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1. MACIHIOPT PABOYEM MPOT'PAMMBI YYEBHOTI'O ITPEIMETA
OVYIL.07 MATEMATHUKA

1.1. O6aacts npuMeHeHusi padoyeil MPOrpaMmbl

PaGouast mporpamma yuebnoro mpeamera OVYIIL.07 Maremaruka sIBISETCS YacThIO MPOTPAMMEI
cpenHero (mosiHOTO) oOmEero ooOpaszoBanus mo crnenuanbHoctd CIIO 23.02.09 ABromatuka w
TeJIeMeXaHNKa Ha TPAHCIOPTE (PKEJIE3HOIOPOKHOM TPAHCIIOPTE).

Pabouas mporpamma OVIL.07 Matematuka MOKET OBITh HCIIOJB30BaHA B MPOQEeCcCHOHATHLHON
MOJITOTOBKE, TIEPENIOrOTOBKE U MOBBIIICHUN KBATH(DUKAITUN Pad0UHX 0 MPOQecCusim:

19890 DnexTpoMOHTEp 10 OOCITY)KUBaHUIO U PEMOHTY YCTPOMCTB CUTHAJIU3ALUH, LIEHTPAIU3alUH
1 OJIOKHPOBKH.

1.2.  Mecto yueoHnoro npeamera B ctpykrype OIIOII-TIIICC3:

B yueOnpix mnanax OIIOII-TIIICC3 yue6nsbiii npeamer OYIL.07 MaremaTuka BXOJUT B COCTaB
o0uux o001e00pa3oBaTeNbHbIX YUEOHBIX NPEAMETOB, (OPMHpPYEMBbIX U3 00S3aTeNbHBIX MPEAMETHBIX
obnacreii ®I'OC cpennero obuiero odbpazoBanus, ans crneuuanbHocTel CIIO. C yuérom npoduis
OCBaMBaeMOM CHEIHNAIbHOCTH (TEXHUUECKUI) TaHHBIM MpeIMeT U3ydaeTcs yriiyOlIeHHo, peanu3yeTcsl Ha
1 xypce.

1.3. TIlnaHupyemble pe3y/JbTaThl OCBOEHHUSI Y4eOHOI0 MpeAMeTa:

1.3.1 Ilens yueOHOTO MpeaMeTa — TpeOOBaHUS K pe3yJIbTaTaM OCBOCHHS Y4eOHOTO MpeIMeTa.

Paboyas mporpamma opueHTHpOBaHA Ha JOCTHKECHUE CIIEAYIOIINX [EJIeH:

— (QopmupoBanue mpenCTaBICHHNA 00 HWAEAX W METOJaX MAaTeMaTHKH, O MaTeMaTHKe Kak
YHHUBEPCAITLHOM SI3bIKE HaYKH, CPEICTBE MOJICIIMPOBAHUS SIBIICHUH U TPOIIECCOB;

— OBIIQ/ICHUE SI3BIKOM MaT€MaTHKH B YCTHOW W MUCHbMEHHOU (popMe, MaTeMaTHUECKUMU 3HAHUSAMHU
U YMEHHSMH, HEOOXOAWUMBIMH JJISi H3Y4EHHUs IIKOJBHBIX €CTECTBEHHOHAYYHBIX JHMCIUIUINH,
IIPOJOJIKEHHsI 00pa30BaHUs M OCBOEHHS N30paHHON CIENUaIbHOCTH HA COBPEMEHHOM YPOBHE;

— pa3BUTHE JIOTUYECKOTO MBIIUIEHUS, aJIrOPUTMHUYECKOW KyJIbTYpPbl, MPOCTPAHCTBEHHOI'O
BOOOpPaXXEHUsI, MATEMAaTHYECKOTO MBIIUIEHUS! ¥ MHTYUIMH, TBOPYECKUX CIIOCOOHOCTEH, HEOOXOIMMBIX
U1 TIPOJIOJIKEHHUs 00pa30BaHUs U Al CAMOCTOSITENbHON NEATENbHOCTH B 00JACTH MAaTeMaTHKH U ee
MPUJIOKEHUN B Oyayiiei mpodeccHoHanbHOM AeSITeTbHOCTH;

— BOCIIMTaHUE CPEACTBAMH MATEMAaTHKHM KyJIbTYpbl JMYHOCTH 4epe3 3HAKOMCTBO C HCTOpHUEH
pa3BUTHS MaTEMaTUKH, 3BOJIIOLMEH MaTeMaTH4eCKUX WAEH; MOHMMaHMUS 3HAYMMOCTU MAaTEMaTUKU IS
Hay4HO—TEXHUYECKOT'0 Iporpecca.

Pe3ynpTaThl 0CBOCHUS Yy4EOHOTO MpeIMeETa.

B pe3ynbraTe u3ydyeHuss MaTeMaTHKH Ha IPO(QUILHOM YpOBHE 00y4aroUics 10JIKEH:

3HATh/IIOHUMATh:

— 3HA4YEeHUEe MATEeMaTHYECKOW HayKM JUIs pelleHUs 3a7ad, BOSHUKAIOUIUX B TEOPUHU U NPAKTHKE;
LIIMPOTY U OrPAaHUMYEHHOCTb IPUMEHEHHUS MaTeMaTHYECKUX METOJIOB K aHAINW3y M MCCIEeOBaHMIO
IIPOLIECCOB U SIBJICHUN B IPUPOJIE U OOLIECTBE;

— 3Ha4YeHUE NPAKTUKU U BOMNPOCOB, BOZHUKAIOIIMX B CaMOM MaTeMaTHKe, JUIsl (OPMHUPOBAHUS U
pa3BUTHS MaTeMaTUYECKOIN HayKH;

— WJeU PACHIMPEHMs YUCIOBBIX MHOXECTB KakK CIoco0a MOCTPOEHHs HOBOTO MaTeMaTH4eCKOIo
anmapara JJs pelleHus IPaKTHUeCKUX 3a7ad U BHYTPEHHUX 33]jau MaTeMaTHKH;

— 3HA4YEHUE UJIeH, METOZ0B U pe3yabTaTOB alreOpbl 1 MAaTEMaTHYECKOTI0 aHaIN3a JjIsl TIOCTPOEHUS
MojieNiel peabHBIX MPOLIECCOB U CUTYAIHiA;

— BO3MOYKHOCTH TE€OMETPHUM JUIsI OMHUCAHUS CBOMCTB peaJibHbIX NPEAMETOB M UX B3aUMHOTO
PacIoNoKeHus;

— YHUBEPCAJIbHBIN XapakTep 3aKOHOB JIOTMKH MaTeMaTHUECKUX PacCyXJICHHH, X MPUMEHUMOCTh
B PA3JINYHBIX 00JIACTSIX YEIOBEYECKOH e TENbHOCTH;

— pasnuuue TpeOOBaHWM, MPEIbABISAEMBIX K JOKa3aTelbCTBaM B MaTeMaTHKe, €CTECTBEHHBIX,
COLIMAIBHO—KOHOMMYECKHX M TYMaHUTAPHBIX HayKax, Ha MPaKTHKE;

— pOJIb aKCHOMAaTHKM B MaTe€MaTHKe; BO3MOXXHOCTb IMOCTPOEHHUS MaTeMaTHYeCKHX TEOpui Ha
aKCMOMAaTHYECKOW OCHOBE; 3HAYCHNE aKCHOMATHKHU JUIs APYTUX 00JIaCTel 3HAHUS U JJIS IPAKTHKY;

— BEPOSITHOCTHBIX XapaKTep Pa3IUYHbIX MPOIECCOB U 3aKOHOMEPHOCTEN OKPYKAIOLIEr0 MHUpa.
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UYucnoBele U OyKBEHHBIE BbIPaKEHUS

YMers:

— BBITOJIHATH apu(PMeTHUECKUe ASHCTBUS, COUYETasi YCTHBIC U MMChbMEHHBIE PHUEMBI, IPUMEHEHUE
BBIYMCIIUTENBHBIX YCTPOUCTB;

— HaxoJUTh 3HAYEHMsI KOPHS HATypaJbHOW CTENEHH, CTEIEHU C PALMOHAJIbHBIM II0Ka3aTeseM,
norapudma, UCHIONB3YS MPU HEOOXOAMMOCTH BBIYMCIHUTEIBHBIE YCTPONCTBA; MOJB30BATHCS OLICHKOU M
MIPUKUAKOM MPHU MPAKTUUECKUX PACUETAX;

— MPUMEHSATH MOHATHUS, CBSI3aHHBIE C JEITMMOCTBIO LIEIBIX YHMCEN, IPU PEIICHUH MaTEMaTUYECKUX
3az1ay;

— HaxoJuTh KOPHM MHOTOWIEHOB C OJHOM II€PEMEHHOH, pacKiIaJblBaThb MHOTOWIEHBl Ha
MHOKHTEJIH;

— BBINOJHATH JEUCTBUA C KOMIUIEKCHBIMH YHCJIAMHM, II0JIb30BAThCS TE€OMETPHUUECKOMN
MHTEpIpeTalel KOMIUIEKCHBIX 4YHMCEJ, B MPOCTEHMIINX CiIydyasX HaXOJUTh KOMIUIEKCHbIE KOPHH
YpaBHEHUH ¢ AEHCTBUTEIBHBIMU KOIPPUIIEHTAMU;

— TPOBOJUTH NPEOOpPa30BaHUS YUCIOBBIX M OYKBEHHBIX BBIPaKEHUH, BKJIIOYAIOLIUX CTEHECHH,
paauKabl, Jorapu(pmbl U TPUTOHOMETPUYECKHE (PYHKIINU;

HCI0JIb30BaTh MPHUOOPETEHHBIE 3HAHNS U YMEHUS B MIPAKTUUYECKON AEATEIbHOCTU U TIOBCETHEBHOM
HKU3ZHU JJIS:

— MPAKTUYECKUX pacyeToB Mo GopMmyinam, BKIOUas GOPMYIIbl, COJIEpKallie CTENeHH, pauKabl,
Jorapu@msl U TPUrOHOMETpUUYECKUe (QYHKIUH, UCTIONb3Ys PU HEOOXOUMOCTH CIIPaBOYHBIE MaTepHaIbl
Y MPOCTEUIIINE BEIYUCIUTEIBHBIE YCTPONCTBA;

— MpUOOpPETEeHNs MPAKTUYECKOTO OIbITa AEATEIbHOCTH, MIPeaIIecTBYIONIeH mpodeccnoHanbHOM, B
OCHOBE KOTOPOM JIGKHUT JaHHBIA y4eOHBIN MPEIMET.

OyHKIUU U TpaduKku

YMers:

— ONpEeNeNaTh 3HaUeHHe (YHKIUU 10 3HAUYEHUIO apryMeHTa MpU PazIMYHBbIX crocolax 3adaHus
byHKINH;

— CTPOUTH rpaduKu U3y4eHHBIX (DYHKIIHH, BBITIOIHATH MpeoOpazoBaHus rpad)uKoB;

— OINHUCHIBATH 10 rpaduKy U 1o Gopmysie MoBeACHNE U CBONCTBA (GYHKIIUMA;

— peumiath ypaBHEHUS, CUCTEMbl YpPaBHEHUW, HEPABEHCTBA, HCIIOJIb3Yysl CBOICTBA (PYHKIUN U UX
rpaduyeckue npeacTaBiIeHuUs;

UCI0JIb30BaTh PHUOOPETEHHBIC 3HAHUS U YMEHUS B MIPAKTUUECKON JEATEIbHOCTH U MIOBCETHEBHOM
HKU3ZHU JJIA:

— OINUCAHMSI U UCCIIEOBAHUS C MOMOILIBI0 PYHKIUN peanbHbIX 3aBUCUMOCTEH, MpeCTaBICHUs UX
rpaduyecku; HHTEpIpeTalnn rpaduKoB pearbHbIX POIECCOB;

— MPUOOPETEHHUs] MPAKTUYECKOTO OIbITAa ACITEIbHOCTH, MIPEALIECTBYIONIEH MpodeccnoHalbHOM, B
OCHOBE KOTOPOU JISKUT JaHHBIN yueOHBIN MpeIMeT.

Hauana maTeMaTH4yecKOTro aHaim3a

YMeTh:

— HaXOJUThb CyMMY O€CKOHEYHO YOBIBAIOIIECH reOMETPUIECKO MPOTrPeCcCru;

— BBIYUCTATH TPOU3BOAHBIE W TMEPBOOOpa3HbIE AIEMEHTAPHBIX (DYHKIUH, MPUMEHssI MpaBuia
BBIYHCIICHUS TIPOU3BOIHBIX U IEPBOOOPA3HBIX, UCIIONB3YS CIIPABOYHBIE MATEPHAIIBI;

— UCcNeaoBaTh (PYHKIIUU U CTPOUTH UX I'PaUKH C TOMOIIBI0 TPOU3BOTHOM;

— pemiaTh 3a/1a4M ¢ MPUMEHEHHEM ypaBHEHUS KacaTeNbHOU K rpaduKy (yHKIIHH,

— pemiaTh 3a/1a4M Ha HaX0XACHUE HauOOJIbIIIETO Y HAMMEHBIIIEro 3HaYeHHs PYHKIIUU Ha OTPE3KE;

— BBIYUCIISATH IUIONIA/Ib KPUBOJIMHEWHOMN Tpaneluy;

WCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHWA M YMEHHUS B TMPAKTUYECKOW JIEATEIHbHOCTH U
MOBCEIHEBHOM KU3HU JJIS:



— peleHHs] TEOMETPHUECKUX, (PU3MUECKIX, SKOHOMUYECKUX U APYIHX MPHUKIAJHBIX 33734, B TOM
yyclie 3aJa4 Ha HauOOJIbIIME M HAUMEHBIINE 3HAYEHUS C NPUMEHEHHMEM arapara MaTeMaTH4ecKOIro
aHaJn3a;

— IprOOpeTEeHUs MPAKTUYECKOTO OIBITA JEITEeIBHOCTH, IPEIIECTBYIOMIEH MPOo(hecCHOHANBHOM, B
OCHOBE KOTOPOH JIKHUT JaHHBIA Y4€OHBIN MpeaMET.

VYpaBHEHHUsI U HEPABEHCTBA

Ymers:

— pemath palHMoHaJbHBIE, MMOKa3aTeNbHbIE W JIOTapu(MHUYECKHe ypaBHEHUS M HEPABEHCTBA,
HMPPALMOHAIIBHBIE U TPUTOHOMETPUYECKHUE YPABHEHUS, UX CUCTEMBI;

— JIOKa3bIBAaTh HECJIOKHBIC HEPABEHCTBA,

— pemarb TEKCTOBbIE 33Ja4ydM C TIOMOIIBIO COCTABJIICHHWS YPaBHEHHHW, W HEPABEHCTB,
WHTEPIPETUPYS PE3YIAbTAT C YUETOM OTPAaHUUYEHUMN YCIOBUS 3a/1a4U;

— n300pakaTh Ha KOOPAWHATHOW IJIOCKOCTH MHO’KECTBA PEIICHUH ypaBHEHUN M HEPABEHCTB C
JBYMS IIEPEMEHHBIMU U UX CHCTEM.

— HaXOJUTh NMPUOIMKEHHBIE PEIICHUs] YPaBHEHUHN U UX CUCTEM, UCTIOJIb3ys rpapuuecKkuii MeToI;

— peliath ypaBHEHUS, HEPAaBEHCTBA M CUCTEMBI C MIPUMEHEHHEM IpadUyecKUX MpPEeICTaBIECHUH,
CBOMCTB (P)YHKUUH, TPOU3BOIHOM;

HCIIOJIb30BaTh TMPUOOPETEHHbIE 3HAHWA M YMEHHUS B TPAKTUYECKOW JIEATENbHOCTH U
ITOBCETHEBHOMW KU3HM IS

— IIOCTPOEHUS U UCCIEN0BAHUS IPOCTENIINX MATEMAaTHYECKUX MOJIEIIEH;

— MPUOOPETEHNUs MPAKTUUECKOTO OMBITA JIEATEIBHOCTH, MPEAIIECTBYIOMENH MpodecCHOHAIbHOM, B
OCHOBE KOTOPOM JISKUT JIaHHBIN yueOHBIN peIMeT.

DneMeHTbl KOMOMHATOPUKH, CTATUCTUKH U TEOPUHU BEPOSTHOCTEN

YMers:

— pemiath mpocTeiiiine KOMOMHATOPHBIE 3a7]aul METOJIOM Tepebopa, a TaKKe C UCIOJIb30BAHUEM
M3BECTHBIX (popMyi, TpeyronbHuka [lackamns; Berauciars kodddunuentsl 6uHoma HetotoHna mo gopmyse
U C UCTOJb30BaHUeM TpeyroipHuka [lackans;

— BBIUUCIISATH BEPOSITHOCTH COOBITUI Ha OCHOBE IO/ICYETA YUCIIa UCXO0B (IIPOCTEHIIINE CITydan);

WCIOJIb30BaTh MPUOOPETEHHbIE 3HAHWA M YMEHUA B TMPAKTUYECKOW JIEATENbHOCTH U
MTOBCETHEBHOM >KU3HU IS

— aHajM3a peajbHBbIX YHCIOBBIX IAHHBIX, MPEACTaBICHHBIX B BUJIEC AHArpaMM, rpadHKoB; s
aHayM3a UHQOPMAIUU CTATUCTUYECKOTO XapaKTepa;

— MPUOOPETEHUs MPAKTUUYECKOTO OMBITA IEATEIBHOCTH, MPEAIIECTBYIOMEH MpodecCuOHaIbHOM, B
OCHOBE KOTOPOU JISKUT JaHHBIN yueOHBIN MpeIMeT.

I'eomeTrpus

YMeTh:

— COOTHOCHTbH TIOCKHE T€OMETpUuYecKrue (PUrypbl M TpEeXMEpHbIE OOBEKTHl C MX OMHCAHUAMH,
yepTeKaMu, U300paKEeHUSIMU; pa3inyaTh U aHATU3UPOBATh B3aUMHOE PACIIOJIOXKEHUE PUTYD;

— n300pakaTb reoMeTprueckre (GUTyphl U TeJa, BHIIIOJIHATH YEPTEX MO YCIOBHUIO 3a/1a4H;

— pelath Te€OMETPUYECKUE 3aJ1ayM, ONUPasCh Ha HU3YyYEHHBIE CBOMCTBA IUIAHUMETPUUYECKUX H
cTepeoMeTpudeckux (GUTyp U  OTHOLIGHWH MEXIy HHMH, TMpPUMEHssI aidreOpandyeckuii u
TPUTOHOMETPUYECKHUH arlnapar;

— MPOBOJIUTH JI0KA3aTENbHBIE PACCYKEHUS MPU PEIICHUH 33]1a4, JT0KA3bIBATh OCHOBHBIE TEOPEMBI
Kypca;

— BBIYHCTATH JMHEWHBIE DJIEMEHTHl U YIJIbl B MPOCTPAHCTBEHHBIX KOHPUTypaIusix, 00beMbl U
TUIOIA/IA TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ U UX MPOCTEUIINX KOMOMHAIIHA;

— TMPUMEHSTb KOOPJIMHATHO—BEKTOPHBIM METOJ ISl BBIYMCIEHHUS OTHOILICHUM, PAaCCTOSHUN U
VIJIOB;

— CTPOUTH CEYCHHS] MHOTOTPAHHUKOB U M300pakaTh CEUCHUS TEJ BPAIICHUS:



UCIOJBb30BaTh MPHUOOpPETEHHbIE 3HAHUS W YMEHUS B MPAKTUYECKOM JEATENbHOCTH U
IIOBCEITHEBHOMW KU3HM JUIA:

— HccaeoBaHus (MOJCTUPOBAHKS) HECTOKHBIX MPAKTUYECKUX CUTYAI[Mil HA OCHOBE M3Y4YE€HHBIX
(bopmyIn U CBOWCTB GUTYD;

— BBIYMCJICHUS JUIMH, IJIOMIAJICH U 00bEMOB PEAIbHBIX OOBEKTOB IMPU PEHICHUH MPAKTHYECKHX
3aJa4, UCIIOJIb3Ys IPH HE0OXOAUMOCTH CIIPAaBOYHHUKH U BBIYUCIUTEIBHBIE YCTPOWCTBA;

— IprOOpEeTEeHUs MPAKTUIECKOTO OIBITA JEITEIBHOCTH, IPEIIECTBYIONIEH MPOo(hecCHOHANBHOM, B
OCHOBE KOTOPOH JISKHUT JaHHBIA YI€OHBIN TpeMET.

1.3.3 [Inanupyemble pe3yabTaThl OCBOCHHUS y4eOHOTO MpeaMeTa:

Ocoboe 3HavyeHue Y4eOHBIH NpeAMET HMeeT MHpH (OPMUPOBAHMH M PA3BUTHU OOMIHMX H
po(hecCHOHATBEHBIX KOMIIETEHITHI.



