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ConepkaHue TMPaKTHUECKUX pPabOT OpPHUEHTHUPOBAHO HA TOATOTOBKY OOYYArOIIMXCSI K OCBOEHHIO
JWICITUTTAH  00I1e00pa30BaTeNIbHOTO IMKJIA MPOTPAMMBI TTOATOTOBKH CIEIMATMCTOB CPEIHEr0 3BEHA I10
cneuuanbHocTy 09.02.13 UnHTerpaius pemieHuii ¢ NpUMEHEHUEM TEXHOJIOTUI UCKYCCTBEHHOIO MHTEIIJIEKTa U
OBJIAJICHHUIO OOIIMMH 1 MPO(HECCHOHATBHBIMIA KOMITETEHITHSIMHU.



1 Beenenue

2 Meronnueckue yka3aHHus

[TpakTrueckoe 3anstue 1
[IpakTryeckoe 3aHsTHe 2

[TpakTrueckoe 3ansTue 3

[IpakTnueckoe 3ansarue 4

[TpakTrueckoe 3ansaTHE 5

[IpakTruyeckoe 3aHsTue 6

[TpakTrueckoe 3ansTue 7

[IpakTryeckoe 3ansTue 8

[TpakTrueckoe 3ansTue 9

[Tpaktruyeckoe 3anstue 10
[IpakTrueckoe 3ansaTue 11
[TpakTuueckoe 3ansarue 12
[IpakTrueckoe 3ansaTue 13
[IpakTuueckoe 3anarue 14
[IpakTrueckoe 3ansaTue 15
[IpakTuyeckoe 3anstue 16
[IpakTrueckoe 3anstue 17
[IpakTuueckas 3ansTHel 8

[IpakTrueckoe 3ansTue 19
[Tpaktruyeckoe 3anstue 20
[IpakTrueckoe 3anstue 21
[TpakTuyeckoe 3ansTre 22
IIpakTruyeckoe 3ansTue 23
[IpakTryeckoe 3ansTue 24
IIpakTruyeckoe 3ansTue 25
[TpakTuyeckoe 3anstue 26
ITpakTryeckoe 3anstue 27
[TpakTuyeckoe 3ansTue 28
ITpakTruyeckoe 3anstue 29
[TpakTuyeckoe 3anstue 30
ITpakTruyeckoe 3anstue 31
[TpakTyeckoe 3ansTre 32
IIpakTryeckoe 3ansTue 33
[MpakTryeckoe 3ansTue 34
[IpakTruyeckoe 3ansTue 35
[TpakTryeckoe 3anstre 36
[IpakTruyeckoe 3anstue 37
[TpakTryeckoe 3ansTre 38
[IpakTruyeckoe 3ansTue 39
[Tpaktryeckoe 3anstue 40
[IpakTruyeckoe 3anstue 41
[TpakTryeckoe 3ansTre 42
IIpakTruyeckoe 3anstue 43
[IpakTuueckoe 3anarue 44

COJIEPKAHME

14
16
18
20
22
23
26
27
28
30
32
33
36
38
40
42
44
47
48
52
54
56
58
60
64
66
68
71
73
74
78
80
80
82
84
86
88
88
91
91
92
95
98
100



[IpakTnueckoe 3anarue 45
[IpakTrueckoe 3ansTHe 46
[IpakTnueckoe 3ansarue 47
[IpakTrueckoe 3ansTue 48
[TpakTuyeckoe 3anstue 49
[IpakTrueckoe 3anstue 50
[IpakTnueckoe 3ansarue 51
[IpakTrueckoe 3ansTHEe 52
[TpakTuyeckoe 3ansTue 53
[IpakTrueckoe 3ansatue 54
[IpakTnueckoe 3anatue 55
[IpakTrueckoe 3aHsTHE 56
[IpakTnueckoe 3ansarue 57
[IpakTrueckoe 3ansTHe 58
[TpakTruyeckoe 3anstue 59

100
103
106
108
110
113
113
116
119
119
122
124
125
127
132



1 BBEJAEHUE

BaxHylo yacTh TEOpPETHYECKON M MpOo(heCCHOHATBFHONW MPAKTHUECKOW MOATOTOBKU OO0YYarOIIUXCs
COCTaBJISIOT IPAKTUYECKUE 3aHATHU.

CoctaB u cojaepKaHME NPAKTUYECKUX 3aHITUN HampaBieHbl Ha peanusanuio PDenepanbHOro
roCyJJapCTBEHHOT0 00pa30BaTEJIbHOTO CTaHAAPTA CPEIHEro 00LIero o0pa3oBaHus ¢ yUETOM I10J1y4aeMOi
CIELUAJIbHOCTH.

Benymeli  aunakTudeckoil  Lenbl0  NPAKTUYECKUX — 3aHATHH  sBiserca  (opMupoBaHue
npoeCCUOHATBHBIX MPAKTUYECKUX YMEHUH (YMEHHIA BBIOJIHATH OINpEesICHHbIE JCHCTBUS, ONEpaluy,
HE0O0XO/AMMBIE B IOCIEAYIOUIEM B MPO(ECCHOHAIBHONW IEATENbHOCTH) MM Y4eOHBIX NPAaKTUYECKHUX
yMeHui (yMEHHMH pemare 3aJaud 1[0 MaTeMaTHKE), HEOOXOOUMBIX B TMOCIEAyIoUed ydeOHOU
JESTEIIBHOCTH.

B cootBercTBHM ¢ paboueil mporpamMMoil yueOHOM AucHUIIIUHBI «MareMaTHKay MperycMOTPEHO
IIPOBEJECHUE NPAKTUYECKUX 3AHATHH.

BoinonHenue mnpakThyeckux padoT oOecrnedyrBaeT JOCTHKEHUE OO0YYarOUIMMUCS CIEAYIOLIUX
pe3yJIbTaToOB:

I1P61. BiageHue MeronamMH [0Ka3aTelabCTB, AITOPUTMAMM pELIEHMs 3a1ad; yMeHue (GopMylupoBaTh

OTIpeJIeIICHUs, aKCHOMBI U TEOPEMBI, IPUMEHSTh MX, MPOBOANUTH JIOKA3aTeIbHBIE PACCYXKIEHHS B X0
peleHus 3a1a4;

[1P62. ymeHue omepupoBaTh MOHSATHSAMH: CTENEHb YHCIA, Jorapu(M 4YHCIA; YMEHHE BBIIOJHATH
BBIUUCIICHUE 3HAUYCHHUI 1 Peo0pa3oBaHMsI BRIPAKEHHU CO CTETICHSIMH U JiorapudMamu, mpeoOpa3oBaHUsI
ApOOHO-paLlMOHANBHBIX BBIPAKCHUH;

[1P63. ymeHue omepupoBaTh MOHATUSMH: palMOHAIbHBIC, HWPPAlMOHAIBHBIC, IOKa3aTelbHbIC,
CTENEHHBIE, Jorapu(MUUECKHE, TPUTOHOMETPHUECKIE YPaBHEHHS U HEPABEHCTBA, UX CHCTEMBI,

[1P64. ymeHue omepupoBaTh MNOHATUSAMM: (DYHKIUS, HenpepbiBHAs (QYHKUUS, TPOU3BOJAHAS,
nepBooOpasHasi, ONpeesieHHbI MHTerpajl; yMEHUE HaXOJUTh MPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIHH,
WCTIOJB3Ysl CIPAaBOYHBIE MAaTEPUANIbl; HCCIEOBATh B MPOCTEHIINX CiTydasx (pyHKIMH Ha MOHOTOHHOCTH,
HaXOJWUTh HAWOONBIINE W HAUMEHBIINE 3HAYeHHWs (QYHKIWH; CTPOUTh Tpa)UKd MHOTOUYICHOB C
WCTIOJIF30BAaHUEM arliapaTta MaTeMaTHYECKOTO aHajK3a; IPUMEHSTh MPOU3BOAHYIO NIPU PEIICHUH 3a/1a4
Ha JIBIKEHHE; PellaTh MPaKTUKO-OPHEHTUPOBAHHBIEC 33a/[a4i Ha HAaWOOJbIINEe W HANMEHBIINE 3HAYCHUS,
Ha HaXxO0XJIeHUE MyTH, CKOPOCTH U YCKOPEHMUS;

ITP65. ymeHue onepupoBaTh MOHATHAMU: pallMoHalIbHas (QYHKIMS, MOKa3aTenbHas (QyHKIM, CTeleHHas
¢byHkuus, norapudmMudeckas (GyHKIMs, TPUTOHOMETpUYecKue (YHKIMH, OOpaTHbIE (PYHKIMH; yMEHUE
CTPOUTh TpapUKH M3YYEHHBIX (YHKLUUH, HCHOIB30BaTh TIpadUKud NP HM3YyYEHUU NPOIECCOB U
3aBUCHMOCTEH, MPH pEIIeHUH 3a1a4 W3 APYrHX y4eOHBIX NPEAMETOB M 3a/ad M3 PEANbHOW >KU3HH;
BBIpaXaTh (OPMYITAMHU 3aBUCHIMOCTH MEX/y BETHUNHAMU;

[1P66. ymeHue pemaTh TEKCTOBBIE 3a7adll Pa3HBIX THIIOB (B TOM YHCIIE Ha MPOIEHTHI, O B YacTH, Ha
IBIDKEHHUE, paboTy, CTOMMOCTh TOBApOB M YCIYT, HAJIOTH, 33/1a4d U3 OOJIACTH YIPABJICHUS JIMYHBIMH H
ceMeHHBIMU (PMHAHCAMU); COCTABIISATh BBIPAXKEHUS, yPABHEHHUS, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBHIO
3aJ]auu, UCCIIE0BATh MOJIYYEHHOE PEIIeHNE U OLIEHUBATh MPaBI0NOA00HOCTb PE3YIbTaTOB;

[1P67. ymeHue omnepupoBaTh MOHATHAMHU: CpeaHee apudmMeTHueckoe, MeAuaHa, HauOoJblIee U
HauMEHblIIee 3HAYCHMs, pa3Max, AMCIEpCHs, CTaHJApTHOE OTKJIOHEHHE YHCIOBOrOo Habopa, yMeHHe
W3BIIEKATh, HHTEPIIPETHPOBATh HHPOPMAIINIO, TIPEIACTABICHHYIO B TaOJIUIAX, HA AUarpaMMax, rpadukax,
OTPaKAIONIYIO0 CBOWMCTBA pEAbHBIX MPOIIECCOB W SBICHHIA;, MPEACTaBISATh HH()OPMAIMIO C ITOMOIIBIO



TaOJUI] U JUarpaMM; UCCIIE0BaTh CTATUCTUYECKUE AAHHBIE, B TOM YHCJIE C IPUMEHEHHEM IpauuecKuX
METOJIOB U 3JIEKTPOHHBIX CPE/CTB;

[1P68. ymeHue omnepupoBaTh MOHATHUSAMH: CIyYalHBI OIBIT W CIy4allHOE COOBITHE, BEPOSTHOCTD
CIly4ailHOrO COOBITHS; YMEHHE BBIYHMCISTH BEPOSATHOCTH C HCHOJIB30BAHUEM TIpaUUecKHX METOOB;
IPUMEHATH (OPMYIIBI CIOKEHUS U YMHOKEHHSI BEPOSITHOCTEH, KOMOMHATOPHBIE (DaKThI 1 (HOPMYJIIBI IPU
pelIeHUM 3a/a4; OLIEHUBAaTh BEPOSTHOCTU pEaJbHBIX COOBITHH; 3HAKOMCTBO €O CllydailHBIMHU
BEIMYMHAMU; YMEHHME IPUBOAUTH IHpPHUMEPHI IPOSABICHUS 3aKOHA OOJIBLIMX YHUCET B HPUPOAHBIX U
OOIIECTBEHHBIX SBJICHUSAX;

ITP69. ymeHnue onepupoBaTh MOHATUAMU: TOYKA, MpsAMasi, INIOCKOCTh, IPOCTPAHCTBO, ABYI'PAHHBIN Yroll,
CKPEILMBAIOIINECS TPsMbIE, MapaUIEIbHOCTh M NEPHEHAUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroi
MEXy IPSIMBIMH, YTOJl MEXAY IPSIMON U IJIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMH, PACCTOSIHUE OT TOUKU
710 MJIOCKOCTH, PACCTOSHUE MEXY NPSMBIMH, PACCTOSHUE MEX]Y IJIOCKOCTAMHU; YMEHHE HUCII0JIb30BATh
IOpU pelIeHUH 3a/1a4 HM3y4YeHHbIe (DAKTBI M TEOpeMbl IUIAHUMETPUHU; yYMEHHE OIEHHBATH pa3Mephl
00BEKTOB OKPYXKAIOIIEro MHUpa;

I1P610. ymenue omnepupoBaTh TMOHATHSAMH: MHOIOIPaHHMK, CEUEHHE MHOIOrpaHHMKa, KyO,
napajiesienunes1, pu3Ma, nupamuza, Gurypa u noBepXHOCTb BpalLleHUs, LWIMHIP, KOHYC, 1Iap, cdepa,
ceyeHUss (GUIypbl BpalLeHMs, IJIOCKOCTb, Kacarolascs cQepbl, LUIMHIPA, KOHYCa, IUIOIAIb
MOBEPXHOCTH THPAMHUJIBI, TIPU3MBI, KOHYCa, IIIJIMHAPA, TUIOMaab chepbl, 00beM KyOa, IpsSMOYroIbHOTO
napaiesienune/1a, MAPaMHIbl, TPU3MBI, IIIITUHIPA, KOHYCA, apa; YMEHHE H300pakaTh MHOTOTPAaHHUKH
Y NIOBEPXHOCTHU BpAILIEHUs, UX CEYEHUS OT PYKH, C TIOMOLIbIO YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB; YMEHHE paclo3HaBaTh CUMMETPHUIO B IPOCTPAHCTBE; YMEHHUE paclo3HaBaTh IPaBUJIbHbIE
MHOT'OTPaHHUKU;

I1P611. ymeHue omepupoBaThb MOHATHSAMU: JIBUKEHHE B IPOCTPAHCTBE, MOA00HBIE (QUIYypHl B
IIPOCTPAHCTBE; MCIIOJIB30BaTh OTHOLICHUE IUIOMIAJIe MOBEPXHOCTEH M 00BbEMOB MOJOOHBIX (UTYp MpH
pEILIECHNN 33]1a4;

I1P612. ymeHMe BBIYMCIATH T€OMETPUYECKHE BEIUYMHBI (JUIMHA, YroJ, IJIoUajgb, 00bEeM, IUIOIAIb
MTOBEPXHOCTH), UCIIOJIb3Yys U3YYEHHbIE POPMYJIIbI U METOIBI;

I1PG13. ymeHnue ornepupoBaTh MOHATHSAMH: HPSIMOYToJibHAs CHCTEMa KOOPJIWHAT, KOOPAMHATHI TOYKH,
BEKTOpP, KOOPAMHATHI BEKTOpA, CKAJISPHOE MPOU3BEACHHME, YIOJ MEX]y BEKTOpaMH, CyMMa BEKTOPOB,
MIPOM3BE/ICHNE BEKTOpa HA YMCIIO; HAXOJAUTh C IMOMOIIBI0O U3YUYEHHBIX (OpPMYJ KOOPAHWHATHI CEpEeIUHBI
OTpE3Ka, PACCTOSTHUE MEKIY ABYMsI TOUKaMHU;

[1P614. ymeHnue BbIOMpaTh NOAXOJAIIMN H3YYEHHBIH METOJ Ui peleHMs 33aJadM, paclo3HaBaTh
MaTeMaTHueckue (akTbl U MaTeMaTHYECKUEe MOJIENM B HPUPOAHBIX U OOILIECTBEHHBIX SIBJICHUSAX, B
UCKYCCTBE; yMEHHE IIPUBOJUTh NPHUMEPHl MAaTEMaTHYECKMX OTKPBITUM PpPOCCHUMCKOM M MHpOBOMU
MaTeMaTHYECKOW HAYKH;

[1PG1. BnajgeHue MeTolaMH JI0KA3aTeNbCTB, AJTOPUTMAMM pEIICHUs 3aJady; yMeHue (opMyIupoBaTh
oTpesieNieHUsl, aKCUOMbI U TEOPEMBbl, IPUMEHATh UX, MPOBOAUTH JOKa3aTeNbHbIE PACCYXIECHUS B XOJ€
pelieHus 3aaay;

[1P62. ymeHue omepupoBaTh MOHATHSAMU: CTENEHb 4YHCIA, JiorapudM 4YHCIA; YMEHHE BBIIOJIHATDH
BBIUUCIICHHE 3HAUCHHUI 1 MpeoOpazoBaHMsl BBIPAKEHHUI CO CTENEHAMH U Jiorapudmamu, npeoOpa3oBaHus
IpoOHO-pallMOHATIBHBIX BBIPAKEHUI;

I1P63. ymeHue omnepupoBaTh MOHATHUSMHU: palMOHAJIbHBIE, HPpPALMOHAIBHBIE, IIOKa3aTelIbHBIE,
CTENEHHbIE, JorapupmMuuecKue, TPUTOHOMETPUYECKUE YPaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;
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[1P6G4. ymeHue omnepupoBaTh MOHATUAMU: (DYHKIMS, HemnpepbiBHAsS (YHKUUSA, TPOU3BOIHAS,
nepBooOpasHasi, ONpeaesieHHbI HHTErpall; yMEHUE HAaXOJUTh MPOM3BOJIHBIC 3JIEMEHTAPHBIX (YHKIIUH,
UCTOJB3Ysl CIPAaBOYHBIC MAaTEPUANIbl; HCCIEI0BATh B MPOCTEHIINX CiTydasx (pyHKIMM HA MOHOTOHHOCTH,
HaXOJWTh HauOOJbIIME W HAUMEHbIIME 3HAueHUS (QYHKIUNA; CTPOUTHh TIpauKH MHOTOYJICHOB C
MCTIOJIB30BAHUEM allapara MaTeMaTHYEeCKOT0 aHajM3a; IPUMEHSTh MPOU3BOAHYIO IIPU PEIICHUH 3a/1a4
Ha JBW)KCHUE; pelllaTh MPAKTUKO-OPUEHTUPOBAHHBIE 337aul HAa HAuOOJbIINE U HAMMEHbIINE 3HAYCHHUS,
Ha HaXO0XKJIEHUE ITyTH, CKOPOCTU U YCKOPEHHS,;

[1PGS5. yMeHue onepupoBaTh MOHATHIMU: pallMOHaNbHAs (YHKIUS, [TOKa3aTeabHas QyHKLUs, CTeleHHas
byHkums, gorapudmudeckas QyHKIUSA, TPUTOHOMETpUUYECKHE (YHKIIUHU, OOpaTHbIE (YHKIHMH; YMCHHE
CTpOUTH TpapuKH H3YYCHHBIX (YHKUUH, MCHOIB30BaTh TpadUKud TP HM3YyYCHUH NPOLECCOB U
3aBUCUMOCTEH, TpU pEIIeHUH 3aJad M3 JIPYTUX Y4eOHBIX MPEAMETOB W 3334 U3 PEaTbHON KHU3HH,
BBIpaXaTh (OPMYIIaMHU 3aBUCMOCTH MEX/y BETMUYNHAMU;

[1P66. ymeHue pemaTh TEKCTOBBIEC 33a4H Pa3HBIX THIIOB (B TOM YHCJIE Ha MPOIEHTHI, JI0JIM U YacTH, Ha
IBUKEHHE, paboTy, CTOMMOCTh TOBApOB U YCIYT, HAJOTH, 3a7aud U3 OOJIACTH YNpaBJICHHS JIUYHBIMU U
ceMeHbIMU (PUHAHCAMU); COCTABIATh BBHIPAXKEHUS, YPABHEHUS, HEPABEHCTBA M UX CHUCTEMBI IO YCIOBHIO
3aJla4uM, UCCIIE0BATh MMOJYYEHHOE PEIICHHE U OLIEHUBATh MPABA0NOI00HOCTh PE3YIIbTATOB;

[IPG7. ymeHue omepupoBaTh MOHATHUSAMHU: CpelHee apudMeTHuecKoe, MeauaHa, HauOojbllee U
HaMMEHBIIEEe 3HAYCHHs, pa3Max, AHMCIEPCHs, CTaHJApTHOE OTKJIIOHEHHWE YHCIOBOTO HabOpa, yMeHHe
M3BIIEKATh, HHTEPIIPETUPOBATh MH(POPMAIIUIO, IPEACTABICHHYIO B TaOMUIAX, HA AUarpamMMmax, rpadukax,
OTPaKAIOIIYI0 CBOMCTBA pEaNbHBIX MPOIECCOB W SBICHHI; MPEACTABIATh HH(POPMAIMIO C MOMOIIBIO
TaOJUI] U JMarpaMM; UCCIIE0BAaTh CTATUCTHYECKUE JAHHBIC, B TOM YHCIE C TPUMEHEHHEM rpaduyecKux
METOJIOB U 3JICKTPOHHBIX CPE/ICTB;

ITP68. ymeHue omnepupoBaTh HOHATUSAMM: CIy4alHBIM ONBIT W cly4aiiHOe COOBITHE, BEPOSTHOCTh
CIly4yallHOro COOBITHS; YMEHHE BBIYMCIATH BEPOSTHOCTH C HCHOJIb30BAHHUEM TIpaUUEcCKHX METOOB;
MPUMEHSITHh (DOPMYIIBI CIOKEHUS U YMHOKEHUS BEPOATHOCTEH, KOMOMHATOPHBIE (GaKThl U POPMYIBI IpU
pelleHrnr 3aJad; OLEHUBATh BEPOSTHOCTH peEalbHbIX COOBITHI; 3HAKOMCTBO CO CIIy4alHBIMHU
BEIMYMHAMHU; YMEHHE NPUBOJIUTH MPHUMEPHI IMPOSBICHUS 3aKOHA OOJIBIIMX YHCEN B TPUPOAHBIX H
OOIECTBEHHBIX SBIICHUSX;

[TP6Y9. ymeHnue onepupoBaTh MOHIATUSAMH: TOUYKA, MPsMasi, TNIOCKOCTh, TPOCTPAHCTBO, ABYTPAHHBIN yrod,
CKPEUIMBAIOIINECS TPSMBIC, MapauIeIbHOCTh M TEPHEHIUKYISPHOCTh TPSMBIX U IUIOCKOCTEH, Yrodi
MEXy MPSIMBIMH, YTOJI MEXY MPSIMOH M IIIOCKOCTBIO, YTOJI MEX/Y MIOCKOCTSAMHU, PACCTOSHUE OT TOUKH
710 TUIOCKOCTH, PACCTOSIHUE MEXAY NMPSMBIMHU, PACCTOSIHUE MEXIY IUIOCKOCTSIMM; YMEHHE HCII0JIb30BaTh
MpU pPELICHUH 3a7a4 H3yuyeHHble (aKThl M TEOpeMbl IJIAaHUMETPUHU; YMEHHE OILIEHHWBAaTh pa3Mephl
00BEKTOB OKPYXKAIOIIEro MHUPA;

[IP610. ymeHue omnepupoBaTh TMOHATUSMU: MHOTOTPAaHHHUK, CEYEHHE MHOTOIpaHHUKA, KYO,
napauieNienure ], pu3Ma, mupaMua, Gurypa u MoBepXHOCTh BpalIeHUs, IWIHHIpP, KOHYC, map, chepa,
ceueHWss (GUTYpHl BpAIICHHS, IUIOCKOCTh, Kacaromascs cQepbl, NUINHIPA, KOHYCa, IUIOIMAIb
MOBEPXHOCTH TTHPAMHUIBI, TIPU3MBI, KOHYCa, IIMIIMHIPA, TUIOMaah chepbl, 00beM KyOa, IPSIMOYTOIBHOTO
napajuieNienunena, MupamMuIbl, TpU3Mbl, HWIHHIPA, KOHYCA, 11apa; yMeHHe n300pakaTh MHOTOTPAHHUKH
Y TIOBEPXHOCTH BPAIICHUS, X CEUEHHSI OT PYKH, C TOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB U JIEKTPOHHBIX
CPEACTB; YMEHHE pAaclo3HaBaTb CHMMETPHIO B IPOCTPAHCTBE; yYMEHHUE PACIO3HAaBaTh MpPaBUIIbHbIC
MHOTOTPaHHUKU;



[IP611. ymeHue omnepupoBaTh TMOHATHAMH: JBM)KCHHE B TMPOCTPAHCTBE, MOAOOHBIE QUTYPHI B
MPOCTPAHCTBE; MCIIOIB30BaTh OTHOUICHHE IUIOMIAJICH MOBEPXHOCTEH M 00BEMOB MOJOOHBIX (UTYp MpH
peLIeHny 3a1ay;

[TPG12. ymeHHE BBIYUCIATH TE€OMETPUYECKUE BEIWYHMHBI (IJIMHA, YroJI, IUIOMAdbh, OOBEM, IUIOMIAlb
MOBEPXHOCTH), UCTIOJIB3Ys U3yUEHHBIE (POPMYIIBI U METOIBI;

I1P613. ymeHue omepupoBaTh MOHATHSAMHU: MPSIMOYrojbHAs CHCTEMa KOOPIMHAT, KOOPAMHATBHI TOUKH,
BEKTOP, KOOPAHMHATHI BEKTOPA, CKAIIPHOE NMPOU3BEACHHUE, YTOJI MEKIY BEKTOPAMH, CyMMa BEKTODPOB,
IIPOM3BEJCHNE BEKTOPAa Ha YHUCIIO; HAXOAUTh C MOMOIIBIO U3YYEHHBIX (OPMYJI KOOPAMHATHI CEPEIUHbI
OTpE3Ka, PACCTOSTHUE MEKIY ABYMs TOUKaMH;

[1P614. ymenue BbIOMpaTh NOAXOMAMIMNA HW3YYEHHBIH METOJ Uil pEIICHHS 33Ja4yH, paclo3HABaTh
MaTeMaTHueckue (akThl ¥ MaTeMaTHYECKHE MOJENIM B TPUPOAHBIX W OOLIECTBEHHBIX SIBICHHUSX, B
HUCKYCCTBE, yMEHHE IPUBOAUTL IPUMEPBl MATEMAaTUYECKUX OTKPBITUHA POCCUHUCKOM M MHUPOBOH
MaTeMaTHYECKOU HAYKH;

IIPyl. ymenue omnepupoBaThb NOHATHUSMHU: OIPEIECIICHHE, AKCHOMa, TEOPEMA, CJEICTBHUE, CBOMICTBO,
IPU3HAK, JI0Ka3aTeNbCTBO, PABHOCHIBHBIE (DOPMYIUPOBKU; YMEHHME (OPMYIHPOBaThH OOpaTHOE U
IIPOTUBOIIOJIOKHOE YTBEPKACHHUE, NIPUBOJUTH IPUMEPHI M KOHTPIPUMEPBI, MCIOJIB30BaTh METOJ
MaTEMaTHYECKON MHAYKLUHU; IIPOBOJUTD JA0KA3aTEIbHbIE PACCYKICHUS IIPU PELICHNN 3a]ad, OLICHUBATh
JIOTUYECKYIO NPAaBWIIBHOCTD PACCYKICHUN;

[1Py2. ymeHue onepupoBaTh MOHATHSIMH: MHOXECTBO, IOJMHOKECTBO, OINEpallMi HaJl MHOXECTBAMHU;
YMEHHUE HCIOJb30BaTh TEOPETHKO-MHOKECTBEHHBIM amnmnapar g ONMCAHMS PEAJbHBIX IMPOLECCOB U
SIBJIGHUH M MIPU PELICHUU 3a/1a4, B TOM YHUCIIE U3 IPYTUX YYEOHBIX MPEIMETOB;

[1Py3. ymeHue omepupoBaTh HOHATUSAMM: Ipad, CBA3HBIM rpad, AepeBo, LMKI, rpad Ha IIOCKOCTH;
YMEHHUE 3a/laBaTh M ONMCBHIBATh Tpadbl pazIMUHBIMU CIOCOOAMM; HUCHOJIb30BATH I'padbl MPU pEIICHUH
3ajady;

[TPy4. ymeHune cBOOOAHO ONEPUPOBATH MOHATUAMU: COYETAHUE, IIEPECTAHOBKA, YUCIIO COYETAHUH, YUCIIO
NepecTaHOBOK; OMHOM HpbIOTOHA; yMeHHE NPUMEHATh KOMOMHATOpHBbIE (DAKThl M PACCYKICHHS s
peuieHus 3a1ay;

[IPyS. ymenue onepupoBaTh NOHATHUSAMHU: HATYpPaJIbHOE YHCIIO, LEJI0€ YHCIO, OCTATOK II0 MOAYJIIO,
palMOHAIBHOE YHCIIO, MUPPALHOHAIBHOE YMCIIO, MHOXECTBA HATYPAJIbHBIX, LEIbIX, PalMOHAIBHBIX,
JEHCTBUTENBHBIX YUCEI; YMEHUE HUCIIO0NIb30BaTh MPU3HAKU JI€IMMOCTH, HAUMEHBIINN OOMIMNA NETUTEND U
HauMeHblIee o0Iee KpaTHOE, aIrOpuTM EBKINAA NpU pelieHuH 3ajay; 3HAKOMCTBO C Pa3IMYHBIMU
MO3ULMOHHBIMH CUCTEMaMU CUUCIICHHUS;

[IPy6. ymeHue CBOOOJHO OIEPUPOBATh MOHATUSAMH: CTENEHb C LEJIbIM I[OoKa3aTeleM, KOpEHb
HaTypaJIbHOM CTENEHM, CTENEHb C PpAlUOHAIBHBIM II0Ka3aTeleM, CTENeHb C JEMCTBUTEIbHBIM
(BelecTBEHHBIM) MTOKa3aTeNeM, Jorapudm 4rciia, CHHYC, KOCUHYC U TAaHT'€HC ITPOU3BOJIBHOTO YUCIIA;
[1Py7. ymenue omnepupoBaTh MOHSATHSMHU: TOKIECTBO, TOXKJECTBEHHOE NpeoOpa3zoBaHHe, ypaBHEHUE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHHI W HEPABEHCTB, PABHOCHJIBHOCTb YPAaBHEHMI, HEPABEHCTB U CHUCTEM,
panroHaIbHbIE, HMppaLMOHAIIBHEIE, MIOKa3aTeNbHbIE, CTEIICHHBIE, norapudmuyeckue,
TPUTOHOMETPUYECKHE YPAaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE pellaTh YpPaBHEHUS, HEPABEHCTBA U
CHCTEMBI C TIOMOIIBIO PA3IIMYHBIX IPUEMOB; PEILIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPOM;
IIPUMEHSTh YpaBHEHMS, HEPABEHCTBA, UX CHCTEMBI JJI PEIICHHUS MAaTeMaTHYECKUX 3aJad W 3a1ad 3
pa3nuYHbIX 001acTell HAYKU U peaIbHOM KU3HH;



[TPy8. ymenue cBoOOIHO OmeprpoBaTh MOHATHAMU: Tpaduk QyHKIUU, 0OpaTHAs QYHKIIHSA, KOMITO3UITUS
byHkuui, nuHeHas (QyHKOMS, KBagpaTuyHas (QyHKIMSA, CTeTeHHas (YHKLIMS C IENbIM IOKa3aTeleM,
TPUTOHOMETPHUYECKUE (YHKUIMHU, OOpaTHbIE TPUTOHOMETpUYECKHe (DYHKIMH, TOKa3aTelbHas |
norapupmuueckas (QyHKIHW; yMEHHE CTPOUTh Tpaduku (YHKUWH, BBIIOIHATE HpeoOpa3oBaHUs
rpaduKoB (QYHKIUI; yMEHHE HCIONb30BaTh rpadukn (GYHKOMA s M3YyYEHHS MPOLECCOB H
3aBUCUMOCTEH MpHU PELIeHUU 3aad U3 JAPYIHX y4eOHBIX IPEIMETOB U U3 PEabHOW KH3HH; BBIPAXKATh
bopMynaMu 3aBUCHMOCTH MEX]y BEIMUYMHAMM; YMEHHE CBOOOJHO ONEPUPOBATh MOHATHSAMM: YETHOCTb
(GyHKLIMH, TEPUOJUYHOCTh (DYHKIMM, OTPAHUYEHHOCTh (DYHKIMH, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM
¢byHkuuu, HauOospllee M HauUMEHbIIEe 3HAaueHUs (YHKIMHM Ha INPOMEXKYTKE, yYMEHUE IPOBOIUTH
ucciesoBanre (YHKIHMM; yMEHHE HWCIHOJIb30BaTh CBOWCTBA W Tpaduku (QYyHKIOMA i perieHus
ypaBHEHHIA, HEPABEHCTB U 3a/1a4 C apaMeTpaMu; N300paxxaTh Ha KOOPJUHATHON IJIOCKOCTH MHOXKECTBA
pELIECHHUI YpaBHEHUI, HEPABEHCTB U UX CUCTEM;

[TPy9. ymenne cBoOOIHO ONEPUPOBATH MOHATHAMU: MTOCIEIOBATEIBHOCTD, apUPMETHIECKAsT TPOTPECCHS,
reoMeTpHuecKas mporpeccusi, 0ECKOHEYHO YOBbIBAIOIIAs F€OMETPUUECKasi IPOrpeccusi; yMEeHHe 3a]1aBaTh
[I0CJIeI0BATEIbHOCTH, B TOM YHCIIE C TOMOILBIO PEKYPPEHTHBIX (OPMYII;

[1Py10. ymeHue onepupoBaTh MOHATUSMHU: HENPEPHIBHOCTh (DYHKIMM, aCUMOTOTHI rpaduka QyHKIMH,
nepBas M BTOpas NPOU3BOJAHAS (YHKLUUHU, T'€OMETPUYECKHMH M (U3UYECKUH CMBICT MPOU3BOJHOMH,
nepBooOpasHasi, ONMpeeseHHBIH MHTErpall; yMEHUE HAaXOIWTh aCHMIITOTHI rpaduka (yHKIHU; YMEHHE
BBIUUCIIATh TPOM3BOJHBIE CYMMBI, IMPOW3BEICHHS, YaCTHOTO W KOMITO3UIMM (YHKIUH, HAXOAUTh
ypaBHEHHE KacaTeIbHOU K TpaduKy (YHKIMHU; YMEHHE UCIOIb30BATh MPOU3BOIHYIO JJIsl HCCIIEIOBAHUS
GbyHKIMH, [UIS HAXOXKACHUS HAWIYYIIEr0 pEIICHWs B TPUKIAIHBIX, B TOM 4YHCIE COIMAIbHO-
HKOHOMHMUECKUX U (PU3UUECKUX 3aJauax, JAJIs ONpeesICHUs] CKOPOCTH U YCKOPEHMS; HAXOUTh IUIOIAAN U
00beMbl (QUIyp C MOMOLIbI0 HHTErpana; MPUBOAUTH MPUMEPbl MATEMaTHYECKOIO MOJICIUPOBAHUS C
NOMOIIbIO AU epeHInanbHbIX YpaBHEHU;

[TPyl1. ymeHue omepupoBaTh MOHATUAMHU: KOMIUIEKCHOE YHUCIIO, CONMPSOKEHHBbIE KOMIUIEKCHBIE 4HCIa,
MOJyJb W apryMEHT KOMIUIEKCHOTO 4YHcia, ¢opMa 3amucH KOMIUIEKCHBIX 4Hucell (FeoMeTpHuecKas,
TPUTOHOMETpHUECKass W anreOpanyeckas); yMeTh TIPOM3BOIUTH apu(MeTHUecKue JeHCTBHA C
KOMIUIEKCHBIMHU YHCJIAMU; TIPUBOIUTH MTPUMEPHI HCITOJIb30BAaHHSI KOMIUIEKCHBIX YHCET;

[1Py12. ymenue cBOOOIHO ONEpUpOBaTh MOHATHAMU: CpeHee apupMeTHIecKoe, MeliaHa, HauOoblIee
¥ HaWMEHbIIEee 3HAYCHHS, pa3Max, AHCIEPCHs, CTaHIApTHOE OTKIOHEHHWE ISl ONWCAHHUS YHCIIOBBIX
JAHHBIX; YMEHHUE HCCIel0oBaTh CTaTHCTUYECKHUE JaHHbIe, B TOM YHCJIE C MPUMEHEHHEM rpaduiecKux
METOZOB M 3JIEKTPOHHBIX CPEACTB; IrpaMuecKu HCCle0BaTh COBMECTHBIE HAOIIOJECHUS C MOMOIIbIO
JMarpaMM paccenBaHUs U JTMHEHHON perpeccuy;

[TPy13. ymMeHue HaX0IUTh BEPOSATHOCTH COOBITHI C UCIOIB30BAHUEM IpapUUECKIX METOAOB; PUMEHSTh
IUTsL petIeHust 3a1a4 (GOpMyJIbl CIOKEHHSI U YMHOXKECHHUST BEPOSITHOCTEH, (POPMYITy TIOJTHOW BEPOSTHOCTH,
dbopmyny bepuymu, komOuHaTopHBIe (HaKTHl H (HOPMYJIBI, OIICHUBATH BEPOSITHOCTH PEaTbHBIX COOBITHIA;
YMEHHE  ONEpHpOBAaTh  IOHATHAMHU:  CiIydailHas  BeNWYMHA, pacIlpelelieHHe  BEpOSTHOCTEH,
MaTeMaTHYECKOe OKUIAaHWE, TUCIIEPCHS W CTaHAapTHOE OTKJIOHEHHE CIYYalHOW BEITUYMHBI, (PYHKIIUU
pacripesieieHus] U TUIOTHOCTH PaBHOMEPHOT'0, MMOKa3aTebHOIO M HOPMAJILHOTO paclpeesieHHi; yMeHue
UCMOJIb30BaTh CBOMCTBA M3YYEHHBIX paclpe/eleHuil A pelleHus 3a/ad; 3HAKOMCTBO C IMOHATHSAMHU:
3aKOH OOJIBIINX YUCET, METO/Ibl BBIOOPOYHBIX UCCIIE0BAaHUI; yMEHUE MPUBOAUTH IPUMEPHI IPOSBICHUS
3aKOHa OOJIBIIMX YHCEI B IPUPOTIHBIX U OOIIECTBEHHBIX SIBICHUSX;



[IPyl4. ymeHue cBOOOJHO OIEpUPOBATH MOHATHUSMH: TOYKA, MpsMas, IUIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIyY, IUIOCKUM yroj, ABYTPAHHBIN yroj, TPEXTPAHHbBIN YroJl, NIEPECEKAIOIINECs, TapAJUICIbHbIC U
CKPEILMBAIOIINECS TPsMbIE, MapajUIeIbHOCTh M NEPHEHAUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroi
MEXIY MpSIMBIMU, YTOJ MEXKIYy MNPAMOH U IIJIOCKOCTBIO, YIOJ MEXIy IUIOCKOCTSIMHM; YMEHHE
WCTOJIb30BaTh TPU PEHICHUH 337134 M3Y4YeHHBbIC (DAaKThl U TEOPEMBI IUIAHUMETPUH; YMEHHE OLIEHHUBATH
pa3Mepbl 0OBEKTOB B OKPY’KAIOLIEM MHUpPE; YMEHHE ONEePUPOBATH MOHSATHUSIMHU: MHOTOTPAaHHUK, CEYCHHE
MHOTOTpaHHMKA, NMPaBUIbHBIA MHOTOIPAaHHUK, NpU3Ma, MupamMuia, Gurypa u moBepXHOCTh BpAIICHHUS,
HWIMHIIP, KOHYC, Iap, cdepa, pa3BepTka MOBEPXHOCTH, CEYEHHS KOHYCa U [IUJIMHPA, apajulebHbIe OCH
WM OCHOBAHHIO, CEUEHHUE IIapa, IIOCKOCTb, Kacarolasics cepsl, HUIUHAPA, KOHYCA; YMEHHE CTPOUTH
CeYeHHe MHOTOTPaHHUKA, M300pakaTh MHOTOTPAaHHHUKH, (PUTYpHI ¥ TIOBEPXHOCTH BPAIICHUS, NX CCUCHMUS,
B TOM YHCJI€ C IOMOIIBIO 3JEKTPOHHBIX CPEJCTB; YMEHUE MPUMEHATh CBOMCTBA FEOMETPHUUECKUX (UTYP,
CaMOCTOSITENIFHO (POPMYJIMPOBAThH ONPENIEICHUS N3Y4aeMbIX (DUTYpP, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX U
NpU3HAKAX TeOMETPUYECKUX (Uryp, OOOCHOBBIBATH WIIM ONPOBEPraTh HUX; YyMEHHE MPOBOIUTH
Kinaccupukanuo GUryp MO pa3IUYHbBIM MPHU3HAKAM, BBIIOIHATH HEOOXOIUMBIE JIOTIOJHUTENbHBIC
MIOCTPOEHHUS;

[1Py15. ymeHnue cBOOOIHO ONEpUpPOBATh MOHATUSAMU: IJIOWAAb PUTYPBI, 00beM (UTYpHI, BEIUYUHA yTIIa,
paccTostHuEe OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE MEXKY HNPSMBIMHU, PACCTOSIHUE MEXKIY IIOCKOCTAMH,
wiomaas chepsl, IUIOMAAb MOBEPXHOCTH NHPAMHIBL, TPU3MBI, KOHyca, IMJIMHApa, 00beM Kyoa,
MPSIMOYTOJIBHOTO Tapajuiesienuneaa, NupaMuabl, Npu3Mbl, WIKHAPA, KOHYyca, [1apa; YMEHUE HaXOAUTh
OTHOIIIEHHE 00BEMOB TTOT00HBIX PUTYD;

[1Py16. ymeHue cBOOOJHO ONEpUPOBATH MOHATUSAMU: JBUKEHHE, NTapaJUIe/IbHbIN EpEHOC, CUMMETPUS Ha
IUIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, MpeolOpa3zoBaHue M0A00Ms, TOM00HBIE (UTYpBI; yMEHUE
pacrio3HaBaTh paBHbIE U M10JI00OHBIE (PUTYPBI, B TOM YHUCIIE€ B IPUPOJE, HCKYCCTBE, apXUTEKTYpE; YMEHUE
UCMOJb30BaTh TEOMETPUYECKHE OTHOILIEHHs, HaXOJUTh TIE€OMETpUYECKHE BEIMYUHBI ([UIMHA, YTod,
IUI0IIab, 00BEM) IPH PEIIEHUH 3a]1a4 U3 APYIUX YUeOHBIX MPEIMETOB U U3 pealbHON KU3HU;

[T1Py17. ymeHue cBOOOAHO ONEPUPOBATH IMOHATUSAMHU: MPSIMOYTOJbHAs CHUCTEMa KOOPJMHAT, BEKTOP,
KOOpJIMHATHl TOYKH, KOOpPJMHATBHI BEKTOpa, CyMMa BEKTOpPOB, MPOM3BEIECHHWE BEKTOpa Ha 4YHUCIIO,
pa3io)keHue BeKTopa Mo 0a3ucy, CKaJlIpHOE MPOU3BEIECHUE, BEKTOPHOE IMPOU3BEAEHUE, YrOJd MEXAY
BEKTOpPaMM; YMEHHUE UCMOJIb30BaTh BEKTOPHBIN M KOOPAWHATHBIM METOM JUIsl pEHIeHUs] T€OMETPUYECKUX
3aad M 3a/1a4 JAPYrux y4deOHBIX MPEeIMETOB; ONEpUPOBATh MOHATUSAMHU: MaTpuma 2 X 2 u 3 x 3,
OIIPEAEIIUTENb MAaTPUILIbI, TEOMETPUUECKUM CMBICIT ONPEACIUTENS;

[IPy18. yMeHne MoAenupoBaTh peallbHbIE CUTyallud Ha SI3bIKE MATEMAaTUKH; COCTABJIATH BBIPAKECHUS,
YPaBHEHUs, HEPABEHCTBA U MX CHCTEMBI IO YCIOBHIO 3a/a4, UCCIIEJOBAaThb IOCTPOECHHBIE MOJEIHN C
UCMOJb30BAaHUEM  amnmapara anreOpbl, HHTEPNPETHPOBATH  IOJYYEHHBIH  pe3yibTaT; CTPOUTH
MaTeMaTHYeCKHe MOJENHU C MOMOIIbI0 T€OMETPUYECKUX MOHATUI U BEJTUYMH, PEIlaTh CBSI3aHHbIE C HUMU
MPaKTUYECKHE 3aJaud; COCTaBJISATh BEPOSITHOCTHYIO MOJI€Ab W HMHTEPIPETUPOBATH IMOJYYEHHBIN
pe3yibTaT; pelmaTrh NPUKIAAHBIE 3aJadd CPEICTBAMM MATEMaTHYECKOTO aHalin3a, B TOM 4YHCIIE
COLIMAJIbHO-PKOHOMUYECKOT0 U (PU3MUECKOro XapakTepa;

[1Py19. ymenue BbIOMpaTh NOAXOMAMIMNA METOA JUI pEIleHHs 3aJa4yd; MOHMMaHUE 3HAYUMOCTH
MaTeMaTHUKU B U3YYEHHM HPUPOAHBIX M OOIIECTBEHHBIX MPOILIECCOB U SABICHHUN; YMEHHE PAacIO3HAaBATh
IIPOSIBJIEHUE 3aKOHOB MATEMaTUKH B HCKYCCTBE, yYMEHHME MPUBOAMTH IPUMEPBl MATEMaTUYECKHX
OTKPBITUHA POCCUMCKON U MUPOBOM MaT€MaTUYECKOU HAYKH;

MP1. camocTosaTensHO HOPMYTUPOBATH M AKTyaAJIM3UPOBATh MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
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MP2. ycraHaBiMBaTh CYIIECTBEHHBIM TpPHU3HAK WM OCHOBAHHUS JJIA CpPaBHEHUs, Kiaccupukanuu u
00001IEeHHS;

MP3. onpenensars Lenu AesTeIbHOCTH, 3a/1aBaTh apaMeTpbl U KPUTEPUU UX JTOCTHXKEHUS;

MP4. BbIABIATH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B pACCMATPUBAEMBIX SIBJICHUSX;

MP7. Bmajgerb HaBBIKAMH Yy4eOHO-MCCIIEAOBATENLCKOM W TPOEKTHOM JESTEIbHOCTH, HaBBIKAMHU
paspenieHus npooiem;

MPS8. criocoOHOCTh U TOTOBHOCTb K CAMOCTOSITEJIbHOMY ITOMCKY METOJIOB PEIICHUs [IPAKTUYECKHX 3ajad,
IIPUMEHEHHIO Pa3JIMYHbIX METOIOB IIO3HAHMS,

MP9. oBnaneHne BUIaMHM JEATENBHOCTH II0 IIOJYYEHUIO HOBOIO 3HAHMs, €r0 HHTEPIPETAaLNH,
npeoOpa3oBaHUI0 U MPUMEHEHHIO B DPA3MUYHBIX y4YeOHBIX CHUTyallMsX, B TOM YHCJIE TPU CO3JaHUH
Y4eOHBIX U COIMATIBHBIX ITPOEKTOB;

MP10. ¢opmupoBaHuEe HAYYHOTO THIIA MBIIUICHHS, BJIAJCHUE HAYYHOW TEPMHUHOJIOTHEH, KIIIOUEBBIMHU
MOHATUSIMU U METOJIaMU;

MP11. craButb u (opMyIMpPOBAaTH COOCTBEHHBIE 3aJjaud B OOpa30BaTEIbHOM JEATEIBHOCTH U
KU3HEHHBIX CUTYyalUsX;

MP12. BBIABIATH NPUYUHHO-CIEACTBEHHBIE CBA3M U AKTYaJIM3UPOBATh 3a/ady, BBIABUIATH THUIIOTE3Y €€
pEllIeHNsl, HaXOIUTh apryMEHTHI Ul JOKa3aTeJIbCTBA CBOMX YTBEP)KICHMM, 3a7aBaTb IapaMeTpbl U
KpUTEPUHN PELIEHUS;

MP13. ananu3upoBaTh IOJIyY€HHBIE B XOJI€ PEIICHUS 33Jaud Pe3yJbTaTbl, KPUTUUECKU OLIEHUBATh MX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

MP14. naBath OLIEHKY HOBBIM CUTYAIIUsIM, OLICHUBATH IPUOOPETEHHBIH OIIBIT;

MP15. pa3pabarbiBaTh IUIaH pelIEHUS MPOOJIEMBbl C Y4E€TOM aHajlu3a MMEIOLIMXCS MaTepUabHBIX U
HEMaTepUaIbHBIX PECYPCOB;

MP16. ocyuiecTBiasATh IeJCHANpPABIECHHBI TOMCK MEepeHoca CPeACTB M CIOCO0OB JIeHCTBUA B
npodecCHOHANBHYIO Cpeay;

MP17. ymeTh IEpEeHOCUTH 3HAHUS B MIO3HABATEIBHYIO M MIPAKTHUYECKYIO 00JIaCTH KU3HEACITEIbHOCTH;
MP18. yMeTh UHTETpUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

MP20. craBuTh npoOieMsl U 33a4H, TOMYCKAIOIINE AIbTEPHATUBHBIC PELICHMUS;

MP21. Bnasery HaBbIKAMHU MOJIy4€HHUS MH(DOpPMALMM U3 MCTOYHHMKOB PA3HBIX THUIIOB, CAMOCTOSITEIBHO
OCYILIECTBIIATh MOUCK, aHAJIN3, CUCTEMATH3alUI0 U UHTEPIPEeTalni0 HH(OPMAlMU Pa3INYHbIX BUAOB U
¢bopM npencTaBieHMs;

MP22. co3gaBaTh TEKCTHl B PazIMuYHBIX (opMmarax ¢ y4yeToM Ha3HaueHUs HH(OpManuu M LEeNeBOM
ayJAMTOPUH, BEIOUpast ONTUMANIbHYIO (POpMY MpesICTaBlIeHUs U BU3yalIU3aliH;

MP23. oueHuBaTh JOCTOBEPHOCTb, JIETMTUMHOCTH HH(POpPMAIMM, €€ COOTBETCTBHE IIPAaBOBBIM H
MOpPaIbHO-ITHYECKUM HOPMaM;

MP26. ocymiecTBiIsTh KOMMYHUKALIUK BO BCeX cepax KU3HU;

MP27. pacno3HaBaTh HeBepOaJibHbIE CPEICTBAa OOIIEHUS, MOHMMATh 3HAUEHUE COLIMAJBHBIX 3HAKOB,
pacrno3HaBaTh NPEANOCHIIKA KOH(MIUKTHBIX CUTYallMi U cMATYaTh KOH(QIUKTHI;

MP28. BnasieTh pa3IMyHBIMHU CIIOCOOAMU OOILEHHS U B3aUMOJICHCTBUS;

MP29. apryMeHTHpOBaHHO BECTH JIUAJIOT, YMETh CMATYaTh KOH(IMKTHBIE CUTYAIHH;

MP30. pa3BepHYTO U JIOTUUHO HU3JIaraTh CBOIO TOUKY 3PEHMSI C UCIIOJIBb30BAHNEM SI3BIKOBBIX CPE/CTB;
MP31. moHMMaTh U UCTIONB30BATh MPEUMYILECTBA KOMAaHAHOW U MHIUBUAYaIbHONU pabOTHI;
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MP33. npuHMMAaTh €U COBMECTHOM IEATEIIBHOCTH, OPTaHU30BbIBATh U KOOPJAUHUPOBATH JECUCTBHS IO
€€ JIOCTMIKEHHUIO: COCTaBJIATH IUIAH JACUCTBUM, paCHpEeAciATb pPOJIM C y4€TOM MHEHUN Y4YaCTHHKOB
00CyXI1aTh pe3yabTaThl COBMECTHOW PabOTHI;

MP34. orneHMBaTh Ka4eCTBO CBOETO BKJIAJa M KaXKIOTO yYaCTHHKA KOMAaHIBI B OOLIUH pe3yibTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

MP38. caMOCTOSTENIbHO OCYIIECTBISATH MO3HABATENIbHYIO JAESTEIbHOCTD, BBISBISATH IPOOJIEMBI, CTABUTD U
dbopMynrpoBaTh cOOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON ACSITEIbHOCTU U )KU3HEHHBIX CUTYaIUSX;
MP39. caMOCTOSATENbHO COCTABJATH IUIAH PEHICHHUS MPOOJIEMbl C YUYETOM HMEIOIIMXCS PECypCcoB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOUTEHUII;

MP40. naBath OLIEHKY HOBBIM CUTYaIIHsIM;

MP41. pacumpsarh paMKu y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEAIOYTCHHIA,

MP42. nenaTh 0OCO3HaHHBIN BBIOOD, ApTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

MP43. onieHnBaTh MPHOOPETECHHBIH OTIBIT;

MP44. cnocobcTBoBaTh (HOPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOM JpyIUIIMU B pa3HBIX 00JacCTsIX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHB;

0) CAMOKOHTPOJIb:

MP45. naBaThb OLIEHKY HOBBIM CHUTyallMsIM, BHOCHUTb KOPPEKTHBBI B J€ATEIBHOCTb, OLICHHUBATH
COOTBETCTBHUE PE3YJITATOB LICIISIM;

MP46. BiageTh HaBBIKAMH IIO3HABATEIBHOH pEe(ICKCHHM Kak OCO3HAHMS COBEPIIAEMBIX ACUCTBUN U

MBICJIUTEIIbHBIX MPOIECCOB, X PE3YyIbTATOB M OCHOBAHUIA;
MP47. ucnonbs3oBaTh MpueMbl peQieKCUH ISl OLICHKU CUTYaI[H, BBIOOpa BEPHOTO PEIICHHUS,

B) SMOIIMOHAIILHBIN HHTEIICKT, IPEIIOIararomnii copMUPOBaHHOCTH:
MP49. camoco3HaHus, BKIIOYAIOIIETO0 CIIOCOOHOCTh NOHMMATh CBOE HMOIIMOHATIBHOE COCTOSIHUE, BHJIETh

HaIpaBJIEHUs] Pa3BUTHS COOCTBEHHON IMOLIMOHAIIbHOM cpephl, ObITh YBEPEHHBIM B ce0€;

MP50. camoperynupoBaHus, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a
CBO€ MOBEJIEHUE, CIOCOOHOCTh aAanTUPOBATHCS K SMOIIMOHATIBHBIM U3MEHEHHSIM U MIPOSBIISATH THOKOCTb,
OBITb OTKPBITHIM HOBOMY;;

MP51. chopMUpOBaHHOCTh BHYTPEHHEH MOTHBAIMH, BKJIIOYAIOLIEH CTpeMIIEHHE K JOCTHXKEHUIO LI U
ycIIexy, OITUMH3M, HHULIMATUBHOCTb, YMEHUE AEUCTBOBATh, HCXO/s U3 CBOMX BO3MOXKHOCTEMH;

MP52. sMnaTum, BKIIOYAIOLIEH CIOCOOHOCTh NOHUMATh 3MOIMOHAIBHOE COCTOSIHUE JIPYTHUX, YUYUTHIBATh
€ro MpH OCYIIECTBIEHUN KOMMYHHUKALIUU, CIOCOOHOCTh K COYYBCTBUIO U CONEPEKUBAHUIO;

MP54. npunumats ce0s, MOHUMAasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

MP5S5. npuHEUMAaTh MOTHBBI M aPTYMEHTBI IPYTUX JIFOACH NPU aHAJIU3€ PE3YIbTAaTOB IEATEIBHOCTH;
MP56. npu3HaBaTh cBOE IPaBO U MPaBO IPYrUX JIOAEH Ha OLIMOKY;

MP53. couManbHBIX HaBBIKOB, BKJIIOYAIOMIMX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS C JPYTUMHU
JIObMH, 3a00TUTHCS, IPOSBIIATh HHTEPEC U Pa3peliaTh KOH(IUKTHI;

JIP1. chopMHpPOBAHHOCTh TPAKIAHCKOM MO3UIUHM OOY4YaloOLIerocs Kak aKTHMBHOTO M OTBETCTBEHHOI'O
YJIeHa POCCHICKOTO OOIIECTRa;

JIP6. ymeHue B3aMMOJEMCTBOBATh C COIMAIIbHBIMH WHCTUTYTaMU B COOTBETCTBHM C MX (DYHKIUSMU U
Ha3HaYCHHEM;

MNaTpUOTUYCCKOI'O BOCIIUTAHUA:
JIPS. C(I)OpMPIpOBaHHOCTB pOCCHﬁCKOﬁ FpaH(HaHCKOﬁ HACHTUYHOCTH, MTaTPUOTU3MA, YBAXKCHUA K CBOCMY

HapOJy, YyBCTBA OTBETCTBEHHOCTHU nepea PoauHon, roproctu 3a CBOM Kpai, cBOor Poanny, CBOM A3bIK U
KYJbTYpPY, NPOILIJIOE U HACTOSAIIEe MHOTOHAIMOHAIbHOTO Hapoaa Poccuu;
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JIP9. 1EHHOCTHOE OTHOLIEHHE K TOCYIAapCTBEHHBIM CHMBOJIAM, HCTOPUYECKOMY M HIPUPOJHOMY
HACJIEUIO, MaMATHUKAM, TpaauuusM HaponoB Poccum, poctmxkeHusMm Poccun B Hayke, MCKYCCTBE,
CIIOpPTE, TEXHOJIOTUSIX U TPYJE;

JIP11. oco3HaHue TyXOBHBIX LICHHOCTEW POCCUICKOTO HAPO/Ia;

JIP12. chopMUpOBaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEACHHUS;

JIP14. oco3HaHue TUYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYIYINETO;

JIP16. »scrernyeckoe OTHOIIEHME K MHpPY, BKIIOYash ACTETHKY ObITa, HAYYHOIO U TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAa U OOIIECTBEHHBIX OTHOIICHHUIA;

JIP17. ciocoOHOCTh BOCHPUHUMAThH pa3IUYHbIE BUJBI MCKYCCTBA, TPAJUIMU U TBOPUYECTBO CBOETO U
JAPYTUX HapoJOB, OILIyIIAaTh 3MOLMOHAIBHOE BO3AECHCTBHE MCKYCCTBA; KYJIbTYPHBIX Tpaguluil u
HapOJHOI0 TBOPUYECTBA; TPYIOBOIO BOCIIUTAHUS:

JIP23. rOTOBHOCTB K TPYAY, OCO3HAHHE IEHHOCTH MacTepPCTBa, TPYA0TI00HE;

JIP25. wHTEepec K pasnu4HBIM cdepam TpoPecCHOHATBHON ESTeIbHOCTH, YMEHHE COBEpIIATh
OCO3HAaHHBIN BEIOOpP Oynyiel mpodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIC IIJIaHbL;

JIP26. TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U cCaMO0Opa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HH,
JIP27. chopMupOBaHHOCTH IKOIOTUYECKOM KYJIbTYphl, TOHUMAHUE BIUSHUS COLIMATbHO-3KOHOMHUYECKHUX
MPOLIECCOB HA COCTOSIHME MPUPOJHOM W COIUAIBHON Cpeibl, OCO3HaHHE TIJI00ATBFHOTO XapakTepa
9KOJIOTMUYECKUX MPOOIeM

JIP30. ymeHne mporHO3WpOBaTh HEOIATOMPHUSATHBIE IKOJIOTHYECKUE IMOCIECACTBUS MPEITPUHUMAEMBIX
JNENUCTBUN, IPEAOTBPAILATh UX;

JIP32. copMUpOBaHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHA
HayKH U OOILECTBEHHOM NMPAKTHKH, OCHOBAHHOTO HA JUAJIOTE KYJIbTYP, CIIOCOOCTBYIOILEIO OCO3HAHUIO
CBOET0 MECTa B MOJIMUKYJIbTYPHOM MUDE;

JIP33. coBepiIeHCTBOBAHME SI3bIKOBOM M UUTATENILCKON KYJIbTYPBI KaK CPEICTBA B3aUMOJICHCTBUS MEKIY
JIOJbMU U NTO3HAHUS MUPA;

JIP34. oco3HaHuME LEHHOCTM HAyYHOM JIE€ATENbHOCTH, TOTOBHOCTb OCYIIECTBIISTH IPOEKTHYIO H
HCCIIEI0BATEIbCKYIO JESTETbHOCTh HHUBHUIYaIbHO U B IPYIIIE;

CopepxaHue TMPaKTUYECKHMX W J1a0OpAaTOPHBIX 3aHATUH OPUEHTHPOBAHO HA TOJATOTOBKY
0o0yJaronmxcsi K OCBOCHHUIO MPOPECCHOHATBHOTO MOJYJs MPOTPaMMbl TOATOTOBKH CIEIHATUCTOB
CPEHETO 3BEHA MO CHEIUANTBHOCTH U OBJIAJIEHUIO TPO(HEeCCHOHATEHBIMU KOMITETEHITUSIMHU:

[IK 2.5. ITogroraBnuBaTth JaHHBIE I Oa3bl 3HAHUMA.

