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1 BBEJAEHUE

BaxHyio dacTh TeOpeTHYecKOH u TNPO(EecCHOHANTBHOM NPAKTUYECKOH IMOATOTOBKH
00y4aroIMXCsl COCTABIISIFOT IPAKTUYECKUE 3aHATHSL.

CoctaB U coaepKaHME IPAKTUYECKUX 3aHATUHA HAIpPaBJIEHbl HA pealU3alUIo
®denepanbHOr0  rocylapcTBEHHOIO — 00pa30oBaTeNbHOIO  CTaHAApPTa  CPEAHEro  oOIuero
00pa30BaHMs C YUETOM [10Iy4aeMON CIEINATIbHOCTH.

Benymelh nuaakTuMueckod IeNbl0 MPAKTHUECKUX 3aHATHH sBisercs (opMupoBaHue
npoeCCUOHATIBHBIX MPAKTUYECKUX YMEHUH (YMEHHH BBINOJHATH OINpeNeNeHHbIC NEHCTBHA,
olepanuu, HeoOXOAUMBIE B MOCIEAYIOIIEM B MPO(ECCHOHANBHON NesTeNIbHOCTH) N Y4eOHbIX
IPAKTUYECKUX YMEHUM (YyMEHMM pemars 3aJadyd 10 MaTeMaTHKe), HEOoOXOJUMBIX B
MoCJIeyIONIEH yueOHOM NeITeIbHOCTH.

B coorBerctBMM ¢ pabodeld mporpaMMoil y4yeOHOM JUCHMIUIMHBI «MaTeMaThuKa
IIPElyCMOTPEHO IPOBEACHHUE TPAKTUYECKUX 3aHATUH.

Boinonnenue mnpaktudyeckux —paboT  oOecreuMBaeT  JAOCTHXKEHHE — OOy4YaroLMMUCS
CIIENYIOIINX Pe3yJIbTATOB:

[TP61. BnameHue MeTOJaMHM JI0KA3aTEIbCTB, aJrOPUTMAMU pELIEHUS 3a7ay; yMEHHE
(bopMyIHUpOBaTh OIPEEIICHUS, AKCUOMbI U TEOPEMBI, TPUMEHATh UX, IPOBOJIUTH J10Ka3aTeIbHbIE
paccyXAeHMsl B X0/I€ PELICHUS 3a1ay;

[1P62. ymeHue omnepupoBaTb NOHATUSAMM: CTENEHb YHWCIA, JorapupMm 4yucia; yMEHHE
BBIMIOJIHATh BBIYMCICHHE 3HAYCHUH U TPEoOpa3oOBaHMs BBIPAKEHHHA CO CTEHCHAMU U
Jgorapudpmamu, npeoodpazoBaHusl JPOOHO-pAllMOHATIBHBIX BBIPAXKEHUH;

[IP63. yMeHue omnepupoBaTh MOHATUSMHU:  palUOHAJIbHbIE, HUpPpALMOHAJIbHBIE,
[OKa3aTebHbIC, CTENCHHbIE, JIorapu(MUYecKUe, TPUTOHOMETPUYECKHE YpaBHEHHUS U
HEPaBEHCTBA, X CUCTEMBI;

[1P64. ymeHue omnepupoBaTh MOHATUAMHU: (YHKIMS, HENpepblBHAS  (QyHKIMS,
IIPOM3BOJHAs, MEpPBOOOpa3Has, OIpENeJIeHHbIH MHTErpaj; yMEHHE HaXOJUTh IPOU3BOJHBIC
AJIEMEHTApHBIX (DYHKIMHA, MCIONB3Ys CIPaBOYHBIE MaTepUalbl; MCCIEI0BaTh B MPOCTEHUIIMX
ciydasx (YHKIMM Ha MOHOTOHHOCTb, HAaXOJIUTh HAWOONbIIME U HAMMEHbIINE 3HAYCHUS
GyHKUUH; CTPOUTHh TpaUKM MHOTOYJICHOB C MCIIOJIB30BAaHMEM arapara MaTeMaTH4ecKOro
aHaJM3a; MPUMEHATh IPOU3BOJHYIO NMPHU PEUICHUM 33/Jay Ha JBW)KEHUE; peuiaTb MpPaKTHUKO-
OpPUEHTHPOBAHHbBIE 33/1a4M Ha HauOOJbIIME M HAaUMEHbIINE 3HAYCHMs, Ha HaXOXJEHHUE IYTH,
CKOPOCTH M YCKOPEHHUS;

[TP65. ymeHue omepupoBaTh MOHATHAMM: palMOHalbHAas (YHKIMSA, IOKa3aTelbHas
¢byHKIMS, cTeneHHas QYHKIMs, jdorapudmuueckas QyHKIUS, TPUTOHOMETpUUECKUE (YHKIUH,
oOparHble (DYHKIMM; YMEHHE CTPOUTH IpadUKH M3y4eHHBIX (DYHKIMH, UCTOIb30BaTh I'paduKu
IIPU U3YYEHHUHU MTPOLIECCOB U 3aBUCUMOCTEH, MPU PELICHUH 3a/1a4 U3 APYTUX YUeOHBIX IPEIMETOB
U 33/1a4 U3 peajbHOM JKU3HU; BBIpaXKaTh (hOpMyJIaMH 3aBUCUMOCTH MEX/1y BeJTMUNHAMM;

[TP66. ymeHue pemaTh TEKCTOBBIE 337a4l Pa3HbIX TUIIOB (B TOM YMCJIE HA MPOLIEHTHI, JOIN
U YacTd, Ha JIBWXKEHHE, paboTy, CTOMMOCTh TOBapOB M YCIYI, HAJOTH, 3a7ayd uU3 00JacTu
yIOpaBiIeHUS JHUYHBIMM M CEMEMHBIMU (DMHAHCAMH); COCTAaBJISATh BBIPAKEHUS, YPaBHEHMS,
HEPABEHCTBA M MX CUCTEMBI II0 YCIOBHIO 3aJa4M, MCCIEN0BATh IOJyYEHHOE PEUICHHE U
OILICHUBATh MPaBAONO0I00HOCTH PE3yJIbTAaTOB;

IIP67. ymeHue omnepupoBaTh MOHATUSMH: CpeaHee apudMeTHuecKoe, MeIHaHa,
HauOosblllee M HauMEHbIIee 3HAa4YeHMs, pa3Max, JUCIEepCHs, CTaHJIApPTHOE OTKJIOHEHUE
YHUCIOBOr0 Habopa; yMEHHE WU3BIIEKAaTh, HHTEPIPETUPOBATH MUH(OPMAIIHIO, PEACTABICHHYIO B
TabnuIax, Ha JuarpaMmax, Tpadukax, OTPaKaIOIIYI0 CBOWCTBA peaJbHBIX MPOIECCOB U
SBJICHUH; TPEACTaBIATh HHGPOPMALMIO C TOMOIIbIO TaOMUIl W JuarpaMM; HcCCIelI0BaTh
CTaTHUCTUYECKHUE JIaHHbIE, B TOM YHCJIE C MPUMEHEHHEM I'pa)UyecKUX METOJIOB U 3JIEKTPOHHBIX
CPEACTB;

[TPG8. ymeHue omepupoBaTh MOHSATHAMH: CIyYalHBIH ONBIT W CIydailHOE COOBITHE,
BEPOSTHOCTh CIY4allHOTO COOBITHSI; YMEHHE BBIUHCISATH BEPOSTHOCTh C HCIIOJIB30BAaHUEM



rpadU4ecKux METOJIOB; NPUMEHSTh (QOPMYJBI CIOXKEHHS M YMHOXKCHHS BEpOSTHOCTEH,
KOMOUHATOpHbIE (aKkThl U (HOPMYJIbl NIPU PELICHUU 3ajad; OLIEHUBATh BEPOSTHOCTH PEAJIbHBIX
COOBITHI{; 3HAKOMCTBO CO CIIy4allHBIMHU BEIMUMHAMU; YMEHHUE PUBOAUTD IIPUMEPHI IIPOSBIICHUS
3aKOHa OOJIBIIMX YKMCEN B IPUPOJHBIX U OOIECTBEHHBIX SIBICHUSX;

ITPGY. ymeHue omepupoBaTh MOHATHSMM: TOYKA, IpsAMas, IUIOCKOCTb, IPOCTPAHCTBO,
JBYTPaHHBIA Yroj, CKpEIIMBAIOIIMECS NpsMble, IapaJJICIIBHOCTh W IEPIEHIUKYIIPHOCTD
OPSIMBIX U IUIOCKOCTEM, Yrojl MEXIy HpPSIMbIMU, Yrojdl MEXAY IpSMOM M IJIOCKOCTBIO, YIroj
MEXNy IUIOCKOCTSIMHM, PAacCTOSHHE OT TOYKH IO INUIOCKOCTH, PACCTOSIHUE MEXIY IpPSIMbIMHU,
paccTosiHuE MEXIYy IUIOCKOCTSIMHM; YMEHHE HCIIOJIb30BaTh IPU PELIEHUU 33134 HU3yYCHHbIE
(bakThl U TEOpEMBI INIAHUMETPUHN; YMEHHUE OLICHUBATh pa3Mepbl 00bEKTOB OKPYKAIOLIEr0 MUPA;

ITP610. ymenue onepupoBaTh MOHATUSMU: MHOIOI'PAHHUK, CEUEHUE MHOIOTPaHHUKA, KYO,
napaujenenunes, npusmMa, nupamuia, Gurypa v oBepxXHOCTb BPALIEHUs, LIMJIMH/IP, KOHYC, 11ap,
chepa, ceyeHus (UTypbl BpalICHUs, IUIOCKOCTb, Kacaromascs cdepbl, MWIMHAPA, KOHYCA,
IUIOIAAb IOBEPXHOCTU MUPAMU/IbI, IPU3MBbI, KOHYCA, IMINHApPA, IUIOIMAaAb cepsl, 00beM KyOa,
IPSIMOYTOJIBHOTO Tapaljiesienuiea, NupaMubl, TpU3Mbl, HUIMHAPA, KOHYyca, LIapa; YMEHUE
n300pakaTb MHOTOI'DAaHHMKHM U IOBEPXHOCTU BpAlllEHHUs, UX CEYEHHUS OT PYKH, C MOMOLIbIO
YEPTEXKHBIX HHCTPYMEHTOB M JJIEKTPOHHBIX CPEJICTB; YMEHHUE paclO3HaBaTb CHUMMETPHUIO B
IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATDH [TPAaBUJIBHBIE MHOIOIPaHHUKH;

[TP611. ymenue onepupoBaTh NOHATHAMH: IBUKEHUE B IPOCTPAHCTBE, MTOAOOHBIE (PUTYPBHI
B IIPOCTPAHCTBE; UCIOJIb30BATh OTHOILIEHHE IUIOLIAa/ed MOBEPXHOCTEH M 0OBbEMOB MOAOOHBIX
¢buryp npu perieHuu 3aay;

[1P612. ymeHue BBIYMCIATH T€OMETPUUYECKHE BEIUYMHBI (AJIMHA, Yroj, IUIOMaab, 00beM,
IUIOIIAb MOBEPXHOCTH), UCIIOJB3Ys U3yUEHHBIE (POPMYIIBI U METOMBI;

[1P613. ymeHue onepupoBaThb MOHATUSAMM: HPSIMOYTOJlbHas CHCTEMa KOOpAMHAT,
KOOpJMHAThl TOYKH, BEKTOP, KOOPAUHATBHI BEKTOPA, CKAJISPHOE IPOU3BENEHUE, Yrojl MEXIy
BEKTOPAMH, CyYMMa BEKTOPOB, IMPOM3BEJCHHE BEKTOpa HA YHUCJIO; HAXOOUTh C IIOMOILIBIO
M3YYEHHBIX (DOPMYII KOOPAUHATHI CEPEUHBI OTPE3Ka, PACCTOSHUE MEKY JBYMsI TOUKaMHU;

[1P614. ymenue BbIOMpaTh NOAXOAALIMHA H3YYEHHBIH METOJ JJs peIleHUs 3a/laud,
pacno3HaBaThb MaTeMaTHueckue (akThl W MaTeMaTHYeCKHEe MOJeNM B MPUPOJHBIX U
OOIIIECTBEHHBIX SIBJICHUSX, B MCKYCCTBE; YMEHHME MPHBOJUTH IPUMEPbl MaTEMAaTUYECKUX
OTKPBITHI POCCUMCKON U MUPOBOM MaT€MaTUYECKOU HAYKH;

[TPyl. ymeHue onepupoBaTh MOHATHSIMM: ONPEAEICHHE, aKCMOMa, TEOpeMa, CIIECICTBUE,
CBOICTBO, MPHU3HAK, JOKA3aTeIbCTBO, PABHOCHIbHbBIE (POPMYIUPOBKH; yMEHUE (POPMYIHPOBAThH
o0paTHO€ W NPOTHBOIOJIOXKHOE YTBEPXKACHUE, NPUBOIUTH IPUMEPHl U KOHTPIPUMEPHI,
MCIIOJIb30BaTh METOJ MAaTeMaTHUYeCKOM HMHIYKIMHU; MPOBOAUTH OKA3aTENIbHBIE PaCCyKICHUS
IIPY PELIECHNH 3a]a4, OLIEHUBATh JJOTMYECKYIO IPABHIIBHOCTD PACCYXKACHUI;

[1Py2. ymeHue ornepupoBaTh MOHATHSIMH: MHOXECTBO, MOAMHOXECTBO, OINEpalMy Hal
MHOKECTBAMH; YMEHHE HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN amnmapar JUisl ONHUCaHUs
peasbHBIX MPOILIECCOB U SBJICHUN U TPU PEIIEHUU 3aJad, B TOM YHUCIE U3 JIPYIHX Y4eOHBIX
IIPEIMETOB;

[1Py3. ymenue onepupoBaTh MOHATHSAMH: rpad, CBA3HBIN rpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHME 337aBaTh M OMMCHIBaTh Tpadbl Pa3IUYHBIMM CHOCOOAMH; HCIOJIb30BaTh
rpadsl Ipu pereHuy 3aaad;

[1Py4. ymenue cBOOOJHO ONEpUPOBATH MOHATHAMHU: COYETAHUE, MEPECTAHOBKA, YHCIIO
COUYETaHMM, YMCIO TEepecTaHOBOK; OMHOM HbIOTOHA; yMeHHE MNPUMEHSITh KOMOHHATOPHbBIE
(bakThl ¥ pacCy>KIEHUS Ul PELIeHUs 3ajay;

IIPyS. ymenue onepupoBaTh MOHATHAMM: HATypaJbHOE YHCIIO, LIEJI0€ YHUCIO0, OCTATOK I10
MOJZYJIIO, PallMOHAIbHOE YMCIIO, WPPALMOHAIBHOE YHMCIIO, MHOXECTBA HATYpPaJbHBIX, LIEJBIX,
paloHaIbHBIX, JIEHCTBUTENBHBIX YHCEN; YMEHHE UCIOJIb30BaTh NPU3HAKU JEITUMOCTH,
HalMEHBIIMKA OOIMHA JenuTenh M HauMeHbllee ofllee KpaTHoe, anroputMm EBkimmpa mnpu
pEILIEHUN 3a]a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3UIIMOHHBIMU CUCTEMAMHU CUUCIICHUS;



[TPy6. ymenue cBOOOIHO ONEPHPOBATH IMOHATHUAMHU: CTENEHb C LEJNbIM IOKa3aTeseM,
KOpPEHb HAaTypallbHOW CTENEHH, CTElNeHb C palUOHAIBHBIM IIOKa3aTeleM, CTElNeHb C
JIeMCTBUTENFHBIM (BELIECTBEHHBIM) MTOKa3aTeeM, JIOTapu(M 4ncia, CHHYC, KOCHHYC U TaHTE€HC
IPOM3BOJILHOIO YHCIIA;

[1Py7. ymeHue onepupoBaTh HMOHATHSIMH: TOXKIECTBO, TOXKIECTBEHHOE MpPEoOpazoBaHHE,
ypaBHEHHE, HEPaBEHCTBO, CHCTEMa YpPaBHEHHUH W HEPaBEHCTB, PaBHOCUJIBHOCTb YPAaBHEHUH,
HEPAaBEHCTB M CHCTEM, palMOHAJbHbIE, HPPALMOHAIBHBIE, I10Ka3aTEIbHbIE, CTECIEHHBIE,
JorapupmMuUecKue, TPUrOHOMETPUUYECKUE YPaBHEHUS, HEPABEHCTBA M CUCTEMbI; YMEHUE PEIIaTh
YpaBHEHHUs, HEPAaBEHCTBA M CUCTEMBI C IOMOILIBIO PA3JIMYHBIX IPUEMOB; PELIaTh YpaBHEHMS,
HEPaBEHCTBA M CUCTEMBI C IapaMEeTPOM; MPUMEHSATh YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJIs
pelleHuss MaTEMaTUYECKUX 33a4 U 33a4 U3 Pa3IMYHbIX 00J1acTel HAYKU U PEAJIbHOM KU3HU;

[IPy8. ymeHue CBOOOJHO ONEPUPOBATH MOHATHAMHU: Tpaduk QGYHKIUHA, OOpaTHas
byukuus, KoMno3unus (yHKIMNA, JUHEHHass (YHKUUS, KBaJpaTHuHass (YHKLIHSA, CTETICHHAs
GyHkuuMs ¢ HedblM  IOKas3aTeleM, — TPUrOHOMeTpuueckue  (QyHKIMM,  OOpaTHbIE
TPUTOHOMETpHUYECKHEe (YHKIMH, TOKa3aTelabHas W Jorapugmuyeckas (QyHKIUH, YMEHHE
cTpouth Tpaduku (YHKIUH, BBINONHATH MpeoOpa3oBaHus rpapuKkoB GYHKIMI; yMeHHe
UCTIONIB30BaTh rpaduku (YHKUUH [UIS M3y4CHHS ITPOLECCOB M 3aBUCUMOCTEH TpPHU pEHICHUH
3ajjay U3 JpPYruxX Y4YeOHbIX IpPEIMETOB U M3 PEAlbHOM JKU3HHU; BbIpaXKaTb (QopMysiaMu
3aBHCUMOCTH MEXIy BEIMYMHAMH, YMEHHE CBOOOJHO OIEPHPOBATH MOHSATHSIMH: YETHOCTD
(GyHKLUHU, MEPUOANYHOCTh (YHKLIMH, OrPaHMYEHHOCTbh (YHKIIMH, MOHOTOHHOCTh (DYHKIUH,
OKCTpeMyM (YHKIMH, HAaHOOJIbIIIee M HANMEHbIIIee 3HAUYCHHUST (PYHKIIUH HA TIPOMEKYTKE; yMEHUE
IPOBOJUTH UCCIEeI0BaHUE (PYHKIIMU; YMEHUE UCIOIb30BaTh CBOMCTBA U IpaduKu GyHKIMHA A5
pelleHNs YpaBHEHMH, HEpaBEHCTB U 3ajad C IapaMeTpaMu; H300paxxaTb Ha KOOpPIMHATHOU
IUIOCKOCTH MHOXKECTBA PEILIEHUH ypaBHEHUI, HEPAaBEHCTB U UX CUCTEM,;

[IPy9.  ymeHue  cBOOOAHO  ONEpPUPOBAaTH  MOHATUSAMHU:  IOCIEA0BATENbHOCTD,
apupMeTHuecKass IPOrpeccHsi, TIeOMEeTPHUYEcKas Iporpeccus, OECKOHEYHO YObIBaroIas
reoMeTpHuuecKas Mporpeccusi; yMEHHE 3a/1aBaTh MOCIEI0BAaTEIIbHOCTH, B TOM YHCJIE C TOMOIIbIO
PEKYPPEHTHBIX (HOpMYyT;

[1Py10. ymeHue omnepupoBaTh TMOHATUSAMU: HENPEPHIBHOCTh (YHKIUH, ACHUMITOTHI
rpaduka GyHKIMH, [IEpBas U BTOpas MPOM3BOAHAS (DYHKIMH, TEOMETPUUYECKHA U (PU3NUECKUil
CMBICI ITPOU3BOJIHOM, IepBOOOpa3Hasi, ONPEAEIICHHbIN HHTErpal; yMEHNE HaXOIUTh aCUMIITOTHI
rpa¢puka (QyHKIUH; YMEHUE BBIUUCIATH IMPOU3BOAHBIE CYMMBI, NPOU3BEICHMS, YAaCTHOTO M
KOMITO3UIIUN (PYHKITMI, HAXOAWTh ypaBHEHHE KacaTelIbHOH K Tpapuky (YHKIHH, yMEHHE
UCIMOJIb30BaTh MHPOM3BOJHYIO Ui HCCIIEAOBAaHUS (YHKUUH, IS HAXOXKACHUS HaWIydIlIero
pelIeHys B MPUKIAJAHBIX, B TOM YHCIIE COLUAIIbHO-3KOHOMUYECKUX U (PU3NYECKUX 3a]ladax, JJIs
OTpeNieIeHUs] CKOPOCTH M YCKOPEHHs; HaXOAWUTh IUIOMAJM M 00BeMbl (UTYp C MOMOIIbIO
UHTETpasia; MPUBOAMTH IPUMEPbl MaTEMaTHYECKOIO  MOJEJIHMPOBAHMS C  MOMOUIBIO
mudhepeHIMaTbHBIX YpaBHEHHI;

[IPyll. ymenue omnepupoBaTh NOHATUSAMH: KOMIUIEKCHOE YHCJIO, CONPSKCHHBIE
KOMILJIEKCHBIE YUCIIa, MOAYJIb M apTYMEHT KOMILJIEKCHOTO Yuciia, (popMa 3aluch KOMIUIEKCHBIX
yhcen (reoMeTpuyeckas, TPUTOHOMETpUYECKass M anredpaumdeckas); yMeTb IMPOU3BOAUTH
apupMeTHUecKue ACUCTBUS C KOMIUIEKCHBIMU YUCIIAMH; IPUBOAUTH MPUMEPHI UCIIOIb30BaHUS
KOMIUIEKCHBIX YHCEIT;

[TPy12. ymeHnue cBOOOHO ONEPUPOBATH MOHATUSAMU: CpeiHee apu(METHIECKOEe, MeInaHa,
HauOoJsblllee U HaUMEHbIee 3HAYeHHUs, pa3Max, IUCIEPCHs, CTaHIApTHOE OTKJIOHEHHE IS
OTNKCAHMsI YMCIIOBBIX JIaHHBIX; YMEHHUE MCCIIEJOBATh CTaTUCTUYECKHE JAaHHBIE, B TOM YHCIE C
IPUMEHEHHEM TpaHUuecKuX METOJO0B U JJIEKTPOHHBIX CPEICTB; IpadUyYecKd HCCIe0BaTh
COBMECTHBIE HAa0JIIOJICHHS C TIOMOIIBIO IMarpaMM pacCeMBaHMs U JIMHEHHON perpeccuu;

[1Py13. ymeHHe HaxoIuUTh BEPOSTHOCTU COOBITUH C MCIOJNB30BAHUEM TIpadUUECKUX
METO/IOB; MPUMEHSTh JJIsl pelleHus 3a1a4 (HOopMysbl CIOKEHHUS U YMHOXKEHHs BEpPOSTHOCTEH,
dbopmyny monHON BeposTHocTH, (popmyny bepHymnu, komOuHatopHble (BakTel U (GOPMYIIHI;
OLICHUBATh BEPOATHOCTH pEalbHBIX COOBITUH; yMEHHE OINEepHUpOBAaTh MOHATHUSAMH: CIydaiHas



BEIIMYMHA, PpACIpENCIICHUE BEPOATHOCTEH, MaTEMaTU4YeCKOe OXKHMIAHWE, JUCIepCUs U
CTaHJApTHOE OTKJIOHEHHME CIydyalHOH BeIMUYMHBI, (DYHKIMM pacupenesneHuss U IUIOTHOCTH
PAaBHOMEPHOI'0, IIOKAa3aTeIbHOIO0 ¥ HOPMAJIBHOIO PAacCIpEIeICHUN; YMEHUE HCIIOIb30BaTh
CBOMCTBA M3y4YEHHBIX PACHPEIEICHUN [UIsl PELICHHs 3a/lad; 3HAKOMCTBO C MOHATHAMM: 3aKOH
OOJNBIIMX 4YHCEN, METOJbl BHIOOPOUYHBIX HCCIEIOBAHWH; yMEHHE MPUBOIUTH IMPHUMEPHI
IPOSIBJIEHUS 3aKOHA OOJIBIIMX YHCEIl B IPUPOAHBIX U OOLIECTBEHHBIX SIBICHUSIX;

[1Pyl4. ymenue CBOOOJHO ONEPUPOBATH MOHATUSAMHU: TOYKA, MpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jyd, IUIOCKUM Yroj, JBYTPaHHBIA Yrojl, TPEXTPaHHBIA Yrod,
[IEPECEKAIOIINECS], MAapaJUICJIbHBIE W CKPELIMBAIOIIMECS MpsMBIE, IApaLUICIBbHOCTE U
NEPIEHIUKYIIPHOCTD NPSMBIX M IUIOCKOCTEH, Yrojd MEXAY HMPSIMBIMU, YIOJ MEXIY HIPSIMOH U
IIJIOCKOCTBIO, YTOJI MEKY INIOCKOCTSIMU; YMEHHE UCIIOJIb30BaTh IIPH PELICHUH 3a1a4 U3Y4YCHHbIE
(bakThl U TEOPEMBI IIJITAHUMETPUH; YMEHHE OLICHUBATh Pa3Mepbl 0OBEKTOB B OKPYKAIOLIEM MUPE;
YMEHUE OIEpPUPOBATh IIOHATUSMHU: MHOIOTPAHHUK, CEYEHHWE MHOIOIPDAHHMKA, MPABWIbHBIN
MHOT'OI'paHHMK, IIPU3Ma, TUpaMuaa, GUrypa U NOBEPXHOCTh BpAILEHUs, LIHUJIUHAP, KOHYC, 11ap,
cdepa, pa3BepTKa MOBEPXHOCTH, CEUYEHMs] KOHyca W LWIMHJpA, NapajuleJibHble OCH WJIU
OCHOBAHHIO, CEUEHHME lIapa, IUIOCKOCTb, Kacaromasics chepbl, LUIMHIPA, KOHYCA; yMEHUE
CTPOHUTH CEYEHHWE MHOTOTPAaHHHKA, HM300pa)kaTb MHOTOTPAHHUKH, (UTYPBl M TIOBEPXHOCTH
BpAIllEHUs, UX CEYEHHUS, B TOM YHUCIIE C IIOMOILBIO JJIEKTPOHHBIX CPEACTB; YMEHUE NIPUMEHSATH
CBOWCTBA TEOMETPUUYECKUX (DUTYp, CAMOCTOSATENIEHO (POPMYIHUPOBATH OINPEICIICHUS H3ydaeMbIX
¢buryp, BbIIBUTaTh TUIIOTE3bI O CBOMCTBAX M MPU3HAKAX T€OMETPUYECKUX (UTyp, OOOCHOBHIBATH
WINA ONPOBEPrarh WX; yMEHHE MPOBOAMTH KIACCH(PHUKANNIO UTYp MO Pa3IHMYHBIM MPHU3HAKAM,
BBINOJIHATH HEOOXOMMBIE JOMOJHUTEIbHbIE TOCTPOCHMUS;

[TPy15. ymeHnue cBOOOIHO ONEPHPOBATH MOHATHUSAMHE: TUIOMAAb (PUTYPBI, 00beM (UTYpPHI,
BEJIMYMHA yIJIa, PACCTOSHUE OT TOYKH JI0 IUNIOCKOCTH, PACCTOSTHUE MEKY NPSAMBIMU, PACCTOSTHUE
MEXY TUIOCKOCTSIMH, IUIOIAAb C(epbl, TUIOMAAbh MOBEPXHOCTH MHPAMHIIBI, TIPU3MBI, KOHYCA,
WIMHAPa, 00beM Ky0a, IPSIMOYTOJIBHOTO Mapajuiesienunesia, NUpaMuibl, IPU3Mbl, [UIUHIPA,
KOHYCa, 1l1apa; yMEHUE HaXOIUTh OTHOIIIEHHE 00bEMOB MOJA00HBIX PUTYD;

[TPy16. ymeHue cBOOOAHO ONEPUPOBATH MOHATUAMU: IBHKEHUE, TapaJlIebHbINA MTEPEHOC,
CUMMETpHUS Ha IUIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHue Moao0us, Mogo0HbIe
Gurypsl; ymMeHue pacrio3HaBaTb paBHblE W MOAOOHbIE (UTYpbl, B TOM YHCIIE B IPHPOJE,
HUCKYCCTBE, apXHUTEKType; YMEHHE MCIO0JIb30BaTh T'€OMETPUYECKHE OTHOILIEHUs, HaXOIUTh
reOMEeTpUYECKUe BEUYMHBI (JJIMHA, YroJ, IUIOIaab, 00beM) MpU pEHIeHUH 337ad U3 JIPYTrux
y4eOHBIX MPEIMETOB U U3 PEATIbHOM KU3HU;

[TPy17. ymenue cB0OOOIHO ONEPUPOBATh MOHATUSAMHU: NMPSIMOYTOJIbHAs CUCTEMA KOOPJIMHAT,
BEKTOp, KOOPAMHATBI TOYKH, KOOPAWHATHI BEKTOPA, CYMMa BEKTOPOB, IIPOU3BEICHUE BEKTOPA Ha
YHCII0, PAa3NIOKEHHE BEKTOpa Mo 0a3ucy, cKalsipHOE MPOM3BE/IEHHE, BEKTOPHOE MPOU3BEJICHHE,
YroJa MEXAY BEKTOpPaMH; YMEHHE HCIIOJIb30BATh BEKTOPHBIM M KOOPAMHATHBIA METOA IS
pelIeHnsT TeOMeTPUYEeCKMX 3afady M 3a7ad JApPYruX Y4YeOHbIX MPEeIMETOB; ONEepPHpPOBATH
MOHATUSAMM: MaTpuna 2 X 2 U 3 X 3, OompenenuTeNnb MaTPHIbl, T€OMETPHUYECKHN CMBICI
OIIPEEITUTENS;

[IPyl8. ymeHnue MoaenupoBaTh pealbHbIE CUTyallMd Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH
BBIPQKCHMS, YpaBHEHUS, HEPABEHCTBA M HX CHUCTEMBI II0 YCIOBHUIO 3aJauyd, HCCIENOBATh
MIOCTPOEHHbIE MOJIENIM C UCIOJIb30BaHUEM amrapaTa anreOpbl, HHTEpIPEeTUPOBATh MOTYyUSHHBIN
pe3ynbTaT; CTPOUTh MATEMaTUYECKUE MOJEIM C IIOMOIIbI0 TE€OMETPUYECKUX IOHATHUH U
BEJIMYMH, DPEIIATh CBS3aHHBIE C HUMHU IPAKTHYECKHE 3aJa4yM; COCTAaBJIATH BEPOSTHOCTHYIO
MOJI€]Ib M1 MHTEPIIPETUPOBATH MTOJIYYE€HHBIN pe3yNbTaT; pellaTh MPUKIAIHbIE 3a1a4l CPEACTBAMU
MaTeMaTUYeCKOro aHajau3a, B TOM YHUCJIE COLMAIbHO-3KOHOMHYECKOTO M (DHU3HYECKOro
XapakTepa;

[1Py19. ymenue BBIOMpATh MOAXOIALIMI METOA JUIS pEIIeHUs 3aJaud; I[OHUMaHHe
3HAaYMMOCTH MAaTE€MaTWKU B U3YYEHMM TNPHUPOJIHBIX M OOIIECTBEHHBIX IMPOLECCOB U SIBICHMIA;
YMEHHME PAaCIO3HABaTh IPOSIBICHUE 3aKOHOB MATEMAaTUKH B HCKYCCTBE, YMEHHE IPUBOJHTH
IIPUMEPBI MATEMAaTUYECKUX OTKPBITUM POCCUMCKON U MUPOBOM MaTeMAaTUYECKOU HAYKH;



MP1. camocTosaTenbHO (GOPMYIUPOBATH U AKTyaTH3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;

MP2. ycraHaBauBaTh CYILECTBEHHBIM MpPU3HAK WJIM OCHOBAHMS JJIs CpaBHEHUS,
Kiaccuukanuu u 0600IICHHS;

MP3. onpenensTh Leau IeATENbHOCTH, 3a/1aBaTh IapaMeTPbl U KPUTEPUU UX JOCTHUIKECHMUS;

MP4. BBIABIATH 3aKOHOMEPHOCTHU U IIPOTUBOPEYHS B PACCMATPUBACMBIX SIBICHUSX;

MP7. Bnasers HaBBIKAMH Y4e€OHO-MCCIENIOBATEIbCKOW M TPOEKTHOW JEATENbHOCTH,
HaBBIKAMU pa3pelleHust pooiiem;

MPS. crmocoOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY IIOMCKY METO/OB PELICHHS
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHBIX METOJO0B ITO3HAHUS;

MP9. oBnageHue BHJAMHU JESATEIBHOCTH [0 IIOJYYEHUIO HOBOIO 3HAHHUS, €ro
UHTEpIpeTalny, NpeoOpa30BaHUI0 U NMPUMEHEHUIO B Pa3IMYHBIX Y4EOHBIX CUTyalUsiX, B TOM
quCcJie IIPU CO3AAHUN YUEOHBIX U COLIMAIIBHBIX IIPOEKTOB;

MP10. dbopmupoBaHue Hay4HOTO THIIa MBIIIJICHUS, BIAJICHHEC HAYIHOW TEPMHHOJIOTHUECH,
KJIFOUEBBIMU MTOHATUSAMHU U METOJIaMU;

MP11. craBute u QopMmynupoBaTb COOCTBEHHblE 3aJaud B 00pa3oBaTeIbHOMN
JESITEIBHOCTH U KU3HEHHBIX CUTYalUsX;

MP12. BBISBIATE IPUUNHHO-CIIEACTBEHHBIE CBA3U U aKTyaJIU3UPOBAaTh 3a1ady, BbIIIBUIaTh
TUIIOTE3Y €€ pEeLIeHMs, HAaXOIUThb AapryMEHThl ISl JO0Ka3aTelbCTBA CBOUX YTBEPXKICHMIA,
3aJaBaTh [IapaMETPbl U KPUTEPUH PEILCHUS;

MP13. aHanu3upoBaTh IMOJYYEHHbIE B XOJI€ PEIICHUS 33Ja4d PE3yJbTaThbl, KPUTUUECKU
OLICHUBATh UX IOCTOBEPHOCTD, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

MP14. naBaTh OIIEHKY HOBBIM CHTYAIIHSIM, OIICHUBAThH IIPUOOPETCHHBIN OIBIT;

MP15. pa3pabareiBaTh IUIaH pelIeHUs NOPOOJeMbl C YYETOM aHalIM3a HMEIOIIUXCS
MaTepuaibHbIX U HEMaTEPUAJIbHBIX PECYPCOB;

MP16. ocymiecTBIATh Lie€HANPABICHHBINA MOMCK MIEPEeHOca CPEJICTB U CIIOCOOOB IeiCTBUS
B MPOECCUOHAIBHYIO CPENY;

MP17. ymerb mnepeHOCHTb 3HAaHUS B II03HABATEIbHYD U MPAKTUYECKYI 00JacTu
KU3HEJEATENIbHOCTH;

MP18. ymeTh HHTErpUpPOBaTh 3HAHUS U3 Pa3HBIX NMPEIMETHBIX 001acTel;

MP20. ctaBuTh npo0aemMsl U 3a7a4H, T0MYCKAIOIINE albTepPHATUBHBIEC PEILICHUS;

MP21. BnajneTb HaBBIKAMU MOJy4Y€HHUs WHGOpPMAlMM M3 HCTOYHMKOB PA3HBIX THUIIOB,
CaMOCTOSITENIbHO ~ OCYLIECTBJISATh IOUCK, AaHajlu3, CUCTEMAaTHU3alMI0 M HHTEpIpeTaIiio
UHGOPMALIUU Pa3IMYHBIX BUJOB U (OPM IMPECTABICHHUS;

MP22. co3naBarh TEKCTBhl B pa3iIU4HbIX (hopMaTax ¢ y4yeToM Ha3zHadeHHs WHpopmanuu u
LIEJIEBOM ayTUTOPUH, BBIOMpAsi ONTUMAIbHYIO ((OPMY MPEACTaBIECHUS U BU3yallU3allUy;

MP23. oueHuBaTh JAOCTOBEPHOCTh, JETHTUMHOCTh HH(POPMAIIMH, €€ COOTBETCTBHUE
IIPABOBBIM M MOPAJIBHO-3TUYECKUM HOpMaM,;

MP26. ocymiecTBasATh KOMMYHUKAIIMK BO BCeX cepax KU3HU;

MP27. pacnio3HaBath HeBepOaIbHbIE CPEACTBA OOIEHHS, TOHUMATh 3HAUEHUE COLIUAIbHBIX
3HAKOB, PAclO3HABATh MPEINOCHUIKH KOHQJIUKTHBIX CUTYyallUl U CMTYaTh KOH(IIUKTHI;

MP28. BrnasieTh pa3IMyHBIMU CIIOCOOAMHU OOIIEHUS U B3aUMOICHCTBUS;

MP29. apryMeHTHPOBaHHO BECTU JUAJIOT, YMETh CMATYaTh KOH(QIUKTHBIE CUTYAINH;

MP30. pa3BepHYyTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3PEHUS C UCIIOJIb30BAHMEM SI3BIKOBBIX
CPENCTB;

MP31. noHMMaTh U UCTIOIH30BATH MPEUMYILIECTBA KOMAHIHOW U MHIUBUAYaJIbHOU paboThI;

MP33. npuHMMAaTh LIEJIM COBMECTHOW NESITEIbHOCTH, OPTaHU30BBIBATh U KOOPJAUHUPOBATH
JNEHCTBUS IO €€ JOCTH)KEHHIO: COCTaBIAThH IUIAH JAEWCTBUM, paclpeAciisATh pOJd C Y4ETOM
MHEHUH Y4aCTHHUKOB 00CYKJIaTh pe3y/IbTaThl COBMECTHOM paboTHI;

MP34. oueHuBaTh KayecTBO CBOETO BKJIQJa M KaKJOrO YYaCTHHKA KOMaHIbl B OOIIMI
pe3yibTarT Mo pa3pabOoTaHHBIM KPUTEPUAM;



MP38. caMOCTOATENBHO OCYHIECTBIIATH I103HABATEIBHYIO JI€ATEIBHOCTh, BBISBISTH
poOJIEMBbI, CTAaBUTh U (POPMYJIMPOBATH COOCTBEHHBIC 3aJ]a4ll B 00pa30BaTEIbHON ESITEIbHOCTH
Y )KMU3HEHHBIX CUTYaLUX;

MP39. camoCTOSTENbHO COCTAaBIATH IJIAH PEIICHUS MPOOJEMbl C YYETOM HMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOXXHOCTEH U MPEIOYTECHUI;

MP40. naBaTh OIIEHKY HOBBIM CUTYAaIlUsM;

MP41. pacumpsars paMKy y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEIOYTECHUMH;

MP42. nenatb OCO3HaHHBIM BBIOOp, aPrYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a
pelieHue;

MP43. ouieHnBaTh TPUOOPETCHHBIN OIIBIT;

MP44. cnocoOcTBOBaTh (HOPMUPOBAHHIO M MPOSBICHUIO INIUPOKOW JPYIUIMH B PasHBIX
o0JacTsX 3HaHUM, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIH YPOBEHB;

MP45. naBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBHI B I€ATEIbHOCTh, OLIEHUBATh
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

MP46. BrnaneTh HaBbIKAMHU I103HABATEIbHOW pe(IEKCUU KaK OCO3HAHUS COBEPILAEMBIX
JEMCTBUM U MBICIUTENIBHBIX POLECCOB, UX PE3YIbTATOB U OCHOBAHU;

MP47. ucnionp30Bath nprueMbl pehIeKCHH IJIsl OLEHKH CUTYaIluH, BEIOOpa BEPHOTO PELICHUS;

MP49. chopMupOBaHHOCTh CaMOCO3HAHHUS, BKIIOYAIOIIETO CIIOCOOHOCTh TMOHHMMATH CBOE
HYMOIMOHAIBHOE COCTOSIHME, BUAETh HANpABJICHUS Pa3BUTUS COOCTBEHHOH S3MOIIMOHAIBHON
cdepsl, ObITh YBEPEHHBIM B ce0e;

MP50. chopMUPOBAaHHOCTh CaMOPETYJIUPOBAHUS, BKIIOYAIOMICTO CAMOKOHTPOJIb, YMCHHE
NPUHUMATh OTBETCTBEHHOCTh 3a CBO€ IIOBEICHHE, CIOCOOHOCTh aJaNTUPOBATBhCA K
HMOIMOHAIBHBIM U3MEHEHHSM U MPOSBISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;;

MP51. cdopmMupoBaHHOCTb BHYTpEHHEH MOTHBALMM, BKJIIOYAIOMIEH CTpEeMJICHHE K
JOCTHKEHUIO 1IeJIM U YCIeXY, ONTUMHU3M, MHUIMATUBHOCTh, YMEHUE JIEHCTBOBaTh, UCXOJS U3
CBOMX BO3MOXKHOCTEH;

MPS52. chpopMupOBaHHOCTH 3MIATHH, BKJIIOYAOLIEH CIIOCOOHOCTh MOHUMATh SMOLIMOHAIBHOE
COCTOSIHUE JPYIMX, YYUTHIBaThb €ro MpPHU OCYIIECTBIEHUH KOMMYHMKAIIUH, CIIOCOOHOCTH K
COUYYBCTBHIO U COIIEPEKUBAHUIO;

MP53. chopMHPOBAHHOCTH COLMATIBHBIX HaBBIKOB, BKIIFOYAIOIUX CIIOCOOHOCTh BBICTPaUBATh
OTHOUIEHHUS C APYTUMHU JIIOJIbMHU, 3a00TUTHCS, TPOSIBIISITH UHTEPEC U Pa3peliaTb KOH(PIUKTBHI;

MP54. npuHumathb cebds, HOHUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA,;

MPS5S. npuHMMare MOTHMBBI M apryMEHTHl JPYIMX JIIOJEH INpPH aHAIW3E pe3yIbTaTOB
JESTEIILHOCTH;

MPS56. npusHaBaTh CBOE IIPABO U MPABO APYTUX JIFOJEH Ha OMNOKY;

JIP1. copMHpPOBAHHOCTh TPAKAAHCKON MO3UIMH OOydYaroUIerocs KakK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUHCKOI0 OOLIECTBa;

JIP6. ymeHHMe B3aMMOJEHCTBOBaTh C COLUAIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKIUSAMHU U Ha3HAUEHUEM;

JIP8. chopMHPOBAaHHOCTb POCCUICKON Ipa)K1aHCKOW MJICHTUYHOCTH, MATPUOTU3MA, YBAKEHUS
K CBOEMY Hapojy, 4YyBCTBa OTBETCTBEHHOCTH Iepes PonnHOMN, ropmocTy 3a cBOW Kpail, CBOIO
Ponuny, cBOI A3bIK U KyJIBTYPY, IPOLIIIOE M HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

JIP9. 1eHHOCTHOE OTHOLIEHUE K FOCYAAapPCTBEHHBIM CUMBOJIAM, HCTOPUYECKOMY U IPUPOJTHOMY
HacJIEAUIO, MaMATHUKAM, TpaaulMsM HapoaoB Poccum, noctmxenusm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPYAE;

JIP11. oco3HaHue AyXOBHBIX LIEHHOCTEN POCCUIMCKOTO HApOa;

JIP12. chopmMupoBaHHOCTh HPABCTBEHHOTO CO3HAHUS, dTUYECKOTO TIOBEICHHS;

JIP14. oco3HaHMe JIMYHOTO BKJIAJa B IOCTPOEHHE YCTOMYMBOIO OYAYIIEro;

JIP16. screTnyeckoe OTHOILIEHUE K MUPY, BKJIFOUYasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY1a U 0OLIECTBEHHBIX OTHOILICHUIA;

JIP17. cnocoOHOCTh BOCIIPUHHUMATH Pa3IMYHBIC BHUJIBI MCKYCCTBA, TPAIUIIMA M TBOPYECTBO
CBOETO U JPYI'HX HapOJAOB, OLIYIIATh SMOLMOHAIIBHOE BO3/IEHCTBUE UCKYCCTBA,



JIP20. chopMupoBaHHOCTH 300pPOBOTO W Oe30macHOro obpasa >KU3HHM, OTBETCTBEHHOI'O
OTHOILIEHHUSI K CBOEMY 3/10POBBIO;

JIP21. moTtpeOHOCT B  (PU3UYECKOM  COBEPIICHCTBOBAaHHMM, 3aHATUSX  CIIOPTHBHO-
03JI0pPOBUTEIILHOM JESTENBHOCTHIO;

JIP23. TOTOBHOCTB K TPYy.ly, OCO3HaHHE [IEHHOCTH MacTepCTBa, TPYA0I00ue;

JIP25. uHTepec K pasnuyHbiM chepaMm npodecCHOHATBHON JASATENBHOCTH, YMEHHUE COBEpIIaTh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaTn30BhIBaTh COOCTBEHHbIC KU3HEHHBIC TIAHBI;
JIP26. TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO Ha MPOTSHKCHUHM BCEH
xu3HH; JIP27. chopMUpOBaHHOCTH IKOJIOTHYECKON KYJIBTYPhl, IOHUMAHHUE BIMSHUS COLUATBHO-
SKOHOMHYECKHMX IPOLIECCOB HA COCTOSHHUE IPUPOJHOM M COLUMAIBHOM Cpefbl, OCO3HAHUE
r7100aIbHOTO XapaKTepa IKOJIOTHUECKUX MPooIIeMm;
JIP30. ymeHue  MPOTHO3UPOBATH  HEONATONPUSATHBIE  SKOJOTHMYECKHE  IMOCIEICTBUS
MPEAIPUHUMAEMBIX JEHCTBUM, IPEAOTBPAILATh UX;
JIP32. copMuUpOBaHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HayKd M OOILNECTBEHHOM IpPAaKTUKHM, OCHOBAHHOTO Ha JHAJOre KYJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIHTYPHOM MHUPE;
JIP33. COBEpIIEHCTBOBAHUE SI3bIKOBOM W  YWUTATEIbCKOW  KYJIbTYpbl Kak CpelicTBa
B3aUMOJICUCTBUS MEXY JIIOJIbMH U [TO3HAHUS MUPA;
JIP34. oco3HaHuE LIEHHOCTU HAayYHOU JIE€ATEIbHOCTH, TOTOBHOCTh OCYILECTBISATh NPOEKTHYIO U
MCCJIEI0BATENBCKYIO IESITENIbHOCTh UHIMBUIYAIbHO U B TPYIIIIE;

ConepxaHue MPaKTUYECKUX U J1aOOpaTOPHBIX 3aHATUM OPHUEHTHPOBAHO HA IOATOTOBKY
00yJaromuxcsi K OCBOCHHIO MPO(ECCHOHAIBFHOTO MOJYJISI MPOrPaMMbl TIOITOTOBKH CIICIMAINCTOB
CpEIHETO0 3BEHA 110 CIELUAIBHOCTH U OBJIALICHUIO HPOPecCuOHaIbHOIMU KOMREMEHUUAMU:

[1IK 2.2 Pa3pabarbiBaTh TEXHOJOTMYECKYIO JOKYMEHTAIMIO Ul IMPOBEJIEHUs paboT o
TEXHUYECKOMY OOCITYy’KUBAHUIO IIPOMBIIUIEHHOTO (TEXHOJIOIHYECKOI0) 000py10BaHHUS.

A Takxke GopMHPOBAHMIO 00UUX KOMNEMEHUUIL:

OK 01 BreiOupate cnocoObl pemieHuss 3anad  NpoQecCHOHANbHON AeqATeNnbHOCTH
MPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

OK 02 Hcnonp30BaTh COBpPEMEHHBIE CpPEICTBAa IIOMCKA, aHAIM3a M HHTEpPIpPETALUU
uHpopMaluu ¥ HUH(DOPMALMOHHBIE TEXHOJIOTUM MJI BBINOJIHEHMS 3a/1ad MpodeccruoHaIbHON
JESATEIIBHOCTH

OK 03. IInanupoBaTh U peannu30oBbIBaTh COOCTBEHHOE NMPO(ECCHOHAIBHOE U JIMYHOCTHOE
pasBUTHE, NPEANPUHUMATEIBCKYIO JIEATENILHOCTh B NMPOQECCHOHATIBHOM cdepe, HCIoNIb30BaTh
3HaHMS 110 MPABOBOM U (PMHAHCOBOW I'PaMOTHOCTH B PA3JIMYHbIX )KU3HEHHBIX CUTYaIUIX

OK 04 D¢ dexTnBHO B3auMOIecTBOBAaTh U pabOTaTh B KOJIJIEKTUBE U KOMaH/1e

OK 05 OcymiecTBasTh YCTHYIO M NHCbMEHHYIO KOMMYHHKAIIMIO Ha TOCYAapCTBEHHOM
a3bike  Poccuiickoit ®exepannu ¢ yuyeToM OCOOEHHOCTEH COLMAIBHOTO M KYJIBTYpHOI'O
KOHTEKCTa

OK 06. IlposBiasaTh TIpakJaHCKO-NATPUOTUYECKYIO IO3MIHI0, JEMOHCTPUPOBATH
OCO3HAHHOE TIOBEJIEHUE Ha OCHOBE TPAAMIMOHHBIX POCCHUICKUX JTyXOBHO-HPABCTBEHHBIX
LIEHHOCTEH, B TOM YHUCJIE C YYETOM TapMOHM3AlMM MEKHAIMOHAJIBHBIX M MEXPEIUTHO3HBIX
OTHOUICHUH, IPUMEHATh CTaH/IapThl aHTUKOPPYIIIMOHHOTO TIOBEJICHUS;

OK 07 CopeiicTBoBaTh COXpPAHEHUIO OKpYXaloIIEeH Cpeabl, pecypcocOepexeHuIo,
OPUMEHSTh 3HaHMS 00 W3MEHEHUU KIuMaTa, MPUHIMIBI OepexIMBOro MpPOU3BOJICTBA,
3 PEKTUBHO IEHCTBOBAThH B UPE3BBIYANHBIX CUTYaIUAX

OK 08 Hcnonb3oBarh cpeacTBa GU3NYECKON KyNbTYpbI Ui COXPAHEHUS M YKPEIJICHUS
3I0pOBbsI B Tpolecce Mpo(hecCHOHATBHONW JEATENIbHOCTH U TOJEp’KaHUs HEeoO0XO0IUMOro
ypOoBHS (PU3HUECKOI MOATOTOBIEHHOCTH

OK 09 Ilonb3oBarbesi NpodecCHOHANBHOM TOKYMEHTaluell Ha TOCYJapCTBEHHOM H
MHOCTPaHHOM SI3bIKaX.



BrinonHenue nmpakTuyeckux padboT mo ydeOHoU auciumuinHe «MaTteMaTHKay HarpaBlieHO
Ha!

- 00oOuieHne, CHCTEMAaTHU3aLUIo, YIIyOJleHue, 3aKpeIuieHue, pa3BUTHE M JETAIU3AIHIO
HOJyYEHHBIX TEOPETUUECKUX 3HAHUI 110 KOHKPETHBIM TeMaM y4eOHOM TUCLUIUINHEI,

- (¢opMHpOBaHHE YMEHHMI NPUMEHSTH MOJIYYECHHBIC 3HAHMUSA HAa MPAKTUKE, pPeaTU3aIfio
€IMHCTBA NHTEJUIEKTYAJIbHOM U MPAKTUYECKON ACATEIbHOCTH;

- (dopmupoBaHne © pa3BUTHE YMEHUH: HAOMIONATh, CpPaBHUBATh, COIOCTABIATH,
aHAJIM3UPOBaTh, JIeJIaTh BBIBOJBI M OO0OOLIEHUS, CAMOCTOSATENBHO BECTU HCCIIEAOBaHMS,
MOJIb30BATHCS PA3IMYHBIMU TPHEMaMH W3MEpEHUH, OpOpMIIATh pe3yabTaThl B BUAE TaOiMIL,
cxeMm, rpauKoB;

- pa3sBUTHE HUHTEIUICKTYaJbHBIX YMEHHUH y OYyAYyIIMX CIEHUAINCTOB: AaHATUTHUECKHUX,
IIPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JP.;

- BBIPAOOTKY NPH PEIICHUH MOCTABICHHBIX 3a/1a4 MPO(EeCCHOHATBFHO 3HAYMMbIX KayecTB,
TaKHX KaK CaMOCTOSTEIbHOCTb, OTBETCTBEHHOCTD, TOYHOCTh, TBOPYECKAs NHULUATUBA.

IIpakTueckue 3aHATUS MPOBOIATCA B PAMKAX COOTBETCTBYIOIIEH TEMBI, IIOCIE OCBOCHUS
JUIAKTUYECKUX EJIMHULl, KOTOpble OOECIEUMBAIOT HAJMYME 3HAHUM, HEOOXOIMMBIX Ui ee
BBIITOJIHCHUSI.



2METOANYECKHUE YKA3AHMUSI
Tema 1.1 PazBuTHe NOHATHSA 0 YHCJIE

IIpakTnueckoe 3ansaTHe Ne 1
«ApudmMernyeckue aeiicTBUS HAJ AeHCTBUTEIbHBIMHA U KOMILJIEKCHBIMU YHCJIAMU.
Ipu6auKeHHbIE BHIYUCIEHUD)

Hean padorei: HayunuTbes BBITOIHITH JEHCTBUS C IEUCTBUTEIIBHBIMU U KOMILJIEKCHBIMU
YUCJIaMH, BBITOJIHATH MPUOJIM)KCHHBIE BEIYUCIICHHUS.

IIpakTnyeckas padbora ¢popmupyer:

I1P62. ymeHue onepupoBaTh MOHATHSAMM: CTENEHb 4YUCHA, JIorapudM 4YHUCIa; yMEHUE
BBIIIOJHATh BBIUMCJIEHHE 3HAYEHUW M 1peoOpa3oBaHMsl BBIPAXKEHUM CO CTENEHSMU U
JorapudpmMamu, mpeodpazoBaHus JPOOHO-PAIIMOHATLHBIX BBIPAKECHUH;

[IPyS. ymenue onepupoBarh MOHATUAMM: HATYPAJIbHOE YUCIIO, LIEJI0€ YNCII0, OCTATOK 110
MOJ1yJIIO, pallOHAJIbHOE YHCIIO, WPPALMOHAIBHOE YHUCIIO, MHOXECTBA HATypPaJIbHBIX, LENbIX,
palMOHAIbHBIX, JEHCTBUTEIIBHBIX YHCEN; YMEHHE MCIOJIb30BaTh IPU3HAKU JCIMMOCTH,
HalMEHbIIMKA OOIMHA JenuTenb M HauMeHblllee ofliee KpaTHoe, anroputM EBkiuna npu
pELIEHUN 3a]a4; 3HAKOMCTBO C Pa3JIM4HbIMU MO3ULIMOHHBIMU CUCTEMAMHU CUUCIICHUS;

[IPyll. ymenue omnepupoBaTb NOHATHUAMU: KOMIUIEKCHOE YHCJIO, CONPSKEHHBIE
KOMIUIEKCHBIE YMCIIa, MOAYJIb M apTYMEHT KOMILJICKCHOTO Yuclia, (popMa 3armuch KOMIUIEKCHBIX
yucenl (reoMeTpuyeckas, TPUTOHOMETpHYECKas M airedOpaudeckas); yMeTb IPOU3BOAUTH
apu@mMeTHyecKrue IEeHCTBUS C KOMIUIEKCHBIMU UYMCJIaMM; MPUBOJIUTH MPUMEPHI UCIOJIb30BaHUS
KOMIUIEKCHBIX YHCEIT;

[IPy18. ymenue MoaenupoBaTh pealbHbIE CHUTyallUd Ha $3bIKE MAaTE€MaTHKH; COCTaBJISThH
BbIpaXXCHH, YPAaBHCHUA, HCPABCHCTBA U UX CUCTEMBI IO YCJIOBHIO 3ajJiadyr, UCCIICAOBATH INOCTPOCHHLIC
MOZACIIN C HCIIOJIB30BAHHEM alIiapara aJ'IFerBI, HUHTCPHPCTUPOBATH HOHy‘ICHHBIﬁ pe3yiabTaT; CTPOUTH
MAaTCMAaTHYCCKHUE MOACIN C TOMOMIBIO TCOMETPUYCCKUX MOHATHH U BCJIMYUH, pC€UIaTh CBA3aHHLIC C HUMU
MPAKTHUYCCKUEC 3aJa4r; COCTABJIATH BCPOATHOCTHYHO MOZICIIL W HHTCPIPETHUPOBATH HOJ'Iy‘ICHHLIﬁ
pe3yiabTaTt; peUlaThb MPUKIAAHBIC 3a4a4d CpPEACTBAMU MATCMATHYCCKOIO aHalin3a, B TOM YHCIIC
COLMATFHO-KOHOMHYECKOT0 M (pU3HIECKOr0 XapaKkTepa;

Boinosinenue padorsl cnocodcTByeT GOpMUPOBAHUIO:
OK 01 Bri6upats criocoObl penieHus 3a1a4 npodeccuoHanbHON AesITENbHOCTH IPUMEHUTEIBHO
K pa3JIM4HbIM KOHTEKCTaM;
OK 02 Hcnonp3oBaTh COBpEMEHHBIE CPEACTBA IOUCKA, aHATIU3a U UHTEpIpEeTallii HHPOpMaAIIUU
U MH()OPMAIIMOHHBIE TEXHOJIOTUH JIJIs1 BBIIOJIHEHUS 33124 MPO(eCCHOHAIbHON JeSITENbHOCTH;
[IK 2.2 Pa3pabarpiBaTh TEXHOJOTHYECKYIO JIOKYMEHTAIMIO JUIsi TIPOBEACHHS paboT o
TEXHUYECKOMY OOCITY>KUBAaHHUIO MPOMBIIUIEHHOTO (TEXHOJIOTHYECKOTr0) 000py10BaHHUS.

MarepunanbHoe obecnieyeHue:
I/IHI[I/IBI/I)IyaIII)HI)Ie 3aaaHus, CIIPAaBOYHBIC MaTCpHajibl, KOHCIICKThI HCKHHI;’I.
3ananue

1. Pemmre 3amaun:
a) bpurane snekTpukoB Obla ycTaHOBIIEHA HOpMa — MPOTATUBAHHUE JIEKTPOIPOBOJIA 110
2,5 kM B nieHb. B nepBeIit 1eHs Opuraga npoTsHyia 2 KM IMPOBOJIA, a BO BTOPOH JCHb —
3xm. HaliguTe npoueHT BBIIOIHEHNSI HOPMBI B IIEPBBIM U BTOPOIl 1€HB.



0) B mexe paboraror 20 pabounx, u3 HUX 8§ MeXaHHUKOB. Kakoi MpoIeHT OT BCEro yucia
pabouunx 11exa COCTaBISAIOT MEXaHUKHU ?

B) Paboumii neHp craHOuHMKa yMeHbUIWICA ¢ 8 yacoB 10 7 4yacoB. Ha ckonbko
MPOLEHTOB HYXHO IOBBICUTH IPOU3BOJUTENBHOCTh TPYyHAa, YTOOBI HPH TEX Ke
pacieHkax 3apaboTHas Tata Bo3pocia Ha 5%?

2. Brpramcnure:

S1.7Y. (32 _»2). 12233 4241
2) (8 + 12) (3 58 2 58)’ 0) =iz
3 7
2 .1 1, 12,8:0,64+3,05:0,05,
B)4‘§+1§-3_5g, F) 8;;12—1 y
6 5, 1). 2_93.1%).2%
0152 - 122 (0,1+15), e) (1,8 2,3 15).27,
0,15-0,15-3= 1 2 1
15-01537 5y (1207 = 1,22):1%
X _§+0,25 1 ( 5 ) 2

3. JlaHbI KOMITJICKCHBIC YHCIIA!

z, = 3+ 2i,
Z, =4 —1|,
z3 = 5+ 2i,
Z4 = 6 — 31.

Brimonnure geicTBus:

a) Zq " Zy + Z3 " Zy; 0) Z1"Zg4 + 275 " Z3
B) Z1 " Z3 — Zp " Zy;
) Z, ) Zy
) 2 Z2
Zz! Z[ 231
Z3, Z4
e) —; K) —;
Zy Z1

3) |21, 1251, 123, |Z4].

ITopsinok BbINOJHEHHS PadOTHI:
BHHUMaTenbHO O3HAKOMBTECH C YCIOBUEM 3aJaHMS.

HOJ’II)3y5[CI> CBOMMH IIKOJBbHBIMHU 3HaHHUIMHU (B ciIydyac 3aTpyAHCHUA BOCHOJ’IB3yﬁT€CB
CIIpaBOYHbIMU MaTepI/IaJIaMI/I), BBITIOJTHUTC 3aaHHUC

Xoa padoThi:

3amanne Nel
2 1 241 3

DT

2 FH;=7=37=L
1 1 1 1 2 2.

3) 3§+4§_(3+4)+(§+§)_7+§_7§’

4) 3%—1%=(3—1)+(§—§)=2+;:2%;

5 73_7 A_74 _T1_ 7.

) 12'4 12 3 123 33 9

7) 3§+]3.415—(131+]i}1)1+(53.1+13—17+§—17E
5 3_ 5 3 - 15_ 15’

3amanue No2



IMpumep. Haiitu (8+1i):(2-3i).

8+i
Pemenue. [lepenuiiem 310 OTHOIIEHHE B BHIE IPOOH: ——

2-3i
VMHOXHB, €€ YHCIUTENh M 3HaMeHaTeab Ha 2 + 31 M BBIIOJHUB BCE HpCO6p&30BaHI/IH,
MOJIy4HUM:
(8+i)(2+3i 134261 .
(2430 =1+ 2i
(2-30)(2+30) 13

CDopMa NMpeacTaBjJdCHus pedyjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun ounenku:

Orenka "0TJMYHO'" CTaBUTCS, €CIIM padOTa BBHIIMOJIHEHA B IOJHOM 00BEME ¢ COOIIOICHHEM
HEO0OXOIMMOMN MOCJIEN0BATEABHOCTH JEHUCTBUM.

Ornenka ''xopomo' CTaBUTCS, €CJIM BBIMOJHEHBI TpeOOBaHUSA K OICHKE "OTIMYHO", HO
JOTMYIIEHBI 2-3 HeloYeTa.

Onenka "ya0BJIeTBOPUTENbHO' CTaBUTCS, €clid paboTa BBHINOJIHEHA HE MOJHOCTHIO, HO
00BbEM BBIMOJTHEHHON YacTU TaKOB, YTO ITO3BOJISIET TMOJYYUTh MPaBUIbHBIE PE3yJIbTaThl U
BBIBOJIBI.

Onenka '""Hey10BJIeTBOPUTEIBHO' CTaBHUTCS, €ClU paboTa BHITIOJHEHA HE MOJIHOCTHIO HITH
00BbEM BBITTOJTHEHHOM YacTH PabOThI HE MO3BOJISET C/ENaTh MPABHIBHBIX BHIBOJIOB.

Tema 1.1 PazBurHe NOHATHSA 0 YHCJIE

IIpakTuyeckoe 3ansaTue Ne 2
«PelieHne NPUKJIAAHBIX 32124 HA TPOLEHTHD)

Hean padorei: HayuuThbest permath TEKCTOBBIC 3a/ladyd HA HAXOXKJIEHHWE TPOILIEHTOB OT
qucna.

IIpakTyeckas padora popmupyer:

[1PG2. ymenue omnepupoBaTh MOHATUSIMHU: CTENEHb YHUCIA, JIOrapudM 4YHClIa; yMEHHE
BBIMOJIHATh BBIYMCICHHE 3HAYeHUH U TNpeoOpa3oBaHMs BBIPAKEHUH CO CTENEHAMU U
norapudmamu, npeodpazoBaHus APOOHO-PALMOHATIBHBIX BbIPAKEHUI;

I1P63. ymeHue onepupoBaThb MOHATUAMHU: PALMOHAIbHBIE, HpPpAILOHAJIBHBIE,
MOKa3aTelbHblE, CTENEHHbIe, JIOTapU(PMHUUYECKHE, TPUTOHOMETPUUYECKHE YpaBHEHUA U
HEPABEHCTBA, UX CUCTEMBI;

[1PG6. ymeHue pemarh TEKCTOBBIE 33JaYd Pa3HbIX THIOB (B TOM YHUCII€ Ha MPOLEHTHI,
JIOJIM ¥ 4acTH, Ha JBM)KEHHUE, paboTy, CTOMMOCTh TOBAapOB U YCIIYT, HAJIOTH, 3a/1a4i U3 00JIaCTH
yIpaBiIeHUS JHUYHBIMM M CEMEWHbIMH (MHAHCAMH); COCTABIISATH BBIPAKEHUS, YpPaBHEHUS,
HEPABEHCTBA M MX CUCTEMBI 110 YCIOBHUIO 3aJa4M, MCCIEN0BATh IOJyYEHHOE PEUICHHE U
OLICHUBATh MPaBAONO0I00HOCTH PE3yJIbTAaTOB;

[IPy5. ymenue onepupoBaTh NOHATUSMHU: HATYPaJIbHOE YUCIIO, 1IEJI0€ YUCII0, OCTATOK IO
MOJYJII0, pallMOHAJIBHOE YHCIIO, MPPALMOHAIBHOE YHMCIO, MHOXKECTBA HATYpPAJIbHBIX, LEJbIX,
paloOHaIbHBIX, JEHCTBUTENIBHBIX YHCEN; YMEHHE MCIOJIb30BaTh IPU3HAKU JECIUMOCTH,
HaUMEHbIINKA OOIIMH JenuTenb M HauMeHbllee oOlllee KpaTHoe, anropuT™ EBkiauaa mpu
pELIEHNN 3a]a4; 3HAKOMCTBO C pa3jIM4HbIMH MO3UIIMOHHBIMU CUCTEMAMHU CUUCIICHUS;

[1Py7. ymeHue onepupoBaTh MOHATHIMH: TOXKIECTBO, TOXKJIECTBEHHOE MPeoOpa3oBaHue,
YpaBHEHHE, HEPABEHCTBO, CUCTEMa YpPAaBHEHUN W HEPABEHCTB, PABHOCUJIBHOCTb YpPaBHEHHUH,
HEPAaBEHCTB M CHCTEM, palMOHAJIbHbIE, HWppalMOHAJIbHBIE, T[IOKa3aTeJbHble, CTEIEHHBIE,
JorapupmMUUEcKue, TPUTOHOMETPUUYECKIE YPaBHEHUS, HEPABEHCTBA M CUCTEMBI; YMEHHUE PelIaTh
YPaBHEHHUs, HEPABEHCTBA U CUCTEMBI C IOMOIIBIO PA3JIMYHBIX IPUEMOB; PEIIATh YPAaBHEHUS,



HEPABEHCTBA M CUCTEMBI C ITAPAMETPOM; IPUMEHITh YPAaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JUIS
peLIeHHs] MaTEMaTUUECKUX 3a/1a4d U 3a/1a4 U3 pa3InYHbIX 001acTe HayKU U peasIbHOM KU3HM;

[IPyll. ymeHue omnepupoBaTh IOHATUSMU: KOMIUIEKCHOE YHUCIO, CONPSKEHHBIE
KOMILJICKCHBIE YMCJIa, MOAYJIb U apIyMEHT KOMIUIEKCHOIO 4ucia, popMma 3alucu KOMILIEKCHBIX
yucen (reoMeTpuuecKasi, TPUTOHOMETpUYecKas W anreOpanyeckas); yYMETb IPOU3BOAUTH
apupMeTHUecKue ACUCTBUS C KOMIUIEKCHBIMU YHUCIIaMM; IPUBOAUTH IPUMEPBI UCIOJIb30BaHUSL
KOMIUIEKCHBIX UHCEIT;

[1Pyl8. ymenue MOAenupoBaTh pealbHble CUTYallUH Ha SI3bIKE MAaTEMATHUKH; COCTABIIATH
BBIPQXCHUS, YpAaBHEHUS, HEPABEHCTBA M HUX CHUCTEMBl I10 YCIOBHUIO 33Jayd, HCCIENOBATh
IIOCTPOCHHBIE MOJIENIM C MCIIOJIb30BAaHUEM ammapaTa anreOpbl, HHTEPIPETUPOBATh MOIy4YEHHBIN
pe3ysbTaT; CTPOUTh MATEMATUYECKUE MOJEIM C IIOMOIIbI0 T'€OMETPUYECKUX IOHATUH H
BEJIMYMH, DEIIaTh CBSA3aHHBIC C HHMMM IPAKTUYECKUE 3a7a4d; COCTABIIATH BEPOSITHOCTHYIO
MO/JI€JIb M1 MHTEPIIPETUPOBATH MTOJIYYEHHBIN pe3ysbTaT; peliaTh IPUKIAIHbIE 3a/1a4H CPEACTBAMU
MaTeMaTHYeCKOro aHajau3a, B TOM YHCJIE COLUAIBHO-3KOHOMHUYECKOT0 M (DU3MUYECKOIrO
Xapaxrepa.

Boinosnenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 Bribupats criocoObl penieHus 3a1a4 npodeccuoHanbHON AesITeNbHOCTH MTPUMEHUTEIBHO
K Pa3JIMYHBbIM KOHTCKCTaM;
OK 02 Hcnonp30BaTh COBpEMEHHBIE CPEACTBA IOUCKA, aHATIU3a U UHTEPIpETaIli HHPOpMAIIUU
¥ MTHPOPMAITMOHHBIC TEXHOJIOTUY JIJISl BBIMIOJTHCHUS 33]1a4 MPO(eCcCHOHAIBHON NeTeIbHOCTH;
[IK 2.2 Pa3paGaTpiBaTh TEXHOJOTHYECKYIO TOKYMEHTAlMI0 [UIs TPOBEACHHUS paboT IIo
TEXHUUYECKOMY 00CTYKMBAHUIO MPOMBIIIJIEHHOTO (TEXHOJIOTHYECKOT0) 000PYAOBAHHUS.

MaTepI/IaJIbHOC o0ecneyeHnue:
I/IH,I[I/IBI/II[yaJ'IbHBIe 3aJlaHusA, CIIPAaBOYHbIC MAaTCpUaJIbl, KOHCIICKTBI J'IeKI.IPIfI.

3aganue

1. Hanor Ha noxozas! coctaBnser 13% ot 3apaboTHoit miatel. [locne yaepxaHus Hajgora Ha
JIOXOJBI paboYMil MOTYyYUII 3a BHIMOJHEHHYIO padoTy 16530 pyoneit. Cxonbko pybnei
COCTaBJIIET CTOMMOCTb BBITIOJTHEHHON paboThI?

2. B wuHTepHeT-MarasmHe MOXXHO 3aKa3aTh JETald C JOCTaBKOH, MPH 3TOM CTOMMOCTb
JIOCTaBKHU COCTaBisieT 7% OT CTOMMOCTH 3aka3a. [Ipeanpustue nenaer 3aka3 fetaneid Ha
cymmy 60000pyOneit, mpu 3ToM moiydaeT ckuaky 15% Ha onToBhIid 3aka3. Kakxosa
OyZAeT CTOMMOCTb JOCTaBKU ATOTO 3aKa3a?

3. Komuccus 3a mex0aHKOBCKUI mepeBoj cocTaBiseT 1,5% oT cymMMBl mepeBoja, HO He
menee 100 py6ueit. KakoBa Oyner komuccus 3a MexkOaHKOBCKUi niepeBoi cymmsbl 50 000
pyOmneit?

4. 25% y4yacTHUKOB KOHKypca MpodMacTepcTBa Hpouuiu B mnomypuHan, u3z Hux 10%
okazaimch B (uHame. CKOMBKO OBIIO YYaCTHUKOB KOHKypCa, €Cli (pHHAIHCTaMH
OKa3aJuCh & 4enoBeK?

IHopsiaok BbINIOJIHEHUS PA0OTHI:

BHuMmaTenbHO 03HAKOMBTECH C YCJIIOBHEM 3aJaHUS.

[lonp3ysich  MOJY4YEeHHBIMH 3HAHUSAMHU (B CiIy4yae 3aTpyJHEHHUS BOCIOJIb3YHTECh
CIPAaBOYHBIMU MaTEpUaAIaMH), BBITIOJIHUTE 3a/laHUE.

Xon paborsr:
OnuH TOpPOIEHT — A3TO OAHA COTas A0S 4Yucia. MaTeMaTHYeCKUMH 3HaKaMH OJWH
MPOLICHT 3anuchiBaeTcs Tak: 1%.



Omnpenenenne 0JHOTO MPOIIEHTa MOXKHO 3anucath paBeHcTBOM: 1 % = 0,01 * a 5%=0,05,
23%=0,23, 130%=1,3 u T.1.

Kak naiitu 1% ot uncna? Pa3 1% 3To onHa coTtast 4acTh, Hajo uucio pazaenutsh Ha 100.
Henenne Ha 100 MoxHO 3ameHUTh yMHOXeHHeM Ha 0,01. IlosTtomy, uToOBl Haiith 1%
OT JaHHOTO 4YHUCJa, HYXHO YMHOXUTb ero Ha 0,01. A ecnu HyxHO HaiTu 5% OT 4ucia,
TO YMHOXkaeM JlanHoe ynciio Ha 0,05 u 1.1.

3adaua: Mara3uH 3akynaeT dHeprocoeperarpime Jamibl 1o onToBoi 1eHe 110 pyoOuei
3a WITYKY U npojaer ¢ HaueHkor 30%. Kakoe Hanbosbiliee YMClIo TaKUX JIaMIT MOXKHO KYIUTH B
sTOoM MarasuHe Ha 1200 pyOseii?

Pewenue

1) OrnpezernseM HallCHKY Mara3uHa:
30% =0,3;

110 - 0,3 =33 py0. HalleHKa

2) OmnpenensieM pO3HUYHYIO LIEHY JaMIl:
110 + 33 = 143 py0. po3Hu4Has 11eHa

3) OmnpenensieM KOJTUYECTBO JIAMIT

1200 : 143 = 8 (ocr. 56)

Omeem: 8

(I)opMa NMpeaAcTaBJICHUsA pe3yjabTaTa: BhIIIOJIHCHHOC 3a/JaHNE

Kpurepun oneHku:

Ouenka "oraumyHo'" craBuUTCS, e€ciu paboTa BBHIMOJHEHA B TOJHOM OOBEME C
coOroeHreM He00X0IMMOM MMOCIIeIOBATETbHOCTH JCHCTBHIA.

Omenka '"xopomo' CTaBHUTCS, €CIIM BBIOJHEHB TPeOOBaHUS K OICHKE "OTIMYHO", HO
JOMYLIEHBI 2-3 HeloYeTa.

Orenka "'y10BJIETBOPUTEJIBHO'" CTaBUTCSA, €CIIM padOTa BBINMOJIHEHA HE MOJHOCTHIO, HO
00BEM BBIMOJTHEHHONM YacTH TaKOB, YTO TMO3BOJSET MONYYHTh MPaBUIbHBIE PE3yIbTaThl U
BBIBO/IBI.

Ornenka ''Hey/10BJIETBOPHUTEIBHO' CTaBUTCS, €ciaM paboTa BBIMOJIHEHA HE MOJHOCTHIO
WA 00bEM BBITIOJTHCHHON YacTH pa0OThI HE MTO3BOJISCT CACNATh MPABUIBHBIX BBIBOJIOB.

Tema 1.1 Pa3Burue nNoOHATHA 0 YHCIE

IIpakTnueckoe 3ansTue Ne 3
«Pemienre pauMoOHaIbLHBIX YPABHEHUH ¥ CHCTEM YPaBHEHH I

Leas padoTbl: popMupoBaHHEe YMEHHUI pelaTh JMHEHHbIe, KBaJpaTHbIE, OMKBaApaTHbIE,
JIpOOHO-pallMOHANIbHBIE YPaBHEHHUS.

IIpakTuyeckas padora popmupyer:

I1P62. ymeHue omnepupoBaTh MOHATHSAMM: CTENEHb YMCIA, JOrapu(M 4Yucia; yMEHHE
BBIMIOJHATh BBIUMCICHHE 3HAUYeHUW U TpeoOpa3oBaHMsI BBIPAKEHUH CO CTEHNEHSAIMU U
Jorapudpmamu, npeodpazoBaHusl JPOOHO-pAIMOHATILHBIX BBIPAXKEHUH;

[IPG3. ymeHue omnepupoBaTh MOHATUSMHU: palOHAJbHBIE, HpPPALUOHAIBHBIE,
noKaszaTejbHbIE, CTENEeHHble, JiorapuMuyeckue, TPUTOHOMETPUYECKHE YpPaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;

[1Py7. ymeHue onepupoBaTh MOHATHIMU: TOXKAECTBO, TOKIECTBEHHOE MpeoOpa3oBaHue,
YpaBHEHHE, HEPABEHCTBO, CHUCTEMAa YPABHEHUN M HEPABEHCTB, PABHOCHWJIBHOCTb YPaBHEHH,
HEPaBEHCTB U CHUCTEM, pALMOHAIIBHBIC, HPPALMOHAIBHBIE, II0KA3aTC/IbHBIC, CTEIICHHBIE,
Jorapu(pMUUEcKue, TPUrOHOMETPUUECKUE YPAaBHEHUS, HEPABEHCTBA M CUCTEMBI; YMEHUE PEIIaTh
YpaBHEHUs, HEPABCHCTBA U CUCTEMBI C IIOMOILBIO PaA3JIMYHBIX IPUEMOB; PELIaTh YpPaBHEHHs,



HEpaBEHCTBA U CUCTEMBI C MAPaMETPOM; IPUMEHSITh YPAaBHEHUsI, HEPABEHCTBA, UX CUCTEMBbI JJIs
peleHnss MaTeMaTUYeCKUX 3a7a4 U 3a7a4 U3 Pa3InyHbIX o0acTel HAyKU U PeabHOM KU3HU.

BoinosiHeHne padoTsl cioco0CTBYET (POPMUPOBAHMIO:
OK 01 Bri6upats criocoOsl pemieHus 3a1a4 npodeccCHoHaIbHON AeATEIIbHOCTH TPUMEHUTEIbHO
K Pa3IM4YHBIM KOHTEKCTaM;
OK 02 Hcnonb30BaTh COBPEMEHHBIE CPEICTBA NIOMCKA, aHATTN3a U UHTEPIPETaluy HHPOPMALIUU
¥ MH(OPMAIOHHbIE TEXHOJIOTUH IS BHITOJIHEHHMS 3a/1a4 TPO(eCCHOHANBHON AeATEIbHOCTH;

3aganue
1. Peuuts ypaBHEHUS:
a) (x—2)—-5=4—-(5x—-1);
6) 2x+7)Bx—1)—-Gx—1Dx+3)=(x+17?

x=1 _ 442x,
B) 2 3

N —ix?+12=0;
1) 10x? + 5x = 0;
e) 2x2+3x—5=0;
x) 3x2+7x — 6 =0;
3) x2+8x+15=0;
n) x*—2x2-8=0;

16—x? .
K) = 0;
x 4,
) 2x-3 x’
—2x  2x-1
M) xx—lx_ 1x—x - 3;
2. Pemmre cuctembl ypaBHEHUI:
{ 3x—y =3,
D 3w -2y = 0;
2x + 3y = 3,
% {Sx + 6y =09
2
xT -y =2
B)
{ 2x+y = 2;

xy—x+y=7,
r){

xy +x—y=13;



ITopsinok BbINOJIHEHHS PadOTHI:

[Ipu pemiennn ypaBHEHUN UCTIOIB3YIOTCS CISAYIONINE TIPaBUIa MPeoOpa3oBaHUsl  ypaBHCHHHN B
PaBHOCHUJIBHBIC!

a) Kakoil- 1100 uJjeH ypaBHEHHs MOXHO MEPEHECTH M3 OJHOM ero 4actu B JPYIYl0 C
IMPOTHUBOIIOJIOKHBIM 3HAKOM;

6) 00e yacTtu YpaBHCHHUSA MOXHO YMHOXHTH WX PasACJINTb HA OJJHO TO XK€ YHUCIO0, OTIMYHOEC OT

0.

