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

paspaborana B cooTBeTcTBUH ¢ DenepanbHBIM rocyaapCTBEHHBIM 00pa30BaTelbHBIM CTAHJAPTOM CPEAHETO OOILETo
obpazoBanus oT 17 mas 2012 . Ne413 ¢ u3MEHEHUSIMU U IOTIOJIHEHUSIMHU, 00pa3oBaTesIbHOI MporpaMMoit MUHIIpOCBeeHUs
Poccun ot 23.11.22 Ne1014, denepanbHbIM rocyJapcTBEHHBIM 00pa30BaTENbHBIM CTAaHIAPTOM CPEAHEr0 NPo(ecCHOHABHOTO
o6pazoBanus no crienrasibHOCTH 08.02.01 CTpOUTENBCTBO M AKCILTyaTalysl 31aHUI U COOPY)KEHHH, YTBEPHK/IEH HPUKa30M
MunucTepcTBa 00pa3oBanus u Hayku Poccuiickoit ®eneparmu ot 10 suBapst 2018 . No 2, ¢ U3MEHEHUSAMH U JOTIOTHEHUSIMHE OT:
IcenTsi0ps 2022 1.

®opma o0ydeHus OYHas

OBBEM JUCHUILIMHBI (MJIK, IIM) B YUACAX C YKABAHUEM OBS3ATEJILHOM U
MAKCHUMAJIbHOM HAT'PY3KH OBYYAIOILIIUXCSI

YacoB 1o yueOHOMY IUIaHy 269 DopMBI TPOMEKYTOUHOM aTTeCTalUu:
B TOM YHCIIE: JuddepenunpoBannsrii 3aget (1 cemectp)
o0s13aTenpHas Harpy3Ka 251 Ox3ameH (2 cemectp)

[Tpomexxyrounas arrectauus 6
KOHCYJIbTAIlHN 12

Pacnpenesnenue yacoB gucuumimubl (MK, IIM) no cemecTtpam (kypcam)

Cemectp

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

Kypce>) Uroro
Henens 34 44

Bun zanatuit VII PIT |VII|PIT |VII |PII
Jlexrpu 87 87 ]102[102 |189 |189
[MpakTuyeckue 32 32 |30 |30 |62 (62
Koncynprarmm 4 4 8 |8 12 |12
Uroro ayn. 119 (119 |132]132 |251 |251
KonTtakrHas paboTa 123 |123 |140|140 [263 |263
IIpomexxyTrounas 0 0 6 |6 6 6
aTTecTarus

Hroro 123 (123 |146]146 |269 |269

1. AHHOTALMS JMCLIUTNIJIMHBI (MK, IIM)

HOBTOpGHI/Ie KypCa MaTeéMaTUuKHn OCHOBHOI7I HIKOJIBI. HGHB 1 3aJla4u MaTCMaTUKHU IPpU OCBOCHUHU
CIICOUAJIBHOCTHU EaSOBBIe 3HAHUA U yMeHI/IH 10 MAaTEMAaTUKE B l'lpO(peCCPIOHaJ'IBHOﬁ UB HOBCC}IHCBHOﬁ
IICATCIIBHOCTH. qI/ICJ'Ia U1 BBIYUCJICHUA. BBIpa)KeHI/Iﬂ u HpeO6pa3OBaHH${. I[eﬁCTBHﬂ HaI IMOJIOKUTCIbHBIMHA U
OTpI/IHaTeJ'IBHBIMI/I qyucCJiaMu, OGBIKHOBCHHBIMI/I U OJCCATUYHBIMU }:[pOGS[MI/I. I[eﬁCTBHﬂ CO CTCIICHSIMU, (bOpMyJ'lBI
COKpaHIeHHOFO yMHO)KeHI/ISI. reOMeTpI/Iﬂ Ha IJIOCKOCTH. BI/U]BI TIJIOCKHUX (bl/Il"yp U UX IJ1omaab. Hpakmui(o-
opUeHmupoeaHHvle 361()(1’-!14 Kypce ceomempuu Ha ni1OCKOCmMu. HpOHeHTHBIe BBIYHUCIICHUA HpOCTI:.Ie IIPOLEHTHI,
[PA3HbIC CHOCO6BI HUX BBIYUCIICHUS. CJ'IO)KHLIC IMPOUCHTHI. ypaBHCHI/Iﬂ U HEpAaBCHCTBA. HHHeﬁHBIG, KBaJIpaTHBIC,
ﬂpO6HO'HHHGﬁHLI€ YpaBHCHUSA U HCPABCHCTBA CI/ICTGMI)I paBHeHI/Iﬁ HCPaBCHCTB. CHOCO6I)I peuicHus CUCTEM




muHelHbIX ypaBHeHUH. [lonsTua: matpuua 2X2 u 3x3, onpenenurens Matpuisl. Meton Naycca. CucteMsl
HETMHEWHBIX ypaBHEHNH. BXOHOW KOHTpOab. ['eoMeTpHs Ha TUIOCKOCTH. BhIaucieHus 1 mpeoOpa3oBaHwsl.
YpaBHeHus 1 HepaBeHCTBA. [Ipsamble u IUIOCKOCTH TIpocTpaHcTBe. OCHOBHBIE MOHATUSA CTEPEOMETPHUHN.
Pacrnonoxenne npaMbIX U tockocteil [Ipeamer crepeomerpun. OCHOBHBIE MOHATHSA (TOUKA, IpsMas,
[UIOCKOCTB, MPOCTpaHcTBO). OCHOBHBIE aKCHOMBI cTepeoMeTprn. [lepecekaromuecs, napanieabHbIe 0
ckpermuBaronecs npsiMele. [Ipr3HaK ¥ cCBOMCTBO CKpEIMBAIOMIMXCS MPSMBIX. OCHOBHBIE IIPOCTPAHCTBEHHBIC
¢urypsr. IlapaniensHOCTh MPSIMBIX, IPSIMO U TUIOCKOCTeH. [lapamiensHble psMast U TIOCKOCTb.
Onpenenenne. [Ipusnak. CoiicTBa (¢ nokazarenbctBoM). [lapamiensHeie mockoctu. Onpenenenue. [pusHak.
CBoiicTBa (c J0Ka3aTesbCcTBOM). TeTpasp u ero siementsl. [lapamnenenumnen u ero snemenTsl. CBOWCTBa
[IPOTUBOIOJIOKHBIX TpaHel U quaroHaneil napanienenunena. [loctpoenue ceuenuit. [lepneHqukynsspHOCTD
MPAMBIX, IPSIMOM U MIOCKOCTH, MIIockocTel IlepnennukynsapHele npsMele. [lapannensHblie IpsMbIe,
[epreHANKYJIIpHbIE K IIoCKocTH. [IpU3HaK neprneHAnKyIIpHOCTH NPAMON U MIOCKOCTH. Jloka3aTeabCcTBO.
[lepnennukynsp U HaknoHHas. IleprnenauKyaspHble UIOCKOCTH. [Ipu3HaK nepneH uKyISpHOCTU INIOCKOCTEN.
/ToxazarenbcTBO. PaccTosHus B npocTpaHcTBe. Teopema o Tpex nepneHauKysipax. Teopema o
TpE€X nepneHauKyaspax. Jloka3areabCTBO. YTOd MEXAY NPSIMOU U INIOCKOCTBIO. YTOI  MEXAY IUNIOCKOCTSIMH.
[TapannenbHble, NEPIEHANKYISPHBIE, CKpPEIIMBatomuecs npsaMble Penenne 3anad. IIpsiMble U MIOCKOCTH
B IPOCTPAHCTBE AKcuomvi cmepeomempuu. IlepnenouxyisaspHocme npamoil u nI0CKOCMU, NapaiieibHoCms 08yxX
NPAMbBIX, NEPREHOUKYIAPHBIX NIOCKOCIMU, NePNEeHOUKYIAPHOCMb niockocmel.. PactionoxxeHne mpsaMbIX 1
[1ockocTei B mpocTpaHcTBe. [lepneHauKyIIpHOCT U HapalIeIbHOCTh MPSIMBIX U MIOCKOCTEH.
CxpemuBaromuecss  npsmsle. Koopausats! u BEKTOpHI. J[ekapTOBBI KOOPIUHATEI B IPOCTPAHCTBE.
PaccTosiHMe MeX Iy ABYMs ToukaMu. KoopauHaTe! cepeluHbl oTpe3Ka. JlekapToBBI KOOPIMHATHL B IPOCTPAHCTBE.
[IpocTeiimue 3a1a4u B KOOpAUHaTaX. PaccTosiHMe MEXIy ABYMs TOUKaMH, KOOPAUHATHI CEpeIUHBI OTPEe3Ka.
BekTophl B IpoCTpaHCTBE. Yo Mexay BekTopaMu. CkaispHoe npousBeaeHne BekTopoB. CloxeHue u
BBEIUMTAHUE BEKTOPOB. Y MHOXEHHE BEeKTOpa Ha uncio. KommaanapHsie BekTopsl. CKanasipHOE IMPOU3BEICHHUE
BEKTOPOB. PaznoixeHne BEKTOpa 0 TpeM HEKOMILIAHApHBIM BeKTopaM. KoopauHaTBI BEKTOPa, CKAISIPHOE
[IPOU3BEACHUE BEKTOPOB B KOOPAMHATAX, YTOJI MEKAY BEKTOPAMH, YTOJI MEKAY NPSAMON U MIOCKOCTBIO, IO
MEX Y IUIOCKOCTSIMU. Y paBHEHHE IJIOCKOCTHU. ['eoMeTpuueckuil cMpicn onpeaenutens 2x2. Ilpakmuko-
opuenmuposannvie 3a0auu Ha Koopounamuou niockocmu Koopounamuas niockocme. Beiuucnenue
paccmosnuil u nrowadei na naockocmu. Konuuwecmeennvle pacuemsoi Pemenne 3agad. KoopauHaTs! u
BEKTOPHI //€KapTOBbI KOOPAMHATHI B IPOCTPAaHCTBE. BekTops! B IpocTpaHcTBe. COKEHUE U BBIYUTAHUE
BEKTOPOB. Y MHOXKEHHE BekTopa Ha yncio. KomruianapHsle BeKTOphI. CKalspHOE IPOU3BEACHUE BEKTOPOB.
PaznoxxeHne BEKTOpa MO TpeM HEKOMILIaHApHBIM BekTopaM. [Ipocreiimue 3agaun B koopauHaTax. KoopauHatel
BEKTOpA, PACCTOSIHUE MEXTy TOUKaMHU, KOOPAUHATHI CEpeIUHBI OTPEe3Ka, CKAIIPHOE IPOU3BEICHUE BEKTOPOB B
KOOpAMHATAX, YTOJl MEXAY BEKTOPaMH, YTOJl MEXAY NMPSIMOI U INIOCKOCTHIO, YTOJI MEXAY IJIOCKOCTAMHU.
(OCHOBBI TPUTOHOMETPUHU. TpUTrOHOMETPHUYECKHE ¢ynkipn. Tpuronomerpuydeckue GyHKIMN
[TPOU3BOJIBHOIO YITIa, yhcna. PannaHHas u rpagycHas Mepa yrna. Panquannas mepa yraa. [ToBopoT Touku
BOKPYT Hauana koopauHat. OnpeneneHue cuHyca, KOCUHycCa, TAHT€HCa U KOTaHreHca. 3HaKU CHHYca, KOCUHYCa,
TaHTE€HCA U KOTAHT€HCa [0 YETBEPTIM. 3aBUCUMOCTb MEXKy CHHYCOM, KOCUHYCOM, TAHT€HCOM U KOTAaHT'€HCOM
0HOTO U TOro k€ yriaa. OCHOBHBIE TPUTOHOMETpHUUYECKUE TOXAecTBa. DOpMYIIbl IPUBEACHUS.
Tpuronomerpudeckre ToxxaecTsa @opmynsl npusegeHus. CHHyC, KOCHHYC, TAHTCHC U KOTAaHT€HC YTJIOB O U -
o.. @opmynsl npusesieHNs. CUHYC, KOCHHYC, TAHT€HC CYMMBI M Pa3HOCTH ABYX yrioB. CHHYC U KOCHHYC
nBoitHOTO yrna. ®opmynsl noaoBUHHOTO yriaa. CymMMa U pasHOCTh cuHycoB. CyMMa U pa3HOCTh KOCUHYCOB.
CrHyC 1 KOCHHYC ABOMHOTO yria. dopmyiisl mosoBuHHOTO yriia. [Ipeodpa3oBaHust CyMMEI
TPUTOHOMETpUYECKHX (PyHKIMIT B IpON3BE/IEHNE ¥ IPOU3BEACHUS B CYMMY. BrIpakeHre TpUrOHOMETPHIECKUX
(yHKIMI Yepe3 TaHIeHC TI0JIOBUHHOTO aprymeHTa. [IpeoOpa3oBaHust MPOCTEHIIMX TPUTOHOMETPUUECKUX
BhIpakeHuil. DyHKIHH, UX cBoicTBa. CriocoOs! 3amanus QyHKiui. O0IacTh OMPEACICHISI 1 MHOXKECTBO
3HaueHui QyHkuni. YETHOCTD, HEYETHOCTD, MEepPUOANYHOCTh GyHKIMIL. CrIocOObI 3a1aHust (yHKIHH.
TpuroHoMeTprudeckre QyHKIIUH, UX CBOWCTBA U Tpaduku. O6IacTh ONpeeNneHns U MHOXECTBO 3HAYCHUN
TpuroHomerpuueckux GpyHkuuit. Y¢THOCTh, HEUETHOCTD, IEPUOMIHOCTh TPUTOHOMETPHYECKUX (DYHKIHH.
CBoiicTBa U rpauku GYHKIHMNA Y = cOS X, Y = sin X, y =tg X, y = ctg x. [IpeoOpazoBanue rpagukos
TpuroHoMerpudeckux GyHknui.. Cxarnue u pacTshkeHHE TPa(UKOB TPUTOHOMETPHIECKUX (QYHKIUH.
[TpeoOpa3oBaHue rpaKOB TPUTOHOMETPHIECKUX QYHKIMH. Onucanue npou3so0CcmeenHbix npoyeccos ¢
nomowwio epapuros yuxyuii. cnonvsosanue c8olicme mpuzonomMempudeckux QYHKyull 6 npoghecCuoHaIbHbix
3a0ayax. OOpaTHbIe TpUrOHOMeTpUudeckue QyHkuuu. OOpaTHbIE TPUTOHOMETpHYECKHE (DYHKIUH. Hx
CBOICTBA u rpaduxn. TpuroHoMeTpruyecKre ypaBHEHHUS! 1 HEPABEHCTBA.
YpaBHEHHE cos X = a. YpaBHEHHeE Sin X = a. YpaBHEHHE tg X = a, ctg X = a. PerreHne TpuroHoMeTpHIecKuX
ypaBHEHHI OCHOBHBIX THIIOB: IIPOCTEHIITNE TPUTOHOMETPUIECKHE YPABHEHHUS, CBOIAIINECS KBAaAPATHBIM,
[permaemMble pa3iokKeHHeM Ha MHOXKUTEIH, OHOpoIHbIe. [IpocTeiie TpuroHoMeTpuiecKkrie HepaBeHCTRA.
CrCTeMBl TPUTOHOMETPHIECKUX ypaBHEHHH. CHCTEMBI IPOCTEHIINX TPUTOHOMETPHUIECKHUX YPAaBHEHHH.
Pemenue 3aga4, OCHOBBI TPUTOHOMETpHUH. Tpuronomerpudeckue ¢pyHkuu. [IpeobpazoBanne
TPUTOHOMETPHYIECKHX BBIPAKCHUN. PerieHne TpUroHoOMeTpHIecKnX ypaBHEHNH 1 HEPaBEHCTB B TOM YHCIIE C
MCTI0NIb30BaHHEM cBOMCTB. (yHKIMA. KommiiekcHbie uncna. [Tonsrie koMmruiekcHoro yncia. ConpspKkeHHbIe
KOMILIEKCHBIE YUCIIa, MOAYJIb U apT'yMEHT KOMIUIEKCHOTrO yncia. @opMa 3anucu KOMIUIEKCHOTO YKhcaa
(reomMeTpHiecKas, TPHTOHOMETpHYECKasi, anredpandeckas). ApudmMeTnieckue NeHCTBHS C KOMIIEKCHBIMH
urcaamu. [IpuMeHeHne  KOMIUIEKCHBIX 4YHCell. BbInoaHeHue pacueToB ¢ MOMOIIBIO KOMIIEKCHBIX YHCEIL.
[Tpumeps! HCTIOJIB30BaHMSI KOMIUIEKCHBIX uncen. IIpon3Boanas GyHknuy, e€ npumenenue. [lonsrue
rpou3BogHO. @opmyinsl 1 npaBuia auddepenunpoBanus. OnpenesieHne YUCIOBON ITOCIEJ0BATEIBHOCTH U
crioco0s!I ee 3amanust. CBOWCTBA YMCIIOBBIX MOCIIEAOBATEIbHOCTEH. OnpenencHne npeaeia nocae10BaTeIbHOCTH.




Brruncienue npenesos nocienosarensuocteil. [penen pynkunn Ha 6eckoneunocrtu. [Ipexen pyHkun B ToUkKe.
[Tpupamenne aprymenra. [Ipupamenne Gpyaknun. 3agaun, MpUBOISIIIE K TIOHATHIO IPOU3BOIHOM.
OnpenencHne NPOM3BOAHON. ANTOPUTM OTHICKaHMS MPOU3BOJHON. [Ipon3BOgHBIE CYMMBI, Pa3HOCTH
pou3BeneHus, 4yactuoro. @opmysnsl guddepenunpopanus. [Tpasmia quddepennupoanns. [Ipou3BoaHbIe
TpuroHOMeTpUUYeckuX GyHkiui. [IpousBoanas cioxuoil Gynkiun. Onpenenenne CI0XHONH GyHKITUH.
[Tpom3BonHas TpuroHoMeTpudeckux GpyHKIwA. [IpomsBoaHas cinoxxHoi GyHKIHU. [IoHATHE 0 HENPEPHIBHOCTH
(b yHKIIUH. Merton uaTepBanos. [lorarue HenpepriBHON (yHKINH. CBONHCTBA HETPEPHIBHOM
(yHKIMH. CBS3b MEK/Ty HENPEPHIBHOCTHIO U AUGPEPEHIIMPYEMOCTBIO (QYHKIIMU B TOYKE. AJTOPUTM PELICHHS
HEpaBEHCTB METOJIOM MHTEPBaJIOB. [ 'eoMeTpuueckuil u Gu3andeckuii cMmbica Mpou3BoHO. ['eomMeTprueckuit
CMBICIT TPOM3BOAHON (DYHKIIMK — YTIIOBOH KO3((HULINEHT KacaTeIbHON K rpadMKy GpyHKIIMU B TOUKE.
VpaBHEHHE KacaTenbHOH K TpaduKy QyHKIMH. AJITOPUTM COCTAaBJICHHUS YpaBHEHHS KacaTesbHOH K rpaduky
dyskmn y=f(x). ®uznueckuii CMbICI TPOU3BOAHON B Ipo()ecCHOHANBHBIX 3a7a4ax. Ousnueckuii
(MeXaHUYECKHIT) CMBICI TIPOM3BOIHO — MTrHOBEHHAs CKOPOCTh B MOMEHT BpeMeHH t: v=S'(t). MOHOTOHHOCTb
¢dyukunu. Toukn sxkcTpemyma. Bospacranue u yobiBaHue (YyHKIMH, COOTBETCTBHE BO3pacTaHMs U yObIBaHUS
(yHKINN 3HaKy Ipon3BogHOH. [ToHATHE TPON3BOTHON BRICIIETO MOPS/IKA, COOTBETCTBHE 3HAKA BTOPOIt
[IPOM3BOIHOM BBITYKJIOCTH (BOTHYTOCTH) (PyHKIMH Ha OTpe3Ke. 3a1a4n Ha MAaKCUMyM U MuHUMYM. [TonsTHE
ACHMITOTEI, CIIOCOOBI MX OTPENENCHUA. AITOPUTM HCCIEAOBaHUS (PYHKINH U TIOCTPOCHUS ee rpaduka c
[MOMOIIBI0 IPpoM3BOAHOM. [IpoOHO-mnHelHas pyrknus. MccneqoBanue pyHKIw U mocTpoeHne rpadgukos
VccnenoBanve GpyHKINN HAa MOHOTOHHOCTB U IOoCTpoeHue rpadukos. Hanbonpniee n HanMeHbIee 3HAYCHUSA
¢yuknun. HaxoxxaeHne HanOOIBIIET0 1 HANMEHBIIETO 3HAYCHNH (YHKINH, TOCTpOCHHE Tpa(uKOB
MHOTOWIECHOB C UCIIOJIb30BAHMEM allllapaTa MaTeMaTHUECKOTo aHaNu3a. Haxooxcoenue onmumaibHo2o
pezynibmama ¢ nomowsio npou36o0HOl 6 npakmuyeckux saoavax. Haumenvuiee u naubonvuiee 3Hauenue
pynxkyuu. Pernenue 3amad. [IpousBoanas ¢pyHknuy, e€ npuMeneHne. @opMyIibl U paBuia

I depenumposanus. McenenoBanue QyHKIUi ¢ moMompio mpon3BoaHON. Hanbospliee 1 HanMeHblIee
3HaueHHs: QYHKIMH. MHOTOTpaHHUKI u Tena BpauieHus. Bepmunel, pedpa, rpanu [lonsrtue
MHOTOTpaHHMKA. ET0 3nmeMeHTsI: BepinHbl, pedpa, rpanu. Jnaronans. CedeHne. BoITykiibie 1 HEBBITYKIIbIC
MHOTOrpaHHMKH. [Ipu3ma, e€ cocramstomue, ceuenue. Ipsmas u npaBmibHas npusmsl. [lonstue npusmsel. Ee
ocHOBaHMSA 1 O0KOBbIE IpaHu. Beicora mpu3msl. [Ipsamas n HaknoHHas npusMa. [IpaBunbHas npusma. Ee
ceuenne. [Tapamrenenunen, ky6. Cedenue ky0a, napamutenenunena. [lapannenenunen, cBoiictBa
[IPSIMOYTOJIBHOTO Mapaienenunesna, kyo. Ceaenne Kyo6a, mapamienenunena. [Iupamuna, e€ cocrasisiomue,
ceuenue. [IpaBunbpHas nupamuga. Y cedennas nupamuia. [lupamuna u ee snemeHTsl. CeueHne MupamMubl.
[IpaBuibHas nupamuia. Y ceueHHas nupamuia. bokoBas M MOJIHAsl MTOBEPXHOCTH MPU3MBI MUPAMUIBI.
[Inomans 60KOBOM U MOJIHOM MOBEPXHOCTH NMPHU3MBI, MupaMuabl. CUMMETpus B KyOe, mapajienenunese,
pusMe, nmupamue. CUMMETpHUsI OTHOCUTENBHO TOUKH, MPSIMOH, IockocTH. CUMMETpHs B Ky0e,
apajienenunese, npusme, nupamunae. [pumepuvt cummempuii 8 npogeccuu. Cummempus 8 npupooe,
apxumexmype, mexnuke, 8 oeimy. IIpaBUIbHBIE MHOTOTPAaHHUKH, UX cBoMcTBa IloHATHE IPaBUIBHOTO
MHOTrorpaHHuka. CBOMCTBa MPAaBUIIBHBIX MHOTOTPaHHUKOB. LlmmuHp, ero cocrapisronue. CedeHne MUIHHIpA.
[ ap u ero sneMeHThl. CeueHne muMHpa (MapajuiesibHoe OCHOBaHHIO U ocn). Ceuenue. PazBepTka
mnHApa. Konyc, ero cocrasnstoniue. Cevenue konyca. Konyc u ero snemeHTsl. CeueHne KoHyca
(TapayieabHOE OCHOBAHUIO M IIPOXO/IsIee Yepe3 BEPIINHY), KOHNUECKHe cedeHus. Pa3BepTka KoHyca.

Y ceueHHsbIi KoHYC. CeueHne yceueHHOro KOHyca. Y ceueHHbIH kKoHyc. Ero oOpa3yromas u Beicota. CedeHne
yceuenHoro konyca. Illap u cdepa, ux ceuenus. lllap u chepa. Bzanmuoe pacronoxenue cepsl U MIIOCKOCTH.
Ceuenne mapa, cepsl. [Torstrue 06 o0beme Tenma. OTHOMIEHHE 00peMOB ONOOHEBIX Tell. [loHsaTHe 00 00beMe
renna. O0beM Ky0a U MPsIMOYTOJIbHOTO mapasuieienumena. O0beM mpu3Mbl U uInHApa. OTHOIICHHE 00BEMOB
[0TOOHBIX TeJl. ['eoMeTpudeckuit cMbIc onpeaenuTens 3-ro nopsaka. O6beMsl U IUIOMAIN TOBEPXHOCTEH Tel.
(O6beMbl TpaMuibpl U KoHyca. O6bem mapa. [Inomaan moBepxHoctel Ten. KomOuHamit MHOTOTPaHHUKOB U
rent Bpaienns. KomOMHAIMK reoMeTpuyecKux Teil. ['eomerpuieckie KOMOMHAIINY Ha ITPAKTHKE.
Vichonv306anue KOMOUHAYUTI MHO202DAHHUKOG U MeJl PAUEHUs. 8 NPAKMUKO-0PUEHMUPOBAHHIX 3A0a4aXx.
Pemenne 3agad. MHOrOrpaHHUKY 1 Tena BpameHns. OObeMbl M IO TTOBEPXHOCTH MHOTOIPAaHHUKOB U TEJI
BpamteHus. [leppoobpasHas ¢dynkmm, eé IpUMeHeHHne. 3a7ada 0 BOCCTAHOBJICHHH 3aKOHA
IBIDKEHNS 110 N3BeCTHOH ckopocTH. [lonsaTHe naTerpupoBanus. O3HaKOMIICHHE C IOHATHEM HHTErpajia u
epBooOpasHoii ast pyHKIuH y=f(x). Pemenne 3axa4 Ha cBsI3b IepBOOOPa3HOI U e IPOU3BOTHOM, BEIYUCICHIE
epBo0Opa3zHOi Ut faHHOH GyHKIMHK. Tabnuia hopMys Juisd HaX0XKISHUs TepBooOpas3HbIX. M3ydeHne npasuia
BEIYMCIIEHHS IepBooOpa3Hoi [Inomans kpuBonuHelHo# Tpanennu. ®opmyna Helorona-Jlelibnuna. 3anaun,
[IPUBOAIINE K MOHATHIO OIPEICIICHHOTO HHTETpaja — O BBIUYMCICHHUH IUIOIIAAN KPUBOIMHEHHOHN Tpareun, o
rmepememeHny Touku. [loraTHE onpenenéHHoro nHTErpana. I 'eoMeTpudecknii 1 GU3NIECKUH CMBICI
onpeneneHHoro uarerpaita. ®opmyna Hetorona — Jleiioauma. HeonpeneneHHbIN U ONpeIeTICHHBIN HHTETPAaIbI.
[TonsaTue HeonpeneneHHOro HHTErpana. [lonsrre 06 onpeneaeHHOM HHTErpae Kak IUTOIaad KPHBOIHHEHHOH
Tpareruy. I 'eoMeTpUIecKui CMBICII OIIpeesIeHHOTO HHTerpaa. OnpeaeneHHbId HHTErPal B )KU3HH.

I eomempuueckutl cmvicn onpedenennozo unmezpana. Popmyna Heiomona — Jleibnuya. Pewenue 3adau na
npumenenue unmezpana O GblNUCIEHUs U3UYeCKUX genudun u niowadeiu. Pemenue 3anad. [leppooOpasHas
(dyHkmy, e€ npumeneHue. [lepsoobpasnas Gpynxunu. [1paBuina HaxoxeHns nepBoodpas3Hbix. Ee
npumenenne.Crenenu u kopHu. CreneHHast pyHkuums. CrenenHast GyHKust, e€ cBoiictBa. [ToHsTHe KOpHS N-0i
CTeTIeHN U3 JeHCTBUTENBHOrO Ynciia. DyHKINU KOpHS N-0if cTeneHu, ux cBoiicTBa u rpaduku. CBOHCTBA KOPHS
Nn-oii crenenn. [IpeoOpazoBanue BeIpaXeHUH ¢ KOpHAMHU N-0if creneHu. [IpeoOpazoBanue npparioHaIbHBIX
BbIpakeHUil. CBOIICTBA CTENIEHH ¢ pallMOHAIBHBIMU U JCHCTBUTEIFHBIMU MOKa3aTensaMu. [loHaTHE cTeneHn ¢
ITI0OBIM panMoHAJIBHBIM MOoKa3aTeneM. CTeneHHbIe GYHKINHU, UX CBOWCTBA U rpaduku. Pemenue
MpPALOHATIBHBEIX YPAaBHEHUH 1 HEPABEHCTB. PaBHOCHIIBHOCTE HPPAlMOHANIBHBIX YPAaBHEHUH U HEPABCHCTB.