Kox 1 HamMeHOBaHUE
(popmupyembIx
KOMIIEeTeHIIU I

H.]IaHI/IpyeMLIe pPe3yJbTaTbl 0OCBOCHUA yqeﬁnoro nmpeamMera

Oo0mue

I[ncunmmnapnble

OK 01. Berbupatp
CIIOCOOBI peIIeHHS 3a/1a4
npodeccnoHaIBHO N
JEATSILHOCTH
MPUMEHUTEIHHO K
pa3IUYHBIM KOHTEKCTaM

— TOTOBHOCTb K TpyAY, OCO3HAHHE LIEHHOCTH
MacTepCTBa, TPYAOIIO0HE;

—  TOTOBHOCTh K  AaKTHBHOH  JE€STEJIbHOCTH
TEXHOJIOTMYECKOM M COLMAJIbHOM HAIPABICHHOCTH,
COCOOHOCTh ~ MHHULMUPOBATh,  IUIAHUPOBATh U
CaMOCTOSITEJIBHO BBITOJIHSTH TAaKyl0 A€ATEIbHOCTD;

— MHTEPEC K Pa3IMYHBIM cepaMm MpoPecCHOHATLHON
NEeSITENIbHOCTH,

OBianenue YHHMBEpPCAJIbHBIMH Y4eOHbIMH
NMO3HABATEJIbHbIMHU el CTBUAMMU:

a) 6a30BBIC JIOTHUECKHE ICUCTBUS:

— CaMOCTOSITEIIBHO (dbopMyIpoBaTh u
aKTyalM3upoBaTh IpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

— yCTaHaBJIMBATh CYIICCTBCHHBIH TNPH3HAK WM
OCHOBAaHHWsS i1 CpaBHEHWs, KiIacCUDUKAIMA U
00001IEHNS;

—  OmpeaensaTh IEId  JICATEIBHOCTH,  3a/1aBaTh
MapaMeTpsl U KPUTSPUHU UX JOCTHIKCHHS,

— BBISBJIATh 3aKOHOMEPHOCTH U TPOTHBOPEUHS B
paccMaTpuBaeMbIX SBIICHUSX;

— BHOCHUTb KOPPEKTHUBBI B JESATEIBLHOCTH, OLICHUBATH
COOTBETCTBUE PE3y/IbTATOB LIEISAM, OLICHUBATh PHCKH
[MOCJIEICTBUI JEATEIBHOCTH,

— pa3BHUBaTh KPEATHBHOE MBIILJICHHE MPU PEIICHUN
YKU3HEHHBIX IPOOJIeM

0) 0a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

— BJIQJICTh HaBBIKAMH y4eOHO—HCCIICIOBATEIILCKON U
MPOEKTHON JeSATeNbHOCTH, HAaBBIKAMHU pa3pelieHus
npobiuem;

— BBISBIATh MPUYMHHO—CIICJICTBEHHBIC CBS3M U
aKTyallu3MpoBaTh 3aJady, BBIJIBUTaTh THIIOTE3y €€

—BJIaJIETh METOJJAMH JIOKa3aTeIbCTB, AITOPUTMAMU PEIICHHUS 337134,
yMeHue GopMyIMpoBaTh OMPEACTICHHsI, AKCHOMBI U TEOPEMBI,
NPUMEHSTH UX, TPOBOJUTH JOKA3aTEIbHbIE PACCYKACHUS B XOJ1€
peleHus 3a/1ad;

— YMETb OTIEpUPOBATh MOHATHUSAMHU: CTETICHb YHCIIA, JIorapudMm uncna;
YMEHUE BBITIOJIHATH BEIUMCIICHUE 3HAYCHUN 1 TPe0Opa3oBaHus
BBIPQKEHUI CO CTENEHSIMH U JiorapudmMamu, mpeoOpa3oBaHus
JIPOOHO—PAIMOHATILHBIX BRIPAKCHHIA;

— YMETh OTIEpPUPOBATH MOHITHSIMH: PAIlHOHATBHBIC,
UppanroHabHbIE, TOKa3aTebHbIE, CTENICHHBIE, JTIoTapu(pMuieckue,
TPUTOHOMETPHUYECKHE YPAaBHEHHS U HEPABEHCTBA, HX CUCTEMBI;

— YMETh OTIEpUPOBATH MOHITUSIMH: (DYHKITUS, HETIPEPHIBHAS
byHKIMS, TPOU3BOIHASA, IEpBOOOpa3Has, ONpeIeIeHHbII HHTErpal;
YMETh HaXOIUTh MMPON3BOIHBIC AIIEMEHTAPHBIX (DYHKIIUHN, HCTIOB3Ys
CIIPaBOYHBIE MaTEpUaJIbl; UCCIEAOBATh B MPOCTEHIIINX CIydasx
(GyHKIIMM Ha MOHOTOHHOCTh, HAXOIUTh HAHOOJIbIINE U HAUMEHBIIIHNE
3HauYeHUs QYHKIUI; CTPOUTH Tpa)uKi MHOTOUJICHOB C
MCII0JIb30BaHUEM arrapaTa MaTeMaTHYeCcKOro aHalIn3a; MPUMEHSTh
MIPOM3BOJIHYIO [TPH PELICHUH 3a/1a4 Ha JBMKEHHE; PellaTh MPaKTHKO—
OpPHUEHTUPOBAHHBIC 3a/1a41 Ha HAUOOJIbIIINE M HAUMEHBIINE 3HAUYCHUS,
Ha HaXO0JKJIEHUE IyTH, CKOPOCTU U YCKOPEHHS;

— YMETh ONepUpPOBATh MOHATUAMMU: pallMOHaANIbHAs (PYHKIHS,
nokasaresibHas PyHKIUs, CTeNeHHast PyHKIUS, JorapudmMudeckas
byHKIMS, TPUrOHOMETpHYecKue QYHKIUHU, 0OpaTHbIe QYHKIUY;
YMEHHE CTPOUTH T'padUKU U3YYCHHBIX (YHKIUH, UCIIOIb30BATh
rpaduky npy U3y4eHUH MPOIECCOB U 3aBUCUMOCTEMH, IIPH PEIICHUN
3a[a4 U3 IPYrux y4yeOHbIX MIPEIMETOB U 33/1a4 U3 peaabHOM KU3HU;
BBIpaXKaTh GOPMYIaMH 3aBUCUMOCTU MEX/1y BETUUHMHAMY,

— YMETh peliaTh TeKCTOBbBIE 3a7a4i Pa3HBIX TUIIOB (B TOM YHCIIE HA
MIPOLIEHTHI, AOJIH U YacTH, Ha IBHKEHHE, paboTy, CTOUMOCTh TOBApPOB
U YCIIYT, HaJIOTH, 33J1a4 U3 00J1acTH yIpaBICHUS TUYHBIMU U
ceMeiHbIMU (DMHAHCAMU); COCTABJISTH BEIPAYKEHUS, YPABHECHUS,




pELIECHMS, HAXOAUTh ApPryYMEHTHI IS J10KA3aTeIbCTBA
CBOMX yTBEPXKICHUW, 3aJaBaTb I[apamMeTpbl U
KPUTEPUU PEIICHHUS;

— AHaJIM3UpOBaATh IIOJYYEHHbIE B XOJE PELICHUS
3a/1auyd  pe3yibTaThl, KPUTHYECKH OLIEHUBATH UX
JIOCTOBEPHOCTb, MPOrHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBUSAX;

—yMETh TNEPEHOCUTHh 3HAHUS B TO3HABATEIBHYIO U
MIPAKTUYECKYIO 00JIACTH KU3HEICATCIILHOCTH,
— yMeThb HMHTETPUPOBATh 3HAHUA U3
MIpeIMETHBIX o0nacTe;

— BBIJIBUTATh HOBBIE HJICU, TIPEJIaraTh OPUTHHAILHbBIC
MOAXOAbl W PEIICHUS, CIIOCOOHOCTHL X
HWCIOJIb30BAaHUA B TO3HABAaTEIbHOM W COIHMAJIBHOMN
MPaKTUKE

pa3HbIX

HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a/1a4M, UCCIIENOBATh
HOJIy4EHHOE PELIECHHE U OLCHUBATh IPaBAONOJ00HOCTh PE3yIbTaTOB;
— YMETb OTIEpUPOBATh MOHATUSAMU: CpeiHEE apH(PMETHIECKOE,
Me/raHa, HauboJiblee 1 HAUMEHbIIee 3HAYCHUS, pa3Max, AUCIepCHs,
CTaHJapPTHOE OTKIOHEHHE YHCIOBOTO HAbOpa; yMeTh U3BJICKATH,
UHTEPIPETHPOBATh HHPOPMALIUIO, IPEICTABICHHYIO B Ta0IHIIaX, HA
IrarpaMmmax, rpaukax, OTpaKarollylo CBOMCTBA peabHBIX
IIPOLIECCOB U SIBJICHUI; IPEACTaBIATh HH(OPMALIUIO C IIOMOILBIO
TabJIUI U AUAarpaMM; UCCIIE0BATh CTATUCTUYECKUE JAHHBIE, B TOM
YHClie ¢ IPUMEHEHUEM rpapuecKUX METOJIOB U AJIEKTPOHHBIX
CPEICTB;

— YMETbh ONEPUPOBATH MOHATUSAMHU: CIIyYalHBIN ONBIT U CIIy4aliHOE
cOOBITHE, BEPOSITHOCTD CITyJalfHOTO COOBITHS; YMEHUE BBIUUCIISITD
BEPOSITHOCTH C UCIOJIb30BaHNEM TpaduUeCKUX METOJIOB; IPUMEHSTh
(bOopMyIIBbI CTI0KEHUS U YMHOKEHUS BEPOSITHOCTEH, KOMOMHATOPHBIE
¢dakTel ¥ GOPMYIIBI IPU PELICHUH 33/1a4; OLIEHUBATh BEPOSITHOCTH
peasbHbIX COOBITHI; 3HAKOMCTBO CO CITy4YalHBIMU BEIHMUYNHAMU;
YMEHHE MMPUBOIUTH IPUMEPHI MTPOSBICHUS 3aKOHA OOJIBIINX YHCET B
IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX;

— YMETh ONIEpUPOBATH NOHATUAMHU: TOUKA, IPsIMasi, IIIOCKOCTD,
IIPOCTPAHCTBO, IBYTPAHHBIN YroJl, CKPEIUBAIOIIUECS MPSMBIE,
NapaJuIeIbHOCTD U NEPIICHIUKYISIPHOCTD MPSIMBIX U IIJIOCKOCTEH,
YTOJI MEXAY IPAMBIMH, YTOJI MEKIY IPAMOU U INIOCKOCTBIO, YTOJI
MEXy INIOCKOCTSMM, PACCTOSIHUE OT TOYKHU 10 TUIOCKOCTH,
paccTosIHAE MEX Ty IPSIMBIMH, PACCTOSTHUE MEXKY IVIOCKOCTSAMU;
YMEHHUE HMCII0JIb30BaTh IIPH PELICHUHN 3a7a4 U3y4YeHHbIE (DaKThl U
TEOpEeMBbI INIAHUMETPUU; YMEHHE OLIEHUBATh pa3Mepbl 00bEKTOB
OKPY’KaOILEr0 MUpa;

— YMETb ONEpUPOBATH NOHATUAMM: MHOTOTPAHHUK, CEUCHUE
MHOTOI'paHHMKa, KyO0, mapajuienenumnes, npusma, nupamMmuaa, purypa
U TIOBEPXHOCTh BpAllleHUs, LMJIMHAP, KOHYC, ap, cdepa, ceueHus
(burypsl BpaleHus, INIOCKOCTh, Kacaroliasics chepbl, HUINHApPA,
KOHYCa, IUIOIab [IOBEPXHOCTH IIMPAMUJIBI, IIPU3MBI, KOHYCA,
WINHApPA, TUI0Iaab chepbl, 00beM Kyda, IpSIMOYTOJIBHOTO
napajuieienunea, NMpaMuIbl, IPU3Mbl, HTUIUHAPA, KOHYCA, 11apa;
yMeHue U300paxkaTb MHOTOI'PaHHUKH U TIOBEPXHOCTH BpaIllEHUs], UX




CEUEHHsI OT PYKH, C IOMOIIBIO YePTEIKHBIX HHCTPYMEHTOB U
AIIEKTPOHHBIX CPEJCTB; YMEHUE PACIIO3HABATH CHMMETPHIO B
POCTPAHCTBE; yMEHHE PACIIO3HABATH IPABUIIHHBIE MHOTOIPAHHUKHY;
— YMETb OIIEpUPOBATH MOHATUSMU: IBUKEHUE B IPOCTPAHCTBE,
noI00HBIE (GUTYPHI B TIPOCTPAHCTBE; MCIIOIB30BATh OTHOLICHHE
IUIOIAJIeH TOBEPXHOCTEH M 00BEMOB MOJOOHBIX (DUTYp TP PEIICHUN
3ama4;

— YMETb BBIYUCIIATH T€OMETPHUECKUE BETMUMHBI (UIMHA, YTOJI,
IO b, 00BEM, TUIOMIAAb TOBEPXHOCTH ), UCTIONb3YS H3yYCHHBIC
(bopMyIBl U METOIBI;

— YMETb OTIEpUPOBATh MOHATUSIMH: MPSAMOYTOJIbHAS CUCTEMA
KOOP/WHAT, KOOPAWHATHI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA,
CKaJIIPHOE TIPOM3BEICHHUE, YTOJ MEXIy BEKTOPaMH, CyMMa BEKTOPOB,
NPOM3BEICHNE BEKTOPA HA YUCIIO; HAXOAUTH C IOMOIIBIO U3YUYEeHHBIX
(bopMyIT KOOPIMHATHI CEPEANHBI OTPE3KA, PACCTOSHUE MEXKTY IBYMSI
TOYKaMHU;

— YMEThb BBIOUPATh IOIXOIAIINN U3yICHHBIA METOT JIJIST PEIICHUS
3aJ1a4M, pacro3HaBaTh MaTeMaTHIYeCKUe PaKThl 1 MAaTEMaTHICCKUE
MOJICJIN B TIPUPOJIHBIX B OOIIIECTBEHHBIX SIBJICHUSX, B UCKYCCTBE;
YMEHHUE MPUBOTUTH MPUMEPHI MATEMATHYECKIX OTKPBITHH
POCCUIICKON M1 MUPOBOM MaTEMATUYECKON HAYKH.

— YMETb OTICpUPOBATh MOHATHSAMHU: OTIPE/ICIICHNE, aKCHOMa, TeOpeMa,
CJIEZICTBHE, CBOMCTBO, MPU3HAK, I0KA3aTEIbCTBO, PABHOCHIILHBIC
bopMyITMpOBKHY; yMeHHE (HOPMYITUPOBATH OOpaTHOE U
MPOTHBOIIOJIOXKHOE YTBEPKICHHE, TPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI, UCTIOJIB30BAaTh METO/I MATEMaTHUECKOW MHTYKIIUH;
IPOBOJIUTH JIOKA3aTEIbHBIC PACCYKICHHUS IPU PEIICHUY 3a/1a4,
OIICHUBATh JIOTHYECKYIO MTPABHIBHOCTh PACCYKICHHIA;

— YMETb OTICpUPOBATh MOHATUSIMH: MHOKECTBO, IIOJIMHOKECTBO,
oTiepaluy HaJl MHO)KECTBAMH; YMEHHUE UCIIOJIb30BaTh TEOPETUKO—
MHOYKECTBEHHBIU armapar 1jisi OMUCAHUS PEATbHBIX MPOIIECCOB U
SIBJICHUI TIPY PEIICHUY 3a/1a4, B TOM YKCIIC U3 JIPYTHX YUCOHBIX
pEeIMETOB;

— YMETh OTIepUPOBATh MOHATUAMHU: Tpad, CBA3HBIN rpad, 1epeso,
UK, Tpad HA MIOCKOCTH; YMEHHE 33/1aBaTh U OTIMCHIBATH Tpadbl
pa3IMYHBIMU CTIOCOOAMU; HCIOJIB30BaTh rpadbl MPU PEIICHUU 3a]1a4;




— yMeTh CBOOOTHO OTIEpUPOBATH IOHATUSIMU: COUYCTAHHE,
MepecTaHOBKA, YUCJIO COUETAHUM, YMCIIO IEPECTAaHOBOK; OMHOM
HrroToHa; ymMeHUEe MPUMEHSTh KOMOMHATOPHBIE (GaKThl U
paccyXIeHus s pelIeHus 3a/1a4;

—yMETh ONIEPUPOBATH MOHATHAMHE: HATYPAITBHOE YHCIIO, [IEJI0€ YHCIIO,
OCTaTOK I10 MOJIYJIIO, PAIIMOHAILHOE YHCII0, HPPAIIMOHAILHOE YHCIIO,
MHO’KECTBA HATYPAIbHBIX, IEIIBIX, PAIMOHATBHBIX, ICHCTBUTEITHHBIX
YHCell; yMEHHE UCTI0JIb30BaTh MIPU3HAKHU JACTUMOCTH, HAMMCHBITUH
oOmmii AenuTeNh 1 HauMEHbIIee o01ee KpaTHoe, anroput™ EBkimna
IIPH PEIICHNH 33]1a9; 3HAKOMCTBO C Pa3JIMIHBIMU MO3UIIHOHHBIMU
CUCTEeMaMH CUUCIICHHS,

— yMeTh CBOOOTHO OTIEPUPOBATH IOHATHUSIMHU: CTETICHD C IIEIIBIM
noKasaresieM, KOPeHb HaTypaJIbHOW CTETICHH, CTETICHD C
parroHaIbHBIM MTOKA3aTeNIeM, CTETICHD C JCHCTBUTEIIBHBIM
(BelIeCTBEHHBIM) MTOKa3aTeseM, Jorapudm ymucia, CHHyC, KOCUHYC U
TaHTEHC TPOU3BOJIBHOTO YHCIIA;

— YMETh OTIEpPUPOBATH MOHITHSIMH: TOXKJIECTBO, TOXKJICCTBCHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YPaBHEHUN U
HEPAaBEHCTB, PABHOCUJILHOCTh YpaBHEHUH, HEPABEHCTB U CHCTEM,
paloHaibHble, HppallMOHANbHbIE, T0OKa3aTeIbHbIE, CTETICHHBIE,
JorapumuuecKkre, TPUrOHOMETPUYECKIE YPaBHEHUSI, HEPABEHCTBA U
CUCTEMBI; YMEHHUE pelliaTh YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C
MOMOUIBIO PA3JINYHBIX MPUEMOB; pelIaTh ypaBHEHUs, HEPABEHCTBA U
CUCTEMBI C TapaMeTpOM; IIPUMEHATh ypaBHEHUS, HEPABEHCTBA, X
CUCTEMBI IS pellIeHUs] MaTeMAaTUYECKUX 3a/1a4 U 3a]a4 U3
pa3IMYHbIX 00JaCTel HAYKH U peaIbHOM JKU3HH,

—yME€Tb CBOOOTHO OTIEPUPOBATH MOHIATUSIMU: TpaPUuK PyHKIINH,
obOpaTHast QyHKIUS, KOMIO3UIUS PYHKIUHN, TUHEWHAS (YHKIIHS,
KBaJpaTuyHasi QYHKIIMS, cTereHHast (YHKIIHS C LIEeIbIM MOKa3aTeNIeM,
TPUTOHOMETpHUECKUe (HYHKIINH, 0OpaTHbIE TPUTOHOMETPUUYECKUE
dbyHKIMH, TOKa3aTenbHas U Jorapudgmuueckas GQyHKIUU; yMEHUE
CTpouTh rpaduku GYHKIIMI, BBITIOJHATH TPeoOpazoBanus TpaduKkoB
b yHKIHIH;

YMEHHE UCIOIb30BaTh rpaduku GYHKIUN A U3YUYEHHUS MIPOLIECCOB U
3aBUCUMOCTEH MpHU PEIICHUH 33/1a4 U3 APYrUX y4eOHBIX MPEAMETOB U
U3 peallbHOM JKM3HM; BEIPAXKaTh (OPMYIaMH 3aBUCUMOCTH MEXIY
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BEJIMYMHAMU;

yMeHHE CBOOOIHO OIEPUPOBATH MOHATUAMU: YETHOCTH (DYHKIINH,
NEPUONYHOCTD (DYHKIIUHU, OTPAaHHUYEHHOCTD (DYHKIIHH,
MOHOTOHHOCTH (DYHKIIMHU, SKCTpeMYM (PYHKIIMH, HanOoJIbIIee U
HaMMEHbIIIee 3HAYCHUST QYHKIIMH Ha IPOMEXYTKE; YMEHHE
NIPOBOJIUTH UCCIIeI0BaHUE (DYHKIINU;

YMEHHE HCII0JIb30BaTh CBOMCTBA U rpaduku HyHKIUN A pereHus
yYpaBHEHUI, HEPABEHCTB U 3ajJay ¢ IapaMeTpamu; n300paxaTh Ha
KOOPJAMHATHOM IIJIOCKOCTH MHOKECTBA PELICHUN YPaBHEHHUI,
HEPABEHCTB U UX CUCTEM;

— yMeTh CBOOOTHO OTIEpUPOBATH NOHATUSAMU: MTOCIIEA0BATEIBHOCTD,
apu@meTnyeckas Iporpeccus, reoMeTpruyecKas Iporpeccus,
0ecKOHEUHO yOBIBAOIIAsi FEOMETPUYECKAs IPOrPECCUsl; YMEHHE
3a]aBaTh MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C IOMOILBIO
PEKYPPEHTHBIX (HOPMYIT;

— YMETh ONepUPOBATH MOHATUSIMHU: HENIPEPHIBHOCTD (DYHKIINH,
aCUMITOTHI rpaduka GyHKIMH, IIepBasi U BTOpasi MPOU3BOAHAS
(GyHKIMH, TEOMETPUYECKUN U (PU3NYECKUN CMBICI TPOU3BOIHOM,
nepBooOpasHasi, ONPeJeICHHbIN HHTErpajl; yMEHHUE HAXOIUTh
acUMITOTHI rpaduka GyHKINHU; YMEHHE BBIUUCIIATH IPOU3BOJHbBIE
CYMMBI, IPOU3BE/IECHUS, YACTHOTO U KOMIIO3ULIMU (QYHKIUH,
HaXOJUTh YpPaBHEHHE KacaTeJIbHOU K rpaduKy QyHKIMH;

