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Pa6ouas mporpamma gucrmmumuasl (MJIK, TIM) I1/].1 Marematuka

paspaborana B cooTBeTcTBUM ¢ @enepaibHBIM TI'OCYJAPCTBEHHBIM 00pa3oBaTeIbHBIM CTAaHAAPTOM CpEJHEro O0O0IIero
obpazoBanus ot 17 mast 2012 r. Ne413 ¢ u3meHeHmsMH W JonoiHeHusAMH, DenepajbHONW 00pa3oBaTEIbHONW NPOrpaMMOi
cpenHero obmero oOpa3oBanus, npukaz MunnpocBenienus Poccum ot 23.11.22 Nel014, denepaibHbIM TOCyIapCTBCHHBIM
00pa3oBaTeIbHBIM CTaHIAPTOM cpelHero npodeccuoHaabHoro oopaszosanus 08.02.01 CTpouTeabCTBO M SKCILTyaTalys 30aHUi 1
coopyxenuit ot 10.01.2018 .No2 ¢ uzmeHeHusiMu u gomnosHeHusiMu ot 01.09.2022r. Ne796

®dopma oOydenus ouHast

OBBEM JUCHHUILIMHBI (MK, IIM) B YACAX C YKAZAHUEM OBSI3ATEJIbHOM U
MAKCHUMAJIBHOHN HATPY3KHN OBYYAIOIUXCSI

YacoB 1o yueOHOMY IUIaHy 269 DopMBI TPOMEKYTOUHOM aTTeCTalUu:
B TOM YHCJIE! Juddepenunponanuslii 3auet (1 cemectp)
o0s3aTenpHas Harpy3Ka 251 Ox3ameH (2 cemectp)
CamocrosTenbHas paboTa 6
KOHCYJIbTaIlul 12

Pacnpenesnenue yacos qucunnimusl (MK, IIM) no cemectpam (kypcam)

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

Kypee>) Hroro

Henens 34 44

Bup 3anstui VII | PIT |VII| PIT | VII | PIT

Jlexupn 87 87 |102(102 {189 |189
[IpakTryeckue 32 32 |30 [30 |62 |62
Kouncynprarum 4 4 8 |8 12 |12
HUroro ayn. 119 |119 |132|132 [251 |251
KoHrakTHast paboTa 123 (123 |140|140 |263 (263
CamocrosiTenbHas 0 0 6 |6 6 6
pabota
Hroro 123 |123 146|146 [269 |269




1. AHHOTAIUA JUCHUITJIMHBI (MJIK, IIM)

IToBTOpEHHNE KypCca MaTEMAaTUKH OCHOBHOM MIKOJBL. L[eslb 1 3a1aun MaTeMaTUKU NPH OCBOEHUHU CIENHAIbHOCTH bazoBbie
3HAHWUA U YMEHUS 110 MaTEMaTHKE B IPO()ECCHOHABHON U B MOBCEIHEBHON AEATEIBHOCTH. UMCIa M BBIYHCICHHUS. BhIpaxeHus
U mpeoOpasoBaHus. [IeWCTBHSA HaA MOJOKHUTENBPHBIMH M OTPUIATEIBHBIMH UYHCIAMH, OOBIKHOBEHHBIMH U JECATHYHBIMU
IpoOsiMu. JIeHicTBHA co cTeneHsIMH, (JOPMyYIbl COKPAIEHHOT0 yMHOXKEHHA. | eoMeTprs Ha MI0CKOCTH. Bunsl miockux ¢uryp
U UX IJIOMAnb. [Ipakmuko-opuenmupogannsie 3adaqu Kypce ceomempuu Ha niockocmu. IlponentHsie Berunciaenus [Ipoctsie
MPOLEHTHI, Pa3HbIe CIIOCOOB! MX BbIUMCICHUs. CIO0XKHBIE MPOLEHTHL. Y paBHEHHS W HepaBeHCTBA. JIMHEWHBIE, KBaJpaTHBIE,
JIpoOHO-TMHEIHbIE ypaBHEHUS W HepaBeHCTBa CHCTeMBbl paBHEHHH HepaBeHCTB. CHOCOOBI pelIeHHs CHCTEM JIMHEHHBIX
ypaBHeHu#. [lonarus: matpuna 2X2 u 3X3, onpenenutens marpunbsl. Meron I'aycca. CucreMbl HEeMMHEHHBIX ypaBHEHHUI.
BxoxHnol koHTpoib. ['eoMeTpust Ha I0OCKOCTH. Berancnenus u npeodpa3zoBaHus. Y paBHeHUs 1 HepaBeHCTBa. [Ipsmble n
IUNIOCKOCTH TpocTpaHcTBe. OCHOBHBIE MOHATHUSA cTepeoMeTpuu. PacnonoskeHue mnpsaMbeiXx U miockoctedt Ilpenmer
ctepeoMeTpu. OCHOBHBIE MOHATHUA (TOUKa, MNpsiMas, IUIOCKOCTb, MPOCTPaHCTBO). OCHOBHBIE AKCHOMBI CTEPEOMETPHUH.
[epecekaromuecs, napauleNbHbIE ¥ CKPEIMBAOIINECs NpsiMble. [Ipu3Hak 1 CBOMCTBO CKPEIIMBAIOMINXCS MPSIMBIX. OCHOBHBIE
MpOCTpaHCTBeHHBIE (UTypHl. llapamnensHOCTh NMPAMBIX, NPSMOW M IIockocTed. IlapammenbHble mpsiMas W IIOCKOCTB.
Onpenencnne. [Ipm3nak. CpoiicTBa (¢ mokazaTenscTBOM). [lapamrensrbie miockocTu. Ompenenenue. [Ipu3nak. CoiictBa (c
JTOKa3aTenbCcTBOM). TeTpas’ap u ero sneMeHTsl. [lapamtenenumen U ero 3aeMeHTH. CBOWCTBAa MPOTHBOMOJIOXKHEIX TPaHEH H
JnuaroHanen napayenenunesna. Ilocrpoenue ceuenuid. [lepneHAUKYIIpHOCTh NPAMBIX, IPIMON U MJIOCKOCTH, MJIOCKOCTEH
Ilepnennukynapusie npsmele. IlapannensHble NpsMblE, NEPNEHAUKYISIPHBIE K INIOCKOCTH. IIpH3HaK NeprneHANKYISIPHOCTH
npsaModl u 1ockocTH. JlokasartenscTtBo. Ilepnengukynsp u HawioHHas. Ilepnenaukynapele miockocTu. IIpusHak
NeprneHIuKyIIpHOCTH MtockocTel. JlokazarenbcTBo. PaccTosiHus B MIPOCTPAHCTBE. Teopema 0 Tpex
neprneHauKysapax. Teopema o Tpéx nepneHaukynsapax. [JokazaTenscTBo. Yrosl MExXy NPSMON U INIOCKOCTBIO. YTOJI
MEXIy IockocTsAMU. [lapannenpHble, MepNeHAUKYIsApHbIE, CKpeliuBaromuecs npsiMmeie Pemenue 3agau. Ilpsmbie u
IJIOCKOCTH B NMPOCTpAaHCTBE Akcuombl cmepeomempuu. IlepneHOuKyiapHocms npsamou U NI0CKOCMU, NapaiieibHOCms 06yxX
NpPAMbIX, NEePREeHOUKVIAPHBIX NIOCKOCMU, NePReHOUKVIAPHOCMb HaocKocmetl.. PacrofioxkeHue MNpSAMBIX U IUIOCKOCTEH B
npocTpaHcTse. [lepneHauKyIIpHOCTh U MapaIeIbHOCTh NIPSIMBIX U MIOCKOCTeR. CKpelrBaromuecs IpsIMBIE.
KoopaunaTs! U BEKTOpHL. JIekapTOBBI KOOpPAMHATEI B TPOCTPAaHCTBE. PaccTosHMEe MeXIy [IByMs TOYKAMHU.
KoopaunaTts! cepequnsl oTpeska. JlekapToBbl KOOPAUHATEI B pocTpaHcTse. [IpocTelimue 3anaun B koopauHarax. PaccrosaHue
MEXKIy IBYMs TOYKaMU, KOOPIUHATHI CEPeJUHBI OTpe3Ka. BEeKTOphl B mpocTpaHcTBe. Yroa Mexay BektopaMmu. CkansapHoe
npousBe/ieHHe BEKTOPOB. CIOKEHHE M BBIYUTAHHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha 4Hcio. KoMIlmaHapHbBIE BEKTOPHI.
CkansipHOE€ NPOM3BEACHUE BEKTOPOB. PasznoxeHme BEKTOpa MO TpeM HEKOMILIAaHApHBIM BeKkTopaM. KoopawHaTel BEKTOpA,
CKaJIIPHOE IIPOU3BEJICHUE BEKTOPOB B KOOPJUHATAX, YIOJ MEKIY BEKTOPAMMU, YTOJI MEXKAY IPSIMOM U IUNIOCKOCTBIO, YIOJ MEKIY
IUIOCKOCTSIMH. Y paBHEHHUE INIOCKOCTH. I'eoMeTpudecKkuii cMbIci onpenenutens 2x2. [Ipakmuxo-opuenmuposannsle 3a0aqu
Ha Koopounammnoi nirockocmu Koopounammnaa nnockocmv. Buyucnenue paccmosuwui u niowaden Ha NIOCKOCHU.
Konuuecmsennuvie pacuemer Pemenne 3agad. KoopauHaTH U BEKTOPHI J/eKapTOBEI KOOPAMHATHI B IPOCTPAHCTBE. BekTops! B
npoctpadcTBe. CioKeHHEe M BBIYMUTAHHE BEKTOPOB. YMHOXEHHE BekTopa Ha ducio. KomrmianapHele BekTOpbl. CkanspHoe
MPOU3BEICHUE BEKTOPOB. Pa3noxkeHne BeKTOpa MO TPEM HEKOMIUIAHApHBIM BekTopaM. IIpocreiimue 3agaum B KOOpAUHATAX.
KoopauHaTsl BekTOpa, pacCTOSIHUE MEXIy TOYKAMH, KOOPAMHATHI CEPEAMHBI OTPE3KA, CKAIAPHOE MPOHM3BEACHUE BEKTOPOB B
KOOpJMHATaX, Yroil MeXJy BEKTOpPaMH, YTOJl MEXAy MpsIMOH M MIOCKOCTBIO, YrOl MEXAYy MIOcKocTAMU.  OCHOBBI
TpuronoMmerpun. TpuroHomerpuueckue  QGyHkumu. TpuroHoMmerpuueckne (GYHKIOMHM  HPOM3BOJIBHOTO  yria, 4YHCIA.
Pannannas u rpagycHas mepa yria. Pagnannas mepa yria. [ToBopoT Touku BOKpyr Haudana koopAauHaT. OmnpeneneHue cuHyca,
KOCHHYCa, TAHT€HCAa M KOTAHI€HCa. 3JHAKH CHHYCA, KOCHHYCA, TAHT€HCA U KOTAaHI€HCa MO YETBEPTAM. 3aBUCHMOCTb MEXKIY
CHUHYCOM, KOCMHYCOM, TAHI'CHCOM U KOTAHI'€HCOM OJITHOI'O M TOT'O K€ yrJia. OcHOBHBIE TPUTOHOMETPHUYCCKUE TOXKACCTBA.
@opmynsl npuBeaeHus. TpuroHoMmerpudeckue ToxaecTsa @opmyrsl npuseneHus. CHHyC, KOCHHYC, TAHTEHC U KOTAHTEHC
yriaoB o U -o.. @opmynsl npuseaeHuss. CHHYC, KOCHHYC, TAHT€HC CYMMBI U Pa3HOCTH ABYX yrioB. CHHYC M KOCHUHYC
nBoiHOro yria. @opMmynsl moigoBuHHOrO yria. Cymma M pa3sHOCTh cMHycoB. CyMMa M pa3HOCTh KOCHHYcOB. CHHYC H
KOCHHYC JBOWHOro yria. Popmysbl MojoBUHHOrO yria. [IpeoOpa3oBaHusi CyMMbI TPUTOHOMETPHYECKMX (QYHKLHHA B
NpOM3BEACHHE U TPOM3BEACHHUS B CYMMY. BbIpakeHHE TPHUTOHOMETPHYECKMX (QYHKIMH Yepe3 TaHIeHC I0JOBUHHOTO
aprymenra. [IpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUIECKUX BhIpakeHUH. DyHKIUMU, uX cBoicTBa. CocoObl 3amaHus
¢ynknuii. OOnacTh ompeneNeHnss U MHOXKECTBO 3HaueHHH (GYyHKIMHA. YETHOCTH, HEYETHOCTH, NMEPUOJUYHOCTH (YHKIMH.
Cnoco0s! 3ananust ¢pyHkuuid. TpuroHomerpudeckre QyHKIMU, UX cBOWcTBa U rpaduku. OOnacTb onpeieneHus 1 MHOXXECTBO
3HAUYCHHUH TPUTOHOMETPUIECKUX (QYHKIMHA. YETHOCTD, HEYETHOCTD, IIEPHOIMYHOCTE TPUTOHOMETpHUeckuX QyHkuuii. CBolicTBa
U rpaduku GYHKIMHA y = cOs X, y = sin X, y =tg X, y = ctg X. [IpeoOpa3zoBanue rpa)ukoB TPUTOHOMETPUUECKUX (DYHKIIHUI. .
Cxarne W pacTsDkeHHue TpadUKoB TpuUroHoMmerpuuecknx ¢ynkumit. I[IpeoOpa3zoBaHue rpaduKoB TPUTOHOMETPHYECKUX
¢ynkumid.  Onucanue npou3sBOOCMEEHHbIX NPoOYeccos ¢ nomowplo epaguros @yuxyuti. Hcnoavsosanue ceoticms
MPUSOHOMEMPUYECKUX QYHKYUlL 8 npogheccuonanrvhuix 3adayax. OOpaTHble TpUTOHOMETpHueckne ¢GyHKnmu. OOpaTHbIE
TpUroHOMeTpHudeckne GyHKuuu. Mx CBONCTBa 31 rpa¢puku. TpuTOHOMETpUYECKHE  ypaBHEHHS W
HEpaBeHCTBA. YpaBHEHHE COS X = a. YpaBHEHHE Sin X = a. YpaBHEHHUE tg X = a, ctg X = a. Permenue TpUroHOMETPHUIECKIX
ypaBHeHI/Iﬁ OCHOBHBIX THIIOB: HpOCTeﬁIHPIe TPUTOHOMETPUICCKHUE YPABHCHUA, CBOJIAMIMECA KBaJApaTHBIM, PCIIACMBIC
pa3loXeHHeM  Ha  MHOXHTENIHW, OJHOpoaHele.  [Ipocreiimme  TpuroHomeTrpuueckue  HepaBeHCTBa.  CHCTeMBI
TPUTOHOMETPHUECKHX ypaBHEHHUH. CHCTEMBI HMPOCTEHIINX TPUTOHOMETPHUYECKUX YypaBHEHHH. Pemenme 3amad, OCHOBHI
TpuroHometrpuu. TpuroHomerpuueckue ¢yHKnuu. I[IpeoOpazoBaHre TPUTOHOMETPHUYECKUX BBHIpaKeHWil. Pemenne
TPUTOHOMETPUUYECKUX ypaBHEHHH W HEPaBEHCTB B TOM YHCIIE C HCIIOJIb30BAaHHEM CBOWCTB. QyHKIMi. KommiekcHble yucia.
ITonstue xommekcHoro yucna. ComnpsbKeHHbIE KOMIUIEKCHBIE YMCIA, MOAYIb U apryMeHT KoMILIeKcHoro uucia. dopma
3aIMCU KOMIUIEKCHOTO 4Huclia (reoMeTpuuecKas, TPUIOHOMETpHYecKkas, anreOpanmueckas). ApudMeTHdecKue HEHCTBUS C
KOMILIEKCHBIMH yicIaMu. IIpuMeHeHne KOMIIIEKCHBIX 4YHCel. BhINoNHeHHe pacueToB ¢ MOMOIIBI0 KOMIUIEKCHBIX YHCEN.
IIpumepbl HCIIONB30BaHUS KOMIUIEKCHBIX uwnceld. llpowsBoanas GyHKIUH, € TpuMeHEeHHe. [IoOHATHE TMPOW3BOIHOM.
®opmynbl u npaBmwia nudpdepeHnupoanus. OmnpenencHUe YUCIOBOH TOCIEIOBATENBHOCTH W CIIOCOOBI €€ 3aJaHusl.
CBoiicTBa UHCIOBBIX IOCIeAoOBaTenbHOCTeH. OmpeneneHne Mpeaena IOCIeI0OBAaTEIbHOCTH. BBIYHCIEHHE TIPENenoB




nocienoarensHocreil. [lpenen ¢yHkium Ha OeckoHeuHoctu. [Ipenen ¢ynknum B Touke. Ilpupamenne aprymeHra.
[Ipupamenne GpyHknuu. 3agadn, NPUBOIAIINE K HOHATHIO MPOM3BOAHON. OnpeneneHne NpON3BOAHON. ANTOPUTM OTBICKAHHS
npon3BogHOW. [IpoW3BOIHBIE CYMMBI, Pa3HOCTH NpOU3BeNeHUs, dacTHOTo. Dopmynsl nuddepenmmposanus. Ilpasmia
muddepermpoBanus. [Ipon3BogHbie TpuroHoMeTpudeckux GyHkuui. [IpousBogHas cnoxuo GyHkuu. OnpenercHue
cnoxunoit (ynkmum. [IpomsBomHast Tpuronomerpmuecknx Gyekmmuid. IlpomsBogHas cnoxuHol ¢yHKnuu. IloHATHE O
HENPEepPHIBHOCTH (QYHKIHUH. Meton unTepBanoB. [lorarne HenmpepsiBHON QyHKINU. CBOHCTBAa HETPEPHIBHON (YHKIINH.
CBsI3p MEXAY HEIPEPHIBHOCTHIO M IU(P(EepeHINPYyeMOCThI0 (QYHKIIMH B TOYKE. AJNTOPUTM PEIICHUS HEPABEHCTB METOAOM
MHTEPBAIOB. [ eOMeTpUUYeCKUi 1 QU3MUECKUH  CMBICH NMPOU3BOAHON. ['eoMeTpUUeCcKid CMBICI TPOM3BOAHON (DYHKIIMN —
yIIIoBo# K03((GHUIMEHT KacaTenbHON K rpaduKy (yHKIMU B TOYKe. Y paBHEHHE KacaTesbHOH K rpaduky (QyHKIUH. AITOPUTM
COCTaBJICHUs ypaBHEHHS KacaTeJIbHOH K rpaduky QyHKImU y=f(X). Pu3ndecKknuil cMbICI IPOU3BOIHON B
npodeccuoHanbHbIX 3anadax. Dusnyecknil (MeXaHWYECKHH) CMBICI NPOU3BOJHOM — MTHOBEHHas CKOPOCTb B MOMEHT
Bpemenn t: v=S'(t). MoHoTOHHOCTE (QyHKIHU. TOUKH 3KCTpemyMma. Bospacranne u yObiBaHWe (DYHKIIMH, COOTBETCTBHE
BO3pacTaHusi U yObIBaHWSI (DYHKIMM 3HAKy NPOM3BOAHOW. [IoHATHE NMPOM3BOAHOW BBHICHIErO MOPSAKA, COOTBETCTBHE 3HAKA
BTOPOH MPOM3BOJHOM BBITYKJIOCTH (BOTHYTOCTH) (YHKLIMHM Ha OTpe3Ke. 3ajaud Ha MaKCUMyM WM MHHUMYM. lloHsTue
ACHMITOTHI, CIOCOOBI HMX OMNpEAENeHHsA. AJTOPUTM HCCIEeIOBaHWA (YHKIMM M TOCTPOCHHS €€ Tpaduka ¢ MOMOIIBIO
npom3BogHOH. J[pobHo-muHelHas pyHKuus. MccnenoBanue ¢pyHkIuit u mocrpoenne rpadukos VceciaenqoBanne GyHKINN Ha
MOHOTOHHOCTH W TOCTpoeHHe TpadukoB. Hanbompmiee n HanMeHbIIee 3HaAUeHUS QYHKIUK. HaxoxkaeHne HanOOIBIIEro U
HAWMEHBIIETO 3HAYCHUH (YHKIUHA, MOCTpoeHne rpaduKOB MHOTOWICHOB C HCIOJIb30BAHWEM alllapara MaTeMaTHIECKOTO
aHanmu3a. Haxooicoenue onmumanioho2o pe3yismama ¢ noMowbio NPou3e00HoU 6 npakmuieckux 3adadax. Haumenvuiee
u Haubonvwee 3uauenue @ynkyuu. Pemenme 3amad. IlpomsBomuas ¢yHknmm, e€ npumeHenne. Popmynsl u mpaBwia
muddepenunposanus. MccnenoBanue QyHKIMIA ¢ TOMOIIBIO NMPou3BoAHONW. Hanbospliee u HanMeHblee 3HaYeHUs (YHKIHH.
MHororpanHuKy ¥ Tena BpamieHus. Bepuinnbl, pedpa, rpanu I[loHsTre MHOrorpanHuka. Ero sneMeHThI: BepIIuHbI, pedpa,
rpanu. J{uaronans. Cedenue. Brinmykible M HEBBITyKJIbIe MHOTOrpaHHUKH. [Ipu3ma, e€ coctapnsiomue, cedenue. llpamas u
npaBwiIbHas npusMbl. [lonsatue npusmel. Ee ocHoBaHust 1 O0KoBble TpaHU. BricoTa mpusmsl. IlpsiMas v HakJIOHHas MpH3Ma.
[IpaBunbHas mpusma. Ee ceucnwue. I[lapammenenunen, kyo. Ceuenue kyba, mapamienenwumnesa. [lapanienenumnes, CBOWCTBA
IpsIMOYTOJIBHOTO Mapayuienenunena, kyo. Cedenume KkyOa, mapamenenunena. Ilupammma, e€ COCTaBISIONIME, CEUCHHE.
IIpaBunbHasg nupamuga. YcedeHHas nupamuna. ITupamuna u ee snemenTsl. CedeHue nupamunbl. [IpaBuibHas nupamuja.
VYceyeHHas nupaMuzia. bokoBast M MoJHAsA MOBEPXHOCTH MPHU3MBI NUpamMuabl. I1nomans GOKOBOW M MONHON IMOBEPXHOCTH
npu3MBl, TupaMuabl. CUMMETpHs B KyOe, mapaienenurnese, npusMe, mupamuae. CUMMETpHUst OTHOCHTENIFHO TOYKH, MPSMOH,
wiockoctd. Cummerpus B KyOe, apajuiesnenuiesie, npusme, nupamuae. Ipumepst cummempuii 6 npogeccuu. Cummempus 6
npupode, apxumexmype, mexnuke, 6 Owvimy. IlpaBWIBHBIE MHOTOTPaHHHUKH, WX CBOMcTBa [loHATHE mPaBHUIBHOTO
MHororpaHHuka. CBoiicTBa mpaBUIIBHBIX MHOTOTpaHHUKOB. [{unHap, ero cocrapnstomue. Cedenne nunuuapa. Liumuanp u ero
anemeHThl. CedeHue UwIMHApa (mapamwienbHoe ocHoBaHMio U ocu). Ceuenue. PaszBeprka wuwmnmuapa. Konyc, ero
cocrapisitonue. Cevenue xonyca. Konyc u ero anementsl. CeueHne KoHyca (MapaieIbHOE OCHOBAHHIO U TIPOXOJISIIee Yepes
BEpIINHY), KOHUYeCcKHe ceueHus. Pa3BepTka KoHyca. YcedueHHbIH KoHyc. CedeHne yceueHHOTro KoHyca. Y cedeHHBIN KoHyc. Ero
obpasyromas u BeicoTa. CeueHne yceueHHoro konyca. Illap u cdepa, ux ceuenus. lllap u chepa. BzaumHoe pacrosnoxeHue
chepnr u wiockoctu. Ceuyenne mapa, chepsl. [lorstue 06 odbeme Tena. OTHOIIEHHE 00HEMOB MOA00HBIX Tei. [loHsTHE 00
oobeme Tema. OObeM Kyba W mpsMoyronbHOro mnapamrenenunesna. O6beM mnpusmbl u munHApa. OTHOLIEHHE O00BEMOB
nogoOHbIX Ten. ['eomerpudeckuit cMbica omnpenenurens 3-ro nopsinka. OObeMbl U IUIOMIAAN MOBEpXHOCTEH Tein. OOBbeMBI
nupaMuabl M KoHyca. OObem mapa. [Inomanm mnoepxHocteld Ten. KomOuHAmmii MHOTOTPaHHMKOB M TNl BpalICHHUS.
KomOunanun reomerpudeckux Ten. [eoMmerpuueckne KOMOWHAIMM Ha TpakTuke. Hcnonvzoeanue KomOumayui
MHO20ZPDAHHUKOG U Mel 6paWjeHuss 6 NPAKMUKO-OpUeHmuposanuvlx 3aoaqax. Pemenue 3amgad. MHOTOTpaHHMKH M Teja
BpamieHuss. OObeMbl U IIOIMIAH TIOBEPXHOCTH MHOTOTPAaHHUKOB U Tell BpameHus. [lepBooOpasHast ¢byHkIMH, eé
IpUMEHeHHe. 3ajada O BOCCTAHOBJICHHM 3aKOHA JABIDKCHMS II0 M3BECTHOW CkopocTH. IloHSATHE WHTErpupoBaHus.
O3HaKOMJICHHE C MMOHIATAEM WHTErpaja u nepBoodpasHoit A Gyunkimu y=f(x). Perenne 3a1a4d Ha CBsA3b MEPBOOOPA3HOM U ee
MPOU3BOJIHOM, BBIYKCIICHHE NEepBOOOpa3HOW i AaHHON (yHkuuu. Tabmuua GopMyn Ui HaxOXKICHHUS MEPBOOOPA3HBIX.
W3yuenne mnpaBmia BBMHCICHHS TepBooOpa3Hoil Ilmomanp xpuBonmuHelHoW Tpamerun. Popmyna Herorona-JleiOHuIaA.
33}13‘{1/1, MPUBOAAININE K TMOHATHUIO ONPCACICHHOIO HHTErpaja — O BBIYHUCICHHUU IIJIOUIaIN KpHBOJ’IHHeﬁHOﬁ Tpaneuuu, O
nepeMelieHun Todkd. [loHATHE ompenenéHHOro uHTerpana. leomerpudyeckuii M (DU3MUECKMH CMBICT OIPENIEIIEHHOTO
unrerpana. ®@opmyna Hetotona — JleiiOnnna. HeonpeneneHHslit U onpeaeneHHbIH HHTErpanbl. [loHATHE HEONpeaeIeHHOTo
uHTerpana. [loHsaTHe 00 ompenereHHOM HHTerpajle Kak IUIONIaJM KPHBOJMHEHHOW Tpamenuu. ['eomMeTpuuecKuii CMBICH
orpeziesIeHHOro nHTerpaina. OnpeaenaeHHbIi HHTErpail B XKU3HU. [ eomempuieckull cCMulCi onpedenennHozo unmezpand. Popmyna
Hviomona — Jlenibnuya. Pewenue 3a0au ma npumeHeHue uHmeepana Oiisi 6bIYUCAEHUS PUUYECKUX BeIUYUH U NIouWalell.
Pemenne 3amau. IlepBooOpasHas ¢ynkium, e€ npumeHenue. IlepBooOpasnas ¢ynknun. IIpaBmina HaxoXIeHHS
nepBooOpasuex. Ee npumenenne.Ctenenun n xopHu. Crenennas gynkmus. CtenenHas yHKIus, e€ cBoiicTBa. [loHATHE KOpHS
N-0Oi CTeNeHH W3 JIeHCTBUTENHHOrO uyucia. DyHKIUM KOpHSA N-OM CTENeHH, uX CBOHCTBa M rpaduku. CBoicTBa KOpHS n-0it
cterienu. [IpeoOpa3oBanme BhIpaXXeHUH ¢ KOPHAMHU N-oi cTeneHu. IIpeoOpa3oBaHne MppannoHAIbHEIX BRIpaXKeHUH. CBOHCTBA
CTCTICHN C pallMOHAJIbHBIMH H HeﬁCTBHTeHBHBIMH rnokasareasiMu. [IoHSATHE CTENEHM C JIFOOBIM pagOHAJIBHBIM IIOKa3aTCICM.
CreneHHble (QYHKIINH, MX CBOWCTBa W Trpaduku. PermeHne uppannoHaIbHBIX YpaBHEHHH M HEPAaBEHCTB. PaBHOCHMIBHOCTH
MppalMOHANIbHBIX YPaBHEHUH M HEpaBEeHCTB. MeTonsl ux peuieHus. PelneHue vppanMoOHaNbHBIX YPAaBHEHMM W HEPABEHCTB.
Crenenn u kopHu. Crenennas ¢ynkuus.  Ompexnenenue creneHHod ¢yHkumu. Mcmonbp3oBaHue ee CBOMCTB IpH
peleHNaBHEeHUIM HepaBeHCTB. [lokasarenpHas — QyHKIHMS. [MokazatenbHast ¢yHknus, e€ cBoictBa. CreneHp c
MPOM3BOJILHBIM JICHCTBUTENBHBIM MOKa3aTereM. OnpeieneHre Noka3aTelbHOH (PyHKIMH, ee CBOKWCTBA M rpaduK. 3HAKOMCTBO C
NPUMEHEHHWEM MO0Ka3aTeldbHOW (QYHKIMHU. PeleHne Ioka3aTeNbHBIX YpaBHEHHH (QYHKIMOHAIBHO-TpagUUYecKUM METOIO0M.
Pemenne mnoxa3aTenbHBIX YpaBHEHMH M HEpaBEHCTB. PellleHHe MOKa3aTENbHBIX YypaBHEHUH METOAOM ypaBHUBAHHUSA
MOKa3aTeael, METOJOM BBEACHHS HOBOM MEPEMEHHOH, (QyHKIMOHambHO-TpadMUecKHUM MeToAOM. PerreHne MoKa3aTeIbHBIX
HepaBeHCTB. CHCTEMBI TIOKa3aTeNbHBIX YpaBHEHHWU. PemeHHMe CHCTeM TIOKa3aTeNbHBIX YpaBHEHWH. PemieHune 3amad.
IoxazarenpHast GyHknus. PemeHne moka3aTenbHBIX YpPaBHEHHH METOIOM YPaBHUBAHHS IOKa3aTelIeH M METOJOM BBEICHUS




HOBOW nepeMeHHOH. Pemienne  mokasarenbHbIX  HepaBeHCTB. Jlorapudmer. Jlorapudmudeckas ¢pynkuus. Jlorapupm uncia.
JIeCATUYHBIN W HATYypalbHBIA JIoTapudMbl, uncio €. Jlorapudm dncna. JlecaTHIHBIA U HATYpaTbHBIN JOrapru(MbI, YHCIO €.
CpotictBa JnorapudmoB. Omnepanus JsorapupmupoBanus. CpoiictBa mnorapudmos. Omeparus — JgorapuGMupPOBaHH
Jlorapudmuueckas ¢GyHkius, ee cBoiictBa. Jlorapupmmdeckas (GyHKIUS W €€ CBOWCTBA. PemeHue orapupMUUECKHX
ypaBHeHHI M HepaBeHCTB. IloHsTne nmorapupmudeckoro ypaBHeHus. Omepaisi MOTCHIMPOBAHHUA. TpPH OCHOBHBIX METOnA
penIeHust JIorapru(pMUUECKUX ypaBHEHMH: (YHKIHOHAIBHO-TPAQUIECKU, METOJ MOTCHIMPOBAHUS, METOX BBEICHHUS HOBOM
nepemeHHOH. Jlorapudmmueckue HepaBeHCTBA. CHCTEMBI JOTapUPMHUYECKHX YpPaBHEHHH. AJTOPUTM PEUICHUS CHCTEMBI
ypaBHeHHH. PaBHOCHIBHOCTE JIorapuMUUECKUX YpaBHEHHH M HEpaBEeHCTB. Jlozapugmel 6 npupode u mexnuxe. llpumenenue
noeapugma. Jlocapugpmuueckas cnupane 6 npupode. Ee mamemamuueckue ceoticmea. Pemenue 3amau. Jlorapugmsl
Jlorapudmudeckas Gpynkuusi. Pemenne npocreifmux gorapuMudeckux ypaBHeHHH. MHOXeCTBa. DJIEMEHTHI TEOpUH
rpagoB. MuoxectBa. [lonstne MHoxkectBa. [lommHOXecTBo. Omepanuu ¢ MHOXecTBaMH. Onepayuu ¢ MHOICECMEAMU.
Onepayuu ¢ muooscecmeamu. Pewenue npuxnaoneix 3aday. I'padsl. [lonstue rpada. CeszHbll Tpad, nepeBo, nuKia rpad Ha
wiockoctd. Pemenne 3amad. MHuoxectBa. I'padpl m ux mpumenenue. Omeparnum ¢ MHOXecTBamu. OmHcaHHE peanbHBIX
CHUTYaINH C TOMOIIBI0 MHOKECTB. [IprMeHeHne rpadoB K peIeHnio  3aaad. JIEeMEeHThl KOMOMHATOPHUKH, CTATUCTUKU W TEOPUH
BeposiTHOCTeH. OCHOBHBIC TOHATHA KOMOHMHATOpHWKH. [lepecTaHoBkm, pasmemieHus, codeTaHusi. CoObITHE, BEPOSTHOCTH
coObrTus. ClloXKeHHE B yMHOXKEHHUE Beposamuocmeti. COBMECTHBIE M HECOBMECTHBIE COOBITHS. TE€OpEeMBI O BEPOATHOCTH CYMMBI
cOOBITHI. YCIOBHAsI BEPOSTHOCTh. 3aBUCUMBIE U HE3aBUCHMBIE COOBITHSA. TE€OpEMBI O BEPOSITHOCTH NPOU3BEACHHUA COOBITHH.
Beposmnocme 6 npogeccuonanvuvix 3adauax. OmuocumenvHas Hacmoma coOblmus, CE0UCMEO ee YCMOUdUgoCmu.
Cmamucmuueckoe onpedenenue geposmuocmu. Oyenxa eepoamuocmu codbimus. JIUCKpeTHas cilydaiiHas BeIUYUHA, 3aKOH €&
pacnpeneneHus. Bunel cimydaiiHeix BenuuuH. OnpezneiieHHe TUCKPETHON ciydyallHON BeNWYMHBL. 3aKOH paclpeesIeHHs
JUCKPETHOHN ciay4ailHOW BeqW4MHBL. Ee unclioBble XapaKTepUCTUKH. 3ajayd MaTeMaTHYecKOoW CTaTHUCTUKU. BapuaruoHHBII
psn. [lomuron vyactor u rucrorpamma. CTaTUCTHUECKHE XapaKTEPUCTUKH psiia HaOMo1aeMbIX JaHHbIX. CocTaBiieHHne TabIuIl U
JuarpaMM Ha npaktuke. [lepBuuHas oOpaOoTka CTaTHCTHYECKMX NaHHBIX. ['paduyeckoe ux mpeicraBieHue. HaxoxneHnue
CPelHUX XapaKTePHCTHK, HaONIOJaeMbIX JaHHbIX. Penienue 3amad. DneMeHTh KOMOMHATOPHKH W TEOPHU BEpPOSTHOCTEH.
OnemeHnTsl kKoMOMHaTopukH. CoOBITHE, BEpOSTHOCTh COOBITHA. CIOKCHWE M yMHOXCHHE BEPOSTHOCTEH. YpPaBHEHUS H
HepaBeHCTBAa. PaBHOCHIBHOCTh YpaBHEHHH W HepaBeHCTB. OOmme MeToapl peuleHus. PaBHOCWIBHOCTD ypaBHEHHH H
HepaBeHCTB OmpeneneHus. OCHOBHBIE TEOPEMbI PAaBHOCWIIBHBIX IE€PEX0/ax B ypaBHEHMSAX M HepaBeHCTBax. OOIIue MeTozb
peLIeHUsT ypaBHEHHWH: IEpexoi OT paBeHCTBa (DYHKIMH K PaBEHCTBY apryMEHTOB A MOHOTOHHBIX (YHKIMH, METOX
pa3NoXeHUsI Ha MHOKHTENH, METOJ BBEICHUS HOBOH IepeMeHHOH, (QyHKIMOHambHO-Tpaduueckuii Meron. OOmme MeTobl
pELICHUsT HEPAaBEHCTB: TEPEX0A OT CPAaBHEHHs 3HAYCHHH (YHKIMH K CPaBHCHHIO 3HAYCHUI apryMEHTOB IJII MOHOTOHHBIX
(yHKIMIA, METO MHTEPBAJIOB, QyHKIMOHATIbHO-Tpaduueckuii Meton. I'paduueckuil METOA pelleHns] YpaBHEHHH, HEPaBEHCTB.
OO1mye MeToAbl PeLICHUs] HEPABEHCTB: IEPEX0/ OT CPaBHEHHs 3Ha4eHUH (QYHKIUH K CPaBHEHUIO 3HAYEHUH apryMEHTOB JJIs
MOHOTOHHBIX (DYHKLIHU, METO/I MHTEPBAJIOB, (PYHKIMOHANBHO-Tpaduueckuii merox. I'padudeckuit MmeTos pelieHus ypaBHEHUH
U HEpaBeHCTB. YpaBHEHHS U HepaBeHCTBa ¢ MoxayneM. OrmpeneneHue Moayns. PackpeiTme MOmyns MO OMNpeAesIeHHIO.
HpOCTeﬁmHe YpaBHCHHA W HEPABCHCTBA C MOAYJIEM. HpI/IMeHCHI/Ie PaBHOCWJIBHBIX MNEPEXOAO0B B OIPCACICHHBIX THUIIAX
YpaBHEHHI U HEPAaBEHCTB C MOXYJEM. YPaBHEHHUS M HEPaBEHCTBA C IapaMeTpoM. 3HAaKOMCTBO ¢ mapamerpoM. [Ipocreiimme
ypaBHEHHs W HepaBeHCTBa ¢ mapamerpoM. Cocmasienue u peuteHue Npo@ecCUOHANbHBIX 3a0ai ¢ NOMOWbIO VPAGHEHUIL.
Pewenue mexcmoguix 3adau npogeccuonanvrnozo cooepicanus. Pemenne 3anad. YpaBHeHHs U HepaBeHcTBa. CocTaBieHHE 1
penienne npodeccroHaNBHBIX 33/1a4 C TOMONIBI0 ypaBHEHHH. OOIIre METO/IBI PeIIeHNs ypaBHEeHUH. Y paBHEHNS 1 HEPABEHCTBA
C MOJIyJIEM H C ITapaMeTpPaMH.