A Takxe pOpMUPOBAHUIO 0OU4UX KOMNEMEHUUIL:

OK 01 Bri6upath crocoObl pemieHus 3a1a4 npoeCCUOHATbHON AEATENbHOCTH IPUMEHHUTENBHO K
pa3IMYHbIM KOHTEKCTaM

OK 02 Hcnonb30BaTh COBpEMEHHbIE CPECTBA TOMCKA, aHAJIM3a U UHTEPNPETaluu UH(POPMAIMU U
MH(OPMAaLIMOHHBIE TEXHOJIOTUH JJIs BBITIOJHEHUS 3a/1a4 MPOPECCUOHANIBHOMN AeITeIbHOCTH

OK 03 IInanupoBath U peaqu30BbIBaTH COOCTBEHHOE MPO(PECCHOHATBHOE U JTMYHOCTHOE Pa3BUTHE,
MpeNNPUHUMATEILCKYIO JESTENIbHOCTh B MPOoQeccHOHANbHON cdepe, UCIOoIb30BaTh 3HaHUS 110 TPaBOBOM
1 (PMHAHCOBOM TPAMOTHOCTH B Pa3JIMYHBIX KU3HEHHBIX CUTYAIIHIX

OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMaH/Ie

OK 05 OcymecTBiasaTh YCTHYIO U NUCBMEHHYIO KOMMYHHKAIIMI0 HAa TOCYJAapCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEN COLIMAIBLHOTO U KYJIbTYPHOI'O KOHTEKCTA

OK 06 IIposBiasATh TIpakJaHCKO-NIATPUOTUYECKYIO IIO3ULHI0, JEMOHCTPUPOBATh OCO3HAHHOE
MOBE/ICHHE Ha OCHOBE TPAJULIMOHHBIX POCCHUICKUX yXOBHO-HPABCTBEHHBIX IEHHOCTEH, B TOM YHCIE C
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Y4E€TOM TapMOHH3ALMHM MEXHAIMOHAIBHBIX M MEXPEIUTHO3HBIX OTHOUIEHWM, NPUMEHSATh CTaHIAPTHI
AHTUKOPPYIIMOHHOTO OBEJCHHUS

OK 07 CopneiicTBOBaTh COXPAHEHUIO OKPYXKAIOMIEH Cpeabl, pecypcocOepereHHI0, MPUMEHSTH
3HaHUS 00 M3MEHEHUM KIMMAaTa, NPUHLUIBI OEpexXIMBOro MPOU3BOACTBA, 3()h(PEKTUBHO AEHCTBOBATH B
Ype3BbIYAHBIX CUTYaLUSIX

OK 08 HMcmonbs3oBath cpeactBa GU3NUECKONW KYJIbTYPHI 11 COXPAHEHUS M YKPETUICHUS 3/I0POBbsI B
nporecce MpohecCHOHATBHONW JEATETbHOCTH M TOJJAEPKaHUs HEOOXOJUMOTO YpPOBHS (U3UUECKOM
IIOJIrOTOBJICHHOCTH

OK 09 ITonp3oBarbest poheCCHOHATBFHON JOKYMEHTAIe Ha TOCYJapCTBEHHOM M MHOCTPaHHOM
A3BIKAX.

BrinonHenue npakTHYecKux padoT Mo y4eOHOU AucIuIuInHe «MaremMaTrukay HalpaBiIeHo Ha:

- 000011eHHE, CUCTEMAaTU3aLUIO, YIITyOJIeHue, 3aKpeIUIeHne, pa3BUTHE U JETAIN3AIMIO [TOJyYeHHbIX
TEOPETUYECKUX 3HAHUN 110 KOHKPETHBIM TEMaM Y4eOHOM IUCLUIUINHBI;

- (hopMUpPOBaHME YMEHHUH NPUMEHATH IMOJYyYCHHbIE 3HAHUS Ha MPAKTHKE, pealu3allio €AMHCTBA
MHTEJJIEKTYaJIbHOM U MIPaKTUYECKON AESITEIbHOCTH;

- (hopmHpOBaHHE U pa3BUTHE YMEHM: HaOIIOAaTh, CPAaBHMBATh, COIOCTAaBIATH, AHAIU3UPOBATH,
JenaTh BBIBOABI M OOOOIIEHMS, CaMOCTOSTEIbHO BECTH HCCIEIOBAaHMS, IOJIB30BATHCS PA3ITMYHBIMU
preMaMy U3MepeHuit, opopMIIATh pe3ynbTaThl B BUAE TalMll, CXeM, rpaduKoOB;

- pa3BUTUE MHTEUIEKTYaIbHbIX YMEHMH y OyaylMX CHEHUAINCTOB: AHATUTHYECKHX,
IIPOEKTUPOBOYHBIX, KOHCTPYKTHBHBIX U JIp.;

- BEIPAaOOTKY MPH PEIICHUH MMOCTABICHHBIX 33J1ad MPO(EeCCHOHATBHO 3HAUMMBIX KaueCTB, TAKUX KaK
CaMOCTOSITENIbHOCTh, OTBETCTBEHHOCTb, TOYHOCTb, TBOPUECKAsI MHULIUATHBA.

[IpakTyeckue 3aHSATUS TPOBOJITCS B paMKax COOTBETCTBYIOIIEH TEMbl, IOCIE OCBOECHHS
JMAAKTUYECKUX €AMHHUL, KOTOpbIe 00eCIIeYNBatOT HATMUKME 3HAHUH, HEOOXOAUMBIX JJIsl €€ BBIITOJTHEHUS.
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2METOINYECKHUE YKA3AHUA
Tema 1.1 PazBuTHe NOHATHSA 0 YHCJIE

IIpakTnyeckoe 3ansaTue Ne 1
«ApudmMernyeckue aeiicTBUS HAJ AeHCTBUTEIbHBIMHA U KOMILJIEKCHBIMU YHCJIAMU.
Ipu6auKeHHbIE BHIYNCIEHUD)

Heab: HayuuTbCcs BBINOJHATH JACHUCTBHS C JACHUCTBUTEIBHBIMA U KOMIUIEKCHBIMH YHUCJIAMU,
BBITIOJIHATH TPUOJINKECHHBIC BHIYUCIICHHUS.

BoinosineHne padoTsl cioco0CTBYET (POPMUPOBAHMIO:
OK 01 Beibuparh cmocoObl pemieHust 3aaad Npo(hecCHOHAIBHOW JAEATEIBHOCTH NPUMEHUTEIBHO K
pa3IUYHBIM KOHTEKCTaM;
OK 02 Hcnonp3oBaTh COBpPEMEHHBIE CpEeACTBa IIOHMCKA, aHAIW3a W HHTEpHpeTaluu HHPOpMalUU U
MH(pOPMAaLMOHHbIE TEXHOJIOTUH JUIs BBIMOJIHEHU 3a/1a4 IPOpECCHOHATIBLHOM 1eATeIbHOCTH,;
[IK 2.5. IloaroraBinuBarh JaHHBIE I 0a3bl 3HAHUIA.

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

3ananue
1. Pemure 3anaun:
a) bpurane TexHUKOB ObUIa yCTaHOBJIEHA HOpMa — MPOTATUBAHUE IIEKTPONPOBOJA 1O 2,5 KM B JieHb. B
MepBbI JeHh Opuraga MpoTsAHyJNa 2 KM MPOBOJAA, a BO BTOpoW JeHb — 3kM. Haiinure mnpoiueHT
BBITIOJTHEHUS] HOPMBI B TIEPBBIN U BTOPOU JCHb.
0) B nexe paborator 20 pabounx, U3 HMX 8 TEXHUKOB IO PEMOHTY KOMIIbIOTEpHBIX ceTeil. Kaxoii
MPOLIEHT OT BCETO YKcia pabodymXx I1eXa COCTABISIOT TEXHUKHU MO0 PEMOHTY KOMITBIOTEPHBIX CETEH?
B) Pabounii neHp nmporpaMMucTa yMEHBIIWICS ¢ 8§ yacoB 10 7 4yacoB. Ha CKOJIBKO MPOILIEHTOB HYXHO
MOBBICUTH MPOU3BOAUTEIHHOCTh TPYJa, YTOOBI MPHU TEX ke paclieHKax 3apaboTHas IuiaTta BO3pOCia Ha
5%?
2. Boraucnure:

S1.7). (222 _52). 12233 4242
2) (8 T 12) (3 s 2 58)’ 0) =475
11527
) 43 n 11_ 3_ 51; ) 12,8:0,6244;3,05:0,05;
3 3 6 85:1;-1
0 152-122-(01+); e (1,82 -23-13):2%;
7 7 15 5 7
) 250153, 3 (1307 -122):13.
3 ’ 5 2
—§+0,25
3. JlaHBI KOMIUTEKCHBIE YHCIIA:
7, = 3 + 21,
Zy) = 4 — i,
Z3 = 5+ 21,
Z4 = 6 _— 31.
Brinonnure nencTBUL:
Q) Zq ' Zy + 73" Zy; 0) 2124 + 2575
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B) Z1 " Z3 — Zp* Zy;

Z1. Z2.
r) —, ;
Z2 Z3
Z3, Zyg,
e) ] XK -
Zy Zq

3) |Z1|; |Zz|; |Zs|; |Z4|-

IHopsinok BbINOJIHEHHUS PA0OTHI:
— BHHMaTenbHO 03HAKOMBTECH C YCIIOBHEM 3aJaHUsI.

— Ilonp3ysicb CBOMMH LIKOJBHBIMU 3HAHUSAMH (B Clydae 3aTPyAHEHHUS BOCHOJIb3YHTECh CIPaBOYHBIMU
MaTepuagaMH), BBIIIOJIHUTE 33 JaHUE

3amanne Nel

2 1 241 3
i Ay

7 7 7 7

1 1 11 2 2.
3)3:+4:=C+)+(3+3)=7+2=75

2 1 2 1 1 1,
H3i-12=6-D+(-7)=2+3=23
5)1.521.3:12222

12°4 12 3 123 .33 9’
6)2l.32-1 3 _ma_1s_ 3,

g 3 15 11 511 52;1 15 . »
N3i+143=6+10)+(3+3) =17+ =172,
3amanue Ne2

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

Pemenne. [lepenumiem 3To oTHOLIEHUE B BUIE IpOOH: %

VMHOKUB, €€ YHCIIUTENh U 3HAMEHATeNb Ha 2 + 31 ¥ BIIIOJHKUB BCE MPEOOPA30BAHUS, TIOTYUUM:
8+i)(2+3i) _ 13+26i .

((2—33)((2+33) == Lt

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHNe

Kpurtepun onenku:
Onenka "oTau4HO'" cTaBUTCS, eciau paboTa BHINIOJHEHa B TOJHOM OO0BEME C COOIOJIEHUEM
He00X0IMMOM MOCIIeI0BATEIBHOCTH EUCTBUH.
Orenka "xopomo' CTaBUTCS, €CIM BBIIOJHEHbI TPEOOBaHMS K OLIEHKE "OTJIMYHO", HO JIOMYILEHbI 2-
3 HemouerTa.
Orenka "y10BJIeTBOPHUTEIBHO'" CTaBUTCS, €CIU padoTa BBHIMOJTHEHA HE TOJHOCTHIO, HO O00BEM
BBITIOJTHCHHOW YaCTH TaKOB, YTO MO3BOJISIET MOJYIUTh MPABHIIbHBIC PE3YJIbTATH U BHIBOJIBI.
OreHka ""Hey10BJIE€TBOPUTEIbHO' CTAaBUTCS, €ClI paboTa BHIMOJHEHA HE TOJHOCTHIO WK 00BEM
BBITIOJTHCHHOW YacTH paOOThI HE TTO3BOJISIECT CAEIATh MPABHIBHBIX BHIBOJIOB.

Tema 1.1 PazBuTHe NOHATHSA O YHCJIE

IIpakTuyeckoe 3ansiTue Ne 2
«PemieHne MpUKJIAAHBIX 32124 HA NPOUEHTHD)
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]_[e.m,: Hay‘-II/ITBCSI pemaTh TCKCTOBBIC 3aJa4YU Ha HAXOXKIACHUC ITPOUCHTOB OT YHCJIA.

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BrpiOuparp crmocoObl pemieHus 3amad npodecCHOHAIBLHON JESITEIIBHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;
OK 02 Hcnonb3oBaTh COBpPEMEHHBIC CPEICTBA IMOMCKA, aHAIM3a W HMHTEPIPETAIMd HHPOPMALUA H
nH(OPMAIIMOHHBIC TEXHOJIOTUH JJIsI BEITIOTHEHHMSI 32/1a4 MPOPECCHOHATBHOMN JIEITeIbHOCTH;
[IK 2.5. IToaroraBiuBarh JaHHBIE I 0a3bl 3HAHUIA.

MarepuajibHoe o0ecnieueHue:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPABOYHbBIC MaTCpUaJibl, KOHCIICKThBI JIGKI_[I/II\/JI.

3aganue

1. Hauor Ha noxossl coctaBisieT 13% ot 3apaboTHoii mnatel. [locie yaep:kanus Hajmora Ha JOXOJIbI
MPOrPaMMHUCT TOJYYMJI 3a BBHINOJHEHHYIO paboty 46530 pyOneit. Ckonbko pyoOsield cocTaBisieT
CTOMMOCTb BBITIOJTHEHHOW pabOThI?

2. B uHTepHeT-MarazuHe MOYKHO 3aKa3aTh JETalld Ui PEMOHTa IUIaThl C JOCTaBKOH, MpPU ITOM
CTOMMOCTh JOCTaBKH COCTaBIA€T 7% OT CTOMMOCTH 3akasza. [Ipeampusite nemaer 3aka3 AeTajlield Ha
cymmy 60000py0ieii, npu 3ToM monydaeT ckuaky 15% Ha onToBbli 3aka3. KakoBa Oyner cToMMOCTb
JIOCTAaBKH 3TOT0 3aKa3a?

3. Komuccus 3a Mmex6ankoBckuil mepeBoa coctaBisier 1,5% oT cyMMbl iepeBoza, Ho He menee 100
py6ueii. KakoBa OyneT komuccus 3a MeKOaHKOBCKUH niepeBo cymmbl 50 000 pyomneit?

4. 25% y4acTHUKOB KOHKypca mpodmacrepcTBa mpouut B nonydunan, u3z Hux 10% okaszamuce B
¢unane. CKoIbpKO OBLIO YIaCTHUKOB KOHKYpCa, €CH (DMHAIMCTAMU OKA3aJIUCh 8 YeIoBeK?

ITopsinok BbINOJHEHHS PadOTHI:
— BHuUMaTenpHO 03HaKOMBTECH C YCIIOBUEM 3aJaHMUSL.
— Ilonp3ysicb MOMYyYEHHBIMM 3HAaHUSAMH (B Cllydyae 3aTpyJHEHHs BOCIOJIb3YHTECh CIPaBOYHBIMU
MaTepuagaMH), BBIIOJIHUTE 3a/laHUE.

OnmuH M[poIEeHT — 93TO OAHA coTas Moyl dYucia. MaTeMaTHYeCKUMHM 3HAaKaMW OJIMH  TPOIEHT
3amuchIBacTcsa Tak: 1%.
OmnpeneneHne OJHOTO MPOIEHTAa MOXHO 3amucarh paBeHcTBoM: 1 % = 0,01 * a 5%=0,05, 23%=0,23,
130%=1,3 u T.1.
Kak naiiti 1% ot uncna? Pa3 1% 3to oxHa coTast 9acTh, Hajgo yucio pa3aenuts Ha 100. [Jenenne na 100
MOXHO 3aMeHuTh yMHOkeHueM Ha 0,01. ITosromy, utoObl HaiiTh 1% OT maHHOrO 4YHCNA, HYKHO
yMHOXHUTH ero Ha 0,01. A ecnu Hy>kHO HalTH 5% OT uKcia, TO yMHOXKaeM JanHoe uncio Ha 0,05 u T.1.
3adaua: Mara3uH 3akymnaer sHeprocOeperaromue Jamnsl 1Mo ontoBoil mene 110 pybneit 3a mTyky u
npoaaet ¢ HaneHkoi 30%. Kakoe HambombIee Yucio TaKWX JIaMIT MOXKHO KYIUTh B TOM Mara3uHe Ha
1200 py6neit?

Pewenue

1) OnpexaensieM HAIlCHKY MarasuHa:

30% =0,3;

110 - 0,3 =33 py0. HarleHKa

2) OmnpezensieM POSHUYHYIO IICHY JIAMIT:

110 + 33 = 143 py6. po3HUYHas LIeHa

3) OmnpezensieM KOJTHYECTBO JIaMIT
1200 : 143 =8 (ocT. 56)

17



Omeem: 8
dopma npeacTaBIeHUs pe3yJIbTaTa: BHIIIOJHCHHOE 33 JaHNe

Kpurtepun onenku:

Onenka "oTjM4HO'" CTaBHUTCs, €ClIM paboTa BBINIOJHEHA B IOJHOM 00BEME C COOMIOJEHUEM
HE00XO0IMMO MOCIIeIOBATEILHOCTH ACHCTBHA.

Orenka "'Xxopomio' CTaBUTCS, €CIIM BBIMOJIHEHBI TPEOOBaHUS K OIEHKE "OTJIIMYHO'", HO JOMYIICHBI
2-3 Heyouera.

Ornenka "'y10BJIeTBOPUTENbHO' CTaBUTCS, €ciii paboTa BHINIOJIHEHA HE IOJTHOCTBIO, HO OOBEM
BBITIOJIHCHHOW YaCTH TaKOB, YTO MO3BOJISET MOJYUYUTh MPABUIIbHBIC PE3YJIbTATHI U BHIBOBI.

OreHka ""Hey/10BJI€TBOPUTENbHO' CTaBUTCS, €CIIM paboTa BBIMOJIHEHA HE MOJTHOCTHIO I 00BEM
BBITIOJTHEHHON 9acTH PabOTHI HE MO3BOJISET CENATh MPABIIILHBIX BHIBOJIOB.

Tema 1.1 Pa3BurHe NOHATHSA 0 YHCJIE

IIpakTnueckoe 3ansaTne Ne 3
«Pemenne panMoHaIBLHBIX YPABHEHHIT M CHCTEM YPaBHEHHII»

Heab: dopmupoBaTh yMEHHUS pellaTh JHHEWHbIE, KBaJpaTHble, OWKBaJIpaTHbIE, APOOHO-
palMoHaIbHBIC YPABHEHUS.

Boinosinenue padorsl cnocodcTByeT opMUPOBAHUIO:
OK 01 BeibupaTth cmocoObl pelmieHds 3anad NpoecCHOHAIBHON NeATeNbHOCTH MPUMEHUTENIBHO K
Pa3JINUIHBIM KOHTCKCTAaM;
OK 02 Hcnonbp3oBaTh COBpEMEHHBIE CpEACTBa IOWUCKA, aHAIW3a W HHTEpHIpeTaluu HHPOpMAIUU U
WH(pOPMAIIMOHHBIE TEXHOJIOTHH JIJIS BHITIOJTHEHUS 3a71a4 MPOo(eCCUOHATBHOM IeITeTbHOCTH;

3ananue
1. PernTh ypaBHEHUS:
a) x—2)—-5=4—-(5x—-1);
0) 2x+7)Bx—1)—-Gx—D(x+3)=((x+1)?

x—1 _ 4+2x,
B) 2 3

) —zx?+12=0;
1) 10x2 + 5x = 0;
e) 2x2+3x—5=0;
x) 3x2+7x—6=0;
3) x2+4+8x+15=0;
n) x*—2x2-8=0;

K) a 0;
x .
H) 2925—3 a ;’
M) X“—2x _ 2x—-1 — 3;
x—1 1-x
2. Pemmre cuctemMbl ypaBHEHUH:
{ 3x—y =3,
) 3x — 2y = 0;
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2x +3y =3,
0) | 5x + 6y =09;
5) ‘xz —y=-2,
2x +y =2;
xy—x+y=7,
n ‘xy+x—y= 13;
Ilopsinok BbINOJIHEHHS padOThI:
[Tpu pemieHNM ypaBHEHHI HCIIOIB3YIOTCS CIEIYIOIIME MpaBuiia Mpeodpa3zoBaHUs YpaBHEHUH B
PaBHOCUJIBHBIE:

a) Kakoii- 6o 4ieH ypaBHEHUS MOKHO NIEPEHECTH U3 OJHON €ro YacTH B JPYTYIO C MPOTUBOIIOJIOKHBIM
3HAKOM;
0) 00e yacTu ypaBHEHUSI MOKHO YMHOKUTh WM Pa3AeIUTh Ha OJHO TO ke Yhclio, oTauyHoe oT 0.

KpaTkue TeopeTrueckne CBEICHHS
Pemenue ypaBuenuii |-1l crenenu ¢ ogHol nepeMeHHOM

-b . . .
ax+b=0,(x= —,a# 0) — muneitHOE ypaBHEeHUE | cTeneHN ¢ OTHOM TIepeMeHHOU

ax? + bx + ¢ = 0 (a # 0) — ypaBHenue || crenenu ¢ ofHOl MEpeMEHHOIA.
1. OnpenenuTh BUJ ypaBHEHUS U CIIOCOO €ro perieHusl.
2. Ecim ypaBHeHHME ApOOHO-pallMOHAIBLHOE, TO HAWTH OOIIMK 3HAMEHATeNnb BCEX JAPOOCH, KOTOpbIE
BXOJIAT B YpaBHCHHUE.
3. YMHOXUTB 00€ YacTH ypaBHEHUS HA OOIIMI 3HAMCHATEIb.
4. Pemuthb Moxy4eHHOE 1I€JI0€ YPABHEHHE.
5. TlpousBecTd TPOBEPKY KOPHEW, W HCKIIOYHUTh T€ M3 HHUX, KOTOpbIC OOpAaIIal0T B HYJIb OOIIMI
3HAMEHATEb.
Perim ypaBHEHusI:
a) (Bx + 1) + (4x — 1)? = (5x — 2)?
PackpoeM ckoOKH, TIpuMeHsis GOpMyYIIbI COKpalleHHoro yMHoxenus (a + b)?u  (a — b)?
9x% + 6x + 14 16x% —8x + 1 = 25x% — 20x + 4

9x%+6x+1+4+16x*> —8x+1—25x2+20x —4 =0

[TpuBenem Mo g00HbIE YICHBI, TTOIYYHM

18x—-2=0
2 1
*T187 9
OTBeT: X = — KOpPEHb YPaBHEHHS.

x 7 8
x—2  x+2 x2—-4
PasnosxkuM x2 — 4 Ha MHOXMTEIM U TIEPEHECEM BCE YlIeHbl YPaBHEHHs B JIEBYIO 4acThb. IIpuBeem

IpoOu K 0011IeMy 3HaMEHATEIIO:

X 7 8 —0
x—2 x+2 (x-2)(x+2)
x(x—2)—7(x—2)—8_0
(x —2)(x +2) -
x*+2x—7x+14-8
(x+2)(x—-2) B
x> —5x+6
(x+2)(x—2)
JIpoOb paBHA HYJIIO, KOT/Ia €€ YUCIUTEIL PaBEH HYIIO, a 3HAMEHATEb HE PABEH HYJIIO, T.€.
x+2))(x—2)#0=>x#2,x # -2

19



x> —-5x+6=0
D=25-24=1

5+1
X1 =—/——=
5-1 )
x —_— —
272
Ho Tak kak x # 2, TO X, = 2 — IOCTOPOHHUI KOPEHB, CIIEIOBATEIBHO PELICHUEM YPAaBHEHUS

Ooynerx; = 3
OtBet: x = 3

(I)opMa NMpeacCTaBJdCHUA pe3yjabTaTa: BbIIIOJITHEHHOC 3a1aHUC

Kpurepun oneHku:

Onenka "oTau4HO'" cTaBUTCS, ecinu padoTa BBHIMOJHEHA B TMOJTHOM O0BEME C COOIIOIECHUEM
HE00XO0TMMOM MOCIIeI0BATEIHHOCTH JICHCTBUM.

Onenka "'xopomo' CTaBUTCS, €CJIM BBIIOJHEHBI TPEOOBaHUS K OLIEHKE "OTIMYHO", HO JOMYIIEHbI
2-3 Henmoyera.

Onenka "ya0BJ1eTBOPUTENBbHO' CTaBUTCS, €ciid padOTa BHIMIOJIHEHA HE TMOJIHOCTHIO, HO O0BEM
BBITIOJTHEHHON YaCTH TaKOB, YTO MO3BOJISIET MOJIYUYUTh IPABUIIbHBIE PE3YIbTAThI U BHIBOIBL.

OreHka ""Hey/10BJI€TBOPUTENBbHO' CTABUTCS, €CIM padoTa BBHINOJIHEHA HE MOTHOCTBIO I 00BEM
BBITIOJTHEHHON YacTH pabOThI HE MO3BOJISIET CAENaTh MPABUIIbHBIX BBHIBOJIOB.

Tema 1.1 PazBurHe NOHATHSA 0 YHCJIE

IIpakTuyeckoe 3ansiTue Ne 4
«Pemenue 3a1a4 Ha coCTaABJIeHHE YPABHEHHIH ¢ MPO(eCcCHOHATBHBIM COIEPKAHUEM))

Henp: ®@opMuUpOBATH yMEHHs pEIIATh TEKCTOBBIE 3a7a4d, COCTAaBIsAs YPABHCHHS M CUCTEMBI
YPaBHEHHUH.

BeinosiHenue padoTsl cnoco0cTByeT (POPMUPOBAHUIO:
OK 01 BeiObupaTth crnocoObl pemieHus 3aaad NpoPecCUOHAIBbHON JeATEIbHOCTH MNPUMEHUTENIBHO K
Pa3IMYHBIM KOHTEKCTAM;
OK 02 Hcnonbp3oBaTh COBpPEMEHHBIE CpEJCTBA IMOMCKA, aHAlW3a M HMHTEpHpeTauud UHGOpMaluu u
MH(pOPMAaIMOHHbIE TEXHOJIOTHH JUIs BBIMOJIHEHU 3a/1a4 PO EeCCHOHATBLHOM 1eATeIbHOCTH,
[IK 2.5. I[ToaroraBiauBarh JaHHBIE I 0a3bl 3HAHUIA.

3amanne

1. Jlnst HamucaHUs aNropuTMa MPOTrpaMMBbl COCTaBhTE TEKCTOBBIN (Dailyl pemieHus 3a1adu: MpoBOJI
uHOM 135 MeTpoB pa3pe3anu Ha JIBe 4acTH Tak, YTO OJHA U3 HUX KOpoue Apyroi B aBa pasza. Haiinure
JUTUHY Ka)KJI0M YacCTH.

2. Jlig HamucaHUs alrOpUTMa MPOTPaMMBI COCTaBbTE TEKCTOBBIN (haill pelieHus 3a1a4il UMeeTcs
nBa kabens pa3HbIX COpTOB. Macca mepBoro kabens paBHa 65kr. [[pyroii, mimHa KoToporo Ha 3M OoJibIie
JUIMHBI TIEPBOTO M Macca KaXKJIOTO MeTpa KOTOPOTro Ha 2Kr OOJbIIEe MacChl KaXJIOro MeTpa IMEpBOTO
kabest, umeeT Maccy 120kr. Beraucnaure qnHy Kaxaoro Kadens.

3. Ha ckmane umerores nammouxkua 60V u 100V. Korma ucnons3osanu 50% mpammouex 60V u 20%
nmammouek 100V, gro cocraBmio B obmei cioxkHocTH 390 mammodek, To ammodek 60V ocramocek B 3
pasa Gombie, yem 100V. CkoabKo H3Ha4YaIbHO ObLTO Ha ckiaze Jammouek 60V u 100v?
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4. JIByM mporpaMMucTaM Oblia mopydeHa padoTa. Bropoii mpucTynmmi k paboTe Ha 4ac MO3Ke
o 9 o
nepsoro. Yepes 3 gaca mocie TOro, Kak MepBblil IPUCTYIIWII K pabOTe, UM OCTAJIOCH BBITIOJIHUTD 7 Beeit

pabotbl. [To okOHYaHUM pabOTHI OKA3AJIOCh, YTO KaXK/IbIi BBITIOJIHMII TIOJIOBUHY BCeil paOOThI. 3a CKOJIBKO
9acoB KaXbli, padoTast OTIeIHHO, MOYKET BBIIIOJIHUTE BCIO paboTy?

ITopsinok BbINOJIHEHHS PadOTHI:
— BHuMaTenbHO 03HAKOMBTECH C YCIIOBHEM 3aJJaHHUS.
— Ilonp3ysich IOMYyYEHHBIMM 3HAaHUAMH (B cCllydyae 3aTpyJHEHHsS BOCIOJIB3YHTECh CIPAaBOYHBIMU
MaTepuagamMH), BBIIOJIHUTE 3a/laHUE.

[Toxg anreOpamyeckM METOJOM pEIICHUS 3a/Jad TMOHMMAETCS TAaKOW METOJ| pelIeHus, KOorna
HEU3BECTHBIE BEJIIMYMHBI HAXOMSTCA B PE3YJIbTAaTe€ PEIICHUS YPaBHEHUS WJIM CUCTEMbl YpaBHEHU,
COCTABJICHHBIX TI0 YCJIIOBHIO 3a/1a4H.

[Ipu pemennn 3amad  anreOpaMvdecKUM METOJIOM OCHOBHAs MBICITUTENbHAS JEATEIBbHOCTD
COCpEIOTauMBACTCs Ha IMEPBOM 3Talle PEIICHUs 3aJadd: Ha pa30ope yCIOBHS 33aJa4d W COCTABJICHHUU
YpaBHEHUH WM HEPABEHCTB 10 YCIOBHIO 33]1a4H.

BTopeiM sTamom SBISETCS peUIeHHWE COCTABICHHOTO YpPAaBHEHHUS WM CHUCTEMBbI YpaBHEHUH,
HEpPaBEHCTBA WJIM CUCTEMbl HEPABEHCTB.

TpeTbuM Ba)KHBIM ITANlOM PEUICHUS 3aa4 SBJSICTCS] IPOBEPKA PEIICHUs 3a]]a4H, KOTOpasi IPOBOJAUTCS 110
YCIIOBHIO 33J1a4H.

3adaua:

[TepBbIii paGoumii 3a vac nenaer Ha 10 meranedt OoJbllie, YeM BTOPOM, M BBIMIOJIHICT 3aKas,
cocrosimmii u3 60 meranelt, Ha 3 4yaca ObIcTpee, YeM BTOPOW pabOUMid, BHITIOIHSIOIINI TaKOH ke 3aKas3.
CKOJIBKO JieTajieit B yac JiesaeT BTOpoi pabouuii?

Pewienue:
ITycTh X meraneit B yac JesaeT BTOpoil pabounii, Toraa nepselii (x+10) netaneii.
IIpon3BoaAUTEIBHOCTD Bpems Pabora
. . 60 -
1 paboumii (x+10) neraneii B yac T 60 neraneit
. . 60 -
2 paboumii X JleTayeit B yac —~4 60 neraneit

Tak kak HepBLIﬁ HM3rOTaBIMBACT Ha 3 yaca MCHBIIC, YCEM BTOpOfI, TO COCTABUM YPAaBHCHHUC!
60 60

x x+10
[Monyunm x=-20 u x=10 (-20 — HEe MOAXOTUT MO CMBICITY 3a/1a4H)
10 neraneil B yac genaet BTOpoil paboOUmii.
Otser: 10 neranen.

(I)opma NMpeaAcTaBJdCHUSA PE3yjabTaTa: BEIIIOJTHCHHOC 3a1aHNC

Kpurepun ouenku:

Ornenka "OTJMYHO" CTaBUTCS, €clIM padoTa BBHIMOJIHEHA B IMOJHOM O00BEME C COONIOJACHHUEM
He00XO0INMOM IMOCIIEN0BATENLHOCTHA JENCTBUN.

Orenka "'xopouio' cTaBUTCS, €CIH BBIOJTHEHBI TPEOOBAHUS K OIICHKE "OTIHYHO", HO TOMYIIEHBI
2-3 Hemouera.

Orenka "y10B/1€TBOPUTENbHO' CTaBUTCA, ecu paboTa BHITIOJHEHA HE MOJHOCTHIO, HO 00BEM
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BBIIIOJIHEHHOH YacTH TAKOB, YTO IMO3BOJIACT IMMOJYYHUTD IPABUJIBHBIC PE3YJIbTAThHI U BHIBO/IBI.
OreHKa ""Hey10BJIETBOPUTEIBLHO' CTaBUTCS, €CIM pab0Ta BHIMOJHEHA HE MTOJTHOCTHIO I 00BhEM
BBITIOJTHEHHOM YacTH paGOTBI HC MMO3BOJIACT CACIATh MIPABUJIbHBIX BBIBOOOB.

Tema 1.1 Pa3BuTHe NOHATHSA 0 YHCJIE

IIpakTnueckoe 3ansaTHe Ne 5
«PelieHue paliiOHAJIbLHBIX HEPABEHCTBY

Hean: IloBTOpUTh M 3aKpeNuTh 3HAHWS W YMEHHUS YYAIIUXCSl NPU PEUICHUH PalOHAIBHBIX
HEPaBEHCTB.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 Beibupath crnocoObl pemieHds 3aaad NpoPecCUOHANBHON eATEeIbHOCTH MPUMEHUTENIBHO K
Pa3IMYHBIM KOHTEKCTaM;
OK 02 Hcnonbp3oBaTh COBpEMEHHBIE CpEACTBAa IOWUCKA, aHAIW3a W HHTEpHIpeTanuu HHPOpMAIUU U
MH()OPMAIMOHHBIC TEXHOJIOTUH JJIs BBITIOTHEHHS 33124 TPOPECCHOHATBHON ACSITELHOCTH;

3aganue
1) 3x—(2x—7) <3(1+x); 2) x+xT_3>3;
x+4 x—1 . x;l x_+1 .
3) T—TZL 4) > + 3 >7;
5) x2+x—-6<0; 6) x2+3x+2>0;
7) x%<0,25; 8) 4—x?%<0;
9) x%2—8x>0; 10) x2 + 24x < 0;
11) x> —6x +9 < 0; 12) 25x% —10x + 1 = 0;
13) x(x —1D(x —4) > 0; 14) (x+2)(x—=5)(x+9) <0;
15) x(x — 2)(x = 5)2 > 0; 16) x2(x + 1)(x — 6)? > 0;
17) (x+6)(x —2)3(x + 3)* = 0; 18) x2(x + 7)(x — 5)%(x + 8)3 < 0;
x+3 . (x+4)(x+7) .
19) 22 <o 20) izo,
(x—2)(x+4)? ) x2+x)(x-3) )
21) E2EHE 22) EHED < g

IHopsaok BbINOJIHEHUS PA0OTHI:
Pemmre HepaBeHCTBA.
[Ipu pemieHnr HEPaBEHCTB HMCIOJIB3YIOTCS CIEAYIOIIME IMpaBuiia MpeoOpa3oBaHMsl HEPABEHCTBB

PaBHOCHUJIBHBIC!

a) Kakoi- 1100 YIIeH HCPAaBCHCTBA MOXHO TIICPpCHCCTH U3 OJHOM eroyactu B APYT'YyIO C
MMPOTUBOIIOJIOKHBIM 3HAKOM, OCTABHB IIPU 5TOM 0e3 M3MEHEHHUS 3HAK HCPAaBCHCTBA,

6) 00e yactu HCpPAaBCHCTBA MOXKHO YMHOXHWUTBb WJIH PA3ACIUTh HAa OAHO TO KC IMOJIOKUTCIIBHOC
YHrCJ10, OCTaBUB IIPpHU 5TOM 0e3 U3MEHEHHNS 3HaK HCpaBCHCTBA,

B) 00e Jactu HEPABCHCTBA MOXKHO YMHOXKHUTH WKW PA3ACINTh HA OTHO U TO KE€ OTpHULIATCIIBHOC YUCIIO,
HU3MCHHB IIpU 5TOM 3HAK HEPABCHCTBA Ha HpOTHBOHOHO)KHBIfI

HpI/I PCHICHUHN CUCTEM HCPABCHCTB HYKHO PCIIUTh KAXKAO0C U3 HUX U BBIGpaTB 06].].[66 PCUICHUC.
1 5X _ 7x—-1 2x—-5 7

+ > —
5 10
[lepeneceM Bce 4JIEHBI B JIEBYIO YacTh M MPHUBEAEM K OOIIEeMY 3HAMEHATEeNI0. 00NN 3HaMeHaTeNb
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10; Tak KaKk 3HAMCHATE]Ib HE COJCPXKHUT MMEPEMEHHOW, TO B JaJIbHEHIIEM €ro MOXXHO HE MHCaTh
(orycTHUTB).
50x —5(7x — 1)+ 2(2x—=5)—-7>0
50x —35x+54+4x—-10—-7>0

19%x —12 >0
12
X~ 79

12

19

12
OTBeT: X € (—; oo)
19

2.5x — 2 — 3x% > 0 - kBazipaTHOE HEPABEHCTBO YMHOXKMM Ha (—1)
3x2-5x+2<0
Haiinem xopHu ypaBHEHUSA:
3x2—5x+2=0
D=25-24=1
5+1
Xy =——=

5-1
Xy =——=

6
I'papuxom pynxuun 3x% — 5x + 2 = 0 sBagercsa napabona (puc.2), BETBU KOTOPOM HaIpaBJICHbI

2
BBEpX, a TOUKHU NepecedeHus mapadbossl u ocu OXostox; = 1ux, = 3

WIN =

N306pa3um reoMeTpuiecKu:

Tak kak Mbl peliaeM HEpPaBEHCTBO 3x?-5x+2<0, TO PEIICHHMEM HEpPAaBEHCTBA OyJIeT MPOMEKYTOK
2
(uHTEpBaAN)X € (5; 1)

2
OTBeT: x € (5; 1)
dopma npeacTaBJeHNs Pe3yJbTaTa: BHITOJIHCHHOE 3a/IaHHUC.

Kputepuu onenkmn:

Onenka "OTJMYHO" CTaBUTCA, €Cid PabOTa BBIMONHEHA B TMOJHOM O00BEME C COOMIOIEHUEM
He00OXO0INMOM IMOCIIEN0BATENLHOCTHA JENCTBUN.

OreHka "Xxopouio" cTaBUTCS, €CITH BBITOIHEHBI TPEOOBAaHUS K OlleHKE "OTIMYHO", HO JOMYIIEHBI 2-
3 HemouerTa.

OreHka "yn0BJIETBOPUTEJIbHO" CTAaBHUTCS, €ClM paboTa BBIMOJIHEHA HE IMOJHOCTHIO, HO OO0BEM
BBITTOJIHEHHOW YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MPABUIIbHBIEC PE3YJILTATHI U BHIBOJBI.
OreHka "Hey10BJIETBOPUTEIBHO" CTaBUTCS, €CJIM pad0Ta BBHIMIOJHEHA HE MOJHOCTHIO WU 00BEM

BBINOJIHEHHON YacTH pabOThl HE MO3BOJISIET ClIENaTh MPAaBUIIbHBIX BHIBOJIOB.
Tema 1.2 ®yuxkuum u rpapuku

IIpakTHyeckoe 3ansaTHE N6
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«Hccaenopanne pynkuuii. CBoiicTBa JMHEHHOM, KBaAPATUYHOM, KyCOYHO-IMHEHHON 1
APOOHO-TUHEeHOoI GyHKIMIN»

Heanb: HayuuTbcs omnpenensiTb 4E€THOCTh HEYETHOCTh (YHKLMHU, IMPOBOJIUTH MCCIEIOBAHUE
(GyHKIMN HA MOHOTOHHOCTbB, SKCTPEMYMBI, HYIH (DYHKIIMH U TIPOMEXYTKH 3HAKOTIOCTOSHCTBA.

Boinosinenue padorsl cnocodcTByeT opMUPOBAHUIO:
OK 01 BreiOuparh crmocoObl pemeHust 3aga4 NpodecCHOHATBLHON JCSITEIIBHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;
OK 02 Hcnonbp3oBaTh COBpEMEHHBIE CpEACTBa IOWCKA, aHAIW3a W HHTEpIpeTanuu HHPOpMAUU U
nH(OPMAIMOHHBIC TEXHOJIIOTUH JJIs1 BEITIOTHEHHSI 32/1a4 MPOPECCHOHATBHOMN JIEITeIbHOCTH;
OK 03 IlmanupoBaTh M peaIU30BbIBaTh COOCTBEHHOE MPOGECCHOHAIBHOE U JIMYHOCTHOE Pa3BHUTHE,
MPEIPUHIMATEIBCKYIO JEATEIILHOCTh B MPOJeCcCHOHATBHON chepe, HCIOIb30BaTh 3HAHUS 110 TPABOBOM
1 (PMHAHCOBOM I'PAMOTHOCTH B Pa3JIMYHbIX KU3HEHHBIX CUTYalHsIX;
OK 04 DddexTnBHO B3aUMOICHCTBOBATh B pabOTaTh B KOJIJICKTUBE M KOMAH/IE.

3aganue
1) Haiimute 3naueHus GyHKIHIA B TOUKAX
a)  f(x) =2x%—-3x+1, x; =0,
xz = 2,
x3 = —1;
_ x+1 x, = —1,
0 fo=22 s
Xy = 0,
X3 = 6
234
2) s dyukimu f(x) = % HanuTe:
a) f(x—2);
6) f(=x*);
1
D f(3)
3) Haiinute obnacts onpenenenus GpyHKINN:
6 _ 7 .
a) y = 210’ 0) y= 25—x2'

D y=V-3xTZ D y=Vtax-1z
1

= — 3
N Y E e o y= |

4) Uccnenyiite pyHKIMM Ha YETHOCTB:

a) y =x? +2x* + 1; 0) y = 2x7 —4x3 + x;
B) y =5 —3x53; r) y =2%+27%,
=2X _ )X —3x2%+1
) y=2 277 e) y = :7;
x) Y= 2x+1; 3) y =3x° — 2x3 + 4x + 3.
X
5) Uccnedyiime pyHKyuU, 3a0aHHbIEe 2paghudecKu, Ha YemHoOCms:
a) 6)
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A)

e)

———t—

ITopsinok BbINOJIHEHHS PadOTHI:

1)

Haiinure obnacte onpeneneHus GyHKIIUH.

JUis HaxXOXIEeHHsS NPOMEXKYTKOB 3HAKOMOCTOSHCTBA HaWIMTE TOYKH IE€PECEYEeHUsi C OChIO
abcmucc, pemuB ypaBHenune y=0. Haiinennsle kopHu pacctaBbTe Ha ocu OX B MOPSAKE BO3pAaCTaHUS U
HaiiiuTe 3HaK QyHKIMM HA Ka)KJJOM U3 TOJIY4YE€HHBIX MHTEPBAIOB. 3alUILIUTE PE3YyIbTaT.

2) Haiinure obGnacts onpenenenus GyHKIuU. Y 0eAUTECh, YTO OHA CUMMETpPUYHA.

BBIpaXEHHE.

HXH u "'X".

1.3amenuTte aprymMeHT QyHKIuH X Ha "-x". [ToncTaBbTe 3TOT apryMeHT B (yHKLIMOHAIBHOE

2.Y1upocTute BeIpakeHHUE.
3.Takum 00Opa3oMm, BbI MOJYYWIN OJHY U Ty k€ (QYHKIHIO, 3alIUCAHHYIO JIJIsl apTyMEHTOB
ITocMoTpuTE Ha 1BE OTU 3alKCH.

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

Ecimn y(-X) =- y(X), TO 3T0 HeueTHasi PyHKIIHS.

Ecmu ke mpo QyHKIMIO HENb3s CKa3zaTh, uTo Y(-X)=y(X) win y(-X)=-y(X), TO MO CBOWCTBY
YEeTHOCTH 3T0 (pyHKIMs oOuiero Buaa. To ecTh, OHA HE ABISAETCA HU YETHOM, HU HEYETHOM.

4 3anmummTe caejladHble BAMU BEIBOEL.

3) Haiinure oGnacte ompeneneHuss GYHKIMA W HYIH (YHKIHW, €CJIM OHU ecTh. Mcchemyiite
(GYHKIHIO HAa MOHOTOHHOCTB Ha MOJYYCHHBIX HHTEPBaJIax.
Oynkius F(X) Ha3piBaeTcs Bo3pacTaromeit Ha oTpeske [a,b] , ecnu i mo0bIX IBYX TOYEK X1 U
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X2 u3 [a,b] copaBenmuBo HepaBencTBO F(X1)<F(X2) , KOTHA X1< X2 .

Oynkuus F(X) Ha3piBaeTcs yObiBatomiel Ha oTpeske [8,0] , ecinu aist MOOBIX IBYX TOUEK X1 M X2
u3 [a,b] cmopaBemmBo HepaBeHcTBO F(X1)>F(X2), KOrma x1< X» .

x%-1

Uccnenosars Gpyakuuio f(x) = .

Pemenue
O6unacts onpenenenust pyuxuuu D (f) = (—o0;0) U (0; +00).

—)2 2 _ 2 _
f(—x)=(x) 1=x 1= x4 —1

-
f(=x) = —f(x) =>dyuxuus f (x) sABIACTCA HEYETHOM.

—X —X X

dopma npeacTaBieHUs pe3yJbTaTa: BHIIOJTHEHHOE 33/1aHHE.

Kpurepum ouenku:

Ouenka "oTjau4yHO'" cTaBUTCS, €cilu padOTa BBINOJIHEHA B IMOJHOM 00BEME ¢ COOJIO/IEHUEM
HE00XO0TMMOM MMOCIIeI0BATEIHHOCTHU JACHCTBUM.

Onenka "xopomo' cTaBUTCS, €CIU BBIIIOJIHEHbI TPEOOBAaHUS K OLIEHKE "OTJIMYHO", HO 1OIYILIEHBI
2-3 Henmoyera.

Ounenka "y10BJIeTBOPUTENBHO' CTaBUTCS, €CITU pabOTa BBIOJIHEHA HE TMOJIHOCTHIO, HO 00BEM
BBITIOJTHEHHON YaCTH TaKOB, YTO MO3BOJISIET MOJIYUYUTh IPABUIIbHBIE PE3YIbTAThI U BHIBOIBL.

OuneHka '""HeyJI0BJEeTBOPUTEIBHO'" CTAaBUTCS, €CIM padoTa BBINOJHEHA HE IOJTHOCTHIO WA
00BEM BBITIOJIHEHHOM YyacTH paboThl HE TIO3BOJIAET ClIeaTh MPaBUIbHBIX BHIBO/IOB.

Tema 1.2 ®ynkuuu u rpadpukn

IIpakTnuyeckoe 3ansiTue Ne/
«IlocTpoenne u urenne rpapukoB GyHKIHI)

Heanb: CucrtemaTu3upoBaTh 3HaHUS ydalmuxcs, GOpMUpPOBaTh HABBIKU MCCIIEOBaHUs QYHKIUN U
MOCTPOEHUS IpauKOB, UCCIIEAOBAHUS IPa(UKOB MPOU3BOICTBEHHBIX IPOLIECCOB. .

BeinosiHenue padéoTsl cnocodcTBYeT (POPMUPOBAHUIO:
OK 01 BeiObupaTth crnocoObl pemieHus 3ajaad NpopecCUOHAIBbHON JeATEIbHOCTH MNPUMEHUTENIBHO K
Pa3IMYHBIM KOHTEKCTAM;
OK 02 Hcnonbp3oBaTh COBpEMEHHBIE CpEACTBa IOWCKA, aHAIW3a M HMHTEpHpeTaluud HHGOpMaluu U
MH(OPMAaIMOHHbIE TEXHOJIOTHH JUIs BBIMOIHEHU 3a/1a4 PO EeCCHOHATBLHOM 1eATeIbHOCTH,
OK 03 IlmaHupoBaTh M peaIn30BbIBaTb COOCTBEHHOE MPO(PECCHOHANIBHOE W JIMYHOCTHOE pa3BUTHE,
IPEINPUHIMATENbCKYIO JeSITEIbHOCTh B IPOPECCHOHATIBHOM cdepe, NCIOoIb30BaTh 3HAHUS 10 MPAaBOBOM
1 (MHAHCOBOM T'PAMOTHOCTH B Pa3JIMYHbIX KU3HEHHBIX CUTYalHsIX;
OK 04 DddexTrBHO B3aUMOICHCTBOBATh U pab0OTaTh B KOJUIEKTHBE U KOMaH/IE.
[IK 2.5. I[ToaroraBiauBarh JaHHBIE I 0a3bl 3HAHUIA.

3ananue
1. Cuina Toka B IMPOBOAHUKE B 3aBUCHUMOCTU OT BPEMCHH MCHSACTCS 110 3aKOHY:
I(t) = t?> -8t +17.
[ToctpoiiTe rpaduk U3MEHEHUs CHIIbI TOKa. B Kakoili MOMEHT BpeMeHH cuiia TOKa Obllla MUHUMAaJIbHOU?
B kakoii mpoMexyTOK BpEMEHH Cujia TOKa Bo3pacTayia?
2. IlpumeHsist reoMeTpHUUECKUE MPeoOpazoBaHmsl, HOCTPOTe TpapuKy PyHKIIHIA:
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a) y=((x—-5)?2+1;

6) y=Il(x+1)°+1];
1

B) y=E+3;

N Y=im

IMopsiiok BbINOJHEHUSI PA0OTHI

Jis  moctpoeHuss  rpaduKOB  BOCIONB3YWTECh  T'€OMETPUYECKUMHU  MPEOOpPa3OBAHUSIMU:
CUMMETPUYHOE OTOOpakeHHe TIpaUKOB OTHOCHUTEIBHO OCEH KOOpAMHAT, MapauIeNbHBIA IEepPeHoC
rpauKoOB, C)KATHE U PACTSKCHHE.

[octpouts rpaduk pynxmuu y = (x + 3)2 + 4.
3a ocHOBY Bo3bMéEM rpaduk y = x?2 (puc. 1).
3arem crpoum rpaduk y = (x + 3)? myrém napaniensHoro nepenoca rpaduka sieo(puc.2).

Crpoum rpadux y = (x + 3)? + 4 napannenbHbIM NEpeHOCOM rpaduka BBepx (puc.3).
§ ] | L}

Puc. 1 Puc. 2 Puc. 3

(I)opMa npeacTaBJICHUsA pe3yjabTaTa: BhIIIOJTHCHHOC 3aJIlaHKE.

Kputepun onenkmn:

Ouenka "oTJaMYHO'" CTaBUTCA, €Clid paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HE00XO0TMMOM MOCIIeI0BATEIHLHOCTH JACHCTBUM.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOIMYILIEHbI
2-3 HenoueTa.

Ouenka "yI0BJI€TBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOTHEHHON YaCcTH TaKOB, YTO MO3BOJISIET MOJIYUYUTh IPABHIBHBIE PE3YIbTAThI U BHIBOIBL.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CITM padOTa BBHIMIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHOW YacTH PabOTHI HE MO3BOJISET CAENATh MPABHIBHBIX BHIBOJIOB.

Tema 1.3 KopHu, creneHu u Jorapugmsl

IIpakTnyeckoe 3ansiTue Ne8
«PenieHre HPPALMOHAJIBHBIX YPABHEHUI»

Heab: O600mMTH, 3aKPENUTh U CUCTEMATU3MPOBATh 3HAHUS yYaIIUXCS MPU PEIIEHUHU Pa3IndbIX
BHUJIOB MppallMOHAJIbHBIX YPABHEHUH.

Boinosinenue padorsl cnocodcTByeT GOpMUPOBAHUIO:
OK 01 BeibupaTth crnocoObl pemieHds 3aj1ad NpoPecCUOHANbHON eATEeIbHOCTH MNPHUMEHUTENIBHO K
Pa3IMYHBIM KOHTEKCTAM;
OK 02 Hcnonp3oBaTh COBpEMEHHBbIE CpEICTBa IOMCKA, aHAW3a U MHTEpHpeTanuu UHGOpMalUd U
MH(OPMAaIMOHHbIE TEXHOJIOTHH IS BBIMOJIHEHUS 3a/1a4 PO ECCHOHATIBLHOM 1€ TeIbHOCTH,
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OK 04 D¢ddexTnBHO B3aUMOICHCTBOBATh U PabOTATh B KOJUICKTHBE M KOMaHJIE.
[IK 2.5. I[ToaroraBiauBarh JaHHBIE I Oa3bl 3HAHUIA.

