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Pabouas mporpamma muctmmauasl (MK, TIM) OO/I.11 Matematuka

paspaborana B cooTBeTcTBUM C @enepalbHBIM TOCYNApCTBEHHBIM 00pa3oBaTeIbHBIM CTAaHJAPTOM CPEIHEro OOILIero
obpazoBanus ot 17 mast 2012 1. Ne413 ¢ u3MEHEHUSIMH 1 JONOJHEHUSIMH, 00pa30BaTeIbHOM MporpaMmMoii MUHITpOCBEIIEHHS
Poccun ot 23.11.22 NelO14, epepaibHbIM TOCYIapCTBEHHBIM  00pa3oBaTENIbHBIM  CTaHAAPTOM  CPEIHEro
npodeccroHanpHOrO 00pa3oBanus 1o crenuanbHocTh 23.02.06 TexHnueckas sKcIuTyaTanus IMOABMKHOTO COCTaBa JKeJIE3HbIX
JIOPOT, YTBEpKACH mpuKa3zoM MuHoopHayku Poccuu ot 22.04.2014 Ne 388 (pexa. ot 01.09.2022).

®opma oOydeHus OYHas

OBBEM JIUCHMILUIMHBI (MK, IIM) B UYACAX C VYKA3AHUEM OBS3ATEJIBHOH WM
MAKCHUMAJIbHOM HAT'PY3KH OBYYAIOILIUXCSI

Yacos 1o yaeOHOMY IUIaHy 269 ®DOopMBI TPOMEKYTOTHON aTTECTAIIHN:
B TOM YHCIIE! JuddepenunpoBannsrii 3aget (1 cemectp)
o0s13aTenpHas Harpy3Ka 251 Ox3ameH (2 cemectp)
CaMOCTOsTeNIbHAs padoTa 6
KOHCYJIbTAIlHN 12

Pacnpenesenue yacoB gucuuminubl (MK, IIM) no cemecTtpam (kKypcam)

Cemectp
(<Kypc>.<Cemectp Ha 1(1.1) 2(1.2) Hroro

Kypce>)
Henenb 34 44

Bun zanarui VII | PIT |VII| PII | VIT| PIT

Jlexiuu 87 87 102|102 (189 |[189
[MpakTuyeckue 32 32 |30 |30 [62 (62
Koncynprarmm 4 4 8 |8 12 |12
HUroro ayxn. 119 (119 |132|132 |251 |251
KonTtakrHas paboTa 123|123 |140|140 (263 |263
CamocTrosrensHas 0 0 6 |6 6 6
pabota
Hroro 123  |123 |146(146 |269 1269




1. AHHOTAIUSA JUCIUMITJIMHBI (MK, ITM)

IToBTOpeHue Kypca MaTeMaTHKH OCHOBHOM mIKoibl. Llens W 3amaum MaTeMaTHKH IPH OCBOCHUHM CIEIUATBHOCTH
bazoBble 3HaHMS M YMEHHS 110 MaTeMaTHKE B MIPO(ECCHOHATIBHON U B TOBCEAHEBHON ACATEIPHOCTH. UHCIIA U BBIYHCIICHHS.
Belpaxxernss u mpeoOpasoBanus. JleicTBHA HaJ IMOJIOXKWUTEIBHBIMH WM OTPUIATEIBHBIMU UYHCIAMH, OOBIKHOBEHHBIMU H
JECATHYHBIMU ApoOsmu. JleHCTBUS cO cTemeHsIMH, (OPMYJbl COKpPAICHHOTO yMHOXKEHHA. ['eoMeTpHs Ha MIOCKOCTH.
Bumpl mnockux ¢uryp W uX miomans. lIpakmuxko-opueHmuposanuvle 3a0auu Kypce 2eoMempuu Ha HIOCKOCMU.
[IponeHTHBIE BHIUMCIEHUS [IpOCTBIE MPOIEHTHI, pa3HbIe CHOCOOBI MX BhIUUCICHUS. CI0XKHBIC MPOLEHTHL. Y paBHEHUS U
HepaBeHcTBa. JInHeliHbIe, KBagpaTHbIE, IPOOHO-IMHEHHbIC YpaBHEHUS U HepaBeHCTBA CUCTEMbl pABHEHHI HEPAaBEHCTB.
Crnoco0bI peneHuns CUCTeM JIMHEHHbIX ypaBHeHnH. [TonsTus: Marpuna 2X2 u 3X3, onpenenurens Matpuisl. Meton [aycca.
Cuctembl HeMTMHEHHBIX ypaBHeHHH. BXxogHoW KoHTpousib. ['eomerpust Ha miockocTH. Berumcinenus u npeoOpa3oBaHHs.
YpaBHeHHs U HepaBeHCTBA. [IpsiMble 1 TUIOCKOCTH B mpocrtpaHcTBe. (OCHOBHBIE TIOHSTHUS CTEPEOMETPHUHU.
Pacnonoxxenne npsmbeix M 1ockocrei Ilpenmer crepeomerpun. OCHOBHBIE MOHATHS (TOYKa, NpsMasi, IUIOCKOCTS,
npoctpancTBo). OCHOBHBIE aKCHOMBI cTepeoMeTpur. llepecekaromuecs, mapaiajieibHbleé M CKPEIIMBAIOIIUECS IPsIMBIC.
[Ipr3HaK M CBOMCTBO CKPEUIMBAIOMNXCSA NMPSIMBIX. OCHOBHBIC IIPOCTPAaHCTBEHHBIE (QUTYpHI. [lapaniaenbHOCTh MPAMBIX,
npAMO# ¥ 1ockocTed. [lapammenbHeie mpsMmas u mwiockocTs. Ompenenenue. [IpmsHak. CBoiicTBa (C HOKA3aTEIBCTBOM).
[Mapannensasie mwiockoctn. Ompenenenue. Ilpm3nak. CBo#cTBa (C TOKa3aTeNbCTBOM). TeTpa’Ap W €ro 3JICMEHTHI.
[Mapannenenunen u ero smeMeHThl. CBOHCTBA MPOTHUBOIIONIOKHBIX TpaHel W MuaroHaned mapasenenunena. [loctpoenue
ceyeHUd. IlepneHAUKYISIpHOCTh MNPAMBIX, NPSIMOW U IUIOCKOCTH, IUIOocKocTeld [lepneHAMKYIsipHbIE NpsSMBbIE.
[MapannenbHble TpsMBIE, MEPHEHIUKYISPHBIE K IIOCKOCTH. [IpU3HAK NEpNeHIUKYISIPHOCTH NPSMOM M IIOCKOCTH.
JoxkazarensctBo. Ilepnenaukynsp u HakjgoHHas. IlepnenaukyinspHble IUIOcKOcTH. [Ipu3HAaK NepHeHANKYISPHOCTH
mwiockocTeil. JlokasatenscTBo. PaccrosHus B IpocTpaHcTBe. TeopeMa O Tpex NepHeHIuKyisapax. Teopema
0 Tp€X nepneHJuKyIsapax. Joka3areabCTBO. YTOI MEXAY IPAMOM U IIIOCKOCTBIO. YTOI MEXKAY IJIOCKOCTSIMU.
[TapannensHble, NEepPNEHIUKYISPHBIE, CKpellMBarouivecs npsmeie Pemenune 3axad. IlpsiMple M TUIOCKOCTH B
IPOCTPAHCTBE AKcuombl cmepeomempuu. llepneHOUKYIAPHOCHG NPAMOLL U NIOCKOCMY, NAPATIETbHOCTNL 08YX NPAMBIX,
NEPREeHOUKYIAPHLIX  NIOCKOCMU, NePReHOUKYIAPHOCMb  naocKocmell.. PacrolioXeHne TpsMbIX W IUIOCKOCTEH B
npocTpaHcTse. [lepneHIuKyISIpHOCTE M NapauIeIbHOCTh NPSMBIX M IIocKocTel. CKpeImnBaronecs IpsIMBIE.
KoopauaaTst U BEKTOpHL. JleKapTOBBI KOOpAWHATEI B IPOCTPaHCTBE. PaccTosHWE MEXIy ABYMsS TOUYKAMH.
KoopaunaTel cepeamubl oTpeska. JlekapTOBBI KOOpIWHATHI B HpocTpaHcTBe. Ilpocredimme 3amaun B KOOPIHMHATAX.
PaccrostHMe Mexmy IByMs TOYKaMH, KOOPOMHATHI CEPEAMHBI OTpe3ka. BeKTopel B mpocTpaHCTBE. YTOI MEXAY
BekTOopaMu. CKalsgpHOE MpOU3BEACHHE BEKTOpPOB. CIOXKEHHE M BEIYMTAaHHWE BEKTOPOB. Y MHOKCHHE BEKTOPA Ha YHUCIIO.
Kommuianapueie BekTopbl. CkallsipHOE NpOU3BElICHHE BEKTOPOB. PasnokeHHe BEKTOpa MO TPEM HEKOMIUIaHAPHBIM
BekTopaM. KoopauHaThl BEKTOpa, CKalspHOE MPOHM3BEJICHUE BEKTOPOB B KOOPJIMHATAX, YTOJl MEXAY BEKTOPaMH, YToj
MEXIy MPSIMOU U MJIOCKOCTBIO, YTOJI MEXKy IUIOCKOCTSMH. Y paBHEHHE TIOCKOCTH. | €OMETpHYECKUil CMBICIT OpeIeTUTEIs
2x2. Ilpaxmuxo-opuenmupogannvle 3a0auu Ha Koopounamuou niocxocmu Koopounamnas niockocmo. Boiuucienue
paccmoanui u niowadei Ha niockocmu. Konuuecmeennvie pacuemst Pemenue 3amad. KoopaumHaTel U BEKTOPHI
/J{ekapTOBbI KOOPAMHATHI B MPOCTpaHCTBE. BekTophl B mpocTpaHcTBe. CIOXKEHHE W BBIYMTAHHWE BEKTOPOB. Y MHO)KEHHE
BeKTOpa Ha uucio. KommiaanapHble BekTopbl. CKalspHOE NpPOW3BEACHHE BEKTOPOB. PasioxeHue BeKTOpa IO TpeM
HEKOMILIaHapHBIM BekTropaM. [Ipocreifmme 3amaun B xoopanHarax. KoopanHaThl BEKTOpa, pacCTOSIHUE MEXIY TOUKaMH,
KOOPJMHATHI CePeIMHbI OTPE3Ka, CKAJISIPHOE NMPOU3BEICHNE BEKTOPOB B KOOPANHATAX, YTOJ MEX/Y BEKTOPaMH, YTOJ MEXIY
HPSIMOH 1 IIJIOCKOCTBIO, YTOJI MEXY TIOCKOCTSIMU. OCHOBBI TPUTOHOMETpHH. TpHUrOHOMETpHUYECKHE byHKIMN.
Tpuronomerpuyeckne GyHKIMH TPOM3BOJIHOTO yIiIa, unucia. PanuanHas u rpagycHas Mepa yria. Paguannas mepa yria.
[ToBOpOoT TOUKM BOKpYr Hauana koopauHat. OmpeneiieHue CHHyca, KOCHHYCa, TAHI€HCa M KOTaHreHca. 3HaKW CHHYca,
KOCHHYCa, TaHI€HCA M KOTAaHIeHCa [0 YETBEPTSM. 3aBUCHMOCTh MEXJY CHHYCOM, KOCHHYCOM, TAHI€HCOM U KOTaHI'€HCOM
OJTHOTO M TOrO e yriia. OCHOBHBIE TPUTOHOMETpUYECKHE ToxaAecTBa. DOopMysbl MpUBeAeHUs . TPUTrOHOMETPUYECKHE
ToxnecrBa Popmynsl nmpuBeneHus. CHHYC, KOCHHYC, TAHT€HC M KOTaHTE€HC YIJIOB o M -0. POopMyinsl NpUBEICHUS.
CHHYC, KOCHHYC, TaHI€HC CyMMBI M Pa3HOCTH ABYyX yrioB. CHHYC W KOCHHYC JBOWHOro yria. Dopmy bl
nosioBuHHOro yria. Cymma U pasHocTh cuHycoB. CymMMa M pa3HOCTh KOCMHYCOB. CHMHYC M KOCHHYC JIBOWHOTO YIJa.
®dopmybl osoBUHHOTO yria. [IpeoOpa3zoBaHusi CyMMbI TPUTOHOMETPHYECKHUX (PYHKIMIT B IPOU3BEICHHE U TPOU3BEACHUS
B CyMMYy. BplpakeHMe TpPUTOHOMETPHYECKMX (QYHKIHMH 4Yepe3 TaHIeHC II0JIOBUHHOTO apryMmeHra. IIpeoOpasoBanms
MPOCTEHIINX TPUTOHOMETPHUECKUX BBIpakeHHHd. DyHKIMH, ux cBoiicTBa. CmocoOwl 3amaHus QyHkmuit. OO6macth
OTIpeZIeTIeHUsI U MHOXKECTBO 3HaueHUH (yHKIMH. YETHOCTH, HEYETHOCTH, MEPHOIUYHOCTD (GyHKIMH. CrocoObl 3amaHus
¢ynkiuid. Tpuronomerpuueckne (QyHKumH, ux cBoicTBa M rpaduku. OO6IACTh ONpeereHUs] U MHOXXECTBO 3HAUYEHHH
TPUTOHOMETPUUYECKUX (GYHKIMH. UETHOCTh, HEYETHOCTh, NEPHOANYHOCTh TPUrOHOMeTpHueckuX (yHkumii. CBoiicTBa n
rpadukn GYHKIMHA y = cos X, Y = sin X, y = tg X, y = ctg x. [IpeoOpa3oBanue rpa)ukoB TPHUTOHOMETPHUECKUX
¢ynknuit.. Cxatme W pacTsDKeHHE TpadUKOB TpUTOHOMETpHueckux ¢yHKkumid. IIpeoOpazoBanme rTpaduKoB
TpUroHOMeTpuueckux (QyHkmmid. Onucanue nPoOU3BOOCMEEHHBIX NPOYECCO8 ¢ NOMOWbIO 2papuros  yHKyuil.
Hcnonvzosanue  ceoticme — mpuconomempuyeckux — Qyuxyuil 8  npogheccuonanvuvix  3adavax.  OOpaTHBIE

TpuroHomerpuueckue ¢pyHkiuu. OOpaTHbIE TPUTOHOMETPHUIECKHE (PYHKIINH. Nx CBONCTBa u
rpaduKu. TpuroHomeTpuueckne ypaBHEHHS M HEPaBEHCTBA. YpaBHEHHE COS X = a. YpaBHEHHE Sin X = a.
VYpaBHeHue tg x = a, ctg X = a. PelleHue TPUTOHOMETPUYECKUX YPABHEHMM OCHOBHBIX THIIOB: MNPOCTEHIINE

TPUTOHOMETPUYECKHE YPAaBHEHMs], CBOMSIIMECS KBAJPaTHBIM, pPEIIa€MbI€ Pa3/IOKE€HHMEM HA MHOXHTENH, OJHOPOJHBIE.
IIpocreiimue TpuroHoMeTpudeckue HepaBeHcTBA. CHCTEMBI TPUTOHOMETPUYECKUX ypaBHEHUH. CHUCTEMBI MPOCTEHIINX
TPUTOHOMETPUUYECKUX ypaBHEHHH. PemieHme 3ajad, OCHOBBI TPUTOHOMETpPUHU. TpUroHOMETpHYECKHE (QYHKIIHH.
[IpeoOpa3zoBaHre TPUTOHOMETPUYECKUX BBIpaKCHHH. PellleHMe TPUrOHOMETPHYECKMX YPAaBHEHHWH W HEPaBEHCTB B TOM
YHClIe C HWCIOJb30BaHMEM cCBOHMcTB. (QyHKImH. KommiekcHele uncna. Ilonsrtue komrmiekcHoro umcna. ConpspkeHHbIE
KOMIUIEKCHBIE YMCIIa, MOAYJIb U apryMEeHT KOMIUIEKCHOTo uncia. @opma 3amicu KOMIUIEKCHOTO YHcia (TeoMeTpudecKas,
TPUTOHOMETpPHUYECKas, anredpandeckas). ApupmMeTnaecKue JeHCTBUS ¢ KOMIUIEKCHBIMH yuciamu. [Ipumenenne

KOMIIJIEKCHBIX yucen. BEIMONHEHHE pacueToB € MOMOINBIO KOMIUICKCHBIX 4YHCel. lIpuMepsl HCIOIb30BaHHSA




KOMIUIEKCHbIX 4ucelsl. IlpousBonmnas ¢ynkumu, e€ npumenenue. I[lonstue npousBomHoi. PopMynsl M mpaBuia
nuddepennupopanus. OnpeneieHne YUCIOBON IMOCIEIOBATEILHOCTH M CrocoObl ee 3amanus. CBOWCTBA YHCIIOBBIX
nocsenosarenbHocTeil. OmnpezneneHne Tmpenena MOCIEAOBATEILHOCTUH. BBIUHMCIEHHE NPENeNoB IOCIeI0BaTeIbHOCTEH.
Ilpenen ¢ynkuum Ha OeckoneuHocTd. Ilpemen ¢yHkumm B Touke. Ilpupamenue aprymenta. IlpupamieHue ¢GyHKITUH.
3agaun, NPHUBOIAINME K MOHATHUIO NPOM3BOAHOW. OmpeneneHWe NPOU3BOAHOW. ANTOPUTM OTBICKAHHS IPOU3BOJHOM.
[Ipou3BogHBIE CyMMBI, pPa3HOCTH Tpou3BeAcHHs, dacTHoro. Dopmynsl audpdeperuuposanus. Ilpasuna
mupdepennupoBanusa. I[Ipon3BoxHBIE TpUTOHOMETpUUYeCKUX GyHKOui. Ilpom3BomHas ciloxHOHW (QyHKIHH.
Omnpenenenne cioxxHoi ¢yHkiuu. IIponsBomHas tpuroHomerpudeckux ¢(yHkuwmit. I[IpomsBogHas ClOXHOH (YHKIHH.
[Honsitue o HempepbsIBHOCTH QyHKIMU. MeTon  uHTepBasioB. IloHstne  HempepbsiBHOH — QyHkumu.  CBoiicTBa
HerpepbIBHOW (GyHKIMK. CBS3b MEXIy HENpPEepbIBHOCThIO W JuddepeHnupyeMocTbi0 (QYHKIMNM B TOYKE. AJTOPUTM
peLIeHUs] HEpaBEHCTB METOJIOM MHTEPBAJIOB. ['eomeTpuueckuii u Gpusnyeckui CMBICT MIPOU3BOJHOM.
I'eomeTpuueckuii cMbICT NPOU3BOAHON (PYHKIMU — YrioBol Kod(HUIKEHT KacaTenbHON K rpaduky (QyHKIHMH B TOYKE.
VYpaBHeHHe KacaTenbHON K rpaduky (QyHKOnM. AJTOPHTM COCTaBICHHS YPAaBHEHMS KacaTeNbHOM K rpaduKy (GYyHKIHH
y=f(X). ®usnueckuii CMBICIT POU3BOTHOMN B npoeccCHOHaNbHBIX 3anadax. Ouzndyeckuil (MEXaHHYECKHUI) CMBICIT
NPOU3BOHOI — MTHOBEHHAsE CKOPOCTh B MOMEHT BpeMeHH t: v=S'(t). MoHOTOHHOCTh QyHKUIHMU. TOUKH IKCTpEMyMa.
BospacTtanue u yObiBaHME (YHKIMH, COOTBETCTBHE BO3PACTaHUS M yObIBaHWS (DyHKIMHU 3HaKy Mpom3BOAHOW. [loHsTHe
MPOM3BOJHOM BBICHIETO IOPSAKA, COOTBETCTBHE 3HAKa BTOPOW MPOW3BOJHOM BBITYKIOCTH (BOTHYTOCTH) (pyHKIMH Ha
oTpe3ke. 3aaud Ha MaKCUMyM M MHHAMYM. [IOHATHE acHMIITOTBHI, COCOOBI MX ONpEAENeHHA. AJTOPUTM HCCIEIOBaHUS
(hyHKIMY ¥ TTOCTPOCHHUS ee TpaduKa C TOMOIIHI0 IPOU3BOAHOM. JpobHO-muHelHas ¢yakuus. VccnenoBanne GQyHKIUHA U
noctpoeHne rpaduko HMccnemoBanne (yHKIMH Ha MOHOTOHHOCTH W TmocTpoeHme rpadukoB. Hambonbpmee wu
HauMeHbllee 3HayeHus QyHKuuu. HaxoxkneHue HauOOJBLIEro M HaMMEHBLIETO 3Ha4YeHWi (yHKUME, HocTpoeHHe
rpagkOB MHOTOWICHOB C KCIOJB30BAHUEM anmapara MaTeMaTH4ecKoro aHanuza. Haxooidenue OnmMumManibHo20
pe3yibmama ¢ nomMowjbio NPou38oOHol 8 npakmuyeckux 3adavax. Haumenvuiee u naubonvuiee snauenue QynKyuu.
Pemrenue 3amau. IlpousBomnas ¢yHkimu, eé npumenenue. opmynsl U npaBuwia muddepeHiupoBanus. MccnemoBanue
(dyHKIMIA ¢ TOMOLIBIO IPON3BOIHOM. Hanbonbiee u HanMeHblIee 3HaYeHUs] PyHKUUH. MHOTOTpaHHUKH U Teja BPallCHHS.
Bepmunbl, pebpa, rpanu [lonsTne MHOrorpaHHnka. Ero smeMeHTHI: BepmuHBI, peOpa, rpanu. [luaronans. Cedenue.
Beimykiiele ¥ HEBBITyKIIble MHOTOrpaHHUKH. Ilpm3ma, e€ cocraBmsiomue, cedenwe. lIpsiMas W mpaBHiIbHAs TPH3MBI.
[Nonstre npusmel. Ee ocHOBaHuUs 1 60K0BBIe rpann. Bricota npusMmel. [psimas n HaknoHHast mpusMa. [IpaBunbHas mpusMa.
Ee ceuenne. Ilapamnenenumnen, xy6. Ceuenne ky0Oa, mapamnenenunena. [lapamrenenumen, cBoicTBa MpPSMOYTOIBHOTO
napajuienienumena, kyo. Cedenme KyOa, mapamrenenmmena. [lupammna, e€ cocrapisromiue, cedeHue. IIpaBuibHas
nupaMuza. YcedeHHas nupamuaa. [Tupamunaa n ee snemeHtsl. Cedenue nupamuisl. [IpaBuiabHas nupaMuzia. Y ceueHHAsS
nupamuia. bokoBas M MojHas MOBEPXHOCTh NPU3MBI nUpaMuisl. Ilnomans 60KOBOI M MONHONM MOBEPXHOCTH NMPHU3MBI,
nupamuael. CuMMeTpus B KyOe, mapajienenuiene, mpusMme, nupamuzne. CUMMETpUs OTHOCUTENBHO TOYKH, TNPSIMOH,
wiockoctd. Cummerpusi B KyOe, mapaiesienunene, npusMe, nupamune. llpumepvl cummemputi 6 npogeccuu.
Cummempusi 8 npupode, apxumexmype, mexuuxe, ¢ 6vimy. IIpaBUIbHBIE MHOTOTpaHHUKH, UX cBoiicTBa [loHsTHE
MPaBUJIBHOTO MHOTOTrpaHHuKa. CBoMcTBa MpPaBUIBHBIX MHOTOrpaHHHKOB. IlwimHzap, ero cocraBisromue. CeueHue
mwmHapa. Humuaap u ero snementsl. CedeHne nmiuHapa (mapaienbHoe ocHoBaHWIO W ocu). Ceuenue. Paseprka
mmHApa. Konyc, ero cocrasmstomue. Ceuenue xomyca. Konyc m ero snementsl. CeueHwe KoHyca (TapajiesnbHOE
OCHOBAHMIO ¥ IIPOXOJIIEee 4Yepe3 BepIINHYy), KOHHUYECKHe cedyeHHs. Pa3BepTka koHyca. YceueHHbIH koHyc. CedeHue
yCEUeHHOTO KOHyca. YcedeHHbI koHyc. Ero oOpasyromias u Beicota. CeueHue ycedeHHoro konyca. lllap u cdepa, ux
ceuenus. lllap u cdepa. Bzanmuoe pacnonoxenue cheps! u mockoctd. Ceuenne mapa, chepsl. [Tonstue 06 odbeme Tena.
OtHomenne oO6beMOB NomoOHBIX Ten. [lonsTHe 00 oObeme Tema. OOBeM KyOa M IPSMOYTOJIBHOTO MapaliesenuIesna.
O6beM npusmbl 1 muIHHAPa. OTHOIEHNE 00bEMOB MOJAOOHBIX Tel. 'eoMeTpryecKknii CMBICI ONPEACIUTEINS 3-TO MOpsIKa.
OO6beMbl U TUIOMIAAU MOBepXHOCTEW Ten. O0bembl mupamuabl u KoHyca. OO0bem mapa. [lmomaay moBepxXHOCTEH Ted.
KomOuHanuit MHOTOrpaHHHKOB U Ten BpamieHus. KomOuHamum reomerpuyeckux tei. I'eomerpudeckne KOMOMHAIIMU Ha
HpakTHKe. Hcnonv3osanue KOMOUHAWUL MHO20ZPAHHUKOG U Mel BPAWeHUs 6 NPAKMUKO-OPUEHMUPOBAHHBIX 3a0auax.
Pemmenue 3anau. MHOrOrpaHHUKH U Teja BpameHus. O0beMbl U IIIOMAIN TOBEPXHOCTH MHOTOTPAaHHUKOB U TEJ BPAIICHUSI.
[TepBooOpa3Hass  (QyHKUMH, €€ TpUMEHEHHe. 3ajlaya O BOCCTAHOBIICHWHM 3aKOHA JIBMXKEHHUS 10 H3BECTHOW CKOPOCTH.
[NonsTre nHTerpHpoBanust. O3HAKOMIICHHE C ITOHATHEM MHTErpasia u rnepoodpasnoit aist Gpynkuun y=f(x). Pemenne 3anau
Ha CBSI3b NMEPBOOOPA3HOM M €€ MPOW3BOJHOM, BEIYHCICHHE NepBOOOpa3HOi il naHHO# (yHkumu. Tabmuma dopmyn ams
HaxOXJICHUSI TepBo0oOpa3HbIX. V3ydeHne mpaBuiia BBIYMCICHUS NepBooOpasHoi Ilmomans KpUBOIMHEHHOM TpamenuH.
®opmyna Hetorona-JleiiOnuna. 3agadn, IpUBOISIINE K TIOHATHIO ONPEIEIICHHOTO HHTErpaja — O BBIYMCICHUH IUIONIAH
KPHMBOJIMHEIHOM Tpanenny, o nepeMelieHny Touky. [lonstue onpenenéHuoro nHrerpana. I'eomerpudeckuit u Gpuznueckuit
CMBICI ompenesieHHoro uHTerpana. ®opmyna Herorona — JlelOHuma. HeonpeneneHHbIH 1 onpenesieHHbIH MHTETPAIBL.
[Tonstne HeompeneneHHOro UHTErpana. [loHsaTre 00 ompeneIeHHOM HMHTErpaie Kak IUIOMAAN KPHUBOJIMHEHHON Tpareum.
I'eomeTpuueckuii CMBICIT oOmpeaerdeHHOro wHTerpana. OmnpeneneHHBIH WHTETpal B XKU3HH. [ eomempuyeckuii CMuiCl
onpedenennozo unmezpana. Popmyna Hetomona — Jletibnuya. Pewenue 3a0au na npumenenue unmezpana 07 Gbl4UCienus
Qusuueckux eenuuun u niowadeu. Pemenne 3anau. [leppooOpasznas Gpyskimy, e€ npumenenue. IleproobpasHast GyHKINN.
[IpaBuna HaxoxaeHUS IepBo0Opa3HbIX. Ee mpuMeHeHue.

Crenean u kopHH. CremenHas ¢yaknma. CremenHas ¢(yHknmsa, e€ cBoiicTBa. [loHsATHE KOpHS N-0M CTelmeHW U3
JecTBUTENbHOTO yncna. DyHKIMKM KOpHA N-0i cTeneHn, WX cBoWcTBa M rpaduku. CBOWCTBa KOpPHA N-OH CTENEHH.
[IpeoOpazoBanue BbIpaKeHHH € KOpHSAMHU N-0if creneHu. [IpeoOpa3oBaHme HppalMOHANBHBIX BbIpaXeHHH. CBolCTBa
CTEIeHH C PAIIMOHAIBHBIMH U ICHCTBUTEILHBIMU TIOKa3aTesiMu. [IoHsATHE cTeneH! ¢ JIT0OBIM pallMOHAIBHBIM IT0Ka3aTelIeM.
CrenieHHble (YHKIMH, UX CBOWCTBA W rpaduky. PenreHne mppalyioHadbHBIX YpaBHEHHH M HEpaBeHCTB. PaBHOCHIBHOCTH
UppalMOHaNbHBIX YPaBHEHHH U HEpaBeHCTB. MeToabl UX pemeHus. Pemenne uppanyoHanbHbIX YpaBHEHUI U HEPABEHCTB.
Crenenn u kopau. CteneHHas Gpyakmua. OmnpeneneHue cTeneHHoN GyHKIuu. Vcronp30BaHne ee CBOWCTB MPH PEIICHUH
YpaBHEHUH 51 HepaBeHCTB. [lokazarenbHast ¢yakoma. [lokasarensHas ¢yHKuwms, e€ cBoicTBa. CTemeHs ¢
MPOM3BOJILHBIM JEHCTBUTENBHBIM MoOKazaTeneM. OmpenencHne MOKa3aTenbHONH (YHKIWM, €€ CBOHCTBa W Tpaduk.




