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Pabouas nporpamma aucuummuasl (MK, IIM) OO/1.11 MartemaTuka

paspaboTana B cooTBeTcTBHH ¢ DenepanbHbIM TOCYIaPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM CPEIHEro o0IIero oopa3oBaHus
ot 17 mas 2012 1. Ned413 ¢ m3MeHEHHMSMH W JONOJIHECHUSIMH, 00pazoBaTelbHOI mporpammoii Munnpocsemenus Poccun ot
23.11.22 Nel1014, ®enepanbHBIM TOCYIapCTBEHHBIM 00pa30BaTENFHBIM CTaHIAPTOM CPETHETO MPO(ECCHOHATHHOTO 00pa30BaHUS
mo creruanbHocTH 23.02.01 OpraHuzamusi IepeBO3OK W yIpaBIIeHHE Ha TpaHCHoOpTe (MO BUAAaM), YTBEPXKACH MPHUKa30M
MunncTtepcTBa 00pazoBanusg u HayKu PO ot 22 ampens 2014 r. Ne 376, ¢ m3MEHEHUSIMH | AoTONHEHUsME OT 13 mromst 2021 ., 1
ceHtaopsa 2022 r.

®opma 00ydeHus OYHAas

OBBEM JUCHUILIMHBI (MK, IIM) B YACAX C YKABAHHEM OBSI3ATEJILHOI 1 MAKCUMAJILHOI HATPY3KH
OBYYAIONLIUXCS

YacoB 1o yueOHOMY IIaHy 269 @DOopMBI IPOMEKYTOUHON aTTECTALUU:
B TOM YHCIIE: HduddepernupoBanusiii 3a4et (1 cemectp)
o0s13aTenpHas Harpy3Ka 251 Ox3ameH (2 cemectp)
CaMOCTOsATeNIbHAs padoTa 6
KOHCYJIbTAIIH 12

Pacnpenenenue yacoB qucuuminnsl (MK, IIM) no cemectpam (Kypcam)

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

Kypce>) Hroro

Henens 34 44

Bup 3ansaruii VIT | PIT (VII| PIT | VII | PIT

Jlexuun 87 87 |102(102 189 (189
[MpakTryeckue 32 32 |30 [30 [62 |62
Koncynpramm 4 4 8 |8 12 |12
Uroro ay. 119 [119 [132]132 (251 |251
KonrakTHas pabora 123 [123 |140|140 [263 (263
CamocrosiTenpHas 0 0 6 |6 6 6
pabota
Hroro 123 [123 [146|146 (269 |269




1. AHHOTAIIUA JUCHHUIIJIMHBI (MK, 1IM)
IToBTOpEHNE Kypca MaTeMaTHKH OCHOBHOHM IIKOJBL. Llenb M 3aga4ud MaTeMaTHKH IPH OCBOCHHUH CIIEIMAlbHOCTH ba3oBble
BHAHWA W YMEHUS II0 MaTeMaTuke B NMPOQECCHOHATHHOW M B TOBCEIHEBHOM IEATENbHOCTH. UMciia M BBIMHCICHUA. BrlpaxeHus n
npeoOpa3oBanus. JleHCTBUSI HaA TOJOXHUTEIBHBIMH M OTPUIATEIBHBIMU YHCIAMH, OOBIKHOBECHHBIMH W JECATHYHBIMH IPOOSIMU.
/lelicTBHs cO CTENEHSAMH, (POPMYJIIBI COKPALIEHHOTO YMHOXCEHUs. 'eoMeTpus Ha MIOCKOCTU. Buapl miockux Guryp m ux miomans.
[ Ipaxmuko-opuenmuposannsle 3a0a4u Kypce ceomempuu Ha niockocmu. IIporieHTHBIE BBIYMCICHUS [IpocThie IPOLEHTHI, Pa3HbIE
CrIocoObI WX BbIYHCICHUS. CIOXHBIE TNPOIEHTH. YPaBHEHHWA M HepaBeHCTBA. JIMHElHbIe, KBaJgpaTHbBIC, IPOOHO-THHEHHBIC
ypaBHEHHs U HepaBeHCTBa CHUCTEMbI paBHEHHH HepaBeHCTB. CHOCOOBI pelIeHHs] CUCTEM JIMHEHHBIX ypaBHeHHH. [loHATHS: MaTpHLa
2x2 n 3X3, ompenenurtens Marpuubl. Meron I'aycca. CucTeMbl HelWHEWHBIX ypaBHeHHMH. Bxonnoit koHTponb. ['eomerpus Ha
[UI0CKOCTH. Brrunciienus 1 npeoOpa3oBaHus. Y paBHEHUs U HepaBeHCTBa. [Ipsivble n IUIOCKOCTH  mpocTpaHcTBe.  OCHOBHBIE
MOHATUSL cTepeoMeTpuH. PacmosnoxeHue nmpsiMbIX U miockocrei [Ipenmer crepeomerpun. OCHOBHBIE MOHATHSA (TOUYKa, HpsMas,
[I0CKOCTh, MPOCTPaHCTBO). OCHOBHBIE aKCHOMBI cTepeoMeTpuu. llepecekaromuecs, napamieNbHble U CKPEIIUBAIOIIMECS HpsSMBIE.
[Ipr3HaK m CBOMCTBO CKpeIIMBAIOMIMXCA NMPSIMBIX. OCHOBHBIE MPOCTPAHCTBEHHBIE (GUTyphl. [lapaniaenpHOCTh HPSAMBIX, HPSAMON M
riockocTe.  [lapamrensHpie mpsMas u IwiockocTs. Ompenenerme. [IpmsHak. CoiictBa (¢ mokazatenbcTBOM). [lapasmenbHbie
rurockocTd. Onpenenenne. [Ipu3nak. CoiicTBa (C JOKa3aTenbCTBOM). TeTpasap u ero 3neMeHTHl. [lapamrenenunen u ero SIeMeHTEHI.
CBoiicTBa IPOTHBOIIONIOKHBIX TpaHEeW W AuaroHaleil mapamienenurena. [loctpoenmne cedeHwid. [lepmeHIUKYISIPHOCTD TMPSIMBIX,
MpsSIMOM M INIOCKOCTH, IockocTed IlepnenaukynspHsle mnpsmble. IlapamnensHble NpsiMble, NEPHEHIUKYISAPHBIE K IUIOCKOCTH.
[Ipy3HaK NEPHEHAUKYSIPHOCTH MNpsAMOM M miockocTu. JlokazarenscTBo. IlepneHaukynsp W HakiloHHas. [lepneHIukynspHble
riockocTH. IIpru3Hak nepneHuKyIspHOCTH IIockocTel. JlokasarenscTBo. PaccrosHus B npocrpadcree. Teopema o0 Tpex
neprneHuKyIsapax. TeopeMa o TpéX nepneHuKyIsIpax. Joka3areabcTBo. YTON MEXAY NPSIMOM U INIOCKOCTBIO. YTOI MEXIY
iockocTsamu. IlapannensHble, NepNEHAUKYISPHBIE, CKpeuluBarolmuecs npsamele Pemenue 3anad. lIpsAmble M IJIOCKOCTU B
POCTPAaHCTBE Axcuomel cmepeomempuu. IlepnenouxyiapHocmo npAMOU U NAOCKOCMU, NAPALIENbHOCHb  O08YX  NPAMBIX,
nepnenouKyIApHbIX NAOCKOCMU, NEePREeHOUKVIAPHOCMb NAOCKOcmel.. PacmonokeHue NpsMBIX U IUIOCKOCTEHl B HPOCTpaHCTBE.
[leprieHIUKYIAPHOCT U MapaUIeIbHOCTh NPAMBIX U IIockocTel. CkpenuBaromuecs npsaMsele. KoopauHaTs! U
BEKTOPBI. JlekapTOBBI KOOPIUHATEI B MPOCTpaHCTBE. PaccTossHue Mex Ty AByMs ToukamMH. KoopIuHaThl cepeauHbl 0Tpe3Ka. JleKapTOBb
KOOpAMHATHI B mpocTpaHcTBe. [IpocTeiimme 3agauu B koopauHataxX. PaccrosHue MexIy OBYMs TOYKaMH, KOOPAMHATHI CEPENUHBI
0Tpe3ka. BekTophl B MpocTpaHCTBE. Yrod Mexay BekropaMmu. CkanspHoe NMpousBeacHUe BeKTOpoB. CllokeHHE M BBIYMTAHHE
BEKTOPOB. YMHOXKEHHE BeKTOpa Ha uncio. KommnanapHsie BekTopsl. CkanspHOE MPOU3BEACHUE BEKTOPOB. PasnoikeHne BekTopa Mo
TpeM HEKOMILIaHAapHBIM BeKTopaM. KoopauHAaTBI BEKTOpa, CKAIspHOE IPOU3BEJCHHE BEKTOPOB B KOOPAMHATAX, YOI MEXIY)|
BEKTOpaMHM, Yrol MEXAy HpsAMOM M IIOCKOCTBIO, YrOold MEXAY IUIOCKOCTSMH. YpaBHEHHE IUIOCKOCTH. ['eoMeTpuYecKhil CMBICI
onpenenurens 2x2.  IIpakmuko-opuenmupoganuvie 3adayu Ha Koopounamuou niockocmu Koopounammas nnockocme.
Boiuucnenue paccmoanuu u niowaoei Ha niockocmu. Konuuecmeennvie pacuemwvr Pemenue 3amad. KoopauHaTel U BEKTOPSI
/[exapTOBbI KOOPIMHATHI B MPOCTpaHCTBE. BekTopsl B mpocTpancTBe. ClOXKEHHE U BHIYMTAHHE BEKTOPOB. YMHOXEHHE BEKTOpa Ha
qrcio. KoMianapuele BekTopbl. CralsipHOE IPOM3BEIEHHE BEKTOPOB. Pa3nojkeHre BEKTOpa MO TpeM HEKOMIIAHAPHBIM BEKTOPAM.
[Ipocreiimue 3ana4n B kKoopanHaTax. KoopanHaThI BEKTOpa, pacCTOSIHUE MEXAY TOUKaMHU, KOOPAUHATHI CepeInHBI OTpe3Ka, CKaIsIpHOe
MPOU3BENCHUE BEKTOPOB B KOOPAMHATAX, YTOJI MEXIY BEKTOPAaMH, YrOJ MEXIy NMPSMON U IIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSIMH.
(OCHOBBI TPUTOHOMETPUU. TPUrOHOMETPUYECKHE ¢ynkun.  Tpuronomerpnyeckne (GYHKIMHM HPOWU3BOJBHOTO I, 4YHCIA.
PanuanHas u rpagycHas Mepa yria. Paguannas Mepa yria. IToBopoT Toukm BOKpYr Hadana koopiauHat. OmpeneieHue cuHyca,
KOCHHYCa, TAHT€HCA M KOTaHTeHCa. 3HaKM CHHYCa, KOCHHYCA, TAHT€HCAa U KOTAHTeHCa 110 YETBEPTSIM. 3aBUCUMOCTb MEXKIy CHHYCOM,
KOCHHYCOM, TAHI'€HCOM M KOTaHI€HCOM OJHOro M TOro e yriaa. OCHOBHBIE TPUTOHOMETPUYECKHE TOXKAecTBA. DOpMyIIbI
npuBeneHusd. TpuroHomerpuueckue toxkaectsa @opmynsl npuBeaeHus. CHHYC, KOCHHYC, TAHT€HC U KOTAHTEHC yIJIOB O U -OL.
Dopmynel npuseneHus. CHHYC, KOCHHYC, TaHT€HC CYMMBI U pPa3HOCTH JBYX yrioB. CHHYC M KOCHHYC JBOHHOTO yria.
Dopmynbl monoBUHHOro yria. Cymma u pa3HocTh cMHycoB. CyMMa M pa3HOCTh KOCHHYcOB. CHHYC M KOCHHYC JBOHHOIO yria.
Dopmysbl ostoBUHHOTO yrita. [IpeoOpa3oBaHus CyMMbl TPUTOHOMETPHYECKUX (GYHKIHMH B MPOM3BEJCHUE U MPOU3BEACHUS B CYMMY.
BrolpaxeHne TpUrOHOMETpUYECKMX (YHKIMH 4Yepe3 TaHIeHC IIOJIOBUHHOTO aprymenra. [IpeoOpa3zoBaHusi TPOCTEHIINX
TPUTOHOMETPUUECKHUX BbIpakeHHH. DyHKIUHU, uX cBolicTBa. CrnocoObl 3aganus GyHkuuid. OOsacTe ONpeAeseHuss ¥ MHOXKECTBO
BHaueHui QyHKIMNA. YETHOCTD, HEUETHOCTD, EPUOANYHOCTH pyHKIMil. CriocoObl 3ananus pyHkuui. TpuronoMerpryeckre GpyHKINH,
X cBoiicTBa M rpaduku. OOJAcTh ONpeNesieHUss ¥ MHOXKECTBO 3HAUCHHMH TpUTOHOMeTpuueckux (yHkuuit. YETHOCTh, HEUETHOCTD,
[epHOANYHOCTh TPUTOHOMETpHUYecKnX (yHKImHA. CBoiicTBa M rpadukn QyHKmmit y = cos X, y = sin X, y = tg X, y = ctg Xx.
[IpeoOpa3oBanne rpaduKoOB TpUrOHOMETpUUYeCKUX (QyHKIuil.. CxkaTHe U pacTsHkeHHE rpaMKOB TPUTOHOMETPHUUCCKUX (YHKITHH.
[IpeoOpazoBanne TpaduKOB TPUTOHOMETPHUYECKUX (QYHKIMH. Onucanue npousgoOCHEEHHbIX NPOYeCco8 ¢ NOMOWbIO 2paduros
pyuxyuti.  HMcnonvzosanue — c60UCME — mMpucoHoMempuveckux — Qyukyuii 6  npogeccuonanvhuix  3a0ayax. OOpaTHBIE
TpuroHoMmerpuueckne QyHkuuu. OOpaTHBIE TPUTOHOMETpHYECKHE QyHKINH. X CBOWCTBa u rpaduku.
TpuroHomerpuieckne ypaBHEHHsI U HEpaBeHCTBA. YPaBHEHHE COS X = a. YpaBHEHHE Sin X = a. YpaBHeHHue tg X = a, ctg X = a.
PemeHne TPUTOHOMETPHUYECKUX YPaBHEHHH OCHOBHBIX THIIOB: MPOCTEHININE TPUTOHOMETPHYECKHE YPaBHEHWUS, CBOISIIHECS
KBaJpaTHBIM, pelIacMble Pa3JIoKEHHEM Ha MHOXHUTEH, OgHOpoaHble. [Ipocreiimme TpuroHoMmerpudeckne HepaBeHCTBAa. CHCTEMBI
TPUTOHOMETPHYECKHX ypaBHEHHWH. CHCTEMBI NPOCTEHIINX TPUTOHOMETPHUUYECKUX YypaBHEHWH. Pemenwe 3amad, OCHOBHI
TpuroHomerpun. TpuroHomerpuueckue  ¢yHknuu. IlpeoOpa3oBaHHEe  TPUTOHOMETPHUYECKUX  BBIpaXeHHWH.  Pemrenue
TPUTOHOMETPUYECKUX YPAaBHEHWH M HEPAaBCHCTB B TOM YHCIIE€ C MCIIOJIb30BaHMEM CBOWCTB. (pyHKImiA. KomruiekcHsie uncna. [Tonsarue)
KoMIIIeKCHOTO urcia. ConpsyKeHHbIE KOMIUIEKCHBIC YHCIa, MOAYNb M apTyMEHT KOMIUIEKCHOTO drcia. Popma 3amucu KOMIUIEKCHOTO
urcina (reoMeTpuUuecKkas, TPUTOHOMETpHUecKas, anreOpandeckas). Apu(MeTHYecKHe JEeWCTBHS C KOMIUIEKCHBIMH UHCIIaMHU.
[IpumeHeHUe KOMIIIEKCHBIX qucenl. BeIMonHEeHHE pacyeToB C TOMOLIBK KOMIUIEKCHBIX 4yHcen. Ilpumepst
MCTIONIb30BaHMsT KOMIUIEKCHBIX uucen. IlponsBonHas ¢yHkiuM, e€ npuMmeHenue. [lonstue mpousBonHoil. dopMmyinbl W npaBuia
nuppepennupoBanus. OmnpeneneHne YHCIOBOM — IOCIENOBATENLHOCTH M crocoObl  ee  3amaHus. CBOWCTBA  YHCIIOBBIX
nmocienoBarensHocTedl. OnpeneneHue mpenena IOCIEJOBaTeNbHOCTU. Bruucnenune npeneno mnocnegosarensHocTeidl. Ilpenen
(byaxunn Ha OeckonewHoctHd. Ilpenen ynkiun B Touke. Ilpupamenne aprymenra. [Ipupamenue GyHkimn. 3agadn, TpUBOIAIINE K
MOHATHIO TPOU3BOMHOW. OmpenencHne NPOU3BOAHON. ANTOPHUTM OTBICKAHHS HpPOM3BOAHON. IIpom3BOIHBIE CYMMBI, Pa3HOCTH
npowusBeneHus, yactHoro. opmynsl audpdepennuposanus. [pasuna quddepenunposanus. [Ipon3BogHbIE TPUTOHOMETPHUECKUX




(bynkuuii. [IponsBoanas cnoxnoit ¢pynkuuu. Onpenenenue ciaoxHod ¢yHkumu. IIponsBonHas TPUTOHOMETPHUYECKHUX (YHKIIHM.

[Tpow3BomHAs CiIokHON GQYHKIUH. [[oHATHE O HEMPEPHIBHOCTH (YHKIIHH. Meton  unTepBanoB. [loHsTHe  HempephIBHOH
bynkimu. CoiicTBa HempepblBHOM (QyHKIWH. CBSA3b MEXKAY HENMPEPBIBHOCTHI0O W JAUPGEPSHIHPYEMOCThIO (YHKIIMU B TOUKE.
ATITOPUTM peIIeHUs] HEPaBEHCTB METOJIOM HHTEPBAIOB. [ eoMeTpuueCcKuil U GU3HICCKUMA CMBICII MPOU3BOJHOM.

["eoMeTpHUECKH CMBICT TIPOU3BOAHON (QYHKIIUU — YTIIOBOH KOIPPUIIMEHT KacaTenbHOW K rpaduky QyHKIHH B TOYKE. YpaBHEHHE
KacaTeIbHOH K rpaduky (QyHKOWH. AJTOPUTM COCTAaBICHHS YpaBHEHHUS KacaTeNbHON K Tpaduky ¢yHKumu y=f(x). ®usmdaeckuit
CMBICJ IPOU3BOAHOMN B IpodeccCHOoHATBHEIX 3amadax. Om3mdeckuid (MeXaHHYCCKHH) CMBICI MPOM3BOTHOW — MIHOBEHHAs
CKOpocTh B MOMeHT Bpemenu t: v=S'(t). MoHoTOHHOCTh (yHKIUH. Touku 3KCTpemyMma. Bospacranune u yObiBaHHWE (YHKITHH,
COOTBETCTBHE BO3pacTaHMsi M yObIBaHHMS (YHKIUM 3HaKy NpoW3BONHOH. [ToHSATHE NPOM3BOIHON BBICIIETO MOPSIKA, COOTBETCTBUE
3HaKa BTOPOW INPOM3BOAHOW BBIMYKJIOCTH (BOTHYTOCTH) (YHKIMHM Ha OTpe3Ke. 3ajaud Ha MakCUMyM W MHUHUMYyM. [loHsTtue
ACHMIITOTBI, CIIOCOOBI MX OINpeeeHUs. AJITOPUTM HCCIeN0BaHNs (PYHKIMH M TIOCTPOCHUS ee Tpaduka C MOMOIIBIO ITPOU3BOIHOM.
/IpooHO-nuHeliHas ¢yHkuus. MccnenoBanue (yHkuuit m nocrpoenue rpaduxos lcciepoBanue QyHKIMM HAa MOHOTOHHOCTH U
noctpoenue rpagukoB. HanbGonbiree n HauMeHblIee 3Ha4eHUss QyHKUMK. HaxoxaeHne HauOONBIIEro 1 HAMMEHBIEro 3HaUYeHUH
(byHKIM, MOcTpoeHHe TpadUKOB MHOTOWICHOB C MHCIOJB30BAaHHEM alllapara MaTeMaTH4ecKoro aHanusza. Haxoowdenue
ONMUMATBEHO20 DPEe3YIbMama ¢ NOMOWbIO NPOU3BOOHOU 6 npakmuyeckux saoauax. Haumenvuwee u naubonvuiee snauenue|
pynxyuu. Pemenne 3amad. [IpomsBomnast ¢yHknmu, e€ nmpumeHenune. Popmynsl n npasmina nuddepennupoBanns. Mcecienosanue
(byHKIHI ¢ TOMOIIBIO TIPOon3BOIHOM. Hanbonbiee n HanMeHblIee 3Ha4eHNS QyHKIUN. MHOTOTPaHHUKH | Tena BpAIICHHA.
Bepmuael, pedpa, rpanu [lorsarne MHOTOTpaHHUKA. Ero sjeMeHTHI: BepmInHEI, pebpa, rpanu. Juaronans. Cedenne. Brimykisie 1
HEBBIITyKJIBIE MHOTOTpaHHUKH. lIpm3ma, e€ cocraBmsiomue, cedeHue. lIpsimas u mpaBmibHas npu3Mbl. [loHsTHe npm3Mbl. Ee
OCHOBaHHUS M OOKOBBIC TpaHU. Bricota mpmsmel. [Ipsamas u HakinoHHas npusMa. [IpaBmisHas npmsma. Ee ceuenne. [lapannenenumen,
ky0. Ceuenue kybOa, mapaienenumesaa. [lapanmenenunes, CBOMCTBa NPSIMOYTOJILHOTO mapaenenumnena, kyo. CeueHnue KyoOa,
napamnenenunena. [lupamuma, e€ cocraBistomue, cedeHue. [IpaBuinbHas nupamuga. YcedeHHas nupamuna. Ilupammma u ee
bnemenTsl. Ceuenne nupamuisl. IlpaBunbHas nupampna. YcedeHHas nupampzna. bokoBas M IOJHAs MOBEPXHOCTh MPHU3MBI
nupamMuabl. [lnomans OOKOBOW M MOJHOW MOBEPXHOCTH MpPU3MBbI, mupamuibl. Cummerpus B KyOe, Napajulenenunesne, MpuMe,
nupamue. CUMMETpUsT OTHOCHUTEIBHO TOYKH, NMPSMOMW, Mmiiockoctd. CuMmMMeTpus B KyOe, mapajielienurese, npu3Me, Mupamuie.
[Ipumepor cummempuil 6 npogpeccuu. Cummempus 6 npupooe, apxumexmype, mexuuxe, 6 ovimy. I1paBUIbHBIE MHOTOTPAaHHUKH,
ux cBoiicTBa [loHsATHE MpaBMIFHOrO MHOTOTrpaHHHMKA. CBOMCTBA MpPaBMJIBHBIX MHOTOTPAaHHHUKOB. LIMIMHAp, €ro cCoOCTaBISIOIIME.
Ceuenne tmnueApa. Llunumanp u ero snementsl. CedeHuWe IWIMHApa (HapajulelibHOE OCHOBaHMIO M och). Cedenme. Pa3BepTka
mHEApa. Konyc, ero cocrapmsronmme. Ceuenue xonyca. Konyc m ero smementsl. CedeHne KoHyca (MapajuieIbHOE OCHOBAHHIO H
MpoXoAslnee dYepe3 BEpIINHY), KOHMYECKHe cedeHMs. Pa3BepTka KoHyca. YcedeHHBIH KoHyc. CedeHHE yCEe4eHHOTO KOHYyca.
Y ceuennrrit konyc. Ero oOpasytomas u Beicota. Cedenue ycedenHoro konyca. llap u coepa, ux ceuenus. lllap u cdepa. Bzaumuoe
pacrionokerne cdepsl U miockoctu. Ceuenue rmapa, chepbl. [lonstue 06 obdbeme Tenma. OTHOIICHHE OOBEMOB TOIOOHBIX TEI.
[Toustue 06 oobeMe Tena. OOBeM Kyba M HpsAMOYrosibHOTO mapajuienenumnena. O0beM mpusMbl U muwuHApPa. OTHOIICHHE 00BEMOB
M0JOOHBIX Tel. ['eoMeTpUYEeCKHiA CMBICH ONpeAeauTess 3-ro nopsiaka. O0beMbl U IUIONIAIU OBEpXHOCTEH Tein. OObeMBbI MUPAMUJIBI U
KkoHyca. O0beM 1mapa. [Inomann noBepxHocteii Tes. KoMOMHanMii MHOTOrpaHHUKOB U Tell BpalleHus. KoMOMHAIMK TeOMeTPUYECKHX|
ren. ['eomerpuyeckne KOMOMHAIIMM Ha TpaKTHKe. Mcnonv3oeanue KOMOUHAWUL MHO20ZDAHHUKOS U Mel 8pAujeHusi 68 NpaKmuKo-
opuenmuposannvix 3a0auax. Pemenue 3a1ad. MHOTOTpaHHUKH U Tena BpameHus. O0beMbl U IUTONIa 1 TOBEPXHOCTH MHOTOI'PaHHUKOB
1 e BpameHus. [leppooOpasnast  ¢yHKIMH, €& IpUMEHeHre. 3ajada O BOCCTAaHOBIICHWM 3aKOHAa JABW)KEHHS 110 HM3BECTHOM
ckopoctu. [lonsTre nuTerpupoBanns. O3HaKOMJICHHE ¢ MOHSATHEM MHTErpalia u rnepBoodpasHoit ast Gpynkunu y=f(x). Pemenue 3anaq
Ha CBS3b NIEPBOOOPA3HON 1 ee MPOW3BOJHOM, BEIYHMCIEHHE NTepBO0Opa3HON i faHHO# QyHKumu. Tabmuia GopMys A1 HaX0KAESHUS
MepBOOOpa3HBIX. [3ydeHHne NpaBmiia BBEIYMCICHUS TepBooOpasHod [Inmomane kpuBonmHEiHON Tpanennu. ®opmyna HproToHa-
UlefiOnnna. 3ajadn, MPUBOIAIINE K TTOHATHIO ONPEJEICHHOTO MHTETpaia — O BBIYMCICHUH IO KPUBOJIMHEHHON Tparenun, o
nepeMelneHnn Touku. [loHsTHe ompenenéHHOro MHTErpana. ['eomerpnueckuii M (U3MYECKUH CMBICI ONPENEICHHOTO WHTETpaa.
Dopmyna Hetorona — JleiiOuuia. HeonpeneaeHHbIN 1 ONMpeaeiCHHbIH HHTerpaibl. [IoHATHE HEOMpeaeIeHHOro HHTerpaia. [loHsaTHe
00 ompeneNeHHOM HWHTErpaje Kak IUIOmaaM KPHBOJIMHEHHOIN Tpameunu. ['eoMeTpuyeckuii CMBICI OINpeeleHHOr0 HHTErpaja.
OnpeeneHHbI MHTEeTpal B XKU3HU. [ eomempuueckul cmulci onpedeieHno2o unmeepana. @opmyna Hoiomona — Jleiibnuya. Pewenue)
Badau na npumeHnenue unmespana Oas GbIYUCIEHUS Puzuueckux searuyun u niowaoei. Pemenue 3amay. [lepBooOpasHas QyHKnH, €€
npumeHenue. [lepBooOpasnas ¢yHkumu. IlpaBuia HaxoxieHus nepBooOpasHbix. Ee npumenenune.Crenenu um kopHu. CreneHHas
byaknms. CrenenHass QyHKus, e€ cBoiictBa. [loHATHE KOpHS N-0¥ CTENEHHW W3 ACHCTBUTENBHOTO uyncia. DYHKIUM KOpHS N-0if]
cTerieHH, WX cBoicTBa M Tpadumku. CBoiicTBa KOpHS n-oii cremeHH. IIpeoOpa3oBaHWE BBIpAKEHUI C KOPHAMH N-OH CTETEHH.
[TpeoOpazoBaHye UppaOHATIBHBIX BhIpakeHHH. CBOICTBa CTENIEHH ¢ PAllOHAIBHBIMU M JEHCTBUTENHHBIMU TIOKa3aTesiMu. [lonsrue
CTENIEHN C JIIOOBIM palMOHAJIBHBIM IOKa3aresieM. CTeneHHble (QYHKIMH, UX CBOiicTBa M Tpaduku. PemnreHue upparuoHanbHBIX
YpaBHEHMH M HEpaBEHCTB. PaBHOCHIBHOCTb MpPpAlMOHAIBHBIX YPAaBHEHUH M HepaBeHCTB. Merojasl HMX pelieHus. Pemenue
MppalOHAIbHBIX ypaBHEeHMH W HepaBeHCTB. CreneHu u KopHH. CrenenHas ¢yHkums. OnpeneneHue CTENEHHOH (QyHKIMU.
lcrionb30BaHUE €€ CBOMCTB NP pellleHMHaBHEHUN HepaBeHCTB. [lokazaTenbHas ¢ynkmusa.  [lokaszarenpHast QyHKIHA, €€
cBoiicTBa. CTemeHb C MPON3BOIBHBIM JIEHCTBUTENFHBIM MOKa3aTeneM. Ompenenenne noKa3aTenbHON (PyHKINH, ee CBOWCTBA U rpaduK.
3HAKOMCTBO C TPUMEHEHHEM IIOKa3aTeNbHOW (yHKIMH. PemeHne moka3aTelIbHBIX ypaBHEHHH (YHKIIMOHAIBHO-TPaQUIECKIM
MeToZoM. PemieHme moKa3aTeNbHBIX YpPaBHEHHH W HEpaBEHCTB. PelleHWe IMOKa3aTeNbHBIX YPAaBHEHUI METOJOM ypaBHHBAHUS
[oKa3aTesiei, METOJOM BBEJCHHS HOBOW TlepeMEHHOW, (YHKIIMOHATIHHO-TpaQUUEeCKUM METOoIOM. PelleHne MoKa3aTeabHbIX|
HepaBeHCTB. CHCTEMBI NOKa3aTeNbHBIX YpaBHEHHWHA. PemeHne cucteM mMmokas3aTelbHBIX ypaBHeHHH. Pemenwe 3amau. ITokasarenbHas
(bynknus. PerneHune moxasaTeNbHBIX YpPaBHEHHMH METOJOM YpaBHHMBAHHMS IIOKa3aTelieil M METOJIOM BBEICHHUS HOBOW II€pEMEHHOM.
Pemenne MOKAa3aTeNbHBIX HepaBeHCTB. Jlorapugmsl. Jlorapupmudeckas Gynkuns. Jlorapudm uncna. JlecsTuaHbIH
1 HaTypaJbHBIN JlorapudMel, anciio e. Jlorapudm yncna. JlecaTnuHblid 1 HaTypalbHbIH JorapudMsl, yucio e. CpoiicTBa ioraprugmMos.
Omneparust norapudmupoBanust. CoiictBa sorapudgmo. Onepanus norapupmupoBanus Jlorapupmudeckas GpyHkuus, ee cBoicTBa.
Ulorapudmudeckast GyHKIMS U ee cBoicTBa. Pemenne norapuMuieckux ypaBHEHMH M HepaBeHCTB. IloHsTue JorapudMuueckoro
ypaBHeHHA. Omepanus NOTEHIMPOBAaHUS. TpH OCHOBHBIX METO/AA pEIICHUS JIorapu(MHUYECKUX YpaBHEHHH: (YHKINOHAIBHOA
rpadmdecknii, MeTOA TIOTCHIIMPOBAHMSA, METOA BBEACHUS HOBOM mnepemeHHOW. Jlorapudmudeckne HepaBeHCTBa. CHCTEMBI
morapuMudecknx ypaBHEHHH. AJNTOPUTM pEIIEHUS CHUCTEMBl YpaBHEHHH. PaBHOCHIIBHOCTH JIOTapU(PMHUYECKHX ypaBHEHUH W