YMEHHUE MCII0JIb30BaTh IPOU3BOAHYIO Ul UCCIIEA0BAHUS (PYHKIIUH,
JUI HAXOKJICHUSl HAWTy4Ilero pelieHus B IPUKIAAHbIX, B TOM YUCIIe
COLIMAIbHO—KOHOMMUYECKHUX M (PU3NUECKUX 3a7adax, JUis
OIpE/IEIeHUs] CKOPOCTH U YCKOPEHUS; HAXOAUTh IUIOLIAAN U 00beMbl
(Guryp c noMouIbI0 UHTErpaja; MPUBOJUTH IPUMEPHI
MaTEeMaTH4YeCKOTO0 MOJAEIMPOBAHUS C IOMOILBIO U depeHnanbHbIX
YpaBHEHUH;

— YMETb ONIEpUPOBATh MOHATUSAMU: KOMIUIEKCHOE YUCIIO,
COTPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOYJb U apryMEHT
KOMIUIEKCHOTO YHcia, (hopMa 3auch KOMIUIEKCHBIX YUCell
(reoMeTpuyeckas, TPUTOHOMETpUYECKas U ajaredpanyeckas); yMeTh
IPOU3BOJIUTH apU(PMETHUECKUE AEHCTBHS C KOMITJIEKCHBIMU
YKCJIaMU; TIPUBOJUTH IPUMEPBI UCIIOJIb30BaHUs KOMITJIEKCHBIX
qHCel;
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— YMeTb CBOOOIHO OTIEPUPOBATh MOHATHAMHU: CPETHEE
apudMeTHuecKoe, Meliana, HanOoJbpIlIee M HAUMEHbIIIee 3HaYCHUS,
pa3Max, JUCIEPCHs], CTAHAAPTHOE OTKIIOHEHUE VISl OIIUCAHUS
YUCJIOBBIX JIaHHBIX; YMEHHE UCCIIEJ0BATh CTATUCTUYECKUE JAHHbBIC, B
TOM YHCJIE C IPUMEHEHHUEM IpapuuecKuX METOI0B U AIEKTPOHHBIX
CpeACTB; TpadMueCcKy UCCIEI0BATh COBMECTHBIE HAOMIOACHUS C
IIOMOILIBIO JUarpaMM PacCeUBaHUs U JIUHEHHOMN PErpecChy;

— YMETb HaXO/IUTh BEPOSTHOCTH COOBITHI C UCTIOIb30BaHUEM
rpauuecKkux METOA0B; IPUMEHSITDH JUIsl pelleHus 3aa4 GopMyIIbl
CJIOKEHHS 1 YMHOXKEHUS BEPOSATHOCTEN, (GOPMYITy MOTHOMN
BEpOSATHOCTH, PopMyny bepHyiin, koMOuHATOpHBIE (PAKTHI U
(bopMyJIbl; OLIEHUBATh BEPOSTHOCTU PEATIBHBIX COOBITUI; yMEHUE
OIIEPUPOBATH MOHATHUAMM: CIIydalHasl BEJIMYUHA, pacpeIeIIeHUE
BEpPOSATHOCTEM, MATEMAaTHUYECKOE OKUIAHUE, TUCIIEPCUS U
CTaH/IapPTHOE OTKJIOHEHHE CIy4aliHON BEIMUMHBI, (YHKIIHH
pacnpeneneHus U IIOTHOCTH PaBHOMEPHOTO, MOKA3aTEIbHOTO U
HOPMAJIBHOTO pacIpeieseHnii; YMEHUE UCII0JIb30BaTh CBOMCTBA
M3YYEHHBIX PACIPEIEICHUN I PEIIeHUS 3a/1a4; 3HAKOMCTBO C
HOHATUSAMMU: 3aKOH OOJIBIIMX YUCEIl, METO/IbI BEBIOOPOYHBIX
MCCIIEIOBAaHNH; YMEHHE IIPUBOANUTDH IPUMEPHI ITPOSBICHUS 3aKOHA
00JIBIINX YNCEJ B IPUPOAHBIX U OOLECTBEHHBIX SBICHUSX;

— YMETb CBOOOJHO ONIEPUPOBATh MOHATUSAMU: TOUKA, psiMas,
IUIOCKOCTB, IPOCTPAHCTBO, OTPE30K, JIyY, INIOCKUHI YTOJ1, IBYTPaHHBIN
yroJ1, TPEXTPaHHBIN YroJl, NEPECEKAIOINECs, TapaJlIeIbHbIE U
CKPEIIMBAIOIIKECA IPSIMbIC, IAPAJUIEIbHOCTD U IEPIEHAUKYIISIPHOCTD
IPSIMBIX U IJIOCKOCTEH, YTOJI MEXKIY IPSAMBIMH, YTOJI MEKIY IIPAMOU
1 IUIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSIMH; YMEHHUE HCIIOIb30BaTh
IPU PELICHNU 33/1a4 U3y4eHHbIE (PaKThl U TEOPEMbI INIAHUMETPUH;
yYMEHHUE OLIEHUBATh Pa3Mepbl 0ObEKTOB B OKPY)KAIOILIEM MUPE;
YMEHHE ONIEPUPOBATH MOHATUAMU: MHOTOI'PAaHHUK, CEUEHUE
MHOTOTpaHHUKA, IPABUJIbHBIA MHOTOTPAHHUK, IPU3Ma, MUPAMUAA,
¢durypa v NoBepxHOCTb BpalleHUs, LIHMIMHDP, KOHYC, L1ap, chepa,
pa3BepTKa OBEPXHOCTH, CCUCHHs KOHYCa U LIUIUH]IpA,
napajujieJIbHbIe OCH WU OCHOBAHMIO, CEUCHHE 11apa, INIOCKOCTD,
Kacarorascs cepsl, HUIUHAPA, KOHYCa; YMEHHUE CTPOUThH CEUCHHE
MHOTOT'paHHHKa, H300pa’kaTh MHOTOTPAHHUKH, (PUTYPHI U
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MOBEPXHOCTHU BPALICHHUS, UX CEYCHHUS, B TOM YHUCIIE C TOMOIIBIO
AIIEKTPOHHBIX CPEJCTB; YMEHUE IIPUMEHSTH CBOMCTBA
reOMETPUIECKUX (PUTYp, CAMOCTOATENBHO (POPMYTUPOBATH
OTIpE/ICICHNUS N3y9aeMbIX (PUTYp, BBIABUTATh TUTIOTE3BI O CBOMCTBAX
U TIpU3HAKaX T€OMETPUUECKUX (QUTYP, 0OOCHOBHIBATH WIIN
OIPOBEPraTh UX; yMEHUE MPOBOAUTDH KIIACCU(PHUKALUIO (QUTYD 10
pa3IMYHBIM MPU3HAKAM, BBITIOIHATH HEOOXOJMMBIE TOTIOJTHUTEILHBIE
IIOCTPOEHUS,

— YMeTb CBOOO/IHO OTIEpUPOBATH MOHATHSIMH: TUIOIIAIb (PUTYPHI,
00beM QUTypbl, BETUYMHA yIJIa, PACCTOSHUE OT TOYKH J0 TJIOCKOCTH,
paccTosiHIE MEXTY TIPSMBIMHU, PACCTOSHHE MEXTY TUIOCKOCTSIMH,
IoImaab chepsl, IIOMIAs MOBEPXHOCTH MTUPAMHUIBI, IPU3MBI,
KOHYCa, IIIINH]IPa, 00BeM Ky0a, MPSMOYTOJILHOTO NMapalijiesIeue/a,
MUpPaMUJIbI, TPU3MBI, IWIHHIPA, KOHYCA, apa; yMEHHE HaX0IUTh
OTHOIIEHHE 00BEMOB MOJOOHBIX GUTYD;

— YMeTb CBOOOIHO OTIEpUPOBATh MOHSATHSIMH: TBIKECHUE,
napaieNbHbIA IepEeHOC, CHMMETPHS Ha TUIOCKOCTH H B
MIPOCTPAHCTBE, TOBOPOT, MpeoOpa3zoBaHue M0A00us, TI0I00HbBIC
Gburypsl; yYMEHHE pacro3HaBaTh PaBHBIE U MOJ00HbBIE GUTYPHI, B TOM
YHCclie B IPUPOJIE, UICKYCCTBE, apXUTEKTYPE; YMEHUE UCIOIb30BaTh
F€OMETPUYECKHE OTHOIICHHUSI, HAXOUTh FT€OMETPHUUECKIE BETMYUHbI
(mmuHa, yrou, Iomaas, 00beM) IPH PEIISHUH 3a7a9 U3 APYTruxX
yueOHBIX MPEAMETOB U U3 PEabHOM KU3HU;

— yMeTh CBOOOIHO OTIEPUPOBATH MOHATUSMU: MPSIMOYTOJIbHAS
CUCTeMa KOOPJMHAT, BEKTOP, KOOPANHATHI TOUKH, KOOPAUHATHI
BEKTOpa, CyMMa BEKTOPOB, IIPOU3BEICHNE BEKTOPA HA YUCJIO,
pa3okKeHue BEKTopa Mo 0a3ucy, CKalIspHOE MPOU3BEACHUE,
BEKTOPHOE IIPOU3BENICHUE, YTOJI MEXKIY BEKTOPAMH; YMEHHE
MCIOJIb30BaTh BEKTOPHBIN U KOOPIAUHATHBINA METOM [Tl PEILICHUS
FEOMETPUYECKUX 3aa4 U 3a7a4d APYruX y4eOHBIX IPEIMETOB;
OIeprpOBaTh MOHATUAMM: MaTpulia 2x2 1 3X3, onpeneanuTelb
MaTpPHUIIbI, FEOMETPUYECKHUI CMBICIT ONIPEACTUTENS;

— YMETh MOJIETUPOBATh pealbHbIe CUTYAIIH Ha S3bIKE MaTEMATHKU;
COCTAaBIIATh BBIPAXKEHHS, YPAaBHEHHUS, HEPABEHCTBA U MX CUCTEMBI TI0
YCIIOBHIO 3a/1a4H, UCCIIeI0BATh OCTPOCHHBIE MOJIEIH C
MCIIOJIL30BaHUEM arnmapara anreOpbl, HHTEPIPETUPOBATh
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MIOJIy4CHHBIN pe3yNbTaT; CTPOUTh MATEMATUYECKUE MOJIEIH C
IIOMOILIbIO0 TEOMETPUYECKUX TIOHATUI U BEJIMYMH, PELIATh CBA3AHHbIC
C HUMH IIPAaKTHUYECKUE 3a7a4H; COCTABIIATH BEPOSTHOCTHYIO MOJIEIb U
MHTEPIPETUPOBATH MTOIYYCHHBIM PE3yJIbTAT; PEIlaTh IPUKIIAHbIC
3a/1a4M CPEACTBAMH MAaTEMAaTHYECKOIO aHAJIN3a, B TOM YHUCIIE
COLMATBHO—KOHOMHUYECKOTO 1 (PU3UUECKOT0 XapaKTepa;

— yMeHue BbIOUpaTh MOAXOAAIUN METO ISl PELICHU 3a/1auH;
IIOHUMAaHHE 3HAYMMOCTH MAaTEMAaTHUKHU B U3y4ECHHUH IIPUPOIHBIX U
0OIIECTBEHHBIX MPOLIECCOB U SIBIICHUI; yMEHUE PacllO3HaBATh
IIPOSIBJICHUE 3aKOHOB MAaTEMATHKHU B UCKYCCTBE, YMEHUE ITPUBOINUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUI POCCUICKOW U MUPOBOM
MaTE€MaTHYECKOW HAyKU

OK 02. Ucnonps3oBaTh
COBPEMEHHBIE CpPE/ICTBA
MOUCKA, aHATIU3a U
WHTEPIpETAIH
uHpopmanuu, u
nH(pOpMaLOHHbIE
TEXHOJIOTUH IS
BBITOJIHEHUS 3a/1a4
npodecCHoHaTBHOM
JeATeNbHOCTH

B o0JsiacTi HIEHHOCTH HAYYHOTI'O MO3HAHMS:
—c(hOpMUPOBAaHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOIIECTBEHHOM MpPAaKTHKH, OCHOBAHHOTO Ha
UANore KyJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MeCTa B OJIUKYJIBTYPHOM MHUDPE;

— COBEpIICHCTBOBAHME SI3bIKOBOM W YHMTATEIBCKOM
KyJIbTypbl KakK CpEACTBa B3aWMOJICHCTBHUS MEXIY
JIIOJIbMH | TIO3HAHUS MUDA;

— OCO3HaHWE IIEHHOCTH HAyYHOH JIESATEeIbHOCTH,

TOTOBHOCTD OCYILIECTBIISTh MPOEKTHYIO u
HCCIIEIOBATENIbCKYIO NESTeIbHOCTh MHAUBUAYAILHO U
B IpyIIIe.

OBJagenue YHUBEPCAJIbHBIMHA Y4eOHbIMHU

MO03HABATEJILHBIMH J€ifiCTBUSIMU:

B) paboTa ¢ nHpopmarue:

— BIQJICTh HAaBBIKAMHU IMOJy4eHUs HHDopManuu u3
WUCTOYHMKOB  Pa3HbIX  THUIOB,  CaMOCTOSTEIHHO
OCYIIECTBIISATh TIOUCK, aHaliW3, CUCTEMAaTHU3aIMI0 U
WHTEpIpETalMi0 UHOOPMAIMH PAa3JIMYHBIX BUJIOB U
(dhopM TmpecTaBICHHUS;

— cO371aBaTh TEKCTHI B PA3IMYHBIX (hopMaTax ¢ y4eTOM
Ha3HaueHUs WHPOpPMAIUM U 1IETEBOW ayIuTOpHH,
BBIOMpasi ONTUMAaJbHYIO (OpMY TpEeACTAaBICHUS U

— YMETb OIEpUPOBaTh MOHATUSAMHU: palUOHANbHAs (YHKIMS,
nokasareiabHas (QyHKIUS, cTerneHHas (QYHKIUS, Jorapupmuueckas
GbyHKIMS, TpUTOHOMETpUYecKre GYHKIMHM, OOpaTHbIE (QYHKUUU;
YMEHHE CTPOUTh TrpaduKkyd H3y4EeHHBIX (DYHKUIUN, HCIOIb30BATh
rpaduky Mpu U3y4EeHUH IMPOLIECCOB M 3aBUCUMOCTEH, MPHU PEeLICHUH
3a1a4 U3 JAPYrux ydeOHBIX MPEIMETOB M 33/1a4 U3 pealibHOM JKH3HU;
BBIpaXaTh (OPMyJIaMH 3aBUCUMOCTH MEX]y BEIMYMHAMU;

— YMETb OIEpUPOBaTh MOHATUSAMH: TOXKAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YpaBHEHMH M
HEPaBEHCTB, PaBHOCWIBHOCTb YPABHEHUH, HEPABEHCTB U CHCTEM,
palMoOHANIbHBIE, HWPPALlMOHANIBHBIC, II0Ka3aTeNIbHbIE, CTEHCHHBIE,
JgorapupMUUEcKue, TPUrOHOMETPUYECKUE YPABHEHNUS, HEPAaBEHCTBA U
CHCTEMBI; yMETh pelllaTh YPAaBHEHUS, HEPABEHCTBA U CHUCTEMBI C
IIOMOIIBIO PA3JIMYHBIX IPUEMOB; pellaTh ypaBHEHUs, HEPABEHCTBA U
CHUCTEMBl C MapaMeTpoM; MPUMEHATh YPaBHEHMs, HEPaBEHCTBA, MUX
CHUCTEMBl JUId pelleHUs MaTeMaTHMYecKMX 3aJad M 3a4ad M3
pas3InYHbIX 001acTell HAYKU U peaNbHOM KU3HM;

— YMeTb CBOOOHO OTNIEPUPOBATh MOHATHUSAMMU: JBUKEHUE,
napaielibHbli IepeHoC, CUMMETPUs Ha INIOCKOCTH U B
IPOCTPAHCTBE, IOBOPOT, IpeodpazoBaHue NOJ00Ms, OJ00HbIE
(GuUrypsl; yMeTh paco3HaBaTh paBHbIE U 110100HBIE GUTYPHI, B TOM
quciie B IPUPOJIE, HCKYCCTBE, apXUTEKTYPE; YMETh MCIOIb30BaTh
F€OMETPUYECKHE OTHOLIEHHMSI, HAXOJUTh FT€OMETPHUUECKNE BETUYUHBI
(JutMHa, YroJ, IIoua b, 00beM) MPH PeLICHUHU 33134 U3 IPYTUX
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BU3YaIU3allUu;
—  OLICHUBATh  JOCTOBEPHOCTh,  JIETUTUMHOCTH
uH(pOpMallUKA, €€ COOTBETCTBHUE IMPABOBBIM U

MOPaTbHO—3THYECKUM HOPMaM;
— HCHOJB30BAaTh CPEICTBA HWH(POPMALMOHHBIX |
KOMMYHHKAIITHOHHBIX TEXHOJOTHH B pPeIICHUN
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX n
OpraHM3alMOHHBIX 3a/1a4 C COOII0IeHnEM TpeOoBaHUI
OPTrOHOMMUKH, TCXHHUKU 6630H3CHOCTI/I, TUTUCHBI,
pecypcocOepekeHrs, TPaBOBBIX U ITHUYECKUX HOPM,
HOpM UHGOPMAITMOHHON 0€30TTaCHOCTH;

— BJaACTb HaBbIKaMW pacCllO3HaBaHWA W 3allWUThI

y4eOHBIX MPEMETOB U U3 PEATbHOM KU3HU

uHpopmauuy,  HUHGOPMALMOHHONW  O€30MacHOCTU

JIMYHOCTH
OK 03. ITnanupoBaTh 1 B 00s1acTH 1yXOBHO—HPaBCTBEHHOI0 BOCIIMTAHUA: | — YMETh OTIEPUPOBATH TIOHATHUSIMH: palMOHAIIBHBIE,
peann30BbIBATH — chOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, | UppallMOHANbHbBIE, MOKa3aTelIbHbIe, CTENEHHbIe, Jorapudmuueckue,
coOCTBEHHOE 3TUYECKOTO MOBEJICHNUS; TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, UX CHCTEMBI;

npodeccuoHaibHOE U
JMYHOCTHOE Pa3BHUTHE,
MPEIIPUHIMATETHCKYIO
JeATENbHOCTD B
npoecCHoHaTBHOM
cdepe, UCTIOJIb30BAThH
3HaHUS 110 PUHAHCOBOM
IPaMOTHOCTH B
Pa3IMYHBIX KU3HCHHBIX
CUTYaIHsX

— CIIOCOOHOCTH OIIEHWBATH CHUTYAIMI0 U TPUHUMATH
OCO3HAHHBIC PEIICHUS, OPUEHTUPYICh HAa MOPaJbHO—
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

— OCO3HAHHWE JUYHOrO BKJaJa B
YCTOMYMBOTO OYIYIIETO;

— OTBETCTBEHHOE OTHOIICHHE K CBOUM POIUTEIISIM U
(M) ApyrdM YiIeHaM CeMbH, CO3JaHHI0 CEMbH Ha
OCHOBE OCO3HAHHOI'O MPUHATHS LIEHHOCTEH CeMEHHOMN
KU3HU B COOTBETCTBHHM C TpPAJULMUSIMU HApPOJIOB
Poccun;
OBJ1ageHne
JelCTBUSIMH:
a) caMOOpraHu3aIus:

— CaMOCTOSITENIbHO OCYIIECTBIIATh MO3HABATEIbHYIO

MOCTPOCHUE

YHHUBEPCAJIBHBIMH  PeryJisiTHBHbIMH

— YMCTH ONCprupoOBaTh IOHATUAMU: MHOI'OIrpaHHUK, CCUYCHUC
MHOTOTpaHHHKa, KyO, Mapajuieenune, mpu3Ma, nmupamuaa, purypa
U TIOBEPXHOCTh BpAICHHS, IMIMHAP, KOHYC, Imap, chepa, cedeHus
Gurypsl BpaieHus, IUIOCKOCTh, Kacaromasicsi chepbl, IHIMHIPA,
KOHYCa, IUION[aJb TOBEPXHOCTH THMPAMHIBL, TPU3MBI, KOHYCa,
HUIUHApPA, TUomanb cdepbl, 00beM Kyba, NPSIMOYTOJIBHOTO
napajieNienunea, MUpaMuIbl, PU3MBbI, NWIHHIpPA, KOHYca, IIapa;
yMeHue n300pakaTh MHOTOTPAHHUKU W TIOBEPXHOCTH BPAIICHUS, X
CCUCHMsI OT PYKH, C TIIOMONIIbI0 YEPTEKHBIX HWHCTPYMEHTOB U
AJIEKTPOHHBIX  CPEACTB; YMETh pACIIO3HABaTh CHUMMETPHIO B
POCTPAHCTBE; yMETh PacIiO3HaBATh MIPABHIILHBIC MHOTOTPDAHHUKH;

— YMETb OTICpUPOBATh MOHATUSIMHU: MPSIMOYTOJIbHAS CUCTEMA
KOOP/IMHAT, KOOPAUHATHI TOUKH, BEKTOP, KOOPAMHATHI BEKTOPA,
CKaJIIPHOE TIPOM3BE/ICHUE, YTOJI MEX Iy BEKTOPaMH, CyMMa BEKTOPOB,

ACATCIbHOCTb, BbIABIATH HpO6J'I€MBI, CTaBUTh HW | IPOU3BCACHUC BCKTOPA HA YUCIIO; HAXOJUTH C ITIOMOIIBIO U3YUCHHBIX
(I)OpMy.]'II/IpOBaTB COOCTBEHHBIE 3agavuu B q)OpMy.TI KOOPpAUHATBI CCPEANHBI OTPE3Ka, pAaCCTOAHHUEC MCKAY ABYMH
O6p330BaTeJ'ILHOI7I JACATCIIBHOCTH u JKU3HCHHBIX | TOUKaMH

CUTYyaluAX;

—  CaMOCTOATCIIBHO COCTABJIAAITH  TIJIAH  PCHICHUS
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npoOieMbl € Y4eTOM  HUMCIOLIUXCS  PECypCoB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTCHUH;

— J1aBaTh OLIEHKY HOBBIM CUTYalLlUsM;

cnocoOCTBOBAaTh  (OPMHUPOBAHUIO M IPOSBICHUIO
LUIMPOKON HpyIuMLUU B pa3HbIX 00JacTIX 3HAHUU,
IIOCTOSIHHO TIOBBIILIATh CBOM 00pa3oBaTeibHBI U
KYJIbTYpPHBIN YPOBEHb;

0) CaMOKOHTPOJIb!