3aganue
Pemnre ypaBHeHus:
1) Vx—1=4
2) V3x+7+4=0;
3) 7-Vx+2=4

4) V16x2 + 16x + 29 = 5;

3| x+2
5) \/ 5x422 -1

6) V2x —4—+Vx+5=1;

7) V5+Vx+3=3;

8) V2x+1++x—3=2Vx

IHopsinok BbINOJHEHHS PadOTHI

1) lpu BO3BeACHMM YpaBHEHHST B UETHYK CTCICHb IOJYy4YaeTCs YpPaBHCHHE, SIBIISIOIICECS
CIIECTBUEM MCXOJAHOT0. [103TOMYy BO3MOXXHO NOSIBJIEHHE MOCTOPOHHUX PEUICHUM ypaBHEHHs, HO HE
BO3MOJKHa moTepsi KopHell. [IpuunHa npuoOpereHust KOpHEH COCTOMT B TOM, YTO IPH BO3BEJICHHUU B
YETHYIO CTEIEHb YMCEJI, PaBHBIX 110 a0COIIOTHOW BEJIUMYMHE, HO Pa3HbIX 110 3HAKY, MOJy4aeTcsl OJUH U
TOT € pe3yybTar.

Tak Kak MOTYT MOSIBUTbCS IOCTOPOHHUE KOPHHU, TO HEOOXOIUMO JelaTh IMPOBEPKY, MOACTABIAA
HallZleHHble 3HAYEHUs HEM3BECTHOH TOJNBKO B IE€pPBOHAYAIbHOE YpaBHEHHWE, a HE B KakKue-TO
IIPOMEKYTOUHBIE.

2) [lpu pemieHUM HPPALMOHANBHBIX YPAaBHEHHH IIOJIE3HO Iepe] BO3BEICHHEM OOEHX YacTei
YpaBHEHHUS B HEKOTOPYIO CTEIEHb "yeAUHUTD pajuKan'.

Pemmte ypaBaenue V5x — 8 = 4.
YroObl n30aBUTHCS OT KOPHS, BO3BEAEM 00€ 4aCcTH ypaBHEHHs B KBaJIpar:

(V5x—8)" = 42
5x —8=16
5x=16+8

= 24

24

5

vl
=
I

dopma npeacTaBiaeHus pe3yJabTaTa: BIIIOJHEHHbBIE 33/IaHHUS.

Kpurepum ounenku:

Ouenka "oTau4HO'" CTaBUTCS, ecnu paboTa BBINOJHEHA B TOTHOM O0BEME C COOJNIIOJIEHUEM
He0OXO0INMOM MMOCIIEN0BATENLHOCTHA JENCTBUN.

Ouenka "Xopouo' cTaBUTCS, €CIM BHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
2-3 Hemouera.

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €clii paboTa BBIMIOJHEHA HE MOJHOCTBIO, HO 00BEM
BBITIOJTHCHHOW YaCTH TaKOB, YTO MO3BOJISIET MOJIYIUTh MPABHIILHBIC PE3YJIbTATH U BHIBOJIBI.

Ouenka ""Hey10BJI€TBOPUTEIbHO'" CTaBUTCS, €CJIH padOTa BBHIOIHEHA HE MOJHOCTHIO UITH 00BEM
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BBITIOJTHEHHOM YacTH paGOTbI HC MMO3BOJIACT CACIATh NPABUJIBHBIX BHIBOIOB.

Tema 1.3 KopHu, cTeneHu u jorapugmsl

IIpakTuyeckoe 3ansiTue Ne9
«IIpeoOpa3oBaHus BbIpaKeHHUIl, COiEPKALIMX CTENIEHH U PAIHKAJIbD)

Heab: O600mMUTH, 3aKPENUTh U CUCTEMATU3UPOBATh 3HAHUS YYAIIMXCS NIPU PEIICHUH 33aJaHUN 110

peoOpa3OBaHUI0 BBIPAKEHUN, CONEPKANIMX CTENCHH W PaJWKaibl. PaccCMOTpeTh MX MPUMCHEHHE B
MPUKIAIHBIX (OpMyIIax

BoinosineHne padoTsl cioco0CcTBYET (POPMUPOBAHMIO:

OK 01 Beibuparh cmocoObl pemieHust 3aaad MNpo(hecCHOHAIBHOW JAEATEIbHOCTH NPUMEHUTENIBHO K
pa3IUYHBIM KOHTEKCTaM;

OK 04 DddexTrBHO B3aUMOICHCTBOBATh U padOTAaTh B KOJUIEKTHBE U KOMaH/IE;

[IK 2.5. IToaroraBinuBarh JaHHBIE I O0a3bl 3HAHUIA.

3ananne
1. Beoruucnure:
a) V24-9; 6) V48-27;
B) V54 -24; r) V75 -45;
1) V160 - 625; e) V48-162;
2. llpencraBpTe BBIpaZicHWE B BHJE CTENEHH W HAWAWTE €ro 3HaUY€HHE NpPU JAHHOM 3HAYCHHUH

NepeMEeHHOM:

- -9

a) a:f‘zg mpu a = 6; 6) #Hpnp=%;

b~? 1 _3v2 1
B) O an/Ib=5; r) (t72) = nput=0,1.
3. V3BecTHO, YTO JuMaMeTp CTEPKHA-TIOABECKM W3 apmarypHoi cramu d, =3cm. Onpenenure

2
TpeOyeMyIo IUIONIaAb CEYEH s CTEPKHA Ap, (CM”), €CIIM JUaMETP 3a/1aeTcs o GpopmyIie

4- A4
= .[—% . 3HaueHHE 7 BO3LMHTE PABHOE 3.
T

s HamucaHuUsi alropuTMa MPOTPaMMBI COCTaBbTE TEKCTOBBIM (Dailyl pemieHust 3ajauu. TMEepUOj
nonypacnaaa BemectBa paBeH 140 cyrok. Ckoapko BemiecTBa octaHeTcs uepe3 10 mer, ecau ero
HavyaJbHas Macca paBHa 81?7

KonuuecTBO TEMIOThI, BHIAENSEMOE IPOBOJHUKOM C TOKOM, BblUucisercs no popmyne: Q = I% - Rt.
Haiinure cnmy Toka (B Amnepax), ecmn Q = 720 /x, R=90mM, t =5c.

mp

ITopsinok BbINOJIHEHHS PadOTHI
BeiHEcHTE 3HaK MUHYC M3 NPOU3BEACHUSA. BOCIIOIB3yHTECH CBOMCTBOM CTEIIEHHU C OTPULIATEIbHBIM

nokaszareseM. YTNOTpeOuTe CBOMCTBO BOCIPOM3BENEHHUS BO BTOPYIO CTEMeHb. J[IsI OKOHYATEIbHOTO
VIOPOILIEHHUS 3TOr0 MpHUMeEpa, BOCMIOJIb3YHTECh IMPaBWJIOM YMHOXEHUS Jpobeil. B mocrnemnem miare
BOCIIOJIb3YHTECH IEJIEHUEM CTENEHEN C OJJMHAKOBBIM I10Ka3aTelIeM.

B srom ciydyae Hamo0 NPUMEHUT CBOMCTBO CTENEHEH € OTpUIATENIbHBIM TMoOKa3aTesieM. YToObl

pasrpy3uTh MOJYYCHHYIO Ipo0b, HAJIO IpeoOpazoBaTh ATy IpoOk B aeneHue. [IpuBectu apods Kk obiemy
3HAMEHATENI0 M TPOU3BECTH CIIOKEHHE Ipobeit ¢ obmuM 3HameHaTeneM. [lociaeaHum marom cuenaTth
COKpallleHHE.

Onpenenure mOPAIOK JAeWcTBUA. BbIpakeHMe B TepBOM CKOOKe TMpUBEAUTE K O00IIEeMy
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3HaMEHATEeNI0, B YHUCIHUTENE CIeNaiiTe TpyNIUpPOBKY M BBIHECHUTE OOIIMH MHOXHTENIb 3a CKOOKY.
BrimonauTe neneHue, cokparute Ha oOmui MHOXHUTENb. [locnennee neiicTBue — CloXeHue ApoOei ¢
OIWMHAKOBBIMH 3HAMCHATCIISIMUA. HpI/IBeI[I/ITe HOI[O6HBI€ cJlaracMmanicC.

1) Vopocruts Beipaxkenue: ((x°)°(x*)")y°*  x'y*7’

x2y3 X10y10217

BHauase Hafo npoBecTH pacKpbITHE CKOOOK, Ul 3TOI'0 BOCHOJIb3yEMCSI CBOMCTBOM CTEIEHEH.
_ x((73)6)x(2442)y6—3 _x7"10y5_1027_17 _ X.12y3_x-3y-52-10:

X
Bocnons3yemcst CBOMCTBOM CTEIIEHEH ¢ OTPULIATEIBHBIM II0KA3aTEIIEM.
=r __1

x12 xSySZlO

Otger: »° 1

x12 x3y5210
2) YIpocTuTh BhIPaXKCHUE

Jx+1 . 1

xx+x+x x2_fx
Pemenne. Beenem o603HaueHue q=+x , TOra x=(Jx)’ =a® , xJx=d’a=d° .
®opMyJia U3 YCIOBHS 3a1a4M MOCIIE 3aMEHBI OYIET BBIIJISIETh TaK: atl . 1

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

2
Torna 3a+21 : 41 _ 2a+1 “a(a—1)(a +a+l):(a+1)(a—l):a2—l.
a’+a“+a a" —a a(a®+a+l) 1
BepHemcs k 3ameHe: a’-1=x-1.
OTtBer: x-1.

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHNe

Kputepuu onenkmn:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJIEHUEM
He0oOXOIMMOM TOCIIeN0BaTEIbHOCTH JEHCTBUI; B OTBETE MPaBUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIUCH U BBIYUCIICHUS.

Ouenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOIMYILIEHbI
2-3 HepoueTa.

Ouenka "ya0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITOJIHEHHOM YacTH TaKOB, YTO IO3BOJISET IMOJYYUTh NpPaBUJIbHBIE PE3ylbTaThl M BBIBOJBI; B XOJI€
MIPOBEEHUS pabOThI ObUIN AOMYIIEHBI OIIUOKH.

Ounenka ""Hey10BJIETBOPUTEJIBLHO'" CTaBUTCS, €CIIM paboTa BBHIIOJIHEHA HE MOJHOCTBIO WM 00BEM
BBITIOJTHEHHON YacTH pabOThI HE MO3BOJISET CAENaTh MPABUIIbHBIX BBIBOJIOB.

Tema 1.3 KopHu, cTeneHu u Jiorapu(pmbl

IIpakTnyeckoe 3ansitue Nel0
«PewreHne MoKa3aTeJIbHbIX YPAaBHEHHID)

Heab: OGOOMINTD, 3aKpeNUTh U CUCTEMATHU3UPOBATh 3HAHHS YUYaIUXCS MO METOAaM peIIeHUs
MOKa3aTeIbHBIX YpaBHEHUH. PaccMOTpeTh mpuMeHeHHe MoKa3aTeabHbIX (QYHKIIHM.

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:
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OK 01 BeiOuparbs crnocoObl pemieHust 3aaad Npo(ecCHOHAIBHOW AEATENbHOCTH MPUMEHHMTENBHO K
pa3IUYHBIM KOHTEKCTaM;

OK 02 Hcnonp3oBaTh COBPEMEHHBIE CpEICTBA IOWCKA, aHAJIM3a M HMHTEPIPETAuH HH()OpMAIUH H
MH(GOPMAaLMOHHbIE TEXHOJIOTUH JUIs BBINOJIHEHU 3a/1a4 IPOGECCHOHATIBHOM 1eATeIbHOCTH,

OK 04 DddexTuBHO B3aUMOICHCTBOBATh U pabOTaTh B KOJUICKTHUBE M KOMaHJIC.

1K 2.5. [ToaroraBnuBaTh JaHHBIE U Oa3bl 3HAHUM.

3ananue
1. PemmwmTth ypaBHEHHUS:
1\* x
a) (5) =1 6) 0,5% = 0,125;
B) 4x=i; r) 7"=L;
16 343
x) 10* = 3/1000; e) 0,3* = %/0,0081;
x _ 1 | 1\* _ .
®) 5% = 3 3 (3) =25V5;
n) 25%1 = 4; K) 0,4*75% = 0,16+/0,4;
2—Xx
n) 531 =02 w (3)  =8VZ;
ez 1 2x+3. 1 4x-7 _ _3.
W 37 =(5) o ;) =67
1 3x+7
+3 p2() -7
m) 3% —3% = -78; 1\3%+8
G) =4
¢) 52x-1 _52x-3 _ 48, 1\ 1 \* 4
=0 0 (G 6 =%

h
2. JlaBneHue BO3ayXa U3MEHSETCS B 3aBHCHMOCTH OT BBICOTHI 10 3akoHy p(h) = 24. Ha kako# BbICOTE

naBieHue Bo3ayxa paBHo 128I1a?
3. KonM4ecTBo TEMIOTHI, BBIIEAIEMOE MPOBOJHUKOM C TOKOM, BbIUMCHseTcs 1o gopmyne: Q = I% - Rt.
Haiigure cuny Toka (B Amnepax), ecnu Q = 432 /lxx, R=80m, t =6c.

ITopsinok BbINOJHEHHS PadOTHI:

OGe yacTy ypaBHEHUsI IPHUBOIMM K OJJHOMY OCHOBaHHIO: ¢'® =g®™

, TAC (a>0,a#1)
3arem ucromb3yeM ciexyouee cBoictBo: ( a'™ =a®®) o (f(x) = d(x)) -

Pemmre ypaBHeHHe: (1-05. [51-0,001-

Pemenne: [IpeoOpasyem ypaBHEHHE K BUAY: o' =a®® .
0277050105 _013 5 02+ ~05+05 _013 5 02+ — 043

3aTeM pelaeM ypaBHEHNE: x2 —3= y =— [3 ,x, = V3.

(I)opMa NpeaACTaBJICHUA Pe3yabTaTa: BEIIIOJIHCHHOC 3a/laHNE

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €Cid padoTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOIEHHEM
HEO0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHHA.

Ouenka "Xopouo' cTaBUTCs, €CIM BBHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JIOMYIICHBI
2-3 Hemouera.
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Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHONW YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yAbTaThl U BBIBOJBI, B XOJIE
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CIIM padOTa BBIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON YacTH PabOTHI HE MO3BOJISIET CENIATh PABMIILHBIX

Tema 1.3 KopHu, creneHu u jorapugpmsl

IIpakTnueckas padora Nell. Pemienune nokasarejbHbIX HEPABEHCTB

Heab: OGOOMNTD, 3aKpEeNUTh U CUCTEMATU3UPOBATh 3HAHUS Y4YaAIIMXCS 110 METOJAaM pELICHUs
MOKa3aTeIbHBIX HEPABEHCTB.

BoinosineHne padoTsl cioco0CcTBYET (POPMUPOBAHMIO:
OK 01 Beibuparh cmocoObl pemieHust 3aaad Mpo(hecCHOHAIBHONW JAEATEIbHOCTH NPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM ;
OK 02 Hcnonp3oBaTh COBPEMEHHBIE CpEICTBA IOWCKA, aHAIM3a W HMHTEPIPETalud HWHPOPMAIUU |
MH(pOPMAaLMOHHbIE TEXHOJIOTUH JUIs BBIMOJIHEHU 3a/1a4 PO ECCHOHATIBLHOM 1eATeIbHOCTH;
OK 04 DddexTrBHO B3aUMOICHCTBOBATh U pabOTaTh B KOJJICKTHBE U KOMaH/IE.

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

3aganue:
1.Pemmre npocreimme noka3areabHble HEPABEHCTBA!

X
) (3) <216 227> 32
2. Pemnre mokasaresibHbIe HEPABECHCTBA:
1)5%*-2x-1 < 25;
2) 3*+2 4 3¥1 < 28
IMopsnok BbINOTHEHHSI PA0OTHI:
1. 33.HHIHI/ITC IMOKAa34aTCJIbHOC YPAaBHCHUC.

2. O0e JacTi HEpPaBEHCTBA NMPUBEIUTE K OJTHOMY OCHOBAaHHIO:
af(x) > a(P(x)_

3. Ilpwu penieHny MOKa3aTeIbHBIX HEPABEHCTB HEOOXOAUMO yIECTh CBOMCTBO MOHOTOHHOCTH
by, T.e. ipr a > 1 a/® > a?® < f(x) > @ (x)
mpu 0<a<1a’™ >a?® < f(x) < px) .

4. PemuTe mogydHBIIEeCs alreOpandeckoe HEPaBEHCTRO.
5. 3anumure oTBeET.

1. (%)x <216
Pemenne:
X -3
) <@ 0
x> -3 -3
Otser: x € (—3; +)

v

2. 5x¥*-2x-1 « 75
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Pemenue:

5x2—2x—1<52

x> —=2x—-1<2

x> —2x—-3<0
x>?—2x—-3=0 + + —
x=-1;, x, =3 U U "

Ortser: x € (—1; 3)
3.3**t2 4+ 3*"1 < 28

Pemenue: 3% - 32 + 3% -2 < 28
3* =y,

9y+§y < 28;

91y < 28;

y<28:9% y<3.

BepHemcst k crapoii nepemenHoi: 3% < 3\\

x<1l1

v

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

Kpurepun oneHku:

OuneHka "0TJMYHO" BBICTABISICTCS, €CJIM paboTa BBIIOJIHEHA B MOJIHOM 00BEME C COOIIOICHUEM
HEO0OXOIUMOM TOCIEN0BATEIbHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBINIOJIHEHBI BCE
3aIIMCH U BBIYUCIICHHUSI.

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

Ounenka '"yI0BJIeTBOPUTENbHO' BBICTABIAETCSA, €CIM paboTa BBHINOIHEHA HE TOJHOCTHIO, HO
00BEM BBITTOJTHEHHOM YaCTH TAKOB, YTO TO3BOJISIET TIOMYUYUTh MPABUIIbHBIE PE3YJIBTATHl U BHIBOJBI; B XOJIE
IpOBeIeHUs pabOTH! ObUTH TOMYIEHbI OLIHOKH.

Ouenka '""Hey10BJIeTBOPUTENbHO' BBICTABISCTCSA, €CJIM PabOTa BBHITIOJHEHA HE MOJHOCTHIO WIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISAET ClIeaTh MPAaBUIHHBIX BHIBO/IOB.

Tema 1.3 KopHu, creneHu u Jorapugmsi
IIpakTyeckas padora Nel2. Pemenne nmoka3atebHbIX YPABHEHHMI U HEPABEHCTB.

Heab: OGOOMINTE, 3aKpeNUTh M CUCTEMATHU3UPOBATh 3HAHMS YYaAIIMXCS MO METOJaM pELICHUs
ITOKA3aTEeNbHBIX YPAaBHEHHUI U HEpaBeHCTB. DOpMUPOBATh HABBIKH PELICHUS.

Boinosinenue padorsl cnocodcTByeT GOPpMHUPOBAHMIO:
OK 01 Beibuparh crnocoObl pemieHust 3aaad Npo(hecCHOHAIBHONW JAEATENbHOCTH NPUMEHUTENIBHO K
Pa3IMYHbIM KOHTEKCTaM;
OK 02 Hcnonp3oBaTh COBPEMEHHBIE CpEJCTBa IOWCKA, aHaIM3a M HMHTEPIpeTalud HHQOpMaIu |
MH(OPMAaLIMOHHBIE TEXHOJIOTUH JJIs1 BBITIOJTHEHUS 3a/1a4 MPOPECCUOHANIBHOMN AeATeIbHOCTH;
OK 04 D¢ dexTrBHO B3aUMOJICHCTBOBATh U pabOTaTh B KOJJIEKTUBE U KOMAaHIE.
IIK 2.5. IloarotaBinuBaTth JaHHbBIE I 0a3bl 3HAHUN
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MarepuanbHoe obecniedenue: MHIMBUAyaIbHBIE 3alaHUA, CIPABOYHBIE MaTepHUaibl, KOHCIEKThI
JIEKIIUN.

3aganmue:
1. PemmTe mokasarenbHOE YpPaBHCHHE:
a)2%4* —5x2¥+2=0;
0)22%*1 — 5% 2*¥ — 88 = 0;

95 -5+ () -6=0

2. Pemmte mokasarenbHOE HEPABEHCTBO:
a)9* —3* -6 > 0;

6)3* +9*"1-810 <0

HOpﬂ)IOK BbIITOJTHCHU A paﬁoTbI:

1. 3anummuTe ypaBHeHHe (HepaBeHCTBO). Ompenenurte, KaKUM METOJOM HYXHO BOCIOJIB30BAThCS IS
pemeHusi. OCHOBHBIMU METOJIaMHU PELICHUS IMOKA3aTEIbHBIX YPAaBHEHUN U HEPABEHCTB SIBIISIIOTCS: METO
MIPUBEICHUS 00€UX YaCTel K CTENEeHU C OJJUHAKOBBIM OCHOBAHUEM ; METO]I BBEJICHHUS HOBOM MEPEMEHHO;
METO/I BBIHECEHHSI OOIIET0 MHOKHUTEIIS 32 CKOOKH.
2. [Ipumenute BbIOpaHHBIA MeTon. [lpu pemieHuu moka3aTeNbHBIX ypaBHEHUN HEOOXOAMMO MOMHHTb,
9TO pElIeHHEe JI00O0T0 TIOKA3aTeIbHOTO YPAaBHEHUS CBOJUTCS K PEIICHHUIO MPOCTCHINNX TMOKa3aTeIbHBIX
YpaBHEHUH.
3. Ilpu penreHny oKa3aTeIbHBIX HEPABCHCTB HEOOXOIMMO YYHTHIBATH CBOMCTBO MOHOTOHHOCTH
by, T.e. ipr a > 1 a/® > a?® < f(x) > @ (x)

mpu 0<a<1a®>a?® < fx) <o) .
4. 3anuiuTe OTBET.

1. Pemmre nokasarenbHOE ypaBHEHUE:
a)2-4*—-5-2*+2=0;
Pemenue:
2:22%—-5:2*4+2=0.
BBezneM HOByIO mepeMeHHYy0: 2% = y.
[onyuum ypaBHenue: 2y? — 5y + 2 = 0.
Pemaem nosny4yeHHOE KBaJpaTHOE YpaBHEHHE:
D =b*—4ac=25-16=9 = 32
-b—VD _ 5-3 _ 1, —b+VD _ 5+3 _ 8

= = —= = = = =—_-=2.
Y1 2a 4 2 Y2 2a 4 4

BepHreMmcs k cTapoii mepeMEeHHOH, P 3TOM MOJY4YHUM IPOCTEMIINE TOKa3aTeIbHbIE YPABHEHUS:

2x=§; wim 2% =2

zx — 2—1- 2x — 21.
x=—-1; x = 1.
Otser: -1;1

6)22**1 —5.2% — 88 = 0;
Pemenne: 222 —5-2¥ —-88 =0;
BBeneM HOByIO mepeMeHHYy0: 2% = y.
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[onyuum ypaBHenue: 2y — 5y — 88 = 0.
PemiaeM nojiydeHHOE KBaJpaTHOE ypaBHEHHUE:
D = b% — 4ac = 25+ 704 = 729 = 277

-b—D _ 5-27 22 . -b+VD _ 5427 _ 32
V=T T T TR T TN s ===
BepHemcs k cTapoii IEpeMEHHOM, IIPU 3TOM IIOJIyYUM IIPOCTEHIINE MIOKA3aTEIbHbIC YPAaBHECHHUS:
2*¥ = —-5,5; WU 2* =8
Hert pemennii, T k2* > 0; 2% =23
x = 3.
Ortset: 3

2. Pemnre nmokasartesibHOe HepaBeHCTBO: 9% — 3* — 6 > 0

Pemenne: 32¥ — 3% — 6 > 0;
BBenem HOByIO niepeMeHHy 0:3% = .
IonyunM KBaApaTHOE HEPaBEHCTBO: Y2 —y — 6 > 0.
PemraeM mojiydeHHOE KBapaTHOE HEPABEHCTBO METO0OM MHTEPBAJIOB:
yi—y-6=0;
D =b%?—4ac =1+ 24 =25=5%
_-b=VD _1-5 —b+VD _ 145
2

. _ _ 145 _ 6 _
1= = =2 y2= 2a 2 _2_3'

0 —0—>
+ 2 - 3 o+

PerteHneM OTHOCHTEIBHO IE€PEMEHHONW Y SBIAIOTCH HMHTEpBajibl:  (—o0; —2) U (3; +00).

3anuiieM 3TH HHTEPBAJIbI B BU/IC HEPABEHCTB:

y < -=2;
ﬂy>3’
HepaBencTtBo 3* < —2He uMeeT pelnieHusl.
3* < 3%
x> 1.
OtBer: (1;+0).

dopMa npeacTaBiIeHHs pe3yJbTaTa: BHITIOJHEHHOE 3aJaHUC

3 < =2;

Beprewmcs k crapoit HepeMeHHoﬁ[[ 3% 53 "

Kputepun onenkn:

Ouenka "0oTJIHYHO" BBICTABIACTCS, €CITM paboOTa BHIIIOJIHEHA B TIOJIHOM 00BEME C COOI0IEHUEM
HEO0OXOIMMOM TOCTEI0BATENBHOCTH NEHCTBHUIl; B OTBETE MPABUIBHO W aKKypaTHO BBIMOJHEHBI BCE
3aIIMCU U BEIYUCIICHHA.

Ounenka ''Xxopomo" BBICTaBISETCSA, €CIHU BBIMOIHEHBI TpeOOBaHUS K OICHKE "OTIWYHO", HO
JONYIIEHBI 2-3 HeJo4YeTa.

Ouenka '"yI0BJIETBOPUTENbHO'" BBICTABISCTCSA, €CIM PabOTa BBHINOIHEHA HE TOJHOCTHIO, HO
00BEM BBITIOTHEHHOW YaCTH TaKOB, YTO MTO3BOJISIET MOJIYYHTh MPABUIIHHBIC PE3YIIHTAThI U BHIBOJIBI;, B X0OJI€
MPOBEICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISCTCSA, €CIM PabOTa BBHITIOJHEHA HE MOJTHOCTHIO WM
00BEM BBITIOJIHEHHOM YacTH paboThl HE TIO3BOJISET ClIENaTh MPABUIBHBIX BHIBOIOB.

Tema 1.3 KopHu, creneHu u jorapugmsi
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IIpakTyeckas padora Nel3. HaxosxaeHue 3HaYeHMI JJorapudma no npou3BoabHOMY
ocHoBaHu10. [lepexoa oT 0JHOTr0 OCHOBaHMS K Apyromy. BoluuciieHue u cpaBHeHue JJorapugmos.
JlorapudgmupoBanne 1 NOTEHIIUPOBAHUE BbIPAKEHUH

Heab: O600UINTH, 3aKPENUTh U CHUCTEMAaTU3UPOBATh 3HAHMS ydalquxcs 1no teme. OopMupoBaTh
HAaBBIKM HAXOXXJCHUS 3HAYCHHUN JIOTapHU(PMUYECKHX BBIPAKCHHUN, MPUMEHSSI OINpEIeICHUEe U CBOMCTBA
norapu@moB, jorapuGMUpoBaTh U MOTEHLIUPOBATH BBIPAKEHHUSI.

BoinosiHeHue padoThl cnoco0cTBYET (DOPMUPOBAHUIO:
OK 01 Beibuparh cmocoObl pemieHust 3aaad Npo(hecCHOHAIBHOW JAEATEIbHOCTH NPUMEHUTENIBHO K
Pas3IUYHBIM KOHTEKCTAM ;
OK 04 DddexTrBHO B3aUMOJICHCTBOBATh U pabOTaTh B KOJJICKTHBE U KOMaH/IE.
[IK 2.5. IToaroraBiuBarh JaHHBIE I 0a3bl 3HAHUIA.

MarepuanbHoe obecnieueHue: VHauBuIyabHbIC 3aaHUs, CIIPABOYHBIE MATEPHAIbI, KOHCIICKTHI
JICKIINN.

3ananue:
1. Beruucnure: a) logg s 0,64 + logg 5 10;

0) 2log, 6 +10g, 0,2 + %log4 25 — %log4 81.

HaiinuTe 3HaueHue Bopaenus: 271710836 — 410840125

2. [Iponorapudmupyiite BhIpaXCHHE 110 MPOU3BOJIBHOMY OCHOBAHUIO:

a?¥d

b3c5 '’

3. EMKOCTB BEICOKOBOIBLTHOTO KOHIEHCaTopa B AaTunke C = 2 - 107°®. ITapaniensHo ¢ KOHAEHCATOPOM
HOJK/IIOUEH PE3UCTOpP ¢ compoTuBieHneMR = 5 10°0OM. Bo Bpems paboThl JaTuMke HaOpsyKEHHE Ha
konneHncarope U, = 16 xkB. Tlocne BbIKIIOUEHHUS NaTyMKa HAMPSOKEHHE HA KOHJACHCATOpPE YOBIBAeT 0

U
snadyenus U (kB) 3a Bpewmsi, onpenensiemoe BeipaxxenneM t = aRC log, Fo(c), rae a = 0,7— nocrosiHHas.

Ormpenenure HaNpsOKEHWE HAa KOHACHCATOpE, €CIU IOCie BBIKIIOUeHHUs aartyuka mpouuio 21 c. Otser
JaiiTe B KHUIIOBOJbTaX.

IMopsaok BHINOJTHEHHSI PA0OThI:
1) a) Beruncnure: logg »5 0,64 + log, 5 10

Pemenne:logg »5 0,64 + loggs 10 = =
log

ca
——— , IOJIy4UM

Hcnonb3yeMm opmyiy mepexosa kK HOBOMy ocHOBaHHIO log, a = I
09

c

_ log, 50,64

" log 050,25

Aajice UCIIOJIb3YyEeM CBOICTBA norapnq)Ma CTCIICHU U J'IOI‘apI/I(I)Ma MMPpOU3BCACHUS
=log 55 /0,64 +log 410 = log , ; (0,8-10) = log ; s 8 = —3. OtBer: -3.

0) 2log, 6 +10g, 0,2 + %10g4 25 — %log4 81

+log 0510= %Iog 05 0,64+ log,;10=

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

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

=log,4=1
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2) Haiiute 3HaueHne BhIpaxkeHns: 271710836 — 4-10840,125

Pemenne: 271710836 — 410840125 —
Hcnonb3yem CBOIMCTBA CTENIEHEH W OCHOBHOE JIOTapU(PMHUECKOE TOKIESCTBO

3
3y1-logz 6 _ 4log,0,12571 _ o3-31 6_108m_ 3 _ _27_ _1_ - _
(3%)t7'08s 41084 =3 083 4 4125—m 8—& 8—§ 8 = 7§.
OTtBeT: — 71.
8
3) [Iponorapudmupyiite BeIpa)KeHHE I10 TPOU3BOJIHBHOMY OCHOBAHHIO:
a?%/d
b3c5’

IIponorapudmMupoBaTh BEIPAXKEHUE — ITO 3HAYUT BBIIIOJHUTD CIEIYIOLUINNA alrOPpUTM:
1. B3sTb nanHOE BBIpAaXKEHUE B CKOOKH M MEpe]] HUMU IMOCTaBUTH 3HAK JioraprudMa 1o 3aJaHHOMY
OCHOBAHUIO
2. Hcnonw3ys cBoiicTBa orapuMoB, HEOOXOAMMO yOpaTh BHYTpH JiorapudmMa Takue AeUCTBUS, KaK
BO3BE/ICHUE B CTEIEHb, BO3BE/ICHUE B KOPEHb, YMHOXKEHUE U JICIICHUE
[Tponorapudmupyem no ocHoBanuto 10:
4
lg C;;f = lga® + lgVd — Igh® — lgc® = 2lga + %lgd —3lgb — 5lgc;
4) EMKoCTb BBICOKOBONBTHOTO KOHJIEHcaTopa B gatanke C = 2+ 1076, ITapannensHo ¢ KOHAEHCATOPOM
TIOJIKJIFOYEH PE3UCTOP C CONpoTUBIeHHEM R = 5-10°Om. Bo BpeMs paGoThI 1aTuMKe HaNpsHKEHHE Ha
konneHncarope Uy, = 16 kB. [locie BBIKIIIOUEHHS] JaTydKa HaNpsDKEHHWE Ha KOHJIEHCATOpe yOBIBaeT 0

U
snaueHust U (kB) 3a Bpems, onpeznensemoe BoipaxkeHuem t = aRC log, FO(C), rae a = 0,7— mocrosiHHas.

Omnpenenure HanpspKEHUE HAa KOHJIEHCATOPE, €CIIM IOCE BBIKJIIOUEHUS Jartduka npouwio 21 c. Otser
JalTe B KHJIOBOJIBTAX.

Pemenue:

3ajaya CBOAMTCA K pEUICHWIO YypaBHEHMs npu t = 21c npu 3aJaHHBIX 3HAYEHUSAX HAYaJIbHOTO
HanpsokeHuss Ha KoHaeHcatope U, = 16 kB, comportupienus pesuctopa R =5-10°0m u émxoctu
xoHzieHcaTopa C = 2 - 107 °®:

0,7-2-107°-5-10% - log, = = 21;

71og, 1—; = 21;
16 _

logzg— 3;
U
U = 2 kB.

dopma npeacTaBaeHus pe3yJabTaTa: BbINOJHEHHOE 33/JaHNE.

Kpurepum ouenku:

Ouenka "0oTJMYHO'" BBICTABISIETCSA, €CJIM paboTa BBINOJHEHA B MOJIHOM 00BEME ¢ COOII0IEHUEM
HEOOXOMMOM TOCIEeI0BATeILHOCTH JIEUCTBHI; B OTBETE MPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

Ouenka ''Xopouio'" BBICTABISETCSA, €CIU BBITIOJHEHBI TPEOOBAHUS K OIEHKE "OTJIMYHO", HO
JOMYUIEHBI 2-3 HeJloYeTa.

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOIHEHHOHN YaCTH TaKOB, YTO MO3BOJISIET MOTYYUTh MPAaBUIBHBIC PE3YIbTAThl U BBIBOJIBI, B XO/E
MPOBEICHUS pabOThI ObUTH AOMYILEHBI OIIUOKH.

Ouenka '""Hey10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
00BEM BBITIOTHEHHOM YacTH pabOTHI HE TTO3BOJISAET CAENATh MPABHIbHBIX BHIBOJIOB.
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Tema 1.3 KopHu, cTeneHu u 1orapugmsol
IIpakTnueckas padora Nel4. ITocTtpoenune rpagpukos Jorapupmmuyecknx GyHKIUM.

Heab: O0O0MMUTE M CUCTEMAaTU3UPOBATh 3HAHUS YYalIUXCs, (POPMUPOBATH HABBIKM MOCTPOCHUS
rpadukoB Jorapu@mMuueckux (YHKIUN C MOMOIIBI0 NMPeoOpa3oBaHUM W HCCIETOBAHHUS HX CBOMCTB.
PaccmoTpeTs npuMeHneHue JorapugpmMoB.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BreiOupare crmocoObl pemeHus 3amad npodecCHOHATbHON JESITEIBHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM ;
OK 02 Hcnonbp3oBaTh COBpEMEHHBIE CpEACTBa IOWUCKA, aHAIW3a U HMHTEpHpeTaluuud WHGOpMalud U
nH(OPMAIIMOHHBIC TEXHOJIOTUH JJIsI BEITIOTHEHHMS 32/1a4 MPOPECCHOHATBHOMN JIEITeIbHOCTH;
OK 03 IlmanupoBaThb M pPEaTU30BBIBATH COOCTBEHHOE MPOQPECCHOHANIBHOE W JMYHOCTHOE pa3BUTHE,
MPEINPUHIMATENBCKYIO JeSITeIbHOCTh B IPOPECCUOHATBHOM cdepe, UCIONb30BaTh 3HAHUS M0 TPABOBOM
1 (PMHAHCOBOM TPAMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYAIIUSIX
OK 04 DddexTrnBHO B3aUMOICHCTBOBATh U padOTaTh B KOJJICKTHBE U KOMaH/IE.
[IK 2.5. IToaroraBinuBarh JaHHBIE I O0a3bl 3HAHUIA.

MarepuanbHoe o0ecnevyenue: HauBUyalibHbIE 3aJaHUs, CIIPABOYHBbIE MaTEPHAJIbl, KOHCIIEKTHI
JIEKLIMN.

3ananne:
B onHOI cucTeMe KOOpMHAT OCTPOUTD TpaduK SJIEMEHTAPHONW U TaHHON (PYHKIIUIA:
1. y=log,(x —2);
2. y=2-logix;
2

3. y=logz(x—-2)+1

ITopsinok BbINoJIHEeHUs padoThI:
1. Ompenenure, ¢ MOMOMIBIO KaKUX T'€OMETPUYECKUX IPEOOpPa30BaHUK MOXKHO MOCTPOUTH TIpaduk
3aJJaHHOM (PyHKIMH:
e I'papux ynxkuum y = f(x) + B momydaeTcs THapauIeIbHBIM IMEepeHOCOM Trpaduka QyHKOIUH y =
f(x) B monoxxuTenbHOM HarnpasieHHH BAoib ocu Oy Ha pacctosiHue B, eciin B > 0 u B oTpunatensHoM
HarpaBJjieHuu BJ1osb ocu Oy, ecnu B < 0;
e I'paduk Qynkuuun y = f(x + b) nomydaercss napauielbHbIM NepeHocoM Tpaduka GyHkuun y = f(x)
B TOJIOKMTEIBHOM HampaBieHUU BIoJb ocl Ox Ha paccrossHue b, ecnm b < 0u B OTpuULATEILHOM
HarpasiIeHuu Bosb ocu Ox, ecu b > 0.
o Ipadux ¢ynkuuun y = —f(x) mnomydaeTrcs CHUMMETPUYHBIM OTOOpakeHHeM rpaduka Y=Ff(X)
OTHOCHUTENBHO ocu OXx.
e I'paduk pynkmun y = Af (x), momydaercst pactsikeHneM rpaduka y = f(x) Baoas ocu Oy ot ocu Ox
B A pa3 ipu A > 1 wim cxxatueM Brosib ocu Oy k ocu Ox B 1/ apasmpu A < 1.
e ['padux dpynkumm y = f(ax), momyuaercs cxaruem rpaduka y = f(x) Broab ocu Ox k ocu Oy B a
pa3 npu a > 1 nnm pacTspkeHueM Bodb ocu Ox k ocu Oy B 1/ apazmpua < 1.
2. Toctpoiite UCXOTHBIN TpaduK.
3. IlpousBenuTe HyKHBIE IPe0OPa30BaHUS U MOCTPONTE HEOOXOAUMBIN IpaduK.

1. y =log,(x — 2).
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[TocTpoum cHauana rpadpux pyHkuun y = log, x.
I'paduk pynkuuu y = log,(x — 2) HOIyduM mapajuiebHbIM IIEPEHOCOM BIOJIb ocH Ox BIIPaBO Ha

v

2. y=logzx—2
[Toctpoum chnavana rpaduk pynkuun y = logs x.
I'padux pynkuuu y = logzx — 21m0iryduM napajuiedbHbIM IEPEHOCOM BI0JIb ocu (Jy BHU3 Ha 2.

¥y
[]

(I)opMa NMpeaAcCTaBJICHUSA Pe3yabTaTa: BEIIIOJIHCHHOC 3a/IaHNE

Kputepun onenkmn:

Ouenka "0oTJIHYHO" BBICTABIIACTCS, €CITM pabOTa BHIMIOJIHEHA B MOJIHOM 00BEME C COOII0IEHUEM
HE0OXOIMMOM TOCTENOBATENBHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCe
3aIIMCU U BEIYHCIICHHA.

Ounenka ''Xxopomo" BBICTaBISETCSA, €CIHU BBIMOIHEHBI TpeOOBaHUS K OICHKE "OTIWYHO", HO
JONYIIEHBI 2-3 HeJo4YeTa.

Ouenka '"yI0BJIeTBOPUTENbHO'" BBICTABISETCSA, €CIM PabOTa BBINOIHEHA HE TOJTHOCTHIO, HO
00BEM BBITTOTHEHHOW YaCTH TaKOB, YTO TIO3BOJISIET TIOJYYUTh MPABHIIbHBIC PE3YJIBTATHl U BHIBOJBI; B XOJI€
MPOBEICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka '""Hey10B/IeTBOPUTEJIbHO'" BBICTABISAETCS, €CIM PabOTa BBHIMOJHEHA HE MOJTHOCTHIO WA
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIeaTh MPABUIHHBIX BHIBOIOB.

Tema 1.3 KopHu, cTeneHu u Jorapugmsol
IIpakTnyeckas padora NelS. Pemenue jorapugMuyecKkux ypaBHeHH
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Heanb: OGOOMNTD, 3aKpEeNUTh M CUCTEMATHU3UPOBATh 3HAHMS y4allUXCS MO METOJaM pEeLICHHUs
norapuMudecKux ypaBHeHUH. DOpMHUPOBATH HABBIKH PEIICHUST YPABHCHHUIA.

BoinosineHne padoTsl cioco0CcTBYET (POPMUPOBAHMIO:
OK 01 Beibuparh cmocoObl pemieHust 3aaad Mnpo(hecCHOHATBHOW JAEATEIbHOCTH NPUMEHUTENIBHO K
Pa3IUYHBIM KOHTEKCTaM ;
OK 02 Hcnonp3oBaTh COBPEMEHHBIE CpEICTBA IOWCKA, aHAIM3a M HMHTEPIPETalud HHPOpPMAIUU |
MH(OPMAIIMOHHBIE TEXHOJIOTHH /IS BBITOJIHEHUS 33424 MPO(ECCHOHAIBHOM JIESITENbHOCTH;
OK 04 DddexTrBHO B3aUMOJICHCTBOBATh U pabOTaTh B KOJJICKTHBE U KOMaH/IE.

MarepuanbHoe obecnieyenue: MHauBuyalibHble 3aJaHusl, CIIPABOYHBIE MaTEPHAIIbI, KOHCIIEKTHI
JIEKIIHUH.

3aganmue:

Pemmre jorapudMuuecKre ypaBHEHHUS:

1) log,(2x — 6) = 3;

2) log,(2x? —3x — 4) = 2;

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

5 lgvx—-74+1gVv3x—-8=1.

Iopsi10K BbINOIHEHUsI PadoThI:

[lepen HaYanoOM pEIICHUsS YPAaBHEHUS HY)KHO HAWTH OONACTh JOMYCTHMbIX 3HadeHHid. HMcmomb3yst
CBO¥iCTBa JIorapr(MOB 00€ Y4acTH ypaBHEHHs HMPHUBOAUM K OgHOMY ocHOoBauuio log, f(x) = log, g(x).
[Torenmupyem o6e yactu ypaBHenus, momydaem f(X) = g(x). Pemaem monydennoe ypaBHenwe. T.K.
NOTEHIMPOBAHUE YPAaBHEHUS MOXET MPHUBECTH K IMOSBICHAIO TOCTOPOHHHX KOpPHEH, TO JenaeM
HPOBEPKY. 3anChIBaEM OTBET.

3amucath 3alaHiEe B TETPAIb U PEIINTh.
1) log,(2x—6) =3

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

IIpoBepum, NpuHAAIEKUT U HaAeHHBIA KOopeHb O/13:
2:435-6=81>0
Ortser: 43,5
2) log,(2x? —3x—4) =2 O/13: 2x2—3x—4>0
x> =2x*-3x—-4x>0;x#1
x2—2x*4+3x+4=0
—x24+3x+4=0
x?—3x—4=0
x1=-1,x,=4
[IpoBepum, npruHaIexat 11 HalaeHHble KopHu O/13:
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x,=—-12(-1)?-3(-1)—4>0
24+3-4=1>0
X, =42-4>—-3:4—-4>0
32-12—-4=16>0
Otsetr: X1 = —1; x, =4
x>0

3) logsx +logs(x—4)=1 OI3: {x Z1>0
Hcnonb3yem cBOICTBA U ONpeieNieHue lorapudma:
logs x(x —4) = 1;

x% — 4x = 51;

x?—4x —5=0;

x; =—-1;x, =5.

[IpoBepum, npuHaanexar a1 HalaeHHble KopHu O/13:

—1 < 0, 3Hauut x; = —1- MIOCTOPOHHUIN KOPEHb.
5>0;, 5—-1=4>0.
Otser: 5
x> 0;
4) log,(2x*> —7x + 6) —log,(x —2) =log,x OHI3: {2x2 —7x+6 >0
x—2>0

log,(2x? — 7x + 6) = log,(x — 2) + log, x;
log,(2x? — 7x + 6) = log,(x — 2)x;
2x2 —7x + 6 = x? — 2x;
2x2 —T7x+6—x*+2x=0;
x?2—5x+6=0;
X, =2; x, =3.

[IpoBepum, npuHaanexar a1 HaliaeHHble Kopau OJ13:

2>0;
x1=2;{2-22—7-2+6=0
2—2=0

3>0;
x2=3{2-32—7-3+6>0;
3-2>0

Ortser: 3.
dopma npeacTaBJeHNs Pe3yJbTaTa: BRITOJIHCHHOS 3a/IaHNC

Kpurepum ouenku:

Ouenka "0oTJMYHO" BBICTABISIETCS, €CJIM paboTa BBIMOJHEHA B MOJIHOM 00BEME ¢ COOMI0IeHUEM
HEOOXOMMOM TOCIEeI0BATEILHOCTH JIEUCTBHI; B OTBETE MPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

Ouenka ''Xopouio'" BBICTABISETCSA, €CIU BBITIOJHEHBI TPEOOBaHUS K OIEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 HeJloYeTa.

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MTPABUIIBHEBIE PE3YIbTATHI U BHIBOJIBI; B X0OJI€
MPOBEJICHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.
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Ouenka '""Hey/10BJIETBOPUTEIBHO' BBHICTABISETCS, €CIM Pa0OTa BBHIMOTHEHA HE TMOJHOCTHIO HITU
00BEM BBITTOJIHEHHOH YacTH pabOThl HE TIO3BOJISET ClIeaTh MPaBUIIbHBIX BHIBO/IOB.

Tema 1.3 Kopnu, crenenn u jsorapugpmsl
IIpakTuyeckas padora Nel6. Pemenue sorapupmMudyecKkux HepaBeHCTB

Heab: OGOOMNTD, 3aKpeNUTh U CUCTEMATU3UPOBATh 3HAHUS YYAIIMXCS 110 METOJAaM pELICHUs
norapupMUUECKUX HepaBeHCTB. POPMHUPOBATH HABBIKU PEIICHUSI HEPABEHCTB.

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BreiOuparh crmocoObl pemeHus 3amad mpodecCHOHAIbHON JESITEIIBHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM ;
OK 02 Hcnonbp3oBaTh COBpEMEHHBIE CpEACTBa IOWCKA, aHAIW3a W HHTEpIpeTanuu HHPOpMAUU U
MH(OPMAIMOHHBIC TEXHOJIOTUH JJISI BBITIOTHEHHMS 3a/1a4 MPOPECCHOHATBHOMN JIEITeIbHOCTH;
OK 04 D¢ddexTuBHO B3auMOICHCTBOBATh U pabOTATh B KOJUIEKTHBE U KOMaH/IE.

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

3ananne: Pemnre gorapudMUUecKre HEPaBEHCTBA:
1. log,(5x+3) < 3;

2. logys(3x +4) = loggs(x* + 6);

3. log,(x* —9x+4) >4

IMopsinok BbINOJIHEHUS PadOTHI:
PaGoTtaem 1o anroputMy: HCHOJB3YysS ompesesicHHe Jiorapupma o0e YacTH HEPaBEHCTBA MPHBOIAMM K
OJTHOMY OCHOBAHHMIO, T. €. mostydaeM HepaBeHcTBO Buaa 10g,f(X) <10gag(Xx).

[Tpu perenny torapu(MUIECKUX HEPABEHCTB HY)KHO YUUTHIBATH CBOMCTBO MOHOTOHHOCTH

norapu@mMuueckor QyHKIUH, T.€.
npu a > 1 log, f(x) > log, g(x) & f(x) > g(x)
npu 0 < a <1 log, f(x) >log, g(x) & f(x) < g(x).
[Tpu 3TOM HYXHO 00513aTEIBPHO YUUTBIBATH M 00JaCTh JONMYCTHUMBIX 3HAYCHUH.
Pemenne norapumMuyeckoro HEpaBeHCTBA CBOAMTCS K PEIICHUIO CUCTEM HEPABEHCTB:

f(x)>gX)
npu a > 1 log, f(x) >log,g(x) &3 f(x)>0
g(x)>0

f(x) <gk)
npu 0 < a <1 log, f(x) >log,g(x) &3 f(x)>0

g(x) >0
3anucarh 3alaHUE B TETPA/Ib U PEIIHTh.
1) log,(5x +3) < 3.

5x+3>0;

CocrtaBuM cuCTEMY: { Sx 43 < 23
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5x+3>0; {Sx > —3; {x > —0,6;

5x +3<5 5x <5 <1 Otser: (—0,6; 1]

Pelym cocTaBIeHHYIO CHCTEMY: {
2) logys(3x +4) = logys(x* + 6)
CocCTaBUM CHCTEMY HEPABCHCTB, YUUTHIBAs, YTO 00a JTorapru(MHUpPyeMbIe BHIPAKCHUS JOIKHBI

OBITH MOJIOKUTEILHBIMI U OCHOBAHHE MEHBIIIE 1.

3x+4>0
x>+6>0
3x +4 < x*+6.

Pemmm cocTaBieHHYI0 CUCTEMY:

3x4+4>0 3x > —4 x> =3
3x +4<x*+6. —x?24+3x+4-6<0.

x> =3x4+2>0

KBajipaTHOE HEPaBEHCTBO PEIIMM METOI0M HHTEPBAJIOB:
x2=3x+2=0
x2—3x4+2=0=>x,=1; x, =2

B = T,
1 2

Haiiném pemenne cuctemsl:
Zezn \ G,
1
1= 1 2

Ortser: (—1%; 1] U [2; 4+ )
3) logi(x?*+ 7x +10) = —2
2

CocraBuM CUCTCMY HCPABCHCTB, YUHUTBIBAA, UTO J'IOl"apI/I(i)MI/IpyCMOC BBIPAXKCHUC TOJIZKHO OBITh
IMOJIOKUTEILHBIM M OCHOBAaHHUE MEHbIIE 1.

x2+7x+10>0
2 v 7x+10< (B
x“+/x + _(E)

{x2+7x+10>0.
X’ +7x+10< 4’

PelraeM KBaJpaTHbIE HEPABEHCTBA!
x>+ 7x+10>0
x> +7x+10=0
X, =-—5 x, =2 + - +

x>+ 7x+10< 4
X’ +7x+6=0

x1=—6;x2=—1 +ﬁ = —o + >
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-6 -1
Haiiném pemienne cuctemsl:

PPN IENN SO/

-6 -5 -2 -1
Otser: [—6;—5) U (—2;—1]

(I)opMa NMpEeaAcCTaBJICHUA pe3yjabTaTa: BhIIIOJIHECHHOC 3a1aHUC

Kpurepun oneHku:

Ouenka "oTJHYHO'" BBICTABIISCTCS, €CITU pabOTa BBIOJIHEHA B IMMOJTHOM 00BEME C COOIIOICHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

Ouenka ''Xopoio'" BBICTABISACTCSA, €CIU BBITIOJHEHBI TPEOOBAHHS K OIGHKE "OTJIMYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ouenka '"ya0BJIeTBOPUTENbHO' BBICTABIACTCSA, €CiIM paboTa BBHIMOJIHEHA HE MOJHOCTHIO, HO
00BEM BBITTOJIHEHHOM YaCTH TAKOB, YTO MO3BOJISIET ITOJIYYHUTh ITPABWIIBHBIC PE3YJIBTATHI M BHIBOJIBI; B X0OJI€
MPOBeICHUS pabOThI ObUTH AOMYIEHBI OIIHUOKH.

OueHka '""HeyI0BJIETBOPHUTEIbLHO'" BBICTABIISETCS, €CIM PA0OTa BBHIMOJTHCHA HE TMOJIHOCTHIO HITH
00BEM BBITTOTHEHHOM Y4acTH PabOThI HE MO3BOJISET CACNIATh MPABHIIBHBIX BHIBOJIOB.

Tema 1.3 KopHu, crenenu u jorapugmbi
IIpakTnyeckas padora Nel7. Pemenue JiorapupMu4ecKuX ypaBHEHHI 1 HEPABEHCTB.
esab: opMupoBaTh HaBBIKHM peIICHHs JOrapuPMHUUECKUX YpaBHEHUN U HEPABEHCTB.

BeinosiHenune padoTsl crnoco0cTBYeT (POPMHUPOBAHUIO:
OK 01 BeiObupaTth crnocoObl pemieHus 3aaad NpopecCHOHANbHON JeATEIbHOCTH MNPUMEHUTENIBHO K
pa3IMYHBIM KOHTEKCTaM ;
OK 02 Hcnonbp3oBaTh COBpPEMEHHBIE CpEACTBAa IOWCKA, aHAIW3a W HHTEpIpeTaluu HHPOpMalUU U
MH(pOPMAaIMOHHbIE TEXHOJIOTUH JUIsl BBIMOJIHEHUS 3a/1a4 MPO(ECCHOHATLHOMN 1A TEIbHOCTH;
OK 04 D¢} dexTuBHO B3auMOIEHCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMaH/E.

MarepuajnbHoe o0ecnieyeHue:
WNHnuBuayanbHble 3a1aHKs, CIIPABOYHBIE MATEpUAIIbl, KOHCIIEKTHI JIEKIIH.

3ananue: Pemnre gorapudMUyYecKre ypaBHEHHS U HEPABEHCTBA:
1) logix —log ,x — 6 =0;

2) ilg (x> —4x — 1) =lg 8x —lg4x

3) log:(3x+5) +logi(x —1) = -1

4) logZ(Zx -3)+ log36(3x + 1) <loge 21 — logg 3.

ITopsinok BbINOJHEHHS PadOTHI:
1) Haiitu 001acTh 10MyCTUMBIX 3HAUEHUI.
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2) Ucmoms3yst cBoiicTBa JIOrapuMoB 00€ YacTH ypaBHCHHs TMPUBOIUM K OJHOMY OCHOBAHHIO
log, f(x) = log, g(x). llorenmupyem 06e yactu ypaBHenus, norydaem f(x) = g(x).

3)  Pemraem nosnydeHHOe ypaBHEHHE. T.K. HOTEHIIMPOBAHKE YPABHEHHUSI MOXKET IMPUBECTH K MOSIBIICHHIO
MOCTOPOHHUX KOPHEH, TO JIe/IaeM ITPOBEPKY.

4)  3ammchIBa€M OTBET.

5)  Ucnons3ys ompezaesneHue gorapudma o0 4acTH HEPABEHCTBA MPUBOIUM K OJHOMY OCHOBAHHIO, T.
¢. moiy4yaeM HepaBeHCTBO Buaa 10g,f(X) < 10g.g(X).

6) Ilpu peumeHnu orapuMHUUECKHX HEPABEHCTB HYXXHO YYUTHIBATH CBOWCTBO MOHOTOHHOCTHU
sorapuMuIecKor PyHKIUH, T.€.

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

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

[Tpu 3TOM HYXHO 0053aTEIBHO YYUTHIBATH M 00JACTh JONYCTHUMBIX 3HAYCHUH.

Pemenue norapupMu4eckoro HepaBeHCTBA CBOAUTCS K PEHICHUIO CHCTEM HEPaBEHCTB!

f(x)>g(x)

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

gx)>0

fx) <g(x)
npu 0 < a <1 log, f(x) >log,g(x) &1 f(x)>0
gx)>0
1) logix —log ,x—6=0 o/13: x>0
Pemraem 310 ypaBHEHHE METOI0M BBEICHUS HOBOM MEPEMEHHOM |
logyx =y

yi-y—-6=0;
Vi =2y, = 3;
Bo3sBpaiaemcs k crapoil IEpeMEHHOM:
log,x=—2 wm logyx =3.
[Tonyunnm npocrelinme JorapupMuUUecKie ypaBHEHUs], pelias KOTOpbIe MOTydyuM
x =472 x = 43,
x == x = 64.