HepaBeHCTB. Jloeapugmur 6 npupode u mexuuke. Ilpumenenue nozcapupma. Jlocapu@pmuveckas cnupanrs 6 npupooe. Ee
lamemamuueckue ceoticmea. Pemenne 3anad. Jlorapudmel. Jlorapupmudeckas GyHkius. Pemenne nmpoctedmmx jJorapuGMUIecKuX|
ypaBHEHHA. MHOXKECTBA. DJIEMEHTHI Teopun rpadoB. MHoxkecTBa. [loHsitme MHOXecTBa. IlomMHOkecTBo. Omepanuu ¢
MHOXKeCcTBaMU. Onepayuu ¢ muosxcecmsamu. Onepayuu ¢ muodicecmeamu. Pewenue npuxnaouwvix 3adau. I'padel. [lonsartue rpada.
CBs3HBI Tpad, AepeBo, IUKI Tpad Ha ImIockocTtd. Pemenwe 3amad. MuoxkectBa. I'padppl M ux mnpumeHeHue. Omepanuu ¢
MHOXecTBaMU. OmnicaHne peabHBIX CUTYaIli ¢ TIOMOIIBI0 MHOKECTB. [IpnMeHeHne rpad)oB K pemieHnio  3a/1ad. DeMeHTH]
KOMOWHATOPUKH, CTAaTHCTHKH W TEOpHUH BeposTHOCTeW. OCHOBHBIE NOHATHA KOMOWHaTOpwKkh. IlepecTaHOBKH, pa3MeEmeHHS,
coueranusi. CoObITHE, BEpOATHOCTH cOObITHS. CllOXKEHUE M yMHOXeHHUe Beposimuocmeti. COBMECTHbIE U HECOBMECTHBIE COOBITHSI.
TeopeMbl 0 BEPOSITHOCTH CYMMBI COOBITHI. Y CIIOBHAsI BEPOSTHOCT. 3aBUCHMBIE U HE3aBUCHMBIE COOBITHS. T€OpeMbl O BEPOSTHOCTH
poM3BeACHUsS COOBITHH.  Beposmuocms 6 npogeccuonanvhvix 3adauax. OmHocumenvuas uyacmoma coOblmus, CE0UCmBEo ee
ycmouuueocmu. Cmamucmuyeckoe onpedenenue eeposmuocmu. Oyenka eeposmuocmu cobvimus. JIUCKpeTHas cirydaliHasi BeJIMUMHA,
BakoH e€ pacmpeneneHus. Bunel cimyuailHeix BenuuuH. OnpeseneHHe IUCKPETHON ciydailHOM BenMYMHBL. 3aKOH pacHpereseHUs
TCKpeTHOH ciydaifHON BennuuHBI. Ee YncioBBIE XapaKTepHCTHKH. 3aJadd MaTeMaTH4eCKOH CTaTUCTHKH. BapuarwoHHBIN psm.
[Tomuron wactot u ructorpamma. CTaTHCTHYECKUE XapaKTEPUCTUKA psifa HabmromaeMbIX aHHBIX. CocTaBlieHHE TaONHIl U AHarpamm|
Ha mnpakTuke. llepBuuHas o00paOoOTKa CTaTHCTHYECKMX JaHHBIX. ['paduueckoe WX TmpencTaBieHHe. HaxoXaeHue CpemHuX|
XapaKTepUCTHK, HAOIOJaeMbIX IaHHBIX. PemreHue 3amad. OIeMEHTHl KOMOMHATOPUKHA W TEOPHH BEPOATHOCTEH. OIIeMEHTH]
KomMOnHaTopuku. CoOBITHE, BEPOATHOCTH COOBITHA. CIOXECHHE W YMHOXCHHE BEpOSATHOCTEH. YpaBHCHHS W HEpPaBEHCTBA.
[PaBHOCHIIPHOCTE ypaBHEHHMI W HepaBeHCTB. OOmINe METOIBI pemieHHs. PaBHOCWIIBHOCTH ypaBHEHHI W HepaBeHCTB OmpeneneHus.
(OCHOBHBIC TEOpEMbl PAaBHOCHJIBHBIX IEPEXOaX B YpaBHEHHUSX W HepaBeHCTBaxX. OOIIMe METOIbI PEUIeHHs YpaBHEHUI: mepexon oT
paBeHCTBA (DYHKIMH K PaBCHCTBY apryMEHTOB JJIsi MOHOTOHHBIX (DYHKIHUH, METOJ| Pa3JIOKCHHS HAa MHOXHTEIH, METOJ BBEICHHS
HOBOIT MepeMeHHOH, (yHKIIMOHATbHO-Tpaduyeckuii Metoa. OOIIKMe METOIbI PEIICHUST HEPABCHCTR: MEPEX0/] OT CPABHEHUS 3HAYCHUN
(byHKIMI K CPAaBHEHHIO 3HAUEHUI apTyMEHTOB U1 MOHOTOHHBIX (DYHKIHMI, METOJI HHTEPBaIOB, ()yHKIMOHAIBHO-TpaGUIECKUil METOI.
['padrueckuii METOJ pellieHHs ypaBHCHHM, HepaBeHCTB. OOIIME METOMbI PEIICHHS HEPAaBEHCTB: MEPEXOJ OT CPaBHEHUS 3HAUYCHHIA
(byHKIMI K CPAaBHEHHIO 3HAUEHUH apTyMEHTOB Ui MOHOTOHHBIX (DYHKIHMI, METOJl HHTEPBAJIOB, (YHKIIMOHAIBHO -TpaduIecKuii MeToI.
["paduaeckuii MeTo I pemieHUs ypaBHEHUI W HEPaBCHCTB. Y paBHEHU W HEpaBeHCTBa ¢ MoayneM. OmpenerneHne Moayis. Packpeitue
Moayns 1o ompeneneHuto. llpocTeiflinue ypaBHEHHMsT W HEpPABEHCTBA C MoOAyJieM. lIpuMeHeHue paBHOCHIIBHBIX IEPEXOAOB B
ONpEJEIICHHBIX TUIIAX YPaBHEHUM U HEPABEHCTB C MOJAYJIEM. YpPaBHEHHUS U HEPABEHCTBA C MapaMETPOM. 3HAKOMCTBO € MapaMETPOM.
[IpocTeiimue ypaBHEHUS U HEpaBeHCTBA ¢ mapameTpoM. Cocmasnenue u peuieHue npo@ecCUoHaIbHblX 3a0a4 ¢ NOMOUWBIO YPABHEHUI.
Pewuenue mekcmossix 3a0ay npogeccuonanbho2o cooepicanus. Pemenne 3agad. YpaBHeHUS 1 HepaBeHCTBa. COCTaBICHHE U PEIICHIE
MpoQeCCHOHANBHBIX 33249 C IIOMOIIBI0 ypaBHeHU. OOMIre MEeTO bl PEeIICHNsT YpaBHEHIA. Y paBHEHUS U HEPABEHCTBA C MOAYJIEM U C
mapamMeTpamHu.




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

Kox |OOI[. 11 MaremaTnka

21

TpeboBaHus K MpeIBapUTEIbHOI MOATO0TOBKE 00y4aK0IIerocs:

2.1.

,Z[I/ICIII/IHJ'II/IHa HC Tpe6yeT Hpe]lBapPITeHLHOﬁ IIOJArOTOBKH.

2.2

JAMCHUTINHBI U IPAKTUKHU, VIS KOTOPBLIX 0cBOeHUe JaHHO# qucuunauabl (MK, IIM) Heo0xoaumo Kak
npealiecTByoLee:

2.2.

OO0O/I.13®Pwu3uka

2.2.

OI1.01 Nmxenepnas rpaduka

3. IEPEYEHDb IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHHS 110 JUCHUIIJIMHE (MK, IIM),
COOTHECEHHBIX C INTAHAUPYEMBIMHU PE3YJIbTATAMHU OCBOEHHUSA OBPA3OBATEJILHOM

B pesyabrare ocBoenus qucuumiunsl (MK, IIM) o0yuarommuiicst 10/KeH

3.1

JIMYHOCTHBIE pe3yJabTarThbl:

3.1.
1

-(opmMupoBaHKE MPEACTABICHUH O MaTEMAaTHKE KaK YHHBEPCAIBHOM SI3bIKE HAYKH, CPEJICTBE MOACIUPOBAHUS SBICHUN U
MPOLIECCOB, HIIESIX U METOJaX MAaTEMaTHKY;

3.1
2

-(I)OpMI/IpOBaHI/IC 3HAYUMOCTH MATCMATUKHU U1 HAYYHO-TEXHUYICCKOT' O Iporpecca, C(i)OpMPIpOBaHHOCTB OTHOIICHHA K
MAaTEMaTHUKE KaK K 4aCTHU O6H.[e‘1€J'IOB€‘I€CKOfI KYJbTYPbI 4€PE3 3HAKOMCTBO C HCTOpI/Ieﬁ Ppa3BUTHA MAaTCMATHUKHU, 3BOJ'IIOL[I/I€I\/'I
MAaTEMAaTUYCCKUX Hﬂeﬁ;

3.1
3

-OBJIaICHHE MaTeMaTHYECKUMH 3HAaHUSIMH U YMEHUSIMU, HEOOXOAUMBIMH B IIOBCEHEBHOM KHU3HH, 1JIs1 OCBOCHHUS CMEKHBIX
€CTEeCTBEHHO-HAYYHBIX AUCUMIUIMH U TUCHUILIMH TPO()ECCHOHAIBHOTO [UKIIA, AJIS TOJy4eHHs 00pa3oBaHus B 00JIaCTsIX, HE
TpeOYIOIX YIrIyOIeHHOH MaTeMaTH4YeCKON ITOITOTOBKH;

3.1

- pa3sBUTHUC JIOTUICCKOI'O MBIIJICHUA, IPOCTPAHCTBECHHOI'O Boo6pa>1<eH1/m, aHFOpPITMH‘IeCKOﬁ KYJbTYPbI, KDUTUIHOCTH

3.1
5

-OBJIAACHUC MATEMATHYCCKUMU 3HAHUAMU U YMCHUAMU, HeO6XOJII/IMLIMI/I B HOBCC[[HCBHOﬁ JKU3HHU, IJI1 OCBOCHHUA CMCXKHBIX
€CTCCTBCHHO-HAYUYHBIX JUCHHUILIJIMH U JUCHUIIJINH HpO(I)eCCI/IOHaHLHOFO UKIa, 4714 MOJTyUYCHUA 06pa30BaHI/Iﬂ B 06J'IaCT$1X, HC

3.1

- (hpopMupoOBaHKE TOTOBHOCTH M CIIOCOOHOCTH K CAMOCTOSATEIILHON TBOPUECKOW U OTBETCTBEHHOM NIEATEIHbHOCTH;

3.1
7

- (I)OpMI/IPOBaHI/Ie TOTOBHOCTH M CIIOCOOHOCTH K 06p330BaHI/I}O, B TOM 4HCJIC CaM006p330BaHI/I}O, Ha MPOTAKCHUU BCeit
JKU3HH; CO3HATCIbHOC OTHOLICHHUEC K HCTIPCPBIBHOMY O6paSOBaHI/I}O KaK yCJIOBUIO YCHGLHHOﬁ HpO(I)CCCPIOHaJ'IBHOfI u

3.1
8

- (hopMHpOBaHUE FTOTOBHOCTH K KOJJIEKTUBHOM paboTe, COTPYAHUYECTBY CO CBEPCTHHKAMHU B 00pa30BaTeNIbHOM,
0OIIIECTBEHHO TOJIE3HOH, y4eOHO-NCCIIeI0BATEIbCKOM, MPOEKTHON U APYTUX BUAAX NCATEIBHOCTH;

3.1.
9

-(opMHPOBaHUE OTHOIICHUS K MTPOGECCHOHATBHOMN e TEIbHOCTH KaK BO3MOYKHOCTH YYaCTHS B PEIICHUH JIUYHBIX,
00IIIeCTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHAIHLHBIX TPOOIIEM;

3.2

MeTanpeameTHbIe Pe3yabTBTHI:

3.2.
1

“YMCHUEC CaMOCTOATCIILHO ONPCACIIATh HEIN ACATCIIBHOCTU U COCTABJIATD IJIaHbI JCATCIIbHOCTHU,; CAMOCTOATEILHO
OCYIIECTBJIATH, KOHTPOJHUPOBATH U KOPPEKTUPOBATH ACATCIBHOCTD, UCTIOJIB30BATH BCE BO3MOXKHBIC PECYPCHI 1JIsA
JOCTHUKCHHUS ITOCTABJICHHBIX L[CJ'ICfI 1 p€aIn3alvu IJIaHOB ACATCIIbHOCTH, BI)I6I/IpaTI) YCHEUIHBIC CTPATCTHUU B Pa3JIMIYHBIX
CUTyalusiXx,

3.2.
2

-yMeHHe IPOAYKTHUBHO OOIIAThCS U B3aMMOJICHICTBOBATH B MPOIIECCE COBMECTHOU JESATENILHOCTH, YUUTHIBATh MO3ULIAU
JPYTUX YYACTHUKOB IEATSIBHOCTH, 3P (HEKTUBHO pa3pemaTh KOHPIUKTHL,

3.2.
3

-BJIaJICHNE HAaBBIKAaMH [T03HABATEBHON, yIeOHO-HCCIe0BATEIBCKON M IPOSKTHOM 1eATEIFHOCTH, HABBIKAMH pa3pelIeHUs
po6ieM; CHoCOOHOCTh ¥ TOTOBHOCTE K CAMOCTOSITEIbHOMY TIOMCKY METOAOB PEIICHHUS MPaKTHYECKHUX 33/1a4, IPUMEHEHHIO
Pa3IMYHBIX METOIOB ITO3HAHMS;

3.2.
4

-TOTOBHOCTH U CTIOCOOHOCTH K CAMOCTOSATENIFHON MH(POPMAIIHOHHO-TI03HABATEIILHON ACATEIEHOCTH, BKITIOYast YMEHUE
OPHUEHTUPOBATKLCS B PA3IMIHBIX HCTOYHUKAX UHPOPMAITUH, KPUTHIECKH OIEHUBATH M HHTEPIPETUPOBATH HHPOPMAITHIO,
MOJTy4aeMyT0 U3 PA3JINIHBIX HCTOYHUKOB;

3.2.
5

-BJIAACHUC A3BIKOBBIMU CPEACTBAMU: YMEHUE SACHO, JIOTUYHO U TOYHO H3JIaraTb CBOIO TOYKY 3pCHUSA, UCIIOJIB30BATH
AJICKBATHBIC A3BIKOBLIC CPEACTBA,

3.2.
6

-BJIaICHUC HABBIKaMH IO3HABATEIbHON pe(I)J'ICKCI/II/I KaK OCO3HaHMs COBEPIIACMbIX HCﬁCTBHﬁ 1 MBICJIMTCIIbHBIX IMMPOLIECCCOB,
HX PE3YJIbTATOB U OCHOBaHHﬁ, TpaHUIl CBOCTO 3HAHUS U HE3HAHUA, HOBBIX ITO3HABATCJIbHBIX 3a/la4 U CPEACTB AJId UX
JOCTUIKCHUSA, HEJICYCTPEMIICHHOCTD B IOWCKAaX U IMIPUHATUN peHJeHPIﬁ, COO6paSHTCHBHOCTB 1 MHTYUIUA, Pa3BUTOCTH
IIPOCTPAHCTBECHHBIX HpC}ICTaBHeHHﬁ; CIIOCOOHOCTH BOCIIPUHUMATH KPACOTY U TapMOHWIO MHUPA,

3.2.
7

-~HEJICYCTPEMJICHHOCTD B IIOUCKAX U MPUHATHH pemeHHﬁ, COO6pa3I/ITeJ'H>HOCTI> 1 MHTYUIUA, PA3BUTOCTb MMPOCTPAHCTBEHHBIX
HpeﬂCTaBHCHHﬁ; CIIOCOOHOCTH BOCHHPUHUMATDH KPACOTY U TapMOHHUIO MHUpPa

B pe3yabrare ocBoenust nucuuminnsl (MK, IIM) o0yuyaromuiicst 10/KeH:

3.3

IIpeamMeTHbIe pe3yabTaThI:

3.3.
1

- C(i)OpMI/IpOBaHHOCTB HpeHCTaBHGHHﬁ O Mar€MaTHUKE KaK 4aCTH MI/IpOBoﬁ KYJbTYPbI U MECTC MATEMATUKU B COBpCMeHHOfI
OUBHUJIN3allMH, croco0ax omucaHus SBJICHUM PEAJIbHOIO MUPpa HAa MATEMATUYCCKOM S3BIKC;




.|~ MAaTeMAaTUYCCKUX MOACIAX, O3BOJIAIOIINX OIMUCBHIBATL U U3YyYaTh PA3HBIC IPOLUECCCHI U ABJICHUSA; TIOHUMAaHUE BO3MOKHOCTHU

AKCHMOMAaTHUYECKOI'0 IMOCTPOCHUA MAaTEMAaTUICCKUX Teopm71;

.|-BJIaACTh METOJaMHU TOKA3aTCIBCTB U AJITOPUTMOB PEHICHUA, YMCHUC UX IIPUMEHATDH, IIPOBOAUTH JOKA3aTCIBHBIC

pacCyXaceHus B XO0A€ pCLICHUA 3a1a4;

-|-BJIaACTh CTAHAAPTHBIMU MPUEMaMU PCHICHUA pAallUOHAJIbHBIX U HPppAallUOHAJIBbHBIX, TOKA3aTCIbHbIX, CTCTICHHBIX,

TPUTOHOMETPUICCKUX ypaBHeHI/Iﬁ 1 HCPABCHCTB, UX CUCTCM,; UCTIOJIb30BAHUE I'OTOBLIX KOMIIBIOTCPHBIX IMTPOTrpaMM, B TOM
YHUCJIC IJI MOUCKA MYTU PCHICHUSA U UJITTIOCTPALIUU PECIICHUA ypaBHeHI/Iﬁ 1 HCPABCHCTB,

.|-IPpEACTABIICHUE 00 OCHOBHBIX MOHATHSIX MaTeMaTHUYECKOTO aHAJIN3a U UX CBOI\/'ICTBaX, BJIaICHUE YMCHUEM XapaKTEPU30BaTh

IOBCICHHUC (byHKHI/Iﬁ, HCIIOJIb30BAHUE TTOTTYYE€HHBIX 3HAHMI IS ONTMCAHUS B aHAIH3a PpCaTBHBIX SaBI/ICI/IMOCTCI\/'I;

.|-BJIaJICTh OCHOBHBIMU MOHATUAMU O MJIOCKUX U MMPOCTPAHCTBECHHBIX T'COMCTPUYCCKUX (bnrypax, HUX OCHOBHBIX CBOP‘ICTBaX;

YMETb PacHo3HaBaTh FreOMETPUUECKUE (DUTYPHI Ha YePTEXKaxX, MOJCISX U B PEAILHOM MUpE; MPUMEHEHHE U3YUYEHHBIX
CBOMCTB reoMeTpHdecKuX GUryp u GopmMyn Al pelIeHust TeOMETPHUYECKHX 3aad U 3aa4 C IPAaKTHIECKUM COJCPIKaHUEM;

.|~ OpE€ACTaBJICHUE O MPOLECCAX U ABJICHUAX, UMCIOIINUX BepOHTHOCTHLIﬁ XapaKkTep, CTaTUCTUYCCKUX 3aKOHOMCPHOCTAIX B

PpCajibHOM MUPE, OCHOBHLIX MMOHATHUAX 3HeMeHTapHOI>II TCOpUU BepOHTHOCTeﬁ; yMeHI/Iﬁ HaXOJUTb U OLIEHUBATH BEPOATHOCTHU
HaCTYIUICHU COOBITHII B HpOCTeﬁHIIdX MPAKTUYCCKUX CUTYyallusAX U OCHOBHBIC XapaKTCPUCTHUKHU CHy‘IafIHLIX BCJIMYUH,

3.3.

-BJIAACTh HAaBBIKaAMU UCIIOJB30BaHNA TOTOBBIX KOMIIBIOTEPHBIX IMTPOrpaMM IIpU pEHICHUU 3ada4.

3.5

OcBouTthb 001Me ¥ MPodecCHOHATIbHBIE KOMIIETEHIIUU




OK 01. Bpbioupatsn
0co0bI pelleHMsl 3a7a4
do(hecCOHAIBHOM
ATEJHLHOCTH
YUMEHHTEJHHO K
3IMYHBIM KOHTEKCTaM

B yacTH TPyA0BOro BOCIUTAHUSA

-TOTOBHOCTB K TPYIY, OCO3HaHHE [IECHHOCTH MacTEPCTBa, TPYJOII00HE;
-TOTOBHOCTb K aKTUBHOMW JEATENBHOCTH TEXHOJIOTUYECKOHN U COLMATIbHON
HAIpaBJIEHHOCTH, CHOCOOHOCTh HHUIIUUPOBATb,

- IUTAHUPOBATh ¥ CAaMOCTOSITENILHO BBITIOJIHSTh TaKyIO JESTEIbHOCTS;

-MHTEPEC K Pa3yInuHbIM cepam MpodecCHOHANBHON e TeIEHOCTH,

- OBiajeHne yHHBEPCATbHBIMH Y4eOHBIMHU NMO3HABATEIbHBIMH JI€HCTBHSMH:
a)0a30BBbIC JIOTHUCCKUE JICHCTBUS:

-CaMOCTOSTENBHO (POPMYJIMPOBATh M aKTYAJIM3UPOBaTh MPo0IeMy, paccMaTpuBaTh
ee BCECTOPOHHE;

-yCTaHaBIMBATh CYLIECTBEHHBIN MIPU3HAK WIM OCHOBAHUS JUIS CPABHEHHS,
Kaccu(puKaum 1 0000IeHS;

-ONpENeNIATh LEMH ACATEIbHOCTH, 33aBaTh HapaMeTPhl M KPUTEPHH MX
JOCTHXCHHUS;

-BBISIBIIITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B PACCMATPHUBACMBIX SBICHUSIX;
-BHOCHUTH KOPPEKTHBHI B AEATEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YIHTATOB
LETISIM, -OLIEHUBATh PUCKH MOCIIEACTBUH AEATEIHHOCTH;

JucnmnanHapHsie:

-BJIaJIeTh METOZAMH JIOKa3aTeIbCTB, AITOPUTMAMH PEIICHHS 3a/1a4; YMEHHUE
(hopMyTHUpOBaTH ONpEEICHUS, aKCHOMBI U TEOPEMBI, IPUMEHSTH UX, IPOBOJNTH
JIOKa3aTeJbHBIC PAcCyXK/ICHUS B XO/€ PEIICHHUS 3a/1ay;

-YMETb OIIEPUPOBATh MOHATHSMU: CTETICHb YHCIIA, JOTapu(M YrucIa; yMECHNE
BBITIOTHATH BBIYHCIICHUE 3HAUYCHNH 1 TPeoOpa3oBaHuUs BEIPAKEHUH CO CTEHICHAMHA
u norapupmMamMu, mpeodpa3oBaHUs APOOHO-PAMOHATBHBIX BEIPAKCHNU;

-YMETb OIIEPUPOBATh MOHATHIMHU: PallMOHAIBHBIE, HPPALIHOHAIBHBIC,
MOKa3aTeJbHbIE, CTETICHHBIE, JOrapu(pMUICCKIE, TPUTOHOMETPHUYECKIE YPAaBHEHUS
Y HEPABEHCTBA, MX CUCTEMBI;

-yMETh OIIEPUPOBATh MOHATUIMU: (YHKINS, HEPEPbIBHAS (DYHKIIHS,
MPOU3BOJIHAL, IEPBOOOpa3Has, ONpeeICHHbII HHTErpal;

-yMETh HaXOJIUTh NPOU3BO/IHBIC AJIEMEHTAPHBIX (DYHKIIHIA, HCIIOJIB3Ys CIIPABOYHBIE
Marepuabl; KCCIIEI0BATh B MPOCTEHIINX ClTy4yasix (PyHKIIMH HA MOHOTOHHOCTB,
HaxOAWTh HaOOJIbILINE U HAUMEHBIINE 3HAaUeHHS (GYHKIMH; CTPOUTH rpadrKu
MHOTOUWICHOB C MCIIOJIb30BaHHUEM alapaTa MaTeMaTHYECKOTO aHaJIu3a;
MPUMEHATH IPOU3BOIHYIO TIPH PEIICHNUH 3a]a4 Ha JIBH)KCHHE; PeIIaTh PAKTUKO-
OPHEHTHPOBAaHHbBIC 3aa4ll Ha HAaHOONbIINE U HANMCHBINNE 3HAUCHHS, Ha
HaXO0XJICHNE ITyTH, CKOPOCTH U YCKOPECHUS;

-YMETb OIIEPUPOBATh MOHATHSMU: palloOHaIbHasl QYHKINS, TOKa3aTeIbHAS
(hyHKIMSA, cTeneHHas GYHKIUS, Jorapupmmdeckas QpyHKITu,
TpUTOHOMETpUYeCcKHe (GYHKINHU, 0OpaTHBIC GYHKINH; QyHKIH,
TPUTOHOMETpUUECKHE QYHKIMU, 0OpaTHBIE (GYHKIMH; YMEHUE CTPOUTD TpaduKu
M3y4YEeHHBIX (YHKIMH, UCIIOJIb30BATh IPAaQUKH IIPH U3yYEHUH POLIECCOB U
3aBUCHMOCTEH, ITPU PEIICHNUH 3a/jau U3 APYTHX y4eOHbBIX MPEIMETOB U 3aj1a4 U3
peasbHOM BBIIBUTATh HOBBIE MJIEH, ITPEAJIaraTh OPUrHHAIBHBIE OJAXOIbI 1
peLIeHUsI ;1 CIIOCOOHOCTh MX MCIIOJIb30BaHHS B II03HABATEIBHON M COLUATIBHON
MPaKTHKE )KU3HH; BBIpaXXaTh (GOPMYIIaMH 3aBUCHIMOCTH MEK/ly BEJINYNHAMH;
-yMEeTh pemarh TEeKCTOBBIE 3aJadll Pa3HBIX THIIOB (B TOM YHMCJIE Ha MPOLEHTHI, TOJIH
W 4acTH, Ha JABW)KEHHE, paboTy, CTOMMOCTb TOBapOB M yCJIyT, HAJIOTH, 33/1a41
n300J1aCTH YIpaBJIeHUS IMYHBIMH M CEMEHHBIMU (pUHAHCAMM); COCTABIISATh
BBIPQKCHUSI, yPABHEHNSI, HEPAaBEHCTBA M X CHCTEMBI 10 YCIIOBHIO 3aJ1auH,
MCCIIEI0BaTh TIOJIyYeHHOE PEIICHNE U OLIEHUBATh IIPAaBIONOJOOHOCTD PE3YJIbTATOB;
YMETb ONEPUPOBATH MOHATHIMU: CpeiHee apupMeTHUECKOe, MeTHaHa,
HauOobllIee 1 HAUMEHbILIee 3HAUSHHUsI, pa3Max, JIUCIIEPCHsl, CTaHIapTHOE
OTKJIOHEHHUE YHCIIOBOTO HA0OPAa; yMETh M3BJIIEKATh, HHTEPIIPETHPOBATh
nH(opManuio, NpeJCTaBICHHYIO B TA0IMIaX, HA UarpaMmax, rpapukax,
OTPaXKAIOIIYI0 CBOWCTBA PEANIbHBIX MMPOLIECCOB U SIBICHUH; MPE/ICTaBIISATH
nH(pOpMALIKIO C TIOMOILBIO TAOJHI] U AUATPAMM; UCCIE0BATh CTATUCTHYECKHE
JIaHHBIC, B TOM YHCJIE C IPUMEHEHUEM TPahUUECKIX METO/I0B U JIEKTPOHHBIX
CpPE/CTB;

- YMETb ONEpUPOBATH MOHATUSMHU: CIydaifHBII OIIBIT U CITydaifHOe COOBITHE,
BEPOSITHOCTD CITy4aiiHOTO COOBITHS; YMEHUE BBIYUCIIATH BEPOSTHOCTD C
UCIIONIb30BaHUEM rpadMUECKUX METOJIOB; IPUMEHSTh (OPMYJIBI CIOKEHHS 1
YMHOXKEHHUS BEpOIATHOCTEH, KOMOMHATOPHBIE (hakTHI M (YOPMYJIIBI IPH PEIICHUH
3a]1a4; OIICHMBATh BEPOSITHOCTH PEANIbHBIX COOBITHIA; 3HAKOMCTBO CO CIIy4aiHBIMH
BEJIMUMHAMH; YMEHHE TIPUBOINTH IPUMEPHI ITPOSIBICHUS 3aKOHA OOJIBILIUX YUCEN B
NPUPOJHBIX M OOIECTBEHHBIX SIBICHUSX;

- YMETb OIIEPUPOBATH MOHATHIMH: TOUKA, IPSIMasi, INIOCKOCTh, TPOCTPAHCTBO,
JIBYT'PaHHBIN yroJl, CKpEIINBAIOUIHECs MPSIMbIE, TapauIeIbHOCTh U
NEePHEeHANKYISPHOCTD NPSIMBIX U TNIOCKOCTEH, YTOJI MKy IPSIMBIMHU, YTOJ MEXIY
HPSMOH U IIFIOCKOCTBIO, YTOJl MEX/IY IFIOCKOCTSIMHU, PACCTOSIHUE OTTOYKH JI0
IUIOCKOCTH, PACCTOSIHUE MEXKAY NPSMBIMH, PACCTOSHIE MEXK/y INIOCKOCTSIMH;




YMEHHE HCIIONB30BaTh PU PEIICHUH 33129 N3y4eHHbIC (DAaKTHI U TEOPEMBI
IUTAaHUMETPHH; YMEHHUE OIICHNBATh Pa3Mephl 00BEKTOB OKPYKAIOIIETO MUPa

- -yMETb OIIEpPHPOBATh MOHATHSIMHU: MHOTOTPAHHHK, CEIEHIE MHOTOTPaHHUKA,
KyO, mapajuienenurnes, npu3Ma, mupamMmuaa, Gurypa v NoBepXHOCTb BPAILICHHS,
LWIMHAP, KOHYC, Wap, cdepa, cedyeHus: GUrypsl BpaleHus, III0CKOCTb,
Kacaromiasicsi cepsbl, HIMINHIPA, KOHYCA, MJI0IIA/Ib TOBEPXHOCTH TUPaMU/IBI,
NPU3MBI, KOHYCa, IWINHIPA, UIONIaab chepbl, 00beM KyOa, MPsIMOYTOJILHOTO
napanenenunesaa, TMpaMu/Isl, IPU3MBbI, IUIUHIPA, KOHYCA, [I1apa; yMEHHUe
n300pakaTh MHOTOTPAaHHUKH W TIOBEPXHOCTH BPAIIECHHS, HX CEUEHHS OT PYKH, C
MIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB H JJICKTPOHHBIX CPENICTB; YMEHUE
pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHHUE PacliO3HABATh PaBHUIIbHbIC
MHOTOTPaHHUKH; YMETh OIIEPUPOBAThH MMOHATHAMH: JBIKCHNE B IPOCTPAHCTBE,
nogo0HbIe GUTYPBI B TPOCTPAHCTBE; UCIONB30BATh OTHOIICHUE ILIOMIAICH
MTOBEPXHOCTEH 1 00HEMOB MOTOOHBIX (PUTYp ITPH PEUICHUH 3a/1a4;yMETh
CcBOOOJIHO ONIEPUPOBATh MOHATUSAMU: IBUXKEHUE, IPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue M0100Hs, 10100HbIe (DUTYPBI; YMEHHE Paclio3HABATh PABHBIE U
nozo0HbIe GUTypHI, B TOM YHUCIIE B IIPUPOAE, UCKYCCTBE, APXUTEKTYpPE; YMEHHUE
UCTIONB30BaTh TEOMETPUUECKUE OTHOIIEHUS, HAXOAUTh T€OMETPUIECKUE
BEJINYMHBI (JJIMHA, YTOJI, 10k, 00bEM) IIPU PEIIeHUH 3a1a4 U3 APYTUX
y4eOHBIX IPEIMETOB U U3 PEATLHOH XKHU3HU; YMETh ONIEPHPOBATh MOHATHIMU:
MPSIMOYTOJbHAs CHCTEMa KOOPANHAT, KOOPIMHATHI TOUKH, BEKTOP, KOOPIUHATHI
BEKTOPa, CKUIIPHOE MPOU3BEICHHE, YTOI MEKAY BEKTOPAMH, CYMMa BEKTOPOB,
MPOM3BEACHHNE BEKTOPA HA YHUCIIO; HAXOIUTD C MTOMOIIBIO U3YyIEHHBIX POPMYI
KOOPJHMHATHI CEPEINHBI OTPE3Ka, PACCTOSHUE MEXKIY IByMs TOUKAMH;

YMETb BEIOMPATh MOAXOAAIINI N3yUSHHBII METO TSI PEIICHHS 33/1a4H,
pacrno3HaBaTh MaTeMaTHYecKue (hakThl U MaTeMaTHYECKUE MOJIEIH B
MIPUPOAHBIX U OOIIECTBEHHBIX SABJICHUAX, B HICKYCCTBE; YMEHUE IPUBOAUTH
IPUMEPbl MATEMAaTUUYECKUX OTKPBITUM POCCUICKON U MUPOBOW MaTeMaTU4Y€CKOM
HayKd

