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1. IlHosicHUTEJLHASA 3aIIUCKA

[Tporpamma obmeoOpazoBarenpHOro yueoHoro mpeamera OVIL.03.Y MaremaTtuka yriryo-
JICHHBIA YPOBEHb MpeJHA3HAaueHa i1 U3ydyeHus MareMaTuku B MpoQeccCHOHaIbHBIX 00pa3oBa-
TEJIBHBIX OPraHU3alUAX, PEATU3YIONUX 00pa30BaTeNbHYIO MPOrpaMMy CpeaHero oliiero oopa-
30BaHUs B IpeJesiax OCBOEHHUS OCHOBHOH MNpo(eCCHOHANBHON 00pa30BaTebHON MPOTrpaMMBI
(OIIOII) CIIO Ha 0a3e 0OCHOBHOI'O OOLIEro 00pa30BaHMsI MIPHU MOATOTOBKE KBAaTU(UIIMPOBAHHBIX
pabounx u ciyxamux no npodeccun 35.01.27 Mactep celbcKOX035HCTBEHHOTO TPOU3BOJICTBA.

[TporpamMma o Martemaruke (yriayOJieHHBIH YpOBCHb) Ha YPOBHE CpeIHEro o0Imero oopa-
30BaHuA pa3paboTaHa Ha OCHOBE DenepanibHOro rocy1apcTBEHHOr0 00pa30BaTEIbHOrO CTaHAAP-
Ta cpeaHero ooduiero odpasoaHus (mpuka3 MuHucTepcTBa 00pa3zoBaHus U Hayku Poccuiickoit
Oenepammu ot 17.05.2012 Ne 413 B pen. ot 12.08.2022), ®enepanpHO 00pa3zoBaTeIbHON MPO-
rpaMmoii cpenHero ooOiero oopaszoBanus (mpuka3 Munmnpocsemienuss Poccun ot 23.11.2022 Neo
1014) u ®I'OC CIIO no npodeccuu 35.01.27 Mactep cenbCKOX03iCTBEHHOTO MTPOU3BOICTBRA.

VY4eOHblii mpeqMer MareMaTuka BXOAUT B 0011e00pa30BaTENbHBINA IUKII, MOAIMKI 00s13a-
TeJbHbIC YUeOHBIC MTPEAMETHI M UATAETCS Ha TIEPBOM Kypce 00yUeHUsI.

B snoxy nudpoBoii Tpanchopmanuu Beex cep uernoBeuecKon 1eATeIbHOCTH HEBO3MOXKHO
cTaTb OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 XOpoIleld MaTeMaTH4YeCKOH MOATOTOBKHU.
310 00YCIIOBJICHO TE€M, YTO B HAIIM JHU PACTET YHUCIIO CHEIHATbLHOCTEHN, CBA3aHHBIX C HEMOCPE/I-
CTBEHHBIM NMPUMEHEHHEM MATEMATHUKH: U B cepe SKOHOMHUKHU, U B OM3HECE, U B TEXHOJOTHYe-
CKUX 00JacTsX, U AaKe B T'yMaHUTapHbIX cepax. Takum oOpazoMm, Kpyr oOydaromuxcs, it KO-
TOPBIX MaTeMaTHKa CTAHOBUTCS 3HAUYMMBIM MpeAMeToM, (yHIaMeHTOM OO0pa3oBaHHs, CYIIe-
CTBEHHO pacimmpsercs. B Hero BXoAsST He TOJbKO oOydaromiuecs, MJIaHUPYIOUIUEe 3aHUMAThHCS
TBOPUYECKOM M HCCIIEIOBATENbCKOM paboTOl B 00JIaCTM MaTeMaTUKH, UH(POPMATUKH, (U3UKH,
HSKOHOMMKH U B APYTUX 00JACTAX, HO U T€, KOMY MaTeMaTUKa HY>KHa JIJIsl UCIIOJIb30BaHUS B MPO-
(eccusix, He CBA3aHHBIX HETIOCPECTBEHHO C HEH.

[IpuknanHas 3HAYUMOCTh MAaT€MaTHKH OOYCJIOBJIEHA T€M, YTO €€ MPEAMETOM SBISIOTCS
(GyHIaMeHTaJIbHbIE CTPYKTYpbl Haliero Mupa. be3 KOHKpETHBIX MaTeMaTHMYeCKUX 3HAHUN 3a-
TPYAHEHO MOHMMAaHUE MPUHILUIIOB YCTPOWCTBA M MCIOJIb30BaHUS COBPEMEHHOM TEXHUKH, BOC-
MpUATHE W WHTEPIpEeTanus pasHooOpa3HOM COIHMAIbHON, YIKOHOMHYECKOH, MOJIUTUYECKON HH-
dbopmaruu, mManodpdeKkTuBHA MOBCEIHEBHAS MPAaKTUYECKas JeATeIbHOCTh. Bo MHOrMX cdepax
npodeccuoHanbHON AESITENTbHOCTH TPEOYIOTCS YMEHHMS BBINOJHATH PAacd€Thbl, COCTABISTH ajro-
PUTMBI, TPUMEHATH (OPMYJIIBI, IPOBOAUTH I'€OMETPUUECKUE U3MEPEHHS U MOCTPOEHUS, YUTATh,
oOpabaTheIBaTh, UHTEPIIPETUPOBATh U MPEACTABIAT, HHGOPMAIUIO B BUJAEC TAOIHI], [UAarpaMM U
rpauKoB, MOHUMATh BEPOATHOCTHBIN XapaKTep CIyYalHbIX COOBITUH.

OOyueHnue maTemMaTuke NAaET BO3MOXHOCTh Pa3BUBATh y OOydYaIOIIUXCA TOYHYIO, PAIHo-
HAJIBHYIO ¥ HTHPOPMATUBHYIO peub, yMEHHE OTOMpaTh Hanboiee MOIXOIINe A3bIKOBbIE, CUMBO-
JIU4ecKue, rpaguueckue CpeCcTBa AJis BHIPAKEHUS CYKJICHUN U HATJISTHOTO UX MPECTaBICHUS.

[IpuoputeTHBIMU yensamu 00ydeHUsI MaTeMaTHKE Ha YIi1yOJIE€HHOM YPOBHE SIBIISIOTCS:

— (opMupoBaHUE IEHTPAIBHBIX MAaTEMAaTUYECKUX MOHATHH (YHCIIO, BETMYNHA, T€OMETPH-
gyeckast Gurypa, nepeMeHHasi, BEpOsTHOCTb, (PYHKIMS, MPOU3BOHAS, HHTETpai), oOecrneunBaro-
HIMX MPEEeMCTBEHHOCTh U NMEPCIIEKTUBHOCTh MATEMAaTUYECKOTO 00pa3oBaHusl 00y4arOIIUXCS;

— MoABEACHHE 00YyYalOUIUXCsl HAa JIOCTYITHOM JJIsi HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3U
MaTeMaTUKHU U OKPYKAIOLIEr0 MHUpa, MOHMMAHUI0 MAaTeMAaTUKHU KaK YacTH OOLIEH KyJIbTyphl de-
JIOBEYECTBA;

— pa3BUTHE HMHTEJUIEKTYyaJIbHBIX M TBOPYECKUX CIOCOOHOCTEN 0Oydarommxcs, Mo3HaBa-
TEJIbHOW aKTUBHOCTH, MCCIEAOBATEILCKUX YMEHUHN, KPUTUUHOCTH MBIIIJICHUS, UHTEpPECca K U3Y-
YEHHUI0 MaTEMaTHKU;

— (opmupoBanue (GyHKIIMOHAIBHOM MaTeMaTHYECKOW TPaMOTHOCTH: YMEHHS pacro3Ha-
BaTh MaTEMaTHYECKHE aCIEKThl B PEAIbHBIX JKU3HEHHBIX CUTYalUSX U MPU U3YUYEHUU APYTHX
y4eOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (popMynupoBaTh MX Ha
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A3bIKE MATEMATHKHU U CO3/1aBaTh MaTEMATUYECKHE MOJIENH, IPUMEHITh OCBOCHHbII MaTeMaTHye-
CKUIl anmapar Julsd pelleHHs NPaKTUKO-OPUEHTHPOBAHHBIX 3a/lad, MHTEPIPETUPOBATh U OLCHU-
BaTh MOJIyYEHHbIE PE3YJIbTAThI.

B cootBerctBun ¢ ®I'OC COO Mmaremaruka sBisieTcsl 00s13aTeIbHBIM MPEIMETOM Ha JaH-
HOM YpOBHe oOpa3oBaHus. [IporpaMmoil mo MareMaTHke mperycMaTpuBaeTcs U3ydeHue yueOHo-
ro npeamera «MaremaTukay B paMKax TPEX yUeOHBIX KypcoB: «Auredpa U Hadajga MaTeMaruye-
CKOT0 aHayiu3a», «I eometpus», «BeposITHOCTh U CTaTHCTUKAY.

O0bem 0011€00pa30BaTEILHOIO Y4€0OHOT0 MpeAMeTa
U BUIbI Y4eOHOH padoThI:

Buj yueOHoit padoThl O0bem B yacax
O0beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOT0 IIpeaMeTa 329
BT. U..

1. OcHOBHOE cozepx aHue 286
BT. U..

TEOpPEeTUYECKOe 00yICHNE 285
IIPaKTUYECKHUE 3aHATUS 1
CamocrositenpHas pabora 12
2. IlpodeccnonanbHO OPUEHTUPOBAHHOE COJIEPKaHHE 21
BT. 4.:

TEeOpeTUIecKoe o0yueHune -
MPAKTUYECKUE 3aHATUS 21
Koncynbranuun 4
Ipome:xyTounast aTTecTamus 1o ceMmecrpam (2 cemecmp — 3K3ameH) 6




2. [lnanupyembl pe3yabTaThl 0CBOEHHUsI 00111e00pa30BaTEIbLHOI0 yueoHoro npeamera B coorsercteuu ¢ ®I'OC CITIO
u ®roc cCoo

Koax n HammMeHoBa-
Hue gopMupyeMbIX

IL1anupyemsle

€3yJbTAaThl 0OCBOCHUA IIPEAMETA

o JII/I‘{HOCTHLIe, MeTalpeaAMETHLIC HpeHMeTHLIe
KOMIICTCHIIMU
OK 01 - TOTOBHOCTb K TPY.Ly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYAOTI00HE; IIP6 1 BinageTs METOAAMH JOKA3aTEIbCTB, AITOPUTMAMH PELICHUS 3a/1a4; yMeHHe (HOopMyIupoBaTh
Bri6upath crocoObl pemieHnst | - TOTOBHOCTh K aKTHBHOH JEATEIbHOCTH TEXHOJIOTMYECKOH M COLMAIbHON | OMpenereHHs, aKCHOMBI M TEOPEMBI, MIPUMEHITh HX, MPOBOJIHUTH JOKA3aTeNlbHbIE PACCYKACHHSI B
3aja4 po(heCCHOHANBHON | HANPABICHHOCTH, CIIOCOOHOCTh WHUIIMHMPOBATh, IUIAHMPOBATh M CaMOCTOS- | XOJE PeLICHHUS 3a/1ay;

JACATEIIBHOCTU HNPUMEHUTEIIb-
HO K pa3JIMYHbIM KOHTCKCTaM

TENBHO BBITIOJIHATH TaKyIO I€ATEIbHOCTD;

- HHTEepeC K pa3IMIHBIM cepaM NpohecCHOHATBHON eI TeIbHOCTH,
OBnajieHne yHUBEPCATbHBIMH yIeOHBIMH II03HABATENbHBIMU JEHCTBUSIMU:

a) 0a30BbIe JIOTHYECKHE IeiiCTBUS:

- CaMOCTOSATEIBHO (POPMYIIUPOBATh U aKTyaIU3UpOBaTh IpobiIeMy, paccMar-

pHBaTh €€ BCECTOPOHHE;

- YCTaHaBIMBATh CYIIECTBEHHBIH NMPH3HAK WM OCHOBAaHMS JUISI CPaBHEHUS,

KJIacCU(pUKAUN U 0000IICHNUS;

- OIIpEeNeNATh LN ASSTENILHOCTH, 33aaBaTh MapaMeTpsl U KPUTEPUH UX H0-

CTHXKCHUS;

- BBIABILATH 3aKOHOMEPHOCTH U NPOTUBOPEUUS B PaCCMaTPUBAECMBIX SBJICHU-

AX;

- BHOCUTb KOPPEKTUBBI B JICSTENBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTa-

TOB IIEJISIM, OL[EHUBATH PUCKH IOCIEICTBHI IEITEIbHOCTH;

- pa3BUBATh KPEaTHBHOE MBIILICHNE P PEIICHUH KU3HEHHBIX MIPo0ieM

0) 0azoBbIe HCCJIEI0BATEIbCKUE ICHCTBUS

- BIIAJICTh HaBBIKAMH y4eOHO-HCCIENOBATENHCKOH M MPOEKTHOH HEATENbHO-

CTH, HABBIKaMH pa3pereHus Ipooiem;

- BBIABJIATh NPUYMHHO-CIEJCTBEHHbIE  CBSI3M M aKTyaIM3UpOBaTh 3ajady,

BBIIBUraTh TUIOTE3y €€ pelIeHUs, HAXOAUTh apryMEHTBhI AJIs J0Ka3aTellb-

CTBa CBOUX YTBEPXKJEHUH, 3aJaBaTh IIapaMeTPbl U KPUTEPUU PELLICHUS;

- QHATM3UPOBATh MOTyUYEHHBIE B XO/€ PEIIeHHS 3aJadH Pe3yIbTaThl, KPUTH-

YECKH OLEHWBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATh M3MEHEHHE B HOBBIX

YCIIOBHSAX;

- YMEThb NEPeHOCUTH 3HAaHUS B MO3HABATENBHYIO M NMPAKTHIECKYI0 OOJIacTH

JKU3HEICSTEILHOCTH;

- YMETbh UHTEIpUPOBATh 3HAHUS U3 PAa3HbIX IPEIMETHBIX o0acTeil;

- BBIIBUraTh HOBBIC UJI€H, IIPE/IaraTh OPUTHHAIIBHbIE TOAXOABI U PELICHUs,

M CIOCOOHOCTh MX HCIIOJNB30BaHMs B IMO3HABATEILHON M COLMAIBHON Mpak-

THKEC

ITP6 4 ymeTh onepupoBaTh MOHATHUAMH: (YHKIMS, HENPEpbIBHAS (YHKLHS, TPOU3BO/IHAS, IEPBOOO-
pa3Has, ONpPEAENCHHBI MHTErpal; yMeTh HaXOAWTH NMPOW3BOJHBIC 3JIEMEHTAPHBIX (QYHKIMH, HC-
MOJIB3Ysl CIIPABOYHBIE MAaTEepHANbl; UCCIEROBAaTh B NMPOCTEHIINX CIIydasX (YHKIMH Ha MOHOTOH-
HOCTB, HAXOJUTh HaOOJBIINE U HANMEHBIINE 3HAYeHHsT (QYHKINH; CTPOUTH IrpaduKi MHOTOUWICHOB
C WCIIOJIb30BaHUEM armapara MaTeMaTHYeCKOro aHajH3a; MPUMEHSATh IPOU3BOAHYIO NIPH PEIICHUH
3a7a4 Ha JBIDKCHHE; PEIaTh MPAKTHKO-OPHEHTHPOBAHHBIE 33aa4l HA HAHOOJNBIINE U HAaNMEHBIIHE
3HAYCHUS, HA HAXOX/CHUE ITyTH, CKOPOCTH U YCKOPEHHUS;

IIP6 5 ymeTp omepupoBaTh MOHATUSAMHE: palliOHaNbHAS (QYHKIHA, IMOKa3aTenbHas (QYHKLIUS, CTe-
neHHas (QyHKUus, Jorapupmudeckas GyHKIUS, TPUTOHOMETpUUECKHe (PyHKIHUH, OOpaTHBIE (QyHK-
[[1{; YMEHHE CTPOUTDH IpaMKu N3y4EeHHBIX (QYHKIMH, HCHONB30BaTh TpadMKU IIPH H3YYEHUH TIPO-
LIECCOB M 3aBUCHMOCTEH, P PELICHUH 3a/1a4 U3 APYTHX Y4eOHBIX IPEIMETOB H 33134 U3 PEIbHOH
JKHU3HU; BBIpAXaTh (GOpMyJIaMi 3aBUCUMOCTH MEX]y BEIHYNHAMH;

ITP66 ymeTh pemarh TEKCTOBBIC 3a/ladll Pa3HBIX THIIOB (B TOM YHCIIE HA MIPOLEHTHI, JOJIH U YacTH,
Ha JBIDKEHHE, paboTy, CTOMMOCTh TOBAapOB H YCIIYT, HAJIOTH, 33[a4X U3 00JACTH yIpPaBIECHHS JTHY-
HBIMHU M CeMeiHbIMH (PMHAHCAMH); COCTABIIATH BRIPAXKEHHUSI, yPABHEHHUSI, HEPABEHCTBA U X CUCTEMEI
[0 YCIIOBHIO 3a[a4H, UCCIEN0BATh MOIyYEHHOE PEIICHHE U OIEHHBATh IPABIOIOI00HOCTD PE3ylb-
TaToB;

IIP6 7 ymerp omepupoBaTh MOHATHSAMH: CpeAHee apu(METHYecKoe, MeauaHa, HauOoibllee U
HaMMEHbIlee 3HAYCHUs, pa3Max, JUCHEPCHUs, CTaHAApTHOE OTKIOHEHHE YHCIIOBOTO Habopa; yMeTb
W3BJIEKAaTh, HHTEPIPETHPOBATh HH(POPMALNIO, TIPEICTABICHHYIO B TaOJMIAX, HA JUarpammax, rpa-
(uKax, oTpaXkalollyl0 CBOMCTBA peaJbHBIX MPOLIECCOB M SBJICHHWH; MPEICTABIATH HH(GOPMAIHMIO C
MOMOIIBIO TabJHMI] ¥ UarpaMM; MCCIIeIOBaTh CTATHCTHIECKHE JaHHBIE, B TOM YHCIIE C IPUMEHEHH-
eM rpaUIecKuX METOIOB U IIEKTPOHHBIX CPEJICTB,;

IIP6 8 ymerp omepupoBaTh MOHATHSIMHU: CIyJalHBIA OIBIT M CIy4aifHOE COOBITHE, BEPOSTHOCTH
CITy9qaifHOTO COOBITHS; YMEHHE BEIIHCISTE BEPOSATHOCTD C HCIOIB30BAaHNEM IpauiecKux METOJIOB;
MIPUMEHATH (OPMYIIBI CIIOKEHUSI M YMHOKEHHS BEpPOATHOCTEH, KOMOMHATOPHBIE (DaKTHl U (HOpMYIBI
NpPU PEeIIeHUH 33j1ad; OILEHMBATh BEPOSTHOCTH PEANTbHBIX COOBITHIL; 3HAKOMCTBO CO CIyYaiHBIMH
BEJIMYMHAMH; YMEHHUE MPUBOAUTH NPHUMEPHI TPOSBICHUS 3aKOHA OOJIBIIMX YUCEN B MPUPOTHBIX H
00I1IECTBEHHBIX SBICHUIX;

ITP6 9 ymeTp omepupoBaTh MOHITHSMH: TOYKa, HPsiMasi, TJIOCKOCTh, MPOCTPAHCTBO, ABYIPaHHBIH
YTOJI, CKPEIUBAIONIHIECS MPSIMBIE, TapaUIeIbHOCTD U MEPIIEHIUKYIIIPHOCTS MPSIMBIX H IIOCKOCTEH,
YTOJI MEXy IPSIMBIMH, YTOJ MEXTy IPSIMOH M TNIOCKOCTBIO, YTOJI ME&XIY IUIOCKOCTSIMH, PaCCTOSTHHAE
OTTOYKH JI0 IUIOCKOCTH, PACCTOSIHHE MEXIy MPSMBIMH, PACCTOSHHUE MEXIY IUIOCKOCTSIMH; YMEHHUE
HCTIONB30BATh TIPH PEHICHHUH 3a/ad M3ydeHHBIE (PAaKThl ¥ TEOPEeMbI IIAHUMETPHH; YMEHHE OLCHH-
BaTh pa3Mepbl 00BEKTOB OKPYKAIOIIETO MHUPA;

ITP6 10 ymers onepupoBaTh HOHATHSIMHU: MHOTOIPaHHHK, CEUSHHE MHOTOIPaHHHKA, Ky0, mapaie-
JIeTUIeNl, MpU3Ma, nupamuzaa, GUrypa v MOBEpXHOCTh BpallleHWs, LMJIMHApP, KOHYyC, miap, cdepa,
ceyeHuss QUrypbl BpalleHHs, IJIOCKOCTh, Kacaromascst cdepsl, IMINHIpPA, KOHYCa, IUIOMIAAb I0-
BEPXHOCTU MHUPAMHUIBI, IPU3MBI, KOHYyca, HIIHHIPA, IUIOManb chepsl, 00beM KyOa, IpsIMOYTOIbHO-
TO MapaJuleIeNUIe a, THPaMI/bI, TPU3MBL, IIHHAPA, KOHyca, Iapa; yMeHHe H300pakaTb MHOTO-
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TPAaHHUKH U HOBEPXHOCTH BPAILICHUS, UX CEUECHHS OT PYKH, C HOMOIIBIO YePTEKHBIX HHCTPYMEHTOB
U DJIEKTPOHHBIX CPEJCTB; YMEHHE PAclO3HaBaTh CUMMETPHIO B IMPOCTPAHCTBE; YMEHHE PAcIo3Ha-
BaTh NPABUIIbHbIE MHOTOTPAaHHUKH;

ITP6 13 ymeTh onepupoBaTh NOHATHUSAMU: MIPSMOYTOJIbHAs CHCTEMa KOOP/MHAT, KOOPAMHATHI TOYKH,
BEKTOP, KOOPAMHATHI BEKTOPA, CKATAPHOE MIPOU3BEACHHE, YTOJl MEXIy BEKTOpPaMHU, CyMMa BEKTOPOB,
[POU3BE/ICHNE BEKTOPa Ha YHCIIO; HAXOAUTD ¢ TIOMOMIBIO N3yIEeHHBIX (OpMyI KOOPANHATHI CepeH-
HBI OTPEe3Ka, PACCTOSTHUE MKy ABYMS TOUKAMH;

I1P6 14 ymers BBIOMpATh MOAXOMSAIINHA H3yIeHHBIH METO JUTS PEIIeHHsT 3a1auH, paclo3HaBaTh Ma-
TeMaTH4eckue (hakThl ¥ MaTeMaTHUSCKUE MO B MPUPOIHBIX M OOIIECTBEHHBIX SIBICHUSX, B HC-
KYCCTBE; YMEHHE NMPUBOJUTH NMPUMEPBl MATEMATUUECKUX OTKPBITUH POCCUMCKON M MMpPOBOM Mare-
MaTHUYECKOM HayKH;

[Py 1 ymeTp omepupoBaTh MOHATUSAMHM: OINpEAETICHHE, aKCHOMa, TeopeMa, CICICTBHE, CBOMCTBO,
MpPU3HAK, J0Ka3aTeNbCTBO, PAaBHOCHUIBHBIE (HOPMYIMPOBKH; yMEHHE (OPMYIUpoBaTh oOpaTHOE U
MPOTHUBOIIOJIOKHOE YTBEPIXKJICHUE, MPUBOANTH NPHUMEPHl M KOHTPIPUMEpHI, HUCIOIb30BATh METOX
MaTeMaTHYeCKOil HHIYKIMH; TIPOBOJMTH JOKa3aTelbHbIC PAacCY)KICHHS IPU PELICHHH 3a/1a4, OLCHH-
BaTh JIOTHYECKYIO IIPAaBHILHOCTE PacCyXKICHHUH;

IIPy 2 ymeTs oneprpoBaTh MOHATHUSIMHU: MHOXKECTBO, TIOJMHOXKECTBO, OIIEpalliy HaJl MHOXKECTBAMH;
YMEHHE HCIOIb30BaTh TEOPETHKO-MHOKECTBEHHBIH ammapar Uil OMUCAHUS PEAbHBIX POIECCOB U
SIBTICHHH IIPU PEILICHNUN 3334, B TOM YHCIIE U3 IPYTUX yIeOHBIX IPEIMETOB;

IPy 3 ymerh omepupoBaTh MOHATHAME: Tpad), CBA3HbINA rpad, IepeBo, MUK, rpad Ha IIIOCKOCTH;
YMEHHE 3a7aBaThb U ONHUCHIBATh Ipadbl pa3IMYHBIMU CIIOCOOAMH; MCIIOIB30BaTh Ipadbl IpH pere-
HHH 3a]a4;

IIPy 4 ymers cBOOOAHO ONEPUpPOBATH IOHATHSAMH: COYETaHHUE, NEPECTAHOBKA, YUCIO COYCTAHUMH,
YHCIIO0 TIepecTaHOBOK; OuHoM HbploTOHA; yMEHHE NPUMEHATh KOMOMHATOpPHEIE (aKTHl M PacCcyKie-
HUS U PEIeHUs 3a/1a4;

IIPy 5 ymeTs omepupoBaTh NOHATHSIMH: HATypaJbHOE YMCIIO, LIEJIOE YHUCIIO, OCTAaTOK 10 MOJIYIIO,
panfoHANbHOE YHCIIO, HPPAMOHANPHOE YHCII0, MHOXKECTBA HATypalbHBIX, LENBIX, pAIHOHAIBHBIX,
JIEUCTBUTENBHBIX YHCEN; YMEHHE HCIIOIb30BaTh MPU3HAKU JEIMMOCTH, HANMEHBINH 00muil nenu-
TeNlb U HaNMeHbIIee o0Iee KpaTHoe, alropuT™M EBKIIHIa NMpH pelieHn: 3aad; 3HaKOMCTBO € pas-
JMYHBIMY TTO3UIMOHHBIME CHCTEMaMH CUUCIICHHS;

[Py 6 ymeTs cBOOOJHO ONEpPHPOBATh MOHSATHSAMHU: CTEIEHb C IEJIBIM MOKa3aTesieM, KOpeHb HaTy-
paJbHOM CTeNeHH, CTEeNeHb C pPallMOHAJIbHBIM IOKa3aTeleM, CTENeHb C JeHCTBUTENLHBIM (Belle-
CTBEHHBIM) TI0Ka3aTesieM, JJorapudm 4uciia, CHHYC, KOCHHYC U TAaHT€HC MPOU3BOJIBHOTO YHCIIA;

IIPy 7 ymeTs onepupoBaTh MOHATHAMH: TOXAECTBO, TOXKIECTBEHHOE Npeodpa3oBaHue, ypaBHEHHE,
HEpaBeHCTBO, CUCTEMa ypaBHEHUH M HEPaBEHCTB, PABHOCHIBHOCTH YPaBHEHWIl, HEPABEHCTB M CH-
CTeM, paIMOHAIbHBIE, HPPAMOHAIBHEIE, MTOKA3aTeNbHbIE, CTENEHHbIE, JTOrapH(MHUIECKHe, TPUTO-
HOMETPUYECKNE YPaBHEHUS, HEPABEHCTBA M CHCTEMBI; YMEHHE PEIIaTh ypaBHEHHS, HEPABEHCTBA H
CHCTEMBI C MTOMOIIBIO PA3IIMYHBIX IIPUEMOB; PEIIaTh ypaBHEHHS, HEPABEHCTBA M CHCTEMBI C Iapa-
METPOM; NIPUMEHATL YPABHCHUS, HEPABCHCTBA, UX CUCTEMBI Ul PEIICHUSA MAaTEMATHYECKUX 3a/1ad U
3a7a4y U3 pa3NUuHBIX 00JIacTell HAyKU M peanbHON )KHU3HUY;

ITPy 8 ymeTh cBOOOHO OnepUpoBaTh MOHATHAME: Tpaduk GyHKIMH, 0OpaTHas QYHKINS, KOMIO3H-
s GYHKUMH, TuHelHas GYHKIMS, KBagpaTHuHas (GYHKIUS, CTeleHHas QYHKIMS C IIeTbIM MoKa3a-
TeJleM, TPUTOHOMETprIecKkne (HyHKINH, 0OpaTHbIE TPUTOHOMETpHIECKHe (DYHKINH, OKa3aTebHAsL
u sorapupmMudeckas QyHKINU; YMEHHE CTPOUTH Tpaduku (QyHKIHH, BEIOIHATH MIPE0Opa3oBaHHs
rpadukoB QyHKIMI; yMEHHE UCIIOIb30BaTh IPadUKN GYHKIUH JUIs N3Y9eHUS TIPOIIECCOB U 3aBUCH-
MOCTe#l NpH pelIeHuH 3a7ad W3 APYyruX y4eOHBIX NMPEAMETOB M W3 PealbHON JKM3HU; BEIPAXKATDH
(bOpMyIlaMI/I 3aBUCUMOCTH MEXIY BEIUYUMHAMH; YMEHUEC CBOGOZ[HO OICpHUPOBATh MOHATUAMU: YET-
HOCTh (DYHKLHUH, NEPHOTUYHOCTh (YHKIUH, OTPAaHUUSHHOCTh ()YHKIMH, MOHOTOHHOCTh (DYHKLIUH,
IKCTpeMyM (GYHKIMH, HauOojbliee W HaMMEHblee 3HaYCHHsS (YHKIUHM Ha NMPOMEXYTKE, yMEHHE
MPOBOJUTH HCCIeOBaHUE (YHKIMM; yMEHHE MCIOJb30BaTh CBOMCTBA M rpaduku QyHKIMHA A7s
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pelIeHus: ypaBHEHUI, HEPAaBEHCTB | 3aJ1a4 C IapaMeTpaMu; H300paxaTb Ha KOOPJMHATHOM IIOCKO-
CTH MHO>KECTBA PELICHUN YpaBHEHUN, HEPABEHCTB U UX CUCTEM;

Py 9 ymerb cBOOOJHO ONEPUPOBATH MOHATHSAMU: IOCIEAOBATENIBHOCTb, apH(MeTHuecKas Mmpo-
rpeccusi, TeoMeTpuuecKas IMporpeccus, OECKOHEYHO YObIBAIOIas IeOMeTpUYecKasl MpOrpecCHs;
yYMEHHE 3371aBaTh MOCIEA0BATEIbHOCTH, B TOM YUCIIE C MOMOIIBIO PEKYPPEHTHBIX (hOPMYIT;

ITPy 10 ymeTs oneprpoBaTh MOHATHSIMHA: HEMPEPHIBHOCTD (QYHKIUH, aCHMITOTHI TpaduKa GyHKINH,
nepBasi ¥ BTOpasi MPON3BOJHAS (YHKIHH, T€OMETPUUSCKUH M (U3NUECKUiI CMBICI IPOM3BOIHOM,
nepBooOpa3Hasi, OnpeeNIeHHbIH HHTErpajl; yMEeHNEe HaXOMUT aCHMIITOTHI rpaduka GYHKIUK; yMEHUE
BBIYHCIIITH TIPOM3BOAHBIE CYMMBI, IPOW3BEICHNUS, YaCTHOIO M KOMIIO3MIUH (YHKIWH, HaXOAUTDH
ypaBHEHHE KacaTelbHON K rpaduKy QYHKLIUH; yMEHHE HCIONb30BaTh MPOU3BOAHYIO [UIS HCCIEN0-
BaHUS (YHKIUH, U HAXOXKAECHNUS HAWTYUIIETO PEIIeHNs] B MPUKIAIHBIX, B TOM YHCIIE COIMAIBHO-
9KOHOMHYECKHX U (DM3HUCCKHX 3a]aqax, Ul ONPEIENCHUs CKOPOCTH U YCKOPEHHS; HAXOUTh ILIO-
maau 1 06beMbl (GUTYp € IOMOIIBIO HHTETpaja; IPHUBOIUTH IPUMEPHI MATEMATHIECKOTO MOJIETHPO-
BaHM ¢ ITIOMOIIBIO T depeHanbHbIX YpaBHeHHI;

