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1. IlHosicHUTEJLHASA 3aIIUCKA

[Tporpamma obmeoOpa3oBareibHoro yueonoro npeamera OVIL.03.Y Marematuka (yriayo-
JICHHBI ypOBEHB) MpeIHAa3HAYCHA Il U3YyUCHHS MAaTEMATHKH B MPO(ECCHOHAIBHBIX 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
pabouux u ciyxanux o npodpeccun 23.01.07 MamunancT KpaHa (KpaHOBIIHUK).

[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), DenepanpHO 00pa3zoBaTeIbHON MPO-
rpaMmoii cpenHero ooOiero oopaszoBanus (mpuka3 Munmnpocsemienuss Poccun ot 23.11.2022 Neo
1014) u ®T'OC CIIO no mpodeccun 23.01.07 MamuHUCT KpaHa (KpaHOBIIHK).

VY4eOHblii peqMer MareMaTuka BXOAUT B 0011e00pa30BaTENbHBINA IIUKII, MTOAIMKI 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 XOopolleld MaTeMaTH4eCKOW MOJITOTOBKH.
310 00YCIIOBJICHO TE€M, YTO B HAIIM JHHU PACTET YHCIO CHEIMAIBHOCTEH, CBA3aHHBIX C HEMOCPE/I-
CTBEHHBIM NMPUMEHEHHEM MATEMATHUKH: U B cepe SKOHOMHUKHU, U B OM3HECE, U B TEXHOJOTHYe-
CKUX 00JacTsX, U AaKe B TyMaHUTapHbIX cepax. Takum oOpazoM, Kpyr oOydaromuxcs, A Ko-
TOPBIX MaTeMaTHKa CTAHOBUTCS 3HAYMMBIM MpeAMETOM, (pyHIaMEeHTOM OOpa3oBaHHS, CYIIle-
CTBEHHO pacimmpsercs. B Hero BXoAsST He TOJbKO oOydaromiuecs, MJIaHUPYIOUIUEe 3aHUMAThHCS
TBOPUYECKOM M HCCIIEIOBATENbCKOM paboTol B 00JIacTM MaTeMaTWKH, MH(GOPMATUKH, (U3HKH,
SKOHOMMKH U B APYTUX 00JACTAX, HO U T€, KOMY MaTeMaTHKa HY)KHa JJIs UCTIOIb30BaHUS B IIPO-
(eccusix, He CBA3aHHBIX HETIOCPECTBEHHO C HEH.

[IpuknanHas 3HAYUMOCTh MAaT€MaTHKH OOYCJIOBJIEHA T€M, YTO €€ MPEAMETOM SBISIOTCS
(GyHIaMeHTaJIbHbIE CTPYKTYpbl Hamiero Mupa. be3 KOHKpETHBbIX MaTeMaTH4YecKUX 3HaHHWM 3a-
TPYAHEHO NMOHUMAaHUE MPUHLHUIIOB YCTPOWCTBA M HMCIOJIb30BaHUS COBPEMEHHON TEXHHKH, BOC-
MpUATHE W WHTEPIpEeTanus pasHooOpa3HOM COIHMAIbHON, YIKOHOMHYECKOH, MOJIUTUYECKON HH-
dbopmaruu, manodpdeKkTuBHA OBCETHEBHAS MPAaKTUYECKas NEATeNIbHOCTh. Bo MHOrHX cepax
npodeccuoHanbHON AESITENTbHOCTH TPEOYIOTCS YMEHHS BBINOIHITH PAacd€Thl, COCTABIATH aJro-
PUTMBI, TPUMEHATH (OPMYJIIBI, IPOBOAUTH I'€OMETPUUECKUE U3MEPEHHS U MOCTPOEHUS, YUTATh,
oOpabaTheIBaTh, UHTEPIIPETUPOBATh U MPEACTABIATH HHGOPMAIUIO B BUJIEC TAOIHI], JUATPAMM U
rpauKoB, MOHUMATh BEPOATHOCTHBIN XapaKTep CAyyailHbIX COOBITHIA.

OOyueHnue maTemMaTuke NAaET BO3MOXHOCTh Pa3BUBATh y OOydYaIOIIUXCA TOYHYIO, PAIHo-
HAJIBHYIO ¥ HTHPOPMATUBHYIO peub, yMEHHE OTOMpaTh Hanboiee MOIXOIINe A3bIKOBbIE, CUMBO-
JIUYecKue, rpauueckue CpecTBa AJIs BRIPAKEHUS CYKJIEHUN U HATJISTHOTO UX MpPeICTaBIeHUS.

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

— (opMupoBaHUE IEHTPAIBHBIX MAaTEMAaTUYECKUX MOHATHH (YHCIIO, BETMYNHA, T€OMETPH-
yeckast Gurypa, nepeMeHHasi, BEpOsTHOCTb, (PYHKIMS, MPOU3BOHAS, HHTErpa), o0ecreunBaro-
HIMX MPEEeMCTBEHHOCTb U MEPCIEKTUBHOCTh MATEMAaTUYECKOTO 00pa3oBaHusl 00y4aroIINXCS;

— MOABEACHHE O0YYaIOUIMXCsl Ha JTOCTYITHOM JJI HUX YPOBHE K OCO3HAHHUIO B3aHMMOCBSI3U
MaTeMaTUKHU U OKPYKAIOLIEr0 MHUpa, MOHMMAHUI0 MAaTeMAaTUKHU KaK YacTH OOLIEH KyJIbTyphl de-
JIOBEYECTBA;

— Ppa3BUTHE HMHTEIUICKTYyaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH 0O0ydarommxcs, Mo3HaBa-
TEJIbHOW aKTUBHOCTH, MCCIEAOBATEILCKUX YMEHUHN, KPUTUUHOCTH MBIIIJICHUS, HHTEpeca K U3y-
YEHHUI0 MaTEMaTHKU;

— (opmupoBanue (GyHKIIMOHAIBHOM MaTeMaTHYECKOW TPaMOTHOCTH: YMEHHS pacro3Ha-
BaTh MaTEMaTHYECKHE ACMEKThl B PEANbHBIX JKU3HEHHBIX CUTYAlUsX M MPU U3YYCHUU IPYTHX
y4eOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, GOopMyIupoBaTh UX Ha
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SI3bIKE MAaTEMATUKHU M CO3/1aBaTh MaTeMaTHYCCKUE MOJCIIH, TPUMEHATh OCBOSHHBIN MaTeMaTH4e-
CKMI ammapar JJisg PelIeHUs MPaKTUKO-OPUEHTUPOBAHHBIX 3aj/layu, HHTEPIPETUPOBATh U OILICHU-
BaTh MOJYUYECHHbBIEC PE3YIIbTATHI.

B cootBerctBun ¢ ®I'OC COO Mmaremaruka sBisieTcsl 00s13aTeIbHBIM MTPEAMETOM Ha J1aH-
HOM ypoBHE 00pa3oBanus. [IporpaMmMoii mo MaTeMaTuke MpeaycMaTpUBaeTCs U3ydeHHne yueOHo-
ro npeameta «MaTeMaTuka» B paMKax TpEX Y4eOHBIX KypcoB: «AnreOpa U Hayaia MaTeMaThye-
CKOro aHanuzay, «['eomerpus», «BeposiTHOCTh U CTATUCTUKAY.

O0bem 001€00pa30BaTEILHOIO Y4€0OHOT0 IpeAMeTa
¥ BUJbI y4eOHOM padoThI:

Buj y4eOHoii padoThI O0BeM B yacax

O0beM 00pa3oBaTeIbHOM NPOrpaMMbl Y4eOHOI0 mpeaMera 471

BT. U.:

1. OcHOBHOE coJiepKaHuE 296
BT. 4.:

TEOpPETUYECKOe 00yICeHNE 295

NPaKTUYCCKUE 3aHATHS 1

CamocTosrenbHas paboTta 154

2. IlpodeccnonanbHO OPUEHTUPOBAHHOE COJIEPKaHHE 21

BT. U.:

TEeopeTUIecKoe o0yueHune -

MPaKTUYECKHUE 3aHATUS 21

IIpoMeskyTOUHasI aTTECTALUS MO0 ceMecTpaM 2 cemecmp — IK3AMeH




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

Koax n HammMeHoBa-
Hue ¢gopMHupyeMbIX

IL1anupyemsle

€3yJbTAaThl 0OCBOCHUA IIPEAMETA

o JII/I‘{HOCTHLIe, MeTalpeaAMETHLIC HpeHMeTHLIe
KOMIICTCHIIMU
OK 01 - TOTOBHOCTb K TPYy, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPYAOII00HE; I1P6 1 BnageTs METOAAMH JOKA3aTEIbCTB, AITOPUTMAMH PELICHUs 3a/1ad; yMeHHe (HOopMyIupoBaTh
Bri6upath criocoObl pemieHnst | - TOTOBHOCTh K aKTHBHOH JeATEIbHOCTH TEXHOJIOTMYECKOH M COLMAIbHON | OMpenereHHs, aKCHOMBI M TEOPEMBI, MIPUMEHITh HX, MPOBOJHUTH JOKA3aTeNbHbIE PACCyXICHUS B
3aja4 po(heCCHOHANBHON | HANPaBICHHOCTH, CIIOCOOHOCTh MHHUIMHMPOBATh, IUIAHMUPOBATh 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 II03HABATEIbHBIMU JEHCTBUSIMU:

a) 0a30BbIe JIOTHYECKHE IeiiCTBUS:

- CaMOCTOSATEIBHO (HOPMYIINPOBATh U aKTyaIU3UpPOBaTh NpodIeMy, paccMmar-

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 NPOTUBOPEUMS B PACCMAaTPUBACMBIX SBJICHU-

AX;

- BHOCUTb KOPPEKTUBBI B JICSTENBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTa-

TOB IIEJISIM, OL[EHUBATh PUCKH ITOCIIECICTBHHN EATEIBHOCTH;

- pa3BUBATh KPEaTHBHOE MBIILICHNE P PEIICHUH KU3HEHHBIX MIPo0ieM

0) 0azoBbIe HCCJIEN0BATEIbCKUE IEHCTBHUS:

- 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-

YEeCKH OLEHWBATh MX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX

YCIIOBHSAX;

- YMeThb NEPeHOCUTh 3HAHUS B MO3HABATENbHYIO M NMPAKTHYECKYI0 00NacTi

JKU3HEICSTEILHOCTH;

- YMETbh UHTEIpUPOBATh 3HAHUS U3 PAa3HbIX IPEIMETHBIX o0acTeil;