-. YMETh ONepUpPOBaTh MOHATUSAMHU: ONpe/ielIeHne, akCHOMA, TeopeMa,
CJIE/ICTBHE, CBOWCTBO, MPU3HAK, JOKA3aTEILCTBO, PABHOCHIIbHbIE
(hopMynTHpOBKH; yMEeHHE (HOPMYINPOBATH 0OPATHOE M MTPOTHBOIIOIOKHOE
YTBEPIKICHHE, IPUBOJUTH IPUMEPHI M KOHTPIIPUMEPBI, HCTIOIB30BATh METO/
MaTeMaTHYeCKOH MHIYKINH; IPOBOANUTH JOKA3aTEIbHBIC PACCyXACHHS IIPH
PELICHUH 33/1a4, OIICHUBATH JIOTHYECKYIO MIPAaBUIILHOCTD PacCy>KACHHH;

- YMETbh ONIEPUPOBATH MOHATHAMHI: MHOKECTBO, IOAMHOXECTBO, OTIEPALMH HaJ
MHO)KECTBAMH; yMEHHE HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar JiIs
OTHCaHMA PEATbHBIX IPOLIECCOB U SIBICHUH MPU PEIICHUH 3a/1a4, B TOM YHCIIE U3
JIPYTHUX y4eOHBIX IPEIMETOB;

YMETh ONEPUPOBATH MOHATHAMU: Ipad, CBI3HBIH rpad, nepeBo, LUK, rpad Ha
TUIOCKOCTH; YMEHHE 3a/1aBaTh 1 ONUCHIBATH Ipadbl pa3IndHBIMHU CIIOCOOAMH;
UCTIONIb30BaTh Ipadbl P pelIeHnH 331ad;

YMETb CBOOOZHO ONEPUPOBATH MOHATHAMH: COUETAaHNE, IEPECTAaHOBKA, YHCIIO
COYeTaHuH, YnCIIo IepecTaHoBOK; OMHOM HbloTOHA; yMeHHe NPUMEHSTh
KOMOHMHATOpHbIE (DAKTHI U PACCYKACHHS /I PELICHHs 33/1a4;

-yMETh OTIEPHPOBATH MOHATHAMU: HATypaIbHOE YHCIIO, 110 YUCIIO, OCTATOK
10 MOZYJII0, PAllMOHAIBbHOE YUCIIO, HPPALUOHAIILHOE YUCIIO, MHOKECTBA
HaTypajibHbIX, LEJBIX, PAI[HOHAIBHBIX, JCHCTBUTEIBHBIX YHUCEI; yMEHHUE
HCTIONB30BaTh MPU3HAKH JETUMOCTH, HAMMEHBIIUI OOLTHHA JeTUTeNb U
HauMeHblIee odliee KpaTHoe, aroput™ EBKinaa npu perieHnn 3auag;
3HAKOMCTBO C PAa3JIMYHBIMU O3UIUOHHBIMU CHCTEMAMU CUUCIIEHHS; YMETh
CBOOO/IHO OIIEpUPOBATH MOHATHAMHU: CTEIICHB C LIEJIBIM IT0Ka3aTesieM, KOPeHb
HaTypanbHOI CTENEeHH, CTENEHb C palluOHATIbHBIM [I0Ka3aTelIeM, CTENEHb C
JIEWCTBUTENHHBIM (BELIECTBEHHBIM) TIOKa3aTeseM, JJIOrapudM Ynciia, CHHYC,
KOCHHYC U TaHT'€HC IPOU3BOJIBHOIO YHUCIIA;

yYMETb ONEPUPOBATH MOHATUSMU: TOKAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YPaBHEHUH U HEPABEHCTB,
PaBHOCHIIBHOCTh YPaBHEHHH, HEPABEHCTB M CUCTEM, PAIlIOHAJIBHBIE,
UppaloHAJbHBIE, T0Ka3aTeIbHbIE, CTENIEHHBIE, JIOrapu(MHUYECKHE,
TPUTOHOMETPUYECKHE YPABHEHUS, HEPABEHCTBA U CUCTEMBI; YMEHHE PEIIaTh
YpaBHEHMs, HEPABEHCTBA M CUCTEMBI C TIOMOUIBIO PA3IUYHBIX IPUEMOB; PEIIATh
YpaBHEHHsI, HEPAaBEHCTBA
- 1 CUCTEMBI C TapaMEeTPOM; IPUMEHSTh YPaBHEHNUS, HEPABEHCTBA, UX CUCTEMBI
JUTSA PELICHNST MAaTEeMaTHIEeCKHX 3a/1a4 U 33/1a4 U3 Pa3JIMIHBIX 00JacTel HAyKH U
peanbHOM )KU3HU;
- YMETb CBOOOHO ONEPHUPOBATH MOHATUAMME: I'paduk GyHKINH, 0OpaTHas
(yHKIMS, KOMIO3UIMS QYHKIMH, TMHEeHHast QYHKIM, KBaipaTHYHasl QYHKIIHS,




creneHHast QyHKIUSI C LENbIM TI0Ka3aTesieM, TPUrOHOMEeTpHYecKue (QyHKIUH,
oOpaTHbBIE TPUTOHOMETPUIECKUE PYHKIIMH, TTOKa3aTeNbHAS U JIoTapupMUIecKas
(hyHKIIMY; yMEHHUE CTPOUTH TPa@uKH (YHKIIHH, BEIIOTHATH PeoOpa3oBaHUs
rpaduKoB QYHKIWIA, YMEHHE HCITOJIE30BaTh Ipaduky QYHKIMHA JJIsI H3ydeHUS
MPOLIECCOB U 3aBUCUMOCTEH NIPU PEILICHUH 331a4 U3 IPYTUX YIeOHBIX
MPEJIMETOB U U3 PEalbHOMN KU3HU; BRIPAXKATh (HOPMYyJIaMH 3aBUCUMOCTU MEXKIY
BEJIMYMHAMU; YMCHHE CBOOOTHO ONEPUPOBATh MOHATUSIMY 3HAYCHUS (PYHKIIUH
Ha MPOMEKYTKE; YMCHHUE MPOBOIUTH HCCIEOBaHUE (DYHKIIUH; KOOPAUHATHOMN
IUIOCKOCTH MHOYKECTBA PEUICHUN YpaBHCHU, HCPABCHCTB U MX CUCTEM; YMETh
CcBOOOJTHO OTIEPUPOBATH MOHATUAMHE: MTOCICI0BATEIBHOCTD, apU(pMETHICCKAS
MPOTPECCHUsl, TECOMETPUYICCKAs IIPOTPECcCHsl, 0ECKOHEUHO yOBIBatoIIIast
reoMeTpuyecKas Iporpeccusi; yMEeHHE 3a/1aBaTh MOCIIEI0BATEILHOCTH, B TOM
YHCIIe C TOMOIIBI0 PEKYPPEHTHBIX (OPMYIT;

- YMETh ONEPUPOBATH MOHATHAMH: HETPEPHIBHOCTH (DYHKIIMHU, ACHMITOTHI
rpaduka GyHKIHMH, IepBasi ¥ BTOpasi IPOU3BOAHAs (QYHKIIUH, T€OMETPHIECKHUH

1 pu3nYecKuii CMBICI POU3BOIHOM, IEPBOOOpa3Hasi, ONpe eI HHBIN

MHTETpaJ; yMEHHE HaX0AUTh aCUMITOTHI Ipaduka GpyHKINHU; yMEHHE

BBIYHCIIATH IIPOU3BOJHBIE CYMMBI, IPOU3BEIEHUS, YACTHOIO U KOMIIO3ULIUU
(yHKIMIA, HAXOTUTH YpaBHEHUE KacaTebHON K rpauKy QyHKLIUH; yMEHHE
HCTIONIb30BaTh IPON3BOIHYIO JUIS CCIEA0BaHUS (DYHKIUH, 111 HAX0XKICHUS
HaWITyYIlIEro PeHIeHUs B IPUKIAAHBIX, B TOM 9HCJIE COLUAIBHO-

9KOHOMHYECKHUX W (PU3UIECKUX 3a/1a9aX, JUIs ONPEACICHHS CKOPOCTH U
YCKOPEHHMST; HAXOAUTD IUIOMIAIH M 00bEMBI (PUT'Yp C TOMOIIBIO HHTETPANa;
MPUBOANTH MIPUMEPHI MATEMATHIECKOTO MOAEINPOBAHUS € TIO(TEOMETpUIECKast,
TPUTOHOMETpPHUUECKas U anredpandeckas); yMeTb NPOU3BOIUTh

apI/I(bMeTI/I‘IeCKI/Ie ﬂeﬁCTBHH C KOMIIJICKCHBIMH YHCJIaMU; IPUBOJUTH NIPUMEPBI
HCIIOJIB30BAaHUA KOMIIJICKCHBIX YHCCJI,

-yMeTb CBOOOIHO ONIEPUPOBATH MOHATUAMU: CPEAHEE C TOMOIIBIO

i depeHnnanbHBIX ypaBHEHNUI; apuMeTHueckoe, MeInana, Haubobliee 1
HauMEHbIIee 3HaYCHUs, pa3Max, JUCIIEPCUsl, CTAHJaPTHOE OTKIOHEHHUE IJIs
OIMMCAaHU YUCIOBBIX JaHHBIX; YMCHUE UCCICA0BATHL CTATUCTUICCKUEC JaHHBIC, B
TOM YHCIIE C TPUMEHEHHEM IpaduecKUX METOIOB M JICKTPOHHBIX CPEJICTB;
rpaMIeCcKn HCCIIe0BATh COBMECTHBIC HAOMIOICHNS C IOMOIIBIO THarpaMM
paccenBaHMs U JINHEIHO perpeccun;

-YMETh HaXOIUTh BEPOATHOCTH COOBITHH C UCITIOIb30BAHUEM IpaduecKUX
METOJI0B; IPUMEHSTH JUIS PEIICHHS 3a/1a4 (JOPMYJIIBI CII0KEHHS M YMHOXKCHUS
BEPOSITHOCTEH, (hOPMYITy IIOJIHOH BEpOSITHOCTH, popmyiy bepayn,
KOMOUHATOpHBIC (haKThl U POPMYJIIBI; OIICHUBATH BEPOSATHOCTH PEATBbHBIX COOBITHIA;
YMEHHUE ONIEPUPOBATh NIOHATUAMU: CllydaliHas BEIMYUHA, pACIIPECIICHUE
BEPOSITHOCTEU, MATEMaTUUECKOE OKUIAHUE, IUCIIEPCUS] U CTAHIaPTHOE
OTKJIOHEHUE CITy4allHOW BEJIMYHMHBI, PYHKLIUH PACpeieNIeHHs] U TUIOTHOCTH
PaBHOMEPHOTO, TI0KA3aTEILHOTO ¥ HOPMAJILHOTO PACIPENEIEHNN; NCCIIEI0BAHNN;
yYMEHHE IPUBOANTH NPUMEPHI TPOSIBICHNUS 3aKOHA OOJIBIINX YUCEN B IPUPOIHBIX U
OOIIIECTBEHHBIX SBICHUSIX;

-yMeTh CBOOOIHO OIIEpPUPOBATH MOHATHSIMH: TOUKA, PSIMasi, INIOCKOCTh
MPOCTPAHCTBO, OTPE30K, JIyd, INIOCKUI YroJl, ABYTPaHHBIH yTOJI, TPEXTPaHHBIA yToI,
HepeceKaroINecs, MapajIeNIbHbIE U CKPEIUBAIOIINECS NPSIMbIE, MAapaIEIbHOCTh U
HNEPHEHAUKYISIPHOCTD NPSMBIX U IUIOCKOCTEH, Yrold MEXy MPSIMBIMH, YTOJI MEXITY
IPSIMOU U INIOCKOCTBIO, YTOJI MEXAY INIOCKOCTSIMM; YMEHUE UCII0Ib30BaTh IPU
peUICHUM 3a/1a4 N3YUYCHHBIC Q)aKTLI 1 TCOPEMBI IINITAaHUMETPUU; YMECHUEC OLICHUBATH
pa3mepbl 00BEKTOB B OKPYXKAIOIIEM MHUPE; YMEHUE OIIEpHUPOBATh MOHATHIMHU
MHOTOI'paHHUK, CECYCHUE MHOTOT'paHHUKaA, HpaBI/UIBHHﬁ MHOTOIrpaHHUK, IIpHU3Ma,
nupamuaa, Gurypa u moBEepXHOCTH BPALCHUS, IFIIHHIIP, KOHYC, IIap, cdepa,
Ppa3BEPTKa IMOBEPXHOCTHU, CCUCHUA KOHYCA U MUJIMHAPA, TapaJICJIbHBIC OCH W
OCHOBAHHIO, CEUYEHHE IIapa, yMEHHE CTPOUTh CEUEHHE MHOTOTPaHHHUKA, H300paxaTh
MHOTOTPaHHUKH, (PUTYPBI M TIOBEPXHOCTH BPAILEHHUS, UX CEUCHUS, B TOM YHCIIE C
MOMOILBIO AJIEKTPOHHBIX CPECTB; YMEHHE IPUMEHSTh CBOWCTBA TEOMETPUUECKUX
¢uryp, caMocTosATENILHO (HOPMYIINPOBATH ONIPEEIICHNS H3ydaeMbIX QUTyp,

-yMeTh CBOOOJTHO OIIEPHPOBATH MOHATHSIMU: TOUYKA, IPSIMast, INIOCKOCTB,
IIPOCTPAHCTBO, OTPE30K, Iy, JIOCKUH YIroJ, IByrpaHHbI YMEHUE UCII0JIb30BaTh
CBOMCTBA U3yUYEHHBIX pACIPEAEICHUN Ui PELIEHUS 3a1a4; 3HAKOMCTBO C
MMOHSATHUSAMU: CBOMCTBAX U IpU3HaKaxX rCOMETPUICCKUX (I)I/Il"yp, 000CHOBBIBAThH HJIH
OTIPOBEPTaTh UX; YMEHHE MPOBOANUTH KIACCH(PHUKAINIO GUTYP TIO PA3THIHBIM
IIpU3HAKaM, BBIITIOJIHATH HGO6X0}II/IMBIG JOTIOJTHUTCJIbHBIC TIOCTPOCHU A, 3aKOH
OOMIBIINX YHUCCJI, MECTOAbI BLI60quHI)IX THUITIOTE3BI O YMCThH CBO60}IHO OIIEPUPOBATH
HOHATHSAMM: TJIOAAb GUrypbl, 00beM (GUTypHI, BEIMYHHA yIJIa, PACCTOSIHUAE OT
TOUYKH [0 INIOCKOCTHU, PACCTOSHUE MEXAY IPSMBIMH, PACCTOSHUE MEKIY
IUIOCKOCTSIMH IUIONIAAb Cepsl, IUIONMAIb TOBEPXHOCTH MUPAMUJIB, IPU3MBI, KOHYCA,




MIIMHAPA, 00beM Ky0a, MPsIMOYTOIBHOTO MapajuIeIeuIe 1a, MMPaMUIbl, TPU3MEI,
MUIMHIPA, KOHYCa, IIapa; YMEHHE HAXOJAUTh OTHOIICHHE 00EMOB MOA00HBIX QUTYD;
YMETb CBOOOHO OTNIEpHUPOBATh MOHATHSAMHE: MIPSIMOYTOJIbHAS CHCTEMa KOOPAMHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPIANHATEI BEKTOpPA, CyMMa BEKTOPOB,
MIPOM3BEICHUE BEKTOpA HA YHCII0, pa3IoKeHHE BEKTOpa 1o 0a3ncy, CKalsipHOe
MIPOM3BEICHUE, BEKTOPHOE MPOU3BEICHHE, YTOJI MEKIY BEKTOPAM;

-yMETb UCHOJIb30BaTh BEKTOPHBIM U KOOPAUHATHBIN METOJ AT NapaiedbHbIH
MEePEeHOC, CHMMETPHI Ha INIOCKOCTH U B PELLICHUS T€OMETPUUECKUX 3aad U 33134
JPYTUX YU4eOHBIX NPEIMETOB; OIIEPUPOBATH MOHATHAMH: MaTpHna 2X2 u 3X3,
OIpeNIeNUTENIb MaTPHILIbl, TEOMETPHUECKHUI CMBICH ONpPEeIUTENs;

-yMETb MOJIEIMPOBATh peabHbIC CUTYAIUH Ha SI3bIKE MAaTEMaTHKHU; COCTABIATh
BEIp)XKCHUS, YPaBHCHHS, HEPABEHCTBA M UX CUCTEMBI IO YCIIOBHUIO 3a1a4H,
HCCIIEIOBATh MOCTPOCHHBIE MOJIENN C UCTIOIB30BaHIEM alliapara aireOpsl,
WHTEPIPETHPOBATH ITOyUYEHHBIN Pe3yIbTaT; CTPOUTh MaTEMATHIECKHE MOICIH C
MTOMOIIIBI0 TEOMETPHUIECKUX IMOHATHN M BEJIMYNH, PEUIaTh CBA3aHHBIC C HIMH
MPaKTUIECKHE 33/1a9H; COCTABIIATh BEPOSITHOCTHYIO MOJIENb M HHTEPIIPETHPOBATH
TIOJTYYCHHBIA Pe3yNbTaT; peaTh MPUKIIaAHBIC 3a0a9H CPEICTBAMHA
MaTeMaTHYECKOTO aHaJIN3a, B TOM YHCIIEe COLUAIbHO-I)KOHOMUYECKOTO 1
(usnuecKkoro xapakrepa;

-YMEHHUE BBIOMPATh MMOIXOISIINI METO JUIsl PEICHHs 3a/1a4H; TOHUMaHHUe
3HAYMMOCTU MAaTEMATUKHN B U3YyYCHUU NIPHUPOJHBIX U 06III6CTB€HHI)IX IpoueccoB U
ﬂBHeHHﬁ; YMEHUEC PACIIO3HABATH MPOABJICHUC 3aKOHOB MAaTCMAaTUKU B UCKYCCTBE,
YMEHHUE IPUBOJAUTH IPUMEPBl MATEMATUUYECKUX OTKPBITUNA POCCUHCKON U MUPOBOU
MaTeMaTHIECKOW HAYKU

OK 02. cnosb30BaTh
COBpEeMEeHHbIe CPeJCTBa MOUCKA,
aHAJIN3a U HHTepPNpeTanuu
HH(pOpMauu, U HHPOPMALIUOHHBIE
TEeXHOJIOTHH /ISl BHINOJIHEHHUS 32124
npogeccuoHaIbHOI JesITeTbHOCTH

B o6s1acTH HEHHOCTH HAYYHOI'O MIO3HAHUS:

- ¢(hOPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTe
KYJIBTYP, CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MHUPE; -
COBEPIICHCTBOBAHHE A3bIKOBOM U YUTATEIHCKOM KyIbTYPBI KaK CPeCTBA
B3aHMO,Z[eI>iCTBHH MCXKIY JIOJAbMU U TIO3HAHUA MHUPA; - OCO3HAHNUC ICHHOCTU
Hay‘lHOﬁ JACATCIBHOCTH, TOTOBHOCTH OCYIIECTBJIATH IIPOCKTHYIO U
HCCIICA0BATC/IbCKYIO ACATCIIbHOCTh MHANBUAYAJIbHO U B I'pYIIIIC.

ORJiaieHNe YHUBEPCAJBLHBIMH Y4eOHBIMH MO3HABATEILHBIMH 1€ CTBUSIMH:
B) paboTa ¢ uH(pOpMaIMeil: - BlIaJIeTh HABBIKAMH MOJIy4eHHs HH(popMannu u3
HCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIISTh TOVUCK, aHAJIH3,
CHCTEeMATH3aIUI0 U MHTEPIPETAIHI0 HH)OPMAIIMH PA3IUYHBIX BUAOB U GOpPM
MPEJICTABIICHUSI; - CO3/IaBaTh TEKCTHI B PA3JIMYHBIX (popMarax ¢ yd4eToM Ha3HAYCHHS
nH(pOpMALIUK U LIEIEBON ayTUTOPUH, BHIOUPAs ONTUMATIBHYIO hopMy
MPE/ICTABICHUS U BU3YaU3aIHH

- OLIEHUBAThH JIOCTOBEPHOCTD, JIETUTHMHOCTh HH(OPMAIINH, €€ COOTBETCTBHE
MPABOBBIM M MOPAJIbHO-3THYECKHUM HOpMaM;

- UCTI0JIb30BAaTh CPECACTBA I/IHq)OpMaI_II/IOHHI)IX 1 KOMMYHUKAIIUOHHBIX TEXHOJIOTUH
B pCIICHNU KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OPraHU3allMOHHBIX 3a71a4 C
cobmoaeHneM TpeboBaHUI SPTOHOMUKH, TEXHUKH 0€30MIaCHOCTH, TUTUEHBI,
pecypcocOepekeHus, MPaBOBBIX U ITUIECKUX HOPM, HOPM HH(OPMAITHIOHHOH
0e30I1aCHOCTH;

- BJIaJIeTh HABBIKAMH PACIIO3HABAHUSI U 3aLIUTHI HH(POPMAIHH, HHPOPMAIIMOHHON
0e30MMaCHOCTH JIMYHOCTH
JAucuuniauHapHeble:

-yMeTh ONEPUPOBATH MOHATUSIMU: PAlHOHANIbHAS (PYHKIIHS, TOKA3aTeIbHAS
(yHKIMA, cTenieHHast QYHKIMS, Jorapupmudeckas GyHKIus,
TPUTOHOMETpHUYECKHEe (PYHKIUHU, 0OpaTHBIC (PYHKIINU; YMCHHE CTPOUTH TpaduKu
M3yYeHHBIX (YHKINH, HCIIOIB30BATh TPAQUKH IPH U3yUSHUH IPOIIECCOB U
3aBHCHMOCTEH, IPH peIIeHUH 3a/1a9 U3 APYTHX YIeOHBIX IPEIMETOB U 3334 U3
peansHOH KU3HU; BEIpaXaTh (hOpMyTaMH 3aBUCHIMOCTH MEXIY BEIMIMHAMU,
-yMETh OTIEPHPOBATH TOHATHAMHU: TOXJIECTBO, TOKJECTBEHHOE IIpe0oOpa3oBaHue,
YpaBHCHUEC, HEPABEHCTBO, CUCTEMA ypaBHeHI/Iﬁ 1 HEPABCHCTB, PABHOCUJIILHOCTDH
ypaBHeHHﬁ, HECPABCHCTB U CUCTEM, PAIIMOHAJIBHBIC, NPPALTUOHAIIBHBIC,
MOKa3aTeJbHbIE, CTENIEHHBIE, TOrapu(pMUIECKUe, TPUTOHOMETPHUYECKUE YPAaBHEHUS,
HEpPaBEHCTBA M CHCTEMbI, yMEHHE PelIaTh YPABHEHNUS, HEPABEHCTBA M CUCTEMBI C
MOMOIIBIO PA3IUYHBIX IPUEMOB; PEIIaTh YPaBHEHHS, HEPABEHCTBA

U CUCTEMBI C TIAPAMETPOM; IPUMEHSTh YPAaBHEHHS, HEPABEHCTBA, UX CUCTEMBI JUIs
pelIeHUs] MATEMAaTHYECKHX 3a/1a4 U 3a/1a4 M3 Pa3InyHbIX 00JacTel HayKH U
peabHOM -yMeTh CBOOOIHO ONIEPUPOBATh MOHATUSAMHU: JBH)KCHUE, TApAILICIbHBIN




MepeHoC, CAMMETPHSI Ha IJIOCKOCTH M B IIPOCTPAHCTBE, MOBOPOT, MPeodpazoBaHie
mo1oowmst, Mo100HbIE PUTYPHI; YMEHHE PaCIIO3HABATH PaBHBIE U MMOA00HBIE QUTYPHI,
B TOM YHCJIE B [IPUPOJIE, UCKYCCTBE, APXUTEKTYpE; YMEHHE UCIIOIb30BaTh
reOMETPUYECKHE OTHOIICHHUS, HAXOJUTh T€OMETPUICCKUE BEINYHHBI (IJIMHA, YTOJ,
oAb, 00BEM) MPH PEIICHUH 3a71a9 U3 IPYTUX yIeOHBIX MPEAMETOB U U3
peabHOM JKU3HHU;

OK 03 IlianupoBaTh 1
peaIn30BbIBATH COOCTBEHHOE
npogecCHOHAIBHOE U IHYHOCTHOE
pa3BuTHe, IPeINPUHUMATEIbCKYI0
JesITeJIbHOCTh B podecCHOHANBHOM
cepe, HCII0JIB30BATH 3HAHMS 110
(puHaHCOBOI rPAMOTHOCTH B
Pa3IMYHBIX )KU3HEHHBIX CHTYALMAX

B 06s1acTH 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSI:

- ¢(hOPMHUPOBAHHOCTH HPABCTBCHHOTO CO3HAHUS, STHUECKOTO MTOBECHMUS; -
CMOCOOHOCTH OLIEHWBATH CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS,
OpPHEHTHPYSICHh HA MOPaJIHHO-HPABCTBEHHBIE HOPMEI U IICHHOCTH; - OCO3HAHHE
JMYHOTO BKJIAJIa B IOCTPOEHHE YCTOMIMBOTO OYIYIIETO; - OTBETCTBCHHOE
OTHOIICHHUE K CBOUM POTUTEISIM U (WJIH) APYTHM WICHAM CEMBH, CO3IaHUIO CEMBbHI
Ha OCHOBE OCO3HAHHOTO MPHUHATHSI IEHHOCTEW CEMENHON KU3HU B COOTBETCTBHUH C
TpaguIusIMy HaponoB Poccui.

OBJjajeHne YHUBEPCATbHBIMH PeryJsITUBHBIMU JefiCTBUAMM:

a) caMOOPTraHU3aIHs: - CAMOCTOSTEIHHO OCYIICCTBIATH MO3HABATEILHYIO
JIESTETbHOCTD, BBISBIISTH MPOOJIEMBI, CTABUTH U (JOPMYIIUPOBATH COOCTBCHHBIC
3aJauu B 00pa30BaTEILHON JCSITEIBHOCTU M dKU3HCHHBIX CUTYAIUAX; -
CaMOCTOSITENIFHO COCTABJIATH IUIAH PEIICHHS MPOOJIEMBI C YU4STOM HUMCIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAMOYTSHHIA; - TaBaTh OLICHKY HOBBIM
CUTYaIHsAM; CLIOCOOCTBOBATh (POPMHUPOBAHHIO U TIPOSBICHHUIO IIUPOKOH IPYAUIIUI
B Pa3HBIX 00JIACTSX 3HAHUH, TOCTOSHHO ITOBHIMIATH CBOI 00pa30BaTENbHBINA 1
KYJbTYPHBIH YPOBEHB; 0) CAMOKOHTPOJIb: UCIOIB30BaTh IPUEMBI PEQIICKCUH IS
OIICHKY CHTYalllH, BEIOOpA BEPHOTO PEIICHHUS; -yMETh OLICHUBATH PUCKH U
CBOECBPEMCHHO MIPUHUMATD PEUICHHUS 110 NX CHIKCHUIO; B) SMOIMOHATBHBIH
WHTEJUIEKT, IPEANOoIararomnii copMUpOBaHHOCTh: BHYTPEHHEH MOTHBAINH,
BKJ'IIO‘IaIOHIeﬁ CTpeMHeHI/Ie K JOCTHUXXCHUIO LICJTIN U ycnexy, OIITUMMU3M,
WHUIIUATUBHOCTD, yMeHI/Ie [[el\;ICTBOBaTI), HCXO0Os1 U3 CBOUX BOSMO)KHOCTCI‘/‘I;

- AMIIATUH, BKIIFOYAIOIIEH ClIOCOOHOCTL TOHMMATEL SYMOIMOHAILHOE COCTOSHUE
JIPYTUX, YIUTBIBATh €T0 MIPH OCYIIECTBICHIUH KOMMYHHKAIIUH, CIIOCOOHOCTH K
CO‘-IyBCTBI/IIO u conepexcHBaHyuo; COIIMAJIbHBIX HABBIKOB, BKIIFOYAIOIIUX
CcocoOHOCTh BRICTPANBATh OTHOUICHHUS C IPYTUMH JTFOIBMH, 3800 THTHCS,
MIPOSIBIIATE MHTEPEC M pa3pernaTt KOH(INKTHL.

JucuuniuHapHele:

-yMETh OTIEPHPOBATH OHATHAMU: palliOHAIBHBIC, HPPAIIOHAIBHEIE,
MOKa3aTebHbIe, CTCIICHHEIC, JIOTapu(pMUYecKre, TPHTOHOMETPHYCCKIE YPaBHCHUS
Y HEPaBEHCTBA, UX CUCTEMBIL,

-yMeTb OHepI/IPOBaTI) IIOHATUSAMMU . MHOFOIpaHHHK, CCUYCHHUC MHOFOFpaHHI/IKa, Ky6,
napajuieNienumne 1, npu3Ma, nupamMmuaa, Gurypa u moBepxXHOCTh BpallleHus,
LWIMHAP, KOHYC, map, chepa, cedeHus GUrypbl BpaleHus, II0CKOCTh,
Kacaromascs chepsl, MUINHAPA, KOHYCa, IO MOBEPXHOCTH MUPAMHU/IBI,
MPU3MBI, KOHYyCa, IUIKHAPA, IUIONAaab chepsl, 00beM Kyda, MPsIMOYroIbHOT0
napajiiejaenunena, IupaMuasl, MpU3Mbl, HIHJIMHAPA, KOHYyCa, Iapa; yMEHHE
n300pakaTh MHOTOTPAaHHHUKH U TIOBEPXHOCTH BPAIICHHUS, HX CEUCHUS OT PYKH, C
MTOMOIIBIO YePTEKHBIX MHCTPYMEHTOB H DJICKTPOHHBIX CPEACTB; YMETh
pacro3HaBaTh CHMMETPHIO B TIPOCTPAHCTBE; YMETh PACIO3HABATH MPABILIHHBIC
MHOTOTPaHHUKH;

-yMETh OTIEPHPOBATH MOHATHAMU: IPSIMOYTOJIFHAS CHCTEMa KOOPIHAT,
KOOPAWHATHI TOYKHU, BEKTOP, KOOPIUHATHI BEKTOPA, CKAIPHOE TIPOU3BEICHHE, YT O
MEXy BEKTOpaMH, CyMMa BEKTOPOB, POU3BE/IEHUE BEKTOPA HA YUCIIO; HAXOAUTh
C TIOMOMIBIO U3yUEHHBIX (OPMYIT KOOPIMHATHI CEPEANHBI OTPE3Ka, PACCTOSHHE
MEXAY ABYMs TOUKAMHU




OK 04 DpdexTuBHo
B3aHMO/IeliCTBOBATH U padoTaTh B
KOJUIEKTHBE U KOMaH/1e

-TOTOBHOCTH K CAMOPa3BHTHIO, CAMOCTOSTEIILHOCTH M CaMOOTIPEICJICHUIO
OBJIaJICHUE HABBIKAMH YIE€OHO-HCCIIEIOBATEILCKOMN, IPOSKTHOW U COITUATBHON
JeATEeIbHOCTH.
OByajieHHe YHUBEPCAIbHBIMH KOMMYHHUKATHBHBIMH A€l CTBHSIMH:
0) coBMecCTHasI IeATEITHHOCTb:
- HOHUMATh ¥ UCIIOJIB30BaTh IIPEUMYIIECTBa KOMAHIHOH 1 UHIMBUIYaIbHON
paboTHI; - IPUHUMATH LIEJIN COBMECTHOMU JIESITEIbHOCTH,
OPTraHHU30BBIBATh U KOOPJAMHUPOBATH AEHCTBUS 110 €€ JOCTUIKEHHIO: COCTABIISATh
IUIaH AEUCTBUH, paclpesessiTh POJIU C Y4eTOM MHEHHUI yYacTHUKOB 00CyX1aTh
Pe3yJbTaThl COBMECTHOM pabOThI; - KOOPAMHUPOBATH U BBIIIOJIHATH PaOOTY B
YCIIOBUSIX peajibHOr0, BUPTYaJIbHOI'O M KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
- OCYILIECTBIIATH IO3UTHBHOE CTPATETHIECKOE MOBEICHIE B PA3IHIHBIX
CHUTYaLUsIX, IPOSBIISTE TBOPYECTBO U BOOOPAKCHUE, OBITH HHULMATHBHBIM.
I') IpUHSTHE ce0s U APYrHUX JIOACH: - IPUHUMATh MOTUBBI U apIyMEHTHI IPYTHX
JroJIel IPU aHaJIn3e Pe3yJIbTaTOB IeSTeNbHOCTH; - IIPU3HABATH CBOE IPABO U IIPABO
JOPYTUX JIFOJeH Ha OMIMOKH; pa3BUBATh CIOCOOHOCTH MOHMMATh MUP C TIO3HLIHH
JPYroro YejoBeKa.