ITPy 11 ymeTb onepHpoBaTh MOHATHAMH: KOMIUICKCHOE YUCIIO, CONPSKEHHBIE KOMITJIEKCHbIE YHCla,
MOZYJb U apryMEeHT KOMIUIEKCHOTO Yucia, (popMa 3aIllMCH KOMIUIEKCHBIX YHceN (TeoMeTprdecKast,
TPUTOHOMETPUYECKasi M anreOpandeckas); yMeTb IMPOU3BOAUTH apUPMETHUECKUE NEHCTBUS ¢ KOM-
IUIEKCHBIMH YHCIIAMH; IPHBOIUTH IIPUMEPHI UCIIONB30BAHMS KOMIIIEKCHBIX YHCEI;

ITPy 12 ymets CBOOOJHO OIEPHUPOBATh MOHATHSAMHU: CpefHee apudMeTnueckoe, MearaHa, HanboIb-
IIee ¥ HauMEHbIIee 3HAUeHHUS, pa3Max, JUCIEPCHs, CTAHAAPTHOE OTKIOHEHHE AT ONUCAHMS YUCIIO-
BBIX JIAaHHBIX; YMEHHE HUCCIEI0BATh CTATHCTUYECKHE TAHHbBIE, B TOM YHCIE C IPUMEHEHUEM rpadu-
YEeCKHX METOJOB M 3JIEKTPOHHBIX CPEJCTB; Ipad)UuecKu MCCIIEN0BaTh COBMECTHBIC HAOIIONCHUS C
MOMOIIBIO JIMarpaMM pacCenBaHUs U JIMHEHHO perpeccuuy;

ITPy 13 yMeTh HaXOIUTh BEPOSITHOCTH COOBITHH C UCTIOJIB30BaHIEM IpadMIECKHX METOJIOB; IpHMe-
HATB JUISl pelIeHHs 3a1a4 (OPMYIIBI CJIOKSHUSI U YMHOXKCHHUSI BEPOATHOCTEH, (hOpMyITy HOIHOH Be-
posiTHOCTH, (opMmyry BepHymmm, koMOMHaTOpHBIE (akTel U (OPMYIBL; OLEHHBATH BEPOSTHOCTH
peanbHBIX COOBITHI; yMEHHE OIIepHUpPOBATh MOHATHAMI: CITyJaifHas BEIMYHHA, PACTIpEeIeHIe Bepo-
SATHOCTEH, MaTeMaTHYECKOe OXKHUJAHKE, JUCHEePCHs M CTAHAAPTHOE OTKIOHEHNE CITyJalHOI BeIndn-
HBI, QYHKIMM pacTipefeNieHnsl U INIOTHOCTH PAaBHOMEPHOTO, MOKa3aTeIbHOTO M HOPMAIBHOTO pac-
Mpe/ieNIeHNH; yMEHHe HCIIONb30BaTh CBOWCTBA M3YYEHHBIX PACIpeAeNCHUI I pelIeHus 3azad;
3HAKOMCTBO C MOHSTHSMH: 3aKOH OOJBIIMX YHCEN, METOABI BHIOOPOYHBIX HCCIIEIOBAaHMIl; yMEHHUE
MPUBOANTE NPUMEPHI MPOSIBICHHS 3aKOHA OOJIBIINX YMCEN B MIPUPOJHBIX M OOIECTBEHHBIX SIBICHU-
SIX;
ITPy 14 ymeTs cBOOOIHO ONMEpUPOBATH MOHSATUSIMU: TOYKA, IPsIMasi, MIIOCKOCTh, MIPOCTPAHCTBO, OT-
PEe30K, JIyd, TIOCKHH yToJI, ABYTPaHHBIA yroJ, TPEXTPAaHHBIN YToi, MepeceKalomuecs, mapaienb-
HBIE U CKPEIIMBAIOMINECS MPSIMBIE, TAPAIUIENFHOCTh M HEPIeHUKYISIPHOCTD MPSIMBIX U TNIOCKOCTEH,
YTOJI MEXAY MPSIMBIMH, YTOJ MEXAY NPSIMON M IIOCKOCTBIO, YOI MEXAY IIOCKOCTSIMH; yMEHHE
HCTIONB30BATh TIPH PELICHUH 3a/1ad M3YyUeHHBbIE (aKTHl M TEOPEMBI IUIAHIMETPHH; YMEHHE OLCHH-
BaTb pasMEphbI 00BEKTOB B OKpYXXarleEM MUPE; YMEHUE ONIEPHUPOBATH MOHATUIMU: MHOI'OI'PaAHHUK,
CeYeHHe MHOTOTPaHHHKA, PABUIIbHBIH MHOTOIPaHHHK, MPU3Ma, MHpaMuaa, GUrypa u moBepXHOCTb
BpAILlEHUs, UJIMHIp, KOHYC, 1ap, cdepa, pa3BepTka MOBEPXHOCTH, CEUCHHs KOHyca M LWIHHIPA,
napaJuiebHble OCH WM OCHOBaHHUIO, CEYEHHE IIapa, INIOCKOCTh, Kacaromasicss cdepsl, LMIMHIpA,
KOHYyCa; yMCHHE CTPOHUTH CEUCHHE MHOTOTPaHHMKA, M300pakaTh MHOTOTPAHHHKH, QHUTYPHl W IIO-
BEPXHOCTHU BPAIIEHMS, X CEUCHUS, B TOM UHCIIE C TIOMOIIBIO 3JIEKTPOHHBIX CPEJICTB; YMEHHE MIPH-
MEHSTH CBOHCTBA T€OMETPHUIECKHX (UTYP, CAMOCTOSTENHHO (OPMYIHPOBAThH ONPENEICHNS N3ydae-
MBIX (GHTYp, BBIIBUTAaTh TUIIOTE3BI O CBOMCTBAX M IPH3HAKAX FE€OMETPHUYECKUX (HUTYP, 0OOCHOBHI-
BAaTh WM OINPOBEPraTh MX; YMEHHE MPOBOAUTDH KIACCH(UKALMIO GUTYp MO Pa3IMIHBIM MpPU3HAKAM,
BBITIOJIHATH HGOGXOZ[I/IMI)IG JONOJTHUTEIbHBIC TOCTPOCHU A,

ITP15y ymeTs CBOOOJHO ONEPUPOBATH IMOHATHSMH: IUIOLIAAb QUIYpHI, 00beM (UIYpBI, BEIHYMHA
yTJa, PacCTOSHUE OT TOYKH [0 TIOCKOCTH, PACCTOSTHHE MEXAY MPSIMBIMHU, PACCTOSIHUE MEXIY IIIOC-
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KOCTSIMH, IIOIab c(hepsl, IIOMaIs IIOBEPXHOCTH MUPAMU/IBL, IIPU3MBL, KOHYCa, MIIIHHAPA, 00beM
Ky0a, psMOYTOJILHOTO MapalleNenuneaa, MUPaMuIbl, TPU3MBbI, HIIMHAPA, KOHYCa, 11apa; YMEHHE
HAaXOJUTh OTHOLICHHE 00BEMOB MOJOOHBIX GUTYD;

IIPy 16 ymeTh CBOOOJHO ONEPUPOBATH MOHATUSAMU: ABMKCHHE, HMapauICIbHbIA MEPEHOC, CUMMET-
pUs Ha IUIOCKOCTH U B MPOCTPAHCTBE, IOBOPOT, MpeoOpa3oBaHue MOA0OUsSA, MOAOOHBIE (UTYpHI;
YMEHHE Paclio3HaBaTh paBHEIE U IOJ00HEIE (QHUTYpHI, B TOM YHCIE B IPUPOJIE, HCKYCCTBE, apXUTEK-
Type; YMEHHE HCIIOJb30BaTh T'€OMETPHIECKHE OTHOIICHHS, HAXOMUTh F€OMETPHIECKHE BETHUYNHEI
(mmHAa, yrou, mwomaas, 00beM) IIPU PENIeHHH 33134 U3 IPYruX y4eOHbBIX IPEeAMETOB U U3 peanbHOi
JKHU3HY,

Py 17 ymeTs cBOOOJHO OMEpUpPOBATh MOHATHAMH: MPSMOYTOJbHAs CHCTEMa KOOPJAHMHAT, BEKTOD,
KOOPIMHATHI TOUKH, KOOPAWHATHI BEKTOPA, CyMMa BEKTOPOB, MMPOM3BEAECHNE BEKTOPA Ha YHCIIO, pa3-
JI0KeHHE BeKTopa Mo 0as3ucy, CKalsIpHOE MPOU3BEIEHUE, BEKTOPHOE MPOM3BEACHUE, YTOI MEXIY
BEKTOpaMH; yMEHHUE HCIOJIb30BaTh BEKTOPHBIM M KOOPAUHATHBIM METOA JUIS PEIICHUs] TeOMeTpUIe-
CKHX 3aJa4 M 33/1ad APYTUX y4eOHBIX MPEIMETOB; ONEPHPOBATh IMOHATHAMM: MaTpuna 2x2 u 3x3,
OIIPEIEIUTEIb MATPHIIBI, TEOMETPUIECKHUI CMBICIT OIIPEISITUTES;

ITPy 18 ymeTh MOIeIMpoBaTh peanbHbIe CUTYallMy Ha sS3bIKE MaTEMaTHUKH; COCTABIISATH BBIPaXKECHUS,
YpaBHEHUSI, HEPAaBEHCTBA M MX CHCTEMBI II0 YCJIOBHUIO 3aJladM, UCCIEA0BAThH IIOCTPOCHHBIE MOJEIH C
HCTIOIB30BAHHEM allllapaTa anreOpsl, HHTEPIPETHPOBATh MOTYyUCHHBII pe3ylIbTaT; CTPOUTHh MaTeMa-
THUYECKUE MOJIETH C TIOMOIIBbI0 T€OMETPUIECKHX MOHSATUI M BEMYHH, PElIaTh CBA3aHHBIC C HUMHU
MPaKTUYECKHe 3aJadl; COCTABIATH BEPOATHOCTHYIO MOZENb M HMHTEPIPETHPOBATH IMOTyUESHHBIH
pe3yabTaT; pemaTh NpUKIaJHbIe 3aJadl CPeACTBAMU MAaTeMaTHUECKOTO aHalIu3a, B TOM YHCIE CO-
[HAITFHO-9KOHOMHYECKOT0 U (pU3HUEeCcKOro Xapakrepa;

IMPy 19 ymenune BBIOMpaTh MOAXOISIIIMH METOJX JUI PEIISHWs 3aJadyd; HOHMMaHHE 3HAYHMMOCTH
MaTeMaTHK{ B U3y4YEHHHU NPHUPOIHBIX U OOLIECTBEHHBIX HMPOLECCOB M SBICHUH; yMEHUE Paclio3Ha-
BaTh INPOSIBJICHHE 3aKOHOB MAaTEMaTHUKH B HCKYCCTBE, YMEHHE NMPUBOAUTH IPHMEPH MaTeMaTHde-
CKHX OTKPBITHI POCCUICKON U MHUPOBOW MaTeMaTHUECKON HAyKH

OK 02 Hcmons30BaTh COBpe-
MEHHBIC CpEICTBa IOMCKa,
aHaNIM3a M HMHTEPHpETaluu
uHpopmaimu, 1 nHdopmarm-
OHHBIE TEXHOJOTHUH IJIsl BBI-
HOJIHEHUs 3az1au npodeccuo-
HaJIbHOM JIeSTeIbHOCTH

B 00acTH IeHHOCTH HAYYHOTO MO3HAHMS:

- c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH W OOLIECTBEHHON NPAKTHKH, OCHOBAaHHOTO Ha JHa-
J0re KyJlbTyp, CIOCOOCTBYIOLIEr0 OCO3HAHHMIO CBOETO MECTAa B IIOJIHKYJIb-
TYPHOM MHPpE;

- COBEpILICHCTBOBAHME S3BIKOBOH M YHMTATENIbCKOH KYJIBTYpPHI KaK CPEACTBa
B3aHMOJICHCTBUSI MEXIy- YMETh OIEpPUPOBaTh MOHATHSIMHU: TOXIECTBO,
TOXIECTBEHHOE JIOABMHU U MTO3HAHHS MHPA,;

- OCO3HaHHE IIEHHOCTH HAy4YHOH JAEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
HPOEKTHYIO M MCCIIEIOBATEIBCKYIO JEATEIbHOCTh HHANBUIYAIBHO U B IPYII-
mne.

OBnajeHue YHUBEPCAIbHBIMHA Y4€OHBIMH T03HABATEILHBIMU JICHCTBUSIMU:

B) padora ¢ unpopmanmeii:

- BJIaA€Th HaBbIKaMHU MOJYyYCHUA I/IH(bOpMaL[I/II/I M3 MCTOYHHUKOB pPa3HbIX THU-
TI0B, CaMOCTOSITENBHO OCYILIECTBJISITh IOUCK, AHAIU3, CUCTEMATH3ALUIO U
MHTEpHpeTaliio HHGOPMALMU PAa3IHYHBIX BUIOB U GOPM Mpe/IcTaBICHNUS;

- CO3/1aBaTh TEKCTHI B Pa3iMYHbIX (hOpMATax ¢ y4eToM HasHadeHHs HH]op-
MallMH ¥ LEJIeBOH ayuTOpHH, BHIOHpas ONTUMAIbHYIO (HOpMy HpecTaBlie-
HHS 1 BU3YaJIH3alHy;

- OLICHUBATh JOCTOBECPHOCTD, JCTUTUMHOCTDH I/IH(bOpMaLU/lI/l, €€ COOTBCTCTBUEC
MIPpaBOBBIM U MOPAJIbHO-2THYCCKHUM HOPMaM;

- MCIIOJIB30BaTh CPEACTBA I/IH(I)OpMaLLI/IOHH])IX U KOMMYHUKAIIUOHHBIX TEXHO-
JIOTUH B PEHICHNN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpPraHU3allMOHHBIX
3aga4 ¢ cobmroeHreM TpeOOBaHUI 3PrOHOMUKH, TEXHHUKU 0€30MacCHOCTH,

IIP6 5 ymeTp omepupoBaTh MOHATHSAMHE: palliOHaNbHAS (QYHKIHA, ITOKa3aTenbHas (QYHKIUS, CTe-
neHHas (QyHKOus, Jorapupmudeckas QyHKIUS, TPUTOHOMETpUYECKHe (PYHKIHNH, OOpaTHBIE (QyHK-
I[UY; YMEHHEe CTPOUTH TPaUKN N3yIeHHBIX (YHKIHH, HCHOIB30BaTh TPadHKA NIPH H3yUSHUH TIPO-
LIECCOB M 3aBHCHUMOCTEH, NPH PEIICHNH CBOETO0 MECTa B IOJHKYJIBTYPHOM MHpE; 3a/ad M3 JPYrux
y4eOHBIX MTPEMETOB M 3a/1a4 U3 PeabHOM KHU3HY;

IIPy 7 ymeTs omepupoBaTh MOHATHAMHU: TOXKIECTBO, TOXKIESCTBEHHOE MpeoOpa3oBaHye, ypaBHEHNE,
HEepaBeHCTBO, CUCTEMa ypaBHEHUH M HEpaBEHCTB, PABHOCWIHLHOCTh YPaBHEHHH, HEPaBEHCTB U CH-
CTeM, paIMOHAIbHBIE, HPPAMOHAIBHEIE, ITOKA3aTeNbHbIE, CTENEHHbIE, JTOrapH(MHIECKHe, TPUTO-
HOMETPUYECKNE ypPaBHEHUs, HEPABEHCTBA M CHCTEMBI; YMETh PEIIaTh ypaBHEHHS, HEPABEHCTBA H
CHCTEMBI C MTOMOIIBIO PA3IMYHBIX IIPUEMOB; PEIIaTh ypaBHEHUs, HEPABEHCTBA U CHUCTEMEI C Tapa-
METPOM; IPUMEHATh YPaBHEHHMS, HEPABEHCTBA, UX CHCTEMBI JJISI PEIICHHs] MaTeMaTHIeCKHX 3a4ad 1
3aj1a4 U3 Pa3IMYHBIX 00J1acTeil HayKH U peabHO! JKHU3HHU;

[Py 16 ymers CBOGOAHO ONEPHPOBATH MOHATHSIMU: JIBIDKCHHE, IMapaJlUIe/IbHbIA MepeHOC, CHMMET-
pHs Ha IUIOCKOCTH W B NPOCTPAHCTBE, NMOBOPOT, MpeoOpazoBaHue MOH00Ms, MoJoOHbIe (GuUrypsr;
YMETH pacrio3HaBaTh PaBHBIC U HO}IO6H]>IG (bl/[l"ypbl, B TOM YHCJIE B IIPUPOJE, UCKYCCTBE, APXUTECKTY-
P€; YMETh UCIIOIb30BaTh T€OMETPUUECKUE OTHOIICHHS, HAXOJUTh T€OMETPHUIECKHIE BEIMINHBI (IJIH-
Ha, yTroJ, IJIOMaab, 00BEM) NPU PEIICHHH 3a1ad U3 APYTHX y4eOHBIX IIPEAMETOB W U3 PeaslbHOH
JKU3HU




TUTHEHBI, PeCypcocOepeKeHUsI, IPABOBBIX M 3THYECKIX HOPM, HOPM HH(DOP-
MaIlMOHHOM 0€30I1aCHOCTH;

- BJIaJIeTh HAaBBIKAMHU PACIO3HABaHMsS M 3alUThl HHpOpMaIMHU, HHOPMALIH-
OHHO¥ 0€30ITaCHOCTH JINYHOCTH

OK 03 IlnanupoBaTb U pea-
JIN30BBIBATH COOCTBEHHOE
MpoeCCHOHATBHOE W JINY-
HOCTHOE pa3BUTHE, MPEINpPH-
HHMMATENbCKYIO AESTeNbHOCTh
B npodeccHoHabHOM cdepe,
UCIOJIb30BaTh ~ 3HAHUA IO
(UHAHCOBOW TI'PaMOTHOCTH B
Pa3NIUYHBIX JKM3HCHHBIX CH-
Tyawus

B o6nacTr 1yx0BHO-HPaBCTBEHHOT'O BOCIINTAHHMS:
- c(OPMHUPOBAHHOCTH HPAaBCTBEHHOTO CO3HAHUS, 3THYECKOTO ITOBE/ICHNS;
- CITIOCOOHOCTH OIIEHHWBATh CHTYAI[MIO W NPHHAMATh OCO3HAHHBEIE PEIICHH,
OpPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHbBIC HOPMBI U LIEHHOCTH;
- 0CO3HaHME JUYHOTO BKJIaJa B IOCTPOEHUE YCTOHYMBOTO OyIyILero;
- OTBETCTBEHHOE OTHOIICHHE K CBOMM POJMTENSM U (WIH) APYTHM HIEHAM
CEMBH, CO3/IaHUIO CEMbU HAa OCHOBE OCO3HAHHOT'O MPHHATHS LIEHHOCTEH ce-
MEIHOM )KU3HU B COOTBETCTBUU C TPAAULIUAMHU Hapo10B Poccun;

OBnajieHHue YHHUBEPCATbHBIMH PETYIATHBHBIME ACHCTBUAMHU:
a) CaMOOPraHHU3aLHus:
- CaMOCTOSATENIBHO OCYLIECTBIIATh I03HABATEIILHYIO AEATEIbHOCTD, BBISBIAThH
npoOJIeMBl, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aladMl B 0Opa3oBa-
TEJIbHOH JIESTEIbHOCTH U )KU3HEHHBIX CUTYaLUsX;
- CaMOCTOSTENIBHO COCTABIATH IUIAH PEIICHHS MPOOJIEMBI C yIETOM HMEIo-
HIUXCSL PECYPCOB, COOCTBEHHBIX BOZMOYKHOCTEH M HPEINOYTECHHIA;
- JaBaTh OIIEHKY HOBBIM CHTYaIlHsM; CIIOCOOCTBOBaTb (POPMHPOBAHHIO H
MPOSBICHUIO MIMPOKOH 3pYIUIUH B Pa3HBIX 00ONACTAX 3HAHWH, MOCTOSHHO
HOBBIIIATH CBOH 00pa30BaTeIbHBII U KyJIbTYpPHBIH YPOBCHB;
0) CAMOKOHTPOJIb:
- NCTIOJIB30BATh IPUEMBI pe(ICKCUH JUTs OLIEHKH CUTYalHH, BEIOOpa BEPHOTO
peLIeHus;
- yMETh OLCHUBATh PUCKH W CBOEBPEMEHHO NPHHHMATh PEIICHHS MO HX
CHIDKEHUIO;
B) YMOIMOHAIBHBIN HHTEJIEKT, IPEeINoIaralonmi copMHUpOBaHHOCTD:
- BHYTPEHHEH MOTHBAINH, BKIIOYAIOMIEH CTpeMIICHNE K JOCTHKEHHIO IIENN
U ycHexy, ONTUMM3M, MHUIMATUBHOCTb, yMEHHE NEHCTBOBaTb, MCXOIS U3
CBOUX BO3MOXKHOCTEHH;
- SMIIATUY, BKIIOYAIOIIEH CIIOCOOHOCTh MOHMMATh 3MOIOHAIBHOE COCTOS-
HHE JIPYTHX, YYUTHIBATH €r0 MPU OCYLIECTBICHUH KOMMYHHKAIUH, CIIOCO0-
HOCTB K COTYBCTBHIO H COTIEPEKUBAHHIO;
- COIMAIbHBIX HAaBBIKOB, BKITIOYAIOIMINX CIIOCOOHOCTH BBICTPAaUBATh OTHOIIIE-
HUSA C JPYTUMH JIIOABMH, 3a00THTBCS, MPOSBISATH MHTEPEC M pa3periaTh
KOH(IIMKTHI

IIP6 3 ymers omepupoBaTh MOHATHSIMU: PallMOHAJIbHBIC, MppAlMOHATbHBIE, ITOKa3aTeIbHbIE, CTe-
HIeHHbIe, JIoTapu(pMUUecKre, TPHTOHOMETPHYECKIE YPaBHEHHS 1 HEPaBEHCTBA, X CUCTEMBI;

I1P6 10 ymers omepupoBaTh NOHATHSIMHI: MHOTOTPAaHHHUK, CEYEHHE MHOTOTPaHHHKA, KyO, Imapajuie-
JIeTUIeNl, pU3Ma, NMupaMuza, GUrypa M IMOBEPXHOCTh BpAIleHHMs, IMIMHApP, KOHYyC, map, cdepa,
ceyeHus (UTyphbl BpalleHHs, IIOCKOCTh, Kacaromascs cdepsl, IMUINHIpA, KOHYyca, IUIOMAAb IO-
BEPXHOCTHU NUPaMH[bl, IPU3MBbI, KOHYCa, LIIMH/Pa, IIIomansb cdepsl, 00beM Kyba, MpsiMOyroJibHO-
ro mapajulesienunesia, TMpaMUuIbl, TPU3Mbl, LHIHHAPA, KOHYyca, IIapa; yMEHHe H300paxaTh MHOTO-
TPaHHHUKHU U TIOBEPXHOCTH BPAIIEHUS, UX CEYEHUS OT PYKH, C TIOMOILIBIO YEPTEKHBIX HHCTPYMEHTOB
U 3JIEKTPOHHBIX CPEICTB; YMETh PAacHo3HaBaTb CHMMETPHUIO B IIPOCTPAHCTBE; YMETh PAclO3HABaTh
MpaBHJIbHBIE MHOTOTPaHHHKH;

ITP6 13 ymeTb omepupoBaTh HOHATHAME: NMPSIMOYTOJIbHAS CUCTEMa KOOPANHAT, KOOPAWHATHI TOUKH,
BEKTOP, KOOPJUHATHI BEKTOpa, CKAJLIPHOE IIPOU3BEICHUE, YTOJI MEXKAY BEKTOpaMHU, CyMMa BEKTOPOB,
NPOU3BE/ICHNE BEKTOpA Ha YHCIIO; HAXOAUTD C TIOMOLIBIO N3yYEeHHBIX (OpMyIl KOOPANHATHI Cepelv-
HBI OTPE3Ka, PACCTOSHUE MEXKAY ABYMsI TOUKaAMHU

OK 04 DddextrBHO B3auMO-
JIecTBOBaTh MU padoTaTh B
KOJUIEKTHUBE M KOMaH/Ie

- TOTOBHOCTb K CaMOPa3BUTHIO, CAMOCTOSATENILHOCTH M CaMOOIIPEIEICHUIO;
- OBJIQJICHUE HaBBIKAMHU Y4eOHO-HCCIIE0BATEIBCKON, IIPOSKTHOM U COHAITb-
HOU JIeATeIHbHOCTH;

OBJ’[a}IeHI/Ie YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMU )leﬁCTBHHMHZ
0) coBMecTHasl 1eATEJIbHOCTh:
- IOHUMATh U KCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHONW U MHAMBUTyaTbHON
paboTsr;
- IPUHUMATD L€ COBMECTHOM AEATEIbHOCTH, OPTaHU30BLIBaTh U KOOPIHU-
HUPOBATh JCHCTBUS MO €€ JOCTHKEHHIO: COCTABIATH IUIaH JCUCTBUH, pac-
OpeaeisaTb poJii € Yy4€TOM MHEHHI Y4aCTHUKOB O6Cy)l()laTb PEe3yJIbTAThI
COBMECTHOH paboThI;
- KOOPAWHHUPOBATh U BBINIOJIHATH pa60Ty B YCJIIOBHUAX PEAJIbHOI'O, BUPTYyallb-
HOTO U KOMOMHHPOBAHHOTO B3aHMOJICHCTBYS;

IIP6 8 ymers onepupoBaTh MOHATUSIMU: CIyYalHBIH ONMBIT M CIy4aifHOE COOBITHE, BEPOSTHOCTH
CIIy4aifHOro COOBITHS; YMETh BBIYHCIISATH BEPOSTHOCTH C MCIIOJIb30BaHHEM Ipad)UuecKuX METOJIOB;
HIPUMEHATH (GOPMYJIIBI CIIOKEHHSI U YMHOXKCHUsI BEPOSITHOCTE, KOMOMHATOpHBIE (akThl  GOPMYIIBI
IpH PEIICHUH 33/1a4; OIICHWBATh BEPOSTHOCTU PEAbHBIX COOBITHIA; 3HAKOMCTBO CO CITy4allHBIMU
BEJIMYMHAMH; YMEHHUE NPUBOANUTH IPUMEPHI TPOSBICHUS 3aKOHA OOJIBIINX YHCEN B MPUPOTHBIX H
OOIIECTBEHHBIX SBICHUSX;

IIPy 6 ymeTs cBOOOJHO ONEpPHPOBATH MOHSATUSIMU: CTENEHb C IIETbIM IMOKa3aTeleM, KOpeHb HaTy-
paJbHOHN CTENeHH, CTENeHb C PalMOHAJIBbHBIM IIOKa3aTeleM, CTENEeHb C JEeHCTBUTENBHBIM (BeIe-
CTBEHHBIM) TI0Ka3aTesieM, JJorapudm yucnia, CHHYC, KOCHHYC U TAHTEHC MPOU3BOJIBHOTO YHCIIA;

ITPy 8 ymeTh cBOOOHO OmepUpoBaTh MOHATHAME: TpaduK GyHKIMH, oOpaTHast QYHKINS, KOMIIO3H-
s GYHKUMH, TuHelHas: GYHKIMS, KBagpaTHuHas (GYHKIUS, CTeleHHas QYHKIMS C IIeTbIM MoKa3a-
TeNleM, TPUrOHOMETpUUeckue (HYHKINH, 0OpaTHbIE TPUTOHOMETpHUYeckre (QYHKIMH, TOKa3aTeabHas
u sorapupmuueckas (QyHKIUH; yMETh CTPOHUThH rpauKy (QYHKIHMH, BBITOJIHATH IpeoOpa3oBaHUs
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- OCYHIECTBIIATH TIO3UTHBHOE CTPATETHYECKOE MOBEACHHUE B PA3IMYHBIX CH-

TyalusX, MPOSIBIATH TBOPYECTBO U BOOOpaXkeHHe, ObITh HHULIMATHBHBIM.
OBnaieHne YHHBEPCATbHBIME PETyJISTUBHBIMU ACHCTBHAMHU:

I) NPUHSTHE ceDsl U APYTUX JIIO/Iei:

- MPUHUMATh MOTHBBI ¥ apryMEHTHI APYTHX JIOACH NP aHAIU3e pe3ysbTa-

TOB JICATCIILHOCTH;

- IPU3HABATh CBOE MPABO H MPABO JAPYTUX JIOJICH HA OMNOKH;

- pa3BUBATh CIIOCOOHOCTHh MOHUMATH MU C MO3MIIUHU JIPYTOr0 YEIOBEKa

rpapukoB (QYHKIUI; yMETh HCIOJIB30BATh TPadUKKH QYHKIUH JIS U3y4EHHs IIPOIECCOB U 3aBUCH-
MOCTell MpU pelIeHuH 3a7ad U3 JPYyrux y4eOHBIX MPEIMETOB M U3 pPEeabHOHN KHU3HU; BBIPAXKATb
(dopMynaMH 3aBUCHMOCTH MEXIY BEIMYMHAMM; YMETh CBOOOJHO ONEPUPOBATh MOHATHAMH: HET-
HOCTb (DYHKLHMH, TIEPHOJUYHOCTh (YHKIUH, OTPAHUYCHHOCTh (DYHKIMHM, MOHOTOHHOCTb (DyHKIIHH,
3KCTpeMyM (QYHKIMH, HanOoJIbIIIee 1 HAaUMEHbIIIee 3HaUeHNs (PYHKIUH Ha MPOMEXKYTKE; yMETh TPO-
BOJUTH HCCIIEZIOBaHNE (DYHKIMU; YMETh HCIIOJIB30BaTh CBOMCTBA U TpadMKy (GYHKIUH IS pelIeHUs
YpaBHEHHUI, HEPaBEHCTB U 3aJay C MapaMeTpaMH; H300pakaTh Ha KOOPAWHATHOW IIOCKOCTH MHO-
JKECTBA PCLICHUN YpaBHEHUI, HEpaBEHCTB U UX CUCTEM

OK 05 OcymecTBisiTh ycT-
HYI0 U IHCBMEHHYI0O KOMMY-
HHUKAaI[UI0 Ha TOCYIapCTBEH-
HOM sA3bike Poccuiickoii ®e-
JIepalui ¢ y4eTOM OCOOCHHO-
CTEll COIMAIBHOTO M KYJb-
TYPHOTO KOHTEKCTa

B 065acTi 3CTETHYECKOr0 BOCIUTAHUSL:
- 3CTETHYECKOEe OTHOLICHHE K MHpY, BKIIOYas ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAa M OOLIECTBEHHBIX OTHOIICHHIA;
- CIIOCOOHOCTH BOCIIPHHUMATH PA3NYHbIC BUIBI HCKYCCTBA, TPAIHUIHU TBOP-
YECTBO CBOETO M JPYTUX HAPOAOB, OLIYIIATh IMOLMOHAIBHOE BO3ICHCTBUE
HCKYCCTBA;
- YOSKJCHHOCTh B 3HAUUMOCTH JUISI JINYHOCTH U OOIIECTBA OTCYCCTBCHHOTO
U MHPOBOTO HCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPAJAMUIUA U HAPOIHOTO
TBOPYECTBA;
- TOTOBHOCTh K CaMOBBIP@XEHHIO B Pa3HBIX BHAX HUCKYCCTBa, CTPEMIICHHUE
MPOSIBISATH KA4eCTBA TBOPUYECKOH JINYHOCTH;

OBnageHne yHHBEPCAIbHBIMI KOMMYHUKATHBHBIMU JICHCTBUSIMHU:
a) o01eHue:
- OCYILIECTBIISITh KOMMYHHUKAIIMU BO BCEX cdepax jKU3HM,
- pacrmo3HaBaTh HEBepOaNbHBIC CPENCTBA OOIICHUS, MOHUMATh 3HAYCHUC
COLIMATIbHBIX 3HAKOB, PACIIO3HABATH MPEINOCHUIKH KOH(DIMKTHBIX CUTYAIMN
M CMATYATh KOHQIUKTHI;
- pa3BEepHYTO U JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIOJIB30BAaHUEM
SI3BIKOBBIX CPEJICTB

IIP6 7 ymers omepupoBaTh HOHATHUSAMH: CpeiHee apUMeTHYecKoe, MeauaHa, HauOousipliee U
HaUMEHbIIee 3HAYCHUS, Pa3Max, AUCIEPCHs, CTAHIAPTHOE OTKIOHEHHE YHCIOBOTO HabOpa; yMeHue
U3BJIEKaTh, HHTEPIPETHPOBATh MH(OPMALHIO, IPEACTABICHHYIO B TabiMIaX, Ha JUarpaMmax, rpa-
(HKax, OTPAXKAOIIYI0 CBOWCTBA PEAIbHBIX MPOLECCOB U SIBJICHMIT; MPEACTaBIATh HHOOPMALHIO C
MOMOLIBIO TAOJIHI U IHarpaMM; HCCIEA0BaTh CTAaTHCTHYECKUE JaHHBIC, B TOM YHCIIE ¢ IPUMEHEHH-
eM rpa)UuecKuX METOIOB M AJIEKTPOHHBIX CPEICTB;

IIP6 9 ymers omepupoBaTh NMOHATHAMM: TOUKA, NpsMasi, INIOCKOCTh, MMPOCTPAHCTBO, JABYIPaHHBIH
YOI, CKPEeIUBAIOIIIECs MPSIMBIE, MapaUIeIbHOCTD U MEPIEHIUKYIIIPHOCTE NPSIMBIX H IUIOCKOCTEH,
YTOJI MEXY IIPSIMBIMH, YTOJ MEXTy IPSIMOH H INIOCKOCTBIO, YTOJI MEeXAY IUIOCKOCTSIMH, PACCTOSTHUE
OT TOYKH 0 IUIOCKOCTH, PACCTOSHHUE MEXKIY HPSIMBIMHU, PACCTOSIHHE MEXKAY IUIOCKOCTSMH; YMETh
UCIOJIb30BaTh MPH PEIICHUM 3a]a4 U3YYeHHbIC ()aKThl U TEOPEMbI IIIAHUMETPHHU; YMCHHE OLCHH-
BaTh pa3Mepbl 00BbEKTOB OKPYKAOIIETr0 MUPa

K 1.2. IIpomsBogute pe-
MOHT Y3JIOB W MEXaHU3MOB
CEJIbCKOXO3SHCTBEHHBIX ~ Ma-
IIMH ¥ 000pyJOBaHUSL.

