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PaGouas nporpamma quciuminasl OOJ1.11 Maremaruka

paspaboraHa B cooTBeTCTBHU ¢ DenepaibHBIM roCyIapcTBEHHBIM 00pa30BaTelbHBIM CTaHaPTOM CPEIHETO
obmrero oopazoBanus ot 17 mast 2012r. Ne413 ¢ m3MeHEeHHAMH U JOTIOTHEHUAME, DenepanbHoit
o0Opa3oBaTenpHON IIporpaMMoit cpeiHeTo odmero odpa3oBanus, mpruka3 MuHnpocsemenus Poccun ot 18 mas
2023r..Ne371 ¢ m3MEHEHUSIMH U TOTIONTHEeHUAMH, DenepabHBIM TOCYAapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHIApTOM CpenHero npodeccrnoHanpHOr0 06pazoBanus no cnenuanbHoctH 08.02.01 CtpouTtenseTBo U
9KCIUTyaTalHs 3JaHUI U COOPYKECHHUH, YTBEP)KICH IpHKa3oM MUHHCTEPCTBA 00pPa30BaHUS U HAYKH
Poccuiickoit @eneparun ot 10 ssHBaps 2018 . Ne 2, ¢ U3MEHEHUSIMU U JOTIOJTHEHUAMU.

®dopma oOyueHHS Oo4Hast

OBBEM JUCIHUIUIMHBI (MIK, IIM) B YACAX C YKA3AHUEM OBSI3ATEJILHOU U
MAKCHUMAJIbBHOUM HATPY3KH OBYYAIOIIUXCA

YacoB 1o yuyeOHOMY TUIaHY 269 Buasl KOHTpOJIS Ha Kypcax:
B TOM YHCIIE: JuddepenunpoBannsrii 3aget (1 cemectp)
00s13aTenpHast Harpy3Ka 251 Oxk3ameH (2 cemectp)
IIpomexyTouHast aTTecTamnus 6
KOHCYJIbTallH 12

Pacnpenenenue yacoB qucuumiinusl (MK, IIM) no cemecTpam (Kypcam)

Cemectp
(<Kypc>.<Cemectp ra | 1(1.1) | 2 (1.2)
Kypee>) HUroro
Henens 34 44
Bup 3anaruit vin | e | vin| e | v | pron

Jlexumn 87 |87 ]1102|102|189 (189
TIpakTuyeckue 32 132 |30 |30 |62 |62
Koncynpramnum 4 (4 |18 |8 [12 |12
HWroro ayn. 119]119|132]132(251 |251
KonrakTHas paboTa 123|123|140{140)263 |263
ITpomexxyTouHas 6 [6 |6 |6
arTecTarus
Htoro 123]|123|146(146)269 |269




1. AHHOTAIMS U CLUTIJIMHBI (MK, ITM)

Uucna u BbuucieHus. PanuonanbHble yucna. OOBIKHOBEHHBIE W JECATUYHBIC APOOH, MPOLEHTHI,
OeckoHeuHble iepuoandeckue npodu. I[Ipumenenue apober U NPOLEHTOB IS PELICHUS IPUKJIAJAHBIX
3a71a4 U3 pa3IMuHbIX OTpaciel 3HaHWW U pealibHOU KU3HU. JleficTBUTENbHBIE YKcia. ParinoHanbHbIe U
UppanroHaibHble 4ucia. ApupMeTHYecKrue omepauud ¢ JeHCTBUTEIbHBIMH 4YHCIaMH. Moayib
JCHCTBUTEIBHOTO YHUCIa M ero cBoicTBa. [IpuOamkEHHBIE BBIYUCICHHS, NpaBUJIa OKPYTJICHUS,
IPUKKAIKA W OLEHKa pe3ynbTaTa BbluuciaeHud. CTemeHb C LenbIM mokasaTteneM. bunom Herotona.
Hcnonvzosanue nooxoosawei opmul 3anucu OeucmeumenvHulx yucen Oid peuenus npaKkmuieckux
3a0ay u npedcmasienuss Oannvlx. ApudMeTnieckuii KOPeHb HATYpPaJIbHOM CTEIIEHH W €r0 CBOHCTBA.
CreneHp ¢ panyOHAIbHBIM ITOKa3aTelIeM M €€ CBOMICTBA, CTENCHb C ACHCTBUTENILHBIM I1OKA3aTENIEM.
Jlorapudwm gucna. CpoiicTBa morapudma. Jlecarnaapie 1 HaTypaidbHble JoraprudmMer. CHHYC, KOCHHYC,
TaHT'€HC, KOTAHI€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, ApKKOCHHYC M apKTaHI'€HC YHCIOBOIO
aprymenra. HatypanbHble U wnenble yucina. llpumeHeHMe NpPU3HAKOB AETMMOCTH LEJIBIX YHCEl,
HambOonpmuit o0muit menurens (mamee - HOJl) m nammensmiee oOmee kpatHoe (mamee - HOK),
OCTaTKOB [0 MOJYJIO, airopuTMa EBKimpga /uid pemieHus 3anad B LedbIX yuciax. KomruiekcHble
yrciaa. Anrebpamdeckas U TpPUTOHOMETpUYEcKas (OPMBI  3alMUCH  KOMIUIEKCHOTO — YHCIA.
ApudmeTnueckie omepauuy ¢ KOMIUIGKCHBIMH 4duciamMu. M3o0pakeHne KOMIUIEKCHBIX YHCEl Ha
KoopauHaTHOM miockoctH. Popmyna Myaspa. KopHu n-oil cremeHm M3 KOMIUIEKCHOTO YHCIA.
IIpumenenue KOMNIEKCHBIX Yucen O peuenus QU3UYecKux u ceomempuyeckux 3a0ay. Y paBHeHUs U
HepaBeHCTBA. ToXIOEcTBa M TOXKIECTBEHHBIE NpPeoOpa3oBaHMs. YPaBHEHHE, KOPEHb YpPaBHEHHS.
PaBHOCMIIBHBIE YpaBHEHUs U ypaBHEHUsI-cieacTBUs. HepaBeHCTBO, pemeHne HepaBeHcTBa. OCHOBHBIE
METOABI pelIeHHs HENBIX U APOOHO-PAIIMOHATILHBIX YPaBHEHH U HEPaBEHCTB. MHOTOUJICHBI OT OJTHON
nepeMeHHOU. JleneHue MHOrowieHa Ha MHOTOWIEH C ocTaTkoM. Teopema be3y. MHorouneHsl ¢
nenpiMu K03 ummentamu. Teopema Buera. [Ipeobpa3zoBanns YUCIOBBIX BBIPAKEHHUH, COIEPIKAIIIX
cTeneHd M KopHH. MpparmoHanbHble ypaBHEHUs. OCHOBHBIE METONbI PEIIEHUS UPPALMOHATIBHBIX
ypaBHeHuil. [lokazarenbHble ypaBHeHUs. OCHOBHBIE METOJbI PEUICHMs IMOKA3aTeNIbHBIX YpaBHEHMH.
[IpeoOpa3zoBanue BIpaKEHUA, cofep)amux Jorapudmel. Jlorapupmudeckre ypaBHeHUs. OCHOBHBIE
METOZABI pelieHust JorapudMuueckux ypaBHeHHH. OCHOBHBIE TPUTOHOMETPHUYECKHE (QOPMYIIBL.
[IpeobpazoBaHue TPUTOHOMETPUUECKHX BBIpaKEHUI. PerneHne TPUTOHOMETPUYECKUX YpaBHEHHI.
Pemenne cucreM TMHEWHBIX ypaBHEHWH. Matpuiia cUCTEMbI JTMHEHHBIX ypaBHeHMI. OnpeaenuTens
MaTpHIbl 2X2, ero reoMETPUYECKUI CMBICT M CBOMCTBA, BBIYMCIIEHHWE €rO 3HAYEHUs, MPUMEHEHUE
OTIpeNeNuTeNsl ISl PEUIeHUs] CHCTEMbl JIMHEHHBIX YpaBHEHHH. Pewenue npuxiaoHuix 3a0ay ¢
HOMOWbIO CUCMEMbl TuHelHbIX ypasHenuu. ViccieioBaHue IOCTPOSHHON MOAEIH € OMOIIBEO MaTPHUIL
n omnpenenuteneil. IlocTpoeHne MaTeMaTHUECKHMX MOJENIEH pPEaNbHOW CUTyallud C IIOMOILBIO
ypaBHEHU U HepaBeHCTB. [IpuMeHeHMe ypaBHEHHH M HEPaBEHCTB K PEIICHHUI0 MaTeMaTHYEeCKHX
3ajjad W 3ajJad W3 pa3iM4HbIX o0NacTed HayKu M peasbHOW XM3HH. CHCTEeMa W COBOKYITHOCTh
YpaBHEHHH ¥ HEpaBEHCTB. PaBHOCWIBHBIE CHCTEMBI M CHCTEMBI-CIICACTBUS. PaBHOCHIBHBIE
HepaBeHcTBa. OTOOP KOpPHEH TPUTOHOMETPHUYECKHX YPAaBHEHHH C MOMOIIbIO TPUTOHOMETPHUYECKON
OKpy)XHOCTH. Pemnenne TpuroHomerpuueckux HepaBeHCTB. (OCHOBHBIE METOJBI  PELICHUS
MOKa3aTeNbHBIX U JIOrapu(MHUUECKUX HepaBeHCTB. OCHOBHBIE METOHBI PEIICHHS HPPalMOHAIBHBIX
HepaBeHCTB. (OCHOBHBIE METOIBl  PELICHUS] CUCTEM M  COBOKYIIHOCTEH  PalMOHAIBHBIX,
WppalMOHAIBHBIX, TMOKA3aTENbHBIX WM JIOTapU(PMHUYECKUX YpaBHEHHWH. YpaBHEHHUS, HEPAaBEHCTBA W
CUCTEMBl C IapaMeTpaMu. [Ipumenenue ypagHenull, cucmem U HEPAGEHCME K PEuleHUIo
Mamemamuieckux 3a0ay u 3a0ay U3 pA3IUYHLIX obnacmell HAYKU U PeanbHoll  JHCU3HU,
unmepnpemayus noayyenHvlx pesyromamos. OyHkimu U rpadukn. DOyHKIMSA, CHOCOOBI 3aaHuUs
¢ynkunu. Bzanmuo obpatabie Qynknn. Kommosunus Gynknuid. [paduk dyHKIN. DneMeHTapHbIe
npeoOpazoBanus rpapukoB ¢yHkuui. OONacTb OmpeneneHus] U MHOXECTBO 3HAYeHUH (QYyHKIHH.
Hymu ¢ynkuun. IIpomexyTku 3HakomoctosiHcTBA. UETHBIE M Heu€THble GyHKuuH. [leproandeckue
¢yakumu.  [IpoMexxyTKH MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl W MHHUMYMBI  (DYHKIIHH.
HauOonbimee m HamMmeHblee 3Ha4YeHUS (YHKIMM Ha MpoMexyTke. JIMHeHHas, KBaapaTWdHas u
npoOHo-NuHelHas QyHKIUH. DJIeMEeHTapHOE MCCIe0BaHUE U TOCTpoeHHe ux rpaduxos. CreneHHas
(GYHKIUS ¢ HATYpaIbHBIM H IIeJIbIM MoKa3areneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpaduK KOpHS
N-oii crermeHu Kak (YHKIUM OOpaTHOM CTENEHW C HaTypalbHBIM TOKazaTtenem. llokaszatenpHas U
norapupmudeckas (yHKUMH, WX cBoiicTBa M rpaduku. Mcmonb3oBanue rpadukoB (QYHKOMHA ISt
pemieHns ypaBHEHHWH. TpHUTOHOMETpUYEcKas OKpPY)KHOCTb, OIPENEIeHne TPUTOHOMETPHYECKUX
(GyHKLUH 4UCIIOBOTO apryMeHTa. PYHKYUOHAbHBIE 3A8UCUMOCIU 6 PEANIbHLIX NPOYECCax U SAGNEHUSX.



I'papuku peanmpHbIx 3aBUcHUMOCTe. ['paduk kommosuimu (QyHKIUH. ['eoMmerpuyeckue 00Opasbl
YpaBHEHUH M HEPaBEHCTB Ha KOOPAMHATHOM IUIOCKOCTH. TpuroHomerpuueckue (GyHKIUHM, HX
cBolicTBa ® rpaduku. I'paduueckue MeTOINbl pelIeHHs ypaBHEHWH M HepaBeHCTB. | paduueckue
METOABl PEIICHMs 3adad ¢ TMapameTpamu. Mcnonvsosarnue epagurxos QyHKyuti 0151 UCCAe008AHUSA
npoyeccog U 3a8UCUMOCHEl, KOMOpble GOZHUKAIOM NpU peuwleHuu 3a0ay u3 opyeux yueOHbix
npeomemos u peanvroil scuznu. Hauana marematndeckoro aHanusa. IlocienoBarenbHOCTH, CLIOCOOB
3aJlaHus MOCNIE0BaTENbHOCTEH. MeToa MaTeMaTHyecKoi MHIYKIUK. MOHOTOHHBIE M OTpaHUYEHHBIE
[0CJIe0BaTeNbHOCTH. VICTOpHS BOZHUKHOBEHHSI MAaTEMAaTHIECKOTO aHaIM3a KaK aHajlu3a 0ECKOHEYHO
MaJbIX. ApudMeTndeckasl 1 reoOMeTpUIecKasi nporpeccuy. beckoHeuHo yObIBaromasi TeoMeTpu4ecKas
mporpeccus. CyMMa OCCKOHEUHO YOBIBAIOIICH TI'e€OMETPHUYECKOW mporpeccuu. JIMHEHHBIH U
SKCIMOHEHIIUANBHBIN pocT. Yncno e. @opmyna CI0KHBIX MPOLECHTOB. Mcnoab308anue npoepeccuu 0s
Ppeuienus peaibHblX 3a0ay npuKkiaonozo xapaxmepa. HenpepbiBHble QyHKINHU U UX cBoMcTBa. Touku
paspbiBa. AcuMnToThl rpadukoB ¢yHkuuii. CBoiicTBa (pyHKIMI HEMpephIBHBIX Ha oTpe3ke. Meton
WHTEPBAJIOB JJIsl pelICHUsI HepaBeHCTB. [IprMeHeHne cBOMCTB HENMPEPHIBHBIX (BYHKIUHA AT PEeLICHHUS
3agau. IlepBas u BrOpas mpousBonHble (yHKuuH. OmnpeneneHue, reoOMETpUYecKUid U (HU3N4YeCKuit
CMBICIT TPOM3BOJHON. YpaBHEHHE KacaTenbHOH K rpaduky (yHKuuu. [Ipon3BoaHBIC IEMEHTAPHBIX
¢ynkuuii. [IponsBogHas CyMMbl, MPOU3BEACHHUS, YACTHOTO M KOMMO3WLUHN (QyHKuMH. [IpuMmeneHne
IPOM3BOJHOM K HCCIEIOBaHMIO (YHKIMH HAa MOHOTOHHOCTH U 3KCTpeMyMbl. HaxoxneHue
HauOOJbIIEr0 M HAWMEHBLIETO 3HAUYEHWH HENpepblBHOM (yHKIMKM Ha oTpes3ke. [lpumenenue
NPOU3BOOHOU OJISl HAXONCOCHUS. HAUTYHULe20 PeuleHUsi 8 NPUKIAOHbIX 3a0adax, 01 OnpedeieHus
CKOPOCMU U YCKOPEHUs npoyeccd, 3a0anno20 gopmynou unu epaguxom. IleppoodpasHasi, OCHOBHOE
CBOMCTBO TmepBooOpasHeiX. IlepBooOpasHbie snemeHTapHBIX GyHKIHA. [IpaBuma HaxoXIeHHS
nepBooOpasHeix. MHTerpan. ['eomerpuueckuil cmbici HHTerpaina. BpluncieHue omnpeaenéHHOro
uHTerpana mo ¢opmyne Herorona-Jleionuna. /lpumenenue unmeepana Oiisi HAXOHCOEHUs NaOwaoetl
niockux ¢ueyp u 00vémos eceomempuyeckux men. llpumepsr pemeHH AUQHEpEeHITHATEHBIX
ypaBHeHUH.  Mamemamuueckoe  MoOenuposanue  peaivbHblX  NPOYeccog ¢ NOMOWDbIO
oughpepenyuanvuvix ypasuernuti. MHOXKECTBa M JTOTHKA. MHOXKECTBO, Olepaluy HaJl MHOKECTBAMH U
ux cBoicTtBa. uarpammel Dilnepa-Benna. llpumenenue meopemuxo-mMHOMNCECMEEHHO20 annapama
OJisL ONUCAHUA PEATbHLIX NPOYECCO8 U AGNEeHU, NPU peulenul 3a0ay U3 opyeux y4eOHvix npeomemos.
Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYeCKOTO OOBEKTa, CJIEACTBHE, JOKa3aTelbCTBO,
paBHOCHIBHBIE ypaBHEHMs. IIpsMmble W IUIOCKOCTH B HpOCTpaHCTBE. (OCHOBHBIE MOHATHS
crepeomerpud. Touka, mpsiMas, IUIOCKOCTb, HpOCTpaHCTBO. IloHATHE 00 aKCHOMaTHYECKOM
MIOCTPOECHUHU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH U CIEACTBUA U3 HUX. B3anMHoe pacnonoxenue
MPSIMBIX B MPOCTPAHCTBE: MepeceKaroInecs, napajuieidbHble U CKpenuBaromuecs npsamsie. [IpusHaku
CKpEIMBAOLINXCS MPSIMBIX. [TapamiensHOCTh IPAMBIX U INIOCKOCTEN B MIPOCTPAHCTBE: MapaJlIe/IbHbIE
NpsIMBIE B IPOCTPAHCTBE, MAPALIENBHOCTh TPEX MPSMBIX, NMapajUIeIbHOCTh NMPSMONW M IUIOCKOCTH.
[MapannensHOoe ¥ IHEHTPAILHOE NPOCKTUpOBaHHE, wu300pakeHue ¢uryp. OCHOBHBIE CBOMCTBa
napajjieNbHOro NpoeKkTupoBaHusA. M3oOpaxkenne (uryp B MapajulebHOM MNPOEKUUH. YTIBl €
COHAIIPABJIICHHBIMU CTOPOHAMHM, YIOoJl MEXAYy MpsAMBIMH B TpocTpaHcTBe. llapamnensHOCTb
IJIOCKOCTEW: MapajuleiibHble IUIOCKOCTH, CBOMCTBA HapajulelbHbIX ILIockocTed. IIpocreiimue
MPOCTPAHCTBEHHBIE (QUIYpPHl Ha IUIOCKOCTH: TETPad/lp, NapajulelienuIie]l, MOCTPOCHUE CEUSHH.
Tlepnenouxynsaprocmos npsAMOU U NIOCKOCMU. NEPREHOUKVISAPHbIC NPAMbIE 8 NPOCNPAHCMEe, NPIMble
napanienvHvle U NEPNeHOUKVIAPHblE K NIOCKOCMY, HNPUSHAK HNEPREHOUKYIAPHOCIU NPAMOU U
NJIOCKOCMU, MeopeMd O NpAMOU nepneHOUKyiapHou niockocmuy. OpPTOTOHAIBHOE MPOEKTHPOBAHHE.
[lepieHaUKyIIp W HAKIOHHBIE: PACCTOSIHME OT TOYKH JO IUIOCKOCTH, PACCTOSIHHE OT MpPSMOH N0
IUIOCKOCTH, TPOEKUusi (UIypel Ha IUIOCKOCTb. [lepneHouKkynapHOCmbs NAOCKOCMEn: NpUsHax
nepneHOUKyIsipHocmu 08yx niockocmei. Teopema o mpéx nepnenOuxyasipax. YTIbl B IPOCTPAaHCTBE:
YroJl MEXIy MNpsSMOM M IUIOCKOCTBIO, JIBYTPaHHBINM Yroj, JMHEWHBIM Yroja JBYIPaHHOIO YIJia.
TpéxrpaHHblii 1 MHOTOrpaHHble yribpl. CBOHCTBA IUIOCKMX YIJIOB MHOTrorpaHHoro yria. CBoicTBa
IUIOCKUX ¥ JABYTPAaHHBIX YIJIOB TPEXTPAHHOTO yria. TeopemMbl KOCHHYCOB M CHHYCOB JUIS
TpEXTrpaHHOro yriia. MHOrorpaHHukH. Buibl MHOTOrpaHHUKOB, pa3BEPTKAa MHOrorpaHHuka. Ilpuzma:
N-yroipHas IMpu3Ma, MpsiMas M HAKJIOHHAS INPHU3MbI, OOKOBas M TMOJHAs TOBEPXHOCTH NPHU3MBI.
[Tapannenenunen, npsMOYroibHBIA Tapaienenunen U ero cBoictBa. Kpardailmne nytu Ha
MMOBEPXHOCTH MHOTOrpanHuka. Teopema Diiepa. [IpoctpancTBenHas teopema [Iudaropa. [Tupamuna:
N-yrosipHas MUpaMuja, NpaBuibHas W yceu€HHas nupamuibl. CBolicTBa péOep M OOKOBBIX I'paHel
MpaBWJIBHOW mupaMuzbl. I[lpaBuwiibHbIE MHOTOTPAaHHUKH: MpaBHJIbHAas MpU3Ma M IpaBHIbHAs
MpaMuaa, MpaBWIbHAS TPEYrojbHas MUpaMuAa M TPaBWIBHBINA TeTpalrap, kKyO. IIpencrasienne o
MPAaBWIBHBIX MHOTOTPaHHHMKAX: OKTa’ap, JAOAEKa’Jlp W HKOocajap. BerunciaeHwe 5>1€MEHTOB
MHOTOIPaHHUKOB: p&€Opa, quaroHany, yrisl. [1nomans 60KOBOW MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH
MPSIMOM TIPU3MBI, TUIOMIAb OCHOBAHNHN, TeOpeMa 0 OOKOBOW MOBEPXHOCTH MpsiMON nmpu3Msl. [lnomans
OOKOBOHM IMOBEPXHOCTH W IOBEPXHOCTH IMPABUIBHOW MHpPaMHJbI, TEOPEMa O IUIOMIAN yCeUEHHOMN
nupaMuasl. Cummempus 8 npocmpancmee. INeMeHmMbl CUMMEMPUU NPABUTLHBIX MHO202PAHHUKOS.