3HAKOMCTBO C TPUMEHEHUEM II0Ka3aTeNbHOM (QyHKIMU. Penienne mnoka3aTenbHBIX ypaBHEHHH (YHKIMOHAIBHO-
rpa@uueckuM MeTOJO0M. PelieHne IMoKa3aTenbHBIX ypaBHEHWH W HEpaBeHCTB. PellleHWe MoKa3aTelnbHBIX ypaBHEHHUIH
METOJIOM ypaBHHMBaHHS IIOKa3aTeleil, METOJOM BBEICHHUS HOBOW IEPEMEHHOW, ()yHKIHMOHAIBHO-TPAHIECKHM METOHOM.
Pemenne mnokazaTenbHBIX HepaBeHCTB. CHCTEMBI IOKA3aTENbHBIX YpaBHEHWH. PemeHne CHCTEM ITOKa3aTENbHBIX
ypaBHeHnid. Pemenue 3amad. [lokazatenmpHast QyHKIWsA. PemreHne moka3aTenbHBIX ypaBHEHHUH METOJIOM YpaBHUBAHUS
IoKa3aTesed 1 METOJOM BBEICHUSI HOBOU NepeMeHHOM. Pemienue [I0Ka3aTeNbHbIX HEPABEHCTB. Jlorapugmsr.
Jlorapudpmmueckas ¢pyakuusa. Jlorapupm uucna. JlecATHUHBIA B HATYpalbHBIA Jorapudmsel, yncio e. Jlorapupm gucrna.
JlecsaTHuHBIA ¥ HaTypaibHBIA jtorapudmel, ucio e. CpolicTBa yorapudmos. Omneparms norapudmuposanus. CBoiicTBa
norapupmoB. Oneparnus gorapudmupoBanus Jlorapudmuueckas Gpynkuus, ee cBoiictsa. Jlorapudmuueckast pyHKIus U ee
cBoiicTBa. Pemienue norapudmMuueckux ypaBHeHHH W HepaBeHCTB. IloHsTue norapudmuueckoro ypaBHeHus. Onepanus
MOTCHIMPOBaHMA. TPU OCHOBHBIX METOZA PEIICHUS JOrapu(hMHUUECKUX YpaBHEHUI: (HyHKIHMOHAIbHO-TpaQuiecKuii, MeTox
MOTCHIMPOBAHMS, METO]] BBEJICHHUS HOBOW mepeMeHHOH. Jlorapudmuueckue HepaBeHCTBAa. CHUCTEMBI JIOTapUPMUUECKUX
ypaBHEHHHA. AJTOPUTM pEIICHHS CHUCTEMBI ypaBHEHHI. PaBHOCHIIBHOCTH JOTapu(pMHUYECKHX ypaBHCHHH M HEPABCHCTB.
Jocapugmer 6 npupode u mexuuxe. Ilpumenenue nozapupma. Jlocapupmuueckas cnupars 6 npupode. Ee
mamemamuyeckue ceoticmea. Pemenme 3amad. Jlorapudmel. Jlorapudmuueckas ¢ynkmusa. Pemenume mnpoctedmmx
JorapupMUYECKIX ypaBHeHNH. MHOXecTBa. DIIEMEHTHI Teopun rpadoB.  MuoxectBa.  [loHATHE  MHOXECTBa.
IMogmuoxkecTBo. Omepamm ¢ MHOXecTBaMH. Onepayuu c¢ muodcecmeamu. Onepayuu ¢ mHodxcecmeamu. Pewenue
npuxnaonvix saday. ['padpsr. Iomsrue rpada. CBsssbli rpad, mepeBo, KT rpad Ha IUIOCKOCTH. PemreHue 3amad.
MmuoxectBa. I'padpr m ux npumenenue. Onepauuu ¢ MHoXecTBaMu. OmHcaHue peajbHBIX CHUTyallid C MOMOUIBIO
MHOXecTB. [IpumeHeHne rpad)oB K perieHHIo 3agad.  OJNEMEHTHl KOMOWHATOPHKH, CTaTUCTUKH M TEOPUH
BeposiTHOCTeH. OCHOBHBIE TOHATUSI KOMOMHaTtopuku. [lepecraHoBku, pasmerieHus, codyeranusi. CoObITHE, BEpOSTHOCTH
coObiTus. CrokeHHe M yMHOXeHUe BeposmHuocmel. COBMECTHbIE U HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEpOSTHOCTH
CYMMBI COOBITHH. YCJIOBHAsI BEPOSTHOCTh. 3aBUCHMbIE U HE3aBHCUMBIE COObITHS. TeopeMbl 0 BEpOSTHOCTH MPOU3BEACHHS
COOBITHH.  Bepoammocmv 6 npogeccuonanvnvix 3aoauax. Omuocumenvhas uacmoma coObIMUs, CE0UCME0 ee
yemouuugocmu. Cmamucmuyeckoe onpeoenenue eeposmuocmu. Oyenka eepoamuocmu codvimus. JIUCKpeTHas cirydaiHast
BEJIMUMHA, 3aKOH €€ pacnpeneneHus. Buasl cayyaiiHbIX BeauuuH. OnpeneieHue IUCKPETHON cllydyalHOM BEIMYUHBI. 3aKOH
pacrpeneneHus JUCKPETHOH ciaydaiiHOW BennunHbl. Ee 4ncioBele XapakTepUCTUKH. 3aJadll MaTEeMaTHYeCKON CTATHCTHKH.
Bapuarmmonnstit psn. Ilomuron wactor m rucrorpaMMa. CTaTHCTHUECKHE XapaKTEPUCTHKH psna HAOMIOAACMbIX JaHHBIX.
CocraBneHne TabmMIl M AWarpaMM Ha THpakThke. llepBuuHas o0paboTKa CTAaTHCTHYECKHX NaHHBIX. I'paduueckoe ux
npesacTaBiaeHHe. HaxokOeHne CcpegHMX XapaKTEepUCTHK, HaONIOJaeMbIX JaHHBIX. Pemenue 3amad.  DJIEMEHTHI
KOMOMHATOPUKH M TEOPHUU BEpPOATHOCTEH. DieMeHThl kKoMOuHaTopuku. CoObITHE, BEpPOSTHOCTH cOOBbITHS. CioXeHHe U
YMHOXCHUE BEPOSTHOCTEH. YpaBHEHMS M HEPaBEHCTBA. PaBHOCHIBHOCTh YpaBHEHUH W HepaBeHCTB. OOIIMe MeTOJbI
peuicHus. PaBHOCHIBLHOCTH ypaBHeHHﬁ N HCPaBCHCTB Onpe;:[eneHmI. OCHOBHEIE TCOPEMbI PAaBHOCUJIBHBIX IIEPEXOJaxX B
ypaBHEHHSX M HepaBeHCTBax. OOILIMe METONbl PEUICHUs YPaBHEHUIl: Tepexoj OT paBeHCTBAa (YHKIHMH K PaBEHCTBY
apryMEHTOB JUIi MOHOTOHHBIX (DYHKIHH, METOJX pa30oKEHUS HAa MHOXHTEIHM, METOJ| BBCACHUS HOBOH MEPEMCHHOM,
(yHKIIHOHATBHO-Tpadudeckuii MeTo. OOIre MEeTOAbI PELICHHsI HEPaBEHCTB: MEpeX0]] OT CPaBHEHHSI 3HAUCHUH (YHKIMH K
CPaBHEHUIO 3HAYCHUH apryMEHTOB JUIsI MOHOTOHHBIX (DYHKIMH, METOA MHTEPBAJIOB, PYHKIIMOHAIEHO-TpapUIeCKUil METOI.
I'paduaeckuii Meron pemieHus: ypaBHeHHH, HepaBeHCTB. OOIIMEe METOIbl PEIICHUS] HEPAaBEHCTB: NEpexXo]] OT CPaBHEHHS
3HauYeHMH (PyHKIMI K CpaBHEHHUIO 3HAYEHUH apryMEHTOB 11 MOHOTOHHBIX (DYHKIHMI{, METO] HHTEPBAJIOB, ()YHKIIMOHAIBHO-
rpadudecknii Meros. I'padmueckuii METOA peIICHHs YPAaBHEHHH M HEPaBEHCTB. YPAaBHEHUs M HEPABEHCTBA C MOJYJIEM.
Omnpenenenne Moxmynsi. Packpsitme Monyns mo onpeneneHuto. Ilpocreiimme ypaBHEHHS W HEPaBEHCTBA C MOJYJIEM.
IIpuMeHeHnEe PaBHOCUIIBHBIX IEPEXOJ0B B OIPEIEICHHBIX TUIIAX YPABHEHMHM U HEPABEHCTB C MOAYJIEM. YPAaBHEHMS U
HEpaBEHCTBAa C IapamMeTpoM. 3HAKOMCTBO ¢ mapameTpoM. IIpocreiimmue ypaBHEHHS U HEPaBEHCTBA C IIapaMeTPOM.
Cocmasnenue u pewenue npogecCUOHANbHBIX 3aA0a4 C HOMOWDBIO YPAGHEHUIL. Pewenue mexcmoguix 3a0ay
npogeccuonanvhozo  codepxcanus. Pemenne 3amau.  YpaBHeHMs U HepaBeHCTBA. (CocTaBlIeHHE U pelleHHe
npodecCHOHaNbHBIX 33J[ad ¢ MOMOIIbI0 ypaBHeHHi. OOImMe MeToasl pelieHus YpaBHEHUH. YpaBHEHUS M HEPaBEHCTBA C
MOJIyJIEM U C ITapaMeTpaMH.




2. MECTO JACIHUATIJIUHBI (MJIK, TTIM) B CTPYKTYPE OBPA30BATEJBHOM ITPOTPAMMBI

Kon

|OOI[.11 Maremartuka

2.1

TpeboBaHNs K NpeIBAPUTEIbHOI MOATOTOBKE 00y4aK0IIerocs:

211

JucnummHa He TpeOyeT NpeaBapuTeIbHOM TOATOTOBKH.

2.2

JuCcOUIINHBI M MPAKTHKH, IS KOTOPBIX ocBoeHHe AanHOo# mucinmnabl (MK, IIM) HeoOx0quMo Kak
npeauIecTByIoIee:

221

00/1.13 ®usuka

222

OI1 01. UmxenepHas rpadpuka

3.

IHEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHUA 110 JUCHUITIJIMHE (MK, IIM),

COOTHECEHHBIX C INIAHUPYEMbBIMHU PE3YJIbTATAMHU OCBOEHUS OBPA3OBATEJIBHOM

B pesyabrare ocBoenusi pucuuminasl (MK, TIM) o0y4arommiicst 10/15KeH

3.1

JIM4YHOCTHBIE Pe3y/IbTaThl:

3.11

'(bOpMI/IpOBaHI/Ie HpeL[CTaBJ'IeHI/Iﬁ 0 MaTE€MATUKE KaK YHHUBEPCAJIbHOM A3BIKC HaAYKH, CPCACTBEC MOACINPOBAHUA
SIBIICHUM U MpOLECCOB, UACAX U METOAAX MAaTCMATUKH,

3.1.2

-(opMHPOBaHUE 3HAYMMOCTH MAaTEMATHKH I HAYYHO-TEXHUIECKOTO Mporpecca, CPOPMUPOBAHHOCT OTHOIICHHUS
K MaTeMaTHKe KaK K YaCTH 00IleYesI0BEYeCKON KyIbTYpPhI Uepe3 3HAKOMCTBO ¢ UCTOPUEH pa3BUTHUA MaTEMaTHKH,
9BOJIIOIIMEH MaTeMaTUYECKUX UJICH;

3.1.3

-OBJIaJICHIE MaTeMaTHYSCKUMH 3HAHISIMA U YMCHHUSAIMH, HEOOXOIUMBIMHU B TIOBCETHCBHOH JKU3HH, IJIST OCBOCHHUS
CMEXXHBIX €CTECTBEHHO-HAYYIHBIX TUCIUIUINH U TUCIHUILIHH IPO(PEeCCHOHANBHOTO MUK, IS MTOTydCHHS
00pa3oBaHus B 001aCTAX, HE TPEOYIONIMX YIIyOJICHHONH MaTeMaTHIeCKOM MOATOTOBKHY;

3.14

- pa3BUTHE JIOTMYECKOTO MBIIIICHUS, IPOCTPAHCTBEHHOI'O BOOOPaKEHHs, AITOPUTMUYECKOI KyIbTypHI,

3.15

-OBJIAACHUC MATCMATHYICCKUMHU 3HAHUSAMU U YMCHUAMMU, HCO6XO,Z[I/IMLIMI/I B HOBCG,I[HGBHOﬁ JKU3HU, IJI1 OCBOCHUA
CMCIKHBIX €CTCCTBCHHO-HAYYHbIX JUCHUIIJIMH U JUCHUIIIINH HpO(I)eCCI/IOHaJ'ILHOFO HnuKJia, 41 HOJIy4CHUA

3.16

- (I)OpMI/IpOBaHI/Ie TOTOBHOCTH M CIIOCOOHOCTH K CAMOCTOSATEIbLHOM TBOp‘IeCKOﬁ H OTBETCTBCHHOM JACATCIBbHOCTH,

3.1.7

- (hopMHpOBaHUE TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIe CaMO0OPa30BaHUIO, HA NPOTSHKEHUN
BCEH J)KU3HH; CO3HATEIBHOE OTHOLICHUE K HEIIPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIICUTHOM

3.18

- (hopMHpOBaHNE TOTOBHOCTH K KOJIJIEKTUBHOH padoTe, COTPYAHNYECTBY CO CBEPCTHHUKAMH B 00pa30BaTEIbHOM,
00IIECTBEHHO MOJIE3HOH, YUeOHO-MCCIIe0BATEIBCKOM, MPOSKTHOM 1 IPYTUX BHIAX JESITEIbHOCTH;

3.1.9

-(I)OpMI/IPOBaHI/Ie OTHOLICHHA K HpO(beCCPIOHaJ'IBHOfI ACATCIBbHOCTH KaK BO3MOXXHOCTH y4aCTHA B PCHICHUN JINIHbIX,
06HI€CTBCHHBIX, rocyJapCTBCHHBIX, 06HI€H8.LII/IOHEUILHBIX r[p06neM;

3.2

MeTaHpeZ[METHLIe pe3yJabTarThbl:

321

“YMCHHUEC CaMOCTOATCIIbHO ONPCACIIATL HEIN ACATCIBHOCTU U COCTABJIATD IIAHBI ACATCIIBHOCTH,; CAMOCTOATEIILHO
OCYHICCTBJIATh, KOHTPOJHUPOBATH U KOPPEKTUPOBATH ACATCIbHOCTD; UCIIOJb30BATh BCEC BO3MOXKHBIC PECYPChI AJIs
JOCTHUIKCHUS ITOCTABJICHHBIX ueneﬁ 1 peajiM3aliiu IIaHOB ACATCIIbHOCTH, BLI6I/IpaTb YCHICHIHBIC CTPATCT U B
Pa3JIMYHBIX CUTYyalUsIX;

3.2.2

-yMEHHE IPOAYKTHBHO OOIIAThCSA U B3aMMO/ICHCTBOBATh B IIPOIIECCE COBMECTHOM JESITEIbHOCTH, YIUTHIBATh
MO3UIMHN IPYTUX YYaCTHUKOB AEATEIHHOCTH, 3P PEeKTHBHO pa3pemaTs KOHPIUKTHI;

3.2.3

-BJIaICHUEC HaBBIKaMH HOBHaBaTGJ’ILHOﬁ, y‘le6HO-HCCJ’ICI[OBaTeHBCKOI71 u HpO@KTHOP‘I JACATEIBbHOCTHU, HABBIKAMHA
pa3peuicHuAd HpO6J’I€M; CIIOCOOHOCTH M TOTOBHOCTH K CaMOCTOATCIIbBHOMY IMOMCKY METOA0OB PCIICHU A ITPAKTUYCCKUX
3aaa4d, MIPpUMEHCHUTIO Pa3JIMYHbIX METOAOB ITO3HAHUA,

3.24

-TOTOBHOCTbH M CIIOCOOHOCTH K CaMOCTOSATEIbHOI I/IH(bOpMaHI/IOHHO-HOSHaBaTeHLHOﬁ JACATCIBbHOCTHU, BKIIIOYAas1
YMEHUEC OPUCHTUPOBATHCA B PA3JIMYHBIX UCTOYHHUKAX I/IH(I)OpMaHI/II/I, KPUTHYCCKU OLICHMUBATb U UHTCPIIPETHUPOBATH
I/IH(I)OpMa]_II/IIO, MOJYy4YacMY10 U3 PA3JINIHbIX HCTOYHUKOB;

3.25

-BJIaICHUC A3BIKOBBIMU CPEACTBAMU: YMEHHUC SICHO, JIOTUYHO U TOYHO U3JIaraTb CBOIO TOYKY 3pEHHs, UCHTOJIB30BATh
AICKBATHBIC A3BIKOBBIC CPEACTBA,

3.2.6

-BJIaJICHNE HAaBBIKAMHU MO3HABATEIIHHOKU peq)nekcvm KaK OCO3HaHUA COBEPIIACMBIX JIEUCTBHUI U MBICIUTEIHHBIX
IIPOLECCOB, UX PEIYJILTATOB U OCHOBaHHﬁ, TpaHUIl CBOCTO 3HAHWA YU HE3HAHU, HOBBIX IO3HABATCJIIbHBIX 3a/1a4 U
CPpCACTB IJId UX DTOCTUKCHUA, HEJICYCTPEMIICHHOCTD B ITONCKAaX U IMIPUHATUN pemeHnﬁ, COO6paSI/ITeJ'H:.HOCTB u
UHTYUIUS, Pa3BUTOCTDb IMMPOCTPAHCTBCHHBIX Hpe,HCTaBHeHHﬁ; CIIOCOOHOCTH BOCHIPHMHUMATH KPAaCOTY U TapMOHHWIO

3.2.7

-IIeJICYCTPEMIICHHOCTD B TTOWCKAX U MPUHITHHN PEIICHHUH, COOOpa3sUTEeIbHOCTh U HHTYHIINS, PA3BUTOCTD
MIPOCTPAHCTBEHHBIX MPEACTaBICHHUI; CIOCOOHOCTH BOCIIPUHUMATD KPacOTy M TAPMOHHUIO MHUpa

B pesyabrare ocBoenus qucuumiaunsl (MK, TIM) o0yuarommiicst 10/KeH:

3.3

IIpeameTHbIe pe3yabTaThI:

3.3.1

- Cq)OpMI/IpOBaHHOCTB Hpe}]CTaBJ’IeHI/Iﬁ O MAaTE€MaTHUKEC KaK 94aCTH MHpOBOﬁ KYyJIbTYPBI U MECTC MATEMATUKH B
COBpeMCHHOﬁ IHWBHUIIN3AlIUH, croco0ax OnuCaHus SIBJICHUMI PCATBbHOTO MUPA HA MATEMATUYCCKOM A3BIKE,

3.3.2

- MaTe€MaTUYCCKHUX MOJCIIAX, MTO3BOJIAOIUX ONMCHIBATH U U3YYaTh PAa3HBIC IMTPOUECCHI U ABJICHUA, IOHUMAaHNUE
BO3MOXXHOCTU aKCUOMATHUYCCKOI'O IIOCTPOCHUA MATEMATUICCKUX Teopnﬁ;




3.3.3 -BJIAZICTh MCTOJAaMH NOKA3aTCJILCTB U aJITOPUTMOB PCHICHUS, YMCHUC UX MPUMCHATH, IPOBOAUTH JOKA3aTCIIbHBIC

paccyXIeHHUS B XOJI€ PEIICHHUS 3a/1aY;

3.34 -BJIAACTHh CTAHAAPTHBIMU IIPUEMaMHU PCHICHUA PALIMOHATIBHBIX U HPPAIIMOHATIBHBIX, ITOKA3aTCIIbHBIX, CTCIICHHBIX,

TPUTOHOMETPUIECKUX YpPaBHEHHH U HEPABCHCTB, HX CHCTEM; MCIIOIh30BaHNE TOTOBBIX KOMITBIOTEPHBIX IIPOTPaMM,
B TOM YHCJIE 71l TIOMCKA MTYTH PEIICHHS U WILTIOCTPALNH PEIICHIs YpaBHCHUH 1 HEPaBEHCTB,

3.35 -IpeaCTaBJICHUC 00 OCHOBHEIX MOHATHSIX MaTEMATHUYECKOTO aHAIN3a U UX CBOﬁCTBaX, BJIaACHUC YMCHHCM

3aBUCHUMOCTEH;

XapaKTepru30BaTh MOBCACHUC (byHKIlI/II;’I, HCIOJIb30BAaHUC MOJTYYCHHBIX 3HAHUM A1 ONMCAaHUS U aHaIu3a PpCaIbHBIX

3.3.6|-BaieTb OCHOBHBIMH HOHITHSIMH O TNIOCKUX M IPOCTPAHCTBEHHBIX T€OMETPHUECKUX (DUTYpax, UX OCHOBHBIX

CBOHCTBax; yMETh pPaclio3HaBaTh TeOMEeTpHUIEeCKre (PUrypsl Ha 4epTekax, MOJEISIX U B PeallbHOM MUPE;
NPUMEHEHNE N3YYEHHBIX CBOWCTB TeOMeTpHYecKUX QUryp U GOPMYI JJIsl pELIeHHUs TeOMETPUYECKHX 3a1a4 U 3a/1a4
C MPAKTHUYECKUM COJIEPKAHUEM;

3.3.7|- mpeacTaBIeHUE O MPOILIECCAX U SIBICHUIX, UMEIOIINX BEPOSITHOCTHBIN XapakTep, CTATHCTHYECKUX

3aKOHOMEPHOCTSIX B PEaIbHOM MHPE, OCHOBHBIX MOHATHAX IEMEHTAPHON TCOPHUH BEPOSITHOCTEH; YMEHUH
HaXOAWTh U OLICHUBATH BEPOSTHOCTH HACTYIUICHHUS COOBITHI B IPOCTEHIINX NPAKTHIECKUX CUTYAIUAX U OCHOBHBIC
XapaKTEePUCTUKH CITyYaiHbIX BEINYNH;

3.3.8|-BnaieTh HABBIKAMH HCIIOJIB30BAHUS TOTOBBIX KOMITBIOTEPHBIX IIPOTPAMM IIPU PEIICHUH 3a7ad.

3.5|OcBoutsb 001IHEe U TPodeccHOHATbHbIE KOMIIETEHIHT

OK 01. Beidupars cnoco0bl
pelIeHus 32124
npogeccuoHaNbHOM
JAeATeJbHOCTH
NPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

B yacTH TPyA0BOro BOCHUTAHUSA

-TOTOBHOCTH K TPYAY, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPYAOIO0HE;

-TOTOBHOCTb K aKTHBHOW  JEATENBHOCTH TEXHOJOTMYECKOW W  COIMAIBLHOM
HAaIpaBJIeHHOCTH, CHOCOOHOCTh HHULIUUPOBATb,

- IUTAaHUPOBATh U CAMOCTOSITEIBHO BHITIOIHATH TAKYIO AEATEIBHOCTE;

- MHTEpec K pa3In4HbIM chepaM MpoecCHOHaNbHON eI TeNbHOCTH,

- OBiajieHHe YHHBEPCATbHBIMHU YUYeOHBIMHU MO3HABATEIbHBIMH JeliCTBUAMU .
a)0a30BbIC JIOTHIECKUE JCHCTBHS:

-CaMOCTOSITEJIFHO (hOPMYJIHPOBATh U aKTYyaJH3MPOBaTh MPOOJIEMy, paccMaTpHBaTh €€
BCECTOPOHHE;

-yCTaHAaBIMBaTh CYNICCTBCHHBIH TNPU3HAK WIM OCHOBAaHWA IUI1  CpPaBHEHHS,
Kkiaccu(pUKaIuu U 0000IICHNS,;

-OIpeAETIATh LU IeATeIbHOCTH, 3a]]aBaTh IapaMeTphl U KPUTEPHH UX JOCTHKCHHUS;
-BBISIBIITH 3aKOHOMEPHOCTH U IPOTUBOPEYHUS B PACCMATPUBAEMBIX SBIICHUAX;

-BHOCHUTbH KOPPEKTHBHI B JESITEIHHOCTD, OLIEHUBATh COOTBETCTBHE PE3YIHTATOB HEJSIM, -
OIIEHUBATh PUCKH MOCIEACTBHH ACATEIbHOCTH;

JucuMninHapHble:

-BIIaJleTh METOJaMH  JIOKAa3aTeNbCTB, alIlOPUTMAaMM pEIIeHHS 3a/1ad; yMEHHE
(opMynHpOBaTH ONpEAENEHHs, aKCHOMBI W TEOPEMBbI, NPUMEHSTh WX, INPOBOJHUTH
JIOKa3aTeNbHBIE PAcCyXX/ICHNS B XOJ€ PEIICHHUS 3a/1ay;

-yMETh ONEPUPOBATH MIOHATHSIMU: CTETIEHb YHCIIA, JOTapru(M YHCIIa; YMEHUE BHINIOIHATH
BBIYHCIICHNE 3HAYEHUH 1 ITPeo0pa30oBaHMs BBIPRKEHHUI CO CTENICHSIMH U JIorapudmMamu,
peoOpa3oBaHus IPOOHO-PALIMOHAIBHBIX BBIPAXKEHHH;

-yMeTb ONEpPHPOBATh MOHATHSAMHU: PAaLMOHAIbHBIC, HPPALMOHANBHbIE, IIOKAa3aTeNbHEIE,
CTETeHHbIE, JorapupmMUIecKue, TPUrOHOMETPUUECKHE YpPaBHEHHS M HEPaBEHCTBA, UX
CHCTEMBI;

-yMeTb ONEepUPOBaTh MOHATUAMHU: (YHKIMSA, HENpepbIBHAs (YHKLUSA, HMPOU3BOIHAS,
epBooOpa3Hasi, ONpeeIeHHBIH HHTETpal;

-yMeThb HaXOJWUTh TPOM3BOIHBIC 3JIEMEHTApHBIX (YHKIMH, HCIONB3ysS CHpPaBOYHBIC
Marepualbl; HCCIeN0BaTh B MNPOCTEHIIMX ciydasX (YyHKIMM Ha MOHOTOHHOCTB,
HaxOAWTh HauOoOJbIIME ¥ HaUMEHbIIME 3Ha4YeHus (QyHKOuWil; cTpouTh Trpadukn
MHOTOWJIEHOB C HCIHOJBb30BAHMEM ammapara MaTeMaTU4ECKOTO aHajau3a; NPUMEHSTh
MPOU3BOJHYIO IIPH PELICHUH 3aJjau Ha JBUKEHUE; PEIIaTh NIPAaKTUKO-OPUEHTUPOBAHHbBIE
33724l Ha HauOOJIbIIME W HaMMEHBIINE 3HAYCHUs, HAa HAXOXKIECHUE ITyTH, CKOPOCTH U
YCKOPEHHS;

-yMETb ONEpPHPOBATH MOHATHAMHU: pAllHOHAIBHAS (YHKIHMS, IMOKa3aTeIbHAs (DYHKITHA,
cTerieHHas (YHKIMA, Jorapudmuueckas (QyHKIUS, TPUTOHOMETpHUYEeCKHe (QYHKIINH,
oOparHble QYHKINH;, (QYHKIWS, TPUTOHOMETpHUYECKHEe (DYHKIMH, 0OpaTHBIC (HYHKIUH;
YMEHHE CTPOUTH TPa(pUKH U3YIEHHBIX (PYHKITHH, NCIIOI30BaTh TPAQUKH IPH N3YIEHUN
MIPOIIECCOB W 3aBUCHUMOCTEH, NP PEIIeHHH 3a7ad U3 APYTHX Y4eOHBIX MPEIMETOB H
3a7a4 U3 PeabHOHM BBIJBUTATh HOBBIE WJIEH, Npe/ilaraTh OpPUTHHAJIbHBIE HOAXOABI U
pelIeHUsT ;M CHOCOOHOCTh HX HCIIOJBb30BaHMS B MO3HABATEIBHONH W COLMAIBHOM
MPAKTHKE )KU3HH; BBIpaXXaTh GOpMYIIaMH 3aBUCHIMOCTH MEK/ly BEJINYNHAMH;

-yMEeTh peulaTh TEKCTOBBIC 3aJaull Pa3HBIX TUIIOB (B TOM YHCIIE HA IPOLEHTHI, JOJIU U
YacTH, Ha JBHXXEHHUE, paboTy, CTOMMOCTh TOBAapPOB U YCIYT, HAJIOTH, 3aJladydl U300J1acTH
YIpaBICHUs] JIMYHBIMH M CEMEHWHBIMH (MHAHCAMM); COCTABISTh BBIPAKEHMUS,




YpaBHEHHSI, HEPAaBEHCTBA W UX CHCTEMBI IO YCIOBHIO 3a/1a4H, UCCIICIOBATH MOIYyUCHHOE
pelieHre W OICHWBATh MPABIOMNONOOHOCTH pPe3yJbTAaTOB, YMETh OIEPHPOBATH
MOHATHSMH: CpeqHee apupMeTHYecKoe, MeAuaHa, HauOoNbIIee ¥ HAaUMEHBIIEES
3HA4YeHHS, pa3Max, ANCIEPCHs, CTAHAAPTHOE OTKIOHEHHE YHCIOBOTO Habopa; yMeTh
W3BJICKAaTh, WHTEPIPETHPOBATh HH(OPMAIMIO, IPEACTABICHHYI0 B TaOnWIax, Ha
quarpaMmax, Trpadukax, OTpakaloUIyl0 CBOWMCTBA PEaNbHBIX IPOIECCOB M SIBICHHIA;
NPEJCTaBIATh HMHOOPMAIMIO C TOMOINBI0 TaONUI] W JWarpamM; HCCICIOBATh
CTaTHCTHYECKHE JaHHblEe, B TOM YHCJIE C NPUMEHEHHEM TIpapuIecKuX METOAOB M
3JIEKTPOHHBIX CPEACTB;

- YyMEThb ONEpHUpOBAaTh MOHATHSAMM: CIIyYailHBI ONBIT W Cly4aliHoe coObITHE,
BEPOSITHOCT ~ CIIyJalHOTO  COOBITHS;  YMEHHE  BBIYMCISTH  BEPOSITHOCTH €
UCTIONb30BAaHUEM TpaUUECKHX METOJOB; NPUMEHATH (OPMyNBl CIOXKEHHS U
YMHOXCHHSI BEPOSITHOCTEH, KOMOMHATOpHBIE (haKThl M (HOPMYIBI IPU PEIICHUHN 3a/ad;
OLICHWBAaTh BEPOSTHOCTH pEANbHBIX COOBITHH; 3HAKOMCTBO CO  CIIy4aiHBIMHA
BEJINYMHAMH;, YMEHHE NPUBOAWTH IPUMEPHI NPOSBICHHS 3aKOHA OOJBLIMX YHCEN B
NPUPOJHBIX U OOIECTBEHHBIX SIBICHUSX;

- yMeThb ONEpUpPOBaTh MOHATUAMHU: TOYKAa, MpsAMasi, IUIOCKOCTh, IPOCTPAHCTBO,
JIBYTpaHHBIN yrodm, CKpEeIUBAIOIIHECs IpsMBle, HapaielbHOCTh u
HNEePHEHAUKYIIPHOCTh NPSAMBIX M IUIOCKOCTEH, Yroia MeXIy HpSIMBIMH, YTOl MEXIY
MPSIMOH M TIOCKOCTBIO, YTOJ MEXIY IMIIOCKOCTSIMH, PACCTOSIHUE OTTOUYKH [0 INIOCKOCTH,
paccTosiHIE MEXIY NPSIMBIMHU, PACCTOSIHAE MEXIY IJIOCKOCTSIMU; YMEHHUE HCTIONh30BaTh
IPU PELICHUM 33134 W3ydeHHBIC (PAaKTHl M TEOPEMbI INTAHUMETPUH; YMEHHE OLICHUBATH
pa3Mepbl 00BEKTOB OKPYIKAIOIIET0 MUpa

--yMeTh ONEPUPOBATH MOHATHAMH: MHOTOTPAaHHUK, CEYCHHE MHOTOTPaHHHKA, KyO,
napaJuleNieniuIe 1, pu3Ma, TupaMuia, GUrypa u nNoBEpXHOCTh BPALICHUs, IIMIMH/D,
KOHYcC, map, chepa, cedeHus: GUrypbl BpallleHHs, UIOCKOCTh, Kacaromascst chepsl,
LIINHAPA, KOHYCA, IUIOIAAb ITOBEPXHOCTH MUPAMUIBI, IPU3MBI, KOHYCA, IIHIIHHIPA,
wiomans cgepsl, 00beM KyOa, MPSMOYTOJBHOTO MapauleJIeHHIe/ia, MHPaMUIbL,
NpU3MBI, LWINHApPA, KOHycCa, Iapa;, YMEHHE H300pakaTb MHOTOTPAaHHHKHA |
MOBEPXHOCTU BpALlCHHUsA, HX CEUEHHs OT PYKH, C IOMOIIBI0 YEPTEkKHBIX
HHCTPYMEHTOB U JJEKTPOHHBIX CPEACTB; YMEHHE DAclO3HABATh CHMMETPHUIO B
OPOCTPAHCTBE; YMEHHE paclO3HaBaTb IPABUIBHbIE MHOTOTPAHHUKH; YMETh
ONepUpOBATh MOHATHSAMH: JABW)KEHHE B IPOCTPAHCTBE, MOAOOHBIC (UTYpPHl B
MPOCTPAHCTBE; HCIIOJIB30BAaTh OTHOLIEHHE IUIOMIaZed MOBEpXHOCTEH M 00BEMOB
MOAOOHBIX (UTYp TPH PEILICHUU 33J]a4;yMeTh CBOOOJHO ONEPUPOBATH MOHITHUSMHU:
JIBIDKEHHUE, TIPOCTPAHCTBE, MOBOPOT, Mpeodpa3oBaHue Moao0us, M0100HbIe (UTYPHI;
YMEHHE DPACIO3HABAaTh PaBHbIE M TMOJOOHBIE (DUTYpHI, B TOM HYHCIE€ B TPHUPOJE,
HCKYCCTBE, apXHUTEKType; yMEHHE HCIOJIb30BaTh TI'E€OMETPUYECKHE OTHOIIEHHUS,
HaxXOJIWUTh TEOMETPUYECKHE BEJIWYMHBI (AJUHA, YTroj, IJOIMags, 00BeM) MpH
penieHun 3afad u3 APYruX ydeOHBIX NPEeIMETOB W M3 pEaJbHOW JKU3HH, YMETh
OIEepPUPOBATH MOHATUSMHU: NPSAMOYTOJIbHASI CHCTEMA KOOPAUHAT, KOOPAUHATHI TOUKH,
BEKTOp, KOOPAMUHATHI BEKTOPA, CKAILIPHOE NMPOMU3BEIEHUE, YIOl MEKAY BEKTOpaMH,
CyMMa BEKTOPOB, HpPOM3BEAECHHE BEKTOpa HA 4YHCIO; HAXOAUTh C IOMOILIBIO
M3y4EeHHBIX (OPMYT KOOPIMHATHI CEPEINHBI OTPE3Ka, PACCTOSHUE MEXIy IBYMS
TOYKaMU;

yMeTh BbIOMpaTh NOAXOAALIMH M3YYEHHBIH METOJ| JUlsl pelleHHs 3a/auu,
pacro3HaBaTh MaTeMaTHueckue (akThl M MaTeMaTHYeCKHe MOJENIH B IMPUPOAHBIX H
OOIIIECTBEHHBIX  SBIGHUSAX, B  HCKYCCTBE; YyMEHHE MPHBOAUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCUICKON U MUPOBOM MaTEMAaTUYECKOM HayKu

-. YMeTh ONEPHPOBATH NMOHATHAMU: ONIpEAETICHHE, aKCHOMa, TEOpeMa, CIENCTBHE,
CBOHCTBO, NPHU3HAK, IOKAa3aTEIbCTBO, PaBHOCWIBHBIE (DOPMYIHMPOBKH; YMEHHE
(opmynupoBaTh 00paTHOE U IPOTHBOIIOJIOKHOE YTBEPXKICHNE, TPUBOJUTH IPUMEPHI
U KOHTPIPHUMEPBI, HCIOJIb30BaTh METOJ, MAaTE€MaTH4eCKOH HHAYKIMU; IPOBOJHUTH
JIOKa3aTeNbHble pAacCyXAEHUS IpH pEUIeHHH 3aJad, OLEHUBAThb JIOTHUECKYIO
MPaBUIBHOCTb PACCYXKIACHUH;