JucuunjauHapHsble:
-YMETb OIEPUPOBATh MOHATUIMU: CIy4aiHbIA OMBIT U CIIy4aifHOE COOBITHE,
BEPOSITHOCTB CITY4allHOTO COOBITHS; YMETh BBIUUCIISTH BEPOSTHOCTD C
UCIIONIb30BaHUEM IpadYeCKUX METOJIOB; IPUMEHSTH (OPMYJIBI CIOKEHHUS 1
YMHOXEHHSI BEPOSATHOCTEH, KOMOMHATOPHBIE (PaKThl ¥ (POPMYJIIBI TIPH PELICHUH
3a]1a4; OIICHMBATh BEPOSTHOCTH PEAJIbHBIX COOBITHI; 3HAKOMCTBO CO
CITy4aifHBIMH BeJIMYMHAMH; YMEHHE IPUBOAUTD IIPHUMEPHI POSIBICHHUS 3aKOHA
OONBIINX YUCEN B IPUPOAHBIX U OOLICCTBEHHBIX SIBJICHHSX;
-yMeTb CBOOOZHO OIIEPHUPOBATh IOHATHAMH: CTCIICHB C IIEJIBIM [TOKA3aTeleM,
KOPEHb HAaTYPAJIbHOM CTEIICHH, CTEIIEHh YMETh PELIaTh TEKCTOBBIC 3aJa4H
Pa3HBIX TUIIOB (B TOM YHCJIC HA MPOLICHTHI, TOJIM U YaCTH, Ha JABMKCHUE,
paboTy, CTOMMOCTb TOBAapOB U YCIIYT, HAJIOTH, 3a1a41 U3 00JACTH YIIPABICHUS
JIMYHBIMU M CEMEIHBIMU (PUHAHCAMM); COCTABJIATH BBIPAKEHHSI, YPaBHEHUS,
HEpaBEeHCTBA M UX CHCTEMBI 110 YCIIOBHIO 33Jja4l, HCCIIEA0BATh ITOJYyYeHHOE
peLIeHUEe U OLICHHBATH MPaBA0I0I00HOCTh Pe3yJIbTaTOB;
-yMeTh CBOOOJIHO ONEPUPOBATH MOHATHAMU: rpaduk QYHKIMH, 0OpaTHas
(hyHKIMS, KOMIO3UIMS QYHKIMH, THHEeWHast QYHKIUS, KBaIpaTHYHas QYHKIMS,
cTerneHHas QYHKIHUS ¢ HeNIBIM M0Ka3aTesieM, TPUIOHOMETpHIecKre (QyHKIHH,
oOpaTHble TPUTOHOMETpUYeCKUe (HYHKIUH, TOKa3aTeIbHas U JIorapudMIdecKast
(bYHKUNK; YMEHHE CTPOUTB rpauKu QYHKIHMH, BHIIOIHATE IPeoOpa3oBaHust
rpaduKoB QyHKITHIA;
- yMETh HCIIOJIB30BaTh TPadUKK PYHKLIHN I H3yYESHHS IPOLIECCOB U
3aBHCHMOCTEH NPH PEIICHNH 33/1a4 U3 APYTUX yYSOHBIX IPEIMETOB U U3
peasbHOM JKU3HM; BBIpaXKaTh (HYOpMyJIaMH 3aBUCUMOCTH MEX/y BETHUUHAMH;
yMeHHEe CBOOOIHO ONEpHPOBATh HOHITUSIMU: Y€THOCTh (DYHKIIUH,
MEePHOANYHOCTD (DYHKIMH, OTPAHUYEHHOCTH ()YHKI[UH, MOHOTOHHOCTb
(dyHKIMH, SKCTpeMyM (YHKIMH, HAUOOJIbIIIEe M HAMMEHbIIee 3HAYSHUS
(yHKIMH Ha IPOMEXYTKE; YMEHUE POBOJIUTD UCCIIe0BaHne QyHKINMY;
-YMEHHUE UCIIOJIb30BaTh CBOMCTBA M Ipaduku GpyHKIMIT 1S perieHuns
ypaBHEHUI, HEPaBEHCTB U 33134 C MapaMeTpaMHu; n300paxkaTh Ha
KOOPIMHATHOM IUIOCKOCTH MHOXKECTBA PEILICHUH YpaBHEHHUIH, HEPABEHCTB H
CHCTEM

OK 05. OcymecTBAsAATH YCTHYIO H
NMHCbMEHHYI0 KOMMYHHKAIINIO HA
rocy1apcTBEHHOM fI3bIKe
Poccuiickoii @enepanuu ¢ yuerom
oco0eHHOCTel COHAIbHOTO U
KYJbTYPHOT0 KOHTEKCTa

B 00J1acTH CTETHYECKOr0o BOCIIUTAHUS
- 3CTETUYECKOE OTHOIICHIE K MUPY, BKIFOYAst ICTETHKY HAYYHOT'O TBOPUCCTBA,
npucymero GU3MIecKol HayKe;

- crtocOOHOCTh BOCIPHUHUMATE Pa3IMYHBIE BH/IBI HCKYCCTBA, TPAJUIINN 1
TBOPYECTBO CBOETO U IPYT'MX HAPOIOB, OIIYIIATh YMOIIMOHAIBHOE BO3ICHCTBHE
HCKYCCTBA,

- y6e)KJICHHOCTB B 3BHAYHUMOCTHU AJId JINYHOCTU U O6IJ_I€CTB8. OTCYCCTBCHHOI'O U
MHPOBOTO UCKYCCTBA, STHUHYECCKUX KYJIbTYPHBIX TPAIUINNA H HAPOIHOTO




TBOPYECTBA;
-TOTOBHOCTH K CAMOBBIPaXKEHHIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMIICHHE
HPOSBIIATH KAYeCTBA TBOPYECKOMN JTMYHOCTH.

OByajieHHe YHUBEPCAIbHBIMH KOMMYHHUKATHBHBIMH A€l CTBHSIMH:

a) obmieHue:

- OCYIIECTBIIATH KOMMYHHKAIIMN BO BCeX cepax jKU3HY;

- pacro3HaBaTh HeBepOaNbHbIE CpecTBa OOIIECHHSI, TOHUMATh 3HaYCHHE
COLIMAJIBHBIX 3HAKOB, PACIIO3HABATh IPEIOCHUIKNA KOH(GIIMKTHBIX CUTYaluil 1
cMsIr4aTh KOHQIMKTBI; - Pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOIO TOYKY 3PEHUS C
UCIIOJIb30BAaHUEM S3BIKOBBIX CPE/ICTB.

JucnunauHapHsie:

-yMeTh ONIEPUPOBATh MOHATHAMH: CpeAHEe apuMETHICCKOE, MEANAHa,
HanOoJIblIce U HAaMMEHbIIee 3HAUCHU, pa3Max, JUCIIEPCHs, CTaHIapTHOE
OTKJIOHEHHUE YUCIIOBOTO Habopa; yMEHUE H3BJIEKATh, HHTEPIPETHPOBATh
HHPOPMALINIO, IPEICTABICHHYIO B Ta0NNIaX, Ha AUAarpaMMax, rpadukax,
OTPAXKAOLIYIO0 CBOWCTBA pEeabHBIX MPOLIECCOB U SIBJICHHUH; IPEICTABIIATE
MHPOPMALHIO C MPUMEHEHHEM TI'PAaQHIECKHX METOIOB M DJICKTPOHHBIX CPE/ICTB;
-yMeTb CBOOOJJHO OIIEPHPOBATH MOHATHIMU: TOUYKA, IPSMasi, INIOCKOCTB,
MPOCTPAHCTBO, OTPE30K, JIYY, TNIOCKUH yroJ, IBypaHHBIH YIoJl, TPeXIPaHHBIN
YTroJ1, IepeceKaroNUecs, MapajuleIbHble U CKPEIUBAIOIINECS PSMBIE,
[apauIeIbHOCTD U NEPIIEHIUKYJIIPHOCTD IPSAMBIX U INIOCKOCTEH, yToJI MEXAy
IPSIMBIMH, YIOJI MEXKIY NIPSMOU U INIOCKOCTBIO, YIOJI MEKIY IIJIOCKOCTSIMU;
pacCTOsIHUE OT TOYKH JIO0 TUIOCKOCTH, PACCTOSIHUE MEKAY MPSIMBIMH, PACCTOSTHHE
MEXIY IUIOCKOCTSIMU:

-yMeTb HCIOJIb30BaTh NIPU PELICHHUH 33/1a4 H3y4CHHbIC (PaKThl U TEOPEMBI
TUITAHUMETPHHU; YMEHHUE OLICHUBATh Pa3Mepbl 00bEKTOB OKPYKAIOIIET0 MUpa

OK 06. IIposBasATh rpaxIaHCKo-
NaTPHOTHYECKYIO MO3ULHIO,
AeMOHCTPHPOBATH 0CO3HAHHOE
NOBeJIeHHEe HA OCHOBE
TPaJIUIHOHHBIX 001IeYe/I0BeYeCKHX
LHEeHHOCTeii, B TOM YHCJIe ¢ Y4eTOM
TAapMOHU3ALMH Me;KHAIMOHAIBHBIX
¥ MEKPeJTUTHO3HbIX OTHOIEHNIA,
NPUMEHSTh CTAHAAPTHI
AHTHKOPPYNIMOHHOIO MOBeIeHHS

B yacTH rpakIaHCKOro BOCIIUTAHMA:

-0CO3HAHUE O0YYAIOIIMMUCS POCCUHCKON TPaKIaHCKOM UICHTUYHOCTH;
LIeJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHEHN NO3UIMM JUYHOCTH HA OCHOBE JYXOBHO-
HPAaBCTBEHHBIX LIECHHOCTEW Hapo 0B Pocculickoil denepanuu, HICTOPUIECKUX U
HallMOHAIIBHO-KYJIBTYPHBIX TPaAUIMi, (POPMHUPOBAHUE CHCTEMBI 3HAYUMBIX
LHEHHOCTHO-CMBICJIOBBIX COLIMAIBHOTO U KyJIbTYPHOTO KOHTEKCTAa HAPOJIOB,
OIIYIIaTh SMOLMOHAIILHOE BO3JEIICTBHE UCKYCCTBA;

-yOeXXICHHOCTh B 3HAYMMOCTH ISl IMTYHOCTH M OOIIECTBA OTEYECTBEHHOTO 1
MHUPOBOTO UCKYCCTBA, STHUYECKUX KyIbTYPHBIX TPAJULIANA U HAPOJAHOTO
TBOpPYECTBA,;

-TOTOBHOCTb K CAMOBBIPA)KEHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMIICHHE
IIPOSABIIATH KA4€CTBA TBOPYECKOM JINYHOCTU-;

- OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX IpaB M 00S3aHHOCTEH, yBaKCHUE 3aKOHA U
IIPABOIIOPSIIKA;

MPUHATHE TPAAULNOHHBIX HAI[MOHAIBHBIX, 00IIEYEIOBEYECKIX I'YMAHUCTHYECKUX
U IEMOKPaTHYECKUX 1ICHHOCTEH;

-TOTOBHOCTb IIPOTHBOCTOSITh UJICOJIOTUU SKCTPEMU3MA, HALMOHAIN3MA,
KCEHO(OONH, AUCKPUMHHALINY 110 COLMATIBHBIM, PEITUTHO3HBIM, PACOBBIM,
HaIlMOHAIIbHBIM NIPU3HAKAM;

-TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTb B HHTEPECAX IPakJAHCKOrO
o01ecTBa, y4acTBOBaTh B CAMOYIIPABIIEHUH B 0011e00pa30oBaTeNIbHOM CpeacTB
OpraHU3alH U JI€TCKO-IOHONIECKUX OpPraHU3alusiX;

-yMEHHE B3aUMOJEHCTBOBATD C COLMAIbHBIMA HHCTUTYTAMH B COOTBETCTBHH C MX
(hYHKIMAMHU U Ha3HAUYCHHUEM;

- cOPMUPOBAHHOCTh POCCUHCKOHN TPaKIaHCKON HIIEHTUIHOCTH, TATPHOTHU3MA,
YBaXKEHUSI K CBOEMY HAapOJly, UyBCTBA OTBETCTBEHHOCTH nepes PonuHol, roproctu
3a CBOM Kpail, cBO0 PonuHy, CBOH S3bIK U KYJIBTYPY, IPOLUIOE U HACTOSIILEE
MHOT'OHAIIMOHANIbHOTO Hapojaa Poccuy;

-TOTOBHOCTb K TYMaHUTAapHO! U BOJIOHTEPCKOH JesITeIbHOCTH;
IIaTpnoTnveckoro BOCIUTAHUS:

-CII0COOHOCTB MX MCIIOJIb30BAHUSI B TI03HABATENHLHOM U COLMATILHOM NIPaKTHKE,
TOTOBHOCTB K CaMOCTOSITEIbHOMY TUIAHHPOBAHUIO U OCYIIECTBICHUIO YueOHOH
JIeSITeIIbHOCTH, OPraHU3aLMK y4eOHOTO COTPYTHUYECTBA C M1e1arOrHUeCKIMHU
pabOTHHKAaMH M CBEPCTHUKAMM, K YUaCTHIO B TOCTPOSHUN MHANBULYaJIbHON
00pa3oBaTeNbHON TPACKTOPHH;

-OBJIa/ICHHE HABBIKAMHU Y4eOHO-HCCIIEeI0BATENbCKOM, MPOSKTHOM U COIMATbHON
JIeATENBHOCTH

JucuuninHapHble:

YMETb OLIEPUPOBATh MOHATUAMU: IIPSAMOYTOJIbHASL CUCTEMA KOOPAUHAT,
KOOpJUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAJIIPHOE IIPOU3BENEHUE, YIOJI
MEXJly BEKTOpaMU, CyMMa BEKTOPOB, IIPOU3BEICHUE BEKTOPA HA YUCJIO; HAXOIUTh




C TIOMOIIBIO H3YYIEHHBIX (DOPMYJT KOOPIMHATEI CEPEANHBI OTPE3Ka, PACCTOSIHUE
MEXIy ABYMS TOUKAMU;

-yMEHHE PUBOIUTH MPUMEPH MATEMATHIECKIX OTKPBITHH POCCHHCKON M MUPOBOM
MaTeMaTH4YeCKON HAYKH.

-yMETh BEIOMPATh MOAXOISMIINI H3YIeHHBIH METOT TS pEIICHHS 3aJa4H,
pacrio3HaBaTh MaTeMaTHYeCKue (PaKThl 1 MaTeMaTHIECKIEe MOJIEIN B IPUPOTHBIX U
0OIIECTBEHHBIX YMETh ONEPUPOBATH MOHATUSIMU: CIIyUYaliHbIN OMBIT U ClydaifHOe
COOBITHE, BEPOSITHOCTD CITy4aHHOTO COOBITHS;

-YMETh BBIUUCIISATH BEPOSITHOCTh C UCIOJIB30BAHUEM IPaUICCKUX METOIOB;
MPUMEHSTH (YOPMYJIBI CIIOKCHHS U YMHOKCHHUS BEPOSITHOCTEH, KOMOMHATOPUKH,
KOMOUHATOpPHBIC ()OPMYJIBI MPH PEUICHUU 3a/1a4; OIICHUBATh BEPOSITHOCTH
pearbHBIX COOBITHIT; 3HAKOMCTBO CO CITyYaifHBIMU BEIMYMHAMH; YMCHHE
MIPUBOINTH TIPHMEPHI IPOSBIICHHUS 3aKOHA OOJIBIIIX YHUCEI B IPUPOIHBIX U
0OIIECTBEHHBIX SBICHUSIX

OK 07 CoaeiicTBOBaThH
COXPaHEHMIO OKPY:KaloLlel cpeabl,
pecypcocOepexkeHHI0, IPUMEHATH
3HAHHUS 00 MI3MEHEHHH KJIMMaTa,
NPUHIUIBI §epeKITUBOro
NPOU3BOACTBA, 3P PeKTUBHO
JIefCTBOBATH B Ype3BbIYaHHBIX
CUTYallUAX

B 00/1acTH 3K0J10rH4€CKOro BOCIIMTAHMS

-He IPUHUMATH ACHCTBYSL, IPUHOCSIINE Bpe OKPYKaIoIIeH cpee;

-yMETh MIPOTHO3UPOBATH IKOJIOTHUYECKIE MOCIEICTBIS ICHCTBUI, MPEIOTBPAIIATh
HX;

-pACIIUPUTH OIBIT ICATSIHLHOCTH SKOJIOTUUCCKON HAPABICHHOCTH; pa3padaThiBaTh
IUTaH PEIICHUS MPOOJIEMBI C YIETOM aHAJIHM3a UMEIOIIUXCS MaTePHaIbHBIX U
HeMaTepuaJbHBIX PECYPCOB; OCYILIECTBIIATH LIeJICHANPaBISHHBINA TOUCK MepeHoca
CPEJICTB U CIIOCOOOB JCHCTBHS B IPOPECCUOHANBHYIO CPEY; YMETh NEPEHOCUTh
3HAHUSI B IO3HABATEIBHYIO U MIPAKTUUECKYIO 00JIaCTH KU3HE S TeIbHOCTH
npe):[naraTb HOBBIC HpOGKTLI, OLCHUBATh UJICHU C IO3UIITNMH HOBU3HBI,
OPUTHHAILHOCTH, PAaKTUIECKOH 3HAYMMOCTH; JaBaTh OLCHKY HOBBIM CHUTYAIIHM,
BHOCHTH! KOPPEKTHBHI B ICATEILHOCTD, OLICHUBATh COOTBETCTBUE PE3yIHTATOB
LEJISM

JucuuniuHapHeble:

- YMETb OIIepPUPOBATh MOHATHAMU: QYHKITNS, HEIPEPhIBHAS (DYHKIIHSA,
MIPOM3BOIHAS, IEpPBOOOpa3Has, ONPEICICHHBIN HHTETPall; YMETh HAaXOAUTh
MPOU3BOJIHBIE AJIEMEHTAPHBIX (PYHKLMI, UCIIOJB3YS CIIPAaBOYHbIE MaTepUaJIbl;
HUCCICa0BATh B HpOCTGﬁIlIPIX cnyqaﬂx (byHKIII/II/I Ha MOHOTOHHOCTb, HAXOIUTh
HauOOJNbIINE U HAUMEHbBILNE 3HaUeHUs! PYHKINI; CTPOUTH Ipa)uKu MHOTOYJICHOB
C UCTIOJIH30BAaHUEM alllapaTa MaTeMaTH4YeCKOTO aHAIN3a; PUMEHSITh
HpOI/I3BOJIHyIO HpI/I peH_IeHI/II/I 3aJa4 Ha IBUXCHUC, pemaTb HpaKTI/IKO-
OpUCHTHPOBAHHEIC 33a]1a4X Ha HAHOOIBIINE U, ACATEIIHFHOCTE, OIICHUBATh
COOTBETCTBHUE PE3yJIbTATOB LEJSIM HANMEHBIIINE 3HAYCHHS, Ha HAXOXKACHHUE ITYTH,
CKOPOCTH M YCKOPEHUS; YMETh ONICPUPOBATH OHATHSIMHA: ABIDKCHIEC B
MIPOCTPAHCTBE MOAOOHKIE (GUTYPHI B IPOCTPAHCTBE; HCIIOIB30BATh OTHOIIICHIE
TUIOIIA/IeH TTOBEPXHOCTEH U 00bEMOB MOJOOHBIX (QUTYP TIPH PEIICHUH 3a1a9;
-YMETh BEIUUCIISATh TE€OMETPUICCKHE BEIMIHHBI (JITIHA, YTOJI, TIOMIA b, 00BEM,
TUTOIIAb TTIOBEPXHOCTH ), UCTIONB3YS H3YYCHHBIC METOABI U (POPMYITBI

IIK 3.1 Opranu3oBsiBaTh padoTy
nepcoHaJjia no oopadorke
NepPeBO30YHBIX IOKYMEHTOB H
OCYIIECTBJIEHHIO PACUYETOB 32
YCJIyTH, IPeA0CTaBIIsIEMbIE
TPAHCIOPTHLIMH OPTAaHU3ANUSIMH

JuMcuunInHapHble:

-yMETb TIEPEHOCUTD 3HAHHS B TO3HABATEIHHYIO U MPAKTHYECKYIO 00IaCTH
JKU3HEIEATEIbHOCTH MPEUIAraTh HOBbIE IPOCKTHI, OLICHUBATD HICH C IIO3ULHH
HOBHU3HBI, OPUTHHAIBHOCTH, [IPAKTHIECKOM 3HAYMMOCTH; JaBaTh OLEHKY HOBBIM
CHUTYaIMsIM, BHOCUTB! KOPPEKTHBBI B ICATEIbHOCTD, OLICHHUBATH COOTBETCTBHE
PE3yIBTATOB LEISIM

-YMETh pelaTh TEKCTOBBIC 3a1a4H PA3HBIX TUITOB (B TOM YHCIIC Ha MPOLEHTHI, A0JIN
1 9aCTH)




Kon HaumeHoBaHue Cemect Jlureparyp Tpumeuann

3aH Yaco | Kommneren | a e

o pAa3/1eJIoB M TeM /B p/ B -

o 3aHdaTus/ Kypc
Paznen 1. IloBTOopenne kypca
MaTeMaTHKH OCHOBHOI IIIKOJIBI.
MaTeMAaTHKH OCHOBHOI

1.1 | Tema 1.1. Ileap u 3agaun MaTeMaTHKHU 1 2 OK 01,0K JI1.1 JI1.2 Jlexmus-
MpU OCBOCHUHU CIIEIUATBLHOCTU bazoBbie 02, OK 03, 2152 353 BU3YaJIN3alus
3HAHUS ¥ YMEHUS 110 MaTeMaTHKe B OK 04, OK
npo¢eCCHOHAIBHOM U B TIOBCETHEBHON 05, OK 06,

JeTeIbHOCTU(KOMOUHHP. yPOK) OK 07

1.2 | Tema 1.2Uucna u BEIYUCIECHUS. 1 2 OK 01,0K JI1.1J11.2
Brlpakenus u npeoOpazoBaHusl. 02, OK 03, 33 Pabora B
JlefcTBUS HAll IOJIOKUTENBHBIMU U OK 04, OK MaJTbIX
OTpUIATENILHBIMU YUCJIAMU, 05, OK 06, rpymmax
OOBIKHOBCHHBIMH U ICCATHYHBIMU OK 07
JpoOsiMu. JIeiicTBUS CO CTEIICHSIMU, IIK 3.1
(OPMYITBI COKPAIIIEHHOTO YMHOXKEHHUS.

KOMOMHUP.YPOK)

1.3 1 2 OK 01,0K JI1.1J11.2
Tema 1.3 'eomempus na niocxocmu. 02, OK 03, 23 PaGora B
Buowt nnockux gueyp u ux niowaow OK 04, OK MAaUTBIX
Ipaxmuxo-opuenmuposannvle 3a0ayu 05, OK 06, rpymmax
Kypce eeomempuu Ha niockocmu.(I1p) OK 07, IIK

31
14 1 2 OK 01,0K JI1.1J11.2
Tema 1.4 [IponeHTHBIE BEIYUCICHUS 02, OK 03, 33 PaGora B
IIpocTbie MPOIEHTHI, Pa3HbIC CIIOCOOBI KX OK 04, OK MATBIX
BeraucneHus. Cioxuabie mporeHTsL. (I1p) 05, OK 06 Fpymmax

15 1 2 OK 01,0K JI1.1J11.2 Jlexmms-
Tema 1.5 YpaBHeHHS U HEpAaBEHCTBA. 02, OK 03, 33 BU3yaIu3all
JluHeitHble, KBagpaTHEIE, APOOHO- OK 04, OK us
nHeHHbIe ypaBHeHU 1 HepaBeHcTBa(Ip) 05, OK 06,

OK 07

1.6 | Tema 1.6 Cucrembl paBHEHUI 1 2 OK 01,0K JI1.1J11.2
HepaBeHCTB. CrocoObI peleHus CHCTEM 02, OK 03, 93 Pa6ora B
JUHENHbIX ypaBHeHUN. [loHATHS: OK 04, OK MAJTbIX
MaTtpuua 2X2 u 3X3, onpeaenurenb 05, OK 06, rpymmax
Matpuubl. Meton I'aycca. CucteMbl OK 07
HEJMHEWHBIX ypaBHEHUN
(KOMOUHHP.YpPOK)

1.7 | Tema 1.7 BxoaHO# KOHTPOIb. 1 2 OK 01,0K JI1.1 J11.2 Pabora B
T'eomeTpus Ha miiockoctu. Beruucnenus u 02, OK 03, 23 MaJIbIX
npeoOpa3oBaHusl Y PaBHEHHS U OK 04, OK rpymnmnax
HepaBeHcTBa. KonTponbHas padota (I1p) 05 OK 07
Paznen 2. Ilpsimbie "

TLUIOCKOCTH B MPOCTPAHCTBE




2.1 OK 01, OK JI1.1J11.2
03, OK 04, 33 Pabora B
Tema 2.1. OcHOBHBIE ~ HOHATHS OK 07 MaJIbIX
cTepeoMeTpuu. PacnonoxeHue npsmeix rpymnmax
U IJIOCKOCTEH
IIpeamert ctrepeomerpun. OCHOBHBIE
MOHATHUSA (TOYKA, MPsSIMasi, TNIOCKOCTB,
npocTpancTBo). OCHOBHBIE aKCHOMBI
crepeomeTpun. [lepecekarommecs,
MapaJuieNIbHBIE U CKPEIINBAIOIIHECS
npsimble. IIpu3Hak u CBOMCTBO
CKpelUBarOIUXCcs NPAMBIX. OCHOBHBIE
NPOCTPaHCTBEHHBIE PUTYPBL.(
KOMOWHHP.YPOK)

2.2 Tema 2.2 [lapannensHOCTb NPSIMBIX, OK 01, OK JI1.1J11.2 Jlexnus-

MPAMOH U INIOCKOCTEH TTOCKOCTEN 03, OK 04, 23 BH3yaJIA3aIl
INapannensHble IpsAMas U INIOCKOCTb. OK 07 us
Onpenenenne. [Ipm3Hak. CBoiicTsa (¢

JOKa3aTenbeTBOM). [lapannensHbre

mwiockocTd. Onpexnenenue. [IpuzHak.

CBolicTBa (C T0Ka3aTeIbCTBOM).

(KOMOUHHDP. YPOK)

2.3 Tema 2.2 [lapannensHOCTh NPSIMBIX, OK 01, OK JI1.1J11.2

MPSIMOM U TIOCKOCTEH TIIOCKOCTEM 03, OK 04, 93 Pabora B
TeTpasp u ero AIIEMEHTHI. OK 07 MAaJTBIX
[Mapannenenunesn 1 €ro JIEMEHTHI. rpymmax
CBolicTBa IPOTUBOIOJIOXKHBIX TPaHEN U

JMiaroHajel napajiesenumnesaa.

[MTocTpoeHue ceueHn. (KOMOMHUP.YPOK)

24 Tema 2.2 [lapannensHOCTh NPSIMBIX, OK 01, OK JI1.1J11.2 Jlexnus-
MPSIMOM U TIOCKOCTEH TIIOCKOCTEM 03, OK 04, 23 BU3YaIu3al|
CBoiicTBa IPOTHUBOMOJIOKHBIX TPaHeH U OK 07 us
JaroHajel rnapajiesenunesaa.

IToctpoenue ceueHni. (KOMOUHUP.YPOK)

2.5 Tema 2.3 [leprieHAUKYIAPHOCTD OK 01, OK JI1.1J11.2 Jlexmms-
MPSAMBIX, IPSIMOI U MIOCKOCTH, 03, OK 04, 23 BU3yaJH3aI]
miockocrei [lepnenaukynspHsie OK 07 ust
npsaMele. [lapaniensHble psMbIe,

MEepHEHINKYISPHBIEC K INIOCKOCTH.
IIpu3Hak NepneHUKYJISPHOCTH IPSIMOX U
IJTOCKOCTH. JloKa3aTenbCTRO.
[lepneHauKyIISIp ¥ HAKJIOHHASL.
[epnenaukynsapHble miockoctu. [Ipusnak
MEePIEHANKYIISIPHOCTH IIJIOCKOCTEH.
Hoxa3zarenbcTBo. PaccTosiHus B
mpocTpancTBe.( KOMOWHUP.YPOK)

2.6 Tema 2.4 Teopema 0 Tpex OK 01, OK JI1.1J11.2 Jlexrms-
neprneHauKysipax. Teopema o TpEx 03, OK 04, 33 BU3yaJIH3aI]
neprneHanKyaspax. JJoka3zaTenscTso. ( OK 07 us
KOMOWHHP.YPOK)

2.7 Tema 2.4 Teopema o Tpex OK 01, OK JIL1J11.2
MEPIEHANKYJISIpax. YTOJI MEXIy IPsIMOH 03, OK 04, 3 Pabora B
1 IJIOCKOCTBIO. YTOJI MEXKIY OK 07 MallbIX
TUTOCKOCTSIMH. ( KOMOWHUP.YPOK) rpymnmnax

2.8 Tema 2.5 TlapannencHsie, OK 01, JI1.1 J11.2
MEPIEHIUKYIAPHEIE, OOK 03, 23 Pabota B
CKpeujuBaromuecs npsmole Pemenue OK 04, OK MAJThIX
3azaay. [IpsiMbie U MIOCKOCTHU B 07,T1IK 3.1

MPOCTPAHCTBE. AKCUOMDL




cmepeomempuu. Ilepnenouxyniaprnocme rpymnmnax
npamot u nrockocmu (Ilp)

2.9 Tema 2.5 TlapamienbHsie, OK 01, JI1.1J11.2
HNeprneHANKYIsSpHEIE, OK 03, OK 93 Pab6ora B
cKpeluBarouecs npsimeie Pemenue 04, OK 07, MAaJTBIX
3aaay. [IpsMbie U MIOCKOCTHU B TIK 3.1 rpymmax
npoctpanctBe [laparrensnocms 06yx
NPAMbIX, NePREHOUKVIAPHBIX NAOCKOCTU,
nepnenouxyiapHocme niockocmei. (I1p)

2.10 Tema 2.6 Pemenue 3anaq. [Ipsmeie u OK 01, OK JI1.1 J11.2 Jlexmms-
TUTOCKOCTH B MIPOCTPAHCTBE. 03, OK 04, 23 BH3YaJIA3aIl
Pacnonoxenue npsMbIX U IIO0CKOCTER B OK 07 us
npoctpaHcTie. [lepneHIuKyIsIpHOCTD 1
NapauleJIbHOCTb MPSMBIX U TNIOCKOCTEH.