- BBIIBUraTh HOBBIC UJI€H, IIPE/IaraTh OPUTHHAIbHbIE MTOJXO/Abl U PEIICHMS,

M CIOCOOHOCTh MX HCIIOJNB30BaHMs B IMO3HABATEILHON M COLMAIBHON Mpak-

THKEC

ITP6 4 ymeTh onepupoBaTh MOHATHUAMH: (YHKIMS, HENPepbIBHAS (YHKIHS, TPOU3BO/IHAS, IEPBOOO-
pa3Has, ONpPEAENCHHBI MHTErpal; yMeTh HaXOAWTH NMPOW3BOJHBIC 3JIEMEHTAPHBIX (QYHKIMH, HC-
MOJIB3Ysl CIIPABOYHBIE MAaTEepPHANbl; UCCIER0BAaTh B NMPOCTEHIINX CIydasx (YHKIMM HA MOHOTOH-
HOCTB, HAXOJUTh HaOOJBIINE U HANMEHBIINE 3HAYeHHsT (QYHKINH; CTPOUTH IrpaduKi MHOTOUWICHOB
C WCIIOJIb30BaHUEM armapara MaTeMaTHYeCKOro aHajH3a; MPUMEHSATh IPOU3BOAHYIO NPH PEIICHUH
3a7a4 Ha JBIDKCHHE; PEIaTh MPAKTHKO-OPHEHTHPOBAHHBIE 33a4i HA HAHOOIBIINE U HAaMEHbIIHUE
3HAYCHUS, HA HAXOX/CHUE ITyTH, CKOPOCTH U YCKOPEHHUS;

IIP6 5 ymeTp omepupoBaTh MOHATUSAME: palHOHATbHAS (YHKIWS, MOKa3aTenbHas (QyHKUOUS, CTe-
neHHas (QyHKUus, Jorapupmudeckas GyHKIUS, TPUTOHOMETpUUECKHe (PyHKIHUH, OOpaTHBIE (QyHK-
[[M{; YMEHHE CTPOUTH Ipa)¥Ku N3y4EeHHBIX (QYHKIMH, HCHOIB30BaTh TPadMKU IPH H3YYEHUH TIPO-
LIECCOB M 3aBUCHMOCTEH, P PELICHUH 3a/1a4 U3 APYTUX YIeOHBIX MPEIMETOB U 3a1a4 U3 peanbHOM
JKHU3HU; BBIpAXaTh (GOpMyJIaMi 3aBUCUMOCTH MEX]y BEIHYNHAMH;

I1P66 ymeTs pemarh TEKCTOBBIC 3a/ladll Pa3HbIX THIOB (B TOM YHCJE HA MPOLEHTHI, IO U YacTH,
Ha JBIDKEHHE, paboTy, CTOMMOCTh TOBAapOB H YCIIYT, HAJIOTH, 33[a4X U3 OOJIACTH YHPaBICHUS JIN4Y-
HBIMHU M CeMeiHbIMH (PMHAHCAMH); COCTABIIATH BRIPAXKEHHUSI, yPABHEHHUSI, HEPABEHCTBA U X CUCTEMEI
[0 YCIIOBHIO 3a[a4H, UCCIEN0BATh MOIyIEHHOE PEIICHHE U OIIEHUBATh MPABAONOJ00HOCTD PE3yIlb-
TaToB;

IIP6 7 ymerp omepupoBaTh MOHATHSAMH: CpeAHee apu(pMETHYecKoe, MeAuaHa, HauOouspllee M
HaMMEHbIlee 3HAYCHUs, pa3Max, JUCHEPCHUs, CTaHAApTHOE OTKIOHEHHE YHCIIOBOTO Habopa; yMeTb
W3BJIEKAaTh, HHTEPIPETHPOBATh HHPOPMALIUIO, TIPECTABICHHYIO B Ta0JIMIaX, HA JUarpamMmax, rpa-
(uKax, OTpaXKaloOIIyI0 CBOMCTBA peajbHBIX MPOLECCOB M SBJICHHH; MPEACTABIATh MHPOPMALHUIO C
MOMOIIBIO TabJHMI] ¥ UarpaMM; MCCIIeIOBaTh CTATHCTHIECKHE JaHHBIE, B TOM YHCIIE C IPUMEHEHH-
eM rpaIecKuX METOIOB M IIEKTPOHHBIX CPEICTB;

IIP6 8 ymerp omepupoBaTh MOHATHSIMHU: CIyJalHBIA OIBIT M CIy4aifHOE COOBITHE, BEPOSTHOCTH
CITyqaifHOTO COOBITHS; YMEHHE BEIUHCIISATH BEPOITHOCTH C MCIOJIB30BAaHNEM IpaUIecKUX METOMOB;
MIPUMEHATH (POPMYIIBI CIIOKEHUSI M YMHOKEHHSI BEpOATHOCTEH, KOMOMHATOPHBIE (DaKTHI U (POPMYIIBI
NpPU PEeIIeHUH 33j1ad; OILEHMBATh BEPOSTHOCTH PEANTbHBIX COOBITHIL; 3HAKOMCTBO CO CIyYaiHBIMH
BEJIMYMHAMH; YMEHHUE MPUBOANUTH NPHMEPHI TPOSBICHUS 3aKOHA OOJIBIIMX YUCEN B MPUPOJTHBIX H
00I1IECTBEHHBIX SBICHUIX;

ITP6 9 ymeTp omepupoBaTh MOHITHSMH: TOYKa, HPsiMasi, TJIOCKOCTh, MPOCTPAHCTBO, ABYIPaHHBIH
YTOJI, CKPEIUBAIOIIIECS MPSIMBIE, MapaUIeIbHOCTD U MEPIIEHIUKYIIIPHOCTS MPSIMBIX M INIOCKOCTEH,
YTOJI MEXy IPSIMBIMH, YTOJ MEXTy IPSIMOH M TNIOCKOCTBIO, YTOJI ME&XIY IUIOCKOCTSIMH, PaCCTOSTHHAE
OTTOYKH JIO0 TUIOCKOCTH, PACCTOSIHHE MEXIy MPSIMBIMH, PACCTOSHHE 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, CEYCHHE MHOTOTPaHHMKA, Ky0, mapaiie-
JIeTUIeNl, MpU3Ma, nupamuzaa, GUrypa v MOBEpXHOCTh BpallleHWs, LMJIMHApP, KOHYyC, miap, cdepa,
ceyeHuss (QUrypbl BpalleHHs, IJIOCKOCTh, Kacaromascs cdepbl, IWINHIpPA, KOHYyCa, IUIOUIAAb MO-
BEPXHOCTU MHUPAMUIBI, IPU3MBI, KOHYyCa, HIIHHIPA, IUIOMAanb chepsl, 00beM Ky0Oa, 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 MOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB
U 3JIEKTPOHHBIX CPEJICTB; YMEHHE PACIO3HABaTh CHMMETPHUIO B IIPOCTPAHCTBE, YMEHUE PACIO3Ha-
BaTh NPaBUJIbHbIC MHOTOI'PAHHUKHY;

ITP6 13 ymeTh onepupoBaTh NOHATHUSAMU: MIPSMOYTOJIbHAs CHCTEMa KOOP/MHAT, KOOPAMHATHI TOYKH,
BEKTOP, KOOP/IMHATHI BEKTOPA, CKAISPHOE IIPOU3BEICHNE, YTOJI MEXKLYy BEKTOPAMH, CyMMa BEKTOPOB,
MPOU3BE/ICHNE BEKTOPA Ha YHCIIO; HAXOAUTD C TIOMOIIBIO0 N3yYEeHHBIX (OpMyIl KOOPANHATHI CepeiH-
HBI OTPEe3Ka, PACCTOSTHUE MKy ABYMS TOUKAMH;

I1P6 14 ymers BBIOMpATh MOAXOMSAIINHA H3yIeHHBIH METO Ul PENIeHHs 3a1a4H, paclo3HaBaTh Ma-
TeMaTH4eckue (hakThl ¥ MaTeMaTHUSCKUE MO B MPUPOIHBIX M OOIIECTBEHHBIX SBJICHHSX, B HC-
KYCCTBE; YMEHHE NMPUBOJUTH NMPUMEPBl MATEMATUUECKUX OTKPBITUH POCCUMCKON M MMpPOBOM Mare-
MaTHUYECKOM HayKH;

[Py 1 ymeTp omepupoBaTh MOHATUSAMHM: OINpEIETICHUE, aKCHOMa, TEOpeMa, CIICACTBHE, CBOMCTBO,
NPHU3HAK, JI0Ka3aTeNbCTBO, PABHOCHIbHBIE (OPMYIHPOBKH; yMEHHE (OpMyIMpOBaTh oOpaTHOE U
MPOTHUBOIIOJIOKHOE YTBEPIXKJICHUE, MPUBOANTH NPHUMEPHl M KOHTPIPUMEpHI, HUCIOIb30BATh METOX
MaTeMaTHYeCKOIl MHIYKIMH; TIPOBOJMTH JOKa3aTeIbHbIC PACCYKICHUS [IPU PEIICHUH 3a/1a4, OLICHH-
BaTh JIOTHYECKYIO IIPAaBHILHOCTE PacCyXKICHHUH;

IIPy 2 ymeTs oneprpoBaTh MOHATUSIMHU: MHOXKECTBO, TIOJMHOKECTBO, ONIEpalliy HaJl MHO)KECTBAMH;
YMEHHE UCIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHBIN anmnapaT JUIsl OIHCAHUS PEalbHBIX MPOLECCOB U
SIBJICHUH TIPU PEILICHUH 33/1a4, B TOM YHCIIC U3 IPYTHX Y4COHBIX IPEAMETOB;

IPy 3 ymerh omepupoBaTh MOHATHAME: Tpad), CBA3HbINA rpad, AepeBo, MUK, rpad Ha MIIOCKOCTH;
YMEHHE 3a1aBaTh U OMKCHIBATH I'pad)bl Pa3INYHBIMU CHOCOOAMH; HCIIOIB30BaTh rpad)bl MpH pele-
HHH 3a]a4;

IIPy 4 ymers cBOOOAHO ONEPUpPOBATH IOHATHSAMH: COYETaHHUE, NEPECTAHOBKA, YUCIO COYCTAHUMH,
YHCIIO0 TepecTaHOBOK; OnHOM HploTOHA; yMEeHHE NPUMEHATh KOMOMHATOpPHEIE (aKTHl M PacCyKie-
HUS U PEIeHUs 3a/1a4;

IIPy 5 ymeTs omepupoBaTh NOHATHSIMH: HATypaJbHOE YMCIIO, LIEJIOE YHUCIIO, OCTAaTOK 10 MOJIYIIO,
paIMOHATBFHOE YHCIIO, HPPALHOHAIBHOE YHCIIO0, MHOXKECTBA HATYPAlIbHBIX, EbIX, PALHOHAIbHBIX,
JCHCTBUTENBHBIX YHCEN; YMEHHE HCIOJIb30BaTh MPU3HAKK JIETMMOCTH, HAMMEHBIIHNH 00LIHMil 1enu-
TeJb ¥ HaHMeHblIee o0liee KpaTHOe, alropuT™M EBKIMAA MPH PEIIeHUH 3a/iad; 3HAKOMCTBO C pas-
JIMYHBIMH TIO3ULIMOHHBIMU CHCTEMaMHU CUUCIICHUS;