Xox paboThi:
Kpartkue TeopeTnyeckue CBEIeHUS:
Pemenue ypaBuenuii |-1l crenenu ¢ ogHol nepeMeHHOM

-b . . .
ax+b=0,(x= —,aF 0) — nmHeitHOe ypaBHeHHE | cTeneHu ¢ OJHON epeMeHHON

ax? + bx + ¢ = 0 (a # 0) — ypauenue || crenenu ¢ onHoOl NepeMeHHOIA.

1. Onpenenuth BUJl ypaBHEHUSI U CIIOCOO €ro pPelieHusl.

2. Ecnu ypaBHEeHHE TpOOHO-pAIMOHATBHOE, TO HAUTH OOMIMIA 3HAMEHATEIh BCEX JIPOOECH, KOTOpHIE
BXOJIAT B ypaBHEHHUE.

3. YMHOXUTH 00€ YacTH ypaBHCHHI Ha OOIIUiT 3HAMCHATEITh.

4. PemmTh MOMy4eHHOE 1I€JI0€ YpaBHEHUE.

5. [IpousBecT MPOBEPKY KOPHEH, M MCKIIOYNTH T€ U3 HHUX, KOTOPBIE 00paIlarT B HYIb OOIIHA
3HAMEHATEb.

Pemnm ypaBHEeHUS:

a) (Bx + 1) + (4x — 1) = (5x — 2)?

PackpoeM ckoOKH, TIPUMEHSs (POPMYJIBI COKpaIleHHOTo yMHOKeHus (a + b)?u  (a — b)?

9x% +6x+ 1+ 16x? —8x + 1 =25x%—20x + 4

9x2+6x+1+16x2 —8x+1—25x24+20x—4=0

[TpuBeneM mo100HBIE YICHBI, TOTYYHM

18x —-2=0
2 1
X =—=-
18 9 .
OtBeT: x = 5~ KODEHb ypaBHEHHS.
X 7 8
0)———=——
x-2 x+2_  x%2-4

Paznoxum xz — 4 Ha MHOXUTEIH U MNEPCHCCEM BCC YWICHBI YPABHCHHS B JICBYIO HYACTh. HpI/IBeI[eM

Ipobu K 00I1IeMy 3HaMEeHATeIIIo:
X 7 8

x—2 x+2 (x=-2)(x+2) -
x(x-2)-7(x-2)-8 0
(x=2)(x+2) -
x%2+2x-7x+14-8
(x+2)(x-2) -
x%2-5x+6
(x+2)(x=2)
HpoOb paBHa HYIIO, KOT/JIa €€ YUCITUTETh PaBEH HYJII0, a 3HAMEHATENh HE PABEH HYIIIO, T.€.
x+2)x=2)#0=>x#2,x + =2
x2-5x+6=0
D=25-24=1

5+1
X1=_=3

2
5-1
Xo =—=12
2 2
Ho tak kak x # 2, To X, = 2 — NOCTOPOHHUN KOPEHb, CIEIOBATENIFHO PEIICHUEM ypaBHEHUS
Oymer x; = 3
OrtBer: x = 3

®opma npeacTaBieHUs pe3yJbTaTa: BHIIIOJIHEHHOE 33/1aHHE




Kpurepum ouenku:

Ornenka "oTau4HO'" cTaBUTCS, eclnu padoTa BBHIMOJTHEHA B TOJHOM O0BEME C COOIIOIEHUEM
HeoOXO0IUMOM MMOCIIEN0BATENBHOCTHA JENCTBUN.

Onenka "xopomo' CTaBUTCs, €CIIM BBIMOJIHEHBl TPEOOBaHUS K OIEHKE "OTJIIMYHO", HO JOIYIICHBI
2-3 "Henmoyera.

Orenka "y10BJIeTBOPUTEIBHO'" CTaBUTCS, €CIid pabOTa BEHIMIOJHEHA HE MOJTHOCTBIO, HO 00BEM
BBITIOJTHEHHON YaCcTH TaKOB, YTO MO3BOJISIET MTOJIYUYUTh IPABUIIbHBIE PE3YJIbTAThI U BHIBOJIBL.

Orenka ""Hey10BJIE€TBOPUTEIbHO' CTaBUTCS, €CITU PadOTa BBIIIOJIHEHA HE TTOJHOCTHIO MK 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CENATh MPABUIIbHBIX BBIBOJIOB.

Tema 1.1 PazBurHe NOHATHSA 0 YHCJIE

IIpakTuyeckoe 3ansitue Ne 4
«Pelienne 3a1a4 HAa COCTABJIEHUE YPABHEHHUI ¢ NPOdecCHOHATBHBIM COAEP:KAHNEM»

Heabr padorsl: QopMupoBaHWE yMEHHU pelIaTh TEKCTOBBIC 3a/ad, COCTaBIss YpPaBHCHHS U
CUCTEMBbI YPAaBHEHUU.

IIpakTuyeckas pabora popmupyer:

[TP66. ymeHue pemiatb TEKCTOBBIE 33Jaud Pa3HbIX TUIIOB (B TOM YHUCIIE Ha MPOLEHTHI, JOJIU U
YacTH, Ha JIBWXKEHHE, paboTy, CTOMMOCTb TOBapOB M YCIYT, HaJOIH, 3a7ayd U3 OOJACTU YIpaBJICHUS
JUYHBIMU M CEMEHHBIMU (PMHAHCAMM); COCTABIISATH BHIPAKEHUS, YPAaBHEHHS, HEPABCHCTBA U MX CHCTEMBI
10 YCJIOBHIO 33J]auy, UCCIIEJ0BATh MOIYYEHHOE PELICHNE U OLICHUBATh MPaBI0N0A00HOCTb Pe3yiIbTaToOB;

[1P614. ymenue BbIOMpATh MOAXOIANIMM M3YUEHHBIH METOJ JJIsl PELIEHUs 3a/a4u, paclo3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHYECKHE MOJENIM B MPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE; yMEHHE IIPUBOAUTH IIPUMEPBI MATEMATHYECKUX OTKPBITUNA POCCUHUCKOM M MHUPOBOU
MaTeMaTUYECKOU HAYKH;

[IPy7. ymeHue omnepupoBaTh NOHATUAMU: TOXKAECTBO, TOXKIECTBEHHOE IpeoOpa3zoBaHUe,
ypaBHEHUE, HEPABEHCTBO, CUCTEMa YPAaBHEHUM U HEPABEHCTB, PABHOCUIIBHOCTh YPAaBHEHUH, HEPABEHCTB
U CHUCTEM, palMOHAJbHbIE, HWpPpPALUOHAIbHBIE, IIOKA3aTelbHbIE, CTENEHHbIE, JIOrapu(pMUUECKUE,
TPUTOHOMETPUYECKUE YPABHEHUS, HEPABEHCTBA U CUCTEMBI; YMEHHUE pElIaTh YPaBHEHMs, HEPABEHCTBA U
CUCTEMBI C TOMOIIBIO PA3JINYHBIX IPUEMOB; PEIIATh YPABHEHUSI, HEPABEHCTBA U CUCTEMBI C ITAPAMETPOM;
IIPUMEHATh yYpaBHEHMs, HEPABEHCTBA, UX CHUCTEMBI [l PELICHUSA MATEeMATHUYECKUX 3aJad U 3a7ad U3
pa3IMyYHbIX 00JacTel HayKH U peasibHOM JKU3HH;

[TPyl1. ymeHue omepupoBaTh MOHITHAMM: KOMIUIEKCHOE YMCIIO, COINPSDKEHHBIE KOMILIEKCHBIE
qKclia, MOJYJIb U a@pTyMEHT KOMILJIEKCHOTO Yucia, (hopMa 3arucy KOMIUIEKCHBIX Yncen (reoMeTpruecKkas,
TPUTrOHOMETpHYECKass U anreOpanyeckas); yMeTb IPOU3BOIUTH apudmMeTHueckue JeHCTBUS C
KOMIUIEKCHBIMH YHCIIAMU; IPUBOAUTH IPUMEPBI UCIIOJIb30BaHU KOMILJIEKCHBIX YHACEIT;

[TPy18. ymeHHe MoOAenupoBaTh peajbHbIE CHUTyallMd Ha S3bIKE MAaTEMAaTHUKH; COCTABIIATH
BBIPQ)KCHMSI, YPABHEHUS, HEPABEHCTBA U MX CHCTEMBI 110 YCJIOBHUIO 33J1a4H, UCCIEAOBATh MOCTPOCHHBIE
MOJIEJI C HCIOJb30BaHMEM ammapara aiareOpbl, MHTEPIPETUPOBATh MOJIYUYEHHBIH pe3yJbTar; CTPOUTH
MaTeMaTHYECKUE MOJEIIN C TOMOIIBIO TEOMETPUYECKUX MMOHATHNA U BEJTUYMH, PEIIATh CBA3aHHbIE C HUMU
MIPAKTHUYECKUE 3aJaud; COCTABJIATH BEPOATHOCTHYIO MOJEIb W HMHTEPIPETUPOBATH IOJYYCHHBIN
pe3ynbTaT; pelmarbk NPUKIAAHBIE 3aJadd  CPEICTBAMM MATEMAaTHYECKOTO aHaln3a, B TOM 4YHCIIE
COILIMAJIEHO-9KOHOMHUECKOTO U (PU3MUECKOT0 XapaKTepa.

Boinosinenue padorsl cnocodcTByeT GOopMUPOBAHUIO:
OK 01 BeibupaTth cmocoObl pemieHds 3anad NpoPecCHOHANbHON AESTeNbHOCTH MPUMEHHUTEIbHO K
Pa3IMYHbIM KOHTEKCTaM;
OK 02 Hcnonb3oBaTh COBpEMEHHBIC CPEICTBA IMOWCKA, aHAIM3a W HMHTEPIPETAIMd HHPOPMAUA M
MH(OPMAIMOHHbIE TEXHOJIOTHH IS BBITIOJIHEHUS 3a/1a4 PO ECCHOHATBLHOM 1A TeIbHOCTH;



I1IK 2.2 Pa3paGarbIBaTh TE€XHOJIOTUYECKYIO JOKYMEHTAIMIO JAJSl MPOBEACHHS paboT MO TEXHUYECKOMY
00CITYy’)KMBaHUIO MMPOMBIIIJIEHHOTO (TEXHOJIOTHYECKOTO) 000pYA0BaHUSI.

3aganue
Pemre 3anaun:

1. TIpoBox mmmHOM 135 METpOB pa3pe3ain Ha JABE YaCTH TaK, YTO OJHA M3 HUX KOpOYE JPYrou B JiBa
pasa. Haliiure [uiMHy Kask10M 4acTH.

2. HNwmeercs nBa kabens pa3HbIX COpTOB. Macca mepBoro kabens paBHa O5kr. [[pyroii, mnvHa
KOTOpPOro Ha 3M OoJbllie JJIMHBI MEPBOTO M Macca KaXAOro MeTpa KOTOpOro Ha 2Kr OoJbIie
MAacchl KaKJI0T0 MeTpa repBoro kabens, umeet maccy 120kr. Beraucnure nauHy Kaxxaoro kadens.

3. Ha cxiane umerorcs nammouku 60V u 100V. Korga ucnonp3oBaim 50% mammouek 60V u 20%
nmammouek 100V, uyro cocTaBuio B o01iel cioxHocTh 390 mammouek, To Jammodek 60V ocTazoch
B 3 paza 6ombire, uem 100V. Ckonbko W3HAYAIBHO OBUTO Ha ckitaje Jammouek 60V u 100v?

4. JIByM snexTpukam Oblia nopydeHa padora. Bropoii npuctynui k paboTe Ha 4ac Mo3Ke MepBOoro.

¥ 9 o
qepe3 3 gaca mocine TOr'0, KaK IICPBbIM IMPUCTYIIUI K pa60Te, UM OCTaJIOCh BbIIIOJITHUTH % BCCH

pabotsl. [lo okoHuaHUU pabOTHI 0KA3aJl0Ch, YTO KAX/IbIi BBHIIOJHUI MOJOBUHY BCcel paboThl. 3a
CKOJIbKO 4acOB KaXIbli, paboTast OTIAEIbHO, MOKET BBITIOJIHUTH BCIO padboTy?

ITopsinok BbINOJIHEHHS PadOTHI:

BHuMaTeNbHO 03HAKOMBTECH C YCIIOBHEM 3aJaHUA.

[Tonb3ysick TOMyYEHHBIMU 3HAHUSAMHU (B Ciy4yae 3aTpyJHEHHUS BOCIHOJB3YHTECh CIPABOYHBIMU
MaTepHuajiaMH), BHIIOJHUTE 3aaHue.

Xoxa padoThI:

[Ton anreOpanueckuM METOJOM pELIEHUS 3a/Jad I[OHUMAeTCs TaKOW METOJ| pelleHus, Korja
HEU3BECTHBIE BEJIMYMHBI HAXOAATCS B PE3Yy/lbTAaTe€ DPELICHUS YpPAaBHEHUS WIM CHCTEMBl YPaBHEHMH,
COCTABJICHHBIX I10 YCJIIOBHIO 3a/1a4H.

[Ipu pemenun 3agay anreOpandeckKMM METOJOM OCHOBHAs MBICIUTENbHAS JI€ATEbHOCTh
COCpeIoTaurBaeTCs Ha MEPBOM d3Talle PEIleHUs 3a/Jadd: Ha pa3dope YCJIOBHS 3aJauyd U COCTABIIEHUU
YPAaBHEHUI WA HEPABEHCTB 110 YCIOBUIO 3a/1a4H.

BTopeiM 3Tanom SBISETCS pEHIEHHWE COCTABICHHOIO YpPAaBHEHMS WM CHCTEMBl YpaBHEHUH,
HEPABEHCTBA UJIM CUCTEMBI HEPABEHCTB.

TpeTbuM BaKHBIM ITANlOM PELICHUs 3a7a4 SIBJISETCS IIPOBEPKA PEIICHUs 3a1a4H, KOTOpask IPOBOJUTCS 110
YCIIOBUIO 33JJa4H.

3aodaua:

[TepBbiii pabounii 3a wac nenaer Ha 10 neraneil OGonble, yeM BTOpPOW, M BBINOJHSET 3aKas,
cocrosmui u3 60 geranei, Ha 3 yaca ObIcTpee, YeM BTOPOM pabOUMid, BBHITTOJHSIIONIUN TaKOM ke 3aKas.
CkomnpKo Jeraneii B 4ac Jienaet BTopoit padbouwnii?

Pemenue:
ITycTh X meraneit B yac esaeT BTOpoi pabounii, Torna nepsslii (x+10) netaneii.
[Tpon3BOIMTENBHOCTD Bpewms Pa6ora
. . 60 .
1 paboumii (x+10) neraneii B yac 101 60 neranen
. . 60 .
2 paboumnii X JleTasiell B yac - 60 neranei

Tak Kak mepBbIid U3rOTABIMBAET HAa 3 Yaca MEHbIIE, YEM BTOPOM, TO COCTABUM YpaBHEHUE:
60 60
x x+10

[Monyuum x=-20 u x=10 (-20 — HE MOAXOTUT MO CMBICITY 3a/1a4H)

10 neraseii B yac aemaeT BTOPO pabounid.

Ortser: 10 neranei.



®opma npeacTaBieHUs pe3yJbTaTa: BHIIIOJIHEHHOE 33/1aHNE

Kpurepum ouenku:

Ornenka "oTaH4YHO'" CTaBUTCS, €Clid padoTa BHINIOJHEHA B IOJHOM 00BEME C COOIIOIACHHEM
HeoOXO0IUMOM IMOCIIEN0BATENBHOCTHA JENCTBUN.

Onenka "xopouo' cTaBUTCS, €CIIU BBIIIOJHEHB TPeOOBaHUSA K OIICHKE "OTJIMYHO", HO JOMYIICHBI
2-3 Henmoyera.

Orenka "y10B/1€TBOPUTENbHO' CTaBUTCA, eclu paboTa BHINIOJHEHA HE MOJTHOCTHIO, HO 00BEM
BBITIOJTHEHHON YacTH TaKOB, YTO MO3BOJISIET MTOJIYUYUTh IPABUIIbHBIE PE3YJIbTAThI U BHIBOJIBL.

Orenka ""Hey/10BJIETBOPUTENBbHO' CTaBUTCS, €CJIH pabOTa BBIMIOTHEHA HE TIOJHOCTHIO HITH 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENaTh MPABUIIbHBIX BBHIBOJIOB.

Tema 1.1 Pa3BurHe NOHATHSA 0 YHCJIE

IIpakTHyeckoe 3ansaTHE Ne 5
«PeleHne paliioOHAJIbLHBIX HEPABEHCTBY

Heﬂb paﬁDTbIZ HOBTOpI/ITB U  3aKpClUTb 3HAHWUA W YMCHHUA YYallUXCAd IPpU PCUHICHUU
palOHAJIbHBIX HCPABCHCTB.

IIpakTnuyeckas padora ¢popmupyer:

[TP62. ymeHue onepupoBaTh MOHATUSAMH: CTENEHb YKCIa, JOrapupM YUCIa; YMEHHUE BBIIOIHSITh
BBIUMCJICHHE 3HAYEHUN U IpeoOpa30BaHusl BHIPAKEHUIN CO CTENEHIMHU U Jlorapupmamu, npeodpazoBaHus
IpOOHO-pallMOHATIBHBIX BBIPAKEHUI;

[1P63. ymeHue omepupoBaTh MOHATUSMU: pPalMOHAIIBHBIE, MPPALMOHAIbHBIE, TOKa3aTeNIbHBIE,
CTEINeHHbIE, JTorapu(pMHUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHNS U HEPABEHCTBA, UX CUCTEMBI;

[IPy7. ymeHue omnepupoBaTh TNOHATHUAMHU: TOXKAECTBO, TOXKIECTBEHHOE IpeoOpazoBaHue,
ypaBHEHUE, HEPABEHCTBO, CUCTEMa YPAaBHEHUM U HEPABEHCTB, PABHOCHIIBHOCTh YPAaBHEHUH, HEPABEHCTB
U CHUCTEM, palMOHAJbHbIE, HWpPpPALUOHAIbHBIE, IIOKA3aTelbHbIE, CTENEHHbIE, JIOrapu(PpMUUECKUE,
TPUTOHOMETPUYECKUE YPABHEHMS, HEPABEHCTBA U CUCTEMBI; YMEHHUE pellaTh YpaBHEHUS, HEPABEHCTBA U
CHUCTEMBI C IOMOIIBIO PA3JINYHBIX IPUEMOB; PEIIATh YPABHEHUSI, HEPABEHCTBA U CUCTEMBI C ITAPAMETPOM;
IIPUMEHATh yYpaBHEHMs, HEPABEHCTBA, UX CHUCTEMBI [l pPELICHUSA MATEeMATUYECKUX 3aJad U 3a7ad U3
pa3aMyYHbIX 00JacTel HayKH U pealibHOM JKU3HH;

Boinosinenue padorsl cnocodcTByeT GopMUPOBAHUIO:
OK 01 BeibupaTh cmocoObl pemieHds 3aaad NpoPecCHOHANBHON AeATeIbHOCTH MPUMEHUTENBHO K
Pa3IMYHBIM KOHTCKCTaM;
OK 02 Hcnonws3oBaTh COBpEMEHHBIE CpEACTBA TOWCKA, aHAIW3a W HHTEpIpeTaluu HHPOpMAIUH U
I/IH(bOpMaIII/IOHHBIe TEXHOJOI'NU JIs BBIIIOJITHECHUA 3a/1a4 HpO(i)CCCPIOHBIIBHOﬁ JACATCIIBHOCTH,

3amanne

Pemute HCpPAaBCHCTBA:

1) 3x—x—7)<3(1+x); 2) x+"7‘3>3;

) Tl ) ST
5 x*+x-6<0; 6) x2+3x+2>0;
7) x%<0,25; 8) 4-—x?<0;

9) x%2—-8x>0; 10) x? + 24x < 0;



11) x% —6x + 9 < 0; 12) 25x2 —10x + 1 > 0;

13) x(x —1)(x — 4) > 0; 14) (x+2)(x—5)(x+9) <0;
15) x(x = 2)(x = 5)? > 0; 16) x%(x + 1)(x — 6)% > 0;
17) (x+6)(x —2)3(x + 3)* = 0; 18) x2(x + 7)(x — 5)8(x + 8)3 < 0;
19) S <o0: 20) (x+4)x(x+7) > 0:

(-2)(x+4)? _ . (x24%)(x=3) _ .
21)7<0, ZZ)WSO,

ITopsinok BbINOJIHEHHS PadOTHI:

[Ipu pemieHnr HEPABEHCTB UCIIOJIB3YIOTCA CIENYIOLINE MpaBuia MpeoOpa3oBaHusi  HEPAaBEHCTB B
PaBHOCUJIbHBIE:

a) KaKoii- 1100 4eH HepaBEeHCTBA MOXHO MEPEHECTH U3 OJIHOM €ero

4acTh B JPYryl0 C IPOTHBOIIOJIOKHBIM 3HAaKOM, OCTAaBMB IIPH 3TOM 0e3 M3MEHEeHMs 3HaK
HEPaBEHCTBA;

0) ob0e yacTu HEpaBEHCTBA MOXHO YMHOXKUTb WJIM Pa3feuTh HAa OJHO TO K€ IOJIOXKHUTEIbHOE
YHCII0, OCTaBUB MPHU ITOM 0€3 U3MEHEHHS 3HAK HEPaBEHCTBA;

B) 00€ 4acTH HEPaBEHCTBA MOYKHO YMHOXHTD WJIM Pa3/ieIuTh HA OJTHO U TO € OTPULIATEIbHOE YUCIIO,
M3MEHUB TIPU 3TOM 3HAK HEPABEHCTBA HA MPOTUBOIOIOKHBIH

[lpy pemieHny cHCTEM HEPaBEHCTB HY)KHO PEUIMTh KKIOE U3 HUX U BBIOpATh 00IIIee perieHue.

Xon padoTsi:

Pemum HCPABCHCTBA.

-1 2x—5
1. 50 — 2= +22 Z
5 10

[lepeHeceM Bce 4WICHBI B JIEBYIO YacTh U MPHUBEAEM K OOIIEMYy 3HAMEHATENI0. OOLIMii 3HAaMEHATElb
10; Tak Kak 3HaMEHATelb HE COJCPKHUT IEPEeMEHHOH, TO B JaJibHEHIIEM ero MOXXHO He MucaTh
(omycTUTh).

50x —5(7x —1)+2(2x—=5)—-7>0

50x —35x+5+4x—-10-7>0

19x - 12> 0

12
x> —
19

12
OrtBeT: x € (—; 00)
19

2.5x — 2 — 3x? > 0 - KBaJpaTHOE HEPABEHCTBO YMHOKMM Ha (—1)
3x2—5x+2<0

Haiinem kopHU ypaBHEHUS:

3x2 —5x+2=0

D=25-24=1

I'paguxom Qynkuuu 3x2 — 5x + 2 = 0 sBiserca napa6osia (puc.2), BETBH KOTOPOH HampaBJeHbI
2
BBEpX, a TOUKH MepecedeHus mapadoisl u och OXatox; = 1lux, = 3
N3006pa3um reoMeTpuuecKu:

Tak Kak MBI pelIaeM HEPaBEHCTBO 3x’-5x+2<0, TO PEIICHUEM HEPAaBEHCTBA OYyIEeT MPOMEXKYTOK



(uHTEpBAN) X € (g, 1)
OtBeT: x € G, 1)

dopma npeacTaBieHUs: pe3yJbTaTa: BHIIOJTHEHHOE 331aHHE.

Kpurepum ouenku:

Ornenka "OTJMYHO" CTaBUTCS, €CIU padoTa BBHIMONHEHA B IMOJTHOM O0BEME C COOJIIOJICHHEM
Heo0OXO0IUMOM MMOCIIEN0BATENBHOCTHA JENCTBUN.

Ornenka "Xopouo" cTaBUTCs, €CIH BBHIIIOJIHEHbI TPeOOBaHMA K OLEHKE "OTIMYHO", HO JOIYIICHBI 2-
3 gegouera.

Ornenka "ya0BJI€TBOPUTENbHO" CTAaBUTCSA, €CIM Pa0OTa BBINOJHEHA HE MOJHOCTHIO, HO OOBEM
BBITIOJTHEHHON YaCTH TaKOB, YTO MO3BOJISIET MOJIYUYUTh IPABUIIbHBIE PE3YIbTAThI U BHIBOJIBL.

OreHka "Hey10BJIETBOPHUTEIBLHO'" CTAaBUTCS, €CIIM pa0d0Ta BHITIOJHEHA HE TMOJHOCTHIO WIH 00BbEM

BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISIET CENaTh MPABUIIbHBIX BBHIBOJIOB.

Tema 1.2 ®ynkuum u rpadpuku

IIpakTHyeckoe 3ansaTHE N6
«Hccaenopanne pynkuuii. CBoiicTBa JMHEHHOH, KBaAPATUYHOI, KyCOYHO-JIMHEHHON 1
ApPOOHO-THHeHHOH yHKUIMID

Heas padoThbl: HAYYUTHCS ONPEACTATh YETHOCTh HEYETHOCTh (DYHKIMH, TPOBOIUTH
ucciesoBaHie (YHKIMM HAa MOHOTOHHOCTb, 3KCTPEMyMbl, HYIM (YHKIMH U TMPOMEXKYTKH
3HAKOIIOCTOSHCTBA.

IIpakTuyeckas padora popmupyer:

[TP64. ymenue omnepupoBaTh MNOHATUSAMH: (YHKLHS, HENpepbiBHAas (QYHKLUS, NPOU3BOJHA,
nepBooOpasHasi, ONpeesIeHHBI HHTErpall; YMEHUE HaXOJUTh MPOW3BOJIHBIC DJIEMEHTAPHBIX (YHKIWH,
UCMOJb3Ysl CIPAaBOYHBIE MAaTEpUaAlIbl; UCCIEI0BATh B MPOCTEHININX CiIydasX (pyHKIMM HA MOHOTOHHOCTH,
HaXO/JWTh HaAWOONBIIME W HAUMEHBIINE 3HAYeHHWs (QYHKIWH; CTPOUTh Tpa)UKd MHOTOUYICHOB C
MCMOJIb30BAaHUEM allapara MaTeMaTHUYECKOro aHajau3a; NPUMEHTh NMPOU3BOAHYIO NPU PELICHUH 3ajad
Ha JIBIKEHHE; PellaTh MPaKTUKO-OPHEHTUPOBAHHBIEC 33/[aui Ha HAWOOJbBIINEe W HAaNMEHBIINE 3HAYCHUS,
Ha HaXxOXJIeHUE MyTH, CKOPOCTHU U YCKOPEHHUS;

[1P65. ymeHme omepupoBaTh MOHATHUSMHU: pallMOHANbHAs (DYHKIHS, TMOKa3aTelbHas (QyHKIHS,
creneHHast pyHKIus, Jorapupmudeckas QyHKIUs, TPUTOHOMETpHUECKUE PYHKIIUHU, 0OpaTHbIE (PyHKIUY;
YMEHHE CTPOUTH Ipad)MKd M3YYCHHBIX (YHKIUH, UCTONB30BaTh IpadUKu NpPU M3YyYCHUH TPOLECCOB U
3aBUCUMOCTEH, MpU pelIeHUuM 3aJad M3 JIPYTuxX y4eOHbIX NPEAMETOB W 33/ad U3 pealbHON KU3HU,
BBIpaXaTh (OPMYIIaMHU 3aBUCHMOCTH MEXy BETMUYNHAMU;

[TPy8. ymeHue CBOOOJHO OIEPUPOBATH MOHATUAMU: Tpapuk (yHKIUH, oOpaTHas (QyHKIMS,
KOMIO3UIMS (QYHKUIMH, JTUHEHHass (QyHKUMS, KBaapaTuyHas (QYHKUMsS, CTeNeHHas (YHKIUS C LENbIM
nokaszatejieM, TpPUTOHOMETpudeckue  (yHKIMH, OOpaTHblE  TPUTOHOMETpUYECKHE  (YHKIUH,
MoKasareibHass M Jorapupmuyeckas (GYHKIUM; yMEHHE CTPOUTh TIpaduku (GYHKIHUHM, BBITOIHATH
npeoOpa3oBanusi rpaduKoB (QYHKIHUI; yMEHHE HCHOJIB30BaTh Tpaduku GYHKUMHA [UIST U3ydeHHS
MIPOIIECCOB M 3aBUCUMOCTEH TP PEUICHUH 33a7a4 U3 IPYTUX y4eOHBIX MPEIMETOB U U3 peallbHON KU3HU;
BbIpaXaTh (POpPMYyJIaMU 3aBUCUMOCTH MEXAY BETMYMHAMH; YMEHHE CBOOOJIHO ONEpUPOBATh MOHATUSIMHU:
YETHOCTh (DYHKLHMHU, NMEPUOJUYHOCTh (DYHKLHH, OIPAaHUYEHHOCTh (DYHKIMH, MOHOTOHHOCTH (PYHKIIMH,
SKCTpeMyM (yHKIMM, HauOonblllee M HaUMEHbIEE 3HAUYEeHUS (YHKIMHM Ha MPOMEXYTKE, YyMEHHE
MIPOBOJIUTH MCCIIEIOBaHNE (YHKIIMU; YMEHHE UCIIOIh30BaTh CBOMCTBA U Tpadpuku PyHKIMIA TS peIieHsI
ypaBHEHMI, HEPABEHCTB U 3aJlau C IapamMeTpaMu; U300paxaTh Ha KOOPJUHATHON MJIOCKOCTH MHOXKECTBA
pelLICHHI ypaBHEHU, HEPABEHCTB U UX CUCTEM.



Boinosinenue padoTsl cnocodcTBYeT GOPMHUPOBAHMIO:
OK 01 BreiObupars cmocoObl pemeHus 3amad mpodecCHOHATBLHON JESITEIIBHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;
OK 02 Hcnonb3oBaTh COBpPEMEHHBIC CPEICTBA IMOMCKA, aHAJIM3a W HMHTEPIPETAIMd HHPOPMALUA H
MH(OPMAIMOHHbBIE TEXHOJIOTHH JUIS BBITIOJIHEHUS 3a/1a4 MPO()EeCCHOHAIBHON AEATEIbHOCTH;
OK 03 IlmanumpoBaTh M peayiM30BBIBATH COOCTBEHHOE MPOGECCHOHAIBHOEC M JUYHOCTHOE pa3BUTHE,
NPEINPUHIMATENbCKYIO JICATEIIBHOCTh B IPOQecCHOHANBbHON cdepe, HCHONB30BATh 3HAHHUS 10
(buHAaHCOBOW I'PaMOTHOCTH B Pa3JIMYHbIX KU3HEHHBIX CUTYAIUX;
OK 04 DddexTrBHO B3aUMOJICHCTBOBATh U pabOTaTh B KOJJICKTHBE U KOMaH/IE.

3ananue
1) Haiinure 3HaYeHust GyHKIIUN B TOUKAX
a)  f(x)=2x%?-3x+1, x; =0,
xZ = 2,
X3 == —1,
+1 —
6) f(x)= %; X =-1
xz = 0,
x3 = 6
2435
2) Jst dyakuumy f(x) = % HaiuTe:
a) fx —32);
6)  f(=x°);
1
n 1)
3) Haiigute obnacts onpeneneHust pyHKIIHNA:
6 . _ 7 .
a) Y=o 0 Y=
B) y =+vVx?—-3x+2; r) y =+vVx?+4x—12
1
= — 3
N Y= 9 v= ==
4) Hccnenyiite GpyHKIIMM HA YETHOCTD:
a) y =x? +2x* + 1; 0) y =2x7 —4x3 + x;
B) y =5 —3x3; r) y = 2%+ 27%,
=2 — Z_x; _ —3x2+1_
'I[) y . e) - 1_5x4 1 5
) Y=o 3) y =3x>—2x° + 4x + 3.
5) Hccneoyiime ghynkyuu, 3a0annsle cpaguuecku, Ha 4emMHOCMb:
a) 0)




e
T

-
2

'
T

IMopsinok BbINOJIHEHUS PadOTHI:

1) Haiigure obnacts onpenenenus GyHKINN.

Jis HaxoXIeHHWs MPOMEKYTKOB 3HAKOMOCTOSHCTBA HANAWTE TOYKU IIEPECEYEHHUS] C OChIO
abcuuce, pemuB ypaBHeHne y=0. HalinmeHHble KOpHH paccTaBbTe Ha ocu OX B MOPSJIKE BO3pACTaHUS U
HaWAUTE 3HAK PYHKIIMH HA KaXJI0M U3 MOJy4YEeHHBIX HHTEPBAJIOB. 3alHIIUTE Pe3yibTar.

2) Haiinure oGnactb onpenenenns GQyHKIuu. Y O0eaUTeCh, YTO OHa CUMMETPUYHA.

1.3amenute aprymeHT QyHKIUH X Ha "-x". IloxmcraBpTe O3TOT aprymMeHT B
(GYHKIIMOHAJIBHOE BBIpAXKEHHE.

2.Y1pocTuTe BhIpakeHuUe.

3.Takum 00pa3oMm, BBI TIOJTYUYWIHA OJHY M Ty K€ (DYHKIIHIO, 3alMCAHHYIO JIJIST apTyMEHTOB
"x"u"-x". ITocmoTpuTe Ha ABE ATH 3alIUCH.

Ecmn y(-x) = y(x), TO 3TO yeTHas QyHKIUS.

Ecmu y(-X) =- y(X), TO 9T0 HeueTHast GYHKIIKS.

Ecnu ke mpo QyHKIMIO HENb3s cKaszaTh, uTo Y(-X)=y(X) win y(-X)=-y(X), TO MO CBOWCTBY
YETHOCTH 3TO QPyHKIHS 00111ero BuAa. To ecTh, OHA HE SABISAETCS HU YETHOW, HU HEUETHOM.

4 .3anumure celaHHbIe BAMH BBIBOJIBI.

3) Haiinute obnacte ompeneneHuss QYHKIMU W HYTU (QYHKIMH, €CId OHU ecTh. Mccrmemyiite
(YHKIIIO HA MOHOTOHHOCTH Ha TIOJyYEHHBIX HHTEPBAJIAX.

Oynkius F(X) Ha3piBaeTcs Bo3pacTaroleit Ha oTpeske [a,b] , ecnu i mo0bIX IBYX TOYEK X1 U
X2 u3 [a,b] cmpasemnuBo HepaBeHcTBO F(X1)<F(X2) , KOorma Xi< Xj.

Oyukius F(X) HaspiBaeTcs yObIBaroleit Ha otpeske [a,0] , ecnu miist MFOOBIX IBYX TOYEK X1 U
X2 u3 [a,b] cnpaBemmuBo HepaBencTBo F(X1)>F(X2), korma xi< Xj .

Xon paboThrI:

x2-1

Uccnenosats Gpyukmuio f(x) = -
Pemenue
O6iacts onpeneneans pyukimu D (f) = (—o0; 0) U (0; +0).

a2 2 _ 2 _
f(—x)z(x) 1=x 1= x4 —1

=
f(=x) = —f(x) => bynkuus f(x) ABIIETCS HEYECTHOI.

—X —X X

®opma npeacTaBJIeHUs pe3yJbTaTa: BbIIIOJIHEHHOE 3a1aHHE.



Kpurepum ouenku:

Ounenka "OTJMYHO" CTAaBUTCS, €Clid paboTa BBIOJIHEHA B IMOJHOM 00BEME C COOJIIOICHUEM
HeoOXO0IUMOM MMOCIIEN0BATENBHOCTHA JENCTBUN.

Ounenka ''Xopomo" CTaBUTCS, €CIM BBINOJHEHBI  TpeOOBaHMSA K OLEHKE "OTIMYHO", HO
JONYIIEHBI 2-3 HeJ0YeTa.

Ounenka "y10BJIETBOPUTEIBHO' CTaBUTCS, €CIIM pabOTa BHIMIOJHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOJTHEHHON YaCcTH TaKOB, YTO MO3BOJISIET MTOJIYUYUTh IPABUIIbHBIE PE3YJIbTAThI U BHIBOJIBL.

OuneHka '""HeyJI0BJIEeTBOPHUTEIBLHO'" CTaBUTCS, €ClM paboTa BBIMOJHEHA HE TMOJTHOCTHIO WU
00BEM BBINIOJIHEHHOM YacTH pabOThl HE TIO3BOJISET ClIeaTh MPaBUIbHBIX BHIBO/IOB.

Tema 1.2 ®yHkuuu v rpagpukn

IIpakTuyeckoe 3ansaTue Ne7
«IlocTpoenne u ureHne rpapuKoB GyHKIHM)

Leap paldorTbl: MOBTOpPEHHWE H3YYEHHOI'O MaTepuasa; NPUMEHEHUE TEOPETHUECKUX 3HAaHUU K
PELICHUIO TPAKTUYECKHX 3a/1a4.

IIpakTuyeckas pabora popmupyer:

[1P64. ymenue omnepupoBaTh MOHATUSAMH: (YHKIHWS, HENpepbIBHAs (QYHKIUS, HPOM3BOIHAS,
nepBooOpasHasi, ONpeJesIeHHbI MHTErpajl; yMEHUE HaXOJUTh IMPOM3BOJHBIE AJIEMEHTAPHBIX (DYHKIIMMH,
UCIOJIb3YSl CIPAaBOYHbIE MAaT€pUAJIbl; UCCIEA0BATh B MPOCTEHIINX ciy4yasX (YHKIUU HA MOHOTOHHOCTb,
HaxoJuTh HauOOJbIIME W HAUMEHbLIME 3HaueHWs (QYHKUUH; CTPOUTh IpaUKd MHOTOUWIEHOB C
HCII0JIb30BaHUEM allllapaTa MaTeMaTU4YEeCKOro aHAIU3a; MPUMEHATh POU3BOJIHYIO IIPU PELICHUH 3a]a4
Ha JIBWKEHME; pellaTh [IPAKTUKO-OPUEHTUPOBAHHbIEC 33[jaul Ha HauOOJblIMEe U HAaUMEHbLINE 3HAYEHUS,
Ha HaXO0)KJIEHUE IyTH, CKOPOCTU U YCKOPEHHS;

[TP65. ymeHue omepupoBaTh MOHATHUSMHU: palMOHaNbHas (YHKIMS, MoKa3aTelabHas (QyHKIUS,
CTeneHHas QpyHKUMs, Jorapupmuueckast QyHKIMs, TPUTOHOMETpUYECKHE PYHKIIMU, 0OpaTHbIE (DYHKLINU;
YMEHHUE CTPOUTh I'padMKU M3YUYEHHBIX (DYHKIUH, UCIONb30BaTh rpaUKU NpU U3YYEHUHU INPOLECCOB U
3aBUCHMOCTEH, MpH pEIIeHUuU 3aJad U3 JAPYrux y4eOHbIX NPEeIMETOB U 3aJad U3 PeabHOM >KU3HU;
BbIpaXaTh (POPMYJIaMHU 3aBUCMOCTH MEX]y BETMUUHAMU;

[1Py8. ymeHue cBOOOAHO ONEpUPOBATH MOHATUAMM: Tpa@uk (GYHKIUH, oOpaTHas (QyHKIMS,
KOMMO3ULUS (PYHKIMH, TuHEeHHas (QyHKIUS, KBagpaTUuHas (DYHKIUS, CTereHHas (QYHKIMS C LENbIM
MOKa3zareiaeM, TPUTOHOMETpPUYECKHE  (QYHKIMHM, OOpaTHble  TPUTOHOMETpUYecKHe  (YHKIUH,
nokaszaTenbHass W Jorapugmuyeckas (QyHKIUM, YMEHHME CTPOMTh Ipadukud (YHKIHUHA, BBITOIHATH
npeoOpa3oBanusd TrpadukoB (YHKIUH; yMEHUE HCIONb30BaTh rpapuku QYHKUMHA 11 U3y4eHUus
MIPOIIECCOB M 3aBUCUMOCTEH MPH PELICHNH 3aJau U3 IPYTUX y4eOHBIX MPEIMETOB U U3 peallbHOW JKU3HU;
BbIpaXkaTh (pOpMyJIaMH 3aBUCUMOCTH MEX]y BEIMYMHAMH; YMEHHE CBOOOHO ONEpUPOBATH MOHATUSIMHU:
YEeTHOCTh (DYHKIMH, MEPHUOAMYHOCTh (DYHKIIMU, OTPAaHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTb (DYHKIIUH,
KCTpeMyM (yHKIMH, HauOojblllee M HauMeHbIIee 3HAueHHs (YHKIUU Ha IPOMEKYTKE, YMEHHE
MIPOBOJIUTH MCCIIEJOBaHNE (PYHKIMHU; YMEHHE UCIIOIb30BaTh CBOMCTBA U rpadpuky PyHKIMHA I pereHus
ypaBHEHUI, HEPABEHCTB U 3ajlay C mapaMeTpaMu; U300paxkaTb Ha KOOPJUHATHOM MJIOCKOCTU MHOXKECTBA
pelIeHnli ypaBHEHUI, HEPABEHCTB U UX CUCTEM.

[TPy18. ymeHue MoaenHpOBaTh pPEANTbHBIE CUTYyallUM Ha S3bIKE MATEMAaTHUKH; COCTABISATH
BBIPQXEHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI 10 YCJIOBHIO 33J1a4M, MCCIEA0BATh OCTPOEHHBIE
MOJIETI C KCIIOJIb30BAaHWEM ammapara ajreOpbl, HHTEPIPETUPOBATh MOJIYYEHHBIH pe3yJbTaT; CTPOUTH
MaTEMaTHYECKUE MOJEIN € MIOMOIIBIO T€OMETPUYECKUX MOHATUI U BEJUYMH, PEIIATh CBSI3aHHBIE C HUMU
MPaKTUYECKHE 3aJaud; COCTaBJISATh BEPOSITHOCTHYIO MOJIeIb W HMHTEPIPETUPOBATH MOJYyYEHHBIN
pe3ysbTaT; pemarb NPUKIAJHbIE 3aJaud CPEICTBAMH MAaTE€MaTH4YECKOro aHalu3a, B TOM YHCIIE
COLMAJIBHO-9KOHOMHUYECKOT0 U (PU3MUECKOro XapakTepa.



Boinosinenue padoTsl cnocodcTByeT GOpMUPOBAHUIO:
OK 01 BreiObupars cmocoObl pemeHus 3amad mpodecCHOHATBLHON JESITEIIBHOCTH MPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM;
OK 02 Hcnonbp3oBaTh COBpEMEHHBIE CpEACTBa IOWUCKA, aHAIW3a M HHTEpPHpeTaluud HUHGOpMaluu U
MH(OPMALMOHHbBIE TEXHOJIOTHH IS BBIIOJIHEHUS 3a/1a4 TPO(PECCUOHATIBLHOM 1A TEbHOCTH;
OK 03. [InanupoBaTh M peanu30BbIBATH COOCTBEHHOE MPOPECCHOHATBHOE U JIMYHOCTHOE Pa3BHUTHE,
NPEINPUHIMATENBCKYIO JeSITeIbHOCTh B IPOPECCHOHATBHOM cdepe, NCIOIb30BaTh 3HAHUS 110 TPABOBOM
1 (PMHAHCOBOM I'PAMOTHOCTH B PA3IMUHBIX KU3HEHHBIX CUTYaIIUSIX
OK 04 DddexTrBHO B3aUMOJICHCTBOBATh U pabOTaTh B KOJJICKTHBE U KOMaH/IE.
[IK 2.2 Pa3pabaThiBaTh TEXHOJOTHYECKYIO JTOKYMEHTALMIO AJISi MPOBEACHUS PadOT MO TEXHUYECKOMY
00CITy>KUBAaHHIO TIPOMBIIIUIEHHOTO (TEXHOJIOTUYECKOT0) 000py10BaHHUS.

3ananue
1. Cuia TOKa B IPOBOJHUKE B 3aBUCUMOCTH OT BPEMEHU MEHSETCS 110 3aKOHY:
I(t) =t -8t +17.
[Toctpoiite rpaduk u3MEHEHHMs CHIIBI TOKa. B kakoii MOMEHT BpeMeHM cuja TOoKa Obuia
MUHUMabHON? B Kakoif IpoMeXyTOK BpEMEHHU CUJIa TOKa Bo3pacrana?
2. IlpumeHsist reoMeTpUUecKUe MpeoOdpa3oBaHmsl, HOCTPOTe rpapuku GyHKIMIMA:
a) y=(x—-5)72+1;
6) y=I0(x+1°+1;
1
B) y=-——+3
Noy=—

|x|+2

ITopsinok BbINOJIHEHHS PadOTHI

Jns  moctpoeHuss TpauKOB  BOCHOJIB3YHTECh  T€OMETPUUYECKMMHM  IPeoOpa3oBaHUSAMMU:
CUMMETPUYHOE OTOOpakeHHe TIpaUKOB OTHOCHUTEIBHO OCEW KOOpAMHAT, MapajuleNbHBI IEpPEeHOC
rpaduKoB, CXKaTUE U PACTSHKEHUE.

Xoa padoThi:

[octpouts rpapuk pynxiuu y = (x + 3)2 + 4.

3a ocHOBY BO3bMEM rpaduk y = x? (puc. 1).

3arem ctpoum rpaduk y = (x + 3)? myrém napannensHoro nepenoca rpaduka ieso(puc.2).

Crpoum rpaduk y = (x + 3)? + 4 napamnenbHbIM IEpeHOCOM rpaduka BBepX (puc.3).
i | |

Puc. 1 Puc. 2 Puc. 3
dopma npeacTaBIeHUsI Pe3yJbTaTa: BEITOJHCHHOE 3aJaHHeE.

Kpurepun ouenku:

Ounenka "oTau4HO'" cTaBUTCS, ecau paboTa BHINIONHEHA B MOJHOM 00BEME ¢ COONIOEHUEM
He00XO0INMOM IMOCIIEN0BATENLHOCTHA JENCTBUN.

Ouenka '"'Xxopouo' cTaBUTCS, €CITU BBIIOIHEHbI TPEOOBAHUS K OLIEHKE "OTIUYHO", HO IOMYIIEHbI
2-3 Heyovera.

Ounenka "y10BJIETBOPUTEIBHO' CTaBUTCS, €CIM paboTa BHIMOIHEHA HE MOJHOCTHIO, HO 00BEM
BBIITOJIHEHHOW YaCTH TaKOB, YTO MO3BOJISET MOJYYUTh IPABUIIbHBIE PE3YJIbTATHI U BBIBOIBI.

OuneHka '""HeyJI0BJEeTBOPUTEIbHO'" CTAaBUTCS, €cld paboOTa BBIMIOJHEHA HE TMOJIHOCTHIO WU



00BEM BBITTOJIHEHHON YacTH pabOThI HE MO3BOJISET CAENIATh MPaBUIIbHBIX BHIBOJIOB.
Tema 1.3 KopHu, creneHu u jorapugmsi

IpakTuyeckoe 3anaTHe Ne§
«Pemenne MppanMoOHAJbLHBIX YPABHEHUI»

Heab padorbi: O600MNTE, 3aKPENUTh U CHCTEMAaTU3UPOBATh 3HAHUS YUYAIIMXCSA IPU PELICHUN
Pa3IMYHbIX BUJOB UPPALMOHAIBHBIX YPAaBHEHUM.

IIpakTuyeckas pabora popmupyer:

[1P62. ymeHue onepupoBaTh NOHATUAMHU: CTEIIEHb YHCIIA, JOrapudM Yuclia; yMEHHE BBINOIHSTD
BBIYHCIICHHUE 3HAYCHHUI U IPe0Opa30BaHUs BRIPAKEHUN CO CTETICHSIMH U JIorapudMaMu, Ipeodpa3oBaHUs
JIpOOHO-PaLlMOHANIBHBIX BBIPAXKECHHUI;

[1PG3. ymeHue omepupoBaTh MOHSATUSMH: pallMOHAIBHBIC, UPpPALMOHAIBHBIC, IMOKa3aTEIbHbBIC,
CTEMEeHHbIE, TorapuMuuecKue, TPUrOHOMETPUYECKUE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[1Py6. ymenue cBOOOIHO OMEPUPOBATH MOHATUSIMH: CTENEHb C IEJBIM IOKa3aTejeM, KOpPEHb
HaTypaJlbHOM CTENEHH, CTENEHb C PAMOHAIBHBIM II0KA3aTENIEeM, CTENEeHb C JEHCTBUTEIbHBIM
(BemiecTBEHHBIM) MOKa3aTeseM, JIorapudm 4uciia, CHHYC, KOCUHYC U TAHT'€HC MPOU3BOJILHOTO YHCIIA;

[IPy7. yMmeHue omnepupoBaTh TMOHATUSMHU: TOXKAECTBO, TOXKISCTBEHHOE MpeoOpa3oBaHue,
ypaBHEHHUE, HEPABEHCTBO, CUCTEMa YPAaBHEHHI M HEPABEHCTB, PABHOCWJIBHOCTh YpaBHEHUH, HEPABEHCTB
U CHUCTEM, palMOHANbHBIC, HWpPpAlMOHANBHBIC, I[IOKa3aTeJbHbIC, CTEMEeHHbIE, JIoTapudMUUYECKue,
TPUTOHOMETPUYECKHE YPABHEHHS, HEPABEHCTBA U CUCTEMBI; YMEHHE peliaTh YpaBHEHUS, HEPaBEHCTBA U
CUCTEMBI C TOMOILBIO PA3JIUYHBIX IPUEMOB; PEIIATh YPABHEHUSI, HEPABEHCTBA U CUCTEMBI C IIAPAMETPOM;
MIPUMEHATHh ypaBHEHMsI, HEPABEHCTBA, UX CHUCTEMBI [UJISl PEIICHUS MAaTEeMaTHYECKUX 3a/ady U 3a7ad U3
pa3IMyYHbIX 00JacTel HAyKH U peallbHOM JKU3HH.

BeinosiHenue padoTsl cnoco0cTByeT (POPMUPOBAHUIO:
OK 01 BeiObupaTth crnocoObl pemieHus 3ajaad NpopecCHOHAIbHON JeATEIbHOCTH MNPHUMEHUTENIBHO K
Pa3IMYHbIM KOHTEKCTaM;
OK 02 Hcnonbp3oBaTh COBpEMEHHBIE CpEJCTBA IMOMCKA, aHaAlW3a M HMHTEpHpeTauuud UHGOpMaluu u
MH(OPMAaLMOHHbIE TEXHOJIOTHH JUIs BBIMOJIHEHU 3a/1a4 PO eCCHOHATIBHOMN J1eTebHOCTH;
OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMaH/IE.

3aganue
Pemmte ypaBHEeHUS:
1) VYx—1=4
2) V3x+7+4=0;
3) 7T-Vx¥2=4;

4) V16x2 + 16x + 29 = 5;

3, X+2
5) 5x422 -1

6) V2x—4—Vx+5=1;

7) V5+Vx+3=3;

8) V2x+1++x—3=2Vx.

IHopsaok BbINOJIHEHUS PA0OTHI

1) [Ipn BO3BeneHUU YypaBHEHHSI B YETHYIO CTENEHb MOJIy4aeTCsl ypaBHEHHE, SBISIOIICECs
CIIECTBUEM MCXOAHOTO. [103TOMY BO3MOXHO NOSIBIEHHE IOCTOPOHHUX DPELIEHUI ypaBHEHUS, HO HE
BO3MOXXHA moTepsi KopHei. [IpuunHa mproOpeTreHuss KOpHEM COCTOMT B TOM, YTO NPU BO3BEJICHUH B



YEeTHYIO CTENCHb YUCEJI, PaBHBIX 10 aOCOMIOTHON BEIWYHMHE, HO PasHbIX M0 3HAKY, MOJY4YaeTcss OJUH U
TOT € pe3ynbTar.

Tak Kak MOTYT MOSIBUTHCSI TIOCTOPOHHUE KOPHH, TO HEOOXOAWMO JIeNaTh MPOBEPKY, MOJCTABIIASA
HallleHHble 3HAYEHUS HEU3BECTHOH TOJBKO B IE€PBOHAYAIbHOE YpaBHEHHE, a HE B KaKue-TO
IIPOMEXKYTOUHBIE.

2) [Ipu pemieHMH MppanMoOHAIBHBIX YPaBHEHHH IOJIE3HO IMepe]l BO3BEAECHUEM 00enx uyacTel
YpaBHEHHUS B HEKOTOPYIO CTENEHb "yeAUHUTD paauKan’.

Xox paboThi:

Pemute ypaBHeHHE V5x — 8 = 4.
Uto0B! N30aBUTKCS OT KOPHSI, BO3BEIEM 00€ YacTH ypaBHEHUS B KBaJIpar:
(V5x—8)" = 42
5x —8 =16
5x =16+ 8
S5x = 24
24

X=?

x = 4,8.
d)opMa npeacraBjJdCeHus pedyjabTaTa: BbIIIOJTHCHHLIC 3aJaHUA.

Kpurepum ouenku:

Ounenka "oTJIM4YHO'" CTaBUTCS, eciii paboTa BHINIOJHEHA B MOJHOM 00BEME € COOMIOIEHUEM
HE0OXO0IMMOM MOCIIeI0BATEIHLHOCTHU JACHCTBUM.

Ounenka ''Xopomio' CTaBUTCSA, €CIM BBIIOJHEHBI  TPeOOBaHUS K OLEHKE "OTIM4YHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "y10B/1eTBOPUTENbHO'" CTaBUTCS, €Cii paboTa BBIMOJHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOTHEHHON YaCTH TaKOB, YTO MO3BOJISIET MOJIYUUTh IPABHIBHBIE PE3YIbTAThI U BHIBOIBL.

Ouenka ''HeyJ10BJIEeTBOPUTENbHO' CTaBUTCS, €cilii paboTa BBHIMOJHEHA HE TOJHOCTHIO WITH
00BEM BBITTOJIHEHHOM YacTH paboThl HE TIO3BOJISET ClIENaTh MPABUIBHBIX BHIBOJIOB.

Tema 1.3 KopHu, crenenu u jorapugmsi

IIpakTnueckoe 3ansaTne Ne9
«IIpeodpa3oBanus BbIpaKeHHH, COIEPKALIUX CTeNEeHU U PATUKAIbD

Heasb padorbr: OGOOIMINTE, 3aKPENUTh U CUCTEMATH3MPOBATh 3HAHUS YUYAIIUXCS NMPU  PELICHUU
3aJJaHUi 10 TpPeoOpa3oBaHUIO BBIPAKEHUHM, COJEpXKAIUX CTENEHH M paaukansl. PaccMoTpers HxX
MIPUMEHEHHE B IPUKIATIHBIX hopMyax

IIpakTuyeckas pabora popmupyer:

[1P62. ymeHue onepupoBaTh NOHIATUAMHU: CTEIIEHb YHCIA, JOrapudM YuClia; YMEHHE BBINOIHSTD
BBIUUCIICHHE 3HAUCHUI 1 MpeoOpazoBaHMsl BBIPAKEHHUI CO CTENIEHSAMH U Jorapudmamu, npeoOpa3oBaHus
JTPOOHO-palMOHATBFHBIX BEIPAKECHUI,

[TPy6. ymenue cBOOOJHO OINEpPUPOBATH MOHATHUSMU: CTENEHb C LENbIM IOKa3aTeleM, KOpPEHb
HaTypaJIbHOM CTCNEHH, CTENEHb C PAlUOHAIBHBIM II0Ka3aTeleM, CTENeHb C JCHCTBUTEIbHBIM

(BellecTBEHHBIM) ITOKa3aTeNeM, JJorapudm 4ucia, CHHYC, KOCUHYC U TaHT'€HC MTPOU3BOJIBLHOTO YUCIIA.



[TPy18. ymeHue MoAenupoBaThb peajbHbIE CHUTyallUd Ha $3bIKE MAaTEMAaTUKH; COCTABIIATH
BBIPAKCHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI 10 YCJIOBHIO 33J1a4M, MCCIEAO0BATh IIOCTPOCHHBIE
MOJICJIM C KCIOJB30BAaHMEM ammapaTa aareOpbl, HHTEPIPETUPOBATh MOMYUYCHHBIH pe3yJbTaT; CTPOUTH
MaTEMaTHYECKHE MOJEIIU € IIOMOIIBIO T€OMETPUYECKUX IOHATUN U BEJIUYMH, PEIIATh CBSA3aHHbIC C HUMU
IIPAKTUYECKHE 3aJauyd; COCTaBJISATb BEPOSITHOCTHYIO MOJEAb W HMHTEPIPETUPOBATH IOJYyYEHHBIN
pe3yJsbTaT; pelarb IPUKIAJHBIE 3aJa4d CPEICTBAMU MAaTEMaTH4YEeCKOrO0 aHalu3a, B TOM YHCIE
COIMANIEHO-9KOHOMHYECKOTO U (PH3MUECKOTO XapaKTepa.

BrinosiHeHue padoThl cioco0cTBYET (POPMUPOBAHUIO:
OK 01 Beibuparh cmocoObl pemieHust 3aaad MNpo(hecCHOHAIBHONW JAEATEIbHOCTH NPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM;
OK 04 DddexTrBHO B3aUMOICHCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMAH/IE;
I1IK 2.2 Pa3paGarbIBaTh TEXHOJOTUYECKYIO JOKYMEHTAIMIO ISl MPOBEACHHUS pabOT MO TEXHUYECKOMY

00CITYKMBaHUIO TIPOMBIIIUICHHOTO (TEXHOJIOTHIECKOT0) 000pyI0BaHUSI.
3ananue

1. Brruuciwure:
a) V24-9; 6) V48-27;
B) V54 -24; r) V75 -45;

1) V160 - 625; ¢) V48-162;
2. llpencraBbTe BBIPAJCHHEC B BHJIC CTENEHW W HAWIUTE €ro 3HAYCHHWE IPH JaHHOM 3HAYCHUU
MepEMEHHOM:
aS-a8 p~° _ 1,
a) —;—npua= 6; 0) o255 PP =7;
b~° 1, -3y2. 1 _
B) O Hpr_E' r) (t7) = npu t = 0,1.

3. V3BeCTHO, YTO JMAMETP CTEPXKHA-TIOABECKM W3 apmarypuod cranm d, =3cm. Onpenenure

2
TpeOyeMyIo IUIOIAAb CEYEHUs CTEPKHA Ay (CM”), €CIHM AUaMETp 3a1aeTcs no popmyiie

d,, =,/—— . 3HaueHue 7 BO3BMHUTE paBHOE 3.
T
4. Ilepuon monypacnana Beuiecta paBeH 140 cyrok. Ckonbko BemiecTBa octaHercs uepes 10 jer, eciau
€ro HavyaJibHas Macca paBHa 8r?
5. KOoIM4eCTBO TEMIOTHI, BBIIEIIEMOE MPOBOJHUKOM C TOKOM, BbUMCHseTcs 1o Gopmyne: Q = I% - Rt.
Haiigure cuny Toka (B Ammepax), ecnmu Q = 720 [Ixx, R=90m, t =5c.

IHopsiiok BhINOJIHEHHS PA0OTHI

BriHecuTe 3Hak MUHYC U3 IpoU3BEACHUA. Bocnonp3yiiTech CBONCTBOM CTENEHHU C OTPULIATEIbHBIM
MoKasareieM. YTHoTpeOuTe CBOMCTBO BOCIPOU3BEACHMSI BO BTOPYIO cTemeHb. J[1s oKoHYaTenabHOro
YIPOUIEHUsI 3TOr0 MNpHUMEpa BOCHOJIB3YHTECh MPaBHJIOM YMHOXEHHUs ApoOeil. B mocrneanem mare
BOCIIOJIb3YHTECH JIEJIEHUEM CTENEeHEN ¢ OJIMHAKOBBIM ITOKa3aTesIeM.

B sTOM ciydae HamO0 NMPUMEHHT CBOWCTBO CTENEHEW C OTpHUIATeNbHBIM MoKaszarenaeM. UToOb
pasrpy3uTh MOJIYYCHHYIO Apo0b, HaJ0 peodpa3oBath 3Ty ApoOs B AeneHue. [IpuBectu 1podk k o0memy
3HaMEHATeNI0 U MPOU3BECTH CIOXKEHHE JpoOei ¢ oOuuM 3HameHareneM. [locneaHuM marom caenarb
COKpalIeHHE.

Onpenenure MOpANOK JeHcTBHA. BblpaxeHue B MepBOoH CKOOKe MNpUBEAUTE K o0OLIeMy
3HaMEHATeNl0, B YHUCIMTENE CcJelaiiTe TpyNNUpPOBKY M BBIHECUTE OOLIMM MHOXXUTENIb 3a CKOOKY.
BeimonnuTe neneHue, cokparute Ha oOmuil MHOXKUTeNb. [locnennee aelicTBue — crioxkeHue Apodei ¢
OJIMHAKOBBIMM 3HaMeHaTelsIMU. [IpuBeanuTe 1momoOHbIE cllaraeMsle.



Xoxa padoTsbl

1) Yupoctuts Beipaxkenue: ((°)°(x*))y°  xy’z’
x2y3 X10y10217

Brauane Haao IMPOBECTHU PACKPBITUEC CKO6OK, AJI1 3TOTO BOCIIOJIB3YyEMCH CBOMCTBOM CTCIICHEIA.
(-3)6) .(42)  6-3
X X _ _ _ -12_3 -3 -5,-10_
_ _ Yy —x710y5102717:X y-xy~z 0=
x

Bocnosb3zyeMcsi CBOMCTBOM CTEIEHEN C OTPULIATEIbHBIM ITOKA3aTENEM.
=Y : _ 1 .
le x3y5210
Otser: »° 1
x12 x3y5210
2) YHpocTuTh BEIpaXKEHHE

1l 1
X\/;+x+\/;.x2—\/;

Pemenue. Beenem o603Hauenne a=+x , Tormax=(x)>=a’, xJx=dla=da® -

dopMyIa U3 YCI0BHS 3aa4H MOCIIE 3aMEHbI OyIeT BBIITISIETh TaK: atl .1 |
3 2 T4
a +a +a a —a

3ameTuMm, 4To a4-a=a(a3-13)=a(a- 1 )(a2+a+ 1).

Torna a+l 1 a+1 ala-1)(a® +a+1)

8 a3+a2+a'a4—a:a(a2+a+1)v 1 =(a+ha-D=a’-1
BepHeMcs K 3ameHe:  a’-1=x-1.
OrtBer: x-1.

®opma npeacTaBiaeHust pe3yJabTaTa: BHIIOJHEHHOE 3aJaHHe

Kputepun ounenku:

Ounenka "oTaM4YHO'" CTaBUTCA, €ClIM padoTa BHIMOIHEHA B MOJHOM 00BEME C COOIIOJCHHEM
HEOOXOMMOM TOCIeI0BATETLHOCTH JIEUCTBHUI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alMCH U BBIUUCIICHUS.

Ounenka ''Xopomo' CTaBUTCS, €CIU BBINOJIHEHBl  TpeOOBAaHMS K OLEHKE "OTIMYHO", HO
JOIYILEHBI 2-3 HEAOYETA.

Ouenka "y10B/1eTBOPUTENBbHO' CTaBUTCS, €Ciii pabOTa BBINOJIHEHA HE MOJHOCTHIO, HO 00BEM
BBIIIOJIHEHHOW YacTH TaKOB, YTO IO3BOJISAET MOJYYUTh NPAaBUIIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJ€
MPOBEACHUS PAaOOTHI OBUIA JOMYIIEHBI OITHOKH.

Ounenka ''Heyl0BJIETBOPHUTEJIBLHO'" CTaBUTCS, eciaM paboTa BHIMOJIHEHA HE MOJIHOCTHIO WM
00BEM BBITIOTHEHHOM YacTH pabOTHI HE TTO3BOJISET CAENATh MPABHIBHBIX BHIBOJIOB.

Tema 1.3 KopHu, creneHu u Jiorapu(pmbl

IIpakTuyeckoe 3ansiTue NelQ
«PewreHne MoKa3aTeJIbHbIX YPAaBHEHHID)

Heap paGorbi: 0000IIMTH, 3aKpeNUTh M CHUCTEMATU3UPOBATh 3HAHMS y4allUXCS [0 METoJaM
pellIeHns MoKa3aTelbHbIX YpaBHEHUNH. PaccMOTpeTh mpuMeHeHNe MoKa3aTeabHbIX (PYHKIIMMA

IIpakTuyeckasi padora ¢gopmupyer:



[1P62. ymeHue onepupoBaTh MOHATUSAMH: CTENEHb YKCIa, JOrapu(M YUCIa; YMEHHUE BBIIOIHSITD
BBIUMCIICHUE 3HAUYEHUI 1 IpeoOpa30BaHus BbIPaKEHUI CO CTENEHsAMH U jJorapudmamu, npeoOpa3oBaHus
IpOOHO-PAMOHAIBHBIX BBIPAKCHHIA,

[TP63. ymeHue omnepupoBaTh MOHATUSAMH: DPALMOHAIbHbIE, WPPALMOHAIbHBIE, MOKa3aTeIbHbIE,
CTETIeHHbIE, JTOTapU(PMHUECKUE, TPUTOHOMETPUUYECKHIE YPAaBHEHNS U HEPABEHCTBA, UX CHCTEMBI;

[TPy6. ymeHue cBOOOJHO ONEPUPOBATH MOHATHSAMHU: CTENEHb C LENbIM I10Ka3aTelleM, KOPEHb
HAaTypaJlbHOM CTEIIEHH, CTENEeHb C PAlMOHAIBHBIM II0KA3aTEIEM, CTENEHb C JEHCTBUTEIbHBIM
(BelecTBEHHBIM) ITOKa3aTeeM, Jorapu@M 4uciia, CHHYC, KOCUHYC M TAHT'€HC POU3BOJIBHOTO YU CIIA;

[1Py7. ymeHue omnepupoBaTh MOHATUSAMH: TOXKIECTBO, TOXICCTBEHHOE MpeoOpa3oBaHue,
YPaBHEHHE, HEPABEHCTBO, CUCTEMa YPaBHEHUN M HEPABEHCTB, PABHOCWIBHOCTh YPABHEHHUM, HEPABCHCTB
U CHCTEM, palHOHaJbHbIC, WPPANUOHAIBHBIEC, IIOKAa3aTelbHbIC, CTENEHHbIE, JorapupMUIECcKue,
TPUTOHOMETPUUYECKHE YPABHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHUE pelIaTh YPaBHEHUsS, HEPABEHCTBA U
CUCTEMBI C IIOMOILBIO PA3JIMYHBIX IIPUEMOB; PEIIATh YPABHEHUsI, HEPABEHCTBA U CUCTEMBI C I1ApAMETPOM;
IIPUMEHATh YPAaBHEHMS, HEPABEHCTBA, UX CHCTEMBI JJI PEIICHUS MATEMaTHYECKUX 3ajad M 3a4ad U3
pa3aMyYHbIX 00JacTel HayKU U peallbHOM JKU3HU.

[TPyl8. ymeHue MoOxenupoBaThb peajbHbIE CHUTyallud Ha $3bIKE MAaTEMAaTHUKH; COCTABIIATH
BBIPQ)KCHMS], YPABHEHUS, HEPABEHCTBA M UX CHCTEMBI 10 YCIOBHUIO 33/1a4d, HCCIENOBATh IIOCTPOCHHBIE
MOJICJI C HCIOJb30BaHUEM ammapaTa aareOpbl, MHTEPIPETUPOBATh IMOJYUYEHHBIH pe3ysbTaT; CTPOUTh
MaTE€MaTHYECKUE MOJEIIN C IOMOIIBIO TEOMETPUYECKUX ITOHATUNA U BEJIMYMH, PEIIATh CBA3aHHbIE C HUMU
IIPAKTUYECKHE 3aJaud; COCTaBJIATb BEPOSITHOCTHYIO MOJEIb W HHTEPIPETUPOBATH IOJYyYEHHBIN
pe3yibTaT; pelarbh IPUKIAIHBIE 3aJadd CPEeACTBAMM MAaTEeMaTH4YECKOTO aHalu3a, B TOM YHUCIE
COLMAJIbHO-9KOHOMHUYECKOTO U (PU3UUECKOro XapakTepa.

Beinosinenue padorsl cnocodcTByeT GOpMUPOBAHUIO:
OK 01 Beibuparp cmocoObl pemieHust 3aaad Mpo(hecCHOHAIBHOW JAEATEIBHOCTH NPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM;
OK 02 Hcnonbp3oBaTh COBpPEMEHHBIE CpEACTBAa IOWCKA, aHAIW3a W HHTEpIpeTaluu HHPOpMalUu U
MH(OPMAaIMOHHbIE TEXHOJIOTHH JUIs BBIMOIHEHU 3a/1a4 PO ECCHOHATBLHOM 1eATeIbHOCTH;
OK 04 D¢ddexTuBHO B3auMOIEHCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMaH/E.
[IK 2.2 Pa3paOaTbiBaTh TEXHOJOTHYECKYIO JOKYMEHTALMIO JAJSl NMPOBEACHHUS PadOT MO TEXHUYECKOMY

00CITy’KMBaHUIO IPOMBIIIIEHHOTO (TEXHOJIOTUYECKOT0) 000py10BaHUSI.

3ananue
1. PemmuTh ypaBHEHHS:
1 x X —
a) (3) =1 6) 0,5% = 0,125;
16 343
1) 10% = 4/1000; e) 0,3% = 4/0,0081;
x_ L. 1" _ .
®) 5% = z—; 3) (g) = 25V/5;
n) 2%+ = 4. K) 0,4475% = 0,16v0,4;
2—Xx
n) 531 =02 w (3)  =8VZ;
2x+3 4x—-7
—1-x _ (1 . 1 _ £x-3.
W 37 =(5) o (3) =67
1 3x+7
. ma(;) -7
n) 3* —3*° = -78; 1\3%+8
) =49

¢) 5%-1_52x-3 _ 438, 1) (%)qu n G)Sx _

O |



h
2. JlaBieHue BO31yXa U3MEHSCTCS B 3aBUCHMOCTH OT BBICOTHI 110 3akOoHY p(h) = 24. Ha xakoii BeICOTE

JlaBJIcHUE Bo3ayxa paBHo 12811a?

3. Cuma TpeHHs >KEJIe3HOT0 Tpoca, HAMOTAaHHOTO Ha JKeNe3Hbld OapabaH, JaeT BO3MOXHOCTb
YpPaBHOBECHTb MeHbIIeH cwioii F, Bombiyto cuny F, koTopyro Beraumcistor no gopmyne F =F,-3",

rae N - 4ucio BUTKOB Tpoca Ha Oapabane. TpeOyeTcs ycTaHOBUTH CKOJBKO pa3 TPOC HAMOTaH Ha
6apaban, eciu cuinoii 8 H ynepxuBaercs rpys 24 H.

HOpﬂ)IOK BbIIIOJTHCHHU A paﬁoTbI:

OGe 4acTH ypaBHEHHS NMPHBOAMM K OJHOMY OCHOBaHmio: a'® =a®®

» TAC (a>0,a#1)3aTeM
ucrnons3yeM cuenyroee cBoiictBo: ( a'® =a®") o (f(x) = d(x).

Xox pa6oTsl

Pemmre ypaBHeHHe: 91x2-05. [51-0,001

Pemenmne: [IpeoOpa3yem ypaBHeHHE K BUAY: '™ =a®® .
022-05.0105 _013 5,01 ~05+05 _013 5,007 — 013

3aTeM pelaeM ypaBHEHHE: 2 =3=x, =—[3 ,x, = 3.

®opma npeacTaBaeHUus pe3yJabTaTa: BHIIOJHEHHOE 3aJaHHe

Kputepun ouenku:

Ouenka "OTJIHYHO" CTaBUTCSH, €CIM padOTa BBHINOJHEHA B IOJHOM 00BEME C COOJIOICHUEM
HEO0OXOIUMOM TIOCIICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIITOJIHEHBI BCE
3aIllMCH U BEIYUCICHHA.

Ouenka '"xopomo'" CcTaBUTCA, €CIM BBINOJHEHBI  TpeOOBaHUA K OICHKE "OTIWYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CU paboTa BBHIMOIHEHA HE MOJTHOCTHIO, HO 00BEM
BBIIIOJIHEHHOW YacTH TaKOB, YTO I03BOJISIET MOJYYUTh NPaBUIIbHBIE PE3YyNbTaThl U BBIBOJBI; B XOJ€
MIPOBEEHUS pabOThI ObUIN AOMYILEHBI OIINOKH.

Ounenka '"HeyI0BJIEeTBOPUTEIBLHO'" CTAaBUTCS, €cld paboTa BBIMOIHEHA HE TMOJIHOCTHIO WU
00BEM BBITIOJIHEHHOM YacTH paOOThI HE TTO3BOJISIET CAENATh MPABUIIBHBIX

Tema 1.3 KopHu, cTeneHu u Jorapugpmsol
IIpakTnyeckas padora Nell

«PemeHne nmoka3aTebHbIX HEPaBCHCTB»

He.]'Ib: Hay‘{I/ITBCH pelaTh MOKa3aTCJIbHBIC HCPABCHCTBA

IpakTuyeckasi padora popmupyer:
[IP62 yMmeHue omepupoBaTh MOHATUSAMU: CTENEHb YHCIA, JIOTapu(pM 4YKCIa; YMEHHE BBITOJHATD
BBIUHCJICHHE 3HAUCHUH U MpeoOpa3oBaHus BBIPAXKEHUN CO CTENEHSIMU U Jorapudmamu,
npeoOpa3oBaHus IPOOHO-PAITIOHAIBHBIX BBIPAKEHUH;
ITPG3 ymeHue onepupoBaTh MOHITUSIMHU: pallMOHATIbLHBIC, UPPAIIMOHATILHBIC, TTOKA3aTEIbHbIE, CTETIEHHBIE,
J'IOFapI/I(i)MI/ILIeCKI/Ie, TPUTOHOMCTPHUYCCKNEC YPAaBHCHUA U HEPABCHCTBA, UX CUCTEMBEI,
[IPy6. ymeHue cBOOOJHO ONEPUPOBATH MOHATUSIMH: CTEHEHb C IEeNbIM [OKa3aTeleM, KOpPEHb
HaTypaJIbHOM CTENeHM, CTENeHb C palUOHAIBHBIM IIOKa3aTejeM, CTeNeHb C JAeHCTBUTEIbHBIM
(BelecTBEeHHBIM) MOKa3aTeNeM, JorapudM Juciia, CHHYC, KOCUHYC ¥ TAHT'€HC IPOU3BOJIBHOTO YUCIIA;



[1Py7. ymeHue omnepupoBaTh MOHSATHIMU: TOXKIECTBO, TOXKIECTBEHHOE IpeoOpa3zoBaHUE, ypaBHEHUE,
HEPABEHCTBO, CUCTEMa YPaBHCHHWM M HEPABEHCTB, PAaBHOCWIBHOCTh YPAaBHEHUMN, HEPABEHCTB U CUCTEM,
paluuOHaAIbHbIE, HMpPaLMOHAJIBHEIE, II0Ka3aTeJIbHbIE, CTEIICHHBIE, JorapupMHUECKHE,
TPUTOHOMETPUUYECKHE YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI; YMEHHUE pellaTh ypPaBHEHUS, HEPABEHCTBA U
CUCTEMBI C IOMOILBIO PA3JIUYHBIX IIPUEMOB; PEIIATh YPABHEHUI, HEPABEHCTBA U CUCTEMBI C I1APAMETPOM;
IIPUMEHATh YPaBHEHMS, HEPABEHCTBA, UX CHCTEMBI JJI PEIICHHUS MATEMaTU4eCKUX 3aJad W 3a1ad u3
pa3nuyHbIX 001acTel HAYKH U peaIbHOM KU3HH,

Brinosnenue padorsl cnoco6cTBYeT GOPMUPOBAHUIO:
OK 01 BreiOupare crmocoObl pemeHus 3amad npodecCHOHATbHON JESITEIBHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM ;
OK 02 Hcnonbp3oBaTh COBpEMEHHBIE CpEACTBa IOWCKA, aHAIW3a W HHTEpIpeTanuu HHPOpMAIUU U
nH(OPMAIIMOHHBIC TEXHOJIOTUH JJIsI BEITIOTHEHUS 33124 MPOPECCHOHATBHON ACSITETLHOCTH;
OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U PabOTaTh B KOJUICKTUBE U KOMaH/IC.

MarepuanbHoe o0ecniedenue: VHauBUIyalbHbIE 33aHUs, CIIPABOYHBIE MaTEpPHaJIbl, KOHCIIEKTHI
JIEKLIUN.

3ananmue:

1.PemuTe nmpocTeiime mokasareabHble HEPABEHCTBA:
X

) (3) <216 227°>% 32

2

2. Pemmmre nokasarebHBIE HCPABCHCTBA:

1) 5¥*~2x-1 < 75;
2) 3**2 +3¥°1 <28
IMopsinok BbINoOJIHEHUs padOTHI:
1. 3anumwre nmokazaTelbHOE ypaBHEHUE.
2. OO0e yacTu HEpaBEHCTBA PUBEIANTE K OJHOMY OCHOBAHHIO:
af® > get)
3. [Ilpwm pemennn noka3aTeiabHBIX HEPABEHCTB HEOOXOIUMO YUECTh CBOMCTBO MOHOTOHHOCTH
dyrkman, T.e. mpr a > 1 a’® > a?® < f(x) > o (x)
mpu 0<a <1 a’™ >a?® < f(x) <o) .

4. Pemmure nomy4yuBlieecs anreOpanueckoe HepaBEHCTBO.
3anmuInTe OTBET.

o1

Xon paﬁoTbIZ 3amucarb 3alaHuC B TCTpaJlb U pCUINTD.

1. (%)x <216

Pemtenue:

X -3
) <@ 0 >
x> -3 -3

Otser: x € (—3; +0)

2. 5¥*-2x-1 < 25
Pemrenue:

5x2—2x—1 < 52



X2 -2x—-1<?2
x2-2x-3<0

x2—2x—-3=0 + — +
xlz—l’ x2=3 U O o
-1 3

Otser: x € (—1;3)
3.3%+2 4 3*-1 < 28
Peurenne: 3% - 32 + 3% -§< 28

3*¥=y;
9y +1y < 28;
91y < 28;

y<28:95 y<3.

BepHuemcs k crapoii nepemenHoi: 3% < 3\

x <1 1
dopma npeacTaBiIeHus pe3yJIbTaTa: BHIIIOJHCHHOE 33 [aHNe

v

Kpurepun oneHku:

Ouenka "oTJM4YHO'" BBICTABISETCA, €CIIM PabOTa BHITIOJHEHA B TTOJTHOM 00BEME C COOI0IEHHEM
HEe0OXOIMMOM TOCTEOBATENbHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCe
3aIIMCU U BEIYHCIICHHA.

Ounenka ''Xxopomo" BBICTaBISIETCSA, €CIHU BBIMOIHEHB TpeOOBaHUS K OICHKE "OTIWYHO", HO
JOTYIIEHBI 2-3 HeloYeTa.

Ounenka '"yI0BJIeTBOPUTENbHO' BBICTABIAETCSA, €CIM paboTa BBHINOIHEHA HE TOJHOCTHIO, HO
00BEM BBITIOJTHEHHOM YaCTH TAKOB, YTO MO3BOJISIET TIOJMYUUTh MPABHIIbHBIE PE3YJIBTATHI U BHIBOJBI; B XOJIE
MPOBeICHUS pabOThHI ObLUTH AOMYIIEHBI OIIUOKH.