WCIIONb30BAaTh MPHEMbl pedIeKCHH UIs  OLEHKH
CUTYallH, BbIOOpa BEPHOTO PELLIECHUS;
— yMeThb OLEHUBaThb pPUCKH W
MIPUHUMATD PEIIECHUS M0 UX CHUKEHUIO;
B) SMOIIMOHAJIBHBIA ~ WMHTEJUICKT, IPEAINoararoniui
c(hopMUPOBAHHOCTD:

BHYTPEHHEIl MOTHBALIMK, BKJIIOYAIOLIEH CTpeMIIeHUE K
JNOCTHKEHHI0  LEeIM W yCIexy,  ONTHUMH3M,
WHUIMATUBHOCTb, YMEHHE JIeHCTBOBaTh, HCXONS W3
CBOUMX BO3MO>KHOCTEH;

— SMIIATHH, BKJIIOYAIOIIEH CHOCOOHOCTh IMOHMMATh
SMOILIMOHAIIBHOE COCTOSIHUE [PYTHX, YYUTBIBATh €r0
IIPU OCYHIECTBICHUH KOMMYHUKAIUH, CHOCOOHOCTh K
COUYYBCTBHIO M COIIEPEKUBAHUIO;

— COILIMAJIbHBIX HAaBBIKOB, BKIIIOYAIOLIUX CIIOCOOHOCTh

CBOEBPEMECHHO

BBICTPAWBAaTh OTHOLIEHUS C JPYTUMU JIIOJIbMH,
3a00TUTBCS, TMPOSIBIATH HWHTEpPEC U  pa3pelaTh
KOH(JIMKTBI
OK 04. 3ddexTuBHO TFOTOBHOCTh K CaMOPAa3BUTHIO, CAMOCTOSATEIIBHOCTH M | — YMETh OINEPUPOBATh MOHATHUSIMH: CIyYalHBINA OMBIT M CIy4alHOE
B3aMMO/ICHICTBOBATD U CaMOoOIIpeIeIICHHIO; coOBbITHE, BEPOATHOCTb CIYYalHOTO COOBITHS; YMETh BBIYUCISTH

pa6OTaTI> B KOJIZICKTHUBEC U
KOMaHJIC

—OBJIAJICHAE HABBIKAMH Y4eOHO—HCCIICIOBATEILCKOH,
[IPOEKTHON U COLMAIBHOM IeATETbHOCTH,

OBnajeHue YHHBeEPCAJIbHbIMHU
KOMMYHMKATHBHBIMH J1efiCTBUAMU:

0) coBMeCTHas ACATEIBHOCTD:

— TIOHMMaTh H  WCIOJIb30BaTh  MPEHMYIIECTBA
KOMaH/IHOW ¥ MHIMBHUIyaIbHOM paboTHI;

— TpUHUMATh 1M COBMECTHOW JIEATEIBHOCTH,

BEPOSITHOCTh C UCMOJb30BAaHHEM TpaMueCKUX METOJOB; MPUMEHSThH
bOopMyIBl CIOXKEHUS U YMHOXKEHHsSI BEPOSATHOCTEH, KOMOWHATOPHBIE
dakTel U GopMyIBl MpPU PEUICHUM 3a/ady; OICHUBATh BEPOSITHOCTH
pealbHbIX COOBITUH; 3HAKOMCTBO CO CIy4yallHBIMH BEIWYMHAMU,
yYMEHHE MPUBOJUTH MPUMEPHI IPOSBICHHS 3aKOHA OOJBIINX YKCEN B
MPUPOIHBIX U OOIIECTBEHHBIX SBICHUSX;

— yMeTb CBOOOJHO OMNEpPUPOBATh MOHATHUSIMHU: CTENEHb C IEIbIM
MOKa3aTeleM, KOpPEeHb HaTypaJbHOM  CTENEHW, CTENEeHb C
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OpraHU30BbIBATh U KOOPAMHUPOBATH JIEUCTBUS IO €€
JOCTUKCHUIO: COCTAaBIISITh IJ1aH JIEHCTBHH,
pacnpenensarb pojaud C Y4eTOM MHEHUN YYaCTHUKOB
00CYKIaTh pe3yJIbTaThl COBMECTHOU PabOTHI;

— KOOPAHMHHUPOBATH U BBINIOJIHATH pa60Ty B YCIIOBHAX

peanbHOr0, BHUPTYaJIbHOTO W KOMOWHHUPOBAHHOTO
B3aUMO/JICHCTBHS,
—  OCYIIECTBIIATH  IO3UTHUBHOE  CTPATETHMYECKOE

MOBEJICHUE B PA3JIMUHBIX CHUTYyallUAX, MPOSBIATH
TBOPYECTBO M BOOOpaKEHUE, OBITh MHUITHATUBHBIM.
OBjajieHHe YHUBEPCAJIbHBIMU PeryJATUBHBIMU
JeHCTBUSIMM:

T') IPUHATHE ce0s U IPYTUX JIIOIEH:

— TPUHUMATh MOTHUBBI U apTyYMEHTBI JAPYTHX JIFOACH
MIPU aHAJIN3€ PE3YJIbTATOB JIEATEILHOCTH;

— MpHU3HABATh CBOE MPABO U MPABO IPYTHX JIIOJECH Ha
OINOKMU;

— pa3BUBaTh CIIOCOOHOCTHh MOHUMATh MHUP C TO3HUIMH
JIPYroro 4ejioBeKa

pallOHaJIbHBIM  IIOKa3aTeleM, CTelNeHb ¢  JIEHCTBUTEIIBHBIM
(BeIeCTBEHHBIM) TTOKa3aTeseM, JiorapudM 4ucia, CHHYC, KOCHHYC U
TAHT'€HC [IPOU3BOJIBHOTO YHUCIIA;

— yMeThb CBOOOJHO ONEPUPOBATh MOHATHAMU: Tpaduk (QYHKIHH,
oOparHast (yHKUOWs, KOMIO3WIUs (yHKUMH, NAMHEHHas QyHKIUS,
KBaJpaTHUHas (QYHKIUs, CTETICHHAs! (DYHKIHUS C LEJIBIM T0Ka3aTeseM,
TpUTOHOMETpHUYECKHEe (DYyHKIMH, OOpaTHBIE TPUTOHOMETPUUECKUE
¢yHKUMM, [OKa3aTeiabHas M Jorapugmuueckas (yHKIUU; YMETh
CTpouTh rpaduku (QyHKIMA, BBIIOIHATH MPeoOpa3oBaHus rpauKkoB
GyHKIUH];

— YMETh UCIOJIb30BaTh Tpaduku QPYHKIUN A U3y4EHUs MPOLIECCOB
Y 3aBHCHMOCTEH NMpU pelIeHuy 3a7a4 U3 ApYrux y4eOHbIX IPEeIMETOB
U U3 peajbHON KU3HHU; BBIpaKaTh (POPMYJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU;

— cBOOOJHO oOmNEepUpOBaTh MOHSTUAMM: HYETHOCTh (YHKIUW,
MIEPUOUYHOCTh byHKIMH, OTPAaHUYEHHOCTh byHKIMH,
MOHOTOHHOCTh (YHKLHH, OSKCTpeMyM (yHKUIUU, HauboJipllee Hu
HauMeHbIlIee 3HaYeHUs] PYHKIUU Ha MIPOMEXKYTKE; YMETh MPOBOJIUTH
uccienoBanue QyHKITUH;

— YMETb UCHOJIb30BaTh CBOWCTBA U IpadMKu QYHKIMM U pelieHus
YpaBHEHMH, HEpaBEHCTB U 33Jad C IapaMeTpamu; H300pakaTh Ha
KOOPIWHATHOM IUIOCKOCTH MHOXXECTBA PEIICHUW ypaBHEHUH,
HEPAaBEHCTB M UX CUCTEM

OK 05. OcyuiecTBisTh
YCTHYIO U TUCbMEHHYIO
KOMMYHHUKAIMIO Ha
rOCyJIapCTBEHHOM SI3bIKE
Poccniickoit @enepaiuu ¢
y4eToOM 0COOeHHOCTEH
COITMAILHOTO B
KYJIbTYPHOI'O KOHTEKCTa

B o00J1acTH 3cTeTHYECKOr0 BOCIIMTAHUSA

— OSCTETMYECKOE OTHOIICHUE K MHpPY, BKIOYas
ACTETUKY  ObITa, HAYYHOTO W  TEXHUYECKOTO
TBOpPYECTBA, CIHOpPTa, TpyAa ©  OOIIECTBEHHBIX
OTHOIIICHUIA;

—  CIIOCOOHOCTH BOCIIPMHUMATb PA3JIMYHBIC BHJIbI
HCKYCCTBA, TpaAuIUU U TBOPYECTBO CBOCTO U APYIrHUX
HapoJ0B, OIymaTb 5SMOLIUOHAIIBHOC BOSHCﬁCTBHe
HUCKYCCTBA;

- Y66)K,[[6HHOCTB B 3HAYMMOCTH JId JMYHOCTHU H
O6HleCTBa OTCYCCTBCHHOTO W MHUPOBOTO HCKYCCTBA,
OTHHUYCCKUX KYJIbTYPHBIX Tpa,Z[I/II_II/Iﬁ U HapOJHOTO
TBOPYCCTBA,

— YyMeThb ONepupoBaTh TMOHATUAMU: CpenHee apudMeTudeckoe,
MearaHa, Haubosblliee M HaMMEHbIIIee 3HaUeHUs, pa3Max, TUCIEPCHUs,
CTaHJApPTHOE OTKJIOHEHHE YHCIOBOrO HAa0Opa; yMEHHE W3BJIEKaTh,
UHTEPIPETHPOBATh UHGOPMAIMIO, NPEACTABICHHYIO B Ta0lIMLaxX, Ha
ouarpamMmax, rpadukax, OTpPaKaloIlyl0 CBOWCTBAa  peallbHBIX
MPOLIECCOB W SBIICHUH; MPEACTaBIATh WHGOPMAIUIO C TOMOIIBIO
TaOIUIl U AMarpaMM; HUCCIEI0BaTh CTATHUCTUYECKHE TaHHBbIC, B TOM
quclie ¢ NpPUMEHEHUEM TpadUyYecKuX METOJOB U AJIEKTPOHHBIX
CPEICTB;

— yMeTh ONEepUpOBaTh TMOHATHUSAMHU: TOUYKA, MpsAMas, IJIOCKOCTb,
MPOCTPAHCTBO, JABYTPaHHBIM YroJl, CKpPELIMBAIOIIMECS MPSIMBIE,
NapajyIeIbHOCTh W MEPHEHIUKYISAPHOCTh MPAMBIX U IJIOCKOCTEH,
YTOJl MEXJy NPSMBIMH, YTOJl MEXKIY NMPSIMOM M IUIOCKOCTHIO, YroJl
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— TOTOBHOCTb K CaMOBBIPDAJKECHMIO B pPa3HbIX BHJIAX
HCKYCCTBAa,  CTPEMJICHHE  IIPOSIBIAATH  KadecTBa
TBOPYECKOM JINYHOCTH;

OBnazneHue yHUBEPCAIBHBIMU KOMMYHUKAaTUBHBIMHU
JICACTBUSMU:

a) oOIeHue:

— OCYIIECTBJISATh KOMMYHHUKAIlMM BO BcCeX cdepax
KU3HU;

— pacno3HaBaTh HEBepOaJbHbIE CpEACTBAa OOIIEHHUS,
ITIOHUMATh 3HA4YEHHE COIIMAJIBHBIX 3HAKOB,
pacrno3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CUTYyallui
U CMSATYaTh KOH(IIUKTHI;

— Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOIO TOUKY 3PECHHS
C MCIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB

MEXIYy IUIOCKOCTSMH, pAacCTOSSHUE OT TOYKH JO IIJIOCKOCTH,
PacCTOsIHUE MEXAY IIPSIMBIMH, PACCTOSIHUE MEXY INIOCKOCTAMY;

— YMETh HCIOJIB30BaTh MPH PEUICHUM 33734 W3ydeHHbIE (DAKTHI U
TEOpEMBbl ITUIAHUMETPHM;, YMEHHE OIICHHUBATh pa3Mepbl OOBEKTOB
OKpYXKaIOILEro Mupa

OK 06. ITposBsTH
IPaXKIaHCKO-
MATPHOTUIECKYIO
MTO3HIIHIO,
JEMOHCTPHPOBATH
OCO3HAHHOE ITOBEACHNE Ha
OCHOBE
00I11eYeIOBEUSCKUX
IICHHOCTEH, B TOM YMCJIIE C
Y4€TOM rapMOHH3aIUN
MEKHAIMOHANIBHBIX U
MEXKPEITUTHO3HBIX
OTHOIIICHUM, TPUMEHSATH
CTaHIapThI
AHTHUKOPPYIIIHOHHOTO
IOBEIECHUSA

— OCO3HaHHE oOyyaroumucs
Fpa)I(HaHCKOI\/’I UICHTUYHOCTH,
— IeJICHATPaBJICHHOE Pa3BUTHE BHYTPEHHEH MO3UIIUU

POCCHUHCKOM

JUYHOCTH HA  OCHOBE JYXOBHO—HPaBCTBEHHBIX
neHHocted  HapomoB  Poccumiickoit ~ Denepanuu,
HCTOPUIECKUX u HallMOHAJTBLHO—KYJIbTYPHBIX
Tpaaunuii, (HOPMUPOBAHHE CHUCTEMBl  3HAYUMBIX
LIEHHOCTHO—CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYIITHOHHOTO MHUPOBO33PEHUS,
MPaBOCO3HAHMS, 9KOJIOTHYECKOH KYJIBTYPBI,

CIIOCOOHOCTH CTaBHUTh oejm M CTPOUTh KU3HCHHBIC
IIJIaHBbI;

B uactu IPa)KAAHCKOIro BOCIIMTAHUSA:

— OCO3HaHHMC CBOUX KOHCTUTYHHOHHBIX IIpaB H
O6H33HHOCT€I‘/‘I, YBAXKCHHUC 3aKOHA U IPABOIIOPAAKA,

— IIPHUHATHC TpaIUIIHOHHBIX HanmMOHAJIbHbIX,
O6Hl€‘leHOBequKI/IX F'YMaHUCTHUYCCKUX nu
JACMOKPATHYCCKUX HCHHOCTCI‘/’I;

- TOTOBHOCTb MMPOTUBOCTOATH naACOJIOTUH
OKCTPEMH3MaA, HallMOHaJIn3ma, KCGHO(I)O6I/II/I,
AUCKpUMHHAIIUKA 110 COLUAJIbHBIM, PCIUTHO3HBIM,
PAaCOBBIM, HAIIMOHAJIbHBIM ITPU3HAKAM

— YMETh OTIEPUPOBATH MOHATHUSIMHU: MPSIMOYTOJIbHAS CUCTEMA
KOOPJUHAT, KOOPJAUHATHI TOUYKH, BEKTOP, KOOPIUHATHI BEKTOPA,
CKaJIIPHOE TIPOU3BEICHUE, YTOJI MKy BEKTOPAMH, CyMMa BEKTOPOB,
MPOU3BEICHNE BEKTOPA HA YUCJIO; HAXOIUTh C TTIOMOIIBIO N3YUYEHHBIX
bopMyn KOOpAUHATHI CEPEUHBI OTPE3KA, PACCTOSTHIE MEKIY ABYMS
TOYKaMU;

—yMETb BBIOMPATh MOIXOASIINN U3YYEHHBIM METOT JJIsl PEelIeHuUs
3aJa4d, paclo3HaBaTh MaTeMaTHueckue (PakThbl 1 MaTeMaTHUYECKHE
MOJIETU B IPUPOHBIX U OOIIECTBEHHBIX SIBJICHUAX, B UCKYCCTBE;
YMEHHE NMPUBOJAUTH TPUMEPHI MATEMATHUECKUX OTKPBITUN
POCCUICKON 1 MUPOBOM MaTEMAaTUUYECKON HAYKH.

—yME€Tb OMNEPHUPOBATh MOHATHUSAMH: CIy4allHBIM ONBIT U ClydailHOe
coObITHE, BEPOATHOCTb CIYyYalHOTO COOBITHS; YMETb BBIUUCIATH
BEPOSITHOCTh C UCMOJb30BAaHHEM TpaUueCKUX METOJOB; MPUMEHSThH
(bopMyIBl CIOXKEHUS U YMHOXKEHHsSI BEPOSATHOCTEH, KOMOWHATOPHBIE
dakTel U GopMyIBl MPU PEUICHUH 3a]a4; OIICHUBATh BEPOSTHOCTH
pealbHBIX COOBITUH; 3HAKOMCTBO CO CIy4YallHBIMH BEJIHYHMHAMU;
YMEHHE MPUBOJUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX YKCEN B
MIPUPOJIHBIX U OOIIECTBEHHBIX SBICHUIX
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— TOTOBHOCTb BECTHM COBMECTHYIO JAEATEIbHOCTH B
UHTEpecax IpakJaHCKOro oOIIecTBa, y4yacTBOBaTh B
caMOYIpaBJICHUU B 00111€00pa3oBaTEIBHOM
OpraHMu3alUK U JETCKO—IOHOIIECKUX OpraHU3alMsIX;

— YMEHHE B3aUMOJIEWCTBOBAaTh C COLMAIBHBIMU
WHCTUTYTAMH B COOTBETCTBHHM C WX (DYHKIUSIMU U
Ha3HAYEHUEM;

— TOTOBHOCTb K T'yMAaHWTAPHOW M BOJIOHTEPCKOU
NeSITENIbHOCTH;

MaTPUOTHUYECKOTO BOCIIUTAHHUS:

— c(OpMHUPOBAHHOCTh POCCHICKON TpaxgaHCKOMN
WJEHTUYHOCTH, NaTPUOTHU3MA, YBAXKEHUS K CBOEMY
HapOJly, YyBCTBAa OTBETCTBEHHOCTH nepern PonuHo,
FOpJIOCTH 3a CBOM Kpaid, cBOl PoauHy, CBOM SI3bIK U
KYJIbTYDY, MpoLLIoe 51 Hacrosiee
MHOTOHAIIMOHAJIBHOTO Hapoja Poccuwy;

— 1IEHHOCTHO€ OTHOIIEHHE K TOCYJapCTBEHHBIM
CHUMBOJIaM, UCTOPHYECKOMY U MPUPOTHOMY HacIleAMIo,
MaMSTHUKAM, TpagULUsM HapoJI0B Poccun,
noctmkeHnsM Poccun B Hayke, MCKYCCTBE, CIIOPTE,
TEXHOJIOTHUSX U TPYIE;

— uneitHas yOexAeHHOCTh, TOTOBHOCTh K CIY)KEHHIO U
3amute OTeuecTBa, OTBETCTBEHHOCTD 32 €ro CyAboy;
OCBOCHHBIE oOyuaromumucs MEXIIPEAMETHbIE
MOHATHS M yHUBEpPCAJIbHbIE Y4eOHbIE JEeHCTBUS
(perynsTUBHBIE, MI03HABATEJIbHBIE,
KOMMYHHKATHBHBIE);

— CHOCOOHOCTh MX MCIOJIb30BAHUS B MO3HABATEIbHON
u COLIMAJIbHOM MIPaKTHUKE, TOTOBHOCTh K
CaMOCTOSITEIIbHOMY IJITAHUPOBAHUIO u
OCYIIECTBJICHUIO yueOHOU JIeSITEIbHOCTH,
OpraHu3aluu y4ebHOTO COTPYIHUYECTBA c
MeJarornyecCKuMu pabOTHUKAMHU W CBEPCTHUKAMU, K
Yy4acTHIO B IIOCTPOECHUHU WHJIUBHIyaJIbHOU
o0pa3oBaTesbHON TPACKTOPHH;

— OBJIaJICHHE HAaBbIKAMHU y4eOHO—HCCIIeI0BaTEIbCKOH,
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MPOEKTHOM U COIMAJIbHOM JEATEIIbHOCTH

OK 07. CogeiicTBoBatTh
COXPAaHEHUIO
OKpYKarollen Cpebl,
pecypcocOepexeHHIo,
MIPUMEHSTH 3HaHUsI 00
W3MEHEHUHU KIIMMaTa,
MIPUHLIMIIBI OEPEKITUBOTO
IIPOU3BO/ICTBA,