- YMETb ONEPUPOBATH MOHATHUSMM: MHOXECTBO, INOJMHOXECTBO, OMNEpallMH Haj
MHOXXECTBaMH; yMEHHE HCIIOIB30BATh TEOPETUKO-MHOXKECTBEHHBIM ammapar Ul
ONHCAaHMA PEaJbHBIX MPOILECCOB M SABJICHHUH NPH PEUICHWH 3a/1a4, B TOM YHCIE U3
JIPYTHX y4eOHBIX IPEIMETOB;

- YMETb OIEpHUpOBaTh HMOHATHSAMHM: Tpad, CBI3HBIN Trpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 33/1aBaTh W ONMCHIBATh Ipadbl Pa3IMUHBIMH CHOCOOaMU;
UCIIOJIb30BaTh Ipadbl MpH pelIeHn  331ad;

YMETb CBOOOJHO OIEpUPOBATh HOHATHUSIMHM: COYETAHHE, IIEPECTAHOBKA, YHCIIO
COYETaHMH, YHCIIO TIIepecTaHOBOK; OwHOM HbIOTOHa; yMeHHe NIpPUMEHSThH
KOMOWHATOpHBIE (haKTHl M PACCYKICHHUS IJIS peIIeHH 3a/1a4;

-yMeTh ONEepUPOBATh MOHATHAMHU: HATYpaJIbHOE YHMCIIO, IIEJI0€ HYHCII0, OCTATOK MO
MOJYJIIO, PAIIOHATBHOE YHCII0, HPPAIMOHAIBPHOE YHCIIO, MHOXECTBA HATYPaJIbHBIX,




LETBbIX, PAlMOHAIBHBIX, JCHCTBUTEIBHBIX UHCEN; YMEHUE HCIIONB30BATh MPU3HAKH
JIETMMOCTH, HaMMEHbIIMH OOIMil [enuTens M HauMeHblIee oOlIiee KpaTHOE,
anropuT™M  EBKiIMIa mpum  pemeHMH  3a7ad; 3HAKOMCTBO C  Pa3lUYHBIMH
MO3UIMOHHBIMHU CHCTEMaMH CUHCICHUS; yMETh CBOOOJHO ONEPUPOBATH MOHSITHUIMHU:
CTENICHb C LENBIM IIOKa3aTelieM, KOPEHb HATYPaJbHOH CTENEHH, CTENEHb C
panMoOHAIBHBIM MOKa3aTeleM, CTEHNEHb C JEHCTBUTENBHBIM (BEIIECTBEHHBIM)
MoKazaTeseM, Jorapupm 4uciia, CHHyC, KOCHHYC ¥ TAHT'€HC TPOM3BOJILHOTO YHCIIa;
-yMETh OIEpPHUPOBAaTh MOHATHSIMHU: TOXAECTBO, TOXIECCTBEHHOE INpeoOpazoBaHUe,
ypaBHEHHE, HEpPaBEHCTBO, CHCTEMa ypaBHEHMH W HEPaBEHCTB, PaBHOCHIBHOCTD
YpaBHEHH, HEpaBEeHCTB W  CUCTEM, palMOHAIbHBIC, HWppPAlOHAIbHBIC,
MOKa3aTeJbHbIE, CTENCHHBIE, JIOTapU(PMUUECKHE, TPUTOHOMETPUUECKHE YPaBHEHUS,
HEPABEHCTBA M CHUCTEMbI, YMEHHE PEIIaTh ypaBHEHUs, HEPaBEHCTBA M CHCTEMBI C
MOMOIIBIO Pa3MUYHBIX INIPUEMOB; PEIIaTh YPABHCHMS, HEPABEHCTBAU CHCTEMBI C
[apaMeTpoM; MPHMEHATh YPABHCHHS, HEPABEHCTBA, MX CHUCTEMBI JUIA PEIICHHA
MaTeMaTHYECKUX 3a7a4 1 3a/1a9 U3 Pa3IMIHbIX 007IacTel HaAyKH U peabHON JKU3HH;
-yMeTh CBOOOIHO OIIEPHPOBATH MOHATHAMU: Tpadpuk QyHKIHH, 0OpaTHAs HYyHKIHSA,
KOMITO3HMIMS (YHKIMH, JTUHEHHas (QyHKOMS, KBafpaTWdHas (DyHKIUS, CTEHECHHAas
(yHKIMS € [enbM TO0Ka3aTeleM, TPUTOHOMETpHuYeckne (QyHKIWH, OOpaTHbIE
TpPUrOHOMETpUUecKre (QYHKIMH, ITOKa3aTesdbHas W Jorapudmuyueckas (QyHKIUY;
yYMEHHE CTpPOUTh Tpadukd (QYHKOWI, BBINOIHATH IpeoOpa3oBaHus TIpaduKoB
(yHKIMIA; yMEHHE HCMOJb30BaTh rpadMki (GYHKUMI IS M3yYeHHS MPOLIECCOB H
3aBUCHMOCTEH TPH PEILICHUH 33/1a4 M3 JPYTHX yueOHBIX MPEIMETOB U U3 peasibHOM
JKM3HHM; BBIp@XaTh (OpMyJIaMu 3aBHCHMOCTH MEXJYy BEJIMYMHAMH, YMEHHUE
CBOOOIHO ONEpUPOBATH MOHATHAMHU 3HAYCHUS (PYHKIHMH Ha IPOMEXKYTKE; YMECHHE
NPOBOANTH HCCIEAOBaHNWE (YHKIMH; KOOPAWHATHOM IUIOCKOCTH MHOXKECTBA
peLICHN ypaBHEHHH, HEPaBEHCTB M HMX CHCTEM; YMEThb CBOOOIHO OIICpHpPOBATH
MOHATHSAMH: TIOCIIEA0BATEILHOCTD, apU(PMETHIECKasi IPOrpeccusi, reoMeTpruIecKas
nporpeccusi, OECKOHEYHO YObIBAaIOIIasi TE€OMETPHYECKas IPOTPECCHs; YMEHHE
3a7aBaTh MOCJIEOBATEILHOCTH, B TOM YHCIIE C IOMOIIBIO PEKYPPEHTHBIX (hopMyIT;
-YMETh ONEpPHUPOBATh TMOHATHIMHU: HENPEPHIBHOCTH (YHKIHH, acCUMITOTHI rpaduka
(yHKIMH, TIEpBasi ¥ BTOpast MPOM3BOAHAs (PYHKINH, TeOMETPUUECKUN 1 (PU3NUECKHid
CMBICII ITPOM3BOIHOM, NEepBOOOpa3Hasi, ONpPEACICHHbIH HHTErpaj; yMEHHE HaXOIUTh
acUMNTOTHl rpaduka (QYHKIHMH; YyMEHHE BBIYHCIATH POHM3BOJIHBIE CYMMBL,
NPOM3BEACHHS, YAaCTHOTO M KOMIIO3MLMH (QYHKUMH, HAXOIUTh YypaBHEHHE
KacaTeJbHOH K Tpaduky GYHKIMM; YMEHHE WCIIOIb30BaTh MPOW3BOAHYIO IS
uccaeqoBaHus (PYHKIUH, JUI1 HAXOKACHHU HAWTYYIIETO PEIICHNs B IPUKIAJHBIX, B
TOM YHCJIE COIMATbHO-?KOHOMHUYECKHX M (DM3MUECKHX 3ajadax, A OINpeeleHUs
CKOPOCTH M YCKOPCHHS; HaXOJUTh IUIOIAAW M O0bEeMBl (UIyp C MOMOUIBIO
WHTETpaja; TMPHUBOJUTH  NPUMEPHl  MaTeMaTHYECKOTO  MOJEIHMPOBAHUS  C
no(reoMeTpHuiecKkas, TPUrOHOMETpHUEcKas U aireOpandeckas); yMeTb MPOU3BOIUTH
apupMeTHyecKue JIeHCTBUS C KOMIUIEKCHBIMH YHCJIaMH; IHPUBOJUTH IMPHMEPHI
UCIIOJIb30BaHMsI KOMIUIEKCHBIX YHCEIT;

-yMeTh ~ CBOOOJHO  ONEpUPOBATh  IMOHATHSMH:  CpeAHEe C  [OMOIIBIO
muddepeHManbHBIX  ypaBHEHH; apupMeTHueckoe, MeJHuaHa, HauOonbliee U
HaMMeEHbllIee 3HAa4YeHHs, pa3Max, IHCIepCUsi, CTaHIAAPTHOE OTKIOHEHHE JUIs
OIMCaHMsI YUCIIOBBIX JIAHHBIX; YMEHHE HCCIIEI0BATh CTATHCTHYECKHE JaHHbBIC, B TOM
YHcie C MPUMEHEHHEM IpaduecKUX METO/IOB U 3JIEKTPOHHBIX CPEJICTB; Tpaduuecku
UCCIIE0BaTh COBMECTHBIE HAONIOAEHHS C IMOMOIIBIO JAWAarpaMM pacCeMBaHUS H
JIMHENHOM perpeccuu;

-yMEThb HaXOAWTb BEPOSTHOCTH COOBITHH C HCIIOJIL30BAaHHEM TI'pauuecKux METOOB;
NPUMEHATH ISl pelieHus 3a7ad (OpMYJbl CIOKCHHS M YMHOXKEHHS BEpPOSTHOCTEH,
¢opmyny momHOWH BeposiTHOCTH, (opmyny bepHymnn, koMOWHaTtopHble (GaxkTbl u
(hopMyJibl; OLIGHHBATH BEPOSITHOCTH peajibHbIX COOBITHH; yMEHHE OIepUPOBATh
MOHATUSAMH: CJydaiiHasi BEJIMYMHA, paclpeieeHHe BEPOsSTHOCTEH, MaTeMaTH4ecKoe
OKHJaHWE, TUCIEPCHsS W CTaHAApTHOE OTKIOHEHHE CIyYallHOW BEJIMYUHBI, ()YHKIUH
pacmpeieNieHuss W IUIOTHOCTH pPaBHOMEPHOTO, IOKa3aTeNbHOTO W  HOPMAaJbHOTO
pachpezeneHuii; UCCle0BaHUN; yMEHHE IPUBOJIUTH MPHUMEpPhl MPOSBICHHUS 3aKOHA
OOJIBIINX YMCEN B IPUPOIHBIX U OOIIIECTBEHHBIX SIBICHHSAX;

-yMeTh CBOOOJHO ONEPHPOBATH MOHATHAMH: TOUYKA, HpsiMast, INIOCKOCTh MPOCTPAHCTBO
OTpPE30K, JIyY, TUIOCKUH YroJl, ABYTPaHHBIH YToJl, TPEXTPaHHbBIA yroJ, NepeceKarolnecs
napajuleJIbHble M CKPEIIMBAIOIINECs] TpsIMble, MapajuIeIbHOCTh U INEPIICHIUKYISIPHOCTE
HPSMBIX U IIJIOCKOCTEH, Yol MEXy IPSIMBIMH, YTOJI MEXIy PSMOH M INIOCKOCTBIO, YTOJ]
MEXAY IUIOCKOCTSIMH; YMEHHE HMCIOJIB30BaTh NPU PELICHUH 3a]iad N3ydeHHbIE (aKThl Y
TEOpEeMbl IUIAHUMETPHH; YMEHHE OLIEHHBATh pa3Mepbl 0OBEKTOB B OKPYIKAIOLIEM MHUpE
yYMEHHE OIEepUPOBaTh MOHITUSMH MHOTOTPAHHHK, CEUeHHE MHOTOTPAaHHUKA, TPABUIILHbI}
MHOTOTpaHHUK, NpU3Ma, nupamMua, Gurypa u NOBEpXHOCTh BpPAIEHHsI, HIIHHIP, KOHYC
map, cepa, pa3BepTka MOBEPXHOCTH, CEYEHHsI KOHyCa M LIMIMHIApA, Hapajie]bHbIe OCH
WJIN OCHOBAHHIO, CEUCHHUE IIapa, YMEHHE CTPOUTh CEUCHHE MHOTOTPAHHMKA, H300paxkaTH




MHOTOTPaHHUKH, (UTYpHl M IIOBEPXHOCTH BPAICHMS, MX CCUCHHS, B TOM UHCIE (
MOMOIIBIO NIEKTPOHHBIX CPEACTB; YMEHHE MPUMEHSITh CBOMCTBA T€OMETPUIECKUX (HUTyp
CaMOCTOATENBHO (DOPMYIINPOBATH ONPENCICHNS H3Y9aeMbIX (GUryp,

-yMETh CBOOOIHO OINEPHPOBATH MOHITHUSMH: TOUKA, MPsIMasi, INIOCKOCTb, IPOCTPAHCTBO
OTpPE30K, JIyd, MIOCKHH yroj, IBYTPaHHBIH yMEHHE HCIIOIb30BaTh CBOMCTBA M3YUCHHBIX
pacrpesneneHuii Ul peleHusl 3a1ad; 3HaKOMCTBO C HOHATHSIMH: CBOWCTBAaX M MPU3HAKAX
reoMeTpu4eckux (uryp, OOOCHOBBIBATH WJIM OIPOBEPraTh HX; YMEHHE IPOBOJIMTE
ki1accuukanmioo GUryp 1o pasMuHBIM  [IPU3HAKaM, BBINOJHATH HEOOXOIMMBI
JIOTIOJTHUTENbHBIE TIOCTPOCHUS; 3aKOH OOJIBIINX YHCEIl, METObI BHIOOPOYHBIX TUIIOTE3HI d
YMETb CBOOOJTHO ONEpUPOBATH MOHATHSIMU: TUIOLIAb QUTYPbl, 00bEM (DUTYpPBI, BEIHIHHE
yIia, pacCcTOSHUE OT TOUKU A0 IUIOCKOCTH, PAacCTOSHHE MEXKIy MpPSMBIMH, PacCTOSHUG
MEKAY IUIOCKOCTSIMM IIIOIaab c(epsl, IUIONIAJh MOBEPXHOCTH HHPAMHUJBI, IIPU3MBI
KOHyca, WWINHIpa, 00BeM Ky0a, NPSMOYTOJBHOTO Mapajuieienulneaa, MHPaMHIbI
TPU3MBI, OUINHAPA, KOHyca, IIapa;, yMEHHE HaXOJUTh OTHOLICHHE 00BEMOB MOJOOHBIX
uryp;

-yMETh CBOOOJHO OTIEPHPOBATH MOHATHSIMH: NPSIMOYTOJIbHAS CHCTEMA KOOPIHUHAT, BEKTOP
KOOPJMHATHI TOYKH, KOOPAUHATH BEKTOpPA, CyMMa BEKTOPOB, MPOMU3BEACHHE BEKTOPA H3
YHCIIO, PasJoKEHHE BEKTOpa 1O 0a3ucy, CKaIIpHOE MPOMU3BEACHHE, BEKTOPHOG
MIPOU3BEICHUE, YTOI MEXAY BEKTOpaMU;

-yMETb HUCIOJIb30BATh BEKTOPHBIN M KOOPAMHATHBIN METOI AJS MapajulelbHbII mepeHoc
CUMMETpPHS Ha TIOCKOCTH U B PELICHHS I€OMETPUYECKHX 3a/1a4 U 33/1a4 JPYrUX y4eOHBIX
MIPEMETOB; ONEpUPOBATh MOHATHAMH: MaTpuia 2X2 u 3X3, ompenenuTess MaTpPHUIIbL
T€OMETPHUECKHUI CMBICH OTIPEeIUTEIS;

-yMETh MOJCIUPOBATh pEANTbHBIE CHUTYallMM Ha S3bIKE MATEMAaTHKH; COCTABIISATE
BBIPQKCHUS, YPaBHEHHS, HEPABEHCTBA M MX CHUCTEMBI IO YCIIOBHIO 33Ja4H, HCCIICHOBATE
MOCTPOEHHBIE MOJETHM C HCIIOIb30BAaHWEM ammapara anreOpsl, HHTEPIPETHPOBATE
TIOJTYYCHHBIN PE3yNIbTaT; CTPOMTh MaTeMATHUCCKIE MOJIEIH C TIOMOIIBIO TEOMETPUIECKHX
MOHATHH W BENWYWH, PEIlaTh CBS3aHHBIC C HUMH IIPAKTUYECKHE 3aJa4M; COCTABIISATE
BEPOSITHOCTHYIO MOJENb M HMHTECPIPETUPOBATh IOIYYCHHBIH pE3yJbTaT; pelIaTk
NPUKJIAJHbIE 33Ja4M CPEACTBAMU MATEMAaTHUECKOTO aHAIN3a, B TOM YHCJE COLUAIbHO-
HKOHOMUYECKOT0 U (PU3UUECKOT0 XapaKTepa;

-yMEHHUE BBIOMpATH MOJIXOMSIINI METOJ JUIS PELICHUs 3a/a4d; NOHHMMaHHE 3HAYUMOCTH
MaTeMaTUKH B U3y4YEHUH MPHUPOAHBIX U OOIIECTBEHHBIX MPOLIECCOB M SIBICHUMN; YMEHHE
pacro3HaBaTh MPOSIBIEHHE 3aKOHOB MaTeMaTHKH B HCKYCCTBE, YMEHHME IPHUBOJUTH
IPUMEPHI MATEMAaTHIECKIX OTKPBITHH POCCHUICKON M MHPOBOM MaTeMaTHYECKOH HAYKH

OK 02. Ucnio1b30BaTh
CcOBpPeMeHHbIEe CPe/ICTBA
MONCKA, AHAJIN3A H
HHTepnpeTanun
uHpopManum, U
HH(OpPMaLIMOHHbIE
TeXHOJOTMH JJI5l BBINOJTHEHHUS
3aaa4 npogeccHOHAIbLHOI
JesITeILHOCTH

B 06s1acTH HEHHOCTH HAYYHOI0 MIO3HAHUS:

-c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHsI HAYKH M OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO HA JHAIOre KYJIBTYD,
CMOCOOCTBYIOIIET0  OCO3HAHWIO CBOETO0 MecTa B  IOJNHKYJIBTYDHOM MHpE;, -
COBEpIICHCTBOBAHUE  S3bIKOBOM W YHTATEIbCKOW  KyIbTYphl KaK  CpEICTBA
B3aUMOJICHCTBUSI MEX/y JIIOJBMHU U TO3HAHUS MHpPA; - OCO3HAHUE HEHHOCTH HAYYHOM
JESITeIbHOCTH, TOTOBHOCTh OCYUIIGCTBJIATH MPOEKTHYIO M HCCIIEI0BATCILCKYIO
JIEATENLHOCTh HHMBUAYAJIBHO U B IPYIIIIE.

OgJjiajieHHe YHUBEPCAJbHBIMH YUe0HBIMH MO3HABATEILHBIMH ACHCTBHSIMM:

B) pabora c wuHpOpMaimeil: - BIaJeTh HaBbIKAMU NOJNYy4YeHUS HHOOpPMALMH U3
HCTOYHMKOB pa3HBIX THIOB, CAMOCTOSTEIbHO OCYIICCTBIISTH I[OWUCK, aHaJH3,
CHCTEMATH3AIMI0 W HWHTEPIPETAUI0 HWHOOPMALMK PA3JIUYHBIX BHIOB H  (OpM
MPEJICTABIICHUS, - CO3/aBaTh TEKCThl B Pa3IMUYHBIX (OpPMATaxX C Y4ETOM Ha3HAUCHHS
uH(opMaLuK U LEeTeBOH ayAnTOPUH, BHIOUpAst ONTUMAIBHYIO (DOPMY MPEACTABICHUS U
BU3yaIu3aIiu

- OLICHUBATH JIOCTOBEPHOCTD, JISTHTUMHOCTh HH(OpPMAIINH, €€ COOTBETCTBHE MTPABOBBIM
U MOPaJIbHO-3TUYECKUM HOpMaM;

- WCIOJIB30BaTh CPEJACTBA MH(POPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pElIEHud  KOTHUTHBHBIX, KOMMYHHMKATMBHBIX W  OPraHM3alMOHHBIX 3agad ¢
cobmoaeHreM TpeOOBaHMH  JPrOHOMHKH, TEXHUKHA  O€30MacHOCTH, THUTHEHBI,
pecypcocOepekeHusl, TMPABOBBIX W ITUYECKHX HOPM, HOPM HHGOPMAIIMOHHOM
0e30I1aCHOCTH;

- BJaJeTh HaBBIKAMH PACIO3HABAHWS W 3alUThl HH(OpMAIUHK, WHOOPMAIMOHHOM
0e30MaCHOCTH JTUIHOCTH

JucuunianHapHbIe:-yMeTh  ONEPUPOBATh HOHITHUSIMH:  PalMOHANbHAs  (DYHKIHUS,
nokasatenbHass (QyHKUOus, cTeneHHas —(yHKUWs, Jorapupmuueckas (QyHKIUS,
TPUrOHOMETpUUECKHe (YHKIMH, oOpaTHble (YHKIUHM;, YMEHHE CTPOUTH TrpaduKH
M3y4eHHBIX (DYHKIUH, HCIONB30BaTh TpadUKH MPH HM3YYSHUH TPOLECCOB U
3aBUCUMOCTEH, MpPU PEHICHWH 3aj7a4 W3 JPYyruxX y4eOHBIX HpPEJMETOB W 3aaad u3
peasbHOM JKU3HM; BEIPaXaTh (HOPMyJIaMH 3aBUCUMOCTH MEXLY BETHUHHAMM;

-yMEeTh OICPUPOBATH MOHATHSIMH: TOXKIECTBO, TOXICCTBCHHOE IPeoOpa3oBaHue,
ypaBHCHHME, HEPABEHCTBO, CHCTEMa YpPaBHEHHA W HEPABCHCTB, PaBHOCHILHOCTH
YpaBHCHMI, HEPABCHCTB M CHCTEM, PallMOHAIbHBIC, HPPAIlMOHAIbHBIC, TOKa3aTeIbHbIC,




CTENICHHBIC, JIOTapH(PMUUECKHE, TPUTOHOMETPUUYECKHE YpPaBHEHHS, HEPABEHCTBA H
CHCTEMBI; YMEHHE PEIIaTh YPAaBHEHUSI, HEPABEHCTBA U CUCTEMBI C IIOMOIIBIO PA3IMIHBIX
MPUEMOB; PELIaTh YPaBHEHHS, HEPABEHCTBA

U CHCTEMBI C NapaMETPOM; MPUMEHSATHh ypaBHEHHS, HEPABEHCTBA, MX CHUCTEMBI LIS
peLIeHUsT MaTeMaTHIECKNX 3aad U 3a4a4 U3 Pa3In4HbIX 00JacTel HayKu U pPeasbHOH -
YMETb CBOOOZHO OIEPHUPOBATh MOHSATHUSAMH: JABWKEHHE, NapaJUICIbHBIH IEpeHoc,
CUMMETpHs Ha IUIOCKOCTH M B IPOCTPAHCTBE, IOBOPOT, NpeoOpa3oBaHME ITOT00MS,
noAo0HbIe PUTYpPHI; yMEHHE Paclio3HaBaTh PaBHBIE U MOJ00HBIE (QUTYpPBI, B TOM YHUCIIE B
IOpUPOJAE, HUCKYCCTBE, apXUTEKType; YMEHHE HCIOJIb30BaTh TI'€OMETPUUYECKUE
OTHOIICHHSI, HAXOIUTh T€OMETPUUECKHE BEJIMYMHBI (JUIMHA, YTOJI, IJI0IIaab, 00beM) Ipu
PELICHUH 33124 U3 IPYTUX YI€OHBIX IPEAMETOB U U3 PEATbHON JKU3HH;

OK 03 IlnanupoBats u
peain30BbHIBATH COOCTBEHHOE
npogeccuoHaIbHOE U
JIMYHOCTHOE Pa3BUTHE,
NpeANPUHAMATEIbCKYIO
JeATeJbHOCTh B
npodeccuoHaIbLHOI cdepe,
HCNOJIb30BATh 3HAHUS 10
(uHaHCOBOII TPAMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTyalHUsAX

B o0s1acTH 1yX0BHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

- c(pOopMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITHIECKOTO IOBEJCHNUS; - TIOCOOHOCTH
OLICHUBATh CHUTYyallHI0 W IPUHAMAaTh OCO3HAHHBIE PEIIEHHSA, OPHEHTHPYACh Ha
MOpAJIbHO-HPABCTBCHHBIC HOPMBI M LEHHOCTH; - OCO3HAaHUE JIMYHOIO BKJIana B
MOCTPOEHHE YCTOHYUBOTO OyIyIIEro; - OTBETCTBEHHOE OTHOILICHUE K CBOMM POAUTEISIM
u (MIKM) JPYTrMM 4WIEHaM CEMbH, CO3/IaHHMI0 CEMbHM Ha OCHOBE OCO3HAHHOTO NMPHHSTHS
LIEHHOCTE! CEMEMHOM KU3HU B COOTBETCTBUU C TpaauLMsaMu Hapo1oB Poccuu.
OgJ1aieHNe YHUBEPCAJIBHBIMH PeryJIiTHBHBIMHU AeiiCTBHAMU:

a) CaMOOPTraHU3aLUs: - CAMOCTOSATEIBHO OCYLIECTBIIATh IO3HABATENbHYIO AEATEIBHOCTD,
BBIABIATh MNpPOOJIEMBI, CTaBUTh W  (OPMYJIHUPOBATh COOCTBEHHBIC 33/a4d B
00pa3oBaTeNbHON JEATENFHOCTH U JKU3HEHHBIX CHUTyalUsX; - CaMOCTOSTEIHHO
COCTaBJIAThH IUIAH PEUICHUs MPOOJIEMBI C YI€TOM MMEIOIINXCSI PECYpPCOB, COOCTBEHHBIX
BO3MOXKHOCTEH M IPEANOYTEHHH; - JaBaTh OILICHKY HOBBIM CHUTYAIHAM; CIIOCOOCTBOBATh
(hOopMHPOBaHMIO W TIPOSIBICHHUIO LIMPOKOW SPYAWIMH B PA3HBIX O0JIACTAX 3HAHUM,
MOCTOSIHHO IIOBBIIIATh CBOM 0Opa3oBaTeNbHBII M KyJIbTYPHBI YpOBEHbB; 0)
CaMOKOHTPOJIb: HCIIOJIb30BaTh TpPHEMBbl pediekcuu is OLECHKH CHTyaluH, BbIOOpa
BEPHOI'O PEILCHUS

-yMETb OLICHUBATh PUCKHU U CBOCBPEMEHHO NPUHUMATh PELICHUS 0 UX CHHKCHUIO; B)
OMOIIMOHAIBHBI HWHTEIUIEKT, NpEeANojaralomuii c(hOpMUPOBAHHOCTb: BHYTPEHHEH
MOTHBALIMY, BKIIIOUYAIOUICH CTPEMIJICHHE K JOCTHKCHMIO LIEJIUM M YCIEXY, ONTUMU3M,
WHHULAATUBHOCTb, YMEHHE JIEICTBOBATH, UCXOMAA M3 CBOMX BO3MOXHOCTEH; - SMIIATHH,
BKJTFOYAOIICH CIIOCOOHOCTh MOHMMAaTh YMOLMOHAIBHOE COCTOSHUE APYTHX, YIUTHIBATh
€ro TpH OCYHIECTBICHHHM KOMMYHHUKAIMH, CIIOCOOHOCTh K COYYBCTBHUIO U
COIIEPEIKMBAHUIO; COLIMAIBHBIX HABBIKOB, BKJIIOYAIOMIMX CIOCOOHOCTH BBICTPAHBAThH
OTHOIIEHWS C JPYTMMH JIIOABMH, 3a00THUTHCS, MPOSIBIATH HMHTEpEC W paspemarb
KOH(IIUKTBL

JucuuniinHapHsbie:

-YMETh OIIEpUPOBATH NOHATUSAMU: PALMOHANBHBIE, UPPALMOHAIbHBIC, IIOKA3aTEIIbHBIE,
CTETeHHbIE, JIorapu(MHUUECKHe, TPUTOHOMETPUYECKUE YPaBHEHHUsI M HEPAaBEHCTBA, MX
CUCTEMBL;-yMETh OIIEPUPOBATh MOHITUAMH: MHOTOTPAHHUK, CEUEHUE MHOIOIDAaHHUKA,
Ky0, mapajienenunes, npu3Ma, Oupamuna, (uUrypa M TOBEPXHOCTh BpalICHUS,
LWIMHADP, KOHYC, 1map, cdepa, ceueHus (Urypbl BpalleHHUs], IUIOCKOCTh, Kacarouascs
cdepsl, IMIMHAPA, KOHYyCa, IUIONMAJb MOBEPXHOCTH IHPAaMHUBI, NPU3MBI, KOHYCa,
IWIMHApa, TUomanb cdepbl, o0beM KyOa, NPSIMOYTOJBHOTO NapajulelielnIesa,
MMPaMUbl, TPU3MBI, HUIHHAPA, KOHyCa, [Iapa; YMEHHE H300paskaTh MHOTOTPAaHHHUKU 1
MOBEPXHOCTHU BPAILIEHHs], UX CEYEHUSI OT PYKH, C OMOIIBIO YEPTEKHBIX HHCTPYMEHTOB
U JJEKTPOHHBIX CPEJCTB; YyMEThb PACIO3HABaThb CUMMETPHIO B IPOCTPAHCTBE; YMETH
pacrno3HaBaTb  NpPaBUJIBbHBIE  MHOTOIPAaHHHMKH;-yMEThb  ONEPHPOBAaTh  MOHITHUSAMU:
IpSIMOYTOJIbHAsE CUCTEMA KOOpPJMHAT, KOOPIMHATBI TOYKU, BEKTOP, KOOPIUHATHI
BEKTOPA, CKAJIIPHOE IIPOU3BENEHUE, YIOJd MEXIy BEKTOpaMH, CyMMa BEKTOPOB,
MPOM3BEICHHE BEKTOpAa Ha YHCJIO; HAXOAWTH C IIOMOIIBI0 H3YYCHHBIX (HOPMYI
KOOpPJMHATHI CEPEUHBI OTPE3KA, PACCTOSIHUE MEKIY ABYMsI TOUKaMHU

OK 04 O dexTnBHO
B3aMMO/1eiiCTBOBATDH U
padorath B KOJLJIEKTHBE U

-TOTOBHOCTh K CaMOPAa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOIPEEICHUI0 OBJIaJICHUE
HaBBIKAMU y4e0HO-HCCIIeI0BATENbCKOM, MPOEKTHOM H COIMAJIbHOM
nestenbHOCTH. OBJIaIeHNe YHHBEPCAILHBIME KOMMYHUKATHBHBIMH JICHCTBUSIME: 0)
COBMECTHAS ACATEIIBHOCTD:

- IOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMAHTHON W WHAWBHIYAIEHOW pabOTHI; -
MPUHUMATh LIETd COBMECTHOM JESATENIbHOCTH, OPTraHW30BbIBATH M KOOPAUHUPOBATH
JISUCTBUSL 1O €€ JOCTHMIKEHMIO: COCTAaBJATH IUIaH JAEUCTBHIA, paclpelneisiTb poju ¢
Y4€TOM MHEHHH YYaCTHHUKOB OOCYXIATh pPE3yJIbTaThl COBMECTHOW palOoTHI, -
KOOPJIUHHUPOBATh W BBITIOJNHATH pabOTy B YCIOBHUSIX PEATbHOTO, BHPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aWMOJECHCTBUSA, - OCYIIECTBIIATH TO3UTHBHOE CTPAaTErHYECKOe
MOBE/ICHUE B PA3IMYHBIX CUTYalHsIX, MPOSIBIATH TBOPUYECTBO W BOOOpakeHHE, OBITH
MHUIUATHUBHBIM.T) IPUHSITHE ce0s1 ¥ IPYTUX JIIOJEH: - MPUHUMATh MOTHUBBI U apTYMEHTBI
JIPYTUX JIIOJEH TpY aHalu3e pe3yJbTaToOB JAESITECILHOCTH; - NMPU3HABATh CBOE MPaBO M
MpaBoO JIPYTUX JIIOJEH Ha OMMUOKH; pa3BUBATh CITOCOOHOCTh MOHMMATH MHP C MO3UITUU




KOMaH/ae

JPYroro yejoBeKa.
JucuunjuHapHblie:

-YMETb OIEPUPOBATh NOHATHAMHU: CIIy4allHbIH OIBIT U CIIy4aliHOe COOBITHE, BEPOSTHOCTH)
CIIy4aifHOTO COOBITHS; yMETh BBIYHMCIIATH BEPOSATHOCTH C UCIIOJIBb30BaHHEM I'pad)UuecKUX
METOZOB; IPUMEHATH (POPMYJIBI CIOKEHHUS M YMHOXKSHUSI BEPOATHOCTEH, KOMOMHATOPHBIE
(daxTel 1 GopMyINIBI IPH PELICHUH 3a]ad; OLCHHBATh BEPOSTHOCTH PEajbHBIX COOBITHIA
3HAKOMCTBO CO CIy4YallHBIMHM BEIMYMHAMH; YMEHHE NPHUBOAUTH MPHMEPHI MPOSIBICHUS
3aKOHa OOJBLIMX YHCEN B HPUPOJHBIX M OOLIECTBEHHBIX SIBICHMAX;-yMETh CBOOOIHO
OIIEpUPOBATH MOHSATHAMHU: CTEIICHB C LIEJIBIM [T0Ka3aTelleM, KOpeHb HaTypallbHOM CTEIeHH,
CTENeHb YMETh pellaTh TEKCTOBBIC 33Jja4d Pa3HBIX TUIOB (B TOM YHCIIC HAa HPOLECHTHI,
JIOJNIM W 4acTH, Ha JIBWKEHHE, paboTy, CTOMMOCTh TOBapOB M YCIyT, HAJOTH, 33/1a4d U3
00NIacTH YNpPAaBJICHUS JIMYHBIMA U CEMEHHBIMH (DMHAHCAMH); COCTABIISATH BBIPAXKCHHS,
yYpaBHEHUs], HEPABEHCTBA U MX CHCTEMBI 0 YCIOBHIO 3aJlauH, HCCICIOBAThH MOITyYSHHOES
pelIeHre U OLCHUBATh NPAaBIONOJOOHOCTE Pe3yIbTaTOB; -yMEeTh CBOOOIHO OIIEPHPOBATH
TMOHATHAMH: Tpaduk (QYHKIMH, oOpaTHas (YHKOHSA, KOMIO3WIMSA (YHKIWH, THHEHHAs
GyHKUM, KBagpaTuyHas (YHKOMSA, CTEHEeHHas (QYHKOHMSA C ILeJNBIM  IOKa3aTeleM,
TpUTOHOMETpHYeCKne  (QYHKIWH,  OOpaTHBIE  TPUTOHOMETpHYECKHE  (YHKIUH,
nokasaTesjbHas M Jiorapudmuueckas (QyHKIMHM; YMEHHE CTPOUTh Tpaduku (YHKIMH,
BBITIOJHATH MpeoOpa3oBaHusl rpaduKoB (QyHKUHWIL;- YyMETh HCHONB30BaTh IpaduKy
(yHKIMHA Ui M3y4eHUs NPOLECCOB U 3aBUCHMOCTEH INMPU PEUIeHHH 3ajad U3 JAPYrux
yueOHBIX IPEAMETOB ¥ U3 peaJbHOW KHU3HU; BBIpAXKaTh (GopMynaMu 3aBUCUMOCTH MEXKIY
BEJINUMHAMU;-yMEHHE CBOOOJHO ONEPUPOBATH MOHATHSAMH: YETHOCTh (YHKIUH,
NEePUOJNYHOCTh  (YHKIHMH, OTPAaHMYEHHOCTh (PYHKIMH, MOHOTOHHOCTH (DYHKIIHH,
9KCTpeMyM (YHKLHMH, HANOOJbIIee U HAUMEHbIIee 3HAYCHUsS (DYHKLIUH HA MIPOMEKYTKE;
YMEHHE NPOBOJUTH UCCIIEAOBaHHE (DYHKIMU;-yYMEHUE UCTIOTIb30BaTh CBOIMCTBA M rpaduKH
GbyHKUMIT 171 penieHns ypaBHEHMH, HEPaBEHCTB U 3a]a4 ¢ apaMeTpaMu; H300pakaTh Ha|
KOOPJMHATHOM IUIOCKOCTH MHOXKECTBA PEIICHUH YpaBHEHHI, HEPABEHCTB H CUCTEM

OK 05. OcyurecTBasTh
YCTHYIO M MACHMEHHYI0
KOMMYHHMKAIINIO HA
roCy1apCcTBEHHOM fI3bIKe
Poccuiickoit @egepanum ¢
y4yeToM oco0eHHoCTeii
COLMAJILHOTO U KYJbTYPHOI0
KOHTEKCTa

B 00J1acTH CcTETHYECKOro BOCIIUTAHUS

- JCTETHMYECKOE OTHOIICHHE K MHPY, BKJIIOYAs 3CTETHKY HAYyYHOTO TBOPYECTBA,
nprCymero GU3NMIecKoi HayKe;

- CHOCO6HOCTL BOCHpI/IHI/IMaTL pa3J’II/I‘IHI>Ie BHUIbI I/ICKyCCTBa, Tpa}lI/IHI/II/I nu TBOp‘-IeCTBO
CBOETO U IPYTUX HApOJOB, OIIYIIATh SMOIMOHATILHOE BO3JIECTBHE UCKYCCTBA;

- y6e)KI[eHHOCTI> B 3HAYUMOCTHU [JII JIMYHOCTHU U O6IJ_IGCTBa OTCYCCTBCHHOTO H
MHUPOBOI'O UCKYCCTBA, STHUUECKUX KYJIbTYPHBIX TPaJULUil U HAPOJHOI'O TBOPUYECTBA;
-TOTOBHOCTH K CaMOBLIpa)KeHI/IIO B pa3HI>IX BUIax I/ICKyCCTBa, CTpeMHeHI/Ie HpOHBJ’IHTI)
KayecTBa TBOPUECKOW JIMIHOCTH.