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

Kon nucuunianHer: |H,Z[. 1

2.1

TpeboBaHus K MpeIBapUTEIbHOI MOATO0TOBKE 00y4aK0IIerocs:

211

,Z[I/ICIII/IHJ'II/IHa HC Tpe6yeT HpeﬂBapHTeHLHOﬁ IIOATIOTOBKHU.

2.2

JAMCUMIUIMHBI M IPAKTUKH, AJ151 KOTOPBIX 0cBOeHHe JaHHOi qucuumuiuabl (MK, IIM) HeoOxoqumo Kak
npeliecTByloLIee:

221

IIg 3 ®usuka

222

On 01 NuxenepHas rpaduka

3. HEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHUS 11O JUCHUIIVIMHE (MK, TIM),

COOTHECEHHBIX C INTAHUPYEMBIMM PE3YJIBTATAMHU OCBOEHHU S OBPA3OBATEJIBHOM ITPOI'PAMMBI

B pesyabtarte ocBoenust gucuumiinusl (MK, [IM) o0yyaromuiicst 10/15KeH

3.1

JIMYHOCTHBIE pe3yJabTaThbl:

3.11

-(opmMupOBaHHE NPENCTABICHUH O MaTEMAaTHKE KaK YHUBEPCAIBHOM SI3bIKE HAYKH, CPEICTBE MOACINPOBAHNUS SIBICHUI 1
MPOLIECCOB, HIIESIX U METOJaX MAaTEMaTHKY;

3.12

-(I)OpMI/IpOBaHI/IC 3HAYUMOCTH MATCMATUKHU U1 HAYYHO-TEXHUYICCKOT' O Iporpecca, C(i)OpMHpOBaHHOCTB OTHOIICHHA K
MAaTE€MaTHUKE KaK K 4aCTHU O6H.[e‘1€J'IOB€‘I€CKOfI KYJbTYPbI 4€PE3 3HAKOMCTBO C HCTOpI/Ieﬁ Ppa3BUTHA MAaTCMATHKU, SBOH}OHHeﬁ
MAaTEMaTUYCCKUX Hﬂeﬁ;

3.13

-OBJIaICHHE MaTEMAaTHYECKUMH 3HAHUSAMH U YMEHHUSIMH, HEOOXOAUMBIMH B MOBCEAHEBHOM U3HH, JJISI OCBOEHHUS CMEKHBIX
€CTECTBEHHO-HAYYHBIX AMCUMIUIMH U JUCHUILIMH TPO(ECCUOHANBHOTO ITUKIIA, [JIS MOJy4eHus 00pa3oBaHus B 00JIaCTsIX,
HE TpeOYONUX yriIyOJICHHOW MATeMaTHUCCKOM OTOTOBKH;

3.14

- pa3sBUTHUC JIOTHICCKOI'O MbIINIJICHHUS, IIPOCTPAHCTBEHHOT'O BOO6pa)K€HI/I$I, aJ'IFOpI/ITMI/I‘ICCKOI\/'I KYJbTYPbl, KPUTUIHOCTH

3.15

-OBJIAACHUC MATEMATHYCCKUMU 3HAHUAMU U YMCHUAMMU, HeO6XO}II/IMLIMI/I B HOBCC[[HCBHOﬁ JKU3HU, IJI1 OCBOCHHSA CMCKHBIX
€CTCCTBCHHO-HAYUYHBIX JUCHUILJIMH U JUCHUIIJINH HpO(I)eCCI/IOHaJ'H)HOFO UKIa, JJ1d mMoJIy4YCHU O6paSOBaHI/Iﬂ B O6J'laCT§IX,

3.1.6

- (hopMupoOBaHKE TOTOBHOCTH U CIIOCOOHOCTH K CAMOCTOSATEILHOW TBOPUCCKOW U OTBETCTBEHHOM IEATECIHLHOCTH;

3.1.7

- (I)OpMI/IpOBaHI/Ie TOTOBHOCTH M CIIOCOOHOCTH K O6p8.30BaHI/IIO, B TOM 4YHCJIC CaMOO6p8.30BaHI/IIO, Ha IPOTAKCHUUN Bcel
JKU3HH; CO3HATCIbHOC OTHOUICHHUE K HCIIPEPBIBHOMY 06p330BaHI/IIO KaK yCJIOBUIO YCHGLHHOﬁ HpO(bGCCI/IOHaJ'IBHOI\/’I u

3.1.8

- (hopMHpOBaHNE TOTOBHOCTH K KOJUIEKTUBHOM padoTe, COTPYAHNYECTBY CO CBEPCTHHKAMHU B 00pa30BaTEIbHOM,
0OIIIECTBEHHO MOJIE3HOH, ydeOHO-NCCIIeI0BATEIbCKOM, TPOEKTHON M APYTUX BUAAX ACATEIBHOCTH;

3.1.9

-(popMHPOBaHHE OTHOIICHHS K MPOYECCHOHATBHOMN MEATEIbHOCTH KaK BO3MOXKHOCTH YYaCTHS B PEIICHUH JIUYHBIX,
00IIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIIEHAIIMOHATBHBIX MPOOIIEM;

3.2

MeTanpeameTHbIe Pe3yabTBTHI:
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“YMCHUEC CaMOCTOATCIIbHO ONPCACIIATL HEJIN ACATCIbHOCTU U COCTABJIATD INIAHBI ACATCIIbHOCTH,; CAMOCTOATEIILHO
OCYIIECTBJIATH, KOHTPOJUPOBATH U KOPPEKTUPOBATH ACATCIbHOCTD, UCIIOJB30BATH BCE BO3MOXKHBIC PECYPCHI IJIA
JOCTHUKCHUS ITOCTABJICHHBIX L[CJ'ICI?I 1 p€aIn3aliviu IJIaHOB ACATCIIbHOCTH, BI)I6I/IpaTI) YCHEUIHBIC CTPATCTHUU B Pa3JIMIHBIX
CUTYyalusiX,

3.2.2

-yMEHHE MPOYKTUBHO OOIIATHCS M B3aUMO/ICHCTBOBATH B IIPOLIECCE COBMECTHOM AEATEIBHOCTH, YIUTHIBATh TIO3UIINU
JPYTUX YYaCTHHKOB JIESITENbHOCTH, 3 (GEKTUBHO pa3periaTh KOHQIUKTHI;

3.23

-BJIaJICHNE HAaBBIKAaMH [T03HABATEIbHOM, yIeOHO-HCCIE0BATEIBCKON M MIPOEKTHOM 1eATeIbHOCTH, HABBIKAMH pa3pelIeHUs
po6ieM; CHOCOOHOCTh ¥ TOTOBHOCTH K CAMOCTOSITETIbHOMY IIOMCKY METOIOB PEIICHUS MPaKTHYECKHX 3a/1a4, IPUMEHEHHUIO
Pa3IUYIHBIX METO/IOB MTO3HAHMUS;

3.24

-TOTOBHOCTH U CIIOCOOHOCTH K CAMOCTOSATEIILHOU MH(POPMAITMOHHO-TI03HABATEIILHOW ICATEIIEHOCTH, BKITIOYast YMEHUE
OPUCHTUPOBATHCS B Pa3TMYHBIX HCTOYHUKAX HHPOPMAIIMH, KPUTUICCKH OICHUBATH M MHTCPIPETHPOBATH HH)OPMAIIHIO,
MOJTy4aeMyI0 U3 PA3JINIHBIX HCTOYHUKOB;

3.25

-BJIAACHUC A3BIKOBBIMU CPEACTBAMU: YMEHUE SACHO, JIOTUYHO U TOYHO H3JIaraTb CBOIO TOYKY 3PpCHUSA, UCIIOJIB30BATH
AICKBATHBIC A3BIKOBBIC CPEACTBA,

3.2.6

-BJIaJICHUC HaBBIKaMH I03HABaTeILHOU pe(l)J'IGKCI/II/I KaK OCO3HaHU:A COBEPIIACMBbIX ﬂeﬁCTBHﬁ 1 MBICJIMTCJIbHBIX ITPOLECCOB,
HX PE3YJIbTATOB U OCHOBaHHﬁ, TpaHUIl CBOCTO 3HAHUS U HE3HAHUA, HOBBIX ITO3HABATCJIbHBIX 3a/la4 U CPEACTB AJId UX
JAOCTUIKCHUS; LIEJICYCTPEMIICHHOCTD B ITOUCKAX U IMPUHATUN peIHeHPIfI, COO6paSI/ITCJ'H)HOCTB W UHTYULIUS, pa3BUTOCTb
IIPOCTPAHCTBEHHBIX Hpe}ICTaBHeHHﬁ; CIIOCOOHOCTH BOCIIPUHUMATH KPAaCOTY U TApMOHUIO MUPA,

3.2.7

-HEJICYCTPEMJICHHOCTD B IOUCKAX U MPUHATHH pemeHHﬁ, COO6pa3I/ITCHLHOCTL 1 MHTYUIUA, PA3BUTOCTb IMPOCTPAHCTBEHHBIX
HpeﬂCTaBHCHHﬁ; CIIOCOOHOCTH BOCIIpMHUMATh KPACOTY U TapMOHUIO MUpa

B pesyabrare ocBoenus qaucuumiuabl (MK, IIM) oGyyalommuiicst 10/KeH:

3.3

IIpenMeTHbIe pe3yabTaThl:
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- C(lJOpMI/IpOBaHHOCTI) Hpe}.‘lCTaBJ’ICHI/Iﬁ O MaTCMaTHUKEC KaK 4aCTHu MI/IpOBOﬁ KYJbTYPbI U MECTC MATEMATUKU B COBpeMCHHOﬁ
OHUBHJIN3AallMH, croco0ax omucaHus SBJICHHIMA PCaJIbHOIO MUpa HAa MATEMATUYCCKOM S3BIKC;




3.3.2

- MaTeMaTU4YCCKUX MOJCJIAX, MMO3BOJIAIOIIUX ONMCHIBATH U U3YYaTh PA3HBIC IMPOUECCHI U SIBJICHUA; IOHUMAHNC
BO3MOKHOCTH aKCHOMATHUYCCKOI'O ITOCTPOCHUA MATEMATUICCKUX TeOpI/IfI;

3.3.3

-BJIAACTh MCTOJaMH T0KA3aTECJIbCTB U aJITOPUTMOB PCIICHUA, YMCHUC UX IIPUMCHATH, IPOBOJANUTH JOKA3aTCIBHBIC
pacCyXaeHus B XO0A€ pCIICHUA 3a1a4;

3.34

-BJIACTh CTAHAAPTHBIMU MIPUEMaMHU PCHICHUS PALIMOHAJIBHBIX U UPPAIIMOHAJIbHBIX, TOKAa3aTCIIbHBIX, CTCIICHHBIX,
TPUTOHOMETPUICCKUX ypaBHeHI/Iﬁ " HCPABCHCTB, UX CUCTCM; UCTTIOJIb30BAHUE I'OTOBLIX KOMITBIOTCPHBIX MTPOrpaMM, B TOM
YHUCJIC U1 MOUCKA MYTU PCHICHUSA U UJITIOCTPALIUU PECIICHUA ypaBHeHI/Iﬁ 1 HCPABCHCTB,

3.35

-TIpeicTaBIeHNe 00 OCHOBHBIX HOHATHAX MaTeMAaTHIECKOTO aHANN3a U UX CBOIMCTBaX, BIaJIcHUE YMCHUEM
XapaKTepu30BaTh NOBeJeHNE (HYHKIINH, NCTIONB30BaHUE MTOTYICHHBIX 3HAHUHN JIJIs OTIMCAHUS U aHAJIN3a PealbHBIX
3aBUCUMOCTEH;

3.3.6

-BJIaJIETh OCHOBHBIMH HOHSTHSIMH O TUIOCKUX M IIPOCTPAHCTBEHHBIX T€OMETPHUYECKUX (PUTYpax, UX OCHOBHBIX CBOMCTBAX;
YMETb Paclo3HaBaTh reOMeTpriecKue GUrypsl Ha YepTexax, MOAEIIX U B pealbHOM MUPE; IPUMEHEHHE U3y4YEeHHBIX
CBOMCTB reoMeTpHiIecKuX GUryp u GopmMysn Al pelIeHUst TeOMETPHUUECKHX 3aad U 3aa4 C IPAaKTHIECKUM COJCPIKaHHUEM;

3.3.7

- IPEACTABJICHUE O IIPOLECCAX U SBICHUAX, UMEIOIIUX BEPOATHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B
peaJbHOM MHUPE, OCHOBHBIX IOHATUAX 3JIEMEHTAPHOU TEOPUU BEPOSATHOCTEN; YMEHHUI HAXOAUTh U OLICHUBATH BEPOSTHOCTH
HACTYIUICHUS COOBITHIH B MPOCTEHIINX MPAKTUYECKUX CUTYAIUsIX U OCHOBHBIC XapaKTEPUCTUKHU CIYyIalHBIX BEJIHUNH;

338 -BJIAACTh HABbIKAMHU UCIIOJB30BaHN TOTOBBIX KOMIIBIOTEPHBIX MMPOrpaMM MIpU pEHICHUU 3aaa4.
3.5|OcBouTs 061mMKe 1 MpoeccCHOHAIbHbIE KOMIIETEHIHH

OK 01. Beiouparsb B yacTu TpyA0BOro BocnuTaHus
CMoCco0bI pereHns -TOTOBHOCTH K TPYAY, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPYAOIO0HE;
3aaa4 -TOTOBHOCTh K AaKTHUBHOH JEATEIPHOCTH TEXHOJIOTHYECKOH M COLMAIbHOW HANpaBICHHOCTH,
npodeccnoHATbHOMI CIIOCOOHOCTH MHHUITMHMPOBATH,
JEeATCJIBHOCTH - INITaHUPOBATH U CAMOCTOSATCIIbHO BBIITOJIHATD TaKyI0 ACATCIBHOCTD,
NPUMEHHTEJILHO K -MHTEpPEC K pa3InuHbIM chepam npodecCHOHAIBLHOMN NeITelIbHOCTH,
Pa3IMYHBIM - OBJajieHHe YHHBEPCAJIbHBIMH YU4eOHBIMYU MO3HABATEILHBIMY €l CTBUAMU
KOHTeKCTaM a)0a30BbIe IOTUYECKUE IEHCTBUS:

-CaMOCTOSITEIFHO (POPMYJIMPOBATh M aKTYaJIM3UPOBaTh NPOOIIEeMy, PACCMATPUBAThH €€ BCECTOPOHHE;
-YCTaHABIMBATh CYLICCTBEHHBIA NPU3HAK WM OCHOBAHWS Ui CPAaBHEHWs, KIACCHOUKALMH H
0000IIIeHHS;

-OINPEACIIATD LIENHU JeATeIbHOCTH, 3a/1aBaTh apaMeTPhl 1 KPUTEPHH HX JOCTHKCHHUS;

-BBISIBIISITH 3aKOHOMEPHOCTH U IIPOTHBOPEYHS B PACCMATPUBACMBIX SBJICHUSIX;

-BHOCHTb KOPPEKTHUBBI B JIEITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEJISIM, -~OLICHUBATh
PHCKH MOCIIESJCTBHHN IEITSIBHOCTH;

JucuuniuHapHsble:

-BIIAJIETh METOAAaMH JIOKa3aTesIbCTB, aITOPUTMAaMHU pElIeHHs 3ajaad; yMeHue (opMmynupoBarth
OIIpEe/IeIICHHs], aKCHOMBI U TEOPEMBbI, IPUMEHSITh MX, MPOBOAUTH JOKa3aTEIbHbIE PACCyXKICHUS B
XO0JIe PelICHUs 3a/1ay;

-yMeTh OIEpHPOBaTh MOHATHSMH: CTENEeHb YHWCla, JorapudM YuCiIa; YMEHHUE BBINOJIHATH
BBIYMCIICHHE 3HAYCHUH W MpeoOpa3oBaHMs BBIPAKEHHH CO CTENEHSMH M Jorapudmamu,
IpeoOpa3oBaHMsl APOOHO-PALIMOHAIBHBIX BBIPAKEHHIH;

-yMEeTh ONEepHpOBaTh MOHATHAMH: PAllMOHAIBHBIE, HppallMOHAIbHbIE, IOKA3aTeIbHbIE, CTCIIEHHbIE,
sorapu(pMIYecKre, TPUTOHOMETPHUYECKHE YPAaBHEHUS I HEPABEHCTBA, UX CUCTEMBI;

-yMETb ONEpPUPOBATh MOHATHIMU: QYHKINS, HEPEPbIBHASL (DYHKIIMS, TPOM3BOAHAS, IEpBOOOpa3Has,
OIIpe/IeIeHHbIA UHTETPa;

-yMeTh HaXOJWTh INPOU3BOAHBIC 3JEMEHTapHBIX (YHKIMH, WCIONB3Ys CIIPABOYHBIE MaTepHalIbl;
HCCIIeI0BaTh B MPOCTEHMINMX Ciy4asx (YHKIMM HAa MOHOTOHHOCTb, HAaXOJUTh HAWOOJbIINE WU
HauMeHbLINEe 3Ha4eHUs] (DYHKLUH; CTPOUTh Ipad)MKW MHOTOYJICHOB C MCIIOJIb30BAHUEM arapara
MaTeMaTHYECKOro aHalli3a; MPUMEHSITh MPOU3BOJIHYIO MPH PEIICHUU 3a/lay Ha JBU)KEHHE; pelaTh
MPaKTHUKO-OPUEHTHPOBAHHbIC 3a/[a4ud HA HAWOOJNbIIME U HAMMEHbLIME 3HAYCHHs, HAa HaXOXKJICHHE
MyTH, CKOPOCTH U YCKOPEHHSL;

-yMeTh ONEPHPOBAaTh HMOHATUSAMM: palMOHaNbHas (QyHKUUS, MOKa3aTelbHAsl (YHKIHWS, CTETIEHHAs
¢GyHKIMA, norapupMuyeckas (QYHKIMS, TPUTOHOMETpHYecKne (QYHKIHMH, oOpaTHble (YHKIMH;
(GYyHKIMSA, TpUTOHOMETpUUYecKHe (yHKInHM, oOpaTHble (QYHKIMH; YMEHHE CTPOHUTh TIpaduKu
N3y4YeHHBIX (QYHKIMH, MCHOJIB30BAaTh TPadUKH NPH M3YYEHHH MPOLIECCOB M 3aBHCUMOCTEH, NpH
peLIeHn: 3a7ad u3 JAPYIuX y4eOHBIX NMPEIMETOB M 3a7ad W3 pealibHOW BBIIBHIAaTh HOBBIE WJIEH,
npeajarath OPUTMHAIBHBIE TIOAXOJABI W PELIEHHS ;U CIOCOOHOCTh HMX HCIOJb30OBAaHHS B
MI03HABATENFHOM M COLMANBHOM NPAaKTHKE XXHU3HW; BBIPAXATh (OPMyJIaMH 3aBHCHMOCTH MEXKIY
BEJINYMHAMY;

-yMeTh pellaTh TEKCTOBBIC 33Ja4d Pa3HbIX TUNOB (B TOM YHCIE Ha NPOLEHTHI, JOJM U YacTH, Ha




IBIDKEHHE, paboTy, CTONMOCTh TOBApOB U yCIYT, HAJIOTH, 334a4H H300JIaCTH YIPABICHUS JINIHBIMH
1 CeMEHHBIMH (DMHAHCAMM); COCTABIATH BBIPAKCHUS, YPABHECHHUS, HEPABCHCTBA U WX CHCTEMBI IO
YCIOBHIO 3aJadd, WCCIENOBaTh IIONydYCHHOE pEIIeHHEe W OICHHWBATh IIPaBAOIOI00HOCTH
Pe3yIbTaTOB; YMETh ONEPUPOBATh MMOHATUSAMHE: cpeHee apupMeTHIecKoe, MeINaHa, HanOobIIee 1
HaMMEHBIIIee 3HAYCHUs, pa3Max, JUCIIEPCHs, CTAHIAPTHOE OTKIOHEHHE YHCIOBOTO HAaOOpa; yMETh
W3BIICKaTh, WHTEPIPETHPOBATh HH(OpMAINIO, MPEACTABICHHYI0 B TaONWIaX, Ha AWarpamMmax,
rpadukax, OTpaskarollyl0 CBOMCTBA peasibHBIX MPOIIECCOB U SIBJICHUIT; NPEICTABISATH HHPOPMAIHIO
C TOMOLIBIO TAaONUIl M JMarpaMM; HCCIENOBaTh CTATHCTUYECKHE JaHHBIE, B TOM YHCIE C
MIPUMEHEHNEM IpapUIecKuX METOIOB U JICKTPOHHBIX CPEJICTB;

- YMETb ONEePHPOBATh NOHIATUSIMH: CIIy4aiHBIH OIIBIT U CITy4aifHOEe COOBITHE, BEPOSITHOCTD
CIIy4aifHOTO COOBITHS; YMEHHE BEIYUCIIATE BEPOSTHOCTD C HCIIOIBb30BaHMEM Ipah)HueCKUX METOJIOB;
MIPUMEHSATH (HOPMYIIBI CIIOKEHHS 1 YMHOXCHHS BEPOSTHOCTEH, KOMOMHATOPHBIE (DaKTHI U (POPMYITHI
IPH PELICHUH 3a]1a4; OLCHUBATH BEPOSTHOCTH PEANBHBIX COOBITHIA; 3HAKOMCTBO CO CIIy4aiiHBIMU
BEJIMYMHAMH; YMEHUE IIPHBOJUTH IPUMEPHI IPOSIBIICHUS 3aKOHA OOJIBIIMX YHCEN B IPUPOIHBIX U
OOILIECTBEHHBIX SIBJICHUSAX;

- YMETh ONIEPUPOBATH MOHATHSIMU: TOUKA, MPSIMasi, INIOCKOCTb, IPOCTPAHCTBO, ABYTPAaHHBIH yrol,
CKpEIIUBAOLIHECS MPSMBbIE, TAapaJUICIbHOCTD U MEPIEHANKYISIPHOCTD HPSMBIX U INIOCKOCTEH, Yo
MEXAY MPSIMBIMH, YTOJI MEXLy IPSIMOI U IMIJIOCKOCTBIO, YTOJI MEXK/Y INIOCKOCTSIMU, PACCTOSIHUE
OTTOYKH JI0 TUIOCKOCTH, PACCTOSIHUE MEKAY MPSIMBIMH, PACCTOSIHUE MEKAY IUIOCKOCTSIMH; YMEHHE
UCIIONB30BATh NPH PEIICHUH 3a]a4 U3yUCHHbIC (DaKThl U TEOPEMbI INIAHUMETPHH; YMCHHUE
OLICHHBATh pPa3Mepbl OOBEKTOB OKPYKAIOIIEr0 MUpPa

- -yMETb OIEPHPOBATh MOHATHIMU: MHOTOTPaHHHUK, CCUYCHHE MHOTOTPaHHHUKA, Ky0,
napasviesenuIe], Ipu3Ma, mupamMmuaa, GUrypa u moBepXHOCTh BPAILICHHS, IIUHID, KOHYC, 1ap,
cepa, ceuenust GUrypsI BpaleHHs, IIIOCKOCTh, Kacaromascs cepbl, MIIMHIPa, KOHyCa,
IUTONIAlb IOBEPXHOCTH MUPAMHIBI, IPU3MBbI, KOHYCa, HMIIMH]PA, IUIoLIaab chepbl, 00beM Kyoda,
MPSAMOYTOJBEHOTO MapalIeIeuIe ] [a, TUPAMHIIBI, IPH3MBI, IIHHAPA, KOHYCA, IIapa; YMEHHE
n300paxaTh MHOTOTPAHHUKH M IOBEPXHOCTH BPAICHHS, UX CEUCHUSI OT PYKH, C TOMOIIBIO
YEPTEKHBIX HHCTPYMEHTOB U JICKTPOHHBIX CPEICTB; YMEHHE PACIIO3HABATH CHMMETPHIO B
[POCTPAHCTBE; YMEHHUE PACIIO3HABATH IPABUIIBHBIC MHOTOTPaHHUKH; YMETh OIICPUPOBATD
HOHSATHSIME: IBIDKCHHE B IPOCTPAHCTBE, 0A00HBIE (PUTYPHI B IIPOCTPAHCTBE; UCIIONIB30BATh
OTHOIIICHHUE IUIOINALCH TOBEPXHOCTEH 1 00bEeMOB MOZOOHBIX (DUIYP MPH PELICHUH 3a1a'; YMETh
CBOGOIHO OMEPUPOBATH HOHATHSMHE: BIKSHHUE, IPOCTPAHCTBE, TOBOPOT, IPeoOpa30BaHie
nox06ust, mogoOHBIe (PUTYPBI; YMEHHE PACIIO3HABATH PaBHBIE U HONOOHbBIE (DUTYPHI, B TOM YHCIIC
B IPUPO/IC, HCKYCCTBE, APXUTEKTYPE; YMEHHE UCTIOIb30BaTh TE€OMETPHUCCKHE OTHOLICHMS,
HAXOJIUTh TEOMETPUUECKHE BEIUYHHBI (JUTHHA, YTOI, TIOIIa (b, 00BEM) IIPH PEIICHUH 3a]1a4 U3
JPYTUX YUeOHBIX MPEIMETOB U U3 PEabHOMN KU3HH; YMETh ONIEPUPOBATH MOHSTHIMH:
MPSMOYTOJIbHAS CHCTEMa KOOP/IMHAT, KOOPIUHATHI TOUKH, BEKTOD, KOOPAWHATHI BEKTOPA,
CKaISIPHOE TPOM3BE/ICHNE, YTOI MEXKTy BEKTOPaMH, CyMMa BEKTOPOB, MPOU3BEICHHE BEKTOPA Ha
YHCII0; HAXOJAUTD C IOMOIIBIO0 U3YUSHHBIX (OPMYIT KOOPANHATHI CEPEIMHBI OTPE3Ka, PACCTOSHUE
MEXIy ABYMsI TOUKaMU;

YMETh BRIOHPATD IIOXOSIIINI H3yIEHHBIM METOI IS PELICHNS 3a/1a9H, PaCIO3HaBaTh
MareMarnieckue GpaKThl 1 MAaTeMATHYECKHE MOJICIIH B IIPUPO/IHBIX U OOIIECTBEHHBIX SIBJICHUSX, B
HCKYCCTBE; YMECHUE IPUBOIHUTH IIPUMEPHI MATEMATHIECKUX OTKPBITHI POCCHHCKON U MHPOBOI
MareMaTH9ecKO! HayKn

-. YMETbh ONEPHUPOBATH TIOHATHAMH: OTIPEICICHIE, aKCHOMa, TeOpeMa, CIICICTBHE, CBOMCTBO,
MPHU3HAK, J0Ka3aTeIbCTBO, PABHOCHIIBHBIC (POPMYITHPOBKH; yMEHUE (HOPMYITUPOBATH OOpATHOE U
MPOTHUBOIOJIOKHOE YTBEPXKICHIE, IPUBOIUTH TPUMEPHI 1 KOHTPIIPUMEPBI, HCTIOIB30BATH METO/
MaTeMaTHIECKOM HHIYKIIUK; TIPOBOINTE IOKA3aTENIbHBIC PACCYKICHUS MIPH PEIICHNUH 3a/1ad,
OLICHUBATH JIOTHYECKYIO MPABIIBHOCTD PacCyKICHHIA;

- yMETh OTEPUPOBATH MOHITHSIMHU: MHOXKECTBO, TIOJMHOKECTBO, OIIEPAIMH Hal MHOKECTBAMH;
YMEHHUE UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHbII anmnapart JJisl OMHCaHUS PEATbHBIX IPOLIECCOB
U SIBJICHUI IPH PEIICHUH 32124, B TOM YHCJIE U3 OPYTUX Y4COHBIX MPEAMETOB;

YMETb ONEPUPOBATH MOHATHAMU: Ipad, CBI3HBIN rpad, 1epeBo, MUK, Tpad Ha IIOCKOCTH;
YMEHHE 33/1aBaTh M ONHCHIBATE TPadbl pa3ImyHBIMH CII0COOaMU; HCIOIB30BATh Tpadbl Mpu
peleHnH 3a1ay;
yMeTb CBOOOHO OIIEpUPOBATh MOHATHUSAME: COUETaHNE, IEPECTAHOBKA, YUCIO COYETAHUI, YHCIIO
MIepecTaHOBOK; OMHOM HEI0TOHA; yMeHHE MPUMEHATh KOMOWHATOPHBIE (DAaKTHI U PACCYKICHHS
JUTS peIIeHus 3a/1a4;

-YMETb ONEPUPOBATH MOHATHAMU: HATYypalIbHOE YUCIIO, LEJI0E YUCIIO, OCTATOK 110 MOAYJIIO,
PalMOHAIBHOE YUCIIO, UPPALIMOHANBHOE YHCII0, MHOXKECTBA HATYPAJIbHBIX, LIETbIX,
palMOHANBHBIX, IEHCTBUTENBHBIX YUCEN; YMEHHE UCIIOJIb30BaTh MIPU3HAKHU JEIUMOCTH,
HaMMEHBUINK OOIIMI JeUTeNb 1 HauMEeHblIee odliee KpaTHoe, anroput™ EBkinna npu
pelleHNH 3aja4; 3HAKOMCTBO € Pa3IMYHBIMU MTO3UIIMOHHBIMY CUCTEMaMU CUUCIICHUS; YMETb
CBOOOIHO OTIEPUPOBATH MOHSTHSMHU: CTEIICHB C LIEJIBIM [T0Ka3aTelieM, KOPeHb HaTypaIbHON
CTETICHH, CTETICHb C PAllMOHAIBHBIM IIOKA3aTEeNIeM, CTEIICHb C JEHCTBUTEIBHBIM (BEIIECTBEHHBIM)
MOKa3aTeJieM, JIorapu(M 4Kcia, CHHYC, KOCHHYC U TAHTEHC MMPOU3BOIBHOTO YHCTIA;

