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1 HOACHUTEJIBHASA 3AIIMCKA

Paboueli mporpamMMoil y4eOHON AUCHUIIUHBI «MaTeMaTHKa» MPEeIyCMOTPEHO MPOBEICHHE
MPAKTUYECKUX 3aHATUH.

CocraB U cojepaHUE MPAKTHUUECKUX 3aHATUH 1O 00IIeo0pa3oBaTeIbHON MOJITOTOBKE
HampaBlieHbl Ha peanu3anuio DenepanbHOr0 TOCYJApPCTBEHHOTO 00pa30BaTEIbHOrO CTaHIapTa
cpenHero odmiero oopa3oBaHusl.

Benymeit tuaakTH4ecKon 1eNIbl0 MPaKTUYECKUX 3aHATHH ABIseTCs GOpMUpPOBaHUE YUEOHBIX
MPAKTUYECKNX YMEHUN (YMEHUH peliaTh 3a/1a4d 10 MaTeMaTHKe), HEOOXOJUMBIX B IMOCIIEAYIOIIEeH
y4eOHOM 1eATeIbHOCTH M0 YYEOHBIX NUCUUIUIMH MPOTrPaMMbl MOATOTOBKH CHEILHATUCTOB CPEIHETO
3BEHA €CTECTBEHHOHAYYHOTO M 00MIenpo(hecCHOHATBLHOTO IUKIIOB.

B pamkax mpakTH4ecKoro 3aHATHs OOydYaroluecsi MOTYT BBINOJHSATH OJHY HJIM HECKOJIBKO
IIPaKTHUYECKUX padoT.

ConeprkaHue MpakTUYeCKuX paboT OpHEHTUPOBAHO Ha ()OPMUPOBAHHE YHUBEPCAJBHBIX Y4EOHBIX
JIEUCTBUM:

Jluunocmmuoix:

JIP4 - chOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HAyKM U OOILECTBEHHOW NPAKTHKH, OCHOBAHHOTO Ha JAHMANIOTe KYyIbTYp, a TaKxKe
pa3mnyHbIX (HOpM OOIIECTBEHHOTO CO3HAHMS, OCO3HAHNE CBOETO MECTA B MOJIMKYJIBTYPHOM MHPE;

JIP9 - TOTOBHOCTH M CIIOCOOHOCTH K OOpa30BaHHIO, B TOM 4YHCIIE CaMOOOpa3OBaHHUIO, Ha
MIPOTSKEHUH BCEH JKU3HU; CO3HATEJILHOE OTHOILIEHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO
yCTIeTHOM MpodeccnoHanbHOM U 00IECTBEHHON AESITETbHOCTH;

JIP13 - oco3HaHHBIA BBIOOpP Oynymed mnpodecchn W BO3MOXKHOCTEH —peaau3aluu
COOCTBEHHBIX >KM3HEHHBIX IIJITAHOB, OTHOILIEHHE K MPOGECCHOHANBHON [EeATEIBHOCTH Kak
BO3MOXKHOCTM  y4acTHsi B  pPELIEHUM  JIMYHBIX,  OOIIECTBEHHBIX,  I'OCYIapCTBEHHBIX,
0OIIeHaIMOHATBHBIX MTPOOJIEM;

Memanpeomemmnbix:

MP1 - yMeHue CaMOCTOSITEIBHO ONPENENATh LENH ACSATEIBHOCTH W COCTABJIATH IUIAHBI
NEeSTeIbHOCTH;  CaMOCTOSITEIbHO  OCYIIECTBJISATh,  KOHTPOJIMpPOBaTb M KOPPEKTUPOBATH
JESATENBHOCTD; MCIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI I TOCTHIKEHUS MOCTABIECHHBIX LENEH U
peayin3alyiy MIaHOB JeSTeNbHOCTH; BIOMPATh YCIIEUIHbIE CTPATETUH B PA3IMYHBIX CUTYaIUsX;

MP3 - BnajeHue HaBBIKAMH TO3HABATENbHOM, Y4eOHO-MCCIEAOBATEIbCKONM U MPOEKTHON
NeSITeNIbHOCTH, HaBbIKaMU pa3peleHus MpoosieM; ciocOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY
IIOMCKY METOJIOB PEUICHMSI IPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3JIMYHbIX METO/I0B TIO3HAHMSI,

MP4 - roTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEIbHOW HMH(OPMAIIMOHHO-TIO3HABATEIbLHON
JeSITeIbHOCTH, BIIaJICeHHE HABBIKAMH IOJIy4YEHHs HE0OXO0ANMOM nHpopMalMy U3 cloBapeil pasHbIX
TUIIOB, YMEHUE OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(OpPMALIUU, KPUTUYECKU OIICHUBATh
U MHTEPIIPETUPOBATh MH(OPMAIIHIO, TOTyYaeMYI0 U3 Pa3IMUHbIX HCTOUHUKOB;

MP5 - yMeHue WuCHOIB30BaTh CpeAcTBa HH(MOPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
texHonoruit (nanee - UKT) B pemeHnr KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OpTraHU3aI[MOHHBIX
3aa4 ¢ coOmrofeHneM  TpeOOBaHWUN  APrOHOMHUKH, TEXHHUKH OE€30MacHOCTH, THUTHEHHI,
pecypcocOepexeHus, MPaBOBbIX U 3TUYECKUX HOPM, HOPM MH(POPMALIMOHHONW O€3011aCHOCTH;

MP9 - BnajeHue HaBbIKAMM IIO3HABATENbHON pediieKCMM KaK OCO3HAHUSl COBEPIIAEMBIX
JEMCTBUIM M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTAaTOB M OCHOBAaHUI, TPaHUI] CBOETO 3HAHUS U
HE3HaHWs, HOBBIX ITO3HABATENbHBIX 33/1a4 U CPEACTB UX JTOCTHKEHUS.

B pe3ynbrate ux BHIIOTHEHHS TOMKHBI OBITH CHOPMUPOBAHBI MPEMETHBIE PE3YIbTATHI:

I1P1 - cpopmupoBaHHOCTH MPEACTABIEHUN O MaTEMaTUKE KaK 4YaCTH MUPOBOM KYJIbTYPHI U O
MeCTe MaTeMaTHMKH B COBPEMEHHOW IMBMJIM3AIMM, O CIIOCO0aX OMHMCAHUS HAa MaTeMaTHYeCKOM
SI3BIKE SIBJICHUN PEaTbHOTO MUPA;



ITP2 - cpopMupOBaHHOCTH MPENCTABICHUH O MAaTEMAaTHYECKUX MOHATHAX KaK O BaKHEHIINX
MaTeMaTHYECKUX MOJENAX, MO3BOJIAIOIMIMX ONUCHIBATh M M3y4yaTh pa3HbIC MPOLIECCHI U SBIICHMUS;
ITIOHUMAaHHE BO3MOKHOCTH aKCHOMAaTUYECKOI0 IIOCTPOCHUSI MAaTEMAaTUYECKUX TEOPUH;

[1P3 - BnajgeHune MeTogaMu JOKA3aTeNbCTB U aJIrOPUTMOB PELICHUS; YMEHNUE UX NMPUMEHSATh,
IIPOBOJUTH JIOKA3aTEJIbHBIC PACCYKICHUS B XO/I€ PELICHUS 3a/1a4;

[1P4 - BrnageHue cTaHJAPTHBIMM NPUEMAaMHU PELICHHS PALMOHAIBHBIX M MPPALMOHAIbHBIX,
[I0KA3aTENIbHBIX, CTEIICHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN U HEPABEHCTB, UX CUCTEM,;

I1PS - cdopMUPOBAaHHOCTH MpEACTABICHUN OO0 OCHOBHBIX IMOHATHUSAX, UAESIX U METOAAX
MaTeMaTHYECKOr0 aHAJIN3a;

[1P6 - BnajzeHre OCHOBHBIMU MOHATUSMHU O IUIOCKUX M MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
¢urypax, uxX OCHOBHBIX CBOWCTBax; C(HOPMHPOBAHHOCTh YMEHHUS paclo3HaBaThb Ha dYepTEXkax,
MOJIENSIX W B pEAJIbHOM MHPE TeOMETpUYeckre (UTyphl; MPUMEHEHHUE HM3YyYEHHBIX CBONCTB
reoMeTpHUECKUX GUTyp U GOpPMYI AJs pelIeHHsI TEOMETPHUECKUX 33/1a4 U 3a]1a4 C MPAKTUIECKUM
coJlepKaHUEM;

I[IP7 - cdopMUpPOBaHHOCTh WPEICTABICHHA O TMPOIECCax U SBICHUSAX, HWMEIONINX
BEPOSATHOCTHBIN XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaIbHOM MHUpE, 00 OCHOBHBIX
MIOHATUAX JJIEMEHTAPHOM TEOPUM BEPOATHOCTEHW; YMEHUW HAxXOIWUTh U OLICHUBATh BEPOSITHOCTH
HACTYIUICHHUS] COOBITHI B MPOCTEUIINX MPAKTHUUYECKUX CUTYallMX U OCHOBHBIC XapaKTEPUCTUKU
CIIyYaiiHBIX BEJIUYMH;

[IP8 - BnajgeHue HaBbIKAMHM MCHOJb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM IpHU
peuieHuy 3a1ay;

I[IP9 - cdopmMupoBaHHOCTh MPEACTABICHUM O HEOOXOIUMOCTH JOKa3aTeNbCTB IMpHU
00OCHOBAaHWN MATEMAaTHYECKUX YTBEPXKIECHUI M POJIM aKCHOMATHUKU B MPOBEACHUHU JeITyKTHBHBIX
paccykJIeHU;

I[TP10 - cdopMUpOBaHHOCTH TOHSATUHHOTO ammapara MO OCHOBHBIM pasjeiiaM Kypca
MaTEMaTHKH; 3HAHUM OCHOBHBIX TeopeM, GOpMYNT M YMEHHUS MX MPUMEHSITh; YMEHUS JT0Ka3bIBATh
TEOpPEMBI H HaXO/AUTh HECTAHIAPTHBIC CIIOCOOBI PELICHHUS 3a/1ay;

IIP11 - cdopMHpPOBAaHHOCTE YMEHUH MOJEIHUPOBATh pEANbHbIE CUTYyallUd, HCCIEI0BaTh
ITOCTPOEHHBIE MOJIENIN, UHTEPIPETUPOBATH NOJYYCHHBIN PE3YJIBTAT;

IIP12 - chopMHUPOBAaHHOCTb MPEACTABICHUA 00 OCHOBHBIX MOHATHSX MaTeMaTHYECKOTO
aHaJlu3a M UX CBOMCTBaX, BJAJEHUE YMEHHEM XapaKTepU30BaTh IOBEACHUE (DYHKINH,
HCII0JIb30BAaHUE TIOJYYEHHBIX 3HAHUH JUIS ONMCAaHUS U aHAJIM3a PEAJIbHBIX 3aBUCUMOCTEN;

[1P13 - BrageHue yMEHUSMHU COCTABIIEHUS BEPOSITHOCTHBIX MOJIEIEH MO YCIOBUIO 3a/a4dl U
BBIUMCIICHUS] BEPOSITHOCTH HACTYIUICHUsT COOBITMH, B TOM 4HCIE€ C HpUMEHEHUeM (opmyi
KOMOMHATOPUKU U OCHOBHBIX TEOPEM TEOPUHU BEPOATHOCTEH; MCCIEAOBAHMS CIy4allHbIX BETUYHMH
10 UX PacIpeEICHHUIO.

BrinonHenue npaktuyeckux padboT no yueOoHol aucuunianHe «MaTtemaTrukay HalnpaBleHoO Ha:

- 0000mieHre, cHUCTeMaTU3aluio, YIIIyOJeHHe, 3aKpeljieHWe, pa3BUTHE M JAETaTU3alluio
MOJIYYEHHBIX TEOPETHUECKUX 3HAHUH 110 KOHKPETHBIM TeMaM y4eOHOW JUCIUIINHBL,

- (opMHMpOBaHHE YMEHHUI NPUMEHSATH IOJyYCHHbIE 3HAHHUS Ha MpaKTHKE, pealu3aluio
€IMHCTBA MHTEIUIEKTYAJIbHON U IPAKTUYECKOM AESTEIBHOCTH;

- (dopmupoBaHHMe W pa3BUTHE yMEHHWI: HaOmOAaTh, CpaBHUBATh, COMOCTABIIATH,
aHaJM3UpoOBaTh, JeiaTb BBIBOABI M O0OOIIEHHUS, CaMOCTOSITEIbHO BECTH HCCIEIOBAaHHUS,
MOJIb30BATHCS PA3IMYHBIMU TIPUEMAaMU MU3MEPEHUN, 0OPMIIATh PE3yNIbTaThl B BHJIE TAOJIUI, CXEM,
rpaduKoB;

- pa3BUTHE HHTEJUIEKTyaJbHBIX yMEHUH Yy OyaylmIMX CHEIHAIMCTOB: aHAIUTUYECKUX,
MIPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JP.;

- BbIpaOOTKY NpHU pEIIeHUH IOCTABJICHHBIX 3a/a4 MPO(PEeCcCHOHATbHO 3HAYMMBIX KadyecTB,
TaKuX KaK CaMOCTOSITEIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPYECKasi MHUIINATHBA.
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[TpakTrueckue 3aHATHS TPOBOJSTCS TOCIE COOTBETCTBYIOIIEH TEMBI, KOTOpas 00eCredrBacT
HAJIM4Me 3HAaHUH, HEOOXOIUMBIX 151 BHITIOJTHEHHS TIPAKTHYECKUX PAOOoT.



2 MIEPEYEHD IPAKTUYECKUX 3AHATHUI

Conepxanue TeMbl NPAKTHYECKUX 3aHATHH KoanuectBo | [lnanupyembie
00yuyeHust JacoB pe3yabTaThl
OCBOEHMHSI
PA3JIEJI 1 AJITEBPA 34 JIP4, JIPY,
MPI MP3,
MP4, MP9,
IIP1, IIP2,
1IP3, I1P4,
IIP5, IIPS,
1IP10, IIP12
Tema 1.1 Nel «Apudmernyeckue neicTBUS HAZ JIP4, JIP9,
Pa3BuTHe MOHSTHS 0 | PAIMOHATIBLHBIMUA U KOMILJIEKCHBIMU 2 MPI1 MP3,
qHCIIe YHCIIaMU MP9Y, IIP1,
No2 «ToxknecTBeHHBIEC TPEOOpa3OBaHUS 2 1IP2, [IP3,
palMOHAIBHBIX BBIPAKECHUI 11P4, I1P8
No3 «Pemenue paiimoHaibHbIX 9
YpaBHEHUI
Ne4 «Pemrenue cucteM paroHaIbHBIX 9
YpaBHEHUI
No5 «Pemenue panioHanbHbIX 2
HEPaBEHCTB)
Tema 1.2 Ne6 «MccnenoBanue GyHKIUM. JIP4, MP1,
®ynkuuu u rpadpukn | CBolicTBa JIMHENHHOM, KBaIpaTUUHOM, 9 MP3, MP4,
KYCOUYHO-JIMHEHHON U IpOOHO- MP9, IIP],
JUHEHHON (YHKIINI 1IP2, IIP5,
Ne7 «IloctpoeHue u uTeHHEe rpaMKoB 11IP8, I1P10),
GyHKIHI 2 1IP]2
Tema 1.3 No8 «Pemrenne npparoHagIbHbBIX 2 JIP9, MP1,
KopHu, cTenenn, YpaBHEHUI MP3, MP9,
J0rapuMbI Ne9 «IIpeobpazoBanus BbIpaXKeHHIH, 5 1IP2, IIP3,
COZEPKAIIUX CTENICHU U PAJIUKAIIBI» 1IP4, IIPS,
Nel0 «PermeHne nokazaTeabHbIX IIP10
YpaBHEHUI» 2
Nell «Pemenne mokazaTeabHBIX
HEPaBEHCTBY 2
Nel2 «Pemenne mokazaTeabHBIX 9
YpaBHEHUMN U HEPABEHCTBY
Nel3 «Haxoxxnenue 3HaUEHUN
norapudma 1o mpou3BOJILHOMY
ocHoBanwuto. [lepexo ot ogHOTO
OCHOBaHWUs K Jpyromy. Beruucienue u 2

CpaBHEHHME Jorapudmos.
JlorapugmupoBanue u
IMMOTCHIIMPOBAHUEC BLIpa)KeHHﬁ))




Nel4 «ITpubnvrkeHHbIE BEIYUCICHUS U

pelIeHre NPUKIAJIHbIX 3a0a9» 2
Nel5 «Pemenue norapudMudecKux 2
YPaBHEHUI
Nel6 «Pemenue norapudMuIecKux 2
HEPABEHCTBY
Nel7 «Pemenue gorapupmMuuecKux 5
YpaBHEHUU U HEPABEHCTB)»
JIP9, MP1,
PA3JAEJI 2 OCHOBBI TPUTOHOMETPUU 17 %ﬁ; %]Ijj
11P8, IIP10
Tema 2.1 Nel8 «PagmaHHbI METOI U3MEPEHUS JIP9, MP1,
OCHOBHBIE MOHSTHsI | YIVIOB BPAILICHUS U CBS3b C IPALyCHON 5 MP3, MP?9,
TPHUTOHOMETPHH. Mepoi. Haxoxnenue 3HaquI/n71v IIP3, I[1P4,
TpeoGpasosanns TPUTOHOMETPHUCCKUX (PYHKITHII» 11P8, IIP10
Nel9 «IIpeobpazoBanus
TPUTOHOMETPUYECKUX .
N TPUTOHOMETPUUYECKUX BBIPAKECHUH.
BRIpaZKEHMH OCHOBHBIE TPUTOHOMETPUUYECKHE 2
TOKIECTBAY
No20 «ITpeobpazoBanus
TPUTOHOMETPUYECKHUX BBIPAKECHUH.
DOopMyIIbI CIOKEHHUS, YABOCHUSI. 3
DopMyIIbl IPUBENCHUS
Ne21 «IIpeobpa3oBanust
TPUTOHOMETPUYECKHUX BBIPAKCHUI.
[IpeoOpazoBanme CyMMbI
TPUTOHOMETPHUECKUX (YHKIIHIA 2
pou3Be/IeHre, TpeoOpa3oBaHue
MPOU3BE/ICHUS TPUTOHOMETPUUYECKUX
GyHKIMI B cymMMy»
Ne22 «IlocTpoenue rpadukon
TPUTOHOMETPHUECKUX (PYHKIIHHA C
HCIIOJIb30BAaHNEM T€OMETPUUYECKUX 2
npeoOpa3oBaHUI»
Tema 2.2 No23 «IIpocretimue JIPY9, MP1,
Tpuronomerpudeckne | TPHTOHOMETPUIECKUE YPABHCHUS U 2 MP3, MP9,
ypaBHeHus! u HEpPaBEHCTBA 1IP3, I1P4,
Ne24 «Tpuronomerpuueckue 1IP10
HepaBeHCTBa 2
YpaBHEHUS U METOBI UX PEIICHUS
No25 «Tpuronomerprueckue 2
YpaBHEHHUS»
JIP9, JIP13,
MPI, MP3,
PA3AEJI 3 HAYAJIA MATEMATHYECKOI'O AHAJIN3A 30 %ﬁg %529
11IP5, I1P8,
1IP10, IIP11,




1TP12

Tema 3.1 Ne26 «YwucioBas IoclieJ0BaTeILHOCTb,
IponsBoanas CIIOCOOBI €€ 3a]aHUsl, BEIYUCIICHUS
YJICHOB IOC/Ie10BaTeabHOCTH. [Ipenen
IocliefoBaTelIbHOCTH. HaxoxxmeHue
npeaesoB QyHKITHI»

(pyHKIUH U ee
NpHMEHeHHe

Ne27 «HaxoxkaeHue npou3BOJHBIX 110
OIPECIICHUIO»

Ne28 «IlIpaBuia u popmyiisl
nuddepeHnpoBanusi, TabIMIA
MPOU3BOJIHBIX 3JIEMEHTAPHBIX
G YHKIIHI

No29 «Brruncienue npou3BOIHBIX
CIIOXKHBIX (PYHKIIHI»

No30 «IIpou3sBojiHas: MEXaHUYECKUMN U
T€OMETPUUYECKUM CMBICI TPOU3BOIHOM.
YpaBHeHHE KacaTeIbHOW

Ne31 «OOmiasa cxeMma UCCIIEAOBAHUS
byHKIHN

Ne32 «MccnenoBanue QpyHKIMIA ¢
IIOMOIIBIO IIPOU3BOJAHON U ITOCTPOEHUE
rpadukoBy»

Ne33 «Haxoxnenue HauOOIBIIETrO U
HaVMEHBIIETO 3HAYECHUS U

HKCTPEMAIbHBIX 3HAYCHUH (DYHKIIUU.
[Ipuknagubie 3aa491 Ha SKCTPEMYM»

JIPY, JIP13,
MPI, MP3,
MP35, MPY,
1IP], IIP2,
1IPS5, I1P8,
1IP10, IIP11,
1IP]2

Tema 3.2 Ne34 «MuTerpan u nepBoodpasHasi.
HHTerpas u ero HaxosxneHue HeonpeeneHHbIX
HHTErpajIoB IIPpU IMOMOIIU CBOWCTB
MHTETPAJIOB)»

INPUMCHCHHE

Ne35 «uTerpupoBanue METOIOM
3aMEHBI IEPEMEHHON »

Ne36 «uTerpupoBanue pazTuIHbIMU
METOJIAMU

Ne37 «Teopema Hrrorona-Jleitbnuua.
Brruncrienne onpenaeneHHbIx
WHTErPATIOBY»

Ne38 «Boluncnenue onpeneaeHHbIX
MHTETPAJIOB METO/I0M 3aMEHBI
IIEPEMEHHON»

Ne39 «Brruncnenue miomazaen Gpuryp
1 00BEMOB TE»

Ne4( «Puznueckue NpuIoKeHUs
MHTETPAIIOB»

JIPY, JIP13,
MPI, MP3,
MP5, MP9,
1IP5, I1PS,
1IP10

PA3JIEJI 4 TEOMETPUA

32

JIPY, JIP13,
MPI, MP3,
MP4, MPY,
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1IP2, IIP3,

11P6, I1P8,
1IP9,IIP10
Tema 4.1 Ne41 «Bektopsl. [elicTBus ¢ JIP9, MP1,
KoopauHaTsl n BekTOpamu. [lekapToBa cucrema MP3, MP9Y,
BEKTOpPbI KOOPJIMHAT B MPOCTPAHCTBE. 11P6, 11P8,
PaccTosinue Mexay Toukamu» IIP10
Ned?2 «JlexapToBa cuctema KOOpIAUHAT
Ha IUIOCKOCTH. Y PaBHEHUS MIPSAMOM,
OKpYy>KHOCTH. Perienue 3anau Ha
PaCIOJIOKEHUE TPSIMBIX Ha TIOCKOCTHY
Tema 4.2 Ne43 «Pemenue 3amad Ha JIP9, MP1,
TpsiMble M IJI0CKOCTH | TAPAILIETBLHOCTE MPSAMON U TIIOCKOCTH MP3, MP4,
B IPOCTPAHCTBE Nod4 «Pemenue 3ama4d Ha MP9, ITP2,
HEPIEHAUKYIAPHOCTD IPSIMOI U 1IP3, I1P6,
IJIOCKOCTH I1IP9,IIP10
Ned5 «Pemenue 3a1au Ha IpUMEHEHUE
TEOpeM O TPEX MEPIECHIUKYIIPax»
Ne46 «Pemenue 3ama4 Ha
NapauIeIbHOCTh TUIOCKOCTEH)
Ned7 «Pemenue 3a1a4 Ha IByrpaHHbIE
YTIIBD)
Tema 4.3 Ne48 «Pemenne 3amayd Ha JIP9, JIP13,
MHOTOrpaHHHKH napajuieNienunes u Kyo» MPI, MP3,
H KpyIJIble Tela Ne49 «Pemenue 3a1a4y Ha IPU3MY» MP4, MP9,
No50 «Pemenue 3a1a4 Ha TUpamMUay» IIP1, TIP3,
Ne51 «Penrenue 3a1a4 Ha BEIYKMCIICHHAE I1P6, I1P8,
00BEMOB U NTOBEPXHOCTEN 1IP10
MHOTOTPaHHUKOBY
No52 «Pemenue 3a1a4y Ha WIHMHAPY
Ne53 «Pemenue 3a1au Ha KOHYC»
Ne54 «Pemenue 3a1ay Ha wap u
chepy»
No55 «Pemenne 3ama4 Ha KOMOMHAIINN
T€OMETPUUECKUX TEI
Ne56 «Pemrerue 3ama4 Ha KOMOMHAIIAN
TEOMETPUIECKUX TEI
JIP4, JIPY,
PA3JIEJI 5. KOMBHHATOPHKA, CTATUCTUKA U Aj\{[l;’é) %ﬁ?
TEOPUSA BEPOSATHOCTEHU 11P7. TIPS,
I1IP13
Tema 5.1 Ne57 «PemeHne KOMOMHATOPHBIX JIP4, JIP9,
JIeMeHThI 3a7a4. Pazmernenus, coueranus u MPI, MP3,
KOMOMHATOPHKH [IEPECTAHOBKU» MP9, IIP],
I1IP7, IIP8
Tema 5.2 No58 «Knaccuueckoe onpeneneHue JIPA, JIPY,
BEPOATHOCTH, CBOMCTBA BEPOSTHOCTEM, MPI1, MP3,

DJIeMEeHTBI TeOPUH
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BEPOATHOCTEH U

TEOopeMa 0 CyMMe BEPOSTHOCTEH.

MP9, IIP1,

MaTeMaTHYeCKoii Brrunciienne BeposTHOCTEN» 1IP7IIPS,
CTATHCTHKH P13
NTOT'O 117
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3SMETOANYECKHE YKA3AHUSA

Tema 1.1. PazBuTHE NOHATHSA 0 YHCTIE
IIpakTuyeckoe 3ansaTue Ne 1

«Apml)MeTn'{ecKne JeHCTBUA HAJ palHOHAJTBHBIMA U KOMIVIEKCHBIMU YU CJTIAMN»

eab padoTbi: [I0BTOPUTH NEUCTBUS C IEUCTBUTEILHBIMU W KOMIUIEKCHBIMHM YHCJIAMHU.

BoinosinuB padory, Bel Oyjaere:
YMETDb BbIMNOJIHATH IICfICTBHH Haa paquOHaJIbHBIMU U KOMIIJICKCHBIMU YHCJIaMU.

MarepunanbHoe obecrnieyeHue:
WunuButyanbHble 3a1aHNs, CIIPABOYHBIC MAaT€PHaIbl, KOHCIICKTHI JICKIIHH.

3aganme:
1. BBIHOJIHHTB I[ef/'ICTBI/ISI C paHI/IOHaJII)HI)IMI/I qucJIamMu.

7) § 3
2. BEITOIHUTE HCﬁCTBHH C KOMIIJICKCHBIMHU YU CIIaMH:

(8+i):(2-3i).

ITopsinok BbINoJIHeHUs padoThI:
BHuMaTenpHO 03HAKOMBTECh C YCIOBUEM 3aJaHMsL.
[Tonmp3ysicb  CBOMMM IIKOJBHBIMM 3HaHUSAMM (B Cilydae 3aTpyJHEHHs BOCIIOJb3YyHTECh

CIPaBOYHBIMU MaTE€pUaIaMHU), BBIIIOJIHUTE 3aJJaHUE.

Xona padoThl:
3amanue Nel

2L 2+ 3

HstsT s s
k] <4 I+4 T
) t:= 7 =5 L

Lyt Y EUNE. DR B
3)3E+4;—[3+4]+(5+5)—?+5—?5;
z Y _ L) t_t
2 doti=n-0+(i-Y=2+i=22
23 T p_Fs_7Tr_ 7
Sytz’s 12 3 123 33 %
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7)
3amanue Neo2
Haiitu (8+1):(2-3i).

2+0
Pemenue. [lepenuiiem 310 OTHOIIEHUE B BUJE IpOOHU: 2-3i
VYMHOXUB, €€ YHCIUTENb M 3HAMEHaTellb Ha 2 + 3i ¥ BBINOJHUB BCE IPEOOpa3OBaHMs,

IOJIYy4YHM:
(a+02+30 _ L31+26(

(I-A0302+303 13

=1+ 2

CDopMa NMpeacTaBJdCHUA pedyjibTaTa: BbIIIOJIHCHHOC 3aJaHKC.

Kpurtepun onenku:

Ouenka "oTJMYHO" CTaBUTCS, €ClIM padOTa BBHIMOJHEHA B IMOJIHOM 00BEME C COOIIOIEHUEM
HE0OXOTMMOM TIOCIICIOBATEIFHOCTH JICHCTBUI; B OTBETE MPABUIIBHO M aKKYPaTHO BBIITOJIHCHBI BCE
3allMCH U BEIYMCIICHU.

Onenka ''xopomo" CTaBUTCS, €CJAM BBIIOJHEHbI TpeOOBaHUS K OLIEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "yI0BJIETBOPUTEJbHO'" CTAaBUTCS, €ciid paboTa BBHINIOJIHEHA HE IOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YacTH TaKOB, YTO MO3BOJISET MOJYYUTh MPABUIBHBIC PE3YyIbTAThl U BHIBOJIBI,
B XOJI€ TIPOBEACHUS paOOTHI OBLIH JTOMYIIICHBI OITUOKHY.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CIU padOTa BHIMOIHEHA HE MOJHOCTHIO MU
00BEM BBITTOJIHEHHOH YacT pabOThI HE TIO3BOJISET ClIEIaTh MPABUIBHBIX BEIBOJIOB.

Tema 1.1. Pa3zBuTHEe NOHATHSA 0 YHCTIE
IIpakTuyeckoe 3ansaTue Ne 2
«ToxaecTBeHHbIE MPEOOPA30OBAHUA PAIMOHAIBHBIX BbIPAKEHHII»

Hear paGorebi: IloBropuTh  (QOpMYIBl  COKPALIEHHOTO  yYMHOXEHMS.  3aKperuTh
TEOpPETUYECKUE 3HAHU, YTIyOJIeHHOE pellleHue  U3Y4YE€HHOTO MaTepuana, IIPUMEHEHHE
MOJIYYE€HHBIX 3HAHUM JJIs pelIeHUs 3a/1a4.

Boinoainus padorty, Bel Oynere:
yMeThb: periath 3a/1a4u 1o anreope.

MarepuajbHoe obecnedyeHne:
I/IH)II/IBI/II[yaHI)HI)IC 3alaHusA, CIIPAaBOYHLIC MaTCpUalibl, KOHCIICKTBI JIGKIIHﬁ.

3ananue: yng)ocmn, BBIPAKCHUS:
a) (3p°-2y’)°.
6) (1 —a)-(1 +a)-(L+a’)(1L+a%.
B)(x—m)*(x+m)>.
r) (2n — c)-(8n® + ¢3)-(c® + 2cn + 4n?).

IHopsiaoK BbINIOJIHEHHS PA0OTHI:
1. BHUMaTenbHO O3HAKOMBTECH C YCIOBHEM 3aJaHUS.
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2. Ilonb3ysach CBOMMM IIKOJBHBIMHM 3HaHMSIMM (B Cilydae 3aTPyAHEHHS BOCIOJB3YHTECH
CIPaBOYHBIMU MaTepUaIaMHt), IPUMEHUTE HYXHYIO (OPMYILy COKpAIIEHHOTO YMHOXKEHHUS.

Xox padoThI:

3a[[aHI/Ie: yHgOCTI/ITB Bpra)KeHI/ISI, HpI/IMeHHB (bOpMyHbI COKpaH_IéHHOFO yMHO)KeHI/Iﬁ.

a) (3p—2y°)*=27p® —54p’y* +36p%y° —8y°.

6) (1-a)(l+a)l+ad)@+a)=(1-ad) (@ +a)(1+a%) =(1-a%) (1 +a")=1-4a°.

B)(X—m)* (x+m)*=(x>-2xm+m?)(x*+2xm+m?)=x*+2x3+x’m*- 2 m-4x’m>-2xm*+m>*+2xm* +
+m*=x* - 2x*m? + m*.

r) (2n — ¢)-(8n° + c)-(c® + 2cn + 4n?)= (2n — c)-( 4n® + 2cn +c?) (8n® + +c¥)=(8n*- ¢*) (8n° +
c®)=64n° - c®.

(I)opMa NMpeacTaBJdCHUA pe3yjabTaTa: BEIIIOJTHCHHOC 3aaHuC.

Kpurepun onenku:

Ouenka "oTJIMYHO'" CTaBUTCS, €ClM padOTa BBIMOJIHEHA B IMOJHOM 00BEME C COOIIOICHUEM
HE00XOIMMOM TOCIE0BATENHHOCTH JICHCTBUI; B OTBETE MPABUIBHO M aKKYPAaTHO BBIIIOJIHEHBI BCE
3aIMCH U BBIYUCIICHUS.

Ounenka ''Xxopomo' CTaBUTCS, €CIM BBINOJHEHb TpeOOBaHUS K OIEHKE "OTJIWYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ounenka "y10BJIETBOPHUTEJIBHO'" CTaBUTCS, €CU paboTa BBHIMOJIHEHA HE MOJHOCTHIO, HO
00BEM BBITIOTHEHHOW YaCTH TAKOB, YTO IO3BOJISET MOJIYYUTh MPABHILHBIC PE3yJbTAThl U BHIBOJIBI;
B XO/I€ MPOBEACHUS pabOThI OBUIH TOMYIIEHBI OLTHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO' CTAaBUTCS, €CJIM padOTa BBHINOIHEHA HE MOJHOCTHIO WIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TTO3BOJIAET ClIeaTh MPABUIbHBIX BHIBOJIOB.

Tema 1.1. PasBuTHe NOHATHS 0 YHCTIE
IIpakTnyeckoe 3ansaTue Ne3
«PelreHne pauMoOHAJIbHBIX YPABHEHUI»

Ienp padorbl: 3akpeluieHUE TEOPETUYECKMX 3HAHWM, IOBTOPEHHME DAaHEE W3Y4YEHHOIO
Matepuaia, popMHUpoBaHUE YMEHUHN pelIeHMs 3a/1a4.

Boinosinus padorty, Bl Oynere:

yMeThb:

- pemaTh palMOHAIBHBIE YPABHEHHUS, CBOIAIINAECS K JIMHEWHBIM U KBAJPATHBIM;

- CTOJIB30BaTh ITpapHUECKUIl METO/] peIlIeHUs] YpaBHEHUI,

- n300pakaTh Ha KOOPJIMHATHON TJIOCKOCTH PEIIEHUs] ypaBHEHUM;

- COCTaBJISITh U PEIIATh YPAaBHEHHUs, CBA3BIBAIOIINE HEU3BECTHHIE BEIINYMHBI B TEKCTOBBIX (B
TOM YHCJIe MPUKJIAJHbIX) 3a7a4ax.

MarepuanbHoe obOecneyenue: VHauBuayalbHBIE 3aJaHus, CHOPABOYHBIE MATEPHUAIIbI,
KOHCIIEKTHI JIEKIIUM.

3agaHue: pelIuTh YPaBHEHMS:
a)(3x+1)° +(4x—1)° =(5x—2)",
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x 7 _ 8
X—2 Xx+2 x*—-4.

0)

ITopsinok BbINOJIHEHHSI PAa0OTHI:

[Ipn pemieHuu ypaBHEHHWI UCHOJB3YIOTCS  CICAYIONIME TMpaBHia MpeoOpa3oBaHUs
YpPaBHEHUU B PaBHOCHUJIbHBIE:

a) KakoW- MO0 4WICH ypaBHEHHUS MOXHO TEPEHECTH W3 OJHOM €ro 4acTH B JAPYIYyI C
MIPOTUBOIIOJIOKHBIM 3HAKOM;

0) obe 9yacTH ypaBHEHHS MOXHO yYMHOXHTh WU Pa3JIeJUTh HAa OJHO TO K€ YHCIIO,
omimyHoe ot 0.

Kparkue Teoperudeckne cBeleHU:

Pemenue ypaBaenuit |-l crenenu ¢ ogHoi nepeMeHHOM

-b . . .
ax+b=0, (x =—,a#0 | — nuHElHOE ypaBHeHHUE | cTeneHu ¢ OTHOM IepeMEHHOM
a

ax’ +bx+c= O(a # O) — ypaBHeHue |l crenenu ¢ oHOM epeMeHHO.

1. Onpenenuts BUJ ypaBHEHUS U CIIOCOO €ro pelIeHus.

2. Ecnu ypaBHeHue NIpoOHO-pallMOHAIbHOE, TO HAWTH OOIIMN 3HAMEHATeNlb BCEX JpOoOeH,
KOTOpBIE€ BXOJIAT B ypaBHEHHUE.

3. YMHOXUTH 00€ 9acTu ypaBHEHUS Ha OOIINI 3HAMEHATEITb.

4. PemuThb MOJYYEHHOE 11€JI0€ YpaBHEHUE.

5. IlpousBect MpPOBEPKY KOpPHEW, M HCKIIOYUTh T€ U3 HHUX, KOTOpPhIE OOpamaroT B HYJb
oOmIMii 3HAMEeHATeNb.

Tak kak MbI pemraeM ApoOHBIC palMOHAJIBHBIE YPaBHEHHUS, TO B 3HAMEHATENSX JpooOei

OyayT mepeMeHHbIe. 3HAYHUT, OyAYT OHU U B OOIIEeM 3HaMeHaTesne. Bo BTOpOM MyHKTe aliroputma
Mbl YMHOXKa€M ypaBHEHHE Ha OOLIMH 3HameHaTenb. [Ipu 3TOM MOryT NOSIBUTHCSI IIOCTOPOHHUE
KOpHH, TIPU KOTOPBIX OOIIMI 3HaMeHaTenb OyJIeT paBeH HYIIO, a 3HAUYUT U YMHOXKEHHE Ha HEro
Oyzner OeccmbicieHHBbIM. [103TOMy B KOHIIE 00s13aT€NIbHO HYXHO CJ€JIaTh MPOBEPKY MOTYyYEHHBIX
KOpHEH.

Pemnm ypaBHeHwUs:

at)(3x+1)2 +(4x—1)2 = (5x—2)2

Packpoem ck0OKH, puMeHsst GOPMYJIIbI COKPAIIEHHOTO YMHOMKEHHUS (& + b)2 U (a—b)2

Ox% +6X+1+16x> —8x+1=25x> —20X+4. 9> +6X+1+16Xx> —8x+1—25%> +20x—4=0.
HpI/IBeI[eM HOZ[O6HBIC YJICHHI, HOJ'Iy‘-H/IM
18x-2=0 = 21
18x=2 18 9
1

OTBeT: X = 5 — KOpeHB ypaBHeHI/IH.
6) X 7 _ 28

X—2 X+2 X -4

PasnosxkuM X°—4 Ha MHOXHTENM U IHEPEHECEM BCE WIEHbl ypaBHEHHs B JEBYIO YacTh.
[IpuBenem npobu k o0IIEMy 3HaAMEHATENIO:
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X 7 8
x—2_x+2_(x—2 (x+2)
X(x+2)-7(x-2)-8

(x+2)(x-2)
X2 +2X—-7x+14-8

(x+2)(x-2)

x* —5x+6
(x+2)(x-2)

JApoOb paBHA HYIO, KOTJa €€ YHCIMTEIb PABCH HYJII0, a 3HAMEHATEIb HE PaBEH HYJIIO, T. €.
(x+2)(x-2)=0, = X#2 X#—2
x* —5x+6=0.
D=25-24=1
_5+1,
X1,2 _T’

X =3;X,=2

=0

KOPHM MOXKHO HAWTH 1O TeopeMe Buera, HO Tak kak X#2, TO X, =2 — HOCTOpPOHHMIA
KOpEHb, CIIEJI0BATENLHO, PENIEHUEM YpaBHEHHs Oyner X =3.

Otser: X=3

8)x* —x+4=0

D=1-4.4=-15<0

OTBeT: AeHUCTBUTEIBHBIX KOPHEH HET.
®opMma npeacTaBJieHUs pe3y/bTaTa: BHIIIOJIHEHHOE 33/I1aHHUE.

Kputepun onenkmn:

Ouenka "oTJIMYHO'" CTaBUTCS, €CITM paboTa BHIMOJHEHA B IMOJHOM 00BEME C COOIIOIEHUEM
He00XO0IMMOM TIOCTIEI0BATENHHOCTH JIHCTBUI; B OTBETE MPABUJIBHO U aKKYPAaTHO BBIIIOJIHEHBI BCE
3aIMCH ¥ BBIYHCICHUS.

Ouenka "xopomo' CTaBUTCS, €CIHM BBIOJHEHbI TpeOOBaHUS K OLEHKE "OTIUYHO", HO
JOTYIIEHBI 2-3 HeloYeTa.

Ounenka "y10BJIETBOPUTEJIBHO' CTAaBUTCS, €clid pa0oTa BBHIMOJHEHA HE MOJIHOCTHIO, HO
00BEM BBITIOTHEHHOW YaCTH TAKOB, YTO IMO3BOJISET MOJIYYNUTh MPABHIBHBIC PE3YIbTAThl U BHIBOIBI,
B XO/JIe MPOBeACHUS pabOThI OBLIH JTOMYIIEHBI OITHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO' CTAaBUTCS, €CJIM padOTa BBIMOJHEHA HE MOJTHOCTHIO WITH
00BEM BBITTOJIHEHHOH YacTH paboThl HE TIO3BOJISET ClIeNaTh MPAaBUIHHBIX BHIBOIOB.

Tema 1.1. PasButHe NOHATHS 0 YHCTIE
IIpakTnyeckoe 3ansaTne Ned
«PelieHre CHCTEM PALMOHAILHBIX YPABHEHUI»
Henb padotsl: [I0BTOPUTH pelIeHHE CUCTEM PALlMOHATIBHBIX YPABHEHUH .

Boinosinus padorty, Bel Oynere
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yMeTh:
— pemarb CUCTEMBI PALIMOHAJIBHBIX YPaBHEHU;
— HUCHOJb30BATh TPaPUUECKUI METOJ] pEIICHUS CUCTEM PALlMOHATIBLHBIX YPaBHEHUH;
— Hn300pakaTh Ha KOOPIMHATHOM IJIOCKOCTH PEIIEHUE CUCTEM PALIMOHATIBHBIX YPaBHEHUH;
— COCTaBJIATb M pellaTh CHCTEMBbI PAllMOHAJIBHBIX YPAaBHEHMM, CBA3BIBAIOLME HEU3BECTHBIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCIIE IPUKIAHBIX) 3a7a4ax.

MarepuajibHoe o0ecnieueHue:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPAaBOYHBIC MaTCPpUaJIbl, KOHCIICKTBI HGKHI/Ifl.

3agaHue: peuIuTh CUCTEMBI PAIMOHABHBIX YPaBHEHHIA:
3x 15y = 16,
1) { y

2X+y=2
{y+2x:6,_
2) 3x? —y®> =8’
1+g—1:0,
Xy
2x+y-2=0

IMopsinok BbINOJIHEHUs PA0OTHI:
pPEIINTh CHUCTEMBl ypPaBHEHUH HCIONB3YIOTCS  CIIOCOOBI CIIOKCHHMSI, TOJCTAHOBKH,
rpauIecKui.

Kparkue Teopernyeckue CBeACHUSA
Pemnm cucreMy IByX JIMHEHHBIX YPABHEHUM C IByMsI HEHU3BECTHBIMHU.
3x+8y =31
-10x-7y=-5
PemmM cucremy Bcemu criocobamu, T.e. yOeAUMes, UTO pe3yibTaT MOIydaeTcsl OAMHAKOBBIN

U ONIPENETNMCs, KaKOM U3 METO0B 00JIee pallMOHATLHO IPUMEHHMM IS TAHHOU CUCTEMBL.
1) Crioco6 moaCTaHOBKH.

31 8

{3x+8y:31 {3x+8y:31 x+§y=3— x:?—gy
0=y =-5 10Xy =5 gy 7y =5 10(%1—gyj+7y:5
310 80
———Y+7y=5
PelrraemM BTOpOE ypaBHEHHE OTHOCHTEIBHO «y»: 3 3 , IPUBEIEM K 0011IeEMY

3HAMCHATCJIIO U TAK KaK 3 # 0 , TO
310-80y +21y =15

-59y =15-310
—295
59y =295, y=—"_5
y y )
y =5, Torma x:3—1—§~5:3—1—4—oz—g:—3
3 3 3 3 3
Otser: (-3;5).

2) Coco0 anredpanvyeckoro CaoKeHHs
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-10x-7y=-5

YpaBHSIEM 110 MOYIIIO0 KOA(PPHUIIMEHTHI TP X, JIJIsl 3TOTO YMHOKUM IepBoe ypaBHeHue Ha 10,
a BTOpoe — Ha 3.

{3x+8y =31

3x+8y =31 10 30x+80y =310
-10x-7y=-5 (3 —-30x—-21y =-15
IMOYWICHHO CJIOKHM U IIOJIYUUM:
59y =295
y=>5
nmoAcTaBuM Y = 5 B 1000€ U3 ypaBHEHUH CUCTEMBI, HAIIPUMED B IIEPBOE, 3aTEM HAHIEM X:
3x+8-5=31
3x+40=31
3x=-9
X=-3
noiryqaeM X = —3; Y =5, KaK ¥ B [IEPBOM cIIyJae.
Ortset: (—3;5).

3) 'paduueckuii criocol (cineayeT MOMHHUTD, YTO PE3yJIbTAThl MOTYT OBITh ITOJYYCHBI
IPUOIINKEHHO, YTO MOKHO OOBSCHUTDH HAILIUM 3pEHUEM, YMEHUEM IIPOBOIUTH JIMHUH, BEIOOPOM
MacmTaba, Hey100CTBOM 3aIMCH YUCIIA | T.JI.)

3x+8y=31
-10x-7y=-5

I'pacdukoM kaxxgoro ypaBHeHus siBIsieTcs npsamMas (puc.l), a npsimasi onpeaensercs AByMs
TOYKaMH.

3x+8y=31
x=0; y=3—1=3Z
8 8
X=2;6+8y =31
_31_6_§_31
\ i -10x-7y=-5
* 3 10x+7y=5
\\\ : \ 0 5
2 X= ; = —
15 y 7
1 Xx=2;20+7y=5;
253"
5 45 4 as ; 2 2 45 A Mos oN_1 15 2 25 3 3% .é 7y=—15;y=—$=—2%
R Otser: (-3; 5).
25
3

(I)opMa npeacTaBJICHUsA pe3yabTaTa: BRIIIOJTHCHHOC 3a/IaHNE.
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Kpurtepun onenkmn:

Ouenka "oTJIMYHO'" CTaBUTCS, €ClTM pabOTa BBHIMOJHEHA B IMOJHOM 00BEME C COOIOIEHUEM
HE0OXO0IMMOI TIOCIIEIOBATEIFHOCTH JICHCTBUI; B OTBETE MPABUIIBHO M aKKYPATHO BBIIIOJIHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Ounenka ''Xopomo' CTaBUTCS, €CIAHM BBINOJIHEHBI TpeOOBaHHUS K OIEHKE "OTINYHO", HO
JIONYIIEHBI 2-3 HeJ0YeTa.

Ounenka "yI10BJIETBOPUTEJIBHO'" CTAaBUTCS, €Clid paboTa BBHIMOJHEHA HE MOJHOCTHIO, HO
00BEM BBITIOJTHEHHOM YaCcTU TAKOB, YTO MO3BOJISIET MOJYYUTh IPABUIBHBIE PE3YJIbTAThl U BHIBOJIBI,
B XO7I€ IPOBEICHUS paOOTHI OBLTH TOMYIEHBI OLITHOKH.

Ouenka '""Hey10BJIETBOPUTEJIBHO' CTAaBHUTCS, €CJIM padOTa BBIMOJHEHA HE MOJTHOCTHIO WITU
00BEM BBITTOJIHEHHON YacTH padOThI HE TO3BOJISAET CIIENIATh MPABUIIBHBIX BHIBOJIOB.

Tema 1.1 Pa3BuTHe NOHATHSA 0 YHCJIE
IIpakTnyeckas padora NeS
«PelieHue panuoHAJbLHbIX HEPABEHCTB)»

Heanb padorei: Lenb paboThl: MOBTOPEHUE paHEe H3YYCHHOTO Marepualia, 3aKperuicHHe
TEOPETUYCCKHUX 3HAHHI, IPUMECHEHUE TEOPETHUSCKUX 3HAHHUH K PEIICHHUIO TPAKTUYCCKUX 3a7ay.

Boinosinus padorty, Bel Oynere:
yMeTb:
pelaTh pantoHaIbHbIe HEPABEHCTBA;
WCIIOJIH30BATh TPAPUUECKUI METO/] pEIICHUS PAllHOHAILHBIX HEPABEHCTB;
n300pakaTh Ha KOOPIAMHATHOM MJIOCKOCTH PELICHUE pallMOHAIbHBIX HEPABEHCTB;
COCTaBJISIThL U P€IIATh PAllMOHAIIBHBIC HCPABCHCTB, CBA3BIBAIOIINEC HCU3BCCTHLIC BCIMYHNHBI B
TEKCTOBBIX (B TOM YMCJ€ MPUKIIAJHBIX) 3a/1auax.

MarepuajbHoe obecnedeHne:
I/IH)II/IBI/II[yaHI)HI)IC 3alaHuA, CIIPAaBOYHBIC MaTCpUalibl, KOHCIICKTBI HeKHHﬁ.

3ajanue: pelIUTh parioOHAIbHBIC HEPAaBEHCTBA:

1. 5X_7x—1+2x—5 i
2 5 10
2. [5-2x/<3,

3.5x—2-3x*>0

IMopsinok BbINOJTHEHHS PA0OTHI:

[Ipn pemeHnr HEPaBEHCTB UCIHONB3YIOTCS —CIEAYIONIME TMpaBwia MpeoOpa3oBaHUs
HCPaBCHCTB B PAaBHOCHUJILHBIC:

a) KaKoii- 100 YJeH HepaBeHCTBA MOKHO MIEPEHECTH U3 OJHOM ero

4aCTH B JAPYTI'YIO C IMPOTHBOIIOJOXHBIM 3HAKOM, OCTABUB IIPU 3TOM 0e3 M3MEHEHU 3HaK
HEPaBEHCTBA;

0)o0e JacTh HEepaBEHCTBA MOKHO YMHOXKHUTH WJIHM Pa3ACIUTh HA OJTHO TO K€ MOJOKUTEIbHOE
YHCII0, OCTaBUB MPHU ITOM 0€3 H3MEHEHHS 3HAK HEPaBEHCTBA;

B) 00e gacTu HEPABCHCTBA MOXHO YMHOXHWTDH WJIK PA3ACIMTh HAa OAHO U TO KE OTPULATCIIBHOC
YHCII0, U3MEHUB TIPU TOM 3HAK HEPABEHCTBA HA MPOTHBOMOIOKHBIN
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Ilpm pemieHUH CUCTEM HEPABEHCTB HYKHO pEIIUTh KaXXI0€ U3 HUX M BbIOpaTh oOluee

pelieHue.

Kparkue TeopeTuueckue cBeeHHA:

PemmMm HEPaBCHCTBA.

7x-1 2x-5 7
+—>

1. B———
2

5

10

Ilepenecem Bce wieHbl B JIEBYIO 4acTh M IpUBEAEM K OOIIeMy 3HaMeHaTesro. OOMiH
3HaMeHarenb 10; Tak Kak 3HaMEHaTeNb HE COJIEP>KUT NIEPEMEHHOM, TO B JAJIbHEHIIIEM €0 MOKHO HE

nucath (OMyCTHUTB).