I'pasicdanckoe socnumanue
- TOTOBHOCTh BECTH COBMECTHYIO JIESITEIbHOCTh B HHTEPECAX TPAXKIAHCKOTO
00IIIeCTBa, YYaCTBOBaTh B CAaMOYIIPABJICHHH B 00I1e00pa30oBaTeIbHONW Opra-
HU3AIIMU U JETCKO-FOHOIIECKUX OPTaHUu3aIlHsX;
- YMCHHE B3aMMOJICHCTBOBaTh C COIUAIBHBIMH HHCTHTYTAMH B COOTBET-
CTBHH C WX GYHKIUSAMHA H Ha3HAYCHUEM
Tpyoosoe socnumarue
- TOTOBHOCTb K TPYly, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPYAOIIO0HE;
- TOTOBHOCTB H CIIOCOOHOCTH K 00pa30BaHMIO U caMOOOPa30BaHMIO HA MPO-
TSDKCHHUH BCEH KU3HU
Dkonoeuueckoe gocnumanue
- He IPUHUMATh JEHCTBUS, IPUHOCAIIUE BPE OKPYKAIOLEN cpene;
- yMeTb IPOTrHO3UPOBATh HeGJ’[aFOl’IpI/IﬂTHbIe 3KOJIOTUYECKHE ITOCICOACTBUS
NpeANPUHUMACMBIX ICHCTBUH, MPEIOTBpPAILATh HX.

OBazicHUe YHUBEPCATFHBIME yIeOHBIMH TO3HABATEIBHBIMU JICHCTBUSIMUA:
a) 0azoBble JJOrMYecKUe AeiCTBHUS:
- CaMOCTOATENFHO (POPMYIIUPOBATH U aKTYalTU3UPOBATh IPOOIIEMY, paccMaT-
pUBAaTh €€ BCECTOPOHHE;
- OMpEneNATh IeIH ACATCIBHOCTH, 3aaBaTh MapaMeTPbl U KPUTEPUH UX JI0-
CTUKCHUS,
- BBIABJIATH 3aKOHOMECPHOCTH U IPOTHUBOPEYNA B paCCMaTprUBACMbIX ABJICHU-
X

- BHOCHUTH KOPPEKTHUBLI B JICATCIIbHOCTh, OUCHUBATL COOTBETCTBUEC PE3YJIbTa-

I1P6 4 ymeTb omepupoBaTh MOHATHSIMUA: (GYHKIHS, HETPEpbIBHAS (QYHKIHS, TPOU3BOIHAS, IEPBOOO-
pa3Hasi, ONpEeAENeHHBII MHTErpal; yMeTh HAaXOAWTh MPOWU3BOJHBIC 3JIEMEHTAPHBIX (QYHKIMH, HC-
MOJB3Ysl CIIPABOYHbIE MATepPHANbl; UCCIEA0BAaTh B MPOCTEUIINX CIydasx (YHKIMM HA MOHOTOH-
HOCTb, HAXOJJUTh HaUOOJIBIINE U HANMEHbIINE 3HaYeHHs1 QYHKINIT; CTPOUTH rpad UKy MHOTOYJICHOB
C WCIIOJIb30BaHUEM arapara MaTeMaTHYeCKOro aHajH3a; MPUMEHSATh MPOU3BOAHYIO NPH PEIICHUH
3a/1a4 Ha JB)KCHHE; PEIlaTh IPAKTHKO-OPHEHTHPOBAHHBIC 3a7aul Ha HAHOOJBIINE U HAUMECHBIIINE
3HAa4YEHNs, HAa HAXOXKJICHHUE MYTH, CKOPOCTH M YCKOPEHHS;

IIP6 5 ymeTp omepupoBaTh MOHATHSAMHE: palliOHaNbHAS (QYHKIHA, IMOKa3aTenbHas (QYHKIUS, CTe-
neHHas (QyHKOus, Jorapupmudeckas GyHKIUS, TPUTOHOMETpUYECKHe (PYHKIHNH, OOpaTHBIE (QyHK-
[IMY; YMEHHE CTPOUTH rpad)MKu U3YYeHHBIX (QYHKIHMIL, HCTIONB30BaTh TpadUKH IPH M3y4EHUH IIPO-
LIECCOB M 3aBUCHMOCTEH, IPH PELIeHUH 3a/1a4 U3 JAPYTHX Y4eOHBIX MPEIMETOB H 33134 U3 PeaIbHOH
JKU3HU,; BbIpAXXaTb d)OpMyJ'laMl/I 3aBUCUMOCTH MEXY BEIINIUHAMU;

ITP6 6 ymeTh pemath TEKCTOBBIC 3aa4YM Pa3HBIX THIIOB (B TOM YHCIIE Ha MPOLIEHTHI, 1O U YacTH,
Ha ABHUXCHHC, pa60Ty, CTOMMOCTb TOBApoOB U YCJIYI, HAJIOTH, 3ala4u U3 OGJ’IaCTl/I yHOpaBJICHUSA JIA4Y-
HBIMH U CeMeHHbIMH ()HHAHCAMH ); COCTABIIAThH BBIPAXKCHHUS, YPABHEHHS, HEPABEHCTBA M UX CUCTEMbI
M0 YCJIOBHIO 33/1a4M, UCCIIEI0BATh MOJTyYEHHOE PElICHHE M OLIEHUBATH MPABIONOI00HOCTh PE3yiib-
TarToB;

PG 7 ymerh omepupoBaTh MOHATHIMH: CpelHee apuMETHUecKOe, MeluaHa, Haubonbliee H
HauMEHbLIee 3HAYCHHs, pa3Max, JHUCIEPCHs, CTaHIAPTHOE OTKIOHEHWE YHCIOBOTO HAabOpa; yMeTh
M3BIICKATh, HHTEPIPETHPOBATh HH(POPMAIIHIO, IPEACTABICHHYIO B TabJMIax, Ha JUarpamMax, rpa-
(uKax, oTpaXkalollyl0 CBOIMCTBA peajbHBIX MPOLIECCOB M SBJICHHUH; MPENCTABISTE MHPOPMAIHIO C
HOMOII[IO TAONHUII M THAarpaMM; HCCIeI0BaTh CTaTHCTUYECKHUE AaHHbIE, B TOM YHCJIE C MPUMEHEHH-
eM rpa)UuecKuX METOIOB M HJICKTPOHHBIX CPECTB;
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TOB LIEJISIM, OLICHMBATH PUCKH TIOCJICACTBUI ACATEIHHOCTH;

- pa3BUBATh KPEaTHBHOE MBILUICHHE TIPH PELICHUH KXHU3HEHHBIX MPOo0IieM

0) 0azoBbIe HCCJIEI0BATEIbCKUE IEHCTBHS:

- CII0COOHOCTH U TOTOBHOCTH K CAMOCTOSITEIbHOMY MOUCKY METOJOB pele-

HUSI IPAKTUYECKHX 3a7a4;

- YMETh NMEPEHOCUTH 3HAHUS B MO3HABATCIBHYIO U MPAKTHYCCKYIO 00NacTH

JKU3HEAEITEIbHOCTH,

- YMETh HHTETPUPOBATH 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JacTeif;
OBJajicHUe YHUBEPCATLHBIMA KOMMYHUKATHBHBIMU JICHCTBUSIMH:

a) o0enune

- BIIAJICTh PA3IMYHBIMU CIIOCOOAMH OOIIEHHUS U B3aMOICHCTBHUS

0) coBMeCTHAas 1eATeJIbHOCTD:

- IOHUMATh U UCIOJIb30BATH NPEUMYILECTBa KOMAaHAHOW U MHIUBHIYaNbHON

paboTsI;

- KOOPJMHHUPOBATh U BBIMOJNHATh PAa0OTY B YCIOBHUSAX PEATLHOTO, BUPTYallb-

HOT'0 ¥ KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

- OCYIIECTBJIATH TO3UTHBHOE CTPATETHUECKOE TMOBEACHHE B PA3IMYHBIX CH-

Tyalusx, MPOSBISATH TBOPUYECTBO U BOOOPaKEHUE, OBITh MHUIIHATHBHBIM.
OBazicHUE YHUBEPCAIBHBIMH PETYIATHBHBIMU 1CHCTBUSMHU:

a) caMoOpraHu3aums:

- CaMOCTOSITEIBHO COCTaBJIATH IUIaH PEUICHUS MPOOJIEMBI C Y4€TOM HMEIO-

IIUXCS PECYPCOB, COOCTBEHHBIX BOZMOYKHOCTEH M MPEIMOYTCHHIA;

- JlaBaTh OIICHKY HOBBIM CHTYallUsM; CIOCOOCTBOBATH (JOPMUPOBAHUIO H

MPOSIBJICHHUIO IMUPOKON SPYIUIIMU B Pa3HBIX O0NACTSIX 3HAHHMA, MOCTOSHHO

MOBBIIMIATH CBOIT 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBCHB;

0) CAMOKOHTPOJIb:

- YMETh OILICHWBATh PHCKA M CBOEBPEMEHHO NPHHUMATH PEIICHHS 10 HX

CHIDKEHHUIO,

B) YMOLUMOHAJIbHBIA HHTEJIEKT:

- BHYTPEHHEHW MOTHBALINH, BKIIOYAIOIIEH CTpEMIICHHE K TOCTIDKCHHIO IIETH

W yCIexy, ONTHMH3M, WHHUIMATHBHOCTh, YMEHHE ICHCTBOBATh, MCXOIS U3

CBOHMX BO3MOXHOCTEIA;

IIP6 10 ymeTs omepupoBaTh IMOHATHAMH: MHOTOTPAaHHUK, CEUeHIEe MHOTOTpaHHUKA, KyO, rapare-
Jenunes, npusMa, nupamuaa, GUrypa M IOoBEpXHOCTh BpAILCHUs, LMIMHIP, KOHYC, mmap, cdepa,
ceyeHnst QUrypsl BpallleHUs, IUIOCKOCTb, Kacamomascs cdepbl, LWHIMHIPA, KOHYCa, IUIOLWAAb I10-
BEPXHOCTHU NUPaMH[bl, IPU3MBbI, KOHYCa, LMIMH/pA, oAb chepsl, 00beM KyOa, MpIMOYroIbHO-
ro napajuleenuIesa, TMpaMuIbl, MPU3MBI, [IWIHHAPA, KOHyca, I1apa; yMEHHEe U300pakaTh MHOTO-
TPAaHHUKH U TOBEPXHOCTH BpAIICHUS, X CEUECHHS OT PYKH, C HOMOIIBIO YePTEKHBIX HHCTPYMEHTOB
U DJIEKTPOHHBIX CPEJCTB; YMEHHE PACIIO3HABaTh CHMMETPHIO B IIPOCTPAHCTBE; YMEHHE PAcCIIO3HA-
BaTh NPABIIIbHBIE MHOTOTPAaHHUKH;

IIP6 12 ymeTp BBMHCIATH FeOMETPHUYECKHE BEJNYUHBI (JUIMHA, YToJl, IUIONManb, 00beM, IUIOMaab
HOBEPXHOCTH), UCIOJb3Yys U3y4CHHBIC (OPMYIIBI U METOIbI;

ITP6 13 ymeTh onepupoBaTh HOHATHUSAMU: MIPSMOYTOJIbHAS CHCTEMa KOOPAHHAT, KOOPAHUHATHI TOYKH,
BEKTOP, KOOP/IMHATHI BEKTOPA, CKAISIPHOE IPOU3BEICHUE, YTOJI MEXKIy BEKTOPAMH, CyMMa BEKTOPOB,
NPOM3BE/ICHIE BEKTOPA Ha YHMCIIO; HAXOAUTH C MOMOLIBIO H3y4EHHBIX ()OPMYJT KOOPAUHATHI CEepeIH-
HBI OTpEe3Ka, PACCTOSTHHE MEXKY IBYMS TOUKaMH;

ITPy 8 ymeTs cBOOOHO ONEPHPOBATH MOHATUSAMU: TpaQuK GYHKINH, 00paTHAsk QYHKIUS, KOMIIO3HU-
s GyHKIMH, TUHeHHas QyHKIMS, KBagpaTudHas QyHKIMs, CTelleHHast QYHKIMS C [eJbIM [ToKa3a-
TelleM, TPUrOHOMeTpUUIeckne (YHKIUH, 0OpaTHBIE TPUTOHOMETPUYECKUE (YHKIIMH, TOKa3aTeabHas
u norapupmmuyeckas GpyHKIUH; yMEHHE CTPOWUTH Tpauku (QyHKUWH, BBHIIONHATH MpeoOpa3oBaHUs
rpa¢uKoB QpyHKIUI; yMEHHE UCIIOIB30BaTh Tpapuku GyHKIUI A U3yUEeHHUs IPOLIECCOB U 3aBHCH-
MOCTEH IpH PEIICHHH 3a/iad U3 JPYTHX y4eOHBIX NPEIMETOB M M3 PEalbHOW JKM3HU; BBIPAXKaTh
(dhopMynaMH 3aBUCHMOCTH MEXAY BEIMYMHAMHU; YMEHHE CBOOOIHO ONEPHPOBATH HMOHATHUSIMH: YET-
HOCTH ()YHKIWH, NMEPUOANIHOCTh (QYHKIUH, OTPaHUIEHHOCTh (PYHKIHH, MOHOTOHHOCTH (DYHKIIHH,
9KCTpeMyM (YHKIWH, HAanOONbIIee U HaHMEHbIIee 3HAUeHHs (YHKIMM HA MPOMEKYTKE; yMEHHE
MPOBOJUTH HCCIIeOBaHNE (DYHKIUH; yMCHHE HCIIONB30BaTh CBOMCTBA M rpaduku QyHKIMH s
pelIeHys: ypaBHEHUH, HEPaBEeHCTB | 3aJ1a4 C IapaMeTpaMu; H300paxaTb Ha KOOPIMHATHOM IIOCKO-
CTH MHOYKECTBA PEIICHHI ypaBHEHUH, HEPABEHCTB M X CHCTEM;

IIPy 10 ymeTs onepupoBaTh MOHATUAMHA: HETIPEPHIBHOCTH (QDYHKIIMH, ACHMIITOTHI Tpaduka QyHKIHNH,
nepBas ¥ BTOpasi NMPOW3BOJIHAS (YHKIHH, T€OMETPHUYECCKHUIl U (DM3HUSCKHH CMBICI MPOU3BOIHOM,
nepBooOpasHasi, ONpe/IeICHHbIH HHTerpajl; yMEHHE HaXOUT aCHMITOTHI rpaduka HYHKIMH; yMEHHE
BBIUHCIIATH NPOU3BOAHBIC CYMMBI, MTPOU3BEICHNUS, YACTHOTO W KOMIO3HLHMH (DyHKIMHA, HAXOAUTh
ypaBHEHHE KacaTeJbHON K rpaduKy (YHKIMH; YMEHHE HCIONB30BaTh MPOU3BOAHYIO JUIS HCCIEN0-
BaHUs GYHKIUH, U1 HAXOXKACHHS HAWITY4IIero PEIIeHNs] B MPUKIAIHBIX, B TOM YHCIIE COLMAIBHO-
9KOHOMMYECKHX M (PM3MYECKHX 3a/jadax, JUIsl ONpPEAENeHNs] CKOPOCTH M YCKOPEHHs; HaXOAUTb IIJI0-
maau 1 00beMbl GUTyp ¢ MOMOIIBIO HHTETpaja; IPHUBOIUTH IPUMEPH] MAaTEMAaTHYECKOTO MOJIEINPO-
BaHMSA C IOMOIIBIO TU(PepeHINATHHBIX YPaBHEHHUH;

Py 14 ymeTp CBOOOAHO OIIEPUPOBATH MOHATHAMHU: TOUKA, MpsMast, ITIOCKOCTh, IIPOCTPAHCTBO, OT-
PE30K, JIyd, IUIOCKUH YTOJ, JABYTPAaHHBIH yrojl, TPEXIpaHHBIl Yrol, MepeceKarolnecs, napauieib-
HbIE M CKPEIIMBAIOLINECS NPSIMBIE, MApaJICIbHOCTh U MEPIEHIMKYIIPHOCT NPSIMBIX U INIOCKOCTEH,
yrojq MExay npsamMbIMH, Yrojl MEXAy HpﬂMOﬁ U TUIOCKOCTBIO, YIr'oJl MEXAY IUIOCKOCTAMH, YMEHUE
HUCIIOJBb30BAaTh IPU PEIICHUN 3a1a4 U3YYCHHBIC (baKTbI 1 TEOPEMBI IUNIAHUMETPUHN; YMEHUE OLICHU-
BaTb pasMEphbI 00BEKTOB B OKpYXXarleEM MUPE; YMEHUE ONIEPHUPOBATH MOHATUIMU: MHOI'OI'PaHHUK,
CeYeHHe MHOTOTPaHHHKA, PABUIBHBI MHOTOTPaHHHK, MPU3Ma, THpaMuaa, GUrypa 1 MOBEPXHOCTD
BpalleHus, [INHAD, KOHYC, map, cdepa, pasBepTKka MOBEPXHOCTH, CEYCHHs KOHyca M IMIHHAPA,
napajuieNbHble OCH WM OCHOBaHHMIO, CEYCHHE Ilapa, IIOCKOCTh, Kacaromasics chepbl, [HIHHAPA,
KOHYCa; YyMEHHE CTPOHMTH CEUYCHHEe MHOTOrpPaHHHKA, M300pakaTb MHOTOIPaHHHKH, (GUTYpBI M TO-
BEPXHOCTHU BPAILICHHMS, UX CEUCHHS, B TOM YHCIIE C TIOMOIIBIO SIEKTPOHHBIX CPE/ICTB; YMEHHE MPH-
MEHSTh CBOMCTBA reOMETPUUECKUX (PUTYpP, CAMOCTOSTEIbHO (GOPMYIUPOBATH OIPE/ICIICHHUs H3ydae-
MBIX (UTYp, BBIIBHIATh THIIOTE3bI O CBOWCTBAX M MPU3HAKAX T'€OMETPHYECKHX (PUryp, 000CHOBBHI-
BAaTh WM OINPOBEPraTh MX; YMEHHE NMPOBOAUTH KIacCH(UKALMIO GUIYp MO PA3IMYHBIM HpPH3HAKAM,
BBINOJIHATH HEOOXOAUMBIE JTOTIOJHUTENIbHBIC HOCTPOCHHUS;
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ITPy 15 ymets cBOOOIHO OINEPHPOBATH MOHATHUSAMH: ILIOMALL GUTYpHl, 00beM (GHUIYpHI, BEIUYNHA
yTJ1a, pacCTOSHUE OT TOYKH JI0 TIIOCKOCTH, PACCTOSTHUE MEXAY MPSIMBIMHU, PACCTOSIHUE MEXIY IIOC-
KOCTSIMH, IUIOIAAb cepbl, INIONMAab HOBEPXHOCTH THPAMUIBI, IPU3MBI, KOHYCA, LIHINHIPA, 00BEeM
Ky0a, pAMOYTOJIIBHOTO Mapaulesienueaa, MUPaMiIbl, IPU3Mbl, HUIHHAPA, KOHYCA, IIapa; yMEHHE
HaXOJUTh OTHOIIEHHE 00bEMOB NOAOOHBIX QUTYP;

Py 17 ymeTs cBOOOJHO OIEpUpPOBATH HOHATHAMHE: MPSMOYTOJBHAs CHCTEMa KOOPJHMHAT, BEKTOD,
KOOpPAWMHATH! TOUKH, KOOPANHATHI BEKTOPA, CyMMa BEKTOPOB, IPOM3BEAECHHE BEKTOPA Ha YHCIIO, Pa3-
JIO)KEHHE BEKTOopa Mo 0asucy, CKAIpHOE MPOW3BENCHUE, BEKTOPHOE IPOM3BEACHUE, YTONl MEXIY
BEKTOpaMH; yMEHHUE HCIIOJIL30BaTh BEKTOPHBIA M KOOPIMHATHBIA METOX JUIS PEIICHHs] TeOMeTpHuIe-
CKMX 3a/ia4 M 3a1ad JAPYruX y4eOHbIX NPEIMETOB; ONEPUPOBATh MOHATHSAMHU: MaTpula 2X2 u 3X3,
OTIPEAENUTENb MATPUIIBI, TEOMETPUUECKUI CMBICI ONPEIETHTENS;

ITPy 18 ymeTs MOJEIMpPOBaTh pealibHbIe CUTYallMU Ha S3bIKE MATEMATHKH; COCTABIISATH BHIPAXKEHHUS,
YpaBHEHUsI, HEPABEHCTBA M X CHCTEMBI TI0 YCIOBHUIO 3aJaull, UCCIEA0BATh MTOCTPOSHHBIE MOJEIH C
HCIIOb30BAaHMEM allllaparta anreOpsl, HHTEPIPETHPOBATh MOTYYSHHBIH pe3ylbTaT; CTPOUTh MaTeMa-
THUYECKUE MOJICTH C TIOMOIIBI0 T€OMETPUYECKHX IMOHSATHI M BEJMYHH, pellaTh CBS3aHHBIE C HUMH
MPaKTHYECKHe 3aJadd; COCTABIISITH BEPOSTHOCTHYIO MOZENb ¥ HMHTEPIPETHPOBATH IMOTyYCHHBIH
pe3yabTaT; pelaTh NpUKIagHbIe 3aladl CPEACTBAMH MaTeMaTHYECKOro aHaiu3a, B TOM YHCIE CO-
HATbHO-?KOHOMHYECKOTO U (PU3MUECcKOro XapaKTepa;

Py 19 ymeHue BBIOMpATh MOIXOMSIIMI METOA U PELICHUS 3a/laud; MOHHMaHHE 3HAYMMOCTH
MaTeMaTHK{ B U3y4E€HWU NPHUPOIHBIX U OOIIECTBEHHBIX MPOIECCOB M SBICHUIl; yMEHHE PACIO3Ha-
BaTh NPOSIBICHHE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE, YMEHHE MpPUBOAUTH NMPHUMEPHl MaTeMaTHde-
CKUX OTKPBITUH pOCCUHCKON M MUPOBOM MaTeMaTUYeCKOH HAyKU

MK 1.3. IIpousBoauts BOC-
CTaHOBJICHHE JeTajeld Ccellb-
CKOXO3SMCTBEHHBIX MAIIMH U
obopyznoBaHus

I'pasicoanckoe éocnumanue
- TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEPECAX PAKIAHCKOTO
00IIIeCTBa, YYaCTBOBaTh B CaMOYIIPABJICHUH B 00I1e00pa3oBaTeIbHOU Opra-
HU3AIWHU U JETCKO-IOHOIIECKUX OPTaHn3aIlHsiX;
Tpyooeoe socnumanue
- TOTOBHOCTH K TPYZly, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPYAOIIO0HE;
- TOTOBHOCTh K aKTHBHOH IEATEIFHOCTH TEXHOJOTHYECKOW U COIHMAIBHOM
HAMpaBJICHHOCTH, CIOCOOHOCTh WHHIMHPOBATH, IIAHHPOBATH M CAMOCTOS-
TEJIbHO BBIMIOJIHATH TAKYIO IEATEIbHOCTD;
Dxonoeuueckoe socnumanue
- He IPUHUMATh JEHCTBUS, IPUHOCAIINE BPE/ OKPYKAIOIIEH cpere.
OBazicHNe YHUBEPCATFHBIME y4eOHBIMH O3HABATEIbHBIMH JICHCTBUSIMU:
a) 6azoBble JOrnYecKue AeiiCTBUS:
- CaMOCTOATENFHO (POPMYITUPOBATH U aKTyalTH3MPOBATh MPOOIIEMY, paccMaT-
pHUBAThH €€ BCECTOPOHHE;
- ONpEJeNsATh LeNH ACITEeIbHOCTH, 337aBaTh MapaMeTPbl U KPUTEPUU UX JI0-
CTUIKEHUS,
- BHOCUTH KOppeKTI/IBbI B JACATCIBHOCTDH, OLICHUBATH COOTBETCTBHEC pe3yana—
TOB LCJIAM, OLICHUBATh pI/ICKI/l HOCHC}ICTBI/Iﬁ JACATCIIBHOCTHU,
0) 0a30BbIE HCCIEN0BATENbCKHE TeCTBUS:
- BIIQJICTh HAaBHIKAMH YYeOHO-HCCIIEIOBATEIHCKOW U TIPOSKTHON AEsATENHHO-
CTH, HABBIKAMH pa3pelIeHus mpodiiem;
OBazicHUe YHUBEPCATEHBIMA KOMMYHUKATHBHBIMU JICHCTBUSIMH:
a) o0enune
- BIQJICTh PA3IMYHBIMU CIIOCOOAMH OOIICHHS U B3aHMMOICHCTBHS
0) coBMecTHAas 1esITeJIbHOCTh:
- KOOp}ll/IHl/IpOBaTb W BBIIIOJIHATH pa60Ty B yCHOBI/IﬂX peanbl-[oro, BI/IpTyaJ'lb—
HOT'0 1 KOMOMHUPOBAaHHOT'O B3aUMOAEHCTBUS;

ITP6 4 ymeTs onepupoBaTh MOHATHAMHU: (DYHKLUS, HETIpepbIBHAsT (HYHKINS, IPOU3BOJHAS, IEPBOOO-
pa3Has, ONpEeAeNCHHBI MHTErpal; yMeTh HAaXOAWTH NMPOW3BOJHBIC 3JIEMEHTApHBIX (GYHKIHMH, HC-
MOJIB3Ysl CIIPaBOYHBIE MAaTEepHANbl; MUCCIEN0BAaTh B NMPOCTEHUIINX CIydasx (YHKIMM HA MOHOTOH-
HOCTb, HAXOJUTh HaHOOJIbLINE U HAMMEHBIINE 3HaYCHUS QyHKIMHA; CTPOUTH TpaUKX MHOTOUYJICHOB
C HCIIONIB30BAHMEM arlliapaTa MaTeMaTHYeCKOro aHajn3a; NMPUMEHSTh NPOM3BOIHYIO IIPU PEIICHUH
3a/1a4 Ha JBM)KCHHE; PEIlaTh IPAKTHKO-OPHEHTHPOBAHHBIC 3aaul Ha HAHOOJBIINE U HAUMEHBIIINE
3HAa4YEHNUs, HA HAXOXKJCHHUE MYTH, CKOPOCTH H YCKOPEHHS;

I1P6 6 ymeTh pemaTh TEKCTOBBIE 33/1a4d Pa3HBIX THIOB (B TOM YHCIIE HA MPOIEHTHI, JOJIU M YacTH,
Ha JIBW)KeHHue, paboTy, CTOMMOCTh TOBapOB M YCIIyT, HAJIIOTH, 33Ja4M U3 O00JAaCTH YIpaBJiIeHHs JIM4-
HBIMHU ¥ CeMeiHbIMH (PUHAHCAMH); COCTABIISATH BEIPAXKEHHMsI, YPABHEHHUSI, HEPABEHCTBA U MX CUCTEMBI
MO YCJIOBHIO 33/1auM, UCCIIE0BATh IOTy4EHHOE PEIIEHHE M OLIEHUBATH MPaBIONOJ00HOCTb PE3yiib-
TaToB;

ITP6 13 ymeTh onepHpoBaTh NOHATHSMH: MPSIMOYTOJIbHASL CHCTEMa KOOP/IMHAT, KOOP/MHATHI TOYKH,
BEKTOP, KOOP/IMHATHI BEKTOPA, CKAISIPHOE MTPOU3BEICHUE, YTOJI MEXKIYy BEKTOPaMH, CyMMa BEKTOPOB,
NPOM3BE/ICHIE BEKTOPA Ha YKCIIO; HAXOAUTH C MOMOMLIBI0 H3yYEHHBIX (OPMYJT KOOPAHHATHI CEPeIH-
HBI OTPE3Ka, PACCTOSTHUE MKy ABYMS TOUKAMU;

IMPy 1 ymerp onepupoBaTh HMOHATHSIMH: ONpEIeNICHHe, akCHOMa, TeopeMa, CIIEACTBHE, CBOWCTBO,
IpPHU3HAK, JOKA3aTebCTBO, PAaBHOCHIIbHBIE (OPMYIHMPOBKH; YMEHHE (HOpPMYIHpOBaTh OOpaTHOE U
IIPOTUBOIIOJIOKHOE YTBEPXKACHUEC, NMPUBOAUTH MPUMEPLI U KOHTPIPUMEPHI, HCIIOJIB30BaTh METOXA
MaTeMaTH4eCKO! MHIYKIUH; POBOIUTH JOKAa3aTE/IbHBIC PACCY)KACHHUS MPH PEIICHHH 3a/1a4, OLCHHU-
BaTh JIOTHYECKYIO MIPABUILHOCTD PacCyKICHHI;