CumMMeTpus B IPaBIJILHOM MHOTOTPAaHHHKE: CHMMETPHS Mapajuiesenuiea, CAMMETPHS TPaBHIBHBIX
MIPU3M, CHMMETPHUS IPaBUILHON THPAMUIBI.

Temna Bpamenus. [lonarus: numMHAPUYECKass TOBEPXHOCTh, KOHWYECKAsl TIOBEPXHOCTH, cheprudecKas
TTOBEPXHOCTh, 00pa3yromue moBepxHocTel. Tema BpaleHus: MIIWHADP, KOHYC, YCEUEHHBIA KOHYC,
cdepa, map. Bzaumnoe pacmonoxenue cepbl M IUIOCKOCTH, KacaTellbHasl IUIOCKOCTh K cdepe.
Hzo0paxkenne Ten BpaieHusi Ha TUIOCKOCTH. Pa3BépTka nunuuzapa u xonyca. Cummerpus chepbl u
mapa. OO0béM. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME MPSMOYTOIBHOTO
napajnjenenumena u cieAcTBus u3 He€. OObEM MPAMON U HAKIOHHOHN NPU3MBI, IUIHMHIPA, THPAMUIBI
n koHyca. O0BEM mapa W mapoBoro cerMenra. KoMOWHAIuMM Tesl BpamleHHs U MHOTOTPaHHHKOB.
[Ipu3ma, BhMcaHHAas B NWIMHIpP, ONMCaHHAs OKojo muinuHapa. llepecedenme cdepsl m mapa c
miockocThio. Kacanne mrapa u cdepsl mmockocTeio. [loHATHE MHOTOTpaHHHMKA, OMHCAHHOTO OKOJIO
cdepsl, chepbl, BHHCAHHONH B MHOTOTPaHHUK WU TeJIO BpalieHus. [lnonaas ToBepXHOCTH HUITHHIIPA,
KOHyca, Tiomans chepsl u e€ gacteir. [lomobue B mpoctpancTse. OTHOIIEHHE 00HEMOB, TUIOMAACH
moBepxHocTell monoOHBIX Quryp. llpeoOpaszoBanme momobws, roMoTeTusa. PeuweHue 3a0ay Ha
NIOCKOCMU € UCHONb308AHUEM — Cmepeomempudeckux  memooos.  Ilocmpoenue  ceuenuii
MHO20SDAHHUKOG U MeN 6PAUeHUs: CedeHUuss YUIUHOpa (napaiienvHo U NepHeHOUKYIAPHO ocu),
ceueHus KOHyca (napaiieibHoe OCHOBAHUIO U NPOXodsujee Yyepe3 8epuiuty), ceyeHus uapa, memoobvl
NOCMPOeHUsi CedeHUli: Memoo cledo8, Memoo GHYMPeHHe20 HPOeKMUPOBAHUs, Memoo NepeHocd
cexyujeti niockocmu. BEKTOpbl U KOOpAUHATHI B MpocTpaHcTBe. [IOHATHS: BEKTOp B NMPOCTPAHCTBE,
HyJIEBOM BEKTOp, JIMHA HEHYJIEBOTO BEKTOpAa, BEKTOPHl KOJUIMHEApHBIE, COHAMPABICHHBIE U
MIPOTUBOIIOIOKHO HAIIpaBIIEHHBIE BEKTOPHI. PaBeHCTBO BEKTOPOB. J[eHCTBHSI ¢ BEKTOpaMH: CIIOKEHUE
Y BBIYMTAaHHE BEKTOPOB, CyMMa HECKOJBKHX BEKTOpPOB, YMHOXEHHE BeKTopa Ha uucio. CBoiicTBa
clokeHus1 BeKTopoB. CBOICTBa YMHOXKEHHUSI BeKTopa Ha yucio. [loHATHE KOMIUTaHapHBIE BEKTOPHI.
[Ipu3Hak koMIUIaHapHOCTH TpEX BekTOpoB. IIpaBuno mapamienenunena. Teopema O pa3ioKEHUU
BEKTOpa Mo TPEM HEKOMILUTaHapHBIM BekTopaM. [IpsiMoyronbHas cuctemMa KOOpJUHAT B IPOCTPAHCTBE.
Koopaunater BekTopa. CBA3b MEXAY KOOpAMHATAMHU BEKTOpa U KOOPAMHATAMHU TOYEK. YTOJI MEXIY
BekTopamu. CKalsipHOE TPOU3BEICHHE BEKTOpOB. BekTopsl B mpocTpaHcTBe. Omnepanuu Haj
BekTOpaMu. BekTopHOE yMHOKE€HHE BEKTOPOB. CBOICTBA BEKTOPHOTO YMHOKeHUA. [IpsamoyronbHas
cucTeMa KOoOpAWHAT B mpocTpaHcTBe. KoopauHartel BekTopa. Paziokenue Bekropa mo Oasucy.
KoopanaaTHO-BEKTOPHEII METOJT TIPY PEIICHUH TeOMETPUIECKHX 3a1ad. [IBIKeHUsT B POCTPAHCTBE.
IBwkenns mnpoctpancTtBa. OrtoOpaxkeHus. J[[Bmwxkenns u paBeHcTBO Quryp. OOmme CBOWCTBa
JBW>KEHUM. BuIbl [BWKEHUN: TMapajulesibHbli MEPEHOC, LEHTpalbHasg CHUMMETpPUS, 3€pKaJibHas
CUMMETPHUS, TOBOPOT BOKPYT mpsimMoii. [IpeoOpazoBanus nogoowus. [Ipsmas u chepa Diinepa.

BepositHocte u craructuka. ['pad, cBs3ublidi rpad, myta B rpade: nukiael U nend. CreneHb
(BasieHTHOCTB) BepiivHbL. ['padbl Ha miockoctu. JepeBbst. CiydaiiHble SKCIIEPUMEHTHI (OMBITHI) U
cllyyaiiHble COOBITHS. JJeMEeHTapHble COOBITHA (MCXOmbl). Beposmuocme cayuaiinoco cobvimus.
bnuzocmv uwacmomwr u  eeposmmocmu  cobvimuti.  CiyyailHblE ONBITBI C PaBHOBO3MOXXHBIMH
JIIEMEHTAapHBIMUA ~ coObITHsIMH.  Omepanuut  HaJl  COOBITUSIMH: — TlepecedeHue, OObeJHMHEHHE,
MPOTUBOINOJIOKHBIE cOObITHA. narpammel Ditnepa. dopmyna CI0XKEHHsI BEPOSATHOCTEH. Y CIOBHAs
BEPOATHOCTb. YMHO)KEHHE BEpOATHOCTEH. [lepeBo cimywailHOro skcnepumenta. Dopmyaa HOAHOU
seposmuocmu. Popmyna baiieca. HezaBucumele coObiTHsI. BuHapHBIN CITy4ailHBIN OIBIT (MCIIBITAHUE),
ycnex u Heynaada. HezaBucumsble ucnpitanus. Cepus HE3aBHCHMBIX HCIBITAHUM 10 TEPBOTO ycmexa.
[lepecranoBku u pakxropuan. Yucmo coueranuii. Tpeyronpauk [lackans. ®opmyna 6maoMa HeroToHa.
Cepus nezasucumvlx uchoimanuti bepuynnu. CiydaiiHbplli BbBIOOp M3 KOHEUHON COBOKYIIHOCTH.
Cnyuyaitnas BenuunHa. Pacnpenenenue BepositHocTed. J(narpamma pacnpenenenus. Onepanuu Haja
CIlyd4allHBIMH BEJIMYMHAMU. buHapHas ciaydaiiHad BennuuHa. [Ipumepsl pacnipeneneHuid, B TOM YHCIe
reomerpuyeckoe M OuHOMHanmbHOe. COBMECTHOE paclpelefieHHe ABYX CIy4aiHbIX BEJIMYHH.
HesaBucumple ciy4ailHble BeJWYUHBL. MareMaTHyeckoe OXHIAHHE CIy4alHOH  BEJIUYMHBI
(pacupenenenust). [lpumepsbl npUMEHEHUS MAMEMAMUYECKO20 O0XCUOAHUSL (Cmpaxoeanue, 10mepes.).
MaremaTuyeckoe OXHIaHWE OMHAPHOU CIydallHOW BEIMYMHBI. MaTeMaTHUECKOe OKMAAHUE CYMMBI
CIy4allHBIX BENMYMH. MareMaTtndeckoe OXHIaHHEe TEeOMETPHYECKOTO0 UM  OHHOMHAIIBHOTO
pacnpenenenuil. Jlucnepcus W CTaHAAPTHOE OTKIOHEHWE CIYYaiHON BEIMYMHBI (pacipeaeieHus).
Hucnepcusi OuHapHOW CilyyailHOM BenMuYMHBI. MaTeMaTHUecKoe OXKUAAHUE TPOU3BEACHUS U
JUCTIEpCUs] CyMMBI HE3aBHCHUMBIX CIy4YalHbIX BeNWYMH. Jlucmepcus W CTaHJapTHOE OTKIOHEHUE
OMHOMHUANBEHOTO pacrperenenus. Jlucnepcuss W CTaHIAPTHOE OTKIOHEHHWE T'€OMETPHYECKOTO
pacnpenenenus. HepaBencto UeOniméBa. Teopema YeOniuépa. Teopema bepaynnu. 3akon 0onbmmx
yucen. BpiOopounblii MeTox uccienoBaHui. BreiOopounble  xapaktepucTukd. OueHHBaHUE
BEPOATHOCTH COOBITHS TO BBHIOOPOYHBIM JaHHBIM. I[IpoBepka MpOCTEHmIMX THUMOTE3 C MOMOIIBIO
M3y4YEHHBIX pacnpeneneHuil. HenpepriBHble ciaydalinble BenuuuHbl. [IpuMeprl. @yHKINSA INIOTHOCTH
BEPOATHOCTH pacmpezeneHus. PaBHOMepHOe pacpeaeneHle U ero CBOMCTBa. 3aJau, MPUBOJAIINE K



MTOKa3aTeIbHOMY pacIpeneieHuIo. 3amadn, MPUBOAAIINE K HOpMaJIbHOMY pacrpeaciieHnto. OyHKIus
IDIOTHOCTH BEPOSITHOCTH TIOKA3aTEILHOTO pacupenencHus, (YHKIUS IUIOTHOCTH BEPOSITHOCTH
HOpPMaJIbHOTO pactpeaeneHusi. OyHKIMA TUIOTHOCTM M CBOWCTBa HOPMAJIBHOTO pPaCHpPECICHHUS.
[TocnenoBaTeIbHOCTh OJWHOYHBIX HE3aBHCHMBIX COOBITHH. 3amauu, MPUBOAAIINE K PaCIpEICICHUIO
Ilyaccona. KoBapumanus mAByX ciay4daiHbIX BeiauuudH. KoahQUIMEHT JIMHEHHOW KOPPEISIHU.
CoBMecTHBIE HAOMIOACHUS JBYX BeMHYMH. BbiOOpouHBIH kod(duimeHT koppensiuu. Paznmuue
MEXIY JMHEWHOW CBSI3bI0 W NPUYMHHO-CIIEICTBEHHOM CBs3bl0. JIMHENHasd perpeccus, MeETOJ
HalMEHBIIIUX KBaJPaTOB.



4. COJEP) KAHUE JUCHOUIIJINHBI (MK, IIM), CTPYKTYPUPOBAHHOE 110 TEMAM

(PABJEJIAM) C YKASAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA

AKAJIEMAYECKHX YACOB U BUJIOB YUEBHBIX 3AHATHI

Ce Jint Ipumeuyanue
me | o epa
Kon HaumeHoBaHue pa3nenoBu | cr Komneren- | Typ
3aHATHSA TeM /BU]I 3aHATHUSI/ p/ cl;) 107074 a
Ky
pc
Paznen 1. Unciia 1 BbIYHCJIEHHUA.

11 Tema 1.1. ParnonansHbIe yncia. 1 2 | OK01,0K JI1.1 J11.2 | Jlexuus-
OOGBIKHOBEHHBIE U AECATHYHBIE POOH, 02, OK 03, D132 33 | Busyanusaums
MIPOIIEHTHI, 0ECKOHEYHBIE TIEPHUOTNIECKIIE OK 04, OK
npobu. IlpuMmenenne mpoOeit i MpoIeHTOB 05, OK 06,

JUTSL peIlICHUs IPUKIAIHbBIX 3a/1a4 U3 OK 07
Pa3IMYHBIX OTpaciied 3HaHUM U peanbHOU
JKU3HU. (KOMOWHHP. YPOK)

1.2 Tema 1.2. JlefiCTBHUTENILHEIC YKCIA. 1 2 | OK01,0K JI1.1 JI1.2 | Pabora B MaibIx
PanuoHanbHBIE U UPPALMOHATBHEIE YUCIIA. 02, OK 03, 33 rpymmax
ApudmeTraeckre onepanuu ¢ OK 04, OK
JIECTBUTENbHBIMU YUCIaMU. MOyJIb 05, OK 06,

JIEMCTBUTEIILHOTO YHCJIa ¥ €T0 CBOMCTBA. OK 07
(xoMOuHMp. YpOK)

1.3 1 2 | OK01,0K JIL.1J11.2
Tema 1.3. HpI/I6J'II/I)KéHHLIe BBIYMCJICHUS, 02, OK 03, 93 Jlexuus
[paBUJjIa OKPYTIICHUA, IPUKUIKA U OLICHKA OK 04, OK
pe3ysbTaTa BEIYUCICHUN. (KOMOUHUD. YPOK) 05, OK 06,

OK 07

14 Tema 1.4. Cmenens ¢ yeavim noxazamenem. 1| 2 | OKO01,0K J1.1J11.2
Bunom Hetomona. Hcnonvsoeanue 02, OK 03, 33 PaGora B MabIx
nooxoosiwel hopmel 3anucu OK 04, OK rpymnnax
OeliCmeUmenbHbIX Yuce 05l peuleHus 05, OK 06
NPAKMUYecKux 3a0ay u npedCcmaeieHus
Ooannvix. (Ilp.)

15 1 2 | OK01,0K JI1.1J11.2
Tema 1.5. ApudmMeTudecKuiit KopeHb 02, OK 03, 33 Jlekuus
HATypaIbHOW CTENEHH M €T0 CBOKWCTEBA. OK 04, OK
(KoMOHHHUD. YPOK) 05, OK 06,

OK 07

1.6 1 2 | OK01,0K JI1.1 JI1.2 | PaboTa B MambIx
Tema 1.6. CTeneHs ¢ palliOHAIbHBIM
IIOKa3aTelleM U €€ CBOMCTBA, CTEIEHb C 02, OK 03, > rpymax

) ’ OK 04, OK
JIEUCTBUTEIBHBIM MOKa3aTeNIeM. (KOMOUHHD. 05, OK 06,
YPOK) OK 07

1.7 1 2 | OK01,0K JI1.1 JI1.2 | Jlekmus-
Tema 1.7. Jlorapudm umcina. CoricTBa 02, OK 03, 23 BHU3yaJIH3AIHS
norapudma. JlecsaTuunblie 1 HaTypalbHbIE OK 04, OK
J0TapUPMBIL. (KOMOUHHUD. YPOK) 05, OK 0o,

OK 07

18 Tema 1.8. CuHyc, KOCHHYC, TAHT€HC, 1 2 | OK01,0K J1.1 J11.2
KOTAHTEHC YKCIIOBOTO apryMeHTa. 02, OK 03, 33 Jlexumst
ApKCcHUHYC, apKKOCUHYC U apKTaHTCHC OK 04, OK
YHCIIOBOTO apryMEHTA. (KOMOUHHD. YPOK) 05 OK 07

1.9 JI1.1 J11.2 | Jlekums

Tema 1.9. HaTypanbsHsle U nienble uncia.




[IpumeHeHre MpU3HAKOB AETUMOCTH HETIBIX
yuces, HanOoJIbIIMI 00U JEIUTENb
(manee - HO/I) n HaumeHnsblee obd1ee
kpatHoe (nanee - HOK), ocratkos mo
MOJTyITt0, anropuT™Ma EBKIHMIa ayist perenns
3a/1ay4 B LEJIBIX YHACHAX. (KOMOMHUD. YPOK)

33

110 Tema 1.10. KomIutekcHble uncia. OK01,0K | JI1.1JI1.2 | Jlekmms
AnreGpanueckas ¥ TPUTOHOMETpUYECKast 02, OK 03, 33
(hopMBI 3aTIMICH KOMIUIEKCHOT'O YMCIIa. OK 04, OK
(KOMOHMHHD. YPOK) 05, OK 07

111 Tema 1.11. Apugpmemuueckue onepayuu ¢ OK 01,0K | JI1.1 JI1.2 | PaGoTta B MansIx
KOMNAeKCHbIMU wucaamu. Mzo0opasicenue 02, OK 03, 33 rpymnmnax
KOMNJIEKCHbIX YUCel Ha OK 04, OK
KoopOuHamHou niockocmu. @opmyna 05, OK 07
Mpyaspa. Kopnu n-oii cmenenu u3
KomnaekcHozo uucaa. Ilpumenenue
KOMNIIEKCHbIX YUcCel 015 peuleHus
Quzuyeckux u ceomempudeckux saoay. (Ilp.)

Pa3nen 2. YpaBHeHUs] M1 HEPABEHCTBA.

2.1 Tema 2.1. ToxaecTBa U TOXKIECTBEHHEIE OK 01, OK JI1.1J11.2 | Jlexkuus-
npeo6pa3oBanusi. Y paBHEHUE, KOPEHD 02, OK 03, 93 BH3yaIIN3aLHs
ypaBHEHUS. PaBHOCUIIbHBIC YPABHEHHUS U OK 04, OK
ypaBHEeHUs-clleAcTBUs. HepaBeHCTBO, 05, OK 07
pelIeHne HEPABEHCTBA. (KOMOMHUD. YPOK)

2.2 OK 01, OK JI1.1JI1.2 | Jlekuus
Tema 2.2. OcHo8Hble MemoObl peuieHUs § 02, OK 03, 3
yenvix u OPOOHO-PAYUOHATILHBIX YPAGHEHULL U OK 04, OK
nepaegercms. (Ip.) 05, OK 07

2.3 Tema 2.3. MHOTOWICHBI OT OJTHOM OK 01, OK JI1.1 JI1.2 | Pabora B MamibIx
TniepeMeHHoiA. JleNienne MHOro4IeHa Ha 02, OK 03, 93 rpymmnax
MHOT'OWIEH ¢ ocTatkoM. TeopeMa besy. OK 04, OK
MHOro4JIeHbI ¢ UENBIMU KO3 (HUITUEHTAMH. 05, 0K 07
Teopema Buera. (komOuHup. ypoK)

2.4 OK 01, OK JI1.1 JI1.2 | Pabora B MaJIbIX
Tema 2.4. [IpeoOpazoBaHUs YHUCIOBBIX

o 02, OK 03, 93 rpymnmnax
BBIPAKEHUH, COIEP>KAILNX CTEIICHU U KOPHHU. OK 04, OK
(KoMOHHHUD. YPOK) 05, OK 07

2.5 Tema 2.4. [Ipeobpazosanus 4ucio8ulx OK 01, OK JL1 L2 ) Jlexus-
BBIPACEHUL, COOEPIHCAUUX CIEeneHU U %ZK 85 00312 93 BHSYATHSAIHA
kopHu. (IIp.) 0, OK 07

2.6 Tema 2.5. UppanoHanbHble ypaBHEHUS. OK 02, OK JIL1TJTL2 | Jlexius-
OCHOBHBIE METO/IbI PEIICHHUS 03, 0K 04, 93 BUSyaTHsaltis
VMPPALMOHAIBHBIX YPABHEHUN. (KOMOHHHMD. 8)7K 05, OK
YPOK)

2.7 Tema 2.5. MppannoHanbHble YpaBHEHHUS. OK 02, OK JIL.1JI1.2 | Jlekuus-
OCHOBHBIE METO/IBI PEIIEHHS 03, OK 04, 93 BU3YaJIU3aIUs]
HMPPALMOHAIBHBIX YPABHEHUMN. (KOMOHHHMD. OO7K 05, OK

YPOK)




2.8 Tema 2.6. [Toka3aTesbHbIC YpaBHEHHS. OK 02,0K | JI1.1J11.2 | Jlekums-
OCHOBHBIE METOIBI PEIICHUS 03, OK 05 33 BU3YaIIH3aLlHs
MOKAa3aTeNIbHbIX YPaBHEHUH. (KOMOUHUP.

YPOK)

2.9 Tema 2.7. [Ipeobpazosanue evipadicerutl, OK 02, OK JI1.1 JI1.2 | Pabora B MansIxX
cooepaicawux nozapugpmot. (Ilp.) 03, OK 05 93 rpymnmax

2.10 Tema 2.8. JlorapudmMuieckue ypaBHEHUSI. OK 02, 0K | JI1.1JI1.2 | Jlekuus-
OCHOBHbIE METO/IbI PEIICHUSI 03, OK 05 93 BU3YaJIH3aIHs
norapu(MUYECKUX ypaBHEHHH. (KOMOUHHD.