Ouenka '""Hey10BJIeTBOPUTENbHO' BBICTABISECTCSA, €CIM PabOTa BBHIMIOJHEHA HE MOJHOCTHIO WIH
00BEM BBITIOJIHEHHOM YacTH paboOThI HE TIO3BOJISAET CIeaTh MPaBUIHHBIX BHIBO/IOB.

Tema 1.3 KopHu, creneHu u Jorapugmsi
IIpakTnyeckas padora Nel2
«HaxoxxaeHue 3HaYeHU JJorapu¢pMa no nNpousBoIbLHOMY ocHOBaHHUIO. [lepexox oT ogHOrO

OCHOBAHHUA K APyromy. Beruucienune u cpapHenue jgorapupmos. Jlorapugmuposanue u
NMOTEHIUPOBAHNE BbIPAMKEHHID)

Heab: O000MMUTE, 3aKPENUTh U CHCTEMATU3UPOBATh 3HAHMS yyamuxcs no teme. ®opMupoBaTh
HABbIKM HAaXOXKJIEHUS 3HAuYeHUM JorapuMUYECKUX BBIPAKEHUH, MPUMEHsST OIpe/ieJieHe U CBOWMCTBA
sorapu¢MmMoB, JorapuMrupoBaTh U MOTEHIIMPOBATH BBIPAYKEHHS.

IIpakTuyeckasi padora ¢gopmupyer:



[1P62. ymeHue onepupoBaTh MOHATUSMHU: CTEIEHb YMCIA, JIOTapu(M YMCIa; yMEHHE BBINOJIHAThH
BBIYKCJICHUE 3HAYCHUI U MPeoOpa30BaHus BHIPAKEHHUN CO CTETICHSIMHU U JorapudmMamu, mpeodpa3oBaHus
IpOOHO-PAMOHAIBHBIX BBIPAKCHHIA,

[TPy6. ymeHue CBOOOMHO OINEPUPOBATH MOHATHSIMHU: CTCMEHb C IEJBIM I0Ka3aTelieM, KOPEHb
HaTypaJILHOfI CTCIICHU, CTCIICHb C palUOHAJIbHBIM II0KAa3aTCICM, CTCICHL C I[eflCTBPITeJ’IBHBIM
(BEIIECTBEHHBIM) MTOKA3aTEIIeM, JIOTapU(M YHCIIa, CHHYC, KOCUHYC M TAHTCHC MPOU3BOJILHOTO YHCIIA;

[IPyl18. ymeHue MoIenMpOBaTh peallbHbIE CUTyallUd Ha $3bIKE MaTEMaTUKH; COCTaBIATh
BBIPQKCHUS, YPABHEHHS, HEPABCHCTBA M MX CHCTEMbI 10 YCIOBHIO 3aJ1a4M, UCCICI0BATh MOCTPOCHHBIC
MOJICJIA C KCIIOJb30BAaHUEM aImrapara ajareOpbl, HHTEPIPETUPOBATh IMOJYUYCHHBIH pPE3ysbTaT, CTPOUTH
MaTeMaTHYECKUE MOJIEIN C TIOMOIIIBIO FEOMETPUYCCKUX MOHSATHI U BEJIMYMH, PEIIaTh CBA3aHHBIC C HUMU
MPAKTUYCCKUC 3adadu; COCTABJIATb BCPOATHOCTHYHO MOJCIIL U HUHTCPHPCTHPOBATH HOHY‘IGHHBIﬁ
pe3ysbTaT; pemarth NPUKIAJHBIE 3aJa4d CPEACTBAMH MAaTEeMaTHYECKOro aHalu3a, B TOM YHCIIE
COIMAJIbHO-9KOHOMUYECKOT0 ¥ (PU3UUECKOT0 XapaKTepa,

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BeibupaTth crnocoObl pemieHds 3aaad NpoPecCHOHANBHON eATEIbHOCTH MPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM ;
OK 04 D¢ddexTuBHO B3auMOIeHCTBOBATh U pabOTaTh B KOJUIEKTHUBE U KOMAaH/IE.
[IK 2.2 Pa3pabaThiBaTh TEXHOJOTHYECKYIO JTOKYMEHTALMIO AJISl MPOBEACHUS PadOT MO TEXHUYECKOMY

00CITYKMBaHUIO TIPOMBIIIUICHHOTO (TEXHOJIOTHIECKOT0) 000pyI0BaHUS.

MaTepnaﬂbnoe odecmeyeHue:
I/IHI[I/IBI/II[yaJ'IBHBIC 3a/laHus, CIIPaBOYHBIC MaTCpUaJibl, KOHCIICKTBI JICKIMI.

3ananue:
1. Bemuuciure: a) logg,s 0,64 +loggs 10;

6) 2log, 6+ log, 0,2 + Slog, 25 —~log, 81.

2. Haiinure 3HaueHHe BRIpakeHns: 271710836 — 4-10840,125

3. Tlponorapudmupyiite BbIpak€HHE IO MPOU3BOIHLHOMY OCHOBAHHIO:
a?¥/d
p3c5’

4. EMKOCTD BBICOKOBOJIBTHOTO KOHAEeHcaTopa B jatuuke C = 2+ 10~ °d. [TapannensHo
KOHJIEHCATOPOM MOJIKIIIOUEH PE3UCTOP ¢ conpoTupiaeHneM R = 5-10° Owm. Bo Bpems paboThl
JaT4YvKe HampspbkeHue Ha konjaeHcarope Uy = 16 kB. Ilocne BbIkItOUeHHS JaTYMKa
HampsbKeHUe Ha KOHJIeHcaTope yobiBaeT a0 3HadeHus U (kB) 3a Bpems, onpeaensiemoe

U
BeIpakeHueMm t = aRC log, Fo(c), rae a = 0,7— nocrosHHas. OnpenennTte HanpsHKEeHUE Ha

KOHJIEHCATOPE, €CJIM MOCJIE€ BRIKIIOUECHUS AaTyuka nmpouuio 21 ¢. OTBET gaiTe B KMJIOBOJIBTAX.

ITopsinok BbINOJHEHHS padOThI:
1) Hcnomnb3yiiTe COOTBETCTBYIOIIME CBOMCTBA JIOrapU(PMOB U OIpeieeHue Jorapupma.
2) Hcnonp3yiiTe OCHOBHOE JIOTapu(MHUECKOE TOKIECTBO U CBOMCTBA JIOTaPH(PMOB.

Xon paborhr:

1) a) Beraucmure: logg ,5 0,64 + logg s 10

Pemenne: log ,5 0,64 + logy s 10 = =



log. a
Hcnonp3yem dopmyiy epexosia K HOBOMY OCHOBaHHIO |0g, 8 = ——— , mosry4nm

log b
_ log, 0,64

log,s 0,25
Janee UCIoJIb3yeM CBOKCTBA JorapupMa CTENeHH U JiorapudmMa mpou3Be1eHUs

=log,s 40,64 +1log, ;10 = log,(0,8-10) = log, ; 8 = —3. Otser: -3.
0) 2log, 6 +10g, 0,2 + %log4 25— %log4 81

+10g,510 = %Iogoy5 0,64 +log,510 =

Pemenne: 2log, 6 +1log, 0,2 + %log4 25— %log4 81 = log, 6% + log, 0,2 + log, V25 —

log, V81 = log, 36 + log, 0,2 + log, 5 — log, 9 = log, 36-(;,2.5

=log,4=1

2) Haiimute 3HaueHMe BhIpaxkeHus: 27110836 — 4~1084 0,125
Pemrenne; 271710836 — 4~10840125 —

Hcnons3zyem cBOMCTBA CTENIEHEW U OCHOBHOE JIOTapU()MHUECKOE TOXKIECTBO

_ 1000 33 27 1 7
3y1-logz 6 _ 410840,12571 _ 93-3logs6 _ gl08475= — _ ~ o _ "'  o__- _ao__~"_
(33)1-logs 41084 =3 083 49847125 = 31082216 8 = 216 8 = 5 8= 78.
Otser: —71.
8
3) IIponorapudmupyiite BRIpa)keHHE 0 TPOU3BOILHOMY OCHOBAHHIO:
a?¥d
b3c5’

HDOJ’IOF&DI/Id)MI/IDOBaTB BBIPAXKCHHUEC — 5TO 3HAYUT BBIIIOJTHUTD CJ'ICIIYIOIJ_II/Iﬁ AJIITOPUTM:

1. B3saTh gaHHOE BBIpaXKEHUE B CKOOKU U Tepe]] HUMH MTOCTaBUTh 3HAK JIorapudma 1mo 3a1aHHOMY
OCHOBAHUIO

2. Hcnonw3ys cBoiicTBa orapuMoB, HEOOXOAMMO yOpaTh BHYTpH Jorapudma Takue IeHCTBHS, KakK
BO3BEJICHUE B CTENIEHb, BO3BEJCHUE B KOPEHb, YMHOKEHHUE U JICJICHHE

[Iponorapudmupyem o ocHoBanuto 10:

aZW _ 2 z{/— 3 5 1 .
lg 35 = lga® +1lgVd — lgb” — lgc> = 2lga + Zlgd —3lgb — 5lgc;

4) EMKoCTb BHICOKOBOJIBTHOTO KOHJIeHCaTopa B gaTunke C = 2 - 107°®. [lapaiensHo ¢ KOHAEHCATOPOM

TOJKJTIOYEH PE3UCTOP C conpoTupieHrneM R = 5-10° Om. Bo BpeMs paGoThI 1aTUNKe HANpSKEHUE HA
koHneHncarope Uy = 16 kB. [locne BeikrOUeHUsT AaTurKa HAMpsDKEHUE Ha KOHJICHCATOPE YOBIBAET /10

U
snaueHus U (kB) 3a Bpems, onpezenseMmoe BoipakeHueM t = aRC log, Fo(c), rae @ = 0,7— nocrosiHHas.

Ornpenenure HaNpsHKEHUE HA KOHJEHCATOPE, €CIIH MOCTE BRIKIOUEHUsT AaTunka npouuio 21 c. OtBet
JalTe B KUJIOBOJILTAX.

Pemenue:
3aavya CBOAUTCS K pELICHHUIO YpaBHEHUsI Tpu t = 21¢ mpu 3ajaHHBIX 3HAUEHUSAX HAYAJIBHOTO
HanpsokeHus Ha KoHaeHcatope Uy = 16 kB, conporusnenus pesuctopa R = 5 - 10°0Om u émxoctn

xoHzeHcaTopa C = 2 - 107 °®:

07-2-107°-5-10% - log, = = 21;



71og, % = 21;

16

10g27— 3;
U = 2 kB.

(I)opMa NMpeacraBjJdceHusd pedyjabTaTa: BbIIIOJHCHHOC 3aJaHKC.

Kpurtepun onenku:

Ouenka "oTJHMYHO'" BBICTABIACTCS, €CIIM padOTa BHIITOJHEHA B MOJTHOM 00BEME ¢ COOJII0ICHUEM
HEO0OXOIUMOM TIOCIICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIITOJIHEHBI BCE
3aIllMCH U BEIYUCICHHA.

Ounenka ''Xxopomo" BbBICTaBIISIETCS, €CJIM BBIINOJHEHBl TpPeOOBaHUS K OIEHKE "OTJIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka '"ya0BJIeTBOPUTEJIBHO'" BBICTABIACTCS, €CIM paboOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIBHBIE PE3YNbTAThI U BHIBOJIBI; B X0OJI€
MPOBEJICHUS padOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ounenka '"Hey10BJIETBOPUTEIBLHO'" BBICTABISETCS, €CIM PabOTa BBIMOJIHEHA HE MOJHOCTHIO WU
00BEM BBITTOJIHEHHOM YacTH pabOThI HE TIO3BOJISET ClIEIaTh MPABUIIHHBIX BHIBOJIOB.

Tema 1.3 KopHu, cTeneHu u jorapugpmsol
IIpakTuyeckas padora Nel3
«IlocTpoenne rpadgpukos Jjorapupmuyeckux GpyHKuuin»

Heab: OGOOMMUTh U CUCTEMATU3UPOBATH 3HAHUS y4alUXCs, (OPMUPOBATH HABBIKH MOCTPOCHUS
rpagukoB JorapuMuUEecKuX (PYHKIUNA C MOMOINBIO MPeoOpa3OBaHM M MCCIETOBAHUS HUX CBOMCTB.
PaccmoTtpeTs mpuMeHeHue TorapugMoB.

IIpakTnyeckas padora ¢popmupyer:

[1P65. ymeHme omepHpoBaTh MOHSTHUSMHU: paliOHAIbHAS (QYHKIHWS, TOKa3aTelbHas (QYyHKIWS,
creneHHast pyHKIus, Jorapupmudeckas GyHKIMS, TPUTOHOMETpUYecKre QyHKIMH, 0OpaTHbIe (QYHKIHUH;
YMEHHE CTPOUTH Ipad)MKy M3YYCHHBIX (YHKIUH, UCTONB30BaTh IpadUKH NpPU M3YyYCHUH TPOLECCOB U
3aBUCUMOCTEH, TpU peIIeHUuH 3a1ady U3 JAPYruX Y4eOHBIX MpPEeIMETOB M 3ajay M3 peajbHON >KU3HHU;
BBIpaXaTh (OPMYITAMHU 3aBUCHIMOCTH MEX/y BETHUNHAMU;

[1Py8. ymeHue cBOOOJHO ONEpPUPOBAaTh MOHATHAMHU: Tpaduk (yHKIMH, oOpaTHas QyHKLUS,
KOMITO3UIUS (PYHKUIMH, JWHEHHas (QYHKUMS, KBaJpaTuyHas (QYHKIMs, CTENEHHas (QYHKIMS C ILeJbIM
nokaszaTejieM, TpPUTOHOMETpudeckue  (YHKIMH, OOpaTHblE  TPUTOHOMETpUYECKHe  (YHKIIHH,
MoKasarenbHass M Jorapupmudeckas (GYHKIUM; yMEHHE CTPOUTh TIpaduku (GYHKIHUHM, BBITOIHATH
npeoOpa3oBanusi rpadukoB (QYHKIHUI; yMEHHE HCHOIB30BaTh Trpaduku GYHKIMH I8 HU3YYEeHUs
MIPOIIECCOB M 3aBUCUMOCTEH NP PEUICHUH 33a7a4 U3 IPYTUX y4eOHBIX MPEIMETOB U U3 PealbHON KHU3HH,
BbIpaXaTh (POpPMyJIaMU 3aBUCUMOCTH MEXAY BETMYMHAMH; YMEHHE CBOOOJIHO ONEpUpPOBATh MOHATUSIMHU:
YETHOCTh (DYHKLMHU, NMEPUOJUYHOCTh (PYHKLIHH, OIPAaHUYEHHOCTh (DYHKIMH, MOHOTOHHOCTHh ()YHKIIUH,
SKCTpeMyM (yHKIMHM, HauOonblllee M HAaUMEHbIEE 3HAUYEHUS (YHKIMM Ha IPOMEXYTKE, yMEHHE
MIPOBOJIUTH MCCIIEIOBaHNE (YHKIIMU; YMEHHE UCIIOIh30BaTh CBOMCTBA U Tpadpuku PyHKIMIA TS peIieHsI
ypaBHEHHI, HEPABEHCTB U 3a/1a4 C apaMeTpamu; U300pakaTb Ha KOOPAWHATHOHN MJIOCKOCTH MHOYKECTBA
pELIEeHNI ypaBHEHHWIA, HEPABEHCTB U UX CUCTEM;



[IPyl8. ymeHue MoOIenMpOBaTh peallbHbE CUTyallud Ha $3bIKE MAaTEMaTUKH; COCTaBIATh
BBIPAKCHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI 10 YCJIOBHIO 33J1a4M, MCCIEAO0BATh IIOCTPOCHHBIE
MOJIETIM C HCIIOJIb30BAaHMEM amrapaTa ajreOpbl, HHTEPIPETUPOBATh IOJYYEHHBIH pE3yJIbTaT; CTPOUTH
MaTEMaTHYECKHE MOJEIIU € IIOMOIIBIO T€OMETPUYECKUX IOHATUN U BEJIUYMH, PEIIATh CBSA3aHHbIC C HUMU
IIPAKTUYECKHE 3aJauyd; COCTaBJISATb BEPOSITHOCTHYIO MOJEAb W HMHTEPIPETUPOBATH IOJYyYEHHBIN
pe3yJsIbTaT; peuarb IPUKIAJHBIE 3aJa4d CPEACTBAMM MAaTE€MaTHYECKOrO0 aHaji3a, B TOM YHUCIE
COIIMAIbHO-IKOHOMUYECKOT0 U (PU3UUECKOT0 XapaKTepa;

BoinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:
OK 01 BreiOupare crmocoObl pemeHus 3amad npodecCHOHATbHON JESITEIBHOCTH MPUMEHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM ;
OK 02 Hcnonbp3oBaTh COBpEMEHHBIE CpEACTBa IOWCKA, aHAIW3a W HHTEpIpeTanuu HHPOpMAIUU U
MH(OPMAIMOHHbBIE TEXHOJIOTHH IS BBITIOJIHEHUS 3a/1a4 TPO(ECCUOHATIBLHOM 1A TEbHOCTH;
OK 03. [InanupoBaTh M peanu30BbIBATH COOCTBEHHOE MPO(PECCHOHANBHOE U JIMYHOCTHOE DPAa3BUTHE,
PEINPUHIMATENBCKYIO JeSITEIbHOCTh B IPOPECCHOHATIBHOM cdepe, UCTIONb30BaTh 3HAHUS 110 MPABOBOM
1 (PMHAHCOBOM IT'PAMOTHOCTH B Pa3IMUHBIX KU3HEHHBIX CUTYAIIUSIX
OK 04 DddexTrnBHO B3aUMOICHCTBOBATh U padOTaTh B KOJJICKTHBE U KOMaH/IE.
[IK 2.2 Pa3pabaThiBaTh TEXHOJOTHYECKYIO JTOKYMEHTALMIO AJS MPOBEACHHUS PAadOT MO TEXHUYECKOMY
00CITY>KMBaHUIO TIPOMBIIIUICHHOTO (TEXHOJIOTHIECKOT0) 000pyI0BaHUSI.

MaTepnaﬂbnoe odecmeyeHue:
I/IHI[I/IBI/II[yaJ'IBHBIC 3a/laHus, CIIPABOYHBIC MaTCpUaJibl, KOHCIICKTLI J'IeKI.[PIfI.

3aganme:
B oaHoli cucteme KoopaAuHAT MOCTPOUTH rpaduK AIEMEHTAPHON U TaHHOU (QYHKIUI:

1. y=logs(x—2);
2. y=2-logix,
2

3. y=logs(x—2)+1

ITopsinok BbINoJIHeHUs padoThI:
1. Omnpenenurte, ¢ MOMOMIBIO KAaKUX TE€OMETPHUYECKUX MPEOOPa30BaHUN MOKHO TIOCTPOHTH rpaduk
3aJJaHHOM (PyHKIMH:
o Ipapux ¢dyskmmm y = f(x) + B momydaercs mapajUieNbHBIM TEPEHOCOM Tpaduka
¢ynkuuu y = f(x) B MONOXKUTEIBHOM HampasieHUH Boib ocu Oy Ha paccrosiHue B,
eciu B > 0 u B oTpuniatesnisHOM HarpaBiieHuH BoJib ocu Oy, ecnu B < 0;
o Ipapux ¢ynxmun y = f(x +b) mnonydaercs mnapajuielIbHBIM MNEPEHOCOM TIpaduka
¢yHkuuu y = f(x) B MOJOXKUTEIHLHOM HaNpaBiIeHUU BJOJb ocu OX Ha paccTrosiHuE b,
ecii b < 0 ¥ B OTPUIIATEIIEHOM HaIpaBjeHUH B0k ocu Ox, eciu b > 0.
o [Ipapux ¢ynknmu y = —f(x) momydaeTcs CHMMETPHUYHBIM OTOOpaKeHHEM Tpaduka
y=f(X) otHOCHTETBHHO OCH OX.
o I'padux pynknuu y = Af(x), momyqaercs pactsbkeHueM rpaduka y = f(x) BAOIb OCH
Oy ot ocu Ox B A pa3 ipu A > 1 unu cxxatueM Baosb ocu Oy k ocu Ox B 1/ Abas npu

A<
e I'padux ¢pyukuuu y = f(ax), momyuaercs c:xatieM rpadpuka y = f(x) Baonb ocu Ox K
ocu Oy B a pa3 nipu a > 1 win pacTsbkeHneM Boiib ocu Ox k ocu Oy B 1/ a pa3 npu
a<l.
2. TlocrtpoiiTe HCXOAHBIN rpaduK.
3. ITlpousBenure HYXHBIE TPEOOPA30BaHUSI M TIOCTPOUTE HEOOXOIUMBIH TpaduK.
4. Jlns oborpeBa MOMEIIEHHUs, TeMmieparypa B kKotopoM paBHa T, = 20°C, uepe3 pamuarop



OTOILICHHMSI, TIPOIYCKAIOT Topsuyio Boay temmeparypoir T = 100°C. Pacxon mpoxomsiiei yepe3 TpyoOy
Boasi M = 0,2 xr/c. [Ipoxoas mo TpyOe paccrosiHue X (M), BoJa oXJaxkaaeTcs 10 temmeparypbl T°C, mpu
qeM

cm o y (R
o2
4 T— Tn
rae ¢ = 4200/ x/kr*C — Tem10eMKOCTh BOIBI
y =42 Br/m ~ "C— xosddpumment Temroobmena

a = 1.4 — nocToAHHAA.
Jo kakoii Temneparypsl (B rpagycax Llenbcus) oxmmaguTcs Boja, €Ciau IIuHa TPyOs! 28 M?

X =q

Xox padorsi:

1. y=log,(x —2).

[Toctpoum cHavana rpaduk Qynkuuu y = log, x.
I'paduk Gyakuuu y = log,(x — 2) nonydnm napauiebHbIM IEPEHOCOM B0 ocu OX BIIPaBO HA
2.

v

2. y=logzx —2
[Toctpoum cHavana rpaduk pyakuun y = logs x.
I'padux pynkuuu y = logsx — 2 noay4um napauiebHbIM IEPEHOCOM BJI0JIb ock Oy BHU3 Ha 2.

¥y
[]

3. Jlorapudmuyeckne GyHKIMK pacIpOCTPaHEHbI YPE3BbIUAIIHO IUPOKO KaK B MAaTEMATHUKE,

TaK U B €CTECTBEHHbIX HayKaX. [IpuBei€éM HECKOIBKO MPUMEPOB UCTIOIB30BaHUS JIOTapu(MOB B
pa3HO0Opa3HbIX HAyKax.

B craTuctuke u Teopun BeposTHOCTEN JorapudmM BXOIUT B PsJl IPAKTUUECKU BaXKHBIX
BEPOSTHOCTHBIX pacipeneneHuii. Hanpumep, norapupmudeckoe pacrpeaesieHue UCIoab3yeTcs B
reHeTrke u ¢usuke. JIorHopManbHOE pacmpeieNieHHe YacTO BCTPEYaeTCs B CUTYaIMAX, KOTAa
101 ucciacayemad BeJIM4rnHa €CTb NPOU3BCACHUC HECKOJIBKUX HC3aBUCUMBIX MOJIOKHUTCIbHBIX



CIly4ailHBIX MTEPEMEHHBIX.

3akon bendopaa («3akoH mepBoi UQPPHI») OMUCHIBAET BEPOSITHOCTD TOSIBICHUS

orpeneIéHHON NepBO 3HavaIe NPl IPH U3MEPEHUN PEATbHBIX BEJIMYHH.

J1J1s1 OLIEHKH HEM3BECTHOT'O TIapaMeTpa MIMPOKO MPUMEHSFOTCSI METOJ] MAKCHUMAJIBHOTO
MIPaBONIOI00US M CBSI3aHHAS C HUM JiorapudmMudeckas GyHKIHS MPaBIOMIOI00us.

dnykTyanuu npyu cirydaitHoM OJy)KJIaHHH OTHMCHIBAeT 3aKOH XuH4YKMHA-Koamoroposa.
Jlorapugm ucnoabp3yeTcs B ONPeACTICHUIX TAKUX BETUYNH, KaK MOKa3aTellb KOHCTAHThI
aBTOIMPOTOJIH3a (CAMOMOHU3AIIUH MOJICKYJIbI) ¥ BOAOPOIHBIN MMOKa3aTelb (KUCIOTHOCTH
pacTBopa).

Jlorapudmuueckas ciupaib epeceKaeT CBOM Painyc-BEKTOPHI MOJT TIOCTOSHHBIM YTJIOM.

Ha ocHOBaHUM 3TOTr0O €e HAa3bIBAIOT PABHOYTOJIBHON. DTO CBOMCTBO HAXOIUT CBOE IPUMEHEHHE B
TEXHHUKE. J[e10 B TOM, 4TO B TEXHHUKE YaCTO MPUMEHSIOTCS Bpamaromuecs Hoxu. Cuiia ¢ KoTopo
OHU JIaBAT Ha pa3pe3aeMblii MaTepHa, 3aBUCUT OT yIJjla pe3aHus, T.€. yIrila MeXIy JIe3BHEM HOXa
Y HalpaBJICHUEM CKOPOCTHU BpaleHUs. J[Jsl MOCTOSIHHOTO JTaBJICHUS HY)KHO, YTOOBI YTOJI pe3aHus
COXPpaHsUI TOCTOSTHHOE 3HAYEHHUE, a 3TO OyJeT B TOM CIIydae, €CIIH JIC3BHs HOXKEH 04epUeHBI 1O
Iyre JorapupMuuecKor crupaiv. BenmuunHa yria pe3anusi 3aBUCUT 0T 00padaThIBAeMOTO
Marepuara.

B runpoTexHuke 1o orapupMUUECKON CUpaid U3rudarT TpyOy, MPOBOASIIYIO TOTOK

BOJIBI K JIOTIACTSIM TypOuHBL. biarogaps Takoi ¢opme TpyObl MOTEpH SHEPTHH HA U3MEHEHHUE
HaIpPaBJICHUS TCUCHHS B TPyOe OKa3bIBAIOTCSI MUHUMAIILHBIMU M HATIOP BOBI HCITOJIB3YETCS C
MaKCUMAaJIbHON TPOU3BOJUTEIHHOCTHIO.

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHNe

Kpurtepun ounenku:

Ouenka "oTJM4YHO'" BBICTABISACTCS, €CIIM padOTa BHIIIOJIHEHA B MOJTHOM 00BEME ¢ COOII0ICHUEM
HEOOXOMMOM TOCIeI0BATEILHOCTH JIEUCTBHI; B OTBETE MPABHJIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIlMCU U BEIYUCIICHUS.

Ouenka ''Xopouio'" BBICTABISETCSA, €CIU BBITIOJHEHBI TPEOOBaHUS K OIEHKE "OTJIMYHO", HO
JOIYILEHBI 2-3 HEAOYETA.

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YacTH TaKOB, YTO MO3BOJISET MOTYYUTh MPABUIIbHBIC PE3YIbTATHl U BBIBOJBL; B XOJI€
MIPOBEEHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ouenka '""Hey10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
00BEM BBITIOJIHEHHOM YacTH paOOThI HE TTO3BOJISIET CAENATh MPABUIBHBIX BHIBOJIOB.

Tema 1.3 KopHu, creneHu u jorapugmsi
IIpakTuyeckas padora Nel4
«PemeHne Jjorapu(pMu4eCKNX ypaBHEHH D)

Heab: O606mMTH, 3aKpenUTh W CHCTEMATU3UPOBATh 3HAHUSA YyYaIlIMXCAd MO METOJaM pelleHus
norapupmMuuecKkux ypaBHeHUNH. PopMUpOBaTh HABBIKH PELICHHUS YPAaBHEHUH.

IIpakTuyeckasi pabora popmupyer:

[1P6G2. ymeHue omnepupoBaTh MOHATUSMHU: CTENEHb YHCa, JorapudM UHcIa; YMEHHUE BBIIOJHATH
BBIUHCIICHHE 3HAYCHHUI 1 TIPeoOpa3oBaHus BRIPAKEHUH CO CTETICHSIMH U JIorapudMamMu, peodpa3oBaHus
JTPOOHO-palMOHATBHBIX BEIPAKECHUI,

[1PG3. ymeHue omepupoBaTh TMOHATHUSAMHU: palMOHAIBHBIC, WpPpAIMOHATBHBIC, TOKa3aTelbHEIE,
CTETEHHbIE, JorapupmMuuecKkrue, TPUTOHOMETPUYECKUE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;



[IPy6. ymenHue CcBOOOJHO OINEPUPOBATH IOHATUSAMH: CTENEHb C IEJbIM I[OKa3aTeleM, KOpPEHb
HAaTypaJIbHOM CTENEeHM, CTENeHb C PalWOHAJIBHBIM IIOKa3aTelieM, CTeNeHb C JeHCTBUTEIbHBIM
(BelecTBEeHHBIM) MOKa3aTeNeM, JOrapudM Juciia, CHHYC, KOCUHYC ¥ TAHT€HC MPOU3BOJIBHOTO YUCIIA;
[1Py7. ymeHue omepupoBaTh MOHATHSAMH: TOXKIECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHHE, ypaBHEHHE,
HEPAaBEHCTBO, CUCTEMA YpPaBHEHUI U HEPAaBEHCTB, PAaBHOCWJIBHOCTb YPAaBHEHUM, HEPABEHCTB U CHUCTEM,
palnoHaiIbHbIE, UppaloOHaNIbHBIE, MoKa3aTebHbIE, CTETECHHBIE, norapudmuyeckue,
TPUTOHOMETPUUECKHUE YPABHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE pellaTh YPaBHEHUsS, HEPABEHCTBA U
CUCTEMBI C IOMOIIbIO PA3IMYHBIX [IPHUEMOB; PEIIaTh YPAaBHEHUSI, HEPABEHCTBA U CHCTEMBI C TTapaMeTPOM;
IIPUMEHSTh YpaBHEHMs, HEPABEHCTBA, UX CHCTEMbI JJIs pEIICHHUs MAaTeMaTH4YEeCKUX 3a/Jad U 3a1ad u3
pa3IMYHbIX 00JacTel HayKH U pealibHOM JKU3HH;

BoinosineHne padoTsl cioco0CTBYET (POPMUPOBAHMIO:

OK 01 Beibuparps crnocoObl pemieHust 3aaad Nnpo(ecCHOHAIBHOW AEATENbHOCTH MPUMEHHTENBHO K
Pas3IUYHBIM KOHTEKCTAM ;

OK 02 Hcnonp3oBaTh COBPEMEHHBIE CPEICTBA TOWCKA, aHAJIM3a M HMHTEPIPETAlul HH()OpMAIUH H
MH(OPMAaLMOHHbIE TEXHOJIOTUH JUIs BBIMOJIHEHU 3a/1a4 IPOpECCHOHATIBLHOM 1eATeIbHOCTH;

OK 04 DddexTrnBHO B3aUMOICHCTBOBATh U padOTaTh B KOJJICKTHBE U KOMaH/IE.

MaTepHaJIbHOC odecmeyeHue:
I/IHI[I/IBI/II[yaJ'ILHLIC 3a/laHus, CIIPAaBOYHBIC MaTCpUaJIbl, KOHCIICKTDBI J'IeKI.[Hﬁ.

3aganme: Pemmre norapupmMudeckre ypaBHEHUS:

1) log,(2x — 6) = 3;

2) log,(2x% —3x — 4) = 2;

3) log,(2x? — 7x + 6) —log,(x — 2) = log; x;
4) logs x + logs(x — 4) = 14;

5 lgvx—7+I1gVv3x—8=1.

HOpﬂ)IOK BbIIIOJTHCHU A paﬁoTM:

Ilepen HawyamoM pelieHHs YpaBHEHHUS HY)XHO HaWTH oOONacTh JOMYCTHMMBIX 3HadeHui. Mcmomb3ys
cBoiicTBa norapu(mMoB 00e YacTH ypaBHEHHUS IPUBOAUM K OIHOMY ocHOBanuio log, f(x) = log, g(x).
[Torenmupyem obe yactu ypaBHeHwus, monydaem f(X) = g(X). Pemraem monydennoe ypaBHenue. T.K.
MOTEHIIMPOBAHNE YPAaBHEHHUS MOXKET IMPHUBECTH K IMOSBIEHUI0 IOCTOPOHHUX KOpHEH, TO JenaeMm
MPOBEPKY. 3alMUChIBAEM OTBET.

Xon paﬁoTbIZ 3amucarb 3alaHuC B TCTpaJlb U pCUINUTD.

1) log,(2x —6) =3

Pemenue: log,(2x —6) =3 O3:2x—6>0
2x — 6 = 3%
2x — 6 =81;
2x = 87;
x = 43,5

[IpoBepum, nNprHAIICKUT JIM HAAEHHBIA KopeHb OJ13:



2:435-6=81>0

OrtserT: 43,5
2) log,(2x?> —3x—4) =2 O3:2x*—3x—4>0
x?=2x>—-3x—4 x>0x#1

x2—-2x*+3x+4=0

—x2+3x+4=0

x2—3x—4=0

x1=-1x,=4

[IpoBepum, npuHayiexat i HalaeHHble Kopau OJ13:

x=-1 2(-1)2-3(-1)-4>0
2+3-4=1>0

X, =4 2-4°-3:4—4>0
32—-12-4=16>0

OtBetr: X1 = —1; x, =4

x>0
x—4>0
Vcnonb3yeM CBOMCTBa U ollpejiesieHue jJorapudma:
logs x(x —4) = 1;
x? —4x = 5%;
x?>—4x—-5=0;
x, =-1;x, =5.
IIpoBepum, npuHaanexar a1 HalaeHHble KopHA O/13:

3) logsx +logs(x—4)=1 OI3: {

—1 < 0, 3HauuT Xx; = —1- MOCTOPOHHUI KOPEHb.
5>0;, 5—-1=4>0.
OtBerT: 5
x> 0;
4) log,(2x%> — 7x + 6) —log,(x —2) =log,x OH3: {2x2 —7x+6 >0
x—2>0

log,(2x? — 7x + 6) = log,(x — 2) + log, x;
log,(2x? — 7x + 6) = log,(x — 2)x;

2x2 —7x + 6 = x? — 2x;

2x2 —7x+ 6 —x? +2x = 0;

x> —5x+6=0;

X, =2; x, =3.

IIpoBepum, npuHaanexar a1 HalaeHHble KopHu O/13:

2>0;
X1 =2,42-22-7-24+6=0
2—-2=0



3>0;
X, =3142-32—-7-34+6>0;
3—2>0

OtBerT: 3.

(I)opMa NMpeacTaBjJaCeHus pedyjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurepum oueHku:

Ounenka "OTJMYHO'" BBICTABISICTCS, €CIM padoTa BBHIMOJIHEHA B MOJTHOM 00BEME C COOJIOICHUEM
HEOOXOMMOM IOCIeI0BAaTeILHOCTH JICUCTBHI; B OTBETE MPABHWIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

Ouenka "'xopoiuno' BBICTaBJISETCS, €CIM BBIMOJHEHBI TPeOOBAaHUS K OICHKE "OTIWYHO", HO JOIMYIICHBI
2-3 Hemouera.

Ouenka '"yn0BJIeTBOPUTEJIbHO' BBICTABISETCA, €CIM paboTa BBHIMOJIHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET IMOJYYUTh NPAaBUIbHBIE PE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBeJICHUS pabOThI ObUTH AOMYIEHBI OIIHUOKH.

OneHka ""Hey/I0BJIETBOPUTEILHO' BBICTABISICTCS, €CIIM padOTa BHIMOTHEHA HE TIOJTHOCTHIO WM 00BEM
BBITTOJITHCHHOM YacTH pabOThI HE MTO3BOJISCT CACIATh MPABHIIbHBIX BHIBOJIOB.

Tema 1.3 KopHu, crenenu u jorapugmbi
IIpakTuyeckast pabora NelS
Pemenue JorapupmmnuecKux HepaBeHCTB

Heab: OO600mUTH, 3aKPeNUTh M CHCTEMATU3UPOBATh 3HAHUS YYAIIMXCS MO METOJaM peleHHs
Jorapu@muueckux HepaBeHCTB. DOpMHUPOBATH HABBIKM PEIICHUS HEPABEHCTB.

IIpakTnuyeckas padora popmupyer:

[1P62. ymeHue omepupoBaTh MOHATHAMU: CTENEHb 4YHCIa, JorapudM 4YHUCIA; YMEHHE BBIIOJIHATH
BBIUMCJICHHE 3HAaYEHUI 1 peoOpa30BaHus BHIPAKEHUHN CO CTENEHSIMU U JlorapudpMamu, mpeodpa3oBaHus
JIpOOHO-pallMOHATIBHBIX BBIPAKEHUI;

[IP63. ymeHue omepupoBaTh MOHATHSMH: palMOHAJbHBIE, HppalOHAIbHbIE, [10Ka3aTeJbHBIC,
CTEIeHHbIE, JOrapu(PMHUECKUE, TPUTOHOMETPUUYECKHE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[IPy6. ymeHue cBOOOJHO oOmNEpUpPOBAaTh MOHATUSAMM: CTEHEHb C IEJIbIM IOKa3aTeleM, KOpPEHb
HaTypaJIbHOM CTENEHM, CTENEHb C PpAlUOHAIBHBIM II0Ka3aTeleM, CTENeHb C JCHCTBUTEIbHBIM
(BellecTBEHHBIM) ITOKa3aTeNeM, JjorapudM 4ucia, CHHYC, KOCUHYC U TaHT'€HC ITPOU3BOJIBHOTO YUCIIA;
[1Py7. ymeHue omnepupoBaTh MOHATHAMH: TOXIECTBO, TOXKIECTBEHHOE INpeoOpa3oBaHME, ypaBHEHHE,
HEPaBEHCTBO, CHCTEMa YpPaBHEHHI W HEPaBEHCTB, PaBHOCHJILHOCTh YPAaBHEHUMN, HEPABEHCTB U CHUCTEM,
paloHalbHBbIE, UppalOHAIIbHBIE, MI0Ka3aTeNbHbIE, CTEIICHHBIE, JorapupmMUUEcKue,
TPUTOHOMETPUYECKHE YpAaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE pellaTh YpaBHEHUs, HEPAaBEHCTBA U
CHCTEMBI C TIOMOIIBIO PA3JIMYHBIX IPUEMOB; PEILIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C I1APAMETPOM;
MIPUMEHSTh ypaBHEHHs, HEPABEHCTBA, UX CHCTEMbI JUIsl PEUICHHs MaTeMaTU4YeCKUX 3ajad M 3aJad U3
pa3nuYHbIX 001acTell HAYKU U peaIbHOM KU3HH;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeibupaTth crnocoObl pemieHds 3aaad NpoPecCHOHANbHON NeATEeIbHOCTH MNPUMEHUTENIBHO K
pa3IMYHBIM KOHTEKCTaM ;

OK 02 Hcnonb3oBaTh COBpPEMEHHBIC CpEACTBA IOMCKA, aHAIM3a W HWHTEPIPETAIMd HHPOPMAUA M
MH(OPMAIMOHHbIE TEXHOJIOTHH IS BBIIOJIHEHUS 3a/1a4 PO ECCHOHATBLHOM 1A TeIbHOCTH;

OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U PaOOTATh B KOJUICKTUBE U KOMaH/IE.



MarepunanbHoe obecrnieyeHue:
WNunuBuyanbHble 3a1aHNS, CIIPABOYHBIC MAaTEPHAJIbI, KOHCIICKTHI JICKIIHH.

3aganue: Pemute orapuMuIecKue HEPaBEHCTBA:
1. log,(5x+3) <3;
2. logos(3x +4) = loggs(x% + 6);
3. log,(x* —9x+4) =>4

IMopsaox BbINOJHEeHHs1 PadoThl: PaboTaeM Mo aJropuTMy: HMCIOJB3Ys OmpeneleHue jJorapudma obe
YaCcTH HEPABEHCTBA NMPUBOIUM K OJTHOMY OCHOBAHHIO, T. €. IoJyyaeM HepaBeHcTBO BHuaa 10g , f(X) < log

ag(x).

[Tpu perenny orapu()MUIECKUX HEPABEHCTB HY)KHO YUUTHIBATH CBOMCTBO MOHOTOHHOCTH
sorapuMuIecKor PyHKITUH, T.€.

npu a > 1 log, f(x) > log, g(x) & f(x) > g(x)
npu 0 < a <1 log, f(x) >log, g(x) & f(x) < g(x).
ITpu 5TOM HYKHO 0053aTEILHO YUUTHIBATH U 00J1aCTh JOMYCTHMBIX 3HAYEHHIA.

Pemenue JIOFapI/I(I)MI/I‘ICCKOFO HCPABCHCTBA CBOAUTCA K PCHICHUIO CUCTEM HCPABCHCTB!

f(x)>g(x)
npua > 1 log, f(x) >log,g(x) &4 f(x)>0
gx)>0

f(x) <gk)
npu 0 < a <1 log, f(x) >log,g(x) &1 f(x)>0

g(x) >0

Xox paﬁoTbI: 3amucarb 3aIaHuC B TCTpaJlb U pCUINTD.

1) log,(5x +3) < 3.

5x+3>0;

CocraBuM CUCTCMY: {5)( +3< 23

5x+3>0; {Sx > —3; N {x > —0,6;

5x+3<5 5x <5 x<1 Ortser: (—0,6; 1]

PeluM CoCTaBIEHHYIO CHCTEMY: {
2) loggs(3x +4) = loggs(x% +6)

CocCTaBUM CHCTEMY HEPABEHCTB, YUUTBIBAsA, UTO 002 TOrapu(GMUPYEMbIE BBIPAKEHHS JOKHBI OBITh
ITOJIOKHUTCIIBHBIMHU 1 OCHOBAHUC MCHBIIIC 1
3x+4>0
{ x>+6>0
3x +4 < x? +6.



Pemmm cocTaBieHHYIO CUCTEMY:

3x+4>0 3x > —4 x>—§
3x +4 < x? +6. —x?243x+4-6<0.

x> =3x4+2>0
KBasipaTHOE HEpaBEHCTBO PEIIMM METOIOM HHTEPBAJIOB!
x2—-3x4+2>0

B = T,
1 2

Haiiném pemienne cucreMst:
Zezn \ G,
1
1= 1 2

OrtBer: (—1&; 1] U [2; 4+ )

3) logi(x?+ 7x + 10) > -2

CoctaBuM cHCTEMY HEPaBEHCTB, YUUTHIBASI, YTO JIOTApU(MUPYEMOE BHIPAKEHHUE JTOJDKHO OBITH
MI0JIO)KUTEIBHBIM U OCHOBaHHE MEHbLIE 1.

x>+ 7x+10>0

1n\"2;
x2+7x+1OS(—)
2

{x2+7x+10>0.
x>+ 7x+10< 4’

PemaeM KBaI[paTHI)IG HepaBCHCTBaZ
X2 4+7x4+10>0
x>+ 7x+10=0

X =—=5; xp, =2 + - +

X’ +7x+10< 4
X’ +7x+6=0
X1 =—6; x, =—1 + = +

Haiiném pemienne cucreMst:

Otser: [—6; —5) U (—2; —1]



dopma npeacTaBJieHUs pe3yJbTaTa: BHIIOJIHEHHOE 3a/1aHNE

Kpurtepun onenku:

Ouenka "OTJHMYHO" BBICTABIIICTCS, €CIM paboTa BBHIMOJHEHA B MOJHOM O0BEME C COONIOJCHUEM
HEO0OXOIUMOM TIOCTIEOBATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIIIOJIHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Ouenka "'Xopouo' BBICTaBISETCS, €CIU BBINOJHEHBI TPeOOBaHUS K OIEHKE "OTIWYHO", HO JOMYIICHBI
2-3 Henmoyera.

Ouenka '"ya0BJIeTBOPUTEIbHO' BBICTABISICTCSA, €CU paboTa BBHIMOJIHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJNYYUTh MPaBUIBHBIE PE3yJAbTaThl U BBIBOJBI, B XOJE
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka '"HeyJ10BJIeTBOPUTEIbHO'" BBICTABIISICTCS, €CJIU pab0Ta BBHIMOJHEHA HE TIOJHOCTHIO WU 00BEM
BBITIOJTHEHHON 9acTH PabOTHI HE MO3BOJISET CENATh MPABIIILHBIX BEIBOJIOB.

Tema 2.1 OcHOBHBIE OHATHS TPUTOHOMETPHUH.
IIpeoOpa3oBanne TPUTOHOMETPUYECKHUX BbIPaKeHU

IpakTnyeckas padora Nel6

«PaguaHHBIH MeTOJ U3MePEeHNsl YIJIOB BPALlleHUs M CBSA3b C rpagycHoil mepoil. Haxoxaenne
3HAYEHUH TPUTOHOMETPUUYECKUX (pyHKIMID»

Henb: dopmupoBaTh HaBBIKM IEpeXojia OT paJuaHHONM Mepbl YIJIOB K I'palyCHOM W 0OpaTHO,
HaXOXKJCHHUS 3HAUYEHUI TPUTOHOMETPUUYECKUX (QYHKLUH.

IIpakTHyeckasi padora gopmupyer:

[IPy6. ymeHue cBOOOJHO OMEPUPOBATH TMOHATHUSMU: CTENEHb C IEJBIM IOKa3aTejleM, KOPEHb
HaTypajJbHOM CTENEHH, CTENEeHb C pPAlMOHAIBHBIM I[I0KA3aTENIEeM, CTENeHb C JEHCTBUTEIbHBIM
(BemiecTBEHHBIM) MOKa3aTeseM, JIorapudm dnciia, CHHYC, KOCUHYC U TAHT€HC MPOU3BOJILHOTO YHUCIIA,

[IPyl8. yMeHue MoaenupoBaTh pealbHblE CHUTYallUM Ha $A3bIKE MATEMAaTHKH; COCTaBIATH
BBIPOKCHHS, YPAaBHEHUS, HEPABCHCTBA M WX CHUCTEMBI 10 YCIOBHUIO 3aJlay, UCCIEIOBATh MOCTPOCHHBIC
MOJIETIM C HCIIOJIb30BAaHMEM armmapaTa anreOpbl, HHTEPIPETUPOBATh MOTYYCHHBIH PE3yNbTaT; CTPOUTH
MaTeMaTUYeCKUE MOJICNIN C TTIOMOIIBI0O TEOMETPUUYECKUX MOHATUN M BETUYHH, PEIIaTh CBA3aHHBIE C HUMHU
MPAaKTUYECKUE 3a7aud; COCTABISTh BEPOATHOCTHYIO MOJEIb W HMHTEPHPETUPOBATh MOJYUYECHHBIN
pe3yibTaT; pelaTh MPUKIAIHBIE 3aJadyd  CPEICTBAMH MAaTeMaTHYEeCKOTO aHain3a, B TOM YHCIIE
COLIMATIbHO-D)KOHOMUYECKOTO U (PU3MUECKOT0 XapaKTepa;

BeinosiHenune padoTsl crioco0cTBYeT (POPMUPOBAHUIO:
OK 01 BeibupaTth crnocoObl pemieHus 3agad NpopecCHOHAIBHON NeATeNbHOCTH NPUMEHUTENIBHO K
Pa3IUYHBIM KOHTEKCTaM ;
OK 04 DddexTuBHO B3auMOACHCTBOBATh U pabOTaTh B KOJIJICKTHBE U KOMAH/]IE,
I1IK 2.2 Pa3paGarbIBaTh TE€XHOJOTUYECKYIO JOKYMEHTAIMIO ISl MPOBEACHHUS paboT MO TEXHUYECKOMY
00CITy’KMBaHUIO IPOMBILIEHHOTO (TEXHOJIOTHYECKOT0) 000py10BaHUSI.

MarepunanbHoe obecrniedeHue:
I/IH)]I/IBI/IHyaJ'H)HI)Ie 3alaHuA, CIIPAaBOYHBIC MaTC€pUajibl, KOHCIICKTbI .]'IGKI.II/IfI.

3ananue:
1. BeIpa3uTe B painaHax BEJIMYUHY YIJIa, 33JIaHHOTO B rpaaycax
a) 150° 06)450° B)40°
2. BripasuTe B rpagycax BeIMYHHY YIJa, 33JaHHOTO B pajinaHax



T 4T

a) E 6) 4 B) ?
3. Hcnonb3ys onpeneneHusl TPUrOHOMETPUYECKUX (YHKINH, HAUAUTE 3HAKH ATHX (YHKIUH JUIs
YTJIOB:

2
a) —210° 6) ?"

4. 3ybuatoe koneco mMmeer 72 3ybma. Ha ckombko TpaaycoB MOBEPHETCS KOJECO MPHU MOBOPOTE
€ro: a) MpOTHUB YacoBOM cTpenku Ha 21 3ybelr; 0) o yacoBoi ctpenke Ha 144 3yoma?

5. lxuB snekrpomotopa aemaer 6000 o0OpOoTOB B MUHYTY. BbluucauTe YyrioByr CKOPOCTb
BpAIICHUS B TPAJIycax B CEKYH/Y U B paJliaHax B CEKYHIY.

ITopsinok BbINOJIHEHHSI PAa0OTHI:
1. Pa,I[I/IaHHa}I u Fpa,Z[yCHa}I Mephl CBsi3aHbl 3aBUCUMOCThIO 180° = m paguaH. Iloatomy 1° =

B 3Ha‘lI/ITOC ——C( aJHaH.
180° 18 paj

. 180°
2. YrtoOBI BEIpa3uTh YTOJI B TPALyCHOW MEpe BOCIIOJIB3YHTECh COOTHOIIEHHEM 1paj, = .

3. Haueprure eIUHWYHYIO OKPYXHOCTh, OTJOXHUTE 3aJaHHBIA  yrojl, TIOMHS, 4YTO
HOJIOKUTEIBHBIM ~ CUUTAETCS  YroJl, OTKJIAJbIBAEMbIl IMPOTUB YacOBOW CTpPENKH, a
OTPULIATENIBHBIM — I10 YaCOBOM CTpEJIKE.

Xoa paGoTsI:
1. Beipasure B paguanax BEIMYUHY YIia, 33IaHHOTO B Tpajycax
a) 120° 0)225° B)10°

a) 120° = ——-120° =% 6)225° = ——-225° =% §)10°=——-10°=—,
2. BLIp8.3I/ITe B I'pagycax BCIIMUUHY er'Ia, SaﬂaHHOFO B paI[I/IaHaX
3 6) 2 B) s
a) 5 9 6
a)3_7'[:£()°3_71':1080 6)2_7.[:&002_”:400 B)S_T[:&OOS_T[:]_SOO
5 T 5 9 6 6

3. Ucnonp3yst ompenenenus: TPUTOHOMETPHUECKUX (YHKIUH, HAMIUTE 3HAKK ITHX (DYHKIHHA a7
YTJIOB:
3
a) —120° 0) =
[TocTporM €IMHMYHYIO OKPYKHOCTh M OTJIOXKHMM JaHHbIe yribl. Yron—120° oTknaasiBaeMm 1o
yacoBoii cTpeinke. Touka, cooTBeTcTBYIOImas yray —120° nexxurt B |11 uerBepTH, 3HAUUT,
cos(—120°) < 0, sin(—120°) < 0,
tg (—=120°) > 0, ctg(—120°) > 0.

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJJaHHe

Kpurtepun onenkmn:

Ouenka "oTJHMYHO'" BBICTABIACTCA, €CITM padOTa BHITIOJIHEHA B MOJTHOM 00BEME C COOI0IEHUEM
HEO0OXOIUMOM TIOCTIEOBATEILHOCTH JIEHCTBUI; B OTBETE MPAaBUIBLHO U aKKypaTHO BBIMOJHEHBI BCE
3aIIMCU U BEIYUCIICHHA.

Ounenka ''xopomo" BBICTaBISIETCS, €CIHU BBIMOIHEHB TpPeOOBaHUS K OICHKE "OTIWYHO", HO
JONYIIEHBI 2-3 HEe04YeTa.

Ouenka '"yI0BJIETBOPUTENbHO' BBICTABISIECTCSA, €CIM paboTa BBHIMOJTHEHA HE TOIHOCTHIO, HO
00BEM BBITTOJTHEHHOW YaCTH TAKOB, YTO TIO3BOJISIET TIOJYYUTh MPABHIIbHBIC PE3YJIBTATHl U BEIBOJBI; B XOJIE
MpOBeIeHUs pabOTHI ObUTN TOMYIEHb! OITHOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISICTCSA, €CIM paboTa BBHIMIOJHEHA HE MOJTHOCTHIO HIIH
00BEM BBITIOJIHEHHOM YacT paboThI HE TIO3BOJISET CIETAaTh MPABUIHHBIX BHIBO/IOB.



Tema 2.1 OcHOBHbIC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBaHue TPUTOHOMETPUYECKHUX BbIPAKEeHU

IIpakTuyeckasi pa6ora Nel7

«IIpeoOpa3oBaHusi TPUTOHOMETPHYECKHUX BbIpakeHUii. OCHOBHbIE TPUTOHOMETPUYECKHUE
TOKIECTBA»

Henb: @opMupoBaTh HaBBIKM IPEOOPa30BAHUS TPUTOHOMETPUUYECKUX BBIPAKEHUM, HCIIONb3YS
OCHOBHBIE TPUTOHOMETPUUYECKHE TOKIECTBA.

IIpakTuyeckas padora popmupyer:

[IPy6. ymeHue CBOOOJHO OIEPHPOBATH MOHSATHSIMH: CTENEHb C IEIBIM TOKa3aTelieM, KOpPEHb
HAaTypaJIbHOM CTENEeHM, CTENeHb C palUOHAIBHBIM IIOKa3aTejeM, CTelNeHb C JIeHCTBUTEIbHBIM
(BemiecTBEHHBIM) MOKa3aTeseM, JIorapudm uncia, CHHYC, KOCUHYC U TAaHT€HC MPOU3BOJILHOTO YHUCIIA;

Boinosinenue padorsl cnocodcTByeT GOPMIUPOBAHMIO:
OK 01 Beibupats cnocoObl pemieHHs 3a1a4 MpodecCHOHATBHONU NESTEIBHOCTH MPUMEHUTENIBHO K
Pa3IMYHBIM KOHTEKCTaM ;
OK 04 D¢ddexTuBHO B3auUMOICHCTBOBATh U Pa0OTATh B KOJUIEKTUBE U KOMAaHJIE.

MaTtepuajbHoe o0ecneyeHue:
I/IH[[I/IBI/IZIyaHLHBIC 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI JIGKIII/II;'I.

3ananmue:
1. Haiingute 3HaYCHUSI TPUTOHOMETPUIECKUX (DYHKIIHIA, €CITH U3BECTHO:

1) cos x= 0,8, 3771 <x< 21
2) sin <= 0,6,% <xX<L 1T
3)tg o= —2, 2 <x< .
2. Konebanwne Hanpspkenus 3agaercs hopmynoii: U(t) = U, cos(wt + ¢,).Haiiaure 3nauenne
HanpsHKeHUs, €clii u3BecTtHo, uto U, = 100 B, ¢, = 0, sinwt = 0,6;

0<wt<§.

Ilopsinok BbINOJHEHHs padOThI:

1. 3anummuTe yciaoue.

2. 3anmummte (GOPMYIIBI OCHOBHBIX TPUTOHOMETPHYECKUX TOXKIECTB, COJEpKaIlne JaHHYIO
(GYHKIIHIO U Ty, KOTOPYIO HEOOX0IMMO HANTH.

3. Beipaszute Hem3BecTHyIO (yHKIHIO. Eciam HEoOX0mWMO W3BJIE€Yh KBAagpaTHBIH KOPEHb, TO
OIpeJIeNIUTE 3HAK UCKOMOHN (DYHKIIMHU, UCIIOJIBb3YS 3aJaHHYIO YETBEPTh.

4. BoluncnuTe 3HaYEHUS BCEX HEM3BECTHBIX (PYHKIIHMA.

Xox pa0doThI:

3

> << 21
Haiitu: sin , tg &, ctg <
Pewrenue:
1)3anuiieM 0CHOBHOE TPUTOHOMETPHUUECKOE TOXKAECTBO
cos? « +sin? o= 1
Beipazum u3 HEro HCKOMy0 QYHKIHUIO Sin &= +V1 — cos? «
Tax xak cunyc B IV 4eTBepTH UMEET OTPULIATENILHOE 3HAUEHUE, TO

1. Jlano: cos «x= 0,8,



sin x= —/1-0,64 = —/0,36 = —0,6.

2) 3anuiieM OCHOBHOE TPUTOHOMETPUUYECKOE TOKAECTBO

. sin «
X=
g cos
[ToxcTaBuM U3BECTHBIC 3HAYCHHS M HAlIeM HEM3BECTHYIO ()YHKIIUIO
tgo= 2 O 3 o7
(= = —_—— = —_—— = —
9% 708 "8 "2 7
3) 3amuiieM OCHOBHOE TPUTOHOMETPHUYECKOE TOMKIECTBO
tg x-ctga =1
1
Bripaszum u3 Hero uckoMyro GpyHKIHIO ctg X= o

tg x= 4—11
gE=T37 753

3. JaHno: ) sin «= 0,6,2 <X T
Haiitu: cos &, tg &, ctg <
Pemenue:
1)3anuiieM 0CHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO
cos? « +sin® =1
Beipasum u3 Hero uckomyro QyHKIHIO cos X= +V1 — sin? o

Tax xak kocunyc Bo |l yerBepTu orpunarenes, To cos x= —/1 — 0,36 = —0,8.

2) 3anuiuemM OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO
sin «

tg o=
cos X
[ToscTaBUM U3BECTHBIE 3HAYEHHSI U HAMIEM HEM3BECTHYIO (DYHKIIUIO
, 0,6 6 3 0.75
XX= =—==——== -0,
9%= 08~ 87 4

3) 3anuiiieM OCHOBHOE TPUTOHOMETPHUYECKOE TOMKIECTBO
tg «<-ctga =1
Bripazum u3 Hero uckomyto QpyHkIuio ctg <= tgio(
4 1
Ctg xX= —§ =-1 §
4. Jlano: tg «= —%,g <xX<L 1T
Haiitu: cos «, sin &, ctg <

Pemtenue:
1) 3amumieM 0CHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO
tg «<-ctga =1
1
Bripazum u3 Hero nckomyto GpyHkImio ctg <= o
1
Ctg X= —15
2) 3anuiieM OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO
) 1
1+ tg? = ——
c0S* &

1
Bripasum u3 Hero uckoMyro GyHKIUIO €OS X= + Toes
g

Tax xak kocunyc Bo |l yerBepTu orpunarenes, To cos X= — = - = —



3) 3amnuiieM OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECCTBO
cos? o +sin? «=1
Beipazum u3 Hero HCKoMyo0 QyHKLUIO Sin <= +V1 — cos? «
Tak kak cunyc Bo || yeTBepTH MOIOKUTENBHEIN, TO Sin X=+/1 — 0,64 = /0,36 = 0,6.
2. Konebanue Hanpspkenus 3amaercs popmysnoit: U(t) = Uy, cos(wt + ¢,).Haiinure 3naueHue
HanpspKeHus, eciii u3BectHo, uto U, = 100 B, ¢, = 0, sinwt = 0,6;
0<wt< g

(I)opMa NMpeacTaBJdCHUA pe3yjabTaTa: BhIIIOJTHEHHOC 3a1aHUC

Kpurtepun onenku:

Ouenka "oTJHMYHO'" BBICTABIACTCS, €CIIM padOTa BHITIOJIHEHA B MTOJTHOM 00BEME ¢ COOI0IEHUEM
HEOOXOIUMOM TIOCIICIOBATEIIBHOCTH JCHCTBHI; B OTBETE IMPABUIBHO M AKKypaTHO BBIIOJIHEHBI BCE
3aMKCy U BBIYUCIICHUS.

Ounenka ''Xxopomo" BbBICTaBIISIETCS, €CJIM BBIIOJHEHBl TpPeOOBaHUS K OIEHKE "OTJIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka '"yaoB/IeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM pabOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOTYYUTh MPAaBUIbHBIE PE3YIbTAThl U BBIBOJIBI;, B X0
MIPOBEICHUS pabOThI OBUTH AOMYIIEHBI OIIUOKH.

OueHka '""HeyI0BJIETBOPUTEIbLHO'" BBICTABIISETCS, €CIM PA0OTA BBHIMOJTHCHA HE TMOJIHOCTHIO HITU
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TTO3BOJISET ClieaTh MPAaBUIbHBIX BHIBO/IOB.

Tema 2.1 OcHOBHbIE IOHATHSA TPUTOHOMETPHH.
IIpeodpa3oBanne TPUrOHOMETPHYECKHUX BbIPAKCHUH

IIpakTyeckoe 3ansaTue Ne 18

«IIpeoOpa3oBaHusi TPUTOHOMETPHYECKUX BbIpa:KeHH . POpMYJIbI C10:KeHNs, YIBOCHHS.
®opmy.ibl npuBeaenns. [IpeoopazoBanne cyMMbl TPUTOHOMeTpHYeCKUX (PYHKIMI B IPOU3BeeHMeE,
npeodpa3oBaHue NPOU3BEACHUS TPUTOHOMETPHYECKUX QYHKIMIT B CyMMY»

Heas paborbl: HayunThcs npeoOpazoBBIBATE TPUTOHOMETPUUECKHUE BBIPAKEHMS, HCIIONb3YS
TPUTOHOMETPUYECKHE (POPMYIIBI.

IpakTuueckas padora popmupyer:

[Ipy6 ymeHue CBOOOJHO ONEPHPOBATH MOHATHUSMH: CTENCHb C IEJBIM IOKa3aTelieM, KOPEHb
HaTypaJ'IBHOﬁ CTCIICHHU, CTCICHb C paldOHAJbBHBIM II0Ka3aTCjI€M, CTCIICHbL C )IeﬁCTBHTeHLHBIM
(BeIIECTBEHHBIM) TTOKA3aTelIeM, JIOrapu(M YUCIia, CHHYC, KOCHHYC ¥ TAHT€HC MPOU3BOJIHHOTO YUCIIA;

BbinosiHenune padoTsl crnoco0cTBYeT (JOPMUPOBAHUIO:
OK 01 BeibupaTth crnocoObl pemieHds 3a1ad NpoQecCHOHANbHON AeATEIbHOCTH MPUMEHUTENBHO K
pa3IMYHbIM KOHTEKCTaM
OK 04 B3¢ddexTrBHO B3aUMOACHCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMaH/IE

MarepuanbHoe o0ecnieyeHme:
WNHauBuayanbHble 3aaHNsL, CIPABOYHBIE MaTEpUabl, KOHCIIEKTHI JIEKIIUH.

3amanmue:

1 BBILH/ICJ'II/ITG €0512°-c0548°—sin12°-sin48°

€0554°-5in36°+c0536°-sin54°




3m
sin(m+a) tg(7+a) _ . LZt_ .
Sin(g?n—a) ctg(m—a) + tg (T[ a): 6) sint

2. YmpocTuTe BhIpakeHUE a) Csint
Cost—SIn

3m

3 24 , 3
) cos x=—2; cosB=—2) T<x<=; m<B <=
3. Jlano - - << = -
Haiigure sin (x —p).
o in78°—-sin42°
4. HalinuTe 3HAUEHUE BHIPAKEHHS:

c0s78°—cos42°
cosa—cos3a+cos5a—cos7a

5. YrpocTuTte BeIpaKeHUE— _ , , .
sina+sin3a+sin5a+sin7a
in2 in6
6. JIOKaKHTe TOKIECTBO: e 0% — g4
)

cos2a+cosé6a

IMopsi1oK BHINOJTHEHHS PAOOTHI
1) 3anuumTe 3alaHie U ONpeAeinTe, KaKuMH (HOopMyJIamMH TPUTOHOMETPUHU
HYXXHO BOCIIOJIb30BaThCA.
2) [Tpumenute >Tu GOPMYIIBL.
3) YopoctuTe  TONy4YMBINEECS — BBIpAKCHHE.  BBIUMCIUTE, €CIH  3TO
HE00XO0/IMMO, 3HAYCHUE BBIPAKCHUSI.

Xoj penieHus:

€0571°:€c0526°+sin71°sin26°
1.Berauciaure — -
sin20°co0s25°+c0s20°-sin25°

Pemenue:
cos71° - cos26° + sin71° - sin26°
sin20° - cos25° + cos20° - sin25°
Jlist periieHus HaM HEOOXOAMMO MCTIOIB30BATh (POPMYJIBI CIIOKEHUS:
cos(a + B) = cosa - cosP F sina - sinf
sin(a + B) = sina - cosp + cosa - sinf
cos71° - cos26° + sin71° - sin26°  cos (71° — 26°)  cos45°
sin20° - c0s25° + c0s20° - sin25°  sin (20° + 25°)  sin45°
2 prOCTI/ITe BBIPAKCHIE: sin(180°+a)-tg(x—180°)-cos(360°—a)

=tg45° =1

ctg(g—a)-ctg (n+a)-cos(37n—a)

IIpu pemeHun 3TOro 3aJaHus HYXHO MPUMEHHUTH (OpPMYIbl MpuBeaeHHs. s 3TOro BCHOMHUM
MHeMoOHHMuecKoe npaBwiio: 1) Hazpanue QpyHkunu He MEHSIETCS, €CIIU K apryMEHTy o pubaBisercs —mn
i 7.

Ha3Banue ¢yHKIHMU MEHSeTCs, €Clid K apryMeHTy o IpubaBiseTcs —gn WIH gn, n-
HEYETHOE YUCIIO.
2) CraBuTCS 3HAK UCXOJHOM (YHKIIMM, CUUTAS , UTO O~ OCTPBIN yTOJl.

Pemenue:
sin(180° + a) - tg(x —180°) - cos(360° — a) —sina - tga - cosa  cosa cosa  cosa-sina )
i 3n ~ tga - ctga- (—sina) T tga | 0SA T T osq 0N
ctg(z — ) - ctg(m + a) - cos(5- — ) 9 9 9 Sina
3. JlaHo sin o<:18—7; cosp =§; g<o<< m 0<p <g.
Haiigure sin (« +8).
Pemenne: Jost pewenus HaMm HYKHO HUCIOJIb30BAaTh bopmyny CIOXKCHUS

sin(a + B) = sina - cosp + cosa - sinf

Ho HamM HEHU3BECTHEI 3HaueHHWA cos X U sing.

Haiinem cHayana 3Tu 3Ha4€HMsI, UCTIOIB3YSl OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO:
cos? « +sin? x=1

BbipazuM U3 HEro UCKOMYIO PYHKITUIO cos &= +V1 — sin? «

sinf = +./1 — cos?pB



64 289 64 15
Tak kak Kocunyc Bo || ueTBepTH oTpHIATENEH, TO cos o= — |1 — o= = — /— - ==
289 289 289 17

o . 16 25 16 9 3
Tax xak cuHyc B | 4eTBEPTH MOJIOKUTENBHBIN, TO sinf = J 1-=—= J— ——= :
25 25 25 25 5

[ToncTaBuM HaliieHHbIE 3HaYeHUS B POPMYITY ¥ BBIYUCIUM 3HAYCHHE
sin (< +p8).
8 4 15\ 3 32 45 13
sin(< +8) = — < ( ) =

175 \"17) 5 85 85 85

sin68°—sin22°

4. Haiinute 3HAaYCHHUE BBIPAKCHUS: —————————
c0568°—c0s22°

Jlnsi pemieHUs HaM HYKHO BOCIIOJIB30BaThCs (hopMyiamMu TpeoOpa3oBaHUS CyMMBI M pPa3HOCTH
TPUTOHOMETPUUECKUX (DYHKLIHN B IPOU3BEICHHE:

a+p a—p
cosa + cosf = 2cos " COoS
2 2
a+p a—p
cosa — cosf = —2sin - sin

2 2

a+ a—
sina + sinfd = 2sin p - cos p

2 2
. . a+pf a—f

sina — sinf = 2cos > - sin >

Pemenne:
] ) 68° + 22° . 68°—22° ]
sin68° — sin22° 2cos 2 sin 2 2c0s45° - sin23° cos45° L g45s
= 5 5 S 5 = - - = — - = —C
cos68° —cos22° 5. 68° +22° . 68°—22° —25in45°-sin23° sin45° g
sin > sin >
=-1
. sina+sin3a+sinsSa
5. I[OKa)KI/ITe TOXIOECCTBO: cosatcos3atcossa tg3a

Jlnsi pemieHus HaM HYKHO BOCIIOJIb30BaThCs (hopMysiaMH HpeoOpa3oBaHUs CYyMMbl UM pPa3HOCTH
TPUTOHOMETPUUECKHUX (DYHKIIHI B IPOU3BEICHHE.

Pemenue:
sina+sin3a+sins5a

= tg3a

cosa+cos3a+cos5a
BBIHI/IHIGM OTIOCIIBHO neBy}o YacCTb TOXKICCTBA U Hpeo6pa3yeM S{SA HCHOJ’IB?&YH CbOpMy.]'II)IZ

. . . . . . . atsa a-5a . . .
sina+sin3a+sinsa __ (sina+sin5a)+sinda _ 2Sin——cos——+sin3a _ sin3a-cos (—2a)+sin3a _

cosa+cos3a+cossa  (cosa+cos5a)+cos3a 2505%5“-505“_

25a+c053a cos3a-cos(—2a)+cos3a
Bocnonib3yeMcst 4eTHOCTBIO KOCHHYCA cos(—a) = cosa

_ sin3a - cos 2a + sin3a _ sin3a - (cos2a +1)  sin3a

= = = =tg3
cos3a - cos2a + cos3a  cos3a - (cosZa +1) cos3a g
tg3a = tg3a

ToxxaecTBO JOKa3aHO.
®opMa npeacTaBjeHus pe3yJbTaTa: BEIIOJIHEHHOE 3a/IaHUE

Kpurepumn oneHku:
Ouenka "oTau4Ho'" cTaBUTCS, ecnu paboTa BBIIOJIHEHA B TOJHOM O0BEME ¢ COOJNIOICHUEM



HEOO0XOAMMON TOCIIeOBAaTEILHOCTH JCWCTBUI; B OTBETE MPABHJIBHO M aKKypaTHO BBIMOJHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Ounenka "'Xxopomo' cTaBUTCS, €CIM BBIIIOJHEHBI TPEOOBAHUS K OLEHKE "OTJIIMYHO", HO JOIYILEHbI
2-3 "Henmoyera.

Ouenka "yI0BJIETBOPHUTEIBHO' CTAaBUTCS, €clii paboTa BBIMIOJIHEHA HE IMOJHOCTBIO, HO 00BEM
BBIMIOJTHEHHONW YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yJIbTaThl U BBIBOJBI, B XOJI€
MpOBeICHUS paObOTHI ObUTH TOMYIIEHBI OLITHOKH.

Ouenka ""Hey/10BJIETBOPUTEJIbHO' CTaBUTCS, €CIIM padOTa BBHIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITTOJIHEHHON YacTH pabOThI HE TO3BOJISET ClIENIATh MPABUIILHBIX BHIBOJIOB.

Tema 2.1 OcHOBHbIE IOHATHS TPUTOHOMETPHH.
IIpeoOpa3zoBaHue TPUTOHOMETPUYECKUX BbIPA:KeHHU N

IIpakTnyeckoe 3ansitue Ne 19

«ITocTpoenne rpapukoB TPUTOHOMETPUYECKUX PYHKUMIA C MCIIOJIb30BAHUEM
reoMeTpHYeCKHX NMpeodpa3oBaHmii»

Heab padorbl: HayuuThcs cTpouth rpaduku TPUTOHOMETPUUECKUX (YHKIUI

IIpakTHyeckas padora ¢popmupyer:

[1P65 ymeHue omepupoBaTh MOHSATHAMHU: palMOHaTbHAas (YHKIWSA, IOKa3aTelabHas (QYyHKIHS,
cTeneHHas QpyHkuus, sorapudmuueckas QyHKIHsI, TPUTOHOMETpUYeckue (GyHKINH, 0OpaTHbIC (PYHKINU;
YMEHHE CTPOUTH I'pa)MKy M3YYCHHBIX (YHKIUH, MCTONB30BaTh IpadUKU NpPU M3YyYCHUH TPOLIECCOB U
3aBUCUMOCTEH, NpU pelIeHUM 3aJad M3 JIPYTUX Y4eOHbIX NPEAMETOB W 33/ad U3 pealbHON KU3HU,
BBIpaXaTh (OPMYIIaMHU 3aBUCHMOCTH MEX/y BETMUYNHAMU;

IIpy8 ymeHue cBOOOJHO oOmepUpOBaTh MOHATUSAMH: Tpaduk QyHKIMH, oOpaTHas (QyHKLHS,
KOMIIO3UIMS (PYHKUIMH, JMHEHHass (QYHKUMS, KBaapaThuyHas (QYHKUMs, CTeNEeHHas (YHKIUS C LEJIbIM
nokaszaTejieM, TpPUTOHOMETpudyeckue  (yHKIMH, OOpaTHble  TPUTOHOMETpUYecKHe  (YHKIIMH,
MoKasareibHass M Jorapupmuyeckass (yHKIUH; yMEHHE CTPOUTh TIpaduku (QYHKIHUM, BBITOIHATH
npeoOpa3oBaHus rpapuKoB GbyHKIM;
YMEHHE HWCIOJBh30BaTh Tpaduku (YHKIHMHA IS W3YYEHHs MPOIECCOB W 3aBHCHMOCTEH TPH pPEIICHUH
3ajjady U3 JPYruxX Y4eOHBIX IMPEIMETOB M M3 PEalbHOM JKW3HU;BBIpaKaTh (OPMYJIaMHU 3aBUCHUMOCTH
MEXy BEIIMYHMHAMHU; yMeHHue CBOOOJIHO ONEePHPOBAThH MOHSATHIMHU: YETHOCTD
(GyHKINH, TEPUOTUYHOCTD (DYHKIIMH, OTPAaHUYEHHOCTb (DYHKIIMM, MOHOTOHHOCTh (DYHKIIMH, S3KCTPEMYM
¢bynkuuu, HawOoJbllee W HaWMEHbIIee 3HAUYCHUS (YHKIMM Ha TPOMEXKYTKE, YMEHHE MPOBOIUTH
uccieioBaHue QpyHKIUHY; yMeHue
WCTIOJB30BaTh CBOWCTBa W Trpaduku (QYHKIUH a1 pelmieHus YpaBHEHWH, HEPaBEHCTB M 3a/1ad C
napameTpamu; u300pakaTh Ha KOOPAMHATHON MJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHUH, HEPAaBEHCTB
U MX CHCTEM;

BbinosiHeHune pa6oThl crioco0cTBYET (POPMUPOBAHUIO:
OK 01 Beibuparh crnocoObl pemieHust 3aaad MNpo(hecCHOHAIBHONW JAEATENbHOCTH NPUMEHUTENBHO K
pa3IMYHbIM KOHTEKCTaM
OK 04 D¢ddexTuBHO B3auMOIEHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE

MarepunanbHoe obecrniedeHue:
I/IH)]I/IBI/IHyaJ'H)HI)Ie 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTHI HGKHI/IfI.

3aganue:
. . 1Y) v
HocrpouTts rpauk pyHKumu y = 3sin (x — ). 3anucaTh CBOICTBA ITOM PYHKIIHH.



Iopsinok BbINOJIHEHHSI PAa0OTHI:

[Tpu nocTpoeHnu rpaduka Hy>KHO BOCTIOIB30BATHCS MPEOOPa30BAHUSIMU TPAPHUKOB.

1.y = fX) + b — rpapux ¢ysxuuu mnonydaercs u3 rpadpuka yakmuun y = f(X) myrem
napauIeIbHOTO TIEPEeHOCca ITOro rpaduka Ha BenuuuHy Baojib ot OY. Ilpu stom, ecim b>0, To rpadux
¢bynkuuu f(X) + b pacnonaraercs Boime rpaduka Gyakuun f(x), eciau b<0, To HuKe 3TOrO rpaduka.

2.y = f (X + b) — rpaduk dbynkuum momydaercss u3 rpadpuka ¢pyHkuuu y = f(X) ¢ momorinsro
napajuieNIbHOTO TIepeHoca Toro rpaduka Ha BenmuunHy b Baosb ocu OX, mipu 3tom, eciau b>0, To ciBUr
BJIEBO, a ecyii b<<0, TO CABHUT BIPaBO.

3. y = - f(X) — rpadux cummeTpuder rpaduky y = f(x) orHocureapHo ocu OX

4.y = a f(x) — rpadpuxk ¢ynkumm mnomydaercs u3 rpaduxa ¢yHkuumum y = f(x) ¢ momoruipo
pacTshKeHHs Win ckatus rpaduka mo ocu OY nponopiuoHanbHO KO3QPUIMEHTY @, IpUYeM,

eciu a > 1, To Bce opanHaThI rpaduka af(x) yBennuuBaroTcs B a pas, ecinu a < 1, TO yMEHbIIIAIOTCS
B a pa3.

5.y = fla x) — rpaduk QyHkuum nomyvaercs u3 rpadpuka QyHkmuu y = f(X) ¢ MOMOIIBIO
pacTsHKCHUS WIN CKaTHsI BOJIb ock OX MPONMOPIUOHAIBHO KOAPPHUIIMEHTY @, IpudeM, eciu, a > 1, To
rpaduk cxumaercs B a pas, ecnu 0 < a <1, To pactaruBaercs B 1/a pas.

6.y = | f (x) - JUIS TIOCTPOGHUS 3TOTO rpaduka HYKHO MOCTpOouTh rpaduk QyHkuuu y = f(x) u

oto0pa3uTh oTHOCUTENBbHO ocu OX Te yacTH rpaduka, KOTOPhIE PACIIONOKEHBI HHXKE STON OCH.
[Tocne moctpoenus rpaduka npoBeauTe uccieaoBanre GyHKIUHU M0 o0IIel cxeme.

Xox padoThl

[ToctpouTts rpaduk GyHKIHH y = 2cos (x + §)~ 3amucarh CBOWCTBA 3TOH (DYHKIIHH.

Chnauana nmoctpouM rpaduk GYHKIHH y = cosx

[lepeneceM rpaduk QyHKIMH y = cos x Hag BneBo. [lonyunm rpadux pyHkumu y = cos (x + g).
Pactsnem rpaduk monyuuBiieiics ¢yHkuu B 2 pasza Brosb ocu Oy.

_v:2(:05(x+£]
3

Hccnenyem dyHkiuro mo ooueit cxeme:

D(y)=R;
E(y) =[-2;2]
y =0, mpu X=m/6 + tn, n € Z;
OyHKIUS 00IIeTo BUIA.
OyHKIHSA HEMOHOTOHHAA,
npu X € (2n/3 + 2mn; 5n/3 + 2mn) - byHKIHS BO3PACTAET;
npu X € (-n/3 + 2an;2 w/3 + 2an) — dyHKIMS yOBIBAET;

6. (-n/3 + 2nn; 2) - max;
(2n/3 + 27n; -2) — min;

7. T=2x.

orwdPE

(I)opMa NMpeaAcTaBJACHUSA PE3yJabTaTa: BEIIIOJTHCHHOC 3aJaHNUC

Kpurepumn oneHku:
Ounenka "oTau4HO'" cTaBUTCS, ecnu pabOTa BBIOJIHEHA B MOJTHOM O0BEME C COOIIOJIECHUEM



HEOO0XOAMMOW TOCIIEOBAaTEIFHOCTH JICMCTBUI; B OTBETE€ MPaBWJILHO M AKKypaTHO BBINIOJIHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Ounenka "'Xxopomo' cTaBUTCS, €CIM BBIIIOJHEHBI TPEOOBAHUS K OLEHKE "OTJIIMYHO", HO JOIYILEHbI
2-3 "Henmoyera.

Ouenka "yI0BJIETBOPUTEIBHO' CTAaBUTCS, €ClId pabOTa BBITIOJHEHA HE IMOJHOCTBIO, HO O00BEM
BBIMIOJTHEHHONW YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yJIbTaThl U BBIBOJBI, B XOJI€
MpOBeICHUS paObOTHI ObUTH TOMYIIEHBI OLITHOKH.