50x—-5(7x-1)+2(2x-5)-7>0
50X —-35x+5+4x-10-7>0

19x-12>0
19x >12
12
X>—
19
YIS IS,
E
19

12
Xe| =;+o
(19 j

2. |5—2X| < 3TO eCcTh
-3<5-2x<3

HCHOJ’IB?;YSI CBOMCTBA YHCIOBBIX HCPaBCHCTB, UMEEM

Y /// /S / /1] >

-3 3

-3-5<5-2x-5<3-5
-8 < -2X < -2 nenuM Ha(—2) , 3HAK HEPaBEHCTBA MEHSETCS

4>x>1 < 1<x<4

Wnu MoXHO 3amicaTh B BHUJC CUCTCMbI HCPABCHCTB

5-2x<3 -2X<3-5 —2X< -2 Xx>1
5-2x>-3 -2X>-3-5 |-2x>-8
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OTgeT: X € (1; 4)

3. 5x—2—-3x* >0 - KBaJgpaTHOE HEPABEHCTBO YMHOKHUM Ha (—1)

3x?-5x+2<0

Haiinem kopHU ypaBHEHUS:
3x*—5x+2=0
D=25-4-6=1

Xl ZE' X1=1'X Zﬂzg
26 76 3

I'papuxom ¢ynkuun Y= 3x* —-5X+2 smasercs napabosa (puc.2), BETBU KOTOpOM
2
HaIlpaBJIeHbl BBEPX, a TOUKH NepecedeHus napadonst u ocu OX x, =1, X, =—

N306pa3um reoMeTpuiecKu:

Pucynok 2. I'padpux ¢pyHkmu

Tak kak MBI peliaeM HepaBeHCTBO 3X°—5X+2<0, To pelleHHEM HepaBeHCTBA OYJeT

MIPOMEKYTOK (MHTEpBaN) X € 5;1

Otset: X€| =1
TBCT 3

®opma npeacTaBaeHus pe3y/abTaTa: BHIIOJHEHHOE 3aJaHHE.
Kputepun onenkmn:

Ouenka "oTJIMYHO'" CTaBUTCS, €CITM padOTa BBHITMIOJHEHA B IMOJTHOM 00BEME C COOIIOIEHUEM

HE00XO0AMMOM MOCIIE0BATENILHOCTU JIEHCTBUIA; B OTBETE NMPABUIIBHO M aKKYPAaTHO BBIITOJHEHBI BCE
3aMMCcH, BEIYUCIICHUS, PUCYHKU U TPapUKU.

Ouenka '"'Xxopomio' CTaBUTCS, €CIHM BBIIOJHEHB TPeOOBaHUS K OILIEHKE "OTIMYHO", HO
JONYIIEHBI 2-3 HEe04YeTa.

Ouenka "yI0BJIETBOPUTEIBHO'" CTaBUTCS, €CIU paboTa BBHIMOJTHEHA HE MOJHOCTHIO, HO
00BEM BBITIOJIHEHHOW YaCTH TAaKOB, YTO IMO3BOJISICT TOJYUYUTh MPABUIBHBIE PE3YIbTAThl U BHIBOJIBI,
B XO/I€ POBEACHUS PabOThI OBLIH JTOMYIIEHBI OITHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO' CTABUTCS, €CIIM pabOTa BBIMOJTHEHA HE TOJTHOCTHIO WIIH
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00BEM BBITTOJIHEHHON YacTH PabOThI HE TO3BOJISET CAENATh MPABUIIBHBIX BHIBOJIOB.
Tema 1.3. @ynkuum, ux cBoiicTea, rpapukn
IIpakTnueckas padora Ne6

«Hceaenopanne pynkuuii. CBoiicTBa JMHEHHOIH, KBaAPATUYHOM, KyCOYHO-JIMHEHHON 1
APOOHO-TUHEHO QyHKIUII»

Leap paGoTbl: HAYYUTHCS OMNPEAENATh YETHOCTh HEYETHOCTh (YHKIUH, MPOBOJIUTH
uccienoBaHne (YHKIMM HAa MOHOTOHHOCTb, 3KCTPEMYMBbI, HYIU (DYHKIMH W TNPOMEXKYTKU
3HAKOIOCTOSIHCTBA.

BbinosinuB padory, Bel Oyjaere ymern:

BBIYHCIIATh 3HAUYCHHE (QYHKIUU 10 33JaHHOMY 3HAYEHUIO apryMEHTa TpU Pa3ITMYHBIX
crioco6ax 3amanusi PyHKIINU;

OTIPE/ICIISATH OCHOBHBIC CBOMCTBA YMCIIOBBIX (DYHKIIMH, HILTFOCTPUPOBATH UX HA IpaduKax;

CTPOUTh TpapuKH H3YYCHHBIX (YHKIUH, HIUIIOCTPUPOBATh 1O TpauKy CBOWMCTBA
AIIEMEHTAPHBIX ()YHKITHIA;

WCIIOJIB30BATh MOHATHE (D)YHKIIMHU JJISl ONUCAHUS M aHAJIN3a 3aBUCUMOCTEH BEITMYHH,

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

3aganue:
1. Hatitu oGacts onpeneneHust QyHKIUH Y =
X +x
3
X
2. Uccnenosats GyHKIMIO Y = ————— Ha YETHOCT.
2(x+5)
3. HUccnenosath GyHknuo y =6+ x -(2x—1) Ha MOHOTOHHOCTbH ¥ 3HAKOTIOCTOSIHCTBO.

IHopsaok BbINOJIHEHUS PA0OTHI:

1) Haiinure obnacte onpeneneHus GyHKIIUH.

JInsi HaxoXJI€HHUsSI MPOMEXKYTKOB 3HAKONMOCTOSHCTBA HAWJIUTE TOUKH IEPECEYEHUSI C OCBIO
abcuucc, pemnB ypaBHeHue y=0. Hailinennole kopHM pacctaBpTe Ha ocu OX B mopsake
BO3pacTaHMUs M HaWAWTe 3HAK (YHKIMH Ha KaXJAOM M3 MOJYUYEHHBIX HMHTEPBAJIOB. 3alHIINTE
pe3yJnbTar.

2) Haiinure ob6nacth onpesenenus GyHKIUU. Y OeAUTECh, YTO OHA CHUMMETPUYHA.

1.3amenure apryment ¢yaknuu x  Ha "-x". ITlomcraBpTe JTOT aprymMeHT B
(YHKITMOHATTLHOE BBIPAYKEHUE.

2.Y1upocTuTe BbIpaKEeHNUE.

3.Takum oOpa3oMm, BBl TMONYYMIH OJHY M Ty K€ (YHKIUIO, 3alMUCaHHYIO IS
aprymenToB "x" u "-x". [TocMoTpuTe HA IBE ATH 3alKCH.

Ecmu y(-x) = y(X), To 3TO ueTHast QyHKITHSI.

Ecnu y(-X) =- y(X), TO 3TO HeueTHast PYHKITHSL.

Ecnu sxe mpo (GyHKIHIO HENb3s CKaszaTh, 4TO Y(-X)=y(X) wiu y(-X)=-y(X), TO 1O CBOWCTBY
YETHOCTH 3TO (QYHKIUS 00IIeTro BUaa. T0O €CTh, OHA HE SBIJISICTCS] HM Y€THON, HM HEYETHOM.

4.3anuiuTe ceNaHHble BAMH BBIBOJIBI.
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3) Haiinure oGnacth onpeneneHus GyHKIMU U HyIU (YHKIHH, €CIH OHU ecTh. Mccnenyiite
(GYHKIMIO HA MOHOTOHHOCTh Ha MOJTyYCHHBIX HHTEPBAJIax.

@ynkuus  F(X) Ha3biBaeTcs Bo3pacTamonieii Ha orpe3ke [a,b] , ecnu s nr0OBIX IBYX
TOueK X1 ¥ X2 u3 [@,b] copaBemmuBo HepaBencTBo F(X1) < F(X2), Korma xi1< Xo.

Oynkius  F(X) Ha3piBaeTCs yObIBawomieil Ha oTpe3ke [a,b] , ecinu st 100bIX IBYX TOYEK
X1 4 Xp u3 [a,b] copaBemmmBo HepaBercTBO F(X1) > F(X2), Korma x; < Xz .

Kparkue TeopeTuieckne cBeIeHHS:

1) Haiitu obnacts onpeaeneHust QyHKIUU Y = % Y TIPOMEXKYTKHU 3HAKOIIOCTOSTHCTBA.
X +x

Pemenue:

1. O6uacthb onpeeacHus byHKIHAM:

x? +x=0,x(x+1) = 0,x, =0,x, # —1.Paccmotpum Tpu unrteppana (—oo;—1), (~L0)u(0;+oc). Ha
untepsanax (—oo;—1)u(0;+00) x> +x >0, a na unreppane (-1,0) x*+x~<0. Iomyyaem, uTo
D(y)= (—o0;—1) U (0;+0).

2. Hyneit ¢yHkuum Her, T.K. +¢O, CIeOBATENbHO TIpaduK HE MepecekaeT Ooch
xX°+x
a0crucc.
3. Haiinem 3nak ¢pynkuuu vHa unrepBanax (—oo;—1)u(0;+0) . Ha untepBane (—oo;—1) y <0,
Ha unrepsaie (0;+o) y>0.
3

2) UccnenoBarh QyHKIHIO ) = x—z Ha YETHOCTb.
2(x+5)

Pemienne: OOmnactp onpenenenus. OyHKIMS onpeneneHa s BCEX X KpOME TeX, KOTOpbIe
oOpamiaroT 3HaMeHaTtenb B HyJdb: X=-5, To ecTb  D(y)=(—o0—5) U (-5;+w). T.x. obnacts
OIpeJieNIeHUs] He CUMMETPUYHA , TO IO CBOWCTBY YETHOCTH 3TO (hyHKIUS obuiero Buja. To ectsb,
OHa He SIBJISIETCS HU YETHOM, HU HEYETHOM.

3) UccnenoBarh (QyHKIHMIO V= 6\/7 (2x-1) HA MOHOTOHHOCTh U TPOMEKYTKH
3HAaKOIIOCTOSIHCTBA.

Pemenue: O6nacte onpenenenus Gyakuuu: x >0, 1.e. D(y) = [0;+oo).

Hynu ¢dynkuu: x1=0, x2=0,5.

[TpomexxyTku 3HakomnocrostHcTBa: Ha wuHTepBane (0;0,5) y <0, Ha unreppane (0,5;+00)
y>=0.

IIpomMe)XyTKM MOHOTOHHOCTH: JoruyHo paccmatpuBath uHTepBan  (0,5+w). C
BO3pacTaHueM aprymenTta ot 0,5 10+ 0o ¢GyHKIHUs BO3pacTaer.

(I)opMa NpeacTaBJIeHus pe3yjabTara: BhIIIOJHCHHOC 3aJaHHUC.

Kpurtepun onenkmn:

Ouenka "oTJIMYHO'" CTaBUTCS, €CITM padOTa BBHIMOJHEHA B IMOJHOM 00BEME ¢ COOIIOICHUEM
HE0OXO0TMMOM TIOCTIEIOBATENHPHOCTH JIEHCTBUI; B OTBETE MPABUJIBHO M aKKYPAaTHO BBIIIOJIHEHBI BCE
3aMiCH, BRIYUCIICHUS, PUCYHKH U TpaduKH.

Ounenka "xopomio' CTaBUTCS, €CIHM BBIOJHEHB TpeOOBaHUS K OIEHKE "OTIUYHO", HO
JONYIIIEHBI 2-3 HEeoYeTa.

Ounenka "yI0BJIETBOPUTEIBHO'" CTaBUTCS, €CU paboTa BBHIMOJTHEHA HE TMOIHOCTHIO, HO
00BEM BBITIOJIHEHHOW YaCTH TAaKOB, YTO MO3BOJISIET MOJYUYUTh MIPABUIBHBIC PE3YIhTAaThl U BBHIBOJIHI,
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B XOJI€ TPOBEICHUS paObOTHI ObUIN OMYIIEHBI OITHOKH.
Ouenka '"Hey10BJIETBOPUTEJIBHO' CTAaBHUTCS, €CJIM padOTa BBHIMOJHEHA HE MOJTHOCTHIO WIIH
00BEM BBITOJIHEHHON YacTH PadOTHI HE MO3BOJISET ClIENIaTh MPABUIIBHBIX BHIBOJIOB.

Tema 1.3. @yHkuum, ux cBoiicTea, rpapukmn
IIpakTnueckas padora Ne7
«IlocTpoenne u yreHne rpapukoB GyHKIMID

I_[e.m, paﬁ()T])I: MMOBTOPCHUEC M3YUYCHHOTO MAaTCpUalia; MIPUMCHCHUC TCOPCTUUCCKHX 3HAHUM K
PEIICHUIO ITPAKTUYCCKUX 3aaa4.

BbinosinuB padory, Bol Oyjere ymern:

BBIYHCIIATh 3HAUYCHHE (QYHKIUHU 10 33JaHHOMY 3HAYCHHUIO apryMEHTa MpPH Pa3IMYHbIX
crioco6ax 3amanusi PyHKIINU;

OTIPE/ICIISATH OCHOBHBIC CBOMCTBA YMCIIOBBIX (DYHKIIUH, MILTIOCTPUPOBATH HX Ha rpadukax;

CTpOUTh TpapUKH H3YYCHHBIX (YHKIUH, WUIIOCTPUPOBATh 10 TpaduKy CBOMCTBa
AIIEMEHTAPHBIX ()YHKITHIA;

WCIIOJIb30BATh MOHATHE (YHKIIMHU JIJISl ONTUCAHUS M aHAJIM3a 3aBUCUMOCTEH BEJIMYNH;

MaTtepuajbHoe o0ecneyeHue:
I/IH[[I/IBI/IZIyaHLHBIC 3alaHuA, CIIPAaBOYHBIC MaTCpUalibl, KOHCIICKTBI J'IGKIII/IfI.

3aganue: mocTpouTh rpaduKu GyHKIUI:
y==i x —Gx—4

IHopsaok BbINOJIHEHUS PA0OTHI
DI'paduk GyHxImm FaX2+BX+C, rae a# 0 CTpOHTCS 1O CIIEAYIONIEMY aJrOPUTMY:
o  Omnucarp GHyHKIUIO, 33JaHHYI0 (OPMYIIOi y=ax2+Bx+c, rnea#0;

8
o 3aJaTh KOOPJMHATHI BEPIIMHBI Xy —; ) = ax? + ex + ¢ ¥ TIOCTPOUTH
2a

TOYKY Ha KOOPJAMHATHOM MJIOCKOCTH;

o  TPOBECTHU OCh CUMMETPUHU Napabobl;

o ompenenuTh Hyau GyHKOUM (€COM  3TO  BO3MOXHO), TOCTPOUTH TOYKH TIO
COOTBETCTBYIOIIUM KOOpJUHATAM;

o  HaWTH KOOPAMHATHI TOUKH MepecedyeHus rpaduka QyHKIMH ¢ OCbI0 OPAMHAT U OCTPOUTE
€€, a TAKXKe IOCTPONTE TOUKY, €l CAMMETPUYHYIO, HA KOOPINHATHON IIJIOCKOCTH;

o  HaWTH, eciiu HeOOXOAMMO, KOOPAUHATHI TOTIOTHUTEIbHBIX TOYEK;

2)'padux pyHKIIH y=x2+px+q, rae a# 0 cTpouTcs 1o cleayromemMy ajJropuTmy:

o B kBagpatHOM TpexuieHe X +PXx+( BBIIEIUM IOJHBIN KBaapaT: X +px+q = (X-a)2+B

o Iloctpoum rpapuk pyHKIMN y=x2

o Jlemaem mapasutenbHBINA TepeHoC Trpaduka (QyHKIITH y:x2 BJIOJIb ocu abcruce Ha lal
€MHHUII BIIpaBo, eciu a> 0 uiu BieBo, ecin a< 0.

o [enaem mapasuienbHBIM MEpPEHOC BAOJb Oocu opauHaT Ha IBI exunun BBepx, eciau B> ()
Wiu BHU3, eciu B< 0.

3) Uto6s! nocTpouth rpadux GpyHKINN y=x2+3 nocTpouM rpaduk GyHKIIUU y=x2 U ClIeJlaeM
napajuleNbHbIN nepeHoc BAoab ocu Oy Ha 3 eAMHUIBI BBEPX.
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Xon paboThr:

P e
DIoctpoum rpaduk dyukmuu * Jx® —fx 4.

_pad e
Pemrenne: y=-3x Ox—4 _

napaGomna, ¢ = -5 —3<0 CJIeIOBaTeNIbHO, BETBH HAIIPaBJICHbI BHU3.

Koopaunats! Bepiussl: (—1;-1).
] 4]
xﬁ == =
2f=3) -6
Ya :—3(—3)2 —Gf=-l)—4==3+6-4=-1I;
Hymu ¢ynkiuu:
~ixf —6x-4=0,

3xd 4bx+d=0,
a=35 m=3 c=4,

KBaJlpaTU4Has, rpadux —

ks

D=m - ac,

D=0-3.4=0-/2=-3, -3«

JleiicTBUTENHHBIX KOpHEH HeT. To eCTh, HET TOYEK MEePECeUCHUs C OChI0 a0CIUCC.
Touka nepeceuenus ¢ OV: (0; — 4).

Bony X=05 1o ¥ =0+0-4=-4.

Jlononautensusie Touku: (1; —13) , Tak kak y(1)=-3-1° -6-1-4=-3-6-4=-13;

Ctpoum rpaduk.

2)Iloctpoum rpaduk pyHKUIUU y=x2-4x+3 C TOMOIIBIO npeo6pa30BaHI/H71.y=x2-4x+3—
KBaJpaTudHas, rpaduk — napabomna, a=1, 1 >0 ciemoBarenbHO, BETBU HAIPaBICHBI BBEPX, T.K. X2
4x+3 = (x-2)2 -1, 0o y= (x-2)2 — 1. Ctpoum rpaduk pyHKIHAN y:x2 U JieraeM napajijiesbHbINA
MEPEHOC BJIOJIb OCH a0CIMCC HA 2 €UHUIIBI BIIPAaBO M BJOJb OCU OpJMHAT Ha | eIuHHUIlYy BHU3. 3)
[Toctpoum rpadux GyHKIHH FXZ-S ¢ moMoIIsto npeodpazopaHuii. YToObI OB TOCTPOUTH TpaduK
yHKIHH y=X°-5 mOCTpouM rpaduk (BYHKIMH y=X° U CHEaeM MapaiulelbHbli mepeHoc (puc. 3)
BI0Jb ocu Oy Ha 5 eIMHUI] BHU3.

Pucynoxk 3. I'paduk ¢pyHkuun

(I)opMa npeacTaBJICHUsA pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.
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Kpurepun oneHku:

Ouenka "oTau4HO" CTaBUTCS, ecliu paboTa BBHIMOIHEHA B MOJHOM 00BEME C COONMIOACHUEM
He0o0X0IMMOM MOCIe0BATEIbHOCTH ICHCTBUI; B OTBETE MPABMJIBHO U aKKYPAaTHO BBIMIOJIHEHBI BCE
3aIKCH, BEIYUCIICHUS, PUCYHKU U TPadUKH.

Ouenka "xopomio'" CTaBUTCS, €CIM BBHINOJHEHBI TpeOOBaHUA K OIEHKE "OTIWYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ouenka "yl10BJIETBOPUTEJbHO'" CTAaBHUTCs, €Clid paboTa BBINIOJIHEHA HE IMOJHOCTHIO, HO
00BEM BBITIOTHEHHOW YaCTH TAKOB, YTO MO3BOJISET MOJYYUTh MPABHIBHBIC PE3yIbTaThl M BBHIBOJIBI;
B X0JI¢ NMPOBECHUS PaObOThI ObUIH JTOMYIIEHBI ONTHOKH.

OueHka "Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CITU padOTa BHITIOJHEHA HE TOTHOCTHIO HMIIU
00BEM BBINTOJIHEHHOH YacTH pabOThI HE TO3BOJISET ClIeIaTh MPAaBUIbHBIX BHIBOJIOB.

Tema 1.3. KopHu, crenenu Jiorapupmsi
IIpakTuyeckast padora Ne 8
«PemeHue HPpPALHOHAJIBHBIX YPABHEHH»

Heabp padorbl: OOOOMMTH, 3aKPENUTh U CHCTEMATU3UPOBATh 3HAHMS YYalIUXCS IPU
pELIEHNH PAa3IMYHBIX BUI0B UPPALIMOHATILHBIX YPABHEHUH.

Boinosinus padorty, Bel Oynere:
yMeTb:
pewars UppallMOHAIbLHBIE YPAaBHEHUS.

MaTepnaﬂbnoe odecmeyeHue:
I/IH,Z[I/IBI/II[yaJ'IBHBIC 3alaHuA, CIIPAaBOYHbIC MaTCPpUaAJIbl, KOHCIICKTbI JIEKITUM.

3aganue:
1)Pemmte ypaBHeHHE ™ S—dx=1x+3
2)Pemmts ypaBaenne 9+/x—-3 =x .

3)Pemmth ypaBHEeHHE \ X° —2 =+/3—4x .

4)Pernth ypaBHenue ~4x +2 +~/4x—2 =4

Ilopsinok BbINOJHEHHS PadOTHI

DIIpu BO3BeJEHHMU ypaBHEHHS B YETHYIO CTENEHb IOJY4aeTcsl ypaBHEHHUE, SBIISIOLIEECs
CJIEICTBUEM UCXOAHOTO. I103TOMY BO3MOKHO MOSABIIEHHE IOCTOPOHHUX PEIICHUN YPABHEHUS, HO HE
BO3MOJKHa 1oTepsi KopHel. [IpuunHa npruodpeTeHns KOpHel COCTOUT B TOM, YTO IIPU BO3BEJCHUU B
YETHYIO CTENEHb YHCEJI, PaBHBIX MO aOCOJIOTHOW BEIMYMHE, HO Pa3HBIX IO 3HAKYy, MOJIy4aeTcs
OJIMH U TOT K€ pe3yNbTar.

Tak Kak MOryT MOSIBUTHCS IOCTOPOHHHUE KOPHH, TO HEOOXOIMMO JenaTh IPOBEPKY,
IIOZCTABIIASl HAMJCHHBIC 3HAYEHUs HEU3BECTHOM TOJIBKO B IIEPBOHAYAJIBHOE ypaBHEHHE, a HE B
KaKHe-TO MPOMEXYTOYHBIE.

2) Ilpu pemieHUH MppaIMOHAIBHBIX YPaBHEHUH IMOJIE3HO Iepel BO3BEACHUEM 00eHux dacTel
YpPaBHEHHs B HEKOTOPYHK CTENEHb 'YEIWHHUTHh paiukain', TO €CThb NIPEICTaBUTh YPAaBHECHHE B

BHHeC’i}:} =*1INx) _
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Torma mocne Bo3BeneHUs 00euX YacTel ypaBHEHHUS B N-yIO CTENEHb pajauKal CIpaBa
HCYE3HET.

W A(x) = ¥ B(x)

3) YpaBHeHue PaBHOCHJIBHO KaXXI0M U3 JBYX CUCTEM

Alx)= Bix),
ﬂk-IIA{x'b — QRJB{I} ._:,.::A: :' 0 el
(X} =1,
Alx)= B(x).
ﬂkllA{x} — 2.5:-||B{x} ._:,_:: B: :' 0 e,

HOCKO.HBKy ITIOCJIC BO3BCACHUA B YCTHYIO CTCIICHDb noJjrydyacm YpaBHCHHC-

Aixy= Bix) .
CJICOCTBUC R R MBI JOJDKHBI, peH_II/IB €ro, BBIACHUTD, HpI/IHa[UIe)KaT JIN HAUACHHBIC
KOpHI/I 06J'IaCTI/I OHpeI[eJ'IeHI/ISI HCXOAHOI'O ypaBHeHI/ISI, TO C€CThb BBITTIOJIHACTCA JIn

Alxy =0 Blxy =
n

HEPaBEHCTBO (un
HEPaBEHCTBO TIPOIIIE.

4) BosBenere o0e uyacTH YpaBHEHHS B KBAJpaT M IPOU3BEICTE IMPHUBEICHHE IMOA0OHBIX
YJICHOB, MIEPEHECUTE ClIaraéMble U3 OJTHOW YacTH PaBEHCTBA B APYryro. Yeaunute panukan. CHOBa
BO3BEMTE 00C YacTH YpaBHEHUs B KBajpat. Pemmte nmonyueHHoe ypaBHeHue. ChenainTe mpoBepKy.

{0 .
). 13 3THX cuctem BBIOMPAIOT IJi PEIICHUS Ty, B KOTOPOU

Xox pabdoThI:

1) Pemuth ypaBHEHHUE

A=3x+3=x-1

HA(x) = B(x)
AKKypaTHO€ BO3BEJICHHME B YETHYIO CTEIEHb YPAaBHEHHs BUIA s © 7 COCTOHUT B
epexoac K paBHOCHHBHOﬁ €My CHUCTCMC
: , | A(xy= B*(x),
WA(x) = B(x) =~
| B(x) 20
Blxyz0 .
HepasencrBo = B OTOM CHCTEME BBIpaXKAaeT YCIOBHE, NMPHU KOTOPOM YpaBHEHHUE

MOKHO BO3BOJUTH B UCTHYIO CTCIICHb, OTCCKACT MOCTOPOHHHUEC PCUHICHUA U IMMO3BOJIACT O6XOI[I/ITI)C$[
0€3 MPOBEPKH.

YpaBHeHne Jr+3=x-1 PaBHOCHIIBHO CHCTEME
13- 3x=(x-1)",

|x-120
2
- X+x-21=0
Pemras IEpBOC yYpaBHCHHUEC OTOU CHUCTCEMbI, PABHOCHJIIBHOC YPAaBHCHHIO = )
x,=1_=x,=-1
MOJIYYUM KOPHHU n .

BTopoii kopeHb HE YIOBIETBOPAET HEPABEHCTBY CHUCTEMBI M, CIIEIOBATEIbHO, SIBIISETCS
IIOCTOPOHHUM KOPHEM HUCXOAHOTO YPABHEHHS.

Orser. ¥ =1,
2)Pewmnth ypaBHEHME

X+~2x+3=0

r = —
Penrenne: MeTox yeaMHEHNS PajMKaIa IPUBONT K ypaBHeHHio ¥ 2X + 3 =0 -1
DTO ypaBHEHUE PABHOCHIBHO CUCTEME
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2x+3=(6-x).
6-x20
=11 x

o x
Pemas mnepBoe ypaBHEHHME JTOW CHCTEMBI, IIOJYy4YUM KOpPHH ~! nE , HO
=3

Il
o

ycmosue @ — X = 0 ppmonmsiercs Tombko s X

Orger. ¥ =3,

2 - -
3) Pemuts ypaBHeHHE -05" + 3 - 6 = - 6x- 24 .
Pemienne: D10 ypaBHEHHUE PABHOCHIIEHO CHCTEME
|—9x% + 3x—6=—6x- 24,
|—6x—2420

y —x 4 x+2=0
PeI_HaSI HepBoe ypaBHeHI/Ie 3TOU CHCTEMBI, paBHOCI/IJIBHOC ypaBHeHI/IIO - y

x,=-1_=x,=12
II0JIyYUM KOpHH "1 u

OnHako Mpu ATUX 3HAYEHUSIX X HE BBINOJHSAETCA HEPABEHCTBO 6x—24 3":", U MOTOMY
JTAHHOE YPaBHEHHUE HE UMEET KOPHEH.

OtBert. Kopheii Her.

4)Peuth ypaBHEHHE

x5 4a20-x= 7
Pemenne: Bo3senem o0e yactu ypaBHEHUs B KBaJpaT U IPOU3BEAEM NPUBEICHUE MOJOOHBIX
YJICHOB, MIEPEHOC ClIaraéMbIX U3 OAHOM YacTH PaBEHCTBA B JIPYIYyI0 U YMHOXEHHE 00eux ydacTel

Ha 1/2.
B pesynbrare monydumM ypaBHEHHE

= Yy — =11
“J'I[I +- ”'l["':" x=1z , SIBJIFOIIEEeCs ciaeacTBueM ucxoaHoro. CHOBa Bo3BeneM 00€ 4acTu
ypaBHeHUs B kBajpar. [lonydyum ypaBHeHuE

(x+3H20-x)=144

2 -
KOTOPOE MPHUBOAMTCS K BUay ¥ —13x+4=10
DT0 ypaBHEHHE (TAKKE SBIAIOIIEECS CIEACTBUEM UCXOIHOTO) MMEET KOPHH

X = 41 X, =ll_

O0a KopHSI, KaK MOKa3bIBAET MPOBEPKA, YAOBICTBOPSIIOT HCXOAHOMY YPaBHEHHIO.
OTBer.

x, = —I, x, =11 _

(I)opMa NnpeacTaBJICHUs pe3yabTaTa: BhIIIOJTHCHHBIC 3aJaHUA 1, 2.

Kpurtepun onenkmn:

Ouenka "oTJIMYHO'" CTaBUTCS, €CITM padOTa BBHIMOJHEHA B IMOJTHOM 00BEME C COOIIOIEHUEM
HE00XO0IMMOM TIOCTIE0BATEIHPHOCTH JIEHCTBUI; B OTBETE MPABUIHHO M aKKypaTHO BBIMIOJTHEHBI BCE
3aIMCU U BEIYUCIICHUA.

Ouenka '"'xopomio' CTaBUTCS, €CIM BBIIOJHEHBI TpeOOBaHUSA K OICHKE "OTIWYHO", HO
JIONYIIEHBI 2-3 HE04YeTa.

Ouenka "yI0BJIETBOPUTEJIBHO'" CTAaBUTCS, €Clid PabOTa BHINIOJHEHA HE MOJHOCTHIO, HO
00BEM BBITIOJIHEHHOW YaCTH TAaKOB, YTO IMO3BOJISIET MOJYYUTh MPABUIILHBIE PE3YJIbTAThl U BHIBOJIBI;
B XO/JI€ IPOBEACHUS PabOThI OBLIH TOMYIIIEHBI OLTHOKH.

Ouenka '"Hey10BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM pabOTa BBIMOJTHEHA HE MOJHOCTHIO WIIH

29



00BEM BBITTOJIHEHHON YacTH PabOTHI HE TMO3BOJIAET CAENATh MPABUIBHBIX BHIBOJIOB.
Tema 1.3. Kopuu, crenenu jgorapugpmsol
IIpakTnueckas padora Ne9
«IIpeoOpa3oBaHus BbIpaKeHUIl, COlePKAIINX CTENEHN U PAIUKAIbD)

Heas padorbl: OO0OOMMTH, 3aKPENUTh M CHCTEMATH3HPOBATH 3HAHMS Y4YaIIUXCS IPH
pELICHNN KOHKPETHBIX 3alaHUH 110 TeMe

Bbinosinus padory, Bel Oyaere:

YMETh:

- HaxoIuTh 3HAYEHHUS KOPHS, CTENEHU HA OCHOBE ONPENCIICHUS, WCIONIb3YysS IpHU
HEOOXOIMMOCTH HMHCTPYMEHTAIBHBIE CPEJICTBA; TOJIH30BATHCS MPHUOIMIKEHHOW OIICHKOW Ipu
MPAKTUYECKHUX pPacyeTax;

~ BBIIOJHATH PEOOpa3OBaHUs BBIPAKEHUN, NPUMEHSSI (OpPMYJbl, CBSI3aHHBIE CO
CBOMCTBaMH CTEIEHEI;

MaTtepuajbHOe o0ecneyeHue:
I/IH[[I/IBI/IZIyaHI)HBIe 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTHI JIGKIII/II;'I.

3ananmue:
1) [IpoBectu yrnporieHne cTeneHel ¢ paroHaIbHBIM TIOKa3aTeeM:

3c’d® —cd,,
Y locy T )
6) (.
a +a
2Jb
vab):(a-b)+ ————;
A A~

2) BbInomHUTh A€WCTBUS: (a\/a +bVb -

Ja++b

Ilopsinok BbINOJHEHHS Pa0OTHI
1) a) BeiHecuTe 3HAK MHHYC W3 MpOHM3BEACHHs. BOCHONB3yHTECh CBOWCTBOM CTEHCHHU C
OTpHULATENbHBIM MTOKa3aTeleM. YTOTpeOUuTe CBOMCTBO BOCIPOU3BE/IEHUSI BO BTOPYIO CTeNeHb. Jlis
OKOHYATEeJIbHOTO YNPOIIEHHsI 3TOrO MPUMEpa BOCHOIb3YHTECh MPABUIOM YMHOXeHHs apodeil. B
MOCJIETHEM 11are BOCHOIb3YWTECh ICJIEHUEM CTEIIEHEH C OIMHAKOBBIM I10KA3aTENIEM.

6) B sTOM ciydae Haj0 MPUMEHHUT CBOMCTBO CTENEHEW C OTPHUIATENbHBIM IOKa3aTeleM.
UTo0Obl pa3rpy3uTh MOJYUYEHHYIO JApoOb, HaJAO0 Mpeodpa3zoBaTh 3Ty ApoOb B jaeneHue. [Ipusectu
apoOb K oOmieMy 3HaMEHATeN0 M TPOM3BECTH CIIOKEHHE Jpobel ¢ OoOIIMM 3HaMEHaTeJeM.
[TocnenHuM marom caenaTh COKpalleHue.

2) Ompenenute MOPSIOK ACHCTBUS. BbIpakeHHMe B NEepBOM CKOOKE MPUBEAUTE K OOIIEMY
3HAMEHATENI0, B YUCIIUTENE CAeNaiiTe TPYNIUPOBKY U BBIHECUTE OOIIMNA MHOMKHUTENb 32 CKOOKY.
BrinonnuTe nenenue, cokpatute Ha oOIMid MHOXUTENb. [locieanee aelicTBUE — ClIOKEeHUE Ipodei
C OJIMHAKOBBIMH 3HaMeHaTensiMu. [IpuBenuTe mom00HBIE Cclaraembie.

Xoxa padoTsl
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((xﬁ)—?) (x2)4)y6 B x7 y527

x2y3 X10y10217

BHauasie Hajo NPOBECTH pPACKpBITHE CKOOOK, IS 3TOr0  BOCIIOJIB3YEMCS CBOWCTBOM
CTETICHEH.

1) YnpocTuTh BhIpaKeHHe:

(-3)6) ,.(4-2) .,6-3

X Xy 7-10 . 5-10_,7-17 -12.3 _-3.-5_-10_

= > -x yTz =Xy xyz7=
X

Bocnosib3yeMcsi CBOMCTBOM CTEIEHEH C OTpULIATEIbHBIM [TOKA3aTeJIEM.
_y’ 1

JEERNNNE yszlo

3 1

OTtBer Yo

12 3.5,510
X x°y’z

2) YIpocTuTh BIPOKCHUE

Jx+1 ) 1

XNx+x+x x2 _fx

Pemenue. Beesem o603nauenne a =+/x , tormax = (Vx)? =a?, xJx=d’a=a°.
a+l 1

. : .
a+a’+a a*-a

CDOpMy.TIa N3 yCJIOBHS 3aa4U MMOCJIC 3aMCHBI 6y):[eT BBIIIAACTD TaK:

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

Torna a+l 1 a+l a(a-1)(a’ +a+1) _ B

! a3+a2+a'a4—a_a(a2+a+l)' 1 =(@+ha-D=a’-1
Bepnemcs k 3ameHe: a’-1=x-1.
OrtBert: x-1.

®opma npeacTaBJIeHUs Pe3yJIbTaTa: BEIIIOJIHEHHOE 3a/1aHNE
Kputepun onenkn:

Ouenka "oTau4HO'" CTaBUTCS, eciii paboTa BHIMOJHEHA B MOJTHOM 00bEME ¢ COOII0IeHIEM
HEO0OXOMMOM MOCIIeI0BATENLHOCTH JICUCTBUI; B OTBETE MPABUJILHO U aKKypaTHO BBIMIOJIHEHBI BCE
3aMKCy U BBIYUCIICHUS.

Ounenka '"Xxopomo' CcTaBUTCS, €CIM BBIOJHEHb TpeOOBaHUS K OLIEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "yIoBJIeTBOPUTENbHO'" CTAaBUTCS, €Clid paboTa BBHITIOJIHEHA HE TMOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YacTH TaKOB, YTO MO3BOJSET MOJYYUTh MPABUIBHBIE PE3YIbTAThl U BHIBOIBL;
B XO/I€ IPOBEACHUS PabOThI OBLIH JTOMYIIEHBI OITHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO' CTAaBHUTCS, €CIIM padOTa BBHIMOJHEHA HE MOJTHOCTHIO WITH
00BEM BBITTOJIHEHHOH YacT paboThl HE TIO3BOJISIET CIETaTh MPABUIHHBIX BHIBO/IOB.

Tema 1.3. KopHu, crenenn jorapupmsol
IIpakTnyeckas padora Ne 10

«PewieHne nMoka3areJIbHbIX YPaBHEHHID)
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Heas padorbl: OO0OOMMTH, 3aKPENUTh W CHCTEMATU3MPOBATH 3HAHUS YUYAIIUXCS IPH
peLIeHNH KOHKPETHBIX 3a/laHuil 10 TeMe

Bbinosinus padory, Bel Oyjaere:

yMeTh:

- peliath nokKa3aTelbHbIEe YPaBHEHHUs], CBOASIINECS K TMHEHHBIM U KBAAPATHBIM;

- HaxXxOJQUTh 3HAYECHHS KOPHS, CTENEHM Ha OCHOBE ONpPENENCHHUs, WCHONb3Yys MpU
HEOOXOIMMOCTH HMHCTPYMEHTAJIbHBIE CPEACTBA; IOJb30BAaTHCS MPHUOIMHKEHHON OLICHKOW Mpu
MPAaKTUYECKUX pacyeTax;

- BBIINOJHATH MPeoO0pa3oBaHUSA BBIPAKEHUN, MpUMEHssT (GOpPMYIbl, CBSI3aHHBIE CO
CBOWCTBAaMHU CTETIEHEH.

MarepunanbHoe obecrnieyeHue:
WunuButyanbHble 3a1aHNs, CIIPABOYHBIC MaTePHAIbl, KOHCIICKTHI JICKIIHH.

3aganue:
Pemntes ypaBHeHue:
a) 3X2_4’5-\/_: 1 ,

27
B) 01%°705./01=0,001;

c) 4.(116jx_17.(ﬂx+420.

ITops/I0K BHINOJHEHHST PAGOTHI:
a-B) O0e 4YacTH ypaBHEHMS HPUBOAMM K OJHOMY oOcHoBammio: a'® =a®® |
(a > 0,a #1) 3arem ucnomszyem cremyromee coiicto: ( a' ¥ =a®® )< (f(X) = ®(x)).

¢) Pemaem kBagpatHOe ypaBHEHHE OTHOCUTENBHO TiepeMeHHOM (1/4)".

rae

Xox padoTsl
Permute ypaBHeHwHe: 0’1x2—0,5 -4/0,1=0,001.

Pemenue: [IpeoGpasyem ypaBHeHue k suay: a ' =a®™ .

2
01:%-05.010° 013 o 01* " —05+05_013 o 01 2 —043 3arem pemaem YPaBHEHHE:

x2=33x1=—ﬁ,x2=£

®opma npeacTaBiaeHus pe3yJabTaTa: BHIIOTHEHHOE 3aJaHNe

Kpurtepun onenku:

Ouenka "oTJIMYHO'" CTaBUTCS, €CITM padOTa BHIMIOJHEHA B IMOJHOM 00BEME C COOIIOICHUEM
HE00XO0IMMOM TIOCTIEIOBATEIHPHOCTH JIEUCTBUI; B OTBETE MPABUIHHO M aKKYPAaTHO BBIIIOJIHEHBI BCE
3aIMCU U BEIYUCIICHUA.

Ounenka "Xxopomo' CTaBUTCS, €CIHM BBIOJHEHB TpeOOBaHUS K OIEHKE "OTIWUYHO", HO
JIONYIIEHBI 2-3 HE04YeTa.

Ouenka "yI0BJIETBOPUTEIBHO' CTAaBUTCS, €clid paboTa BBHIMOJIHEHA HE MOJIHOCTHIO, HO
00BEM BBITIOJIHEHHOW YaCTH TAaKOB, YTO TMO3BOJISET TOJYUYUTh MPABUIBHBIE PE3YIbTAaThl U BHIBOJIBI;
B XO/JI€ IPOBEACHUS pabOThI OBLIH JTOMYIIIEHBI OITHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO' CTAaBHUTCS, €CIIM padOTa BBIMOJHEHA HE MOJTHOCTHIO WITH
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00BEM BBITTOJIHEHHON YacTH pabOTHI HE TMO3BOJIAET CAENATh MPABUIIBHBIX BHIBOJIOB.
Tema 1.3. KopHu, crenenn jorapupmsol
IIpakTnueckas padora Ne 11
«Pemenne nokazareJbHbIX HEPABEHCTB)»

Heas padorbi: OO0OOmMTH, 3aKPENUTh W CHCTEMATU3MPOBATH 3HAHMS YYAIIUXCS IPH
pelIeHNH KOHKPETHBIX 3aJlaHUH 110 TeMe

BobinosinuB padory, Bel Oyjaere:

yMeTh:

- peliaTth NoKa3aTelbHbIC HEPABEHCTBA;

- HaxXxOQUTh 3HAYECHHS KOPHS, CTEINEHHM Ha OCHOBE OIpPEACIICHUs, UCIOJIb3Ys MpHU
HEOOXOIMMOCTH HMHCTPYMEHTAIbHBIE CPEJICTBA; TOJIH30BAThCS MPUOIIHKEHHON OICHKOH mpH
MPAKTUYECKUX PacyeTax;

- BBINOJHATH MpeoOpa3oBaHUs BBIPpAKEHUH, NTpUMEHsST (GOpPMyIbl, CBSI3aHHBIE CO
CBOWCTBAaMHU CTETIEHEH.

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

3aganue:
Pemnts HepaBeHCTBO:

a) 10%°5>-01;

) [%sz‘s's <[27f;

: <

x—4 3 l
X =
<27

¢) 3

ITopsinok BbIMOJTHEHHS Pa0OTHI:

OG6e 4acTH HepaBeHCTBA TIPHBEAUTE K OAHOMY ocHoBaHmio: a' ¥ »=a®® . Tlpu pemenun
JIAHHOTO HEPaBEHCTBA 1MeeT MECTO npeoOpaszoBaHHue:
0<a<1 a>1
a'-a® o

un :
f(x) < D(X) f(x) > D(X)
Xox padoTsl
Pemrnte HepaBerncTBo: 5% - 2% = 0173,

Pemenne: IIpeoGpasyem HepaBeHCTBO K Buay: a' ) = a®™ . Jlng nesoif uactu HepaBeHCTBA

WCIIONb3yeM CBOMCTBO cTemeHeil: a™*b*=(a*b)* , mma npaBoli wacTm cBOWCTBO cTemeHel ¢
OTPHULATEIILHBIM IT0KA3aTEIIEM, ITOJIYyIaeM:

(5-2)" = (101)° < 10° = 10° = x = 3.
(I)opMa NMpeaACTaBJCHUSA PE3yabTaTa: BEIIIOJTHCHHOC 3aJaHNC

Kpurepum ouenku:
Ouenka "oTau4HO'" CTaBUTCS, eciii paboTa BHIMOJIHEHA B MOJHOM 00BEME ¢ COOMI0IeHIEM
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HE0O0XOAMMOM TOCIIEI0BATENILHOCTH JICHCTBUIN; B OTBETE MPABMWJIBHO M aKKYPAaTHO BBIIIOJHEHBI BCE
3aMKCH U BBIYUCIICHUS.

Ounenka ''Xopomo' CcTaBUTCS, €CIAHM BBINOJIHEHB TpeOOBaHMS K OIEHKE "OTIMYHO", HO
JIONYIIIEHBI 2-3 HeJoYeTa.

Ounenka "yI0BJIETBOPUTEIBHO'" CTAaBUTCS, €CIIM paboTa BHIMOJHEHA HE MOJHOCTHIO, HO
00BEM BBIMIOJIHEHHOM YacTH TaKOB, YTO MO3BOJISIET MOJIYYUTh IPABUIbHBIE PE3YJIbTAThl U BBHIBOJIBL;
B XOJI€ TPOBEACHUS paObOTHI ObUIN TOMYIIEHBI OITHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO' CTAaBHUTCS, €CJIM padOTa BBIMOJHEHA HE MOJTHOCTHIO WIIH
00BEM BBINOJIHEHHON YacTH PadOTHI HE TMO3BOJIET CACNATh MPABHIBHBIX BHIBOJIOB.

Tema 1.3. KopHu, crenenn jorapupmsol
IIpakTnueckas padora Ne 12
«Pemenne nokazareJbHbIX yPAaBHEHUI 1 HEPABEHCTB)

Henapr padorbr: OOO0OMMTH, 3aKpENUTh U CHCTEMATU3MPOBATh 3HAHUS YyYalllUXCsl MpU
PELICHNN KOHKPETHBIX 3a/laHUi 110 TeMe

Boinosinus padorty, Bel Oynere:

yMeThb.!

- pewaTh IOKa3aTelbHbIE YPaBHEHUS M HEPABEHCTBA, CBOJALIMECS K JIMHEWHBIM U
KBaJPaTHBIM;

- HaxOOUTh 3HAYEHHS KOpHSA, CTENEHHM Ha OCHOBE ONpPEAENICHUs, HCIOJIb3ysd IIpU
HEOOXOJIMMOCTH HWHCTPYMEHTAIBHBIE CPEJICTBA; TIOJIB30BATHCSA MPHUOIMKCHHONW OIEHKON TIpH
MPAKTUYECKUX pacyueTax;

- BBINOJIHATH MPEOOPa3OBaHUS BBIPAKCHUN, NPHUMEHSSI (OPMYJbI, CBSI3aHHBIE CO
CBOMCTBAMM CTEIICHEH.

MarepuajbHoe obecnedeHne:
I/IH)II/IBI/II[yaHI)HI)IC 3alaHuA, CIIPAaBOYHBIC MaTCpUalibl, KOHCIICKTBI HeKHHﬁ.

3ananmue:
Pemuts ypaBHEeHHE:

a) 01*-05../01=0,001;

B) 4'[116JX _17.[411]X+4:0.

TopsA0K BHINOJIHEHHsS] PAGOTHI:
a-8) OOe wacTH ypaBHeHHS MNPUBOAMM K OAHOMY ocHoBaHmio: a'™ =a
(a = 0,a #1) 3arem ucnonssyem cienyromee coiicto: ( a'® =a®? )< (f(x) = D(x)).

@
() , TIe

Xon paborhr:
Pemmre ypaBHEHHE: 0’1x2—0,5 -4/0,1=0,001.

Pemennue: [IpeoGpasyem ypaBHeHue k suay: a ' =a®™ .

2
01%-05.010° =013 o 01* " —05+05_013 01 2 _ 0413 3aTem pelaem ypaBHEHHE:
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x2:3:x1:—ﬁ,x2:\/§

Pemnts HepaBeHCTBO:

x2-55 3
25 ’ 27 Y-
B — |

c) 3X7X4_3 < i
27
O6e yacTh HepaBEeHCTBA MPHUBEAUTE K OJHOMY OCHOBAHUIO: a'™ = a®™», [Ipu pemenun
JAaHHOT'O HepaBeHCTBa UMECT MECTO npeo6pa3013aHHe:
O<a<1 a>1

a'® g% o wi .
f (X) < D(X) f (X) > D(X)

CDopMa NMpeacTaBJdCHUd pedyjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun ounenku:

Ouenka "oTJHYHO'" CTaBUTCS, €CIIM padOTa BBHIMOJHEHA B IMOJIHOM 00BEME C COOIIOIEHUEM
HE0OXOTMMOM TIOCIICIOBATEIIFHOCTH JICHCTBUI; B OTBETE MPABWIBHO M aKKYPATHO BBIITOJIHEHBI BCE
3allMCH U BEIYMCIICHUA.

Onenka ''Xxopomo' CTaBUTCS, €CIM BBINOJIHEHbl TpeOOBaHUSA K OIEHKE "OTJIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "yIoBJIeTBOPUTENbHO'" CTAaBUTCs, €ciid paboTa BBHINIOJIHEHA HE IMOJHOCTHIO, HO
00BEM BBITIOJIHEHHOW YacTH TaKOB, YTO MO3BOJISET MOJIYYUTh IPABUIBHBIE PE3YJIbTAThl U BHIBOIBL;
B XOJI€ TIPOBEACHUS PabOTHI OBLIH JIOMYIIICHBI OITUOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BHIMOIHEHA HE MOJHOCTHIO MU
00BEM BBITTOJIHEHHOH YacT pabOThI HE TIO3BOJISET CIIEIATh MPABUIBHBIX BHIBOIOB.

Tema 1.3. Kopuu, crenenu jorapupmsbl
IIpakTnueckas padora Ne 13

«HaxoxkaeHue 3HaYeHUil JJorapudma 1mo npou3BoibHOMY ocHOBaHU0. [Iepexon oT
OHOT'0 OCHOBAHMA K Apyromy. Borunciienue u cpaHenue Jiorapupmos. JlorapupmupoBanue
U NOTEHIMPOBAaHUE BbIPAKEHUID)

Heabr padorbr: OOCOOMMTH, 3aKPENUTh U CHCTEMATU3UPOBATh 3HAHMS YdallUXcs IpHU
pelIeHNH KOHKPETHBIX 3aJIJaHHi 10 Teme

Beimosnus patdory, Bel Oyaere:

yMeThb:

- HAXOJUTh 3HAUYEHUS KOpHS, CTENICHH, Joraprudma Ha OCHOBE ONPEAETICHHs, UCTIOIb3Ys MPH
HEOOXOIMMOCTH HWHCTPYMEHTAJbHBIE CPENICTBA; IOJH30BATHCA MPHUOJMKEHHON OIEHKOW TIpH
MIPaKTUYECKUX pacueTax;

~ BBIIOJHATH MpPeo0pa3oBaHUsA BBIPAKEHUH, MpHUMEHssT (GOpPMYJbl, CBSI3aHHBIE CO
CBOWCTBaMH CTeTeHeH, JorapupmMoB;

MarepunanbHoe obecneyeHue:
I/IH)]I/IBI/IHyaJ'H)HI)Ie 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI HGKHHﬁ.
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3amanmue:
1) Haiinute 3HauYeHUs BBIpAXKEHUM:

a) logs 135 — log 55,4;
b) log, 104 — log 4 6,5;
¢) logs loge 3378,

2) Haliqute 3HaYeHUs BBIPDAKEHHMN:
a) 5log5 2 + 36Iog6 m;
b) 2Iog2 54+ 81'0991.@;

1-log,6 —log ,0,125
) 27 098° 47947

IMopsinok BbINOJIHEHUS PadOT

1) Hcnone3yiiTe COOTBETCTBYIOIIME CBOMCTBA JOTapu(MOB U OINpeAeiicHUE
norapuma.

2) Hcnone3yiiTe OCHOBHOE Jorapu()MHUUECKOe TOXKIESCTBO U  CBOMCTBa
Jorapu(dmoB.

Xox pabdoThI:
1) Borunciure: Iog0 - 0,64+ IogO 510.

Pemenue: |og 0.25 0,64+log 01510 =
log. a

Hcnone3yem GopmMysty mepexoaa K HOBOMy ocHoBaHui0 10g, a = o1 b’ MOJIy4YUM
0g

_ log, ;0,64
" log,; 0,25
Aajiee UCII0JIb3yeM CBOMCTBA norapmbMa CTCIICHHU U norapnq)Ma IMIPOU3BCACHUSA
=log,s J0,64 + log, ;10 =1log,(0,8-10) =log, ;8 = 3.

Ortser: -3.

+1l0g,510 = % log,s 0,64 +1log, ;10 =

(I)opMa NMpeaACTaBJICHUSA Pe3yabTaTa: BBIIIOJIHCHHOC 3a/IaHNUE

Kputepun onenkmn:

Ouenka "oTJIMYHO'" CTaBUTCS, €ClTM pabOTa BBHIMOJHEHA B IMOJHOM 00BEME C COOIIOICHUEM
He00X0IMMOM TOCNE0BATENHHOCTH ICHCTBUI; B OTBETE MPABUIHHO M aKKypaTHO BBIMIOJTHEHBI BCE
3aIIMCH U BBIYUCIICHHUS.

Ounenka '"xopomo' CTaBUTCS, €CIHM BBIIOJHEHB TpeOOBaHUS K OIEHKE "OTIUYHO", HO
JOTMYIIEHBI 2-3 HeloYeTa.