YPOK)

211 Tema 2.9. OCHOBHBIEC TPUTOHOMETPHUYUECKHUE OK 01, OK JI1.1 J11.2 | Jlekuus
bopmyubl. [IpeoGpasoBanue 02, OK 03, 33
TPUTOHOMETPHUIECKIX BBIPAKECHUH. OK 04, OK
(KOMOHMHHD. YPOK) 05, 0K 07

2.12 OK 01, OK JI1.1 JI1.2 | Pabora B MajbIx
Tema 2.9. OcrogHbie mpuconomempuiecxue 02, OK 03, 33 rpymnmnax
dopmynsi. Ilpeobpazosarue OK 04, OK
mpu2oHomMempuyeckux svipaxceruti. (Ilp.) 05, OK 07

2.13 OK 01, OK JI1.1 JI1.2 | Pabora B MajbIX
Tema 2.10. Pemienre TpUrOHOMETPHYECKUX 02, OK 03, 33 rpymnmax
YpaBHEHU. (KOMOUHHUP. YPOK) OK 04, OK

05, OK 07

2.14 OK 01, OK JI1.1 JI1.2 | Pabora B MajbIx
Tema 2.10. Pewtenue mpucoHomempuieckux 02, OK 03, 33 rpymmax
ypaenenuil. (Ilp.) OK 04, OK

05, OK 07

2.15 Tema 2.11. PemieHue cucTem JIMHEUHBIX OK 01, OK JI1.1 J11.2 | Jlekuus-
ypaBHEHUI. MaTpuia CuCTEMbI TUHEHHBIX 02, OK 03, 33 BH3yaU3aLHs
ypaBHeHUI. OnpenenuTens MaTpUIlbl 2X2, OK 04, OK
€ro TeOMETPUIECKHIA CMBICI U CBOWMCTBA, 05, OK 07
BBIUMCIICHNE €T0 3HAUEHUS, TPIMEHEHUE
OTIpeACTUTENS IS PEIIeHNUs CUCTEMBI
JINHEVHBIX YPaBHEHUU. (KOMOUHUP. YPOK)

2.16 Tema 2.12. Peuienue npukiaonvix 3a0ay ¢ OK 01,0K | J1.1JI1.2 | PaGoTa B MabIx
ROMOWBIO CUCHEeMbL IUHEUHBIX VPAGHEHULL. 02, OK 03, 93 Ipynmax
Hccredosanue nocmpoennou mooenu ¢ OK 04, OK
nomowwbio mampuy u onpedeiumenetl. (Ilp.) 05, OK 07

2.17 Tema 2.13. [TocTpoeHue MaTeMaTHYECKUX OK 01, OK | JIL.1 JI1.2 | Jlexums-

. o 02, OK 03, 93 BHU3YaJIU3alus
MOJIeJIel peabHON CUTYAI[H C TTIOMOIIIBIO OK 04. OK
YpPaBHEHUI U HEPABEHCTB. (KOMOUHUP. YPOK) 05 OK’ 07

2.18 Tema 2.14. [Ipumenenue ypagrnenuii u OK01,0K | JI1.1JI1.2 | Pa6ora B MaibIx
HepABeHCcMe K PeUEeHUI0 MAMEMAmuieckux 02, OK 03, 93 rpymmax
3a0a4 U 3a0a4 U3 paiudHsix odbracmeti OK 04, OK
HAayKu u peanvrou sxcuznu. (I1p.) 05, 0K 07

2.19 Tema 2.15. Cucrema v COBOKYMHOCTh OK 02, OK JI1.1J11.2 | Jlexkuus-
ypaBHEHHI M HEPABEHCTB. PABHOCHIIbHBIE 03, OK 04, 33 BU3yaITH3aLHs

OK 05

CUCTEMBI U CUCTEMBI-CIEICTBUS.
PaBHOCUITbHBIE HEPABEHCTBA. (KOMOHUHMD.

YPOK)




2.20 Tema 2.16. OT60p KopHeii OK 02, OK JI1.1J11.2 | Jlexkuus-
TPUTOHOMETPHUECKUX YPABHEHHMI C (gﬁ (85 (();Z 93 BH3yaTH3aiuA
MTOMOILBIO TPUTOHOMETPHYECKOM 07 ’

OKPY’KHOCTH. (KOMOMHHD. YPOK)

2.21 OK 02, OK JI1.1 JI1.2 | Pabora B MajbIx
Tema 2.17. Pemienre TPUTOHOMETPHIECKUX 03, OK 04, 93 rpymmax
HEPABEHCTB. (KOMOMHHP. YPOK) OK 05, OK

07
2.22 Tema 2.18. OCHOBHBIE METOIBI PEIICHHS OK 02, OK JI1.1 JI1.2 | Pabota B MajbIX
MOKAa3aTENIbHBIX U JIOTapU(PMUISCKUX 03, OK 04, > rpymax
P OK 05, OK
HEPABEHCTB. (KOMOMHHP. YPOK) 07
2.23 Tema 2.18. OcHogHble MemOoObl peuieHUs OK 02, OK e
b 03, OK 04, 93 BH3YaJTH3AII
NOKA3AMENbHBIX U N02APUPMULECKUX OK 05, OK
Hepasencms. (Ilp.) 07

2.24 OK 02, OK JI1.1 JI1.2 | Pabora B MajbIX

Tema 2.19. OCHOBHBIE METO/IbI PEILICHUS

. 03, OK 04, 93 rpyImax
UPPAIMOHATBHBIX HEPABEHCTB. (KOMOMHUD. OK 05, OK
YPOK) 07

2.25 Tema 2.20. OCHOBHBIE METOJIbI PEILICHUS OK 02, OK JI1.1 JI1.2 | PaboTa B MasbIx
CHCTEM U COBOKYITHOCTEN PaIlHOHAIBHBIX, 03, OK 04, 93 rpymnmax
UPpalMOHANBHBIX, TOKA3aTEbHBIX U OK 05, OK
JorapupMUIecKuX ypaBHEHUH. (KOMOHHHD. 07
YPOK)

2.26 OK 02, OK JI1.1 JI1.2 | PaGora B MaJbIx
Tema 2.21. YpaBHEHUs1, HEPABEHCTBA U 03, OK 04, 23 rpyImnmax
CHCTEMEI C ITapaMeTpaMHu. (KOMOUHUP. YPOK) OK 05, OK

07

2.27 Tema 2.22. [Ipumenenue ypagnenui, cucmem OK 02,0K | JI1.1JI1.2 | Pa6ora B MaibIx
U HEePABEHCME K PEUEeHUIO MAMEMAMUYeCKUX 03, OK 04, 93 rpymnnax
3a0ay u 3404y U3 paziuyHLIX obracmet OK 05, OK
HAYKU U PearbHOU HCUZHU, UHIMepnpemayus 07
Noay4YeHHvIX pe3yavmamos. (Ilp.)

Pa3nen 3. ®yHKUHMHU U TPAPUKH.

31 Tema 3.1. OyHkuus, CoCOOBI 3a1aHUA OK 02, OK JL1JIL.2 | Jlexuns-

03! OK O4a 33 BU3YyaJIn3alus
¢ynkiun. BzanmMuo oOpaTHbIe QYHKIINH. OK 05. OK
Kommosurust ¢hyHKITH#H. (KoOMOUHHD. YPOK) 07

3.2 OK 02, OK JI1.1 JI1.2 | Pabora B MajbIX
Tema 3.2. I pagux @pynxyuu. Snemenmapmvie 03, OK 04, 23 rpymmax
npeobpazosanus epapuxos gynuryui. (Ilp.) OK 05, OK

07

3.3 Tema 3.3. OGnacTh onpeneneHus U OK 02, OK JI1.1 JI1.2 | Pa6ora B ManbIxX
MHOKECTBO 3HauYeHUH Gynkumu. Hynu 03, OK 04, 33 rpynnax
¢bynkun. [TpomexyTku OK 05, OK
3HAKOIIOCTOSHCTBA. YETHBIC U HEUETHBIE 07
¢ynkuuu. [lepuonnueckue GyHKuuu.

(KOMOHMHHD. YPOK)

3.4 Tema 3.4. [IpoMeXyTKH MOHOTOHHOCTH OK 01,0K J1.1J11.2 | Jlekums-

GbyHKIH. MakCUMyMBl 1 MUHHUMYMBI 02, OK 03, 33 BU3YaTM3aIHst
OK 04, OK

¢yskuuu. Hanbonpliee v HauMeHplee




3HaYCHUS PYHKIHUK Ha IPOMEXKYTKE. 05, OK 07
(xoMOUHHD. YPOK)

3.5 Tema 3.5. Jlunelinas, KBajpaTuIHas u OK01,0K | JI1.1 JI1.2 | Jlekius-
ApoOHO-NMHENHas QYHKIMH. DIIEMEHTApHOE 02, OK 03, 93 BH3YaJIM3aIHs
UCCIIEIOBAHUE U TOCTPOCHHE UX IpaduKoB. OK 04, OK
(KOoMOHMHHD. YPOK) 05, OK 07

3.6 Tema 3.6. CteneHHast GYHKIHS C OK01,0K | JI1.1JI1.2 | PaboTa B Manbx
HATypaJbHBIM U IIEJIBIM MOKa3aTeneM. Eé 02, OK 03, 33 rpymmnax
CBOMCTBa U IpaUK. (KOMOHHHUP. YPOK OK 04, OK

padux. ( p. YPOK) G5, OK 07,

3.7 Tema 3.7. CBoiicTBa U rpadvK KOpHs N-0i OKO01,0K | JI1.1JI1.2 | Jlekuus-
CTENCHU KaK (DYHKIMU 00OpaTHO CTENCHH ¢ 02, OK 03, 33 BU3yaIH3aLHs
HATyPaJbHBIM ITOKA3aTEIICM. OK 04, OK
(KOMOHMHHD. YPOK) 05, OK 07

3.8 Tema 3.8. [lokazarenpHas u OK 01, 0K | JI1.1 JI1.2 | Jlekuus-
norapudmMudeckas pyHKIINU, UX CBOHCTBA H 02, OK 03, 33 BHU3YyaNnu3aus
rpaduKy. (KOMOHHHUP. YPOK) OK 04, OK

05, OK 07

3.9 Tema 3.9. HUcnonvzosanue epaguros OK 01,0K | JI1.1JI1.2 | PaGoTa B Mabix

Gyuryuil ons pewenus ypasuenui. (Ilp.) 02, OK 03, 93 rpynmnax
OK 04, OK
05, OK 07

3.10 Tema 3.10. Tpuronomerpuueckas OKO01,0K | JI1.1JI1.2 | Jlekuus-
OKPYXHOCTb, OTIPEJICTICHHE 02, OK 03, 33 BU3YaIIH3aIHs
TPUTOHOMETPHUYCCKUX (PYHKIIUH YHCIIOBOTO OK 04, OK
apryMeHTa. (KOMOMHHUD. YPOK) 05, OK 07

311 Tema 3.11. QyukyUOHATbHBIE 3A8UCUMOCTIU OK01,0K | JII.1 JI1.2 | Pabora B MaibIx
6 peanbhblx npoyeccax u senenusx. I paguru 02, OK 03, 33 rpymmax
peanvHuix 3a8ucumocmetl. (Ilp.) OK 04, OK

05, OK 07

3.12 Tema 3.12. 'padvik KOMIO3UIIMN QYHKITHIA. OK01,0K | JI1.1JI1.2 | PaGoTa B MaibIx

I'eomeTpuyeckue o0pa3bl ypaBHEHUIH U 02, OK 03, 33 rpymmax
o OK 04, OK

HEPaBEHCTB Ha KOOPJANHATHOM TIOCKOCTH. 05, OK 07

(KOMOMHHD. YPOK)

3.13 Tema 3.13. Tpuronomerpudeckue GyHKIIHHU, OK 01,0K | JI1.1JI1.2 | PaGoTa B MajbIx
MX CBOMCTBA M rpad)MKH. (KOMOHHHD. yPOK) 02, OK 03, 93 rpynmax

OK 04, OK
05, OK 07

3.14 Tema 3.14. 'paduyeckne METO/IbI pEIICHUS OK 01,0K | JI1.1JI1.2 | PaGoTa B Manbix
ypaBHEHUIi ¥ HepaBeHCTB. [ paduueckue 02, OK 03, 33 rpymmax
METO/IbI PEIICHHS 33124 C MapaMeTPaMH. OK 04, OK
(xoMOUHHD. YPOK) 05, 0K 07

3.15 Tema 3.15. Hcnoavzosanue epagpuros OK 01,0K | JI1.1JI1.2 | PaGoTa B Manbix
@yHKYUIl 01 UCCe08AHUSL NPOYECCO8 U 02, OK 03, 33 rpymnmax
3agucumocmeli, KOMopwle 803HUKAIOM NPU OK 04, OK
peuteruu 3a0ay u3 opyaux yueOHbvix 05, OK 07
npedmemos u peaivrou sicuznu. (Ilp.)

Paznen 4. Hauana maTeMaTH4ecKkoro
aHaJIM3a.

4.1 Tema 4.1. [TociienoBaTeNBHOCTH, CLIOCOOBI OK 02, OK JI1.1 J11.2 | Jekuus-

3a1aHus IocaeaoBareabHocTeil. Meton 03, OK 04, 93 BHU3yaJIH3aLUsL




MaTeMaTU4eCcKou UHAYKIIMU. MOHOTOHHBIE U
OTpaHUYCHHBIC TTOCIICIOBATCIIEHOCTH.
Hctopust BO3HUKHOBEHUS MAaTEMAaTUYECKOTO
aHaIM3a KaK aHajanu3a 0ECKOHEYHO MaJlbIX.
(xoMOUHHD. YPOK)

OK 05, OK
07

4.2 Tema 4.2. Apudmernueckas u OK 02,0K | JI1.1JI1.2 | Jlekuus-
reoMeTpuYecKas nporpeccur. beckoneuno 03, OK 04, 33 BU3YaJIM3aIHs
yOBIBaroOIas reoMeTprdecKas OK 05, OK
nporpeccusi. Cymma 0eCKOHEYHO 07
yOBIBaIOIIEH TeOMETPUIECKOM MTPOTPECCUH.

JIMHEeWHBIN 1 3KCITOHEHIIMAJIBHBIN POCT.
Hucno e. Dopmyna CI0XKHBIX IPOLEHTOB.
Hcnonb30BaHue NPOrPeCccHy JIsl peLICHNUs
peanbHbIX 3314 MPUKJIaJHOTO XapakTepa.
(xOMOUHHD. YPOK)

4.3 Tema 4.3. HempepoIBHBIE (PYHKIIMU U UX OK 02, OK JI1.1 JI1.2 | PabGota B MansIxX
cBoiicTBa. TOUKH paspbiBa. ACUMIITOTBI 03, OK 04, 33 rpymmax
rpadukoB dhyrkuii. CBoiicTBa PpyHKINI OK 05, OK
HETNPepBIBHEIX Ha OTpe3ke. MeTox 07
WHTEPBAJIOB JIsl pEIlICHHS HEPABEHCTB.

[IpumMeHeHue CBOICTB HEMPEPHIBHBIX
(GYHKIWA U pemeHus 3a1a4. (KOMOUHUD.
YPOK)

4.4 Tema 4.4. IlepBas u BTOpas IpoU3BOAHBIE OK 02,0K | JI1.1J11.2 | Jlekuus-
ynxmuu. OnpeaeneHue, reOMETPUYECKHI 1 03, OK 04, 33 BU3YaJIH3aIHs
(U3NYECKUIT CMBICI IPOU3BOIHOM. OK 05, OK
YpaBHeHHe KacaTenbHOH K TpaduKy 07
¢ysaxun. [Ipon3BoaHbIE AIeMEHTapHBIX
¢ynaxwmii. [Ipon3BomHas CyMMBL,

MPOU3BENICHHS, YACTHOTO U
KOMTIO3UIMH (DYHKITHHA. (KOMOUHHUP. YPOK)

45 Tema 4.5. [IpuMeHeHre NpOU3BOAHOMN K OK 02, OK JI1.1 J11.2 | Jlekuus-
MCCIIE0BAHUIO (DYHKIIMIT HA MOHOTOHHOCTh 03, OK 04, 33 BU3YaJIH3aIHs
1 3KCTpeMyMbl. HaxoxneHne HanOompIiero OK 05, OK
Y HAaMMEHBIIIETO 3HAUYSHUH HENPEePBIBHOM 07
(YHKIMH HA OTPE3KE. (KOMOUHMD. YPOK)

4.6 Tema 4.6. [Ipumenenue npouzgooHol 014 OK 02,0K | JI1.1 JI1.2 | Jlekuus-
HAXO0JCOHUST HAUTYYIUE20 DeUleHUsl 8 03, OK 04, 33 BHU3yaJIn3alusd
NPUKIIAOHBIX 3a0a4ax, 0Jist ONpedeneHus OK 05, OK
CKOPOCMU U YCKOPEHUS npoyeccd, 3a0aHH020 07
Gopmynoii unu epagpuxom. (Ilp.)

4.7 Tema 4.7. IlepBooOpa3Hasi, OCHOBHOE OK 02, OK JI1.1 JI1.2 | PabGora B ManbIX
CBOICTBO NEPBOOOpPasHEIX. IlepBo0OpasHbIe 03, 0K 04, 93 Tpyiax
aeMeHTapHbIX QyHKIMiA. [IpaBuna 8)7K 05, OK
HaXO0>KACHUS EePBOOOPA3HBIX. (KOMOHHHP.

YPOK)
2 cemecTp

4.8 Tema 4.7. IlepBooOpa3Hasi, OCHOBHOE OKO01,0K | J1.1JI1.2 | Jlekuus-
CBOICTBO T1EpBO0OPasHbIX. [lepBo0OpasHbIE 02, OK 03, 93 BH3yalH3aLHsA
ajieMeHTapHbIX GyHKIMiA. [IpaBuia OK 04, OK

05, OK 07

HaXO0>KAEHUS MEePBOOOPA3HBIX. (KOMOHHHP.
YPOK)




4.9 Tema 4.8. Unterpai. ['eomerpuueckuii OK01,0K | JI1.1JI1.2 | Jlekuus-
CMBICH HHTerpaia. Beraucienue 02,0K 03, |93 BU3YaJIH3aLHs
OTnpeIeIEHHOTO HHTETpaa Mo Gpopmyie OK 04, OK
Herotona-JIeitoHuIa. (KOMOUHUP. YPOK) 05, 0K 07

4.10 Tema 4.8. Humeepan. [ eomempuueckuti OK 01, OK JI1.1 J11.2 | Pa6ora B MajbIx
cmbicn unmezpana. Boiuucnenue 02,0K 03, |33 rpynmax
onpeoenéHHo20 unmezpana no gopmyne OK 04, OK
Hvromona-Jletionuya. (Ilp.) 05, OK 07

411 Tema 4.9. [Ipumenenue unmeepana 0is OK01,0K | JI1.1J11.2 | Jlekuus-
Haxooicoenus niowaoetl niocKux gueyp u 02, OK 03, 33 BU3yau3alus
00vémo6 ceomempuueckux mei. (I1p.) OK 04, OK

05, OK 07

4.12 Tema 4.10. [Ipumepsl peteHui OK 01, OK JI1.1JI1.2 | PaboTa B MaJIbIX
nudpepeHIuanbHBIX YPaBHEHHUIA. 02, OK 03, 93 rpymmax
MareMaTHuecKoe MOICITUPOBAHHUE PEATbHBIX OK 04, OK
MIPOIECCOB C TIOMOIIBI0 Ar(PepeHITHATEHBIX 05, OK 07
YpaBHEHUI. (KOMOUHHUP. YPOK)

Paszgen 5. MHOMXKeCcTBA U JIOTHKA.

5.1 Tema 5.1. MHOXeCTBO, OTIepaIlK HaJ OK 01, OK JI1.1 J11.2 | Jlekuus-
MHOKeCTBaMu. Jluarpammel Ditnepa-Benna. 02, OK 03, 93 BU3YaJIM3aIHs
(xoMOUHHD. YPOK) OK 04, OK

05, OK 06,
OK 07

5.2 Tema 5.2. [Ipumenenue meopemuxo- OK 01, OK JI1.1 JI1.2 | PaGota B MaJIbIX
MHOJICECMBEHHO20 AnNapama OJisk ONUCAHUSL 02, OK 03, 33 rpymnmax
PEeAnbHbIX NPOYECcOs U AGAEHUI, NpU OK 04, OK
peutenuu 3a0ay U3 Opyux y4eOHbIx 05, OK 06,

OK 07
npeomemos. (I1p.)

5.3 Tema 5.3. Onpenenenne, TeopeMa, CBOUCTBO OK01,0K | J1.1J1.2 | Jlexkuus-
MaTeMaTHYECKOr0 0OBEKTA, CIEACTBHE, 02, OK 03, 93 BU3YaIH3aIHS
JIOKa3aTeNIbCTBO, PABHOCHIIBHBIE YPABHECHHS. (())SK g‘l‘é OO6K
(KoMOHHHUD. YPOK) OK 07
Pa3nen 6. IlpsiMble U NJIOCKOCTH B
npocTpaHcTBe.