IIPy 7 yMeThb omiepupoBaTh HOHATHSMH: TOXKIECTBO, TOXKAECTBEHHOE IPe0Opa3oBaHHe, ypaBHEHHUE,
HEpaBEHCTBO, CHCTEMa YPaBHEHHH M HEPAaBEHCTB, PABHOCHIBHOCTh YPaBHEHHI, HEPABEHCTB U CH-
CTEM, pallMOHAJIbHBIC, UPPAllMOHAJIBHBIC, IOKA3aTCJIbHBIC, CTCIICHHBIC, J'[Ol"apl/l(bMI/I‘leCKl/le, TpUro-
HOMETPHUYECKUE YPABHCHUSA, HEPABCHCTBA U CUCTEMBI; YMEHUE PCIIATh YPABHCHHUSA, HEPABCHCTBA U
CUCTEMBI C IIOMOLIBIO PA3JIMYHBIX IPUEMOB; PCIIATh YpPaBHEHUs, HEPABECHCTBA U CUCTEMBI C Ilapa-
METPOM; NIPUMEHATL YPAaBHECHUS, HEPABCHCTBA, UX CUCTEMBI Ul PEIICHUSA MAaTEMATHYECKUX 3a/1ad U
3a7a4 U3 Pa3IMuHBIX 00JIacTell HAYKU M pealbHON J)KU3HHY;
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- OCYHIECTBIJIATH TIO3UTHBHOE CTPATETHYECKOE IOBE/ICHHUE B PA3IMYHBIX CH-

TyalusX, MPOSIBIATH TBOPYECTBO U BOOOpaXkeHHe, ObITh HHULIMATHBHBIM.
OBnaieHne YHHBEPCATbHBIME PETyJISTUBHBIMU ACHCTBHAMHU:

a) caMOOpraHu3anusi:

- CaMOCTOSITENIbHO COCTABJAThH IUIAH PEIICHHS MPOOJIEMBbl C YYETOM HMEIO-

NIUXCS PECYPCOB, COOCTBEHHBIX BOZMOXKHOCTEH W TPEIIOYTCHHIA;

- JlaBaTh OIICHKY HOBBIM CHTYallUsM; CIOCOOCTBOBATH (OPMUPOBAHUIO H

MPOSIBIICHHIO IMUPOKON SPYIUIIMU B Pa3HBIX OONACTSIX 3HAHWMA, ITOCTOSHHO

MOBKIIMIATE CBOIT 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBCHB;

0) CAMOKOHTPOJIb:

- yMeTh OLCHHBATh PUCKH M CBOEBPEMEHHO NMPWHHMATh PEIICHHS MO HX

CHIKEHUIO,

ITPy 8 ymeTs cBOOOAHO ONEPHPOBATH MOHATUSAMA: TpaduK QYHKINH, oOpaTHas HYHKIUS, KOMIIO3U-
M GYHKUHMI, TUHEeHHas QyHKIMA, KBaJpaTHYHas QYHKLMA, CTeTIeHHAs QyHKIUS ¢ LeNbIM MoKa3a-
TeJeM, TPUTOHOMETpUUYECKHe (YHKIMH, 0OpaTHbIE TPUTOHOMETPUUYECKHE (YHKIMH, TOKa3aTeIbHAs
u sorapupmudeckas QyHKIHH; YMEHHE CTPOUTH rpaduku QyHKIH, BBIMOIHATH MPeoOpa3oBaHUs
rpadukoB GYHKIMIL; yMEHHE UCIIOIb30BaTh Ipaduky (GYHKIMH 11 U3YYESHHS NPOLIECCOB M 3aBUCH-
MOCTell NpH pelIeHuH 3a1ad U3 JPYyruX y4eOHBIX MPEIMETOB M W3 peajbHOH JXKM3HU, BBIPAXKaTb
(hopMyIaMH 3aBUCHMOCTH MEXAY BEIHYMHAMU, YMEHHE CBOOOJHO OIEpHUpOBATH MOHSITHSIMH: 4eT-
HOCTH ()YHKIWH, MTEPHOANIHOCTh (YHKIUH, OTPAaHWIEHHOCTh (DYHKIHH, MOHOTOHHOCTH (DYHKIIHH,
9KCTpeMyM (QYHKIWH, HAaHOOJbIIee W HauMeHbIIee 3HAUeHHs (yHKIMM Ha IIPOMEKYTKE; YMEHHUE
NPOBOAUTH HCCIIENOBaHNE (YHKIMH; YMCHHE HCIOJIb30BaTh CBOMCTBA M Trpaduku (QyHKIMH s
peleHys ypaBHEHUH, HEPaBEHCTB M 3aJa4 C apaMeTpaMu; U300pakaTb Ha KOOPIHUHATHOH IIOCKO-
CTH MHO>KECTBA PELICHUN YpaBHEHUH, HEPABEHCTB U UX CUCTEM;

Py 9 ymerh cBOOOJHO ONEpUPOBATH MOHATHSAMU: IMOCICAOBATEIBHOCTD, apH(METHYECKas MpPo-
rpeccus, TreoMeTpudecKkas Iporpeccus, OecKOHEYHO yOBIBaIOIasi reoOMeTpHYecKas IPOTpeccus;
YMEHHE 33a1aBaTh I10CIEA0BAaTEIBHOCTH, B TOM YUCIIE C HOMOIIBIO PEKYPPEHTHBIX (hOPMYIT;

ITPy 10 ymeTs oneprpoBaTh MOHATHAMHU: HEIPEPHIBHOCTH (DYHKIUH, aCHMITOTHI TpadiKa GpyHKINH,
nepBasi ¥ BTOpas MPOW3BOJHAS (YHKINH, T€OMETPUUSCKUH U (QU3NUECKUI CMBICI IPOU3BOIHOM,
nepBooOpa3Hasi, ONpeeNIeHHbIH HHTErpajl;, yMEHHEe HAXOAUT aCHMIITOTHI rpaduka GYHKIUK; yMEHUE
BBIYHCIISITH TPOU3BOAHBIE CyMMBI, MPOU3BEICHUSI, YACTHOTO M KOMIO3UIUH (YHKIMH, HAXOAUTHh
YpaBHEHHE KacaTeIbHON K rpaduKy QYHKIUH; yMEHHE HCIONb30BaTh MPOU3BOAHYIO [UIS HCCIEIO-
BaHUS (HYHKIUH, I HAXOXKACHHS HAMITYUIIET0 PEIICHNs B MPUKIATHBIX, B TOM YHCIIE COIMANbHO-
9KOHOMMYECKHX M (PM3MYECKHX 3a/iadax, JUsl ONpPEAEIeHNs] CKOPOCTH M YCKOPEHHMs; HaXOAUTb ILJIO-
maau 1 00beMbl GUTyp ¢ ITOMOIIBI0 HHTETpaja; IPHBOIUTE IPUMEPH] MAaTEMAaTHIECKOTO MOJIEIHPO-
BaHU C ITOMOIIBIO U depeHIanbHbIX YpaBHEHHUI;

IIPy 14 ymeTs cBOGOIHO ONEpUPOBATH MOHATUSIMU: TOYKA, IPsIMasi, IIIOCKOCTh, MIPOCTPAHCTBO, OT-
PE30K, JIyd, IUIOCKHH YToJI, IBYIPaHHBIA yroj, TPEXTPaHHBIA YroJl, NepeceKarolnecs, Hapamienb-
HBIE U CKPEIIMBAIOMINECS TPSIMBIC, TAPAIUIENEHOCTh U HEPICHUKYISIPHOCTD MPSIMBIX U TNIOCKOCTEH,
YTOJI MEXAY TMPSIMBIMH, YTOJ MEXAY NPSIMON M IIOCKOCTBIO, YOI MEXAY IIOCKOCTSIMH; yMEHHE
UCTIONB30BATh TIPH PEHICHHUH 3a/ad M3ydeHHbIE (aKTHl U TEOPEMBI INIAHUMETPHU; YMEHHE OIEHH-
BaTh pa3Mephl OOBEKTOB B OKPYXKAIOIIEM MHpPE; YMEHHE OIEepHUPOBATh MOHATHSMH: MHOTOTPAaHHUK,
CeyeHHe MHOTOTPaHHNKA, PaBUIIbHBIH MHOTOI'PaHHHK, PU3Ma, MMpaMuaa, GUrypa u MOBEPXHOCTD
BpallleHus], IWIHHADP, KOHYC, map, chepa, pa3BepTka MOBEPXHOCTH, CEUSHUS] KOHYCa W IWIMHIPA,
napajuieJbHble OCH WJIM OCHOBaHHIO, CEYCHHE IIapa, IUIOCKOCTb, Kacaromascs: chepsl, [MINHIpPA,
KOHYyCa; yMEHHE CTPOUTH CEUCHHE MHOTOTPaHHMKA, U300pa)kaTh MHOTOTPaHHHKH, (QUI'YpBHI M TIO-
BEPXHOCTHU BPAIIEHHUS, UX CEUCHUs], B TOM YHCIIE C TIOMOIIBIO 3JIEKTPOHHBIX CPE/CTB; YMEHHE MpH-
MEHATH CBOHCTBA T€OMETPHUIECKHX (PUTYP, CAMOCTOSATENBHO (POPMYIHPOBATH ONPEAEICHNS N3ydae-
MBIX (GHTYp, BBIIBHTATh TUIOTE3BI O CBOMCTBAX M MPH3HAKAX FE€OMETPHUECKUX (HUTYP, 0OOCHOBBI-
BaTh WJIM ONIPOBEPraTh UX; yMEHUE MPOBOAUTH KJIACCH(PUKANNIO GUTYp IO Pa3IUIHBIM NIPHU3HAKAM,
BBITIOJTHATH HEOOXOIMMBIE JOTIOJIHUTEIbHBIE TOCTPOCHUS,;

[Py 15 ymeTb CBOOOIHO ONMEpUPOBATh MOHATHAMH: IUIOMIAAb GUIYPHI, 00beM (HUTYphl, BEIUYNHA
yIJia, pacCTOSIHUE OT TOYKH JI0 TJIOCKOCTH, PACCTOSHHE MEXAY MPSIMBIMHU, PACCTOSTHUE MEX]y ILIOC-
KOCTSIMH, IUTOILIAAb C(epbl, IUIONIab MOBEPXHOCTH MUPAMUIBL, IPU3MBI, KOHYCA, LIWINHIPA, 00BeM
Ky0Oa, IPSIMOYTOJIFHOTO TapauIeNIeTIuIIe1a, MUPAMIIBI, TIPH3MBI, IIIIMHAPA, KOHYca, IIapa; yMEeHHe
HaXOJAUTH OTHOIIEHHE 00BEMOB ITOJOOHBIX GHUTY;

IIPy 16 ymers cBOOOJHO OIEpUpPOBATH MOHSTHSIMU: IBIKEHHE, NApaUICIbHEIN IIePEeHOC, CHMMET-
pHs Ha IUIOCKOCTH M B IIPOCTPAHCTBE, ITOBOPOT, IpeoOpazoBaHMe MON00Ms, MoJoOHbIe (Gurypsr;
YMEHHE Pacrio3HaBaTh PaBHbIC U MOA00HBIE QUTYpPHI, B TOM YHUCIIE B IPUPOJIE, UCKYCCTBE, apXUTEK-
Type; YMEHHE HCIIOJb30BaTh '€OMETPUYCCKHE OTHOLICHHS, HAXOAUTh F€OMETPHUYCCKUE BEIMYMHBI
(nuHa, yrou, miomaab, 00beM) PU PELICHUH 33134 U3 IPYTUX yYEOHBIX IPEIMETOB U H3 PEaIbHOM
KU3HH;
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Py 17 ymers cBOOOJHO OIEpUPOBATH HMOHATHAMHE: HMPSMOYTOJBHAsT CHCTEMa KOOPJHMHAT, BEKTOD,
KOOPAMHATHI TOUKH, KOOPAWHATHI BEKTOPA, CyMMa BEKTOPOB, IIPOU3BEAECHHE BEKTOPA HA YHCIIO, Pa3-
JIOKeHHE BeKTopa Mo 0asucy, CKalsIpHOE MPOU3BEJCHUE, BEKTOPHOE MPOMU3BEACHUE, YTOI MEXIY
BEKTOpaMH; yMEHHUE HCIOJIb30BaTh BEKTOPHBIM M KOOPAUHATHBIM METOA JUIS PEIICHUs] TeOMeTpUIe-
CKUX 3aJla4y M 3aJa4d APYrux y4eOHBIX MPEIMETOB; ONEpUpOBaTh MOHATHAMU: MaTpuua 2x2 u 3x3,
OTIPEIEIUTEINb MAaTPHIIBI, TEOMETPUIECKUI CMBICI ONPEISITHTENS;

IIPy 19 ymenne BHIOMpaTh MOAXOISIIMH METOJX JUIL PEIICHWs 3aJadd; HOHMMaHHE 3HAYMMOCTH
MaTeMaTHK{ B U3y4E€HHHN NPHUPOIHBIX W OONIECTBEHHBIX HPOLECCOB U SBICHUIT; yMEHHE PAcIIo3Ha-
BaTh INPOSIBJICHHE 3aKOHOB MAaTEMaTHUKH B HCKYCCTBE, YMEHHE NMPUBOAUTH IPHMEPH MaTeMaTHde-
CKHX OTKPBITHHM POCCUICKON U MHUPOBOH MaTeMaTHYECKOM HAyKH

IK 2.5. BomonusaTte morpy-
304YHO-Pa3rpy304HbIC, TPaHC-
HOPTHBIE W CTallMOHApPHBIC
paboTHI Ha TPAKTOPax

Tpyoosoe socnumatue
- TOTOBHOCTH K TPYZly, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYAOIIO0HE;
Oxonozuueckoe gocnumanue
- yMeTh IIPOTHO3MPOBATh HEOJArONPHUATHBIE KOJOTUYECKHE MOCIEICTBHS
MPEANPUHUMAEMBIX JCHCTBUH, MPEAOTBPAIIATh UX;
OBnajieHNe yHUBEPCAIBHBIMH yIeOHBIMH O3HABATENEHBIMA IEHCTBUSIMU:
a) 0a30BbIE JIOTHYECKHE el CTBUSI:
- CaMOCTOATENIFHO (POPMYIUPOBATH U aKTyaTHU3HUPOBATh MPOOIIEMY, paccMaT-
pHUBAThH €€ BCECTOPOHHE;
- OTpeneNaTh HelH ACATeIBHOCTH, 3aaBaTh MapaMeTPbl U KPUTEPUU UX JI0-
CTHIKCHUS;
- BHOCUTH KOPPEKTHUBHI B ICSTEILHOCTD, OLICHUBATh COOTBETCTBHE PE3yJIbTa-
TOB IIEJISIM, OLIEHUBATH PUCKH ITOCIIEICTBHH JIEITEIBLHOCTH;
0) 0a3oBbIe HCcC/IeI0BaTeIbCKUE IeCTBHUS:
- BJIaJICTh HaBBIKAMH y4eOHO-HCCIEN0BATENHCKOW M IIPOEKTHOH AesATeNbHO-
CTH, HABBIKAMH pa3pelIeHus Ipodiiem;
- YMETh MEPEeHOCUTH 3HAHUS B MMO3HABATENBHYIO U MPAKTHYECKYIO 00IacTH
JKU3HENCATEILHOCTH;
- YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX NMPEIMETHBIX 00acTeif;
OBajficHue YHUBEPCATLHBIMH KOMMYHUKATHBHBIMU JICHCTBUSIMU:
a) o0IeHne
- BJIaJIeTh Pa3IMYHBIMU COCOOAMHM OOIIEHHS ¥ B3aUMOACHCTBHS
0) coBMecTHAs 1eATeJIbHOCTD:
- KOOPAWHHUPOBATh W BBIIONHATH Pa0OTY B YCIOBHUSX PEANBHOTO, BUPTYalh-
HOT'O 1 KOMOMHHAPOBAaHHOTO B3aUMOICHCTBUS;
OBazicHHe YHUBEPCABHBIMH PETYISATHBHBIMUA ICHCTBUSMH:
a) CaMOOPraHu3aLMs:
- CaMOCTOSITEIBHO OCYIIECTBIISTh MO3HABATEIBHYIO JIESITEIbHOCTD, BBISBISTH
npo0JeMbl, CTaBUTh U (GOopMyIHpoBaTh COOCTBEHHBIE 3aqadM B 0Opa3oBa-
Te.]'ll;HOi’I ACATCIIBHOCTH U X XU3HCHHBIX CI/ITyaLlI/IHX;
- CaMOCTOSITENIbHO COCTABJIATH IUIAH PEIICHUS MPOOJIEMBI C yIETOM HMEIO-
HIUXCSL PECYPCOB, COOCTBEHHBIX BOZMOXKHOCTEH W TPEIIOYTEHHIA;
0) CAMOKOHTPOJIb!
- YMETh OILICHWBATh PHCKA M CBOEBPEMEHHO NPHHUMATH PEIICHHS M0 UX
CHIDKCHUIO;

ITP6 4 ymeTh onepupoBaTh MOHATHUAMH: (YHKIMS, HENPEpbIBHAS (YHKIHS, TPOU3BO/IHAS, IEPBO0O-
pasHasi, ONpe/eCHHbIH MHTErpal; YMeTh HAaXOAWTh INPOM3BOJIHBIC BIEMEHTapHBIX (GYHKLMM, HC-
HOJIb3Ys CIIPABOYHbIE MATEPHANbl; MCCIEAOBaTh B NPOCTEHIINX Cily4asx (yHKIMM Ha MOHOTOH-
HOCTB, HAXOJUTh HaOOJBIINE U HANMEHBIINE 3HAYeHHsT (QYHKINH; CTPOUTH Irpad)uKi MHOTOUWICHOB
C WCIIOJIb30BaHUEM arapara MaTeMaTHYeCKOro aHajH3a; MPUMEHSATh IPOU3BOAHYIO NIPH PEIICHUH
3aJa4 Ha JBIDKCHUE; pelaTh NPaKTHKO-OPUEHTHPOBAHHbIC 3aJa4l Ha HAHOOJBIINEe U HaUMEHBIINE
3HAYCHNs, Ha HAXOXK/ICHNE IIYyTH, CKOPOCTU M YCKOPEHUS,;

ITP6 6 ymeTs pemiaTh TEKCTOBBIC 3aja4i Pa3HBIX THUIIOB (B TOM YHCIIC HA MPOLCHTHI, J0JIH U YacTH,
Ha JBIKCHHUE, pabOTy, CTOMMOCTh TOBAapOB M YCIYT, HAJOTH, 33/1a4l U3 00JNACTH YIpaBICHUS JIHY-
HBIMH U CeMEHHBIMU ()HHAHCAMH); COCTABIIATH BHIPAKCHUS, YPABHEHHS, HEPABEHCTBA M UX CHCTEMBI
[0 YCJIOBHIO 33/1a4M, UCCIEI0BATh MOJTyYEHHOE PEIICHHE H OLICHUBATH MPABIONOJ00HOCTb PE3yiib-
TaToB;

IIP6 7 ymerp omepupoBaTh MOHSATHSMH: CpeAHee apu(METHUecKoe, MeIuaHa, HauOoibllee U
HaUMEHbIIee 3HAUCHUs, pa3Max, JMCIICPCHs, CTaHAApTHOE OTKJIOHEHHE YHCIOBOro Habopa; yMmeTb
W3BJICKAaTh, HHTEPIPETHPOBATh HHPOPMALUIO, TIPECTABICHHYIO B Ta0JIMIaX, HA JUarpamMMax, rpa-
(HKax, OTpaXAIOIIyI0 CBOWCTBA PEAIbHBIX MPOLIECCOB U SBJICHHMIl; MPEnCcTaBIATh HHYOPMALHIO C
MOMOIIBIO TAOJHIl U THarpaMM; HCCIEN0BaTh CTAaTHCTUYECKUE JJAHHBIE, B TOM YHCIIE ¢ IPUMEHEHH-
eM rpaduuecKux METOJIOB U JIEKTPOHHBIX CPEJICTB;

ITP6 13 ymeTh onepHpoBaTh NOHATHSMH: MPSIMOYTOJIbHASL CHCTEMa KOOP/IMHAT, KOOP/MHATHI TOYKH,
BEKTOP, KOOPAMHATHI BEKTOPA, CKATAPHOE MPOM3BEACHHE, YroJl MEXy BEKTOpPAaMHU, CyMMa BEKTOPOB,
MPOU3BE/ICHNE BEKTOpa Ha YHCIIO; HAXOAUTD C TIOMOLIBIO N3yYEeHHBIX (GOpMys1 KOOPANHATHI CePeIH-
HBI OTPE3Ka, PACCTOSTHUE MKy ABYMS TOUKAMU;

ITPy 2 ymers oneprpoBaTh MOHSATHUSIMU: MHOXKECTBO, TIOJIMHOXKECTBO, ONIEpallMK HaJl MHOXKECTBAMH;
YMEHHE HCIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHBIN anmapaT JUisl OIMCAHUS PealbHBIX MPOLECCOB U
SIBJICHUH TP PEILICHHH 3a/1a4, B TOM YHCIIE U3 IPYTHX YIeOHBIX MPEAMETOB;

TPy 6 ymeTs cBOOOJHO ONEpPHUPOBATH MOHATHAMM: CTEIICHb C IICJIBIM MOKa3aTesieM, KOpeHb HaTy-
paNbHOW CTEINeHH, CTENEeHb C pallOHAJIbHBIM IIOKa3aTeNeM, CTeNeHb C ACHCTBUTENBbHBIM (Bellle-
CTBEHHBIM) TI0Ka3aTesIeM, JJorapudm 4uca, CHHYC, KOCHHYC U TAaHTEHC TPOU3BOJILHOTO YHCIIA;

IIPy 7 ymeTb orneprpoBaTh MOHITUSIMHU: TOXKIESCTBO, TOKASCTBEHHOE MpeoOpa3oBaHue, ypaBHEHHE,
HEPaBeHCTBO, CUCTEMa YPaBHEHHH W HEPaBEHCTB, PABHOCWILHOCTh ypaBHEHUI, HEPABEHCTB U CH-
CTeM, palMOHAJIbHBIC, UPPALMOHANIBHBIC, MTOKa3aTelbHbIe, CTENCHHbIE, JOrapupMUUECKUE, TPHIO-
HOMETPHYECKHE YPaBHEHHs, HEPABEHCTBA M CHCTEMBI; YMEHHE PEILIaTh YpaBHEHHs, HEPABCHCTBA U
CHCTEMBI C MOMOLIBIO PA3IMYHBIX [PHEMOB; pElIaTh YPaBHEHHs, HEPABEHCTBA U CHCTEMBI C Mapa-
METpPOM; PHMEHSTh YPaBHEHHUS, HEPABEHCTBA, HX CHCTEMBI ISl PEIICHHUs MaTeMaTHYeCKUX 3a/a4 1
3a/1a4 U3 Pa3INYHBIX 00NacTeil HayKu U peabHOIl )KU3HH;

ITPy 8 ymeTh cBOOOHO OmepUpoBaTh MOHATHAME: TpaduK GyHKIMH, oOpaTHast GYHKINSI, KOMIO3H-
s GYHKUMH, TuHelHas GYHKIMS, KBagpaTHuHas (GYHKIUS, CTeleHHas QYHKIMS C IIeTbIM MoKa3a-
TeNleM, TPUrOHOMeTpUYIeckre (HYHKIMH, 0OpaTHbIE TPUTOHOMETpHUYeckre (QYHKIIMH, TOKa3aTeabHas
¥ norapupmuueckas GyHKIUH; YMEHHE CTPOUTH rpaduku (YHKUIHUH, BBINONHITH MpeoOpa3oBaHUsI
rpa¢ukoB QYHKIMIL; yMEHHE HCIOJIb30BaTh Ipaduky (PYHKUIMHA 11 U3yYESHHs NPOLIECCOB M 3aBUCH-
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MOCTell IpH pelIeHuu 3ajad n3 JPYruX y4eOHBIX HMPEIMETOB M U3 PEeaJbHOH XM3HU, BBIPAXKATb
(dopMynaMH 3aBUCHMOCTH MEXy BEIMYMHAMHU; YMCHHE CBOOOIHO ONEPHPOBATH HMOHATHUSIMH: YET-
HOCTb (DYHKLHMH, TIEPHOJUYHOCTh (YHKINH, OTPAHUYCHHOCTh (DYHKLIMHM, MOHOTOHHOCTb (DyHKIIHH,
SKCTpeMyM (GYHKIMH, HauOoJbllee U HaHMEHbIEe 3Ha4eHHA (QYHKLIUM Ha IPOMEXYTKE; yMEHHE
MPOBOJUTH HCCIeOBaHUE (DYHKIUM; yMEHHE HCIIONB30BaTh CBOMCTBa M rpaduku QyHKIHNA A7
pelIeHus1 ypaBHEHUH, HEPaBEeHCTB | 3aJ1a4 C IapaMeTpaMu; H300paxaTb Ha KOOPIMHATHOH IIOCKO-
CTH MHOXKECTBA PEIICHHI ypaBHEHHUI, HEPAaBEHCTB U X CHCTEM;

Py 9 ymers cBOOOJHO OIEpHpPOBaThH MOHSATHSMU: ITOCIENOBATEILHOCTh, apH(pMeTHIecKas Mpo-
rpeccus, TreoMeTpudecKas Iporpeccus, OecKOHEYHO yOBIBaIOIasi reoMeTpHYecKas IPOTPeccHs;
yYMEHHE 3371aBaTh M0CIEA0BATEIbHOCTH, B TOM YHCIIE C TOMOILBIO PEKYPPEHTHBIX (hOPMYIT;

ITPy 10 ymeTb oneprpoBaTh MOHATHUAMH: HEIPEPHIBHOCTh (DYHKIIMH, aCHMITOTHI Tpaduka GyHKIHH,
nepBasi ¥ BTOpasi MPOU3BOAHAS (YHKIUH, T€OMETPUUECKUH U (QU3HUECKUI CMBICI MPOU3BOAHOM,
nepBooOpa3Hasi, ONpeIeNIeHHbIH HHTErpall; yMEHHE HAXOAUT aCHMIITOTH rpadrka QyHKINU; yMEHHE
BBIYHCILITH TIPOM3BOAHBIE CYMMBI, NPOU3BEICHNUS, YaCTHOIO M KOMIO3WIUH (YHKIHH, HaXOAUTbH
ypaBHEHHE KacaTeJbHON K rpaduKy (YHKIUH; YMEHHE HCIONB30BaTh IPOU3BOAHYIO UL HCCIEN0-
BaHUS (GYHKIHUH, U1 HAXOXKAEHHS HAMITY4IIero PEIIeHNs] B IPUKJIAIHBIX, B TOM YHCJIE COLHAIbHO-
9KOHOMMYECKHX M (PM3MYECKHX 3a/iadax, JUsl ONPEAEIeHNs] CKOPOCTH M YCKOPEHHMs; HaXOAUTh III0-
maau 1 00beMbl (GUTYp ¢ IIOMOIIBIO HHTETPaja; IPHBOIUTH IPUMEPH] MATEeMAaTHIECKOTO MOJIETIHPO-
BaHMS C OMOIIBIO TG PepeHINATBHBIX YPaBHCHHUH;

Py 15 ymeTp cBOOOJHO ONEPUPOBATH MOHATUSAMH: IUIOMANs QUTYPBI, 00beM (UTypHI, BETHIHHA
yTJIa, PacCTOSHUE OT TOYKH JI0 IIIOCKOCTH, PACCTOSHHUE MEXAY MIPSIMBIMHU, PACCTOSTHUE MEXIy IIOC-
KOCTSIMH, ITOIIab c(hepsl, IIOMAIs IIOBEPXHOCTH MUPAMU/IBI, IPU3MBI, KOHYCA, IIIHHAPA, 00beM
Ky0Oa, IPSIMOYTOJIBHOTO TapalleNieNuIes1a, MHPaMuIbl, IPU3MBIL, [IIHHAPA, KOHYca, Iapa; YMEHHE
HaXOJUTh OTHOLIEHHE 00BEMOB MOJOOHBIX GHTYD;

ITIP16y ymeTs cBOOOJHO OMEpUpPOBATh NOHATHSMH: JIBIXKEHHE, ITapaJUIeIIbHBIN TEPEeHOC, CHMMETPHS
Ha IUIOCKOCTH ¥ B IIPOCTPAHCTBE, IIOBOPOT, MpeoOpa3oBaHue MoJoous, of00HbIe (GUTYpHl; YMEHHE
pacro3HaBaTh paBHBIE W TOAOOHBIE (PUTYPHI, B TOM UHCIE B MPUPOJE, MCKYCCTBE, apXHTEKTYpE;
YMEHHE HCHOIB30BaTh FEOMETPHIECKIE OTHOIICHHUS, HAXOANUTh T€OMETPUIECKHIE BETMINHBI (JUTHHA,
yTOII, IIOIab, 00BEM) IIPH PEIICHNH 33/1a9 U3 APYTUX yIeOHBIX IPEIMETOB U U3 PeaTbHOM KU3HH;
Py 17 ymers cBOOOJHO OMEpUpPOBATH MOHATHAMHE: MPSMOYTOJBHAS CHCTEMa KOOPJAHMHAT, BEKTOP,
KOOPAMHATHI TOUKH, KOOPANHATHI BEKTOPa, CyMMa BEKTOPOB, MPOM3BEACHHE BEKTOPA Ha YHCIIO, pa3-
JIOKEHHE BEKTOpa Mo 0a3ucy, CKaIIpHOE NPOM3BEICHHE, BEKTOPHOE IPOU3BEAEHUE, YIOJl MEXIY
BEKTOpaMH; YMEHHUE HCII0JIb30BaTh BEKTOPHBIH M KOOPIMHATHBIA METOJ JUISl PEIICHUs] TeOMeTpHuIe-
CKHX 3aJa4 M 33/a4 APYTUX y4eOHBIX MPEIMETOB; ONEepPHPOBATh MOHATHAMM: MaTpuna 2x2 u 3x3,
OTIPEAENUTENh MATPHI[BI, TEOMETPUIECKHI CMBICIT OIPEISITUTENIS;

ITPy 18 ymeTs MOAEIHMpPOBATh peanbHbIE CUTYaIlMH Ha S3bIKE€ MAaTEMaTHUKH; COCTABIIATH BBIPAXKEHUS,
YpaBHEHUSI, HEPAaBEHCTBA M X CHCTEMBI TI0 YCIOBHIO 3a/[adl, NCCIEA0BATH IIOCTPOSHHBIE MOJEIH C
HCTIOB30BAHHEM allllapaTa anreOpsl, HHTEPIPETHPOBATh MOTYISHHBIH Pe3yIbTaT; CTPOUTH MaTeMa-
TUYECKHUE MOACIIM C MOMOIIBIO T€COMETPUUYECCKUX TOHSATHI U BCJIMYMH, pelIaTh CBA3aHHBLIC C HUMU
NIPAKTUICCKUE 3aJavdH; COCTaBJIATH BEPOATHOCTHYIO MOJCIbL W HUHTEPIPETUPOBATH l'lOJ'[y‘leHHbIﬁ
pe3yabTaT; periaTh NPUKIaHbIC 3aJadl CPEJCTBAMU MaTeMaTHYECKOTO aHallk3a, B TOM YHCIE CO-
[IMAJTBHO-9KOHOMHUYECKOT0 U (PU3HIECKOTO XapaKTepa;

Py 19 ymenne BHIOMpaTh MOAXOISIIMH METOX UL PEIICHUS 3aJadd; MOHMMAaHHE 3HAYMMOCTH
MaTeMaTHKH B U3y4E€HHHU NPHUPOTHBIX W OOIIECTBEHHBIX MPOIECCOB W SBICHUM; yMEHHE Paclo3Ha-
BaTh INPOSIBJICHHE 3aKOHOB MAaTEMaTHKH B MCKYCCTBE, YMEHHE IPUBOAWTH IPHMEPH MaTeMaTHde-
CKHX OTKPBITHH POCCUICKON U MUPOBOW MaTeMaTHUeCKON HayK1