YMETb OIIEPUPOBATh MOHATHSAMH: TOXKICCTBO, TOXKACSCTBCHHOE ITpeoOpa3oBaHue, ypaBHEHNE,




HEPaBEHCTBO, CHCTEMa yPaBHEHUH W HEPAaBEHCTB, PaBHOCWIBHOCTh YPAaBHEHUH, HEPAaBEHCTB U
CHICTEM, palloHAJIbHbIC, HpPPAlMOHATBHEIE, TIOKa3aTeIbHBIC, CTEIICHHBIC, JIOTapH(MUYECKHE,
TPUTOHOMETPHUUECKIE YPaBHEHNS, HEPABEHCTBA M CHCTEMBI; YMEHHE PelIaTh ypaBHEHNUS,
HEPaBEHCTBA M CHCTEMBI C TOMOIIBIO PA3JIMIHBIX IPHEMOB; peIlaTh YpaBHEHH, HEpaBCHCTBA

- ¥ CHCTEMBI C TapaMeTPOM; IPUMEHSITh yPaBHEHHMS, HEPABEHCTBA, HX CUCTEMBI JUIS PEIICHUS
MaTeMaTHYeCKHX 3a]a4 U 3a/1a4 U3 pa3sINuHbIX 00J1acTei HAyKH U peabHON JKU3HH;

- yMETh CBOOO/IHO OIIEpPUPOBATH MOHATHUAMHU: Tpaduk GyHKIMH, 0OpaTHast QYHKIHS,

KOMNO3UIUS (PYHKINHA, THHEeHAs QYHKINSA, KBaApaTHIHAs QYHKINSA, CTEIICHHAS (QYHKIIUS C

LIETTBIM [TOKA3aTeNeM, TPHTOHOMETPHIECKUE (DYHKIHH, 00paTHBIE TPUTOHOMETPHUIECKHE

(yHKIWH, TOKa3aTeIbHas U TorapupmMudeckas QyHKIIUN;, YMCHAE CTPOUTH TpaduKu PyHKIHH,
BBINOJHATH NTpeo0pa3zoBaHus IrpadukoB GYHKIMIA; yMEHNE UCIIOJIb30BATh IpapUuKK QYHKIMH JIs
N3y4YEHUS [IPOLIECCOB U 3aBUCUMOCTEH MPY PEILICHNH 3a1a4 U3 APYTUX y4eOHBIX NMPEIMETOB U U3
peasbHON JKU3HM; BBIpaXaTh (opMynamMu 3aBUCHMOCTH MEXy BEIMUMHAME; YMEHHE CBOOOIHO
OIIEPUPOBATH MOHATHAMH 3HAYEHUS (QYHKIMU HA IPOMEKYTKE; YMEHHE IPOBOIUTH

uccienoBaHne GpyHKINT; KOOPIMHATHOM INIOCKOCTH MHOXKECTBA PEIICHNI ypaBHEHHH,

HEpPaBEHCTB U MX CHCTEM; YMETh CBOOOIHO OIIEPUPOBATh MOHITHIMU: IT0CIIEI0BATEIBHOCTD,
apupMeTHIecKast POTpeccusi, TeOMETpUIecKas Iporpeccusi, 0eCKOHEYHO yOBRIBatoIIas
reoMeTpHUeCKas IPOTPECCHST; yMEHHE 3a/1aBaTh IIOCIECJOBATEIbHOCTH, B TOM YHCIIE C TOMOIIBIO
PEKYPPEHTHBIX (popmy;

- YMETb OIIEpHUPOBATH MOHATHAMH: HETIPEPHIBHOCTh (DYHKINH, aCUMITOTHI TpaduKka (QyHKIIUH,
repBasi ¥ BTopasi pOU3BoHast (PYHKIIMH, TEOMETPUIECKUH U PU3NUECKHI CMBICI IPOU3BOIHOM,
nepBooOpasHasi, OnpeAeIeHHbIH HHTErpal; yMEHUE HAaXOJUTh aCUMIITOTHI rpaduka QyHKIIH;
yYMEHHE BBIYUCISITh IPOU3BOTHBIE CYMMBI, IPOU3BE/ICHHS, YACTHOTO ¥ KOMIO3UIMU (pyHKINH,
HaXOJIMTh YpaBHEHHUE KacaTelbHOI K Irpaduky GyHKIUH; yMEHHE HCIIOJIb30BAThH TPOU3BOAHYIO

JUISL ICCNie ToBaHMs (DYHKITHH, [T HaX0XKACHHUS HAMTY4IIero peeHus B IPUKIAIHBIX, B TOM

YHCIIe COIMAILHO-3KOHOMUYECKUX B (PU3HMUECKHX 3a7a4ax, A ONPEACTICHUS] CKOPOCTH H
YCKOPEHHS; HAXOANUTb IUIONIAIN U 00BEMBI (DUTYp C IOMOIIBIO HHTETpalla; IPUBOJUTE IIPHMEPHI
MaTEMaTHIeCKOTr0 MOJICTUPOBAHHS C MO(TEOMETPHIECKas!, TPUTOHOMETPHUYECKas 1

anredpandeckas); yMeTb IPON3BOIUTH apU(METHIECKUE AEHCTBUS ¢ KOMIUICKCHBIMU YHCIIAMU;
MIPUBOJUTH MPUMEPHI UCIOIb30BAHUS KOMIUICKCHBIX YHCEIT;

-yMeTh CBOOO/IHO ONEPHUPOBATh MOHATHSIMU: CPEHEE C TOMOIIBIO AU(PepeHIIHaTbHBIX

ypaBHeHHH; apudMeTHIecKoe, Menana, HanboJblIee 1 HaMMEHbIIIee 3HaUeHHs, pa3Max,

JMCIIEPCHsl, CTAHAAPTHOE OTKJIOHEHHE ISl ONMCAHMS YUCIIOBBIX JJAHHBIX; YMEHHE UCCIIEIOBATh
CTaTHUCTHYECKUE JIAHHBIE, B TOM YHCIIE C IPUMEHEHHEM IpagMieCKuX METOO0B M DJIEKTPOHHBIX
Cpe/CTB; rpaduUecKy UCCIIeIOBaTh COBMECTHBIE HAOIIOJICHNUS C TIOMOIIBIO THarpaMM

paccenBaHUs U JIMHEIHON perpeccuy;

-yMeTbh HaXOJIUTh BEPOSITHOCTH COOBITHH C MCIIOJIb30BaHNEM I'pPaUIECKUX METOOB; IPUMEHATH

JUISL petieHus 3a1a4 (popMyIIbl CIIOKEHNS M YMHOXKEHHS BEpOATHOCTEH, (hOpMyITy TOJTHOM
BEpOSITHOCTH, popmyiry bepHyium, koMOrHaTOpHBIE (GAKTHI M (POPMYJIBI; OLIEHUBATH BEPOSITHOCTH
peabHBIX COOBITHH; yMEHHE ONepHUpPOBaTh HOHATUSIMHU: CITydaliHasl BEJIMUMHA, paclpe/ieieHIe
BEPOSITHOCTEH, MaTEMaTHIECKOE 0XKUAAHHE, TUCTICPCHSI M CTAaHAAPTHOE OTKIIOHEHHE CIy4aiHOH
BEJIMYUHBI, PYHKIMU pacrpeesIeHusl U IJIOTHOCTH PABHOMEPHOT'0, OKA3aTEIbHOTO 1 HOPMAJIbHOTO
pacripeienieHuii; UCCIeI0BaHuit; yMEHHE TPUBOIUTH TIPUMEPBI POSIBICHUS 3aKOHA OOJIBIINX YHCEIT
B IIPUPOJIHBIX U OOLIECTBEHHBIX SIBICHUSX;

-yMeTh CBOOOJIHO ONEpHUPOBATH MOHITUSMH: TOYKA, IPSIMasi, INIOCKOCTh IPOCTPAHCTBO, OTPE30K, JIyY,
IJIOCKUH YTOJI, IBYTPaHHBIM YroJl, TpeXIpaHHBIA yroJ, epeceKaroluecs, napasiesibHble 1
CKpEIIMBAIOIIHECs MPSIMbIE, IAPAIUIEIBHOCTD U NMEPHEHIUKYIISIPHOCTD MIPSIMBIX U IIOCKOCTEH, yro
MEXAY MPSIMBIMH, YTOJI MEXIy IPSIMOH U IMJIOCKOCTBIO, YTOJI MEXIY IJIOCKOCTSIMH; YMEHHE
UCIIONIb30BATh NP PEIICHNH 3aJ1a4 U3y4eHHbIE (DaKThl M TEOPEMBI IUIAHUMETPHH; YMEHUE OIIEHUBATD
pa3Mepbl 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHHE ONepHPOBATh NOHITUSIMA MHOTOI'PaHHHUK, CEUCHHE
MHOT'OTpaHHHKA, [TPAaBUIILHBII MHOTOTPaHHHUK, TPU3Ma, MHpaMuaa, purypa v oBepXHOCTh BpalleHHS,|
LMJIMHIP, KOHYC, Iap, cdepa, pa3BepTKa MOBEPXHOCTH, CEUSHHUS KOHYCa U LWINHJPA, apaJuleIbHbIe
OCH WJIM OCHOBAHHIO, CEUSHHE 1Iapa, YMEHHE CTPOUTh CEUeHNE MHOTOTPaHHHKa, H300paxaTh
MHOT'OTPaHHUKH, (PUTYPHI M TIOBEPXHOCTH BPAILEHHSI, UX CEUCHUS, B TOM YHCIIE C IOMOIIIBIO
AJIEKTPOHHBIX CPEJCTB; YMEHUE MPUMEHSITh CBOWCTBA T€OMETPHIECKUX (PUTYpP, CAMOCTOSTEIBHO
(bOpMyIHPOBaTh OIPEACIICHHUS N3ydaeMbIX QUTYD,

-yMeTh CBOOO/IHO ONEPHUPOBATH MOHATHAMH: TOYKA, NPsAMasi, IFIOCKOCTb, IIPOCTPAHCTBO, OTPE3OK, JIyH,
IJIOCKUM yroJl, ABYTPAHHBIM YMEHUE UCIIONIb30BATh CBOMCTBA U3YUEHHBIX PaCIpeneIeHUN 11
peleHus 3a1a4; 3HAKOMCTBO C TIOHATHSIMU: CBOMCTBAaX M MPH3HAKaX T€OMETPHUYECKUX QUTYD,
00OCHOBBIBATh WITM ONIPOBEPIaTh NX; YMEHUE ITPOBOJHUTH KIACCUPHUKAINIO QUTYD 110 PA3THIHBIM
IIpU3HAKaM, BBIITOJIHATH HEOOXOJMMBIE JIOTIOJHUTEIbHBIE TIOCTPOCHUS; 3aKOH OOJIBIINX YHCET,
METO/IbI BBIOOPOYHBIX THIIOTE3bI O YMETH CBOOOIHO OIIEPUPOBATh MOHATHAMU: IJIOIAAb (QUTYDBL,
00beM QUrypsl, BEJIMYHHA YIIIa, PACCTOSHUE OT TOUKH JIO0 IUIOCKOCTH, PACCTOSIHUE MEXIY MPSIMBIMHU,
paccTosiHUE MEXY IFIOCKOCTSIMU IOk chephl, MII0IaAb TOBEPXHOCTH TUPAMUIBI, IPU3MBI,
KOHYca, HIIHHAPA, 00beM Ky0a, MPSIMOYTOIBHOTO MapaUIeIICUIe [a, TUPAMUIBL, TIPU3MBI, IIMINHAPA
KOHYca, IIapa; yMEeHNEe HaXOAUTh OTHOIICHHE 00bEMOB TIOIOOHBIX QUTYD;

YMETh CBOOOJTHO ONIEpHUPOBATh MOHATHSIMHE: MIPSIMOYTOJIbHAS CHCTEMa KOOPAMHAT, BEKTOP,




KOOPAMHATHI TOUYKH, KOOPJMHATBI BEKTOPA, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA HA YHUCIIO,
pasnoxeHue BEKTOpa 1o 6a3ucy, CKalIIpHOE IPONU3BEACHHE, BEKTOPHOE MPOU3BEACHNUE, yrOI
MEXly BEKTOPaMH;

-YMETh UCTONB30BaTh BEKTOPHBIA U KOOPAWHATHBIN METO[ U1 MapajlIeNIbHBIN IIEPEHOC,
CHMMETpPHS Ha INIOCKOCTH U B PELICHHS TE€OMETPHUIECKUX 33134 U 3aJa4 JPYTUX YIeOHBIX
MIPEIMETOB; ONIEPUPOBATH MOHATHAMH: MaTpHuIa 2X2 u 3X3, onpenenuTenas MaTPUIIH,
TeOMETPUUECKUIT CMBICT ONPEAETUTENS;

-YMETb MOJICIUPOBATh PeATIbHBIE CUTYAIMM Ha SI3bIKe MAaTEMaTUKH; COCTaBIATh BRIPAXKCHHUS,
ypaBHEHMs, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 33a4M, UCCIIEI0BATh IOCTPOCHHBIE MOJCIIU
C HCIIOJIb30BAaHKEM aIlnapara ajareOpbl, HHTEPIIPETUPOBATH ITOJYYEHHBIH Pe3yJIbTaT; CTPOUTH
MaTeMaTUYeCKUE MOJAEIH C TIOMOIIbI0 T€OMETPUUECKUX MOHATHUH U BEJIMYMH, PEIIaTh CBA3aHHBIE
C HAMHU NPAKTHYECKHE 3a[ja4; COCTABIATH BEPOATHOCTHYIO MOZEIb U HHTEPIIPETUPOBATH
MIOJTy4EHHBIA Pe3yNbTaT; pellaTh MPUKIAIHbIE 3aJa4l CPEACTBAMHE MaTEMaTHYECKOTO aHAIN3a, B
TOM 4YHCIIE COLUATBHO-9KOHOMHUYECKOTO U (PU3NIECKOTO XapaKkTepa;

-yMEHHE BBIOMPATH MOIXOIAIINHA METO ] JUIS PEIICHNUS 3aJauH; IOHUMaHUE 3HAIMMOCTH
MaTEMaTHKH B U3y9IECHUH IPUPOTHBIX M OOIECTBECHHBIX MIPOLIECCOB U SIBICHUI; yMEHHE
pacro3HaBaTh MPOSBICHUE 3aKOHOB MaTEMATUKU B HCKYCCTBE, YMEHHE IPUBOIUTH TPHUMEPHI
MaTeMaTU4YECKUX OTKPBITUH POCCUICKON U MUPOBOM MaTeMaTUYECKON HayKH

OK 02. M cnioab30BaTh
COBpeMeHHbIe
Cpe/CTBA MOMCKA,
aHaJIu3a u
HHTepHpeTauuu
HH(pOpMaLUHU, U
HH(pOpMaNMOHHBIE
TeXHOJIOTHH A
BBINOJIHEHHA 32124
npogeccuoHaIbLHOMI
JAeSITeJIbHOCTH

B 00s1acTH HEHHOCTH HAYYHOI'0 MIO3HAHUSA:

- c(pOpMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOLIEI0 COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKH ¥ OOLIECTBEHHON MPAKTHKH, OCHOBAaHHOTO Ha JHAJIOTE KYJIBTYP, CIIOCOOCTBYIOLIETO
OCO3HAHHIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHPE; - COBEPLICHCTBOBAHUE S3BIKOBOM 1
YHUTATEIBCKON KyIbTYphl KaK CPEACTBA B3aUMOJCHCTBHUS MEX Y JIFOJbMH U ITO3HAHUS MHPA; -
OCO3HaHHE IIEHHOCTH HAYYHOH AeATeIbHOCTH, TOTOBHOCTh OCYILECTBIIATh IPOEKTHYIO
UCCIIEIOBATENBCKYIO AEATEIbHOCTh MHANBUYaIbHO U B TPYIIIIE.

OBJjajieHNe YHUBEPCAIbHBIMH Y4eOHBIMHU NMO3HABATEIbHBIMH 1€ CTBUSIMU:

B) paboTa ¢ nHpopMalueil: - BIaneTh HaBbIKAMU MOJy4YeHHs HHOOPMALUK U3 HCTOYHUKOB Pa3HBIX
THIIOB, CAMOCTOSITEIILHO OCYLIECTBIISATh OUCK, aHAIM3, CHCTEMATU3aIMI0 U HHTEPIPETALIUI0
UHMOPMALIUK PA3TUYHBIX BUIOB U ()OPM NPEJICTABICHHS; - CO3/1aBaTh TEKCTHI B Pa3IMYHBIX
(bopmarax ¢ yueToM Ha3HauYCHHS HHYOPMALIMHU U LENICBOH ayTUTOPHH, BHIOUPAs ONTUMAIBHYIO
(bopMy MpeICTaBICHUS U BU3yaTU3aLiH

- OLICHUBATH JOCTOBEPHOCTD, JISTHTUMHOCTh HH()OPMAIINH, €¢ COOTBETCTBUE IIPABOBBIM H
MOPAaNbHO-3THYECKUM HOpMaM;

- UCIIOJIB30BAaTh CPEACTBA MH(POPMAMOHHBIX H KOMMYHUKALMOHHBIX TEXHOJIOT Uil B peICHHN
KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX  OPraHU3al[HOHHBIX 33124 ¢ COOJI0IeHHEM TpeOOBaHUi
9PrOHOMHKH, TEXHUKH 0€30MaCHOCTH, THTHEHBI, PECYpPCOCOEPEIKEHU S, IPABOBBIX M 3TUUECKUX
HOPM, HOPM HH(POPMAIIMOHHOW OE30MaCHOCTH;

- BJIaJIeTh HaBbIKAMH PACIIO3HABAHUS U 3aLUThl HHOPMAIMH, HHPOPMAIIMOHHON 0€301aCHOCTH
JIMYHOCTH
JucuunjiuHapHble:

-yMeTh ONepUPOBaTh MOHATHSIMU: palMoHaIbHAsT QYHKIMS, TOKa3aTeNbHask QYHKINS, CTETICHHAS
¢byHKIMA, TorapudmMuueckas QyHKIHS, TPUTOHOMETpHYecKue QyHKIMH, 0OpaTHbIE (QYHKINH;
YMEHHE CTPOUTH rpadMKi U3yUEHHBIX (YHKIMH, NCIIOJIL30BATh I'PaUKH IPH U3yIEHUH MPOLIECCOB
1 3aBUCUMOCTEH, IPH PEIICHHUH 3a/1a9 U3 JPYTHX YU4eOHBIX IPEAMETOB U 3a/1ad U3 peabHON KU3HH;
BbIpaXkaTh (POPMYIIaMH 3aBUCHMOCTH MEX/1y BEJIMUNHAMMY;

-yMETh ONIepUPOBATh MOHATHSIMU: TOXKIECTBO, TOXKJIECTBEHHOE IIPpe0Opa3oBaHue, ypaBHEHNE,
HEpPaBEHCTBO, CHCTeMa YPaBHEHHUIT U HEPABEHCTB, PABHOCUIILHOCTh YPAaBHEHHIl, HEPABEHCTB U
CHCTEM, pallMOHAIIbHbIE, HPPAlMOHANIBHBIE, TI0KAa3aTeNbHbIE, CTEIICHHBIE, JTOrapupMHUIECKue,
TPUTOHOMETPUUECKHE YPaBHEHHS], HEPABEHCTBA M CHCTEMBI; yMEHHE pelliaTh ypaBHEHUS,
HEpPaBEHCTBA M CUCTEMBI C IIOMOIIBIO PA3JINYHbBIX IIPUEMOB; PElllaTh YPABHEHNUS, HEPABEHCTBA
U CUCTEMBI C TIapaMeTPOM; MPUMEHSTh YPaBHEHHsI, HEPABEHCTBA, UX CUCTEMBI JJIsl PELICHUSI
MaTeMaTHYeCKHX 3a]a4 M 3a/1a4 U3 pa3lInuHbIX 00J1acTeil HAyKH U peajbHOW -yMeTh CBOOOTHO
OIIEpUPOBATH MOHATHAMHU: ABHKECHUE, TapajlIeIbHbIA IIEpeHOC, CHMMETPHSI Ha TNIOCKOCTH U B
IIPOCTPaHCTBE, HOBOPOT, IpeoOpa3oBaHue 1Mo 00us, MoJ00HbIe (UTYPhl; yMEHHE Paco3HABATh
paBHBIE ¥ OAOOHBIE (QUTYPHI, B TOM YHCIIE B IPUPOJE, UCKYCCTBE, apXUTEKTYpE; YMEHHUE
HCIIOJIb30BaTh T€OMETPHUUECKHE OTHOILICHHUS], HAXOJUTh [€OMETPUYECKHIE BETMYUHBI (JUIMHA, YTOJI,
IUIOIIA/b, 00BEM) IPH PEIICHUH 3a/iad U3 IPYrUX y4eOHBIX IPEIMETOB ¥ U3 PEaIbHOM SKU3HHU;




OK 03 IIaanupoBaTh U
peann3oBbIBATh
co0CTBeHHOE
npogeccuoHaIbHOE U
JIMYHOCTHOE
pa3BuTHe,
NPeANPUHEMATEIbCKY
10 IeSITEJILHOCTH B
npogeccuoHaNbHOI
cepe, ncnoab30BaTh
3HAHHA MO
¢punancosoit
rPaMOTHOCTH B
Pa3IHYHBIX
JKU3HEHHBIX
CUTYalHUAX

B 00.1acTH 1yX0BHO-HPABCTBEHHOI'0 BOCIIMTAHMUS:

- ¢(OpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, 3TUYECKOTO MOBECHUS; - CIIOCOOHOCTh OILICHUBATH
CHUTYaIMIO U IPUHIMATh OCO3HAHHBIE PEIICHHS, OPUCHTHPYSCh HAa MOPAIbHO-HPABCTBEHHBIC HOPMEI
1 [IEHHOCTH; - OCO3HAHNE JTMYHOTO BKJIAJa B IOCTPOCHUE yCTOHUNBOTO OyIyIEro; - OTBETCTBEHHOE
OTHOIIECHHE K CBOMM POIMTEISAM U (WIIH) APYTUM WICHAM CEMbH, CO3/IaHHUIO CEMBH HA OCHOBE
OCO3HAaHHOT'O IPUHATHS IEHHOCTEH CEMEWHOMN KU3HH B COOTBETCTBUH C TPAJULUSIMH HAPOJOB
Poccun.

OBjajeHne yHMBEPCAIbHBIMHU PETrYJIATHBHBIMH IeHCTBUSIMU:

a) CaMOOPTaHM3aLMsL: - CAMOCTOSITEIFHO OCYIIECTBIISTh TI03HABATEIIbHYIO €A TEIbHOCTD, BBISBIAThH
po0IIeMbl, CTaBUTH U (GOpMyIUpOBaTh COOCTBEHHBIE 33/1a41 B 00pa30BaTeIbHOM AEATEILHOCTH 1
KM3HEHHBIX CUTYalUsX; - CAMOCTOSITETIBHO COCTABIIATH IIJIaH PEIICHHUS TPOOJIEMBI C YUETOM
HMEIOIINXCSL PECYPCOB, COOCTBEHHBIX BO3ZMOXXHOCTEH U IIPEANIOYTEHHH; - 1aBaTh OIICHKY HOBBIM
CHUTYaIHAM; CIIOCOOCTBOBATH (DOPMHUPOBAHHIO M MPOSBICHUIO MINPOKOH 3PYIUIMU B PA3HBIX
00acTsIX 3HAHWMH, IIOCTOSHHO TTOBBIIIATH CBOX 00pa30BaTeIbHBIA U KyJIbTYPHBIH YPOBEHE; 0)
CaMOKOHTPOJIb: HCIIOIBb30BATh IPHEMBI pE(IIEKCHH IS OLICHKH CUTYallH, BBIOOpa BEPHOTO
pEILICHUS; -yMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IPHHUMATh PEIICHHUS 110 X CHUKEHHIO; B)
SMOIMOHAIBHBIN HWHTENJIEKT, IPENOoararoniii copMIpOBaHHOCTh: BHYTPEHHEH MOTHBALINH,
BKJIIOYAIOLIEH CTpeMIICHHE K TOCTIIKEHUIO LIENIU U YCIEeXY, ONTHMU3M, HHUIIUATUBHOCTh, YMEHHE
JICWCTBOBATh, UCXO/Sl U3 CBOMX BO3MOHOCTEH;

- OMIIaTHH, BKJ'IIO‘IaIOHIeI‘/’I CIIOCOOHOCTh NOHUMATH OMOIIMOHAJIBHOC COCTOSIHUC APYTUX, YUYUTHIBATH
€ro 1nmpu oCyumeCTBICHUN KOMMYHUKAIINH, CHOCO6HOCTI) K COUYBCTBUIO U COIICPCIKNBAHUIO,
COIIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CHOCOGHOCTI) BBICTpanBaTh OTHOUWICHUA C JPYT'UMU JIFOAbMHU,
3a00THTBCS, IPOSIBIISITH MHTEPEC U Pa3pelaTh KOHMIUKTHI.

JAucuuniauHapHblie:

-yMETh OTIEpPHPOBATh MOHATHSIMU: pallOHAIbHbIE, HPPAlMOHAIBHbIC, IIOKa3aTeNIbHbIC, CTEICHHBIC,
sorapu(pMIIecKre, TPUTOHOMETPHUYECKHUE YPAaBHEHUS 1 HEPABEHCTBA, UX CUCTEMBI;

-yMETb ONIEPUPOBATh MOHATHSIMU: MHOTOTPAHHHK, CEYCHHE MHOTOTPaHHNKA, KyO, ITapauieenumnesn,
pu3Ma, THpaMuaa, GUrypa u MoBepxXHOCTh BPAICHNUS, IMIHHIP, KOHYC, Iap, cdepa, CeUeHUs
(uUrypsl BpalieHus, INOCKOCTh, Kacalomascs chepsl, IMIHHIPA, KOHYyCa, IUIONaIb TOBEPXHOCTH
MUpaMUIbl, IPU3MBI, KOHYCa, IUIHHIPA, TUIoLIaab chepbl, 00beM KyOa, MPsIMOYTOJIbHOTO
napaJuiesienune/a, MUpaMuabl, IPU3MBbI, UIMHAPA, KOHYCa, [1apa; yMEeHHe H300paxkaTh
MHOTOIrpaHHUKHU U TOBCPXHOCTH BpalllCHUSA, UX CEYCHUA OT PYKH, C IOMOIIBIO YEPTCIKHBIX
WHCTPYMEHTOB U 3JICKTPOHHBIX CPEACTB; YMETH PACIIO3HABATh CUMMCETPHUIO B MPOCTPAHCTBE; YMETH
pacro3HaBaThb MpaBUJIbHbBIC MHOTOI'PAHHUKH,

-yMETh OTIEpPHPOBATh MOHATHAMU: IPIMOYTOJIbHAs CHCTEMa KOOPMHAT, KOOPAUHATHI TOUKH,
BEKTOP, KOOPANHATHI BEKTOPA, CKAISIPHOE TIPOU3BEICHUE, YIOJI MEXK/TYy BEKTOPAMH, CyMMa
BEKTOPOB, IPOM3BEACHNE BEKTOPA HA YUCII0; HAXOIUTD C MOMOIIBIO U3yYEHHBIX POPMYIT
KOOPAUHATHI CEPEAUHBI OTPE3KA, PACCTOAHNUC MEKITY ABYMS TOUKAMHU

OK 04 D¢pdexTuBHO
B3aMMO€eiicTBOBATh U
pa6orarth B
KOJIJIEKTHUBE U
KOMAaHjIe

-TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEJIBHOCTH U CAMOOIIPEACIICHHUIO OBJIaJICHUE HAaBbIKAMHU
y4eOHO-HUCCIIEI0BATEIILCKON, IIPOSKTHOW U COIMATIBHOM IS TeIbHOCTH.
OBgJj1aieHNe yHUBEPCAJbHBIMH KOMMYHUKATHBHBIMU J€CTBUSIME:
0) COBMECTHAS JESTENbHOCTD:
- IOHUMATh U MCIOJIb30BATh MPEUMYILECTBA KOMaHHOM U MHANBUyalbHON paboThl; - IPUHUMATh
LIEJTM COBMECTHOM JESITeIbHOCTH,
OPTaHU30BBIBATH W KOOPIUHUPOBATH NEHCTBHS O €€ JOCTIKEHHUIO: COCTABJIATE TUIAH JICHCTBHH,
pacrpenensaTh poJii ¢ Y4eTOM MHEHHH YIaCTHHKOB OOCYKIaTh pe3yIbTaThl COBMECTHON pabOTH; -
KOOPAWHUPOBATH U BBITIOTHATE Pa0OTY B YCIOBUSIX PEaTbHOTO, BUPTYaIbHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;
- OCYILIECTBIISITh TO3UTHBHOE CTPATETHUECKOE ITOBEACHHUE B PA3INYHBIX CUTYAIUSX, IPOSBIATh
TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.
T) IpUHATHE ce0st U IPYTHX JIFO/Ieil: - MPUHUMAaTh MOTHBBI U apTyMEHTBI IPYTUX JIIOJICH TP aHaIn3e
Pe3yJIbTaTOB JESTeNILHOCTH; - IIPU3HABATh CBOE MPABO U MPABO APYTUX JIIOJCH Ha OMINOKH;
pa3BHBaTh CIOCOOHOCTH MOHUMATH MUP C MO3UIMHU JIPYTrOro YeIOBEKa.

JucuunjiuHapHbie:
-yMETb ONepUPOBATh MOHATUSIMU: CIy4ailHBIH ONBIT U CIy4aifHOE COOBITHE, BEPOIATHOCTD
CIly4aiiHOTO COOBITHSI; YMETh BBIYUCIISITH BEPOSITHOCTD C UCIIOJIL30BAHUEM IpadMuecKuX
METO/I0B; IPUMEHSATH (OPMYJIBI CIOKEHHS M YMHOXEHHSI BEPOSITHOCTEH, KOMOMHATOpHBIE
(axThl 1 GopMyIIBI IIPU PELICHNH 33/1a4; OLIEHHBATH BEPOSITHOCTH PEaIbHBIX COOBITHIA;
3HAKOMCTBO CO CJIy4ailiHBIMH BEJIMUNHAMH; YMEHHE IIPUBOANUTH MPUMEPHI MPOSIBICHUS 3aKOHA
OOJIBIINX YUCEN B IPHUPOIHBIX U OOLIECTBEHHBIX SIBICHUSX;
-yMeTh CBOOO/IHO ONEPUPOBATH MOHATHAMU: CTETIEHD C LIEJIBIM TI0Ka3aTeIeM, KOPeHb
HaTypaJbHOH CTEIICHHU, CTENICHb YMETh PEeIlaTh TEKCTOBEIC 3aJa4l PAa3HBIX TUIIOB (B TOM YHCIIE
HAa TIPOLIEHTEHI, IOJIH U YaCcTH, Ha ABIDKEHHE, pabOTy, CTONMOCTb TOBAapPOB H YCIYT, HAJIOTH,
3a1a9d U3 00JIaCTH YIIPaBICHHS IMIHBIMH U CEMEHHBIMU (PHHAHCAMM); COCTABIISTH BRIPAKCHNS,
YpaBHEHHS, HEPABCHCTBA M X CUCTEMBI TI0 YCIIOBHIO 3a7a4l, NCCIEI0BATh MOIYICHHOE
pelIeHre 1 OI[CHUBATh NMPAaBIOTIOA00HOCTh PE3YIbTaTOB;
-yMeTh CBOOOJJHO OIIEPUPOBATH NMOHATHIMU: rpa UK QyHKIMH, 0OpaTHas GYHKIMS,




KOMITO3UITUS QYHKITUH, THHEHHAs QyHKIMS, KBaapaTUIHas QYHKIUS, CTeTIeHHAs (YHKITUS C
LIEJBIM [T0Ka3aTelieM, TPUrOHOMeTpHYecKue QYHKIHH, 00paTHBIE TPUTOHOMETPHUYECKHE
(byHKIMY, TTOKa3aTenbHas 1 JJorapudMudeckas GyHKIMHA; YMEHUE CTPOUTH Tpaduku HyHKITHH,
BBITIONTHSATE TIpeoOpa3zoBaHus TpaduKkoB HYHKITHH;

- YMETh UCIOJIb30BaTh rpaduku GpyHKUKH U1 M3YUeHHS IPOLIECCOB M 3aBUCHUMOCTE MpH
PELICHUH 3a1a4 U3 IPYTUX Y4eOHBIX MPEAMETOB U M3 PEalbHON KU3HU; BhIpaXKaTh HopMynamMu
3aBHCHUMOCTH MEX]y BeTHYUHAMU;

YMEHHUE CBOOOTHO ONICPUPOBATH OHSATHIMU: YETHOCTh (DYHKIMH, TEPUOIUIHOCTD (DYHKITHH,
OrPaHUYCHHOCTH (DYHKIMH, MOHOTOHHOCTh (DYHKIIUH, SKCTPEMYM (hYHKIIUH, HAUOOJIbIIICE U
HAUMEHBIIICE 3HAUYCHUS (DYHKIMH HA MPOMEKYTKE;, YMCHUE MPOBOJAUTH HCCIICOBAaHUC (DYHKITUH;
-YMCHHE UCTIOJIb30BaTh CBOMCTBA M rpadUKu (QYHKIU [T PEIICHUS YPaBHEHUH, HCPABEHCTB U
3aj1a4 ¢ mapameTpaMu; n300paxaTh Ha KOOPJHHATHOM MIIOCKOCTH MHOXKECTBA PEIICHU
YpaBHEHHIi, HEPABEHCTB U CHCTEM

OK 05.
OcymecTBJsITh
YCTHYIO H
NMHCHbMEHHYI0
KOMMYHHKAIIMIO HA
rocyJapcTBeHHOM
a3bike Poccuiickoii
Denepanum ¢ y4eToM
0CcO0eHHOCTEH
COIHAIBLHOIO 1
KYJbTYPHOT'O
KOHTEKCTA

B o0s1acTH 3cTeTHYECKOr0 BOCIIMTAHUA:

- 3CTETUYECKOE OTHOILIEHUE K MUPY, BKIIIOYasi 3CTETUKY HAYYHOI'O TBOPUYECTBA, IPUCYIIETO
¢u3mdeckoil Hayke;

- CITOCOOHOCTH BOCIIPUHUMATD PA3ITUYHBIC BUIBI HCKYCCTBA, TPAIUIIMHA U TBOPUYECTBO CBOCTO U
JIpYruX HapoAOB, OLIYIIATh 3MOLMOHAIBLHOE BO3/IEHCTBUE UCKYCCTBA;

- y6e)K}16HHOCTI> B 3HAYUMOCTHU JI1 ITUYHOCTHU U OGHIGCTBa OTCUYCCTBCHHOI'O 1 MUPOBOI'O UCKYCCTBA,
OTHUYCCKUX KYJIbTYPHBIX Tpa;:mumﬁ 1 HapOJHOI'0 TBOPUCCTBA,

-TOTOBHOCTBH K CAMOBBIPA’KCHUIO B PA3HBIX BHJaX UCKYCCTBA, CTPEMJIICHUC IMTPOABJIATH Ka4uCCTBA
TBOPYECKOH JINYHOCTH.