6.1 Tema 6.1. OCHOBHEIE ITOHATHUSA OK 01, OK JI1.1 J11.2 | Jlexuus-
crepeomerpuu. Touka, IpsMasi, MIOCKOCTh, 02, OK 03, 33 BU3yaTH3aIHs
npoctpancTBo. [loHsTre 06 OK 04, OK
AKCHOMATHYECKOM MOCTPOCHUN 05, OK 06,

CTEPEOMETPHH: AKCHOMBI CTEPEOMETPUH U OK 07
CJIECTBUS U3 HUX. (KOMOWHHP. YPOK)

6.2 Tema 6.2. B3auMHO€ pacnonoKeHue MpsMbIX OK 01,0K | JI1.1J11.2 | Jlekuus-

B IPOCTPAHCTBE: NIEPECEKAFOIINECS, 02, OK 03, 33 BU3YaJIH3aLHs
napaiebHbIC U CKPEIIUBAIOIIAECS MPSIMBIC. OK 04, OK

IIpu3HaKK CKPEIIUBAIOIINXCS TIPAMBIX. 05, OK 06,

[MapannensHOCTh MPSIMBIX U TUIOCKOCTEH B OK 07

MPOCTPAHCTRE: MapaieIbHbIC MPSIMbIC B

MPOCTPAHCTBE, MAPAIIIENTBHOCTh TPEX

TPSMBIX, TAPAITIETBHOCTD TIPAMOI 1

IJIOCKOCTH. (KOMOWHHP. YPOK)

6.3 Tema 6.3. [lapannensHoe U EHTpaJIbLHOE OK 01, OK JI1.1J11.2 | PaboTa B MalmbIx
HPOEKTUPOBAHKE, H300paKEHUE QUTYD. 02, OK 03, 33 rpymnmax
OCHOBHBIE CBOMCTBA IMapaILICIHLHOTO OK 04, OK




npoekTupoBanus. 3o0paxkenne puryp B 05, OK 06,
napasieibHON NpOoeKIUH. (KOMOUHHD. YPOK) OK 07

6.4 Tema 6.3. [lapannenvhoe u yeumpanvhoe OK 01, OK JI1.1JI1.2 | Pabora B MajbIx
npoexmuposanue, uzobpasxcenue puzyp. 02, OK 03, 33 rpymmax
OcHosHnbvle c0ticmea napanieibHo20 OK 04, OK
npoexmuposanus. Mzobpascenue gueyp 6 05, OK 06,

. OK 07
napannenvrou npoexyuu. (Ilp.)

6.5 Tema 6.4. YTIIbI C COHANIPABICHHBIMU OKO01,0K | JI1.1JI1.2 | Jlekuus-
CTOPOHAMH, yrOJI MEXK/Y IPIMBIMHU B OOZK (3}‘( 003IZ 33 BU3Yya/IM3aIlust
IIPOCTPAHCTBE. (KOMOMHHUD. YPOK) 0s, OK’ 06,

OK 07

6.6 Tema 6.5. [lapamienbHOCTb MIIOCKOCTEH: OK 01,0K | JI1.1J11.2 | Jlekuus-
napaJuiesbHbIe IIOCKOCTH, CBOWCTBA 02, OK 03, 33 BU3yaM3alus
napasieNibHbIX MTOCKOCTEH. (KOMOHWHMD. OK 04, OK
ypoK) 05, OK 06,

OK 07

6.7 Tema 6.6. [Ilpocmetiwiue OK01,0K | JI1.1JI1.2 | PaGoTa B Maibix
npocmpancmeenble huypol Ha NIOCKOCHIL: 02, OK 03, 33 rpymmnax
mempasop, napainenenuned, NOCMpoeHue OK 04, OK
ceueruu. (Ip.) 05, OK 06,

OK 07

6.8 Tema 6.7. [leprneHIUKYIAPHOCTD IPSAMOI U OKO01,0K | JI1.1JI1.2 | Jlekums-
IUIOCKOCTH: HEPIEHAUKYJIAPHBIE TPSIMBIC B 02, OK 03, 33 BU3yaIM3aIlHst
HPOCTPAHCTBE, MPSMBIC MapaieIbHbIC U OK 04, OK
HEePICHAUKYIISPHBIC K TJIOCKOCTH, MPU3HAK 05, OK 06,

HEPICHANKYISIPHOCTHU MPSMOM M INIOCKOCTH, OK07
TeopeMa O IPSIMOU MEPIEHAUKYJIIIPHOU

miockoctd. OpPTOrOHATBLHOE

MIPOEKTUPOBAHHUE. (KOMOHHUP. YPOK)

6.9 Tema 6.7. [lepnenouxyispHocms npsSmMou u OKO01,0K | JI1.1JI1.2 | Jlekuus-
NIOCKOCMIL NEPNEeHOUKVIAPHbLE NPAMbLE 6 02, OK 03, 33 BU3yaJIM3aIHs
npocmpancmee, npsimvle NApaleibhble U OK 04, OK
NepneHOUKYIAPHbLE K NIOCKOCTU, NPUSHAK 05, OK 06,

NepREeHOUKYIAPHOCTIU NPAMOUL U NAOCKOCTIU, OK 07
meopema 0 npAMoll NePReHOUKYIAPHOU

naockocmu. OpmoconansHoe

npoexmuposanue. (Ilp.)

6.10 Tema 6.8. [leprieHIUKYIISp M HAKIIOHHBIE: OK01,0K | JI1.1JI1.2 | Pa6ora B MaibIx
PacCTOsIHUE OT TOYKH JI0 TIOCKOCTH, 02, OK 03, 93 rpymnmnax
PacCTOSHUE OT MPSAMOI JI0 TUIOCKOCTH, OK 04, OK

05, OK 06,
HpOeKIus QUTypbI HA IIOCKOCTb.
(xoMOUHHD. YPOK) OK 07

6.11 Tema 6.9. [leprneHIUKYIIPHOCTD OKO01,0K | JI1.1J11.2 | Jlekums-
IUIOCKOCTEH: MPU3HAK MEPIEHUKYISIPHOCTH 02, OK 03, 33 BU3yaM3aIlHst
JBYyX 1utockoctell. Teopema o Tpéx (C))SK g‘l‘é (0)6K
MEPIEHANUKYIIAPax. (KOMOUHUP. YPOK) OK 07

6.12 Tema 6.10. YTIIBI B IPOCTPAHCTBE: yrOJ OKO01,0K | JI1.1J11.2 | Jlekums-
MESKLy IPSMOM M TUIOCKOCTBIO, JIBYTPAHHBIH 02, OK 03, 33 BU3yaJIM3alHsl
YTOJI, JINHEHHBIN Yroi OK 04, OK
JIByrpaHHoOro yria. TpéXrpaHHslii u OOSIZ 85 06,

MHOTOTpaHHbIE yribl. CBOMCTBA TIOCKUX
YIJI0B MHOTOrpaHHoro yria. CBoiicTsa
TUIOCKHX M ABYTPAHHBIX YIJIIOB TPEXTPAaHHOTO




yria. TeopeMbl KOCHHYCOB Ml CHHYCOB JIJISt
TPEXTPAHHOTO yTiia. (KOMOWHHD. YPOK)

Pa3nen 7. MHOrorpaHHuKM.

7.1 Tema 7.1. Bujibl MHOTOIPaHHUKOB, OK 02, OK JI1.1 J11.2 | Jlekuus-
pa3BEépTKa MHOTOrpaHHMKA. [Ipu3Ma: n- 03, OK 04, 33 BU3YaJIH3aIHs
yTOJbHAS TIPHU3Ma, TIpsIMast U OK 05, OK
HAKJIOHHAs TIPU3MBI, OOKOBas U TMOJTHAS 06, OK 07
MOBEPXHOCTH Mpu3Mel. [lapannenenunmesn,

MPSIMOYTOJTEHBINA TTApaJLIEIIeTHIIe ] U €r0
cBoiicTBa. Kparuaiimue myTu Ha
MMOBEPXHOCTU MHOTOrpaHHuKa. Teopema
Diinepa. (KOMOUHUP. YPOK)

7.2 Tema 7.1. Buowvr mMHo20epannuxos, OK 02,0K | JI1.1JI1.2 | PaGoTa B Manbix
pazeépmka mHocozpannuxa. Ilpuzma: n- 03, OK 04, 33 rpyImax
Y20/IbHAsL NPU3IMA, NPAMASL U OK 05, OK
HAKIOHHASL NPU3MbL, OOKOBAsL U NOJIHASL 06, OK 07
nosepxnocms npuzmul. llapannenenuned,

NPAMOY20bHbII NAPAIielenuned U e2o
ceoticmea. Kpamuatiwue nymu na
nO8epXHOCMU MHO202panHUKA. Teopema
Diinepa. (Ilp.)

7.3 Tema 7.2. IIpocTpancTBeHHas Teopema OK 02, OK JI1.1J11.2 | Jlexkuus-
[Mudaropa. [Tupamuaa: n-yronasHas 03, OK 04, 93 BU3yaIH3aLMs
MUpaMua, IPaBIIIbHAS 1 yCeuEHHAA OK 05, OK
nupamusl. CBoiicTBa pédep 1 OOKOBBIX 06, OK 07
rpaHeil NpaBUIBLHON NUPaMU/bL. (KOMOUHUD.

YPOK)

7.4 Tema 7.3. IIpaBuibHbIE MHOTOTPAaHHUKH: OK02,0K | JII.1JI1.2 | Jlekuus-
HpaBUIIbHAS [IPU3MA U IIPaBUIILHAS 03, OK 04, 33 BU3yaHM3AILMs
nupamMua, NpaBUiIbHAs TPEYTroabHAsS OK 05, OK
MUpaMujia U MPaBIILHBIA TETPAdIp, KyO. 06, OK 07
(KOMOMHHD. YPOK)

7.5 Tema 7.4. IIpencraBieHue 0 IpaBUIBHBIX OK 02, OK JI1.1JI1.2 | Pabora B MaibIx
MHOTOIPaHHHUKaX: OKTadIp, HOJAEKAdIP U (())312 (85 (())‘k 33 rpymnmax
HKOCA3Ip. (KOMOMHHUD. YPOK) 06. OK 07

7.6 Tema 7.5. BerunciieHue >j1eMEeHTOB OK 02, OK JI1.1 J11.2 | Jlexmus-
MHOTOTPaHHUKOB: PEOpa, MAarOHANH, yIJIbI. 03, OK 04, 33 BU3yaJIM3aIHs
[Inomanb 60KOBO¥ MOBEPXHOCTH H MOTHOM OK 05, OK
MMOBEPXHOCTH MPSMOU TIPU3MEI, TIJIOMIA b 06, OK 07,

OCHOBaHUi1, TeopemMa 0 OOKOBOH K 2.5
ITOBEPXHOCTH NpsAMOM npu3Mel. [1nomans

0OOKOBOI1 TOBEPXHOCTH ¥ ITOBEPXHOCTH

MIPaBUJILHOM MMUPAMUIBI, TEOPEMA O

MJIOMIAAN YCEUEHHOW MUpPaMUIbl. (KOMOUHHUD.

YPOK)

7.7 Tema 7.5. BeluuciieHHUE 371EMEHTOB OK 02, OK JI1.1 JI1.2 | PaboTa B MasbIx
MHOTOTPaHHUKOB: PEOpa, AMArOHANH, yTJIbL. 03, OK 04, 3 rpymnmax
[Tnomanb GOKOBO¥ MOBEPXHOCTH H MOJTHOM OK 05, OK

06, OK 07

MOBEPXHOCTH NMPSIMON IIPU3MBI, IJIOLIA/b
OCHOBaHUi, TeopemMa 0 OOKOBOH
IIOBEPXHOCTH NpAMOM npu3Mel. [1nomans
OOKOBOH MOBEPXHOCTH M TOBEPXHOCTH
MPaBIIILHON MTUPAMUJIBI, TEOPEMA O
TJIONIAAN YCEUEHHOW MUPaMUJIbl. (KOMOWHHUD.




YPOK)

7.8 Tema 7.5. Bviuucaenue snemenmos OK 02, OK J1.1J11.2 | Jlekuwus-
MHO202PAHHUKOE. pEOpa, OUA2OHANU, Ylbl. 03, OK 04, 33 BU3YaIH3aIHs
Inowaodwv 60x0601 nogepxHOCMU U NOTHOU OK 05, OK
HOBEPXHOCIU NPSAMOLL NPU3MbL, HIOWAOL 06, OK 07
OCHOBaHU, meopema 0 HOK0BOU
nogepxuocmu npsamoul npusmul. Ilnowaos
OOK0BOI NOBEPXHOCIU U NOBEPXHOCTIU
NPAasUIbHOU NUPAMUOBL, MeopemMa O
niaowaou ycewéunou nupamuowt. (Ilp.)

7.9 Tema 7.6. CuMMeTpUs B IPOCTPAHCTBE. OK 02,0K | JI1.1JI11.2 | Jlekuus-
DIEMEHTHI CHMMETPHUH MPABHIILHBIX 03, OK 04, 33 BU3YyaTM3aIHs
MHOTOTPaHHUKOB. CUMMETpUS B OK 05, OK
MPaBUIEHOM MHOTOTPaHHUKE: CAUMMETPHUS 06, OK 07
napaeNenuIe/ia, CAMMETPHUS TPaBHIILHBIX
MPHU3M, CHMMETPUS IPABUIBHON TTHPAMUJIBL.

(xOMOUHHD. YPOK)
Pa3gen 8. Tena Bpamenns.

8.1 Tema 8.1. [ToHsATHA: HUIMHAPHUYECKAS OK 02, OK JI1.1 JI1.2 | Jlekius-
IIOBEPXHOCTh, KOHUYIECKAs IOBEPXHOCTh, 03, OK 04, 33 BU3yaIIH3aLMs
cheprueckast TOBEpXHOCTb, 00pa3yoIIie OK 05, OK
noBepxHocTer. Tena BpalleHus: HWIHHIAD, 07
KOHYC, yceUE€HHBIN KOHYC, cepa, map.

(xoMOUHHD. YPOK)

8.2 Tema 8.2. B3anMHOe pacnonoxkeHue cepbl OK 02, 0K | JI1.1JI1.2 | Pa6ora B MaibIx
Y TUIOCKOCTH, KacaTelabHas MIOCKOCTh K 03, OK 04, 33 rpymmax
ctepe. M300pakeHne Ten BpallleHus Ha OK 05, OK
TUIOCKOCTH. Pa3BEpTka NUIMHApA U KOHYCA. 07
CummMmetpus chepbl U mapa. (KOMOUHHD. YPOK)

8.3 Tema 8.3. O6vém. OcHosHbie ceoticmaa OK 02,0K | JI1.1 JI1.2 | Jlekuus-
00vémos men. Teopema 06 00véme (())312 (8? 001 93 e
NPAMOY20IbHO20 napaieienuneda u 06, OK 07
cneocmsus uz Heé. O6vém npamou u
HAKJIOHHOU NPU3MbL, YUIUHOPA, RUPAMUOLL U
konyca. Obwém wapa u wmaposo2o
ceamenma. (Ilp.)

8.4 Tema 8.4. KoMOMHAIMHK Te BpalleHHUs U OK 02, OK JI1.1 J11.2 | Pa6oTa B MajbIX
MHOTOrpaHHUKOB. [Ipu3ma, BicanHas B 03, OK 04, 33 rpymnmnax
IUJIMHAP, ONMHMCAHHAs OKOJIO [WJINHIpPA. OK 05, OK
ITepeceuenue chepsl 1 mapa ¢ MWIOCKOCTHIO. 06, OK 07
Kacanue mapa u cdephbl mI0CKOCThIO.

(xoMOUHHD. YPOK)

8.5 Tema 8.5. TToHSATHE MHOTOTPAaHHHKA, OK 02, OK JI1.1 J11.2 | Jlekuus-
OIUCAHHOTO OKOJIO Chepbl, Cheps, 03, OK 04, 93 BH3YaJIM3aIHs
BIIMCAHHOW B MHOTOI'PAHHHUK WU TEJIO OK 05, OK
BpalLEHUs. (KOMOUHUP. YPOK) 06, OK 07

8.6 Tema 8.6. [Lomaas MOBEPXHOCTH OK 02,0K | JI1.1JI1.2 | Jlekmus-
LMIIMH/IPA, KOHYca, IIomaas chepsl u eé 03, OK 04, 33 BU3YaJIH3aIHs
yacreil. [lonodue B mpocTpaHcTBe. OK 05, OK
(KoMOHMHHD. YPOK) 06, OK 07

8.7 Tema 8.6. [Inowadv nogepxnocmu yununopa, OK 02,0K | JI1.1JI1.2 | PaboTa B Manbix

03, OK 04, 33

KOHYCa, naouads cgepul u eé uacmeil.




Ilooobue 6 npocmpancmse. (Ilp.) OK 05, OK rpymmax
06, OK 07

8.8 Tema 8.7. OTHOIIEHHE 00HEMOB, IUIOIIAIEH OK 02, 0K | JI1.1JI1.2 | PaGoTta B MaibIx
IIOBEPXHOCTEN O000HBIX ¢uryp. 03, OK 04, 33 rpymmax
IIpeobpazoBanme  TOmOOMSI, TOMOTETHS. OK 05, OK
(xOMOUHHD. YPOK) 06, OK 07

8.9 Tema 8.8. Penienue 3a/1a4 Ha MJIOCKOCTH C OK 02, 0K | JI1.1JI1.2 | PaGoTa B Manbix
HCIIOJIb30BAHUEM CTEPEOMETPUYECKHX 00312 (85 %‘1( 93 rpynmax
METOJIOB. (KOMOHHUP. YPOK) 06. OK 07

8.10 Tema 8.9. [TocTpoeHue ceucHui OK01,0K | JI1.1J11.2 | Jlekuus-
MHOTOTPaHHUKOB U TE€JI BPAIlEHH: CEUCHUS 02 OK 03, 33 BU3yalnu3anms
MUITHHIPA (TTapauIebHO U OK 04, OK
NEePICHIUKYIISIPHO OCH), CEYCHHUST KOHYCa 05, OK 06,

(TapasuiennbHOE OCHOBAaHUIO U TIPOXOJISIIEe OK 07
yepe3 BepINNHY), CCUSHHS I1apa, METOIbI

TIOCTPOCHUS CEYCHUI: METOJI CIISJIOB, METO.T

BHYTPEHHETO MPOCKTHUPOBAHHUS, METOT

nepeHoca CeKymieH MIOCKOCTH. (KOMOUHUP.

YPOK)

8.11 Tema 8.9. I[locmpoenue ceyenuti OK 01, OK JI1.1 JI1.2 | PabGota B MajbIx
MHO20ZDAHHUKOS U Ml BDAUJCHUS: CeUeHUs. 02, OK 03, 33 rpymmax
YunuHopa (napaiienvHo u OK 04, OK
NEePREeHOUKYISIPHO OCU), Ceyenust KOHyca 05, OK 06,

(napannenvbroe OCHOBAHUIO U NPOXOOsIUee OK 07
yepes BepuIUny), cedeHust wapa, Memoovl

HOCMPOEHUS CeYeHUll. Memoo Cled08,

MeEMOO BHYMPEHHe20 NPOEKMUPOBAHLS,

Memoo neperoca cexyujetl niockocmu. (Ilp.)

Pa3nen 9. BekTopbl U KOOPAMHATHI B

npocTpancTRe.

9.1 Tema 9.1. [TOHATHS: BEKTOP B TPOCTPAHCTRBE, OK01,0K | JI1.1JI1.2 | Jlexuns-
HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOTO 02, OK 03, 33 BU3YaTH3aIHs
BEKTOpPA, BEKTOPHI KOJUTHHEAPHBIE, OK 04, OK
COHATIPABJIEHHBIE U TIPOTHBOITOIOMXHO 05, OK 06,

HaInpaBJIeHHbIE BEKTOPEI. PaBeHCTBO OK 07
BEKTOPOB. (KOMOMHHP. YPOK)

9.2 Tema 9.2. Jeticmsus ¢ 6ekmopamu: OKO01,0K | JI1.1JI1.2 | Jlekums-
CRodICeHUe U BLIYUMAHUE 6EKMOPOE, CYMMA 02, OK 03, 33 BU3yaTHM3ALMs
HECKOIbKUX 8EKMOPO8, YMHONCEHUE 8eKMOPA OK 04, OK
Ha yucno. Ceoucmea cioicenHusi 6eKmopos. 05, OK 06,

Cgoticmea yMHONCEHUsL 6eKMOPA HA YUCTO. OK 07
(I1p.)

9.3 Tema 9.3. [ToHATHE KOMIJIAHAPHBIC BEKTOPHI. OK 0, OK JI1.1 J11.2 | Pa6ora B MajbIX
[Mpu3HAK KOMIUTAHAPHOCTH TPEX BEKTOPOB. 021, OK 03, 33 TpyTimax
[paBuio nmapasenenurnesaa. Teopema o OK 04, OK
Pas3NIoKEHUN BEKTOPA MO TPEM 05, OK 06,

HEKOMIIJIAHAPHBIM BEKTOPAM. (KOMOUHUP. OK 07
YPOK)

9.4 Tema 9.4. [Ipsmoyzonvras cucmema OK 01, OK JI1.1J11.2 | Jlekuns-
Koopounam 6 npocmpancmee. Koopounamoi 02, OK 03, 33 BU3yaJH3aIys]
sexkmopa. Ces3b Medcoy KOOPOUHAMAMU OK 04, OK

05, OK 06,

sekmopa u xoopournamamu modex. (Ilp.)