CkpemmBaromuecs npsimbie KoHTposbHas
padora.(IIp)

Pazgen 3. KoopauHatsl

BEKTOPBI

3.1 Tema 3.1 [lexapToBbI KOOPIUHATHI B OK 02, OK JIT.1JI1.2 Jlexkms-
npoctpaHcTBe. PaccTos24Hue Mex Ty 03, OK 04, 23 BU3yaJIM3aIl
JIByMs ToukamMu. KoopIuHaTel cepequHbl OK 07 us
025Tpe3ka. JlekapToBbl KOOPAMHATHI B
npoctpancTse. [IpocTeiimmue 3agaun B
KoopauHaTax.( KOMOUHUP.YPOK)

3.2 Tema 3.1 [lexapTOBEI KOOPAUHATHI B OK 02, OK JIL.1J11.2
npocTpaHcTBe. PaccTosHUEe MeXITy IBYMS 03, OK 04, 23 Pabora B
TOYKaMH, KOOPAMHATHI CEPEIUHEBI OK 07 MaJIbIX
oTpe3Ka.(koMO ypoK) rpymnnax

3.3 Tema 3.2 BekTopsl B IPOCTPAHCTRBE. OK 02, OK JI1.1J11.2 Jlexrms-
Yrox mexay BekTopamu. CkanspHoe 03, OK 04, 23 BU3yaJIH3aI]
npou3BeeHne BeKTopoB. CloxxeHue u OK 07 us
BBIYMTAHUE BEKTOPOB. Y MHOKEHHUE
BeKTopa Ha uncno. KommnanapHsie
BeKTOpbl. CKalIsIpHOE POU3BE/ICHNE
BEKTOpPOB. Pa3iiokeHne BeKTOpa 1o TpeM
HEKOMIUJIaHApPHBIM BEKTOpaM..(

KOMOHMHUP.YPOK)

3.4 Tema 3.2 BexTopsl B IPOCTPAHCTBE. OK 02, OK JI1.1J11.2
Yrox mexnay BekTopamu. CKanspHoe 03, OK 04, 23 Pabora B
npousBesieHne BeKTopoB.. KoopauHaTsl OK 07 MAaUTBIX
BEKTOPa, CKAIISIPHOE TIPON3BE/ICHHE rpymmax
BEKTOPOB B KOOPAMHATAX, YTOJ MEXIY
BEKTOPaMH, YIroJl MeX]y IpsIMOil 1
TUIOCKOCTBIO, YTOJI MEXK/Ty TUIOCKOCTSIMH. (

KOMOWHHP.YPOK)

35 Tema 3.2 BexTopsl B MPOCTPAHCTBE. OK 02, OK JIT.1J11.2
Yrox mexay BekTopamu. CKalsipHOe 03, OK 04, 33 Pabora B
MPOU3BEICHUE BEKTOPOB. YpaBHEHHE OK 07 MAaUTBIX
II0CKOCTH. ['eoMeTpuueckuii CMbICT rpymmax
ornpeznenurens 2x2.( KOMOUHUP.YPOK)

3.6 Tewma 3.3 Ilpakmuxo- OK 02, OK JI1.1J11.2
OpUEHMUPOBAHHbIE 3A0A4U HA 03, OK 04, 93 PaGora B
KOOPOUHAMHOTU NAOCKOCU OK 07, IIK MaJbIx
Koopounamnas nnockocme. (Ilp) 3.1 rpymnmax

3.7 Tewma 3.3 Ilpaxmuko- OK 02, OK JI1.1J11.2
OpUEHMUPOBAHHbBLE 3A0aYU HA 03, OK 04, 93 Pa6ora B
KoopOuHamHou naockocmu Boiuucnenue OK 05, OK




paccmoanuil u niowiadeu Ha NIOCKOCIL. 07,TIK 2.5 MaJIbIX
Konuuecmsennwvie pacuemsi(Ilp) rpymnmax

3.8 Tema 3.4 Pemenue 3anau. OK 02, OK JI1.1 J11.2 Jlexmus-
KoopauHaThl 1 BeKTOpHI J]eKkapTOBbI 03, OK 04, 323 BU3yau3all
KOOPJMHATHI B IPOCTPAHCTBE. BEKTOPHI B OK 07 us
npoctpancTe. CIOKEHNE U BBIYUTAHUE
BEKTOPOB. Y MHOXXEHHE BEKTOPA Ha YHUCIIO.

KomnnanapHasie BexTopbl. CKansipHOE
IpON3BEeIeHUE BEKTOPOB. Paznoxenue
BEKTOpa M0 TPEM HEKOMILTaHaPHBIM
BekTopam. [Ipocreiinue 3agauu B
koopauHatax. KoopuHaTel BeKTOpa,
paccTosiHuEe MeX 1y TOUKaMH, KOOPAUHATHI
CEpEeIUHBI OTPE3Ka, CKAIIPHOE
MPOM3BEACHHE BEK BEKTOPOB B
KOOpIHMHATaX, YTOJl MeXIy BEKTOpaMu
YTOJ MEXAY NPSIMOH H INIOCKOCTBIO, YTOI
MEKAY IUIOCKOCTSIMH

Konrponsnas padora(Ilp)

Pa3nen 4. OcHOBBI TPUIOHOMETPHH.
Tpurosomerpuyeckue  (PyHKIMH.

41 Tema 4.1 TpuroHomeTpuueckue OK 01,0K JI1.1J11.2 Jlexnus-
(hyHKIIMY TIPOU3BOJIBHOTO YTJIa, YHCIA. 02, OK 03, 23 BU3yau3all
Pannannas u rpagycHast Mepa yria. OK 04, OK us
Pannannas mepa yrna. [ToBopot Touku 05, OK 06,

BOKpYT Hauana koopauHar. OnpeeneHue OK 07
CHHYCa, KOCHHYCa, TAHT¢HCa

KOTaHreHca. 3HaKU CHHYyCca, KOCHHYCa,

TaHTeHCa U KOTAHTeHCa M0 YeTBEPTSM.

3aBUCHUMOCTH MEXY CHHYCOM,

KOCHHYCOM, TAHT€HCOM M KOTaHT'€HCOM

OJTHOTO M TOTO XK€ yTia. (KOMOHHHUD.YPOK)

4.2 Tema 4.2 OcHOBHBIE OK 01,0K JI1.1J11.2
TPUTOHOMETPUUYECKHUE TOXKIECTBA. 02, OK 03, 93 Pa6ora B
DopMyJIbl IPUBEACHHUS. OK 04, OK MAJThIX
TpUroHOMETpUUYECKUE TOKAECTBA 05, OK 06, rpymmax
®opmynsl npuseaenus. Cunyc, OK 07
KOCHHYC, TAHT'€HC U KOTaHT€HC yTJIOB O U
-o.. @opMyiibl
npuBeIeHUs(KOMOMHUP. YPOK)

43 Tema 4.3 Cunyc, KOCUHYC, TAHT€HC OK 01,0K JIT.1J11.2 Jlexkus-
CYMMBI U Pa3HOCTH ABYX yrioB. CuHyC 02, OK 03, 23 BU3yaJH3aI]
1 KOCUHYC ABOMHOTO yria. ®opmMyJibl OK 04, OK us
MOJIOBUHHOTO yriia. CymMMa U pa3HOCTh 05, OK 06,
curycoB. CyMMa 1 pa3sHOCTb KOCHHYCOB. OK 07
CHHYC ¥ KOCUHYC JBOMHOIO yria.

DopMyITEl OJIOBUHHOTO YIIIa.
KOMOWHHP.YPOK)

4.4 Tema 4.3 CuHyc, KOCHHYC, TAHTEHC OK 01,0K JI1.1J11.2
CYMMBI U Pa3HOCTH ABYX yTJIOB. 02, OK 03, 33 Pabora B
TIpeobpazoBaHusi CyMMBI OK 04, OK MAJTBIX
TPUTOHOMETPUUECKHUX (PYHKIHMH B 05, OK 06, rpymmax
MPOU3BEICHUE U IPOU3BEJICHNS B CYMMY. OK 07
BrlpaskeHne TpPUrOHOMETPHUUECKUX
(yHKIMI Yepe3 TaHreHC TIOJIOBUHHOTO
aprymenTa. [IpeoOpazoBanus
MPOCTENIINX TPUTOHOMETPUUIECKHUX
BBIpaXEHUH.( KOMOMHUP.YPOK)

4.5 Tema 4.4 OyHKUU, X CBOHCTBA. OK 01,0K JI1.1 J11.2 Jlexnus-
Cnoco0s! 3aganus ¢pyHkiu. O6macts 02, OK 03, 33 BU3yaJIH3aIl
OIpENIENEeHUs] U MHOXKECTBO 3HAUCHUI OK 04, OK us
¢ynkimid. YéTHOCT, HEUETHOCTD, 05, OK 06,




nepruoaIuIHOCTs QyHKIHH. CrtocoOb! OK 07
3aanus QyHKUMH( KoMO. ypoK)

4.6 Tema 4.5 TpuroHomerpudecKue OK 01,0K JI1.1 J11.2
¢yHKIMH, UX CBOHCTBA U Tpaduky. 02, OK 03, 93 Pab6ora B
O0nacTh onpeeNicHUus] 1 MHOXKECTBO OK 04, OK MAJTbIX
3HaYeHUH TPUTOHOMETPUUECKUX 05, OK 06, rpymmax
¢ynkmii. Y6THOCTB, HEUETHOCTD, OK 07
MEePHOJNYHOCTh TPUTOHOMETPHUUECKHUX
¢ynkmid. CoiictBa 1 rpaduky GyHKIUHA
y=C0SX,y=sinx,y=tgx,y=ctg
X(KOMOMHUP.YPOK)

4.7 Tema 4.6 [IpeoOpazoBanue rpadukos OK 01,0K JI1.1J11.2
TPUTOHOMETPUUYECKHUX (DYHKIIUH. 02, OK 03, 93 PabGora B
Cxxarue U pacTspKeHne rpadKoB OK 04, OK MaJIbIX
TPUTOHOMETPUUECKUX (DYHKLIHUH. 05, OK 06, rpymmax
[IpeobpazoBanue rpadukoB OK 07
TpuroHomerprdeckux Qyukiuii.(Ip)

4.8 Tema 4.7 Onucanue OK 01, OK JI1.1 J11.2
npPoOU3600CHBEHHBIX NPOYECCO8 C 02, OK 03, 93 Pa6ora B
nomouvio 2pagpuxos yHKyuu. OK 04, OK MaJTbIX
Hcnonvszosanue ceoticme 05,0K 06, rpymmax
MPUSOHOMEMPULECKUX PYHKYUU 8 OK 07, IIK
npogeccuonanvruix 3a0auax.(Ilp) 31

4.9 Tema 4.7 Onucanue OK 01, OK JI1.1 J11.2 Jlexmus-
npPoU3600CHBEHHBIX NPOYECCO8 C 02, OK 03, 23 BH3YaJIA3aIl
nomMoubio 2pagpuxos yHKyuu. OK 04, OK us
Hcnonvzosanue ceoticme 05, OK
MPULOHOMEMPUYECKUX PYHKYUU 8 06,0K 07,
npogeccuonanvruix 3a0auax(lip). K 2.5

4.10 Tema 4.8 OOpaTHbIC OK 01,0K JIT.1JI1.2 Jlexuusi-
TPUTOHOMETpUYECKHE QYHKIUU. 02, OK 03, 93 BU3yaJIU3aI]
OO0paTHBIE TPUTOHOMETPUICCKUE OK 04, OK us
¢yaknmu. X cBo¥icTBa H 05, OK 06,
rpaduku(KOMOUHUP.yPOK) OK 07

411 Tema 4.9 TpuroHomeTpudeckue OK 01,0K JI1.1J11.2 Jlexnusi-
ypaBHEHHUS U HEPABEHCTBA. YpaBHEHUE 02, OK 03, 23 BU3YaIH3al|
COS X = a. YpaBHeHue Sin X = a. OK 04, OK ust
VYpasuenue tg x = a, Cctg x = a. Pemenue 05, OK 06,

TPUTOHOMETPUUECKUX YPABHEHUI OK 07
OCHOBHBIX THIIOB: TIPOCTEHILINE

TPUTOHOMETPUUYECKHE YPaBHEHNS,

CBOJISIIIIMECS] KBAJPaTHBIM, PelIaeMble

pasnoxeHNeM Ha MHOXHTEIIH,

OJTHOPOAHEIE..( KOMOMHHUD. YPOK)

412 Tema 4.9 TpuroHomeTpudeckue OK 01,0K JI1.1J11.2 Jlexuusi-
ypaBHEHUS U HEPABEHCTBA. 02, OK 03, 323 BU3YaIm3al|
IIpocreiime TpUroHOMETpUYECKUE OK 04, OK us
HepaBeHCTBa.(KOMOMHUP.YPOK) 05, OK 06,

OK 07

4.13 Tema 4.10 CucteMmbl OK 01,0K JI1.1J11.2
TPUTOHOMETPHUUYECKUX YPABHEHHUII. 02, OK 03, 93 Pabora B
CucreMbl IpOCTERITNX OK 04, OK MAaUTBIX
TPUTOHOMETPHUIECKHUX YpaBHEHHH(KOMO. 05, OK 06, rpymmax
YPOK) OK 07

414 Tema 4.11 Pemenue 3aga4, OCHOBEI OK 01,0K JI1.1 J11.2
TPpUTrOHOMETpUU. TpUroHOMETpUUECKUE 02, OK 03, 93 Pa6ora B
¢yuknuu. [IpeodpasoBanue OK 04, OK MAJTBIX
TPUTOHOMETPUYECKHUX BBIPAXKECHUI. 05, OK 06, rpymmax
Pemenne TpuroHomMeTpuYeCKUxX OK 07

ypaBHeHI/Iﬁ 1 HCPABCHCTB B TOM YHCJIC C




WCTIOJIb30BaHNUEM CBOMCTB (DYHKITUH
KonTponsHas padora (KOMOUHUP. YPOK)

Pazpnen 5. KommiekcHble YHucIa

5.1 Tema 5.1 KoMmImiekcHbIE Yucia. OK 01,0K JI1.1 JI1.2 Jlexmus-
IlonsATHE KOMILIEKCHOTO YHCA. 02, OK 03, 23 BU3YanIu3all
ComnpsikeHHBIE KOMITICKCHBIC YHCIIA, OK 04, OK ast
MOJyJIb M QpTYMEHT KOMIUIEKCHOTO YHCIIA. 05, OK 06,
®Dopma 3aIuCcH KOMILIEKCHOTO YUCIIa OK 07
(TreomeTrpuUecKas, TPUTOHOMETPHYIECKas,
anrebpandeckas). Apudmernieckne
JIEWCTBHS C KOMIUIEKCHBIMH YUCIaMU. (

KOMOWHHP.yPOK)

5.2 Tema 5.1 KomruiekcHbie yncia. OK 01,0K JIT.1 JI1.2
TToHsTHE KOMIUIEKCHOTO YHCIIA. 02, OK 03, 23 Pabora B
ComnpsikeHHBIE KOMITICKCHBIC YHCIIA, OK 04, OK MaJIBIX
MOJyJIb ¥ QpTYMEHT KOMIUIEKCHOTO YHCIIA. 05, OK 06, rpymmax
®Dopma 3aIuCcH KOMILIEKCHOTO YUCIIa OK 07
(reoMerpudeckas, TPUTOHOMETPUYIECKAS,
anrebpandeckas). Apudmerniaeckne
JIECTBUS C KOMIUIEKCHBIMU
grcIaMA.(KOMO YpOK)

Tema 5.2 [Ipumenenue OK 01,0K
5.3 KOMIUICKCHBIX  4Hcell. BemonHeHne 02, OK 03, PaGoTta B
PacyeToB C MOMOILBIO KOMIUIEKCHBIX OK 04, OK MAJTbIX
yucell. [IpuMeps! HCNOIB30BaHUS 05, OK 06, rpymmax
KOMILJICKCHBIX(KOMOUHUP.yPOK) OK 07

54 Tema 5.2 [Ipumenenue OK 01,0K JI1.1J11.2
KOMIUIEKCHBIX  4uces. BeimonHeHue 02, OK 03, 23 PaGora B
pacyeToB C NOMOILBIO KOMIUJIEKCHBIX OK 04, OK MAJTbIX
yucen. [I[puMepsl UCTIOIB30BaHUS 05, OK 06, rpymmax
komIuiekcHbIX gncen(Ilp) OK 07
Pasnen 6. IlpousBognas pyHkuum, eé
NpuMeHeHHe

6.1 Tema 6.1 IlousTHEe TPOU3BOAHOMN. OK 01, OK JI1.1J11.2
dopmyinbl 1 ipaBuia 02, OK 03, 23 Pabora B
nudbdepenmuporanus. OnpeneicHue OK 04, OK MAaJTBIX
YHCJIOBOM ITOCIIEIOBATEILHOCTH U 05, OK 06, rpymmax
crocoOrI ee 3anannsi. CBOICTBA YMCIIOBBIX OK 07
nocienoBatenpHocTel. OnpenencHue
npezena mocieI0BaTeIbHOCTH.

Brrunciienue mpenaenon
nocienoBarensHOcTel. [Ipenen pyHKImu
Ha 6eckoneuHocTH. [Ipenen GpyHkuuu B
Touke. [Ipupamenue aprymeHTa.
IIpupamenne pyHKumn. 3amadm,
NPUBOASIINE K TOHSATHIO TIPOU3BOTHOIA.
OmnpeneneHre MPOU3BOTHON. AJITOPUTM
OTBICKAHHMS TIPOU3BOJHOIA. (
KOMOWHHP.YPOK)

6.2 Tema 6.2 [Ipon3BoIHEIE CyMMBI, OK 01, OK JI1.1J11.2
pPa3HOCTH NPOU3BEIAEHUS, YACTHOIO. 02, OK 03, 23 Pabora B
Dopmyisl quddepeHnnpoBaHIsL. OK 04, OK MaJIbIX
IIpaBuna quddepeHnupoBaHms 05, OK 06, rpymmax
(xoMOUHMP.ypOK OK 07

6.3 Tema 6.3 IlpousBoansie OK 01, OK JI1.1 J11.2 Jlexnus-
TPUTOHOMETPUUECKUX (PYHKIUH. 02, OK 03, 93 BH3YyaJn3al
[IpousBoHas CIOXKHOW QYHKIUN. OK 04, OK us
Omnpenenenne CI0KHON QyHKIUH. 05, OK 06,

HpOI/ISBOL[HaH TPUTOHOMETPUICCKUX




dynkuii. [Ipon3BoaHAs CIOXKHON OK 07
¢dyHKIMH.( KOMOMHUP.YPOK)

6.4 Tema 6.4 IToHsTHE O HEIPEPBIBHOCTH OK 01, OK JI1.1 J11.2
¢byHKkuMu. MeTo HHTEPBAJIOB. 02, OK 03, 33 Pabora B
[onsiTre HenpepbIBHON QyHKINY. OK 04, OK MaJIbIX
CaoiicTBa HenpepbIBHOH (yHKIMH. CBSI3b 05, OK 06, rpymmax
MEXy HENIPEPBIBHOCTBIO U OK 07
muddepeHInpyeMocThIO QYHKIUH B
TOYKe. AJITOPUTM PELICHUs] HEPABEHCTB
METOJIOM MHTEPBAJIOB.( KOMOMHUP.YPOK)

6.5 Tema 6.5 'eomerpuaeckuii u OK 01, OK JI1.1 J11.2 Jlexmms-
(u3UYEeCKUH CMBICT IPOU3BOIHOM. 02, OK 03, CX] BU3yaJIN3all
I'eomeTpuuecknii CMBICII IPOU3BOAHON OK 04, OK us
¢$yHKIIMH — yriioBoit KoaddurmeHT 05, OK 06,

KacaTteJIbHOH K rpaduky GyHKIUH B OK 07
TOUYKE. YPaBHEHHUE KacaTeIbHOU K

rpaduky QyHKIUH. AITOPUTM

COCTaBJICHUS ypaBHEHHS KacaTeIbHOH K

rpaduxy dyukmn y=F(X).(

KOMOHMHUP.YPOK)

6.6 Tema 6.6 Ouznyeckuii CMbICT OK 01, OK JIL.1J11.2
MPOU3BOJHOMB MPOdeCcCHOHATBHBIX 02, OK 03, 33 Pabora B
3agayax. Ousndeckuit (MexaHHUECKUil) OK 04, OK MAaJTBIX
CMBICIT IPOU3BOAHONH — MTHOBEHHAs 05, OK 06, rpymmax
CKOPOCTh B MOMeHT Bpemenn t: v=S'(t).( OK 07
KOMOWHHP.YPOK)

6.7 Tema 6.7 MOHOTOHHOCTH (DYHKITHH. OK 01, OK JI1.1 J11.2 Jlexmms-
Touku sxcTpeMyma. Bospacranue u 02, OK 03, 23 BU3yau3all
yObIBaHHE (YHKIIUH, COOTBETCTBHE OK 04, OK us
BO3paCTaHUs U YObIBaHHUA (YHKIINU 3HAKY 05, OK 06,
npou3BogHOU. [TonaTHE MPOU3BOIHOM OK 07
BBICILIETO MOPSIIKA, COOTBETCTBHE 3HAKA
BTOPOI NPOU3BOIHOM BBIITYKIOCTH
(BorHyTOCTH) (DYHKIIMH HA OTPE3KE.
3aja4n HA MAKCUMYM U MUHUMYM.

[ToHsITHE aCUMIITOTHI, CIIOCOOBI UX
orpezieeHust. AITOPUTM HCCIICTOBAHUS
(yHKIIMM ¥ IOCTPOEHHMS ee TpaduKa ¢
MTOMOIIIBIO TIPOU3BOAHOM. [IpoOHO-
nuHelHas GyHKIus(KOMOUHUP.YPOK)

6.8 Tema 6.8 Vcciaenosanne QyHKIHA U OK 01, OK JI1.1J11.2 Jlekuus-
noctpoenue rpaduxos Vcciaenosanue 02, OK 03, 23 BU3yaJIn3ail
(hyHKIIMM HA MOHOTOHHOCTb U IIOCTPOEHHE OK 04, OK us
rpadukoB.( KOMOUHHD. YPOK) 05, OK 06,

OK 07

6.9 Tema 6.8 ccaenoBanne GQyHKIHHA U OK 01, OK JI1.1 J11.2
noctpoeHue rpapukos VceaenoBanue 02, OK 03, 93 Pabora B
(hyHKIMY HA MOHOTOHHOCTB ¥ IIOCTPOEHHE OK 04, OK MAaJTBIX
rpaduKoB.( KOMOWHHP.YPOK) 05, OK 06, rpymmax

OK 07

6.10 | Tema 6.9 Haubonbuiee u HauMeHb1IEE OK 01, OK JI1.1J11.2
3HaueHus pyHKnuH. HaxoxneHue 02, OK 03, 93 Pabora B
HanOOJIBIIETO H HAMMEHBIIIETO 3HAYCHU I OK 04, OK MAJThIX
(yHKIMIA, TocTpoeHue TpaduKoB 05, OK 06, rpymmax
MHOTOWICHOB C HCIIOJIb30BaHUEM OK 07
anrapaTa MaTeMaTHYecKOro aHaiam3a.(

KOMOHMHUP.YPOK)

6.11 | Tema 6.10 Haxoocoenue OK 01, OK JI1.1 J11.2
ONMUMANBLHO20 pe3yTbmama ¢ 02, OK 03, 33 PaGora B
nOMOWbIO NPOU3BOOHOU 6 OK 04, OK MAIbIX




npakmuveckux 3aoavax. Haumenvuiee u 05, OK 06, rpyrmnmax
Haubovutee sHaverue gyukyuu. (Ilp) OK 07 IIK
3.1

6.12 | Tema 6.10 Haxoocoenue OK 01, OK JI1.1 J11.2
ONMUMANBLHO20 Pe3yIbmama ¢ 02, OK 03, 23 Pabora B
NOMOWbIO NPOU3BOOHOU 6 OK 04, OK MAJTbIX
npakmuueckux sadavax. Haumenvuee u 05, OK 06, rpymmax
Haubovuee sHavernue Qyukyuu(llp). OK 07, IIK

3.1

6.13 | Tema 6.11 Pemrenne 3amau. OK 01, OK JI1.1 J11.2
IIponsBoaHas GpyHKINH, €€ MIPIMEHEHHE. 02, OK 03, 23 Pabora B
DopMyIisl U IpaBUiIa OK 04, OK MaJIbIX
muddepennupoanus. MccnenoBanue 05, OK 06, rpymmax
(yHKIMIA C TOMOIIBIO TIPOU3BOTHOM. OK 07
HawnGosb1iee 1 HauMeHbIlee 3HAUCHUS
(dhyHKIIMH
KonTtponsHas pabota(KOMOHHUP.YPOK)

Pasznen 7. MHOrorpaHHuKH |
TeJla  BpallleHHus

7.1 Tema 7.1 Bepmunsl, pedpa, rpanu OK 01, OK JI1.1J11.2 Jlexums-
ITonsiTue MHOrorpanHuka. Ero anemeHTsI: 02, OK 03, 23 BU3yau3all
BEpIINHEI, pedpa, rpanu. J(naronains. OK 04, OK us
CeueHue. BoInykiible ¥ HEBBITYKJIbIE 05, OK 06,

MHOTOTpPaHHHUKH.(KOMO. ypOK OK 07

7.2 Tema 7.2 IIpu3sma, e€ cocTaBisgronIne, OK 01, OK JI1.1 J11.2 Jlexkums-
ceyenue. [Ipsmas v mpaBuIIbHAsA MPU3MBL. 02, OK 03, 23 BU3yau3all
ITonsitue npusmel. Ee ocHoBaHus 1 OK 04, OK us
OokoBsIe TpaHu. BricoTta mpm3mel. [Ipsamas 05, OK 06,

W HakJIOHHas npusma. [IpaBunbHas OK 07
npusma. Ee ceueHne(kOMOUHUP. YPOK)

7.3 Tema 7.3 Ilapamnenenunen, Kyo0. OK 01, OK JI1.1J11.2 Jlexrms-
CeueHue Ky0a, mapanienenunesa. 02, OK 03, 23 BU3yaJU3aI]
ITapannenenunen, cBoiicTBa OK 04, OK Hs
MPSMOYTOJIEHOTO TIapalieNienunea, Kyo. 05, OK 06,

Ceuenue Ky0a, napasuiesnenumnena. ( OK 07
KOMOHMHUP.YPOK)

7.4 Tema 7.4 [lupamuna, e€ OK 01, OK JI1.1J11.2
cocraBisitonue, ceueHue. [IpaBunbHas 02, OK 03, 23 PaGora B
nvpamujia. Y ceueHHas nupamua. OK 04, OK MaJTbIX
[Mupamuna u ee snementsl. CeueHne 05, OK 06, rpymmax
nupaMmuiel. [IpaBuibHas nupamua. OK 07
Yceuennas nupamuaa.( KOMOMHUP.yPOK
Pa3znen 7. MHOrorpaHHuKu "

TeJla  BpalleHHus

7.5 Tema 7.4 [Tupamuna, e€ OK 01, OK JI1.1 J11.2
cocTraBisitonue, ceueHue. [IpaBunbpHas 02, OK 03, 93 Pabora B
nvpamujia. Y ceueHHasi nupamuza. OK 04, OK MAJThIX
ITupamunia u ee snemenTol. CeueHne 05, OK 06, rpymmax
nupamuasl. [lpaBunbHas nmupamMuaa. OK 07
Yceuennas nupamuia.( KOMOWHHP.YpOK)

7.6 Tema 7.5 BbokoBas u moJiHas OK 01, OK JI1.1J11.2
IIOBEPXHOCTH PU3MBI IUPAMUBI. 02, OK 03, 93 Pabora B
ITnomaas OOKOBOM M TOJTHOM OK 04, OK MAaUTBIX
MTOBEPXHOCTHU TIPU3MBI, 05, OK 06, rpymmax
MMpaMuAbI(KOMOMHUP. YPOK) OK 07

1.7 Tema 7.6 Cummerpus B KyOe, OK 01, OK JI1.1J11.2
napajulelleuIee, Ipu3Me, MupaMmue. 02, OK 03, 93 Pa6ora B
CUMMETpHSI OTHOCUTEIBHO TOYKH, OK 04, OK MAJTbIX
npsAMOH, ockoct CumMeTpust B KyOe, 05, OK 06,

rnapajuicjicnuneac, mpusme,




nupaMuie(KOMOMHUP.yPOK) OK 07 rpymnmnax
7.8 Tema 7.7 [lpumepvi cummempuii 8 OK 01, OK JIT.1J11.2 Jlexnms-
npogheccuu. Cummempusi 8 npupooe, 02, OK 03, 323 BU3yau3all
apxumexkmype, mexnuxe, 8 ovimy.(IIp) OK 04, OK us
05, OK 06,
OK 07, IIK
3.1
7.9 Tema 7.8 [IpaBusnbHbie OK 01, OK JIT.1JI1.2
MHOTOTPaHHUKH, UX cBoiicTBa [loHsATHE 02, OK 03, 23 Pabora B
MpaBWIBHOTO MHOTOTpaHHuKa. CBoiicTBa OK 04, OK MaJIBIX
TPaBUIIBHBIX MHOTOTPAHHHKOB. ( 05, OK 06, rpymmax
KOMOHMHUP.YPOK) OK 07
7.10 | Tema 7.9 Hununap, ero OK 01, OK JI1.1J11.2
cocrapisitonue. CeueHne NUIMHIPA. 02, OK 03, 23 PaGora B
Hunuuap u ero snementsl. CeueHue OK 04, OK MaJIBIX
UINHApPa (MapaiebHOe OCHOBAaHHIO U 05, OK 06, rpymmax
ocu). Ceuenne. Pa3BepTka mumunzapa. OK 07
KOMOHMHUP.YPOK)
7.11 Tema 7.10 Konyc, eco cocmasnsowjue. OK 01, OK JI1.1 J11.2
Ceuenue xonyca. Konyc u e2o anemenmol. 02, OK 03, 23 Pabota B
Ceuenue xonyca (napaineibHoe OK 04, OK MaJTBIX
OCHOBAHUIO U NPOX0oOsiUee uepes 05, OK 06, rpymmax
6epuUny), KOHUUECKUEe CeYeHUSL. OK 07, IIK
Paszsepmra xonyca (Ilp) 31
7.12 Tema 7.11 Ycedennsrii konyc. CedeHue OK 01, OK JI1.1J11.2
YCEUEHHOT0 KOHYCa. Y CEYEHHBIN KOHYC. 02, OK 03, 93 Pa6ora B
Ero o6pasytromas u Beicota. CedeHue OK 04, OK MAJTbIX
YCEUEHHOT0 KOHyca (KOMOMHUP.YPOK) 05, OK 06, rpymmax
OK 07
7.13 | Tema 7.12 lllap u chepa, ux ceyeHUs. OK 01, OK JI1.1J11.2 Jlexums-
ap u cdhepa. BzaumHoe pacnosnoxeHne 02, OK 03, 23 BU3yaJIH3aI]
c¢epnl 1 mockoct. CeveHue mapa, OK 04, OK us
chepbl(KOMOUHUD.YPOK) 05, OK 07
7.14 Tema 7.13 ITonstue 06 00BEME TETA. OK 01, OK JI1.1 J11.2 Jlexmus-
OrHoueHrue 00beMOB OJ00HBIX TEI. 02, OK 03, 23 BU3YaIH3al|
[TonsiTue 06 o6veme Tena. O6bveMm kyda u OK 04, OK us
MPSAMOYTOJIBHOTO MapajliesIeue a. 05, OK 06,
O6wem npu3Msl U unHApa. OTHOIIEHUE OK 07
00BEMOB MTOAOOHBIX TEI.
I'eomeTpuueckuid cMbIC OnpeaeauTens 3-
ro nopsaka.( KOMOMHHP.YPOK)
7.15 Tema 7.14 O0OBEMEBI U IUIOIIAIHA OK 01, OK JI1.1 J11.2
noBepxHocTel Tes. O0BEeMbI MHPAMUABI U 02, OK 03, 23 Pabora B
konyca. O0beM mapa. [lnomaau OK 04, OK MaJIBIX
MOBEPXHOCTEH TeI(KOMOMHUP.YPOK) 05, OK 06, rpymmax
OK 07
7.16 Tema 7.15 KomOunauuii OK 01 JI1.1 J11.2
MHOT'OI'PaHHUKOB U TEJ BPAIllCHHUS. OK 02, 93 Pabora B
KoMmOuHaImu reoMeTpraecKux OK 03, OK MAaUTBIX
Ten(KOMOUHHP.YPOK) 04, OK 05, rpynmnax
OK 06, OK
07
7.17 Tema 7.16 I'eomempuueckue OK 01, OK JI1.1J11.2
KOMOUHAYUY HA NPaKmuxe. 02, OK 03, 93 Pabora B
Hcnonvzoeanue kombunayuii OK 04, OK MAJTbIX
MHO202PAHHUKOG U MeJl 6DAUCHUS 6 05, OK 06, rpymmax
NPAKMUKO-0PUCHIMUPOBAHHbBIX OK 07, I[IK
saoayax.(Ilp) 25




7.18 Tema 7.17 Pewenue 3a0au. OK 01, OK JI1.1 J11.2
Mmnoeoepannuku u  meia  8pAWyEHUSL. 02, OK 03, 33 Pabora B
O0beMBl ¥ IJIOMAAH  TMOBEPXHOCTH OK 04, OK MAIbIX
MHOTOTPaHHUKOB M TEJI BpAIICHHUS. 05, OK 06, rpymmax
Konrponsnas padora(Ilp) OK 07, IIK

3.1
Pazgen 8. IleppooOpasnas pyHKIuH, eé
NpUMeHeHHe

8.1 Tema 8.1 [lepBooOpa3Has QyHKIIUH. OK 01, OK JIT.1JI1.2 Jlexuusi-
[IpaBuita Hax0K/IEHHUS IEPBOOOPA3HBIX 02 OK 03, 93 BU3yaIu3al|
3amaya 0 BOCCTAHOBIIEHNH 3aKOHA OK 04, OK s
JBIDKEHUS 110 H3BECTHOW CKOPOCTH. 05, OK 06,

IlonATne HHTETPUPOBAHUS. OK 07
O3HaKOMJICHHE C TIOHATHEM WHTETpaja u

nepBooOpasHoit wis Gpyukiwn y=Ff(X).

Perenue 3aau Ha CBsI3b NEPBOOOPa3HON

U ee MPOM3BOAHON, BEIYUCIICHUE

nepBo0Opa3HOM JUIsl TaHHOM (YHKIIHH.