16’

O06a 3HaueHHs BXOJAT B 06IACTh JOIMYCTUMBIX 3HAYECHHUIA.
OrtBer: i; 64.
16
x> 0;
2) log;(2x? — 7x + 6) —log,(x — 2) =log,x  OH3: {2x2 —7x+ 6> 0
x—2>0

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

2x2 —7x + 6 = x% — 2x;

2x2 —7x+6—x%42x=0;
x*>=5x+6=0;

X, =2; x, = 3.

[IpoBepum, npuHaIexar 1u HalaeHHble KopHu O/]3:

45



2>0;
x1=2;{2-22—7-2+6=0
2—-2=0

3>0;
x2=3{2-32—7-3+6>0;
3—2>0

OrtserT: 3.

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

CocTaBuM cucTeMy HEPaBEHCTB, YUUTHIBAs, UTO JIOTapU(PMUPYyEMOe BbIpaKEHUE JTOJKHO OBITh
MOJIOKUTEILHBIM U OCHOBaHHE MeHbIIE 1.

{ x2+7x+10>0
2 < 1\72;
X +7x+10_(5)

{x2+7x+10>0.
X’ +7x+10< 4’

Penraem KBajpaTHBIE HEPABEHCTBA:
X’ +7x+10>0
x4+ 7x+10=0

X, =-=5; x, =2 + - +

x>+ 7x+10< 4
x>+ 7x+6=0
X1 =—6; x, =—1 = S - —t S
-6 -1

Haiiném pemenne cuctemsl:

PAPOINN KOS/
-6 -5 -2 -1

Otser: [—6; —5) U (—2;—1]
dopma mpeacTaBIeHHs Pe3yJIbTaTa: BBIIOIHEHHOE 33 aHIe

Kpurtepun onenkmn:

Ouenka "oTJIHYHO" BBICTABIACTCS, €CITM paboTa BHIMIOJIHEHA B TIOJIHOM 00BEME C COOI0IeHHEM
HEO0OXOIMMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCe
3aITMCU Y BEIYMCICHMA.

Ounenka ''Xxopomo" BBICTaBISETCS, €CIHU BBIMOIHEHBI TpPeOOBaHUS K OICHKE "OTIWYHO", HO
JONYIIEHBI 2-3 Heo4YeTa.
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Ounenka '"ya0BJIeTBOPUTEJIBHO' BBICTABISECTCSA, €CM paboTa BHINOJIHEHA HE MOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOIYYHUTh NMPaBUIIbHBIE PE3YIbTAThl U BBIBOJIbI; B XOE
poBeIeHUs paObOTHI ObUTH TOMYIIEHbI OLITHOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISCTCSA, €CJIM paboTa BBHIMOJHEHA HE MOJHOCTHIO WIIH
00BEM BBITTOJIHEHHON YacTH PadOThI HE TIO3BOJIAET CIENIATh MPABUIIbHBIX BHIBOJIOB.

Tema 2.1 OcHOBHbIEC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBanne TPUTOHOMETPUYECKHUX BbIPAKEeHU

IpakTuyeckas padora Nel8. PaguanHHblii MeTON M3MepeHUS YIJIOB BPAIEHUSA U CBA3bL C
rpaaycHoii Mepoii. HaxoxxaeHue 3Ha4YeHUl TPUTOHOMETPUYECKUX QyHKIMI

Heab: ®opmupoBaTh HaBBIKM TIEpeXo]ia OT paguaHHOW MEphl YIIIOB K TPaJyCHOW M OOpaTHO,
HAXOXJICHUS 3HAYCHHH TPUTOHOMETPHUUECKUX (YHKIIHIMA.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 Beibuparh cmocoObl pemieHust 3aaad Mpo(hecCHOHAIBHOW JAEATEIBHOCTH NPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM ;
OK 04 DddexTrBHO B3aUMOJCHCTBOBATh U pabOTaTh B KOJJICKTHBE U KOMAH/IE;
[IK 2.5. IloaroraBinuBarh JaHHBIE I 0a3bl 3HAHUIA.

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

3ananmue:
1. BwIpaszure B pajguaHax BEJIMUYUHY YIJIa, 33JJAHHOTO B Ipaycax
a) 150° 0) 450° B)40°
2. BeIpasure B rpaaycax BEIHUWHY yIIia, 3aIaHHOTO B pajMaHax
a) =  6)4m  B) =
10 9
3. Hcnonb3ys onpeseneHusl TPUrOHOMETPHUYECKUX (DYHKIIUN, HAWUTE 3HAKU 3TUX (QYHKIUN JJIST YTIIOB:
o 2m
a) —210 0) 5

HOpﬂI{OK BbIITOJTHCHU A paﬁoTbI:

s
1. PanuanHas u rpagycHast Mepbl cBs3aHbl 3aBUcuMocThi0 180° = m paguaH. [Tostomy 1° =

180°’

T
3HAYUT X ° = Tag & PaiaH.

. . 180°
2. YToOBI BBIPA3UTh YroJl B TP yCHON Mepe BOCHOIB3YHTECh COOTHOIIIEHHEM 1paj = :

3. HaqepTHTe CANHUYHYIO OKPYKHOCTB, OTJIOXKHUTC 3a)IaHHBIﬁ YroJ, moOMHs, 4TO IOJIOKHUTCIbHBIM
CUHUTACTCH yroli, OTKHa,Z[BIBaCMBIﬁ IMpOTHUB 4acoBOM CTPCJIKH, a OTPULATCIIBHBIM — I10 4acoBOM CTPCJIKC.

1. BBIpa3I/ITC B paJraHax BCJIIMYUHY yIJid, 3aIaHHOTO B I'paJiycax
a) 120° 6)225° &) 10°

a) 120°=—2—-120° =2 §)225° = 2—.225°=3% py10°=-2_.10° ==,
180 3 180 4 180 18
2. BLIpaSI/ITC B I'paaycCax BCIIMYUHY yIJid, 3aIaHHOTO B paJuaHax
3T 21 51
2y 3180 3T jgge )20 _180° 2 _ a0 Sn_ 180°5m o
5 T 5 9 T 9 6 T 6
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3. Ucnonp3ys ompesieieHuss TPUTOHOMETPUIeCKUX (YHKIUH, HAlAUTe 3HAKW 3TUX (DYHKIUN IS
YTJIOB:
3
a) —120° 6) ?"
[TocTpouM €AMHUYHYIO OKPYXHOCTh M OTJOKHUM JaHHbIE yriibl. Yron—120° oTknaabpiBaeM MO
yacoBoil ctpeinke. Touka, coorBeTcTBYOoIas yriay —120° nexurt B |11 uerBepTH, 3HAUUT,
cos(—120°) < 0, sin(—120°) < 0,
tg (—120°) > 0, ctg(—120°) > 0.

CDopMa NMpeacTaBJdCHUs pedyjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurepun oneHku:

Ouenka "0TJMYHO" BBICTABISICTCS, €CJIM paboTa BBIMOJHEHA B MOJIHOM 00BEME ¢ COOII0IEHUEM
HEOOXOMMOM ITOCIIeI0BATEILHOCTH JICHCTBHI; B OTBETEC NPABMWJIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

Ouenka ''Xopouio'" BBICTABISACTCSA, €CIU BBITIOJHEHBI TPEOOBAHHS K OIEHKE "OTJIMYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ounenka '"yI0BJIeTBOPUTENbHO'" BBICTABIACTCSA, €ClIM pabOTa BBINOJIHEHA HE TOJHOCTHIO, HO
00BEM BBITTOJTHEHHOHN YaCTH TAKOB, YTO MMO3BOJISICT IMOJIYYHUTh MTPABUIIBHBIC PE3YJIBTATHI M BBIBOJIBI; B XOJI€
MpOBeICHUS pabOThI ObUIH AOMYIIEHBI OIIHUOKH.

OueHka '""Hey10BJIETBOPHUTEILHO'" BBICTABIISETCS, €CIM PA0OTA BBHIMOJTHCHA HE MOJIHOCTHIO HITH
00BEM BBITIOJTHEHHOM YacTH paOOThI HE MTO3BOJISET CACNATh MPABHIIBHBIX BHIBOJIOB.

Tema 2.1 OcHOBHBIE NIOHATHS TPUTOHOMETPHUH.
IIpeoOpa3zoBaHue TPUTOHOMETPUYECKUX BbIPAa:KeHH

IIpakTnueckas padora Nel9. [Ipeodpa3zoBanusi TPMrOHOMETPUYECKHUX BbIPAsKeHUHH.
OcCHOBHBIC TPHTOHOMETPHYECKHE TOMKIECTBA.

He.m;: CDOpMI/IpOBaTL HaBBIKH npeo6pa30BaHI/I$1 TPUTOHOMCETPHYICCKUX BBIpa)KeHHfI, HCIIOJIb3YA
OCHOBHBIC TPUTOHOMETPUUCCKUE TOXKICCTBA.

BbinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:
OK 01 BeiOupars crnocoObl pemieHust 3aaad MpohecCHOHATBHON JEATENIbHOCTH HPUMEHHUTENIbHO K
Pa3IMYHbIM KOHTEKCTaM ;
OK 04 D¢ddexTuBHO B3auUMOICHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE.

MarepuajbHoe obecnedeHne:
I/IH}]I/IBI/IHyaJ'H)HBIe 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI .]'IeKHPIfI.

3ananmue:
1. Haiiqure 3HaUeHHs TPUTOHOMETPHYECKUX (PYHKIIHIA, €CIIH H3BECTHO:
3
1) cos x= 0,8, 7” <xX< 2T
2) sin «= 0,6,% <x< 1T
3
3) tg x= _Z’g <x< 1.
2. Konebanue nanpsokenus 3anaercs popmymnoii: U(t) = U, cos(wt + ¢,).Haiigure 3Hauenune
HanpsHKeHUs, eciii u3BectHo, uro U, = 100 B, ¢, = 0, sinwt = 0,6;

0<wt<§.
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€0512°c0548°—sin12°-sin48°
€c0554°-sin36°+c0s36°-sin54°
3
sin(m+a tg\—ta cos 2t .
, (3,r ) _ G )+tg(n—a);6) ————sint
sin(5-a)  ctg(m—a) cost —sint
2. n<o<<37"; n<ﬁ<37”.

3 2
5. JIaHO cos «x= —2i cosp=—2

3.Breruuciure

4. YpocTuTe BhIpAKEHHUE a)

Haiigute sin(x —p).

6.Jl0Ka)KHUTE TOKAECTBO; Snc—plcosbicosta-fsinf _

cos(a—p)cosB—sin(a—pB)sinf =tga

ITopsinok BbINOJIHEHHUSI PA0OTHI:
1. 3anumwure ycioBue.
2. 3anumute GOpMyIbl OCHOBHBIX TPUTOHOMETPUYECKUX TOXKJIECTB, COJACpIKAIINE JAaHHYIO (PYHKIIHIO U
Ty, KOTOPYIO HEOOXOUMO HAWTH.
3. Bripaszure neusBecTHyro ¢yHkIH0. Eciu HeoOX0IuMo M3BII€Yb KBAPATHBIN KOPEHb, TO OMPEIEIUTE
3HAK UCKOMOM (PYHKIIMH, UCIIOJIb3YS 3aJaHHYIO YETBEPTh.
4. BoluncnuTe 3HAYEHUS BCEX HEU3BECTHBIX (DYHKIIUH.

1. Jano: cos x= 0,8, 3;” <x< 2T

Haiitu: sin , tg &, ctg «
Pemenue:
1)3anuiieM 0OCHOBHOE TPUTOHOMETPHUUECKOE TOXKAECTBO
cos? « +sin? <=1

Beipaszum u3 Hero uckomyro QyHKIHIO Sin X= +vV1 — cos? «
Tax xak cunyc B IV 4eTBepTH UMEET OTPULIATENILHOE 3HAUEHUE, TO
sin x= —/1 - 0,64 = —/0,36 = —0,6.

2) 3anuiieM OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO

sin <

tg <=
CcoS X
HO,Z[CTaBI/IM HN3BCCTHBIC 3HAUYCHUA U HaﬁHeM HCI/IBBCCTHYIO (I)YHKI_II/IIO
-0,6 6 3 075
08 8 4

3) 3amumeM OCHOBHOE TPHIOHOMETPHUYECKOE TOXKIECTBO
tg «<-ctga =1

tg x=

1
Beipaszum 13 Hero uckoMyro GpyHKIUIO ctg X= P

; 4 11
==——= —] —
9 3 3

3. Hano: )sin x= 0,6,% <X T
Haiitu: cos %, tg «,ctg <
Pemenue:
1)3anuiieM 0OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO
cos? « +sin® =1
Bripaszum u3 Hero uckomyro QyHKIHO oS X= +V1 — sin? «
Tak kak kocunyc Bo || uetBepTu oTpunarenes, To cos x= —/1 — 0,36 = —0,8.

2) 3anumieM OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO
sin «

tg =
g cos X
[ToncTaBuM M3BECTHBIC 3HAYCHUS U HAWJIEM HEU3BECTHYIO ()YHKIIUIO
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t 26 6 3 0,75
= = ——=——= —
9%="08" "8 2 ’

3) 3amuiieM OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO
tg «<-ctga =1

1
BBIpa3I/IM N3 HET'O HCKOMYIO (bYHKI_[I/IIO Ctg X= tg_oc

ctg X=——=—1—=

Wl
w

4. Nano: tg = —%,g <x< 1
Haiitu: cos &, sin &, ctg «
Pewenue:
1) 3anuiiemM OCHOBHOE TPUTOHOMETPUYECKOE TOXKICCTBO
tg «<-ctga =1
Beipaszum u3 Hero uckomyro GpyHkIuio ctg <= tgio(

t 11
x=—1=
ctg 3

2) 3anuiieM OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO

1
Bripazum u3 HEero uckomyro pyHKIUIO COS X= + —
v 9

1 1

Tax xak kocunyc Bo |l yerBepTu orpunareneH, To cos X= — ==—7==
14— =
16 16

3) 3anuiieM OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO
cos? « +sin? <=1
Bripa3um u3 Hero HCKOMyo QYHKIHO Sin <= +V1 — cos? «

Taxk xak cunyc Bo || yeTBepTH MOMOKUTENBHBIN, TO Sin <= +/1 — 0,64 = /0,36 = 0,6.

2. Konebanue nHanpsbkenus 3amaercs popmysnoit: U(t) = Uy, cos(wt + ¢,).Haiinure 3naueHue

HaIpsKEHUs, €CIM U3BeCTHO, uto U,, = 100 B, ¢, = 0, sinwt = 0,6;

O<wt<§.

€0571°-€c0526°+sin71°sin26°
§in20°c0s25°+c0s20°sin25°

3.Berunciure
Pemrenue:
c0s71° - cos26° + sin71° - sin26°

sin20° - cos25° + cos20° - sin25°
I[J'IH peUICHUSA HaM HCO6X0,[[I/IMO HCITOJIb30BATh (I)OpMy.TIBI CJIOKCHUA:
cos(a + B) = cosa - cosp F sina - sinf
sin(a + B) = sina - cosp + cosa - sinf
c0s71° - cos26° + sin71° - sin26°  cos(71° — 26°)  cos45°
sin20° - cos25° + c0s20° - sin25°  sin(20° 4+ 25°)  sin45°
4. YrpocTuTe BblpaxeHye; Si00 Hae(x1807)cos (360" a)

ctg(g—a)-ctg (n+a)-cos(37n—a)

= tg45°

[Ipu pemieHun 3TOro 3agaHusl HYKHO NPUMEHUTH (HOpMYIbl IpuBeneHUs. [ 3TOro BCIOMHUM
MHeMOHH4YecKoe npaBwio: 1) HazBanue pyHKIMM He MEHSIETCA, €ClM K apryMEeHTy o rpuOasisiercss —mn

uiu mn.

Hazpanue ¢GyHKIUM MeHsETCS, €ClIM K apryMEHTy o MpHOaBiseTcs —gn 1581071 gn, N- HEYETHOE
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YUCIIO.
2) CtaBUTCS 3HAK UCXOHON (DYHKIIMH, CUUTAS , UTO Oi- OCTPBIA YTOJ.

Pemenue:
sin(180° + a) - tg(< —180°) - cos(360° — a) —sina - tga - cosa cosa cosa  cosa - sina )
ctgCE— a) - ctg(m + @) - cos(C= — a) Ctga-ctga- (-sina) ctga 2% cosa s
2 2 sina

5. JlaHo sin «= —; cosf =3; > <«<m 0<f <.

Haiinute sin(x +8).
Pemenue: Hnst peuenus HaM HY>XHO HCII0JI30BaTh bopmymny CIIOKEHUA
sin(a + B) = sina - cosf + cosa - sinf
Ho Ham Heu3BeCTHBI 3HaueHUs cos X u Sinf.
Haitnem cHauana 3T 3Ha4€HUs, HCII0JIb3YSl OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO:
cos? o« +sin? «=1
Boipasum u3 Hero HCKOMyro QYHKIUIO cos «= +V1 — sin? «

sinf = +/1 —cos?pB

64 289 64 15
Tak kak KOCHUHYC BO I YCTBCPTU OTPHULIATCIICH, TO COS X= — /1 —_—— = ’— —-_—— =
289 289 289 17

- . 16 25 16 9 3
Tax xak cuHyc B | 4eTBEpTH MOJIOKHUTENBHBIH, TO sinf = \/ 1-2= \/E —==J==c

[ToncraBuM HaliieHHbIE 3HAUE€HUS B (DOPMYITY M BBIYMCIUM 3HAYCHHE
sin(x +p).

5 85 85 85
=tga

. 8 4 15\ 3 32 45 13
Sln(OC-I-B):ﬁ'g-l'(—ﬁ)'

sin(x—pB)cosB+cos(a—B)sinp
cos(a—p)cosp—sin(a—pB)sinf

6./]oxaxuTe TOXKIeCTBO:

Jloka3aTenbCTBO:
Brinuiiem oTieapHO J€BYIO YacTh TOXK/IECTBA U MpeoOpa3yeM ee, UCHOIb3ysl POPMYJIIbl CIOKEHUS:

sin(x —pB) cosp + cos(a — B) sinf _ sin(a —p+p) sina
cos(a — B) cosp — sin(a — B) sinf ~ cos(a — B +B) cosa
tg x=tg <

tga

ToxxkaecTBO JOKa3aHO.
BosmoxeH u apyroii croco0 10Ka3aTenbcTBa:
sin(« —B) cosp + cos(a — B) sinf  (sina - cosf — cosa - sinf)cosf + (cosa * cosf + sina * sinf)sinf
cos(a — B) cosp — sin(a — B) sinf ~ (cosa - cosp + sina - sinf)cosf — (sina - cosf — cosa - sinf)sinfi
PaCKpOCM CKOOKH U IMpUBCACM HOI[O6HBIC cJ1aracMbI€

sina - cos?f — cosa - sinf - cosf + cosa - cosP - sinf + sina - sin?ff  sina - cos?p + sina - sin?f

" cosa - cos?f + sina - sinf - cosf — sina - cosf - sinf + cosa - sin2f  cosa - cos?f + cosa - sin?f
sina(cos?p + sin’B)  sina ,
= = = a
cosa(cos?B + sin?B) cosa g
tg X=tg <
(I)opMa NpeaACTaBJICHUSA PE3yabTaTa: BEIIIOJIHCHHOC 3a/IaHNE

Kpurepum ounenku:

Ouenka "0oTJIMYHO'" BBICTABISIETCS, €CJIM paboTa BBIMOJHEHA B MOJIHOM 00BEME ¢ COOII0IeHUEM
HEOOXOMMOM TOCIEeI0BaTeILHOCTH JIEUCTBHI; B OTBETE MPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ounenka ''Xopomo" BBICTAaBISETCS, €CJIM BBIIOJHEHBl TpeOOBaHUS K OIEHKE "OTIWYHO", HO
JOMYUIEHBI 2-3 HeJloYeTa.

Ouenka '"ya0BJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIBHEBIE PE3YNIbTATHI U BHIBOJIBI; B X0OJI€
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MPOBEICHUS pabOTHI ObUIN TOMYIIEHBI OIITUOKH.
Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISCTCSA, €CIM PaboTa BBHIMIOJHEHA HE MOJHOCTHIO HIIH
00BEM BBITTOJIHEHHON YacTH PadOTHI HE TIO3BOJIAET CAENIATh MPABUIIbHBIX BHIBOJIOB.

Tema 2.1 OcHOBHbIEC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBanne TPUTOHOMETPUYECKHUX BbIPAKEeHU

IMpakTnyeckoe 3ansaTue Ne 20
«IIpeodpa3oBaHNsi TPUTOHOMETPHUYECKHUX BhIpa:keHUil. @®OpMYyJibl C10KEeHH S, YIBOCHUSI.
®opmyabl npuBeaenus. [IpeodpazoBanne cyMMbl TPUTOHOMETPUYECKUX PYHKIUI B
npou3BeJeHue, Npeodpa3oBaHne NPON3BeIeHUsI TPUTOHOMETPUYECKUX (PYHKIIUI B CyMMY)

Heas: Hayuutbcst  mpeoOpa3oBbIBaTh ~ TPUTOHOMETPUYECKHE  BBIPDAKEHHS,  HCIIOJIB3YS
TPUTOHOMETPHUYECKUE (POPMYJIBI.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 Beibuparh cmocoObl pemieHust 3aaad Mpo(hecCHOHAIBHOW JAEATEIBHOCTH NPUMEHHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM
OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh U PabOTATh B KOJUICKTHBE U KOMaH/IC

MaTepuaﬂbnoe odecmeyeHue:
I/IHI[I/IBI/II[yaJ'IBHBIC 3a/laHus, CIIPABOYHBIC MaTCpUaJibl, KOHCIICKTLI HeKHHﬁ.

3aganue:

1. HaiinuTte 3HaUY€HHUE BBIPAKCHUS:
€0s578°—c0s42°
cosa—cos3a+cos5a—cos7a

sin78°—-sin42°

2. YTpoCTUTE BBIpAKEHUE— : : —.
sin a+sin3a+sin5a+sin 7a

in2a+siné
3. JIOKaXHUTe TOKIECTBO: ——— % — tg4q
cos2a+cosé6a

IMopsiiok BbINoOJIHEHUS PAOOTHI

1) 3anumuTe 3agaHKe W ONPEACIUTe, KakuMH (OpMylIaMH TPUTOHOMETPHH  HYKHO
BOCIIOJIb30BaThCH.

2) Ilpumenute 3TH GOPMYIIBI.

3) YopoctuTe MOJyYMBINEECS BbIpaKEHHE. BbIYMCINTE, €ClM 3TO HEOOXOAMMO, 3HAUCHHE
BBIp)KEHUS.
sin68°—sin22°

1. Haiinute 3HaYeHHE BHIPAKEHUS:
c0568°—c0s22°

Jlia pelieHUss HaM HYKHO BOCIIOJIb30BaThes (opMysiaMu MpeoOpa3oBaHUS CYMMBI U Pa3HOCTH
TPUTOHOMETPHUYECKUX (PYHKLUI B POU3BE/ICHHE:

a+pf a—pf
cosa + cosf = 2cos * cos
2 2
_a+p a-=p
cosa — cosf} = —2sin - sin
2 2
a+ a—
sina + sinfd = 2sin p ‘- cos p
2 2
. . at+p a-=p
sina — sinfl = 2cos sin—

Perienue:
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68°+22° . 68°-22°
sin68° — sin22° 2cos : 2 2c0s45° - sin23° cos45°
= = —Ctg45° = —1

c0s68° — c0522°  _ogin SEF2E . (i, 88722"  —25in45° - sin23° sin45°
2

sin3a+sina
2. YpoCTUTE BBIPAKEHUE ————————
cos3a—cosa

Jlyisg pelieHUsT HaM HYKHO BOCIIOJIb30BaThesa (hopMyllaMu IpeoOpa3oBaHUs CYMMbI U Pa3HOCTH
TPUTOHOMETPHUYECKUX (DYHKIUN B IPOU3BEICHHE:

a+p a—pf
cosa + cosf = 2cos > " cos >
_a+p a-p
cosa — cosf = —2sin - sin >
a + a—
sina + sinf = 2sin Zﬁ-cos 23
. . a+p a—-p
sina — sinf = 2cos - sin >
Pemnrenue:
2sin 3a+aco53a—a
sin3a +sina 2 2 _ 2sin2acosa  COSa ctoor
cos3a — COS . 3a+a . 3a—a —2sin2asin o sin

2

sina+sin3a+sins5a

3. JlokaxuTe TOXIeCTBO: = tg3a

cosa+cos3a+cos5a
HJ’IH peUICHUA HaM HY)KHO BOCIIOJIB30BAaThHCA Q)OpMYHaMI/I npeo6pa30BaHH$[ CYMMBI H Pa3sHOCTH
TpI/IFOHOMCTpI/I‘ICCKI/IX q)YHKIII/Iﬁ B HpOI/ISBeI[eHI/IC.

Pemenne:
sina + sin3a + sin5a

=tg3a
cosa + cos3a + cos5a g

Beimumem oTesbHO JIEBYIO YaCTh TOXKIECTBA U MPE0OpazyeM ee, UCIOoIb3ys (HOPMYIIbL:

. at5a a-5a .
sina + sin3a + sin5a  (sina + sin5a) + sin3a  25in S cos——+ sin3a  sin3a - cos(—2a) + sin3a

cosa + cos3a + cos5a  (cosa + cos5a) +cos3a  2¢0s X% c0s P3% 4 cos3aq €0S3a - cos(—2a) + cos3a
2 2

Bocnonib3yeMcst 4eTHOCTBIO KOCHHYCA cos(—a) = cosa
sin3a - cos2a + sin3a  sin3a - (cos2a +1) sin3a

= = = =tg3
cos3a - cos2a + cos3a  cos3a - (cos2a +1) cos3a g3

tg3a = tg3a
ToxxkaecTBO JOKa3aHO.

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHNE

Kpurtepun onenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
HEOOXOMMOM TOCIe0BATeILHOCTH JIEUCTBHI; B OTBETE MPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

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

Ouenka "yI0BJIETBOPUTENIbHO'" CTaBUTCS, €CId pabdOTa BBIMOJTHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOJIHECHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NpPaBUJIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBEICHUS pabOThI ObUTH AOMYILEHBI OIIUOKH.

Ouenka "Hey10BJI€TBOPUTEIbHO'" CTaBUTCS, €CJIH padOTa BBHIIOJIHEHA HE MOJHOCTHIO UITH 00BEM
BBITIOJTHCHHOU YacTH PaOOTHI HE MTO3BOJISAET CALIATh MPABIIBHBIX BHIBOJIOB.

Tema 2.1 OcHOBHBIE IOHATHSA TPUTOHOMETPHH.
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IIpeoOpa3oBanne TPUrOHOMETPHYECKHUX BbIPAKEHUH
IIpakTnyeckoe 3ansaTue Ne 21

IHocTpoenne rpa¢ukoB TPUTOHOMETPUUYECKUX (PYHKIIUI € MCIIOJIb30BAHHEM IeOMETPUYECKHX
npeodpa3oBaHuil

Henab: HayunuTtbes cTpouTh rpaiku TPUTOHOMETPUYECKUX (PYHKIINH

BoinosineHne padoThl cioco0CcTBYET (POPMUPOBAHMIO:
OK 01 Beibuparh cmocoObl pemieHust 3aaad MNpo(hecCHOHAIBHONW JAEATEIbHOCTH NPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM
OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh U PabOTaTh B KOJUICKTHBE U KOMAaH/IE

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

3aganue:
[octpouTts rpaduk GpyHKIHUU y = 3sin(x — %). 3anucarb CBOICTBA 3TOM PYHKLINH.

Ilopsinok BbINOJHEHHS PA0OTHI:

[Tpu nocTpoernu rpaduka Hy>KHO BOCTIONIB30BATHCS MPEOOPA30BAHUSIMU TPAPHUKOB.

1.y = f(xX) + b — rpapux ¢yHkmuu nomydaercs u3 rpaduka ¢ydkuu Yy = f(X) myrem
napajuieJIbHOTo MepeHoca 3Toro rpaduka Ha BeauuuHy Baoib ot OY. Ilpu stom, eciu b>0, To rpaduk
dbyukiuu f(X) + b pacmonaraercs Boiie rpaduka Gynkuuu f(x), ecau b<0, To HuKe 3TOrO rpaduKa.

2.y =T (X + b)- rpadpux dyHkumu nomydaercs u3z rpaduka GyHkuumu y = f(X) ¢ MoMoIIb0
napajiesIbHOro IepeHoca 3Toro rpaguka Ha BenuuuHy b Brosns ocu OX, npu 3tom, eciau b>0, To ciBUT
BJIEBO, a ecyid b<<0, TO CBUT BIIPaBO.

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

4.y = a f(x) — rpadux ¢yHkuuu nomydaercs u3 rpadpuxka ¢yskuuum y = f(X) ¢ nomomibro
pacTshkeHUs WK cxaTus rpaduka no ocu OY mponopruoHaabHO KOG PUIMEHTY a, TpuYeM,

eciu @> 1, To Bce opauHathl rpaduka af(x) yBennuuBarOTCs B a pas, eciiu a< 1, To yMEHBIIAIOTCS B
a pas.
5.y = fla x) — rpadpuk ¢yHKIMU mnosydaercs u3 rpaduxa ¢yHkuuu y = f(X) ¢ nomomibro
pacTshHKeHUs WIN CKaTHsl BAOJb oc OX MpOoNopHUOHANBHO KOAPOHUIMUEHTY @, IpudeM, eciu, a > 1, To
rpaduk cxxumaercs B a pas, eciau 0 <a<l, To pactsarusaercs B 1/a pas.

6.y = | f (x] - ISl IOCTPOEHHSI ATOTO rpaduka HY)KHO NOCTPOUTH Tpaduk yHKImm y = f(x) u

0T00pa3uth oTHOCUTENBHO ocu OX Te yacTu rpadurka, KOTOpbIE PacoI0KEeHbl HUKE ITOU OCH.
[Tocne moctpoenus rpaduka NpoBeIUTE UCCiIe0BaHNE (PYHKIUH IO 001IIel cxeme.

- i3 = =
HoctpouTts rpauk GyHKIMH y = 2cos(x + 7). 3aIUCcaTh CBOUCTBA 9TON (PYHKIHHL.
Chauana noctpouM rpaduk GyHKIHUU y = cosx

— T = il
Iepenecem rpaguk QpyHKUUA y = cosx Ha - BieBo. [lomy4nm rpaguk GpyHKInn y = cos(x +2).
PactsiHeM rpaduk nonyuuBiieics GpyHkuuu B 2 pasza B1odb ocu Oy.




Hccnenyem dyHkimro mo oodmieit cxeme:

D(y) =R,
E(y) =[-2; 2]
y =0, mpu X=n/6 + ntn, n € Z,
OyHKIMS 0011Iero BUA.
DyHKIUA HEMOHOTOHHAS,
npu X € (2n/3 + 2nn; 5m/3 + 2mn) — byHKIHS BO3pAaCTaeT;
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

(I)opMa NMpeaACTaBJICHUA pe3yjabTaTa: BhIIIOJIHEHHOC 3a1aHUC

Kpurepun oneHku:

Ounenka "oTau4HO" CTaBUTCS, ecnu paboTa BBINOJIHEHA B IMOJTHOM OO0BEME C COOIOJICHUEM
HE0OXOIMMOM MOCIEA0BAaTENbHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBINIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHUA.

Ouenka "Xopouo' cTaBUTCS, €CIHM BHIIIOJHEHBI TPEOOBAHUA K OLIEHKE "OTJIMYHO", HO JOMYIIEHbI
2-3 Henmouera.

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €clid pabOTa BHIMOJHEHA HE MOJIHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET MMOJYYUTh NPAaBUIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBeJICHUS pabOThI ObUIH AOMYIIEHBI OIIUOKH.

OueHka "Hey10BJIEeTBOPUTEIBbHO' CTaBUTCS, €CIIM padOTa BBHIMIOJIHEHA HE MOJIHOCTHIO UM 00BEM
BBITIOJIHCHHOW YacTH paOOThI HE MO3BOJISET CACNIATh MPABHIIbHBIX BBIBOJIOB.

Tema 2.1 OcHOBHbIE IOHATHS TPUTOHOMETPHH.
IIpeoOpa3zoBaHue TPUTOHOMETPUYECKUX BbIPAKEeHHU I

IIpakTnyeckoe 3ansitue Ne 22
Onucanue NPOU3BOACTBEHHBIX MPOIECCOB ¢ MOMOUILIO rpadgpukoB GpyHKUMI

Heab: HayunTthes ucnonp3oBath rpaduky pyHKINN B pelIEHUHU MPUKIIAJAHBIX 3a/1a4

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BeiOupars cmocoObl pemieHust 3aaad MNpo(hecCHOHAIBHOW JAEATeNbHOCTH NPUMEHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM
OK 04 D¢ dexTrBHO B3aUMOIeHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH 1€
[IK 2.5. I[ToaroraBiauBarh JaHHBIE I 0a3bl 3HAHUIA.

MarepuanbHoe o0ecrieyeHme:
WNHauBuayanbHble 3a1aHNsSL, CIPABOYHBIE MAaTEPUAIIbl, KOHCIIEKTBI JIEKIIUH.

3aganme:

1. Ha pucynke n3o0pakeH rpauk 3aBUCUIMOCTH KOOPJAUHATHI OT BpPEMEHU
KoJIe0Iolerocs Tena.
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+ . . - \j *
£ a A

ITo rpaduky onpenenure: 1) aMmuTyay Kojaebanuit; 2) nepuoa kojebaHuit; 3) 4acToTy
KosiebaHuii; 4) 3aNHUIINTE ypaBHEHUE KOOPIUHATBI.

2. Ectb MrHoBeHHas gororpadus BOJHbI B PE3MHOBOM ILIHYPE.

Omnpenenure: 1) [UIMHY BOJHBL; 2) aMIUIMTYAY KosieOaHUI YacTUYEK LIHYpa.

0 1 2\3/1 5 6\
3. 1o nmpexacraBneHHOMY rpaduKy ONMpeneInuTe aMIUIUTYAY U Iepruo/1 KoineOaHui

HUTAHOT'O MajdTHHUKA.
x,cm 4

Y
NV A

4. Ilo ypaBHEHHIO TapMOHUYECKUX KOJIEOAHUM ONPENETUTh AMILTUTYY, YTIOBYIO
CKOpOCTb, MEPHOA U YacToTy. HauepTuTh rpauk JaHHOTO rapMOHUYECKOTO KOJIeOaHMsl.
1) x =15 sin 3nt

2) x = 8 sin 1/3t

3)x =10 sin xt

Ilopsinok BbINOJHEHHS PadOThHI:

1) O3HaKOMUTBCS C YCIOBUEM 33/1a4H, IPOAHATIM3HUPOBATH IPa(HK.

2) Ilo rpaduky, ucnonab3ysi CBOMCTBA TPUTOHOMETPUUECKUX (PYHKIIMM, ONpeaeTuTh HEOOX0ANMbIE
BEJIMYMHBI, 3aIICATh OTBET.

[Ipu pemennu 3a1a4 HEOOXOIMMO HCIIOJIB30BaTh CBOMCTBA TPUTOHOMETPUYECKON (QYHKIIUU
y = sin x.
dynkmusy = Sin X
I'padkoM GyHKIIUU SABISIETCS CUHYCOMIA.
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[TosHY10 HEOBTOPSAIOIIYIOCS YaCTh CUHYCOUAbl HA3bIBAIOT BOJHOW CHHYCOUBI.
[TooBUHY BOJIHBI CHHYCOU/IbI HAa3bIBAIOT MOJTYBOJIHOM CUHYCOUIBI (MU apKOM).

. A T=2n
y=sinx L J

-2n 3n -7 -

I
™E T

CaoiicTBa GpyHKIHH Y= SiN X:
1) O6nacts onpeneneHus: GyHKIIUH —MHOXKECTBO JI€HCTBUTEIBHBIX YUCEI.
2) O6actpb 3HaueHU GyHKIMHA —0Tpe30K [—1; 1]
3) Oro HeueTHast PYHKLMA.
4) Oto HenpepbIBHAS (HYHKIIHUS.
5) Koopaunats!l Todek nepecedenus rpaduka:-c ocsio adbenucce: (nn; 0),-¢ ocsio opaunar: (0; 0).
6) Ha otpeske [-n/2; n/2] pyHKkuusa Bo3pactaer, Ha oTpeske [1/2; 3n/2] —yObiBaer.
7) Ha npomesxyTkax [27n; © + 2nn] GpyHKIMS IPUHUMAET NOJOKUTENbHbIE 3HaueHNs. Ha mpomexxyTkax
[-m + 27n; 27n] GyHKIMS TPUHAMACT OTPUIIATEIBHBIC 3HAYCHHUSI.
8) IIpomesxxyTku Bo3pactanusi yHKUuu: [-n/2 + 27nn; m/2 + 2nn].IlpomexxyTku yObiBanus GyHKuuu: [mw/2
+ 27n; 3n/2 + 27n].
9) Toukn MuaIMyMa pyHKIMH: -1/2 + 27tn. Toukn Makcumyma QyHKIUu: /2 + 21tn
10) ®yHkuus orpaHudeHa cBepxy U cHu3y. Hanmensiee 3Hauenue GpyHkuuu —1, Hanbosbliee 3HaUeHUE
1.
11) Oro nepuoanueckas pynkuus ¢ nepuogom 2n (T = 2)
®opma npeacTaBaeHus pe3yJbTaTa: BHIIIOJHEHHOE 33JJaHNe

Kpurtepun onenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu padoTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJIEHUEM
HEOOXOMMOM TOCIEeI0BATEILHOCTH JCUCTBUI; B OTBETE€ MPABUIBHO M aKKypaTHO BBITIOJTHEHBI BCE
3alUCH U BBIYUCIICHUS.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOMYILEHbI
2-3 HenoueTa.

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO IMO3BOJISIET MOJNYYWUTh NpPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJIE
MPOBEIEHUS pabOThI ObUTH AOMYILEHBI OIIHUOKH.

OueHka "Hey10BJI€TBOPUTEIbHO' CTaBUTCS, €CJIH padOTa BBHIIIOIHEHA HE MOJHOCTHIO U 00BEM
BBITIOJTHCHHOW YacCTH paOOThI HE TTO3BOJISIET CACNIAaTh MPABHIBHBIX BHIBOJIOB.

Tema 2.2 Tpuronomerpuyeckue ypaBHeHHs 1 HEPABEHCTBA

IpakTuyeckoe 3ansiTue Ne 23
«IIpocTeiiline TPUTOHOMETPHYECKHE YPABHEHHUSI M HEPABEHCTBAY

He.]'Ib: Hay‘{I/ITBCH pemarb HpOCTCI‘/’II_HI/Ie TPUTOHOMCTPUUICCKHUEC YPaBHCHUA.
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Brinosinenue padoTsl cnocod6cTBYeT (POPMUPOBAHNIO:

OK 01 Bpeibuparh ciocoObl perieHus 3a1a4 mpodecCHoHaTbHON AeSTETPHOCTH MPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 02 Hcnons30BaTh COBpEMEHHBIE CPECTBA TOMCKA, aHAJIW3A W UHTEPIPETAIM HHPOPMALIMHA U
nH(OPMAIMOHHBIC TEXHOJIOTUH JJIs BEIIOJHEHHMS 3a/1a4 IPO(ECCUOHATILHON e TeIbHOCTH

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

3aganue:
Pemmte TpuroHoMeTpruecKrue ypaBHEHUS:
1) cos3x =0
. T
2) sin (Zx - Z) =-1

3) 3tg (4x +§) =—V3
4) ctg (2x+g) = —\/3—5

5) sindx - cos3x + cos4x - sin3x = %

Ilopsiiok BBINOJHEHUS PA0OTHI:

1. 3ammcaTe ypaBHCHHE W ONPEICIHTh, K KAKOMY BHUJY OHO OTHOCHUTCS M Kakod Qopmyson
HEOOXOIMMO BOCITIOIb30BATHCS.

2. PemnTh ypaBHEHHE.

3. 3ammcaTh OTBET.

Pemmre TpuronomMerpuueckre ypaBHEHU:

1) sin2x =0

910 YpaBHEHHE OTHOCHUTCS K YaCTHBIM Cl1y4asiM, IIO3TOMY KOpHU HaX0AATCs 110 (bOpMyJIe
X=mn, Nnez

2x = mn,nez,
b4

=—n,nezZ
X zn,ne

OtBeT x = gn, neZ
Vs
2) cos (Sx +5) =-1

910 YpaBHCHHE OTHOCUTCA K YACTHBIM ClIy4dasaM, IIO3TOMY KOPHH HAXOHLATCA II0 cbopMlee

x=m+2nn, n€Z

XXXXXXXXXXXX

T
5x+§=7t+21m, nez

T
5x=7r—§+27m, nezZ

2
5x = —+ 2mn, nezZ

27T+27l' 7
x_15 5n, ne
0 27‘[+2T[ 7
TBET: x—15 z n, ne

3) 2cos3x=-1
1

Pazzemum obe gactu ypaBHeHus Ha 2. I1oqyunM ypaBHEHHE: cos3x = — .

1
DTO ypaBHEHHE HE SIBJISIETCA YACTHBIM CIy4aeM, a = —;,|a| < 1. [loaTOMy OHO WMMEET pelIeHuE,
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KOTOPOE HaXOAUTCs 1o popMyIie: x = tarccosa + 2mn, neZ

1
3x = tarccos(— E) + 2mn, nez
1
3x = +(mr — arccos E) + 2mn, nez
T
3x=+(m - §) + 27n, nezZ

2n
3x = i? + 27n, nezZ
2 2m

—+2
Y=g Ty

n, nezZ
OrtBeT: x = i%ﬂ + Z?Hn, nez
4) tg (6x—%) S £

3
VYpaBHeHHE UMEET pelieHne, KOTOpoe HaxouTcs 1o hopMmynie: x = arctga + ntn, neZ

-\ ,
X 2 = arctg 3 nn, ne
DyHKIUSA y = arctgx HEYETHAs, IOITOMY arctg(—x) = —arctgx.

6 - t 3+ Z
X i arc93 n, ne.
T T

6x—Z=—g+7m, nezZ
6x——z+z+nn nezZ
611 4 ’
6x=ﬁ+nn, nezZ
—1+En nezZ
YT Te"
OTBeT: x = l + En nezZ
' 72 6~

5)cos6x - cos3x + sinbx - sin3x = g

BI/I,[[I/IM, 4TO JICBYIO 4aCTb MOKHO CBCPHYTH I10 (bOpMy.TIaM CJIOKECHUA:
cos(a + B) = cosa - cosf F sina - sinf

V3

cos(b6x — 3x) = -

3x = —
COS oX 2

Tenepb YpaBHCHUC SBJIACTCA HpOCTGfII.HHM U €ro KOpHU HAXOHATCH I1O (popMyne: x = tarccosa +
2nn, nez.

3x = +arccos ‘/2—5 + 2nn, neZ

3x=i%+2nn, nezZ
_+7r+27r 7
x—_18 3n, ne
0 S z
TBeT.x—_18 3 n, ne

(I)opMa NpeaACTaBJICHUSA Pe3yabTaTa: BEIIIOJIHCHHOC 3a/laHNE

Kpurepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €CiM padoTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIO/IEHHEM
HEO0OXOIMMOM TIOCTIEOBATEILHOCTH JEHCTBHI; B OTBETE MPABWIBHO M AKKYpPaTHO BBIIIOJIHEHBI BCE
3aIlIMCU U BBIYUCIICHUS.
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Ouenka '"xopomo' cTaBUTCs, €CIU BBINOJIHEHBI TPEOOBAHMS K OLEHKE "OTIWYHO", HO JOIMYIICHBI
2-3 "Henmouera.

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TakKOB, YTO IO3BOJISIET MOJYYWUTh NPAaBWIbHBIE PE3YNbTAaThl U BBIBOJABI; B XO7E
pOBeIeHUS paObOTHI OBUTH TOMYIIEHBI OLITHOKH.

Ouenka ""Hey/10BJIETBOPUTEJbHO' CTaBUTCS, €CIIM padOTa BBHIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE MO3BOJISET CENATh MPABUIILHBIX BBHIBOJIOB.

Tema 2.2 Tpuronomerpnuyeckne ypaBHeHHUsl 1 HEPaBEeHCTBA

IIpakTnueckoe 3ansaTue Ne 24
«Tpuronomerpuyeckue ypaBHeHHs 1 MeTObI HX PelLICHUS»

Henab: HayunThbes pemaTh TPUTOHOMETPUUECKHIE YPABHEHHUS.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bribupats criocoObl pemeHus 3a1a4 mpoeCCHOHATBHON JeSITeIbHOCTH TPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 02 Hcmonb30BaTh COBpEMEHHBIE CPEICTBA TIOMCKA, aHAIM3a U UHTEPIPETAluU HHOPMAIHN U
MH(OPMAIIMOHHBIE TEXHOJIOTHH JIJIs BBIIIOJIHEHUS 3a/1a4 MPO(ECCHOHANBHON e TeIbHOCTH

MaTtepuajbHoe o0ecneyeHue:
I/IH[[I/IBI/IZIyaHLHBIC 3aZlaHusA, CIIPAaBOYHLIC MaTCpUalibl, KOHCIICKTLL J'ICKIII/II\/JI.

3aganue:

Pemure TPUTOHOMCTPUYICCKNEC YPAaBHCHUS:
1) 2sin?x — 3sinx +1=10

2) 8sin?x + 6cosx —3 =10

3) 6tg’x +tgx—1=0

4) sindx + sin3x = 0

5) cos?(r—x) +8cos(mr+x)+7 =0

IHopsaok BbINOJIHEHUS PA0OTHI:

1. 3anummuTe ypaBHEHHE U OMPEICIUTE, KAaKUM CIOCOOOM ypaBHEHHE BO3MOXXHO CBECTH K
MPOCTEUILINM YPABHEHUSIM.

2. Eciim HeoOXoaMMo, BBEIUTE HOBYIO NEPEMEHHYIO W PEIINTE YPAaBHEHHE OTHOCHTEIHHO 3TOM
nepemeHHol. Ilocnme pemieHuss ypaBHEHHMsI C HOBOM NEpPEMEHHOW BEpHUTECh K 3aMmeHe. J[omkHO
MOJTYYUTHCSL TIPOCTEHIIIEE TPUTOHOMETPHUIECKOE ypaBHEHHUE, PEIIMB KOTOPOE, MOJYyYUM KOPHHU JTAHHOTO
ypaBHeHus. [loMHHUTE, YTO, €CM ypaBHEHUE COACPKUT (PYHKIUU y = tgx,y = ctgx, TO HEOOXOIUMO
Y4ECTh UX 00JIaCTh ONPEICIICHHUS.

3. Ecniu ypaBHEeHME MOKHO MpPEACTAaBUTh B BHJE MPOU3BEACHHS HECKOJIBKUX MHOXUTENEH, U
mpaBas 4acTh paBHA HYIIO, TO PA3JI0KUTE JIEBYIO YaCTh HA MHOXKUTEIW M WCIIOJB3YH MPaBHIIO, KOTA
MpPOU3BE/ICHUE paBHO HyM0.  [IpupaBHSB KaXKIblii MHOXUTENb K HYJIO, MOJYYUM HECKOJIBKO
MPOCTEHIINX YpaBHEHHH, KOTOPhIEe HEOOXOIUMO PEIIUTh, YUUTHIBASI 00JIACTh JOMYCTUMBIX 3HAYCHHM.

4. 3anumure OTBET.

Pernre TpPUrOHOMETPHUYECKUE YPABHEHUS:

1) 2cos?x + cosx = 1

Pemenue:

DTO ypaBHEHHE C TIOMOIIBIO BBEJICHHS HOBOW MEPEMEHHON MOYHO TPUBECTH K PEIICHHIO
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MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.
I1ycTh cosx = t, TOraa Halle ypaBHEHHE PUMET BU 2t% +t = 1
IlepeneceM | B neByr0 4acTh U MOJIYYUM MOJTHOE KBAIPATHOE YpaBHEHUE
2t24t—-1=0
D=1-4-2-(-1)=9, VD=3

b= 73
17y T
t_—1+3_2_1
2T 4 T4 2

BepneMcs k ctapoit mepeMeHHOM:
cosx = —1MIJIH cosx = %
[Tonyuniin ABa MPOCTEUIIMX TPUTOHOMETPUYECKUX YPABHEHUS, MEPBOE OTHOCUTCS K YaCTHBIM
cllydasM, a BTOpoe peraercs o oouieit popmyie. Pemum ux.
1Dcosx = -1
x =1+ 2nn, nez
2)cosx = %

1
x = tarccos 2 + 27n, nez
T
x =+ 3 + 27n, nezZ

OTBeT: x =1+ 2nn, x =+ —+ 2nn, nez

wl

2) 2cos?x +sinx —1 =10
Pemenne:
9TO YpaBHCEHUEC COHACPKUT PA3HOMMCHHBLIC q)yHKHI/II/I, MMO3TOMY Cpa3y BBCCTH HOBYHO IICPEMCHHYHO
HE TIOJIyYHTCS.
BOCHOHBSyeMCﬂ OCHOBHBIM TPUTOHOMCTPUYCCKUM TOXKACCTBOM H BbIpAa3uM OIAHY q)yHKI_[I/H'O uepe3
ApYTryro:
cos?x +sin®x =1
cos’x = 1 — sin’x
2(1 —sin?x) +sinx —1=10
2—2sin’x+sinx—1=0
—2sin’x +sinx+1=0
2sin?x —sinx —1=10
DTO ypaBHEHHE C TIOMOINBIO BBEJIEHHUS HOBOW TMEPEMEHHOM MOXHO MPUBECTH K PEHICHUIO
MPOCTEHIIINX TPUTOHOMETPHIECKHUX YPABHEHUIL.
IlycTth sinx = t, TOra Halle ypaBHEHHUE IPUMET BUI;: 2t —t — 1 =0

D=1-4-2-(-1)=9, VD=3

L_1-3_ 1
1— 4 - )
o134
274 4

BepHemcs k cTapoli IepeMEHHOM:

sinx = 1MJIM sinx = —%.

[Tonyunnu nBa MPOCTEUIINX TPUTOHOMETPUYECKMX YPABHEHUS, NEPBOE OTHOCHUTCA K YaCTHBIM
cllydasiM, a BTOpoe peraercs o oouieit popmyse. Pemum ux.

1) sinx = 1x = % + 2mn, neZ

2) sinx = —%. x = (—1)"arcsin (— %) +mn, neZ

x=(C=D" (— g) + mn, nezZ
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T
x = (—1)"*1! g + 7tn, nezZ

s s
OTBeT: x = > + 27n, x = (—1)"*?! < + 7n, neZ

3) 5ctg?x —8ctgx +3 =0
OTO ypaBHEHHE C IIOMOIIBIO BBEICHUS HOBOM IIEPEMEHHONM MOXHO IIPUBECTH K PELICHUIO
IIPOCTEHIINX TPUTOHOMETPUYECKUX YPABHEHU.
Ilyctb ctgx = t, TOrAA Halle ypaBHEHHUE IPUMET BUJ: 5t — 8t +3 =0
VauteiBaem O/I3 x # nn, neZ
5t>—8t+3=0

Bepremcs k cTapoii mepeMeHHOM:
ctgx = 11U ctgx = 0,6.
PemmM nx.
1)ctgx = 1x = arcctgl + nn,neZx = %+ mmn,nezZ
2)ctgx = 0,6x = arcctg0,6 + n,neZ
OTBeT: x = % + mn,x = arcctg0,6 + n,neZ

4) cos2x + cosdx — cos3x =0
Pemenue:

Hcnonb3yst hopmyIel ipeoOpa3oBaHusi CyMMBI M Pa3HOCTH (YHKIIM B MPOW3BEIACHUE, PA3I0KUM
[MpaByIO 4aCTb YPABHCHUA HAa MHOXKUTCIINU:
2x + 4x 2x —4x
> * CcoS > —cos3x =0
2c0s3x - cos(—2x) — cos3x = 0 cos(—2x) = cos2x
2cos3x - cos2x — cos3x =0
cos3x(2cos2x—1) =0

2cos

cos3x = 0 MU 2cos2x —1 =0

[Tonyunnu faBa MPOCTEUIIUX TPUTOHOMETPUUECKHX YpPAaBHEHHUS, NEPBOE OTHOCUTCS K YaCTHBIM
cllydyasimM, a BTOpoe peraercs 1o ooueit popmyne. Permm ux.

1)cos3x =0 2)2cos2x —1=10
i _
3x =—+mn, neZ 2c0s2x _11
s A 2x = —
X =—=—+—-—nnezZ cosex 2
6 3 T
2x = i§ + 27n, nezZ
T
=+—+4mn, nezZ
6
0 _T + z =+ T + Z
TBET:X = o+ on, x =t +mn, ne
5) 2sin?(m — x) +5cos(37n—x) +2=0
Pemenue:
CHayasna Hy>KHO IPUMEHHUTH POPMYJIbI IPUBENEHUS: sin®(m — x) = sin’x

3 .
cos <7 - x) = —sinx

[lonyun™m ypaBHeHue: 2sin®x — 5sinx +2 =0
OTO ypaBHEHHME C IIOMOINBIO BBEJICHUS HOBOM NEPEMEHHOM MOXHO IPUBECTH K PEHICHUIO
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MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.
[lycTs sinx = t, TOrJa Halle ypaBHEHHUE IPUMET BU: 2t% — 5t +2 =0
D=25-4-2:2=9, VD=3

. 5-3 1
1= 4 - ,
. 5+3 8 5
2T 4 T4
BepHemcs k cTapoii IepeMEHHOM:
sinx = %I/IJII/I sinx = 2.
1)sinx = %x = (—1)"arcsin% + mn, neZ 2)sinx = 2 YpaBHEHHE HE UMEET PELICHUH, T.K. 2 > 1

AT
x=(-1) g+nn,

OtBet: x = (=1)"~ + 7n,
dopma npeacTaBIeHus Pe3yJbTaTa: BEIIOIHEHHOE 3aJaHHE

Kpurtepun ounenku:

Ouenka "OTJIMYHO'" CTaBUTCSA, €ClIM paboTa BBHINOJHEHA B IOJHOM O0BEME ¢ COOJIOJICHUEM
HEO0OXOIMMOM TIOCIICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIITOJIHEHBI BCE
3aIllMCH U BEIYUCICHHA.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOIYILEHbI
2-3 Henmoyera.

Ounenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €ClIM PabOTa BBITIOJHEHA HE IMOJHOCTBHIO, HO 00BEM
BBITIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yAbTaThl U BBIBOJIBI, B XOJI€
MPOBEICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJI€TBOPUTEIbHO' CTaBUTCS, €CIIM pabOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJITHEHHOM YacTH paOOThI HE TTO3BOJISIECT C/ENATh MPABHIbHBIX BHIBOJIOB.

Tema 2.2 Tpuronomerpnueckne ypaBHeHHsI U HePaBEeHCTBA

IIpakTuyeckoe 3anaTue Ne 25
«Tpuronomerpuyeckue ypaBHeHHsD

IIe.m;: Hayanbc;{ pemaTh OAHOPOAHBIC TDPUTOHOMCETPUYICCKNUEC YPABHCHUS.

BeinosiHenune padorsl ciocodcTBYeT (hOpMUPOBAHHIO:

OK 01 Boi6upats crioco0bl penieHus 3agad npoecCHOHAaIbHON NeSTENIbHOCTH MPUMEHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM

OK 02 Vcnionb3oBaTh COBPEMEHHBIE CpPe/ICTBA TIOKUCKA, aHAJIM3a U UHTEPHpeTaluy UHpopMaluu u
MH(OPMAaIMOHHbIE TEXHOJIOTHH IS BBIMOJIHEHUS 3a/1a4 TPO(ECCHOHATIBHON AEATEIbHOCTH

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

3amanme:
Pemnre TpuronomeTpudeckie ypaBHEHHUS:
1) sin?x — 5sinx - cosx + 4cos?x = 0
2) 7sin’x — 4sin2x + cos?x = 0
3) 6sin?x — 3sinx - cosx — cos?x = 1
4) 5cos?x + 3sinx - cosx + 2sin*x = 2
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Iopsinok BbINOJIHEHHSI PAa0OTHI:

1.YcranoBure, SABJISIETCS JIU YPaBHEHUE OJTHOPOIHBIM.