OK 07




9.5 Tema 9.5. YT0II MEXTy BEKTOPAMH. OK 01,0K | JI1.1JI1.2 | PaGoTa B Maibix
CKanspHOe IPOM3BEIeHHE BEKTOPOB. 02, OK 03, 93 rpymnax
(koMOHMHHUP. YPOK) OK 04, OK

05, OK 06,
OK 07

9.6 Tema 9.6. BexTops! B IpocTpaHCTBE. OK01,0K | JI1.1 J11.2 | Jlekuus-
Omneparu Haj BeKTOpamu. BekropHoe 02, OK 03, 93 BUSyaTHsalus
YMHOKEHHE BEKTOPOB. (KOMOUHHP. YPOK) 005K 8}2’ 006If

OK 07

9.7 Tema 9.7. CBoiicTBa BEKTOPHOTO YMHOXKCHHUSL. OKO01,0K | JI1.1JI1.2 | Pabota B ManbIx
[psiMOyroJibHast CHCTeMa KOOPAWHAT B 02, OK 03, 93 rpymiax
npoctpancTBe. KoopuHATH BEKTOPA. OOSIf 812’ 006If
(KOMOHMHHD. YPOK) OK 07

9.8 Tema 9.8. PaznoxeHue BekTopa no 6asucy. OK01,0K | JI1.1 J11.2 | Jlekuus-
KoopanHaTHO-BEKTOPHBIN METOJ TIPH 02, OK 03, 93 e
PEILICHUN TEOMETPUIECKUX 3a/1a4. (KOMOHHHD. (())sIf 81‘( OO7K
YPOK)

Pazgen 10. JIBu:keHHs B IPOCTPAHCTReE.

10.1 Tema 10.1. [[BiKeHHs IPOCTPAHCTBA. OKO01,0K | JI1.1JI1.2 | Jlekuus-
Orobpaxenwus. JIBIYKEHUS] 1 paBEHCTBO 02, OK 03, 33 BU3YaIH3aIHS
(uryp. O01mure CBOWCTBA IBHKEHUIA. OK 04, OK

05, OK 07

10.2 Tema 10.2. Buzbl ABM>KeHHI: NapaienbHbII OKO01,0K | JI1.1JI1.2 | Jlexkuus-
epeHoc, EeHTPalbHas CUMMETPHS, 02, OK 03, 93 BU3YyaIH3aIlHst
3epKabHAsi CHMMETPHS, TIOBOPOT BOKPYT OK 04, OK
HpAMOi. 05, OK 07

10.3 Tema 10.3. [IpeoOpazoBanust mogoowms.. OK 01, OK JI1.1 JI1.2 | Jlekuus-
[Ipsamas u cdepa Ditnepa. 02, OK 03, 33 BU3yaIH3alHs

OK 04, OK
05, OK 07
Pa3nen 11. BeposiTHOCTH U CTATHCTHKA.

111 Tema 11.1. I'pad, cBs3HBIN rpad, myTH B OKO01,0K | JI1.1JI1.2 | Pa6ora B MaibIx
rpade: uukibsl 1 nenu. CreneHnb 02, OK 03, 93 rpymnmax
(BanenTHOCTH) BepimHEL. [ padsr Ha OK 04, OK
IJIOCKOCTHU. JlepeBbs. (KOMOUHUP. YPOK) 05

11.2 Tema 11.2. CayuaiiHbie 9KCIIEPUMEHTBI OK 01, OK JI1.1 J11.2 | Jekuus-
(OmBITHI) M CITyYaifHbIE COOBITHSL. 02, OK 03, 33 BH3yalIH3alns
DneMeHTapHbIe COOBITHS (MCXOIbI). OK 04, OK

05, OK 07
BeposiTHOCTB CiyuailHOTO COOBITHSL.
Bbrnu3ocTh 4acTOTHI U BEPOATHOCTH COOBITHI.
(xoMOUHHD. YPOK)

11.3 Tema 11.3. CiryuaiiHbI€ OIBITHI C OK 01, OK JI1.1JI11.2 | PaGoTa B MaIbIx
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU 02, OK 03, 93 rpymnmax
coObrTusiMu. Oniepariyy HaJl COOBITHSIMU: OK 04, OK
nepeceyeHre, 00beIMHEHNE, 05, OK 07
MIPOTUBOIIOJIOKHEIE COOBITHS. (KOMOUHUD.

YPOK)
11.4 Tema 11.4. luarpammel Ditnepa. opmyna OK01,0K | JI1.1JI1.2 | PaGoTta B MaibIxX
02, OK 03, 33

CJIOKCHUA BepOﬂTHOCTGﬁ. Vcnouas




BEPOATHOCTh. Y MHOKEHHUE BEPOSITHOCTEH.

OK 04, OK

rpymnmnax

JlepeBo Cay4aifHOrO KCIIEPHMEHTA. 05, OK 07
(koMOHMHHUP. YPOK)

115 Tema 11.5. @opmyna nonnoii epossmuocmu. OK 01, OK JI1.1 JI1.2 | PaGora B MansIxX
@opmyna baiieca. Heszasucumvie coobimus. 02, OK 03, 93 rpynmax
(Ip) OK 04, OK

05, OK 07

11.6 Tema 11.6. buHapHBIA CIly4alHBIN ONBIT OK 01, OK JI1.1 JI1.2 | PabGora B ManbIxX
(McTIBITaHuUE), YCIIEX U HEYIaua. 02, OK 03, 93 rpymnmax
He3zaBucumeie ucnbitanus. Cepus OK 04, OK
HE3aBUCHUMBIX HCIBITAHUHN JI0 IEPBOTO 05, OK 07
ycrexa. (KoMOMHHp. ypOK)

11.7 Tema 11.7. [lepecmanoexu u gpaxmopua. OK 01, OK JI1.1 JI1.2 | PabGota B MansIxX
Yucno couemanuil. Tpeyeonvnux Iackans. 02, OK 03, 33 rpymnmax
@opmyna 6unoma Hetomona. Cepus OK 04, OK
He3agucumblx ucnvimanuti bepuynnu. (Ilp.) 05, OK 07

11.8 Tema 11.8. CiryuaiiHblif BEIOOP U3 KOHEUHOH OKO01,0K | J1.1JI1.2 | Jlekuus-
coBokynHocTH. Ciydaiinas BeJMuKHa. 02, OK 03, 33 BU3YaJIH3aIlHs
Pacnpenenenue BepostTHocTel. JIuarpamma OK 04, OK
pacnpenenenus. Onepanuu Hax 05, OK 07
CIy4ailHbIMU BenuyuHaMu. bunapHas
ciyvaiiHas BenuuuHa. [Ipumepst
pacrpenesneHui, B TOM YUCIie
TreOMETPUUECKOE U OMHOMUAJIBHOE.

(KOMOHMHHD. YPOK)

11.9 Tema 11.9. CoBMecTHOE pacripe/ieJIeHUe OKO01,0K | JI1.1JI1.2 | Jlekuus-
JBYX CIIy4alHBIX BeanunH. He3aBucumeblie 02, OK 03, 33 BU3YaJIH3aIHs
Clly4yaliHble BEJINYUHBI. OK 04, OK
MareMatnyeckoe OXUIAaHUe CIIy4aiiHON 05, OK 07
BeIMYMHBI (pacnpenenenus). [Ipumepsl
NPUMEHEHUS] MaTEMaTUYECKOT'O OXKHJIAaHUS
(cTpaxoBaHme, JoTepes). MaTemaTHuecKoe
OXKHJaHWe OMHAPHOHW CITydalHOW BETHMYUHBIL.

MatemaTruecKoe 0XKUIaHUE CyMMBI
CITy4alHBIX BeJIMYMH. MaTemMaTuyeckoe
O’KH/IaHUE T€OMETPUUYECKOTO U
OMHOMHUAIIEHOTO pacTIpeAeNeHIA. (KOMOUHUD.
YPOK)

11.10 Tema 11.10. /Iucniepcust u cTaHIapTHOE OK 01, OK JI1.1 JI1.2 | PabGora B ManbIX
OTKJIOHEHHE CIyYaiHOM BETMYMHBI 02, OK 03, 33 rpymnmax
(pacmipenenenus). Hucrnepcus OK 04, OK
OmHApHOM CITyJailHOW BETUIHHEI. 05, OK 07
Matemartndeckoe 0XKUAaHNE TPOU3BEACHUS
Y TUCTIEPCHS CYMMBI HE3aBUCUMBIX
CIIy4alHBIX BenWuuH. ucnepcus u
CTaHIAapPTHOE OTKIOHEHNE OMHOMHUAIIEHOTO
pacnpeneneHus. Jlucrnepcus U CTaHIApTHOE
OTKJIOHEHHE T€OMETPUIECKOTO
pacrpeneneHus. (KoMOMHHP. YPOK)

11.11 Tema 11.11. Hepasenctso YeObnuéna. OK01,0K | JI1.1J11.2 | Jlekuus-
Teopema YeObiuéa. Teopema bepryim. 02, OK 03, 93 BU3YaJIM3aIHs
3akoH 00JbIIKX yKrceN. BRIOOpOUYHBIN MeTOx OK 04, OK

05, OK 07

uccnenoBanuil. Beibopounsie
xapakTtepucTUkH. OIleHMBaHNE BEPOSTHOCTH
COOBITHSI TTO BEIOOPOYHBIM JTAHHBIM.
IIpoBepka NpoOCTEMIINX THIIOTES C IOMOLIBIO
W3YYEHHBIX pacipe/ieNeHni. (KoMOrHup.




YPOK)

11.12 Tema 11.12. HenpepbIBHbIE CiTydaitHbIC OK01,0K | JI1.1JI1.2 | PaGora B Masbix
BeaMuuHBL. [TpuMepsl. @YHKIMS IIOTHOCTH 02, OK 03, 33 rpymmax
BEpOSITHOCTHU pacnpeencHus. PaBHomepHoe OK 04, OK
pacmpezieieHue U ero CBOWCTBA. 3a1auy, 05, OK 07
MPUBOJSIIKE K TI0KAa3aTEIbHOMY
pacmpenencHuto. 3a1auu, MPUBOISIINE K
HOPMAaJILHOMY pacmpenencHuto. OyHKITUs
IJIOTHOCTH BEPOATHOCTHU MOKA3aTENBHOTO
pacnpeneneHus, GyHKIHS MTIOTHOCTH
BEPOSITHOCTA HOPMAIILHOTO paclpeeiCHuUsI.

@DyHKIUSA IIOTHOCTH U CBOWCTBA
HOPMAJIBHOI'O pacIpencicHus. (KOMOMHHUD.
YPOK)

11.13 Tema 11.13. 3axoH GONBIINX YHCET U €TO POJIb B OK 01, OK JI1.1 JI1.2 | PaboTa B MambIx
HayKe, IpupoJie u obmiecTse. BRIOOpOUHBIIH 02, OK 03, 33 rpymmnax
MeTox ucciegoBanuid. [TpuMmepsl HelIpephIBHBIX OK 04, OK
Clly4aiHbIX BeauuuH. [ToHsaTHE 0 IIIOTHOCTH 07
pacnpenenenus. 3agauu, IPUBOISIINE K
HOpMaJbHOMY pacnpenenenuto. [lonstue o
HOPMAaJIbHOM pacrpe/ieieHuH. (KOMOUHHP. YPOK)

11.14 Tema 11.14. TT0C/I€ 10BATEIBHOCTD OK 01, OK JI1.1 JI1.2 | PabGota B MajbIx
OJIMHOYHBIX HE3aBUCUMBIX COOBITHH. 3amaun 02, OK 03, >3 fpynmax

’ OK 04, OK
MpUBOAIIKE K pactipenenenuto [lyaccona. 07

11.15 Tema 11.15. KoBapuanus AByX ciiy4yailHbIX OK 01, OK JI1.1 JI1.2 | Pabora B ManbIX
sennunH. Koadduiment nuHenHoi 02, OK 03, 33 rpymnmax
koppensinui. COBMECTHBIC HAOIIOICHHUS OK 04, OK
IBYX BennduH. Be16opounstil kosdduimeHt 07
Koppensuuu. Paznuune Mexay JTUHEMHON
CBSI3BI0 U IPUYMHHO-CJIC/ICTBEHHOH CBS3BIO.

Jluneiinas perpeccusi, METOJ HAUMEHBIINX

KBaJpaToB.

Koncynpramnuum JI1.1J11.2
33

Koncynpramuu JI1.1J11.2
33

JuddepeHunpoBaHHblii 3a4eT

3K3aMeH




5. OIEHOYHBIE MATEPHAJIBI JIJIS1 IPOBEJAEHUS IIPOMEKYTOYHOM ATTECTAIIUH

Pa3melnieH B Ipu10:KeHNU

6. YYHEBHO-METOJUYECKOE 1 UH®OPMALIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MK, IIM)

6.1. Pexomenayemas JiuTepaTypa
6.1.1. IlepeyeHb 0OCHOBHOII TUTEPATYpPbl, HEOOX0AUMOI A5 ocBoeHus Aucuunauabl (MK, TIM)

ABTODBI, COCTABUTENH 3aryaBue HsparenscTBO, O
JI1.1 Jlucnuxun B. T., MaremaTrka B 3a/1adax ¢ pelIeHHsIMH: yaeOHoe Cankr-IlerepOypr: Jlans, 2019,
Conoseiiuux H. JI. nocodue https://e.lanbook.com/book/112 074
JI1.2 Bammakos M.I. Maremartuka: yaeOHUK Mockea: KHOPVYC, 2019,
6.2. [lepeyennb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTH "UHTepHeT' , HEO0OXOAMMBIX A/l 0CBOEHMS TUCHHUILIMHbBI
(MK, ITM)
o1 T'onuapenko, B.M. DnemeHTsI BbIcHIel MaTeMaTHKU[ DIEKTPOHHBIN pecypc] : www.BOOK.ru

yue6Hnk / l'onuapenko B.M., JIunaruna JI.B., PeotoB A.A. — Mocksa :
KnoPyc, 2020. — 363 c. — (CTIO).

32 JIucnukun, B.T. Maremarrka B 3a1a4ax ¢ pemeHusmu| Dinexrporssiii pecype]:  |||http:// e.lanbook.com
yueb. mocoone/B.T. Jlucuukun, 1.A.Conoseitank.-CaHKT-
33 Bammakos, M.J1. Maremaruka[ DnekrpoHHsblii pecypc]: yuebrnk/ M. www.BOOK.ru

Bammakos. — Mocksa : KaoPyc, 2019. — 394 ¢.— ISBN 978-5-406-05386-7.

6.3. Ilepeyenb nHGOPMALMOHHBIX TEXHOJIOTHH, HCI0JIb3yeMbIX NP OCYLIECTBJIEHUN 00Pa30BATEJIbHOIO NIpoLecca 1o
aucuumiuie (MK, IIM), Bkiarouyas nepeyeHb NPOrpaMMHOro odecreyeHus: 4 MH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM
(mpu HEOOXOTUMOCTH)

Microsoft Office

Free Conference Call
(cBOOOHAS JTUIICH3HS)

Zoom (cBoOoIHAs
JIUCH3US )

ONMCAHUE MATEPUAJBHO-TEXHUYECKOM BA3bl, HEOBXO/IUMOM JIJIsI OCYIIECTBJEHUA

Aynauropust Hasznauenue OcHaleHue

(ITpumIKT CIIO) |Yuebnas Jlocku ayaAuTOpHBIE 3-X DJIEMEHTHBIE;

Aynuropus Ne 410 |aymuropust qst  |[Kommsrotep-1intel(R) Core(TM)2 Duo CPU E7200 @2.53GHz/1GB/250GB/DVD-RW,;
Kabuner MIPOBEACHUS monwutop LG Flatron L 1933 S;

MPUKJIAIHON 3aHsTHit MynbetMenuna npoekrop Sanyo PLC-XU305A,;

MaTeMaTHKH JIEKLIHOHHOT'O [IpoeKIMOHHBIN IKpaH;

THIIA, MaKeTbl, MOJIEII TEOMETPHUYECKUX Tell, TN BPALICHHS, CTCH/IbI TEMaTHYCCKHE.
NPaKTHYECKUX
3aHATHH,
IPYIIIOBBIX U
WHJMBUYaJIbHBIX
KOHCYJIbTallUH,
TEKYIIEero
KOHTPOJIS 1
IIPOMEXKYTOUYHOHN
aTTecraluy, a
TaKKe IS
CaMOCTOSITENIbHON
paboTsI

8. METOAUYECKHUE YKA3AHUSA AJI51 OBYYAIOIIUXCS IO OCBOEHUIO JUCHUITIJIMHBI (MK, IIM)




Jlexums. ITocemenune n akTuBHAs paboTa CTYJEHTA Ha JIEKLIUH 03BOJISIET ChOpMHUPOBATH OA30BBIE TEOPETHUECKUE NOHSTHUS 110
JUCLUITINHE, OBIAJETh 00MIEH IOTHKOM MOCTPOSHHUS AUCIUILTHHBL, YCBOUTH 3aKOHOMEPHOCTH U TEHJICHIIUH, KOTOPbIE
PACKPBIBAIOTCS B IAHHOW AUCIMILINHE. [Ipy 3TOM CTyIeHTY peKOMEeHyeTcs ObITh JOCTATOUYHO BHUMATEIbHBIM Ha JICKIIHH,
CTPEMUTHCS K IOHUMAHUIO OCHOBHBIX TOJI0KEHUI JIEKIWH, a ITPH ONIPEENIEHHBIX TPYIHOCTSAX U BOIIPOCAX, CBOEBPEMEHHO
oOpammaThes K MPErnoaBaTelio 3a HOSICHEHUAMH, YTOYHEHUAMH WM TIPH AUCKYCCHOHHOCTH PacCMaTPHBAEMBIX BOIPOCOB.
Pabota Hax MaTepuanaMy JICKIMY BO BHEAYAUTOPHOE BpeMsI IIpeAronaraeT 6onee rirybokoe pacCMOTPEHHE BOIIPOCOB TEMEI C
YYETOM TOTO, YTO Ha JIEKIIIH HEBO3MOXKHO IIOJIHO OCBETHUTH BCE BONPOCH! TEMBI. [IJIs ITyOOKOM IPOPaOOTKH TEMBI CTYACHT
JIOJKEH:

a) BHUMATEJIbHO MPOYUTATH JIEKIUIO (BO3MOYKHO HECKOJIBKO Pa3);

0) paccMOTpETh BOIIPOCHI TEMBI HJTH ITPOOJIEMBI 110 UMEIoLIeHCst y4eOHOHM, y4eOHO-MEeTOANYECKOH JINTepaType, 03HAKOMHTBCS C
MOJIXOZAMHU T10 JaHHOM TeMe, KOTOpPhIE CYILECTBYIOT B COBPEMEHHOW Hay4HOH JuTeparype (HOCMOTPETh MOHOTpauH, CTaThH B
KypHaax, TE3UCHl HAYUHBIX JTOKJIQJ0B U BBICTYIJICHUH).

N3y4as TeMy B TEOPETHUECKOM ACIHEKTE, CTYACHT MOXKET ITOJIb30BAThCS KaK IUTEPaTypoit OMOINOTEKN YHUBEPCHUTETA, TaK
HCTIONB30BaTh 3JIEKTPOHHBIE U MIHTEpHET-PECYPCHI.

IIpakTndeckoe 3anarue: [Ipu MoAroToBKe K NPaKTUYECKUM 3aHATHAM CTYyACHTaM PEKOMEHIYETCSl BHUMATEILHO O3HAKOMUTBCSA C
TEMAaTHKOH NMPAKTUYECKOTO 3aHATHS, IPOYECTb KOHCIEKT JIEKIUH 110 TEME, U3Y4UTh PEKOMEHIOBAHHYIO JINTEPATypPy, COCTaBUTh
KpPaTKHUH IUIaH OTBETA Ha KayKABII BOIPOC MPAKTHYECKOTO 3aHATHUS, IPOBEPUTH CBOU 3HAHUS, OTBEYAs HA BOIIPOCHI IS
CaMOTIPOBEPKH, E€CIIH BCTPETATCSI HE3HAKOMBIE TEPMUHBI, 00513aTEIEHO 00PATUTHCS K CIOBapIO M 3a(UKCUPOBATH UX B TETPAIH.
[TpoBenenue yueGHOTO Mporecca MOXKET OBITh OPraHu30BaHo ¢ ucnonbzoBanueM DMOC yHuBepcuTeTa 1 B IMpPOBOii cpexe
Texylmuii KOHTPOJIb U IPOMEKYTOUHAS ATTECTAIMS 00YYaIOIINXCSI MOKET POBOIUTECS ¢ puMeHenueM JOT. (rpynmsl B
COLMAJIBHBIX CETAX, DJICKTPOHHAS 110YTa, BUJCOCBS3b U Jp. IIaThopMbl). YueOHble 3ansiTus ¢ npumeneHueM JJOT npoxonst B
COOTBETCTBHUH C YTBEP)KACHHBIM pacnucaHueM. TeKyInit KOHTPOJIb U IPOMEKYTOUHAs aTTECTAIUS 00YJaOLTIXCS MOKET
npoBoauThed ¢ npuMmenenuem J[OT.




[Ipunoxenne 1
IIpuMoOpCKUit HHCTUTYT KEJIE3HOJOPOKHOTO TPAHCIIOPTA - PUiTHal GeIepaIbHOT0 roCyIapCTBEHHOTO
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OOBEKT OLIEHKH

YpoBHH c(HOPMUPOBAHHOCTH PE3yIBTATOB

Kpurepuii onieHnBaHus
pe3yNIbTaTOB O0yUEHUS

Oobyuarommiics

Huzkwit ypoBeHb
IToporoselii ypoBeHb
[loBbIILIEHHBIN YPOBEHD
Bricokuil ypoBeHb

YpoBeHb pe3yabTaToOB
0o0y4deHHs
He HU’Ke TIOPOTroBoro

1. Onucanme noxazaTeJIeﬁ, KPUTEPHUEB U IIKAJ OCHUBAHUA PE3YyJIbTATOB.

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

1.2. HIkanst ounenuBanus kommereHmit OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07 pe3yabTaToB Iipu caaue
muddepeHInpOoBaHHOTO 3a4eTa U IK3aMeHa.