MeTtoab! ux pemeHus. Pemenne uppanuoHanbHbIX ypaBHEHUN U HepaBeHCTB. CTreneHy U KopHU. CTeneHHast
¢dynakusa. OnpeneneHue creneHHon GyHKIWU. Vcmonp30BaHe ee CBOMCTB MPH pElICHUMABHEHUNH
HepaBeHCTB. [TokazarenpHas dynknus. [lokazarenpHas GyHKIUS, €€ cBoiicTBa. CTEIEeHD C
[IPOM3BOJILHBIM ACHCTBUTEIBHBIM MOKa3aTeneM. OnpeaencHne moKa3aTeabHoi (DyHKINH, €e CBOMCTBA U rpaduK.
3HAKOMCTBO C IPIMEHEHUEM TOKa3aTeNnbHON (GpyHKIuN. Pemenne nokasaTeabHBIX YpaBHEHHH (YHKIIMOHAIBHO-
rpadguaeckuM MeTo0M. PereHne moka3aTepHbIX YPaBHEHNH U HEPaBEHCTB. PeleHne mokas3aTenbHbIX
YpaBHEHHIT METOAOM YpaBHHBAHH [TOKa3aTeJIe, METOIOM BBEJCHHS HOBOII ITepeMeHHOH, () yHKIIMOHAIBHO-
rpadguueckum MetooM. Perenne nokasaresbHbIX HepaBeHCTB. CHCTEMBI TOKa3aTeNIbHBIX YpaBHEHU. Pemenue
cricTeM NOKa3aTebHBIX ypaBHeHHH. Pemenue 3anau. [TokazarenbHas GpyHkuums. Penenye nokasarenbHbIX
ypaBHEHUI METOIOM ypaBHUBAaHHUs IIOKa3aTeNel 1 METOAO0M BBEIEHHUs HOBOH IepeMeHHON. Pemenue
[oKa3aTeIbHbIX HepaBeHCTB. Jlorapudmsl. Jlorapupmuyeckas Gpynkuus. Jlorapudm uncina. JlecITHIHBIN 1
HaTypaJabHbIH Jorapudmel, uncio e. Jlorapudm uncna. JlecaTHuHbBII 1 HATYpaJIBbHBIN JIOrapu(MBI, YUCIIO €.
CoiicTBa norapudmoB. Omneparrist gorapudmupoBanusi. CBoiicTa gorapudmos. Omepanus orapupMUpOBaAHHS
JTorapudmraeckas GpyHkIws, ee cBoiicTBa. Jlorapupmudeckas QyHKIS 1 ee cBoiicTBa. Pemenne
morapumdecknx ypaBHeHHH 1 HepaBeHCTB. [lonsTre norapudmudeckoro ypaBHeHus. Onepammys
[OTEHIMPOBAHMA. TpH OCHOBHBIX METO/A PEIICHHUS JIOTAPU(PMUUECKUX ypaBHEHUH: (PyHKIIMOHAIBHO-
rpaduaecKuii, METO MMOTEHIIPOBAHNUS, METO]] BBEICHI HOBOH mepeMeHHo. Jlorapudpmumdeckne HepaBeHCTBA.
CrcTeMbl JTorapu(pMIYECKUX YPaBHEHNH. AJITOPUTM PEIICHHs CHCTEMBI ypaBHEHUH. PaBHOCHIIBEHOCTD
norapudmudecKux ypaBHEHUH U HepaBEeHCTB. Jlozcapugmul 6 npupode u mexuuke. lpumenenue nocapugma.
Uloecapupmuueckas cnupans 6 npupode. Ee mamemamuueckue ceovcmea. Pemenne 3amaay. Jlorapudmer.
Torapudmudeckas Gpynkuus. Pemenne npocreiimmx gorapumMudeckux ypaBHeHHH. MHOKeCTBa. DJIeMEHTHI
TEOpUH rpadoB. MuoxectBa. [lonstue MHOkecTBa. [lommHO)ecTBO. Onieparyu ¢
MHOXXecTBaMH. Onepayuu ¢ mroxcecmaamu. Onepayuu ¢ muoxcecmeamu. Pewienue npuxnaouvix 3aday. I'padsl.
[lonsrtue rpada. Ces3ubii Tpad, AepeBo, MUK rpad Ha miockocTu. Perenue 3amau. MuoxkectBa. ['padbl u ux
mpuMeHeHne. Onepanun ¢ MHOKecTBaMH. ONHcaHie pealbHbIX CUTYyalluii ¢ OMOIIBIO MHOXKeCTB. [IprMeHeHHe
rpadoB K peIIeHUI0  33/a4. DJIeMEHTbl KOMOMHATOPUKH, CTATHCTHKH M TEOPUH BeposiTHOCTEH. OCHOBHBIE
MOHATHS KOMOnHaTOpuKH. [lepecTaHOBKY, pa3MeleHus, couetanus. CoObITHE, BEPOSTHOCTH COOBITHSL.
Cio)xeHHe 1 yMHOXKEHHE BeposmHuocmeli. COBMECTHBIE 1 HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEpOITHOCTH
CyMMBI COOBITHIA. Y CIIOBHAsI BEPOSITHOCTD. 3aBUCUMBbIC M HE3aBHCUMBIE COOBITHS. TeopeMBbl O BEPOSTHOCTH
[IPOM3BEACHUS COOBITHI. Beposmnocms 6 npogheccuonanvuvix 3aoauax. OmnocumenvHas 4acmoma coovlmus,
ceoticmeo ee ycmouuusocmu. Cmamucmuueckoe onpedenenue gepoamuocmu. Oyenka 6epoamHocmu coobImusl.
/TuckpeTHas ciydaiiHas BeJIMYHHA, 3aKOH e€ pacnpenesneHus. Bunel ciyuaitneix BenunauH. OnpeneneHue
TUCKPETHOH ciydaifHOM BeIMYMHbI. 3aKOH paclpeeeHus AUCKpeTHO! ciryyaiiHol BenuuuHbl. Ee unciosbie
XapaKTepUCTUKU. 3aJaui MaTeMaTHYECKOH CTaTUCTUKU. BapuanmonHslit psf. [loauron gactor u rucrorpaMma.
CTaTUCTHYECKUE XapaKTEPUCTUKY psijia HaOmogaeMbiX JaHHbIX. CocTaBiieHHEe TaOHIl ¥ JMarpaMM Ha MPAKTHKE.
[TepBuuHas 0OpabOTKa CTATUCTHYECKUX JaHHBIX. I 'padmueckoe nx npencrasienue. HaxoxxaeHune cpeqaux
XapaKTepUCTHK, HaOII0JaeMbIX JaHHBIX. Penrenue 3amad. DieMeHTbl KOMOMHATOPUKH W TEOPUH BEPOSITHOCTEH.
DeMeHTsl KoMOnHaTOpHKH. CoObITHE, BEpOATHOCTH COOBITHS. ClIO’KeHNE U YMHO)KEHHE BEPOSITHOCTEH.
YpaBHEHUS 1 HEpaBeHCTBA. PaBHOCHIIBHOCT ypaBHEHUH 1 HepaBeHCTB. OOIINEe METOBI PEIICHHS.
PaBHOCHIIBHOCTE ypaBHEHUH U HepaBeHCTB OnpenencHus. OCHOBHBIE TEOPEMBI PABHOCHIIBHBIX IEPEX01axX B
ypaBHEHHSIX M HepaBeHcTBax. OOIIe METOIbI PELICHHUs] ypaBHEHHN: IIEPEX0/1 OT PaBEHCTBA (QYHKIMH K
[paBEHCTBY apryMEHTOB JUIi MOHOTOHHBIX (DYHKIHMI, METO]] pa3JIoKEeHHUs] HA MHOXKUTEIH, METO]] BBEACHHs HOBOU
[epeMeHHOM, pyHKIMOHANBHO-Tpaduueckuidi Meto . OOIIMe METO/IbI PElICHHsT HEPABEHCTB: MIEPEX0/1 OT
CpaBHEHUsI 3HAUeHUH QYHKIMI K CPAaBHEHHUIO 3HAYEHUI apryMEHTOB IS MOHOTOHHBIX (DYHKIHIA, METO/1
MHTEPBANOB, (YHKIHMOHAIBbHO-Tpaduueckuii Meto1. I'paduueckuii MeTo peleHus ypaBHEeHNH, HEPaBEHCTB.
OO11Me METO/IbI PeIIeHHs HEPaBEHCTB: IIEPEX0 OT CPaBHEHHS 3HAYCHU I (DYHKLUI K CPAaBHEHHIO 3HAUCHUH
ApPryMEHTOB JUISi MOHOTOHHBIX (DYHKIIMIA, METOJI HHTEPBAIOB, (YHKIIMOHAIBHO-TpapUIecKuii MeTo1.
['pacdmaeckuii MeTo| peleHus ypaBHEHUI 1 HEPaBEHCTB. Y paBHEHHUS M HEpaBEHCTBa ¢ MoayieM. OnpezeneHue
Moyisi. PackpbsITie Moyns 1o onpeaeneHuto. [Ipocreiiinue ypaBHEHHS U HEPABEHCTBA C MOYIIEM.
[IprMeHeHHe paBHOCUIIBHBIX IEPEXOJ0B B ONPEIECIICHHBIX TUIaX YPAaBHEHUHA U HEPABEHCTB C MOIYJIEM.
Y paBHEHMsI ¥ HEpaBEHCTBA C apaMeTpOM. 3HaKOMCTBO ¢ apameTpoM. [Ipocreiiiiie ypaBHEHNSI U HEPABEHCTBA
c mapamerpom. Cocmasnenue u peuierue npopeccuoHaIbHbIX 3a0a4 ¢ NOMOWbIO ypasHenuil. Pewenue
mexcmosbvix 3a0ay npogheccuonanbno2o codepocanus. Pemenne 3agad. Y paBHEHUs 1 HEPAaBEHCTBA.
CocTaBiieHHe H penIeHne IpoQecCHOHANBHBIX 3a/1a4 ¢ TIOMOIIBbI0 ypaBHeHHH. OOIIIe METO B! pPeIIeHIUs
ypaBHEHHMH. YpaBHEHMs U HEPABEHCTBA C MOJYJIEM U C ITapaMeTpaMu.




2. MECTO JUCHUILJIMHBI (MJIK, IIM) B CTPYKTYPE OBPA30BATEJILHOM ITPOT'PAMMBI

Kon |OOI[.11 Maremaruka

2.1 |TpeGoBaHus K mMpeIBapUTEIbHOI MOATOTOBKE 00y4aI0IIEerocs:

2.1.1 [ducuuminHa He TpeOyeT NpeaBapUTeIbHOM TOrOTOBKH.

2.2 |dmcuunauHbI M NTPAKTHUKMH, AJIs1 KOTOPbIX 0cBOeHHe JaHHoi aucuumianusl (MK, [IM) Heo0XxoquMo Kak
npeanIecTByoNIee:

2.2.1 |00/1.13 ®dusuka

2.2.2 |OI1.01 UnxenepHas rpaduka

3. IEPEYEHb IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHUWS IO JUCHUIIVIMHE (MAK, IIM),
COOTHECEHHBIX C INTAHAUPYEMBIMHU PE3YJIbTATAMHA OCBOEHHUS OBPA3OBATEJILHOM

B pesyabrare ocBoenusi nucuumiannsl (MK, IIM) o0yuarommiicst 10/1KeH

3.1 |JImuyHOCTHBIE Pe3yJIbTATHI:

3.1.1 |-popmupoBaHHE IPEACTaBICHUN O MATEMAaTHKE KaK YHUBEPCAIEHOM SI3bIKE HAYKH, CPEACTBE MOICIHPOBAHNUS
SIBJICHUI U IPOLIECCOB, UIIESIX U METOJAaX MaTEMaTHKH;

3.1.2 |-bopMupoBaHUE 3HAYUMOCTH MaTEMATUKH JJI HAYYHO-TEXHUYECKOTO Iporpecca, chOpMHUPOBAHHOCTD
OTHOIICHHS K MaTeMaTHKE KaK K YaCTH 00IIeUeNIOBeYeCKON KyJIbTYPhI Yepe3 3HAKOMCTBO C HCTOpUEH
Pa3BUTHS MaTEeMaTHKH, 3BOJIOLHEH MaTeMaTHISCKUX HICH;

3.1.3 |-oBnaneHne MaTeMaTHYECKUMHU 3HAHUSIMUA M YMEHUSMH, HEOOXOJUMBIMHU B TIOBCETHEBHOW JKU3HH, IS
OCBOCHHSI CMEXKHBIX €CTECTBEHHO-HayYHbIX TUCUUILIMH M AUCIMIUIMH MPO(PECCHOHANBHOTO LIUKIIA, JIJIs
MOJy4eHHs1 00pa30BaHus B 00JIACTsAX, HE TPEOYIOIMX yriIyOJICHHOW MaTeMaTHYeCKOH OATOTOBKH;

3.1.4 |- pa3BUTHE JIOTHYECKOTO MBIIIJICHHS, IPOCTPAHCTBEHHOTO BOOOPaXKEHHUSI, AITOPUTMHUIECKOH KYJIBTYPHI,

3.1.5 |-oBnaneHne MaTeMaTH4eCKUMHU 3HAHUSIMUA M YMEHHUSMH, HEOOXOIMMBIMHU B ITOBCEHEBHOM XKU3HH, JIJIs
OCBOCHHSI CMEXKHBIX €CTECTBEHHO-HAaYYHBIX TUCUHUILIMH U JUCIHUIUIMH MPOQEeCCHOHATBHOTO UK, IS

3.1.6 |- dopMupoBaHe TOTOBHOCTH U CIIOCOOHOCTH K CAMOCTOSITENILHOI TBOPUECKOI U OTBETCTBEHHOM

3.1.7 |- popMupoBaHHE TOTOBHOCTH H CIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE caM000pa30BaHUI0, Ha
NPOTSDKEHUHU BCEH JKU3HHU; CO3HATENILHOE OTHOIICHHE K HEPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO

3.1.8 |- dopMupoBaHHE TOTOBHOCTH K KOJUICKTUBHOM paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMH B
00pa3oBaTenbHOM’, 00IIECTBEHHO MOJIE3HOI, yueOHO-UCCIe0BaTEILCKOM, MPOSKTHON U IPYTHUX BUIAX

3.1.9 |-bopmupoBanue oTHOLIEHHS K TPO(ECCHOHAIBHOI JIeITebHOCTH KaK BO3MOXKHOCTH YYaCTHsI B PEILICHUH
JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX TPO0JIeM;

3.2 |MeranpeameTHbIe pe3yJbTBTHI:

3.2.1 |-yMeHHe caMOCTOATEIBHO ONPECIATh EIH ASSITEIbHOCTH U COCTABIIATh IUIAHBI ISSTEIbHOCTH;
CaMOCTOSTENLHO OCYIIECTBIISITh, KOHTPOJIUPOBATh M KOPPEKTHPOBATh ACSATEIbHOCTD; HCIIOJIB30BATh BCE
BO3MOJKHBIE PECYPCHI JJIsl JOCTHKEHHSI OCTABJICHHBIX 1IeJIeH U peasii3aliy UIaHOB JIESTEIbHOCTH; BBIOUPATh
YCIIEIIHBIE CTPATETUH B PA3JIMYHBIX CUTYAIUSIX;

3.2.2 |-yMeHHe NIPOAYKTUBHO OOLIATHCS M B3aUMOJICHCTBOBATH B IPOLIECCE COBMECTHOM AEATENFHOCTH, YIUTHIBATH
MO3UIUHU IPYTUX YYaCTHUKOB AEATEIbHOCTH, 2P PeKTHBHO pa3pemars KOHPIUKTHI;

3.2.3 |-BnajeHue HaBbIKaMy MO3HABATEbHOM, YUeOHO-UCCIIE0BATEIbCKOW M POCKTHOM JIeITeIbHOCTH, HaBbIKaMH
paspelieHust mpodseM; ClioCOOHOCTh U TOTOBHOCTh K CAMOCTOSITENIbHOMY TTIOMCKY METOJIOB PEIICHHS
MPaKTHYECKUX 3a/1a4, TPUMEHEHHIO Pa3IMYHBIX METOJIOB MO3HAHNS;

3.2.4 |-TOTOBHOCTB U CIIOCOOHOCTB K CaMOCTOSITENIbHOW HH(POPMALIMOHHO-TI03HABATEIBHOM e TeIbHOCTH, BKIIIOYAst
YMEHHE OPHEHTHPOBATHCS B PA3INYHBIX HCTOYHUKAX HHOOPMAIINY, KPUTHYECKH OLICHUBATD U
MHTEPIPETHPOBATh HHPOPMAIHIO, TTOJYYaeMYIO U3 Pa3IHYHbIX HCTOYHUKOB;

3.2.5 |-BnazeHue S3bIKOBBIME CPEICTBAMU: YMEHHE SICHO, JIOTHYHO M TOYHO M3JIaraTh CBOIO TOUYKY 3PEHHUS,
UCIIONIb30BaTh a/IEKBATHBIE SI3BIKOBBIC CPE/ICTBA;

3.2.6 |-BiaseHye HABBIKAMU [TO3HABATEIBHON peIeKCHN KaK 0CO3HAHUSI COBEPIIAEMBIX IEHCTBUI U MBICIIUTEIBHBIX
MPOLIECCOB, X PE3YJILTATOB U OCHOBAHUH, IPaHHIl CBOETO 3HAHUS U HE3HAHMS, HOBBIX ITO3HABATENIbHBIX 33/1a4
Y CPEJICTB JUIS X JIOCTHIKECHUS; LeJICyCTPEMIIEHHOCTD B TOMCKAX M MPUHATHH PElIeHUH, CO00pa3uTEeNbHOCTh U
MHTYHUIHS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MIPEACTABIICHNH; CIOCOOHOCTh BOCIIPUHUMATH KPacoTy U

3.2.7 |-ueneycTpeMIICHHOCTb B IOMCKAX U MPHUHSATHU PEIIEHNH, COOOPa3UTEILHOCTD M HHTYHIHS, Pa3BUTOCTD

MPOCTPAHCTBEHHBIX HpeﬂCTaBHCHI/Iﬁ; CIIOCOOHOCTH BOCIPpMHUMATH KPAaCOTY U rapMOHUIO MHUpa

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

3.3

IIpeamMeTHbIe pe3yabTaThl:

3.3.1

- C(i)OpMI/IpOBaHHOCTB HpeHCTaBHGHHﬁ O MaT€MaTHUKEC KaK 4aCTHu MHpOBOﬁ KYJIbTYPbl U MECTC MATEMATHUKHU B
COBpeMCHHOfI OUBWJIN3AllUU, croco0ax omucaHus BICHUM PCaJIbHOTO MHpPA HA MAaTEMATUYCCKOM S3bIKE;




3.3.2

- MaTeMaTU4YCCKUX MOJCJIAX, MMO3BOJIAIOIUX ONMCHIBATH U U3YUYaTh PAa3HbIC IMMPOUECCCHI U SIBJICHUSA; IOHUMAHNC
BO3MOKHOCTH aKCHOMATHUYCCKOI'O ITOCTPOCHUA MATEMATUICCKUX Teopnﬁ;

3.33

-BJIAACTh MCTOJAaMH T0KA3aTECJIbCTB U aJITOPUTMOB PCHICHUA, YMCHUC UX IIPUMCHATH, IIPOBOJIUTH
J0Ka3aTCJIbHbIC PACCYKACHHNA B XOA€ PCUICHUS 3a/1a1;

3.34

-BJIAACTh CTAHAAPTHBIMU MPUEMAaMHU PCHICHUSA PALIMOHAJIBHBIX U UPPAllMOHAJIbHBIX, [TOKAa3aTCIIbHBIX,
CTCIICHHBIX, TPUTOHOMCTPUYCCKUX ypaBHeHI/Iﬁ 1 HEPABCHCTB, UX CUCTCM; UCTTIOJIb30BAHUE I'OTOBLIX
KOMIIBIOTCPHBIX IMMPOTpaMM, B TOM HYUCJIC [JId TOMCKA IMYTHU PCHICHUA U WUTIOCTPpAlUU PCHICHUA ypaBHeHI/Iﬁ n

3.3.5

-TIpeJCTaBICHHE 00 OCHOBHBIX HOHATHSIX MaTEMaTHIECKOTO aHAIHN3a M UX CBOICTBAX, BIaJCHUEC YMEHUEM
XapaKTepu30BaTh MOBEACHUE (DYHKIMH, HCIIOJIb30BAHNIE TIOTyUYCHHBIX 3HAHWUH [UIS ONMCAHNS M aHAIH3a
peanbHBIX 3aBUCUMOCTEH;

3.3.6

-BJIJIETh OCHOBHBIMH HIOHSTHSIMH O TIOCKUX M IIPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (PUTYPax, UX OCHOBHBIX
CBOMCTBaX; yMETh Paclio3HaBaTh TeOMETpHUUECKHE PUTIYpPBI Ha YepPTExkaX, MOJIENSIX M B pealIbHOM MUPE;
MPUMEHEHNE N3yYCHHBIX CBONCTB T€OMETPHUIECKNX GUTYp U (GOPMYIT AT PELICHHUSI TEOMETPUUECKHX 3a1ad U
3a7a4 ¢ MPaKTHIECKUM COJCPKaHNEM;

3.3.7

- IPCACTABJICHUC O MPOLCCCaX U ABJICHUAX, UMCIOIIUX BepOﬂTHOCTHHﬁ XapaKkTep, CTaTUCTUICCKUX
3aKOHOMEPHOCTAX B p€aJibHOM MHUPE, OCHOBHBIX MOHATHUAX 3J'IeMeHTapHOI7[ TCOPUUN BepOHTHOCTeﬁ; yMeHI/Iﬁ
HaXOJUTb U OUCHUBATH BEPOATHOCTU HACTYIUICHUA COOBITHIA B HpOCTeﬁIlIPIX MPaKTUYCCKUX CUTYyallusAX U
OCHOBHBIC XapaKTECPUCTUKH CJIy‘-IafIHBIX BCJIINYHH,

3.3.8|-BnaeTh HaBBIKAMU MCIIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX POTrPaMM NP PELICHUH 3a1a4.

3.5 |OcBours 006mmue U NpoeccnoHaILHbIE KOMIIETEHIIMH

OK 01. Beionparts B yacTu TpyA0BOro BOCIIUTAHUS

cnoco0bl pemieHust -TOTOBHOCTb K TPYAY, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPYAOI00HE;

3ana4 -TOTOBHOCTb K aKTUBHOH JEATEIFHOCTH TEXHOJIOTHIECKON U COIHANbHON
npogeccHoHANbHON | HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHHUIIMHPOBATS,

JesITeIbHOCTH - IVIAHUPOBATh ¥ CAMOCTOSATEIHHO BHITIOJIHSTE TAKYIO JIEATCILHOCTS;
NPUMEHHTEJIBHO K -MHTEPEC K Pa3IuIHbIM chepaM npodeccrHoHaIBHOM AeITenbHOCTH,

Pa3IMYHBIM - OBJasieHHe YHHBEPCATbHBIMHU YUeOHBIMHU MO3HABATEILHBIMY el CTBUAMMU
KOHTEKCTaM a)0a30BbIe JIOTUYECKUE IEHCTBUS:

-CaMOCTOSITEIFHO (JOPMYJIMPOBATh M aKTYaJIU3UPOBaTh MPOOJIEMy, pacCMaTpUBaTh ee
BCECTOPOHHE;

-yCTaHaBJIMBAaTh CYIIECTBEHHBII MPU3HAK WM OCHOBAHUS JUIsl CDAaBHEHHS,
KknaccupuKaud u 0000IICHHS,

-OIPEACIIATE 1IEJU JeATEeIbHOCTH, 3a/1aBaTh apaMeTPhl U KPUTEPHH HX JOCTHIKCHHUS;
-BBISIBIISITH 3aKOHOMEPHOCTH U IPOTHBOPEYHS B PACCMATPUBAEMBIX SBICHUSAX;

-BHOCHTb KOPPEKTHUBBI B JIITEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISIM, -
OLICHUBATh PUCKH TTOCIIEACTBUI AEATEIEHOCTH;

JAucuuniuHapHbie:

-BJIaIeTh METOIaMH JI0KA3aTeNIbCTB, AITOPUTMAMHU PELICHHS 3a]1a4; YMCHHE
(bopMyIHPOBaTh OIPEAEICHHsI, AKCHOMBI M TEOPEMBI, IPUMEHSITh UX, IIPOBOJUTH
JIOKa3aTeNbHbIe PACCYXKJICHUS B XO/I€ PELIeHNUs 3a/1ay;

-yMETh ONEPHUPOBATh MOHATHSIMH: CTENIEHb YHCIIA, JOTapu(M YHCIIa; YMEHUE BBINIOJIHATH
BBIYKCIICHHE 3HAYSHUH 1 TPeoOpa3oBaHusl BEIPAKEHUH CO CTENEHIMHE U Jlorapudmamu,
mpeoOpa3oBaHus IPOOHO-PAIMOHATIBHBIX BRIPAYKEHHI;

-yMETh ONEPUPOBATh MMOHATHSIMH: pAllMOHAIIbHBIE, HPPAIMOHAIBHBIE, TIOKa3aTeNbHbIE,
CTEICHHBIE, JTIOrapu(hMHIECKHE, TPUTOHOMETPHYECKHIE YPABHEHUS U HEPaBEHCTBA, UX
CHCTEMBI;

-yMETb OIIePUPOBATh MOHATUAMU: QYHKIIMS, HeNpepbIBHAS QYHKINS, IPOU3BOIHAS,
nepBooOpasHasi, ONpeAeIeHHbI HHTETPa;

-yMeTb HaXOJUTh IIPOU3BOHbIE AJIEMEHTAPHBIX (YHKIMH, HCIIOJIB3YsI CIIPAaBOYHBIC
MaTepHallbl; UCCIIEA0BATh B MTPOCTEHINNX CiTyyastx pyHKINH HAa MOHOTOHHOCTbD, HAXOUTh
HauOOJBIINE U HAMMEHBIINE 3HAUeHHST PYHKIIMI; CTPOUTH rpa)iKi MHOTOYJICHOB C
HCIIOJIb30BaHHMEM allllapata MaTeMaTH4eCcKOro aHalIu3a; MPUMEHITh IPOU3BOIHYIO MIPH
pelLlIeHUH 3a1a4 Ha JIBIYKCHHUE; PELIaTh IPAKTHKO-OPUEHTUPOBAHHbIC 33/1a41 Ha
HauOOJBIINE U HAMMEHBIIUE 3HAUSHHUS], HA HAXOXK/ICHHE ITyTH, CKOPOCTH M YCKOPEHHS;
-yMeTh ONEPUPOBATh MOHATHSIMH: PAllMOHANIbHAS QYHKIHS, TI0Ka3aTesbHast GYHKIHS,
crenieHHas QyHKIus, jorapupmuueckast QyHKIUsL, TPUTOHOMETpHYECKHE (DyHKIIUH,
oOpaTHble QyHKIMHY; QyHKINS, TPUTOHOMETpHYecKkHe GpyHKIINHU, 0OpaTHbIE PYHKINY;
YMEHHE CTPOUTH rpaMKi U3yUESHHBIX (YHKIMH, NCTIOIB30BATh I'Pa(UKU IPH U3yIEHUH
MIPOLIECCOB U 3aBUCUMOCTEH, IPH PELICHUH 33/1a4 U3 IPYTUX YUeOHBIX PEAMETOB U
3aj1a4 U3 peabHOM BBIBUIATh HOBBIE MJIEH, IIpEUIaraTh OPUTHHAIBHBIE TTOIXO/IbI 1
peLIeHus ;1 CIIOCOOHOCTh MX HCIIOJIb30BAHUS B TIO3HABATEIILHOM M COLMAILHON NPaKTHKE
JKHM3HU; BBIpaXaTh OPMYJIaMHU 3aBUCUMOCTH MEX/Y BeJIHYHHAMM;

-YMETb penIaTh TeKCTOBbIC 3a/1a4H PA3HbIX THIIOB (B TOM YHCIIE Ha POLCHTHI, IOIH U




4acTH, Ha IBIKECHHUE, paboTy, CTOMMOCTE TOBApOB U YCIIYT, HAJIOTH, 3a7adil H30071acTH
YIpaBJICHUS JINIHBIMA ¥ CEMEHHBIMH (PMHAHCAMH); COCTABIISATE BRIPAXCHNUS, YPaBHEHUS,
HEPaBEHCTBA M MX CHCTEMBI 110 YCIIOBHIO 3a]1a9H, HCCIIEOBATH IIOIyYeHHOE peIIeHIe U
OIIEHUBATh MIPABIONIOI00HOCTE PE3yIBTATOB; YMETh ONIEPHPOBATH MOHIATHIMH: CPEIHEE
apupMeTHIecKOoe, MeraHa, HauboJIbIIee M HAUMCHBIIIEE 3HAUCHUS, pa3Max, TUCTICPCHS,
CTaHJapTHOE OTKIOHEHHE YHCIOBOTO Habopa; yMeTh U3BIEKATh, MHTEPIIPETHPOBATh
UH(POPMAIIUIO, MPEICTABICHHYIO B TA0IUIAX, HA AUAarpaMMax, rpaduKkax, OTPaXKarolyo
CBOICTBA peallbHBIX MPOIECCOB U ABJICHUMN; MPEICTABIIATH HHOOPMAIIHIO C TIOMOIIBIO
TaOJUI[ U TUATPAMM; UCCIICIOBATh CTATUCTHYCCKUE JAHHBIC, B TOM YHUCIIE C
MIPUMEHCHHEM rPaUIeCKUX METOIOB U 3JICKTPOHHBIX CPE/ICTB;

- YMETb ONEepUPOBATh NOHITUSIMU: CITy4allHBII OIBIT U CITydaiiHOe COOBITHE, BEPOSITHOCTD
CITy4afHOTO COOBITHS; YMEHHE BBIYUCIISTH BEPOATHOCTD C UCIIOIb30BAHUEM IpaUIECKUX
METOJI0B; IPUMEHSTH (POPMYIIBI CIIOKEHHS M YMHOXCHUS BEPOSITHOCTEH,
KOMOHMHATOpHBIE (DaKThl M (POPMYIIBI IPH PEIICHNUH 3a/1a4; OLCHUBATh BEPOSTHOCTH
peajbHBIX COOBITHI; 3HAKOMCTBO CO CIIyYalHBIMH BEJIMUNHAMH; YMEHHE TIPUBOIUTD
MIPUMEPHI MPOSIBJICHNUS 3aKOHA OOJIBIIUX YUCENT B IPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX;

- YMEThb ONEPUPOBATh MOHITUAMU: TOUKA, PsiMasi, INIOCKOCTh, IPOCTPAHCTBO,
JBYTPaHHBIN yToJl, CKpeIUBaIOLINEecs NpsAMbIe, apaIeIbHOCTh U MEPIEeHANKYIIPHOCTD
MPSAMBIX U INIOCKOCTEH, YroJI MEX/Ly IPSIMBIMH, YTOJ MEXIY MPSIMOH U IIIOCKOCTBIO,
YTOJI MEXIY IIOCKOCTSIMH, PACCTOSIHUE OTTOYKH A0 MIIOCKOCTH, PACCTOSTHHE MEXKIY
MIPSMBIMH, PACCTOSTHIE MEX/y INIOCKOCTSIMU; YMEHHUE UCTIONB30BaTh MPHY PEIICHUH 3313
n3ydeHHbIE (DAKTHI U TEOPEMBbI INIAHUMETPHHI; YMEHHE OLIEHUBATh Pa3Mephl 0OBEKTOB
OKpYXKAaIOIIEro MUpa

- -yMETbh ONIEPUPOBATH MOHATHAMHU: MHOTOTPAHHHK, CEIEHIE MHOTOTPAaHHHKA, KyO,
napaJuleNienuIe 1, Mpu3Ma, nupamMuia, Gurypa u moBepXHOCTh BpalleHHsl, IWINHID,
KOHYC, 1Iap, cdepa, ceyeHus! (GUrypbl BpaIeHNUs, IUIOCKOCTh, Kacarouascs chepsl,
LUJIHHIPA, KOHYCAa, IUIOIIa b TOBEPXHOCTH MUPAMHIBI, IPU3MBI, KOHYCa, IWINHIPA,
wronans chepsl, 00beM KyOa, IPSIMOYTOJILHOTO Mapaule/IeHIe/1a, THPaMUIbL,
NIPU3MBI, ITMHIPA, KOHYCA, Iapa; YMEHHE N300pakaTb MHOTOTPaHHUKH 1
MIOBEPXHOCTH BPAIICHUS, MX CEYECHHS OT PYKH, C TIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB
1 3JIEKTPOHHBIX CPE/ICTB; YMEHHE PacliO3HABAaTh CUMMETPHIO B IPOCTPAHCTBE; YMEHHE
pacIio3HaBaTh NPaBUIbHBIC MHOTOTPAHHHUKH; YMETh ONIEPHPOBATH HOHITHSIMH:
JIBIYKCHUE B TIPOCTPAHCTBE, M10100HbBIE (DUTYPHI B IPOCTPAHCTBE; UCIIOIb30BATh
OTHOIIEHHE TIOIIaAeH MOBEPXHOCTEl N 00BEMOB MTOJOOHBIX (QUTYp IPU PEIICHUN
3aj1a4;yMeTh CBOOO/JHO ONEPHUPOBATh MOHATHAMU: JIBUKEHHE, [IPOCTPAHCTBE, IOBOPOT,
mpeobpasoBanue 1Mo1o0us, Mof00HbIE PUTYPHI; YMEHHE PACIIO3HABATH PAaBHBIE
1oJI00HbIE UTYPBI, B TOM YHUCIIE B IIPUPOJE, HCKYCCTBE, ApXUTEKTYpPE; YMEHHUE
UCIIOJIb30BaTh TEOMETPUUECKHE OTHOLICHUS], HAXOAUTh F€OMETPUYECKHE BETMYHHBI
(JumHa, yroJI, Iomas, 00beM) NpH PELIeHUH 33134 U3 IPYTUX YUeOHBIX MIPEAMETOB
U U3 PEeIbHOM XHU3HU; YMETh ONEPUPOBATh MOHATHAMU: IPSIMOYTOJIbHASI CHCTEMA
KOOPJMHAT, KOOPAWHATHI TOUYKH, BEKTOP, KOOPAWHATHI BEKTOPA, CKAUIIPHOE
MIPOM3BEICHHE, YTOJI MEX/ly BEKTOpPaMH, CyMMa BEKTOPOB, TPOM3BEICHNE BEKTOPA HA
YHCII0; HAXOJUTH C TIOMOIIBIO M3YUEHHBIX (DOPMYII KOOPAWHATHI CEPEIMHBI OTPE3Ka,
paccTosiHUEe MEX]Y IByMsl TOUKaMH;

YMETh BBIOMPATH MOJIXOSIINI U3yYSHHBII METOJ JUIS PEIICHHS 3a/1a4H, PACIiO3HaBATh
MaremMarnueckue (pakThl U MaTeMaTHYECKUE MOJIEIH B IIPUPOJIHBIX U OOLIECTBEHHBIX
SIBJICHUSIX, B UICKYCCTBE; YMEHHE IPHUBOINTH NPUMEPbI MATEMaTHUYECKUX OTKPBITHI
poccuiickoil 1 MUPOBOI MaTeMaTUYeCKOW HayKHu

-. YMEeTb OIIepHPOBATh MOHITUSIMU: ONIpe/ieNieHHe, aKCHOMa, TeOpeMa, CIIEACTBHE,
CBOHCTBO, IPU3HAK, JI0KA3aTEIHCTBO, PABHOCHIIbHBIE ()OPMYITMPOBKH; YMEHHE
(dbopMyIHpoBaTh 00OpaTHOE M MPOTHUBOIIOIOKHOE YTBEPKACHHE, TPUBOJUTE IIPHUMEPHI
1 KOHTPIIPUMEPHI, HCIIOJIB30BaTh METO/I MaTeMaTHYECKOI MHIYKIIUH; TPOBOIUTH
JIOKa3aTeNbHbIE PacCyXJICHNS TP PEIICHHUH 3a/1a4, OLIEHUBATH JIOTHYECKYIO
MIPaBUIILHOCTB pacCy>KAeHHH;

- YMETb ONIEPUPOBATH MOHATHSIMH: MHOKECTBO, TIOIMHOKECTBO, ONEPALIMN HAJL
MHO)KECTBaMH; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN arnapar Jjist
OIMCAaHUsI PealbHBIX POLIECCOB U SIBJICHUI NIPU PEIICHNH 33/1a4, B TOM YHCIIE U3
JpYrux y4eOHbBIX MPEeIMETOB;