OBiiaieHNe YHUBEPCAJbLHBIME KOMMYHHKATUBHBIMH el CTBUSIMU:

a) oOIIeHue:

- OCYIIECTBIIATh KOMMYHHKAIIUU BO BCeX cepax KU3HU;

- pacro3HaBaTh HeBepOAIbHBIE CPEICTBA OOLICHNUS, IIOHIMATh 3HAYCHHUE COITHATFHBIX 3HAKOB,
pacro3HaBaTh MPEIIOCHIIKH KOHQIUKTHBIX CUTYallui U CMIT9aTh KOHMIIMKTHI; - Pa3BEepHYTO U
JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3IKOBBIX CPE/ICTB.
JAucuuniauHapHbie:

-YMETh OTIEPHPOBATH MOHATHAMU: CpEIHEe apu(pMeTHIeCKoe, MeInana, HanOoJIbIliee U HANMEHbIIIEe
3Ha4YeHHUs, pa3Max, JUCTIePCHs, CTAHAAPTHOE OTKIOHEHHE YHCIIOBOTO Ha0Opa; yMEHHE U3BIEKATh,
UHTEPIPETUPOBATh HH(OPMAIIHIO, TIPEACTABICHHYIO B Ta0IMIaX, Ha JHarpaMMax, rpadukax,
OTpaKaIoOIIyI0 CBOMCTBA peajibHBIX MPOLIECCOB M SIBJIICHUH; MPECTaBIIsITh HH(pOpManuio ¢
NPUMEHEHUEM TrpadMueCcKUX METOJIOB U AJIEKTPOHHBIX CPEJICTB;

-YMETb CBO60}1HO OINCPUPOBATH NOHATUAMU: TOUYKA, IIpsAMasd, INIOCKOCTb, IPOCTPAHCTBO, OTPE30K,
JIy4, TUNIOCKUH YTroJl, IBYIpaHHBINA yroJl, TpEXTpaHHbIN YroJl, MepeceKarouIuecs, napaielibHble 1
CKpEIIMBAIOIINECS IPSIMbIE, TAPAIIENbHOCT U MEPIEHAUKYISIPHOCTD MPSAMBIX U MIIOCKOCTEH, yro
MEXJly IPSIMBIMH, YTOJI MEXIY IPSIMOH U MIOCKOCTBIO, YTOJ MEX]y INIOCKOCTSIMH; PACCTOSIHUE OT
TOYKU JI0 MIIOCKOCTHU, PACCTOSIHAE MEXAY NMPSIMBIMH, PACCTOSHUE MEXK]Y IIIOCKOCTSIMU:

-YMETb HCIIOJIb30BATh IIPH PEILICHNH 33J1a4 N3y4eHHbIE (PaKkThl U TEOPEMBI INTAHUMETPHH; YMEHHUE
OILIEHUBAThH Pa3MepHl 00BEKTOB OKPY)KAOIIETO MUpPa

OK O0 ITposBiasATH
rpaskIaHCKo-
MaTPUOTHYECKYIO
MO3NIHIO,
eMOHCTPUPOBATH
0CO3HAHHOE NMOBe/IEHHE
HA OCHOBE
TPaTHIHOHHBIX
MesKpeJTMTHO3HBIX
OTHOILIEHUH,
IMPHMEHATH CTAHAAPTHI
HTHKOPPYNIHOHHOTO
OBeJeHMsI
OLIeYe0BeYeCKHX
€HHOCTEeM, B TOM

B yacTH rpa’kaaHCcKoOro BOCIUTAHUA:

-0CO3HaHUE 00YJAIONIMMHUCS POCCHUCKON TPakIaHCKOH MIEHTUIHOCTH,

LECJICHAITIPABJICHHOC PAa3BUTUE BHyTpeHHeﬁ MO3NITUHN JIMYHOCTH Ha OCHOBE AYXOBHO-HPaBCTBECHHBIX
neHHocted HapoaoB Poccuiickoit ®enepanuu, HCTOPUYECKUX M  HAUUMOHAIBHO-KYJIBTYPHBIX
Tpaguuui, QOPMHPOBAHHUE CHUCTEMBI 3HAYMMBIX [EHHOCTHO-CMBICIOBBIX —COLMAIBHOTO U
KYJBTYPHOI'O KOHTEKCTa HAPOIOB, OLIYLIATh SMOIIMOHAIBHOE BO3JIEHCTBIE UCKYCCTBA;
-yOEXACHHOCTh B 3HAYUMOCTH JIJIS JIMYHOCTH M OOIECTBA OTEYECTBEHHOTO M MUPOBOTO HCKYCCTBA,
STHUYECKHUX KYJIbTYPHBIX TPAJIULUN U HAPOJHOTO TBOPUECTBA;

-TOTOBHOCTb K CaMOBBIP&)KEHHUIO B Pa3HbIX BUJAX HCKYCCTBAa, CTPEMJICHHE IPOSBIIATH KayecTBa
TBOPYECKOW JIUYHOCTH-;

- OCO3HaHME CBOMX KOHCTHTYIIHMOHHBIX ITPaB M 00A3aHHOCTEH, yBaKCHHE 3aKOHA U IPABOIIOPSIKA;

TIPUHATHE TPpaaUuIIMOHHBIX HalnMOHAJIbHBIX, 00I11IeYETIOBEYCCKUX TYMaHUCTHYCCKUX n
JEMOKPATHYCCKUX HCHHOCTefI;
-TOTOBHOCTH IIPOTUBOCTOATH nacoJI0run OKCTpEeMHU3Ma, HanqMoOHaJIM3Ma, KCCHOCI)O6I/II/I,

JAUCKPpUMUHALMU 11O COUUATIBHBIM, PECIIUTMO3HBIM, PACOBBIM, HAITUOHAJIbHBIM IIPU3HAKAM;




YUCJIE C YUECTOM
rapMoHM3alUH
MEKHAIIUOHAJBbHBIX H

-TOTOBHOCTH BECTH COBMECTHYIO EATEIBHOCTh B HHTEPECAX IPAXKAAHCKOTO OOIIECTBa, YIaCTBOBATh
B CAaMOYNpAaBICHWH B 00IMEOOpa30BaTENbHON CPEACTB OPraHM3allMd M AETCKO-IOHOIIECKHX
OpraHu3alysAX;

-yMEHHE B3aMMOJEHCTBOBATh C COLMAIBHBIMU WHCTUTYTaMHU B COOTBETCTBUH C MX (DYHKUIUSIMHU U
Ha3HAYEHHEM;

- c()OPMHPOBAHHOCTD POCCUIICKOM IpaskAaHCKON HACHTHIHOCTH, TATPHOTHU3MA, YBAXKECHHUS K CBOEMY
HapoJy, 4yBCTBa OTBETCTBEHHOCTHU Iepels PoauHol, ropnoctu 3a cBoi kpail, cBoro Ponuny, cBoi
SI3BIK U KYJBTYPY, IPOILJIOE U HACTOSIIIee MHOTOHAIMOHAILHOTO Hapoja Poccuu;

-TOTOBHOCTb K T'yMaHUTapHOH U BOJOHTEPCKON AEATENbHOCTY;

IIaTprHoTHYecKOro BOCIUTAHUS:

-CIIOCOOHOCTh MX HCIOJb30BAHUS B IO3HABAaTEIbHOW M COLHUAIBHOM MpPaKTHKe, TOTOBHOCTH K
CaMOCTOATEIPHOMY IUIAHUPOBAHUIO M OCYIIECTBICHHIO YYE€OHOH EATENbHOCTH, OpraHHW3aINH
y4eOHOro COTPYQHHYECTBA C MNEJArorHIeCKUMH PaOOTHHKAMH M CBEPCTHHKAMH, K YJYaCTHIO B
MTOCTPOCHUH MHIUBUIYaTbHON 00pa30BaTeIbHOMN TPaeKTOPHUH;

-OBJIa/ICHNE HaBBIKAMH y4eOHO-HCCIIEI0BATENBCKOM, MPOESKTHOM 1 CONMAIBHOM NeITENBHOCTH
JducuuniuHapHbie:

OINEPUPOBATH MOHATHAMH: IPAMOYTOJIbHASI CUCTEMA KOOPIUHAT, KOOPJUHATHI TOUKH,

BEKTOP, KOOPJAUHATBI BEKTOPA, CKAJSIPHOE IIPOU3BEIACHHE, YTOJI MEXAY BEKTOPAMHU,

CyMMa BEKTOpPOB, IPOU3BEACHUE BEKTOPA Ha YHMCIIO; HAXOJUTh C TIOMOIIBIO U3YUYE€HHBIX

(bopMya KOOPIUHATHI CEPEAMHBI OTPE3KA, PACCTOSIHUE MEXKAY JIBYMsSI TOUKaMHU;

-YMEHUE IPUBOAUTH IIPUMEPBLI MATEMATUYECKUX OTKPBITUM POCCUMCKON U MUPOBOM
MaTeMaTU4ECKOU HayKHU.

-YMEeTb BBIOMPATh MOAXOSAIINI H3ydeHHBIH METO A pellieHUs 3aJauH, paclio3HaBaTh
MaTeMaTuiecKue (GaKThl 1 MaTEMaTHIECKUE MOJIEIH B TIPHPOHBIX U OOIIECTBEHHBIX

YMETh OIIEpPHPOBATh MOHATHAMU: CIyJalHbBIA ONBIT U CIy4aifHOE COOBITHE,

BEPOSITHOCTD CIIy4alHOTO COOBITHS;

-YMETb BBIYUCIIITH BEPOATHOCTH C HCIIOJIb30BaHHEM I'paUIECKUX METO/IOB; IPUMEHATh

(opMyIIBI CII0KEHHS M YMHOXECHHUS BEPOSITHOCTEH, KOMOMHATOPUKH, KOMOMHATOPHBIE

(opMyIIBl IIPH PEIICHNH 3371a4; OIIEHUBATh BEPOSITHOCTH PEaIbHBIX COOBITHIH;

3HaKOMCTBO CO CIIyJalHBIMU BEIMIMHAMH; YMEHHE IPUBOIUTH IPUMEPHI IPOSBICHUS

3aKOHa OOJIBLINX YHCEJN B IPUPOIHBIX M OOIIECTBEHHBIX SBJICHUIX

OK 07
CopeiicTBoBaTh
COXPaHEHMI0
OKpY:Kawuel cpeasbl,
pecypcocOepeskeHnIo,
NPUMEHSATH 3HAHUS 00
U3MEHEHUH KJINMATA,
NPHHIUIIBI
0epexkIuBOro
NPON3BO/JCTBA,
3ppexTUBHO
JeficTBOBATH B
ype3BbIYaiiHbIX
CUTYalMAX

B 00.1acTH 3K0/10rH4€CKOr0 BOCIIUTAHHUS:

-HE IPUHUMATh JEHCTBUS, IPUHOCAIIUE BPE OKPYKAIOILEH cpene;

-YMETb IIPOTHO3UPOBATH SKOJIOTMYECKUE MOCIEACTBUS IEUCTBUM, IPEAOTBPAILATh UX;

-pacUIMPUTh OMBIT AESITEIbHOCTH IKOJIOTHUECKO HAIPABJICHHOCTH; pa3padaThiBaTh IUIAH PELICHHs
IPOOJIEMBI ¢ YIETOM aHaJIN3a NMEIOLINXCS MaTepHaIbHBIX X HEMaTepUallbHbIX PECYPCOB;
OCYIIECTBIISTH IIeJICHANPaBICHHBI ITONUCK TEPEHOCca CPEACTB U CIIOCO00B ACHCTBUS B

PO eCCHOHANBHYIO CpeJly; YMETh IEPEHOCUTD 3HAHUS B NTO3HABATENBHYIO M IPAKTHIECKYTO
00J1aCTH KU3HEAEATSILHOCTH MpeJylaraTb HOBbIE TPOEKTHI, OLIEHUBATh HJIEH C ITO3ULIMH HOBU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH; JaBaTh OLEHKY HOBBIM CUTYaIUsIM, BHOCUTB!
KOPPEKTHBBI B JEATEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB LECIISIM

JducuuniauHapHbie:
- yMeTh ONEpHpPOBaTh MOHATHAMHU: (QYHKUWS, HENpepbIBHAS (QYHKIWMS, MPOM3BOIHAS,
mepBooOpasHasi, OMNpeIeNeHHBI WHTETpal; yMETh HaXOAWTh IPOW3BOIHBIE 3JIEMEHTAPHBIX

(yHKIMH, NCHIOTB3YSI CIPAaBOYHBIE MAaTEePHANbl, HCCIE0BATh B MPOCTEHITNX CiydasX (QyHKIUN Ha
MOHOTOHHOCTh, HAXOJIWTh HAWOONIBIINE W HAaWMEHBIINE 3HA4YeHHS (YHKIHH; CTPOUTH Tpaduku
MHOTOYJIEHOB C MCIOJIb30BAaHUEM allapaTa MaTeMaTUYeCKOro aHajln3a; MPUMEHATh IPOU3BOIHYIO
TIPY peIIeHNH 3a]a4 Ha JIBW)KEHHE; pelaTh MPakTHKO-OPUEHTHPOBAHHBIE 33/1a41 HA HAaUOOJIbIINE U,
JESATCIIBHOCTb, OLIEHUBAaTh COOTBETCTBHE pE3Y/IbTaTOB LEASAM HAUMEHBIIME 3HA4YCHHsA, Ha
HaxXOXACHHUE IIyTH, CKOPOCTHM M YCKOPEHHsA ;yMETb OIICPUPOBATH IIOHATUSAMU: JBUXKCHHE B
IIpOCTpaHCTBE NOAOOHBIE (UIYyphl B IPOCTPAHCTBE; WCIIOJIB30BaTh OTHOIICHHE IUIOMIAJEH
MIOBEPXHOCTEH U 00BEMOB OLOOHBIX (DUTYp NPU PELICHUH 33134,

-YMETb BBIYUCIISITE TE€OMETPUIECKUE BENNYMHBI (IJIMHA, YTOJI, IIOMAab, 00bEM, TIOMAAb
TIOBEPXHOCTH), UCIIOJIB3YsI N3yYCHHBIC METO/BI U (pOpMyIIBI




IIK 2.5 Onpenenasitb
3KOHOMHUYECKYIO

3¢ pexTUBHOCTH
NpUMEeHeHUs
YCTpOlicTB
aBTOMAaTHKHU U
METO/I0B HX
00CTy:KUBaAHUSA

B yacTu Tpya0BOIr0 BOCHIUTAHUS:

- TOTOBHOCTH K TPYAY, OCO3HaHHE LICHHOCTH MacTepCTBa, TPYJOJIIOOUE; - TOTOBHOCTB K AKTHBHOM
JeATEIFHOCTH TEXHOJIOTHYECKON M COLMAIBbHOM HallpaBIeHHOCTH, CIOCOOHOCTh HHUIIUUPOBATB,
IUIAHUPOBATh M CAMOCTOSATEIBEHO BBIONHATE TaKyIO JEATEIbHOCTD; - HHTEPEC K MPo(heccCHoHaIbHOM
JeATEIEHOCTH.

OBgjageHne yHNBEPCAIbHBIMH KOMMYHHUKATHBHBIMH € CTBUAME:

0) coBMeCTHas JeSITEIbHOCTB!

- IOHUMATh U MCIOJIB30BATh MPEUMYILECTBa KOMaHJHOM U MHAWBUIyalbHON paboThl; - IPUHUMATh
LIEST! COBMECTHOH JIeSITEIbHOCTH, OPraHH30BBIBATh U KOOPIMHUPOBATH JEHCTBHS 110 €e
JOCTHYKEHHIO: COCTABJIATH IIJIaH JISHCTBHM, paclpeieNsiTh POJIU C yYETOM MHEHHH Y4aCTHUKOB
00CyXJaTh pe3yIbTaThl COBMECTHOH pabOThI;

- KOOPAMHUPOBATH U BBITOJHATH PAOOTY B YCIOBUSX PEATLHOT0, BUPTYAIEHOTO U
KOMOWHHPOBAaHHOTO B3aUMOJICHCTBUS;

- OCYIIECTBIIATH IIO3UTHBHOE CTPATETHYECKOE MOBECHIE B PA3JINYHBIX CUTYAIHSX, IPOSIBIATH
TBOPYECTBO U BOOOpakeHUE, OBITH HHULMATHBHBIM.

T') IpUHATHE ceOs U IPYTUX JFOCH:

- IPUHUMATh MOTHBEI ¥ apI'yMEHTHI IPYTUX JIIOJACH NPH aHAIIM3e Pe3yJIbTaTOB ACATEIEHOCTH; -
MIPU3HABATh CBOE MPABO M MPABO JPYTUX JIIO/EH Ha OIIKOKHM; pa3BUBaTh CIOCOOHOCTh TOHUMATh
MHUp C HO3UIMU IPYTOro YesIOBEKa.

JucuuninHapHsble:

-yMeTh NIEPEHOCHUTh 3HAaHHS B MI03HABATEIBHYIO U MMPAKTUUECKYIO 00JIaCTH )KU3HE IS TENbHOCTH
IpeAsIarath HOBBIE IPOEKTHI, OLICHUBATh HJCH C MO3UIIMH HOBH3HBI, OPUTMHAIILHOCTH,
MPaKTHYECKOW 3HAUMMOCTH; 1aBaTh OLICHKY HOBBIM CHTYaLlUsIM, BHOCHTH! KOPPEKTUBHI B
JesATeNFHOCTD, OLICHIBATh COOTBETCTBHE PE3YJIbTATOB LIEISM

-yMETh pelaTh TEKCTOBBIE 3aJa4H Pa3HBIX THIIOB (B TOM YHUCJIE Ha MPOLIEHTHI, IOJIH U YaCTH,




4. COAEP KAHUE JUCIIUIIVIMHBI MK, IIM), CTPYKTYPUPOBAHHOE 110 TEMAM

(PA3BJEJIAM) C YKASAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA

AKAJIEMAYECKHX YACOB 1 BUWJIOB YYEBHBIX 3AHATHI

Ce Jint [pumeuyanue
me | o epa
Kon HaumeHoBaHue pa3neioBu | CT Kommeren- | Typ
3aHATHSA TeM /BU]I 3aHATHUSI/ p/ co 197071 a
Ky b
pc
Paspea 1. IloBTOpenune Kypca MaTeMaTUKHU
OCHOBHO# LIKOJIBI.
MaTeMaTHKH OCHOBHOI
11 Tema 1.1. Llens u 3agaun MaTeMaTUKH TIPH 1 2 | OK0LOK 112 Jlexuas-
o 02, OK 03, D2132233 BU3yaIH3aIlHsI
OCBOCHHH CIIEIIHATBLHOCTH ba3oBkie 3HAHUS U OK 04. OK
YMEHHUS 110 MaTeMaTHKe B IPOPEeCCHOHANEHON U B 05 OK’ 06
MTOBCEIHEBHOM NESITETHHOCTH (KOMOMHHUP. YPOK) ’ ’
OK 07
1.2 Tema 1.2Yucna u BeruncieHus. Beipaxkenus u 1 2 | OK01,0K JI1.1 J11.2 Jlexus-
npeoOpaszoBanus. JleicTBUS HaL 02, OK 03, 23 BU3YaIU3aLHs
MOJIOKUTEIBHBIMU U OTPULIATEIBHBIMU YHCIAMH, OK 04, OK
OOBIKHOBEHHBIMH U IECATHYHBIMH JPOOSIMHU. 05, OK 06,
JeiicTBus co cTeneHsaMu, popMyITsl OK 07
COKpAIIIEHHOTO YMHOXEHHUs.( KOMOMHUP.ypPOK) K 2.5
1.3 1 2 | OK01,0K JI1.1J11.2
Tema 1.3 'eomempus na naockocmu. Buovl 02, OK 03, 93 PaGoTa B MasIbIx
niaockux gueyp u ux niowaos Ilpaxmuko- OK 04, OK Ipymax
OpUeHMUPOBAHHbIE 3a0ai KypCe 2eomMempuu Ha 05, OK 06,
nrockocmu. (Ilp) OK 07, IIK
25
14 Tema 1.4 [IpouentHbie BeruucieHus IIpocteie 1 2 | OK01,0K JL1JI.2
: 02, OK 03, 23 Pabota B MajbIxX
MPOIICHTBI, Pa3HbIC CIIOCOOBI MX BHIYHCIICHUS. OK 04, OK rpymiax
Crnoxusle mponeHtsr .(I1p) 05, OK 06
15 1 2 | OK01,0K J1.1J11.2
Tema 1.5 YpaBHEeHUS U HEpaBEHCTBA. 02, OK 03, 33 Pabora B ManbIx
JluneitHblie, KBagpaTHEIC, APOOHO-THHEITHEIC OK 04, OK rpymnmax
ypaBHeHus 1 HepaBeHcTBa(I1p) 05, OK 06,
OK 07
1.6 Tema 1.6 Cuctembl paBHEHUH HEPABEHCTB. 1 2 | OK01,0K JI1.1 J11.2 Jlexus-
CrocoObI pelIeHust CUCTEM JTMHEHHBIX 02, OK 03, 93 BU3YaTU3aIUs
ypaBHeHui. [TonsaTus: marpuna 2X2 u 3X3, OK 04, OK
onpeaenurenb Matpuibl. Meroa [Maycca. 05, OK 06,
CucTteMbl HENTMHEHHBIX ypaBHEHUI OK 07
(KOMOMHHP.YPOK)
1.7 Tema 1.7 BxoxHoi#t KoHTpOoIh. ['eoMeTpus Ha 1 2 | OK01,0K J1.1J11.2
TUTOCKOCTH. Bhraucnenus u npeoOpa3oBaHus 02, OK 03, 33 Pabora B MaibIx
YpaBueHus u HepaBeHcTBa. KoHTponbHas paboTa OK 04, OK rpymHmax
(ITp) 05 OK 07
Paznen 2. Ilpsimbie " IJIOCKOCTH
B NMPOCTPAHCTBE
21 Tema 2.1. OcHOBHBIE MOHSATHUS 1 2 | OKO01,0K JI1.1JI1.2
crepeoMeTpuu. PacnonoxxeHue npsiMbIX U 02, OK 03, 33 Pabora B ManbIx
IIOCKOCTEH OK 04, OK rpymmax
IIpenmer crepeomerpun. OCHOBHBIE TOHATHS 05, OK 07

(Touka, psiMasi, INIOCKOCTh, MMPOCTPAHCTBO).
OCHOBHBIC aKCHOMBI CTEPCOMETPHUH.
Ilepecekarommecs, mapajuienbHEIE U




CKpelrBaroniuecs npsimple. [Ipu3Hak u cBOMCTBO
CKpELIMBAIONINXCS NPAMBIX. OCHOBHBIE
NPOCTpaHCTBEHHBIE PUTYPBI. ( KOMOMHUP.YPOK)

2.2 Tema 2.2 [lapannensHOCTh NPSMBIX, TPAMON U OK 01, OK JI1.1J11.2
IJIOCKOCTEH 02, OK 03, 93 PabGora B MaJbIx
[TapannenbHble npsiMasi U TIOCKOCTb. OK 04, OK rpymmax
Onpenenenue. [Ipusnax. CBolicTaa (c 05, OK 07
JloKka3aTenscTBOM). [lapasiensbHble MIOCKOCTH.

Onpenenenue. [Ipusnax. ColicTaa (¢
JIOKa3aTeNnbCTBOM). TeTpasap u ero 3JIeMEeHTHI.
[Mapannenenunen u ero 3aeMeHTs. CBOHCTBA
IIPOTUBOIOJIOKHBIX IpaHe U AUaroHaneH
napauienenunena. Ilocrpoenne ceueHui.
(xOMOUHMP.YPOK)

2.3 Tema 2.2 [lapannensHOCTh NPSMBIX, TPAMON U OK 01, OK JI1.1J11.2 Jlexuns-
IUIOCKOCTEH MIIOCKOCTeH 02, OK 03, 33 BU3YyaJIU3aIHs
ITapannensHble IpsAMasi U INIOCKOCTb. OK 04, OK
Omnpenenenne. [Ipusnak. CoiicTsa (¢ 05, OK 07
JIOKa3aTenbCTBOM). [lapanienbHble IIOCKOCTH.

Omnpenenenne. [Ipm3nak. CBoiicTsa (c
JIOKa3aTeNnbCTBOM). TeTpasap u ero 3JIeMEeHTHI.
ITapannenenunen u ero sneMeHTsl. CBOWCTBa
MPOTHUBOMOJIOKHBIX TPAHEH U JHaroHajIen
napamenenunena. Iloctpoenue ceueHuit.
(KOMOMHHD. YPOK)

24 Tema 2.2 [TapannenbHOCTh NPSAMBIX, TIPAMON U OK 01, OK JI1.1J11.2
IUIOCKOCTEN TUIOCKOCTEN 02, OK 03, 93 PaGota B MaJbIxX
[TapasnensHble npsiMasi U IIIOCKOCTb. OK 04, OK Ipymax
Omnpenenenne. [Ipusnak. CoiicTsa (¢ 05, OK 07
JIOKa3aTenbCTBOM). [lapanienbHble IIOCKOCTH.

Onpenenenne. [Ipu3Hak. CBoiicTsa (¢
JIOKa3aTenbCTBOM). TeTpasip U ero 3IMeMEeHTHI.
[Mapannenenunen u ero anemeHTs. CBOHCTBA
MIPOTUBOMOIOKHBIX TPaHEH U JuaroHaiei
napamnenenunena. Iloctpoenne ceueHuit.
(KOMOUHHD. YPOK)

25 Tema 2.3 [lepneHAUKYISIPHOCTD NPSIMBIX, OK 01, OK JI1.1JI1.2 Jlexuus-
NpSIMOU M IJIOCKOCTH, MIIOCKOCTEH 02, OK 03, 93 BU3YaIU3aLUs
Ilepnennukynspuelie npsmeie. [lapannensHeie OK 04, OK
HpsMble, TEPIEHIUKYISPHBIE K INIOCKOCTH. 05, OK 07
IIpu3Hak NepneHUKYJISPHOCTH IPSIMOX U
iockocTH. JlokazatenscTBo. Ilepnenaukysip u
HakJIOHHaA. [lepneHuKyIsIpHbIe TNIOCKOCTH.

ITpu3Hak nepneHIuKyIIPHOCTH TIIOCKOCTEH.
JloxazaTtenscTBO. Paccrostaus B
npocTpaHcTBe .( KOMOMHUD.YPOK)

2.6 Tema 2.4 TeopeMa 0 Tpex NEPHEHIUKYISAPaAX. OK 02, OK JI1.1J11.2 Jlexnus-
Teopema o TpéX nepHeHIUKYISIpax. 03, OK 04, 33 BU3YaIu3aLus
Jloka3arenbcTBO. YToa Mexay NpsiMoil U OK 05, OK
IUTOCKOCTBIO0. YTOJI MEXKIY IIIOCKOCTIMH . ( 07
KOMOHMHUP.YPOK)

2.7 Tema 2.4 Teopema 0 Tpex HEPIECHINKYIAPAX. OK 02, OK JI1.1J11.2 Jlexuns-
Teopema o TpEX NepHEeHAUKYISIpax. 03, OK 05 93 BHU3yaJIM3aLUs
Jloka3arenbcTBO. YToa Mexay NpsMoil U
IIIOCKOCTBIO. YTOJ MEXAY IIOCKOCTAMH . (

KOMOWHHP.yPOK)
2.8 Tema 2.5 TlapannenbHbie OK 01, OK L1112
' 02, OK 03, 93 Pabota B ManbIx
HNePIEHANKYISIPHBIE, CKPEIINBAIOIIHECS
OK 04, OK Tmax
npsimbie Pemenue 3apau. [lpsimbie u py!
MNJIOCKOCTH B IPOCTPAHCTBE. AKCUOMbL 01'[5}’( glg 07,

cmepeomempuu. [lepnenouxyiapnocmos npsamou u




RAOCKOCTU, NAPALIETbHOCHb 08YX NPAMYIX,
NepNneHOUKYIAPHBIX NAOCKOCTIU,
nepnenouxyapuocms niockocmei.(Ilp)

2.9 Tema 2.5 TlapannenbHsie, OK 01, OK JIL.1JI1.2
HNepHneHANKYIApHbIE, CKpeLUBaIOLIuecs 02, OK 03, 33 Pabora B ManbIx
npsimele Pemenue 3anau. [Ipsamele u OK 04, OK rpymmax
MJIOCKOCTH B IIPOCTPAHCTBE. AKCUOMbL 05, OK 07,
cmepeomempuu. Ilepnenouxyisaprocmes npsamou u K 2.5
NIOCKOCMU, NAPANNETLHOCTL 08X NPAMbIX,

NePReHOUKYNAPHBIX NAOCKOCU,
nepnenouxyapHocms naockocmeti .(Ilp)

2.10 Tema 2.6 Pemenue 3agau. [IpsmMble U MIOCKOCTH OK 01, OK JI1.1J11.2
B IIpocTpaHCcTBe. PacnonoxeHue npsmsIx U 02, OK 03, 33 Pabora B ManbIx
IUIOCKOCTEH B MPOCTPAHCTBE. OK 04, OK rpymmax
IlepneHauKyIsApHOCTD U NAapAJIICIbHOCTD 05, OK 07
NPSAMBIX U TIocKkocTel. CKpeInBaronmecs
npsimble Kontponbhas pabora. (I1p)

Pazgen 3. Koopaunatel u BEKTOPBI

3.1 Tema 3.1 [lexapTOBbI KOOPIUHATHI B OK 02, OK JIL.1JI1.2 Jlexkuus-
npocTtpaHncTBe. PaccTos24Hue MexIy IByMs 03, OK 04, 33 BU3YaTH3aIUsI
Toukamu. KoopanHathl cepeuHbI 025Tpe3ka. OK 05
JlekapToBBI KOOPJIMHATHI B IPOCTPAHCTBE.

IIpocreiimue 3anauu B koopauHatax. Paccrosinue
MEKIy JBYMS TOUKAMH, KOOPJHHATHI CEpPEIUHBI
oTpe3ka. ( KOMOMHHP.YPOK)

3.2 Tema 3.1 JlekapTOBbI KOOPIUHATHI B OK 02, OK JIL.1J11.2 Jlexuus-
MpocTpaHcTBe. PaccTosiHre Mex Iy ABYMS 03, OK 04, 93 BU3YaIH3aIHs
ToukaMu. KoopanHaThI cepeIuHbI OTpe3Ka. OK 05, OK
JlexapTOBBI KOOPAMHATHI B IIPOCTPAHCTBE. 07
IIpocreiimue 3anaun B KoopauHaTax. PaccrosiHue
MEXy JBYMS TOUKaMH, KOOPHHATHI CEpeIMHEI
otpeska.(kom0. ypok)

3.3 Tema 3.2 BekTopsl B IPOCTpPaHCTBE. YTOI OK 02, OK J1.1J11.2
MeX1y BekTopamu. CKalgpHOe IPOU3BEICHHE 03, OK 04, 33 Pabora B ManbIx
BeKTOPOB. Cll0KeHHEe U BEIUNTAHUE BEKTOPOB. OK 05, OK rpymmax
YMHOXeHHe BeKTOpa Ha umcio. KommianapHsie 07
BeKTOpbl. CKaNsIpHOE MPOU3BEICHNE BEKTOPOB.

PaznoxxeHne BeKTOpa Mo TpeM HEKOMITJIaHAPHBIM
BekTopaMm. KoopMHaThl BEKTOpa, CKaJIspHOE
MPOU3BECHNE BEKTOPOB B KOOPANHATAX, YTOJ
MEKy BEKTOPAaMH, YroJI MEeXly IpsIMOi 1
TUIOCKOCTBIO, YIOJI MEK/TY TNIOCKOCTSIMH.
YpaBHeHHEe m10cKocTU. ['eoMeTprUeCcKii CMBICI
onpenenutes 2x2 .( KOMOMHHP.YPOK)

34 Tema 3.2 BexTopsl B MPOCTPAHCTBE. YTOII OK 02, OK JI1.1J11.2 Jlexuus-
Mexay BekTopaMu. CkansipHOe MPOU3BEICHUE 03, OK 04, 93 BU3YaIU3aIUs
BeKTOpOB. ClIo’KeHNE U BEIYUTAHHE BEKTOPOB. OK 05, OK
YMHOXEHHe BeKTOpa Ha uucio. KomianapHsie 07
BeKTOpHL. CKalsipHOE NMPOU3BENICHHE BEKTOPOB.