[Py 6 ymeTs cBOOOJHO ONEpPHPOBATh MOHATHSAMHU: CTEIEHb C IEJBIM MOoKa3aTesieM, 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: TOKIECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHue, ypaBHEHHE,
HEpaBEeHCTBO, CHCTEMa YPaBHEHHH M HEPAaBEHCTB, PABHOCHIBHOCTh YPaBHEHHI, HEPABEHCTB M CH-
CTeM, palMOHaIbHbIC, UPPALOHATbHbIC, [TOKa3aTelIbHbIe, CTEIICHHbIC, JIOrapUpMHUYECKUe, TPUTO-
HOMETPHYECKHE YPaBHEHHs, HEPABEHCTBA M CHCTEMBI; YMEHHE PEIIaTh ypaBHEHHs, HEPABEHCTBA U
CHCTEMBI C MOMOLIBIO PA3IMYHBIX [PHEMOB; PELIaTh YPaBHEHHs, HEPABEHCTBA U CHCTEMBI C Mapa-
METPOM; NIPUMEHATL YPABHCHUS, HEPABCHCTBA, UX CUCTEMBI Ul PEIICHUSA MAaTEMATHYECKUX 3a/1ad U
3aj1a4 U3 Pa3IMYHBIX 00JIacTeil HAyKH M pealbHOM KU3HHU;

ITPy 8 ymeTh cBOOOHO OnepUpoBaTh MOHATHAME: Tpaduk GyHKIMH, 0OpaTHas QYHKINS, KOMIO3H-
s GYHKUMH, TuHelHas GYHKIMS, KBagpaTHuHas (GYHKIUS, CTeleHHas QYHKIMS C IIeTbIM MoKa3a-
TeJieM, TPUroOHOMeTpuUYecKkre (YHKIMH, 0OpaTHbIC TPUIOHOMETpHYECKHe (YHKIMH, TTOKa3aTeIbHas
u norapudmuueckas HYHKIHUH; YMEHHE CTPOUTH rpadyKd (QYHKUHMH, BHIONHATH MpeoOpa3oBaHus
rpadukoB QYHKIHI; YMEHHE UCIIONB30BaTh rpadMKku GyHKIMHA IS H3yYeHHUs MPOLIECCOB U 3aBHCH-
MOCTEH NP PEIICHHH 3a/ad U3 IPYTHX y4eOHBIX MPEIMETOB M M3 PealbHOW JKM3HU; BBIpaXKaTb
(bOpMyJ'laMI/I 3aBUCUMOCTH MEXIY BEIUYUMHAMH; YMEHUEC CBOGOZ[HO OICpHUPOBATh MOHATUAMU: YET-
HOCTh (DYHKLHUH, NEPHOTUYHOCTh (YHKIUH, OTPAaHUUSHHOCTh ()YHKIMH, MOHOTOHHOCTh (DYHKLIUH,
IKCTpeMyM (GYHKIMH, HauOojbliee W HaMMEHblIee 3HaueHHs (YHKIHH Ha MPOMEKYTKE; yMEHHE
HPOBOAUTH HCCIIENOBaHHE (YHKIMH; YMCHHE WCIOJb30BaTh CBOWCTBA M rpaduku QyHKUMH Juis
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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 onepupoBaTh MOHATHAMHU: HEMPEPHIBHOCTH (DYHKIUH, aCHMITOTHI TpadiKa GyHKIIH,
nepBasi ¥ BTOpasi MPON3BOJHAS (YHKIHH, T€OMETPUUSCKUH M (U3NUECKUiI CMBICI IPOM3BOIHOM,
nepBooOpa3Hasi, OnpeeNIeHHbIH HHTErpajl; yMEeHNEe HaXOMUT aCHMIITOTHI rpaduka GYHKIUK; yMEHUE
BBIYHCIIITH TIPOM3BOAHBIE CYMMBI, MPOU3BENCHHUS, YACTHOIO M KOMIIO3UIMH (DYHKIMH, HaXOIUThH
ypaBHEHHE KacaTelbHON K rpaduKy QYHKLIUH; yMEHHE HCIONb30BaTh MPOU3BOAHYIO [UIS HCCIEN0-
BaHUS (YHKIUH, U HAXOXKAECHNUS HAWTYUIIETO PEIIeHNs] B MPUKIAIHBIX, B TOM YHCIIE COIMAIBHO-
9KOHOMHYECKHX U (DM3MYCCKHUX 3a[adax, Ul ONPEIEICHUsI CKOPOCTH U YCKOPEHUS; HAXOUTh ILIO-
maau 1 06beMbl (GUTYp € IOMOIIBIO HHTETpaja; IPHUBOIUTH IPUMEPHI MATEMATHIECKOTO MOJIETHPO-
BaHM ¢ ITIOMOIIBIO T depeHanbHbIX YpaBHeHHI;

ITPy 11 ymeTb onepHpoBaTh MOHATHAMH: KOMIUICKCHOE YHUCIIO, CONPSDKEHHBIE KOMITJIEKCHbIE YHCIIa,
MOZYJb U apryMEeHT KOMIUIEKCHOTO Yucia, (popMa 3aIllMCH KOMIUIEKCHBIX YHceN (TeoMeTprdecKast,
TPUTOHOMETPUYECKasi M anreOpandeckas); yMeTb IMPOU3BOAUTH apUPMETHUECKUE NEHCTBUS ¢ KOM-
IUIEKCHBIMH YHCIIAMH; IPHBOIUTH IIPUMEPHI UCIIONB30BAaHMS KOMIUIEKCHBIX YHCEIT;

ITPy 12 ymets CBOOOJHO OIEPHUPOBATh MOHATHSAMHU: CpefHee apudMeTnueckoe, MearaHa, HanboIb-
IIee ¥ HauMEHbIIee 3HAUeHHUS, pa3Max, JUCIEPCHs, CTAHAAPTHOE OTKIOHEHHE AT ONUCAHMS YUCIIO-
BBIX JIAaHHBIX; YMEHHE HCCIEI0BATh CTATHCTUYECKHE TAHHbIE, B TOM UHCIE C IPUMEHEHUEM rpadu-
YEeCKHX METOJOB M 3JIEKTPOHHBIX CPEJCTB; Ipad)UuecKu MCCIIEN0BaTh COBMECTHBIC HAOIIONCHUS C
MIOMOIIBIO JHarpaMM pacCeuBaHUs U JIMHEHHOM perpeccuy;

ITPy 13 yMeTh HaXOIUTh BEPOSITHOCTH COOBITHH C UCTIOJIB30BaHIEM IpadMIECKHX METOJIOB; IpHMe-
HATB JUISl PelIeHHs 3a1a4 (OPMYIIBI CJIOKEHUSI U YMHO)KEHHUST BEpOSITHOCTEeH, hOpMyITy MOIHOH Be-
posiTHOCTH, (opMmyry BepHymmm, koMOMHaTOpHBIE (akTel U (OPMYIBL; OLEHHBATH BEPOSTHOCTH
peanbHBIX COOBITHI; yMEHHE OIIepHUpPOBATh MOHATHAMI: CITyJaifHas BEIMYHHA, PACTIpEeIeHIe Bepo-
SATHOCTEH, MaTeMaTHYECKOE OXKHUJAHHE, TUCIEPCHs M CTAHAAPTHOE OTKIOHEHHE CIyJaiHOH BeIndH-
HBI, QYHKIMM pacTipefeNieHnsl U INIOTHOCTH PAaBHOMEPHOTO, MOKa3aTeIbHOTO M HOPMAIBHOTO pac-
Mpe/ieNIeHNH; yMEHHe HCIIONb30BaTh CBOWCTBA M3YYEHHBIX PACIpeAeNCHUI I pelIeHus 3azad;
3HAKOMCTBO C MOHSTHSMH: 3aKOH OOJIBIIMX YHCEN, METOAbI BHIOOPOYHBIX HCCIIENOBAaHHI; yMEHUE
MPUBOANTE NPUMEPHI MPOSIBICHHS 3aKOHA OOJIBIINX YMCEN B MIPUPOJHBIX M OOIECTBEHHBIX SIBICHU-
SIX;
ITPy 14 ymeTs cBOOOIHO ONMEpUPOBATH MOHSATUSIMU: TOYKA, IPsIMasi, MIIOCKOCTh, MIPOCTPAHCTBO, OT-
Pe30K, Jyd, MIOCKUH YroJ, IBYI'paHHBIN yroj, TPEXTPaHHbIM yroJj, MepeceKaromuecs, napamuieinb-
HBIE U CKPEIIMBAIOMINECS MPSIMBIE, TAPAIUIENFHOCTh M HEPIeHUKYISIPHOCTD MPSIMBIX U TNIOCKOCTEH,
YTOJI MEXAY MPSIMBIMH, YTOJ MEXAY NPSIMON M IIOCKOCTBIO, YOI MEXAY IIOCKOCTSIMH; yMEHHE
WCTIONB30BATh TIPH PEHICHHUH 3a/ad W3y4eHHbIC (aKTHl U TEOPEMBI IIAHNMETPHU; YMEHHE OLEHH-
BaTb pasMEphbI 00BEKTOB B OKpYXXarleEM MUPE; YMEHUE ONIEPHUPOBATH MOHATUIMU: MHOI'OI'PaAHHUK,
CeYeHHe MHOTOTPaHHHKA, PABUIIbHBIH MHOTOIPaHHHK, MPU3Ma, MHpaMuaa, GUrypa u moBepXHOCTb
BpAILCHUs, IUJIMHIp, KOHYC, 1ap, cdepa, pa3BepTKa MOBEPXHOCTH, CEUCHHUs KOHyca M LMIHHIPA,
napaJuiebHble OCH WM OCHOBaHHUIO, CEYEHHE IIapa, INIOCKOCTh, Kacaromasicss cdepsl, LMIMHIpA,
KOHYyCa; yMCHHE CTPOHUTH CEUCHHE MHOTOTPaHHMKA, M300pakaTh MHOTOTPAHHHKH, QHUTYPHl W IIO-
BEPXHOCTHU BPAIIEHMS, UX CEUCHUS, B TOM UHCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPE/ICTB; YMEHHE MpH-
MEHSTH CBOHCTBA T€OMETPHUIECKHX (UTYP, CAMOCTOSTENHHO (OPMYIHPOBAThH ONPENEICHNS N3ydae-
MBIX (GHTYp, BBIIBUTAaTh TUIIOTE3BI O CBOMCTBAX M IPH3HAKAX FE€OMETPHUYECKUX (HUTYP, 0OOCHOBHI-
BaTh WM OINPOBEPraTh MX; YMEHHE MPOBOAUTH KiIacCHDUKALUIO GUTYp MO Pa3IMYHBIM MPU3HAKAM,
BBITIOJIHATH HGOGXOHI/IMLIG JONOJTHUTEIbHBIC TOCTPOCHU A,

ITP15y ymeTs CBOOOJHO ONEPUPOBATH IMOHATHSMH: IUIOLIAAb QUIYpHI, 00beM (UIYpBI, BEIHYMHA
yTJa, pacCTOSHUE OT TOYKH [0 TIOCKOCTH, PACCTOSTHHE MEXKAY MPSIMBIMHU, PACCTOSIHUE MEXKAY ILIOC-
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KOCTSIMH, IIOIab c(hepsl, IIOMaIs IIOBEPXHOCTH MUPAMU/IBL, IIPU3MBL, KOHYCa, MIIIHHAPA, 00beM
Ky0a, psAMOYTOJILHOTO MapauleNienueaa, MUPaMuIbl, TPU3MBI, IUIMHAPA, KOHYCa, II1apa; YMEHHE
HAaXOJUTh OTHOLICHHE 00BEMOB MOJOOHBIX GUTYD;