IIK 2.8. BbINOJHATE TEXHH-
geckoe O0OCITyKUBaHUE TIpH
UCIIONB30BaHUM U IIPU Xpa-
HEHHUU TPAKTOPOB, KOMOai-

Fpaofcdaﬁcxoe socnumanue

- YMEHuUe B3aMMO}1€I>’ICTBOBaTb C COLMAJIbHBIMU HHCTUTYTaMH B COOTBET-
CTBHHU C UX (byHKLIl/IﬂMPI 1 Ha3HAYCHHUEM,

Dcememuueckoe socnumanue

ITP6 4 ymeTh onepupoBaTh NOHATHAME: (QYHKIIMS, HeNpepbIBHAs QyHKIHS, TPOU3BOIHAS, IEPBO0O-
pa3Has, ONpEeACNeHHBII MHTErpal; yMeTh HAXOAWTh MPOU3BOJHBIC JIEMEHTAPHBIX (YHKIHUH, HC-
HOJIB3Ysl CIIPAaBOYHBIC MaTEPHAJIBl; MCCIENOBaTh B MPOCTEHIIMX ciaydasx (YHKIMM HAa MOHOTOH-
HOCTb, HAXOJUTh HaHOOJIbLINE U HAMMEHbLINE 3HaYeHUsI QYHKUMH; CTPOUTH TpaduKH MHOTOUICHOB
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HOB, CeITbCKOX03SHCTBEHHBIX

MallMH ¥ 00OpyZOBaHuS,
3alpaBiIATh TPAKTOPHl U ca-
MOXOIHBIX CEIIbCKOXO03SM-

CTBEHHBIE MAIIMHBI TOPrOYEC-
CMa304YHbBIMU MaT€puaIaMu

- TOTOBHOCTb K CAMOBBIP)KCHHUIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATH KaYECTBA TBOPUECKOM TMYHOCTU
Tpyoosoe socnumanue
- TOTOBHOCTb K AKTHBHOH [€ATEIBHOCTU TEXHOJOTMYECKON M COLMaIbHOU
HaNpaBJICHHOCTH, CHOCOOHOCTh WHHLMHPOBATH, IUIAHUPOBATH M CAMOCTOS-
TEJIBHO BBIIOJIHATH TAKYIO JAEATEIbHOCTD;
Oxonozuueckoe gocnumarnue
- He IPMHUMATS JIeHCTBU, IPUHOCSIUE BPe] OKpYyKaroLeH cpeae;
- yMeTh IIPOTHO3MPOBATh HEOJIATONPHUATHBIE KOJOTUYECKHE MOCIEICTBHS
MpeIPUHUMAEMbIX JEHCTBUM, IPENOTBPAILAT UX.
OBazicHUe YHUBEPCAIBHBIMH y4eOHBIMH O3HABATEIbHBIMU JICHCTBUSIMU:
a) 0a3oBble JIOrHYecKHe AeiicTBHA:
- OmpenensaTh eI ACATeIbHOCTH, 3aaBaTh MapaMeTpbl U KPUTEPUU UX J10-
CTHXKCHUS;
- BBIABILATH 3aKOHOMEPHOCTH U NPOTUBOPEUUS B PaCCMaTPUBAECMBIX SBJICHU-
SIX;
- BHOCUTb KOPPEKTUBBI B JICATENBHOCTh, OLICHUBATh COOTBETCTBUE PE3YIIbTa-
TOB LIEJISIM, OLICHMBATh PUCKH TOCIICACTBUH AEATEIFHOCTH;
- pa3BUBATh KPEaTHBHOE MBIIUICHHE TIPH PELICHUH KHU3HEHHBIX POOIIeM
0) 0azoBbIe HCCJIEI0BATEIbCKUE ICHCTBUS
- aHAJM3UPOBATh MOJTYYCHHBIC B XOJ€ PEIICHHS 3a/1a4i pe3yabTaThl, KPUTHU-
YECKH OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSX;
- YMeTb IEePeHOCUTH 3HAHWS B II03HABATENBHYIO M NMPAaKTHYECKYIO 00JIaCTH
JKU3HEJEATEIbHOCTH;
- 1aBaTh OIICHKY HOBBIM CUTYallMsIM, OLICHUBATh IPUOOPETEHHBIH OIIBIT;
- YMETh HHTETPUPOBATH 3HAHHUS U3 PAa3HBIX NMPEIMETHBIX 00acTeif;
OBazicHHe YHUBEPCATEHBIMA KOMMYHUKATHBHBIMU JICHCTBUSIMU:
a) o01eHne
- BIIAJIETh Pa3JIMYHBIMU CIIOCOOaMU OOIIEHNS U B3aHMOICHCTBHS
0) coBMecTHAas 1eATeJIbHOCTD:
- TIOHUMATh U UCIIOJIb30BaTh NPEUMYILECTBa KOMAaHAHOW U MHIUBUAYaIbHON
paboTsr;
- KOOPJMHHUPOBATh U BBHINOJHATE pabOTy B YCIOBHSX PEaNbHOTO, BUPTYallb-
HOT'O 1 KOMOMHHAPOBAaHHOTO B3aUMOICHCTBUS;
OBazicHHe YHUBEPCATBHBIMH PETYISATHBHBIMUA ICHCTBUSMH:
a) cCaMOOpPraHu3aLMsI:
- CaMOCTOSITEIEHO COCTaBJIATH IUTAaH PEUICHUS MPOOJIEeMBI C YI€TOM HMEIO-
IIUXCS PECYPCOB, COOCTBEHHBIX BOBMOXKHOCTEH U MPEANOYTCHHIA;
- JaBaTh OLIGHKY HOBBIM CHUTYallMsM; CHOCOOCTBOBaTh ()OPMHPOBAHHUIO U
MPOSIBIICHUIO IIUPOKOH 3PYIHMIMH B Pa3HbIX 00ONACTSIX 3HAHHUIM, MTOCTOSHHO
TOBBIIIATH CBOH 00pa30BaTeIbHbINH U KyJIbTYPHBIH YPOBEHB;
0) CAMOKOHTPOJIb:
- HCTIOJIB30BaTh PUEMBI Pe(IeKCHH TS OLIEHKH CUTYalluH, BEIOOpa BEPHOTO
peleHus;
- YMETh OILICHWBATh PHCKA M CBOEBPEMEHHO NPHHUMATH PEIICHHS M0 HX
CHIDKEHUIO;
B) IMOIMOHAJbHBIN HHTEJIEKT, [TPEANoNararonuii ¢chopMHUPOBaHHOCTS:
- COIMaJIbHBIX HABBIKOB, BKJIIOYAKOIIHUX CHOCO6HOCTb BBICTpanBaTb OTHOLIC-
HUsL ¢ APYTMMH JIIOIbMH, 3a00THUTHCS, NMPOSBIATh MHTEPEC U pa3pemarb

C HCIIOJIb30BaHUEM allllapaTa MaTeMaTHIeCKOT0 aHaIN3a; MPUMEHSTh IPOU3BOAHYIO IIPU pEIICHHHI
3a/1a4 Ha JBM)KCHUE; PEIIaTh IPAKTHKO-OPHEHTHPOBAHHbBIC 3a1aull Ha HANOOJIbIINE U HAUMEHBIINE
3HAa4YEHHUs, HA HAXOXKJCHHUE IIYTH, CKOPOCTH M YCKOPEHHS;

IIP6 5 ymeTp omepupoBaTh MOHATUSAMHE: pallOHaJbHAS (YHKIMA, IMOKa3aTenbHas (QyHKUUS, CTe-
neHHas (QyHKUus, Jorapupmudeckas QyHKUUS, TPUTOHOMETpUYECKHE (YHKIHNU, oOpaTHbIC (QYyHK-
I[U{; YMEHHE CTPOUTDH IPpaMKU N3yIEeHHHIX (YHKIHH, HCHOIB30BaTh TPadMKN IIPH H3YYSHUH TIPO-
L[ECCOB M 3aBUCHMOCTEH, P pelIeHNH 3a/1ad U3 APYTHX YIeOHBIX IPeIMETOB H 33a1a4 U3 PeIbHOH
JKH3HU; BBIpaXKaTh (POPMYJIaMH 3aBUCHMOCTH MEXAY BEJIMUYHHAMUY;

IIP6 6 ymeTh pemaTh TEKCTOBBIE 331a4d PA3HBIX THIOB (B TOM YHCIIE HA IPOIEHTHI, JOJIU M YacTH,
Ha JIBIKEHHE, pabOTy, CTOMMOCTh TOBAPOB M YCIYT, HAJIOTH, 33/1a4i U3 00JNACTH YIpaBICHUS JIHY-
HBIMH U CeMCHHBIMH ()MHAHCAMH); COCTABIIATH BHIPAXKCHUS, YPAaBHEHUs, HEPABEHCTBA U X CUCTEMBI
[0 YCJIOBHIO 33/1a4M, UCCIIE0BATh MOJTyYEHHOE PEIICHHE H OLICHUBATH MPABIONOJ00HOCTb Pe3yiib-
TaToB,;

IIP6 9 ymers omepupoBaTh MOHATHSAMH: TOUYKA, NpsMasi, INIOCKOCTh, ITPOCTPAHCTBO, JBYIPaHHBIA
YToJI, CKPEIUBAIOIIIECs MPsSIMbIE, AapaUIeIbHOCTD U MEPIEHANKYISIPHOCTD MPSAMBIX U ITIOCKOCTEH,
YTOJI MEXy IPSIMBIMH, YTOJ MEXTy IPSIMOH M INIOCKOCTBIO, YTOJI MEeXAY IUIOCKOCTSIMH, PACCTOSTHUE
OTTOYKH JI0 IUIOCKOCTH, PAcCTOSIHHE MEXIy HPSIMBIMH, PACCTOSHHE MEXIY IUIOCKOCTSIMH; YMEHUE
HCIOJIb30BaTh NPH PEIICHUM 3a]a4 U3YYeHHbIC ()aKThl M TEOPEMbI IUIAHMMETPHH; YMEHUE OLICHU-
BaTh pa3Mepbl 00BEKTOB OKPYKAIOIIETO MHUPA;

ITP6 10 ymeTb omepupoBaTh IOHATHSIMH: MHOTOIPaHHHK, CEYEHHE MHOTOTpaHHUKA, KyO, mapauie-
JeNHUIe A, MpU3Ma, NupaMuaa, GUrypa M MOBEPXHOCTh BpAIlCHUs, LHIMHID, KOHYyC, Imap, cdepa,
ceyeHus (GUrypbl BpalleHHs, IUIOCKOCTh, Kacaromasicsi cdepbl, IMINHIpPA, KOHYyca, IUIOMAAb I10-
BEPXHOCTU NMHUPAaMUBI, IPU3MBI, KOHyca, HWIHHIPA, IUIOManb chepbl, 00beM Ky0Oa, IpsIMOyTOJIbHO-
ro Mapajuleienuea, THPaMHIbl, IPU3MBI, IWIHHAPA, KOHYca, IIapa; yMEeHHe H300pakaTb MHOTO-
T'PaHHMKHU U TIOBEPXHOCTH BPAIIEHHsI, X CEUEHHS OT PYKH, C TIOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB
U DJIEKTPOHHBIX CPEJCTB; YMEHHE PAcliO3HABAaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHHE Paclio3Ha-
BaTh NPaBUIbHBIC MHOTOIPAHHHUKHY;

IIP6 12 ymeTs BBIUHCIATH T€OMETPHUYECKUE BEIMYMHBI (JUTMHA, YTOJ, TUIOHIaah, 00BEM, IJIOMAIb
MOBEPXHOCTH), UCIIONB3Yys U3y4CHHBIC (GOPMYITBI U METO/IbI;

I1P6 14 ymers BEIOMpATh MOAXOMSIINNA U3YUYSHHBI METOM JUTA PEIICHHS 3aauH, paclio3HaBaTh Ma-
TeMaTH4eckue (PakThl ¥ MaTeMaTHUECKUE MOJENN B MPUPOJHBIX M OOLIECTBEHHBIX SBJICHHSX, B HC-
KyCCTBE; YMEHHE NPHUBOJHUTH NPUMEPhl MaTEMaTHUECKUX OTKPBITHH POCCHICKONM M MHPOBOM Mate-
MaTHYeCKOW HayKu;

Py 1 ymers omepupoBaTh MOHATHSAMM: ONpeEeieHHe, akcuoMa, TeopeMa, CIIeCTBUE, CBOHCTBO,
NPHU3HAK, JIOKa3aTeNbCTBO, PABHOCHJIbHBIC (OPMYJIMPOBKH; yMEeHHE (OpMyIHpOBaTh oOpaTHOE U
HPOTHBOIOJIOKHOE YTBEP)KACHHE, IPHBOAUTH IPUMEPHl U KOHTPIPHMEpHI, HCIIOIB30BaTh METO[
MaTeMaTH4eCKO! MHIYKIUH; IPOBOIUTH JOKa3aTENIbHBIC PACCY)KACHMUS MPH PEIICHHH 3a/1a4, OLCHHU-
BaTh JIOTHYECKYIO MPABUIBHOCTD PAcCyKICHHIA;

ITPy 8 ymeTh cBOOOHO OmepUpoBaTh MOHATHAME: Tpaduk GyHKIMH, oOpaTHas QYHKINS, KOMIO3H-
s GYHKUMH, TuHelHas GYHKIMS, KBagpaTHuHas GYHKIUS, cTerneHHass QyHKIHS ¢ [eJbIM MoKa3a-
TelleM, TPUrOHOMeTprUeckre (HYHKINH, 0OpaTHbIE TPUTOHOMETpHUYeckre (QYHKIMH, TOKa3aTeIbHas
¥ Jorapupmuueckas GyHKIUH; YMEHHE CTPOUTH rpaduku (YyHKUHUH, BBIIONHITH MpeoOpa3oBaHUs
rpadukoB QYHKIHI; YMEHHE UCIIONB30BaTh rpadMKu (GyHKIMHA JUIS U3y4EHHUs IPOLIECCOB U 3aBUCH-
MOCTEH IpH PEeIICHHH 3a/ad U3 APYTHX y4eOHbBIX MPEIMETOB M M3 PEalbHOW JKM3HH; BBIPAXKaTh
(dbopMynaMH 3aBUCHMOCTH MEXIy BEIMYMHAMH; YMEHHE CBOOOIHO OMEPHPOBATH HMOHATUSIMH: YET-
HOCTh (DYHKLHMH, TIEPHOJUIHOCTh (YHKIUH, OTPAHUYCHHOCTh (DYHKIMH, MOHOTOHHOCTh (BYyHKIIUH,
IKCTpeMyM (YHKIMH, HanOONbIIee U HaUMEHblee 3HaueHUs (PYHKIMH HA MPOMEXKYTKE;, YMECHHUE
IPOBOJMTH HCCIe0BaHNe (YHKIMH; YMEHHE HCIOJb30BaTh CBOWMCTBAa M TpadMku (YHKUMI Ui
pelieHus: ypaBHEHUI, HEPaBEHCTB | 3a/1a4 C MapaMmeTpaMu; n300paxaTb Ha KOOPANHATHON IIOCKO-
CTH MHO>KECTBA PELICHUN YpaBHEHUH, HEPABEHCTB U UX CUCTEM;
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KOH(Q)IUKTEI

Py 9 ymers cBOOOJHO OIEpHpPOBATH MOHSATHSIMU: ITOCIEAOBATEILHOCTh, apH(pMeTHIecKas Mpo-
rpeccus, reoMeTpHYecKas Mporpeccus, OECKOHEYHO YOBIBAIOLIAs TI€OMETPHYECKas MPOrpeccus;
YMEHHE 3a1aBaTh II0C/IEI0BATEIBHOCTH, B TOM YHCIIE C TIOMOIIBIO PEKYPPEHTHBIX (HOpMyJI;

ITPy 10 ymeTb oneprpoBaTh MOHATHUAMH: HEIPEPHIBHOCTh (DYHKIIMH, aCHMITOTHI Tpaduka GyHKIHH,
nepBas ¥ BTOpas NMPOU3BOJIHAS (YHKIHH, T€OMETPUYECKHIl U (DM3HUCCKUH CMBICI MPOU3BOIHOM,
nepBooOpa3Hasi, ONpeeNIeHHbIH HHTErpajl, yMEeHNe HaXOAUT aCHMIITOTHI rpadrka GyHKINY; yMeHUE
BBIYHCILITH TIPOM3BOAHBIE CYMMBI, IPOU3BEICHNUS, YaCTHOIO M KOMIO3WIUH (YHKIHH, HaXOAUTbH
ypaBHEHHE KacaTeJbHON K rpaduKy (YHKIUH; yMEHHE HCHONB30BaTh IPOU3BOAHYIO [UIS HCCIEI0-
BaHUS (QYHKIHUH, U HAXOXKACHHS HAMTy4IIero PelieHns B IPUKIIAJHBIX, B TOM YHCIIE COIHAIBHO-
SKOHOMHYECKHX U (DM3HMUCCKHX 3a[adax, Ul ONPEIENCHUs CKOPOCTH U YCKOPEHHSI; HAXOUTh ILIO-
magu ¥ 00beMbl GUryp C HOMOIIBIO HHTErPaa; NPHUBOIUTS IIPUMEPHl MATEMaTHYECKOTO MOJIEINPO-
BaHUS C TIOMOIIBIO i hepeHIIHAIbHBIX YPaBHEHHIT;

TPy 14 ymeTb cBOOOAHO ONEPUPOBATH MOHATHAMU: TOUKA, IpsMast, IIIOCKOCTh, IIPOCTPAHCTBO, OT-
PEe30K, JIyd, IJIOCKHH YroJl, IBYIPaHHBIA yroJ, TPEXTPAaHHBIN Yroj, NepeceKalomuecs, mapaulenb-
HBIE U CKPEIIMBAIOIINECS MPSIMBIC, TAPALIEIEHOCTh U NEPIEeHIUKYIISIPHOCTD IPSIMBIX U IIOCKOCTEH,
YroJl MEXAY NPSIMBIMH, YTOJI MEXAY NPSIMOH M IUIOCKOCTBIO, YTOJ MEXAY IUIOCKOCTSIMH; yMEHHE
HCIIOB30BaTh TIPH PELICHHUH 3a/ad M3ydeHHBIE (aKThl M TEOpPEMbI IUIAHUMETPHUH; YMEHHE OLCHH-
BaTh pa3Mepbl OOBEKTOB B OKPYKAIOLIEM MHUPE; YMEHUE OIEPUPOBATH MOHATUSIMHU: MHOTOIPaHHUK,
CeYeHHEe MHOTOIPaHHHKA, IPaBUIIbHBIA MHOTOTPAHHMK, IPU3Ma, MUPaMKa, GUrypa U HOBEPXHOCTh
BpAlleHHMs, IIMHAD, KOHYC, map, cdepa, pasBepTKa MOBEPXHOCTH, CEYCHHs KOHYca M LMIHMHAPA,
HapajuleNbHble OCH WM OCHOBAaHHMIO, CCYCHME Ilapa, IIOCKOCTh, Kacaromascs cdepbl, LUIMHIpPA,
KOHYyCa; YMCHHE CTPOHUTH CEUCHHE MHOTOTPaHHHKA, U300pa)kaTh MHOTOTPaHHHKH, (QHUI'YPHl M IIO-
BEPXHOCTHU BpAIICHHUS, UX CEUCHUs, B TOM YHCIIE C TIOMOLIBIO 3JIEKTPOHHBIX CPENCTB; YMEHHE MPH-
MEHSTH CBOWCTBA T€OMETPUUECKHX (HUTYP, CAMOCTOSTENHHO (GOPMYIHUPOBATh ONpeaeIeHHs H3ydae-
MBIX (UTYp, BBIIBHIaTh THUIIOTE3Bl O CBOMCTBAX W IPH3HAKAaX I€OMETPHUYECKUX (GHUTYp, 0OOCHOBBI-
BaTh WJIM ONPOBEPraTh UX; yMEHUE IPOBOAUTH KJIAcCH(UKANUIO (GUTYp MO pa3IMYHbIM MIPU3HAKAM,
BBITOJIHATE HEOOXOAUMBIE JOTIONHUTENBHBIE TOCTPOCHUS;

Py 15 ymeTp cBOOOJHO ONEPUPOBATH MOHATHUSAMHU: TUIOMANL (GUTYPEI, 00beM (UTYpHI, BETHIHHA
yIiia, pacCTOSHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY MPSMBIMHU, PACCTOSIHHE MEXKITY TIII0C-
KOCTSIMH, IUTOIIAb c(epbl, IIIONaab HOBEPXHOCTH THPAMU/IBI, IPU3MBI, KOHYCA, LIHINHIpA, 00BeM
Ky0Oa, MpSIMOYTOJIBHOTO MapajulesienuIesa, MUPaMuIbl, TPU3MBI, IMIMHAPA, KOHYCa, apa; YMEeHHe
HaXOJUTh OTHOLIEHHE 00BEMOB MOJJOOHBIX GUTYD;

IMPy 16 ymeTb cBOOOJHO ONEpUpPOBATh MOHATHSIMU: JBIKEHHE, MapajuIeIbHBINA epPeH0C, CHMMET-
pHs Ha IUIOCKOCTH W B NPOCTPAHCTBE, IOBOPOT, NpeoOpa3oBaHue MOA0OHS, MOJOOHBIE (GHIYPHI;
YMEHHE Paclo3HaBaTh paBHbIC U IOJOOHBIC (GUTYPBI, B TOM YHCIIE B IPUPOJIE, HCKYCCTBE, apXHTEK-
Type; YMEHHE HCIOJb30BaTh '€OMETPHYECKHE OTHOIICHHS, HAXOJUTh FE€OMETPHYCCKHE BEIHYHHBI
(nnuHA, yroi, Tomans, 00beM) P PEeIeHNH 3a1ad U3 APYTUX YUeOHBIX IPEIMETOB H U3 peaTbHOM
JKHU3HH;

ITPy 18 ymerb MOzIeIMpOBaTh pealbHbIEe CUTYallUH Ha A3bIKE MATEMAaTHKH; COCTaBIATh BBIPAKECHHS,
YpaBHEHHsI, HEPABEHCTBA M MX CHCTEMBI I10 YCIOBHUIO 3a/laul, UCCICA0BAThH MIOCTPOCHHBIE MOJECIH C
HUCII0JIb30BAHUEM arirapara aJ'lFe6pr, HUHTECPHIPETUPOBATH l'lOJ'Iy‘-[eHHbIﬁ pe3yibTat; CTPOUTH MaTeMa-
TUYECKHUE MOACIU C IMOMOIIBIO T€COMETPUUYECCKUX TOHSATHI U BCJIMYMH, pelIaTh CBA3aHHBLIC C HUMU
NPAKTHYECKUE 3a/1auM; COCTABIISTH BEPOSTHOCTHYIO MOJETb M HHTEPIPETHPOBATH IOMYyYCHHBIN
pe3yNbTaT; peliaTh HPHUKIAIHbIC 33aJaull CPECTBAMH MAaTEMaTHYECKOro aHalM3a, B TOM YHCIE CO-
[MAJIbHO-9KOHOMHYECKOTO M (PU3HUECKOr0o XapaKkrepa
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3. Conep:xanue 0011e00pa3oBaTe/IbHOI0 y4eOHOI0 peaMeTa

«Aneebpa u navana mamemamuiecKko2o aHaIu3ay

Yucaa v BIYUCICHUS

Pannonanbupie uncia. OOBIKHOBEHHBIE M JIECATUYHBIE APOOHU, MPOIEHTHI, OECKOHEUYHBIC
nepuoguueckue apoou. [Ipumenenue npobeit U MPOLEHTOB IS pEIeHHs IPUKIAJAHbIX 33]1a4 U3
Pa3IMYHBIX OTPACICH 3HAHUN U PEATTbHON KU3HU.

JleiicTBuTenbHble uyucia. PalMoHanbHbIE M HUppalMOHANbHBIE 4YHcla. ApudMeTHuyeckue
omepalyu C JEUCTBUTENBHBIMU 4YKCIaMU. MOAyib AEHCTBUTEIBHOIO YHUCIAa M €ro CBOICTBA.
[TpnOnmKEHHBIE BEIYMCIEHUS, TIPaBUIa OKPYTJICHHS, IPUKUIKA U OLIEHKA PE3yJbTaTa BbIUHCIIE-
HHUI.

Harypanbaele u nensie uucina. [IpuMeHeHHE TPU3HAKOB JEIMMOCTH LEIbIX YHCEN,
HauOonbimi o0t genutensd (nanee - HOJ) u naumenbiiee obmiee kpatHoe (nanee — HOK),
OCTAaTKOB 110 MOAYJIO, anroputMa EBknnaa s pemenus 3a1ad B LEJIbIX YUCIaX.

Crenienb ¢ nenbsiM nokasarenem. bunom Heiotona. Mcnonb3oBanue noaxopsiei ¢hopMbl
3alUCH ACHUCTBUTEIbHBIX YACEN ISl PEIICHUs MPAKTUYECKUX 3a/1a4 U MPEACTaBICHUS JaHHBIX.

ApudpmeTndeckuil KOpeHb HaTypalbHOW CTENEHU U ero cBoiicTBa. CTeneHb ¢ paluuoHallb-
HBIM IIOKa3aTelieM U €€ CBOMCTBa, CTENEHb C ACHCTBUTENbHBIM MoKa3ateneM. Jlorapudm uucna.
CgoiicTBa norapudma. [lecsaTuuabie U HATYpaJIbHBIE JIOTapU(MBI.

KomrmnekcHeie yncna. Anredpanyeckas U1 TpUTOHOMETpudecKas (OpMbI 3alIMCH KOMILJIEKC-
HOTO yucia. ApupMeTHUYECKHE ONEpalU ¢ KOMIUIEKCHBIMU unciaamMu. M300paxkeHrne KOMIUIeKC-
HBIX YHMCEJ Ha KOOpAWHATHOW IuiockoctH. Popmyrna MyaBpa. KopHu n-oii cteneHu U3 KOM-
TJIEKCHOTO yucia. [IpuMeHeHne KOMIIEKCHBIX YHCeN ISl pelieHus] PU3NYECKUX U TeoMeTpHuUe-
CKHX 3a/1a4.

CuHyC, KOCHHYC, TAHT€HC, KOTaHI€HC YMCIIOBOIO apryMeHTa. APKCHUHYC, apKKOCHHYC W
apKTaHI'€HC YMCIIOBOT'O apryMEHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxzaecTBa M TOXAECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHHE, KOpeHb ypaBHeHMs. PaBHO-
CUJIbHBIC YPAaBHEHMS U YpaBHEHUA-CIeACTBUA. HepaBeHCTBO, pellieHre HEpaBeHCTBA.

OCHOBHBIE METOJBI PEIICHUs LENbIX U JAPOOHO-PAllMOHAIBHBIX YPaBHEHUH U HEPABEHCTB.
Cucrema U COBOKYIHOCTb YpPaBHEHMI M HEpPaBEHCTB. PaBHOCWIIBHBIE CHCTEMBI M CHUCTEMBI-
cneactBus. PaBHOCWIbHBIE HEPABEHCTBA. MHOrOWIEHBI OT OJJHOM MEPEMEHHOM. [[eneHne MHOro-
YJieHa Ha MHOTOWIEH ¢ ocTtaTkoM. Teopema be3y. MHorousieHsl ¢ 1enbIMu K03 PUITHSHTaAMH.
Teopema Buerta. IIpeoOpa3oBanust YUCIOBBIX BBIPAXKEHHM, COIEPKAIINX CTETIEHU U KOPHH.

Hppanmonanbusie ypaBHeHHs. OCHOBHBIE METO/bI PEIICHUS UPPALMOHAIBHBIX YPaBHEHUM.
ITokazarenpHble ypaBHeHUs1. OCHOBHBIE METO/BI PELICHNUS NTOKa3aTeNIbHbIX YpaBHeHUil. [Ipeodpa-
30BaHHUE BBIPAXECHMM, cofepxamux jJorapudpmsl. Jlorapupmuueckue ypaBuenusi. OCHOBHBIC Me-
TOJIbI pELICHUS JIOTapu(PMUUECKUX YpaBHEHHI.

OcHoBHbIe TpuroHomerpuueckue Gopmynsl. [IpeoOpazoBaHre TPUTOHOMETPUUECKHX BbI-
paxkeHul. PemeHne TpUroHOMETPpUYECKUX YpPaBHEHUN. PellleHne cucTeM JIMHEHHBIX YPaBHEHUM.
OT60p KOpHEN TPUTOHOMETPUYECKUX YPAaBHEHUU C MOMOUIbIO TPUTOHOMETPUUYECKON OKPYKHO-
cTu. Pemienne TpuroHoMeTpuyeckux HepaBeHCTB. (OCHOBHBIE METOJIbI PEUICHUS TTOKA3aTEIbHBIX
U jorapupmMudeckux HepaBeHCTB. OCHOBHBIE METOIBI PEUICHUS HPPAMOHAIBHBIX HEPABEHCTB.
OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U COBOKYITHOCTEHN palliOHAIBbHBIX, UPPALIMOHAIBHBIX, IIOKa-
3aTeJbHBIX U JIOTapu(PMHUUECKUX YPABHEHU.

VYpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpaMu. MaTpuiia CUCTEMBbI JIMHENHBIX ypaB-
HeHul. OnpenenuTenb MaTpULbl 2X2, €ro reOMETPUYECKUI CMBICI U CBOMCTBA, BEIYMCIEHUE €T0
3HAYEHMS, IPUMEHEHUE ONPEACIIUTENS ISl PEIICHHUS] CUCTEMBI JIMHEMHBIX ypaBHeHU. Pemenue
MPUKJIAJHBIX 33J1a4 C NOMOILBI CHUCTEMBI JIMHEHHBIX ypaBHeHUH. lcciienoBaHne MOCTPOECHHOU
MOZEJIH C IIOMOLIBIO MaTPHIl U ONIPEACITUTEIICH.
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ITocTpoeHre MaTeMaTUYECKUX MOJEIEH PEaIbHOM CUTYyallMH ¢ IIOMOIIBIO YPABHEHUM U He-
paBeHCTB. [IpuMeHeHNe ypaBHEHUII U HEPABEHCTB K PELICHHUIO MaTEMaTUYECKHUX 3a/1ad U 3a1ad
U3 pa3Iu4HbIX 00JIacTell HAyKU U peabHON KU3HH.

DOyHKUMH U TPaPuKH

OyHKIUA, crtocoObl 3ananus GyHKIuU. B3anmHo obpatHeie ¢pyHkunu. Kommosumus GyHK-
uui. 'papuk GyHkunn. DnemeHTapHble IpeoOpa3oBaHus rpapuKoB HyHKLIUM.

OO6nacTp omnpeneneHrus U MHOXECTBO 3HaueHUU QyHkuuu. Hymu ¢ynkumu. ITpomexyrku
3HaKOMOCTOSTHCTBA. UéTHBIe W Heu€THble ¢yHKumH. [lepuomnyeckne ¢yHkuuu. [IpomexyTku
MOHOTOHHOCTU (YHKIMH. MakcuMyMbl 1 MMUHUMYyMbl (QyHKIMH. Hanbonbliee M HauMeHblIee
3HaueHus: GpyHKuMM Ha npomexyTtke. ['padux komnosnuuu pynkumii. ['eomerpuueckue oOpasbl
YPAaBHEHHUU U HEPABEHCTB HA KOOPAMHATHOM INIOCKOCTH.