Ouenka ""Hey/10BJIETBOPUTEJIbHO' CTaBUTCS, €CIIM padOTa BBHIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITTOJIHEHHON YacTH pabOThI HE TO3BOJISET C/IENaTh NPABUIBHBIX BBIBOJIOB.

Tema 2.1 OcHOBHbIEC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBanne TPUTOHOMETPUYECKHUX BbIPAKEeHU

IIpakTuyeckoe 3ansaTue Ne 20
Onucanue Npon3BOICTBEHHBIX MPOLECCOB ¢ MOMOIIbIO rpadukoB PpyHKIM
Hean padoTbi: HayunThes ucnonb30BaTh rpaduku GyHKIUN B PEIICHUU MPUKJIATHBIX 3324

IIpakTHyeckasi padora ¢popmupyer:

[1P65 ymeHue omepupoBaTh MOHATHAMHU: palMOHATbHAs (YHKIOWSA, IOKa3aTelnbHas (QYyHKIWS,
cTeneHHas GpyHkuus, morapudmuueckas QyHKIMs, TPUrOHOMETpHUeckue GpyHKunuu, oOpaTHble QYHKIUY;
YMEHHE CTPOUTH Ipad)UKy M3yYCHHBIX (YHKUIUH, MCHOIB30BATh TPaQUKH MPU M3yYCHHUH TPOLECCOB U
3aBUCHMOCTEH, MpH pEIIeHUU 3a7ad U3 APYrux yY4eOHbIX MPEIMETOB U 3aJad U3 PealbHOM >KU3HU;
BBIpaXaTh (OPMYIIaMHU 3aBUCIMOCTH MEX/y BETMUYNHAMU;

[Ipy8 ymeHue cBOOOJHO oOmepUpoBaTh MNOHATUSAMU: Tpaduk GyHKIUU, oOpaTHas QyHKUHUSA,
KOMIIO3UIMS (PYHKUIMH, JMHEHHass (QYHKUMS, KBaapaThuyHas (QYHKUMs, CTENEeHHas (YHKIUS C LENIbIM
nokaszaTejieM, TpPUTOHOMETpudyeckue  (yHKIMH, OOpaTHble  TpPUTOHOMETpUYecKHe  (YHKIIHH,
MoKasareibHasi M Jiorapupmuueckas (QyHKIUH; yMEHUE CTPOUTh TpaduKu (YHKUIUN, BBHINOIHSTH
npeoOpa3oBaHus rpauKoB GbyHKIM;
YMEHHE HWCIOIb30BaTh Tpaduku (GYyHKIMN JUISI U3y4EHHsI MPOIECCOB M 3aBHCHMOCTEH TMpH pPEHICHUH
3ajja4 U3 JPYrux y4eOHBIX MPEIMETOB U M3 peajbHOM >KU3HU; BbIpaXaThb (OpMylaMH 3aBHCUMOCTH
MEXy BEIIMYHMHAMHU; yMeHHue CBOOOJIHO ONEePHPOBATH MOHATHIMHU: YETHOCTD
(GyHKINH, TEPUOTUYHOCTh (DYHKIIMM, OTPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM
¢bynkuuu, HawOoJblllee W HaWMEHbIee 3HAUYCeHUS (YHKIMHM Ha TPOMEXKYTKE, YMEHHE MPOBOIUTH
uccieioBaHue QpyHKIUHY; YMEHHU €
UCTOJNB30BaTh CBOWMCTBa WM rpadukm (QYHKIUN JUIs pelieHus ypaBHEHHWH, HEpaBEHCTB M 3a7ad C
napameTpamu; u300pakaTh Ha KOOPAMHATHOMN MJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHUH, HEPABEHCTB
U MX CHCTEM;

[1Py18. ymeHue MoOnAEIMpPOBATH pealibHbIE CHUTYAllMM Ha s3bIKE€ MaTeMaTHKH; COCTaBIISATh
BBIpO)KEHUS, YPAaBHECHHUsS, HEPABEHCTBA M WX CHCTEMBI 10 YCJOBHUIO 3a/1a4M, MCCIEIOBATH MOCTPOCHHBIE
MOJIEJI C HCIOJb30BaHMEM ammapara aiareOpbl, MHTEPIPETUPOBATh MOJIYUYEHHBIH pe3yJbTar; CTPOUTH
MaTeMaTHYECKHUE MOJIENTN C TTOMOIIBI0 TEOMETPUIECKUX TIOHSATHI W BEJTMUWH, PEIIaTh CBSI3aHHBIC C HUMH
NPAaKTUYECKHE 3a/1auM; COCTABIATh BEPOSATHOCTHYIO MOJENb M HUHTEPHPETHPOBATH IOJIYy4EHHBIH
pe3yabTaT; pemaTh MPUKIAJAHBIE 3aadydl CPeICTBAMH MaTeMAaTHYEeCKOrO aHaln3a, B TOM 4YHCIE
COILIMAJIEHO-9)KOHOMHYECKOTO U (PM3HUECKOTO XapaKTepa;

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BeibupaTth crnocoObl pelieHds 3ajiad NpoPecCHOHANbHON AeATEeIbHOCTH MPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM
OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMaH/IE



I1IK 2.2 Pa3paGaTbIBaTh TEXHOJOTUYECKYIO JOKYMEHTAIMIO ISl MPOBEACHHUS pabOT MO TEXHUYECKOMY
00CITYy’)KMBaHUIO MMPOMBIIIJIEHHOTO (TEXHOJIOTHYECKOTO) 000pYA0BaHUSI.

MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPAaBOYHbIC MAaTCpUaJibl, KOHCIICKTbBI HGKHHﬁ.

3ananmue:
1. Ha pucynke nzo0pakeH rpadk 3aBUCHMOCTH KOOPJAHHATHI OT BPEMEHHU
KOJIEOJIIOLIErOCs TeAa.

L‘ e

x

ITo rpaduky onpenenure: 1) aMmMTyy Kojiebanwii; 2) mepuo| KoyedaHuii; 3) 4acTory
Kosie0aHui; 4) 3aNMIINTE ypaBHEHUE KOOPIUHATBI.

2. Ectb MmrHOBeHHas poTorpadus BOIHBI B PE3UHOBOM IITHYPE.

Omnpenenure: 1) AIMHY BOJHBI; 2) aMIUIUTYy KOJIeOaHUN YacTHUEK IIHYypa.

- ———————

S, M

01W156\>

3. Ilo npeacraBieHHOMY IrpaduKy OnpeaenuTe aMIUIUTYy U Iepro/] KojaeOaHHii
HUTSHOTO MasATHHKA.

x, cm 4

Y
NV A

4. [To ypaBHEHHIO TAPMOHUYECKUX KOJICOaHHIA ONPEICIIUTh aMILIUTYLY, YTIIOBYIO
CKOPOCTb, ITEPHOJT M 4acTOTy. HauepTuTh rpadmk JaHHOTO TAPMOHHYECKOTO KOJICOaHMS.
1) x =15 sin 3xt

2) x = 8 sin /3t

3)x =10 sin zt

Ilopsiiok BbINOJTHEHHS PA0OTHI:
1) O3HaKOMHUTHCS C YCIOBHEM 3aJ1a4H, POAHATU3UPOBATH TpaduK.
2) Ilo rpaduky, UCIIONB3Ys] CBOHCTBA TPUTOHOMETPUYECKUX (QYHKIHUH, ONPENeIUTh HEOOX0IUMbIe



BCINYHNHBI, 3aIITMCAaTh OTBCT.

Xoxa pa6oThl
ITpu pemennu 3a1a4 HEOOXOJMMO MCII0JIb30BaTh CBOMCTBA TPUTOHOMETPUYECKON pyHKIMM
y =sin x.
DyHKIHUA Y = SiN X
I'paduxoM GyHKINU SBISIETCS CUHYCOHIA.
[TosTHYI0 HEMOBTOPAIOIIYIOCS 4YaCTh CHHYCOUBI HA3bIBAIOT BOJHOW CHHYCOUBI.
[Tos10BMHY BOJIHBI CHHYCOU/IbI HAa3bIBAIOT IIOJIYBOJHOW CUHYCOUBI (MJIM apKOM).

- r4 T=2n
y=sinx ® )
1+ ;
X
7 f % ] ; t “—p
-2n _3n -T X n n 3n 2n
2 2 o : 2

CaoiicTBa ¢pyHKIUHM Y= SiN X:

1) O6nacte onpeneneHus GyHKIUH —MHOXKECTBO JEHCTBUTEIIBHBIX YUCEI.

2) O6unactp 3HaueHUH QyHKIMHA —0Tpe3ok [—1; 1]

3) Oro HeueTHast PYHKIIMS.

4) Oto HenpepbIBHAS (DYHKITHSL.

5) Koopaunatsl Touek nepeceueHus rpaduka:-c ocbto abenuce: (nn; 0),-c ocbro opauHat: (0; 0).

6) Ha otpeske [-n/2; m/2] pyHKIMs Bo3pacTaet, Ha oTpeske [n/2; 3n/2] —yObIBaer.

7) Ha npomesxyTkax [27n; w + 27tn] QyHKIUSA NIPUHUMAET MOJI0KUTENbHBIE 3HaueHus1. Ha mpomexyTkax

[-mt + 27n; 27n] GyHKIMS TPUHUMAET OTPHUIIATE/ILHBIC 3HAUCHUSI.

8) IIpomexxyTku Bo3pacTanusi GyHKUuM: [-n/2 + 2xnn; w/2 + 2nn].IlpomexxyTku yObiBaHus GyHKUMU: [7/2
+ 27an; 3n/2 + 2nn].

9) Toukn MuaMMYMa pyHKIMH: -1/2 + 27tn. Toukn MakcumMyma QyHKIUM: /2 + 27N

10) dynkuus orpanrueHa cBepxy u cHu3y. Haumenspiiee 3Hauenne pyHkuuu —1, HaubosbIiee 3HaYeHHE
1.

11) D10 nepuoanueckas pynkuus ¢ nepuoaom 2z (T = 2m)

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHNe

Kpurepum ounenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBINOJIHEHA B TOJHOM O0BEME C COOIOJIEHUEM
HEe0oOXOIMMOM TOCIIEN0BaTENIbHOCTH JEHCTBHUI; B OTBETE MPaBUIBHO M AKKypaTHO BBINIOJIHEHBI BCe
3alUCH U BBIYUCIICHUSI.

Ouenka "'xopomo' cTaBUTCS, €CIM BHIIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
2-3 Hezouera.

Ouenka "yI0BJIEeTBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHECHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NpPaBUJIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBEJICHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

OueHka "Hey10BJI€TBOPUTEIbHO'" CTaBUTCS, €CIIHM padOTa BBHIIIOJIHEHA HE MOJHOCTHIO U 00BEM
BBITIOJTHCHHOU YacTH paOOThI HE TTO3BOJISIECT CAEIATh MPABHIIBHBIX BHIBOJIOB.



Tema 2.2 Tpuronomerpnuyeckne ypaBHeHHsI 1 HEPABEHCTBA
IIpakTyeckoe 3ansaTue Ne 21
«Ilpocreiiine TPUrOHOMETPHYECKHE YPABHEHHUSI M HEPABEHCTBA
Henanb padorel: HayuuThcs pemars npocTeiiie TpUroHOMETPUUECKUE YPABHEHUS.

IpakTuyeckasi padora ¢popmupyer:

[IPG3 ymeHue omnepupoBaTh MOHATUSMU: palMOHAIbHBIC, HPPALMOHANbHbIE, IOKa3aTelbHBIC,
CTETeHHbIE, Torapu(MUUecKrue, TPUTOHOMETPUICCKUE YPABHEHHSI U HEPABCHCTBA, UX CHCTEMBI,

[1Py7 ymeHnue onepupoBaTh MOHATUSMU: TOKIECTBO, TOXKAECTBEHHOE MpeoOpa3oBaHUE, ypaBHEHHE,
HEPABEHCTBO, CUCTEMA YPAaBHEHUI M HEPABEHCTB, PABHOCWJIBHOCTb YPABHEHHM, HEPABEHCTB U CUCTEM,
panuoHalbHbIE, HppaLMOHAJIBHEIE, MIOKa3aTeJbHbIE, CTEIIECHHBIE, norapudmuyeckue,
TPUTOHOMETPUYECKUE YPABHEHHMS, HEPABEHCTBA M CUCTEMbI; YMEHHE PEIIATh YPABHEHUS, HEPABEHCTBA U
CUCTEMBbI C TOMOILBIO PA3JIUYHBIX IPUEMOB; PEIIATh YPABHEHUSI, HEPABEHCTBA U CUCTEMBI C IIAPAMETPOM;
MPUMEHATh YPaBHEHHUS, HEPABEHCTBA, UX CHCTEMBI ISl PELICHUS MAaTEMAaTHYECKMX 3aJad M 3a7ad U3
pa3IMYHbBIX 00JacTel HayKH U peallbHOM JKU3HH,

Boinosinenue padorsl cnocodcTByeT GOPMHPOBAHMIO:

OK 01 Bsibupats crioco0sl penieHus 3aaad npoeCCHOHATFHON AEATEIbHOCTH MPUMEHHUTEIBHO K
Pa3INYHBIM KOHTEKCTaM

OK 02 Hcnonb30BaTh COBpEMEHHBIE CPECTBA MOKUCKA, aHAIN3a U WHTepIpeTanuy HHpopMaun u
UH(OPMAIIMOHHBIE TEXHOJIOTHH JIJIs BBIIIOJIHEHUS 3a/1a4 MPO(ECCHOHANBHON e TeIbHOCTH

MaTtepuajbHoe o0ecneyeHue:
I/IH)II/IBI/II[yaHI)HI)IC 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI J'IeKIIHfI.

3ananue:
Pemure TPUTOHOMCTPUYUCCKUEC YPABHCHUA:
1) cos3x =0
. VA _
2) sin (Zx - Z) =-1
3) 3tg (4x + g) =—V3

4) ctg(2x+%) =—§

5) sindx - cos3x + cos4x - sin3x = %

Ilopsinok BbINOJHEHHS padOThHI:

1. 3anucarh ypaBHEHHE W OINPEACIHTh, K KaKOMy BHJy OHO OTHOCHUTCS W Kakou (opmyioii
HEOOXOMMO BOCIIOIL30BATHCS.

2. Pemuth ypaBHEHHE.

3. 3ammcarhb OTBET.

Xox pa0doThI:
Pemmre TpuroHoMeTpUUECKUE ypaBHEHUS:
1) sin2x =0

DTO ypaBHEHHE OTHOCHUTCS K YACTHBIM CITy4asiM, TIO3TOMY KOPHHU HaxoasTcs 1o hopmyrie

X=mn, NeZ

XXXXXXXXXXXX
2x = mn,nez,



OtBeT:x = gn, neZ
T
2) cos (Sx +§) =-1

OTO ypaBHEHHE OTHOCHTCS K YAaCTHBIM CIy4asM, I[O3TOMY KOPHH HaxoJIsATCs 1Mo Qopmyie

x=m+2nn, n€Z

XXXXXXXXXXXX
5x+§=n+2nn, nezZ

5x=n—§+2nn, nezZ

5x = 2?” + 2nn, neZ

X = n 2—nn, nez
15 5
0 _ 2n + 2n 7
TBET: X = =13 n, ne
3) 2cos3x=-1
Paznenum o6e yactu ypaBHenus Ha 2. [lonyunm ypaBHEHUE: cos3x = — %

1
OTO ypaBHCHHE HE SBISICTCS YACTHBIM CIy4aeM, a = —-,|a| <1. lI0o9TOMy OHO MMECT pelICHHE,
KOTOPOE€ HAaxXoAUuTCs 1o GopMmyJie: x = +arccosa + 2rn, neZ
1
3x = Farccos (— E) + 2mn, neZ

3x = *(m — arccos %) + 2mn, neZ
3x = +(mw — g) + 2nn, nezZ

3x = i%ﬂ+ 2nn, neZ

2T 21
X = +?+?n, nez

2 2
OTBerT: x = J_r;" + ?”n, neZ

V3

9 o (6x-3) -2

ypaBHeHI/IC HMECT PCHICHUC, KOTOPOC HAXOAUTCA 110 q)opMyne: x = arctga + nn, neZ
s V3
6x — 7 =arctg | — 3 + mn, nezZ

DyHKIUSA y = arctgx HEYETHAs, IOITOMY arctg(—x) = —arctgx.

6x —§= —arctg§+nn, nezZ
6x—§= —%+7m, nezZ
6x = —E+E+7m, nezZ

6 4

s
6x =E+rm, nezZ
s s
x=—+-n, neZ
72 6

T T
OTBeT: x = 72 + gn, nezZ

. ; 3
5)cos6x - cos3x + sinbx - sin3x = g
Buaum, 9To 1€ByI0 4aCcTh MOKHO CBEPHYTH IO (JOPMYIIaM CIIOKEHUSI:
cos(a + B) = cosa - cosP F sina - sinf

cos(b6x — 3x) = -5

cos3x =

| G

TenepL YpaBHEHHUEC SIBIIACTCS HpOCTeI‘/'IHH/IM M €ro KOpHM HaxXOAATCs IO (i)OpMyne: x = +arccosa +
2mn, nez.

3x = +arccos g + 2mn, neZ

3x = i%+ 2nn, nez

g 21
x=+—+4+—n, neZ
18 3



0 =+ " +27r Z
TBET: X = _E ?Tl, ne.

(I)opMa NMpeaAcCTaBJICHUA pe3yjabTaTa: BhIIIOJIHEHHOC 3a1aHUC

Kpurepun oneHku:

Ouenka "oTau4uHo'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJTHOM O0BEME C COOIOJICHUEM
HE0OXOIMMOM TOCIEN0BATEIbHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIMCH U BBIYUCIICHUS.

Ouenka '"Xxopomo' cTaBUTCS, €CIM BBIMOJIHEHBI TPEOOBAHMS K OIEHKE "OTIWYHO", HO JOIMYIICHBI
2-3 HemoueTa.

Ouenka "ya0BJIETBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBIMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISIET IMOJYYWUTh NPABHIBHBIC PE3YJIbTaThl M BBIBOJBI; B XOJE
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OITHOKHY.

OueHka "Hey10BJIeTBOPUTEIBbHO' CTaBUTCS, €CIIM padOTa BBHIIIOJIIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTH pabOThI HE MO3BOJISET CAENaTh MPABIIIBHBIX BBHIBOJIOB.

Tema 2.2 Tpuronomerpuyeckue ypaBHeHHsI 1 HEPABEHCTBA
IIpakTuyeckoe 3ansiTue Ne 22
«Tpuronomerpuyeckue ypaBHeHHsI H MeTOAbI UX PellIEHUs»
Heab padorbl: HayunThcs pematb TPUTOHOMETPUUECKHE YPABHEHHUS.

IIpakTHyeckas padora ¢popmupyer:

[IP63 ymeHue omnepupoBaTh MOHATUSMU: palMOHAIbHbIE, HMPPALMOHAIbHBIE, IOKa3aTelIbHBIE,
CTEINeHHbIE, JTorapu(pMHUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHNS U HEPABEHCTBA, UX CUCTEMBI;

[1Py7 ymenue onepupoBaTh NOHATUSAMU: TOKIECTBO, TOXKIAECTBEHHOE MPe0Opa3oBaHUE, YpaBHEHHE,
HEPaBEHCTBO, CUCTEMa YPAaBHEHWU M HEPABEHCTB, PABHOCWIIBHOCTb YPAaBHEHUH, HEPABEHCTB U CHUCTEM,
panMoOHaIbHbIE, MppaLMOHAIIBHEIE, IIOKa3aTeJIbHbIE, CTEIICHHBIE, norapudmuyeckue,
TPUTOHOMETPUYECKUE YPABHEHMS, HEPABEHCTBA U CUCTEMBI; YMEHHE pellaTh YPaBHEHHUs, HEPAaBEHCTBA U
CUCTEMBI C IOMOIIBIO PA3JIUYHBIX IPUEMOB; PEIIATh YPABHEHHUSI, HEPABEHCTBA U CUCTEMBI C IIAPAMETPOM;
IIPUMEHATh yYpaBHEHMs, HEPABEHCTBA, MUX CHUCTEMBI [l pPELICHUSA MATEeMATHUYECKUX 3aJad U 3a7a4d U3
pa3IMYHbIX 00JacTel HayKH U pealibHOM JKHU3HH;

BobinosiHeHune pa6oTsl criocodcTBYeT (POPMUPOBAHUIO:

OK 01 BeiGupats cioco0sl peuieHus 3aaad npodhecCUOHAIbHOM IesITeIbHOCTH MPUMEHUTENBHO K
Pa3IMYHBIM KOHTCKCTaM

OK 02 Hcnonb30BaTh COBpEMEHHbIE CPECTBA TIOMCKA, aHAJIM3a U UHTEPNPETaluu UH(POPMAIUU U
I/IH(bOpMaIII/IOHHBIe TEXHOJOI'NHU JJIA BBIIIOJTHCHUS 3a/1a4 HpO(l)eCCHOHaHBHOfI ACATCIIBHOCTH

MarepuanbHoe o0ecnieyeHme:
NHauBuayanbHble 3aaHNs], CIPABOYHBIE MAaTEPUAIbl, KOHCIIEKTBI JIEKIIUH.

3ananmne:

Pernre TpPUrOHOMETPHUYECKUE YPABHEHUS:
1) 2sin?x — 3sinx +1=0

2) 8sin’*x + 6cosx —3 =10

3) 6tg?x +tgx—1=0

4) sindx + sin3x =0

5) cos?(mr—x) +8cos(mr+x)+7 =0



Ilopsinok BbINOJHEHHS padOThI:

1. 3anummre ypaBHEHHE M OIpENENUTe, KaKUM CIIOCOOOM YypaBHEHHME BO3MOXKHO CBECTH K
MIPOCTEUIIMM YPABHEHUSM.

2. Ecnu Heo6XxoIuMo, BBEJUTE HOBYIO MEPEMEHHYIO M PELIMTE ypaBHEHHE OTHOCHUTEIBbHO ATOM
nepemeHHo. llocime pemeHus ypaBHEHHMS C HOBOM IIEPEMEHHOW BEpHHUTECh K 3aMeHe. J[oikHO
IIOJIYYNUTBCS NPOCTENIIEE TPUTOHOMETPUYECKOE YPaBHEHUE, PEIIUMB KOTOPOE, MOJYyYUM KOPHH JAHHOIO
ypaBHeHus. IloMHUTE, YTO, €ciaM ypaBHEHHE COACPKHUT (YHKUUU y = tgx,y = ctgx, TO HEOOXOIUMO
YUYeCTb UX 00J1aCTh OINpEIeIEHUs.

3. Ecnmu ypaBHeHHE MOKHO NPEACTAaBUTh B BHJE MPOU3BEACHUS HECKOJIBKHX MHOXHUTEIEH, U
IIpaBasl 4aCTb paBHA HYJIIO, TO PA3JIOKHUTE JIEBYIO 4aCTb HA MHOXXMTEIU U UCIOJIb3YH IPaBWIIO, KOIZAA
IIPOU3BEICHUE paBHO Hym0. [IpUpaBHAB KaKIblii MHOMHTEIb K HYJIIO, IIOJIYYUM HECKOJBKO

MPOCTEHUININX YPABHEHHH, KOTOPhIE HEOOXOUMO PEIINTh, YUUTHIBAsI 00JIACTh TONMYCTUMBIX 3HAYEHUH.
4. 3anumure OTBET.

Xox pabdoThI:

Pemnre TpuronomeTpuueckue ypaBHEHHUS:

1) 2cos?x + cosx = 1

Pemenue:

DTO ypaBHEHHE C TIOMOINBIO BBEICHHUS HOBOW TMEPEMEHHOM MOXHO IPUBECTH K PEHICHUIO
MPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUH.

[lycThb cosx = t, TOra Halle ypaBHEHUE IPUMET BUJ 2t +t = 1

[lepeneceM | B JIeByIO Y4acTh U MOJTYYUM MOJIHOE KBaIPATHOE YPABHEHHE

2t24+t-1=0
D=1-4-2-(-1)=9, D=3
-1-3

ti=————=-—-1:
1 4 11
; -1+3 2 1
2T 4 T 472

Bepremcs k cTapoii mepeMeHHOM:
1
cosx = —1 U cosx = .

[Tosydnnm aBa MPOCTEUITUX TPUTOHOMETPUYECKHX YpPaBHEHUS, TEPBOE OTHOCUTCS K YaCTHBIM
Cily4asM, a BTOpOe penraercs mo obieit popmysie. Permm ux.
1Dcosx = -1
x =m+ 2nn, neZ
2)cosx ==
2

1
x = tarccos > + 2mn, nez

X = ig + 27n, nezZ
OTBeT: x =1+ 2nn, x = i§+ 2nn, neZ

2) 2cos*x +sinx—1=10

Pemenue:

DTO ypaBHEHHE COACPKUT pasHOMMEHHBbIE (DYHKIIMH, TIOITOMY Cpa3y BBECTH HOBYIO MEPEMEHHYIO
HE TOJIyUYUTCS.

Bocnons3yemcsi OCHOBHBIM TPUTOHOMETPUYECKHM TOXIECTBOM M BBIPa3UM OJIHY (YHKIIHIO Yepe3
ApYryto:

cos’x + sinx = 1

cos?x =1 —sin’x

2(1 —sin?x) + sinx—1=10

2—2sin*x+sinx—1=0

—2sin*x +sinx+1=0

2sin’x —sinx —1 =0

DTO ypaBHEHHE C TIOMONIBIO BBEICHUS HOBOW IMEPEMEHHOW MOYKHO TPHUBECTU K PEIICHUIO
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.



Ilycth sinx = t, TOra Halle ypaBHEHUE IPUMET BUL;: 2t —t — 1 =0
D=1-4-2-(-1)=9, VD=3

t_1—3_ 1
Toog Ty
143
tzz—:

4

=1

RIS

BepnemMcs k ctapoit mepeMeHHOM:

sinx =1 1500071 sinx = —%.

[Monyumnu ABa MPOCTEUIIMX TPUTOHOMETPUYECKUX YpPAaBHEHMsI, MEPBOEC OTHOCUTCA K YaCTHBIM
cllydasm, a BTOpoe peraercs o oouieit popmyie. Pemum ux.

1) sinx =1 x = §+ 2nn, neZ
2) sinx = —%. x = (—=1)"arcsin (— %) + mn, neZ
x=(-D" (— E) + 7n, nez
6
T
x = (-1t 2 + mn, neZ
T T
OTBeT: x = > + 27n, x = (—1)"*1 3 + 7n, neZ

3) 5ctg?x —8ctgx +3 =0

OTO ypaBHEHHE C IIOMOIIBIO BBEJICHUS HOBOH IEPEMEHHONM MOXHO IPHUBECTH K PELICHUIO
IIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

Ilyctb ctgx = t, TOrAA Halle ypaBHEHHUE IPUMET BUJ: 5t — 8t +3 =0

VYuursiBaem O[3 x # nn, neZ
5t2—-8t+3=0

D=64—4-5-3=4, D=2
f=2"2_06
1 10 - Yy
; 8+2
T
BepneMcs k ctapoil mepeMeHHOM:
ctgx =1 150071 ctgx = 0,6.
Pemnm ux.
l)ctgx =1 x = arcctgl + tn,neZ x = %+ nn,nez

2)ctgx =0,6 x =arcctg0,6 + nn,neZ
s

OTBeT: x = " + mn,x = arcctg0,6 + nmn, neZ

4) cos2x + cosdx — cos3x =0
Pemenue:
Ucnone3ys Gopmysibl mpeoOpa3oBaHus CyMMBbI M Pa3HOCTH (DYHKIMH B IPOM3BEIECHUE, PA3IOKUM

IIPaBYIO 4acCTh YPABHEHMS HA MHOKHTEIIU:
2cos 2x+4x 2x—4x

2cos3x - cos(—2x) — cos3x =0 cos(—2x) = cos2x

2c0s3x - cos2x — cos3x =0

cos3x(2cos2x—1) =0

cos3x = 0 UK 2cos2x —1 =0

HOHyLII/IJ'II/I JaBa HpOCTCﬁMHX TPUTOHOMCTPUUCCKHUX YPABHCHUA, IECPBOC OTHOCUTCA K YaCTHBIM
cllydasiM, a BTOpoe peraercs o oouieit popmyse. Pemum ux.

1)cos3x =0 2)2cos2x —1=0
2cos2x =1

—cos3x =0

T
3x ==+nn, neZ

1

T 7 —
x=—+—-nneZ cos2x 2
6 3 T
2x=i§+2nn, nezZ



T Vs s
OTBeT: x =g+§n, X = ig+rm, nezZ

, 3
5) 2sin®(m — x) +5cos(7ﬂ—x) +2=0
Pemenue:
ChHauana Hy>KHO IPUMEHHUTH (YOPMYJIbI IPUBEACHUS: sin? (T — x) = sin’x
3 .
Ccos <— - X) = —Sinx
2
[Tonyuum ypaBHeHue: 2sin’x — 5sinx + 2 = 0
OTO ypaBHEHHE C IIOMOIIBIO BBEJICHUS HOBOM IEPEMEHHONM MOXHO IPHUBECTH K PELICHHUIO
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUH.

Ilycth sinx = t, TOr/a Halle ypaBHEHUE IPUMET BUL;: 2t% — 5t + 2 = 0
D=25-4-2-2=9, VD=3

. 5-3 1
1= 4 - ’
. 5+3 8 )
2T 4 T4
Bepremcs k cTapoii mepeMeHHOM:
sinx =% MR sinx = 2.
1)sinx = % x = (—1)"arcsin% + 7n, neZ 2)sinx = 2 YpaBHEHHE HE UMEET PEUICHUH, T.K. 2 > 1

x = (—1)”% + mn,

OtBeT: x = (~1)"= + 7n,
®opMa NpeacTaBIeHHs Pe3yJIbTAaTAa: BHIIOIHEHHOE 3aJaHHE

Kputepun onenkmn:
Ouenka "oTJaMYHO'" CTaBUTCA, €Clid paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM

HE0OXOIMMOM TOCTENOBATENbHOCTH JEHCTBHIL; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCe
3aIMCH U BBEIYUCIICHU.
Ouenka "Xopouo' cTaBUTCS, €CIM BHITIOTHEHBI TPEOOBAHUA K OLIEHKE "OTJIMYHO", HO JOMYIIEHbI

2-3 Hegoyera.
Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €CliM paboTa BHINOJHEHA HE IMOJIHOCTBIO, HO 00BEM
BBITIOJTHEHHON YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUJIbHBIE PE3yJAbTaThl U BBIBOJBI, B XOJ€

MPOBeICHUS pabOThI ObLUTH AOMYIIEHBI OIIUOKH.
Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CITM padOTa BBHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM

BBINOJIHEHHOM YacTH paboThl HE MO3BOJISIET ClIENIaTh MPAaBUIIbHBIX BHIBOJIOB.
Tema 3.1. IlpousBognast pyHKIHMH U ee IPUMEHEHHUE

IIpakTnyeckoe 3ansitue Ne 23

«UnciaoBasi  NMOCIEAOBATEIBHOCTb, CHOCOOBI  ee  3aJaHMsA, BbIYHMCJICHHE  YJICHOB
nociaenosareabHocTH. [Ipenes nocaenosareabnoctu. Haxoxxaenue npenesioB GyHKIHN»

eab padoThi:
1. HayuuThcsl BEIUMCISTH MPEAebl (PYHKIINU.

2.Hayuutbcs n30aBasiThCS OT HEONpeAeIeHHOCTEN (%) MU (g)
3.HayunTbcs pemars 3aa4u, CBI3aHHBIE ¢ YHCIOBOU MOCIEA0BATEIBHOCTBIO.

IIpakTuyeckas padora popmupyer:



[IPy9 ymeHnue cBOOOIHO OMEPUPOBATH MOHATHUSAMH: IOCIEA0BATEIBHOCTh, apudmMeTHuecKas
mporpeccusi, reoMeTpudeckas IMporpeccus, OECKOHEYHO YObIBaroIlasi IeoMeTpHuYecKas IMpPOTpeccus;
YMEHHE 33/1aBaTh MOCIIEA0BATEILHOCTH, B TOM YHCJIE C TIOMOLIBIO PEKYPPEHTHBIX (hopmyi.

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 Bribupats criocoObl pemeHus 3a1ad npo(ecCHOHaTbHON NeATEIbHOCTH MPUMEHHUTEIIBHO K
Pa3IMYHBIM KOHTEKCTaM

MarepuanbHoe obecniedenue: VHauBuIyabHble 3aaHusl, CIIPABOYHBIE MATEPHAIIbl, KOHCIICKTHI
JIEKIIUH.

3aganue.
1) Pemuthb 3a1aun Ha YKCIOBYIO MOCIIEA0BATEILHOCTD.
2) BeIurciuTh npeaestbl OyHKIHiA

3amaunue 1 3aganue 2

1. HaiiT BOCEMOM 4JIEH ITOCJICIOBATEIBHOCTH,
1. 2. 3.
52

SARLU 6.li x2-2x-3
3" 4" n+1’ M3 12
. Haitn HOMCP 4HncCjia 3B IIOCJICA0BATCIIBHOCTHU .
Zn + 1 7 i x2-1
a, = nZ .llmx_,l m
3. Beranciurs:
. 6x2+5x—4
leIP (3X —8x+ 5) 8.11mx_,2 TZx
4 lim,_, Y&
. x—2
1-2x 9.i VIE+1
lim,_,q -
x2-16 Vx+1-2
5.lim,_, — — 10.lim,_,5 =

Ilopsinok BbINOJHEHHS padOThI:

BauMaTenbHO 03HAKOMBTECH C YCIIOBUEM 3aIaHUS.

[Tonp3ysich CBOMMU MIKOJIBHBIMU 3HAHUSIMU (B CIydae 3aTpyAHEHHUS BOCIOJIb3YHTECh CIIPAaBOYHBIMU
MaTepHuajiaMM), BBIIOJHHUTE 33/1aHUE

Xoa pa0doThI:

Saganmne Nel
1. JIeBATHIN YICH ITOCIEAOBATEIbBHOCTH ¢, = (2"_1 ) paBen?
Vn3+3
2:-9-1 17 17 17
K <\/93 +3) N RN R T s
2. Howmep uncna 6, aBisitonierocs 4ieHoM Mocie10BaTeNIbHOCTU a, = n? —5n  paBeH?
6=n%-5n
n2-5n-6=0
n;=6
n,=-1 —TIOCTOPOHHHI KOPEHb T.K. HOMEP HE MOXKET OBITh OTPUIIATENLHBIM YUCIIOM.
OtseT: N=6.

3amanue No2
o 0
Haiigure npenens! mpeaBapuTeNsHO H30aBUBIIKUCH OT HEOTPEACIEHHOCTH (6)



. x*-81 _ (0) _ ..  (x-9)(x+9) _ 18
L timss e = (§) =m0 5™ = lim 2 = lim = im2 = 2
x%+4x-5 0\ _ . (x+5)(x-1)
2. llmx_&—1 = (5) = }(1_)1—()(_ T hm(x +5)= llm(l +5) = llm(6) =6

x> +4x—-5=0 {x1+x2=—4_>{x1=—5

x1+x2 =-5 - Xy = 1

31 Vatx—vJa—x _ (9) (x/a+x Va—x)(Va+tx+Va-x) _ lim Watx)?-(a=x)? li atx—a+x
s MMy = 0) = % x(Varxivazx = xLo (Vatxivaz) o x(arzivax)
( ) ( ) ( )

. 2x s 2 2 _
I ) A e A e = Im o zr = }cl—r;% va r'

Brerancaurts npeaciibl UMCIOIUE HEOIIPEACICHHOCTD (;)

x3 2x% 3x, 4 3.1, 4

4. i x3+2x243x+4 _ (o0 li Bt tete o MatEtE . 1404040 _1_1,
dimy s = = lim 52520 = lim ——5—% = lim = lim =-=-;
4x°+4+3x“4+2x+1 oo x—=00 25 +_3+_ X—00 4+;+x—2+x—3 x—o0 4+0+0+0 xX—00 4 4
X X X
3 342
2x3 3x%  «x 3 1
5. i 2x3+43x24x _ (oo — I Bitata li 24tz — lim 20*0 _ (%) —+
clim =——— = (=) = lim *Z** = lim < = —— = ()=t
X—00 x“+4 oo X—00 St X—00 ;+— x—oo 0+0 0
X X

(0 B 3HAMCHATCJIC IIPUHUMACM 3a OECKOHEYHO MaJlyro BGJ'II/I‘II/IHy.)
(I)opMa NnpeacTaBJICHUsA pe3yjabTaTa: BhIIIOJTHCHHOC 3a/laHKE.

Kpurepun oneHku:

Ounenka "oTau4HO'" cTaBUTCS, ecou paboTa BBINOJIHEHA B TOJTHOM O0BEME C COOJIOJICHUEM
HE0OXOIUMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

Ouenka "Xopouo' cTaBUTCS, €CIM BHITIOJHEHBI TPEOOBAHUS K OLIEHKE "OTIMYHO", HO JOIMYIIECHbI
2-3 Hemouera.

Ounenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clid PabOTa BHINIOJHEHA HE IMOJHOCTBIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJIAET MOJYYUTh NPAaBUIBHBIE pPE3ylbTaThl U BBIBOJBI, B XOJI€
MPOBEICHUS pabOThHI ObUIH JOMYIIEHBI OIIMOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CITM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH PabOTHI HE MO3BOJISET CAENaTh MPABUIIBHBIX BBHIBOJIOB.

Tema 3.1. IlpousBoanas pyHKIHMH U ee IPUMEHEHHUE
IIpakTnyeckoe 3ansTue Ne 24

«HaxoxaeHue Npou3BOIHbIX N0 onpeaenennio. Ipasuia u popmyJisl nudpdepeHunpoBanus,
Ta0IMIAa NPOU3BOIHBIX 3JIeMEeHTAPHbIX (PYHKIMII»

Heabr paGorei: OtpaboTaTh ompenesneHrne MNpou3BoAHON (yHKuuMu. Haydutbess TpUMEHSTH
dbopmysbl 1 ipaBuia quddepeHpoBanns. HaydnThcst HAXOAUTH TPOU3BOHYIO B 331aHHOM TOUKE.

IIpakTuyeckasi padora popmupyer:

[1P64 ymenue omepupoBaTh MNOHATUSIMH: (DYHKIMS, HENpepblBHAas (YHKIUSA, MPOU3BOAHASL,
nepBooOpasHas, OmpeeNeHHbI WHTErpait, YMEHHUE HAaXOAWUTh MPOU3BOJIHBIC AJIIEMEHTAPHBIX (PYHKIIHIA,
HCIIOJIB3YA CIIPABOYHBIC MAaTCpUalibl; UCCICIOBATH B HpOCTefIHIHX cirydasax q)YHKHI/II/I Ha MOHOTOHHOCTbS,
HAaXOJIUTh HAWOONbIIME W HAWUMEHbIIWE 3HAaYeHUs (YHKUUN; CTpOUTh TpadUKd MHOTOUWICHOB C
HCIMOJIb30BAHUEM anmnapaTa MaTEMAaTHYECKOI0 aHalii3a; MPUMEHSTh MPOU3BOAHYIO MPHU PEUICHUM 3aJad
Ha JBW)KCHUE; pPellaTh MPAKTUKO-OPUEHTUPOBAHHBIE 3a7aul HAa HAUOOJbIINE U HAMMEHbBIINE 3HAYCHUS,
Ha HAXO0XACHHUE ITYTHU, CKOPOCTHU U YCKOPCHUA.

[Ipyl0 ymeHwe omepupoBaTh MOHITHSIMH: HEMPEPHIBHOCTh (YHKIUU, ACUMIITOTHI Tpaduka
byHKIMM, TiepBas U BTOpas MNPOM3BOAHAS (YHKIUH, TEOMETPUUECKUA U (PU3UYECKH CMBICT
MIPOU3BOJIHOM, TepBOOOpa3Has, OINpENeNeHHBI HHTErpajl; yMEHHE HaXOAWTh ACUMIOTOTHI Tpaduka
(GyHKIIMHM; YMEHUE BBIYMCIIATH MPOU3BOIHBIE CYMMBI, IPOU3BEACHHUSI, YACTHOTO ¥ KOMIIO3ULIUU (DYHKIIUH,



HaXOJUTh ypaBHEHUE KacaTeJIbHON K rpaduky ¢byHKIMY;
YMEHHE HCIIOIb30BaTh IPOM3BOJAHYIO IUISI MCCIICAOBaHUS (DYHKIMH, U HAXOXKICHUS HAWITYYIIEeTo
pelieHusT B NPUKIAAHBIX, B TOM YHCIIE COLMAIBHO-DKOHOMHUYECKMX M (U3NYECKUX 3ajadax, s
OIIPEAETICHUSI CKOPOCTH M YCKOPEHHS; HAXOAUTH IUIOIAAN M O0BEMBI (UTyp C IMOMOIIBIO MHTETPaia;
MPUBOAUTH PUMEPBI MATEMAaTHUYECKOTO MOJICIIMPOBAHUS C MTOMOIIBIO JU(epeHInaTbHBIX YPAaBHEHUH.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bribupats criocoObl pemeHus 3aaad npodecCHOHaTbHON AEATENHbHOCTH MPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 03. [TnanupoBaTh U peair30BbIBaTh COOCTBEHHOE MPO(HECCUOHATBLHOE U JMYHOCTHOE Pa3BUTHE,
MPENPUHIMATEILCKYIO JEATEIILHOCTh B MPOQEeCCHOHANBHON cepe, UCIONb30BaTh 3HAHUS 110 MTPABOBOM
1 (PMHAHCOBOM T'PAMOTHOCTH B Pa3IMYHbIX KU3HEHHBIX CUTYaIUSIX

MarepuajibHoe o0ecnieyeHue:
I/IH[[I/IBI/IIIyaJII)HBIG 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI JIGKIII/II;'I.

3ananne:

1. Haiigure y' = (0),ecnuy = x? — x

2. Haitnure y’' = (3),eciny = —z

3. Haiitu npousBogHbple  (QYHKIOMH  HCIONB3ys  NpaBWja  BBIYUCIEHHA U Tabiuiy
IIPOU3BO/IHBIX 3JIEMEHTAPHBIX (PYHKIUIA.

4. Bpl4UCIUTH NPOU3BOIHYIO QYHKIIUU B TOUKE.

3amanue 1 3amanue 2

1) y=7x*-4x3+5x2-2; | 6) £(t)=0,5t+0,6t2+0,8t+8;  £(1)-2
X x4 !

2) y=5vx -i—\é_+ﬁ; 7) f(x)=ctgx-tgx; f (;—[) -?

3)  ySetgxtsSinx-3%; | 8)  f(0=25+3e%  £(0)-2
4) y=(9+x2)(2x-1); 9) f(x)=cosx-(1+sinx); f(g) -?
3

6.
5)  y=2 10) =22 £

T eX-1

IMopsiiok BbINOJIHEHUS PA0OTHI:

Brruncnenue npou3BoaHON GYHKIMH y = f(x) TPOU3BOJUTCS 110 OOIIEMY MPaBUITY
¢ depeHIIMPOBaHMS:

1) TlpunaBas apryMeHTy X IpHUpalleHre Ax U MOICTABIIsIsE B BRIpaXKeHHe (D YHKIIMU BMECTO
aprymMeHTa X HapalleHHOe 3HaYeHHE X + Ax, HAXOJUM HapallleHHOE 3HaueHrne QYHKINH: y + Ay = f(x + Ax)

2) BelunTas U3 HapaleHHOro 3HaYCHUE (QYHKIUHU €€ IepPBOHAYAIbHOE 3HAYCHUE HAXOIM
npupamienie QyHKIuu:

Ay = f(x + Ax) — f(x)

3) demum npupamienue GyHKIUH Ay Ha IpUpaIIeHHe apryMeHTa Ax; T.€. COCTaBJIsIeM OTHOIICHHE
Ay _ f(x+Ax)—f(x)
Ax Ax
4) HaxoauM mpenel 3Toro OTHOIIEHHS P Ax — 0, T.e.
Ay f(x + Ax) — f(x)
lim — = lim ———
Ax~0AX  Ax—0 Ax
OTOT NpeAes U eCTh IPOU3BOIHAS OT PYHKIUH y = f(x)

Xon paborsr:

1. Haiitu: y'(x),eciny = 2x% — 3x

HaxoauM MpOU3BOAHYIO MO OOILEMY IIPABHIIY:

1) y+ Ay = 2(x + Ax)? — 3(x + Ax) = 2x? + 4xAx + 2(Ax)? — 3x — 3Ax

2) y + Ay — y = 25% + 4xAx + 2(Ax)? — 3% — 3Ax — 2%% + 3x = 4xAx + 2(Ax)? — 3Ax



Ay _ 4xAx+2(Ax)2-3Ax _ Ax(4x+28x-3) _ _
) = > = - =4x + 2Ax — 3

4) limyy_o(4x + 2Ax — 3) = 4x — 3
Haitném 3Hauenue npou3BOAHOMN IpH x = 3.
y(3)=4-3-3=0

2. Haiitn y'(4),ecin y = vx
1) y + Ay = yvx + Ax
2) Aylex+Ax—\/§
3) by _ Vx+dx—vx
Ax Ax

4) lim Y _im VE+AX—VX _ lim (VRHAX—VX) (VE+AX+VEK) lim *HAX X o Ax _
Ax=0 oy T Ax-0 AX - Ax-0 AX(VEXFAX+VX) - AX20 Ay (VxAXHVE) BX20 py(VxFAX+VE)
. 1 1
liMax-0 e = 2
) o 1 1
Haitnem 3HaueHue Mpou3BOAHOMN B TOUKE X = 4, y'(4) = PN

3. Haiitu npoumsBomHble (YHKIMIA  HWCIONB3ysS MNpaBHia  BBIYUCICHUS W TaOIHILy
IIPOU3BO/IHBIX 3JIEMEHTApHBIX (PYHKIUIT
TaGnuia mpon3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIUH.

() ="t | €)Y =e* | @) =a'lna | Cosx)=sinx
(sinx)" =cos x 1 , 1 ' 1
(Inx)' = (t9x)' =— (tgx)' = cos?
X CoS“ X X
¢’ =0,c— const; x'=1; cyy =c-u

(uzxv) =u=Vv
(Jx) = 1 u-v) =uv+uv

2&(

uj _uv+uy

2
1 \" Vv

xlna

(log, x)" =

1 y=6x"-8x°+2x* -4
y' = (6x" —8x% +2x% —4)' = 24x® — 24X° + 4x;
o Y=(5x-4)*(x+2)
u=5x-4; u'=5
y'=(Gx-4)(x+2)' =v=x+2; v'=1 |=
(u*v) =uv+uv’
=5(X+2)+1(5x—4) =5x+10+5x-4=10x+6
X+1

3. X

r lu=x+1 u' =5 oy 2 oy 2y
, [x+1) I P _1-2x-2(x+1) _ 2x-2x-2 _

- (2x)° 4x?
[Ej _uv-u
v v?
Tt 2

4. BeunucauTh MPOU3BOAHYIO GYHKIIMH B TOUKE.

2X

—2__ 1



y=3x"-8x*+9x* -4
Yy (-1)=3- (-1)5-8-(-1D)*+9(-1)2—4=-3-8+9—4=—6,
1. y =58INn X oS X

y' (g) = 5((sinx)’ - cosx + sinx(cosx)") = 5(cos?x — sin*x) = 5(cos2x) = 5(cos2 g) = =5cosmt =5"

(- =-5
dopma npeacTaBiieHHs Pe3yJibTaTa: BBIIOIHEHHOE 3a/aHKe

Kpurepun oneHku:

Ouenka "oTau4HoO" cTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJTHOM O0BEME C COOIOJICHUEM
HEOOXOMMOM IOCIIeI0BATeILHOCTH JICUCTBUI; B OTBETEC NPABWIBHO M aKKypaTHO BBIIIOJTHEHBI BCE
3aIIMCH U BBIYHMCIICHUS.

Ouenka '"xopomo' cTaBUTCS, €CIM BBIMOJIHEHBI TPEOOBAHMS K OIEHKE "OTIWYHO", HO JOIMYIICHBI
2-3 Henmouera.

Ounenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €clii pabOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO ITO3BOJISICT TMOJYYWUTh NPABHIBHBIC PE3YJIbTaThl U BBIBOJIBI, B XOJE
MPOBeICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

OueHka "Hey10BJI€TBOPUTEIBbHO' CTaBUTCS, €CIIM padOTa BBHIIIOJIIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJIHCHHOW YacTH paOOThI HE MTO3BOJISET CACNIATh MPABHIIbHBIX BHIBOJIOB.

Tema 3.1. IIpousBognast pyHKIIUHN U ee MPUMEHEHHE
IIpakTuyeckoe 3ansiTue Ne 25
«BbIyuc/ieHHe NPOU3BOAHBIX CJIO0KHBIX (QYHKIHID»
Heab padoTbl: HayuynuThcst BEIYUCISTH IPOU3BOIHBIE CIOKHBIX (YHKITUI

IIpakTnyeckas padora ¢popmupyer:

[1P64 ymeHue omnepupoBaTh MOHATUSAMH: (QYHKIMS, HENpepblBHAas (YHKIUS, MPOU3BOAHAS,
nepBooOpasHasi, ONpeesieHHbI MHTerpajl; yMEHUE HaXOJUTh MPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIHH,
HCIOJIb3YSl CIPAaBOYHbIE MAaT€pUAJIbI; UCCIEA0BATh B MPOCTEHIINX ciy4yasX (YHKIMM HA MOHOTOHHOCTb,
HaxoJAuWTh HauOONbIIMNE W HaWMEHbIIWE 3HaueHUs (QYHKUMUH; CTPOUTHh TIpadUKu MHOTOUYJIEHOB C
MCIOJIb30BaHUEM allllapaTa MaTeMaTU4YEeCKOro aHalu3a; MPUMEHATh MMPOU3BOJIHYIO IIPU PEHICHUH 3ajay
Ha JIBWKEHME; pellaTh MPaKTUKO-OPHUEHTUPOBAHHbIE 33/]aul Ha HauOOJbIINEe U HAaUMEHbIINE 3HAYEeHUs,
Ha HaXO0KJIEHUE IMyTH, CKOPOCTU U YCKOPEHHMUSI.

[IPy8 ymeHue cBOOOAHO oOmepupoBaTh MOHATUAMHU: Tpaduk QyHKIUHM, oOpaTHas GyHKLUS,
KOMIO3UIMS (YHKUIMH, JTUHEHHass (QyHKUMS, KBaapaTuyHas (QYHKUMs, CTeNeHHas (YHKIUS C LENbIM
nokaszaTejieM, TpPUTOHOMETpudeckue  (yHKIMM, OOpaTHblE  TPUTOHOMETpUYECKHE  (DYHKIHH,
MoKasareibHass M Jorapupmuyeckas (GyHKIUU; yMEHHE CTPOUTh TIpaduku (GYHKIHUHM, BBITOIHATH
npeoOpa3oBaHus rpauKoB GbyHKIH;
YMEHHE HCIOJb30BaTh Tpapuku (YHKIUN [UIsI M3Y4EHHUsS MPOLECCOB M 3aBUCUMOCTEH MpU pELIeHUH
3aja4 U3 JPYrux y4eOHBIX MPEIMETOB U M3 PealbHON XHU3HH; BhIpakaTh (hopMyaamMHu 3aBUCUMOCTH
MEXy BEIIMYHHAMHU; yMeHHue CBOOOJIHO OTEePHPOBATH MOHSATHIMHU: YETHOCTD
(GyHKIMH, TEPUOTUYHOCTD (DYHKIIMH, OTPAaHUYEHHOCTh (DYHKI[MH, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM
¢byHknuu, HawOoJbIlee W HaWMEHbIee 3HA4YeHUS (YHKIMM Ha TPOMEXKYTKE, yYMEHHE MPOBOIUTH
ucclieioBaHue PyHKIUHY; yMeHue
UCMOJb30BaTh CBOMCTBa M rpaduku (QYHKIUN A8 pelieHus YpaBHEHUM, HEpaBeHCTB M 3a/1ad C
rapameTpamMu; u300pakaTh Ha KOOPJIUHATHOM IIOCKOCTH MHOKECTBA PEIICHUI YpaBHEHWN, HEPABEHCTB
U UX CHCTEM;



[IPy10 ymeHue omepupoBaTh MOHATUAMHU: HENPEPHIBHOCTh (YHKLIWHU, ACHUMITOTHI TIpaduka
GbyHKIMM, TepBas W BTOpas MPOM3BOAHAS (YHKIUH, TEOMETPHYECKHH W (U3UUECKHHA CMBICI
MIPOU3BOJIHOM, TEpBOOOpa3Has, ONpPENEeNCHHBIH HHTErpall; yMEHHE HAXOAWTh ACHMOTOTHI Tpaduka
(bYHKIIMH; YMEHHE BBIYUCIATH TPOU3BOJHBIE CyMMBI, IIPOU3BECHNUS, YACTHOTO M KOMIIO3UIINH (DYHKIHNH,
HaXOJUTh ypaBHEHUE KacaTeJIbHON K rpaduky GbyHKIMH;
YMEHHE HCIIOJIb30BaTh IMPOM3BOJHYIO [UIS HMCCIEAOBaHMSA (QYHKIMH, JUI1 HAXOXKICHUS HAWIYYIIEro
pelieHusl B NPUKIAAHBIX, B TOM YHCIIE COLMAIBHO-DKOHOMHUYECKMX M (U3WYECKUX 3ajadax, s
OIIPEAETICHUSI CKOPOCTH U YCKOPEHHS; HaXOAUTH IUIOMAIU U 00BEeMBbl (UIYp C IMOMOIIBIO MHTETpala;
MPUBOAUTH PUMEPBI MATEMAaTHUYECKOTO MOJICIIMPOBAHUS C TOMOIIBIO A depeHnnanbHbIX ypaBHEHUH.

BoinosiHeHune pa6oTsl criocodcTBYeT (POPMUPOBAHUIO:

OK 01 BriGupath criocoObl pemeHus 3a1ad npo(ecCHOHaTbHON NeATENbHOCTH MPUMEHHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM

OK 03 IInanupoBaTh U peain30BbIBaTH COOCTBEHHOE MpOodeccHnoHabHOE U TUYHOCTHOE Pa3BUTHE,
NPEINPUHIMATENBCKYIO JICATEIBHOCTh B NPOQECcCHOHANBHON cdepe, HCHONB30BaTh 3HAHHUS 10
(bUHAHCOBOW T'PAMOTHOCTH B Pa3JIMYHBIX KU3HEHHBIX CUTYAIIMSIX;

OK 04 DddexTrHBHO B3aUMOICHCTBOBATh U pabOTaTh B KOJJICKTHBE U KOMaH/IE.

MarepuanbHoe obecniedenue: MHauBuyaibHbIC 3aJaHUsl, CIIPABOYHBIE MATEPHAIIbI, KOHCIIEKTHI
JICKIINN.

3aganue.

3aganme 1: Haiitu npomsBogHple (YHKIMHA HWCHONB3yS TpaBWJIA BBIUMCICHUS W TaOIHILy
IIPOU3BO/IHBIX CIOXKHBIX (DYHKIIMH.

3aganue 2: Berauciauts Npou3BOIHYIO G YHKIIMU B TOUKE.

3ananueNel 3amanneNo2
1)y = (mx* +4)° 2)y =m*cos(px‘ —m). y(1)=2
3)y =(e™" +kx) Ay =kg(mx®); yi.1)=
5y =12 px™ —mx 6)y = ctg (px* MY y(2)=2
7)Yy = In(x* + px™) 8)y =/mp* +kx. y1(.2)=2
9)y = log, (Mx + k) 10)y=(epx*k)*m.
y'(3)=?

1)y = p*sin(kx+m) ~In(px") ’

W= iecosmy: Y32

I'ne p —uucno OykB B UMEHHU; M —4YHCIO OYyKB B GaMMWINM;, K — YHUCIIO OYKB OTYECTBA.

Ilopsinok BbINOJHEHHSI padOThHI:
1. BHUMaTeNnbHO O03HAKOMBTECH C YCIIOBUEM 3aJJaHUSI.
2. Tloap3ysach KOHCIIEKTOM JIEKIIMIA U CIIPAaBOYHBIMHU MaTepHallaMH, BBIITOJIHUTE 3aJaHHeE.

Xon paborsr:

3ananue Ne |

Haiitn npousBoaHble (QYHKIMIA HCMONB3YS TPaBHJIa BBIYUCICHHUS U TaOMUIly TPOU3BOTHBIX
CIIOXKHBIX (PYHKITHI

«[IpaBuia BEIYHCICHUS U TAOIHILY IIPOU3BOAHBIX CIOKHBIX (YHKITUI



"y =nu"'u’ (sinu)" =cosuu’
(e") =e'u’ (cosu) =—sinu-u’
uyr _ qu ' 1 u'
(@) =a"lnau (tgu) = ———u' =L
COS” X Cos“ U
1 u’ 1 u’
(Inu) ==u"=— (ctgu)' =——=—Uu'=-—;
u u sin“u In“u
1 u! !
(log, u)' = —u'= Way=-tw=t_
ulna  ulna 20u 2Ju

1 y = (B%x? —4x)>;

y' = ((3-x2 — 4x)%) = 5(3x% — 4x)* - (3x% — 4x)' =

=5(3x% — 4x)* - (6x — 4) = (30x — 20)(3x2 — 4x)*.
oy =sin(Bx—x?)
y'(sin (3x — x2))" = cos (3x — x%) - (3x — x2)' = (3 — 2x) - cos (3x — x?).
3 Y =6In5x

y' = (10In 2x)' =10(In 2%)’ =10+ . (2x)’ = 22 _ 10,
2X 2X X
3aganue Ne 2
BLI"II/ICJ'H/ITB HpOHSBOI[HYIO Q)YHKHI/II/I B TOYKC.

1. y' = (Wx2+6), y'(3) =?

Y = (=6 = (P 4 6) = e =
2\/x23+6 X 2Vx2+6 Vx%2+6

===
y - 3246 - 9+6 - V15’
d)opMa npeacTaBJCHUs pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kputepun onenkmn:

Ouenka "oTJaMYHO'" CTaBUTCA, €CliM paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HEe0OXOIMMOM TOCNEA0BAaTENBHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBIIIOJHEHBI BCE
3aIUCH ¥ BBIYUCIICHUSI.

Ouenka "Xopouo' cTaBUTCS, €CIM BHITIOTHEHBI TPEOOBAHUA K OLIEHKE "OTJIMYHO", HO JOMYIIEHbI
2-3 HemoueTa.

Ouenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clid pabOTa BBIMIOJHEHA HE MOJTHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJIAET MOJYYUTh NPAaBUIBHBIE pPE3ylbTaThl U BBIBOJBI, B XOJI€
MPOBeICHUS pabOThI ObLUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CITM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH paOOTHI HE MO3BOJISET CAENATh MPABUILHBIX BBHIBOJIOB.

Tema 3.1. IIpousBogHast pyHKIMHN U ee IPUMEHEHHE
IpakTnyeckoe 3ansitue Ne 26
«['eomeTpryecKkue MPUI0KEHHUS NIPOU3BOIHOID)

Heas padorbl: HayuuTbes COCTaBIATh ypaBHEHUE KacaTEIbHOM K JaHHOM KPUBOM B TOYKE
KacaHMsl; HAXOAUTh YIIIOBOK K03(pPULIMEHT KacaTeTbHOMN, TPOBECHHBIN K KPUBOM.

IIpakTuyeckasi padora ¢gopmupyer:



IIpy8 ymeHue cBOOOJHO OMEpUPOBATh MOHATUSAMH: Trpaduk QyHKIMH, oOpaTHas ¢GyHKUHS,
KOMITO3UIMST (YHKIWUN, JUHEHHAs (YHKIWA, KBajpaTudHas (YHKIHs, CTETEHHAass (DYHKIUS C IIEIbIM
mokaszaTejieM, TpPUTOHOMETpudeckue  (yHKIHMHM, OOpaTHbIE  TPUTOHOMETpUYECKHE  (YHKIIHH,
noKaszatenbHas W Jorapudmuueckas (QyHKIWH; yMEHHE CTpOUTh TrpaduKku (QYHKUWH, BBIOIHSITH
npeoOpa3oBaHus rpauKoB GbyHKUIMH;
YMEHHE HCIOJb30BaTh Tpadukn (QyHKIWI A7 M3ydeHHUS MPOIECCOB M 3aBUCHUMOCTEH NpPU PELICHUH
3aad U3 JPYrux y4eOHBIX MPEIMETOB W M3 PEaTbHON XU3HH, BBIpaKaTh (hopMynamMu 3aBUCUMOCTH
MEX1y BEINYHHAMU; yMEHHE CBOOOJIHO OIEepHPOBATh MOHSATHAMH: YETHOCTD
(GyHKINH, TEPUOTUIHOCTh (DYHKIMH, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM
¢yHKMKM, HawOoJbllee W HaWMEHbIIEe 3HA4YCHUS (QYHKIMHM HA HPOMEXYTKE; YMEHHE IPOBOIUTH
uccleIoBaHue (PYHKINH; yMeHHue
UCIIONIB30BAaTh CBOMCTBa W Tpauku (yHKUME A pelieHus YpaBHEHHUH, HEpaBEHCTB W 33j1a4 C
napameTpamu; u300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PELICHUN YpaBHEHHI, HEPABEHCTB
U UX CHCTEM;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bsibupats crioco0sl penieHus 3aaad npoeCCHOHAIBHON AEATEIbHOCTH MPUMEHHUTEIBHO K
Pas3IUYHBIM KOHTEKCTaM

OK 04 DddexTrnBHO B3aUMOCHCTBOBATh U pab0OTaTh B KOJUIEKTHBE M KOMAaH/IE.

MaTepnaﬂbnoe odecmeyeHue:
I/IHI[I/IBI/II[yaJ'IBHBIC 3a/laHus, CIIPABOYHBIC MaTCpUaJibl, KOHCIICKTLI J'IeKI.[PIfI.

3aganme:

1. Haiingure yrioBod kod(duumeHT KacaTenbHOW, NPOBEACHHONH K mapaboine y = —x?+xB
TOUKE X, = —2

2. HaiimuTe yroin HaKJIIOHEHA K OCH KacaTebHOM, TPOBEIEHHON K KPUBOU ¥ = x> B TOUKE x, = —2

3. CocraBbTe ypaBHEHHE KacaTeNbHON K KPUBOH y = sin3x B TOUKE (g ; 0).

Ilopsinok BbINOJHEHHS PadOTHI:

1. 3naueHue nNpPou3BOJHOM (YHKIMH y = f(x) NPU x =X, PABHO YIIOBOMY KO3(p(UIUEHTY
KacaTeJIbHOM, TPOBEACHHON K KPUBOU y = f(x) B &€ TOUKe ¢ aOCITUCCOM x, , T.€. k'= y'(xo) = f'(x,) = tg «
IZIe H-yToJl MEXy KacaTeJIbHOM K KPUBOW B TOUKE M, (Xy; o) Y MOJOKUTEIBHBIM HAIIPABIEHUEM OCH 0, .

2. YpaBHEHHE KacaTeIbHOU K KPUBOH y = f(x) B TOUKE UMEET BUAY — ¥, = f (x0) (x — xo)-

3. HampaBnenue KpuBOil B KaxkJ10i TOUKe ONpesensieTcs HalpaBiIeHUEe KacaTelbHOM K Hell B 3TOH
TOYKE, MOITOMY JUIsl HAXOXKJICHHs YIJla HAaKJIOHHOW KPHUBOW B JAaHHOW TOYKE HAJO BBIYUCIUTH YIOJ
MEXy KacaTeJIbHOU, IPOBEACHHON B OTOM TOUKE, U OCBIO.

Xoa padoThI:

1. Haiitn yrom HakinoHa K ocu 0, KacaTeJbHOW NMPOBEIEHHOM K KPUBOW y = sinx B TOUYKE
xp =2

-HaiiJieM IPOM3BOIHYIO0 (DYHKIMIO y = sinx y' = cosx

o o ' 1
-HaliJieM 3HaYE€HHeE IPOM3BOIHOM B TOUKE x, = g y (g) = cosg =-

9 o 1
-TaHI'€HC yIJIa HaKJIOHA KacaTeJIbHOU B JAHHOU TOYKE PaBEH k = tg < , OTKyJa &= arc tgo~ 26,6°

2. [Tox kakumu yrnamu napabomna y = x? + x TepeceKaeT och O, ?
-Haitnem Touku nepecedeHust mapadbosl ¢ OChIO O, PEIINB CUCTEMY
2 .
y=x*+x __ {(—1,0)
U520 <= {00

-[TapabGona mepecekaer ocb 0, B Toukax A(1;0);0(0;0) . Haiiném yrmoBble KOA(QQHHUIMEHTHI
KacaTelbHBIX K apadoiie B 3TUX TOYKax
y=(x*+x)=2x+1Lk(-1)=2(-)+1=-1,k(0)=2-0+1=1
- BBIYMCIWIN YTJIBI &; u <, , OOpa3yemble KacaTelIbHBIMH B TOYKAX INEPECEUCHHUs Mapadosbl ¢



OCBIO O, tg ;= —1,0¢,= 135% tg x,= 1,x,= 45°
3. CocraBbTe ypaBHEHUE KacaTEIbHON K KPUBOM ¥ = 3x% — x B TOUKE x, = —1
-HaAEM NPOU3BOIHYIO KPUBOU B TOUKE X,
y=0Bx*-x)=6x—-1;y(-1)=6(-1)—-1=-7
-HalJIeM KOOPJIMHATY TOYKH KaCaHUS:
y(=D =3 -(D=4M(-14)

-IIOCTaBUM B ()OPMYITy YPaBHEHHS KacaTeIbHOM:

y—4=-7(x+1)

y—4=-7x—-7
7x +y + 3 = 0 — ypasnenue xacamenvHoii

(I)opMa NMpeacCTaBJdCHUA pe3yjabTaTa: BhIIIOJIHECHHOC 3a1aHUC

Kpurepun oneHku:

Ounenka "oTau4HO" CTaBUTCS, ecnu paboTa BBINOJIHEHA B TOJTHOM O0BEME C COOIIOJICHUEM
HE0OXOIMMOM TOCIEA0BATEIBHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBHIMOJHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

Ouenka "Xopouo' cTaBUTCS, €CIM BHITIOJHEHBI TPEOOBAHUA K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
2-3 Henmouera.

Ounenka "y10BJIeTBOPHUTEIBHO' CTAaBUTCS, €clii pabOTa BHINIOJHEHA HE IMOJHOCTBIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO IIO3BOJISIET MOJIYYUTh MpPaBUJIbHBIC pPE3yJbTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObUTH AOMYILEHBI OIIUOKH.

OueHka "Hey10BJIeTBOPUTEIbHO'" CTAaBUTCS, €CIIM padOTa BBHIIIOJIHEHA HE MOJIHOCTHIO UM 00BEM
BBITTOJITHCHHOM YacTH paOOThI HE MTO3BOJISCT CACIATh MPABHIIBHBIX BHIBOJIOB.

Tema 3.1. IlpousBoanasi pyHKUMH U ee IPUMEHEHHUe
IIpakTnyeckoe 3ansitue Ne 27
«HccaenoBanne pyHKIHUIA ¢ TOMOLIBIO POM3BOAHOM U IOCTPOEHHE IPAPUKOB)
Heanb padorbl: Hayuurtbes nccienoBaTh GyHKIMI U CTPOUTH X IpadUKHU.

IIpakTnuyeckas padora popmupyer:

[1P64 ymeHue omnepupoBaTh MOHATUAMU: (QYHKLUS, HeNpepbiBHas (YHKIMS, NPOU3BOJHAS,
nepBooOpasHas, ONpeesIeHHbI MHTErpai;, yMEHHE HaXOAWUTh MPOU3BOJHBIE AJIEMEHTApHBIX (PYHKIIHMH,
UCMOJb3Yysl CIPAaBOYHBIE MAaTE€PUaANIbl; UCCIEI0BATh B MPOCTEHIINX CiiydasX (pPyHKIMM HA MOHOTOHHOCTH,
HaXOJUTh HAuOOIbIIME W HAUMEHbIIWE 3HAuYeHUs QYHKIMH; CTPOUTh TIpadUKHM MHOTOUJIEHOB C
UCIOJIb30BAHUEM allapara MaTeMaTHUYeCKOro aHajan3a; NIPUMEHSTh MPOU3BOAHYIO IPU PELICHUM 3a/1ad
Ha JBM)KEHUE; pelllaTh MPAKTUKO-OPUEHTUPOBAHHbIE 33Jaul Ha HauOoJblINE U HAaUMEHbIINE 3HAYeHMUS,
Ha HaXO0>KJIEHUE IyTH, CKOPOCTU U YCKOPEHHS;

[Ipy8 ymeHue cBOOOJHO omepupoBaTh MNOHATUSAMHU: rpaduk GyHKIUM, oOpaTHas (QyHKIuS,
KOMMO3ULUS (DYHKIMH, TuHEHHas (QyHKIUS, KBagpaTH4Has (YHKIUS, CTeleHHas (QYHKIMS C LENbIM
MoKaszarejaeM, TPUTOHOMETpHUYECKHe  (QYHKIMHM, OOpaTHblE  TPUTOHOMETpPUYECKHE  (YHKIUH,
nokaszaTeiabHass W Jorapugmuyeckas (QyHKIUH, YMEHHME CTPOMTh TIpadukd (YHKIHUHA, BBITOIHATH
npeoOpa3oBanus rpadukoB QyHKINMH;

YMEHHUE UCIOB30BaTh rpaduku QYHKIMHA U H3y4eHHs! IPOLIECCOB U 3aBUCUMOCTEN IIPU PELIeHUN
3a/a4 U3 JPYrux y4eOHBIX NMPEAMETOB M U3 PEaJbHOM KHU3HU; BbIpakaTh (opMyJaMu 3aBUCUMOCTHU
MEX]y BETUYMHAMU;

yMeHHE CBOOOJHO ONEpUpPOBATh MOHSTUSAMU: HYETHOCTh (QYHKIMHU, MEPUOJUYHOCTH (YHKIUH,
OrpaHUYEHHOCTh (DYHKIIMU, MOHOTOHHOCTb (DYHKITHH, SKCTpeMyM (DYHKIIMH, HAauOOJIbIIee U HAaUMEHbIIee
3Ha4eHUs  (QyHKOUMM  HA  NPOMEXKYTKE;  yYMEHHE  MpPOBOJUTH  HUCCIENOBaHME  (DYHKIUH;



YMEHHUE HCIIOJIb30BaTh CBOMCTBA M rpaduku (PYHKIUH U pelieHus] ypaBHEHH, HEpaBEHCTB U 3a7ay C
napaMmeTpamu; U300pakaTh Ha KOOPAMHATHOW INIOCKOCTH MHO)KECTBA PEIICHUH YpaBHEHHUIl, HEPABEHCTB
U UX CHCTEM;

[TIpyl0 ymeHue omepupoBaTh IOHSTHUSMH: HENPEPHIBHOCTh (QYHKIHMH, ACHMITOTHI Tpaduka
¢byHkuuMu, TepBas W BTOpas NpPOM3BOAHAS (YHKIHMH, TEOMETPUYECKUH U (PU3UYECKUH CMBICT
IPOM3BOAHON, IEpPBOOOpa3Has, ONPENCNICHHBIH HMHTETpal; yMEHHE HAaXOAWTh ACHMOTOTHI rpaduka
(GyHKINU; yMEHUE BBIYUCIATH IPOU3BOIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO U KOMIO3ULIUHU (DYHKIIHH,
HAXOJHUTh YPaBHEHUE KacaTeIbHO K rpaduky QyHKIMY;

YMEHHUE UCIIOJIb30BaTh MPOU3BOIHYIO JUISL HCCIEOBAaHUS (DYHKIUMA, I HAXOXKICHUS HAWITY4IIEeTo
peuieHuss B NPUKIAIHBIX, B TOM YHCIE COIHMAIBHO-)KOHOMHUYECKMX M (QHU3MYECKHX 3ajadax, st
OIIpEJICJIEHUs] CKOPOCTH U YCKOPEHUS; HAXOMUTh IUIOMIAIN U 00BEMbl (pUTyp ¢ NOMOIIBIO MHTErpaa;
IPUBOIUTH IPUMEPHI MATEMAaTHYECKOTO MOJICTIMPOBAHUS C TIOMOILBIO MU GepeHINATBHBIX YPaBHEHHIA;

MarepuasnbHoe obecniedenue: VHIUBUyalIbHbBIE 3aJaHUs, CIIPABOYHBIE MaTepHaslbl, KOHCIEKTbI
JIEKLIMN.

3aganme: VccnenoBarh (yHKIMIA U IOCTPOUTH CXEMATUYECKH UX TPAdUKH.

3amanus
a)y = 2+5x> —3x°; 6)f(x) =x"—2x* +2;
a)y=2x>-3x*-36x; | 6)f(xX)=x"-2x*+2;
VE 2.
a)y=x"—4x*; 5)f(x):1x4_gx3—§x2+z;
4 3 2

HOpﬂIlOK BbIIIOJTHCHU A paﬁoTbI:
BaumaTtenbHO 03HAKOMBTECH C YCJIOBUECM 3aaHUA.
HOJ'II)?:Y?ICI) KOHCIICKTOM HCKHHfI " CIIPpaBOYHBIMH MaTCpraiaMu, BBIIIOJITHUTC 3aaHUC.

Xoa padoTsl

[ToHsiTHE MPOU3BOAHON MO3BOJISET MPOBECTH MOAPOOHOE MCCeNoBaHNe (YHKIMHA C 1eTbi0 0olee
TOYHOT'O MOCTPOCHUS X IPAPUKOB.

PaccmoTpum anroputm rccnenoBanus QyHKIUN:

1) HaiiTu oOnacTh onpeaeneHus QyHKINY,

2) uccienoBarh GYHKIHIO Ha YETHOCTh U HE YETHOCTb;

* Ecom i QyHKIMM BBITONHSIETCS PABEHCTBO f(—x) = f(x), TO JHaHHAs (PYHKIUS SBISICTCS
yeTHOU. CreoBaTensHo, rpaduk PYHKIIME CUMMETPHUYEH OTHOCHTENbHO ocH (OV).

»Ecnu ansa (QyHKIMU BBIONTHSAETCS PaBEHCTBO f(—x) = —f(x), TO JOaHa (QYHKUIUS SIBISETCS
HeueTHOH. CrenoBarenbHO rpaduk GyHKIIMM CHMMETPUUYEH OTHOCUTENIHHO Havana koopauHar (0;0)

"Ecmu f(—x) # f(x) u f(—x) # —f(x), TO gaHHas (QyHKIUA sBsieTcs (QYHKIMEH 0OImero Buaa M
CBOMCTBOM CUMMETPUYHOCTH JIaHHasl (DYHKIUS HE 00nagaeTt

3) HalTH HHTEPBAJIBl MOHOTOHHOCTH ()YHKIIHH;

* HaiiTi npon3BoAHYIO (PYHKIIUH.

® [IpupoOBHATH MPOU3ZBOAHYIO K HYJIO U PEIINTH MOJIYYEHHOE YPaBHEHUE.

* OTMeTUTh HaWJCHHBbIE KOPHM YpaBHEHHS Ha KOOPJAWHATHOW TMpsMOM, pa30ouB e€ Ha
IIPOMEKYTKH.

= HaiiTu 3HaK MPOU3BOJHON HA KaXXJOM M3 MOJTYYEHHBIX IPOMEKYTKOB.

- | + - () |, mpu x€ (-00;x JU(x,57+00)
—— I-YL - ! x ~—a f(x)1, mpu x €(x5X3)

4) HaWTH SKCTpeMyMbl () YHKIINH;



B
E
=

Xmin = X1
Xmax = X2
5) HaiiTi 3HaueHHE PYHKIMUA B KPUTHYECKUX TOYKAX M B TOUKAX IKCTPEMYMa;
6) HAWTH TOYKM MEPECEUYCHHUS C OCAMH KOOPAWHAT M, BO3MOYKHO, HEKOTOPBIC OMOJHUTEIbHBIC
TOYKH, YTOUYHSIOMUE Tpaduk GyHKIINY;
7) mocTpouth rpaduK GUKIKH.
Samanue Ne 1
1) Uccnenyiite ¢pyHKIUIO U TOcTpolTe €€ rpaduk y=1+2x> — x*;
2) Onpenenum 4eTHOCTh
f(=X) =1+ 2(=x)* = (-x)*=1+2x* = x* = umeen f(-x)=f(x)=
(dbyHKIMS YeTHas U ee Tpauk CHMMETpUYeH OTHOCUTEIbHO ocu (OY).
3) Haiinem npou3BoHYIO
f'(x) = (@+2x* = x*) = 4x - 4x%;
4x —4x* =0
AX(1-x*)=0=>x=0:x==£1;
+ M + T
A N0
max min MEX
X (—o-1) | -1 (- 0 1 | (L+ o
1:0) 0;1) )
f'(x) + 0 0 +

0 | 7~ |2 |~ L |7 [2 |~

—
Wl

'\E -,

o

®opma npeacraBiaeHus pe3yJabTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurepum ouenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
HEOOXOMMOM TOCIEeI0BATeILHOCTH JIEUCTBHI; B OTBETE MPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

Ouenka "'Xopomo' cTaBUTCS, €CIM BBHIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTIMYHO", HO JTOMYIIEHBI
2-3 Hezouera.

Ouenka "yI0BJI€TBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPaBUJIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PAaOOTHI OBUTH JOTYIIEHBI OITHOKH.

Ouenka ""Hey10BJI€TBOPUTEIBHO'" CTaBUTCS, €CIIH padOTa BBHIMOJIHEHA HE MOJHOCTHIO UITH 00BEM



BBITOJIHEHHON YacTH pabOoThI HE MO3BOJISET ClIENIaTh MPABUIILHBIX BHIBOJIOB.
Tema 3.1. IlpousBoanasi pyHKIHMH U ee IPUMEHEHHUE
IIpakTnueckoe 3ansaTue Ne 28, 29
«PelreHne NPUKJIAAHBIX 32124 € IOMOIULIO IPOU3BOIHOI»

Heas padorbi: HayuuTbcs mpUMEHSATh  MPOU3BOAHYIO (DYHKIMM TpPU PEIICHUH MPUKIIAIHBIX
3az1ad.