IIPy 16 ymeTh CBOOOJHO ONEPUPOBATH MOHATHUSAMU: ABHKCHHE, MAapaJUICIbHBIH EPEHOC, CUMMET-
pUs Ha IUIOCKOCTH U B MPOCTPAHCTBE, IOBOPOT, MpeolOpa3oBaHue mMoaoOus, monoOHbIe (QUTYpHI;
YMEHHE Paclio3HaBaTh paBHEIE U IOJ00HEIE (QHUTYpHI, B TOM YHCIE B IPUPOJIE, HCKYCCTBE, apXUTEK-
Type; YMEHHE HCIIOJb30BaTh '€OMETPHIECKHE OTHOUIEHHS, HAXOAUTH F€OMETPHUECCKHE BEITHINHBI
(mmHa, yrou, IIoans, 00beM) IIPU PELICHHH 33134 U3 JPYTUX yUeOHBIX IPEIMETOB H U3 PeIbHOH
JKHU3HY,

Py 17 ymeTs cBOOOJHO OMEpUpPOBATh MOHATHAMH: MPSMOYTOJbHAs CHCTEMa KOOPJAHMHAT, BEKTOD,
KOOPIMHATHI TOUKH, KOOPANHATHI BEKTOPA, CyMMa BEKTOPOB, MMPOU3BEAECHHE BEKTOPA HA YHCIIO, Pa3-
JI0KEeHHE BeKTopa Mo 0asucy, CKalsIpHOE MpPOU3BEJICHUE, BEKTOPHOE MPOU3BEACHUE, YTOI MEXIY
BEKTOpaMH; yMEHHUE HCIOJIb30BaTh BEKTOPHBIM M KOOPAUHATHBIM METOA JUIS PEIICHUs] TeOMeTpUIe-
CKHX 3aJa4 M 3a1ad APYTUX y4eOHBIX IPEIMETOB; ONEePHPOBATh IMOHATHAMH: MaTpuna 2x2 u 3x3,
OIIPEIEIUTEIb MATPHIIBI, TEOMETPUIECKUI CMBICI ONPEISITHTENS;

ITPy 18 ymeTh MOIeIMpoBaTh peanbHbIe CUTYallMy Ha sS3bIKE MaTEMaTHUKH; COCTABIISATH BBIPaXKECHUS,
YpaBHEHHS, HEPAaBEHCTBA M MX CHCTEMBI I10 YCIIOBHIO 33/1au¥, HCCIIEI0BATh IIOCTPOCHHBIE MOJIEIH C
HCTIOB30BAHHEM allllapaTa anreOpsl, HHTEPIPETHPOBATh MOTYUSHHBIH Pe3yIbTaT; CTPOUTh MaTeMa-
THUYECKUE MOJIETH C TIOMOIIBbI0 T€OMETPUIECKHX MOHSATUI M BEMYHH, PElIaTh CBA3aHHBIC C HUMHU
MpPaKTUYECKHe 3aJadl; COCTABIATH BEPOATHOCTHYIO MOJETb M HHTEPIPETHPOBATH IMOIyUCHHBII
pe3ynbTaT; pemaTh NPUKIaJHbIe 3aJadl CPeACTBAMU MAaTeMaTHYECKOrO aHalN3a, B TOM YHCIE CO-
[HAITFHO-9KOHOMHYECKOT0 U (pU3HUEeCcKOro Xapakrepa;

IMPy 19 ymenue BHIOMpaTh MOAXOSIIMH METOX JUIL PEIISHUs 3aJa4yd; NOHMMaHHE 3HAYUMOCTH
MaTeMaTHK{ B U3y4YEHHHU NPHUPOIHBIX U OOLIECTBEHHBIX HMPOLECCOB M SBICHUH; yMEHUE Paclio3Ha-
BaTh INPOSIBJICHHE 3aKOHOB MAaTEMaTHUKH B HCKYCCTBE, YMEHHE HMPUBOAUTH NPHMEPHl 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-
HOJIHEHUsT 3az1au npodeccuo-
HaJIbHOM JIeSTeIbHOCTH

B 00acTH IeHHOCTH HAYYHOTO MO3HAHMS:

- c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH W OOLIECTBEHHON MPAaKTHKH, OCHOBAaHHOTO Ha JiMa-
J0re KyJlbTyp, CIOCOOCTBYIOLIEr0 OCO3HAHHMIO CBOETO MECTAa B IIOJIMKYIIb-
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 ¢ nuHpopmanueii:

- BJIaA€Th HaBbIKaMHU MOJYyYCHUA I/IH(bOpMaL[I/II/I M3 MCTOYHHUKOB pPa3HbIX THU-
0B, CaMOCTOSTENBHO OCYIIECTBIIATH IIOUCK, AHAIU3, CUCTEMATH3ALUIO U
MHTEpHpeTaliio HHGOPMALMU PAa3IHYHBIX BUIOB U GOPM Mpe/IcTaBICHNUS;

- CO3/1aBaTh TEKCTHI B Pa3iMYHBIX ()OpMATaX C y4eTOM Ha3Ha4deHHs MHOOp-
MallMH ¥ LEJIeBOH ayuTOpHH, BHIOHpas ONTUMAIbHYIO (HOpMy HpecTaBlie-
HHS 1 BU3YaJIH3alHy;

- OLICHUBATh NJOCTOBECPHOCTD, JCTUTUMHOCTDH I/IH(bOpMaL[I/II/I, €€ COOTBETCTBUEC
MIPpaBOBBIM U MOPAJIbHO-2THYCCKHUM HOPMaM;

- MCIIOJIB30BaTh CPEACTBA I/IH(I)OpMaLLI/IOHH])IX 1 KOMMYHUKAIIUOHHBIX TEXHO-
JIOTUH B PEHICHNN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpPraHU3allMOHHBIX
3aga4y ¢ cobmrofeHreM TpeOOBaHMI 3PrOHOMUKH, TEXHUKH 0€30HacHOCTH,

IIP6 5 ymeTp omepupoBaTh MOHATHSAMHE: palliOHaNbHAS (QYHKIHA, ITOKa3aTenbHas (QYHKIUS, CTe-
neHHas (QyHKOus, Jorapupmudeckas QyHKIUS, TPUTOHOMETpUYECKHe (PYHKIHNH, OOpaTHBIE (QyHK-
I[UY; YMEHHE CTPOUThH TPaUKU N3yIEeHHBIX (QYHKIHH, UCIONB30BaTh TPAdHUKH MPH H3YUCHHUH IPO-
LIECCOB M 3aBHCHUMOCTEH, MPH PEIICHUH CBOETr0 MECTa B IOJHKYJIBTYPHOM MHpE; 3a/ad U3 JPYrux
y4eOHBIX MTPEMETOB M 3a/1a4 U3 PeabHOM KHU3HY;

IIPy 7 ymeTs omepupoBaTh MOHATHAMH: TOXKIECTBO, TOXKIESCTBEHHOE NPpeoOpa3oBaHue, ypaBHEHNUE,
HEepaBeHCTBO, CUCTEMa ypaBHEHWH M HEpaBEHCTB, PABHOCHJIBHOCTH YpaBHEHUil, HEPAaBEHCTB M CH-
CTeM, paIMOHAIbHBIE, HPPAMOHAIBHEIE, ITOKA3aTeNbHbIE, CTENEHHbIE, JTOrapH(MHIECKHe, TPUTO-
HOMETPUYECKNE ypaBHEHHS, HEPAaBEHCTBA M CHCTEMBI; YMETh pPeIlaTh ypaBHEHUS, HEPABEHCTBA U
CHCTEMBI C MTOMOIIBIO PA3IMYHBIX IIPUEMOB; PEIIaTh ypaBHEHHs, HEPABEHCTBA M CHCTEMBI C Iapa-
METPOM; IPUMEHATh YPaBHEHHMS, HEPABEHCTBA, UX CHCTEMBI JJISI PEIICHHs] MaTeMaTHIeCKHX 3a4ad 1
3aj1a4 U3 Pa3IMYHBIX 00J1acTeil HayKH U peabHO! JKHU3HHU;

IIPy 16 ymers CBOGOAHO ONEPHPOBATH MOHATHSIMU: JBIDKCHHE, apallelbHbI HepeHOC, 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€OMETPHUUECKHE OTHOIICHHS, HAXOUTh T€OMETPHUIECKUE BEINIUHBI (JUTH-
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 HHpOpMaLHu, HHopMary-
OHHO¥ 0€30ITaCHOCTH JINYHOCTH

OK 03 IlnanupoBaTb U pea-
JIN30BBIBATH COOCTBEHHOE
MpoeCCHOHATBHOE W JINY-
HOCTHOE pa3BUTHE, MPEINpPH-
HHMMATENbCKYIO AESTENbHOCTh
B npodeccHoHabHOM cdepe,
UCIOJIb30BAaTh ~ 3HAHUSA MO
(UHAHCOBOW TI'PaMOTHOCTH B
Pa3NIUYHBIX JKM3HCHHBIX CH-
Tyawus

B o6nacTr 1yx0BHO-HPaBCTBEHHOT'O BOCIINTAHHMS:
- c(OPMHUPOBAHHOCTH HPAaBCTBEHHOTO CO3HAHUS, 3THYECKOTO ITOBE/ICHNS;
- CIIOCOOHOCTH OIIEHHMBATh CHUTYAaI[HIO W NPUHUMATh OCO3HAHHBIC PEIICHHS,
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 OCO3HAHHOTO MPHUHATHS IIEHHOCTEH ce-
MEIHOM )KU3HU B COOTBETCTBUU C TpaJAULUAMHU HapooB Poccuu;

OBnajieHHue YHHUBEPCATbHBIMH PETYIATHBHBIME ACHCTBUAMHU:
a) CaMOOPraHHU3aLHus:
- CaMOCTOSATENIBHO OCYLIECTBIIATh I03HABATEIILHYIO AEATEIbHOCTD, BBISBIAThH
npoOJIeMBl, CTaBUTh U (OPMYIUPOBaTH COOCTBEHHBIE 3aJaudl B 0Opa3oBa-
TEeJIbHOH JIESTEIbHOCTH U )KU3HEHHBIX CUTYaLlUsX;
- CaMOCTOSTENIBHO COCTABIATH IUIAH PEIICHHS MPOOJIEMBI C yIETOM HMEIo-
HIUXCSL PECYPCOB, COOCTBEHHBIX BOZMOYKHOCTEH M HPEINOYTECHHIA;
- JaBaTh OIIEHKY HOBBIM CHTYaIlHsM; CIOCOOCTBOBaTb (POPMHPOBAHUIO U
MPOSBICHUIO MIMPOKOH 3pyIUIUH B Pa3HBIX 0ONACTSAX 3HAHMH, IOCTOSHHO
HOBBIIIATH CBOH 00pa30BaTeIbHBII U KyJIbTYpPHBIH YPOBCHB;
0) CAMOKOHTPOJIb:
- NCTIOJIB30BATh IPUEMBI pe(ICKCUH JUTs OLIEHKH CUTYalHH, BEIOOpa BEPHOTO
peLIeHus;
- yMETh OLCHUBATh PUCKH M CBOEBPEMEHHO NPHHHMATh PEHICHHS M0 HX
CHIDKEHUIO;
B) YMOIMOHAIBHBIN HHTEJJIEKT, IPeINoIaralonmi copMHUpOBaHHOCTD:
- BHYTPEHHEH MOTHBAINH, BKIIOYAIOMIEH CTpeMIICHNE K JOCTHKEHHIO IIENN
U ycHexy, ONTUMM3M, MHUIMATUBHOCTb, yMEHHE NEHCTBOBaTb, MCXOIS U3
CBOUX BO3MOXKHOCTEHH;
- SMIIATHH, 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, NMPOSIBIATh HHTEpEC M pas3pelnrarh
KOH(IIMKTHI