JIuHeliHas, KBagpaTH4Has U APOOHO-TMHEWHas (QyHKIUU. DIeMEHTapHOE UCCIIEeI0BaHUE U
nocrpoeHre ux rpadukon. CreneHHas (QYHKUMS C HATYpaJbHBIM W IIEJIBIM IOKa3aTeneM. Eé
cBoiicTBa 1 rpa¢uk. CBoicTBa U rpadUK KOPHS N-0il CTENEHN KakK (PyHKIIMH OOpaTHOMN CTENEHH C
HaTypaJibHBIM TOKa3zareneM. [lokaszarenbHas U jorapupmuueckas (QyHKIHHM, UX CBONCTBA U
rpaduku. Mcnonb3oBanue rpadukoB GyHKIMN A pelieHus: ypaBHeHu. ['paduueckue MeTo bl
pelIeHns ypaBHEHUI U HepaBeHCTB. [ paduueckre MeTo1bl pelieHs 3a1a4 ¢ apaMeTpaMu.

Tpuronomerpuueckas OKpy>KHOCTb, ONPEAEICHUE TPUTOHOMETPUUECKUX (YHKIUN YUCIO-
BOTO apryMeHTa. TpuUroHOMeTpuuecKkue (pyHKIMHU, UX CBOWCTBA U Tpaduku. DyHKIMOHAIbHbIE
3aBHCHUMOCTH B pealIbHBIX Mpolieccax U siBIeHUsIX. [ paduku peanbHbIX 3aBUCUMOCTE.

Hcnons3oBanue rpadukoB byHKUIMN JUTSL UCCIIEA0BaHUS MIPOLIECCOB
U 3aBHCHUMOCTEH, KOTOpbI€ BO3HHUKAIOT MPH PELICHUM 3a7ady U3 APYTUX y4EOHBIX MPEAMETOB U
pEATbHOM KU3HMU.

Havasa MaTeMaTH4eCcKOro aHajm3a

ITocaenoBaTeIbHOCTH, CIOCOOBI 3aJaHMs MOCJEI0BaTeIbHOCTEH. MeTo ] MaTeMaTHYeCKOM
MHIYKIAA. MOHOTOHHBIE U OIPAHUYEHHBIE ITOCIEA0BATEIBLHOCTU. MICTOpHA BO3HUKHOBEHUS Ma-
TEMaTUYECKOr0 aHalln3a Kak aHain3a OECKOHEUHO MaJlbIX.

Apudmerndeckas U reoMeTpuueckasl mporpeccuu. beckoHeuHo yObIBaroIiasi reoMeTpuye-
ckas nporpeccusi. Cymma OECKOHEYHO YOBIBAIOIIECH T€OMETPHUECKON mporpeccuu. JIMHEWHBIH 1
AKCIOHEHIMaNbHBINA pocT. Yucno e. @opmyiia CiaoKHBIX IMPOUEHTOB. Mcnonb3oBanue nporpec-
CHUU JUIsl pELIEHUs peabHbIX 3a7a4 MPUKIIATHOIO XapaKTepa.

HenpepbiBHble GyHKIIMU U UX CBOMCTBA. TOUKM pa3pbiBa. ACUMOTOTHI rpauKoB QYHKUIUH.
CaoiicTBa (yHKIIMI HETIPEPHIBHBIX Ha OTpe3ke. MeTo/l MHTEpPBAJIOB JUIsl PEIICHUST HEPABEHCTB.
[IpumeHeHne CBOMCTB HENMpepbIBHBIX (YHKUIUN A pemeHus 3anad. [lepas u BTOpas nmpous-
BoAHble (pyHKIMU. OnpeaeneHue, reoOMeTpUUEeCKU 1 GU3NYECKU CMBICT MPOU3BOJHON. YpaB-
HEHHE KacaTenbHOH K Tpaduky pynkuuu. [IpousBoausie anemenTapHbix ¢yHkuuid. [IponsBoanas
CYMMBI, IPOU3BEJICHHS, YACTHOTO U KOMIIO3UIINN (YHKIIUH.

[IpumeHeHne Npon3BOAHON K UCCIETOBAHUIO (PYHKIIMIT HA MOHOTOHHOCTh

u sKcTpeMyMbl. HaxoxkaeHue HauOoNbLIEro M HAaUMEHBIIEr0 3HAYEHWIl HempepbhIBHON
(byHKIIMM Ha OTpE3Ke.

[IpuMeHeHre TPOU3BOJHOM JUIsl HAXOXKJICHUSI HAWJIy4dlIero pelIeHUs] B MPUKIAJHBIX 3a/1a-
Yax, JJIsl ONPEJIEICHUsI CKOPOCTH U YCKOPEHHUS Ipoliecca, 3aJaHHOTro (GopMyIioi

WIH TpapUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO MepBOOOpa3HbIX. [lepBooOpasHbie 31eMEHTapHBIX
¢byukuuit. [IpaBuna HaX0XAEHUS TEPBOOOPA3HBIX.

WNurerpan. I'eoMeTpudeckuil CMbICI MHTErpaja. BeruucieHue onpenen€éHHOro MHTerpaia
no opmyne Herorona—JleliOauma.

[IpuMeHeHne uHTErpaia JUisi HAXOXKACHUs IUIoMmaael IOCKUX GUryp u o0bEMOB reoMeT-
PUYECKHUX TEIN.

[Tpumeps! pemienuit nuddepeHnnanbHbIX ypaBHEHHA. MareMaTHiecKoe MOJICIUPOBAHNE
peabHBIX MPOLIECCOB C MOMOMIBIO MU (HepeHIINATBHBIX YPaBHEHHI.
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MHo:xecTBa H JIOTHKA

MHOK€eCTBO, OIepalru HaJl MHOXECTBAaMHM W MX CBOWcCTBa. Juarpammel Dinepa—BenHa.
[IpruMmeHeHrne TEOPETUKO-MHOKECTBEHHOIO amllapara /il OMKMCAHUS PEATbHBIX IPOLECCOB U SIB-
JICHUHW, TP PEIICHUN 3a/1ad U3 APYruX y4eOHbIX mpeametoB. OmnpeneneHue, TeopeMa, CBOUCTBO
MaTeMaTHYECKOTO 00BEKTa, CICICTBHUE, JOKA3aTeIbCTBO, PABHOCHIIbHBIC YPaBHEHUS.

«I'eomempus»

IIpsiMmble U JIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE NOHATHS CTepeOMETpUH. Touka, NpsMasi, IIOCKOCTb, MPOCTpaHCTBO. [lonsaTHe
00 aKCMOMaTUYECKOM MOCTPOEHUH CTEPEOMETPHUH: aKCUOMBI CTEPEOMETPUU U CIEIACTBUS U3 HUX.
B3anMHOE pacnosiokeHue NpsMbIX B IMPOCTPAHCTBE: MEPECEKAIOIINECs, MTapaluIeIbHbIE U CKpe-
nBaromecss npsaMsle. IIpu3Haky ckpemmBaromuxcs NpsambIxX. [lapamienbHOCTh HPSMBIX U
IJIOCKOCTEN B IIPOCTPAHCTBE: MApAJJIENbHBIE IPSAMBIE B IPOCTPAHCTBE, MAPAUIEIBHOCTh TPEX
MIPSAMBIX, NAPAJUIEIBHOCTh NPSIMOM M IUIOCKOCTH. I[lapamienbHOe M LIEHTpalbHOE MPOEKTUPOBa-
Hue, n3oopaxenue Guryp. OCHOBHbIE CBOMCTBA MapaljIeIbHOTO MPoeKTHpoBaHus. M300paxeHue
¢buryp B napaieNbHON MPOEKUUHU. YTJIbI C COHANPABICHHBIMH CTOPOHAMM, YTOJI MEXIY MPSMBbI-
MH B IIpocTpaHcTBe. [lapannenbHOCTh IIOCKOCTEN: MapasuiesibHbIE IIJIOCKOCTH, CBOMCTBA Napall-
JenbHbIX TiockocTel. [Ipocreiinine nmpocTpaHCTBEHHbIE (PUTYpbl HA TUIOCKOCTH: TETpajp, IMa-
paJlIeNenuIe]l, HOCTPOCHHUE CEYEHUM.

[leprieHIUKYIAPHOCTH NMPSAMOM U INIOCKOCTH: NEPIEHANKYJISIPHBIE NTPSAMBIE B IPOCTPAHCTBE,
IpsIMBIE TApAJUICIIbHBIE M INMEPHNEHIUKYJSPHBIE K IUIOCKOCTH, IPU3HAK IEPIECHINKYJISPHOCTH
IPSIMOM M INIOCKOCTH, TEOPEMA O MPSAMOM MEPIEHIUKYIAPHON MI0CKOCTH. OpTOroHaNbHOE IPO-
exTupoBanue. [lepneHauKynsap U HaKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE
OT MPSMOM 710 TIOCKOCTH, POEKLUs GUTYphl HA TUIOCKOCTh. [lepneHIuKyasIpHOCTh MIIOCKOCTEM:
MIPU3HAK NEPIEHIUKYIAPHOCTH ABYX IIIIOCKOCTEN. Teopema 0 TpEX MepreHIuKysapax.

VYTIiabl B IPOCTPAHCTBE: YIOJl MEXKY NPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIN YrOJI, TUHEUHBII
yroJl IByTPaHHOTrO yriia. TpéXrpaHHbId U MHOTOTpaHHbIE YIJibl. CBOMCTBA IUIOCKUX YIJIOB MHO-
rorpaHHoro yria. CBOMCTBa INIOCKUX W JIBYTPAHHBIX YIJIOB TPEXIPAHHOIO yria. TeopeMbl Kocu-
HYCOB ¥ CUHYCOB JUIs1 TPEXTPAHHOIO YIJIA.

MHororpaHHMKH

Bunsl MHOrOrpaHHMKOB, pa3BEpTKa MHOrorpanHuka. [Ipusma: n-yrospHas npusma, npsmas
Y HaAKJOHHAsl MpPU3Mbl, OOKOBas M MOJHAas MOBEPXHOCTh Mpu3Mbl. [lapamienenunesn, npsmo-
YIOJIBHBIM MapajuiesIenuIie]l U ero cpoiictea. Kparyaiime nmyTu Ha MOBEPXHOCTH MHOTOTPaHHU-
ka. Teopema Diinepa. [IpoctpancTBenHas teopema Iludaropa. [lupamuaa: n-yronabHas nupamu-
1a, IpaBUjIbHAs W yceu€HHas nupamuabl. CBolicTBa pédep M OOKOBBIX T'paHEl MpaBUIbHON MH-
pamuabl. [IpaBUiibHbIE MHOTOTPAaHHMKH: TpaBWIbHAs MpU3Ma M IMpPaBUIbHAs NUpaMHia, Mpa-
BUWJIbHAS TPEYTOJIbHAs MUpPaMUAa U MPaBUIBHBIN TeTpadap, KyO. IlpeacraBnenne o nmpaBHIIbHBIX
MHOT'OTpaHHUKAaX: OKTajAp, AOJAEKadIp U UKOCADIP.

Brluncnenue s1eMEHTOB MHOTOTPAHHUKOB: p&Opa, nuaroHanu, yriel. [Linomans GokoBoit
MOBEPXHOCTH U IOJIHOM MOBEPXHOCTH MPSMOM MPU3MBI, IUIOIIA/Ib OCHOBAHM, TeopeMa 0 OOKO-
BOM MOBEPXHOCTU MpsiMOIl mpu3mbl. [lnomans 00KOBOI MOBEPXHOCTU M MOBEPXHOCTH NMPABUIIb-
HOU UpaMubl, TEOpEMa O IUIOIIAJAN YCEUYEHHON TUPaMU/IbI.

CuMMeTpust B IPOCTPAHCTBE. DJIEMEHTHI CUMMETPUN NIPABHIIBHBIX MHOTOI'PaHHUKOB. CHM-
METpHs B IIPAaBUJIBHOM MHOTOI'PAaHHMKE: CUMMETpPUS MMapaulesIeUNe a, CAMMETPHUS IIPABUIIBHBIX
MIPU3M, CHMMETPHS IPaBUIbHON MUPAMUIBL.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHSA: BEKTOP B MPOCTPAHCTBE, HYJIEBOU BEKTOD, [UIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEapHbIE, COHAIIPABJICHHBIE U NPOTUBOIIOJIOKHO HAIIPaBJICHHBIE BEKTOPbI. PaBEHCTBO BEK-
TOpPOB. JIeUCTBHsI C BEKTOPAMU: CI0KEHUE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB,
YMHOK€HUE BeKTOpa Ha uuciio. CBOMCTBA cilokeHUs1 BEKTOpoB. CBONCTBA YMHOKEHUSI BEKTOpa
Ha 4yucino. Ilonstue xomiuianapsasie BEKTOpHL. IIpu3Hak KOMIUIaHApHOCTH TpEX BEKTOpOB. lIpa-
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BUJIO Napajuienenumena. TeopeMa o pa3ioKeHUH BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BEKTOPaM.
[IpsiMoyronpHas cucrema KOOpAuHAT B npocTpaHcTBe. Koopaunatel BekTopa. CBA3b MEXKIy KO-
OpAMHATaAMH BEKTOpA M KOOPJIMHATAMHU TOYEK. YTOJI MEXAy BekTopaMmu. CKallspHOE MPOU3BELE-
HUe BEKTOpOB. Pa3noxeHue BekTopa no 6asucy. KoopanHaTHO-BEKTOPHBIA METOJ MPU PELICHUN
T€OMETPUUYECKUX 3a]ay.

JABUKEeHHSsI B IPOCTPAHCTBE

JIB>kenus mpoctpancTBa. Otobpakenus. J{BuxeHus v paBeHCTBO ¢uryp. OO0mue cBoicTBa
IOBKEHUM. BUIBI NBM)KEHMII: MapasulesibHbI NEPEHOC, LEHTpabHAsl CUMMETpPHS, 3€pKajbHas
CUMMETpUSL, TOBOPOT BOKPYT npsiMoil. [IpeobpazoBanus nogodus. [psamas u chepa Ditnepa.

TeJia Bpalenus

[loHsATHA: UMIMHAPUYECKAas MOBEPXHOCTb, KOHMYECKAas IOBEPXHOCThb, cepuyeckas Imo-
BEPXHOCTh, 00pa3yrolire noBepxHocreid. Tena BpalieHus: MUIHMHIP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. Bzaumnaoe pacnonoxeHue cepbl U MIOCKOCTH, KacaTeldbHasl TIOCKOCTh K cdepe.
N306pakenue ten BpalleHus Ha IiockocTu. Pa3BépTka unmnuHapa u konyca. Cummerpus cepbl
U mapa.

O6béM. OcHOBHBIE CBOICTBA 00BEMOB Teil. TeopeMa 06 00bEME IPSIMOYTOIBHOTO Mapasuie-
nenunena u cienctsud u3 He€. O0bEM NpsSAMON M HAKIOHHOM MPU3MBI, IIWIMHJpPA, UPaAMUAbl U
KoHyca. O0BEM 11apa U [apoBOr'0 CErMEHTA.

KoMOunamuu ten BpamieHus ¥ MHOTOrpaHHUKOB. [Ipu3Ma, BircaHHasi B IMJIMHIP, OMHUCAH-
Has okosio nwinHapa. llepeceuenue cdepsl u mapa c¢ miockocteio. Kacanue mapa u cdepsl
MI0CKOCThIO. [IoHsATHE MHOTrOTpaHHUKA, OIMCAHHOTO OKOJIO cepsl, chephl, BIUCAHHON B MHOT'O-
TPAaHHUK WJIU TEJIO BPAILCHHUS.

[Tnomaas MOBEPXHOCTH WIMHIIPA, KOHYCa, Tomaas cepsl u e€ yacred. [logodue B mpo-
ctpadcTBe. OTHOIIIEHHE 00BEMOB, IUIOMIAICH MOBEpXHOCTEH MoH00HBIX Guryp. [IpeodbpasoBanue
nono6usi, romoretus. Penienue 3a1a4y Ha MIOCKOCTH € UCIIOJIB30BAHUEM CTEPEOMETPUUECKUX Me-
TOJIOB.

[TocTpoeHue ceueHnit MHOTOIPAaHHUKOB U T€J BPAILLEHUs: CEYEHUS IMIIMHIpa (TapaieabHo
Y TIEPIICHIUKYIISIPHO OCH), CeUEHHUs KOHYyca (MapaielbHOe OCHOBAHHIO

U NIPOXOJSIIEE YEPE3 BEPUIMHY), CEUEHMSI 11apa, METOAbI IOCTPOEHUSI CEUEHUI: METOJ Clle-
JI0B, METO/1 BHYTPEHHETO MPOEKTUPOBAHMSI, METO/ IIEPEHOCA CEKYLIEH MIOCKOCTH.

«Bepoamnocms u cmamucmuxay

BeposiTHOCTD M cTaTHCTHKA

I'pad, cBs3ublit Tpad, nytu B rpade: HUkiIbl U 1end. CreneHb (BaJE€HTHOCTh) BEPIUUHBI.
I'padpr Ha mmockoctu. JlepeBbs. CiydaiiHble SKCIEPUMEHTHI (OMBITHI) U CIydalHbIE COOBITHA.
OnemeHTapHble COOBITHS (MCXO0AbI). BepoaTHOCTh citydaiiHOTO cOOBITHS. BinM30CcTh 4acTOTH U
BEPOSITHOCTU COOBITHI. Clly4aiiHbIE OIBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.

Onepauuu Haja COOBITHSIMH: TEpeceueHue, OO0beIMHEHUE, MPOTHUBOIOJIOKHBIE COOBITHS.
Huarpammbl Didsiepa. @opMyra CIIOXKEHHST BEPOSITHOCTEN. Y CIOBHASI BEPOATHOCTh. Y MHOXKEHUE
BeposiTHOCTEN. JlepeBo ciaydailHOro skcnepuMeHnta. Popmyna nojgHou BeposTHOCcTH. Dopmynna
baiieca. HezaBucrmbie coObITHS.

bunapHbIil ciyyaiiHbli ONBIT (MCIIBITAaHKE), YCIIeX U Heynadya. HezaBucumble MCHIBITAHUS.
Cepus He3aBHCHMBIX UCIIBITAHUH 10 nepBoro ycnexa. [lepecranoBku u akropuan. Uucno coue-
taHuil. TpeyronbHuk Ilackans. @opmyna 6uHoMa HeroroHa. Cepusi HE3aBUCUMBIX HCIBITAHUN
bepnynnu. Cnyuaiineiil BbIOOp M3 KOHeUHOM coBokynHOocTH. Cnyualinas BenuuuHa. Pacnipenene-
Hue BeposiTHOCTEH. J[narpamMma pacrnpenenenus. Onepauuu Haj Cly4yallHbIMU BeauyuHaMu. bu-
HapHas ciyd4aiHas BenndyuHa. [Ipumepsl pacrpeneneHuii, B TOM YHCIIe TEOMETPUYECKOe U OMHO-
MUAJIBHOE.

CoBMecTHOE pacnpefeNieHue ABYX ClIydalHbIX BeJMuuH. He3aBucumele ciydaiiHble BENM-
yiHbl. MaTeMaTH4ecKoe OXUAAHWE CIlydaliHOW Benn4uHbl (pacnpenenenus). [Ipumeps npume-
HEHHSI MaTEeMaTHYEeCKOTo OKUAAHWA (CTpaxoBaHHe, JoTepes). MaremMaTnueckoe oxujgaHue Ou-
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HAapHOW CIIy4aliHOM BEJIWYMHBI. MaTeMaTu4ecKoe OKUIAHUE CYMMBbI CIy4alHbIX BeJIWYMH. Ma-
TEMaTUYECKOE 0KUJIaHUE TEOMETPUUECKOT0 U OMHOMHAIIBHOTO PACTIPEICIICHUN.

Jucnepcus U CTaHAAPTHOE OTKJIOHEHME ClydallHOM BelIMuYuHBI (pacnpenenenus). Jucnep-
cusi OMHapHON ciy4yailHOM Beau4yuHbBl. MaTeMaTH4ecKOoe OKHUJIaHUE MPOU3BEACHUS U TUCTIEPCUs
CYMMBbI HE3aBHCHMBIX CIIy4ailHbIX BeJWYWH. J(ucrepcusi U CTaHAapTHOE OTKIOHEHHE OMHOMHU-
aIbHOIO pacrpenencHus. Jucnepcus U CTaHAApTHOE OTKIOHEHHE N€OMETPUYECKOIO pacmpene-
JICHUS.

HepasenctBo UebOniméBa. Teopema UeOniméBa. Teopema beprynnu. 3akoH OONbIIMX YH-
cen. BeiGopounslit MmeTon uccienoBanuii. Berbopounsie xapakrepucTuku. OneHuBaHUE BEpPOSIT-
HOCTH COOBITHS 110 BHIOOPOUHBIM AaHHBIM. [IpoBepka mpocTeHMX runoTe3 ¢ HOMOUIBIO U3yUYEH-
HBIX pacIpeieIeHui.

HenpepriBHble cnyualinble BennuuHbl. [IpuMepbl. @yHKINS TUIOTHOCTUH BEPOATHOCTU pac-
npeneneHus. PaABHoMepHOE pacpeielieHHe U ero CBOMCTBA. 3aauM, IPUBOAIINE K TOKA3aTENb-
HOMY paclpezesieHnI0. 3aiauu, MPUBOASIINE K HOPMaJIbHOMY pacnpeesneHnto. OyHKIus mioT-
HOCTH BEpPOSITHOCTH TMOKA3aTENBbHOTO pachpeneneHus, QyHKIUS MIIOTHOCTH BEPOATHOCTH HOP-
MaJibHOTO pacnpenesieHus. QyHKIMS TUIOTHOCTU M CBOMCTBAa HOpMaJIbHOTO pactipenenenus. 11o-
CJIEIOBATEIbHOCTh OJIMHOYHBIX HE3aBUCUMBIX COOBITMH. 3ajayu, MPUBOIAIIME K pacmlpesene-
Huto Ilyaccona.

KoBapuanus aByx ciydaitasix BenuuuH. Koagdurnuent nuneiinoit koppensuun. CoBMecT-
Hble HaOMIOACHMS JIBYX BeIW4YMH. BriOOpouHBbIN KO3PuImeHT xoppendauuu. Paznuune mexmay
JIMHEWHOMN CBS3bI0 M NPUYUHHO-CIEICTBEHHOMN CBA3bI0. JIMHEWHas perpeccusi, METOJ HaUMEHb-
IIUX KBAJIPaTOB.
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4. TemaTu4eckuii IJiaH 0011e00pPa30BaTEJIbHOI0 Y4e0HOI0 peaMeTa
TemaTnyeckui 1iaH

OVII.03.Y MATEMATHUKA (yenybnennsiii)

Ha 2023 — 2024 yueOHbIl TO
I'pymma 1-1
ITpodeccus: 35.01.27 Macmep cenbckoxo3siicmeenHo2o npou3eo00Ccmea

Oos3aTeabHas yueOHas

HArpy3ka
Maxkcu- B TOM YHCJIe
Neo MajbHad | BHea-
HaumMmeHnoBaHue pa3jiejioB U TeEM S K
n/n y4yeOHast YIMT. BCEro = -
Harpyska | cam. pab. | 3amsrmii | 3 g‘
'S &
S =
1 cemecmp 153/9* 153/9* 10/9* | 7
Pazgea 1. IloBTOopeHue kypca MareMaTUKd OCHOB- 20 20 2
HOU IIKOJIBI
11 [ToBTOpeHne Kypca MaTeMaTHKH OCHOBHOM 20 20 2
IIKOJTBI
Pazned 2. Yuciia ¥ BEIYHACIIEHUS 6/2* 6/2* 2*
2.1 |Llenble U palMoHaIbHbIE YKCIIA 2/1* 2/1* 1*
2.2 | JIeicTBUTEIBHBIC U HPPAIMOHAIBHBIC YUCITIA 4/1* 4/1* 1*
Pa3nen 3. Ctenenu, KOpHH U J0raprudMbl 13 13
3.1 |KopHu u crenenu 6 6
3.2 |Jlorapugmsl 7 7
Pa3nen 4. [IpsiMbIe 1 TIIOCKOCTH B IIPOCTPAHCTBE 20/2* 20/2* 2%
4.1 |OcHOBHBIE MOHATHUS CTEPEOMETPUH 2 2
4.2 |IlapamienbHOCTh B IPOCTPAHCTBE 6 6
4.3 | [lepnieHAMKYISIPHOCTD B TPOCTPAHCTBE 6/1* 6/1* 1*
44 [TpsMble ¥ TUIOCKOCTH B IMpocTpaHcTBe. Pere- 6/1* 6/1* 1%
HUE 3371249
Pa3znen 5. KoopanHaThl 1 BEKTOPHI 16/2* 16/2* 2* 1
51 KoopanHaTel B mpocTpaHcTBe. 3aaddl B KOOP- 6/1* 6/1* 1%
JIMHATaX
5.2 | BekTOpBI B IPOCTPaHCTBE 8/1* 7/1* 1*
5.3 | IBmkeHue B MpOCTPAHCTBE 2 3 1
Pa3nen 6. OCHOBBI TPUTOHOMETPUH 36/3* 36/3* 3* 2
6.1 OCHOBHBIE TPUTOHOMETPHUYECKHE TMOHATUS U 4 4
" | TOX7ecTBa
6.2 | OcHOBHBIE (hOPMYJIBI TPUTOHOMETPUHU 8/1* 8/1* 1*
6.3 | Tpuronomerpuyeckre (GyHKIIMHA U UX CBOHCTBA 10/2* 10/2* 2*
6.4 | OOGpaTHBIE TPUTOHOMETPHUECKUE (PYHKITIH 2 2
6.5 TpuroHoMmeTpuveckne ypaBHEHUs, HEPaBEHCTBA, 1 12 5
CHCTEMBI
Pasznen 7. KomminekcHble unciia 8 8
7.1 | KommuiekcHbIe uncia 4 4
7.2 |I[IpuMeHeHne KOMIUIEKCHBIX YHCeI 4 4
Paznen 8. Crenennas, mokasatenbHast U Jorapud- 34 34 1 9
Mu4ecKasi QyHKITUN
8.1 |Crenennas GyHKIHS 4 4
8.2 | Pemenue uppanuoHanbHBIX YpaBHEHUW W HEpa- 4 4
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BCHCTB

8.3 |[loka3aTenbHast pyHKIMS U €€ CBOICTBA 4 4
8.4 Pemienne mokazaTenbHBIX YpaBHEHHH M Hepa- 10 10 1
BEHCTB
8.5 | Jlorapudmuueckas GyHKIUS U €€ CBOWCTBA 6 6
86 Pemenne norapupmMuueckux ypaBHEHHH M He- 5 5 5
pPaBEHCTB
2 cemecmp 166/12* 12 154/12* 12* 5
Pa3znen 8. CrenenHnas, mokaszaTenbpHas U Jiorapud- 10 10
MU4ecKasi QyHKIUU
8.7 ‘CI/ICTGMBI ypaBHEHUH 10 10
Pa3nen 9. MHOrorpaHHuKH 20/3* 2 18/3* 3*
9.1 |[Ipuzma 3 3
9.2 |I[Mapamnenenunes 2 2
9.3 |[upamuia 3/1* 3/1* 1*
9.4 Ec())lI:OBaH U TOJIHAs NIOBEPXHOCTH MHOTOTPAHHH-| g1 9 211 1%
9.5 |[IpaBuiIbHBIE MHOTOTPAHHUKH 3/1* 3/1* 1*
Pa3nea 10. MuoxecTBa. DneMeHTsl Teopuu rpadoB 10/1* 10/1* 1*
10.1 | MuoxecTBa. Oniepaniii ¢ MHO>KECTBaMH 4 4
10.2 | I'padbr 6/1* 6/1* 1*
Paznen 11. [IpousBonHas u e€ npuMeHEHUE 42/3* 4 38/3* 3* 1
11.1 | IlpousBoaHas 14 14
11.2 d)mI/IquCKHﬁ U T€OMETPUYECKUM CMBICI IIPOU3- 10/2* 5 g/o* o
BOJTHOM
11.3 HpI/IMeHveHHe IIPOU3BOJHON K HCCIEIOBAaHUIO 18/1* 5 16/1* 1% 1
byHKIMI
Pa3nen 12. Tena Bpamenus 20/2* 2 18/2* 2* 1
12.1 | Hunuaap 3 3
12.2 | Konyc 5/1* 5/1* 1*
12.3 | ap, chepa 4 4
124 gf;éMH U IUIOLIA/IM TIOBEPXHOCTEH Tex Bpalle- 8/1* 5 6/1* 1% 1
Pa3nen 13. [lepBooOpasHas 1 uHTETpal 20/1* 2 18/1* 1*
13.1 | TlepBooOpa3Hast 4 4
13.2 | TInomane KpUBOJIMHEHHON Tparnenuu 4 4
13.3 | HeonpepeneHHbIH HHTETpaj 2 2
13.4 | OnpenieneHHbli HHTErpa 10/1* 2 8/1* 1*
Pasnen 14. DnemenTsl VKOM6I/IHaT0pI/IKI/I, CTATHCTH-| 55 o 09/0% % 1
KU U TEOPUU BEPOSITHOCTEH
14.1 | OcHoBHBIE TOHSTHSI KOMOMHATOPUKHU 5/1* 5/1* 1*
14.2 | BeposiTHOCTB S) 5
14.3 | MaTtemaTtuueckasi CTaTHCTHKA 4 4
14.4 | T'padmyeckoe npencTaBieHNe TaHHBIX 4/1* 4/1* 1*
145 Pemienne BEpOSATHOCTHBIX M CTaTUCTHYECKUX 4 4 1
3aad
Pa3nen 15. YpaBHeHus u HepaBeHCTBA 22 2 20 2
15.1 | YpaBHeHUS U HEPABEHCTBA C MOJIYJIEM 10 2 8
15.2 | VpaBHEeHUS 1 HEPABEHCTBA C TAPAMETPOM 12 12 2
Koncynbranun 4 4
ITpomexyTouHas aTTecTanus (IK3aMeH) 6 6
Hroro 329/21* 12 317/21* 22/21* | 12

Sausamus ¢ l’lpOd)QCCUOHCUZbHOIZ HANpaeleHHoOCmbto NOMeEYEHbl *
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5. TemaTn4yeckoe NJIAHMPOBaHUE 0011e00Pa30BaTebLHOI0 yuyeOHoro npeamera OVIL.03.Y MATEMATUKA

HaumenoBaHue pasje- Conep:kanue y4ye0OHOro MaTepuaJa, 1adoparopHblie padoTsl M npakTude- | O0beMm Koabl popmupyeMbIx 00mmx u
JIOB M TeM CKHe 3aHATHS, KOHTPOJIbHbIE PAa00ThI, BHEAYIUTOPHAS CAMOCTOSAITEIbHASI | 4YacoB | NPOodecCHOHAIbHBIX KOMNETeH I
padoTa CTyIeHTOB
1 2 3 4
Pasnea 1. IloBropenue kypca MaTeMaTUKA OCHOBHOM IIKOJIBI 20 OK-01, OK-02, OK-04, OK-05
Tema 1.1. Coaeprxanue yueOHOIro MaTepuaJa
[ToBTOpEeHME Kypca JleiicTBUsI HaJl TOJIOKUTENIBHBIMHU U OTpULIATEIbHBIMU ynciaMu. Jpobu. I'eo-
MaTE€MaTUKU OCHOBHOM MeTpuiecKkue GUrypsl Ha MI0CKOCTU. JInHelHbIe, KBaagpaTHbIE, IPOOHO- 18
LIKOJIBI palroHalIbHbIE YPABHEHUS U HepaBeHCTBA. CUCTEMBbI IMHEWHBIX YPAaBHEHUN
KouTtpoJbHbie padoTsbl
1. BXo/1HOH KOHTPOJIb 2
Pa3zgen 2. Uncia ¥ BEIMUCIEHUS 6/2* OK-01, OK-02
Tema 2.1. Coaeprxanue yueOHOIro MaTepuaJa IK-1.2.
Lenble u paroHaIbHbIC Hatypanbuble u nensie uncia. [IpuMeHenne npu3HakoB IEIMMOCTH LIEIbIX YH-
yucia cen, HauOonbimii oOmmit nenutens (nanee - HOJl) m nammenblee oOiee
kpatHoe (nanee — HOK). Parronasbhbie uncia. OObIKHOBEHHBIC U IECATHYHBIC 1
IpoOu, MPOIEHTHI, OeCKOHEYHBIE TTeproandeckue npodu. [lpumenenue npodeit
U IPOLEHTOB JJIsl pEeUIeHUs] MPUKIAIHBIX 33]a4 U3 pa3JudHbIX OTpaciei 3Ha-
HUW U PEATbHON KU3HU
IIpakTHYecKHe 3aHATHSA
1. IlponieHTHOE COfiEepKaHUE B CIJIaBaX, B pacTBOpax 1*
Tema 2.2. Conep:xaHue yueOHOro MaTepuaJa
JlelictBuTenbHblie U Uppa- | [eiictBuTtensHble yncna. Mppanuonanbaeie yrcna. ApudmMeTndeckue onepa-
IUOHAaJIbHBIEC YHCIIa MU C ICUCTBUTEIIbHBIMU YUCIaMU. MOyJIb IEMCTBUTENBHOTO YUCTIA U €T0 3
cBoiicTBa. [IpubnmkEHHBIE BRIYMCIIECHUS, IPABUJIA OKPYTIICHUS, IPUKUIKA U
OIIEHKA Pe3yJIbTaTa BHIYMCICHHI
IIpakTHYecKHe 3aHATHA
1. IlorpenrHocth U3MEPUTENBHBIX TPUOOPOB 1*
Pa3nen 3. Ctenenu, KOpHH U JTOorapudMbI 13 OK-01, OK-04
Copep:kanue y4eOHOIro MaTepuaa MK-1.3.
Tema 3.1. [ToHsiTHE KOpHS N-0¥ CTENEHU U3 IEUCTBUTEIBHOIO YHCIIA U ET0 CBOMCTBA.
Kopuu u crenenun CreneHsb ¢ palluOHaJIbHBIM MTOKa3aTeleM U €€ CBOWCTBA, CTETIEHb C IEWCTBU- 6

TCJIBHBIM ITIOKa3aTCJIEM

Tema 3.2.