Ounenka "yI0BJIETBOPUTEIBHO'" CTaBUTCS, €CU paboTa BBHIMOJIHEHA HE TMOJIHOCTHIO, HO
00BEM BBITIOJIHEHHOW YaCTH TAaKOB, YTO MO3BOJISIECT TOJYYUTh NMPABUIILHBIE PE3YIbTAThl U BHIBOJIBI;
B XO/I€ POBEACHUS paOOTHI OBLIN TOMYIIIEHBI OLTUOKH.

Ouenka '"Hey10BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM pabOTa BBIMOJTHEHA HE MOJHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TTO3BOJISAET CIeIaTh MPABUIHHBIX BHIBOIOB.

Tema 1.3. Kopnu, crenenu jorapugmsi

IIpakTnyeckas padora Ne 14

36



«HpHﬁJIH)KeHHLIe BBIYUC/ICHHUSA U PCIHICHUEC NMPUKJIAAHBIX 3aaY»

Heas padorbl: OO0OOMMTH, 3aKPENUTh W CHCTEMATU3MPOBATH 3HAHMSA Yy4allUXcs NpU
pelIeHNH KOHKPETHBIX 3aJlaHHH 110 TeMe

Bbinosinus padory, Bel Oynere:

YMETB:
~ HaXOJUTh 3HAUYEHUS KOPHS, CTEIICHH, JIorapu(ma Ha OCHOBE ONpPEAEICHUs, UCTIONb3Ys U

HEOOXOMMOCTH HWHCTPYMEHTAJBHBIE CPEACTBA; I0JIb30BAaThCS MPUOIMKEHHON OLICHKOH TMpHu
MPAKTUYECKUX pacyeTax;

~ BBINOJHATH TPEoOpa3OBaHUs  BBIPAKCHUN, TNPUMEHsST (QOpPMYIBL, CBS3aHHBIE CO
CBOMCTBaMHU CTENeHe, Torapu@mos;

MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPAaBOYHbIC MAaTCPpUaJIbl, KOHCIICKTbI JICKI_[I/II;'I.

3ananmue:

Beruuciure: Iog 0.25 0,64+ |og 0'510 .
1-log.,6 —log ,0125
Haitnure 3HaueHne BbIpaXEHUS: 27 93 -4 94 .

HOpﬂIlOK BbIIIOJTHCHU A paGOTbI:
log, a
log b

2) Ucnonb3yeM CBOMCTBA CTENEHEH U OCHOBHOE JIOTapU(PMUIECKOE TOKIECTBO

1) Ucnone3yem dopmyiy mepexona K HoBoMy ocHoBanuto l0g, a =

Xox padoThl
Brruncnure:

log,, ,50,64+log,510=

log, a
Hcnone3yem Gopmysty mepexona K HOBOMy ocHOBaHUi0 10g, a = Ig—cb , IOJTY49UM
O C
log, . 0,64 1
= —=——+log,;10==log,; 0,64 +log,;10 =
Iogoy5 0,25 gO,S 2 gO,S gO,S

Aajiee UCII0JIb3yeM CBOMCTBA norapmpMa CTCIICHU U HOFapH(bMa IMPOU3BCACHUS

=log,5+/0,64 +1og, ;10 =1log,;(0,8-10) =log,; 8 = —3.

Ortser: -3.
1-log,6 —log ,0,125
Haitnure 3HaueHue BbIpaXEeHUS: 27 3" -4 4 .
Hcnonb3yeM cBOICTBA CTENEHEH UM OCHOBHOE JIOTapU(PMHUECKOE TOKIECTBO

— (33)1—I0936 _ 4—Iog 40,125 _

3 log 0125 1 33 :
373_4 94 :373_0,125—1=f_8=_7z
log .. 6 6 8
3 3

_ 3:-3—3I0936 _4—Iog40,125 _

37



OtBet: —7 Z
8

CDopMa IPEeaACTABJICHHUA Pe3yJbTaTa: BBIIIOJIHCHHOC 3aJIaHNUC

Kpurtepun onenku:

Ouenka "oTJHYHO'" CTaBUTCS, €CIIM pabOTa BBIMOJHEHA B IOJHOM 00BEME ¢ COOJIIOICHHEM
HE0OXO0IMMOI TIOCIIEIOBATEIFHOCTH JICHCTBUI; B OTBETE MPABWIBHO M aKKYPATHO BBIIIOJIHEHBI BCE
3alMCH U BBEIYMCIICHUA.

Ounenka ''Xopomo'' CTaBUTCS, €CIAHM BBINOJIHEHB TpeOOBaHMS K OIEHKE "OTIMYHO", HO
JIONYIIIEHBI 2-3 HeJ04YeTa.

Ounenka "yI10BJIETBOPUTEJIBHO' CTAaBUTCS, €CliM paboTa BBHIMOJHEHA HE MOJHOCTHIO, HO
00BEM BBITIOJIHEHHOW YacTH TAaKOB, YTO IO3BOJISCT MOJYYUTh MPABUIILHBIC PE3YJIbTAThl U BHIBOJIBI;
B XOJI€ IPOBEACHUS paOOTHI ObUIN JTOMYIIEHBI OITHOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CIU padOTa BHINOJHEHA HE MOJHOCTHIO MU
00BEM BBITTOJIHEHHOH YacT pabOThI HE TIO3BOJISET ClIEIaTh MPABUIHHBIX BHIBOIOB.

Tema 1.3. Kopnu, crenenu jorapupmsol
IIpakTnueckas padora Ne 15
«Pewrenue Jjorapu(pMuYecKuxX ypaBHeHHUI»

Heapr padorbr: OOCO0OMMTH, 3aKPENUTh U CHCTEMATU3UPOBATh 3HAHMS YYalUXCS IpU
pELICHUY KOHKPETHBIX 3alaHUi 110 TeMe

Brinosinus padorty, Bl Oynere:

yMeThb:

- pewarts JorapupmMuyeckue, ypaBHeHHUs, CBOSIIMECS K TUHEWHBIM U KBAIPaTHBIM;

- HaxoJUTh 3HaYEHMs KOPHS, CTENIEHHU, JJorapu(ma Ha OCHOBE OIPEIEIEHHUS], UCTIONb3Ys MTPU
HEOOXOJMMOCTH HWHCTPYMEHTAJIbHBIE CPEJCTBA; TMOJIH30BATHCA MPHUOIMKEHHON OIEHKOW mpu
MIPAKTUYECKHUX PACUETAX;

- BBINOJHATH MpPeoOpa3oBaHUs BBIPAKEHUN, NpPUMEHsST (OPMYIbl, CBSI3aHHBIE CO
CBOWCTBaMH CTETEHEH, JJorapupmMoB;

MarepuajbHoe obecnedeHne:
I/IH)II/IBI/II[yaHI)HI)IC 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTEI J'IeKIIHfI.

3aganue:
Peumre ypasuenue: In(x+4)—In(x+3)=In3

Kparkue Teopernyeckue cBeeHH:

Hcnonb3ys cBoiicTBa Jorapu@moB 006€ 4acTH ypaBHEHUS IPUBOJIUM K OJTHOMY OCHOBAHHUIO

log a2 f(X) = log 4 g(x), @> 1. lloreHuupyem obe wacTu ypaBHeHus, noiaydaem f(X) = g(x).
Pemraem nosydeHHoe ypaBHeHue. T.K. MOTEHIIMPOBAHNE YPABHEHUSI MOXKET MPUBECTH K TIOSBICHHIO
MOCTOPOHHUX KOPHEH, TO JIeNaeM MPOBEPKY. 3alMChIBaéM OTBET.

Ilopsinok BbINOJHEHHS PadOThI:
3anucaTh 3a/laHHE B TETPaJb U PEIIUTb.
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Xox padoTsbl
log, 5V = (x—4)-log, 5.

Pemenne: CornacHo CBOICTBaM JorapupMUIECKOM byHKIMH
log, 572 =log, 5" * «>5""% =5"* <> \x+2 =x—4=> x+2=x? —8x+16; [[puBouM ypaBHEHHUE K

CTaHJIapTHOMY BHUJY x%-9x+14=0. Pemaem KBaJPaTHOE YPaBHEHUE M IMOJy4aeM KOPHH X1=2, Xp=1.
[IpoBepka mokasbIBaeT, YTO X1=2 SIBISETCS MOCTOPOHHUM KopHeM. OTBeT: 7

CDopMa NMpeacTaBJdCHUs pe3yjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun ounenku:

Ouenka "oTJMYHO'" CTaBUTCS, €ClIM padoTa BBHIMOJHEHA B IOJIHOM 00BEME ¢ COOIIIOICHHEM
HE0OXO0IMMOI TIOCIIEIOBATEIFHOCTHU JICHCTBUI; B OTBETE MPABWIBHO M aKKYPATHO BBIIIOJIHEHBI BCE
3alMCH U BBEIYMCIICHUA.

Ounenka ''Xxopomio' CcTaBUTCS, €CIHM BBIIOJIHEHB TpeOOBaHUS K OIEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "y10BJIeTBOPUTENbHO'" CTAaBUTCS, €Clid pabOTa BBIMIOJIHEHA HE TOJHOCTBIO, HO
00BEM BBITIOTHEHHOM YaCcTH TAaKOB, YTO MO3BOJISET MOJYYUTh MPaBUIbHbBIE PE3YIbTAThl U BHIBOJIBI;
B XOJI€ TPOBEICHUS paObOTHI OBUTH TOMYIIEHBI OITHOKH.

Ouenka ""Hey10BJI€TBOPUTEIbHO' CTaBUTCS, €clid PadOTa BBHIMOIHEHA HE TOJHOCTHIO MU
00BEM BBITTOJIHEHHOH YacTH pabOThI HE TIO3BOJISET ClIEIAaTh MPABUIBHBIX BEIBOIOB.

Tema 1.3. KopHu, crenenu jorapu@msbi
IIpakTnueckas padora Ne 16
«Pemmenue JorapupMuyecKux HepaBeHCTB»

Heapr padorbr: OOCOOMMTH, 3aKPENUTh U CHCTEMATU3UPOBATh 3HAHMS YdalluXcs IpU
peleHNH KOHKPETHBIX 3a/laHui 10 Teme

Beimosinus patdory, Bel Oyaere:

yMeThb:

- pewarts JorapupMuyeckiue HEepaBeHCTBA;

- HaxoJuTh 3HaYEHMs KOpPHS, CTENEHHU, JJorapu(ma Ha OCHOBE OIPEIEIEHHUS], UCIIONb3Ys NTPU
HEOOXOJMMOCTH HWHCTPYMEHTAJbHBIE CPEACTBA; I0JIb30BAaThCS NPHUOIMIKEHHOM OLIEHKOM mpu
MPaKTUYECKUX PACUETaX;

~ BBIMOJHATH NPeoOpa3oBaHMs  BBIPAKEHUH, TNpUMEHsSsT (QOPMYIbl, CBA3aHHBIE CO
CBOMCTBaMHU cTeneHei, Jorapudmos;

MarepuanbHoe o0ecnieyeHme:
WNHauBuayanbHble 3a1aHNsI, CIIPABOYHBIE MaTEpUabl, KOHCIIEKTHI JIEKIIHA.

3aganme:
2logs(x —1) —logz(2x - 5)< 1

ITopsinok BbINOJHEHHS PadOTHI:
1)PaboTaeM 1o anropuTMy: HCIOJIB3YS OINpejeieHue jorapupma obe 4acTH HepaBEHCTBA
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MPUBOAMM K OJHOMY OCHOBAHHIO, T. €. IMoJiyuaeM HepaBeHCTBO Buaa 10g , f(X) < log 4 g(x). Ecnu
ocHoBaHue jorapudma a=x-3> 1, To HepaBeHcTBO 10g 5 f(X) < 109 4 g(X) paBHOCHIBHO 000 U3

Flx) < g ()
) f =0 {f[x] ~ g(x)
CUCTCM. g[;r:l - HITH g[x} -0 .

Ecmu 0< x-3<1, 1o HepaBeHCcTBO 10g 4 f(X) < 109 4 9(X) paBHOCHIIBHO J1I000M M3 CHCTEM:
Fla) = gix)
Flrd =10
gl =0

Flad = gl
Flad =10

NI { . Pemaem IMOJIYYCHHYIO CUCTEMY, 3aIllMChIBaA€M OTBCT.

2)B nieBoii yacTH HEpPaBEHCTBA JIeNaeM MpeoOpa3oBaHus, HCIOIb3YsI CBOWCTBA JOrapu(mMoB-
jorapudM CTENeHH U JIorapu(M 4acTHOTO:

log a*=klog a, ¢>0, c#l, a=0,

logﬁ[gjzlogca—logcb, c=0 ¢zl a=0 b=0

[Monyuaem HepaBeHcTBO BHaa 10g 4 f(X) < g(x), @ 1, koTopoe 3amMeHsieM Ha PaBHOCHIIbHYIO
Fla) = g(x)
cucremy: 4 ) =0 pemaem HOJIyYEHHYIO CHCTEMY, 3aIUCHIBAEM OTBET.

gled =10

Xox padoThl
1) Pemmte HepaBeHCTBO

lia;;_z;zx(x2 +2x + 2)£ 2.

Pemenue: HepaBeHCTBO paBHOCHIIBHO COBOKYITHOCTH CUCTEM

2 2 2 2
X +2x+224x", X +2x +2<4x7,
) Y
X +2x+2>0, HIIH X +2x+2>0,
0<2x<1 2x > L
i 2 2
3x - 2x-2<0, 3x - 2x-220,
1 HIH 1
0<x<— x>
L 2 2
3[ 4 ‘ = ] [‘ l 5 ] S “ 3[ " “_\v] [‘. l__\)] 2 “
3 3 3 3
TR
1 1
0<x< X>—=.
2 2

[IpuMeHnM METO HHTEPBAJIOB

1--/17 §1+J177 1- /17 1+ /17
3 i3 3 3
e > -
1} E l
2
1Y, [1+47
x€E [0; 5 | 3 +oo
OTBeT:
2) Pemnth HEpaBeHCTBO
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2
10g0310g6u<0
’ x+4 _

Pemenue:
2 2
X +x x°+x
log,;log, —— <log;-1;, = log,——>1 =
’ x+4 ’ x+4
o Mrxie L Gr3a8)
x+4 x+4

HpI/IMeHI/IM MCTO/J UHTCPBAJIOB

N =3

i g ’_

N

xel-4;-3)J(8 +=)

HpI/I OTUX  3HAYCHUIX X BCC  BbIPpAXKCHHA, CToAIIME 1104  3HaKaMH JIOI“apI/I(I)MOB,
TTOJIOXKUTCIIbHEI.

xel-4-3)U(8 +=)

OTtBer:
®opMa npeacTaBjeHus pe3yJIbTaTa: BbIIIOJIHEHHOE 3a/IaHUE

Kpurtepun ouenku:

Ouenka "oTJHYHO'" CTaBUTCS, €ClIM pabOTa BBIMOJHEHA B IOJIHOM 00BEME ¢ COOJIIOICHHEM
HE0OXOTMMOM TIOCIICIOBATEIIFHOCTH JICHCTBUI; B OTBETE MPABWIBHO M aKKYPAaTHO BBIITOJIHCHBI BCE
3alMCH U BBIUNCIICHUS.

Ounenka ''Xxopomo' CcTaBUTCS, €CIM BBIOJHEHb TpeOOBaHUSA K OIEHKE "OTJIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "yI0BJIETBOPUTEJbHO'" CTAaBUTCS, €Clid paboOTa BHIMIOJIHEHA HE TMOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCcTH TAKOB, YTO MO3BOJSET MOJYUYUTh MPaBUIbHBIE PE3YIbTAaThl U BHIBOJIBI;
B XO/JI€ MPOBEACHUS pabOTh! OBLIH JTOMYIIEHbBI OLUTHOKH.

Ouenka "Hey10BIeTBOPUTEIbHO' CTaBUTCS, €ClU PadOTa BBHIMOJHEHA HE TOJHOCTHIO MU
00BEM BBITIOJTHEHHOM YacTH paOOThI HE MTO3BOJISIET CAENATh MPABUILHBIX BHIBOJIOB.

Tema 1.3. Kopuu, crenenu jorapugmnbi
IIpakTHyeckas padora Ne 17
«PemeHue Jiorapu(pMuYecKuX ypaBHEeHHH U HEPABEHCTB

Heabr padorbr: O6GOOMIMTH, 3aKpENUTh U CHCTEMATU3UPOBATh 3HAHMS YdallUXcs IpU
pELIEHNN KOHKPETHBIX 3a/laHui TI0 TEME

Beinosnus patdory, Bel Oyaere:

YMETh:

- pemarts JorapupMuyeckiue HEepaBeHCTBA;

- HAXOJWTh 3HAYEHUS KOPHS, CTEIICHH, JIOTapr(ma Ha OCHOBE ONPEICITICHHS, UCIIONB3YsI IPH
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HEOOXOIMMOCTH HMHCTPYMEHTAIBHBIE CPEJICTBA; TOJIh30BATHCS MPHUOIMIKEHHON OICHKOH mpH
MPaKTUYECKHUX pacyeTax;

- BBINIOJHATH MPEOOpa3OBaHUS BBIPAKCHUN, TPHUMEHsSI (GOPMYIbI, CBS3aHHBIE CO
CBOIMCTBaMHU CTEIICHEH, Jorapru(MOB;

MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHBIG 3alaHus, CIIPaBOYHBIC MaTCpHUalibl, KOHCIICKTLI JICKLII/If/’I.

3ananuga:
3apanue Nel. Pemure siorapudmMudeckne ypaBHEHUS U UX CHCTEMBbI
a ]
logmx+4+logyx+logge=2 gx—lgy =7
gx+lgy =5

3aganuneNe2. Pemuthb JorapumMuueckoe HepaBeHCTBO

log, x+log, x+1log, x<35
8
IMopsiiok BbINOJTHEHHSI PA6OTHI:
1)PaboraeM mo anropuTMmy: HCIOJIB3Yys OIpeneieHue jorapupma obe yacTh HEPaBEHCTBA
MPUBOIUM K OJIHOMY OCHOBaHHMIO, T. €. ImojiydaeM HepaBeHcTBO BHaa 10g 5 f(X) < 10g 4 g(X). Eciu
ocHoBaHue Jorapudma a=x-3>- 1, To HepaBeHcTBO 109 4 f(X) < 109 2 9(X) paBHOCHIBHO HOOOH U3

Fx) = g ()
) =0 F&J<m£
CUCTCM.: g[x:l -0 HITH g[x:' _ .

Ecmn 0< x-3<1, o HepaBerctBo 10g 4 f(X) < 10g 2 g(X) paBHOCHIBHO 11000 U3 CHCTEM:
Flal= gix)
flo) =0
gled =10

Flad = gl
Fflad =10

HUIn { . Pemaem MOJIYYCHHYIO CUCTEMY, 3alIMCBIBACM OTBCT.

2)B neBoit yacTH HepaBEHCTBaA JieJlaeéM NpeoOpa3oBaHUs, UCTOIb3Ysl CBOWCTBA Jorapu(pMoB-
Jorapu@m CTerneHu 1 Jorapu@m 4acTHOIO:

log a*=klog a, ¢>0, c#l, a=0,

logﬁ[g]zlogca—logcb, c=0, c#l, a=0, b=0

IMTonyuaem HepaBeHcTBO BHaa 10g 4 f(X) < g(x), @ 1, koTopoe 3aMeHsieM Ha PaBHOCHIILHYIO
Flad < g(x)
Flxd =10

CUCTCEMYV.
Y1 gt =0

. Pemaem MOJIYYCHHYIO CUCTEMY, 3alIMUChIBACM OTBCT.

Xox padoThI:
3anucath 3aJJaHE B TETPAIb U PEIINTh.
3) Pemmte HEpaBeHCTBO

lia;;_z;zx(x2 +2x + 2)£ 2.

Pemenue: HepaBeHCTBO paBHOCUIBHO COBOKYIMHOCTH CUCTEM
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9

2 2 2 2
X +2x+224x", X +2x +2<4x°,
) )
X +2x+2>0, HITH X +2x+2>0,
0<2x<1 2x > L
{ 2 2
3x - 2x-2<0, 3x -2x-220,
1 HIH 1
D<x<— x>
! 2
= —J7 7 _J7
3[‘. l’w.] [‘\. l \ ]Sﬂ 3[\ ]’\‘] [‘. l \’ ]2“.
3 3 3 3
TR
1 1
(’(.1‘(__‘ .r>ﬁ4

IIpuMeHHM METOJ UHTEPBAJIOB

xel-4-3)U(8 +=)

OTtBer:
®opMa npeacTaBjeHus pe3yJibTaTa: BbIIIOJIHEHHOE 3a/IaHUE

Kputepuu ounenkmu:

Ouenka "oTJHYHO'" CTaBUTCS, €CIIM pabOTa BBHIMOJHEHA B IMOJHOM 00BEME C COOJII0ICHHEM
HE0OXO0IMMOM TIOCIIEI0OBATEIPHOCTH JICHCTBUI; B OTBETE MPABIIIBHO M aKKypaTHO BBIMIOJTHCHBI BCE
3aMKCU U BBIYUCIICHUS.

Onenka ''Xxopomo' CTaBUTCS, €CJAM BBIIOJIHEHbI TpPeOOBaHUS K OLIEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "yIoBJIeTBOPUTENbHO'" CTAaBUTCs, €ciid paboTa BBHINIOJIHEHA HE IOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCcTH TaKOB, YTO MO3BOJISIET MOJYYUTh MPABUIbHBIE PE3YIbTAThl U BHIBOJIBI;
B XO/JI€ MPOBEACHUS PaObOThI OBLIH JIOMYIIICHBI OLTUOKY.

Ouenka '"Hey10BJIETBOPUTEJIBHO' CTABUTCS, €CJIM padOTa BBINMOJHEHA HE MOJTHOCTHIO WITH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISAET CIeTaTh MPAaBUIHHBIX BHIBOIOB.

Tema 2.1 OcHOBHbIE IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBanne TPUTOHOMETPHYECCKUX BbIPAKEHUI

IIpakTnyeckas padora Ne 18

«PajuaHHBIH METOJ U3MEPEHH YII0B BPALEHU H CBA3b C IPAJYCHOM Mepoii.
Haxoxnenue 3Ha4eHH I TPUTOHOMETPHYECKUX (PYyHKIIMI»

Heab padorsi: HayunThcs nepexoauTs OT paJuaHHONW MEphl YIJIOB K I'paJyCHON U 00paTHO.
Hayuurtcs HaxouTh 3HaUYE€HHUsI TPUTOHOMETPUYECKUX (PYHKLUH 110 ONPEeNCHHIO.

Beinosnus patdory, Bel Oyaere:

yMeTb:

~ HaXOJUTh 3HaYEHUS] TPUTOHOMETPUYECKUX BBIPAKEHUI Ha OCHOBE ONpEICICHHS, UCTIOIb3Ys
py HEOOXOMMOCTH MHCTPYMEHTAJIbHBIE CPEJCTBA; MOJIb30BATHCS MPUOIMKEHHOW OLIEHKOW Mpu
MPAKTUYECKUX pacyeTax;

~ BBINOJIHSTH IPe0Opa3oBaHusl BbIpAXKEHUM, MpUMEHssl (OPMYJIbl, CBS3aHHbBIE CO CBOWCTBAMU
TPUTOHOMETPUUYECKUX (DYHKIIUH.
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MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIC 3alaHuA, CIIPAaBOYHbIC MAaTCPUaJIbl, KOHCIICKTbI JICKI_[I/II;'I.

3aganmue:
1. BeIpasute B pagnaHax BEJIMYUHY yIUIa, 3aJaHHOTO B rpagycax
a) 150° ) 450°  B)40°
2. Bepasute B rpagycax BeIMUYUHY YIJla, 33JaHHOTO B pajinaHax

a) T 6)4w  B) =

ik El
3. Hcnonb3ys onpeeneHusi TPUrOHOMETPHUECKUX (DYHKIMNA, HAWIUTE 3HAKU 3TUX (DYHKIHMHA
JUISL YTJIOB:

a)-210°  6) =

HOpﬂ)IOK BbIITOJTHCHU A paﬁoTBl

1. Pannannas m rpagycHas Mepsl CBS3aHbl 3aBUCUMOCTBIO 180°% = wpadua. [lodTOMy
1° = Wu, 3HAYUT & ° = L:xpczdmn.
lap iap
2. UYroObl BBIPa3UTh Yroa B TIPajyCHOH Mepe BOCHOJIb3YHTECh COOTHOLICHHEM
1ap”
1pad = o
3. Hauepture envHUYHYIO OKPYKHOCTH, OTJIOXKUTE 3aJaHHBIA Yroj, IIOMHS, 4YTO

MOJIOYKUTEIBHBIM CUUTACTCS YTOJI, OTKJIAIBIBACMBII IIPOTHB YAaCOBOM CTPEJIKH, a OTPUIIATCIBHBIM —
10 YaCOBOM CTpEJIKE.

o Cunycom yena o Ha3vl8aemcs opouHama moukyu eOUHUYHOU OKPYHCHOCIU, NOJYYeHHOU npu
NOBOPOME HAYATILHO20 PAOUyCca HaA YOl 0.

e Kocunycom yena o Haswvleaemcs adbcyucca mouku eOUHUHHOU OKPYICHOCU, NOJYYEeHHOU
npuU NOBOPOMe HAYANILHO20 PAOUYCa HA V2Ol 0.

o Taneencom yena o Ha3vleaemcst OMHOULeHUE OPOUHAMbBL MOYKU eOUHUUHOL OKPYICHOCMU K
ee abcyucce.

e KomarneeHcom yena o Ha3vleaemcst OMHOUeHUe adCYuccybl MouKyU eOUHUYHOU OKPYICHOCMU
K ee opouHame.

Xoa padoThi:
1. Bripasute B paguanax BeIHYHUHY yTJiia, 3aJJaHHOTO B Tpajrycax
a) 120° 6)225° B)10°

o _T | o _ 2, o — T, o =:1E. o _T | o T

a) 120° = --120° =7 6)225° = - 225° =2 B)10° = 10°= T,
2. Brlpasute B rpagycax BeIHUUHY YIJIa, 33JaHHOTO B pajiiaHax

LY 6)2_“ B) T

a) 3 3 :

a) T=E-. X _q080 6)T=

g T ]

e o

Lap” 5T _
T3

4pe B) M =LA _ 5o
B T B
3. Hcrmonb3yst onpesienieHus] TPUTOHOMETPHUYECKIX (YHKINH, HAaWAUTE 3HAKH THX (YHKIUH
JUIS YTJIOB:
s it
a) —120 0) 3
ITocTponM €IMHUYHYIO OKPYKHOCTb M OTJIOKUM JaHHBIE YIJbl. YToa—120% oTKJIagbIBaeM 110
4yacoBoii cTpenke. Touka, cooTBeTcTBYIOIast yray —120° nexxut B |1l uerBepTH, 3HaUUT,
cogl—120°) = 0, sin(-1207) = 0,
tg (—120°) = 0, ectg(—120%) =10,
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®opma npeacTaBjeHus pe3yIbTaTa: BbIIIOJIHEHHOE 3a/1aHNE

Kpurtepun onenku:

Ouenka "oTJIMYHO'" CTaBUTCS, €ClIM paboTa BBHIMOJHEHA B IMOJIHOM 00BEME C COOIIOIEHUEM
HE0OXO0IMMOI TIOCTIE0BATEIHFHOCTH JICHCTBUI; B OTBETE MPABWIBHO U aKKYPATHO BBIIIOJIHEHBI BCE
3alKCU U BBIYUCIICHUS.

Ounenka ''Xopomo' CTaBUTCS, €CIHM BBINOJIHEHB TpeOOBaHMS K OIEHKE "OTIMYHO", HO
JIONYIIEHBI 2-3 HeJ04YeTa.

Ounenka "yI0BJIETBOPUTEIBHO'" CTAaBUTCS, €CIU pabdoOTa BBHIMOJIHEHA HE TOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YacTH TaKOB, YTO MO3BOJISIET MOJIYYUTh PABUIBHBIE PE3YIbTAThl U BBIBObL;
B XOJI€ TPOBEACHUS paObOTHI ObUIN TOMYIIEHBI OITHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO' CTAaBHUTCS, €CJIM padOTa BBHIMOJHEHA HE MOJTHOCTHIO WIIH
00BEM BBITTOJIHEHHOM YacT paboThI HE TIO3BOJISET CIEIaTh MPABUIHHBIX BHIBOIOB.

Tema 2.1 OcHOBHbIEC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBanne TPUTOHOMETPUYECKHUX BbIPpaKeHU

IIpakTuyeckas padora Ne 19

«IIpeodpa3oBaHne TPUTOHOMETPUYECKHUX BbIpa:keHUil. OCHOBHbIE
TPUTOHOMETPHYECKHE TOKIECTBA)

Leanb padorhi: HayuuThcsi HAXOAUTH 3HAUYEHUS] TPUTOHOMETPHUECKUX (DYHKUIUH, UCTIOIB3YS
OCHOBHBIE€ TPUTOHOMETPUYECKUE TOXKIECTBA.

Beinosinus padorty, Bl Oynere:

yMeThb:

- HAXOJWUTb 3HAYEHUS] TPUTOHOMETPUYECKUX BBIPAKEHUIN HA OCHOBE ONPEIEIICHNUS, NUCTIOIb3YS
IIpU HEOOXOIMMOCTH MHCTPYMEHTAJIbHBIE CPEJICTBA; MOJIb30BATHCA NMPUOIMKEHHON OIIEHKOW IpH
IIPAKTUYECKUX pacyeTax;

~ BBINOJIHSTH IPe0Opa30BaHus BbIpaXKEHUM, MpUMeHss (OpMYJIbl, CBSI3aHHBIE CO CBOMCTBAMU
TPUTOHOMETPUUYECKUX (YHKLUH.

MarepunanbHoe obecrnedeHue:
I/IH)II/IBI/IZ[yaHI)HI)IG 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI HCKHHﬁ.

3apanmue:
Haiinure 3HaYCHUS TPUTOHOMETPHUYECKUX (DYHKITHH, €CITH H3BECTHO:
5
1) sinoe=—, > axaw
11 2
| k|
2) cos o= — C, 7w <K =
L] 2
3

3) tg DC=—15

;—r <o

IHopsaoK BbINIOJIHEHHS PA0OTHI

1. 3anummuTe, 94TO AAHO B 3aJaHHH.

2. 3anmumuTte GOPMYIIBI OCHOBHBIX TPUTOHOMETPHUYECKUX TOXKIECTB, COAEPIKAIINE TaHHYIO
(GYHKIIHIO U TY, KOTOPYIO HEOOX0AUMO HANTH.

3. Breipazute HemsBecTHYIO (QyHKIMIO. Eciau HE0OX0AMMO W3BJIIeYh KBAJIPAaTHBIH KOPEHbB, TO
OTIpeJIeNIUTE 3HAK MCKOMON (DYHKIIMHU, UCTIOIb3YS 3aJaHHYIO YEeTBEPTh.
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4. BpluncnuTe 3HAYCHUS BCEX HEM3BECTHBIX (DYHKITHIA.

Xon padoThl:
Haiinure 3HaueHust TPUrOHOMETPUUYECKUX (QYHKLUH, €CIIM U3BECTHO:
)
1) cos 0= 10,8, Tﬁ == 2w
2) sin = EI,E:E =0 T
1T
= ——-,— =
3) tg g SHEw
kli
. = — =
a) [Jlano: cos w=10.8, == <e= 2x
Haiitu: sin . tg o ctg o
Pemenue: 1)3anuiiemM oCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO
cos? o 4sin® w=1
BbIpazuM 13 HEro HCKOMY0 (PYHKIUIO sin oc= 41 — cos? o
Tak kak cu"yc B IV yerBepru uMeeT  OTpPULIATENBHOE  3HAYEHHUE, TO
sin o= —f1 — 0,84 = —/0,36 = —0,5.
2) 3anuieM OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO

i =

tp =

4 ros o

HOI{CTaBI/IM HN3BCCTHBIC 3HAUCHUSA U HaﬁHeM HCU3BCCTHYIO Q)YHKHI/II-O
—0.6 i} 3

tg o= =——=——=-0,75

0.8 a <
3) 3anuiieM OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO

tg oootge =1
Bripazum u3 HET0 UCKOMYIO (DYHKIHIO ctg o= m%x

4 1
oty = -3 =-1 3
6) MaHo: ) sin o= 0,6, =m< =

Haiitu: cos wx, tg o, ctg =

Pemrenue: 1)3anuiiemM oCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO
cos? o +sin® x=1
BeIpazum u3 Hero HCKOMY QYHKIHIO cos o= 4~1 — sin? o<
Tak kak kocunyc Bo |l yeTBepTH oTpHLIATENEH, TO ros = —f1 — 0,36 = —0.8.

2) 3anuiieM OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO

i
tg o=
g ras o
HOI[CTaBI/IM HN3BCCTHBIC 3HAUCHUA U HaﬁHeM HCI/I3BeCTHYIO (I)YHKHI/IIO
0.6 & 3
tg o= = —=__=_pn75
5= e T 8T T4

3) 3anuieM OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO
tg oo etge =1
L
Bbipazum 13 HEro UCKOMYI0 (PYHKIHIO ctg o= -
4 1
ctg = ——=-1-

3 3

k|
B) JlaHo: tg &= —=,7

Haiitu: cos o, sin o ctg =
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Pemenue: 1) 3anuiieM 0CHOBHOE TPUTOHOMETPHUIECKOE TOKICCTBO
tgooetge =1

L L
= — = —1-=
Bripaszum u3 Hero UCKOMy0 (pYHKIUIO ctg - ctg 13
2) 3anuiineM OCHOBHOE TPUTOHOMETPUYECCKOE TOXKIECTBO
1
1+ tg? w=
g cose o

1
Bripazum u3 Hero nckomyro (pyHKIUIO cos =+ Titets

Tax xak kocunyc Bo |l yeTBepTH oTpHIaTeNeH, TO oz &= — =——=-

3) 3anuieM OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO

cos? oo 4sint x=1

Beipazum u3 HEro HCKOMy0 QYHKIIHIO sin &= +~/1 — cas? o

Tax kak curyc Bo || 4eTBepTH MOTOKHUTETBHBINA, TO sin &= 4J1 — 0,64 =~/T,36 = 0,6,

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHHE

Kpurtepun ounenku:

Ouenka "oTJHYHO'" CTaBUTCS, €CIIM padoTa BBIMOJHEHA B IOJHOM 00BEME ¢ COOIOIEHUEM
HE0OXOTMMOM TIOCIICIOBATEIHFHOCTH JICHCTBUI; B OTBETE MPABWIBHO M aKKYPAaTHO BBITOJIHEHBI BCE
3allMCH U BEIYMCIICHUS.

Ouenka ''Xopomo' CTaBUTCS, €CIHM BBINOJIHEHBI TpeOOBaHMS K OIEHKE "OTIUYHO'", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "yIoBJIeTBOPUTENbHO'" CTAaBUTCS, €Clid paboTa BBHIMIOJIHEHA HE TMOJHOCTHIO, HO
00BEM BBITIOTHEHHOW YacTH TaKOB, YTO TMO3BOJISET MOTYYUTh MPABUIBHBIE PE3YIbTAThl U BHIBOIBL;
B XO/JI€ MPOBEACHUS pabOTh! OBLIH JTOMYIIEHbBI OLUTHOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CU PadOTa BHIMOIHEHA HE TOJHOCTHIO WU
00BEM BBITIOTHEHHOM YacTH paOOThI HE MTO3BOJIAET CENATh MPABHIBHBIX BBIBOJIOB.

Tema 2.1 OcHOBHbIE IOHATHS] TPUTOHOMETPHUH.
IIpeoOpa3oBanne TPUTOHOMETPHYCCKHUX BbIPAKCHUH

IIpakTnueckas padora Ne 20
«IIpeoGpa3oBaHus TPUTOHOMETPHUYECKUX BbIpa:keHHi. POpPMYJIbI CJI02KEHMSs, YIBOCHHS.
®opmyJibl NPUBETEHU»

Heab padorei: Hayuntbes npeobpa3oBbIBaTh TPUTOHOMETPUUECKHUE BBIPAKEHHUSI, UCIIONIb3YS
TPUTOHOMETpUUYECKHE (HOPMYIIBI.

Boinoanus padorty, Bul Oynere:

yMeThb:

- HAXOJWUTh 3HAYEHUS] TPUTOHOMETPUUYECKUX BBIPAXKEHUN HA OCHOBE OTPE/EIICHNUS, UCIIONIb3YS
pU HEOOXOJUMOCTH MHCTPYMEHTAJIbHBIE CPEJCTBA; MOJIb30BATHCS MPUOIMKEHHON OLIEHKON mpu
MPaKTUYECKUX pacyeTax;

~ BBIIIOJIHATH MPeo0pa30BaHusl BBIPAXKEHUH, TPUMEHsST (OPMYJIbI, CBA3aHHBIE CO CBOHCTBAMU
TPUTOHOMETPUYECKUX (YHKITHI.
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MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIC 3alaHuA, CIIPAaBOYHbBIC MaTCpUaJibl, KOHCIICKTbLI HGKHHﬁ.

3aganmue:

cioel?® ¢ oed3” —2inll v 2indd
cord™ 201 6 + cord 620 547

1 24 ar i
Z.Z[aHO CUSDC=—E; cusﬁ:—;; :lr:.ilxc:?; ﬂrd:ﬁd:T,

1.Berunciure

Hatigure sinfe — 57,
gints -5 coaf +ooale —Soing

3. JIoKaKHUTE TOKAECTBO: oo = = tant

Ilopsii0K BBINOJTHEHHS PAGOTHI

1) 3anummuTe 3aJaHue W OINpPENeNIUTe, KaKUMH (hopMylaMu TPUTOHOMETPHH HYKHO
BOCIIOJIb30BaThCH.

2) [Tpumenute >Tu GOpPMYIIBL.

3) VYrpoctute mONy4MBIIEECS BbIpaXeHHE. Bprumcnure, eciu 3T0 HE00XOAMMO,

3HAUYCHHC BbIPAKCHUA.

Xoj penieHus:
1 Brrumciare coef 1% o2 BT+ 271 20 26"

220" ¢ 082 57 + oozl 0 2R 25"

Pemenue:
cosT1"  coz20° + sinf 1« sin2b®

sim20® « pos25" + eos20" « sin25®

Hﬂﬂ pEeLIICHUA HaM H606X0,£[I/IMO HUCIIOJIB30BaTh q)OpMy.HBI CJIOKCHMUA:
coslee + B) = cose « cosf F sine - sinf

sinle + £ = sine - cosf + cose - sing
cos71" - cos26% + 5inT1%  sin26°  coz(71" — 26%)  cos45°

sin20° - cos25° 4 cos20° - 5in25°  #in(20° 4 257 sindS°

\ 2 4T T
K= = - - [’ H -,
2. JlaHo =in o+ cosf 0y e m 0= f o

=tgase =1

Hatigure sinfe + 47,

Pemenne:  J[na  pelieHMss HaM ~ HYKHO  MCIHOJbB30BaTh  (hOpMyIy
sinfee + £ = sina * cosf + cose  sing

Ho HaMm Hen3BeCTHBI zHaueHmHa eoz © H sing.

CJIIOXKCHHUA

Haiigem cHavana 3Tu 3HAYCHU, UCITOJIB3Yd OCHOBHOC TPUT'OHOMETPHUICCKOC TOKACCTBO:

cos® o0 4zin® m=1
BrIpasuM n3 HETO KCKOMYIO QYHKIUIO cos = ++1 — sin? &

sinf = +.01 — cos?j

Tak kak kocunyc Bo |l ueTBepTH oTpHIIaTeneH, TO cos &= — |1 — R -
¥ p p ? 223 83 39

N E

~ )
Tak kak CHHYC B | YETBECPTHU MOJIOKUTEIbHBIN, TO =inf = Jl T P 2
IloacraBuM HaliAGHHEIC 3HAUCHUS B (I)OpMy'J'Iy " BBIYMCJIHMM 3HAYCHUC
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sinfoc +4).

17

g 4
sinfee+5) = 775+ T

17 5

( 15) 3 32 45 13
5

gints—§cosf +ooale - fleing
coale—F) conf —ginle —feing

3.JlokaxxuTe TOKIECTBO: b

Z[OKaSaTCJ'IBCTBOZ

BoimuiieM OTAENBHO JIEBYIO 4YacTh TOXAECTBA M IpeoOpazyeM ee, MCHOJb3ys (OpMYIIbI
CIIOKEHHUS:

gintw—flcosf +ooale —fleing _ @nie-F+5H _ finw
coale—F) conf —ginle —Feing  coare—F+f  coee
tg m=1fg ™

ToxaecTBo JoKa3aHo.

Bo3moxken u ,Z[perﬁ cnoco0 JO0Ka3aTCJIbCTBA.
ginte—flcosf +ooale —fleing _ (eine cosf —cosw 2 ) cosf + (o oew cosf +eine sinfleng

= ton

coale - conf —gnle —floing | Coosw-cost +3ine Binf) coaf - (Bin g cosf —cooe singleing

PaCKpoeM CKOOKH U IIpUBCACM HO,I[O6HLIC cl1aracMbIC
sine - costf — cose - sing - cosP + cosa - cosf - sing 4 sine  sin®f sine o cost @ + sine o sin kg

" cose e cost R + sine  sind - cosf — sing o cosf o sing + cose sin?f cose o cos?f + cose o sin?
sing(cos®F + sin®f)  sine

= = = tgo
cosa(cos?f + =in? ) cosa g

tg m=1fg ™
(I)opMa NMpeacTaBJICHUsA Pe3yjabTaTa: BhIIIOJIHCHHOC 3a/IaHNUE

Kpurepun oneHku:

Ouenka "oTJIMYHO'" CTaBUTCS, €ClIM pabOTa BBHIMOJIHEHA B IMOJHOM 00BEME C COOIIOIEHUEM
He00XO0IMMOM TOCIE0BATEHHOCTH ICHCTBUI; B OTBETE MPABUIBHO M aKKypaTHO BBIMIOJTHEHBI BCE
3aIMCH ¥ BBIYHCICHUS.

Ounenka '"'xopomo' CTaBUTCS, €CIM BBIOJHEHB TpeOOBaHUSA K OIEHKE "OTIWYHO", HO
JOTMYIIEHBI 2-3 HeloYeTa.

Ounenka "yI0BJIETBOPUTEIBHO'" CTaBUTCS, €CU paboTa BBHIMOJIHEHA HE MOJIHOCTHIO, HO
00BEM BBITIOTHEHHOW YaCTH TAKOB, YTO IO3BOJISET IMOJYYHTH MTPABHIIBHBIC PE3yJIbTAThl M BHIBOJIBI;
B XO/JIe MPOBEACHUS paObOTHI OBLIN TOMYIIIEHBI OLTHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO'" CTAaBUTCS, €ClIM pabOTa BBINOJIHEHA HE MOJHOCTHIO WM
00BEM BBITIOJIHEHHOM YacTH paObOThI HE TTO3BOJIAET CIeTaTh MPABUIHHBIX BHIBOJIOB.

Tema 2.1 OcHOBHBIC IOHATHSA TPUTOHOMETPHH.
IIpeoOpa3oBanne TPUrOHOMETPHYECKUX BbIPAsKeHUH

IIpakTHyeckas padora Ne 21
«IIpeoOpa3oBanusi TPUrOHOMETPHUYECKUX BbipaxeHuii. [IpeoOpa3oBanne cymMmbl
TPUTOHOMeTpUYecKHX (pyHKI UM B npon3senenue. [Ipeodpa3oBanne npounsseaeHus

TPUTOHOMETPHYECKHUX (PYHKIMH ¢ CyMMY»

Heab padorei: Hayuntbes npeobpazoBbIBaTh TPUTOHOMETPUUECKHUE BBIPAXKEHUSI, UCIIONIB3YS
TPUTOHOMETpUYECKHE (hOPMYIIBI.
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Beinosnus patdory, Bel Oyaere:
yMeThb:
- HaXOAUTb 3HAYCHHUA TPUTOHOMCTPUICCKUX BBIpa)KeHHfI Ha OCHOBC OIIPCACIICHUS, UCITOJIb3Y

Ipu HCO6XO,Z[I/IMOCTI/I HHCTPYMCHTAJIBHBIE CPEACTBA, IIOJIb30BATHCA HpPI6J'IPI)K€HHOI>i OILICHKOM IIpu
MMPAKTUYCCKUX paCyHCTaX;

~ BBINOJIHATH IPe0Opa3oBaHus BbIpAKEHUM, MpUMEHsIs GOPMYIIbl, CBS3aHHBIE CO CBONCTBAMU

TPUTOHOMETPUUYECKUX (YHKIUH.

MarepunanbHoe obecrnieyeHue:
WunuButyanbHble 3a1aHNs, CIIPABOYHBIC MAaTEPHAJIbI, KOHCIICKTHI JICKIHH.

3aganue:

o [t172° — 242
1. Haiigure 3HaYeHUE BHIPAKECHHUS: —
FEra” — coed?
tRt1a0° — &) coallat® —alty (307 — &)

TOIF0° + 6 cbg (07 + 6 LR (I0P +&)
212+ 6

2. YopocTuTe BbIpaKeHue:

3. JIoKaxxuTe TOKIACCTBO: = tgdu

COE2 6+ COEhE

IMopsinok BbINOJIHEHUs PAOOTHI
1) BanumuTe 3amaHWe MW ONpeAeinTe, KakuMmMu (OpMyJaMH TPUTOHOMETPUH HYKHO

BOCIIOJIB30BAaTbCA.

2) Ipumenute 3T HOPMYJIBL.
3) YnpocTtuTe mojyduBIICeCs BbIpaKCHUE. BhIUHMCINTE, €ClIM 3TO HEOOXOIUMO, 3HAUYCHHE

BBIPAXKCHUA.

Xoa pa6oTsI:

o t163% —z2in22”
1. Haiinure 3HaYeHKe BEIPAKEHUST: ———————

ro26a” — coe22”

JUisa pemieHMsi HaM HY)KHO BOCIOJIb30BaThCs (opmysiamMu HpeoOpa3oBaHUsS CYMMBI U

Pa3HOCTH TPUTOHOMCTPUICCKUX (I)YHKI_II/Iﬁ B IIPOU3BCACHUC!

o+ f o—f
coset + cosf = 2ros s
e =
rose — posf = —2zin > ' 5in >
o+ o —
sing + sing = 2zin i - ros 4
2 2
o+ f w—f
sing — sing = 2ros st
2 2
Pemenmue:
BE° 4 22 . BET —22°
SinA B — sin22® Zros 5 E 5 2c0545° - sin23° cos45° 4 )
= o o o - = . . = - = —ct, =
cosBA® — pos22° oo 68”4+ &2° 68T — 28°  _ZgindS° . sin23® singds? 8
—25in 5 ' zin 5

2if (1807 + &) tElec— 18070 com (I60° —a)
-:'tg(;—r—n’j-crg G+ -cm(?—v:’j

2. YrpocTuTe BbIpakeHHe:

[Ipn pemieHnn 3TOro 3afaHusl HY)KHO NPUMEHUTh (QopMmyibl npuBeneHus. s storo
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BCIIOMHUM MHEMOHHW4YecKoe mpaBmio: 1) Ha3Banue QyHKIMHM HE MEHSETCS, €CIM K apTyMEHTy o
npuodaBiIseTcs —mN Wiy 7N,
Ha3Banue QyHKIIMM MEHSETCS, €CITH K apTYMEHTY o TPHOaBIISIeTCS —gn WIN ;—rn,

N- HEYETHOE YUCIIO.
2) CtaBUTCS 3HAK UCXOMHON (DYHKIIMH, CYUTAs , UTO O.- OCTPBINA yTOJ.

Pemenue:
=(180° + a) - tgloc —180°) - cos(360° — &) —sing c tge c cosn COsSR  COSR COSH c Sinw _
I ( ) ELS - tgn ctge ([ —sine) - ctget TEOSE T g 00
ctg[2 — o) ctglew +al - cos( 5 = 23] inm
3. JIOKaXHUTE TOXKIECTBO: ok HARIEHINGE _ 4 p g

COSE + CO0SIE + 0 0SE e

Jlis pemieHdsi HaM HYKHO BOCIOJIB30BaThCs (QopMyJIaMu MpeoOpa3oBaHUS CYMMBI U
Pa3HOCTH TPUTOHOMETPHUYECKUX (DYHKIMN B IPOU3BEICHHE.

Pemienue:

ENE 2 e +ENE e
———————— =tgin
CONE +C0TIE + 0085 E
Beinuimem oTaebHO JIEBYIO YacTh TOXKIECTBA U IIPpeodpasyeM ee, HCIOIb3ys (GopMyJIbL:
zinw +ainde+ainie _ Ceine+singed +ande 2zin E;“'EWE_ZEE"'S[‘”R’ _ einde coag-te)+ainde

C+5m

-mg"_T“HmEn' T poele coal-2e) +ooede

come +conde +conie  Coone +coeSed +eonle LI

Bocrnonb3yemcst 4eTHOCTBIO KOCHHYca tosl—e) = cose
sinde ccoz 2e 4+ sindoe sinde - (eosde +1) sindo

cosde - coz 2 + cosde  eosde - (eosla 4+ 1) rosdm
tgdo = tgdo
ToxIecTBO OKa3aHo.

(I)opMa NpeacTaBJACHUA pe3yjabTaTa: BEIIIOJIHCHHOC 3a/JaHNE

Kputepun onenkn:

Ouenka "oTJIMYHO'" CTaBUTCS, €ClTM padOTa BBHIMOJHEHA B MOJTHOM 00BEME C COOIIOICHUEM
He0o0X0IMMOM TTOCTIE0BATENHHOCTH JIEHCTBUI; B OTBETE MPABWIBHO U aKKYPAaTHO BBITIOJIIHEHBI BCE
3aIMCH ¥ BBIUMCIICHUS.

Ouenka "xopomo' CTaBUTCS, €CIM BBIOJHEHB TpeOOBaHUS K OIEHKE "OTIUYHO", HO
JOIYIIEHKI 2-3 HepoveTa.

Ounenka "yI0BJIETBOPUTEIBHO'" CTAaBUTCS, €ClU paboTa BBHIMOJIHEHA HE MOJHOCTHIO, HO
00BEM BBITIOTHEHHOW YaCTH TAKOB, YTO IO3BOJISET IMOJYYHTH MPABWIBHBIC PE3yIbTAThl M BHIBOJIBI;
B XO/JIe MPOBEeACHUS pabOThI OBLIH TOMYIIIEHBI OITHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO' CTABUTCS, €CJIM padOTa BBHIMOJHEHA HE MOJTHOCTHIO WIIH
00BEM BBITTOJIHEHHOH YacTH paboThl HE TIO3BOJISET CIETaTh MPABUIHHBIX BHIBO/IOB.

Tema 2.1 OcHOBHBIC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBaHue TPUTOHOMETPUYECKUX BbIPAKEHU I

IIpakTHyeckas padora Ne 22

IMocTpoenue rpapukoB TPUTOHOMETPUUYECKHUX (PYHKIUI C MCIIOJIb30BAHHEM
reoMeTpH4YecKNX npeodpa3oBaHui
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Lean padoThi: HayunuThcst cTpoUTh rpauku TPUTOHOMETPUUECKUX (DYHKITHI

Beinosnus patdory, Bel Oyaere:

YMETb:

- pfuaTtb palOHAaJIbHBIC, II0Ka3aTCJIbHBIC, JIOI‘apI/I(i)MI/I‘-IeCKI/Ie, TPUTOHOMCTPUUCCKHC
YPaBHEHHUs, CBOJAIIMECA K JIMHEWHBIM M KBAaJIPAaTHBIM, a TAK)KE€ aHAJOTMYHBIC HEPAaBEHCTBA U
CUCTEMBI;

- HAXOJWUTb 3HAYEHUS TPUTOHOMETPUYECKUX BBIPA)KEHUN HA OCHOBE ONPEICIICHUS, NCIIOJb3Ys
pU HEOOXOIUMOCTH MHCTPYMEHTAJIBHBIE CPEJICTBA; IMOJIb30BATHCS MPUOIMKEHHON OLIEHKOH mpu
IIPAKTUYECKUX PACYETAX;

~ BBIIIOJHATH TPe0o0pa30BaHusl BBHIPAKECHUH, TPUMEHSS (OPMYJIbI, CBI3aHHbBIE CO CBOHCTBAMHU
TPUTOHOMETPUUYECKUX (QYHKLUH.

MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPABOYHbIC MaTCpUaJibl, KOHCIICKTBI HGKHHﬁ.

3ananne:
[ToctpouTts rpaduk GyHKINU v = 3sin(x — E]. 3anucarb CBOICTBa 3TOM PYHKLINH.

IMopsinok BbINoOJIHEHUS PadOTHI:

ITpu nocTpoeHuu rpaduka Hy>KHO BOCIIOJIb30BaThHCS IPEOOPa30BaHUSIMU I'PaPUKOB.

1.y = f(x) + b — rpadux ¢ynkuuu nomydaercs u3z rpaduka ¢yskuum Yy = f(X) myrem
napajuieIbHOrO MepeHoca 3Toro rpaduka Ha BenuuuHy Baoib o OY. Ilpu stom, ecnu b>0, To
rpaduk ¢pynkuu f(X) + b pacnonaraercs Boiie rpaduka Gynkuuun f(x), ecimu b<0, TO HUXKE ITOTO
rpaduka.

2.y =1 (X +b) - rpapux dynkuuu nonaydaercs u3 rpapuka GpyHkuun y = f(X) ¢ momoIinsro
napajieJIbHOro nepeHoca 3Toro rpaguka Ha BeauuuHy b Bgons ocu OX, npu 3tom, eciu b>0, To
C/BUT BJIEBO, a eciu b<(, TO CIBUT BIPaBO.

3. y = - f(X) — rpaduk cummerpuueH rpaduky y = f(x) otHOcuTeNnpHO ocu OX

4. y = a f(x) — rpadpuk GyHKIMHU nosnydaercs u3 rpaduka GyHkunu y = f(x) ¢ momouipo
pacTshKeHUs WK cxaTus rpaduka no ocu OY nponopruoHaibHO KOAPPHUIUEHTY a, TpUYeM,

ecmn a > 1, To Bce opauHathl Trpaduka af(x) yBenmuumBarTcs B a pa3, ecid a < 1, To
YMEHBIIIAIOTCS B a Pas.

5. ¥ = fla x) — rpadux QyHkuMM nosyyaercs U3 rpapuka pyHkuuu y = f(x) ¢ nomoripbro
pacTsHKeHUs WK CKaTus B1oJIb ocu OX MponopIroHabHO KOAPPHUIUEHTY a, IpudeM, eciu, a > 1,
TO rpaduk c:xumaercs B a pas, eciu 0 < a <lI, To pactsarusaercs B 1/a pas.

6. y= | f (x)| - 1711 IOCTPOEHUS 3TOro rpaduka Hy>KHO NOCTPOUTH Tpapuk GpyHkuuu y = f(x)

1 0T0Opa3uTh oTHOCUTENBHO ocu OX Te yacTu rpaduka, KOTOpbIE PacloI0kKEeHbl HUXKE STOU OCH.
ITocne moctpoenus rpaduka NpoBeAUTE UCCiIe0BaHNE PYHKIIUH 110 00LIeH cxeme.

Xox padoTsl
[ToctpouTts rpaduk GyHKIMHU ¥ = 2ros(x+ ;—r]. 3amucarhb CBOMCTBA 3TOM (DYHKIIMH.

CHayana noctpouM Tpaduk QyHKINU ¥ = cosx
ITepenecem rpaduk GyHKIUH ¥ = cosx Haf Bi1eBO. [lonmyunm rpaduk QyHKIMNY ¥ = cos{x + ;—r].

PactsiHeM rpaduk nmomyunBmieiics GpyHKIuu B 2 pasza BIoib ocu Oy.




Hccnenyem dyHkImro mo oodmei cxeme:

D(y) =R,
E(y) =[-2; 2]
y =0, mpu X=n/6 + ntn, n € Z,
OyHKIMS 0011Iero BUA.
DyHKIUA HEMOHOTOHHAas,
npu X € (2n/3 + 2nn; S5n/3 + 27n) — byHKIHS BO3PACTaET;
npu X € (-n/3 + 2an;2 w/3 + 2an) — pyHKIMS yOBIBACT;

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

7. T=2m.

ko E

®opma npeacTaBJieHUs pe3yJbTAaTAa: BHIIIOJIHEHHOE 33/1aHKE

Kpurepun oneHku:

Ouenka "oTJIMYHO'" CTaBUTCS, €ClIM pabOTa BBHIMOJHEHA B IMOJHOM 00BEME C COOIIOIEHUEM
He00X0IMMOM TOCIE0BATENbHOCTH JICHCTBUI; B OTBETE MPABHJIBHO U aKKypPaTHO BBIMIOJIHEHBI BCE
3aIIMCH U BBIYMCIICHUS.

Ouenka "xopomio'" CTaBUTCS, €CIM BBIIOJHEHBI TpeOOBaHUS K OICHKE "OTIWYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ounenka "yI0BJIeTBOPUTEJIBHO' CTAaBUTCS, €clii paboTa BBHINOJIHEHA HE MOJHOCTHIO, HO
00BEM BBITIOTHEHHOW YaCTH TAKOB, YTO ITO3BOJISET IMOJYYHTh MPABHIBHBIC PE3yIbTaThl M BHIBOJIBI;
B XO/JI€ MPOBEACHUS pabOThI OBLIH JIOMYIICHBI OLITUOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO' CTAaBUTCS, €CJIM padOTa BBHINOJIHEHA HE MOJHOCTHIO WITH
00BEM BBITIOJTHEHHOM YacTH PaOOThI HE MO3BOJISET CACNIATh MPABUIBHBIX BHIBOJIOB.

Tema 2.2 TpuronomerpnyecKkne ypaBHeHHUsI 1 HEPaBEHCTBA
IIpakTnyeckas padora Ne 23
«IIpocreiimue TPUTOHOMETPHYECKHE YPABHEHHS M HEPABEHCTBA»

Ienp padorer: HayunTscs pemars NpoCcTEUIINE TPUTOHOMETPUYECKUE YPABHEHHUS.

Boinoainus padorty, Bel Oynere:

yMeTh:

- peuaTtb palrOoHaJIbHBIC, IIOKa3aTCJIbHBIC, J'IOFapI/I(l)MI/I‘IeCKI/Ie, TPUTOHOMCTPUYCCKHUC
YPaBHEHUs, CBOJASILMECS K JIMHEHHBIM M KBaJpPaTHBIM, a TaK)K€ aHAJIOIMYHbIE HEPAaBEHCTBA U
CUCTEMBI;

- HAXOJWUTb 3HAYEHUS] TPUTOHOMETPUYECKUX BBIPA)KEHUH HA OCHOBE ONPEIEIICHUS, UCTIOIb3Ys
py HEOOXOIMMOCTH MHCTPYMEHTAJIbHBIE CPENICTBA; MOJB30BATHCA MPUOIMKEHHON OIIEHKOW Ipu
MIPaKTUYECKUX pacueTax;

~ BBINOJIHSTH IPe0Opa3oBaHus BbIpAXKEHUM, MpUMeEHssE (OPMYJIbl, CBSI3aHHBIE CO CBOMCTBaAMU
TPUTOHOMETPUUYECKUX (DYHKIIUH.

MarepuanbHoe o0ecnieyeHme:

WNHauBuayanbHble 3aaHNsL, CIPABOYHBIE MaTEpUabl, KOHCIIEKTHI JIEKIUH.

3aganue:
PGI_HI/ITe TpI/IFOHOMeTpI/I‘—IeCKI/Ie ypaBHeHm[:
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1) cos3xr = 0
2) sin(Zr - E_) =-1

&
3) 3tg{4x +5)=—3
4) ctg (2x+5 = —?

5) sindx  cos3x + cosdy - zindr = i

IMopsinok BbINOJIHEHUs PAdOTHI:

1. 3anmcars ypaBHCHHE W ONPEACIHTh, K KAKOMY BHIY OHO OTHOCHTCS M KakKoil (popMyIioit
HEOOXOJMMO BOCIIOIL30BATHCS.

2. Pemuth ypaBHEHHE.

3. 3ammcaTth OTBET.

Xon padoThlI:
Pemmre TpuroHoMeTprueCcKue ypaBHEHHUSA:
1) =sindx =10

DTO ypaBHEHHE OTHOCUTCS K YACTHBIM CIIy4asiM, IO3TOMY KOPHU HaXOATCS 1O popMyIie

r=mn 9NELI

2y =mn,nes
T
X =—n,MeES

2
OTBeT: x = ;—rﬂ, eSS
T
2) ooz (Sx + ;) =-1

DTO ypaBHEHHE OTHOCHUTCS K YAaCTHBIM CIIy4asiM, IMOTOMY KOPHHU HaxoAsaTcs mo (opmyme

r=mw4+<IEn, MNEZ

5x+;—r=ﬂr+ 2mn, nel
i =‘J’E—;—r+ 2mn, MeZ

Bx = ZTE+ 2w, nel

T
et e
2T 2w
OTEET! I=E+??‘l, nes

3) Zrosdxr=-1
L

Pasnennm 00e yacTn ypaBHenus Ha 2. [lonyuum ypaBHeHue: cos3x = — 7.

1
OT0 ypaBHEHHE HE SIBISIETCS YaCTHBIM cCiydaeM, o= —_.|a| <1. Tlostomy oHO HMmeer

peleHne, KOTOpoe HaXOAUTCS o QopMyle: x = korccose + 2an, ned
Jxr =tarccoz(— i‘) + Zmn, neid
Jxr = 4w — arccos f_) + Zmn, Med
3 =+(m— ;—‘] + Zmn, nez
3x =i2T1T+ 2mn, nes
oI

xr= i?+ 5 nES
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2 2
OrtBeT: x = if+ ?ﬂn, neE

4 sz -5)=-7

VYpaBHEHHUE UMEET pELICHHUE, KOTOPOE HAXOAUTCS 10 popmyre: x = aretge + mn, Ml

Eux—E=m"ctg (—E)+m e
4 3
DOyHKIUA ¥ = erotgx HEYETHAS, TIO3TOMY arotg (—x) = —orot gu.
b — ;—r = —mrctg ?+ T, MES
B —L—r j —§+R‘?’1, MES
fr = —E+;+TE’H, MES

T
il —E+1rm, nES

T T
r=—+4-M1, Nes
r2+5 !

T

] r=——4-n
TEET: I ?2+Elﬂ Nes

=
5)castix - cos3x + sinfix - sindx = T!

BumuM, 910 JIeBYIO 9acTh MOKHO CBEPHYTH 110 (JOPMYJIaM CIIOKCHHUS:
coslee + ) = cose - cosf F sine - sinf

V3

coslbr — 3x) = =
S E]
cog dx = ?

Terepp ypaBHEeHHE SBISETCS MPOCTEHIIMM M €ro KOPHH HaxomsaTcs 1o (opmyrne:
xr = torceoso + 2%, NES .

=
3z = +erecos ?!+ 2mn, ned

Jx =ig+ 2T, NES

I=_E+Tﬂ, nes
o T 2w -
TBET.I—_lE—i- S . ME

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHNE

Kpurtepun onenku:

Ouenka "oTau4HO'" CTaBUTCS, eclii paboTa BHIMOJHEHA B MOJIHOM 00BEME ¢ COOII0IeHIEM
HEO0OXOMMOM MOCIIeI0BATENLHOCTH JICUCTBUI; B OTBETE MPABUJILHO U aKKypPaTHO BBITOJIHEHBI BCE
3alUCH U BBIUUCIICHUSI.

Ounenka '"xopomo' CTaBUTCS, €CIM BBINOJHEHb TpeOOBaHUS K OLIEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 HeJlo4eTa.

Ouenka "yIoBJIETBOPUTENbHO'" CTAaBUTCS, €Cid paboOTa BBITIOJIHEHA HE TMOJHOCTHIO, HO
00BEM BBITIOTHEHHOW YaCcTH TaKOB, YTO MO3BOJISET MOJYYUTh MPABUIBHBIC PE3YJIbTAThl U BHIBOIBL;
B XO/JI€ MPOBEACHUS pabOThI OBLIH JTOMYIIEHBI OLUTUOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CITU padOTa BHIMIOIHEHA HE MOTHOCTHIO MU
00BEM BBITIOTHEHHOM YacTH paOOThI HE TTO3BOJISIET CACNATh MPABHIBHBIX BBIBOJIOB.
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Tema 2.2 Tpuronomerpnuyeckne ypaBHeHHs] 1 HEPABEHCTBA
IIpakTnueckas padora Ne 24
«Tpuronomerpuyeckue ypaBHeHHsI M1 METOAbI HX PeLLICHUS»
Heab padorbl: HayunThcs pematb TPUrOHOMETPUUECKUE YPABHEHHUS.

Beinosinus patdory, Bel Oyaere:

YMETh:

- pfuaTtb paloOHaJIbHBIC, IIOKa3aTCJIbHBIC, JIOI‘apI/I(bMI/I‘IeCKI/IG, TPUTOHOMCTPUYICCKHUC
YPaBHEHUs, CBOZASILMECS K JIMHEHHBIM M KBaJpaTHBIM, a TAK)K€ AHAJIOIMYHbIE HEPABEHCTBA U
CUCTEMBI;

- HAXOJWUTb 3HAYEHUS] TPUTOHOMETPUYECKUX BBIPA)KEHUN HA OCHOBE ONPEICIICHUS, UCTIOIb3Ys
pU HEOOXOIUMOCTH WHCTPYMEHTAJIbHBIE CPENICTBA; IMOJIb30BATHCS MPUOIMKEHHOW OLIEHKOH mpu
IIPAKTUYECKHUX PACUETAX;

~ BBINOJIHSTH IPe0Opa30BaHusl BbIPAXKEHUM, IPpUMEHSs (OPMYJIbl, CBA3aHHBIE CO CBOMCTBAMU
TPUTOHOMETPUUYECKUX (YHKLUH.

MaTtepuajbHOe o0ecneyeHue:
I/IH[[I/IBI/I[IyaJILHBIC 3alaHuA, CIIPAaBOYHBIC MaTCpUalibl, KOHCIICKTBI J'ICKIII/If/'I.

3ananue:

Pemure TPUTOHOMCTPUYICCKNEC YPABHCHUS:
1) 2sin®x — 3sinr +1=10

2) 8sin’x+ fcosx —3 =10

3) btglx+tgx—1=10

4) sindx + sin3x =0

5) cos*(m —x) + Beoslr+x)+ 7 =10

IHopsaok BbINOJIHEHUS PA0OTHI:

1. 3anumure ypaBHEHHE U ONpEIENUTE, KAKUM CIIOCOOOM ypaBHEHHE BO3MOXHO CBECTU K
MPOCTEUIINM YpPaBHEHUSIM.

2. Eciim HeoOXoauMo, BBEIUTE HOBYIO TIEPEMEHHYIO M PEIINTE ypaBHEHUE OTHOCHUTEIIBHO
9TOM mnepeMeHHOoW. Ilocne pemeHuss ypaBHEHMS C HOBOW IIEPEMEHHOM BEPHUTECHh K 3aMEHE.
JIOJKHO TIOMYyYUTHCS MPOCTEHIIEE TPUTOHOMETPUUYECKOE YPAaBHEHHUE, PEIIUB KOTOPOE, MOIYyYUM
KOpHU JaHHOTO ypaBHeHUs. [loMHUTE, YTO, €CIM ypaBHEHUE CONEPKUT (PYHKIUU ¥ = tgix,y = ctgx,
TO HEOOXOJIMMO Y4YeCTh UX 00JIaCTh ONpeaeTICHUS.

3. Ecim ypaBHEHHE MOXHO MPEJICTABUTH B BUJIC MPOU3BEICHUS HECKOJIBKUX MHOXKHTENCH, U
npaBas 4acThb paBHA HYJIO, TO PA3JIOKUTE JIEBYIO YACTh HAa MHOXHUTEIM M MCIHOJIb3YyW TNPABUIIO,
KOTJla MPOU3BEACHUE PaBHO HYNIO. [IpupaBHSAB KaXKAblii MHOKUTEIb K HYJIIO, MOJYYHUM HECKOJIBKO
MPOCTEHIINX ypaBHEHHWH, KOTOpbIE HEOOXOAMMO peIINTh, YYUTHIBas O0JACTh JOMYCTHUMBIX
3HAYCHMI.

4, 3amnuiinre OTBET.

Xon paborsr:
Pemmmte TpuroHoMeTpruuecKkre ypaBHEHU:
1) 2eos®sx +ecosxr =1
Pemrenne:
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OTO ypaBHEHHME C IOMOIIBIO BBEAECHUSI HOBOH NMEPEMEHHONW MOXXHO IPHUBECTH K PELICHHUIO
MPOCTEUIIINX TPUTOHOMETPUUYECKUX YPABHEHUN.

[lyctp easx = t, TOrAa Hallle ypaBHEHHE MPUMET BUJ 2t% + ¢ =1
[lepeneceM 1 B neByI0 4acTh U MOJTYYUM MOJTHOE KBaIPAaTHOE YpaBHEHHE

24t —1=0
D=1-4.2.{-1) =9, D=3
-1-3 1
ty =——= —1;
t 4
-14+3 2 1
g =————m——=—= -
: 4 4 2
BepHemcs k cTapoii IepeMEHHOM:
rosy = —1 Ui cosxr = 3

HOJ'Iy‘lI/IJ'II/I ABa HpOCTCﬁHIHX TPUTOHOMETPUYECCKHUX YpaBHCHHUA, IIEPBOC OTHOCUTCA K
YaCTHBIM CITy4dasiM, a BTOpOE peraercs 1o oomeit popmyne. Pemmm ux.
1)cosz =—1
r=x+ 2rn, nek
L

2)5‘05::: =3

¥ = +oreros E+ 2w, NES
T
r=4 §+ 2T, NES
OTEeT x =W+ 2mEn, x = ig+ 2mn, nel

2) 2costr +sinr —1=10

Pemenue:

OTO ypaBHEHHE COJEPKHUT pPAa3HOMMEHHBIC (YHKIHH, TO3TOMY Cpa3y BBECTH HOBYIO
NEPEMCHHYIO HC IMOJIYUUTCA.

Bocmonb3yemcsi OCHOBHBIM TPUTOHOMETPUYECKHM TOXKJIECTBOM M BBIPA3UM OJHY (PYHKIHUIO
yepes ApYyryo:

coslx 4 sinix =1

rosix = 1 — sin’x

20 —simPx) dsinx —1 =10

2—2sinr+sine —1=10

—2sinfx 4 s +1=10

2sintr —sine —1=10

OTO ypaBHEHHE C TIOMOIIBIO BBEACHHUS HOBOM NMEPEMEHHOW MOKHO INPHBECTH K PEHICHUIO
MPOCTEHIITNX TPUTOHOMETPHUECKUX YPAaBHEHUH.

Ilyctp sinx = t, TOrza Hallle ypaBHEHUE NPUMET BUM; 2t —t—1 =10

D=1-4.2.(-11=9, D=3

1-13 1
W= =y
1+3 4
=g 73T
Bepremcs k cTapoii mepeMeHHOM:
siny =1 401041 sine = —=

-
[Tonyunnu paBa MPOCTEUIINX TPUTOHOMETPHUECKHX YpaBHEHHUsS, MEPBOE OTHOCUTCH K
YaCTHBIM CITy4asiM, a BTOPOE perraeTcs mo ooreit popmyse. Pemmm ux.
1) sinr =1 x=;—r+2m*1,ﬂfz
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2) sinx = —%. x = ({—1"oresin (—ﬂ + m, nes

x={-1" (—E) + nel

]
T
x= [—1]“*"E+m neZ
T T
OTEET, X = §+ 2mn, x = [—1]“+ia+ T, nES

3) Sctglx—fBetgr4+3=10

OTO ypaBHEHHME C IIOMOILIBIO BBEACHHS HOBOH NEPEMEHHONW MOXKHO IIPUBECTH K PELICHHUIO
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUN.

Ilycth ctgx = t, TOrAA Halle ypaBHEHUE IPUMET BUL: 5t? — 8t + 3 =0

VYuursiBaem O[3 x = mn, nes

St —8t+3=10

D=f2—-4.5.3=4 D=2

B—2
t = T = 0,6;
B+2
T
Bepremcs k cTapoii mepeMeHHOM:
ctgr =1 WA ctgx = 0.0,
Pemmm ux.
Detgr =1 x=worectgl +mnneZ = L—r+ L MES

2)ctgx =06 x = orectgl, b+ mn nel
OTERT: * = L—r+ L x = arectgl 6+ mn, nel
4) rosZx+ cosdx —cos3x =100

Pewrenue:
Hcnone3ys Qopmynsl npeoOpa3oBaHHMs CYMMbl U Pa3HOCTH (YHKIMH B IPOU3BENEHUE,

Pa3JI0KUM IIPABYHO YaCTh YPABHCHUA HAa MHOXKHUTCIIN:
2X 4oy 22—y

2ros —rozsdr =1

2e053x cos(—2x) —eps3x =10 pozl—2x) = posdx

2eos3x rcozdxy —eosdr =0

eos3x(2eas2e — 10 =10

cos3x =0 WK 2eoz2x — 1 =1

[Monyunnu JBa TPOCTEHUINUX TPUTOHOMETPUUECKUX YPAaBHEHHs, IIEPBOE OTHOCHUTCS K
YaCTHBIM CITy4asiM, @ BTOPOE PeIaeTcs 1o obuieit popmyiie. Pemmm ux.

Deoz3x =10 2)2cos2x —1 =10
T _
Yy = §+ . nel drosdi —11
T W N
P cOsax >
g 3 T
2xr = ig + 2mn, nES
T
xr= ia+ T, MES

T T T
OT‘BET::L':E-I-;?‘I, :.c=ig+1rm, neS

5) 25iﬂ2[n—x]+5cns(%r—x)+2 =10
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Pemenue:
CHauazna Hy>KHO IPUMEHHUTDH (YOPMYJIIBI IPUBEACHUS: sin(m — x) = sin’x
am _

coz (? - ) = —5iNnr

[Tosnyun™m ypaBHeHHUe: 2sinx — Ssinx 4+ 2 =10

OTO ypaBHEHHME C IOMOILIBIO BBEICHUS HOBOW IEPEMEHHONM MOXKHO IPUBECTH K PELICHHUIO
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

Ilyctp sinx = t, TOr/a Hallle ypaBHEHUE NPUMET BUJ: 2% — St + 2 =0

D=325-4.2.2=9, +D=3

5-—-13 1
flz =

i

4 T2
5+13

t, = =—=2

8
4 4
BepnemMcs k crapoli mepeMeHHOM:
sinx = % 20105 sinr = 2,

1)sine = % x = (-1 aresin i + mn, ned 2)sinx = 2 YpaBHEHHE HE UMECT PELICHHI, T.K.
a=1
x = (—1)7 S 4 mn,

OtBet: x = (—1)" =+ mn,

®opma npeacTaBaeHus pe3yJabTaTa: BHIIOIHEHHOE 3aJaHNe

Kpurtepun ounenku:

Ouenka "oTJMYHO'" CTaBUTCS, €ClIM paboTa BBHIMOJHEHA B IMOJHOM 00BEME ¢ COOIOIEHUEM
HE0OXO0TMMOM TIOCIICIOBATEIFHOCTH JICHCTBUI; B OTBETE MPABWJIBHO M aKKYPAaTHO BBIITOJIHCHBI BCE
3aMKCU U BBIYUCIICHUS.

Ounenka '"'Xxopomo' CcTaBUTCS, €CIM BBINOJHEHb TpeOOBaHUS K OLIEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "ynoBJIeTBOPUTENbHO'" CTAaBUTCs, €clid paboTa BBHITIOJIHEHA HE IOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCcTH TAaKOB, YTO MO3BOJSET MONYUYUTh MPAaBUIbHBIC PE3YIbTaThl U BHIBOJIBI,
B XO/JI€ MPOBEACHUS pabOThI OBLIH JTOMYIIEHBI OLTUOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CITU padOTa BHIOIHEHA HE MOJHOCTHIO MU
00BEM BBITIOJTHEHHOM YacTH paOOThI HE TTO3BOJISIET CACNIATh MPABHIIBHBIX BHIBOJIOB.

Tema 2.2 Tpuronomerpuyeckue ypaBHeHusl 1 HEPaBEHCTBA
IIpakTnueckas padora Ne 25
«Tpuronomerpuyeckue ypaBHeHHsD)
Heas pabdorbl: HayunThes pemars 0OJHOPOAHBIE TPUTOHOMETPUYECKHAE YPABHEHUS.

Boinoanus padorty, Bul Oynere:

YMETh:

- pemath palMoOHANbHBIC, TIOKa3aTeNIbHBIC, Jorapu(MHUECKHe, TPUTOHOMETPUICCKUE
ypaBHEHUs, CBOJSINMECS K JIMHEHHBIM M KBaJpaTHBIM, a TaK)Ke aHAJIOTHMYHbIE HEPaBEHCTBA W
CUCTEMBI;

- HAXOJUTh 3HAYEHUS] TPUTOHOMETPUUYECKUX BBIPAKCHUI HA OCHOBE OMPE/EIICHHUs, UCTIONb3YS
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pU HEOOXOIUMOCTH MHCTPYMEHTAJIbHBIE CPEJICTBA; MOJIb30BATHCS MPHUOIMKEHHON OLIEHKOH mpu
MIPAKTUYECKUX pacyeTax;

~ BBINIOJHATH TPeo0pa30BaHusl BBIPAKECHUH, TPUMEHST (OPMYJIbI, CBA3aHHBIE CO CBOHCTBAMU
TPUTOHOMETPUUYECKUX (QYHKLUH.

MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIC 3alaHuA, CIIPAaBOYHbIC MaTCpUalibl, KOHCIICKTBI HGKHI/II\/JI.

3ananme:

Pemnre TpuronomeTpuueckue ypaBHCHHUS:
1) sin’x — Ssing - casx +deasix =10

2) Tsin'y —4sinlx 4+ cos’x =0

2

3) fisin’x — Asing - rosx —eostr =1

4) Seas?x 4 Isiny - cosx 4 Isin’y = 2

HOpﬂIlOK BbIIIOJTHCHU A paﬁoTbI:
I.YCTaHOBI/ITe, SABJIACTCS JIM YPAaBHCHUEC OAHOPOJAHBIM.

OO0HOpPOOHBIMU MPULOHOMEMPUYECKUMU YPAGHEHUAMU HA3bIBAIOMCS YPAGHEHUS 6UOA:
mrite + Brosx =0

mein®y 4+ Beastx + esing cepsy =10

2. Ecnu ypaBHEHHE SBISETCS OJHOPOAHBIM ypaBHEHUEM MEPBOTO MOPSIJIKa, TO pa3aenure ode
YaCTH YpaBHEHUS Ha rozx ¥ 0 mms sinr *+ U

3. Ecnu ypaBHEeHHE SBISETCS] OJHOPOJHBIM YpaBHEHHUEM BTOPOTO MOPSAJIKA, TO pa3AeauTe ooe
YaCTH YPABHEHMS Ha cos®x # 0 mma sin’x # 0.

4. BBenuTe HOBYIO IEPEMEHHYIO U PEIINTE YpaBHEHNUE OTHOCUTEIBHO 3TON EPEMEHHOM.

5. BepHurecb K cTapoil MEPEMEHHOM W pELIUTE [OJYYUBIIMECS MPOCTEHIINe
TPUTOHOMETPUYECKUE YPABHEHHS.

6. 3anuumMTe OTBET.

Xoa pa0doThI:

PeIHI/ITe TpI/IFOHOMeTpI/IHeCKI/Ie ypaBHeHI/ISI:

1) Zsin?x — Ssivy - cosx 4+ Jeosix =10

Pemenue:

YpaBHeHI/Ie ABJICTCA OAHOPOAHBIM TPUTOHOMCETPHYCCKUM YPABHCHUEM BTOPOI'O IIOpsAAKaA.

YToOBbI €ro pemuTh, pa3feaum 00e 4acTH Ha rosix # 0.

Zzin®x  Gsine - cosx

- +3=0

cos%x cosix

3naeMm, 4O T°* = tgx. 2tglx —Stgr +3 =0

BBenem HOByH IEpEMEHHYIO. [Iycte tgx =t, TOorga Hame YypaBHEHUE IIPUMET

BUI: 2t? —5t+3 =10
VauteiBaem O/13: x # ;_r_'_ T, TES .
22 -GSt +3=10
D=25-4.2.-3=1-D=1
a-1
ti =—=
t, =— =15
BepHemcs k cTapoli IepeMEHHOM:
tgr =1 mm tgr =15
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1tgx =1 x = oretgl + w0, nel x= L—r+ i, nek

2)tgx =15 x = oretgl.5 + mn, nel

3
OTEET: X = E+ T, x =oarckgl, 5+ wn, e

2) dsin®x — Isindx 4+ 2eostx =10

CHavana mpeoOpa3dyeM aprymMeHT , UCHONIb3yS (OopMynsl JABOWHOTO apryMeHTa:
sindyx = 2sing - cosx,

dsinx — Bsing - cosx 4 2eastyr =0

ypaBHeHI/Ie SABJIACTCA OAHOPOAHBIM TPUTIOHOMCTPUYCCKUM YPABHCHHUCM BTOPOI'O IIOPsAOKA.

UT0oOBI €r0 pemunTh, pa3aeiuM 00e 4acTh Ha sin’x # 0,
dein®s  Osine cosx  Zrostx

—_ + =
sin?x sinx sinlx
RS
rosr _ T —
3HaeM, 4To __— = ctgx 4 — Brtge + 2otglx =10
BBenem HOBYIO IEpEMEHHYIO. Ilyctep ctgx =t. TOrma Halle ypaBHEHUE  IIPUMET

BUIL: 2t — At 4+ 4 =10
VYuursiBaem O/13: « # mwn. nes.
2P —Bt+4=10
D=36-4.2-4=4 D=2

B—2
flsz
B+2
tn =— =
T4

Bepremcs k ctapoii mepeMeHHOM:
ctgx =1 wnm ctgr =2

Detgz =1 x = orectgl +mn, neld x= E+ T, nel
2)ctgx =2 ¥ = eretg? + mn, nesd

T
OTERT: X :E+m x = orotgl 4+ . e

3) Zsin’ix+ Ssiny - cosx + costy =4

Pemenue:

ypaBHeHI/IC IMOKa HE SABJIACTCA OJHOPOAHBIM, T.K. B HpaBOfI 4aCTH €ro BMCCTO HYJIA CTOUT 4.
HepeHeceM 4B IIpaBYIO 4aCTh U IPUMEHUM OCHOBHOC TPUT'OHOMCETPHUYICCKOC TOXKIACCTBO:

2zin’x + Sxirer - cosx + eosty — 4oty + sin®x) =0
25in’x + Sxirer - cosx 4 costx — doosty — dsinlx =10

—2sin x4+ Ssinr - cose — 3rosiy =00

VYpaBHeHue Tenepp  ABISETCS OAHOPOJHBIM TPUTOHOMETPHUUYECKHM YPABHEHHEM BTOPOTO
nopsaka. YToObl €ro pemunTh, pa3ieianuM 00e YacTH Ha ros’x = 0.

—zin®x  Szinx cosx

—3=0
coety costy

—2tgtx+ Stgr —3 =10

2tgix—Gtgr 4+ 3 =0

BBenem HOByH IE€peMEHHYIO. [Iyctp tgx =t, TOrga Hame YpaBHEHHUE MIPUMET
BUL 2t —5t+3=10

VuureisaeMm OJ13: x # ;—r+ wn, nez.
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2P —5t+3=10
D=25-4-2-3=1+D=1

i-1
t = D 1
=gy

&
BepneMcs k ctapoit mepeMeHHOM:
tgr =1 wmm tgr =15

1) tgx =1 x = oretgl +mn, nel r= L—r+ TN, NES
2)tgx =1,5 x = nretgl S+ w nel

2
OTBeT: 2 = E+ T, x =orotgl 54+ mn, e

4)5eas?x 4+ 3sinr - cosx 4+ Gsin’y = 5
YPaBHeHI/Ie IOKa HE ABJIACTCA OJHOPOAHBIM, T.K. B HpaBOﬁ 4aCTH €ro BMCCTO HYJIA CTOUT 5.
HepeHeceM 5B IIpaByrl0 4aCTb U IPUMCHHUM OCHOBHOC TPUTOHOMETPHUUICCKOC TOXKICCTBO!:

Seos?e 4+ ~f3sine - posr + 6sinfx — Sepsfy — Szinfr = 0
+ 3sinx - cosx + sinfx =0

BriHeceM 00IIMI MHOKHUTEND 3a CKOOKU: sirur [+ 3eosx + sinw ) =00

sine =100 mm  3rosy + sie = 0
1) sine =0, x=mnnel
2) v 3cosx + sine = 0

VYpaBHEHHE ABISIETCSI OMHOPOJIHBIM TPUTOHOMETPUYECKUM YPAaBHEHHEM IIEPBOTO MOPSAKA.
UToOB! €ro peumThb, pa3aeauM o0e 4acTu Ha coszx # 0,
w.@cus:r: Finx

+ =
caosx cosx

Va4 tgr =10

tgxr = —\@
x = ooty I:—ﬁ:l + mn, el

= —u.?'ctgﬁ+ T, ES
T
r= —§+ mn, NES
T
OTEET! x = ®A, xr= —§+m—1, NES

(I)opMa NpeaACTaBJICHUSA PE3yabTaTa: BEIIIOJIHCHHOC 3a/IaHNUEC

Kpurtepun onenkmn:

Ouenka "oTJIMYHO'" CTaBUTCS, €CITM padOTa BBHIMOJHEHA B IMOJTHOM 00BEME ¢ COOIIOICHUEM
HE00XO0IMMOM TIOCTIE0BATEIHPHOCTH IEHCTBUI; B OTBETE MPABUIHHO M aKKypaTHO BBIMIOJTHEHBI BCE
3aIMCU U BEIYUCIICHUA.

Ouenka '"'xopomio' CTaBUTCS, €CIM BBIIOJHEHB TpeOOBaHUs K OICHKE "OTIUYHO", HO
JONYIIEHBI 2-3 HE0YeTa.

Ouenka "yI0BJIETBOPUTEIBHO'" CTaBUTCS, €CU paboTa BBHIMOJHEHA HE MOJIHOCTHIO, HO
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00BEM BBITIOTHEHHOW YaCTH TAKOB, YTO IMO3BOJISET MOJYYHTh MPABUIBHBIC PE3yIbTaThl M BHIBOJIBI;
B X0JI€ MMPOBECHUS PaObOTHI ObUTH TOMYIIEHBI OMTHOKH.

OueHka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CITU PadOTa BHIMOJIHEHA HE TOJHOCTHIO HITU
00BEM BBITTOJIHEHHOH YacTH paboThl HE TIO3BOJISET ClIeNaTh MPaBUIIbHBIX BHIBOIOB.

Tema 3.1. IlpousBoanast pyHKIHMH U ee IPUMEHEHHUE

IIpakTnueckas padora Ne 26

«YucaoBasi MOCJAEI0BATENbHOCTh, CHOCOOBI €€ 3aJaHHfl, BbIYHCICHHE YJIECHOB
nociaenosareabHocTu. [lpeaen nocienoBarenbHocTu. Haxoxaenune npeaesioB (pyHKIMM)

esab padoThi:
1. HayuuThbcst BBIYMCIATD MPEaeIibl (PyHKITUH.

o Dk
2.H8.y‘lI/ITBC${ U30aBIATHCA OT HCOIIPCACICHHOCTCHU ([—J HITH (—_)

3.Hayuutbcs pemars 3a7jauil CBSI3aHHBIE C YUCIIOBOM MOCIE10BATEIBHOCTBIO.

Boinosinus padorty, Bl Oynere:

yMeTh:
1. Berancnsate npenenst GyHKIHH.
o [+ ca
2. N36aBnsThCS OT HEONPEACTCHHOCTEH (EJ HIH (—)
3. Pemars 3amayu cBsI3aHHBIE C YUCIOBOM OCIEAOBATEILHOCTEIO.

MarepuanbHoe oOecneyeHue: IHaMBUAyanbHbIE 3a/laHUsl, CIPABOYHBIE MaTEpHUAIbI,
KOHCIEKTHI JIEKIIHN.

3ananme.
1) Pemmth 331241 Ha YUCIOBYIO MOCICAOBATEILHOCTD.
2) Beraucnuth npeaessl QyHKIui

3aganue 1 3aganue 2
1. HaliTn BOCbMOM WJIEH MOCJIEI0BATEIbHOCTH;
E- E E n. . xE_nx-1
7 1 4 n+et’ 6.111'11:_33 m
2. Haiitu HOMep uuncna 3 B MOCie0BaTeIbHOCTH:
n+1 ) ¥ -1
By = o 7.11mx_,1_m
3. Beruucnurs: .
Jim (3x* — Bx + 5) 8.lim, ,,
STE 41
4 lirn ——
. = 3
L2 Ol L
I L
. = -18 , JrEi-o
5.11mx_,4? 10.limm, 1

Ilopsinok BbINOJHEHHS padOThI:
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BuumaTenbHO 03HAKOMBTECH C YCIOBHEM 3aaHUs.
[lonb3ysicb  CBOMMH HIKOJBHBIMH 3HAHUAMU (B clilydyae 3aTPYAHEHHUS BOCIIOJIb3yHTECh
CIIPaBOYHBIMU MaTEpHUAIaAMH ), BHITIOJIHUTE 3aJJaHUE

Xon padoThr:

3aganue Nel
1. JIeBATHIN YICH MOCIIEeI0OBATEIPHOCTH T = (2]::!) paEes ?
a:9-1 17 17 17

G = ( ) = = e

9T +34 73z 2183 24183
2. Homep umcna 6, SBISIONIETOCS WICHOM IIOCJIEAOBATEIBHOCTH @, = n° —5n

paBeH?

fi=nd-5n
n? - Sne6=0]
1 =f

f3=-1 —[IOCTOPOHHUH KOPEHb T.K. HOMEP HE MOXKET OBITh OTPUIATECITHLHBIM YHCIIOM.
OtBert:; N=6.

3amanme Ne2
o [+
Haiinure npenesns! npeBapuTeNbHO U30aBUBIINUCH OT HEONPEAEIEHHOCTH (EJ

2
\ %581 L RLC - . KT , 12 \ i
1 limg g 5— = ([-J =lim———— =lm— = lim— = lmd = 2;
HE -Gy racr- R E ] =3 =g P k]

e (D) — lim o+ 52 (- 10

-1

2. lim, p

= %{i_r&[x+ 5= Lgrftl +5) = 1}{1_1313[6] =5

el Le—1d

4 d4r —5=0 {I1+I2:_4_ {I1.=_5

==
I1+I2 = _5 Iz = 1
lim Aty —dfo—x (D) 1 l:u'lz+.r—u'|z—x:l[v'|2+x+d|z—x T (,,u_E_,_sz_ .—E_sz 1 4 E—g4E
—=[-]=lim = lim =lim =
Fl x L Fb rlerr+a—x) #ab xlarxedE—x) rapxlErrerox)
lim————— = lim——— = lim———— = lim— = lim— = —;
3 FSDAVEFTAVE=T) | roOpvETE+YE—F | FOADVEFDHVE—T  ySp2vE  FoDYE | vE
BeraucuTh mpeielibl IMEOIINe HEONPeIeICHHOCTh (—)
22 zxf 3y o4 3.1 4
, 22422 +ax 44 ca . LAt taEta . et L+0+0+E 11
4, imy jeur g s == =lim 57 = lim—F+—7=lim =lim=-==;
G ¥ 43 +2x+1 ca x_:'m?+x_3+x_3+x_3 x—3m4+;+ﬁ+x—g r—acad+D+D+0 X—ica 4 4
223 3 apiy

. xRt ey £a , 3t t. , z . 14D+D 2
5 lim———= (—J = litn 2 = lim v = lim = ([_)J =+
Yoea X 44 ea Xoea X% Xyea THTE t—yea D+D

(0 B 3HAMCHATCJIC [IPUHNUMACM 3a OCCKOHEYHO MaJlyro BCJ'II/I‘H/IHy.)
(I)opMa npeacTaBJCHUs pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kpurepun onenkmn:

Ouenka "oTJIMYHO'" CTaBUTCS, €CITM pabOTa BHIMOJHEHA B MOJTHOM 00BEME C COOTIOIEHUEM
He00XO0IMMOM TIOCTIEIOBATENHPHOCTH JICHCTBUI; B OTBETE MPABUIILHO U aKKYPAaTHO BBITIOJHEHBI BCE
3aIMCH U BEIYMCIICHUS.

Ouenka "Xopomo' CTaBUTCS, €CIHM BBIIOJHEHb TPeOOBaHUS K OILIEHKE "OTIMYHO", HO
JONYIIEHBI 2-3 HE04YeTa.

Ounenka "yI0BJIETBOPUTEIBHO'" CTaBUTCS, €CIU paboTa BBHIMOJTHEHA HE TMOJHOCTHIO, HO
00BEM BBITIOJIHEHHOW YaCTH TAaKOB, YTO IMO3BOJISET MOJYYUTh MPABUIIBHBIE PE3yJIbTaThl U BBHIBOJIBI,
B XO/I€ POBEACHUS PabOThI OBLIH JTOMYIIEHBI OITHOKH.
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OueHka "Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CITU PadOTa BHIMOIHEHA HE TIOJHOCTHIO HITU
00BEM BBIMTOJIHEHHOM YacTH paboThl HE TIO3BOJISET CIeaTh MPaBUIbHBIX BHIBO/IOB.

Tema 3.1. IlpousBogHasi pyHKIIMU U ee IPUMEHEHHE
IpakTnyeckas padora Ne 27
«Haxoxk1eHue Npou3BOHBIX MO ONpeaeTeHHI0»

Heans padorwi: OTpaborarh ompenencHUue Mpou3BoAHOW GyHKUIMH. [IpuMeHsTH mpaBuia
muddepenmmupoBanus . HayduThcs HAaXOAUTh TPOU3BOTHYIO B 33/IaHHOM TOUKE.

Beinosinus patdory, Bel Oyaere:
yMeThb:
- HAXOJUTh MPOU3BOIHBIEC HIEMEHTAPHBIX (DYHKIIHIA;

MaTepnaﬂbnoe odecmeyeHue:
I/IHI[I/IBI/II[yaHBHBIe 3aJlaHusA, CIIPAaBOYHBIC MaTCpHUaJIbl, KOHCIICKThBI JICKIMH.

3aganme:
1. Haiinure v = (0], eerm v = x* —x
2. Haiinure 7' = (3], ecm y = _i

3. Haiigure 7" = (5], ecm v = Wx — 1

Ilopsinok BbINOJIHEHHS PAdOTHI:

Bbrurcienue mpou3BogHON QYHKIUH ¥ = f{x) IPOU3BOAUTCS 110 OOIIEMY MIPABUITY
mudepeHIpoBaHUS:

1) TlpunaBas apryMeHTy X IpHUpalleHne Ax ¥ MOJCTABIISS B BRIpAKEHHE HYHKIIUH BMECTO
apryMeHTa X HapallleHHOe 3HaueHHue ¥ + Ax. HAXOJAUM HapalleHHOe 3HaYeHHe (PYHKIINU:
v+ Av = iz + Ax)

2) BelunTas u3 HapalieHHOro 3HaYeHne PYHKIUHU €€ TIepBOHAYAIbHOE 3HAUEHUE HAXOAUM
npuparienne GyHKIuu:

Ay = flx + Ax) — £{x)

3) Jlenum npupanieHre QyHKIMA Ay Ha MIPUPAIIEHUE apryMeHTa Ax; T.e. COCTaBIIsIEM
ay _ flx+dd—fm

OTHOLIECHUE ° .
4) HaxoauMm mpezien 3TOro OTHOIIEHHS IpH &x — 0, T e.
oAy flx 4 Ax) — (%)
lirn — = lim ———
Ae=DAxw  Au=D A

DTOT Ipenesn U €CTh MPOU3BOIHAS OT QYHKIMH ¥ = f(x)

Xoxa padoThI:

1. Haittu: v'(x), ecmr v = 227 — 2%

Haxoanm npousBoiHytO 110 00IIeMy MTPaBUITY:

1) v+ Ay = 2(x+ Ax)7 — Az +Ax) = 2%+ deAx + 20Ax)7 — 3x — 3nx

2) v+ Ay — v = 2xd 4 duix + 2(0x)° — 3% — w — 2xE 4 Iz = dwAn 4+ 2(AX) 7 — 30w

Ay dwli+2oun -3t dugse+2ig-1y _
3)M_ » == = dx + 20x — 3

4) limy, gldx + 28x — 3) = 4z — 3
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Haitném 3HaueHue npou3BOAHON NIpH & = 3.
(3 =43-3=0

2. Haiity y'(4), ecmz yx

1) y+ay=wfx+ax

2) Ay = Vx4 fx — x

3) ay _ Sl
am i

i 8 i SEvBEE _ g L T W T . . S S N—
Mae g, = e ™ = U P ety - mﬂ'“"”ﬂ.x(ﬁmﬁmv’ﬁj - lnl"l“_mﬂ..x(v'HExﬂ'ﬁj -

1 1

4) o0 T o

1 L

Haiinem 3HaueHre MPOU3BOIHON B TOUKE ¥ = ¢, ¥ () = ET

CDopMa NMpeacTaBjJdCHusd pedyjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun ouenku:

Ouenka "oTJHYHO'" CTaBUTCS, €ClIM pabOTa BBIMOJHEHA B IOJIHOM 00BEME C COOIIIOICHHEM
HE0OXO0IMMOM TIOCIIEI0OBATEIPHOCTH JICHCTBUI; B OTBETE MPABIIIBHO M aKKYPATHO BBIMIOJTHEHBI BCE
3allMCH U BEIYMCIICHHA.

Ounenka ''Xopomo' CTaBUTCS, €CIHM BBINOJIHEHB TpeOOBaHMS K OIEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 HeJlo4eTa.

Ouenka "y10BJIETBOPUTENbHO'" CTAaBUTCS, €Clid paboOTa BHIMIOJIHEHA HE IMOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCcTH TAaKOB, YTO MO3BOJISET MOJIYYUTh IPABUIIbHBIE PE3YIbTaThl U BBHIBOJIBI;
B XOJI€ TIPOBEACHUS PaObOTHI OBLIH JIOMYIIICHBI OIITHOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CIU padOTa BHINOJHEHA HE MOJIHOCTHIO WU
00BEM BBITTOJIHEHHOM YacTH paObOThI HE TIO3BOJISCT ClIEIaTh MPABUIHHBIX BHIBOJIOB.

Tema 3.1. [Ipon3BoaHasi QyHKIUH U €e IPUMEHEHHNE
IIpakTuuyeckas padora Ne 28

«IIpaBuia u ¢popmyJsl AupPpepeHINPOBAHNSA, TAOTHUIA IPOU3BOIHBIX 3JIEMEHTAPHBIX
pyHxumin»

Iesan padorbl: HayuuTbes BEIYUCIATH IPOU3BOAHBIE SIEMEHTAPHBIX (DYHKIIHIA

Beinosinus padory, Bl Oynere:
yMeTb:
Brraucisate nmpou3BOAHBIC DIEMEHTAPHBIX (QYHKIIAN.

MarepuanbHoe oOecnedenue: VHOuBuAyalbHBIE 3aJaHus, CHOPABOYHBIE MATEPHAIIbI,
KOHCIIEKTHI JIEKIIUH.

3aganue.

1) Haiitu npousBonHble (QyHKIMI HCHONB3YyS TMpaBuja BBIYMCIEHUS M TabIULly
MIPOU3BO/IHBIX 3JIEMEHTAPHBIX (QYHKIIUH.

2) Bbruucauth mpou3BOIHYIO QYHKIMU B TOUKE.

3amanue 1 3aganue 2
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1) =Tt dri 5602, | 6) ft)=0,5t+0,612+0,31+8,  £(1)-7

2) =3z %ﬁ+%; 7) flx)=ctgx-tgx, | f Cf) -7
3) =ictgetsl 3, | 8) fx)=2 43¢, £(0)-7
4) v={0+20( 221 ) 9) flx)=cosy (1+sin) . f (E) 27

P el

5) Vbl 10)  fx) =1’ £102

HOpﬂ)IOK BbIITOJTHCHUSA paGOTLI:
1. BHuMaTeabHO O3HAKOMBTECH C YCJIOBUEM 3aJaHUs.
2. HOJIB3ySICB KOHCIICKTOM HGKL{I/Iﬁ U CIIPpaBOYHBIMU MATCpUaIaMH, BBIIIOJHUTEC 3aJlaHUC.

Xon padoThr:
3amanue Nel
Haiitu mnpowmsBopnble  (QyHKOMI  HMCIONB3Yys TpaBUia BBIYACICHHS W TaOiHIly
IIPOU3BO/IHBIX 3JIEMEHTAPHBIX (PYHKLIUH
Tabnuia npou3BOJHBIX OCHOBHBIX JIEMEHTAPHBIX (DYHKLUH.

(Xn)r — an—l (eX)! = e* (ax)' =a‘lna (cosx)"=-sinx
(sin X)' = cos X | 1 ax)’ — (tox)’ =

(In x) " (tgx)' = 057 o5 x
£ =0,c—consty | x =1 =

uxv) =u'+Vv
(Jx) = 1 (u-v) =uv+uv

2x (uj u'v+uv'
2 2R
Vv Vv

(log, x)' = —
xlna

1 y=6x*-8x*+2x*-4
y' = (6x* —8x> +2x* —4)' = 24x° — 24x° + 4x;
o ¥Y=0Bx-4)*(x+2)
u=5x-4; u'=5
Y =((65x—=4)(x+2)) =lv=x+2; V=1 |=
(u*v) =uv+uv’
=5(x+2)+1(5x—-4) =5x+10+5x—4=10x+6
X+1

3. X
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y,_(x+1j B
2X

-2 _ 1
4x> 22’
SamanmneNe2

u=x+1L u' =5
v=2X vV =2

!

uy uv-u
v v?

_1-2x-2(x+1) 2x-2x-2 _
(2x)? 4x?

Brrauciuts npou3BoaHYI0 (PYHKIIUN B TOYKE.
y=3x"-8x* +9x* -4
Y (-1)=3 (-1 -8 (—1)*+9(-1)* —4 =—3 -8+ 9 -4 = 6.

1. y =5sin Xcos X
yl
(;—r) = S(isine] " cose 4 sine (ease) ") = S(eos?y — sin®y) = S(eos2x) = G(ens2 ;—r] = = Sepsw =5 -
(-1} = —5

(I)opMa npeacTraBJICHUs pe3yjabTaTa: BhIIIOJTHCHHOC 3aJlaHKE.

Kpurepumn on

CHKM:

Ouenka "oTau4HO'" CTaBUTCS, eclii paboTa BBHIMIOJTHEHA B IMOJIHOM 00BEME ¢ COOI0ICHIEM
HEOOXOMMOM TIOCIIEIOBATEILHOCTH JICHCTBUIA; B OTBETE MPABWILHO U aKKYPAaTHO BBIIOJIHEHBI BCE
3aIllMCHU U BBIYUCIICHHS.

Ounenka '"xopomo' CTaBUTCS, €CJIM BBIIOJIHEHBI

JOTYIIEHBI 2-3 HeloYeTa.
Ounenka "yI0BJIETBOPUTEJIBHO'" CTAaBUTCS, €clid pa0oTa BBHIMOJHEHA HE MOJIHOCTHIO, HO
00BEM BBITIOJIHEHHOW YacTH TAaKOB, YTO IMO3BOJISET MOJYYUTh NMPABUIBHBIE PE3YyJIbTaThl U BHIBOJBL;
B XO/JI€ MPOBEACHUS pabOThI OBLIH JIOMYIIIEHBI OLTHOKH.
Ouenka ""Hey10BJIETBOPUTENbHO' CTaBUTCS, €CIU padOTa BHIMOIHEHA HE MOJHOCTHIO WU
00BEM BBITIOTHEHHOM 4acTH pabOThI HE MO3BOJISAET CAENATh MPABUIIBHBIX BHIBOJIOB.