IIP6 3 ymers omepupoBaTh MOHATHSME: PallMOHAIbHBIC, MPppalMOHATbHBIE, ITOKa3aTeIbHbIE, CTe-
HIeHHbIe, JIoTapu(pMUUecKre, TPHTOHOMETPHYECKIE YPaBHEHHS 1 HEPaBEHCTBA, X CUCTEMBI;

I1P6 10 ymers omepupoBaTh NOHATHSIMHI: MHOTOTPAaHHHUK, CEYeHHE MHOTOIpaHHHKa, KyO, mapajuie-
JIeTUIeNl, pU3Ma, MupaMuza, GUrypa M IOBEpXHOCTh BpallleHWs, IMIMHApP, KOHYyC, miap, cdepa,
ceyeHus (UTyphbl BpalleHHs, IIOCKOCTh, Kacaromascs cdepsl, IMUINHIpA, KOHYyca, IUIOMAAb IO-
BEPXHOCTHU NUPaMH[bl, IPU3MBbI, KOHYCa, LIIMH/Pa, IUIOMansb chepsl, 00beM Kyba, IpIMOYroibHO-
ro napajulesieninesa, TMpaMUIbl, TPU3MBI, IIHHAPA, KOHYca, IIapa; yMEHHE H300paxaTb MHOTO-
TPaHHHUKHU U TIOBEPXHOCTH BPAIIEHUS, UX CEYEHUS OT PYKH, C TIOMOILIBIO YEPTEKHBIX HHCTPYMEHTOB
U 3JIEKTPOHHBIX CPEICTB; YMETh PAaclo3HaBaTh CHMMETPHUIO B NMPOCTPAHCTBE; yMETh PAcliO3HABaTh
MpaBHJIbHBIE MHOTOTPaHHHKH;

ITP6 13 ymeTb omepupoBaTh HOHATHAME: NMPSIMOYTOJIbHAS CUCTEMa KOOPANHAT, KOOPAWHATHI TOUKH,
BEKTOP, KOOPJUHATHI BEKTOpa, CKAJLIPHOE IIPOU3BEICHUE, YTOJI MEXKAY BEKTOpaMHU, CyMMa BEKTOPOB,
MPOU3BE/ICHNE BEKTOPA Ha YHCIIO; HAXOAUTD C TIOMOLIBIO N3yYEeHHBIX (OpMyJl KOOPANHATHI CepeiH-
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-
HOM JACATCIBLHOCTH,

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 IO €€ JOCTHXKEHHUIO: COCTABIATH IUIaH JCWCTBUH, 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 HUCIOJBb30BaHHEM rpaduuecknx METO/OB;
HIPUMEHATH (GOPMYJIIBI CIIOKEHHSI U YMHOXKCHUsI BEPOSITHOCTE, KOMOMHATOpHBIE (akThl  GOPMYIIBI
IpH PEIICHNH 3a/1a4; OLIEHWBATh BEPOSITHOCTU PEATBHBIX COOBITHIA; 3HAKOMCTBO CO CITy4allHBIMU
BEJIMYMHAMH; YMEHHUE NPUBOANUTH IPUMEPHI TIPOSBICHUS 3aKOHA OONBIINX YHCEN B NMPHUPOTHBIX H
OOIIECTBEHHBIX SBICHUSX;

IIPy 6 ymeTs cBOOOJHO ONEpPHPOBATH MOHSATUSIMU: CTENEHb C IETbIM MOKa3aTeleM, KOpeHb HaTy-
paJbHOHN CTENeHH, CTENeHb C PalMOHAJIBbHBIM IIOKa3aTeleM, CTENEeHb C JEeHCTBUTENBHBIM (BeIe-
CTBEHHBIM) TI0Ka3aTesieM, Jorapudm ymcna, CHHYC, KOCHHYC U TaHTEHC MPOU3BOJIBHOTO YHCIIA;

ITPy 8 ymeTh cBOOOJHO OmepUpoBaTh MOHATHAME: Tpaduk GyHKIMH, oOpaTHast GYHKINSI, KOMIO3H-
s GYHKUMH, TuHelHas: GYHKIMS, KBagpaTHuHas (GYHKIUS, CTeleHHas QYHKIMS C IIeTbIM MoKa3a-
TeNieM, TPUrOHOMeTprUeckre (HYHKIMHU, 0OpaTHbIE TPUTOHOMETpHUYecKHe (YHKIMHU, OKa3aTeabHas
u sorapupMuueckas QYHKIUH; yMETh CTPOHUThH rpauky (QYHKIHH, BBITOIHATH IMpeoOpa3oBaHHS
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- OCYHIECTBIJIATh TIO3UTHBHOE CTPATETUYECKOE 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 MpHU pelIeHuH 3a7ad U3 APYTHX y4eOHBIX MPEAMETOB M M3 PealbHON KM3HU; BBIPAXKAaTh
(dopMynaMH 3aBUCHMOCTH MEXIY BEIMYMHAMM; YMETh CBOOOJHO ONEPUPOBATh MOHATHAMH: HET-
HOCTb (DYHKLHMH, TIEPHOJUYHOCTh (YHKINH, OTPAHUYCHHOCTh (DYHKIMHM, MOHOTOHHOCTb (DYHKIIHH,
9KCTpeMyM (YHKILMH, HauOoJIblliee U HauMeHblIee 3HaYeHUs. HYHKIMU Ha IPOMEXYTKE; YMETh IIpo-
BOJUTH HCCIIEZIOBaHNE (DYHKIMU; YMETh HCIIOJIB30BaTh CBOMCTBA U TpadMKy (GYHKIUH IS pelIeHUs
YpaBHEHUI, HEPaBEHCTB U 3aJa4 C MapaMeTpaMHy; H300pakaTb Ha KOOPAWHATHOW IIOCKOCTH MHO-
JKECTBA PELICHUN 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:
- 3CTETHYECKOe OTHOLICHHE K MHpY, BKIIOYas ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAa M OOLIECTBEHHBIX OTHOIICHHIA;
- CIIOCOOHOCTH BOCIIPHHUMATH Pa3NYHbIC BUIBI HCKYCCTBa, TPAAULIMU TBOP-
YECTBO CBOETO M JPYTUX HAPOAOB, OLIYIIATh IMOLMOHAIBHOE BO3ICHCTBUE
HCKYCCTBA;
- YOSKJCHHOCTh B 3HAUUMOCTHU JUISl IMYHOCTH U OOIIECTBA OTCYCCTBEHHOTO
U MHPOBOTO HCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPAJAMUIUA U HAPOIHOTO
TBOPYECTBA;
- TOTOBHOCTh K CaMOBBIP@)XCHHIO B Pa3HBIX BUAAX HUCKYCCTBA, CTPEMIICHHE
MPOSIBISATH KA4eCTBA TBOPUYECKOH JINYHOCTH;

OBnageHne yHHBEPCAIbHBIMI KOMMYHHUKATHBHBIMU JCHCTBUSIMU:
a) o01eHue:
- OCYILIECTBIISITh KOMMYHHUKAIIMU BO BCEX cdepax jKU3HM,
- pacrmo3HaBaTh HEBepOAJbHBIC CPENCTBA OOIICHUS, MOHUMATH 3HAYCHHE
COLIMATIbHBIX 3HAKOB, PACIIO3HABATH MPEINOCHUIKH KOH(DIMKTHBIX CUTYAIMN
M CMATYATh KOHQIUKTHI;
- pa3BepHYTO U JIOTHYHO H3JaraTh CBOIO TOYKY 3PEHHsS C HCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB

IIP6 7 ymers omepupoBaTh HOHATHUSAMH: CpeiHee apUMeTHYecKoe, MeauaHa, HauOousipliee U
HaUMEHbIIee 3HAYCHUS, Pa3Max, AUCIEPCHs, CTAHIAPTHOE OTKIOHEHHE YHCIOBOTO HabOpa; yMeHue
U3BJIEKaTh, HHTEPIPETUPOBATh MH(OPMALHIO, IPEICTABICHHYIO B TablIMIax, HAa JUarpaMmax, rpa-
(HKax, OTpaXaIOIIyl0 CBOWCTBA PEAIbHBIX MPOLIECCOB U SIBJICHMIT; NMPEeACTaBIATh HHYOPMALHMIO C
MOMOLIBIO TAOJIHI U IHarpaMM; HCCIEA0BaTh CTAaTHCTHYECKUE JaHHBIC, B TOM YHCIIE ¢ IPUMEHEHH-
eM rpa)UuecKuX METOIOB U JIEKTPOHHBIX CPEIICTB;

IIP6 9 ymers omepupoBaTh MOHATHSAMHM: TOYKA, NpsMasi, INIOCKOCTh, MPOCTPAHCTBO, IBYTPAaHHBIN
YOI, CKPEeIUBAIOIIIECs MPSIMBIE, MapaUIeIbHOCTD U MEPIEHIUKYIIIPHOCTE NPSIMBIX H IUIOCKOCTEH,
YTOJI MEXIY IPSIMBIMH, YTOJI MEXTy IIPSIMOH M ITIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSIMH, PACCTOSTHUE
OT TOYKH 10 IUIOCKOCTH, PACCTOSHHUE MEXKIY HPSIMBIMH, PACCTOSHHE MEXAY IUIOCKOCTSIMH; YMETh
UCIOJIb30BaTh MPH PEIICHUM 3a]a4 U3YYeHHbIC ()aKThl U TEOPEMbI IIIAHUMETPHHU; YMCHHE OLCHH-
BaTh pa3Mepbl 00BbEKTOB OKPYKAOIIETr0 MUPa

MK 1.2. BomonHsaTs paboThI
0 TPAHCTIOPTUPOBKE I'PY30B

I'pasicdanckoe socnumatue
- TOTOBHOCTh BECTH COBMECTHYIO JIESITEIbHOCTh B HHTEPECAX TPAXKIAHCKOTO
00IIIeCTBa, YYaCTBOBaTh B CAaMOYIIPABJICHHH B 00I1e00pa30oBaTeIbHONW Opra-
HU3AIIMU U JETCKO-FOHOIIECKUX OPTaHUu3aIlHsX;
- YMCHHE B3aMMOJICHCTBOBATh C COIHUAIBHBIMA HHCTHTYTAMH B COOTBET-
CTBHH C UX QYHKIUSAMHA M Ha3HAYCHUEM
Tpyoosoe socnumarue
- TOTOBHOCTb K TPYly, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPYAOIIO0HE;
- TOTOBHOCTB H CIIOCOOHOCTH K 00pa30BaHMIO U caMOOOPa30BaHMIO HA MPO-
TSDKCHHUH BCEH KU3HU
Dkonoeuueckoe gocnumatue
- He IPUHUMATh JI€HCTBU, MPUHOCSIIE Bpell OKpY>KaroLel cpeae;
- yMeTb IPOTrHO3UPOBATh HeGJ’[aFOl’IpI/IﬂTHbIe 3KOJIOTUYECKHE ITOCICOACTBUS
NpeANPUHUMACMBIX ICHCTBUH, MPEIOTBpPAILATh HX.