JocTuruyThiii
YPOBEHB

pe3yibTaTta
00yueHUs

XapakTepucTHKa ypoBHs COPMHUPOBAHHOCTH
pe3yIpTaToB

[IIxana oneHUBaHUS

Huzknii
YPOBEHb

OOyuaronmics:

-00HapyXuJ1 NpoOesbl B 3HAHUSX OCHOBHOTO Y4€OHO-POrPaMMHOI0
MarepHana,

-JIOMYCTHJ NPUHINIIHAIBHBIE OIIMOKY B BHIMOJHEHUH 33/1aHUH,
NpeTyCMOTPEHHBIX ITPOrPaMMOoii;

-HE MOXKET IIPOJOJDKUTH 00YUCHHE HIIM MPUCTYIUTH K
npo¢ecCHOHANBHON NEeATeIBHOCTH [0 OKOHYaHUH IIPOTpaMMBl Oe3
JOTIOJTHUTENBHBIX 3aHATHH 110 COOTBETCTBYIOIICH TUCIUILINHE.

HeynosnerBopuresbHO

IToporosbiit
YpOBEHb

OOyuarommiics:

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

-CTIPaBIISETCS C BBHITIOJHEHUEM 33/IaHUH, PETYCMOTPEHHBIX TPOTPAMMOIA;

-3HAKOM C OCHOBHOH JINTEPATypOH, pEKOMEHIOBaHHOH paboueit
MPOrPaMMOU TUCITUTUINHBI,

-JIOMYCTHJI HETOYHOCTH B OTBETE Ha BOIPOCHI U TPU BHITIOJTHEHUH
3alaHuii 10 Y4eOHO-IIPOrpaMMHOMY MaTepHaiy, HO 00agaeT
HEOOXOTUMBIMH 3HAHUSAMH TS UX YCTPaHSHHS O] PyKOBOJICTBOM
pernoJaBaTes.

Y 10BIIETBOPUTENBHO

TToBBIIIICHHBII
YPOBCHb

OoOyuarommiics:

- 0OHapY>KWJI TIOJIHOE 3HaHUE y4eOHO-TIPOTPaMMHOT0 MaTepuaa;

-YCIIEIIHO BBITIOJIHUII 3aJaHus, IPEAYCMOTPEHHbIE IPOrPaMMO;

-YCBOMJI OCHOBHYIO JINTEpPATypy, PEKOMEHIIOBaHHYIO paboueii
MpOTPaMMOH AUCIUIUINHEI,

-TI0Ka3ajl CUCTEMaTHYECKUH XapakTep 3HaHUH y4eOHO-IIPOrPaMMHOTO
MaTepHaa;

-CII0COOEH K CaMOCTOSITEIbHOMY TTOIIOJTHEHHUIO 3HAHUN TI0  y4eOHO-
MIPOTPaMMHOMY MaTepHairy 1 OOHOBJICHHUIO B X0JIe NanbHeimell yaeOHoit
paboThI ¥ IPOGECCHOHATIBHON JESITETLHOCTH.

Xopo1o

Bricokwmii
YpOBEHb

OO0yyJarommiics:

-00HapyXHJI BCECTOPOHHHE, CHCTEMaTHYECKHE U TITyOOKHe 3HAHUS
y4eOHO-TIPOrpaMMHOT0 MaTepuarna;

-yMeeT CBOOOHO BBINIOIHATH 3aJaHusl, TIPEeyCMOTPEHHBIE IPOrPaMMON;

-03HaKOMMJICS C JIONIOJTHUTEIBHON JTINTEPaTypPOi;

-YCBOMJI B3aHMOCBSI3b OCHOBHBIX MOHSTHI TUCIUIUIMH U UX 3HAYCHUE IS
npuoOpeTeHns npodeccu;

-TIPOSIBUJI TBOPYECKHE CTIOCOOHOCTH B TIOHUMAaHUH YI€OHO-
IPOTPAMMHOTO MaTepHaa.

OTan4HO

1.2. Onncanue mIkaa OLeHUBAHUS

Pe3ynbraTsl 00y4aroerocst OLEeHUBACTCs CIECAYIOIINUM 00pa3oM:




ConeprkaHne Kbl OLCHUBAHUS
IInanupyemsl
. JOCTUTHYTOT'O YPOBHS Pe3yJIbTaTa 00yIEHHUS
11 YPOBCHE HeynosnerBopurens
pe3ynbTaToB Ho Y 10BIETBOPUTEIHHO Xopo1o OTmuaHO
OCBOCHUS
He 3aureno 3adreHo 3adTeHo 3auTeHo
Hecmoco6uroCTh OO6y4atontmiics OO0y4atontmiics Obyuarommiics
oOyuJaromerocs croco0eH JIEMOHCTPHPYET JIEMOHCTPHPYET CIIOCOOHOCTH
CaMOCTOSTEIBLHO CaMOCTOSTEIILHO CIOCOOHOCTH K K CaMOCTOSITEIIBHOMY
MIPOJIEMOHCTPUPOBAT | MPOJAEMOHCTPUPOBATh | CAMOCTOSTEIBHOMY NPUMEHEHUIO 3HaHUH B
b HaJIM4Me 3HAHUN HaJIMYKe 3HaHuH pu MPUMEHEHHUIO 3HAHUH BBIOOpE crtocoba peneHus
3nats TIPU PELICHUH peLICHUH 3a/1aHHH, NIPU peLCHUH 3aaHuM, HEU3BECTHBIX WU
3aJlaHui, KOTOpbIE KOTOpBIE OBUTN AHAJOTUYHBIX TEM, HECTaHIAapPTHBIX 33AaHUH U
OBLIH NPECTABICHBl | MPEICTaBICHEI KOTOpBIE MPECTaBIISII IIPY KOHCYJIBTATUBHOM
MIpernoaaBaTeIeM MpernoiaBaTeneM MpernoaBaTenb, H IpH MOJ/IEPKKE B 4aCTH
BMECTE ¢ 00pa3nom BMECTE ¢ 00pa3oM UX | €ro KOHCYJIbTaTHBHON MEXIUCIUTUINHAPHBIX
UX pEeIICHHUS. pemIeHus. MOJJIEPIKKE B YACTH CBSI3EH.
COBPEMEHHBIX IPOOIIEM.
OtcyTcTBHE Y OO6ygatontmiics OO0yqatontmiics Obyuarommiics
oOydatorerocs JIEMOHCTPHUPYET MPOJIEMOHCTPUPYET JEMOHCTPHPYET
CaMOCTOSTENILHOCTH | CAMOCTOSITEIBHOCTD B CaMOCTOSATENLHOE CaMOCTOSTENbHOE
B IPUMEHEHUH IIPUMEHEHUN YMEHUH IPUMEHEHHUE YMEHUH IIPUMEHEHUE YMEHUH
YMEHUH 10 pelieHus yueOHbIX peleHus 3a1aHuii, pelIeHus HEU3BECTHBIX UIIU
YMeTh HCIIOJIB30BAHUIO 33}13HI/II>1 B IIOJIHOM AHAJIOTHYHBIX TCM, HCCTAaHAAPTHBIX 3a;:[aH14171 n
METOJIOB OCBOCHHS COOTBETCTBHH C KOTOpBIE MPEJICTaBIISII NPU KOHCYJIbTaTHBHOU
yueOHOit 00pasnom, JTaHHBIM MpenoaaBaTeiib, ¥ IpU MOAJACPIKKE MPENOAaBaTes B
JVCIATUINHBL. MPeroiaBaTeNeM. €ro KOHCYJIbTaTHBHON YaCTH MEKANCIUIUTHHAPHBIX
MOJJIEPIKKE B YACTH CBSI3CH.
COBPEMEHHBIX ITPOOIEM.

2. IlepeyeHb BONIPOCOB M 32724 K AM(pdepeHIUPOBAHHOMY 3aUeTy U dk3amMeHy. OOpa3sen
IK3aMEHAMOHHOIO0 OHyeTa.

Bonpocs! k nuddepenunupoBannomy 3auery (1 cemectp):

1. Yucna u Beriamcnenus. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07
2. Ypasuenus u nepasenctea. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07
3. ©ynkmmn u rpadguxku OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

4. Hauano maremarnueckoro adanmmza. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

Bonpocs! k 3k3ameny (2 cemecTp)

1. 3nauenme TpuUTOoHOMeTpHUecKuX (yHKumi yrios 0°, 30°, 45° 60°, 90°, 180°, 270°, 360°. OK 01,0K
02, OK 03, OK 04, OK 05, OK 06, OK 07

2. OCHOBHBIE TPUTOHOMETPUYECKHE TOXJIECTBA, (OPMYJbI JBOMHOTO M IOJOBHHHOI'O apryMeHTa,
(OpMyJIBI CIIOKEHHS apTyMEHTOB, GOPMYIIBI CIIOKEHHsT TpUroHoMerpudeckux ¢pynkiuid. OK 01,0K 02,
OK 03, OK 04, OK 05, OK 06, OK 07

3. Onmnpenenenue npenena nepeMeHHoH GpyHkmu. TeopeMsl 0 mpesenax, pacKkpblTHEe HEONpeeIeHHOCTEeH

0

o0
6 , —.OKO01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07
00

4. OmpeneneHue Npou3BoAHOM, obmmii MeTon eé HaxoxaeHus. OK 01,0K 02, OK 03, OK 04, OK 05, OK

06, OK 07

5. TIpoumsBomnsie ¢’, x', (cx)' (BeiBOA popmyisl). OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

6. IIpomsBomnas anredpamueckoi cymmsl (BbiBog hopmyisr). OK 01,0K 02, OK 03, OK 04, OK 05, OK

06, OK 07

7. TIpowmssomgnas mpousseaeHus (BeiBoa hopmyssl). OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07




10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

[MpousBonHas pyHKIMM y = \/; (Be1BOA hopmyier). OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK
07

[MpousBonnas pynkuuu y = — (BeiBox opmyisr). OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK
X

07

Ipoussoanas Gynknuu Y = Sin X (serBox popmymsr) OK 01,0K 02, OK 03, OK 04, OK 05, OK 06,
OK 07

Ipoussoanas gyukiun Y = COSX (BeBOA Gopmyns) OK 01,0K 02, OK 03, OK 04, OK 05, OK 06,
OK 07

Ipoussonnas tanrenca (Beioa hopmyisr). OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07
Ipoussonnas koranreHca (BpiBox hopmysel). OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

OcnoBubie Gopmyinsl quddepennuposanus (3amuck). OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK
07

[IpousBonHas cioxkHOW (GYHKIMH (OmpeneneHue cIoXHOH (yHkmmu, npamio nenouku). OK 01,0K
02, OK 03, OK 04, OK 05, OK 06, OK 07

Ou3ryecKuii CMBICT TIepBOH Mpon3BOAHOM. BTopas nmponssonnas u e€ pusmdeckmii cmeica. OK 01,0K
02, OK 03, OK 04, OK 05, OK 06, OK 07

I'eomerpuueckuii cmbicn npou3BoAHol. OmpeseneHne KacaTelbHONM W HOpManu, ux ypaBHeHus. OK
01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

Huddepennmnan GpyHkumy, ero npuMeHeHue K npuonmxkenHsM BerauciaenusM. OK 01,0K 02, OK 03,
OK 04, OK 05, OK 06, OK 07

JkerpeMyM (QYHKIHH, McciaenoBaHne (GYHKIUH Ha SKCTPEMYM C momompio npousBoxHoit. OK 01,0K
02, OK 03, OK 04, OK 05, OK 06, OK 07

BbinykiiocTb, BOTHYTOCTh M TOUKH nepernoda rpaduka ¢pyukiuun. OK 01,0K 02, OK 03, OK 04, OK 05,
OK 06, OK 07

ITepBooOpa3Hast u HeomnpeneaeHHbIN nHTerpan. CoiicTBa Heonpeaenennoro uatTerpana. OK 01,0K 02,
OK 03, OK 04, OK 05, OK 06, OK 07

Ocuornble Tabmmankie nHTErpansl. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

OmnpeneneHHBIA HHTETPAN U eTo cBoiicTBa. @opmyna Herorona-Jleitornma. OK 01,0K 02, OK 03, OK
04, OK 05, OK 06, OK 07

Heonpenenennsiit unrerpan u ero cpoiicta. ®opmynsl unrerpuposanus. OK 01,0K 02, OK 03, OK
04, OK 05, OK 06, OK 07

MeTox MOACTAaHOBKM TPH BBIYUCICHUH HEOTIPENeNeHHOro U ompeneneHHoro uarerpanros. OK 01,0K
02, OK 03, OK 04, OK 05, OK 06, OK 07

Brraucnenue miomaneii miockux ¢Guryp ¢ momomipio onpeaenenHoro uwaTerpana. OK 01,0K 02, OK
03, OK 04, OK 05, OK 06, OK 07

Boruncnenue myTH, npoiiieHHOrO TEJIOM ¢ MoMoIIbio onpenaenenHoro uHrerpana. OK 01,0K 02, OK
03, OK 04, OK 05, OK 06, OK 07

Brrancnenue paboThl cril yIpyrocTH ¢ moMomisio onpeneneHHoro uaTerpana. OK 01,0K 02, OK 03,
OK 04, OK 05, OK 06, OK 07

ITepectanoBku u pazmemenus. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

Coueranus u ux cBoiictea. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07



31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45,

46.

47.

48.

49,

50.

51.

52.

53.

54.

55.

CnyuaitHoe cobpiTre u ero BepositHocTh. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07
Teopemsbl cnoxkenus 1 ymHokeHus BepositHocteir. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

JluckpeTtHas ciydaifHas BeJMYMHA. 3aKOH pacHpeleNIeHUs TUCKPETHOW cirydaiHoi Benmnmduabl. OK
01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

YucnoBble XapaKTepUCTUKU TUCKpeTHOH ciydaitHoi Bemuunnbl. OK 01,0K 02, OK 03, OK 04, OK 05,
OK 06, OK 07

['eHepasbHas COBOKYIHOCTh, BBIOOPKA, cpenHee apudmeTnueckoe, mequana. OK 01,0K 02, OK 03, OK
04, OK 05, OK 06, OK 07

Omnpenenenne BeKTOpa, BUAB BeKTopa, neiicteug Hax aumu. OK 01,0K 02, OK 03, OK 04, OK 05, OK
06, OK 07

HeiictBus Haa BeKTOpamH, 3aJaHHbIMU cBouMH koopauHatamu. OK 01,0K 02, OK 03, OK 04, OK 05,
OK 06, OK 07

CkamnsipHO€e TpoU3Be/IeHHE BEKTOPOB, JIMHA BeKTOpa, yroua mexay Bektopamu. OK 01,0K 02, OK 03,
OK 04, OK 05, OK 06, OK 07

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

B3anmHOe pacnonokeHne AByX NPSMBIX B IPOCTPAHCTBE, MPSMON M INIOCKOCTH, IBYX miockocTel. OK
01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

[Ipuznak napamnensHoctu npsimoit u wiockoctu. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07
[Ipuznak napamiensHocTH ABYyX ockocteir. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

[Ipuznak nepnenaukynspHoctu npsimor u miockoctu. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06,
OK 07

[Ipuznak nepnenaukynsapHocty AByX miockocreid. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK
07

CpaBHuTenbHas AnuHa nepneHaukyaspa u HakionHod. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06,
OK 07

Teopema o Tpex nepnenaukyisipax. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

IMupamuna, cBoiicTBa mapamienbHbix ceueHuit B mupamuzae. OK 01,0K 02, OK 03, OK 04, OK 05, OK
06, OK 07

[Mapannenenunen, BUAbI Napajuienaenunenos, cBoiicrsa auaronaieil. OK 01,0K 02, OK 03, OK 04, OK
05, OK 06, OK 07

[pu3ma, BuABI Ipu3M, OOKOBas U MOJHAS OBepXHOCTH, 00BEM mpm3mel. OK 01,0K 02, OK 03, OK 04,
OK 05, OK 06, OK 07

IMupamuna, BUIBI MUPaMHUI, JIEMEHTBI, OOKOBAs | MOJIHAS MTOBEPXHOCTH, 00b&éM mupamuasl. OK 01,0K
02, OK 03, OK 04, OK 05, OK 06, OK 07

Ycedennas nupamuza, JEMEHThI, 00KOBas M mosiHas nmoBepxHoctr, 00béM. OK 01,0K 02, OK 03, OK
04, OK 05, OK 06, OK 07

Hunmuaap, 3neMeHTs, BUabI, moBepxHOCcTh 1 006EM. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK
07

Konyc, anemenTs1, moBepxHOCTh, 006éM. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

YcedeHHbIN KOHYC, DIIEMEHTHI, moBepxHocTh U 006éM. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06,
OK 07

IIap u cthepa, dMEMEHTHI, TOBEPXHOCTh U 00bEM Imapa. CBoMCTBa mapa, IUIOCKOCTh KacaTelbHas K
mrapy. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07



3anauu Kk s3x3ameny (2 cemectp): OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

1. Haiitu cymmy X + Y u pasHocts X — Y, ecnu:
a) X~134; y~230; 6) x~4,331; y=5,7;

) X~2,0-10°; y~125-10°; nx~125-10*; y~7,1-107
OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

X
2. Haiitu npoussenenue X - Y ¥ 4acTHOE — , €CIH

a) X=1,26; y~210; 6)Xz1,2-102; yz3-102;

B) X~ 25678; y~1,23; r) X~48-10%; y~1331-107
OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

X-y
x> +y

noJsib3oBathes kanpkymsiTopom. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

3. HaiiiuTe 3HaYeHUE BBIPAKEHHS 5 X~ 134 ; y~2,30. 115 BblunCICHHS PEKOMEHyETCs

4. Briuucnure, otBeT okpyraute 1o 0,001. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

) 19:6.3-305 | to15° -\Jsin 65°
B
5,3-125 08 28°
0,852 .3/535 ) 0,815 -12,6 - 5,05
- T
° /0,825 0,0854 -18,9

Z . .

5. Haﬁz[HTe—l, ecm Z; = 3+1, Z, = 2 —8i.0K 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07
Z,

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

7. Haitmare Z, - Z,, ecmn Z, =6 —2i, 2, =3—4i . OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

8. M306pasuTe 9iCcII0 Ha KOMITIEKCHOM miockoctn Z = 2 + 41 . OK 01,0K 02, OK 03, OK 04, OK 05, OK
06, OK 07

9. Boramcmure: (—5X + 4y 2i) - (5X —4y°i) . OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

10. Pa3noxxure Ha MHOXKHTEHN:

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



11. Pemmre ypaBHeHus:

X2 +X+1=0;6) X*> +2x+2=0. 0K 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

z

1 2 3
12. BBINOTHUTD YMHOXKEHUE, JICTICHE U BO3BEICHHUE B CTEMNEHD K.4. (Z Ly, —,2, ,Z ), eclu
> 142 7 1 2
2

or . . 5x T .. T
a) Z, =C0S— +1sin —, z, =2(cos — +isin —)
3 3 3 3

V4 i47r

iz e
6) z,=€°;z, =€ °.0K01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

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

a) Z=~3+1:6) Z=—1+1.0K 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

14. HaiinuTte 3Ha4eHHE YHCIOBOTO BHIPAKECHUS:

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

15. Beluuciure:
a) 2log 2+10g ¢ 9;6) log,, 484—2log,, 2;

1
log; - 4 Ton. 4
B) 3 ¥ +2"%%% OK01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

16.Haitmare 109 5 72| ecm mssectno, uro 10 2 =2, 10g ; 3 =b . OK 01,0K 02, OK 03, OK 04, OK 05,
OK 06, OK 07

18. Pemmnts ypaBHEHUS:
a) 4X+1 +4X+2 :40' 6) 32X+1 _9)( :18,

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

4

m 3lg% x—5lg x+2=0. 0K 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

19. Pemmts HepaBeHCTBA!
2_
a) 4 —3.21 +8<0; 6 7T 57,

s) log, (3x —5) > 3; nlgZx-lgx-2>0.
OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

20. K mockoctu tpeyronsauka MKL, y kotoporo yron £ KML=90°, nposenen neprenaukymsp MB. Jlokakute 4to
wiockocts (MBK) nepnenaukymsipha k miockocta (MBL). OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

21. W3 touku O nposezen neprenaukysp OL k miockocTu npsiMoyromsHoro Tpeyromsanka OLB, yron £ EBL=90°.
Joxkaxwure, uro tpeyroiabauk EOB npsmoyronsasiii. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

22.Touku A u B 5rexart B mimockoct « , a Touka C He JIeXKUT B OTOW TUIOCKOCTH. JIOKaKUTeE, 94TO MpsiMasi, MPOXOIsIast
yepes cepeannbl oTpe3koB AC u BC, napamnensna miaockoctu ¢ . OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07



23.I0ycte A, B, C u D — 4veTsipe ToukH, HE JiexKalIie B OJJHON II0cKocTH. JJokaxkuTe, uto npsmas AB mapannensHa
IUTOCKOCTH, Tipoxoasiei yepe3 cepenunsl AD, BD u CD. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

24 .CKOJNBKO  Pa3NHTBIX YETHIPEX3HAYHBIX YHCEN MOYKHO 3aITUCATh C IIOMOIIBIO JEBSITH 3HAYaKX Iwdp m3
KOTOPBIX HH OZHA HE IIOBTOPSIeTCSA?
OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

25.B maccaxupckom noesze 10 BaroroB. CKOIBKAME CIOCOOAMH MOKHO Pa3MeNIaTh BarOHbI, COCTABIISISI TOT
moe3n?
OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

26.CKONBKAMH Pa3IMYHBIMU CIIOCO0aMHU MOKHO M30paTh U3 15 denoBeK Jenerannio B COCTaBe TPeX YeI0BeK?
OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

27.CKOJIBKAMH CITIOCOOaMHU MOKHO CMOJICITAPOBATH (DIIary COCTOSIINNA U3 TPEX TOPU30HTAIBHBIX MOJIOC
Pas3IMYHBIX LBETOB, CCIIM UMEETCSI MaTepHal IATH PAa3JINYHbIX [[BETOB?
OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

28.IIpodcorozHoe Oropo (akynbTeTa, cocTosmee H3 9 JesoBeK, Ha CBOEM 3aCeaHIH JOJDKHO U30paTh
IpeacenaTess, ero 3aMecTuTeNs U kazHadesd. CKOJIBKO pa3IMYHbBIX CIIy4aeB IPU STOM MOXKET ObITh?