YMETh OIepHUPOBATh MOHATUAMU: Tpad, CBI3HBIN rpad, 1epeBo, IUKI, Tpad Ha
TUTOCKOCTH; YMEHHE 33/1aBaTh M ONMUCHIBATH rpadbl pa3InYHBIMU COCO0aMU;
UCIIONIB30BaTh Ipadbl PU PEIICHNH 337134,

YMETb CBOOO/IHO OIIEpPUPOBATH MOHATHAMHE: COUETaHUE, IEPECTAaHOBKA, YUCIIO
COYETaHMH, YNCIIO IepecTaHOBOK; OnHOM HbloTOHA; yMEHUE IPUMEHSTH
KOMOWHATOpPHBIE (DaKTHI M PACCY)KICHHUS IS pEIIeHHs 3a/1a4;

-YMETb ONIEPHPOBATH MOHATHAMHU: HaTypabHOE YHCIIO, [IEJI0€ YUCII0, OCTATOK 110
MOJYJIO, PAIMOHAJIBHOE YHCII0, HPPAMOHAIBHOE YHCII0, MHOXKECTBA HATYPAIbHBIX,




LEIBIX, PAIIMOHAIBHBIX, JEHCTBUTEIBHBIX YHUCEN; yMEHHUE HCIONb30BATh IPU3HAKU
JETMMOCTH, HANMEHBIINH OOIINI AENUTENh U HAUMEHbIIEE 00IIee KPaTHOE, allTOPUTM
EBxinza npu permeHnn 3a1a4; 3HaKOMCTBO C PA3ITHMYHBIMA TO3UINOHHBIMY CHCTEMaMHU
CUHCIICHHUS; YMETh CBOOOJHO OTIEPUPOBATH MMOHATHSIMH: CTETICHD C IIETBIM
MOKa3aTeJieM, KOPEeHb HaTypaJlbHOW CTENECHH, CTEIICHD C PALMOHAIBHBIM ITOKa3aTeseM,
CTETICHB C JCHCTBUTEIBHBIM (BEIIECTBEHHBIM) ITOKa3aTeNIEM, JIOTapr(pM dncia, CHHYC,
KOCHHYC U TaHT'€HC IIPOU3BOJIBHOTO UUCIIA,;

YMETb ONEPUPOBATH MOHATHIMU: TOXKJIECTBO, TOKAECTBEHHOE ITpeoOpa3oBaHue,
ypaBHEHHE, HEPABEHCTBO, CUCTEMA YPaBHEHUH W HEPABEHCTB, PABHOCHIBHOCTD
YpaBHEHHH, HEPABECHCTB U CHCTEM, pallMOHAIBHBIE, HPPAlMOHAIBHEIC,
MIOKa3aTeIbHBIC, CTETICHHBIE, TOTapH(MIIECKUE, TPUTOHOMETPHUECKHUE YPaBHEHUS,
HEPaBEHCTBA M CUCTEMbI; yMEHHE PEIIaTh YPAaBHCHHMS, HEPABCHCTBA U CUCTEMBI C
TTOMOIIBIO PA3IMYHBIX IPUEMOB; PELIATh YPaBHEHUSI, HEPABEHCTBA

- ¥ CHCTEMEI C TIapaMeTPOM; IIPUMEHATH YPaBHEHUS, HEPABEHCTBA, MX CHCTEMBI JIJIS
pelieHns MaTeMaTUUeCcKHX 3ajad U 3a7au U3 Pa3InyHbIX 00NacTell HAyKH U peaabHOU
JKU3HU;

- YyMeTh CBOOOHO OIIEpHUPOBATH MOHATUAMME: TpaduK GyHKINHN, oOpaTHas QyHKIU,
KOMINO3UIUS GYHKIUHA, THHEeWHas: QyHKIMA, KBaApaTHYHAs GYHKIUS, CTETICHHAS
(YHKIMS C LIENIBIM [T0Ka3aTelleM, TPUTOHOMETpHYecKue (hyHKIUH, 0OpaTHbIE
TPUTOHOMETpPUYECKHE (QYHKIIMH, TOKa3aTeIbHas U JiorapudmMuaeckas GyHKIUH;
yYMEHHE CTPOUTH rpauku GYHKIHMH, BBINOIHATH IPeoOpa3oBaHusl rpaguKoB
(bYHKIMIA; YMEHUE UCTIONB30BaTh rpaduku GpyHKIMI U1 M3y4eHHs IPOLIECCOB U
3aBUCHMOCTEH MPH PEIICHUH 3a/1a4 U3 JPYrHX YUeOHBIX IPEJIMETOB U U3 PeaIbHOM
JKM3HU; BBIpaXXaTh (JOPMYJIaMHU 3aBUCHMOCTH MEX/y BEJTMYMHAMH; YMEHHUE CBOOOHO
OIepHPOBATh MOHATHAMH 3HaYCHHS (QYHKIMU Ha IPOMEKYTKE; YMEHHE IPOBOHUTh
uccrefoBanne QYHKINK; KOOPAUHATHOM INIOCKOCTH MHOXKECTBA PEIICHUI YpaBHCHHIA,
HEPaBEHCTB U UX CUCTEM; YMETh CBOOOIHO OIEPUPOBATh OHATHAMH:
MOCIIEOBATENLHOCTD, apU(PMETHIECKAs TPOTPECCHsI, TEOMETPHYECKAs TPOTPECCHs,
OeCKOHEYHO yOBIBaroLIasi FEOMETPHYECKAs IPOTPECCHs; YMEHHE 3a1aBaTh
MOCJIEI0BATENILHOCTH, B TOM YHCJIE C TOMOLIBIO PEKYPPEHTHBIX (hOPMYII;

- YMETb OIIEpPUPOBATH MOHATHUIMU: HENPEPHIBHOCTh (PYHKIIMH, aCUMITOTHI TpaduKa
(byHKIMH, IepBas ¥ BTOpas MPOU3BoAHAS (DYHKLNH, FTEOMETPUIECKUH U QU3nIecKuii
CMBICIT TPOM3BOAHOMN, IEPBOOOPA3HAsI, ONIPEAEICHHbIH HHTETPAT;, yMEHHE HAXOIUTh
acHMINTOTHI TpaduKka QyHKINH; yMEHHE BBIYUCISATE IPOU3BOIHBIC CYMMBI,
TIPOM3BEACHHS, YACTHOTO M KOMIO3UINN (PYHKINH, HAXOJUTh YpaBHEHHUE

KacaTeJbHOH K rpaduKy QyHKINH; yMEHHE HCIOIb30BaTh MIPOU3BOIHYIO IS
nccae0BaHus QYHKIMH, ISl HAXOXKICHHS HAWITYUIIero PEIeHHs B IPUKIIaJHbIX, B
TOM YHCJIE COIMANbHO-9KOHOMHUUECKUX U (PU3MUECKHX 3a/1a4ax, I ONpeIesIeHUs
CKOPOCTH M YCKOPEHUS1; HAXOAUTh IUIOMIAM U 00BbEMBI (PUI'Yp C TOMOIIBIO UHTETpaa;
MIPUBOANUTH IPUMEPHI MATEMaTHYECKOT'0 MOJISTTUPOBAHHUS C TTO(TeOMEeTpHUIEcKas,
TPUTOHOMETpHUYECKast U anredpandeckas); yMeTb IPOU3BOIUTE apu(METHIECKIE
JeUCTBUS ¢ KOMIUIEKCHBIMH YUCIIAMI; TPUBOANUTE IPUMEPHI HCIIOIB30BAHUS
KOMIIIEKCHBIX YHCET;

-yMeTh CBOOOIHO OTIEPUPOBATH MOHATHAMH: CPEAHEE C TIOMOIIBIO

1 epeHnnanbHbIX YpaBHEHUI; apupMeTHIecKoe, MeuaHa, HanoobIee 1
HaNMEHbIIIee 3HAUEHUs, Pa3Max, JUCIIEPCUs], CTAHAAPTHOE OTKIOHEHHE JJIsl ONUCAHUS
YHCIOBBIX IaHHBIX; YMEHUE HCCIIEN0BAaTh CTATUCTUYECKHE TaHHBIE, B TOM YHCIIE C
IIPUMEHEHNEM IpauIecKuX METOI0B U AJIEKTPOHHBIX CPEJCTB; IpadUueCcKH
HCCIIEeI0BaTh COBMECTHBIE HAOIIOACHHS C TOMOIIBIO UArPaMM pacCeHBaHUS U
JIMHEIHOU PEerpeccuy;

-YMETh HaXOJIUTh BEPOATHOCTH COOBITHI C UCTIONB30BaHIEM I'paHUECKUX METOIOB;
MIPUMEHSTH IS PeIIeHNs 3a1a9 (GOpMyIIBl CIIOKEHHS U YMHOXXEHHUS BEPOSITHOCTEH,
(hopmMyIry mOTHON BepoATHOCTH, (hopMynny bepryrin, komOnHaTOpHBIE (HAKTHI U
(hopMyIIBI; OIIEHUBATH BEPOSITHOCTH PEATbHBIX COOBITHI; YMEHHE ONIEpHPOBAThH
MOHATHUSAMH: CITydalfHasi BEJMUMHA, pacIpeaesICHHe BEPOSTHOCTEH, MaTEMaTHIECKOe
O’KHJIaHWE, AUCTIEPCUS M CTAaH/IApPTHOE OTKIOHEHHUE CIIy4alHON BEIMYHHBI, (DYHKIUH
pacnpeneneHus 1 INIOTHOCTH PaBHOMEPHOT'0, IOKAa3aTeIbHOTO U HOPMAIbHOTO
pacnpeneneHuil; UCCle0BaHui; yMEeHUe PUBOAUTL IPUMEPHI MPOSIBICHUS 3aKOHA
OOJIBIINX YHCEN B IPUPOHBIX U OOIIIECTBEHHBIX SIBICHHSX;

-yMeTb CBOOO/IHO ONIEpHPOBATH MOHITUSIMH: TOUKA, ITPSIMasi, INIOCKOCTh ITPOCTPAHCTBO,
OTpPE30K, JyY, IUIOCKUI YroJl, ABYTPaHHBIN yTOJ, TPEXTPAaHHbIN yroJl, epeceKaroniuecs,
napajuiesIbHbIE M CKPEIHUBAIOIINECS MPSIMBIE, TapaljIeIbHOCTh U IEPIIEHANKYIIIPHOCTD
MIPSIMBIX M IUIOCKOCTEH, Yol MeXAY MPSIMBIMH, YTOJI MEXIY MPSIMOI M TUTOCKOCTBIO, YTOJ
MEX]Ty TUIOCKOCTSIMH; YMEHHUE HCIIOIB30BATh IIPH PEIICHUH 331a9 N3yUCHHBIE (DaKTHl 1
TEOpEMBI INITAHUMETPUH; YMEHHE OLIEHUBATh Pa3Mepsl 00BEKTOB B OKPY’KAIOIIEM MHPE;
YMEHHE OIepHUPOBATh MOHATUAMHI MHOTOTPAaHHIK, CEYeHHEe MHOTOTPAaHHHKA, IPAaBUIbHBINA
MHOT'OTPaHHHUK, IPU3Ma, MpaMuaa, purypa u moBepxXHOCTh BpallleHHs], LMJIMHIP, KOHYC,




map, cdepa, pa3BepTKa IIOBEPXHOCTH, CEYSHHS KOHyCa M LIMIMHAPA, apaulelIbHBIe 0CH
WY OCHOBAHMIO, CEYCHHE IIapa, YMEHHE CTPOUTh CeUYeHHE MHOTOTPAaHHNKA, H300paxaTh
MHOTOTPaHHUKY, GUIYPHI U IOBEPXHOCTH BPAILCHNUS, HX CCUCHHS, B TOM YHUCIIE C TIOMOLIBIO
3JIEKTPOHHBIX CPEICTB; YMEHHE IPUMEHSTh CBOHCTBA TeOMeTpHYECKUX QuUryp,
CaMOCTOSTENBHO (POPMYIIUPOBATH ONPENEICHNs H3y4aeMbIX (QUryp,

-yMeTb CBOOOIHO OIEPUPOBATh IIOHATHSAMH: TOUKA, PSMasi, INIOCKOCTh, IPOCTPAaHCTBO,
OTpPE30K, Jy4, IIOCKUH YToJl, IBYIPaHHbBII yMEHHE HCIIOIb30BaTh CBOMCTBA N3yYEHHBIX
pacrpeaeneHui A1 pelieHus 3a/1a4; 3HaKOMCTBO C ITOHATHSMU: CBOWCTBaX M IIPU3HAKaX
reoMeTpUUECKUX (PUTyp, 000CHOBBIBATH WM ONPOBEPraTh UX; YMEHHUE MTPOBOAUTH
KaccuduKaruo GUryp rno pa3InyHbIM PU3HAKaM, BBITIONHSITE HEO0OX0IUMBbIE
JIOTIOJIHUTENBHBIE TOCTPOCHHST; 3aKOH OOJIBIINX YHCEN, METOAbI BLIOOPOYHBIX TUIIOTE3HI O
YMETb CBOOOHO OIIEpHUPOBATH MOHATHUAMHE: IUIOMAAb GUTYPHI, 00BeM (UTYpPHI, BETHUHHA
yIila, PacCTOSIHUE OT TOYKHU 1O INIOCKOCTH, PACCTOSHUE MEX Y IPSIMBIMH, PACCTOSHUE
MEXy IDTIOCKOCTSIMH IUIOIAAb cepsl, oAb NOBEPXHOCTH TUPAMHIbL, IIPH3MBI,
KOHYcCa, IWINHAPA, 00beM Ky0a, MPpIMOYToJIbHOTO Napajuieenuiea, IMpaMUIbl, IPU3MEL,
MUINHAPaA, KOHYyCa, [Iapa; YMEHNE HAXOIUTh OTHOIICHHE 00bEeMOB MOTO0HBIX (UTYD;

YMETh CBOOOZHO OTIEPUPOBATH MOHATHAMHE: IPSMOYTOIbHAsI CHCTEMa KOOPANHAT,
BEKTOpP, KOOPAMHATHI TOUKH, KOOPIAUHATEI BEKTOpPA, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpa Ha YUCJIO0, Pa3JIOKEHUE BEKTOPA 110 0a3HCy, CKAISPHOE MPOU3BEICHUE,
BEKTOPHOE MPOU3BEJIEHNE, YTOI MEXy BEKTOPaMH;

-YMETh UCHONB30BaTh BEKTOPHBIA U KOOPAWHATHBII METOJ U1 MapaIeIbHbIN
MEPEHOC, CAMMETPHS Ha TIIOCKOCTH U B PEILIEHHs] TEOMETPUUECKUX 3a1a4 U 3a1a4
JpYrux y4eOHBIX IPEIMETOB; OTIEPUPOBATH MOHATHAME: MaTpuna 2X2 u 3X3,
ONpENEIUTEND MAaTPHUILIBL, FEOMETPUUECKUI CMBICI ONPENETUTENS;

-YMETb MOJIEIUPOBATh PEATBHBIE CUTYAl[UH Ha S3bIKE MATEMATHKH; COCTABIATh
BBIPA)KEHUS], ypaBHEHUS, HEPAaBEHCTBA M X CUCTEMBI 10 YCIIOBHIO 3a1a4H,
HCCIIEI0BATh IOCTPOCHHBIE MOAEIIH ¢ UCTIOIb30BAHUEM allapara aiareOpsl,
HHTEPIPETUPOBATH IOIYUYEHHBIN pe3yabTaT; CTPOUTh MaTEMaTHIECKUE MOJIEIH C
ITOMOIIIBIO0 T€OMETPUYECKHUX MOHATHUI U BEJIUMYHUH, PELIaTh CBSI3aHHbIE C HUMHU
MIPAKTUYECKHE 3a7a4UH; COCTABIIATh BEPOSTHOCTHYIO MOJIENb U HHTEPIIPETUPOBATh
MIOJTyYEeHHBINA pPe3ynbTaT; pellaTh NPUKJIAIHbIC 3aJaul CPEACTBAMH MaTEeMaTHUECKOTO
aHaIN3a, B TOM YHCIIE COIIMAIBHO-?KOHOMHYECKOTO M (PU3UUECKOTO XapaKTepa;
-yMEHHE BBIOMPATH MOJXOSAIINHA METO UISl PEIICHNUS 3aJa9H; TOHUMaHHe
3HAYMMOCTH MaTEMaTHK{ B H3YYCHHUH NIPUPOIHBIX U OOIIECTBEHHBIX MPOIIECCOB
SIBIICHU; yMEHHUE PAcIIO3HABATh MPOSIBICHIE 3aKOHOB MATEMAaTHKH B HCKYCCTBE,
YMEHHE NPUBOIUTH IPUMEPHI MATEMATUIECKUAX OTKPBITUI POCCUIICKON 1 MUPOBOMI
MaTeMaTHYECKOW HAYKH

OK 02.
Hcnoan3oBarb
COBpEeMeHHbIe
cpeacTBa MOMCKA,
aHAJIN3a U
HHTepHpeTaluu
uHpopmManum, U
HH(OpPMaLMOHHBbIE
TeXHOJIOTMH /LIS
BBINOJTHEHHS 3224
npodgeccuoHaANbHOM
JAeATeJbHOCTH

B 006/1acTH HEHHOCTH HAYYHOI0 MO3HAHUS:

- ¢(hOpMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIECTBEHHON MPAKTUKH, OCHOBAaHHOTO HA IUAJIOTE KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MECTa B IMOJIMKYJIBTYPHOM MHPE; -
COBEPIIICHCTBOBAHHE A3bIKOBOM M YUTATEIBCKON KyJIBTYPHI KaK CPEICTBA
B3aMMOJICHICTBHS MEXIY JIIOJJbMH U TIO3HAHHS MUPA; - OCO3HAHHUE [IEHHOCTH HAYyYHOH
JeATeIbHOCTH, TOTOBHOCTB OCYIIECTBIISITh IPOSKTHYIO U HCCIIEI0BATENBCKYIO
JeATeIbHOCTh MHANBUAYAJIbHO U B TPYIIIIE.

OsjageHne yHMBepPCAJbHBIMH Y4eOHBIMHU MO3HABATEIbHBIMH /1€ CTBUSIMH:

B) paboTa ¢ mH(pOpMAaIHEil: - BlIaleTh HABBIKAMH MOJy4eHHs HH(pOopManuy u3
HCTOYHHUKOB Pa3HBIX THUIIOB, CAMOCTOSATEILHO OCYIIECTBIISATh TONUCK, aHAIIH3,
CHCTEeMAaTH3alUI0 ¥ HHTEPIPETAINIO MHYOPMALINH PA3IHIHBIX BUAOB U GOPM
NIPE/ICTAaBIICHUS; - CO3/1aBaTh TEKCTHI B PA3JIMYHBIX (popMarax ¢ y4eToM Ha3HAuYEHHs
nH(popMalNK U LIeIeBOW ayAMTOPUH, BBIOUPAasi ONTUMAaIIbHYI0 (OpMY MpecTaBIeHHs 1
BH3yaJIN3aI[IH

- OIICHHUBATh JIOCTOBEPHOCTD, JIESTHTUMHOCTh HH(OPMAIIHH, €€ COOTBETCTBHE IPABOBBIM H
MOPABHO-ITHIECKIM HOpMaM;

- HCTIOJIB30BATh CPEICTBA MH(OOPMAIIMOHHBIX 1 KOMMYHHKAI[HOHHBIX TEXHOJIOTHHA B
peLIeHN KOTHUTUBHBIX, KOMMYHHUKATUBHBIX M OPTaHU3AI[MOHHBIX 33124 C COOII0JICHUEM
TpeOGoBaHMIT SPrOHOMHKH, TEXHHKH 0€3011aCHOCTH, THTHEHBI, pecypcocOepekeHus,
MIPABOBBIX M 3THYECKHX HOPM, HOPM HH(OpPMaMOHHOI 6e3011acHOCTH;

- BJIaJIeTh HAaBBIKAMH PACIIO3HABAHUS U 3aLIUTH HH(POPMAIMH, HHPOPMAIIMOHHON
0€30I1aCHOCTH JINYHOCTH
JucuunianHapHble:

-yMETb OTIEPHPOBATH MOHATHAMU: pallioOHATbHAS (QYHKIHS, TOKa3aTeIbHas QyHKINS,
crenieHHas pyHKIWS, TorapudMudeckas GyHKINA, TPUTOHOMETPHYECKHE (QyHKIINY,
obpaTHbIe GYHKINH; YMEHHE CTPOUTH IpadUKN U3yUeHHBIX (DyHKINH, NCTI0Ib30BaTh
rpaduKy IPH U3Y9EeHUH MIPOIECCOB M 3aBUCUMOCTEH, IPH PEIICHUHN 33434 U3 JPYTUX
Y4eOHBIX IPEAMETOB 1 33434 U3 PealIbHOM KU3HU; BEIpaXaTh (POPMYIaMU 3aBUCHIMOCTH
MEXIY BEJIMYNHAMU;

-YMETh ONEPHUPOBATh MOHATHIMU: TOKAECTBO, TOXKJICCTBEHHOE PeoOpa3oBaHue,




ypaBHEHHE, HEPaBEHCTBO, CICTEMa YpaBHEHHH U HEPABEHCTB, PaBHOCHIFHOCTh
YpaBHEHHI, HEPABCHCTB M CUCTEM, PAallMOHANbHBIC, HPPAIlOHAIBHBIE, IOKa3aTeIbHEIE,
CTETIeHHBIE, JIOTapU(PMHIIECKIE, TPUTOHOMETPHUECKNE YpaBHEHHS, HEPABCHCTBA U
CHCTEMBI; YMEHHUE pelaTh YpaBHEHHS, HEPAaBEHCTBA M CHCTEMBI C TIOMOIIBIO Pa3IMIHBIX
MIPUEMOB; PeIIaTh ypaBHEHNSI, HEPABCHCTBA

1 CHCTEMEI C TTapaMeTpOM; IPUMEHATh YPaBHEHHSI, HEPABCHCTBA, UX CUCTEMBI JUIS
peleHust MaTeMaTUUeCKUX 3ajad ¥ 3aJa4 U3 pa3IuyHbIX 001acTeil HayKu U peabHOHU -
YMETh CBOOO/IHO OIIEpUPOBATH MOHATHUSAMHU: ABHKEHHE, apajljieJbHbINA IIepeHoC,
CUMMETpPHS Ha IUIOCKOCTH U B IIPOCTPAHCTBE, IOBOPOT, MpeoOpa3oBaHue o100us,
1oJ100HbIe PUTYPBI; YMEHNE Paclo3HaBaTh paBHbIC M MOAOOHBIE (QUTYPHI, B TOM YHCIIE B
IIPUPOJIE, UCKYCCTBE, ApXUTEKTYpE; YMEHHE UCII0JIb30BaTh FEOMETPUUECKUE OTHOILICHMUS,
HAXOJUTh TEOMETPUIECKUE BEIMIHUHBI (JUTMHA, YTOJI, IUIOIalb, 00beM) IIPH peIIeHUN
3aj1a4 U3 IpYTuX y4eOHbIX MPEIMETOB U U3 peajlbHOM )KU3HHY;

OK 03 ILianupoBarhb
H PeaJIn30BbIBATH
co0CTBeHHOE
npogeccuoHaIbHOE
H JJUYHOCTHOE
pa3BuTHe,
NpeANPUHAMATEbC
KYI0 1esITeJIbHOCTh B
npogeccuoHaNbHOM
cepe,
HCIO0JIB30BATh
3HAHUS N0
¢unancosoit
TPAMOTHOCTH B
Pa3JIMYHBIX
JKU3HEHHBIX
CUTYyalUsAX

B o0s1acTH 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

- c(hOPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STHYECKOTO MOBEACHHS; - CIOCOOHOCTh
OLICHUBATh CUTYALMIO U IPMHUMATh OCO3HAHHBIC PELICHUS, OPUEHTUPYSICh HA MOPAJILHO-
HPaBCTBCHHBIE HOPMBI U LICHHOCTY; - OCO3HAHKE JIUYHOI'O BKJIAAa B IOCTPOCHUE
YCTOHYMBOTO OY/yIIEro; - OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJUTEISIM U (WITH)
JPYI'UM WICHAM CEMbH, CO3JaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTI'O IPUHATHUS LICHHOCTEH
CEMEHHOM KU3HU B COOTBETCTBUM C TpaluLUAMU HapoaoB Poccuu.

Osi1aieHne YHUBEPCAJIBLHBIMH PEryJIATHBHBIMHU ACHICTBHAMU:

a) CaMOOPTaHM3ALH: - CAMOCTOSTEIFHO OCYIIECTBIISTh TI03HABATEIBHYIO JEATEILHOCTS,
BBIABIIITH IPOOJIEMBI, CTaBUTh U ()OPMYITHPOBAThH COOCTBEHHBIC 3aJaUH B
00pa3zoBaTenbHOM AEATEIHPHOCTH U )KU3HEHHBIX CUTYAIUAX; - CAMOCTOSTEIBEHO
COCTABIISTH IUIaH PEIICHUS IPOOIIEMBI C YIETOM MMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MOXKHOCTEH M MPEIOYTCHNUI; - 1aBaTh OLICHKY HOBBIM CHTYAIIHsIM; CIIOCOOCTBOBATH
(hOPMUPOBAHUIO U MPOSIBICHUIO ITUPOKOH IPYIUIUH B Pa3HbIX 00JacTsIX 3HAHUM,
MTOCTOSIHHO IMOBBIIIATH CBOI 00pa30BaTE/IbHBIN U KYJIbTYPHBIH YPOBEHB; 0)
CaMOKOHTPOJIb: MCIIOIb30BaTh IPHEMBbI pe(JIEKCHH JUIsl OLICHKH CUTYallUH, BEIOOpa
BEPHOI'O PEILICHUS; -yMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELIEHUS 110
UX CHW)KEHHIO; B) SMOIIMOHANILHBIA HHTEIJIEKT, IPEANoararoumi copMIUpOBaHHOCTD:
BHYTPEHHEH MOTHBALIUY, BKIIFOYAIOIIEH CTPEMIIEHUE K JOCTI)KEHUIO LIEIH U YCIEXY,
ONTUMU3M, HHUIIMATUBHOCTb, YMEHUE JEHCTBOBATH, HCXOS U3 CBOMX BO3MOKHOCTEN;

- HMIIATHH, BKIFOYAIONIEH CIIOCOOHOCTh HOHUMATh SMOIMOHAIFHOE COCTOSHHUE JIPYTHX,
YYUTBIBATH €T0 NPH OCYIIECTBICHNN KOMMYHUKAIMH, CIOCOOHOCTh K COUYBCTBHIO H
COTIEPEKUBAHNIO; COLMATIBHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTH BBICTPANBATh
OTHOIIEHHS C JPYTHMH JIFOAbMH, 3a00TUTHCS, POSIBISITE HHTEPEC U Pa3peniaTh
KOH(JIMKTBI.

JucnuniauHapHsbie:

-YMETb ONIEPUPOBATh MOHATUSAMU: PALIMOHAIIBHBIE, UPPALMOHAIbHBIE, [I0KA3aTENbHBbIE,
CTETIeHHBIE, JIoTapupMHUUIECKIe, TPUTOHOMETPHUECKHE YPAaBHEHHS U HEPABEHCTBA, UX
CUCTEMBI;

-yMETb ONIEpPUPOBATH MOHITUAMHU: MHOTOTPAHHUK, CEYEHNE MHOTOTPaHHUKA, KyO,
TapaJulesIenuIe l, Mpu3Ma, MupaMnuaa, purypa u MoBepXHOCTh BPAIlEHHS, LIINHID,
KOHYcC, mmap, cdepa, cedeHus Gurypsl BpaleHus, IIOCKOCTh, Kacaromascs chepsl,
LHUINHApPA, KOHYCa, IUIOIAAb MOBEPXHOCTH MUPAMUIBI, IPU3MBI, KOHYCA, HUINHAPA,
wromans chepsl, 00beM Kyda, MPsIMOYTOJIBHOTO MapauleJIeHIe/1a, MTUPaMUIbl, TPU3MBI,
LWJIMHIpPa, KOHYca, I1apa; yMeHne n300pakaTh MHOTOTPaHHUKH U TOBEPXHOCTH
BpAIllEHHs, UX CEUYEHHS OT PYKH, C TOMOILIbIO YEPTEKHBIX HHCTPYMEHTOB U 3JEKTPOHHBIX
CPENCTB; yMETh PAaCIO3HABATH CHMMETPHIO B IIPOCTPAHCTBE; YMETh PACIIO3HABATh
[IpaBUJIbHBIE MHOI'OIPAHHUKH;

-YMETb ONIEPUPOBATh MOHATUSAMU: IPSIMOYTOJIbHASL CUCTEMA KOOPAUHAT, KOOPIUHATHI
TOYKH, BEKTOP, KOOPAUHATBI BEKTOPA, CKAJSIPHOE IIPOU3BEAEHHUE, YTOJI MEXAY
BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEACHNUE BEKTOPA HA YHUCIIO; HAXOJUTh C IOMOIIBIO
M3y4YeHHBIX (POPMYIT KOOPAWHATHI CEPEINHBI OTPE3Ka, PACCTOSHIE MEXIY ABYMS TOUKAMU

OK 04 DdpdexTuBHo
B3aUMO/JeHCTBOBATH
u padoraTthb B
KOJIJIEKTHBE H

-TOTOBHOCTb K CAMOPa3BUTUIO, CAMOCTOSITEIbHOCTA U CAMOOIIPECIICHUIO OBJIaICHUE
HaBBIKAMH Y4e€OHO-NCCIIEI0BATEIbCKOM, TPOEKTHON M COIHATIbHON JIESTEIbHOCTH.
OsiaieHNe YHUBePCAJbLHBIME KOMMYHMKATUBHBIMHU A CTBUAMU:

0) COBMECTHAS e TEILHOCTD:

- MIOHUMATh U UCTIOJIb30BATh IIPEUMYIIECTBa KOMAHIHON N MHIUBUAYAIEHON pabOTHI; -
IIPUHUMATD LIEIU COBMECTHON JESATEIBbHOCTH,

OpraHu30BbIBATH U KOOPAUHUPOBATh JEHUCTBUSA 110 €€ JOCTHIKEHUIO: COCTABIIATh IUIaH
JeUCTBUH, paclpenensiTh PO ¢ y4eTOM MHEHHH yIYaCTHUKOB 00CYKIaTh Pe3yIbTaThl
COBMECTHOH paboThl; - KOOPAWHUPOBATD M BHIIOJIHATH paboTy B YCIOBHUSX peajibHOTO,
BUPTYJILHOTO 1 KOMOWHHPOBAHHOT'O B3aMMOICHCTBHS;

- OCYILECTBIIATh IO3UTUBHOE CTPATErNYECKOE IOBEACHUE B PA3IMYHBIX CUTyaLUsIX,




KOMaH/ae

MIPOSIBIISITH TBOPYECTBO M BOOOPa)kEHHE, OBITh MHUIIATHBHBIM.
T) IPUHATHE ce0sI U IPYTHUX JIIOAEH: - MPUHUMATh MOTHBBI M apTyMEHTHI APYTHUX JTIOACH
IIPU aHAJIN3€ PE3YJIbTATOB ACSTEIBHOCTH; - IPU3HABATH CBOE MPABO M MPABO APYTUX
Jrozieil Ha OMIMOKY; Pa3BUBATh CIIOCOOHOCTH HOHMMATh MUP C HMO3UIMHU JIPYTOro
YeJI0BEKa.