OBiaieHne YHUBEPCAJIBHBIME KOMMYHUKATHBHBIMH 1€CTBUSIMH:

a) oOIieHue:

- OCYIIECTBIIATH KOMMYHHKAIIUHU BO BCEX cepax KU3HH;

- pacmo3HaBaTh HEBEpOANbHBIC CPEICTBa OOMICHMS, TOHUMATh 3HAYCHHE COIMAIBHBIX
3HAKOB, PAaCIIO3HABATh MPEANOCHUIKH KOH(DIMKTHBIX CUTYallUil M CMTYaTh KOH(JIUKTEL,
- pa3BepHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUS C HCIIOIB30BAHUEM SI3BIKOBBIX
CPEJICTB.

JucuuninHapHbie:

-yMeTh ONEPUPOBATH MOHATUSAMU: CpelHee apuMeTHuecKoe, MearaHa, Haubobpiee u
HauMeEHbIlIee 3HAYCHHS, pa3Max, IUCTEPCHUs, CTAaHAapTHOE OTKIOHEHHWE YHCIOBOTO
Habopa; yMeHHe W3BIIEKaTh, WHTEPIPETHUPOBATH WHGOPMANHNIO, IPEACTABICHHYIO B
TaONUIIAX, HA AHarpaMMax, rpaduKax, OTPaKaroIIyI0 CBOMCTBA PeallbHBIX MPOIECCOB U
SIBIICHUI; TPEACTaBIATh WHQOPMALHUIO C MPUMEHEHHEM TrpadU4ecKuX METOIOB U
3JIEKTPOHHBIX CPEJCTB;

-yMeTh CBOOOJHO ONEPUPOBATH IMOHITHAMU: TOYKA, MPSIMasi, INIOCKOCTh, IPOCTPAHCTBO,
OTPE30K, JIy4, IUIOCKUNA YTroJj, ABYTPAHHBIN yroil, TpeXIpaHHBIA YroJ, NepeceKaromuecs,
HapaJTHeHBHHe nu CerHII/IBaIOHII/IGCSI pr{MBIe, HapaJ'IIIeJ'IBHOCTB nu HepHeH}II/IKyHHpHOCTB
IPSMBIX U IUIOCKOCTEH, YroJl MEXIy MpPSIMBIMU, YIOJd MEXAY IPSAMON U IIOCKOCTBIO,
YTOoJI MEXKAY TUIOCKOCTSIMHU; PAacCTOSIHHE OT TOYKH JIO TUIOCKOCTH, PACCTOSTHUE MEXKITY
pr{MBIMI/I, paCCTOfIHI/Ie Me>1<11y IINIOCKOCTSIMM:

-yMeTh WCIIOJIb30BaTh TNPH pEHICHHH 3aJad  HM3y4deHHbIEe (AaKThl W TEOPEMbI




IJIaHUMETPUU; YMCHUC OLICHUBATL PAa3MEPhI 00BEKTOB OKpYXKaromero Mmupa

OK 06. IposiBasaTh
TPa’KIAHCKO-
NaTPHOTHYECKYIO MO3ULHIO,
JeMOHCTPHPOBATH 0CO3HAHHOE
NoBe/IeHuEe HAa OCHOBE
TPATUIHOHHBIX
ol1IeYeT0BeYecKUX
HEeHHOCTel, B TOM YHCJIe C
y4eTOM rapMOHH3ALMHT
MEKHAIHOHAJIBHBIX H
MesKpeTUTHO3HBIX
OTHOLUEHUI, IPUMEHSATH
CTaHAAPTHI
AHTHKOPPYNIOHHOTO
TOBe/IeHHUsI

B yacTn rpakagaHcKoOro BOCIIMTAHUSA

-:0CO3HaHHUE 00YJAIOIIUMHUCS POCCUHCKON IPaKIaHCKOW HIEHTHYHOCTH;
LEJICHAIIPABJICHHOE PAa3BUTHE BHYTPEHHEW MO3UIMH JIMYHOCTH HAa OCHOBE JYyXOBHO-
HPaBCTBEHHBIX LIEHHOCTeW HaponoB Poccuiickoii ®Penepanum, HCTOPUYECKUX U
HAIIMOHAJBHO-KYJIbTYPHBIX TPAaIUIHi, (OPMUPOBAHHE CUCTEMBI 3HAYMMBIX IEHHOCTHO-
CMBICJIOBBIX ~ COLMAJIBHOTO M  KYyJbTYPHOTO KOHTEKCTa HapoJOB, OLIyLIaTh
SMOLMOHAIBHOE BO3/CICTBHE NCKYCCTBA;

-yOEXICHHOCTh B 3HAYMMOCTH ISl INYHOCTU U OOIIECTBA OTEYSCTBEHHOTO U MUPOBOTO
HCKYCCTBA, 3THUYECKUX KYJIbTYPHBIX TPaAULUN U HAPOIHOTO TBOPUECTBA;

-TOTOBHOCTb K CAMOBBIP@XCHUIO B Pa3HbIX BHIAX HUCKYCCTBA, CTPEMIICHUE NPOSBIATH
KauyecTBa TBOPUECKON JTMUYHOCTH JTUYHOCTH;

- OCO3HaHHE CBOMX KOHCTUTYIMOHHBIX TIpaB M OOS3aHHOCTEH, yBa)keHHE 3aKOHA W
IIPaBOIIOPSIIIKA;

MPUHATHE TPAJAWIUOHHBIX HAIMOHANBHBIX, OOIICYCTIOBEYCCKUX T'yMAaHUCTHYCCKHX H
JIEMOKPAaTUYECKUX LIEHHOCTEN;

-TOTOBHOCTh IPOTHBOCTOSTh HJCOJOTMU 3KCTPEMH3Ma, HAIMOHAIM3Ma, KCCHOGOOUH,
JACKPUMHUHALMM 10 COLUMAaJIbHBIM, pEJIUTHO3HBIM, pPAacoOBBIM, HAIlMOHAJIBHBIM
MpU3HaKaM;

-TOTOBHOCTh BECTH COBMECTHYIO JIESITEILHOCTh B MHTEpECax I'Pa)kJIaHCKOTO OOIIECTBa,
Y9acTBOBaTh B CaMOYIPABICHHH B 00IIc0Opa30BATENEHOW CPENCTB OPTaHU3AINH M
JIETCKO-IOHOLIECKUX OpTraHU3aLusX;

-YyMEHHUE B3aUMOJEHUCTBOBaTh C COLMAJIbHBIMU MHCTUTYTAaMU B COOTBETCTBUU C HUX
(DYHKIHUAMU ¥ Ha3HAUYCHUEM;

-cOpMHUPOBAaHHOCTE ~ POCCHHCKOW  TPaKTAHCKOM HWACHTUYHOCTH, MATPHUOTH3MA,
YBaXXEHUsSI K CBOEMY HapOJy, YyBCTBa OTBETCTBEHHOCTH mepen PoauHoM, ropaoctu 3a
CBOM Kpal, cBOO PoauHy, CBOW $3BIK M KyJIbTYypy, HpOLUIOE U HACTOsIIEe
MHOTOHAaLlMOHAJILHOTO Hapoaa Poccuy;

-TOTOBHOCTh K TYMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

IIaTpuoTH4YeCKOro BOCIUTAHUSA:

-CIIOCOOHOCTh WX WCIIOJBb30BAHUSA B IO3HABATCILHOW M COIMAIBHON MpPaKTHKE,
TOTOBHOCTb K CaMOCTOSTEIHHOMY IUIAHHPOBAHWUIO W OCYIISCTBICHHIO YIEeOHOM
NESATeTPHOCTH, OpTaHW3allMid y4eOHOTO  COTPYOHHYECTBA C  IENarOrMYeCKUMHU
paOOTHMKaMH W CBEPCTHHKAaMH, K YYacTHIO B TOCTPOCHHH WHIMBHIYaJbHOMH
00pa3oBaTeNFHON TPACKTOPHU;

-OBJIaJICHAC HaBBIKAMU y4eOHO-HCCIIEIOBATEIbCKOMH,
JIeSITENIbHOCTH

JAucuMniiuHapHble: yMeTh ONEPUPOBATH MOHATHAMU: MPSAMOYTOJbHAs CHCTEMaA
KOOpAWHAT, KOOpPJMHAThl TOYKH, BEKTOP, KOOPAMHATBHI BEKTOpa, CKaJISIpHOE
MIPOU3BEJICHUE, YTOJ MEXAY BEKTOpaMH, CyMMa BEKTOPOB, NPOU3BEJECHUE BEKTOpa Ha
YKCJI0; HAXOAUTh C MOMOIINBI0 HU3YYCHHBIX (POPMYJT KOOPIMHATHI CEPEIUHBI OTPE3Ka,
paccTosiHuEe MEXy IBYMsI TOUKAMU;

-YMEHUE IPUBOJUTH NPUMEPHl MATEMATUUECKUX OTKPBITMM POCCHUHCKONM U MHUPOBOIL
MaTeMaTHYeCKON HayKH.

-yMeTb BBIOMPATh MOAXOISAIINN W3YUYSHHBIN METOM IS PEUICHHUs 3a/lau, Paclio3HaBaTh
MaTeMaTH4ecKue (PakThl U MaTeMaTHYECKHE MOJCTH B MPUPOAHBIX M OOMICCTBEHHBIX
YMETb OTePUPOBATH MOHATUIMHU: CIYYalHBIA OIBIT U CIIy9aliHOE COOBITHE, BEPOSTHOCTD
CIIy9alfHOTO COOBITHS;

-yMETb BBIYHCIIATH BEPOATHOCTH C UCIIOIF30BaHUEM I'pa)UIeCKUX METOMIOB; IPUMCHSTH
(hopMyINBI CIOKEHHUSI U YMHOXKEHUSI BEPOATHOCTEH, KOMOMHATOPUKH, KOMOWHATOPHBIE
dbopMynpl  TIpU  pelIeHWH 3aj]ad; OICHUBATH BEPOATHOCTH PEATBHBIX COOBITHH;
3HAKOMCTBO CO CJIyYaHBIMU BEJIMYMHAMU;, YMEHUE MPHUBOJUTH MPUMEPHI MPOSIBICHUS
3aKOHA OOJIBIIMX YHCEI B MPUPOTHBIX U OOIIECTBEHHBIX SBJICHUSIX

MPOEKTHOM UM  COLMAJIBHOMN




OK 07 CopneiicTBOoBaTH
COXPaHEHMI0 OKPY Karouleit
cpesbl, pecypcocdepeskeHHIo,
NPUMEHSITh 3HAHHUs 00
H3MEHEeHHH KJIMMAaTa,
NPUHIUIBI 0epPeKITUBOTO
NPOU3BOACTBA, 3PPEeKTUBHO
JIeficTBOBATH B
Ype3BBIYAHHBIX CHTYAIHSIX

B 00;1acTH 3K0/10rH4€CKOr0 BOCIIMTAHMS:

-HE IPUHUMATh JEHCTBHSA, IPUHOCSIINE BPE OKPYXKAIOLIEH Cpere;

-yYMETb IPOTHO3UPOBATH SKOJIOTHIECKUE MTOCIEACTBUS ACHCTBUH, MPENOTBPAIATH UX;
-pacIIMpHUTh OMBIT JESATENbHOCTH SKOJOTHYECKON HAINpaBICHHOCTH; pa3pabaThIBaTh
IUIAaH pEeIMICHWs NpOoOJeMBl C YYETOM aHalInM3a WMCIOIUXCS MaTepHalbHBIX H
HEMaTEepPHAIbHBIX PECYPCOB; OCYIIECTBIIATH IIEJICHANpPABICHHBIN IONCK MeEepeHoca
CPEACTB M CHOCOOOB JICHCTBUS B MPO(PECCHOHATIBHYIO CPEAY; YMETh NEPEHOCUTh 3HAHUSA
B MIO3HABATEJIFHYIO U MPAKTUYECKYIO0 O0JAaCTH KHM3HEACSTEIBHOCTH ITIpeiaraTh HOBBIC
MPOEKTHI, OLEHUBATh HAEU C MO3ULIUU HOBU3HBI, OPUTMHAIBHOCTH, IPAKTHUECKOU
3HaYMMOCTH; JaBaTb OIEHKY HOBBIM CHTyallUsM, BHOCUTb! KOPPEKTUBHl B
JIeSITeNIbHOCTD, OLIEHUBATh COOTBETCTBHE PE3Y/ITAaTOB IIEISIM

JucuuniuHapHsble:

- YMETh ONEpHpPOBATh MOHATHAMH: (DYHKIHWS, HEIpEpbIBHAS (YHKIWS, MPOW3BOIHAS,
nepBooOpa3Hasi, ONPENCICHHBI  WMHTErpajl; yMETb HAaxOJUTh  INPOM3BOAHBIC
3JIEMEHTApHBIX (yHKOMH, WCIONB3ys CIPABOYHBIE MAaTEpPHANBl;, HCCICIOBaTh B
IpoCTEWIINX ciaydassX (QYHKIUM HAa MOHOTOHHOCTb, HAXOAWTh HAWOOJNBIINE U
HaWMCEHBIINE 3HAYCHUS (QyHKIUH; CTPOUTH Irpa)iKi MHOTOWICHOB C HCIIOJIb30BAHHEM
amnmapara MaTeMaTHYeCKOr0 aHaIu3a; MPUMEHATh IPOU3BOAHYIO NIPH PELICHUH 33734 Ha
JBIDKCHUE;, pellaTh IPaKTUKO-OPHEHTHPOBAaHHbIE 33jJa4d Ha HauOoNblInMe WU,
JIeSITENIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3yJbTATOB LENSIM HAaHMMEHBIIME 3HAUEHUS,
Ha HaXOXXICHHE ITyTH, CKOPOCTH U YCKOPEHHS; YMETh OIEpHUPOBATh HOHATHIMHU:
JBIDKEHHE B TIPOCTPAHCTBE IMOA00HBIE (GUrypel B MPOCTPAaHCTBE;, HCIIOJIL30BATH
OTHOIIICHHE IUIOLIAJIed MOBEPXHOCTEH M OOBEMOB IMOMOOHBIX (UTYp IMPHU pPELICHHU
3a1ad;

-YMEThb BBIYHCIATH TE€OMETPHYECKHE BEIMYMHBI (AJHMHA, YTOJ, IUIOMAnb, OObBEM,
TUIOLIA]Ib TOBEPXHOCTH), UCIIONIB3YsI N3y4EHHbIE METOBI M (DOPMYIIBI

IIK 2.3 KonTpoiupoBaTth 1
OLICHUBATH KAYeCTBO
BbIIIOJIHsIEMBIX Pa0oT.

Ymers:

- MPOBEPSITH KAYESCTBO BBITOIHAEMBIX PadoT;

- OMpENENATh COOTBETCTBHE TEXHMYECKOTO COCTOSHHSA OOOPYAOBAHUS MOIBHIKHOTO
COCTaBa Tpe6OBaHI/IHM HOPMAaTUBHBIX TOKYMEHTOB;

- O(I)OpMHHTI) OTYCTHYIO JOKYMCHTAIIUIO II0 KOHTPOJIIO TEXHUYCCKOTO COCTOSHUA
BaroHOB;

- U3MEPAThH apaMETPhl AMEKTPOHHBIX CXEM; TOJIb30BATHCS AIEKTPOHHBIMU TPHOOpaMH U
000pyIOBaHHEM;

- MPUMEHSATh OCHOBHBIC MOJIOKCHUS U AKCHOMBI CTATUKH, KUHEMATHKH, THHAMHKH,
JieTasieil MaliH IPU KOHTPOJIE U OI[EHKE KaueCTBA BBIMOIHIEMBIX PadoT;

- BBIOMPATh JJIEKTPOU3MEPUTEIbHbIE TPUOOPHI; ONPEICTSITh MApaMETPhI AIEKTPUUECKIX
LIeTICH;

- KOHTPOJHPOBATH KAYECTBO BBITTIOJTHACMBIX pa60T MPpUMEHAA Tpe6OBaHI/IH HOPMAaTHUBHBIX
JIOKYMEHTOB K OCHOBHBIM BH/1aM IPOIYKIHUHU (YCIIyT) U TIPOILIECCOB;




4. COAEP KAHUE JTUCHUIIJIMHBI MK, IIM), CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JEJAM) C YKASAHMEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA AKAJIEMUYECKHUX
YACOB M BUJIOB YYEBHBIX 3AHATUI

Ce Jlutep IIpnmeuanune

Kon HaumenoBanue M€ | gace arypa

3aHs ™ / Komnerenuuu
pa3zesioB U TeM /BU]I 3aHATHS/ 0B

TUSA Ky

pc
Paznen 1. [ToBTOpeHne Kypca MaTeMaTHKH
OCHOBHOI HIKOJIBI.
MaTeMaTHKH OCHOBHOM

1.1 Tema 1.1. Ileap u 3agaum MaTeMaTHKH | 1 2 OK 01,0K 02, | J1.1J11.2 Jlexius-

IIpU OCBOEHHMHU CIleIHaJbHOCTH ba3oBbie OK 03, OK 04, | 519233 BU3yaJIM3alUs
3HaHWSIT M YMEHUS TI0 MaTeMaTHKe B OK 05, OK 06,

npodeccHoHaIBHO M B ITOBCEIHEBHOM OK 07

JeITeIbHOCTH(KOMOUHHD. YPOK)

1.2 Tema 1.2Uwncna u Beraucnenus. Breipaxkenns | 1 2 OK 01,0K 02, | J1.1J11.2
u  mpeoOpa3oBaHUS. HeitctBust ~ Hax OK 03, OK 04, | 23 Pabora B
MOJIOKUTEJIbHBIMU W OTPULATEIbHBIMU OK 05, OK 06, MaJIbIX
YHCIaMH, OOBIKHOBEHHBIMH U JECSTUYHBIMU OK 07 Tpymmax
Ipobsimu.  JIelcTBUST  CcO  CTENEHSMH, K 2.3
(bOpMyNBI  COKPAIIEHHOTO  YMHOMKEHHSL. (

KOMOWHHP.YPOK)

1.3 Tema 1.3 [leomempus wua nnockocmu. |1 2 OK 01,0K 02, | J1.1J11.2
Buovr  naockux ¢ueyp u ux nrowaow OK 03, OK 04, | 23 Pabora B
Ipaxmuxo-opuenmuposannuvle 3a0ayu Kypce OK 05, OK 06, MaJbIX
eeomempuu Ha nrockocmu.(I1p) OK 07, TIK 2.3 Tpymmax

14 Tema 1.4 IIpoueHTHbIE BBIYUCICHUS 1 2 OK 010K 02,1 JI1.1JI1.2
[IpocThie TPOLEHTHI, pa3HbIE CIMOCOOBI HX OK 03, OK 04, | 33 Pagora B

i OK 05, OK 06 MallbIX
BeruucineHus. Cioxuble mporeHTsl. (I1p)
rpymnmnax

15 1 2 OK 01,0K 02, | JI1.1J11.2 Jlexuns-
Tema 1.5 VYpaBHeHHS U HEpaBEHCTBA.

Jlunelinple, KBagpaTHbIE, APOOHO-IINMHEHHBIE OK 03, OK 04, 33 BH3YaIH3anA
OK 05, OK 06,
ypaBHeHHs U HepaBeHCTBa([Ip) OK 07

1.6 Tema 1.6 CucTteMbl paBHeHmit | 1 2 OK 01,0K 02, | J1.1J11.2
HepaBeHCTB. CmocoObl peleHusl CHCTEM OK 03, OK 04, | 23 PaGora B
TuHeNHbIX ypaBHeHUH. [lonsTHs: MaTpuua OK 05, OK 06, MaJibIX
2X2 n 3X3, ompexnenuTenb MaTpuipl. MeTtox OK 07 rpymnmnax
T'aycca. CucreMbl HEJMHEWHBIX YpaBHEHUN
(KOMOMHHP.YPOK)

1.7 Tema 1.7 Bxoxnoit koHTpoas. ['eomerpus | 1 2 OK 01,0K 02, | JI1.1JI1.2 Pabora B
Ha TUIOCKOCTH. Beraucnenust u OK 03, OK 04, | 23 MaJIbIX
npeoOpa3oBaHusl YPaBHEHUS U HEPABCHCTBA. OK 05, OK 07 rpymmnax
KonTponbnas padota (Ip)

Paznen 2. Ilpsimbie "
TLUIOCKOCTH B NMPOCTPAHCTBE




2.1

Tema 2.1. OcHOBHBIE  MOHSITHS
crepeoMeTpuu. PacronoxxeHue npsMbIX U
IJIOCKOCTEN
IIpeamert ctepeomerpun. OCHOBHBIE TOHATHS
(Touka, psiMasi, INIOCKOCTH, IPOCTPAHCTBO).
OCHOBHBIE aKCHOMBI CTEPEOMETPHH.
[epecekatomuecs, mapanieabHbIE U
cKperuBaronecs npsmsie. [Ipusnak n
CBOMCTBO CKPEIINBAIOIIMXCS MPSMBIX.
OCHOBHBIE IPOCTPAHCTBEHHBIE QUTYPHI.(
KOMOWHHP.YPOK)

OK 01, OK 03,
OK 04, OK 07

J1.1J11.2
33

Pa6ora B
MaJIbIX
rpymmax

2.2

Tema 2.2 [lapannensHOCTb NPSIMBIX,
MPSIMON U IJIOCKOCTEN MIOCKOCTEHN
[MapannensHble MpAMast U MIOCKOCTb.
Onpenencune. [Ipm3Hak. CBoiicTsa (¢
JIOKa3aTenbeTBOM). [lapannensHbre
mwiockocTu. Onpenenenue. [IpuzHak.
CaolicTBa (C T0Ka3aTeIbCTBOM).
(KOMOUHHDP. YPOK)

OK 01, OK 03,
OK 04, OK 07

JI1.1J11.2
33

Jleknus-
BU3YyaJIu3aLus

2.3

Tema 2.2 [lapannensHOCTh NPSIMBIX,
IIPSIMOU U IIOCKOCTEH IIIOCKOCTEMR
TeTpasp u ero IIEMEHTHI.
ITapannenenunen u ero sneMeHTsl. CBOWCTBa
MIPOTHBOTIOIOKHEIX TPaHeH 1 JuaroHanei
napaenenumnena. [loctpoeHne cedeHni.
(KOMOUHMP.YPOK)

OK 01, OK 03,
OK 04, OK 07

J1.1J11.2
33

Pa6ota B
MaJIbIX
rpyImnmnax

2.4

Tema 2.2 [lapannensHOCTh NPSIMBIX,
IIPSIMOU U IIOCKOCTEH IIIOCKOCTEHR
CBoiicTBa IPOTHUBOMOJIOKHBIX TPaHEeH U
JuaroHanei napamenenunena. Iloctpoenue
cedeHHUH. (KOMOMHUP.ypOK)

OK 01, OK 03,
OK 04, OK 07

J1.1J11.2
33

Jleknus-
BU3YyaJU3aIus

2.5

Tema 2.3 [leprieHANKYIAPHOCTH
HOPSMBIX, IPSIMOU U INIOCKOCTH,
minockocreil IlepnenauKysipHbIE IPsSIMBIE.
[TapannensHble TpsAMBIE, IEPIIEHANKYIISIPHbIC
k mnockocty. [Ipusnak
MEePIEHANKYIIPHOCTH IPSAMON M INTOCKOCTH.
JoxazarensctBo. [lepnenaukyisp u
HakJIOHHas. [lepneH UKy aspHbIE NIOCKOCTH.
[Ipu3Hak neprneHAUKyIIpHOCTH IUIOCKOCTEM.
JoxkasarensctBo. PaccrostHus B
npocTpaHcTBe.( KOMOMHHP.YPOK)

OK 01, OK 03,
OK 04, OK 07

JI1.1 J11.2
33

Jlexmus-
BHU3YyaU3aIus

2.6

Tema 2.4 Teopema o Tpex
nepneHuKkyspax. Teopema o Tpéx
nepreHauKyspax. Jlokaszarembctso. (
KOMOHMHUP.YPOK)

OK 01, OK 03,
OK 04, OK 07

J1.1J11.2
33

Jlekmus-
BH3YaJIn3aIus

2.7

Tema 2.4 Teopema o Tpex
NepHeHANKYJIIsIpax. YToJ MeXy IpsMoil 1
IUIOCKOCTBI0. YTOJ MEXAY IUIOCKOCTAMM. (
KOMOHMHUP.YPOK)

OK 01, OK 03,
OK 04, OK 07

JI1.1J11.2
33

PaGora B
MaJIbIX
rpymnmnax

2.8

Tema 2.5 TlapannenvHbie,
MepIeHANKYIAPHbIE, CKPEINBAIONIHECS
npsimble Pemenune 3anad. Ilpsimele u
IUIOCKOCTH B IIPOCTPAHCTBE. AKCUOMbL
cmepeomempuu. Ilepnenouxynsapnocme

OK 01, OK 03,
OK 04, OK 07,
K23

J1.1J11.2
33

Pa6ora B
MaJIbIX
rpymnmax




npamot u nrockocmu (Ilp)

2.9 Tema 2.5 TlapamienbHsie, OK 01, OK 03, | J1.1J11.2
MepIEeHANKYJISIPHBIE, CKPEIUBAIOIITUECS OK 04, OK 07, | D3 PaboTta B
npsimble Pemenue 3anad. Ilpsimele u K23 MaJbIX
IUIOCKOCTH B IIPOCTPAHCTBE rpymnmnax
Hapannenvrnocme 08yx npsamvix,

NepneHOUKYIAPHBIX NAOCKOCTU,
nepnenouxyiaprocms naockocmetl. (Ilp)

2.10 Tema 2.6 Pemenue 3anaq. [Ipsmeie u OK 01, OK 03, JI1.1 J11.2 Jlexus-
TUTOCKOCTH B MIPOCTpaHCTBe. Pacmonoxenne OK 04, OK 07, 33 BH3YaJIH3AIIL
HPAMBIX H INIOCKOCTEHN B MPOCTPAHCTBE. K 2.3
[epneHANKYISIPHOCTD U MapaJUIEIbHOCTD
NPSAMBIX U TIocKocTei. CKpeInBaronmecs
npsimble KonrposnbHas padora.(I1p)

Pazgen 3.KoopauHatsl M
BEKTOPBI

3.1 Tema 3.1 [lexapToBbI KOOPIUHATHI B OK 02, OK 03, JIT.1 JI1.2 Jlexuumsi-
npocTtpaHncTBe. PaccTos24Hue Mexy NByMs OK 04, OK 07 33 BHU3YaJIU3aIus
ToykaMu. KoopuHaThI cepeTuHbI
025Tpe3ka. JlekapToBbl KOOPAUHATHI B
npoctpanctse. [IpocTeiinme 3a1auu B
KoopanHaTax.( KOMOMHH. YPOK)

3.2 Tema 3.1 [lekapTOBEI KOOPAWHATHI B OK 02, OK 03, J1.1J11.2
npocTpaHcTBe. PaccTosiHre MEXTy ABYMS OK 04, OK 07 33 Pabora B
TOYKaMH, KOOPAWHATHI CEPEIUHBI MaJIbIX
oTpe3Ka.(KoMO ypoK) rpymmax

3.3 Tema 3.2 BekTopsl B IPOCTPAHCTRBE. OK 02, OK 03, JI1.1J11.2 Jlekrus-

Yron mexay Bektopamu. CkansapHoe OK 04, OK 07 33 BHU3YyaIU3aIus
npousBe/leHne BeKTopoB. ClokeHne n

BBIYMTaHNE BEKTOPOB. Y MHOKEHHE BEKTOPA

Ha 4yncio. KoMmianapHble BEKTOPBI.

CkaisipHOE IPON3BE/ICHHE BEKTOPOB.