TpeOOBaHUS K OIEHKE "OTJIMYHO", HO

Tema 3.1. IlpousBoanast pyHKIMH U ee IPUMEHEHHUE

«IIpou3BoaHbIE CJOKHBIX QYHKIMID)

IIpakTnueckas padora Ne 29

Lean padorbl: HayuuTbcs BEIYUCIATH MPOU3BOAHBIE CIOKHBIX (DYHKIIMN

Boinosinus padorty, Bel Oynere:

yMeTh:

Brrunciaars IMPOU3BOAHBIC CIIOKHBIX (I)YHKLII/Iﬁ

MarepuanbHoe oOecneyeHue: IHaAMBUAYyanbHbIE 3a/laHUs,

KOHCIEKTHI JIEKI[HH.

3aganue.
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3apanme 1: Haiftu npousBoaHble (QyHKIHMNA UCIONB3YS MpaBUJIa BBHIYUCICHUS U TaOIUILy

IIPOU3BO/IHBIX CIOXKHBIX (DYHKIIMH.
3aganue 2: BbruuciuTh Npou3BOAHYIO (PYHKIIMU B TOUKE.

3amanueNel

3aganueNe2

1)y = (mx* +4)°

—_m* k ,
2)y = m*cos(px m); y'(1)=?

3)y =" +kx)

4)y = ktg(mxp) : y'(_l):?

5)y =12 P ™

6)y =ctg(px* —mx). y1)—9

7)Y = In(x* + px™)

8)y =~/mp* +kx - y(-2)=7

9)y =log, (mx+k)

10)y = (™) *vVxP + mx .

y(3)=?

1)y = p*sin(kx+m)

_In(px") ,
12)y_k*cosmx; y'(:3)=?

'me p —uucio OyKB B UMEHHU; M — YUCIO OyKB B (haMUIIHH;

HOpﬂIlOK BbIIIOJTHCHU A paﬁoTbI:
1. BHuMaTeabHO O3HAKOMBTECH C YCJIOBHUEM 3allaHUs.

2. HOJII)3y9[CI) KOHCIICKTOM J'IGKIII/IfI U CIPaBOYHLIMU MaTCpHaJIaMHU, BBIIIOJIHUTC 3a1aHUC.

Xoa paGoTsI:
3amanne Ne 1

Haiitu nmpousBogHble QYHKIMIA MCIIONB3Ys MPaBHiIa BBIYUCICHUS W TAOIUILy MPOU3BOIHBIX

CJIO’KHBIX (PYHKLIUH

«[IpaBuia BeruMcaeHUs ¥ TaOIMILY IPOU3BOAHBIX CIOKHBIX ()YHKIIUI

(u") =nu"u’ (sinu)’ =cosuu’
(e") =e"u’ (cosu) =-sinu-u’
uyr _ qu ' 1 U'
(@) =a"lnau (tgu) =———u'=—2
COS” X Cos“ U

1 u’ 1 '

(Inu) ==u"=— (ctgu) = ——=—u'=— u2
u u sin“u In“u
A R V 1 u’

(log, u)' = u'= Wu) =——u'=

ulna ulna

2Ju 2Ju

1

y = (B%x® —4x)°>;

' = (E8x —4) ) = 50322 — 4] (3x? — 4] =
= 5(3x% — d)* (Fr —4) = (302 — 200 (3x® — ) *,

o Y =sin(3x—x*)

' (ainf3r — 2?0 = coz(3xr —x®) (B — 2% =(3 - 220 coz(3r — 22

3 Y =6In5x

10-2 1

y'=(10In2x)" =10(In 2x)’ =10-i-(2x)’ = - _"
2X X

2X
69
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3amanne Ne 2
Brrauciuts npon3BoaHYI0 (PYHKITUN B TOUYKE.

1. v =T+ 67, y'(3) =7

1 ax x
r:.-.,'j_fz:ﬁr:—-;fz+ﬁr: =
y =t ) 2t 46 ¢ J Hrl4 s xiin
k| 1

Vi [3] = _32+5 = 1"mz

| | wa
cn

CDopMa NMpeacTaBJdCHUd pedyjbTaTa: BbIIIOJIHCHHOC 3aJaHKC.

Kpurtepun onenku:

Ouenka "oTJIMYHO'" CTaBUTCS, €ClIM paboTa BBHIMOJHEHA B IMOJHOM 00BEME C COOII0ICHUEM
HE0OXO0IMMOM TIOCIIEIOBATEIFHOCTHU JICHCTBUI; B OTBETE MPABUILHO U aKKYPAaTHO BBITIOJHEHBI BCE
3alMCH U BEIYMCIICHUA.

Ounenka ''Xxopomo' CcTaBUTCS, €CIM BBINOJIHEHB TpeOOBaHMS K OIEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "yIoBJIeTBOPUTENbHO'" CTAaBUTCS, €Clid paboTa BHIMIOJIHEHA HE TOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCcTH TAaKOB, YTO MO3BOJISET MOJNYUYUTh MPAaBUIbHBIC PE3YyIbTAaThl U BHIBOJIBL;
B XOJI€ TIPOBEACHUS PaObOTHI OBLIH JIOMYIIICHBI OIITHOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CTU padOTa BHIMOJHEHA HE MOJHOCTHIO WU
00BEM BBITTOJIHEHHOH YacT pabOThI HE TIO3BOJISCT ClIEIaTh MPaBUIIBHBIX BHIBOJIOB.

Tema 3.1. IlpousBoaHasi GyHKIMHU U ee IPUMEHEHH e
IIpakTnueckas padora Ne 30
«I'eomeTpuyecKkue NPUIOKEHUS TPOU3BOTHON»

Heab paGorbi: Hayuntbest cocTaBiIsITh ypaBHEHUE KacaTEIbHOM K JJaHHOW KPUBOW B TOYKE
KacaHMs; HAXOAUTh YrIIOBOH K03(h(PULIMEHT KacaTeTbHOMN, TPOBECHHBIN K KPUBOM.

Beimosnus patdory, Bel Oyaere:

yMeThb:

~ HaXOJUTh MPOU3BOIAHBIC FTIEMEHTAPHBIX (DYHKIIHIA;

~  HCII0JIb30BATh MPOU3BOIHYIO JUIsl U3yYEHUS! CBOMCTB (DYHKUMN U TOCTPOEHUS I'paKOB;

~ TIPUMEHATHh NPOM3BOJIHYIO JUIsl MPOBEAECHUS MPUOIMKEHHBIX BBIYUCICHUH, peliaTh 3a/1aun
IMPUKIAAHOI'0 XapaKTEpa Ha HAXOXKICHUC HanOOJILIIEr0 ¥ HAMMEHDIIIEr0 3HAYEHHUS.

MarepuajnbHoe o0ecnieuyeHue:
WNHnuBuayanbHbIe 3a1aHNS, CIPABOYHBIE MaTepUalibl, KOHCIEKTHI JIEKIIUH.

3amanme:

1. Haiigure yrnoBoi ko3¢ (UIMEHT KacaTelbHOM, MpoBeIeHHONW K mapalone ¥ = —x?+ xB
TOYKE xp = —2

2. Haiigute yron HakJIOHEHa K OCH KacaTeJIbHOHM, MPOBEICHHOW K KPHUBOW v = x? B TOYKE
xp=—2

3. CocraBbTe ypaBHEHHE KACATeILHOM K KPUBOH ¥ = sin3x B Touke | =; 0].
y B

Ilopsinok BbINOJIHEHHS PA0OTHI:
1. 3Hayenue MPou3BOAHON (YHKIUH ¥ = flx) MpU x = x; PaBHO YIJIOBOMY KO3 HIMEHTY
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KacaTeJIbHOW, MPOBEACHHOM K KpPHUBOU ¥ = fix) B &€& Touke ¢ abOcumccod =xp , T.€.
k= ylag) = fflag) = tan
I/Ie %-yroJI MEXKIy KacaTelbHOM K KpUBOM B TOUKE Mg (xp:i%p) U IMOJIOKHUTEIbHBIM HaIlpaBICHUEM
ocu 0, .

2. YpaBHCHHE KacaTeIbHOM K KPUBOH ¥ = f{x) B TOUKE HUMEET BUI Y — v, = f Lrp)(x — xp).

3. HampaBrenue KpuBOW B KaXKIOH TOUKE OINPEIEIISETCS HApaBIeHUE KacaTeIbHOH K HEll B
9TOU TOYKE, IOITOMY JUIsl HAXOXKACHUS YIJla HAKJIOHHOW KPUBOW B TAHHOW TOYKE HAJO BBIYMCIIUTH
YroJI MEXK1y KacaTeabHOM, IPOBEIECHHOM B 3TOM TOYKE, U OCBIO .

Xoa padoThI:
1. Haiitn yron HakioHa K ocu @, KacaTelIbHOW NPOBEACHHOW K KPUBOM ¥ = sinx B
TOYKE xp = ;

-HaliJileM IPOU3BOIHYIO (DYHKIMIO ¥ = sinx = cosx

o o 1 1
-Haii/1eM 3HaYeHHUe TIPOU3BOIHON B TOUKE =E ¥ (:—r) = casf =-

-TaHIF€HC YIJIa HaKJIOHa KacaTeJIbHOM B JaHHOM TOuyke paBeH k=tg = , OTKyJa

M= o tgi g 26,67

2. [Ton kakumu yrnamu napabona ¥ = x? + x mepecekaeT och 7, ?
-Haiinem Touku nepecedenus mapadbobl C OCBIO £, PEIINB CUCTEMY
=ri4x -1;0

{y y=0 7 {[[n; n]]

-ITapabona nmepecekaer och 7, B Toukax All:0);3(0:0) . Haiiném yrioBsie K03 UIIHEHTHI
KacaTeJIbHBIX K apadosie B 3THUX TOYKaX

y=(+u) =2e+Lk{-=20-D+1=-1,k{0)=2-0+1=1

- BBIYMCIIWIIN YTJIBI & & 5, , 0Opa3yeMble KacaTeIbHBIMH B TOUKaX MepecedeHus mapadbosibl ¢
OCBIO (: tg o, = —1,06, = 135 tg o= 1, 00,= 45°

3. CocraBbTe ypaBHEHUE KacaTeJbHON K KPUBOM ¥ = 3x% — x B TOUKE xp = —1

-HaAEM NPOU3BOJHYIO KDUBOM B TOUKE

y=0Bx'—xr=6xr—1;y-1) =6(-1)-1=-7

-HalJIeM KOOPJIMHATY TOYKH KaCAHUS:

yi—13 =301} — (-1} =4 M(-1;4)

-I0CTaBUM B (OPMYJly YpaBHEHHS KacaTelbHOI:

y—d=—T(r+1)

yv—d=—Tr -7

Tx 4+ v+ 3 = 0 — ppasucHue Kacamenonot

(I)opMa NMpeaACTaBJICHUSA Pe3yabTaTa: BBIIIOJIHCHHOC 3a/JaHNE

Kputepun onenkmn:

Ouenka "oTJIMYHO'" CTaBUTCS, €CITM pabOTa BBHIMOJHEHA B MOJTHOM 00BEME C COOTIOICHUEM
HE00XO0IMMOM TOCTE0BATENHHOCTH ICHCTBUI; B OTBETE MPABIIBHO U aKKYPAaTHO BBIMIOTHEHBI BCE
3aIMCH U BEIYUCIICHUA.

Ouenka "Xopomo' CTaBUTCS, €CIHM BBIIOJHEHB TPeOOBaHUS K OILEHKE "OTIMYHO", HO
JONYIIEHBI 2-3 HE04YeTa.

Ouenka "yI0BJIETBOPUTEIBHO'" CTaBUTCS, €CU paboTa BBHIMOJTHEHA HE MOJIHOCTHIO, HO
00BEM BBITIOJIHEHHOW YaCTH TAaKOB, YTO MO3BOJISIET TOJYYUTh MPABUIILHBIE PE3YJIbTAaThl U BHIBOJIBI;
B XO/I€ IPOBEACHUS PabOTHI OBLIH JTOMYIIIEHBI OIITHOKH.

Ouenka '""Hey10BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM pabOTa BBIMOJTHEHA HE MOJHOCTHIO WIIH
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00BEM BBITTOJIHEHHON YacTH pabOoThl HE MO3BOJISAET CAENATh MPABHIIBHBIX BHIBOJIOB.
Tema 3.1. IlpousBoanast pyHKIHMH U ee IPUMEHEHHUE
IIpakTnueckas padora Ne 31
«O0masn cxema uccjae0BAHUA QPYHKIHN»

Heas padorsi: Hayuntbes uccnenoBaTh (QYHKIIMH C TOMOIIBIO MPOU3BOAHON M CTPOHTH
rpaduKkH.

Bbinosinus padory, Bel Oyaere:

yMeThb:

-OIpEeAeNATh IPOMEXYTKH MOHOTOHHOCTH (DYHKILIUH C TOMOILBIO IPOU3BOIHOM;
- HaXOJUTh KCTPEMYMBI (PYHKIIUY;

-[IPOBOJIUTH HCCIeI0BaHNE (PYHKLUU 110 00ILel cxeme;

-CTpOUTH rpaduku QyHKIUN, UCTIONB3YS MTPOBEACHHOE UCCIIETOBAHHE.

MarepuanbHoe obecneuenue: VIHTUBUOyanbHBIC 3a/JaHus, Ta0JMIAa IPOU3BOIHBIX,
KOHCIIEKTBI JIEKIIHH.

3aganue:
HccnenoBaTh GYHKIMIO W IOCTPOUTH €€ TpaduK:
1) flad = 2" —12x;

2) fla) = =

3-x2"

Kpartkue Teopernyeckue cBeleHUsA:

Anroput™m uccnenoBaHus QyHKIIMM HAa MOHOTOHHOCTb M 9KCTPEMYMBI:

1) Haiitu npousBoaHYIO QyHKIIUH.

2) Haiitu KpUTHYECKUE TOUKH.

3) OTMETUTHh KPUTHUECKHE TOUKH HAa YUCIIOBOW MPSIMON U ONpPENEIUTh 3HAK MPOU3BOIHOMN Ha
Ka)KJIOM UHTEPBAJIE.

4) 3anucaTb HHTEpPBAJIbl, HA KOTOPBIX (PYHKIUS Bo3pacTaeT f () = 0 u yObIBaer f (x) = 0.

5) Beimucarh TOUKHM 3KCTpEMyMa U BBIYMCINUTD 3HAUEHUS QYHKIIMH B HUX.

AnroputMm uccnenoBanus QyHKIIMM Ha BBITYKJIOCTh U TOUKU Iepernoa:

1) Haiitu BTOpYIO NpOU3BOJHYIO.

2) Haiiti TOYKH, B KOTOPBIX BTOpas IPOM3BO/HAS PaBHA HYIIIO WJIM HE CYLIECTBYET.

3) OTMETUTh 3TH TOYKU HA YHUCIOBOW MPSIMOW U ONpPEAETUTh 3HAK BTOPOH MPOU3BOJIHON Ha
Ka)KJIOM UHTEPBAJIE.

4) Ecnmu  f"(x) =0, To rpaduk Bbmykabii BHU3. Ecmu  f"(x) < 0, To rpaduk BBITYKJIbIH
BBEPX.

5) BoruncnuTh 3HaueHHs (PyHKIMU B TOUKaxX rneperuoa.

ACHMITOTHI MOTYT OBITh BEPTHKAJIbHBIMU, TOPU30HTAIBHBIMUA U HAKJIOHHBIMHU.

Ecmu lim,,, fx) =0, TO IpsAMasiz = & SIBISETCS BEPTUKAIBHON aCUMIITOTOM.

VYpaBHeHHE HaKJIOHHON aCUMIITOTHI OyZieM UCKaTh B BUJIE ¥ = kx + &

IMopsinok BbINoJIHEHUs PadOTHI:
1. 3anumuTe QyHKIHIO.
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2. Hcnonb3ys o01yro cxemy, uccieayinTe GyHKIuLo.
3. Tlo pe3ynbraram Hccien0BaHUs MOCTPOUTE TpaduK QyHKITUN

Xox padoThI:

UccnenoBath PyHKIMIO ¥ = %! — 6x? + 9% — 3 ¥ MIOCTPOUTH rpaduK.

-(byHKIHSI OTIpe/ie/ieHHa Ha BCeH YMCIIOBOM npsamoit: Dixl: x € (—w; e

-JIaHHAast byHKIUSA HE SIBJISIETCS HU YETHOM, HU
HEUETHOM: wi—x) =(—x)? —Al—x)? + 9—x) — 3= —x?—fx? —9x -3 =—(x¥ + 6=’ + 9+ 2) & —w(x)

-HaliIéM TOYKy nepecedeHus rpaduka ¢ ocbto Oy , monoras x =0 , MOIYy4UM ¥ = —3 TOUKHU
nepeceyeHus rpaduka ¢ 0cblo 'y B JAHHOM CITydae HAWTH 3aTPyTHUTEIBHO.

-HaliiéM pOU3BOAHYIO: ¥' = (x? — 6x® + 9x —3) = 3x* — 12x + 9

-HaWJIEM KPUTUYECKUE TOUKHU, JIJIs ATOTO 7' = 0 ,T.€ 3x% — 12x+9 =10

¥l —dx+3=0x =1;x =3

-rccaeayeM GyHKIUIO0 HA MOHOTOHHOCTD

+ - +

»
»

1 3
{(—eo; 101 (3; wo) rpaduk (yHKIMEM Bo3pacraer, (1; 3)-yObIBaer
-UCCIICAYEM (I)yHKI_II/II-O Ha SKCTPEMYM:
w1l =1 —649—3=1:A01; 1)Tomma max
wia) =27 — 54+ 27 —3 = —3, B(3: —2) Tomma min

-HMCII0JIb3Ysl [TOJIyYEHHBIE JaHHbIE CTPOUM HCKOMBIN TpaduK.

4

==
T,

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOJHEHHas paboTa

Kputepun onenkn:

Ouenka "oTJIMYHO'" CTaBUTCS, €ClTM paboTa BBHITIOJHEHA B IMOJTHOM 00BEME C COOIIOIEHUEM
HE0OXO0IMMOM TIOCTIEIOBATEIHLHOCTH JICHCTBUI; B OTBETE MPABWIBHO U aKKYPAaTHO BBIIOJIIHEHBI BCE
3aIIMCH W BBIYUCIICHHUS.

Ouenka "Xxopomio' CTaBUTCS, €CIM BBIOJHEHBI TpeOOBaHUS K OIEHKE "OTIUYHO", HO
JIONYIIEHBI 2-3 HE04YeTa.

Ouenka "yI0BJIETBOPUTEJIBHO'" CTaBUTCS, €CIU paboTa BBHIMOJTHEHA HE TMOIHOCTHIO, HO
00BEM BBHITIOJIHEHHOW YaCTH TAaKOB, YTO TMO3BOJISIET MOJYYNUTh MPABUIBHBIC PE3YIbTAaThl U BHIBOJIBI;
B XO/I€ IPOBEACHUS PabOThI OBLIH TOMYIIIEHBI OLTHOKHU.

Ouenka '"Hey10BJIETBOPUTEJIBHO' CTAaBHUTCS, €CJIM padOTa BBIMOJIHEHA HE MOJTHOCTHIO WITH
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00BEM BBITTOJIHEHHON YacTH PabOThI HE MO3BOJISET CHIENIAaTh MPABUIIBHBIX BHIBOJIOB.
Tema 3.1. IlpousBoanasi pyHKIHMH U ee IPUMEHEHHUE
IIpakTnueckas padora Ne 32
«Hccnenoanue GyHKuMii 4 NocTpoeHne rpapukoB PyHKIUIN»
Leas padorbl: Hayuntbes uccnenoBath QYHKIHMA U CTPOUTH UX TpadUKH.
BoinosinuB padory, Bel Oyjaere:

yMeTh: HCCIIEI0BATh GYHKIUN U CTPOUTH UX I'paduKH.

MarepuanbHoe o0ecnedenme: VIHIuBHUIyanbHBIE 3a/JaHus, CIPABOYHBIE MaTEpUAIbI,
KOHCIIEKTHI JICKIHH.

3aganue: lccrnenoBarh QyHKIUI M MOCTPOUTH CXEMATHUECKH UX TpadUKU.

3aganus
a)y =2+5x* -3x°; 6)f(x)=x* —2x* +2;
a)y =2x*-3x?-36x; | 6)f(X)=x*-2x*+2;
U3 2.
a)y=x"—4x; 5)f(x):1x4_gx3—§x2+2;
4 3 2

Ilopsinok BbINOJIHEHHS PadOThHI:
BHuUMaTenbHO O3HAKOMBTECH C YCIIOBUEM 3aJaHMSL.
[Tonb3ysich KOHCIEKTOM JIEKIIUNA U CIIPAaBOYHBIMH MaTepHaliaMH, BHIIIOJIHUTE 3aJaHHeE.

Xox padoThl

[ToHsiTHE POM3BOJHONW MO3BOJIIET MPOBECTH MOAPOOHOE HCCieNoBaHHE (DYHKUIUN C LENbI0
6oJiee TOUHOTO NMOCTPOEHUS UX IPa(UKOB.

PaccmoTtpum anroputm uccnenoBanus QyHKIUMN:

1) wmaiitTi obnacTh onpeaeneHus GyHKINY;

2) uccienoBarh (GYHKIMIO HA YETHOCTh U HE YETHOCTH;

=  Ecnum qyist GyHKIMY BBITTOTHSAETCS PaBEHCTBO f(—x) = f{x), To maHHas QYHKIMS SBISETCS
yeTHOH. CretoBaTenbHO, rpaduk GyHKIIMH CUMMETPHUYEH OTHOCUTENBHO ocH (OVY).

=»Ecnu ayis GyHKIMU BBIMOJTHSETCS PABEHCTBO f(—x) = —f{x), TOo maHa QyHKUMS SIBISETCA
HedeTHOH. CreoBaTtenbHO rpaduk GyHKIIMM CHMMETPUYEH OTHOCUTENbHO Havyana koopauHart (0;0)

»Ecnmm fi—x) # f{x) u f{—x) £ —f(x), To nanHass QyHKIMs sABIAsieTcs QyHKIMUEH 00IIero Buaa
Y CBOMCTBOM CUMMETPUYHOCTH JJaHHAsi GYHKLUS HE 00aiaeT

3) HalTH UHTEPBAIbl MOHOTOHHOCTH ()YHKIIUH;

* HaiiTi npou3BoAHYIO PYHKIUH.

= JIpupOoBHATH MPOU3BOJIHYIO K HYJIIO U PEUIUTDH IMOJIYYEHHOE YpaBHEHHE.

* OTMeTUTh HaiileHHble KOPHU YPaBHEHUS Ha KOOPJIUMHATHOM MpsMOHM, pa30ouB e€ Ha
MIPOMEXKYTKH.

= Haiity 3HaK NPOU3BOAHOMN HA Ka)KJIOM M3 MOJIYYEHHBIX IPOMEKYTKOB.

. I + - ) |, mpar € (oo oy JUCK, o)
I

s T I 4 —a ) T, mprx €% %)

4) HaWTH SKCTpeMyMbl (YHKIINH;
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!.Ii [

mm max

Tenin = X1
I‘I‘i"I.III = IE
5) HaiiTi 3HaueHHE PYHKIMUA B KPUTHYECKUX TOYKAX M B TOUYKAX IKCTPEMYMa;
6) HAiTH TOYKM TIEPECEYCHUS C OCAMH KOOPJMHAT W, BO3MOXKHO,
JIOTIOJTHUTEJIbHBIC TOUKHU, YTOYHSIONUE rpaduK QyHKIINH;
7) mocTpouth rpaduK GUKIKH.
Samanue Ne 1
1) Uccnenyiire ¢pyHkuuio u nocrpoite e€ rpaduk y =1+ 2x* — x*;
2) Onpenenum 4eTHOCTh
f(=X) =1+ 2(-x)* = (-X)*'=1+2x* = x* = umeen f(-x)=f(x)=
(byHKIMS YeTHas U ee rpaduk CUMMETpHUeH OTHOCUTENbHO ocu (OY).
3) Haiimem nmpou3BoIHYIO
f'(x) = (1+2x* — x*) = 4x — 4x?;
4x—4x3 =0
AX(1-x*)=0=x=0:x==1;
f(~1) =1+ 2(-2)2 - (-2)* =2

+,— + | — f(0)=1+2(0)* -0* =1
A '1 \b 2 1 f()=1+2%12-1*=2
rr]a)( min MEX
X (-oo-1) | -1 (- 0 1 (1;+
1:0) (0;1) ©)
f'(x) + 0 _ 0 +

f(x) VA 2 Ny 1 VA 2 Ny

®opma npeacraBiaeHus pe3yJabTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurepum ouenku:

HEKOTOPbIE

Ouenka "oTau4HO'" CTaBUTCS, eclii paboTa BHIMOJIHEHA B MOJHOM 00BEME ¢ COOTI0IeHIEM
HEOOXOMMOM TMOCIIeI0BATEILHOCTH ICUCTBHUI; B OTBETE MPABUJILHO U aKKypaTHO BBITOJTHEHBI BCE

3allMCHU U BBIYMCJICHUA.

Ounenka '"xopomo' cTaBUTCS, €CIM BBINOJHEHb TpeOOBaHUS K OLIEHKE "OTIUYHO", HO

JIOTYIIIEHBI 2-3 HeoYeTa.

Ouenka "yIoBJIEeTBOPUTEJbHO'" CTAaBHUTCS, €Clid paboOTa BBITIOJIHEHA HE TMOJHOCTHIO, HO
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00BEM BBITIOTHEHHOM YaCTH TAKOB, YTO MO3BOJISET MOJIYYUTh MPABUIBHBIE PE3yIbTAThl U BHIBOJIBI;
B X0JI€ MMPOBECHUS PaObOTHI ObUTH TOMYIIEHBI ONTHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO' CTAaBUTCS, €CJIM padOTa BBHINOJHEHA HE MOJTHOCTHIO WIIU
00BEM BBITTOJIHEHHOH YyacTH paboThl HE TIO3BOJISIET CIeaTh NPAaBUIbHBIX BHIBO/IOB.

Tema 3.1. IlpousBoanasi pyHKIHMH U ee IPUMEHEHHUe
IIpakTnueckas padora Ne 33

«Haxo:xkneHue HanG0JIbIIET0 1 HAMMEHbIIIET0 3HAYEHUS M IKCTPEMAJIbHBIX 3HAYEHU I
¢yuxuuu. [lpukinaaabie 3a1a4u HA IKCTPEMYM»

Iesan padoTbi: HayunThcs IPUMEHATh NPOU3BOAHYIO QYHKIMHM IPU PELICHUH 3a/a4.
Beinosinus padory, Bel Oyaere:

yMeThb:

— HaXOJUTh HAaUOOJIbIIICE M HAMMEHbBIIIEE 3HaUYeHUs (DYHKIIMHU Ha 3aJJaHHOM OTPE3KE;

— peluaTh 3aJ]a4d Ha HaXOXKJICHHE HauOOoJIbIIEr0 U HAMMEHbBILET0 3HaUeHHs! (QyHKIIMH.

MarepuanbHoe o0ecnevyenue: VHauBuayanbHble 3aJaHus, TaOJMIA TPOU3BOIHBIX,
KOHCIIEKTBI JIEKIIUH.

3aganme:

1. Haiinute HauMmeHbllee W HaubOosbllee 3Ha4eHHUs] PYHKIUU flx) = =% — 2x% — 0 Ha OTpe3Ke
‘o)[—1;1]; &) [0:3].

2.meetrcs mpoBoJOKa UIMHONM a  MeTpoB. TpeOyeTcs oOrpaauTh 3TOW IPOBOJIOKOM
MPAMOYTOJIbHBIN YYaCTOK 3€MJIM, OHA CTOPOHA KOTOPOrO MPUMBIKAET K CTEHE 3aBOJICKOTO 3JaHHs,
TaK, 4YTOOBI TUIOIIAF OTOPOKEHHOTO Y4acTKa Oblla HauOOIBIIEH.

Kparkue Teopernyeckue CBeACHUA:

JIis OThICKaHUS HaWMEHbBIIEro U HauOoJbIIero 3HayeHus (QyHKUMH, TuddepeHuupyemMoin
BHYTPU OTpe3Ka M HEMpephIBHON Ha €ro KOHLAX, CJIEyeT HAWTH BCe KPUTUYECKUE TOUKU (DYHKLIUH,
JIeKaIMe BHYTPH OTPE3Ka, BHIYMCIUTH 3HaYeHUsI (DYHKIMM B 3TUX TOYKAX M HA KOHIAX OTpe3Ka, a
3aTeM U3 BCEX MOJTYUYEHHBIX TAKMM 00pa3oM uuces BEIOpaTh HaUMEHbILIee U HauOoJIbIIIee.

ITopsinok BbIMOJHEHHS Pa0OTHI:

1. Haxoaum KpUTHYECKUE TOUKU (PYHKIIHMH.

2. IlpoBepsieMm, Kakue U3 HalZICHHBIX KPUTHUYECKUX TOUYEK JIEKAT BHYTPH 3aJaHHOTO OTPE3KA.

3. Haxonum 3HaueHus GyHKIIMM Ha KOHIIAX OTPE3Ka M B TE€X KPUTHUECKHUX TOUKaX, KOTOPbHIE
MIONAa0T B 9TOT OTPE3OK.

4. W3 Bcex moJydyeHHBIX 3Ha4eHUH (PyHKIMK BbIOMpaeM HauMeHbllee U HauboJbllee.

Xox padoThI:

1. Haiimute HaMMeHbllee W HauOoJblee 3HaYeHWUs (PyHKIUU fFilx) = —2x? —3x*+4 Ha
npomexytke :e)[—2 —0,5];6) [1:3].

Pemenue.

HaxonuMm kputndeckue TOUKH (yHKITHH.

Flled = (=206 — 3 4 4)l=—x? — fix = —fx(x + 13;

Flx) =0; —fx(x+13=0; x = Dmx = —1. MOJyYWIN IBE KPUTHYECKHE TOUKH: x = Dmx = —1,

76



& ) B opomesyree [—2; —0,5] JeXKAT OIHA M3 KPUTHUYECKUX TOUEK:X= -1,

Tak kak fl—2) =8 f(-1) =3, f(—0,5) =3,5,T0 HauMeEHbllIEE 3HAUCHHUE byHKIUSA
Flx) = —2x¢? — 32 4+ 4 mOocTHraeT B TOYKE x = —1 W paBHO 3, a HaWOOJbIIEE - B TOYKE ¥ = —2 U
paBHO 8.. KpaTko 3TO MOXKHO 3aIl¥CaTh TAK: mity_y,_pg Flad = F—1) = 3.manp_, _pq Fl)=F(-2) = 8.

0) Otpesky [1:3] He NpUHAICKUT HU OJHA U3 KPUTHYECKUX TOYEK, MOITOMY HalaEM
3HAYCHUS byHKIIIHN Ha KOHI[aX OTpe3Ka:
fl=-21"-3.1"+4=-1[1:3];f(8) =-2.3" -3 .3 +4 = -77. . Kparko 3TO MOXXHO 3amucaTh
TaK: ity |y,q fl) = (30 = =Trmaxy g Fl)=F00 = -1,

2. Yucno 86 mpeactaBieHO B BHUJE CyMMBI IBYX ClaraéMbIX Tak, YTO HX IPOU3BEICHUE
MakcuMalbHO. Haliiure 3TH ciiaraembie.

Pemenwue. [lycTh 3amaHHOE 4YHCIO NPEACTABICHO B BHAE  CYMMBI  JBYX CJaraeMbIX
x Hv,T1.6.86=x + v. BolpasuM BTOpOE ciaraemoe 4epes x:

y=86-x.3anuiieM MOpPOU3BEACHUE JTUX YHcel B BHAC QyHKIUH OT X flx) = x: (86 —x)
Haiiném 3HaueHue X, IpU KOTOPOM (PYHKIIMS

f (<) =x (86 —x) pocturaer makcumyma..Haiiném npomssomnyiof! x) u npupaBHseM eé
Hymmo. fl () =(x - (86 — )} = (86 — 20 =86 — 2 = 2(43 — 1),

2043 —x) = 0,x =43,

OnpenenuM BTOpoE€ ciaraemoe: ¥ = 86 —x = 86 —43 =43,

OtBer: x =43y =43,

®opma npeacTaBiaeHus pe3yabTaTa: BHIIOJHEHHAs padoTa.

Kpurtepun ounenku:

Ouenka "oTJMYHO'" CTaBUTCS, €CIIM pabOTa BBHIMOJHEHA B IOJHOM 00BEME C COOIIOICHUEM
HE0OXO0TMMOM TIOCIIEI0OBATEIFHOCTH JICHCTBUI; B OTBETE MPABMIIBHO U aKKYPATHO BBITIOJHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Ounenka '"'Xopomo' CTaBUTCS, €CJAM BBIOJHEHb TpeOOBaHUS K OLIEHKE "OTIMYHO", HO
JOTYILEHBI 2-3 HEOYETA.

Ouenka "yIoBJIeTBOPUTENbHO'" CTAaBUTCS, €Clid paboTa BHITIOJIHEHA HE TMOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCcTH TAaKOB, YTO MO3BOJSET MONYUYUTh MPAaBUIbHBIC PE3YIbTAaThl U BHIBOJIBI,
B XO/JI€ MPOBEACHUS pabOThI OBLIH JTOMYIIEHBI OLTUOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CITU padOTa BHIMOIHEHA HE MOJHOCTHIO WU
00BEM BBITIOJTHEHHOM YacTH paOOThI HE MO3BOJIAET CENATh MPABWIBHBIX BHIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue
IIpakTnueckas padora Ne 34

«HuTerpan u nepsoodpasznas. HaxoxkaeHue HeonpeaeJeHHbIX HHTETPAJIOB IIPH TOMOLIM
CBONCTB HHTEIrPajl0B»

I.Ie.m;: HAayUYUTbhCA HaxoauThb HCOHpeI[eJ'IéHHLIC HHTCTpaJIbl HCIMMOCPCACTBCHHBIM
HUHTCTPHUPOBAHUCM ITPH ITOMOIIH CBOMCTB HUHTCTpHUPOBAHUS.

Borinosinus padorty, Bul Oynere:

yMeThb:

- HaxOJUTh HHTETPAJ

- BBIYHCIATH B NPOCTEHININMX CIy4asxX IUIOMAAM ¥ OOBEMBI C UCIHOIB30BAaHUEM
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OIMPCACIICHHOI'O UHTCrpaJia.

MarepunanbHoe obecrnieyeHue:
WunuButyanbHble 3a1aHNs, CIIPABOYHBIC MAaTEPHAJIbI, KOHCIICKTHI JICKIHH.

3aganue:
Haiitu cnepyromuye HHTETpab:

_I'Gxg —i.':r:2 + 5) dx
S a2x® — 1%
T+ 5x%dx
S+ B

. I(E‘-"F - ?’:."'F:ldx

=

g b~ N

Kparkue Teopernyeckue cBeJleHHs:
Ceoticmsa HeonpedenieHHO20 uHmezpaid

1) j mf (X)dx = m j f (x)dx, m-const
2) [(F 00 % gOx)ax= £ (x)dx = [ g(x)dx

Ta6ﬂuz4a OCHOBHbLX UHMecpailos

1) Idx:x+C;
Xn+1

Z)Jx”dx: +C,n=-1;
n+1

3) J'd—):( =In|x|+C;

4) Iexdx:ex+C;

+C;

a
5) |a*dx =
) I Ina

6) .[sinxdx=—cosx+C;

7) jcosxdx =sinx+C,;

8)_[ o =tgx+C;

cos? X
9) J. .d>2< =—Ctgx +C;
sin“ x
dx )
10) =arcsinXx+C;
J o
dx
11 =arctgx +C .
) -[1+ NG 9

ITopsinok BbINOJHEHHS PadOTHI:

COBOKYNTHOCTh BCE€X MEPBOOOpa3HbIX id (DyHKUIUU Ha3bIBAECTCSI HEOIPEACICHHBIM
UHTETPAJIOM.

OCHOBHBIE CBOMCTBA HEOTIPEAECIEHHOIO HHTETpalia

1) J{f) + g0 Jax = [ flad dac+ [ gla) e
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2) Tkfledde =k [ flad

HenocpeactBeHHOE MHTErpUPOBAHUE OCHOBAHO Ha MPSMOM HCIOJNB30BAHUU TaOIHUIIBI
UHTErpaJioB. MOTYT NMpeICTaBUTHCS CIIECIYIONIUE CIIydau:

1) JlaHHbIii MHTErpajl HAXOMUTHCS HEMOCPEACTBEHHO MO COOTBETCTBYIOLIEMY TaOJIUYHOMY
UHTETrpaly.

2) JlaHHbIii HMHTETpaa I0CIAE€ NPUMEHEHHUS CBOWCTB M2 MNPHBOAWTCA K OJHOMY HIIH
HECKOJIbKUM TaOJMYHBIM HHTETpajaMm;

3) JlauHblii MHTErpajl [OCJIE JJIEMEHTApHBIX TOXKICCTBCHHBIX IMpPeoOpa3oBaHMid, HaJ
MOABIHTETPAIbHOW (DYHKIIMEH M MPUMEHssT CBOWCTBA M2 MPUBOAMTCS K OJHOMY WJIM HECKOJIBKUM
TaOJIMYHBIM UHTETPAJIaM.

Xox padoThI:

Haiitu cnenyromuye HHTETpasb:

1. J'6x*dx —mcnone3yeM cBoiicTBO 2 1 hopmymy 2.
T+

Jxdx ="—+¢ Tomyunm:

IZ +1

2+1

2. J4lx? — x4 3dx Ucrnone3yss cBoiictBa 1 u 2 u, ¢dopmynsr 1 u 2 momydum:

H 2
4Ix=dx—4jxdx+12jdx=4"'?—‘%+ 12x+c=§xﬂ—2x2+12x+c

JToexlde=6]xdr=186

3
+rc= 6%—+—c==2x!4—c

- nocrosiHHas uHTerpupoBaHus C paBHa anreOpandyeckoll cymMMe TpeX IOCTOSHHBIX
WHTETPUPOBAHHUS .

3 z
3. f2[3::—ljlzdx=2f[3:r—ljzdx=2f[9x2—6x—1]dx=2-9%—2-6%+2x+c=6x9—612+2x+c

4 J-.r3+!.r2 ob¥

, fx —pa3aciiuM IIOWICHHO Ha X, IOJIy4YMM:
3t
Ce? 4+ 9r 4 4ldx =?+T+4-:r+ £

1 L 1
5. J'j—; —Hcnonb3yeM Qopmyny 2 [« Fdsr = —+ ¢ =F+c= Wit o
4 4

(I)opMa NMpeaACTaBJICHUSA PE3yabTaTa: BEIIIOJIHCHHOC 3a/IaHNUE

Kputepun onenkn:

Ouenka "oTJIMYHO'" CTaBUTCS, €CITU pabOTa BBHIMOJHEHA B IMOJTHOM 00BEME C COOIIOICHUEM
He0o0XO0IMMOM TOCTIE0BATENHHOCTH JICHCTBUI; B OTBETE MPABUIBHO U aKKYPAaTHO BBITIOJHEHBI BCE
3aIIMCH U BBIYUCIICHUS.

Ounenka '"xopomo' CcTaBUTCS, €CIM BBIOJHEHBI TpeOoBaHUsA K OIEHKE "OTIWYHO", HO
JOTYIIEHBI 2-3 HeloYeTa.

Ounenka "yI0BJIETBOPUTEIBHO'" CTaBUTCS, €CU paboTa BBHIMOJIHEHA HE MOJIHOCTHIO, HO
00BEM BBITIOJIHEHHOW YaCTH TAaKOB, YTO MO3BOJISIET MOJYYUTh MPABUIIBHBIE PE3YyIbTAaThl U BHIBOJBL;
B XO/I€ MPOBEACHUS paObOTHI OBLIN TOMYIIIEHBI OLTUOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO'" CTAaBUTCS, €CIIM pabOTa BBIMOJIHEHA HE TOJHOCTHIO WIIH
00BEM BBITTOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIEaTh MPaBUIHHBIX BHIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue
IIpakTnyeckas padora Ne 35

«HHTerpupoBaHue METOAOM 3aMEHbI IEPEMEHHOIN»
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Hean padoTbl: HayuyuThest BRIYUCIATH HHTETPAIBI CTOCOOOM TOJICTAHOBKH.

Bbinosinus padory, Bel Oynere:

yMeTh:

- HaxoJUTh UHTETPaj

— BBIYUCIIITH B HpOCTCfILHHX cilydadx IoJiomaad Hu OG'LCMBI C HCIIOJB30BaHUCM
OIpeIeNICHHOT0 HTErpaa.

MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHBIe 3alaHuA, CIIPAaBOYHBIC MaTCpUalibl, KOHCIICKTLL HeKHHﬁ.

3aganme:
Haiitu unrerpansi:
Sz — 5)7dx

-J-d.r

B + 5

1

2

3. [T —Tdx
4 Ccoax
5
6

gu'iiﬁ
. [ tgxdx

J' [rEy

141617

Ilopsinok BbINOJIHEHHE PA0OTHI:

B ocHoBe MHTErpupoBaHHS METOJOM 3aMEHBbI MEPEMEHHOM ( WM CIIOCOOOM IMOCTAaHOBKH)
JISKUT CBOMCTBO MHBAPUAHTHOCTH (OPMYI HHTETPUPOBAHUS, KOTOPOE 3aKII0YACTCS B CIEAYIOLIEM:
ecmn [ fldde=Fld+e | 1o [fladdu=Fd +¢c, rme u(x) npoussoguas auddepeHuupyemas
GbyHKIHS OT X.

3aMeHa IepeMEeHHON B HEOTIPEIETICHHOM WHTETPajie IPOU3BOJUTCS C TOMOIIBIO MOJICTAHOBOK
JIBYX BUJOM:

1. x=w(t) , rne t-HOBas mepeMeHHas, a p(t) HenpepslBHO AuddepeHurpyemas GyHKIUs
I piddz = J f(pled Jp'le) dt

2. t=pl(x) rae t-nosas nepemennas, Toraa: [ £lult) ' (:ddx = J Fltidt

Xoa padoThI:

xS dy
L 'I.E+.rg
-T.K. 8(8 + %) = 3x¥dx , TO
JI' xidx IJ‘d{E+ 3ty
B4+x? 3 g+ x?

-nojaras 8+ x? =t , IOIy4uM: EIE = Elnliﬂl +rc =51nIE= +xY+¢c
2 J- coaxdy J- o (B

HOBTOMy, HMCIIOJIb3Ys MOJACTAHOBKY t = =inr , MPUXOJUM K Ta6J'II/IqHOMy

4+2int .r +amlx
HHTETpally: f4 2 =—m"|::'tg E +c= E ooty (T.r) +rc
a¥ dx ety
3.
'r J -t 'r J -t
-BOCITOJIb30BABIINCH  MOJICTAHOBKOM t=9¢", TpPUBOAMM K TaOJMYHOMY HWHTETpaIy

X

dt 1 .8
f =mresin-4+ o= resin—4 ¢
Jg-r 1 3

Tpumeyanne: dx = > dlox + b]
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1
rox = Ed[xzjl

" dxr = dig®)
gx _
P dilnix)

cosxdr = g siny)
(I)opMa NMpeacTaBjJaCHusd pedyjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCS, €ClIM paboTa BBIMOJHEHA B IOJIHOM 00BEME C COOIIIOICHUEM
HE0OXO0IMMOI TIOCIIECIOBATEIFHOCTHU JICHCTBUI; B OTBETE MPABUJIHBHO M aKKYPATHO BBIIIOJIHEHBI BCE
3alMCH U BEIYMCIICHUA.

Ounenka ''Xxopomo' CcTaBUTCS, €CIM BBIIOJIHEHB TpeOOBaHUS K OIEHKE "OTIMYHO", HO
JIONYIIEHBI 2-3 HeJ0YeTa.

Ounenka "yI0BJIETBOPUTEJIBHO'" CTAaBUTCS, €CIIM PabOTa BBHINIOJHEHA HE IMOJIHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCcTH TaKOB, YTO MO3BOJISET MOJYYUTh MPABUIBHBIC PE3YIbTAThl U BHIBOJIBI,
B XOJI€ TIPOBEACHUS PaObOTHI OBLIH JIOMYIIICHBI OIITHOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €clid PadOTa BBHIMOJIHEHA HE TOJHOCTHIO WU
00BEM BBITTOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIIEIATh MPABUIBHBIX BEIBOIOB.

Tema 3.2 UHTerpaJ u ero npuMeHeHue

IIpakTnueckas padora Ne 36
«AHTEerpupoBanne pa3InYHbIMU METOTAMMD)

Hean padorbi: HayunTbcs HAXOAUTh MHTETPAbl PA3IMUYHBIMU METOJIAMU: UHTETPUPOBAHUE
HOJACTAaHOBKOM U I10 YaCTSIM.

Boinoinus padorty, Bel Oynere:

yMeTh:

- HaXOJUTh MHTErpai

— BBIYUCIIITH B HpOCTCfIIHHX cilydadx Ioiomaad H 00bEMBI C HCHOJb30BAaHHEM
ONpENIETICHHOTO UHTErpaa.

MarepuajbHoe obecnedeHne:
I/IH)II/IBI/II[yaHI)HI)IC 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI HeKHHfI.

3apanmue:

Haiitu nHTErpasbl
ix

e im it
Jitgx
' 'rcmsz.r
. fxr:usxdx

g

CRFNRRTN
—_
|E'
=
[~ B
&

IHopsiaok BbINOIHEHHE PA0OTHI:
1. IlepBrle fABa WHTErpaja peEIIAIOTCS METOJOM 3aMEHbl IepeMeHHOW ( 3TOT ciydai
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paccMaTpuBacs B IpakTuieckoil padore Ne 35).
2. Crnenmyromye HHTETPAIbl PEIIAIOTCS METOJAOM HHTETPUPOBAHHUS IO YaCTSIM.
WHTerpupoBaHueM 10 YacTsM Ha3bIBaeTCA HAXOXKJICHHE UWHTerpaiga 1o Qopmye:
JTudd = wd — [ du rae @ u ¥ HenpepblBHO quddepeHnupyembie PyHKIUN OT X.
Wuterpupys 00¢ yactu paBeHCTBa dlad) =udd + #du |, MOIyduM

fd[maj =fm:m +f~a.:su

i =J‘udt‘.? +J‘t‘3‘du,|:|'rrq,r,qa J‘udt‘? = —J‘t‘.?du

C moMo1pio 3TOH (OpMyJIbI BEIYMCIEHUE UHTErpajla  CBOAMTCS K BBIUMCIICHUIO MHTErpasia
I'#du, ecnn nocneqHuUit OKa)keTCs MPOILE UCXOJHOTO.

Xox padoThI:

Brrunciuts HHTErpal MCTOAOM HMHTCIPUPOBAHUS 110 YaCTAM:
1. J{x — S)cosxdx

-rojiarast ¥ =x — 5; df = cosxdx,

-HalnéM du = dix; ¢ = [ coswdr = sinx

-CJICA0OBATCIIbHO:

Jr(x — Seosxds = (x — Slsinge = J- siprdx = [ — Slsiny + cosx 4 ¢

2. [ xoretgrds

—yCTh u =arctgr: df = xdx
1 xE
g.x; ==

1422 H
-Ha OCHOBAHHNHN OpMYHI)I Haxoaum
7

-TorJaa ou =

x
Jr xoretgrdy = E erotgr

J‘:cz ax 1 ” lJI'.r2+1—1d
| — —_— = gy —— | —————
2 xig1l 2o MEEETL ) Ty

L t . J-d Jr o 1':;r2 )
=_ - - =_ tgr — ¢
o ¥ erctgr 2[ i e +1]| 5 et erotgu x4+ orotgel + o

®opma npeacraBaeHus pe3yJabTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurtepun onenku:

Ouenka "oTau4HO'" CTaBUTCS, eciii paboTa BBHIMOJIHEHA B MOJTHOM 00bEME ¢ COOII0IEeHUEM
HEO0OXOMMOM MOCIIeI0BATETLHOCTH IEUCTBUI; B OTBETE MPABUIILHO U aKKypPaTHO BBIMIOJIHEHBI BCE
3allMCU U BEIYUCIICHUS.

Ounenka ''xopomo' CcTaBUTCS, €CIM BBIOJHEHbl TpeOOBaHUS K OIEHKE "OTIWYHO", HO
JOMYUIEHBI 2-3 HeJloYeTa.

Ouenka "y1oBJIETBOPUTENbHO'" CTAaBHUTCS, €clid paboTa BBHITIOJIHEHA HE IMOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCcTH TAKOB, YTO MO3BOJSET MONYUYUTh MPABUIbHBIC PE3YIbTaThl U BHIBOJIBI,
B XO/JIe MPOBEACHUS pabOThI OBUIH JTOMYIIIEHBI OLTUOKU.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CITU pa0OTa BHINOJHEHA HE MOJHOCTHIO WU
00BEM BBITIOTHEHHOM YacTH paOOThI HE TTO3BOJISIET CACNATh MPABHIIBHBIX BHIBOJIOB.
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Tema 3.2 UHTerpaJ u ero npuMeHeHue
IIpakTnyeckas padora Ne 37
«Teopema Hprotona-Jleiitonnna. Beruucienue onpeaeeHHbIX HHTErpajaoB»

Lleas padoThl: HAYUYUTHCS BBIUMCIATH OMNpENeNeHHBIH uHTerpan mo ¢opmyne HproroHa-
JletiOHu1IA.

Bbinosinus padory, Bel Oyjaere:
yMeTh:
HaXOJUTh OMpPEICICHHbII HHTErpaj

MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIC 3alaHuA, CIIPAaBOYHbIC MAaTCPpUaJIbl, KOHCIICKTbI JICKI_[I/II;'I.

3aganue:
Brrunciaure HUHTCI'paJibl.
1. Jf 2xtdx
4
[8+2x-2*)dx
2. -2
3. J:r"l ? cosxgx
4. J(cosx—ssin X Jdx
H
2 2
1-x
5. dx
e

ITopsinok BbIMOJHEHHS Pa0OTHI:
1) Ucnonp3ys Tabauily MHTErpasioB HATH UHTErpal
2) Ucnonb3ys popmyny Herorona — JleltOHuma

]
[fxdx= P = By - Fla)

HAaWTH OIPEIEICHHBIN UHTETPA

Xoa pa0doThI:
Brrunciuts onpeaeneHHblil HHTerpal

2
_[ 2x dx
1
Pewrenue:
2 in 2 (2) (3)
IExjdx:Engdx:E(xz)ﬁ :3(23 1= 3(8—1) _2aM g2
] ] 3 3 3 3 3 3
(1) BerHOCHMM KOHCTaHTY 3a 3HaK HHTErpaja.
n+l
_I-;c:'d dx = +
(2) UnTerpupyem no tabiuiie ¢ TOMOIIbIO caMOil MOMyIsIpHOM (HhopMyIIbI 2+

83



1

3
[TosiBUBIIYIOCS KOHCTAHTY 3 1e1eco000pa3Ho OTAETUTh OT * U BBIHECTH 3a CKOOKY. Jlenats 310 He

00s13aTeNIbHO, HO JKEJIATEIbHO — 3a4€M JIMIITHUEC BEIYUCICHUS?

[ £ ax= FDf, = F&) - F(a)

(3) Ucnonszyem dhopmyny Herotona-JIeiOnuma 2 . CHauana

3
MoJCTaBIsieM B+ BEpXHUU TIpenen, 3areM — HWKHHNA mpenen. l[IpoBoauMm nanbHeEHIwe
BBIYMCIICHUS U TTOJIy4aeM OKOHYATEIbHbBIA OTBET.

Brrunciuts onpeneeHHblil HHTErpall

4
I(8+2x—x2)dx
2

Pemrenue:
4 4

[@+2x- x:‘).:fxfaidﬁ ijdx— J-xgcixiijﬁ(x)r + 2. l(.—ﬁ)r‘ 1 ()
] -2 5 17 -2

-2 -2 =2

= 84— (=20 + 4 - =% —%(43—(—2)3} =3 6+{16—4}—%(64+8}=

1%

=48+12-24 =36

(1) Ucnionp3yem CBOIMCTBA TMHEHHOCTH ONPEACICHHOTO0 HHTETpaa.