O0HOpPOOHBIMU MPU2OHOMEMPUUECKUMU YPABGHEHUAMU HA3LIBAIOMCS YPABHEHUs 8U0A.

asinx + bcosx =0
asin?x + bcos?x + csinx - cosx = 0

2. Ecnu ypaBHEHUE SBISETCS OJHOPOIHBIM YPABHECHHEM MIEPBOTO MOPSIKA, TO Pa3feiuTe 00e 4acTu
YpaBHCHHUS Ha cosx # 0 wiau sinx # 0

3. Ecniu ypaBHeHUE SBISICTCS] OJJHOPOIHBIM YPAaBHEHHEM BTOPOTO MOPSJIKA, TO pa3aeiure o0e 4acTu
ypaBHEHUS Ha cos’x # 0 wam sin®x # 0.

4. BBenuTe HOBYIO IEPEMEHHYIO U PEIIUTE YPaBHEHUE OTHOCUTEIBHO 3TON EPEMEHHOM.

5. BepHuTECh K CTapOil MEPEMEHHON U PEIIUTE MOJYYUBIIHAECS MPOCTEUIIINE TPUTOHOMETPUUECKHUE
ypaBHEHUS.

6. 3anuiuTe OTBET.

Pemmte TpuroHoMerpuueckrue ypaBHEHUS:

1) 2sin?x — 5sinx - cosx + 3cos?x = 0

Pemenue:

VYpaBHeHHE SBISIETCS OJHOPOJIHBIM TPUTOHOMETPUUYECKHM ypaBHEHUEM BTOPOTO Mopsnaka. UToObl
€ro PelInuTh, pa3ieTuM 00€ YacTH Ha cos?x # 0.

2sin®x  5sinx : cosx
- " 4+3=0
_ cos2x cos?x
3HaeM, 4To % = tgx.2tg?x — 5tgx +3 =0

BBeneMm HoByto nepemennyto. IlycTs tgx = t, Torna Haie ypaBHEHUE IPUMET BUJ: 2t% — 5t +3 =0
Yunrsisaem OJ13: x # > + n, neZ.
22 -5t+3=0
D=25-4-2-3=1, D=

t,=——=1
1 4

t_5+1_15
2T T T

Bepremcs k cTapoii mepeMeHHOM:
tgx=1 wnmm tgx =15
1) tgx =1 x = arctgl + nn, neZx = %+ nn,nez

2) tgx = 1,5x = arctgl,5 + nn, neZ

OTBeT: x = % + n,x = arctgl,5 + nn, nezZ
2) 4sin’x — 3sin2x + 2cos?x =0
Cuavana npeobpasyeM apryMeHT , UCIOJb3ys (OPMYJIbI JBOMHOIO apryMEHTa: sin2x = 2sinx - cosx.
4sin’x — 6sinx - cosx + 2cos?x = 0
YpaBHeHI/Ie ABJIICTCA OJHOPOAHBIM TPUTOHOMETPHUYCCKUM YPABHCHUCM BTOPOI'O IMOPAJAKA. qTO6LI
€ro PelINTh, Pa3AeanM 00e 9acTh Ha sin’x # 0.
4sin’x  6sinx - cosx 2cos’x

sin2x sin2x sin2x

X

3HaeM, 4To = ctgx4 — 6ctgx + 2ctg?x = 0

Cos.
sinx
Beenem HoBy10 nepemennyto. IlycTh ctgx = t, TOrAa Hallle ypaBHEHUE IPUMET BU: 2t% — 6t + 4 = 0
VYuauteiBaem O/13: x # ©n, neZ.

2t2—6t+4=0

D=36-4-2-4=4 D=2
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ti=—=
1 7 1
t—6+2—2
2= 4 -

BepneMcs k ctapoii mepeMeHHOM:
ctgx =1 wu ctgx =2

1)ctgx =1 x = arcctgl + mn, neZx = %+ nn,nez

2)ctgx =2 x

arctg2 + nn, neZ

T
OTBeT: x = 1 + mn, x = arctg2 + nn, nezZ

3) 2sin’x + 5sinx - cosx + cos’x = 4
Pemenne:
VYpaBHeHUE TIOKAa HE SBJISIETCS OJHOPOAHBIM, T.K. B MPABOM YacCTU €ro BMECTO HYJSI CTOUT 4.
HepeHeceM 4B IIpaByIO 4aCTbh U IPUMEHHUM OCHOBHOC TPUTOHOMETPUUYECCKOC TOXKIACCTBO:
2sin%x + 5sinx - cosx + cos?x — 4(cos?*x + sin?x) = 0
2sin’x + 5sinx - cosx + cos®x — 4cos*x — 4sin>x = 0
—2sin?x + 5sinx - cosx — 3cos’x = 0
VYpaBHeHUE Tenephb SBISETCS OJHOPOAHBIM TPUTOHOMETPUUYECKUM YPAaBHEHHEM BTOPOTO MOPSIKA.
YT00BI €10 PEIINTH, pa3aeauM 00€ YacTH Ha cos?x # 0.
—2sin®x  5sinx - cosx

+ -3=0
cos?x cos?x
—2tg?x + 5tgx —3 =0
2tg®x — 5tgx+3 =10
BBeneMm HoByto nepemenHyto. IlycTs tgx = t, Torga Haie ypaBHEHUE IPUMET BUJ: 2t% — 5t +3 =0
Yuntsisaem OJ13: x # > + 7n, neZ.

2t2 —5t+3=0
D=25-4-2-3=1, D=1
5—1

ty=——=1
T4
5+1
t, = = 1,5
BepHeMcs k cTapoli IepeMEHHOM:
tgx=1 wm tgx =15
1) tgx =1 x = arctgl + nn, neZx = %+ nn,nez

2) tgx = 1,5x = arctgl,5 + mn, neZ
T
OTBeT: x = 7 + n,x = arctgl,5 + nn, nezZ

4)5cos?x + V/3sinx - cosx + 6sin’x = 5
YpaBHeHI/Ie MOoKa HC ABJIAACTCA OJHOPOAHLIM, T.K. B HpaBOﬁ 4aCTu €ro BMCCTO HYJIA CTOUT 5.
[TepeneceM 5 B mpaByro 4acTh U MPUMEHUM OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO:

5cos2x + V3sinx - cosx + 6sin®x — 5cos?x — 5sinx = 0
V3sinx - cosx + sin?x = 0
Brrrecem o0mmit MHOKHTEIb 32 CKOOKH: sinx(vV3cosx + sinx) = 0

sinx =0 wii V3cosx + sinx = 0

1) sinx =0, x =mn,neZ
2) V3cosx + sinx = 0
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VpaBHeHI/Ie SIBJIICTCSL OJHOPOAHBIM TPUTOHOMETPHUYCCKUM YpaBHECHHUEM MEPBOr0 IMOPsIKa. Yr10o0bI
€ro PeIInTh, pa3ieauM 00€ YacTH Ha cosx # 0.
V3cosx  sinx 0

COSX COSX N
V3+tgx=0

tgx = —V3
x = arctg(—\/g) + nn,neZ
X = —arctg\@ + nn,neZ
T
X =— 3 + mn, nezZ
b4
OTBeT: x =mn, X = _§ + mn, nez

CDopMa NMpeacTaBjJdCHusd pedyjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun ounenku:

Ouenka "oTJMYHO'" CTaBUTCA, €Clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJICHUEM
HEO0OXOIUMOM TIOCIICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIIOJIHEHBI BCE
3aIlMCH U BBEIYUCICHHA.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLEHKE "OTJIIMYHO", HO JOIMYILEHbI
2-3 Henmoyera.

OuneHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTBHIO, HO 00BEM
BBITIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJNYYUTh MPAaBUIBHBIE PE3yAbTaThl U BBIBOJBI; B XOE
MPOBEJICHUS padOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON 9acTH PabOTHI HE MO3BOJISET CIENIATh MTPABMIILHBIX BBIBOJIOB.

Tema 3.1. IlpousBoanas pyHKIHMH U ee IPUMEHEHHUE

IIpakTnyeckoe 3ansitue Ne 26
«HucjaoBasi  MOCI€I0BATENLHOCTh, CHOCOOBI ee  3aJaHMsA, BbIYHMCJIEHHE YJICHOB
nociaenosBareabHocTH. [Ipenes nocienoBareabnoctu. Haxoxxaenue npenesioB GpyHKIMN»

easn:
1. HayuuTbcst BBIUMCIATH NpeAesnbl PyHKINH.

< (0
2.Hayuntbcs n30aBiaThCsl OT HEONPEAEICHHOCTEH (6) HJIH (2)
3.Hayuutbcs pemars 3aa4d, CBA3aHHBIE C YUCIOBOU MOCIIE0BATEIBHOCTBIO.

BbinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:
OK 01 Bribupats crocoObl pemeHus 3a1a4 npohecCHOHATBHON JEATENbHOCTH MPUMEHHUTENBHO K
Pa3IMYHBIM KOHTCKCTaM

MarepuanbHoe obecniedeHue: VHauBUIyalbHBIC 3a7aHUs, CIIPABOYHBIC MATEPHAIIbI, KOHCIIEKTHI
JIEKIINN.

3ananmne.

1) Pemmts 3a1a4n Ha YUCIOBYIO MTOCIIEI0BATEIHLHOCTD.
2)BerancnuTh npeaens! GyHKuui
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3. Beruucnurs:
1im2(3x2 —8x+5)
xX—-—
. V2x+1
4.11mx_,2 ﬁ
x2-16

5.1im,,,—— —,

3amaune 1 3aganue 2
1. Halit BOCEMOMH 4JIeH MOCJIEIOBATEILHOCTH;
1, 2.3. n . . x%2-2x-3
2 312 e 6.11mx_,3m
. Haittu HoMep umcna 3 B mociie10BaTeIbHOCTH:
2n+1 a x2-1
a, = 3 Jdim, 4 e

6x%+5x—4

8.lim
Xo2 y2_ oy

9 lim \/2X+1

Vx+1-2

x-3

10.lim,,_,3

Ilopsinok BbINOJIHEHHS PadOTHI:
BHuMarenbHO 03HAKOMBTECH C YCJIOBUEM 3a/1aHU.

HOHLSYHCB CBOMMH IIKOJIbHBIMH 3HaHUsAMU (B CJIydae 3aTpyAHCHUA BOCHOHB3YIZT6CB CIIpaBOYHbIMHA

MaTepuagaMH), BBIIOJIHUTE 3a/JaHUE

3amanme Nel

1. JleBATHIN YIEH MTOCIEN0BATEILHOCTH ¢, = (\/2:3—:3) paBen?
2:9-1 17 17 17
C9_< 93+3) T2 s T iss
2. Homep urcna 6, SBISIONIETOCS YWICHOM IOCIEI0BATEILHOCTH a, = n? —5n  paBeH?
6=n2-5n
n2-51n-6=0
111:

n,=-1 —HOCTOpOHHI/Iﬁ KOpPCHb T.K. HOMEpP HEC MOXKCT OBITh OTpULATCIIbHBIM YN CJIOM.

OtBert:; N=6.

Samanme Ne2

> 0
Haiigute MMpEaCiIbl MPECABAPUTCIIBHO I/1368.BI/IBIJ_II/ICL OT HCOIIPCACIICHHOCTH (5)

. 2-81 0 . —-9)(x+9
1. limo—— = (—) =1im &2 _ i X0 i 28 = fim2 = 2;
x2-9x 0 x—-9 x(x-9) X—>9 X x—9 9 Xx—-3
. 2+4x-5 0 . +5)(x—1
2. lim_, —— = (—) = Jjm 820D llm(x +5) = llm(l +5) = llm(6) =6
x—1 0 x-1 (x-1)
X, +x, =—4 x; =-=5
x*+4x—-5=0 {1 2 =>{1
X;+x, = =5 x, =1
3. lim Vatx—Ja=x _ (9) — lim (Va+x—Va—x)(Va+x+Va—x) _ - lim a+x)?’-(Va=x)? _ lim atx—a+x
' *=0 x “\o/ T xo0 x(Va+x+va—x) x—>0 x(\/a+x+\/a x) T X0 x(Vatx+va—x) -
. 2x . 2 . 2 . 2
e S Varervas) — A Varmrvass — UM Vamorvass ~ W B2va - lim 7= = 7
BBI'-H/ICHI/ITB Hpe}leﬂ]ﬂ NUMCHOIINEC HeOHpeHeHeHHOCTB (—)
34202 AN Y SFE NS
4. limx_wo x°+2x°+3x+4 _ (f) — lim x33 x32 B3 lim ,3( xzz x13 — lim 14+0+0+0 _ _ 1_1,
4x3+3x2+2x+1 oo x—oo 4XZ 3X7 2X 1 x4+ ++—s x>0 4+0+0+0 xo0 4 4
X3 X3 %3 x x2 x3
2x3  3x 1
31342 R . =
B. lim 2 — (2) = lim 2% = lim 22 = Jim 20 = () =+oo
X—00 x2+4 (o] xX—00 3+i3 X—00 —+— x—oo 0+0 0
X X
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(0 B 3HAaMeHaTeNle MPUHUMAEM 32 OECKOHEYHO MaTyl0 BEITUYHHY.)
dopma npeacTaBiaeHus pe3yJabTaTa: BBIIIOJIHEHHOE 3a/IaHHE.

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCA, €clid padoTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIUMOM TIOCTIEOBATEIIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpPaTHO BBIIIOJIHEHBI BCE
3aMKCy U BBIYUCIICHUS.

Ouenka "xopomo" cTaBUTCs, €CIIU BBIMOJIHEHBI TPEOOBAHMS K OLEHKE "OTJIMYHO", HO JOMYIICHBI
2-3 Henmoyera.

Ouenka "yI0BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yJIbTaThl U BBIBOJBL, B XOJI€
MIPOBEJICHUS pa0OTHI OBUIH JOMYIIEHBI OIIHOKH.

Ouenka ""Hey/10BJIETBOPUTEJbHO' CTaBUTCS, €CIIM padOTa BBHIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHOW YacTH PabOTHI HE IMO3BOJISET CENIATh TPABMIIBHBIX BBEIBOJIOB.

Tema 3.1. IlpousBoanas pyHKIHMH U ee IPUMEHEHHUE

IIpakTuyeckoe 3ansaTue Ne 27
«HaxokaeHue npou3BoaHbIX N0 onpeaeaeHuro. lipasuia u popmyis! 1uddepeHuupoBanus,
TadJMIA NPOU3BOAHBIX 3JIeMEHTAPHBIX (PYHKIHI»

Hean: Otpaborars ompeneneHue Npou3BOAHON ¢GyHKuuU. [IpumeHsaTs GopMynasl U TpaBuiIa
middepenmpoBanns. HaydnTecst HaXOIUTh TPONU3BOIHYIO B 3aJaHHOM TOYKE.

Brinosinenue padorsl cnocodcTBYeT GOPMUPOBAHNIO:

OK 01 Boi6upate crioco0bl penieHus 3agad npoecCUOHAIbHON NeSTENIbHOCTH MPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 03 IInanupoBaTh U pean30BbIBaTh COOCTBEHHOE MpodeccnoHalbHOE U TUYHOCTHOE Pa3BUTHE,
NPEINPUHUMATENbCKYIO JEATENbHOCTh B IMPOQECCHOHATBHON cdepe, HCHOIb30BaTh 3HAHUS 110
(MHAHCOBOW TPAMOTHOCTH B PA3JIUYHBIX JKU3HEHHBIX CUTYAIHIX

MarepuajibHoe o0ecnieyeHue:
WNHnuBuayanbHbIe 3a1aHKs, CIIPABOYHBIE MATEpUaIbl, KOHCIIEKTHI JIEKIIHI.

3ananmue:

1. Haiiqure y' = (0), ecnmny = x% — x

2. Haiigure y' = (3), eciny = —%

3. Haittu npousBomHble (YHKIMI  WCHONB3YsS MpaBWia  BBHIYKMCIECHUS W TabawMIly
MTPOU3BOJIHBIX 3JIEMEHTAPHBIX ()YHKITUH.

4. BBIYMCIMTD MPOM3BOAHYIO QYHKIIUH B TOUKE.

3amanue 1 3aganue 2
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1) y=T7x -4x3+5x 2; | 6) £(6)=0,5t+0,6t2+0,8t+8; £ (1)-?
2) y—5\/§-—+ 7) f(x)=ctgx-tgx; f (;—[) -2

3) y=3ctgx+5Inx- 3", 8) f(x)=2-5+3-¢%;  £(0)-?

4) y=(9+x»)(2x-1); 9) f(x)=cosx-(1+sinx); f (g) -?
5)  y=2. 10) =S )

3x+5°

Iopsinok BbINOJIHEHUS PA0OTHI:

Brruucnenue npon3BoaHON GYHKIHH y = f(x) TPOU3BOAUTCS 11O OOIIEMY IIPABUITY
i depeHIrpOBaHUS:

1) IlpumaBas apryMeHTy X IpUpaiCHHE Ax U IOJACTABIIASA B BRIpAXKCHHE (HYHKIIMHA BMECTO
apryMeHTa X HapalleHHOE 3HaUeHUE x + Ax, HAXOJMM HapalleHHOe 3HaueHUuEe QYHKINH: y + Ay = f(x + Ax)

2) BelunTas u3 HapalleHHOro 3HaYeHne PYHKIUH €€ TIepBOHAYaIbHOE 3HAUEHUE HAXOAUM
npupaiieHie QyHKIuu:

Ay = f(x + Ax) — f(x)

3) Jenum npupamieHre QyHKIMKA Ay Ha IPUPAICHHE apryMeHTa Ax; T.€. COCTaBIIsIEM OTHOIICHUE
Ay _ f(x+Ax)—f(x)
Ax Ax

4) Haxoaum mpeJielt 3Toro OTHOIICHHS TIPH Ax — 0, T.e.

Ay 0 f(x+ Ax) — f(x)
lim —= lim —=
Ax—>0 AX  Ax-0 Ax

DTOT npeaen U ecTh NPOU3BOJHAS OT QYHKIUH y = f(X)

1. Hairu: y'(x), eciny = 2x? — 3x
HaxoauM IpOU3BOIHYIO [0 0OLIEMY IIPABHILY:
1) y+ Ay = 2(x + Ax)? — 3(x + Ax) = 2x? + 4xAx + 2(Ax)? — 3x — 3Ax
2) y+ Ay — y = 2%% + 4xAx + 2(Ax)? — 3x — 3Ax — 2x% + 3x = 4xAx + 2(Ax)? — 3Ax
2_ —_

) i_i _ 4—xAX+2(AAXx) 3Ax _ Ax(4x-;iAx 3) = 4x + 2AX — 3
4) limyy_o(4x + 2Ax — 3) = 4x — 3
Haitném 3HaueHue npou3BOAHON IPH x = 3.

y'(3)=4:3-3=0

2. Haiitu y’'(4), eciuy = Vx
1) y+ Ay = yVx + Ax

2) Ay = Vx+ Ax —Vx
3) A_y_m—\&

Ax Ax
4) i by _ -l VX+AX—VX _ li (VX+AX—VX) (VX +AX+VK) — ki *x+Ax—x% — ki Ax
X—0 - X—0 - X—0 X—0 X—0
) lmA ax  Mp AX 1My AX(VXFAX+VX) Max-0 5 rraxivm) - AX-0 o Rraxvm)

lim —_ =
4x-0 \/x+Ax+\/§ 2Vx

N o , 1
Haiinem 3HaueHne npou3BOHOMN B TOUKE x = 4, y'(4) = oA

3. Haiitu npousBomHble (YHKIMA  HCMONB3ysS MNpaBUia  BBIYUCIEHUS W TaOIHIly
MIPOM3BOIHBIX 3JIEMEHTAPHBIX (QYHKIUI
TaGnuia npou3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX (DYHKIUH.

(x") =nx"" | (") =¢" (@*) =a*Ina | (cosx)’=—sinx
(sin x)" =cosx 1 , 1 1
(Inx)'= (tg))'=—=— | @'=
X COs” X cos™ X
¢’ =0,c — const; x'=1; cyy=c-u
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1 . r: 2 ’
(\/})'2 T (u v') u'v+uv
(H) _uv+uy
=

L1 Vv Vv

(log, x)' =——
xln a

1 y=6x"-8x"+2x*-4
y = (6x" —8x® +2x? —4) = 24x% —24x* + 4x;
2 Y=0Bx-4)*(x+2)
u=5x-4; u' =5
Y =(6x-4)(x+2) =v=x+2; v =1 |=
(u*v) =uv+uv
=5(X+2)+1(5x—4) =5x+10+5x-4=10x+6
x+1

3. X

r u=x+1L u' =5
,:[x+lj N 2x vi=2 _1-2x-2(x+1) _ 2x-2x-2 _
2X (2x)? 4x?

-2 1

’
uy uv-u
v v?
4x* x>’

4. BeruMcnuTh NpOU3BOAHYIO (DYHKIIMU B TOUKE.
y=3x>-8x"+9x* -4
y' (-1)=3-(-1)°-8-(-1D)*+9(-1)2—-4=-3-8+9—4 = —6.
1. y =58In XCosx
y' (E) = 5((sinx)’ - cosx + sinx(cosx)') = 5(cos?x — sin?x) = 5(cos2x) = 5(cos2 g) = =5cosmt =5+

2
(-1)=-5

dopma npeacTaBiaeHusi pe3yJbTaTa: BHIIIOJHEHHOE 33/1aHNE

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €Cid paboTa BBHIMIOJHEHA B TOJTHOM OOBEME C COOJIOIEHHEM
HEO0OXOIMMOM TOCTEOBATEIPHOCTH JEHCTBUI; B OTBETE€ NPAaBUIBLHO W aKKypaTHO BBIMOJIHEHBI BCE
3aMUCH ¥ BBIYMCIICHUS.

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

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €CIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJIAET IMOJYYUTh MPaBUIIbHBIE PE3yJIbTaThl U BBIBOJBI; B XOJIE
MPOBEICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CIIM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH PaOOTHI HE MO3BOJISIET C/IENaTh IPABIIBHBIX BBIBOIOB.
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Tema 3.1. IlpousBognast pyHKIHMH U ee IPUMEHEHHUE

IIpakTnyeckoe 3ansitue Ne 28
«BbIyHc/IeHHe POU3BOIHBIX CJIOKHBIX PyHKIMII»

Heab: HayunThcs BBIUMCIATH MPOU3BOAHBIE CIOKHBIX (QYHKIUI

BoinosineHne padoTsl cioco0CcTBYET (POPMUPOBAHMIO:

OK 01 Bri6upats crocoObl pemeHus 3a1a4 npodecCHOHAIBHON JesITeIbHOCTH TPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 03 IlnanupoBath U peaqu30BbIBaTH COOCTBEHHOE MPO(PECCHOHATBHOE U TMYHOCTHOE Pa3BUTHE,

MpeINPUHUMATEILCKYIO JEATENIbHOCTD B MpodeccuoHaNbHON cdepe, UCI0Nb30BaTh 3HAHUS 110 MPaBOBOM
1 (MHAHCOBOM ITPAMOTHOCTH B PA3IIMYHBIX )KU3HEHHBIX CUTYAIHX;

OK 04 DddexTuBHO B3auMOACHCTBOBATh U PabOTaTh B KOJUICKTUBE U KOMAHJIE.

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

3ananue.

1. Haiitu npousBoAHbIE (QYHKIHMA  HWCHOONB3YS MpaBuUjia  BBIYHCIEHUS H  TaOIUIly
MIPOM3BOIHBIX CIIOKHBIX ()YHKITUH.

2. Beraucnuthb MMPONU3BOAHYIO (I)YHKI_II/II/I B TOYKC.

3aganueNel 3aganneNo2
1)y = (mx* +4)° 2)y = m*cos( px* —M) yi(1)=?
3)y=("" +kx) Y =k yi-1)=2
5) y = 12 px™ —mx 6)y = Ctg(pxk - mX) 1yr(2):‘)
7y =In(x* + px™) 8)y =/mp” +kx.y1(2)=7
9)y =log , (mx +k) 10)y:(ep><+k)* /%P +mx V(3)=2
1)y = p*sin(kx+m) In( px")

W= e cosmi Y ()7

I'ne P — 4uciio 6yKB B UMCHHU, M — YHCJIO 6YKB B (baMI/IJ'II/II/I; K — 49HUCJIO 6YKB OTUYECCTBA.

Iopsaok BbINOJIHEHUS PA0OTHI:
1. BaumaTenpbHO 03HAKOMBTECH C YCIOBUEM 3aJIaHUS.
2. Tlonb3ysich KOHCMIEKTOM JIEKIIUN U CIIPABOYHBIMHU MaTepHallaMy, BHIIOJIHUTE 3aJaHHE.

3amanue No |

Haiitu npousBojgHble (QYHKIUI HCHONIB3ys NpaBUia BBIUYUCIEHUS M TaONMIy MPOU3BOIHBIX
CIIOKHBIX (PYHKUIMN

«ITpaBusa BbIYMCIIEHUS M TAOJIUILY TPOU3BOJHBIX CIOKHBIX (DYHKIIUN»

(u") =nu"u’ (sinu)" =cosuu’
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(e") =e"u’ (cosu)' =—sinu-u’
a') =a"Inau’ . 1 ., v
@) (tgu) = ———u'=—
COS“ X cos“u
! 1 ’
(Inu)’=1u’=u— (ctgu)' = ————u'=— l12
u u sin“u In“u
1 u’ 1 u’
IO u': u': \/U':_ur:_
(log , u) ulna ulna ~u) 2Ju 2Ju

1 y = (B%x® —4x%)°;
y' = ((3-x2 — 4x)%) = 5(3x?% — 4x)* - (3x% — 4x)' =
=5(3x% — 4x)* - (6x — 4) = (30x — 20)(3x2 — 4x)*.
o Yy =sin(3x—x*)

y'(sin(3x — x2))’ = cos(3x — x2) - (3x — x2)' = (3 — 2x) - cos(3x — x?).
3 Y=6In5x

y'=(101In 2x)" =10(In 2x)' =10 i (2x)" = ﬁ = 1_
2X 2X X

3aganue Ne 2
BeraucnuTh mpon3BoAHYIO (DYHKITUU B TOUKE.

1. y' = (x2+6) y'(3) =?

Y = (=6 = e (£ + 6) = -
2Vx2 +6

B =r==pn=T
y T 3216 V9¥6 V15

2Wx2+6 VxZ+6

®opma npeacraBaeHus pe3yJabTaTa: BHIIOJHEHHOE 33aJaHHE.

Kpurtepun onenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJIEHUEM
HEOOXOMMOM TOCIeI0BATEILHOCTH JIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLEHKE "OTIIMYHO", HO JOIMYILIEHbI
2-3 HenoueTa.

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO MO3BOJISIET MONYYUTh MPaBUIBHBIE PE3yAbTaThl U BBIBOJBI; B XOE
MPOBEACHUS PAaOOTHI OBUIHA JOMYIIEHBI OIITHOKH.

Ouenka "Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CIIH pabOTa BBHIMTOIHEHA HE MOJHOCTHIO UK 00BEM
BBITIOJTHCHHOW YacTH paOOThI HE TTO3BOJISIET CAENATh MPABHIILHBIX BHIBOJIOB.

Tema 3.1. IlpousBogHast pyHKIMHN U ee IPUMEHEHHE

IpakTuyeckoe 3ansiTue Ne 29
«['eomeTpHyecKue NPUI0KEHHUS IPOU3BOIHOI

Heab: HayuuTbes COCTaBIATH ypaBHEHHE KacaTeIbHOM K JAHHOM KPHUBOM B TOYKE KacaHUS;
HaXOJUTh YII0BOW KO3 (ULIMEHT KacaTelbHOM, MPOBEEHHBINA K KPHUBOM.

BbinosiHeHue padoThl crioco0cTBYeT GOPMUPOBAHUIO:
OK 01 Bri6upath crocoObl pemieHus 3a1a4 npohecCUOHATbHON AEATENbHOCTH MPUMEHHUTENBHO K
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Pa3JINIHBIM KOHTCKCTaM
OK 04 3¢ddexTuBHO B3aUMOACHCTBOBATh U PabOTATh B KOJUICKTHBE U KOMAH/JIE.

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

3ananmue:

1. Haiinute yrnoBoi ko3dduuMeHT KacaTeabHOW, MPOBEAEHHOW K mapaboine  y = —x?+ xB
TOYKEXx, = —2

2. Haiinure yroa HakJIOHEHA K OCH KacaTeIbHOM, MPOBEACHHOW K KPUBOH y = x3B TOUKE x, = —2

3. CocraBbTe ypaBHEHHE KacaTeNbHOU K KPHBOH ¥ = sin3x B TOUYKE (g ; 0).

Iopsinok BbINOJIHEHHUSI PAa0OTHI:

1. 3naueHne TPOU3BOJHOW (YHKIHMH y = f(x) TIPH X =x, PABHO YIJIOBOMY KO3(PPHUIUCHTY
KacaTeJIbHOM, ITPOBEACHHOM K KpUBOU y = f(x) B &€ TOUKe ¢ aOCITUCCOM x, , T.€. k'= y'(xo) = f'(x,) = tg «
/1€ %-YroJl MEeXAY KacaTeJIbHOU K KPUBOM B TOUKE M, (xy;y,) ¥ IOJIOKHUTEIbHBIM HAIlPaBJIECHUEM OCH 0., .

2. YpaBHEHHE KacaTeJIbHOW K KPUBOH y = f(x) B TOUKE UMEET BHIL y — Vo = f (xp)(x — x;)-

3. HampaBiienue KpuBOH B KaXKJI0W TOYKE ONpEACISETCS HAIpaBICHUE KacaTeIbHOW K HE B 3TOU
TOYKE, MO3TOMY JUIsl HAXOXKIECHHS YIJla HAaKJIOHHOM KpUBOW B JAHHOM TOYKE HANO BBIUKUCIUTH YIoJl
MEXy KacaTeJIbHOU, IPOBEACHHON B 3TOM TOUYKE, U OCBIO.

1. Haiitu yron HakioHa K ocu 0,KacaTeJbHOM IPOBENCHHONW K KPUBOW y =sinx B TOYKE
T
xU = E
-HaiiJIeM IPOU3BOJHYIO (DYHKIIUIO y = sinx y'= cosx

9] 9] g 1
-HalleM 3HaueHUE IPOU3BO/IHOI B TOUKE xg == ¥ G) =cosy =

-~ ~ 1
-TaHI'CHC yTI'JIa HAKJIOHA KaCaTCJIIbHOU B JdHHOU TOYKE paABCH k= tg o= , OTKYyJa == arc th & 26,67

2. ITon xakumu yriaamu napabona y = x? +x 1nepecekaer och 0, ?
-Haiinem Touku nepecedenus napadbosbl ¢ OCbiO 0,, PEIIUB CUCTEMY

— a2 —1:0
{y x| {[ ;0)

y=0 (0:0)

-[TapabGomna mepecekaer ock 0, B Toukax A(1;0);0(0;0) . Haiiném yrioBsie KOd()PUIIUEHTHI
KacaTelbHbIX K MMapadoJie B 3TUX TOUKax

y=@E24+x)=2x+Lk(-1)=2(-1D+1=—-1,k(0)=2-0+1=1

- BBIYMCIWIN YIJIBI o, u o, , oOpa3yeMble KacaTeJIbHBIMH B TOUYKAaX IMEpeceueHus mapadoibl C
OCBIO 0, tg ogy= —1,00,=135%; tg o, = 1,00, = 45°

3. CocraBbTe ypaBHEHHE KacaTeJIbHON K KPUBOM y = 3x? — x B TOUYKE xp = —1

-HaAEM NPOU3BOJHYIO KPUBOU B TOUKE X

y'=(3x—x)=6x—1;y(-1)=6(-1)—1=-7

-HalIeM KOOpAMHATy TOYKN KaCAHUSI:

y(-D=3(-1D-(-1)=4M-14)

-I0CTaBUM B (OPMYIly YpaBHEHHS KacaTelbHOM:

y—4=-7x+1)

v—4=—-7x-7

7x + v + 3 = 0 — ypasHerue xacamensHorl

(I)opMa NpeaACTaBJICHUSA Pe3yabTaTa: BEIIIOJIHCHHOC 3a/laHNE

73



Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €cid paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOIEHUEM
HEO0OXOIMMOM TIOCIIEOBATEIIBHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AaKKypaTHO BHITIOJHEHBI BCE
3aMKCy U BBIYUCIICHUS.

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

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISET IMOJYYUTh IMPABWIbHBIE PE3YNbTaThl U BBIBOJBI; B XOJE
MIPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEJbHO' CTaBUTCS, €CJIM padOTa BBIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE MO3BOJISET CENATh MPABUIILHBIX BBHIBOJIOB.

Tema 3.1. IlpousBoanasi pyHKIHMH U ee IPUMEHEHHUE

IpakTuyeckoe 3ansaTue Ne30.
HccnenoBanue GpyHKIMA ¢ MOMOIIbIO NPOU3BOAHOMH M MOCTPOeHUe rpaguKoB

Heab: ®opMupoBaTh HaBBIKM HCCIIEIOBAHUS (YHKLIUH C MOMOIIBIO IPOU3BOJIHON U MOCTPOCHUS
rpaduKoB.

Brinosnenue padorsl cnocod6cTByeT (POPMUPOBAHNIO:
OK 01 Beibupath crnocoObl pemieHds 3aaad NpoPecCUOHANBHON eATEeIbHOCTH MNPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM
OK 03 IlmanupoBaTh M pPEaTU30BBIBATH COOCTBEHHOE MPOQPECCHOHATBHOE W JUYHOCTHOE pa3BHUTHE,
MPEIIPUHIMATEIBLCKYIO JEATSIILHOCTh B MPO(EeCCHOHAIBHON chepe, HCIO0Nb30BaTh 3HAHUS 110 TPABOBOM
1 (PMHAHCOBOM TPAMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYAIIUSIX
OK 04 3¢ddexTrBHO B3auUMOEHCTBOBATH U pabOTaTh B KOJUICKTUBE U KOMaH]Ie

MarepuanbHoe obecnieyenue: VHIuBHayanbHbIE 3alaHusi, TAOJIUIA TTPOU3BOIHBIX, KOHCIICKTHI
JIEKIINN.

3aganue:
1. HanpsxeHue Ha MUKpPOKOHTPOJIEPE MEHSAETCS OT BPEMEHH 110 3aKOHY
U(t) = t3 — 9t% + 15t + 10. Haiiaure MOMEHT BpeMeHH, IPH KOTOPOM HAIPSHKEHHUE JTOCTUTHET
MaKCHMaJIbHOTO 3HAYECHUS.
2. dyHKUHA 3a7aeT TeXHONOrHdeckuit mporecc. Haiimute sxctpemymsr pynkmum: f(x) = x* — 4x?,
3.OyHKIMSA 331aeT TEXHOJIOTnYeckuii mpouecc. Vccneayiite GyHKIMIO HA MOHOTOHHOCTb U
skcTpeMyMbl: f(x) = 3x® — 25x% + 60x

4. Haiigute mpOMEXYTKH BBITYKIOCTH (DYHKIIUU:

flx) =x*—10x? +36x> + 100

5. @yHKIH 33aeT TeXHONIornueckuil mporecc. Mccnenyiite (yHKIMIO MO 00IIel cXeMe U TOCTPONTe ee
rpaduk:

1. flx) = 5x% — 35,

2. flx) =

x
x2 -4’

IHopsaok BbINIOJIHEHUS PA0OTHI:
1) 3anumuTe QyHKIHIO.
2) Ompezenure, KAKUM aJrOPUTMOM HY)KHO BOCITOJIb30BATHCS /IS BBHITIOJIHEHHUS 3aIaHHS.
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3) IIpuMeHnTE COOTBETCTBYIOIINI aITOPHTM.
4) 3amuImmre OTBET.
5) Eciin HeoOX0aMMO MPOBECTH MOJIHOE UCClIe0BaHNE (QYHKIINU, TO IPOBEIUTE €r0, UCIONIb3Ys 0OIIYyI0
CXEMY UCCIICIOBAHHS:

1. Haiitu obnacte onpenenenust pyukuuu D (y).

2. HaiiTu (eciu 3TO He BBI3BIBACT 3aTPYJHCHUIN) TOUYKH MepecedeHus rpaduka ¢ OCIMH KOOPAUHAT
(mpu X =0 u ipu y = 0).

3. UccnenoBarh (hyHKIHMIO HA TIEPUOJHYHOCTh, YSTHOCTD U HEYETHOCTb.

4. HaifT uHTEpBaJIbl MOHOTOHHOCTH, TOYKH KCTPEMYMOB U 3HaUCHUs (DYHKIIMH B THX TOYKaX.

5. HaiiT nHTEpBasIbI BHITYKIOCTH (BOTHYTOCTH) ¥ TOUKH Meperuda rpaduka GyHKIUH.

6. Haiitn acuMnToThI rpaduka QyHKIUH.

7. HaiiTh TOTIOHUTENIbHBIC TOYKH M TOCTPOUTH IpaduK MO Pe3yJIbTaTaM UCCIIETOBAHMS.

8. Haiiti o6nacTb 3Ha4eHUH.

1. HUccnenoBaTh GyHKIHIO y = x> — 6x? + 9x — 3 U TOCTPOUTH TpaduK.

-(YHKIIHS OIpe/ieJIeHHa Ha BCEil YMCIOBOM MPAMOIL: D(x): x € (—oo; )

-nanHast QyHKIUS HE SBISICTCS HA Y€THOM, HA HEYETHOU: y(—x) = (—x)° — 6(—x)? + 9(—x) — 3 = —x% —
6x2 —9x — 3 = —(x3 + 6x2 + 9x + 3) # —y(x)

-HalAEM TOYKY IepecedyeHus rpauka ¢ OCblo O, , mojorag x =0 , IOIYYUM y = —3 TOYKH
nepecedeHus rpaguka ¢ ocblo 0, B JAHHOM CJIy4dac HAWTH 3aTPYAHUTEIHHO.

-HaAEM NPOU3BOJHYIO: y' = (x* — 6x% + 9x — 3) = 3x* — 12x + 9

-HauIEM KPUTHUYCCKHUE TOYKH, AJII 3TOro y' = 0 ,T.¢ 3x2—-12x+9=0

X2 —4x+3=0;%x; = 1;x, =3
-AccIeyeM (QyHKIMI0 Ha MOHOTOHHOCTD

+ - +

v

1 3
(—o0; Du(3; ) rpadux GyHKIMM Bo3pacTaer, (1;3)-yObIBaeT
-uccinenyeM QyHKINIO Ha SKCTPEMYM:
y(1) =1—-6 +9 — 3 = 1; A(1; 1)Touka max
y(3) =27 — 54 + 27 — 3 = —3,B(3: —3)Toukamin
-MCIIOJIB3YSI MTOJTyYEHHbIE JaHHBIE CTPOUM MCKOMBIN TpaduK.

IS

w

No

D H
™
L~

N
\

w

1S

(W1

2. HWccnenoBath (YHKITUIO ¥ TIOCTPOUTH €€ TpaduK.

_ X
Y=
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1. O6nacts onpeaenenns GyHkiun D (f) = (—oo; 13U (1; +00)
2. Ilpu moacraHoBKe 3HaueHMs x = 0 moxyuum yi(0) =0,

Takyro ke TOUKY HOJYYHM, €CIU NMpHUpaBHsAeM (QYyHKIHMIO K Hya0. Touka x = 0 - eIWHCTBEHHAs
TOYKA IIEPECEUEHUS C OCAMU KOOpAUHAT.

3. [IpoBepsieM HyHKIHIO HA YETHOCTh

J‘{_I) — I_II_:" __ I:

—2x-2

tx+2

yi—x) = ylx); y(—x) = —y(x).
Wrak, QyHKIMS HUA YeTHAsI, HA HEYETHAs, HEIICPHUOIUUCCKasl.

4.J1511 OTHICKaHUSI MHTEPBAJIOB MOHOTOHHOCTH BBIYHCIISIEM TIEPBYIO MPOU3BOAHYIO (PYHKIINU

o 2x(2x —2) =2 4xt —4x — 20 22 —ax
YT T @2 T @m-2f T (x-2)f

[IpupaBHHMBasg ee K HYIIO, MOJYYUM KpPUTHUECKHE TOYKH x = 0:x = 2. OHHM pa3duBaroT 00JacTb
OIIpeACIICHMs Ha CIEAYIOIINE UHTEPBAIIBI MOHOTOHHOCTH (—o2; 0 W (0; 13U (1 2) U (2; +00)

I/ICCJ'IGI[yeM IIOBCACHUC HpOHSBOI[HOﬁ CJICBA U CIIpaBa OT Haﬁ,[[eHHBIX TOYCK pa36I/IeHI/IH.

Fpa(bnqecm/l HHTCPBaJIbl MOHOTOHHOCTH 6y,I[YT HUMCTDb BHU]

P

Uccnenyemast pyHKIIMS BO3pacTaeT Ha MHTepBanax (—ce; 0) U (2; +e2) u yosiBaet (0; 1) U (1; 2).

5.Touka x =0 TOUYKa JOKAJIBHOIO MAaKCHUMyMa, ¥ = 2 — JIOKQJIbHOI0O MUHUMYyMa. Halizem 3HaueHue
(byHKHHH J‘mﬁx =0: J‘r.“!!r. =2

6.. J1J1s1 OThICKaHUSI MHTEPBAJIOB BBIYKJIOCTH HAMJIEM BTOPYIO MPOU3BOIHYIO

o B -d@-2P-@f-2@-2-2 8 8 1
= (2% — 2)* T2x-2 T 8(x-1)F (x—1)3

Takux HHTCPBAJIOB HET, IMOCKOJIBKY BTOpPas MNPOU3BOAHAA HE INPUHUMACT HYJICBBIX 3Ha4YeHUI B
00J1acTH OTpeIeICHUSI.

7. llpsamas x = 1 — BepTUKaJIbHasi aCUMOTOTAa PYHKIMH. YpaBHEHUE HAKIIOHHOW aCUMIITOTHl HMEET

BUg v=Fkx+5b.

k=1 ) li i li il li !
¢ = lim—— = lim =lim ————= lim
X=X o2y — 2]y x==2x — 2y xo= 2

I | =

|
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8.Ha ocHOBe mpoBeAEHHOrO aHajaM3a BBINOJHAEM MOcTpoeHue rpaduka ¢yHkiuu. s sroro
CHadajga CTPOMM BEPTHKAIbHBIE M HAKIOHHBIC ACHMIITOTBHI, 3aT€M HAXOJWM 3HaueHUEe (PYHKIHH B
HECKOJIbKMX TOYKAaX U IO HUX MPOBOJUM MOCTPOCHUE.

y=(x+1)/2

®opma npeacTaBaeHus pe3yJibTaTa: BHIIOIHEHHOE 3aJaHHe

Kpurtepun onenku:
Ouenka "oTJM4YHO'" BBICTABISETCS, €CITU pabOTa BBHIOJIHEHA B MOJHOM 00BbEME C COOMIOIEHUEM

HEe0oOXOIMMOM TOCIIeN0BaTEIbHOCTH JEHCTBUI; B OTBETE MNPAaBUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE

3aITMCH U BEIYHCIICHMS.
Ouenka ''Xopouio'" BBICTABISETCSA, €CIU BBITIOJHEHBI TPEOOBaHUS K OIEHKE "OTJIMYHO", HO

JOMYUIEHBI 2-3 Helo4eTa.
Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboTa BBHIMOJHEHA HE TOJHOCTHIO, HO

00BEM BBITTOJTHEHHOM YacTH TAaKOB, YTO MO3BOJIACT IMMOJYUYUTDH ITPABUJIBHBIC PE3YJIbTATHI U BBIBOABI; B XOJC

MPOBEACHUS PAaOOTHI OBUIHA JOMYIIEHBI OIITHOKH.
Ouenka '""Hey10BJIETBOPUTEILHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WU

00BEM BBITTOJIHEHHON YacTH pa6OTI>I HEC MMO3BOJIACT CACIATh NPABUJIbHBIX BBIBOJOB.
Tema 3.1. IlpousBoanasi pyHKIHMH U ee IPUMEHEHHUE

IIpakTyeckoe 3ansaTue Ne 31
«Pemenne MpUKJIAAHBIX 327124 ¢ IOMOIIbIO IPOU3BOTHON»

Henab: HayunTbes npuMeHSITh TPOU3BOAHYIO (QYHKIMHU IIPU PEIICHUHU MPUKIATHBIX 3a/ad.

BbinosiHeHue pa6oThl crioco0cTBYeT (POPMUPOBAHUIO:
OK 01 BriGupats crioco0sl pemieHus 3aaad npoecCUOHaTbHON JEeATeNbHOCTH MPUMEHHUTENBHO K
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Pa3IUYHBIM KOHTEKCTaM

OK 03 IlnaaupoBath U peaqn30BbIBaTh COOCTBEHHOE MPO(ECCHOHATEHOE U JIMYHOCTHOE Pa3BUTHE,
PEINPUHIMATENBCKYIO eI TeIbHOCTh B IPOPECCHOHATIBHOM cdepe, UCIONIb30BaTh 3HAHUS 10 TPAaBOBOM
1 (PMHAHCOBOM T'PAMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYaIIUsIX

OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh U PaOOTATh B KOJUICKTHBE U KOMAaH/IE

OK 06 IIposiBIATh Tpa)KJIaHCKO-TIATPUOTUUYECKYIO TMO3UIMI0, JAEMOHCTPUPOBATH OCO3HAHHOE
IIOBE/ICHUE HAa OCHOBE TPAJMLIMOHHBIX POCCHUICKUX IyXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B TOM YHUCIE C
Y4e€TOM TapMOHHU3AIMH MEXHAIIMOHAIBHBIX M MEXPETUTHO3HBIX OTHOUICHHWM, MPUMEHSTh CTaHIapThI
AHTUKOPPYILIUOHHOTO OBEACHUS

OK 07 CopuelicTBOoBaTh COXpPAaHEHUIO OKPYXAIOMIEH Cpebl, PECypCOCOEPEKCHHUIO, MPUMEHSTH
3HaHUS 00 M3MEHEHUM KIMMAaTa, MPUHIUIBI OEpeXIUBOrO MPOU3BOACTBA, 3()(PEeKTUBHO ACHCTBOBATH B
Ype3BhIYAIHBIX CUTYAIHIX

OK 08 Hcnonb3oBaTh cpeacTBa (pU3NYECKON KyIbTYPHI AJIsi COXPAaHEHHUS U YKPEIUICHHS 3710POBbS B
npouecce MpodeccnoHaNbHON JEesATeNbHOCTH M MOJAJEPKaHUS HEOOXOIMMOro YpoBHS (pu3ndecKon
[IO/ITOTOBJIEHHOCTH

OK 09 Ilonw3oBaThcs mpodhecCHOHANBHON TOKYMEHTAlUel Ha rOCYAapCTBEHHOM M MHOCTPAHHOM
SI3BIKAX.

IIK 2.5. IlogrorasnuBarek JaHHBIE IS 0a3bl 3HAHUI.

MarepuanbHoe obecnedyenue: VHIuBUayanbHbIE 3a/aHus, TaONHIa MPOU3BOAHBIX, KOHCIIEKTHI
JIEKLIMN.

3aganue:

1. JInst cocraBieHHs alropuTMa IMOMCKA HEOOXOJAMMO PEIIUTh 3ajJa4y MaTeMaTHUYECKH: YTOOBI
YMEHBIIIUTh TPEHHUE KHUJIKOCTU O CTCHBI M JIHO KaHaJla, HY)KHO CMA4YMBAaEMYIO €10 TUIOIIA/b ClIelaTh KaK
MOXHO Majiod. TpeOyercs HalTH pa3Mepbl OTKPHITOTO MPSMOYTOJILHOTO KaHajla ¢ IUIOINAJAbID CCUCHHSI
4,5m 2, MPU KOTOPBIX CMayuBaeMasi Tonaabp OyAeT HauMEHBIIEH.

2. .CocTaBbTe TEKCTOBBIN (haily pelieHus 3aauu A HAMKMCAaHUS alrOpuTMa: UMEeTCs MPOBOJIOKa
JUTUHOM a MeTpoB. TpebyeTcst orpaAuTh STOM MPOBOJIOKON MPSIMOYTOJBHBIN Y4acTOK I1€Xa, 0JTHAa CTOPOHA
KOTOPOTO MPUMBIKAET K CTEHE, TaK, YTOOBI IJIOMAIh OTOPOKEHHOTO yJacTKa Obljla HAMOOJBIIICH.

JInis OThICKaHMS HAMMEHBLIET0 W HauOOJbIIEro 3HaueHus (QyHKUMHU, nuddepeHunpyemMoil BHYTpH
OTpe3Ka M HENpPEPbIBHON Ha €ro KOHIAX, CIeAyeT HallTh Bce KPUTHYECKUE TOUKU (DYHKIMH, JIeKaIlue
BHYTPH OTpPE€3Ka, BHIYMCINUTH 3Ha4eHUs1 (PYHKIMM B 3TUX TOUKAaX M Ha KOHIAX OTPE3Ka, a 3aTeéM U3 BCeX
MOJIY4YEHHBIX TAKUM 00pa3oM uuces BbIOpaTh HaMEHbIlee U HauOobIlee.

ITopsinok BbIMOJHEHHS Pa0OTHI:

1. Haxoaum KpUTHYECKUE TOUKU (PYHKIIHH.

2. IlpoBepsieM, Kakue U3 HalICHHBIX KPUTHUYECKUX TOYEK JIEKAT BHYTPH 3a/laHHOTO OTPE3KA.

3. Haxomum 3HadeHuss QyHKIMM Ha KOHIAX OTpe3Ka M B T€X KPUTHUUYECKHX TOUYKAX, KOTOPHIE
MIONA/al0T B 3TOT OTPE3OK.

4. W3 Bcex moJydyeHHBIX 3HaYeHUH (PyHKIMK BbIOMpaeM HauMeHbllee U HauboJIbIlee.

1. TpeOyercsi HW3rOTOBUTH JE€Tadb B BHJIE MPAMOYTOJIHHOTO TapajUleNienuIea, B HIDKHEM
OCHOBAHHMH KOTOPOTO JIGKHT KBApaT (BEpXHsis YacTh OTKPHITA), a 00beM pasen 108 cm®. Ilpu kaknx
pa3Mepax JeTanu Ha ee U3rOTOBJICHHE NOM/IeT HaNMEeHbIlee KOJMYECTBO MaTepraia’?

Pemenue: 1. [TycTh cTOpOHa OCHOBaHUS paBHa X €M, a BbIicoTa — h cMm.

2. O6beM mapamierenunena V=x*x*h=x> h mm mo ycrosuo x> h=108.

Beipaszum u3 310ii hopmMyisl BeicoTy napayuienenumnena: h=108/x 2. (1)
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3. C pmpyroif CTOpOHBI, 4TOOBI y3HATH KaKO€ KOJMYECTBO MaTepualia MONAET Ha HM3TOTOBIICHUE
JeTand HeoOXOAWMO HaWTH IUIONIAAh S IOJIHOW MOBEPXHOCTH Tapaiienenurea 0e3 ydera BEpXHETOo
ocHoBaHus. [Iomane TOBEPXHOCTH MapajuIeenue1a HaxouTcs 1o Gpopmyine

Snona=2(X*x+x*h+x*h)=2(x? +2xh). [1omans OCHOBaHUs paBHA SOCH =X’ , €e HAJ0 BHIYECTh U3
nosydennoit popmyisr S=Smonu*Soca=2(x* +2xh) - x* = x? +4xh.
4. TToncraBum BmMecTo h Beipaskenue (1). [Tonyuum hopmyny mromanm kak GyHKITUIO OT X:

S(x) =x* +4*x*108/x? =x* +432/X.

5. Haiigem npoussonnyio S'(x)=( x> +432/x)'=2x-432/x? .

6. UT0OBI HAWTH PKCTPEMYM, HEOOXOIUMO TPUPABHSATH MPOU3BOIHYIO K HYJIIO:
S'(x)=0= 2x-432/x? =0;
ajgee HaxOoIuM 2x3 =432;

x3 =216;

x=0.

7. lMonyunnm x=6 — TOUKYy MUHUMYMa, CJieloBaTeNbHo, S(6)=108 cM’ HaMMeHbIIIee 3HAUYCHIC.
9. CnenoBarenbHO, CTOPOHA OCHOBAHMS X paBHa 6 CM, a BbICOTa h=108/x* =108/36=3 cm.
OtBer: cTOpoHBI 6aka 3 1 6 cM.

®opma npeacraBiaeHus pe3yJabTaTa: BHIIOJHEHHAs padoTa.

Kputepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €clid paboTa BBHINOJHEHA B IMOJHOM O0OBEME C COOJIOJICHHEM
HEOOXOMMOW TIOCIIEAOBATEIFHOCTH JCWCTBUI; B OTBETE MPABHJIBHO M AaKKypaTHO BBIMOJHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Ounenka "'Xxopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOIMYILEHbI
2-3 Henmoyera.

OuneHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IOJIHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO MO3BOJISIET MONYYWUTh NMpPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJIE
MpOBeACHUS Pa0OTHI OBUIH JOMYIIEHBI OIITHOKHY.

Ounenka ""Hey10BJIETBOPUTEJIBLHO'" CTaBUTCS, €CIIM paboTa BBHIIOJHEHA HE MOJHOCTBIO WM 00BEM
BBITIOJTHEHHON YacTH pabOThI HE MO3BOJISET CAENATh MPABUIIBHBIX BBHIBOJIOB.

Tema 3.1. IlpousBoanas pyHKIHMH U ee IPUMEHEHHUE

IIpakTnueckoe 3ansiTue Ne 32-33
«Haxo:k1eHue onTHMAJIbLHOTO Pe3yJbTaTa ¢ MOMOIIbIO POU3BOIHON B MPAKTHYECKUX
3a/1a4ax»

Hesan: HayuuThcst IPUMEHATh MPOM3BOIHYIO QYHKIIMH IPU PELICHNUH 33/1a4.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BriOupatp crocoOsl pemeHus 3a1a4d npodecCHOHaIbHOW e TeIbHOCTH MPUMEHUTENBHO K
pa3IMYHbIM KOHTEKCTaM

OK 03 IlnanupoBaTh U peann30BbIBaTh COOCTBEHHOE NMPO(PECCUOHAIBHOE U IMYHOCTHOE Pa3BUTHE,
NPEINPUHIMATENBCKYIO JeSITEIbHOCTh B IPOPECCHOHATIBHOM cdepe, UCIOIb30BaTh 3HAHUS 10 MPAaBOBOM
1 (PMHAHCOBOM T'PAMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYaIUsIX

OK 04 D¢ddexTuBHO B3auMOIeHCTBOBATh U pabOTaTh B KOJIJIEKTUBE 1 KOMaHIE

OK 06 IIposBisATh TIpa)kIaHCKO-NMATPUOTUYECKYIO IO3HMIMI0, JAEMOHCTPHUPOBATH OCO3HAHHOE
IIOBE/ICHUE HAa OCHOBE TPAJMLIMOHHBIX POCCHUICKUX TyXOBHO-HPAaBCTBEHHBIX LIEHHOCTEH, B TOM YHUCIE C
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Y4eTOM TapMOHHU3AINHA MEXHAIIMOHATBHBIX M MEXPEITUTHO3HBIX OTHOIICHHHA, MPUMEHSTh CTaHIAPTHI
AHTUKOPPYIIIUOHHOTO OBEICHUS

OK 07 CopneiicTBOBaTh COXPAHEHUIO OKPYXKAIOMIEH Cpeabl, pecypcocOepereHHI0, MPUMEHSTH
3HaHHUA 00 M3MEHEHHH KIuMaTa, IPHUHILHUIBI OEpexIIMBOro MPOU3BOACTBA, 3PGEKTUBHO JIEHCTBOBATH B
Ype3BBIYANHBIX CHTYAITHSIX

OK 08 HMcnonbs3oBath cpeacTBa GU3MUESCKON KYJIBTYPHI IJIs1 COXPAHCHHS U YKPETUICHHS 310POBbS B
nporecce MpohecCHOHATBHONW JEATETbHOCTH M TOJJAEPKaHUs HEOOXOJUMOTO YpPOBHS (U3UUECKOM
MOITOTOBJICHHOCTH

OK 09 ITonp3oBatbest mpohecCHOHATBHON JOKYMEHTAIMe Ha TOCyJapCTBEHHOM M MHOCTPAaHHOM
S3BIKaX.