Coaep:xxaHue yueOHOro MaTepuaJia
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Jlorapugmsl Jlorapudm uncna. JlecATUUHBIN U HaTypallbHBIN Jorapudmel, yncio e. CBou- 7
ctBa jjorapudmoB. Oneparus JorapuMUpOBaAHUS

Pasnean 4. [IpsMble 1 IIOCKOCTH B IPOCTPAHCTBE 20/2* | OK-01, OK-02, OK-05
Tema 4.1. Coaeprxanue yueOHOIro MaTepuaJa MK-1.2., ITK-1.3.
OCHOBHBIE IOHATHS CTeE- [Ipenmer crepeomerpun. OCHOBHBIE MOHATHS (TOYKA, MIPsiMasi, MIOCKOCTh, MPO-
peoMeTpun cTpancTBO). OCHOBHBIE aKkCHOMBI cTepeomeTpui. [lepecekaromuecs, mapai- 2

JeNbHBIE U CKpeluBaroniecs npsmele. [Ipu3Hak u CBONCTBO CKpEIIMBAOIINX-
cst mpsiMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPBI
Tema 4.2. Conep:kanue y4eOHOro MaTepuasa
[TapamnensHOCTH B IIPO- [TapanniensHOCTH IPSIMOI U TIIOCKOCTH (OTIpeIeieHHe, CBOMCTBA, MPU3HAK).
CTpPaHCTBE [TapaniensHOCTb MIOCKOCTEH (ONpeaesieHrne, CBOMCTRA, Mpu3HaK). Terpasap u
ero anemeHTsl. [lapamenenunen u ero anemeHTsl. CBOMCTBA IPOTUBOIOJIOXK- 6
HBIX TpPaHeN U AuaroHaieu napawienenunena. [locrpoenue ceuennii. Permenne
3a/1a4y
Tema 4.3. Coaep:xaHue y4eOHOIro MaTepHuaJia
[lepneHIuKynsIpHOCTD B [lepnenukynspHeie npsimele. [lapamuiensHplie npsiMble, NEPIEHANKYISPHBIE K
MIPOCTPAHCTBE mockocTH. [Ipu3Hak nepneHuKyIspHOCTH IPsAMOM U tuiockocTu. [lepnenau-
KyJsip ¥ HakioHHas. [lepnenaukymnspuble miockoctu. [lpusHak neprneHauxy- )
JIIPHOCTH IIOCKOCTEH. PaccTostHus B mpoctpancTBe. Teopema o Tpex mnepreH-
JUKYJIApax. YToJl MeXAy NPSIMOUN M TNIOCKOCTBIO. YTOJI MEXKY TJIOCKOCTSIMU
IIpakTnyeckue 3aHATHSA
1. IIpoekuyst Ha MIOCKOCTh 1*
Tema 4.4. Conep:xaHue yueOHOro MaTepuaJa
[Tpsimble M IIIOCKOCTH B PacnonosxeHne npsiMbIX U IJI0CKOCTEN B MpocTpaHCTBe. [lepneHnKynsapHOCTb 5
npocTpaHcTBe. Pemienne Y apaJuleIbHOCTh NPSIMBIX U MI0cKocTel. CKpennBaonumecs: NpsMble
3a1a4 IIpakTHYecKHe 3aHATHSA
1. IlocTpoeHue uepTexeil U 3CKU30B MTPEAMETOB 1*

Pa3nen 5. KoopauHaTel 1 BEKTOpPHI 16/2* | OK-01, OK-02, OK-03, OK-05
Tema 5.1. Coaeprxanue yueOHOro MaTepuaa IK-1.2., TIK-1.3., [1K-2.5.
Koopaunatsl B mpoctpan- | JlekapToBBI KOOPAWHATHI B pocTpaHcTBe. [Ipocrteiimue 3a1auu B KOOpIMHA- 5
cTBE. 3a/1auM B KOOpJAMHA- | TaX. PaccTosHME MeX Ty ABYMsI TOYKAMH, KOOPAWHATHI CEPETUHBI OTPE3Ka
Tax IIpakTHYecKHne 3aHATHS

1. Onpenienenye NpoWIEHHOIO PACCTOSIHUS, UCIIOJNIb3Ysl KOOPAUHATBI 1*
Tema 5.2. Conep:xxaHue yueOHOro MaTepuaJa
Bekropsl B mpoctpancTtse | Bekropsl B mpocTtpancTBe. Cll0)keHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHE

BeKTOpa Ha uncio. Kommianapusie BekTopbl. CKaJasipHOE MPOU3BEICHIE BEKTO- 6

poB. Pa3yoxxeHne BeKTOpa 110 TpeM HEKOMILJIaHApHbBIM BekTopaMm. KoopauHaTel
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BEKTOpA, CKAJIIPHOE MPOU3BEACHUE BEKTOPOB B KOOPJIMHATAX, YTOJ MEXKIY BEK-
TOPaMH, YIoJl MEXKY NPSIMOM U TIIOCKOCTBIO, YTOJI MEXKIY MIOCKOCTSIMHU.

IIpakTuyeckue 3aHsATHS

1. ®u3nyYECKUil CMBICH CKAJIIPHOTO NTPOU3BEACHUS

1*

Tema 5.3.
JIBM>KeHUE B IPOCTPaH-
CTBE

Conep:kanue y4eOHOIro MaTepuaa

JBmxenus npocrpanctBa. OtoOpakenus. J|Bmwkenus u paBeHctBo guryp. O6-
1IM€ CBOMCTBA JBM)KEHUW. BUbI IBUKEHUI: TapaJlIeIbHBIN NEPEHOC, [IEH-
TpalibHasi CHMMETPHS, 3ePKaTbHAsI CHMMETPHS, IOBOPOT BOKPYT NpsiMoid. [Ipe-
o0OpazoBaHus MOI00Ms

KonTpoJbHbie padoTsl

1. IIpsimble, MIIOCKOCTH, BEKTOPHI B IPOCTPAHCTBE

Pa3nes 6. OCHOBBI TPUTOHOMETPUU

36/1*

Tema 6.1.

OCHOBHBIE TPUTOHOMET-
pI/ILIeCKI/IC IIOHATHUA U TOXK-
JlecTBa

Coaep:xaHue yueOHOro MaTepuaJia

Panuannas MEpa yriia. HOBOpOT TOYKH BOKPYI' Ha"daJla KOOpAUHAT. Onpez[ene—
HHUC CMHYCa, KOCMHYCA, TAHI'CHCA U KOTAaHTCHCA. 3HaKH CHHYCa, KOCUHYCa, TaH-
I'CHCAa U KOTAHI'CHCA I10 YCTBCPTIAM. 3aBHCUMOCTh MEKAY CHHYCOM, KOCUHYCOM,
TAHICHCOM U KOTAHTCHCOM OAHOI'0 U TOT'O K€ yrIJia. TpI/IFOHOMCTpI/IIICCKI/IG
TOXACCTBA. CI/IHYC, KOCHHYC, TAHI'CHC U KOTAHI'CHC YTJIOB O U - 0. cDOpMy.]'I]':,I
IPHUBCACHUA

Tema 6.2.
OcHoBHbIE (HOPMYIIBI TPU-
TOHOMETPUHU

Conep:xanue yueOHOro Marepuaa

CymMa u pa3zHOCTb cMHYCOB. CyMMa M pa3HOCTh KOCUHYCOB. CHHYC U KOCUHYC
nBoiHoro yria. @opMyisl mojgoBUHHOTO yria. [IpeodpazoBaHust CyMMBbI TpH-
TOHOMETpUYECKUX (PYHKIMN B IPOU3BEICHUE U ITPOU3BEACHUS B CyMMY. BbI-
paskeHHe TPUTOHOMETPUUYECKHX (PYHKIUI Yepe3 TaHT'€HC MOJIOBUHHOIO apry-
MeHTa. [IpeoOpa3oBanusi NpOCTEHIINX TPUTOHOMETPUUYECKUX BhIPAKEHUN

IIpakTHYecKHe 3aHATHSA

1. Beluncnenue yrioB HaKJIOHa

1*

Tema 6.3.
Tpuronomerpuueckue
(GYHKLIUU U UX CBOICTBa

Coaep:xaHue y4eOHOro MaTepuaJia

OO6nacTp ornpeieneHUs] © MHOXKECTBO 3HaueHUH QyHKImid. YETHOCTD, HEUeT-
HOCTb, IEpUOANYHOCTh (PpyHKIIMN. CriocoOb! 3aganus pyHkuuii. O0nacTp onpe-
JIeTICHHUSI 1 MHOXKECTBO 3HaYEHUN TPUTOHOMETpUUecKUX PpyHKIui. YETHOCTSD,
HEYETHOCTb, IEPUOIUYHOCTh TPUTOHOMETpHUECKUX GyHKIMI. CBolicTBa U
rpaduku GyHKIUR Y = c0s X, y = sin X, y = tg X, y = ctg x. C:xaTue u pactsoke-
Hue TpaduKoB Tpuronomerpudeckux pynkuuii. IlpeodbpazoBanue rpagukon
TPUTOHOMETPHUYECKUX (DYHKIUH

IIpakTnyeckue 3aHsATHSA

1. IIpeobpazoBanue rpauKOB TPUTOHOMETPHUECKUX (DYHKIUN

1*

OK-01, OK-02, OK-03, OK-04
[K-1.2., TIK-2.5.
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2. BelunciieHne yrioBoi CKOPOCTHU JIBHKEHHS

1*

Tema 6.4.
OOpaTHbIC TPUTOHOMET-

Conep:xaHue yueOHOIro MaTepuaJia

OO6patHble TpuronoMeTpuyeckue GpyHkuuu. Mx cBoiicTBa u rpaguku

pudeckue QyHKIUU 2
Tema 6.5. Copep:kanue y4eOHOro MaTepuasa
Tpuronomerpuyeckue YpaBHEeHHE COs X = a. YpaBHEHHUE sin X = a. YpaBHEHHE tg X = a, ctg X = a. Pe-
YPaBHEHHs, HEPABEHCTBA, | IIEHUE TPUTOHOMETPUYECKHUX YPAaBHEHUIN OCHOBHBIX THUIIOB: IPOCTEHIINE TPH-
CUCTEMBI TOHOMETPUYECKUE YPABHEHMSI, CBOASILNECS K KBaIpaTHBIM, pellaeMble pa3iio- 10
KEHHEM Ha MHOKUTEJH, OTHOPOIHbIE.
[Ipocreiimune TpuroHoMeTpuuecKkrue HepapeHcTBa. CUCTEMBI IPOCTENILINX TPU-
TOHOMETPUYECKUX YpaBHEHUN
KoHnTpoJsbHbIe padoThl
1. OCHOBBI TPUTOHOMETPUH 2
Paznen 7. KomiuiekcHbie yncia 8 OK-01, OK-05
Tema 7.1. Conep:xxanue y4eOHOro Marepuasa
KommnexcHeie uncna [TonsiTre koMIekcHOro yucia. ConpsskeHHbIE KOMIUIEKCHBIE YHCTIa, MOAYIb U
apryMeHT KOMIUIEKCHOro yucia. dopma 3anucu KOMIUIEKCHOTO YHciia (TeOMeT- 4
pudeckasi, TPHrOHOMEeTpHUecKas, anredpandeckas). Apupmernueckue aei-
CTBUS C KOMIIJIEKCHBIMH YU CJIaMU
Tema 7.2. Coaepxanue yueOHOro MaTepuaa
[IpumeneHne KoMILUIEKC- BrinosiHeHnE pacyeToB ¢ MOMONIBIO KOMIUIEKCHBIX yKcen. [Ipumepsl ucnonb- 4
HBIX YUCEN 30BaHUsl KOMIUIEKCHBIX YHCEIl
Pa3nea 8. Ctenennas, nokasarenbHasl U Jorapudmuyeckas GyHKIUU 44 OK-01, OK-02, OK-03, OK-04
Tema 8.1. Coaepxanue yueOHOro MaTepuaa IK-1.2., TIK-2.5.
CreneHHas QpyHKIHs OyHKIMU y = VX uX cBoiicTBa U rpaduku. CTeneHHbie PyHKITUU, X CBOM- 4
CTBa U rpaduku
Tema 8.2. Conep:xaHue yueOHOro MaTepuaJa
Pemenne nppannonans- IIpeoOpa3oBaHue UppallMOHANBHBIX BhIpayKeHHH. PaBHOCHIIBHOCTD Uppanuo-
HBIX YpaBHEHHH U Hepa- HaJIbHBIX YPaBHEHUN U HEpaBEeHCTB. MeTobl UX peuieHus. Pemenne uppammo- 4
BEHCTB HaJIbHBIX YPABHEHUN U HEPABEHCTB
Tema 8.3. Coaep:kaHue y4e0HOro MaTepuaa
INokazarenpHas pyHkuus | OnpeneneHue MOKa3aTenbHON QYHKIMHU, ee CBOMCTBA U rpaduK. 3HAKOMCTBO C
U €€ CBOICTBA MIPUMEHEHHEM ToKa3aTenbHON (QyHKIMH. PelieHne nokasareabHbIX ypaBHEHUN 4
(YHKIMOHATBHO-TPAQHUECKUM METOJIOM
Tema 8.4. Coaeprxanue yueOHOro MaTepuaJa
Pemenne nokasarenpHelXx | Pemenune moka3aTeNbHBIX ypaBHEHUH METOJOM YPaBHUBAHHUS ITOKA3aTeleH, Me- 9

YPaBHEHUI U HEPABEHCTB

TOJIOM BBEJICHHUSI HOBOH NepeMeHHOH, (PYHKIIMOHAIbHO-TPa(QUIECKUM METOAOM.
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Pemenue mmokaszateabHBIX HCPAaBCHCTB

IIpakTHYecKHe 3aHATHSA

1. Pemenue nokaszaTeabHbIX YPABHEHUN U HEPABEHCTB 1
Tema 8.5. Coaep:xaHue y4eOHOro MaTepuaJia
Jlorapudpmuueckas pyHk- | Jlorapudmuueckass QyHKIUS U €€ CBOMCTBA 6
11 ¥ €€ CBOMCTBA
Tema 8.6. Copep:kanue y4eOHOIro MaTepuaa
Pemenue norapupmuye- [Tonsarue norapupmudeckoro ypasHenus. Oneparus moTeHIupoBanus. Tpu
CKHMX YpaBHEHUH U Hepa- OCHOBHBIX METO/Ia PEUICHUsI TOTapU(PMHUUECKUX YpaBHEHUI: (yHKIIMOHATBHO- 4
BEHCTB rpaduUecKuii, METO/I IMOTeHIMPOBAHUS, METO/] BBEJICHHSI HOBOW IIEPEMEHHOM.
Jlorapudmuueckrue HepaBeHCTBA.
KonTpoJsbHbIe padoThl
1. KontposbHas pabora 3a 1 cemectp 2
Tema 8.7. Coaep:xaHue y4eOHOIro MaTepHuaJia
Cucremsbl ypaBHEHU Pemenue cucrem nokasaTesbHbIX YPaBHEHUN. AJITOPUTM PELIEHUS] CUCTEMBI 10
ypaBHEeHUH. PaBHOCUIIBHOCTD JIorapu(MUUYECKUX YpaBHEHU U HEPABEHCTB
Pa3nea 9. MHOrOrpaHHUKH 18/3* | OK-01, OK-02, OK-03
Tema 9.1. Coaepxanue y4eOHOIro MaTepuaJia [1K-1.2., TIK-1.3., [1K-2.8.
[Tpuzma [Tonsitue MuOrOrpanHuka. Ero snemeHTsl: BepuiuHel, pedpa, rpanu. Juaro-
Hanb. Ceuenue. BollTykible M HEBBITYKIIbIE MHOIOTPAHHUKH. [IoHATHE IPU3MBIL. 3
Ee ocHoBanus u 6okoBble TpaHu. Boicota mpusmel. [Ipsimast u HakiioHHAs
npusMa. [IpaBunbpHas npusma. Ee ceuenue
Tema 9.2. Conep:xaHue yueOHOro MaTepuaJa
[Tapannenenunen [Tapannenenunen, cBoiicTBa NPAMOYTOJIbHOTO Mapajienenuneaa, kyo. Ceuenue 5
KyOa, nmapajuienenumnesaa
Tema 9.3. Conep:xaHue yueOHOro MaTepuaJa
[Mupamua IInpamuna u ee anemenTsl. Ceuenne nupamusl. [lpaBunbHas nupamua. Yce- 5
YeHHasl Mipamuaa
IIpakTHYecKHe 3aHATHA
1. Haxox1eHue 31eMEHTOB MHOTOIPAHHUKOB. [ '€eOMeTpusl Ha IPaKTHKe 1*
Tema 9.4. Coaeprxanue yueOHOro MaTepuaa
bokoBas 1 noaHas 1mo- [Tnomans 60k0BOM M MOJHON MOBEPXHOCTU MPU3MBI, TUPAMUIBI 6
BEPXHOCTb MHOT'OI'PaHHU-
KOB IIpakTuyeckue 3aHATHSA
1. Haxoxxnenue miomanei 1*
BHeayauTopHasi caMOCTOsITe/IbHAsi Pa60Ta CTY/IEHTOB: 5

Pa36op BaﬂaHHﬁI BIIMCAHHBIC U OMMMCAHHBIC MHOT'OI'PAaHHHUKH
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Tema 9.5. Coaeprxanue yueOHOIro MaTepuaia
ITpaBunbHbIe MHOTOTPaH- | [ToHATHE MPaBMILHOTO MHOTOrpaHHUKa. CBOMCTBA MPAaBUIILHBIX MHOTOTPaHHU- 2
HUKU KOB
IIpakTHyeckune 3aHATHSA
1. Bemmonanenue yeprexeid MHororpaanHukoB B KOMITAC-3D 1*
Pa3nea 10. MHoxecTBa. DieMeHTHI TeOpuu TpadoB 10/1* | OK-01, OK-02
Tema 10.1. Conep:xkaHue y4eOHOro MaTepuaJa [1K-1.2.
MhnuoxectBa. Onepauuu ¢ | [Tonstue muokecTBa. [TogmHOoXkecTBO. Onepaiui ¢ MHOXECTBAMHU 4
MHOKECTBAMHU
Tema 10.2. Coaeprxanue yueOHOro MaTepuaJa
I'padsr [Tonsitue rpada. Ceszanuslii rpad, AepeBo, HUKI rpad Ha MIOCKOCTH 5
IlpakTH4yecKkue 3aHATUSA
1. HaxoxJieHne KpaT4aiiero myTu, HCIOJIb3ys TEOPHIO rpadoB 1*
Pa3nen 11. [Ipou3BogHas u e€ npuMeHEHUE 38/3* | OK-01, OK-02, OK-04
Tema 11.1. Coaepixkanue yueOHOro MaTepuajia IK-1.2., T1K-1.3., [1K-2.5., T1K-2.8.
[TponsBogHas OmnpenesneHne YnCcI0BON OCIEI0BATEIBHOCTU U CIIOCOOBI ee 3a1anusi. CBOM-
CTBA YMCIIOBBIX IOCeAoBaTeabHOCTEN. Onpeenenue npeesna nociae10Ba-
TeJNbHOCTU. Brruncnenue npeaenos nocienosarenbHocTel. [penen Gpynkimm
Ha OeckonewynoctH. [Ipenen Gpynkun B Touke. [Ipupamenue aprymenra. [Ipu-
pamenue GyHKIMU. 3a7a4uu, TIPUBOASIIME K MOHIATUIO Ipou3BogHOU. Ompene-
JIEHUE NMPOU3BOIHOMN. ATOPUTM OTBICKaHUS MPOU3BOAHON. DPopMyisl qudde- 14
penuupoBanus. [Ipasuna quddepenimponanus. Onpenenenue caoxHON GyHK-
uuu. [IponsBoanas TpuroHoMerpuueckux QyHkiuil. [IpousBonHas cinoxHoON
¢ynkuuu. [Tonsitue HenpeprIBHOH pyHKIMKM. CBOICTBAa HENPEPHIBHON (PYHK-
1uu. CBA3b MEXIY HEPEPHIBHOCTHIO U AUPPEPEHIUPYEMOCTHIO (PYHKIIMH B
TOUYKE. AJITOPUTM PELIEHUS] HEPABEHCTB METOJIOM MHTEPBAJIOB
Tema 11.2. Conep:xaHue yueOHOro MaTepuaJa
Du3nUeCKui U TEOMETPHU- | ['eoMeTpUUecKHii CMBICI MTPOU3BOAHON (PYHKIIMM — YTI0BOM KO HUIMEHT Ka-
YECKMH CMBICI IPOM3BOJI- | caTelbHOU K rpadpuKy QyHKINHU B TOUKE. Y paBHEHHE KacaTelbHOH K rpaduky
HOMU (GyHKIMU. AITOPUTM COCTaBJICHUS yPaBHEHUs KacaTeIbHOM K TpaduKy QpyHK- 6
un Y=f(X). ®usndeckuii (MEXaHUYECKHUIT) CMBICIT TPOU3BOIHON — MCHOBEHHASI
CKOPOCTh B MOMEHT BpeMeHH t: v = S’ (t)
IIpakTHYecKHe 3aHATHA
1. Haxox/ieHne CKOpOCTH JBUKEHHSI, YCKOPEHUS, ITTMHBI TOPMO3HOTO MYTH 1*
2. Onpenenenyie pacxoia TOIIMBA 1*
BHeayauTopHas camocTosiTeJIbHAsi padoTa CTYJIeHTOB: )

IIpuMmeHeHre 3HaHUN O TPOU3BOJIHOM K PEIICHUIO 3a/1ad U3 MEXAHUKHU U DJIEKTPOTEX-
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HUKHU

Tema 11.3.
[Ipumenenue npousBoI-
HOU K MCCJIEIOBAHUIO

byHKIHHA

Conep:xaHue y4eOHOIro MaTepuaJia

Bospacranue u yobiBaHue QyHKIMH, COOTBETCTBUE BO3pacTaHUs U yObIBaHUS
¢byHKIMU 3HAKY TPOU3BOAHON. [TOHATHE TPOM3BOIHOM BBICIIETO MOPSAKA, CO-
OTBETCTBHE 3HAKa BTOPOM MPOU3BOJHOM BBITYKJIOCTU (BOTHYTOCTH) (PYHKLIUU
Ha OTpe3ke. 3aJjauu Ha MAaKCUMYM 1 MUHUMYM. [IoHsTHE acCUMIITOTHI, CIOCOOBI
UX oNpeseneHus. AIrOpuTM UCCIe0BaHUS (PYHKLIUU U IOCTPOEHHUs ee rpadu-
Ka C IIOMOIIbIO MPon3BOAHOM. VccnenoBanue (yHKIIMKM HAa MOHOTOHHOCTD H
nocrpoeHue rpapukos. Haxoxxnenne HauOobIIero 1 HAMMEHbLIET0 3HaYeHU N
¢byHKIMH, mocTpoeHue rpa)ukoB MHOTOYJICHOB C MCIIOJIH30BAHNEM arlapara
MaTEMaTHYECKOI0 aHAJIN3a

14

HpaKanecmle 3aHATHUSA

1. Pemenue 3agay Ha OITUMH3ALIHAIO

1*

KonTposibHble padoThbl

1. IlpousBoiHas

BHeayauTopHasi caMoCTOsITeJIbHAsI Pa00Ta CTY1eHTOB:
Pa30op 3amad Ha nccnenoBanne (HyHKITHI

Paznen 12. Tena Bpamenus

18/2*

Tema 12.1.
Humusap

Coaep:xaHue y4eOHOIro MaTepHuaJia

Hununanap u ero snemenTsl. CeueHne NUIMHAPA (MapajlieIbHOe OCHOBAHUIO U
ocn). PazBepTka nuiamMHpa

Tema 12.2.
Konyc

ConepxaHue y4eGHOro MaTepuaJjia

Konyc u ero anementsl. CeueHne koHyca (apamuienbHOe OCHOBAHUIO U MTPOXO-
JSITIEE Yepe3 BepIInHY), KOHMUeCKue ceueHusi. PazBepTka koHyca

HpaKaneCKne 3AaHATHUSA

1. Pacuér BbICOTBI 00bEKTOB KOHWYECKON U IIMJIMHAPUIECKOH (HOpMBI

1*

Tema 12.3.
Hlap, cdepa

ConepxaHue y4e0HOro MaTepuaJia

Hlap u chepa. Bzaumuoe pacnonoxenue chepsl u miockoctd. CeyeHue mapa,
cepbl

Tema 12.4.
OO0BEMBI U IIONIAIH I10-
BEPXHOCTEH TEJ BpallleHHs

Coaep:xxaHue yueOHOIro MaTepuaJia

[Tnomann moBepxHOCTH Ten BpamieHus. O0beM mpu3Mbl U IHHApa. OTHOIIIE-
HHE 00BEMOB OJO0OHBIX TEI.

IIpakTHYecKHe 3aHATHA

1. Berunciienue o0bEMa 1 MacChl

1*

KonTpoJsbHbIe padoTsl

1. Tena Bpamenus

BﬂeayzmTopHaﬂ CaMOCTOATECIbHAasA pa60Ta CTYACHTOB:

OK-01, OK-02, OK-03
[IK-1.2., TIK-1.3., [1K-2.8.
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| CrokHbBIE TeNNa U X 00bEMBI (pa3dop 3amaHmil)

Paznen 13. [lepBooOpasHas 1 UHTErpaj 18/1* | OK-01, OK-02, OK-04
Tema 13.1. CojaepsxkaHue yueOHOro MaTepuaJa I1K-1.2., TIK-1.3., [1K-2.5., I1K-2.8.
[TepBooOpasuas 3ajaua 0 BOCCTAHOBJICHUH 3aKOHA JBMYKEHUS 110 U3BECTHOU cKopocTH. [1oHs-
THE UHTerpupoBaHusa. O3HaAKOMJIEHHE C TOHATHEM MHTErpaja U nepBooOpa3Hoi
s pynkuuu y=f(x). Permenue 3aia4 Ha cBsI3b IEpBOOOPA3HON U €€ TIPOU3BO/I- 4
HOH, BBIUKCIIEHUE TIEPBOOOpa3HOM /Tl 1aHHO# GyHKIMU. Tadmuma popmMyst s
HaXOXKJICHHUS EPBOOOpa3HbIX. M3yueHue npasuiia BEIYUCICHNUS EPBOOOPA3HOI
Tema 13.2. Copep:kanue y4eOHOTro MaTepuaa
I1nomans KpUBOJIMHENHON | 3amauu, MPUBOJIAIINE K TIOHATHIO OTPEICICHHOTO HHTETPajia — O BRIYUCICHUN
Tpareunu IUTONIAAN KPUBOJIMHENHOM TpaneuuH, o rnepeMenieHuu Touku. [Toustue onpe- 4
nenéHHOro uHTerpana. I'eomerpuyeckuii 1 GU3NUECKUI CMBICT OIPEIEeICHHO-
ro narerpana. ®opmyna Herorona— Jleiibanma
Tema 13.3. Coaep:xaHue y4eOHOIro MaTepHuaJia
Heonpenenennsii unTe- [IonsiTHE HEONPENEIEHHOTO HHTErpasla 2
rpan
Tema 13.4. Coaep:xaHue yueOHOro MaTepuaJia
OnpenencHHblii nHTErpan | ['eOMeTpUYECKHIA CMBICI ONPE/ICICHHOTO HHTErpajia 7
IIpakTnyeckune 3aHATHSA
1. IlpuknagHble 331241, pelraeMple yepe3 MHTerpal 1*
BHeayauTopHas camocTosiTeJIbHAsI padoTa CTyJIeHTOB: )
HpI/IMeHeHI/Ie HUHTCIrpajia AJjid HaXOXIACHUS 00BEMOB TeT (pemeHI/Ie 33,[[3‘1)
Paznen 14. DnemMeHThl KOMOMHATOPUKH, CTATUCTUKH U TEOPUH BEpOSITHOCTEH 22/2* | OK-01, OK-04, OK-05
Tema 14.1. Coaeprxkanue yueOHOIro MaTepuaa IK-1.2., TIK-2.5.
OcHoBHBIE IOHATHSA KOM- | [lepecTaHOBKH, pa3MEICHHUs, COUCTAHHSI 4
OMHATOPUKHU IIpakTHyeckne 3aHATHSA
1. DneMeHThl KOMOMHATOPUKH B MPOPECCUOHANBHOMN JEITEIbHOCTU 1*
Tema 14.2. Coaepxkanue yueOHOIro MaTepuaia
BepositHOCTB CoBMecTHBIE U HECOBMECTHBIE COOBITHsI. T€OpeMbl O BEpPOSTHOCTH CYMMBI CO-
ObITHH. YCIOBHAs BEpOATHOCTh. 3aBUCUMBbIE U He3aBUCUMBIE coObITHs. Teope- 5
MBI O BEpPOSITHOCTH MTPOU3BENIEHUsI COOBITHI
Tema 14.3. Conep:kaHue y4eOHOIro MaTepuaa
MaremaTtnueckas cTaT- Bunel cinyyaiinbix BennuuH. OnpeneneHue TUCKPETHON CIIy4aiiHON BEIMYUHBI.
CTHKa 3aKoH pacnpeziesieHus: AMCKPETHOM ciyyaiiHol BeinnunHbl. Ee uncioBble xa- 4

PAKTCPUCTUKHU. BapI/IaI_II/IOHHHﬁ pAan. ITonuroH 4acToT U TUCTOT pamMmMma. Craru-
CTUYCCKHUEC XapaKTCPUCTUKU pAga Ha6n}0)1aeme JaHHBIX

Tema 14.4.