(2) Unterpupyem mno Tabnuie, MNpU STOM BCE KOHCTAHThl BBIHOCUM — OHHM He OyayT
Y4aCTBOBaTh B MOJICTAHOBKE BEPXHEr0 U HUKHETO MpPEJIeia.

(3) Mnsa xaxmoro w3 TpEX crmaraeMblx mnpuMeHseM ¢opmyny HproTona-JleiOnuna:

FX)2 = () - Fla)

CoBer: mepex TeM, Kak HCHoJb30BaTh (opmyny Heprorona-JleiiOHUIA, 10JIE3HO NMPOBECTH
NPOBEPKY: a caMa-To NepBoodpa3Has HailleHa NPABUJIBHO?

Tak, mMpUMEHHUTENBHO K paccMaTpUBAaEMOMY MpUMEpY: Mepel TeM, Kak B MEepBOOOpPa3HYIO
3

x
Br+x -1
GbyHKIIHIO 3 momCcTaBIATH BEpXHUN M HWKHHUHI TPEACIbl, KEJIaTeIbHO HAa YEPHOBUKE
MPOBEPUTH, a MPABHIBHO I BOOOIIE HaijieH HeompeaeneHHbI uHTerpan? JuddepeHuupyem:
r

[8x+x2 —é} =8(x)'+(x2)'—%(x3)'=8-1+2x—%-3x2 =8+ 2x—x°

[lonydyena wucxogHash NOJBIHTErpajbHas (YHKIUS, 3HAYUT, HEONPEICIICHHBIM HHTErpas
HaiineH BepHo. Tenepb MokHO U Gpopmyny HeroToHa-JIeiiGHMIIa TPUMEHUTS.

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOJHEHHOE 3aJaHNe/

Kputepun onenkn:

Ouenka "oTJIMYHO'" CTaBUTCS, €ClTM paboTa BHIMOJHEHA B IMOJTHOM 00BEME C COOIOIEHUEM
HE00XO0IMMOM TIOCTIE0BATEIHPHOCTH IEHCTBUI; B OTBETE MPABWIBHO U aKKYPAaTHO BBITTOJTHEHBI BCE
3aIMCU U BEIYUCIICHUA.

Ouenka '"'xopomio' CTaBUTCS, €CIM BBIOJHEHB TpeOOBaHUsA K OIEHKE "OTIWYHO", HO
JONYIIEHBI 2-3 HE04YeTa.

Ouenka "yI0BJIETBOPUTEJIBHO' CTaBUTCS, €clid pa0oTa BBHIMOJIHEHA HE MOJIHOCTHIO, HO
00BEM BBITIOJIHEHHOW YaCTH TAaKOB, YTO MO3BOJISIET MOJYYUTh NMPABUIILHBIE PE3YIbTAThl U BHIBOJIBI;
B XO/JI€ IPOBEACHUS PabOTHI OBLIH JTOMYIIIEHBI OITHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO' CTAaBHUTCS, €CIIM padOTa BBIMOJHEHA HE MOJTHOCTHIO WITH
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00BEM BBITTOJIHEHHON YacTH padOThI HE MO3BOJISET CIIENIATh MPAaBUIIbHBIX BHIBOJIOB.
Tema 3.2 UHTerpaJ u ero npuMeHeHue
IIpakTnyeckas padora Ne 38
«BpIuuciieHne onpeieIeHHbIX HHTErPaJIOB MeTO/I0M 3aMeHbI IlepeMeHHO»

Heas pa0GoThbl: HAYYUTHCS BBIYUCIATH ONpPENETEHHBIE HWHTErpajibl METOJOM 3aMEHBI
MePEMEHHOM.

Bbinosinus padory, Bel Oyaere:

YMETB:
- HAXOJUTH ONPEACICHHBIN HHTETPaJl METOIOM 3aMEHBI IEPEMEHHOM

MaTtepuajbHoe o0ecneyeHue:
I/IH[[I/IBI/I[IyaJILHBIC 3alaHuA, CIIPAaBOYHBIC MaTCpUalibl, KOHCIICKTBI JICKHI/Iﬁ.

3ananmue:

Breraucnure HUHTCI'paJibl.
6

! -[ x)z(d—x6

5
4

2. [(2x—5)"dx
3
1

3. J'i/x + 2dx
0

1
4, J‘(x3 +1)*x? dx
]

4
5. jsin(x - zjdx
5 4
ITopsinok BbINoJIHeHUs padoThI:
1) BBectu HOBYIO TEPEMEHHYIO
2) Haiitu nuddepennman
3)BBIUUCINTE HOBBIEC TPAHHUIIBI MHTETPUPOBAHUS

4) CnenaTb MOJICTAaHOBKY
5) Beruncinuth, MOSTy4MBIIUICS UHTETPAT

Xox pa0doThI:
Boruncnure uHTErpabl.

B xdx
1.5 e

BBenem HOBYIO EPEMEHHYIO ¢ = x% — &
Huddepennman OyneT paBeH dt = 2xdx
Beruucnum rpanuiel nHTErpupoBanus 11=25-6=19, t2=36-6=30

L pb2xdy 1 ~30 dt
Brinoiaaum MMOACTAaHOBKY E'rﬁ

¥ 2"1% ¢
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o L L _i, 1
Bbraucinum, momyunBmics uarerpan ; inl3ol -2 inf19]="in =

®opma npeacTaBieHus pe3yJabTaTa: BHIIOJHEHHOE 33 JaHNe/

Kpurtepun onenku:

Ouenka "oTJIMYHO'" CTaBUTCS, €CIIM pabOTa BBHIMOJHEHA B IMOJIHOM 00BEME C COOIIOIEHUEM
HE0OXO0IMMO TIOCTIEIOBATEIHPHOCTH JICHCTBUI; B OTBETE MPABIIBHO U aKKYPAaTHO BBITIOJHEHBI BCE
3aMKCy U BBIYUCIICHUS.

Ounenka ''Xopomo' CTaBUTCS, €CIHM BBINOJIHEHB TpeOOBaHMS K OIEHKE "OTIMYHO", HO
JIONYIIIEHBI 2-3 HeJ04YeTa.

Ounenka "yI0BJIETBOPUTEIBHO'" CTAaBUTCS, €CU pabdoOTa BBHIMOIHEHA HE TOJHOCTHIO, HO
00BEM BBITIOJTHEHHOM YacTH TAaKOB, YTO MO3BOJISET MOJYUYUTh MPAaBUIbHBIC PE3YIbTAaThl U BHIBOJIBL,
B XOJI€ TPOBEACHUS paObOTHI OBUIN JTOMYIIEHBI OITHOKH.

Ouenka '""Hey10BJIETBOPUTEJIBHO' CTAaBHUTCS, €CJIM padOTa BBHIMOJHEHA HE MOJTHOCTHIO WJIH
00BEM BBITTOJIHEHHOH YacT pabOThI HE TIO3BOJISCT CIEIaTh MPABUIIHHBIX BHIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue
IIpakTnueckas padora Ne 39
«Bbrunciienue niomaaei Guryp u o0beMoB Te»

Heas paGorbl: HayuuThcst BBMUHCHATH MUiomand (GuUryp U OOBEMBI TeN, HCHOIB3Ys
OIPEIEIICHHBIE UHTETPAJIbI

Beinosinus padorty, Bel Oynere:

YMETB:
~ HaXOJIUTh MHTErpall

— BBIYUCIIATH B IPOCTEHUIINX CITydyasiX IUIOMAAN U 00BEMBI C UCIIOIB30BaHUEM OIPEIEIIEHHOTO
MHTErpaa.

MarepuajibHoe o0ecnieyeHue:
WNHnuBuayanbHbIe 3a1aHKs, CIIPABOYHBIE MATEPUAJIbl, KOHCIIEKTHI JICKIUH.

3aganue:
1. Beruucauts miaomaab pUurypel, orpaHU4€HHON JTUHUSAMU

a) y=-x"+4,y=0

b) y=x* y=x°

c) y=e’, y=e", y=4
2.Berancnute 006eM Tea

y=Xx?, y=1 eoxpyeocuQY

IHopsaoK BbINIOJIHEHHS PA0OTHI:

1) moctpouth rpaduku GyHKIUI

2)  HaiTh 00JacTh, OTPAaHHUYCHHYIO ATUMH IpapuKaMu

3)  cocTaBHT ONpeeIeHHbBII HHTErpall, Ul HaX0XKICHHUS TUIOIAAN HalJeHHOW 00J1acTh
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Xon paboThr:

[Tpumep 1: Haiitu mutomanp o6nactu D, orpaHU4eHHOM KPUBBIMH Y = X2+ X + 11, y=2x-9,
IIpY yCIIOBUH,

x<=1

y=x2 +x 11,
D iy=2x-9
x £l

[Ipu pemeHun TakuxX 3a7ad  CleqyeT 00s43aTelnbHO  M300pasuTh  UCCIEAYEMbIH
reoMeTpuyeckuil 00bekT. J{Jis onpeneneHuss HUHKHETo Mpeiesa MUHTETPUPOBaHUS Ha/l0 HAMTHU TOUKY
TepeceueHrs KPUBBIX; ypaBHeHHe X° + X + 11 = 2 X - 9 nmeer aa xopus: X = -1 u X = 2.
[Togxonsmuit kKopeHs - X = -1. O6nacTh orpaHuyeHa CBEpXy mapadoJioi, CHU3Y - IPSIMOM, CrIpaBa -
npsiMoi X = 1, kpaiiHsisl 1eBas TO4Ka - X = -1, moaToMy

l : ! 3 )

= [ o O — ™ 1Y AT S P T =19_

)= N2e-9-lx" +x -1l = 25" +x)l = [2—+=] |=|2
-1

-;]-I-;+l-; :
. ] 1 ¥ 72
| | £

CIIOKHYIO CTPYKTYpY, €€ cieyeT pa30uTh Ha MPOCThIE YACTH .

[Tpumep 2

Bbruuciute 00beM Tena, MOMY4YEHHOrO BpALICHHEM (QUIyphl, OrpaHMYEHHON JHMHUAMU
2

—_—

5D

!

[ [—
s |

Ecan o6Gnacte wumeer 0Ooliee

y=2r-x 'y:E] BOKpYT oci ‘4 |

Pemenne: Kak 1 B 3amaue Ha HaXOXICHHE mionaad, pemicHUuE HAYUHACTCHA € YEPTEiKa

10cKo# urypsbl. To ecTh, Ha IIJIOCKOCTH AO¥ HEOOXOUMO MOCTPOUTH (PUTYPY, OTPAHUIECHHYIO
nl
JAMHEASMHA © 2x— X

X
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Hckomas mtockast (purypa 3aliTpuxoBaHa CUHUM LIBETOM, HMMEHHO OHA M BPAlaeTcs BOKPYT
ocu “X B pe3yabpTaTe BPALLIECHUS IMOIYYaeTCsl Takas HEMHOIO SHMLEBUAHAsS JICTAIOIas Tapesika,

KOTOpasA CUMMCTPHUYHA OTHOCHUTCIIBHO OCHU X .
O0beM Te1a BpameHUusI MOKHO BBIMUC/IUTD 11O (bopMy.ne:

a
v =] £ (x)dx
2
Berunciaum 00BeM Tena BpaIllCHHUS, UCIIOJIB3YS JTAHHYIO dbopmyiy:

A 2 2
= ;rrjfﬂ(x).:fx = ?TI(Ex— ) dr = :-TI (4x* —4x° + x)dx =
a i} i}

3 5
] ] 3 ] 15

_16m

s 2® = 335 08°

OTtBeT:
®dopma npeacTaBiaeHus pe3yJIbTaTa: BHIIIOJHCHHOE 33JaHHE

Kpurepun oneHku:

Ouenka "oTJIMYHO' CTaBUTCS, €CIIM padOTa BBIMOJIHEHA B IMOJHOM 00BEME C COOIOIEHUEM
HE0OXOIMMOM MOCIE0BATENHHOCTH JIEHCTBUI; B OTBETE MPABUJIBHO U aKKYPAaTHO BBIIIOJIHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Ounenka ''Xopomo' CTaBUTCS, €CIAHM BBINOJIHEHBI TpeOOBaHMS K OIEHKE "OTIUYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "y10BJIETBOPUTENbHO'" CTAaBUTCs, €ciid paboTa BBHINIOJIHEHA HE IOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCcTH TAaKOB, YTO MO3BOJISET MOJNYUYUTh MPAaBUIbHBIC PE3YIbTAaThl U BHIBOJIBI,
B XO/JI€ MPOBEACHUSI pabOThI OBLIH JTOMYIIEHBI OLTUOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €ClU PadOTa BBHIMOIHEHA HE TOJHOCTHIO WU
00BEM BBITIOJTHEHHOM YacTH paOOThI HE TTO3BOJISIET CACNATh MPABHIIBHBIX BHIBOJIOB.

Tema 3.2 UHTerpaJ u ero npuMeHeHue
IIpakTnueckas padora Ne 40
«Pu3nyecKue NPUJIOKeHU HHTErPaaoB»
Heap padorbl: HayunThcs NpUMEHATH HHTETPANIbI K PELICHUIO (U3NYECKUX 3a/1ad
Boinoinus padorty, Bel Oynere:
yMeThb:
- HaXOJIUTh UHTETPa

— BBIYUCIIATH B HpOCTCfII.HHX clIydadx nyThb, HpOﬁI[CHHBIﬁ TCJIOM 3a MPOMCIKYTOK BPCMCHHU.

MarepunanbHoe obecneyeHue:
I/IH)]I/IBI/IHyaJ'H)HI)Ie 3alaHuA, CIIPAaBOYHBIC MaTCpUalibl, KOHCIICKTEI nexunﬁ.

3aganue:
1) Haittu nyTh, IpOWI€HHBIN TEIOM 32 4 CeKyH/bI OT Hayaja JBUKEHUS, €CITU CKOPOCTh Tela
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v(t) = 10t + 2 (m/c).

2) IlycTts MaTepuanbHas TOYKA MEPEMEIIACTCS 0 TPSIMOM C TIEPEMEHHON CKOPOCTHI0 V=V(t).
Haiinem nyTs S, npoiiieHHBIN €10 32 IPOMEXYTOK BPEMEHHU OT t1 110 t).

3) Teno OpolieHO BEPTUKAIBHO BBEPX CO CKOPOCTHbIO, KOTOpask U3MEHSETCS IO 3aKOHY
v =29.4 —9.8t M/c. HaiiTit HauOONBIITYIO BBICOTY MOABEMA.

IMopsiiok BbINOJIHEHUS PA0OTHI:
9 ta
1) 3anucath Gpopmyity, UCTIONB3Ys ONPEIEeHHbIN uHTerpan § = [, * vitldt

2) Brruucinuts onpeaeieHHbIi HHTErpal

Xox padoThI:

1. CkopocTs sBrKerns Toukn ¥ = 9t? — 8t) w/c. Haiitn IIyTh, IPOHIEHHBII TOUKOI 3a 4-10
CEKYHLY.

Pemenue: cormacHo  yclOBHIO, f@®
s = [;(9¢t? - 8t)dt = [3¢3 — 4¢%]4 = 83 (w).

2. I[Ba TCJIa HaYaJIKM ABUT'ATbCA OOAHOBPCMCHHO H3 O,HHOP'I TOYKH B OJJHOM HaAIIpaBJICHUHU I10

=ot* - 8¢, ty =352 =4 (ChenosareibHo,

npsiMoit. TlepBoe Telo ABHKETCS CO CKOPOCThIo ¥ = | 6t7 + 2t) \yc, BTOpPOE — CO CKOPOCTBIO V =
(4t+5) m/c. Ha kakoM paccTOSIHUM IPYT OT APyra OHH OKaXKyTcs depes 5 ¢?

Penienne: OYEBHIHO, YTO HWCKOMas BEJIMYMHA €CTh PA3HOCTh PACCTOSHHM, TPOMIEHHBIX
TIEPBBIM U BTOPBIM TEJIOM 32 5 C:

su= [ (667 + 2e)de = (262 + 705 = 275 (), 5, = [ (4t + 5)de = (262 + 565 = 75 (),
§y =8 =275-75=200 (v).
3. Temo OpoOIIEHO ¢ TOBEPXHOCTH 3€MJIM BEPTHKAILHO BBEPX CO CKOpOCThiO M = (39,2—9,8")
M/c. HaiiTi HanboJbIIyIo BBICOTY MOJABEMA TEIA.

Pemenue: Teno JOCTUTHET HaUOOMBIIEH BBICOTHI MTOAbEMA B TAKOM MOMEHT BpEMEHH t, Koraa
v=0, 1.e. 39,2—9,8t = 0, otkyna t= 4 c. [To popmyne (1) Ha xonum h=78.4

(I)opMa NpeaAcCTaBJICHUSA Pe3yabTaTa: BEIIIOJIHCHHOC 3a/JaHNUE

Kputepun onenkn:

Ouenka "oTJIMYHO'" CTaBUTCS, €CITM padOTa BBHIMOJHEHA B MOJTHOM 00BEME C COOIOICHUEM
He00XO0IMMOM TIOCTIEI0BATENHHOCTH JIEHCTBUI; B OTBETE MPABWIBHO U aKKYPAaTHO BBITIOJIHEHBI BCE
3aIIMCH U BBIYUCIICHUS.

Ouenka "xopomio' CTaBUTCS, €CIHM BBIIOJHEHb TpeOOBaHUS K OLEHKE "OTIUYHO", HO
JOTYIIEHBI 2-3 HeloYeTa.

Ounenka "yI0BJIETBOPUTEJIBHO'" CTAaBUTCS, €clid pa0oTa BBHIMOJHEHA HE MOJIHOCTHIO, HO
00BEM BBHITIOJIHEHHOW YaCTH TAaKOB, YTO MO3BOJISIET MOJYYUTh MPaBUIIbHBIE PE3yIbTaThl U BHIBOBL;
B XO/I€ IPOBEACHUS PabOThI OBLIH JTOMYIIEHBI OITHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO' CTAaBHUTCS, €CJIM padOTa BBHIMOJHEHA HE MOJTHOCTHIO WITH
00BEM BBITTOJIHEHHOM YacT paboThl HE TIO3BOJISET CAeTIaTh MPABUIHHBIX BHIBOIOB.

Tema 4.1. KoopanHaTsl 1 BeKTOPbI
IIpakTnueckas padora Ne 41

«BekTopsbl. /leiicTBUs ¢ BeKTOPpaMu. /[ekapToBa cucTeMa KOOPAUHAT B IPOCTPAHCTBE.
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Paccrosinne Mexkay TOUKaMm»
Heab padorbl: HayunThcs IpUMEHATh TEOPETUUECKNUE 3HAHUS IIPU PEILICHUN 3a1a4.

Beinosinus padory, Bl Oyaere:

yMeThb:

pacro3HaBaTh Ha YEPTEXKaxX U MOJIENIAX MPOCTPAHCTBEHHBIE (DOPMBL;
COOTHOCHUTB TPEXMEPHbIE OOBEKTHI C UX OIMCAHUSAMHU, U300paKEHUSMU;
IIPOBOJUTH TOKA3aTENIbHbBIE PACCYKICHUS B XO/1€ PELLICHUS 3a/au.

MarepunanbHoe obecrnieyeHue:
WunuButyanbHble 3a1aHNs, CIIPABOYHBIC MAaTEPHAIbI, KOHCIICKTHI JICKIIHH.

3aganue:

Pemure 3agaum:

M- KOJINYECTBO OYKB B UMEHH
N- KOJIM4YECTBO OYKB B (haMUITHH
p- Mecs1 POKICHUS

—

1. Janwl nBe Touku: Almy —n; 0) u B(p —n; 2).Pa3noxure BekTop AB 1O BeKTOpam Oaszuca u
HAWJIUTE €ro JJIMHY.

- - o -

2. Jlaunl Bektopsl a=Ppi—j+mMK u b=ni+ pE HaiizuTe KOOpAMHATBHI BEKTOPA
- - -
c=ma—-nb.

{

- - -
3. Beluncnure ckanspHoe mpousBeneHune BekTopos(a—2b)-a, ecom a={— m; n; p} u

b={0;—p;n.

IR
4. Tlpyu KakoM 3HAYCHHH #r* BEKTOPBI az{m;—n;x} 7 b:{—2m;2n; p} OynyT
KOJUTHHEAPHBIMH?

IHopsaok BbINOJIHEHUS PA0OTHI:

1. BHMMaTENbHO O3HAKOMBTECH C YCIOBHUEM 3aJaHUS.

2. [Tonp3ysich KOHCHEKTaMH JICKIIHii, MoAOepUTe HYKHYIO (OPMYIY WIH COOTBETCTBYIOIIEE
YCJIOBUE [JISl PEUICHUS 3aa4H.

Xoa padoThl:
3amaua Ne 1. Jlanel Touky A{—3; 1: —17 u B (2; —4: 1.

—

Pasnoxxurte BekTop AB 1O BeKTOpam 0a3uca U HalJIUTE ero JTHHY.
Pemenue.

1) AB = {2 —-(-3);-4-11 —(—1)} = {5;—5;2} - KOOpJIMHATBI BEKTOPA.
2) Paznoxum AB 110 BEKTOpaM Oa3zuca:

AB=5i-5j+2K.

3) oy |AB| Haitnem mo Gopmyse:
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N
a

=Jyx2 +y?+2%;

AB|=,/52 +(-5)2 +22 =54 =+/9-6 =36 .

Samgaua Ne 2.

—

Janer  Bexktoppl a=1—-3j+K wu  b=2i+k.Haliqute xoopauHarsl  BeKTOpa

Z = g— 2 E .Pemienue
a- {.-31].
b={-201}; 2b={ 40;2}.

c=a-2b={;-31) - {- 402}= L (-4):-3- 01— 2}=5-3-1}.
3angaya Ne 3

> o5 o -

Brruncnute ckanspaoe npoussenenue (2a+b)-a, ecmm a= {1;0;3} ub {2;—1;1}.
Pemrenue

1) Haiiném koopauHatel 2 Z :

2a=1{2,0,6}

2). Haiiném koopauHatsl 2 Z+ B :

2a+b=1{2,0,6}+{2-11}= {4-17}.

3). Haiiném ckanspHoe npou3BeeHue:

(2a+Db)-a=4-1+0-(-)+3-7=25.

OrtBer: 25

3amaua Ne 4.

N
4. Tlpm KakoM 3HAYeHMH «r> BEKTOPHI &

Il
>
|
o
b3
——
=~
ol
I
|

KOJUIMHEApHBIMU?
VYcnoBue KOJUTMHEAPHOCTH BEKTOPOB:
- - Xl yl Zl
a U b KOJUIMHEapHBI, €CIIM —— = —— = — .
X Y2 4
[Tonyunm:
4 -6 X
1 3 3
2 4
X
-8=—; x=-24.
3
OtBer: X=-24.

®opma npeacraBiaeHus pe3yJabTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurepum ouenku:
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Ouenka "oTaU4HO'" CTaBUTCS, eclii paboTa BHIMOJIHEHA B MOJHOM 00BEME ¢ COOMI0ICHIEM
He0o0X0IMMOM MOCIeI0BATENbHOCTH IEHCTBUI; B OTBETE MPABWIBHO U aKKYPAaTHO BBIIIOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ouenka "xopomio'" CTaBUTCS, €CIM BBHIIOJHEHBI TpeOOBaHMUS K OICHKE "OTIWYHO", HO
JOTYIIEHBI 2-3 HeoYeTa.

Ouenka "y1oBJIETBOPUTENbHO'" CTAaBHUTCS, €CId pabOTa BBITIOJIHEHA HE IOJHOCTBIO, HO
00BEM BBITIOTHEHHOW YaCTH TAKOB, YTO MO3BOJISET MOJIYYUTh MPABUIBHBIC PE3YJIbTAThl U BHIBOJIBI;
B X0/JI€ MPOBECHUS PaObOThI ObUTH JTOMYIIEHBI OITHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO' CTAaBUTCS, €CJIM padOTa BBHINOJHEHA HE MOJTHOCTHIO WIIU
00BEM BBITIOJIHEHHOM YyacTH paboThl HE TO3BOJISIET CIeaTh MPAaBUIbHBIX BHIBOIOB.

Tema 4.1. KoopauHaTbl M BEKTOPbBI
IIpakTuyeckas padora Ne 42

«/lekapToBa cucTeMAa KOOPAHHAT HA MJIOCKOCTH. Y PaBHEHHsI MPSIMOii, OKPYKHOCTH.
Penrenue 3a1a4 Ha pacmnoJiokeHue MPSIMbIX HA MJIOCKOCTH»

Heab padorbl: HayunThcs NpUMEHATh TEOPETUUECKHUE 3HAHUS [P PELICHUH 3a]1a4.

Boinosinus padorty, Bel Oynere:

yMeThb:

- pacrio3HaBaTh Ha YepTekKax U MOJEIISIX MPOCTPAHCTBEHHBIC (DOPMBI;

- COOTHOCHUTH TPEXMEPHBIE OOBEKTHI C UX OMUCAHHUSIMH, U300paKEHUSIMU;
- MPOBOAMTH J0Ka3aTeIbHBIC PACCYKIICHUS B XOJIE pELICHUS 3a/1a4;

MaTepnaﬂbnoe odecmeyeHue:
I/IHI[I/IBI/II[yaJ'IBHLIe 3alaHuA, CIIPAaBOYHbIC MAaTCPUAJIbl, KOHCIICKTbI JIEKITUM.

3aganue:

M- KOJINYECTBO OYKB B UMEHU

N- KOJIM4YeCTBO OYKB B (paMUIIHH

pP- Mecs1 poxKACHUS

1. Haiitu TOUKy nmepecedeHus MpsMbIX: mx —py+n=0 u x—vy—p=10.

2. HaiimuTe OCTpBIN YroJl MEXTy IPSIMBIMH:

me+ny —p=0"nr—py—nm =10,

3. CoctaBbTe YypaBHEHHE NPSAMOM, MapajuleabHON HmpsaMoil pX+Y—m =0 u npoxoasuien
yepes TOYKy Af—mn; 1.

4. U3 touku A(m: —11 Ha npsimyto NX + py +1=0 onymen nepnenaukynsp. CocTaBbTe €ro
YpaBHEHUE.

IHopsiok BbINIOJIHEHHS PA0OTHI:

1. BHUMaTenbHO O3HAKOMBTECH C YCIOBUEM 3aJaHMS.

2. [Tonp3ysiCh KOHCTIEKTaMU JIEKIHH, TOA0EepUTE HY)KHYIO (OPMYJTy WJIH COOTBETCTBYIOIIEE
YCIIOBHE Ul pELEHUs 3a1a4u

Xon paborhr:
3amaua Ne 1
HaiiTu TouKy nepeceueHus NpsiMbIX :
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2Xx+3y-12=0n x—-y-1=

Pemmm cucremy:

0.

{2x+3y—12=0, {2(1+ y) +3y -12=0,

X—y-1=0;

Xx=1+Yy,
OtBeT: Touka M (3; 2.

3amaua Ne 2

X=1+Yy;
2+2y+3y—-12=0, 5y =10,
x=1+Yy;

y=2,
x=3.

OHpC[[GJ'II/ITB YroJj MCxXAy MMpAMbIMU, 3aJTaHHBIMHA YPABHCHUSMU

2Xx—3y+6=0wu x+5y—-2=0.

Pemmenue
Haiinem yrioBbie KO3 GUIIMEHTHI TUX MPSIMBIX:
2X—-3y+6=0; X+5y—-2=0
—3y=-2Xx—6, 5y=—x+2,
y—gx+6 y——lxjLZ
3 ’ 5 5
2 1
kl = § k2 = —g.
TloxcraBum HaliJeHHbIE 3HA4YCHUS k, u Kk,
1 2 13
k, —k ) TS
tgo=—2—1 tqo= 5 3 _ 156 _ 1
AT 1, 2 13
1+(-2)-— —
5 3 15

tgp=-1 @=135"

ITonmy4yeHHBI yron Mexay NpsSMBIMUA - TYIOH

¢, =180° —135° = 45"

3amaya Ne 3

B

dopmyay:

. CMexHBII ¢ HUM, OyIeT OCTpBIH, TO €cTb

1. CocraBpTe ypaBHEHME IPSIMOM, MapayIeNbHON MpsAMoil 5X +3y —7 =0 u npoxoxsien

uepe3 Touky A(-2;6).

Pemenne
CocraBum yYpaBHEHHUE y4yKa IPSIMBIX, IPOXOJALINX qyepes TOUKY
A(-2;6).

y—6=Kk(x+2)
Haxoauwm yrinoBoii ko3¢ puureHT JaHHOH NpsSMoil:
3y =-b5x+7,

5 7 5
y=——X+—-; k =——.

3 3 3

5 . . .
Tak xax mpsiMble TapauIedbHbl, TO K, = — 3 YIII0BOM KO3 PHUIMEHT HCKOMOH MPSMOH.
. 5

[ToxcTaBuM HaliieHHOE 3Ha4YeHHE K, = — 3 B YPaBHEHUE IIy4YKa NPSIMBIX:
y—6=k(x+2);
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nocie mpeodpazoBaHus MOTYINM:
5x+3y —-8=0.

3agaua Ne 4

N3 touku A(-3;5) Ha mpsmyro X—2y+3=0 onymeH nepneHaukyisp. Hamucats ero
yYpaBHEHHUE.

Pewenne
CocraBum ypaBHEHHE IIy4Ka HpPSMBIX, MPOXOIAIINX uepes TOYKY
A(—3:5).
y —5=Kk(x+3).
Haiinem yriooii koadunuent k, npsmoit X —2y +3=0;
—2y=—Xx-3,
y:1X+§'
2 2
1
k, = >
1
VunThiBas yCIOBUE TIEPICHANKYIAPHOCTH NPAMBIX: K; = —k—, HaliZileM ypaBHEHHUE UCKOMOM
2
IpsAMON
k, =-2.
y—5=-2(x+3);
y+2x+1=0.

OtBet: y+2Xx+1=0.

®opma npeacTaBaeHus pe3yabTaTa: BHIIOJHEHHOE 3aJaHHE.

Kpurepuu onenkmn:

Ouenka "oTau4HO" cTaBUTCS, eciiu paboTa BHIMOIHEHA B MOJHOM 00BEME C COOTIOACHUEM

He0o0X0IMMOM MOCIIE0BATENbHOCTH JIEHCTBUI; B OTBETE MPABUJIBHO U aKKYpPaTHO BBIIIOJIHEHBI BCE
3aIUCHU U BBIYUCIICHUS.

Ounenka ''Xopomo' CTaBUTCS, €CJAM BBIOJHEHb TpeOOBaHUS K OLIEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "yIoBJIETBOPUTEJbHO'" CTAaBUTCS, €Clid paboTa BBHITIOJIHEHA HE TOJHOCTHIO, HO
00BEM BBIITOJHEHHOM YacTH TAaKOB, YTO MO3BOJISIET MOJYYUTh MPABUIIbHBIE PE3yJIbTaThl U BBIBOJIBI,
B XO/JI€ MPOBEACHUSI pabOThI OBLIH JTOMYIIEHBI OLTHOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CTU PadOTa BBHIMOIHEHA HE TOJHOCTHIO MU
00BEM BBITIOTHEHHOM YacTH paOOThI HE MTO3BOJISIET CAENATh MPABUIBHBIX BHIBOJIOB.
Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE
IIpakTHyeckas padora Ne 43

«Pemenue 3a1a4 Ha NapaJIeILHOCTH MPSIMOIA U TVIOCKOCTID)

Heap padorbi: HayuuTbecs pemarh 3aadud Ha NapauIeIbHOCTh MPSMOW M TUIOCKOCTH,
HCIOJIb3Ys IPU3HAK MAPAJLIETBHOCTH MPSIMOM U TUIOCKOCTH.
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Beinosinus padory, Bl Oynere:

yMeThb:

- pacmo3HaBaTh Ha 4YEpTEXaxX M MOAENAX NPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCHTH
TpeXMepHbI€ OOBEKTHI C UX ONUCAHUSIMU, U300PAKEHUAMHY;

- ONHUCBIBATH B3aWMHOC PpPACIIOJIOKCHHUEC IMPSAMBIX U MIOCKOCTEHl B IMPOCTPAHCTBE,
apryMEHTHPOBAaTh CBOU CYXKJIEHHsI 00 3TOM pacIo0oKEeHUY;

- AHAJIM3MPOBAaTh B MPOCTEHIIMX CIIydasX B3aMMHOE pAacloJIO)KEHHE OOBEKTOB B
IIPOCTPAHCTBE;

- CTPOUTH IIPOCTEHIINE ceueHUs KyOa, IPU3MBbl, TUPAMU/IBL;

- HCIOJIb30BaTh IPH PELICHUH CTEPEOMETPUYECKHX 3a/ad IUIAHUMETpUuYeckue (akThl U
METO/IbI;

- IPOBOJIUTH J10Ka3aTeIbHbIE PACCY)KCHUSI B XOJI€ PELIeHUs 3ajau.

MarepuanbHoe obOecniedenue: VHauBuayalbHbIE 3aJaHus, CHOPaBOYHBIE MAaTEpHUAIIbI,
KOHCIEKTEI JIEKIIHN.

3aganue:

M- KOJMYECTBO OYKB B UMCHHU
N- KOJIM4YECTBO OYKB B (haMUITHH
P- MeCSII POXKICHUS

3anayaNel

Touka K He nexut B minockoctu kBajgpara ABCD. Touku M u P - cepenunsl otpeskoB KB u
KC.

1). Kak pacnionosxensl npsimeie AD u MP?

2). Beruncaure quny orpeska MP, eciiu cTopoHa KBajipaTa paBHa 7 CM.

3anaya Ne2

OcnoBanne AD Tpanenuu ABCD naxonutcs Ha mockoctu P, a ocnoBanue BC oTctouT ot

Hee Ha P cM. Halinure paccTtosHue OT TOYKHM NEpeceueHusl AMaroHaieid o Iuiockoctu P, ecin
DA m+1

5 om

3amauga Ne3

[Tnockocte P mepecekaer ctoponst AB um AC TtpeyroiapbHuka B Toukax Bi u C;
cootBercTBeHHO. B1C1 mapannensna BC u paBHa ¢ cM, a AC,: G, C = min. Haittu BC.

IHopsaok BbINOJIHEHUS Pa0OTHI:

1. BHUMaTeapHO NPOYUTANTE YCIOBHUE 3aa4H.

2. 3anuiunTe, 4TO B 3a/1a4€ JaHO, CACIANTE PUCYHOK.

3. Ilpoananu3upyiTe ycioBue 3aJaud, paccykjas OT TOTO, YTO HY)XKHO HaWTu. Bcomuwute,
KaKue TeopeMbl 1 (popMyJsIbl TOHAT00ATCS IPU PEIICHUH 3a0auu.

4. Pemnre 3a1a4y. 3anuIlInuTe OTBET.

[Ipu pemenuu 3agad Ha 3Ty TEMY HMCIHOJIB3YETCs OMNpPEACNICHUE NapalljiedbHBIX MPSIMON U
IUIOCKOCTH, TPHU3HAK MapajyIeIbHOCTH MPSAMOM M IJIOCKOCTH, a TakKe Balll 3HaHUS U3
MJIAHUMETPUH.

Xon paborsr:

3amayga Nel

Touku A, B, Cu D ne nexar B oxHoii minockoctu. K u M — cepeannst orpeskoB BD u CD.
1) Wmerot nu oOmmme Touku npsimass KM u 110CKOCTh, B KOTOpOit Jexar Touku A,B u C?

2) Beruucnure nepumetp tpeyroipHuka AKM, eciiu paccTossHUE MEXKIY KaKIOW — mapou

95



JAHHBIX TOYEK PABHO § CM.
Jano: =, Aew, Bew CE
BK=KD, CM=MD,
AB=AC=BC=AD=BD=CD=8 cm

K / M 1) nepecekarorcss u KM u
2) Haiitu Papy
%V\ c
oc A
Pemenue:

1) Touka K sBmsiercs cepeaunoit otpe3ka BD, Touka M- cepenuna orpeska CD. 3nauut
otpe3ok KM - cpeansis nunus tpeyrosnbauka BCD.

o o 1
IIo CBOMCTBY CpPEIHEH JIMHUU TpeyrojbHuka KM||EC, KM :EBC . CnegoBaTtennHO, OTPE30K
KM mnapamienen npsMmoi, nexamed B IUIOCKOCTH. [lo mpu3Haky napajuienbHOCTH IPSAMON H

IIOCKOCTH, OTPE30K KM u miockocThb mapaJuiCjibHbI, T.C. HC IICPCCCKAKOTCH.
2)Puzse = AK + AM + EM

K =§Br: KM =4 au.

Paccmorpum tpeyronsauku ACD u ABD: AC=AD=AB=CD=BD, T1.e. ACD u ABD- paBnble

PaBHOCTOPOHHUE TPEYrOJIbHUKHU, a 0oTpe3ku AM u AK- MeauaHbl U BBICOTHI 3TUX TPEYTOJIbHUKOB.
Hatinem 3Ti oTpesku:

AK = AM = JACT —MC?

MC =4 cwMm.

AK = AM =+/87 —4% = 64 — 16 = /48 = 43 cM
P =4+ 43 + 43 =44 83 m

3anaya Ne 2
OcnoBanne AD tpanenuu ABCD naxonutcs Ha mockoctu P, a ocHoBanue BC oTctouT ot

Hee Ha 5 cMm. Haiinure paccTosHME OT TOYKHM MEPECcCedYeHus AuaroHaiel a0 miockoctu P, ecnum
fat T

1
HaHno:

4‘ 7= 1\ ABCD - tpamenmus,
i i x \- i

? p—
i BB;=5cwMm, BE1L P

Haiitu: paccrossaue or M o mmockoctu P

Pemenne

1) U3 toukn M mposenem k mockoctd P mepnenauxynssp OM. CnenosatensHo, OM-
paccrosgaue oT M 10 miockoctu P.

2) Paccmotpum AADM u ACEM

£BMC = £DMC Kak BepTUKaJIbHBIE

£CBM = £ADM Kak HakpecTJIexalue npu napaenbHbix npsameix BC u AD u cexymieit BD.

oA Fatiy Al
3naunt, AADM y ACEM mogo0OHBI U ==
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DA

CE
oM
BM

3) Paccmotpum AEE, D u AMOD
£0 — ofmu#, 2BB,D = 2M0D = 90% = ABB,D ~ AMOD

DA _ DM _am _ 7
€ EM M 1

I=pm=21gDEM=2ED
3 ic ic

=
1

BE _ BX
Mo MD
FF, _ ED _ 1D
MC  L7ED 7
7
MO =—ED
10

MO =—.5=35em.
ic

OrtBerT: 3,5 cm.
®opMma npeacTaBJIeHus pe3yJbTaTa: BHIIIOJTHCHHOE 3a/IaHHUC.

Kpurtepun ounenku:
Ouenka "oTJMYHO'" CTaBUTCS, €ClIM pabOTa BBHIMOJHEHA B IOJHOM 00BEME ¢ COOIOIEHUEM

HEOO0XOAMMOI TIOCIIEIOBATEILHOCTH JICHCTBUI; B OTBETE MPABHJIBHO U aKKYPAaTHO BBIITOJIHEHBI BCE
3aIMCHU U BBIYUCIICHUA.

Ounenka ''Xopomo' CTaBUTCS, €CIAHM BBINOJIHEHBI TpeOOBaHMS K OIEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "yl10BJIETBOPUTENbHO'" CTAaBUTCS, €Ciid paboTa BBHINIOJIHEHA HE IOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YacTH TAKOB, YTO MO3BOJISET MOJYYUTh MPABUIBHBIE PE3YIbTAThl U BBIBOJIBI,
B XOJI€ TIPOBEACHUS PaObOTHI OBLIH JIOMYIIICHBI OIITHOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CIU pa0OTa BHINOJHEHA HE MOJTHOCTHIO WU
00BEM BBITTOJTHEHHOM YacTH pabOThI HE MTO3BOJISET CACNIATh MPABHIIBHBIX BHIBOJIOB.

Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE
IIpakTnyeckas padora Ne 44
«Pemenne 3a1a4 Ha NePNEHAUKYJIAPHOCTD NMPSIMOM M IJIOCKOCTH

Heas padorbl: HayuuTbcs wHcCIoONb30BaTh MNPU3HAK MEPHEHIAMKYISIPHOCTH MPSMON H
IJIOCKOCTH, TEOPEMY O TPEX MEPHNEHAUKYIAPAX MPHU PELISHUH 3ajau.

Boinosinus padorty, Bl Oynere:
yMeTh:

pacrno3HaBaTh Ha YepTekax U MOJEINSIX IPOCTPAHCTBEHHBIE (POPMBI; COOTHOCUTH TPEXMEPHbBIE
OOBEKTHI C UX ONUCAHUSIMHU, U300paXKEHUIMHY;

ONKCHIBATH B3aUMHOE PpACIIOJIOKEHHE TMpPSMBIX U IUIOCKOCTEM B  MPOCTPAHCTBE,
apryMEHTHPOBATh CBOM CYXXJEHHSI 00 3TOM pacroioKeHUH;

aHAJIM3UPOBATh B MPOCTEUIINX CIIy4asX B3aMHOE PACIIOIOKEeHHE 00BEKTOB B MPOCTPAHCTBE;

CTPOUTH MpocTeiiine cedeHus Ky0a, MpU3Mbl, MTUPaAMUIbL;

HCIIOJIB30BaTh IMpU PEIICHUU CTCPECOMCTPUUCCKUX 3ajjad ILTaHUMETPUUYCCKHC (i)aKTI)I n
METOBI,

IMPOBOAWTE NOKA3aTCIIBbHBIC PACCYXKIACHUA B XOAC€ PCHICHUA 3a1a4.

MarepuanbHoe o0ecnieyeHue:
WNHauBuayanbHble 3a1aHNsL, CIPABOYHBIE MaTEpUaIIbl, KOHCIIEKTHI JIEKIIMH.
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3aganue:

M- KOJINYECTBO OYKB B UMEHU
N- KOJIMYECTBO OYKB B (haMUJTUHU
p- Mmecsn poXIaACHUS

3anagaNel

Han pom6 ABCD. U3 Touku nepecedeHus ero auaronaiei mposeneH orpe3ok OF, Tak, uto
AF =CF, BF=DF. ]Jlokaxure, uyto OF mnepneHmIuKyaspeH IUIOCKOCTH pomba, otpe3ok AC
neprneHIuKyIsipeH miockoctu BDF.

3anaya Ne2

Jlan paBHOOenpeHHbI TpeyronbHUK ABC. AC = BC= = cM, AE = m+ 5 cm. M3 BepmmHbl
yria C npoBeJieH K miockocT nepneHaukyisip CD, paBubliii ¢ cMm. Haitgute paccTosiHue OT TOYKH
D no croponst AB.

3amaua Ne3

Toukun Au B nexxar B miockoctu &, M— Takas Touka B MPOCTPAHCTBE, A
KOTOpOil AM = m , BM = n 1 OpTOrOHaJbHAs MPOEKLMs Ha IUIOCKOCTH @ oTpe3ka BM B Tpu paza
OoJbllle OPTOTOHAJIFHOW TMPOEKIMH Ha ATy IUIOCKOCTh oTpeska AM . Haiimute paccrosiHEe OT
Touku M 110 mIocKocTH o .

3anaga Ne 4

Bricora npsimoyronsHOro TpeyronbHuka ABC, omyiienHas Ha TUnoTreHnysy, paBHa p cm. U3
BepmuHbI C mpsiMOTO  yrila BOCCTaBIIeH K IIIockocTu TpeyronbHuka ABC nmepnenaukyssip CM,
npudem M = m+n cm. Haitnure paccrosinue ot Touku M 110 runorenyssl AB.

Ilopsinok BbINOJHEHHS Pa0OThI:

1. BHUMaTeNnbHO IpOYUTANTE YCIOBHE 3a/IaUH.

2. 3anuiuuTe, 4TO B 3a/1a4e JJaHO, CAENIAUTEe PUCYHOK.

3. [Ipoananu3upyiiTe ycinoBue 3afauu, paccyxjas OT TOro, YTO HY)KHO HaiiTu. BcomHuTe,
KaKue TeopeMbl ¥ (POpMyJIbl TOHA00ATCS MIPU PEIICHNUH 3aJauH.

4. Pemute 3amavy. 3anuIInTE OTBET.

[Ipu pemennu 3a1a4 Ha 3Ty TEMY UCIOJIB3YETCs ONpeAeNeHNE NePIEeHANKYIIPHBIX MPSIMON 1
IUIOCKOCTH, TIPU3HAaK MEPHEHAUKYISIPHOCTH  HpPSIMOW M IUIOCKOCTH,  TEOpEMBI O TpeX
MEPIEeHIUKYIIApaX, a TAKXKe Ballld 3HAHUS U3 IUTAHUMETPUH

Xoa paGoTsI:

3anauva |

N3 Touku mepeceuenus: nuaronanei napamienorpamma ABCD mnposenen orpesok OM rak,
yro MA=MCME=MD. Jlokaxure, uto oTpe3ok OM nepneHIuKyIspeH IUJIOCKOCTU
napajuiesorpaMmma.

Jano:
M ABED - maparnmenorp aMm
ACNMED =0
D c MA=MCO,ME =MD
0 Jlokazath: GM-L-{ABCD)
A E
I[OKaBaTC.HBCTBO

1) Paccmorpum tpeyronmbhukn AOM u COM. OM - obmas cropoHa, MA =MC mo
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YCJIOBHIO, A0 = (C [0 CBOMCTBY AMAroHajieil mapajuiesorpaMma. 3Ha4uT, TPEYTOJIbHUKHU PAaBHBI 110
TpPEM CTOpOHaM, T.e. AA0M = ACOM. CrnenoBaTenbHO, <AOM = 2C0M,

T. K. 9TH yIJIbl CMEXXHBIE U PABHBIE, TO OHU PABHBI 10 90°, T.e. OM L AL,

2) Paccmotpum tpeyronsauku BOM u DOM. OM - o6miast ctopona, ME =MD 1o ycnoBuio,
BO=0D mo CBOMCTBY JAMaroHajieil mapajienorpamMma. 3HAYUT, TPEYTOJbHUKH PAaBHBI MO TPEM
CTOpOHaM, T.e. AE0M = ADOM. CinegoBaTenbHO, £EOM = £ DOM,

T. K. 9TH YIIIBI CMEKHBIE U paBHBIE, TO OHH paBHsl 1o 90°, T.e. OM LBD.
3) Ol 1L AC,
oM 1L ED

} = (M L (ABCD ) oo mps a8 ary Oep e HARKFAPHOCTH OPAM 0 H II10CHOCTH,

3agaya 2

Croponsl TpeyrosbHuka 10 cm, 17 cm u 21 cm. W3 BepmmHbl OOJIBIIETO YIjla 3TOTO
TpeyroJibHUKa MPOBEJCH MNEPHEHIUKYISAP K €ro IIOCKOCTH, paBHbIA 15 cM. Halinute paccrosinue
OT €ro KOHIIOB JI0 OOJIbIIEH CTOPOHBI.

JlaHo:
AABC,AE = 10 o, BEC = 170, AC = 21l

— BDL(ABC), BD = 15cm
- ==l Haiitu paccrostaue ot B u D o AC

Pemienue
1) JdomomHuTenbHOE MOCTpOeHUe: mpoBeaem BM L AC,

3nauut, BM- paccrosnue ot B no AC.
DM — mawmomHas
BM — mpoeripa marmorsoi = DM 1L AC = DM — paccroause oT D go AC,
EM L AC,

2) Hns toro, utoObl HaiiTu BbIcOTYy BM TpeyronpHuka ABC, BbIUKCINM CHayala €ro
ILIOLIa b, HCTIONB3Ys Gopmyity [epora S, = .7 (p—ol lp—8) (p—c), p= L

H
L0 +17+31
== = 24 oM

Sapg =+ 24 (24 —10) - (24 —17) - (24 — 21) =24 12 T - 3 = Bden?
3) 3anumem Gopmyiy ISl BBIYUCICHUS IUIOMANA 5, = i fuft

[Ipumenum 3Ty HopMynny K HallleMy TPEYTOJIbHUKY: S amr = %P‘C - BM,
Beipaszum u3 stoit popmynst BM:  EM = %
B =2 =8om

21

4) Paccmotpum TpeyrosibHUK BDM- npsMoyronbHbli, T.K. BD L (ABL),

[To Teopeme [Mudaropa naitnem DM:

DM® = BD? + BM®

DM? =157 + 8% = 289

DM =280 = 17 em

OTBeT: pacCTOsIHUS OT KOHIIOB NEpPIEeHINKYspa 10 cTopoHbl AC paBHBI 8 cM 1 17 cwM.

®opma npeacrapiaeHust pe3yJabTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurepum ouenku:

Ouenka "oTau4HO" CTaBUTCS, eciu paboTa BBHIMOTHEHA B MOJHOM 00BEME C COONMIOACHUEM
HEO0OXOMMOM MOCIeTI0BATeILHOCTH ICUCTBHUI; B OTBETE MPABUJILHO U aKKypPaTHO BBIMTOJHEHBI BCE
3aITMCH U BBEIYHCIICHMS.
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Ouenka "xopomio' CTaBUTCS, €CIHM BBINOJHEHB TpeOOBaHUS K OIEHKE "OTIWUYHO", HO
JIONYIIEHBI 2-3 Heo4YeTa.

Ounenka "yI0BJIETBOPUTEIBHO'" CTAaBUTCS, €CIM paboTa BHINIOJHEHA HE IMOJHOCTHIO, HO
00BEM BBIMIOJIHEHHOM YacTH TaKOB, YTO MO3BOJISIET MOJIYYUTh PABUIBHBIE PE3YJIbTAThl U BBIBOIbI;
B XOJI€ TPOBEICHUS paOOTHI ObUIN TOMYIIEHBI OITHOKH.

Ouenka '""Hey10BJIETBOPUTEJIBHO'" CTAaBHUTCS, €CIIM pabOTa BBIMOJIHEHA HE MOJHOCTHIO WIIH
00BEM BBITTOJIHEHHOM YacTH paObOThI HE TIO3BOJISCT CIETaTh MPABUIHHBIX BHIBOIOB.

Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE
IIpakTuyeckas padora Ne 45
«Pemenue 3a1a4 Ha IPUMeHeHHE TeOpeM 0 TPEX NMepHeHTUKYIAPAX>

Heabr padorbl: Hayuutbcs uCnonp30BaTh MNpPU3HAK MNEPICHIUKYISIPHOCTH MPSIMOM U
IJIOCKOCTH, TEOPEMY O TPEX MEPHEHAUKYISAPAX IMPHU PELICHUH 3a/a4.

Boinosinus padorty, Bel Oynere:

yMeThb:

pacro3HaBaTh Ha YEPTEkKax U MOJACIIAX MPOCTPAHCTBEHHBIE (POPMBI; COOTHOCUTH TPEXMEPHBIE
OOBEKTHI C UX OMUCAHUSIMH, U300paKEHUSIMHU;

OMHUCHIBATh B3aUMHOE  PACIOJIO)KEHUE TMPSMBIX UM  IJIOCKOCTEH B MPOCTPAHCTBE,
apryMEeHTHUPOBATh CBOU CYXJIEHHUS 00 3TOM PaCIOIO0KEHHUH;

aQHATM3UPOBATH B MIPOCTEUIIINX CITy4asX B3aUMHOE PACIoIOKEHHE OOBEKTOB B MPOCTPAHCTBE;

CTPOUTH MPOCTEUIINE CEeUeHUS Ky0a, MPU3Mbl, MTUPAMUIbL;

WCIIOJIb30BaTh MPH PEHICHHH CTEPECOMETPUYCCKHX 3a/ad IUITAHUMETpuueckue (akTel u
METO/BL;

MIPOBOJIUTH JTIOKA3aTEIIbHBIC PACCYKACHUS B X0J1€ PEIICHHS 3a/1a4.

MarepuajibHoe o0ecnieyeHue:
WNHnuBuayanbHbIe 3a1aHKs, CIPABOYHBIE MaTepUalibl, KOHCIIEKTHI JICKIIUH.