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

29.Ha cranuuu umeetcs 6 3anacHbIX myTeil. CKOIbKUME crIoco0aMi MOKHO PacCTaBUTh Ha HUX 4 moe3na?
OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

30.Ha mucke Ttenedonnoro ammapara wumeercsalOmudp. Kaxnsrit renedorn ATC mmeet HOMED,
3aIMCBIBACMBIH C MOMOIIBIO MATH IHGp, MpUIeM nepBas nudpa y HuX ogHa u Ta xxe. Haiftn Hanbomnbmiee
BO3MOJKHOE YHCJIO TaKuxX aboHeHTOB 310 ctanmuu. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

- —+
31. Haiiti cymMy BEKTOPOB afl1:-2:3}, b{4:0:-1} A+bfxs +x;; Y14y 21422}
OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

. — R
32. Haiitu pasnocts sexropos@{4; 1; -3}, b{0;-5;2} a—b{xy —x3; ¥1—y2:21-22}
OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

33. Haiitu npomsseenne sexropa na uncio@i-1:3;1} & —=meno 6 =-3 0K 01,0K 02, OK 03, OK
04, OK 05, OK 06, OK 07

34. Haiitu xoopnuHaTh BekTopa. Touka A(5:0:-3). Touxa B (-1;4;-7] .Haxoaum xoopauHaTsl BeKTOpa

—
AB 13 KOOPJIMHAT KOHI[A BBIYUCINUTH KOOpAMHATHI Hayana BekTopa. OK 01,0K 02, OK 03, OK 04, OK 05, OK
06, OK 07

s —
35.BBIUHCINTE CKAIIPHOE TPOM3BEICHUC a{-2;3:7}, b{-9:0:2} 0Kk 01,0K 02, OK 03, OK 04, OK
05, OK 06, OK 07

36. Sin 6X + cos6x =1— 2sin 3X; OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

37.29 — 36 sin > (X — 2) — 36 cos(x — 2) = 0; OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

38.25iN X - COS X + +/3 — 208 X — +/3 sin X =0; OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

39.sin 4x = 2¢c0s? X —1; OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

40.sin X(sin X + cosx) =1; OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07



41. Onpenenure MOJHYIO IIOBEPXHOCTH MPSMOM MPU3MEI, €CJTH €€ BhicoTa 14cM, a CTOpOHBI OCHOBaHUS 12¢Mm, 16
cMm, 20 ecm. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

42 .OnpenenuTh IUIONIAb MOTHOW HOBEPXHOCTH PABHOCTOPOHHETO IIMJIMH/PA, €CIIU TUIOIaab OOKOBOM
nosepxsocti 484 77 cm” OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

43. OOpasyromiass yceYeHHOro KoHyca 13 ¢M, pa3HOCTh PaJMyCcoOB €ro OCHOBAaHUI 5 c¢M, IUIOMIaah OCEBOTO
ceuenns 204 ¢ m?. BolumcnuTe romaas 60KoBOi noBepxHocTu yceueHHoro konyca. OK 01,0K 02, OK 03, OK
04, OK 05, OK 06, OK 07

44. HaiiTi OBEPXHOCTb IIapa, ecITH IIIOMAAb ero GOIbIIOro Kpyra paHa 64 7 M. 01,0K 02, OK 03, OK 04,
OK 05, OK 06, OK 07

45. Bricota nunueapa 11 oM, quametp ocHoBaHus 18 am. Haiinure: a) miomans 60KOBOM MOBEPXHOCTH
muMHApa 0) wiomank moHou nosepxHocTH mumHapa OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

46. Pamnyc ocHoBaHms KoHyca 20 cM, a BeicoTa 15 cM. Haiiti momHyto u 6okoByro moBepxuocts 01,0K 02, OK
03, OK 04, OK 05, OK 06, OK 07

47. CTopoHa OCHOBaHHMS IPAaBUIIBHON YETHIPEXYTOIBHOHN MIpaMUIBI paBHA 12 cM, OOKOBasi TpaHb ee HaKJIOHeHa
K IUIOCKOCTH OCHOBaHU 1on yriioM (P Beraumcnure muromans: a) 60KOBOH IMOBEPXHOCTH MHPAMHIEL;, §) TOTHOM
nosepxHoctu nupamuel. 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

48. Pagnycel OCHOBaHUN yCEYEHHOT'O KOHYca paBHBI 9 cM U 15 cM, oOpasyrolas HaKJIOHEHa K OCHOBAaHHUIO IO/
YIJIOM 45°. Haiitn 06bem konyca. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

49. lana npsimasi mpu3Ma CTOPOHBI, OCHOBaHMs KOTOpo#l paBHbI 13cM, 15 cM, 14cm, BbicoTa paBHa 7cM. Haiitu:
a) MoBepXHOCTh pu3MeIL; 0) 00seM mpu3mer; OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

50. O6pasyromas konyca 20cM 1 00pa3yeT ¢ MIOCKOCTHI0 OCHOBAHUS YTOJN B 30°. Haiitit 0Gbem KOHyca.

51. Paguycsl ocHOBaHMI ycedeHHOTo KoHyca 5 cM u 10 cM, a ero o0bem 525 7 cm®. Haiiru BeicoTy. OK 01,0K

02, OK 03, OK 04, OK 05, OK 06, OK 07

52. Pagmyc ocHOBaHUs KOHYca 3 cM, a BeicoTa 4 cM. Haiitn 00sem koryca. OK 01,0K 02, OK 03, OK 04, OK
05, OK 06, OK 07

53.. BeicoTa mpaBUIIBHOI YeTHIPEXyroJbHON MHpaMu/Is! paBHA 12¢cM, a cropoHa ocHOBaHUS 18 cm. Haiitu 00peM
mapamuael. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

54.. Beicora mmuHapa 18 mm, nuamerp ocHoBanus 24 nm. Haiiti oobem mummaapa. OK 01,0K 02, OK 03, OK
04, OK 05, OK 06, OK 07

55. Omnpenenuts 00beM Ky0a, eciii ero MoBepXHOCTh paBHA 726 Mm% OK 01,0K 02, OK 03, OK 04, OK 05, OK
06, OK 07

56. Haiitu auametp mapa, eciu ero oosem 2304 7 em® OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

57. Haiitu 0o6beM mapa, eciu miommans . OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

58. IlpousBoanas crenenHoi pynkuu. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

1. y=x' 7. y=8Jx
2. y=x° 8 y=23Vx
3. y=x 0. y=13x
4. yziz 10. y=83{/;
),(5 11. y=9W
> Y=g 12. y=%/x



6. y= 6
. N
59. IlpousBoaHas anredpamueckoit cymmsr OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

13. y=x°+13x° —12x +3%/x

M.y:xA3J§+§—7
X

15, y=10x* +5¢x - =2 ~16
X

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

18. y=121In x—56 + 5ctgx + 9e”
60. IIpousBoanas mpoussenenus OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

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

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

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

2
62. Teno neuxercs Beepx 110 3akony S(t) = vt — T C HavaJbHOH CKOpocThio Uy = 0m/c, g= 9,8m/ c?.

Yepes CKOIBKO CEKyHJ CKOpOCTh cTaHeT pasHoit 101 /c? OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

63. Haiinute cuity, neifcTByIOIIyIO Ha Teqo Maccoit DKe , nemxkymeecs o 3akony S(t) = §t3 — 2t +1 B MomenT

spemenn 1 =3C. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

64. OnpenenuTh KHHETHYECKYIO SHEPTHIO TOUKH, Maccoit M = 2Ke , BIKyIeiics Mo 3aK0oHy S (t) =3t*+4 B
moment Bpemenu T = 2C. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

65.Touka ABMKETCA TO TMPSAMOI IO 3aKOHY S (t) = 2t2 —3t —1. Haiitu yCKOpEeHHe TOYKH B MOMeHT Bpemenn t = 2C.
OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

66.Pemure npumepsr OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

1. Ix4dx 11_IZ§§
2. jxedx éa
N 12. j 5*dx
3. =z 13. [3-5%dx
4. j8x3dx u I Clozsozlxx

5. j 5t3dt



6. j4u4du 15. j(4x3—15x2+14x—3)dx
7. j35in xdx 16. J'(6x3—3x2+2x—5)dx
8. I\/Ecosxdx 17.Ix3(1+5x)dx

X 2 2
9. I%dx 18. I(x 11x)x“dx

(3x® —2x* +5x)dx
19.

10. | Sox J 2x

X 20. I(x3+3x2+4x)dx

X

67. B rpymnre ciopTcMeHOB 7 IBDKHUKOB U 3 KOHBKOOEkma. M3 Hee cirydaifHbIM 00pa30M BBIICTICHBI TPH
cnoprcMeHa. HaiiTu BeposSITHOCTB TOT0, UTO BCE BHIOpaHHBIE COPTCMEHBI OKaKyTest apbkHIKaMu. OK 01,0K
02, OK 03, OK 04, OK 05, OK 06, OK 07

68.Ha noske 6 paanonamii, U3 KOTOPBIX BE HeroHble. CirydaifHbIM 00pa30M OTOMPAKOTCS ABE PATHUOTAMITEI.
KaxoBa BeposITHOCTB TOTO, UTO OHHU TOBI AJis ucnoib3oBanusa? OK 01,0K 02, OK 03, OK 04, OK 05, OK 06,
OK 07

69.B ypHe 3 6enpix u 7 yepHBIX mapoB. KakoBa BEpOATHOCTE TOTO, UTO M3BIICUCHHBIC HAyTa ] JBa IIapa
okaxyrcs uepHpiMu? OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

70.Ha yuacTke Kpocca Ui MOTOLMKIHCTA-TOHIIHMKA HMMeEETCS TPHU IPENsATCTBYsA. BeposTHOCTH yCHENIHOTO
MIPOXO’KIEeHUs TepBoro npensaTctBus pasHa 0,4, roporo 0,5, Tpersero 0,6. HaliTu BepOSTHOCTH YCHEUIHOTO
MIPEeoI0NIEHUs: a) Tpex mpensaTcTBuil; 0) aByx npemnsrcteuii. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK
07

71.Camorer mpoTHBHHUKA OOHApY>KHUBAeTCA TpeMs paanoiiokaropamu ¢ BepostHocTsmu 0,8; 0,7; 0,5. Kakosa
BEPOSITHOCTH OOHAPY)KEHHS CaMOJIETa: a) OJHUM PaIHOJIOKaTOpoM; 0) IBYMsI PaIHOIOKaTOPaMH

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

72 Pemute ypasaenus: OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

X=+1-2X. 6) NIX+1=x-1.

a)
B) \/x—2+2\/x+5 :1_

73.Pemute ypaBrenus: OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

2
a)|5x+3|:7; 6)|2x—x -3=1
Pemmre HEPABCHCTBA!

a)|2x—3|£3; 6)|3_4X|2_1.

. 1-n-n°
74. HaiinuTe npezen nociaea0BaTelbHOCTH lim .OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK

x> (1+2n)°
07

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,

OK 07



. 2 8
76. Haitmure lim (— - . OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

X—2 2

X—2 X" -4
3X

77. Halizute TOYKM pa3pbiBa GyHKIMH Y= ———
x® +3x-10

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

. X—6
78. Hatigure: lim

6 [x+3 -3

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



06pa3eu IK3aMeHALIMOHHOI0 OuJieTa:

pumMIXKT — dpumman JIBIVIIC B 1. Yccypuiicke

PaccmoTpeHo mpeaMeTHO-MEeTOANYECKOM

KOMHUCCHEN MAaTEMaTHYECKUX U DK3aMeHannoHHbI omteT Nel «YTBEPIKIAIO»
€CTECTBEHHO-HAYYHBIX TUCIHILUIHH 10 AMCIUIUIHHE «MaTeMaTHKay p
3am. lupexropa o YP
« » 20 1. JUISL HAaIIpaBJICHUS CIIEUAIbHOCTH JOUO/
IIpencenarens « » 20 -
/OUNO/ KO/, Ha3BaHHE — =
«_» 20 T

1. Cayuaiinoe coOsiTHE U ero BeposiTHocTE. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07

. 2
2. Hatinure im| —— 2
A X—2 X -4

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

3. B rpymme ciopTcMeHOB 7 IBDKHUKOB 1 3 KOHBKOOeXkIa. 13 Hee cirydaliHBIM 00pa3oM BBIICICHB TPH CIOpTcMeHa. Halti
BEPOSATHOCTH TOTO, YTO BCE BRIOpaHHEIE CITOPTCMEHBI okaxyTes mepkHIKamMu. OK 01, OK 02, OK 03, OK 04, OK 05, OK 06,
OK 07

3. TecroBble 3axanus. Ouenka no pesyasraram tecrupopanus. OK 01,0K 02, OK 03, OK 04, OK 05, OK
06, OK 07

1. BoiOpath BepHBIEC YTBEPKACHUS:

+a) nddepeHupoBaHre — 3T0 NPOLECC OTHICKAHUS MTPOU3BOAHON (QYHKIIHH.

0) Heomnpenenénuplii uHTErpai — 5170 GpyHKUIUS.

+B) MHTerpupoBanue — 3T0 Mpolece, 00paTHBIN TudhepeHIIMPOBAHUIO.

+r) OnpeaenéHHbli HHTErpall — 3TO YHUCIIO.

1) [lepBooOpasHas GyHKIUU — 3TO €€ IMPOU3BOIHAS.

2. OTHOIIEHHE CHHYCA yIJIa K €r0 KOCHHYCY Ha3bIBaeTCs
a) apKCHHYCOM

0) apKKOCHHYCOM

+B) TAHTEHCOM

I') KOTAaHT'€HCOM

b
3. YCcTaHOBUTH COOTBETCTBHE IICMEHTOB B BBIPAKCHUH J f (X)dX

a

1. f(x)dx A. nopplHTerpanbHas QpyHKIUs
2.a,b B. noasIHTErpanbHOE BEIPAKCHHE
3. f(x) B. nepemeHHast HHTErPUPOBAHHMS
4. x I'. npenes! HHTErPUPOBAHS

Ortsert: 1B, 2I', 3A, 4B

2 . . N
4. CKOpOCTb JABMIKEHHS TeJla U3MEHSIETCS 110 3aKOHY V(t) =3t +t+1 we. Haitrn MyTh, PO ICHHBIH

TEJIOM 32 4 ¢ OT Havasa JIBIKEHUSI.
a) 70 m

0) 72 M

+B) 76 M

r) 79 M

5. lleHTpanbpHbIN yroii, onuparoluiics Ha Ayry, AJMHa KOTOPOM paBHA pailyCy OKPYKHOCTH, Ha3bIBa€TCs
a) MPSIMBIM

+0) pagnanom

B) TpajioM

I') pa3BEPHYTHIM




6. KOMILIEKCHO-CONPSIKEHHBIM JIJIs Ynciia -5+71 sBisteTcs
+a) -5-7i

0) 5+7i

B) -5+7i

r) 5-7i

7. Pacnonoxurs 1o MmopsiIKy MIary ajJropuTMa BEIYUCICHUS UIOMa Il GUTyphl

1. IIpencraBuTh UCKOMYIO ILUIOLIA/Ab KaK CYMMY MIJIM Pa3HOCTH IUIONIaAeH KPUBOJIIMHEHHBIX Tpanenuit
2. CocTaBUTh CXEMaTHUECKUIl uepTEX MO yCIOBUIO 3a4a4H

3. BBIYMCIUTE MJI0IIAAb KKA0H KPUBOJMHEHHOM Tpanenuy U rionas Gurypst

4. OnpenenuTs Mpeaessl HHTETPUPOBAHUS AT KaXK 0N KPUBOIMHEHHOH Tpanenn.

Ortsert: 2143

8. YCTaHOBUTH COOTBETCTBHE MEXKILY YPABHCHUAMH U UX PELICHUSIMHU

1. [x-7]=3 A.-05;35
2. |3x+2|=5 b.-16; -4
3. |2x-3]=4 B.-7/3;1
4. [x+10|=6 T.4;10

Ortsert: 1T, 2B, 3A, 4b

9. BeIOpaTh BepHBIE YTBEPKACHUS:

a) Besikoe ypaBHeHUE 4-1i CTEIICHH HA3bIBACTCS OMKBAIPATHBIM.

+0) YpaBHEeHHE WK HEPABEHCTBO, COEpIKaIee IEPEMEHHYIO 10T 3HAKOM KOpPHS, Ha3bIBACTCS
HppaIMOHAIHHBIM.

+B) JIBa ypaBHEHHS W HEPABEHCTBA HA3BIBAIOTCS SKBUBAJICHTHBIMH, €CII MHOXKECTBA MX PCIICHUN
COBIIAJIAIOT.

r) Bo3Benenue obenx gacteil ypaBHEHHS B KBaJpaT — 3TO PaBHOCIIIFHOE TIPe0Opa3oBaHHE.

) YpaBHEHHUE N-1 CTETICHN UMEEeT MaKCUMAaJIbHO BO3MOYKHOE KOJIMIECTBO KOpHEH, paBHOe N-1.

10. YcTaHOBUTH COOTBETCTBUS MEXKY OTPEACTUTENIMHU U UX 3HAUCHUIMHI

2 -3 A9
1.

1 4

-1 3 b. -6
2.

1 -2

5 2 B. 11
3.

-2 1

3 -3 r.-1
4,

2 -4

Ortser 1B, 2I', 3A, 4b

1 -1 0
11. Ber4ucanTs onpenenuTens TPEThEro mopsIKa 1 2 1

0 -1 3

a) 8
6)0
B) -1
+r) 10

12. BeiOpaTh BepHBIE YTBEPKACHHS O IIPOU3BOIHOM:

a) K monsaturo nmpousBognoi npumén Jleonapn Ditep.

+6) CKOpOCTb NPSMOJIMHEHHOTO JBHKEHUS TeJla — 3TO TepBasi IPOM3BO/IHAS OT 3aKOHA ITYTH 110 BPEMEHH.
+B) [Ipou3BoaHast CyMMBI HECKOJIBKHMX (DYHKIMH paBHA CyMME NPOU3BOIHBIX 3THX (PYHKIMIL.



r) [Ipon3BoaHast mpou3BeAeHUS IBYX (GYHKINI paBHA MPON3BEACHUIO IPOU3BOIHBIX ITHX (DYHKITHIA.
1) [Ipon3BoaHass KOHCTAHTHI paBHA dTOW KOHCTAHTE.

13. IIpousBezeHue NEPBBIX N HATYPAJIBbHBIX YHCEN HA3bIBACTCS:
a) CpeTHUM apUPMETHISCKIM

0) CpeIHUM reOMETPUICCKUM

+B) pakTopnanom

') MeIUaHoON

14. T'eomeTpuydeckuil cMbICT IPOU3BOIHOM:

a) yCKOpEHHUe Tejla eCTh IPOM3BOIHAS OT 3aKOHA €0 CKOPOCTH

+6) mpon3BogHAs (QYHKIIMHU B TOUKE YUCICHHO PaBHA TAHT'€HCY YTJIa HAKJIOHA KacaTelIbHOH, MPOBEAEHHON K
rpa¢uKy GYHKIIMH B 3TOH TOUKE

B) IPOM3BOAHAS KBaJPATHIHON (hyHKIMN ecTh GYHKIMS THHEHHAS

T) Tpad¥K MPON3BOTHON IKCIIOHEHTHI COBIAAACT C TPa)uKOM caMOM IKCTIOHEHTHI

15. BeposITHOCTB BBITALIUTH TY3 U3 MOJHOM KOJOABI KapT (36 MITyK) paBHA
+a) 1/9

0) 1/36

B) 1/4

r) 1/12

16. PacmionoXuTh M0 MOPAAKY IIArk aIropuTMa rpa) iaeCKOro pereHus] ypaBHEHHS:

1. [Toctpouts oba rpaduka GyHKIHI

2. [IpeoOpa3zoBate 00€ YacTH ypaBHEHHS TaK, YTOOBI B KaXKHOH OblIa QYHKIHA, TpaguK KOTOPOH MOKHO
MIOCTPOUTH

3. HaiiTi TOYKY WIIM TOYKH TIePECEUCHUS TPaPHUKOB

4. CocTaBUTH TAOIUIIBI TOUYEK TPAPUKOB (YHKIIHH

5. AGcuucchl TOUKHY (TOYEK) 3ancaTh Kak KOPHH ypaBHEHHS.

OrtserT: 24135

17. - 9TO MHOECTBO BCEX OJHOPOJHBIX 0OBEKTOB, OTHOCUTEIHLHO KOTOPOTO MPOBOIUTCS
CTaTUCTUYECKOE HCCIIEIOBAHNE.

OrtBer: FeHepanLHaﬂ COBOKYITHOCTbB, I'€HCpaIbHasA COBOKYIIHOCTb

18. cnyqaﬁHoﬁ BCJIMYMHBI HAa3bIBACTCA YHUCIIO, PABHOC CYMME HpOHSBeZ[eHI/Iﬁ BO3MOJKHBIX 3HAUCHUH
cnyqaﬁﬂoﬁ BCJIMYMHBI HA UX BEPOATHOCTH.