PaznoxxeHne BekTopa 1o TpeM HEKOMILITaHaApHBIM
BekTopaMm. KoopauHaThl BEKTOpa, CKaIsIpHOE
NPOU3BEICHIE BEKTOPOB B KOOPAMHATAX, YTOJ
ME>Ky BEKTOPaMH, YroJI MeXly IpsIMOit 1
TUIOCKOCTBIO, YIOJI MEXK/TY TIOCKOCTSIMH.
YpaBHEHHE IIIOCKOCTU. [ '€OMETPUUECKUI CMBICIT
omnpeznenurest 2x2. ( KOMOMHUP.YPOK)

3.5 Tema 3.2 BexTopsl B IPOCTpPaHCTBE. YOI OK 02, OK JI1.1J11.2
MexJy BekTopamu. CkalgpHOe IPOU3BEJCHUE 03, OK 04, 33 Pabora B ManbIx
BeKTOpOB. ClIO’KEHHE U BEIYUTAHUE BEKTOPOB. OK 05, OK

VYMHOXEHHE BCKTOpPA Ha Y1CJIO. KOMHJ’[aHapHBIe




BeKTOpHI. CKaIsipHOE MPOU3BEICHNUE BEKTOPOB. 07 rpymmax
PaznoxxeHne BeKTOpa Mo TPeM HEKOMILTTaHAPHBIM

BekTopaM. KoopauHaTel BEKTOPA, CKaIIpHOE

MPOU3BEACHUE BEKTOPOB B KOOPAWHATAX, YTOI

MEKY BEKTOPaMH, YTOJI MEXy IpsAMOit 1

IUIOCKOCTBIO, YTOJI MEXKTY TUIOCKOCTSIMH.

VYpaBHeHue ma0ckocTy. I'eoMeTpuuecKkuii CMBICIT

ompenenutes 2x2. ( KOMOUHHP.YPOK)

3.6 Tema 3.3 llpaxkmuko-opuenmupogantvie 2 | OK02,0K J1.1J11.2
3a0a4u HA KOOPOUHAMHOU NIOCKOCMU 03, OK 04, 23 Pabora B MaJbIx
Koopounammnas nnockocme. Beiuucnenue OK 05, OK rpymmnax
paccmosnull u niowaoel Ha RIOCKOCU. 07,IIK 2.5
Konuuecmsennwvie pacuemsr (Ilp)

3.7 Tema 3.3 Ilpakmuko-opuenmupogantvie 4 | OK 02, OK J1.1J11.2
3a0ayu Ha KOOPOUHAMHOU NIOCKOCMU 03, OK 04, 23 PaGoTa B MasibIx
Koopounamnas nnockocme. Beiuucnenue OK 05, OK rpymmax
PACCmMOsIHULL U nAoWadetll Ha NAOCKOCHU. 07,IIK 2.5
Konuuecmeennvie pacuemut (Ilp)

3.8 Tema 3.4 Pemenue 3anau. KoopamHaTel u 14 | OK 02, OK JI1.1 J11.2
BEKTOPHI JleKapTOBbI KOOPAHHATHI B 03, OK 04, 33 Pabota B MaibIx
MpOCTpaHcTBe. BEKTOPHI B MPOCTPAHCTBE. OK 05, OK rpymmax
CrnoxeHre ¥ BEBIYUTAHNE BEKTOPOB. Y MHOXKEHUE 07
BEKTOpa Ha yucio. KoMIiaHapHbIe BEKTOPBI.

CkaJsipHOe TIPOU3BE/ICHHE BEKTOPOB.
Pa3znosxeHue BeKTOpa 10 TPeM HEKOMIUIAHAPHBIM
BekTopam. [Ipocreiimue 3a1a4u B KOOpAMHATAX.
KoopauHaTel BEKTOpa, pacCTOSHUE MEXKITY
TOYKaMH, KOOPJHHATHI CepeANHbBI OTPE3Ka,
CKaJIIPHOE TIPOU3BEICHNE BEK BEKTOPOB B
KOOpJHMHATaX, YTOJl MEXIy BEKTOpaMHt YToJl
MEKy MPSMOHN U THIOCKOCTBIO, YTOJI MEXKILY
TUIOCKOCTSIMU

KontpomsHas padora (IIp)

Pa3gen 4. OcHOBBI TPUTOHOMETPHUH.
Tpuronomerpuyeckue  (QPyHKUMH.

41 Tema 4.1 Tpuronomerpuueckue QyHKIHH 2 | OK01,0K J1.1J11.2 Jlexrmst-
MIPOU3BOJILHOTO yTia, yucia. PaananHas u 02, OK 03, 93 BU3YaIU3aLUs
rpajaycHas Mepa yria. Paguannas mepa yria. OK 04, OK
IToBOpOT TOUKH BOKpPYT Hayasia KOOPAUHAT. 05, OK 07
Omnpenenenne cuHyca, KOCHHYCa, TAaHT€HCA U
KOTaHreHca. 3HaKU CHHYyca, KOCHHYCa, TAHTeHCa
Y KOTaHTeHca 110 YeTBepTsIM. 3aBUCUMOCTh
MEX1y CHHYCOM, KOCHHYCOM, TAHT€HCOM U
KOTQHTE€HCOM OJIHOTO M TOT'O XK€ yria.

(xoMOUHMP.ypPOK)

4.2 Tema 4.2 OCHOBHBIE TPUTOHOMETPUUECKUE 2 | OK01,0K J1.1J11.2 Jlexnus-
ToxaecTBa. opMynbl NIPUBEICHHUS. 02, OK 03, 33 BU3YaIu3aLus
Tpuronomerpudeckue ToxaecTsa Gopmysl OK 04, OK
npuseaeHusd. CHHYyC, KOCUHYC, TAHT€HC U 05, OK 07
KOTaHI'eHC YIJIOB O U -0.. DOpMyIibl IpUBEICHNUS
(KOMOMHHP.YPOK)

4.3 Tema 4.3 CuHyc, KOCHHYC, TAHT€HC CYMMBI U 2 | OK01,0K J1.1J11.2
pa3HOCTHU ABYX yrioB. CHHYC U KOCHHYC 02, OK 03, 93 Pabora B ManbIx
JBOMHOTO yria. ®opMyIibl MOJOBUHHOTO OK 04, OK rpymnmax
yrina. Cymma u pa3HoCTh cuHycoB. Cymma u 05, OK 07,

pa3HOCTb KOCUHYCOB. CHHYC U KOCUHYC
JIBOitHOTO yria. @opMyIibl MOJOBUHHOTO YTJIa.
IIpeoOpa3oBaHust CyMMBI TPUTOHOMETPHUUCCKUX
(hyHKIMY B IPOU3BEICHHUE U IPOU3BEICHUS B
cymMMy. BelpaxeHune TpUroHOMeTpUUECKUX
(hyHKIHI Yepe3 TaHTeHC ITOJIOBHHHOTO
aprymenTa. [IpeoOpa3oBaHus MPOCTEHIITNX




TPUTOHOMETPHYECKHUX BBIPAXKEHUIL. (
KOMOHMHUP.YPOK)

4.4 Tema 4.3 CuHyc, KOCHHYC, TAHTE€HC CyMMBI U OK 01, OK JI1.1J11.2 Jlexums-
pa3HoCTHU ABYX yrioB. CHHYC U KOCUHYC 02, OK 03, 93 BU3YaTU3aIUs
JIBOMHOTrO yria. @opMynisl NOJOBUHHOTO OK 04, OK
yrina. Cymma u pa3HOCTh cuHycoB. Cymma u 05, OK 07
pa3HoCTh KocHHYcOB. CHHYC ¥ KOCHHYC
JIBOIHOTO yriia. @opMyIibl MOJOBHHHOTO YIJa.

[IpeoOpazoBaHust CyMMbI TPUTOHOMETPHUUECKHX
(yHKIMHA B TPOM3BEICHUE U IPOU3BEIICHNS B
cymMMy. BelpaskeHne TpPUTOHOMETPHUYECKUX
(yHKIHI Yepe3 TAaHTeHC TOJIOBHHHOTO
aprymenTa. [IpeoOpazoBaHms MPOCTEHIINX
TPUTOHOMETPHUUECKHUX BBIPAKCHUH.
KOMOWHHP.YPOK)

4.5 Tema 4.4 Oyukuu, ux cBoricTBa. CocoOs OK 01, OK JIL.1JI1.2
3aganus GyHKui. OOIacTh ONpeneeHUs U 02, OK 03, 33 PaboTta B MasbIx
MHOYECTBO 3HaUCHUN QyHKIUH. YETHOCTB, OK 04, OK Ipymax
HEYETHOCTb, TIEPHOINIHOCTE QYHKIMH. CIIocoOBI 05, OK 07
3aganus QyHKIHA. (KoMO ypOK)

4.6 Tema 4.5 Tpuronomerpuueckue QyHKINH, UX OK 01, OK JI1.1J11.2 Jlexmus-
cBoiicTa u rpaduku. O0IacTh ONPeICICHUs 1 02, OK 03, 33 BU3yaJTU3aIHs
MHO’KECTBO 3HAYCHUI TPUTOHOMETPUYECKUX OK 04, OK
¢ynkumii. Y6THOCTB, HEUETHOCTD, 05, OK 07
MEPHOANYHOCTh TPUTOHOMETPUUECKHUX (YHKIIHUH.

CgoiicTBa u rpaduku GyHKIHHA y = COS X, y = Sin
X, y = tg X, y = Ctg X(KOMOMHUP.ypOK)

4.7 Tema 4.6 [IpeoOpa3oBanue rpaduKoB OK 01, OK J1.1J11.2
TpuroHoMetrpudeckux QpyHkmuii. Cxatue u 02, OK 03, 33 Pabota B MaibIx
pacTsbkeHue rpa)MKoB TPUTOHOMETPUIECKIX OK 04, OK rpymnmax
¢ynkuwmii. [IpeodpazoBanue rpadukos 05, OK 07
TpuroHoMerpuaeckux pynxmmii .(IIp)

4.8 Tema 4.7 Onucanue npouzgo0cmeeHHbIX OK 01, OK J1.1J11.2
npoyeccos ¢ NOMOWbI0 epapuros QyrKyuil. 02, OK 03, 33 Pabora B ManbIx
Hcnonvzosanue ceoticme mpuecoHomempuiecKux OK 04, OK rpymnmax
@yuryut 6 npogeccuonanvivix sadaqax .(Ilp) 05, OK 07,

K 2.2

4.9 Tema 4.7 Onucanue npou3go00cmeenHvIx OK 01, OK JI1.1J11.2
npoyeccos ¢ NOMoOubIo epapuros Gyrxkyuil. 02, OK 03, 33 PaboTta B MajbIx
Hcnonvzosanue c8oiicme mpuecoHoMempuiecKux OK 04, OK rpymIax
@yuryu 6 npogeccuonanvhvix sadaqax (Ilp). 05, OK 07,

MK 2.5

4.10 Tema 4.8 OOpaTHbIEe TPUTOHOMETPHUYECKHE OK 02, OK JI1.1J11.2
¢yuakun. O6paTHBIE TPUTOHOMETPHUIECKHE 03, OK 04, 33
¢dyaxonn. Ux CBOWCTBA W OK 05, OK
rpaduku (KOMOUHUD.YPOK) 07

411 Tema 4.9 TpuroHomerpuueckue ypaBHEHUS U OK 02, OK JI1.1J11.2 Jlexnus-
HEpPaBEHCTBA. YpaBHEHHUE COS X = a. YpaBHEHUE 03, OK 04, 33 BU3YaIu3aLus
Sin x = a. YpaBHeHue tg x = a, Ctg X = a. PenreHne OK 05, OK
TPUTOHOMETPUUECKUX YPaBHEHHH OCHOBHBIX 07
THUIIOB: NIPOCTEHIIINE TPUTOHOMETPUIECKHUE
YpaBHEHHUsI, CBOJSIINECS KBAIPATHBIM,
peliaemMble pa3ioKEHHEM Ha MHOKHTEIH,
oaHopoanble. [IpocTeiiire TpUroHoMeTpuyecKue
HepaBeHCTBa.( KOMOMHHP.YPOK)

4.12 Tema 4.9 Tpuronomerpuueckue ypaBHEHHUS U OK 02, OK JI1.1J11.2 Jlexmus-
HepaBeHCTBA. YpaBHEeHHE COS X = a. YpaBHEHHUE 03, OK 04, 93 BU3yaJIM3aLUs
sin x = a. YpaBHeHue tg x = a, Ctg X = a. PeureHne OK 05, OK
TPUTOHOMETPUUECKUX YPaBHEHHH OCHOBHBIX 07

THIIOB: HpOCTeﬁIHHC TPUTOHOMETPUICCKHUC




ypaBHEHUsI, CBOJIINECS KBaIPaTHBIM,
pelaeMble Pa3IoKeHNEM Ha MHOXKHTEIH,
oaHopoanble. [IpocTeiiire TpUroHOMEeTpUIECKHe
HepaBeHCTBa.(KOMOMHUP.YPOK)

4.13 Tema 4.10 CucteMbl TPUTOHOMETPUUYECKUX OK 02, OK JI1.1J11.2 Jlexmus-
ypaBHeHUH. CHCTEMBI MPOCTEUIITNX 03, OK 04, 93 BU3yaJIM3alUs
TPUTOHOMETPHIECKHX YPaBHEHHI (KOMO. YPOK) OK 05, OK

07

414 Tema 4.11 Pemenue 3a1a4, OCHOBEI OK 02, OK JI1.1J11.2
TpUTOHOMETpHH. TpPUTOHOMETPUUECKHUE 03, OK 04, 33 Pabora B MaibIx
¢yuknuu. [IpeobpasoBanue OK 05, OK rpymmax
TPUTOHOMETPUUECKHX BhIpaykeHuil. Pemenue 07
TPUTOHOMETPUUECKUX YPaBHEHHH 1 HEPABEHCTB B
TOM YHCJIE C HCTIOJIb30BaHUEM CBOMCTB (YHKIIHIA
KonrponbsHast padota (KOMOHMHHUP.YPOK)

Pazgen S. KomnuexkcHble yncia

5.1 Tema 5.1 Kommutekcubie uncia. ITonstue OK 01, OK JIL.1JI1.2 Jlexuus-
KOMIUTEKCHOTO 4ncia. ConpspKeHHbIe 02, OK 03, 33 BU3yan3alus
KOMIUIEKCHBIE YHCIIA, MOAYJb U apTyYMEHT OK 04, OK
KOMIUIEKCHOro yncia. dopma 3anucu 05, OK 07
KOMILJIEKCHOT'O Ynclia (TeoMeTpUIecKas,

TPUTOHOMETpHUUECKas, ajdredOpanyeckas).
Apudmernueckue 1eHCTBUS ¢ KOMIUIEKCHBIMHU
grciaaMu .( KOMOUHHP. YPOK)

5.2 Tema 5.1 Kommekcusle yncia. ITouarue OK 01, OK JIT.1 J11.2 Jlekmus-
KOMIUTEKCHOTO 4ncia. ConpspKeHHbIe 02, OK 03, 33 BU3yan3alus
KOMIUIEKCHBIE YHCIIA, MOAYJb U apTyYMEHT OK 04, OK
KOMIUIEKCHOro yncia. dopma 3anucu 05, OK 07
KOMIIJIEKCHOTO YHCIIa (TeoMeTpHUIecKas,

TPUTOHOMETpPHUYECKas, anredpandeckas).
Apundmernueckue 1eHCTBUSI ¢ KOMIUIEKCHBIMHU
yrciamMu.(KoMO. ypok)

53 Tema 5.2 [I[puMeHeHHe  KOMIIIEKCHBIX OK 01, OK
qucell. BrIMOJHEHHE PacyeTOB C MOMOIIIBIO 02, OK 03, PaGora B MaJIbIX
KOMILIEKCHBIX yucen. [Ipumepsl ucnosib30BaHus OK 04, OK rpymnmax
KOMILICKCHBIX (KOMOMHHD. YPOK) 05, OK 07

54 Tema 5.2 [I[puMeHeHHEe  KOMIUTEKCHBIX OK 01, OK J1.1J11.2
yuces. BelnonHeHne pacyeToB ¢ MOMOLIbIO 02, OK 03, 93 Pabora B ManbIx
KOMIUIEKCHBIX uucel. [Ipumepbl Herosib30BaHus OK 04, OK rpymnmax
komIiekcHbIX yncen (IIp) 05, OK 07
Pa3nen 6. [lpousBognas pyHkuum, eé
npUMeHeHue

6.1 Tema 6.1 ITonstue npoussogHoi. @ opMyIbl OK 01, OK JI1.1J11.2 Jlexnus-

U npaBuia 1uddepeHInpoBaHus. 02, OK 03, 33 BU3yaIU3aLus
OrnpeneneHue YUCIOBOM MOCIE0BATEILHOCTH U OK 04, OK
crocoObl ee 3aaanns. CBONWCTBA YHCIOBBIX 05, OK 06,
nocienosarensHocTell. OnpeaeneHue npeaena OK 07
MIOCJIe/I0BAaTeNIbHOCTH. BhIunciene npeneson

nocienosatensHocTell. [Ipenen Gpyukimm Ha

O6eckoneuHoctu. [Ipenen GpyHkuny B TOUKe.

IIpupamenue aprymenta. [Ipupamenue

(hyaKumn. 3agaun, TPUBOIAIINE K TIOHITHIO

nmpou3BogHON. Onpeenenne mporu3BOTHOM.

AJITOPHUTM OTBICKaHHS POU3BOTHOH.

KOMOHWHHP.yPOK)

6.2 Tema 6.2 IIpousBoaHbIE CYMMBI, Pa3HOCTHU OK 01, OK JI1.1J11.2
MPOU3BECHUS, YaCTHOTO. DOpMyITBI 02, OK 03, 33 Pabora B ManbIx
nmuddepennmpoBanus. [Ipasuina OK 04, OK




nuddepeHunpoBanus (KOMOUHHUP. YPOK) 05, OK 06, rpymmax
OK 07

6.3 Tema 6.3 IIpousBoaHbIC OK 01, OK JI1.1J11.2
TPUTOHOMETPUUECKHUX (QYHKIIHH. 02, OK 03, 33 Pabora B ManbIx
IIpown3BoHAS CIOKHON (YHKIUH. OK 04, OK rpymnmax
Omnpenenenne cinoxxHoi GyHkuun. [Iponssognas 05, OK 06,

TpuroHomerpuueckux Gynkuuii. [Iponssognas OK 07
CIOXXHOH (PyHKIHHU.( KOMOWHHP.YPOK)

6.4 Tema 6.4 [TorsTHE O HEIPEPBIBHOCTH OK 01, OK J1.1J11.2 Jlexrmst-
¢yaknuu. Metox uatepsaioB. [lonsTue 02, OK 03, 93 BU3YaJTHU3AITH
HenpepbiBHOH (pyHKIMH. CBOMCTBA HEMIPEPHIBHON OK 04, OK
¢ynkun. CBsi3b MEXAY HEPEPHIBHOCTHIO U 05, OK 06,
muddepeHINpyeMOCThIO PYHKIMH B TOUKE. OK 07
ANTOpUTM pelIeHHs] HEPaBEHCTB METOAOM
HHTEPBAIOB .( KOMOHHHP.YPOK)

6.5 Tema 6.5 ['eomeTpuaeckuii U GpuzmIeCKIit OK 01, OK J1.1J11.2
CMBICJ pOU3BOAHOU. ['eoMeTprueCcKuil CMBICT 02, OK 03, 93 PaGota B MaJbIX
MIPOM3BOTHON (PYHKIIUH — YTIOBOH OK 04, OK rpymnmax
K03(pPHUINEHT KacaTeTbHOH K rpaduky QyHKIIH 05, OK 06,

B TOUKE. YpaBHEHHUE KacaTeNlbHOH K rpaduky OK 07
(yHKIMH. AJITOPUTM COCTABJICHUS ypaBHEHHUS

KacaTenpHO# K rpaduky dpyrkuuu Y=f(X) .(

KOMOWHHP.YPOK)

6.6 Tema 6.6 Ouzuyeckuil CMbICIT NIPOU3BOJHONUB OK 01, OK JIT.1 JI1.2 Jlekmus-
npodecCHOHANBHBIX 3a1avyax. Ousndeckuit 02, OK 03, 93 BU3YaIU3aLUs
(MexaHHYIECKHIA) CMBICIT IIPOU3BOAHON — OK 04, OK
MTHOBEHHAs1 CKOPOCTh B MOMEHT BpEMEHU t: 05, OK 06,
v=S'(t). ( KOMOUHHUP.YPOK) OK 07

6.7 Tema 6.7 MoHoTOHHOCTH QyHKIUU. TOoUKH OK 01, OK JIL.1J11.2
skcTpeMyMma. Bo3pacranue u yObiBaHue 02, OK 03, 33 Pabora B ManbIx
(hyHKIIMH, COOTBETCTBHE BO3PACTAHUS U OK 04, OK rpymIax
yObIBaHUS (DYHKIMU 3HAKY ITPOM3BOIHOM. 05, OK 06,

ITonsTe MPOU3BOIHON BBICILIETO MOPSIKA, OK 07
COOTBETCTBHE 3HaKa BTOPOH IPON3BOTHOM

BBIITYKJIOCTH (BOTHYTOCTH) ()YHKIIMH HA OTPE3KeE.

3a1a4n Ha MaKCUMyYM 1 MUHUMYM. [ToHsATHE

ACHMITOTBI, CIIOCOOBI MX OIIPEEICHUSI.

AnropuT™ uccnenoBaHus GyHKINN 1

TIOCTPOEHHUS €€ TpauKa ¢ ITOMOIIBIO

npou3BogHOH. [IpobHo-MHeitHag pyHKIMS

(KOMOUHHDP. YPOK)

6.8 Tema 6.8 Vccnaenosanue GQyHKIUA U OK 01, OK JI1.1J11.2 Jlexrust-
noctpoenue rpaduxos VccnenoBanue pyHKINN 02, OK 03, 33 BU3yaIU3aIUs
Ha MOHOTOHHOCTB ¥ IOCTPOEHHE IPaUKOB.( OK 04, OK
KOMOWHHP.yPOK) 05, OK 06,

OK 07

6.9 Tema 6.8 Vcciaenosanue GQyHKIHA U OK 01, OK JI1.1J11.2 Jlexrust-
nocTpoeHue rpadgukos VccnenoBanue QyHKIMH 02, OK 03, 93 BU3YaJIU3aIUs
Ha MOHOTOHHOCTH U TIOCTPOEHHUE IrpaukoB. ( OK 04, OK
KOMOHMHUP.YPOK) 05, OK 06,

OK 07

6.10 Tema 6.9 HaubGoubliliee 1 HAUMEHbIIEE OK 01, OK JIT.1 JI1.2
3HavyeHUs ¢pyHKuu. HaxoxneHue 02, OK 03, 93 Pabota B MasbIx
HauOOJIBIIET0 U HAMMEHBIIETO 3HAYCHHHA OK 04, OK rpymnmax
(hyHKIHH, TOCTpOeHHEe TpaIKOB MHOTOUWIEHOB C 05, OK 06,

HCIIOJIB30BAHKMEM alIapara MaTeMaTHIECKOTO OK 07

aHanu3a.( KOMOUHHD. YPOK)




6.11 Tema 6.10 Haxoorcoenue onmumaivho2o OK 01, OK JI1.1J11.2
pe3yibmama ¢ NOMOUubIo NPOU3B0OHOU 8 02, OK 03, 33 Pabora B Manbix
npaxkmuueckux 3aoauax. Haumenvuee u OK 04, OK rpymmax
Haubonvuee snavenue yukyuu .(Ilp) 05, OK 06,

OK 07, IIK
2.5

6.12 Tema 6.10 Haxoocoenue onmumaibHo2o OK 01, OK JI1.1J11.2
pe3yibmama ¢ NOMOub0 NPOU3BOOHOU 6 02, OK 03, 33 Pabota B MajbIx
npaxmuueckux sadavax. Haumenvuee u OK 04, OK rpymmax
Haubovutee snavernue gyukyuu (Ilp). 05, OK 06,

OK 07, IIK
2.5

6.13 Tema 6.11 Pemenue 3anau. [IpousBoaHas OK 01, OK JIL.1JI1.2
¢ynkyy, e€ npumenenre. Gopmyisl ¥ IpaBuiIa 02, OK 03, 33 Pabora B ManbIx
muddepennmposanus. VcenenoBanue QyHKIui ¢ OK 04, OK rpymmax
MOMOIIBI0 TIpou3BOAHOM. Hanbomnbiee u 05, OK 06,

HavMEeHbIIIee 3HaUeHHs (YHKIMN OK 07
KonrtposbpHas pabota (KOMOUHHP.YPOK)

Pasznen 7. MHOrorpaHHuKu "
Teaa BpallleHusl

7.1 Tema 7.1 Bepuiunsbl, pedpa, rpanu [lonstue OK 02, OK J1.1J11.2
MHOT'OT'paHHMKA. Ero aIleMeHThI: BEPIINHEL, 03, OK 04, 33
pedpa, rpanu. Jnaronasns. Ceyenue. Boimykibie OK 05, OK
Y HEBBIMYKJIbIE MHOTOTPAHHUKH. (KOMO ypOK) 06, OK 07

7.2 Tema 7.2 Ilpusma, €€ cocTaBisIoIINE, CEUCHUE. OK 02, OK JI1.1 J11.2 Jlexmus-
IIpsimast u npaBusbHast npusMbl. [loHsaTue 03, OK 04, 93 BU3YaIU3aLUs
npu3Mbl. Ee ocHOBaHMS U OOKOBEIC TPaHH. OK 05, OK
Beicora npusmsl. [Ipsmas u HakJIOHHas IPU3MA. 06, OK 07
IIpaBunbHas npusma. Ee ceuenue
(KOMOUHHP.YPOK)

7.3 Tema 7.3 Ilapamtenenunen, ky6. Ceuenue Ky0a, OK 02, OK JI1.1J11.2 Jlexrust-
napayutenenunena. [lapannenenunen, cBoiicTBa 03, OK 04, 33 BU3YaTH3aIUs
MPSMOYTOJIEHOTO TapaieNienunea, Kyo. OK 05, OK
Ceuenue Ky0a, napauenenumnena. ( 06, OK 07
KOMOHMHUP.YPOK)

7.4 Tema 7.4 Ilupamupa, €€ cocTapusionye, OK 02, OK JI1.1J11.2 Jlexnus-
cedyenue. [IpaBunbHas mupaMua. Y cedeHHAs 03, OK 04, 33 BU3YaJIU3aIUs
nupamuna. [Iupamuaa u ee anementsl. CeueHne OK 05, OK
nupaMmuiel. [IpaBuiibHasg nupamua. Y ceueHHast 06, OK 07
nupaMuia.( KOMOUHUP. YPOK)

2 cemecTp
Paznen 7. MHororpanHuku u
Telia BpalleHHs

7.5 Tema 7.4 ITupamupa, €€ cocTapsIonIne, OK 02, OK JI1.1J11.2 Jleknus-
cedenne. [IpaBuibHas mupaMua. Y cedeHHAS 03, OK 04, 93 BU3YaIN3aITUs
nupamuna. [Inpamuga u ee anementsl. CeueHne OK 05, OK
nupamuael. [IpaBunbHas mupamuga. Y ceueHHas 06, OK 07
nupaMua.( KOMOMHUP.YPOK)

7.6 Tema 7.5 BbokoBas u nojHasi HOBEPXHOCTh OK 02, OK JI1.1J11.2
MpU3MBI TUpaMuabl. [lnonians 60KOBOH 1 03, OK 04, 93 Pabora B MambIx
MOJIHOM MMOBEPXHOCTH NPU3MBI, TUPAMUIbI OK 05, OK rpymmax
(xoMOUHMP.ypOK) 06, OK 07

7.7 Tema 7.6 Cummerpus B KyOe, OK 02, OK J1.1J11.2
napauienenumnese, npu3Me, NupaMmue. 03, OK 04, 33 Pabora B ManbIx
CuMMeETpHsI OTHOCUTEIBHO TOUKH, IPSIMOH, OK 05, OK rpymmax
wiockocty Cummerpust B KyOe, 06, OK 07

napajvieleuIese, Ipu3Me, MUPaMue
(KOMOHMHHUP.YPOK)




7.8 Tema 7.7 [lpumepvi cummempuii 8 OK 02, OK JI1.1J11.2
npogheccuu. Cummempusi 8 npupooe, 03, OK 04, 33 Pabora B Manbix
apxumexmype, mextuxe, ¢ ovimy. (Ilp) OK 05, OK rpymmax
06, OK 07,
K 2.5
7.9 Tema 7.8 [IpaBunbHble MHOTOTPAHHUKH, UX OK 02, OK JIT.1 JI1.2 Jlexkuusi-
cBoiicTBa [loHsTue npaBuiIbLHOTO 03, OK 04, 93 BHU3yaJIM3alUs
MHororpaHauka. CBoiicTBa MpaBUIIBHBIX OK 05, OK
MHOTOTPaHHHUKOB.( KOMOWHUP.yPOK) 06, OK 07
7.10 Tema 7.9 LunuHAp, €ro COCTaBIIONINE. OK 02, OK JI1.1J11.2
Ceuenne nwimHApa. L{UIMHP U €ro 2IeMEHTHL. 03, OK 04, 93 PaGota B MaJbIX
Ceuenue nuiauHApa (MapasielbHOE OCHOBAHHUIO U OK 05, OK rpymmax
ocu). Ceuenne. Pa3zsepTka numuaapa. ( 06, OK 07
KOMOWHHP.YPOK)
7.11 Tema 7.10 Konyc, eco cocmasnaowue. Ceuerue OK 02, OK JI1.1 J11.2
konyca. Konyc u e2o anemenmor. Ceuenue konyca 03, OK 04, 33 Pabora B MaibIx
(napannenvHoe 0CHOBAHUIO U NPOXOOsUjee Yepes3 OK 05, OK rpymnmax
8epuilHy), KoHudeckue ceuenus. Pazgepmia 06, OK 07,
xonyca (Ilp) K 2.5
7.12 Tema 7.11 Yceuennsiit konyc. Cedenue OK 02, OK JI1.1J11.2
YCEUYEeHHOTO KOHYyca. Y cedeHHbIH KOHYC. Ero 03, OK 04, 33 PaboTta B MajbIx
obpasytorias u BeicoTa. CedeHrne yceueHHOTO OK 05, OK IpymHIax
KOoHyca (KOMOWHHP.YPOK) 06, OK 07
7.13 Tema 7.12 Illap u cdepa, ux ceuenus. [lap u OK 02, OK J1.1J11.2
cdepa. Bzaumnoe pacmonoxxerne cepsl U 03, OK 04, 33 Pabota B MaibIx
mrockocTH. Cedenne mapa, chepsl OK 05, OK rpymnmax
(KOMOMHHD. YPOK) 07
7.14 Tema 7.13 Iloustue 06 00bEME TeENA. OK 02, OK JI1.1JI1.2 Jlexnus-
OrtHomenue 00beMoB MoA00HBIX Tell. [ToHsaTHe 03, OK 04, 93 BU3YaTU3aIs
00 oobeme Tena. O0BeM KyOa U PSMOYTOIHHOTO OK 05, OK
napaenenumneaa. O0beM MPU3MBI U IUIHH/PA. 06, OK 07
OtHolIeHne 00HEMOB MMOTOOHBIX TEIL.
T'eomeTpuueckuii cMbICI OpeAenuTes 3-ro
nopsiaka.( KOMOUHUP.YPOK)
7.15 Tema 7.14 O6beMBbI U TUIOIIATU TIOBEPXHOCTEH OK 02, OK JI1.1 J11.2 Jlekmus-
ten. O6beMbl TMpaMuIbl U KoHyca. O0beM mapa. 03, OK 04, 33 BU3YaIH3aIHs
[Tnomanu moBepxHOCTEH Ten (KOMOUHHP.YPOK) OK 05, OK
06, OK 07
7.16 Tema 7.15 KoMOuHaIMif MHOTOTPAaHHUKOB H TEIT OK 02, OK JI1.1 J11.2
BpameHns. KoMOMHAINN reOMETPUIECKUX Tell 03, OK 04, 93 Pabora B ManbIx
(KOMOUHHD. YPOK) OK 05, OK rpymmax
06, OK 07
7.17 Tema 7.16 ['eomempuueckue komounayuu Ha OK 02, OK JI1.1J11.2
npaxmuxe. Hcnonvzosanue komounayuil 03, OK 04, 33 PabGora B Majbix
MHO202DAHHUKOS U meJl 8paujeHUsl 8 NPaAKmuKo- OK 05, OK rpymnmax
opuenmuposannuvix 3adavax.(Ilp) 06, OK 07,
IK 2.5
7.18 Tema 7.17 Pewenue 3aoau. Mnoeoepannuku u OK 02, OK JI1.1J11.2
mena  epawenus. OObeMBI W TUIOIIATH 03, OK 04, 93 Pabora B MaibIx
MOBEPXHOCTH MHOTOTPAHHHUKOB H TEJ BpAIICHHS. OK 05, OK rpymHmax
Konrponsnas padora (I1p) 06, OK 07,
K 2.5
Pazgen 8. IleppooOpa3nas pyHkuuu, eé
npUMeHeHne
8.1 Tema 8.1 [lepBooOpaznas ¢pynkiuu. [IpaBuna OK 01, OK JI1.1J11.2 Jlexmus-
HAXOJKIACHHUS TIEPBOOOPa3HBIX 3amada o 02 OK 03, 23 BU3YaIH3aIHS
BOCCTAHOBJIEHMH 3aKOHA IBIKEHUS 110 U3BECTHON OK 04, OK
ckopoctu. [ToHsATHE HHTErPUPOBAHWSL. 05, OK 06,




O3HaKOMJICHHE C TIOHATHEM WHTETpaja u OK 07
nepBoobpasHoit it Gyrkuud Y=f(X). Pemenne

3a/1a4 Ha CBS3b [IEPBOOOPA3HON U ee

MIPOM3BOTHOM, BEIYMCIICHHE TIEPBOOOPA3HOM IS

nmarHOM (yHKIHH. Tabmuma hopmyn mis

HaXOKICHUS TIepBo0Opa3HbIX. M3yueHne

NpaBHJIa BEIYUCICHHS IEPBOOOPA3HOM

(KOMOMHHDP. YPOK)

8.2 Tema 8.2 [Inomans KpUBOIMHENHHOM Tpanenuy. OK 01, OK
®opmyna Herorona-JlerOanma. 3amaun, 02, OK 03, PaGota B MaJbIX
MIPUBOIAIINE K TOHATHIO OTIPEAETICHHOTO OK 04, OK rpymmnax
WHTETpaia — O BEUHCICHAN TUTOMAaN 05, OK 06,

KPHBOJIMHENHOH Tpanenuy, 0 NepeMeIeHIH OK 07
Touku. [loHsATHE ONpeIeNnEHHOTO UHTErpaIa.