3¢ (HEeKTUBHO IEHCTBOBATH
B UpE3BBIYANHBIX
CUTYaIHsAX

— HE IpPUHUMATh JEWCTBUS, NPUHOCIIINE BpPEX
OKpYKalollen cpele;

—  yMeTb  IPOTHO3UPOBATH
JKOJIOTHYECKHE  IOCIIECICTBHS
JNEUCTBHMN, IPEAOTBPAILATh UX;

— paclIMpHUTh ONBIT JEATEIBHOCTH 3KOJOTHYECKON

HeOJIaronpusITHbIE
IIpe I PUHUMAEMBbIX

HaIpaBJIEHHOCTH;
— pa3pabaTeIBaTh TUIAH PEIICHUS TMPOOJIEMBI C YIECTOM
aHaJn3a MMEIOIINXCS MaTepHATBHBIX u

HEMaTEepHUAJIbHBIX PECYPCOB;

— OCYIIECTBIISATH LIEJICHANPaBICHHBIN TIOUCK TepeHoca
CPEICTB U CIIOCOOOB AEHUCTBUS B MPO(ECCHOHATBHYIO
cpeay;

— YMETh HNEPCHOCHTHL 3HAHHA B IIO3HABATCIIBHYIO U
IMPAKTUYICCKYIO oOJactu KHUBHEACATCIBHOCTHU,

— HOp€mjiaratb HOBBIC IIPOCKTHI, OLCHHWBATH HUIACU C
MMO3MIIUKM HOBH3HBI, OPUTMHAJIBHOCTH, HpaKTquCKOﬁ
3HaYMMOCTH;

— JlaBaThb OLCHKY HOBBIM CHUTYalMsIM,
KOPPEKTHUBBI B NeATeNbHOCTb,
COOTBETCTBHUE PE3yIbTATOB LIEISIM

BHOCHUTD
OLIEHUBATD

— YMETh OIEpUPOBaTh TMOHATHAMHU: (YHKUIHSA, HEIpepbIBHAS
(GyHKIUS, TPOU3BOIHAS, MEPBOOOpPA3Has, ONpENeIeHHBIH MHTErpa;
YMETh HaXOJUTh MPOU3BOHBIC FIEMEHTAPHBIX (PYHKIHN, UCTIONB3YS
CIpaBOYHBIC MAaTEPHAJbl; HCCIENOBaTh B MPOCTEHININX CIIydasx
(GYHKIIMM HA MOHOTOHHOCTB, HAXOJUTh HAUOOJIBIINE U HAUMEHBIINE
3HaYeHUs  (DYHKOMIA;  CTPOUTH  TpapuKH  MHOTOWICHOB  C
UCTIOJIb30BAHUEM amiapara MaTeMaTHYECKOTO aHajH3a; MPUMEHSTh
IPOM3BOJIHYIO MIPH PEIICHUH 3a/1a4 Ha JABIDKEHHE; PeIaTh MPAKTHKO—
OpHEHTHPOBaHHbIE 33/1a4H HA HAMOOJBIINE U HAUMEHBIINE 3HAYCHUS,
Ha HaX0XJICHUE MyTH, CKOPOCTH U YCKOPEHHS,

— YMETh OIEepPHUPOBaTH TOHSATHSIMH: JBI)KEHHE B IIPOCTPAHCTBE,
nono0HbIe (QUTYPHI B TIPOCTPAHCTBE; HCIOJIB30BATh OTHOIICHUE
rioniaiel NoBepxXHOCTeN 1 00bEMOB MOJOOHBIX (GUTYP MPH PELICHUH
3aj1ad;

— YMETh BBIYUCIATH TEOMETPHUYECKUE BEJIMYUHBI (JJTMHA, Yrod,
oMb, 00BEM, IJIOMIAIh TOBEPXHOCTH), WCIOJIB3YS H3ydeHHBIE
(bOpPMYITBI U METOIBI

[IK 1.1. AHanin3upoBarth
paboTy CTaHIIMOHHBIX,
MIePETOHHBIX,
MUKPOMPOIECCOPHBIX U
JMarHOCTUYECKUX CUCTEM
aBTOMATHUKH I10
MPUHIUITHATIBHBIM
cxemam

[IK 1.3. I[IpoBOaUTH
HM3MEPECHUS TTapaMeTPOB
mpuOOPOB U YCTPOUCTB
CUTHAJIM3aIINH,
[EHTPATU3alluU U
OJIOKMPOBKH.
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[IK 3.2. OcyiecTBisTh
PETYIIUPOBKY U MIPOBEPKY
paboThI YCTPOMCTB U
pruOOPOB CUTHATTU3AIINH,
HEHTpaAIN3AUHT U
OJIOKHPOBKH.
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B pesynbraTe 0cBOCHUS IPOTpaMMbl y4e€OHOM TUCIMITIIMHBI 00y4Jarouiics JOKEeH (OPMHUPOBATH
CJIeIyIolIMe JUYHOCTHBIE pe3yabTathl (Hanee — JIP):

JIP.2 ITposBistomui aKTUBHYIO T'Pa)XJAaHCKYIO MO3MIIMIO, IEMOHCTPUPYIOIINHA IPUBEPKEHHOCTh
IPUHIMIAM YECTHOCTH, HOPAIOYHOCTH, OTKPBITOCTH, 3KOHOMUYECKU AKTHBHBIM M Y4YacTBYIOIIMM B
CTYIAEHUYECKOM U TEPPUTOPUATIBLHOM CaMOYIPABIECHUH, B TOM 4YHCIIE Ha YCIOBHUSAX J0OPOBOJILYECTBA,
IIPOJIYKTUBHO B3aUMOJICHCTBYIOUIUI 1 YYaCTBYIOLIUH B I€ATEIbHOCTH OOIIECTBEHHBIX OpraHU3alHM.

JIP.4 TlposBrsmomuii 1 JEMOHCTPUPYIOIINI yBa)KEHUE K JIIOASIM TPyJa, OCO3HAIOIIUNA IIEHHOCTh
coocrBeHHoro Tpyna. Crpemsimumiics K (GOPMHPOBAHWIO B CETEBOM Cpele JUYHOCTHO W
po(hecCHOHATFHOTO KOHCTPYKTHBHOTO «IIU(POBOTO CIEIay.

JIP.23 TlonyueHne 00ydaromuMucs BO3SMOKHOCTH CAaMOPACKPBITUS 1 CaMOpeaTn3anus JINIHOCTH.

JIP.30 OcymecTBisitoliuii  MOWCK W HWCIOJb30BaHHWE HWHGMOpMalUU, HEOOXOOUMON  JUIst
3¢ (GEKTUBHOIO BHINIOJHEHUS PAa3IUYHbIX 3a/1a4, MPO(PECCHOHATIBHOTO U IUYHOCTHOTO Pa3BUTHS.



2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEJIMETA
2.1. O0beM yueOHOro npeaMera M BUAbI Y4eOHOMH padoThI

Bua yueOHo# paGoThl

O0BEéM B yacax

O01béM 00pa3oBaTeIbHON MPOrpaMMbl YUeOHOr0 nmpeaMera 340
B TOM YHCJIE:
OCHOBHOE coJIep:KaHue 253
B TOM YHCJIE:
JIEKITUH, YPOKH 169
MIPaKTUYECKHUE 3aHITH 84
IIpodeccHoHaTbHO-OPHEHTHPOBAHHOE COIeP:KaAHME 40
B TOM YHCJIE:
TEOPEeTUYECKOe 00ydeHne 16
MIPAKTUYECKHUE 3aHITH 26
CamocrosiTesibHas pa6oTa o0yuarouierocsi (Bcero) 57
B TOM YHCJIE:
CocraBneHne CipaBOYHOT0 MaTepuaia 57
IIpoMe:kyTouHasi aTTeCTANMA 30

Ilpomesicymounas ammecmauyus 6 ghopme 3auema c oyenxoui (1 cemecmp)

Ilpomesccymounan ammecmavusn 6 popme 3x3amena (11 cemecmp)
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2.2. TemaTnueckuii ni1an u copep:xxanue yueonoro npeamera OYIL.07 MATEMATHUKA

1 2 3 4
dopmupyemslie
KOMIETEeHINH
HauMenoBanue pasie/ion u Tem Conepxxanue y4eOHOro MaTepuajia, NpaKTU4YecKHe 3aHATHS, O0bem (OK)
caMocTosiTe/IbHAasi paboTa 00y4yarommXxcst yacoB JINYHOCTHbIE
pe3y/IbTaThl
(JIP)
Paszgea 1. IloBTOpeHne kypca MaTeMaTHKH OCHOBHOM HIKOJIBI 18
Tema 1.1. Llens u 3amaun Conepxxanue yueOHOro Marepuaja
MaTeMaTHKU IIPU OCBOCHUU OzHakomiieHHe oOyyaromuxcs ¢ popMamMu TEKyIIed M MPOMEXYTOUHOHN aTTecTalluu,
CHELHMaIbHOCTH. OCHOBHOW W JIOTIOJHHUTEIIPHOW JIMTEPATypoOd MO KypCy AMCIHUIUIMHBI U TPOBEICHUE 5 TP 2.4.93.30
MHCTPYKTaXka 10 TEXHUKE OE30MacHOCTH. T
MaremaTrka B HayKe, TEXHUKE U TPAKTHYECKOMW JeATeIbHOCTH. Llenu u 3amaumn
M3Yy4YeHUs] MaTeMaTHKU npu ocBoeHnH criennanbHocTeit CII10.
Tema 1.2. Yucna u apudmernyeckue | Coaep:kaHue yuedOHOTo MaTepuasia
ONepaly HaJl HUMH. JleicTBUS HaJ MOJIOKUTEIBHBIMU M OTPUIATEIFHBIMU YHCIaMH, OOBIKHOBEHHBIMH U
JNECATUYHBIMU  ApoOsiMu.  JIeHcTBUS cO  cTemeHsMH, (QOpMYySbl  COKPAIIeHHOTO 2 JIP 2,4,23,30
YMHO>KeHUs. BeipaxkeHus 1 mpeoOpa3oBaHusl.
Tema 1.3. 'eomerpus Ha ruiockoctu. | [IpodeccuoHaIbHO—OPHEHTHPOBAHHOE COIEPKAHUE
Bunel minockux Guryp v ux miomais. 2
[IpakTHKO-OpUEHTUPOBAHHBIE 3a1a4H B KypCe F€OMETPUHU Ha TJIOCKOCTH. P 2.4,23,30
Tema 1.4. [IpoueHTHbIE Conep:xaHue y4eOHOro MaTepuaja 5 [IK 1.3.
BBIUHUCIICHUS. [IpocThie MPOIIEHTHI, pa3HbIe CIIOCOOBI X BhIUUCICHUSA. CII0KHBIC TTPOIICHTHI. JIP 2,4,23,30
Tema 1.5. [Ipaktuueckoe 3aHsATHE Conepxanue yueOHOro Marepuasia 2
Nel «YHucna u BEIUUCICHUS. [Ipaktrueckoe 3ansaTue Nel mo Teme «HUucna v BEIMUCICHUS. JIP 2,4,23,30
Tema 1.6. YpaBHeHuUs u Conepxanue yueOHOro Marepuasia
HEpaBEHCTBA. JluneiiHble, KBagpaTHbIE, APOOHO-IIMHEHHBIE ypaBHEHUS U HepaBeHCTBA. CrIOCcOObI 5
pELIEHUs] CUCTEM JIMHENHBIX ypaBHeHUH. [lonaTna: MaTtpuna 2x2 u 3x3, onpenenurens JIP 2,4,23,30
matpulbl. Meron ['aycca. CucteMbl HeMMHEMHBIX YpaBHEHU. CHCTEMBl HEPABEHCTB.
Tema 1.7. Cucremsl ypaBHeHUI U | BxoaHO# KOHTpoJb. Beiuncienus u npeoOpazoBaHus. Y paBHEHHs U HEPaBEHCTBA. 5 JIP 2.4.23.30
423,

HCPABCHCTB.

FCOMeTpI/ISI Ha IIJIOCKOCTH.
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1 2 3 4
CamocrosiTesbHast padora Nel 4 TIP 2.4.23 30
42,

CocraBiieHM€e CIPaBOYHOI0 MaTepuaa 1o teme «4ucmia u BbIYMCICHUSD)

Pa3nes 2.1Ipsivble ¥ IVIOCKOCTH B POCTPAHCTBE 18

Tema 2.1. OCHOBHbIE OHATUS Coaep:kanue yueOHOro MaTepuajia

CTEpEOMETPUHU. [Ipenmer crepeomeTpun. OCHOBHBIE MOHATHS (TOUKA, IPsIMasi, JIOCKOCTH,
npocTpancTBo). OCHOBHBIE aKCHOMBI cTepeomeTpuu. Ilepecekaromuecs, 5 OK 04
NapajuIeIbHbIE U CKpeIMUBarouecs npsamele. IIlpu3Hak u CBOMCTBO CKPEIIMBAIOIIUXCS JIP 2,4,23,30
npsMbIX. Pacnionoxenue npsmMeIx U miaockocteid. OCHOBHbBIE MPOCTPAHCTBEHHbBIE
(burypsl.

Tema 2.2. [TapannensHocTs npsamblX, | Coaep:kaHue yueOHOTo MaTepuasa

MPAMOU U TIIOCKOCTH, TIJIOCKOCTEM. [TapannensHbie psiMast U TwIockocTh. Onpenenenue. [Ipusnak. CoiicTBa (¢
nokazarenbcTBoM). [Tapamnensubie iockoctu. Onpenenenue. [Ipuznak. CroticTa (¢ 2
JI0Ka3aTeNIbcTBOM). TeTpadip u ero aneMeHThl. [lapanienenunen u ero 3J€MEHTHI. JIP 2,4,23,30
CBoiicTBa NPOTUBOIIOJIOXKHBIX IPaHEeN M TuaroHaien napauienenumnena. [loctpoenune
ceueHuil. Pemrenue 3agauy.

Tema 2.3. [IpakTuueckoe 3ansaTre IIpodeccnonaIbHO—OPUEHTHPOBAHHOE COAEPKAHUE

No2 «[TapamienbHOCTh MPSMBIX U [Ipaktrueckoe 3ansTrue Ne2 mo teme «IlapamienbHOCTD MPSAMBIX U TIFIOCKOCTEH». 2 JIP 2,4,23,30

IIJIOCKOCTEN».

Tema 2.4. [lepneHaANKyIAPHOCTD Conep:xanue y4eOHOro marepuaJja

MPSIMBIX, IPSMOU U TIIIOCKOCTH, [lepnennukynapusie mnpsmble. [lapamienbHble mnpsiMble, TNEPHEHAUKYISIPHBIE K

IIOCKOCTEH. MJI0CKOCTH. [Ipu3HaK NepneHauKyIIpHOCTH MPSAMOW M IIOCKOCTH. JloKazaTenbCTBO.
[lepnennukynap u  HawioHHas. [lepnengukynspueie minockoctd.  [IpusHak 2
MEPIECHIUKYJISIPHOCTH TIOCKOCTel. Jloka3arenbcTBO. PaccTosiHusi B MpPOCTpaHCTBE. 7P 2,4,23,30
Teopema o Tpex mnepneHaukynspax. Jloka3areabCTBO. YTol MEXIy NpSIMOH H
IUIOCKOCTBIO. YTOI MEX]Ty MIOCKOCTSAMHU.

Tema 2.5. [TapannenbHbie, Conepxanue yueOHOro Marepuasia

MePIEeHIUKYIIPHBIE, AxcuoMsbl crepeoMeTpud. [lepneHaukyaspHOCTb NPSIMON U TIOCKOCTH, 2 P 2.4.93.30

CKPEIUBAIOIIMNECS TIPSIMBbIE. NapajyieIbHOCTh JABYX NPSMBIX, NEPHIEHANKYISIPHBIX MIJIOCKOCTH, TUTT
NEPHEHANKYISIPHOCTD MIOCKOCTEM.

Tema 2.6. [IpakTrueckoe 3aHsATHE Coaepikanue yueOHOro MaTepuajia 5 JIP 2.4.23.30

No3 «Yron Mexay npsMbIMU». [Tpaktnueckoe 3anatue Ne3 1o TeMe «YT0oJI MEeXIY IPSIMBIMUY. P

Tema 2.7. Pemienue 3agau. Ilpsameie | Copep:kaHue yueOHOI0 MaTepuaia 2 JIP 2,4,23,30
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1 2 3 4
U IUIOCKOCTH B IIPOCTPAHCTBE. Pacrnionoxxenue npsAMbIX U III0CKOCTEN B MpocTpaHcTBe. [lepneHaukynaspHOCTb U
NapajuIeIbHOCTb NPSAMBIX U IJI0cKocTel. CKpelyBaouuecs npsiMble.
CamocroniTesbHasi padora Ne?2 4 TP 2.4.23.30
CocraBieHHe cIpaBOYHOro Marepuana 1o teme «CrepeoMeTpus» >
Pazjnen 3. KoopauHaTsl 4 BEKTOPBI 16
Tema 3.1. lekapToBsl koopauHaTsl B | Coep:kaHue y4eOHOr0o MaTepuasa
IIPOCTPAHCTBE. JlexapToBBI KOOpAMHATHI B MPOCTpaHcTBeE. [IpocTeiimue 3anaun B KOOpAMHATAX. 2 TP 2.4.23 30
PaccrosiHre Mexy 1ByMsl TOYKaMH, KOOPAMHATBI CEPEIMHBI OTPE3KA. CTT
Tema 3.2. Bexrops! B ipoctpancTBe. | Conep:kaHue yueOHOTo MaTepuasa
VYron Mexay BEKTOpaMH. BexTtopsl B npoctpancTBe. ClokeHUE U BHIYUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa
Ha yncino. Kommnanapusie Bektopsl. CkansipHOe Ipou3BeeHIE BEKTOpOB. Pasnoxenue
BEKTOpa 110 TPEeM HEKOMIUIaHapHbIM BekTopaM. KoopanHaThl BEKTOpa, CKalipHOE 2 P 2.4.23.30
IIPOU3BEICHUE BEKTOPOB B KOOPAMHATAX, YIOJI MEXAY BEKTOPAMHU, YTOJI MEXKIY >
MPSIMOM U TIOCKOCTBIO, YTOJI MEKY TUIOCKOCTSIMU. Y paBHEHHUE MIIOCKOCTH.
['eomeTpryeckuil CMBICIT ONIPEENIUTEN 2X2.
Tema 3.3. [IpakTuueckoe 3ansaTre Conep:xanue y4eOHOro marepuaja 2
Nod «IIpousBeieHrE BEKTOPOBY. [Tpaktuueckoe 3austue Ned o teme «IIpousBeeHne BEKTOPOBY. JIP 2,4,23,30
Tema 3.4. [IpakTuko- Conep:xanue y4yeOHOro marepuaja
OPUEHTHUPOBAHHBIC 33]]a4U Ha KoopnnnaTtHas minockocTs. Beruucinenne paccToOsHUN U TIJIOMIAIe Ha TIIIOCKOCTH. 2 P 2.4.23.30
KOOPJIMHATHOM MJIOCKOCTH. KonnyecTBeHHBIE pacyeThl. >
Tema 3.5. Pemienue 3anau. Conep:xaHue y4ye0OHOro MmaTepuasa
Koopaunats! u BEKTOpHI. JlexapToBbI KOOPAMHATHI B POCTpaHCTBE. BekTopsl B mpocTpancTse. ClokKeHue u
BBIYMTAaHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha ynciio. KomIiaHapHbIle BEKTOPBI.
CkansipHO€ pou3BeIEHUE BEKTOPOB. Pa3iioxkenue BeKTopa no TpeM HEKOMILIAHAPHBIM 2
BekTopaM. [Ipocrelimue 3agaun B koopauHatax. KoopauHarsl BEKTOpa, pacCTOSHUE JIP 2,4,23,30
MEXy TOUKaMHU, KOOPJIMHATHI CEPEIUHBI OTPE3Ka, CKAISIPHOE MPOU3BE/IEHUE BEKTOPOB
B KOOPAMHATAX, YTOJI MEX/1y BEKTOPaMH, YIOJl MEXAY MPSAMOM U INIOCKOCTBIO, YTOJl
MEXY MIIOCKOCTSIMU.
Tema 3.6. [IpakTnueckoe 3aHsaTHE IIpodeccHoHATLHO—OPHEHTHPOBAHHOE COJEPKAHUE 2
Ne5 «KoopauHaThl U BEKTOPBI». [Tpaktuyeckoe 3ansTHe Neb no Teme «KoopanHATBI M BEKTOPBIY. JIP 2,4,23,30
CamocrosiTe1bHast padoTta Ne3 4 JIP 2.4.23.30
CocraBiieHH€e ClIPaBOYHOr0 MaTepuaiia no reme « KoopauHaTsl 1 BEKTOPBI». >
Pa3nes 4. OcHoBbl TpUroHoMeTpuu. Tpuronomerpuyeckue GyHKIUH 30
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1 2 4
Tema 4.1. Tpuronomerpuyeckue Coaepikanue yueOHOro MaTepuajia
(GyHKIMU TPOU3BOJIBHOTO YA, Pagnannas u rpagycHas mepa yria. [IoBopoT TOukHM BOKpYr Haudajga KOOpJUHAT.
qucia. Omnpenenenre cUHyca, KOCHHYca, TAHM€HCA U KOTAHIE€HCAa. 3HAKH CHHYCa, KOCHHYCA, JIP 2,4,23,30
TAHI'€HCAa M KOTAHI€HCa IO YETBEPTSIM. 3aBUCUMOCTb MEXJy CHUHYCOM, KOCHHYCOM,
TAHI'€HCOM M KOTAaHI'€HCOM OJIHOTO UM TOTO K€ YIJia.
Tema 4.2. OcHOBHbIE Coaep:xkanue yueOHOro MaTepuajia
TPUTOHOMETPUYECKHUE TOKIECTBA. Tpuronomerpuueckue ToxzaecTsa. CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC YIJIOB OH -
o.. @opMysbl IPUBEACHHUS. JIP 2,4,23,30
Tema 4.3. Cunyc, kocunyc, tanresc | Coaep:kanue yueOHOro MaTepuajia
CYMMBI M pa3HOCTH JIBYX YIJIOB. Cymma u pasHocTh cuHycoB. Cymma M pa3HOCTh KOCHHYCOB. CHHYC W KOCHHYC
nBoitHoro  yria. ®opMynbsl  mojoBUHHOro  yria. IIpeoOpazoBanHuss  CyMMBbI
TPUTOHOMETPUUECKUX (QYHKIMM B MPOU3BEAECHUE U MPOU3BENEHUS B CYMMY. JIP 2,4,23,30
BripakeHue TpUroHoMeTpu4eckuX QyHKUUN yepe3 TaHT€HC MOJIOBUHHOTO apryMEeHTa.
[IpeoOpazoBaHus TPOCTEUITUX TPUTOHOMETPUICCKUX BBIPAYKCHU.
Tema 4.4. [IpakTuueckoe 3aHsaTre Conep:xaHnue y4eOHOro MmaTepuaJja
No 6 «IIpeobpazoBanue [Ipaktrueckoe 3ansTue Ne6 mo teme «IIpeobpazoBaHue TPUTOHOMETPUUECKIX P 2.4.23.30
TPUTOHOMETPUUYECKUX BBIPAKEHUI». | BBIPOKEHUN». >
Tema 4.5. dyHkuy, UX CBOMCTBA. Conep:xaHue y4ye0OHOro MmaTepuasa
OO6uacTh onpeneseHuss 1 MHOXKECTBO 3HaYeHHI QyHKIUH. YETHOCTH, HEUETHOCTD, TIP 2.4.23 30
nepruoanIHOCTh GyHKIMNA. CriocoObl 3a1anus QyHKITUH. P
Tema 4.6. Tpuronomerpuyeckue Conep:xaHue y4e0OHOIro MmaTepuaja
(GyHKLMH, UX CBOICTBA U TPaQUKH. OO6nactp onpeneneHuss ¥ MHOXKECTBO 3HAUEHUH TPUTOHOMETPUUYECKUX (DYHKIIHIA.
YETHOCTD, HEYETHOCTD, MEPHUOIUIHOCTh TPUTOHOMETpHUECKUX QyHKuuii. CBOWCTBA U JIP 2,4,23,30
rpaduky QyHKIUNA y = COS X, y=Ssin X, y=tg X, y = ctg X.
Tema 4.7. IIpeoOpazoBanue Conepxanue yueOHOro Marepuasia
rpaMKOB TPUTOHOMETPHUECKUX Cxarue 1 pacTsbkeHHe rpauKoB TpuronoMmerpuyeckux Gynkuuii. [Ipeobpazosanue
GyHKLIUH. rpauKoB TPUroHOMETpHUeCKUX (pyHKINNA. OOpaTHbIe TPUTOHOMETPUYECKHE JIP 2,4,23,30
¢ynkuuu. MIx cBoiicTBa U rpauKH.
Tema 4.8. O6patHsbie IIpodeccHoHATLHO—OPHEHTHPOBAHHOE COEPKAHUE OK 01
TPUTOHOMETpHUUYECKHE (PYHKINU. Omnucanue Npou3BOACTBEHHBIX MTPOIIECCOB C MOMOIBIO I'paMKOB (QYHKIIMH. JIP 2,4,23,30