PaznoxxeHne BekTopa 1o TpeM

HEKOMIUTAHAPHBIM BEKTOPAM..(

KOMOWHUP.YPOK)

3.4 Tema 3.2 BexTopsl B IPOCTPAHCTBE. OK 02, OK 03, JI1.1J11.2
VYron mexay Bektopamu. CkanspHoe OK 04, OK 07 33 Pabora B
pou3Be/ileHne BeKTopoB.. KoopanHate MaJIbIX
BEKTOPA, CKIIPHOE IIPOM3BE/ICHHE BEKTOPOB rpymnmnax
B KOOp/AMHATAX, YTOJ MEXAY BEKTOPAMH,

YToJI MEXAY MPSIMOH M TNIOCKOCTBIO, YTOJ
MEXY TUIOCKOCTSIMH.( KOMOMHUD.yPOK)

35 Tema 3.2 BexTopsl B MPOCTPAHCTBE. OK 02, OK 03, JI1.1JI1.2
Yron mexny Bektopamu. CkanspHoe OK 04, OK 07 33 PaboTta B
MpOU3BEJIEHNE BEKTOPOB. YpaBHEHHE MaJlbIX
TUIOCKOCTH. ['eoMeTpHudeckuii cMbICT rpymnmnax
onpenenurens 2x2.( KOMOMHUP.ypPOK)

3.6 Tewma 3.3 [Ipakxmuxo-opuenmuposanmvie OK 02, OK 03, | JII.1JI1.2

) o OK 04, OK 07, | 23 Pabora B
3a0a4u Ha KOOPOUHAMHOU NIOCKOCHMU
K 2.3 MaJIbIX
Koopounamnas nnockocme. (Ilp)
rpymnmnax

3.7 Tema 3.3 IIpakmuko-opuenmupogantbvie OK 02, OK 03, | JI1.1 JI1.2
3a0a4u Ha KOOPOUHAMHOU NIOCKOCMU OK 04, OK 05, | 93 Pabora B
Buiuucnenue paccmosmuii u nrowaoeu Ha OK 07, TIK 2.3 MaJbIX
naockocmu. Konuuecmeennvie pacuemui(I1p) rpymnmax

3.8 Tema 3.4 Penienue 3anau. KoopauHatsr OK 02, OK 03, | J1.1 JI1.2 Jlexnus-
¥ BEKTOPHI JIeKapTOBBI KOOPIMUHATHI B 33 BU3yaIH3aIMS




IIPOCTPAHCTBE. BEKTOPHI B IPOCTPAHCTBE.
CrnoxeHre 1 BEIIUTaHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YUCJIO.
Kommmanapasie BekTopbl. CKalsipHOE
IIPOU3BEICHUE BEKTOPOB. Paznoxenue
BEKTOPA 10 TPEM HEKOMILJIAHAPHBIM
BekTopam. [Ipocreiinue 3agauu B
koopauHatax. KoopuHaTel BeKTOpa,
paccTosiHuEe MeX 1y TOUKaMH, KOOPAUHATHI
CepeluHbl OTPE3Ka, CKAIIPHOE
MPON3BEICHUE BEK BEKTOPOB B KOOPAUHATAX,
YIOJI MEXAY BEKTOPAMHU YTOJI MEXAY IpIMOK
U IUIOCKOCTBIO, YTOJI MEXKAY IIIOCKOCTSIMU
Konrponbnas padora(Ilp)

OK 04, OK 07

Pazgen 4. OcCHOBBI TpPHUIOHOMETPHH.
Tpuronomerpuueckue  (PyHKUIMH.

4.1

Tema 4.1 Tpuronomerpudeckue GyHKIUH
MPOU3BOJILHOTO yIiia, yucna. PanuanHas u
rpajaycHast Mepa yria. Paguannas Mepa yria.
[ToBOpPOT TOYKHM BOKPYT Hauajla KOOPAUHAT.
OmnpeneneHue CUHyCa, KOCUHYCa, TAHTCHCA U
KOTaHreHca. 3HaKU CUHYyca, KOCHHYCa,
TaHTeHCa U KOTAHI'CHCA 110 YEeTBEPTSIM.
3aBHCHUMOCTD MEXIY CHHYCOM, KOCHHYCOM,
TaHT'€HCOM M KOTAaHT€HCOM OJTHOTO M TOTO K€
yriaa. (KOMOMHUD.ypOK)

OK 01,0K 02,
OK 03, OK 04,
OK 05, OK 06,
OK 07

JI1.1J11.2
33

Jlexknus-
BU3yaJIM3alUs

4.2

Tema 4.2 OcHOBHBIE
TPUTOHOMETPUYECKUE TOKAECTBA.
DopMyJIbl IPUBEACHHUS.
Tpuronomerpuueckue Toxaecrsa @opmyisl
npuseaeHusd. CHHyC, KOCHHYC, TAHT€HC U
KOTaHI'€HC yIVIOB o U -0.. Dopmyibl
MpuBeAeHUs(KOMOMHUP. YPOK)

OK 01,0K 02,
OK 03, OK 04,
OK 05, OK 06,
OK 07

J1.1J11.2
33

Pa6ota B
MaJIbIX

rpymnmnax

4.3

Tema 4.3 CuHyC, KOCHHYC, TAHTEHC
CYMMBI U Pa3HOCTH ABYX yrioB. CHHYC H
KOCHUHYC JBOIHOrO0 yria. @opmyisl
M0JIOBUHHOTO yria. CyMMa U pa3HOCTb
cuHycoB. CyMMa U pa3HOCTb KOCHHYCOB.
CuHyc ¥ KOCHHYC JIBOMHOTO yria. ®opMyisl
MOJIOBUHHOTO yTJIa. KOMOHHUP.YPOK)

OK 01,0K 02,
OK 03, OK 04,
OK 05, OK 06,
OK 07

JI1.1 J11.2
33

Jlexmus-
BHU3yaIu3aIus

4.4

Tema 4.3 Cunyc, KOCUHYC, TAHT€HC
CYMMBI U Pa3HOCTH ABYX YTJIOB.
[IpeobpazoBaHust CyMMEI
TPUTOHOMETPUUECKUX (DYHKLHUIT B
MIPOM3BE/ICHUE U IIPOU3BEJICHNS B CYMMY.
BrlpakeHne TPUTOHOMETPUUECKUX (DYHKIIUI
Yepe3 TAHT€HC TTOJIOBUHHOTO apTyMEeHTa.
IIpeoOpa3oBaHust MPOCTEHIITNX
TPUTOHOMETPUYECKHX BBIPAXKEHUI.
KOMOWHHP.YPOK)

OK 01,0K 02,
OK 03, OK 04,
OK 05, OK 06,
OK 07

JI1.1J11.2
33

Pa6Gora B
MaJIbIX

rpymnmnax

4.5

Tema 4.4 dyHkuU, X CBOKHCTBA.
Cnoco0Osl 3amanus ¢pyakinuii. O6nacth
OTIpeNIeNIeHUs] 1 MHOXECTBO 3HAYCHUN
dbynkuii. Y€THOCTH, HEYETHOCTD,
nepruoANIHOCTh PpyHKIMHA. CroCOOBI
3agaHus GyHKIUHA( KOMO. ypoK)

OK 01,0K 02,
OK 03, OK 04,
OK 05, OK 06,
OK 07

JI1.1J11.2
33

Jlexus-
BH3YaJIn3aIus

4.6

Tema 4.5 Tpuronomerpuueckue GpyHKINH,
ux cBoiictBa u rpapuxu. O6nacts
OIIpeZIeTIeHNUsI U MHOXECTBO 3HAYCHUH
TpUroHoMmeTpuueckux GpyHkuuii. Y¢THOCTS,
HEYETHOCTD, MIEPUOJUIHOCTh
TpUrOHOMeTpHIeckuX GyHKIuil. CBOWCTBA U

OK 01,0K 02,
OK 03, OK 04,
OK 05, OK 06,
OK 07

JI1.1J11.2
33

Pa6Gora B
MaJIbIX
rpymnmax




rpaduku GyHKIMH y = COS X, y = Sin X, y = tg
X, y = Ctg X(KOMOMHUP.YPOK)

4.7 Tema 4.6 [Ipeo6pa3oBanue rpadukoB OK 01,0K 02, JI1.1 JI1.2
TpUroHoMerpuueckux ¢pynkuuii. Cxarue OK 03, OK 04, 33 Pabora B
U pacTsDKeHHE rpadrKoB OK 05, OK 06, MaJbIX
TPUTOHOMETPUUYECKUX (PYHKLIHUI. OK 07 rpymnmnax
[IpeobpazoBanue rpadukoB
TpuroHomerprdeckux Qyukiuit.(Ip)

4.8 Tema 4.7 Onucanue npouszgo0cmseeHHbIX OK 01, OK 02, | J1.1 J11.2
npoyeccos ¢ NOMOWbIo epapuros QyrKyuil. OK 03, OK 04, | 23 Pabora B
Hcnonvszosanue ceoticme OK 05, OK 06, MaJIbIX
MPUSOHOMEMPUHECKUX DYHKYUL 6 OK 07, TIK 2.3 rpymmax
npogeccuonanvruix 3a0auax.(Ilp)

4.9 Tema 4.7 Onucanue npouszso0cmeeHHbIX OK 01, OK 02, | JI1.1 JI1.2 Jlekrus-
npoyeccos ¢ NOMOWbI0 epapuros QyrKyuil. OK 03, OK 04, | 23 BH3YaJIH3AII
Hcnonvszosanue ceoticme OK 05, OK 06,

MPULOHOMEMPULECKUX PYHKYUT 8 OK 07, IIK 2.3
npogeccuonanvrvix 3a0auax(lip).

4.10 Tema 4.8 O6paTHbIC OK 01,0K 02, JI1.1J11.2 Jlexmms-
TPUTOHOMETpUYECKHE QYHKIUU. OK 03, OK 04, 33 BH3YyaJIU3aIUsL
OOpatHble TPUroHOMeTpHYeCcKre (PyHKINH. OK 05, OK 06,

Ux cBoiicTBa 1 rpa@uKH(KOMOUHUP.YPOK) OK 07

411 Tema 4.9 TpuroHoMmeTpudeckue OK 01,0K 02, J1.1J11.2 Jlexrms-
YpaBHEHUS U HEPABEHCTBA. YpaBHEHUE COS OK 03, OK 04, 93 BHU3YaJIU3alus
X = a. YpaBHeH#ue Sin X = a. YpaBHenue tg x OK 05, OK 06,
= a, Ctg x = a. Pemecnue OK 07
TPUTOHOMETPUUECKUX YPaBHEHHH OCHOBHBIX
THUIIOB: MIPOCTEHIIINE TPUTOHOMETPUIECKHUE
YpaBHEHHSI, CBOJSIINECS KBAIPATHBIM,
pelaemMble pa3ioKEeHHEM Ha MHOXKHTEIH,

OITHOPOJHEIE..( KOMOWHUP.YPOK)

4.12 Tema 4.9 TpuroHomeTpudeckue OK 01,0K 02, J1.1J11.2 Jlexrms-
ypaBHEHUs U HepaBeHcTBa. [IpocTeiue OK 03, OK 04, 33 BU3yaJIU3alus
TPUTOHOMETPHUUYECKUE OK 05, OK 06,

HepaBeHCTBA.(KOMOMHHU. YPOK) OK 07

413 Tema 4.10 Cuctemsl OK 01,0K 02, J1.1J11.2
TPUTOHOMETPHUYECKUX YPaBHEHHUI. OK 03, OK 04, 33 Pa6ora B
CucteMbl IPOCTEUIINX OK 05, OK 06, MaJibIX
TPUTOHOMETPHUUECKHUX YpaBHEHUH(KOMO. OK 07 rpymnmnax
YpoK)

414 Tema 4.11 Pemenue 3a1a4, OCHOBEI OK 01,0K 02, JI1.1J11.2
TPUTOHOMETPHUH. TpUTOHOMETPUUECKHUE OK 03, OK 04, 33 Pabora B
¢byukuu. [IpeodpasoBanue OK 05, OK 06, MaJbIxX
TPUTOHOMETPUUECKUX BhIpaKeHUM. Perienne OK 07 rpymmnax
TPUTOHOMETPUUECKHUX YPAaBHEHHH 1
HEpaBEHCTB B TOM YHCJIE C UCIIOJIb30BAaHUEM
CBOHCTB (pyHKUMI
KonrponbsHas padora (KOMOHMHUD.YPOK)

Pazgen S. KommiexkcHble ynciia

5.1 Tema 5.1 Komrutekcubie uncia. I[Torstue OK 01,0K 02, JIT.1 J11.2 Jlexmms-
KOMIUTIEKCHOTO yrciia. ConpshKeHHBIS OK 03, OK 04, 23 BH3YaJn3aIus
KOMIUIEKCHBIE YHCIIA, MOAYJIb U apIyMEHT OK 05, OK 06,

KOMILIEKCHOro uucna. @opma 3anucu OK 07

KOMIUIEKCHOTO YHCIIa (reoMeTpuyiecKas,
TPUTOHOMETpHUECKas, aaredOpanydeckas).
Apudmernueckue 1eicTBU ¢
KOMIUIEKCHBIMHU YuciIaMHU.( KOMOMHUP.YPOK)




5.2 Tema 5.1 Kommiekcusie yucia. [Tonstue OK 01,0K 02, JI1.1J11.2
KOMIUTIEKCHOTO yrciia. ConpshKkeHHbIE OK 03, OK 04, 93 Pa6ora B
KOMIUIEKCHBIE YHCIIa, MOAYJIb M apTYMEHT OK 05, OK 06, MaJIbIxX
KOMILIEKCHOT0 uncia. @opma 3anucu OK 07 rpymnmnax
KOMIUIEKCHOTO 4HCIIa (TeOMeTpHUIecKas,

TPUTOHOMETpHUIECKas, anredpandeckas).
Apudmernueckue 1eicTBU ¢
KOMILIEKCHBIMH YHCIaMH.(KOMO YPOK)
Tema 5.2 [I[puMeHeHre KOMIIJIEKCHBIX OK 01,0K 02,

5.3 yuces. BelnonHeHne pacyeToB ¢ NOMOLIbIO OK 03, OK 04, Pa6ora B
KOMIUIEKCHBIX yrcel. [Ipumepsr OK 05, OK 06, MaJIbIX
HCIOJIb30BaHUsA OK 07 rpymnmnax
KOMILICKCHBIX(KOMOUHUP. YPOK)

54 Tema 5.2 [I[puMeHeHre KOMIJIEKCHBIX OK 01,0K 02, JIT.1 JI1.2
qyucen. BrinoiHeHHEe pacyeToB ¢ IOMOIIBIO OK 03, OK 04, 93 Pabora B
KOMIUIEKCHBIX uucel. [Ipumepsl OK 05, OK 06, MaJbIX
MCTIONB30BaHMs KoMIUTeKCHBIX grcen(I1p) OK 07 rpymmax
Pasnen 6. IlpousBoaHasi ¢yHkuum, eé
npuMeHeHue

6.1 Tema 6.1 [TonsaTue Tpou3BOIHOM. OK 01, OK 02, | JI1.1 JI1.2
DopMyIbl U TpaBuia OK 03, OK 04, | 93 Pabota B
nudbdepennuporanus. OnpeneicHue OK 05, OK 06, MaJIbIX
YHCIOBOH MOCIEOBATEIIEHOCTH U CIIOCOOBI OK 07 rpynmnax
ee 3aganusi. CBOMCTBA YHCIOBBIX
nocyeoBarensHocTeil. Onpenenenue
Ipeziena 1mocIeJ0BaTeNbHOCTH. Brrancienne
npenenos nocnenoBarensHocTel. [Ipenen
(yakunn Ha 6eckoHeuHOCTH. [Tpenen
¢ynkium B Touke. [Ipupamenne aprymenra.

[Mpupamenne Gpynkunu. 3agaqu,
NPUBOASIINE K TOHATHIO TIPOU3BOTHOM.
OmnpeneneHue MPOU3BOJHON. AJITOPUTM
OTBICKaHUS TPOU3BOIHOM.( KOMOHHHP. YPOK)

6.2 Tema 6.2 [Ipou3BOIHEIE CYMMHI, OK 01, OK 02, | JI1.1 JI11.2
Pa3HOCTH NPOU3BEAEHUS, YACTHOTO. OK 03, OK 04, | O3 Pa6Gora B
®Dopmynsl quddepernupoBanus. [Ipapuna OK 05, OK 06, MaJibIX
muddepeHnrpoBaHus (KOMOUHUP.YPOK OK 07 rpymnmnax

6.3 Tema 6.3 I[IpousBoaHbIC OK 01, OK 02, | J1.1 JI1.2 Jlexuus-
TPUTOHOMETPUUECKHUX (QYHKIIHIL. OK 03, OK 04, | 53 BH3yaJIN3aIUs
IIponsBogHas CIOKHOW QYHKIUH. OK 05, OK 06,

OmnpeneneHne CI0KHON QyHKIUH. OK 07
[Tpou3BoaHast TPUTOHOMETPHUECKUX

(yaxuuit. [IponsBogHas CIOKHON

(hyHKIMN.( KOMOUHHUP.YPOK)

6.4 Tema 6.4 [IonsaTue 0 HENMPEPHIBHOCTHU OK 01, OK 02, | JI1.1 JI1.2
¢yaknuu. Metox unrepBainoB. [lonstue OK 03, OK 04, | 53 Pabora B
HenpepbsiBHON (yHKIMU. CBOMCTBA OK 05, OK 06, MaJIbIX
HenpepbsIBHON (QyHKITUH. CBSA3b MEXKIY OK 07 rpymnmax
HETPEPBIBHOCTHIO U TN (HEepeHITUPYEMOCTEIO
(yHKIIMH B TOYKE. AJITOPUTM PEIICHHS
HEPaBEHCTB METOI0M HHTEPBAJIOB. (

KOMOWHHP.YPOK)

6.5 Tema 6.5 ['eomeTpuIeCcKuid U OK 01, OK 02, | J1.1 J11.2 Jlekus-
(buzmyeckuii CMBICT MPOU3BOTHOM. OK 03, OK 04, | B3 BH3YaJn3aIus
I'eomeTpruecKkuii CMBICIT IPOU3BOTHON OK 05, OK 06,

(hyHKIMH — YTII0BOH KOA(PHUIIHEHT OK 07

KacaTeIbHOH K rpaduky (QyHKIHH B TOUKE.
YpaBHeHHUe KacaTeJIbHOH K rpaduky
(yHKIMH. ANTOPUTM COCTABIEHUS
ypaBHEHHs KacaTeJIbHOH K rpaduky




¢byukunn yY=f(X).( KoMOUHHD.yPOK)

6.6 Tema 6.6 PusnuecKkuil CMBICT OK 01, OK 02, | J1.1J11.2
MPOU3BOJHOUB MPOQECCHOHATBLHBIX OK 03, OK 04, | B3 PaboTta B
3amavax. Ouzndeckuii (MexaHMYECKUH) OK 05, OK 06, MaJbIX
CMBICJI IIPOU3BOAHON — MTHOBEHHAs OK 07 rpymnmnax
CKOPOCTh B MOMeHT Bpemenn t: v=S'(t).(

KOMOWHHP.YPOK)

6.7 Tema 6.7 MOHOTOHHOCTH (DYHKITHH. OK 01, OK 02, | J1.1 J11.2 Jlexus-
Touku s3xcTpemyma. Bospacranue u OK 03, OK 04, | 23 BH3YaJIH3AII
yObIBaHHE (YHKIIUH, COOTBETCTBHUE OK 05, OK 06,

BO3pacTaHus U yObIBaHUS (PyHKINH 3HAKY OK 07
npou3BogHOU. [ToHsTHE TPOM3BOHOM
BBICIIIETO MOPSI/IKA, COOTBETCTBHE 3HAKA
BTOPOU MPOU3BOIHOM BBIITYKIOCTH
(BorayToCTH) (DYHKIIMU Ha OTpE3Ke. 3amaun
Ha MakCUMyM M MUHUMYM. [1oHsTHE
ACHMITOTBI, CIOCOOBI HX OIPEEIICHUSI.
AnropuT™ UccienoBaHus GyHKINU U
MOCTPOEHHUS €€ TpaduKa C IOMOIIBIO
npou3BogHON. [IpoOHO-THHEIHAs
dhyHKIMA(KOMOUHHP. YPOK)

6.8 Tema 6.8 VccnenoBanne GQyHKIHHA U OK 01, OK 02, | JI1.1 J11.2 Jlexus-
noctpoeHue rpadpukos Mccnenosanue OK 03, OK 04, | B3 BHU3yaJu3aIus
(yHKIMHM HAa MOHOTOHHOCTb U TIOCTPOCHUE OK 05, OK 06,
rpadukoB.( KOMOMHHP.YPOK) OK 07

6.9 Tema 6.8 VccnenoBanne GQyHKIHHA U OK 01, OK 02, | JI1.1 J11.2
nmocTpoeHue rpapukoB MccnenoBanue OK 03, OK 04, | 23 Pabora B
(hyHKIMY Ha MOHOTOHHOCTD U TIOCTPOCHUE OK 05, OK 06, MaJbIX
rpadukoB.( KOMOUHUP.YPOK) OK 07 rpymnmnax
Tema 6.9 Haubonbliee 1 HAaMMeHbIIEE OK 01,0K 02,
3HaueHus GpyHkuuu. HaxoxmaeHue OK 03, OK 04, PaboTta B
HanOOJIBIIIET0 ¥ HAMMEHBIIIETO 3HAYCHH I OK 05, OK 06, MaJIbIX
(hyHKIMH, TOoCTpoeHHe rpaduKOB OK 07 rpymmnax
MHOT'OYJICHOB C HCIIOJIh30BAHUEM aIllapaTa
MaTeMaTHYECKOT0 aHaJm3a. (

KOMOHMHUP.YPOK)

6.10 | Tema 6.10 Haxooicoenue onmumaibho20 OK 01, OK 02, | J1.1 JI1.2
pe3yibmama ¢ nOMoubio RPOU3BO0OHOU 8 OK 03, OK 04, | B3 PaboTta B
npakmuueckux 3aoayax. Haumenviuee u OK 05, OK 06, MaJbIx
Haubovuee snaverue gyukyuu.(Ilp) OK 07 rpyImax

6.11 | Tema 6.10 Haxooicoenue onmumaibHO20 OK 01, OK 02, | JI1.1 JI1.2
pe3yibmama ¢ NOMOubI0 NPOU3BOOHOU 8 OK 03, OK 04, | 23 PaGora B
npakmuueckux 3aoavax. Haumenvuiee u OK 05, OK 06, MaJIbIX
Haubovutee snavernue gyuxyuu(llp). OK 07 TIK 2.3 rpymnmnax

6.12 Tema 6.11 Pemenue 3agad. [IpousBoanas OK 01, OK 02, | J1.1 JI1.2
dbynkuu, e€ npumenenne. @opmMynbl U OK 03, OK 04, | B3 PaboTta B
npaBwiia AU PepeHITnPOBAHUS. OK 05, OK 06, MaJIbIX
HccnenoBanne GpyHKINH € TTOMOIIBIO OK 07, TIK 2.3 rpynmnax
nponsBoiHOM. Hanbosbiee n HauMeHb1Iee
3HAYCHUS (PYHKIIUU
KonTtponsHas pabota(koMOMHUP.YPOK)

6.13 Tema 6.1 [ToHsTHE TPOU3BOTHOM. OK 01, OK 02, | J1.1 J11.2
DopMyIbl U TpaBuia OK 03, OK 04, | B3 PaboTta B
nuddepennupopanus. Onpenenenre OK 05, OK 06, MaJbIxX
YHCIIOBOH ITOCTIEIOBATEIBHOCTH M CIIOCOOBI OK 07 rpymmnax

ee 3amanmst. CBO¥CTBA YHCIIOBBIX
nocsieioBarenbHocTeil. Onpenenenue
npesiena 1mocieJ0BaTelbHOCTH. Brrancienne
npesenoB nocnenoBaresnsHocTel. [Ipenen
¢ynkiu Ha 6eckoneuHocTH. [Ipenen




(yaknnu B Touke. [Ipuparmenne apryMmeHTa.
IIpupamenune Gynkuun. 3amaqmu,
MPHUBOAIINE K TIOHSATHIO IPOU3BOIHOM.
OmnpeneneHre MPOU3BOTHOW. AJITOPUTM
OTBICKaHUS TPOU3BOIHON.( KOMOUHHP. YPOK)

Pasnen 7. MHOrorpaHHUKH "
TeJ1a BpallleHUs

7.1 Tema 7.1 Bepinnsl, pedpa, rpaHu OK 01,0K 02, JI1.1J11.2 Jlexmus-
Ilonstue MHOrOrpanHukKa. Ero aneMeHTsI: OK 03, OK 04, 93 BU3yaJIM3alUs
BEpIINHEI, pedpa, Tpanu. J{naroHains. OK 05, OK 06,

Cedenue. Bolmykiible 1 HEBBIITYKIIBIC OK 07
MHOTOTpaHHUKH.(KOMO. ypoK

7.2 Tema 7.2 Ilpusma, €€ cocTaBisiomue, OK 01,0K 02, JIT.1 JI1.2 Jlexuumsi-
ceueHue. [IpsmMas u npaBUsIbHASI IPU3MBI. OK 03, OK 04, 33 BU3yaJIM3alUs
Ionstue npusmsl. Ee ocHOBaHUs 1 GOKOBBIE OK 05, OK 06,
rpanu. Beicora npusmsl. [IpsMas u OK 07
HakJIOHHas npusMa. [IpaBunbsHas npusma. Ee
cedeHne(KOMOUHIP.yYPOK)

7.3 Tema 7.3 [lapamnenenunen, ky6. Ceuenne OK 01,0K 02, JI1.1J11.2 Jlexums-

Ky0a, mapaytenenunena. [lapamrenenunen, OK 03, OK 04, 93 BHU3YyaJIu3alus
CBOICTBa NPSAMOYTOJIBHOTO OK 05, OK 06,

napaenenunesa, kyo. Ceuenue kyoa, OK 07

napaenenumesa.( KOMOMHHP. YPOK)

7.4 Tema 7.4 [lupamupa, e€ cocTapmisionye, OK 02, OK 03, | JI1.1 JI1.2
ceyenue. [IpaBunpHas nupamuaa. Y ceueHHas OK 04, OK 05, | 23 Pabora B
nupamuja. [lupamuaa u ee 37eMEHTHI. OK 06, OK 07 MaJlbIX
Ceuenne nupamugpl. [IpaBunbHas rpymnmnax
nupaMua. YcedeHHas nupamua.

KOMOHMHUP.YPOK

7.5 Tema 7.4 Ilupamupa, e€ coctapmsionye, OK 01,0K 02, JIT.1 JI1.2
cedyenue. [IpaBunbHas nupamMuaa. Y cedeHHas OK 03, OK 04, 33 PaboTta B
nupamua. [lupamuaa u ee aneMeHTsI. OK 05, OK 06, MaJIbIX
Ceuenne nupamuasl. [IpaBunbHas OK 07 rpymnmnax
nupaMua. YcedeHHas nupamuia.

KOMOHMHUP.YPOK)

7.6 Tema 7.5 bokoBas u moJyiHas OK 01,0K 02, JIT.1 J11.2
MOBEPXHOCTH MPU3MBI MUPAMUJIBI. OK 03, OK 04, 33 Pabota B
[Tnomanbs 6OKOBOW U MOJHOW OBEPXHOCTH OK 05, OK 06, MaJTbIX
MPU3MBI, THPAMUIBI(KOMOUHUP.YPOK) OK 07 rpyImax

7.7 Tema 7.6 Cummetpus B KyOe, OK 01,0K 02, J1.1J11.2
napajuiefienunesie, NpusMe, nupamue. OK 03, OK 04, 93 PaGora B
CUMMeETpHsl OTHOCUTEIBHO TOUKH, IPSIMOH, OK 05, OK 06, MaJibIX
wiockocty Cummerpus B KyOe, OK 07 rpymnmnax
napajuieNieuIeie, Ipru3Me,
nupamMuIe(KOMOMHUD. YPOK)

7.8 Tema 7.7 Ilpumepvi cummempuii 8 OK 02, OK 03, | JI1.1 JI1.2 Jlexnns-
npogheccuu. Cummempusi 8 npupooe, OK 04, OK 05, | B3 BHU3YaJIn3aIus
apxumexmype, mexnuxe, ¢ ovimy.(Ilp) OK 06, OK 07,

K 2.3

7.9 Tema 7.8 IIpaBunbHbIE MHOTOTPAHHUKH, OK 01, OK 02, | JI1.1 JI1.2
ux cBoiicTBa [loHSATHE TPaBUIIBHOTO OK 03, OK 04, | 23 Pa6ora B
MHoOTOTpaHHuKa. CBOMCTBA MPaBUIHHBIX OK 05, OK 06, MaJTbIX
MHOTOTPaHHUKOB.( KOMOMHUD.YPOK) OK 07 rpymmnax

7.10 Tema 7.9 Lununap, ero cocTaBisitonme. OK 01,0K 02, JI1.1 J11.2
Ceuenue uunuaapa. LHunuuap u ero OK 03, OK 04, 93 Pa6Gora B
aneMeHThl. CeueHue MUIMHApa OK 05, OK 06, MaJibIX
(mapautenbHOE OCHOBaHHIO U ocH). CedeHue. OK 07 rpyrmnmax

PasBepTka mnimmHApa.( KOMOWHHP.YPOK)




7.11 Tema 7.10 Konuyc, eco cocmasnsiowue. OK 01, OK 02, | J1.1 JI1.2
Ceuenue xonyca. Konyc u eco snemenmol. OK 03, OK 04, | B3 PaboTta B
Ceuenue Konyca (napaiieibHoe 0CHOBAHUIO OK 05, OK 06, MaJIbIxX
U npoxoosauyee uepe3 6epULUHy), KOHUYecKue OK 07, TIK 2.3 rpymnmax
ceyenus. Pazeepmxa xonyca (Ilp)

7.12 Tema 7.11 Yceuennsiii konyc. CeueHue OK 01, OK 02, | JI1.1JI1.2
YCEUEHHOTO KOHYca. Y cedeHHbIH KoHyC. Ero OK 03, OK 04, | B3 Pabora B
oOpasyroras u Beicota. CeucHue OK 05, OK 06, MaJbIX
YCEUEHHOTO KOHyca (KOMOMHHUP.YPOK) OK 07 rpymmax

7.13 Tema 7.12 Illap u cdepa, UX cedeHUs. OK 01,0K 02, J1.1J11.2 Jlexrms-

[ap u cepa. BzanmHOe pacnonoxenue OK 03, OK 04, 33 BH3YaJIH3aII
cdepsl 1 ockoct. CeveHue mapa, OK 05, OK 06,
cepbI(KOMOUHHP.YPOK) OK 07

7.14 Tema 7.13 Ilonsatue 06 oObeMe Tena. OK 01,0K 02, JIT.1 JI1.2 Jlekmus-
OrHomenrne 00beMOB ITOJOOHBIX TEIL. OK 03, OK 04, 93 BH3YaJIH3AII
[onstue 06 obveme Tema. O0bpeM Kyba u OK 05, OK 06,

HPSIMOYTOJIBHOTO napaenenuneaa. Oopem OK 07
TpHU3MEI 1 ITHHApa. OTHOIICHHE 00HEMOB

MOJOOHBIX Tell. [ eoMeTpruIecKuii CMBICT

orpenenuTes 3-To mopsaaka.(

KOMOWHHP.YPOK)

7.15 Tema 7.14 OObEMBI U IIJIOILAIN OK 01,0K 02, JI1.1J11.2
noBepxHoctei Tea. O0beMbl TUPaMUIIBI 1 OK 03, OK 04, 33 Pabora B
koHyca. O6brem mapa. [Inomaan OK 05, OK 06, MaJIbIX
MOBEPXHOCTEH TeN(KOMOUHUP.YPOK) OK 07 rpymnmnax

7.16 Tema 7.15 KoMmOuHamii MHOTOTPaHHUKOB OK 01,0K 02, JI1.1J11.2
u ten BpaineHust. KomOuHanuu OK 03, OK 04, 93 Pabora B
TEOMETPUIECKUX TeJI(KOMOMHHUP. YPOK) OK 05, OK 06, MaJbIX

OK 07 rpynmnax

7.17 Tema 7.16 ['eomempuueckue komouHayuu OK 01, OK 02, | J1.1 J11.2
Ha npakmuke. Ucnonv3o6anue komouHayu OK 03, OK 04, | O3 Pa6Gora B
MHO202PAHHUKOG U MeJl 8PAULCHUSL & OK 05, OK 06, MaJibIX
nPaKmuKo-opueHmuposanHvix 3adavax.(Ilp) OK 07, TIK 2.3 rpymnmnax

7.18 TeMma 7.17 Pewenue 3a0ad. OK 01, OK 02, | JI1.1 JI1.2
Mnoeoepannuxu u mena gpawerus. OObEMbI OK 03, OK 04, | B3 PaboTta B
Y IJIOIIAIA IOBEPXHOCTH MHOTOTPAaHHUKOB U OK 05, OK 06, MaJIbIX
TeJ BpalleHUs.. OK 07, TIK 2.3 rpymmnax
KonTponbnas padota(Ilp)

Paznen 8. IlepBooOpa3znasi pyHkumu, eé
npuMeHeHHne

8.1 Tema 8.1 [IlepBooOpasHas  (yHKIUH. OK 01, OK 02 | J1.1J11.2 Jlexrms-
[IpaBuna  HAXOXKICHUS  MEPBOOOPA3HBIX OK 03, OK 04, | B3 BHU3yaU3aIus
3ajaua 0 BOCCTAHOBJICHHHU 3aKOHA JABIKEHUS OK 05, OK 06,

1o U3BECTHOHI CKOPOCTH. ITonsTue OK 07
MHTETPUPOBAHHUS. O3zHakoMIICHHE c

MOHSTHEM HWHTErpajia ¥ MepBOOOpa3HON s

¢yukunn y=f(X). Pemenue 3amau Ha CBsI3b

nepBooOpa3HOH M ee  IPOU3BOJHOM,

BBIYUCIICHHE TIEPBOOOpA3HOW ISl JAHHOM

¢$yHKIIH. Tabmmna ¢dopmyn Juis

HaXOXICHUS TepBOOOpasHbIX. M3ydeHue

npaBuia BBIYHCIICHUS
nepBO0OpPa3HOH(KOMOMHHUD.YPOK)

8.2 Tema 8.2 Ilmomane  KPHUBOJMHEHHOMN OK 01, OK 02, Jlexnus-
Tpanemun. Popmyna Herorona-JleliOHMIA. OK 03, OK 04, BH3yaJIU3aIus
3amaun, MIPUBOALINE K MOHSITHIO OK 05, OK 06,

OIIPENICIICHHOT'0 HHTETPaia — O BBIYHACICHUU OK 07

IUIOIAAM  KPUBOJIMHEHHON Tpameuuu, o
nepeMeleHUH TOUKH. Ionstue
OIIPEICIEHHOIO HHTErpaia.