I'eomeTpuueckuii 1 GU3MYECKUN CMBICIT

ornpezeneHHoro uurerpaia. @opmyna HetotoHa

— Jletibauma (KOMOMHUP.YPOK)

8.3 Tema 8.3 HeonpeneneHnuslii U onpeneaeHHbI OK 01, OK JIT.1 JI1.2 Jlekmus-
uHTerpainsl. [loHsTHE HEONPEIETEHHOTO 02, OK 03, 93 BU3YaIU3aLUs
uHTerpajia (KOMOWHHD.YPOK) OK 04, OK

05, OK 06,
OK 07

8.4 Tema 8.4 [lonamue 06 onpedenennHom unmezpane OK 01, OK JI1.1J11.2
Kax niowaou KpUoIUHEUHOU mpaneyuu. 02, OK 03, 93 PaboTta B MajbIx
I'eomeTpuueckuii CMBICI ONPEIETIEHHOTO OK 04, OK Ipymax
uHTErpana (KOMOMHHD. YPOK) 05, OK 06,

OK 07, IIK
2.5

8.5 Tema 8.5 Onpeoenennviii unmezpan 8 HusHu. OK 01, OK J1.1J11.2
T'eomempuyeckuii cmvici onpedeireHHo2o 02, OK 03, 93 PaboTta B MajbIx
unmeepana. Qopmyna Heromona — Jleiibnuya. OK 04, OK rpymmax
Pewenue 3a0ay na npumenenue unmezpana 0 05, OK 06,

BLIUUCTICHUST PUUYECKUX GENUUUH U NAOWAOE. OK 07, IIK
(Ilp) 25

8.6 Tema 8.5 Onpeoenennviii unmezpan 8 HusHu. OK 0, OK J1.1J11.2
Teomempuueckuii cmvici onpedeneHH020 021, OK 03, 33 Pabora B ManbIx
unmeepana. @opmyna Heromona — Jlenbnuya. OK 04, OK rpymnmax
Pewenue 3a0ay na npumenenue unmezpana 0. 05, OK 06,

BLIUUCTICHUST PUUYECKUX GeAUUUH U NIOWAOEI. OK 07, IIK
(Ilp) 25

8.7 Tema 8.6 Pemenue 3anaq. [lepooOpasHas OK 01, OK J1.1J11.2
(hyakumn, e€ npumenerue. [leppoobpasznas 02, OK 03, 33 Pabora B ManbIx
¢dyaknuu. [IpaBria HaAXOXKICHUS OK 04, OK rpymmax
nepBooOpasHbIX. Ee npumenenmue. 05, OK 06,

KontponsHas pabora (KOMOMHUD.YPOK) OK 07
Paznen 9. Crenenu u kopuu. CteneHHas
bynkuus

9.1 Tema 9.1 CreneHHas QpyHKIUs, €€ CBONCTBA. OK 01, OK JI1.1 J11.2 Jlexus-
ITonsiTue KopHS N-0if cTeneHu u3 02, OK 03, 93 BHU3yaJIM3aLUs
JeicTBuTensHOro yncna. @yHknuu KopHs N-oi OK 04, OK
CTEIeHH, UX CBOMcTBa M rpaduku. CBoiicTBa 05, OK 07
KOpHsI N-0H cTerneHu (KOMOWHUP.YPOK)

9.2 Tema 9.1 Cmenennas gynxyus, eé ceovicmea. OK 01, OK JI1.1J11.2 Jlexuus-
ITonsiTue KOpHS N-0if cTeneHu u3 02, OK 03, 93 BU3yaJIM3aLUs
JeiictBuTenbHOro yncna. @yHknuu KopHs N-oi OK 04, OK
CTEIeHH, UX CBOMCTBA M rpaduku. CBoiicTBa 05, OK 07
KOpHsI N-OH cTeneHn (KOMOHMHUP.YPOK)

9.3 Tema 9.2 IIpeoOpa3oBaHme BHIPAKCHUH C OK 01, OK JI1.1 J11.2




KOpHsAMHU N-0#i crenenn. [IpeobpazoBanme 02, OK 03, 33 Pabora B ManbIx
MPPALOHATIBHBIX BBIPAXKECHUH (KOMOWHHD.YPOK) OK 04, OK rpymnmax
05

94 Tema 9.3 ColicTBa CTENIEHU ¢ PALIMOHAIBHBIMU OK 01, OK JIL.1JI1.2
U IeHCTBUTEILHLIMHY TTOKa3aTensiMu. [lonarue 02, OK 03, 93 Pabora B ManbIx
CTETICHHU C JIFOOBIM PAIMOHALHBIM TIOKA3aTEIICM. OK 04, OK rpymmax
CreneHnble (GYHKIMHU, UX CBOMCTBA U TpadUKH 05, OK 07
(KOMOMHHDP. YPOK)

9.5 Tema 9.4 Pemenue nppanroHaIbHBIX ypaBHEHUH OK 01, OK J1.1J11.2
1 HepaBeHCTB. PaBHOCHIBHOCTH 02, OK 03, 93 PaGota B MaJbIX
HppanroOHaTIHHBIX YPAaBHEHUH 1 HEPABEHCTB. OK 04, OK rpymmax
Meronsb! ux peuienus. Pemenue 05, OK 07
UPpPAaOHATBbHBIX YPaBHEHUH U HEPABEHCTB
(KOMOMHHDP. YPOK)

9.6 Tema 9.4 Pemenue nppanroHaIbHBIX ypaBHEHUH OK 01, OK J1.1J11.2
1 HepaBeHCTB. PaBHOCHILHOCTD 02, OK 03, 93 PaGota B MaJbIX
MppalMOHAJIbHBIX YPaBHEHUI U HEPABEHCTB. OK 04, OK rpymnmax
Meronp! ux peuenus. Pemenue 05, OK 07
UPPAIOHATBHBIX YPAaBHCHUI W HEPABEHCTB
(KOMOUHHP.YpPOK)
Pazgen 10. IToka3aTeanbHas dbynxuus

10.1 Tema 10.1 Ioxa3zarenpHas GyHKIUS, €& OK 01, OK JI1.1 J11.2 Jlexmus-
cBoiicTBa. CTENEeHb ¢ IPOU3BOIbHBIM 02, OK 03, 93 BU3YaIU3aLUs
JIEHCTBUTENBHBIM NOKa3zarenaeM. OnpeaencHue OK 04, OK
MOKa3aTeIbHON (QYHKIINH, €e CBOWCTBA U Tpaduk. 05, OK 07
3HaKOMCTBO C IPIMEHEHUEM TTOKa3aTeIbHOM
¢ynkuuy. Penenne nokasarenbHbIX ypaBHEHUH
($yHKIOHATIBHO-TPaQUIECKUM METOIOM
(KOMOMHHD. YPOK)

10.2 Tema 10.2 Pemenune moka3aTenbHBIX ypaBHCHAN OK 01, OK J1.1J11.2 Jlexrmst-
Y HepaBeHCTB. PenieHne nokazarenbHbIX 02, OK 03, 93 BU3YaIU3aLUs
YpaBHEHHI METOJIOM YpaBHUBaHUs IOKa3aTeseH, OK 04, OK
METOJIOM BBEACHHS HOBOU NEPEMEHHOM, 05, OK 07
(yHKIIMOHAIBHO-TPA(QUIECKIM METOIOM.
Pemenne noka3aTeIbHBIX HEPABEHCTB
(KOMOUHHD. YPOK)

10.3 Tema 10.2 Pemenue noka3aTeIbHBIX ypaBHEHUN OK 01, OK JI1.1J11.2
Y HepaBeHCTB. PenieHne nokazareiabHbIX 02, OK 03, 93 Pabora B ManbIx
YpaBHEHHUI METOJIOM YpaBHUBaHUs MOKa3aTeseH, OK 04, OK rpymHIax
METOJIOM BBEACHHS HOBOU NEPEMEHHOM, 05, OK 07
(yHKIIMOHATBHO-TPA(QUIECKIM METOIOM.
Perenue noxasaresbHBIX HEPABEHCTB
(KOMOMHHP.YPOK)

104 Tema 10.3 CucteMbl IOKa3aTENbHBIX YPaBHEHHH OK 01, OK JL1JT.2

) . 02, OK 03, 33 Pa6ota B Mastbix

Pemenne cucteM mokasaTeIbHBIX YPaBHEHUI OK 04, OK rpymmax
(KOMOMHHP.YPOK) 05, OK 07

10.5 Tema 10.3 Cucrembl IOKa3aTENbHBIX YPaBHEHUH OK 01, OK L1112

) . 02, OK 03, 33 Pabota B MastbIx

Pemenne cucteM moka3aTeIbHBIX YPaBHEHUI OK 04. OK
(xoMOUHMP.ypPOK) 07 ’ rpynnax

10.6 Tema 10.4 Pemenue 3anay. ITokasarenbHas OK 01, OK JI1.1J11.2
¢ynkius. Penienne nokasaTeabHBIX ypaBHEHUN 02, OK 03, 33 Pabora B ManbIx
METOJIOM YpaBHUBAHUsI MMOKa3aTesel 1 METOI0M OK 04, OK rpymnmax
BBEJICHUS HOBOI NepeMeHHO. Pemenue 05, OK 07

MOKAa3aTeIbHBIX HepaBeHCTB. KOHTponbHAs
paboTa (KOMOWHUP.YPOK)




Paznen 11. Jlorapudgmel. Jlorapudpmmuyeckas
GyHKUMSA

11.1 Tema 11.1 Jlorapudm uncna. JlecITHIHBINA 1 OK 01, OK JI1.1J11.2 Jlexuums-
HaTypaJbHBIHN JIorapuMbl, arciio e. Jlorapupm 02, OK 03, 93 BH3YaJIN3aITUs
gmcia. JleCATHIHBIA 1 HaTypaJbHBIN JIOTapu(pMEI, OK 04, OK
qHCII0 € (KOMOMHUP.YPOK) 05, OK 07

11.2 Tema 11.1 Jlorapudm uncna. JleciTHIHBIN 1 OK 01, OK JI1.1J11.2 Jlexmus-
HATypaJbHbIH Jorapudmel, gucio e. Jlorapudm 02, OK 03, 93 BU3YaTU3aIUs
yucia. JlecITHYHBINA M HaTypaJbHBIN JIoTapu(MBl, OK 04, OK
9HCcIo € (KOMOWHHP.YPOK) 05, OK 07

11.3 Tema 11.2 CpoiictBa norapugmon. Onepanus OK 01, OK J1.1J11.2 Jlexrmst-
norapudmupoBanusi. CBoHCTBa JTOrapupMOB. 02, OK 03, 33 BU3YaTH3AITH
Omneparus gorapugMupoBaHus (KOMOUHHUP.YPOK) OK 04, OK

07

114 Tema 11.2 Cgoiictsa norapupmos. Onepanus OK 01, OK JI1.1J11.2
norapudmupoBanusi. CBoOHCTBa JTOrapupMOB. 02, OK 03, 33 Pabora B MaibIx
Onepanyst torapupmMupoBanus (KOMOHMHUP.YPOK OK 04, OK rpyImax

05, OK 07

115 Tema 11.3 Jlorapudmuueckas GpyHkuus, ee OK 01, OK JI1.1J11.2
cBoiicTa. Jlorapupmuueckas GpyHkuus u ee 02, OK 03, 33 Pabora B ManbIx
CBO¥CTBa (KOMOWHHP.YPOK) OK 04, OK Ipymax

05, OK 07

11.6 Tema 11.4 Pemenne orapuyMAIecKux OK 02, OK J1.1J11.2
ypaBHEHU U HepaBeHCTB. [loHsATHe 03, OK 04, 33 Pabota B MaibIx
JorapupMUIEcKOro ypaBHeHus. Oneparus OK 05, OK rpymnmax
MOTCHIIMPOBaHMs. TPpH OCHOBHBIX METO/A 07
penIeHust JorapupMUIECKUX YPABHCHHUH:

(yHKIHOHATBHO-TPa(QUIECKHi, METOA
MOTEHIMPOBAHMSI, METO/1 BBE/ICHHSI HOBOM
nepemeHHOH. JlorapudmMudeckne HepaBeHCTBA
(KOMOUHHD. YPOK)

11.7 Tema 11.4 Pemenue orapuMAIecKux OK 02, OK J1.1J11.2 Jlexrmst-
ypaBHEHU U HepaBeHCTB. [loHsATHe 03, OK 04, 93 BU3YaIU3aLUs
JOTapuPpMIIECKOTo ypaBHeHuUs. Oneparust OK 05, OK
MOTEHIIMPOBaHMs. Tp1 OCHOBHBIX METO/A 07
peuieHust JorapupMUIECKUX ypaBHEHHUH:

(byHKIHOHATIBHO-TPa(QUIECKH, METO
MOTEHIMPOBAHMSI, METO/1 BBE/ICHHSI HOBOM
nepeMenHoi. Jlorapudmuueckue HepaBeHCTBA
(KOMOUHHDP. YPOK)

11.8 Tema 11.5 Cuctemsl torapuMUIecKuX OK 02, OK J1.1J11.2
YpaBHEHHH. AJITOPUTM PEILIEHHS CUCTEMBI 03, OK 04, 33 Pabora B ManbIx
ypaBHEHHI. PaBHOCHIIBHOCTD JTOTapUPMHUECKIIX OK 05, OK rpymmax
ypaBHEHHI U HEPABEHCTB (KOMOWHUP.YPOK) 07

11.9 Tema 11.6 Jlocapugmul 6 npupode u mexnuxe. OK 02, OK JI1.1J11.2
Ipumenenue noeapugpma. Jlocapugpmuueckas 03, OK 04, 93 Pabora B ManbIx
cnupans 6 npupode. Ee mamemamuueckue OK 05, OK rpymHmax
ceoticmaa (Ilp) 07

11.10 Tema 11.7 Pemenne 3amau. Jlorapudmsr OK 02, OK
Jlorapndmudeckas ¢yHKIHS. Pemenne 03, OK 04, Pabora B ManbIx
MPOCTEHIINX JIOTAPUPMHUIECKUX YPaBHEHUII. OK 05, OK rpymmax
Konrponsnas padora (Ilp) 07,1IK 2.5
Pazgen 12. MHoxkecTBa. DJ1eMEHTBI
Teopun rpagos

121 Tema 12.1 MmuoxectBa. [longtue MHOKecTBa. OK 01, OK J1J1.2 Jlexuns-
02, OK 03, 93 BU3YaJTU3aIHS

IogmuoxecTBo. Onepaunu ¢ MHOXKeCTBaMU.( OK 04, OK

KOMOHWHHP.yPOK)

05, OK 07




12.2 OK 01, OK JI1.1J11.2
Tema 12.2 Onepayuu ¢  MHOdMCECMEAMU. 02, OK 03, 23
Onepayuu c  MHOXMCECmeamu. Pewenue OK 04, OK
npuxnaousix 3aday. (Ilp) 05, OK 07,

K 2.2

12.3 OK 01, OK J1.1J11.2
Tema 12.3 I'padsl. Ilonarue rpada. Csi3HBIH 02, OK 03, 33 Pabora B ManbIx
rpa¢, nepeBo, mukia rpad Ha mwrockocTr(I1p) OK 04, OK rpymmax

05, OK 07

12.4 Tema 12.4 Pemenne 3agau. MuoxectBa. ['padsr OK 01, OK J1.1J11.2
u ux npuMmeneHue. Onepanuy ¢ MHOKECTBAMHU. 02, OK 03, 93 PaGota B MaJbIX
Onucanue peanbHBIX CUTyallud C TOMOIIBIO OK 04, OK rpymnmax
MHOXecTB. [IpumeHeHme rpad)oB K peIICHHI0 05, OK 07
3amad. KoHTponeHas pabora (KOMOHMHHD. YPOK)

Pa3gen 13. JiieMeHTHI KOMOMHATOPUKH,
CTATHCTHKHU U TEOPHHU BePOATHOCTE.

131 OK 01, OK J1.1J11.2 Jlexrmst-
Tema 13.1 OcHOBHBIC MOHATHS KOMOMHATOPUKH.

[lepecranoBku, pa3MernieHus, COUYCTaHUS 02, OK 03, 3 BHByaH3atius
OK 05, OK

(KOMOUHHP.YpPOK)
07

13.2 Tema 13.2 CoObiTHE, BEpPOSITHOCTH COOBITHS. OK 01, OK JI1.1 J11.2 Jlexus-
CnoxeHne W  YMHOXKEHHE  BEPOSTHOCTCH. 02, OK 03, 33 BU3yaJTU3aIHs
COBMECTHBIE W HECOBMECTHBIE  COOBITHS. OK 04, OK
TeopeMbl O BEpOSATHOCTH CYMMBI COOBITHIA. 05, OK 07
VYcinoBHast ~ BEpOSTHOCTD. 3aBucuMBIC u
HE3aBUCHMEBIE COOBITHS. TeopeMbl 0 BEpOSITHOCTH
MPOU3BEACHUS COOBITHI (KOMOMHUD.YPOK)

13.3 Tema 13.2 CoObiTHE, BEpPOSITHOCTH COOBITHS. OK 01, OK JIL.1J11.2
CnoxeHne W  YMHOXKEHHE  BEPOSTHOCTCH. 02, OK 03, 33 Pabora B MajbIx
CoBMECTHBIE M HECOBMECTHBIE  COOBITHSI. OK 04, OK rpymnmax
TeopeMbl O BEpOSTHOCTH CYMMBI COOBITHIA. 05, OK 07
YcnoBHas BEPOSATHOCT. 3aBuUCUMBIE u
HE3aBUCHMEIC COOBITHA. TeopeMbl 0 BEpPOSTHOCTH
MPOM3BENICHUST COOBITUN (KOMOMHUD. YPOK)

134 8.3 Beposmuocmv 8 npogeccuoHanbHblx 3a0auax. OK 01, OK L1
) . ) 02, OK 03, 33 Pabora B ManbIx

hus, ceoiicmeo ee OmHOcumenvHas YaACMoOma
yugocmu Cmamucmuueckoe onpeo OK 04, OK rpyiax
: ipedeneHue 05. OK 07
muocmu. Oyenxa geposimuocmu coovimusi. (I1p) y ’
K 2.5

135 Tema 13.3 Beposmnocms 6 npogeccuonanvhvix OK 01, OK J1.1J11.2
3a0auax. cobvimusl, CBOLICMBO ee 02, OK 03, 93 Pabora B ManbIx
Omuocumenvuas — yacmoma  YCMOUYUBOCHIU. OK 04, OK rpymmax
Cmamucmuyeckoe onpedenenue 6eposmMHOCHU. 05, OK 07,

Oyenxa eeposmuocmu coovimus. (IIp) K 2.2

13.6 Tema 13.4 JluckpeTHas ciydaiiHas BeJIW4YWHA, OK 01, OK JIL.1 J11.2 Jlexus-
3aKOH e€ pacrmpeneneHus. Buasl cioydalHBIX 02, OK 03, 93 BU3YaJIU3aIUs
BenmunH. OnpeseneHne AUCKPETHON clydaitHOM OK 04, OK
BEIMYMHBL. 3aKOH paCIpeieieHusl IUCKPETHOI 05, OK 07
CllydaitHOM BEJIMYMHBIL. Ee YHUCJIOBBIE
XapaKTepUCTHKH (KOMOMHHD. YPOK)

13.7 Tema 13.5 3amaun MaTeMaTHYECKON CTATUCTHKH. OK 01, OK JI1.1 J11.2 Jlekmus-
Bapuanmonnsrit  psg.  Ilomuron  9actor u 02, OK 03, 93 BU3YaJIN3aIUs
rucrorpamMMa. CTaTHCTHYECKHE XapaKTEPUCTUKU OK 04, OK
psina HaOMI0JaeMbIX JaHHBIX (KOMOUHUD.YPOK) 05, OK 07

13.8 Tema 13.5 3agaun MaTeMaTHYECKON CTATHUCTHKH. OK 01,0K JI1.1 J11.2
Bapuanvonneiii  psan.  Ilomuron uwactor u 02, OK 03, 33 Pabora B ManbIx
ructorpamMma. CTaTUCTUYECKUE XAPAKTEPUCTHKHU OK 04, OK TpyTmax
psna HaOIFOTaeMbIX JAaHHBIX (KOMOHHHP.YPOK) 05, OK 07




13.9 Tema 13.6 Cocmasnenue mabnuy u ouazpamm Ha OK 02, OK JI1.1 J11.2
npakmuxe. Iepsuynasn obpabomka 03, OK 05, 33 Pabora B Manbix
cmamucmuyeckux Oaunvlx. I pagpuueckoe ux OK 07, IIK rpymmax
npedcmasnenue. Haxooicoenue Ccpeonux 25
xapakmepucmux, Habniooaemvlx dannvix. (I1p)

13.10 Tema 13.7 Pemenue 3a1ay. DeMeHTHI OK 02, OK JIT.1 JI1.2
KOMOHMHATOPUKH U TEOPHU BEPOSITHOCTEH. 03, OK 04 33 Pabota B MainsIx
DOnemenTs KoMOuHaTOpuKU. COOBITHE, rpymmax
BEPOSITHOCTH COOBITHS. CIIOKEHNE U YMHOKEHHE
BEPOSITHOCTEM. .

KouTtponbHas pabota (KOMOMHHUD.YPOK)
Pa3nen 14 .YpaBHeHUsl U HepaBeHCTBA

141 Tema 14.1 PaBHOCUIIBHOCTD ypaBHEHUN U OK 01, OK JI1.1J11.2 Jlexmus-
HepaBeHCTB. OOIIHe METO/IBI PEIICHHS. 02, OK 03, 33 BU3YaTU3aIUs
PaBHOCHIPHOCTE ypaBHEHHH 1 HEPAaBEHCTB OK 04, OK
Onpenencans. OCHOBHBIE TEOPEMBI 05, OK 06,

PaBHOCHJIBHBIX IIEPEX0JaX B YPABHEHUAX U OK 07
HepaBeHCTBaxX. OOIIMe METOIBI PEIICHHS
YpPaBHEHHIA: TIEPEX0/ OT PaBEHCTBA (GYHKIMH K
PaBEHCTBY apryMEHTOB JUII MOHOTOHHBIX
(GyHKIMIA, METOA Pa3IoKeHHsT Ha MHOKHUTEIH,
METOJl BBEJICHUS HOBOU IIEPEMEHHOH,
¢dynkuronangpHO-Tpaduueckuii Mmeron. Obmme
METO/IbI PEILICHUS] HEPABEHCTB: MEPEXO0JL OT
CpaBHEHUsI 3HaUeHHUH QYHKIUI K CPAaBHEHUIO
3HA4YEHHUH apryMEHTOB I MOHOTOHHBIX
(yHKIMA, METO MHTEPBAJIOB, (PYHKINOHAIBHO-
rpaduyeckuit Metos (KOMOUHUD.YPOK)

14.2 Tema 14.2 I paguueckuii memoo peuwierus OK 01, OK J1.1J11.2 Jlexrmst-
ypasHenuii, Hepasencme. OOIIME METOIBI 03, OK 04, 33 BU3yaJTU3aIHs
pemIeHus HepaBEHCTB: MEPEX0 ] OT CPABHEHUS OK 05, OK
3Ha4YeHUH QYHKIMH K CPaBHEHUIO 3HAUCHHUI 06, OK 07
apryMEHTOB Ui MOHOTOHHBIX (DYHKIUiA, METO
MHTEPBAJIOB, (YHKIIMOHAIBEHO-Tpa(UIECKHii
MeToA. ['paduueckuii METOH pemeHus
ypaBHEHHIA U HEPaBEHCTB (KOMOMHHP.YPOK)

14.3 Tema 14.2 I'padnveckuiit MeTOI peIICHUS OK 01, OK J1.1J11.2
ypaBHeHHH, HepaBeHCTB. OOIINEe METO/IbI 03, OK 04, 33 Pabora B ManbIx
pemIeHns HepaBEHCTB: MEPEX0 ] OT CPABHEHUS OK 05, OK rpymmax
3Ha4YeHUH QYHKIMH K CPaBHEHUIO 3HAUECHHUI 06, OK 07
apryMEHTOB Ul MOHOTOHHBIX (DYHKLUIA, METO]

MHTEPBAJIOB, (YHKIIMOHAIBEHO-TpadUUeCKHii
MeTo. ['paduueckuii METO pelICHHUS
ypaBHEHHI U HEPABEHCTB (KOMOWHUP.YPOK)

144 Tema 14.3 YpaBHeHUS U HEPABEHCTBA C OK 01, OK JI1.1J11.2 Jlexnus-
MoayneM. Onpenenenue moayis. Packpeitue 03, OK 04, 33 BHU3yaJIN3aLUs
MOJIyJIs TIO onpenesneHuto. [Ipocreiinmie OK 05, OK
YpaBHEHHUS U HEPABEHCTBA C MOJYJIEM. 06, OK 07
[IpumeHeHHe paBHOCHIIBHBIX MIEPEXOIOB B
OIpe/IeICHHBIX TUIIAX YPaBHEHHUH U HEPABEHCTB C
MoyJieM. (KOMOUHHUD.YPOK)

145 Tema 14.3 YpaBHeHUS U HEPABEHCTBA C OK 01, OK JI1.1J11.2
MoayneM. Onpenenenue monyis. Packpeitue 03, OK 04, 93 Pabota B MasbIx
MOAYJIA 0 onpeneienuto. [Ipocreinue OK 05, OK rpymmax
YpaBHEHHUS U HEPABEHCTBA C MOJYJIEM. 06, OK 07
[IpumeHeHHe paBHOCHIIBHBIX MIEPEXOIOB B
OTIPEZICTICHHBIX THIIAX YPaBHEHUH U HEPABEHCTB C
MoyJieM. (KoMO. ypoK)

14.6 Tema 14.3 YpaBHeHUs U HEPABEHCTBA C OK 01, OK JI1.1J11.2
MonyneM. Onpenenenue Mmoayis. Packpeitue 03, OK 04, 33 Pabora B ManbIx
MOJyJisl o onpegaenenuto. Ipocreitnue OK 05, OK




YPaBHEHHs M HEPABEHCTBA C MOAYJIEM. 06, OK 07 rpymnmax
[IpuMeHeHHe paBHOCHIIbHBIX IEPEXOI0B B

OTpe/IeICHHBIX THIIAX YPAaBHEHHUH U HEPABEHCTB C

MoJysieM. (KOMOMHUP.YPOK)

14.7 Tema 14.4 YpaBHeHUS U HEPABEHCTBA C 2 2 | OK01,0K JI1.1J11.2 Jlexmus-
napamMeTpoM. 3HAaKOMCTBO C ITapaMeTPOM. 03, OK 04, 93 BU3yaJIM3alUs
IIpocTeiimue ypaBHEHUS 1 HEPABEHCTBA C OK 05, OK
napameTpoM. (Jiek) 06, OK 07

14.8 Tema 14.5 Cocmasnenue u pewernue 2 2 | OKO01,0K J1.1J11.2
npogheccuoHaIbHbIX 3a40ay ¢ NOMOUbIO 03, OK 04, 33 Pabora B MaibIx
ypasHeru. Pewenue mexcmoswvix 3adau OK 05, OK rpymmax
npogeccuonanvrozo codepicarnus (Ilp) 06, IIK 2.2

14.9 Tema 14.5 Cocmasnenue u peuwienue 2 2 | OKO01,0K J1.1J11.2
npogeccUoHanbHbIX 3a0ai ¢ NOMOWbIO 03, OK 04, 33 PaboTta B MasbIx
ypasHenu. Pewenue mexcmoswvix 3adau OK 05, OK rpymmnax
npogeccuonanvroeo codepoicanus (I1p) 07,1IK 2.5
Koncynprarym 1 4 JI1.1 J11.2

33
Koncynperanuu 2 8 JI1.1J11.2
33
CamocrosTenbHas padoTa 2 6
JuddepeHunpoBanHblii 3aU4eT 1 1
3Kx3aMeH 2 2

5. OHEHOYHBIE MATEPHAJIbI JJISI IPOBEJEHHUS IIPOMEXKYTOYHOM ATTECTALIUM

Pa3meruen B npuiiokeHnu

6. YHEBHO-METOJAUYECKOE U UH®OPMAIIMOHHOE OBECIHEYHEHUE JUCHUIIJIMHBI (MK, IIM)

6.1. Pexomenayemasi iuTepaTypa
6.1.1. [lepeyeHb 0CHOBHOW JUTEPATYPbI, HEOOXOAMMOI 1151 ocBoeHus Aucuunauns (MAK, ITM)

ABTODBI, COCTABUTEIN 3arnaBue W3znarenscTBo, rog
JI1.1 Jlucnukun B. T., Maremaruka B 3aJja4ax ¢ pelIeHHsIMA: yaeOHOe Cankr-IlerepOypr: Jlans, 2019,
Conogeiiunk U. JI. nocobue https://e.lanbook.com/book/112 074
JI1.2 bammakos M.U. Martemaruka: yaeOHHK Mocksa: KHOPVYC, 2019,
6.2. [lepeyens pecypcoB HHGOPMANHOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH "HTepHET", HEOOXOAMMBIX JJI5l OCBOCHHS AU CIUIIIHHBI
(MK, IIM)
) I'oHyapenko, B.M. DnemMeHTHI BbICIIEH MaTeMaTUKU[ DIeKTPOHHBIH pecypc] : www.BOOK.ru

yuebHuk / ['onuapenko B.M., Jlunmaruna JI.B., PeiioB A.A. — Mocksa :
KnoPyc, 2020. — 363 c. — (CIIO).

32 JIucnukun, B.T. Maremarrka B 3a1adax ¢ pemeHusmu[ nexrponssiii pecype]: || |http:// e.lanbook.com
yue6. nocooue/B. T JIucnuakun, 1. A.Conoseitunk.-CaHKT-

23 Banimakos, M.W. Maremaruka[ DnekTpoHHbIi pecypc]: yueOnux/ M.U. www.BOOK.ru
BanimakoB. — Mocksa : KnoPyc, 2019. — 394 c.— ISBN 978-5-406-05386-7.

6.3. Ilepeyens HHGOPMALMOHHBIX TEXHOJIOTHIi, HCIOIb3yEeMBbIX IPH OCYLIeCTBJIEHHU 00pPa30BaTeILHOIO NMpolecca no
aucuunaune (MK, IIM), Bkiroyasi nepedyeHb NPOrpaMMHOro odecrneyeHus: H HHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM
(mpu HEOOXOAUMOCTH)

Microsoft Office

Free Conference Call
(cBOOOIHAST TUIICH3HS)

Zoom (cBoOoaHAs




OIMMCAHUE MATEPUAJBHO-TEXHUYECKOM BA3bI, HEOBXOJIUMOM JJIs1 OCYIHIECTBJIEHUA

Aynutopus Hasnauenue OcHarenue
(ITpumI KT CIIO) |Yuebnas Jocku ayauTopHble 3-X 3JI€MEHTHBIC,
Aynutopus Ne 410 |aymuropust must  |Kommsrorep-1intel(R) Core(TM)2 Duo CPU E7200 @2.53GHz/1GB/250GB/DVD-RW;
Kaburer MIPOBEICHUS monwuTop LG Flatron L 1933 S;
TIPUKIIATHOM 3aHATHHA MynstrMeana npoekrop Sanyo PLC-XU305A;
MaTeMaTUKHA JIEKIIMOHHOT'O IIpoekoHHBIN 3KpaH;
THIIA, MAaKEeTbI, MOJIEJI TEOMETPUIECKHUX TEJ, TEJI BPAICHHS, CTCHIBI TEMATHIECKHE.
TIINAKTUUCCKIX
(ITpumI KT CIIO) |Yuebnas Jocku ayauTopHble 3-X 3JI€MEHTHBIC,
Aynutopus Ne 410 |aymuropust must  |Kommsrorep-1intel(R) Core(TM)2 Duo CPU E7200 @2.53GHz/1GB/250GB/DVD-RW;
Kaburer MIPOBEICHUS monwuTop LG Flatron L 1933 S;
TIPUKIIATHOM 3aHATHHA MynstrMeana npoekrop Sanyo PLC-XU305A;
MaTeMaTUKHA JIEKIIMOHHOT'O IIpoeKkOHHBIN 3KpaH;
THIIA, MAaKeTbl, MOJICNI TEOMETPUIECKHUX TEJI, TEJI BPAICHHS, CTCHIBI TEMATHIECKHE.
INAKTUUCCKITX
(ITpumI KT CIIO) |Yuebnas Jocku ayautopHble 3-X 3J€MEHTHBIC,
Aynurtopus Ne 410 |aymutopust i |Kommnerotep-1intel(R) Core(TM)2 Duo CPU E7200 @2.53GHz/1GB/250GB/DVD-RW;
Kabuuer TIPOBEACHUS mouutop LG Flatron L 1933 S;
TIPUKIIATHOM 3aHATHHA MynstrMeana npoekrop Sanyo PLC-XU305A;
MaTeMaTuK{ JIEKIIMOHHOTO [TpoeKkunoHHEIH 3KpaH;
THIIA, MaKeThl, MOJICJI TEOMETPUIECKHUX TEJ, TeJI BPAICHHS, CTCHIBI TEMAaTHYECKHE.
INAKTUUCCKITX
(ITpumI KT CIIO) |YuebOnas Jocku ayautopHble 3-X 3J€MEHTHEIC,
Aynurtopus Ne 410 |aymutopust i [Kommnerotep-1intel(R) Core(TM)2 Duo CPU E7200 @2.53GHz/1GB/250GB/DVD-RW;
Kabuuer TIPOBEACHUS mouutop LG Flatron L 1933 S;
TIPUKIIATHOM 3aHATHHA MynstrMeana npoekrop Sanyo PLC-XU305A;
MaTeMaTuK{ JIEKIIMOHHOTO [TpoeKunoHHEIH 3KpaH;
THIIA, MaKeTbl, MOJICJI TEOMETPUIECKHUX TEJ, TEJI BPAICHHS, CTCH Bl TEMAaTHIECKHE.