IIK 2.5. IToarorasinuBare gJaHHBIE I 0a3bl 3HAHUIA.

MartepuanbHoe obecniedeHue: VHIUBUyanbHBIC 3a/IaHUs, TAOJMIA MPOU3BOIAHBIX, KOHCIIEKTHI
JIEKIIUH.

3aganme:

1. Mmeercs KBaJpaTHBINA JHCT JKECTH, CTOpOHA KoToporo a=60 cMm. Beipesas 1mo BceM ero yriam
paBHbBIC KBaJpaThl M 3aru0as OCTaBIIYIOCS YacTh, HY)KHO W3TOTOBHTH IPOU3BOJCTBEHHBIA SITUK O€3
KpbIkd. KakoBBl JAOKHBI OBITh pa3Mephl BHEIPE3aeMbBIX KBAJPATOB, YTOOBI IPOU3BOJICTBEHHBINA SIITUK
HMeJ HauOoNbIIUKH 00beM?

2. [IpoekTupyeTcs KaHall CUCTEMBI CJIMBA C IPSIMOYTOJIBHBIM cedeHueM 4,5 . KakoBbI JOIKHBI OBITh
pa3Mephbl CeUeHHsI, YTOOBI JJIs1 OOJIMIIOBKM CTEHOK M JIHA IOILIO HAMMEHbIIIee KOJINYECTBO MaTepraia?

Jlyisi OTBICKaHWSI HAMMEHBIIETO W HAuOOJbIIero 3Ha4YeHus (yHKIuH, auddepeHnupyeMoil BHYTpH
OTpe3Ka M HENpPEPhIBHON HA €ro KOHIAX, CJICAYEeT HANTH BCE KPUTUYECKUE TOUKU (DYHKIIWH, JICHKAIIUC
BHYTPH OTpPE3Ka, BBIYMCIIUTH 3HAYCHUs (DYHKIMHM B 3THUX TOYKAaX M Ha KOHIIAX OTPE3Ka, a 3aTeM M3 BCEX
MOJTYYEHHBIX TAKUM 00pa30M Yuces BEIOpaTh HAMMEHbBIIIEe U HauOOJIbIIIEE.

ITopsinok BbINOJHEHHS PadOTHI:

1. Haxoaum KpUTHYECKUE TOUKU (PYHKIIUH.

2. IlposepsieM, kakue U3 HalJICHHBIX KPUTHYECKUX TOUYEK JIEKAT BHYTPH 3aJaHHOIO OTpPE3Ka.

3. Haxogum 3HadyeHHs] yHKIMM Ha KOHIAX OTpe3Ka M B T€X KPUTHUYECKHX TOUYKAX, KOTOPbIE
MIONAa0T B 9TOT OTPE3OK.

4. U3 Bcex MoJydyeHHBIX 3HaUeHUH (QyHKIIMU BbIOMpaeM HauMeHbIIIee U HaubobllIee.

3amaua 1. IlpouHocTh Oajaku TPSMOYTOJBHOTO CEYCHHS MPOMOPIMOHAIBHA TMPOU3BEACHHUIO €€
IIMPUHBI HAa KBaJpaT BbICOTHL. Kakoe cedeHue AOKHA MMETh Oanka, U3 IMJIMHIPUYECKOW 3arOTOBKH
paauyca R, uToObI €€ mpoyHOoCTh ObL1a HanbombIIeH? (PUCYHOK 1)

2R

X

PI/IcyHOK 1 — ceueHue Oaaku U3 I.IPIJ'IPIHI[pH‘ICCKOﬁ 3aroTOBKHA

Pemenne. CocraBieHne MaTeMaTHYCCKOM MOACIIN. OHTI/IMI/I3I/IpyeMa$I BCJIMYMHA - MPOYHOCTH
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0anKu, TOCKOJIBKY B 3ajaue TpeOyeTcss BbIICHUTH, KOTJa MPOYHOCTh Oanku OyaeT HamOONbIICH.
O003HaUUM ONTUMHU3UPYEMYIO BEIMYMHY OyKBOH y. IIpOYHOCTH 3aBUCHUT OT WIMPUHBI U BBICOTHI
NPSMOYTOJIBHUKA, CIyXKallero oceBbIM ceueHneM Oanku. [lupuny Oanku o0o3HaYMM OYKBOH X.
ITockonbKy oceBoe cedeHHe MpeACcTaBisieT co00M MPsAMOYroJbHUK, BIMCAHHBIA B OKPYKHOCTh paauyca
R, 0 0 X< 2R
Bricota h np;IMoerJILHHKa CBSI3aHA C €ro WIMPHHOH cooTHomeHmeM * +H1°=4R* (o teopeme
Iudaropa), 3uaunr, * = A% —x,
[IpouHoCTh OaJIKM Y MPOMOPIIOHATEHA IPOU3BEICHUIO xh® 1 e,y =kxh® (rpe ko3 unment k
— HEKOTOPOE MOJIOKUTEIIBHOE YHUCIIO0).
Snaunr ¥ = Ex(4RR* — x%),rge x € [U; 2H).
Pabota ¢ cocTaBIeHHON MOJIEINBIO.
Jlns Gyukun ¥ = Ex(4RR* — x%)raex € [0; 2R} HA/10 HalTH Yiaus.
Nwmeem:
Wmeem: v = 4&R%y — krx®
V' =4kR?*— 3ix?
[IpupaBHMBaEeM NPOU3BOJHYIO HYJIIO, TOJIyYUM

4KR2-3kx?= 0
2R . 28
1=7 Xg=——F
V3 V3

wglm

X= X; =
3alaHHOMY OTPE3KY MPUHAJICHKUT JIUIIIb TOUKA

BrruncianMm 3HaueHue (I)YHKI_II/II/I B TOYKC Ha KOHIIAX OTPE3Ka B TOUKAX 0 u2R.
HNmeeMm
f(0)=0 f(2R)=0 f(—) >0 3HAYUT Vs =F (‘—“)

B 3amauge CIIpalInBaCTCA, KaKOC CCYCHHUC MNOJIKHA HMCTH Oanka HanOOJbIICH IIPpOYHOCTH.

BreiscHun, 4TO MUpPHHA TPSMOYTOJIBHHUKA, SBIISIIONIAS OCEBBIM CEUEHHEM HamOoJiee MPOYHOU Oankw,
R
V3
paBHa
Haiinem BeICOTY:

h? =4R%— x*?

48* gg*®
h2=4R*——=—,
3 3
e 3: 1 k =
h = i~ 1 - '\-'.2

OtBet: CeueHneM OalKu JOJDKEH CIY)KUThb NMPSMOYTOJbHHUK, Y KOTOPOTO OTHOILIEHHE BBICOTHI K
IIMPUHE PAaBHO ' V&

3ameuanue: KpanuduuupoBaHHble MacTepa MPUXOJIAT K TAKOMY K€ pe3yJabTaTy, ONUpasch Ha CBOU
ONBIT, HO OHH TPUHUMAIOT YyKa3aHHOE OTHOIIEHWEe paBHBIM 1,4 (mpuOMMKEHHOE 3HAYCHUE
MPPaLMOHAIILHOTO YMCIIA KaK pa3 paBHO 1,4).

®opma npeacTaBjeHUs pe3yJIbTaTa: BBIOJHEHHAs padoTa.

Kpurepum ounenku:

Ouenka "oTau4HO'" CcTaBUTCS, ecnu paboTa BBIIOJIHEHA B TOTHOM O0BEME C COOJIOIEHUEM
HEOOXOMMOM TOCIEeI0BATeILHOCTH NIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIlMCU U BEIYUCIICHUS.

Ouenka "'xopoio' cTaBUTCS, €CIM BBIIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
2-3 Henmouera.
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Ouenka "yI10BJIeTBOPUTEIBHO'" CTAaBUTCS, €ClIM padOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHONW YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yAbTaThl U BBIBOJBI, B XOJIE
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIBLHO' CTaBUTCS, €CJIU pad0Ta BBHIMOJHEHA HE TIOJHOCTHIO WM 00BEM
BBITIOJTHEHHON 9acTH PabOTHI HE MO3BOJISET CENIATh MPABIIILHBIX BBHIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue

IIpakTyeckoe 3ansaTue Ne 34
«HHTerpasa u neppoodpasnas. Haxoxnenne HeonpeaejeHHbIX HHTErPaJioOB NP MOMOLIH
CBOIICTB HHTEIPAJIOB)»

I_[e.m,: Hay‘-II/ITBCSI HaxoIuThb HGOHpGI[GJIéHHBIG HUHTCrpajibl HCIMOCPCACTBCHHBIM HHTCIPUPOBAHUCM
IIpH IIOMOIIU CBOICTB HHTCTPUPOBAHUA.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bsibupats crioco0sl penieHus 3aaad npoeCCHOHAIBHON AEATEIbHOCTH MPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 03 IInaaupoBath U peaqnu30BBIBaTH COOCTBEHHOE MPOPECCHOHATHHOE U JTMYHOCTHOE Pa3BUTHE,
IPEANPUHUMATENBCKYIO JeSITEIbHOCTh B IPOPECCHOHATIBHOM cdepe, UCIOIb30BaTh 3HAHUS 110 IPAaBOBOM
1 (UHAHCOBOM I'PAMOTHOCTHU B PA3IMYHBIX )KU3HEHHBIX CUTYAIHAX

MaTepnaﬂbnoe odecneyeHue:
I/IHI[I/IBI/II[yaJ'IBHBIC 3a/laHus, CIIPABOYHBIC MaTCpUaJibl, KOHCIICKTBI HeKHHﬁ.

3ananue:
B cooTBeTCTBUM € TEXHOIOTMYECKOW KapTON MPOEKTA HANTHU CIAEAYIONIME UHTETPAIIbL:
343_3,2
1. f(4x X +5)dx
. [3(2x% —1)%dx
. Jx3(1 + 5x2)dx
3 8
. f(x—4 + X—S)dx

. J(5Vx® = 7Vx3)dx

[S2E NSO \ V]

Kparkue Teoperudyeckue cBeleHUs:
Cesoticmea HeonpeoenenHo20 unmezpana

1) j mf (x)dx = m j f (x)dx, m-const
2) [(F 00 = g)dx= f (dx = [ g(x)dx

Ta@zuua OCHOBGHbIX UHmMecpaloe

1) jdx=x+C;
Xn+1

2)jx”dx: +C,n=-1;
n+1

3) .[d—)z(:ln|x|+c;

4) J‘exdx:eX +C;

82



5) Iaxdx=a—+C;
Ina

6) J'sin xdx=-cosx+C;

7) _[cosxdx=sin X+C;

8)I ax =tgx+C;
cos? x

9)j dx =—Ctgx+C;

sin? x
dx )
10) | —==arcsinx+C;
dx
11 =arctgx+C..
)I1+ x? g

ITopsinok BeINOJHEHHS PadOTHI:

COBOKYIHOCTb BCEX NEPBOOOPA3ZHBIX JUIsl PYHKIIMK HA3bIBAETCSI HEOIPEIEICHHBIM UHTETPATIOM.

OcHOBHBIE CBOWCTBA HEONPEACIEHHOIO HHTErpala

1) J(f0) + g())dx = [ f(x)dx + [ g(x)dx

2) [kf()dx =k [ f(x)dx

HenocpencTBeHHOe MHTErpUPOBAaHME OCHOBAHO HAa MPSIMOM HCIOJIb30BAaHUM TaOIMIIbI HHTETPAJIOB.
MoryT npencTaBuThCS CIEIYIOIINE CIIyYan:

1) MaHHblii MHTErpan HaXOIUTHCS HEMOCPEICTBEHHO II0 COOTBETCTBYIOLIEMY TaOIHYHOMY
UHTETpay.

2) [laHHbIii HHTErpal MOCJE MPUMEHEHHsI CBOMCTB 1M 2 MPUBOIUTCS K OAHOMY WM HECKOJIBKUM
Ta0JIMYHBIM UHTETpaJlaM;

3) JauHblii WHTErpajx Mocjie JIEMEHTapHBIX  TOXKICCTBEHHBIX  NpeoOpa3oBaHHid, HaJ
MOJBIHTETpaIbHOM (yHKIMEH M ,IpUMEHsAs CBoMcTBa 1M 2 NPUBOJUTCS K OJHOMY WM HECKOJBKUM
TaOJIMYHBIM UHTErpasIaM.

B cooTBeTCTBUM € TEXHOIOTMYECKON KapTON MPOEKTA HANTHU CIAEAYIOIIME UHTETPAIIbL:
1. [6x?dx —umcmomb3yeM CBOWCTBO 2 U ¢popmymy 2.

[x"dx = v [Tomyunm:
n+1
f6x2dx=6fx2dx=6§+c=6x3—3+c=2x3+c
2. f4(x* —x+3)dx  HWcmonb3ys cBoiictBa 1 u 2 u, popmynsl 1 u 2 momydnm: 4 [ x?dx —
4fxdx+12fdx=4-x3—3—492€—2+12x+c=§x3—2x2+12x+c

- mnocrosiHHas uHTerpupoBaHuss C paBHa anredbpaudeckodl cymMMe TpeX IOCTOSHHBIX
UHTETPUPOBAHHUS .

3. [2(3x —1)%dx =2 [(3x — 1)2dx = 2 [(9x? — 6x — 1)dx =295 ~ 262 +2x + ¢ = 6x% — 6x? + 2x + ¢

x3+3x244x X
4. [— —dx —pa3AenuM MOWIEHHO Ha X, MOJIY4YHM:
x®  3x?
f(x2+3x+4)dx=?+7+4x+c

1 1
5, fj_; —ucronb3yem hopmyry 2 [ x zdx = 17 —+c=

+c=2Vx+c

=
Nlb-l NI

(I)opMa NpeaACTaBJICHUSA PE3yabTaTa: BEIIIOJIHCHHOC 3a/IaHUE
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Kpurepun oneHku:

Ounenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIOJICHUEM
HE0oOXOIMMOM MOCIEN0BATEILHOCTH JCHCTBUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

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

Ouenka "yI0BJIETBOPUTEJIbHO'" CTaBUTCS, €CJIM padOTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJISECT MOJYYUTh IpPaBUJIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OIITHOKH.

Ouenka "Hey10BJI€TBOPUTEIBbHO'" CTaBUTCS, €CIIH pabOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTU pabOThI HE MO3BOJISET CAIENATh IPABHIIbHBIX BHIBOJIOB.

Tema 3.2 UHTerpaJ u ero npuMeHeHue

[MpakTnyeckoe 3ansiTue Ne 35
«HTerpupoBaHue MeTOI0M 3aMeHbI NepPeMeHHOI

He.]'lb: Hay‘{I/ITBCH BBIYUCIIATH HHTCTPAJIbL crocodom IIOACTAaHOBKH.

Brinosnenue padorsl cnocod6cTByeT (POPMUPOBAHNIO:

OK 01 BsiGupath croco0sl pemieHus 3a1a4d npohecCHOHaIbHONU NeSTEIbHOCTH MPUMEHUTENBHO K
Pa3JIMIHBIM KOHTCKCTaM

OK 03 IlnanupoBaTh U pealn30BbIBaTh COOCTBEHHOE MpodeccnoHalbHOE U TUYHOCTHOE Pa3BUTHE,
IpeAIPUHUMATEILCKYIO JEATENILHOCTD B MPOQecCHOHaIbHON cepe, UCIOIb30BaTh 3HAHUS 10 MPaBOBOM
1 (PMHAHCOBOM TPAMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYAIIUSIX

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

3aganue:
B COOTBCTCTBHUU C TeXHOJ’IOFH‘IeCKOfI KapTOI‘/JI HpOCKTa HaUuTH I/IHTeraJ'IBI:
1. [(124—5)7dx
dx

2, J.6;\€+5
. JxVx?2 —7dx

f COoSXx dx
’ 3\/sinx
. [ tgxdx

dx
f 1+16x2

o U A~ w

ITopsinok BhINoOJIHEHHE PaGOThI:

B ocHoBe MHTErpupoBaHHUs METOJOM 3aMEHbl NEPEMEHHOH (MM CIOCOOOM MOCTAHOBKH) JIEKUT
CBOWCTBO HHBAapUAaHTHOCTH (OPMYJI HMHTETPUPOBAHUS, KOTOPOE 3AKIIIOYAETCS B CIEAYIOLIEM: €CIH
[fx)dx =F(x) +c,T0 [ f(w)du =F(uw) +c,rae u(x) npousBoaHas nuddeperupyemas GyHKIIus oT X.

3aMeHa IepeMEeHHOM B HEONpeAeIeHHOM UHTErpaje MPOU3BOAUTCS C TIOMOIIBIO MOJCTAHOBOK JIBYX
BUJIOM:

1. x=¢() , rne t-HOBas mepeMeHHas, a ¢(t) HempepblBHO auddepeHuupyemas (GyHKIUSA
[f@)dx = [ f(e®O)¢'()dt

2. t=u(x) ,rae t-HoBas nepeMeHHas, Toraa: [ f(u(®))w' (x)dx = [ f(t)dt
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l_ fxzdx

8+x3

-T.K. d(8 + x3) = 3x%dx , TO
J‘ x2dx 1jd(8 + 3x3%)
8+x3 3 8+ x3
-nojyiarasi 8 + x> =t , MOJIyYUM: %f% = gln(t) +c= %ln|8 +x3+¢
cosxdx __ d(sinx) o
2. | o = ) oz, IO9TOMY, HCIIONB3Ysl MOJCTAHOBKY ¢ =sinx , NPUXOAUM K TaOJIUIHOMY

L odt
HHTETpany: [

eXdx _ d(e¥)
S e Rl e

o~ dt 1
-BOCIIOJIb30BABIILMCH ITIOACTAHOBKOU t = e”*, IIPpUBOJHUM K Ta6J'II/I‘IHOMy HHTErpairsy f\/ﬁ = arcsmg +

1 t 1 sinx
—Earctg§+ c = Earctg (T) +c

. eX
Cc = arcsm?+ C

IIpumeyanue: dx = %d(ax +b)

1
xdx = Ed(xz)

e*dx = d(e*)
—~ = d(n()

cosxdx = d(sinx)
®DopMa npeacTaBjIeHUs pPe3yJIbTaTa: BbIIIOJIHEHHOE 3a1aHUE

Kpurepun oneHku:

Ounenka "oTau4HO'" CTaBUTCS, ecou paboTa BBINOJIHEHA B TOJTHOM OO0BEME C COOJIOJICHUEM
HE0OXOIMMOM TOCNEA0BAaTENbHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBINIOJIHEHBI BCE
3alHCU U BBIYUCIICHUS.

Ouenka "Xopouo' cTaBUTCS, €CIHM BHITIOTHEHBI TPEOOBAHUA K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
2-3 Heyouera.

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €Clii paboTa BBIIOJIHEHA HE IMOJIHOCTBIO, HO 00BEM
BBITIOJTHEHHON YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUJIbHBIE PE3yJAbTaThl U BBIBOJBL, B XOJ€
MpOBeIeHUs pabOTH! ObUTH TOMYIEHbI OLIHOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CITM padOTa BBHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOJTHEHHON YacTH pabOTHI HE MO3BOJISET CAENATh MPABUILHBIX BBIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue

IIpakTuyeckoe 3ansaTHe Ne 36
«Teopema HproTona-JleiitOHnna. BeruuciaeHue onpeaeaeHHbIX HHTErpajloB pa3iInYHbIMU
METOAAaMMN

Henab: HayunThes BEIUMCIATH ONpeieieHHblN nHTerpai no popmyne Hetotona-Jleitonuma.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiGupats crioco0sl pemieHus 3aaad npoecCUOHaTbHON JAEeATeNbHOCTH MPUMEHHUTENBHO K
Pa3IMYHBIM KOHTCKCTaM

OK 03 IlnanupoBath U peaqnu30BbIBaTH COOCTBEHHOE MPO(PECCHOHATBHOE U JTMYHOCTHOE Pa3BUTHE,
MpeNNPUHUMATEIbCKYIO AESITeNbHOCTh B NpodeccHOHANbHOW cdepe, HCIoNb30BaTh 3HAHUS IO
(buHAHCOBON TPAMOTHOCTH B PA3IUYHBIX KU3HEHHBIX CUTYaIUAX

MarepuanbHoe o0ecnieyeHme:
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I/IH,Z[I/IBI/I,Z[yaJIBHI:Ie 3alaHuA, CIIPAaBOYHBIC MaTCpUaJibl, KOHCIICKTLI HGKHHﬁ.

3ananmue:

B cooTBeTCcTBHM ¢ TEXHOJIOTHYSCKOM KapTOP'I ITPOCKTAa HaWUTH HHTCTPAJIbI.
25,2
1. J 2x%dx

4
I(8+2x—x3)dx
-

2.

3. f;/z cosxdx

4. J.(cos X — 3sin x )dx
2
2 1_X2

5. J.X—de

N

MeTo0M 3aMEHBI nepeMeHHoﬁ:

1-:[ xdx

X -6

4
2.J.(2x—5)3dx
3

1
3. J‘i/x + 2dx
0

1
4. I(x?’ +1)*x* dx
-1
IMopsiniok BbINoOJIHEHUS padOTHI:
1) Ucnionb3ys Tabiuily HHTETPajIoB HAMTH MHTErpa
2) Ucnonb3ys popmyny Herorona — JleliOHuma

&
[ Fdz=FX)|s = F@)- Fla)

HaWTH ONPENEICHHBIN UHTETpal

Brrunciaurs OHpeI[eJ'ICHHHﬁ HUHTCIrpaJl
2

I 2xtdx
1
Pemrenne:
2 (1 (2) £
szﬂdnglxﬂdng(f)ﬁ :5(23 -1 = 5(3_1;. _Z 7 _4_ 43
] 1 3 3 3 3 3 3
(1) BorHOCHMM KOHCTaHTY 3a 3HaK HHTErpaja.
®+l
J-x” dx = +C
(2) Unterpupyem mo Taliuile C MOMOIIbIO CaMOW MOMYJISpHONH (QOpMyIbI n+1

1

= 3
[TosiBUBIIIYIOCST KOHCTaHTY 3 1IeJIECO00Pa3HO OTNIETUTh OT * W BBIHECTH 3a CKOOKy. JlemaTh 5TO He
00513aTEJIbHO, HO KEJIATEIHHO — 3aYeM JINIITHNUE BEIYUCICHU?
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3
| @dx= FDf, = F&) - Fa)

(3) HUcnomezyem ¢dopmyny HeroTona-JIeiiOnuma 2 . Cnauana

3 . . o
MOJCTaBJIsIEeM B & BEPXHUU NPECACIl, 3aTEM — HUKHHU ITPCACIL. HpOBOI[I/IM JaJIbHCUIIINEC BBIYUCICHUA U

M0JIy4aeM OKOHYATEIbHbBINA OTBET.
Beruucnuts onpeneneHHblii MHTErpal

4
[(a+2x—x*)dx
-2

Pemenue:
4 4

[@+2x- xﬂjdxfaidﬁ 2ixdx— _I-xjdxiiJB(x)tg +2 %(fjﬁz - % ) 2

-2 -2 -2
=864 — (20 +(4* — (-2)%) —%(43 — (=21 =8. 6+(16—4) —%(64+8} =

=484+12-24 =36

(1) Ucnonw3yem cBOWCTBA IMHEHHOCTH OIPEIEIIEHHOTO HHTErpaa.

(2) UnaTterpupyem no tabiuie, Ipyu 3TOM BCE KOHCTAHTHI BBIHOCHM — OHU HE OyJIyT y4acTBOBATh B
IIOJICTAHOBKE BEPXHETO U HUXKHETO Ipesena.

(3) Hns xaxgoro w3 TpEX crnaraeMblx npumensemM ¢opmyiny Herorona-Jleitonuna:

L
Fl&), = Fib)— Fla)
CoBer: mnepex Tem, kKak Hcnoab3oBatb ¢opmyay Hblorona-JleiliOHuIa, 1M0JIE3HO NPOBECTH
NPOBEPKY: a caMa-To MepBo00Pa3Has HalieHA IPABUJIBHO?

Tak, NPUMEHHUTEIBHO K paccMaTpUBaeMOMY IMpUMEpY: Ieped TeM, Kak B TEpBOOOPa3HYIO

3

x
Br+x -
(b yHKITHIO 3 HOJCTaBJIATH BEpXHUM M HIKHHMM TMpefenbl, >KeIaTelbHO Ha YEPHOBHKE

MPOBEPUTH, a MPABWIBHO JIM BOOOINE HaWIEH HeompeaeneHHb uHTerpan? [duddepenmupyem:
r

(Bx+x2 —g] =8(x)'+(x2)'—%(x3)'=8-1+2x—%-3x2 =B+ 2x—x"

[Tonydyena ucxomHas MOABIHTErpaibHAs (PYHKLMS, 3HAYUT, HEONPEJECJICHHbIN MHTErpaj HaiJieH
BepHO. Teneps MOxkHO U hopmyny HeroToHa-JIeltOHMIIa TPUMEHUTB.
Metoa 3aMeHbI ITepeMEeHHOH

Brruncnure HUHTCTpaJbl.
f6 xdx

5 x2-6
BBeneM HOBYIO EpEMEHHYIO t = x* — 6
Huddepenunan 6yaer paBeH dt = 2xdx

Beraucimm rparuiel nHTErpUpoBanus 11=25-6=19, t2=36-6=30
1 6 2xdx 1 30dt
BbinonaumM moacTanosky - [ ===~ [~

o 1 1 1 30
Brruncinm, nogyquBIIAICS HHTETpa > ln|30|-; ln|19|=5 lnl—9

(I)opMa NpeaACTaBJICHUA PE3yabTaTa: BEIIIOJIHCHHOC 3a/IaHNUE

Kpurtepun onenkmn:
Ouenka "oTJMYHO'" CTaBUTCA, €Ciid paboTa BBHIMIOJHEHA B TOJTHOM OOBEME C COOJIOIEHHEM

HCO6XO,Z[I/IMOI>'I IOCICI0BATCIbHOCTHU ﬂeﬁCTBHﬁ; B OTBCTC NPAaBUIIbBHO W AKKYPAaTHO BBIIIOJIHCHBI BCC

3aIMCH U BBEIYUCIICHU.
Ouenka "Xopouo' cTaBUTCS, €CIM BHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
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2-3 Hezouera.

Ouenka "yaoBJIETBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBIMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO I103BOJIAET IMOJYYUTh IpPaBUIIbHBIE pPE3yibTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OITHOKH.

Ouenka "Hey10BJI€TBOPUTEIBbHO' CTaBUTCS, €CIIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTu pabOTHI HE MO3BOJISIET C/IeNIaTh IPABUIIbHBIX BBIBOJIOB.

Tema 3.2 UHTerpa u ero npuMeHeHue

IpakTuyeckoe 3ansiTue Ne 37,38
«Bpryucienne miiomaneit puryp u 00beMoB TeJD»

Heanb: HayuuThCcst BBIMUCIATH IUIOMAAM (GUTYp M OOBEMBI TeJd, HCIONb3Ys OIpeaeCHHbIE
UHTErpalibl

Brinosinenue padorsl cnnocodcTByeT (POPMUPOBAHNIO:

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

OK 03 IInaaupoBath U peaqnu30BBIBaTH COOCTBEHHOE MPOPECCHOHATHHOE U JTMYHOCTHOE Pa3BUTHE,
IPEANPUHUMATENBCKYIO JeSITEIbHOCTh B IPOQecCHOHaNBbHON cepe, UCIO0Ib30BATh 3HaHUS M0 IPAaBOBOM
1 (PMHAHCOBOM I'PAMOTHOCTH B Pa3IMYHbIX KU3HEHHBIX CUTYaLUSIX

OK 06 IIposBasaTh TIpakAaHCKO-NATPUOTHUYECKYIO IO3MLHMIO, JIEMOHCTPUPOBATh OCO3HAHHOE
[IOBE/ICHUE HAa OCHOBE TPAJULIMOHHBIX POCCHUICKUX yXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B TOM YHCIE C
Y4ETOM TapMOHM3AlMU MEKHAIIMOHAIBHBIX M MEXPETUTHO3HBIX OTHOIIEHUH, MPUMEHSATh CTaHIapThl
AHTUKOPPYILMOHHOIO TIOBEJICHUS

OK 07 CopneicTBOBaTh COXpPaHEHHUIO OKPYXAIOLIEH cpeabl, pecypcocOepekeHHI0, MPUMEHSTh
3HaHHUA 00 M3MEHEHHM KIMMaTa, IPUHILMUIIBI OepexIMBOro MPOU3BOJCTBA, F3(P(HEKTUBHO AEHCTBOBAThH B
Ype3BbIUAHBIX CUTYAIUIX

OK 08 Mcnonb3oBaTh cpeAcTBa GU3NUECKON KYIbTYpHI 111 COXPAaHEHUS U YKPEIUIEHUs 3/10pOBbsI B
nporecce MpohecCUOHATBHOW JEeATETbHOCTH M MOJJEpKaHUs HEOOXOJUMOIo YpPOBHS (U3NYECKOM
MIO/ITOTOBJIEHHOCTH

OK 09 ITonp3oBatbest mpodecCHOHATBHONW JOKYMEHTAIMe Ha rocyJapCTBEHHOM M MHOCTPAaHHOM
S3bIKaX.

IIK 2.5. IloaroraBiauBaTth JaHHBIE A1 0a3bl 3HAHUI.

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

3aganue:
1. ®opma 3aroToBKM HMMEET BHJ (UIYpbl, OTpaHUYEHHOM NMHMAMHU. HalTu muiomanb JaHHOM
3aroTOBKH

a) y=—x"+4,y=0

2 3

b) y=x°, y=x

c) y=e', y=e”, y=4
2.Beruncnutes 00beM geranu
y=x?, y=1 soxpyeocuQY

Ilopsinok BbINOJHEHHSI padOThHI:
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1) nocrtpouth rpapuku HyHKIUI
2) HalTH 00JaCTh, OTPaHUYECHHYIO STUMHU rpaduKamu
3)  COCTaBHT OIpEICIICHHBIA HHTErPaL, IIsl HAXOXICHUS IO Ii HalICHHOM 001acTH

[Tpumep 1: Haiitu miomans oomactu D (3aroTroBka erajiu), OrpaHUuYEeHHON KPUBBIMA Y = X2+ X +
11,y =2 X -9, npu ycinosuwu,
x<=1

y=x2 +x 11,
Diy=2x-9
x =1

[Ipu pemeHnn TakuxX 3a7ad CleAyeT 00sS3aTelbHO W300pa3sUTh UCCIEAYEMBIH T'€OMETPHUSCKUN
00BeKT. JlJis onpe/iesieHrs HIKHETO Tpejieia MHTETPUPOBAHKS HA/I0 HAUTH TOUYKY TIEPECEUCHUS KPUBBIX;
ypaBHEHUE X+ X+ 11 =2 X - 9 umeer nBa KOpHA: X = -1 u X = 2. [Toaxoasmmii KopeHs - X = -1. O6nacThb
OrpaHHYEHA CBEPXY MapaboJIoi, CHU3Y - MPSMOM, CripaBa - MpsAMoii X = 1, KpalHss JieBas TOYKa - X = -1,
MO3TOMY

|
SiD)= d[;"x -9)-(x" 1

L]
v

-1
Ecnu o6nactb umeer 60s1ee CIOKHYIO CTPYKTYpY, €€ ciieyeT pa30uTh Ha MPOCTHIE YaCTH .
[Tpumep 2

Beranciuts 00beM ACTAJIM, KOTOpasd HACHTUYHA TCI1y, IIOJIYYCHHOMY BpalllCHUCM (I)I/IprLI,

— g —
OTpPaHUYEHHON TUHUAMU 2 — 2x— X , YT 0 BOKpyr ocu 4|

Pemenue: Kak u B 3a71a4e Ha HaXO0XKICHHE miomaay, peuleHuEe HAYHHAECTCHA € YepTEkRka IJIOCKOM

duryper. To ecTb, HAa IIOCKOCTH 4 HEOGXOAMMO MOCTPOMTH (HUTYPY, OrPAHHUCHHYIO THHHAMH

y=2x—x°

TN ¢
d N

Hckomas miockast ¢purypa 3aliTpuXOBaHa CHHUM IIBETOM, UMEHHO OHA W BpAIIaeTCs BOKPYT OCHU
(& | B pesynbrare BpalleHHs TOTyYacTCsl TAKas HEMHOTO SIILEBHHAS JICTAIOIAs TApeiKa, KOTopas
CHMMETPHYHA OTHOCHTEIBHO OCH 4 |
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O0bem Tesia BpalleHHs1 MOKHO BLIYHCJIUTH M0 opmyie:
A
2
v =n| 7 (x)dx
-3

Boruucnum 00beM Tena BpaIleHus, UCIOJIB3YS JTAaHHYO bopmymy:
)

A ]
v =a] fA(xdx= 7| (25— 2dr= 7] (42 - 4% + 2% =
a i} 1]

3 5
3 ] 3 ] 15

V= m_ﬂﬂ 2”335 8%

OTtBeT:
dopma npeacTaBJieHUs pe3yJbTAaTAa: BHIIIOJIHEHHOE 33/1aHNE

Kpurepun oneHku:

Ounenka "oTau4HO" CTaBUTCS, €cnu paboTa BBINOJIHEHA B IMOJTHOM O0BEME C COOJIOJICHUEM
HEO0OXOIMMOM TOCIEA0BATEIBHOCTH JIEHCTBUIl; B OTBETE MPAaBUIBLHO M AKKypaTHO BBIIOJHEHHI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ouenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clid pabOTa BHIMOJHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET MMOJYYUTh NPABUIbHBIE PE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObUTH AOMYIEHBI OIIUOKH.

OueHka "Hey10BJIeTBOPUTEIbHO' CTAaBUTCS, €CIIM padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTH pabOTHI HE MO3BOJISIET C/IENaTh MPABIIIbHBIX BBIBOJIOB.

Tema 3.2 UHTerpaJ u ero npuMeHeHue

IIpakTnyeckoe 3ansaTue Ne 39, 40
«Pu3nyecKue NPUJIOKeHUs HHTErpajaoB»

Henab: HayunTbes npUMEHATh HHTETPANIbI K PELICHUIO GU3NYECKUX 3a/1a4

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiGupats cnioco0sl pemieHus 3aaad npoecCUOHATbHON JEeATeNbHOCTH MTPUMEHHUTENbHO K
Pa3JINYHBIM KOHTCKCTaM

OK 03 IInanupoBath U peaqu30BbIBaTH COOCTBEHHOE MPO(PECCHOHATBHOE U JTMYHOCTHOE Pa3BUTHE,
MpeNNPUHUMATEIBCKYIO JeSATENIbHOCTh B MPO(eccCHOHANBbHOM cepe, UCI0Nb30BaTh 3HAHUS TI0 MPaBOBOM
1 (MHAHCOBOM IPaAMOTHOCTHU B PA3IMUHBIX KU3HEHHBIX CUTYaLUsAX

OK 06 IIposBiaATh TIpa)kIaHCKO-NMATPUOTUYECKYIO IO3MIMI0, JAEMOHCTPHUPOBATH OCO3HAHHOE
[IOBE/ICHUE HAa OCHOBE TPAJMLIMOHHBIX POCCHUICKUX yXOBHO-HPAaBCTBEHHBIX LIEHHOCTEH, B TOM YHUCIE C
YUETOM TrapMOHU3AIUN MCKHAOWOHAJIBHBIX W MCKPCIUTHO3HBIX OTHOIHeHI/II\/'I, MNPUMCHATE CTaHOAPTBI
AHTUKOPPYNLMOHHOIO TIOBEICHUS

OK 07 CopneiicTBOBaTh COXpPaHEHHUIO OKPYXAIOUIeH cpefbl, pecypcocOepekeHHI0, MPUMEHSTh
3HaHUS 00 M3MEHEHUM KJIMMAaTa, NPUHIUIBI OSpeXIMBOrO MPOU3BOJACTBA, 3()()EKTUBHO AEHCTBOBATH B
T-I]f)63BI)I'-IaI\/'IHI:;IX CUTyalusx
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OK 08 Hcnonb3oBath cpeacTBa (U3NYECKON KyIbTYPHI AJIsi COXPAHEHHS U YKPEIUICHHUS 310POBbsI B
nporecce MpoPECCHOHATBHOW ACATENHPHOCTH U TOJJACPKaHUS HEOOXOAMMOTo YpOBHS (pu3nueckon
IIO/ITOTOBJIEHHOCTH

OK 09 ITons3zoBarbcs MPOPECCHOHATBHON JOKYMEHTAIMEH Ha TOCYAapCTBEHHOM W MHOCTPaHHOM
SI3bIKAX.

[IK 2.5. IToaroraBnuBarh JaHHBIE 11 0a3bl 3HAHUIA.

MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPAaBOYHbBIC MaTCpUaJibl, KOHCIICKTbLI JIGKL[I/Ifl.

3ananme:

1) CocTaBbTe TEKCTOBBII (aiii perieHus 3anaun Beraucmure Macey ydacTka crepxHs X1= 0 1o
X2=3 (M), €CIIH ero JIMHEeHHast IIIOTHOCTH 3a1aeTcst popMyinoit p(x) = X + 1(kr/m°).

2) lns cocTaBieHMs alIrOpUTMa IMOUCKA ONPEAEIUTE: CKOPOCTh JBMKEHMSI HA KOHBEHEPHO JIeHTe
v=v(t). Haiinem nyts S, npoieHHbII COAEP)KUMBIM KOHBEHEPHO JIEHTHI 32 MPOMEXKYTOK BPEMEHH OT
t1=2 1o t,=7 MuH.

3) Teno OpolieHO BEPTUKAIBHO BBEPX CO CKOPOCTbIO, KOTOpash M3MEHSAETCS IO 3aKOHY
v =29.4 —9.8t M/c. HaiiTit HanOOBIITYIO BBICOTY IMOABEMA.

IMopsinok BbINoJIHEHUS PadOTHI:

o to
1) 3ammcarh GOpMyITy, HCIIONIB3Ys OTPECIICHHBIN HHTErpal S = | ., v(©dt
2) Beruucnuts onpeneneHHslid HHTErpal

o o =g+l _ \ o o o
1. CkopocTh JBUKEHHs Ha KoHBeifepHoi nente ¥V = (9t 8t) m/c. Haiitu myTh, HIpoiimeHHbIH
COJIEP’KUMBIM KOHBEHEPHOU JIEHTHI 32 4-10 CEKYH/LY.

Pemenne:  cormacHo  ycnosmio, [ (8 =9t% - 8%, ty =3, =4 (CnenoarensHo,
4 ’
s = [, (9t* —8t)dt = [3¢t* — 4t?]4 = 83 (w).

2. Beruucnure Maccy ydactka ctepxkas X1= 0 10 Xo=1 (M), eciu ero JuHEHHas MJI0THOCTh 3a/1aeTCs
dopmymoit p(x) = x* + 1(kr/m°).

Pemrenne:

Cornacno dhopmyne, umeeM:

m = //; () dx

1
1 € | P i
T E — 4+ =] — | = +- ==
m : dx 3 T ’” 3 3 3
0
Otser: 1,33 kr

3. Teno OpoIICHO ¢ MOBEPXHOCTH 3€MJIM BEPTUKAIBHO BBEPX CO CKOpocThio V = (39,2—9,8t) m/c.
Haiiti HanOonbITyt0 BEICOTY MOhEMA TEA.

Pemenue: Teno mOCTUTHET HAaMOOJBINIEH BHICOTHI TTOIbEMa B TAKOH MOMEHT BpeMeHHU t, korga v = 0,
T.e. 39,2—9,8t = 0, otkyna t= 4 c. [To popmyne (1) Haxogum h=78.4

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

Kpurtepun onenkmn:
Ouenka "oTJMYHO'" CTaBUTCA, €Cid paboTa BBHIMIOJHEHA B TOJTHOM OOBEME C COOJIOIEHHEM
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HE0OXOIMMOM TIOCTIEOBATEIBHOCTH JEHCTBHUI; B OTBETE MPABUIHHO M AKKYpPaTHO BBIMIOJIHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Ouenka "'Xopouo' CTaBUTCs, €CIIM BBITIOJHEHBI TPEOOBAHUS K OLICHKE "OTIMYHO", HO JOMYIICHBI

9 b
2-3 "Henmoyera.

Ouenka "'yI0BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHONW YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yJIbTaThl U BBIBOJBI, B XOJI€
MIPOBEICHUS paObOTHI OBUIN TOMYIIEHBI OIIHOKH.

Ouenka ""Hey/10BJIETBOPUTEJIbHO' CTaBUTCS, €CIIM padOTa BBHIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON YacTH PabOTHI HE MO3BOJISET CENNATh MPABIIILHBIX BEIBOJIOB.

Tema 4.1. KoopanHaTbl 1 BeKTOPbI

IIpakTnyeckoe 3ansaTue Ne 41
«BekTopsbl. leiicTBUs ¢ BeKTOpaMu. /lekapToBa cucreMa KOOPAMHAT B IPOCTPAHCTRBE.
Paccrosinne mexkay ToOUKamMm»

He.]'lb: Hay‘{I/ITBCﬂ BBIIIOJIHATH IleICTBI/I?[ C BCKTOpaMH, HaXOAUTb paCCTOAHUC MCKY TOYKaAMH.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BreiOuparh crmocoObl permieHus 3amad mpodecCHOHATbHON ACATEIHPHOCTH NMPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM
[IK 2.5. IloaroraBinuBarh JaHHBIE I 0a3bl 3HAHUIA.

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

3ananne:

Pemnre 3anauu:

M- KOJINYECTBO OYKB B UMEHU
N- KOJIMYECTBO OYKB B (paMUIIHH
pP- Mecs1 poxKACHUS

—>

1. Janer aBe touku: A(m;—n;0) U B(p;—n; 2).Pa3noxure BeKTOp AB 1O BekTOopaM 0Oa3uca u
HalJIUTe ero JUIMHY.

- -> - - - -

- — — —
2. aner BexTOpbl &= P i— J+ MK u b =ni+ pk Haiiaure koopauHaThl BEKTOpa ¢ =ma—nb

— - > —
3. Beruncnure  ckajgsipHoe  mpousBefcHHe BekTopoB(a—2b)-a, ecnm a:{— m; n; p} "

b ={0;—p;n}.

- —

4. Tlpu KaKOM 3HAUCHHH «x» BEKTOPhI A = {m;—n; X} u b ={-2m;2n; p} 6yayr konmuHCapHBIME?

5. B TexHOJOTHYECKOW KapTe 3aJaHa O3JICKTPUYeCKas [eNb M3 MapaUlelbHO COSIUHEHHBIX
3JIEMEHTOB:
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Vo D e = Ok

Haiiute BekTOp ToKalHa BXOJEe DNIEKTPUUYECKOH LIEMH, eciiy TOKH HapajlebHbIX BETBEH MOKHO
3amaThk Bektopamu: [1(N;m;p),1o(2;n;7),13(3;m;1),14,(0;n;3),I5(4;2n;1).

6. Teo, Ha KOTOpOE AeHCTBYeT MOCTOsIHHAA cuna F = (2n; —3p; 5), mepeMemaercs 1o oTpesKy
npsMoii u3 Touku A (-n; 2; -m) B Touky B (1;m;2). Beruncnute paboTy 3TOM CHJIBL.

ITopsinok BbINoOJIHEHUs padoOThI:

1. BHUMaTeabHO 03HAKOMBTECH C YCIIOBUEM 33aHMUSL.

2. llonb3ysAch KOHCHEKTaMM JIeKUUH, noadepure HYyXHYIO (OpMyldy HIM COOTBETCTBYIOILEE
YCIJIOBUE JJISl PELICHUS 3a1a4U.

3anaya Ne 1. Jlansl Touku A(—3;1; —1) U B (2; —4; 1).

Pasnoxxute BeKTOp AB 1O BeKTOpaMm 0a3nca M HAWIUTE €ro JTHHY.
Pemennue.

1) AB = {2 - (-3);-4 —11—(-1)} = {5;-5;2} - KOOpAMHATHI BEKTOPA.
2) Pa3noxuM AB IO BeKTOpaM Gasmca:

AB=5i-5+2kK.

3) Anuny |AB| HaieM 1o popmyie:

al=x+y’+2°;
|
AB|=./5% + (=5)% + 2% =64 =/9.6 =3./6 .
3amaga Ne 2.
Jlanbl BeKTOpPH @ = i—3 j+ K 1 b = 2i+ k .Haiiaute KOOpaMHATI BEKTOPa ¢ = a— 2 b .PeweHne
a={-31}.

b= - 2,01; 2b = - 4,0;2}.
¢=a-2b = {131} (- 402} = L (-4)-3-01-2} = 5-3-1}.
3amaua Ne 3

Berunciure ckansgproe npousBenenue (2a+b)-a, ecnmm a = {1;0;3} ub= {2;—];1}.
Pemenne

1) Haiiném koopauHatsl 2 a:
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2a=1{206)

2). Haiiném koopauHaThl 2 a+b:
2a+b =206} + {2:-11} = {417
3). Haiiném ckanspHoe npou3BeeHue:
(2a+b)-a=4-1+0-(-1)+3-7=25.

OtBeT: 25
3agaua Ne 4.

N

2 1.3
[Tpu KakOM 3HAUCHHH «x» BEKTOPHI A = {4;—6; X} ub= {— > ; 2 ;3} OyayT KOJITUHEAPHBIMU?

VcaoBue KOJUIMHEAPHOCTH BEKTOPOB:

N N X1 . yl _ Z1
a ¥ b KOJUIMHEApHBI, €ClIi — = — = —,
X, Y, I,
[Tonyuum:
4 _-6_x
13 3
2 4
X
—8=—; x=-24.
3
OTtBeT: x=-24.

3amaua No5 B TexHonmornueckoi kapre 3aaHa JIeKTpUUecKas 1elb U3 MapajljIeIbHO COSTUHEHHBIX

3JICMCHTOB:
C| LT A .
U‘ é]ll é]IZ é}ls ::J]h [NJIS
O &

HaiiuTe BEKTOp ToKa [Ha BXOJe 2NEKTPUUYECKOH LN, ecu TOKH TapaielbHbIX BETBEH MOKHO
sanath Bektopamu: 11(1;2;3),12(2;1;7),13(3;1;1),14,(0;2;3),I5(4;2;1).

Pemenue:
3anuchIiBaeM B BEKTOPHOI opme ypaBHeHHE mepBoro 3akoHa Kupxroda.

Tox Ha BXOA€C LEIIN paBC€H CYMME TOKOB BCEX MapalJICIIBHBIX BCTBEH:

[ = _1 +I_2 +I_3 +I_4 +I_5
I= (14243+0+4;2+1+1+2+2;3+7+7+3+1) = (10;8;15)

3anaya Neb6
Terno, Ha KOTOpOE JeiicTBYeT mocTostHHast cuina F = (4; —3; 5), mepemeniaercst o OTpe3Ky MpsMoit
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u3 Touku A (-5; 2; -1) B Touky B (1;3;2). Beraucaure paboTy 3TOH CHIIBL.
Pewrenne:

Vmeem AB=(1-(-5))i+(3-2)j+(2-(-1))k=61+] +3k
Teneps Bocmombayemcst popmyioit W= F*AB=4*6-3*1+5*3=36
®opma npeacTaBiaeHus pe3yJabTaTa: BHIIOJTHECHHOE 33JaHHCE.

Kpurepun oneHku:

Ouenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIIOJICHUEM
HE0OXOIMMOM TOCIEN0BAaTEIbHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIUCH U BBIYUCIICHUS.

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

Ouenka "yI0BJIETBOPUTEJIbHO'" CTaBUTCS, €CJIM padOTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO ITO3BOJISICT MOJYYWUTh NPABHIBHBIC PE3yJIbTaThl U BBIBOJBI, B XOJE
MPOBeICHUS pabOThI ObUTH AOMYIEHBI OIIUOKH.

OueHka "Hey10BJIEeTBOPUTEIBbHO' CTaBUTCS, €CIIM padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CIENaTh IPABIIIBHBIX BHIBOJIOB.

Tema 4.1. KoopauHaTbl M BEKTOPHI

IIpakTuyeckoe 3ansaTue Ne 42
«/lexapToBa cucTeMa KOOPAMHAT HA MJIOCKOCTH. YPaBHEHUsI NPSAMOii, OKpy:kHOCTH. Pemenue
3a/1a4 HA PACHoJIOKeHNe MPSIMBIX HA MJI0CKOCTH»

Hean: HayuuTbes pemaTh 3aJaud HAa HAXOXKJIEHUE YPABHEHMM MpPSAMBIX U OKPYKHOCTEH, Ha
pacIooKeHNe MPSIMbIX HA MIIOCKOCTH.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeibupaTth crnocoObl pemieHus 3ajad NpopecCHOHAIbHON JeATEIbHOCTH MHPUMEHUTENIBHO K
pa3IMYHBIM KOHTEKCTaM

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

3ananne:

M- KOJIM4YECTBO OYKB B UMEHU

N- KOJINYeCTBO OYKB B (pamMHIIUU

p- MecsL pOKAEHUs

1. HaiiTu TOuKy nepecedeHus NpsAMbIX: mx —py+n=0 U x—y—p = 0.

2. HaiimuTe OCTPBIN YroJ MeXTy PSIMBIMH:

mx+ny—p=0Unx—py—nm=0.

3. CocraBbTe ypaBHeHHe TpsAMOii, mapamiensHoil npamoit PX+Y—M=0 u npoxoxsmeii yepes
TOYKY A(—n;1).

4. 3 Ttouku A(m;—1) Ha mpsamyro NX+ Py +1=0 omymeH nepneHaukynsp. CocraBbTe €ro
yYpaBHEHHUE.

ITopsinok BbIMOJHEHHS PA0OTHI:
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1. BHuMaTenbHO 03HAKOMBTECH C YCIIOBUEM 3a/IaHMUS.
2. Ilonp3ysich KOHCHEKTaMH JIEKIUH, MoadepuTre HYXHYIO (OpMYITy HIH COOTBETCTBYIOIIEE
YCIIOBUE ISl pELIEHMS 3a/1a41

3anaga Ne 1
Haiitu Touky nepeceyeHust npsiMbIX:

2X+3y-12=0u x-y-1=0.
Pemmm cucremy:

{2x+3y—12 =0, {2(1+ y)+3y-12=0,

X—y-1=0; Xx=1+Yy;
2+2y+3y-12=0, [5y=10, [y=2,
X=1+Yy; X=1+y; |XxX=3.

OtBet: TOuka M (3; 2).

3agaya Ne 2
OrnpeaenuTts yroia Mexay IpsiMbIMH, 3aJJaHHBIMH YPaBHEHUSIMU:

2Xx—-3y+6=0u x+5y-2=0.

Pewenue
Haiinem yrnoBbie KO3 GUIIUEHTHI THX MPSMBIX:
2X—-3y+6=0; X+5y-2=0
-3y =-2x-6, Sy=-Xx+2,
y—gx+6 y——£x+g
37 5 5
2 1
k,=—. k,=—=.
b3 * 5
o k, —k;
[MoxcraBuM  HalijieHHble  3HayeHus K, k, B dopmyny:tgp =———.
1+k, -k,
T
=252 = =L
1+(—2)-— —
5 3 15
tgp=-1, p=135".

[Tomy4yeHHbI yronm Mexay OpsMbIMH - Tynod. CMeXHbI ¢ HHMM, OyIeT OCTpbId, TO ecThb
@, =180° —135° = 45°,

3anaga Ne 3
1. CocraBbTe ypaBHeHHE TpsAMOii, mapamiensHoil npamoit 9X +3Y —7 =0 u npoxoasmeit uepes
Touky A(-2;6).

Pewenne

CocraBum ypaBHEHHE my4yKa MPSIMBIX, MIPOXOIALINX yepes TOUKY
A(-2;6).

y—-6=Kk(x+2)

Haxonuwm yrinoBoii ko punveHT JaHHOM npsSMoii:

3y =-5X+7,
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y——§x+z'k __2
37 3"t 3

5 . . .
Tak kak npsiMble MapajIeabHbL, TO K, = — 3" YIIIOBOM KOA(PPHUIIMEHT UCKOMOH TPSMOH.

. 5
IloncraBuM HaleHHOE 3HaYeHHE K, = — 3 B YPaBHECHUE IIy4YKa MIPSIMBIX:

y—6=K(x+2);
rocJie npeodpa3oBaHus MOJIYUUM:

5x+3y -8=0.

3anaga Ne 4
U3 touku A(-3;5) Ha npsimyro X —2Y + 3=0 omymen nepnenaukynsp. Hanucars ero ypaBHeHue.
Pemenue

CocraBum yYpaBHEHHUE ITy4Ka IIPSIMBIX, IIPOXOSAIINX yepes TOYKY
A(-3;5).

y—=5=k(x+3).
Haiinem yrmnooii ko duument K, npsamoit X —2Yy +3=0;
—2y=—X-3
y= 1 X + E’

2 2

1
kl ZE.

1

YuuteiBas YCIIOBUC TMEPHNCHAUKYIAPHOCTU IIPAMBIX: kl :_k_, HalgeM YpaBHCHHUC HCKOMOM

2
psAMOM

k, =-2.
y—-5=-2(x+3);
y+2x+1=0.
Otger: Y +2X+1=0.

®opma npeacraBaeHus pe3yJabTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurtepun onenku:

Ouenka "oTau4HO'" CcTaBUTCS, ecnu pabOTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
HEeoOXOIMMOM TOCIIEN0BaTENIbHOCTH JEICTBHUI; B OTBETE MPaBUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

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

Ouenka "yI0BJIE€TBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBIMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOJIHECHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NpPaBUJIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBEIEHUS pabOThI ObUIH JOMYIIEHBI OIMIMOKH.

OueHka "Hey10BJI€TBOPUTEIbHO' CTaBUTCS, €CJIH padOTa BBHIIIOIHEHA HE MOJHOCTHIO U 00BEM
BBITIOJTHCHHOW YacCTH paOOThI HE TTO3BOJISIECT CAENIATh MPABHIBHBIX BHIBOJIOB.

Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE
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IIpakTuyeckoe 3ansaTue Ne 43
«Permienue 32124 Ha NAPAJJIEILHOCTH MPSIMOIA U TVIOCKOCTID

Henb: HayunTthes pemaTth 3aauu Ha MapajljiesIbHOCTh MPSMOM U MJIOCKOCTH, UCIIOJIb3YS IPU3HAK
HapajIeNIbHOCTH MPSAMON U MJIOCKOCTH.

BoinosineHne padoTsl cioco0CcTBYET (POPMUPOBAHMIO:
OK 01 Beibuparh cmocoObl pemieHust 3aaad Mpo(hecCHOHATBHONW AEATENbHOCTH HPUMEHHTENBHO K
Pa3IMYHbIM KOHTEKCTaM
OK 05 Ocy1iecTBisITh yCTHYIO M TUCBMEHHYI0O KOMMYHHKAIIUIO HA TOCY/IapCTBEHHOM si3bike Poccuiickoit
denepanuu ¢ yueToM 0COOEHHOCTEH COLMATBHOTO U KYJIbTYpPHOTO KOHTEKCTa

MarepuasnbHoe obecniedenue: VHIuBUyalIbHbIE 3a7aHUs, CIIPABOYHbBIC MaTEpHUalbl, KOHCIIEKTHI
JIEKLIMN.

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 - cepeaunst orpeskoB KB u KC.

1). Kak pacnonosxensl npsimbic AD u MP?

2). Beruucnute qiuny orpeska MP, ecniu ctopoHa KBajpara paBHa n CM.

3agaua Ne2

Ocnoanne AD tpaneruu ABCD naxomautcst Ha tuiockoctr P, a ocHoBanue BC otcTouT oT Hee Ha

-~ o DA
p cMm. Haiigute pacCToAHNEC OT TOYKHU NEPECCUCHUSA JUArOHAJICH OO IJIOCKOCTU P, €Clin 5 = m+n.
m

3anmaga Ne3
[Tnockocte P mepecexaer croponsl AB u AC tpeyronpHuka B Toukax Bi u C; cOOTBETCTBEHHO.
B1C; napannensna BC u paBHa p cM, a AC,:C,C = m:n. Haiitu BC.

IHopsaok BbINOJIHEHUS PA0OTHI:

1. BHMMaTENbHO MPOYUTANTE YCIOBUE 3a4a4H.

2. 3anuiuuTe, 4TO B 33/1a4€ IaHO, CAENIaliTe PUCYHOK.