OBazicHUe YHUBEPCATFHBIME yIeOHBIMH TO3HABATEIBHBIMU JICHCTBUSIMUA:
a) 0azoBble JJOrnUYecKHe AeiiCTBUS:
- CaMOCTOATENFHO (hOPMYITUPOBATH U aKTyalTHM3UPOBATh MPOOIIEMY, paccMaT-
pUBAaTh €€ BCECTOPOHHE;
- OMpEneNATh IeIH ACATCIBHOCTH, 3aaBaTh MapaMeTPbl U KPUTEPUH UX JI0-
CTUKCHUS,
- BBIABJIATH 3aKOHOMECPHOCTH U IPOTHUBOPEYNA B paCCMaTprUBACMbIX ABJICHU-
X

- BHOCHUTH KOPPEKTHUBLI B JACATCIIbHOCTh, OEHNUBATL COOTBETCTBUEC PE3YyJIbTa-

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 HaOOJIBIINE U HANMEHBIINE 3HaYeHHsT QYHKINIT; CTPOUTH rpaduKi MHOTOUJICHOB
C WCIIOJIb30BaHUEM arapara MaTeMaTHYeCKOro aHajH3a; MPUMEHSATh MPOU3BOAHYIO NPH PEIICHUH
3a/1a4 Ha JB)KCHHE; PeIlaTh IPAKTHKO-OPHEHTHPOBAHHBIC 3a7a4ul Ha HAnOOJIBIINE U HAUMEHBIIHE
3HAa4YEHHs, HA HAXOXKJCHHUE MYTH, CKOPOCTH H YCKOPEHHS;

IIP6 5 ymeTp omepupoBaTh MOHATHSAMHE: palliOHaNbHAS (QYHKIHA, IMOKa3aTenbHas (QYHKIUS, CTe-
neHHas (QyHKOus, Jorapupmudeckas GyHKIUS, TPUTOHOMETpUYECKHe (PYHKIHNH, OOpaTHBIE (QyHK-
[IMM; YMEHHE CTPOUTH rpad)MKu U3YUCHHBIX (YHKIMil, NCMIOIB30BaTh IPadMKH NPH M3YyYCHUH TIPO-
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 3aJa4YM Pa3HBIX THIIOB (B TOM YHCJIE HA MPOLEHTHI, JOJIH U YacCTH,
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
[0 YCJIOBHIO 33/1aud, UCCIIEI0BATh MOJTyYEHHOE PElIeHHe U OLCHHBATh MPABIONOA00HOCT 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 TabiMIax, HA AMarpamMax, 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 IOUCKY METOAOB pelle-

HUSI IPAKTHYECKHX 3a1a4;

- YMETh NMEPEHOCUTH 3HAHUS B MO3HABATCIBHYIO U MPAKTHYCCKYIO 00NacTH

JKU3HEAEITEIbHOCTH,

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

a) o0enune

- BIIAJETh PA3IMYHBIMU CIIOCOOaMH OOIIEHHS U B3aMMOICHCTBHA

0) coBMeCTHAas 1eATeJIbHOCTD:

- IOHUMATh U UCIOJIb30BATH NPEUMYILECTBa KOMAaHAHOW U MHIUBHIYaNbHON

paboTsI;

- KOOPJMHHUPOBATh U BBIMOJNHATh PAa0OTY B YCIOBHUSAX PEATLHOTO, BUPTYallb-

HOT'0 ¥ KOMOMHHUPOBAHHOTO B3aUMOJICHCTBHS;

- OCYIIECTBJIATH TO3UTHBHOE CTPATETHUYECKOE TOBEICHHUE B PA3IMYHBIX CH-

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

a) caMoOpraHu3aums:

- CaMOCTOSITEIBHO COCTaBIIATH IUIAaH PEUICHHUS MPOOJIEMBI C YYETOM HMEIO-

IIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M TPEIOYTCHHIA;

- JlaBaTh OIICHKY HOBBIM CHTYallUsM; CIOCOOCTBOBATH (JOPMUPOBAHUIO H

MPOSIBJICHHUIO IMUPOKON SPYIUIIMU B Pa3HBIX O0NACTSIX 3HAHHMA, MOCTOSHHO

MOBBIMIATH CBOIT 00pPa30BaTEIbHBIN U KYJIbTYPHBIH YPOBCHB;

0) CAMOKOHTPOJIb:

- YMETh OLICHWBATh PHCKA W CBOEBPEMEHHO INPHHUMATH 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 MOHATHAMH: MHOTOTPAaHHHUK, CEYeHHE MHOTOTpaHHUKa, Ky0, mapaure-
Jenunes, npusMa, nupamuaa, GUrypa M IOoBEpXHOCTh BpAILCHUs, LMIMHIP, KOHYC, mmap, cdepa,
ceyeHnst QUrypsl BpallleHUs, IUIOCKOCTb, Kacamomascs cdepbl, LWHIMHIPA, KOHYCa, IUIOLWAAb I10-
BEPXHOCTU MHPaMH[bI, IPU3MBbI, KOHYCa, LIIMH]Pa, IIomansb cdepsl, 00beM KyOa, MpsiMOyroJibHO-
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 PAcIlO3HABATh CHMMETPHIO B IPOCTPAHCTBE; YMEHHE Paclio3Ha-
BaTh NPABIIIbHBIE MHOTOTPAaHHUKH;

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

ITP6 13 ymeTh onepupoBaTh NOHATHUSAMU: MPSMOYTOJIbHAs CHCTEMa KOOP/AMHAT, KOOPMHATHI 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, PaCCTOSTHUE MKy ABYMS TOUKAMH;

ITPy 8 ymeTs cBOOOHO ONEPHPOBATH MOHATUSAMU: TpaQuK GYHKINH, 00paTHAsk QYHKIUS, KOMIIO3HU-
s GyHKIMH, TUHeHHas QyHKIMS, KBagpaTudHas QyHKIMs, CTelleHHast QYHKIMS C [eJbIM [ToKa3a-
TelleM, TPUTOHOMeTpUIeckne (YHKINH, OOpaTHbIE TPUTOHOMETPHYECKHe (QYHKIMH, OKa3aTelbHas
u norapupmmuyeckas GpyHKIUH; yMEHHE CTPOWUTH Tpauku (QyHKUWH, BBHIIONHATH MpeoOpa3oBaHUs
rpa¢uKoB QpyHKIUI; yMEHHE UCIIOIB30BaTh Tpapuku GyHKIUI A U3yUEeHHUs IPOLIECCOB U 3aBHCH-
MOCTEH IpH PELICHHH 3a/iad U3 IPYTHX y4eOHbIX MPEIMETOB M M3 PeajbHON JKM3HH; BBIPAXKATh
(dhopMynaMH 3aBUCHMOCTH MEXAY BEIMYMHAMHU; YMEHHE CBOOOIHO ONEPHPOBATH HMOHATHUSIMH: YET-
HOCTH ()YHKIWH, NMEPUOANIHOCTh (QYHKIUH, OTPaHUIEHHOCTh (PYHKIHH, MOHOTOHHOCTH (DYHKIIHH,
9KCTpeMyM (YHKIWH, HAaHOONbIIee U HaHMEHbIIee 3HAUYCHHS (YHKIMHM Ha NPOMEXYTKE, yMEHUE
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, MTPOU3BEACHNUS, YACTHOTO W KOMIO3HLHMU (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/iadax, JUIsl ONpPEAENeHNs] CKOPOCTH M YCKOPEHHMs; HaXOAUTb IIJI0-
maau 1 00beMbl GUTyp ¢ MOMOIIBIO HHTETpaja; IPHUBOIUTH IPUMEPH] MAaTEMAaTHYECKOTO MOJIEINPO-
BaHMSA C IOMOIIBIO TU(PepeHINATHHBIX YPaBHEHHUH;

ITPy 14 ymerh cBOOOIHO ONEPHUPOBATH MOHATHAMMU: TOYKA, MPSAMAasi, INIOCKOCTb, TIPOCTPAHCTBO, OT-
PE30K, JIyd, IUIOCKUH YTOJ, JABYTPAaHHBIH yrojl, TPEXIpaHHBIl Yrol, MepeceKarolnecs, napauieib-
HbIE M CKPEIIMBAIOLINECS NPSIMBIE, MApaJICIbHOCTh U MEPIEHIMKYIIPHOCT NPSIMBIX U INIOCKOCTEH,
yroja Mexay npsamMbIMH, YroJl MEXAy l'lpf[MOi’I U TUIOCKOCTBIO, YTOJI MEXIAY IUIOCKOCTAMHU; 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, PABUIIbHBIH MHOTOIPaHHHK, MTPU3Ma, THpaMua, GUrypa U IMOBEPXHOCTh
BpalleHus, [INHAD, KOHYC, map, cdepa, pasBepTKka MOBEPXHOCTH, CEYCHHs KOHyca M IMIHHAPA,
napajuieNbHble OCH WM OCHOBaHHMIO, CEYCHHE Ilapa, IIOCKOCTh, Kacaromasics chepbl, [HIHHAPA,
KOHYCa; yMEHHE CTPOHMTh CEUYCHHEe MHOTOrPaHHHKA, H300pa)kaTh MHOTOTPAHHUKH, (UIYPHI H I0-
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 FMIIOTE3bI O CBOWCTBAX M MPU3HAKaX FE€OMETPHYECKUX (GUTYp, 0OOCHOBBHI-
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 MOHATHSAMH: IDIOMALs GUTYPEL, 00BEM (HUTYpHI, BEIUINHA
yTJ1a, pacCTOSHUE OT TOYKH JI0 TIIOCKOCTH, PACCTOSTHUE MEXAY MPSIMBIMHU, PACCTOSIHUE MEXIY IIOC-
KOCTSIMH, IUIOIAAb cepbl, INIONMAab HOBEPXHOCTH THPAMUIBI, IPU3MBI, KOHYCA, LIHINHIPA, 00BEeM
Ky0a, IpSAMOYTOJILHOTO Mapaulesienunena, MIPaMuIsl, TPH3MBbI, HIIMHAPA, KOHYca, IIapa; YMEHUE
HaXOJUTh OTHOIIEHHE 00bEMOB NOAOOHBIX QUTYP;