TIINAKTUUECCKIX

8. METOJIMYECKUE YKA3AHUS 1151 OBYYAIOLUUXCS IO OCBOEHUIO JUCHUTLIMHBI (MK, TIM)

Jlexums. ITocenenne n akTUBHAsE paboTa CTyJeHTA Ha JICKLIUH [T03BOJISIET CPOPMUPOBATH HA30BbIE TEOPETHYECKUE MOHITHS 110
JUCHUIUIMHE, OBJIAIETh OOIIEH JIOTUKON TTOCTPOSHHUS TUCIIMITINHBL, YCBOUTh 3aKOHOMEPHOCTH U TeHACHIIUH, KOTOPBIE
PAacKpbIBAIOTCA B JaHHON TUCIUIIINHE. [IpH 3TOM CTYAEHTY peKOMEHIyeTcs OBITh JOCTaTOUYHO BHUMATEIBHBIM Ha JICKIUH,
CTPEMUTHCA K IOHUMAHUIO OCHOBHBIX TOJIOKEHHUIT JIEKITHH, a IIPH OTIPEICIEHHBIX TPYAHOCTAX U BOIIPOCAaX, CBOEBPEMEHHO
oOparaTbes K MpernoaBaTesio 3a MOsICHEHUSMHE, YTOYHEHUSIMH WIIK TIPH IMCKYCCHOHHOCTH PacCMaTPHBaEMbIX BOIPOCOB.
PabGota Hax mMaTepuanaMy JISKIIMM BO BHEAYAUTOPHOE BpeMsl IpearosaraeT 6osee rirybokoe pacCMOTPEHHE BOIIPOCOB TEMBI C
YYETOM TOT'O, YTO Ha JIEKIIMH HEBO3MOXKHO IIOJIHO OCBETHUTH BCE BOMIPOCH! TeMbl. J{ist TiryOoKoH MpopaboTKK TEMBI CTYJEHT

JOJIDKEH:

a) BHUMATEJIbHO IPOYHTATH JICKIHIO (BO3MOXKHO HECKOJIBKO Pas);

0) paccMOTpPETh BOIIPOCHI TEMBI HITH ITPOOJIEMBI 110 UMEIoLIeHCs yaeOHOH, yIeOHO-MEeTOANYIECKOH JINTEpaType, 03HAKOMHTLCS C
MOJIXOJIaMU 110 JaHHOM TeMe, KOTOpbIE CYIIECTBYIOT B COBPEMEHHOW Hay4YHOI inTeparype (II0cMOTpeTh MOHOTpaduu, CTaThbH B
KypHaJax, Te3UCH HAYYHBIX JIOKJIAJ0B U BBICTYIUICHHH).

W3ydas TeMy B TEOPETHIECKOM acCIleKTe, CTYACHT MOXKET T0JIb30BaThCS KaK JIUTEPaTypoi OMONNOTEKH YHUBEPCUTETA, TaK U
HCTIOJBb30BaTh 3JEKTPOHHBIE 1 VIHTEpHET-PEeCypCHI.

[IpaxTrueckoe 3ararue: [Ipu moAroTOBKE K MPAKTUYECKUM 3aHATHAM CTYACHTaM PEKOMEHAYEeTCS BHUMATEIbHO 03HAKOMHUTHCS C
TEMaTHKOH MPAKTHYECKOTO 3aHATHS, IPOYECTh KOHCIIEKT JIEKIIUH 110 TeME, H3yIUTh PEKOMEHIOBaHHYIO JINTEPaTypy, COCTAaBUTh
KpaTKHH IUIaH OTBETA Ha KayKAbII BOIPOC MPAKTUYECKOT0 3aHATUS, IPOBEPUTh CBOU 3HAHUS, OTBEUAs! HA BONIPOCHI JUIs
CaMOTIPOBEPKH, ECIIH BCTPETATCSI HE3HAKOMBIE TEPMUHBI, 00513aTEIEHO 00PaTUTHCS K CIOBapIO M 3a(MKCUPOBATH UX B TETPA/IN.
[TpoBenenune yueGHOTO Iporecca MOXKET OBITh OPraHn30BaHo ¢ ucnosbzoBaHrneM DMOC yHuBepcuteTa 1 B inpoBoii cpene
Texymuii KOHTPOJIb U IIPOMEKYTOUYHAS aTTECTALs 00YJaIOIINXCsl MOKET NpoBOAUTECS ¢ npuMeHeHueM JJOT. (rpymnmsl B
COLIMAJTIBHBIX CETAX, JIEKTPOHHAS 110YTa, BUJCOCBS3b U Jp. IIaThopMel). YueOHsle 3ansaTus ¢ npumeHenneM JJOT npoxozasr B
COOTBETCTBHUHM C YTBEPXKIAECHHBIM pacnucanueM. TeKymunii KOHTPOJIb U IPOMEKYTOYHAsI aTTECTAIMs 00YJaIOIIUXCSI MOYKET

npoBoauTheA ¢ npuMmenenuem J[OT.




IIpunoxenue 1
IIpuMoOpCKUit HHCTUTYT KEIE3HOJOPOKHOTO TPAHCIIOPTA - Puinal GerepaabHOr0 roCcy1apCTBEHHOTO
OroKEeTHOTO 00pa30BaTENIFHOTO YUPEKICHHS BEICIIET0 00pa3oBaHms «J]anbHEBOCTOUHBIN rOCYIapCTBEHHBIN

YHHUBEPCHUTET ITyTel COOOIMIEHUs» B T. Y cCypHiicke
(ITpumIKT - pmman ABIVIIC B 1. Yccypuiicke)

OIEHOYHBIE MATEPHAJIBI
JUIA IPOMEKYTOYHON aTTeCTalluy 10 JUCLIUIUIHHE

MaremMaTuka

s crienuainbHocTH23.02.01 Opranu3anus mepeBo30K U yIpaBlIeHHE Ha TpaHCTIOpTe ( 110 BUAAM)

CocraButens: npenogasarens, T.JI. 'oHuaposa

r. Yccypuiick
2023 r.



OOBEKT OlIEHKU YpoBHH CHOPMHUPOBAHHOCTH PE3YIIHTATOB

Kpurepuii onieHnBaHus
pe3yNIbTaTOB O0yUEHUS

Huzkwit ypoBeHb
IToporosslil ypoBeHb
[loBbIILIEHHBIN YPOBEHD
Bricokuil ypoBeHb

Oobyuarommiics

YpoBeHb pe3yabTaToOB
oOyueHms
He HU’Ke TIOPOTroBoro

1. Onucanme noxa3aTeJ1eifl, KPUTEPHEB U KA OCHUBAHUSA PE3YJIbTATOB.

1.1. [Toxa3zaTenu 1 KpUTepuH oreHnBaHus pe3ynsTatoB. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK

071IK 2.5

1.2. IIkans! onienuBanus kommereHut OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,1IK 2.5 pe3ynbTaToB

npu caade auppepeHIMpPOBaHHOTO 3a4eTa U IK3aMeHa.

JocTurnyTelii
YpPOBEHb

pesynbpTara
00yUeHUS

XapakTepucTHKa ypoBHs CPOPMHUPOBAHHOCTH
pe3yIpTaToB

[IIxana oneHUBaHUS

Huzkunit
YpOBCHB

OOyuaronmics:

-00HapyXuJ1 NpoOesbl B 3HAHUSX OCHOBHOTO Y4€OHO-POrPaMMHOTO
MarepHana;

-JIOIYCTHJI IPUHIMITHAIBHBIE OIIMOKH B BEIIIOJTHEHUH 3aJaHUH,
NPEeIyCMOTPEHHBIX IPOrPaMMON;

-HE MOXKET IIPOJOJDKUTE 00YUCHHE HIIH IPUCTYIUTh K
npoecCHOHANBHON NEeSTeIBHOCTH [0 OKOHYaHUH IPOTpaMMBbl 6e3
JIOTIOJTHUTENBHBIX 3aHIATHH 110 COOTBETCTBYIOIIEH TUCHHILIMHE.

HeynosneTrBopurensHO

IToporossbiit
YpOBEHb

OOyuarommiics:

-00Hapy»XHJI 3HAHNE OCHOBHOTO y4eOHO-ITPOrpaMMHOTO MaTepuaa B
00BEMe, HeOOXOAMMOM IS AaJbHENIeH yaeOHON U MpeacTosAIIen
npodeccnoHambHOM JesITeIbHOCTH;

-CIIPaBJISIETCS C BBIIOJHEHUEM 3a/laHuM, IPEAYCMOTPEHHBIX IIPOTPaMMON;

-3HAKOM C OCHOBHOH JINTEPATYPOH, pEKOMEHI0BaHHOU paboyeit
MPOTPaMMO¥ JUCIIUTLTAHEI;

-IIOTTYCTHJI HETOYHOCTH B OTBETE HA BOIPOCHI M TIPY BBHIITOTHECHUH
3aJaHui TI0 YIeOHO-TIPOrpaMMHOMY MaTepHaiy, Ho 00jazaeT
HEOOXOTUMBIMH 3HAHUSAMH JUTS UX YCTPaHSHHS O] PyKOBOJICTBOM
pernoJaBaTes.

Y I0BIETBOPUTENBHO

TToBBIIIEHHBIN
YPOBEHb

OoOyuarommiics:

- 0OHAPYKUIT TIOJIHOE 3HAHUE Y4eOHO-TPOrPaMMHOT0 MaTepuaa;

-YCIEIUIHO BBITOJHII 3aaHus, TPELYCMOTPEHHBIC IIPOTrPaMMOI;

-YCBOMJI OCHOBHYIO JINTEPATYPY, PCKOMEHIOBAHHYIO paboueit
POTPaMMO#l TUCITUTUTHHEI;

-II0Ka3aJl CHCTEMATHYSCKUI XapakTep 3HaHUH y4eOHO-ITPOrPaMMHOTO
MaTepHaa;

-CITIOCOOCH K CaMOCTOSITEIIbHOMY ITOIIOTHEHUIO 3HAHUHN 110 Y4eOHO-
MPOTPaMMHOMY MaTepyairy 1 0OHOBJICHHUIO B XOJI¢ NalbHEHIIeH yaeOHOMH
paboTHI ¥ TPO(ECCHOHANEHON JEeSITEIBHOCTH.

Xopouio

Bricokwii
YpOBEHb

OOyuaronmiics:

-00Hapy»XHJI BCECTOPOHHHUE, CHCTEMaTHYECKNE 1 TITyOOKHEe 3HAHUS
y4eOHO-TIPOrpaMMHOT0 MaTepuarna;

-yMeeT CBOOOHO BBINIOIHATH 33aJJaHUs, IPEyCMOTPEHHBIE IIPOrPaMMON;

-03HAKOMMIJICS C JOTIOJIHUTEIbHON JIUTEPATYPOK;

-YCBOMJI B3aUMOCBSA3b OCHOBHBIX MOHITHI JUCHUIUIMH U UX 3HAYCHUC OJIS1
nproOpeTeHus mpodeccum;

-TIPOSIBMJI TBOPUYECKHE CIIOCOOHOCTH B TIOHUMAaHUH Y4eOHO-
IPOTPAMMHOTO MaTepHaa.

OTan4HO

1.2. Onmcanue mKan OLeHnBaHus




Pe3ynbTaThl 00ydaronierocs OeHUBaeTCs CIEAYIOMNM 00pa3oMm:

ConeprkaHue KB OLCHUBAHUS
[Inanupyemsl
. JIOCTUTHYTOT'O YPOBHS pe3yJbTaTa 00y4eHUs
11 YpoBeHh HeynosnerBopurens
pe3yNbTaToB Ho Y 1OBIIETBOPHUTEIILHO Xoporio OTtnnyHo
OCBOCHUS
He 3aureno 3auTeHo 3auTeHo 3auTeHo
HecmocobHocTh OO0yuaromuiics OO0yuaromuiics OOyyaromuiics
oOyuaromierocs crocodeH JIEMOHCTPUPYET JIEMOHCTPHPYET CIIOCOOHOCTD
CaMOCTOSTEIBHO CaMOCTOSTEIILHO CIOCOOHOCTH K K CaMOCTOSITEIILHOMY
MPOJIEMOHCTPUPOBAT | MPOJAEMOHCTPUPOBATh | CAMOCTOSTEIBHOMY NPUMEHEHHUIO 3HaHUH B
b HAIMYUE 3HAHUI HaJIM4Yue 3HaHUi npu MIPUMEHEHUIO 3HAaHUI BEIOOpE cII0c00a penieHns
3Hath IIPU PELICHUH pELICHUH 3a1aHNH, IIPU pELICHUH 3a0aHuMH, HEW3BECTHBIX WIIH
3a7laHUH, KOTOpPbIE KOTOpBIC OBLTH AQHAJOTUYHBIX TEM, HECTaHJIapTHBIX 33aJaHuil 1
OBLIH NPEICTABICHB! | MPEICTaBICHEI KOTOpBIE MPECTaBIISII IIPY KOHCYJIBTATUBHOH
MIpernoaBaTeIeM MpernoiaBaTeneM MpernoiaBaTenb, H IpH MOJ/IEPKKE B 4aCTH
BMecCTe ¢ 00pa3om BMecCTE ¢ 00pa3loM UX | €ro KOHCYJIbTaTHBHON MEXXIUCIATUINHAPHBIX
HX PELIEHHUS. peleHus. MOJJIEPKKE B YACTH CBSA3CH.
COBPEMEHHBIX MPoOIIeM.
OrcyTcTBHE Y OO6yuatomuiics OOGyuarouuiics OO0yuaronuiics
oOyyatorerocs JIEMOHCTPUPYET MPOJIEMOHCTPUPYET JEMOHCTPHPYET
CaMOCTOSTENILHOCTH | CAMOCTOSITEIBHOCTD B CaMOCTOSATENLHOE CaMOCTOSATENIHLHOE
B IPUMEHEHUU IIPUMEHEHUN YMEHUH IPUMEHEHHUE YMEHUH IIPUMEHEHUE YMEHUH
YMEHUH 10 pelieHus yueOHbIX peleHus 3aaHui, peLIeHUs] HEU3BECTHBIX UIIN
Ymers UCTIONIH30BAHHIO 3aJaHUH B TIOJTHOM AHAJOTUYHBIX TEM, HEeCTaHIapTHHIX 33aJaHuil 1
METOJIOB OCBOCHHS COOTBETCTBHH C KOTOpBIE MPECTaBIISII IIPY KOHCYJIBTAaTUBHOM
yaeOHOH 00pasIom, JaHHBIM MpernoaBaTenb, U IpH MO /IepKKE MPETIoaBaTes B
JVCIATIIMHBL. MPEeroiaBaTeNIeM. €ro KOHCYJIbTaTHBHON YaCTH MEKANCIUIUTHHAPHBIX
MOJJIEPIKKE B YACTH CBSI3CH.
COBPEMEHHBIX MpoOIIeM.

2. TlepeveHb BONMPOCOB M 32/1a4 K Tu((PepeHIHPOBAHHOMY 3a4eTy U 3k3ameny. OGpa3en
IK3aMEHAUMOHHOr0 GuJieTa.

Bonpocs! k nuddepenuupoBannomy 3auery (1 cemectp):

1. TlpsiMbie u IJIOCKOCTH
06, OK 07 IIK 2.5
2, KoopnuHatsr "

3. OcHOBBI TpUTOHOMETPHHU. TPUTOHOMETpPHUYECKHE

OK 06, OK 07,1IK 2.5
4. Kommnekcusle uncna. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK 2.5
5. IIpomsBoanas ¢pyakumu, e€ npumenenne OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,1IK 2.5

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

6. MHOTOrpaHHUKH U

071IK 2.5

7. IlepBooOpasHast pyHKINH, €€ npumeHenue

2.2

TCIIa

B npoctpanctee. OK 01,0K 02, OK 03, OK 04, OK 05, OK

BekTopsl. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK 2.5
¢ynkmn OK 01,0K 02, OK 03, OK 04, OK 05,

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

8. Crenenn u kopHU. Crenennas pynkuus. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,I1K 2.5

9. INoka3arenpHas

¢ynkus OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,1IK 2.5

10. Jlorapudmer. Jlorapudpmudeckas pynkmus. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK

2.5

11. MuoxectBa OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK 2.5

12 DneMeHThl KOMOMHATOPUKH, CTATUCTHKH U Teopuu BepositHocteld OK 01,0K 02, OK 03, OK 04, OK 05,
OK 06, OK 07,1IK 2.5




13. YpaBuenus u HepaBenctsa OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK 2.5

Bonpocs! k 3k3aMeny (2 cemecTp)

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

3HaueHne TpUroHOMeTpHueckux ¢yHkuuit yrimos 0°, 30°, 45°, 60°, 90°, 180°, 270°, 360°. OK 01,0K
02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK 2.5

OCHOBHBIC TPHUIOHOMETPHYCCKHE TOXKAECTBA, (OPMYIBI IBOHHOrO M IIOJIOBHHHOI'O apryMeHTa,
(hOpMyYITBI CIIOKEHHS apTYMEHTOB, (OPMYIIBI CI0XKEHUs TpuroHoMeTpudeckux ¢pyakmuid. OK 01,0K 02,
OK 03, OK 04, OK 05, OK 06, OK 07,IIK 2.5

Omnpenenenne mpenena nepeMeHHoi GyHkmu. TeopeMsl 0 mpeaenax, pacKpheITHE HeonpeaeIeHHOCTEH

0
6 , —.0OKO01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK 2.5
o0

Omnpenenenne npou3BoaHOM, obumii Meton e€¢ Haxokaernsa. OK 01,0K 02, OK 03, OK 04, OK 05, OK
06, OK 07,IIK 2.5

Ipoussonusie ¢’, X', (cx)’ (Be1BOA hopmysnl). OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,I1K
25

[IpousBonHas anredpamdeckoit cymmsl (BeiBoa ¢opmyssl). OK 01,0K 02, OK 03, OK 04, OK 05, OK
06, OK 07,IIK 2.5

Ipoussonuas mpousseneHus (BeiBoz Gopmyier). OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK
07,1IK 2.5

IMpousBonHas pyHKIMH y = \/; (Be1BOz hopmyier). OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK
07,I1K 2.5

[poussonnas ¢pyHknuu y = — (BeBOJ opmynsr). OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK
X

07.IIK 2.5

IpousBonnas GpyHkuuu Y = Sin X (seiBox dopmys) OK 01,0K 02, OK 03, OK 04, OK 05, OK 06,
OK 07,IIK 2.5

IMpousBonnas ¢pynkmun Y = COS X (BeiBox dopmynsr) OK 01,0K 02, OK 03, OK 04, OK 05, OK 06,
OK 07,IIK 2.5

Ipoussonnas tanreHca (BoiBox popmyisr). OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,I1K
25

[Ipoussonnas xoranreHca (Beioa Gopmynsl). OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,I1K
2.5

OcHosHble popmyisl quddepennnposanust (3anucs). OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK
07,[IK 2.5

[IpousBonHas cinoxkHOM (GYHKIMH (OmpeneneHne caoxHoi (yHkumwu, mpasuio nenouyku). OK 01,0K
02, OK 03, OK 04, OK 05, OK 06, OK 07,I1K 2.5

Ou3nyecKuil CMBICT MePBOH Mpon3BOAHOM. BTopas nmponsBoxnas u eé ¢pusnuecknit cmpicia. OK 01,0K
02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK 2.5

I'eomerpuueckuil cmbicn npousBogHOU. OmpeneneHne KacaTeabHOM M HopMany, ux ypaBHeHus. OK
01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK 2.5

Huddepennman GpyHkuum, ero npuMeHenue K npuommkeHHsM BeruncienusM. OK 01,0K 02, OK 03,
OK 04, OK 05, OK 06, OK 07.IIK 2.5



19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

DKcTpeMyM (QYHKIMH, UCCIIeNOBaHUEe (YHKIMHM HA SKCTpEeMyM ¢ momorisio mpousogHoin. OK 01,0K
02, OK 03, OK 04, OK 05, OK 06, OK 07,I1K 2.5

BrImykmocTh, BOTHYTOCTh M TOUKH niepernda rpaduka Gpynkmun. OK 01,0K 02, OK 03, OK 04, OK 05,
OK 06, OK 07,I1K 2.5

[lepBooOpasnas u HeonpeneneHHbId UHTErpan. CBoiicTBa HeonpeaeneHHoro nuarerpaina. OK 01,0K 02,
OK 03, OK 04, OK 05, OK 06, OK 07,IIK 2.5

Ocuonblie Tabmmunbie uHTerpanel. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK 2.5

OmnpeneneHHBIA HHTETPAN U eTo cBoiicTBa. @opmyna Herorona-Jlettornma. OK 01,0K 02, OK 03, OK
04, OK 05, OK 06, OK 07,I1K 2.5

Heompenenennsrit maTeTpan u ero croiictBa. @opmynsl uaTerpupoBanus. OK 01,0K 02, OK 03, OK
04, OK 05, OK 06, OK 07,I1K 2.5

MeTo MOACTaHOBKU MpU BBIYMCICHUH HEOMpenereHHoro u ompeaeneHHoro uHTerpanoB. OK 01,0K
02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK 2.5

Brruncienue mmomanei miockux ¢uryp ¢ nmomouipio onpenenenHoro uarerpana. OK 01,0K 02, OK
03, OK 04, OK 05, OK 06, OK 07,IIK 2.5

Brruncnenue nmytd, NpoWAeHHOIO TEJIOM C MOMOIIBIO onpeaeneHHoro uHrerpana. OK 01,0K 02, OK
03, OK 04, OK 05, OK 06, OK 07,IIK 2.5

Brrancienue paboThl cril YyIPyrocTH ¢ MOMOIIBIO omnpeneneHHoro uaTerpana. OK 01,0K 02, OK 03,
OK 04, OK 05, OK 06, OK 07,IIK 2.5

ITepectanoBku u pazmemenus. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK 2.5
Coueranus u ux csoiicra. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK 2.5
Cayuaiinoe cobsiTHe U ero BeposTHocTh. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK 2.5

Teopembl cnoxxenus u ymHoxeHust BepositHoctedl. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK
07,IIK 2.5

HuckperHas ciydvailHas BelWYMHA. 3aKOH pacHpelesieHUs JUCKPETHOM ciiydaiHoil BenmnuuHbl. OK
01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK 2.5

UucnoBble XapaKTepUCTUKU TUCKpeTHOU ciyyaitHoii Benmnyuabl. OK 01,0K 02, OK 03, OK 04, OK 05,
OK 06, OK 07,I1K 2.5

I'eHepasbHas COBOKYITHOCTh, BBIOOPKa, cpeauHee apupmernyeckoe, meauana. OK 01,0K 02, OK 03, OK
04, OK 05, OK 06, OK 07,IIK 2.5

Omnpenenenue BeKTopa, BUAbI BeKTopa, neictBus Hag Humu. OK 01,0K 02, OK 03, OK 04, OK 05, OK
06, OK 07,IIK 2.5

HeiicTBus Haa BeKTOpaMmH, 3aJaHHbIMU cBouMH koopauHatamu. OK 01,0K 02, OK 03, OK 04, OK 05,
OK 06, OK 07,I1K 2.5

CkayisipHOE TIPOM3BENICHHE BEKTOPOB, JUTMHA BEKTOpPa, yroi Mexay Bektopamu. OK 01,0K 02, OK 03,
OK 04, OK 05, OK 06, OK 07,IIK 2.5

AxcuoMmsl crepeomerpun u ux cienacreus. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,I1K 2.5

BBaI/IMHOC pacnonomeHI/Ie Z[ByX HpHMLIX B HpOCTpaHCTBC, HpHMOﬁ M INJIOCKOCTH, ,Z[ByX HHOCKOCTeﬁ. OK
01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,ITK 2.5

[Ipuznak napamnensHocty npsmoi u miockoctu. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK
07,IIK 2.5

[Ipuznak mapamnenpHOCTH ABYX Twiockocteir. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,I1K
25



43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

[Ipuznak nepnenaukysspHoctr npsimor u mrockoctd. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06,
OK 07.IIK 2.5

[Ipuznak neprnenaukyIspHocTr AByx miockocreir. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK
07,IIK 2.5

CpaBHuTenbHas AnuHa nepneHaukyispa u Hakiaonnoil. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06,
OK 07,IIK 2.5

Teopema o Tpex nepnenaukyisipax. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK 2.5

[Mupamuna, cBoiicTBa mapamiensHbIX ceuennid B mupamuae. OK 01,0K 02, OK 03, OK 04, OK 05, OK
06, OK 07,I1K 2.5

[Mapannenenumen, BUIB Mapauielenunenos, ceocrsa auaronaneii. OK 01,0K 02, OK 03, OK 04, OK
05, OK 06, OK 07,IIK 2.5

[Tpu3ma, BuBI pu3M, OOKOBas M MMOJIHAsE HOBepXHOCTH, 00bEM mpu3Mel. OK 01,0K 02, OK 03, OK 04,
OK 05, OK 06, OK 07,IIK 2.5

[Mupamuaa, BUABI MHPAMUJ, JJIEMEHTHI, OOKOBAs ¥ MOJIHASI MOBEPXHOCTH, 00béM mupamuasl. OK 01,0K
02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK 2.5

YceueHHas mupaMuza, SIEMEHTHI, 00KOBas | moiHas moBepxHocTH, 006éM. OK 01,0K 02, OK 03, OK
04, OK 05, OK 06, OK 07.IIK 2.5

Hunmuaap, s3meMeHTs, BUAbI, moBepxHOCcTh 1 006EM. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK
07,IIK 2.5

Konyc, anemenTs1, moBepxHocTh, 006EM. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK 2.5

VYcedeHHbIN KOHYC, 3II€MEHTHI, moBepxHocTh U 006éM. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06,
OK 07,IIK 2.5

ap u cdepa, 3meMeHTbI, TOBEPXHOCTh M 00bEM mapa. CBoOWCTBa Iapa, INIOCKOCTh KacaTeldbHAs K
mapy. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK 2.5

3agaum Kk 3k3ameny (2 cemectp): OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,1IK 2.5

1. Haiitu cymmy X + Y u pasnocts X — Y, ecnu:

a) X~1,34; y~2,30; 6) X~4,331; y=5,7;

) X~2,0-10°; yz1,25-102; X~125-10%; yz7,1-10_l
OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK 2.5

X

2. Haiitu nponsBenenune X - Y M yacTHOe — , €ciH

a) X~126; y~210; 6 x~12-10%; y~3-10°;

B) X~ 25,678; y~1,23; r) X~48-10%; y~1331.107
OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK 2.5

3. Haiigute 3HaueHUE BBIPAXKEHUS

Xy
2

7 A X~ 1,34 ; y = 2,30. Jina Beruucienns pekoMenayeTcs
X" +Yy

M0JIb30BaThCs KanbkyisTopoM. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,1IK 2.5



4. Beruuciute, otBeT okpyraute 10 0,001. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK 2.5

a) 1,9 * 6,3 * 3,05 ) tglso . ’Sln 650
B
53-125 c0S 28°
0,85% -3/5,35 ) 0,815-12,6-5,05
[ r
i 10,825 0,0854-18,9

Z . .

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

2.5

6. Haiiure moayib k4. Z = -2+ 2\/§| .OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK 2.5

7. Haitmure Z, - Z,, ecmu Z, =6 —2i, z, =3—4i. 0K 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK
07,11K 2.5

8. M300pazuTe umcio Ha KOMIUIEKCHON IIIOCKOCTH Z = 2+4i.0K 01,0K 02, OK 03, OK 04, OK 05, OK
06, OK 07,1IK 2.5

9. Bormcmure: (—5X + 4y2i) - (5X —4Yy°i) . OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,11K
25

10. Pa3noxxure Ha MHOXKXHTEIH:

a) X2 +1:6) 25X° +9Y%. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,1TK 2.5

11. Pemmre ypaBHeHUs:

a)X? +X+1=0;6) X* +2x+2=0. 0K 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK 2.5

z

1 2 3
12. BBINOTHUTH YMHOXKEHUE, JISICHNE U BO3BEJICHNUE B CTENEHD K.4. (Zl +Z,, Z_ 2y 42, ) , €CITH
2

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

¥4 Ar
i= i—
6)Z,=€°5;2, =€ °.0K0I,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, ITK 2.5

13. 3anmummre B TPUrOHOMETPUUYECKOH U MOKa3aTelIbHOI hopMe K. 4.

a) Z :\/§+i;6) Z=-1+1.0K01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.5

14. Halinure 3Ha4eHNE YUCIOBOTO BHIPAKEHUS:

64
log, 27 —log 27 —log, 27 —log S (E) . OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, I[IK
3 2
2.5



15. Berancnmre:
a) 2logg 2+109,9;6) log,, 484 —2log,, 2;

| 1
0g;- 4 Tnn A
B) 3 +2"%%* oK 010K 02, OK 03, OK 04, OK 05, OK 06, OK 07, ITK 2.5

16.Haiimure 1095 72, econ nssectno, uto 109, 2=2a, 109, 3 =b. 0K 01,0K 02, OK 03, OK 04, OK 05,
OK 06, OK 07, IIK 2.5

18. Pemmnts ypaBHeHus:
a) 4X+l +4X+2 :40, 6) 32X+l _9X :18,

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

4

0 319 x=5lgx+2=0. 0K 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.5

19. Pemuinth HEpaBeHCTBA:
2_
a) 4 —3.2"" +8<0; 6) T 57,

5) log, (3x —5) > 3; nlg?x—lgx-2>0.
OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, [IK 2.5

20. K mockoctr Tpeyrombauka MKL, y kotoporo yron £ KML=90°, npoesen nepnermukysp MB. JlokaxuTe 4To
mwiockocts (MBK) neprienaukynspra k miockoctu (MBL). OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.5

21. Y3 Toukn O nposeseH neprnenaukymsp OL K IIockocTr npsMoyroiasHoro Tpeyroisanka OLB, yron £ EBL=90°,
Hoxaxwure, yto TpeyronsHuk EOB npsmoyronsusiii. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.5

22.Touku A u B nexart B miockoct ¢ , a Touka C He JIeKUT B 9TON TUIOCKOCTH. JloKaKkuTe, 4TO mpsimasi, MPOXOIsIas
yepes cepeannbl otpe3koB AC u BC, napamnensna minockoctu o . OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,
IIK 2.5

23.Iycts A, B, C u D — ueTsipe TOUKH, HE JexKalIie B OAHON TIOCKOCTH. JlokaxkuTe, uyTo mpsimasi AB mapannensHa
IUIOCKOCTH, Ipoxoasiiei yepes cepenunnl AD, BD u CD. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, I[IK 2.5

24.CKOJNBKO Pa3fMUTBIX '"YeTHIPEX3HAUHBIX YHCEJ. MOXKHO 3aIIMCaTh C TOMOIIBIO AEBSTH 3HaYalINX IUDP
13 KOTOPBIX HU OJIHA HE TOBTOPseTCA?
OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.5

25.B maccaxupckoM noeszie 10 BaroHoB. CKOTBKUMHE CIIOCOOAMHU MOKHO pa3MeIaTh BarOHBI, COCTABIISS 3TOT
moesxa?
OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.5

26.CKOJBKAMH PA3IMYHBIMUA CITOCOOAMH MOXKHO U30paTh U3 15 4eloBeK AeNerauio B COCTaBe TPEX YeIOBEK?
OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.5

27.CKOJBKAMH CIIOCOOaMH MOXHO CMOJAEINPOBATH (pJ1ar» COCTOSIIMN U3 TPEX TOPU30HTAIBHBIX HOJIOC
Pa3IMYHBIX I[BETOB, €CIIM UMEETCS] MaTepUa MSATH Pa3IUYHBIX LIBETOB?
OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.5

28.IIpodcorozHoe Oropo hakympTeTa, COCTOsIIEE U3 9 YEeTOBEK, Ha CBOEM 3aCeIaHHH JODKHO U30paTh
TpeceaaTes, ero 3aMeCTUTENs U Ka3Hadest. CKOJIBKO Pa3IMYHBIX CIYYACB IPH 3TOM MOKET OBITH?



OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.5

29.Ha cranmum umeeTcs 6 3amacHbIX myTed. CKOJBKAMHU CIIOCOO0aMH MOYKHO pacCTaBUTh HAa HUX 4 moe3na’?
OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.5

30.Ha nucke tenedonnoro anmapata umeetcsalOmudp. Kaxaptit tenedon ATC umeet HOoMep,
3aIMChIBAEMBIH C TOMOLIBIO NATH LUGP, MpUYeM IepBas uudpa y HuX oJHa u Ta xe. Halitn HanOoubee
BO3MOXKHOE YHCJIO TaKuX aboHeHToB 3Toi cranuuu. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, I[IK
2.5

— -
31. Haiitu cyMMy BEKTOPOB afl;-2;3}, b{4:0:-1} da+ blxy +x2; y1+yz2: 21422}
OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.5

— —
32. HaiiTi pasHoOCTb BCKTOpOBa’}{q': 1;-3} b{0:-5:2} da-— b{xy —%3; Y1 —¥2: 2122},
OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.5

—
33. Haiiti npou3BeaeHre BEKTOPA Ha apeno@{-1:3:1} & —unucno 8 =-3 0K 01,0K 02, OK 03, OK
04, OK 05, OK 06, OK 07, IIK 2.5

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

—
AB 13 KOOpJIMHAT KOHLIA BEIYUCIUTh KOOpAMHATHI Hauana Bektopa. OK 01,0K 02, OK 03, OK 04, OK 05, OK
06, OK 07, IIK 2.5

s —+
35.BBIYHCINTE CKAIIPHOE TPOU3BEACHUE a{-2;3:7}, b{-9:0:2} ok 01,0K 02, OK 03, OK 04, OK
05, OK 06, OK 07, IIK 2.5

36. SIN6X + Cos 6X =1—2SiN 3X; OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.5

37.29 —36sin”(x — 2) —360s(X — 2) =0 OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, ITK 2.5

38.2SIN X - COS X + \/§ —2C0SX — \/ésin X=0; 0K 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, I[IK
2.5

39.5iN4x =200s* X —1; OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, ITK 2.5
40.sin X(Sin X + cos X) =1; OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, ITK 2.5

41.. Ompenenure MOTHYIO OBEPXHOCTH MPSIMOI IMIPHU3MBI, €CJIU €€ BEICOTa 14cM, a CTOpOHBI OcHOBaHus 12¢M, 16
cM, 20 em. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.5

42.0npenenuTh MIOMIAIb OJTHOM MOBEPXHOCTH PABHOCTOPOHHETO IIWIMHAPA, €CIIH TUIONaas OOKOBOM
noBepxHocTu 484 77 eM? OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.5

43. OOpasyromias yCe4eHHOro KoHyca 13 ¢M, pa3sHOCTh PaaMyCOB €ro OCHOBAaHHM 5 cM, IUIOMIAIb OCEBOTO
ceuenmst 204 ¢m 2. BpIumcinTe miommaas GOKOBOI OBEPXHOCTH ycedenHoro konyca. OK 01,0K 02, OK 03, OK
04, OK 05, OK 06, OK 07, I[IK 2.5

44. HaiiTi MOBEPXHOCTH IIApa, eCI IUIOMIAIh €ro OONBIIOTO Kpyra paBHa 64 77 M2 01 ,OK 02, OK 03, OK 04,
OK 05, OK 06, OK 07, IIK 2.5

45. Bricota mmuHApa 11 1M, nuameTp ocHoBaHus 18 mm. HaiinuTe: @) mnomans 60KOBOW MOBEPXHOCTH
IWIMHIPA 6) TIomaas moaHoi nosepxuocty munuaapa OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,
IIK 2.5

46. Pagnyc ocHoBanus konyca 20 cm, a Beicota 15 cM. Haiitn nosHyto u 6okxoByto nosepxuocts 01,0K 02, OK
03, OK 04, OK 05, OK 06, OK 07,IIK 2.2



47. CtopoHa OCHOBaHHMS NMPABHUIIBHON YETHIPEXYTOJLHOM MUpaMuIbl paBHa 12 cM, OOKOBasi 'paHb €€ HAKJIOHEHa
K IIOCKOCTH OCHOBaHUS Ton yriioM 6P Berauciure momans: @) 60KoBOH TOBEPXHOCTH MUPAMUJIBI; §) TIOTHOM
noBepxHocTH mupamugiel. 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.5

48. Pammycsl OCHOBaHWH yCEUEHHOTO KOHYca paBHBL 9 cM 1 15 cM, oOpasyromas HakJIOHEHa K OCHOBaHHIO IO
yrinom 45°. Haiiti 06bem xoryca. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.5

49. Jlana mpsiMasi mpu3Ma CTOPOHBI, OCHOBAaHHUS KOTOPOii paBHHEI 13¢cM, 15 cM, 14cm, BeicoTa paBHa 7cM. Haiitu:
a) MOBEPXHOCTH MPU3MBL; 0) 00beM npusmsr; OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.5

50. O6pasyromas koryca 20cM i 06pa3yeT ¢ IIOCKOCThI0 ocHoBarms yron B 30°. Haiiti 06beM KoHyca.
51. Paguychl OCHOBaHHIT ycedeHHOTro KoHyca 5 cm 1 10 cm, a ero o6bem 525 77 cm®. Haittu Beicoty. OK 01,0K

02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.5

52. Pagnyc ocHOBaHUS KOHYyca 3 cM, a BeicoTa 4 cM. Haiitin 06vem koryca. OK 01,0K 02, OK 03, OK 04, OK
05, OK 06, OK 07, IIK 2.5

53.. BricoTa npaBUIbHON YETHIPEXyroJbHON MupaMuIsl paBHa 12cM, a cropoHa ocHoBaHus 18 cM. Haiiti 00bemM
nmupamuasl. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.5

54.. Bricora mmuaapa 18 mm, nuamerp ocHoBaHus 24 nm. Hatiti o0bem mumuagpa. OK 01,0K 02, OK 03, OK
04, OK 05, OK 06, OK 07, IIK 2.5

55. Onpenenuth 0GbeM Kyba, eClli ero OBEpXHOCT paBHa 726 M°. OK 01,0K 02, OK 03, OK 04, OK 05, OK
06, OK 07, I[IK 2.5

56. Haiiti nuametp 1mapa, eciti ero oobem 2304 7 oM’ OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,
IIK 2.5

57. Haittu 06wem miapa, eciu miomans . OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.5

58. IIponsBoaHas crenennon pyakuun. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, [IK 2.5

1. y=x' 7. y=8x
2. y=x" 8. y=23Jx
3. y=x 9. y=13Jx
. y:x_?; 10. y=8x
i 5 11. y:9(/§
y=2 12. y=¥x

-]

X

59. IlpousBoaHas anredpamueckoit cymmsr OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.5

13. y=x®+13x° —12x +33/x
14, y=x2—3\/§+§—7
X
15, y=10x* +5¥x - =2 16
X

16. y=3e* +2sinx—7Inx-132
17. 'y =Ttgx —3cos X +5e* —34



18. y=12In x—56+5ctgx + 9e”
60. ITpouzBoanas nmpomssenenus OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.5

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

21. y=(12x>-6)(4x° +2)
61. Mpomussonnas uactroro OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, ITK 2.5

. y_x2+3
' 3-4x
X% —

23. y=
y TX+2
5x+10

24, y =
7—3Xx

2
62.. Teno aBmkercs BBepx o 3akony S(t) =v,t — gT ¢ HauansHo# ckopocteio Uy =30m/ ¢, g =98m/ c’.

UYepes cKombKko cekyHa ckopocth craneT pasuoit 104/ ¢? OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK
2.5

§ y , 1.,
63. Haiigre cuity, IeficTBYIOIIYI0 Ha TENO Maccoit DK , npmkymeecs mo 3axony S(t) = ét — 2t +1 B moment

spemenu t =3C. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,TIK 2.2

64. OnpeIenUTh KUHETHYECKYIO SHEPTHIO TOUKH, Maccoit M = 2K2 , aBmKyIeics Mo 3aKOHy S (t) =3t* +4 B
mowment Bpemeru t = 2C. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.5

65.Touka ABIXKETCA IO IPSAMOM MO 3aKOHY S(t) = 2t2 —3t —1. Haitu yCKOpeHHe TOUKH B MOMeHT Bpemenn t = 2C.
OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.5

66.PemuTte npumepsr OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK 2.2

4
1. Ix dx 11 JT_a
2. Ixedx a
| 12. j 5*dx
X
SO by 13, j 3-5%dx
3
4, j8x dx 14, J 12C:X
5. [stidt s X
) 15. j (4x° —15x? +14x —3)dx
6. .[4u du . )
16. J'(Gx —3x° +2x-5)dx
7. I3sin xdx s
17. j X% (1+5x)dx
8. J'\/Ecosxdx - 5
18. I(x 11x)x“dx
eX
9. |—dx 8 _oy?
jz 19 _[(BX 2; +5x)dx
X
10. j% (x® +3x% + 4x)dx
X 20. j

X



67.B rpymme copTcMeHOB 7 JIBDKHUKOB U 3 KOHbKOOEeXIa. V3 Hee cirydalilHbIM 00pa3oM BBIJIEIICHBI TPH
crioprcMeHa. HaliTi BEpOSTHOCTH TOTO, UTO BCE BEIOpAaHHBIE CIIOPTCMEHBI OKaKyTCs bbkHUKaMu. OK 01, 0K
02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.5

68.Ha monke 6 pagnonamir, U3 KOTOPHIX 1Be HerogHble. CirydaifHBIM 00pa3oM OTOMPAIOTCS ABE PAIHOIAMIIEL.
KakoBa BeposSITHOCTB TOTO, YTO OHH rojsl s ucnonaszoBanua? OK 01,0K 02, OK 03, OK 04, OK 05, OK 06,
OK 07, [IK 2.5

69.B ypue 3 Oenbix 1 7 yepHbIX mapoB. KakoBa BEpOSITHOCTH TOTO, YTO MU3BJICUCHHBIC HAYyTa]| JIBa LIapa
okaxyTes uepHbsiMu? OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.5

70.Ha yuacTke Kpocca il MOTOLMKIMCTA-TOHILIMKA HUMEETCS TPU MPENSATCTBYsA. BEpOsSTHOCTh yCHELIHOTO
MIPOXOXKACHUS TepBoro mpemnsTcTBus paBHa 0,4, Broporo 0,5, tpersero 0,6. HaifTn BepOSTHOCTH YCHEUTHOTO
MIPEOIONICHIST: @) TPEX TMPETATCTBHA; §) nByX npersitcteuit. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK
07,1IK 2.5

71.Camorner mpoTHUBHUKA OOHApYKHBaeTcsl Tpems paauosiokaropamu ¢ BepostHoctsamu 0,8; 0,7; 0,5. Kakosa
BEPOSATHOCTh OOHAPY)KCHUS CAMOJICTA: @) OJTHUM PATHOTIOKATOPOM; §) IBYMsI PaIHOIOKATOPAMH

OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.5

72.Pemmte ypaBuenusi: OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.5

a) X= 1—2x; 6) V3X+1=x-1.

p VX—2+2x+5 =1

73.Pemte ypaBuenusi: OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.5
2

a)|5x+3|:7; 6)|2x—x -3=1

Pemure HEPABCHCTBA!

o 2x=3<3. 6 13— 4xl2-1

2

74. HaiinuTe npezen nociaeaoBaTenbHOCTH lim .OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK

x> (1+2n)?

07,IIK 2.5
X?—Xx—2

75 Haiigure npenen pyukuun f(x)= —2 B Touke Xo=2. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06,
OKO07,1IK 2.5

. 2 8
76. Haiigure lim| ——— > .OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, I[IK 2.5

-2 X—2 X" -4

. 3X
77. Halinute TOYKH pa3priBa GYHKIUH Y= A A OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK
x°+3x-10

07,IIK 2.5

78. Hatigure: lim

X—6
6 JyXx+3-3

.OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.5



Oopa3en 3x3aMeHANIMOHHOTO OUJieTa:

Hpum KT — pumman ABIYIIC B r. Yccypuiicke

PaccmoTpeHo npenMeTHO-MEeTOqu4EeCKOi
KOMHUCCHEH MaTeMaTHUYECKUX U
€CTECTBEHHO-HAaY4YHBIX JUCLUILINH

« » 20 T
[Ipencenarens

/OUNO/

«_» 20 1.

DK3aMeHanoHHbIi omteT Nel
110 JUCLIUIIJIMHE «MaTeMaTI/IKa»
JUJIA HaHpaBﬂeHI/IH CIICLIMAJIBHOCTHU

KOJI, Ha3BaHHE

«YTBEpKAAIO»

3am. lupexropa o YP

« » 20

/ONO/

T.

1. Cniyuaiinoe co6biTHe 1 ero BepositHoCcTh. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.5

. 2
2. Hatinute lim| —— 2
-2 X—2 X -4

j OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.5

3. B rpynme cnopTcMeHOB 7 JBDKHUKOB M 3 KOHbKOOexkma. 13 Hee ciaydaiiHeIM 00pa3oM BBIAETICHBI TpU criopTcMeHa. Haitu
BEPOSITHOCTh TOTO, YTO BCE BBIOPaHHBIE CIIOPTCMEHBI OKaxyTcst ibbkHUKamMu. OK 01, OK 02, OK 03, OK 04, OK 05, OK 06,

OK 07, I[IK 2.5

3. TecroBble 3axanus. OueHKa Mo pe3yJibTaTaM TeCTHPOBAHMS.

1. Obmree komm4ecTBO rpaHeid y Terpasapa pasao OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.5

v
v
v
v

OO W

2. Uneo codeTanuii 4 3IEMEHTOB 110 3 pasHo OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, I[IK 2.5

3. Yucno coueranuii 5 anemenTos 1o 3 pasHo OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.5

o4
v 24
v 3
4 12
v 20

v 30

v 10

v 50

65sin x
X

4. TIpenen bpyukmun  [im
x—0

ANENEN
I = Ww
&

paseH . OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.5




v 16

X
paseH OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.5

5. TIpenen dynkuu  lim
x>0 2%

AN NI NN
BN

-1
6. Kopun ypasuerus 7x*+5x=0 pasust OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.5

0

0 u -5/7

-5/7

5/7u7/5

7. Kopens ypaBaenus £0g, x=3 pasen OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.5

ANANENEN

1/64
64
v -64
v -1/64
8. I'pagycuas mepa yria Sn/6 OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, [IK 2.5

v
v

180°

-150°

150°

120°

9. Haiitu koopaunatel Bexktopa AB, ecmu A(1;1), B(1;0) OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK
07,1IK 2.5

ANENENEN

v (24,
v (L2,
v (0;-1);
voo(-13-1);

. x=1
10. TIpemen pynkuuu B Touke lim
x—+—12

f pasen OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.5

w—

2
-2
-1/2
1/2

11. 3Hayenue npenena I|m smx paBHo OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.5

x—0 X

ANANENEN

AN
)

-1
v, oo
12. Bropas npousBoxuas dpyukuuu Y = COS X pasua OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, I[IK

2.5

COS X;

-COS X,

—sinx.

sinx

WIMHJP HEIb3s MOJIyduTh BpamenueM... OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.5

AR NI NN

13.

i

\

Mmpey2o1bHUKA 60KPY2 0OHOU U3 CILODOH;
v/ KBaJpaTa BOKPYT OJHO U3 CTOPOH;
v\ IPAMOYTOJNBHUKA BOKPYT OJIHOM U3 CTOPOH.




14. Konyc mosxeT ObITh ToTy4eH BpameHueMm... OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,1IK 2.2

v PaBHOCTOPOHHETO TPEYTrOJBHUKA BOKPYT €r0 CTOPOHBL;

V' HpAMOY201bH020 MPEY20ILHUKA 80KPY2 00HO20 U3 €20 KAMEMO8;

v OpSIMOYTOJIBHOTO TPEYTOJNBHUKA BOKPYT TUIIOTEHY3HI.
15. Pa3BepTKO#i 60KOBOIT MOBEPXHOCTHU MPSIMOTO Kpyrosoro muinunapa seisercs OK 01,0K 02, OK 03, OK 04,
OK 05, OK 06, OK 07, IIK 2.5

v\ npAMOY20JbHUK;

v\ TpeyroJbHUK;

v’ Tpanerus
16. OceBoe ceuenune yceueHHoOro konyca sisisiercst OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, I[IK
2.5

v Kpyr;

v paBHOﬁOKaﬂ mpaneuus;

v IpAMOYTOJibHAsH TPaIElus.
17 Teﬂo, TOBEPXHOCTH KOTOPOI'o COCTOUT U3 KOHCHYHOTO YHCJIa MJIIOCKUX MHOTOYT'OJIbHUKOB, HA3bIBACTCSA OK
01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.5

v\ MHOTOYrOJIbHUKOM

v’ MHO202DAHHUKOM

v\ TenoM BpalleHUs
18. Ilpsamas nmpusma, y KOTOpOi B OCHOBAHUU JIEKUT NPaBUIIbHBIA MHOTOYTOIbHUK Ha3biBaeTcsa OK 01,0K 02,
OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.5

v npasunvnoi
v' HaKJIOHHOI

v’ KyboMm
19. KonudectBo rpaHeil mectuyroiasHoi npusmel OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.5

v 6
v 8
v 10
v 12
v 16

20. Ywucna, ynorpedisieMble U cYETe MPEAMETOB, Ha3bIBAIOTCS ...
uensivu; OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.5

v’ namypanvbublmu;
V' efCTBUTENLHBIMM;
v\ pauMoHaILHLIMU;
v\ HppalMOHAIILHLIMH.
21. IlponsBoaHas MOCTOSHHOM BenuuuHs! ... OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.5

paBHa eIMHULIE
paBHa caMOi MOCTOSTHHOM

HE CYIIECTBYET

DAasHa HY1H0

22. Ilpu BBIYUCIIEHUH MPOU3BOJHOM MOCTOSIHHBIA MHOXUTENL MOXHO... OK 01,0K 02, OK 03, OK 04, OK 05,
OK 06, OK 07, IIK 2.5

ANENENEN

v' BO3BOIUTH B KBajpar

v’ gbiHOCUMb 3 3HAK NPOU3EOOHOIL

v\ He NPUHUMATH BO BHUMaHHUE

v\ IpHHATH 33 HYJIb
23. YckopeHue IpsSMOIMHEHHOTO ABIKeHUs paBHO... OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, I[IK
2.5

CKOpPOCTH OT ITyTH IO BPEMEHHU
nepeoill RPOU3600HOI O NYmMU NO 8PEMEnU

BTOPOW IPOU3BOTHOMN OT ITyTH MO BPEMEHHU

HYITIO

24, OyHKIUSA BO3pacTaeT Ha 3aJaHHOM MpoMexyTke, eciu... OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK
07,1IK 2.5

AN NN

v nepeas npou3zeo0nas NONONCUMEILHA
v/ BTOpas IPOM3BOHAS MOJIOKUTENbHA
v’ 1epBas NPOU3BOJHAS OTPHIATENLHA




v’ 1epBas NPOU3BOJHAS PABHA HYJIIO
25. CobbITHE, KOTOPOE 00M3aTEIBHO IPOU30MACT B TAHHOM MCIIBITaHMH, Ha3biBacTes ... OK 01,0K 02, OK 03,
OK 04, OK 05, OK 06, OK 07, [IK 2.5

v HEBO3MOXHBIM

v’ docmosepnbim

v’ ciyyalHBIM

v JIOCTOBEPHBIM U CIIy4aiiHbIM
26. CoObITHE, KOTOPOE TOYHO HE MPOM30MIET B JAHHOM UCIIBITaHUH , HazbiBaeTcs ... OK 01,0K 02, OK 03, OK
04, OK 05, OK 06, OK 07, IIK 2.5

v’ ciyyaiHbIM
v’ HeBO3MOICHBIM
v I0CTOBEPHBIM
v JIOCTOBEPHBIM M CIy4alHBIM
27. Beposaraocts mocroepHoro coositust OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.5

v Gonsme 1

v’ pasnal
v' pasua0

v' Menslue 1
29. BepositHOCTh HeBo3MOxkHOTO coObiThst OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, [IK 2.5

v" Gonbue 1

v' paual
V' pasna(Q

v" MmeHble 1
30. B xkaxoii yerBeptu pacnonoxen yroua 150° OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.5

Blu.

60 1l u.
Blllg.
B IV u.

ANANENRN

[ 25
31. Beruncnuts: 1m OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,1IK 2.2

12
s 12
11
s 12
£1>
v 12
£1
v 12

32. Kocunycom yria, TOUYKH €IUHUIHON OKpYXHOCTH HasbiBaeTcst OK 01,0K 02, OK 03, OK 04, OK 05, OK 06,
OK 07, IIK 2.5

v’ abcyucca

v'  opauHaTa

v\ KoOpIMHATa
33. Ha enuHnuHO# okpyskHOCTH TaHTeHe — 310 OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.5

v\ opauHaTa

v' abcicca

v\ OTHOlIEHHE a0CUUCCH K OpAUHATE

v’ omnowenue opounamol K adcyucce
34. OpauHaTol TOYKY €TMHUIHON OKpYx)HOCTH HaswiBaeTcsa OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK
07,IIK 2.5

v\ KOCHHYCOM

v\ KOTaHI€HCOM

v’ cunycom

v' TaHreHcoM
35. OcHoBHOE TpUroHOMETpHUeckoe ToxaecTBo umeet Bui: OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK
07,1IK 2.5



sin® x - cos’x = 1

sinx+cosx=0

sin® + cos %=1

sinXx+cosx-1

36. B paIuaHHOW Mepe Yol B 180° OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.5

ANANENEN

vz

v 2

v 3n

v 4z

37. Beipasure B rpagycax 3n/2 OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, I[IK 2.5

v 90’

v 180°

Vo0

v 150°

38. [eiicTBUC HAXOXKICHHS POU3BOIHOM PyHKIMH HaskiBaeTcss OK 01,0K 02, OK 03, OK 04, OK 05, OK 06,
OK 07, [IK 2.5

v Ouddepenyuposanue;

v IIOTEHLIMPOBAHME;

v norapu()MUpOBAHHE;

v MHTErpUPOBAHHE.
39. Oneparuro HaX0XKISHHUA TTepBOoOpa3HoH Wit pyHKIuHU HazpBaoT: OK 01,0K 02, OK 03, OK 04, OK 05,
OK 06, OK 07, I[IK 2.5

nuddepeHnupoBaHue;
MOTEHLUPOBaHKE;
norapu()MUpOBaHHE;
UHmezpuposanue.

40. B unrerpane j S (x)dx , f(x) -or0: OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, [IK 2.5

ANENENRN

NIEPEMEHHA UHTCTPUPOBAHUA,
TIOABIHTCTPAJILHOC BBIPAKCHUC,
nepBooOpaszHas GyHKINY,
noOblHmezPaIbHAA PyHKYU.

41. HaiiTi HeonpeAeI€HHBIN UHTErpai szin X dx oK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,
IIK 2.5

ANENENEN

v 5cos x +C
v Ssinx+C
4 5sinx + C
4 5cos x + C

42. HaiiTi Heomnpe1eI€HHBIN HHTETpal IZ dX OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.5

a) 2+C

0) 2x+C
B) i-I-C
2

r) 2x°+C
I1. Bopochl OTKPHITOTO THIA

43. - Has3bIBaeTCs TEII0, KOTOPOE COCTOMT U3 IBYX KPYTOB, HE JICKAIINX B OJHOM INIOCKOCTH H
COBMEIIACMBIX MMapaUICIbHBIM IIEPEHOCOM, U BCEX OTPE3KOB, COCTUHSFONIUX COOTBETCTBYIONINE TOYKH ITHX
KpYyroB

(Omeem: Iunundp, yunundp, HHJITHHJIP) OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, I[IK 2.5
44, - Ha3BIBACTCS MHOTOIPAHHUK, KOTOPBIA COCTOUT M3 ABYX IJIOCKUX MHOT'OYTOJBHHKOB, JICKAIIHX B
Pa3HbBIX IUIOCKOCTSIX U COBMEIIACMBIX HapaJljIeIbHBIM IIEPEHOCOM, K BCEX OTPE3KOB, COCAUHSIOIINX
COOTBETCTBYIOIIUE TOYKU ITUX MHOTOYTOJHHHUKOB



(Omeem: Ilpuzma, npuzma, IIPH3MA) OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.5

45, - Ha3bIBAETCS TEJI0, KOTOPOE COCTOUT M3 KPyra — OCHOBAHHsI, TOYKH, HE JICHKAIICH B IJIOCKOCTH
9TOTO KPyTa, - BEPIIMHBI X BCEX OTPE3KOB, COCANHSIOIINX BEPIUIMHY C TOYKAMH OCHOBAHUS
(Omeem: Konyc, konye, KOHYC) OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, I[IK 2.5

46. - Ha3BIBACTCS MHOTOTPAHHUK, KOTOPBIH COCTOUT U3 TUIOCKOT'O MHOTOYT'OJIbHUKA — OCHOBAHHS,
TOYKH, HE JICXKAIICH B TUIOCKOCTH OCHOBAHHMS - BEPIIMHBI U BCEX OTPE3KOB, COCTUHSIIOMINX BEPIINHY C TOUKAMH
OCHOBaHUS

(Omeem: ITupamuda, nupamuda, ITHPAMHTA) OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, I[IK 2.5

1
47. Unterpan J"D 2xdx pasen OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.5

(Omegem: 1)
v 4
48. Unterpan _,r_13X'dx paBeH OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.5

(Omegem: 1)

49. CooTBeTCcTBHE MEXAY palaHHON Mepoi yriia u rpaaxycHoi Mepoit yria: OK 01,0K 02, OK 03, OK 04, OK
05, OK 06, OK 07, IIK 2.5

T 180°
/2 90°

2n 360°
3n/2 270°

50. CootBercTBHE MeXAY GyHKIUIME 1 X npomsBogubiMu OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK
07,IIK 2.5

f (x) = 3x* £(x)=6x

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

51. CooTBeTcTBHE MEXAY 3HAKOM AUCKPHUMMHAHTA KBAaJpaTHOTO TpexwieHa U KoiaumdecTBoM kopHer OK 01,0K
02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.5

D=0 OxuH KOpeHb

D>0 JBa nelicTBUTENbHBIX KOPHS
D<0 JlBa KOMIIJIEKCHBIX KOPHS
52. CoOTBETCTBHE MEKAY BHIIOM TEJIOM BPAIICHHS U €T0 Ha3BaHHEM

Konyc

YceueHHbI KOHYC

Hununap




Cdepa

53. CooTBeTCTBHE MEKIY BHIOM MHOTOTpaHHHUKOM 1 ero Ha3BanueM OK 01,0K 02, OK 03, OK 04, OK 05, OK
06, OK 07, I[IK 2.5
[Mupamuna

IIpsiMOyronbHbIi NapauIeIeIuIIe ]

VYceueHnHas nupamuia

Haxmonnas npusMma

54. CootBeTcTBUE MEXY TeldoM U ero anementamu OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK
25

Hununanap JIBa ocHOBaHUs1, 00pa3yrolue, BBICOTA.
IIpuzma JIBa ocHOBaHWUs, TpaHH, pedpa, BEPIIUHEI;
Konyc OcHoBanue, 00pa3yroIue, BepIinHa
[upamuna OcHoBaHme, BepInHA, pedpa, anodema

55. IlocnenoBaTeNbHOCTh ITAMIOB CTATHCTHYECKOW PaOOTHI

1:Coop maHHBIX

2:006paboTKa TaHHBIX

3:BbIBOJIbI, IPOTHO3BI.
56. [TocnenoBaTenbHOCTE ATAINOB McceqoBaHUs GyHKIUHU Ha 3kcTpemyM OK 01,0K 02, OK 03, OK 04, OK 05,
OK 06, OK 07, I[IK 2.5

1: Haittu npousBoanyio f'(X).
2: Haiiti KpuTHYECKHE TOUYKH JaHHO# (yHKIHH, B KOTOphIX f'(X)=0
3: UccnenoBarh 3HAaK TEPBOW MPOU3BOJHON B MPOMEXKYTKAX, Ha KOTOPBIC HAHICHHBIC KPUTHUCCKUC
TOYKH [T 00macTs onpenenenus Gpyukimn y = f(x).
4: Y cTaHOBHUTH POMEKYTKH BO3pacTaHusl yObIBaHHS PYHKIMK U TOYKH MAaKCUMyMa B MHHHUMYMa
5: Beluncnuth 3HaueHUs QYHKIMHE B TOYKAX MAKCHMyMa U MUHUMYMa.
57. IlocnenoBaTeNbHOCTh  3TAIOB HCCIIeNOBaHUS (GyHKIMU Ha Touku neperuda OK 01,0K 02, OK 03, OK 04,
OK 05, OK 06, OK 07, IIK 2.5
1: Haittu BTOpyto npousBoauyro " (X).
2: Haiitn kputnueckne Touku Gyrakiun y = f(X), B koropsix f(X) obpatraercst B Hysb WIH TEPIAT
pasphiB.
3: UccnmenoBars 3HAK BTOPOI MPOW3BOAHON B MPOMEKYTKAX, HA KOTOPBIC HAWIECHHBIC KPHTHUCCKHE
TOYKH JEISIT 00acTs onpenenenns Gpyukmmu y = f(x).
4: Y CTaHOBHUTH MPOMEKYTKH BBIMTYKIOCTH BOTHYTOCTH (QDYHKIIMH U TOUKH TIepernba 1 MUHUMyMa
5: BoIuuciuTs 3HaueHUs QYHKIIMH B TOYKAX mepernoa.
58. TlocnenoBaTeIbHOCTh  ITAIIOB HAXOXKACHHUS ONPEACICHHOTO HHTEerpaa
1: Haxoaum nepBoo6pasuyto dyukimio F(X) OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,
IIK 2.5

2: TojcTaBnsieM 3HAUEHUE BEPXHETO Npeeia B mepeoodpasnyro Gpynkmuro: F(b)
3: TToacrapisieM 3HAUEHUE HUKHETO Mpejieia B epBoobpasuyo GpyHkuuo: F(a)
4: PaccumnrtsiBaeM paznocts F(b)-F(a), To ecThb, HaxoauM 4mcIIo.



59. TToce1OBaTEIBHOCTD ITAIIOB CXEMBI UCCIICAOBAHMS () yHKIIMN
1: Haxoxnmenne obsactu onpenenenus pynkuun. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK

07,1IK 2.5

oahwN

HccnenoBanne GyHKINHM Ha YETHOCTh M HEYETHOCTE.

Haxoxnenune Touek nepeceueHus rpaduka GQyHKINY ¢ ocsiMU
HaxoxneHne SKCTpeMyMOB U HHTEPBaJIOB MOHOTOHHOCTH (DyHKIIMH.
HaxoxeHne HHTEepBaJIOB BHITYKJIOCTH U BOTHYTOCTH M TOYEK neperuba rpaduka GyHKIHH.
[MocTpoenue rpaduka GyHKIHH.

60. IlocnenoBaTenbHOCTE OCHOBHBIX TPUTOHOMETPHUUECKUX YITIOB B Bo3pactatouieM nopsaxke OK 01,0K 02,
OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.5

1: n/6
2:m/4
2:7/3
3:m/2
4
5:3n/2
6:2n

3.2. CooTBeTcTBHE MEXKy OaNbHON CUCTEMOMN U CUCTEMOM OLIEHUBAHUS 110 Pe3yJIbTaTaM TECTHPOBAHHS

YCTaHaBJIMBAETCS TOCPEICTBOM CIIEYIOIICH TaOIHIbI:

Yposens
OO0BEKT [Toka3aTenu oreHUBaHUS p
Onenka pe3ybTaToB
OLICHKH Pe3yJIbTaTOB O0YUIEHHS
o0yueHHs
60 OamoB 1 MeHee «HeynoBneTBOpUTENBHO» Huskuit ypoBeHb
74 — 61 GamnoB «Y IOBIETBOPUTEIBHOY [ToporoBelil ypoBeHb
O6yuarowmiics 84 — 77 6annos «Xopomoy» [ToBbIIIEHHBIN YPOBEHD
100 — 85 6ammoB «OTIHIHOY Bricokuii ypoBeHB

4. Ouenka oTrBeTa, 00y4aroLerocss Ha BONpPOChl, 3aja4y (3aJaHue) IK3aMeHALUOHHOI 0 OuJiera.

4.1. Onenka oTBeTa, 00y4JarOIETocs Ha BOIPOCHL, 3a1a4y (3a1aHue) IK3aMEHAIIMOHHOTO OHIIeTa.

COZ[ep)KaHI/IC IIKaJIbl ONCHUBAHUA

JMeMEHTBL HeynosnersopurensHo | Y I0BIE€TBOPUTEILHO Xopouo OTnuyHO
OLICHMBaHUS
He 3aureno 3auTeHo 3auTeHo 3auTeHo
CoOTBETCTBHE OTBETOB TlomHoe
3HaYNTEILHBIE He3naunrenbHeie Ilonmoe
hopmynupoBKam HECOOTBETCTBHE I10
. MOTPEITHOCTH MOTPEITHOCTH COOTBETCTBHE
BONPOCOB (33JaHUI) BCEM BOIPOCAM
Crpykrypa,
MOCJIEI0BATENbLHOCTD M
CooTtBeTcTBHE
JIOTHKA OTBETA. ITonnoe 3HaUYUTENHHOE Hesnaunrensnoe
KPUTEPHIO IIPH
VMeHue 4erTko, HECOOTBETCTBUE HECOOTBETCTBHUE HECOOTBETCTBHUE
OTBETE Ha BCE
MTOHATHO, TPAMOTHO H KPUTEPHIO. KPUTEPHIO KPUTEPHIO
BOIIPOCHI.
CBOOOIHO M3JaraTh
CBOH MBICIH
HNmerot MecTo
HNmeroT mecTo
CYILECTBEHHbIE
HECYILIECTBEHHBIE
ITonHoe He3HaHUE ynymieHus (He3HaHNe ITonHoe
3HaHWe HOPMATHUBHBIX, N . VIYIICHUS U
HOPMAaTHUBHOU U OOJIbIIIEH YACTH U3 COOTBETCTBHE

MPaBOBBIX JIOKYMEHTOB
M cHeuaabHON

MpaBoBOM 0a3bl U

JIOKYMEHTOB U

He3HaHWE OTAEIHHBIX
(enuHUYIHBIX) pabOT

JIAHHOMY KpPUTEPUIO

crennaabHON crnenuaabHON OTBETOB Ha BCE

JIATCPATYPEL JIUTEPATYPhI JIUTEPATYPHI 11O H3 Hucia BOITPOCHI

PaTyp patyp 00s13aTeNLHOM POCEL.

Ha3BaHMUIO,
JIUTEPATYPHI.
COJIEP>KaHUIO U T.11.).

[Tonnoe

COOTBETCTBHUE
AHHOMY KPHTEPHIO.
YMeHue yBS3bIBATh YMeH#ue CBsI3aTh A Y Kputep
N YMeHue cBs3ath YMeHue cBsi3ath CrocoOHOCTh
TEOPUIO C MIPAKTUKOM, . BOIIPOCHI TCOPUH U
TEOPHIO C MPAKTUKON BOTIPOCHI TEOPHH U HHTETPUPOBATH
B TOM YHCJIC B O0JIACTH MPAKTHKH B
. paboThI He MIPAKTUKH TPOSIBIISACTCS 3HAHUS U
npodeccnoHaTLHOM OCHOBHOM
TIPOSIBIIAETCSL. penko. MIPUBJICKATH
paboThI TIPOSIBIIICTCSI.
CBE/ICHUS W3
Pa3IMYIHBIX HAYIHBIX
chep

KauecTtBo 0TBETOB Ha Ha Bce OTBeTHI Ha OOJIBITYIO 1. JlaHbI HEMOJIHBIE JlaHbl BepHBIC




JIOTIOJTHUTENBbHBIE
BOIIPOCHI

JIOIIOJIHUTEJILHBIC
BOITPOCHI
TIpeTioaBaTelIs JaHbl
HEBEpHBIC OTBETHI.

4acTh
JIOTIOJTHUTENBHBIX
BOIIPOCOB
NpernoaBaTest JaHbl
HEBEPHO.

OTBETHI HA
JIOTIOTHUTENBHBIE
BOIIPOCHI
MPEnoiaBaTes.
2. Jlan oguH
HEBEpHBII OTBET Ha
JIOTIONIHUTENbHBIE
BOTPOCHI
IpernoaBaTes.

OTBETHI Ha BCE
JIOTIOJTHUTENbHBIE
BOIIPOCHI
MpenoaaBaTersl.