JucuuninHapHsble:
-yMETh ONEpPUPOBATh MOHATHSIMU: CIyYailHBIH ONBIT U CIydaiiHOe cOObITHE,
BEPOSITHOCTD CITy4aliHOTO COOBITHS; YMETh BBIUYUCISITH BEPOSITHOCTD C
UCIIONIb30BaHUEM IpaMueCKUX METOJIOB; TPUMEHSTH (POPMYJIBI CI0KEHHS U
YMHOXEHUsI BEPOSITHOCTEH, KOMOMHATOPHBIE (pakThl ¥ (OPMYJIBI TIPH PEIICHUH 3a71ad;
OLIEHUBATh BEPOSITHOCTH PEASIbHBIX COOBITHIA; 3HAKOMCTBO CO CIIy4aifHbIMU
BEJIMYNHAMH; YMEHHE IPHUBOANTH MPUMEPHI MPOSIBICHNS 3aKOHA OOJIBIINX YHCET B
MIPUPOTHBIX M OOIIECTBEHHBIX SBICHHSX;
-yMeTh CBOOOZHO ONIEPHUPOBATH MOHATHAMU: CTETICHD C LIEJIBIM IT0Ka3aTeseM, KOPEHb
HaTypaJbHOH CTENCHH, CTETIEHb YMETh PEIIaTh TEKCTOBBIC 33/1a4M Pa3HbIX TUIIOB (B
TOM 4YHCIIE Ha MIPOLEHTSHI, IOJIH U YacTH, Ha ABWKEHHUE, paboTy, CTONMOCTb TOBapOB U
YCIIyT, HaJOTH, 3a1a49H U3 001aCTH yIPaBICHHUS JINIHBIMU U CEMEHHBIMH (DMHAHCAMH);
COCTaBIISITh BBIPQKEHHS, YPaBHEHUsI, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBHIO 33a4H,
HCCIe0BaTh MOYYeHHOE PEIICHNE U OLIEHUBATh PaBIONI0JO0OHOCTh PE3YIIBTAaTOB;
-yMeTh CBOOOJJHO ONEPUPOBATH MOHATHAMU: rpauk QyHKIUH, 0OpaTHas GYHKIHS,
KoMIo3uLust QYHKIMH, TMHEHHas QyHKIMS, KBagpaTuiHas (yHKIHs, CTEIIeHHAs!
(YHKIMS C LENBIM [T0Ka3aTelieM, TPUTOHOMEeTpHYecKue (hyHKIUH, 0OpaTHbIe
TPUrOHOMETpPUYECKHE (YHKIIUH, TOKa3aTeJbHas U jorapudmuueckast GyHKIUH;
YMEHHE CTPOUTH TpahuKi (QyHKIHUH, BHIIOIHATE IpeoOpa3oBaHus Ipa(uKoB
GyHKUIHT;
- YMETb UCIIONIb30BaTh Ipadukn GpyHKIMI 11 H3ydeHHS IPOLIECCOB M 3aBUCHMOCTEN
IIPU PEIICHNH 33134 U3 APYTUX YIeOHBIX IPEAMETOB U U3 pEalbHON KU3HH;
BBIpaXkaTh (pOpMyIaMH 3aBUCIMOCTH MEX/Ty BEININHAMU;
yYMEHHE CBOOOIHO ONIEpHPOBATh NOHATUSIMH: Y€THOCTh (DYHKIIMH, IEPHOANIHOCTD
(YHKIMH, OTPaHUYEHHOCTh (DYHKI[MH, MOHOTOHHOCTH (DYHKIIMH, SKCTPEMYM
¢byHKIMK, HauboJblIee 1 HAUMEHbIIIee 3HaYeHHs (YHKIMH Ha IPOMEXYTKE; YMEHUE
MIPOBOJUTH UCCIIeNOBaHNe (QyHKINY;
-YMEHHE UCIIOIb30BaTh CBOICTBA U rpaduKy (yHKLMHA AJIsl pELICHHS ypaBHEHH,
HEPaBeHCTB U 33/1a4 ¢ IapaMeTpaMy; H300paxaTh Ha KOOPAUHATHON MIOCKOCTH
MHO)KECTBa PEIICHUH ypaBHEHUH, HEPABEHCTB M CHCTEM

OK 05.
OcyumecTBasTh
YCTHYIO 1
MHCHEMEHHYI0
KOMMYHHMKAIINIO HA
roCyAapCTBEHHOM
sa3bIke Poccuiickoi
®enepanuu ¢
y4eToM
0co0eHHOCTEH
COIHAJILHOTO U
KYJbTYPHOTO
KOHTEKCTAa

B 001acTH 3cTEeTHYECKOTr0 BOCIUTAHHSA

- ACTETUYECKOE OTHOIICHNE K MUPY, BKITIOYAst 3CTETHKY HAYYHOTO TBOPUYECTBA,
mpucymero Gpu3ndeckoi HayKe;

- CITOCOOHOCTH BOCIIPUHUMATD Pa3INYHbIC BUIIBI HCKYCCTBA, TPATUIIMA H TBOPUIECTBO
CBOETO U IPYTHX HAPOIOB, ONIYIIATh YMOIIMOHAIEHOE BO3ICHCTBIE UCKYCCTBA,

- yO@XICHHOCTh B 3HAYMMOCTH JIJISl TNYHOCTHU M OOIIECTBA OTCUYECTBEHHOTO U MUPOBOTO
I/ICKyCCTBa, OTHUYCCKHUX KyJ'II)TypHI)IX Tpazmunﬁ u HapO]lHOFO TBOp‘{eCTBa;

-T'OTOBHOCTH K CaMOBI)Ipa)KeHI/I}O B paame BUAAX I/ICKyCCTBa, CTpeMJ'ICHI/Ie HpOﬂBHHTB
Ka4yeCTBa TBOp‘IeCKOﬁ JINYHOCTH.

OBj1ajjeHNe YHHBEPCAJIbHBIMU KOMMYHHMKATUBHBIMHU J1efiCTBUSIMU:

a) oOIeHue:

- OCyH.lCCTBJ'[S[TB KOMMyHI/IKaLH/II/I BO BCEX ccpepax KU3HU,

- pacmo3HaBaTh HeBepOAIHHBIC CPEICTBA OOUICHNUS, IOHUMATh 3HAYCHHUE COLTUATBHBIX
3HAKOB, PACcIO3HABATH MPEAIOCHUIKH KOHPIMKTHBIX CUTYAIIUA U CMATYaTh KOH(IHKTEI; -
Pa3BEPHYTO U JIOTUYHO U3JaraTh CBOK TOUYKY 3PEHHUS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

JucuunInHapHbIe:

-yMETh ONEePUPOBAThH MOHATHSAMU: CpelHee apuhMETHIECKOe, MeInaHa, HanOoJIbIIee 1
HauMeHbIIIee 3HAUSHUS, pa3Max, TUCIIEPCHs, CTAaHIAPTHOE OTKIOHEHHE YHCIOBOTO
Habopa; yMeHHe U3BJIEKaTh, HHTEPIIPETUPOBATh HHPOPMALINIO, TPEICTABICHHYIO B
Ta0NIHIax, Ha JuarpaMmax, rpadukax, OTpa)xaronlyto CBOHCTBA peabHBIX MPOIECCOB U
SIBJICHUH; TIPENICTABIISITh HHQOPMAIIHIO ¢ TPUMEHEHHEM Tpa@UIecKUX METOJIOB U




9EKTPOHHBIX CPEICTB;
-yMeTh CBOOOTHO OTIEPUPOBATH MOHIATHAMH: TOUKA, IPSIMasi, INIOCKOCTh, IIPOCTPAHCTBO,
OTpPE30K, Jy4, IUIOCKHUI YroJl, ABYTPAHHBIN YToJI, TPEXTPaHHBIN YTroJl, IepeceKaroImecs,
mapajuieIbHBIE M CKPEIUBAIOIINECS MPSIMBIE, TapaIIeIFHOCTE U MEPIICHANKYIIIPHOCTD
MIPSIMBIX M IDIOCKOCTEH, Yol MEXKAY MPSMBIMH, YTOJ MEXIY MPSIMOI M TUTOCKOCTBIO, YTOI
MEXITy TUIOCKOCTSIMH;, PACCTOSIHHE OT TOYKH JIO ITIOCKOCTH, PACCTOSIHAE MEXKIY
MPSIMBIMU, PACCTOSTHUE MEXKAY TUIOCKOCTSIMHU:

-YMETh UCIIOJIb30BaTh MPH PEUICHUM 3a/1a4 U3YYCHHbBIC (PAKThI M TCOPEMBI IITAHUMETPUH;
YMCEHHE OLIEHUBATH Pa3Mephl 00BEKTOB OKPY’KAIOIIETO MUPa

OK O6 ITposaBasATH
rpakAaHCKO-
MaTPUOTHYECKYIO
MO3MIHIO,
[IeMOHCTPUPOBATH
0CO3HAHHOE
MmoBeJeHNEe HA OCHOBE
TPaINIHOHHBIX
00I1IeYeT0BeYECKHUX
IEHHOCTE, B TOM
qKcIIe ¢ y4eToM
rapMoOHM3aIUH
Me;KHAIIMOHAJIBHBIX H
MesKP e TUTHO3HBIX
OTHOIIIEHHH,
NpUMEHSATH
CTaHIaPThI
AHTHKOPPYNIHOHHOT0
MoBeIeHHUsI

B yacTu rpaskaaHCKOro BOCHMTAHUSA:

-0CO3HaHUE 00YUJAIOIIMMUCS POCCUICKON TPaKAaHCKON HACHTUYHOCTH;
LeJICHANPaBJIEHHOE Pa3BUTHE BHYTPEHHEHN MO3UIUH TUYHOCTH HA OCHOBE T1YXOBHO-
HPaBCTBEHHBIX LICHHOCTEHN Hapo10B Poccuiickoit denepannu, HICTOPUYECKUX U
HAaIMOHAJIBHO-KY/IBTYPHBIX TPAAUIMH, HOPMHUPOBAHNE CHCTEMBI 3HAUNMBIX IIEHHOCTHO-
CMBICJIOBBIX COIIMAJIBHOTO U KyJIbTYPHOTI'O KOHTEKCTa HAPOJIOB, OLIYIIATh 3IMOIMOHAIEHOE
BO37ICHCTBUE UCKYCCTBA;

-yOeXJCHHOCTh B 3HAYMMOCTH ISl IMYHOCTH M OOIIECTBA OTEYECTBEHHOTO U MUPOBOT'O
HCKYCCTBA, STHUYECKHUX KYJIbTYPHBIX TPaJUIMHA U HAPOAHOTO TBOPUECTBA;
-TOTOBHOCTH K CAMOBBIPA)KEHUIO B Pa3HBIX BUIAaX UCKYCCTBA, CTPEMJICHHUE IPOSIBIATH
KadecTBa TBOPUECKOW JIMYHOCTH-;

- OCO3HAHHNE CBOMX KOHCTUTYIIMOHHBIX NPaB U 00S3aHHOCTEH, yBa)KEHHE 3aKOHA 1
MIPaBOMOPSIKA;

MIPUHSTHE TPAAUIMOHHBIX HAIMOHATBHBIX, 00IIEUEIOBEYECKUX TYMaHUCTHIECKUX U
JEMOKPATUYECKUAX HEHHOCTEM;

-TOTOBHOCTH IPOTHUBOCTOSITH HCOJIOTHH 3KCTPEMHU3Ma, HAlIMOHAIN3MA, KCeHO()OOHH,
JUCKPUMHHALUY 110 COLIMANBHBIM, PEIUTHO3HBIM, PACOBBIM, HAIMOHATIBHBIM MPU3HAKAM;
-TOTOBHOCTH BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECaX IPasKJIaHCKOTO 00IIEeCTBa,
y4acTBOBaTh B CAMOYIIPaBJIEHUH B 00111€00pa30BaTeIbHON CPEACTB OPraHU3aIu1 U
JIETCKO-IOHOIIIECKUX OpTaHU3aIMSIX;

-yME€HUEC B3aHMOZ[eI>iCTBOBaTL C CoMaJIbHbIMU MHCTUTYTAaMH B COOTBETCTBUU C UX
(GYHKIMSAMU 1 Ha3HAUCHUEM;

- cOPMHUPOBAHHOCTH POCCUMCKON TPAXKIAHCKOH UIEHTUIHOCTH, TATPHOTH3MA,
YBa)KEHUs K CBOEMY HapOJy, YyBCTBAa OTBETCTBEHHOCTH nepe] PoauHoi, ropaocTtu 3a
CBOH Kpail, cBOI0 PosinHy, CBOH S3bIK U KYJBTYpPY, IPOLLIOE U HACTOALLEE
MHOTOHAIMOHAIBHOTO Hapoga Poccuu;

-TOTOBHOCTb K T'yMaHUTapHOH U BOJTOHTEPCKON AEATENBHOCTY;

IMaTprnoTn4ecKkoro BOCHUTAHUS:

-CII0COOHOCTB MX MCIIOJIb30BaHMA B TIO3HABATEIBHON M COLIMAIBHON PAKTHKE,
TOTOBHOCTB K CAMOCTOSITEIIFHOMY IUTAHUPOBAHMIO U OCYIIECTBICHUIO y4eOHOH
JIeSTeIbHOCTH, OpraHU3al[MK Y4eOHOro COTPYJHUYECTBA C MelarOrHYeCKUMH
pa6OTHI/IKaMI/I " CBEPCTHUKAMU, K YHACTHUIO B TIOCTPOCHUN I/IH}Z[I/IBI/IJIyaHI)HOI‘/'I
00pazoBaTesbHOM TPACKTOPHH;

-OBJIaJICHHE HaBBIKAMHU Y4e€0HO-HCCIIEI0BATENbCKOM, MPOSKTHON U COLMAIbHON
JESITeNbHOCTU

JAucuuniuHapHblie:

OIEpPUPOBATh MOHATUAMU: MPSAMOYTOJIbHASI CUCTEMA KOOPIUHAT, KOOPAHHATBI

TOYKH, BEKTOP, KOOPAUHATBI BEKTOPA, CKAISIPHOE POU3BEIEHHE, YIOI

MEXJly BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA HA YHCIIO;

HaXOJWTh C IOMOIIBIO M3YYEHHBIX (POPMYI KOOPAMHATEI CEPEIMHBI OTPE3Ka,
PacCTOAHUE MEKAY ABYMS TOUYKAMU;

-YMEHUE IPUBOAUTH IPUMEPBI MATEMATUYECKUX OTKPBITUU POCCUMCKON U

MHPOBOI MaTEMAaTUYECKO HayKU.

-yMEeTbh BBIOMPATH MOAXOSAIININ H3YIeHHBIN METO AJIS pEIICHHs 3a1a4H,
pacro3HaBaTb MATEMATHYCCKUE (baKTI)I U MaTCMAaTHYCCKUEC MOJCIIN B

TIPUPOJTHBIX M OOIECTBEHHBIX YMETh ONEPUPOBATH MOHATHAMU: CITyYaiHBINH

OITIBIT U CITy4aiHOE COOBITHE, BEPOSITHOCTD CITyJaifHOTO COOBITHS;

-YMETb BBIYHMCISTH BEPOSITHOCTD C MCIOJIb30BaHUEM I'pauuecKuX METO/I0B;
MIPUMEHSATH (POPMYJIBI CIIOKEHUSI 1 YMHOKEHHUS BEPOSITHOCTEH,

KOMOMHATOPUKH, KOMOMHATOPHBIE (POPMYJIBI TIPH PEIICHHUH 33/1a4;

OLIEHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHIA; 3HAKOMCTBO CO CIIy4aiHBIMU
BCJIIMYMHAMM, YMCHHUE ITPUBOJUTH NPUMEPHI MMPOABJICHUA 3aKOHA OOJIBIINX




YHCEII B MPUPOOHBIX U O6H.ICCTBCHHBIX ABJIICHUAX

OK 07
ConeiicTBOBaThH
COXpaHEeHHI0
OKpYy:Karouen
cpenbl,
pecypcocdepeskeHHI0
, MPUMEHSATDH 3HAHUSA
00 U3MEeHeHUuMn
KJIMMAaTa,
TMPUHIHITBI
OepekITUBOro
NMPOU3BO/CTBA,
3¢ PpexTUBHO
nelficTBOBATDL B
Yype3BbIYalHbIX
CUTYAIUSAX

B 0061acTH 3K0J1I0rHY€CKOI0 BOCIIUTAHUSA:

-HE IPUHUMATh JEUCTBHSA, IPUHOCSIINE BPEA OKPYXKAIOLIEH cpere;

-YMETb IPOTHO3UPOBATH IKOJIOTHIECKUE MTOCIEACTBHS ASHCTBUH, IPEIOTBPAIATh UX;
-pacHIMpPUTH OMBIT AESTEIBHOCTH 3KOJIOTHYECKOM HANPAaBICHHOCTH; pa3pabaThIBaTh IUIaH
pemIeHus Ipo0IeMBbl ¢ yIETOM aHAIN3a HMEIOLINXCS MaTepHaIbHBIX 1 HEMAaTePHAIbHBIX
PECypCOB; OCYIIECTBIIATH LIEICHANIPABICHHbIH MOUCK MIEPEHOCA CPENICTB M CIIOCOO0B
JCUCTBHUS B TPO(PECCHOHANBHYIO CPElly; yMETh IIEPEHOCUTD 3HAHUS B [NO3HABATENIBHYIO U
MPaKTHYECKYIO 00JIaCTH )KU3HEEITEIILHOCTH NIPe yIaraTh HOBbIE IIPOEKTHI, OLIEHUBATD
HUJacu ¢ MO3MIHHU HOBU3HBI, ODPUTUHAJIBHOCTH, HpaKTH‘IeCKOﬁ 3HAYMMOCTHU; JaBaTb OLICHKY
HOBBIM CUTYaAlUAM, BHOCHUTB! KOPPEKTUBLI B ACATCIbHOCTDh, OLICHUBATL COOTBETCTBUC
pe3yIBTATOB LIEIIM

JAucuuniuHapHblie:

- YMETb OTIEPUPOBATH MOHATHAMHE: (DYHKIHS, HEPEpbIBHAsS (QYHKIMS, TPON3BOIHAS,
nepBooOpasHasi, ONpeAeICHHBIH HHTETPAN; yMETh HAXOANTH POU3BOIHBIC
3JIEMEHTAPHBIX (PYHKINH, UCIIOB3Ys CIIPAaBOYHBIE MAaTepHAIIbl; NCCIEIOBATH B
MIPOCTEHIINX CITy4asix (PyHKIUN Ha MOHOTOHHOCTb, HAXOIUTh HANOOJIBIINE U
HaMMEHbIINE 3HAYCHUS (DYHKIHI; CTPOUTH TPa(UKH MHOTOWICHOB C HCIIOJIb30BAHUEM
arrmapaTta MaTeMaTHYCCKOTO aHaIn3a; NPUMCHATDH IMPOU3BOJHYIO IPH PCIICHUM 3a/la4 Ha
JIBIDKCHUE; PelIaTh MPAKTHKO-OPUEHTUPOBAHHBIC 33/1a41 Ha HAUOOJbIIHE H,
ACATCIIBHOCTD, OICHUBATHL COOTBETCTBUC PE3YJIHLTATOB LECIAM HAUMCHBIINE 3HAYCHMA, HA
HaXOXIACHUC ITYTHU, CKOPOCTU U YCKOPCHUA ;YMETH OIEPUPOBATH IMMOHATUAMU: IBUKCHHUC B
MPOCTPAHCTBE MOJOOHBIE PUI'YpPHI B IIPOCTPAHCTBE; HCIIOIb30BaTh OTHOILICHUE TLIOMIA e
MOBEPXHOCTEH U 00BEMOB OJAOOHBIX (DUTYp NP PELICHUH 33134,

-YMETb BBIYHUCISITE TE€OMETPUIECKUE BENUYMHBI (IJIMHA, YTOJ, IJI0MAaab, 00beM, TIIOMAab
MIOBEPXHOCTH), UCIIOJIb3YsI U3yUYECHHbBIE METOIBI U (HOPMYIIBI

IIK 1.2 BpInmoaHaTh
pacuersl U
KOHCTPYHPOBaHUe
CTPOUTEJbHBIX
KOHCTPYKUMH

JucuuMniInHapHbIe:

Ymers:

- BBITNIOJIHATH pacueTsl Harpy30K, JeHCTBYIONNX Ha KOHCTPYKLIUY,

- CTPOUTD PACUETHYIO CXeMY KOHCTPYKIIMH 110 KOHCTPYKTHBHOH CXEME;

- BBITIOJIHATH CTATUUECKUH pacyer;

- IPOBEPATH HECYIIYIO CIIOCOOHOCTh KOHCTPYKIINIA;

- moa0OupaTh CeYeHUe AIIEMEHTA OT NPHIOKEHHBIX HAarpy30K;

- BBITIOJIHATH PacyeThl COCTMHEHHUH 3JIEMEHTOB KOHCTPYKIIUH;

-BBINOJIHATE PAacyeThl IO ONPE/IEJICHHI0 MOMEHTA HHEPIIMH ITPOCTHIX CEUCHUH IIEMEHTOB
KOHCTPYKLHUH




4. COJEP)KAHUE JUCHOUITIJIMHBI (MK, IIM), CTPYKTYPHUPOBAHHOE 110 TEMAM
PA3JEJIAM) C YKASAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKHUX

HACOB Y BUJOB YUEBHBIX 3AHATHI

JI ITpumeua
uTe HHE
Kon Cem Ya Komneren- | par
3aHATH ecTp /
q Kype COB un ypa
Paspea 1. IloBTopenune Kypca
MaTeMAaTHKH OCHOBHOI IIKOJIbI.
MATEeMATHKH OCHOBHOM
1.1 Tema 1.1. L{enp u 3agaun MaTeMaTUKH 1 2 OK 01,0K JI1.1 Pabora B
IIpU OCBOEHUM CIIELHATBHOCTH ba3oBbie 02, OK 03, JI1.2 MaJIbIX
3HaHUS U yMEHUS 110 MaTeMaTHKe B OK 04, OK 2122 rpymmax
podeCCHOHAIBLHOM U B ITOBCEIHEBHOM 05, OK 06, 33
JeSITeTbHOCTA(KOMOMHHUP. YPOK) OK 07
1.2 Tema 1.2Uncna ¥ BEIYUCICHHUS. 1 2 OK 01,0K JI1.1 Jlexmus -
Bripaxenus u npeoOpazoBanus. [lelicTBUS 02, OK 03, J1.2 BU3yau3all
HaJ| MOJOXUTEIbHBIMU U OTPULIATEIbHBIMHU OK 04, OK 93 us
YHCJIaMH, OOBIKHOBEHHBIMH U IECITHIHBIMHU 05, OK 06,
npoOsiMu. JIeWCTBUS CO CTEIICHAMH, OK 07
(hOpMyIIBI COKPAIIEHHOTO YMHOKEHHUS.
KOMOWHHP.YPOK)
13 1 2 OK 01,0K J1.1 Pabora B
Tema 1.3 I'eomempus na niocxocmu. 02, OK 03, Jd1.2 MaJbIX
Buowt nnockux gueyp u ux niowads OK 04, OK 33 rpymnmnax
Tpaxmuxko-opuenmupoganmvle 3adauu Kypce 05, OK 06,
eeomempuu Ha naockocmu. (Ilp) OK 07, IIK
1.2
14 1 2 OK 01,0K J1.1 Pabora B
Tema 1.4 T[IporieHTHBIE BEIYUCICHUS 02, OK 03, J1.2 MaJIbIX
[IpocThie MPOLIEHTHI, pa3HbIE CIIOCOOBI UX OK 04, OK 33 rpymnmnax
BbranciieHus. Croxuelie mporeHTHL. ([1p) 05, OK 06,
K 1.2
15 1 2 OK 01,0K J1.1 Pabora B
02, OK 03, J11.2 MaJIbIX
Tema 1.5 YpaBHEHHS U HEpABEHCTBA.
N N OK 04, OK 33 rpynmnax
JIuneitnbie, kBagpaTHEBIC, APOOHO-THHEHHEIC 05. OK 06
ypaBHeHus 1 HepaBeHcTBa(I1p) OIZ 07 HI&
1.2
1.6 Tema 1.6 Cuctemsl paBHeHUI 1 2 OK 01,0K J1.1 Pabora B
HepaBeHCTB. CIIOCOOBI pEICHUsS CHCTEM 02, OK 03, J1.2 MaJIBIX
JIMHENHBIX ypaBHeHUH. [ToHsTHA: MaTpuLa OK 04, OK 93 rpynmnax
2X2 u 3X3, onpenennuTeNb MaTpUIlBl. MeTox 05, OK 06,
I'aycca. Cucrembl HETMHEMHBIX OK 07
ypaBHEHHUH(KOMOUHHP. YPOK)
1.7 Tema 1.7 BXOHO# KOHTPOD. 1 2 OK 01,0K J1.1 Pabora B
I'eomeTpus Ha miiockocTu. Beruucnenus u 02, OK 03, 1.2 MabIx
) OK 04, OK 33 rpymnmnax
npeoOpa3oBaHusl Y paBHEHHS 1 HEPaBEHCTBA. 05 OK 07,
Kontpomnsnas padora (IIp) K 1.2
Paznen 2. llpambie H
IIOCKOCTH B NMPOCTPAHCTBe
2.1 Tema 2.1. OCHOBHBIE  NTOHSTHUS 1 2 OK 01,0K JI1.1 Jlexmus -
crepeomeTpun. PacrnonoxeHue nNpsmMeix U 03, OK 04, J1.2 BU3yau3all
MIJI0CKOCTEHN 33 nst




ITpeamet crepeomerpun. OCHOBHBIC
MOHATHSA (TOYKA, MPsIMasi, IIIOCKOCTb,
pocTpancTBO). OCHOBHBIC aKCHOMBI
crepeometpui. Ilepecekarommecs,
MapauIeNIbHBIE U CKPELIUBAIOIINECS
npsimble. [Ipu3Hak u CBONCTBO
CKpEIIMBaIOIUXCsl MPMBIX. OCHOBHBIE
MIPOCTPaHCTBEHHBIE (PUTYPBL(
KOMOWHUP.YPOK)

OK 07

2.2

Tema 2.2 [TapamnensHOCTD MPSIMBIX,
MIPSIMON U TUIOCKOCTEN IIIOCKOCTEMN
[TapannensHble MpsMast ¥ IIOCKOCTb.
Omnpenenenne. [Ipm3nak. CBoiicTsa (¢
J0Ka3aTenscTBoM). [lapamiensHble
wiockoctu. Onpenenenue. [Ipu3Hak.
CaoiicTBa (¢ JOKA3aTEIBLCTBOM).
(KOMOMHHD. YPOK)

OK 01,0K
03, OK 04,
OK 07

J1.1
J1.2
33

Jlekums -
BH3YyaJIA3aIl
ust

2.3

Tema 2.2 [TapamnensHOCTh MPSIMBIX,
MIPSIMON U TUIOCKOCTEN IIIOCKOCTEM
Terpaszap u €ro 31€MEHTHI.
[Mapannenenumen u €ro MEMEHTHI.
CBolicTBa IPOTUBOIOJIOKHBIX TpaHel u
JaroHanei napamnienenuneaa. [locrpoenue
cedeHui. (KOMOMHHUP. YPOK)

OK 01,0K
03, OK 04,
OK 07

J1.1
Jq1.2
33

Jlekums -
BH3yaJIA3all
s

24

Tema 2.2 [TapannensHOCTb NPSIMBIX,
NIPSIMOU U IUIOCKOCTEH MJI0CKOCTEN
CBolicTBa IPOTUBOIMOJIOKHBIX I'paHel u
JaroHanei napamienenunena. [locrpoenne
cedeHuil. (KOMOMHHUD.YPOK)

OK 01,0K
03, OK 04,
OK 07

J1.1
J1.2
33

Jlekums -
BU3YaIH3al|
s

2.5

Tema 2.3 [lepreHAUKYISIPHOCTD
NpPSIMBIX, IPSIMOM U INIOCKOCTH,
mrockoctei IlepnenaukyisapHsle IpsMBIE.
[TapannenbHble npsMBbIE,
NepIEeHIUKYJIspHbIe K TiockocTH. [Ipru3Hak
HNEPIEHANKYIIIPHOCTH IPSIMOH U MIOCKOCTH.
HoxkazarensctBo. [lepnengukysp u

HakJIOHHas. [leprneHuKyIsIpHbIe TIIOCKOCTH.
[Mpu3Hak nepneHauKyISPHOCTH INIOCKOCTEH.

Joka3arenscTBo. Paccrosaus B
IpocTpaHcTBe.( KOMOUHHP.YPOK)

OK 01,0K
03, OK 04,
OK 07

J1.1
J1.2
33

Jlexkums -
BU3YaIu3all
ust

2.6

Tema 2.4 Teopema o Tpex
neprneHuKyisipax. Teopema o Tpéx
neprneHaAnKyiIgapax. JlokazaTenscTso. (
KOMOWHHP.YPOK)

OK 01,0K
03, OK 04,
OK 07

J1.1
J1.2
33

Jlekums -
BU3YaIu3al|
ust

2.7

Tema 2.4 Teopema o Tpex
MepHEeHANKYIIApax. YTOJ MEXIy IPSIMOM 1
IUTOCKOCTBI0. YTOJI MEXKIy TUIOCKOCTAMH. (
KOMOHMHUD.YPOK)

OK 02, OK
03, OK 05

J1.1
J1.2
33

2.8

Tema 2.5 TlapannennvHble,
MepIEeHANKYIIPHBIC, CKPEIUBAIOIIHACCS
npsimele Pemenue 3anau. [psameie u
IJIOCKOCTHU B IPOCTPAHCTBE. AKCUOMbL
cmepeomempuu. Ilepnenduxynisaprocme
npamoti u naockocmu (Ilp)

OK 01,0K
03, OK 04,
OK 07, TIK
1.2

J1.1
J1.2
33

Pabora B
MaJIbIX
rpymmnax

29

Tema 2.5 IlapannennHble,
NEePIEHAUKYJISIPHbIE, CKPELUBAOLINECS
npsmele Pemenue 3anau. Ilpsamelie u
IJIOCKOCTHU B IPOCTPAHCTBE
apannensnocmos 06yx npsmvix,
NEePREHOUKYIAPHBIX NIOCKOCMU,

OK 01,0K
03, OK 04,
OK 07, IIK
1.2

J1.1
J1.2
33

Pabora B
MaJIbIX
rpymnmax




nepnenouxyaprocms niockocmetl. (Ilp)

2.10 Tema 2.6 Pemrenue 3anau. [Ipsimbic u 2 OK 01,0K J1.1 Pabora B
IJIOCKOCTH B TIPOCTPAHCTBE. PacmonoxeHue 03, OK 04, J1.2 MaJTBIX
IPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE. OK 07 33 rpymnmnax
[epnenanKyISIpPHOCTD ¥ NapaJUIEIbHOCTh
NPSIMBIX M TUI0cKocTel. CKpeInBaronecs
npsimble KontponsHas padora.(I1p)

Paspnen 3. Koopaunatrer u
BEKTOPBI

3.1 Tema 3.1 JlexapToBEI KOOPAUHATEL B 2 OK 02, OK J1.1 Jlexmus -
npocTpaHncTBe. PaccTos24Hue Mexay AByMs 03, OK 04, J1.2 BU3Yyanusarj
ToukaMu. KoopaMHATHI cepeTuHbI OK 07 33 ust
025Tpe3ka. JlekapToBbl KOOPAUHATHI B
npoctpanctse. IlpocTeiiue 3anaun B
KoopauHaTax.( KOMOMHUP.YPOK)

3.2 Tema 3.1 JlexkapToBBI KOOPAWHATHI B 2 OK 02, OK JI1.1 Jlexmus -
mpocTpaHcTBe. PaccTosHue Mex 1ty IByMs 03, OK 04, J1.2 BU3yaJIM3aI]
TOYKAaMH, KOOPAMUHATHI CEPEIUHBI OK 07 33 us
oTpe3ka.(koMO ypok)

3.3 Tema 3.2 BekTopsl B IpOCTpaHCTBE. 2 OK 02, OK J1.1 Jlexmms -
Yroa mexnay Bektopamu. CkaasipHoe 03, OK 04, J1.2 BU3yau3all
Mpou3BeeHNe BEKTOpoB. CloxkeHue n OK 07 33 us
BBIYMTaHNE BEKTOPOB. Y MHOKCHHE BEKTOpa
Ha yncino. KoMIuiaHapHbIE BEKTOPHI.