Py 17 ymeTs cBOOOJHO OIEpUpPOBATH HOHATHAMHE: MPSMOYTOJBHAs CHCTEMa KOOPJHMHAT, BEKTOD,
KOOpPAWHATH! TOUKH, KOOPANHATEI BEKTOPA, CyMMa BEKTOPOB, IIPOM3BEAECHHE BEKTOPA Ha YHCIIO, pa3-
JIO)KEHHE BEKTOopa Mo 0a3ucy, CKalsIpHOE MPOU3BENICHUE, BEKTOPHOE MPOM3BEICHUE, YTON MEXIY
BEKTOpaMH; yMEHHUE HCIIOJIL30BaTh BEKTOPHBIA M KOOPIMHATHBIA METOX JUIS PEIICHHs] TeOMeTpHuIe-
CKUX 3aJlay M 3aJa4 APYrux y4eOHBIX MPEAMETOB; ONEpUPOBATh MOHATHAMU: MaTpuua 2x2 u 3x3,
OTIPEAENUTENb MATPUIIBI, TEOMETPUUECKUI CMBICTT OIIPEIEITUTENS;

ITPy 18 ymeTs MOJEIMpPOBaTh pealibHbIe CUTYallMU Ha S3bIKE MATEMATHKH; COCTABIISATH BHIPAXKEHHUS,
YpaBHEHUsI, HEPABEHCTBA M X CHCTEMBI TI0 YCIOBHUIO 3aJaull, UCCIEA0BATh MTOCTPOSHHBIE MOJEIH C
HCIIOb30BaHMEM allliapaTta 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 NpUKIaJHbIE 3aJadl CPeJCTBAMU MaTeMaTHYeCKOro aHain3a, B TOM YHUCIE 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 SBICHUN; yMEHHE Paclo3Ha-
BaTh NpPOSIBICHHE 3aKOHOB MATEMAaTUKH B HCKYCCTBE, YMEHHE MPUBOAUTH MPHMEPHl MaTeMaTHde-
CKUX OTKPBITUH pOCCUHCKON M MUPOBOM MaTeMaTUYeCKOH HAyKU

IIK 2.2. IIpou3BoauT mozro-
TOBKY KpaHa M MEXaHHU3MOB K
pabote

I'pascoanckoe socnumanue
- YMEHHUE B3aUMOJCHCTBOBaTb C COLUAIBHBIMU HHCTUTYTaMH B COOTBET-
CTBUM C UX QYHKIUSIMHU U Ha3HAYCHHUEM;
Ocmemuyeckoe ochumanue
- TOTOBHOCTh K CaMOBBIP@)XEHHIO B Pa3HBIX BHAX MCKYCCTBA, CTPEMIICHUE
MPOSIBIISATH KaUeCTBAa TBOPUECKOI JIMIHOCTH
Tpyoosoe socnumariue
- TOTOBHOCTb K aKTHUBHOH JEATEIbHOCTU TEXHOJOTMYECKOM M COLUaIbHOM
HaIpaBJICHHOCTH, CIOCOOHOCTh MHHIMHMPOBATH, IUIAHUPOBATH M CAMOCTOSI-
TEJIbHO BBIIOJHATH TaKyIO AEATEIbHOCTD;
Okonozuueckoe socnumanue
- He IPUHUMATh JEHCTBUS, IPUHOCAIIME BPE OKPYKaIOLIEH cperne;
- yMeTh IPOTHO3MPOBATh HEOIATONPHUATHBIE SKOJOTHYECKHE MOCIECTBHS
MpeIpUHUMAaeMbIX JeHCTBUM, IPEIOTBPAIATh UX.

OBnajieHNe yHIBEPCATbHBIMH yI€OHBIMH II03HABATENFHBIMU JEHCTBUSIMU:
a) 0a30BbIE JIOTHYECKHE IefiCTBHSI:
- ONpenensaTh LelIu AeATeIbHOCTH, 3aaBaTh MapaMeTpbl U KPUTEPUU UX J10-
CTUIKEHMUS;
- BBIABJIATH 3aKOHOMECPHOCTH U IMPOTUBOPEYUA B paCCMaTpHUBACMBbIX SIBJICHU-
X,
- BHOCHTH KOPPEKTHUBHI B ICSITEIIHOCTD, OIIEHNBATh COOTBETCTBHE PE3yJIbTa-
TOB IIEJISIM, OL[EHUBATH PUCKH ITOCIIEJCTBHH JIEITEILHOCTH;
- pa3BUBATh KPEaTHBHOE MBIIUICHNE P PEIICHUH KU3HEHHBIX Mpo0IieM
0) 0azoBbIe HCCJIeI0BaTEIbCKUE IeCTBHUSI:
- QHAJIM3UPOBATH MOJYUYCHHBIC B XOJ€ PCIICHUS 3aa4U PE3YIbTaThbl, KPUTH-
YECKU OLCHHUBATH UX NOCTOBEPHOCTb, IPOTHO3UPOBATH U3MCHCHUE B HOBBIX
YCIIOBHSAX;
- YMETh NEPEeHOCUTh 3HAHUS B MO3HABATENbHYIO M NPAKTHYECKYI0 00JacTH

I1P6 4 ymeTs onepupoBaTh MOHATHAMHU: (DYHKLUS, HETIpepbIBHAsT (QYHKINS, TPOU3BOJHAS, IEPBOOO-
pa3Has, ONpEeAeNeHHBIII MHTErpajl; yMeTb HaXOAUTH IPOWU3BOJHBEIC DJIEMEHTAPHBIX (QYHKIHMH, HC-
MOJIB3Ysl CIIPaBOYHBIE MAaTEepHANbl; MUCCIEN0BAaTh B NMPOCTEHUIINX CIydasx (YHKIMM HA MOHOTOH-
HOCTb, HAXOJUTh HAaHOONBINNE U HAUMEHBIINE 3HAYeHNS (QYHKIUI; CTpOUTH rpaduKH MHOTOUWICHOB
C WCIIOIB30BAaHUEM alapara MaTeMaTHIEeCKOTO aHalIH3a; IPUMEHSATh HPOU3BOIAHYIO TIPH PEIICHUH
3a1a4 Ha JBIDKEHHE; PEHIaTh MPAKTHKO-OPHEHTHPOBAHHBIE 33aa4l HA HAHOOIBIINE U HANMEHBIIHE
3HAYCHUsS], HA HAXOX/CHUE ITyTH, CKOPOCTH U YCKOPEHUS;

IIP6 5 ymers omepupoBaTh MOHATHAMH: palMOHaibHAs (QYHKLUS, TOKa3aTeJabHas (YHKIUS, CTe-
neHHast GyHKIMs, Jorapudmudeckas QyHKIMs, TPUTOHOMETpHYecKre (QyHKIMU, oOpaTHbIe (QyHK-
L[1{; YMEHHE CTPOUTDH rpa)Ku W3y4EeHHBIX (YHKIMI, HCHOIB30BaTh TpadMKu MPH H3YYEHUH TPO-
LIECCOB M 3aBUCHMOCTEH, IPY PELICHUH 33/1a4 U3 IPYTHX yueOHBIX IPEIMETOB U 3a1a4 U3 pealbHOil
JKM3HU; BBIPAXKaTh (POPMYJIaMH 3aBUCHMOCTH MEXK/Ty BEITMIHHAMHY;

IIP6 6 ymeTs pemraTh TEKCTOBBIE 33/1a9M PA3HBIX THIOB (B TOM YHCIIE HA MPOIEHTHI, JOIU U YacTH,
Ha JBIDKEHHE, paboTy, CTOMMOCTh TOBAapOB H YCIIYT, HAJIOTH, 33a4X U3 00JACTH YIPaBICHHUS JIN4I-
HBIMH ¥ CeMeHbIMH ()HHAHCAMH); COCTABIATH BRIPAXKEHHUSI, YPABHEHHNSI, HEPABEHCTBA U X CUCTEMEI
MO YCJIOBHIO 33/1auM, UCCIIE0BATh IOTy4EHHOE PEIIEHHE M OLIEHUBATH NPaBIONOJ00HOCTb PE3yiib-
TaToB;

ITP6 9 ymeTh omnepupoBaTh MOHITHSMH: TOYKa, HpsiMasi, TJIOCKOCTh, MPOCTPAHCTBO, NBYTPaHHBIM
YroJ1, CKPEeNMBAaIOIIHecs MPsIMbIe, MapauIeIbHOCTh U MEPIEeHIUKYISIPHOCTh NPSIMBIX U IIOCKOCTEH,
YTOJI MEXy TIPSIMBIMH, YTOJ MEXTy IPSIMOH M TNIOCKOCTBIO, YTOJI ME&XIY IUIOCKOCTSIMH, PACCTOSTHHE
OTTOYKH JI0 IUIOCKOCTH, PACCTOSTHHE MEXIy MPSIMBIMH, PACCTOSHHE MEXKIY IUIOCKOCTSMH; yMEHHE
HCTIONB30BATh TIPH PEHICHHUH 3a/ad M3ydeHHBIE (PAaKThl M TEOPEeMbI IIAHUMETPHH;, YMEHHE OLCHH-
BaTh pa3Mephl 0OBEKTOB OKPYKAIOIIEr0 MHUPa;

ITP6 10 ymeTb omepupoBaTh NOHATHAMHU: MHOT'OIPaHHUK, C€UE€HHE MHOTOTPaHHMKA, Ky0, mapasuie-
JIeTUIeNl, MpU3Ma, nupamuzaa, GUrypa ¥ HOBEpXHOCTh BpalleHMs, LMIMHAP, KOHYC, Iap, cdepa,
ceyeHuss QUrypbl BpalleHHs, IUIOCKOCTh, Kacaromascsi cdepbl, IMINHIpPA, KOHYCa, IUIOMIAAb I10-
BEPXHOCTH NMPAaMHUABL, IPU3MBI, KOHYCa, IIJIMHAPA, II0oIaas cdepbl, 00beM Kyba, MpsSMOYyTrobHO-
ro napajulelienune/ia, TMpaMuIbl, TPU3Mbl, LMIHHAPA, KOHYyCa, IIapa; yMEHHe H300paxaTh MHOTO-
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JKU3HENICSTSIILHOCTH;
- 1aBaThb OIIEHKY HOBBIM CUTYaILlUsIM, OLIEHUBATh IPUOOPETEHHBIH OITBIT;
- YMETb MHTETPUPOBATH 3HAHUS U3 PA3HbIX MPEIMETHBIX 0OIacTel;
OBnajeHue yHHBEPCATbHBIMI KOMMYHUKAaTUBHBIMH JIEHCTBUAMHU:
a) o0enune
- BJIaIeTh Pa3IMIHBIMU CIOCOOAMHM OOIIEHHs ¥ B3aHMOACHCTBHS
0) coBMecTHasI 1eATEJIbHOCTh:
- IIOHUMATh U MCIOJIb30BaTh NPEUMYIECTBAa KOMAaHIHOH M MHIUBUIyaIbHOH
paboTsI;
- KOOPIMHHPOBATh U BBHIMONHATE pabOTy B yCIOBUSIX PEANbHOTO, BUPTYallb-
HOTO U KOMOMHHPOBAHHOTO B3aHMOJICHCTBHYS;
OBnajieHHue YHHUBEPCATbHBIMH PETYIATHBHBIMH ACHCTBUAMHU:
a) caMOOpraHu3anus:
- CaMOCTOSITENIBHO COCTABJIATH IUIAH PEIICHHS MPOOJIEMBI C yIETOM HMEIo-
IIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M TPEINOYTEHHUH;
- JaBaTh OIIEHKY HOBBIM CHTYaIlHsIM; CIIOCOOCTBOBaTb (OPMHPOBAHHIO H
NPOSIBIICHUIO HINPOKOH 3pYIUIUH B Pa3HBIX 00JNACTSAX 3HAHMH, IOCTOSHHO
MOBBIIIATE CBOI 00pa30BaTEIbHBIN U KYJbTYPHBIH YPOBCHB;
0) CAMOKOHTPOJIb:
- NCTIONIb30BATh MPUEMBI pe(IECKCUH IS OLEHKH CUTYaIUH, BEIOOpa BEPHOTO
pelIeHus;
- yMeTh OLCHMBATh PUCKH WM CBOEBPEMEHHO INPHHHMATh PEIICHHS MO HX
CHID)KEHUIO;
B) IMOIMOHAJbHBIN HHTEJJIEKT, ITPEANONAraronuii ¢chOpMHUPOBAHHOCTE!
- COIIMAIBHBIX HAaBBIKOB, BKJIFOYAIOIINX CHOCOOHOCTB BHICTpAWBaTh OTHOILIE-
HUS C JPYTUMH JIIOABMH, 3a00THTBCS, NMPOSBISITH MHTEPEC M pa3peliaTh
KOH(IMKTHI