Tabauna GopMyIt A HAXOXKICHUS

nepBooOpa3HeIX. M3yueHne nmpaBuia

BBIYHCIICHHS

nepBooOpasHONH(KOMOUHUP. YPOK)

8.2 Tema 8.2 [Inomanb KpUBOIMHENHOM OK 01, OK Jlexmms-
Tpaneuuu. @opmyna Herotona- 02, OK 03, BU3yau3all
Jleitbnuna. 3agaun, IpUBOSIINE K OK 04, OK us
MOHATHIO ONPEAETICHHOT0 HHTErpana — o 05, OK 06,

BBIYHCJICHUH IIJIOLAAN KPUBOJIMHENHOM OK 07
Tpaneuuu, O IepeMeIeHNU TOYKH.

IlonsTue onpenenéHHOrO UHTErpaa.

I'eomerpuyeckuii n GpU3NUECKUI CMBICT

ompeneneHHoro naTerpana. Gopmyna

Herotona — JlelOHua(KOMOHUHUP. YPOK)

8.3 Tema 8.3 HeomnpeneneHnsrii u OK 01, OK JI1.1J11.2
orpezieeHHbIi nHTerpaisl. [TonsTre 02, OK 03, 23 Pabora B
HEOTpeAeIEHHOTO OK 04, OK MaJIBIX
HHTErpana(KOMOUHHP. YPOK) 05, OK 06, rpymmax

OK 07

8.4 Tema 8.4 [louamue 06 onpedeneHnom OK 01, OK JI1.1J11.2
uHmezpane Kaxk naouwaou KpUSOIUHEUHOU 02, OK 03, 93 Pa6ora B
mpaneyuu. ' eOMeTpUYECKUN CMBICIT OK 04, OK MAJThIX
ONPEENIEHHOTO 05, OK 06, rpymmax
uHTerpana((KOMOHHUP. YPOK) OK 07, IIK
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8.5 Tema 8.5 Onpeodenennviii unmezpan 6 OK 01, OK JIT.1J11.2
arcusnu. I eomempuueckuii cmulc 02, OK 03, X} Pabora B
onpedenentno2o unmezpaia. Popmyna OK 04, OK MAJTbIX
Hviomona — Jletibnuya. Pewenue 3aoau 05, OK 06, rpymmax
Ha npuMeHeHue unmezpana Os OK 07, I[IK
BLIUUCTICHUS] (PUBUYECKUX GETUUUH U 25
naowaoet.(Ilp)

8.6 Tema 8.5 Onpedenennviii unmezpan 6 OK 0, OK JI1.1J11.2
arcusnu. I'eomempuueckuti cmulci 021, OK 93 PaGora B
onpedenennozo unmezpaia. Popmyna 03, OK 04, MAJTbIX
Hviomona — Jlenbnuya. Pewenue 3a0au OK 05, OK rpymmax
Ha npuMeHeHue unmezpana Ons 06, OK 07,

BLIUUCTICHUS] (PUBUYECKUX GETUUUH U MK 3.1
naowaoeu.(Ilp)

8.7 Tema 8.6 Pemienne 3amau. OK 01, OK JIL.1J11.2 [extmst-
IepBooOpasnas dpyHkUH, €€ 02, OK 03, 33 BU3yaJn3ail
npuMmeHerue. [lepBooOpasnas GyHKIHH. OK 04, OK us
[IpaBrna HaxXOXKACHHSI IEPBOOOPA3HBIX. 05, OK 06,




Ee npumenenmue. OK 07
KonrponbHast padora (KOMOMHUD.YPOK)
Paznen 9. CreneHu U KOPHH.
CreneHHast pyHKIMA

9.1 Tema 9.1 CrenenHas QpyHKIus, e OK 01, OK JIT.1JI1.2 Jlexuusi-
cBoiicTBa. [lonaTne KOpHA N-0if cTeTIeHN 02, OK 03, 93 BH3YaJIA3aIl
W3 AeHCTBUTEIRHOTO Yrcia. OyHKIH OK 04, OK s
KOpHS N-0li CTENEHH, UX CBONCTBA U 05, OK 07
rpaduky. (KOMOHHUP.YPOK)

9.2 Tema 9.1 Cmenennas ¢ynxyus, eé OK 01, OK JI1.1J11.2
ceoticmea. CBOMCTBA KOPHSI N-0it 02, OK 03, 23 Pabora B
CTeTIeHH(KOMOUHUP.yPOK) OK 04, OK MAJTbIX

05, OK 07 rpymmax

9.3 Tema 9.2 [IpeoOpa3oBaHue BEIpAKCHUIHA OK 01, OK JI1.1J11.2
C KOPHSIMH N-O¥ CTETICHH. 02, OK 03, CX] Pabora B
IIpeoOpazoBanue uppanroOHaIbHBIX OK 04, OK MAJTbIX
BEIpaKEHUH(KOMOUHUP.YPOK) 05 rpymmax

9.4 Tema 9.3 CBolicTBa CTENEHH C OK 01, OK JIL.1J11.2
palMOHATBHBIMH U ICHCTBUTEIBHBIMH 02, OK 03, 23 PaGora B
nokasatensmu. [loHsTue crenenu c OK 04, OK MAJTbIX
JFOOBIM pallMOHATBHBIM MTOKa3aTeIeM. 05, OK 07 rpymmax
CreneHHbIe ()YHKIINU, HX CBOMCTBA U
rpaduku(KOMOUHHP. YPOK)

9.5 Tema 9.4 Pemenue nppaiiioHaIbHBIX OK 01, OK JIT.1JI1.2 Jlexkus-
YpaBHEHHI M HEPABEHCTB. 02, OK 03, 33 BU3yaJIn3ail
PaBHOCHIIBHOCTH UPPALIMOHAJIBHBIX OK 04, OK us
YPaBHEHHUU U HEPAaBEHCTB. MeToabl UX 05, OK 07
pemeHns. (KOMOHHUD.YPOK)

9.6 Tema 9.4 Pemenue nppanroHaIbHBIX OK 01, OK JI1.1J11.2
YpaBHEHUI U HEpaBeHCTB. Pemienue 02, OK 03, 93 Pa6ora B
MppalMOHAJIBHBIX YPaBHEHUH U OK 04, OK MaJIbIX
HEPaBeHCTB(KOMOUHUP.YPOK) 05, OK 07 rpymmax
Paznen 10. IToka3zareabHast
dyukums

10.1 Tema 10.1 [oxa3aTtenpHas GyHKOHSA, €€ OK 01, OK JI1.1 J11.2 Jlexmus-
cBoiicTBa. CTeneHpb ¢ NPOU3BOIbHBIM 02, OK 03, 93 BU3yau3all
JICCTBUTEIHHBIM MOKa3aTEIEM. OK 04, OK ust
OnpezeneHue MoKa3aTeNbHON (QyHKIINH, 05, OK 07
ee cBolicTBa 1 rpaduk. 3HAKOMCTBO C
NPUMEHEHHEM M0Ka3aTeIbHOW (QYHKIIHH.

PerieHue nmokas3aresbHbIX YpaBHEHUH
(dyHKIHOHATIBHO-TpaduIecKuM
METOAOM(KOMOMHHUP.YPOK)

10.2 Tema 10.2 Pemienue nokasareabHbIX OK 01, OK JIT.1J11.2
yYpaBHEHMH U HepaBeHCTB. Pemenne 02, OK 03, 93 Pabora B
MOKa3aTebHbIX YPaBHEHUN METO/10M OK 04, OK MAJThIX
ypaBHHUBaHWUS IMOKa3aTenei, METOI0M 05, OK 07 rpymmax
BBEJICHUSI HOBOM IIEPEMEHHOI,

(HhyHKIMOHATBHO-TPA(QUIECKUM METOIOM.
(xoMOUHMP.ypPOK)

103 Tema 10.2 Pemenue noxasareiabHbIX OK 01, OK JI1.1J11.2
ypaBHEHHI U HepaBeHCTB. Perenne 02, OK 03, 33 Pabora B
MOKa3aTeJIbHBIX HEPABEHCTB OK 04, OK MaJIbIX
(xoMOUHMP.YpPOK) 05, OK 07 rpymmnax

10.4 Tema 10.3 CucTeMsbl ITOKa3aTENbHBIX OK 01, OK JI1.1 J11.2 Jlexmus-




ypaBHEeHHHA. Pemenne cucremMm 02, OK 03, 23 BH3yaJIA3aIl
MOKa3aTeabHbBIX OK 04, OK nst
paBHEHHH(KOMOUHUD.YPOK) 05, OK 07
10.5 Tema 10.3 Cucrembl IOKa3aTENbHBIX OK 01, OK JI.1J11.2
ypaBHeHHA. Pemienue cucrem 02, OK 03, 23 Pa6ora B
MOKa3aTeJIbHBIX OK 04, OK MaJlbIX
paBHEHHH(KOMOUHUD.YPOK) 07 rpymnmax
10.6 Tema 10.4 Penrenue 3amau. OK 01, OK JIL.1J11.2
[NokazarenbHas GpyHkuus. Pemenne 02, OK 03, CX] Pabora B
MOKa3aTebHbIX YPaBHEHUN METOI0M OK 04, OK MAaUTBIX
YpaBHMBAHMUs [1I0KA3aTEICH U METOIOM 05, OK 07 rpymmax
BBEJCHUS HOBOU epeMeHHOU. Pemenue
MOKa3aTEIbHBIX HEPABEHCTB.
KonrponbHast pabota (KOMOMHUD.YPOK)
Paspea 11. Jlorapugmsl.
Jlorapugmuueckast pyHkuus
111 Tema 11.1 Jlorapugm uncia. OK 01, OK JI1.1J11.2 Jlexums-
JlecsaTH4HBIN 1 HATYpaJIbHBIN JIOTapU(MBI, 02, OK 03, 33 BU3yaJIn3ail
gucio e. Jlorapudm unciaa OK 04, OK us
(KOMOMHHD. YPOK) 05, OK 07
11.2 Tema 11.1 Jlorapudm gucna. OK 01, OK JI1.1J11.2 Jlexmms-
JlecaTHYHBINA 1 HATYpaTbHBIN JTOTapU(pMBI, 02, OK 03, 23 BH3YaJIHA3aIl
yucio €. JlecAITUUHBIN U HAaTypalbHbII OK 04, OK us
sorapuMmbl, YUCIIO € (KOMOHHUP.YPOK) 05, OK 07
11.3 | Tema 11.2 CaoiicTBa j0rapupmos. OK 01, OK JI1.1J11.2
Onepanyst torapudmupoBanus. CBoiicTBa 02, OK 03, 33 Pabora B
norapudmos. Oneparust OK 04, OK MaJIbIX
Jorapu(pMupoBaHus(KOMOUHHP. yPOK) 07 rpymmax
114 | Tema 11.2 CgoiicTsa jorapupmos. OK 01, OK JI1.1J11.2
Onepanyst torapupmupoBanus. CBoiicTBa 02, OK 03, 23 Pabora B
norapudmoB. Onepanus OK 04, OK MAJTbIX
norapupmMupoBaHusi((KOMOUHHP.YPOK 05, OK 07 rpymmax
115 | Tema 11.3 Jlorapupmuyeckas GpyHkuus, OK 01, OK JI1.1J11.2
ee cBoiictBa. Jlorapupmudeckas QyHKuus 02, OK 03, 23 Pabora B
U ee CBOMCTBa(KOMOHUHUP. YPOK) OK 04, OK MalIbIX
05, OK 07 rpymmax
11.6 | Tema 11.4 Perienue norapuMuuecKux OK 02, OK JI1.1J11.2 Jlextms-
ypaBHEHHMH U HepaBeHCTB. lloHsaTHE 03, OK 04, 23 BU3yaJIH3aI]
JOTapU(PMHIECKOTO YPaBHEHHUS. OK 05, OK us
Onepanus noteHIUpoBaHus. Tpu 07
OCHOBHBIX METO/Ia PEIICHHS
Jorapu(pMUIECKUX YpaBHEHUH:
(yHKIIMOHATBHO-TPa()UIECKHH, METO
MOTEHIIMPOBAHMSI, METO/1 BBE/ICHHSI HOBOM
nepeMeHHOH (KOMOMHHMP.ypPOK)
11.7 Tema 11.4 Pemenne orapnpMuIecKux OK 02, OK JI1.1J11.2
YpaBHEHHI U HEPABEHCTB. 03, OK 04, 33 Pabora B
Jlorapugmrueckue OK 05, OK MAaUTBIX
HepaBeHCTBAa(KOMOWHHP.YPOK) 07 rpymmax
11.8 Tema 11.5 Cucremsl torapu)MUIECKUX OK 02, OK JI1.1J11.2
YpaBHEHHH. AJITOPUTM PELLIEHUS CUCTEMBI 03, OK 04, 93 Pa6ora B
ypaBHEHUW. PaBHOCHIIBHOCTD OK 05, OK MAaUTBIX
Jorapu(pMUIECKUX YpaBHEHUH 1 07 rpymmax
HEepaBeHCTB (KOMOMHHD. YPOK)
11.9 | Tema 11.6 Jlocapugpmor 6 npupooe u OK 02, OK JI1.1 J11.2




mexnuxke. [lpumenenue nocapugpma. 03, OK 04, 33 Pabora B
Jloeapugpmuueckas cnupanv 6 npupode. OK 05, OK MaJIBIX
Ee mamemamuueckue ceovicmsa(Ilp) 07 rpymmax

111 Tema 11.7 Pemenue 3amay. Jlorapudmel. OK 02, OK Jlexmus-

0 Jlorapudmudeckas QyHknusa. Pemenue 03, OK 04, BH3yaJIA3aIl
MPOCTEHIIINX JoTaprupMIIECKUX OK 05, OK us
YpaBHCHHH. 07, IIK 3.1
Konrponsnas padora (Ilp)

Pa3znen 12. MHuo:kecTBa. DJIeMEHTbI
Teopuu rpagos
12.1 Tema 12.1 MmuoxectBa. Ilonstue OK 01, OK JL1J1.2 Jlexus-
02, OK 03, CX] BU3yaJIN3all
MHOXxecTBa. [ToqmHoxkecTBO. Onepanunu ¢
MHOXecTBaMU.( KOMOHHHP. YPOK) OK 04, OK HH
05, OK 07
12.2 OK 01, OK JI1.1J11.2
Tema 12.2 Onepayuu ¢ mHodxcecmsami. 02, OK 03, 93 PaGora B
Onepayuu ¢ mHodxcecmeamu. Pewenue OK 04, OK MAaJTBIX
npuxnaounvix 3a0ay. (Ip) 05, OK 07, rpymmax
K 3.1
12.3 OK 01, OK JI1.1J11.2
Tema 12.3 TI'padsi. Ilomarue rpada. 02, OK 03, 33 Pa6oTa B
Ces3HBIN Tpad, nepeBo, IUKI Tpad Ha OK 04, OK R
mnockoctH (I1p) 05, OK 07 rpymmax

12.4 Tema 12.4 Pemenne  3amau. OK 01, OK JI1.1 J11.2
MmuoxectBa. ['padpl ¥ UX NpHMEHEHHE. 02, OK 03, 93 Pa6ora B
Onepauun ¢ MHOXecTBamu. OmnMcaHue OK 04, OK MaJThIX
pEaNbHBIX ~ CUTyallUd €  MOMOLLBIO 05, OK 07 rpymmax
MHOXecTB. [Ipumenenne rpagoB K
PELICHUIO 3amad.  KoHTposbHas
pabota (KOMOHHUD.YPOK)

Pazgen 13. JiieMeHTbI KOMOMHATOPHKH,
CTATHCTHKH U TEOPUHU BEPOSATHOCTEH.

13.1 Tema 13.1 OCHOBHBIE  TOHSATHSI OK 01, OK JI1.1 J11.2 Jlexnus-
KOMOWHATOPUKH. [epecranoBkw, 02, OK 03, 23 BH3yaJIA3all
pa3MeleHus, COYETaHHUSA OK 05, OK Hs
(KOMOUHHP.YPOK) 07

13.2 Tema 13.2 CoObiTHEe, BEpOSTHOCTD OK 01, OK JI1.1J11.2
cobpitust.  CrlOKEeHHe W YMHOXCHHE 02, OK 03, 23 PaGora B
BEPOSITHOCTEM. CoBMmecTHEBIE u OK 04, OK MaJIbIX
HECOBMECTHbIEe CcOObITHsI. Teopembl 0O 05, OK 07 rpymmax
BEPOSTHOCTH CYMMBI COOBITHIA.

(KOMOMHHP.YPOK)

13.3 Tema 13.2 CoOpITHe, BepOATHOCTH OK 01, OK JI1.1 J11.2
coObiTust.  TeopeMbl O  BEpOSITHOCTH 02, OK 03, 33 PaGora B
CYMMBI COOBITUH. Y CIIOBHAsI BEPOSTHOCTb. OK 04, OK MaJIBIX
3aBUCHMBIC W HE3aBHCHMBIC COOBITHS. 05, OK 07 rpynmnax
TeopeMbl O BEPOSITHOCTH IPOU3BEACHUS
COOBITHI(KOMOMHUD.YPOK)

13.4 @ 13.3 Beposamnocms 6 npogeccuonanbhbix OK 01, OK JI1.1J11.2

hx. cobvimus, C60UCmMEo ee 02, OK 03, 323 Pabora B
cumenbHas — wacmoma  YCMOUYUBOCMU. OK 04, OK MAaUTBIX
ucmuueckoe onpeoenenue BepoSMHOCMU. 05, OK 07, rpynmnax
a gepossmuocmu codbvimusi. (Ilp) K 3.1

135 | Tema 13.3 Beposmuocme 6 OK 01, OK JI1.1J11.2 Jlekrms-
nPOPEeCCUOHATLHBIX 3a0a4ax. cooOvimus, 02, OK 03, 33 BU3YaIu3al|
ceoticmeo ee OmHocumenvHas Yacmoma OK 04, OK us
yCmouyueocmu. Cmamucmuyeckoe 05, OK 07,

onpedefzeHue BEPOAMHOCMU. OL;eHKCl




sepossmuocmu coovimus. (Ilp) MK 3.1

13.6 Tema 13.4 JluckperHas cCirydaiiHas OK 01, OK JI1.1 J11.2 Jlekums-
BEIMYMHA, 3aKOH €€ pacHpeaceHus. 02, OK 03, 23 BH3yaJIA3aIl
Buae! ciiydaiineix BennuuH. OmnpeneiaeHue OK 04, OK us
JUCKpPETHOH cilyuaifHOHN BelIWYHUHBL. 3aKOH 05, OK 07
pacopefelieHuss UCKPETHOM CIy4alHOU
BEJINYMHBI. Ee YHCIIOBBIE
XapaKTepUCTHKH(KOMOWHHP.YPOK)

13.7 Tema 13.5 3amaun MaTeMaTHYECKOM OK 01, OK J1.1J11.2
CTaTUCTHKH. BapuanmonHnsrit pan. 02, OK 03, 93 Pa6ora B
[omuron  wacTtoT W THCTOrpaMma. OK 04, OK MaJIbIX
(KOMOMHHP. YPOK) 05, 0K 07 rpymnmnax

13.8 Tema 13.5 3amaun MaTeMaTHYECKOM OK 01,0K JI1.1 J11.2 Jlexmms-
CTAaTUCTHKH. CraTucTHYECKHE 02, OK 03, 93 BH3YaJIA3aIl
PaKTepUCTHKA  psAAa  HaONI0JaeMbIX OK 04, OK us
JAaHHBIX(KOMOMHUP. YPOK) 05, OK 07

13.9 Tema 13.6 Cocmasnenue mabauy u OK 02, OK JIL.1J11.2
ouacpamm Ha npaxmuxe. Ilepeuunas 03, OK 05, 23 Pabota B
obpabomka cmamucmuyeckux OaHHbIX. OK 07 IIK MAJIBIX
Tpagpuueckoe ux npedcmasienue. 3.1 rpymmax
Haxooicoenue cpednux xapakmepucmuk,
Habmooaemvlx Oannvix. (I1p)

13.1 Tema 13.7 Pemienue 3ai1a4. 3aeMEHThI OK 02, OK JI1.1 JI1.2

0 KOMOMHATOPUKH U TEOPHU BEPOSITHOCTEH. 03, OK 04 93 Pabora B

OnemeHTh KoMOnHaTOpUKH. COOBITHE, MAJTbIX
BEPOSITHOCTH COOBITHSL. CJ:I'O)KCHI/Ie u rpymmax
YMHOXEHHUE BEPOSITHOCTEH. .
KontpospHas pabota (KOMOUHHP.YPOK)
Pasnen 14 .YpaBHeHusi U HepaBeHCTBa

14.1 | Tema 14.1 PaBHOCHIIBHOCTh YpaBHEHUH U OK 01, OK JI1.1J11.2 Jlexuusi-
HepaBeHCTB. OOIIMe METO/Ibl PEIICHHUSI. 02, OK 03, 23 BU3yaJIn3ail
PaBHOCHIBHOCTE ypaBHEHUN U OK 04, OK us
HepaBeHcTB OnpeneneHusi. OCHOBHBIE 05, OK 06,
TEOPEMBI PABHOCWIIBHBIX [IEPEXOJAX B OK 07
ypaBHEHHSX U HepaBeHcTBax. O0mme
METO/IbI PEIICHNS] YPAaBHEHHUH: Iepexo OT
paBeHCTBa (pyHKINMIT K paBEHCTBY
apryMeHTOB Ui MOHOTOHHBIX (DyHKIHMH,
METO/I Pa3JIOKEHUS] HA MHOXHTEIH, METO/]
BBEJICHUS HOBOM IIEPEMEHHOI,
(dyHKIHOHATIBHO-TpaduUecKuii MeTo1.
OO611e METOABI peIIeHUs] HEPABEHCTB!
repexo]i OT CPaBHEHUS 3HaYEHU N
(hyHKIMH K CPAaBHEHHIO 3HAYECHUI
apryMEHTOB JUIi MOHOTOHHBIX (DyHKIUH,
METO]l HHTEPBAJIOB, (PyHKIIMOHAIILHO-
rpadudecknii MeTo I(KOMOMHHP. YPOK)

14.2 | Tema 14.2 ['papuueckuii memoo pewenus OK 01, OK JI.1J11.2
ypaeuenuil, Hepagercmg. OOIIIE METO B 03, OK 04, 323 PaGora B
pelIeHrsT HEPABEHCTB: MEePEX0 OT OK 05, OK MAJTBIX
CpaBHEHHS 3HAYECHUH (yHKIHI K 06, OK 07 rpymmax
CPaBHEHUIO 3HAUEHHUI apryMEeHTOB JJIs
MOHOTOHHBIX (PYHKIINH, METOT
MHTEPBAJIOB, (YHKIIMOHAIEHO-
rpaduyeckuii meron. I'paguueckuii meron
peluieHus ypaBHEHUH 1
HepaBeHCTB(KOMOUHUP.YPOK)

14.3 | Tema 14.2 I'pacduueckuii MeTO]] peLIeHUsI OK 01, OK JI1.1J11.2 Jlexuusi-
ypaBHEHHI, HepaBeHCTB. O0IINE METO B 03, OK 04, 23 BHU3yau3all




pElIeHNsT HEPABEHCTB: MEePEX0 OT OK 05, OK us
CpaBHEHHS 3HAYCHNH (PYHKITHI K 06, OK 07

CPaBHEHUIO 3HAUCHUH apryMEHTOB AJIs

MOHOTOHHBIX (PyHKINH, METOL

MHTEPBAJIOB, (YHKIIMOHAIBHO-

rpadudeckuit meron. I'padmaeckuit meTosn

pelIeHus ypaBHEHUH 1

HepaBeHCTB(KOMOWHUP.YPOK)

14.4 | Tema 14.3 YpaBHeHHS U HEPABEHCTBA C OK 01, OK JI1.1J11.2
Moxynem. OnpenereHne MOIyIIs. 03, OK 04, 23 Pabora B
PackpriTie MOy TIO OTIPEIETICHHUIO. OK 05, OK MaJIBIX
IIpocTeiimme ypaBHEHHS 1 HEPABEHCTBA C 06, OK 07 rpymmax
MmozyneM. IIpiuMeHeHne paBHOCHIIBHBIX
MIEPEXOI0B B ONPEICICHHBIX THIIAX
YpaBHEHH ¥ HEPABEHCTB C MOJYJIEM.

(KOMOMHHP. YPOK)

14.5 | Tema 14.3 YpaBHeHHS U HEPABEHCTBA C OK 01, OK JI1.1J11.2
Moxynem. OnpeneseHne MOIyIIs. 03, OK 04, 23 Pabora B
PackpriTie MOy TIO OIIPEACTICHHIO. OK 05, OK MAJIBIX
IIpocreiimue ypaBHEHHSI 1 HEPABEHCTBA C 06, OK 07 rpymmax
MozyneM. IIpuMeHeHne paBHOCHIIBHBIX
MIEPEXO0I0B B ONPEIEICHHBIX THIIAX
YpaBHEHHI ¥ HEPABEHCTB C MOJYJIEM.

(xoM0. ypoK)

14.6 | Tema 14.3 YpaBHeHHS U HEPABEHCTBA C OK 01, OK JI1.1J11.2 Jlexnusi-
MoyneM. OnpeneiaeHne MOAyJIs. 03, OK 04, 93 BU3yaJIM3aIl
PackpbiTie MOAYIISI IO OIIPENETIEHMUIO. OK 05, OK us
IIpocreiimue ypaBHEHHS 1 HEPABEHCTBA C 06, OK 07
MozyneM. IIpuMeHeHne paBHOCHIIBHBIX
MIEPEXOI0B B ONPEICICHHBIX THIIAX
YpaBHEHHI 1 HEPABEHCTB C MOJYJIEM.

(KOMOMHHD. YPOK)

14.7 | Tema 14.4 YpaBHEHUS U HEPABEHCTBA C OK 01, OK JI1.1J11.2
napameTpoM. 3HaKOMCTBO C TTapaMeTPOM. 03, OK 04, 23 Pabora B
IIpocreiimue ypaBHEHHs U HEPABEHCTBA C OK 05, OK MAJTbIX
napameTpoM.(KoM0. ypok) 06, OK 07 rpymmax

14.8 | Tema 14.4 YpaBHeHHS ¥ HEPABEHCTBA C OK 01, OK 14.8
napameTpoM. 3HaKOMCTBO C TIapaMeTpOM. 03, OK 04, Pabora B
IIpocreiimue ypaBHEHHs U HEPABEHCTBA C OK 05, OK MAJTbIX
napameTpom.(KoMO. ypoK) 06, OK 07 rpymmax

14.9 | Tema 14.5 Cocmasnenue u pewenue OK 01, OK JIT.1J11.2
npogheccUuOHAIbHBIX 3a0ay ¢ NOMOUbIO 03, OK 04, 93 Pa6ora B
ypasHeruil. Pewernue mexcmoswvix 3adau OK 05, OK MAJTbIX
npogeccuonanvrnozo codepacanusi(Iip) 06, TIK 3.1 rpymmax

14.1 | Tema 14.5 Cocmasnenue u peutenue OK 01, OK JIT.1J11.2

0 nPogheccuonanrbbixX 3a0a4 ¢ NHOMOWbIO 03, OK 04, 93 Pabora B
ypasHenuu. Pewernue mexcmoswvix 3adau OK 05, OK MAJTbIX
npogeccuonanvrozo codepxcanua(Ilp) 071K 3.1 rpymmax

14.1 | Tema 14.5 Cocmasnenue u peutenue OK 01, JIL.1 JI1.2

1 nPogheccuonanbbix 3a0a4 ¢ NOMOWbIO OK 03, 33
ypasuenuu. Pewenue mexcmosvix 3a0ay OK 04,
npogeccuonanvrozo cooepicanusa(Ilp) OK 05,

OK 07 IIK
3.1

141 | Tema 14.6 Pemenne 3amad. YpaBHEHUS OK 01, OK JI1.1J11.2

2 1 HepaBeHcTBa. COCTaBIICHUE U PEIICHNE 02,0K 03, 93
mpodeccCHOHATBHBIX 3371249 C TIOMOIIIBIO OK 04, OK
ypaBHeHHi. O01Ie METOIbI pEICHHUS 05, OK




YpaBHEHHUN. YpaBHEHHUS U HEPABEHCTBA C
MOZYJIEM U C
napameTpamMu((KOMOMHHUP.YPOK)

06,0K 07

CaMocTosTeNnbHas pa60Ta

Koncynpraruum

Koncynpranuu




6.YYEBHO-METOJUYECKOE U UHOOPMAIIMOHHOE OBECIIEYHEHUE JUCIHHUIIIMHBI (MK, IIM)

6.1. Pexomenayemasi JurepaTypa

6.1.1. IlepevyeHb OCHOBHOI JIUTEPATYPbl, HEOOX0AMMO¥ A5 ocBoeHus1 TucuumInHbl (MK, ITM)

ABTOpBI, 3armaBue W3patenscTBO, roa

JI1.1 |Jlmcruxkma  B.  T.,[Maremarnka B 3amadax ¢ pemenusmu: |Cankr-IletepOypr: Jlans, 2019,
Conoseituuk U. JI.  [yueGHOE mocobue https://e.lanbook.com/book/112 074

JI1.2 |bammaxos M.H. MaremaTHKka: y4eOHUK Mocksa: KHOPVYC, 2019,

6.2. Ilepeyens pecypcoB MH(POPMANMOHHO-TETeKOMMYHUKALMOHHOH ceTn "UHTepHeT'", HEOOXOAMMBIX /ISl OCBOCHMS
aucuumiuabl (MK, IIM)

21 I'onyapenko, B.M. DNeMEeHTHI BhIcmiei [Www.BOOK.ru
MaTeMAaTUKU[ DIEKTPOHHBI pecypc] : ydeOHuk / [oHYapeHKO
B.M., Jlunaruna JI.B., PeimoB A.A. — Mocksa : KnoPyc, 2020. —

363 c. — (CIIO).

22 JIucuuxus, B.T. Maremartuka B 3a7a4ax c|http:// e.lanbook.com
peleHuAMHU| DIEKTPOHHBIH pecypcl: yae0.
nocobune/B.T.JIncnukus, N.A.Comnoseitunk.-CaHKT-
[etepOypr:Jlanp,2020.-464c.

33 bammakos, M.J1. Maremaruka[DnekrponHsiii pecypc]: yueoHux/|www.BOOK.ru

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

6.3. llepeueHb HH(OPMALMOHHBIX TEXHOJOTHH, UCIOJb3YEeMbIX NPH OCYLIECTBJIEHUM 00pPa30BaTeJbLHOr0 mpoiuecca mno

aucuumiuie (MK, IIM), BkJirouasi nepeyeHb NPOrpaMMHOr0 ofecniedyeHUs 1 MH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM
l(nnu weolvonunvocT)

6.3.1 IlepeyeHb NpOrpaMMHOro odecre4eHust

Microsoft Office Professional 2007

Free Conference Call (cBoOoaHas THULICH3HS)

Zoom (cBOOOHAS JTUTICH3NS)

6.3.2 Ilepeyenb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

7. OMUCAHUE MATEPHUAJBHO-TEXHUYECKOM BA3bl, HEOBXO/JIUMOM JIJIsI OCYIIECTBJIEHUA

Aynutopus Haznauenmue OcHarienne
(ITpumI KT CIIO) VYuebHas ayquropus ans |[Jocku ayautopHble 3-X 3JI€MEHTHEIC,
Aynuropus Ne 410 MPOBECHUS 3aHATHI Kommsrotep-lintel(R) Core(TM)2 Duo CPU E7200
Kabuner npukiagHoi JIEKIIMOHHOT'O THIIA, @2.53GHz/1GB/250GB/DVD-RW; monutop LG Flatron L 1933 S;
MaTeMAaTHKU MPaKTHIEeCKUX 3aHAThH, |MynsTuMenna npoekTop Sanyo PLC-XU305A;
IPYIIIOBBIX U [TpOeKUNOHHBIN YKpaH;
WHIIUBHYaJIbHBIX MaKeTbl, MOJICJIU [€OMETPUYUECKHX TeJI, TeJl BPAIlleHUs], CTEH b
KOHCYJIbTAIMH, TEKYIIETro | TeMaTH4ecKue.
KOHTPOJISL U
IIPOMEKYTOUYHOHN
aTTecTalllu, a TAKXKe JJIs
CaMOCTOATENLHON
paboTsI

8. METOANYECKHE YKA3AHMUA VIS OBYYAKOIUXCS ITIO OCBOEHUIO JUCHUIIJIMHBI (MK, IIM) |




Jlexunsi. ITocemenne n akTuBHAsE paboTa CTy/JICHTA Ha JICKLIUH [T03BOJISIET CHOPMHUPOBATH OA30BBIC TEOPETHYECKUE MTOHATHS 110
JOVCIUIUINHE, OBIAAETh OOMIEH JIOTMKOW OCTPOCHNUS TUCIUILINHBI, YCBOUTH 3aKOHOMEPHOCTH W TCHACHIINN, KOTOpPBIE
PACKPBIBAIOTCSI B JAHHOM AUCIMIUINHE. [Ipy 3TOM CTyIEHTY peKOMEHIyeTcs ObITh JOCTATOYHO BHUMATEIbHBIM HA JICKIIHH,
CTPEMUTBCS K IOHUMAHHIO OCHOBHBIX TOJI0KEHUH JIEKIWH, a ITPH ONPENEIEHHBIX TPYIHOCTAX U BOIIPOCAX, CBOEBPEMEHHO
oOpammaThesl K MPEnoAaBaTelio 3a MOSICHEHUAMHE, YTOYHEHUAMH WU TIPH AUCKYCCHOHHOCTH PacCMaTPHBAEMbIX BOIIPOCOB.
Pa6Gota Hax mMaTepuanaMy JIEKIIMH BO BHEAYAUTOPHOE BPEMsI IpeArnoaraeT 0osee riry0oKoe pacCMOTPEHNE BOIIPOCOB TEMBI C
YYETOM TOTO, YTO Ha JIEKIIMH HEBO3MOXKHO IIOJIHO OCBETHUTH BCE BOMPOCH! TeMbl. It TiryOOoKOoH MpopaboTKU TEMBI CTYJCHT
JIOJIKEH:

a) BHUMATEIbHO NPOYUTATh JIEKIUIO (BO3MOXKHO HECKOJIBKO pa3);

0) paccMOTpETh BOIIPOCHI TEMBI HWITH ITPOOIEMBI 110 UMEIoLIelcst yueOHOH, y4eOHO-MEeTOAMYECKOH JINTepaType, 03HAKOMHTBCS C
MIOJIXOZIaMU T10 JaHHOM TeMe, KOTOpPhIE CYIIECTBYIOT B COBPEMEHHON Hay4YHOMH uTeparype (IIocMOTpeTh MOHOTpaduu, CTaThH B
KypHajax, Te3UCHl HAYUHBIX JIOKJIAJ0B U BBICTYIUICHUI).