CkansipHOE IPON3BE/ICHUE BEKTOPOB.
PasnoxxeHue BeKTOpa 10 TpEM
HEKOMIUIAaHAPHBIM BEKTOpaM..(
KOMOWHUP.YPOK)

34 Tema 3.2 BekTopsl B IpOCTpaHCTBE. 2 OK 02, OK J1.1 Jlexmms -
VYroa mexnay Bektopamu. CkansapHoe 03, OK 04, J1.2 BU3yau3all
pou3BeJieHNe BEKTOpoB.. KoopauHaTs! OK 07 33 us
BEKTOPA, CKAISIPHOE IPOU3BEACHHE
BEKTOPOB B KOOPAHWHATAX, YTOJ MEXIY
BEKTOPaMH, YroJl MeXIy IpsIMOil 1
IUTOCKOCTBIO, YTOJI MEXKIY TIOCKOCTSIMAL. (

KOMOWHUP.YPOK)

3.5 Tema 3.2 BekTopsl B IPOCTpaHCTBE. 2 OK 02, OK J1.1 Jlexmms -
VYroa mexnay Bektopamu. CkajasipHoe 03, OK 04, J1.2 BU3yau3all
MPOU3BEIECHNE BEKTOPOB. YpaBHEHHE OK 07 33 us
IUTOCKOCTH. ['eoMeTpriecKnii CMBICI
onpeaenurens 2x2.( KOMOMHUP.yPOK)

36 Tewma 3.3 IIpaxmuxo-opuenmupoganivle 2 OK 02, OK .1 Pabora s
3a0avu Ha KOOPOUHAMHOU NIOCKOCMU 03, OK 04, 1.2 MAIBIX

OK 07, TIK 33 rpymmax
Koopounammnas nnockocmeo. (Ilp) 19
3.7 Tema 3.3 [Ipakmuxo-opuenmupoganmvie 4 OK 02, OK L1 PaGora s
3a0auu Ha KOOPOUHAMHOU NIOCKOCMU 03, OK 04, 1.2 MaJIbIX
. . OK 05, OK 33 rpymnmnax
Buiuucnenue paccmoanuii u niowaoeu Ha
07, IIK TIK
nrockocmu. Konuuecmeennvle pacuemsi(Ilp) 12

3.8 Tema 3.4 Pemenue 3amau. KoopauHaTsr 14 OK 02, OK JI1.1 Pabora B
U BEeKTOpBHI [lekapToBbl KOOPIUHATEI B 03, OK 04, J1.2 MaJIbIX
IIpocTpaHcTBe. BEKTOPHI B IPOCTpaHCTBE. OK 07 33 rpymnmnax

CroxeHne ¥ BBIYUTaHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YHCIIO.
Kommnanapusie BekTopsl. CralsipHOe
IIPOU3BEICHNE BEKTOPOB. Paznoxenne
BEKTOPA 110 TPEM HEKOMIUIAHAPHBIM




BekTopam. [Ipocreiiue 3aauu B
koopanHaTax. KoopanHaThEl BEKTOpa,
paccTosHuEe MEXTy TOYKaMH, KOOPAHHATHI
CepEeIHBI OTPE3Ka, CKATSIPHOE
MIPOU3BEICHNE BEK BEKTOPOB B KOOPAMHATAX,
YTOJI MEKIY BEKTOPAMH YTOJI MEXKITY
TPSIMOM U TIFIOCKOCTBIO, YTOJI MEXKIY
TUIOCKOCTSIMH

Kontpomsnas padora(Ilp)

Pa3gen 4. OcHOBBI TPUTOHOMETPHH.
Tpuronomerpuyeckne  (PyHKUMH.

41 Tema 4.1 Tpuronomerpuaeckue GyHKIIH OK 01, OK J1.1 Jlexmms -
IIPOU3BOJIBHOTO yIia, ynucina. PaauanHas u 02, OK 03, J1.2 BU3yau3all
rpagycHas Mepa yria. Pagmannas mepa yria. OK 04, OK 33 us
[ToBOpPOT TOUKM BOKpYT Hayajga KOOpPAMUHAT. 05, OK
OmnpeneneHue cuHyca, KOCUHyca, TaHT€HCa U 06,0K 07
KOTaHreHca. 3HaKu CHHYCa, KOCHHYCa,

TaHTeHCa U KOTAaHT'€HCa 0 YETBEPTSIM.
3aBHCUMOCTb MEXAY CHHYCOM, KOCHHYCOM,
TAHT€HCOM M KOTaHT€HCOM OJIHOTO U TOTO
ke yria. (KOMOMHHUP.YPOK)

4.2 Tema 4.2 OcHOBHBIE OK 01,0K J1.1 Jlexkuus -
TPUTOHOMETPUUYECKHUE TOXKIECTBA. 02, OK 03, J1.2 BU3yau3all
DopMyJIbl IPUBEAECHHUS. OK 04, OK 93 us
TpuronoMmeTpudeckre TOXIeCTBa 05, OK
®opmynsl npuseaeHus. CUHyC, KOCUHYC, 06,0K 07
TaHTeHC ¥ KOTAHI'€HC YITIOB O H -Ol.
®DopmyItsl TpUBeICHUA(KOMOMHHD. YPOK)

4.3 Tema 4.3 CuHyc, KOCHHYC, TAaHTCHC OK 01,0K JI1.1 Jlexnus -
CYMMBI U pa3HOCTH ABYX yriioB. CUHYC U 02, OK 03, J1.2 BU3yau3all
KOCHUHYC IBOMHOrO yria. ®opMybl OK 04, OK 93 us
MOJIOBUHHOTO yriia. CyMMa U pa3HOCTh 05, OK
cunycoB. CyMMa U pa3HOCTb KOCHHYCOB. 06,0K 07
CuHyC 1 KOCUHYC JBOMHOTrO yria. @opmyJibl
MTOJIOBUHHOTO yTJIa. KOMOHHHUP.YPOK)

4.4 Tema 4.3 CuHyc, KOCUHYC, TAHTEHC OK 01,0K JI1.1 Jlexuus -
CYMMBI U Pa3HOCTH ABYX yTJIOB. 02, OK 03, J1.2 BU3yaJIH3aI]
[IpeoOpazoBaHus CyMMEI OK 04, OK 93 us
TPUTOHOMETPHICCKUX (PYHKITUHA B 05, OK
IIPOU3BEICHUE U POU3BEACHUS B CYMMY. 06,0K 07
BripaskeHne TpUTOHOMETPUUECKUX (DYHKIIUH
Yyepe3 TaHI'€HC MTOJIOBUHHOTO apryMeHTa.

[IpeoOpazoBaHUs MPOCTESHIITIIX
TPUTOHOMETPUYECKHUX BBIPKEHUH.
KOMOWHUP.YPOK)

4.5 Tema 4.4 OyHKIINU, HX CBOHCTBA. OK 01,0K JI1.1 Jlexmus -
Croco0On1 3aganus pyHkui. O6macTs 02, OK 03, J11.2 BH3yaJIA3aIl
OnpeesieHUs] U MHOYKECTBO 3HAUECHU I OK 04, OK 33 us
¢yHkuui. Y6THOCTH, HEYETHOCTD, 05, OK
NepUOANYHOCTD (PyHKIMH. CrIocoObI 06,0K 07
3amanns QyHKIHH( KoMO. ypOK)

4.6 Tema 4.5 TpuroHoMmeTpuieckue OK 01,0K JI1.1 Jlekmus -
¢yHKIMH, UX cBo¥cTBa U rpaduku. ObmacTs 02, OK 03, J1.2 BU3yaJIH3aIl
OIpeIeSIeHUs] © MHOYKECTBO 3HAYEHUI OK 04, OK 93 ust
TpUroHoMeTpuueckux GpyHkuunii. Y¢THOCTD, 05, OK
HE4ETHOCTb, NEPUOJUUHOCTD 06,0K 07
TpuroHomerpuueckux Gynkuuii. CBoiicTBa u
rpaduku QyHKIUN y = COS X, y =SiN X, y =
tg x, y = Ctg X(koMOHHUP.ypOK)

4.7 Tema 4.6 IIpeoOpa3oBanue rpapuKoB OK 01,0K J1.1 Pabora B
TpUTOHOMETpUUYeCKuX GyHkiuin. Cxarne 02, OK 03, JI1.2 MaJTBIX




1 pacTsHKEHUE rPaPuKoB OK 04, OK 93 rpymnmnax
TPUTOHOMETPUIECKUX (YHKITHH. 05, OK

[IpeobpazoBanue rpadyukoB 06,0K 07

Tpuronomerpuyaeckux Gynxuuii.(I1p)

4.8 Tema 4.7 Onucanue npou3e00cmeeHHbIX OK 01, OK JI1.1 Pa6ora B
npoyeccos ¢ NOMOWbIo 2papuros GyHKyuil. 02, OK 03, J1.2 MaJbIX
Hcnonvzosanue ceoticms OK 04, OK 33 rpynmax
MPUSOHOMEMPUUECKUX DYHKYUL 6 05, OK 06,
npogeccuonanvrvix 3a0auax.(Ilp) OK 07, TIK

1.2

4.9 Tema 4.7 Onucanue npousgoocmeenHvIx OK 01, OK J1.1 Pabora B
npoyeccos ¢ NOMOWbIo 2papuros GyHKyuil. 02, OK 03, J1.2 MaJbIX
Hcnonvzosanue ceoticms OK 04, OK 33 rpynmax
MPUSOHOMEMPUUECKUX DYHKYUL 6 05, OK 06,
npogeccuonanvrvix 3a0auax(Ilp). OK 07, IIK

1.2

4.10 Tema 4.8 Obparnsie OK 01,0K JI1.1 Jlexmus -
TPUTOHOMETpHIECKHE (YHKIIHH. 02, OK 03, q1.2 BH3yaJIA3all
OOpatHBIC TPUTOHOMETPUUCCKUE (PYHKITHH. OK 04, OK 93 us
Ux cBoiicTBa U rpagukn(KOMOUHHD. YPOK) 05, OK

06,0K 07

4.11 Tema 4.9 Tpuronomerpuueckue OK 01,0K J1.1 Jlexnus -
ypaBHEHHUS U HEpaBEHCTBA. YpaBHEHHUE COS 02, OK 03, J1.2 BU3YaIu3al|
X = a. YpaBHeH#ue Sin X = a. YpaBHenue tg x OK 04, OK 93 us
= a, ctg x = a. Pemenue 05, OK
TPUTOHOMETPHYECKHX YPABHEHUI OCHOBHBIX 06,0K 07
THUIIOB: NIPOCTEHIIIE TPUTOHOMETPHIECKHUE
YpaBHEHUsI, CBOASAIINECS KBaAPATHBIM,
pelaeMble pa3IoKEHHNEM HA MHOKHTEIH,

OIHOPOTHEIE..( KOMOMHUP.YPOK)

4.12 Tema 4.9 Tpuronomerpuueckue OK 01,0K J1.1 Jlexnus -
ypaBHEHUs U HepaBeHcTBa. [Ipocreiimue 02, OK 03, J1.2 BU3yau3all
TPUTOHOMETPHUECKHE OK 04, OK 93 us
HepaBeHCTBA.(KOMOMHHP.YPOK) 05, OK

06,0K 07

413 Tema 4.10 CucreMsl OK 01,0K JI1.1 Jlekums -
TPUTOHOMETPHYECKUX YPaBHECHHI. 02, OK 03, J1.2 BU3yaJIH3aIl
CucreMbl MPOCTEHIINX OK 04, OK 33 us
TPUTOHOMETPUIECKUX YpaBHEHUH(KOMO. 05, OK
YPOK) 06,0K 07

4.14 Tema 4.11 Pemenue 3a1a4, OCHOBEI OK 01,0K JI1.1 Jlexmus -
TPUTOHOMETpUHU. TPUTOHOMETpUUECKHUE 02, OK 03, J1.2 BU3yau3all
¢yukuu. [IpeobpazoBanue OK 04, OK 33 ust
TPUTOHOMETPHUIECKHX BBIpaXKeHUH. Perenne 05, OK
TPUTOHOMETPUUYECKUX YPAaBHEHUN U 06,0K 07
HEpPaBEHCTB B TOM YHCJIE C UCIIOJIb30BaHUEM
CBOMCTB (pyHKITHIA
KoHnTponbHast paboTa (KOMOWHUDP.YPOK)

Paspnen 5. KomiuiekcHble yuciia

5.1 Tema 5.1 KommtekcHbie uncia. [Torstue OK 01,0K JI1.1 Jlexuus -
KOMITIeKCHOTO yucia. ConpshKeHHbIS 02, OK 03, JI1.2 BH3Yam3ar|
KOMIUIEKCHBIE YHCIIa, MOAYJIb U apTyMEHT OK 04, OK 33 us
KoMIUTeKcHOTO uncia. dopma 3ammcu 05, OK
KOMIUIEKCHOTO YHcJIa (TeoMeTpruiecKas, 06,0K 07
TPUTOHOMETpHUYECKasi, anredpandeckas).

Apudmernueckue AeHCTBUS C
KOMITJIEKCHBIMU YHcTIaMu.( KOMOUHUP.YPOK)
5.2 Tema 5.1 Kommekcusie yuciaa. [Tonstue OK 01,0K JI1.1 Pabora B




KOMITIeKCHOTO yucia. ConpshKeHHBIS 02, OK 03, JI1.2 MaJbIxX

KOMITIEKCHBIC YHCIIa, MOJYJIh M apTyMEHT OK 04, OK 93 rpymnmnax

KOMITIeKCHOTO yucia. dopma 3amiucu 05, OK

KOMIUIEKCHOTO YHCIa (TeOMeTpuIecKas, 06,0K 07

TPUTOHOMETpHUUIECKasl, aaredpandeckas).

ApupmMeTraecKue IecTBUS C

KOMIUICKCHBIMH 9HCIIaMu.(KOMO YPOK)

Tema 5.2 [I[pumeHeHre KOMIIEKCHBIX OK 01,0K Pa6ora B

5.3 yuces. BrinonHeHue pacyeToB ¢ HOMOIIbIO 02, OK 03, MaJIbIX

KOMIUTEKCHBIX grcen. [Tpumepst OK 04, OK rpymmax

HCIIOJI30BAHUS 05, OK

KOMIUIEKCHBIX(KOMOWHHD. YPOK) 06,0K 07

54 Tema 5.2 [I[pumeHeHre KOMIIEKCHBIX OK 01,0K JI1.1 Pa6ora B
yucesl. BelnogHEHrEe pacyeToB C MOMOUIBIO 02, OK 03, JI1.2 MaJIbIX
KOMILIEKCHBIX uncen. [Ipumepsl OK 04, OK 33 rpymnmnax
HCTIONB30BaHuUs KoMIUTeKCHBIX gucen(I1Ip) 05, OK

06,0K 07
Paspen 6. IlpousBoanas pyHkuum, eé
NpUMeHeHHe

6.1 Tema 6.1 [ToHsATHE MPOU3BOTHOM. OK 01, OK JI1.1 Jlexuus -
dopmyinbl U TpaBuia 02, OK 03, J1.2 BU3yaJIn3ail
muddepennupoBanus. OnpenencHue OK 04, OK 33 ust
YUCIOBOM MMOCIEN0BATENLHOCTH U CITOCOOBI 05, OK 06,
ee 3aganns. CBOMCTBA YHCIOBBIX OK 07
nocienoBarespHOCTEH. Onpenencune
TIpeziena mocie 0BaTeIbHOCTH. Berancnenue
IpezenoB nocnenoBarensHocTed. [Ipenen
¢yHKunn Ha 6eckoHeyHOCTH. [Ipenen
¢yHkmy B Touke. [Ipupamienne aprymenra.

[Mpupamenne Gpynkunu. 3agayu,
MIPUBOJISIIIME K TTIOHSATHIO IPOU3BOIHOM.
OrnpeneneHe NPOU3BOTHON. AJTOPUTM
OTBICKaHHS TIPOU3BOHOHN.( KOMOUHHP.YPOK)

6.2 Tema 6.2 [Ipou3BOIHEIE CYMMBI, OK 01, OK JI1.1 Jlexmus -
Pa3HOCTHU NPOMU3BEIAEHUS, YACTHOTO. 02, OK 03, JI1.2 BU3yau3all
Dopmynsr quddepernupoanms. [IpaBuna OK 04, OK 93 us
nuddepernupoBanust (KOMOUHHP. YPOK 05, OK 06,

OK 07

6.3 Tema 6.3 TIpousBogHbIE OK 01, OK J1.1 Jlexrus -
TPUTOHOMETPHYECKUX QYHKIUHN. 02, OK 03, J1.2 BU3yaJIH3aI]
[IpousBogHAS CIOKHOW (HYHKIUU. OK 04, OK 33 us
OmnpeneneHne CIOXKHON QYHKITUH. 05, OK 06,

[IponsBonHast TPUTOHOMETPHUYECKHIX OK 07
¢ysakunit. [Ipon3BomHas CIOXKHOMN
GbyHKIMH.( KOMOMHUP.YPOK)

6.4 Tema 6.4 [ToHsATHE O HEMPEPHIBHOCTHU OK 01, OK JI1.1 Jlekmus -
¢byukuuu. Meroq untepsaino. [lonsrtue 02, OK 03, J1.2 BU3yaJn3ail
HenpepbiBHOU (yHKITMU. CBOMCTBA OK 04, OK 33 ust
HenpepbIBHON QyHKIHH. CBA3b MEXITY 05, OK 06,

HENPEPLIBHOCTHIO U OK 07
i depeHInpyeMocTbio (PYHKIIUH B TOUKE.

AJNTOpUTM pelIeHHs HEpaBEeHCTB METOIOM

HHTEPBAJIOB.( KOMOMHHP.YPOK)

6.5 Tema 6.5 I'eomeTpudecKuii u OK 01, OK J1.1 Pabora B
(bU3MUIECKUI CMBICT TPOU3BOTHOM. 02, OK 03, Jd1.2 MaJIbIX
I'eomeTrpuueckuii CMbICT IPOU3BOIHOM OK 04, OK 33 rpynmnax
(yHKINN — YTI0BOH KO3 PuImeHT 05, OK 06,

KacaTeJIbHOH K rpaduKy (yHKIUH B TOUKE. OK 07

VYpaBHeHHE KacaTeabHOH K TpaduKy
(GYHKIMH. ANTOPUTM COCTaBIICHUS
ypaBHEHHMS KacaTeJIbHOH K rpaduky




byukuun Y=f(X).( KOMOUHHD.YPOK)

6.6 Tema 6.6 PusrueCKUil CMBICI OK 01, OK JI1.1 Pabora B
MPOU3BOIHOMB MPO(PECCHOHATBHBIX 02, OK 03, J1.2 MaJIbIX
3amadax. Ousndyeckuil (MeXaHUUECKHUN) OK 04, OK 33 rpynmnax
CMBICJI TPOU3BOAHON — MTHOBEHHAs 05, OK 06,

CKOpOCTh B MOMeHT Bpemenn t: v=S'(t).( OK 07
KOMOWHUP.YPOK)

6.7 Tema 6.7 MOHOTOHHOCTH (YHKITHH. OK 01, OK JI1.1 Jlexmus -
Touku s3xcTpemyma. Bo3pacranue u 02, OK 03, q1.2 BH3yaJIA3aIl
yObIBaHHE (PYHKIINH, COOTBETCTBHUE OK 04, OK 33 us
BO3pacTaHHs U yObIBaHHUS (HYHKIIMU 3HAKY 05, OK 06,
npousBogHOU. [ToHsATHE TPOU3BOAHON OK 07
BBICIIIETO MOPSIIKA, COOTBETCTBHE 3HAKA
BTOPO#1 IPOU3BOTHOM BBIITYKJIOCTH
(BornyrocTH) QyHKIMH Ha OTpe3Ke. 3aaaun
Ha MaKCUMyM M MHHUMYM. [loHsTHE
ACHMIITOTHI, CIIOCOOBI MX OIPE/ICICHUS.

AJropuT™ HccnenoBanus QyHKIUH U
MIOCTPOEHHMS ee TpaduKa ¢ IOMOILBI0
MIPOU3BOIHON. J[poOHO-TIIHEHHAS
GbyHKIMA(KOMOMHUP. YPOK)

6.8 Tema 6.8 ccnenoBanue GyHKIHHA U OK 01, OK JI1.1
noctpoeHue rpadukon McciemoBanue 02, OK 03, Jd1.2
(GYHKIMM Ha MOHOTOHHOCTb U TIOCTPOCHHUE OK 04, OK 33
rpaduKoB.( KOMOMHHP. YPOK) 05, OK 06,

OK 07

6.9 Tema 6.8 ccnenoBanue GpyHKIIUN 1 OK 01, OK JI1.1 Pabora B
mocTpoeHne rpapukoB MccrnemoBanue 02, OK 03, Jd1.2 MaJbIX
(YHKINN Ha MOHOTOHHOCTD U TIOCTPOCHHE OK 04, OK 93 rpynmnax
rpadukoB.( KOMOWHHD.YPOK) 05, OK 06,

OK 07

6.10 Tema 6.9 Haubombiiee n HanMEHbIIEE OK 01, OK J1.1
sHaueHus GyHkiuu. Haxoxaenue 02, OK 03, Jd1.2
HanOOJIBIIIEr0 U HAUMEHBIIIET0 3HAUCHHU I OK 04, OK 23
(yHKIHH, TOCTpOeHHE TPadUKOB 05, OK 06,

MHOT'OYJIEHOB C MCIIOJIb30BAHHUEM aIllapara OK 07
MaTeMaTHYeCKOTo aHaIm3a. (
KOMOWHHP.YPOK)

6.11 Tema 6.10 Haxoocoenue onmumaibHo2o OK 01, OK JI1.1 Pa6ora B
pe3yibmama ¢ nOMoubio NPOU3BOOHOU 8 02, OK 03, Jd1.2 MaJbIX
npakmuveckux 3adavax. Haumenvuee u OK 04, OK 33 rpymnmnax
Haubonvuee snavenue ynkyuu. (Ilp) 05, OK 06,

OK 07, IIK
1.2

6.12 Tema 6.10 Haxooicoenue onmumanbHo2o OK 01, OK J11 Pabora B
pe3yarbmama ¢ nOMowbio NPOU3BOOHOU 8 02, OK 03, Jd1.2 MaJTbIX
npakmuveckux 3adavax. Haumenvuee u OK 04, OK 33 rpymnmnax
Haubonvuee snavenue gyukyuu(lip). 05, OK 06,

OK 07, TIK
1.2

6.13 Tema 6.11 Pemenue 3anau. [IpousBognas OK 01, OK JI1.1 Pa6ora B
¢byHKMH, e€ npumeneHne. Popmyisl 1 02, OK 03, J1.2 MaJbIX
npasuia quddepeHnnpoBaHus. OK 04, OK 33 rpymnmnax
HccrnenoBanue GyHKINH C TOMOIIBIO 05, OK 06,
npousBogHON. Hanbonpmiee n HanmenbIee OK 07
3Ha4eHNS PYHKINU
KonrponbHas pabota(KoMOMHUD.YPOK)

Pazgen 7. MHOrorpaHHukn  ®
TeJa BpaLIleHUst
7.1 Tema 7.1 Bepunel, pebpa, rpanu OK 01,0K J1.1




[TonsTre MHOTOTpaHHUKA. ET0 37IeMEeHTHI: 02, OK 03, JI1.2
BEpIIMHEI, pedpa, rpanu. Jlmaronans. OK 04, OK 93
Ceuenue. BrITykiible M1 HEBBITTYKITBIE 05, OK
MHOT'OTpaHHHKH.(KOMO. ypOK 06,0K 07

7.2 Tema 7.2 IIpusma, e€ cocTaBisiomue, OK 01,0K JI1.1
ceuyenue. [Ipsimas u npaBuibHAs IPU3MBIL. 02, OK 03, J1.2
[Monsitue nmpusmel. Ee ocHOBaHMst M GOKOBBIE OK 04, OK 33
rpanu. Beicota mpusmel. [Ipamas u 05, OK
HakKJIOHHas npusMa. IIpaBunbpHas npusma. Ee 06,0K 07
ceueHne(KOMOUHHUP. yPOK)

7.3 Tema 7.3 ITapamrenenunen, ky6. Ceuenne OK 01,0K J1.1 Pabora B
Ky0a, mapamienenunena. [lapamienenumnen, 02, OK 03, J1.2 MaJIbIX
CBOMCTBA IPSIMOYT'OJIBLHOIO OK 04, OK 33 rpymnmnax
napautenenunena, kyo. Ceuenune kyoa, 05, OK
mapaienenumnena.( KOMOMHHP.YPOK) 06,0K 07

7.4 Tema 7.4 Tlupamuza, e€ cocTaBIsIONIHE, OK 02, OK JI1.1 Pabora B
ceuenue. [IpaBmibHas THpamMua. 03, OK 04, q1.2 MaJIbIX
Yceuennas nupamuna. [lupamuna u ee OK 05, OK 33 rpymmax
31eMeHThl. CeueHue TUpaMubl. 06, OK 07,

IIpaBunbHas nupamuga. Y ceueHHas K 1.2
upamMua.( KOMOWHUP.YpPOK

7.5 Tema 7.4 Ilupamuza, e€ coCTaBIISIONINE, OK 01,0K JI1.1 Jlexuus -
ceuenue. [IpaBunbHas nupamua. 02, OK 03, J1.2 BU3yaJIM3aI]
VYceuennasa nupamuza. [lupamuna u ee OK 04, OK 93 us
31eMeHThl. CeueHue TUpaMubl. 05, OK
IIpaBunbHas nupamuga. Y ceueHHas 06,0K 07
nupamuaa.( KOMOUHHUP.YPOK)

7.6 Tema 7.5 BokoBas u moJHas OK 01,0K JI1.1 PaboTa B
MOBEPXHOCTh MPU3MbI TUPAMUIBI. 02, OK 03, J1.2 MaJIbIX
[Tnomans 60KOBOM U MOJIHOM MOBEPXHOCTH OK 04, OK 33 rpynmnax
TIPU3MEI, TUPAMUIBI(KOMOUHUP.YPOK) 05, OK

06,0K 07

1.7 Tema 7.6 CummeTpus B KyOe, OK 01,0K J1.1 Pabora B
napajuiesienuunesne, npusMe, nupamue. 02, OK 03, J1.2 MaJIBIX
CuMMeTpHsI OTHOCUTEIIBHO TOYKH, MIPSIMOiA, OK 04, OK 33 rpynmnax
mockoctu CummeTpus B KyOe, 05, OK
napasuiesienuiesie, npu3me, 06,0K 07
upamMuie(KOMOMHHD. YPOK)

7.8 Tema 7.7 IIpumepvr cummemputi 6 OK 01,0K J1.1 Pabora B
npogeccuu. Cummempus 6 npupooe, 02, OK 03, J1.2 MaJIBIX
apxumexmype, mexnuke, 8 ovimy.(Ilp) OK 04, OK 33 rpymmax

05, OK 06,
OK 07, IIK
1.2

7.9 Tema 7.8 [IpaBuIbHBIE MHOTOTPAHHUKH, OK 01,0K JI1.1 Jlexuus -
ux cBoiicta [loHATHE MPaBUIHHOTO 02, OK 03, JI1.2 BH3Yam3ar|
MHororpaHHuka. CBoiicTBa IpaBUIIBHBIX OK 04, OK 33 us
MHOTOTPaHHHUKOB.( KOMOMHHUP.YPOK) 05, OK 06,

OK 07

7.10 Tema 7.9 [unuHap, ero COCTABIISAIONINE. OK 01,0K JI1.1 Jlexnus -
Ceuenne nunuHapa. [umuaap u ero 02, OK 03, J1.2 BH3YaIu3ar|
aneMenThl. CeueHue MuInHApa OK 04, OK 33 us
(mapasreTbHOE OCHOBAHHIO U OCH). 05, OK 06,

Ceuenne. Passeprka mumuapa. ( OK 07
KOMOWHUP.YPOK)

7.11 Tema 7.10 Konyc, eco cocmasnaowue. OK 01,0K JI1.1 PaGora B
Ceuenue xkonyca. Konyc u e2o anemenmul. 02, OK 03, J1.2 MaJIbIX
Ceuenue KoHyca (napaineibHoe 0CHOBAHUIO OK 04, OK 93 rpymnmnax
U npoxoosuee yepes 8epuiuly), KOHuyecKue 05, OK 06,




ceuenus. Pazeepmra xownyca (Ilp) OK 07, IIK
1.2

7.12 Tema 7.11 Yceuennslii konyc. Ceuenne OK 01,0K J1.1 Jlexnus -
YCEUEeHHOro KOoHyca. Y cedeHHbIN KoHyc. Ero 02, OK 03, J1.2 BU3yau3all
oOpasyrorias u Beicota. CeucHue OK 04, OK 33 us
YCEUeHHOTO KOHYyca (KOMOMHHUP. YPOK) 05, OK

06,0K 07

7.13 Tema 7.12 Illap u cdhepa, nux ceueHus. OK 01,0K J1.1 Jlexmms -
[ap u cdepa. Bzanmuoe pacnonoxeHne 02, OK 03, q1.2 BH3yaJIA3aIl
ctepsl 1 wockoctu. CedeHue mapa, OK 04, OK 33 us
chepbl(KOMOUHHP.YPOK) 05, OK

06,0K 07

7.14 Tema 7.13 Tlousatue 06 oObeMe Telna. OK 01,0K JI1.1 PaboTa B
OrtHomeHue 00HEMOB MOTOOHBIX TEI. 02, OK 03, JI1.2 MaJIbIX
[onsarue 06 o06veme Tema. O0beM Kyba u OK 04, OK 33 rpymmax
MIPSIMOYTOJIBHOTO Tapasutenenumnena. OobemMm 05, OK
pu3MEI | ITHHApa. OTHOIEHHe 00HEMOB 06,0K 07
MOTOOHBIX Tell. [ eoMeTprudecKnii CMBICT
oTpenenuTes 3-ro mopsaxa.(

KOMOWHHP.YPOK)

7.15 Tema 7.14 OObeMEBI U IUIOLIALN OK 01,0K JI1.1 Jlekums -
noBepxHocrei Tex. O0beMbl TUPAMUIIBI U 02, OK 03, Jd1.2 BU3yaJIH3aIl
koHyca. O0beM mapa. [lnomramu OK 04, OK 33 ust
MMOBEPXHOCTEH TeI(KOMOUHUP.YPOK) 05, OK

06,0K 07

7.16 Tema 7.15 KomOuHanmit MHOTOTpaHHHKOB OK 01,0K JI1.1 Jlexmus -
u Ten BpameHus. KomOunarmu 02, OK 03, JI1.2 BU3YaIH3al|
TCOMETPUUCCKUX TeI(KOMOMHHUP. YPOK) OK 04, OK 33 us

05, OK
06,0K 07

7.17 Tema 7.16 ['eomempuueckue kombunayuu OK 02, OK J1.1 Pabora B
Ha npakmuxe. Mcnonv3oeanue komounayul 03, OK 04, J1.2 MaJIBIX
MHO202PAHHUKO8 U MeJl 6PAUeHUS 8 OK 05, OK 93 rpynmnax
NpaKmuKo-opueHmuposannvlx sadavax.(llp) 06, OK 07,

K 1.2

7.18 Tema 7.17 Pewenue 3aoau. OK 02, OK JI1.1 Pa6ora B
Mmnoeoepannuxu u mena spawenus. OObeMbI 03, OK 04, J1.2 MaJIbIX
Y TUIOIIAJIM IOBEPXHOCTH MHOTOI'PaHHUKOB OK 05, OK 33 rpynmnax
Y TeJl BpallleHusl. 06, OK 07,

Kontpomnsnas padora(Ilp) K 1.2
Pasnen 8. IlepBooOpa3nast pynkuuu, eé
NpUMEeHEeHHe

8.1 Tema 8.1 [TepBooOpasHas GpyHKIHH. OK 01, OK J1.1 Jlexrus -
[TpaBuia HaXOXKIEHUS IEPBOOOPA3HBIX 02 ,0K 03, J1.2 BU3yaJIn3ail
3amaya 0 BOCCTAHOBIIEHNH 3aKOHA IBHKECHUS OK 04, OK 93 ust
10 M3BECTHOU cKOpocTH. [ToHsTHE 05, OK 06,
nHTEerprupoBaHmus. O3HaAKOMIICHHE C OK 07
TIOHATHEM MHTETpaja ¥ NepBooOpasHON JuIs
¢byukuun yY=f(X). Peruenune 3aau Ha CBsI3b
1epBo0Opa3HO U ee IPON3BOJIHOM,

BBIYKCIIEHUE TIEPBOOOPA3HOM [UIs TaHHOU
¢ynkyn. Tabmuma dopmyn s
HaXO0XKJeHHS epBo0Opa3HbIX. V3ydeHue
MpaBuJia BEIYUCIICHUS
1epBo0Opa3HONH(KOMOUHUP.yPOK)

8.2 Tema 8.2 [Tnomans KpUBOIHHEHHON OK 01, OK Jlexuus -
tpaneunu. ®opmyna Hetorona-JlefiOHuna. 02, OK 03, BH3yaJn3all
3aiayu, NPUBOISALIUE K OHSATHUIO OK 04, OK us
ONpPENEIEHHOr0 UHTErpana — o 05, OK 06,

BBIYMCJICHHUU ILJIOIIAIN KpHBOJ’IHHeﬁHOﬁ




Tpanenuy, o nepemeleHnu Touku. Ilonsarue OK 07
OIpeIeIEHHOTO UHTErpaia.