IIpakTuyeckasi padora ¢popmupyer:

[1P64 ymeHue omnepupoBaTh MNOHATUSAMH: (GYHKLUS, HeNpepblBHAs (QYHKIUSA, NPOU3BOJHAS,
nepBooOpasHas, ONpeeseHHbBIH MHTErpali; yMEHHUE HAXOOUTh MPOU3BOJHBIC 3JIEMEHTAPHBIX (YHKIHH,
UCIOJb3Ysl CIPAaBOYHBIC MAaTEpUalbl; UCCIEI0BATh B MPOCTEHIINX CiIydasX (PyHKIMM HA MOHOTOHHOCTD,
HaXO/JWTh HaAWOONbIIME W HAWUMEHbBIINE 3HAYeHHs (QYHKUWH; CTPOUTh Tpa)UKd MHOTOUYICHOB C
HCII0JIb30BaHUEM allllapaTa MaTeMaTU4YeCKOro aHaJln3a; NIPUMEHATH MPOU3BOJHYIO IIPH PELIECHUH 3a]ad
Ha JBM)KEHUE; pelllaTh MIPAKTUKO-OPUEHTUPOBAHHBIE 337a4ul HAa HAauOOJbLINE U HAaUMEHbIINE 3HAYECHMUS,
Ha HaXO0>KJIEHUE IyTH, CKOPOCTU U YCKOPEHHS;

[1P614 ymeHue BBHIOMpaTh MOIXOASIINN HM3YUYEHHBIA METOJ JJISl PEIICHHs 3a/laud, paclio3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHYECKHUE MOJENIM B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE; yMEHHE IIPUBOAUTH IIPUMEPBI MATEMATHUYECKUX OTKPBITUNA POCCUHUCKOM M MHUPOBOU
MaTEMaTUYECKON HAYKU;

[Ipy8 ymeHue cBOOOJHO omepHpoBaTh MOHATUSAME: rpaduk (yHKIMH, oOpaTtHas (yHKIHA,
KOMIO3ULMS (DYHKIMH, JTuHEeHHas (QyHKUUS, KBagpaTUuHas (DyHKIUS, CTeleHHas (QYHKIMS C LEJbIM
mokaszaTejieM, TPUTOHOMETpuYeckne  (yHKIHH, OOpaTHbIE  TPUTOHOMETpUYECKHE  (YHKIIHH,
nokaszaTeiabHass W Jorapugmuyeckas (QyHKIUHM; YMEHHE CTPOUTh TIpaduku (GYHKUUN, BBIIOJIHATH
npeoOpa3oBaHus rpadukoB GyHKIM;
YMEHHUE HCMOJb30BaTh Ipaduku (YHKUUH [UIs M3ydeHUs MPOLIECCOB M 3aBUCHUMOCTEH NpU pelieHUH
3a/a4 U3 JPYrux y4eOHBIX NMPEIMETOB U W3 peaibHOM JKU3HU; BbIpaXaTbh (POpMyJIaMHU 3aBHUCHMOCTH
MEXy BEIMYMHAMY; yMeHue CBOOOJIHO ONEpHpPOBATH MOHATHSAMHU: YETHOCTb
(GyHKIIUH, TEPUOAUYHOCTD (PYHKIIMH, OIPAaHUYEHHOCTh (PYHKIIMU, MOHOTOHHOCTbh (DYHKIIUH, IKCTPEMYM
¢byHkunu, HauOosblllee M HaWMEHbIee 3HAYeHUs (YHKIMM Ha TNPOMEXKYTKE, YMEHUE MPOBOJIUTH
uccienoBaHue QyHKIUY; YMEHHU €
UCMOJb30BaTh CBOMCTBa M rpaduku (QyHKIUN A8 pelieHus ypaBHEHHMH, HEpaBEHCTB M 3ajady C
napamMeTpamu; u300pakaTh Ha KOOPJUHATHOM IJIOCKOCTH MHOKECTBA PEIICHUI YpaBHEHUN, HEPABEHCTB
U UX CUCTEM;

[Ipyl0 ymeHue omepupoBaTh MOHATUSIMM: HEMPEPHIBHOCTh (YHKIUHU, ACHMIITOTHI Tpaduka
¢byHKIMU, TepBas M BTOpas NpPOM3BOJIHAs (QYHKIMH, TE€OMETPUYECKMA M (U3NYECKUH CMBICHT
MIPOM3BOJIHOM, MEepBOOOpa3Has, OINpeAeNeHHBbIH HWHTErpall; yMEHHE HaxXOJUTh ACHUMIITOTHI Tpaduka
(GyHKIMU; yMEHUE BBIYUCISATH IPOU3BOJHBIE CYMMBI, IPOM3BEACHNUS, YACTHOTO U KOMITO3UIINH (PYHKIIHUA,
HaxOJINTh ypaBHEHUE KacaTeJIbHOU K rpaduxy byHKIUN;
YMEHHUE HCIIONb30BaTh MPOU3BOAHYIO Ul HUCCIEAOBAaHMS (DYHKIMHA, I HAXOXKACHUS HAWIYYIIEero
pelieHrs B MPHUKJIAJHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMMUYECKUX W (PHU3MYECKHX 3ajayax, s
OIIpeJIeJIEHUs] CKOPOCTH U YCKOPEHUS; HaXOMUTh IUIOMIAIN U 00BbEeMbl (PUIyp ¢ HMOMOIIBIO MHTErpana;
MPUBOJUTH MPUMEPHI MATEMATUYECKOTO MOJEIIMPOBAHMSI C TOMOUIBIO AU PepeHInanbHbIX YPaBHEHUI;

[IPyl8 yMeHne wMoJenupoBaTh peEaJbHbIE CHUTyallUM Ha $3bIKE MaTEMaTHKH; COCTaBIATh
BBIPQKEHUS, YPAaBHEHUS, HEPABEHCTBA U MX CHUCTEMBI IO YCJIOBHIO 3aJlauM, MCCIEA0BATh MOCTPOECHHBIE
MOJIEJI C HCIOJb30BaHMEM ammapara aiareOpbl, MHTEPIPETUPOBATh MOJIYUYEHHBIH pe3yJbTar; CTPOUTH
MaTeMaTHYeCKHe MOJENHU C MOMOIIbI0 T€OMETPUUECKUX MOHATHI U BEJIMUYNH, PellaTh CBSI3aHHbIE C HUMU
IIPAKTUYECKHE 3aJaud; COCTaBJIATh BEPOSTHOCTHYIO MOJEIb W HHTEPIPETUPOBATH IOJYyYEHHBIN
pe3ysbTaT; pemiarb IPUKIAJHBIE 3aJa4d CPEACTBAMM MAaTE€MaTHYECKOrO aHaln3a, B TOM YHUCIE
COIIMAJIEHO-9KOHOMHUYECKOTO U (PM3HUECKOTO XapaKTepa;



[Ipyl9 ymeHue BuIOMpATh MOAXOSAIINN METOM AJsl PEHICHHs 3a/ladyd; MOHUMaHHE 3HAYUMOCTHU
MaTEMaTHKU B W3YYEHHM MPUPOIHBIX M OOILIECTBEHHBIX MPOILIECCOB U SIBJICHHI; YMEHHE PAcllO3HABATh
MPOSIBJICHUE 3aKOHOB MaTeMaTUKU B MCKYCCTBE, YMEHHE NPUBOAUTH MPUMEPhl MaTEMaTUUYECKUX
OTKPBITUH POCCUUCKON U MUPOBOM MaTEMaTUUYECKON HAYKH.

BoinosineHne padoTsl cnoco0CTBYET (POPMUPOBAHMIO:

OK 01 BeiGupats crioco0sl penieHus 3agad npoecCuOHATbHON AEATENbHOCTH MPUMEHHUTEIBHO K
pa3IUYHBIM KOHTEKCTaM

OK 03. IInmanupoBath U pealn30BbIBATH COOCTBEHHOE NMPO(ECCHOHAIBHOE U JIMYHOCTHOE Pa3BUTHE,
IPEIIPUHUMATENbCKYIO JEeSITEIbHOCTh B IPOPECCHOHATIBHOM cdepe, UCIOIb30BaTh 3HAHUS 110 IPaBOBOM
¥ (UHAHCOBOM IPAMOTHOCTHU B Pa3IMUHBIX )KU3HEHHBIX CUTYaIUAX

OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMaH/Ie

OK 06. IlposBasaTh TIpa)xIaHCKO-NATPUOTHYECKYIO IIO3ULIMI0, JIEMOHCTPUPOBATH OCO3HAHHOE
[IOBEJICHHE HAa OCHOBE TPAJUIMOHHBIX POCCUICKHX JYyXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B TOM 4HUCIIE C
YYETOM TapMOHHU3AIMH MEXKHAIIMOHAIBHBIX M MEXKPEIUTHO3HBIX OTHOIICHWH, MPUMEHSATh CTaHAAPTHI
AHTUKOPPYIIMOHHOI'O IOBEACHUS;

OK 07 CopnelicTBOBaTb COXpPaHEHHUIO OKPYXAIOLIEH cpefbl, pecypcocOepeKeHHI0, MPUMEHSATh
3HaHUS 00 M3MEHEHUM KIMMAaTa, NPUHLUIBI OEpeXIMBOro MPOU3BOJACTBA, 3()(PEKTUBHO AEHCTBOBATH B
YpEe3BBIYANHBIX CUTYAIHSIX

OK 08 Hcnonb3oBath cpeacTBa (pU3HYECKON KYJIbTYPBI AJIsl COXPAaHEHUS U YKPEIJICHUS 3710pOBbS B
nporecce MpoecCHOHATBHONW NEATETbHOCTH M TOIJACPKaHUs HEOOXOJUMOTO YpPOBHS (U3NUECKOM
[OJITOTOBJICHHOCTH

OK 09 ITonp3oBarbest MpoheCCHOHATFHON JOKYMEHTAIMEeH Ha TOCYJapCTBEHHOM M MHOCTPAaHHOM
A3BIKAX.

I[IK 2.2 Pa3pabaTbiBaTh TEXHOJOTMYECKYIO JIOKYMEHTAllMIO Ui THpoBeleHus padoT 1o

TEXHUYECKOMY OOCITY)KUBAHHUIO MTPOMBIIIICHHOTO (TEXHOJIOTHYECKOT0) 000pYI0BaHHUS.

MarepuanbHoe obecneyenue: VHIuBHayanbHbIE 3alaHusi, TAOJIUIA TTPOU3BOIHBIX, KOHCIICKTHI
JIEKIINN.

3aganue:
(1) S _
1. Touka mBusKeTcs Mo 3akony *(t) = 2t” — 3¢, Yemy paBHa ckopocTh B MOMeHT Bpemern [ = 17
o X - =g
2. YpaBHeHME IBMKEHHS MAaTepHalbHON TO4kH BAOAL ocu mMeer Buj S() = 0.5 +1+2 (y),

Haiitu yckopenue @ (t}rouku B MoMenT Bpemenu ¢ = 2 C.
3. 3akoH W3MEHEHHUs TemIeparypsl T Teixa B 3aBHCHMOCTH OT BpeMeHHW t 3ajaH ypaBHEHHEM
T = 0,2t2. Ckakoil CKOPOCTBIO HArPEBACTCSI TEJIO B MOMEHT BpeMenu 10 ¢?

4. MaxoBuK, 3aJlep)KUBaeMbIii TOPMO30M, 3a t ¢ moBopaumBaeTcsi Ha yroi ¢ = 5t — 0,4t% (paz).
OnpenenuTs YriOBYIO CKOPOCTh & MaxOBHKAa B MOMEHT BpeMeHH t = 2 CH HalTH MOMEHT OCTaHOBKH

BpalICHU:.
5. KomuuecTBo QJICKTPHUYICCTBA, MPOTCKAOIICTO UYCPE3 IMPOBOAHUK, 3a4aCTCA (I)OpMyJ'IOI\/'I

_ o3 2
Q=2t"-3t"+ 4. Haiinure cuny Toka B KOHIIE 4-i CEKYH/IBI.

2
6. Cuna Toka M3MEHsETCS B 3aBHCHMOCTH OT BpeMeHH 1o 3akony | =2t —=3{(] — B ammepax, t — B
cexkyHaax). HaliTu ckopocTh M3MEHEHHUSI CHITBI TOKA B KOHIIE 8- CEKYH/IBI.

. . s(t)=t% +4t> -2t .
7. Temo w™accoit 3 Kr JABWXKETCS TMPSMOJMHEHMHO TIO 3aKOHY . Haiinure

2
mv

2

KHMHETUYECKYIO SHEPTHUIO Tela [ ] yepes 2 ¢ Moclie Havaja JIBUKEHUSI.



x(t)=2-3t + 2t3

8. Temo Maccoli 2 Kr IBHXKETCS MPSIMOJWHEWHO IO 3aKOHY . Haiinute cuny,

KOTOpas OyAeT AeCTBOBAThH Ha TeNo uepes 3 ¢?

ITopsinok BbINOJIHEHHSI PAa0OTHI:

1. [IpounTats 3a1a4y U ONPEAETUTH CIIOCOO €€ pelIeHHUs.

2. [lpumenuts Gopmyny auddepeHnnaIbHOro UCYUCICHUS IS PeLICHHS 3a1a4u.
3. 3amnwucaTh OTBET.

Xox padoThI: i

1. 3ananue. Teno mBIKeTcs mpsMonmHeitHO mo 3akomy’' 3" ¥ "' (M). OmpenenuTh CKOPOCTH
€ro ABM>KE€HUS B MOMEHT ¢ = 10) C.

Pemenue. Mickomasi CKOPOCTb - 3TO MPOM3BOHAS OT MYTH, TO €CTh

'.". ) ! ? ) !
v(t) = §'(t) = (f—;ﬂ — 2 +-u) = (qz") —(2%) +(4t)’ =

| b2

M2 2 d =2 A+ 4

3, .
- -:;4.‘&-‘)‘ —2(87) +A(t) =

]

B 3aianHbIil MOMEHT BpeMeHH

0(10) = 2107 =410 +4 = 200 — 40 + 4 = 164 (m/c).

Otser. ©(10) =164 (Mm/c).

2. 3akoH W3MEHEHHs Temreparypbl T Teina B 3aBUCUMOCTH OT BpeMeHHU t 3ajaH ypaBHEHHEM
T = 0,2t2. C kaKo#i CKOPOCTHIO HArPEBACTCS TEJIO B MOMEHT Bpemenu 10 ¢?

dT 5
CkopocTbh HarpeBaHus Tella €CTh IPOU3BOIHAS TemnepaTypsl T o Bpemenu t: == (0,2t)" = 0,4t.

Ckopoctb HarpeBanus Tena npu t =10 C:
()e=10 = 04+ 10 = 4 (rpan/c).

3. MaxoBuK 3a BpeMs IOBOpauuBaeTcs Ha yroi ¢ = 8t — 0,5¢%. OnpeaenuTs yriioByl CKOPOCTh

B KOHIIE 3-1 cexyHabl. HaliTh MOMEHT, KOTr/1a MpEeKpaTUTCs BpaIICHHE.
Umeem @' =8 —t. Tak kak w = (8 —t) pang/c, To mpu t = 3 momyunm @ =5 (paxn/c). Bpamenue

MPEKPATUTCS B MOMEHT, Korga w =8 —t =0, t.e.mput=_8c.

dopMa npeacTaBJIeHUs pe3yJbTara:
BrinosHeHHOE 3a/1aHUE.

Kpurepum ounenku:

Ouenka "OTJMYHO'" CTaBHUTCA, €cld pabdoTa BBIOJIHEHA B IMOJHOM 00BEME C COOIMIOIEeHUEM
HeoOXOIMMOM MOCeA0BaTENbHOCTH JEHCTBUI; B OTBETE MPAaBUIBLHO M AKKypaTHO BBIIIOJIHEHBI BCe
3alUCH U BBIYUCIICHUSI.

Ouenka "xopomo' cTaBUTCS, €CJIU BBIIOJHEHBl TPEOOBaHUS K OLIEHKE "OTIWYHO", HO JOIYIIEHbI
2-3 Hezouera.

Ouenka "yI10BJIETBOPUTEIbHO' CTaBUTCS, €CId pabdOTa BBIMOITHEHA HE TMOJHOCTHIO, HO 00BEM
BBIMIOJIHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NpPaBUJIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBEJICHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

OueHka ""Hey10BJIeTBOPUTEIBbHO'" CTaBUTCS, €CJIH pabOTa BBHIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHCHHOW YacTH paOOThI HE MO3BOJISET CAENATh MPABIIbHBIX BHIBOJIOB



Tema 3.1. IlpousBognast pyHKIHMH U ee IPUMEHEHHUE
IpakTuyeckoe 3ansiTue Ne 30-31

«Haxo:k1eHne oNTHMAJIBLHOTO Pe3yJIbTaTa ¢ MOMOIIbIO NPOU3BOIHONH B MPAKTHYECKHX
3amaqgax»

Heap paborbi: HayuyuThcs nNpuMeHSTh NPOU3BOAHYIO (GYHKIMU TpU pPELICHUH 3aJad Ha
HaxO0’JIeHHE ONTUMAIBHOTO pe3yJibTaTa B MPOU3BOICTBEHHBIX MPOIECCaX.

IIpakTuyeckasi padora ¢popmupyer:

[1P64 ymeHue omnepupoBaTh MNOHATUSAMH: (GYHKLUS, HeNpepblBHAs (QYHKIUSA, NPOU3BOJHAS,
nepBooOpasHasi, ONpeesICHHBI HHTErpall; yMEHUE HAaXOIUTh NMPOM3BOJIHBIC AJIEMEHTAPHBIX (DYHKIIHIA,
UCIOJb3Ysl CIPAaBOYHBIC MAaTEpUalbl; UCCIEI0BATh B MPOCTEHIINX CiIydasX (PyHKIMM HA MOHOTOHHOCTD,
HaXO/JWTh HaAWOONbIIME W HAWUMEHbBIINE 3HAYeHHs (QYHKUWH; CTPOUTh Tpa)UKd MHOTOUYICHOB C
HCII0JIb30BAaHUEM allllapaTa MaTeMaTU4YeCKOro aHajln3a; IMPUMEHATHh MPOM3BOAHYIO IIPU PELICHUU 3a1ad
Ha JBM)KEHUE; pelllaTh MIPAKTUKO-OPUEHTUPOBAHHBIE 337a4ul HAa HAauOOJbLINE U HAaUMEHbIINE 3HAYECHMUS,
Ha HaXO0>KJIEHUE IyTH, CKOPOCTU U YCKOPEHHS;

[1P614 ymeHue BBHIOMpaTh MOIXOASIINN W3YUYEHHBIH METOJN JJIsl PEIICHUs 3a/la4d, Pacrio3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHYECKHUE MOJENIM B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE; yMEHHE IIPUBOAUTH IIPUMEPBI MATEMATHUYECKUX OTKPBITUNA POCCUHUCKOM M MHUPOBOU
MaTEMaTUYECKON HAYKU;

[Ipy8 ymeHue cBOOOJHO omepHpoBaTh MOHATUSAME: rpaduk QyHKIMH, oOpaTHas QyHKIHA,
KOMIO3ULMS (DYHKIMH, JTuHEeHHas (QyHKUUS, KBagpaTUuHas (DyHKIUS, CTeleHHas (QYHKIMS C LEJbIM
mokaszaTejieM, TPUTOHOMETpuYeckne  (yHKIHH, OOpaTHbIE  TPUTOHOMETpUYECKHE  (YHKIIHH,
nokaszaTeiabHass M Jorapugmuueckas (QyHKIUH,; YMEHHME CTPOMTh Ipadukud (YHKUHUHA, BBIIOIHATH
npeoOpa3oBaHus rpadukoB GyHKIM;
YMEHHUE HCMOJb30BaTh Ipaduku (YHKUUH [UIs M3ydeHUs MPOLIECCOB M 3aBUCHUMOCTEH NpU pelieHUH
3a/a4 U3 JPYrux y4eOHBIX NMPEAMETOB U W3 pEeaibHOM JKU3HU; BhIpaXaTh (OpMyJIaMHU 3aBUCHMOCTH
MEXy BEIMYMHAMY; yMeHue CBOOOJIHO ONEpHpPOBATH MOHATHSAMHU: YETHOCTb
(GyHKIIUH, TEPUOAUYHOCTD (PYHKIIMH, OIPAaHUYEHHOCTh (PYHKIIMU, MOHOTOHHOCTbh (DYHKIIUH, IKCTPEMYM
¢byHkunu, HauOoJsiplllee M HaWMEHbIEe 3HAYeHUs (YHKIMM HAa TNPOMEXKYTKE, YMEHHE IPOBOJIUTH
uccienoBaHue QyHKIUY; YMEHHU €
UCMOJb30BaTh CBOMcTBa M rpaduku (QyHKIUE A8 pelieHus YpaBHEHUH, HEpaBEeHCTB M 3aJady C
napamMeTpamu; u300pakaTh Ha KOOPJUHATHOM IJIOCKOCTH MHOKECTBA PEIICHUI YpaBHEHUN, HEPABEHCTB
U UX CUCTEM;

[Ipyl0 ymeHue omepupoBaTh MOHATUSIMM: HEMPEPHIBHOCTh (YHKIUHU, ACHMIITOTHI Tpaduka
¢byHKIMU, TepBas M BTOpas NpPOM3BOJIHAs (YHKIMH, T€OMETPUYECKMH M (U3NYECKUH CMBICT
MIPOM3BOJIHOM, MEepBOOOpa3Has, OINpeAeNeHHBbIH HWHTErpall; yMEHHE HaxXOJUTh ACHUMIITOTHI Tpaduka
(GyHKIMU; yMEHUE BBIYUCISATH IPOU3BOJHBIE CYMMBI, IPOM3BEACHNUS, YACTHOTO U KOMITO3UIINH (PYHKIIHUA,
HaxOJINTh ypaBHEHUE KacaTeJIbHOU K rpaduxy byHKIUY;
YMEHHUE HCIIONb30BaTh MPOU3BOAHYIO Ul HUCCIEAOBAaHMS (DYHKIMHA, I HAXOXKACHUS HAWIYYIIEero
pelieHrs B MPHUKJIAJHBIX, B TOM YHCJIE COLMAIbHO-’KOHOMMYECKHX U (PHU3MYECKHX 3ajayax, Uit
OIIpeJIeJIEHUs] CKOPOCTH U YCKOPEHUS; HaXOMUTh IUIOMIAIN U 00BbEeMbl (PUIyp ¢ HMOMOIIBIO MHTErpana;
MPUBOJUTH MPUMEPHI MATEMATUYECKOTO MOJEIIMPOBAHMSI C TOMOUIBIO AU PepeHInanbHbIX YPaBHEHUI;

[IPyl8 yMeHne wMoJenupoBaTh peEaJbHbIE CHUTyallUM Ha $3bIKE MaTEMaTHKH; COCTaBIATh
BBIPQXEHUS, YPAaBHEHUS, HEPABEHCTBA U MX CHUCTEMBI IO YCJIOBHIO 3aJlauM, MCCIE0BATh MOCTPOEHHBIE
MOJIEJI C HCIOJb30BaHMEM ammapara aiareOpbl, MHTEPIPETUPOBATh MOJIYUYEHHBIH pe3yJbTar; CTPOUTH
MaTeMaTHYeCKHe MOJENHU C MOMOIIbI0 T€OMETPUUECKHUX MOHATHI U BEJIMUYMH, PellaTh CBSI3aHHbIE C HUMHU
IIPAKTUYECKHE 3aJaud; COCTaBJIATh BEPOSTHOCTHYIO MOJEIb W HHTEPIPETUPOBATH IOJYyYEHHBIN
pe3ysbTaT; pemiarb IPUKIAJHBIE 3aJa4d CPEACTBAMM MAaTE€MaTHYECKOrO aHaln3a, B TOM YHUCIE
COIIMAJIEHO-9KOHOMHUYECKOTO U (PM3HUECKOTO XapaKTepa;



[Ipyl9 ymeHue BBIOMpATh MOAXOISAIIMA METOM JJIs PEUICHHs 3a/ladd; MOHUMaHHE 3HAYUMOCTHU
MaTEMaTHKU B W3YYEHHM MPUPOIHBIX M OOILIECTBEHHBIX MPOILIECCOB U SIBJICHHI; YMEHHE PAcllO3HABATh
MPOSIBJICHUE 3aKOHOB MaTeMaTUKU B MCKYCCTBE, YMEHHE NPUBOAUTH MPUMEPhl MaTEMaTUUYECKUX
OTKPBITUH POCCUUCKON U MUPOBOM MaTEMaTUUYECKON HAYKH.

BoinosineHne padoTsl cnoco0CTBYET (POPMUPOBAHMIO:

OK 01 BeiGupats crioco0sl penieHus 3agad npoecCuOHATbHON AEATENbHOCTH MPUMEHHUTEIBHO K
pa3IUYHBIM KOHTEKCTaM

OK 03. IImanupoBath U pealn30BbIBATH COOCTBEHHOE NMPO(ECCHOHAIBHOE U JIMYHOCTHOE Pa3BUTHE,
IPEIIPUHUMATENbCKYIO JEeSITEIbHOCTh B IPOPECCHOHATIBHOM cdepe, UCIOIb30BaTh 3HAHUS 110 IPaBOBOM
¥ (UHAHCOBOM IPAMOTHOCTHU B Pa3IMUHBIX )KU3HEHHBIX CUTYaIUAX

OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMaH/Ie

OK 06. IlposBasaTh TIpa)xIaHCKO-NATPUOTHYECKYIO IIO3ULIMI0, JIEMOHCTPUPOBATH OCO3HAHHOE
[IOBEJICHHE HAa OCHOBE TPAJUIMOHHBIX POCCUICKHX JYyXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B TOM 4HUCIIE C
YYETOM TapMOHHU3AIMH MEXKHAIIMOHAIBHBIX M MEXKPEIUTHO3HBIX OTHOIICHWH, MPUMEHSATh CTaHAAPTHI
AHTUKOPPYIIMOHHOI'O IOBEACHUS;

OK 07 CopnelicTBOBaTb COXPaHEHUIO OKPYXAIOLIEH cpefbl, pecypcocOEepeKeHHI0, MPUMEHSATh
3HaHUS 00 M3MEHEHUM KIMMAaTa, NPUHLUIBI OEpeXIMBOro MPOU3BOJACTBA, 3()(PEKTUBHO AEHCTBOBATH B
YpEe3BBIYANHBIX CUTYAIHSIX

OK 08 Hcnonb3oBatTh cpeacTBa (pU3NYECKON KYJIbTYPBI AJIsl COXPAaHEHUS U YKPEIJICHUS 310pPOBbs B
nporecce MpoecCHOHATBHONW NEATETbHOCTH M TOIJACPKaHUs HEOOXOJUMOTO YpPOBHS (U3NUECKOM
[OJITOTOBJICHHOCTH

OK 09 ITonp3oBarbest MpoheCCHOHATFHON JOKYMEHTAIMEeH Ha TOCYJapCTBEHHOM M MHOCTPAaHHOM
A3BIKAX.

I[IK 2.2 PaspabarbiBaTh TEXHOJOTHYECKYIO JOKYMEHTAIlMIO JUIS TPOBEICHUS padoT 10
TEXHUYECKOMY OOCITY’KUBAHUIO IIPOMBIIUIEHHOTO (TEXHOJIOIMYECKOTr0) 000py10BaHHUS.

MarepuanbHoe obecnedyenue: VHIuBUAyanbHbIE 3a/laHUs, TaONHIa MPOU3BOAHBIX, KOHCIIEKTHI
JIEKIINN.

3ananne:

1. Wmeercs kBaapaTHBIN JHCT 5KECTH, CTOpOHA KoToporo a=60 cM. Bripe3as mo BceMm ero yriam
paBHBIE KBaJpaThl M 3aru0asi OCTABIIYIOCS YacTh, HY)KHO H3TOTOBHUTH INPOW3BOACTBEHHBIH SAIIMK 0e3
KpbIIKH. KakoBbl JODKHBI OBITH pa3Mepbl BHIPE3aE€MbIX KBaJPaToB, YTOOBI MPOM3BOJCTBEHHBIH SIIMK
uMen HanbonpIIni 00beM?

2. IIpoekTupyercst KaHall CUCTEMBI CIIMBA C MPSAMOYTOJIbHBIM ceueHueM 4,5 . KakoBbl 10J1KHBI ObITh
pa3Mepsl cedeHus], YTOOBI sl OOJTMIIOBKY CTEHOK M JTHA MOIIUIO HAWMEHbIIIee KOJIMYECTBO MaTepraa’?

3. Ilpubbuib ¢QupMbl 3aBUCHUT OT oO0BeMa MPOM3BOACTBA X (€) U Ompenensercs Kak
y=-x%+21x* —~72x—-150. Haiitu o6beM NPOM3BOACTBA, HMPU KOTOPOM TPHUOBUTL (GUPMEI OyAeT
MaKCUMaJIbHOM.

4. Pacxop roproyero jerkoBoro apromoomist (Jiutp Ha 100 kM) B 3aBUCMOCTH OT CKOPOCTH X KM/4
npu  JBWKCHWM  HAa  YeTBEPTOM  mepefade  NPUOJIM3HTENBHO  ONMUCHIBaeTCS  (yHKIMEH

f(X) =0,0017x* —0,18x +10,2. ITpu Kako# CKOPOCTH PacXoj roprouero Oyjaer HamMeHbluil. Haiinure
3TOT Pacxo/l.

5. ABTOMOOWIIb MPUOSIMKAETCA K MOCTY CO CKOPOCTBIO 72 KM/4. Y MOCTa BUCUT JAOPOXKHBIA 3HAK
«36 kM/u». 3a 7 ceKyHJ 10 Bbe3Jla Ha MOCT, BOJIUTEINb Ha)kall Ha TOPMO3HYI0 nefans. C pasperraeMoii Ju
CKOPOCTBIO aBTOMOOMITE BheXal Ha MOCT, ECITH TOPMO3HOH MyTh onpeaensercs Gopmymoit s = 20t —t??

Ilopsinok BbINOJHEHHS padOThHI:
1. Haxoaum kpuTHYeCKHE TOUKH (QYHKITUH.
2. IlpoBepsieM, Kakue W3 HaWJEHHBIX KPUTUYECKHUX TOYEK JIEKAT BHYTPU 33JJaHHOIO
oTpe3Ka.



3. Haxomum 3HaueHus pyHKIMM Ha KOHIIAX OTpe3Ka M B T€X KPUTHYECKHX TOUKAX,
KOTOPBIE TOMAJai0T B 3TOT OTPE30K.
4. U3 Bcex MOMy4eHHBIX 3HAYCHUN (PYyHKIUU BBIOMpaeM HauMEHbIIee U HanOoJIbIee.

Xon paboThr:

3agaua 1. IIpouynocts Ganku NPSAMOYTOJIBHOTO CEYEHHUS MPOMOPIUOHATbHA MPOU3BEICHUIO €&
IIMPUHBI HAa KBaJpaT BBICOTHL. Kakoe cedeHue AODKHA MMETh Oanka, W3 IMJIMHIPHYECKOW 3arOTOBKH
paguyca R, 4To0bI €€ mpouHOCTh OblIa HanOOobIIEH? (pUCYHOK 1)

ZR

X

Pucynok 1 — ceuenue 6ajiku U3 HUIMHAPUYECKON 3arOTOBKU

Pemenne. CocraBieHne MaTeMaTH4ecKo Mojenu. OntumusupyeMass BEIMYMHA - MPOYHOCTD
Oanky, TMOCKOJNBKY B 3amaue TpeOyercsl BBISICHUTb, KOTJa INPOYHOCTh Oanku Oynaer HauOOJbIIEH.
O003HaUMM ONTUMHU3UPYEMYIO BEIWYMHY OyKBOH y. IIpOYHOCTH 3aBHCHT OT IIMPUHBI U BBICOTHI
NpPSIMOYTOJIbHUKA, CIY)KAaIIero OceBbIM cedeHneM Oanku. lllupuny Oamkm o0o3HaymM OyKBOH X.
[TockonbKy OoceBoe cedeHHe MPEeACTaBIseT co00M MPSMOYTOJbHHK, BIMCAHHBIA B OKPYKHOCThH paamyca
R, To 0<x<2R

Bricota h mpsimoyroipHMKa CBS3aHAa C €r0 MIMPHHON COOTHOIIEHUEM
Iugaropa), 3uaunr, ' = 4R =%,

¥ +hE=4R% (10 reopeme

2 —_ 2
[IpouyHocTh Oanky y NponopIuOHaIbHA MTPOU3BEIECHUIO Xh* p e ¥ =kxh (roe koapdunuent k
— HEKOTOPOE TOJIOKUTEITHHOE YUCIIO).
Bpaunr ¥ = FX(4RR® —x%),raex € [U; ZK].
PaGora ¢ cocTaBieHHON MOJENbIO.
v =FEkx(4RR* — x*),raex € [0; 2R}

st pyHKIIMN HAJI0 HAUTH Yyaye.
HNmMmeewm:
Hueem: y = 4%R3x — kx?
V' =4kR*— 3k
[IpupaBHUBaeM MPOU3BOAHYIO HYIIIO, TOITYYUM
4kR?-3kx?= 0
e BB
L. NE 2T 3

o
2

X= Xl =

wil%

3aJjaHHOMY OTPE3KYy MPUHAJICKUT JIMIIb TOUKA
Brruncium 3HaueHue (byHKI_II/II/I B TOYKC Ha KOHIIAX OTPC3Ka B TOUKAX 0u2R.
NmeeMm

f0)=0 fQR)=0 f(Z) >0 3HaUMT Yyeg =f (f—‘;).

B 3amauge CIIpalInBacTCA, KaKOC CCYCHHUC MOOJIKHAa HMCTH Oanka HanOOJbIICH IIpOYHOCTH.

BoisicHuiy, 4To mMpHHA NPSMOYTOJbHUKA, SBISAIONIAS OCEBBIM CEUEHHEM Haubosee MpOYHOI Oankw,
R

3
paBHa

Haiinem BbICOTY:



OtBer: CeuenneM OalIKu JOJDKEH CIYXKHUTH IPAMOYI'OJIbHHK, Y KOTOPOI'0O OTHOHICHHUE BBICOTHI K

IIAPHUHE PABHO "z

3ameuanue: KpanuduuupoBaHHble MacTepa MPUXOIAT K TAKOMY )K€ Pe3yJIbTaTy, OIMMPasiCh HAa CBOM
ONBIT, HO OHH NPUHUMAIOT YyKAa3aHHOE OTHOIIEHWE paBHBIM 1,4 (npubmmkEHHOE 3HAUYCHUE
UppalMOHAIBHOIO YHCIA KaK pa3 paBHO 1,4).

3agaua 2. TpeOyeTcsi H3rOTOBUTH JICTANIb B BHJIE MPSIMOYTOJILHOTO MapaulesieluIieia, B HUKHEM
OCHOBAHMHU KOTOPOTO JIGKHT KBaapar (BEpXHsS 4acTh OTKpHITa), a 00beM paBeH 108 em®, IIpun
KaKHX pa3Mepax JIeTajli Ha €€ U3rOTOBIICHHUE MOWICT HAMMEHBIIIEe KOJMYECTBO MaTepraia?
Pemenne: 1. [Tycts cTOpoHa OCHOBaHHS jpaBHa X cM, a BRICOTa - h cm.

2. O6bem napaienenumneaa V=x*x*h=x" h unu no yciaosuro x% h=108.

BbipasumM 3 9Toit hOpMyIIsI BRICOTY mapaienernmmnena: h=108/x 2. (1)

3. C npyroil cTOpOHBI, YTOOBI y3HAaTh KaKO€ KOJIMYECTBO MaTepuaia IMOHAET Ha M3TOTOBIICHHE
AeTand HeoOXOAMMO HAWTH IUIOMIAAs S IOJIHOW MOBEPXHOCTH Mapairienenurena 0e3 ydera BEpXHETro
ocHoBaHus. [Limomab NTOBEPXHOCTH MapajuIeyeuIiea HaX0auTcs 1Mo Gopmyiie

SmonmE=2(X*x+x*h+x*h)=2(x? +2xh). Il1ommans 0CHOBaHNUs paBHA SOCH =X° , e HAJO BHYECTH H3
nosydeHHoit popmyisr S=Smona*Socu=2(x* +2xh) - x* = x? +4xh.

4. [loacraBum BMecTo h Beipaxkenue (1). [lomyunm ¢popmyny miomaan kak GyHKIUIO OT X:

S(x) =x* +4*x*108/x? =x* +432/X.

5. Haiizem npomsomnyo S'(x)=( x* +432/x)'=2x-432/% .

6. UToOBI HAUTH SKCTPEMYM, HEOOXOAMMO MPUPABHATH MPOU3BOIHYIO K HYIIIO:

S'(x)=0= 2x-432/x? =0;

Jajee HaXOIUM 2x° =432;

x3 =216;

x=0.

7. lMonyunnm x=6 — TOUKy MUHUMYMa, CJieloBaTeNbHo, S(6)=108 cM’ HaMMeHbIIIee 3HAUYCHIC.
9. CnenoBarenbHO, CTOPOHA OCHOBAHUSA X paBHa 6 CM, a BbICOTa h=108/x% =108/36=3 cwm.
Otget: cTropoHsbl Oaka 3 u 6 cM.

®opma npeacraBiaeHus pe3yJbTaTa: BHIIOJHEHHAs padoTa.

Kpurtepun onenku:

Ouenka "oTau4HO'" CcTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
HEOOXOMMOM TOCIEeI0BAaTEILHOCTH JIEUCTBHI; B OTBETE MPABWJIBHO W aKKypaTHO BBITIOJHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ouenka "'xopomo' cTaBUTCS, €CIM BHIIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
2-3 Hezouera.

Ouenka "yI0BJIEeTBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHEHHOW YacTH TaKOB, YTO IO3BOJIAET IMOJYYUTh NpPaBUIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJ€
MPOBEJICHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

OueHka ""Hey10BJI€TBOPUTEIBbHO'" CTaBUTCS, €CJIH padOTa BBHIOJIHEHA HE MOJHOCTHIO UITH 00BEM
BBITIOJTHCHHOU YacTH paOOThI HE TTO3BOJISIECT CAEIATh MPABHIIBHBIX BHIBOJIOB.



Tema 3.2 UHTerpaJ u ero npuMeHeHue
IIpakTnyeckoe 3ansitue Ne 32

«HuTerpan u neppoodpaznas. Haxo:xxaenne HeonpeaeeHHbIX HHTETPAJIOB MPH MOMOIIM
CBOMCTB HHTErPAJIOB»

Ienp: HaAy4UTbCA HAXOAUTH HEONPEICIEHHBIE MHTErPajibl HENIOCPEICTBEHHBIM HHTEIPUPOBAHUEM
IIPY TIOMOIIY CBOMCTB UHTEIPUPOBAHUS.

IIpakTuyeckasi padora ¢popmupyer:

[1P64 ymenuwe omepupoBaTh MOHATHSIMH: (DYHKUIMS, HENpepblBHAs (YHKIUSA, MPOU3BOAHAS,
MepBoOOpasHas, ONMpeeICHHbI WHTErpal, YMEHUE HAXOJHUTh MPOU3BOJHBIC AJIEMEHTAPHBIX (DYHKIIHIA,
UCIOJIBb3YS CIPAaBOYHbBIE MATEpPUAJIbI; UCCIEAOBATh B MPOCTEHIINX clydyasx (YHKIMM Ha MOHOTOHHOCTbD,
HAaXOJIUTh HAWOONBIIME W HAWNMCHBIIWE 3HAYCHUS (YHKIUN; CTPOWTH TpaduKd MHOTOWICHOB C
WCIIOJIb30BAaHUEM ammapara MaTeMaTUYeCKOro aHaIn3a; NPUMEHATh MPOU3BOAHYIO MPU PELICHUH 3a/1ad
Ha JIBIDKCHUE, peliaTh MPaKTUKO-OPUEHTUPOBAHHBIC 33/1a4l HA HAHOOJbIINE U HAUMEHBIINE 3HAUYCHUS,
Ha HaXO0JIEHUE MTyTH, CKOPOCTH U YCKOPEHUS;

[Ipyl0 ymeHwme omepupoBaTh MOHITHSIMH: HEMPEPHIBHOCTh (YHKIIUU, ACHMIITOTHI Tpaduka
byHKIIMM, TiepBas U BTOpas MNPOM3BOAHAs (YHKIUH, TECOMETPHUUYECKHH U (PUINYECKHI CMBICIT
MIPOM3BOJIHOM, TIEPBOOOpa3Has, OINpPEACICHHBIA HWHTETpaAll; YMCHHE HAXOJIUTh ACHMIITOTHI Tpaduka
(GYHKIIUHM; YMEHHUE BBIYHCIISATH IPOU3BOIHBIE CYMMBI, IPOU3BEACHHSI, YACTHOTO ¥ KOMIIO3UIIUU (DYHKIIHH,
HAaXOJUTh YpaBHEHHUE KacaTelIbHOU K rpaduky GyHKIUY;
YMEHHE HCIOJIb30BaTh MPOU3BOIHYIO [UISl HCCIEAOBaHUA (DYHKUMN, AN HAXO0XKACHUS HAWIYYIIETro
pelieHrsT B TPHUKIAJHBIX, B TOM YHCJIEC COLHAIBHO-)KOHOMHUYSCKUX W (PH3MYECKHX 3ajadax, It
OTIpe/IeNICHUs] CKOPOCTH U YCKOPEHHUS; HAXOOUTh IUIOMAIN M 00beMbl (UTYp C MOMOIIbI0 HMHTErpala;
MPUBOJUTH IPUMEPHI MATEMATHYECKOTO MOICIIUPOBAHUS C TTIOMOIIBIO AU dhepeHIInaTbHbIX YPaBHEHUH.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BsiOupath crocoOsl pemieHus 3aaa4d npohecCHOHaTbHON 1eATeIbHOCTH MPUMEHHUTEIHHO K
Pa3JINYHBIM KOHTCKCTaM

OK 03. [TnanupoBaTh U peaqn30BbIBaTb COOCTBEHHOE PO(HECCUOHATBFHOE U TUYHOCTHOE Pa3BUTHE,
MpeANPUHUMATEILCKYIO JESATENIbHOCTh B MPOoQeccCUOHANbHOM cdepe, UCIO0Nb30BaTh 3HAHUS 110 IPaBOBOM
1 (PMHAHCOBOM TPAMOTHOCTH B Pa3JIUYHBIX KU3HEHHBIX CHTYAIIHIX

MarepuajbHoe obecnedeHne:
I/IH)II/IBI/II[yaHI)HI)IC 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI J'IeKIIHfI.

3aganue:
B cooTBeTcTBUM € TEXHOIOTMUECKOW KapTOM MPOEKTa HAUTH CIIEAYIOIINE HHTETPalbl:

1. T GI! —ixz + 5) g
2. Ja[zx? — 1) dur

3. Jx¥1 +5x%0dx

4. I+ 5)dx

5. J{5vxf — 74=7)dx

Kparkue TeopeTuyeckue cBeJeHHA:
Ceoticmea HeonpedenenHo20 unmezpand

1) [ mf (dx = mf[ f (x)dx, m-const
2) [(F 09+ g0)dx = f (x)dx+ [ g(x)dx



Ta6ﬂuua OCHOBHbIX UHmMecpalos

1) Idx:x+C;
Xn+l

2) [ x"dx = +C,n=-1;
n+1

3) jd—;= In|x|+C;

4) Iexdx:eX+C;

5) jaxdx:a—+C;
Ina

6) jsinxdx:—cosx+C;

7) Icosxdx =sinx+C;

dx
8) -[coszx =tgx+C;

dx
9) Isinz < =—Ctgx +C;

dx .
10) | ———===arcsinx+C;
dx
11 =arctgx +C .
) -[1+ x? :

Ilopsinok BbINOJHEHHS PadOTHI:
CoBOKYIHOCTb BCeX NMepBOOOpa3HbIX /Ul (YHKIIMU HAa3bIBAETCS HEOIPEIEIEHHBIM HHTEIPAJIOM.
OcHOBHBIE CBOMCTBA HEOTPEIETEHHOTO UHTETpasa
1) TG + gl I = [ ) dac+ [ glad de
2) Tkfllder =k J fla) dx
HenocpencTBeHHOe MHTErPUPOBAHUE OCHOBAHO Ha MPSMOM HCIOJIb30BaHUHU TAOIMIIBI HHTEIPaJIOB.
MoryT npencTaBUThCS CIEAYIOINE CIyYan:
1) JIaHHBII MHTETpaJl HAXOIUTHCS HEIOCPEACTBEHHO II0 COOTBETCTBYIOILIEMY
TaOJIMYHOMY UHTETpaiy.
2) JlaHHBIN MHTErpan nocjae NPUMEHEHUs CBOWCTB 1M 2 NMPUBOIUTCSA K OJHOMY HIIU
HECKOJIbKUM TaOJMYHBIM HHTErpajiam;
3) JlaHHBIM HMHTErpan Mocie 3JIEeMEHTAPHBIX TOXKJIECTBEHHBIX MpeoOpa3oBaHUM, Ha
MOJABIHTETpaIbHOM (yHKUMEH M TpUMEHssT cBoiicTBa 1M 2 TNPUBOAUTCA K OJHOMY WIIH
HECKOJIbKUM TaOJIMYHBIM HHTETPaJIaM.

Xon paborsr:
B cooTBeTCTBUM € TEXHOJIOTMYECKON KapTON MPOEKTA HANTHU CIEAYIONIME UHTETPAIIbI:
1. ['6x?dx —mcmomb3yem cBOICTBO 2 U popmyity 2.

Jxdx =

am

1
— + ¢ Tomyunm:

2+ H
fﬁxzd:r= Eufxzd.'r= Eu'rzT+r:= Eu'r?+|:'=2:r!+|:'

2. J4{x? —x+ Ddx Ucnonb3ys cBoiictBa 1 w 2 u, ¢gopmynsl 1 u 2 mnomyyum:
3 Z
4 [ elde — 4 vdr+ 12 [ dae = 4"’7—‘%+ 12x + ¢ =§xﬂ— 2x0 4 122 + ¢

- mocrosiHHas wuHTerpupoBanuss C paBHa anreOpamdeckoil cymMMe TpeX TOCTOSHHBIX
MHTETPUPOBAHUS .

3 z
3. f2[3:r—ljzdx=2f[3:r—ljzdx=2f{9x2—6x—1]dx=2-9%—2-6%+2x+c=6x9—6xz+2x+c



%37 pax .
4, T — o« —pa3aenuM OYJICHHO Ha X, TIOJIYYHM:
3t
Ce® + 3x 4 4l dx =?+T+4-:r+ £

1 1

i | —_
5. Ij—; —Hcnonb3yeM Gopmyny 2 [z tde =" —+c=F+c= Wz +c
2 2

(I)opMa NMpeaAcCTaBJICHUA pe3yjabTaTa: BhIIIOJIHEHHOC 3a1aHUC

Kpurepun oneHku:

Ouenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIOJICHUEM
HEOOXOMMOM IOCIIeI0BATeILHOCTH JICUCTBHI; B OTBETE MPABHWJIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIUCH U BBIYHUCIICHUS.

Ouenka '"xopomo' cTaBUTCS, €CIM BBIMOJIHEHBI TPEOOBAHMS K OIEHKE "OTIWYHO", HO JOIMYIICHBI
2-3 Henmouera.

Ouenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clid pabOTa BBIMOJIHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO ITO3BOJISICT MOJNYYUTh NPABHIBHBIC PE3YJIbTaThl U BBIBOJIBI, B XOJE
MPOBeICHUS pabOThI ObUTN AOMYIEHBI OIIUOKH.

OueHka "Hey10BJIeTBOPUTEIBbHO' CTaBUTCS, €CIIM padOTa BBHIIOJIIHEHA HE MOJIHOCTHIO UM 00BEM
BBITTOJITHCHHOM YacTH PabOThI HE MTO3BOJISCT CACNATh MPABMIbHBIX BHIBOJIOB.

Tema 3.2 UHTerpaJ u ero npuMeHeHmne
IIpakTuyeckoe 3ansiTue Ne 33
«Teopema Hororona-Jleii0nuna. BoruuciieHue onpeaejeHHbIX HHTETPAJIOBY»
eab padoThl: HAYYUTHCS BEIYHUCIIATH ONPEACIICHHBINA nHTerpai no gpopmyne Herorona-JleiiOuua.

IIpakTnuyeckas padora popmupyer:

[1P64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKIUS, HeNpepbiBHAsS (GYHKLUSA, [POU3BOAHASI,
nepBooOpasHas, ONpeesIeHHbI MHTErpai; yMEHUE HaXOAWUTh MPOU3BOJHBIE AJIEMEHTApHbBIX (PYHKIIMMH,
UCMOJb3Ysl CIPaBOYHBIE MAaTEpUabl; UCCIEOBATh B MPOCTEHIINX CiIydasx (pyHKIMM HA MOHOTOHHOCTH,
HaXOJUTh HaAuOONbIIME W HAMMEHbIIME 3HAYeHUs (QYHKUUN; CTPOUTH TpapuKU MHOTOWIEHOB C
UCIIOJIb30BaHUEM allllapaTa MaTeMaTU4YeCKOro aHaln3a; MPUMEHATh NIPOU3BOJHYIO IIPU PEUICHUM 3ajad
Ha JBW)KEHUE; pelllaTh MPAKTUKO-OPUEHTUPOBAHHBIE 337aul Ha HAauOONbIINE U HAaUMEHbILINE 3HAYCHMUS,
Ha HaXO0>XJIEHUE IyTH, CKOPOCTU U YCKOPEHHSI;

[Ipyl0 ymeHue omepupoBaTh MOHATUSMM: HENPEPHIBHOCTh (YHKIUHU, ACHMIITOTHI TIpaduka
¢byHKkuMu, TepBas M BTOpas NpPOM3BOAHAS (YHKIMH, TEOMETPUUYECKUH U (PU3UUYECKUH CMBICT
MIPOM3BOJIHOM, MepBOOOpa3Has, OINpeAeTCHHBIH HHTErpajl; yMEHHE HaXOJUTh ACHMIITOTHI Tpaduka
(GyHKIMHU; yMEHUE BBIYUCIATH POU3BOIHBIE CYMMBI, IPOM3BEACHNUS, YACTHOTO U KOMITO3UIINH (PYHKIIHUA,
HaxOJINTh ypaBHEHUE KacaTeJIbHOU K rpaduxy byHKIUY;
YMEHHUE HCIIONb30BaTh MPOU3BOAHYIO Ul HUCCIEAOBAaHMS (DYHKIHMHA, I HAXOXKACHUS HAWIYYIIEero
pelleHrs B MPHUKJIAJHBIX, B TOM YHCJIE COLUAIbHO-’KOHOMMYECKHX MU (PU3MYECKHX 3ajayax, Ui
OIIpeJIeJIEHUs] CKOPOCTH U YCKOPEHUSs; HaXOIUTh IJIOMIATd M 00BeMbl (UTyp C MOMOIIBIO WHTErpaja;
MIPUBOJIUTH MPUMEPHI MATEMATUYECKOTO MOJEIMPOBAHUS C TOMOLIbIO AU PepeHInanbHbIX YPaBHEHUH.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BriGupats crioco0sl pemtieHus 3agad npopecCUOHaTbHON NesITeIbHOCTH MPUMEHUTEIBHO K
Pa3IMYHbIM KOHTEKCTaM

OK 03. [InmannpoBath U pealn30BbIBaTh COOCTBEHHOE NMPO(EeCCHOHAIBHOE U TMYHOCTHOE Pa3BUTHE,
IPEINPUHUMATENBCKYIO JESTEIbHOCTh B IPOPECCHOHATIBHOM cdepe, UCIIONb30BaTh 3HAHUS 10 IPAaBOBOM
1 (UHAHCOBOM IPaMOTHOCTHU B PA3JIMUHBIX )KU3HEHHBIX CUTYaLUsAX



MarepunanbHoe obecrnieyeHue:
WNunuBuyanbHble 3a1aHNS, CIIPABOYHBIC MAaTEPHAIIbl, KOHCIICKTHI JICKIIHH.

3aganue:
B cooTBeTcTBHM € TEXHOJIOTMYECKOW KapTOM IIPOEKTa HAMTU UHTETPAJIbIL.
1. I 12 2ridy

4

I(8+2x—x2)dx

2. -2

3. f;”ms:rdx

4. [ (cos x—3sin x)dx
3
2 2

5. '[1 ;( dx

|
N
>

IMopsanok BbINOTHEHHSI PA0OTHI:
1) Wcronb3yst TaOJUIly MHTETPAIOB HAWTH HHTETPal
2) Ucnionb3ys Gpopmyny Herotona — Jleiibnura

]
[ 7x)dx= PO = F2) - Fla)

HAWTH ONPEACICHHBIN UHTETPall

Xox pabdoThI:

Brrunciuts onpeneneHHblil HHTerpal
2

_|-2x:4 ax
1
Pemenne:

2 iy 4 (2]
IExjdx: EIxjdx = E
1 =

1
(1) BerHOCHMM KOHCTaHTY 3a 3HaK HHTErpaja.

(312 D 2 4 2
A =S -th=2@E-n=27=""=4=2
@ =5 @ -)=2@-D=2-T=—=43

#+l

+

xtdx =
(2) UnTerpupyem mo Tabiauue ¢ MOMOLIbIO caMON MONYJISpPHON (HopMyIbl '[ n+1
1

3
[TosiBUBLIYIOCSI KOHCTAHTY 3 1esecoo0pa3Ho OTIAENHUTh OT + W BBIHECTH 3a CKOOKy. JlemaTb 3To He

00s13aTeNbHO, HO JKEJIATeIIbHO — 3a4eM JIMIITHUE BEIYUCICHUS?

A
[ @ax= FUDf, = )~ F(a)

(3) Ucnonbzyem dopmyny HeroTona-JleiiOnuna = . Cnauvana

3
MOJICTABJIIEM B * BEPXHHI Tpejel, 3aTeM — HIKHHUN mpeneit. [IpoBouM JanbHENIINe BRIYUCICHUAS 1
M0JIy4aeM OKOHYATEIbHbBINA OTBET.

Brruncnuth onpeneneHHblii HHTErpa

4
[3+2x—2*)dx
]

Pemrenue:



_i-(B +2x— xz)dxiJB:i-dx+ E_j;xcix— i-xzdxiijg(x}tg + 2 %(xjj'tz - % (?fz)tz ij

-2 -2 -2
= 8(4— (-2 + (4 - =2% —%(43 — (=2 =8 6+ (16— —%(64+8} =

=484+12-24 =36

(1) Ucnonb3yem CBOMCTBA TMHEHHOCTH OINPEACIICHHOT0 UHTETpaJia.

(2) UnaTerpupyem no TabiuIe, Ipyu 3TOM BCE KOHCTAHTHI BBIHOCHM — OHH HE OyIyT y4acTBOBAaTh B
MOJICTAHOBKE BEPXHETO U HIDKHETO Ipeiena.

(3) Hna xaxmoro w3 TpéX ciaraeMblx mnpumeHseM (opmyny Hprotona-JleiiOnuma:

F(X)|g=Fg)- Fla)

CoBer: mepea TeMmM, Kak HCHOJb30BaTh ¢Gopmyay HbroTona-Jleiil0HuIa, 1M0J1€3HO NPOBECTH
NMPOBEPKY: a caMa-TO NMepBO0OpPa3HAasi HalijleHA NPaBUJIbHO?

Tak, NPUMEHHUTEIBHO K paccMaTpUBaeMOMY IMpUMEpY: Ieped TeM, Kak B TMEpPBOOOPA3HYIO
3
x
x4z -
GbyHKIIIO 3 [OJICTaBIATH BEpXHUH W HIWKHUHW TIPENENbl, JKENAaTeIbHO Ha YCPHOBHUKE

MPOBEPUTH, a MPABWIBHO JIM BOOOIIEe HAWICH HeompeneneHHbn uHTerpan? JuddepeHuupyem:
f

[Sx+x2 —é} =8(x)'+(x2)'—%(x3)'=8-1+2x—%-3x2 =84+ 2x—x°

[Torydena ucxomHas TOJBIHTErpalbHAs (YHKIHS, 3HAYUT, HEONPEICICHHBIA HHTETpall HaiijeH
BepHO. Teneprs MoxkHO U hopmyny HeroTona-JleitbHMIIa TPUMEHUTB.

(I)opMa npeacTaBJICHUsA pe3yabTaTa: BhIIIOJIHCHHOC Sa,I[aHI/IC/

Kputepun onenkmn:

Ouenka "oTau4HO'" CcTaBUTCS, ecnu paboTa BBINOJIHEHA B MOJHOM 00BEME C COONIOIeHHEM
HEe0oOXOIMMOM TOCIIeN0BaTEIbHOCTH JEHCTBUI; B OTBETE MNPAaBUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIlUCH U BBIYUCIICHHUS.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLEHKE "OTIIMYHO", HO JOIMYILIEHbI
2-3 HepoueTa.

Ouenka "ya0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINMOJHEHA HE TMOJHOCTHIO, HO 00BEM
BBIIOJIHEHHOM YacTH TaKOB, YTO IO3BOJISET IMOJYYUTh MPAaBUJIbHBIE PE3yibTaThl U BBIBOJBI, B XOE
MIPOBEEHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ounenka ""Hey10BJIETBOPUTEJIBHO'" CTaBUTCS, €CIM paboTa BBHIIOJHEHA HE MOJHOCTHIO WM 00BbEM
BBITIOJTHEHHON YacTH pabOThI HE MO3BOJISIET CAENATh MPABUIIBHBIX BBHIBOJIOB.

Tema 3.2 UHTerpas u ero npuMeHeHue
IMpakTuyeckoe 3ansaTue Ne 34, 35
«Bpryucienue miomajaeid Gpuryp u 00beMo0B TeJD)

Heap padorei: HayunThes BHIYUCIATH IIOMAAN GUTYP U 0OBEMBI Tell, UCIIONb3Ys ONpee/IEHHbIE
UHTErPaJIbI

IpakTuyeckasi padora popmupyer:

[1P64 ymenue omepupoBaTh MNOHATUSIMH: (DYHKIMS, HENpepblBHAas (YHKIUSA, MPOU3BOAHAS,
nepBooOpasHas, OmpeeNeHHbI WHTErpait, YMEHHUE HAXOAWUTh MPOU3BOJIHBIC AJIIEMEHTAPHBIX (PYHKIIHIA,
UCIOJIb3YS CIPAaBOYHbBIE MATEpPUAIIbI; UCCIEAOBATh B MPOCTEHIINX Clydasx (YHKIMH Ha MOHOTOHHOCTbD,
HaXOJWTh HauOONbIIME W HAUMEHbLIME 3HAaYeHHs (QYHKUUH; CTPOUTh TpaUKd MHOTOUYJIEHOB C



HCIOJIb30BaHUEM allllapaTa MaTeMaTU4YEeCKOro aHaln3a; MPUMEHATh NIPOU3BOJHYIO IIPU PELICHUH 3ajad
Ha JIBWKEHME; pPellaTh MIPAKTUKO-OPHUEHTUPOBAHHBIE 33]a4l Ha HauOOJIbIINEe U HAaUMEHbIINE 3HAYEHUs,
Ha HaXO0>KJIEHUE IyTH, CKOPOCTU U YCKOPEHHS;

[IP614 ymeHnue BBIOMpaTh MOAXOMSIIMA M3yYEHHBIH METOM JUIS PEIICHUs 3aJadd, Pacro3HaBaTh
MaTeMaTHueckue (akThl ¥ MaTeMaTHYECKHE MOJENIU B TPUPOAHBIX W OOIIECTBEHHBIX SBICHUAX, B
UCKYCCTBE; YMEHHE IPUBOAMTH HPHUMEPbl MAaTEMATUYECKUX OTKPBITHH POCCHUMCKOM M MHPOBOM
MaTeMaTHYECKOU HAYKH;

IIpyl0 ymenue onepupoBaTh IOHSTUSAMHU: HENPEPHIBHOCTh (YHKIMHU, ACHUMIITOTHI TIpaduka
¢byHkuuMu, TiepBas W BTOpas NpPOM3BOAHAS (YHKIHMH, TEOMETPUYECKUH © (PU3UYECKHHA CMBICT
IIPOM3BOJIHOM, MEepBOOOpa3Has, ONpPENENECHHBbIH HMHTErpajl; yMEHUE HaXOAMThb ACHUMOTOTHI TIpaduka
(GyHKINU; yMEHUE BBIYUCISATH IPOU3BOJHBIE CYMMBI, IPOM3BEACHNUS, YACTHOTO U KOMITO3UIINH (PYHKIIUA,
HaXOoJUTh ypaBHEHHE KacaTeJIbHON K rpaguky GbyHKIMHY;
YMEHHUE HCIIOJIb30BaTh IMPOU3BOAHYIO [UIA HWCCICAOBAHUS (DYHKIHMH, Il HAXOXKACHUS HAWIYYIIETO
pelieHusl B HPUKIAAHBIX, B TOM YHUCIIE€ COLMAIBHO-DKOHOMHUYECKMX M (U3NYECKHUX 3ajayax, s
OTIpeJINIEHUs] CKOPOCTH M YCKOPEHUS; HaXOMUTh IUIOMIATH U 00BEeMbl (PUTYp ¢ MOMOIIBIO MHTETpaia;
IPUBOAUTH PUMEPBI MATEMAaTUUECKOT0 MOJIEIMPOBAHUS C TOMOIIBIO JU(PepeHINaTbHbIX YPaBHEHUH;

[IPyl8 yMeHue wMojenupoBaTh pealbHbIE CHUTyallUM Ha $3bIKE MaTEMaTHKH; COCTaBJIATh
BBIPQ)XEHUS, YPAaBHEHUS, HEPABEHCTBA U UX CHCTEMBI 110 YCJIOBHUIO 33/1a4M, MCCIIEJOBATh MTOCTPOEHHbIE
MOJIETIM C HCIIOJIb30BAHWEM armapara ajreOpbl, MHTEPIPETUPOBATh MOJYYEHHBIH PE3yJIbTaT; CTPOUTH
MaTeMaTHYeCKUEe MOJIENIU C TOMOILBIO TEOMETPUUECKUX MOHATHH U BEJIMUUH, PEIaTh CBA3aHHBIE C HUMU
[IPAaKTUYECKHE 3aJauM; COCTaBJISATh BEPOSTHOCTHYIO MOJEIb U HMHTEPIPETUPOBATH MOJYYEHHBIN
pe3yibTar; pelaTh NPUKIAAHBIE 3a7ayd CPEJACTBAMH MAaTEeMAaTHYECKOI0 aHajliu3a, B TOM 4YHCIe
COIMAIIEHO-9KOHOMHYECKOTO U (PH3MUECKOTO XapaKTepa;

IIpyl9 ymeHue BbIOMpaTh HOAXOMALIMHA METON JUIsl PELIeHHs 3ajaud; NMOHMMaHUE 3HAYMMOCTHU
MaTeMaTHKU B U3YYEHHH TPUPOAHBIX M OOIIECTBEHHBIX NPOLIECCOB M SBICHUIN; YMEHHE Paclo3HABATh
IPOSIBJICHUE 3aKOHOB MAaTEeMAaTUKU B MCKYCCTBE, YMEHHME IPHUBOAMTH IPUMEPbl MaTeMaTHYECKUX
OTKPBITHHA POCCUICKON M1 MUPOBOM MaTEMaTUYECKON HAyKHU.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiGupats cnioco0sl pemieHus 3aaad npoecCUOHaIbHON AEATeNbHOCTH MPUMEHHUTENbHO K
Pa3IMYHbIM KOHTEKCTaM

OK 03. IImannpoBath U peann30BbIBaTh COOCTBEHHOE NMPO(EeCCHOHAIBHOE U JTMYHOCTHOE Pa3BUTHE,
MpEeNNPUHUMATEIBCKYIO JESTEIbHOCTh B MPOPecCHOHANBHON cepe, UCTO0Ib30BaTh 3HAHUS 110 IPaBOBON
1 (MHAHCOBOM IPAMOTHOCTHU B PA3IMUHBIX )KU3HEHHBIX CUTYalUAX

OK 06. IlposBasaTh TIpa)xaaHCKO-NATPUOTHUECKYIO IO3UIIMI0, JIEMOHCTPHUPOBATH OCO3HAHHOE
IIOBE/ICHUE HAa OCHOBE TPAJMLIMOHHBIX POCCUICKUX JTYXOBHO-HPAaBCTBEHHBIX LIEHHOCTEH, B TOM YHCIE C
Y4€TOM TapMOHH3AMKM MEXHAIIMOHAIbHBIX M MEXPETUTHO3HBIX OTHOILICHHH, MPUMEHSTh CTaHIapThI
AHTUKOPPYILMOHHOIO TIOBEJICHUS;

OK 07 CopneiicTBOBaTh COXpPaHEHHUIO OKPYXAIOUIeH cpefbl, pecypcocOepekeHHI0, MPUMEHSATh
3HaHUS 00 M3MEHEHUH KIUMaTta, MPUHLIUIBI OepexIMBOro MPOU3BOJCTBA, 3(PPEKTUBHO JeicTBOBATh B
Ype3BbIYAITHBIX CUTYAIHIX

OK 08 Hcnonb3oBaTh cpeAcTBa (PU3NYECKON KyIbTYPHI AJIsi COXPAHEHHs U YKPEIUJICHHUs 310POBbsI B
npouecce MpodeccnoHalbHON JEesITeNbHOCTH M MOJIJEpKaHUS HEOOXOIUMOrO YpPOBHS (PU3NYECKOU
IIOATOTOBJIEHHOCTH

OK 09 Ilonp3oBaThcst mpoheccCHOHANBHON TOKYMEHTAalUe Ha roCyAapCTBEHHOM M MHOCTPAHHOM
A3BIKaX.

I[IK 2.2 Pa3pabaTeiBaTh TEXHOJOTHUYECKYIO JIOKYMEHTAlUIO JUIA TPOBEACHUs paboT 1o
TEXHUYECKOMY OOCITY’KHBAHUIO MPOMBIIIIIEHHOTO (TEXHOJIOIMYECKOr0) 000pYA0BaHUS.

MarepunanbHoe obecrnieyeHue:
WNunuBuyanbHble 3a1aHNS, CIIPABOYHBIC MAaTEPHAIIbl, KOHCIICKTHI JICKIIHH.



3amanmue:
1. ®opma 3aroToBKM uUMeeT BHUJ (GUTYpHI, OrpaHUYCHHOW JMHUSAMH. HaliTu momans JaHHOMN

3arOTOBKH
a) y=—x*+4,y=0
b) y=x* y=x°
c) y=e*, y=e*, y=4
2.Berauciuts 00beM eTanu
y=x?, y=1, eoxpyzocu QY

ITopsinok BbINOJIHEHHSI PAa0OTHI:

1) nmoctpouth rpapuku GyHKIHUI

2) HalTh 00JaCcTh, OrPaHUYECHHYIO STUMHU rpaduKamMu

3)  COCTaBHT OIpEEIICHHBI HHTETPAI, /IS HAXO0XICHUS IJIOMIAId HalICHHOM 001acTH

Xoa paGoTsI:
[Tpumep 1: Haiitu mmomanp oomactu D (3aroroBka aeraju), orpaHHuEeHHON KPUBBIMU Y = X2+ X +

11,y =2x-9, npu yciosuu,
x<=1
_ 2
yr=x"+x-11,
D iy=2x-9
x <1

[Ipu pemeHnn TakWx 3amad ClIEAyeT 00S3aTeNbHO HM300pa3UTh HMCCIEAYEMBIH T€OMETPUYECKHMA
00beKT. [l onpeseneHns HUKHETo Ipe/iesia MHTErpUPOBaHMs HaJJ0 HAUTH TOUKY IepeceueHus! KPUBBIX;
YpaBHEHUE X?+x+11=2 X - 9 umeer 1Ba KOpHs: X = -1 u X = 2. [logxoasmuii Kopess - X = -1. O6mnacts
OrpaHUYEHa CBEpXY Mapabosoi, CHU3Y - IPSIMOii, cripaBa - MpsiMOi X = 1, KpalfHss jeBas Touka - X = -1,
MI03TOMY

l n
§iD)= f(2x-9-(x" +x
1
Ecnm o6nacts umeeT 60s1ee CIOKHYIO CTPYKTYPY, €€ cienyeT pa30uTh Ha MPOCTHIE YacTH .

[Ipumep 2
Beruuciutes 00beM nmeranu, KoTOpas HWACHTHYHA TelIy, IOJYYeHHOMY BpalleHueM QUrypsl,
— ) =0
OTpaHUYCHHOW JIMHUSIMH y=2x—x , Y BOKPYT OCH OX

Pemenne: Kak u B 3ajaue Ha HaXOK/JIE€HHUE IUIOIIAM, pelieHHe HAYMHAETCS ¢ YepTexKa MI0CKOoi
¢urypsr. To ecTb, Ha IUIOCKOCTH A0Y geobxomumo HOCTPOUTH (UTYpPY, OTPAHUYEHHYIO JMHHUSMHU

y=2x—x
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Hckomas 1mrockast @Hrypa 3alTpuxoBaHa CMHUM LB€TOM, HMCHHO OHa W Bpalla€TCsa BOKPYI' OCHU

CX B pe3yJIbTaTe BpAILLCHUS MOJY4YaeTCs Takas HEMHOrO SMUEBHIHAs JIETaloUas Tapelika, KoTopas

CUMMCTPUYHA OTHOCUTCIIbHO OCHU Q& .

O0bem Tes1a BpalleHUsI MOKHO BBIYHCIHUTH M0 (hopmyJie:
&
2
v =n| *(x)dx
[
Boruncnum 00BemM Tena BpallleHUs, UCIIOJB3YS TAaHHYIO bopmyny:

A 2 2
= ;?T_l-fg(xjcz’x: ;?TI(Ex— ) dr = ;?T_[ (4x* — 4% + xMdx =
a 1] i}

= | — -+ = | = -164+22-0
3 5 3 5

45 2\ [32 3z ] 16
i=7 s

V= m—i"’r 2 w335 28°

OTtBer:
dopMa npeacTaBjIeHUs pPe3yJIbTaTa: BbIIIOJIHEHHOE 3a1aHNE

Kputepun onenkn:

Ouenka "oTaMYHO'" CTaBUTCSA, €ClM paboTa BBHIMOJHEHA B TMOJHOM OOBEME C COOJIOJIEHUEM
HE0OXOIMMOM TOCTENOBATENBHOCTH JEHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCE
3aIUCH ¥ BBIYMCIICHUSI.

Ouenka "Xopouo' cTaBUTCS, €CIHM BHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTJIMYHO", HO JOMYIIEHbI
2-3 HemoueTa.

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €ClIM paboTa BHINOJIHEHA HE MOJHOCThIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAECT MOJYYUTh NPAaBUIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObLTH AOMYIIEHBI OIUOKH.

Ouenka ""Hey10BJIETBOPUTEJIBHO' CTaBUTCS, €CIU pabOTa BBHIMOJHEHA HE TIOJTHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENATh MPABUIILHBIX BBHIBOJIOB.

Tema 3.2 UHTerpas u ero npuMeHeHue
IMpakTuyeckoe 3ansaTue Ne 36, 37
«Pu3nyecKue NPUI0KEHUSI HHTErpajioB»
Heab padorbl: HayunThcs NpUMEHATh HHTETPAJIbl K PEHICHUIO PU3NYECKUX 3a1au
IIpakTuyeckas padora popmupyer:
[1P64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKIUS, HeNpepbiBHAs (YHKIWSA, MPOU3BOIHASI,

nepBooOpasHas, ONpeesieHHbI WHTErpai;, yMEHUE HaXOAWUTh MPOW3BOJHBIE AJIEMEHTAPHBIX (DYHKIIMM,
UCIIOJIB3YS CIIPABOYHBIE MATEPUAIIBI; UCCIEA0BATh B MPOCTEHIINX clydasx (yHKIIMM Ha MOHOTOHHOCTD,



HaXOJWTh HauOONbIIME W HAUMEHbLIME 3HAYeHHs (QYHKUUH; CTPOUTh TpaUKd MHOTOUYJIEHOB C
WCIIOJIb30BAaHUEM allllapaTa MaTeMaTU4YEeCKOro aHAIN3a; MPUMEHATh NMPOU3BOJHYIO IIPH PEUICHUH 3anad
Ha JIBWKCHME; pellaTh MPAaKTUKO-OPHEHTUPOBAHHBIEC 3a/laui HAa HAUOOJBIINE ¥ HAUMEHbIINE 3HAYCHHUS,
Ha HaXO0>KJIEHUE ITyTH, CKOPOCTU U YCKOPEHHS;

[1P614 ymeHue BBIOMpaTh MOIXOASIINN HM3YU4EHHBIH METOJ JJS pEIleHUs 3a/lauyd, pacro3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHYECKUE MOJENIU B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE;, yMEHHUE IPUBOAUTH IIPUMEPBl MATEMaTUYECKUX OTKPBITUA POCCUHCKOM M MHUPOBOU
MaTEeMaTHYECKON HAYKU;

[Ipyl0 ymenue omnepupoBaTh MOHATUSAMHU: HENPEPHIBHOCTh (PYHKIMHM, ACHMIITOTHI Tpaduka
GbyHKuMu, 1epBas M BTOpas NpPOM3BOAHAS (YHKIMH, TIEOMETPUYECKUH M (QU3UUECKUH CMBICI
MIPOU3BOJIHOM, TeEepBOOOpa3Has, ONpENeNeHHBI HHTErpajl; yMEHHE HaXOAWTh ACUMIOTOTHI Tpaduka
(GYHKLINHU; yMEHUE BBIYMCIATH IPOU3BOJHBIE CYMMBI, IPOM3BEACHNUS, YACTHOI'O U KOMIIO3ULIMH (PYHKIUI,
HaXOJUTh ypaBHEHUE KacaTeJIbHON K rpaduxy GbyHKIMH;
YMEHHUE MCII0JIb30BaTh IPOU3BOAHYIO [UId HCCIEAOBAaHUS (DYHKIMH, U1 HAXOXXACHUS HAWIY4IIEero
pemieHusi B TPUKIAAHBIX, B TOM YHCIIE COLMAIBHO-DKOHOMHUYECKMX M (U3NYECKHX 3ajadax, s
OIIpEeJIeJIEHUs] CKOPOCTH U YCKOPEHUS; HaXOMUTh IJIOUIAJd M 00BeMbl (UIyp C MOMOIIBIO MHTErpaja;
MPUBOANUTH PUMEPHI MATEMAaTHIECKOTO MOJISIIMPOBAHUS C MOMOIIBIO0 TU(PepeHIINaTbHBIX YPaBHEHUH;

[IPyl8 yMeHune wMonenupoBaTh peaJbHbIE CHUTyallUM Ha $3bIKE MAaTEMaTHKH; COCTaBIATh
BBIPA)KCHMS], YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI 110 YCIOBHUIO 3a/1a4d, MCCIEA0BATh IIOCTPOCHHBIE
MOJIEJI C HCIOJb30BAaHUEM amImapara aiareOpbl, MHTEPIPETUPOBATh MOJIYYEHHBIH pe3yJbTaT; CTPOUTH
MaTE€MaTHYECKUE MOJEIIN C IOMOIIBIO TEOMETPUUYECKUX ITOHATUNA U BEJIMYMH, PEIIATh CBA3aHHbIE C HUMU
IIPAKTUYECKHE 3aJa4d; COCTaBJIATh BEPOSTHOCTHYIO MOJAEIb M HWHTEPIPETUPOBATh IOJIYYEHHBIN
pe3yibTaT; pelarbh IPUKIAAHBIE 3a1add CPEICTBAMM MATEMAaTHUYECKOTrO AaHalIu3a, B TOM 4YHCIIE
COLMAJIbHO-9KOHOMHUYECKOTO U (PU3MUECKOTO XapaKTepa;

[Ipyl9 ymeHue BbpIOMpaTh MOAXOIALIMI METON JJsl pELIeHMs 3aJauM; [MOHMMaHHE 3HAYMMOCTH
MaTeMaTHKU B U3yYEHHM IPUPOAHBIX M OOILECTBEHHBIX NPOLIECCOB M SIBJICHUM; YMEHUE pacllo3HaBaTh
MIPOSIBJICHUE 3aKOHOB MAaTeMaTUKH B MCKYCCTBE, YMEHHE IIPUBOAUTH IPUMEPHl MaTEMaTUYECKHX
OTKPBITUNA POCCUMCKON U MUPOBON MaTEMaTUYECKON HAYKHU.

BoinosiHenune padorsl cnocodcTBYeT (OPMUPOBAHHIO:

OK 01 BriGupatp crioco0sl pemieHus 3a1a4d npodecCUOHaIbHOW NeSTEIbHOCTH MPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 03. [InanupoBaTh U peair30BbIBaTh COOCTBEHHOE NPO(ECCUOHATBLHOE U JTUYHOCTHOE Pa3BUTHE,
NPEINPUHIUMATENbCKYIO JeSTEIbHOCTh B PO ecCHOHABHON cdepe, UCTI0Nb30BaTh 3HaHUS MO MPaBOBOM
¥ (UHAHCOBOUM I'PAMOTHOCTH B Pa3IIMUHBIX )KU3HEHHBIX CUTYAIHIX

OK 06. IlposiBisATh TIpakJaHCKO-NATPUOTHYECKYIO MO3MIHUIO, IEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHNE HAa OCHOBE TPAIUIIMOHHBIX POCCHICKUX TyXOBHO-HPABCTBEHHBIX IIEHHOCTEH, B TOM YHCIIE C
Y4ETOM TapMOHHM3AlMM MEKHAI[MOHAIBHBIX M MEXPEIUTHO3HbIX OTHOLIEHUH, NMPUMEHSATh CTaHAAPTHI
AHTUKOPPYIIIMOHHOTO TIOBEACHUS;

OK 07 CopeiicTBOBaTh COXPAHEHUIO OKpYXKaloIIeH Cpeabl, pecypcocOepereHHI0, MPUMEHSThH
3HaHHUA 00 M3MEHEHHM KIMMaTa, MPUHIMIBI OEepeKIMBOr0 MPOU3BOACTBA, A (HEKTUBHO AEHCTBOBAThH B
Ype3BbIUANHBIX CUTYAIHSIX

OK 08 Mcnonb3oBaTh cpeAcTBa GU3NUECKON KYIbTYpHI ISl COXPAHEHUS U YKPEIIEHUs 3/10POBbSI B
nporecce MpoecCHOHATBPHOW JEATETbHOCTH M TOJEpKaHUs HEOOXOJUMOro YpOBHA (HU3UYECKOMH
MO/ITOTOBJIEHHOCTH

OK 09 ITonp3oBatbest mpodecCHOHATBHON JOKYMEHTAIMe Ha rocyJapCTBEHHOM M MHOCTPAaHHOM
SI3BIKAX.

I[IK 2.2 PazpabaTbiBaTh TEXHOJOTHYECKYIO JOKYMEHTAIMIO [UId TpOBeNeHHs paldoT 1o
TEXHUYECKOMY 00CTY>KHBAHUIO MPOMBIIIIEHHOTO (TEXHOJIOTHYECKOT0) 000pYAOBaHHUS.

MarepuajnbHoe o0ecnieyeHue:
NunuBunyansHble 3a1aHUS, CIIPABOYHbIE MATEPHUAJIbI, KOHCIIEKTHI JICKIIUU.



3aganue:
1) Beruncnure maccy ydactka crepskHs X1= 0 10 X2=3 (M), €CIIU €ro JIMHEHHas IUIOTHOCTh 3a1aeTCs
dopmyoit p(x) = x% + 1(xr/n).
2)  CkopocTh JIBWKEHHS Ha KOHBeWepHO#l jeHTe v=v(t). Haiimem nyte S, npoiaeHHBIA
COJIEP>KUMBIM KOHBEHEPHOM JICHTHI 32 IPOMEXKYTOK BpeMEHH OT t1=2 10 tp=7 MUH.
3) Teno OpomieHO BEPTUKATBHO BBEPX CO CKOPOCTBIO, KOTOpash M3MEHSAETCS IO 3aKOHY
vV =29.4-9.8t m/c. HaliTu HanGoabLIyIO BEICOTY MOABEMA.
4) Cwuna ymnpyrocTd npykuHbl, pactsanyroi Ha 0,05 M, paBua 3H. Kakyrwo pabory Hamgo
MIPOM3BECTH, YTOOBI paCTAHYTh PYXuHY Ha 3TH 0,05M?
5) Kakyo pabory Hago 3arpaTtuth, 4ToOBI pacTaHyTh npy:xuuHy Ha 0,05M, ecnmm cumma 100H
pactsrusaet npyxuny Ha 0,01m.

6) OnpenenuTh CHIy AaBJIEHHS BOJABI Ha CTEHKY IIUIIO3a, JUIMHA KoToporo 20 M, a BbIcoTa 5 M
(cumTas LUII03 JOBEPXY 3aIIOJIHEHHBIM BOJOM).

IMopsinok BbINoJIHEHUs PA0OTHI:
) Ea
1) 3anmcarh GOpMyITy, HCIIOIB3Ys OTPEICIICHHBIN HHTErpal & = J'r1 vt dt

2) BoruncnuTh onpenenaeHHbI HHTETpa

Xox pabdoThI:

o o = (g2 _ \ o o o
1. CkopocTh IBHMKEHHs Ha KOHBeifepHoii nenrte ¥V = (9t 8t)m/c. Haiitu myTh, IpoiineHHbII
COJIEP’KUMBIM KOHBEUEPHOU JICHTHI 32 4-10 CEKYH/Y.