3aganue:

M- KOJIMYECTBO OYKB B UMEHHU
N- KOJIM4YECTBO OYKB B (haMUITUH
p- Mecs1 poxKACHUS

3anagaNel

Han pom6 ABCD. U3 Touku nepeceueHus ero auaroHaieit nposenaeH orpe3ok OF, Tak, uto
AF =€F, BF =DF. Jlokaxure, uro OF mnepnenaukymnspeH miockoctu pombOa, orpe3ok AC
neprneHIuKynsapeH miockoctu BDF.

3anauga Ne2

Jlan paBHOOenpeHHbI TpeyronbHUK ABC. AC = BC= = cM, AE = m+ 5 cm. M3 BepmuHbI
yria C nmpoBesieH K II0CcKocTH nepnenaukyisap CD, paBublid # cm. Haitgute paccTosiHue OT TOYKH
D no croponst AB.

3agaua Ne3

Touku Au B nexxar B miockocth o, M — Takas Touka B TPOCTPAHCTBE, IS

KOTOpOil AM = m , BM = n 1 OpTOrOHaJbHAs MPOEKIMs Ha IUIOCKOCTh o oTpe3ka BM B Tpu paza
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OoJbllle OPTOTOHAJIBHOW MPOEKLUMH Ha 3Ty IUIOCKOCTh oTpeska AM . Haiimute paccrosHue OT
TOYKA M 10 IIJIOCKOCTH « .

3anaga Ne 4

Beicota npsimoyrosibHOoro tpeyronbHuka ABC, omylieHHas Ha TUIOTeHy3y, paBHa P cMm. U3
BepmnHbI C IpSIMOTO  yIila BOCCTAaBJIICGH K IIOCKOCTH Tpeyroibauka ABC nepnennukymnsp CM,
npuueM M = m+n cMm. Haligute paccrosiHue ot Touku M 1o runorenyssl AB.

Iopsinok BbINOJIHEHHSI PAa0OTHI:

1. BHUMarTeabHO IPOUYUTANTE YCIOBUE 3a/1a4H.

2. 3anummTe, 4YTO B 33/1a4€ JJaHO, CAEIaNTe PUCYHOK.

3. Ilpoananu3upyiiTe ycioBue 3ajauu, pacCcykjaas OT TOro, UTO HY>KHO HaWTu. Bcnomuure,
KaKue TeopeMbl 1 (popMyIibl TOHAI00ATCS MPU PEILICHUH 3aIauu.

4. Pemmte 3aga4y. 3anuiiuTe OTBET.

[Ipu pemiennn 3aa4 Ha 3Ty TEMY UCIOJIB3YETCS ONPEEICHUE NEPIECHANKYIIAPHBIX IPSIMOU U
IJIOCKOCTH, TPU3HAK MEPHEHIUKYISIPHOCTU OpsMOMl M IUIOCKOCTH,  TEOPEMbI O Tpex
MEePIEHAUKYISIPAX, a TAKKE BAlIM 3HAHUS U3 TJIAaHUMETPUU

Xoa paboThbI:

3anaua

Beicota mpsimoyrosibHoro tpeyronbHuka ABC, omyieHHas Ha IMIOTEHy3y, paBHa 9.6. U3
BepmuHbl C MpsiMOTO  yrila BOCCTaBlIeH K IUIockoctu TpeyronbHuka ABC nmepnenmukyssip CM,
npuueM CM = 28. Haiiaute paccrosiaue ot Touku M g0 runotenysst AB.

Pemenne

[IpumenuTe TeopeMy o0 Tpex HepHEHANKYIAPAX.

[Tycts CK - BBICOTa MAaHHOTO MPSIMOYroJbHOTO TpeyroiapHuKa. Torma MK - HakimoHHas k
wiockoctu TpeyroiabHuka ABC, a CK - opTroronanpHas npoeKiysi 3TOM HAaKJIOHHOM Ha IJIOCKOCTb
tpeyroiabHuka ABC. Tak kak £XL-AE, TO 0 TeopeMe O TpexX MEeprIeHIuKynspax MK L AE. 3HauurT,
mmuHa  oTpeska MK paBHa paccrosHuio oTr Touku M no mnpsmoit AB. M3 mpsimoyrosbHOro
tpeyromsauka MCK 1o Teopeme Iludaropa Haxoaum, 4ro

ME = VK +0M? = 967 +28° = 29.6,

OtBer: paccrosiHue oT Touku M 1o runorenyssl AB pasHo 29.6.

(I)opMa npeacTaBJCHUs pe3yabTaTa: BhIIIOJIHCHHOC 3aJlaHUE.

Kpurtepun onenkn:

Ouenka "oTJIMYHO'" CTaBUTCS, €ClTU pabOTa BBHIMOJHEHA B MOJTHOM 00BEME C COOITIOICHUEM
He0o0X0IMMOM TIOCNIEe0BATENIHLHOCTH JIHCTBUI; B OTBETE MPABHIIBHO U aKKYPAaTHO BBITIOJHEHBI BCE
3aIIMCH U BBIYUCIICHUS.

Ounenka '"xopomo' CTaBUTCS, €CIM BBIOJHEHB TpeOOBaHUS K OIEHKE "OTIWYHO", HO
JOTMYIIEHBI 2-3 HeloYeTa.

Ounenka "yI0BJIETBOPUTEIBHO'" CTaBUTCS, €CIU paboTa BBHIMOJTHEHA HE TOJHOCTHIO, HO
00BEM BBITIOJIHEHHOW YaCTH TAaKOB, YTO MO3BOJISIET MOJYUYUTh MTPABUIIBHBIC PE3YIbTAThl U BBHIBOJIBI,
B XO/I€ IPOBEACHUS PabOTHI OBLIH JTOMYIIIEHBI OITHOKH.

Ouenka '"Hey10BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM padOTa BBIMOJTHEHA HE MOJHOCTHIO WIIH
00BEM BBITTOJIHEHHOM YacT paboThl HE TIO3BOJISAET CIEaTh MPaBUIIHHBIX BHIBO/IOB.

Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE

IIpakTHyeckas padora Ne 46
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«Pemenne 3a1a4 Ha MaPaNIeNbHOCTD MJIOCKOCTE

Heab padorbi: Hayuutbcs HCHoib30BaTh NpPU3HAK — MApaJUIEIBbHOCTU IJIOCKOCTEH U
CBOMCTBA MapaUIeIbHbIX IJIOCKOCTEN IPU PEIICHUU 3a]1a4.

Bbinosnus padory, Bl Oyaere:

yMeThb:

pacro3HaBaTh Ha YePTEkKaxX U MOJIENIAX MPOCTPAHCTBEHHBIE (POPMBI; COOTHOCUTH TPEXMEPHBIE
OOBEKTHI C UX ONUCAHUSIMHU, U300paXKEHUIMHY;

ONMCHIBATh B3aUMHOE pACIOJIOKEHHE IMPSMBIX UM IUIOCKOCTEM B  IPOCTPAHCTBE,
apryMEHTHPOBaTh CBOU CYKJIEHHs 00 3TOM pacIoIOKEHUHY;

aHAJM3UPOBATH B IPOCTEUIINX CIy4yasiX B3aMMHOE PaCIOJI0KEHNE 0OBEKTOB B IPOCTPAHCTBE;

CTPOUTH MpocTeiine cedeHus Ky0a, Ipu3Mbl, TUPaMU/IbL;

UCIOJb30BAaTh NPU PEUICHUH CTEPEOMETPUYECKUX 3a/ad IJIaHUMEeTpudeckue (axkTol u
METO/IbI;

IIPOBOJUTH TOKA3aTEIbHbBIE PACCYKICHUS B XO/1€ PELLICHUS 3a/au.

MaTepnaﬂbﬂoe odecneyeHue:
I/IHI[I/IBI/II[yaJ'IBHBIC 3a/laHus, CIIPABOYHBIC MaTCpUaJibl, KOHCIICKTBI J'IeKI.[PIfI.

3aganme:

M- KOJIMYECTBO OYKB B IMCHH
N- KOIWYecTBO OYKB B (paMHIIUU
p- Mmecsn poKIaACHUS

3anaya Ne 1

Mexnay nByMsl NapajuUIeIbHBIMU IUIOCKOCTSIMU 3aKJIIOYEH OTpPE30K, JJIMHOM i+ CM.
Haiinnre npoeKkuu 3Toro oTpes3ka Ha Kaxkaylo IUIOCKOCTb, €CIIM PACCTOSHUE MEXAY IUIOCKOCTAMH
PaBHO ¥ CM.

3anaya Ne 2

IInockoctu M u P napamiensusl. 13 Touek A u B mimockoctn M npoBeeHs! K INIOCKOCTH P
HakJIOHHble AC=m+4+n cM u BD=m+n-3 cm. Ilpoekuus HakmonHoit AC Ha oaHy u3
IJIOCKOCTEN paBHa 1 cM. Yemy paBHa INpPOEKIUs HakIoHHOW BD?

3anmaga Ne3

Mexny nByMs napajutelbHbIMU 1utockocTssMu P u Q mipoBenensr otpe3ku AC u BD (touku
A u B nexar B miockoctu P), AC =m +n+p 1M, BD = m+n 1M, pazHocts npoekiuii AC u BD na
OJHY M3 IUIOCKOCTEH paBHa m AM . Halaure UIMHBI 3THX NPOEKLUN U PACCTOSHUE MEKIY
IIJIOCKOCTSIMU.

Ilopsinok BbINOJHEHHSI padOThHI:

1. BHMMaTeapHO MPOYUTANTE YCIOBUE 3a/1aUH.

2. 3anummTe, YTO B 3a/1a4€ JAaHO, CACIANTE PUCYHOK.

3. IlpoaHanu3upyiTe ycioBHe 3a7adu, paccykjas OT TOro, YTO HYKHO HalTH. BcriomHure,
KaKue TeopeMbl U (OpMyJIbl MOHAI00ATCS MPU PEIICHUH 3aJauH.

4. Pemnte 3aauy. 3anyIINTE OTBET.

[Ipu pemeHun 3a1ad Ha ATy TEMY UCIOJB3YETCsl ONpeesieHne MapajlieNIbHbIX IIOCKOCTEH,
MIPU3HAK NapaJlIeIbBHOCTH IUIOCKOCTEN, TEOPEMBI O MAapaUIENbHBIX IUIOCKOCTSAX, a TaK)KE BalllH
3HAHUA U3 IJITAHUMETPUU
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Xox padoThI:
3amaua Ne |
Mexny nByMsl apajuielIbHBIMU IIOCKOCTSIMU 3aKJIFOYEH OTpe3oK, aiuHor 10 m . Haligure

IMPOCKIHU I3TOr'0 OTPC3Ka HAa KAXAYHO INIOCKOCTb, €CJIIM PACCTOAHUEC MCKAY IIJIOCKOCTAMU PABHO 8

Hano:

o
/ Haiitu npoexninn AC

-

AN

Pemenue
1) Tak KaK MJIOCKOCTH MapaslieldbHbl, TO PACCTOSHUE MEXAY HUMU - 3T0 nepneHaukyssp AC.

[Toctpoum npoekiuo orpe3ka AB Ha muiockocTs £. 310 oTpe3ok BC.

2) Paccmotpum tpeyronbHuk ABC- npsaMoyronbHBIil.
ITo Teopeme [Mudaropa 4B* = AC? + BC?

ACY = AR? —BC®
ACT =10%F —8f =100 — 64 = 36
AC=6 cm.

Tax Kak MJI0CKOCTU NapajieiabHbl, TO IPOEKLHUN OTPE3Ka HA AT IJIOCKOCTU OYAYT paBHBI.

3amaya Ne 2
[Tnockoctn M u P napannensnsl. M3 Touek A n B mockoctu M npoBesieHbI K MIIOCKOCTH P

HaksonHble AC= 37cm u BD=125 cm. Tlpoekius nakimonHot AC Ha OAHY U3 IJIOCKOCTEH paBHA
12 cm. YeMy paBHa mpoekuus HakJIOHHON BD?

Jano: M | F,Ae M,BEeM

o AC =37 o, BD = 125
/A B / AE LP.BE 1P CF =12 em
Haiitu: KD

prisied

Pewenne

1) Paccmotpum tpeyronbHuk ACE- npsMoyroiabHbIi.
ITo Teopeme IMudparopa A* = AE* + CE?

AF? = AC* — CE®  AF® =372 — 127 = 139 — 144 = 1225
AE=35 cm.
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2) Paccmotpum tpeyrosnbHUK BKD- npsiMoyrosibHbIil.

ITo Teopeme I[Tucdaropa E0? = K0*® + E&®

KD® =BD? —BK* AE=BK, kak paccTossHUS MEXIy NapaieIbHBIMH TUIOCKOCTSIMH.
KD? =125% — 357 = 15625 — 1225 = 14400

KD= 120 cm.

Otset: poekuusi BD paBua 120 cwm.

3amaua Ne3

Mesxny nByMs napajuiebHbIME 1tockocTssMu P u Q mpoBenenst orpe3kn AC u BD (Touku
A u B nmexar B mockoctu P), AC=13 cm, BD=15 cMm, cymma npoeknuii AC u BD Ha ogny u3
mockocTeil paBHa 14 cm . Haliaure JUIMHBI 3THX NPOEKIUI U paCCTOSHUE MEXKIY IIIOCKOCTSIMHU.

/M) / b

Hano: @Il P,.AEP.EEF
AC =13 e, ED=15em
AE LQBE LQCE+ DK =14

Haiitu: CE, AE, DK
S—F L o

Pemenue
1) Paccmorpum tpeyronbHuk ACE- npsiMOyroyibHbIH.
ITo Teopeme [Mudaropa A* = AE* + CE?
AF? = AC? — CEP
[lycts CE = %, Torna DK=14-x.
AF? =169 — «F
2) Paccmotpum tpeyronbsHuk BDK- npsiMoyronbHbIi.
ITo Teopeme ITudaropa ED? = BE? + DE?
BK? = BD® — DK?
BR? =225 — (14 —x)® = 225 — 196 + 28x — x? = 29 + 28x — «*
AE=BK, kak paccTosiHus MeX1y NapayielbHbIMU IIIOCKOCTSIMU
3HauwT,
169 — % =20 4 28x — ¢
28xr = 140
X=5
CE=5 cMm, DK=14-5=9 cMm
AE =-/160 — 25 = V144 = 12 em

Ortser: pacCToOAHNUC MCKAY INIOCKOCTAMUA 12 CM, IPOCKIUH HAKIIOHHBIX 5cmu9cem.
(I)opMa npeacTaBJICHUsA pe3yabTaTa: BhIIIOJIHCHHOC 3aJlaHUE.

Kpurtepun onenkmn:

Ouenka "oTM4HO'" CTaBUTCS, €ClTM pabOTa BHIMOJHEHA B MOJTHOM 00BEME C COOMIOIEHUEM
He00X0IMMOM TIOCIEeA0BATENHHOCTH ICHCTBUI; B OTBETE MPABIIBHO U aKKYPAaTHO BBITIOJIHEHBI BCE
3aIMCH, BEIYUCIICHHS, PUCYHKU U TPapUKH.

Ouenka "xopomio' CTaBUTCS, €CIM BBIOJHEHB TpeOOBaHUS K OIEHKE "OTJIWYHO", HO
JONYIIEHBI 2-3 HEeJ04YeTa.
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Ounenka ''y10B/1eTBOPUTEIbHO'" CTaBUTCA, ecili paboTa BBHINOJHEHA HE IOJIHOCTHIO, HO
00BEM BBIITOJHEHHON YacTH TAKOB, YTO MO3BOJIAET MOJYYUTh IPAaBUIIbHBIE PE3YJIbTAaThl U BBIBOJBI;
B XOJI€ TPOBEACHUS paOOTHI ObUIN TOMYIIEHBI OITHOKH.

Ouenka '""Hey10BJIETBOPUTEJIBHO' CTABUTCS, €CJIM pabOTa BBIMOJIHEHA HE MOJHOCTHIO WIIH
00BEM BBITOJIHEHHON YacTH padOThI HE TIO3BOJISIET CJIENIATh MPABUIIbHBIX BHIBOJIOB.

Tema 4.2. IIpsimble ¥ JIOCKOCTH B IPOCTPAHCTBE
IIpakTnyeckas padora Ne 47
«Pemenune 3a1a4 Ha IByTpaHHbIE YIJIbD)

Heas padorsi: HayunThes pemaTts 3a1a4u Ha IPUMEHEHUE MTOHATHH yIila MEKIy NpsSMOM U
IJIOCKOCTBIO, ABYTPAHHOTO YIJIA, YIJIa MEXAY INIOCKOCTSMH.

Boinosinus padorty, Bl Oynere:

yMeTb:

pacrio3HaBaTh Ha 4epTexkaxX U MOJEIISAX MPOCTPAHCTBEHHbIE (DOPMBI; COOTHOCUTH TPEXMEPHBIE
OOBEKTHI C UX ONMUCAHMSIMHE, U300paKESHUSIMU;

ONUCBHIBaTh B3aUMHOE pACIOJOKEHHWE MPSAMBIX M  IUIOCKOCTE B  IPOCTPAHCTBE,
apryMEeHTHPOBATh CBOM CYXJI€HUS 00 TOM PacIOI0KEHUY;

aHAJIM3UPOBATh B IPOCTEHIINX CIy4asX B3aUMHOE pacloyioKeHue 0ObEKTOB B IPOCTPAHCTBE;

HCIIOJIB30BAaTh IpH PEHICHUU CTCPCOMCTPUYCCKUX 3aJad INIAHUMCTPUYCCKHUC (1)aKTI)I n
METO/IbI;

IIPOBOAMTD JOKA3aTEIbHbBIE PACCYKICHUS B XO/I€ PELLIEHUS 3aay.

MaTepnaﬂbnoe odecmeyeHue:
I/IH,Z[I/IBI/II[yaJ'IBHBIC 3alaHuA, CIIPAaBOYHbIC MAaTCpUaJibl, KOHCIICKTLI JICKITUH.

3aganue:

M- KOJINYECTBO OYKB B UMEHU

N- KOJIMYECTBO OYKB B (paMUIIHH

pP- Mecs1 poxKACHUS

1) U3 Toukn A BHE IJIOCKOCTH MPOBEIAEHBI K IJIOCKOCTH TEPIEHIUKYsIp AE = n cM u
HakJoHHbIe AC 1 AM, o0pa3yromiue ¢ IIOCKOCTbIO YIJIbl 30°. Haiizure YTOJ MEXAY HaKJIOHHBIMU
npsmoi. Haitnure CM.

2) KateTsl mpsIMOYTOJIBHOTO TPEYTOJbHUKA PaBHBI #1 CM U #1 4 m cM. Onpeenure paccTosHue
OT BEPIIMHBI MPSMOT0 YIJla A0 IUIOCKOCTH, KOTOpas MPOXOAMUT 4Yepe3 TMIIOTEHY3y M COCTaBISAET
yron 30° ¢ mI0CKOCTBIO TPEYTOIBHHKA.

3) Touku A u B nexxat Ha pebpe mpsiMoro AByrpaHHoro yria. AA; u BB1- neprnenaukynsps
K pebpy, MpOBEJACHHBIE B Pa3HBIX TpaHsX, mpuueM AE = m cm, AL =a4m cMm, BB, =n -1 cm.
Haitnnre A1B;.

IHopsAoK BBINIOJIHEHHS PA0OTHI

1. BHMMaTeapHO MPOYUTANTE YCIOBHUE 3a/1aUH.

2. 3anummTe, YTO B 33/1a4€ JAHO, CAEIaNTe PUCYHOK.

3. IIpoananu3upyiTe ycioBHeE 3ahaud, paccykjas OT TOro, YTO HYKHO HailTh. BecriomuuTe,
KaKue TeopeMbl U (pOpMyJIIbl TOHAI00ATCS MPU PEIICHUHN 3aJauH.

4. Pemute 3aiauy. 3ayIINTE OTBET.
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IIpn pemenuu 3amay Ha 3Ty TEMY HMCIHOJB3YIOTCA ONPEIEIICHUS yIia MEXIy NpsSIMON M
IJIOCKOCTBIO, ABYTPAHHOIO yrja, JIMHEWHOrO yria JABYTPAaHHOTO yrjia, a TAKXKe BallW 3HAHUA U3
IJIAHUMETPUH.

Xon padoThl:

3amauva 1

Han tpeyronsauk ABC co croponamu AB=9 cm, BC= 6 cm u AC= 5 cM. Uepe3 mMeHbIIyI0
CTOPOHY HPOXOIHT IUIOCKOCTb, COCTABISIOMAs C IUIOCKOCTBIO Tpeyroibhuka yron 45°. Haiixure
paccTosiHue MEeXAy IJIOCKOCTBIO U BEpLIMHON B.

B
o JlaHo: AAEC,AB = 9em
B =0 AC =5
Ay D AT E oot = 457

Haittu: Paccrosinue ot B 10 a

Pemenne

1) JlomoaHUTENBHOE MMOCTPOCHUE: MPOBeaeM ED L et = BD — paceToasse oT B oo mocKocTH &,
EM 1 AC = DM 1L AC o TeopeMe 0 TpeX NepIe HARKY A DX,

3HauyuT, £BMD — mamefinnd yron gEyTpadHoro yroa, SBMD = 458,

2) B tpeyronsauke ABC naiinem BeicoTy BM.

CHayarna BBIYMCIINM ILJIOWAAb TPEYrojbHuKa o popmysne ['epona:

Sa=yplp—cl-lp-8l-(p—c)
P+ B+3
p=— = 10 em

Supe =10 145 = 10+ Zex?

Sapc = AC - BM = B =2

10T
BM = * = 432

3) Paccmorpum tpeyroapHuk BMD- npsiMoyrosibHbIN IO TOCTPOEHUIO.
2 = sinzEMD

EM

ED = EMsinsBMD

-
anm-sm%“:m-f:crm.

OrtBer: pacCcTossHuEC OT B 1o mnockoctn 4 cMm.

3anaua 2
Konusr orpeska MK nexxar Ha rpansx npsMoro asyrpaHHoro yrina. MMi; m KKj-
MePIeHIUKYIAPHI K pedpy, mpuueM MK=13 cm, MM31=12 cm, M;1K;=3 cm. Haitnute KKj.

I\ JaHo: = wef = 90°

/ 4.9 - ME =13 e, MM, = 12 cm, M, K, = 3 e
D\ — MM, L o.KE, Lo

N N A Haiitu: KK,

106



Pemenue

1) IlocTtpoum nuHEHHBIN yroy AByrpaHHoro yria. Jljis aToro yepe3 Touky M; mpoBeaem
orpe3ok M1 E, napamiensHsbiil u paBubii KKj.

KK, 1a, cnenoBarenbHo, M E L a,

= MM, E — mimefisnfi yToa gEFTDAHHOT0 YIa, sHa=mT = MM, E =90¢,

2) PaccmoTpum AMEK

ME- naknoHHas k 1wiockoctH £, EM; — ee mpoekius Ha 3Ty IUIOCKOCTh, EM; L EE ( T.K.
EM;K;K — mpsmoyronbauk mo moctpoennio). CiemoBarensHo, ME L EK (o TeopeMe o Tpex
neprneHuKyisipax) u AMEK — mpamoyromHe,

ITo Teopeme IMudaropa ME? = ME® + EK?

ME? = MK? — EK? EK=M;K;=3 cm

ME? =13 —3% =169 — 9 = 160

ME = /160 = 4~/10 em

3) Paccmotpum AMM, K — npamoyromsse, T, < MM, E = 908

ITo Teopeme ITudaropa ME* = MM, * + M, E?

M, E = ME® — MM, *

M, E? = 160 — 144 = 15

M.E=4 cm.

3naunt, KK;1=4 cm.

OtBet: KK1=4 cm.

(I)opMa NMpeacTaBJaCHus pe3yjabTaTa: BbIIIOJIHCHHOC 3aJaHuC.

Kpurtepun ounenku:

Ouenka "oTJHYHO'" CTaBUTCS, €CIIM padoTa BBIMOJHEHA B IOJHOM 00bEME ¢ COOIOIEHUEM
HE0OXO0IMMOM TIOCIIEI0OBATEIPHOCTH JICHCTBUI; B OTBETE MPABWIBHO M aKKYPATHO BBITTOJIHEHBI BCE
3aMKCH, BEIYUCICHUS, PUCYHKU U TPadUKU.

Ounenka '"'Xxopomo' CTaBUTCS, €CJAM BBIOJHEHbI TpeOOBaHUS K OLIEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "yIoBJIETBOPUTENbHO'" CTAaBUTCS, €Clid paboOTa BHITIOJIHEHA HE IMOJHOCTHIO, HO
00BEM BBITIOTHEHHOW YaCcTH TAKOB, YTO MO3BOJISET MONIYYUTh MPABUIBHBIE PE3YIbTaThl U BHIBOJIBI;
B XO/JI€ MPOBEACHUSI paObOThI OBLIH JTOMYIIEHBI OLTHOKU.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CU PadOTa BHIMOIHEHA HE TOJHOCTHIO WU
00BEM BBITIOTHEHHOM 4acTH pabOThI HE MO3BOJISAET CAENATh MPABHIIBHBIX BHIBOJIOB.

Tema 4.3 MHOrOrpaHHMKH M KpPyIJible Tesa
IIpakTnyeckas padora Ne 48
«Permenue 3a1a4 Ha napaJjienenumnen 1 Kyo»
Hean padorbl: HayunThes pemaTh 3a1a4u ¢ MapauleenunesoM 1 Kyoom
Beinosnus padory, Bel Oyaere:
YMeETh:

—paclo3HaBaTb Ha YCPTCKAX W MOIACIAX MNPOCTPAHCTBCHHBIC (I)OpMLI; COOTHOCHUTH
TPEXMCEPHBIC 00BEKTHI C UX OIIMCaHUusIMMU, I/I306pa)KeHI/I$IMI/I;
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—OMHCHIBATh B3aMMHOE PACIOJIOKEHHE TMPSAMBIX U IJIOCKOCTEH B MPOCTPAHCTBE,
apryMEHTHPOBATh CBOM CY)KJICHHUS 00 3TOM PACIIOJIOKEHUH;

—aHAIM3WPOBATh B MPOCTEHINMX CIIy4asx B3aMMHOE pACIOJIOXKEHHE OOBEKTOB B
IIPOCTPAHCTBE;

—un300paxxaTh OCHOBHBIE MHOTOTPAHHUKH U KPYTJIbIE TEJIa; BBITIOIHATh YEPTEKHU M0 YCIOBUSIM
3a/1ad4;

—CTPOUTH MPOCTEUIITNE CeUCHHSI Ky0a, MPU3MBI, TUPAMU/IBI;

—pemaTh IJIAHUMETPUYECKHE W IMPOCTEUIINE CTECPEOMETPUYCCKHE 3aJaud Ha HaXOXICHUE
F€OMETPUYECKUX BEJIMYUH (JIJIUH, YIJIOB, IUIOIIAJIel, 00bEMOB);

—UCIOJIb30BaTh IPH PEHICHHH CTEPCOMETPHUYCCKHMX 3aJiad IUITAHHMETpHdYecKue (akTel U
METOBI;

—TIPOBOJIMTH JOKA3aTEIIbHBIC PACCYXKICHHS B X0JI¢ PEIICHUS 3a/1a4;

MarepuajibHoe o0ecrnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPAaBOYHbIC MaTCpUaJibl, KOHCIICKThBI JIGKL[I/Ifl.

3aganue:

1.Pe6po xyba paBHO 6 cM. Haiitu ero o0beM U MIomaab MOTHONW TOBEPXHOCTH.

2. B mpsmMoyroapHOM mapasieNienuie e 1uaroHaib ocHoBaHus 12 cm, a 6okoBoe pedpo 15
cM. Haiitu tuiomaap quaroHaibHOTO CEYCHUSI.

ITopsinok BbINoOJIHeHUs padoOThI:
1)BbInonHUTE YepTex

2)3anucaTh KpaTKO yCIOBHE 3aJjauu
3) OdopMuTs pemeHue 3a1a9u

Xoa padoThI:

3agaya 1: VYron wmexnay guaroHanelo AC, NpsAMOYTrOJbHOIO — IapajulelenuInena
ABCDA;B;C1D;, un mnockocteio ocHoBarusi ABCD pasen 30°, a auaronans 6okoBoit rpanu DC,
HaKJIOHEHA K IIOCKOCTH OCHOBaHMUs NoJ yriioMm 45°. Beicota napajuienenunena pasHa 3 cM. Haiinure
€ro o0beM.

Pewenne:

Ci

LGDC = £DC,C=45° = DC=CC, =3
AC,=2CC, =6
AC=\6 —3 =33
BC=\AC - 4B =J37-9=3V2
Viscoancn, = AB-BC - CC =3-32.3=272

Oreet: 27V2 om’.
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3amauya 2: CTOpOHBI OCHOBaHUSI NPSIMOYTOJIBHOTO TMapaJuiesienuIea paBHbI 6 Mu 8 M, GOKOBOE
pedpo pasHo 10 M. HaiiauTe yron Mexmy AuaroHaibio mapajviesieruie/a U INIOCKOCTBIO €T0 OCHOBAHMS.
Pemenue:

AC =6 +8° =10

AC = CC, = AACC, paBHOGeRpeRWLK, 2 IRANHT ot = A5 ,
Orgert: 45°,

®opma npeacTaBaeHus pe3yJabTaTa: BHIIOJHEHHOE 3aJaHHE.

Kpurtepun ounenku:

Ouenka "oTJHYHO'" CTaBUTCS, €CIIM padoTa BBIMOJHEHA B IOJHOM 00BEME ¢ COOIOICHUEM
HE0OXO0IMMOM TIOCIIEI0OBATEIFHOCTH JICHCTBUI; B OTBETE MPABMIIBHO U aKKYPATHO BBITIOJHEHBI BCE
3aIllMCH U BEIYUCIICHUA.

Ounenka ''Xxopomio' CTaBUTCS, €CIHM BBIIOJIHEHB TpeOOBaHUS K OIEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "yIoBJIeTBOPUTENbHO'" CTAaBUTCS, €Clid paboTa BBHIMIOJIHEHA HE IMOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YacTH TaKOB, YTO MO3BOJISET MOJIYYUTh MPABUIBHBIC PE3YyJIbTAThl U BHIBOBI;
B XOJI€ TIPOBEACHUS PaObOTHI OBLIH JIOMYIIICHBI OIITHOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €clid PadOTa BBHIMOIHEHA HE TOJHOCTHIO MU
00BEM BBITIOJTHEHHOM YacTH paOOThI HE MO3BOJIAET CAENATh MPABWIBHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH U KPyrJjble Teja
IIpakTnueckas padora Ne 49
«Perenue 3a1a4 Ha PU3MY»
Hean pabdorbi: HayuuThes pemars 3aa4u ¢ MPU3MOn

Boinoainus padorty, Bel Oynere:

yMeTh:

—pacmo3HaBaTh Ha 4YEepTEKax MW MOJEIAX MPOCTPAHCTBEHHBIE (OPMBI; COOTHOCHUTH
TpEeXMEpHbBIE OOBEKTHI C MX OMHCAHUIMHU, U300PAKECHUSIMU;

—OINIUCBbIBAaTh B3aMMHOE€ PACIIOJOXKCHUEC TIIPIAMBIX U IUIOCKOCTENl B IMPOCTPAHCTBC,
apryMEHTHUPOBATh CBOM CYKJIEHHUS 00 ATOM PACIIONIOKECHHH;

—aHAJM3UpPOBAaTh B TMPOCTEHUININX CIydasx B3aWMHOE paCIONOKEHHEe OOBEKTOB B
MIPOCTPAHCTBE;

*I/I306pa)KaTB OCHOBHBIC MHOT'OT'PAHHUKH U KPYTJILIC TCJIA; BBIMIOJIHATD YCPTEKU 110 YCIIOBUAM
3a/1a4;

—CTPOUTH NMPOCTENIIINE cedeHUsI Ky0a, MPU3MBbI, TUPaAMUJIbI;
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—pemaTh MIAHUMETPUYECKHE U TMPOCTEHINE CTEPEOMETPUYECKHE 3aJaud Ha HaXOXKJICHUE
T€OMETPUUYECKHUX BEJIMYUH (JIJIMH, YIJIOB, IJIOMIAIeH, 00bEMOB);

—HUCIIOJIB30BAaTh IIPU PCIICHHMU CTCPCOMCTPUUCCKUX 3aJad INIaHUMETPUYCCKUC q)aKTbI u
METO/IbI;

—TIPOBOJIMTH JJOKA3aTEIIbHBIC PACCYKACHHS B XOJIe PEIICHUS 3a71a4;

MarepunanbHoe obecrnieyeHue:
WunuButyanbHble 3a1aHNS, CIIPABOYHBIC MAaTEPHAIIbI, KOHCIICKTHI JICKIHH.

3aganue:

1.0OcHoBaHue NpsAMO PU3MBI - TPEYTOJIbHUK, CTOPOHBI KOTOPOIro paBHBI 4 M, 00KOBOE pedpo
npu3Mbl paBHo 8§ M. Haliure muiomaab noaHou MOBEPXHOCTH ITPU3MBI.

2.0cHOBaHHE TPSMOW TPU3MBI — MApaJIETIOrpaMM CO CTOPOHAMH 4 ¢M U 6 CM U YITIOM MEXIY
anmu 60°. Beicota npu3Mbl 12 cM. Haiiti mosmHyro moBepXHOCTh 1 00BEM.

Kparkue TeopeTrnueckue cBeJeHH:

MHOrorpaHHMKOM Ha3bIBAETCS TEJIO, OFPAaHUYEHHOE IUIOCKUMU MHOTOYyrojbHuKaMu. O01ue
CTOPOHBI CMEXHBIX MHOTOYI'OJIbHUKOB HAa3bIBalOT pedpaMM MHOIOIpaHHHKA. MHOIOYrOJbHUKH,
KOTOPLIC OrpaHUYMBAOT MHOI'OI'PAaHHUK, HA3BIBAIOTCA €ro rpaHsIMHU. rpaHI/I MHOI'OrpaHHuKa,
cXonduIecs B OJHOM TOYke, 00pa3yroT MHOIOIpaHHBIN yroj; BEPIIMHBl TAKMX MHOI'OTPaHHBIX
YIJIOB HA3bBIBAIOTCA BE€PHIMHAMH MHOI'OI'paHHHKA. prlMI)Ie, COCIUHAIOIINEC ABEC KaKI/Ie-HI/I6yI[I)
BEPLUMHBI, HE JIeXKAIe HA OJJHOM I'PaHu, Ha3bIBAIOTCS AUATOHAJISIMHM MHOTOTPAaHHUKA.

IIpu3ma — MHOTOIpAaHHHK, JIB€ I'PAaHM KOTOPOIO SIBJIAKOTCS PABHBIMM MHOI'OYI'OJIbHUKaMH,
JIeKAIIMMU B NapauIeIbHbIX MJIOCKOCTAX, a OCTAJIbHBIE TPAHU — MapajuieIorpaMMaMu, UMEIOIUMU
O6HII/Ie CTOPOHBI C STUMU MHOI'OYIrOJIbHUKaMH.

IIpsimass mpu3smMa Has3blBaeTCs NPABMJIbHOH, €cIM €€ OCHOBaHUS — IPaBUJIbHbIC
MHOT'OYT'OJIbHHUKH.

IInomanbio MOJIHONM MOBEPXHOCTH ITPU3MBbI Ha3bIBAETCSl CyMMa ILJIOIIAEH BCEX €€ rpaHel, a
IUIOIIA/IbI0 00KOBOI MOBEPXHOCTH IPU3MbI — CyMMa IIJIOIAIeH ee OOKOBBIX I'paHeH.

S,,,=2S,,+S

IInomans 0OKOBOM NMOBEPXHOCTH IPSIMOM NPU3MBI paBHA INPOM3BEIACHHUIO IEPUMETpA
OCHOBAHMA Ha BBICOTY IIPU3MBEIL.

6ok

86()1( = P ’ h
O0BLéM l'[pﬂMOfI IPU3MbI PAaBC€H IMPOU3BEACHUIO IIJIOMIaIW OCHOBAHU Ha BBICOTY.
V=S,-h

IMopsaaok BbIMOTHEHHS] PA0OTHI:

1) BBbIMOTHHUTE YEPTEK

2) 3ammcath KpaTKo yCIOBUE 33a49n
3) OdopmuTs perieHne 3aaadu

Xox pa0doThI:

3agaua 1: OcHoBaHue NPSAMON MPU3MBI - poMO ¢ BbIcoTOM 2 M. IInomaas 00KOBOM MOBEPXHOCTH
IIpU3MBI paBHa 96 1M, a TUTONIA T TTOTHOM ITOBEPXHOCTH paBHa 128 av’. Haiizire BBICOTY IIPU3MBI.

Pemenue

O06o03HaYMM CTOPOHY OCHOBAaHHSI @, a OOKOoBoe pebpo bPasHMIly MEXTy IUIOMIAAbI0 TMOTHON
MIOBEPXHOCTH MPH3MBI U IUIOIIA B0 OOKOBOI MOBEPXHOCTH MPU3MBI — 3TO Y/IBOCHHAS

TUTONIA/Ib OCHOBAHUS TTPU3MBI.
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>

Seu™2a = 2a=128-96=32 = g=16

Seox = 4ah =96 = h=-2—4=1,5 (am)
Orser: 1,5 nm. L
3agaua 2: OcHoBaHHME NPSAMON MPU3MBI - IPSIMOYTOJIBHBIN TPEYTOJbHUK, KATEThl KOTOPOTO
paBHBI 5 M U 12 M, 60k0BOE pedpo mpu3mbl paBHo 10 M. Halimure roiomaab MoJHOM MOBEPXHOCTH
IIPU3MBI.

Penrenue

AC =57 +127 =13

Som = 28 e ¥ S_-u,a,a =+ Saa,c,c' + SJ.-I',_C‘,E

S =2%0,5*5%12+5*10+12*10+13*10=60+300=360 M
Otser: 360 M°.

(I)opMa NMpeaACTaBJICHUSA Pe3yabTaTa: BEIIIOJIHCHHOC 3a/JaHNUEC

Kputepun onenkn:

Ouenka "oTJIMYHO'" CTaBUTCS, €ClTM paboTa BBHIMOJHEHA B IMOJIHOM 00BEME C COOIIOIEHUEM
He0OXO0IMMOM TIOCTIEI0BATENHHOCTH JICHCTBUI; B OTBETE MPABUJIBHO M aKKYPAaTHO BBIIIOJIHEHBI BCE
3aIIMCH U BBIYUCIICHUSI.

Ounenka '"xopomo' CTaBUTCS, €CIM BBIOJHEHB TpeOOBaHUSA K OIEHKE "OTIWYHO", HO
JOTYIIEHBI 2-3 HeloYeTa.

Ouenka "yI0BJIETBOPUTEJIBHO'" CTAaBUTCS, €clid pabOTa BBHIMOJHEHA HE MOJIHOCTHIO, HO
00BEM BBITIOJIHEHHOW YaCTH TAaKOB, YTO IMO3BOJISICT TOJYYUTh NMPABUIILHBIE PE3YIbTAThl U BHIBOJIBI;
B XO/I€ MPOBEACHUS paObOTHI OBLIN TOMYIIIEHBI OLTHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO'" CTAaBUTCS, €CIIM pabOTa BBIMOJIHEHA HE TOJHOCTHIO WIIH
00BEM BBITTOJIHEHHOH YacT paboThl HE TIO3BOJISET ClIeNaTh MPABUIBHBIX BEIBOJIOB.

Tema 4.3 MHOrOrpaHHMKH M KpPyIJible Tesa

IIpakTnuyeckas padora Ne 50
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«Pemenue 3a1a4 Ha NMPAMUIY»
eab padoTni: HayuuThes pemiars 3aj1aud ¢ MUPAMUI0N

Bbinosinus padory, Bel Oynere:

yMeThb:

—pacrmo3HaBaTh Ha 4YepTeXKaX MW MOJENAX MPOCTPAHCTBEHHBIE (DOPMBI, COOTHOCHTH
TPEXMEPHBIE OOBEKTHI C MX OMHCAHUSIMHU, U300PAKCHUSIMH;

—OIUCHIBaTh B3aUMHOE PACIIONIOKEHUE TPSAMBIX M IUIOCKOCTEH B  IPOCTPAHCTBE,
apryMEHTHUPOBATh CBOU CYKJICHUS 00 TOM PACIIOIOKEHUH;

—aHaJM3UpPOBaTh B MPOCTCHUIIMX CIydasX B3aMMHOE pacIoOiOKEHHEe OOBEKTOB B
MIPOCTPAHCTBE;

—1300paXkaTh OCHOBHBIC MHOTOTPAHHUKHU M KPYTJIBIC TEJA; BBIMOIHATH YEPTEXKH MO YCIOBUIM
3ajau;

—CTPOUTH MPOCTEHIINE CeUeHUs Ky0Oa, IPU3MBbI, TUPAMHU/IBL;

—pemaTh IJIAHUMETPUIECCKHE W IMPOCTEUIINE CTEPEOMETPUYCCKHE 3a/ladll Ha HAXOXKICHHE
reOMETPUUCCKUX BEITMYUH (JIJTHH, YIJIOB, IUIOMIAJCH, 00BEMOB);

—WCTOJB30BaTh TPH PEHICHHH CTEPCOMETPHUYSCKUX 331a4 IUIAHUMETPUICCKUE (aKThl U
METO/IbI;

—TIPOBOJIMTH JJOKA3aTEJIbHBIC PACCYKICHHS B XOJIC PEIICHUS 3a71a4;

MaTepnaﬂbnoe odecmeyeHue:
I/IHI[I/IBI/II[yaJ'IBHBIe 3aJlaHus, CIIPABOYHBIC MAaTCpHaAJIbl, KOHCIICKTDBI JICKIUH.

3aganue:

1.Haiimute 0O0beM NpaBUIBHON YETHIPEXYTOJIBHOM HUPAaMHUIBI, BBICOTAa KOTOpOl 4 cM, a
JaroHajlb OCHOBAaHUS 8 CM.

2. HaiiTu monHy!0 TOBEPXHOCTh TPSMOW IHUPaMUABI, B OCHOBAHWUH, KOTOPOH JICKHUT
paBHOOEIPEHHBIN TPEYTOJIBHUK C OCHOBAaHMEM 5 CM M OOKOBBIMM cTOpoHaMu 6 cM. bokoBsie pebpa
nupamMuibl 12 cm.

Kparkue Teoperuyeckue cBeleHUs:

ITupamuaa — 570 MHOTOT'PaHHHUK, COCTABIEHHBIN U3 N—YTOJbHUKA U N TPEYTOJIbHUKOB.

MHOroyrojapbHiUK - OCHOBAHHME IHMPaMHbl, TPEYrOJbHUKH - OOKOBbIe I'PaHM C OOIIeH
BEpILINHOM, HA3bIBACMOW BepIUMHOM NUpaMuibl. [lepneHauKyisp, ONyIIEHHBIM W3 BEPLIUHBI
MIApaMU/Ibl HA €€ OCHOBaHWE, HA3bIBACTCSA BBICOTOM MUPAMM/BI.

[Tnomaap MoMHON MOBEPXHOCTH MUPAMUABL:  Spom = Sgox + Soc

V ZESOCH.H

OO6beM mupamMuIbL:

Ilpasunvnasa nupamuoa

[Mupamua Ha3pIBaeTCS MPABUJIbHOI, €CTTH €€ OCHOBAaHUE — MPABUIHHBI MHOTOYTOJIBHHK, a
OTPE30K, COSTUHSIONINI BEPITNHY TUPAMHJIBI C IIEHTPOM OCHOBAHUS, SBIIIETCS €€ BBICOTOM.

Bce GokoBbie pebpa mpaBUIBHON MUPaMUIBI PaBHBI, a OOKOBBIE TPaHU SBISIOTCS PAaBHBIMHU
PaBHOOEAPEHHBIMU TPEYTOJIBHUKAMH.

Bricota 60K0BO# rpaHu MPaBUILHON MUPaMUIbI, TPOBEIEHHAS U3 €€ BEPIIMHBI, Ha3bIBACTCS
anogemMoi.

Ilnomans OGOKOBOII MOBEPXHOCTH MNPABWIBHOI NHPaMUAbI paBHA  [OJIOBUHE
MIPOM3BEICHUS IIEpUMETpa OCHOBAaHMsI Ha armodemy.
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s -ip

6ok 2 ocH

Ii1omaap MOJIHOM MOBEPXHOCTH NMPABUJIbHOM MUPAMHU/IbI:
1

Son =S, +=P-I
2

NnOJH

ITopsinok BbINOJIHEHHUSI PAa0OTHI:
1)BbINIOIHUTE YepTexX

2)3amnucarb KpaTKo YCJIOBHE 3aa4H
3) Odopmurs perieHue.

Xox padorsi:
3amauya 1: CtopoHa OCHOBaHUSI IPABUJIBHOM YETHIPEXYTOJIBHOM MMpaMUIbl paBHA 4 cM, a anodema

0 1o .
o0pasyeT C IJI0CKOCThI0 OCHOBaHus yroii B 60°. Haiiure mioma/is noimHoi NOBEpXHOCTH MUPAMU/TBI
Pemenue:

5

)
EH =—BC =2
2

LESH =90°-60°=30°= SE =2EH = 4

~ AR =4-4";'AB+AB’ =2.4.4+4" =48 (cm?)

Oteer: 48 on’,
3agaya 2: OcHoBaHMe MUpamMUIbI —poMO, THaroHam kotoporo pasHbl 30 cM u 40 cm. BbicoTsl
OOKOBBIX I'PaHEH, MPOBEIECHHBIE U3 BEPIIMHbBI TUPAMU/IbL, 00pa3yIOT C BHICOTOW MUPAMU/IBI YIIbL, PaBHbIE 30°.

Haiimure 00bem mupaMupL.
Pernenne:
AC=40 = AH=HC=20

BD =30 = BH=HD~15
AB =207 115 = 25

HE=%EC=|2,5

SE = 2HE = 25
m=dSE’ —lﬁ'x =

= f25 - 25 g5, 3

11 N
Yy as-1.40.30.25.83 3 :
w737 40:30:25: 3225000 22 < 25005 ()

2
Orser: 25003 cu’

(I)opMa NMpeaACTaBJCHUSA PE3YyJAbTAaTa: BEIIIOJTHCHHOC 3aJaHNUC
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Kpurtepun onenkmn:

Ouenka "oTJIMYHO'" CTaBUTCS, €ClTM paboTa BBHIMOJHEHA B IMOJHOM 00BEME C COOIOIEHUEM
HE0O0XOAMMOM TOCIIEI0BATEILHOCTH JICHCTBUI; B OTBETE MPABMJIBHO M aKKYPAaTHO BBIIIOJHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Ounenka ''Xopomo' CTaBUTCS, €CIHM BBINOJIHEHB TpeOOBaHMS K OIEHKE "OTIMYHO", HO
JIONYIIEHBI 2-3 HeJ0YeTa.

Ounenka "yI0BJIETBOPUTEJIBHO' CTAaBUTCS, €ClM paboTa BHIMOJHEHA HE MOJHOCTHIO, HO
00BEM BBIMIOJIHEHHOM YacTH TaKOB, YTO MO3BOJISET MOJIYYUTh IPABUIbHBIE PE3YJIbTAThl U BBHIBOIbI;
B XOJI€ TPOBEICHUS paObOTHI ObUIN TOMYIIEHBI OITHOKH.

Ouenka '""Hey10BJIETBOPUTEJIBHO' CTAaBHUTCS, €CJIM padOTa BBIMOJHEHA HE MOJTHOCTHIO WITH
00BEM BBITTOJIHEHHON YacTH PabOTHI HE TMO3BOJISET CAENATh MPABHIBHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH M KpyIJible Teja
IIpakTnueckas padora Ne 51
«Pemenue 3a1a4 Ha BbIYHCJIeHHe 00bEeMOB M TOBEPXHOCTEel MHOIOIrPAaHHHMKOB)
Hean pabdotbi: HayunTcs pemars 3a1a4u Ha CEYEHUSI MHOTOTPAHHUKOB

Boinosinus padorty, Bel Oynere:

yMeThb:

—pacrio3HaBaTh Ha 4Yeprexax M MOJACNSAX IPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCHTH
TpeXMepHbIe 00BEKTHI C UX OIMUCAHUSIMH, U300PaKCHHUSIMHU,

—OINHCHIBATH B3aMMHOE PACIOJIOKCHHE TMPSAMBIX W IJIOCKOCTEH B MPOCTPAHCTBE,
apryMEHTHPOBATh CBOU CYXKICHHS 00 3TOM PaCIiOIOKECHUH;

—aHAIM3WPOBATh B MPOCTEHINMX CIIy4asX B3aUMHOE pACIOJIOKEHHUE OOBCKTOB B
MIPOCTPAHCTBE;

—1300pakaTh OCHOBHBIE MHOTOTPAHHUKH W KPYTJIBIE TEJIA; BBITIOIHATH YSPTEIKHU TI0 YCIOBUSIM
3a/1a4;

—CTPOUTH MPOCTEUIITNE CeUCHHSI Ky0a, IPU3MBI, ITHPAMHUJIBI;

—pemaTh MIaHUMETPUYECKHE U MPOCTEHIINE CTePEOMETPUYECKHE 3aJaud Ha HaXOXKICHHE
T€OMETPUUYECKHUX BEJIMYUH (JIJIUH, YIJIOB, IJIOMael, 00beMOB);

—UCTONB30BaTh MPH PEHICHHH CTEPEOMETPUUYECKUX 3a]ad IUIaHUMETpudeckue ¢GakThl U
METO/IBL;

—TIPOBOJIUTH JJOKA3aTENbHBIE PACCYKIACHUS B XOJI€ PEIICHUS 3a7a4;

MarepuajbHoe obecnedeHne:
I/IH)II/IBI/II[yaHI)HI)IC 3alaHus, CIIPaBOYHBIC MaTCpUalibl, KOHCIICKTBI JICKHI/Iﬁ.

3ananue:

1. Onpenenure Bua U Haiinute nepumerp cedenus kyoa ABCIA;1B1Ci/li miockocTelo,
npoxopsmien uepes peopo A1llx u cepenuny pedbpa BB1, ecniu qimHa peGpa kyda paBHa § cwm.

2. Onpenenute BUI W Haiinute mepumerp ceueHus kyda ABCJ/IA1B1Ci/l1 mmockocTsio,
npoxopsmiei uepe3  Touku A, Jl u cepequny pedpa CCi, ecnu aimmHa pedpa kyda paBHa 4 CM.

Ilopsinok BbINOJHEHHSI padOThHI:
1) BBIMOTHHUTE YepTEK
2) 3ammcartb KpaTKO yCIIOBHE 3aJa4H
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3) Odopmurs perieHue 3a1a4n
Xox padoThI:
3agaua 1: lan xky0 ABC/[A1B1Cy/[1. JlokaxuTe, 9To ceueHue Kyba miockocteio A1C1K, Tre
touka K - cepeauna /[C - Tpanenusi.
B, C,

A D
Pemenune: MK||A1C1, motomy uro (A1/1C1) napamnensna (A/]C), a MK u A1Cy - nunuun
nepeceueHus: 3TuX miockocred. MK||A1Cy, AlMJrr C1K, MK#A,C1, 3naunt MA;C1K - Tpanenus.
3agaua 2:
Han xy0 ABCHA1B1C/li. Jokaxute, 4To cedeHue Kyba tuiockocThio A1BiK -
napajuieJiorpamMmm.

Pemenne: (AA1B1)||(1/11C), To A1B1||AC v A1B1=/]C. (AA:,/11)||(BB1C1), T0 A1/]||B1C, 3HaUUT
A1B1C/] - mapannenorpamm.

(I)opMa npeacTraBJICHUs pe3yabTaTa: BhIIIOJTHCHHOC 3a/laHNE.

Kpurtepun onenku:

Ouenka "oTau4HO'" CTaBUTCS, ecliu paboTa BHIMIOJHEHA B MOJTHOM 00bEME ¢ COOII0IeHIEM
HEO0OXOIMMOM MOCIeI0BATEILHOCTH ICUCTBHI; B OTBETE MPABUILHO U aKKYpPAaTHO BBITIOJHEHBI BCE
3alUCH U BBIUUCIICHUS.