3. [Ipoananu3upyiTe yclOBUE 3a/1auH, pacCyXkaas OT TOTO, UTO HYXXHO HaiiTh. BcomuuTe, Kakue
TeopeMbl U (HOPMYIIBI TOHATO0SATCS MPU PEIICHUH 3a/1a4H.

4. Pemnre 3a1a4y. 3anuIInuTe OTBET.

[Ipu pemennn 3amay Ha ATy TEMY HCIHOJB3YeTCs OMNpPENEICHUE MapaliebHbIX NPSIMOM U
MIJIOCKOCTH, MPU3HAK MApAJIETFHOCTH MPSIMON U TUIOCKOCTH, a TAK)KE BaIlld 3HAHUS U3 TDITAHUMETPHH.

3anmaga Nel
Touku A, B, Cu D He nexar B oanoii minockoctu. K u M — cepeaunst otpezkoB BD u CD.
1) UmeroT au oOmmme Touku npsiMasi KM u miiockocTb, B KOTOpoit aexar Touku A,B u C?
2) Beraucnure nepumerp TpeyronsHuka AKM, ecian paccTosiHuE MEXIY KaXKI0H mapod JTaHHBIX
TOYEK PaBHO & CM.
Jano: o, A€, BE x,CE x,
BK=KD, CM=MD,
AB=AC=BC=AD=BD=CD=8 cm
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1) mepecekarorcst it KM u o
2) Hailtu Py

Pewrenue:

1) Touxa K sBnsiercs cepenunoit orpe3ka BD, Touka M- cepenuna otpe3ka CD. 3HauuT OTpe3oK
KM - cpennsisa nunus tpeyronabHuka BCD.

[To cBOMCTBY CpelHEN JUHUM TPEYroJbHUKA KM||BC, KM =%BC. CnenoBarenbHo, oTpe3ok KM
NapajuleieH MpsMOM, JIeKalled B IUIOCKOCTH. Ilo mpu3HaKky mapajuiesIbHOCTH NPSAMOW M IUIOCKOCTH,
otpe3ok KM u miiockocTh napaienbHbl, T.€. He IePeceKaroTCs.

2)Pygy = AK + AM + KM

KM =2BCKM =4 cm,

Pacemorpum tpeyromeauku ACD u ABD: AC=AD=AB=CD=BD, 1.e. ACD u ABD- paBHbIe

PaBHOCTOPOHHHUE TPEYroibHUKHU, a oTrpe3ku AM u AK- meamanHsl ¥ BBICOTBI ATHUX TPEYTrOJbHUKOB.
Haiinem stu otpesku:

AK = AM=+/ACZ— MC?

MC=4cM.

AK= AM=487 - 47 =64 - 16 =48 =4/3 cM
Py =4+4/3 +4V3 =4+8/3m

3amgauga Ne 2

OcnoBanne AD tpaneruu ABCD naxomautcs Ha tuiockoctr P, a ocHoBanue BC otcTouT oT Hee Ha

o ) DA 7
5 cm. Haiiure paccTosHIE OT TOUKH NIEPECEYCHUs JMaroHaleii 10 miockocty P, ecmn — ==
Fim o Mano:
/ \ ABCD - Tpamnenus,
— AN DA 7
— [ 24 _ 7 BB;=5cMm, BB1- P
) ” CB 3

/ I A ‘L ol N\ Hanu: paccroguue or M 1o mutockoctu P
e |

Pemenne

1) 13 Touku M mpoBezaem k miaockoctu P nepnennukynsip OM. CnenosarensHo, OM- paccTosiHUe
ot M 1o miockoctH P.

2) Paccmotpum AADM u ACBM

£BMC = £DMC KaK BEpTHKAJIbHBIC

£CBM = ~£ADM KaK HakpecTiexalue npy napamuienabHbix npsaMeix BC u AD u cexymeit BD.

D4 DM AM
3HaunT, AADM U ACBM MOJOOHBI M — = — = =,
cD BM cM
DA 7 DA DM AM 7
_ :} _— = =

¢cB 2 D BM (M 3
DM _ 7

== pmM=_pBDpBM=2BD
BM 3 10 10
3) Paccmotpum ABB, D 1 AMOD

£D — obwnui,£BB; D = £tMOD = 90° = ABB,D ~AMOD
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BB, _ BD

MO MD
BB, _ BD 10

MO O07ED 7

MO =LBD
10

MO =-_-5=35cm.
10

Ortser: 3,5 cm.

(I)opMa NMpeacraBjJdCHusd pe3yjabTaTa: BbIIIOJIHCHHOC 3aJaHuC.

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCA, €Clid padoTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIUMOM TIOCTIEIOBATEIBHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3alMCH U BBEIYMCIICHHA.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLEHKE "OTJIIMYHO", HO JOIMYILEHbI
2-3 Henmoyera.

Ouenka "yI0BJIETBOPUTEIBHO' CTAaBUTCS, €Cli pabOTa BBIMIOJIHEHA HE IOJHOCTBIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJNYYUTh NPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJIE€
MPOBEICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIM pabOTa BBHIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJIHCHHOW YacTH pabOThI HE MO3BOJISAET CAENATh MPABIIbHBIX BHIBOJIOB.

Tema 4.2. [Ipsimble ¥ JIOCKOCTH B POCTPAHCTBE

IpakTuyeckoe 3ansaTue Ne 44, 45
«Pemenue 3a1a4 Ha NePHEeHAUKYIAPHOCTH NPSIMOIi M TJI0cKOCTH. Pelienne 3a1ay Ha
NpUMeHeHHE TeopeM O TPEX NepneHauKYIsIpax.»

Iean: HayunThcs MCnosib30BaTh NpU3HAK NEPIICHIUKYISIPHOCTH MIPSIMOM U IUIOCKOCTH, TEOPEMY O
TpeX NMEPIEHIUKYIIApax MpU PELICHUH 3a1a4.

BeinosiHenune padoTsl crioco0cTBYeT (POPMUPOBAHUIO:
OK 01 BeiOupars cmocoObl pemieHust 3aaad MNpo(ecCHOHAIBHOW JAEATeNbHOCTH NPUMEHUTENBHO K
Pa3JINIHBIM KOHTCKCTaM
OK 05 Ocy1ecTBisaTh yCTHYIO M TUCbMEHHYIO KOMMYHHUKAIIMIO HAa FOCY1apCTBEHHOM sA3bIKe Poccuiickoit
denepanuu ¢ yaeToM 0COOCHHOCTEH COIMAIIBHOTO U KYJIbTYPHOTO KOHTEKCTA

MarepuajnbHoe o0ecnieyeHue:
WNHnuBuayanbHbIe 3a1aHKS, CIIPABOYHBIE MaTepUalibl, KOHCIEKTHI JIEKIUH.

3aganme:

M- KOJIMYECTBO OYKB B UMECHHU
N- KOJIM4YeCcTBO OYKB B (paMUITHH
p- Mecs1 poxXACHUS

3agayalNel
Jan pom6 ABCD. U3 Touku nepecedyeHus ero guaronainei mposeneH otpe3ok OF, tak, uto AF = CF
, BF =DF. Jloxaxwure, uyto OF mnepneHIuKyIspeH IMI0CKOCTH poMmOa, oTpe3ok ACHeprneHIuKylspeH
mrockocTuBDF.
3agaya Ne2
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Han paBHoOeapenHbIit TpeyroabHuk ABC. AC= BC= n cM, AB= m +5 cMm. W3 Bepmumnsl yria C
IIPOBEJIEH K IUIOCKOCTH nepneHaukyisip CD, paBHblii p cM. Haiinure paccTosiHre OoT TOUKH D 10 CTOpOHBI
AB.

3amaua Ne3

Touku A u B nexxat B miockoctu o, M — Takas Touka B MpPOCTPAHCTBE, A KOTOPOM AM = m

, BM = n 1 OPTOTOHAJIbHAS MPOEKLHUS Ha MIOCKOCTh o oTpe3ka BM B Tpu paza Gosnbliie opTOroHaIbHOM
MPOEKIIMU Ha 3TY IIOCKOCTh oTpe3ka AM . Haliaure paccrosiue ot Touku M 10 TIIOCKOCTH o .

3anaga Ne 4

Bricota mpsimoyrosisHOro TtpeyroibHuka ABC, omynieHHas Ha THIOTEHY3y, paBHa P cm. U3
BepmHbI C IpSIMOTO ~ yriia BOCCTaBlIeH K IUIOCKOCTH — TpeyroibHuka ABC mepnenaukymnsp CM,
npuueM CM = m+ n cM. Haligute paccrosiHue ot Touku M 1o runorenyssl AB.

IHopsiok BbINOJIHEHUS PA0OTHI:

1. BHMMaTEeIpHO MPOYUTANTE YCIOBUE 3a4a4H.

2. 3anuiuTe, 4TO B 3a/1a4e JaHO, CAEaiTe pPUCYHOK.

3. [Ipoananu3upyiite ycloBUe 3a/a4yu, paccyxkaas OT TOTO, YTO HY)KHO HaWTu. Bcnomuute, kakue
TEOpeMbI U (HOPMYITBI TIOHATO0SATCS TIPU PEIICHUH 3a/1a4H.

4. Pemre 3aga4y. 3anuiinTe OTBET.

[Ipu pemieHun 3agay Ha 3Ty TEMY HUCHOJb3YETCsl ONpPENEIICHHE NEPIEHAUKYISPHBIX MPSIMOU U
IJIOCKOCTH, IPU3HAK MEPHEHAUKYIISIPHOCTH MPSIMON U TUIOCKOCTH, TEOPEMBI O TPEX MEPHeHIUKYIIpax, a
TaK)Ke€ BalllM 3HAHUS U3 INIAHUMETPUU

3agaua 1
N3 Toukm mepeceueHus auaronaner mapamienorpamma ABCD mposenen orpe3ok OM Tak, 4TO
MA = MC,MB = MD. [lokaxure, 4To oTpe3ok OM nepneHIuKyIsipeH IIOCKOCTH MapaijiesiorpaMmma.

Hano:
M ABCD - mapannaenorpaMM
ACNBD =0
D c MA =MC MB =MD
0 Jlokazarb: OM-(ABCD)
A E
Jloka3arenbCcTBO

1) Paccmorpum tpeyronbHukn AOM u COM. OM - oOmas cTtopoHa, MA = MC IO YCJIOBHIO,
AQ = OC 10 CBOMCTBY JMaroHajieil napamieaorpaMMa. 3HauuT, TPEYTrOJIbHUKHU PaBHbBI IO TPEM CTOPOHAM,
T.e. AAOM = ACOM. CiegoBareiabHo, LAOM = ~COM.

T. K. 3TH yIJIBI CMEXHBIE U PABHBIE, TO OHU PABHBI 110 900, T.c. OM L AC,

2) Paccmotpum TpeyronbHukn BOM u DOM. OM - o6mast ctopoHa, MB = MD MO YCJIOBHIO,
BO = 0D 1o CBOMCTBY AMaroHajei napauieaorpaMMa. 3Ha4uT, TPEYTOJIbHUKU PaBHBI I10 TPEM CTOPOHAM,
T.€. 4ABOM = 4DOM. CnenoBarensHo, 2BOM = £DOM.

T. K. 9TH yIJIbI CMEXXHBIE U PABHBIE, TO OHU PABHBI 11O 90°, r.e. OM LBD.
) OM 1 AC.

OM L ED} = OM 1 (ABCD ) no npM3HAKY NeprneHAUKYIAPHOCTH NPAMO# M IIOCKOCTH.

3anmava 2
Croponsl TpeyroibHuka 10 cMm, 17 cM u 21 cm. M3 BepiinHbI OOJIBIIETO YIila 3TOr0 TPEeyrojbHUKA
IIPOBEJCH NMEPIEHINKYISAP K €ro IUIOCKOCTH, paBHBIM 15 cMm. Halimure paccrosHME OT €ro KOHIOB J10
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Oo0JIbIIeH CTOPOHBI.
Jano:
P . AABC, AB =10 cv, BC = 17cm, AC = 21cm
BD-(ABC),BD = 15cm
= Haiitu paccrosuue ot B u D no AC

Pemenue
1) JdomnomHuTenbHOE MOCTPOCHUE: MPOBEAEMBM L AC,

3nauut, BM- paccrosnue ot B no AC.
DM — Haxk/J1oHHaA
BM — npoekuua HaknoHHoH; = DM L AC = DM — paccroanue oT D go AC,
EM L AC.

2) s toro, uroObl HalTH BbicoTy BM Tpeyronbanka ABC, BBIYMCIMM CHaudajga €ro IUIONIajib,
ucronb3ys popmyiy Fepona S, = \/p- @ —a) (p—B) - (@—-0), p= a+bte

2
10+17+421
=— = 24 M

Sapc = “ﬁ'24' (24—10)-(24—17)- (24 —21) =+/24-14-7 -3 = 84
3) 3anumem GopmyiTy Ul BBIYUCICHUS TUIOIIATH S, = %ah

[Tpumenum 3Ty GopMyiTy K HalleMy TPEYTOJIbHUKY: S, .5c = %AC -BM.

Beipasum u3 stoit popmynst BM: BM = —zi‘f <
21

4) Paccmotpum TpeyrosibHUK BDM- nipsiMoyronbHblid, T.K. BD L (ABC).

ITo Teopeme [MTudaropa naiinem DM:

DM? = BD? + BM*

DM? = 15% 4 8% = 289

DM =289 = 17 cm

OTBeT: pacCTOSIHUSI OT KOHIIOB NEpIeHUKYIsipa 10 cTopoHbl AC paBHbI 8 cM 1 17 cm.

®opma npeacrapiaeHust pe3yJbTaTa: BHIIOJHEHHOE 33aJaHHE.

Kpurtepun onenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B TOTHOM O0BEME C COOJNIOIEHUEM
HEOOXOMMOM TOCIeI0BATEILHOCTH JIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIYUCIICHUS.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOIMYILIEHbI
2-3 HenoueTa.

Ouenka "y10BJI€TBOPUTENbHO' CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBIMIOJIHECHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NpPaBUJIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MIPOBEICHUS pabOThI ObUIH AOMYILEHBI OIIUOKH.

OueHka "Hey10BJI€TBOPUTEIBbHO' CTaBUTCS, €CIIM padOTa BBHIOJIHEHA HE MOJHOCTHIO WM 00BEM
BBITIOJTHCHHOU YacTH paOOThI HE TTO3BOJISIECT CAEIATh MPABHIIBHBIX BHIBOJIOB.

IIpakTuyeckoe 3ansaTue Ne 46
«Pemenne 3a1a4 Ha NapaIeIbHOCTD IJIOCKOCTE»

Hean: Hayuutbest HCHOB30BaTh MPU3HAK MMAPATUIETLHOCTH TUIOCKOCTEN M CBOMCTBA MapalieIbHbIX
IJTOCKOCTEH MPH PEIICHUH 3a/1a4.
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BoinosiHeHne padoThl cioco0CTBYET (POPMUPOBAHMIO:

OK 01 BrpiOuparp crmocoObl pemieHus 3amad npodecCHOHAIBLHON JESITEIIBHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 05 OcymiecTBaATh YCTHYIO U TUCBbMEHHYI0O KOMMYHHMKAIIMIO HA TOCYJAPCTBEHHOM sA3blke Poccuiickoi
denepanyy ¢ y4eTOM 0COOCHHOCTEH COIMATBHOTO M KYJIBTYPHOT'O KOHTEKCTa

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

3aganue:

M- KOJINYECTBO OYKB B UMEHU
N- KOJIMYECTBO OYKB B (haMUJTUHU
p- mecsn poXIaACHUS

3anaya Ne 1

Mexnay nByMsl napajleiabHbIMHU IUIOCKOCTSIMH 3aKJIKOYEH OTPE30K, JUIMHOM m+n cM. Haligure
MIPOEKILUU 3TOT0 OTPE3Ka Ha KAXKAYIO MIOCKOCTh, €CJIM PACCTOSTHUE MEXAY IJIOCKOCTSIMU PaBHO p CM.

3agaua Ne 2

[Inockoctn M u P mapamnensasl. M3 Touek A u B mmockoctu M mpoBeneHsl K II0ckocTu P
HaKJIOHHbIE AC= m+ncM UBD = m+n—3 cMm. [lpoekuus HakmonHo AC Ha OJHY U3 IUIOCKOCTEH
paBHa m cM. YeMy paBHa npoekius HakiIoHHO BD?

3anaga Ne3

Mesxny nByms napauienbHbIMe m1ockoctssMu P uQ nposeaenst orpesku AC u BD (touku A u B
JexaT B MIOCKOCTH P), AC=m+n+p 1M, BD = m+n IM , pasHocTh npoekuuid AC u BD Ha oany u3
IJIOCKOCTEN paBHa m M . HailauTe IIMHBI 3TUX IPOEKIUI U pacCTOSHUE MEKY INIOCKOCTSIMH.

Ilopsinok BbINOJHEHHS padOThI:

1. BHMMaTeapHO MPOYUTANTE YCIOBHUE 3a1aUH.

2. 3anuiuTe, 4TO B 3a/1a4e JaHO, CAeNaiTe PUCYHOK.

3. IIpoananu3upyiite ycloBUE 3aauu, pacCy’kaas OT TOrO, YTO HY)KHO HalTu. BcnoMHuTe, Kakue
TeopeMbl U (HOPMYJIBI TTOHAIOOSATCS TIPH PEIICHUH 3a]1a4H.

4. Pemnte 3amauy. 3anyIInTE OTBET.

[Ipn pemeHun 3agad Ha 3Ty TEMY MHCIIOJIB3YETCS OMNpPENENCHHUE MapajlIeNIbHbIX IIOCKOCTEH,
IIPU3HAK NapaJIeIbBHOCTH INIOCKOCTEN, TEOPEMBI O NTAPAJUIEIbHBIX IUNIOCKOCTSX, & TAKXKE BaIllM 3HAHUS U3
IUTAaHUMETPHUU

3amaua Ne 1
Mexnay nByMs MNapajUieIbHbIMU IUIOCKOCTSMH 3aKJIIOU€H OTpe3ok, anuHoil 10 m. Haiiaure
MIPOEKITUU ATOTO OTPE3Ka Ha KAXKAYIO MNIOCKOCTh, €CIIH PACCTOSTHUE MEXKITY TJIOCKOCTSIMU PAaBHO & M.
Hano:

| / A /
AN Haiitn npoexunn AC

AN
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Pemenue

1) Tak Kak MJIOCKOCTH MapajielbHbl, TO PACCTOSIHHUE MEXIYy HUMH - 3T0 meprneHaukyiasip AC.
[TocTpoum npoekuuto orpe3ka AB Ha mmockocts . 10 otpe3ok BC.

2) Paccmorpum TpeyronbHuK ABC- mpsSMOyTrobHBIN.

ITo Teopeme ITudaropa AB> = AC? + BC?

AC?=AB? —BC?

AC?=10% —82=100— 64 =36

AC=6 cm.

Tak Kak MJI0CKOCTH MapajuiesibHbI, TO MPOCKIIMU OTPE3Ka HA ATH TNIOCKOCTU OYIyT paBHBI.

3anaya Ne 2

[Inockoctu M u P mapaenshsl. M3 Touek A u B miockoctu M mpoBefieHbl K TIOCKOCTH P
HaksioHHble AC= 37cm u BD=125 cm. Ilpoekuus nakinonnoit AC Ha oJHy U3 IIOCKOCTEW paBHa 12 cwm.
Uemy paBHa npoekusa HakIoHHOH BD?

JlaHo: M | P,AEM,BEM
151 AC=37cM,BD =125 cM
/ A B / AE L P,BK LP,CE =12 cM
/ \ Haiitu: KD

Pemenue

1) Paccmotpum tpeyronbHuk ACE- npsiMoyroiabHbIH.

ITo Teopeme ITucdaropa AC? = AE? + CE?

AE? = AC? — CE?AE? = 372 — 12% = 1369 — 144 = 1225

AE=35 cm.

2) Paccmotpum TpeyronbHuk BKD- npsMoyronbHBIi.

ITo Teopeme ITudaropa BD? = KD? + BK?

KD? = BD? — BK?AE=BK, Kkak paccTOSIHUs MEX]ly apaIeIbHBIMU TUIOCKOCTSIMH.

KD? = 125% — 35% = 15625 — 1225 = 14400

KD= 120 cm.

Ortgert: npoekuus BD pasna 120 cwm.

3anaua Ne3

Mexy TByMs TapauiebHbIME IockocTssMu P uQ nposeaenst orpeskn AC u BD (touku A u B
nexat B miockoctu P), AC=13 cm, BD=15 cMm, cymma npoekunit AC u BD Ha oaHy M3 miockocTei
paBHa 14 cm . Haliiure JUIMHBI TUX MPOEKIHUNA U PACCTOSTHUE MEXY TUIOCKOCTSIMH.

Jano: Q| P,AEP,BEP
AC=13cm,BD = 15
AE1 Q,BK 1 Q,CE+ DK =14 cm

i = IVQK Haiitu: CE, AE, DK
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Pemenue

1) Pacemorpum TpeyronbHuK ACE- mpsMOyrobHBIN.

ITo Teopeme I[Mudaropa AC? = AE? + CE?

AE?=AC?-CE?

[Tycth CE = x, Torna DK=14-x.

AE? =169 —x*

2) Paccmotpum tpeyrosnbHUK BDK- npsMoyroabHbIi.

ITo Teopeme I[Tucdaropa BD? = BK? + DK*?

BK? = BD? — DK*?

BK? =225 — (14 — x)? = 225 — 196 + 28x — x% = 29 + 28x — x*?
AE=BK, kak paccTosHMs MEXIy NapajuleIbHbIMU IIJIOCKOCTIMU
3HaYuT,

169 — x? = 29 + 28x — x?

28x = 140

X=5

CE=5 cm, DK=14-5=9 cm

AE =169 — 25 = 144 = 12 cm

OTBeT: pacCTOSHUE MEXAY MIIOCKOCTSIMH 12 ¢M, MPOEKIUU HAKIOHHBIX 5 ¢M U 9 cM.

(I)opMa npeacTaBJICHUs pe3yjabTaTa: BhIIIOJTHCHHOC 3aJlaHKE.

Kpurepun oneHku:

Ounenka "oTau4HO" CTaBUTCS, ecnu paboTa BBITOJIHEHA B TOJTHOM OO0BEME C COOIIOJICHUEM
HEO0OXOIUMOM TOCIEN0BATEIBHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBINIOJIHEHBI BCE
3aITMCH, BEIYUCIICHUS, PUCYHKH U TPaQUKH.

Ounenka "'Xxopomo' cTaBUTCs, €CIIU BBINOJHEHbI TPEOOBaHUS K OLIEHKE "OTJIMYHO", HO JOMYIIEHbI
2-3 Heyouera.

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €CliM PadOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOM YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUJIbHBIE PE3yJAbTaThl U BBIBOJBIL, B XOJI€
MpOBeIeHUs paObOTHI ObUTH TOMYIEHbI OLIHOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CITM padOTa BBHIMIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBINOJIHEHHON YacTH paboThl HE MO3BOJISET CJIeNaTh MPAaBUIIbHBIX BHIBOJIOB.
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Tema 4.2. [Ipsimble ¥ JIOCKOCTH B POCTPAHCTBE

IIpakTnueckoe 3ansaTue Ne 47
«Pemenune 3axa4 Ha IBYTPaHHBIE YIJIbD)

Heab: HayuuThcs pemarh 3a1a4i Ha IPUMEHEHHUE MOHATHI yria MEeXIy MpsIMON U IJIOCKOCTHIO,
JBYTPAHHOI'O YIJIA, YIJ1a MEXAY IUIOCKOCTSIMH.

BoinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:
OK 01 BreiObuparh crmocoObl permieHusl 3aga4 mpodecCHOHATbHON NESITeIbHOCTH MPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM
OK 05 OcymiecTBaATh YCTHYIO U TUCBbMEHHYI0O KOMMYHHMKAIIMIO HA TOCYJAPCTBEHHOM fA3bike Poccuiickoi
deneparyu ¢ y4eTOM 0COOCHHOCTEH COIMATBHOTO M KYJIBTYPHOT'O KOHTEKCTa

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

3aganue:

M- KOJIMYECTBO OYKB B IMCHH

N- KOIWYecTBO OYKB B (paMUIIUU

p- Mmecsn poKIaACHUS

1) VI3 Toukn A BHE IUIOCKOCTH TPOBEICHBI K TUIOCKOCTH MEPIICHIUKYIISAP AB = n CM U HaKJIOHHBIC
AC u AM, o6pasyrome ¢ miockoctsio yrisr 30°. Haiiaure yrom Mesxty HaKIOHHBIME npsMoii. Haiiure
CM.

2) KaTeTbl mpsMOYTOJIBHOTO TPEYrOJbHUKA PaBHBI n CM U n +m cM. OnpeaenuTe paccTosHUE OT
BEPIIUHBI MPSMOTO YIJia 0 MIOCKOCTH, KOTOpasi MPOXOAUT Yepe3 TUIIOTEHY3Y M COCTABIISET yrol 30% ¢
MJIOCKOCTBIO TPEYTOJIbHHKA.

3) Touku A u B nexat Ha pebpe mpsMoro aByrpaHHoro yria. AA; u BBi- neprneHaukynspsl K
pedpy, MpOBEACHHBIE B Pa3HBIX I'paHAX, MpuueM AB= m cM, AA, = n+m cM, BB, =n —1 cMm. Haiigure
A1B;.

Ilopsinok BbINOJHEHHS Pa0OTHI

1. BHMMaTenbHO IPOYUTANTE YCIOBHE 3a/1a4H.

2. 3anuiunTe, 4TO B 3a/1a4e JaHO, CAeNaiiTe PUCYHOK.

3. IIpoananu3upyiite yciloBUE 3aauu, pacCy’kaas OT TOrO, YTO HY)KHO HalTu. BcmoMHuTe, Kakue
TeopeMbl U (HOPMYJIBI TTOHAIOOSTCS TP PEUICHUH 3a1a4H.

4. Pemnte 3amauy. 3anyIINTE OTBET.

[Ipu pemiennu 3aa4 Ha ATY TEMY UCIOIB3YIOTCS ONPEAETICHHS YIila MEXy MPSIMOI U MJI0CKOCTHIO,
JBYTPAHHOI'O yIJIa, JMHEWHOT'O YIJla ABYTPAHHOIO YIUIa, @ TAK)KE BalllM 3HAHUS U3 IUIAHUMETPUH.

3agaua 1

Han tpeyronsauk ABC co croporamu AB=9 cm, BC= 6 cm u AC= 5 cMm. Uepes MEHBIITYIO CTOPOHY
IIPOXOJUT IUIOCKOCTh, COCTAaBISIOLIAs C INIOCKOCTBIO TPEYrOJbHUKA YroJl 45°. Haiimure paccTosiHue
MEXy INIOCKOCTBIO U BEpIIMHOM B.

E
ot JlaHo: AABC,AB =9 cm
BC=6cMAC=5cM
A~ D AC € a, @ = 45°
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Haittu: Paccrosuue ot B o a

Pemenne

1) JonoaHuTEIbHOE MOCTPOCHHE: MPOBEJIEM BD L @ = BD — paccrosHHe oT B A0 IUIOCKOCTH @.
EM 1 AC = DM 1 AC noTeopeMe 0 Tpex NepleH HKYIAPAX.

3HauUT, £BMD — nuHefiHbIA yroa ABYTpaHHOro yria, ~BMD = 45°,

2) B tpeyronsauke ABC naiinem BeicoTy BM.

CHayasa BIUMCIIMM ILIOLIAAb TPEYrojabHuKa 1o popmyse ['epona:

S,=Jp-@—a)-(@-b)-p—0)

_ 94645

=10cm
Sigc =V10-1-4-5 = 104/2cM?

Sssc =3AC- BM=> BM = 245

21042

BM = 44/2cm

3) Paccmotpum Tpeyroabauk BMD- npsiMOyrosibHBIHM 110 TOCTPOSHUIO.
BD .
— = sin£BMD

BM

BD = BMsin/BMD

BD = 44/2 - 5in45° = 4,/2 - ‘?2 =4cM.

OtBer: paccTosiHue oT B 10 miockoctu 4 cM.
3agayva 2

Konusr otpeska MK nexar Ha rpaHax mnpsamMoro JasyrpadHHoro yrima. MM; un KKi-
MePIeHIUKYIAPHI K pedpy, mpuueM MK=13 cm, MM1=12 cm, M;1K;=3 cm. Haitnute KKj.

=3

JaHo: < aaff = 90°
MK =13cy, MM, =12 cM, MK, =3
MM,la KK La
Haiitu: KK,

Pemenue

1) TlocTpouMm JIMHEHHBINA yroy ABYrpaHHOTo yria. [[is atoro yepe3 Touky Mj mpoBeneM OoTpe3ok
M;E, napannensusiii u paBHbiii KKj.

KK, L a, cnegoBaTenbHO, M, E 1 a.

< MM, E — nuHeliHblil yTOI JBYTPaHHOTO YT/a,3Ha4uT < MM, E = 90°.

2) PaccmotpuMm AMEK

ME- naknonnas k miockoctu f, EM; — ee nmpoekuus Ha 3Ty miockocTs, EM; L EK( T.x. EM1KiK —
MPSIMOYTOJIBHUK 110 TTocTpoeHuto). CrnemoBarensHo, ME 1 EK ( o TeopeMe 0 TpeX MepreHIuKysipax) u
AMEK — npamMoyToIbHBIH.

ITo Teopeme ITudaropa MK? = ME? + EK?

ME? = MK? — EK? EK=M;K;=3 cm

ME? =132 — 32 = 169 — 9 = 160

ME = /160 = 44/10 cm

3) PaccmoTpum AMM, K — npAaMoyTonbHbIH, T. k. < MM, E = 90°.
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ITo teopeme IMudaropa ME? = MM, % + M, E2
M, E? = ME? — MM, *

M,E? =160 — 144 = 16

M;E=4 cm.

3uaunt, KK1=4 cM.

OtBet: KK1=4 cwm.

(I)opMa NMpEeacTaBJdCHUA pe3yjabTaTa: BEIIIOJTHCHHOC 3aJaHuC.

Kpurepun oneHku:

Ounenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJTHOM O0BEME C COOIOJICHUEM
HEOOXOIMMOM IOCIeI0BAaTeILHOCTH JICUCTBUI; B OTBETE MPABHWIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIKCH, BEIYUCIICHUS, PUCYHKU U TPapUKH.

Ouenka "Xopouo' cTaBUTCS, €CIHM BHIIOTHEHBI TPEOOBAHUS K OLIEHKE "OTJIMYHO", HO JOMYIIEHbI
2-3 Hemouera.

Ounenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clii PadOTa BHINIOJHEHA HE IMOJHOCTBIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO ITO3BOJISICT MOJYYUTh NPABHIBHBIC PE3YJIbTaThl U BBIBOJBI, B XOJE
MPOBeJICHUS pabOThI ObUIN JOMYIIEHBI OIIMOKH.

OueHka ""Hey10BJIeTBOPUTEIbHO'" CTAaBUTCS, €CIIM padOTa BBHIMIOJIIHEHA HE MOJHOCTHIO UM 00BEM
BBITTOJITHCHHOM YacTH paOOThI HE MTO3BOJISCT CACNIATh MPABHIIbHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH U KpyIJble TeJa

IIpakTuyeckoe 3ansaTue Ne 48
«Pemenue 3a1a4 Ha PU3MY»

Heab: Hayunthes pemath 3a1a4u ¢ IPU3MO
Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiObupaTth crnocoObl pemieHus 3aaad NpopecCHOHANbHON JeATEIbHOCTH MNPUMEHUTENIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 02 Hcnonb3oBaTh COBPEMEHHBIE CpEJCTBA MOMCKA, aHaIM3a M HMHTEPIpEeTalud HHPOpPMalUu U
MH(pOPMAaLMOHHbIE TEXHOJIOTHH [T BBIMOJIHEHUS 3a/1a4 PO eCCHOHATIBHOM 1€ TeIbHOCTH

OK 06 TIposiBiaTh TpakJaHCKO-TTATPHOTUYECKYIO TTO3UIINIO, JEMOHCTPUPOBATh OCO3HAHHOE TMOBEJICHUE
Ha OCHOBE TPAJMLMOHHBIX POCCUHCKHUX JTYXOBHO-HPAaBCTBEHHBIX IICHHOCTEM, B TOM YHCIE C Y4ETOM
TapMOHM3AIUM  MEXHAIIMOHAJIbHBIX W  MEXKPEJIUTHO3HBIX OTHOIIEHUH, MPUMEHSTh CTaHAApThI
AHTUKOPPYILMOHHOIO TIOBEJICHUS

OK 07 ConelicTBOBaTh COXpaHEHHUIO OKPYXKAIOIIEH cpelibl, pecypcocOepekeHnIo, TPUMEHITh 3HaHUs 00
W3MEHEHMH KJIHMMara, MPUHLUUIB OEpeXIMBOrO MNPOM3BOJACTBA, A(P(PEKTUBHO AECUCTBOBATH B
Ype3BbIYAITHBIX CUTYAIUIX

OK 08 Hcmonb3oBaTh cpeAcTBa (PU3MUECKOW KyJIbTYPbI Ui COXPAHEHUS U YKPEIJIEHHs 370pPOBbs B
npouecce MpodeccnoHaTbHON JEeSTeNbHOCTH M MOJAJEp’KaHUS HEOOXOIMMOro YpOBHS (pHU3MUecKon
IIOATOTOBJIEHHOCTH

OK 09 Ilonb3oBarbcsi mpohecCHOHATBPHOW JOKYMEHTAllMeW Ha TOCYJapCTBEHHOM M WHOCTPaHHOM
A3BIKaX.

MarepunanbHoe obecrnieyeHue:
I/IH)]I/IBI/IHyaJ'H)HI)Ie 3alaHuA, CIIPAaBOYHBIC MaTC€pUajibl, KOHCIICKTbI HGKHI/IfI.
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3aganue:

1.0cHoBanue mpsMON MPHU3MBI - TPEYroJbHHUK, CTOPOHBI KOTOPOro paBHBI 4 M, O0KOBOE pedpo
npu3Mbl paBHo 8§ M. HaliuTe ruionaab MoaHOW MOBEPXHOCTH TPU3MBI.

2.0cHOBaHHUE MPSIMOH MPU3MBI — MTAPAJLIEIIONPAMM CO CTOPOHAMHU 4 ¢M U 6 CM U YTJIOM MKy HUMH 60°,
Bricora npu3mb 12 cm. HaliTy OJHYIO TOBEPXHOCTH U OOBEM.

MHOrorpaHHMKOM Ha3bIBA€TCS TEJO, OrPAaHUYEHHOE IUIOCKMMU MHOroyrojpHukamu. OOmue
CTOPOHBI CMEKHBIX MHOTOYTI'OJIbHUKOB Ha3bIBalOT pedpaMu MHOTOIpPaHHUKA. MHOIOyrojbHUKH, KOTOpBIE
OrPaHUYMBAIOT MHOTOTPAHHUK, HA3bIBAIOTCS €ro rpaHsiMM. ['paHM MHOrOrpaHHHMKa, CXOJSLIMECS B
OJHOW TOYKEe, OOpa3yl0T MHOTOTPAHHBIM YroJ; BEPIIMHBI TAKUX MHOTOTPAaHHBIX YIJIOB HAa3bIBAIOTCS
BepIIMHAMM MHororpaHHuka. IIpsmele, coennHsionye aBe Kakue-HUOYIb BEPILIMHBI, HE JIeXKallUe Ha
OJIHOM IpaHH, HA3bIBAIOTCS AMArOHAJISIMH MHOTOTPAHHHUKA.

IIpu3ma — MHOTOTrpaHHUK, JBE TIPaHU KOTOPOIO SBISIFOTCA pPaBHBIMH MHOI'OYTOJbHUKAMH,
JCKAIIMMU B MAapaUICIIBHBIX IINIOCKOCTAX, a OCTAJIbHBIC I'paHU — IMapauicjiorpamMmMamMu, HMCIOIIUMHA
001111e CTOPOHBI C STUMU MHOT'OYTOJIbHUKaMH.

prlMaﬂ IIpr3Ma Ha3bIBACTCA HpaBHHLHOﬁ, €CJIn €€ OCHOBAHHA — IIPABUJIbHBIC MHOI'OYT'OJIbHUKH.

IInomanb0 MOJIHONM MOBEPXHOCTH IPU3MbI Ha3blBaeTCsl CyMMa IUIOIIAJEH Bcex ee rpaHel, a
IUIOINA/IBbI0 00KOBOI MOBEPXHOCTH IIPU3MbI — CyMMa ILJIOLIA/IeH ee OOKOBBIX I'paHeH.

S,,,=2S,,+S

non 6ok

IInomaas 60KOBOI MOBEPXHOCTH MPSMOM MPU3MBI pPaBHA MPOU3BEIACHHUIO MEPUMETPA OCHOBAHUS
Ha BBICOTY IIPU3MBI.

860K = P ’ h
Oﬁ'béM HpﬂMOﬁ HpI/I3MI)I PaBCH IIPOU3BCACHUIO IIJIOIMIAIX OCHOBAHUSA HaA BLICOTy.
V = Sucn ’ h

IMopsaaox BbIMOTHEHHS] PA0OTHI:

1) BBbINOTHHUTE YEPTEK

2) 3ammcath KpaTKo yCIOBUE 33aa49i
3) OdopmuTs pelieHre 3aaadu

3agaua 1: OcHoBaHue TpSMOW TIPU3MBI - poMO C BbicOTOM 2 aM. [lmomans OOKOBOM MOBEPXHOCTH
IIpU3MBI paBHa 96 M2, a TUTOIA/Tb TIOJTHOM MIOBEPXHOCTH paBHa 128 mv?. Haiiare BBICOTY ITPU3MBI.

Pemenue

O0603HaYMM CTOPOHY OCHOBaHHMS @, @ G0KOBoe pedpo hPasHHIy MeX Ty MUIOMIA/IbIO MOTHOH MOBEPXHOCTH
MIPU3MBI U IJIOIIA/IbI0 OOKOBOW OBEPXHOCTH MPU3MBI — 3TO YABOSHHAS

IUIONIA/Ib OCHOBAHMS IIPU3MBI.

L Sem2a > 2a~128-96=32 = a~16

 Semdah=962 h=Bois )
Orser: 1,5 v I
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3agaya 2: OcHoBaHME NPSAMOM IIPU3MBI - IPSIMOYTOJIbHBIM TPEYTOJIbHUK, KATETHl KOTOPOTO PaBHbI
Smu 12 M, 6oxoBoe pedpo npusmMbl paHo 10 M. Haligure mutoriaas moaHONH MOBEPXHOCTH MPU3MBI.

Pemnenne

B ™

12...

AC =57 +127 =13

Som = 28, pe F S.r!..-l',.!'.ﬂ' + Saa,qc' + S.J.-thc

S =2%0,5*5%12+5*%10+12*10+13*10=60+300=360 M
Otser: 360 M°.

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

Kpurepun oneHku:

Ounenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBINOJIHEHA B MOJTHOM OO0BEME C COOJIOJICHUEM
HE0OXOIMMOM TOCIEA0BATENIBHOCTH JEHCTBUI; B OTBETE€ NPAaBUIBHO W aKKypaTHO BBIMOJIHEHBI BCE
3alHCU U BBIYUCIICHUS.

Ouenka "xopouo' cTaBUTCS, €CIHM BHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
2-3 Heyouera.

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €CliM paboTa BHINOJIHEHA HE MOJHOCThIO, HO 00BEM
BBITIOJTHEHHON YacTH TaKOB, YTO I1O3BOJISIET IMOJIyYHUTh NPABWIbHBIE PE3YJIbTaThl M BBIBOJBI, B XOJ€
IpOBe/IeHUs pabOTH! ObUTH TOMYIEHb! OLIHOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CITM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOJTHEHHON YacTH pabOTHI HE MO3BOJISIET C/IENaTh MPABUIBHBIX BHIBOJIOB.

Tema 4.3 MHOrOrpaHHMKH M KpPyIJble Teja

IIpakTnyeckoe 3ansitue Ne 49
«Pemenne 3a1a4 Ha NUPaAMUIY»

Heab: Hayunthes pemate 3aa4u ¢ TUPaMHUI0N

Boinosinenue padorsl cnocodcTByeT GOPpMIUPOBAHMIO:

OK 01 BeiOuparh cmocoObl pemieHust 3aaad MpohecCHOHATBHONW AEATENbHOCTH MHPUMEHHMTENBHO K
pa3IMYHbIM KOHTEKCTaM

OK 02 Hcnonbp3oBaTh COBpEMEHHBIE CpeACTBa IOWCKA, aHAIW3a W HHTEpIpeTanuu HHPOpMaAUU U
MH(OPMAaLIMOHHBIE TEXHOJIOTUH JJIs BBITIOJHEHMS 3a/1a4 MPOPECCUOHANIBHOMN JA€ATeIbHOCTU

OK 06 ITposBasATh rpakAaHCKO-NATPUOTHUECKYIO MO3MIMIO, IEMOHCTPUPOBATH OCO3HAHHOE MOBEACHHE
Ha OCHOBE TPAJAMUIMOHHBIX POCCUHUCKHUX JYXOBHO-HPAaBCTBEHHBIX IIEHHOCTEHM, B TOM 4YHCIE C Y4ETOM
TapMOHM3AllMM  MEXHAIIMOHAJIbHBIX W  MEKPEJIUTHMO3HBIX OTHOIIEHUH, MPUMEHATh CTaHAAPTHI
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AHTUKOPPYILUOHHOTO MOBEACHUS
OK 07 CopelicTBOBaTh COXPAaHEHHIO OKPYXKAIOIIEH CPEIbl, PECYpCOCOEPEIKEHUIO, TPUMEHATh 3HAHUS 00
W3MEHCHMM KJIMMaTra, MPHHLOUIB OEpeXIMBOrO TMPOU3BOACTBA, J(PQPEKTHBHO JEHCTBOBATH B
Ype3BhIYAIHBIX CUTYAIHIX

OK 08 Hcmonp3oBaTh cpeAcTBa (PU3MUECKOW KYJIBTYpPbI Ui COXPAHEHUS W YKPEIUICHHS 370POBBS B
npouecce MpodeccnoHaNbHON JesATeNbHOCTH M MOJAJEPKaHUS HEOOXOIMMOro YpOBHS (pu3ndecKon
IIOITOTOBJIEHHOCTH

OK 09 Ilonp3oBarbcsi MPOQECCHOHAIBHONW JOKYMEHTAIIMEH Ha TOCYJAapCTBEHHOM W HWHOCTPAHHOM
A3bIKaXx.

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

3aganue:

1.Haiinure 00beM NpaBUIIbHOM YETHIPEXYTOJAbHOM MUpPaMUJIbl, BEICOTa KOTOPOM 4 cM, a TuaroHaib
OCHOBaHUS 8 CM.

2. HaifTu TONHYIO TOBEPXHOCTh MPSIMOH TNHpaMHIbl, B OCHOBAHWU, KOTOPOH JICKUT
paBHOOEIPEHHBIH TPEYTOJIbHUK C OCHOBAaHMEM 5 c¢M M OOKOBBIMHM cTOpoHamMu 6 cM. bokoBbie pebpa
nupamMuiel 12 cm.

ITupamuaa — 570 MHOTOT'PaHHHUK, COCTABJICHHBIN U3 N—YI'OJbHHUKA U N TPEYTOJILHUKOB.

MHOroyrojabHHUK - OCHOBaHHMe MMHUPAMU/Ibl, TPEYTOJIbHUKY - OOKOBBIe TPaHM C 0OOLIel BEpLIMHOM,
Ha3bIBAEMON BePIUMHOM NmUpaMuAbl. llepneHaukyissp, OMYyIIEHHBIM W3 BEPIIMHBI NUpPaMUIbl Ha €€
OCHOBAHUE, Ha3bIBACTCS BHICOTOM MUPAMH/IBI.

[Tnomaapk MOHOM MOBEPXHOCTH MAPAMUIBL:  Spomm = Sgox T Soc

Vzls ‘H

OO6beM nupamuIbL: 3

Ilpagunvuaa nupamuoa

[InpamMna Ha3pIBaeTCsd NPABWJIBHOM, €CIIM €€ OCHOBAHHME — IPABWIBHBIA MHOTOYTOJIBHUK, a
OTPE30K, COEAUHSIONINN BEPIIMHY MMPaMUBbI C IEHTPOM OCHOBAHUS, SIBISIETCS €€ BBICOTOM.

Bce OokxoBble pebOpa mpaBUIbHONM NUpPaMUIbl paBHbI, a OOKOBBIE TI'paHU SIBISIOTCS PaBHBIMU
PaBHOOEIPEHHBIMU TPEYTOJIbHUKAMHU.

Bricota 00KOBOIl IpaHM NpPaBUIBHOM NUPAMH[bl, MPOBEACHHAs W3 €€ BEpPUIMHBI, Ha3bIBAETCS
anogemoiu.

IInomans 00KOBON NMOBEPXHOCTH NPABW/JILHOH NMHMPAMHAbI paBHA IOJIOBUHE IPOU3BEACHUS
nepuMeTpa OCHOBaHUS Ha anogemy.

1
Sﬁok = E Pocu ’ é
IL1omaas MOJIHOM MOBEPXHOCTH NPABUWIBHOM NMUPAMU/bI:
1
SnOﬂH = SOCH + E P . I

IMopsinok BbINoJIHEHUs PadOTHI:
1)BbINONHUTE YepTex

2)3amnucarb KpaTKo YCIOBHE 3aa4H
3) Odpopmurts pernieHue.

3anaya 1: CtopoHa OCHOBaHHS TPABWIILHOW YETHIPEXYrOJNLHOW MUpaMHIbl paBHa 4 cM, a amodema
o0pa3yeT C MI0CKOCTHIO OCHOBAHUS yToJl B 60°. Haiiyre 1wiotmap mosHoi MOBEPXHOCTH MUPAMU/IbI
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Pemenmne:

Ed=Ypc_»
2
LESH =90°-60°=30°= SE=2EH = 4
1 2 2
S =4-4-EAB+AB' =2-4.4+4% =48 (cm?)

OTtBet: 48 cMm®

3agaua 2: OcHoBaHME MUPaMUIBI —pOMO, AuaroHam Kotoporo paBHbI 30 cM u 40 cMm. BbicoTbl OOKOBBIX
TPaHel, MPOBE/ICHHBIC U3 BEPIIMHBI TMPAMUJIBL, 00Pa3yOT C BRICOTON MTHUPAMUIIBI YIIIbI, PABHBIC 30°. Haiizre 0GbeM
TIPAMU/IBL.
Perenne:
AC=40 = AH=HC~20

BD=30= BH=HD =15
_ AB =207 4157 =25 .

HE=%BC=12,5

SE = 2HE = 25

SH= VSEZ—HEZ =

2
=1’252 —Esh.:zs.._‘/i
4 2

V3 V3
'T =5000- -é_ = 2500J§ (CMS)

Otset: 250043 on.

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHNe

Kpurtepun onenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJIEHUEM
HEOOXOMMOM TOCIEeI0BATEILHOCTH JIEUCTBHI; B OTBETE MPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

Ouenka "'Xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIMYHO", HO TOMYIIEHbI
2-3 Hezouera.

Ouenka "yI0BJI€TBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOJIHECHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NpPaBUJIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBEJICHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

OueHka "Hey10BJI€TBOPUTEIbHO' CTaBUTCS, €CIIH padOTa BBHIIOJIHEHA HE MOJHOCTHIO U 00BEM
BBITIOJTHCHHOW YacTH paOOThI HE TTO3BOJISIET CAENATh MPABHIIBHBIX BHIBOJIOB.

112



Tema 4.3 MHOTOrpaHHMKH M KpPyIJble Tesa

IpakTuyeckoe 3ansaTue Ne 50, 51
«Pemenne 3a1a4 HA BbIYNCJIeHNE 00bEMOB M MOBEPXHOCTEl MHOTOTPAHHUKOB»

Henab: HayunTthbes pemaTh 3a7a4n Ha BRIYUCIIEHHE 00BEMOB U TOBEPXHOCTEH MHOTOTPAHHUKOB.
BoinosineHne padoTsl cioco0CcTBYET (POPMUPOBAHMIO:

OK 01 BreiOupare crmocoObl pemeHus 3amad npodecCHOHATbHON JESITEIBHOCTH MPUMEHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM
OK 02 Hcnonp3oBaTh COBPEMEHHBIE CpEICTBA IOWCKA, aHaJIM3a M HMHTEPIPETAluH HH()OpMAIUH H

I/IH(bOpMaI_[I/IOHHBIe TCXHOJOI'NHU JJIA BBIIIOJTHCHUA 3a1a4 HpO(beCCHOHaHBHOﬁ JCATCIIbHOCTH

OK 06 IIposiBnaTh rpaxaaHCKO-ATPUOTUYECKYIO TO3UIIMIO, JEMOHCTPUPOBATh OCO3HAHHOE TMOBEJICHUE
Ha OCHOBE TPAJAMUIMOHHBIX POCCUHUCKHUX JYXOBHO-HPABCTBEHHBIX IICHHOCTEH, B TOM YHCIE C Y4ETOM
FapMOHM3ALMM  MEXHAIIMOHAJIbHBIX W  MEKPEJIUTHMO3HBIX OTHOIIEHUH, MPUMEHSTh CTaHAAPThI
AHTUKOPPYIIIMOHHOTO TIOBE/ICHUS

OK 07 ConelicTBOBaTh COXpaHEHHUIO OKPYXKAIOLIEH Cpenbl, pecypcocOepeKeHHI0, IPUMEHATh 3HaHUs 00
W3MEHEHUU KIMMaTa, TMPUHIUIB OEpexJMBOrO IMPOU3BOJACTBA, J(PGEKTUBHO JACHCTBOBATH B
YpEe3BBIYANHBIX CUTYAIHSIX

OK 08 Ucmonb3oBath cpeiactBa (pU3MUECKON KyIbTYphI AL COXPAaHEHUS M YKPEIUICHHs 3/I0pOBbs B
nporecce Mpo(ecCHOHATBHONW NEATENFHOCTH W TOJJICP)KaHUS HEOOXOIUMOTro YpPOBHS (U3HYECKOM
MOATOTOBJICHHOCTH

OK 09 Ilonb3oBarbcsi Npo(heCCHOHATBHOW JOKYMEHTAllMEW Ha TOCYJapCTBEHHOM M WHOCTPaHHOM
S3BIKAX.

[1IK 2.5. I[ToaroraBiauBarh JaHHBIE I Oa3bl 3HAHUIA.

MarepuajbHoe obecnedeHne:
I/IH)II/IBI/II[yaHI)HI)IG 3alaHuA, CIIPABOYHBIC MaTCpUalibl, KOHCIICKTBL J'IeKHI/II\/'I.

3ananne:

1. Onpenenutre Bua u Haiaure nepumerp cedeHus kyb6a ABCIIA1B1Ci/li miockocTsio,
npoxosien uepes peopo A1lly u cepenuny pedbpa BB1, ecnu qimmHa peGpa kyda paBHa § cwm.

2. Omnpepenute BUJ U Haigure nepumerp cedeHuss kyba ABCJ/IA1B1Ci/li miockoctslo,
npoxopsmiei uepe3 Touku A, Jl u cepenuny pedbpa CCy, ecnu nimuHa pedpa Kydba paBHa 4 cMm.

3. Haiigute ruiomazb MoBepXHOCTH paboueil netanu, n300pakeHHOM Ha pPUCYHKE (BCe IBYTpaHHbIE
YTJIBI TIPSIMBIE).

fad

4. Haitnute 00beM pabodeii 1eTainu, n300paKeHHON Ha pUCYHKE (BCE IBYTPAHHBIC YTIIBI MPSMBIE).
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5.Tpebyercst yCTaHOBHUTH pe3epByap AJIs BOJBI eMKOCThi0 15 M3 Ha momanke pasmepom 4,5 M X
3,75 m, cimykamei Juist Hero JHoM. Haliute BBICOTY pe3epByapa.

Ilopsiiok BbINOJTHEHHS PA0OTHI:

1) BbIMOIHHUTE YePTEK

2) 3amucarh KpaTKO yCIIOBHE 33/1a41
3) Odopmuth pelicHne 3a1a9u

3agaua 1: [lan xky0 ABC/A1B1Cy/[1. Jokaxure, 4yTo ceueHue kybda miockoctbio 41C1K, rae Touka
K - cepenuna /[C - Tpanenusi.
B
! = C

A D
Pemenune:MK||A1C1, notomy uto (A1/[1C1) mapamtensha (A4C), a MK u A1Cy - nuHuH
nepecedyeHust d3Tux rockoctet. MK||A1Cy, AlM‘H' C1K, MK*A,C,, 3uaunt MA,C1K - Tpamnermsl.
3anaua 2:

Han xy6 ABC/{A1B1C1/{1. lokaxure, 4To cedeHue Kyoda miockocTeio A181K - mapannenorpamm.

A B,

D e C

Pemenne: (AA1B1)||(A11C), o A1B1||IC w A1B1=JIC. (AA:/11)||(BB1C1), T0 A1/||B1C, 3HauuT
A1B1C/[ - mapannenorpamm.

3agaya 3:

Haiinure momaas moBepXHOCTH pabodei neTanu, n300pa)KeHHON Ha PUCYHKE (BCE IBYTPaHHBIC
YTJIBI IPSIMBIE).
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Pemenne: [1n0mans NoBEpXHOCTH 3alaHHOM J€TalIM -3TO IUIOIIA b MHOI'OIPAaHHUKA, paBHA
Pa3HOCTH IJIOLIAIU MIOBEPXHOCTH MIPSIMOYTOJIBHOTO Mapajuiesienumnesaa ¢ pedbpamu 2, 4, 5 u 1Byx
Iiouaiel KBaJpaTroB co CTOPOHOM 1:
2#4x5 + 225 4+2#2#4—-2+1+1=74

OtBeT: 74.
3anaua 4:
Haiigure o6beM paboueit geranu, n300paKeHHOW HA PUCYHKE (BCE JBYTPAHHBIC YTIIBI MPSMBIC).

vl
d

1 |

(S}

\
N\
PSRN

Pemenne: O0beM JaHHOM JeTany paBeH 00beMy MHOTOTPAaHHUKA M PaBEH Pa3HOCTH 0OBEMOB
napajuienenunenon ¢ peopamu 3,4,4u 1,1, 1
V=V1-V2=3+4+4—-1+1=1=47

OtBert: 47

3anaua 5:

Tpebyercst ycTaHOBUTH pe3epByap Uit BOJbI eMKOocThi0 10 M3 Ha mumomazake pasmepom 2,5 m x 1,75
M, ciyKamien st Hero fHoM. Haligure BBICOTY pe3epByapa.

Pemenne: Ilmomans quaS = 2,6 = 1,75 = 4,375ke. M. Tak kak V = S = h, 10

h=Y=1% =279\
5 4,375

(I)opMa npeacTraBJCHUs pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHNE.

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €Cid paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHHEM
HE0OXOIUMOM TOCIEAOBATENHHOCTH NEHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBIIIOJHEHBI BCE
3aMUCH ¥ BBIYMCIICHUSI.

Ouenka "Xopouo' cTaBUTCS, €CIM BHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOIMYIIEHbI
2-3 HenoueTa.