Pemenue:  cormacHo  yciuopmio,  J &)= 9t* - 8t ty =3,z =4 (CnenosarensHo,
4 ,
s = [, (9t? — 8t)dt = [3t3 — 4t%]] = 83 (m).

2. Beruucnute Maccy yyactka ctepxkHs X1= 0 10 Xo=1 (M), eciu ero JMHeNHas MJI0THOCTh 3a/1aeTCs
dopmyioit p(x) = x% + 1(xr/n).

Pemrenne:

Cornacho opmyne, numeem:

m = //Ilj.l:)ll‘l'
1
1

o o 23 (1 13 (3 |
. r“+1l)der=|—+=x = —4+1——=4+3) ==
m /(: + ):1 (3 -+ 7)‘” 3 - (3 + ) 3

0

Orser: 1,33 kr

3. Teno OGpolIeHO C MOBEPXHOCTH 3€MJIM BEPTHKAIBHO BBEPX €O CKopocThio V = (39,2—9,8t) m/c.
Haiiti HanOoublryto BEICOTY MOJbEMA TeNA.

Pemienue: Teno JOCTUTHET HaUOOJIBIIEH BHICOTHI IOJJbeMa B TAKOH MOMEHT BpeMeHH t, koraa v = 0,
T.¢. 39,2—9,8t = 0, otkyna t= 4 ¢. [To popmyse (1) vaxoaum h=78.4

4. Kakyto paboTy HYKHO 3aTpaTUTh, YTOOBI pacTsHyTh HpyxuHy Ha 0,05 M, ecnmu cuwia 100 H
pactsrusaet npyxusy Ha 0,01 m?

Pemenue: Ilo 3akony ['yka ympyras cuia, pacTaruBaroiasi mpy>KHHY, MPOMOPIUOHAIBHA 3TOMY
pacTsHKeHHuIo X, T. €. F = kx, rne k — koagduunenT nponopunonaabHOCTH. COrflacCHO yCIOBHUIO 3a/1a4H,
cuna F = 100 H pacrarusaer npyxuny Ha x = 0,01 m; cnenoBarensHo, 100 = k*0,01, orkyaa k = 10000;
cienosarenbHo, F = 10000x.



Hckomas paboTa Ha OCHOBaHHH (POPMYJIBI paBHA

0.06
A= [ 10000zds = 500070 = 12,5 (IIx).
]

5. B Bomy onymeHa mpsAMOyroibHas IUIACTUHKA, pacHoOJiOKeHHas BepTHKaibHO. Ee
TOpPU30HTaJIbHASL CTOPOHA paBHA 1 M, BepTUKaibHas 2 M. Bepxusisi ctropona HaxoauTcst Ha riyoune 0,5 m.
Ornpenenuth CUITy IaBJICHUsI BOJIbI HA TUIACTUHKY.

Pemrenue:

3necby=1,a=0,5,b=2+0,5=2,5(m), ¥ =1000 Kr/M° CnegoBarensHoO,

r : %25 2,57 — 0,57
P =9310 [.ry dx = 9810 [.r dx = 9810 — 05°= 9810 ———— = 29430 (H).
a rd B ! B

(I)opMa NMpeacTaBJdCHUsA pe3yjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kputepun onenkmn:

Ouenka "OTJIMYHO'" CTaBUTCSA, €ClIM paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIIOJEHHUEM
HEOOXOMMOW TIOCIIEIOBATEIFHOCTH JCWCTBUI; B OTBETE MPABHJIBHO M AKKypaTHO BBIMOJHEHBI BCE
3aMKCy U BBIYUCIICHUS.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLEHKE "OTJIIMYHO", HO JOIMYILEHbI
2-3 Henmoyera.

Ounenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTBHIO, HO 00BEM
BBITIOJTHEHHOW YacTHU TaKOB, YTO IO3BOJISIET MOJNYYUTh NPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJIE
MPOBEACHUS PA0OTHI OBUIH JOMYIIEHBI OIITHOKH.

Ounenka ""Hey10BJIETBOPUTEJIBHO'" CTaBUTCS, €CIM paboTa BHIIOJHEHA HE MOJIHOCTBIO UM 00bEM
BBITIOJTHEHHON YacTy pabOTHI HE MO3BOJISET CAENATh MPABUIBHBIX BHIBOJIOB.

Tema 4.1. KoopanHaTsl 1 BeKTOpPbI
IIpakTnyeckoe 3ansitue Ne 38

«BekTopsbl. JleiicTBus ¢ BekTOpaMu. /[ekapToBa cucTeMa KOOPAUHAT B IPOCTPAHCTBE.
Paccrosinue Mexay TOUKaAMM)

IIe.m;: Hayanbc;{ BBIIIOJIHATD JIEHCTBHUS C BCKTOpPAMU, HAXOAUTH PACCTOAHNUEC MCIKAY TOYKaAMU.

IIpakTuyeckasi padora popmupyer:
ITPG13. ymeHue omnepupoBaTh MOHATHIME: MPSIMOYTOJibHAs CHCTEMa KOOPIWHAT, KOOPAMHATHI TOYKH,

BEKTOp, KOOPAMHATBI BEKTOpA, CKAIIPHOE IPOU3BEICHUE, YIOJI MEXAY BEKTOpPaMHU, CyMMa BEKTODPOB,
MIPOU3BEJCHNE BEKTOpa Ha YUCIIO; HAXOAUTh C MOMOIIBIO U3YYEHHBIX (OPMYN KOOPIMHATHI CEPEIHHbI
OTpE3Ka, PACCTOSHUE MEXKY IByMsI TOUKAMH;

[1Pyl7. ymenue cBOOOJHO ONEpUPOBATh MOHATUSMHU: MPSIMOYrOJbHAs CHCTEMa KOOpPAUHAT, BEKTOD,
KOOPJMHATBl TOYKH, KOOPAHMHATHI BEKTOpPA, CyMMa BEKTOPOB, IPOM3BENCHHE BEKTOpAa Ha 4YHUCIO,
pas3ioKeHue BEKTOpa Mo 0a3ucy, CKalspHOE MPOU3BEIECHHE, BEKTOPHOE IPOM3BEACHUE, Yrol MEeXIy
BEKTOPAaMH; YMEHME MCIIOJIb30BaTh BEKTOPHBIM U KOOPAMHATHBIA METOJ Il PELICHUS N€OMETPUYECKUX
3aja4 W 3a/1a4 JpYrux y4eOHBIX MPEIMETOB; ONEpPUpPOBATH MOHATUAMH: MaTtpuma 2 X 2 u 3 x 3,
OIPEIEIUTENb MATPULIBI, TEOMETPUUECKUI CMBICIT OIIPEIEIUTENS;



[TPy18. yMeHue MoIenupoBaTh peajibHbIC CUTyalldd Ha S3bIKE MAaT€MaTHUKHU; COCTABISATH BBIPAKEHUS,
ypaBHEHHUS, HEPABEHCTBA M MX CUCTEMBI MO YCJIOBHIO 3aJa4yM, MCCJIEAOBATh MOCTPOCHHBIE MOJEIH C
UCIOJIb30BAHMEM  ammapara anreOpbl, HMHTEPIPETUPOBATH MOJYYEHHBIM  pe3yabTaT; CTPOUTH
MAaTeMaTUYCCKHUEC MOACIIN C MMOMOIIBIO TCOMETPUICCKUX HOHATHUHU U BCJIMYMH, pCUIATh CBA3aHHBIC C HUMUA
MIPAKTHUYECKUE 3aJa4d; COCTAaBJIATh BEPOATHOCTHYIO MOJEIb W HMHTEPIPETUPOBATH IIOJYYECHHBIN
pe3ynbTaT; pemiath NPUKIAJHBIE 3aJaud CpPEICTBAMH MaTEeMaTHYeCKOro aHalii3a, B TOM YHUCIE
COLIMAJIbHO-9KOHOMUYECKOTO U (PU3HUECKOro XapakTepa;

BoinosineHne padoThl cioco0CcTBYET (POPMUPOBAHMIO:
OK 01 BeiOuparb crnocoObl pemieHust 3aaad Npo(ecCHOHAIBHOW AEATENbHOCTH NPUMEHHMTENBHO K
Pa3IMYHBIM KOHTEKCTaM
I1IK 2.2 Pa3paGarbIBaTh TEXHOJOTUYECKYIO JOKYMEHTAIMIO ISl MPOBEACHHUS pabOT MO TEXHUYECKOMY
00CITy’)KMBaHUIO MMPOMBIIIJIECHHOTO (TEXHOJIOTHYECKOTO) 000pYA0BaHUSI.

MaTtepuajbHoe obecneyeHue:
I/IH[[I/IBI/I[IyaJILHBIC 3alaHuA, CIIPAaBOYHbIC MaTCpUajibl, KOHCIICKTbI JIGKIII/II;'I.

3aganue:

Pemmure 3amaun:

M- KOJUYECTBO OYKB B UMEHU
N- KOIWYecTBO OYKB B (paMHIIUU
p- Mmecsn poKIaACHUS

1. Janbl nBe TOuku: A(m;—n;0) U B(p;—n; 2).Pasnoxure BekTOp AB 10 BEKTOpaM 0Oa3uca u

HAWJIUTE €ro JJIMHY.
- o - - -

- - — — —
2. aner BexkToppl a=pi— j+mk u b=ni+ pk Haiigure koopauHaTHI BEKTOpa ¢ =ma—nb

- > - -
3. Bolunciure  ckamspHoe mpousBeleHue  Bektopos(a—2b)-a, ecim a:{— m; n; p} "

b ={0;—p;n}.

- -
4. Tlpu KaKOM 3HAYEHHH «x» BEKTOPHI A = {m;—n; X} ub= {— 2m:; 2n; p} OyIyT KOJITTUHEAPHBIMH?
5. B TexHomormyeckoil KapTe 3aJaHa JJIEKTpUYEcKas IeMb M3 MapaJiebHO COEAMHEHHBIX

3JICMCHTOB!:
I Is 17 ls
C—|> —— ¢ —>= b —= a
U |1 |2 |3 :: |4 |5
(o,

Haiigure BexTop TOKa I Ha Bxoze AIIEKTPUYECKON LIETIH, €CIIU TOKHU MapajlIeIbHbIX BETBEH MOYKHO
3aJ1aTh BEKTOPaMHU: fl(n;m;p), fz(z;n;7), f3(3;m;1), Iy, (0;n;3), f5(4;2n;1).

6. Temo, Ha KOTOpPOE JCHCTBYET IMOCTOSIHHAS CHJIA F= (2n; —3p; 5), mepemeniaercst MO0 OTPE3KY
npsiMoit u3 Touku A (-n; 2; -m) B Touky B (1;m;2). Beraucnure paboTy 3TOi CHITBI.



Iopsaok BbINOJIHEHUS Pa0OTHI:

1. BHUMaTEIbHO 03HAKOMBTECH C YCIIOBUEM 3a/1aHUA.

2. Tlomb3ysich KOHCHEKTaMH JIEKIUH, MOoAOepUTe HYXHYI (OpPMYITy WIH COOTBETCTBYIOIIEE
YCJIOBHE JIJISl PEIICHUS 3aJa9H.

Xox padoThI:
3amaga Ne 1. Jlansl Touku A(—3;1; —1) 1 B (2; —4; 1).

Paznoxure BeKTOp AB 1O BEKTOpaMm Oa3uca M HAAWTE €ro JTUHY.
Pemenue.

1) AB = {2 — (-3);—4 —11—(-1)} = {5;-5;2} - KOOpAMHATBI BEKTOPA.
2) Paznoxum AB TIO BEKTOpaM Oa3zuca:

AB =5i-5j+2Kk.

3) dnuny \AB\ Haiiem o gopmyre:

a=x*+y*+12%;
|
AB|=,/5% + (-5)% + 2% =64 =/9-6 =36 .
3amaua Ne 2.
Jlasl BekTopsl @ =i —3 j+ K 1 b = 2i+ k .Haiiure KOOpAMHATHI BEKTOPa ¢ — a— 2 b .Pewenne
a={-31}.

b={201}; 2b={ 402

c=a-2b={-31- {402}
3amgaya Ne 3

{1-(-4);-3-01-2}={5-3-1.

Beruuciute ckansproe mpousseaenue (2a+b)-a, ecnmn a = {1;0;3} nub= {2;—];1}.
Pemenue

1) Haiiném koopauHatsl 2 a:

24 =1{2,0,6}

2). Haiiném koopauHatsl 2 a+b:

2a+b=1{2:0:6}+ {2:-11) = {417}

3). Haiiném ckansipHoe mpon3BeeHUE:

(2a+b)-a=4-1+0-(-1)+3-7=25.

OtBeT: 25
3agaua Ne 4.
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33,[[3‘{& Ne5 B TexHOMNIOTHYECKOM KapTe 3aJiaHa JJICKTPUYICCKAs LECIIb U3 IapaJlUICIIbHO COCANMHCHHBIX
9JICMCHTOB.
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Haitnure BekTOop TOKa I na BXO/I€ JIEKTPUUYECKOW LETH, ECJIM TOKU MapajuIeIbHbIX BETBEH MOYKHO
3aJaTh BEKTOPAMHU: f1(1;2;3), 72(2;1;7), f3(3;1;1), 74, (0;2;3), 75(4;2;1).
Pemenue:

3anuchIiBacM B BEKTOPHOI opme ypaBHeHHE mepBoro 3akoHa Kupxroda.

Toxk Ha BXOAC LTI paBCH CYMMC TOKOB BCEX IMApaJJICIIbHBIX BETBEU:
I_=I_1 +I_2 +I_3 +I_4 +I_5
[= (1+2+3+0+4;2+1+1+2+2;3+7+7+3+1) = (10;8;15)

3anaya Neb6

Teno, Ha KOTOpOE AEHCTBYET MOCTOSIHHAS CHJIA F = (4;-3;5), nepeMenaeTcs 1o oTpe3Ky npsiMoi
u3 Toukd A (-5; 2; -1) B Touky B (1;3;2). Beranciaure paboTy 3TO# CHITHL.

Pewrenue:

Vmeem AB=(1-(-5))i+(3-2)j+(2-(-1))k=61+] +3k

Teneps Bocmiob3yemcst popmymoit W= F*AB=4%*6-3*1+5*3=36

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €Cid padoTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHHEM
HEO0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBINIOJIHEHBI BCe
3aIIMCU U BEIYUCIICHHA.

Ouenka "Xopouo' cTaBUTCS, €CIM BHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOIMYIIEHbI
2-3 Hemouera.

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISIET MOJIYYHTh MPABWIBHBIE PE3yabTaThl M BBIBOJBI; B XOJIE
MPOBEJICHUS paOOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH PabOTHI HE MO3BOJISET CAENATh MPABUIILHBIX BHIBOJIOB.



Tema 4.1. KoopanHaTbl 1 BeKTOPbI
IIpakTnyeckoe 3ansitue Ne 39

«I[eKapTOBa CUCTEMA KOOPAUHAT HA IJIOCKOCTH. ypaBHeHI/IH l'lpﬂMOﬁ, OKPY/KHOCTH. Pemenue
3a/1a4 HA PACIOJ0KCHUEC MPAMBIX HA IIVIOCKOCTH»

eab padorsi: Hayunthes pemaTh 3aja4yd Ha HaXOXKJCHUE YPaBHEHUM MPSMBIX U OKPYKHOCTEH,
Ha PacroJiOKeHUE MPSIMBIX HA TIOCKOCTH.

IIpakTuyeckasi padora ¢popmupyer:
[TPG13. ymeHme omnepupoBaTh MOHATHSIME: MPSIMOYrOJIbHAS CHCTEMa KOOPIWHAT, KOOPIAMHATHI TOYKH,

BEKTOp, KOOPJIMHATHI BEKTOpa, CKAJISIPHOE MPOM3BEIEHHUE, YrOJl MEXJIy BEKTOpaMH, CyMMa BEKTODOB,
IIPOM3BEJCHNE BEKTOpa Ha YMCIIO; HAXOAUTh C IMOMOUIbIO M3YYEHHBIX (POPMYJT KOOPAMUHATHI CEPEIUHbI
OTpE3Ka, PacCCTOSIHUE MEKIY IBYMs TOUKAMU;

[1Py17. ymeHue cBOOOAHO ONEPUPOBATH IMOHATUSAMHU: HPSIMOYIOJbHAs CHUCTEMa KOOPJMHAT, BEKTOP,
KOOpJAMHAThl TOYKH, KOOpPJAMHATBI BEKTOPa, CyMMa BEKTOPOB, MPOM3BEICHUE BEKTOpa Ha YHUCIIO,
pas3lioKEeHUE BEKTOpa M0 0a3ucCy, CKAISIPHOE IPOU3BEICHUE, BEKTOPHOE IPOM3BEIEHUE, Yrod MEXIy
BCKTOpaMH; YMCHUC HMCIIOJIb30BATh BCKTOpHBIﬁ n KOOpI[HH&THI:Iﬁ MCTOJ Ml pCHICHUA TCOMCTPHUYCCKUX
3aa4 M 3a/Jad JAPYrux y4deOHbIX IPEIMETOB; OIEpUPOBATH MOHATUSAMU: MaTtpuina 2 X 2 u 3 x 3,
OIpeIeJINTENIb MAaTPULIbl, FEOMETPUUECKUIN CMBICIT OIIPEIEIINTENS;

[1Py18. ymeHue MoJenupoBaTh peajibHble CUTYallMM Ha S3bIKE MAaTEMaTHKU; COCTaBIIATH BBIPAXKEHU,
ypaBHEHHMs, HEPABEHCTBA U UX CHCTEMBbI 10 YCJIOBHIO 33/a4yM, MCCIEIOBATH IOCTPOEHHBIE MOJEIH C
UCMOJb30BAaHUEM  anmapara anreOpbl, HHTEPIPETHPOBATH  IOJYYEHHBIH pe3yibTaT; CTPOUTH
MaTEMaTHYECKUE MOJEIN € MIOMOIIBIO T€OMETPUYECKUX MOHATUN U BEJIMYMH, PEIIATh CBSI3aHHBIE C HUMU
IMPAKTUYCCKUEC 3aaadu; COCTaBJIATb BCPOATHOCTHYIO MOJCIL W HUHTCPIHPETHPOBATH HOJ'Iy‘IGHHI)II\/’I
pe3yNbTaT; pemarb NPUKIAJHBIE 3aJaud CpPeJCTBAMH MaTeMaTHYeCKOro aHajlu3a, B TOM YHUCIE
COLMAJIBHO-I)KOHOMHMUYECKOTO U (PU3MUECKOr0 XapaKTepa;

BeinosiHenune padoTsl crnoco0cTBYeT (POPMUPOBAHHUIO:

OK 01 BeiOupars crnocoObl pemieHust 3aaad Npo(ecCHOHAIBHOW AEATENbHOCTH NPUMEHUTENIBHO K
Pa3IUYHBIM KOHTEKCTaM

I1IK 2.2 Pa3paGaTbiBaTh TEXHOJIOTHYECKYIO JOKYMEHTAIMIO ISl MPOBEACHHUS pabOT MO TEXHUUYECKOMY
00CITy’KMBaHUIO IPOMBIIIIEHHOTO (TEXHOJIOTUYECKOT0) 000py10BaHUSI.

MarepunanbHoe obecneyeHue:
I/IH)]I/IBI/IHyaJ'H)HI)Ie 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI .]'IGKI.II/IfI.

3ananue:

M- KOJIMYECTBO OYKB B UMEHH

N- KOJINYeCcTBO OYKB B (pamMHIINU

p- MecsL pOKAEHUs

1. Haiitu TOUKy mepecedeHus NpsIMbIX: mx —py+n=0 H x—y—p =0.

2. HaiinuTe oCTpBId YroJl MEXIy IPSIMbIMU:

mx+ny—-p=0unx—py—nm=0.

3. CocraBbTe ypaBHeHHE TpsAMOM, mapamiensHoit npamoit PX+Y—M=0 u npoxonsmeit yepes
TOYKY A(—n; 1).

4, I3 Touku A(m;—1) Ha mpsmyto NX+ Py +1=0 omymen nepmenmukymsp. CocTaBbTe ero



YpaBHEHHE.

5. JIBa rpy30BHKa BBIEXaJHU B peiic M0 B3aWMHO-TIEPIEHAUKYISIPHBIM foporaM. CKOpPOCTh OJJHOTO-
50 xM/4, CKOPOCTh apyroro — 60 Km/4, B TaHHBIA MOMEHT OHHM HAaXOJISATCSl Ha pacCTOsTHUM 7 KM U 10 KM OT
Havaya myTu. Yepes kakoe BpeMs pacCTOSIHUE MEXy HUMH OyzaeT 35 km?

6. Ckomnbko motpedyercst OeToHa [uis TOro 4TOOBI 3aJUTh LIBEIUIEP C MapaUIeIbHBIMUA TPaHIMHU
noisok 1211 gouuoit 10 m?
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IMopsiok BbINOJIHEHUS PA0OTHI:

1. BHuuMarenbHO 03HAKOMBTECH C YCIIOBUEM 33/IaHHUSL.

2. Ilomb3ysick KOHCIEKTaMH JICKIIUH, MOAOEpHTEe HYXHYH (OpPMYITy WJIA COOTBETCTBYIOIIEE
YCIIOBUE JIJIS peLIeHHUs 3a1a41

Xoa padoTsbI:

3amaua Ne 1

Haiitu Touky nepeceyeHus NpsMbIX:
2Xx+3y—-12=0n x-y-1=0.
Pemmm cucremy:

{2x+3y—12:0, {2(1+ y)+3y-12=0,

X—y-1=0; Xx=1+Yy;
2+2y+3y-12=0, |[5y=10, y=2,
x=1+Yy; X=1+Yy; Xx=3.

OtBeT: TOUKa M (3; 2).

3amaya Ne 2
OrnpenenuTh yroia MeXIy IpsIMbIMH, 3aJJaHHBIMH YPaBHCHUSIMU:

2x—-3y+6=0u x+5y—-2=0.

Pewenne
Haiinem yrnosbie KO3 GUIIUEHTHI ITUX TPSIMbIX:
2Xx-3y+6=0; X+9y-2=0
-3y =-2X-6, Sy =-X+2,
y=2x+6, y=—1x+z,

3 5 5
(-2 -1
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[MoxacraBuM  Haiinennble  3Hauenus K, u K, B dopmyny: tgp=—-—"—.
1+Kk, -k,
21 2 13
gp=—2 3 -2 L
14(-0).2 =2
5 3 15
tgp=-1 ¢=135"

[Tonmy4eHHBI Yronm MeXAy HpsSMbIMH - Tynod. CMeXHBIH ¢ HUM, OyOeT OCTpBId, TO ecTb
@, =180° —135° =45°,

3agaga Ne 3

1. CocraBbTe ypaBHeHHE NpsAMOii, mapamiensHoit npamoit 9X +3Y —7 =0 u npoxoasmeii uepes
Touky A(-2;6).

Pemenne
CocraBum YpaBHEHHE Iy4yKa IIPSIMBIX, IPOXOJAIINAX qyepes TOUYKY
A(-2;6).
y—6=K(x+2)
Haxomuwm yrinoBoii koahpuiiveHT JaHHo# npsaMoii:
3y =-bx+7,
y——§x+z' k _.2
37 3t 3
Tak Kax npsiMple napajiebHsl, TO K, = —% - YIII0BOM KO PHUIIMEHT HCKOMOH TPSMOH.
IloncraBuM HalieHHOE 3HaYeHne K, = —2 B YPaBHEHUE IIy4YKa NIPSIMBIX:
y—6=k(x+2);
ocJie Mpeodpa3oBaHus MOIYIUM:
5x+3y-8=0.
3agaua Ne 4
U3 touxu A(-3;5) Ha npamyto X —2Y +3=0 onymen nepnenauxynsap. Hanucars ero ypapHenue.
Pemenue
CocraBum YpaBHEHUE ITy4Ka MIPSIMBIX, MIPOXOAAIINX yepes TOUKY
A(=3;5).
y—5=K(x +3).
Haiinem yrinoBoii kosdpduuuent K, npamoit X —2Yy +3=0;
-2y=—-X-3;
y=bard,
2 2
1
kl = E .
1 y
VunTeiBasg ycJOBHME MEPIEHANKYISPHOCTH HPAMBIX: K, =— P HalJIeM YpaBHEHHE HCKOMOM
2
IpsAMOI
k, =—2.

y—-5=-2(x+3);



y+2x+1=0.
Otset: Y +2Xx+1=0.

(I)opMa NMpeacTaBJdCHUA pe3yjabTaTa: BEIIIOJTHCHHOC 3aJaHuC.

Kpurepun oneHku:

Ouenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIOJICHUEM
HEe0oOXOIMMOM MOCEA0BaTENIbHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBINOJIHEHBI BCe
3aIMCU U BBIYUCIICHUS.

Ouenka '"Xopomo' cTaBUTCS, €CIM BBIMOJIHEHBI TPEOOBAaHMS K OIEHKE "OTIWYHO", HO JOIMYIICHBI
2-3 HemoueTa.

Ouenka "yI0BJIETBOPUTEJIbHO'" CTaBUTCS, €CJIM pabdOTa BBIMOIHEHA HE IMOJIHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISICT MOJNYYUTh NPABHIBHBIC PE3yJIbTaThl U BBIBOJBI, B XOJIE
MPOBeICHUS pabOThI ObUTH AOMYIIEHBI OIIHUOKH.

OueHka "Hey10BJIEeTBOPUTEIBbHO' CTaBUTCS, €CIIM padOTa BBHIMIOJIHEHA HE MOJIHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTH pabOTHI HE MO3BOJISET CAENATh MPABUIIBHBIX BBHIBOIOB.

Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE
[MpakTnyeckoe 3ansiTue Ne 40
«Pemenue 3a1a4 Ha NAPAJIEILHOCTH MPSIMOIA U TVIOCKOCTID)

Henp padorbl: HayunThes pemaTs 3aaun Ha NapajuleIbHOCTh NPSIMON M IUIOCKOCTH, UCIOJIB3YS
IIPU3HAK NapAJJIEIbHOCTH IIPSMOM U IUIOCKOCTH.

IIpakTnuyeckas padora ¢popmupyer:
[1PG1. BnajgeHue MeToJIaMH JI0KA3aTeNbCTB, AJTOPUTMAMM pEIICHUs 3ajad; yMeHue (opMyIupoBaTh

OTpeeIeHUsI, aKCUOMBI M T€OPEMBI, IPUMEHATh WX, MPOBOJUTH J0KAa3aTEIbHBIE PACCYKIICHUS B XOJE
pelieHus 3aaay;

ITPGY. ymeHue onepupoBaTh MOHATUSAMU: TOYKA, MPsMasi, IIIOCKOCTh, MPOCTPAHCTBO, ABYTPAHHBIN yrol,
CKpEUIMBAIOIINECS MPsIMbIE, MAPAIETbHOCTh U MEPHEHIUKYISIPHOCTh NPSIMBIX M IUIOCKOCTEH, Yroi
MEXIy NPSAMBIMU, YTOJ MEXKIY NPSIMOU U MIIOCKOCTBIO, YTOJI MEKY TUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH
JI0 TUIOCKOCTH, PACCTOSIHUE MEXKIY NMPAMBIMH, PACCTOSIHUE MEXAY IJIOCKOCTSMH; YMEHUE HCIIOJIb30BaTh
MpU pelIeHUU 3a7a4 HM3y4YCeHHbIE (PAKThl U TEOpPEMbl IJIAHUMETPUHU; YMEHHE OIICHHBATh pa3Mepbl
00BEKTOB OKPYKAIOIIEr0 MUPA;

[IP612. ymeHue BBIYUCIATH TEOMETPUYECKHE BEIMYHMHBI (JJTMHA, YTOJ, IJIOMAab, O0BEM, ILUIOIIAlb
MOBEPXHOCTH ), UCTIONIb3Ys U3YYECHHBIE POPMYIIBI U METOIBI;

[IPyl. ymenue omepupoBaTh MNOHATHSAMU: OIpEAENeHHWe, aKCuoma, TeopeMa, CIEACTBUE, CBOWCTBO,
MpHU3HAK, JI0Ka3aTelIbCTBO, PABHOCHIbHBIE (HOPMYIHPOBKH; yMeHUE (GOpMYyIUpOBaTh OOpaTHOE W
MIPOTUBOIOJIOKHOE YTBEP)KJECHUE, NPUBOAUTH MPUMEPHl U KOHTPHPUMEPHI, MCIOIB30BaTh METO]
MaTeMaTUYeCKOW WHIYKIIUH, MPOBOANTH JI0KA3aTEIbHBIC PACCYKIEHHUS MPHU PEIICHUH 3a/1a4, OIICHUBATh
JIOTUYECKYIO MPAaBWIIBHOCTD PACCYKICHUN;

[1Pyl14. ymenue cBOOOAHO OMEpUPOBATH MOHATHUSAMHU: TOYKa, NpsMasi, IJIOCKOCTh, IPOCTPAHCTBO,
OTPE30K, JIy4, TIIOCKUM yroJj, ABYTPAHHBIN yToj, TPEXTPAHHBIN yroJ, NepeceKaromuecs, napauiebHble U
CKpEUIMBAIOIINECS MpPsIMbIE, MAPAIETbHOCTh M MEPHEHIUKYISIPHOCTh NPSIMBIX M IUIOCKOCTEH, Yroi
MEXIy NpPSIMBIMH, YTOJI MEXKIYy HpsIMOM M IUIOCKOCTBIO, YroJ MEXAY IUIOCKOCTSIMH; YMEHUE
WCIOJIb30BaTh MPH PEIICHUH 3a/iad M3y4deHHbIe (DAKThl U TEOpPEMbl TUIAHUMETPHUH;, YMEHUE OILIEHHUBATh
pa3Mepsl 0OBEKTOB B OKPYIXKAIOIIEM MHUPE; YMEHHE OIEPUPOBATH MOHSTUSIMHU: MHOTOTPAHHUK, CEUCHHE



MHOTOTPaHHHKA, MPABUIBHBI MHOTOTPAaHHUK, MPU3Ma, MHpaMuaa, Gpurypa U mMoBepXHOCTh BpAIICHUS,
WINHAP, KOHYC, map, cdepa, pa3BepTKa MOBEPXHOCTH, CEUSHHs KOHYCA ¥ LIWIMHPA, TapajuIeIbHbIE OCH
WIA OCHOBAHMIO, CEYCHHUE IIapa, INIOCKOCTh, Kacawomasics chepsl, MUIUHIPa, KOHYCa; YMEHHE CTPOUTH
CeueHHe MHOTOTPaHHUKA, H300pakaTh MHOTOTPAaHHUKH, (PUTYpHI M TIOBEPXHOCTH BPAIICHUS, NX CCUCHUS,
B TOM YHCJI€ C TOMOIIBIO 3JEKTPOHHBIX CPEJCTB; YMEHUE MPUMEHATh CBOWCTBA T€OMETPHUECKUX (QUTYD,
CaMOCTOATENIFHO (hOPMYIHNPOBATh ONpPENEIICHUS N3y4aeMbIX (UTYp, BBIIBUTATh TUIIOTE3bI O CBOWCTBAX M
NpU3HAKaX TeOMETPUYeCKHuX (uryp, OOOCHOBBIBATH WJIM OINPOBEPraTh MX; YMEHHE IPOBOJIHUTH
KJIaccupUKaIuio (GUTYp IO pa3M4HBIM TPU3HAKAM, BBIIONHATH HEOOXOIUMBIC OMOJIHUTEIbHBIC
IIOCTPOCHMS;

[TPy15. ymenue cBOOOJHO OMEPUPOBATH MOHATUAMU: TUIOMAAb (PUTYpBI, 00BeM (PUTYpBI, BETUYMHA YIIIa,
paccTosiHue OT TOYKH JI0 MJIOCKOCTH, PACCTOSHUE MEXKAY HMPSIMBIMH, PACCTOSIHUE MEXIY IIOCKOCTSAMH,
wiomaas chepsl, IUIOMAAL MOBEPXHOCTH NHPAMHJIBL, TPU3MBI, KOHyca, IMJIMHApa, 00BbeM Kyoa,
IPSIMOYTOJIBHOTO TapauIeienuIea, MUPpaMuabl, IPU3MBI, IIIJIHHAPA, KOHYCa, IIapa; YMEHHE HAaXOIUTh
OTHOIIIEHHE 00BEMOB MOAOOHBIX PUTYD;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Beibuparp cmocoObl pemieHust 3aaad Mpo(hecCHOHAIBHOW JAEATEIbHOCTH NPUMEHHUTEIBHO K
Pa3InYHBIM KOHTEKCTaM

OK 05 OcymiecTBisITh yCTHYIO M THCBMEHHYIO KOMMYHHUKAIIMIO HA TOCYAapCTBEHHOM si3bike Poccuiickoi
denepanuu ¢ yueToM 0COOEHHOCTEH COLMATBHOTO U KYyJIbTYPHOTO KOHTEKCTa

MarepuanbHoe o0ecniedenue: VHauBHIyalbHbIE 33aHUs, CIIPABOYHBIE MaTEpHaJIbl, KOHCIIEKTHI
JIEKIINN.

3ananne:

M- KOJIM4YECTBO OYKB B UMEHU
N- KOJINYeCTBO OYKB B (paMUIINU
p- MecsIL pOKICHUS

3anmagaNel

Touka K He nexut B minockoctu kBajgpara ABCD. Touku M u P - cepeaunst otpeskoB KB u KC.
1). Kak pacnionoxens! npsimbie AD u MP?

2). Beruucnure quny orpeska MP, ecniu ctopoHa kBajipara paBHa n CM.

3amaua Ne2
Ocnoanne AD tpaneruu ABCD naxoautcst Ha tuiockoctr P, a ocHoBanue BC oTcTouT oT Hee Ha
o o DA +
p cM. HaiiguTe paccTosiHME OT TOUKH MepeceueHus Juaronainei Ao miockoctu P, eciu 5= =
m

3amaua Ne3
[Tnockocts P nepecekaer ctoponst AB u AC tpeyronsHuka B Toukax Bi m C; COOTBETCTBEHHO.
B1C; mapannensna BC u paBHa p cMm, a AC,: C;C = m:n. Halitu BC.

Ilopsinok BbINOJHEHHSI padOThHI:

1. BHuMaTenpHO NMPOYMUTANTE YCIOBHE 3aauH.

2. 3anummTe, YTO B 33/1a4€ JaHO, CAEIaNTe PUCYHOK.

3. IIpoananu3upyiite ycioBUE 3a1aud, paccyXkas OT TOrO, UTO HY)KHO HaliTu. BcoMHuTe, kakue
TeopeMbl U (HOPMYJITBI TIOHAIOOSATCS TIPH PEIICHUH 3a1a4H.

4. Pemnte 3aauy. 3anuIINTE OTBET.

[Ipun pemenun 3amay Ha 3Ty TEMY HCIIOJB3YETCS OINpeAeNieHue NapauiebHbIX MNPSIMOH U
MIJIOCKOCTH, MPU3HAK MapaJIEIbHOCTH MPSIMOU U TIIOCKOCTH, @ TAK)Ke BalllM 3HAHUS U3 INIAHUMETPUHU.



Xon paboThr:
3amaua Nel
Touku A, B, Cu D nHe nexar B onnolt miockoctu. K u M — cepenunsl orpeskos BD u CD.
1) MHwmerot au obmre Touku npsamas KM 1 m1ockocTh, B KOTOPoii eskat Touku A, B u C?
2) Beraucnute nepumerp TpeyroipHuka AKM, eciu paccTosiHEe MEXIy KaXIOH Mapoil JaHHBIX
TOYEK PaBHO 8 CM.
JlaHo: «, Aex, BEx,C €,
BK=KD, CM=MD,
AB=AC=BC=AD=BD=CD=8 cm

K M 1) nmepecekarorcst it KM - «
/ 2) Haiitu P,y
C
o A
Pemenue:

1) Touka K siBnsieTcst cepenunoii orpeska BD, Touka M- cepenuna otpeska CD. 3HauuT 0Tpe3ok
KM - cpennss nunus tpeyronbauka BCD.

IIo cBOWMCTBY cpenHEH JNMHHUM TPEYroabHUKa KM||BC, KM = %BC. CnenosarenbHo, oTpe3ok KM
napajuiesieH IpsIMOM, Jekaried B IuiockocTH. [lo mpu3Haky mapalijiebHOCTH MPSMON U TIJIOCKOCTH,
oTpe30k KM U II10CKOCTh apajliesibHbI, T.€. HE MIEPECEKAOTCA.

2)Pxy = AK + AM + KM

KM =§BC KM = 4 cm.

Pacemorpum tpeyromsauku ACD u ABD: AC=AD=AB=CD=BD, t.e. ACD u ABD- paBHbIc
PaBHOCTOPOHHUE TPEYTONbHHUKH, a oTpe3ku AM u AK- menamanbl ¥ BBICOTBI ITHX TPEYrOJbHUKOB.
Haitnem 3tu otpe3ku:

AK = AM = VAC? — MC?

MC = 4 cMm.

AK = AM = V82 — 42 = V64 — 16 = V48 = 4/3 cM
Puy =4+4V3 +4/3 =4+48/3cm

3amgauga Ne 2

OcnoBanne AD tpaneruu ABCD naxoautcs Ha ruiockoctd P, a ocHoBanue BC oTcTouT 0T Hee Ha

-~ ) DA 7
5 cm. Haitoure pacCToAHNEC OT TOYKH MEPCCCUCHHUA AUArOHaJICU 0 IJIOCKOCTHU P, €CJIn B =-

;
JlaHo:
) ABCD - tparnerus,

— I 22 =7 BB1=5cMm, BB1- P
CB 3

Haiitu: paccrosiurie ot M 1o mockoctu P

Pemenue

1) U3 touku M nposesnem k minockoctu P nepnennukynsip OM. CnenoBatenbHo, OM- paccTosiHue
or M 1o miockocru P.

2) Paccmotpum AADM u ACBM

£BMC = £DMC KakK BEPTHKaJIbHbIE

£CBM = £ADM Kak HakpecTJexalue npu napauienbHbix npsmsix BC u AD u cexymieit BD.

3uaunt, AADM 1 ACBM TI0700HBI U % = oM _ aM

BM M’
DA 7 DA _DM _AM _ 7

—1 = = =
CB 3 cD BM cM 3



M == pmM=LBDBM=-"BD
BM 3 10 10

3) Paccmotpum ABB,D u AMOD
2D — obwwmit, £BB;D = «4MOD = 90° = ABB,D ~ AMOD

BBy _ BD
Mo — MD
BBy _ BD 10
Mo 078D 7
MO = ZBD

10
MO =-L.5=35cm.
10

OrtBerT: 3,5 cm.
dopMma npeacTaBJIeHNUs Pe3yJbTAaTa: BHIIIOJTHCHHOE 3a/I1aHNUC.

Kpurtepun onenku:

Ouenka "oTJMYHO' CTaBUTCA, €Clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOICHHEM
HEOOXOIMMOM TIOCIICIOBATEIIBHOCTH JEHCTBUI; B OTBETEC NPABHIBLHO W aKKypaTHO BBIMOJIHCHBI BCE
3aIllMCH U BBEIYUCICHHA.

Ounenka "'Xxopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOIMYILEHbI
2-3 Henmoyera.

Ounenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJIHOCTBHIO, HO 00BEM
BBITIOJTHEHHOW YacTW TaKOB, YTO IO3BOJISIET MOJYYUTh NPABHIbHBIE PE3YIbTaThl U BBIBOJBI, B XOJIE
MPOBEICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CIIM pabOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTH PabOTHI HE MO3BOJISIET CENIATh IPABHIBLHBIX BEIBOJIOB.

Tema 4.2. [IpaMble U JIOCKOCTH B MPOCTPAHCTBE
IpakTuyeckoe 3anaTue Ne 41

«Pemenue 3a1a4 Ha NepNEeHAUKYJIAPHOCTH NPSIMOii M TJIOcKOCTH. Pemienne 3a1au Ha
NPHUMEHEeHHEe TeOpeM O TPEX NMepHeHANuKYJIsIPax.»

Henp padorei: Hayuntbest MCIosib30BaTh NPU3HAK MEPHNEHAUKYISIPHOCTH NMPSAMOM U IUIOCKOCTH,
TEOpPEMY O TpeX NEPHEHANKYIIAPAX IPHU PELICHUH 3a]1a4.

IIpakTnueckas padora popmupyer:
[1PG1. BnajgeHue MeToJaMH JI0KA3aTeNbCTB, AJTOPUTMAMM pEIIEHUs 3ajad; yMeHue (opMyIupoBaTh

OTpesieNIEHUs, AKCUOMBbI U TEOpPEMBbl, IPUMEHATh UX, NPOBOAUTH JIOKA3aTENIbHbIE PACCYKICHUS B XOJ€
peleHus 3a1a4;

I1P69. ymeHnue onepupoBaTh MOHATUAMHU: TOUKA, MpsiMasi, TNIOCKOCTh, TPOCTPAHCTBO, ABYTPAHHBIN yrod,
CKPELIMBAIOIIUECS TPsSMbIE, MapauIeIbHOCTh M MEPHEHIUKYIIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroiu
MEXy MPSIMBIMH, YTOJI MEXY MPSIMON U TNIOCKOCTBIO, YTOJI MEXKY IJIOCKOCTSIMH, PACCTOSIHUE OT TOUKH
710 MJIOCKOCTH, PACCTOSHUE MEX]Y NMPSAMBIMH, PACCTOSHUE MEXKY IJIOCKOCTSMHU; YMEHHE HCII0JIb30BaTh
IpU pPELIeHUH 3aJa4 H3y4yeHHble (PAaKThl U TEOpeMbl IUIAHUMETPUHU; YMEHHE OLIEHUBATh pa3Mepbl
00BEKTOB OKPYKAIOIIEr0 MHUPA;

[IP612. ymeHue BBIYUCIATH TEOMETPUYECKHE BEIMYMHBI (JJIMHA, YTOJ, IUJIOMAah, O00BEM, IIJIOMIAIh
MOBEPXHOCTH ), UCIIOJIb3Ys U3YUEHHbIE OPMYJIIBI U METO/IBI;

IIPyl. ymenue omnepupoBaThb NOHSTHUSMHU: OIPEIEICHHE, AKCHOMa, TEOPEMA, CJIEACTBHUE, CBOMICTBO,
NPU3HAK, JI0KA3aTeNbCTBO, PABHOCHIBHBIC (DOPMYTUPOBKU; YMEHHE (OPMYIHPOBATH OOpaTHOE U
MPOTHBOIOJIOXKHOE YTBEpXKJIEHHE, NPUBOAUTH MPHUMEPHl M KOHTPIPUMEPHI, HCIIOIB30BaTh METOA



MaTeMaTHYeCKOW MHIYKLIHH; POBOANTH JI0KA3ATEIbHBIE PACCYKICHUS MPU PEIICHUH 33a]a4, OLICHUBATh
JIOTUYECKYIO MTPaBUIIBHOCTD PACCyKICHUI;

[1Py14. ymenue cBOOOAHO OINEPUPOBATH MOHATHAMHU: TOYKA, MpPsMast, IUIOCKOCTh, IMPOCTPAHCTBO,
OTPE30K, JIyY, IUIOCKUI yroj, ABYTPAHHBIN yroj, TPEXTPAHHBIN IO, NEPECEKAIOIINECS, MAPAIIIEIbHBIE U
CKPEILMBAIOIINECS TPsMbIE, MapaUIEIbHOCTh M NEPHEHAUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroi
MEXIYy NpPSIMBIMHM, YTOJd MEXAYy HIPsIMOM M IUIOCKOCTBIO, YroJl MEXAY IUIOCKOCTAMH; YMEHUE
UCIIOJIb30BaTh MPH PEIICHUU 3a/iad M3ydeHHbIe (DAKThl U TEOPEMBl IJIAHUMETPUHU; YMEHHUE OIICHUBATh
pa3Mepbl 0OBEKTOB B OKPY’KAIOLIEM MHUpPE; YMEHHE ONEePUPOBATH MOHSATUSIMHU: MHOTOTPAaHHUK, CEYCHHE
MHOTOTpaHHHKA, NMPaBUIbHBIA MHOTOTPAaHHUK, NpU3Ma, MupaMuia, Gurypa u moBEpXHOCTh BpAIICHHUS,
WINHAP, KOHYC, map, cdepa, pa3BepTKa MOBEPXHOCTH, CEYEHUS KOHYCA U IIMJIUH/IPA, apaJljielIbHbIe OCH
WIA OCHOBAHMIO, CEYCHHUE IIapa, INIOCKOCTh, Kacawomasics chepsl, IUIUHIPA, KOHYCa; YMEHHE CTPOUTH
CeYeHHe MHOTOTPaHHUKA, M300pakaTh MHOTOTPAaHHHUKH, (PUTYpHI 1 IOBEPXHOCTH BPAIICHUS, NX CCUCHHUS,
B TOM YHCJI€ C TOMOIIBIO 3JIEKTPOHHBIX CPEJICTB; YMEHUE MPUMEHSITH CBOWCTBA T€OMETPHUUECKUX (UTYP,
CaMOCTOSITENIEHO (hOPMYJIUPOBATH ONPEAEICHUS 3y4aeMbIX (UTYp, BBIIBUTATh TUIIOTE3bI O CBOWCTBAX U
MpHU3HAKaX TEOMETPHUYECKUX (Uryp, OOOCHOBBIBATH WM ONPOBEPraTh MX; YyMEHHUE IPOBOJIUTH
kinaccupukanuo GUryp MO PpazIUYHBIM IPU3HAKaM, BBINOJIHATH HEOOXOIUMBIE JIOTIOJHUTENIbHBIC
MIOCTPOEHHUS;

[1Pyl15. ymeHune cBOOOJHO ONEpUpPOBATh MOHATUAMU: IJIOLAAb PUTYpPbI, 00bEM (UTYpbI, BEIMYMHA YIJIa,
paccTosiHue OT TOYKU [0 IJIOCKOCTH, PACCTOSHUE MEXY HPSIMBIMHU, PACCTOSHUE MEX]Y IUIOCKOCTSAMH,
wiomaas chepsl, IUIOMAAb MOBEPXHOCTH NHPAMHJBL, TPU3MBI, KOHyca, IMJIMHApa, 00BbeM Kyoa,
IPSIMOYTOJIBHOTO Tapaiiesienunesaa, NupaMuabl, Npu3Mbl, IWIKHAPA, KOHYyca, [1apa; YMEHUE HaXOAUTh
OTHOIIIEHHE 00BEMOB MOAOOHBIX PUTYD;

Boinosinenue padorsl cnocodcTByeT GOPMUPOBAHUIO:

OK 01 BeiObupaTth crnocoObl pemieHus 3aaad NpoPecCHOHAIBbHON JeATEIbHOCTH MNPHUMEHUTENIBHO K
pa3IMYHBIM KOHTEKCTaM

OK 05 OcymiecTBisITh yCTHYIO M TUCBMEHHYI0O KOMMYHHKAIIUIO HA TOCYIapCTBEHHOM si3bIke Poccuiickoit
denepanyy ¢ y4eTOM 0COOEHHOCTEN COIMATIBHOTO M KYJIBTYPHOTO KOHTEKCTa

MarepuajbHoe obecnedeHne:
I/IH)II/IBI/II[yaHI)HI)IC 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI J'IeKIIHfI.

3ananne:

M- KOJIMYECTBO OYKB B UMEHU
N- KOJINYeCTBO OYKB B (pamMHIINU
p- MecsILl pOKICHUS

3amaualNel

Han pom0 ABCD. M3 Touku nepeceueHus ero nuarosaneil nposeneH otpe3ok OF, Tak, uro AF =
CF, BF = DF. Jlokaxute, ytro OF mepneHauKyIspeH MiIocKocTu poMbOa, orpe3ok AC neprneHauKyinspeH
mwiockoctu BDF.

3agaua Ne2

Han paBHoOeapenHbIi TpeyroiabHUK ABC. AC= BC= n cM, AB= m+ 5 cM. 13 Bepuunsl yrana C
IIPOBEJIEH K IUIOCKOCTH neprneHaukyisip CD, paBHbiii p cM. Haiinure paccrostHie oT Touku D 10 cTOpoHBI
AB.

3agaua Ne3

Touku A u B nexxar B miockoctu oo, M — Takass Todyka B TIPOCTPAHCTBE, HJIsi KOTOPOH AM =
m,BM = nu OPTOTOHAJbHAs NPOEKIHUs Ha IUIOCKOCTb o0 oTpe3ka BMB T1pu pasa Oomblie



OpPTOTOHAJILHOM NPOEKLUMH Ha 3Ty IUIOCKOCTh oTpe3ka AM . Haiinute paccrosHue ot Touku M 1o
MIJIOCKOCTH d .

3anaga Ne 4

Bricota mpsimoyrosisHoro TtpeyroibHuka ABC, omynieHHas Ha THIOTEHY3y, paBHa P cm. U3
BepmHbI C IpSIMOTO ~ yriia BOCCTaBlIeH K  IIockoctd  TpeyronbHuka ABC mepnenaukynsp CM,
npuueM CM = m + n cM. Haiiaute paccrosinue ot Touku M 1o runorenysst AB.

IHopsiok BbINOJIHEHUS PA0OTHI:

1. BHMMaTEIpHO MPOYUTANTE YCIOBUE 3a4a4H.

2. 3anuiuuTe, 4TO B 3a/1a4€ JaHO, CAEIANTE PUCYHOK.

3. Ilpoananu3upyiiTe yClaoBUE 3aJauM, pacCyxjas OT TOTO, YTO HY)KHO HaWTh. BcrioMHuTe, Kakue
TEOpeMbI U (POPMYIIBI TOHATO0SATCS TIPU PEIICHUU 3a/1a4H.

4. Pemnre 3a7a4y. 3anuiinTe OTBET.

[Ipu pemienun 3amad Ha 3Ty TEMY HUCIOIB3YETCS OMNPEIEICHUE MEPICHIUKYISIPHBIX MPSAMON U
IJIOCKOCTH, IPU3HAK MEPHEHAUKYISPHOCTH MPSIMON M TUIOCKOCTH, TEOPEMBI O TpeX MepIeHANKYIsIpax, a
TaKKe BalllM 3HAHUSA U3 IUITAHUMETPUU

Xoa paGoThI:

3ajaua |

W3 touku mepeceuenus auaroHained napasuienorpamma ABCD mposenen orpesok OM Tak, 4to
MA = MC, MB = MD. Jlokaxure, yTo oTpe30k OM nepneHuKysIsipeH MIOCKOCTH MapajiesorpaMma.

HaHno:
M ABCD - napaJsuiesnorpamMmm
ACNBD =0
MA = MC,MB = MD
D c Jlokazatb: OM-(ABCD)
9]
A E
Jloka3aTenbCTBO

1) Paccmotrpum tpeyronsHukn AOM u COM. OM - oOuias ctopoHa, MA = MC 110 yCIIOBUIO, AO =
OC MO CBOWCTBY JAMaroHajeil mapajiensorpamma. 3Ha4HT, TPEYroJdbHUKH PaBHbI 110 TPEM CTOPOHAM, T.€.
AAOM = 4ACOM. CaenmoBarenbHO, ZAOM = 2COM.

T. K. 9TH yIJIbl CMEXKHEIC M PAaBHBIE, TO OHH paBHbI 1o 90°, T.e. OM 1 AC.

2) Paccmotpum Tpeyronbaukd BOM u DOM. OM - o6miast ctopoHa, MB = MD MO YCJIOBHIO,
BO = 0D 10 CBOWCTBY JuaroHasiei mapauienorpamma. 3HauuT, TPEYTOJIbHUKU PaBHBI IO TPEM CTOPOHAM,
T.e. 4ABOM = 4DOM. CnegoBarenbHO, ZBOM = £DOM.

T. K. 9TH yIJIBI CMEXKHBIE U PABHBIE, TO OHU PABHBI 110 90°, r.e. OM 1BD.
3) OM 1 AC.

OM L BD} = OM 1 (ABCD )no npusHaky nepleHAUKy/IspPHOCTH NPSAMON U IJIOCKOCTH.

3anaya 2

Croponsl TpeyroapHuka 10 cM, 17 cm u 21 cM. M3 BepiinHbl O0JIBIIETO yIila 3TOTO TPEYTOJIbHHUKA
IIPOBEJIEH MEPNEHAMUKYISAP K €ro IUNIOCKOCTH, paBHbIM 15 cM. Haiinure paccTosHME OT €ro KOHIIOB 10
00JIbIIIEeH CTOPOHBI.

Hano:
g B AABC,AB = 10cm,BC = 17cm, AC = 21cm
Mo ' BD--(ABC),BD = 15cm
— : Haiitu paccrostaue ot B u D no AC

Pemenne
1) JlonosHUTENbHOE OCTPOEHHUE: MPOBENEM BM L AC.
3nauut, BM- paccrostaue ot B 1o AC.



DM — nakJioHHasd
BM — npoekius HakioHHONM | = DM L AC = DM — pacctosHue ot D go AC.
BM L AC.

2) s toro, uroObl HalTH BbicoTy BM Tpeyronbanka ABC, BBIYMCIMM CHaudaja €ro IUIONIajib,

ucnone3ys Gopmyny Iepona S, =+p- (p—a)-(p—b) - (p—c), p =22

2
10+17+21
== = 24 cm

Supc = /24 (24 —10) - (24 — 17) - (24 — 21) = /24 - 14- 7 - 3 = 84cm?

3) 3anumem Gopmyiy UIsl BBIYHCICHUS TUIOMAIu S, = iah

[Tpumenum 31y GopMyiTy K HalleMy TPEYTOIbHUKY: S, apc = %AC - BM.

Bripazum u3 3toit popmynst BM:  BM = 25:%

BM =22 =8cm

4) Paccmotpum TpeyronbHuk BDM- npsiMoyroibHbId, T.K. BD L (ABC).

ITo Teopeme [MTudaropa naiinem DM:

DM? = BD* + BM?

DM?* = 15 + 82 = 289

DM =+289 =17 cm

OTBeT: pacCTosIHUSL OT KOHIIOB HepIeHIuKysipa 10 cTopoHbl AC paBHbI 8 cM 1 17 cm.

(I)opMa NnpeacTaBJICHUs pe3yjabTaTa: BhIIIOJTHCHHOC 3aJlaHKE.

Kpurepun oneHku:

Ounenka "oTau4HO" CTaBUTCS, ecnu paboTa BBINOJIHEHA B IMOJTHOM OO0BEME C COOIOJICHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aUCH U BBIYUCIICHUSI.

Ouenka "Xopouo' cTaBUTCS, €CIHM BHITIOTHEHBI TPEOOBAHUA K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
2-3 HeyroueTa.

Ouenka "yI10BJIeTBOPHUTEIBHO' CTAaBUTCS, €CliM PadOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJIAET MOJYYUTh NPaBUIbHBIE pPE3YylbTaThl U BBIBOJBI, B XOJI€
IpoBeIeHUs pabOTH! ObUTH TOMYIEHbI OLIHOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CJIM pabOTa BBHIMIOJHEHA HE TTOJIHOCTHIO UM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENaTh MPABUIBHBIX BBHIBOJIOB.

Tema 4.2. [IpavMble U JIOCKOCTH B POCTPAHCTBE
IIpakTnyeckoe 3ansitue Ne 42
«Pemenune 3a1a4 Ha IPpUMeHeHHE TeopeM 0 TPEX NMepneHIuKYJIsAPax»

Henb padorei: HayunTbest MCmosb30BaTh NpU3HAK MEPHEHAMKYISIPHOCTH NMPSAMOM U IUIOCKOCTH,
TEOpEMY O TPeX NEPHEHANKYIIAPAX P PELICHUH 3a]1a4.

Boinosinenue padorsl cnocodcTByeT GOPpMHUPOBAHMIO:

[TPG1 BrnajgeHne METOIaMH TOKA3aTENbCTB, aJITOPUTMAaMU PEIIEHUS 3a7a9; yMeHHe (HOpMYyIUpPOBaTh
OIMPECACIICHUSA, AKCUOMBI U TCOPEMBI, ITPUMCHATL UX, MIPOBOAWTE AOKA3aTCIIBHBIC PACCYXKIACHUA B XOIC
pelIeHus 3a1ay;

ITPGY9 ymeHue omepupoBaTh MOHSATHUSAMU: TOUKA, MpsSMasi, TUIOCKOCTh, MPOCTPAHCTBO, JBYTPAHHBIN
YTOJ1, CKpEIIUBAKOIIHUECS MPAMBIC, MapaJICIIBHOCTD U MEPIICH ANKYIIAPHOCTE NIPAMBIX U HJ'IOCKOCTGI\/'I, yroua
MEK1Y MPSAMBIMH, YTOJI MEXKAY MPSIMOM U INIOCKOCTBIO, YTOJI MEXIY IJIOCKOCTSIMU, PACCTOSHUE OT TOUKU
710 TUIOCKOCTH, PACCTOSIHUE MEXKIY MPSAMBIMU, PACCTOSIHUE MEXAY IJIOCKOCTSIMHU; YMEHHUE HCIIOIb30BaTh



IpU pelIeHUH 3a/ad H3y4YeHHbIe (PAKTbI M TeOpeMbl IUIAHUMETPUH; YMEHHE OLIEHUBATh pPa3Mepbl
00BEKTOB OKPYKAIOIIEr0 MUPA;

[TPG12 ymMeHWe BBIUYUCISITH T€OMETPUYCCKHE BETUYHUHBI (JUIMHA, YroJl, IUIOMAaah, 00beM, TUIOIIAh
MOBEPXHOCTH), UCIIOJIb3Ys U3YUEHHbBIE (POPMYJIIBI U METO/IBL;

[Pyl ymeHue onepupoBaTh MOHATHAMU: ONpEAEIECHUE, aKCHOMa, TEOPEMA, CIIEACTBUE, CBOMCTBO,
MPU3HAK, JI0KA3aTeJIbCTBO, PAaBHOCHIIbHBIE (DOPMYIHPOBKU; yMeHHe GOpMyIUpoBaTh oOOpaTHOe H
IIPOTUBOIOJIOKHOE YTBEPKACHUE, NIPUBOJUTH IPUMEPHI M KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ
MaTeMaTUYeCKOW MHIYKLUWHU; MPOBOJAUTH JTOKA3aTENIbHbIE PACCYKJECHHUS MPU PEIICHUH 3a7a4, OLICHUBAThH
JIOTUYECKYIO MIPaBUIIBHOCTD PACCyKICHUI;

[1Pyl14 ymenue cBOOOJHO ONEpUpPOBATh MOHATUSMU: TOYKA, MpsAMasi, IUIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIyY, IUIIOCKUM yroJj, ABYTPAHHBIN yroj, TPEXTPAHHBIN yroJl, IEPECEKAIOIINECS, [TapaUIEbHbIE U
CKpELIMBAOIINECS MpPsIMbIE, MAPAUIEIBHOCTh U MEPHEHIUKYISIPHOCTh NPSIMBIX M IUIOCKOCTEH, YIoi
MEXAY MpSIMBIMU, YTOJ MEXKIYy MPSAMOH U IIJIOCKOCTBIO, YIOJ MEXIy IUIOCKOCTSIMHM; YMEHHE
UCIOJIb30BaTh MPH PEIICHUU 3a/lad U3y4yeHHbIe (DaKThl U TEOpPEeMbl IUIAHUMETPHUH; YMEHHUE OLIEHHWBATh
pa3Mepbl 0OBEKTOB B OKPY’KAIOLIEM MHUPE; YMEHHE ONEPUPOBATH MOHATUSAMHU: MHOTOI'PDAHHUK, CEUCHHE
MHOTOTpaHHHKA, NMPaBUIbHBIA MHOTOTPAaHHUK, NpU3Ma, MupaMuia, Gurypa u moBEpXHOCTh BpAIICHUS,
LWIMHJP, KOHYC, Iap, cdepa, pa3BepTKa NOBEPXHOCTH, CEYEHHS KOHYCa U LIMJIMHAPA, apajlleJIbHbIE OCH
WM OCHOBAHHIO, CEUEHHUE IIapa, TIOCKOCTb, Kacawlasics cepsl, HIUIUHAPA, KOHYCA; YMEHHE CTPOUTH
CeueHHe MHOTOTPaHHUKA, H300pakaTh MHOTOTPAaHHHUKH, (PUTYpHI ¥ TIOBEPXHOCTH BPAIICHUS, NX CCUCHMUS,
B TOM YHCJIE C ITOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE MPUMEHATh CBOMCTBA TeOMETpUUYECKUX (Uryp,
CaMOCTOSITENTFHO (POPMYIIMPOBATH ONPEIEICHUS U3Y4aeMbIX (DUTYpP, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX M
MpHU3HAKaX TIEOMETPUYECKUX (Uryp, OOOCHOBBIBATH WM ONPOBEPraTh HX; YyMEHHUE IPOBOJIUTH
Kinaccuukanuioo (Uryp MO pasIUYHBIM IPH3HAKAM, BBIMOJHATE HEOOXOAMMBIC JOTOJIHUTEIbHBIC
MMOCTPOEHUS.

[1Pyl15. ymeHnue cBOOOJHO OnEepUpOBaTh NOHATUAMU: IIOWAAL GUTYpPbI, 00BEM (UTYpBI, BETUUYHUHA
yria, paccTOSIHUE OT TOYKM JI0 IJIOCKOCTH, PACCTOSHHUE MEXAY MNPSIMBIMHU, PACCTOSHUE MEXIY
IJIOCKOCTSIMU, IIJIOLIAa/lb Cephbl, IUIOMIA b TOBEPXHOCTH MUPaMU/IbI, TPU3MbI, KOHYCA, IIIIIMHIPA, 00bEM
Ky0a, MpsIMOYroJbHOIO Mapajulelenunesna, MUpaMuabl, MPU3Mbl, HUIMHIpPA, KOHYCa, IIapa; yMEHHUe
HaXOJUTh OTHOILIEHHE 00bEMOB MOJOOHBIX (QUTYD;

MarepuajnbHoe o0ecnieyeHue:
WNHnuBuayanbHbIe 3a1aHKS, CIPABOYHBIE MaTepUalibl, KOHCIIEKTHI JIEKIUH.

3aganue:

M- KOJIMYECTBO OYKB B UMEHHU
N- KOJIM4YeCTBO OYKB B (paMUIIHH
p- Mecs1 poxKACHUS

3amagalNel

Han pom6 ABCD. U3 Touku nepeceyenus ero nuaroHaineil nposeneHn orpe3ok OF, Tak, uto AF =
CF, BF = DF. Jlokaxwure, uto OF meprieHaukyasapeH miockoctu pomda, otpe3ok AC mepneHIuKyisipeH
mwiockoctu BDF.

3anauga Ne2

Han paBHOOeapeHHbIH TpeyroibHuk ABC. AC= BC = n cM, AB= m + 5 cM. U3 Bepmunbl yria C
MPOBEICH K TuIockocTH neprieHaukyisip CD, paBHbIi p cM. HaliquTe pacctosiHre oT Touku D 10 CTOPOHBI
AB.

3amauda Ne3

Touxu A u B nexxar B mimockoctv oo, M — Takas TO4uka B MPOCTPAHCTBE, Ui KOTOpPOW AM =
m,BM = n¥u OpPTOTOHAJIbHAs TPOEKIHS Ha IUIOCKOCTh @@ oTpe3ka BMB T1pu pasza Oonbiie
OpPTOTOHAJILHOW MPOEKLUUH Ha 3Ty IUIOcKOCTh oTpe3ka AM . Haiinute pacctosHue ot Touku M mo
IIJIOCKOCTH « .

3agaua Ne 4



Bricota mpsimoyronmeHoro TtpeyrosnbHuka ABC, omymieHHas Ha rumoreHy3y, paBHa P cm. U3
BepmuHbl C IpsIMOTO ~ yrila BOCCTaBJIIGH K IUIOCKOCTH  TpeyronbHuka ABC nepnenauxynsap CM,
npudeM CM = m +n cM. Halinure paccrosinue ot Touku M 1o runorenyssl AB.

I[Hopsiaok BbINOJIHEHHS PA0OTHI:

1. BHMMaTEIpHO MPOYUTANTE YCIOBUE 3a4a4H.

2. 3anuiuuTe, 4TO B 3a/1a4€ JAaHO, CAEIANTE PUCYHOK.

3. Ilpoananu3upyiiTe yCclIOBHUE 3a/1aud, pacCyxkaas OT TOTO, YTO HYXKHO HaWTuU. Bcnomuure, kakue
TEOpeMbI U (POPMYIIBI TIOHATO0STCS TIPU PEIICHUU 3a/1a4H.

4. Pemnte 3aa4y. 3aluIlnTe OTBET.

[Ipu pemieHun 3amad Ha 3Ty TEMY HCIOIB3YETCS OMNPEIEICHUE MEPICHIUKYISIPHBIX MPSMON U
IJIOCKOCTH, MPU3HAK NEPIEHINKYISIPHOCTH MPSIMON U MJIOCKOCTH, TEOPEMBI O TPEX MEPIECHIUKYIApax, a
TaKKe Balll 3HAHUS U3 IUITAHUMETPUU

Xoxa paboThI:

3anaua

Bricota mpsmMoyromsHOTO TpeyroiapbHuka ABC, omymeHHas Ha THIOTEHY3y, paBHa 9.6. U3
BepiuHbl C IpsIMOro  yria BoOcCTaBlIeH K IUIOCKocTH — TpeyronbHuka ABC nmepnenauxymsp CM,
npuyem CM = 28. Haiigure paccrosiue or Touku M 1o runorenysst AB.

Pemenue

[TpumenuTe TeopeMy o Tpex MepreHANKYIIpax.

ITycte CK - BpICOTAa HAaHHOTO MPSIMOYroJibHOTO TpeyronbHuka. Torma MK - HakioHHas K
mwiockoctu TpeyroiabHuka ABC, a CK - oproronampHasi MpPOCKIUS 3TOW HAKIOHHOH Ha TUIOCKOCTH
tpeyroiapHuka ABC. Tak kak CK-AB, TO MO TeOpeMe O TpeX MEePIeHIUKYIsipax MK - AB. 3HAUUT, ATUHA
orpe3ka MK paBHa PacCTOSTHUIO oT Touku M 1o npsimoii AB. "3 IIPSIMOYT'OJIBHOTO
tpeyroiabauka MCK o teopeme Iludaropa naxoaum, uto

MK = VCK? + CM? = v9.62 + 282 = 29.6.

OtBer: paccrosiHue oT Touku M 1o runorenyssl AB pasHo 29.6.

(I)opMa npeacTaBJICHUs pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kputepun onenkmn:

Ouenka "oTJaMYHO'" CTaBUTCA, €clid paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HE0OXOIMMOM TOCTEOBATENbHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCe
3aIMCH U BBIUMCIICHUS.

Ouenka "Xopouo' cTaBUTCS, €CIM BHITIOTHEHBI TPEOOBAHUA K OLIEHKE "OTJIMYHO", HO JOMYIIEHbI
2-3 HemoueTa.

Ounenka "y10B/1eTBOPUTEIbHO' CTAaBUTCS, €CliM paboTa BHINOJIHEHA HE MOJHOCThIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IO3BOJISIECT MOJYYUTh TMPABUIBHBIE PE3YIbTAaThl M BBIBOJBI; B XOJIE
MPOBEICHUS pabOThI ObUTN AOMYIIEHBI OIIHUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CITM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENATh MPABUIILHBIX BHIBOJIOB.

Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE
IIpakTuyeckoe 3ansaTue Ne 43

«Pemenne 3a1a4 HA MapPaNIENbHOCTD IJIOCKOCTEN»

Heap padorbi: HayunThcsd HMCHOJIB30BATh MPHU3HAK MNAPaUICIbHOCTH TUIOCKOCTEH W CBOMCTBA
MapaJuICIbHBIX IIJIOCKOCTEM MPH PELICHUH 3a1a4.



IIpakTuyeckas padora popmupyer:
[1PG1. BnajgeHue MeToIaMU J0Ka3aTeNbCTB, AJTOPUTMAMM pEIICHUs 3ala4y; yMeHue (opMyIupoBaTh

OnpeeleHUsl, aKCUOMBI M T€OPEMbI, NIPUMEHATh UX, MPOBOJUTH J0KAa3aTeIbHbIE PACCYKJICHUS B XOJE
penieHus 3aay;

[TPGY. ymeHue onepupoBaTh MOHATUSMU: TOUYKA, MPsSMasi, TNIOCKOCTh, IPOCTPAHCTBO, BYTPAHHBINA yIoOJ,
CKpEIIUBAIOIINECS MPsSIMbIE, MAPAUIETbHOCTh M MEPHEHIUKYISIPHOCTh NPSIMBIX M IUIOCKOCTEH, Yroi
MEXy MPSIMBIMH, YTOJ MKy MPSIMOU M TUIOCKOCTBIO, YTOJI MEXKY TUIOCKOCTSIMHU, PACCTOSIHHE OT TOYKH
JI0 TUIOCKOCTH, PACCTOSIHUE MEXKIY MPSIMBIMU, PACCTOSTHUE MEXKTY IJIOCKOCTSIMHU; YMEHHE HCIIOIh30BaTh
MpU pEeNICHUU 3a7ad HM3yYCeHHbIE (aKThl U TEOPEMbl IJITAHUMETPUHU; YMEHHE OIICHHBATh pa3Mepbl
00BEKTOB OKPYKAIOIIEr0o MUPA;

[TPG12. ymeHHE BBIYUCIATH T€OMETPUUYECKUE BEIWYHMHBI (IJIMHA, YroJI, IUIOMAdh, OOBEM, IUIOMIAb
MTOBEPXHOCTH ), HCIIOJIb3YsI U3YYCHHBIE (POPMYJIIBI U METO/IBI,

[IPyl. ymeHue omepupoBaTh MOHSTHAMU: OIpeAeNieHne, aKCuoma, TeopeMa, CIEACTBUE, CBOWCTBO,
MPHU3HAK, JIOKA3aTeIhCTBO, PAaBHOCHIIBHBIC (DOPMYITHPOBKH; yMeHHE (OPMYIMPOBAaTH OOpaTHOe W
MIPOTUBOMOJIOKHOE YTBEPXKACHHUE, NPUBOJUTH MPUMEPHI M KOHTPIPUMEPHI, HCIOIB30BaTh METOJ
MaTEeMaTHYeCKON MHAYKIUHU; IPOBOAUTH JAOKa3aTeNbHbIE PACCYKICHUsS MPH PEIIeHUHU 3aja4, OLIEHUBATh
JIOTUYECKYIO MPaBUIBLHOCTh PACCYKICHUIA;

[1Py14. ymenue cBOOOAHO OMEPUPOBATH MOHATHSIMH: TOYKA, MpsAMas, IUIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIy4, INIOCKUI YToJI, IBYTPAHHBIA YTOJI, TPEXTPAHHBINA YTOJI, IEPECEKAIOIIUECS, MTapaUIeIbHbIC U
CKpEIIUBAIOIINUECS TPSIMbIE, MapaUIETbHOCTh M TMEPHEHIUKYISIPHOCTh NPSIMBIX M IUIOCKOCTEH, Yroi
MEXIY TPSIMBIMH, YTOJd MEXIy NPsIMOM W TUIOCKOCTBIO, YroJl MEXAY IUIOCKOCTSAMH; YMEHUE
MCIIOJIb30BaTh NP PEIICHUH 3a/1a4 M3yYeHHBIC (DAKTBI U TEOPEMBI IIAHUMETPUU; YMEHUE OIICHHBATH
pa3Mepbl 0OBEKTOB B OKPYKAIOIIEM MHPE; YMEHHE ONEPUPOBATH MOHSATUSMU: MHOTOTPAHHHK, CEUYEHUE
MHOTOTPaHHHKA, MPaBUIbHBIA MHOTOTPAaHHUK, TpU3Ma, MupaMuiaa, Gurypa u MoBEPXHOCTh BpAIICHHUS,
IWIMHIP, KOHYC, map, chepa, pa3BepTKa MOBEPXHOCTH, CEUEHUsI KOHYCa U IIMIIUHPA, TapajuieTbHble OCH
WM OCHOBAHHIO, CEUEHHUE IIapa, TIOCKOCTbh, Kacawlasics cepsl, HIUIUHAPA, KOHYCA; YMEHHE CTPOUTH
ceueHne MHOTOTpaHHHKa, H300pakaTb MHOTOTPAHHUKH, (PUTYPHI U TIOBEPXHOCTH BPAIICHUS, UX CEUCHHUS,
B TOM YHCJI€ C TIOMOIIIBIO JIEKTPOHHBIX CPEJICTB; YMEHUE MPUMEHSITh CBOMCTBA T€OMETPUUECKUX (UTYP,
CaMOCTOATENILHO (POPMYJIHPOBATH OMPEIEICHUS U3y4yaeMbIX (DUTYp, BBIIBUTATh TUIIOTE3b O CBOMCTBAX U
MPU3HAKAX TeOMETPUUECKUX (uryp, OOOCHOBBIBaTH WJIM ONPOBEPrarh HX; YMEHUE MPOBOJIUTH
Kkinaccupukanuio (Guryp mo pas3audyHBIM TPHU3HAKAM, BBITOJHATH HEOOXOAMMBIC JOMOJHHUTEIbHBIC
MIOCTPOEHHS;

[TPy15. ymeHnue cBOOOIHO ONEPUPOBATH MOHATUSAMU: IJIOMAAbL PUTYPHI, 00beM (UTYPHI, BETUYUHA yTIIa,
paccTosiHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSTHUE MEXKY IPSIMBIMHU, PACCTOSTHUE MEXKY IUIOCKOCTSIMH,
wiomanb chepsl, IIIOMAAs, TMOBEPXHOCTH NHPAMUABI, TMPU3MBI, KOHyca, HWIHHIApa, 00beM Kyoba,
MPSIMOYTOJIBHOTO TIapaljIeNIeuIe a, MUPAMIIbI, TPU3MBI, ITUINHAPA, KOHyCa, IIapa; YMEHUE HAaXOIUTh
OTHOIIIEHHE 00BEMOB MOAOOHBIX PUTYD;

Brinosinenue padorsl cnocod6cTBYeT GOPMUPOBAHMIO:
OK 01 BeibupaTth crnocoObl pemieHds 3ajad NpoPecCHOHANbHON NeATEIbHOCTH MNPHUMEHUTENIBHO K
pa3IMYHbIM KOHTEKCTaM
OK 05 OcymiecTBaaTh yCTHYIO U TUCBbMEHHYI0O KOMMYHHMKAIIMIO HA TOCYJaPCTBEHHOM sA3bIke Poccuiickon
deneparyy ¢ y4eTOM 0COOEHHOCTEH COIMAIBHOTO U KYJIbTYPHOTO KOHTEKCTa

MarepunanbHoe obecrnieyeHue:
WNunuBuyanbHble 3a1aHNS, CIIPABOYHBIC MAaTEPHAIIbl, KOHCIICKTHI JICKIIHH.



3aganue:

M- KOJINYECTBO OYKB B UMEHU
N- KOJIMYECTBO OYKB B (haMUJTUHU
p- Mmecsn poXIaACHUS

3anaga Ne 1

Mexnay nByMsl napajuiebHBIMHM IUIOCKOCTSMM 3aKJIFOYEH OTPE30K, JUIMHOM m+n cMm. Halinure
MPOEKIIMU ATOTO OTPE3KA HA KAXKAYIO IIJIOCKOCTh, €CIIA PACCTOSHUE MEXY TJIOCKOCTSAMH PABHO p CM.

3amaua Ne 2

IInockoctu M u P napamnenshel. M3 Touek A u B miiockoctu M mpoBeneHbl K IUIOCKOCTH P
HaKJIOHHbIE AC= m+n ¢cM U BD = m+n—3 cM. Ilpoexkuus HakioHHON AC Ha OIHY M3 IUIOCKOCTEH
paBHa m cM. Yemy paBHa NpoeKIUs HaKJIOHHOM BD?

3amaua Ne3

Mexny aByMs lapauieIbHbIMA TUTockocTssMu P Q mpoBenensr otpesku AC u BD (Touku A u
B nexart B miiockoctu P), AC=m+n+p aMm, BD = m +n 1M , pazHocTs npoekiuii AC u BD na onny u3
IJIOCKOCTEM paBHa m 1M . HaliquTe MIMHBI 3TUX IPOESKUUI U PACCTOSHHUE MEKY INIOCKOCTSIMH.

IMopsitok BBINOJTHEHHS PA0OTHI:

1. BuuMaTenbHO IPOYUTANTE YCIOBHE 3a/IaUH.

2. 3anuiuuTe, 4TO B 3a/1a4e JaHO, CAEaiTe PUCYHOK.

3. [Ipoananu3upyiite ycioBue 3aJayu, paccyxaas OT TOr0, YTO HY>KHO HalTu. BcmoMHuTe, Kakue
TEOpeMbI U (POPMYITBI TIOHATO0SATCS TIPU PEIICHUH 3a/1a4H.

4. Pemnrte 3aga4y. 3anuilinTe OTBET.

[Ipu pemenun 3agad Ha 3Ty TEMYy HCIOJB3YETCS OMPENEICHUE MMapalIeNbHbIX IUIOCKOCTEH,
MPHU3HAK MapayIeIbHOCTH IIOCKOCTEH, TEOPEMBI 0 TTapaJuIeIbHBIX TUIOCKOCTSIX, & TAaK)KE BaIllM 3HAHUS U3
TUTAHAMETPHUH

Xoa paGoTsI:

3amaua Ne |

Mexnay nByms MapauleTbHBIMU TUIOCKOCTSIMH 3aKJIIO4YeH OTpe3ok, mmHod 10 M. Haiigure
MIPOEKIIMU ITOTO OTPE3Ka Ha KAXKAYIO INIOCKOCTh, €CIIM PACCTOSTHUE MEXKAY MJIOCKOCTSIMU PAaBHO & M.

Hano:

a//B,AB =10 cm
/ ACLB,AC=8cMm
Haiitn npoexun AC

=7

Pemenne

1) Tak Kak TUIOCKOCTH TapaJielbHBI, TO PACCTOSHUE MEXIY HUMH - 3TO mepreHaukyasip AC.
IToctpoum npoeknuto orpeska AB Ha mutockocTs B. 910 oTpe3ok BC.

2) Paccmotpum tpeyronbHuk ABC- npsMoyronabHBIil.

ITo teopeme IMucaropa AB*> = AC* + BC?

AC* = AB? — BC?

AC* = 10* — 8% = 100 — 64 = 36

AC=6 cm.

Tak Kak MI0CKOCTH MapajlieNIbHBL, TO MPOEKIIMK OTPE3Ka Ha ATU IUNIOCKOCTH OyIyT paBHBL.

L~




3amaua Ne 2

IInockoctu M u P mapamiensubl. U3 Touek A u B miockoctu M mpoBesneHbl K miiockoctu P
HaksioHHble AC= 37cm u BD=125 cm. Tlpoeknus naknonnoit AC Ha oJiHy M3 TUIOCKOCTeH paBHA 12 cM.
Yemy paBHa IpoeKLMs HaKJIOHHON BD?

Jlano: M | P,AE M,B€EM

W AC =37cm,BD =125 cm

A B AE 1 P,BK 1 P,CE =12 cMm
Hatitu: KD

/:L,—E KKX/

Pemenue

1) Paccmotpum tpeyronbHuk ACE- npsMoyroiabHbIi.
ITo Teopeme ITudaropa AC* = AE* + CE?

AE? = AC* — CE*  AE? =372 —12% = 1369 — 144 = 1225
AE=35 cm.

2) Paccmotpum tpeyronbauk BKD- npsiMoyronbHbIil.
ITo Teopeme IMTudaropa BD? = KD* + BK*?