N3y4as TeMy B TEOPETHUECKOM ACHEKTE, CTYACHT MOXKET MTOJIb30BAThCS KaK IUTEPaTypoit OMOINOTEKN YHUBEPCUTETA, TaK U
HCTIONB30BaTh 3JIEKTPOHHBIE U VIHTEpHET-PECYPCHI.

IIpakTndeckoe 3anatue: [Ipu MoAroTOBKe K MPaKTHYECKHUM 3aHATHAM CTYAECHTaM PEKOMEHIYETCS BHUMATEIBHO 03HAKOMHTBCS
€ TEMaTHKON MPAKTHYECKOTO 3aHATHS, MPOYECTh KOHCIIEKT JIEKIIUHU 110 TEME, H3YYUTh PEKOMEHIOBAaHHYIO JINTEPATYPY,
COCTaBUTh KPATKHI IIaH OTBETA HAa KayKABII BOIPOC MPAKTUYECKOTO 3aHATHUS, IPOBEPUTH CBOU 3HAHUS, OTBEYas HA BOIIPOCHI
JUTSL CAMOTIPOBEPKH, €CIIM BCTPETSTCS] HE3HAKOMBIE TEPMHHBI, 0043aTETIFHO 00PAaTHTHCS K CIIOBAPIO M 3a()MKCHPOBATh UX B
TETpalu.

[TpoBenenue yueGHOTO mporecca MOXKET OBITh OpraHn3oBaHo ¢ ucnoss3zoanreM DMOC yHuBepcuTeTa U B LudpoBoi cpene
Texymuii KOHTPOJIb U MPOMEXYTOUYHAS aTTeCTAlUs 00yJaloIUXCsa MOXKeET MPoBoIUThCA ¢ npuMmeneHneM J{OT. (rpymnms! B
COLMAJIBHBIX CETAX, JICKTPOHHAS [10YTa, BUJCOCBS3b U Jp. IaThopmser). YueOHble 3ansaTus ¢ npumeHennem JJOT npoxozsdr B
COOTBETCTBHUHM C YTBEPIKIECHHBIM pacnucanueM. TeKyIunii KOHTPOJIb U IPOMEKYTOYHAS aTTECTALU 00YJaIOIIUXCS MOXKET
npoBouTheA ¢ npuMmenenueM J[OT.




IIpunoxenue 1
[TpuMOpCKUit HHCTUTYT 5KEJIE3HOAO0POKHOTO TPAaHCHIOPTa - (GuiIuai heaepatbHOro rocyJapcTBEHHOTO OI0PKETHOTO
00pa3zoBaTeNIbHOrO YUPEKACHHS BhICIIEr0 00pa3oBaHus «/labHEBOCTOUHBIN TOCYIapCTBEHHbBIH YHUBEPCHUTET ITyTeH

coo0IIeHUs» B T. YccypHuicke
(ITpumIKT - dpmnmman IBIYIIC B r. Yccypuiicke)

OIIEHOYHBIE MATEPHUAJIBI
JUIsl IPOMEKYTOYHOM aTTeCTalluy 110 AUCLUIIINHE

MaremMaTuka

g cnenuraidbHOCcTH: 23.02.01 Opranusanms nepeBo30K U yIpaBieHHe Ha TpaHCIopTe ( 110 BHIAM)

CocraButens: npenogasarens, T.J1. 'onuaposa

r. Yccypuiick
2023 r.



1. Onucanue mokasarteJei, KPUTEPHEB M HIKAJ OCHUBAHUA PE3yJ1bTaTOB.

1.1. [Toka3aTenu U KpUTEPUU OllcHUBaHUs pe3ynbTatoB. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,IIK 3.1

OOBEKT OLIEHKH

YpoBHH CHOPMUPOBAHHOCTH PE3yIHTATOB

Kputepwuii ornieHuBaHus
pe3yabTaTOB OOyUCHHUS

OO0yuaronmiics

Huskuil ypoBeHb
Iloporosslii ypoBeHb
IloBbIlIEHHBIN YPOBEHD
Bricokuil ypoBeHb

YpoBeHb pe3ynbTaToB
00yueHUs
He HHKe MOPOroBOro

1.2. Illkans onernBanus komrerenuuit OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1 pe3yapTaToB IpH
cnade nudQepeHIHPOBaHHOTO 3a9eTa U IK3aMCeHa.

JlocTurHyThIit
YPOBEHb

pe3ynbpTara
o0OyueHHs

XapakTepucTHKa YPOBHS CHOPMUPOBAHHOCTH
Ppe3yIbTaTOB

IlIkana oneHnBaHUSA
muddepeHIUpoBaH
HOIO 3a4eTa U
JK3aMeHa

Huzkwuii
YpOBEHb

OoOyuarommiics:

-00Hapy KM HPOOEITBl B 3HAHUSIX OCHOBHOT'O Y4eOHO-IIPOrPaMMHOIO
MarepHana;

-J10IMYyCTUJI IPUHIUIINAIbHBIC OIlII/I6KI/I B BBINIOJIHCHU N 3a11aH1/1171,
IIPEyCMOTPEHHBIX IIPOrPAMMON;

-HE MOET IPOJOJDKUTh OOYYSHHE WIIU MIPUCTYIHUTD K
npodeccroHaNBHO JeaTeIbHOCTH 110 OKOHYaHUH MTPOrpaMMbl 0e3
JOIIOJTHUTCIIbHBIX 3aHATHH 11O COOTBCTCTByIOHIeﬁ JUCHUIIIINHEC.

HeynosnerBopureibx
0

IToporosslit
YPOBEHb

OO0y4aromuics:

-00Hapy»XUJI 3HAHHE OCHOBHOTO y4eOHO-IIPOrpaMMHOT0 MaTepuaa B
00BEMe, HeOOXOIMMOM TS AaTbHEHIIe yaeOHOU U MpenCTOsIIeH
npodeccnoHaNBHOH NeATeNbHOCTH;

-CIIPaBIISICTCS C BHIITOJHEHUEM 3aJaHUH, IPEyCMOTPEHHBIX MIPOTrPaMMOii;

-3HAKOM C OCHOBHOH JIUTEPaTypoil, peKOMEHIOBAaHHON paboUeii
MPOTPaMMOM AUCIUIUIHEI,

-JIOIYCTHJI HETOYHOCTH B OTBETE Ha BOIIPOCHI U NIPH BBHITIOTHEHUN
3aJ]aHuil M0 y4eOHO-TIPOrpaMMHOMY MaTepHaily, HO obiiaraer
HEOOXOIMMBIMH 3HAHUSIMU JIJIsl UX YCTPaHEHHsI 101 PYKOBOJICTBOM
npernoaBaTens.

y,E[OBJ'IeTBOpI/ITe.TIBHO

TloBBIIEHHBIN
YPOBEHB

OOyuaromHics:

- 0OHapy>XKUJI TIOJIHOE 3HaHUE y4eOHO-IIPOrPaMMHOT0 MaTepuala;

-YCIEIIHO BBIIOJIHUI 33JaHMsl, IPEAYCMOTPEHHBIE IIPOTPaMMON;

-YCBOHII OCHOBHYIO JIUTEPATypy, PEKOMEHIOBaHHYIO paboueit
MPOTrPaMMO# AUCIUILIHHEI,

-[10Ka3ajl CHCTEMATHYECKHUI XapaKTep 3HAaHUH yueOHO-POrpaMMHOIO
Mmarepuana;

-CIIOCOOEH K CaMOCTOSITENIbHOMY MOTMOIHEHUIO 3HAHUM 110 yueOHO-
MPOrPaMMHOMY MaTepuaiy ¥ OOHOBJICHHIO B XOJIe AaibHeiiiel yueOHon
paboThl ¥ POGECCHOHATIBHON JeSITETLHOCTH.

Xopouo

Bricoknii
YPOBEHB

OOyuaromHics:

-00Hapy» HJI BCECTOPOHHHUE, CUCTEMaTHYECKUE U TITyOOKHe 3HAHUS
yueOHO-TIPOrpaMMHOT0 MaTepuala;

-yMeeT CBOOOTHO BBIIIOJHATH 3aJaHUs, IPETyCMOTPEHHBIE TPOrpaMMOii;

-03HAKOMMIJICS C JOTIOJIHUTEIbHON JIUTEPATYPOH;

-YCBOMJI B3aUMOCBA3b OCHOBHBIX MOHSTHI JUCHUIUIMH U UX 3HAYCHUC OJISL
npuoOpeTeHns npodeccu;

-IIPOSIBHJI TBOPUYECKHE CITOCOOHOCTH B TOHUMAHUH y4eOHO-
NpPOrpaMMHOT0 MaTepHana.

OTan4HO

1.2. Onmucanue nIkKaa OleHUBAHUSA

Pe3ynbTaThl 00y4aronerocs: OeHUBAETCs CIEAYIOMUM 00pa3oMm:

IInanupyemsl

CopepxaHue IKaIbl OIICHUBAHUS
JIOCTUTHYTOTO YPOBHS Pe3yIbTaTa 00ydeHUS

1 ypOBEHb
pe3yIbTAaTOB
OCBOEHHS

HeynosnerBopurens

VY 10BIIETBOPUTEIBHO Xopouio

HO

OTan4HO

He 3aureno 3auTeHo 3a4yTeHo

3auyTeHo




Hecnoco6HocTh
oOydarormerocs
CaMOCTOSTEIbHO
MIPOJIEMOHCTPUPOBAT
b HATUIUE 3HAHUK
TIPH PEIICHUN

OO6ygaromuiics
CrocoOeH
CaMOCTOSITEITFHO
MIPOAEMOHCTPHUPOBATH
HallM4ue 3HaHUU MpU
peLIeHUH 3aJaHul,

OO6ygaromuiics
JEeMOHCTPHPYET
CTIIOCOOHOCTB K
CaMOCTOSTETEHOMY
TIPUMEHEHHIO 3HAHUI
IIpY pELICHNN 3aJaHuil,

OOyuaronuiicst
JIEMOHCTPHPYET
CHOCOOHOCTH K
CaMOCTOSTETEHOMY
MIPUMEHEHUIO 3HAHUI B
BEIOOpE crrocoba

3HaTh 3aJ[aHui, KOTOpbIE KOTOpBIE ObLIN AQHAJIOTUYHBIX TEM, pELICHUs] HEM3BECTHBIX
OBUTH NPE/ICTABICHBl | MPEACTAaBIICHBI KOTOpBIE MPECTABIISII WJIN HECTaHIAPTHBIX
npernojaBaTeieM TIpernoaaBaTeieM IIpernoaaBaTeib, 1 Ipu 3aaHui ¥ pU
BMECTe ¢ 00pa3LoM BMecTe ¢ 00pa3loM UX | ero KOHCYJIbTaTHBHOU KOHCYJIbTaTUBHOMN
UX peleHus. peLICHUs. MOJIJIEPKKE B YACTH MOJJIEPIKKE B YaCTH
COBPEMEHHBIX POOJIEM. | MEXIUCLIUIIMHAPHBIX
CBsI3eH.
OTtcyTcTBHE Y Obyuarommiics Obyuarommiics OO6y4atontmiics
oOydatormerocs JEMOHCTPHPYET MIPOJIEMOHCTPUPYET JIEMOHCTPHUPYET
CaMOCTOSATENIBHOCTH | CAMOCTOSITENBHOCTD B CaMOCTOSATEIHHOE CaMOCTOSATEILHOE
B IPUMEHEHNHT MIPUMEHEHUN YMEHHUH MIPUMEHEHNE YMEHUH MPUMEHEHNE YMEHUH
YMEHUH 0 pemneHus yaeOHbIX peLIeHus 3aJaHuH, PELICHUSI HEU3BECTHBIX
VMeTs UCIIONIb30BAHHIO 3aJ[aHUii B TIOJTHOM AQHAJIOTUYHBIX TEM, W HECTAHAPTHEIX
METOJIOB OCBOCHHS COOTBETCTBHH C KOTOPBIE NPECTABIISII 3a7aHui ¥ pU
y4eOHOit 00pa3omM, TaHHBIM npernojaBaTeb, U IpH KOHCYJIbTaTUBHOMN
JUCIUTUIMHBI. npernojaBaTesiemM. €ro KOHCYJIbTaTUBHOMN MO JIEPIKKE
MOJIJIEPIKKE B YACTH NpernoiaBarels B 4acT!
COBPEMEHHBIX MPOOJIEM. | MEXIUCLUUILIHHAPHBIX
CBsi3eH.

2. IlepeyeHb BONIPOCOB M 32724 K JM(pdepeHIUPOBAHHOMY 3a4yeTy M 3k3aMeHy. O0pasel IK3aMeHALHOHHOT O

omJiera.

Bonpocs! k nuddepenuupoBannomy 3auery (1 cemectp):

1. Ilpsimble u IJIOCKOCTH
07,1IK 3.1
2, KoopauHatst u

3. OcHOBBI TpUTOHOMETpHH. TpUrOHOMETpHYECKHE

OK 07, IIK 3.1

B npoctpanctee. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK

4, Kommmekcusle yuciia. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1
5. IpomsBogHas ¢pynkumu, e€ npumenenne OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1
Bpamenus OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, 1IK 3.1

6. MHOTOTpaHHHUKH |

7. [lepBooOpasnas GyHKIIUY, €€ npumeHenue

TCl1a

Bektopsl. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1
¢yukunu OK 01,0K 02, OK 03, OK 04, OK 05, OK 06,

OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

8. Crenenu u kopHu. Crenennas ¢pynkius. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, I1IK 3.1

9. INoka3arenpHas

¢ynkuua OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

10. JIorapudmsl. Jlorapudpmuaeckas pynkmus. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1
11. MuoxectBa OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1
12 DeMeHTH KOMOMHATOPHKH, CTATUCTHKH U Teopun BepositHocTerr OK 01,0K 02, OK 03, OK 04, OK 05, OK 06,

OK 07, [IK 3.1
13. YpaBuenus u HepaBenctsa OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

Bonpocs! k 3k3aMeny (2 cemecTp)

1. 3nauenwue TpuroHomerpuueckux Gpyukmuii yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°, 360°. OK 01,0K 02, OK 03,
OK 04, OK 05, OK 06, OK 07, IIK 3.1
2. OCHOBHBIE TPUTOHOMETPHUYECKHE TOXJECTBA, (OPMYJIbl ABOMHOIO W MOJOBHHHOTO apryMeHTa, (hOpMyJIbl
CJIOKEHHUS apTyMEHTOB, (hOpMyJIbI CilokeHus1 Tpuronomerpudeckux ¢pynknuii. OK 01,0K 02, OK 03, OK 04, OK
05, OK 06, OK 07, [IK 3.1




o

10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

0 o
OrnpenenenHue npezaena nepeMeHnoi GyHkuu. TeopeMsl o0 mpeaenax, pacKpeITHe HEoNpeaeeHHOCTeH — , —.
0

OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

OmnpenencHue Npou3BoAHOM, obmmii MeTox e€ HaxoxaeHus. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK
07,7IK 3.1

Ipoussonusie ¢’, X', (cx)' (BeiBOA hopmynsl). OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1
[Ipoussonuas anredpandeckoit cymmsl (BbiBoj popmyier). OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,
IIK 3.1

[IpousBonnas npoussenenus (BeiBox Gpopmynsl). OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

[MponsBonHas GpyHKINU y = \/; (Be1Box opmynsr). OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK
3.1

1
[poussonuas pyukiwu y = — (BeiBoa ¢opmynsi). OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, [IK 3.1
X

IIpousBoanas GyHkuuu Y = sin X (BeiBOI hopmyiel) OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK
3.1

Ipomnssoanas gynknuu Y = COSX (BeiBOA hopmyner) OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, [IK
3.1

[IpousBonnas tanrerca (BeiBoxa ¢popmynsl). OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1
[IpousBonnas kotanrenca (BerBox popmynsl). OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

OcHoBHBIE popmyier muddepertmpoBanus (3ammck). OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK
3.1

[TpousBonHas cnoxHoW QyHKUIMM (ompeneneHue cioxHoi GpyHkuuy, npasuwio renoykun). OK 01,0K 02, OK 03,
OK 04, OK 05, OK 06, OK 07, [IK 3.1

dusnyeckuii cMbIC NepBol pon3BoIHON. Bropas npoussonnas u e€ ¢usnueckuii cmpica. OK 01,0K 02, OK
03, OK 04, OK 05, OK 06, OK 07, [IK 3.1

I'eomeTprueckuii cMbICT Npon3BoAHON. OmnpeneneHue kacaTeabHON 1 HopMmany, ux ypaBHeHus. OK 01,0K 02,
OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

Huddepennnan GpyHKImm, ero npuMeHeHue K npuommkeHHsM BeraucieHmsiM. OK 01,0K 02, OK 03, OK 04, OK
05, OK 06, OK 07, IIK 3.130xctpemyM (GYHKIHH, HCCIEJOBaHHEC (QYHKIMH HA 3KCTPEMYM C IOMOIIBIO
npoussoxHoi. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

BrImyki10cTh, BOTHYTOCTh M TOUKH Hepernda rpaduka ¢pyaknuu. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06,
OK 07, IIK 3.1

IlepBooOpa3Has u HeomnpeneneHHbIH HHTerpan. CBolicTBa HeonpenenenHoro uHTerpana. OK 01,0K 02, OK 03,
OK 04, OK 05, OK 06, OK 07, [IK 3.1

OcHoBHbIe TabmmanbIe nHTErpaisl. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

OnpeneneHHbI HHTETpai u ero cBorcTea. ®opmyna HeroTona-JIeiornuma. OK 01,0K 02, OK 03, OK 04, OK 05,
OK 06, OK 07, IIK 3.1
Heomnpenenennslii unterpan u ero csoictsa. ®opmyisl naterpuposanus. OK 01,0K 02, OK 03, OK 04, OK 05,
OK 06, OK 07, IIK 3.1

MeTto/1 MOACTAaHOBKH TIPY BBIYMCIEHUU HEOTPEeIEHHOTo 1 onpeaenennoro narerpaitos. OK 01,0K 02, OK 03,
OK 04, OK 05, OK 06, OK 07, [IK 3.1

Brraucnenue miomnaneil miockux Guryp ¢ moMmorpio onpeaenenHoro uaterpana. OK 01,0K 02, OK 03, OK 04,
OK 05, OK 06, OK 07, TIK 3.1

Brruncnenue myTH, NpoiAEHHOro TeIOM ¢ MoMollbio onpeaeneHHoro uarerpana. OK 01,0K 02, OK 03, OK 04,
OK 05, OK 06, OK 07, IIK 3.1

Brruncienue paboTsl cHIl yIIpyrocTu ¢ rnomouipio onpenenennoro uarerpana. OK 01,0K 02, OK 03, OK 04, OK
05, OK 06, OK 07, [IK 3.1
ITepectanoBku u pazmemenns. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1



29.

30.

31
32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45,

46.

47.

48.

49,

50.

51.

52.
53.

54.

Coueranns u ux csoricta. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1
Crrygaiinoe coopiTie 1 ero BepostHocth. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, [IK 3.1

TeopeMbl cnoxkenus 1 ymHokeHus BepositHocteir. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1
JuckpeTHas cinydaiiHas BeTUUMHA. 3aKOH paclpeneneHus JUCKpeTHOoH ciaydaiinoi Bennuunel. OK 01,0K 02, OK
03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

YucnoBble XapaKTepUCTUKHU TUCKpeTHOH ciyuaiinoit Bennunnabl. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06,
OK 07,7IK 3.1

I'eHepanbHas COBOKYITHOCTh, BEIOOpKA, cpeaHee apudmerndeckoe, menuana. OK 01,0K 02, OK 03, OK 04, OK
05, OK 06, OK 07, IIK 3.1

Omnpenenenne BeKTOpa, BUIBI BekTopa, aeicteug Hax HuMu. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK
07,7IK 3.1

JeiicTBus Hang BeKTOpaMu, 3aaHHBIME cBomMHE kKoopamHatamu. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06,
OK 07,IIK 2.2

CkansipHoe MpoU3BECHUE BEKTOPOB, UIMHA BEKTOPa, yroa Mexay Bektopamu. OK 01,0K 02, OK 03, OK 04, OK
05, OK 06, OK 07, IIK 3.1

Axkcuomsl ctepeomerpun 1 ux ciencteus. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1
B3aumHoOe pacnosioskeHue ABYX HPSIMBIX B MPOCTPAHCTBE, MPSIMOM U MJIOCKOCTH, ABYX Iutockocteil. OK 01,0K
02, OK 03, OK 04, OK 05, OK 06, OK 07, [IK 3.1

[Ipuznak napamnensHocty npsimoit u mockoctu. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1
[Ipuznak napamnensHocTH ABYX ockocreid. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

[Ipuznak nepneHaukyasipHocTH npsmoit u miockoctu. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK
3.1

[Ipuznak nepnenaukysipHoctTu AByX 1iockocteir. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1
CpaBHuTeNbHAS [UIMHA epHeHauKyspa 1 HakiaonHoi. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, [IK
3.1

Teopema o Tpex nepnenaukyisipax. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, [IK 3.1

[upamuna, cBoiicTBa napaienbHbix ceuennid B nupamuze. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,
IIK 3.1

[Mapannenenunesa, BUAbI Napajuienenunenos, ceoiictea auaronaneir. OK 01,0K 02, OK 03, OK 04, OK 05, OK
06, OK 07, [IK 3.1

[Ipu3ma, BuIbI TpU3M, OOKOBas U MOTHAS oBepxHOCTH, 00bEéM mpusMbl. OK 01,0K 02, OK 03, OK 04, OK 05,
OK 06, OK 07, TIK 3.1

[Mupamunia, BUIB THPaMHU, JIEMEHTHI, OOKOBAs U MOJIHAS MOBepXHOCTH, 00BEM mupamuasl. OK 01,0K 02, OK
03, OK 04, OK 05, OK 06, OK 07, [IK 3.1

YceueHHas mIpamMuIa, dIEMEHTHI, O0KOBas U moiHas mosepxHocTH, 00BEM. OK 01,0K 02, OK 03, OK 04, OK
05, OK 06, OK 07, IIK 3.1

HunuHzap, 37eMeHThl, BUIBI, ToBepXHOCTh U 00BEM. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, [IK 3.1

Konyc, anemenTsI, moBepxHOCTh, 006EM. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, [IK 3.1
YceueHHbI KOHYC, JIEMEHTHI, ToBepXxHOCTh U 006éM. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK
3.1

[ap u cdepa, 3MeMEHTHI, TOBEPXHOCTh U 00BEM mrapa. CBOMCTBA IIapa, IIOCKOCTh KacaTenpHas K mapy. OK
01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

3agaum Kk 3k3ameny (2 cemectp): OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

1. Haiitu cymmy X+ Y upasHocts X — Y, eciu:

a) X~134;, y=230; 6) Xx~4,331; y=5,7;



) X~2,0-10°; y~125-10%; nx=~125-10*: y~7,1-10"
OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

X
2. Haiitu npoussenenue X - Y M yacTHOE —, €CIIU

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

B) X~ 25,678; y~123; r) X~4,8-10%; y~1331-107
OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

X-y
x> +y

moJp30BaThes KanbkymaropoM. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

3. Haiigute 3HaueHue BoIpasKEeHUS 5 A Xx~134 ; V= 2,30. Jlns BoI4MCIIEHUS PEKOMEHIyETCs

4. Beraucimute, otBeT okpyraute 1o 0,001. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

a 1,9 * 6,3'3,05 ) tglso . 'SII’] 650
B
5,3 '125 CoS 280
0,85% -3/5,35 ) 0,815-12,6-5,05
— r
i 10,825 0,0854 -18,9

Z . .
5. Haﬁz[MTe—l, ecmt Z;, =3+1, Z, =2—81. 0K 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1
Z2

6. Haiigure Mmoxyns k4. Z = -2+ 2\/§| .OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

7. Haiipmre Z, - Z,,ecm Z, =6—21, 2, =3—41. 0K 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1
8. M300pa3uTe 4HCII0 Ha KOMILIEKCHOH miockocti Z = 2 + 41. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,
TIK 3.1

9. Bowncimre: (—5X + 4Y%i) - (5X —4Y°i) . OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1
10. Pa3noxxute Ha MHOKHTCIIH:

a) X2 +1;6) 25X° +9Y%. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

11. Pemmire ypaBHeHus:

)X +X+1=0;6) X*> +2Xx+2=0. 0K 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, TIK 3.1

z

1 2 3
12. BBINOTHUTD YMHOXKEHUE, IEJICHUE U BO3BEJCHHUE B CTENIEHb K.4. (Zl +Z,, Z_ Ly 2, ) , €CIIN
2

or . . 57x T .. T
a) Z, =C0S— +1sin —, z, =2(cos — +isin —)
3 3 3 3

Ar
2%~

iz
0) Z, =€ 5. Z, =¢ 5 _OK01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1



13. 3amumnTe B TPUTOHOMETPUUECKOHN U IMOKa3aTebHON popme K.4.

a) Z =\/§+ i;6) Z=-1+1.0K01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

14. HaiiguTe 3HaYeHHE YUCIIOBOTO BbIpAXKCHUA:

I09327—Iogﬁ27—log£27—log£(

3 2

64
E) .OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

15. Beruncnure:

a) 2log; 2+1l0g¢9;6) log,, 484—2log,, 2;

1
log; 4 Toa. 4
B) 3 0 +2"%%% 0K 010K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

16.Haiimure 109 5 72, econ nssectno, uro 109 2=2a, 109, 3 =b. 0K 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK
07, 11K 3.1

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

s) log, X+ 2log, x+3log, X+ 4log,, x=4; r) Iogl(2x2 ~7X—6)=-2;

4

m 3192 x =51y Xx+2=0. 0K 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

19. Pemuth HEpaBeHCTBA:
2_
a) 4% —3.2" +8<0; o) 770 > 7,

2
8) log,(3x—5) > 3; nlg“x-lgx-2>0.
OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, ITK 3.1

20. K mockoctn tpeyronsauka MKL, y kotoporo yron Z KML=90°, nposenen neprenmukymsp MB. Jlokakure 4o
wiockocts (MBK) meprienaukynspaa k miockoctu (MBL). OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

21. Y3 Toukn O nposesen neprnenmkymsap OL Kk mockocTr npsMoyrosHoro Tpeyronsunka OLB, yror £ EBL=90°.
Joxaxwure, uro TpeyroabHuk EOB npsmoyronensiit. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

22.Touku A u B nexar B IiIockocTH ¢ , a Touka C He JIeKUT B 3TOH IUIOCKOCTH. JIOKaXuTe, 9TO MpsMasi, MPOXOAsIas
yepes cepeannbl otpe3koB AC u BC, napamnensna miaockoctu o . OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,
IIK 3.1

23.Ilycts A, B, C u D — uerbipe TOUKH, HE JeKalie B OAHON MIIOCKOCTH. JlokaxuTe, uTo npsiMasi AB napatenbHa
IUIOCKOCTH, Tpoxoasiiei yepe3 cepenurnl AD, BD u CD. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

24.CKOJNBKO  Pa3iUTBIX '"YeTHIPEX3HAYHBIX YHCEJ. MOXKHO 3aIMCaTh C TOMOIIBIO IEBSTH 3HAYAINX LU(P U3
KOTOPBIX HU OJIHA HE NOBTOpsieTcA?
OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1



25.B maccaxupckom noesne 10 BaroHoB. CKOJBKHMHE CITOCOOaMHU MOYKHO pa3MeIiaTh BaroHbI, COCTABIISIS STOT MOE31?
OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

26.CKOJLKAMH PA3IMYHBIMA CITOCOOAMI MOKHO M30paTh U3 15 4enoBek Jeerauio B COCTaBe TPEX YeIOBEeK?
OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

27.CKOJNBKAMH CIIOCOOaMH MOXHO CMOJEIHPOBATH (bJ1ary COCTOSIIUN U3 TPEX TOPU30HTAIBHBIX MOJIOC PA3THMYHBIX
LIBETOB, €CJIM UMEETCSl MaTepHaJl MSTH Pa3In4HbIX [[BETOB?

OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

28.ITpodcorozHoe Oropo (hakympTeTa, COCTOsIIEEe U3 9 YeIOBeK, Ha CBOEM 3acelaHUK JOJDKHO U30paTh mpeceaTess, ero
3aMecTHuTeNs U KazHades. CKOJIBKO PAa3UYHBIX CIyYaeB IMPHU ATOM MOXKET OBITH?

OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

29.Ha crannuu umeeTcs 6 3amacHbIX myTeil. CKOTbKUME crioco0aMi MOKHO PacCTaBUTh Ha HUX 4 moe3fa?
OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

30.Ha nucke tenedonnoro anmapata umeercalOmudp. Kaxaprii tenepon ATC umeeT HoMep, 3aIHChIBaEMBbIi C
MIOMOIIBIO TISITH LUQP, TpUYEM repBasi nudpa y HUX ofHa U Ta xe. HaliT Haubosblee BO3MOXKHOE YHCIIO TAKHUX
aboneHTOB 310# cTanuuu. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

- s =
31. Haiiti cymMy BEKTOPOB afl1:-2:3}, b{4:0:-1} a+b{xy +x;; yi+y2: 21422} o
01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

- -
32. HaiiTi pasHocTh BeKTOpOB_ﬂf}{‘i‘: 1;-3} b{0:-5:2} a- b{xy —%2; yi—¥2:21-22 } oK
01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

_} —
33. Haiiti npou3BeeHre BEKTOPA Ha upeno@-1:3:1} & —uucno 8 =-3  OK01,0K 02, OK 03, OK 04, OK
05, OK 06, OK 07, IIK 3.1

—
34. Haiitu xoopnuHaTH BekTopa. Touka ABG:0:-3). Touka B (-1;4;-7] .Haxoanm xoopauHAaTH BEKTOpa AB 113
KOOpAMHAT KOHIIa BEIYUCIUTh KOOpAMHATH Havdana BekTopa. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

o
35 Bmpcurs cxampoe mporssenenne  GL-2: 3; 71, b{=9:0:2} 0K 01,0K 02, OK 03, OK 04, OK 05, OK
06, OK 07, ITK 3.1

36. Sin 6X + COS 6X =1—25sin 3X; OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

37.29 —3658in > (X — 2) — 36 CoS(X — 2) = 0; OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, 1K 3.1

38.25iN X - COS X + \/§— 2C0S x—\/ﬁsin X=0; 0K 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, ITK 3.1

39.sin 4x =2c0s” X —1; 0K 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

40.sin X(sin X + cosX) =1; OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, TIK 3.1

41.. Ompenenure NOJTHYIO TIOBEPXHOCTH MPSIMOM MIPU3MEIL, €CJIN €€ BhIcoTa 14cM, a cTopoHbI ocHOBaHMA 12¢Mm, 16 cMm, 20
cMm. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

42 .OnpenenuTh IUIONIAb MOTHOM NOBEPXHOCTH PABHOCTOPOHHETO IIMJIMH/PA, €CIIU TJI0Iaab OOKOBOH IMOBEPXHOCTH
484 7 cM? OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

43. Obpazyromias yceyeHHOTo KoHyca 13 cM, pa3HOCTh paJinyCOB €ro OCHOBAHMH 5 CM, IDIOIIAIb oceBoro cedeHus 204
cM?. BBIUHCIHATE [UIOMIA1h GOKOBOM MOBEPXHOCTH ycedeHHoro konyca. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK
07,1IK 3.1



44, HaifTi TOBEPXHOCTH IIAPa, ECIIM ILTOM[Ab €ro GOJIBIIOro Kpyra pasHa 64 7 Mm% 01,0K 02, OK 03, OK 04, OK 05, OK
06, OK 07, IIK 3.1

45. Beicota mwmHapa 11 aM, nuamerp ocHoBanust 18 aM. Haitnure: a) miomans G0KOBOM MOBEPXHOCTH LMIIMHIPA O)
mwiouaap noyiHoit nosepxuoctu uwiuHapa OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

46. Pamnyc ocHoBaHus KoHyca 20 cM, a BeIcoTa 15 cM. Haiiti momHyto n 6okoByto moBepxHocTh (01,0K 02, OK 03, OK
04, OK 05, OK 06, OK 07, IIK 3.1

47. CTopoHa OCHOBaHHMS IPABUIIEHON YETHIPEXyTOIBHON MUPaMHIBI paBHa 12 cM, OOKOBas TpaHb €€ HAKJIOHEHA K
IUTOCKOCTH OCHOBaHHS 1o yritoM 6 Beramcnure miomans: @) 60KOBOK MOBEPXHOCTH MUPAMU/IEL; ) TOTHON IIOBEPXHOCTH
nupamunsl. 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

48. Pauychl OCHOBAHHH yCEUEHHOrO KOHYCa PaBHBI 9 M i 15 cM, 06pasyiolas HaKTOHEHa K OCHOBAHHIO 1107 yriom 45°.
Haiiti 06bem konyca. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

49. Jlana mpsiMasi mpu3Ma CTOPOHBI, OCHOBAaHUS KOTOpoU paBHEI 13cMm, 15 cM, 14cMm, BeicoTa paBHa 7cM. Haiiti: a)
MTOBEPXHOCTH MPU3MEL; 0) 00bpeM npusmer; OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

50. O6pasyromas komyca 20cM i 06pasyeT ¢ II0CKOCThI0 ocHoBaHms yroit B 30°. Haitti 06beM KoHyca.
51. Pagmycel ocHOBaHUH yceueHHOTO KoHyca 5 cM u 10 cM, a ero o0bem 525 7 cv®. Haiitu BoicoTy. OK 01,0K 02, OK 03,

OK 04, OK 05, OK 06, OK 07, IIK 3.1

52. Panmyc ocHOBaHUS KOHYca 3 cM, a BeicoTa 4 cM. Haiiti o6bem koryca. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06,
OK 07, IIK 3.1

53.. BeicoTa mpaBWIBHON 4YeTHIPEXYroJbHOM THpaMujbsl paBHa 12cM, a cropoHa ocHoBaHusi 18 cm. Haiftu o0bem
nupamunel. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

54.. BeicoTa mmmHApa 18 nM, nnamerp ocHoBaHus 24 nM. Haiiti o6vem mmmmaApa. OK 01,0K 02, OK 03, OK 04, OK 05,
OK 06, OK 07, IIK 3.1

55. Ompenenuts 00beM Ky0a, €CIIH ero MOBEpXHOCTh paBHA 726 M2, OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,
IIK 3.1

56. Haiitu quametp mapa, eciu ero oosem 2304 7 eM® OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1
57. Haiitu 06bem mapa, ecinu miomans . OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

58. [IponsBoxHas crenennoi Gyakuun. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

1. y=x' 7. y=8Jx
2. y=x° 8. y=23\/;
3. y=x' 0. y=13vx
4. y:% 10. y=8Vx

),(5 11. y:91/;
> Y=g 12. y=x
6 y:§

59. llpownsBoxaHas anredpamueckoit cymmur OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, 1IK 3.1

13, y=x° +13x° —12x + 3¥/x
14, y=x2 _ax+2-7
X



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

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

18. y=121In x—56 + 5ctgx + 9e”
60. IIpousBoanas npoussenenus OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, 1IK 3.1

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

21. y=(12x>-6)(4x*>+2)
61. IlpousBoanas yactaoro OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

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

t2
62.. Teno IBMKETCS BBEPX IO 3aKOHY O (1) = vt — 97 C Ha4aJIbHOM CKOpoCThIO Uy = 30m/c, g= 9,8m/ c? .

Uepes cKOIBKO CEKYH]] CKOPOCTb CTAHET paBHOM 10m/c? OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK
3.1

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

spemenu 1 =3C. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

64. OnpeIeUTh KWHETHYECKYIO JHEPTHIO TOUKH, Maccoit M = 2K , ABmKymeiics 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 3.1

65.Touka ABIXKETCA IO IPAMOM MO 3aKOHY S (t) =2t . 3t —1. Haittu yCKOpeHHe TOYKH B MOMeHT Bpemenn t = 2C.
OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

66.Pemure npumepsr OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

1. Ix4dx 11 [fda
Ixﬁdx 4a
| 12. j 5*dx
X
3 )3z 13. [3-5"dx
4. I8x3dx 14'I 12dx
5. [stdt cos” x
) 15. j(4x3—15x2+14x—3)dx
6. |4u“du
I 16.](6x3—3x24—2x—5)dx
7. | 3sin xdx
j 17. j x° (1+5x) dx
8. I\ﬁfcosxdx

18.I(x2——11x)x2dx



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

67.B rpymnre ciopTcMeHOB 7 JBDKHUKOB U 3 KOHbKOOEXIa. V3 Hee cirydaitHBIM 00pa3oM BBIZIEIIEHBI TPH CIIOPTCMEHA.
Haiitu BeposSTHOCTB TOTO, 9YTO BCE BEIOPAHHBIC CIIOPTCMEHBI OKaxyTcs JpbkHUKaMu. OK 01,0K 02, OK 03, OK 04, OK
05, OK 06, OK 07, IIK 3.1

68.Ha monke 6 pagnonamir, 13 KOTOPHIX 1Be HeronHble. CirydaifHBIM 00pa3oM oTOHMparoTes ABe paguoiaMibl. Kakosa
BEPOSATHOCTH TOTO, YTO OHU TOABI i ucnonb3oBanust? OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1
69.B ypue 3 Oenbix 1 7 yepHbIX mapoB. KakoBa BepOSTHOCTH TOT0, YTO U3BJICUCHHBIC HAYTaJl J1BA IIapa OKaXKyTCs
yepHbiMU? OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

70.Ha yuacTke kpocca uIsi MOTOLMKIIMCTA-TOHIIMKA UMEETCSl TPH MPEMATCTBYS. BEpOSTHOCT yCHENTHOTO TMPOXOXKICHUS
nepBoro npemnsrcTBus paBHa 0,4, Broporo 0,5, Tpersero 0,6. HaiiTi BepoSTHOCTh YCIEUIHOTO TPEOIOICHUS: @) TPEX
npensTcTBuif; 6) nByx npensrcreuidl. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

71.Camorner npoTuBHUKA OOHAPYKUBACTCS TpeMs paguonokaTopamu ¢ BepostHocTsmu 0,8; 0,7; 0,5. KakoBa BepoATHOCTh
oOHapyXKeHHs caMoJIeTa: @) OJHUM PaIUOIOKATOPOM; §) ABYMS PAIHONIOKATOPaMHU
OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

72.Pemnte ypaBuenus: OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

a)X: 1—2x; 6) N3X+1=x-1.

5) \/x—2+2\/x+5 =1_

73.Pemute ypaBuenus: OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

2 15X +37, 6)|2X_X2_3|:1.

Pemnre HepaBeHCTBa:

2) |2x—3|§3; 5) |3—4x|=-1
1-n-n?

74. Haiinure npezen nociaea0BaTelbHOCTH lim

—————. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1
x> (1+2n)

X 2
75 Haiigure npenen pyukuun f(X)= —2 B TouKe Xo=2. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK
X

3.1

. 2 8
76. Haiianre M| ———— . OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1
-2 X—-2 X -4

3X

——————; OK01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1
X“+3x-10

77. HaiianTe TOUKH pa3psiBa QYHKIUN Y=



78. Hatigure: lim _

6 fx+3-3

Oo0pa3en 3x3aMeHALIMOHHOI 0 OuJiera:

.OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

pmWKT — pumran JIBI'YTIC B 1. Yecypuiicke

PaccMoTpeHo npeaMeTHO-METOANUECKOM
KOMHCCHEN MaTEMAaTHIYECKHX K
€CTECTBEHHO-HAYYHBIX TUCIHIUTHH

« » 20 1.
IIpencenarens

/OUO/

« _» 20 T

DK3aMeHannoHHbI omteT Nel
10 AMCIUIUIMNHE «MaTteMaTrKa»
JUTSL HATIPABIICHUS CIICIIUATBHOCTH

KO, Ha3BaHUC

«YTBepKIAIO»

3am. lupekropa mo YP

«

C» 20 T

/®UO/

1. Ciiyuaiinoe co6biTHe 1 ero BeposatHoctb. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

. 2
2. Hatigure im| —— 2
-2 (X—-2 X -4

j OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

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

07,1IK 3.1

3. TecToBble 3agaHns. OneHka 10 pe3yJIbTATAM TeCTHPOBAHMS.

1. Obmree konmm4ecTBO rpaHeit y Terpasapa pasHo OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

v
v
v
v

~ OO w

2. Uncno codeTanuii 4 3IeMEHTOB 110 3 paBHo OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

4
24
3
12

AN N NN

3. Yucno coueranwuii 5 anemeHToB 1o 3 pasao OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

20
30
10
50

AN NI NN

65sin X
X

4. Tpenen dpyuxmun  lim
x—0

3
1/3
6

1/6

AN NI NN

5. Hpenen pynxuun  [im
x>0  2X

X
pasen OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

pasen . OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1




ANANEN
N

-1
6. Kopuu ypaBaenus 7x*+5x=0 pasust OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

v 0
v Qu-57
v -5/7
v 5/7u7/5
7. Kopens ypaBHenus £0gs x=3 paBen OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

v 1/64
v 64
v -64
v -1/64
8. I'pamycuas mepa yria Sn/6 OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

v 180°
v -150°
v 150°
v'o120°

9. Haiitn koopaunatel Bexktopa AB, ecmu A(1;1), B(1;0) OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

v (24),
v (L2),
v (0;-1);
‘/ (_1_1)
10. Ipenen pyHKINH B TO‘IKGKI_i}nﬂ z lf pasen OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

w—

2
-2
-1/2
1/2

11. 3uauenne npezena |jim SIN X bamko OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, ITK 3.1

x—0 X

ANANENEN

ANANEN
- o

-1
o)

12. Bropas npousBoxsas ¢pyukiun Y = COS X pasna OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

<\

v’ COSX;
v’ -C0S X;
v —Sinx ;
v Sinx
13. Hunuuap Henb3s noiayuuTs BpawenueM... OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

v mpeyzonvHUKa 60Kpy2 00HOI U3 CHOPOH;
v\ KBaapaTa BOKPYT OJHOMN U3 CTOPOH;
v' IpAMOYTOJIbHUKA BOKPYT OJHOM M3 CTOPOH.
14. Konyc Moxet ObITh onydeH BpamerueM... OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1
v\ paBHOCTOPOHHETO TPEYTOIBHUKA BOKPYT €r0 CTOPOHEL;
v npAMOY20161H020 MPEY20bHUKA 80KPYZ 00HO20 U3 €20 KAMemog;
v\ [IPAMOYTOJBLHOTO TPEYTOJILHUKA BOKPYT THIIOTEHY3HI.
15. Pa3BepTKoii 60KOBOI TOBEPXHOCTH MPAMOTO KpyroBoro mwimaApa seisietcss OK 01,0K 02, OK 03, OK 04, OK 05, OK
06, OK 07, IIK 3.1
v npAMOY201bHUK;
v\ TPeyroJbHUK;
v' Tpaneuns
16. OceBoe ceuenue yceueHHOro konyca sisnsiercst OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

v xpyr;
v pasnoﬁomm mpaneuus,;




v\ IpAMOYroJibHas TPaIeLys.

17. Teno, MOBEPXHOCTh KOTOPOTO COCTOUT M3 KOHEUYHOTO YHCIIA MIIOCKUX MHOTOYTOJIBHUKOB, Ha3biBaeTcst OK 01,0K 02,
OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

v\ MHOTOYTOJLHHKOM

v’ MH0202DAHHUKOM

v TeJOM BpaleHus
18. IIpsimast mpu3Ma, Y KOTOPOH B OCHOBAHUU JIEKUT NIPABUIIBHBIN MHOTOYTONBHUK Ha3biBaeTcs OK 01,0K 02, OK 03, OK
04, OK 05, OK 06, OK 07, IIK 3.1

v npasunvhoii

v' HaKkIIOHHOM

v Kybom
19. KommgectBo rpaHeii mectuyronbHoi npusMel OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

6
8

10

12

16

uclia, yHOTpeGJ'I}IeMLIe IIpu CUCTE MPEAMETOB, HA3BIBAKOTCA ...

nensivm; OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, TIK 3.1

- NENENENAN

20.

\

HAMypajabHblMu;
JIENCTBUTENLHBIMH;
palMOHATBFHBIMUY;
HppaIOHATHHBIMI.
OU3BOIHAS MOCTOSTHHON BeanduHE! ... OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

21.

A NANE NN

paBHa eJMHULIC

paBHa camMoil MOCTOSHHOM

HE CYIIECTBYET

DasHa HYI0

22. Ilpu BBIYHCICHUU MPOU3BOAHOM MOCTOSIHHBIM MHOXHTENb MoXxHO... OK 01,0K 02, OK 03, OK 04, OK 05, OK 06,
OK 07, IIK 3.1

ANANENRN

v’ BO3BOJHTH B KBAJPAT
v gblHOCUNIb 30 3HAK NPOU3EOOHOIL
v\ He NIPUHUMATH BO BHUMaHUE
v [PHUHATH 33 HYJIb
23. YckopeHue npsMoMHeRHOTo ABrxkeHust paBHo... OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1
v CKOPOCTH OT ITyTH 110 BpEMEHH
v nepeoli npou3e00HOI OM NYymMu o epeMeHu
v\ BTOpOIi IPOU3BOHON OT IYTH 110 BPEMEHH
v’ Hymo
24. dyHKuMs BO3pacTaeT Ha 3aJJaHHOM IIPOMEXyTKe, ecii... OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

v’ nepeas npou3zeoonas noaolcumenvHa

v\ BTOpas NPOM3BOJHAS TIOJI0KHTEIbHA

v\ nepBas IPOU3BOAHAS OTPHIATEIbLHA

v nepBas IPOU3BOHAA PABHA HYJIKO
25. CoOpITHE, KOTOPOE 0053aTEIHHO IMPOU30IIET B TaHHOM HCIBITaHUH, HasbiBaeTes ... OK 01,0K 02, OK 03, OK 04, OK
05, OK 06, OK 07, IIK 3.1

v' HEBO3MOMKHBIM

v’ docmosepnvim

v' chnyyaiiHbIM

v IOCTOBEPHBIM U CITyYalHBIM
26. CoObITHE, KOTOPOE TOYHO HE NPOM30MIET B IaHHOM UCIIBITaHMH , HazbiBaeTcs ... OK 01,0K 02, OK 03, OK 04, OK
05, OK 06, OK 07, IIK 3.1

CITy4aiiHbIM
HEBO3MONCHBIM
JIOCTOBEPHBIM
JIOCTOBEPHBIM U CIIy4aliHbIM
pOSATHOCTH TocToBepHOTO coObITHA OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1
6ompmre 1

pasna 1
pasua 0

217.

AR NENE NEN



v' mense 1
29. BepostHoCcTh HeBo3MOxHOTO cobbrThst OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, [IK 3.1

v' fomsme 1
v' pasnal
v’ pasnal
v' Mensle 1
30. B xaxoii yetBepTu pacnonoxen yroua 150° OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1
Blu.
6o 1l u.
Blllu.
B IV u.

ANENENEN

/ 25
31. BEIynciuTs: lm OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

12
WA V
11
s 12
£1>
v 12
41t
v 12

32. Kocunycom yria, TOUKH eTUHUIHON OKpYXKHOCTH HasbiBaeTcst OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07,
1K 3.1

v\ abcuucca
V' opauHara

v KoopauHaTa
33. Ha enuanuHO# oKpysxHOCTH TaHTeHe — 310 OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, [IK 3.1

v'  opauHaTa
v' abcuucca
v\ OTHOIIEHHE abCUUCCHI K OPIUHATE
v’ ommnowenue opounamul K abcyucce
34. OpauHaTol TOYKK eTMHUIHON OKpYx)HOCTH Ha3piBaeTcss OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1
v\ KOCHHYCOM
v'  KOTaHT€HCOM
v’ cunycom
v' TaHreHcoM
35. OcHOBHOE TpUroHOMeTpHueckoe ToxkaecTBo umeet Bua: OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

v sin®x - cos’x = 1
v sinx+cosx=0
v sin®+cos %x=1
v sinx+cosx-1
36. B paguaHHON Mepe yroi B 180° OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

vV oz
v 2n
v 3n
v 4n
37. Breipasure B rpagycax 3n/2 OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, [IK 3.1

v 90’

v 180°

v 20

v 150°
38. JlelicTBre HaXOXIEHUS MPOU3BOAHON QyHKIMK Ha3biBaeTcss OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK
3.1

V' oudpepenyuposanue;
v'  NOTEHLMPOBAHME;
v' norapu)MHpOBAHHUE;




v\ HHTETPUpOBaHUE.
39. Omneparuio HaxoXkIEeHUs IepBooOpaszHoit st pyHkmu HaszeBaioT: OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK
07,IIK 3.1

nupdepeHpoBaHue;
MOTCHIMPOBAHUE;
norapu(pMHUpPOBAHUE;
UHmezpuposanue.

40. B unrerpane j f(x)dx , f(x) -ar0: OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, I1K 3.1

ANENENEN

NepeMeHHas: HHTETPUPOBAHUS;
MOJIBIHTETPAIbHOE BBIPAXKEHHE;
nepBooOpasHast QyHKIHH;
noObIHmMEZPAIbHAA PYHKYUA.

41. HaiiTi HeonpeqenéHHbI HHTETpal J.53in X dx OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

ANENENEN

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

42. HaiiTu HeonpeaeNIEHHBIN HHTErpai J.2 dx ok 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

ANANENRN

a) 2+C

0) 2x+C
B) z-|-C
2

2
rn 2x°+C
I1. Bompochl OTKPBITOr0 THIA

43. - Ha3bIBAaETCS TEJI0, KOTOPOE COCTOUT U3 JIBYX KPYrOB, HE JISKAIHUX B OJJHOM INIOCKOCTH U COBMEIIAEMbIX
napauieNIbHbIM [IEPEHOCOM, M BCEX OTPE3KOB, COSUHSIOIINX COOTBETCTBYIOIINE TOYKH ITHX KPYTrOB
Omeem: Hununop, yununo, HJIHHJIP) OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1
- HA3bIBACTCS MHOTOTPAHHUK, KOTOPBI COCTOUT U3 JBYX IUIOCKUX MHOTOYTOJbHUKOB, JISKAIUX B PA3HBIX
IUTOCKOCTSIX ¥ COBMEIAEMbBIX MMApaJUIEIbHBIM IEPEHOCOM, U BCEX OTPE3KOB, COSUHSIONINX COOTBETCTBYIOIIUE TOYKH ITUX
MHOTOYTOJIbHUKOB
(Omeem: Ilpusma, npusma, IPU3MA) OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

45. - Ha3bIBA€TCs TEJ0, KOTOPOE COCTOUT U3 KPyra — OCHOBAHUS, TOYKH, HE JIeXKaIlel B TNIOCKOCTH 3TOT0 KpyTa, -

BEPIINHBI ¥ BCEX OTPE3KOB, COSAMHAIONINX BEPIINHY C TOYKAMU OCHOBAHUS
(Omegem: Konyc, konye, KOHYC) OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

46. - Ha3BIBACTCSI MHOIOTPAHHUK, KOTOPBIH COCTOUT U3 IUNIOCKOTO MHOTOYTOJIbHUKA — OCHOBAHUS, TOUKH, HE
JIeKAIIEH B ITIOCKOCTH OCHOBAHUS - BEPIIUHEI H BCEX OTPE3KOB, COSAMHSIONINX BEPIINHY C TOYKAMU OCHOBAaHUS
(Omeem: IMupamuda, nupamuda, ITIMPAMHTA) OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

1
47. Unrerpan ID 2xdx pasen OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

(Omegem: 1)

] -
48. Unrerpan |_, 3x%dx pasen OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, ITK 3.1

(Omeem: 1)

49. CooTBeTcTBHE MEXy paJHaHHOW Mepoii yria u rpagycHoit mepoit yria: OK 01,0K 02, OK 03, OK 04, OK 05, OK
06, OK 07, IIK 3.1



T 180°

/2 90°
2n 360°
3n/2 270°

50. CootBercTBHE MEXAY GYHKIUAME U uX npousBoaueiMu OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, 11K 3.1

f(x) =3x? £(x)=6x

f(x) = 8x £(x)=8
f(x)=9x’ £(x)=63x"
f(x)=1,5x*+2,5x" £(x)=3x + 10

51. CooTBeTcTBHE MEXAY 3HAKOM AMCKPHUMMHAHTA KBAaJpaTHOTO TpexwieHa u KoauuecTBoM KopHer OK 01,0K 02, OK 03,
OK 04, OK 05, OK 06, OK 07, IIK 3.1

D=0 OnvH KOpeHb
D>0 JIBa efCTBUTEIEHBIX KOPHS
D<0 JIBa KOMIIIEKCHBIX KOPHS

52. CooTBETCTBHE MEKIY BHIOM TEJIOM BpallleHHs U ero Ha3BaHHEM

Konyc ;
VY ceueHHbI KOHYC
%

53. CooTBeTCTBUE MEKIY BUJIOM MHOTOTPpaHHUKOM 1 ero HazBanueM OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK
07,1IK 3.1

Hununap

Cdepa

[upamuna

[IpsiMOYrOABHBIN Napanienenunes

Vceuennas nupamMujia




Haxknonnast npusma

54. CooTBeTcTBUE MEKAY TelaoM U ero anementamu OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

Hununnap JIBa ocHOBaHuUsI, 00pa3yIoIIKe, BHICOTA.
[Mpuzma JlBa ocHOBaHUsI, TpaHH, pedpa, BEPLINHBL;
Konyc OcHoBanue, 00pa3yroliie, BEpIInHA
[Mupamuna OcHoBaHue, BepIInHa, pedpa, anopema

55. IocnenoBaTeIbHOCTH 3TANOB CTATUCTHYECKOM PabOTHI

1:Coop maHHBIX
2:006paboTKa TaHHBIX
3:BbIBOJIBI, TPOTHO3BL.

56. IlocnenoBaTeMFHOCTh  ATAINOB HccieaoBaHua QyHKIUN Ha 3xkcTpemyM OK 01,0K 02, OK 03, OK 04, OK 05, OK 06,
OK 07, IIK 3.1

1: Haitti npoussoanyio f'(X).

2: HaiiTu KpuTHYECKHE TOYKH AaHHON (yHKImH, B KoTophix f'(X)=0

3: HccrenoBath 3HaK MEPBOM MPOM3BOIHON B MPOMEKYTKaX, HA KOTOPbIC HAMICHHBIC KPUTUYCCKUE TOYKHU JACISAT

obnacte onpenenenus Gpyukiuu y = f(X).

4: YCTaHOBUTP MIPOMEIKYTKH BO3pACTaHUs YOBIBAHUS (DYHKIIMHM U TOUKH MAaKCUMyMa 1 MHHUMYyMa

5: Beraucnuth 3HaYeHUA QYHKIIMU B TOYKaX MaKCHMyMa ¥ MUHIMYMa.
57. IlocnenoBaTeIbHOCTh 3TAIOB HCCIenoBaHus GYHKINHU Ha ToUkH niepernda OK 01,0K 02, OK 03, OK 04, OK 05, OK
06, OK 07, I[IK 3.1

1: Haiitu BTOpY!0 mpousBoanyto f"(X).

2: Haiitu kputuueckue Touku Gyukuuu y = f(X), B kotopsix f"(X) obpariaercs B HyJIb WK TEPITUT Pa3phIB.
3: HccrmenoBath 3HaK BTOPOM MPOU3BOJHONW B MPOMEXYTKAaX, HA KOTOPbIC HAHICHHBIC KPUTHYCCKHE TOUYKH
nenat obnacts onpenencuust Gpyukuuun y = f(x).

4: Y CTaHOBHUTH MPOMEKYTKH BBIMYKIOCTH BOTHYTOCTH QDYHKIIMH U TOUKHU Meperinba 1 MUHUMyMa

5: Beruuciuth 3HaYeHus: QyHKIMH B TOUKAX neperuoa.

58. [locnenoBaTenbHOCTD 3TAaloOB HAXO0XICHUS ONPEACICHHOTO HHTErpana

1: Haxoaum nepBoo6pasnyto ¢pyukiuo F(X) OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

2: TojcTaBisieM 3HAUEHHE BEPXHETO MpeieNia B mepBoodpasuyro Gyukimio: F(b)
3: TToxcrasisieM 3HAUEHHE HIKHETO Mpejielia B IepBoobpasuyo GpyHkuo: F(a)
4: PaccumurtsiBaeM paznocts F(b)-F(a), To ecth, Haxoaum 4ucIo.

59. HOCJ’IC,I[OB&TGJ'ILHOCTL 9TAaIlOB CXEMBI UCCIICI0OBaHUA q)yHK].[I/II/I

1: Haxoxaenue odnactu onpeaencuus pyukuuu. OK 01,0K 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 3.1

HccnenoBanre GpyHKINU HA YETHOCTh U HEUYETHOCTb.

Haxoxnenue Touek nepeceueHus rpaduka GyHKINYU ¢ ocsiMu

HaxoxeHne SKCTpeMyMOB U HHTEPBaJIOB MOHOTOHHOCTH (DyHKIIHH.

HaxoxeHne MHTEepBaJIOB BBIMYKJIOCTH U BOTHYTOCTH M TOYEK neperuda rpaduka GyHKIHH.
[octpoenwne rpaduka HyHKIHM.

60. IlocrmenoBarenbHOCTE OCHOBHBIX TPUTOHOMETPUUYECKUX YIIIOB B Bo3pacTatomieM nopsiake OK 01,0K 02, OK 03, OK
04, OK 05, OK 06, OK 07, IIK 3.1

1: n/6
2:/4
2:7/3
3:m/2
4
5:3n/2
6:27m

3.2. CooTBeTCcTBHE MEXAY OAIBHON CHCTEMON M CHCTEMOM OIIEHUBAHMS 110 Pe3yIbTaTaM TECTHPOBAHUS YCTaHABIMBACTCS
TIOCPEACTBOM CIIEAYIOIIEH TaOmuIpl:

YpoBeHb
OOBeKT INokazaTenu oleHUBaHUS
Ouenka Ppe3yJbTaToB
OLIEHK!U pe3ynbTaToB 00ydeHus
o0y4eHHS
60 GayutoB M MeHee «HeynoBneTBOpUTEILHO Huzkuit ypoBeHb
74 — 61 dayuoB «Y IOBIETBOPUTEIBHO» IToporoBslif ypoBeHb
Obyqaromtuiicst 84 — 77 dayunoB «Xopomo» IoBbIIIEHHBIN YPOBEHb
100 — 85 Gamos «OTIU4IHO» Bricokuil ypoBeHb




4. OueHka oTBeTa 00y4arouIerocsi Ha Bonpochl g QepeHIIMPOBAHHOIO 3a4eTa U IK3aMeHa, 3a/1a4y (3aJaHue)
IK3aMeHAHOHHOT0 GuiieTa.

4.1. Onenka oTBeTa 00ydaronierocsi Ha BOpock mudepeHIMpoBaHHOTO 3aUeTa H dK3aMeHa, 3a1ady (3a1anne)
9K3aMEHAIIMOHHOT0 OniieTa.

Couepma}me IIKaJIbl ONCHUBAHUA

MPABOBBIX IOKYMEHTOB
U CIIEUATILHON

MIPaBOBOM 0a3bl U

JIOKYMEHTOB U

HE3HAHKE OTACIbHBIX
(emMHIYHBIX) PabOT

OneMeHTbI HeynoBneTBopUTENBEHO Y I0BIETBOPUTETHHO Xoporio OTau4HO
OILICHUBAHUS
He 3aureno 3a4uTeHo 3auTeHo 3auTeHo
CoOOTBETCTBUE OTBETOB Tlonuoe
3HaYNTENBHBIE HesnauurenbHnie Tlomuoe
(dhopMynHpoOBKaM HECOOTBETCTBHE I10
. MTOTPEITHOCTH MOTPEITHOCTH COOTBETCTBHE
BOTIPOCOB (3aJaHUI) BCEM BOIIPOCAM
Crpykrypa,
MOCJIEI0BATENBLHOCTD U
CooTBeTcTBHE
JIOTHKA OTBETA. TTommoe 3HaunTENBHOE He3naunTenpaoe
KPUTEPHIO IIPH
VYMeHune 4eTko, HECOOTBETCTBHE HECOOTBETCTBHE HECOOTBETCTBUE
OTBETE HA BCE
MOHSATHO, TPAMOTHO U KPUTEPHIO. KPUTEPHIO KPUTEPHIO
BOTIPOCHI.
CcBOOOIHO U3JIaraTh
CBOM MBICIIH
Hmerot mecTo
Hmerot mecTo
CYIIIECTBCHHBIC
HECYILIECTBEHHEIE
ITonHoe HE3HAHKE yhyIieHus (He3HaHKe ITonanoe
3HaHI/Ie HOpMaTI/IBHbIX, o o yHyHleHI/IH nu
HOPMATHUBHOW U OOJILILIEH YaCTH U3 COOTBETCTBHUE

JIAaHHOMY KpPUTEPUIO

npenogaBaTeis.

CHETHATEHON CHETHANEHON OTBETOB Ha BCE
JHTEpATYPH JIUTEPATyPHI JTUTEPATyPHI 1O 13 Auena BOTIPOCHI
patyp patyb 00s3aTeTpHON POCHL.
Ha3BaHUIO,
JIATEPATYPHL.
COJICPKAHUIO U T.1.).
[Honnoe
COOTBETCTBHE
AHHOMY KPHUTEPHIO.
YMeHue yBsI3bIBaTh YMenue cBsizaTh A ¥ Xpatep
N YMeHue cBs3aTh YMeHue cBs3aTh CrnocoOHOCTh
TEOPHUIO C IPAKTUKOM, . BOMPOCHI TEOPUHU U
TEOPHUIO C PAKTHKOM BOIPOCHI TEOPUHU U MHTETPUPOBATH
B TOM YHCJIe B 00acTu MPAaKTUKH B
o paboThI He MIPaKTUKHU TPOSIBIISETCS 3HAHUS U
npo¢eCCHOHATIBHOM OCHOBHOM
TIPOSIBIISIETCSI. penxo. MIPUBJICKATH
paboThI TPOSIBIIETCS.
CBEJICHUSI U3
Pa3IMIHBIX HAYIHBIX
chep
1. JlaHbBI HEMOJIHBIE
OTBETHI Ha
OTBeTHI Ha OOJBIIYIO JOTIOTHUTEIHHEIC
Ha Bce JlaHbl BepHbIE
4acThb BOTIPOCHI
KauectBo 0TBETOB Ha JOTIOJTHUTETbHEIC OTBETHI Ha BCE
JIOTIOJTHUTETBHBIX peroiaBaTes.
JIOTIOTHUTEIHHEIC BOIIPOCHI JOTIOJTHUTEIbHEIC
BOIIPOCOB 2. Jlan oguH
BOIPOCHI MpenoaaBaTens JaHbl . BOIIPOCHI
npenoaaBaTes JaHbl HEBEPHBIN OTBET Ha
HEBEPHBIE OTBETHI. npernoaBaTes.
HEBEPHO. JIOTIOTHUTEIILHBIE
BOTIPOCHI