I'eoMeTpruecknii 1 PUINIECKUI CMBICIT

ompeneneHHoro uaTerpana. ®opmymna

Herorona — JleiOHuna(KOMOUHHP. YPOK)

8.3 Tema 8.3 HeonpeneneHHbI# 1 OK 01, OK J1.1 Pabora B
onpenaeseHHbI uHTerpaisl. [lonstue 02, OK 03, J1.2 MaJIbIX
HEOIIPECIIEHHOTO OK 04, OK 33 rpymnmnax
uHTErpaa(KOMOUHIP.YPOK) 05, OK 06,

OK 07

8.4 Tema 8.4 [lonamue 06 onpedenennom OK 01, OK J1.1
uHmezpae Kax niowaou KpUueoIUHeuHou 02, OK 03, Jq1.2
mpaneyuu. I'eOMETPUYECKUNA CMBICT OK 04, OK 33
ONPEICIIEHHOTO 05, OK 06,
nHTerpana((KOMOMHHD. YPOK) OK 07, IIK

2.2

8.5 Tema 8.5 Onpeoenennviii unmezepan 6 OK 01, OK J1.1 Pabora B
arcusnu. Ieomempuueckuii cmuici 02, OK 03, J11.2 MaJIbIX
onpedenentozo unmezpana. Popmyna OK 04, OK 93 rpynmnax
Hvromona — Jleiibnuya. Pewenue 3a0au Ha 05, OK 06,
npumeHnenue uHme2pana OJis 8blYUCIeHUS OK 07, IIK
Qusuueckux senuyun u niowaoetl. (Ilp) 1.2

8.6 Tema 8.5 Onpedenennviii unmezpan 6 OK 0, OK J1.1 Pabora B
arcusnu. Ieomempuueckuii cmuic 021, OK 03, J11.2 MaJIbIX
onpedenentozo unmezpana. Popmyna OK 04, OK 33 rpynmnax
Hvromona — Jleiibnuya. Pewenue 3adau Ha 05, OK 06,
npumMeHerue uHmezpana Oisi blYUCIeHUs OK 07 I[IK
Qusuueckux senuyun u niowaoeil. (Ilp) 1.2

8.7 Tema 8.6 Peuienue 3aga4. [leppooOpasznas OK 01, OK J1.1 Pa6ora B
¢byHk1my, e€ npumenenue. [lepBooOpaszHas 02, OK 03, Jd1.2 MaJIbIX
¢ynkimu. [IpaBuia HaxoXIeHHs OK 04, OK 33 rpynnax
nepBooOpasHex. Ee npuMeHeHwe. 05, OK 06,

KontpomnsHas pabora (KOMOUHUP.YPOK) OK 07
Paznen 9. Crenenu u kopuu. CteneHHas
pynkums

9.1 Tema 9.1 Crenennast pyHkius, e OK 01, OK JI1.1 Jlexuus -
cBoicTBa. [ToHsiTHE KOpHS N-01 cTENEHU U3 02, OK 03, JI1.2 BU3yau3all
JNeHCTBUTENBHOrO yncia. OyHKUMK KOPHS N- OK 04, OK 93 us
Oif CTENIeHH, NX CBOICTBA U IPaUKH. 05, OK 07
(KOMOHMHHUD. YPOK)

9.2 Tema 9.1 Cmenennas ¢pynxyus, eé OK 01, OK J1.1 Jlexrus -
ceoticmea. CBo¥icTBa KOPHs N-0i 02, OK 03, Jd1.2 BU3yaJu3aIl
CTeTIeHU(KOMOMHUP. YPOK) OK 04, OK 33 ust

05, OK 07

9.3 Tema 9.2 [IpeoOpa3oBanne BEIpAXKEHUH € OK 01, OK J1.1 Jlexuus -
KOpHsIMHU N-oit cTenenn. [IpeoGpazoBanue 02, OK 03, J1.2 BH3yasn3alg
HMPPaLUOHAIILHBIX OK 04, OK 33 us
BBIpKEHUIT(KOMOMHUP.YPOK) 05

9.4 Tema 9.3 CpoiicTBa CTENEHHU C OK 01, OK JI1.1 Jlexuus -
palMoOHaTbHBIMU U IHCTBUTEIHHBIMHU 02, OK 03, JI1.2 BH3Yam3ar|
nmokasareasiMu. [1oHsaTHe cTeneHu ¢ I00bIM OK 04, OK 93 ust
pauuoHanbHBIM NokazareneM. CTeneHHbIe 05, OK 07
(yHKIHU, UX CBOICTBA U
rpaduKu(KOMOUHUP. YPOK)

9.5 Tema 9.4 Permenne uppanuoHaIbHBIX OK 01, OK JI1.1 Pabota B
YpaBHEHHI U HEPABEHCTB. PaBHOCHIIBHOCTH 02, OK 03, Jd1.2 MaJIbIX
HAPPaMOHAILHBIX YPaBHEHUH 1 HEPABEHCTB. OK 04, OK 93 rpynmnax




Mertop! MX penieHus. (KOMOMHUP.YPOK) 05, OK 07

9.6 Tema 9.4 Pemienue uppanroHaaIbHbIX OK 01, OK J1.1 Pabora B
YpaBHCHHI U HEPABEHCTB. PerieHne 02, OK 03, J1.2 MaJIbIX
HppalMOHATIbHBIX YPaBHEHUH U OK 04, OK 33 rpymnmnax
HEepaBEeHCTB(KOMOHWHUP.YPOK) 05, OK 07

Pa3gen 10. IToka3aTeabHas
pynkums

10.1 Tema 10.1 Tloxa3zarenpHas pyHKIUS, €€ OK 01, OK JI1.1 Jlexmus -
cBoiictBa. CTerneHp ¢ IPOU3BOIBHBIM 02, OK 03, J11.2 BH3YaJIA3aIl
JIEMCTBUTENIBHBIM ITOKA3aTENIEM. OK 04, OK 93 ust
OmnpeneneHne MoKa3aTeIbHON QYHKINH, €€ 05, OK 07
CBO¥cTBA U rpaduK. 3HAKOMCTBO C
MIPUMEHEHHEM IT0Ka3aTeIbHOH (QYHKIHH.

Pewienne nmokasatenbHbIX ypaBHEHU I
(YyHKIIMOHAIBHO-TpaUIECKIM
MeTOZ0M(KOMOMHHUD.yPOK)

10.2 Tema 10.2 Pemrenue mokasaTeabHBIX OK 01, OK JI1.1 Jlexmus -
YpaBHEHHI 1 HepaBeHCTB. Pemenne 02, OK 03, q1.2 BH3YaJIA3aIl
[I0Ka3aTeIbHbIX YPABHEHUM METOIOM OK 04, OK 93 us
YpaBHUBaHMs MOKa3aTeleH, METOIOM 05, OK 07
BBEJICHUSI HOBOW NIEPEMEHHOM,

(GYHKIIMOHATBHO-TPa(QUUIECKIM METOIOM.
(xoMOUHUD.YPOK)

10.3 Tema 10.2 Pemrenue nokasaTeabHBIX OK 01, OK JI1.1 Jlexmus -
YpaBHEHH U HEpaBEeHCTB. Perienne 02, OK 03, J1.2 BU3yau3all
[I0KAa3aTeJIbHbIX HEPABEHCTB OK 04, OK 93 us
(KOMOHHHUD. YPOK) 05, OK 07

104 Tema 10.3 CucteMbl TOKa3aTEIbHBIX OK 01, OK L1 Jlexums -
ypaBHeHUH. PelieHue cucrem 02, OK 03, 1.2 BH3yaHsall
MTOKA3aTeIbHBIX paBHECHUH(KOMOUHHD. YPOK) OK 04, OK 3 i

’ 05, OK 07
105 Tema 10.3 Cucremsl oKa3aTeIbHBIX OK 01, OK L1 Pagora s
aBHeHUil. Pemenue cucrem 02, OK 03, .2 MaJIbIX
1}'III(;Ka3aTeJ'ILHLIX paBHEHUH(KOMOUHHP.YPOK) OK 04, OK 3 rpymmax
' 07,1IK 1.2

10.6 Tema 10.4 Pemrenne 3amau. IToka3aTenbHas OK 01, OK J1.1 PaboTa B
¢byHkims. Penrenue nokasarenbHbIX 02, OK 03, J1.2 MaJIbIX
YPaBHEHUN METOJIOM YPABHUBAHUS OK 04, OK 33 rpynmnax
HoKa3arejieil 1 METOJIOM BBEJIEHUS HOBOM 05, OK 07,
nepemMeHHol. Pemenue IIOKa3aTeNbHbBIX K 1.2
HepaBeHCTB. KoHnTposbHas paborta
(KOMOHMHHUD. YPOK)

Paznen 11. Jlorapudmbi.
Jlorapupmuueckas GpyHkuus

111 Tema 11.1 Jlorapudm uncna. lecATHaHbII OK 01, OK J1.1 Jlexuus -
W HATYpaJbHbIH JOTapu(MBbl, YHUCIIO €. 02, OK 03, J1.2 BU3yaJn3ail
Jlorapu¢m yncna (KOMOMHUD.YPOK) OK 04, OK 33 us

05, OK 07

11.2 Tema 11.1 Jlorapudm uncna. lecsTnanbIi OK 01, OK J1.1 Jlexuus -
W HATYpPaJIbHBIH JOTapU(MBbI, YHCIIO €. 02, OK 03, J1.2 BH3yasn3alg
JlecsITHYHBIN M HATYpaJIbHBIN JIOTapU(MBI, OK 04, OK 33 us
YHCIIO € (KOMOMHUP.YPOK) 05, OK 07

11.3 Tema 11.2 CpolicTBa J0TapH(pMOB. OK 01, OK J1.1 Pabora B
Omnepanus sorapudmuposanusi. CBoiicTa 02, OK 03, J1.2 MaJbIX
norapumoB. Onepanus OK 04, OK 33 rpymnmnax
sorapuMHUpPOBaHUA(KOMOMHUP.YPOK) 07

11.4 Tema 11.2 CpolicTBa J0TapH(pMOB. OK 01, OK J1.1 Jlexuus -
Omnepanus orapudmupoBanust. CBoiicTBa 02, OK 03, JI1.2 BH3yaJIN3aIl




norapudmoB. Onepanus OK 04, OK 93 us
sorapupMupoBaHus((KOMOMHUP.YPOK 05, OK 07

11.5 Tema 11.3 Jlorapupmudeckast pyHkus, ee OK 01, OK J1.1 Jlexnus -
cBoiictBa. Jlorapupmudeckas GpyHkuus u ee 02, OK 03, a2 BH3YyaJIn3all
CBOMCTBA(KOMOMHUD.YPOK) OK 04, OK 33 ust

05, OK 07

11.6 Tema 11.4 Pemenne morapupMudecKux OK 02, OK J1.1 Pa6ora B
ypaBHEHWMIA 1 HepaBeHCTB. [loHsATHE 03, OK 04, q1.2 MaJIbIX
sorapupMIgecKoro ypaBHeHus. Onepanus OK 05, OK 33 rpymmax
MOTEHIUPOBaHUs. TpH OCHOBHBIX METOMA 07
pemeHust JorapuMUIECKUX ypaBHEHUI:

(YHKIMOHANBEHO-TpahUUECKUNA, METO/T
MOTEHLMPOBAHUS, METO BBEICHHS HOBOU
nepeMeHHO (KOMOWHIP.YPOK)

11.7 Tema 11.4 Pemenne nmorapnpMuaecknx OK 02, OK J1.1 Jlexmms -
YpaBHEHHI 1 HEPABEHCTB. 03, OK 04, a1.2 BH3yaJIA3all
Jlorapudpmuaeckue OK 05, OK 33 us
HepaBeHCTBA(KOMOWHUP. YPOK) 07

11.8 Tema 11.5 Cuctems! JiorapupMuuecKux OK 02, OK J1.1 Jlexmus -
ypaBHEHUH. ANITOPUTM pEIICHHS CUCTEMBI 03, OK 04, J1.2 BU3yaJIU3aIl
ypaBHeHUH. PaBHOCUIIBHOCTH OK 05, OK 33 us
norapu()MUYECKUX ypaBHEHHH U HEPABEHCTB 07
(KOMOMHHD. YPOK)

11.9 Tema 11.6 Jlocapugpmut 6 npupooe u OK 02, OK J1.1 Pabora B
mexuuxe. [Ipumenenue nocapugma. 03, OK 04, J1.2 MaJIBIX
Jlozapughmuueckas cnupans 6 npupooe. Ee OK 05, OK 93 rpynmnax
mamemamuyeckue ceoticmea(llp) 07

11.10 Tema 11.7 Pemienue 3anau. Jlorapuhmsi. OK 02, OK Pa6ora B
Jlorapudmuueckas Gynkiws. Perienue 03, OK 04, MaJbIX
MIPOCTEUIIHNX JIOTApUPMIIECKUX YPaBHEHHUH. OK 05, OK rpynmnax
KontpomabHas pabora (IIp) 07, 1IK 1.2

Pa3gen 12. MHoxkecTBA.
DJ1eMEeHTBI Teopun rpagos

121 Tema 12.1 Muoxectsa. [Toustue OK 01, OK L1 Jlexus -
MHOXecTBa. [lommHoxecTBO. Onepanuu ¢ 02, OK 03, 1.2 BH3yamsal
MHOecTBaMu.( KOMOWHHP.YPOK) OK 04, OK 3 i

' ' 05, OK 07
12.2 OK 01, OK J1.1 Pabora B
Tema 12.2 Onepayuu ¢ mHodcecmsami. 02, OK 03, J11.2 JIBIX
Onepayuu ¢ mnoocecmeamu. Pewenue OK 04, OK 93 rpynmnax
npukaaousix 3a0a4. (IIp) 05, OK 07,
K 1.2

123 Tema 12.3 I'padsr. [Toustue rpada. OK 01, OK 1 Jlexum -
CBsi3HBI Tpad, nepeBo, IUKI rpad Ha 02, OK 03, .2 BH3yaImsan
IUTOCKOCTH (1'[1;;) , OK 04, OK 3 i

05, OK 07

12.4 Tema 12.4 Pemrenue 3amady. MHOKeCTBA. OK 01, OK JI1.1 Jlexmus -
I'padsl n ux npumenenue. Oneparuu c 02, OK 03, J1.2 BU3yaJn3ail
MHOXecTBaMH. OIUCaHNE peaTbHBIX OK 04, OK 33 us
CUTYyaIU{ C TIOMOIIIbIO MHOYKECTB. 05, OK 07
[Tpumenenne rpados K PELICHUIO
3agad. KontponsHas pabora
(KOMOHMHHD. YPOK)

Pa3gen 13. DneMeHTBI KOMOMHATOPHKH,
CTATHCTHKH M T€OPHH BEPOSITHOCTEIA.
13.1 OK 01, OK JI1.1 PaboTa B
Tema 13.1 OcHOBHBIE NOHATHS
KoMOuHaTopuku. [lepecTaHOBKH 02, OK 03, 1.2 MaTBIX
) ’ OK 05, OK 93 rpynmnax




pa3MeleHus, coueTanus (KOMOUHHP.yPOK) 07

13.2 Tema 13.2 CoObITHE, BEPOSITHOCTE OK 01, OK JI1.1 Pabora B
co0bITHsI. CIIOKCHHE M YMHOKCHHUE 02, OK 03, JI1.2 MaJIbIX
BepossTHOCTeH. COBMECTHBIE U OK 04, OK 33 rpymnmnax
HecoBMeCTHBIE coObITHS. TeopeMbl 0 05, OK 07
BEPOSITHOCTH CYMMBI COOBITHI.

(KOMOMHHD. YPOK)

13.3 Tema 13.2 CoOpITHE, BEpOSITHOCTH OK 01, OK JI1.1 Jlexnus -
coOpITHs. TeopeMbl 0 BEpOSITHOCTH CYMMEI 02, OK 03, q1.2 BH3yaJIA3aIl
coOBITHI. Y CITOBHASI BEPOSITHOCTb. OK 04, OK 33 us
3aBUCHUMBIC U HE3aBUCUMBIC COOBITHSI. 05, OK 07
TeopeMbl 0 BEpOSTHOCTH POU3BEICHUS
COOBITHI(KOMOHHHUP.YPOK)

13.4 @ 13.3 Beposimnocmo 6 npogheccuoHanbHblx OK 01, OK J1.1 Pa6ora B
X. cobvimusl, ceoticmeo ee Omuocumenvuas 02, OK 03, J11.2 MaJIbIX

ma ycmounusocmu. Cmamucmuyecxkoe OK 04, OK 33 rpymmax
enenue gepoamuocmu. Oyenxka 6eposmuocmu 05, OK 07,
nust. (Ilp) K 1.2

135 Tema 13.3 Beposmuocmo 6 OK 01, OK J11 Pabora B
NPOEeCcCUOHATbHBIX 3a0ayax. cobblmusl, 02, OK 03, Jd1.2 MaJIbIX
ceoticmeo ee OmHocumenvhas wacmoma OK 04, OK 33 rpymnmnax
yemouuusocmu. Cmamucmuyeckoe 05, OK 07,
onpedenenue geposmuocmu. Oyenka K 1.2
seposmuocmu coovimus. (Ip)

13.6 Tema 13.4 JluckpeTHas cirydaiiHas OK 01, OK J1.1 Pabora B
BEJIMUMHA, 3aKOH €€ pacnpeneneHus. Buasl 02, OK 03, JI1.2 MaJIbIX
cinydaitHbIX BeuduuH. Onpenenenue OK 04, OK 33 rpynnax
JUCKPETHOH cy4aiiHON BEIMYMHEL. 3aKOH 05, OK 07
pacupeeneHus JUCKPETHOM CIlydaliHOI
BennuuHbl. Ee uncioBble
XapaKTepUCTUKH(KOMOUHHD. YPOK)

13.7 . OK 01, OK J1.1 Pabora B

Tema 13.5 3amaun MaTeMaTHYECKON
craTucTukyu. Bapuanuonssiii pan. Ilonuron 02, OK 03, .2 MaJIbIX
4acTOT U rUcTOrpamMmMa. (KOMOMHHP.YPOK) OK 04, OK 23 rpymmax
' ’ 05, OK 07

13.8 Tema 13.5 3agaun MaTeMaTHYECKOM OK 01,0K J1.1 Jexuus -
cTaTUCTHKHU. CTaTHCTUYECKUE PAKTEPUCTUKH 02, OK 03, J1.2 BU3yaJIU3aI]
psina HaOIFOTaeMBIX OK 04, OK 93 us
JTAHHBIX(KOMOMHUD.yPOK) 05, OK 07

13.9 Tema 13.6 Cocmasnenue mabauy u OK 01,0K JI1.1 PaboTta B
ouaepamm na npaxmuxe. Ilepsuunas 02, OK 03, Jd1.2 MaJbIX
obpabomka cmamucmuueckux OaHHbIX. OK 04, OK 33 rpymnmnax
I'paguueckoe ux npedcmasienue. 05, OK 07,

Haxooicoenue cpeonux xapakmepucmux, K 1.2
Habodaemvix dannvix. (I1p)

13.10 Tema 13.7 Pemenue 3amau. DjieMeHTEI OK 01,0K JI1.1 PaGora B
KOMOMHATOPUKH U TEOPHH BEPOSTHOCTEH. 02, OK 03, J1.2 MaJIbIX
OnemeHnTsl KoMOnHaTopuku. CoObITHE, OK 04,0K 33 rpymnmnax
BEPOSITHOCTH COOBbITHS. CI0XKEeHHE U 05, OK 07
YMHOKEHUE BEPOSTHOCTEN. .

KonrponbHas pabora (KOMOMHUP.YPOK)
Pa3nen 14 .YpaBHeHUsI U HepaBeHCTBA

141 Tema 14.1 PaBHOCUIBHOCTE ypaBHEHUH U OK 01, OK J1.1 Jlexuus -
HepaBeHCTB. OOIIMe METO/IbI PEIICHHSI. 02, OK 03, J1.2 BH3yaJn3al
PaBHOCUIIBHOCTE YpaBHEHUI U HEPABEHCTB OK 04, OK 33 us
Omnpenenerns. OCHOBHBIE TEOPEMBI 05, OK 06,

PaBHOCWIIBHBIX ITEPEX0JaX B YPABHEHISIX U OK 07

HepaBeHcTBax. OOIMe METOBI PEICHUS




YpaBHEHHIA: TIEPEX0 OT paBEHCTBA QYHKITUH
K PaBEHCTBY apI'yMEHTOB JJIs1 MOHOTOHHBIX
(yHKONH, METOJT pa3IoKeHUsI Ha
MHOKHUTEJH, METOJI BBEICHUS HOBOH
MIepeMEeHHOH, PYHKIIMOHATBHO-TpadhUIeCKUit
MeTo. O01IIe MEeTOIBI peIIeHUs
HEpPaBEHCTB: NEPEX0]] OT CPABHEHUS
3HauYeHUH QYHKIMH K CPaBHEHUIO 3HAYCHHH
apryMEHTOB JUIsi MOHOTOHHBIX (DYHKLIUH,
METOJl HHTEPBAJIOB, (PYHKIIMOHAILHO-
rpadudeckuii MeToI(KOMOMHHUP. YPOK)

14.2 Tema 14.2 I paguueckuii memoo pewierus OK 01, OK J1.1 Pabora B
ypasHeHuii, Hepagencms. OOIINE METOIBI 02, OK 03, J11.2 MaJIbIX
pelIeHNs HepaBEeHCTB: IIEPEX0] OT OK 04, OK 33 rpymmax
CpaBHEHUS 3HaUCHUH QYHKINH K CPaBHEHUIO 05, OK 06,
3HAYEHUH apIryMEHTOB /11 MOHOTOHHBIX OK 07
(GYHKIMHA, METO/I MHTEPBAJIOB,

(YHKIMOHANBEHO-Tpa(UUECKHIA METO/I.
(KOMOMHHD. YPOK)

14.3 Tema 14.2 T'padudeckuii MeTO pemIeHU OK 01, OK J1.1 Jlexmms -
ypaBHEHWMIA, HepaBeHCTB. [ padudeckuit 02, OK 03, Jd1.2 BH3YyaJIHA3aIl
METOJI PEILICHUS] YPaBHEHUI 1 HEPABEHCTB OK 04, OK 93 us
(KOMOHHHUD. YPOK) 05, OK 06,

OK 07

14.4 Tema 14.3 YpaBHeHHs 1 HEpaBEHCTBA C OK 01, OK J1.1 Pabora B
moxayneMm. Onpenenenue Moays. Packpeitue 02, OK 03, J1.2 MaJbIX
MoAys 1o omnpenaenaeHuto. [Ipocreiimue OK 04, OK 93 rpynmnax
YPaBHEHHSI U HEPABEHCTBA C MOAYJIEM. 05, OK 06,

(KOMOHHHUD. yPOK) OK 07

145 Tema 14.3 YpaBHeHHs U HEpaBEHCTBA C OK 01, OK J1.1 Jlexnus -
MopyneM. [IpumMeHeHne paBHOCHIIBHBIX 02, OK 03, J1.2 BU3yaJIn3ail
NIEPEX0JI0B B ONPEIEICHHBIX TUIIaX OK 04, OK 33 us
ypaBHEHHI M HEPABEHCTB C MOJyJeM. (KOMO 05, OK 06,

YPOK) OK 07

14.6 Tema 14.4 YpaBHeHNs 1 HEPAaBCHCTBA C OK 01, OK J1.1 Jlexmms -
rnapamMeTpom. 3HaKOMCTBO C IapaMETPOM. 02, OK 03, J1.2 BU3yau3all
[Ipocreiine ypaBHEHUS U HEPABEHCTBA C OK 04, OK 33 us
mapaMeTpoM.(KoMO YpoK) 05, OK 06,

OK 07

14.7 Tema 14.5 Cocmasnenue u pewenue OK 01, OK JI1.1 PaboTa B
npogeccuoHaIbHBIX 3a0al ¢ NOMOWBIO 03, OK 04, J1.2 MaJIBIX
ypasHeHuil. Pewenue mexcmoswvix 3adau OK 05, OK 93 rpynmnax
npogheccuonanvrozo cooepxcanus(llp) 06, IIK 1.2

14.8 Tema 14.5 Cocmasnenue u pewenue OK 01, OK J1.1 14.8
npogheccuoHanbHBIX 3a0ay ¢ NOMOUWBIO 02, OK 03, Jd1.2
ypaenenui. Pewenue mexcmoswix 3a0au OK 04, OK 33
npogeccuonanvrozo cooepacanus(Ilp) 05, OK 06,

OK 07, TIK
1.2
Koncynpranuu JI1.1
J1.2
33
KoHcynbranumn J1.1
J1.2

33




5. OHEHOYHBIE MATEPHAJIBI JIJISI MTPOBEJEHUSA IMTPOMEXYTOYHOM ATTECTAIIMA

Pasmelnen B NMPUJI0KCHUN

6. YHEBHO-METOANYECKOE U HH®OPMALNIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MAK, ITM)

6.1. PexomeHnayemasi tureparypa
6.1.1. [lepeyeHb OCHOBHOI JINTEPATYPbl, HEOOX0AMMOI 111 ocBoeHus Aucuumiunsl (MK, IIM)

ABTOPBI, COCTaBUTENIN

3arnaBue

W3naTenscTBO, TO

[1.1

JIncmukua B. T.,
Conogeiiunk U. JI.

Maremaruka B 3a1a4ax ¢ peIICHUAMNA:

yaebHoe mocodne

Cankr-IlerepOypr: Jlans, 2019,
https://e.lanbook.com/book/112 074

Jq1.2

bammakos M.H.

MateMaTHKa: yaeOHUK

Mocksa: KHOPYC, 2019,

6.2. [lepeuyens pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHUKAINOHHOM ceTH " HTEpHET'', HEOOXOTUMBIX /JISI OCBOEHUSI

05386-7.

BammvaxoB. — Mocksa : KuaoPyc, 2019. — 394 ¢.— ISBN 978-5-406-

nucuniauabl (MK, IIM)

21 I'onuyapenko, B.M. DneMeHTHI BbICIIEH MaTeMaTUKU[ DIIEKTPOHHBII www.BOOK.ru
pecypc] : yuebnuk / 'orgapenko B.M., Jlunaruna JI.B., PrutoB A.A. —

Mocksa : KunoPyc, 2020. — 363 c. — (CIIO).

22 Jlucuukun, B.T. Martemaruka B 3a1a4ax ¢ peieHusIMU|[ DIeKTPOHHBIH http:// e.lanbook.com
pecypce]: yae6. mocooune/B.T.JIlucnukun, 1. A.Conoerdnk.-CaHKT-
[erepOypr:Jlans,2020.-464c.

33 Bammvaxkos, M.W. Marematukal DnexkTponHsIi pecypce]: yaeorux/ M. |[|[www.BOOK.ru

6.3. Ilepeyens nHGOPMAMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMBbIX NPH OCYLIECTBJIEHUH 00pa30BaTeJLHOI0 Npolecca 1o
nucuuniune (MK, IIM), Bkiarouasi nepeyeHb NPOrpaMMHOro obecnedeHusi ¥ HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM
(mpu HEOOXOIUMOCTH)

Microsoft Office

Free Conference Call
(cBOOOTHAS JTMIICH3MS)

Zoom (cBOOOHAS

7. OMUCAHUE MATEPUAJIbHO-TEXHUYECKOM BA3bI, HEOEXOAUMOM JJIs1 OCYIIECTBJIEHUSA

Aynutopus

Hasznauenue

OcHarnieHue

(ITpumI KT CIIO) Aymautopust Ne 410 (YueOHast ayauTopus is

KabuneT npukinagHoON MaTeMaTuKu

MPOBEJCHUS 3aHATUI
JEKIOHHOTO THIIA,
MPaKTUYECKUX 3aHATHUH,
TPYNIOBBIX U
UHIUBUAYAIbHBIX
KOHCYJIbTAIMH, TEKYIIEro
KOHTPOJS U
IIPOMEXKYTOUHOMN
aTTECTALUH, a TAKXKe IS
CaMOCTOSATENNFHON pabOTHI

Jocku ayautopHble 3-X 3JI€MEHTHEIE,
Kowmmnerotep-1intel(R) Core(TM)2 Duo CPU E7200
@2.53GHz/1GB/250GB/DVD-RW; mounuTop LG Flatron L

1933 S;

MynstaMeana npoekrop Sanyo PLC-XU305A;
IIpoexkoHHBIN 3KpaH;

MaKeTbl, MOJIENIN TEOMETPUIECKUX TEJ, TEJ BPAIlCHHS,
CTEH/Ibl TEMaTHYECKHE.

8. METOANYECKUE YKA3ZAHUSA JJIA OBYYAIOIIUXCA 11O OCBOEHUIO JTUCHUITJIMHBI (MK, ITM)




Jlexuus. [Tocenienue u akTuBHas paboTa CTYAEHTA Ha JIEKIUH 1I03BOJISIET cDOPMHUPOBATH 0A30BbIE TEOPETUUECKUE OHSTHUS 110
JUCLUIUIMHE, OBIAJETh O0IICH IOTHKOM MOCTPOSHHS AUCIUIUINHBL, YCBOUTH 3aKOHOMEPHOCTH ¥ TEHICHIINH, KOTOPbIE
PacKpBIBAIOTCS B JAHHOM AMCHMIUINHE. [IpH 3TOM CTYyIEHTY pEeKOMEHAYeTCs ObITh JOCTATOYHO BHUMATEIILHBIM Ha JIEKIIUH,
CTPEMUTHCS K TOHUMAHHUIO OCHOBHBIX MOJIOKEHHH JIEKIINMH, & TIPH ONPEACIECHHBIX TPYAHOCTAX M BOIIPOCAX, CBOCBPEMEHHO
00paImaThes K MPEnoAaBaTeNro 3a MOSICHEHUAMHY, YTOUHCHHSIMH WITH TIPU TUCKYCCHOHHOCTH pacCMaTpHBaeMbIX BOIpocos. Pabora
HaJl MaTepHaIaMH JEKIIUH BO BHEAYyIUTOPHOE BPEMs MIPEIIONAraeT 0osee riy0oKoe pacCMOTPEHHE BOIIPOCOB TEMBI C YyUETOM TOTO,
YTO Ha JIEKIUH HEBO3MOXHO MOJHO OCBETHTH BCE BOMPOCH! TeMBI. [lJ1sl riTyO0KOH POPaOOTKH TEMBI CTYICHT TOJDKCH:

a) BHUMATEJIbHO POYMTATS JICKIHIO (BO3MOKHO HECKOJIBKO Pa3);

0) paccMOTpEeTh BOIIPOCHI TEMBI WITH IIPOOIJIEMBI 110 UMetolIelcst yueOHO M, yaeOHO-MEeTOANYECKON JINTepaType, 03HAKOMHTBCS C
MOAXOAaMH IO IaHHOH TeMe, KOTOpBIE CYLIECTBYIOT B COBPEMEHHON HAayYHOMH JInTeparype (II0cMOTpeTh MOHOTpaduu, CTaThH B
JKypHaJIaX, Te3UChl HAYYHBIX JOKJIA/IOB U BBICTYIUICHHH).

Wzyuast TeMy B TEOPETUUECKOM acleKTe, CTYACHT MOXKET I0JIb30BAThCs KaK JIMTEPaTypoil OMOIMOTEKH YHUBEPCUTETA, TaK U
HCTIONIb30BaTh AICKTPOHHBIE U VIHTEpHET-PECypPCHI.

[Ipaktrueckoe 3ansTue: [Ipyn moArOTOBKE K NPAaKTHIECKUM 3aHATHAM CTYAEHTaM PEKOMEHIYETCSl BHUIMATEIFHO O3HAKOMHTHCS C
TEMAaTHKOH MPAaKTHYECKOTO 3aHATHUS, MPOYECTh KOHCIEKT JIEKIUH [0 TEME, N3yIHTh PEKOMEHOBAaHHYIO JIUTEPATypPy, COCTABUTH
KpaTKHUH TUIaH OTBETA HAa KaXKIBIH BOIIPOC MPAKTHIECKOTO 3aHATH, IPOBEPUTH CBOM 3HAHHSI, OTBEYAst HA BOIIPOCHI IS
CaMOTIPOBEPKH, €CITH BCTPETATCS HE3HAKOMBIE TEPMUHBI, 00513aTEIbHO OOPATUTHCS K CIOBApIO U 3a(UKCUPOBATH MX B TETPATIH.
[IpoBenenne yaeOHOTO IMpoIiecca MOKET OBITh OpPTraHU30BaHO ¢ Hcnoibp3oBanneM DMOC yHuBepcuTeTa U B IH(POBOH cperie
Texyuuii KOHTPOJIb U MPOMEKYTOUHASI ATTECTALMS 00YJAIOIIMXCS MOXKET POBOIUThCS ¢ mpuMeHenueM JJOT. (rpymmst B
COLIMAIBHBIX CETAX, 3JIEKTPOHHAS [10YTa, BUJCOCBS3b U 1p. I1aThopMel). YueOHsble 3ansaTus ¢ npumeHennem JJOT npoxozsr B
COOTBETCTBHH C YTBEPXKICHHBIM pacrnucaHieM. TeKylnii KOHTPOJIb M IPOMEKYTOUYHAS aTTecTalus 00y4alonmuxcs MOXKET
IpOBOJUTECS ¢ puMeHeHneM JIOT.