KD? = BD* — BK* AE=BK, kak paccTosHus MEK1y MapajieIbHbIMU TIOCKOCTIMH.
KD? = 125% — 35% = 15625 — 1225 = 14400

KD= 120 cwm.

Ortgert: npoekuus BD pasna 120 cwm.

3amaga Ne3

Mexny aAByMms napauieabHbIMU MIockocTaMu P u Q mpoBenenst otpesku AC u BD (Touku A u
B nexar B minockoctu P), AC=13 cm, BD=15 cm, cymma npoekumii AC u BD Ha onHy U3 miockoctei
paBHa 14 cm . Haliiute JUIMHBI 3TUX MPOEKIHUA U PACCTOSIHUE MEXIY IIOCKOCTSIMHU.

y N>

Jlano: Q Il P,AEP,BEP
AC =13 cm,BD = 15¢cm
AE 1 Q,BK 1 Q,CE + DK = 14 cM
Haiitu: CE, AE, DK

L kL5

Pemenue
1) Paccmorpum TpeyronsHUK ACE- IpsMOYToJIbHBIMH.
ITo Teopeme ITudaropa AC? = AE* + CE?
AE? = AC* — CE?
[Tycth CE = x, Torma DK=14-x.
AE? = 169 — x*
2) Paccmotpum TpeyronpHuk BDK- npsiMmoyroabHEI.
ITo teopeme IMucaropa BD? = BK* + DK
BK* = BD* — DK*



BK? = 225 — (14 — x)* = 225 — 196 + 28x — x* = 29 + 28x — x*
AE=BK, kak paccTosHMs MeXAy NapajuleIbHbIMU IIJIOCKOCTAMU
3HaYuT,

169 — x? = 29 + 28x — x?

28x = 140

X=5

CE=5 cm, DK=14-5=9 cm

AE =169 — 25 =144 = 12 cm

OTBeT: paccTosTHUE MEXKAY TIIOCKOCTIMU 12 ¢M, TPOEKIIUU HAKJIOHHBIX 5 CM U 9 cMm.
dopma npeacTaBiaeHns pe3yJabTaTa: BHIIIOJIHEHHOE 3a/IaHHE.

Kputepuu onenkmu:

Ouenka "oTJMYHO'' CTaBUTCA, €Clid padoTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIUMOM TIOCIICIOBATSIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIIOJIHEHBI BCE
3aMuCcH, BEIYUCICHUS, PUCYHKU U TpadUKU.

Ounenka "'Xxopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTIMYHO", HO JIOMYIIEHbI
2-3 Henmoyera.

OueHka "'yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHONW YacTHU TaKOB, YTO IO3BOJISIET MOJNYYUTh NPAaBUIbHBIE PE3yAbTaThl U BBIBOJBI, B XOJI€
MIPOBEICHUS paOOTHI OBUTH JOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJ1eTBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BBHIIIOJIHEHA HE MOJHOCTBIO UM 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE MO3BOJISET CENIATh MTPABIIILHBIX BEIBOJIOB.

Tema 4.2. [IpaMble U JIOCKOCTH B MPOCTPAHCTBE
IIpakTuyeckoe 3ansitue Ne 44
«Pewienue 3a1a4 Ha IBYTIPaHHbIE YIJIbI»

Heap padorbi: Hayunthbest pemiaTe 3aaud Ha NPUMEHEHHE MOHATUH YIila MEXIy MpsMOM U
IIJIOCKOCTBIO, ABYTPAHHOTO YIUIa, YIJIa MEXKAY INIOCKOCTSAMH.

IIpakTnyeckas padora ¢popmupyer:
I1P61. BrnajgeHue MeToJamMM JOKa3aTelbCTB, AJTOPUTMAMM pELICHMs 3ajad; yMeHue (hopMyaupoBaTh

ONPENEICHUS, aKCUOMBI U TEOPEMBI, IIPUMEHATh UX, MPOBOAUTH JOKA3aTEIbHBIE PACCYKIECHUS B XOIE
pelieHus 3a1ay;

I1PGY. ymeHue onepupoBaTh MOHATUSAMU: TOYKA, NMpsAMas, MIIOCKOCTb, MPOCTPAHCTBO, ABYI'PAaHHBIN yroil,
CKpELIMBAOIINECS MPsMBIE, IMAPAIUIEIBHOCTh M IMEPHEHIUKYISIPHOCTh IMPSAMBIX M IUIOCKOCTEH, YIoJl
MEXIy NPAMBIMH, YTOJ MEXKIY NPSIMOU U TUIOCKOCTBIO, YTOJI MEXKY IUIOCKOCTSIMHU, PACCTOSHUE OT TOUYKH
710 TUIOCKOCTH, PACCTOSIHUE MEXKIY MPAMBIMH, PACCTOSIHUE MEXAY IJIOCKOCTSIMH; YMEHHUE HCITOJIb30BATh
IpU pPELIEHUH 3aJa4 H3y4yeHHble (AaKThl U TEOpeMbl IJIAHUMETPUU; YMEHHE OILIEHUBATh pPa3Mephl
00BEKTOB OKPYXKAIOIIEro MHUPA;

I1P612. ymeHMe BBIUMCIATH T€OMETPUYECKHE BEIMUYMHBI (AJUHA, YTOJI, IUIOMIA[b, O00bEM, IUIOIAIb
MOBEPXHOCTH), UCTIOJIB3Ys U3yUEHHBIE (POPMYIIBI U METO/BI;

IIPyl. ymenue omnepupoBaThb NOHSTHUAMHU: OIPEIEICHHE, AKCHOMa, TEOPEMA, CJIEICTBHUE, CBOMICTBO,
MpPU3HAK, JI0Ka3aTeJIbCTBO, PAaBHOCHIIbHbIE (DOPMYIHPOBKU; yMeHHE (GOpPMYyIUpoBaTh oOOpaTHOE H
MIPOTUBOIOJIOKHOE YTBEP)KJIEHNUE, MPUBOAUTH NPUMEPHl W KOHTPHPHUMEPHI, HCIOJIb30BaTh METOJ
MaTEMaTUYECKON MHAYKLIUHU; IPOBOANUTD JAOKA3aTEIbHBIE PACCYKICHUS IIPHU PEIICHNN 3a]a4, OLICHUBATh
JIOTUYECKYIO NTPaBUIIBHOCTD PACCYKICHUM;



[IPyl4. ymeHue cBOOOJHO OIEpUPOBATH MOHATHUSMH: TOYKA, MpsMas, IUIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIyY, IUIOCKUI yroj, ABYTPAHHBIN yroj, TPEXTPAHHBIN YroJ, NEPECEKAIOIINECS, MAPAIIIEIbHBIE U
CKPEILMBAIOIINECS TPsMbIE, MapajUIeIbHOCTh M NEPHEHAUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroi
MEXIYy TpPSIMBIMH, YTOJd MEXIy NpsIMOM W IUIOCKOCTBIO, YroJl MEXAY IUIOCKOCTSAMH; YMEHUE
WCIIOJIb30BaTh MPH PEIICHUH 3a/1ad M3ydeHHbIC (DAKTHl U TEOPEMBI IJIAHUMETPUHU; YMEHHUE OIICHUBATH
pa3Mepbl 0OBEKTOB B OKPY’KAIOLIEM MHUpPE; YMEHHE ONEePUPOBATH MOHSATHUSIMHU: MHOTOTPAaHHUK, CEYCHHE
MHOTOTpaHHMKA, NMPaBUIbHBIA MHOTOIPAaHHUK, NpU3Ma, MupamMuia, Gurypa u moBepXHOCTh BpAIICHHUS,
UWIMHIP, KOHYC, map, cdepa, pa3BepTKa NOBEPXHOCTH, CEUEHUsI KOHYCa U IWIMH/PA, apaJulebHbIE OCH
WM OCHOBAHHIO, CEUEHHUE IIapa, IIOCKOCTb, Kacarolasics cepsl, HUIUHAPA, KOHYCA; YMEHHE CTPOUTH
CeueHHEe MHOTOTPaHHHKA, N300pakaTh MHOTOTPAaHHUKHU, (DUTYPHI U IOBEPXHOCTH BPAIICHHUSI, UX CEUCHUS,
B TOM YHCJIE€ C MOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE IPUMEHSATh CBOWCTBA T€OMETPUIECCKUX (PUTYD,
CaMOCTOSITENIFHO (POPMYJIMPOBAThH ONPENIEICHUS N3Y4aeMbIX (DUTYpP, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX U
MpU3HAKAX TI'COMETPUYECKHX (UTyp, OOOCHOBBIBATh HWJIM ONPOBEPraTh WX, YyMEHHE IIPOBOJUTH
kinaccupukanuo GUryp MO PpazIUYHBIM [PU3HAKaM, BBIMOJIHATH HEOOXOIUMBIE JIOTIOJHUTENIbHBIC
MIOCTPOEHHUS;

[1Py15. ymeHnue cBOOOIHO ONEpUpPOBATh MOHATUSAMU: IJIOWAAb PUTYPBI, 00beM (UTYpHI, BEIUYUHA yTIIa,
paccTostHuE OT TOYKHU [0 IJIOCKOCTH, PACCTOSTHUE MEXKIY IPSIMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTIMH,
wiomanas chepsl, IUIOMAAb MOBEPXHOCTH NIHPAMHJBL, TPU3MBI, KOHyca, IMJIMHApa, 00BbeM Kyoa,
MPSIMOYTOJIBHOTO Tapajuiesienuneaa, NupaMuabl, Npu3Mbl, WIKHAPA, KOHYyca, [1apa; YMEHUE HaXOAUTh
OTHOIIIEHHE 00BEMOB TTOT00HBIX PUTYD;

Brinosnenue padorsl cnocodcTByeT GOPMUPOBAHUIO:

OK 01 BeiOupars cmocoObl pemieHust 3aaad MNpo(hecCHOHAIBHONW JAEATENbHOCTH NPUMEHUTENBHO K
Pa3JINIHBIM KOHTCKCTaM

OK 05 Ocy1ecTBasaTh yCTHYIO M TUCbMEHHYIO KOMMYHHUKAIIMIO HAa FOCY1apCTBEHHOM sA3bIKe Poccuiickoit
denepanyy ¢ yueToM 0COOEHHOCTEN COLMAIBHOIO U KYJIbTYPHOIO KOHTEKCTa

MarepuajnbHoe o0ecnieyeHue:
WNHnuBunyanbHbIe 3a1aHKs, CIIPABOYHBIE MATEpUalIbl, KOHCIIEKTHI JIEKIIHI.

3aganue:

M- KOJINYECTBO OYKB B UMEHU

N- KOJIM4YeCTBO OYKB B (paMUIIHH

p- Mecs1 poxKACHUS

1) U3 Toukn A BHE IJIOCKOCTHU MPOBEACHBI K MJIOCKOCTU MEPIEHAUKYIIP AB = n CM U HaKJIOHHBIE
AC u AM, obpa3yromiue ¢ MI0CKOCThIO YTIIbI 30°. Haiixure YToJ MEXAYy HaKJIOHHBIMU IpsiMoM. Halinure
CM.

2) KaTeTsl mpsIMOYTOJIbHOTO TPEYroJbHUKA PAaBHBI n CM U n 4+ m cM. OnpeaenuTe paccTOSHUE OT
BEPILMHBI NIPSAMOTrO YIia 10 IUIOCKOCTH, KOTOpasi MPOXOAUT Y€Pe3 TMIIOTEHY3Y M COCTAaBIISIET YTOJI 30° ¢
IJIOCKOCTBIO TPEYTOJIbHUKA.

3) Touku A u B nexat Ha peOpe mpsimoro JIByrpanHoro yria. AA; u BBi- nepnenaukymnsps k
pedpy, NpOBEACHHBIE B Pa3HBIX IpaHAX, IpuueM AB = m cM, AA; =n+m cM, BB; =n—1 cMm. Haiinure
A1B1.

IHopsiAoK BbINOJHEHNS PA0OTHI

1. BHMMaTEpHO MPOYUTANTE YCIOBUE 3a4a4H.

2. 3anuiuuTe, 4TO B 3a/1a4e JaHO, CACIANTE PUCYHOK.

3. Ilpoananu3upyiiTe yCIOBUE 3a/1aud, pacCykaas OT TOTO, YTO HYXKHO HaWTu. BcnomHure, kakue



TEeOpeMbI U (HOPMYIIBI TIOHATO0SATCS TIPU PEIICHUH 3a/1a4H.

4. Pemnre 3a1avy. 3aluIlnTe OTBET.

[Ipu perieHnu 3a1a4 Ha ATY TEMY UCTIOIB3YIOTCS OMPEACTICHHS YTila MEX Y MPSMOU U MIIOCKOCTBIO,
JIBYTPAHHOTO YIJIa, THHEWHOTO yIJia ABYTPAHHOTO YIJIa, a TAK)KE Bl 3HAHUS U3 IUTAHUMETPUH.

Xox padoThI:

3anayva 1

Han tpeyronsauk ABC co ctoponamu AB=9 cm, BC= 6 cm u AC=5 cMm. Uepe3 MEHbIIIYI0 CTOPOHY
MPOXOJUT IUIOCKOCTh, COCTAaBIISIOIIAS C IJIOCKOCTBEO TPEYTrOJbHHUKA YIOJI 45°. Haiigure paccTosiHue
MEXK]y TJIOCKOCTBIO U BEPIIMHOM B.

B

o Hano: AABC,AB =9 cm
BC =6cM,AC =5cMm
AC € a, ¢ = 45°
AT D
C

Haiitu: Paccrostaue ot B mo a

Pemenne

1) JlomoaHUTENBHOE MMOCTPOCHUE: MPOBEJEM BD L @ = BD — paccTosiHue oT B /10 miocKkocTH Q.
BM 1L AC = DM 1 AC 1o TeopeMe 0 Tpex NeprneHAuKyIspax.

3HaunuT, £BMD — JMHENHbIA yroJ AByrpaHHoro yraa, ZBMD = 450,

2) B tpeyronsauke ABC naiinem BeicoTy BM.

CHauyajia BEIYHCIIUM iomaab TpCyrojlbHHKa I10 (bopMyne FGPOHaZ

S,=p p-a) (p-b)-(—c)

9+6+5
= T =10cMm

Supc =V10-1-4-5 = 10y/2cm?

Sapc = 3AC- BM = BM = 245¢

AC
BM = # = 4+/2cm

3) Paccmorpum TpeyroapsHuk BMD- npsiMoyrosibHbIN 10 TOCTPOEHUIO.
22 _ sinsBMD

BM

BD = BMsin£BMD

BD = 4vZ - 5ind5® = 422 = 4 cm

OrtBer: pacCTosIHUEC OT B no nnockoctn 4 cMm.

3anaua 2
Konusr otpeska MK nexar Ha rpaHax npsMoro jsyrpanHoro yrma. MM; um KKi-
MEePIEeHIUKYIAPHI K pedpy, mpuueM MK=13 cm, MM31=12 cm, M;K;=3 cm. Haiinute KKj.

/' Jano: < aap = 90°
/ ‘i'l."- MK =13 cm, MM, = 12 cm, M;K; = 3 cM
e MM, L a,KK, L a

/ / Haiitu: KK,

Pemenue
1) TloctpouM NWHEHHBIM yroa AByrpaHHOro yria. Jljis 3Toro yepe3 To4Ky Mj mpoBeaeM OoTpe3ok
M;E, napannensHsiii u paBabiii KKj.



KK, 1 a, cienoBareiabHO, M{E 1 a.

< MM, E — 1uHelHbI# yros AByrpaHHOro yria,3HadutT < MM, E = 90°,

2) PaccmotpuMm AMEK

ME- HaknoHHas K mockocTH B, EM; — ee mpoekIus Ha 3Ty II0cKocTh, EM; L EK ( T.k. EM1KijK —
IIPSIMOYTOJIBHUK 110 nocTpoeHuto). CrnenoBarensHo, ME L EK ( 110 Teopeme 0 TpeX NMEpHEHAUKYISIpax) U
AMEK — npsAMOyTroJibHBIH.

ITo Teopeme IMudaropa MK* = ME? + EK?

ME? = MK? — EK? EK=M;K;=3 cm

ME? = 13?2 — 32 =169 — 9 = 160

ME = V160 = 4V10 cm

3) PaccmoTpuM AMM, K — npsiMoyro/ibHbIH, T. K. < MM, E = 90°.

ITo Teopeme ITudaropa ME? = MM, 2 + M, E?

M,E? = ME? — MM, ?

M,E? = 160 — 144 = 16

M;E=4 cm.

3uaunt, KK1=4 cM.

OtBet: KK1=4 cwMm.

(I)opMa npeacTaBJICHUsA pe3yjabTaTa: BhIIIOJTHCHHOC 3aJlaHKE.

Kpurepun oneHku:

Ounenka "oTau4HO" CTaBUTCS, ecnu paboTa BBITOJIHEHA B TOJTHOM OO0BEME C COOIIOJICHUEM
HE0OXOIMMOM TOCTEA0BATEILHOCTH JEHCTBHI; B OTBETE MPABWIBHO M AKKYpPaTHO BBIIIOJIHEHBI BCE
3aIMCH, BEIYUCIICHHS, PUCYHKU U TPapUKH.

Ouenka "Xopouo' cTaBUTCS, €CIHM BHITIOJHEHBI TPEOOBAHUA K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
2-3 Heyouera.

Ouenka "y10BJIeTBOPHUTEIBHO' CTAaBUTCS, €CliM PadOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISAET IMOJIYYUTh MPaBUIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MpOBeIeHUs paObOTHI ObUTH TOMYIEHbI OLIHOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CITM padOTa BBHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENaTh MPABUIIBHBIX BBHIBOJIOB.

Tema 4.3 MHOTOrpaHHMKH M KpPyIJible Tesa
IIpakTnyeckoe 3ansitue Ne 45
«Pemenue 3a1a4 Ha mapaJjiesnenumnen 1 Kyo»
Heas padorbl: HayunThes pemaTh 3a1a4u ¢ MapauleenunesoM 1 Kyoom

IpakTuyeckasi padora popmupyer:

[IP610 ymeHue omnepupoBaTh NOHSTUSAMHU: MHOTOTPAaHHHK, CEYEHHE MHOTOTpaHHHKA, KYO,
napajuieNienune, npu3Ma, mupamuaa, GuUrypa u nmoBEpXHOCTh BpallleHus, IUIUHAP, KOHYC, map, cdepa,
ceyeHUs (UTYpPHl BpaIllEHUs, IJIOCKOCTh, Kacaromascs cdepbl, MWIMHIpPA, KOHYCa, IUIOMIAIh
MOBEPXHOCTH MUPAMUJIBI, IPU3MBI, KOHYCa, [UIUHAPA, TIOMAaas cPepbl, 00beM Kyda, MPSIMOYTOJIbLHOTO
napajuieJienumnesa, TupaMuIbl, MPU3MBI, [IIMHIPA, KOHYCa, IIapa; YMEHHE N300pakaTh MHOTOTPAaHHUKH
Y MOBEPXHOCTH BPAILIEHUS, UX CEYEHUS OT PYKH, C IOMOIIBIO YEPTEIKHBIX HHCTPYMEHTOB U JIEKTPOHHBIX
CPEACTB; YMEHHE pacIllO3HaBaTh CHMMETPUIO B MPOCTPAHCTBE; YMEHHUE pAaCIO3HABaTh MPABUIIbHbBIC
MHOT'OTPaHHUKY;

[IP612 ymMeHue BBIYUCIATH TEOMETPUUECKUE BETUYUHBI (JIJTMHA, YTOJI, TUIOIIaAb, 00BEM, TUIOIIA/Ib
MMOBEPXHOCTH ), UCTIONIBb3Ysl U3YYCHHBIE POPMYIIBI U METOIBI;

[IP614 ymenue BBIOMpaTh MOAXOASIIANA W3YyYEHHBIH METOJN JUIsl PEUICHHUs 3a/Jadd, Paclo3HaBaTh
MaTeMaTHueckue (akThl U MaTeMaTHYEeCKHE MOJIENH B TPUPOJHBIX W OOINECTBEHHBIX SIBICHUSAX, B



HUCKYCCTBE, yMEHHE IPUBOAUTH IIPUMEPBl MATEMATHUYECKUX OTKPBITUNA POCCUHUCKOM M MHUPOBOU
MaTeMaTUYECKON HAYKU;

[1Py14 ymeHnue cBOOOJHO ONMEPHPOBATH MOHATUSAMH: TOYKA, MpsMasi, IIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIy4, IJIOCKUM YIroJl, IBYIPAHHBIA YIOJI, TPEXTPAHHBIN YIroJl, IEPECEKaoIuUecs, apajlleIbHbIe U
CKpELIUBAIOIIKECS MPsMBIE, APAJUICIBbHOCTh U NEPHEHIUKYISIPHOCTh NPSIMBIX M INIOCKOCTEH, YIOJ
MEXIY MPSIMBIMU, YTOJ MEXKAy MPAMOM U INIOCKOCTBIO, YroJd MEXAY IUIOCKOCTSIMHU; YMCHHE
MCTOJIBb30BATh TPU PEHICHUH 33134 U3Y4YeHHBbIC (PAKThl U TEOPEMBI TUIAHUMETPUH; YMEHHE OLIEHUBAThH
pa3Mepbl 0OBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEepUpPOBaTh MOHATHSIMU: MHOTOTPAHHUK, CEYEHUE
MHOTOTpaHHHKA, NPAaBWIbHBI MHOTOIPAaHHMK, pU3Ma, MHpamMuIa, (GUrypa ¥ MOBEPXHOCTh BPAIICHUS,
LWINHAP, KOHYC, 1ap, cdepa, pa3BepTKa MIOBEPXHOCTH, CEUEHHs KOHYCa U LIMIMH/PA, apajuleIbHbIe OCH
WIA OCHOBAHMIO, CEYCHHUE IIapa, INIOCKOCTh, Kacawomasics chepsl, IUIUHIPa, KOHYCa; YMEHHE CTPOUTH
CeYeHHe MHOTOIPaHHUKA, U300paXkaTb MHOTOTPAaHHUKH, (QUTypbl U IOBEPXHOCTHU BPALIEHUS, UX CEYEHUS,
B TOM YHCJI€ C TOMOIIBIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE MPUMEHATh CBOWCTBA T€OMETPHUECKUX (QUTYD,
CaMOCTOSITENILHO (POPMYJIMPOBATh ONPEEICHUS U3y4aeMbIX (UIYp, BBIIBUIATh TUIIOTE3bl O CBOMCTBAX U
NpU3HAKAX TEOMETPUYECKUX (uryp, OOOCHOBBIBATH WM ONPOBEPraTh HX; YMEHHE IPOBOJIUTH
KiIaccuukanuoo (Uryp Mo pa3IuyHbIM IPU3HAKAM, BBINOJHATE HEOOXOAWMBIE JOMOJHUTEIbHbIE
IIOCTPOCHHS;

[1Py15 ymeHnue cBOOOJHO OonepupoBaTh NOHATUAMMU: IUIOMAAb GUTYphl, 00BEM (UTYpBI, BEINYHHA
yIjla, pacCTOsSsHUE OT TOYKH J0 IUIOCKOCTH, PACCTOSIHUE MEXKIAY IPSMBIMH, PACCTOSHUE MEXKIY
IUIOCKOCTSIMH, IUIOIIAAb cepsl, IUIOIMIAlb MOBEPXHOCTU MUPAMU/IBI, IPU3MBbI, KOHYCA, LIUIMHIPA, 00BEM
KyOa, NpSAMOYTOJIbHOTO Mapajljiesienuieaa, NUpaMu/bl, MPU3MbI, LHWIMHIpa, KOHYca, LIapa; yMEHue
HaXO/UTh OTHOLIEHHE 00bEMOB MOI0OOHBIX (PUTYD;

[IPyl6 ymeHue CBOOOAHO OMEPUPOBATH TOHATHAMHU: JBW)KCHHE, TapaJUIeIbHBIN MEpeHoc,
CUMMETpHUS Ha IUIOCKOCTH U B MPOCTPAHCTBE, IIOBOPOT, IpeoOpa3oBaHue nMoaoous, noJo0HbIe GUTYpHI;
YMEHHE PacllO3HaBaTh PaBHbIC U MOJI00HBIE (PUTYpHI, B TOM YMCIIE B IPUPOJAE, UCKYCCTBE, apXUTEKTYPE;
YMEHHUE HCMOJIb30BaTh I'€OMETPUYECKUE OTHOILEHUS, HaXOAUTh I'€OMETPUUYECKHE BEJIMYMHBI (JUIMHA,
yToJ1, TUI0IIa/lb, 00BEM) MPH PELICHUHN 3a]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB U U3 peaIbHON KU3HU;

[IPyl8. ymeHHe MOIENMpPOBaTh pEAIbHBIE CHUTyallUM Ha SA3BIKE MAaTEMAaTHKH; COCTABIIATH
BBIPQ)KCHMSI, YPABHEHUS, HEPABEHCTBA M MX CHCTEMBI 10 YCIOBHUIO 3aJ1a4d, MCCIEA0BATh IIOCTPOCHHBIE
MOJIEJI C HCIOJb30BaHUEM amrmapara aiareOpbl, MHTEPIPETUPOBATh MOJIYYEHHBIH pe3ybTaT; CTPOUTH
MaTE€MaTHYECKUE MOJEIIN C IOMOIIBIO TEOMETPUYECKUX IMOHATHN M BEJIMYMH, PEIIATh CBA3aHHbIE C HUMU
MIPAaKTUYECKUE 3aJa4d; COCTABIIATH BEPOATHOCTHYIO MOJEIb W HMHTEPIPETUPOBATH IOJYUYECHHBIN
pe3yibTaT; pelmarbk NPUKIAAHBIE 3aJadd CPEICTBAMM MATEMAaTHUYECKOTO AaHalIu3a, B TOM 4YHCIIE
COL[MAJIbHO-9KOHOMHUYECKOTO U (PU3HUECKOT0 XapaKTepa;

[1Py19 ymenue BbIOMpaTh MOAXOASIIMN METOA AJIS PEUICHHs 3a/adyd; MOHMMAaHHE 3HAYMMOCTHU
MaTeMaTHUKU B U3YYEHHM HPUPOAHBIX M OOIIECTBEHHBIX NPOLIECCOB M SIBJICHUH; YMEHUE paclo3HaBaTh
MIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKH B MCKYCCTBE, YMEHHE IIPUBOAWTH IPUMEPHl MaTEMATHYECKHUX
OTKPBITUNA POCCUMCKON U MUPOBON MaTEMaTUYECKON HAYKHU.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Beibuparh crnocoObl pemieHust 3aaad MNpo(hecCHOHAIBHOW JAeATENIbHOCTH NPUMEHUTENBHO K
Pa3IMYHBIM KOHTCKCTaM;

OK 02 Hcnomnb3oBaTh COBPEMEHHBIE CpEJCTBA IOWCKA, aHaJIM3a M HMHTEPIpeTalud HH(QOpMaruu H
I/IH(bOpMaIII/IOHHBIe TEXHOJOI'NHU JJIA BBIIIOJTHCHUS 3a/1a4 HpO(l)eCCHOHaHBHOfI OCATCIIBHOCTH,

OK 06. IlposiBIsATh TpakJaHCKO-NATPUOTHYECKYIO TMO3MIHMIO, JIEMOHCTPUPOBATH OCO3HAHHOE
IMMOBEACHHWEC HAa OCHOBEC TPAAWLIMOHHBIX pOCCHﬁCKHX AYXOBHO-HPaBCTBCHHBIX HeHHOCTeﬁ, B TOM 4YHCIIE C
Y4ETOM TapMOHHM3AIMH MEKHAIIMOHAIBHBIX M MEXPEIUTHO3HBIX OTHOLICHUH, NMPUMEHSATh CTaHAAPTHI
AHTUKOPPYILMOHHOI'O MMOBEICHHUS;

OK 07 CopneiicTBOBaTh COXpPaHEHUIO OKPY)KAIOIIEH Cpefibl, pecypcocOepeKeHn o, TPUMEHATh 3HaHUs 00
U3MCHEHUHM KJIMMaTa, TMPHHIUIB OEpeXINBOrO IPOU3BOACTBA, JS(PQPEKTHBHO JAEHCTBOBATH B
YPE3BBIYANHBIX CUTYALUAX



OK 08 Hcmonp3oBaTh cpeAcTBa (PU3MUECKOW KYyJIBTYPbHI Ui COXPAHEHUS U YKPEIJICHHUS 370POBbs B
nporecce MpoPECCHOHATBHOW ACATENHPHOCTH U TOJJACPKaHUS HEOOXOAMMOTo YpOBHS (pu3nueckon
IIOATOTOBJIEHHOCTH

OK 09 Ilonp3oBarbcst MPOQECCHOHAIBHONW JOKYMEHTAIIMEH Ha TOCYAapCTBEHHOM W HWHOCTPAHHOM
A3bIKaXx.

[IK 2.2 Pa3pabaThiBaTh TEXHOJOTHYECKYIO JTOKYMEHTALMIO AJIsi MPOBEACHUS PadOT MO TEXHUYECKOMY
00CITYKMBaHUIO TPOMBIIIICHHOTO (TEXHOJIOTHYECKOT0) 000pyI0BaHUSI.

MarepunanbHoe obecrnieyeHue:
WunuButyanbHble 3a1aHNs, CIIPABOYHBIC MAaTEPHAIbl, KOHCIICKTHI JICKIIHH.

3aganue:

1.Pe6po xyba paBHO 6 cM. HaiiTi ero 00beM U IIom1a b MOJTHOH MOBEPXHOCTH.

2. B npsMoyroiasHOM mapajuieNienurene JuaroHaib oCHOBaHHS 12 cMm, a 6okoBoe pedpo 15 cM.
Haiiti miomans JuaroHajabHOrO CEUCHMS.

3. TpeOyercs u3rotoBuTh Oak, nMmewmuid Gopmy kyda u Bmemaromuid 125000 1 Bogsl. CKoIbKO
KBaJPAaTHBIX METPOB OIMHKOBAHHOTO eje3a MOWJET Ha MU3rOTOBJICHHE Oaka, €Clu MPOU3BOJICTBEHHbBIC
oTxoJ1ibl cocTaBisAoT 10%? [IpoBeauTe BeIYMCIEHUS ¢ TOUHOCTHIO 710 0,1 M2,

4. Tpebyercst mokpacuth 120 ypH, uMermux ¢GopMy MPSIMOYrOJBHOTO Mapajuienenunena 0e3
KPBIIIKY; JUIMHA, [MUPUHA OCHOBAHUS U BbicoTa cooTBeTcTBeHHO paBHBI 40, 30 u 50 cM. Ckonbko Oyzaer
M3pacXO0J0BaHO Kpacku, ecau Ha | Ve pacxoayercs 200 1, a MPOM3BOJCTBEHHBIE MOTEPU KPACKHU
cocTaBysrOT 15%

5. [Mox morped HYXHO BBIPBITH KOTJIOBaH, HMEIOIIUN (HOpMY MPSIMOYTOJIBLHOTO TapaslIeICITHITe/a.
I'myOuna xotnoBana 3 M, cTopoHbl ocHOBaHMs 3 U 2 M. CKOJIBKO KyOOMETPOB 3eMJIM HY>KHO M3BJIeYb Ha
MIOBEPXHOCTH?

6. TpeOyercs M3roTOBUTH kKeNe3Hbll ky0 maccoit 7 kr 800 r. Haiimute mnmuny ero pebpa, ecnu
p =17800

KI/MC.

IMopsinok BBINOJTHEHHS PA0OTHI:
1)BBITIONTHUTE YepTexX

2)3amnucarb KpaTKo YCJIOBHE 3a7a4u
3) OdopMuTsh peleHue 3a1a4u

Xonx padoTsI:

3agauya 1: Yron mexnay nuaronaneio AC, mpsmoyroipHoro napamtenenunena ABCDA1B1C1D;, u
iockocTeio ocHoBaHuss ABCD pasen 30°, a nuaronans OokoBoi rpanu DC, HakioHeHa K IJIOCKOCTH
OCHOBaHUs 1oy yriioM 45°. Beicota mapaienenunena paBaa 3 cM. Haiinute ero oonem.

Dl C|
'
Ay B| : ’1’8'
- TENAST__ b,
I L
A B
éC,DC=£DC,C=4S°=>DC=CC, =3
AC ~2CC, =6
AC=\6 -7 =33

BC=JAC - 4B = 27-9=3/2
Viscoancn =AB-BC-CC, =3-32.3=272
Orser: 272 o’



3amaua 2: CTOpOHBI OCHOBAHUS MPSIMOYTOJILHOIO MapajieNenurnesna papusl 6 Mu 8 M, O0koBoe pedpo
pasHo 10 M. HaitnuTe yron Mexmy quaroHaIbio apajuieNienuIeaa U MIO0CKOCThIO0 €0 OCHOBAHMS.
Pemenne:

AC =6 +8° =10

AC = CC, = AACC, paBHOGeRpeRWLK, 2 IRANHT ot = A5 ,
Orgert: 45°,

®opma npeacTaBaeHus pe3yJabTaTa: BHIIOJHEHHOE 3aJaHHE.

Kputepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJIEHUEM
HEOOXOMMO TIOCIIEIOBATEILHOCTH JCWCTBUI; B OTBETE MPABHJIBHO M AaKKypaTHO BBIMOJHEHBI BCE
3aIlUCH U BBIYUCIICHHUSL.

Ounenka "'Xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JTOMYLIEHBI
2-3 Henmoyera.

OuneHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBINTOJIHEHHOM YacTH TAaKOB, YTO IIO3BOJISET IOJYYUTh HpPAaBUJIbHBIC PE3yibTaThl U BBIBOJBI, B XOE
MIPOBEEHUS pabOThI ObUIN AOMYILEHBI OIINOKH.

Ounenka ""Hey10BJIETBOPUTEJIBHO" CTAaBUTCS, €CIIM paboTa BBHIIOJIHEHA HE MOJHOCTHIO WIH 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENaTh MPABUIIBHBIX BBHIBOJIOB.

Tema 4.3 MHOrOrpaHHMKH M KpPyIJible Tesa
IIpakTnyeckoe 3ansitue Ne 46
«Pemenne 3axa4 Ha NpU3My»
Henb padorer: HayunTscs pemars 3a1auu ¢ NpU3Mon

IIpakTuyeckasi padora popmupyer:

[IPG10 ymeHue omnepupoBaThb NOHSITUSIMH: MHOTOTPAaHHHK, CEYEHHE MHOTOTpaHHHKA, KYO,
napajuiefienune, npu3Ma, mupamuaa, GuUrypa u nmoBEpXHOCTh BpallleHus, IUIUHAP, KOHYC, map, cdepa,
ceyeHUs (QUTYpPHl BpAIICHUS, IJIOCKOCTh, Kacaromascs cQepsl, ITWINHAPA, KOHYyca, IIJIOMAaIb
MOBEPXHOCTH MUPAMUJIBI, TPU3MBI, KOHYCa, MIIUHAPA, TIOMAIs cPepbl, 00beM Kyda, MPsIMOYTOIHHOTO
napajuieJienumnesa, TupaMuIbl, MPU3MBI, [IIHHIPA, KOHYCa, IIapa; YMEHHE N300pakaTh MHOTOTPAaHHUKH
Y MOBEPXHOCTH BPAILEHUS, UX CEUEHUS OT PYKH, C IOMOUIBIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX
CpPEACTB; YMEHHE pacCIlO3HaBaTh CHUMMETPUIO B IPOCTPAHCTBE; YMEHHE pACIO3HABATh IPABUIIbHbBIC
MHOT'OTPaHHUKY;

[IP612 ymMeHue BBIYUCIATH TEOMETPUUECKUE BETUYUHBI (JIJTMHA, YTOJI, TUIOIIaAb, 00BEM, TUIOIIA/Ib
MOBEPXHOCTH ), UCTIONB3Ys U3YUCHHBIE (JOPMYIIBI U METO/IBI;

[IP614 ymenue BBIOMpaTh MOAXOMSIIMA M3yYEHHBIH METOM JUIS PEIICHUs 3aJadd, pacro3HaBaTh
MaTeMaTHueckue (akThl U MaTeMaTHYEeCKHE MOJIENH B TPUPOJHBIX W OOINECTBEHHBIX SIBICHUSAX, B



HUCKYCCTBE, yMCHHE IPUBOAUTL IIPUMEPBI MATEMATHUYECKUX OTKPBITMA POCCUUCKOM W MHUPOBOU
MaTeMaTUYECKON HAYKU;

[1Py14 ymeHnue cBOOOJHO ONEpPHPOBATH MOHATHUSMH: TOYKA, MpPsMasi, IIOCKOCTh, NMPOCTPAHCTBO,
OTPE30K, JIy4, IJIOCKUM YIroJl, IBYIPAHHBIA YIOJI, TPEXTPAHHBIN YIroJl, IEPECEKaoIuUecs, apajlleIbHbIe U
CKpELIUBAIOIIKECS IPsIMbIE, IMAPAJUICIBHOCTh U INEPIEHIUKYISIPHOCT IPSMBIX M IUIOCKOCTEH, YIoOj
MEXNY MpSIMBIMU, YTOJ MEKIAYy MNPAMOM UM IIOCKOCTBIO, YIOJI MEXIYy IUIOCKOCTSMM; YMEHHE
MCTOJIBb30BATh TPU PEHICHUH 33134 U3Y4YeHHBbIC (PAKThl U TEOPEMBI TUIAHUMETPUH; YMEHHE OLIEHUBAThH
pa3Mepbl 0OBEKTOB B OKPYXAIOIIEM MHUPE; YMEHHME OIEepUpPOBaTh MOHATHSIMU: MHOTOTPAHHUK, CEYEHUE
MHOTOTpaHHHKA, NPAaBWIbHBI MHOTOTPAaHHHK, MPU3Ma, MUpaMuaa, GUrypa ¥ MOBEPXHOCTh BpAIICHUS,
LWINHAP, KOHYC, 1ap, cdepa, pa3BepTKa MIOBEPXHOCTH, CEUEHHs KOHYCa U LIMIMH/PA, apajuleIbHbIe OCH
WIA OCHOBAHMIO, CEYCHHUE IIapa, INIOCKOCTh, Kacawomasics chepsl, UINHIPA, KOHYCa; YMEHUE CTPOUTH
CeYeHHe MHOIOIrPaHHUKA, U300pa)kaTb MHOIOIPAaHHUKH, (PUIYpbI M IOBEPXHOCTH BPAIEHUS, UX CEUCHMUS,
B TOM YHCJI€ C IOMOIIBIO 3JEKTPOHHBIX CPEJCTB; YMEHUE MPUMEHITh CBOWCTBA T€OMETPHUECKUX (UTYP,
CaMOCTOSITENILHO (POPMYJIMPOBATh ONPEEICHUS U3y4aeMbIX (UIYp, BBIIBUIATh TUIIOTE3bl O CBOMCTBAX U
NpPU3HAKAX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH WIIM ONPOBEPraTh HX; YyMEHHE MPOBOIUTH
KkiIaccuukanuoo (Uryp Mo pa3IuyHbIM IPU3HAKAM, BBINOJHATE HEOOXOAUMBIE JONOJIHUTEIbHBIE
IIOCTPOCHHS;

[1Py15 ymeHnue cBOOOJHO OonepupoBaTh NOHATUAMMU: IUIOMAAb GUTYphl, 00BEM (UTYpBI, BEINYHHA
yIjla, pacCTOSHUE OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE MEXKIAY IPSIMBIMH, DPACCTOSHHE MEXIY
IUIOCKOCTSIMH, IUIOIIAAb cepsl, IUIO0IAb MOBEPXHOCTU MUPAMUIbI, IPU3MBI, KOHYCA, [IMIUHIPA, 00beM
KyOa, NpSAMOYTOJIbHOTO Mapajljiesienuieaa, NUpaMu/bl, MPU3MbI, LHWIMHIpa, KOHYca, LIapa; yMEHue
HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX (PUTYD;

[IPyl6 ymeHue CBOOOAHO OMEPUPOBATH TOHATHAMHU: JBW)KCHHE, TapaJUIeIbHBIN MEpeHoc,
CUMMETpHUS Ha IUIOCKOCTH U B MPOCTPAHCTBE, IOBOPOT, Mpeodpa3zoBaHue NoJ00us, 0100HbIe (DUTYPHI;
YMEHHE PaclO3HaBaTh PaBHbIE U MOJO0OHBIE (PUTYpBI, B TOM UYUCIE B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE;
YMEHHUE HCMOJIb30BaTh I'€OMETPUYECKUE OTHOILEHUS, HaXOAUTh I'€OMETPUUYECKHE BEJIMYMHBI (JUIMHA,
yToJ1, TUI0IIa/lb, 00BEM) MPHU PELICHUHN 3a]1a4 U3 IPYTUX yueOHBIX MPEAMETOB U U3 PEeaIbHON KU3HU;

[IPyl8. ymeHHe MOIENMpOBaTh pEAIbHbIE CUTyallUd Ha S3bIKE MAaTEMaTUKH; COCTaBIATh
BBIPQ)KCHMSI, YPABHEHUS, HEPABEHCTBA M MX CHCTEMBI 10 YCIOBHUIO 3aJ1a4d, MCCIEA0BATh IIOCTPOCHHBIE
MOJIEJI C HCIOJb30BaHMEM ammapaTa anreOpbl, MHTEPIPETUPOBAaTh MOIYUYEHHBIH pe3yabTaT; CTPOUTH
MaTE€MaTHYECKUE MOJEIIN C TOMOIIBIO TEOMETPUYECKUX ITOHATHNA U BEJIMYMH, PEIIATh CBA3aHHbIE C HUMU
MIPAaKTUYECKUE 3aJa4d; COCTABIIATH BEPOATHOCTHYIO MOJEIb W HMHTEPIPETUPOBATH IOJYUYECHHBIN
pe3yibTaT; pelarbh NPUKIAAHBIE 3aJadyd  CPEICTBAMM MAaTEMaTHYECKOTO aHalIn3a, B TOM YHCIE
COLIMAJIbHO-9)KOHOMHUYECKOTO U (PU3HUECKOTO XapaKTepa;

[1Py19 ymenue BbIOMpaTh MOAXOASIIMN METOA AJIS PEUICHHs 3a/adyd; MOHMMAaHHE 3HAYMMOCTHU
MaTeMaTHKU B U3yYEHHM HPUPOAHBIX M OOIIECTBEHHBIX MPOLIECCOB U SBJICHHM; YyMEHHE PaclO3HABATh
MIPOSIBJICHUE 3aKOHOB MAaTeMaTUKH B MCKYCCTBE, YMEHHE IPUBOAUTH IPUMEPHl MaTEMaTUYECKHUX
OTKPBITUNA POCCUMCKON U MUPOBON MaTEMaTUYECKON HAYKHU.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiOuparh crnocoObl perieHust 3amad Npo(ecCHOHANbHOM IesITeNbHOCTH HPUMEHHUTENIBHO K
Pa3IMYHBIM KOHTCKCTaM;

OK 02 Hcnonb3oBaTh COBPEMEHHBIE CpEICTBa IOWCKA, aHajdM3a M HMHTEPIpeTalud HH(pOpMaruu H
I/IH(bOpMaIII/IOHHBIe TEXHOJOI'NHU JJIA BBIIIOJTHCHUS 3a/1a4 HpO(l)eCCHOHaHBHOfI OCATCIIBHOCTH,

OK 06. ITposBIATh TpakJaHCKO-NATPHOTHUECKYIO MO3UIIHMIO, JeMOHCTPHUPOBATH OCO3HAHHOE MOBEJICHHE
Ha OCHOBC TpaJUIHWOHHBIX pOCCHﬁCKHX JAYXOBHO-HPaBCTBCHHBIX HeHHOCTeﬁ, B TOM 4YHCJIC C YUYCTOM
TrapMOHHU3AIMM  MEKHAIIMOHAJIBHBIX M MEXPEJTUTHO3HBIX OTHOLICHWH, NPUMEHSITh CTaHAAPTHI
AHTUKOPPYILMOHHOI'O MOBEICHUS,

OK 07 CopneiicTBOBaTh COXpPaHEHUIO OKPY)KAIOIIEH Cpefibl, pecypcocOepeKeHn o, TPUMEHATh 3HaHUs 00
U3MCHEHHH KJIMMaTta, MPUHIMIB OEpeXIMBOrO IMPOM3BOACTBA, A(PQPEKTUBHO [eHCTBOBaTH B
YPE3BBIYANHBIX CUTYALUAX



OK 08 Hcmonp3oBaTh cpeacTBa (pU3MUECKOW KYJIbTYpPbl JJISi COXPAHEHUS M YKPEIUICHHS 370POBbs B
nporecce MpoPECCHOHATBHOW ACATENHPHOCTH U TOJJACPKaHUS HEOOXOAMMOTo YpOBHS (pu3nueckon
IIO/ITOTOBJIEHHOCTH

OK 09 Ilonp3oBarbcst MPOQECCHOHAIBHONW JOKYMEHTAIIMEH Ha TOCYAapCTBEHHOM W HWHOCTPAHHOM
A3bIKaXx.

IIK 2.2 Pa3pabaThiBaTh TEXHOJOTHYECKYIO JOKYMEHTALMIO AJIS MPOBEAEHUS PadOT MO TEXHUYECKOMY
00CITYKMBaHUIO TPOMBIIIICHHOTO (TEXHOJIOTHYECKOT0) 000pyI0BaHUSI.

MarepunanbHoe obecrnieyeHue:
WunuButyanbHble 3a1aHNs, CIIPABOYHBIC MAaTEPHAIbl, KOHCIICKTHI JICKIIHH.

3aganue:

1.0cHoBaHme TPSIMON MPHU3MBI - TPEYTrOJBHUK, CTOPOHBI KOTOPOTO paBHBI 4 M, OOKOBOE pedpo
npu3Mbl paBHo 8§ M. HaliuTe ruioniaab MoaHOW MOBEPXHOCTH TPU3MBI.

2.0OcHOBaHUE TPSMOI TIPU3MBI — MAPAJUICIIOTPAMM CO CTOPOHAMHU 4 CM ¥ 6 CM U YTJIOM MEXTY HUMHU 60°.
Beicora npusmbl 12 cMm. HaiiTu momHyro MoBepXHOCTH U 00bEM.

3. CrampHas 3arotoBka cistO uMeeT (opMy NpSAMOM TNPU3MBI, B OCHOBAHMM KOTOPOW JICKHUT
npsMOYToNIbHUK. BeicoTa cisida 0,35 M, mmmpuna 2,5 M u jina 4,8 M. Haligure macey cisba, eciu IioTHOCTh
cramu pasaa 7,85 r/em’.

4. HalimuTe miomaabr MOBEPXHOCTH paboyeil netanu, n300pakxeHHON Ha pUCYHKE (BCE IBYTpaHHBIE
YTJIBI IIPSIMBIE).
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6. TpebyeTcs yCTaHOBUTH pe3epByap UIsl BOJBI EMKOCThIO 15 M3 Ha miomanake pasmepom 4,5 M X
3,75 M, ciykamieit uist Hero qHoM. Haiinure BbIcOTy pe3epByapa.

IMopsaaok BbINOTHEHHSI PA0OTHI:

1) BbINOTHHUTE YePTEK

2) 3amucarh KpaTKO yCIIOBHE 33/1a41
3) OdopmuTs pelieHne 3aaadu

Xox pa0doThI:

IInomanb0 MOTHONM NMOBEPXHOCTH IIPU3MBI HA3bIBAacTCS CyMMa IUIOHIAlENd BCEX €€ IpaHeH, a
IJIOINA/IbI0 00KOBOI MOBEPXHOCTH IPU3MbI — CyMMa IIJIOLIA/Iel ee OOKOBBIX I'paHei.

Sl’l().r'l = ZSOCH + S

IInomanbs 00KOBOM MOBEPXHOCTH MPSMOM NPU3MBI paBHA MPOU3BEICHHUIO IIEPUMETPAa OCHOBAHUS
Ha BBICOTY IIPU3MBI.

60k



Sﬁox = P ' h

O0béM npsiMoii NPU3MBI paBeH MPOU3BEICHUIO IO OCHOBAHMS HA BBICOTY.

V = SOCH ' h

3agaya 1: OcHoBanue npsiMOW Mpu3MbI - poMO ¢ BbicoToM 2 M. [Inomans OGOKOBOM HMOBEPXHOCTH
Mpu3MbI paBHa 96 1MP, & IIOLLA/b [TOJHOM MOBEPXHOCTH paBHa 128 nm%. Haiizure BBICOTY IIPU3MBI.

Pemrenue

O0603HauMM CTOPOHY OCHOBaHHMS d, a 00KOBOE peOpo bPasHuIly Mex/Ty TUIOMIAIbI0 OTHON TTOBEPXHOCTH
TPU3MBI 1 TUIOIMIAIbE0 OOKOBOH MOBEPXHOCTH MPU3MBI — 3TO YIBOCHHAS

IJIo1azib OCHOBAaHMS IIPHU3MBbI.
o ﬂ

Seu™2a=2a=128-96=32 = g=16

Seon = 4ah =96 = h=£=1,5 (am)
Orser: 1,5 nm. L
3apaua 2: OcHoBaHHE MPSMOM MPU3MBI - MPSIMOYTOJIBHBIN TPEYTOJIBHUK, KATETHl KOTOPOTO PaBHBI
5 mu 12 M, 60koBOE pedpo npusMbl paBHo 10 M. Haiigure muioria s moaIHONH MOBEPXHOCTH IMPU3MBI.

Pemrenne

AC =5 +12° =13

Srm.m = ‘.?.ch + SA-:. ¥ + Sﬂﬂ.c,-:' + S.ulc.c

S =2%0,5*5%12+5%10+12*10+13*10=60+300=360 M2

OrtgeT: 360 M.

3agaua 3. HaiiguTe muomaasr MOBEpXHOCTH paboyeii qeTanu, n300pakeHHO Ha pUCYHKE (Bce
JBYTpaHHbIE YTIIbI IPSIMBIE).




Pemenmne: [1nomaas moBEepXHOCTH 3aJaHHOM JE€TaIU -3TO IUIONIAlb MHOTOIpAaHHUKA, paBHA
PA3HOCTH ILJIOMIAIU TTOBEPXHOCTH MPSIMOYTOJILHOTO TIapayuieenumneaa ¢ peopamu 2, 4, 5 u 1Byx
iouaiel KBaJpaTroB cO CTOPOHOM 1:

2x4x54+2x2x54+2%2x4-2%x1x1=74
OTBerT: 74.

3amaua 4:
Haiinure 06beM paboueit getaim, n300pakeHHOM Ha PUCYHKE (BCE ABYTPaHHBIC YIIIBI TIPSIMBIE).
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Pemenne: O0beM JaHHOM JeTaly paBeH 00bEMy MHOTOTPAHHUKA M PAaBEH Pa3HOCTH 0OBEMOB

napajuienaenumneos ¢ peopamu 3,4,4m 1,1, 1
V=V1-V2=3%4x4—-1x1x1=47

Otser: 47

3agauya 5:

Tpebyercst ycTaHOBUTH pe3epByap it BOJbI eMKocThio 10 M3 Ha mimomazake pasmepom 2,5 m x 1,75
M, ciyKauien uist Hero fHoM. Halinure BeICOTY pe3epByapa.

Pewmenne: IInomans nuaS = 2,5 1,75 = 4,375kB.M. Tak kak V = S * h, TO

h=Y=22 979\
S 4,375

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJJaHNe

Kpurtepun onenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJIEHUEM
HEOOXOMMOM TOCIEeI0BaTEILHOCTH JIEUCTBHI; B OTBETE MPABWIBHO W aKKypaTHO BBHITIOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOIMYILIEHbI
2-3 HenmoueTa.

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBIMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NpPaBUIIbHBIE pPE3yJbTaThl U BBIBOJBI; B XOJI€
MPOBEIEHUS pabOThI ObUTH AOMYILEHBI OIIHUOKH.

OueHka "Hey10BJ1€TBOPUTEIbHO'" CTaBUTCS, €CJIH padOTa BBHIOIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHCHHOW YacCTH paOOThI HE TTO3BOJISIECT CAENIATh MPABHIBHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHUKHU M KPyIJible Teja
IIpakTuyeckoe 3ansitue Ne 47
«Peienue 3a1a4 HA MUPAMUILY»
eab padoTsi: HayuuThes pemiarh 3a1auu ¢ MUPAMUI0N

IIpakTuyeckasi padora ¢gopmupyer:



[1P610 ymenmwe omepupoBaTh MOHATUSMH: MHOTOIPDAaHHHMK, CEYEHHE MHOTOTpaHHUKA, KYO,
napajiesienunei, pusMa, nupamMmuaa, Gurypa u MoBEepXHOCTh BpALlEHUs, LMIMHIP, KOHYC, 1ap, cdepa,
ceuyeHHss (UTYphl BpAILEHHSA, IJIOCKOCTh, Kacaromascs cQepbl, LUINHAPA, KOHYCa, IUIOIAIb
MOBEPXHOCTU MHUPaMMJIbl, IPU3MBbI, KOHYCa, LMINHAPA, IUIOIaAb chepbl, 00beM KyOa, IpSIMOYTrOJIbHOTO
napajuleJienune1a, NupaMuabl, IpU3Mbl, LIUIUHIPA, KOHYCA, 1apa; yMEHUE N300pakaTb MHOIOTPAaHHUKH
Y NIOBEPXHOCTHU BPAILECHUS, UX CEYECHMSI OT PYKH, C TOMOLIBIO YEPTEKHBIX HMHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB; yMEHHE paclO3HaBaTb CHUMMETPUIO B IIPOCTPAHCTBE; YMEHHUE pACIIO3HABATh IIPABUIIBHBIE
MHOTOTPaHHUKU;

[TPG12 ymeHUEe BBIYUCISITh T€OMETPUYCCKHE BETUYHMHBI (JUTMHA, YToJl, IUIOMAaah, 00bEeM, TUIOIIAIh
IIOBEPXHOCTH), UCIOJIb3Yys U3y4EHHbIE (POPMYJIBI U METOBI;

[1P614 ymeHue BBIOMpaTh MOIXOMSIINN HM3YU4EHHBIH METOJX JJS PEIICHUs 3a/aud, Pacro3HaBaTh
MaTeMaTHueckue (akTbl M MaTeMaTHYeCKHE MOJENM B HPUPOAHBIX M OOLIECTBEHHBIX SIBICHUAX, B
HUCKYCCTBE;, yMEHHE IIPUBOAUTH IIPUMEPBl MATEMATHUYECKUX OTKPBITUNA POCCUHUCKOM M MHUPOBOU
MaTEeMaTHYECKON HAYKU;

[1Pyl4 ymeHnue cBOOOJHO ONEpUpOBaTh MOHATUSMU: TOUKA, MpsAMasi, IVIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIy4, IJIOCKUI YroJl, ABYIPaHHBIM Yroj, TPEXTPaHHbIN yroJl, NepeceKaroluecs, apauieibHble U
CKpPELIMBAIOIIKECS MPsMBIE, MAPAJLUICIBHOCTh U IMEPHEHIUKYISIPHOCTh NPSIMBIX M INIOCKOCTEH, YIOJ
MEXIYy HpSIMBIMU, YTOJ MEXKAYy MNPAMOHM UM IIOCKOCTBIO, YIOJI MEXIYy IUIOCKOCTSIMM; YMEHHE
UCIOJIb30BaTh IIPHU PEIICHUU 3a/ad U3ydyeHHbIe (DaKThl U TEOpPEMbl IUIAHUMETPUM; YMEHHUE OLIEHHUBATh
pa3Mepbl 0ObEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEepUpOBaTh MOHATHSIMU: MHOTOTPAHHUK, CEYEHUE
MHOTOTpaHHHKA, PAaBWIBHBI MHOTOTPAaHHHK, MPU3Ma, MUpaMuaa, GUrypa U MOBEPXHOCTh BpPAIICHUS,
LWINHAP, KOHYC, 1ap, cdepa, pa3BepTka MOBEPXHOCTH, CEUEHHs KOHYCa U LIMIMH]PA, apajljebHble OCH
WIM OCHOBAHMIO, CEUEHHUE I1apa, IIOCKOCTb, Kacaromasics ceppl, LUIUHAPA, KOHYCa; YMEHHE CTPOUTH
CeyeHHe MHOTOIPaHHUKA, U300pa)kaTh MHOIOI'PAaHHUKH, (PUIYpHI M IOBEPXHOCTH BPALLEHUS, UX CEUECHUS,
B TOM YHCJI€ C IOMOIIBIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE MPUMEHSITh CBOWCTBA T€OMETPHUECKUX (QUTYD,
CaMOCTOSITENILHO (POPMYJIMPOBATh ONPEIEICHUS U3ydaeMbIX (UTYp, BBIIBUTATh TUIOTE3bl O CBOMCTBAX U
MpU3HAKaXx TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH MWJIM OIpPOBEprarb HUX; YMEHHE IPOBOIUTH
KiIaccuukanuoo (Uryp MO pa3IUYHbIM IPH3HAKaM, BBIMOJHATE HEOOXOAWMBIE JOMOJHUTEIbHBIE
ITOCTPOECHHS;

[1Py15 ymeHnue cBOOOJHO onepupoBaTh NOHATHAMMU: IUIOMAAb GUTYpsl, 00bEM (UTYpHI, BETUYNHA
yIjla, paccTOsSsHUE OT TOYKH JO0 IUIOCKOCTH, PACCTOSIHUE MEXKAY IMPSMBIMU, PAaCCTOSHUE MEXKIY
IUIOCKOCTSIMH, IUIOIIAAb cepsl, IUIO0MIAlb MOBEPXHOCTU MUPAMUJIBI, IPU3MBI, KOHYCA, IUIMHIPA, 00BEM
KyOa, HpSAMOYTOJIbHOTO Mapajijiesienuneaa, MUpaMubl, MPU3MbI, LHWIMHIpa, KOHYca, LIapa; yMEHue
HaXO0/IUTh OTHOIIEHHE 00bEMOB MOJIOOHBIX (PUTYD;

[IPyl6 ymeHue cBOOOJHO ONEpPUPOBATH MOHATHUSAMHU: JIBUKEHHE, NapalieIbHbIH IepeHoc,
CUMMETpHUS Ha TUIOCKOCTH U B MPOCTPAHCTBE, IOBOPOT, MpeoOpa3oBaHue MoAooUs, NoJo0HbIe (HUTYPHI;
YMEHHE Paclo3HaBaTh PaBHbIE U MOJOOHBIE (PUTYPHI, B TOM UYHUCIIE B MPUPOJIE, UCKYCCTBE, apPXUTEKTYPE;
YMEHHE HCMOJIb30BaTh I'€OMETPUYECKUE OTHOILEHUS, HaXOAUTh TI'€OMETpPUUYECKHE BEJIWYMHBI (JUIMHA,
yToJI, TUIOMIa/lb, 00BEM) MPH PELICHUHU 3a]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB U U3 peaIbHON KU3HU;

[IPyl8. ymeHune MoOIEnMpOBaTh pEalbHbIE CUTyallud Ha S3bIKE MaTEMaTUKH; COCTaBIATh
BBIPQ)KCHMS, YPABHEHUS, HEPABEHCTBA M MX CHCTEMBI 110 YCIOBHUIO 3a/1a4M, MCCIEA0BATh IOCTPOCHHBIE
MOJIEJI C HCIOJb30BaHMEM ammapara aiareOpbl, MHTEPIPETUPOBATh MOJIYUYEHHBIH pe3yJbTar; CTPOUTH
MaTeMaTHYeCKUE MOJEIIN C TOMOIIBIO TEOMETPUYECKUX MMOHATUN W BEJIUYMH, PEIIAaTh CBA3aHHBIE C HUMH
MIPAaKTUYECKUE 3aJa4d; COCTABIIATh BEPOATHOCTHYIO MOJEIb W HMHTEPIPETUPOBATH IOJYUYECHHBIN
pe3ynbTaT; pelmarbk NPUKIAAHBIE 3aJadd  CPEICTBAMM MATEMAaTHYECKOTO aHaln3a, B TOM 4YHCIIE
COILIMAJIEHO-9)KOHOMHYECKOTO U (PM3HUECKOTO XapaKTepa;

[IPy19 ymenue BbIOMpaTh MOAXOMSIIMA METOJ IS PEUISHUs 3aadyd; MOHMMAaHHE 3HAYMMOCTH
MaTeMaTHUKU B U3YYEHHM HPUPOAHBIX M OOIIECTBEHHBIX NPOLIECCOB M SIBJICHUH; YMEHUE paclo3HaBaTh
MPOSIBJIEHUE 3aKOHOB MAaTeMaTMKH B MCKYCCTBE, YMEHHE IPUBOAUTH IPUMEPHl MaTEMaTUYECKHUX
OTKPBITUHA POCCUMCKON U MUPOBOW MaTeMaTHUYECKOU HAYKH.

Brinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:



OK 01 BreiObupars cmocoObl pemeHus 3amad mpodecCHOHATBLHON JESITEIIBHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;

OK 02 Hcnonb3oBaTh COBpPEMEHHBIC CPEICTBA IOMCKA, aHAIM3a W HMHTEpIpeTanuu WHGOpMAIUU U
MH(OPMAIMOHHbBIE TEXHOJIOTHH IS BBIIOJIHEHUS 3a/1a4 TPO(PECCUOHATBLHOM 1A TeIbHOCTH,

OK 06. ITposBAsTh rpaskJaHCKO-MIATPUOTUYECKYIO MO3UIIMIO, TEMOHCTPUPOBATH OCO3HAHHOE MOBEICHUE
Ha OCHOBE TPAIUIMOHHBIX POCCUUCKHUX JTyXOBHO-HPABCTBEHHBIX IIEHHOCTEH, B TOM YHUCJIE C YYETOM
FapMOHM3AIUU  MEXHAIIMOHAJIbHBIX W  MEXPEJIUTHO3HBIX OTHOUICHWM, MPUMEHSATh CTaHIapThI
AHTUKOPPYIILIUOHHOTO TTOBEACHUS;

OK 07 CopelicTBOBaTh COXPAaHEHHIO OKPYKAIOIIEH Cpelbl, peCcypcocOepeKeHnI0, MPUMEHSATh 3HAHHUS 00
W3MECHCHUM KIMMaTa, TMPUHIUIB OCpeXIJIMBOTO MPOU3BOJACTBA, J(P(HEKTHBHO JCHCTBOBATH B
Ype3BhIYAIHBIX CUTYAIHIX

OK 08 Hcmons3oBaTh CpeAcTBa (PU3MUECKOM KyJIbTYPBHI Ui COXPAHEHUS U YKPEIJICHHUS 370POBbS B
npouecce MpodeccnoHaNbHON JEesATeNbHOCTH M MOJAJEPKaHUS HEOOXOIMMOro YpoBHS (pu3ndecKon
[IO/ITOTOBJIEHHOCTH

OK 09 Ilonb3oBarbcsi mpodhecCHOHANBHOM AOKYMEHTAlMe Ha TOCYyJapCTBEHHOM M WHOCTPaHHOM
SI3BIKAX.

[IK 2.2 Pa3pabaThiBaTh TEXHOJOTHYECKYIO JTOKYMEHTALMIO AJSl MPOBEACHUS PadOT MO TEXHUYECKOMY
00CITY>KMBaHUIO TIPOMBIIIUICHHOTO (TEXHOJIOTHIECKOT0) 000pyI0BaHUSI.

MaTepnaﬂbnoe odecmeyeHue:
I/IHI[I/IBI/II[yaJ'IBHBIC 3a/laHus, CIIPABOYHBIC MaTCpUaJibl, KOHCIICKTLI J'IeKI.[PIfI.

3aganue:

1.Haiinute 00beM IpaBUIIbHOM YETHIPEXYTOJIbHOM MUpPaMUJIbl, BEICOTa KOTOPOMl 4 cM, a TuaroHaib
OCHOBaHHS 8 CM.

2. HeoOxomuMo 1O depTeXy H3TOTOBHUTH JETalb, WMEIOIMYI0 (OpMY MpSIMOH NHpaMHIBL, B
OCHOBAHHU, KOTOPOM JIEKHUT paBHOOEIPEHHBIN TPEYTOJIbHUK C OCHOBAaHUEM 5 CM M OOKOBBIMU CTOPOHAMHU
6 cM. bokoBeie peOpa mupamuabl 12 cm. [Jns pacdera HEOOXOIWMOTO MaTepualia Ha H3TOTOBJICHUE
HalJUTe MOJIHYIO IOBEPXHOCTh IUPAMHUIBI.

3. HeoOxommMo 1O dYepTey H3TOTOBUTH JI€Tallb, HWMEIOIYI (OopMy MPaBHIBLHOU
YeThIPEXYroJbHONW MHpPaMHJIbl, CTOPOHA OCHOBaHMs KOTOpod paBHa 4,5 M, anodema 7,5 m. [{ng pacuera
He0o0X0IMMOro MarepHaa Ha U3TOTOBJIEHUE HAMIUTE MOJIHYIO0 HOBEPXHOCTh MUPAMU/IbIL.

IMopsiniok BbINoOJIHEHUS padOTHI:
1)BBINONHUTE UyepTex

2)3amnucarb KpaTKo YCIOBHE 3aa4H
3) Odpopmuts pernieHue.

Xon paborsr:
[Tnomaapb MOTHOM MOBEPXHOCTH MAPAMUIBL:  Spom = Sgox T Soc

vels H

3 OCH
O6beM nmupamuIbL:
IInomans 00KOBON MOBEPXHOCTH MNPAaBWIBLHOW NMHPaMUABI paBHA IOJOBHUHE IMPOU3BEICHUS
nepruMeTpa OCHOBaHMS Ha arogemy.
1
S P.?

Gox E ocH

IL1omans MOJIHON MOBEPXHOCTH NPABUJIBHOM NMUPAMU/bI:
1

S0 =95, + > P-I

NnoJiH



3agaya 1: HeoOxomuMo 1O UepreXxy M3rOTOBUTH J€Tallb, HMMEIOIIYI0 (OpMy TpaBHIBHON
YeThIPEXyroJbHONW MUPaMH/Ibl, CTOPOHA OCHOBAaHNUsI KOTOPOH paBHa 4 cM, a aniodema 00pa3yeT ¢ MIOCKOCTbIO
ocroBarmst yron B 60°. Haiiwime 10Iomats NOMHON NOBEPXHOCTH MUPAMUIBI [UIS PACYeTa HEoOXOIMMOro
MaTepHala Ha U3rOTOBJICHHUE

Pemenue:

1
Elf =LBC -2
2
LESH =90°—60° = 30° = SE = 2EH = 4
S :4.4-%AB+AB’ =2.4.4+47 =48 (cm?)

Orteer: 48 oM,
3agava 2: OcHoBaHHE MUpaMHIBI —poMO, TraroHam kotoporo paBHbl 30 cM 1 40 cM. BeicoThl OOKOBBIX
TPaHel, MPOBE/ICHHBIC U3 BEPIIMHBI TMPAMUJIBL, 00Pa3yOT C BRICOTON MTHUPAMUIIBI YIIIbI, PABHBIC 30°. Haiizre 0GbeM
TTPAMUTIBL.

Pernenne:
AC=40 = AH=HC =20

BD=30 = BH=HD =15
M=V20’+15: =25

HE:-;-BC=|2.5

SE = 2HE = 25
SH =\SE* “HE" »
= 25’_2_53.=25.-‘/:3.
4 2
11 V3 Vel
V_=a<.—.40.30.25.52 _ 3
v =35 40:30:25. =3000-==250043 (cr’)

Otrer: 250043 on’.

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJJaHNE

Kpurepum ounenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIIOJIEHUEM
HEO0OXOIMMOM TOCEeI0BaTEIbHOCTH JEHCTBHUI; B OTBET€ NPAaBUIBHO U aKKypaTHO BBIMOJIHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

Ouenka "'xopomo' cTaBUTCS, €CIM BHIIIOJHEHBI TPEOOBAHUA K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
2-3 HeyoueTa.

Ouenka "yI0BJI€TBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBIMIOJIHCHHOW YacTH TAaKOB, YTO IO3BOJIAET IMOJYYUTh NpPaBUIIbHBIE pPE3yJbTaThl U BBIBOJBI; B XOJI€
MPOBEJIEHUS pabOThI ObUIH JOMYIIEHBI OIIUOKH.

OueHka "Hey10BJI€TBOPUTEIBbHO' CTaBUTCS, €CIIH padOTa BBHIIOIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHCHHOW YacCTH paOOThI HE TTO3BOJISIET CACNIAaTh MPABWILHBIX BHIBOJIOB.



Tema 4.3 MHOrorpaHHMKHU M KPYIJible TeJia
IIpakTuyeckoe 3ansitue Ne 48
«Pemenne 3a1a4 Ha UMJIMHAP, KOHYC, IIAp U cepy»
Hean pabdoTbi: HayunThes pemarh 3aa4u ¢ MWJIMHIPOM, KOHYCOM, IApOM | cepoit

IIpakTuyeckas padora popmupyer:

[1P610 ymenuwe omepupoBaTh MOHATUSMH: MHOTOIPAaHHHK, CEUYCHHE MHOTOTPaHHUKA, KyO,
napajiesienune1, pusMa, nupaMuza, Gurypa u NoBepXHOCTb BpALEHUs, LWIMHIP, KOHYC, 1Iap, cdepa,
ceuyeHHss (UTYphl BpAILCHHSA, IJIOCKOCTh, Kacaromascs cQepbl, LUINHAPA, KOHYCa, IUIOIAIb
IIOBEPXHOCTU MHUPaMM/Ibl, IPU3MBbI, KOHYCa, HMWIMHAPA, IUI0maas chepsl, 00beM Kyba, IpsIMOYroIbHOIO
napaiesienune1a, MAPaMHIbl, TPU3MBI, IIITUHIPA, KOHYCA, apa; YMEHHE H300pakaTh MHOTOTPAaHHUKH
Y NIOBEPXHOCTHU BPAILEHUS, UX CEYEHMSI OT PYKH, C TOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB; YMEHHME paclo3HaBaTh CUMMETPHUIO B IPOCTPAHCTBE; YMEHHUE PACIIO3HABATh IPaBUIIbHBIC
MHOT'OTPaHHUKU;

[TPG12 yMeHUEe BBIYUCISITH T€OMETPUYCCKHE BEITUYHHBI (JTMHA, YToJl, IUIOMAadb, 00bEeM, TUIOIIATh
MIOBEPXHOCTH), UCIOJIb3Yys U3y4EHHbIE (POPMYJIBI U METO/BI;

[1P614 ymeHue BBHIOMpaTh MOIXOASIINN M3YYEHHBIH METOJ IJISi PElICHUsS 3a/a4H, PAaCIO3HABATH
MaTeMaTHueckue (akThl M MaTeMaTHYECKHUE MOJENM B MPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE; yMEHHE IIPUBOAUTH IIPUMEPBI MATEMATHYECKUX OTKPBITUN POCCUHCKOM M MHUPOBOU
MaTEMaTUYECKON HAYKU;

[1Pyl4 ymeHnue cBOOOJHO ONEpUpPOBaTh MOHATUSAMU: TOUKA, MpsAMasi, INIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIy4, IJIOCKUI YroJl, IBYIPAHHBIA YIoJI, TPEXTPAHHBIN YIroJl, epeCeKaroIunecs, napajulebHble U
CKpEILMBAOIIMECS TPsAMbIE, MapalIeIbHOCTh U MNEPHEHAUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroi
MEXIY MpSIMBIMU, YTOJ MEXKIy NPAMOM U IIOCKOCTBIO, YIOJ MEXIy IUIOCKOCTSIMHM; YMEHHE
UCIOJIb30BaTh MPH pEIICHUU 3a/ad U3ydyeHHbIe (DaKThl U TEOpPEMbl IUIAHUMETPHUH; YMEHHUE OLIEHHBATh
pa3Mepbl 0OBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEepUpOBaTh MOHATHSIMU: MHOTOTPAHHUK, CEYEHUE
MHOTOTpaHHMKA, NMPaBUIbHBIA MHOIOTPAHHUK, NpHU3Ma, MUpaMuaa, GUrypa U MoBEpXHOCTb BpAIICHMUS,
LWIMHAP, KOHYC, 1map, cdepa, pa3BepTka MOBEPXHOCTH, CEUEHHs KOHYCA U LIMIMHJPA, MapajUleIbHbIE OCH
WM OCHOBAHMIO, CEUEHHUE I1apa, MIOCKOCTb, Kacaromascs ceppl, LUINHAPA, KOHYCa; YMEHUE CTPOUTH
CeueHHe MHOTOIPaHHUKA, U300paaTh MHOTOIPAaHHUKH, (PUTYpHI M TIOBEPXHOCTH BpAIICHUs, UX CEUEHMUS,
B TOM YHCJIE C TOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE IPUMEHATh CBOWCTBA T€OMETPUUECKUX QUTYD,
CaMOCTOSITENILHO (POPMYJIMPOBATh ONPENIEIECHUS N3ydaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3bI O CBOMCTBAX U
MpU3HAKaX TIEOMETPUYECKUX (Uryp, OOOCHOBBIBaTb WJIM ONPOBEPraTh MX; YyMEHHE IPOBOJIUTH
KiIaccuukanuoo (Uryp MO pa3IUYHbIM IPH3HAKaM, BBIMOJHATE HEOOXOAWMBIE JOMOJHUTEIbHBIE
MIOCTPOCHUS;

[1Py15 ymeHnue cBOOOJHO OnepupoBaTh MOHATHAMMU: TUIOMAAb QUTYpBl, 00beM (PUTYpPBI, BEIUYHHA
yria, pacCTOSIHME OT TOYKH JO IIJIOCKOCTH, DPACCTOSIHHUE MEXKIY HPSAMBIMH, PACCTOSIHHUE MEXIY
TUIOCKOCTSIMH, TUIOIIAAb cepsl, IUIO0IMIAh MOBEPXHOCTU MUPAMUJIBI, IPU3MBI, KOHYCA, IWIMHIPA, 00BEM
Ky0a, MpSAMOYTOJIbHOTO Mapajljiesienumneaa, MTUpaMubl, MPU3MbI, LUIUHApPA, KOHYyca, IIapa; yMEHHE
HaXO/IUTh OTHOIIEHHE 00bEMOB MOJIOOHBIX (PUTYD;

[IPyl6 ymeHue cBOOOJHO ONEpPUPOBATH TMOHATUSMHU: JIBWXKEHHE, NapauiebHbIH TMepeHoc,
CUMMETpHUS Ha TUIOCKOCTH U B MPOCTPAHCTBE, IOBOPOT, peoOpa3oBaHue MoA00Us, NOJ00HbIE (HUTYPHI;
yYMEHHE paclo3HaBaTh paBHbIC U MOJ0OHBIE PUTYpHI, B TOM YKCJE B IPUPOJIE, UCKYCCTBE, apXUTEKTYPE;
YMEHHUE HCIOJIb30BaTh I'€OMETPUUECKUE OTHOILEHUS, HaXOAUTh TI'€OMETPUUYECKHE BEJIMYMHBI (JUIMHA,
yToJ1, TUIOMIa/lb, 00BEM) MPH PELICHUHU 3a]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB U U3 peaIbHON KU3HU;

[IPyl8. ymeHune MoOIEnMpOBaTh pEalbHbIE CUTyallud Ha S3bIKE MAaTEMaTUKH; COCTaBIATh
BBIPAKCHUS, YPABHEHUS, HEPABEHCTBA U MX CHCTEMBI 10 YCJIOBHIO 33J1a4M, MCCIEAO0BATh IOCTPOCHHBIC
MOJICJI C HCIOJB30BAaHUEM amrmapara ajareOpbl, MHTEPIPETUPOBATh MOJIYUYEHHBIH pe3ybTaT; CTPOUTH



MaTeMaTUYeCKUE MOJENIU C TOMOIIbIO TEOMETPUUYECKUX MOHATUN U BETUYHMH, PEIIaTh CBA3aHHbIE C HUMU
MPAKTUYECKHE 3aJaud; COCTaBJISATh BEPOSITHOCTHYIO MOJIeIb W HMHTEPIPETUPOBATH MOTYyYEHHBIN
pe3yibTaT; pelaTh NPUKIAAHBIE 3a/adyd  CPEJICTBAMH MATEMaTHYEeCKOTO aHajliu3a, B TOM YHCIIE
COLIMAJIbHO-9KOHOMUYECKOTO U (PU3HUECKOro XapakTepa;

[IPy19 ymeHue BbIOWpATh MOAXOASIIMN METOA AJIs PEUICHHS 3a/ladyd; MOHMMAaHHE 3HAYMMOCTHU
MaTEMaTHKU B W3YYEHHM MPUPOJIHBIX M OOILIECTBEHHBIX IMPOILIECCOB U SIBJICHHI; YMEHHE PAcllO3HABATh
MPOSIBJICHUE 3aKOHOB MaTeMaTMKU B MCKYCCTBE, YMEHHE MPUBOIAUTH IPUMEPhl MaTEMaTUYECKHX
OTKPBITUH POCCUUCKON U MUPOBOM MaTeMaTUYECKON HAYKH.

BoinosineHne padoThl cioco0CcTBYET (POPMUPOBAHMIO:

OK 01 BreiOuparh crmocoObl pemeHus 3amad mpodecCHOHAIbHON JESITEIIBHOCTH MPUMEHUTEIBHO K
Pa3IMYHbIM KOHTEKCTaM;

OK 02 Hcnonp3oBaTh COBpEMEHHBIE CpEACTBa IOWUCKA, aHAIW3a U HHTEpHpeTanuu HHPOpMalUU U
MH(POPMAIMOHHBIE TEXHOJIOTHH IS BBITIOIHEHUS 3a/1a4 TPO(PECCHOHATBLHOMN e TebHOCTH,

OK 06. ITposBAsATh rpakJaHCKO-MIATPUOTUYECKYIO MO3HIIMIO, TEMOHCTPUPOBATH OCO3HAHHOE MOBEICHUE
Ha OCHOBE TPAJAMLMOHHBIX POCCUHWCKHMX JYXOBHO-HPAaBCTBEHHBIX IIEHHOCTEM, B TOM 4YMCIIE C YYETOM
TapMOHM3AIUU  MEXHAIIMOHAJIbHBIX W  MEXKPEIUTHO3HBIX OTHOUICHWH, TMPUMEHSATh CTaHIapThI
AHTUKOPPYNLMOHHOIO IIOBEJICHUS;

OK 07 CopneiicTBOBaTh COXpaHEHHIO OKPYXKAIOLIECH Cpelibl, pecypcocOepeKeH 0, IPUMEHITh 3HAaHUS 00
W3MEHCHWH KJIMMaTra, MPHHOUIB OEpeXIMBOrO TMPOM3BOACTBA, J(PQPEKTHBHO JEHCTBOBAaTH B
Ype3BhIYAIHBIX CUTYAIHIX

OK 08 Ucnonb3oBarh cpeactBa (pU3MUECKON KyJIbTYphbl AJISl COXPAaHEHUS M YKPEIUIEHHs 3/10pOBbs B
npouecce MpodeccuoHaNbHON JEeATeNbHOCTH M MOANEPKaHUS HEOOXOAMMOIO YPOBHSA (U3HUYECKOU
[IO/IFOTOBJIEHHOCTH

OK 09 Ilonb3oBatrbcsi mpohecCHOHATBHONW JOKYMEHTAllMeW Ha TOCYJapCTBEHHOM M WHOCTPaHHOM
A3bIKaX.

I1IK 2.2 Pa3paGarbIBaTh TEXHOJIOTHYECKYIO JOKYMEHTAIMIO JUIsl MPOBEACHHUS paboT MO TEXHUYECKOMY
00CITy’KMBaHUIO IPOMBIIIIEHHOTO (TEXHOJIOTUYECKOT0) 000py10BaHUS.

MarepuajnbHoe o0ecnieyeHue:
WNHnuBunyanbHbIe 3a1aHKs, CIIPABOYHBIE MATEpUAIIbl, KOHCIIEKTHI JIEKIIHI.