OtBeT: MaTeMaTHYECKUM OXXHUJAHHUECM, MATCMAaTHUYCCKUM OXHUIAHHUECM

19. B cryneHueckoi iotepee BoimyineHa naptust B 1000 6uneros. Cpenu Hux 10 OWIETOB JarOT BBIMIPHIII 110
100 p., 5 6uneror mo 500 p. u 1 6uner o 5000 p. CioywaiiHas BenuunHA X — pa3Mep BBIMIPHIIIA [T0 CITy9aifHBIM
o0pasoMm kymienHoMmy omtety. Torma M(X) OyneT paBHO:

a)7,5

+0) 8,5

B) 9,55

r) 10,1

20. PacmionoXuTh 10 NOPSAAKY IIark AITOpUTMa PEIICHHs 3a/1a9H 110 TEOPUH BEPOSITHOCTEH:

1. Ecniut coOpITHE A CIIOXKHOE, TO IPEICTABUTH €T0 KaK CYMMY FJIH IPOM3BEACHNE BCIIOMOTaTEIbHBIX COOBITHH
A, Ay As, ...

2. Brimucath 0CHOBHOE COOBITHE A, BEPOSTHOCTH KOTOPOTO HAJI0 HAWTH.

3. Haiitir P(A), OMB3ysCh KITACCHYECKUM OTPEICICHUEM BEPOSITHOCTH | (MIJIH) OCHOBHBIMH TEOPEMAMH O
BEPOSATHOCTH CYMMBI/TIPOM3BEICHNSI.

4. PykoBOACTBYSCh YCIOBUEM 3a/la4d U 3/{PABBIM CMBICIOM, BBISICHUTB, SIBIISIIOTCS JTM BCIOMOTaTENIbHbIE
COOBITHSI COBMECTHBIMH/HECOBMECTHBIMH, 3aBUCHMBIMHU/HE3aBUCHMBIMH.

5. BHUMaTeNbHO MPOYUTATh YCIOBHE 3a4a4H.

OrTBeT: 52143



21. Nana snekTpuyeckas 1elb, CocTosast u3 ajaementoB A, B, C. BeposTHOCTH BBIXOZa U3 CTPOSI ITUX

B
A 0,06

—0,09 —

0,07
C

9IIEMEHTOB 3a BpeMs { oKa3aHbl Ha cxeMe. BeposTHOCT pasphiBa LEMH 3a 3TO BpeMsl paBHA:
a) 0,092824

6) 0,097822

+8) 0,093822

r) 0,098282

22. OtaenpHOE 3HAYCHHE X; HAOMIOJaeMOTO TIpI3HaKa X Ha3BIBalOT
a) 4acToToM

0) BEIOOpKOIA

+B) BapuaHTOH

I') OTHOCUTEJIbHON 4acTOTON

23. JloMaHy0 JTMHUIO, COETUHSIONIYIO TOUKH C KOOpAUHATaMH (Xj;N;), HA3bIBAIOT
+a) MOJIUTOHOM YacTOT

0) MHOTOYTOJIbHUKOM pacpe/ielIeHus

B) 3aKOHOM pacIpeIelICHIs

T') THCTOTpaMMO¥

24. YTBepKaeHUe, KOTOpoe He Hy)KJAeTCs B TOKa3aTEeIbCTBE, a IPUHAMACTCS 32 HCTHHY H3HAYAIIBHO,
Ha3bIBACTCS

a) IeMMoit

0) Teopemoii

+B) aKCHOMOH

T) onpe/ieieHeM

25. Bribpats HEBepHBIit BapHaHT B3aMHOTO PACIOI0KEHHUS IBYX INIOCKOCTEH B MIPOCTPAHCTBE
a) COBITAJAIOT

0) TepeceKaroTes Mo MPSIMO

+B) MepeceKaroTCs B TOUKE

T') TapaIeIbHBI

26. JIBe mpsiMble Ha3BIBAIOTCS , €CJIM OHU HE TICPECEKAIOTCS U HE TTapalIeTIbHEL.
OTBeT: CKPEINBAOIIUMUCS

27. IIpsimast ¥ TIOCKOCTh HAa3bIBAKOTCS , €CII OHU HE UMEIOT OOIIEeH TOUKHU WK TIpsSIMast JISKUT B
IUTOCKOCTH.

OrtBert: napaJjieJIbHbIMU

28. Ilpsimast d epreHANKYIISPHA K
IUIOCKOCTH 0L M IepeceKkaeT €€ B Touke H.
Ha npsimoti B3siTa Touka A, B IIIOCKOCTH
B3sTa TO4YKa B. YcraHOBUTH cOOTBETCTBHE
MEXy NOTY4YEHHBIMU OTPE3KaMHU:




1. AH A. ipoexmus

2. AB b. neprieHauKysip

3.BH B. Haknonnas

Ortser: 15, 2B, 3A

29. YCTaHOBHUTh COOTBETCTBHE MCKIY I/I306pa)KeHI/IeM MHOTOIrpaHHUKA U €T0 Ha3BaHUEM

!i A. ky0

1.

b. uxocasap
2.

B. okTasnp
3.

I'. nopexasap




. TeTpasap

5.
Orsert: 1T, 2/1, 3B, 4B, 5A

30. Tpu BexTOpa, JIeXKAIIIE B OHON INIOCKOCTH, HA3BIBAIOTCS
a) KOJUTHHEeApHBIMH

0) coHampaBIIEHHBIMHI

B) paBHBIMHU

+T) KOMIUTaHAPHBIMHU

31. BeiOpaTh BepHbIC yTBEPKICHUA:

+a) JIByrpaHHBIi yron u3mMepseTcst TOH ke rpaJaycHOil Mepoii, 4To U ero JMHEHHBIN yTroJl.

0) Ecnu mpsiMasi IepIeHIUKYIsIpHA MPSIMOH, JIeKaIeH B IJIOCKOCTH, TO OHA MEPIICHANKYJIIPHA U CaMO
IIJIOCKOCTH.

+B) Ecnu npsaMas napajienbHa IpIMOH, Jiexaliei B INIOCKOCTH, TO OHa MapajulebHa U CaMOH INIOCKOCTH
r) JIBE MpsiMBIE, CKPEIIMBAOLINECS C TPETHEH, HEMPEMEHHO CKPEIUBAIOLINECS U CAMH.

1) Teopema o TpEX MepHEHANKYIIAPAX YCTAHABIUBAET MPU3HAK IIEPICHINKYIIPHOCTH JBYX IIOCKOCTEH.

32. Jlano: 5(—7,2,5) , 6(4,—3,8) . Torma ckanspHOe IPOU3BEACHUE 56 paBHo:
a) -4

6) 0

+B) 6

r) 8

33. O0BEM MIIMHAPHYECKOTO Oaka TMaMeTpoM 1 M U BBICOTOMH 2 M IPUOIM3UTENIHHO PaBeH:
a) 1,47 m®

+6) 1,57 M*

B) 1,67 M°

r) 1,77 M

34. [Inomans MOBEpXHOCTH cepuueckoro riadoHa GoHaps paguyca 15 cM NpHOIH3UTENEHO PaBHA!
+a) 0,2826 M

6) 0,2921 m?

B) 0,3011 M°

r) 0,3114 m?

35. Inoma s TOBEPXHOCTH KOHUYECKOTO 00TEeKaTels, UMEIOIIEero paanyc ocHoBaHus 10 cMm u oOpasyromryio 30
CM, IPUOJIU3UTEIBHO PaBHA:

a) 914 cm®

6) 923 cm?

B) 935 cm®

+r) 942 cm?

(x+4)(x—5)<0
X+3

36. Pemmmts HEpaBEHCTBO

a) (-00;-4)U(-3;5)
+6) (-00;-4]U(-3;5]
B) (-00;-4)U[-3;5)
r) (-00;-4]U[-3;5]

37. Onpenenurens BTOPOro NOPsiAKa PaBeH

a) CcyMMe TIPOU3BEICHUH 2JIEMEHTOB TIEPBOTO U BTOPOTO CTOJIOIOB

0) pa3HOCTH MMPOU3BEICHUN HJIEMEHTOB IIEPBOIl M BTOPOH CTPOK

+B) pa3HOCTH NIPOU3BENCHUI 2JIEMEHTOB TJIABHON M IIOOOYHON JraroHaien



T') CyMMe MPOM3BEJACHHUI BCEX YETHIPEX PIIEMEHTOB

38. Meroxa Kpamepa mo3BomseT

a) penraTh CHCTEMBI JJMHEHHBIX YPaBHEHUH C MOMOIIBI0 TpadukoB QyHKIHHA
+0) pemarh CUCTEMBI JTIMHEHHBIX YPaBHEHUH C IIOMOIIBIO OTPEISITUTEICH

B) peIIaTh CUCTEMBI IMHCHHBIX YPaBHECHUH CII0KCHUEM YPaBHCHHUIMA

T') pemaTh CUCTEMbI INHEHHBIX YPABHECHHUH C TIOMOIIBIO 3aMEHBI ICPEMCHHOM

39. BeIOpaTh BepHbIE yTBEPKICHUS:

+a) jorapu@m 4ucia 1o J0O0MY OCHOBAHUIO MOKHO BBIPA3UTh KaK OTHOLICHHUE JIBYX HATypajbHBIX
sorapu(mMoB

+0) 00macTk onpeneneHns MOKa3aTeNbHON (YYHKIIMH — BCe ACHCTBUTEIBHEIC YHCIIa

B) rpaduk jJorapudMudecKoil GyHKIIMH UMEET aCHMIITOTOH och OX

+r) JorapudmMudeckas 1 mokazaTenbHas (QYHKINH SBISIFOTCS 00paTHBIMHI

) TPOU3BOIHAS OT IMOKA3aTEIBHON (QYHKIIUHN — 3TO OHA cama

40. BriOpaTh BepHbIC YyTBEPKICHUS:

+a) 4ToOBI HAaliTH MepeceyeHne IBYX U 0oJee MHOXECTB, HY)KHO HAWTH 3JIEMEHTHI, KOTOpBIE IIPUHAIC)KAT
KaX/I0MY U3 3TUX MHOXECTB

0) 271€eMEHTBl MHOYKECTBA JOJDKHBI OBITH YIOPSJ04YEHBI

B) MHOXKECTBA JIENIATCS HA CUETHBIE U HECUETHBIC

+T) KOJINYECTBO IEMEHTOB B MHOKECTBE Ha3bIBACTCS €r0 MOPSIKOM

+1) oObeIMHEHNE ABYX MHOXECTB ITyCTOE, €CITH ITyCTOE KaX[0€ U3 ITHX MHOXKECTB

41. BeposITHOCTB TFOOOTO COOBITHSA:
a) ctporo Oompire 0

0) crporo menbIIe 1

+B) HaxoguTcs B oTpeske ot 0 1o 1
') HaxouTca B uHTepBase ot 0 1o 1

42. MHOeCTBO BCEX NMapauIeIbHBIX MEXIy OO0 MPSIMBIX POCTPAHCTBA HA3bIBACTCS
+a) CBA3KON MPSAMBIX

0) My4yKOM MPSIMBIX

B) CEMEHCTBOM HPSIMBIX

T') ITIOCKOCTBIO

43. BriOpaTh BepHBIC YTBEPIKICHHS:

+a) Ecnu 1Be MII0CKOCTH HapasuieNibHbl, TO OHU HE UMEIOT OOIIMX TOYEK MM COBIAAIoT.

6) Ecin nBe npsimble epreHuKyIISIPHBI OHON TNIOCKOCTH, TO OHHM COBIAJAfOT.

+B) Ecnu npsMas neprneHuKyIspHa IIIOCKOCTH, TO OHa MEPIeHANKYIIIpHA JTI000H MpIMOH 3TOH MIOCKOCTH.
r) Ecin mpsiMas nepnieHIuKyIsSpHA K APYTOi MPSIMOH, JieXKaliei B IOCKOCTH, TO OHA MEPICHANKYIIIPHA U
CaMOM TIOCKOCTH.

44. Haiiti 3HaueHHe IPON3BOIHON cTenenHoi Gynkimn y=2x*+3x3-x?+5x-1 B Touke Xo=1
a) 15

+6) 20

B) 21

r) 30

45. Yucno pa3melieHuii u3 8 o 3 paBHo:
+a) 336

0) 328

B) 340

r) 320

46. Eciii BC€ MHOXECTBO BEpIIHMH Tpada MOKHO pa3[euTh Ha JABa 0J0KA TaK, YTO BEPIIUHBI U3 Pa3HBIX OJOKOB
CBsI3aHbI pEOpaMy, a BHYTPH Ka)XKJJ0ro U3 OJIOKOB — HET, TO TakoH rpad

a) IUTaHAPHBIH

+0) By OIBbHBIN

B) MOJIHBIN

T') IPOCTOMH

47. Ha3BIBAETCS MTPOCTOM CBA3HBIN rpad 6e3 IUKIOB.
Ortgert: [lepeBoM, nepeBomM

48. Cornacuo IlepBoii Teopeme Teopuu rpadoB, B HeOpueHTUpoBaHHOM rpade G:
a) CTEIICHU BCeX BEPILINH YETHBIC



0) gmcio pedep paBHO YHCITY BEPIIHH
B) umciio pédep paBHO YABOCHHON CyMMe CTETICHEH ero BepIIuH
+r) cymMMa cTerneHe Bcex BEpIIMH paBHa YABOCHHOMY YUCITy ero péoep

49. Be1OpaTh BEpHBIC YTBEPIKICHISI:

+a) meTis COeMHSCT BepIINHY Tpada ¢ Hell caMoi

0) HE CyIIECTBYET BEPIIMHEI C HYJICBOI CTCIICHBIO

+B) KpaTHbIC pEOpa HA3BIBAIOT MYIbTHPEOPOM

+r) B OJHOM rpade Kakaas BepIlinHa COCTUHICTCS pEOpaMu CO BCEMH OCTaTbHBIMU
1) rpad) ¢ METIAMU HA3bIBAIOT IIPOCTHIM

50. Ha3bIBAOT TPad, COCTOAIINN TOIBKO U3 H30JIMPOBAHHBIX BEPIIHH.
Ortser: [lycTbiM, MyCTHIM

51. OcHOBHOE TPUTOHOMETPHUIECKOE TOKAESCTBO UMEET BU/I:
a) sin’x - cos’x = 1

6)sinx +cosx=0

+8) sin’x + cos’x = 1

r)sinx+cosx=1

52. Boeipa3uTh B rpagycax 3m/2
a) 90°

6) 180°

B) 150°

+1) 270°

N

12
53. Beruncurs | 2° - 2°

a)2
+6) 4
B) 8
r)9

54. [locnenoBaTeNbHOCTh 3TAMIOB CTATUCTHYECKON PaOOTHI:
2. COop maHHBIX

1. O6paboTKa TaHHBIX

3. IIporHo3st

4. BeiBobI,

Ortser: 2143

55. - 3TO TeJNO0, KOTOPOE COCTOMUT U3 ABYX KPYTOB, HE JIEKALIUX B OJHOI MIOCKOCTH U COBMEIAeMbIX
mapauieIbHBIM TIEPEHOCOM, B BCEX OTPE3KOB, COSAMHSIONINX COOTBETCTBYIOIINE TOYKH ITHX KPYTOB.

Otser: Lunuuap, GuinuHap

25

56. Braucmuts |1—— :

144

+a) 13/12
6) 12/13
B) 5/12
r) 12/5
57. CormocTaBbTe TeJI0 BpAIlleHHs ¥ BpaIlAIoIyocs PUrypy
1. Cdepa A. TIpssMOyTOJIBHBIN
TPEYTOIBHUK BOKPYT OJHOTO
13 KaTeTOB
2. Konyc b. IIpssMOyronbHUK BOKpYT
OJIHOH U3 CTOPOH
3. Humuamp B. Iomyoxpy>XHOCTE BOKpPYT
JTaMeTpa

Ortser: 1B, 2A, 3b



58. Kopuu ypaBHeHus: 7x*+5x=0 paBHBI

a)0

+6) 0 u -5/7
B) -5/7
r)5/7u7/5

59. Yucno coderanuit U3 5 3JI€MEHTOB M0 3 paBHO

a) 20
0) 30
+B) 10
r) 50

60. Hatitu xoopnuHate Bektopa AB, ecm A(1;1;-4), B(1;0;5)

a) (2;4;-3);
0) (1;2;1);
+8) (0;-1,9);
r) (-1;-1,0);

3.2. CooTBeTcTBHE MEXKy OaNbHON CUCTEMOH U CUCTEMOM OLIEHUBAHUS 110 PE3yJIbTaTaM TECTUPOBAHUS

YCTaHABJIMBACTCS MOCPEICTBOM CIIEIYIOIIEH TaOIHIbL:

Yposens
OO0BEKT [Toka3aTenu oreHUBaHUS p
Onenka pe3ybTaToB
OLICHKH Pe3yJIbTaTOB O0YUIEHHS
o0yueHHs
49 6aynoB 1 MeHee «HeynoBneTBopuTEIEHO» Huskwuii ypoBeHb
69 — 50 6anoB «Y IOBIICTBOPUTEIHFHO» IToporoBeIif ypoBeHB
O6yuaroumics 84 — 70 6annos «Xopomoy IToBblIIEHHBIN YPOBEHD
100 — 85 6ammoB «OTIHIHOY Bricokuii ypoBeHb

4. OueHka oTBeTa, 00y4arouerocss Ha BONpPOChl, 3aJa4y (3aJaHue) IK3aMeHALHOHHOr0 OuJera.

4.1. Onerka oTBeTa, 00YJAIOMIETOCs Ha BOTIPOCHI, 3aady (3a1aHue) d9K3aMEHAIMOHHOTO OHIeTa.

Co;[epmaHI/Ie IIKaJIbl OOCHUBaAHUA

DIEMEHTE! HeynonerBoputenbHo | Y I0OBIETBOPUTEIBHO Xopouio OTnuyHO
OLICHMBaHUS
He 3aureno 3auTeHo 3auTeHo 3auTeHo
CoOTBETCTBUE OTBETOB TlomHoe
3HaYNTENbHBIE He3naunrenbHbie Tlommoe
hopmynupoBKam HECOOTBETCTBHE I10
. MOTPEITHOCTH MOTPEITHOCTH COOTBETCTBHE
BONPOCOB (33JaHUI) BCEM BOIPOCAM
Crpykrypa,
MOCJIEI0BATENbHOCTD B
CooTBeTcTBUE
JIOTHKA OTBETA. ITonnoe 3HauYHUTENHHOE HesnaunrensHoe
KPUTEPHIO IIPH
VMeHue 4erTko, HECOOTBETCTBHUE HECOOTBETCTBHUE HECOOTBETCTBHUE
IIOHSTHO, TPAMOTHO U KPUTEPHIO KPUTEPHUIO KPUTEPHIO OTBCTC Ha Bee
> TP PHTCPHIO. pHTEP pHTeD BOTIPOCHI.
CBOOOIHO M3JaraTh
CBOH MBICIH
HNmerot MecTo
HNmerot MecTo
CYIIIECTBEHHEIC
HECYIIeCTBCHHEIC
[TonHnoe He3HaHUE ynyuieHus (He3HaHue ITonHoe
3HaHNe HOPMATUBHBIX, N . VIYIUICHUS U
HOPMAaTHUBHOH H OOJIbIIIEH YACTH U3 COOTBETCTBHE

IIPaBOBBIX TOKYMEHTOB

M cHeuaabHON

MpaBoBOM 0a3bl U

JIOKYMEHTOB U

He3HaHWE OTAEIHHBIX
(enuHUYIHBIX) pabOT

JIAHHOMY KPUTEPUIO

CIIeIHaJbHOMN crieruaabHOU OTBETOB Ha BCE
THTCPATYPE! JIMTEPATYPBI JIMTEPATyPHI 110 13 fuena BOIIPOCHI
PaTyp patyp 00s13aTeNBLHOM POCEL.
Ha3BaHHIO,
JUTEPATYPHI.
COJICPXKAHUIO U T.11.).
ITonHoE
COOTBETCTBHUE
AHHOMY KPHTEPHIO.
YMeHue yBs3bIBaTh YMeHue cBsi3ath A Y Kputep
N ‘YMeHue cBsi3ath YMeHue cBs3aTh CrocoOHOCTh
TEOPHUIO C MPAKTUKOM, . BOIIPOCHI TEOPUHU U
TEOPUIO C MIPAKTUKOM BOINIPOCHI TEOPUHU U HHTETPUPOBATH
B TOM YHCJIC B O0JIACTH MIPAKTHKH B
. paboTHI He MIPAKTUKH TPOSIBIIACTCS 3HAHUS U
npodeccnoHamTbHOMI OCHOBHOM
MIPOSIBIISIETCSL. penxo. MIPUBJICKATH
paboTs! MIPOSIBIISIETCSL.
CBEJICHUSI M3
Pa3JINYHbIX HAYYHBIX
chep
KauecTtBo oTBETOB Ha Ha Bce OTBeTHI Ha OOJIBITYIO 1. JlaHbI HETMIOJIHBIE JlaHbl BepHBIE




JIOTIOJTHUTENBbHBIE
BOIIPOCHI

JIOIIOJIHUTEIILHBIC
BOITPOCHI
TIpeToaBaTells JaHbl
HEBEpHBIC OTBETEHI.

4acTh
JIOTIOJTHUTENBHBIX
BOIPOCOB
npero/iaBaTes AaHbl
HEBEPHO.

OTBETHI HA
JIOTIOJTHUTENbHBIC
BOIIPOCEHI
MPEernoiaBaTes.
2. Jla" oqun
HEBEpHBII OTBET Ha
JIOTIOJTHUTENNbHEIE
BOTIPOCHI
IpernojaBaTes.

OTBETHI Ha BCE
JIOTIOJTHUTEIIbHBIE
BOIIPOCHI
MpenoaaBaTersl.