Ipunoxenue 1
[TpuMopcKuit THCTUTYT 5KEJIE3HOOPOKHOTO TpaHCIopTa - puinai heaepatbHOro rocyJapcTBEHHOTO
010/PKETHOTO 00pa30BaTENBLHOIO YUPEXKICHUS BBICIIET0 00pa3oBaHus «J]albHEBOCTOYHBIH IOCy 1apCTBEHHbIH

YHUBEPCHUTET IyTel cOOOLICHUs» B I'. Y cCypHiiCcKe
(ITpumI KT - pumuman JIBI'VIIC B r. Yccypuiicke)

OIIEHOYHBIE MATEPHUAJIBI
JUIsl IPOMEKYTOYHOM aTTeCTaluy 110 AUCLUIIINHE

MaremMaTuka

st cnenuranbHocTr: 08.02.01 CTpouTensCcTBO M 3KCIDIyaTalus 3JaHAN U COOPYKEHIH

CocraButens: npenojgasatens, T.J1. 'onuaposa

r. Yccypuiick
2023 .



1. Onucanue mokasareJei, KPUTEPHEB M NIKAJ OCHUBAHUA PE3YyJ1bTaTOB.

1.1. Iloxa3aTenu u kpuTepuu oreHnBanus pesynsratoB. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,

IIK 1.2
O0OBeKT Kpurepuii orieHuBaHUs
YpoBHH cHOpPMUPOBAHHOCTH PE3YIHTATOB
OLIEHKH pe3yapTaToB 00yUeHHS
Huskuit ypoBeHb
. IToporoseIii ypOBESHB YpoBeHb pe3yIbTaTOB 00yUIEHUS
OO0y4atontuiics p yp p pesy i

IloBbIILIEHHBINH YpOBEHB
Bricokuil ypoBeHb

HE HUIKE IOPOroBoro

1.2. HIxane! ouenuBanusa komnerenuniin OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, I[IK 1.2

PE3YyJIbTATOB IIPU CAa4Ye ,E[I/I(l)(l)epeHHI/IpOBaHHOFO 3a4€Ta U 3K3aMCHa.

JlocTurHyThIii
YPOBEHb
pe3ynbTara

0o0yueHUS

XapakTepucTHKa YPOBHS COPMHUPOBAHHOCTH
PE3yNIbTaTOB

Ixana
OLICHUBAHHUS
mudepeHpoBa
HHOTO 3a4eTa ’
9K3aMeHa

Huskuii
YPOBEHb

OOyuarommiics:

-00Hapy KM IPOOENBl B 3HAHUSX OCHOBHOTO Y4eOHO-IIPOrPaMMHOIO
MarepHana;

-JIOMYCTHJI IPUHINTIHAIBHBIE OIIMOKY B BBIIIOJIHEHUH 3a/laHUH,
MpeTyCMOTPEHHBIX IIPOrPaMMoii;

-HE MOKET IPOJIOJDKUTh OOYYEHHE WIIU MIPUCTYIHUTD K
npodeccroHaNBHO JeATeIbHOCTH 110 OKOHYaHUU MTPOrpaMMbl 0e3
JIOTIOJTHUTENBHBIX 3aHITUH 10 COOTBETCTBYIOIIEH JUCIUILIMHE.

Heynosnersopureinb
HO

[Hoporoserit
YpPOBEHb

OO0y4aromuics:

-00HapyXHJI 3HAHHE OCHOBHOTO y4eOHO-TIPOrpaMMHOTO MaTepraa B
00BEMe, HeOOXOIMMOM TS AaTbHEHIIe yaeOHO! U MPenCTOsIIeH
poQeCCHOHANBHON NesITeIbHOCTH;

-CIIPaBISICTCS C BHITOJHEHUEM 3aIaHUM, TIPETYCMOTPEHHBIX IPOTPaMMOiA;

-3HAKOM C OCHOBHOH JIUTEPaTypOil, pPeKOMEHIOBAaHHON paboUeii
MPOTPaMMO¥ JUCIIUTUTAHEI;

-JIOTIYCTHJI HETOYHOCTH B OTBETE Ha BOIIPOCH! M IIPH BBINOJTHEHUN
3aJ]aHui M0 y4eOHO-TIPOrpaMMHOMY MaTepHaily, HO obJiaaer
HEOOXOIMMBIMH 3HAHUSIMH JJIsl UX YCTPAHEHHS 10/l PYKOBOJICTBOM
npernoaBaTens.

YZ[OBJ'IeTBOpI/ITCHBHO

TToBBIIEHHBIN
YpOBEHB

OOyuaromuics:

- 0OHapy>XKUJI TIOJIHOE 3HaHUE YYeOHO-IIPOrPaMMHOT0 MaTepuaa;

-YCIEIIHO BBIIOJIHUI 33JaHMs], IPEAYCMOTPEHHBIE IIPOTPaMMON;

-YCBOMJI OCHOBHYIO JINTEPATYPY, PEKOMEHIOBAHHYIO paboueii
MPOTrPaMMO# AUCIUILIHHBI,

-[10Ka3ajl CHCTEMATHYECKHUI XapaKkTep 3HAaHUH yu4eOHO-MPOrpaMMHOIO
Mmarepuana;

-CIIOCOOEH K CaMOCTOSITEIbHOMY MOMOJHEHUIO 3HAHUH 110 y4eOHO-
MPOTPaMMHOMY MaTepHalry U OOHOBJICHHUIO B XOJIE NaNbHEHIIeH yaeOHOM
paboThl ¥ IPOECCUOHATIBHOM e TEIILHOCTH.

Xopouio

Bricoknii
YPOBEHB

OOGyuaromuics:

-00HapyXHUJI BCECTOPOHHHE, CHCTEMAaTHIECKHE U TTyOOKHe 3HAHUS
y4e0HO-TIPOrpaMMHOT0 MaTepHaa,

-yMeeT CBOOOTHO BBIIIOJHATH 3aJaHUs, IPETyCMOTPEHHBIE TPOrpaMMOii;

-03HAKOMMIJICS C JOTIOJHUTEIbHON JIUTEPATYpPOH;

-YCBOMUJI B3aMMOCBSI3b OCHOBHBIX NMOHSTUIN TUCIMIIINH U UX 3HAYEHHE AT
npuoOpeTeHns npodeccu;

-IIPOSIBHJI TBOPUYECKHE CITOCOOHOCTH B TOHUMAHUH y4eOHO-
IPOTrpaMMHOr0 MaTepuaa.

OTInYHO

1.2. Onnucanue nIkaa OleHUBaHUSA

Pe3ynbraTsl 00y4aromerocst OLeHUBAETCs CIEYIOIMUM 00pa3oM:

| [Tmanupyemst | ConieprkaHne IKAaJIBl OICHUBAHUS




i ypOBEHb JOCTUTHYTOT'O YPOBHS Pe3yIbTaTa 00y4eHHs
22?(;22;?013 H;};HOBHGTBOpHTeHB Y 10BIETBOPUTEIIHHO Xoporio OTnraHO
He 3aureno 3auTeHo 3auTeHo 3auyTeHo
Hecmoco6HOCTH OO0yuaronuiicst OOyuarontuiicst OO0yyarontuiicst
oOyuJaromerocs croco0eH JIEMOHCTPHPYET JIEMOHCTPHPYET
CaMOCTOSATEIHHO CaMOCTOSATEIHHO CIOCOOHOCTB K CIIOCOOHOCTB K
MIPOJIEMOHCTPUPOBAT | IMPOJAEMOHCTPHPOBATh | CAMOCTOSITEIBHOMY CaMOCTOATEITLHOMY
b HAIMYUE 3HAHUI HaJIM4Yue 3HaHUi npu MIPUMEHEHUIO 3HAaHUI TIPUMEHEHMIO 3HAHUH B
TIPU PELICHUH peLICHUH 3a/1aHHH, NIPU pELICHUH 3aaHuMH, BBIOOpE criocoba
3HaTh 3aJlaHui, KOTOpbIE KOTOpBIE OBUTN AHAJOTUYHBIX TEM, peLIeHUs] HEM3BECTHBIX
OBUTH NPE/ICTABIICHBl | MPECTaBIICHEI KOTOpBIE MPEJICTaBIISII WJIM HECTAHJIAPTHBIX
IpernoiaBaTeneM IpernoiaBaTeneM NpernoiaBarenb, 1 IpH 3aJjaHui U IpU
BMecCTe ¢ 00pa3iom BMecTe ¢ 00pa3lioM UX | €ro KOHCYJbTaTHBHOU KOHCYJIbTaTUBHOM
UX pEeIICHHUS. pemIeHus. MOJJIEPIKKE B YACTH MOJ/IEPKKE B YaCTH
COBPEMEHHBIX MPOOJIEM. | MEXIUCIUIIIMHAPHBIX
CBA3EH.
OtcyTcTBHE Y OO6y4atontmiics OO6y4atomntuiics Obyuarommiics
oOydatormerocs JIEMOHCTPHUPYET MPOJIEMOHCTPUPYET JEMOHCTPHPYET
CaMOCTOSATENIBHOCTH | CAMOCTOSITETIbHOCTD B CaMOCTOSATEILHOE CaMOCTOATEIHHOE
B IIPUMEHEHUH MPUMEHEHUT YMEHUH NMPUMEHEHNE YMEHUH MIPUMEHEHNE YMECHUH
YMEHUH 10 penieHus yueOHbIX peleHus 3a1aHui, peleHus HEU3BECTHBIX
VMeTh HCIIOJIB30BAHUIO SaHaHHﬁ B IIOJIHOM AHAJIOTNYHBIX TCM, 50040 He(iTaH[[apTHI)IX
METOJIOB OCBOCHHS COOTBETCTBHH C KOTOpBIE MPEICTaBIISII 3aJ]aHuil ¥ 1Ipu
yueOHOit 00pa3nom, JTaHHBIM MpenoaaBaTeiib, ¥ MpU KOHCYJIbTATUBHOU
JUCILIMITIINHEI. npenoaaBaTeIEM. €ro KOHCyJ’ILTaTHBHOﬁ MOAJACPIKKE
MOAACPIKKE B HaCTH npenogaBaTeiisd B 4aCTH
COBPEMEHHBIX MPOOJIEM. | MEXIUCIUIIIMHAPHBIX
CBA3EH.
2. IlepeyeHb BONIPOCOB M 32724 K JM(pepeHIUPOBAHHOMY 3aUeTy U dk3ameHy. OOpa3sen
3K3aMEeHALMOHHOro OuJjiera.
Bonpocs! k nuddepenunupoBannomy 3auery (1 cemectp):
1. [Ipsimbie u MJIOCKOCTH B npoctpanctee. OK 01,0K 02, OK 03, OK 04, OK 05, OK
06, OK071IK 1.2
2, KoopnuHatsl " BekToprl. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 1.2

3. OCHOBBI TPUTOHOMETPHUH. TpUTOHOMETPUUECKHE

OK 06, OK 07, I[IK 1.2

4. Kommuiekcuele uucna. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 1.2

¢ynkuuu OK 01,0K 02, OK 03, OK 04, OK 05,

5. Ilpowseognas ¢pynkuuny, e€ npumenenne OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, [IK 1.2

6. MHOTOTpaHHUKH U

IIK 1.2

7. IlepBoobOpasHast pyHKINH, €€ npumeHenue

1.2

TCl1a

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

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

8. Crenenn u xopHu. Crenennas ¢pynkuus. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, [IK 1.2

9. INoka3arenpHas

¢ynkus OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 1.2

10. Jlorapudmer. Jlorapudpmuueckas pynkmus. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, I[IK

1.2

11. Muoxecta OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 1.2

12 DneMeHTH KOMOMHATOPHKH, CTATUCTHKA U Teopun BepositHocTed OK 01,0K 02, OK 03, OK 04, OK 05,
OK 06, OK 07, IIK 1.2

13. YpaBuenus u HepaBencta OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 1.2

Bonpocs! k 3k3aMeny (2 cemecTp)



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

3HaueHue TpUroHomerpuueckux ¢pynkuuii yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°, 360°. OK 01,0K
02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK 2.2

OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA, (POPMYJIbI IBOWHOTO U MOJOBHUHHOIO apryMEHTa,
(hOpMYyIIBI CITOKEHUST apTYMEHTOB, (GOPMYJIBI CIIOXKEHHS TpuroHomerpuaeckux ¢pynkiuii. OK 01,0K 02,
OK 03, OK 04, OK 05, OK 06, OK 07,I1K 1.2

Onpez[eneHI/Ie npeaciia HepeMeHHOﬁ q)yHKHI/II/I. TeopeMH 0 nIpeaeciiax, paCKpbITUC HeOHpeﬂeﬂeHHOCTeﬁ

0 w
6 , —.0OKO01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK 1.2
o0

Omnpenenenne mpon3BoAHON, o0muit meton e€ Haxoxaenus. OK 01,0K 02, OK 03, OK 04, OK 05, OK
06, OK 07,ITK 1.2

IpomsBonnsie ¢, X', (cx)' (BeIBox opmymsr). OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,ITK
1.2

[MpousBonHas anredpandeckoit cymmsl (BeiBoj hopmyiisr). OK 01,0K 02, OK 03, OK 04, OK 05, OK
06, OK 07,IIK 1.2

Ipoussonnas npousseacHus (BeiBo popmyisl). OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK
07,IIK 1.2

[MpousBonHas pyHKIMH y = \/; (Be1BOZ (hopmyatsr). OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK
07,IIK 1.2

[pousBonnas pyukmmu y = — (BeiBox hopmymsl). OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK
X

07,JIK 1.2

Ipoussoanas GyHknun Yy = Sin X (seiBoa hopmyisr) OK 01,0K 02, OK 03, OK 04, OK 05, OK 06,
OK 07,IIK 1.2

IMpomssognas dyrkuuu Y = COS X (Be1Bog hopmynsr) OK 01,0K 02, OK 03, OK 04, OK 05, OK 06,
OK 07,IIK 1.2

[pousBonnas TanreHca (BeiBoa hopmymsr). OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,I1K
1.2

[pousBonnas koranrenca (BeiBox popmysl). OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,I1K
1.2

Ocuogubie Gpopmysl guddepennuposanus (3amuce). OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK
07,IIK 1.2

[TpousBosHas cioxHO# (yHKIMH (ONpeeneHre cIokHoN GyHKIMH, npaBuio nenodku). OK 01,0K
02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK 1.2

®dusndeckuii cCMbICIT EpBOM MPOU3BOAHON. Bropast nponsBoaHas u e€ dpusznueckuii cmpica. OK 01,0K
02, OK 03, OK 04, OK 05, OK 06, OK 07,I1K1.2

I'eomeTprueckuii cmbict Ipou3BoHON. OmnpeneneHne KacaTelbHON 1 HopMaiy, ux ypasHeHus. OK
01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK 1.2

Huddepennnan pyHKunm, ero npuMeHeHue K npuonmkeHHsM BerauciaernsM. OK 01,0K 02, OK 03,
OK 04, OK 05, OK 06, OK 07,IIK 1.2

OkcrpemyM (pyHKIHHU, UcclieoBaHre (HYHKIIMN Ha SKCTPEMYM ¢ TToMoIbio pon3Boaaoi. OK 01,0K
02, OK 03, OK 04, OK 05, OK 06, OK 07,ITK 1.2

BrinykiiocTs, BOTHYTOCTb U TOUKH nepernda rpaguka ¢pyaknuu. OK 01,0K 02, OK 03, OK 04, OK 05,
OK 06, OK 07,IIK 1.2



21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

[TepBooOpa3Has u HeonpeaeneHHbIH nHTETpaL. CBolicTBa Heonpenenernnoro uaTerpana. OK 01,0K 02,
OK 03, OK 04, OK 05, OK 06, OK 07,I1K 1.2

Ocnosunble Tabarmanbie nHTerpaisl. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,I1K 2.2

OmnpeneneHublii nHTErpan u ero cpoiicta. ®opmyna Hetorona-Jlelionnna. OK 01,0K 02, OK 03, OK
04, OK 05, OK 06, OK 07,I1K 1.2

Heomnpenenennslii uuTerpan u ero csoiicrsa. @opmyins! narerpuposanus. OK 01,0K 02, OK 03, OK
04, OK 05, OK 06, OK 07,IIK 1.2

MeTox oCTaHOBKH MPH BEIYUCIICHIH HEOIIPEAENICHHOTO U ornpeneneHHoro uaTerpainos. OK 01,0K
02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK 1.2

Brruncenue miomazaei Iockux Guryp ¢ moMomrsio onpeaeneHaoro narerpaiga. OK 01,0K 02, OK
03, OK 04, OK 05, OK 06, OK 07,I1K1.2

Brruucnenue myTu, NpoiAEHHOTO TEJIOM € ITOMOMIBI0 onpeaeneHHoro uaTerpana. OK 01,0K 02, OK
03, OK 04, OK 05, OK 06, OK 07,I1IK 1.2

Brruncienue paboThl CHIT YIPYTOCTH € IOMOIIIBIO onpeseneHnoro uarerpaita. OK 01,0K 02, OK 03,
OK 04, OK 05, OK 06, OK 07,I1K 2.2

[IepectanoBku u pazmemenus. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK 1.2
Coueranng u nx ceorictBa. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK 1.2
Cayuaiinoe coOsITHE U ero BeposTHocTh. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,I1K 1.2

Teopemsl cnoxkenust 1 ymHoxkeHus BepositHocteid. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK
07,JIK 1.2

JuckpeTHas ciryyaiiHas BelNM4YHHA. 3aKOH paclpeeNeHus JUCKPETHOH cirydaiiHol BennunHbl. OK
01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,I1K 1.2

UucnoBele XapaKTEpUCTUKU IUCKpeTHOU ciydaitHoi Bennuuabl. OK 01,0K 02, OK 03, OK 04, OK 05,
OK 06, OK 07,IIK 1.2

['eHepanbpHast COBOKYITHOCTE, BRIOOPKA, cpeaHee apudmerndeckoe, meanana. OK 01,0K 02, OK 03, OK
04, OK 05, OK 06, OK 07,IIK 1.2

Omnpenenenne BeKTOpa, BUbI BekTopa, neiicteust Haa HuMu. OK 01,0K 02, OK 03, OK 04, OK 05, OK
06, OK 07,IIK 1.2

JeiicTBus HaJ BEKTOpaMH, 3aJjaHHbBIMU cBouMHu koopauHatamu. OK 01,0K 02, OK 03, OK 04, OK 05,
OK 06, OK 07,ITIK 1.2

CkayiipHO€ IPOU3BEIEHUE BEKTOPOB, AJIMHA BEKTOpa, yroia Mexay Bekropamu. OK 01,0K 02, OK 03,
OK 04, OK 05, OK 06, OK 07,I1K 1.2

AxkcuoMsl crepeoMerpun u ux caencteus. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,I1K 1.2

B3anmMHOe pacroyioxeHne IByX IPSMBIX B IPOCTPAHCTBE, MPSMOHN | IUIOCKOCTH, NBYX Miockocteil. OK
01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK 1.2

[Tpuznak napamiensHoctr npsmoii u wockoctr. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK
07,JIK 1.2

[Ipuznak napamnensHoctu AByx miockocteit. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK
1.2

[Ipusnak nepnenaukynsspHocTy npsmoi u maockoctu. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06,
OK 07,IIK 1.2

[Ipuznak nepneHauKysipHocTH ABYX Tiockocteidr. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK
07,JIK 1.2



45,

46.

47,

48.

49.

50.

Sl

52.

53.

54.

55.

CpaBHuTeNbHAS JTMHA TIeprieHAnKysIpa u Hakimoraoi. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06,
OK 07,JIK 1.2

Teopema o Tpex nepnenaukyspax. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,I1K 1.2

IMupamuna, cBoiicTBa napamuiensHbix ceuenuit B mupamuge. OK 01,0K 02, OK 03, OK 04, OK 05, OK
06, OK 07,ITK 1.2

[Mapannenenunen, BUabI Napajienenuneaos, coiictea quaronaneid. OK 01,0K 02, OK 03, OK 04, OK
05, OK 06, OK 07,IIK 1.2

[pu3ma, BUIBI Tpu3M, OOKOBas U IONTHAS TOBepXHOCTH, 006EM npu3Mbr. OK 01,0K 02, OK 03, OK 04,
OK 05, OK 06, OK 07,ITK 1.2

[Mupamuna, BUIBI THPAMULI, 3JIEMEHTHI, OOKOBas ¥ MOJHAsI MOBEPXHOCTH, 00BEM mupamuasl. OK 01,0K
02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK 1.2

YceueHHas miIpamMuia, IEMEHTHI, 00KOBas M MOJHAs moBepxHocTH, 006EM. OK 01,0K 02, OK 03, OK
04, OK 05, OK 06, OK 07,IIK 2.2

Hunuuap, sneMeHTsI, BUbl, oBepxHOCTh U 006EM. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK
07,JIK 1.2

Konyc, anemenTsl, moBepxHocTh, 006éM. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,I1K 1.2

YcedeHHEBII KOHYC, 3JIeMEHTHI, MoBepxHOCTh M 006EM. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06,
OK 07,IIK 1.2

[Iap u chepa, 3MeMEHTBI, TOBEPXHOCTh U 00BEM mapa. CBOMCTBA mIapa, MIIOCKOCTh KacaTeIbHas K
mrapy. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,I1K 1.2

3anauu Kk 3x3ameny (2 cemectp): OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,1IK 1.2

1. Haiitu cymmy X + Y u pasHocts X — Y, ecnn:

a) X~1,34; y~230; 6) X~4,331; y=57;

) X~2,0-10°; y~125-10%; x=%125-10*; y~7,1-10""
OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,1TK 1.2

X

2. Haiiti nponssenienre X - Y M 4acTHOe — , €CIH

a) X~126; y~210; 6) Xx~12-10%; y~3-10%;

B) X~ 25678; y~123; r) X~48-10%: y~1331-107?
OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, 1IK 1.2

3. Haligute 3HaueHNE BHIPKESHUS

Xy

2

5 And X~134; Y= 2,30. Jlns BEIYMCIIEHNS peKOMEHIYETCS
X" +y

oJib30BatThes KanbKymsitopoM. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,1IK 1.2

4. Beruuciute, otBeT okpyraute 10 0,001. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK 1.2

) 19-6,3-3,05 : tg15° - v/sin 65°
B
53-125 cos 28°




0,852 -3/5,35 ) 0,815-12,6-5,05
200 TN9ID .
° 40,825 0,0854 -18,9

Z . .

5. HaﬁIlHTe—l, ecn Z, =341, 2, =2—81. 0K 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK
Z,

1.2

6. Haiinure Mmomyns ka4, Z = -2+ 2\/§| .OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK 1.2

7. Haiiqmre Z, - Z,,ecm 2, =6—2i, 2, =3—4i. 0K 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK
07,1IK 1.2

8. M306pasuTe 4HCI0 Ha KOMILIEKCHOH mockoctn Z = 2 + 4i. OK 01,0K 02, OK 03, OK 04, OK 05, OK
06, OK071IK 1.2

9. Boramcmure: (—5X + 4Yy2i) - (5X — 4y %) . OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,11K
1.2

10. Pa3znoxxure Ha MHOXKUTEIHU:

a) X2 +1:6) 25X° +9y°. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,1IK 1.2

11. Pemmmre ypaBHeHus:

a) x* + X+1=0;06) X? +2Xx+2=0. 0K 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,1IK 1.2

z

1 2 3
12. BBIMOTHUTD YMHOXKEHUE, JISICHNE U BO3BEJICHNUE B CTETIEHD K.4. (Zl ©Z,, Z_ 2y 2, ) , €CITH
2

5t . . 57x T .. T
a) Z, =C0S— +isin —, z, =2(cos - +isin =)
3 3 3 3

4 i47r

iZ ar
6) Z, =€ 5, Z, =¢ > . OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,.1IK 1.2

13. 3anummre B TPUTOHOMETPHYECKON M ITOKa3aTeIbHOH popme K. 4.

a) L= \/§+ i;6) Z=-1+1.0K01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK 1.2

14. Haiinure 3Ha4eHHE YUCIOBOTO BBIPAKEHUS:

64
log ; 27 —log 5 27 —log 1 27 —log 7 (E) . OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK

3 2
071IK1.2

15. Beruncnure:

a) 2log s 2+10g9:;6) log,, 484—2log,, 2;



1
log;- 4 Toa. 4
B) 3 +2"%%% OK 010K 02, OK 03, OK 04, OK 05, OK 06, OK 07,1IK 1.2

16.Haiimure 109 5 72, econ nssectno, uro 109 2=2a, 109 3 =b . 0K 01,0K 02, OK 03, OK 04, OK 05,
OK 06, OK 07,1IK 1.2

18. Pemnts ypaBHEHUs:
a) 4X+1 +4X+2 :40, 6) 32X+1 _9X :18,

s) log, Xx+2log, x+3log, x+4log ( X=4; r) Iogl(2x2 —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,ITK 1.2

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

5) log, (3x —5) > 3; nlg?x-lgx-2>0.
OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,1IK 1.2

20. K mockoctr Tpeyromprauka MKL, y kotoporo yron £ KML=90°, npoesen nepnermukysp MB. JlokaxuTe 4To
mwrockocts (MBK) meprienaukymsapaa k mwrockocta (MBL). OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,1IK1.2

21. Y3 Toukn O nposesen meprnenankymsap OL K mIockocTr npsaMoyroiasHoro Tpeyronsanka OLB, yronr £ EBL=90°.
JHoxaxwure, uaro Tpeyroabauk EOB mpsamoyronsnsiit. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,1IK 1.2

22.Touku A u B nexart B mimockoctu « , a Touka C He JIeKHUT B 9TON TUIOCKOCTH. JloKaKuTe, 4TO Mpsimasi, MPOXOAsIast
yepes cepeannbl oTpe3koB AC u BC, napamnensna miaockoctu o . OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK
071IK 1.2

23.I0ycts A, B, C u D — ueTsipe TOUKH, HE JexKaIIie B OAHON TIOCKOCTH. JlokaxkuTe, uyTo mpsimasi AB mapannensHa
IUIOCKOCTH, mpoxoasiei yepe3 cepenunsl AD, BD u CD. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,[IK1.2

24.CKONBKO Pa3fMUTBIX '"YeTHIPEX3HAUHBIX YHCEI. MOXKHO 3aITMcaTh C IIOMOIIBIO JEBATH 3HAYAInX QP
13 KOTOPBIX HH OJIHA HE MOBTOPSIETCA?
OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07 IIK 1.2

25.B maccaxupckom noesne 10 BaronoB. CKOJBKIMHE CITOCOOAMHU MOYKHO pa3MeNiaTh BaroHbI, COCTABIISISI 3TOT
moe3xa?
OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK 1.2

26.CKOJBLKAMH PA3IMYHBIMA CIIOCOOAMH MOKHO M30paTh U3 15 4eoBeK AeNerainio B COCTaBe TPEX YEIOBEK?
OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,1IK 1.2

27.CKOJBKAMH CIIOCOOaMH MOXHO CMOJAEINPOBATH (pJIar» COCTOSIIMN U3 TPeX TOPU30HTAIBHBIX MTOJI0C
Pa3IMYHBIX I[BETOB, €CIIM UMEETCS] MaTepUal ISTH Pa3IUYHBIX LIBETOB?
OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07 IIK 2.2

28.ITpodcoroznoe 6r0po pakynpTeTa, cocTosAlIee U3 9 YemoBek, Ha CBOEM 3aceaHiH JTOJDKHO N30paTh
npejiceiaTess, ero 3aMecTuTelist M KazHades. CKOJIBbKO pa3sInuHbIX CIy4aeB IIPH 3TOM MOXET ObITh?

OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK 1.2

29.Ha cranmuu umeeTcs 6 3amacHbIX myTed. CKOJIBKUMHU CIIOCOOaMH MOKHO pacCTaBUTh Ha HUX 4 moe3na?



OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK 1.2

30.Ha mucke Ttenedonnoro ammapara wumeercslOmudp. Kaxapiit renedon ATC umeet HOMED,
3aIMChIBAEMBIii C TOMOIIBIO MSITH HUGP, MpudeM rnepBas nndpa y HuX oJHa u Ta xe. Haiitn Hanbosbiiee
BO3MOXKHOE YHCIIO TakKuX a00oHeHTOB dToM ctanuu. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07 IIK
1.2

— —
31. Haiitu cyMMy BEKTOPOB afl;-2;3}, b{4:0:-1} da+ b{xy +x2; Y1 +yz2: 21422 },
OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07 IIK 1.2

— —
32. HaiiTi pasHoCTh BGKTOpOBa'}{q': 1;-3} b{0:-5:2} da-— b{xy —%2; ¥1—¥2:21-22 }
OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,1IK 1.2

=
33. Haiiti npou3BeeHre BEKTOPA Ha peno@{-1:3:1} & —unucno 8 =-3  OK01,0K 02, OK 03, OK
04, OK 05, OK 06, OK 07,IIK 2.2

34. Haiitu xoopnuHaTH BekTopa. Touka A(5:0:-3). Touxa B (-1;4;-7] .Haxoanm xoopauHATH BEKTOpa

—
AB 13 KOOpJIMHAT KOHLIA BRIYMCIUTh KOOpAMHATHI Hauana Bektopa. OK 01,0K 02, OK 03, OK 04, OK 05, OK
06, OK07,1IK 1.2

s —+
35.BBIUHCINTE CKAIIPHOE TPOM3BEACHUC a{-2;3:7}, b{-9:0:2} ok 01,0K 02, OK 03, OK 04, OK
05, OK 06, OK 07 1IK 1.2

36. SN 6X + COS 6X =1—2siN 3X; OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK.2

37.29 —3658in > (X — 2) =36 cos(X — 2) = 0 OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,ITK1.2

38.25IN X - COS X + \/§ —2C0S X — \/ésin X=0; 0K 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK
1.2

39.8in 4x =2¢0s” X —1; OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,1IK 1.2
40.8In X(sin X+ C0SX) =1; OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK 2.2

41.. Ompenenure MOTHYIO TTOBEPXHOCTH MPSIMOM MIPHU3MEI, €CJIU €€ BhIcOTa 14cM, a CTOPOHBEI OCHOBaHMA 12¢cM, 16
cM, 20 em. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,1IK 1.2

42.0npenenuTs MIOMIAab OTHOM MOBEPXHOCTH PABHOCTOPOHHETO IIWJIMHAPA, €CIIH IUIONaas OOKOBOM
nosepxHocT 484 7 cm? OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,1TK 1.2

43. OOpasyroias yce4eHHOro KoHyca 13 ¢M, pasHOCTh PaIUyCOB €ro OCHOBAHHIA 5 ¢ M, IUIOIIAlh OCEBOTO
ceuenns 204 ¢ Mm%, Bprumciure miomans 60KOBO MOBEPXHOCTHU yceueHHoro konyca. OK 01,0K 02, OK 03, OK
04, OK 05, OK 06, OK 07,1IK 1.2

44. HaiiTi MOBEPXHOCTH IIIapa, €CITU IUIOMIAIh €r0 OOJIBIIOTO KpyTa paBHa 64 77 M2 01 ,OK 02, OK 03, OK 04,
OK 05, OK 06, OK 07,1IK 1.2

45. Beicora mwnHApa 11 mMm, nuameTp ocHoBaHus 18 nm. Haiimute: a) muomans 60KOBOW TOBEPXHOCTH
WIMHPA 6) TUIomaab moiHoU noBepxHocTh umuHapa OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK
071IK 1.2



46. Pamnyc ocHoBanus KoHyca 20 cM, a BeicoTa 15 cM. Haiitu mosiyro u 60koByIo moBepxHocth 01,0K 02, OK
03, OK 04, OK 05, OK 06, OK 07,IIK 1.2

47. CtopoHa OCHOBaHHMS NMPABMIIBHON YETHIPEXYTOJLHOM MUpaMuIbl paBHa 12 cM, O0KOBas rpaHb € HAaKJIOHSHA
K IJIOCKOCTH OCHOBaHUS 1o yriioM 6P Beraucinre mromans: @) 60KoBOH OBEPXHOCTH MUPAMUJIBI; §) TIOTHOM

noBepxHocTy upamusl. 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,1IK 1.2

48. Pasnycsl OCHOBaHHUI yceueHHOTO KOHYyca paBHbI 9 ¢cM 1 15 cM, o0Opasyromasi HaKIIOHEHa K OCHOBAHHUIO 10T
yriom 45°. Haiiti 06bem xoryca. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK 1.2

49. Jlana mpsMasi mpu3Ma CTOPOHBI, OCHOBAaHHUS KOTOpoi paBHEI 13cMm, 15 cM, 14cm, BeicoTa paBHa 7cM. Haiiti:
a) MMOBEPXHOCTH pu3MEL;, 0) 00seM npusMmer; OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK 1.2

50. O6pasyromas koryca 20cM 1 06pasyeT ¢ IIOCKOCThI0 ocHoBaHms yroit B 30°. Haitti 06beM KoHyca.
51. Paguychl OCHOBAHHIT ycedeHHOTo KoHyca 5 M i 10 cm, a ero o6bem 525 77 cm®. Haiitu Boicoty. OK 01,0K

02, OK 03, OK 04, OK 05, OK 06, OK 07,1IK 1.2

52. Pagmyc ocHOBaHHs KOHYyca 3 cM, a BeicoTa 4 cM. Haiiti 06vem konyca. OK 01,0K 02, OK 03, OK 04, OK
05, OK 06, OK071IK 1.2

53.. BeicoTa mpaBUIIBHOW YEeTHIPEXYTOIHHOM MUpaMuIbl paBHa 12¢cM, a cTopoHa ocHOBaHUs 18 cm. Haiftn o0pem
mupamunabl. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,1IK 1.2

54.. BeicoTa mununapa 18 aM, nuamerp ocnoBanus 24 nM. Haiiti 00bem munmuaapa. OK 01,0K 02, OK 03, OK
04, OK 05, OK 06, OK 07,1IK 1.2

55. Ompenenuts 00beM Ky0a, €CiIH ero IOBEpXHOCTh paBHA 726 M2 OK 01,0K 02, OK 03, OK 04, OK 05, OK
06, OK 07,IIK 1.2

56. Haiitu quametp mapa, eciu ero oosem 2304 7 eM® OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK
07,1IK1.2

57. Haiitu 06bem miapa, ecinu miomans . OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK 1.2

58. [IpousBoxHas crenenHoi pyakuuu. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,1IK 1.2

1. y=x' 7. y=8Jx
2. y=x° 8 y=23Vx
3. y=x 9. y=13x
4. y:% 10. y=8’°§/§

).(5 11. y=9W
> y=1 12. y=%x
o y-2

59. TllpousBoanas anredpandeckoit cymmsr OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK 1.2

13. y=x°+13x° —12x + 3&/x
14, y=x° —3\/;+§—7
X



15, y=10x* +5Yx - = ~16
X

16. y=3e* +2sin x—7In x-132
17. y=Ttgx—3cos x+5e* —34

18. y=12In x—56 + 5ctgx + 9e”
60. IIpousBoanas mpoussenenus OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,1IK 1.2

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

21. y=(12x>-6)(4x*>+2)
61. IlpousBoanas yactaoro OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK 1.2

- y_x2+3
' 3—4x
23 y= X -
' TX+2
5x+10
24, y=
7 —3X

t2
62.. Teno IBMKETCS BBEPX IO 3aKOHY O (1) = vt — 97 C Ha4aJIbHOH CKOpoCThIO Uy = 30m/c, g= 9,8m/ c? .