27



1 2 3 4
Hcnonbs3oBaHue CBONCTB TPUTOHOMETPUYECKHX (PYHKIUI B MPO(ecCHOHAIBHBIX
3a/1a4ax.
Tema 4.9. [TpakTuueckoe 3aHsATHE IIpogeccuoHaILHO—OPHEHTHPOBAHHOE CO/IeP:KAHME
Ne7 «I'padprikit OCHOBHBIX [Ipaktuyeckoe 3ansTre No7 o Teme «I'pauKki OCHOBHBIX TPUTOHOMETPHUYECKHIX 2 JIP 2,4,23,30
TPUTOHOMETPUUECKUX (PYHKIIMID. (G YHKIHIY.
Tema 4.10. Tpuronomerpudeckue Coaep:xkanue yueOHOro MaTepuajia
YPaBHEHMSI 1 HEPABEHCTBA. VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHeHue tg X = a, ctg X = a. Pemenune
TPUTOHOMETPUUECKUX ypaBHEHUI OCHOBHBIX THUIIOB: npocreiine
TPUTOHOMETPUYECKUE  ypaBHEHHUs, CBOAALIMECS K  KBAAPAaTHBIM, PpELIAEMBbIC 2 TP 2,4,23,30
pa3ioKeHueM Ha MHOKHUTEIH, OAHOPOIHBIE.
[IpocTeinre TPUrOHOMETPUYECKHNE HEPABEHCTBA.
Tema 4.11. Cucrembt Conepxanue yueOHOro Marepuasa 2 JIP 2.4.23.30
TPUTOHOMETPUYECKUX YPABHEHHM. CucteMsbl IPOCTENIINX TPUTOHOMETPUYECKUX YPABHEHUM. T
Tema 4.12. IIpaktuyeckoe 3anarne | Coaep:kaHue yueOHOro MaTepuajia
Ne 8 «Tpuronomerpuieckue [IpakTuueckoe 3anstue Ne§ o teme « TpUroHOMeTprYeCKUe YpaBHEHUS U 2 JIP 2,4,23,30
YPaBHEHHUS U HEPABEHCTBAY. HEPABCHCTBAY.
Tema 4.13. Pewienne 3anau. OcHoBel | Copep:kaHue y4eOHOT0 MaTepuasia
TPUTOHOMETPHH. Tpuronomerpuyeckue ¢pynkuuu. IlpeodpazoBaHre TPUTOHOMETPUYECKUX BBIPAKEHUH. 5 P 2.4.23.30
Pemienne TpuroHOMETpUYECKUX YPAaBHEHUN W HEPABEHCTB B TOM YHUCJIE C >
WCITOJIb30BAHUEM CBOWCTB (PYHKITHIA.
CamocrosiTesbHast padora Ned 4 P 2.4.23.30
CocraBiieHHEe CIpaBOYHOI0 MaTepHaia 1o reme « TpuroHomerpudeckue GyHKIUU». P
Pazgen 5. Kommiekcubie yuc/ia 10
Tema 5.1. KoMruiekcHbIe Ynca. Conepxanue yueOHOro Marepuasia
[TonsTne koMIiekcHOTo uncna. ConpsyKeHHbIE KOMILIEKCHBIE YMCIIA, MOLYJNb U
apryMeHT KOMIUIEKCHOro yncia. @opma 3amnmucu KOMILUIEKCHOTO YKClia 2 JIP 2,4,23,30
(reomeTpuueckasi, TPUrOHOMETpUYecKas, areopandeckas). Apudmerndeckue
JEUCTBUS C KOMIIEKCHBIMH YMCIIAMU.
Tema 5.2. [Ipumenenne Coaepikanue yueOHOro MaTepuajia
KOMIIJIEKCHBIX YHCEl. BrlinosHeHnE pacyeToB ¢ IOMOIIBIO KOMILIEKCHBIX Yncen. [Ipumeps! nenonb3oBanust 2 JIP 2,4,23,30
KOMIIJIEKCHBIX YHCEl.
Tema 5.3. ITpakTrueckoe 3aHsATHE Coaepikanue y4eOHOro MaTepuajia 2 JIP 2,4,23,30
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No 9«KomruiekcHbIE YncIiay. [Ipaktuueckoe 3ausitue Ne 9 o reme «KomriekCHbIE YnCIiay.

CamocrosiTesbHas padora Neb 4 TP 2.4.23.30
V42,

CocraBieHue cupaBoyHOro Marepuaia rno teme «KommiekcHele uncia».

Pa3nea 6. IlpousBoanas pyHKuuM, ee NpuMeHeHHe 29

Tema 6.1. [TonaTre npou3BOHOM. Coaep:xkanue yueOHOro MaTepuajia

®opmyIsl U IpaBUIIa Omnpenenenre YMCI0BON MOCIENOBATEILHOCTHU U CIIOCOOBI ee 3aaanus. CBoiicTBa

T depeHInpoBaHMsL. YHCIIOBBIX MOcen0BaTenbHOCTe. Onpenenenne npejena nocjieJoBaTeIbHOCTH.
Brruucnenue npenenos nocienoBatenbHocTel. [Ipeaen GyHkum Ha 6ECKOHEYHOCTH. 2 JIP 2,4,23,30
[Ipenen pynkuuu B Touke. [Ipupamenue aprymenra. [Ipupamenue gpynkiuu. 3agaqu,
MIPUBOJAIINE K OHATHUIO MPOU3BOAHON. Onpenenenre Npon3BoIHON. AJITOPUTM
OTBICKAHHS TPOU3BOTHOM.

Tema 6.2. [Ipor3BOTHBIE CYMMBI, Coaep:xkaHue yueOHOro MaTepuajia 5

pa3HOCTH, pou3BeieHus, yactHoro. | ®opmynsl nuddepennuposanus. [lpasuna nuddepennponanusi. JIP 2,4,23,30

Tema 6.3. [IpousBonHbIe Conep:xanue y4eOHOro Mmarepuasa

TPUTOHOMETPUYECKUX (PYHKITAMN. Omnpenenenue cnoxxaHor GpyHkuun. [Ipon3BoaHAs TPUTOHOMETPUIECKUX (PYHKITUH. 2 JIP 2,4,23,30
[TpousBoHas c0KHON (DYHKIIHAH.

Tema 6.4. [IpakTrueckoe 3aHsATHE Conepxanue yueOHOro Marepuasa 2 JIP 2.4.23 30

No 10 «ITpousBogHast HyHKITUN. [Tpaktrueckoe 3austue NelO o Teme «IIpousBomHas GyHKIHI». P

Tema 6.5. [lonsiTe HenpepbIBHON Conep:xaHue y4e0OHOro MmaTepuaja

dbyHKIIMA. METo 1 MHTEPBAJIOB. [Tonsarue HenpepwiBHOM PyHKIHKM. CBOKCTBA HEPEPBHIBHOW (PyHKIMH. CBSI3b MEXKITY 5
HEIPEPHIBHOCTHIO ¥ TUPHEPEHITUPYEMOCTHIO (PYHKITUU B TOUKE. AJITOPUTM pPEIICHUS JIP 2,4,23,30
HEPAaBEHCTB METOJIOM HHTEPBAJIOB.

Tema 6.6. 'eomerpuueckuii u IIpodeccnoHaILHO—OPUEHTHPOBAHHOE COJIEPKAHME

(bu3nYecKuii CMBICI POU3BOIHOM. I'eomeTpuueckuii CMBICT MPOU3BOAHON (HYHKIIUU — YTIIOBOH Ko3duiment
KacaTeJbHOHU K rpaduky GyHKIMH B TOUKE. YpaBHEHUE KacaTeIbHOU K rpauKy OK 01
GbyHKIMH. AJTOPUTM COCTABJICHUS YpaBHEHUS KacaTeNbHOU K TpaduKy QyHKIHH 2 TP 2.4.93.30
y=1{(x). ®uznueckuii (MeXaHHUYECKUI) CMBICT MPOU3BOIHON — MTHOBEHHAs CKOPOCTh B S
MOMEHT BpeMeHH t: v = S’ (t). dusnueckuii cMpIci MIPOU3BOIHOM B
npo¢ecCHOHATIBHBIX 3ajIayax.

Tema 6.7. IIpakTnueckoe 3aHsATHE Coaepikanue yueOHOro MaTepuajia 5 JIP 2,4.23.30

Ne 11 «I'eomeTrpuueckuii u

[Tpaktrnyeckoe 3anstre Ne 11 no reme «I'eomerpuueckuii 1 GU3NUECKUN CMBICI
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(bU3NYEeCKUN CMBICI IPOU3BOTHOWY. | IPOM3BOIHOMY.
Tema 6.8. MonotonHoCTh yHKIIMHU. | Comep:kaHue y4eOHOr0 MaTepuaja
Touku 3kcTpEMyMA. Bospacranue u yobiBaHue (yHKIMH, COOTBETCTBUE BO3pACTAHUS U YOBIBaHUS
(GyHKIMHU 3HAKY TPOU3BOAHOM. [1OHATHE TPOU3BOTHON BBICIIETO MOPSIKA,
COOTBETCTBHUE 3HAKA BTOPOU MPOU3BOTHON BHITYKJIOCTH (BOTHYTOCTH) (DYHKIIMU HA 5
oTpe3ke. 3ala4yl Ha MAKCUMYM U MUHUMYM. [IoHSATHE acUMIITOTHI, CIOCOOBI UX JIP 2,4,23,30
onpezeneHus. AIropuT™ ucciaenoBaHus GyHKIMH U IOCTPOEHUs ee rpaduka ¢
MTOMOIIBIO TPOU3BOJHON. J[poOHO-TuHelHas pyHkuus. MccnenoBanue QyHKIMU Ha
MOHOTOHHOCTb U MIOCTPOEHHE IPaHKOB.
Tema 6.9. HaubGonsiee u Conepxxanue yueOHOro Marepuaja
HauMEHbIIIee 3HAYCHUS (YHKITUH. Haxosxnenne HanOobIIIero 1 HAMMEHBIIIETO 3HAUeHUH (DYHKIINNA, TOCTPOCHHE 2 JIP 2,4,23,30
rpaKOB MHOTOYJIEHOB C MCIIOJIb30BAHMEM amapara MaTeMaTHYecKOro aHajn3a.
Tema 6.10. IIpaktuyeckoe 3anarne | Coaep:kaHue yueOHOro MaTepuasia
Ne 12 «HUccnenoBanue pyHKUIUM € [IpakTueckoe 3anarue Ne 12 o teme «MccnenoBanne GyHKIHI € TOMOIIBIO 2 TIP 2.4.23 30
MMOMOIIBIO TPOU3BOTHOM. MIPOU3BOJHOMY. >
Tema 6.11. Haxoxnenue Conep:xanue y4eOHOro MmaTepuaja
ONTUMAJIBHOIO pe3ysbTaTa C Haumensbiiee u Haubosbliee 3Ha4eHUe QyHKIUU. 5
MOMOIIbIO TPOU3BOIHON B JIP 2,4,23,30
MPAKTUYECKUX 3aJayax.
Tema 6.12. Pewienue 3anau. Conep:xaHue y4e0OHOro MmaTepuaja
[IpousBonnas ¢pyHkuuU, e ®opmyssl 1 npasmiia auddepenupoBanus. Mcenenopanue QyHKIuN ¢ TOMOIIBIO 2 P 2.4.23.30
MIPUMEHEHHUE. npon3BoHON. Hanbospiiee 1 HanMeHblliee 3HaYeHUs (PYHKITHH. >
Tema 6.13. IIpaktueckoe 3ansitue | [IpodeccuoHaIbLHO—OPHEHTHPOBAHHOE COIEPKAHUE 5
No 13 «IIpumenenue npousBoanor | Ilpaktuueckoe 3anstue Nel3 no teme «lIprmeHeHne mpou3BOAHON (PYHKITHHY. JIP 2,4,23,30
GyHKIHI». CamocrosiTesibHast paboTa Ne6 3 TIP 2.4.23.30
CocraBienue cnpaBoyHoro marepuaina no teme «IIponsBonnas GyHKIuU». P
Paszjgen 7. MHOrorpaHHuKH M Tejia BpalleHusl 40
Tema 7.1. Bepumnsl, peOpa, rpanu | Comep:kaHue y4eOHOT0o MaTepHasa
MHOTOTPaHHUKA. [TonsiTue MHOrorpanHuka. Ero snemeHTsl: BepiuHsl, pedpa, rpanHu. JnaroHas. 2 TIP 2.4.23 30
Ceuenue. BollTyKIIble ¥ HEBBIITYKJIbIE MHOTOTPAHHUKH. >
Tema 7.2. Ilpusma, ee Coaepikanue yueOHOro MaTepuajia
COCTaBJIIAIOIIUE, CEYCHHUE. ITonsitue npusmsel. Ee ocHoBaHus 1 O0koBble rpaHu. BeicoTa mpusmsl. [Ipsmas u 2 P 2.4.93.30
423,

HAKJIOHHAA IpU3Ma. Ee ceuenue. Hp}IMaﬂ U IpaBUJIbHAA IPHU3MBI.
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Tema 7.3. [Tapannenenumnen, Kyo. Coaepikanue yueOHOro MaTepuajia
[Mapanmnenenunen, CBOMCTBA MPSIMOYTOJILHOTO Mapauienenunena, kyd. Ceuenne Kyoa, JIP 2,4,23,30
napasuieJenunesa.
Tema 7.4. [lupamuna, ee Coaep:kanue yueOHOro MaTepuajia
COCTaBJIAIOIIUE, CEYCHHUE. [Mupamuna u ee anementsl. Ceuenue nupamusl. [lpaBunpHas nupamuia. Y ceueHHas
nupaMuia. bokoBasi u MoJiHas NOBEPXHOCTh NPU3MBbI, MUpaMuabl. [lnomane 60koBoi u JIP 2,4,23,30
MTOJIHOM MOBEPXHOCTH MPU3MBbI, TUPAMHU/IBL.
Tema 7.5.IIpakTuueckoe 3aHsaTHE Coaep:kanue yueOHOro MaTepuajia JIP 2.4.23.30
Nel4 «[Ipuzma u nupamuga». [IpakTueckoe 3anarue Nel4 no teme «Ilpusma u nupamua». P
Tema 7.6. [Ipumepsl cummeTpuii B IIpodeccnoHaATLHO—OPHEHTHPOBAHHOE COEPIKAHUE
npodeccuu. CuMMeTpHsl OTHOCUTEIBHO TOYKHU, IPSIMOH, miIockocTu. CuMMeTpust B Kyoe, OK 01
napajuiefenumnene, npusme, nupamuae. CiMmMeTpust B IpUpPOJE, apXUTEKTYPE, JIP 2,4,23,30
TEXHHUKE, B OBITY.
Tema 7.7. [IpaBunbHbIC Conepxanue yueOHOro Marepuasa JIP 2.4.23.30
MHOTOTPaHHUKH, UX CBOMCTBA. [TonsiTie npaBuiIbHOrO MHOrOorpaHHuka. CBOMCTBa MPaBUIIbHBIX MHOTOTPAHHHUKOB. P
Tema 7.8. [IpakTuueckoe 3ansaTue IIpodeccnonaIbHO—OPHMEHTHPOBAHHOE COAEPKAHUE
JIP 2,4,23,30
No 15 «MHororpaHHUKNY. [IpakTrnueckoe 3anstue NelS o reme «MHOTOTpaHHUKWY.
Tema 7.9. O60611eHUE U Conep:xaHue yueOHOro MaTepuaja OK 06
CUCTEMATH3ALUS SHAHWN. O6o06menue u cucreMarusarus 3Hanuil. [logsenenne ntoros 3a | cemectp. JIP 2,423 30
Tema 7.10. Lununnp, ero Conep:xaHue y4e0OHOro MmaTepuasa
cocrasisironue. Ceuenne munuHapa. | Llununap u ero snementsl. CeueHune HuMHApa (MapaiielIbHOe OCHOBAHUIO U OCH). P 2.4.23.30
Pa3BepTka nuuHApa. >
Tema 7.11. IIpaktrueckoe 3ansitue | Coaep:kaHue y4eOHOr0 MaTepuajia
Nel6 «umuuap». [Ipaktuueckoe 3ansitue Nel6 o reme «{unuuapy. JIP 2,4,23,30
Tema 7.12. Konyc, ero Conepxanue yueOHOro Marepuasia
COCTaBJISIIOLLHE. Konyc u ero snementsl. CeueHue KoHyca (MapauielbHOe OCHOBAHUIO U IPOXOsiee
yepes BeplUINHY), KOHUYEeCKue ceueHus. PazBepTka koHyca. Y cedeHHbIl KoHyC. Ero JIP 2,4,23,30
oOpasytomias u BeicoTa. CeueHue yce4eHHOT0 KOHyca.
Tema 7.13. IIpaktnueckoe 3ansatie | IlpoeccnoHaIbHO—OPHEHTHPOBAHHOE CO/IEPKAHNE
Nel7 «Konye». IIpaktnueckoe 3anarue Nel7 no teme «Konye». JIP 2,4,23,30
Tema 7.14. Illap u cdepa, ux Coaepikanue yueOHOro MaTepuajia
CCYCHHS. Hlap u cdepa. Bzanmuoe pacnonoxxenue cepsl 1 miockoctd. CeyeHue mapa, cepsl. JIP 2,4,23,30
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Tema 7.15. IIpaktuueckoe 3anstue | Coaep:kaHue yueOHOr0o MaTepuasa 5 TIP 2.4.23 30
Nel8 «Cipepa, map». [IpakTnueckoe 3anarue Nel8 no teme «Cdepa, mapy. CUTT
Tema 7.16. Ilomatne 06 ob6wveme | ComepkaHue y4eGHOTO MaTepHuasia
Tena. [TonsiTre 06 0ObeMe Tema. OO6beM Kyba U IPSIMOYTOJIEHOTO mapaienenurena. Oobem OK 02
npu3Mbl U IMHApa. OTHOLIEHHE 00beMOB MOJOOHBIX TeJl. | 'eOMeTprUUecKUii CMbICIT 2 TP 2.4.93.30
onpenenutens 3-ro mopsaka. O0bemMbl TUpaMuIbl U KoHyca. O0bvem mrapa. [Tnomaam >
noBepxHocTed Tesn. OObeMbl U MJIOU[a/IM TOBEPXHOCTEN OJOOHBIX Tell.
Tema 7.17. IIpaxktuyeckoe 3anarue | [IpodeccnonanbHO—OPHEHTHPOBAHHOE COJleP/KaAHUE ) JIP 2.4.23 30
Nel9 «O6bembl Ten». [IpakTnueckoe 3anarue Nel9 no teme «O0BEMBI TEN. CoT
Tema 7.18. KomOunanuu IIpodeccnoHaATLHO—OPHEHTHPOBAHHOE COEPIKAHUE
MHOTOTPaHHUKOB U T€J BpaIICHUS. KomOunamuu reomerpuueckux tei. VMcnonapzoBaHne KOMOMHAIMI MHOTOTPaHHUKOB U 5
TeJ BpalIeHHs B TPAKTUKO-OPHUEHTUPOBAHHBIX 3a/1auax. [ 'eoMeTpuiyeckne KOMOMHAIIUN JIP 2,4,23,30
Ha IMPaKTHKE.
Tema 7.19. Pemenue 3amau. Conep:xxanue yueOHOro marepuaJja )
MHororpanHuku ¥ Tejia Bpamierus. | O0beMbl U MIIOIIAIU TOBEPXHOCTH MHOTOI'PAaHHUKOB M T€J BpallleHHUSL. JIP 2,4,23,30
Pa3nen 8. IlepBooOpa3nasi QyHKIMHU, ee IPUMEHEHH e 23
Tema 8.1. [lepBooOpasznas ¢pyukuun. | Coaep:kaHue y4edOHOT0o MaTepHasia
3agada 0 BOCCTAHOBJICHHH 3aKOHA ABMKECHHS IO U3BECTHOM ckopocTH. [loHsTHE
uHTerpupoBanus. O3HaKOMJIEHHE C IOHATHEM UHTErpajia U MepBOOOpa3HON Jyis
¢dbynkuun y=f(x). Pemenne 3a1a4 Ha CBsI3b IEPBOOOPA3HOM U €€ MPOU3BOIHOM, 2 TP 2.4.93.30
BBIYMCIICHHE ITIEpPBO0Opa3HOM s JaHHOU PpyHKumu. Tabmuna dhopmyn ams T
HaXO0XJIeHUs MepBooOpasHbIX. M3yuenue npaBuiia BEIUKMCICHUS IEPBOOOPA3HOM.
[IpaBuia HaxoXAeHUs IEPBOOOPA3HBIX.
Tema 8.2. [IpakTrueckoe 3aHsATHE Conep:xaHue y4e0OHOIro MmaTepuaja 2
No20 «ITepBooOpazHasi». [Tpaktueckoe 3anarue Ne20 no teme «IlepBoobpaznas». JIP 2,4,23,30
Tema 8.3. [1nomanp Conepxanue yueOHOro Marepuasia
KPUBOJIMHEWHOMN Tpaneu. 3anauu, NpUBOASAIINE K OHITHIO ONPEIETICHHOTO UHTErpajia — O BBIYMCICHUU
IUIOLAIU KPUBOJIMHENHOM Tpaneuuu, o nepeMenieHuu Touku. [lonsrue 2 P 2.4.93.30
oIpenieNI€HHOTO HHTerpana. ['eomeTpudeckuil U pU3NYECKU CMBICI OTIPEIETIEHHOTO >
unrerpaia. @opmyna Hetorona — JleiibHuna.
Tema 8.4. HeonpeneneHusit u Coaepikanue yueOHOro MaTepuajia 5 JIP 2.4.23 .30
OIIPEACIICHHBIN UHTETPaJIbl. [ToHsTHE HEOTIPEETIEHHOTO UHTErPAJIA. >
Tema 8.5. ITpakTnueckoe 3aHsATHE Coaepikanue y4eOHOro MaTepuaJjia 2 JIP 2,4,23,30