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €clii pabOTa BHIMIOJHEHA HE MOJTHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISECT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
MPOBEICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CITM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH paOOTHI HE MO3BOJISET CAENATh MPABUILHBIX BBHIBOJIOB.
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Tema 4.3 MHOTOrpaHHMKH M KpPyIJble Tesa

IIpakTnyeckoe 3ansaTue Ne 52
«PemieHue 3a1a4 HA UMJIMHAP, KOHYC Wiap u cdepy»

Henp: @opMupOBaTh HABBIKM PEIICHHA 3aJa4 HA BBIYMCIICHUSA PA3JIMYHBIX DJJIEMEHTOB TEI
BpAICHHS, UX TOBEPXHOCTEH U 00HEMOB.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Beibuparh cmocoObl pemieHust 3aaad MNpo(hecCHOHAIBHONW JAEATEIbHOCTH NPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM
OK 02 Hcnomb3oBaTh COBpPEMEHHBIE CPEACTBA ITOHMCKA, aHAIM3a W HMHTEpHpeTanuu HHpOpManuu u

I/IH(l)OpMaHI/IOHHI)IC TCXHOJOT'MH JJIS BBIIIOJIHCHUSA 3a/Ja4 HpO(i)eCCI/IOHaJII)HOI;'I JACATCIBHOCTH

OK 06 IIposBasTh IpaaaHCKO-MATPUOTHUECKYIO MO3UIIMIO, IEMOHCTPUPOBATH OCO3HAHHOE MOBEACHUE
Ha OCHOBE TPAJAMIMOHHBIX OOIIEUENIOBEUYECKUX IICHHOCTEH, B TOM YHCIIE C y4YETOM TapMOHH3ALUU
MEXHAIIMOHATBHBIX U MEXPEIUTHO3HBIX OTHOIICHUN, MPUMEHATh CTaHAApPThl AHTHUKOPPYMIIMOHHOTO
[IOBE/ICHUS

OK 07 CopneiicTBOBaTh COXpaHEHHUIO OKPYXKAIOIIEH Cpelibl, pecypcocOepekeHn0, TPUMEHITh 3HaHUsL 00
W3MEHEHWH KJIMMaTa, MPHHLOUIB OEpeXIMBOTO TMPOU3BOACTBA, J(PPEKTHBHO JEHCTBOBATH B
Ype3BhIYAIHBIX CUTYAIHIX

OK 08 Ucnonb3oBarh cpeactBa (pU3MUECKON KyJIbTYphbl AJISl COXPAHEHUS M YKPEIUIEHHs 3/10pOBbs B
npouecce MpodeccnoHaNbHON JeATeNbHOCTH M TMOJAJEPKAaHUS HEOOXOIUMOro YpOBHS (u3ndeckon
[IOITOTOBJIEHHOCTH

OK 09 Ilonb3oBarbcsi mpohecCHOHANBHOM AOKYMEHTAIlMe Ha TOCYyJIapCTBEHHOM M WHOCTPaHHOM
A3bIKaX.

MarepuajnbHoe o0ecnieyeHue:
WNHnuBuayanbHbIe 3a1aHKs, CIIPABOYHBIE MATEpUAJIbl, KOHCIIEKTHI JIEKIIH.

3aganue:

1.06vem tmnunapa 120 cM?, ero Beicota 3,6 cM. Haiitu paanyc UAIUHIPA.

2. Bricota konyca 12cm, paguyc ocHoBanus 10cM. KoHyc mepecedeH MIIOCKOCTBIO Tak, 4TO B
CEUEHUH NOTy4YuiIcs TpeyroiabHuK. Haliaure pacctosiHue OT 3TOT0 CEYeHUs /10 OCH.

3.PaccTosiHie OT LleHTpa m1apa 10 CEeKyllel MIOCKOCTH paBHO 8 M, a paJuyc C€YeHHs IIOCKOCTBHIO
paBeH 6 M. Haiinute paauyc mapa.

Huauuap — Teno, MOJydeHHOe TIPH BPANICHUH MPSMOYTOJIBHHKA BOKPYT OCH, COAEpalleld ero
CTOPOHY.

Kpyrn Ha3pIBalOTCSA OCHOBAHMSIMHM IHJIMHIAPA, a OTPE3KH, COCAWHSIONIMNE COOTBETCTBYIOIIHE
TOYKH OKPYKHOCTEH ATHUX KPYroB — OOpPa3yHIUMHU HUJIMHAPA. Y IWIMHIPAa OCHOBAaHUS PaBHBI U
napajuieNIbHbI U 00pa3yroIIne TaKKe PaBHBI U MTapaJUIeIbHBI MEXKITY COOOiA.

Ocb10 HWIMHAPA HAa3bIBAETCS MpsMas, MPOXOJsias 4epe3 IEHTPhl OCHOBAHWA, TMapaslieiabHas
00pa3yromuM.

BokoBasi moBepXHOCTh HWJMHAPA — 3TO TMOBEPXHOCTh, TMOTYy4YEHHAs OT BpAIllEHUS CTOPOHBI
MPSIMOYTOJIBHHKA, TTAPAJIICIIBHON OCH IMIIMHIPA.

BobicoToii 1MIMHIpa HA3BIBAETCS PACCTOSIHHME MEXAY OCHOBaHUSMHU IWIHMHIpa. Paamycom
IIWJIAH]IPA Ha3bIBACTCS PAIUYC €r0 OCHOBAHUS.

Huanuap Ha3piBaeTCs NPSAMBIM, €CIH €ro o0pa3yrllue MepHeHAUKYISPHBI IMIOCKOCTIM
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OCHOBaHUI.

. . S, = 27Rh;
[Tnomans 60KOBOM MOBEPXHOCTH: 00K

[Inomaaes MoaIHOM MOBEPXHOCTH:
Somn = Ssor +2S,,, = 27Rh + 27R;

NnoaH

S =2R(h+R)

noaHn

O6beM mpmuHapa: vV = R*h.

Ceuenue yununopa — purypa noaydeHHas B IEpeCeUSHNUN LIMINH/IPA IIIIOCKOCTHIO.

Ceuenue, npoxoJsinee Yepe3 OCh IIINHAPA, HA3bIBACTCS 0Ce8biM CeueHueM M TIPEICTaBIAET COO0H
IIPSIMOYTOJIBHHUK.

Ecnu cexymas miaockocTh NEPIEHIUKYIIpHA K OCH LWIMHIPA, TO CEYEHUE SABISAETCS KPYTOM.

Konyc

PaccmoTpuM OKpykHOCTH ¢ LIeHTpoM B Touke O u npsmyro OP, neprneHuKkyIspHyo K IIJI0CKOCTH
9TOW OKpYXHOCTH. KaxIyro TOYKy OKpYKHOCTH cOoeIMHUM C Todkol P otpeskom. IloBepxHOCTS,
o0pa3oBaHHAs STUMHU OTPE3KAMH, HA3bIBACTCSI KOHMYECKOIi, a CAMU OTPE3KH — 00Pa3yI0IIMMH KOHYCA.

Teno, orpaHMueHHOE KOHUYECKOH MMOBEPXHOCTHIO U KPYIOM, Ha3bIBaeTCs KOHYCOM (puc. 2.2).

Konunyeckas noBepXxHOCTh — 00KOBasi MOBEPXHOCTh KOHYCa, KPYI — OCHOBAHHe KOHYyca, Touka P —
BePIIMHA KOHYcCa, 00pa3yrolliue KOHMYECKOH MOBEpXHOCTH — oOpa3ylomme KoHyca. Bece oOpa3syromue
KOHyca paBHbl Japyr Apyry. Ilpsmas OP, npoxopsiuas uepe3 LIEHTp OCHOBAaHHS M BEPIIMHY KOHYcCa,
Ha3bIBACTCSI OCbI0 KOHyca. Ocp KOHyca NEpHEHIUKYJspHAa K IUIOCKOCTH ocHoBaHMs. Otpe3ok OP
HAa3bIBACTCS BBICOTOM KOHYCA.

Ecin cekymas IIOCKOCTb HMPOXOIUT 4YEpPE3 OCh KOHYCAa, TO MOJYYEHHOE CEYEHHE HA3bIBAETCS
0CEBbIM CeYEeHHEM.

IIpoBeném cexylyro IIIOCKOCTh NEPIEHIUKYIIPHO K OCH KOHYyca. JTa INIOCKOCTh NIEPECEKAETCS C
KOHYCOM TI0 Kpyry M pa3OmBaeT KoHyc Ha jaBe dacTH. OJHa W3 YacTell mpexacraBiseT co0oil KOHYyC, a
Apyrasi Ha3bIBaeTCs yce4éHHbIM KOHYcoM. (V300pa3ute yceu€HHBIN KOHYC camocTosTenbHO. [locTpoiite
00pa3yroyto, BHICOTY.)

Cdepoii Ha3bIBaeTCs OBEPXHOCTD, COCTOALIAS U3 BCEX TOYEK IMPOCTPAHCTBA, PACIOJ0XKECHHBIX Ha
JAHHOM pAacCTOSIHUM OT JaHHOM TO4YKHM. JlaHHasg TodYKa Ha3bIBAETCS WEHTPOM cdepbl, a IJaHHOE
paccrosHue — paamycoM cgepbl. OTpe30K, COSAMHSAIONMMI aBe TOUYKM cepbl U MPOXOIAIIUN depe3
LIEHTp, Ha3bIBaeTCsl AuaMeTpoM. Teno, orpaHu4eHHOE c(hepoil, HA3bIBACTCS HIAPOM.

[Ilap MOXHO NOJyYUTh NPH BpaIlEHUU IOJYKpyra BOKpPYr Auamerpa. I'paHuneil mapa ciayXuT
chepa.

[Tnockocth, uMermas co chepoil TOJBKO OJIHY OOILIYyI0 TOYKY, HAa3bIBAaeTCs KacaTeJlbHOM
JI0CKOCThI0 K cdepe. Paauyc cdepsl, nmpoBenéHHBIH B TOUKYy KacaHMs cdepbl U IUIOCKOCTH,
MEPIEeHIUKYIISIPEH K KacaTelbHON IUIOCKOCTH.

Ceuenne mapa, MpoxoJsliee 4epe3 LEHTP, Ha3blBaeTCs OOJbIIMM KPYIOM, HE NPOXOASAIIEE —
MaJbIM KpyroMm LleHTp GonblIOro Kpyra COBMAgaeT ¢ HEHTPOM Ilapa, a IeHTP MaJloro Kpyra siBIseTrcs
OCHOBAHUEM MEPIEHANKYJIAPA, OMYIIEHHOIO U3 LIEHTPA 11apa Ha IJIOCKOCTh 3TOTO Kpyra.

Ceuenuisi, paBHOOTCTOSIIUE OT IIEHTPA, PABHBI.

Pajiyc OKpy:KHOCTH, NOTydeHHOH IIpH nepeceueHun cdepsl paguyca R mimockocTero, yaaneHHoi

D2 2
OT IIeHTpa cepbl Ha d , paBeH R*-d”

ITopsinok BbINOJHEHHS PadOThI:
1)BbInonHUTE YepTex
2)3anucarb KpaTKO yCJIOBHE 3a/1a4u
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3amaual.OceBoeceyeHue MWIMHApPA — KBajapaT, IUIomAab Koroporo Q. Haiiaure momans
OCHOBAHUS IMJINHIPA.
Pemenue:

Cropona kBajpaTta paBHa,/Q. OHa paBHa Juamerpy OCHOBaHMs. I1103TOMy ILIOINAAb OCHOBAHHS

2
AV R
2 4
paBHa .
Q
4
3amaua 2. Beicora nmnmHapa 6cMm, paaumyc ocHoBaHuA ScMm. Haiiaure mnomaap ceudeHus,

MMPOBCACHHOTO MapaUICIIbHO OCH HUJIMHPA HAa paCCTOAHUU 4cM oT Hee.

OTBeT: Soci .y, =

Pemenne:

Scea= KMxKC,

OE=4cMm, KC=6cm.

Tpeyroasauk OKM — paBHoGeapenHnsblit (OK =OM =R =5 cm),
tpeyroabHuK OEK — mpsiMmoyrosbHbIi.

N3 tpeyronsauka OEK, no reopeme [ugaropa:

K~ VOK? —OE* =\/25-16 =/9 =3

KM =2EK =2x3 =6,

Scen= 6X6 = 36 oM,

OtBeT: Sceq= 36 oM.

3amaua 4: Ilnomans GOKOBOH MOBEPXHOCTH KOHYca paBHa 60 1M, a paaiyc OCHOBAHHS PAaBeH 6 M.
HaiiguTe paccTosiHMEe OT LIEHTpa OCHOBAHUS JI0 00pa3yrolleil KoHyca.

Pemenue:

Seux = Arf =600 => pl =60

r=6:=>£=ﬁ.i=10.
B

SO =VAS — 40 =10° -6 =8

1 |
Soso == AG-O5 =—.6-8=24
2 2
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Sms—%OH-ﬁ:SOH:%::»OH:?

C nipyroii CTOpoHBI,

3agaua 5: [Inomaau cedenus mapa MmioCKOCThIO paBHa 1611 ™%, a IUIoLa/Ib NapajyieIbHOTO EMY
2 o
CEUCHMSI, MPOXOAIIETO Yepe3 IEeHTp mapa, paBHa 2511 M” . Hailtu paccrosinue Mexay IJIOCKOCTSIMU

CEUEeHUH.

wt =16n=>r" w16, r=4u,
R =25r= R =25, R=5nm.

h=JR -1 =V25-16 =3 (M)

OTtBer: 3 M
®opma npeacTaBJieHUs pe3yJbTATa: BHIIIOJIHEHHOE 3a/I1aHNUE.

Kputepun onenkn:

Ouenka "oTiaMYHO'" CTaBUTCA, €clid paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HEe0OXOIMMOM TOCTIEIOBATENbHOCTH JEHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCe
3aIUCH ¥ BBIYUCIICHUSI.

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

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh MPABUIBHBIE PE3YNbTaThl W BBIBOJBI; B XOJI€
MPOBEICHUS pabOThI ObUTN AOMYIIEHBI OIIHUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CITM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENATh MPABUIILHBIX BHIBOJIOB.

Tema 4.3 MHOrOrpaHHMKH M KpPyIJble Tesa

IIpakTuyeckoe 3ausTue Ne 53, 54
Pemienne 3a1a4 Ha BbIluKc/IeHHe 00bEMOB U MOBEPXHOCTEH KPYIJIBIX TeJs

He.]'Ib: Hay‘-II/ITBCSI pemaTth 3aJa4 BbIYHUCIICHUC 00BEMOB U HOBerHOCTeﬁ KPYTJBIX TCJI
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BoinosineHne padoTsl cioco0CTBYeT (POPMUPOBAHMIO:

OK 01 BrpiOupars crmocoObl pemeHus 3amad mpodecCHOHAIbHON JESITEIIBHOCTH MPUMEHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM
OK 02 Hcnonp3oBaTh COBPEMEHHBIE CpEICTBA TOWCKA, aHAJIM3a M HMHTEPIPETAluH HH()OpMAIUH |

I/IH(bOpMaI_[I/IOHHLIC TCXHOJIOTHMH JJIA BBIIIOJHCHUSA 3aJa4 HpO(l)eCCHOHaJIBHOI;'I JACATCIIbHOCTHU

OK 06 IIposBasTh rpaAaHCKO-MATPUOTHUECKYIO MMO3UIIMIO, IEMOHCTPUPOBATH OCO3HAHHOE MOBEACHUE
Ha OCHOBE TPAIUIMOHHBIX POCCHUUCKHX JTyXOBHO-HPABCTBEHHBIX ILIEHHOCTEH, B TOM YHUCJE C Y4E€TOM
FapMOHM3AIUM  MEXHAIIMOHAJIbHBIX W  MEXPEJIUTHO3HBIX  OTHOIIEHUH, MPUMEHSTh CTaHIapThI
AHTUKOPPYILIUOHHOTO MOBEACHUS

OK 07 CopelicTBOBaTh COXPAaHEHHIO OKPYKAIOIIEH Cpelbl, peCcypcocOepeKeHnI0, MPUMEHSATh 3HAHHUS 00
W3MEHCHUM KIMMaTa, TMPUHIUIB OEpexIJIMBOTO IMPOU3BOJCTBA, JPPEKTUBHO JCHCTBOBATH B
Ype3BbIYAIHBIX CUTYAIHSIX

OK 08 Hcmonp3oBaTh cpeacTBa (PU3MUECKOW KyJIbTYPHI Ui COXPAHEHUS W YKPEIJICHHS 370POBBS B
npouecce MpodeccnoHaNbHON JeITeNbHOCTH M TMOJAJEPKAaHUS HEOOXOIUMOro YpOBHS (u3ndecKkon
[IO/IFOTOBJIEHHOCTH

OK 09 Ilonb3oBarbcsi mpohecCHOHATBHONW JOKYMEHTAllMeW Ha TOCYIapCTBEHHOM M WHOCTPAaHHOM
SI3BIKAX.

IIK 2.5. IToarorasiuBarek JaHHBIE IS 0a3bl 3HAHUI.

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

3ananne:

1.Heo0xonumMo mo 4YepTe:Xy M3roToBHTH KOHYc. [l pacyera HeoOXOAMMOro Marepuana Ha
U3rOTOBJICHUE HAaWTE IOJHYI0 IMOBEPXHOCTh KOHYCA, €CM OoO0pa3yiolllas HAaKJIOHEHa K IUIOCKOCTHU
OCHOBAHMA MO YIIIOM 30%u paBHa 12 cM. A paguyc OCHOBaHHUSA 8 CM.

2.Heo0xoauMo0 N0 4YepTe:KY H3roTOBHTH Imap, o0séM koroporo 12511 M. st pacyera
HE00X0AMMOTro MaTepHrala HaiJieTe IIomaab chepsl.

namuap

y .S, = 27Rh:;
Hnomam, 6OKOBOI/I IMOBCPXHOCTH: oK

[Imomaae mMoaHOM NOBEPXHOCTH:
S,omn=Ss.x +2S,,, =22RN+27R;

noaH 6ok

S =2R(h+R)

NoOJaH

O6Bem mmHapa: V = 7R°N,

Ceuenue yununopa — Gpurypa nojydeHHas B IEPECEUSHUHN [UIUHIPA IOCKOCTHIO.

Ceuenue, NPOXOISIIEe Y€PE3 OCh IMIMH/PA, HA3BIBAETC 0CE6bIM CeueHuem U PEICTABISET CO00M
HPAMOYTOJILHUK.

Ecmu CCKylIasd MIOCKOCTh MEPICHANKYJIApHA K OCH HUJIWHAPA, TO CCUCHUEC ABJIACTCA KPYTOM.

Ilnomaas 60KOBOI MOBEPXHOCTH KOHYCA PaBHA IPOM3BEACHUIO MOJOBUHBI JIJIUHBI OKPYKHOCTH
OCHOBaHMS Ha 00Pa3yIOIIYIO.

Soo = 7t

Ilnomaak NOJHOH MOBEPXHOCTH KOHyCa paBHa CyMME IUIOMIAAM OOKOBOM MOBEPXHOCTH H
IUIOIIA [ OCHOBAHUSI.

S,,,,=(+r)

NOMH
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IInomanbs G0KOBOI MOBEPXHOCTH YCEYEHHOI0 KOHYCA PaBHA IIPOU3BENCHUIO MOIYCYMMBbI JJIMH
OCHOBaHHI Ha 00Pa3yIONIyIO.

O0béM KOHYCa paBEH OJHOM TPETH MPOU3BEACHUS TIJIOIIAH OCHOBAHMS HA BBICOTY.

V=4S,,-h= "1

. S =4R?
ILiiomans mnoBepxHocTH cepbl paBHA YISTBEPEHHOM IUIOIIAAN OOJBIIOTO Kpyra: — < .
4
Vzuapa =5 7ZR3
3

O0bem mapa:

Iopsinok BbINOJIHEHHSI PAa0OTHI:
1)BBINOTHUTE YepTexK
2)3amnucarb KpaTKoO YCIOBHE 3aa4H

3agaua 1: HeoO0xoamMo mo 4epTe:ky HM3roTOBUTb KOHYC, IUIONIA[b OOKOBOI MOBEPXHOCTH
KoTOporo paBHa 60 e, a panuyc ocHOBaHMA paBeH 6 M. [[1si M3roTOBIEHHSI KOHYCAaHEOOXOIUMO HAWTH
paccTosiHUEe OT IIEHTPa OCHOBAHUS 10 00pa3yrolieil KoHyca.

Pemienue:

Seux = Arf =600 => pl =60

r=6:=>£=ﬁ.i=10.

i
1
1
1
|
I
i
i
f
1
1
§
I
¥
3

”
SO =VAS — 40 =10° -6 =8

1 |
S == AQ-OS =—-6-8 =24

3 adse T o 2

8,0 =—1-0H-AS=SOH=24=:» OH:E
C 1pyroii CTOpOHBI, 2 5
3agaua 2:Heo0xoaumo 1no uepTexKy HM3rOTOBUTH KOHYC. PaccTosHHME OT IIEHTpa OCHOBaHUS
KOHYCa /10 CepeliMHbl oOpa3yroleil paBHO 4 cM, a yroj HakJIoHa oOpa3yolieil KoHyca K IUIOCKOCTH
OCHOBAaHHS PaBEH 60°. JInst M3roTOBIIEHUS KOHYCA HAMAUTE TJIOMIaAb OCEBOIO CEUCHUSI KOHYCA.
g

Sercr =-%}AS} AB._-sin'G_O?%?s—3-a_-.‘£3‘~'=1-6~/§ ()
~ Oteer: 1643 ond’, - _
3ajaqzi 3: Ilnowans .C(I)epbl péBHa 100 M2 PaccTosiHue OT HeHTpa cepbl 10 CeKyIe MIOCKOCTH
paBHO 4 M. Haiinure pannyc cedeHus.
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Pemenmne:

S4 =4nR* =100 = R? =WB=2R=5

AD=VBD' - 4B* =5 - =3 (w)

Orser: 3.

(I)opMa NMpeacTaBJdCHUA pe3yjabTaTa: BEIIIOJTHCHHOC 3aJaHuC.

Kpurepun oneHku:

Ounenka "oTau4HO" CTaBUTCS, ecnu paboTa BBIOJIHEHA B TMOJTHOM O0BEME C COOJIOJICHUEM
HEO0OXOIUMOM TOCIEN0BATEIBHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBINIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

Ouenka "Xopouo' cTaBUTCS, €CIHM BHIIIOJHEHBI TPEOOBAHUA K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
2-3 Hemouera.

Ouenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clid pabOTa BBIMOJIHEHA HE MOJTHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISAET MOJYYUTh NPAaBUIbHBIE PE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObUTN AOMYIEHBI OIIUOKH.

OueHka "Hey10BJIeTBOPUTEIBbHO'" CTaBUTCS, €CIIM padOTa BBHIIIOJIHEHA HE MOJIHOCTHIO UM 00BEM
BBITTOJITHCHHOM YacTH PabOThI HE MO3BOJISET CACIATh MPABMIbHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH U KpPyIJble TeJa

IIpakTyeckoe 3ansaTue Ne 55
«Hcnosib30BaHne KOMOMHANMI MHOTOTPAHHMKOB U TeJl BpallleHUsI B MPAKTHKO-
OPMEHTHPOBOYHBIX 32Ja4aX»

He.m;: Hay‘lI/ITBCH pemaThb 3aJa4r Ha KOM6I/IH8.I_II/IIO TCOMECTPHUICCKUX TCII

BeinosiHenune padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:
OK 01 BeiObupaTth crnocoObl pemieHus 3ajaad NpoPecCUOHANBbHON JeATEIbHOCTH MPUMEHUTENIBHO K
Pa3IUYHBIM KOHTEKCTaM
OK 02 Hcnonb3oBaTh COBPEMEHHBIE CpeJCTBA IOMCKA, aHajdM3a M HMHTEpIpeTalud HH(pOpMaruu H
MH(pOPMAaIMOHHbIE TEXHOJIOTHH [T BBIMOJIHEHUS 3a/1a4 TPOo(peCCHOHATIBHOM 1eTeIbHOCTH
OK 06 ITposBasaTh rpaXkAaHCKO-NATPUOTHYECKYIO MO3UIINIO, IEMOHCTPUPOBATh OCO3HAHHOE MOBEIECHUE
Ha OCHOBE TPAJAMUIMOHHBIX POCCUHUCKHUX JYXOBHO-HPAaBCTBEHHBIX IIEHHOCTEH, B TOM YHCIE C Y4ETOM
rapMOHHU3AIMM  MEXKHAIIMOHAJIBHBIX M MEXPEJIUTHO3HBIX  OTHOUICHWH, NPUMEHATh CTaHAAPThI
AHTUKOPPYMIIMOHHOIO TIOBEJICHUS
OK 07 CopneiicTBOBaTh COXpaHEHUIO OKPY)KAIOIIEH Cpefibl, pecypcocOepeKeHn o, TPUMEHSATh 3HaHUs 00
W3MEHEHUU KIMMaTa, TPUHIUMNB OepeXxIIMBOro MpOU3BOJCTBA, J(PQPEKTUBHO JACHCTBOBATH B
Ype3BbIUANHBIX CUTYAIHSIX
OK 08 Ucmonb3oBarh cpenactBa (pU3MUEeCKON KyJIbTYphl AJISI COXPAaHEHUS M YKPEIUIEHHs 3/I0pOBbs B
nporecce MpohecCHOHATBHONW JEeATETbHOCTH M MOJJEpKaHUs HEOOXOJUMOTO YpPOBHS (U3NUECKOM
MO/ITOTOBJIEHHOCTH
OK 09 TIlonb3oBaThcsi MpoQeccHOoHaNbHOM JOKYMEHTAIlle Ha ToCyJapCTBEHHOM M HHOCTPAaHHOM
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SI3BIKAX.
[IK 2.5. I[ToaroraBiauBarh JaHHBIE I Oa3bl 3HAHUIA.

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

3aganmue:

1. Jlyis M3rOTOBJICHUS ACTAIW MO YEPTEXKY, B KOTOPOM B IIWJIMHIP HAKIOHHO BIIMCAH KBAJApaT Tak,
9TO BCE €r0 BEPIIHMHBI JIEKAT HA OKPYKHOCTSIX OCHOBAaHUS HEOOXOIUMO HAWTH CTOPOHY KBajpaTa, eCiiu
BBICOTA IIMJIMHJIPA paBHA 2CM, a PaINyC OCHOBAHUS PaBEH 7CM.

ITopsinok BbINOJIHEHHUSI PAa0OTHI:
1)BBINOTHUTE YepTexK
2)3anucarh KpaTKO yCJIOBHE 3a/1a4l

3anava. J{ns M3rOTOBIIEHMS JETANU IO YEPTEXKY, B KOTOPOM B LMJIMHAP BIHCAHA IPABUIIbHAA
[IECTUYTOJIbHAS ITPU3Ma HEOOXOIMMO HAWTH OTHOIIECHUSI 00BheMa MPU3MBI K 00bEMY IHIIMHIPA.

Pemenmne:

Vnpu;w SOCH. x h B S

OCH.

Vuuﬂ. - 7Z'R2 Xh B 7Z'R2

ag — R
3R%./3
SOCH. =4
2
Vnpu3,u _ 3R2\/§ % T . 3\/§
VW. 2 7R? 27
Vnpu;w @
27

OTtBeT: yur =
dopma npeacraBieHusi pe3yJabTaTa: BBHITIOJHECHHOE 3a/IaHHE.

Kpurepum ouenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIECHUEM
HEOOXOMMOM TOCIEeI0BAaTEILHOCTH JIEUCTBHI; B OTBETE MPABWJIBHO W aKKypaTHO BBINIOJTHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

Ouenka "'xopomo' cTaBUTCS, €CIM BHIIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI

123



2-3 Hezouera.

Ouenka "yaoBJIETBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBIMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJISIET IMOJYYUTh MpaBUIIbHBIE pPE3yibTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OITHOKH.

Ouenka "Hey10BJI€TBOPUTEIBbHO' CTaBUTCS, €CIIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENaTh MPABUIIbHBIX BHIBOJIOB.

Pa3znen 5 Teopusi BeposiTHOCTEH M MaTeMaTH4YeCKasi CTATUCTHKA
Tema 5.1. DiieMeHTbI KOMOMHATOPUKH

IIpakTuyeckoe 3ansaTue Ne 56
«Pemmenue KOMOMHATOPHBIX 3a71a4. Pa3MeneHus, coueTaHus U NMEePeCTAHOBKN»

Heab: HayauThbcst OTIMYATH COYETAHUS OT Pa3MEIICHUN, MPUMEHITH (OPMYIIBI Il BBIYUCICHUS
BCEX BBIOOPOK O€3 MOBTOPCHHMIA.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bribupats criocoObl pemeHus 3a1a4 npoeCCHOHATBHON AEATEIbHOCTH PUMEHHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

OK 04 D¢ddexTnBHO B3auMOICHCTBOBATh U pabOTaTh B KOJUICKTHBE H KOMaH/IE

IIK 2.5. IToarorasnuBarek JaHHBIE I 0a3bl 3HAHUI

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

3ananne:

1. Cranok ocHameH 10 unaukatopamu, CKOJIBKO BapMaHTOB OJHOBPEMEHHOTO 3aropaHusi Tpex
WH/INKATOPOB.

2. W3 Opuransl pabounx 12 yenoBek, HEOOXOAMMO BBIOpaTh 3 yesoBeKa /sl paboThl Ha CTAaHKE.
CKOJIBKO CYIIECTBYET Pa3IMUHBIX CIIOCOOOB TaKOTO BHIOOPA.

3. B uexe umeercs 8 cTaHKOB A pa3ziauyHON o0paboTku aeranei. CKOJIBKO CIOCOOOB MMEETCs
JUIS pacCTaHOBKU pabo4MX Ha CTaHKU B pa3HOM Mopsijike?

IMopsiiok BbINoOJIHEHUS PAdOTHI

1. Onpenenute Buj BHIOOPKH O€3 MOBTOPEHHUS.

2. Bribepere cOOTBETCTBYIONTYIO (HOPMYITY ISl BEIYMCICHHSI BO3MOKHBIX KOMOMHAITHHA.
3. IIpousBeauTe BHIYMCICHUS, UCIIONB3YS MOHATHE (haKTOpHAIA.

1. MluaukaTopsl Ha MYJIBTE 3aroparoTcs MOCIeI0BATEIbLHBIM HAOOPOM YETBHIPEX pa3HBIX JIAMIOYEK,
MPOHYMEpPOBaHHBIMU T pamMu. TpeOyeTcss ompenenuTh YHUCIO BO3MOXKHBIX BapUAHTOB 3aropaHUs
JIaMITOYEK.

Pemienue.

BosmoxubIx 1udp (Hymepaius nammnouek) Bcero necsth(1,2,3,4,5,6,7,8,9,0).Kaxnas nabpannas
KOMOMHAIMST OTJIMYaeTcsi OT ApPyroil komMOWHanuu XoTs Obl onHoil umdpoii(1,4,5,7 #2.4,5,7),1m60
nopsakoM Habopa oaumnHakoBbix 1udp(1,4,5,7#4,5,7,1),moaToMy 111 TOACYETAa YHCIAa BO3MOKHBIX
KOMOWHAIMKA UCTIONB3yeM (HOPMYITy Ynciia pa3MenieHUH.

dopMyna pa3MeIIeHU UMEET BUI: Al = (n?—r'n)l B namem cnydae n = 4,m = 10.

10! 10!_10-9-8:7-6-5-4-3-2-1
= (10—4)!_ 6! = 654321 =10-9-8-7 = 5040
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2.CKOJIBKO CYIIECTBYET CIIOCO0O0B BbIOOpa TPEX pabouuX U3 AECATH VIS IPOBEACHUS paboT?
Pemenue.

B nmanHOM citydae mpu BEIOOpE JUIsl HAC BayKEH TOJIBKO COCTaB IO TPU YeJIOBEKa, MOPSAIOK BbIOOpa
pOJIM HE UTpaeT, MO3TOMY B OTJIMYME OT MEPBOTO MpUMeEpa YHUCIO CIIOCOOOB MOJACYUTAEM 1O GopMyIie
COYCTAHMH.

®opmyia codeTaHUN UMeeT BUAOC) =

n - B namewm ciyuae n=10, m=3.

10! 10! 7"mé!(9nl_0m.
31(10;3)!_317.!_ 3;-2-1-7! =120.
3.CKOJBKO pa3auYHbIX YETHIPEX3HAYHBIX YHCE MOXKHO COCTaBUTh W3 mudpl,2,3.4 9 mudpsr He
IIOBTOPSIIOTCS)?
Pewmenue.
[To ycinoBHIO JaHO MHOXKECTBO U3 UETBIPEX 3JIEMEHTOB, KOTOpPHIE TPEOYeTCs paclojOXKUTh B
ornpeAenEéHHOM MopsAKe. 3HAYUT, TpeOyeTcss HalTH KOJIMYECTBO MEPECTAHOBOK MX YETHIPEX IJIEMEHTOB.
®dopmyia nepecTaHOBOK U3 I —3JIEMEHTOB UMEET BUJI:P, = n! B Hamem ciydae n =4.
[IpousBeném pacuér: P, =4!=4-3-2-1=24.

[IpousBoguMm pacuér:C3, =

(I)opMa NMpeacTaBJICHUsA pe3yjabTaTa: BhIIIOJIHCHHOC 3a/laHNE

Kpurepun onenku:

Ounenka "oTau4HO" CTaBUTCS, ecnu paboTa BBITOJIHEHA B TOJTHOM O0BEME C COOJOJICHUEM
HE0OXOIMMOM TOCIEI0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

Ouenka "Xopouo' cTaBUTCs, €CIM BBHIOJHEHBI TPEOOBAHUS K OLIEHKE "OTIMYHO", HO IOMYIICHBI
2-3 Hemouera.

Ounenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clid PadOTa BHINIOJHEHA HE IMOJHOCTBIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET MMOJYYUTh NPABUIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObLUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJI€TBOPUTEIbHO'" CTaBUTCS, €CIIM padOTa BBHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENaTh MPABHIIBHBIX BBHIBOJIOB.

Tema 5.2 DiieMeHTBI TeOPHH BEPOATHOCTEH M MATEMAaTHYECKOM CTATHCTHKH

IIpakTnyeckoe 3ansitue Ne 57
«Knaccnyeckoe onpeaejieHue BEPpOITHOCTH, CBOMCTBA BEPOATHOCTEl, TeopemMa 0 cymMMe
BepoATHOCTEl. BepossiTHOCTE B 321a4axX TEXHOJIOrH4€eCKOro npoguias»

Heab: HayunThbcs HaXOAWTh BEPOSTHOCTU COOBITHH, HUCHOJB3YS KIACCHUYECKOE OMpe/esieHre
BEpPOSITHOCTH

Boinosinenue padoTsl cnocodcTByeT GOPMIUPOBAHMIO:

OK 01 Bri6upath crocoObl pemieHus 3a1a4 npohecCUOHATbHON AEATENbHOCTH MPUMEHHUTENBHO K
pa3IMYHbIM KOHTEKCTaM

OK 03 IInanupoBath U peaqu30BbIBaTH COOCTBEHHOE MPO(PECCHOHATBHOE U JTMYHOCTHOE Pa3BUTHE,
MpeNNPUHUMATEIbCKYIO JeSATENIbHOCTh B MPOQeccuoHaNbHOM cepe, UCI0Ib30BaTh 3HAHUSI TI0 MPAaBOBOM
1 (PMHAHCOBOM T'PAMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYaIIUsIX

OK 04 DddexTrBHO B3aUMO/IeCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH 1€

OK 07 CopneiicTBOBaTh COXpPaHEHHUIO OKPYXAIOLIeH cpefbl, pecypcocOepekeHHnI0, MPUMEHSTh
3HaHUS 00 M3MEHEHUH KIMMaTa, MPUHLUIBI OEepexIIMBOro MPOU3BOJCTBA, YPPEKTUBHO NEHCTBOBATH B
Ype3BbIYAITHBIX CUTYAIHIX

OK 09 ITonp3oBatbest mpodecCHOHATBHON JOKYMEHTAIMe Ha rocyJapCTBEHHOM M MHOCTPAaHHOM
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SI3BIKAX.
IIK 2.5. I[ToaroraBiauBarh JaHHBIE I 0a3bl 3HAHUIL.

3aganue:

1

. s mpoBepku KauecTBO M3rOTOBJIEHHBIX JeTaned umx mponymepoBanu oT 1 no 10. Haynauy

BbIOpaHa setasb. KakoBa BEpOATHOCTh TOT0, YTO 3TO OHA UMEET IPOCTOI HOMep?

2. Jlns TpoBepKH KauecTBa HM3rOTOBIEHHBIX aetanedd mpurotoBwin 300 mT. Yemy paBHa
BEPOSITHOCTb TOT'0, YTO HAyTaJ B3sTas AeTalb /Uil IPOBEPKU OyAeT UMETh HOMEp, KpaTHbIH 57

3. TonOpackIBatOTCs JABa UTPAJIBHBIX KYOHKa, MTOJACYUTHIBAECTCS CyMMa OYKOB Ha BEPXHHX I'PaHSIX.
Uto BeposiTHEE- MOJIYUYUTh B CyMMeE 7TUiIng?

IMopsiiok BbINOJHEHUSI PA0OTHI

1.

2
3
4

1

Omnpenenure coObITHEA, BEPOSTHOCTh KOTOPOT'O HYKHO BBIYHCIIHTb.
. I[Ipocuuraiite ob61miee ynciao(N) BO3MOKHBIX UCXOJIOB.

. IIpocuuTaiite uncio ucxoaos(M), OI1aronpUATCTBYIONNX HACTYITICHHIO COOBITHS A.

. Uicnionb3yiite popMyiny J1s BBIYUCIIEHHS BEPOATHOCTH ONPEAEIEHHOTO COOBITUS. P(4) = =

n.

. Ha cxnane 10 oguHakoBBIX IO pa3Mepy M Becy JAeTajeil, U3 KOTOPbIX OOLMHKOBaHHBIX U 4

oObIYHBIX. BpiOupaercss onHa nerans. KakoBa BEpOSATHOCTh TOTO, YTO M3BJICYEHHAS JIE€Talbh OKAXKETCS
OLIMHKOBAHHON?
Pemenue.

1.
2.
3.
4.

2

CoObiTue A-«3BieuéHnas JeTaib 0Ka3ajlach OLIMHKOBAHHOMN.
yucso N=10
qucI0 M=6
m 6
PA)="=2=06
.Bce nmeranu, otoOpaHHbBIE i1 MPOBEPKH KayecTBa, MpoHyMepoBaHbl 0Tl 10 30 U moMelieHsl B

amuk. M3Bnekaercs ogHa netanb. KakoBa BEpOSTHOCTH TOTO, YTO YMCIIO Ha B3STOW JETAU OKAXKETCS
KpaTHbIM 57

Pemenwue.

1. CoOGriTue A-«Ha B34TOM AeTanu 4uciao KpaTHoe S5».

2. aucao n=30

3. umcino m=6(uucna 5,10,15,20,25,30)

4. P(A)="=2=02.

n 30
3. U3 OykB cnoBa duggepenyuan Hayran BeiOMpaeTcs ogaHa OykBa. KakoBa BEpOSITHOCTH TOTO,

910 3Ta OykBa OyneT: a) rimacHoii, 6) cornacHoii, B) OykB CoObiTue A-«Ha B3sTON KapTodke 4ucio .
KpaTHoe 5».

P

REB©O Oo~NOO Ao

eILIeHHE.

Cobwitne A-«Hayran BeiOpanHas OykBa OyIeT TIIacHOM».
yucso N=12(-4ucyio OyKB B CIIOBE)

qrciao M=5(0yKBHI :u,e,e,u,a )

P(4) ===~ 0417

qrcii0 M=7(0yKkBbI :0,¢, P, p,H,y,1 )

Co6witne B-«Hayran BeiOpanHas OykBa OyneT COTJIaCHON».
yncso N=12(-4ucyio OyKB B CIIOBE)

P(B) = T=L ~ 0,583

Co6witne C-«Hayran BeiOpanHas OykBa OyneT OyKBOU uy.

0. yucno N=12(-unciio OyKB B cIOBe)
1. yrcsio M=0(Takoil OykBbI HET B JAHHOM CJIOBE)
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12. PA)=C=2=o.

n 12

CDopMa NMpeacTaBjJdCHus pedyjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCA, €clid padoTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIMMOM TIOCTIEOBATEIIBHOCTH JEHCTBUI; B OTBETE€ NPABHIBLHO W aKKypaTHO BBIMOJIHECHBI BCE
3alMCH U BBEIYMCICHHA.

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

Ouenka "yI0BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOM YacTH TaKOB, YTO ITO3BOJIAET IMOJYYUTh IPABUIbHBIC pPE3yibTaThl U BBIBOJBI; B XOJIE
MPOBEJICHUS paOOTHI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIM padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTH PabOTHI HE MO3BOJISIET CENIaTh IPABHILHBIX BEIBOJIOB.

Tema 5.2 DiieMeHTBHI TeOpUHU BEPOATHOCTEH M MATEMaTHYeCKOH CTATHCTHKH
Tema 6.1. OcHOBBI TEOPHU MHOKECTB

IIpakTyeckoe 3anaTHe Ne 58
«IIpencraBjieHHe JaHHBIX. 321a4H MAaTEeMAaTHYECKOH CTATUCTUKH TeXHOJIOTHYECKOI0
npoguias»

Heanb: HayunTbcss HaXOAWTH BEPOSTHOCTH COOBITHHA, HCHOJIB3ys KIACCHUECKOE ONpeAeTICHHE
BEPOSTHOCTH

BoinosiHenune padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:

OK 01 Boi6upats crioco0bl penieHus 3aad npoeCCUOHAIbHOW IESTENIbHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 03 IInanupoBaTh U pean30BbIBaTh COOCTBEHHOE MpodeccnoHalbHOE U TUYHOCTHOE Pa3BUTHE,
IPEINPUHUMATENbCKYIO JeSITEIbHOCTh B IPOPECCHOHATIBHOM cdepe, UCIOIb30BaTh 3HAHUS MO MPAaBOBOM
1 (PMHAHCOBOM I'PAMOTHOCTH B Pa3JIMYHBIX KU3HEHHBIX CUTYaIMSIX

OK 04 D¢ dexTrBHO B3auUMOIeHCTBOBATh U pabOTaTh B KOJIJIEKTUBE U KOMaH/1e

OK 07 CopnelicTBOBaTb COXpPaHEHHUIO OKPYXAIOUIEH cpeabl, pecypcocOepeKeHHnI0, MPUMEHSTh
3HaHUS 00 M3MEHEHUM KIMMAaTa, NPUHIUIBI OEpeXIMBOro MPOU3BOACTBA, 3()(PEeKTUBHO AEHCTBOBATH B
Ype3BbIYAIHBIX CUTYaIHIX

OK 09 Ilonp3oBaThcs mpodeccnoHanbHOM JOKYMEHTAlMe Ha rOCyAapCTBEHHOM M MHOCTPAaHHOM
A3BIKaX.

[IK 2.5. I[ToaroraBiauBarh JaHHBIE I 0a3bl 3HAHUIA.

MarepuasbHoe o0ecnieueHue: VIHIMBUyaIbHBIE 3aJaHNS], KOHCIIEKTHI JICKIIHIA.

3aganue:
1. ITocTpoUTh MOTUTOHBI YACTOT ¥ OTHOCUTEIBHBIX YACTOT IO PACTIPEIEIIEHHIO BHIOOPKU U3 OTOOPAHHBIX
JeTanei sl MPOBEPKHU KauyecTBa:




2. IlocTpoiite rucTOrpaMMbl YaCTOT U OTHOCUTENBHBIX YaCTOT 110 paclpeAeICHUIO BBIOOPKU U3
0TOOpaHHBIX JeTaleil i1 MPOBEPKH KayecTBa:

No Wurepsan, CyMMma yacToT
unteppana | X — Xi_ 1 BapUaHT I/rI]Ii{TepBana,

1 3-5 D1

2 Sl 2p;

3 7—9 3ps

4 9-11 P/

S 11-13 2p;

6 13-15 3p:

7 1517 PL+ps

3. Z[J'ISI FeHepaﬂLHOﬁ COBOKYIIHOCTH, SaﬂaHHOﬁ pacipeaciICHUCM:

Haiinure renepanbHyto CpeIHIO0, TE€HEPAIBHYIO JUCIIEPCUIO, TEHEPATIbHOE CTAaHIapPTHOE OTKIIOHEHHUE,
MOJy, MEAMAHY U pa3Max.
4.113 reHepalbHOM COBOKYITHOCTH C/IeJIaHa BEIOOPKA, 3a/1aHHas paclpeieICHUEM:

x| 2 | 4| 6 | 8 | 10] 12 | 14
ni|pz|2pz|p1|p1|p3|2p3||02+|03

Haiitu BIOOpOUHYIO CpeIHIOI0 BEIOOPOUHBIE UCTIEPCUIO M CTAaHIAPTHOE OTKIIOHEeHue. O0partute
BHUMaHUe: P = uuciny OykB B Bamiem umenu;p,= yucny OykB B Barmei pamunuu;ps= yuciy OykB B
nMeHHu Bamrero otna.

KpaTkue Teopernyeckue cBeieHUs1 B ITOJHOM 00bEME UMEIOTCS B JIEKIUH.

ITopsinok BbINOJHEHHS PadOTHI:

1 IIpounTaB ycioBre MpeasIoKEHHOM 3a7a4t, 110 KOHCIIEKTY JIEKIIUN HalIUTE COOTBETCTBYIOIIIHE
bopMyIbI.

2.1lpuMeHnTE NEKINOHHBIN TEOPETUUECKUN MaTeprai I PEIIEHUS KaXA01 3aJauH.

3 B cinyyae HEOOXOAMMOCTH MPEACTABUTh FT€OMETPUUECKYIO0 HHTEPIPETAIIIO YHCIOBBIX XapaKTEPUCTHK.
BBIOOPKH.

1. 3agano pacnpeneneHue 4acToT BEIOOPKH M3 OTOOpaHHBIX JeTalel /Ui MPOBEPKU KayecTna!

x| 2|6 |12]15
nn| 3]10] 7|5

CocTaBuTh pacupeeeHne OTHOCUTENIBHBIX YaCTOT.
Omnpenenum cHavana 00beM BHIOOPKHU:
n=3+10+7+5 =25,
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. n;
Haiinem oTHOCUTENBHBIE YACTOTHI IO OpMyse W, = — !
n

Wl=2—35=0,12; w, =%=0,40;W3=2—75=0,28;W4 =2—55=0,20.

CrnenoBartensHO,
xi | 2 | 6 | 12 | 15
w; | 0,12 | 0,40 | 0,28 | 0,20
KonTposs: 0,12+0,40+0,28+0,20=1.
2..Ilo pe3yibTaTaM ImpumMepa 1 IMOCTPOUTH IMOJIUT'OHBI YaCTOT U OTHOCHUTECIIBHBIX YaCTOT.

Pemenre. OT0OOpa3suB Ha MIIOCKOCTH TOYKHU ¢ Koopauuatamu (X;,N;) M COEIMHMB UX OTPE3KAMH,

IMOJIYYHM IOJIUTOH YaCTOT:

N

10 »

7

2 6 12 15 X
AHAJIOTUYHO MOCTPOUM IOJIUTOH 10 TOUYKaM (X;,W,):

Wi

0,40 -

0,28

0,20

0,12 @

2 6 12 15 X;
3.ITocTpoiiTe TUCTOrpaMMY TIO CIIEAYIOLIEMY CTATUCTUIECKOMY pacpee/iCHUIO:

WNHuTepBan Cymma yacTot
Ne unrepBana JUIMHOMN BapUaHT

h=5 Nj
1 5—-10 4
2 10 - 15 6
3 15-20 16
4 20—-25 36
5 25-30 24
6 30—-35 10
7 35-40 4

Pemenwue. [Ipexne Bcero, onpenenum 06beM BEIOOPKH:
n=4+6+16+36+24+10+4 = 100.
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ITo u3BeCcTHBIM CyMMaM YaCTOT BAPUAHT paCcCUUTACM INIOTHOCTH YaCTOTHI 110 UHTCPBAJIAM:

No [1oTHOCTE 4YacTOTHI No Il1OoTHOCTE YacTOTHI
WHTEpBajia %‘ HWHTEpBaia %‘
1 0,2 5 4.8
2 1,2 6 2,0
3 3,2 7 0,8
4 7,2

N300pa3um MoyrydyeHHbIH pe3ybTar:

>3

P N Wk OO N
’
T

— —1 .

5 10 15 20 25 30 35 40 X

4. Haiiute CTaTHCTHYECKUE OLICHKU TeHEPAIbHON COBOKYITHOCTH, 33/IaHHOM CIICIYIOIIIM
BapUAIIMOHHBIM PSIOM:
BapHaHTa X; ‘ 2 ‘ 4 ‘ 5 ‘ 6

gacrora N; ‘ 8 ‘ 9 ‘10‘ 3

Pemenue. Onpenenyim 00beM COBOKYITHOCTH:
N.=8+9+10+3=30.
Haiinem renepaibHy10 CpeIHIOO:
~8:2+9-4+10-5+3-6 _
30
JU7ist BEIYUCTICHHS TeHEPATbHON AUCTIEPCHH HCTIONB3YeM GOPMYITY b —x2 _(x, |- OnpenenuM cpeHioro

4-

%,

KBaJpaToB:

~ 8:2249.47+10.5° +3.6°

X? =178
30

Takum o6pazom, D, =17,8-4? =18.
['eHepabHOE CTAHAAPTHOE OTKIOHEHHE: o = /D, = /18 ~134-

OOBIYHO IMMOJIYYCHHBIX PE3YJIbTAaTOB AOCTATOYHO AJIA MPAKTUYCCKUX 3aaa4d. OJIHaKO MOKHO IIOJTYYUTh
AOIOJHUTCIIBHBIC XaPAKTCPUCTUKU JISA 0oJiee TOHKOI OLICHKH reHepanLHoﬁ COBOKYITHOCTH. HpI/IBC,Z[CM
ux:

Moga Mo : HanOoOJIbIIIas YacTOTAa
Mo =10-
Mennana Me: BapuariMOHHBIN P AETUTCS MTOMOJIAM B TOYKE
Me=45.
Pa3zmax Bapuanuu R: B npumepe
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Ximax = 0, Xmin =25
MMO3TOMY

R=6-2=4.
5. U3 renepanbHO# COBOKYITHOCTH M3BJICUCHA BHIOOpKA

HaiinuTe craTucTiiecknue XapakTepUCTUKU BRIOOPKH.
Pemenue. Onpenenum 00beM BBIOOPKH:
n =92 +94 +103 +105 +106 = 500 .
Bri6opounast cpeassis:
_92.1+94.2+103-3+105-4+106-5

Xp = =182.
B 500

OnpeenuM CpeIHIOK KBaPaTOB:
—5 92.12+94.22+103-3% +105 - 4% +106 -5°
Xe = 500

=11,45.

Bri6opounas nucnepcust:
2 v YV 2
D, = X2 —(X, ) =11,45-1822 = 814.

Bb100pouHOE CTaHIAPTHOE OTKIOHEHHE:

oy =+/814 =285,

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOJHEHHAs paboTa.

Kputepun onenkmn:
Kaxxnoe nmpaBuiIbHO BBINOJIHEHHOE JielicTBUE -1 Oamn

KadecTBeHHast OlIeHKa WHAMBUIYaIbHBIX
00pa3oBaTeNbHBIX JTOCTHKECHUN
ITponieHT pe3ynbTaTUBHOCTH (IPAaBUIIBHBIX OTBETOB)

OaJ (0OTMETKA) BepOAIbHBIN aHATIOT

90 - 100 5 OTJIMYHO

80 - 89 4 XOpOILIO
70-79 3 yJIOBJIETBOPUTEIBHO

Mmenee 70 2 HE yJIOBJIETBOPUTEIIBHO

Tema 6.1. OcHOBBI TEOPHU MHOKECTB

IpakTnyeckoe 3ansitue Ne 59
«Cnoco0bI 3a1aHus1 MHOKecTB. Onepanun Ha/Jl MHOKeCTBAMI)

He.]'Ib: Hay‘{I/ITBCH BBITIOJIHATD OIICpallkui HAX MHOXKXCCTBAMMU.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 Boi6upats criocodsl pemieHus 3aad npodecCuoHaIbHON eATENbHOCTH MPUMEHUTENBHO K
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Pa3JINIHBIM KOHTCKCTaM

3ananmue:
1.JlaHBI MHOKECTBA

A={m,n,k},
B={m,n,k,l, p},
C={mnk,l}.

Boimnonnuts cnenyromue nericteus ANBUC.

2.JlaHbl MHOKECTBA!

A=1b.c.d, e},
B={d.el},
C=1{b,d,el}.
D ={c, [},
E=1b, c}.

BrinmonuuTs crnenyromue aeictBusaC/A U B

4,8, C.

3. [lycTp Ha pUCYHKE H300paXKeHbl MHOKECTBA

KaKOMy MHOXCECTBY COOTBETCTBYCT 3alITPUXOBAHHAA 001acTh?

A={a;b}, B={1:3;5}

4.Haiitu mpsiMoe NMpou3BeIeHNE MHOXKECTB
ITopsinok BhINOJIHEHHS PA0OTHI
1. [TonyunTs y mpenojaBaTelis 3alaHus AJI1 CAaMOCTOSITENIbHON paOoThI.

2. Pemmth 3alaHuA B TCTpaan

1.JlaHBI MHOXKECTBA:

A={m.n.k pj}.
B={k.p. 1},
C={m.nk,p.l},
D=1k, p},

E = {m. n}.

BremonauTs cnenyronue aevicteus ANBUC.
2. JTanbr muoskectBa A={a, b, ¢, d, e} u B={c, d, e, g, k}.
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Haiitu MmaOXectBO B\A .

Pa3zHocThIO MHOXKECTB B 1 A Ha3bIBaeTCsI MHOXECTBO C,KOTOPOE€ COCTOMT H3 BCEX AJIEMEHTOB
MHOYXECTBA B, HE NMPUHAIICIKAIINX MHOXKECTBY A . DIIEMEHTHI & M DIpuHaiexkar MHOXKECTBY B, HO He
MIPUHAIC)KAT MHOKECTBY A.

Torma B\A ={g, k}.

3.IlycTe Ha pucyHke H300pa)KE€HbI MHOKECTBA

A.B_C.

u

KaKOMy MHOXXECTBY COOTBETCTBYET 3allITPUXOBAHHAA obnacTh?

C

Kamnaﬂ TOYKa SaHITpI/IXOBaHHOfI oOnactu MNPUHATJICIKUT MHOXCCTBY , HO HC MNPHHAIJIC)KUT

MHOXCECTBY -‘4- , 3HAYUT, MO OHNPCACIICHUIO PA3HOCTH [ABYX MHOKCCTB 3allITPUXOBAHHAA 001acTh €CThb

MHOXECTBO, paBHOE Ch4 .
1. Jano wmuoxectBo A = {3, 12, 18, 10}. M3 MHOXecTBa yMNOPSINOYEHHBIX Map JE€KapTOBa

p .

IIPOU3BCACHU Ax A , BbI6paHO IIOAMHOXXECTBO

Iapa (ME€PL ecmm  umenaxu YIpH JedeHMH Ha 5 JAl0T  paBHBIE  OCTATKH.

P,

quy PaBHO KOJUYCCTBO I1ap, MPUHAIJIC)KAINNUX OTHOIICHUIO

HaiizieM OCTaTKH OT JIeNICHNUs JJIEMEHTOB MHOXeCTBa AHa 5.
3=0-5+3 ocrarok pasen 3.
12=2-5+2 ocraTok paBeH 2.
18=3-5+3 ocrarok pasen 3.
10=2-5+0 ocrarox pasen 0.
O/IMHAKOBBIC OCTATKH TIPH JCJIeHHH Ha 5 arot uncna 3 u 18.

3HauuT, 33JAaHHOMY OTHOIIICHHIO puHaAnexar napsl (3; 18) u (18; 3).

Ho mapst (3; 3) u (18; 18) Ttaxke mpuHaIe)kaT OTHOLICHHUIO P , Tak kak yucna 3 u 3; 18 u 18 npu
JENeHUH Ha 5 AT OJWHAKOBBIE OcTaTkh. KoiaumdecTBO Bcex map, MNPUHAICKANUX JTaHHOMY
OTHOILIEHHUIO, PAaBHO 4.

(I)opMa NMpeacTaBJACHUSA PE3yJabTaTa: BEIIIOJTHCHHOC 3aJaHNUC

Kpurepum ouenku:
Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
HEOOXOMMOM TOCIEeI0BAaTEILHOCTH JIEUCTBHI; B OTBETE MPABWJIBHO W aKKypaTHO BBITIOJTHEHBI BCE
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3aMUCH U BBIYUCIICHUSI.

Ouenka '"Xxopomo' cTaBUTCS, €CIIM BBIMOJIHEHBI TPEOOBAaHMS K OIEHKE "OTIWYHO", HO JOIMYIICHBI
2-3 Hezouera.

Ouenka "ya0BJIETBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBIMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO I1O3BOJIAET IMOJYYUTh MpPaBUIbHBIE pPE3yibTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOThI OBUIH JOMYIIEHBI OITHOKHU.

OueHka ""Hey10BJI€TBOPUTEIBbHO' CTaBUTCS, €CIIH padOTa BBHIIOJIHEHA HE MOJHOCTHIO UITH 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENaTh MPABUIIbHBIX BBHIBOJIOB.
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