Uepes cKOIBKO CEKYHJ] CKOPOCTh CTAaHET PABHOM 10m/c? OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK
1.2

1
63. Haiinute cuity, neifcTByronyro Ha Tesio Maccoit Dke , nemxkymeecs no zakony S(t) = §t3 — 2t +1 B MomenT

spemenu t =3C. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,TIK 1.2

64. OnpeIenUTh KWHETHYECKYIO YHEPTHIO TOUKH, Maccoit M = 2K , ABMKyIIeics Mo 3aKOHY S (t) =3t*+4 B
mowment Bpemenu t = 2C. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK 12

65.Touka ABIXKETCA IO IPAMOM MO 3aKOHY S (t) =2t . 3t —1. Haittu yCKOpeHHe TOuKH B MOMeHT Bpemenn t = 2C.
OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK 2.2

66.Pemute npumepsl OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,1IK12.2

1. Ix4dx 11 [fda
jxﬁdx 4a
| 12. j 5%dx
X
3. =z 13. j3-5de
4, j8x3dx " J-12dx
5. [stdt cos” X
) 15. [ (4x°~15x* +14x—3)dx
6. |4u“du
j 16. j (6x° —3x7 + 2x —5)dx
7. | 3sin xdx
j 17. j x° (1+5x) dx
8. I\ﬁfcosxdx

18.I(x2——11x)x2dx



X 3 2
9. J-e_dx 19 I(3x 2X° +5x)dx
2 2X
5dx 3 2
10. J'_ 20 I(X +3x° +4x)dx
X X

67.B rpymnre ciopTcMeHOB 7 IBDKHUKOB U 3 KOHbKOOEXIa. M3 Hee cirygaifHBIM 00pa3oM BEIICICHBI TPH
cropTcMeHa. HaifTu BeposITHOCTB TOTO, YTO BCE BEIOPAHHBIE CIIOPTCMEHBI OKaXXyTcs JpbkHUKaMu. OK 01,0K
02, OK 03, OK 04, OK 05, OK 06, OK 07,1IK 1.2

68.Ha nonke 6 paagnonamir, 13 KOTOPHIX IBe HerogHble. CirydaifHBIM 00pa3oM OTOMPAIOTCS ABE PAIHOIAMIIEL.
KakoBa BepOsSITHOCTB TOTO, YTO OHH rojsl A ucnonbioBanua? OK 01,0K 02, OK 03, OK 04, OK 05, OK 06,
OK 07,1IK1.2

69.B ypHe 3 Oenbix u 7 yepHbIX mapoB. KakoBa BEpOsSITHOCTH TOTO, UTO U3BJICUCHHBIC HAYTa] 1Ba Iapa
okaxyres uepabiMu? OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,1IK1.2

70.Ha ygacTtke kpocca Iyisl MOTOIMKJINCTA-TOHIINKA HIMEETCS TPHU MPENATCTBYS. BeposSTHOCTh yCTIeHOTO
MIPOXOKACHMS TepBOro npenstcTeus pasHa 0,4, Broporo 0,5, Tpetsero 0,6. HaliTu BEposSTHOCT yCIIEUTHOTO
MIPEOJONIEHUS: @) TpeX NPEensTCTBU; 6) AByx npenstctBuil. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK
07,1IK 1.2

71.CamMorneT npoTUBHUKA OOHAPYKUBAETCs TpeMsl pajuoiokatopamu ¢ BepostHoctsmu 0,8; 0,7; 0,5. Kakoa
BEPOSITHOCTb OOHAPYKEHHSI CAMOJIETa: @) OJJHUM PaHOJIOKaTOPOM; #) IBYMs PaAHOJIOKATOPaMH
OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,1IK 1.2

72.Pemure ypaBuenusi: OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,1IK 1.2

a)x: 1—2x; 5) VM3X+1=x-1.

me—2+2Jx+5=;

73.Pemute ypaBuenus:: OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,1IK 1.2

2 |5X+3[ET. 6ﬂ2x—x2—3hl

Pemure HEPABCHCTBA!

2 |2x=3I3, 5 13— 4x[2-1
1-n-n?

74. Haiiwte npenen nocnenosatensnoctn M . OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK

o= (14 2n)°
071IK 1.2

2
X°—X—-2
75 Haiigure npenen pyukuun f(X)= —2 B Touke xo=2. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06,

OK071IK 1.2

X—2 2

. 2 8
76. Haitzure lim (—2— 1) OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07 [IK1.2
X—= X" =



3X
77. HaitnuTe TOYKHM pa3pbiBa GYHKIMH Y= — OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK

X“+3x-10
07,1IK 1.2

. X—6
78. Hatigure: lim

6 fx+3-3

.OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07 1IK 1.2

Oo0pa3en 3x3aMeHALIMOHHOIO OuJiera:

HpumWXKT — pumman ABI'YIIC B r. Yccypuiicke

PaccMoTpeHo npeaMeTHO-METOANYECKOM
KOMHUCCHEN MaTEMAaTHYECKUX U DK3aMeHannoHHbI omteT Nel

«YTBepxKIAIO»
€CTECTBEHHO-HAYYHBIX AUCIIUIUINH 1o aucuuIuee «MaTteMaTika»

3am. Tupekropa o YP
« » 20 T JUISL HAIIPaBJICHHS CTICIIHATBHOCTH

— /®UO/
[Ipencenarens < » 20
/OUNO/ KOJl, Ha3BaHUE —

« _» 20 T

1. Ciiyuaiinoe cob6biTHe 1 ero BeposatHoctb. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,1IK 12

X—2 2

. 2 8
2. Haiture lim (—2 - 2 OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK 1.2
X-2 X -

3. B rpymnme ciopTcMeHOB 7 IBDKHUKOB 1 3 KOHBKOOEXkIa. 13 Hee ciaydaliHBIM 00pa3oM BBIICICHB TPH CIIOpTCMeHa. Halti
BEPOSITHOCTb TOTO, YTO BCE BBIOPaHHBIE CIOPTCMEHBI OKaXXyTcs bbkHUKaMu. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK
07,1IK 1.2

3. TecToBble 3agaHus. OueHka 10 pe3yJIbTATaM TeCTHPOBAHMS.
1. Obmree kKonmm4ecTBO rpaHeil y Terpasapa pasHo OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,1IK 1.2

v
v
v
/ —-—

2. Yucno coueranuii 4 anementoB 1o 3 paBHo OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,1IK 1.2

~ 0o w

4

24

3

12

3. Yucno coueranuii 5 anemenToB 1o 3 pasuo OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK 1.2

AN N NN

20
30
10
50

AN NI NN

6sin X
X

4. lpenen pyHKIUN lim paseH . OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,1IK 1.2
x—0

ANRNAN
(S
[y




. sin
.TIpenen pynxuu  lim
x—0

v 16

X
paseH OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK 2.2

2X

AN NI NN
BN

-1

6. Kopuu ypasuenus 7x*+5x=0 pasusl OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,1IK 1.2

7.

0

0 u -5/7

-5/7

5/7u7/5

Kopens ypaBrenms £0g« x=3 paser OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK 1.2

ANANENEN

1/64
64
64
- 1/64

ANENENEN

8. I'pamycuas mepa yrna Sm/6 OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK 1.2

180°
-150°
150°
120°

ANANENRN

9. Haiitu koopaunatel Bextopa AB, ecmu A(1;1), B(1;0) OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK
071K 1.2

10.

11.

12.
1.2

13.

Vo224,
v (L2,
v (0;-1);
v (-13-1);

. x—1
Ipenen pynkuuu B Touke lim
x—+—12

o
; paseH OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07 IIK 1.2

2
-2
-1/2
1/2

3HaueHue npejena ||m Sin X paBHo OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,1IK 1.2

x—0 X

ANANENEN

AN
= O

-1
v, oo
Bropas npoussojnas Gpyukuun Y = COS X pasua OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,11IK

COS X;

-COS X;

—sinx.

sinx

WIMHJP HETb3s MOJIyduTh BpamenueM... OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,1IK 1.2

S ANEENELNEN

{\

MPEY2obHUKA 60KPY2 0OHOIL U3 CIOPON;
v\ KBajIpaTa BOKPYT OJHOM U3 CTOPOH;
v' IpAMOYTOJIbHUKA BOKPYT OJHOM M3 CTOPOH.




14. Konyc mosxeT ObITh monydeH BpamieaueM... OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,1IK 1.2

v PaBHOCTOPOHHETO TPEYTrOJBHUKA BOKPYT €r0 CTOPOHBL;

V' HpAMOY201bH020 MPEY20NbHUKA 80KPY2 00HO20 U3 €20 KAMEmos;

v OpSIMOYTOJIBHOTO TPEYTOJIBHHKA BOKPYT THIIOTEHY3HI.
15. Pa3BepTKOi O0KOBOI MOBEPXHOCTH MPSIMOT0 KpyroBoro muianuapa ssisiercss OK 01,0K 02, OK 03, OK 04,
OK 05, OK 06, OK 07,IIK 1.2

v npAMOY20bHUK;

v' TpeyrojbHUK;

v’ Tpanerus
16. OceBoe ceuenne yceueHHoro koHyca seisiercs OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK
1.2

v Kpyr;

v pasnoﬁokaﬂ mpaneuus,;

v\ OpsMOYroJibHas TPaIeLys.
17 TeJ'IO, TMOBEPXHOCTb KOTOPOI'0 COCTOUT U3 KOHCHYHOT'O YHCJIa IJIOCKUX MHOTOYT'OJIbBHUKOB, HA3bIBACTCS OK
01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK 1.2

v\ MHOTOYrOJIbHUKOM

v MHO202DAHHUKOM

v/ TeJNoM BpalleHHs
18. IIpsimast mpu3Ma, y KOTOPOH B OCHOBAHUU JIEKUT NPaBUIbHBIA MHOTOYTroJdbHUK Ha3biBaetcs OK 01,0K 02,
OK 03, OK 04, OK 05, OK 06, OK 07,1IK 1.2

v npasunvnoi
v' HaKJIOHHOI

v’ kyOom
19. KonuvectBo rpaHeit mectuyronasHoi npusmel OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,1IK 1.2

v 6
v 8
v 10
v 12
v 16

20. Ywucna, ynorpedisieMble IIPH cYETe MPEMETOB, HA3bIBAIOTCH ...
v uensivu; OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,1IK 1.2

v’ namypanvHbIMU;

V' efCTBUTENLHBIMM;
v
v

panrOHAJIbHBIMHU,

HppaIMOHAIbHBIMH.
21. IIpownsBoHast mocToSHHOM BennuuHbl ... OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,1IK 1.2

v paBHa eMHHUIIE
v/ paBHa caMOM IOCTOSHHOM
v He CyIECTBYET
v pasna nynio
22. Ilpu BBIYKACIEHUH TPOU3BOIHON MOCTOSHHBIA MHOXUTENb MOXKHO... OK 01,0K 02, OK 03, OK 04, OK 05,
OK 06, OK 07,1IK 1.2

v\ BO3BOIUTH B KBaJpar

v’ gbiHOCUmMb 3a 3HAK NPOU3EOOHOI

v\ He NPUHUMATH BO BHUMaHHUE

v\ IpHHATH 33 HYJIb
23. YckopeHue npsMosiMHeHHOro ABuxkeHus paBHo... OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK
1.2

CKOPOCTH OT ITyTH 110 BPEMEHU
nepeoil nPOU3600HOIL O NYMU NO 6PeMEHU

BTOPOI1 IPOM3BOIHOM OT MYTH MO BPEMEHHU

HYJIIO

24. dyHKIMA BO3pacTaeT Ha 3aJJaHHOM IIPOMEXYTKe, ecni... OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK
071K 1.2

AN NN

v\ nepeas npou3eo0nas NONNCUMEILHA
v’ BTOpas NPOM3BOAHAS MOJIOKUTENbHA




v/ mepBas MPOM3BOJHAS OTPULIATENLHA

v\ nepBasi IPOM3BOHAS PABHA HYIIIO
25. CobbITHE, KOTOPOE 00A3aTCIBHO IMPOU30MAET B JaHHOM MCITBITAHUH, HasbiBaeTes ... OK 01,0K 02, OK 03,
OK 04, OK 05, OK 06, OK 07,1IK 2.2

v' HEBO3MOKHBIM

v’ docmosepnbim

v’ ciyyaiHbIM

v JIOCTOBEPHBIM U CIIy4aiiHbIM
26. CoObITHE, KOTOPOE TOYHO HE MPOM30MIET B JAHHOM UCIIBITaHUH , HaszbiBaeTcs ... OK 01,0K 02, OK 03, OK
04, OK 05, OK 06, OK 07,1IK 1.2

v’ Cy4aiHBIM
v Heeo3MouCHbLM
v JI0CTOBEPHBIM
v’ JIOCTOBEPHBIM U CIyYailHbIM
27. BepositHOCTB tocToBepHOT0 cobbitist OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,1IK 1.2

v’ Gonsme 1

v’ pasnal
v' pasua0

v' Menblue 1
29. BepostHOCTB HeBo3MOkHOTO coObrThst OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,I1K 1.2

v' Gonbue 1

v' paBual
V' pasna(Q

v' meHbIne |
30. B xaxoii vetBepTH pacnonoxen yroua 150° OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,1IK 1.2

Blu.
60 1l u.
Blllg.

B IV u.

ANENENEN

l, 25
31. Beruucnuts: lm OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,1IK 1.2

12
WA V
11
s 12
£1>
v 12
£
v 12

32. Kocunaycom yriia, TOUYKH €IUHUIHON OKpYKHOCTH HasbiBaeTcst OK 01,0K 02, OK 03, OK 04, OK 05, OK 06,
OK 07,1IK 1.2

v’ abcyucca
v\ opauHaTa

v\ KoOpIMHATa
33. Ha enuHnuHOi okpyxkHOCTH TaHTeHe — 310 OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,1IK 1.2

v’ opauHaTa

v’ abeicca

v' OoTHOIIEHHE abCUUCCHI K OPIMHATE

v’ omnowenue opounamol K adcyucce
34. OpauHaTol TOYKK eTMHUIHON OKpY)HOCTH Ha3wiBaeTcss OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK
071K 1.2

KOCHHYCOM
KOTaHI'CHCOM

CUHYCOM
TaHI'CHCOM

AN NN



35. OcHOBHOE TpUTOHOMETpHUIECKOoe ToxkAecTBO umeeT Bu: OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK
07I1IK 1.2

v sin®x-cos’x = 1
v sinx+cosx=0
v sin®+cos %x=1
v sinx+cosx-1
36. B paguaHHON Mepe yroi B 180° OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,1IK 1.2

A 1

v 2n

v 3n

v A4rn

37. Beipasute B rpagycax 3n/2 OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,1IK 1.2

v 90°

v 180°

v 270°

v 150°

38. [eiicTBUe HAXOXKICHUS PON3BOIHON pyHKIME HaskiBaeTcss OK 01,0K 02, OK 03, OK 04, OK 05, OK 06,
OK07I1IK 1.2

v Ouddepenyuposanue;

v NOTEHIMPOBAHKE;

v' jnorapu)MHUPOBaHHUE;

v\ UHTErpupoBaHHUE.
39. Oneparuio HaX0XKICHHS EPBOOOpa3HO Wit pyHKIuHU HasbBaroT: OK 01,0K 02, OK 03, OK 04, OK 05,
OK 06, OK 07,1IK 1.2

nuddepeHnupoBaHue;
MOTEHIUPOBAHHKE;
norapu()MUpPOBaHKE;
UHmezpuposanue.

40. B unterpare j f(x)dx , f£(x) -r0: OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,1IK 1.2

ANANENEN

nepeMeHHasi HHTErPUPOBaHUS;
MOJIBIHTErPATBHOE BBIPAKEHHE;
nepBooOpasHas GyHKINY,

nodbmmezgaﬂbuaﬂ QEHKHM}L
41. HaiiTi HeompeaenEHHbII HHTErpa j5sin X dX OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK

071IK12.2

ANENENEN

5cosx +C
-5sinx+C
Bsinx+C
5cosx + C

42. HaiiTu HeonpeaeIEHHBIN HHTErpai J.2 dx ok 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK 1.2

ANANENEN

a) 2+C

0) 2x+C
B) f+C
2

r) 2x* +C
I1. Bonmpochbl OTKPBITOro THNA

43. - Ha3BIBaeTCs TEJI0, KOTOPOE COCTOMT U3 IBYX KPYTOB, HE JIEKAIINX B OAHOH INIOCKOCTH H
COBMEIIAEMBIX ITapauIeIbHBIM IIEPEHOCOM, U BCEX OTPE3KOB, COSANHSIOMNX COOTBETCTBYIONINE TOUYKH 3THUX

KpYyTroB



(Omeem: Hunundp, yunundp, HHJTUHJIP) OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK 1.2

44, - Ha3BIBACTCS MHOTOIPAHHUK, KOTOPBIA COCTOUT M3 ABYX IJIOCKUX MHOT'OYTOJBHHKOB, JICKAIIHX B
Pa3HbBIX IUIOCKOCTSIX U COBMEIIACMbIX MapaJlICIbHBIM IIEPEHOCOM, M BCEX OTPE3KOB, COCAMHSIOINX
COOTBETCTBYIOIIUE TOYKH ITUX MHOTOYTOJIbHHKOB

(Omeem: Ilpuzma, npuzma, IPU3MA) OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,1IK 1.2

45, - Ha3bIBAETCs TEJIO, KOTOPOE COCTOUT U3 KPYra — OCHOBaHUsI, TOYKH, HE JICKAIICH B INIOCKOCTH
9TOTO KPYyTa, - BEPIIMHBI U BCEX OTPE3KOB, COSAUHSIONINX BEPIIUHY C TOUKAMHU OCHOBAHHUS
(Omeem: Konyc, konye, KOHYC) OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,1IK 1.2

46. - Ha3bIBACTCSI MHOTOTPAHHHK, KOTOPBIH COCTOMT M3 INIOCKOTO MHOTOYTOJIbHUKA — OCHOBAHUS,
TOYKH, HE JIeKAIIeil B INIOCKOCTH OCHOBAHHMS - BEPUIMHBI M BCEX OTPE3KOB, COSAMHSIOIIUX BEPIIHHY C TOYKAMU
OCHOBaHUs

(Omeem: IMMupamuda, nupamuda, ITHPAMHT4) OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,I1K1.2

1
47. Nnaterpan jﬂ 2xdx paBen OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK 1.2

(Omeem: 1)

U .
48. Uuterpan _,r_13x-dx paBeH OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,1IK12.2

(Omeem: 1)

49. CooTBeTCTBHEC MEXY paJiMaHHON Mepol yria u rpaaycHoit mepoii yria: OK 01,0K 02, OK 03, OK 04, OK
05, OK 06, OK 07,1IK 1.2

T 180°
/2 90°

2n 360°
3n/2 270°

50. CootBercTBHE MEXAY GyHKIUAME U X npousBoaubiMu OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK
07,[IK 1.2

f(x) =3x° £(x)=6x

f(x) =8x £(x)=8

f(x) = 9x’ £(x)=63x"
f(x)=1,5x*+2,5x" £(x)=3x + 10

51. CooTBETCTBUE MEXKIY 3HAKOM TUCKPUMHUHAHTA KBaJIpaTHOIO TpexwieHa U KoauuecTBoM KopHed OK 01,0K
02, OK 03, OK 04, OK 05, OK 06, OK 07,1IK 1.2

D=0 OnuH KOpeHb

D>0 JIBa nelCTBUTENBHBIX KOPHS
D<0 /IBa KOMIUIEKCHBIX KOPHS
52. CooTBETCTBHE MEKAY BHIIOM TEJIOM BPAIICHUS U €T0 Ha3BaHUEM

Konyc

Y ceueHHbI KOHYC



Hunuaap

Cdepa

53. CooTBeTCTBHE MEKAY BHIOM MHOTOTpaHHHUKOM 1 ero Ha3BanueM OK 01,0K 02, OK 03, OK 04, OK 05, OK
06, OK 07,IIK 1.2

[Mupamuna

[TpssMOyTOIBHBIN MapanIe enunes

VYceueHnHas nupamuia

Haxmonnas npusma

54. CooTBeTcTBUE MEKAY TeloM | ero anementamu OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK
1.2

Hununaap JIBa ocHOBaHUs1, 00pa3ylolue, BBICOTA.
IIpuzma JIBa ocHOBaHUs, TpaHH, pedpa, BEpPIIUHEI;
Konyc OcHoBanue, 00pasyroue, BepIinHa
IMupamuna OcHoBaHMe, BepIINHA, pedpa, anogpema

2 2

55. [locnemoBaTeNbHOCTH 3TAMIOB CTATUCTHYECKOW PaOOTHI

1:Coop maHHBIX

2:006paboTKa TaHHBIX

3:BbIBOJIbI, TPOTHO3BL.
56. IlocnenoBaTeIbHOCTh  ATANOB UccieaoBanus QyHkuu Ha 3xkcTpemym OK 01,0K 02, OK 03, OK 04, OK 05,
OK 06, OK 07,IIK 1.2

1: Haittu npoussoanyio f'(X).

2: Haiiti KpuTHYECKHE TOUYKH JaHHOH ByHKIMH, B KoTOphixX f'(X)=0

3: UccnenoBath 3HaK MEPBOM MPOU3BOIHON B MPOMEKYTKAX, HA KOTOPBIC HAWICHHBIC KPUTHICCKIE

TOYKH [T 00nacTs onpeaeneHus Gpynkumu y = f(x).

4: Y cTaHOBHUTH POMEKYTKH BO3pacTaHusl yObIBaHHS QYHKIIMK U TOYKH MAaKCUMyMa 1 MHHHUMYMa

5: Beluncnuth 3HaueHUs QYHKIMHE B TOYKAX MAKCHMyMa U MUHUMYMa.
57. llocnenoBaTeIbHOCTE 3TAIOB HCCIIEOBaHUS (QYHKIUH Ha Touku neperuda OK 01,0K 02, OK 03, OK 04,
OK 05, OK 06, OK 07,1IK 1.2

1: Haitru BTOpyto nmpousBoaayio f"(X).

2: Haittu kputrueckue Touku Gyukin y = f(X), B koropsix f"(X) obparmaercst B HyJIb WIH TEPITHT
paspebiB.

3: UccrnenoBark 3HaK BTOPOit MPOU3BOIHOM B MIPOMEKYTKAX, HA KOTOPBIE HAJCHHbIE KDUTHUECKHE
TOYKH AEJIAT 00JacTh onpeneiacHus Gyuxuuu y = f(x).



58. [ocnenoBaTeNbHOCTD STAIlOB HAXOXICHUS OIPEACIICHHOTO HHTETpaia

4: YCcTaHOBUTPH MIPOMEKYTKH BHIITYKIOCTA BOTHYTOCTH (DYHKITH M TOUKH Mepernda 1 MUHIMyMa
5: BerauciuTh 3Ha4eHHs (PYHKIUU B TOUKAX Iepernda.

1: Haxoaum nepBooOpasnyro ¢pyukiuo F(X) OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK

071IK 1.2

2: [opxcTaBnsieM 3HAUCHHE BEPXHEro mperena B mepBoodpasnyro ynkiumio: F(b)
3: ToncrapmnsieM 3HAUYCHUE HIKHETO Mpejienia B epBoobpasuyo GpyHkuuo: F(a)
4: PaccuutsiBaeM pasHocts F(b)-F(a), To ecth, HaxoauM 4ncIIO.
59. TlocneoBaTENbHOCTD ATAIOB CXEMBbI HCCIICIOBAHUS (HYHKINH

1: Haxoxnenue obnactu onpenenenus ¢pynkuun. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK

071IK 1.2

k0N

[MocTpoenue rpaduka GyHKIHH.

HccnenoBanne GyHKINHM Ha YETHOCTh M HEYETHOCTB.
Haxoxxnerne Touek nepecedeHus rpaduka GyHKIUU C OCIMU

HaxosxieHne 3KcTpeMyMOB M HHTEPBaJIOB MOHOTOHHOCTH (hYHKIHUH.
HaxoxeHne HHTepBaIOB BHIITYKJIOCTH U BOTHYTOCTH M TOUEK Iepernda rpaduka GyHKIHH.

60. ITocnenoBaTenbHOCTh OCHOBHBIX TPUTOHOMETPUUYECKHX YITIOB B Bo3pacTaromeM nopsaake OK 01,0K 02,
OK 03, OK 04, OK 05, OK 06, OK 07,1IK 1.2

3.2. CooTBeTcTBHE MEXAY OaIBHON CHCTEMON M CHCTEMOM OLIEHUBAaHUSA O pe3ybTaTaM TECTHPOBAHUS

1: /6
2:/4
2: 73
3:m/2
4
5:3n/2
6:271

YCTaHABJIMBACTCS MOCPEICTBOM CIIEIYIOIIEH TaOIHIbL:

VYposenb
OOBeKT [TokazaTenu oLeHUBaHUS P
Ornenka pe3yNbTaToB
OILIEHKH pe3ynbTaToB 00y4eHus
0o0ydeHHs
60 OamoB U MeHee «HeynoBneTBOpUTEIBHO Huskwuit ypoBeHb
74 — 61 GannoB «Y IOBJIETBOPUTETIHHO IToporoBslif ypoBeHb
O6yuaronuiics 84 — 77 6ansoB «Xopomoy» IToBbIIEHHBIN YPOBEHb
100 — 85 bamsioB «OTIMYHOY Bpicokuii ypoBeHb

4. Ouenka orBeTa 0o0yuamouerocss Ha BONpochl 1M epeHINPOBAHHOIO 3a4eTa U IK3aMeHa, 3aJa4y
(3agaHue) FK3aMeHANIMOHHOT 0 OUJIeTa.

4.1. Ouenka oTBeTa 00y4aromerocs Ha BONPOCH An(pGepeHIINPOBAHHOTO 3a4eTa ¥ 9K3aMEHa, 3a1ady (3a1aHue)
9K3aMEHAIMOHHOT0 OmIeTa.

CozepxaHue IIKajbl OIICHUBAHUS

ONeMEHTHI HeynosnerBopurenbHo | Y0BIETBOPUTETBHO Xopo1o OTauyHO
OILICHUBAHUS
He 3aureno 3auTeHo 3auTeHo 3auTeHo
CootBerctBue oTBeTOB | ITomHOE
3HaYNTENLHBIE Hes3naunrennHble ITomHOE
hopmynupoBKam HECOOTBETCTBUE 110
. HOFpeHIHOCTI/I HOFpeHIHOCTI/I COOTBCTCTBHUC
BOIIPOCOB (33JaHHN) BCEM BOIPOCAM
Crpykrypa,
[IOCJIEI0BATEILHOCTD U
CooTBeTCTBHE
JIOTHKA OTBETA. Tlonuoe 3HaYUTENBHOE HesnauurensHoe
KPUTEPHIO MPH
VMeHue uerko, HECOOTBETCTBHE HECOOTBETCTBHE HECOOTBETCTBHE
OTBETE Ha BCE
MOHSATHO, TPAMOTHO U KPUTEPHIO. KPUTEPHIO KPUTEPHIO
BOTIPOCHI.
CcBOOOJIHO U3JIaraTh
CBOU MEBICITH
HNmerot MecTo HNmerot MecTo
TTonHoe HE3HAHUE CYIIIECTBEHHBIC HECYIIIECTBCHHBIC ITonnoe
3HaHUEe HOPMATHUBHBIX, .
HOPMAaTHUBHOU U yIymeHus (He3HaHue YIYLIEHUS U COOTBETCTBHE

MPaBOBBIX JIOKYMEHTOB
U CIIELUAILHOM
JIUTEPaTyphl

MpaBoBOM 0a3bl U
ClielMaIbHOU
JTUTEPATyPHI

OOJIBIIEH YaCTH U3
JIOKYMEHTOB U
cnernuanbHOH
JIUTEPATYPHI 1O

HEe3HaHHEe OTAEIbHBIX
(enuHMYHBIX) pabOT
13 Yucia
00s13aTeJIbHOM

JIAaHHOMY KPUTEPUIO
OTBETOB Ha BCE
BOIIPOCHI.




Ha3BaHHIO,
COJIEP)KaHUIO U T.1I.).

JIATEPATYPHL.

ITonHoe
COOTBETCTBHE
AHHOMY KPUTEPHIO.
‘YMeHue yBs3bIBaTh YMeHue cBs3aTh A Y KpHTep
. YMeHue cBs3aTh YMeHue cBs3aTh CrocoOHOCTh
TEOPHUIO C IPAKTUKOM, . BOIPOCKHI TEOPUU U
TEOPHUIO C IPAKTHKOM BOIIPOCHI TEOPUU U HHTETPUPOBATH
B TOM YHCIIe B 001aCTH MPAaKTHKH B
. paboTHI HE MIPaKTUKU TPOSIBIISIETCS 3HaHUS U
npoQeCCUOHATBHOM OCHOBHOM
MIPOSIBIISIETCSL. penxo. MIPHUBJIEKATh
paboThI TIPOSIBIISIETCSL.
CBEJICHHS U3
Pa3ITUYHBIX HAYYHBIX
chep
1. Jlaunbl HETIOTHBIE
OTBETHI HA
OTBeThI Ha OOJBIIYIO JIOTIOJTHUTEIbLHbIC
Ha Bce JlaHbl BepHBIE
4acTh BOTIPOCHI
KadecTBo oTBETOB Ha JTOTIOTHUTEIILHBIC OTBETHI Ha BCE
JIOTIOTHATEHHBIX Tperno1aBaTes.
JTOTIOTHATETILHBIC BOIIPOCHI JIOTIOJTHUTEILHBIC
BOIIPOCOB 2. laH oguH
BOIPOCHI npenoaaBaTess JaHbl o BOIPOCHI
MpenojaBaTelis JaHbl HEBEPHBIN OTBET Ha
HEBEpHbIE OTBETHI. npenoaaBaTels.
HEBEPHO. JTIOTIOJTHUTEITLHBIE
BOIIPOCHI

npenogaBaTeis.