32



1 2 3 4
Ne21 «Heonpenenennsiii uurerpan». | Ilpakruyeckoe 3anstue Ne21 no teme «HeonpeneneHHplil HHTErpai».
Tema 8.6. [Tousatue 00 Conepxxanue yueOHOro Marepuasa
ONpE/IEIEHHOM UHTErpae Kak I'eomeTrpuueckuii CMBICI ONPEIEIEHHOIO HHTETpaa. 5
IJTONIAX KPUBOJIUHENHOM JIP 2,4,23,30
Tparenu.
Tema 8.7. [IpakTuueckoe 3aHsATHE Coaep:xkanue yueOHOro MaTepuajia 5 TP 2.4.23 30
Ne22 «OmipenenieHHBIN HUHTETpAI». [IpakTueckoe 3anarue Ne22 no teme «OnpeieleHHbIN HHTErpai». P
Tema 8.8. Onpenenennslii unrerpan | Coaep:kaHue yuedOHOro MaTepuasa
B JKM3HH. I'eomeTrpuueckuii cmbich onpenenenHoro narerpaia. @opmyna HetotoHa - Jleiibuua.
Pemenue 3a1a4 Ha MPUMEHEHUE HHTETPAJIA TS BBIYUCICHUS (DU3MIECKUX BEIUYNH U 2 JIP 2,4,23,30
momanei. [lepsooOpasnas Gpynkmuu. [IpaBuna HaxoxaeHus nepBooOpa3HbiX. Ee
MIpUMEHEHHE.
Tema 8.9. [IpakTnueckoe 3ansaTre IIpodeccnoHaATLHO—OPHEHTHPOBAHHOE COAEPIKAHUE 2 P 2.4.23 30
Ne23 «MHuTerpan u ero [IpakTnueckoe 3anstue Ne23 o teme «MHTErpasl M €ro NpUMEHEHHE. >
MPUMEHEHUE. CamocrosiTesbHast padora Ne/ 5 JIP 2.4.23.30
CocTaBiieHHE CIPaBOYHOTO MaTtepuaa no teme «Murerpam». >
Paznen 9. Crenenu u kopuu. CrenenHast pyHkuust 19
Tema 9.1. Crenennast pyHkuus, ee Conep:xaHue yueOHOro MaTepuaja
CBOMCTBA. [TonsiTue KOpHS N-OM CTENEHW W3 JEUCTBUTENBHOrO uucia. OyHknuu y = Vx ux 2 JIP 2.4.23.30
cBoiictBa u rpaduku. CBOMCTBA KOPHSI N-0i CTEIICHH. T
Tema 9.2. [IpeobpazoBanue Conep:xaHue y4eOHOro MaTepuaja
BBIPAKEHUI C KOPHSAMH N-0Oif [IpeoOpaszoBanue HppallMOHATBHBIX BBIPAXKCHHI. 2 TP 2.4.93.30
CTEIEHH. >
Tema 9.3. IlpakTudeckoe 3aHATHE Conepxanue yueOHOro Marepuasia 2
No24 «Pagukanby. IIpakTrnueckoe 3anstue No24 no reme «Pagukanbny. JIP 2,4,23,30
Tema 9.4. CpoiicTBa CTEIICHH C Conepxanue yueOHOro Marepuasia
paloHaIbHBIM U AecTBUTEIbHBIM | [lOHATHE cTeneHu ¢ 1I00bIM palMOHaIbHBIM MoKa3zaTeneM. CTeneHHble PyHKIUU, UX 2 TP 2.4.93.30
IIOKA3aTEISIMHU. CBOMCTBA M rpauKu. P
Tema 9.5. Pemenue Coaepikanue yueOHOro MaTepuajia
UppalMOHAILHBIX YPaBHEHUH U PaBHOCHIIBHOCTB HPPAIIMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB. MeTO/Ibl UX PELICHMUS. 2 TP 2.4.93.30
42,

HCPABCHCTB.

Penienne uppalMoHaNbHBIX YPAaBHEHUH M HEPABEHCTB.
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Tema 9.6. Ctenenu u KOpHH. Coaepikanue yueOHOro MaTepuajia

Crenennasi GyHKITUS. Omnpenenenue creneHHON GyHKIMH. VIcoabp30BaHNe €€ CBOMCTB MPH PEIICHUH 2 TP 2.4.93.30
ypaBHCHHUI U HEPABEHCTB. T

Tema 9.7. Ilpaktuueckoe 3aHsTHE Coaep:kanue yueOHOro MaTepuajia 5

Ne25 «Cremnenu u KOpHUY. [Ipaktuueckoe 3austue Ne25 o reme «CTeneHN U KOPHIY. JIP 2,4,23,30
CamocrosiTesibHasi pa6oTa Ne8 5 TP 2.4.23 30
CocraBieHue cupaBoyHOro Marepuana rno teme « CTeneHu U KOpHU». T

Pa3nen 10. [loka3atenbHas QyHKIUSA 17

Tema 10.1. I[lokazarenbHast Coaep:kanue yueOHOro MaTepuajia

¢byHK1MS, ee CBOICTBA. Crenensb ¢ NPOM3BOJIBHBIM JCMCTBUTEIBHBIM MOKa3aTenemM. Onpenenenue
rokasareabHON (DYHKIIMH, ee CBOIMCTBA U Irpaduk. 3HAKOMCTBO € IPUMEHEHHUEM 2 TP 2.4.23.30
nokasarenbHoN (pyHKIMH. Pelienue nokasareabHbIX YpaBHEHUH (PYHKIIMOHAIBHO - >
rpauyecKuM METOIOM.

Tema 10.2. IIpaxtnueckoe 3ansatue | Coaep:kaHue yueOHOro MaTepuajia 5 TP 2.4.93.30

Ne26 «Iloka3zarenbHas QyHKIUAY. [Ipaktuyeckoe 3anstue Ne26 no teme «llokazarenbHas QyHKIUS. >

Tema 10.3. Pemenue Conep:xanue y4eOHOro marepuaja

[IOKA3aTeIbHBIX YPABHEHHUH U Pemenue nokasarenpHbIX YpaBHEHUM METOAOM YPABHUBAHUSA MIOKA3aTENIEH, METOIOM

HEPABEHCTB. BBEJICHUs HOBOM MEPEMEHHOMN, QYHKIIMOHAIBHO-TpaduueckuM MeToJoM. Pemenue 2 JIP 2.4.23.30
NOKa3aTeNIbHbIX HEPaBEHCTB. CHCTEMBbI IOKA3aTeNIbHbIX YpaBHEHU. Pelienne cucrem >
II0KAa3aTeNIbHbIX YPABHECHUM.

Tema 10.4. Pemenue 3anau. Conep:xaHue y4e0OHOIro MmaTepuaja

IToxa3zaTenbHast GpyHKUHMSA. Pemenue nokasarenpHbIX YpaBHEHUM METOJOM YPAaBHUBAHUS IIOKA3aTENIEH U METOAOM 2 P 2.4.23.30
BBEJICHUsI HOBOM NIEPEMEHHON. PenieHne nokasarebHbIX HEPABEHCTB. >

Tema 10.5. IIpaktuueckoe 3ansiatue | Coaep:kaHue yueOHOro MaTepuasia 5 JIP 2.4.23.30

Ne27 «Iloka3arenpHble ypaBHeHus». | IIpaktuueckoe 3anstue Ne27 no teme «llokazaTenbHble ypaBHEHUD. >

Tema 10.6. IIpaxtuueckoe 3ansatue | Coaep:kaHue yueOHOro MaTepuasia 5 JIP 2.4.23.30

No28 «Iloka3zaTenbHbie [Ipaktuueckoe 3ansitue Ne28 o reme «Iloka3aTenbHble HEPABEHCTBAY. T

HEPaBEHCTBAY. CamocrosiTe1bHasA padoTa Ne9 5 JIP 2.4.23.30
CocraieHue cipaBoyHOro mMarepuaia no teme «llokazarenbHas QyHKIMS». T

Pasnea 11. Jlorapudmel. Jlorapupmudeckas pyHkuus 27

Tema 11.1. Jlorapudm yucna. | Conepxanue yueGHoro Marepuasia 2
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Jlorapudm uncna. JlecATHYHBIN U HATYpaJIbHBIN JOTapU(MBI, YHCTIO €. JIP 2,4,23,30

Tema 11.2. CgoiictBa jorapudmoB. | Comep:kaHue y4eOHOr0o MaTepuaja

Onepanus gorapupmMupoBaHusl. CaoiictBa norapudmoB. Onepanus JorapuMUPOBaAHHSL. JIP 2,4,23,30

Tema 11.3. Jlorapudmuyeckas Coaep:kanue yueOHOro MaTepuajia

(GyHKIWS, €e CBOMCTBA. Jlorapudmuyaeckast QyHKIUS U €€ CBOKCTBA. JIP 2,4,23,30

Tema 11.4. Ilpaktudeckoe 3anarue | Copep:kaHue yueOHOro MaTepuasa

Ne29 «I'paduku norapudmuueckux | [Ipaktudeckoe 3anstae Ne29 mo teme «I'paduku norapudmudeckux GyHKIAN. P 2.4.23.30

bYHKIHID. T

Tema 11.5. Pemenue Coaep:xkanue yueOHOro MaTepuajia

Jorapu(pMUUECKUX YpaBHEHUH U [TonsTne norapudmuueckoro ypapHeHus. Onepanus NoTeHIpoBaHusl. Tpy OCHOBHBIX

HEPaBEHCTB. METO/1a peleHus JorapupMUIecKIX ypaBHEHUI: PYHKIIMOHAIBHO-TpapUUecKui, P 2.4.23.30
METO/I IOTCHIIMPOBAHUS, METOJ] BBEJICHUS HOBOM niepeMeHHoi. Jlorapudpmuueckue >
HEpaBEHCTBA.

Tema 11.6. Cucrtemsbl Conepxanue yueOHOro Mmarepuasa

Jorapu(PMUUECKUX YPAaBHEHUH. ANTOpPUTM pellIeHus: CUCTEMBI YpaBHEHUN. PaBHOCHIIBHOCTB JIOTapu(pMUUIECKUX TP 2.4.23 30
YpaBHEHUH U HEPABEHCTB. >

Tema 11.7. IIpaktuueckoe 3ansatue | Coaep:kaHue y4eOHOr0 MaTepuasia

No30 «Jlorapupmuueckue [Tpaktuueckoe 3anstTue Ne30 mo reme «Jlorapudpmuueckne ypaBHEHUS. JIP 2,4,23,30

YpaBHEHHUSD.

Tema 11.8. [Ipaktuueckoe 3anstue | Coaep:kaHue y4eOHOr0 MaTepuajia

Ne31 «Jlorapupmuueckue [Ipaktrueckoe 3ansTue Ne31 o teme «Jlorapudmuueckre HEpaBEHCTBAY. JIP 2,4,23,30

HEPaBEHCTBAY.

Tema 11.9. Jlorapudwmsl B npupose | IIpodeccnoHaIbHO—OPHEHTHPOBAHHOE COIEPKAHUE OK 01

U TEXHUKE. [Ipumenenue norapudma. Jlorapudmuyeckas cnupans B npupoe. Ee P 2.4.23.30
MaTeMaTUYECKUE CBOWCTBA. >

Tema 11.10. Pemenue 3anauy. Conepxanue yueOHOro Marepuasia

Jlorapudmel. Jlorapudmuyeckas Jlorapudmuueckas pyHkius. Pemenue npocteiimmx morapuMuueckux ypaBHEHHI. JIP 2,4,23,30

GbyHKIMS.

Tema 11.11. IIpaxtnueckoe 3anstue | IIpoeccnoHaIbHO—OPHEHTHPOBAHHOE CO/IEPKAHNE JIP 2.4.23.30

Ne32 «Jlorapudmsny. ITpaktuyeckoe 3ansTre Ne32 no teme «Jlorapudmeny. P
CamocrosiTeabHas padora NelO JIP 2,4.23.30

CocraBieHue CIIPABOYHOI'0 MaTCpuHajia 1o TCMC «JIor apI/I(I)MBI».
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Pazgen 12. MHo:kecTBa. Jj1eMeHTHI TeOpuH rpados 15
Tema 12.1. MuoxectBa. Onepaunun | Coaep:kaHue yueOHOro MaTepuasa
C MHOKECTBAMU. [Tonstue muoxectBa. [logmHoxkecTBO. Onepaiuu ¢ MHOKecTBaMu. Oniepariiu ¢ 2 TP 2.4.23.30
MHO’KeCTBaMu. Pelienne npukiiaHbIx 3a1a4. CoT
Tema 12.2. TIpaktnueckoe 3ansate | [lpopeccnoHaIbHO—OPHEHTHPOBAHHOE CO/IEPKAHNE
No33 «MHOXKECTBAY. [Tpaktuueckoe 3austue Ne33 mo reme « MHOKECTBaAY. 2 JIP 2.4,23.30
Tema 12.3. I'padsmi. Conepxxanue yueOHOro Marepuaja 5
[Tonsitue rpada. Cs3HblM rpad, nepeBo, LUK rpad Ha MIOCKOCTH. JIP 2,4,23,30
Tema 12.4. Pemenue 3anau. Coaep:xkanue yueOHOro MaTepuajia
MuoxkecTBa, rpadbl ¥ X Onepanuu ¢ MHO)kecTBaMH. ONIMCaHUE peaIbHBIX CUTYAllHi C TOMOIIIBIO MHOYKECTB. 2 JIP 2,4,23,30
NpUMeHeH e, [Ipumenenne rpadoB K pEHICHHUIO 3a/1a4.
Tema 12.5. IIpaktuyeckoe 3anarne | Coaep:kaHue yueOHOro MaTepuajia ) JIP 2.4.23 .30
Ne34 «I"padbi». [Ipaktuueckoe 3austue Ne34 mo reme «I'padb. PO
CamocrosiTesabHast padora Nell 5 JIP 2.4.23.30
CocraBiieHHE CIIPaBOYHOTO MaTepuaia o reme « MHoxxectsa. I'padbi».
Pa3znes 13. JjieMeHTbl KOMOMHATOPUKH, CTATUCTUKHA ¥ TEOPHH BEPOSITHOCTEH 25
Tema 13.1. OcHOBHBIC TOHITHS Conep:xanue y4yeOHOro maTepuasa 5 OK 05
KOM6I/IHaT0pI/IKI/I. HepeCTaHOBKI/I, pa3sMClICHUA, COUCTAHMSI. JIP 2,4,23,30
Tema 13.2. I[Ipaktnueckoe 3ansitue | Coaep:kaHue y4eOHOr0 MaTepuajia
Ne35 «IlepecranoBky, pasmemenus, | lIpaktndeckoe 3austue Ne35 o teme «llepecTaHOBKH, pa3sMELICHHS, COYCTAHHSY. 2 NK 1.1,
JIP 2,4,23,30
COUCTaAHUSY.
Tema 13.3. CoGbiTHE, BeposiTHOCT, | Comep:kaHue y4eOHOT0 MaTepHasa
coObITHs. CI0XKEHHE U YMHOKEHUE CoBMecTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEPOSATHOCTU CYMMBI COOBITHH. 5 OK 07
BEpOSTHOCTEIH. VYciaoBHas BEpOSTHOCTh. 3aBUCHMbBIC U HE3aBUCHUMBIE COOBITHS. TeopeMbl 0 JIP 2,4,23,30
BEPOSITHOCTH MPOU3BEACHUSI COOBITHIA.
Tema 13.4. BeposTHOCTE B Coaepikanue yueOHOro MaTepuajia
npodecCHOHATBHBIX 3a/]a4aXx. OTHOocUTeNbHAs YaCTOTa COOBITHS, CBOMCTBO €€ YCTOMUMBOCTU. CTaTUCTHUECKOE 2 OK 01
ompeseneHue BeposaTHOCTU. OIeHKa BEPOSTHOCTH COOBITHSI. JIP 2,4,23,30
Tema 13.5. IIpaktnueckoe 3anstue | IlpopeccnoHaILHO—OPHEHTHPOBAHHOE CO/IEPKAHNe 5 TP 2.4.23.30
42,

Ne36 «Teopus BeposITHOCTEM».