3aganue:
1.06wem tmnmunapa 120 CM2, ero BricoTa 3,6 cM.
Haiitu paguyc uununapa.

2. Beicorta munmuHapa 12cMm, pagunyc ocHoBanus 10cM. LlunmuHap nepecedeH MIOCKOCThIO TaK, U4TO B
CEUEHUH Noyunics kBaapaT. Haliiute pacCcTossHUE OT 3TOrO CEYEHHUs O OCH.

3. HeoOxommmo 1o depTexy HM3rOTOBUTH KOHyC. sl pacdera HeoOXOQMMOTO MaTephaia Ha
W3TOTOBJICHHE HAWIUTE MOJHYI0 IMOBEPXHOCTh KOHYCA, €CIM 00pa3ylollas HakKJIOHEHa K IUIOCKOCTH
OCHOBAHHMS MO YIJIOM 30%u paBHa 12 cMm, a paguyc OCHOBaHHS 8 CM.

4. HaiiTu myomiaas 0ceBOro ce4eHus: KoHyca, eciu odpasyromias paBHa 15 cM, a paanyc OCHOBaHUS
4 cm.

5.PaccrosiHre OT LeHTpa mIapa 10 CeKyllel IMIOCKOCTH paBHO 8 M, a paJlyC Ce4eHHs IIOCKOCTBIO
paseH 6 m. Haiigure paamyc mapa u 00beM.

6. HeoOxomumo 1o dYepTexy H3roTOBUTH wiap, 0o0bEM Kotoporo 12511 M. s pacyera
Heo0X0IMMOro MaTepHaa HaiieTe miomaabs cepsl.

Ilopsinok BbINOJHEHHSI padOThHI:
1)BBITIOTHUTE YepTexX
2)3amnucarb KpaTKo YCJIOBHE 3aa4H



Xox padoThI:

3agmaya 1. OceBoe ceyeHue UWIMHApPA — KBajapar, Iwomanas koroporo Q. Haitaure miomanb
OCHOBaHMS UUJIMHAPA.

Pemenue:

Cropona kBajpaTta paBHa,/Q. OHa paBHa JuameTpy OCHOBaHMSA. I103TOMy IUIOIIA[b OCHOBAHHMS

[JQY) _m
2 4

paBHa .
— mQ

OTBeT: Soci .. = s

3apaya 2. Breicora mwimHapa 6c¢Mm, paauyc ocHoBaHus Scm. Haiiaurte muomaas cedeHwus,
MIPOBEJICHHOTO MApaJUICIIbHO OCH IIMJIMHJIPA Ha PACCTOSTHUH 4CM OT Hee.

Pemenne:

Scea=KMxKC,

OE=4cMm, KC=6cm.

Tpeyroasauk OKM — paBroOeapenssiii (OK = OM =R =5 cm),
tpeyroiabHuKk OEK — mpsiMoyrosibHbI.

N3 tpeyronsauka OEK, no reopeme [ugaropa:

£k - VOK? —OE? =/25-16 =/9 =3
KM = 2EK = 2x3 = 6,

Seen= 66 = 36 cM>.

OtBeT: S¢ey = 36 cM>,

3agaua 4: Heo0xoaumMo mo 4epTe:Ky M3rOTOBUTH KOHYC. PaccTosiHue OT LIEHTpa OCHOBAaHHUSA
KOHYCa JI0 CepeliMHbl oOpa3syroleil paBHO 4 cM, a yroj HakJlIoHa oOpa3yolleld KoHyca K IUIOCKOCTH
OCHOBAaHHS PaBEH 60°. JInst M3roTOBIIEHHS KOHYCA HAMAUTE TUIOIIA/Ib OCEBOTO CEYEHHUS KOHYCA.

S
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Oreer; 1643 o’

3agaua 5: [Tnomans chepst paBra 100 M°. Paccrosiaue oT meHTpa cdepsl 0 CeKyleil IOCKOCTH
paBHO 4 M. Haliute paanyc cedeHus..

Pemenue:

S =47k =100r = R =25 = R = §

AD =VBD' - AB* = 547 _3(\p)
Orser: 3 n,

(I)opMa NnpeacTaBJICHUs pe3yjabTaTa: BhIIIOJTHCHHOC 3aJlaHKE.

Kpurepun oneHku:

Ounenka "oTau4HO" cTaBUTCS, ecnu paboTa BBINOJIHEHA B IMOJTHOM OO0BEME C COOIIOJICHUEM
HE0OXOIMMOM TOCNEA0BAaTENbHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIUCH ¥ BBIYUCIICHUSI.

Ouenka "Xopouo' cTaBUTCS, €CIHM BHITIOTHEHBI TPEOOBAHUA K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
2-3 Heyouera.

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €clid pabOTa BHIMIOJHEHA HE MOJTHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET MOJYYUTh NPaBUIbHBIE pPE3ylbTaThl U BBIBOJBI, B XOJI€
IpoBeIeHUs pabOTH! ObUTH TOMYIEHbI OLIHOKH.

Ouenka "Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CIIH pabOTa BBHIMTOIHEHA HE MOJHOCTHIO UK 00BEM
BBITIOJIHCHHOW YacTH paOOThI HE TTO3BOJISIET CENATh MPABWILHBIX BBIBOJIOB.

Tema 4.3 MHOrorpaHHMKH U KpPyIJible Teja
IMpakTuyeckoe 3ansaTue Ne 49
«Pemenue 3a1a4 Ha BbIYKMCJIeHHE 00BEMOB U NMOBEPXHOCTEH KPYIJIbIX TeJ»
ean pabdoTbi: HayunThes pemars 3a1a4n Ha BRIYUCICHHE O0BEMOB U TTIOBEPXHOCTEN KPYTIIBIX TEJ

IIpakTuyeckas padora popmupyer:

I[IP610 ymeHue omepupoBaTh MOHITUSIMH: MHOTOTPAaHHHK, CEYEHHE MHOTOTPAaHHHKA, KYO,
napajuiefienunes, npusMa, nupamuaa, Gurypa u noBepXHOCTh BpallleHus, LIUIUHAP, KOHYC, map, cdepa,
cedueHuss (GUTYpBl BpallleHHUs, IJIOCKOCTh, Kacawmmascs cdepbl, NHIMHApPA, KOHyCa, IUIOMIAlb
MOBEPXHOCTU MUPAMUJIBL, TPU3MBI, KOHYCa, IWJIMHAPA, MIOIMaas chepbl, 00beM KyOa, MPsIMOYTOJIbHOIO
napajuieNienunea, MupamMuabl, TpU3Mbl, HWIHHIPA, KOHYCA, IIapa; YMEeHHe N300pakaTb MHOTOTPaHHUKU
1 MMOBECPXHOCTH BpallICHUA, UX CCUCHUA OT PYKH, C TIOMOIIBIO YEPTCIKHBIX HHCTPYMCHTOB U 3JICKTPOHHBIX
CPElICTB; YMEHUE paclo3HaBaThb CHMMETPHIO B TPOCTPAHCTBE; YMEHUE pACIIO3HABATh IPaBUIIbHbBIE
MHOTOTPaHHUKU;

[TPG12 ymeHHEe BBIYUCISITH T€OMETPUYECKHE BETUYHUHBI (JJIMHA, YToJl, IUIOMAadh, 00beM, TUIOIIATh
MOBEPXHOCTH), UCIIOJIb3Yys U3YUEHHbBIE (POPMYJIIBI U METOIBI;



[1P614 ymeHue BBIOMpaTh MOIXOASIINN HM3YUYEHHBIH METOJ JAJIS pEIleHUs 3a/auyd, pacro3HaBaTh
MaTeMaTHueckue (akTbl M MaTeMaTHYECKUE MOJENIU B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE;, yMCHHE IIPUBOAUTH IIPUMEPBI MATEMATHUYECKUX OTKPBITUH POCCUHCKOM M MHUPOBOU
MaTEMaTHYECKON HAYKU;

[1Py14 ymeHnue cBOOOJHO ONEpPHPOBATH MOHATHUSMH: TOYKA, MpPsSMasi, INIOCKOCTh, IMPOCTPAHCTBO,
OTPE30K, JIy4, IJIOCKUM YroJl, IBYIPAHHBIA YIOJI, TPEXTPAHHBIN YIroJl, IEpECEKaoIuecs, apajlleIbHbIe U
CKpELIUBAIOIIKECS IPsMBIE, APALUICIBbHOCTh U IEPIEHAUKYISIPHOCTh IPSAMBIX U IUIOCKOCTEH, YIoj
MEXAY MpSIMBIMU, YTOJ MEXKIAYy MNPAMOHM M IIOCKOCTBIO, YIOJI MEXKIYy IUIOCKOCTSMM; YMEHHE
WCTOJIBb30BaTh TMPU PEHICHUH 337134 U3y4YeHHBIC (DAKThl U TEOPEMBI TUIAHUMETPUH; YMEHHE OLIEHUBAThH
pa3Mepbl 0OBEKTOB B OKPYXKAIOLIEM MHUPE; YMEHHE ONEpUPOBaTh MOHATHSIMU: MHOTOTPAHHUK, CEYEHUE
MHOTOTpaHHHKA, NPAaBWIbHBII MHOTOTPAaHHHK, MPU3Ma, MUpaMuaa, GUrypa U MOBEPXHOCTh BpAIICHUS,
LWINHAP, KOHYC, 1ap, cdepa, pa3BepTKa MIOBEPXHOCTH, CEUEHHsI KOHYCa U LIMIMH]PA, apajlUleIbHbIe OCH
WIA OCHOBAHMIO, CEYEHHUE IIapa, MIOCKOCTh, Kacaromasics cepsl, IINHAPA, KOHYCa; YMEHUE CTPOUTH
CeYeHHe MHOIOIPaHHUKA, U300pa)kaTh MHOIOIPAaHHUKH, (PUIYpbI M IOBEPXHOCTH BpAILEHUS, UX CEUCHMUS,
B TOM YHCJI€ C TIOMOIIBIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE MPUMEHSITh CBOWCTBA T€OMETPHUECKUX (QUTYD,
CaMOCTOSITENILHO (POPMYJIMPOBATh ONPEIEICHUS N3ydaeMbIX (UTYp, BBIIBUTaTh TUIOTE3bl O CBOMCTBAX U
NPU3HAKAX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH WIIM ONPOBEPraTh HX; yMEHHE MPOBOIUTH
KiIaccuukanuoo (Uryp Mo pa3IuyHbIM IPU3HAKAM, BBINOJHATE HEOOXOAWMBIE JOMOJHUTEIbHbIE
IIOCTPOEHHS;

[1Py15 ymeHnue cBOOOJHO onepupoBaTh NOHATUAMMU: IUIOMAAb GUTYphl, 00BEM (UTYpHI, BEIUYUHA
yIjla, pacCTOSTHUE OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE MEXKAY IPSIMBIMH, DPACCTOSHHE MEXIY
IUIOCKOCTSIMH, IUIOIIAAb cepsl, IUIO0IAlb MOBEPXHOCTU MUPAMUIbI, IPU3MBbI, KOHYCA, LWIMHIpPA, 00beM
KyOa, NpAMOYTOJIbHOTO Mapajljiesienuieaa, NUpaMu/bl, MPU3MbI, LHWIMHJIpa, KOHYyca, LIapa; yMEHue
HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX (PUTYD;

[IPyl6 ymeHuwe CBOOOAHO OMNEPUPOBATH TOHATHAMHU: JBH)KCHHE, TapaJUIeIbHBIH MEepeHoc,
CUMMETpHUS Ha IUIOCKOCTH U B MPOCTPAHCTBE, IOBOPOT, Npeodpa3zoBaHue Moa00us, 10100HbIe (DUTYPHI;
YMEHHE PAclo3HaBaTh PaBHbIE U MOJOOHBIE (PUTYPHI, B TOM UYHUCIE B MPUPOJIE, UCKYCCTBE, apPXUTEKTYPE;
YMEHHUE HCIMOIb30BaTh I'€OMETPUYECKUE OTHOILEHUS, HaXOAUTh I'€OMETpPUUYECKHE BEJIMYMHBI (JUIMHA,
yToJ1, TUI0IIa/1b, 00BEM) MTPH PELICHUH 3a/1a4 U3 IPYTUX yUeOHBIX MPEAMETOB U U3 PEATbHON KU3HU;

[IPyl8. ymeHHe MOIENMpPOBaTh pEAlbHbIE CUTyallud Ha S3bIKE MAaTEMaTUKH; COCTaBIATh
BBIPQ)KCHMSI, YPABHEHUS, HEPABEHCTBA M MX CHCTEMBI 10 YCIOBHUIO 3aJ1a4¥, MCCIEA0BATh IIOCTPOCHHBIE
MOJIEJI C HCIOJb30BaHMEM armapaTa anreOpbl, MHTEPIPETUPOBATh MOJYUYECHHBIH pe3ynbTar; CTPOUTh
MaTE€MaTHYECKUE MOJEIIN C TOMOIIBIO TEOMETPUYECKUX ITOHATHNA U BEJIMYMH, PEIIATh CBA3aHHbIE C HUMU
MIPAaKTHUYECKUE 3aJa4d; COCTABIIATh BEPOATHOCTHYIO MOJEIb W HMHTEPIPETUPOBATH IIOJYUYECHHBIN
pe3yibTaT; pelarbh IPUKIAAHBIE 3aJadd CPEACTBAMM MAaTeMaTH4EeCKOTO aHaliu3a, B TOM 4YHCIE
COL[MAJIbHO-9KOHOMHUYECKOTO U (PM3HUECKOTO XapaKTepa;

[1Py19 ymenue BbIOMpaTh MOAXOASIIMN METOA AJIS PEUICHHs 3a/adyd; MOHMMAaHHWE 3HAYMMOCTHU
MaTeMaTHKU B U3yYEHHM NPUPOAHBIX M OOILECTBEHHBIX NPOLECCOB M SIBICHUH; YMEHHME pacro3HaBaTh
MPOSIBJIEHUE 3aKOHOB MAaTeMaTMKH B MCKYCCTBE, YMEHHE IPUBOAUTH IPUMEPHl MaTEMaTHYECKHUX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKU.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiOuparh crnocoObl perieHust 3aaad Npo(ecCHOHANbHOM JesTeIbHOCTH HPUMEHHTENbHO K
Pa3IMYHBIM KOHTCKCTaM;

OK 02 Hcnonb3oBaTh COBPEMEHHBIE CpEICTBa IOWCKA, aHajdM3a M HMHTEPIpeTalud HH(pOpMaruu H
I/IH(bOpMaIII/IOHHBIe TEXHOJOI'NHU JJIA BBIIIOJTHCHUS 3a/1a4 HpO(l)eCCHOHaHBHOfI OCATCIIbHOCTH,

OK 06. ITposBIATh TpakJaHCKO-NATPHOTHUECKYIO MO3UIIHMIO, JJEMOHCTPHPOBATH OCO3HAHHOE MOBE/ICHHUE
Ha OCHOBC TpaJUIHWOHHBIX pOCCHﬁCKHX JAYXOBHO-HPaBCTBCHHBIX HeHHOCTeﬁ, B TOM 4YHCJIC C YUYCTOM
rapMOHHU3AIMM  MEKHAIIMOHAJIBHBIX M MEXPEJTUTHO3HBIX OTHOLICHWH, NPUMEHSITh CTaHAAPTHI
AHTUKOPPYIIIHOHHOTO MOBEICHMS;

OK 07 CopneiicTBOBaTh COXPAHEHUIO OKPYKAIOLIEH Cpelbl, pecypcocOepeKeHn 0, MPUMEHATh 3HaHUs 00



M3MEHEHMM KJIHMMaTra, MPHHLOUIB OEpeXIMBOrO IMPOU3BOACTBA, J(PQPEKTHBHO JEHCTBOBATH B
Ype3BbIYAHBIX CUTYaLUAX

OK 08 Hcmonp3oBaTh cpeacTBa (PU3MUECKOW KYJIbTYpPbI Ui COXPAHEHUS W YKPEIJICHHsS 30pPOBbS B

npouecce MpodeccuoHaNbHON JEesATeNbHOCTH M MOJJEPKaHUS HEOOXOIUMOro YpoBHS (u3ndecKon
MOATOTOBJICHHOCTH

OK 09 Ilonp3oBarbcst MPOQECCHOHAIBHONW JOKYMEHTAIIMEH Ha TOCYJAapCTBEHHOM W HWHOCTPAaHHOM
SI3bIKAX.

[1IK 2.2 Pa3pabarbIBaTh TEXHOJIOTUYECKYIO JOKYMEHTAIMIO JUIS TPOBEIEHHS pabOT MO TEXHHYECKOMY
00CITYKMBaHUIO TPOMBIIIUICHHOTO (TEXHOJIOTHYECKOT0) 000pyI0BaHUSI.

MarepunanbHoe obecrnieyeHue:
WunuButyanbHble 3a1aHNS, CIIPABOYHBIC MaTEPHAIbl, KOHCIICKTHI JICKIIHH.

3aganue:
1. ITonmynuimHapUYeCKUi CBOJ NoBaja UMeeT 6 M JUIMHBI U 5,8 M B quamerpe. Onpenenure miomaib
IIOJIHOM ITOBEPXHOCTH ITO/IBAJIA.

2. Motok MeaHo# npoBosioku AimHOoM 150 M umeet maccy 604 r. Haiinute nuaMeTp nNpoBOJIOKH, €CIH
£ =8900 Kr/n
3. Kyua mebnsa nmeet ¢popmy KoHyca, o0pa3yroliasi KOTOporo paBHa 5 M, a pauyc OCHOBaHUS 4 M.

CKOJIBbKO perCcOoB JI0JKEH COBEPIIUTD 3-TOHHBIN IPY30BHK, UTOOHI epeBe3TH Kyuy 1melHs? [lnotHoCcTh
3
meoHs 2200 kr/m”.

4. Baemrnuii auaMeTp mosoro uyryHHoro mapa 20 cm, a BHyTpeHHuit — 16 cMm. [lnotHocTts uyryna 7300
kr/m°. Haiizire Maccy mapa (Bbrauciaure ¢ TouHoctsio 10 0,01 kr).

5. Tpu metannnueckux mapa ¢ paguycamu 10, 8 u 6 cM neperuiaBieHsl B oauH 1map. Haiinute panuyc
3TOro mapa (yrap He y4UThIBaeTCs).

ITopsinok BbINOJHEHHS PadOTHI:
1)BbInONHUTE YepTex
2)3anucaTh KpaTKO yCIOBHE 3aJjauu

Xox padoTsI:

3agaua 1: HeoOxonmMo mo 4epTesKy HM3rOTOBUTH KOHYC, IUIONIAJb OOKOBOI IOBEPXHOCTH
KOTOpOro paBHa 60 IM%, a pajyc OCHOBAHHS PABEH 6 M. JIJisi M3rOTOBIEHHS KOHYCA HEOOXOIMMO HANTH
PacCTOsTHME OT IEHTPa OCHOBAHUS 0 00pa3yromel KoHyca.
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®opma npeacTaBaeHus pe3yJabTaTa: BHIIOJHEHHOE 33aJaHHE.

Kpurtepun ounenku:

Ouenka "OTJIMYHO'" CTaBUTCSA, €ClIM paboTa BBHINOJHEHA B IMOJTHOM OOBEME C COOJIOJIEHHEM
HEOOXOMMOM TOCIEeI0BATETLHOCTH NIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIUYUCIICHUS.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTIIMYHO", HO JOMYILIEHbI
2-3 HenmoueTa.

Ouenka "yI0BJIeTBOPUTENbHO' CTaBUTCS, €CJIM paboTa BBINOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBIIIOJIHEHHOW YacTH TAaKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJ€
MPOBEACHUS PAOOTHI OBUIH JOMYIIEHBI OITHOKHU.

Ouenka ""Hey10BJIeTBOPUTEIbHO' CTaBUTCS, €CJIM pabOTa BBHIOJIHEHA HE MOJHOCTHIO WM 00BEM
BBITIOJIHEHHOW YacTH paOOThI HE TTO3BOJISIET CAENATh MPABHIBHBIX BHIBOJIOB.

Tema 4.3 MHOrOrpaHHMKHU ¥ KPYTJble Teja
IpakTnyeckoe 3ansaTue Ne 50

«Hcnosab30BaHNe KOMOMHAIMA MHOTOTPAHHMKOB M TeJI BPAILIEHUS B PAKTHKO-
OPHMEHTHPOBOYHBIX 3aaYaX»

He.]'lb paﬁoTbIZ Hay‘-II/ITBCSI pemaTh 3a/ia4r Ha KOM6I/IHaI_II/IIO rCOMCTPHUICCKUX TCII

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
I[IP610. yMeHue omepupoBaTh TMOHATUSMU: MHOTOTPAHHHK, CEUYEHHE MHOTOTpaHHUKA, KYO,

napajuiefienunes, npusMa, nupamuaa, Gurypa u moBepXHOCTh BpallleHus, IMIUHAP, KOHYC, IIap, cdepa,
ceueHuss (GUTYpHl BpallleHUs, IUJIOCKOCTh, Kacawmasicsa cdepbl, LOUINHApa, KOHYyca, IUIOMaIh
MOBEPXHOCTU MUPAMUJIBL, TPU3MBI, KOHYCa, WIMHAPA, MIOMaas chepbl, 00beM Kyda, MpsIMOYTOIbHOIO
napajuiefienunena, NupamMuabl, Ipyu3Mbl, HWIHHIPA, KOHYCA, Il1apa; yMEHHE H300paxaTb MHOTOTPAHHUKH
Y MTOBEPXHOCTH BPAILEHUS, UX CEYEHUS OT PYKH, C IOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX



CPEIICTB; YMEHHE paclo3HaBaTb CHMMETPUIO B IPOCTPAHCTBE; YMEHUE pACIIO3HABATh IPABUJIBHBIC
MHOT'OTpaHHUKU;

[TPG12. ymeHHE BBIUUCIATH T€OMETPUYECKHE BEIWYUHBI (UIMHA, YTOJ, IUIOIIA[h, O0BEM, ILIONIA/Ib
MOBEPXHOCTH), UCTIOJIB3Ys U3yUEHHBIE (POPMYIIBI U METO/BI;

[1P614. ymenue BbIOMpaTh NOAXOIAMIMN H3YYEHHBIH METOJ Uil PEIICHHS 33Ja4yH, paclo3HABaTh
MaTemMatuueckue (akThl U MaTeMaTHYEeCKHE MOJIENM B NPUPOIHBIX W OOIIECTBEHHBIX SIBICHUSX, B
HUCKYCCTBE; yMEHHUE IPUBOAUTH IIPUMEPbl MATEMATHYECKUX OTKPBITUHA POCCUHUCKOM U MHUPOBOMU
MaTeMaTHUYeCKOU HAYKH;

[1Py14. ymenue cBOOOAHO OMEPUPOBATH MOHATHSIMH: TOYKA, MpsAMas, IUJIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIyY, IUIOCKUI yroj, ABYTPAHHBIN yroj, TPEXTPAHHbBIN YToJ, NEPECEKAIOIINECS, MAPAIIIEIbHbBIC U
CKPEILMBAIOIINECS TPsMbIE, MapajUIeIbHOCTh M MNEPIEHIAUKYJISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroi
MEXAY MpSIMBIMU, YTOJ MEXKIy MNPAMOH U IIJIOCKOCTBIO, YIOJ MEXIy IUIOCKOCTSIMHM; YMEHHE
WCTOJIB30BaTh TPU PEHICHWH 33/a4 M3Y4YCHHBIC (DAKThl U TEOPEMBI IUIAHUMETPHU; YMEHHUE OIICHHBATH
pa3Mepbl 0OBEKTOB B OKPYIKAIOLIEM MHUPE; YMEHHE ONEPUPOBATH MOHSATHUSIMHU: MHOTOTPAaHHUK, CEYCHHE
MHOTOTpaHHMKA, NMPaBUIbHBIA MHOTOTPAaHHUK, NpU3Ma, MupaMuia, Gurypa u moBEpXHOCTh BpAIICHUS,
HWIMHIIP, KOHYC, Iap, cdepa, pa3BepTka MOBEPXHOCTH, CEUEHUSI KOHYCa U IMIMHIpA, TapauieIbHble OCH
WM OCHOBAHHIO, CEUEHHUE IIapa, TIOCKOCTb, Kacawlasics cepsl, HIUIUHAPA, KOHYCA; YMEHHE CTPOUTH
CeYeHHe MHOTOTPaHHUKA, H300pakaTh MHOTOTPAaHHHUKH, (PUTYpHI ¥ TIOBEPXHOCTH BPAIICHUS, NX CCUCHHUS,
B TOM YHCJI€ C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB; YMEHUE MIPUMEHSATH CBOMCTBA FEOMETPUIECKUX (UTYP,
CaMOCTOSITENTFHO (POPMYIIMPOBATH ONPEICICHUS U3YUaeMbIX (UTYpP, BBIIBUTATh TUIIOTE3BI O CBOMCTBAX M
NPU3HAKAX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH WIIM ONPOBEPraTh HX; YyMEHHE MPOBOIUTH
kinaccupukanuo ¢GUryp MO PpazIUYHBIM [PU3HAKaM, BBINOIHATH HEOOXOIUMBIE JIOTIOJHUTEIbHBIC
IIOCTPOEHHS;

[TPy15. ymeHnue cBOOOJHO OMEpUPOBATh MOHATUAMU: TUIOMAAb (PUTYpbI, 00beM (PUTYpBI, BETMUMHA YIa,
paccTosiHuE OT TOYKU [0 TUIOCKOCTH, PACCTOSIHUE MEXIY NPSIMBIMHU, PACCTOSTHUE MEXAY IUIOCKOCTIMM,
wiomaab chepsl, IUIOMAAL MOBEPXHOCTH NHpaMHJIbl, MPU3MBI, KOHyca, IMJIMHApa, 0o0BbeM Kyoa,
MPSIMOYTOJIBHOTO TMapauleNienunesaa, NupaMuabl, pu3Mbl, IWIKHAPA, KOHYyca, [1apa; yMEHUE HaXOAUTh
OTHOIIEHHE 00BEMOB MOAOOHBIX PUTYD;

[1Py16. ymeHue cBOOOIHO ONEpUPOBATH MOHATUSAMU: ABUKEHHE, MapalljiesIbHbIN EPEHOC, CHMMETPHSI Ha
IUIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, MpeoOpa3zoBaHUE MM0A00Ms, MOJO0OHbIE (UTYpBI; yYMEHHE
pacrio3HaBaTh paBHbIE M M10JI00OHBIE (PUTYPHI, B TOM YHUCIIE€ B IPUPOJE, HCKYCCTBE, apXUTEKTYpE; YMEHUE
UCMOJb30BAaTh TEOMETPUUYECKHE OTHOILEHHS, HAXOAWTh TE€OMETPUYECKHE BEIMYUHBI (JUIMHA, YTod,
IUI0IIab, 00BEM) IPH PEIIEHUH 3a]1a4 U3 APYrHX YUeOHBIX MPEIMETOB U U3 pealbHON )KU3HU;

IIPy18. yMeHne MoaenupoBaTh pealibHbIE CUTYallMd Ha S3bIKE MATEMAaTHKH; COCTABJIATH BBIPAKECHUS,
YpaBHEHHUsI, HEPABEHCTBA U MX CHCTEMbI 110 YCJIOBUIO 3aJauyd, MCCIEA0BaTh MOCTPOEHHBIE MOJENU C
UCIOJIb30BaHWEM  ammapaTa anreOpbl, MHTEPIPETUPOBATH  MOJYYEHHBIM  pe3yabTaT; CTPOUTH
MaTeMaTHYeCKHe MOJENHU C MOMOIIbI0 T€OMETPUUYECKUX MOHATUI U BEJTUYMH, PEIIaTh CBSI3aHHbIE C HUMU
MPaKTUYECKHE 3aJaud; COCTaBJISATh BEPOSTHOCTHYIO MOJEIb M HUHTEPIPETHPOBATh IMOJYUEHHBIH
pe3ysbTaT; pemarbh NPUKIAJHBIE 3aJaud CpPEACTBAMHM MaTEeMaTHYECKOIOo aHalu3a, B TOM YHUCIE
COLIMAJIEHO-9)KOHOMHYECKOTO U (PM3HUECKOTO XapaKTepa;

[1Py19. ymenue BbIOMpaTh MNOAXOIAIIMNA METOA JUIA pElIeHHWs 3a/Jauyd; [OHMMaHHE 3HAYUMOCTHU
MaTeMaTHKU B U3YYEHHM HPUPOAHBIX M OOIIECTBEHHBIX NPOLIECCOB M SIBICHUH; YMEHUE paclo3HaBaTh
MPOSIBICHUE 3aKOHOB MAaTE€MaTUKU B HCKYCCTBE, yMEHHE MPUBOAMTH MPUMEPbl MaTeMaTHYECKHX
OTKPBITUH POCCUUCKON U MUPOBOM MAaTeMaTUUYECKON HAYKU;

Brinosinenue padoTsl cnocod6cTBYeT GOPMUPOBAHNIO:



OK 01 BreiObupars cmocoObl pemeHus 3amad mpodecCHOHATBLHON JESITEIIBHOCTH MPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM
OK 02 Hcnonp3oBaTh COBPEMEHHBIE CpEICTBA TOWCKA, aHaJIM3a M HMHTEPIPETAluH HH()OpMAIUN H

I/IH(bOpMaI_[I/IOHHBIe TCXHOJOI'NHU JJIA BBIIIOJTHCHUA 3a1a4 HpO(beCCHOHaHBHOﬁ JCATCIIbHOCTH

OK 06. TIposiBisATh rpask1aHCKO-MIATPUOTHYECKYIO MO3UIINIO, I€MOHCTPUPOBATH OCO3HAHHOE MOBEJCHUE
Ha OCHOBE TPAJAUIMOHHBIX POCCUUCKHUX JYXOBHO-HPABCTBEHHBIX IICHHOCTEH, B TOM YHCIE C y4ETOM
rapMOHHU3AIMM  MEKHAIIMOHAIBHBIX M MEXPEIUTHO3HBIX  OTHOLICHWW, NPUMEHSATh CTaHAAPTHI
AHTUKOPPYIIIMOHHOTO TIOBEJICHUS;

OK 07 CopneiicTBOBaTh COXpaHEHUIO OKPY)KAIOLIECH Cpefbl, pecypcocOepeKeHNI0, TPUMEHSATh 3HAHUS 00
W3MEHEHUU KIMMaTa, TMPUHIUIB OEpexIIMBOro IMPOU3BOJACTBA, J(PGEKTUBHO JACHCTBOBATH B
Ype3BbIUANHBIX CUTYAIHIX

OK 08 Hcrnonb3oBarh cpenctBa (pu3WUecKOW KyJbTYPhI Ui COXPAHCHHS] W YKPEIUICHUS 3J0POBBS B
nporecce MpohecCHOHATBHONW JEATETbHOCTH M TOJAEPKaHUs HEOOXOJUMOTO YpPOBHS (U3NUECKOM
MOATOTOBJICHHOCTH

OK 09 Ilonb3oBarbcsi npo(hecCHOHATBHOW JOKYMEHTAllMEH Ha TOCYJapCTBEHHOM M HHOCTPAaHHOM
S3BIKAX.

[1IK 2.2 Pa3paGarbIBaTh TEXHOJOTUYECKYIO JOKYMEHTAIMIO ISl TIPOBEICHHUS pabOT MO TEXHHUYECKOMY
00CITy’KMBaHUIO IPOMBIIUIEHHOTO (TEXHOJIOTUYECKOT0) 000pyI0BaHUSI.

MaTtepuajbHOe o0ecneyeHue:
I/IH[[I/IBI/IZIyaHLHBIC 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI JIGKIII/II;'I.

3aganue:

1. JIns M3roToBIICHHSI JETAIH TI0 YePTEXKY, B KOTOPOM B LIWJIMHJIP HAKIOHHO BIKCAaH KBaJpaT Tak,
YTO BCC €TI0 BepIHI/IHBI JIC)KAaT Ha Opr)KHOCTfIX OCHOBaHUA HCO6XOI[I/IMO HaﬁTH CTOpOHy KBaI[paTa, cClinu
BBICOTA IIMJIMHJPA PaBHA 2CM, a paInyC OCHOBAHHMSI paBEH 7CM.

ITopsinok BbIMOJTHEHHS Pa0OTHI:
1)BbInONHUTE YepTex
2)3anucaTh KpaTKO yCIOBHE 3aJjauu

Xonx padoTsI:
3anava. [l M3rOTOBJIEHMS JETAJM IO YEpPTEXKY, B KOTOPOM B LMJIMHIP BIMCAHA IpPAaBHJIbHAS
HIECTUYTOJIbHAs IPU3Ma HEOOX0IMMO HalTH OTHOLIEHUs 00beMa MPU3MbI K 00beMY IIUITUH/IPA.

Pemienne:

Vnpu:e.u S x h _ S

OCH.

OCH.

Vuu.a. — 7ZR2 x h - 7Z'R2'

a5:R



_3R%3

OCH. 2
Vnpusm _ 3R2\/§ x T _ 3\/5
V... 2 R* 2n
Vnpum %
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OtBeT: YU
dopma npeacTaBieHusi pe3yJabTaTa: BBHIIIOJHCHHOE 3a/IaHHE.

Kpurepun oneHku:

Ounenka "oTau4HO" CTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIOJICHUEM
HEO0OXOIUMOM TOCIEN0BATEIbHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

Ouenka "Xopouo' cTaBUTCS, €CIM BHITIOJHEHBI TPEOOBAHUA K OLIEHKE "OTJIIMYHO", HO JOIMYIIEHbI
2-3 Hemouera.

Ouenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clid pabOTa BBIMOJIHEHA HE MOJTHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET MMOJYYUTh NPAaBUIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObUTH AOMYIEHBI OIIHUOKH.

OueHka "Hey10BJIeTBOPUTEIbHO' CTaBUTCS, €CJIM padOTa BBHIIIOJIIHEHA HE MOJIHOCTHIO UM 00BEM
BBITTOJITHCHHOM YacTH PabOThI HE MO3BOJISCT CACIATh MPABMIbHBIX BHIBOJIOB.

Tema 5.1. DyieMeHTHI KOMOMHATOPUKH
IIpakTnyeckoe 3ansitue Ne 51
«Penrenne KOMOMHATOPHBIX 3a/1a4. Pa3MelieHus, coueTanus 1 nepecTaHOBKHU

Heabp pa6orpi: HayunTbes oTiAMYATh COYETAaHUs OT pa3MEUICHUH, MPUMEHSATh (GOPMYIbl s
BBIYHMCIICHHS BCEX BHIOOPOK 0€3 MOBTOPEHUH.

Boinosnenue padorsl cnocodcTByeT GOPpMHUPOBAHMIO:

[TPG8 ymeHme omepupoBaTh MOHITUSIMH: CIYYalHBIA OMBIT U CIy4allHOE COOBITHE, BEPOSITHOCTH
CIIy4allHOTO COOBITUS; YMEHHE BBIYUCIISITH BEPOSTHOCTH C HCIOJIB30BAHHEM T'PAPUUYECKHX METOJIOB;
MPUMEHSITHh (DOPMYIIBI CIOKEHUS U YMHOKEHUS BEPOATHOCTEH, KOMOMHATOPHBIE (GaKThl U POPMYIBI pU
peleHnuu 3a7av; OIEHWBATh BEPOSTHOCTH pealbHBIX COOBITHH; 3HAKOMCTBO CO CIyYalHBIMU
BEJIMYMHAMHU; yMEHHE NPUBOIUTH MPHUMEPHI MPOSBICHUS 3aKOHA OONBIINX YHCET B MPUPOAHBIX H
0OIIIECTBEHHBIX ABJICHUSIX;

[IPy4 ymenue cBOOOAHO OMEpHUPOBATHh MOHATUSMHU: COUYETAHUE, IEPECTAHOBKA, YHCIO COYCTAHUM,
YHUCJIO TIePECTaHOBOK; OMHOM HBIOTOHA; yMEHHUE MPUMEHITh KOMOMHATOPHBIE (DaKThI U PACCYKICHUS IS
peLIeHus 3a/1a4.

[TPyl8. ymeHue MOIEIUpPOBATH pEATbHBIE CUTyallMd Ha S3bIKE MATEMATHUKH; COCTaBJISAThH
BBIPAKEHHUS, YPABHEHUSI, HEPABEHCTBA U UX CHCTEMBI [0 YCIOBHUIO 3aJa4M, UCCIIEI0BATh MOCTPOCHHBIE
MOJICJIU C HCIIOJIB30BAaHHWEM armapaTta ainreOpbl, HHTEPIPETHPOBATh TOJYUYCHHBIA pPe3yJbTaT; CTPOUTH
MaTeMaTUYeCKHe MOJIENIM C TTIOMOIIBIO TEOMETPUUYECKUX MMOHATUM U BETUYHUH, PEIIaTh CBA3aHHbIE C HUMU
MPAKTUYECKUE 3a/1a4d; COCTABJIATH BEPOATHOCTHYKO MOJEIb W HWHTEPIPETHUPOBATH MOJTYYECHHBIN
pe3yibTaT; pelaTh NPUKIAAHBIE 3a/ayd CpPEJICTBAMM MAaTEMaTHYEeCKOTrO aHaliu3a, B TOM YHCIIE
COLIMAJIbHO-?KOHOMUYECKOT0 U (PU3HUECKOro XapakTepa,

BoinosiHeHne padoThl cioco0CTBYET (POPMUPOBAHMIO:



OK 01 Bsibupats crioco0sl pereHus 3aaa4d npohecCHoOHATBHON ACSITEIBHOCTH PUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM
OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMaH/Ie
I[IK 2.2 Pa3pabarbiBaTh TEXHOJOTHYECKYIO JOKYMEHTAI[MIO IS MPOBEIACHUS padoT 1o
TEXHUYECKOMY 00CTY>KUBAHUIO MPOMBIIIIEHHOTO (TEXHOJIOTMYECKOT0) 000PY0BaHHUS.

MarepuajibHoe o0ecnieueHue:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPAaBOYHbIC MaTCpUaJibl, KOHCIICKThLI JIGKI_[I/II\/JI.

3aganmue:

1. Cranok ocHameH 10 muaukatopamu, CKOJIBKO BapUaHTOB OJHOBPEMEHHOI'O 3aropaHusi TPEX
WH/INKATOPOB.

2. W3 Opuragsr paboumnx 12 vemoBek, HEOOXOAMMO BBHIOpATh 3 YejIoOBeKa JJi pabOThl Ha CTAHKE.
CKOJIBKO CYIIECTBYET pa3IMYHbIX CIOCOOOB TaKOro BbIOOpa.

3. B mexe umeercs 8 cTaHKOB Ui pa3nuyHoil 0o0paboTku aeraneil. CKoIbKO crmocoO0B UMeEeTCs
JUIS pacCTaHOBKU pabo4MX Ha CTAaHKU B Pa3HOM IOpsiiKe?

IMopsiioK BBINOJTHEHHS PAOOTHI

1. Omnpenenure BUI BBIOOPKH 0€3 MOBTOPEHUS.

2. Beibepere COOTBETCTBYIOIIYIO (OPMYITY JUISI BBIYUCICHUS BOZMOYKHBIX KOMOMHAITHIA.
3. IIpousBeauTe BHIYMCICHHS, UCTIONB3Ys MOHATHE (haKTOpHaa.

Xox pabdoThI:

1.MlHauKaTOphl Ha MYJIBTE 3arOPAFOTCS TIOCIEIOBATEIIEHBIM HAOOPOM YETHIPEX pPa3HBIX JIAMITOYEK,
MpoHyMepoBaHHBIMU I pamu. TpebOyercs oOmpeAenuTh YHUCIO BO3MOXHBIX BapHUaHTOB 3aropaHusd
JIAMTIOYEK.

Pemenue.

Bo3moxubix mudp (Hymepamus jgammnoudek) Bcero aecsts(l1,2,3,4,5,6,7,8,9,0).Kaxnas nabpannas
KOMOMHAIMS OTJIMYAeTcsl OT APYrol komOWHanuu XoTs Obl ogHoM numdpoii(1,4,5,7 #2,4,5,7),mmu60
nopsakoM Habopa oauHakoBbix 1udp(1,4,5,7#4,5,7,1),n03ToOMy 111 moAcu€Ta 4YMciIa BO3MOKHBIX
KOMOMHAIIHMI UCTIONIb3yeM (OpMyIy Urcia pa3MenieH .

n!

Popwmyra pasMeIeHHil HMeCT BUIAT = —— . B Haiem ciydae n = 4,m = 10.
10! _10!_10-9-8:7-6:5:4-3-2+1_ _
(10-4)! 6! 654321 10-9-8-7 = 5040
2.CKOJIBKO CYIIECTBYET COCOOOB BbIOOpa TPEX pabOYMX U3 JAECATH ISl IPOBEACHHs paboT?
Pemenmue.
B JAHHOM C.]'Iyqae HpI/I BL160pe JJIA HAaC BAa>XEH TOJIBKO COCTaB IT1O TpI/I YCJIOBCKaA, HOprI[OK BI)I60pa

pOJIM HE WTPAET, MOITOMY B OTJIMYKE OT MEPBOTO MPHUMEPA YUCIO CIOCOOOB MOJACYUTAEM IO (hopmyre
COUYETAHUH.

®opmyna codyeTaHud nMeeT BUAOC) =

IIpousBoguM pacuér Ay, =

n!

———. B namewm ciygae n=10, m=3.
m!(n—-m)!

10! _10!_718910 49
31(10-3)! 3!7! 3-2:1-7! !

3.CKOJNBKO pa3IMyYHBIX YETHIPEX3HAYHBIX YHMCENT MOXHO cocTaBUTh M3 1u¢pl,2,3.4 9 mudpsr He
MOBTOPSIIOTCS)?

Pewienue.

[To ycroBHIO AaHO MHOXKECTBO U3 YETBHIPEX 3JIEMEHTOB, KOTOpble TpeOyeTcsi paclojoXUTh B
orpeIeIEHHOM HOpsiiKe. 3HAUUT, TpeOyeTcsl HAUTH KOJIMYECTBO ePECTaHOBOK UX YETHIPEX IIEMEHTOB.

®dopmya mepecTaHOBOK U3 T —3JIEMEHTOB UMEET BUI:P, = n! B Hamem ciyqae n =4.

[TpousBeném pacuér: P, =4!=4-3-2-1=24.

[IponzBoaum pacuér: C3, =

®opma npeacTaBJeHUs pe3yIbTaTa: BbIIIOJIHEHHOE 3a/1aHNE



Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €cid paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOIEHUEM
HEO0OXOIMMOM TIOCTIEIOBATEILHOCTH JCHCTBHI; B OTBETE MPABWIBHO M AKKYPaTHO BBIIIOJIHEHBI BCE
3aMKCy U BBIYUCIICHUS.

Onenka "'Xxopomo' cTaBUTCS, €CIM BBIIIOJHEHBI TPEOOBAHUS K OLEHKE "OTIIMYHO", HO JOIYILEHbI
2-3 "Henmoyera.

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHONW YacTH TakKOB, YTO IO3BOJISIET IMOJYYWUTh HPABUWIbHBIE PE3YNbTAaThl U BBIBOJABI; B XO7E
MIPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEJbHO' CTaBUTCS, €CJIM padOTa BBIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE MO3BOJISET CENATh MPABUIILHBIX BBHIBOJIOB.

Tema 5.2 DiieMeHTBHI TeOpHHU BEPOATHOCTEH 1 MATEMATHYECKOI CTATUCTUKH
IIpakTnyeckoe 3ansiTue Ne 52

«Knaccuueckoe onpeaesieHre BeposiTHOCTH, CBOiCTBA BEPOSATHOCTEI, TeopeMa 0 CyMMe
BeposiTHOCTEi. BeposiTHOCTH B 3a/1aUax TEXHOJIOTHYECKOT0 MPOQUIs»

Heﬂb paﬁoTbI: Hay4YUTbCA HAXOAUTb BCPOATHOCTU CO6BITPII>1, HCIIOJIB3YA  KJIACCHUYCCKOC
OIpCaACICHUC BEPOATHOCTU

IIpakTuyeckasi pabora ¢popmupyer:

[IP67 yMmeHue omepupoBaTh MOHATUSAMHU: cpelHee apudMeTHdecKoe, MeauaHa, HauOoIbliee U
HAaUMEHBIIIEe 3HAYCHHUS, pa3Max, AWCIICPCHs, CTAHIAPTHOE OTKJIOHEHHE YHCIOBOro Habopa; yMeHHe
U3BJIEKaTh, HHTEPIPETUPOBATh UH(OPMALIHIO, TIPEJCTABICHHYIO B Ta0IHIIAX, HA JUarpammax, rpadukax,
OTPaXKAIOIYI0 CBOMCTBA pPEANbHBIX IMPOIECCOB U SIBICHUM; MPEACTABIATH MHPOPMAIUIO C MOMOIIBIO
TaOJIUIl ¥ JHarpaMM; UCCIEI0BaTh CTATUCTUYECKUE JaHHBIC, B TOM YHCIIE C MPUMEHEHHEM TpaduuecKux
METOJIOB U 3JIEKTPOHHBIX CPEJICTB

[TPG8 ymeHue omepupoBaTh MOHSITUSIMH: CIYYalHBIA OMBIT U CIy4alHOE COOBITHE, BEPOSITHOCTh
CIIy4allHOTO COOBITUS; YMEHHE BBIYUCIISTH BEPOSTHOCTH C HMCIOJIB30BAaHUEM TI'pPaPUUECKUX METOIOB;
MPUMEHSITHh (DOPMYIIBI CIOKEHUS U YMHOXKEHUS BEPOSATHOCTEH, KOMOMHATOpHBIE (DAaKThI U GOPMYIBI IPU
pelieHuu 3a7a4;, OIEHHWBATh BEPOSTHOCTH pealbHBIX COOBITHH; 3HAKOMCTBO CO CIy4alHBIMU
BEJIMYMHAMHU; yMEHHE MPUBOIUTH IMPHUMEPHI MPOSABIEHHUS 3aKOHA OOJBIINX YHCENT B MPUPOAHBIX U
OOIIECTBEHHBIX SBIICHUSX;

[IPyl2 ymenue omnepupoBaTh MOHATHUSIMH: MPSAMOYIOJIbHAsI CUCTEMA KOOPAMHAT, KOOPJIUHATHI
TOYKH, BEKTOpP, KOOPJAMHATHI BEKTOPA, CKAIAPHOE MPOMU3BEACHUE, YIrOJl MEXAY BEKTOpAMH, CyMMa
BEKTOPOB, MPOMU3BEJCHNE BEKTOpa HA YMCIIO; HAXOAUTH C MOMOIILI0 M3yYEHHBIX (POPMYI KOOPIUHATHI
CepEeaUHBI OTPE3Ka, pACCTOSTHUE MEXAY JTBYMS TOUKAMH;

[IPy13 yMeHue HaXOAWThb BEPOATHOCTH COOBITHI C HCHONB30BaHHWEM TpadUUYECKHX METOJIOB;
MPUMEHATH ISl PeIIeHus 3a1ad (OPMYJIbI CIOKEHHUS U YMHOXEHHUS BEPOSTHOCTEH, GopMyIlly TOJIHON
BepoATHOCTH, (Qopmyny bepuymnn, xomOuHaTopHBIe (GakThl U (GOPMYIBI; OIEHUBATH BEPOSTHOCTH
peanbHBIX COOBITHI; yMEHHE ONEPHPOBaTh TOHATHSAMHU: CIIy4ailHas BeJIWYWHA, paclpeaeiieHne
BEPOATHOCTEN, MATEMATHUYECKOE OXKUJAHHUE, IJUCIEPCHUST U CTAaHJAPTHOE OTKJIOHEHUE CIIyYalHOU
BEJIMYUHBI, (PYHKIIUU pacmlpeereHus] U TUIOTHOCTH PaBHOMEPHOTO, TMOKAa3aTEIhbHOTO W HOPMAJIBHOTO
pacIpelleNIeHnil; YMEHUE HCIIOJIb30BaTh CBOMCTBA W3YUYEHHBIX DPACHpPENEICHUN Uil pPELICHUs 3a/1ady;
3HAKOMCTBO C TIOHSATHUSMH: 3aKOH OOJBIIMX YHUCEN, METOJbl BBIOOPOYHBIX HCCIEAOBAHUHN; yMEHUE
MIPUBOJIUTH TPUMEPHI IPOSBICHHS 3aKOHA OOJIBIINX YHCE B IPUPOTHBIX M OOIIECTBEHHBIX SBICHUSX;

[TPyl18 yMeHme MoJenupoBaTh pealbHbIE CUTyallUM Ha $3bIKE MAaTEeMaTUKH; COCTaBJISITh
BBIPAYKEHHUSI, YPABHEHUSI, HEPABEHCTBA U UX CHCTEMBI 10 YCIOBHUIO 3aJa4M, UCCIIEI0BATh MOCTPOCHHBIE
MOJIETI C HCIIOJIb30BAaHWEM ammapaTa ajreOpbl, HHTEPIPETUPOBATh MOJIYYEHHBINH pPE3yibTaT; CTPOUTH
MaTeMaTUYECKUE MOJIEIIH C MIOMOILBK T€OMETPUUECKUX MOHITUN U BEJIMYMH, PEIIATh CBA3aHHBIE C HUMHU



MIPAKTHUYECKUE 3aJa4d; COCTABIIATh BEPOATHOCTHYIO MOJEIb W HMHTEPIPETUPOBATH IIOJYYECHHBIN
pe3ysIbTaT; pemarb NPUKIAJHBIE 3aJa4d CPEACTBAMM MAaTE€MaTH4YECKOrO aHalau3a, B TOM 4YHCIE
COIMANIEHO-9KOHOMHUYECKOTO U (PH3MUECKOT0 XapaKTepa.

BoinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

OK 01 Bpeibuparp ciocoObl perieHus 3aj1ad npodecCHOHabHON AeATENbHOCTH MPUMEHHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM

OK 03 IInanupoBaTh U peain30BbIBATH COOCTBEHHOE NMPO(PECCUOHAIBHOE U JIMYHOCTHOE Pa3BUTHE,
NPEINPUHIMATENbCKYIO JICATEIIBHOCTh B NPOQecCHOHANBbHON cdepe, HCHONB30BATh 3HAHHUS 10
(buHAaHCOBON I'PaMOTHOCTH B Pa3IMYHbIX KU3HEHHBIX CUTYAIIUSIX

OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh U PaOOTATh B KOJUIGKTHBE U KOMAaH/IE

OK 07 CopuelicTBOBaTh COXpPAaHEHHIO OKPYXKAIOMIEH Cpebl, PECYpCOCOEPEKCHHUIO, MPUMEHSTH
3HaHUS 00 M3MEHEHUM KIMMAaTa, MPUHIUIBI OEpeXIUBOrO MPOU3BOACTBA, 3()(PEeKTUBHO ACHCTBOBATH B
Ype3BbIYAIHBIX CUTYAIIHIX

OK 09 ITonp3oBarbest MpoheCCHOHATBHONW JJOKYMEHTAIIMEH Ha rOCyJapCTBEHHOM W WHOCTPAHHOM
S3BIKAX.

I[IK 2.2 PaspabarbiBaTh TEXHOJOTHYECKYIO JTOKYMEHTAIMIO Ui TpOBEACHHS paboT 1o
TEXHUYECKOMY 00CTY>KUBAHUIO MMPOMBIIIIEHHOTO (TEXHOJIOTMYECKOT0) 000PYI0BaHHUS.

3aganme:

1. JIms mpoBepKM KadyecTBO M3TOTOBJIEHHBIX JeTanedl mx mponymepoBanu oT 1 mo 10. Haymauy
BbIOpaHa jetasb. KakoBa BEpOSTHOCTh TOTO, YTO 3TO OHA UMEET IPOCTOil HoMep?

2. Jlng mpoBepKH KauecTBa M3rOTOBJIEHHBIX Jertanedl mpuroroBwin 300 mr. Yemy paBHa
BEPOSATHOCTb TOT'0, YTO HAyraJ B3sTas JeTallb AJIs IPOBEPKU OyleT UMETh HOMep, KpaTHbIH 57?

3. IlonOpackiBaroTcCsl ABa UTPAIbHBIX KyOUKa, MOACUUTHIBAETCA CyMMa OUYKOB Ha BEPXHUX TPaHsIX.
Yro BeposiTHEE- NOAYUUTh B cymMMe 7min8?

Ilopsinok BbINOJIHEHHS PA0OTHI
1. Omnpenenure coObiTHE A, BEPOSITHOCTH KOTOPOTO HY>KHO BBIYUCIIUTS.
2. Ipocuwnraiite oOriee yncio(N) BO3MOKHBIX UCXOOB.
3. IlpocuuTaiite yucio ucxomaoB(M), OIATONPUATCTBYIONINX HACTYIJICHHIO COOBITHS A.
v .o m
4. Ucnonssyiite GopMyIy I/isi BBIMHCICHHS BEPOSITHOCTH OIPEACIEHHOTO COOBITHS. P(A) = —.

Xon paboTsi:

1. Ha cxnane 10 omMHAaKoOBBIX MO pa3Mepy U Becy JeTallel, U3 KOTOpBIX 6 OIMHKOBAaHHBIX U 4
oObIuHbIX. BriOupaercst oqHa nerans. KakoBa BEpOSTHOCTH TOTO, YTO U3BJICUEHHAS JI€TAlb OKAXKETCS
OLIMHKOBAHHOM?

Pemenne.

1. CoGriTue A-«/3BnedénHas eTainb OKa3agach OLIMHKOBAHHOI.

2. aucno n=10

3. uucino m=6

4Pm)=ﬂ=i=06

2. Bece neranu, otoOpaHHbIe 1)1 IPOBEPKU KauecTBa, MpoHyMepoBaHbl oT 1 10 30 u moMeleHs! B

samuK. M3Bnekaercs ogHa netans. KakoBa BEpOSTHOCTH TOTO, YTO YMCIIO HA B3SATOW JETalM OKaXeTcs
KpaTHbIM 57
Pemenue.
CoOwiTHe A-«Ha B35TO# 1eTaimy 9uciio KpaTHOE 5».
yucao N=30
grciao m=6(uucia 5,10,15,20,25,30)
Mm=%=%=uz
3. U3 OykB cnoBa Juggepenyuan Hayran BeiOMpaeTcsi ogHa OykBa. KakoBa BEpOSITHOCTH TOTO,
910 3Ta OyKBa OyneT: a) riacHoii, 0) cormacHoil, B) OykB CoObiTne A-«Ha B3sTON KapTodke 4ucio .

Mo E



KpaTHoOE 5».
Pemenue.
CobbiTue A-«Hayran BeiOpannas OykBa OyAeT TIacHOM».
yucsao N=12(-4ucio OyKB B CIOBE)
qrciI0 M=5(0yKBbHI :u,e,e,u,a )
P(4) == =2~ 0417
urciao M=7(0yKkBelI :0,p,,p,H,u,1 )
CoobbiTue B-«Hayran BeiOpanHast OykBa OyJIeT COTIaCHOM.
yucsao N=12(-4ncio OyKB B CIOBE)
P(B) = %:% ~ 0,583
Coobbitue C-«Hayran BeiOpanHas OykBa OyneT OyKBOM u.
0. yucao N=12(-uncio OyKB B CIOBE)
1. gyrcao M=0(Takoii OyKBbI HET B JaHHOM CIIOBE)

12. P(A)=%=£—O.

12
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®opma npeacTaBaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHNe

Kputepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €Clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJICHHEM
HEOOXOMMOW TIOCIIEAOBATEIFHOCTH ACWCTBUI; B OTBETE MPABHJIBHO M AaKKypaTHO BBIMOJHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Ounenka "'Xxopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUA K OLIEHKE "OTJIIMYHO", HO JOIMYILEHbI
2-3 Henmoyera.

Ounenka "yI0BJIETBOPHUTEIBHO' CTAaBUTCS, €ClM pabOTa BBITIOJHEHA HE IOJHOCTBIO, HO O0BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJNYYUTh NPAaBUIbHBIE PE3yAbTaThl U BBIBOJBI, B XOJI€
MpOBEACHUS PAa0OTHI OBUIH JOMYIIEHBI OITHOKH.

Ounenka ""Hey10BJIETBOPUTEJIBLHO'" CTaBUTCS, €CIIM paboTa BBHIIOJIHEHA HE MOJHOCTBHIO WIH 00BEM
BBITIOJTHEHHON YacTH pabOTHI HE MO3BOJISET CAENATh IPaBUIIbHBIX BHIBOJIOB.

Tema 5.2 DiieMeHTBI TeOPUH BEPOATHOCTEH M MATEMAaTHYECKOM CTATHCTHKH
IIpakTnyeckoe 3ansaTue Ne 53

«IIpeacraBiieHne JaHHBIX. 321a4YH MATEMATHYECKON CTATHCTHKH TEXHOJOTHYECKOI0
npoguias»
enb padoThI: HAYYNTHCS pelIaTh 3aa4d MATEMATUYECKON CTaTUCTUKU

IIpakTuyeckasi padora ¢popmupyer:

[IPG7 ymeHue omepupoBaTh MOHATUSAMHU: cpelHee apupMeTHdecKoe, MeIuaHa, HauOoJbliee U
HauMEHblIIee 3HAYCHMs, pa3Max, AHMCIEpCHs, CTaHJapTHOE OTKJIOHEHHE YHCIOBOro Habopa, yMeHHe
U3BJIEKaTh, HHTEPIPETUPOBATh UH(POPMaIIHIO, IPEJCTABIEHHYIO B Ta0IMIIaX, HA JUarpammax, rpadukax,
OTpaXKaloIyI0 CBOMCTBA pealbHBIX MPOIECCOB U SBJICHHM; MPEACTaBIATh MH(YOPMAIMIO C MOMOIIBIO
Ta0JIMIl ¥ AUarpaMM; UCCIIE0BaTh CTAaTUCTUYECKUE JaHHbIE, B TOM YHCJIE C IPUMEHEHHEM IpaduyecKux
METOZOB U DJIEKTPOHHBIX CPEJICTB

[1PG8 ymeHue omepupoBaTh MOHSITUSIMU: CIyYallHBIA OMBIT U CIydalHOE COOBITHE, BEPOSITHOCTh
CIly4ailHOro COOBITHS; YMEHHE BBIYHMCISATH BEPOSTHOCTH C HCHOJIb30BAHHUEM TIpaUUEcCKHX METOOB;
MPUMEHSTH (POPMYJIbI CIOKEHUS U YMHOXKEHUS BEPOSATHOCTEH, KOMOMHATOPHBIE (DAaKThl U GOPMYIIBI IPU
pelieHNH 3a/1a4; OLIEHHBATh BEPOSATHOCTU pEAJbHBIX COOBITHH; 3HAKOMCTBO CO CIIydailHBIMHU
BEIMYMHAMU; YMEHHME IPUBOIUTH INpPHUMEPHI IMPOSBICHUSA 3aKOHA OOJIBIIMX YHUCET B HPUPOAHBIX H
OOIIIECTBEHHBIX SIBICHUSX;



[IPyl2 ymeHue omnepupoBaTh IMOHATUSAMHU: IHPSAMOYTOJIbHAs CHCTEMa KOOPAMHAT, KOOPAWHATHI
TOYKHM, BEKTOp, KOOPAMHATHI BEKTOpa, CKAIIPHOE IPOU3BEACHHE, YroJl MEXIYy BEKTOpPaMH, CyMMa
BEKTOPOB, MPOM3BEIEHNE BEKTOpa HA YHCIIO; HAXOIUTHh C MOMOIIBIO M3YyYEHHBIX (POPMYI KOOPIMHATHI
CepeUHBI OTPE3Ka, PACCTOSHUE MEXKY JBYMS TOUKAMU;

[1Py13 ymeHue HaxoAWTh BEPOSTHOCTH COOBITHH C HCIIOJB30BAaHHEM TIpaUUecKuX METOJIOB;
IPUMEHATH Ul PeUleHus 3a7ad (popMyJibl CIOKEHUS M YMHOXKEHHUsSI BeposATHOCTEH, (hopMyiay MOITHOH
BEpOATHOCTH, (Qopmyny bepHymnu, xkomOuHaTopHbIe (GaKThl U (QOPMYJIBI; OIEHUBATH BEPOSTHOCTH
peanbHBIX COOBITMH; yMEHHE ONEepUpoBaTh IOHATUAMU: CllydaiiHas BeJIM4YWHA, paclpesereHue
BEPOSITHOCTEM, MaTEMaTU4YECKOE OXHUAAHME, IHUCIEPCHs M CTAaHJApPTHOE OTKIOHEHWE CIy4alHOH
BEIMYMHBI, (DYHKIMM pACHpeleseHUs] U IUIOTHOCTH PAaBHOMEPHOIO, MOKAa3aTeIbHOI'O M HOPMAJIbHOTO
pacupeneseHnid; yMEHUE MCIOJIb30BaTh CBOMCTBA HM3YUYEHHBIX DPAaCIpPENEICHUN I PELICHHs 3a/1ad;
3HaKOMCTBO C IOHSATHAMHU: 3aKOH OOJIBIIMX YHCEJ, METOJbl BBIOOPOYHBIX HCCIEIOBaHUN; yMEHHUE
MPUBOANUTH IPUMEPHI IPOSIBICHUS 3aKOHA OOJIBIINX YMCEI B IPUPOAHBIX M OOLICCTBEHHBIX SABICHUIX;

[IPyl8 yMeHnme MoIenupoBaTh peaJbHbIE CHUTyalluM Ha $3bIKE MAaTEMaTHKH; COCTaBIATh
BBIPQ)KCHMS], YPABHEHUS, HEPABEHCTBA M UX CHCTEMBI 110 YCIOBHUIO 33/1a4d, MCCIEAOBATh IIOCTPOCHHBIE
MOJICJI C HCHOJb30BAaHUEM amrmapara aiareOpbl, MHTEPIPETUPOBATh IMOIYYEHHBIH pe3ysbTaT; CTPOUTH
MAaTE€MaTHYECKUE MOJEIIN C IOMOIIBIO TEOMETPUYECKUX ITOHATUNA U BEJIMYMH, PEIIATh CBA3aHHbIE C HUMU
IIPAKTUYECKUE 3aJaud; COCTaBISATb BEPOSITHOCTHYIO MOJEIb W HHTEPIPETUPOBATH IOJYyYEHHBIN
pe3yibTaT; pelarbh IPUKIAAHBIE 3aJadd CPEACTBAMM MAaTeMaTH4ECKOIO aHalau3a, B TOM YHCIE
COLMAJIbHO-9KOHOMHUYECKOTO U (PU3UUECKOro XapakTepa.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bribupats criocoObl pemeHus 3a1a4 npoeCCHOHATBHON ACATEIbHOCTH PUMEHHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 03 IlnaaupoBath U peaqn30BBIBATH COOCTBEHHOE MPOPECCHOHATHLHOE U TMYHOCTHOE Pa3BUTHE,
IPEINPUHUMATENbCKYIO JEATENIbHOCTh B IpOoQecCHOoHanbHON cdepe, HCHONB30BATH 3HAHUS 110
(bUHAHCOBOW TPAMOTHOCTH B PAa3JIUYHBIX KU3HEHHBIX CUTYAIHIX

OK 04 D¢ dexTrBHO B3aUMOJIHCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMaH 1€

OK 07 CopneiicTBOBaTb COXpPaHEHHUIO OKPYXKAIOLIEH cpeibl, pecypcocOepeKeHHIo, MPUMEHSTh
3HaHUS 00 M3MEHEHUM KIMMaTa, NPUHIUIBI OEpeXJIMBOro MPOU3BOACTBA, 3()(PEeKTUBHO AEHCTBOBATH B
Ype3BBIYANHBIX CUTYAIHSIX

OK 09 ITonp3oBatbest mpoecCHOHATBHON JOKYMEHTAIMe Ha TOoCyJapCTBEHHOM M MHOCTPAHHOM
SI3BIKAX.

I[IK 2.2 PazpabaTbiBaThb TEXHOJOTHYECKYIO JOKYMEHTAIMIO [UId TNpOBeIeHUs paldoT 1o
TEXHUYECKOMY OOCITY’)KHBAaHUIO TIPOMBIIUIEHHOTO (TEXHOJIOTHYECKOT0) 000pyIOBaHHUS.

MarepuanbHoe obecniedenme: HauBuyanbHble 3aJaHUs], KOHCIIEKTHI JIEKIIUH.

3aganue:
1. ITocTpoUTh MOTUTOHBI YACTOT M OTHOCUTENIBHBIX YaCTOT MO PACIPEACTECHUIO BEIOOPKH U3 OTOOPaHHBIX
JeTanei sl MPOBEPKHU KauyecTBa:

i | 2 | 4] 7] 8| 9|12
ni|pf|2pz|pz|p22|p3|3p3

2. TTocTpoiiTe TUCTOrPaMMBI 9aCTOT M OTHOCHTEIBHBIX YaCTOT 110 PaCHPEACIICHHIO BEIOOPKH U3
OTOOpaHHBIX JIeTajeH sl MPOBEPKH KauecTBa:

Ne Uurepsan, CyMmma yacToT
) BapUaHT MHTEPBAJIA
unTepBana | Xi — X p Y ,
1 1+1 n

1 3-5 P1




2 °o— 7 2P
3 7-9 3ps
4 9-11 P
5 1113 2p;
6 13- 15 3p;
7 15-17 pP1+p2

3. Jlnis TeHepaibHOM COBOKYITHOCTH, 33JaHHON PaCIpeIeIICHHEM:

xi] 5 110]15]20]25]|30]35
2

|
Ni| pr | 3ps| P2 | 2p2| P? | 2ps | 2p

Haiigute reHepanbHyIO CpellHION, T€HEPaIbHYIO TUCIEPCUI0, TEHEPAIIbHOE CTaHJapTHOE OTKIOHEHUE,
MOJly, MEIUaHy U pa3Max.
4. VI3 reHepa’IbHON COBOKYITHOCTH C/ieflaHa BEIOOpPKA, 3aaHHas pacpeaeCHHEM:

xi]l 2 | 4| 6 | 8 |10 12 | 14
2

ni| P2 |2pz| p1 | P | Ps | 2p3 |pz+p3

HaiiTi BBIOOpOUHYIO CpeHIOI0 BHIOOPOYHBIE AUCIIEPCHUIO U CTaHIapTHOE OTKIoHeHue. O0parure
BHUMaHHE: P = 4yucily OykB B Bamiem mmenu; p;= uuciy OykB B Bameii hammmmu; p3 = uucity OykB B
nMeHu Bamero otua.

ITopsinok BbINOJHEHHS PadOTHI:

1 IIpounTaB ycimoBue NpeayIoKEHHON 3a7ja4H , 110 KOHCIIEKTY JIKIIUW HAaUUTE COOTBETCTBYIOIINE
bopMyIIbI.

2.IlpuMeHuTE TEKUMOHHBIA TEOPETUYECKUI MaTepuasl sl peLIeHUs] KaKIOW 3aJlauH.

3 B ciiyuae HEOOXOUMOCTH NPEACTaBUTh T€OMETPUUECKYI0 HHTEPIIPETALIUIO YUCIOBBIX XapaKTEPUCTHK.
BBIOOPKH.

Xoza pabdorsl: 1. 3anaHo pacnpeneneHre 4acToT BEIOOPKH U3 OTOOpaHHBIX JeTallel AJis IPOBEPKU
KayecTna!

x| 2|6 |12]15
nn| 3]10] 7|5

CocTaBuTh pacupeeeHne OTHOCUTENBHBIX YaCTOT.
Omnpenenum cHavana 00beM BHIOOPKHU:
n=3+10+7+5 = 25.

. n.
Haiinem oTHOCHTENbHBIE YAaCTOTHI IO popMyIe W, = — !
n

w1=235=0,12; W, =;—2=0,4O;W3=1=0,28:W4 =235=0,20-

CnengoBarenbHO,

xi | 2 | 6 | 12 | 15
w; | 0,12 | 0,40 | 0,28 | 0,20
Kontposns: 0,12+ 0,40 +0,28+ 0,20 =1.
2. Ilo pe3ynbraTam npuMepa | mOCTPOUTH MOJUTOHBI YACTOT U OTHOCUTENIBHBIX YacTOT.



Pemenre. OT0OOpa3suB Ha MIOCKOCTH TOYKH ¢ KoopauHaTamu (X;,N.) W COEqMHMB UX OTPE3KAMH,

IMOJYYHM IIOJIMT'OH YaCTOT:

N

10 »

AHAJIOTMYHO ITOCTPOUM IOJIUTOH I10 TOYKaM (X;,W,) :

Wi
0,40 »
0,28
0,20
0,12 @
2 6 12 15 Xi

3.HOCTpOI>iT€ TUCTOIrpaMMy 110 CICAYIOMICMY CTATUCTUYCCKOMY PACIIPCACICHNUIO:

HHuTrepBan Cymma yacTor
Ne mnTepBana JUTMHOU BAPHUAHT

h=5 N;
1 5—-10 4
2 10— 15 6
3 15-20 16
4 20— 25 36
5 25-30 24
6 30—-35 10
7 35-40 4

Pemenue. [Ipexxne Bcero, onpeaennum 00beM BEIOOPKHU:
n=4+6+16+36+ 24+ 10+ 4 = 100.
ITo m3BeCTHBIM CyMMaM YaCTOT BapUuaHT paCCUUTACM IIJNIOTHOCTH YaCTOThI IO MHTEPBAJIaM:

Ne | I110THOCTB YacTOTHI | | Ne | I110THOCTB YacTOTHI




N300pa3um moaydeHHbIN pe3yIbTar:

> |3

P N Wb OO N

I/IHTepBaJIa i I/IHTepBaJIa A
h h
1 0,2 5 4.8
2 1,2 6 2,0
3 3,2 7 0,8
4 72
— l, -

5 10 15

20 25 30 35 40 x

4. Haitinute cTaTUCTUYECKHE OLIEHKU TeHEPaIbHON COBOKYITHOCTH, 33JJAHHOM CJIEIYIOITUM
BAPUALIUOHHBIM PSIIOM:

BapHaHTa X; ‘ 2 ‘ 4 ‘ 5 ‘ 6

gacrtora N; ‘ 8 ‘ 9 ‘10‘ 3

Pemenue. Onpenenyim 00beM COBOKYITHOCTH:

Haiinem renepaibHy10 CpeIHIOO:

N =8+9+10+3=30.

< ~8:2+9-4+10-5+3-6 _

4-
" 30

JL7ist BBIMHCIICHHS TEHEPAIIbHON IUCTICPCHH HCTIONB3YeM QOpMyy p —x? _(x, - Ompenenim cpeaHioro

KBaJpaToB:

Takum o06pasom, p. =178-42 =18.

vz 8:2°+9-4°+10-5* +3-6°

X2 =178"
30

['enepanbHOE CTaHIAPTHOE OTKIOHEHUE: &, = /D, =18 =134-

OOBIYHO IMMOJIYYCHHBIX PE3YJIbTATOB AOCTATOYHO AJIA MPAKTUYCCKUX 3aaa4d. OJIHaKO MOKHO ITIOJIYYUTh
AOIOJHUTCIBHBIC XaPAKTCPUCTUKU JISA 0oJiee TOHKOI OLICHKH FCHepaHLHOﬁ COBOKYITHOCTH. HpI/IBC,Z[CM

ux:

Moga Mo : HanOoJIbIIIas YacTOTA

Mo =10-

Menuana Me: BapralMOHHBIN Psi JETUTCS MOOJAM B TOYKE

Me=45.



Pasmax Bapuanuu R: B npumepe
Ximex = 6; Xmin =21
[IO3TOMY
R=6-2=4.
5. 13 reHepanbHOI COBOKYITHOCTH M3BJI€U€HA BEIOOPKA

HaiinuTe craTucTnyeckue XapakTepuCTUKU BBIOOPKHU.
Pemenue. Onpenenum 00beM BHIOOPKU:
n=92+94+103+105+106 =500 .
Bri0opounas cpennss:
~92-1+94.2+103-3+105-4+106-5

X = =182.
B 500 L

Onpenenyum CpeIHION KBaJIpaToB:
— 9212 +94.2% +103-3% +105.4? +106-52
Xe = 500

=11,45.

Bri6opounas aucnepcus:
2 v V 2
D, = X2 —(X, ) =11,45-1822 =814.

BLI60pO‘{HOC CTaHAApPTHOC OTKJIOHCHUC!

oy =+/814 =285,

®opma npeacTaBiaeHust pe3y/abTaTa: BBIIIOJIHEHHAs padoTa.

Kpurtepun onenku:

Ouenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBINOJIHEHA B TOJHOM O0BEME C COOIOJIEHUEM
HEOOXOMMOM TOCIeI0BATeILHOCTH JIEUCTBHUI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIYUCIICHUS.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLEHKE "OTIIMYHO", HO JOIMYILIEHbI
2-3 HenoueTa.

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO MO3BOJISIET MOJNYYWUTh NMPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJE
MPOBEIEHUS pabOThI ObUTH AOMYILEHBI OIIHUOKH.

Ouenka "Hey10BJIeTBOPUTEIBbHO' CTaBUTCS, €CJIH pad0Ta BBHIIIOJIHEHA HE MOJHOCTHIO UITH 00BEM
BBITIOJTHCHHOW YacTH paOOThI HE TTO3BOJISICT CAENATh MPABHIIBHBIX BHIBOJIOB.

Tema 6.1. OCHOBBI TEOPUH MHOKECTB
IIpakTuyeckoe 3ansitue Ne 54
«Cnoco6b1 3a1anus MHOKecTB. Oniepauuu HA/l MHOKeCTBaAMID)
Leap padoThl: HAYYUTHCS BBHIIOJHATH ONEPALMU HaJl MHOKECTBAMHU.

IIpakTuyeckas padora popmupyer:



[IPy2 ymeHue omnepupoBaTh MOHATUSMHU: MHOYKECTBO, IIOJMHOKECTBO, OIEpPallUd HaJ
MHOKECTBAMH; YMEHHUE HCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIM ammapar [Uisl ONHMCAaHUSA pPealbHbIX
IIPOLIECCOB U SIBJIEHUH U NIPU PELIEHUHU 3a/1a4, B TOM YUCIIE U3 IPYTUX yUEOHBIX IIPEAMETOB.

Brinosnenue padorsl cnoco6cTBYeT GOPMUPOBAHUIO:

OK 01 Bpeibuparp ciocoObl perieHus 3aj1ad npodecCHOHabHON AeATENbHOCTH MPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

3ananme:
1.JlaHBI MHOKECTBA

A={m,n,k},
B={m,n, ki, p},
C={mnk,l}.

BoimnonuuTts cnenyromue nericteus ANBUC.
2.JlaHbl MHOKECTBA:

A=1{b,c.d,e},
B={d,e,l},
C=1{b.d.e,l},
D ={c1},
E=1{b,c}.

Beinonauts cinenyronime neucTsusC/A U B
4.8 C.

3. [lycTp Ha pUCYHKE H300paXKeHbl MHOKECTBA

KaKOMy MHOXCECTBY COOTBETCTBYCT 3alITPUXOBAHHAA 001acTh?

A=1{a;b}, B={1;3;5}

4. Haiftu nnpsiMoe Mpou3BeI€HNE MHOKECTB

ITopsinok BbINOJIHEHHS PA0OTHI
1. [TonyuuTs y mpenojaBaTelis 3a/laHus AJI1 CAaMOCTOSITENIbHOM paOoThI.
2. PemnTs 3a1aHus B TETpagu

Xox paboTsrI:
1.JlaHbl MHOKECTBA:

A={m,nk, p},
B=1ik.p. [},
C={m.nk,p,l}.
D=1k, pj.
E={m,n}.

Beimnonnuts cnenyromue nericteus ANBUC.



2. Jlausr muosxectBa A={a, b, c, d, e} u B={c, d, e, g, k}.
Haiitu mHOXkecTBO B\A .
PaszHocThIO MHOKECTB B M A Ha3bIBacTCss MHOKECTBO C, KOTOPOE COCTOHUT M3 BCEX OJIEMCHTOB

MHOKECTBa B, HE MPUHAUISKAIMX MHOXKECTBY 4 . DieMeHThl & U D npuHaIexkaT MHOXKECTBY B, HO He
IIPUHAJJIEKAT MHOXKECTBY A.

Torna B\A ={g, k}.

3. I[lycth Ha prCyHKE U300pakKeHbI MHOYKECTBA

/\

4

KaKOMy MHOXCECTBY COOTBCTCTBYCT 3alITPUXOBAHHAA 00nacTh?

A.B. (C.

n

Ka;ma;l TOYKa 38.HITpHXOB8.HHOI>i obnactu MNPpUHAOJICIKUT MHOXCECTBY C , HO HC IPHUHAIJICIKHUT
MHOXCCTBY -‘4- , 3HA4YUT, IO OHNPCACICHHUIO PA3HOCTHU ABYX MHOXKCCTB 3alITPUXOBAHHAsA 00J1aCcTh €CTh

MHOECTBO, paBHOE C\4 .
1. Jlano wmuoxectBo A = {3, 12, 18, 10}. N3 ™MHOXecTBa yNOPSAOYEHHBIX TMap JIEKapTOBA

ﬂ .

IIPONU3BCACHUA Ax A , BI)I6paHO IHOAMHOKECTBO

Hapa I:I:. }) = J'D, cCiin quciia X 1y nmpu ACJIICHUHN Ha 5 JaroT PaBHBIC OCTaTKH.

P,

Uemy paBHO KOIMYECTBO Iap, IPUHAIEKAIINX OTHOILEHUIO

Haitigem octaTki oT AEJIEHUS JJIEMEHTOB MHOKECTBA AHa 5.

3=0-5+3 ocrarok pasen 3.

12=2-5+2 ocrarok paBeH 2.

18=3-5+3 ocrarok pasen 3.

10=2-5+0ocrarok pasen 0.

OnuHakoBbIE OCTATKU MPH JIeJICHUU Ha 5 fatot yucna 3 u 18.

3HauuT, 33JAaHHOMY OTHOIIICHHIO puHaaAnexar napsl (3; 18) u (18; 3).

Ho mapst (3; 3) u (18; 18) Ttaxke mpuHaIe)kaT OTHOLICHHUIO P , Tak kak yucna 3 u 3; 18 u 18 npu
JENeHU Ha 5 [alT OJWHAKOBBIE OcTaTku. KonwdecTBOo Bcex map, NpPHUHAMISKANHMX JaHHOMY
OTHOILIEHHUIO, PAaBHO 4.

(I)opMa NMpeacTaBJACHUSA PE3yJabTaTa: BEIIIOJTHCHHOC 3aJaHNUC

Kpurepum ouenku:
Ounenka "oTau4HO'" cTaBUTCS, ecnu pabOTa BBIOJIHEHA B MOJTHOM O0BEME C COOIIOJICHUEM

HGO6XO,I[I/IMOI71 IO0CIae10BaTCIbHOCTHU ,Z[GflCTBHfI; B OTBCTC MIPaBUIIBHO M AKKYPAaTHO BBIIIOJIHCHBI BCC
3allMCHU 1 BBIYHMCJICHU.



Ouenka '"xopomo' cTaBUTCs, €CIU BBINOJIHEHBI TPEOOBAHMS K OLEHKE "OTIWYHO", HO JOIMYIICHBI
2-3 "Henmouera.

Ouenka "yI0BJIETBOPHUTEIBHO' CTAaBUTCS, €Clid PabOTa BBIMIOJIHEHA HE IMOJHOCTBIO, HO 00BEM
BBIMIOJTHEHHONW YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yJIbTaThl U BBIBOJBI, B XOJI€
pOBeIeHUS paObOTHI OBUTH TOMYIIEHBI OLITHOKH.

Ouenka ""Hey/10BJIETBOPUTEJbHO' CTaBUTCS, €CIIM padOTa BBHIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJIHEHHOW YacTH paOOThI HE MO3BOJISET CAENATh MPABUIBHBIX BHIBOJIOB.
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