T'eomerpuuecknii w  (GU3HYECKANH  CMBICI
OTIPeIeTICHHOTO MHTErpasa. dopmyna
Herorona — JleitOnma(koMOUHIP. YPOK)

8.3 Tema 8.3 Heonpenenennsiit u OK 01, OK 02, | JI1.1 JI1.2
OTIpe/ICIICHHBII WHTETPabI. ITonsitue OK 03, OK 04, | 93 Pabora B
HEeOoTpeAeIEHHOTO OK 05, OK 06, MaJIbIX
HUHTErpana(KOMOUHHP. YPOK) OK 07 rpymmax

8.4 Tema 8.4 [lowamue 006 onpedereHHOM OK 01, OK 02, | JI1.1 JI11.2
uHmezpane Kak RNIOWAOU KPUBOJIUHEUHOU OK 03, OK 04, | 23 Pabora B
mpaneyuu. I'eomerpraeckmii CMBICI OK 05, OK 06, MaJIbIX
onpenenennoro uarerpana((I1.P) OK 07, TIK 2.3 rpymnmax

8.5 Tema 8.5 Onpedenennviti unmeepan 6 OK 01, OK 02, | JI1.1 JI1.2
IHCUBHU. Teomempuueckuii CMbICT OK 03, OK 04, | 23 Pabora B
onpeoenenHo2o unmezpana. Dopmyna OK 05, OK 06, MaJbIX
Hviomona — Jleuibnuya. Pewenue 3adau na OK 07, IIK 2.3 rpymnmnax
npuMeHeHue UHmMmespaia Ons  GbIYUCAEHUs
Qusuueckux senuyun u niowadeu.(Ilp)

8.6 Tema 8.5 Onpedenennviti unmeepan 6 OK 0, OK 021, | JI1.1 JI1.2
IHCUBHU. Teomempuueckuii CMbICT OK 03, OK 04, | 23 Pa6ota B
onpeoenenno2o unmezpana. Dopmyna OK 05, OK 06, MaJbIX
Hviomona — Jletibnuya. Pewenue 3a0ay na OK 07, TIK 2.3 rpymnmnax
npumenenue UuHmezpana O  GbIYUCTEHUS
Qusuueckux seruyun u niowadeu.(Ilp)

8.7 Tema 8.6 Pemenne 3amau. [lepBooOpasHas OK 01, OK 02, | JI1.1 JI1.2  {Buzyamu3amus
¢yakuun, e€ mpuMeHeHue. IlepBooOpazHas OK 03, OK 04, | 23
(hyHKIHN. [IpaBuna HaXO0XICHUS OK 05, OK 06,
nepBooOpasHeIx. Ee mpuMeHeHue. OK 07
KontponpsHas pabora (KOMOHHHUD.YPOK)

Pazgen 9. Crenenn m xopuu. CTeneHHas
GyHkumns

9.1 Tema 9.1 Crenennas GpyHkius, e OK 01, OK 02, | JI1.1 JI1.2 Jlexnus-
cBoiicTBa. [ToHsITHE KOPHS N-0¥1 CTENEHU U3 OK 03, OK 04, | 23 BHU3YyaU3aIus
JIECTBUTENBLHOTO uncia. OyHKIMKU KOpHs N- OK 05, OK 07
O CTeTeHH, X CBOWCTBA U TpadyKH.

(KOMOUHHD. YPOK)

9.2 Tema 9.1 Cmenennas ¢ynxyus, eé OK 01, OK 02, | JI1.1 JI1.2
ceoticmea. CBOMCTBa KOpHS N-0i OK 03, OK 04, | O3 Pa6Gora B
creneHn(KOMOUHUP. YPOK) OK 05, OK 07 MaJIBIX

rpymnmax

9.3 Tema 9.2 [IpeoOpa3oBaHue BRIpAKEHUIT ¢ OK 01, OK 02, | JI1.1JI1.2
KOpHSAMHU N-0i crenenu. [IpeobpazoBanue OK 03, OK 04, | 53 Pabora B
HMPPALMOHAIIBHBIX OK 05 MaJIbIX
BBIpOXKEHUH(KOMOWHUP.YPOK) rpynmnax

9.4 Tema 9.3 CpoiicTBa CTEIICHHU C OK 01, OK 02, | JI1.1 JI1.2
palMOHATIBHBIMU U 1EUCTBUTEIBHBIMU OK 03, OK 04, | 23 Pa6Gora B
nokazaressiMu. [ToHsATHE cTeneHu ¢ TI00BIM OK 05, OK 07 MaJIbIX
panroHaIbHBIM TT0Ka3areneM. CTerneHHbIe rpymmax
(hyHKIMH, UX CBOICTBA U
rpaduKku(KOMONHHP. YPOK)

9.5 Tema 9.4 Pemienuie uppauvoHaIbHBIX OK 01, OK 02, | J1.1 J11.2 Jlexnus-
YpaBHEHH U HEPABEHCTB. PaBHOCUIBHOCTH OK 03, OK 04, | 93 BHU3yaau3auus
UppalMOHATIbHBIX YPABHEHUN U HEPABEHCTB. OK 05, OK 07
Mertonb! ux pemieHus. (KOMOMHUP. YPOK)

9.6 Tema 9.4 Pemenne nppaiinoHaIbHBIX OK 01, OK 02, | JI1.1 JI1.2
ypaBHEHHH U HepaBeHCTB. Perenne OK 03, OK 04, | 53 Pabora B
MppalMOHAIBHBIX YPABHEHUH H MaJIbIX




HEepaBeHCTB(KOMOUHUP.YPOK) OK 05, OK 07 rpynmnax
Paznen 10. Iloka3areabHasi
GyHkuns

10.1 Tema 9.1 CrenenHas GyHKIHS, €€ OK 01, OK 02, | J1.1 J11.2 Jlexmms-
cBoricTBa. [loHATHE KOpHA N-0i1 cTENEHU U3 OK 03, OK 04, | 93 BU3yaJIM3alUs
JIEACTBUTENBLHOrO uncia. OyHKIUKU KOpH N- OK 05, OK 07
Oli CTENeHH, UX CBOMCTBA U rpauKH.
(KOMOMHHD. YPOK)

10.2 Tema 9.1 Cmenennas ¢ynxyus, eé OK 01, OK 02, | JI1.1 JI1.2
ceoticmsa. CBoMcTBa KOPHS N-0it OK 03, OK 04, | B3 Pa6ora B
CTEeTeHU(KOMOMHUP. yPOK) OK 05, OK 07 MaJIBIX

rpymnmnax

10.3 Tema 9.2 [IpeoOpa3oBaHue BEIpaKECHUI ¢ OK 01, OK 02, | JI1.1 JI1.2
KOpHsIMU N-0if cTenenu. [Ipeodpa3zoBanue OK 03, OK 04, | 53 Pabora B
UppantoHaIbHBIX OK 05, OK 07 MaJbIxX
BBIPQKCHUH(KOMOMHUP.YPOK) rpymnmnax

104 Tema 9.3 CBoiicTBa CTENEHH C OK 01, OK 02, | JI1.1 J11.2 Jlexums-
palMOHATIbHBIMU U 1EUCTBUTEIBHBIMU OK 03, OK 04, | O3 BHU3YaJIU3alus
nokasateasiMu. [1oHATHE CTEIIEHH C TIOOBIM OK 05, OK 07
panroHaIbHBIM T0Ka3areneM. CTerneHHbIe
(yHKIMH, UX CBOWCTBA U
rpaduKu(KOMOMHHUP. YPOK)

10.5 Tema 9.4 Perenne nuppanroHaIbHBIX OK 01, OK 02, | JI1.1 JI1.2
YpaBHEHUI U HEPABEHCTB. PaBHOCUIBHOCTD OK 03, OK 04, | 23 Pabora B
UppalMOHATIbHBIX YPABHEHUI U HEPABEHCTB. OK 07 MaJbIX
Mertozp! uxX perieHus. (KOMOHMHUP.YPOK) rpymnmnax

10.6 Tema 9.4 Pemenue nuppanvoHaIbHBIX OK 01, OK 02, | JI1.1 JI1.2
ypaBHEHHUH U HepaBeHCTB. Perenne OK 03, OK 04, | 53 Pabora B
HPpalUOHAIbHBIX YPABHEHUN U OK 05, OK 07 MaJbIX
HepaBeHCTB(KOMOUHUP.YPOK) Tpymmax
Paznen 11. Jlorapugmsel.
Jlorapudgmuueckasi pynkums

111 Tema 11.1 Jlorapudm gucna. JlecaTHIHBINH OK 01, OK 02, | JI1.1 JI1.2 Jlexrms-
Y HATYypaJbHBIN JOorapu(MbI, YMCIO €. OK 03, OK 04, | B3 BHU3yau3aIus
Jlorapudm urcia (KOMOUHHP. YPOK) OK 05, OK 07

11.2 Tema 11.1 Jlorapudm uncna. [lecaTuaHbIi OK 01, OK 02, | JI1.1 JI1.2 Jlexrms-
W HaTypaJbHBIN TIoTapu(pMBI, YUCIIO €. OK 03, OK 04, | 23 BU3YaJIu3alus
JlecaTHUIHBIN ¥ HATypaIbHBIN JIoTapru(MBI, OK 05, OK 07
9qHCII0 € (KOMOMHHD. YPOK)

11.3 Tema 11.2 CpoiicTBa J0rapuQpMOB. OK 01, OK 02, | JI1.1 JI1.2
Oneparus jorapudmuposanusi. CBoHCTBa OK 03, OK 04, | B3 Pabota B
norapudmoB. Onepanus OK 07 MaJbIxX
JorapuPpMHUPOBaHUSA(KOMOUHUD.YPOK) rpyImax

114 Tema 11.2 CaoiicTsa jorapumos. OK 01, OK 02, | JI1.1 JI1.2
Onepanys orapudmuposanusi. CBoiicTBa OK 03, OK 04, | 93 Pabora B
norapudmos. Onepanus OK 05, OK 07 MaJIbIX
norapupmMupoBaHus((KOMOUHIP.YPOK rpynmnax

115 Tema 11.3 Jlorapudpmuueckas GpyHKIw, ee OK 01, OK 02, | JI1.1 JI1.2
cBoiictBa. Jlorapudmuueckas QyHkuus u ee OK 03, OK 04, | B3 PaboTta B
CBOWCTBa(KOMOWHUD. YPOK) OK 05, OK 07 MaJbIxX

rpymnmnax

11.6 Tema 11.4 Perenue norapuMuuecKux OK 02, OK 03, | JI1.1 JI1.2 Jlexmus-
ypaBHEHUH U HepaBeHCTB. [loHsATHE OK 04, OK 05, | 93 BHU3yaau3auus
JorapuMuIecKoro ypapHeHus. Oneparus OK 07

TMMOTCHIIMPOBAHUA. TpI/I OCHOBHBIX ME€TOZa
pemeHns JorapupMUIecKuX ypaBHEHHIL:
(hyHKIIMOHATEHO-TpauIeCKuil, METO




NOTEHIMPOBAHNUS, METO/ BBEICHHS HOBOH
HepeMeHHOH (KOMOMHHMP.ypPOK)

11.7 Tema 11.4 Penrenue JiorapupMuIecKux OK 02, OK 03, | JI1.1 JI1.2
YpaBHEHHUH U HEPABEHCTB. OK 04, OK 05, | 93 Pabora B
Jlorapugmmueckue OK 07 MaJIbIX
HepaBeHCTBAa(KOMOWHHP.YPOK) rpymmax

11.8 Tema 11.5 Cucremsl TorapuMUIECKAX OK 02, OK 03, | JI1.1 JI1.2
ypaBHEHHHA. AJITOPUTM PEIICHHUS CUCTEMBI OK 04, OK 05, | 23 Pabora B
ypaBHEHMI. PaBHOCHIIBHOCTB OK 07 MaJbIX
JOTapuPMHIECKIX YPAaBHEHUH 1 HEPAaBECHCTB rpymnmnax
(xOMOUHMP.YPOK)

11.9 Tema 11.6 Jloeapughmut 6 npupooe u OK 02, OK 03, | JI1.1J11.2
mexnuxe. [Ipumenenue nocapugpma. OK 04, OK 05, | 23 Pabora B
Jlozapugmuueckas cnupans ¢ npupooe. Ee OK 07 MaJIbIX
mamemamuyeckue ceovicmsa(llp) rpynmnax

11.10 Tema 11.7 Pemenne 3agad. Jlorapumer. OK 02, OK 03, Jlexmus-
Jlorapupmmueckass ~ ¢yHkumsa. — Pemenune OK 04, OK 05, BH3YaJIH3AIIS
MPOCTEUIINX JIOTapUPMUIECKUX YPaBHEHUIA. OK 07,IIK 2.3
KonTtponsHas pabdora (I1p)

Pazgen 12. MHoxkecTBa. DJ1eMEHTBI
Teopuu rpados

12.1 Tema 12.1 MmuoskecTBa. ITousTue OK 01, OK 02, | JI1.1 J11.2 Jlexums-
MHOecTBa. IlonMHokecTBO. Omnepanuu ¢ OK 03, OK 04, | O3 BHU3YyaJIu3alus
MHOXecTBaMU.( KOMOUHUP.YPOK) OK 05, OK 07

122 Tema 12.2 Onepayuu c Mmuodicecmeamu. OK 01, OK 02, | JI.TJI1.2
Onepayuu ¢ muooicecmeamu. Pewenue OK 03, OK 04, 33 Pabora i
npuxnaounvix 3a0ay. (Ip) OK 05, OK 07, MaIbIX

K 3.1 rpynmnax
12.3 OK 01, OK 02, | JI1.1 JI1.2
CE:;Z,M li;’a o rp:e‘lr’:;o H]‘;Eﬁmrp;ga‘b; OK 03, OK 04, | D3 Pa6ora B
’ ’ OK 05, OK 07 MallbIX
mnockoctH (I1p)
rpymnmnax

12.4 Tema 12.4 Pemenne 3agau. MHOXXeCTBa. OK 01, OK 02, | JI1.1 JI1.2
I'pappr u ux npumeHenwe. Omneparuu ¢ OK 03, OK 04, | B3 Pabota B
MHOXECTBaMH. Onucanue peaIbHBIX OK 05, OK 07 MaJIbIX
CUTYyarun c MTOMOIIBIO MHOYECTB. rpymnmax
[IpumeneHwe TpaOoB K pEIICHUIO
3ajad. KonTponsHas pabota
(KOMOHHHUD. YPOK)

Pazgen 13. DiieMeHTHI KOMOMHATOPMKH,
CTATHCTHKHU M TEOPHHU BEPOSITHOCTEIA.

13.1 Tema 13.1 OCHOBHEBIC TIOHSITHS OK 01, OK 02, | J1.1JI1.2 Jlexumsi-
KOMOUHATOPUKH. ITepecTanoBku, OK 03, OK 05, | B3 BHU3YyaU3aIus
pa3MeleHus1, coueTaHus (KOMOWHUP.YPOK) OK 07

13.2 Tema 13.2 CoObiTHE, BEpOSITHOCTH OK 01, OK 02, | JI1.1 JI1.2
cobbitns.  CrokeHWe M yMHOXEHHE OK 03, OK 04, | 93 Pabora B
BEPOSITHOCTEM. CoBMecTHbBIE u OK 05, OK 07 MaJIbIX
HECOBMECTHBIE ~ CcOOBITHS.  Teopembl O rpymnmnax
BEPOSITHOCTH CYMMBI COOBITHIL.

(xoMOUHMP.YpPOK)

13.3 Tema 13.2 CoOwiTHE, BEpOSTHOCTH OK 01, OK 02, | J1.1 J11.2
coObITns. TeopemMbl 0 BEpOSITHOCTH CYMMBI OK 03, OK 04, | 93 Pabora B
COOBITHI. VYcnosHas BEPOSITHOCTD. OK 05, OK 07 MaJbIX
3aBUCHMBIE U HE3aBHCUMBIE  COOBITHS. rpymnmax
TeopeMbl O BEpOSTHOCTH NPOU3BEACHUA
COOBITHI(KOMOUHUP.yPOK)

13.4 a 13.3 Beposmnocms 6 npopeccuoHaivbHblx OK 01, OK 02, | JI1.1 JI1.2




x. cobwimus, ceoticmeo ee OmHocumenvhas OK 03, OK 04, | 23 Pa6ora B
ma YCMOUUUBOCMu. Cmamucmuueckoe OK 05, OK 07, MaJIbIX

enenue gepoamuocmu. OyeHka eposamHOCmuU K 2.3 rpymnmax

nus. (Ilp)

135 Tema 13.3 Beposimnocmo 8 OK 01, OK 02, | J1.1 JI1.2 Jlexnus-
npogeccuoHarbHbIX — 3a0auax.  coOblmus, OK 03, OK 04, | 93 BU3yaJIu3alus
ceoticmeo ee OmHocumenvHas uvacmoma OK 05, OK 07,
ycmouyueocmu. Cmamucmuyeckoe K 2.3
onpeoenenue 8epOSAMHOCIU. Oyenka
sepossmuocmu coovimus. (Ilp)

13.6 Tema 13.4 [luckperHas  ciyd4aifHas OK 01, OK 02, | JI1.1 JI1.2 Jlexrms-
BEIUYMHA, 3aKOH €€ pacmpejeseHus. Bumabl OK 03, OK 04, | 53 BHU3yanu3anus
CITy4aitHbIX BEJIMYHH. Omnpenenenue OK 05, OK 07
JUCKPETHON ciydalfHOH BeIMYMHBL. 3aKOH
pacopeneleHus  AMCKPETHOM  Cly4yailHOU
BCJIMYHHEI. Ee YHCIIOBBIE
XapaKTepUCTHKH(KOMOWHHP.YPOK)

13.7 Tema 13.5 3amaum MaTeMaTHYECKOM OK 01, OK 02, JII.1 JI1.2
cTaTUCTUKHU. Bapuanuonusiit psg. Ilomuron OK 03, OK 04, ) 33 Pabora B

) ) OK 05, OK 07 MaJbIX
4acTOT U TUCTOTpaMMa. (KOMOWHUP.YPOK)
TpyImax

13.8 Tema 13.5 3agaun MaTeMaTHYECKOM OK 01,0K 02, | J1.1J11.2 Jlexnus-
cTaTuCTUKH. CTaTUCTHYECKHE PAaKTCPUCTHKH OK 03, OK 04, | 53 BH3YyaJIN3aIUsL
psina Ha0JIF0JaeMBIX OK 05, OK 07
JTaHHBIX(KOMOMHHUD.yPOK)

13.9 Tema 13.6 Cocmaerenue mabdbauy u OK 01, OK 02, | JI1.1 J11.2
ouacpamm  Ha  npakmuxe. Ilepsuunas OK 03, OK 05, | 93 Pa6oTta B
obpabomka  cmamucmuyeckux — OAHHbIX. OK 07 TIK 2.3 MaJIbIX
I'paghuueckoe ux npeocmasiaenue. Tpymmax
Haxoorcoenue — cpednux — xapaxmepucmux,

HaoOrodaemvix Oannvix.(I1p)

13.10 Tema 13.7 Pemenue 3amay. DiieMeHTHI OK 01,0K 02, JI1.1 J11.2
KOMOWHATOPUKH ¥ TEOPUH BEPOSTHOCTEH. OK 03, OK 04, 33 PaGora B
OnemenTsl KoMOnHaTopuku. CoObITHE, OK 05, OK 07 MaJbIX
BEPOSITHOCTD COObITHS. ClioKeHHe U rpyImax
YMHOKEHUE BEPOSATHOCTEN. .

KonTtponsHas pabora (KOMOHHUD.yPOK)
Pasnen 14 .YpaBHeHus U HepaBeHCTBa

14.1 | Tema 14.1 PaBHOCHILHOCTH YpaBHEHUH U OK 01, OK 02, | JI1.1 JI1.2 Jlexrms-
HepaBeHCTB. OOIIIe METOBI PEIICHHS. OK 03, OK 04, | O3 BU3YaJIU3alus
PaBHOCHIIBHOCTH ypaBHEHHI U HEPABEHCTB OK 05, OK 06,

Onpenenenns. OCHOBHbBIE TEOPEMBI OK 07
PaBHOCHIIBHBIX TIEPEX0/iaX B YPaBHEHUSIX U

HepaBeHCTBax. OOIIIe METOIBI PEIICHHS

YpaBHEHHA: IepeX0/1 OT PaBEHCTBA (YHKIMH

K PaBEHCTBY apryMEHTOB JIJIsSi MOHOTOHHBIX

(yHKIHIA, METO/ Pa3I0KEHHS Ha

MHOXKUTEJIH, METO/ BBE/ICHHSI HOBOH

NepeMEeHHOH, (pyHKIMOHAIBHO-TpadUueCKUi

METOA. KOMOMHHP.YPOK)

14.2 | Tema 14.2 ['paguueckuii memoo pewienus OK 01, OK 02, | JI1.1 J11.2
ypaeuenuil, Hepagercmg. OOIIIE METO B OK 03, OK 04, | B3 PaboTta B
pelIeHus] HEpaBEHCTB: NIEPEX0]] OT OK 05, OK 06, MaJIbIX
CpaBHEHWMsI 3HAUEHUH (QYHKITNI K CPAaBHEHUIO OK 07 rpymnmax

3HA4YEeHUH apryMEHTOB JUII MOHOTOHHBIX
(yHKIMI, METOI MHTEPBAJIOB,
(yHKIIMOHATBHO-TPaQUUIECKUii METOI.
I'padmaeckuii MeTo/1 pelieHns] ypaBHEHUH 1
HepaBeHCTB(KOMOUHUP.YPOK)




14.3 | Tema 14.2 I'padudyeckuii MCTOI PELICHHUS OK 01, OK 02, | JI1.1 JI1.2 Jlexnns-
ypaBHEHHI, HepaBeHCTB. O0IIHE METOIBI OK 03, OK 04, | B3 BH3YaJIU3aIus
pElIeHNsT HEPABEHCTB: MEPEX0 OT OK 05, OK 06,

CpaBHEHU 3HAYCHNH (QYHKIHII K CpaBHEHHUIO OK 07
3HA4YEHUH apTyMEHTOB /ISl MOHOTOHHBIX

(hyHKIHH, METOJT HHTEPBAJIOB,

(yHKIIMOHATBHO-TPaQUUECKuil MeTO.

I'paduueckuii MeTo]] pelieHUs] ypaBHEHHUH 1
HepaBeHCTB(KOMOWHUP.YPOK)

14.4 | Tema 14.3 YpaBHCHHUS U HEPABEHCTBA C OK 01, OK 02, | JI1.1 JI1.2
MoxyneM. Onpenenenne Moayisi. Packpeitue OK 03, OK 04, | 23 Pabora B
MOJyJIS TI0 onpenesneHunto. [Ipocreiimme OK 05, OK 06, MaJIbIX
YPaBHEHHs U HEPABEHCTBA C MOIYJIEM. OK 07 rpymnmnax
[IprMeHeHne paBHOCHIIBHBIX NIEPEXOIOB B
OIIpe/IeJIeHHBIX THIIaX YPaBHEHUH U
HEpaBEHCTB C MOAYJEM. (KOMOWHHP.YPOK)

145 | Tema 14.3 YpaBHeHHS 1 HEPABEHCTBA C OK 01, OK 02, | JI1.1 JI1.2
MoxyneM. Onpenenenne Moayisi. Packpritue OK 03, OK 04, | 23 Pabora B
MOJyJIs TI0 onpenerneHuto. [Ipocreiimme OK 05, OK 06, MaJIbIX
YPaBHEHHS U HEPABEHCTBA C MOLYJIEM. OK 07 rpymnmnax
[IprmMeHeHne paBHOCHIIBHBIX NIEPEXOIOB B
OTIpEZICTICHHBIX THIIAX YPaBHEHUH 1
HEpaBEHCTB C MOIYJeM. (KOMO. ypoK)

14.6 | Tema 14.3 YpaBHeHHSs 1 HEPABEHCTBA C OK 01, OK 03, | JI1.1 JI1.2 Jlexms-
MoayneM. Onpenenenue Mmoayns. Packpeitue OK 04, OK 05, | O3 BU3yaJIU3aIus
MOAyJIA 10 onpeneneHuro. IIpocreiinie OK 06, OK 07
YpaBHEHHS U HEPABCHCTBA C MOJYJIEM.

[IprMeHeHne paBHOCHIIBHBIX IIEPEXOIOB B
OTIpEZICTICHHBIX THIIAX YPaBHEHUH 1
HEpaBEHCTB C MOJyJIeM. (KOMOWHHP.YpPOK)

14.7 | Tema 14.4 YpaBHEHUS U HEPABEHCTBA C OK 01, OK 02, | JI1.1 JI1.2
napamMeTpoM. 3HAaKOMCTBO C ITapaMeTPOM. OK 03, OK 04, | 93 Pabota B
[IpocrTeiine ypaBHeHHs 1 HEPABEHCTBA C OK 05, OK 06, MaJIbIX
napameTpoM.(KoMO. ypoK) OK 07 rpyIImax

14.8 | Tema 14.4 YpaBHCHHUS U HEPABEHCTBA C OK 01, OK 03, | 14.8
napameTpoM. 3HAKOMCTBO C I1apaMeTPOM. OK 02, OK 04, PaGora B
IIpocreiimue ypaBHEHHs U HEPABEHCTBA C OK 05, OK 06, MaJibIX
napameTpoM.(KoMO. ypoK) OK 07 rpyImax

14.9 Tema 14.5 Cocmasnenue u peutenue OK 01, OK 02, | JI1.1 JI1.2
npopheccuoHaIbHbIX 3a40ay ¢ NOMOUbIO OK 03, OK 04, | B3 Pabota B
ypasHenuil. Pewenue mexcmoswvix 3adau OK 05, OK 06, MaJibIX
npogeccuonanvrozo codepacanusi(Iip) K 2.3 rpymnmnax

14.10 | Tema 14.5 Cocmasnenue u peurerue OK 01, OK 02, | JI1.1 JI1.2
npopeccuoHaIbHBIX 3a40ay ¢ NOMOUbIO OK 03, OK 04, | B3 Pabota B
ypaeuenul. Pewenue mexcmogwix 3a0au OK 05, OK 07 MaJbIxX
npogeccuonanvrozo codepaicarnus(Ilp) K 2.3 rpymmax

14.11 | Tema 14.5 Cocmasnenue u pewenue OK 01, OK 02, | JI1.1 JI1.2
nPogheccuonanbbix 3a0a4 ¢ NHOMOWbIO OK 03, OK 04, | 33
ypasuenuu. Pewenue mexcmosvix 3a0ay OK 05, OK 07
npogeccuonanvrozo cooepicanusa(Ilp) K 2.3

14.12 | Tema 14.6 Pemicrue 3aga4. YpaBHEHHS U OK 01, OK02, JI1.1 J11.2
HepaBeHcTBa. CocTaBlIeHUE U PELICHNE OK 03, OK 04, | 23
mpodeccCHOHATBHBIX 3371249 C TIOMOIIIBIO OK 05, OK 06,
ypaBHeHHHA. OOIIe METOIBI PEIICHHS OK 07

yYpaBHEHHMH. YpaBHEHUS U HEPABEHCTBA C
MOJIyJIEM U C
napameTpamMu((KOMOHHHUP. YPOK)

CamocrosTenbHas paboTa




Koncynbranuu 1 4

Koncynprarum 2 8

5. OHEHOYHBIE MATEPUAJIBI JIJIS TIPOBEJEHUS ITIPOMEXKYTOYHOMN ATTECTAIIANA

Pa3meluen B MNPUIOKCHUHN

6. YHEBHO-METOANYECKOE U TH®OPMALIMOHHOE OBECIIEYEHME JUCHHUIIJIMHBI (MK, IIM)

6.1. Pexomenayemas 1ureparypa
6.1.1. IlepevyeHb OCHOBHOI JINTEPATYPbl, HEO0X0AMMO¥ 115 ocBoeHus1 qucuumuInubl (MK, IIM)

ABTODBI, 3armaBue W3narenscTBO, roa
JI1.1 Jmcnmuxkun B. T., MaremaTrka B 3amadax c Cankr-IlerepOypr: Jlamp, 2019,
Comnogeitunk U. JI. pELICHUAMU: y4aebHOe https://e.lanbook.com/book/112 074
rocooue
JI1.2 Bammakos M.1. MaremaTnka: yaeOHUK Mocksa: KHOPVYC, 2019,

6.2. Ilepeuyennr pecypcoB HH(MPOPMAIMOHHO-TEJIEKOMMYHHUKAIMOHHONH ceTH ''UHTepHer', HE00XO0AMMBIX JJIs1
b

ocoeHus aucuumiauabl (MK, IIM)

21 I'onyapenko, B.M. DneMeHTHI BBHICIICH www.BOOK.ru
MaTeMaTUKU[ DNEeKTPOHHBIH pecypc] : y4eOHUK /
I'onuapenko B.M., Jlunaruna JI.B., PeutoB A.A. —
Mocksa : KnoPyc, 2020. — 363 c¢. — (CIIO).

32 Jlucuukun, B.T. Marematnka B  3agadax ¢ http:// e.lanbook.com
peteHusIMu[ DIEKTPOHHBIH pecypcl: yue0.
noco6ue/B. T JIMCHUKHUH, N.A.Conoseitunk.-CaHKT-
[TerepOypr:Jlanp,2020.-464c.

33 Bammaxo, M.U. Marematuka| QneKTpoHHBIN pecypc]: www.BOOK.ru

yuaeoHnx/ M.U. bammakoB. — Mocksa : KaoPyc, 2019.
— 394 c.— ISBN 978-5-406-05386-7.

6.3. Ilepeyenb MHGPOPMALMOHHBIX TEXHOJIOTHIi, MCIIOJIb3yeMbIX IIPU OCYLIECTBJEHHU 00Pa30BaTEJbLHOI0 MpoLecca
no aucuumiune (MK, I[IM), Bkiaioyasi nepeyeHb NPOrpaMMHOI0 odecnedyeHUss U HH(POPMALMOHHBIX CIIPABOYHBIX

cucteM (IPH HEOOXOAMMOCTH)

Microsoft Office

Free Conference Call
(cBOOOIHAS TUIICH3U)

Zoom (cBoOOIHAs

7. OMACAHME MATEPHUAJTBHO-TEXHUYECKOM BA3bl, HEOBXO/JIAMOM JIJIsI OCYIIECTBJIEHUA

Aynutopus Haznauenue OcHamenue
(ITpumI KT CIIO)|YuebHas aymutopus Ui HpoBeaeHus [Jlocku ayquTopHble 3-X 3JIeMEHTHBIE;
Aynuropust Ne 410 Kabuner |3anstuii JIEKI[MOHHOT' O tuna,(Komneiotep-1intel(R)  Core(TM)2 Duo CPU E7200
MPUKJIAIHON MATEeMAaTUKK  |IPAKTUYECKHUX 3aHATHH, rpynnoBeix u|@2.53GHz/1GB/250GB/DVD-RW; monutop LG Flatron L
WHIUBUAYAITEHBIX KOHCyNbTanmid, (1933 S;
TEKYILEro KOHTPOJIS u|Mynprumenua npoextop Sanyo PLC-XU305A,;

HpOMC)KyTO‘lHOﬁ aTTeCTallu, a TaKXEC HpOGKHI/IOHHHﬁ OKpaH;

CTCHABI TCMAaTHYCCKHUC.