[Ipaktuueckoe 3ansitue Ne36 o reme «Teopust BepoATHOCTEN».
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Tema 13.6. uckperHas ciydaiinas | CoaepkaHue y4eGHOT0 MaTepHuasia
BEJMYMHA, 3aKOH €€ pacrpesieeHus. | BUIbI CTyqailHbIX BEITHYHH. Ornpezenenne TMCKPETHON CITy4aifHOM BEIMYMHBI. 3aKOH 2 JIP 2.4.23 30
pacnpeeneHns: AUCKPETHOM CIy4alHOW BEJIMYUHBI. Ee 4hCIIOBbIE XapaKTEepPUCTUKH. >
Tema 13.7. 3agaun maremaruyeckoil | [IpodeccnoHATHLHO—OPHEHTHPOBAHHOE COIEPKAHUE
CTATUCTUKH. Bapuanmonnsiit psa. [loauron yactot u ructorpamma. CTaTUCTHYECKUE K 3.2
XapaKTePUCTUKH psiia HaOmroaeMbIX JaHHbIX. [lepBruHas 00paboTKa CTaTHCTUYECKUX 2 1P 2.4 2'3 30
naHHbIX. ['paduueckoe ux npeacrasnenue. HaxoxaeHune cpeiHUX XapaKTEPUCTHK, »UTT
HaOmoaeMbIX AaHHbIX. CocTaBieHHe TabIuI ¥ TMarpaMM Ha MPaKTHKeE.
Tema 13.8. IIpaktnueckoe 3anste | [lpopeccnoHaILHO—OPHEHTHPOBAHHOE CO/IEPKAHNE
No37 «MareMarnyeckas [Ipaktuueckoe 3austue Ne37 mo reme «MaTemaTuyeckast CTATUCTUKAY. 2 OK 03
CTATHCTHKAY. JIP 2,4,23,30
Tema 13.9. Pemienue 3agauy. Conep:xxanue yueOHOro marepuaja
DneMeHTbl KOMOMHATOPUKH, OnemeHTbl KOMOUHATOPUKU. COOBITHE, BEPOSITHOCTD COOBITHS. ClloKEeHHE U 2 P 2.4.23.30
CTATUCTUKH M TEOPUH BEPOATHOCTEN. | YMHOXKEHUE BEPOSITHOCTEM. >
Tema 13.10. [Ipaktnueckoe 3ansatue | Coaep:kaHue yueOHOro MaTepuasia 5 JIP 2.4.23.30
No38 «KomOuHaTtopuka u Teopus [Tpaktrueckoe 3anstue Ne38 mo reme «kKoMOMHaTOpHKa M TEOPHS BEPOSTHOCTEI. >
BEPOSTHOCTEH». CamocrosiTesbHast padora Nel?
CocraBiienne cripaBo4Horo matepuaina no reme «Komounatopuka. Teopus 5 JIP 2,4,23,30
BEPOSATHOCTEN».
Pa3znen 14. YpaBHeHNsI M HEPABEHCTBA 21
Tema 14.1. PaBHOCHIIBHOCTB Conep:xaHue y4e0OHOIro MmaTepuaja
ypaBHEHHIl 1 HEPABEHCTB. PaBHOCHIIBHOCTB ypaBHEHUI U HepaBeHCTB. Onpenenenus. OCHOBHbBIE TEOPEMBI
PaBHOCUIIBHBIX IIEPEX0/1aX B ypaBHEHUSAX U HepaBeHCTBax. OOIIe METOAbI pelIeHHS 2
yYpaBHEHUM: MEPEeX0/1 OT paBEHCTBA (PYHKIUH K PAaBEHCTBY apT'yMEHTOB JUIf JIP 2,4,23,30
MOHOTOHHBIX (DYHKIHI, METOJ pa3O>KEHUsI HA MHOKHUTEIH, METO/I BBEIEHUSI HOBOM
NepEeMEHHOH, PYHKIIMOHAIBHO-TpadUUECKHII METOI.
Tema 14.2. ['paduueckuit MmeTona Coaep:xaHue yueOHOro MaTepuajia
peleHus ypaBHeHI/Iﬁ, HEPABEHCTB. OO0mIre METOTbI peHICHUS HCPABCHCTB: IEPEXOA OT CPABHCHUA 3HAUYCHUU (l)yHKI_[I/Iﬁ K
CPaBHEHMIO 3HAYEHU apTyMEHTOB JJIi MOHOTOHHBIX ()YHKITUI, METO/I HHTEPBAJIOB, 2 P 2.4.93.30
423,

¢byHKIMOHATBHO-Tpaduueckuii Meto. ['padudeckuit MeTos1 pelieHns ypaBHEHUHN 1
HEPABEHCTB.
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Tema 14.3. IIpaktuueckoe 3ansatue | [lpopeccnoHaILHO—OPHEHTHPOBAHHOE CO/IEPKAHNE
Ne39 «Perenne ypaBHEHHUIA. [Ipaktuueckoe 3ausitue Ne39 no teme «Perienne ypaBHEHHI. 2 JIP 2,4,23,30
Tema 14.4. Ilpaktuueckoe 3ansatue | Coaep:kaHue yueOHOro MaTepuasa
Ne40 «PelieHre HEpaBEHCTBY. [Ipaktuueckoe 3austue Ne40 o reme «Perienne HepaBEHCTBY. 2 JIP 2,4,23,30
Tema 14.5. YpaBHenus u Coaep:kanue yueOHOro MaTepuajia
HEPABEHCTBA C MOIYJIEM. Onpenenenne moayins. PackpeiTue Moayis o onpenenenuto. [Ipocreiimme ypaBHeHus
1 HEpaBeHCTBa ¢ MoayJeM. [IpruMeHeHne paBHOCUIBHBIX IEPEX0JIOB B ONPEAETICHHBIX 2 P 2.4.23.30
TUIAX YPAaBHEHUN U HEPABEHCTB C MOJYyJeM. 3HAKOMCTBO ¢ mapamerpoM. IIpocreitue »UTT
YpaBHEHUS U HEPABEHCTBA C apaMETPOM.
Tema 14.6. IIpaktuueckoe 3anste | Coaep:kaHue yueOHOro MaTepuasa
Ned1 «ITapameTpsi». [TpakTuueckoe 3anstue Ne41 no reme «IlapameTpbi». 3 JIP 2,4,23,30
Tema 14.7. Cocrasnenue u pemenue | [lpoeccnoHaibHO—OPHEHTHPOBAHHOE CO/IEPKAHNE
HpOCbeCCHOHaJ‘IBHBIX 3aJ71a4 C Pemrenne TekCTOBBIX 3aaa4 HpO(l)eCCI/IOHaIH)HOFO COJZICpIKaHHA. 2
. JIP 2,4,23,30
MTOMOIIBIO YpaBHEHUIA.
Tema 14.8. Pemenue 3anau. Conep:xanue y4yeOHOro marepuaja
VYpaBHEHHS 1 HEPABEHCTBA. OO6mre MeTo bl pellieHrs YypaBHEHUN. YpaBHEHUSI U HEPABEHCTBA C MOJYJIEM U C 2 JIP 2,4,23,30
napaMeTpamu.
Tema 14.9. O0oOuieHue u Conep:xaHue yueOHOro MaTepuaja 5 JIP 2.4.23.30
CHCTEMATU3ALUS 3HAHMIA. O6o06menue u cucreMarusanus 3Hannii. [logsenenue ntoros 3a Il cemectp. >
CamocrosiTesibHasi padora Nel3 4 JIP 2.4.23.30
CocTaBiieHHe CIPAaBOYHOTO MaTepHaia o TeMe «Y paBHEHHUSI U HEPABEHCTBAY. >
IIpomeskyTOoUHAsA aTTeCTALMS 30
Bcero: 253
IMpomexyTounas aTrecTaius: 3a4er ¢ ouenkoi (I cemecmp)
IIpomexyTouHas aTrecTanus: NucbMeHHbIi dk3ameH (11 cemecmp)
Hror 340
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3. YCJI0OBUS PEAJIM3ALIMU TPOI'PAMMBI YYEBHOT'O ITPE/IMETA

3.1 TpeOoBaHusi K MUHUMAJIbLHOMY MaTe€PHAJIbHO—TEXHUYECKOMY 00ecredeHn 0

Y4eOHbIH mpeMeT peain3yeTcs B y4eOHOM KaOMHETEe TPUKIIATHON MAaTeMATHKH.

O6opynoBanue yaeOHOTO KabuHeTa:

- [10Ca/I0YHbIE MECTA MO KOJUYECTBY 00YUarOIIUXCS;

- paboyee MeCTO Mpero1aBaTes;

- METOIUYECKUE MAaTEPUAIBI TIO0 TUCIUIUINHE;

Texnuueckue cpeacrBa o0ydeHHMss paboyero Mecra IpernojaBaTelisi:  KOMIIBIOTEPHOE
o0OpyJOBaHHE, KOTOPOE JOJDKHO COOTBETCTBOBATH COBPEMEHHBIM TpPEOOBAHUSM O€30MAaCHOCTH H
HaAEKHOCTH, IMPEAYCMATPUBATh BO3MOXXHOCTh MHOTO()YHKIIMOHAIBLHOTO HCIIOJIB30BAHMS KaOWHETa, C
LETBI0 M3yYEHUS COOTBETCTBYIOIIEH AMCIUIUIMHBI, MYJIbTUMEIUMHOE 000pynoBaHHE (MIPOCKTOp U
MPOEKIIMOHHBIN 3KpaH WM WHTEPAKTUBHAS JIOCKA), JOKAJIbHAs CETh C BBIXOJ0M B Internet.

HaumenoBaHue crnenuagbHOIO TOMEIICHMS: TOMEIIEHHE [UIsl CaMOCTOSITENIbHOM paboThl,
UuranpHbiii 3a51. OCHAIIEHHOCTH: paboyee MeCTo, KOMIBbIOTEp (HOYTOYK) ¢ JoCcTynoM K cetu « HTepHeT»
u DUOC.

HaumeHnoBanue crnieniuagibHOTO MMOMEIIEHUS: yueOHast ayIuTOPHS JJIs MIPOBEACHHS MPAKTHUYECKUX
3aHSATUW, TPYNIOBBIX KOHCYJIbTAlMM, WHIUBUIYAIBHBIX KOHCYJIbTAIlUM, TEKYIIEro KOHTPOJI,
MMPOMEXYTOYHOM aTTeCTalluu, Yd4eOHas ayauTOpPHH, OCHAIIEHHBIE OOOPYIOBAaHUEM W TEXHUYCCKUMH
cpeactBamu  oOydenusi. OcHamleHHOCTh: Kowmmiekt y4yeOHON MmeOenu, HOYTOYK, MPOEKIIMOHHOE
o0opynoBaHue (MyJIbTUMEIUIHBIA TPOEKTOP U IKpPaH).

IlepeyeHb JIMIIEH3MOHHOTO U CBOOOIHO PACIIPOCTPAHAEMOI0 IPOrPAMMHOI0 00ecIeYeHus :

Microsoft Office 2010 Professional Plus (ITaket mporpamm Word, Excel, Access, PowerPoint,
Outlook, OneNote, Publisher)

Microsoft Office 2007 Professional (ITaker mporpamm Word, Excel, Access, PowerPoint, Outlook,
OneNote, Publisher)

Microsoft Windows 10 Professional 64—bit Russian DSP OEI

Microsoft Windows 7/8.1 Professional

Cepucet D11OC OpUIIC

AutoCAD

KOMITAC-3D

IIpu u3ydyeHnu TMCHUILIMHBI B (popMaTe 3J1eKTPOHHOI0 00yUeHus ¢ ucnojb3opannem 10T

Heorpannuennass BO3MOXHOCTh foctyna oOydaromerocs k QMMOC u3 o000l TOYKH, B KOTOPOH
UMeeTCsl JIOCTYH K HH(DOpPMAMOHHO—TEIeKOMMYHUKAaMOHHON cetu «UWHTepHeT» (mamee — ceTh
«HTEepHeT»), KaK Ha TEPPUTOPUU OPTaHU3AIH, TaK U BHE €€.

Hoctyn k cucremam BuacokoHdpepeHncsazn DMOC (MoOunbHas U IEKCTOMHAsT BEPCUU WM KE
BEO—KJIUEHT).

3.2. UndopmanmonHoe obecriedeHUe peaau3anuy mNporpamMmmbl

Jns peanuzanuu nporpaMmbl 0uOnuoTeyHslil (GoHI 00pa3oBaTeNbHOM OpraHu3alK J0JDKEH
UMETb MeYaTHbIe U/UIIH 3JEKTPOHHbIE 00pa3oBaTebHble U MH(POPMAIIMOHHBIE PECYPCHI, PEKOMEH/1yeMble
U1l UCTIOJIb30BaHUs B 00pa30BaTeIbHOM MPOLECCE.

Ilepeyenb pexkoMeHIyeMBbIX Y4eOHBIX M3JAHUI, JONMOJHUTEIbHON JuTeparypsl MHTEpHET—
pecypcoB, 6a3bl JaHHBIX 0H0JAMOTEeYHOTO0 hoHAA:

OcHOBHBIC HCTOYHHUKH:

1. Mopaxosuu A.I'. Maremaruka: anreOpa ¥ Hadajga MaTeMaTU4YeCKOIO aHaJIM3a, F€OMETPHUSL.
AnreOpa u Hayana mMateMmarudeckoro anamuza 10— 11 kmaccel: yueOHUK Uit 00I1e00pa30BaTEIbHBIX
opraHusanuii: 6a3oBblit ypoBenb: B 2 4. U. 1/ A.T'. Mopakosuy, I1.B. CemenoB, —11—e u3a., crep. — M.:
Muemosuna, 2022. — 448c.

2. MopakoBuu A.I'. Maremaruka: anrebpa ¥ Hayajla MaTeMaTH4YeCKOTO aHal3a, T€OMETpUs.
AnreOpa u Hayanma mateMmatudeckoro aHammza 10— 11 kmaccel: yueOHUK Ut 00I1eoOpa3oBaTEIbHBIX
opranu3zanuii: 6a3oBblil ypoBenb: B 2 u. Y. 2 / [A.I'. Mopakosuu u 1p.]; nox pea. A.I'. MopakoBuya. —
11-e u3n., crep. — M.: MHemo3suHa, 2022. — 271c.
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JonojiHUTe/IbHbIE HCTOYHUKM (/17151 BHITIOJIHEHUS] BHEAYTMTOPHOM CAMOCTOSITEIbHOU paboThI):

1. AnexcannapoB A.Jl. Maremaruka: airedpa U Hayaja MaremMaTudeckoro aHanusa. ['eomerpus. 10-11
KJaccel: yue0. s obmeoobpa3zoBat. Opranu3anuii: 6a30Bbii U yriryon. ypoBau / A.Jl. Anekcanapos,
A.JL. Bepuep, B.U. Peokuk. — 3—¢ uza. — M.: IIpocsemenne,2018. — 255 c.

. bammvakos, M.J1. Matemaruka: yaeOHUK [DaekTpoHHbIN pecype] / M.M.bammakoB —2— u3j., cTep.

— Mocksa: KHOPYC, 2021. — 394 c¢. — (Cpennee mpodeccruoHanpHOe 00pazoBaHue). Pexum
noctyma: https://book.ru/book/939220

w N

o o

Ilepuoauyeckue U3TaHUA:
Hayka u xwu3Hb

Ponuna

DKOHOMHMKA KEJIE3HBIX JOPOT

Ilepeuens npodeccHoOHANBHBIX 023 JAHHBIX M1 MHPOPMALMOHHBIX CIPABOYHBIX CHCTEM:
OnexTpoHHas uHpopMalMoHHas oOpas3oBatenbHas cpenga OpUIIC. — Pexum nocryma:
http://mindload.ru/

CIIC «Koncymprant [Tarocy» — Pexum poctyma: http://www.consultant.ru/

Hayunas snextponnas oudanoreka eLIBRARY.RU- Pexxum nocryma: https://elibrary.ru/

OBbC Y4eOHO—MEeTOAMYECKOro IIEHTpa Mo 00pa30BaHUIO Ha KeJIe3HOJOpoKHOM TpaHcnopTe (Db
YMI XKT) — Pesxum moctyma:  https://umczdt.ru/

DbC m3natenscTBa «Jlanb»— Pexxum mocryma: https://e.lanbook.com/

3BbC BOOK.RU- Pexwum pocrtyma: https://www.book.ru/
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4. KOHTPOJIb U OHEHKA PE3YJbTATOB OCBOEHUSA YYEBHOI'O IPE/IMETA
pe3yJIbTaTOB

Kontpons u  ouenka

OCBOCHUA

y4eOHOro

npeaMera

OCYHICCTBIIACTCA

npenoaaBaTcjicM B MPOUCCCC MPOBCACHUA MMPAKTUICCKUX 3aHHTHﬁ, TCCTUPOBAHHA, a TAKIKC BBIIIOJITHCHHUA

OGy‘-IElIOH.II/IMI/ICSI HHIUBUIYAJIbHBIX 3aI[aHI/If/'I.

[Tpomexxyrounas arrectanus B hopme 3aueta ¢ oneHkoit (I cemectp) u nucbMenHoro sx3amena (Il

cemecTp).

Oo6mue komnerenuuu (OK), 1MuHOCTHBIE Pasnen/Tema Tun OIIeHO‘{HlTJIX
pe3yabTarsl (JIP) MepPONpUATHH

OK.01 Bpsibupare crnocoOsr pemenus | P4, Tema 4.8, TectupoBanue
3a/1a4 npodeccuonanpHo | P6, Tema 6.6 VYerHbIl onipoc
NEeSATENbHOCTH IIPUMEHUTEIBHO kK | P7, Tema 7.6
Pa3JINYHBIM KOHTEKCTaM P11, Tema 11.9
JIP 2,4,23,30

OK 02. Ucnonp30BaTh COBpEMEHHbBIE
CpeICTBa MOUCKA, aHAJIU3a U
MHTEpIpeTanuy nHpopmaluu, u
nH(OPMaLMOHHbIE TEXHOJIOTUN JJIs
BBITIOJTHEHUS 33]71a4 PO (decCuoHaIbHOM
NeSITeNIbHOCTH

JIP 2,4,23,30

P7, Tema 7.16

TecTtupoBanue
VYerHbIM onpoc

OK 03. ITnannpoBate 1 peaJn30BbIBaTh
cobcTBeHHOE MPO(HECCHOHATBFHOE U
JUYHOCTHOE pa3BUTHE,
MpeANPUHUMATENbCKYIO IeATEeIbHOCTD B
npodeccuoHanbHOM chepe,
MCII0JIb30BaTh 3HAHUSA 10 (PUHAHCOBOM
IPaMOTHOCTH B Pa3JIMYHBIX KU3HEHHBIX
CUTYaIUIX

JIP 2,4,23,30

P13, Tema 13.8

TectupoBanue
VYcTHbli onpoc

PC3y.TIBTaT BBITIOJTHCHU A

MPAKTUYCCKUX 1

CaMOCTOSITEIHHBIX PabOT

OK 04. 3ddexTuBHO
B3aMMO/ICHCTBOBAThH M PabOTaTh B
KOJUICKTHBE U KOMaH/IE

JIP 2,4,23,30

P2, Tema 2.1

TectupoBanue
VYcrHblit onpoc

OK 05. OcymiecTBIATh YCTHYIO U
MUCbMEHHYIO KOMMYHHUKAIIMIO Ha
rocyJapcTBEeHHOM si3blke Poccuiickoii
denepanyu ¢ y4eToM 0COOEHHOCTEN
COLIMAJIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

JIP 2,4,23,30

P13, Tema 13.1

TectupoBanue
VYcTHBI onpoc

OK 06. IIposBiATE rpaxk1aHCKO-
MaTPUOTUYECKYIO MTO3ULINIO,
JEMOHCTPUPOBATh OCO3HAHHOE
IIOBEJICHUE HA OCHOBE
o0111e4eI0BeYeCKUX [IEHHOCTEH, B TOM
4HCIIE C YIETOM T'apMOHM3ALNH
MEXHAIIMOHAIBHBIX U MEXPEIUTHO3HBIX
OTHOIIEHUH, IPUMEHATH CTaHAAPTHI
AHTUKOPPYNLMOHHOIO NIOBEIECHUS

JIP 2,4,23,30

P7, Tema 7.9

TectupoBanue
YcTHBIN onpoc

Pe3y.]'H>TaT BBITIOJTHCHU A

MPAKTUYCCKUX U

CaMOCTOATCIBbHBIX pa60T
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OK 07. CozeiicTBOBAaTh COXPaHEHUIO
OKpYKarollen Cpebl,
pecypcocOepexeHII0, TIPUMEHSTh
3HaHUS 00 N3MEHEHHUH KIIMMAaTa,
MPUHIUIIBI OEPEKITUBOTO
IIPOU3BOJICTBA, 3PPEKTUBHO
JIEMCTBOBATH B UPE3BbIYANHBIX
CUTYalHsAX

JIP 2,4,23,30

P13, Tema 13.3

TectupoBanue
VYerHbIM onpoc

[IK 1.1. AranuszupoBats padoTy
CTaAaHIUOHHBIX, IICPCTOHHBIX,
MUKPOIIPOI[ECCOPHBIX U
AUATHOCTUYCCKUX CUCTEM aBTOMATUKU
10 MPUHOUITHAJIBHBIM CXEMaM

JIP 2,4,23,30

P 13, Tema 13.2

TectupoBanue
VYerHbIi onpoc

[IK 1.3. IIpoBoaAUThE N3MEPEHUS
IapaMeTpoB MPUOOPOB U YCTPOMCTB
CUTHAJIU3alliU, LEHTpaIu3aluu 1
OJIOKUPOBKH.

JIP 2,4,23,30

P1,Temald

TectupoBanue
VYerHbIM onpoc

[IK 3.2. OcymecTBisATh peryJInpoBKY U
MIPOBEPKY pabOThI YCTPOICTB U
pruOOPOB CUTHATU3ALINHY,
LEHTPAJIN3aLUU U OJIOKUPOBKH.

JIP 2,4,23,30

P 13, Tema 13.7

TectupoBanue

VYerHbIl onpoc
Pe3ynbrat BHIOTHEHUS
MPAKTUYECKUX U
CaMOCTOSITEIHHBIX PabOT

5. HEPEYEHbBb UCITOJIB3YEMBIX METOAOB OBYUYEHUA
5.1 IlaccuBHBIE: JICKIIMH, TECTUPOBAHUE 10 Pa3/eiiaM.

5.2 AKTHBHBIE H HHTEPAKTUBHbIE: KCHUC — CTaJUU, OPCHH—PHUHT.
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