Ounenka ''xopomo' cTaBUTCS, €CIM BBIOJIHEHb TpeOOBaHUSA K OIEHKE "OTJIWYHO", HO
JOTYILEHBI 2-3 HEOYETA.

Ouenka "yaoBJIeTBOPUTEJbHO'" CTAaBUTCs, €ciid paboTa BBHITIOJIHEHA HE TOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCcTH TAaKOB, YTO MO3BOJISET MOJIYYUTh MPABUIbHBIE PE3yIbTaThl U BBHIBOJIBI;
B XO/JI€ MPOBEACHUSI pabOThI OBLIH JTOMYIIEHBI OLIUOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CITU padOTa BHIMOIHEHA HE TOTHOCTHIO MU
00BEM BBITIOTHEHHOM YacTH pabOTHI HE TTO3BOJISAET CAENATh MPABHIIBHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKHM U KpyrJjble TeJa
IIpakTHyeckas padora Ne 52

«Pemenne 3a1a4 Ha UUJIUHAP»
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Ienanb padorbl: HayunThes pemars 3a1a4u ¢ LUIMHAPOM

Beinosinus patdory, Bel Oyaere:

—pacro3HaBaTh Ha 4YepTekax M MOJENAX IPOCTPAHCTBEHHbIE (DOPMBI; COOTHOCHUTH
TPEXMEPHBIE OOBEKTHI C MX OMHCAHUSIMH, U300PAKCHUSIMH,

—OIKUCHIBATh B3aMMHOE PACHOJIOKECHHE TMPSAMBIX W IUIOCKOCTEM B IIPOCTPAHCTBE,
apryMEeHTHPOBATh CBOM CYKJI€HUS 00 TOM PacIOI0KEHHUH;

—aHaJM3UpPOBaTh B IMPOCTEHIIMX CIy4yasX B3aUMHOE DACIHOJOXKEHHE OOBEKTOB B
IIPOCTPAHCTBE;

—1300paXkaTb OCHOBHBIE MHOTOTPAHHUKHU U KPYIJIbIE TE€JA; BBIIOIHATE YEPTEXKH 110 YCIOBUIM
3a1ad4;

—CTPOUTH NpocTeiiue cedeHus Ky0a, Ipu3Msbl, MTUPaMUIbL;

—pelars IJIaHUMETPUYECKUE U NPOCTEUIINE CTEPEOMETPUYECKHUE 3a/a4d Ha HAXOXKJCHUE
reOMETPHUECKUX BEIUYMH (JJIMH, YIJIOB, IUIOIIAJeH, 00BbEMOB);

—HUCIIOJIB30BaTh IIPU PCIICHHUU CTCPCOMCTPUUCCKUX 3ada4d IMIaHUMETPHUYCCKUC (baKTLI n
METOJIbI;

—IIPOBOJUTE JTOKA3aTEIbHBIE PACCYKIACHUA B X0 PEIICHNS 3a1a4;

MaTepnaﬂbnoe odecneyeHue:
I/IHI[I/IBI/II[yaJ'IBHBIC 3a/laHus, CIIPABOYHBIC MaTCpUaJibl, KOHCIICKTDBI HeKHHﬁ.

3aganme:
1.06bem mnunapa 120 CM2, ero BeicoTa 3,6 CM.
Haiitu paguyc uuiausapa.
2. Breicorta mummaapa 12cm, paanyc ocHoBanus 10cMm. Lmmmaap nepecedeH MmIOCKOCTHIO TakK,
YTO B CEYECHUU MOTydniIcs kBajapar. Haliaure paccTosiHUE OT 3TOro CeYeHUs 10 OCH.

KpaTkue TeopeTnyeckue cBeIeHUs:

uauHap — Teno, MoIyYEeHHOE NPU BPALICHUU MPSMOYTOJIBHUKA BOKPYT OCH, COJAEpkKalIe
€ro CTOPOHY.

Kpyru Ha3pIBatoTCS OCHOBAHUSIMU IUJIMHAPA, 2 OTPE3KHU, COCTUHSIONINE COOTBETCTBYIOIINE
TOUYKH OKPYKHOCTEH 3THUX KPYrOB — 00pa3ylIIMMHU HUJIUHAPA. Y IUIUHAPA OCHOBAHUS PABHBI U
napajuIesIbHbI 1 00pa3yIoIIHe TAK)KE PABHBI M MMAPAJIICIIBHBI MEKTy COOOM.

Ocbl0 UMIMHApPA Ha3bIBaeTcd MpsMas, TMPOXOAAllas 4Yepe3 LEeHTPhl OCHOBaHUH,
napajuiesbHas 00pa3yroIrMm.

BoxoBasi noBepXHOCTH HMJIMHAPA — 3TO MOBEPXHOCTH MOJYUYE€HHAs! OT BPAIICHUS CTOPOHBI
MIPSIMOYTOJIBHUKA, NTAPAJLIEIIbHON OCH LIUIUHPA.

BbicoToii nunaMHApa Ha3bIBa€TCA PACCTOSHUE MEXAY OCHOBaHUAMU HUIuHApa. Pagmycom
MUJIMHAPA HAa3bIBACTCA paauyC €ro OCHOBAaHUS.

Huannap Ha3piBaeTcs NMPSAMBIM, €CIH €ro o0pa3yrollue MepHeHIUKYISIPHBI MI0CKOCTIM
OCHOBAaHHII.

S, =27Rh;

60k

[Tnomans 60KOBOI MOBEPXHOCTH:
[lmomaae mMoaIHOM NOBEPXHOCTH:
S om =S50 +2S,,, = 2R+ 27R;

NnoJiH 00K

S =2aR(h+R)

NnoJiH

_ 2
O6bem mumagpa: Y = 7R°h.
Ceuenue yurunopa — purypa nogydeHHas B IEPECEUCHNUH IIMITMH/IPA IIIOCKOCTEHIO.
Ceuenue, mpoxosiiee Yepe3 och LIINHAPA, Ha3bIBACTCSA 0Ce8bIM cederueM U TMPEICTaBIseT
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co00# MPSMOYTOJIbHUK.
Ecnu cexymas miockocTh NepHeHANKYIIIPHA K OCH HWINHIPA, TO CEUCHUE SBISIETCS KPYTOM.

ITopsinok BbINOJIHEHHUSI PA0OTHI:
1)BbInoaHuTh uepTex
2)3amnucarb KpaTKo YCIOBHE 3aa4H

Xox padoThI:

3amaua 1.0ceBoe ceueHue IMWIMHApPA — KBaJApaT, Iiiomaab kotoporo Q. Haitaure miomans
OCHOBAHUS IIMJIUHIPA.

Pemenue:

CropoHa kBajgpaTa paBHa,/§. OHa paBHa JMAMeTpPy OCHOBaHHA. I1l0TOMY mIOMIAzb

Q) _m

2 4

OCHOBAHUS paBHA
_Tg

OTBeT: Socman. =7

3amaua 2. Beicota nunuuapa 6cMm, paauyc ocHoBaHus ScMm. Haliaute muomans ceueHus,

MMPOBCACHHOTO IMapalICIIbHO OCHU HUJIMH/PA HAa PACCTOSIHHUN 4cM oT Hee.
M

Pemenune:

Scea= KMxKC,

OE=4cMm, KC=6 cm.

Tpeyronbauk OKM — paBHoGenpenssiii (OK = OM =R =5 cm),
tpeyroiabHuk OEK — mpsamoyrosbHbIi.

N3 tpeyronsuuka OEK, o teopeme [ludaropa:

rx— VOK? —OE* =\/25-16 =/9 =3
KM = 2EK = 2x3 = 6,

Seen= 66 = 36 cM>.

OtBeT: S¢ey = 36 cM>,

®opma npeacraBiaeHus pe3yabTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurepum ouenku:
Ouenka "oTau4HO" CTaBUTCS, eciu paboTa BBHIMOTHEHA B MOJHOM 00BEME ¢ COOMI0ICHIEM
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HE00XOAMMOM TMOCIIE0BAaTEILHOCTH JCHCTBUI; B OTBETE MPABUIBHO M aKKYPAaTHO BBIITOJHEHBI BCE
3aMKCH U BBIYUCIICHUS.

Ounenka ''Xopomo' CcTaBUTCS, €CIM BBINOJIHEHB TpPeOOBaHMS K OIEHKE "OTIMYHO", HO
JIONYIIEHBI 2-3 HeJ0YeTa.

Ounenka "yI0BJIETBOPUTEIBHO'" CTAaBUTCS, €CIM pabOTa BBHINIOJHEHA HE MOJHOCTHIO, HO
00BEM BBINIOJIHEHHOM YaCcTH TAaKOB, YTO MO3BOJISET MOJIYYUTh MPABUIIbHBIE PE3YIbTAThl U BBHIBOJIBI;
B XOJI€ IPOBEICHUS paObOTHI OBUIN JOMYIIEHBI OITHOKH.

Ouenka '""Hey10BJIETBOPUTEJIBHO'" CTAaBHUTCS, €CJIM pabOTa BBIMOJIHEHA HE MOJHOCTHIO WIIH
00BEM BBITOJIHEHHON YacTH padOThI HE TIO3BOJISET CIENIaTh MPABUIIBHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH M KpyIJble Teja
IIpakTnueckas padora Ne 53
«Pemenue 3a1a4 Ha KOHYC»
Heanb padorbl: HayunThcs pemath 3a1a4u Ha KOHYC

Boinoinus padorty, Bel Oynere:

yMeThb:

—pacrio3HaBaTh Ha 4Yeprexax M MOJACNSAX IPOCTPAHCTBEHHBIE (OPMBI; COOTHOCHTH
TpeXMepHbIE 00BEKTHI C UX OMUCAHUSIMH, H300PAKCHUSIMU;

—OIHKCHIBATh B3aMMHOE PACIOJIOKCHHE TMPSAMBIX W IJIOCKOCTEH B MPOCTPAHCTBE,
apryMEHTHPOBATh CBOU CYXKICHHS 00 3TOM PacIOIOKECHUH;

—aHAM3WPOBATh B MPOCTEHINMX CIy4asX B3aUMHOE paCIOJOXKEHHE OOBCKTOB B
MIPOCTPAHCTBE;

—n300pakaTh OCHOBHBIE MHOTOTPAHHHUKH W KPYTJIBIC TEJIA; BBITIOIHATE YEPTEIKHU 110 YCIOBUSIM
3a/1a4;

—CTPOUTH MPOCTEUTITNE CEUCHHSI Ky0a, MPU3MBI, TUPAMUJIBI;

—pemaTh MJIaHUMETPUYECKHE U MPOCTEHIIHNE CTePEOMETPUYECKHE 3aJaud Ha HaXOXKICHHE
F€OMETPUUYECKHUX BEJIMYUH (JIJTUH, YIJIOB, IJI0MaeH, 00bEMOB);

—UCTONB30BaTh MpPH PEIICHHH CTEPEOMETPHUECKHUX 3aJad IUIaHUMEeTpudeckue (akTbl U
METO/IBL;

—TPOBOJIUTH JJOKA3aTENbHBIE PACCYKACHUS B XOJI€ PELICHUS 3a7a4;

MarepuajbHoe obecnedeHne:
I/IH)II/IBI/II[yaHI)HI)IC 3alaHusA, CIIPAaBOYHLIC MaTCpUalibl, KOHCIICKTBI J'ICKHI/If/’I.

3ananue:

1. HaiiTu monTHYI0 TOBEPXHOCTh KOHYCa, €CIM o0Opasylollas HaKIOHEHa K IUIOCKOCTH
OCHOBAHHMS MO YIJIIOM 30%u paBHa 12 cM. A pangnyc OCHOBaHUS § CM.

2. HaiiTu miomaab 0ceBOTO CEYEeHHsS KOHYcCa, eclii obOpasyromias paBHa 15 cM, a paauyc
OCHOBaHHS 4 cMm.

Kpartkue Teoperuyeckne cBeleHUs:

PaccmotpuMm okpyxHOCTH ¢ 1eHTpoM B Touke O u mpsamyro OP, mepneHAuKyIsSpHYIO K
IJIOCKOCTH 3TOM OKPYXXHOCTH. Kaxayr0 TOYKY OKPYXHOCTH COEIUHUM C TOYKOW P oTpe3kom.
[ToBepxHOCTb, 00pa3oBaHHAs STHUMU OTPE3KaMH, HA3bIBACTCS KOHHMYECKOW, a CaMU OTPE3KU —
00pa3syrommMMH KOHYCa.
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Teno, orpaHMueHHOE KOHUYECKOW TTOBEPXHOCTBIO H KPYT'OM, Ha3bIBa€TCSI KOHYCOM (pHc. 2.2).

KoHnueckas 1moBepxHOCTh — OOKOBasi MOBEPXHOCTh KOHYCA, KPyI — OCHOBaHHMe KOHYCA,
Touka P — BepmmmHa konyca, 00pa3ylomnme KOHHUECKOW MOBEPXHOCTH — 00pa3ylouue Konyca. Bee
oOpa3yromue KoHyca paBHbl Apyr apyry. Ilpsmas OP, mpoxonsmias dyepe3 LIEHTP OCHOBaHUS U
BEpIIMHY KOHYCa, Ha3blBaeTCsi OCbK KoHyca. Ochb KOHyca HEpIEHIUKYJIsipHa K IJIOCKOCTU
ocHoBanus. Otpe3ok OP Ha3bIBaeTCsl BBICOTOM KOHYCA.

Ecnu cexymas MiaocKoCTh MPOXOAUT YEPE3 OCh KOHYCA, TO MOJyYEHHOE CEUEHUE HA3bIBAETCS
0CEeBBIM CECYCHHEM.

IIpoBeném cexyllyro IUIOCKOCTh NEPHIEHAUKYIIPHO K OCH KOHYyca. OTa IUIOCKOCTh
repecekaeTcs ¢ KOHYCOM IO KpYry M pa30uBaeT KOHyC Ha e 4dactu. OpHa w3 dvactei
npeacTaBisieT co00i KOHYC, a Ipyrasi Ha3bIBaeTCs yce4éHHbIM KoHycoM. (300pa3ure yceu€HHbIN
KOHYC caMocTosTenbHO. [locTpoiiTe 06pasyrolyto, BEICOTY.)

IInomanbs 0OKOBOII NOBEPXHOCTH KOHYCAa paBHA IPOU3BEACHUIO IIOJOBUHBI JIMHbI
OKPY>KHOCTH OCHOBaHHS Ha 00pa3yIoIylo.

Sso =l

Ilnomaab MoJTHOW MOBEPXHOCTH KOHYCAa paBHA CyMME IUIOIIAJAU OOKOBOWM MOBEPXHOCTH U
IJIOIIAa I OCHOBAHUSI.

S, =7(1+T)

NnOJIH

IInomanb 60K0OBOIi MOBEPXHOCTH YCEYEHHOI0 KOHYCA paBHA IPOU3BEJIEHUIO MOITYCYMMbI
JUIMH OCHOBaHUI Ha 00pa3yrolyro.

O01b€éM KOHYcCa paBEH OJHOM TPETH MPOU3BEACHUS TIJIOMIAU OCHOBAHMS HA BBICOTY.

V :%SOCH.hZ%MZh

IMopsiiok BbINOJIHEHUS PA0OTHI:
1)BBIOTHUTE YepTex
2)3amnucarb KpaTKo YCJIOBHE 3aa4u

Xoa paGoTsI:
3agaua 1: [Inomans 60KOBOM MOBEPXHOCTH KOHYcCa paBHa 60 e, a paznyc OCHOBaHUsI paBEH
6 M. Haiigure paccTosiHue OT lIEHTpa OCHOBAHUS 10 00pa3yroIieil KoHyca.

Pemenue:
S
Seux = Arf =601 => yl =60
r=6:>f=£q=10.
.

SO =JAS* —A0* = 10" —6* =8

1
1
1
1
|
1
]
]
|
i
]
)
1
T
I

1 I
Syo ==+ A0 -O5 =—.6-8=24

L 7w =10H-AS=SOH=24=> 0H=2—4

C 1pyroii CTOpOHBI, 2 5

3agaua 2:PaccTosiHME OT LIEHTpa OCHOBaHUS KOHYCa JI0 Cepe/lnHbl 00pa3yrolieil paBHO 4 cM,

a Yrou HakJIOHa oGpasyolieil KOHyca K IUIOCKOCTH ocHoBammsi pasen 60°. Haiinure mmomas
OCEBOIr'0 CEYEHUs KOHYca.
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SA SB::*.&'SBA 60"
L{SB—ISO"—Z 60"’"‘60"

TO ec'r!. AS.{& pannncroponunﬂ_ T :

i

MMD‘m MSme—-—-.-—.-::l
SB " A4S "2

SB-2MO=8 i

L S =3-AS -AB-s 60°—--8 s-l-r-_w/'(

Orteer: 1643 o,

®opma npeacTaBJieHUs pe3yJbTaTa: BHIIIOJIHEHHOE 33/1aHHUE.

Kpurepun oneHku:

Ouenka "oTJMYHO'" CTaBUTCS, €CIIM padoTa BBIMOJHEHA B IOJHOM 00BEME ¢ COOIOIEHUEM
HE0OXO0TMMOM TIOCIICIOBATEIFHOCTHU JICHCTBUI; B OTBETE MPABWIBHO M aKKYPATHO BBITOJIHEHBI BCE
3allMCH U BEIYMCIICHU.

Ounenka ''Xopomo' CTaBUTCS, €CIHM BBINOJIHEHBI TpeOOBaHHWS K OIEHKE "OTIWMYHO'", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "y10BJIETBOPUTENbHO'" CTAaBUTCs, €ciid paboTa BBHINIOJIHEHA HE IOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCcTH TaKOB, YTO MO3BOJSET MOJNYUYUTh MPAaBUIbHBIC PE3YIbTaThl U BHIBOJIBL,
B XOJI€ TPOBEACHUS paObOTHI OBUTN JIOMYIIEHBI OITHOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €ClU PadOTa BHIMOIHEHA HE TOJHOCTHIO WU
00BEM BBITTOJIHEHHOM YacT pabOThI HE TIO3BOJISET CIIEIATh MPABUIHHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH M KpyIJble Teja
IIpakTnueckas padora Ne 54
«Pewmenne 3a1a4 Ha wap u cpepy»
Hean pabdorbi: HayuuThes pemars 3aqaun Ha map u chepy

Boinoainus padorty, Bel Oynere:

yMeTh:

—pacrio3HaBaTh Ha dYeprexax M MOJENSAX IPOCTPAHCTBEHHBIE (OPMBI, COOTHOCHTH
TpeXMepHbIe OOBEKTHI C UX OMUCAHUSIMU, U300paKECHHUSIMHU;

—OIHKCHIBATh B3aMMHOE PACIOJIOKCHHE TMPSAMBIX W IDIOCKOCTEH B TMPOCTPAHCTBE,
apryMEHTHUPOBATh CBOU CYXKJICHHUS 00 TOM PaCIOIOKEHUH;

—aHAJIM3WPOBATh B MPOCTEHINIMX CIIy4asxX B3aMMHOE pacloOJOXEHHEe OOBEKTOB B
MIPOCTPAHCTBE;

—U300pakaTh OCHOBHBIE MHOTOTPAHHUKH W KPYTJIbIE TEJIa; BBITIOTHATE YEPTEIKHU 110 YCIOBUIM
3azady;

—CTPOUTH MPOCTEUTITHE CCUCHHS KyOa, IPU3MBI, ITHPAMUJIBI;

—pemaTh MJIAaHUMETPUYECKHE U TMPOCTEHINE CTepEOMETPUYECKHE 3aJaud Ha HaXO0XKJICHUE
T€OMETPUUYECKUX BEJTMYUH (JIJTUH, YTJIOB, IUIONIA/IeH, 00bEMOB);

—UCTONB30BaTh TPH PEHICHUH CTEPEOMETPUUECKUX 3aJad IUIaHUMeTpuueckue (akTel u
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METO/IBI;
—TIPOBOJIUTH JTOKA3aTEIIbHBIC PACCYKICHUS B XOJI€ PEIICHUS 3a]1a4;

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

3ananmue:

1.PaccrosiHue OT IeHTpa mIapa [0 CEeKyIed IJIOCKOCTH pPaBHO 8 M, a paauyc CeueHHs
TUIOCKOCTBIO paBeH 6 M. Haiinure paguyc mapa 1 oobem.

2. O6wveM mapa 12511 v°. Haift miomans ctepsl.

KpaTkue TeopeTnyeckue cBeeHHUS:

Cdepoii Ha3zbiBaeTCsI MMOBEPXHOCTb, COCTOSIIAs M3 BCEX TOYEK IMPOCTPAHCTBA,
PacroJIOKEHHBIX Ha JAHHOM PACCTOSIHMM OT JAaHHOW TOYKH. JlaHHAs TOYka Ha3bIBAETCS LEHTPOM
cepsl, a 1aHHOE paccTosHUE — paanycoM cdepbl. OTPe30K, COSTUHSIONINN ABE TOUYKH chepsl 1
MIPOXOSAIINIA uepe3 IEHTp, Ha3bIBaeTcs AuamMeTpoM. Terno, orpaHuueHHoe cdepoil, Ha3bIBaeTCs
HIAPOM.

[lap MOXHO TONYYUTh MPU BpAIIEHUWU MOIYKpyra BOKpYyr auamerpa. ['panuneit mapa
CIIy)XHT cepa.

[TnockocTh, uMeromas co cepoil TOIbKO OAHY OOILIYI0 TOYKY, HA3bIBAETCS KacaTelbHOM
IUIOCKOCTBIO K cdepe. Pamuyc cdepsl, mpoBeAEHHBI B TOYKY KacaHUs CPEpbl M IUIOCKOCTH,
MEPIEeHIUKYISIPEH K KacaTelIbHON TUIOCKOCTH.

Ceuenue mapa, mpoxo/isiiee Yepe3 [HeHTP, Ha3bIBACTCS 0OJBIIAM KPYroM, HE TPOXO/ISIIee —
MajbIM Kpyrom lLleHTp Oonblioro kpyra coBmagaeT ¢ IIEHTPOM Ilapa, a IEHTP Majoro Kpyra
SIBJIIETCS. OCHOBAHUEM MEPIIEHINKYJIISpa, OMYLUIEHHOIO U3 LIEHTpPa 1Iapa Ha IJIOCKOCTh ATOr0 Kpyra.

Ceuenusi, paBHOOTCTOSIIUE OT IIEHTPA, PABHBI.

Pa,Z[I/IyC OKPY’KHOCTH, nonyquHoﬁ npu IMnepeCcCUCHUHA C(I)epbl paauyca R IIIIOCKOCTBIO,

D2 2
yIaJeHHOU OT LeHTpa chepsl Ha d , PaBeH R*—d"
IInomans mnoBepxHocTH cdepbl paBHA YYETBEPEHHOHM IUIOMIAAM OOJBILIOTO Kpyra:

S =47R?

chepoi
Vmapa = ﬂ 7ZR3
Oo0bem mapa: 3

ITopsinok BbINOJHEHHS PadOTHI:
1)BbInONHUTE YepTex
2)3anucaTh KpaTKO yCIOBHE 3aJjauu

Xoa pa0doThI:

3agaua 1: Ilnmomans chepst paBra 100 M%. PaccrosHue OT neHTpa chepsl 10 cekyieit
IJIOCKOCTH paBHO 4 M. Halimure paguyc cedeHus.

Pemenne:

S =47k’ =100 = R' =252 R =5

m=Jso’-Aa’=Js=—4’=3(u)
Oreer:3 u,



3anaua 2: [Inomaau ceyenus mapa miockoctbiopaBHa 1611 M , a oAb NapauieIbHOTO
2 N
€My CEueHHs, IPOXOJAIIEro uepe3 LEeHTp wmapa, paBHa 2511 m° . Hailtu paccrosHue Mexay

IUIOCKOCTSIMM CCUCHHIA.

w =16n=> ' =16, r=4 M,
TR =25 =>R'=25,R=5m.

h=JR-F =25-16 =3 (M)

OtBer: 3 M
®opMma npeacTaBJieHUs pe3yJbTATa: BHIIIOJIHEHHOE 33/I1aHHUE.

Kpurepun oueHku:

Ouenka "oTJIMYHO'" CTaBUTCS, €ClIM paboTa BBIMOJIHEHA B IMOJHOM 00BEME C COOIOIEHUEM
HE00XO0IMMOM TOCIIE0BATENBHOCTH JIEUCTBUI; B OTBETE MPABWIBHO U aKKYPAaTHO BBIIIOJIHEHBI BCE
3aIMCH U BBIYUCIICHUS.

Ounenka '"xopomo' CTaBUTCS, €CIHM BBIIOJHEHb TPeOOBaHUS K OLIEHKE "OTIMYHO", HO
JOTMYIIEHBI 2-3 HeloYeTa.

Ounenka "yI0BJIETBOPUTEJIBHO'" CTAaBUTCS, €clid pa0oTa BBHIMOJHEHA HE MOJIHOCTHIO, HO
00BEM BBITIOTHEHHOW YaCTH TAKOB, YTO IMO3BOJISET MOJYYNUTh MPABUIBHBIC PE3YIbTaThl U BHIBOJIBI,
B XO/JI€ MPOBEACHUS pabOThI OBLIH TOMYIIEHBI OITHOKH.

Ouenka '""Hey10BJIETBOPUTEJIBHO' CTAaBUTCS, €CIIM pabOTa BBINMOJIHEHA HE MOJHOCTHIO WM
00BEM BBITIOJIHEHHOH YacTH paboThl HE TIO3BOJISET ClIeTaTh MPAaBUIHHBIX BHIBO/IOB.

Tema 4.3 MHOrorpaHHMKH M KpyIJble Teja
IIpakTnueckas padora Ne 55
«Peienue 3a1a4 Ha KOMOMHALUM TeOMETPUYECKHUX TeJD)
Hean pabdoTbi: HayunThes pemars 3a1a4u Ha KOMOWHAIIMIO TEOMETPUICCKUX TEI

Boinoanus padorty, Bul Oynere:

yMeThb:

—pacrio3HaBaTh Ha dYepTexax M MOJENAX IPOCTPAHCTBEHHBIE (OPMBI; COOTHOCHTH
TpEeXMEpHbBIE OOBEKTHI C UX OMUCAHUIMHU, U300PKECHUSIMH,

—OIKCHIBATh B3aMMHOE PACIOJIOKCHHE TMPSAMBIX W IDIOCKOCTEH B MPOCTPAHCTBE,
apryMEHTHUPOBATh CBOU CYXJICHHUS 00 TOM PaCIIOI0KEHHH;
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—aHAJIM3UPOBaTh B MPOCTEHIIMX CiIy4asX B3aUMHOE pacloOJOXKEHHE OOBEKTOB B
IIPOCTPAHCTBE;

—un300pakaTb OCHOBHBIE MHOTOT'PAHHUKHU U KPYTJIbI€ TEJA; BBHIOJIHIATH YEPTEKH 0 YCIOBHUIM
3a/]ad,

—CTPOUTH MPOCTEUIIINE CeUCHHSI Ky0a, MPU3MBI, TUPAMUIBI;

—pemarh MJIAaHUMETPUYECKHE M IMPOCTEHUIINE CTEPEOMETPUUYECKUE 3aJlaud Ha HaXO0XKJICHHE
TCOMETPUUYECKUX BEIIMYUH (IUIHH, YTIIOB, TUIOMIAeH, 00bEMOB);

—HUCIIONIB30BaTh TMPHU PEUICHUH CTEPEOMETPHYCCKUX 3aJady IJIaHUMETpUYecKue (akTel u
MECTO/IbI;

—IIPOBOJUTH AOKa3aTCIbHbBIC PACCYXKACHUA B X04€ PCUICHUA 3a1a4;

MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIC 3aaaHus, CIIPpaBOYHLIC MaTCpHajibl, KOHCIICKThI JIGKLIHﬁ.

3aganmue:
1. B nunuHap HaKJIOHHO BIKMCAH KBAAPAT TaK, YTO BCE €0 BEPIIUHBI JIS)KAT HA OKPY>KHOCTSIX

ocHoBaHus. Haiinure cTopoHy KBajapara, €CJiM BbICOTA LUJIMHIpA paBHA 2CM, a pauyC OCHOBAHUS
paBeH 7cMm.

ITopsinok BbINoOJIHeHUsI padoOThI:
1)BbInonHUTE YepTex
2)3anucaTh KpaTKO yCIOBHE 3aJjauu

Xox pabdoThI:

3ajaya. B nunmHap BnMcaHa npaBuiIbHAs LIECTUYrojbHas npusma. Haiinure oTHOIIEHUA
o0beMa NPU3MbI K 00beMy LIHJIUH/PA.

A
|
P

. |
[
- S
=N
VN \
\ N .
‘.____\ =
Pemenue:
\M SOCH. X h - SOCH.
Vuu,m - 7ZR2 Xh B 7Z'R2
ag — R
¢ _3R'3
OCH. 2
Vi _3R*V3 7 3V3
v 2 R* 2z

YU
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Vn pU3M @

OtBeT: yur = 2

CDopMa NMpeacraBjJaCeHusd pedyjbTaTa: BbIIIOJIHCHHOC 3aJaHKC.

Kpurtepun onenku:

Ouenka "oTJIMYHO'" CTaBUTCS, €ClM pabOTa BBHIMOJHEHA B IMOJTHOM 00BEME C COOIOIEHUEM
HE0OXO0IMMOM TIOCIIEI0OBATEIPHOCTH JICHCTBUI; B OTBETE MPABIIIBHO M aKKypaTHO BBIMIOJTHEHBI BCE
3alMCH U BBEIYUCIICHUA.

Ounenka ''Xopomo' CTaBUTCS, €CIM BBINOJIHEHB TpeOOBaHMS K OIEHKE "OTIMYHO", HO
JIONYIIIEHBI 2-3 HeJ0YeTa.

Ounenka "yI10BJIETBOPUTEIBHO'" CTAaBUTCS, €CIIM paboTa BBHIMOJHEHA HE MOJHOCTHIO, HO
00BEM BBHITIOJIHEHHOW YaCTH TAaKOB, YTO ITO3BOJISET MOJYYUTh NMPABUIILHBIC PE3YJIbTaThl U BHIBOJIBI;
B XOJI€ TIPOBEACHUS PaObOTHI OBLIH JIOMYIIICHBI OITHOKHY.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CITU padOTa BHINOJHEHA HE MOJHOCTHIO UIIU
00BEM BBITTOJIHEHHOM YacTH paObOThI HE TIO3BOJISET ClIEIaTh MPABUIIHHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH U KpyIJjble Teja
IIpakTnueckas padora Ne 56
«Pemienue 3a1a4 Ha KOMOUHAIIMY TeOMETPUYECKHUX TeJD»
Heawb padoTel: HayuuThes pemarh 3a1a4u Ha KOMOUHAITIO TEOMETPUICCKUX TETl

Brinosinus padorty, Bl Oynere:

yMeThb:

—pacmo3HaBaTh Ha 4YepTeXkax U MOJIENAX IPOCTPAHCTBEHHBIE (OPMBI; COOTHOCHUTH
TPEXMCEPHBIC 0OBEKTHI C UX OIIMCaHUAMMU, I/I306pa)KGHI/I5[MI/I;

—OINMCHIBATh B3aMMHOE PACIOJIOKEHHE TMPSAMBIX W IJIOCKOCTE B MPOCTPAHCTBE,
apryMEeHTHPOBATh CBOU CYKJIEHHS 00 3TOM PaclojIOKEHUH;

—aHaJM3UpPOBaTh B MPOCTEHIIMX CIy4yasX B3aUMHOE pAacCIOJIOKEHHE OOBEKTOB B
MIPOCTPAHCTBE;

—1300paXkaTb OCHOBHBIE MHOTOTPAHHUKHU U KPYTJIbl€ T€Ja; BBIIOIHATD YEPTEXKH 110 YCIOBHUIM
3ajay;

—CTPOUTH MpocTeiiue cedeHus Kyoa, Mpu3Mbl, MUPaMUIbL;

—peaTh MJIaHUMETPUYECKHE U IMPOCTEHIINE CTEpEOMETPUYECKHE 3aJjaud Ha HaXO0)XKJIEeHUe
reOMEeTPUUECKUX BEIMYUH (JJIUH, YIJIOB, IJIOMIA/eH, 00BEMOB);

—HUCIIOJIB30BAaTh IMPU PCIICHHU CTCPECOMCTPUYCCKUX 3adad IMIaHUMETPHUYCCKUC (i)aKTI)I u
METO/IbI;

—IIPOBOJNUTD JOKA3aTCIbHBIC PACCYXKICHHUA B XOA€ PCIICHUA 3a1a4;

MarepuanbHoe o0ecnieyeHme:
WNHauBuayanbHble 3a1aHNs, CIPABOYHBIE MaTEpUAIbl, KOHCIIEKTHI JIEKIIHA.

3amanme:
1. B I_[I/IJ'II/IH)Ip HAKJIOHHO BIIMCaH KBallpaT TakK, 4TO BCEC €T0 BepH_II/IHI)I JICXKAT Ha OKp}I)KHOCTSIX
ocHoBaHus. Haiinure cTopoHy KBajapara, €Clid BHICOTA HUJIUHIPA PaBHA 2CM, a paJlyC OCHOBaHUS
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paBeH 7cMm.

Ilopsiiok BbINOJTHEHHS PA0OTHI:
1)BBIMOTHUTE YepTekK
2)3anmcarh KpPaTKO YCIOBHE 3a/Ia4H

Xon padoThl:

3amaua Haiiaure paguyc ocCHOBaHMS IIMJIMHPA HAaUOOIbIIEr0 00beMa, BIMCAHHOTO B KOHYC,
paanyc OCHOBaHMS KOTOPOI'O PaBeH 3.

Pemenue:

KL

B C

O6o3HaunM uvepe3 h U r BBICOTY M pagnyC OCHOBaHHS IMJIMHIPA, BOUCAHHOTO B KOHYC C
BepmHOM A. PaccMoTpuMm oceBoe ceueHHe KoHyca — paBHOOeapeHHbIH TpeyronbHuk ABC ¢
BbicoToil AO = H u ocHoBanuem BC = 2- 3 = 6 (puc.2). Ilnockocts ABC nepecekaeT HuInHAD,
BIIMCAaHHBIA B KOHYC, 110 €r0 0CEBOMY ceueHUI0 — npsamMoyronbHuky KLMN, rae touku K u L nexar
cooTBeTCTBEHHO Ha oTpe3kax AB u AC, a Touku M u N — Ha otpeske BC , npuuém KL =2r , KN =
LM = h . Ilycts P — Touka nepeceuenuss AO u KL . Tpeyronsuuk APL nonoGeH TpeyronbHUKY
AOC , nmostomy

AP PL H-h

20 "0C

r
3

r
h=H [1_ _j
OTKyZia 3 . Iycteb V(r)— 06bem mumunapa, rae 0< r <3. Toraa

V(r) =mr’h =7z|—lr2[1—£j =aH|r’ ——
3 3

Haiinem nHanGonbinee 3Hauenue pynkuuu V(rHa npomexytke (0;3).

V'(r) = H(2r - r%) = Hr(2 - ).

[Tpomexytky (0;3)npuHaIEKUT €IUHCTBEHHBIH KOpeHb ( I = 2) MOJIYy4YE€HHOI'O YpaBHEHHUS.
Ecmu 0< r <2, To V'(r)>0. [TosTomy Ha mpomexytke (0;2)bynkuus V(r)Bozpacraer. Ecim 2< r <3,
to V'(r) <0. [TosTomy Ha mpomexytke (2;3)dynkius V(r)yOsiBaet. 3HaunT, B TOUKE [ = 2(yHKIHS
V(rjumeer makcumyMm. CrenoBaTelbHO, paauyc OCHOBAaHWS NWIMHApPA HAWOOJIBIIEro 0o0beMma,
BIIMCAHHOTO B JaHHBIM KOHYC, paBeH 2.

OtBer: I = 2.

(I)opMa NMpeaACTaBJICHUSA PE3YyJabTaTa: BEIIIOJTHCHHOC 3aJaHNUC

Kpurepum ounenku:

Ouenka "oTau4HO'" CTaBUTCS, eclii paboTa BHIMOJIHEHA B MOJTHOM 00BEME ¢ COOII0IeHUEM
HEOOXOMMOM TMOCIIeI0BaTeILHOCTH ICUCTBHI; B OTBETE MPABUIBLHO U aKKYPAaTHO BBIMOJHEHBI BCE
3aIlMCU U BEIYUCIICHUS.

Ounenka '"'xopomo' cTaBUTCS, €CIM BBINOJHEHb TpeOOBaHUS K OLIEHKE "OTIUYHO", HO
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JOMYULIEHBI 2-3 HeloYeTa.

Ouenka "yIoBJIETBOPUTENbHO'" CTAaBHUTCs, €clid paboTa BBHITIOJIHEHA HE IMOJHOCTHIO, HO
00BEM BBITIOTHEHHOW YaCTH TAKOB, YTO MO3BOJISET MOJIYYUTh PABHIBHBIC PE3YIbTAThl U BHIBOJIBI,
B X0JI¢ NMPOBECHUS PaObOThI ObUTH TOMYIIEHBI OTHOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CITU padOTa BHITIOJHEHA HE MOJHOCTHIO HITU
00BEM BBINIOJIHEHHOM YyacTH paboThl HE TO3BOJISET ClIENaTh MPaBUIIbHBIX BHIBOJIOB.

Pa3znen 5 Teopusi BeposiTHOCTEH M MaTeMaTH4YeCKasi CTATUCTHKA
Tema 5.1. DiieMeHTbI KOMOMHATOPUKH
IIpakTuyeckas padora Ne 57
«Pemenne kKoMOMHATOPHBIX 3a/1a4. PasMenennsi, COMETAHUA U MEPECTAHOBKI

Leab pa6orbi: HayunThcst OTIMYATh COUYETAHUS OT pa3MeEIlleHU, IPUMEHATHh (OPMYIIbI IS
BBIYHCIICHHS BCEX BEIOOPOK 0€3 TOBTOPCHHIA.

Boinosinus padorty, Bel Oynere:

yMeThb:

- pemiaTh MpOCTEWIIME KOMOMHATOpHBIC 3aJadud METOJOM repebopa, a TaKke ¢
WCIIOJIb30BAaHHUEM U3BECTHBIX (hOpPMYII;

MaTtepuajbHoe o0ecneyeHue:
I/IH[[I/IBI/IZIyaHLHBIC 3alaHuA, CIIPAaBOYHbIC MaTCpUalibl, KOHCIICKTBI J'IGKIII/IfI.

3ananne:

1. B copeBHOBaHusAx ywactByeT 10 denmoBek, Tpoe M3 HMX 3auMmyT l-e, 2-e u 3-e mecro.
CKOJIBKO CYIIECTBYET pa3IUYHbIX BAPUAHTOB ?

2. W3 rpynmel, B KOTOpoil yunrtcs 12 yenoBek, HEOOXOIUMO BBHIOpaTh 3 YelOBEKa B COBET
koJutemka. CKOJIBKO CYIIECTBYET Pa3IMYHBIX CIIOCOOOB TaKOTo BHIOOpA.

3. Ha xHWXHON moiKe BBICTaBIE€HBl 8 KHHUI pa3iM4HbIX aBTOPOB. CKOJBKO CIIOCOOOB
MMEETCs ISl paCCTAaHOBKH 3TUX KHUT B Pa3HOM MOpsiIKe?

ITopsinok BbINOJIHEHHS PA0OTHI

1. Omnpenenute BUA BHIOOPKU 0€3 MOBTOPEHUS.

2. Bribepere cooTBETCTBYIOUIYIO (JOPMYITY sl BBIYMCICHUS BO3MOXKHBIX KOMOUHAITHHA.

3. IIpousBeanTe BBIYMCICHHS, UCTIONB3YS MOHATHE (haKTOpHaa.

Xoa paGoTsI:

1.KomoBbIli 3aMOK OTKpBIBa€TCA MOCIEAOBATEIbHBIM HA0OpPOM YETHIPEX pa3HBIX MHUP.
Tpebyercst onpeAeTUTh YUCIIO BO3MOXKHBIX KOJOB, KOTOPBIE MOXKHO ITO100paTh JUIsl 3TOTO 3aMKa.

Pemenue.

Bosmoxubix mudp Bcero aecsats(1,2,3,4,5,6,7,8,9,0). Kaxxnas nHabpanHas KOMOWHAIMSA KOJa
OTIUYAETCS OT JPyroil kKoMOMHammu XOTs Obl omHOW mudpoii(1,4,5,7 #2,4,5,7),mu60 mOpsIAKOM
Habopa oauHakoBbIX 1udp(1,4,5,7#4,5,7,1),mo3TOMy s TOACYETa YHCTA  BO3MOXKHBIX
KOMOHMHAIIMI KOJIOB UCIIOJIb3yeM (hOpMYITy UKCia pa3MeleHUH.

2.DopMyiIa pa3MeLeH il HMeeT BHI AT = ——

" B namem cnyvae n =4 .m =10,

b _ipl_ip27-E5d-301
(1p—-41 gl B-54-3-2-1

=109 .8 7 =5040

[TpousBoauMm pacuér Aty =
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3.CKOJBKO CYIIECTBYET CIIOCOOOB BbIOOpa TPEX UETOBEK U3 ACCATH?
Pemenue.
B nmanHOM ciydae mpu BbIOOpE /ISl HAC Ba)KEH TOJBKO COCTaB IO TPHU YeJOBEKa, MOPSIOK
BBIOOpA POJIM HE UTPAET, MOITOMY B OTJIMYHE OT IEPBOTO MPHUMEPA YHCIO CIIOCOOOB MOACYUTAEM
o Gopmyse coueTaHu.

. !
dopMyna coueTaHuii UMeeT BUAOCT = —

————. B mamem ciyuae n=10, m=3.
tnlin—tn)!

5.3 1B 1Bl _7laedn
ITpousBoaum pacyér: i, = TR =120.

4.CKOJIBKO PAa3IMYHBIX Y€THIPEX3HAYHBIX YHUCET MOXKHO COCTaBUTh U3 mudpl,2,3.4 9 mudps
HE MTOBTOPSIIOTCS)?

Pemnrenue.

[To ycrmoBUIO TaHO MHOXKECTBO M3 YETBHIPEX IJIEMEHTOB, KOTOPBIC TPEOYETCsl pacCIOIOKHTh B
onpeeaEHHOM nopsiike. 3HAYUT, TPEOYETCS HAWTH KOJIMYECTBO MEPECTAHOBOK UX YETBHIPEX
DJICMCHTOB.

®dopmya nepecTaHOBOK U3 I —3JIEMEHTOB UMeeT BUJI:F, = n! B Hamem cinydae n =4.
[IpousBeném pacuér: Ay, =4!=4-3 +2.1=24,

(I)opMa NMpeacTaBJICHUA pe3yjabTaTa: BhIIIOJIHCHHOC 3a/JaHNUE

Kpurepun oneHku:

Ouenka "oTJIMYHO'" CTaBUTCS, €ClM pabOTa BBHIMOJHEHA B MOJHOM 00BEME C COOIIOICHUEM
HE00XO0IMMOM TOCIIE0BATENBHOCTH JICHCTBUI; B OTBETE MPABUJIBHO M aKKYPAaTHO BBIIIOJIHEHBI BCE
3aIMCH U BBIYUCIICHUS.

Ounenka '"Xxopomio' CTaBUTCS, €CIM BBIOJHEHb TpeOOBaHUS K OLIEHKE "OTIUYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ounenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clii paboTa BBHINOJIHEHA HE MOJHOCTHIO, HO
00BEM BBITIOTHEHHOW YaCTH TAKOB, YTO IMO3BOJISET MOJIYYUTh MPABHIBHBIC PE3YIbTAThl U BHIBO/IBI,
B XO/JIe MPOBEACHUS PabOThI OBLIH TOMYIIEHBI OITHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO' CTABUTCS, €CJIM padOTa BBIMOJHEHA HE MOJTHOCTHIO WITH
00BEM BBITIOJIHEHHOH YacTH paboThl HE TIO3BOJISET ClIENaTh MPABUIbHBIX BEIBOIOB.

Tema 5.2. Teopust BeposITHOCTEH M 3JIEMEHTbI MATEMATHYECKON CTATHCTHKH
IIpakTnyeckas padora Ne 58

«Kiaccuueckoe onpenesieHue BeposiTHOCTH. CBOMCTBA BEPOSATHOCTEI, TeopeMa 0 CyMMe
BepoOsITHOCTei. BorunciieHne BeposiTHOCTE»

Leap paGoTbl: HaydMTHCS HAXOAWUTh BEPOSTHOCTH COOBITUH, HCHOJB3YS KIACCHUECKOe
OIIpEEIICHUE BEPOSTHOCTU

Beinosnus padory, Bel Oyaere:

yMeTb:

- BBIYUCIIATh B MPOCTEHIINMX CIy4asxX BEPOATHOCTU COOBITMI Ha OCHOBE IOJCYeTa 4ucia
HCXO/JIOB;

MarepuanbHoe o0ecnieyeHmne:
WHauBuayanbHble 3a1aHNsL, CIPABOYHBIE MaTEpUaIbl, KOHCIIEKTHI JIEKIIHIA.
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3amanmue:

1.Haynauy BeIOpaHO HaTypajibHOE 4HCIIO, He TpeBocxoxsiieel (. KakoBa BEpOATHOCTH TOTO,
YTO ATO YHUCJIO SIBISAETCS MPOCTHIM?

2.B knure 300 ctpanuu. Yemy paBHa BEpOSTHOCTh TOrO, YTO HAyTaJ OTKPHITAsl CTPAHUIA
OyzeT UMeTh HOMEp, KpaTHBIA 57

3. TlonOpackiBaroTcsi JBa UrpajbHBIX KYOHMKa, MMOJCYUTHIBAETCS CyMMa OYKOB Ha BEPXHHUX
rpansx. Uto BeposiTHEE- OIYYUTh B CyMMe 7Hing?

ITopsiiok BbINOJIHEHUS PAadOTHI

1. Ompenenute coObITHEA, BEPOATHOCTh KOTOPOT'O HYKHO BBIUYUCIUTD.

2. Ipocuwnraiite obmiee yucio(N) BO3MOMXKHBIX UCXOJIOB.

3. IlpocuuTaiite 4yrcIo UCX0a0B(M), OJIATONPUATCTBYIOMIMX HACTYIUICHUIO COOBITHUS A.

4. Ucnonp3yiiTe ¢dbopMyy s BBIYUCICHHS BEPOSTHOCTH OINPENEIEHHOTO COOBITHSL.

PA) =§.

Xon paboTsi:

1.B ypue 10 oguHaKoBBIX MO pa3Mepy M BeCy LIAPOB, U3 KOTOPHIX 4 KpacHBIX U OrOIyOBIX.
W3 ypHbl u3Bnekaercss oauH map. KakoBa BEpOsSTHOCTb TOTO, YTO M3BJICUEHHBIN IIAp OKaXKETCS
roiayosim?

Pemenne.

1. CoGbiTue A-«/3Bned€HHBbIN ap OKa3ancs roixyobIM».

2. =memo n=10

3. ymucio m=6

4. P(A)="===06

2.Bce narypanphbie unciia otl 1o 30 3anucaHbl Ha OJUHAKOBBIX KapTOUKAaX U MOMEIICHBI B
ypHy. Ilocne TmaTenbHOro mnepeMerMBaHus KapTOUeK W3 ypHBI HM3BIEKAETCS OJHA KapTOUKa.
KaxoBa BeposITHOCTB TOTO, UTO YKCJIO Ha B3ATON KapTOUKE OKaKETCS KpaTHbIM 57

Pewenue.
CobbiTue A-«Ha B35TOI KapTOUKE YUCIIO . KpaTHOE 5».
=mcmo N=30
grcao m=6(uucia 5,10,15,20,25,30)
Pl ="=2=02,

Eal e

3. U3 OykB cnoBa ougpgpepenyuan Hayran BelOupaeTcss ojgHa OykBa. KakoBa BeposTHOCTb
TOTO, 4TO 3Ta OykBa OyneT: a) riaacHoi, 0) cornacHoi, B) OykB CoOwiTre A-«Ha B3siTOM KapTouke
YHCII0 . KpaTHOE 5».

Pemenne.

Coo0biTue A-«Hayraz BeiOpanHas OykBa OyAeT TJIacHOM ».
=memo N=12(-4nciio 6YKB B CII0BE)

qrciao M=5(0yKBHI :u,e,e,u,a )

Pla) === %m 0,417

qrciao M=7(0yKkBslI :0,p,,p,H,u,1 )

CoobbiTe B-«Hayran BeiOpanHas OykBa OyJIeT COTIacHOM ».
=mcao N=12(-4ncino OyKB B CIIOBE)

P(E) ="=" 0,583

© o NO WD E

Cobbitue C-«Hayran BeiOpanHas OykBa OyneT OyKBOH u».
10. =meno N=12(-4yncio OyKB B CIIOBE)
11. gucio M=0(Takoi OyKBBI HET B JAHHOM CJIOBE )
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2. rw="=l=0

12
(I)opMa NMpeacTaBJdCHUs pedyjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun ouenku:

Ouenka "oTJMYHO'" CTaBUTCS, €CIM pabOTa BBHIMOJHEHA B IMOJTHOM 00BEME C COOIOIEHUEM
HE0OXO0IMMO TIOCTIEIOBATEIFHOCTH JICHCTBUI; B OTBETE MPABIILHO U aKKYPAaTHO BBITIOJHEHBI BCE
3alKCy U BBIYUCIICHUS.

Ounenka ''Xxopomo' CcTaBUTCS, €CIHM BBIIOJIHEHBI TpeOOBaHHUS K OIEHKE "OTIMYHO", HO
JIONYIIIEHBI 2-3 HeJ04YeTa.

Ounenka "yI0BJIETBOPUTEJIBHO'" CTAaBUTCS, €CIIM paboTa BHIMOJHEHA HE MOJHOCTHIO, HO
00BEM BBITIOJTHEHHOM YacTH TAaKOB, YTO MO3BOJISET MOJYUYUTh MPaBUIbHBIE PE3YJIbTAaThl U BHIBOJBI;
B XOJI€ IPOBEACHUS paObOTHI ObUIN TOMYIIEHBI OITHOKH.

Ouenka '""Hey10BJIETBOPUTEJIBHO' CTABHUTCS, €CJIM padOTa BBHIMOJHEHA HE MOJTHOCTHIO WITU
00BEM BBITTOJIHEHHOM YacTH paObOThI HE TIO3BOJISCT ClIEIaTh MPABUIIHHBIX BHIBOJIOB.

129



	Тема 1.1.  Развитие понятия о числе
	Практическое занятие №3
	Тема 1.1 Развитие понятия о числе
	Практическая работа  №5
	Практическая работа №6
	Практическая работа №7
	Практическая работа №9
	Практическая работа № 10
	Практическая работа № 11
	Практическая работа № 12
	Практическая работа № 13
	Практическая работа № 15
	Практическая работа № 16
	Практическая работа № 17
	Практическая работа № 18
	Практическая работа № 19
	Практическая работа № 20
	Практическая работа № 21
	Практическая работа № 22
	Практическая работа № 23
	Практическая работа №  24
	Практическая работа № 25
	Практическая работа № 26
	Практическая работа № 27
	Практическая работа № 28
	Практическая работа № 29
	Практическая работа № 30
	Практическая работа № 31
	Практическая работа № 32
	Практическая работа № 33
	Практическая работа № 34
	Практическая работа № 35
	Практическая работа № 36
	Практическая работа № 37
	Практическая работа № 38
	Практическая работа № 39
	Практическая работа № 40
	Практическая работа № 41
	Практическая работа № 42
	Практическая работа № 43
	Практическая работа № 44
	Практическая работа  № 45
	Практическая работа  № 46
	Практическая работа  № 47
	Практическая работа № 48
	Практическая работа № 49
	Практическая работа № 50
	Практическая работа № 51
	Практическая работа № 52
	Практическая работа № 53
	Практическая работа № 54
	Практическая работа № 55
	Практическая работа № 56
	Практическая работа № 57
	Практическая работа № 58