JUIA CaMOCTOSITeIIEHOM pa6OTI)I MakKe€Tbl, MOJCJIN TCOMCTPUYCCKUX TCJI, TCJI BpallCHUS,

8. METOAUYECKHUE YKA3ZAHUA JJI1 OBYYAIOIIUXCA 11O OCBOEHUIO IMCHHUITIJIMHBI (MK, ITM)




Jlekums. Iocemenne u akTuBHas paboTa CTYIEHTAa Ha JICKIMH IO3BOJISIET c(HOPMHUPOBATh 0A30BbIE TCOPETHUYECKUE IOHSTHS IO
TUCLUIUINHE, OBJIAAETh OOMIEH JIOTMKONW MOCTPOSHHS JUCLUIUIMHBI, YCBOWTh 3aKOHOMEPHOCTH U TEHACHIWH, KOTOpBIC
PACKpBHIBAIOTCSI B JAHHOW OUCHUIUIMHE. [IpW 3TOM CTYAEHTY PEKOMEHAYeTCsl OBbITh JOCTATOYHO BHUMATENbHBIM Ha JICKIHH,
CTPEMHUTBCS K TOHMMAHHUIO OCHOBHBIX IIOJIOKCHMH JIEKIMH, a MPU ONPENCICHHBIX TPYJHOCTAX M BOIPOCAX, CBOEBPEMEHHO
oOpammaThesl K NPEToAaBaTeNio 3a MOSCHEHUAMH, YTOUHEHUSIMU WIIH TIPH IUCKYCCHOHHOCTH pacCcMaTpHBacMBIX Bompocos. Pabora
HaJl MaTepuallaMy JEKIUH BO BHEAYIUTOPHOE BpeMsI IIPEAIoaracT oomnee rIyboKoe paccCMOTPEHHE BOIIPOCOB TEMBI C YUETOM TOTO,
YTO Ha JEKIIUH HEBO3MOXHO MTOJHO OCBETHTH BCE BOIPOCH! TeMBI. [J1sl ITyO0KOH IPOPAOOTKH TEMBI CTYICHT TOJDKCH:

a) BHUMATEJIbHO MPOYMTATH JIEKIHIO (BO3MOXHO HECKOJIBKO Pa3);

0) paccMOTpeTh BOIPOCHI TEMbI WJIM TPOOJEMBI MO MMEIOIIEeics y4eOHOH, Y4eOHO-METOANYECKON JIMTEepaType, 03HAKOMHUTBCS C
MOJXOJAaMH II0 JaHHOH TeMe, KOTOpBIE CYIIECTBYIOT B COBPEMEHHOH Hay4yHOH juTeparype (IIOCMOTpPETh MOHOTpadHu, CTaThbH B
KypHaJIaX, Te3UChl HAYYHBIX JIOKJIAIOB U BBICTYIUICHHUN).

W3yyas TeMy B TEOPETHYECKOM acleKTe, CTYAEHT MOXET II0JIb30BaThCs KakK JIUTEPaTypoil OMOIMOTEKHM YHHBEPCUTETa, TaK H
HCTIONB30BaTh AIIEKTPOHHBIE U VIHTEpHET-PeCcypCHlI.

[TpakTryeckoe 3amatue: IIpy MOATOTOBKE K MPAKTHYECKUM 3aHATUSAM CTYyACHTAM PEKOMEHIYETCSI BHUMATEIbHO O3HAKOMHUTBECS C
TEMATHKON NPAKTUYECKOTO 3aHATHA, MPOYECTh KOHCHEKT JEKIUH MO TeME, W3yYHTh PEKOMEHIOBAaHHYIO JIMTEPATYPY, COCTaBHTh
KpaTKWil TIaH OTBETa HA KaXIBIH BOIPOC TNPAKTUYECKOTO 3aHITHS, NPOBEPUTH CBOM 3HAHMA, OTBEYass HAa BOMIPOCH IS
CaMOTIPOBEPKH, E€CITH BCTPETATCSI HE3HAKOMBIE TEPMUHBI, 0053aTEIEHO 00PATUTHCS K CIOBApIO M 3a)MKCUPOBATH UX B TETPAIH.
[IpoBenenne yueOHOTO Iporiecca MOXKET OBITH OpraHW30BaHO ¢ ucmonb3oBaHmeM DWOC yHuBepcutera m B mU(POBOIl cpene
Texkymuii KOHTPOJb W TMPOMEXKYTOYHAsl aTTeCTals OOY4YaloIIMXCs MOXET INpoBoAuThcs ¢ mpumeneHueM [IOT. (rpynmsl B
COLMAJIBHBIX CETAX, DJIEKTPOHHAs II0YTa, BUJCOCBS3b M Jp. Iardopmbl). YueOHble 3aHsaTusi ¢ npumeHenuem JIOT mpoxonsr B
COOTBETCTBUH C YTBEPXKACHHBIM pacnucaHueM. TeKymuil KOHTpOJIb M IPOMEXKYTOUYHas aTTecTalus OOYyJaroIIUXCS MOMKET
npoBoauThed ¢ npuMmenenuem J[OT.




Ipunoxenue 1
[TpuMopcKuit THCTUTYT JKEJIE3HOIOPOKHOTO TpaHCHIOPTa - (puiIuai heaepatbHOro rocyJapcTBEHHOTO OI0PKETHOTO
00pazoBaTeNbHOTO yUPEIKACHHS BhICIIEr0 00pa3oBaHus «/labHEBOCTOYHBIN rOCy1apCTBEHHbBIH YHUBEPCUTET ITyTEH

coo0IIeHUs» B T. YccypHuicke
(IMpumIKT - dpmnmman ABIYIIC B r. Yccypuiicke)

OIIEHOYHBIE MATEPHUAJIBI
JUIsl IPOMEKYTOYHOM aTTeCTaluy 110 JUCLUIIIMHE

MaremMaTuka

s cnenuranbHocTr: 23.02.06 TexHMYeckas 3KCINTyaTanus HOABIKHOTO COCTaBa JKEIIE3HBIX TOPOT (BarOHBI)

CocraBurens: npenogasareisb, T.JI. 'oruaposa

r. Yccypuiick
2023 .



1. Onucanue noxa3aTeJ1el71, KPpUTEPHEB U IIKAJ OICHUBAHUA PE3yJbTaTOB.

1.1. [Toka3aTenu U KpUTEpUU OlleHUBaHUs pe3ynbTatoB. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK 2.3

DOBEKT Kputepuil oneHuBaHuA
Y poBHU c(HOPMHPOBAHHOCTH PE3yJIbTATOB
OLIEHKHU De3yNbTaToOB 00Y4EHHS
Hu3kuil ypoBeHb
. [loporosslil ypoBeHb Y pOBEHB pe3ybTaTOB 00yUYECHUS
DOygarommuiics P P p pesy Y
[TOBBIIIEHHBIN YPOBEHb He HHIKE TTOPOroBoro
BBICOKHI YPOBEHb

1.2. Mxansr onernBanust komnereHmit OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, TIK 2.3pe3yipTaToB npH
caaye qudQepeHIIPOBaHHOTO 3a4eTa U IK3aMeHa.

. IIIkama orieHMBaHUS
[TOCTUTHYTBI ypPOBEHB
pesybTaTa XapaKkTeprcTHKa YPOBHS c(pOpMHUPOBaHHOCTH muddepeHInpoBaHH
pe3yIbTaTOB 0ro 3a4yera u
hOyUeHHS
JK3aMeHa
OOyuarommiics:
-00HapyXuJl TpoOedbl B 3HAHUAX OCHOBHOTO Y4YeOHO-TIPOrpaMMHOTO
S MaTepHaa; )
-ONMYCTUI TNPHHLUUIHNATIBHBIC OMIMOKM B  BBIIOJHEHHWH 3aJaHUil,
YPOBEHB o HeynoBneTBOpUTEIBHO
MPEIYCMOTPEHHBIX TPOrpaMMON;
-He  MOXET TPOJODKUTH  O0ydeHue WIM  TOPUCTYNHUTh K
npodeccHOHANBHON JIESTENbHOCTH [0 OKOHYaHHM IIpOorpaMMbl  0e3
JIOTIOJTHUTENBHBIX 3aHATUH 10 COOTBETCTBYIOIIEH TUCITUIITIMHE.
OO0y4aromuiics:
-00HapyXHJI 3HaHWE OCHOBHOTO YYEOHO-TIPOTPaMMHOIO MaTepHajia B
o0BpéMe, HeoOXoAMMOM s JanbHeHmed ydueOHOW W mpencTosmen
poQeCCHOHANBHON NesITeIbHOCTH;
[ToporoBsrit -CIIPaBISICTCA C BHITIOJHEHUEM 3aIaHHMH, IPETYCMOTPEHHBIX IPOTPaMMOI;
YpOBECHB -3HAKOM C OCHOBHOW IIUTEpaTypoil, pPEKOMCHIOBAaHHOW paboueil Y MOBICTBOPHUTEIHEHO
MPOTPaMMOI JUCIIUTUTHHEI;
-JIOTTyCTUJ HETOYHOCTH B OTBETE Ha BOMPOCHI M TIPH BHINOJIHEHHH
3aaHuid 1o yueOHO-TIpOTpaMMHOMY ~ MaTepuaity, HO o0iamaer
HEOOXOJMMBIMM 3HAaHUSIMHU JUISi WX YCTPaHEHHS IM0J| PYKOBOJCTBOM
npernoaBaTens.
OOyuaromuics:
- 00OHapy>XKUJI TIOJIHOE 3HAHUE y4eOHO-TIPOrPaAMMHOT0 MaTepuala;
-YCHEUTHO BBITOJIHILIT 33IaHU, IPEIYCMOTPEHHBIE IPOTPaMMO;
ToBbIeH b H—yg:opm _OCHOBHYIO .JmTepaTypy, pEKOMEHIOBaHHYIO  paboueit
/poBeHh POTPaMMOI IMCLIMILIHHEL, 3 Kopoto
-TI0Ka3aJl CHCTEMAaTHYeCKHH XapakTep 3HaHUH y4eOHO-IIPOrpaMMHOTO
MaTepHana;
-CII0COOCH K CaMOCTOSTEIBHOMY IMOIOJNHCHHIO 3HAHWUH 1O  y4eOHO-
MPOTPaMMHOMY MaTepuany U OOHOBJICHHIO B XOJ€ AajbHEHIIeH ydeOHON
paboThl ¥ POGECCHOHATIBHON JeSITETLHOCTH.
OOyuaromHics:
-00HapyXMJI BCECTOPOHHHE, CHCTEMaTHUYECKHE M TIyOOKHE 3HAHU
y4e0HO-TIPOrPaMMHOT0 MaTepraa;
BrICOKHI -yMeeT CBOOOIHO BBITIOJIHATH 33JIaHUs, MPEAYCMOTPEHHBIE TPOTPaMMOIii;
VPOBEHb -03HAKOMMJICSA C JOTIOJTHUTEIBHOM JINTEpaTypoi; DTamaHO
-YCBOMJI B3aUMOCBSI3b OCHOBHBIX MOHATUN JUCLMILIUH U UX 3HAUCHHE ISt
npuoOpeTeHns npodeccu;
-IPOSIBMJI ~ TBOPYECKHE  CIIOCOOHOCTM B  IOHMMAaHHM  y4eOHO-
MIPOrpaMMHOT0 MaTepuana.
1.2. Onucanue mKan OLeHUBAaHUS
Pe3ynbTaTel 00y4aronierocs OeHUBAETCs CISAYIOIINM 00pa3oM:
[ImarnpyembIit ConeprkaHue MIKAIBl OLIEHUBAHUS
YPOBEHb TOCTUTHYTOTO YPOBHS pe3ynbTaTa 00ydeHUS
De3yJIbTaTOB HeynoBieTBOpUTENIHO Y TOBIETBOPUTEIHLHO Kopomio ODTaraHO
DCBOCHHS He 3aureno BadTeHo BadaTeHo BadTeHO




Hecmoco6HOCTh OO0yuaronuiicst OOyuaronuiicst OO0yyaronuiicst
oOy4arormerocs CIOCOOCH JIEMOHCTPUPYET JIEMOHCTPHUPYET
CaMOCTOSATEIFHO CaMOCTOSTENIFHO CrocoOHOCTh K | crmocoOHOCTH K
MIPOAEMOHCTPHUPOBAT | MPOAEMOHCTPUPOBATh | CAMOCTOSITEIHHOMY CaMOCTOSITEIFHOMY
b HalMYUEe 3HAHWM | HAJW4YWe 3HAHUW TPHU | TPUMEHEHHUIO 3HAHUW | IPUMEHEHUIO 3HaHUN B
npu peIIeHNH | peleHun 3aJaHui, | P peIICHHH 3aJaHui, | BEIOOpe crocoba
BHATDH 3aJaHui,  KOTOpBIE | KOTOpPHIC ObUTH | aHAJIOTUYHBIX TEM, | pelICHHUs] HEM3BECTHBIX
ObUTM TIPENCTABJIEHBI | MPECTaBIICHEI KOTOpBIE  TIPEJICTAaBIISUI | WIIH HEeCTaHIapTHBIX
IpernojiaBaTeneM NpernoiaBaTeneM npernojaBarenb, M IpH | 3aJaHUA u npu
BMecTe C 00pa3loM | BMeCTe ¢ 00pa3lioM X | €r0  KOHCYJIbTATHMBHOW | KOHCYJIbTaTHBHOM
UX peleHus. peuieHus. NOJJIep)KKE B 4YacTH | MOANEPXKKE B  4YacTH
COBPEMEHHBIX MPOOJIEM. | MEXAUCIUILIHAPHBIX
CBA3EH.
OTtcyTcTBUE y | Obyqaromuiics OO0yqatontmiics Obyuarommiics
oOyugaromerocs JIEMOHCTPHPYET MIPOAEMOHCTPUPYET JIEMOHCTPHPYET
CaMOCTOSATEIIEHOCTH CaMOCTOSITEIFHOCTh B | CAMOCTOSITETIHHOE CaMOCTOATENFHOE
B NPUMEHEHUM | IPUMEHEHUN YMEHHUM | IpUMEHEHUe YMEHHUH | IpUMEHEHUE YMEHUH
yMeHHH 10 | pemeHus Y9eOHBIX | peuIeHus 3aaHUi, | PEmICHUS HEW3BECTHBIX
— UCTIONIb30BAHHIO 3aaHUii B  IIOJIHOM | aHaJIOTMYHBIX TEM, | MIM  HECTAHJApTHBIX
METOJIOB  OCBOCHHS | COOTBETCTBUU C | KOTOpble  TIPEJCTaBISLI | 3adaHUH u pu
yueOHOit o0pasuom, JIaHHBIM | NpEnojaBaTellb, U IIPU | KOHCYJIBTaTUBHOM
JUCILIMITIINHEI. npenoagaBaTeJIEM. €ro KOHCyJ’ILTaTHBHOﬁ MOAJACPIKKE
TMOAACPIKKE B qacTu npenogaBatejiss B 4aCTU
COBPEMCHHBIX HpOGJ’ICM. MCKIUCHUTITIMHAPHBIX
CBSA3EH.

2. Ilepeyenp BOmpocoB M 3aja4 K AuddepeHUUPOBAHHOMY 3a4eTy M 3K3aMeHy. OOpa3en 3K3aMeHALMOHHOIO
onjera.

Bonpocs! k nuddepenuupoBannomy 3auery (1 cemectp):

1. [Ipsimble 1 MJIOCKOCTH B npoctpancte. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK
07,1IK 2.3

2, KoopnuHatsl u BekTopsl. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

3. OcHOBBI TpUrOHOMETpHU. TpPUrOHOMETpHYECKHE ¢ynxunn OK 01,0K 02, OK 03, OK 04, OK 05, OK 06,
OK 07, IIK 2.3

4, Kommmekcusle yuciia. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3
5. [IpomsBoaHas ¢pyakumu, e€ npumenenue OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3
6. MHOTOTpaHHUKH U Tela Bpawienus OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3
7. lepBooOpaszHas pyHkmn, e€ npumenenue OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3
8. Crenenn u kopHu. Crenennas ¢pynkuus. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, [IK 2.3
9. okazarenpHas  ¢yHkuusa OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, [IK 2.3
10. JTorapudmsl. Jlorapupmuueckast dyukims. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, [IK 2.3
11. MuoxectBa OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3
12 DnemeHTH KOMOMHATOPUKH, CTATHCTUKU U Teopuu BeposiTHocTel OK 01,0K 02, OK 03, OK 04, OK 05, OK 06,
OK 07, IIK 2.3
13. YpaBuenus u HepaBenctBa OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3
Bonpocs! k 3k3ameny (2 cemecTp)

1. 3nayenue TpuroHomerpuueckux ¢pyukimii yrimos 0°, 30°, 45°, 60°, 90°, 180°, 270°, 360°. OK 01,0K 02, OK 03,
OK 04, OK 05, OK 06, OK 07, [IK 2.30cHOBHBIE TPUT'OHOMETPHICCKHIE TOXKICCTBA, (POPMYJIIBI ABOHHOTO M ITOJIOBUHHOTO
aprymMeHTa, (popMyIbl CIIOXKEHHs apryMEHTOB, OPMYJIbI ClIoKeHUsl Tpuronomerprdeckux Gpynkmuid. OK 01,0K 02, OK
03, OK 04, OK 05, OK 06, OK 07, [IK 2.3

2. Omnpenenenne mpenena nepeMeHHoW (yHkuuu. Teopembl 0 mpezaenax, pPacKphITHE HeompeaeleHHOCTeH — ,

o0
—. 0K 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

o0

3. Omnpenenenne npou3BoAHOH, o0mmit MmeToy e€ HaxoxaeHus. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK
07,IIK 2.3

4. IpousBoansle ¢’, X', (cx)" (BeIBOA popmyisl). OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, [IK 2.3

5. ITpomsBonHas anredbpandeckoir cymmsl (BeiBog popmynsr). OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK
07,IIK 2.3

6. [poussonuas npousBeacHus (BeiBox popmyier). OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, [IK 2.3



10.

11.
12.
13.

14,
15.

16.

17.

18.
19.
20.

21.
22.
23.
24.

25.

26.
217.

28.

29.
30.

31.

32.

[IpousBonHas GyHKINN y = \/; (Be1BOZT popmymer). OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK

2.3

[pousBonnas ¢pyakmmu y = — (BeBOZ ¢opmynsl). OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK

X

2.3

IpoussonHas dyHkuun Yy = Sin X (Be1Boxa dopmynsr) OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK
2.3

Ipoussoanas Gynkuuu Y = COSX (BeiBOA dopmynsr) OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,
IIK 2.3

Ipoussonnas tanrenca (Beioxa hopmyisr). OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

[IpousBonnas xoranreHca (BeBog ¢opmynsl). OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, [IK 2.3IIK
2.3

[IpousBonHas cnoXHOH GYHKINH (OIpeaereHne ciokHon ¢yHknnu, mpasmio nemoukn). OK 01,0K 02, OK 03,
OK 04, OK 05, OK 06, OK 07, [IK 2.3

Ou3HYeCKUil CMBICIT TIEPBON MPON3BOAHON. BTopas npomssognas u e€ ¢pusndeckuii cmeicia. OK 01,0K 02, OK
03, OK 04, OK 05, OK 06, OK 07, [IK 2.3

I'eomerprueckuii cmbici npou3BoaHoil. OnpeneneHue kacaTenpbHOH U HopMmany, ux ypasHeHus. OK 01,0K 02,
OK 03, OK 04, OK 05, OK 06, OK 07, [IK 2.3

Juddepennunan GpyHKuny, ero npuMeHeHne K npubmmkeHHsiM BeraucieHusm. OK 01,0K 02, OK 03, OK 04,
OK 05, OK 06, OK 07, [IK 2.3
DKCcTpeMyM (QYHKIIUH, HCCIEeA0BaHNe (PYHKINH Ha SKCTpEeMyM ¢ omotisio npomsoaHoii. OK 01,0K 02, OK 03, OK 04,
OK 05, OK 06, OK 07, IIK 2.3

BrImykiocTs, BOTHYTOCTh M TOUKH neperunda rpaduka pyrkmmm. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06,
OK 07,7IK 2.3

[lepBooOpasHas 1 HeonpeneneHHbIN uHTerpai. CpoiictBa HeonpenenenHoro nHrerpaina. OK 01,0K 02, OK 03,
OK 04, OK 05, OK 06, OK 07, [IK 2.3
OcHosublie Tabauunbie naTerpaisl. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, [IK 2.3

OmnpenesneHHbI HHTETpal U ero cBoicTBa. Popmyna Herotona-Jlei6anna. OK 01,0K 02, OK 03, OK 04, OK
05, OK 06, OK 07, [IK 2.3

Heonpenenennslit uarerpan u ero csoiictsa. ®opmynsl uaterpuposanus. OK 01,0K 02, OK 03, OK 04, OK 05,
OK 06, OK 07, [IK 2.3

MeTo1 MOICTAHOBKM IIPH BBIYUCIEHUHU HEOIPENEIEHHOro U onpenenennoro uarerpanos. OK 01,0K 02, OK 03,
OK 04, OK 05, OK 06, OK 07, [IK 2.3

Brraucnenue miomasei miockux Guryp ¢ momoiisio onpesaenennoro uarerpana. OK 01,0K 02, OK 03, OK 04,
OK 05, OK 06, OK 07, [IK 2.3

Brraucnenue nyTu, IpoieHHOTO TEJIOM C TIOMOIIIbIO onpeaesenHoro uaTerpana. OK 01,0K 02, OK 03, OK 04,
OK 05, OK 06, OK 07, [IK 2.3

Brrunciienue paboTHI CHII YIIPYTOCTH ¢ TOMOIIbI0 omnpeneneHHoro uarerpaira. OK 01,0K 02, OK 03, OK 04,
OK 05, OK 06, OK 07, [IK 2.3

IlepecranoBku u pazmerenus. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

Coueranus u ux coiictea. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, [IK 2.3

CnyuaitHoe cobbiTre u ero BepositHocth. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

Teopembl cnokenust 1 ymHokeHus BepositHocteid. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

JuckpeTHas ciaydaiiHas BeNWYHMHA. 3aKOH pacHpepesieHnus TUCKpeTHOoH ciydaitHoi Benmmumabl. OK 01,0K 02,
OK 03, OK 04, OK 05, OK 06, OK 07, [IK 2.3

UucnoBble XapaKTEePUCTUKH AUCKpeTHOU ciydainoi Benuuumnabl. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06,
OK 07,7IK 2.3

I'eHepanbHas COBOKYIIHOCTB, BEIOOpKa, cpeanee apudmerndeckoe, meauana. OK 01,0K 02, OK 03, OK 04, OK
05, OK 06, OK 07, [IK 2.3



33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45,

46.

47.

48.

49,

50.

51.

52.

Omnpenenenne BEKTOpa, BUALI BekTopa, neiictBus Hag aumu. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK
07,IIK 2.3

JleiicTBus HaJ BeKTOpamu, 3alaHHbiMu cBonMH koopauHatamu. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06,
OK 07,IIK 2.3

CkayisipHO€ MPOU3BEACHNE BEKTOPOB, JJIMHA BEeKTOpa, yroi Mexay Bekropamu. OK 01,0K 02, OK 03, OK 04,
OK 05, OK 06, OK 07, [IK 2.3

Axcuomsl crepeoMerpun 1 ux ciencteus. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3
B3auMHOe pacnoioxkeHue IBYX MPsIMBIX B MPOCTPAHCTBE, NPSAMOH M MIIOCKOCTH, ABYX miockocteil. OK 01,0K
02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

[pu3nak mapamtensHocTH npsiMoit 1 mwiockocty. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3
[pm3nak mapamnensHocTH NBYX wiockocteid. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, [IK 2.3

[Ipuznak nepnenaukyasipaoctu npsimoit u mwiockoctu. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, ITIK
2.3

[Ipuznak nepnenaukynsipuoctu AByx miockocteir. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, [IK 2.3

CpaBHuTenbHas JyIMHA nepneHauKysapa u HakiaonHoi. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,
IIK 2.3

Teopema o Tpex nepnenaukysipax. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

[Mupamuna, cBoiicTBa napamienbHbix cedeHuid B nupamuzae. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK
07,1IK 2.3

[Mapannenenunen, BuAbl napaenenuneaos, ceorcrtsa auarosaneil. OK 01,0K 02, OK 03, OK 04, OK 05, OK
06, 0K 07, [IK 2.3

IIpusma, BuabI pusmM, OOKOBAs U MOJIHAs MOBepXHOCTH, 00bEéM npu3Mbl. OK 01,0K 02, OK 03, OK 04, OK 05,
OK 06, 0K 07, [IK 2.3

IMupamuna, BUABI TUPAMHUI, JIEMEHTHI, 00KOBas U MoJiHas MOBepxHOCTH, 006EM nupamusl. OK 01,0K 02, OK
03, OK 04, OK 05, OK 06, OK 07, [IK 2.3

VYceueHnas nupaMuia, JIEMEHTH, 00KOBas U moyiHas mosepxHoctd, 006éM. OK 01,0K 02, OK 03, OK 04, OK
05, OK 06, OK 07, [IK 2.3

Hunmuaap, ameMeHTsl, BUIB, ToBepxHOCTh B 006éM. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK
2.3

Komnyc, anementsi, moBepxHocth, 006EM. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, [IK 2.3

YcedeHHbIH KOHYC, 3JIEMEHTHI, TOBepXHOCTh 1 006éM. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, ITIK
2.3

Ilap u chepa, 37eMEeHTBI, TIOBEPXHOCTh U 00bEM miapa. CBOWCTBA IIapa, MIOCKOCTh KacarenbHas K rrapy. OK

01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3
3agaum Kk 3x3ameny (2 cemectp): OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

1. Haiitu cymmy X+ Y upasHocts X — Y, eciu:
a) X~134; y~230; 6) Xx~4,331; y=5,7;

) X~2,0-10°: y~125.10%; nx=125-10%; y~7,1-10"

El

OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

X
2. Haiitu npousBencuue X - Y uuactHOE —, ecin

a) X~1,26; y~210; 6) X~1,2-10%; y~3-10°;



B) X~ 25,678; y~123; r) X~48-10%; y~1331-107
OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

Xy
x* +y?

moJk30BaThes KanbkymnaropoM. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

3. Haiigute 3HauYeHHE BBIPAXKEHUS s X~134 ; yz2,30. J1st BBIUMCIEHUS PEKOMEHIYEeTCs

4. Beraucnute, otBeT okpyraute g0 0,001. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

, 19:63:305 s e
B
5,3-125 o
0,852 -3/5,35 | 0815126505
- @ @ T
) oen 0,0854 -18,9

Z . .
5. Haﬁz[MTe—l, ecm Z; =341, Z, =2—81. 0K 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3
Z2

6. Haiigure Mmogynms K4, Z = -2+ 2\/§| .OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, [IK 2.3

7. Haifmare Z, - Z,, ecmu Z, =6 —2i, Z, =3 —4i. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, ITK 2.3

8. M306pasuTe 4iciIo Ha KoMIuiekcHoi miockoctn Z = 2 + 4i. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,
1K 2.3

9. Bowuncimre: (—5X + 4Y%i) - (5X —4y°i) . OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

10. Pa3znoxkure Ha MHOKHTEIH:

a) X2 +1;6) 25X° +9Y%. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, [IK 2.31
11. Pemunre ypaBHEHUS:

a) x* + X+1=0;06) X? +2x+2=0. 0K 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, ITK 2.3

z

1 2 3
12. BBINOJTHUTD YMHOXEHUE, EJICEHHUE U BO3BEACHUE B CTEIEHb K.4. (Zl +Z,, Z_ Ly 2, ) , €CIn
2

St . . 57 T . T
a) Z, =C0S— +isin —, z, =2(cos - +isin =)
3 3 3 3

V.4 i47r

iZ hid
0) Z, =€ °; z, =¢ > . OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, ITK 2.3

13. 3anummTe B TPUTOHOMETPHYECKON M ITOKa3aTeIbHOM popme K. 4.

2) Z=3+i:6) z=—1+1.0K01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

14. HaiinuTe 3Ha4eHHE YHCIOBOTO BBHIPAKEHUSI:



64
log , 27 — log ;527 — log 1 27 — log 5 (E) . OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3
3 2

15. Beruucnure:
a) 2log s 2+l0g9:6) log,, 484—2log,, 2;

1
log;- 4 Ton . 4
B) 3 +2"%%% 0K 010K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

16.Haitmure 109 ¢ 72, ecnn nseectno, uro 109 2=4a, 109 . 3 =b. OK 01,0k 02, OK 03, OK 04, OK 05, OK 06,
OK 07, ITK 2.3

18. Pemmutes ypaBHEHUS:
a) 4+ 4% =40, 6) 37 —9* =18;

s log, x+2log,, x+3log ; X+ 4log,; x=4; r) log ; (2x* = 7x~6) =-2;

4

m) 31g% X =51y Xx+2=0. 0K 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

19. Pemmth HEepaBeHCTBA:
2_
a) 4 —3.2" +8<0; 6) T > 7,

2
8) log, (3x —5) > 3; nlg°x-lgx-2>0.
OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, ITK 2.3

20. K mrockoctu Tpeyronsauka MKL, y kotoporo yron Z KML=90°, nposenen neprenukymsp MB. JJokaxkure uto
wiockocts (MBK) neprienaukynspra k miockoctu (MBL). OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

21. Y3 Toukn O nposesen mepreramkysp OL K MIOCKOCTH mpsMoyroibHoro tpeyronsanka OLB, yron £ EBL=90°.
Hoxaxwure, uaro TpeyroasHuk EOB mpsmoyronsrenii. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, [IK 2.3

22.Touku A u B nexat B iIoCKOCTH X , a Touka C He JIS)KHUT B OTOW TUIOCKOCTH. JJOKaxuTe, 4TO TpsMast, IPOXOISIas
yepe3 cepeaunsl orpe3koB AC u BC, mapamnensHa miockoctn & . OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,
1K 2.3

23.Ilycte A, B, C u D — dersipe ToukH, HE Jexaniue B OJHOHN TuiockocTH. [Jokaxure, 4to mpsimas AB mapasmiensHa
IUIOCKOCTH, poxoasiiei yepe3 cepenurnl AD, BD u CD. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, [IK 2.3

24.CKONBKO  PAa3iMTBIX  "YETBHIPEX3HAUHBIX  YHMCEJ. MOXKHO 3aIlicaTh C MOMOIIBIO JIEBSITH 3Hadamux 1udp u3
KOTOPBIX HU OJIHA HE NOBTOpsieTcA?
OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, [IK 2.3

25.B maccaxupckom noesne 10 BaronoB. CKOJIBKMMU CIOCOOaMH MOKHO pa3MelaTh BarOHbI, COCTaBIISS TOT MOe3/?
OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

26.CKOTBKAMH PA3IMYHBIMA CIIOCOOAMI MOKHO M30paTh U3 15 4eoBeK AeNeraiuio B COCTaBe TPEX YeIOBEK?
OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, [IK 2.3

27.CKOJNBKAMH CIIOCO0AMHM MOXKHO CMOJIEIIMPOBATh (iiar» COCTOSIIMKA M3 TPeX TOPU30HTAIBHBIX I0JIOC PA3IMYHBIX
L[BETOB, €CII UMEETCS MaTepHal MATH Pa3InYHbIX [IBETOB?
OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, [IK 2.3



28.ITpodcoroznoe Oropo dakynpTeTa, COCTOAIIEE U3 9 UenoBeK, Ha CBOEM 3acelaHUM OJDKHO W30paTh MmpencenaTens,
ero 3aMecTuTeNs U kazHades. CKOJIbKO Pa3IMYHbIX CIy9aeB MPH 3TOM MOXKET ObITH?
OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

29.Ha cranmuu umeeTcs 6 3amacHbIX myTed. CKOJIBKUMHU CIIOCO0aMH MOKHO pPacCTaBUTh Ha HUX 4 moe3na?
OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, [IK 2.3

30.Ha gucke Ttenedonnoro ammapara wumeercs10 nugp. Kaxneiit renedon ATC nmeer HoMep, 3aIiChIBaEMBbIi €
MOMOLIBIO TIATH IU(P, IpUYeM repsas nudpa y Hux oana u /7K 2.3

- -
31. Haiftn cymmy BEKTOpOB af1:-2;3}, b{4:0:-1} d+bfx; +x; yi+yeizi422 ) o
01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

—+ —
32. Haiitu pasHocTb BeKTOpOB_ﬂf}{4=1=‘3}: b{0:-5:2} d- b{xy —%x2; Y1 —¥2:21-22 } oK
01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

_} —
33. Haiiti npousBeieHre BEKTOpA Ha aueno@{-1:3:1} & —uucno &6 =-3  OK 010K 02, OK 03, OK 04, OK
05, OK 06, OK 07, I[IK 2.3

—
34. Haiitn koopauHATH BekTopa. Touka ABG:0:-3). Touxa B (-1;4;-7] .Haxoxgnm koopamHaTHI BeKTOpa AB 113
KOOpJMHAT KOHIIAa BRIYMCIUTH KOOpAWHATH Hauaia Bekropa. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK
2.3

s —
35.BBIUHCANTE CKATAPHOE TPOHM3BEICHHE af{-2:3:7}, b{-9:0:2} ok 01,0K 02, OK 03, OK 04, OK 05, OK
06, OK 07, IIK 2.3

36. Sin 6X + COS 6X =1—25sin 3X; OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

37.29 — 368N > (X — 2) — 36 CoS(X — 2) = 0; OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, K 2.3

38.2SIN X - COS X + \/§ —2C0S X — \/ésin X=0; 0K 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, ITK 2.3

39.sin 4x = 2¢0s” X —1; 0K 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

40.sin X(Sin X 4+ cosX) =1; OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

41.. Onpenenute MOJTHYIO MOBEPXHOCTh NMPSIMOI MPU3MEIL, €CJIM ee BbicoTa 14cM, a cTopoHsl ocHOBaHuUs 12¢Mm, 16 cm, 20
cMm. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

42 .OmpenenuTh IUIONIAAb TOJHONW MOBEPXHOCTH PaBHOCTOPOHHETO IWJIMHAPA, €CIM IUIOMAanb OOKOBOW IOBEPXHOCTH
484 7 cM? OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

43. OOpa3yromas yce4eHHOTro KoHyca 13 cM, pa3HOCTb paJiiyCcoB €ro OCHOBaHUI 5 cM, IUIOMIaAb oceBoro ceueHus 204
cMm?. BblupciuTe MIomans GOKOBOM MOBEPXHOCTH ycedeHHoro konyca. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06,
OK 07, IIK 2.3

44. HaiiTi TOBEpXHOCTb 1Iapa, €CIIM IUIOMAb ero GOBIIOro Kpyra pasHa 64 77 M. 01,0K 02, OK 03, OK 04, OK 05, OK
06, OK 07, IIK 2.3

45. Boicora nunmuHmpa 11 aM, muamerp ocHoBanus 18 nm. Haitnure: a) momaas G0KOBOH TOBEPXHOCTH IMIIMHApA 0)
mIonank moyHo# nmosepxuoctu nuwiuHapa OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, I[IK 2.3

46. Paguyc ocHoBanus koHyca 20 cM, a BeicoTa 15 cm. Haliti nosHyro u 60koByr0 nosepxHocts 01,0K 02, OK 03, OK
04, OK 05, OK 06, OK 07, IIK 2.3

47. CropoHa OCHOBaHUS IPABHIBHON YETHIPEXYroJNbHONW NMHUpaMuibl paBHa 12 cM, OOKOBas rpaHb €€ HAKJIOHEHA K
IUIOCKOCTH OCHOBaHUs o yrioMm OF Beuucnure mwiomanb: @) OOKOBOW TOBEPXHOCTH MUPAMUABI, @) TIONHOU



13.