Coaep:xaHue yueOHOIro MaTepuaJia
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I'paduueckoe mpencras-

[lepBuynas 00paboTKa CTATUCTHUECKUX AaHHBIX. [ paduueckoe ux mnpeacras-

JICHUE JaHHBIX neHue. HaxoxaeHue cpelHuX XapakTepUCTHK, HA0I01aeMbIX TaHHBIX 3
IIpakTuyeckue 3aHsATHS
1. AHanu3 TaHHBIX NPEANPUITHS, COCTABIICHUE TAOJIHI] ¥ TUarpaMm 1*
Tema 14.5. Conep:kanue y4eOHOIro MaTepuaa
Penienne BepoATHOCTHBIX | DnemMeHThl KoMOuHaTopuku. CoObITHE, BEPOATHOCTH COOBITHS. Cl0XKEeHUE U 3
Y CTAaTHUCTUYECKUX 3a]a4 YMHOKEHHUE BEPOSITHOCTEHN
KonTpoJbHbie padoTsl
1. Teopust BeposiTHOCTEM 1
Paznen 15. YpaBHeHus v HepaBeHCTBA 20 OK-01, OK-04, OK-03
Tema 15.1. Coaepixanue yueOHOIro MaTepuaJa [IK-1.2., TIK-1.3., [1K-2.5.
VYpaBHeHUs U HEPABEHCTBA | PaBHOCHMIIBHOCTD YpaBHEHUH U HepaBeHCTB. OCHOBHBIE TEOPEMBI O PAaBHOCHUIIb-
C MOJyJIEM HBIX IE€PEX0/ax B YpaBHEHHUSAX M HepaBeHcTBax. OOIIMe METOAbl pelieHus
YpaBHEHMM: Mepexo/] OT PaBEHCTBA (PYHKLUI K PABEHCTBY apryMEHTOB JUIsl MO-
HOTOHHBIX (PYHKIMH, METOJ| Pa3JIOKEHUSI Ha MHOXKUTEIIN, METOJ] BBEJICHHS HO-
BOIl mepemeHHON. OOLIMe METO/Ibl PELICHNUs HEPABEHCTB: MEPEX0l OT CpaBHE- 8
HUS 3HAYEHUH (YHKIUI K CPaBHEHHUIO 3HAUEHUH apryMEHTOB JISI MOHOTOHHBIX
¢byHKuui, MeToa UHTepBajoB. ['paduueckuil MeTo pelieHus: ypaBHEHUN U He-
paBeHcTB. [IpocTeimue ypaBHEHHs M HEpaBeHCTBA ¢ MoayJieM. IIpumeHeHune
PaBHOCHJIBHBIX IIEPEXOAOB B ONPECIICHHBIX TUIIaX YPABHEHUN U HEPABEHCTB C
MOJlyJIEM
BHeayauTopHasi caMOCTOsITe/IbHAsI Pa60Ta CTY/IEHTOB: 5
HepacnpoctpanéHHbie METOIBI pellieHns ypaBHEHUH (TpUMepsl, pa300p 3aaHui)
Tema 15.2. Conep:xaHue yueOHOro MaTepuaJa
YpaBHeHUs U HEPABEHCTBA | 3HAKOMCTBO ¢ napameTpoM. [Ipocreiinme ypaBHeHNs U HEpaBEHCTBA ¢ Napa- 10
C MapaMeTpoM METPOM.
KonTpoJsbHbIe padoTsl
1. UtoroBast KoHTpoJIbHAs paboTa 2
Koncyabranuu 4
IIpomexyTouyHas aTTecTanMs B BUe IK3aMeHa 6
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6. TpeOoBaHUs K YCJIOBUSIM peajin3aluu NMpenoaaBaHus 001eo0pa3oBaTeIbHOr0 y4eOHOro

npeamMeTa

Cnenuaju3supoBaHHasi Me0esIb U CUCTEMbI XpPaHEHUSA

OcHoBHOE 000pyAOBaHHNe

1.

CoNoOkRWN

Jlocka kinaccHas/PenbcoBas cucteMa ¢ KIIAaCCHOM M MHTEPaKTUBHOM JTOCKOH (TporpaMMHOe
oOecrieueHue, MPOEKTOP, KPEIJICHUS B KOMIUIEKTE)/MHTEPAKTUBHOMN MaHENbIo (TIporpamMmM-
HOE 00€eCIeUeHUE B KOMILJIEKTE)

Crou ¢ ssuKaMu U1 XpaHeHUst/ TyMOoi

Kpecno oducnoe

Hlkad nns xpaHeHUs: yueOHBIX OCOOMIA

Hocka npoOxoBasi/Jlocka MarHUTHO-MapKepHas

Cucrema (ycTpoiicTBO) /Jisl 3aTEeMHEHUsI OKOH

Cros y4YeHHYECKU, PEryIUPyEMbIi IO BBICOTE

Cryn yuyeHn4YeCKUH, peryJIMpyeMBbI IO BBICOTE

Tym6a mrst Tabmun mox gocky/Ilkad mist xpanenus Tabiui U 11akatoB/CructemMa XpaHe-
HUS U IEMOHCTpPAINK TaOIHI] U MJIAKaTOB

Texuuueckue cpeacraa

OcHoBHoOe 000py10BaHHE

1.

2.
3.
4

CereBoit GpUIBTP
JlokymeHT-Kamepa
MHuoropyHKIIMOHAIEHOE YCTPOUCTBO/TIPUHTED
WNHTepakTUBHBIN MPOTpaMMHO-AMNIAPATHBIA KOMITJIEKC MOOUIIBHBIN W CTAIlMOHAPHBIN
(mporpamMmHoOe oOecrieueHre, IpOeKTop, KperjaeHue B KoMIuiekTe)/PenbcoBast cucrema ¢
KJIACCHOM M MHTEPAKTUBHOM OCKOH (MporpaMMHOe obecrieueHne, MpoeKTop, KperieHUe B
KOMIUIEKTE)/MHTEPaKTHBHOM MaHesbIo (IpOrpaMMHOE 00ECTIEYeHHE B KOMILJIEKTE)
[lepcoHanbHbI KOMIIBIOTEP C nepudepueit/HoyTOyK (JTUIEH3MOHHOE IPOrpaMMHOE obec-
nevYeHne, 00pa3oBaTEIbHBI KOHTEHT M CHCTEMa 3alllUThl OT BPEJOHOCHON MH(OpMAIINH,
nmporpaMMHoOe oOecriedeHre Uil [MUGPOBOM JadOpaTOpPHH, C BO3MOYKHOCTHIO OHJIAMH-
ompoca)

JJIeKTPOHHBbIE CPeACTBA 00y4YeHUs

OcHoBHOe 000Opy10BaHHE

1.

w

DnexTpoHHbIE cpeacTBa oOyueHus/MaTepakTuBHbIe TOCOOMS/OHNTaH-KYpCHI (10 Tpe/I-
METHOM 00J1acTH)
Komriekt yue6HbIx BuAe0GUIBEMOB (110 TpeIMETHOM 001acTu)
Kommuiekt yepTesxHoro 060pyaoBaHus U MPUCTIOCOOTCHUN
[TnaHmeTHbI KOMIBIOTEp (IMLIEH3MOHHOE MPOTrpaMMHOE oOecriedeHne, 00pa30BaTEeIbHBIN
KOHTEHT, CUCTEMa 3aIlUThI OT BPEIOHOCHON HH(pOpMaLIN)
[udposas mabopaTopust 1 yueHUKA
JleMOHCTpPaUMOHHBIE Y4e0OHO-HATJISI/IHbIE MTOCOOUS

OcHoBHOe 000pyaOBaHNe

1.
2.

HaGop npo3payHbiX TeOMETPUUECKUX TEII C CEUCHUSIMHU
CrnoBapu, ClipaBOYHUKH, YHITUKIIONEUS (TI0 TPEIMETHON 001acTh)
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NudopmannonHoe odecnevyeHune

OcHoBHas JUTEpaTypa

1. Mep3nak A.I'. Marematuka. AnreOpa u Havajga MareMatuyeckoro a”anusa. 10 kmacc.
Yrnyonéuusiii ypoBenb: YueOnuk / A.I'. Mep3nsk, [[.A. Homuporckuii, B.M. TlonskoB; mo.
pen. B.E. ITogonsckuit — Mocksa : [IpocBemenne, 2023. — 480 c. — ISBN 978-5-09-103607-
7. — URL: https://book.ru/book/951365 (mara obpamenus: 07.10.2023). — TexcT: 351eKTpOH-
HBIH.

2. Mep3msk A.I'. Marematuka. AnreOpa W Hadajla MaTeMaTuueckoro aHammsa. 11 kiacc.
Yrnyonéunsiii ypoBenb: YueOnuk / A.I'. Mep3nsk, [[.A. Homuporckuii, B.M. TlonskoB; mo.
pen. B.E. [Tomonsckuit — Mocksa : [Ipocemenne, 2023. — 416 ¢. — ISBN 978-5-09-103608-
4, — URL: https://book.ru/book/951366 (mata obpamenus: 07.10.2023). — TekcT: 37IEKTpOH-
HBIH.

3. Mepznsak A.I'. Maremaruka. 'eomerpus. 10 kmacc. YriyOn€Hnabiii ypoBeHb: Y4eOHUK /
A.l'. Mepansak, I.A. Homuposckuii, B.M. I[lonsakos; noxa. pen. B.E. Ilogonsckuit — Mocksa :
IIpocsemenune, 2023. — 272 c¢. — ISBN 978-5-09-103609-1. — URL:
https://book.ru/book/951367 (nara obpammenus: 07.10.2023). — TekcT: 3MEeKTPOHHBIN.

4. Mep3nsak A.I'. Maremaruka. ['eometpus. 11 kmacc. YrinyOnéHHbI ypoBeHb: YUeOHUK /
A.l'. Mep3nsik, [I.A. Homuposckuii, B.M. Tlonskos; noa. pen. B.E. Ilogonbckuit — Mocksa :
IIpocemenune, 2023. — 256 c¢. — ISBN 978-5-09-103610-7. — URL:
https://book.ru/book/951368 (nara obpamenus: 07.10.2023). — TeKCT: 3I€KTPOHHBIH.

JlonoTHUTEJIbHAS JINTEPATyPa
1. bammakoB M. 1. MaremaTrka: ydeOHHK JJIs1 CTY/. YIPEXKACHUN cpell. Ipod). 00pa3oBaHUSI.
— M., 2018.
2. bammvakoB M. M. Martemaruka. 3amadauk: y4e0. mocoOue ais CTyJ. YUIpPEKICHUH Cpel.
npod. obpazoBanus. — M., 2018.

JuaaKkTHYeCKHE MOCOOUS U CIIPABOYHbIE MATEPHAJIBI
1. bammvakoB M. M. MaTeMaTtuka: KH. JIs TIperioiaBaTelisi: MeTo 1. mocooue. — M., 2014

DJIeKTPOHHBIE 00pa30BaTeIbHbIE PeCypPChI

TpeGoBaHusi K neJarorn4ecKuM padboTHUKaM

Briciiee npodeccrnonanbHoe 00pa3oBaHue WIH cpeiHee MpodeccHoHanbHOe 00pa3oBaHue
M0 HampaBJICHUIO oAroToBKU "OOpa3oBaHue W meAaroruka’ win B 00J1acTH, COOTBETCTBYIOIIEH
MPeroiaBaeMoMy TpeaMeTy, 0e3 mpeabsaBieHus TpeOOBaHMU K CTaxy paboTsl JUOO BHICIIEE
npodeccruoHanbHOe 00pa3oBaHME WM CpeaHee NMpodecCHOHAIbHOE 00pa3oBaHWE U JIOTOIHH-
TeJIbHOE MPOQEeCcCHOHANbHOE 00pa30BaHUE MO HAMPABICHUIO JEATEIHHOCTH B 00pa30BaTEIbHOM
yupexaeHun 0e3 mpeabsaBlieHus TpeOOBaHUM K CTaxy pabOThlI.
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7. KOHTPOJIb U OLlEeHKA Pe3yJbTATOB 0CBOEHHUs 0011€00Pa30BaTEJIbHOI0 Y4e0HOI 0 MpeAMeTa

KoHTposb U oneHKa pe3ybTaToB OCBOCHHS 00111e00pa30BaTEIHLHOT0 YYEOHOT0 MpeAMETa PaCKPhIBAIOTCS Yepe3 TUCHUTIIMHAPHBIE PE3YIib-
TaThl, HAIIPABJICHHbBIE HA (OPMUPOBAHKUE OOIIKX U MPOPECCUOHATBHBIX KOMIIETEHIIUH 110 pa3/JesiaM U TEMaM COJIep KaHMs y4eOHOTo MaTepHara.

Oo0uue / mpogeccnoHab-
Hble KOMIETEeHIINT

Pa3zgean / Ne ypoka

Ilenarornyeckne TeXHOJIOTMH / AKTHB-
HbIe ()OPMBI M METOAbI 00yYeHUs

Tun oueHOYHbIX MEPONIPUATHIA

OK 01. BeiOupars crnocoOsl
perieHus 3amad  mpodeccuo-
HAJIBHOM JIESATEIBHOCTH TIPU-
MEHUTEIFHO K  Pa3In4HbIM
KOHTEKCTaM

P 1, remsr 1.1.

P 2 temsl 2.1.-2.2.

II-o/c P 2 Temn1 2.1., 2.2.
P 3 tema 3.1.

P 4 temn1 4.2.-.4.4.
II-o/c P 4 Temn1 4.3., 4.4.
P 5 temsr 5.1.-5.3.

IT-o/c P 5 Temnr 5.1.-5.3.
P 6 Temn1 6.2., 6.3., 6.5.
II-o/c P 6 Temn1 6.2., 6.3.
P 7 tema 7.2.

P 8 Temsr 8.1.-8.7.

P 9 temsr 9.1.-9.5.

IT-o/c P 9 Temn1 9.3.-9.5.
P 10 rema 10.2.

IT-o/c P 10 Tema 10.2.
P11 Temsr 11.2.,11.3.

II-o/c P 11 Temnr 11.2., 11.3.

P 12 temur 12.1.-12.4.

II-o/c P 12 Temnr 12.1., 12.4.

P 13 temnr 13.2.-13.4.
IM-o/c P 13 13.4.
P 14 tema 14.1., 14.3.

II-o/c P 14 Temur 14.1., 14 4.

P 15 temur 15.1.-15.2.

Ilemaroruvyeckne TEXHOJOTHM: JMYHOCT-
HO-OPUEHTUPOBAaHHbIE,  HWH(OPMALUMOHHO-
KOMMYHUKATUBHBIE TEXHOJOTHUHU, JIEMEHTHI
Kelic- TeXHOJIOTUU, POobIeMHOEe 00ydeHHe,
TEXHOJIOTHS] KPUTHUYECKOTO MBIIIICHUSI, WH-
TErpupOBaHHOE O0y4YeHHE, OMHAPHBIN YPOK.

AKTHBHBIE MeTOAbI O00yueHusi: Oecena,
paboTa ¢ TEKCTOM, NEPEKpecTHas IUCKYC-
CUs, MpOOJIeMHAsl JICKIUS, JeJIoBas HWrpa,
paboTa B rpymnmnax.

TectupoBanue

YcrHblii onpoc

MaremaTHyeCcKui JUKTAaHT
Pa3noypoBHeBbIe 3a1aHus

Keiic 3ananus

[IpakTuueckas pabora

KonTponbhas padora

OpOoHTANBHBINA OMIPOC

Koncnekr

Pedepar

NupuBunyanbHas caMOCTOSITENIbHAS pa-
6ota

BrinosiHeHNE HK3aMEHAIMOHHOTO TECTa

OK 02. Vcnonbs3oBaTh coBpe-
MEHHBIE CpelCTBa IIOMCKa,
aHaJlu3a W UHTEpIpeTaluu
uHpopManuu, U HHPOpPMAIH-
OHHBIE TEXHOJOTMM Ui BBI-

P 1, remsr 1.1.

P 2 temsr 2.1.-2.2.

II-o/c P 2 Temn1 2.1., 2.2.
P 4 temu1 4.2.-.4.4.
II-o/c P 4 Temn1 4.3., 4 4.

Ileparornyeckue TEeXHOJIOrMM: HH(pOpMa-
[IUOHHO-KOMMYHHKATHBHBIE  TEXHOJIOTHH,
HJIEMEHTHI KeiCc- TEeXHOJIOTUH, MpoOIeMHOe
oOydeHre, WHTErpupoOBaHHOE OOy4YeHUeE,
OMHAPHBIN YPOK.

TectupoBanue

YceTHBII onpoc
MaremaTudecKuii TUKTAHT
Pa3znoypoBHEBbIE 3aaHUA
Keiic 3amanus
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MOJIHEHUsT 3a1a4d mpodeccuo-
HaJILHOU NIEITENbHOCTH

P 5 temsnr 5.1.-5.3.

IT-o/c P 5 Temnr 5.1.-5.3.
P 6 Temn1 6.2., 6.3., 6.5.
II-o/c P 6 Temu1 6.2., 6.3.
P 8 Temsr 8.1.-8.7.

P 9 tems1 9.1.-9.5.

II-o/c P 9 Temsr 9.3.-9.5.
P 10 Tema 10.2.

II-o/c P 10 Tema 10.2.
P11 Temer 11.2.,11.3.

II-o/c P 11 temur 11.2., 11.3.

P 12 temsr 12.1.-12.4.

II-o/c P 12 Temur 12.1., 12.4.

P 13 temsr 13.2.-13.4.
IM-o/c P 13 13 .4.

AKTHBHBIE MeTOAbI 00y4deHus: Oecena,
paboTa ¢ TEKCTOM, NEPEKpecTHas IUCKYC-
CUs, MpOOJIeMHAsl JICKIUs, JeJIoBas HWrpa,
paboTa B rpymnmnax.

[TpakTuyeckas pabora
KontponbHas padota
@pOHTAIBHBIN OIIPOC
Koncnekr

I/IHI[I/IBI/IHyaHLHaSI CaMOCTOATCIIbHAsd pa-

oora

Brimmonmsenue 3K3aMEeHAIIMOHHOIO TECTa

OK 03. ILtanupoBath u pea-
JIN30BBIBAThH cOOCTBEHHOE
npodeccuoHanpHoe W JIAY-
HOCTHO€ pa3BHTHE, MPEIIpH-
HUMATEIbCKYIO JIeSTENbHOCTh
B npodeccuoHanbHOU cdepe,
UCMOJIb30BaTh 3HAHUS MO (u-
HaHCOBOM I'PaMOTHOCTH B pa3-
JIMYHBIX )KU3HEHHBIX CUTYyallUs

P 5 temsr 5.1.-5.3.

II-o/c P 5 Temsr 5.1.-5.3.
P 6 Temr1 6.2., 6.3., 6.5.
ITI-o/c P 6 Temnb1 6.2., 6.3.
P 8 Temnr 8.1.-8.7.

P 9 temsr 9.1.-9.5.

IT-o/c P 9 Temn1 9.3.-9.5.
P11 Temsr 11.2.,11.3.

II-o/c P 11 Temnr 11.2., 11.3.

P 15 temur 15.1.-15.2.

IMenarornyeckne TeXHOJOTMH: JIMYHOCT-
HO-OPUEHTUPOBAHHBIE,  WH(POPMALMOHHO-
KOMMYHUKATHBHBIE TEXHOJIOTHH, 3JIEMEHTHI
Kelic- TEXHOJIOTUU, IPOoOJIeMHOE 00y4eHHUE,
MHTETPUPOBAaHHOE O0YYEHHE.

AKTHBHBIE MeTOAbI O00yuyeHHsi: Oecena,
paboTa ¢ TEKCTOM, TEPEKpecTHas IUCKYC-
cusi, mpoOleMHasi JIeKIus, AelloBas Urpa,
paboTa B rpynmnax.

YcTHBIH onpoc
MaremaTHyeCcKui JUKTaHT
PasnoypoBHeBbIe 3a1aHusA
[IpakTnueckas padbora
KonTponbnas pabota
@pOHTAIBHBIN OIPOC
Koncnekr

Pedepar

I/IHI[I/IBI/II[yaJ'ILHaSI CaMOCTOATCIIbHAsA pa-

oora

OK 04. OddexTBHO B3aUMO-
neiictBoBath U paboTath B
KOJUIEKTUBE U KOMaHE

P 1, temsr 1.1.

P 3 tema 3.1.

P 6 Temr1 6.2., 6.3, 6.5.
IT-o/c P 6 Temsu1 6.2., 6.3.
P 8 Temsr 8.1.-8.7.

P11 Temer 11.2., 11.3.

II-o/c P 11 Temur 11.2., 11.3.

P 13 temnr 13.2.-13.4.
IM-o/c P 13 13 4.
P 15 temnr 15.1.-15.2.

Ilenarornyeckune TexHosorum: uHpopma-
[IMOHHO-KOMMYHUKATUBHbIE  TEXHOJIOTHH,
9JIEMEHTBI Keiic- TEeXHOJIOTUH, NpoOjIeMHOe
oOydeHue,  TEXHOJIOTUS  KPUTHUECKOTO
MBILICHUS, WHTErPUpPOBaHHOE OOyueHHeE,
OMHAPHBIN YPOK.

AKTHBHBIE MeTOAbl 00ydeHusi: Oecena,
MepeKpecTHas TUCKYCCHs, JeloBas WUrpa,
paboTa B rpymnmnax.

TectupoBanue
MaremaTndecKkui JTUKTAHT
PasnoypoBHeBbIe 3a1aHUs
Keiic 3amanns
[TpakTuueckas pabota
KonTponbnas pabota
Pegepar

OK 05. OcymecTBasTh YyCT-
HYIO M THUCHbMEHHYIO KOMMY-

P 1, temsr 1.1.
P 4 temur 4.2.-.4.4.

l'[e)]arornqecm/le TEXHOJOIMM: JIMYHOCT-
HO-OPHUCHTUPOBAHHELIC, I/IH(I)OpMaI_[I/IOHHO-

TectupoBanue
Y CTHBIN onpoc

38




HUKaIlMI0 Ha TIOCYIapCTBEH-
HOM s13bIKe Poccutickoi ®ene-
paluMd C y4eToM OCOOEHHO-
CTEH COITMATBHOTO U KYJIBTYpP-
HOI'0 KOHTEKCTa

II-o/c P 4 Temn1 4.3., 4 .4.
P 5 temsr 5.1.-5.3.

II-o/c P 5 Temsr 5.1.-5.3.
P 7 Tema 7.2.

P 14 tema 14.1., 14.3.

II-o/c P 14 Temur 14.1., 14.4.

KOMMYHUKATHBHBIC TCXHOJIOTHUH, 3JICMCHTLI
KeMc- TEXHOJIOTHHU, TEXHOJIOTHUA KPUTHUYC-
CKOI'O MBIIIJICHUSI.

AKTHBHBIE MeTOJAbI O00yuyeHHsi: Oecena,
paboTa C TEKCTOM, IMEPEKpECTHas IHMCKYC-
cHsi, MpoOJieMHast JIEKIUs, JIeNoBasi Wrpa,
paboTa B rpyIiax.

MaremMaTHU4ecKUil TUKTAHT
[TpakTrueckas padota
KonrponsHas pabora
OpoHTaTBHBIN OIIPOC
Koncnekr

Pedepar

IIK 1.2. IIpou3BOAUTH PEMOHT
y3JI0B U MEXaHU3MOB CEJILCKO-
XO3SIMCTBEHHBIX  MaIlIUH |
o0opynoBaHus

P 2 temsr 2.1.-2.2.

II-o/c P 2 Temm1 2.1., 2.2.
P 4 temn1 4.2.-.4.4.
II-o/c P 4 Temn1 4.3., 4.4.
P 5 temsr 5.1.-5.3.

IT-o/c P 5 temn1 5.1.-5.3.
P 6 Temn1 6.2., 6.3., 6.5.
II-o/c P 6 Temn1 6.2., 6.3.
P 8 Temsr 8.1.-8.7.

P 9 temsr 9.1.-9.5.

II-o/c P 9 Temsr 9.3.-9.5.
P 10 Tema 10.2.

IT-o/c P 10 Tema 10.2.
P11 temsr 11.2.,11.3.

IM-o/c P 11 temur 11.2., 11.3.

P 12 temur 12.1.-12.4.

IM-o/c P 12 Temur 12.1., 12.4.

P 13 temnr 13.2.-13.4.
I-o0/c P 13 13.4.
P 14 tema 14.1., 14.3.

II-o/c P 14 Temur 14.1., 14 4.

P 15 temur 15.1.-15.2.

Ilemaroruyeckne TEXHOJOTHM: JMYHOCT-
HO-OpPUEHTUPOBaHHbIE,  HWH(OPMALMOHHO-
KOMMYHUKATUBHBIE TEXHOJOTHUU, JIEMEHTHI
Kelic- TeXHOJIOTUH, PobieMHOEe 00ydeHHe,
TEXHOJIOTHS] KPUTHYECKOTO MBIIIICHUSI, NH-
TErpupOBaHHOE O0y4YeHHE, OMHAPHBIN YPOK.

AKTHBHBIE MeTOAbl 00yuyeHHsi: Oecena,
paboTa ¢ TEKCTOM, NEPEKpecTHas IUCKYC-
cus, MpOOJIeMHAsl JICKIUS, JeJIoBas HWrpa,
paboTa B rpymnmnax.

YceTHBIN onpoc
PasnoypoBHeBbIE 3a1aHus
Keiic 3ananus
[IpakTuueckas pabora
KonTponbhas padora
OpOoHTANBHBIN ONPOC

MK 1.3. IIpomsBoauts BOC-
CTaHOBJICHUE JETaliei Celb-
CKOXO3SHCTBEHHBIX MAaIlUH U
o0opynoBaHus

P 3 Tema 3.1.

P 4 temr1 4.2.-.4.4.
ITI-o/c P 4 Temn1 4.3., 4.4.
P 5 temsr 5.1.-5.3.

II-o/c P 5 Temsr 5.1.-5.3.
P 9 temsr 9.1.-9.5.

Ilenarormyeckue TeXHOJIOTMH: JIMYHOCT-
HO-OPUEHTUPOBAHHbIE,  MH(POPMALUOHHO-
KOMMYHHUKATHUBHbIE TE€XHOJIOTHH, 3JIEMEHTHI
Kelic- TEXHOJIOTUH, MPOoOJIeMHOe 0OydeHue,
TEXHOJIOTUSI KPUTUYECKOTO MBILUICHUS, HH-
TErpupoBaHHOE 00yueHHe, OMHAPHBII YPOK.

MaremaTndeckuii JTUKTAHT
PasnoypoBHEBBIE 3a1aHUs
Keiic 3amanns
[TpakTuyeckas pabora
KonTponbhas pabora
@DpOHTAIBHBIN OIIPOC
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II-o/¢ P 9 Temnr 9.3.-9.5. Koncnekr
P11 Temer 11.2.,11.3. AKTHBHBIE MeTOAbI 00y4deHus: Oecena,
M-o/c P 11 temnr 11.2., 11.3. paboTa ¢ TEKCTOM, NEPEKpecTHas IUCKYC-
P 12 temsr 12.1.-12.4. CUs, MpOOJIeMHAsl JICKIUs, JeJIoBas HWrpa,
II-o/c P 12 Temsr 12.1., 12.4. paboTa B rpymnmnax.
P 13 remsr 13.2.-13.4.
I-o/c P 13 13.4.
P 15 remsr 15.1.-15.2.
MK 2.5. Bemoanste morpy- | P 5 temsr 5.1.-5.3. Ilegaroruyeckue TEXHOJOTMM: JUYHOCT- | TecTupoBaHue

304HO-Pa3Tpy304yHbIE, TpaHC-
MOPTHBIC U CTALIMOHAPHBIEC pa-
OOTHI Ha TPAKTOPAX.

ITI-o/c P 5 Temnr 5.1.-5.3.
P 6 Temn1 6.2.,6.3., 6.5.
II-o/c P 6 Temn1 6.2., 6.3.
P 8 Temsr 8.1.-8.7.

P11 Temer 11.2.,11.3.

II-o/c P 11 temnr 11.2., 11.3.

P 13 temsr 13.2.-13.4.
IM-o/c P 13 13.4.
P 14 tema 14.1., 14.3.

IT-o/c P 14 temnul 14.1., 14.4.

P 15 temsr 15.1.-15.2.

HO-OPUEHTUPOBAaHHbIE,  HWH(OPMALMOHHO-
KOMMYHUKATUBHBIE TEXHOJOTHUHU, DJIEMEHTHI
Kelic- TeXHOJIOTUU, POoOIeMHOEe 00ydeHHe,
TEXHOJIOTHS] KPUTHYECKOTO MBIIIICHUSI, WH-
TErpupOBaHHOE O0y4YeHHE, OMHAPHBIN YPOK.

AKTHBHBIE MeTOAbl O00yueHHsi: Oecena,
paboTa ¢ TEKCTOM, NEPEKpecTHas IUCKYC-
CUs, MpOOJIeMHAsl JICKIUS, JeJIoBas HWrpa,
paboTa B rpymnmnax.

YcrHblii onpoc
Pa3zHoypoBHEBbIE 3a1aHUA
[TpakTuueckas pabora
KonTponbhas padora
OpoHTANBHBINA ONPOC
Koncnekr

Pedepar

I/IHIII/IBI/IIIyaJH)Haﬂ CaMOCTOATCIIbHAasd pa-

oora

IIK 2.8. BoInonHATh TEXHUYE-
CKoe OOCIy)XMBaHHE TpPU HC-
MOJIb30BAHUU U TPU XPAHEHUU
TPaKkTOpOB, KOMOaHOB, CeJb-
CKOXO3SICTBEHHBIX MAIlIMH U
o00OpyIOBaHUsA,  3aIPaBIIsATh
TPAaKTOPBI ¥ CaMOXOJHBIX
CEeNIbCKOXO3SUCTBEHHBIE ~ Ma-
IIHHBI  TOPIOYE-CMa30YHBIMHU
MaTepuaIaMu

P 9 temnr 9.1.-9.5.
II-0/c P 9 temsbr 9.3.-9.5.
P11 temsr 11.2.,11.3.

IM-o/c P 11 temur 11.2., 11.3.

P 12 temur 12.1.-12.4.

IM-o/c P 12 Temur 12.1., 12.4.

P 13 temnr 13.2.-13.4.
I-o0/c P 13 13.4.

Ileparornyeckue TEXHOJIOTHMU: JIUYHOCT-
HO-OpPUEHTUPOBAaHHbIE,  HWH(OPMALMOHHO-
KOMMYHHUKATHBHbBIE TEXHOJIOTUH, 3JIEMEHTBI
Kelic- TEXHOJIOTUH, PobieMHOE 00y4eHHUe,
TEXHOJIOTUS] KPUTHUYECKOT'O MBIIIJICHUS, UH-
TErpupOBaHHOE 00yUYeHHE, OMHAPHBIN YPOK.

AKTHBHBIE MeTOAbI O00yuyeHHsi: Oecena,
paboTa ¢ TEKCTOM, TEPEKpecTHas IUCKYC-
cusi, TpoOlieMHasi JIeKIus, AeloBas Wrpa,
paboTa B rpymnmnax.

YeTHBIR onpoc
MaremaTndecKkui TUKTAHT
Pa3HoypoBHEBBIE 3a1aHUs
Keiic 3ananus

CemuHap

[IpakTnueckas padbora
KonTponbHas padbota

I/IHI[I/IBI/II[yaJ'ILHaSI CaMOCTOATCIIbHAsd pa-

oora
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