14.

15.

16.
17.
18.

noBepxHocTH mupamuiel. 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

48. Pamnychl OCHOBaHHMM YCEUSHHOTO KOHYca paBHBI 9 cM U 15 cM, oOpa3yromas HaKJIOHEHA K OCHOBAHHUIO IO YTJIOM
45°. Haitt 06beM konyca. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

49. Jlana npsimasi mpu3Ma CTOPOHBI, OCHOBaHMS KOTOpoil paBHbl 13cM, 15 cM, 14cMm, BbicoTa paBHa 7cM. Haiitu: a)
MIOBEPXHOCTH MpU3MBL; 0) 00beM npusmer; OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

50. O6pasyromias konyca 20cM 1 00pa3yeT ¢ MIOCKOCTHI0 OCHOBAHUS YTOJI B 30°. Haiitn oGbem KOHYyca.
51. Paguychl OCHOBAHHIT YCEUEHHOro KoHyca 5 cm 1 10 cM, a ero o6bem 525 77 cm®. Haiitu Bricoty. OK 01,0K 02, OK

03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

52. Papmyc ocHOBaHUsI KoHYyca 3 cM, a BbicoTa 4 cM. Haiitu 00bem konyca. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06,
OK 07, IIK 3.1

53.. BricoTa mpaBWIBHOM YeTHIPEXyTONBFHOW TMHpaMuisl paBHa 12cM, a cropoHa ocHoBaHHS 18 cm. Haittu oOvem
nupamunsl. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

54.. Boicota nunuaapa 18 am, auamerp ocHoBanus 24 nm. Haiitu o6beM nunuuapa. OK 01,0K 02, OK 03, OK 04, OK
05, OK 06, OK 07, IIK 2.3

55. Ompenenuth 00BeM Ky0a, €CITH €ro TOBEPXHOCTh paBHA 726 M2, OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,
IIK 2.3

56. Haiitu nuameTp mapa, eciu ero oosem 2304 77 eM® OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3
57. Haiitu o0peM mapa, eciu mwiomans . OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, [IK 2.3

58. IIpousBoanas crenennoi Gpyukuuu. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, [IK 2.3

y=x" y =8x

y=x* y = 23X

y=x' y =13/x

y:% y=8’°{/;
X5 y:97\/;

= y=3x
6

-y

59. IlpousBoanas anredpaunueckoit cymmor OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

y=x® +13x° —12x + 3%/x
y =X’ —3\/;+§—7
X

y=10x‘ +5¢x -2 _16
X

y=3e"+2sin x—7In x-132
y = 7tgx —3cos x + 5 — 34

y =121In x —56 + 5ctgx + 9e*
60. ITpousBoanas nmpoussenenus OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1



19.
20.
21.

22.

23.

24.

y=(x*+3)(x*-1)
y = (5" +2)(7x-2)

y =(12x°> -6)(4x° +2)
61. Mponssonnas uactroro OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, I1K 2.3

2
62.. Tero aBmxkercs BBepx o 3akony O(t) =v,t — gT ¢ Hauansnoit cxopoctsio Uy =30Mm /¢, g =9,8m/ c?.

Yepes cKONBKO ceKyH ckopocTs cranet pasHoit 104/ c? OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK
2.3

1
63. Haiinure cuiy, AeficTByrontyio Ha Teno maccoit DKe , asmkymeecs no 3akony S(t) = §t3 —2t+1 B mMomenT

spemenu t =3C. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

64. OnpenenuTh KMHETHYECKYI0 SHEPTHIO TOYKH, Maccoit M = 2Kke, mpmwkymeiica Mo 3aKOHY S(t) =3t* +4 B
moment Bpemenu t = 2C. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, TIK 2.3

65.Touka ABIXKETCS MO MPSIMOM IO 3aKOHY S(t) =2t . 3t —1. Haitru yCKOpeHHe TOUKH B MOMEHT BpeMmenu { = 2C.
OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

66.Pemute npumepsl OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

Ix“dx . 7da
4da
IXGdX I5de
dx
2 . IB-Sde
.[8x3dx J- 12dx
[stat | cos” X
j(4x3 —15x% +14x —3)dx
I4u4du
I(st —3x%+2x-5)dx
j3$in xdx 5
Ix (1+5x)dx
j\/Ecos xdx ) )
) I(x —11x)x“dx
j%dx | I(st — 2x% +5x)dx
X (x° +3x22)4(r4x)dx
X
=

67.B rpynme criopTcMeHOB 7 JBDKHUKOB M 3 KOHbKOOeXIa. I3 Hee cirydaiiHBIM 00pa3oM BBIZEIEHBI TPH CIIOPTCMEHA.
Haiiti BepoSTHOCTH TOTO, YTO BCE BBIOpAaHHBIC CHOPTCMEHBI OKaxyTcs JbbkHUKamMu. OK 01,0K 02, OK 03, OK 04, OK
05, OK 06, OK 07, IIK 2.3



68.Ha monke 6 paawonamIi, w3 KOTOPBIX JBe Heroguele. CydailHBIM 00pa3oM OTOMparoTCs aBe pamuosiamibl. KakoBa
BEPOSITHOCTH TOTO, YTO OHH T0JbI 1715 ucnonb3oBanus? OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, I[IK 2.3
69.B ypue 3 Oenplx M 7 depHbIX miapoB. KakoBa BEpOSTHOCTh TOTO, YTO W3BJICUCHHBIC HAyTaj JiBa IIapa OKaxyTCs
yepubiMu? OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

70.Ha yuyacTke kpocca AJisi MOTOUMKIUCTAa-TOHIIMKA UMEETCS TP MPErsITCTBYS. BeposITHOCTh yCEHOTO MPOX0KACHUS
nepBoro mpenstcTBust paBHa 0,4, Broporo 0,5, tperbero 0,6. HaliTu BepOSTHOCTh YCHEIIHOTO MPEOJOJICHUS: @) Tpex
IpenATcTBUi; §) nByX npensatcteuil. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

71.Camoner TpOTHBHHKA OOHAPYXKMBAETCA TpeMms paawmonokaropamu c¢ BepostHocTssmMu 0,8; 0,7; 0,5. Kakxosa
BEPOSATHOCTH OOHAPYKEHHSI caMOJIeTa: @) OJHUM PAIHOIIOKATOPOM; §) IBYMS PagroIOKaTOPaMH
OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, [IK 2.3

72 .Pemute ypaBuenusi: OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

a)x: 1—2x; 5) N3X+1=x-1.

me—2+2Jx+5=;

73.Pemute ypaBuenus: OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

2 |5X+3E7. 6ﬂ2x—x2—M:L

Pemnre HepaBeHcTBa:

2 12x-3I<3, 5 |3—4xl2-1
1-n-n°

74. Haiiaure npenen nociaenosarensHoctn M . OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK

= (14 2n)°
2.3

2

X
75 Haiiaute mpenesn GyHKIAU f(X):—2 B Touke Xo=2. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,
X —
1K 2.3

X—2 2

. 2 8
76. Haitmure lim (—2— 1) OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3
X— X =

3X
77. Haitnute Touku paspeiBa QyHknun y=-———; OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

x? +3x—10

78. Hatinure: lim _

=6 x+3-3

.OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

Oo6pa3en 3K3aMeHANIMOHHOT0 OUJieTa:
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TpumIKT — dmman JIBIYTIC B 1. Yccypuiicke

PaccmoTtpeno MPeMETHO-METOINYECKON

KOMHCCHEH MaTeMaTHYEeCKUX 1 PK3aMeHaMOHHBIN OmeT Nel Y TBepIKIAIN
€CTECTBEHHO-HAYYHBIX JUCTIUATUINH To mucnuIuinHe «MaTteMaTHKay ‘ p
Bam. lupexropa o YP
« » 20 1. JUISl HAIIpaBJIEHUS CIIEUATIbHOCTH DO/
[Ipencenarens « > 20 r
/ONO/ ko, Ha3BaHHE —
«_ » 20 T

1. Cayuaiinoe coOsITHE U ero BepositTHOCTE. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

. 2
2. Hatinure im| —— 2

OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3
-2 X—-2 X -4

3. B rpymre criopTcMeHOB 7 JBDKHUKOB U 3 KOHbKOOexIa. M3 Hee ciydaifHBIM 00pa3oM BEIIENEHB TPH copTcMeHa. Haiiti
BEPOSATHOCTH TOTO, UTO BCE BRIOpAaHHBIE CIIOPTCMEHBI OKaXxkyTes IbbkHUKamMu. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK
07,1IK 2.3

3. TecToBble 3agaHns. OneHka 10 pe3yJIbTATAM TeCTHPOBAHMSA.

1. OO61ee KoM4eCTBO rpaHeit y Terpasapa pasuo OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

3
6
5
4
2. Yucno coueranuii 4 aneMenToB 1o 3 pasHo OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, [IK 2.3
4
24
3
12
3. Yucno couertanwuii 5 anemenToB 1o 3 pasHo OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3
20
30
10
50

6sin X
X

4. lpenen pyHKIIUN lim paBen . OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, [IK 2.3
x—0

3
1/3
6

1/6

. Sin 2X
5. lpenen pyHKIIH lim pasen OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3
x—0

2X

Sl Ll

-1
6. Kopnu ypaBaenus 7x*+5x=0 paBust OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

0
Ou-57
-5/7
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5/7u7/5
7. Kopensb ypaBuenus £0gs x=3 paBen OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

1/64
64

-64

- 1/64

8. T'panycHas Mepa yra Su/6 OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

180°

-150°

150°

120°

9. Haitru koopaunatel Bekropa AB, ecimm A(1;1), B(1;0) OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, I[IK
2.3

(2;4);
(1;2);
(0;-1);
(-1;-1);

10. TIpexen ¢pynxuuu B Touke lim
x——2

= T pasen OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

2
-2
-1/2
1/2

11. 3uauenne npezena |jm SIN X samko OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, ITK 2.3

x—0 X

I= O

[REN

o0

12. Bropas npousBoxuas ¢pyukiuu Y = COS X pasna OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

COS X;

-COS X;

—Sinx.

sinx

13. Hunuuap Henb3s noayuuTs BpawenueM... OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

Mmpey2o1bHUKA 60KPY2 0OHOU U3 CHODOH;

KBajpaTa BOKPYT OJHOH M3 CTOPOH;

IPSMOYTOJIBHUKA BOKPYT OJTHOHM 13 CTOPOH.

14. Konyc moxet ObITh oTy4eH BpamieaneM... OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3
PaBHOCTOPOHHETO TPEYTOJIbHUKA BOKPYT €r0 CTOPOHBI;

RPAMOY20/1bHO20 MPEY2OTbHUKA GOKPY2 00HO20 U3 €20 KAmenos;

MPSIMOYTOJIEHOTO TPEYTOJIbHUKA BOKPYT THIIOTEHY3BI.

15. Pa3BepTKo# OOKOBOIT MOBEPXHOCTH MPSIMOTO Kpyrosoro mwinaapa asiserca OK 01,0K 02, OK 03, OK 04, OK 05,
OK 06, OK 07, IIK 2.3

NPAMOY20IbHUK;

TPEyTroJbHUK;

Tpamnenus

16. OceBoe ceuenue yceueHHOro konyca sisisiercst OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, I[IK 2.3

Kpyr;
PasHo00KaA mpaneyus;

MPSIMOYTOJIBHAS TPAIEIIHS.
17. Teno, mMOBEPXHOCTh KOTOPOT'O COCTOMT M3 KOHEYHOTO YUCIIA TUNIOCKUX MHOTOYTOJIBHUKOB, Ha3biBaeTcss OK 01,0K 02,
OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

MHOTOYT'OJIbBHUKOM
MHO202DAHHUKOM
TEJIOM BpallCHUs
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18. Ipsimas mpu3Ma, y KOTOpPOH B OCHOBAHHUH JICKHUT MPaBUIBHBIA MHOTOYTOJMbHUK HazbiBaeTcss OK 01,0K 02, OK 03,
OK 04, OK 05, OK 06, OK 07, IIK 2.3

npPAsUILHOU

HAKJIOHHOH

KyOoM

19. KonuuectBo rpaneit mectuyronasHoi npusmel OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, I[IK 2.3

6

8

10

12

16

20. Ywmcma, ynotpe0OisieMble IpH cYeTe IPeAMETOB, Ha3bIBAIOTCH ...
nensiMu; OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

HAMYPAIbHIMUS
JIeHCTBUTEITLHBIMU;

paIMOHALHBIMUY;

UppaIMOHATILHBIMH.

21. IIpousBogHas mocTosHHOM BennuuHbl ... OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

paBHa eIUHULIE
paBHa caMOll TOCTOSTHHOM

HE CYIIECTBYET

DasHa HY110

22. Ilpu BbIUKCIEHUH IPOU3BOJHONW MOCTOSIHHBIA MHOXHTENb MOXHO... OK 01,0K 02, OK 03, OK 04, OK 05, OK 06,
OK 07, IIK 2.3

BO3BOJUTH B KBaJpaT
GbIHOCUMDb 30 3HAK NPOU3B0OHOUL

HE MPUHUMATh BO BHUMAaHHE

MIPUHSTH 32 HYJIb

23. YckopeHue npsMoJIMHEHHOTo ABUkeHus paBHo... OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3
CKOpPOCTH OT ITyTH IO BPEMEHHU

Hepeoil NPOU3600HOU OMm NYMU NO 8PEMEHU

BTOPOI IPOU3BOJHOM OT ITyTH IO BPEeMEHHI

HYITIO

24. OyHKUUS BO3pacTaeT Ha 3a/laHHOM IMpoMexyTke, ecnu... OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK
2.3

nepeas npou3go0HaAs NOJI0HCUMeNbHA

BTOpAsi IIPOU3BOIHAS TTOJIOKHUTEIbHA

riepBasi POU3BOIHASI OTPHUIIATENIbHA

riepBasi IPOM3BO/IHAS PaBHA HYJIIO

25. CoObITHE, KOTOpPOE 00513aTEIbHO NPOU30UAET B JAHHOM HCIIbITaHHUH, HasbiBaercs ... OK 01,0K 02, OK 03, OK 04,
OK 05, OK 06, OK 07, IIK 2.3

HEBO3MOXHBIM
00CH108EPHbLIM

CIy4YailHbIM

JIOCTOBEPHBIM U CITy4aitHbIM

26. CoObITHE, KOTOPOE TOYHO HE TPOU3OWAET B JaHHOM MCHBITaHUH , Ha3biBaeTcs ... OK 01,0K 02, OK 03, OK 04, OK
05, OK 06, OK 07, IIK 2.3

CITy4ailHbIM

HEBO3MOICHBIM

JTIOCTOBEPHBIM

JIOCTOBEPHBIM H CITy4aiHBIM

27. BepostHocTh moctoBepHoro codbituss OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, I[IK 2.3
6oubiie 1

pasua 1

pasHa 0

MeHnbIe 1

29. BepositHocTh HeBo3MOxHOTO cobbrThst OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, [IK 3.1

6oubiie 1
paBHa 1

pasna (
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MensbIe 1
30. B kaxoii weTBepTH pacnonoxen yrox 150° OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3
Blu.
6o 1l u.
Blllg.
B IV u.

[, 25
31. Beraucnuts: lm OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

12
12

1L
12

+12

12

1
+1—

12
32. KocuHycoM yTia, TOUYKH eINHUYHON OKpYykHOCTH Ha3wsiBaeTcst OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,
IIK 2.3

adbcyucca
opJrHATa

KOOp/JMHATa
33. Ha enuHanuHO# oKkpyxHOCTH TaHTeHe — 310 OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

OpIHMHATa
abcrcca

OTHOIIEHHE a0CIICCH K OpJITHATE

OmHouleHue opouHameul K abcuucce

34. OpauHaToi TOUKM €AMHUYHOM OKpyxHOcTU HasbiBaetca OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK
2.3

KOCHHYCOM

KOTaHICHCOM

CUHYCOM

TaHT'€HCOM

35. OcHOBHOE TpUTOHOMETpUUYECKoe ToxkaecTBO umeeT Bul: OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK
3.1

sin® x - cos’x = 1

sinx+cosx=0

sin® + cos 2x=1

sinx+cosx-1

36. B pauaHHON Mepe yroi B 180° OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, I1K 2.3

/4
2n
3n
4
37. Bripasure B rpagycax 3n/2 OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, [IK 2.3

90°

180°

210°

150°

38. JleticTBue HaxoXJAeHUs Mpou3BoaHON GyHkmmu HazbBaeTcst OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,
IIK 2.3

oudhdhepenuuposanue;

MTOTEHIIMPOBAHUE;

Jorapu(pMUpPOBAHUE;

HHTErpUPOBAHUE.

39. Onepanuio Hax0XACHHS TepBooOpasHo i GpyHkuun HaszeBaoT: OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK
07,1IK 2.3
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mudhepeHIMPOBAHIE;
MOTEHIUPOBAHKE;
JIoTapu(PpMHUPOBAHUE;
UHmezpuposanue.

40. B unerpare J' f(x)dx , f(x) -ar0: OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, K 2.3

HepeMeHHasi HHTeTPUPOBaHUS;
HOABIHTET PATBEHOE BBIPAKECHUE;
nepBooOpasHas GyHKINH,
HOObIHME2PAIbHAA PYHKUUA.

41. Haiitu HeonpeaenéHHbI HUHTErpa j5sin X dX OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

5cosx +C
-5sinx+C
5sinx + C
5cos x +C

42. HaiiTi HeonpeenEéHHbIi HHTEeTpa J-Z dx ok 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, I[IK 2.3

a) 2+C

0) 2x+C
B) £+C
2

T) 2x2+C
I1. Bonpochbl OTKPBITOro THNA

43. - Ha3bIBACTCS TEJIO, KOTOPOE COCTOUT M3 JBYX KPYroB, HE JIC)KAIIMX B OJHOW IJIOCKOCTH U COBMEIIACMBIX
napasuieIbHBIM TIEPEHOCOM, M BCEX OTPE3KOB, COCAMHSIONIMX COOTBETCTBYIOIINE TOUYKH ITHX KPYroB

(Omeem: Huaundp, wurunop, HHJITHHJIP) OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

44, - Ha3bIBAETCA MHOIOTPaHHMK, KOTOPBIM COCTOUT U3 JIBYX IIOCKMX MHOIOYTOJIbHUKOB, JIEKAIUX B PA3HBIX
IUTOCKOCTSIX M COBMEIAEMBIX MapaUIe/IbHBIM IEPEHOCOM, U BCEX OTPE3KOB, COCTHHSIONINX COOTBETCTBYIOIUE TOYKU
9TUX MHOTOYTOJHLHUKOB

(Omeem: Ilpusma, npuzma, IIPU3MA) OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, I[IK 2.3

45, - Ha3bIBACTCs TCJIO, KOTOPOC COCTOUT U3 KpYyTra — OCHOBAHUS, TOUKH, HC nexcameﬁ B IIJIOCKOCTH 3TOI'O Kpyra,

- BEpIINHBI M BCEX OTPE3KOB, COCAMHSIONINX BEPIINHY C TOUKAMH OCHOBaHHUS
(Omeem: Konyc, konye, KOHYC) OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

46 - Ha3bIBACTCA MHOFOFpaHHI/IK, KOTOpI;IfI COCTOHUT U3 IJIIOCKOI'0 MHOFOyFOHLHI/IKa — OCHOBAaHUA, TOYKH, HC
Hemameﬁ B IINIOCKOCTU OCHOBAHUA - BepI_HI/IHI)I 1 BCEX OTpeSKOB, COCOAUHAOIINX BepIHI/IHy C TOYKaMH OCHOBAHMUS
(Omeem: Iupamuoda, nupamuoa, ITIHPAMHI[A) OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, [IK 2.3

1
47. Nnrerpan ID 2xdx pasen OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, [IK 2.3

(Omeem: 1)

U .
48. NuTerpan _,r_13}:'dx paBeH OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

(Omeem: 1)
49. CooTBeTCTBHE MEXy paliaHHON Mepoil yria u rpagycHoil mepoit yrna: OK 01,0K 02, OK 03, OK 04, OK 05, OK

06, OK 07, IIK 2.3
b 180°
/2 90°

2n 360°



3n/2 270°

50. CootBetctBHe Mexny dhyHKImsMu u ux npousBogubivu OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK
2.3

f(x) =3x? £(x)=6x

f(x) = 8x £(x)=8
f(x)=9x’ £(x)=63x°
f(x)=15x*+2,5x" £(x)=3x + 10

51. CooTBeTcTBHE MEXAY 3HAKOM JUCKPUMUHAHTA KBaJpaTHOTO TpexwieHa U kojmuecTBoM kopHed OK 01,0K 02, OK
03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

D=0 OnuH KOpeHb
D>0 JIBa efiCTBUTENBEHBIX KOPHS
D<0 JIBa KOMIUIEKCHBIX KOPHS

52. CooTBETCTBHE MEKAY BHIIOM TEJIOM BPAIICHUS U €T0 Ha3BaHUEM

Konyc ;
VY ceueHHbI KOHYC
%

53. CoOTBETCTBHE MEX]y BUJJOM MHOTOTPaHHUKOM U ero HazBaHuem OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK
07,1IK 2.3

Hununanap

Cdepa

IMupamuna

[IpssMoyroabHbIN Napasuieaenunet

Vceuennas nupamMujia

Haxknonnas npusma




54. CooTBeTcTBUE MEXKIY TeloM | ero anementamu OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

Hunusaap JIBa ocHOBaHUs1, 00pa3yIore, BBICOTA.
IIpuszma JIBa ocHOBaHwus, rpanu, pedpa, BEpIIHHEI,
Konyc OcHoBaHue, 00pa3yroliye, BepIInHa
[Mupamuna OcHoBaHue, BepIliHa, pedpa, anodema

55. IlocnenoBaTenbHOCTH STANOB CTATUCTHUECKOH paboThI

1:C6op naHHBIX

2:00paboTKa TaHHBIX

3:BbIBO/IBL, IPOTHO3HI.

56. ITocrenoBaTeIbHOCT 3TANOB UcchenoBanus GyHkmu Ha 3kctpemym OK 01,0K 02, OK 03, OK 04, OK 05, OK 06,
OK 07, IIK 2.3

1: Haitru npoussoanyio f'(X).

2: HaiiTu KpuTHYECKHEe TOYKH JaHHON (yHKIHH, B KOTOpHIX f'(X)=0

3: UccnenoBath 3HAaK MEPBOM MPOU3BOAHON B MPOMEXKYTKAX, HA KOTOPbIC HaliJICHHbIE KPUTHYECKHUE TOYKH JISIAT 00J1acTh
onpenencuust pyukmun y = f(x).

4: YCTaHOBHUTH MPOMEKYTKH BO3PACTAHHs YObIBAHUS (DYHKIUH U TOYKH MAaKCUMyMa U MUHUMYyMa

5: Beraucnuth 3HaueHUs1 PyHKINU B TOYKAX MaKCUMyMa U MHHIMYMa.

57. IocnenoBaTeIbHOCTh  ATANOB HCCIeA0BaHus QYHKIMK Ha Touku neperuda OK 01,0K 02, OK 03, OK 04, OK 05,
OK 06, OK 07, [IK 2.3

1: Haiitu BTOpyto npousBoauyto " (X).

2: Haiitu kputnaeckue Touku Gpyukiun y = f(X), B kotopsix f"(X) obpaiaercst B HyIb UITH TEPITUT Pa3phiB.

3: HUccnenoBath 3HaK BTOPOil MPOM3BOIHON B MIPOMEKYTKAX, HA KOTOPbIE Hali/IEHHbIE KPUTHYECKUE TOYKH JEIST 00J1acTh
onpenenenust pyukuun y = f(X).

4: YCTaHOBHUTH MPOMEKYTKH BBITYKIOCTH BOTHYTOCTH (DYHKIIUH U TOYKH Meperuda 1 MUHIMYMa

5: BeraucnuTh 3HaueHus1 QyHKIUHU B TOUKaX meperuda.

58. IocnenoBaTebHOCTh  3TANOB HAXOXKICHHUS ONPEIEICHHOTO HHTErpaa

1: Haxoaum nepBoobpasuyio ¢yukiuo F(X) OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, [IK 2.3

2: IoacraBnsieM 3HAYSHUE BEPXHETO Mpejena B nepBoodpasnyio Gynkuuio: F(b)

3: TloacragisieM 3HaYCHIE HIKHETO Mpejieia B mepBooOpas3uyto GyHkiwio: F(a)

4: PaccuntsiBaeM pasuocts F(b)-F(a), To ecTh, HaxoauM 4mcIIO.

59. INocnenoBaTeTbHOCTH ITANOB CXEMBI HCCIIEIOBaHUS (DYHKIUN

1: Haxoxnenue obnactu onpeaencuus pyukuuu. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.3

2: WccnenoBanue GyHKIMM Ha YETHOCTh U HEYETHOCTb.

3: Haxoxnenue Touyek nepecedeHus rpaduka GyHKIIMU ¢ OCAMH

4: HaxokJeHHe IKCTPEMYMOB U HHTEPBAJIOB MOHOTOHHOCTH (DYHKIIHH.

5: HaxosxaeHre HHTEpBAIOB BBIMYKJIOCTH M BOTHYTOCTH U TOUYEK neperuda rpaduka GyHKIUH.

6: IMoctpoenue rpaduka GpyHKIHN.

60. IlocnenoBarenbHOCTh OCHOBHBIX TPUTOHOMETPUYECKUX YIUIOB B Bo3pactatoueM nopsanke OK 01,0K 02, OK 03, OK
04, OK 05, OK 06, OK 07, [IK 2.3

1: n/6

2:m/4

2:1/3

3:n/2

4:m

5:3n/2

6:2n



3.2. CooTBeTCTBUE MEXTY OATBHONH CUCTEMON U CUCTEMOH OIICHWBAHHUS TI0 PE3yJIbTaTaM TECTUPOBAHUS YCTAHABIUBACTCS
MOCPEACTBOM CIICyIOlei TabnnIpbL:

Y poBEHb
DOBEKT [Tokazarenu OLCHUBAHHS
Drenka be3yIbTAaTOB
OLICHKH pe3ynbTaToB 00yUYCHHUS
bOyueHUs
h0 6aJIoB U MEHEE «Hey0BIeTBOPUTETBHOY Huskuit ypoBeHb
/4 —61 6ansos <Y IOBIICTBOPHUTEIHHO [ToporoBslit ypoBeHb
DOyUatomiics 84 — 77 banoB «Xoporoy» [ToBBIICHHBII YPOBEHb
LO0 — 85 GanioB (<O TIMYHOY BBICOKHI YPOBEHb

4. OIIeHKa OoTBETA oﬁyqammerocsl Ha BOIPOCHI ﬂnd)q)epenunpona}moro 3aveTa U IK3aMeEHa, 3a1av1y (33H3HI/IC)
IK3AMCHAIIMOHHOT O omiera.

4.1. OueHka 0TBETa 00YUAIOIIETOCs Ha BOMPOCHE An(GepeHIIMPOBAHHOTO 3aUeTa U SK3aMeHa, 3a1a4y (3a1aHue)
SK3aMEHAI[MOHHOr0 OWIIETa.

ConeprkaHue OTKAITBI OIICHUBAHU

DieMeHTHI OllcHUBaHKUs [1CYAOBICTBOPUTENBHO Y TOBIETBOPHUTENBHO Xoporio DTINYHO
He 3auTeHO BauTeHO BauTeHO BauTeHO
CootBeTcTBHE OTBEeTOB | [lomHOE
3HaYNTEILHBIE HesnaunrenbHbie ITommoe
(hopMynEpoBKaM HECOOTBETCTBUE 1o
Ny MTOTPEITHOCTH MTOTPEITHOCTH COOTBETCTBHE
BOIIPOCOB (33aJaHUI) BCEM BOIPOCAM
Crpykrypa,
MOCJIEI0BATENbHOCTh B
CooTBeTCTBHE
JIOTHKA otBera. | IlomHoe 3HaYHUTENHHOE He3naunrensHoe
KPUTEPHUIO npu
Ymenue YETKO, | HECOOTBETCTBHUE HECOOTBETCTBUE HECOOTBETCTBHE
OTBETE Ha BCE
MOHSITHO, TPaMOTHO U | KPUTEPHIO. KpUTEPUIO KPUTEPUIO BOIDOCKT
CcBOOOIHO u3araTh p )
CBOH MBICIIH
HNmeror MECTO
HNmeror MECTO
CYIIIECTBEHHEIC
HECYIIeCTBCHHEIC
TTonHoe He3HaHWe | ymymeHus (He3HaHUe ITosHoe
3HaHUE HOPMATHBHBIX, . N VITyIIEHUS H
HOPMAaTHBHOU H | OospIIeli  4YacTH W3 COOTBETCTBHE
MIPaBOBBIX JOKYMEHTOB N HE3HAHUE OTHEIBHBIX
. | mpaBoBOlf  0a3el W | TOKYMECHTOB u AHHOMY KpPHUTCPHUIO
)5 ¢ crenuaabHOM . . (emuHMYHBIX) paboT
CIIeMaJIbHON CIIeIMaIbLHON OTBETOB Ha  BCe
JUTCPATyprl JINTEPATYPEI JINTEPATYPHI o 3 amena BOIIPOCHI
patyp paryp 00s13aTeIbHOM P )
HAa3BaHUIO,
JTUTEPATYPHI.
COJIEP’KaHUIO U T.]I.).
Ilonnoe
COOTBETCTBHE
IaHHOMY KPHTEPHIO.
Ymenue YBSI3BIBAaTh Ymenue CBSI3aTh y KpuTep
N Ymenue CBsi3aTh | YMeEHHE CBS3aTh CrocoOHOCTh
TEOPHIO C PAKTUKOH, N BOIIPOCEI TCOPHH H
TEOPUIO C TIPAKTHKOW | BOIPOCHI TEOPHUH U HHTETPUPOBATH
B TOM 4YHCJE B 00JIaCTH MIPAKTHKH B
o paboThI HE | TIPAKTUKHU TPOSIBIIACTCS 3HAHHS u
poQecCHOHATBHON OCHOBHOM
TIPOSIBIISICTCSL. penko. MIPHUBJICKATh
paboTh TIPOSIBIISIETCSI.
CBEIEHUS u3
Pa3TMYHBIX HAYYIHBIX
chep
1. JlaHbl HEMOJHBIC
OTBETHI Ha
OTBeThl Ha OOJBIIYIO | OTIOTHUTEIHHBIC
Ha BCE Janbl BEpHbIE
4acTh BOITPOCHI
KauectBo 0TBEeTOB Ha | JONOJHHMTEILHBIE OTBETHI Ha BCE
JIOITOJTHUTEIbHBIX TIpeToaBaTels.
JIOTIOJIHUTEIIbHEIE BOIIPOCHI JIOTIOJIHUTEIbHEIE
BOIIPOCOB 2. Hau OVH
BOIPOCHI npenogaBaTenss — JaHbl . BOIPOCHI
npernojaBaTesis JaHbl | HEBEPHBIA OTBET Ha
HEBEpHbIE OTBETHI. MperoIaBaTes.
HEBEPHO. JIOIIOJIHUTEIIbHBIC
BOIIPOCHI
MpenojaBaTeis.