TPAaHHUKH U HOBEPXHOCTH BPAILICHUS, UX CEUECHHS OT PYKH, C HOMOIIBIO YePTEKHBIX HHCTPYMEHTOB
U DJIEKTPOHHBIX CPEJCTB; YMEHHE PAclo3HaBaTh CUMMETPHIO B MPOCTPAHCTBE; YMEHHE PAclO3Ha-
BaTh NPABUIIbHbIE MHOTOTPAaHHUKH;

IIP6 12 ymeTh BBIYHCIATH F€OMETPUYECKUE BEIUYMHBI (JUIMHA, YTOJ, TUIOUIaab, 00beM, IUIOManb
MOBEPXHOCTH), UCTIONb3YSI U3yUeHHBIE (POPMYIIBI U METOJIBI;

I1P6 14 ymeTh BEIOMpATh MOAXOMSIINNA H3YUYCHHBIH METOJ JUTS PEIICHHS 3a]]auH, paclio3HaBaTh Ma-
TeMaTH4eckue (hakThl ¥ MaTeMaTHUSCKUE MO B IIPUPOJHEIX M OOLIECTBEHHBIX SBJICHUAX, B HC-
KyCCTBE; YMEHHE NPHUBOINUTH MPUMEpPHl MaTeMaTHUSCKUX OTKPBITHH POCCHICKOW M MHPOBOI Marte-
MaTHYeCKOH HayKu;

[Py 1 ymeTp omepupoBaTh MOHATUSAMHM: OINpEAETICHHE, aKCHOMA, TeopeMa, CICICTBHE, CBOMCTBO,
MPU3HAK, J0Ka3aTeNbCTBO, PaBHOCHUIBHBIE (HOPMYIMPOBKH; yMEHHE (OPMYIHpPOBaTh 0OpaTHOE H
MPOTHUBOTIONOKHOE YTBEPXKJICHUE, MPUBOAUTH NMPUMEPHI M KOHTPIPUMEPHI, HUCIOIb30BATH METON
MaTeMaTH4ecKOil HHIYKIHH; TPOBOJUTH JOKa3aTeIbHbIE PACCYKICHH MPU PELICHUH 3a1a4, OLEHH-
BaTh JIOTHYECKYIO IIPAaBHILHOCTE PacCyKIECHHUH;

ITPy 8 ymeTh cBOOOHO ONEPHPOBATH MOHATUSAMU: TpaQuK GYHKINH, 00paTHAsh QYHKIHS, KOMIIO3HU-
s QyHKIMH, TUHeHHas QyHKIHS, KBagpaTudHas QyHKIHS, CTeIIeHHAs! QYHKIUS C HeJIBIM IToKa3a-
TelleM, TPUTOHOMeTpUYeckne (YHKINH, OOpaTHBIE TPUTOHOMETpHUYECKHe (QYHKIMH, TIOKa3aTeabHas
u norapupmmuyeckas GpyHKIUH; yMEHHE CTPOWUTH Tpauku (QyHKUWH, BBHIIONHATH MpeoOpa3oBaHUs
rpa¢uKoB QpyHKIUI; yMEHHE UCIIOIB30BaTh Tpapuku GyHKIUI 11 U3ydeHHUS MPOLIECCOB U 3aBUCH-
MOCTe#l NMpHU pelIeHuH 3afad U3 APYyruX y4eOHBIX MpPEIMETOB M U3 PEealbHOH XW3HU, BBIPAXKATh
(hopMyTamMu 3aBHCHMOCTH MEXAY BEIHYMHAMH; YMEHHE CBOOOIHO ONEpHPOBATh MOHATHAMH: YeT-
HOCTH ()YHKIHH, MEPUOANIHOCTh (HYHKIUH, OTPaHUIEHHOCTh (DYHKIMH, MOHOTOHHOCTH (pyHKIHH,
9KCTpeMyM (QYHKIWH, HAaHOONbIIee W HauMeEHbIIee 3HAueHHs (yHKIMM Ha IIPOMEKYTKE; YMEHHUE
MPOBOJUTH HCCIIeOBaHNE (DYHKIUH; yMCHHE HCIIONB30BaTh CBOMCTBA M rpaduku QyHKIMH s
pelIeHys1 ypaBHEHUH, HEPaBEeHCTB | 3aJ1a4 C IapaMeTpaMu; H300paxaTb Ha KOOPANHATHON IUIOCKO-
CTH MHOYKECTBA PEIICHHI ypaBHEHUH, HEPABEHCTB M X CHCTEM;

IIPy 9 ymers cBOOOJHO ONIEpHpPOBATH MOHSATHSIMH: ITOCIEAOBATENBHOCTh, apH(pMeTHIecKas Mpo-
Tpeccus, TeoMeTpHdecKas Iporpeccus, OEcKOHEYHO yOBIBAaIOIasi TeOMEeTpHYecKas IPOTPEcCHs;
YMEHHE 3371aBaTh IIOCIE€A0BATEIHHOCTH, B TOM YHCIIE C MOMOIIBIO PEKYPPEHTHBIX (hOPMYIT;

TPy 10 ymeTs onepupoBaTh MOHATUAMHA: HETIPEPHIBHOCTH (DYHKIIMH, ACHMIITOTHI Tpadrka QyHKIHNH,
nepBasi ¥ BTOpas MPOW3BOJHAs (YHKINH, T€OMETPUUSCKUH U (QU3NUECKUII CMBICI TPOU3BOAHOM,
nepBooOpa3Hasi, OnpeeNIeHHbIH HHTEerpall; yMEeHHe HaX0AUT aCHMITOTHI rpadurka GyHKINY; yMEHUE
BBIYHCIISITH TIPOU3BOJHBIE CYMMBI, NPOW3BEJCHUs, YaCTHOIO M KOMIO3WIMK (YHKIMH, HAXOAUTDH
ypaBHEHHE KacaTeJbHON K rpaduKy (YHKIMH; YMEHHE HCIONB30BaTh MPOU3BOAHYIO JUIS HCCIEN0-
BaHMS (QYHKIWH, U HAXOXKACHHS HAMITYUIIeTO PEHICHNs B MPUKIATHBIX, B TOM YHCIIE COIHAIBHO-
SKOHOMHYECKHX M (PM3MYECKHX 3a/[adax, JUIsl ONPEAEIeHNs] CKOPOCTH M YCKOPEHHsI; HaXOAUTh IIJI0-
maau 1 00beMbl GUTYp ¢ TOMOIIBI0 HHTETPaja; IPHBOIUTH IPUMEPH] MATEeMATHIECKOTO MOJIETTHPO-
BaHUS C IOMOIIBIO TG PepeHINATBHBIX YpaBHEHHI;

ITPy 14 ymeTs cBOOOJHO ONEPUPOBATH MOHATUAMU: TOUKA, NMPsIMasi, INIOCKOCTh, IPOCTPAHCTBO, OT-
PE30K, JIyd, TUIOCKHH YroJi, IBYIPaHHbIA yroJy, TPEeXTPaHHBII Yroj, MmepeceKaronecs, napauienb-
HBIE U CKPEUIMBAIOIIUECS MIPAMBIC, TAPATJICIBHOCTD U NIEPIEHAUKYIAPHOCTD MPSAMBIX U HHOCKOCTBP’I,
yroja Mexay npsamMbIMH, Yrojl MEXAy HpﬂMOﬁ U TUIOCKOCTBIO, YIr'oJl MEXAY IUIOCKOCTAMH, YMEHHUE
HCTIONB30BATh TIPH PEHICHHUH 3a/iad M3ydeHHBIE (PAaKTHl M TEOPEeMbI IUIAHUMETPHH;, YMEHHE OLCHH-
BaTh pa3Mephl OOBEKTOB B OKPYXKAIOIIEM MHpPE; YMEHHE OIEepUPOBATh MOHATHSIMHI: MHOTOTPAHHUK,
CeyeHNe MHOTOTPaHHNKA, TIPABIIIBHBEIH MHOTOTPaHHUK, MPU3Ma, MHpaMuaa, GUrypa U ITOBEPXHOCTD
BpaIlleHus], IIHHADP, KOHYC, map, chepa, pa3BepTKa MOBEPXHOCTH, CEUCHHUs] KOHyca M IMIHHJpA,
napajienbHble OCH MM OCHOBAHMIO, CEYCHHE IIapa, INIOCKOCTh, Kacaromascsi chepbl, LMWIHHIpPA,
KOHYCa; YMEHHE CTPOMTh CEUCHHE MHOTOTPaHHHKA, M300pakaThb MHOTOTPAaHHUKH, (GUIYpHI U TO-
BEPXHOCTHU Bpalll€HUA, UX CEUCHHA, B TOM YUCIIE C IIOMOILIBIO SJIEKTPOHHBIX CPEACTB; YMEHUC TP U-
MEHSTbh CBOHCTBA F€OMETPHUYECKUX (HUIYp, CAMOCTOATENHO (OPMYINPOBATh ONPEICICHHUs H3ydae-
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MBIX QUTYp, BBIIBHTaTh TUIOTE3BI O CBOMCTBAX M IPH3HAKAaX I€OMETPHUYECKUX (HUTYp, 0OOCHOBHI-
BaTh WM ONPOBEPraTh UX; yMCHHE POBOAUTH KiIacCHU(PUKALUIO GUTYD MO PA3IUYHBIM IPHU3HAKAM,
BBITOJIHATH HEOOXOAUMBIE JAOTIOJHUTENIBHBIC HOCTPOCHUS;

ITPy 15 ymerb cBOGOAHO ONEPHPOBATH MOHATHAMM: IUIOWIAAL GUIYPbI, 00beM (GUIYpbI, BETUYHHA
yIJIa, pacCTOSHUE OT TOYKHU JI0 IVIOCKOCTH, PACCTOSHUE MEXKIY MPSMBIMHU, PACCTOSIHHE MEXKITY TIII0C-
KOCTSIMH, IIOIab c(hepsl, IIO0Mas IIOBEPXHOCTH MUPaMU/IBI, IPU3MBL, KOHYCa, HIIHHAPA, 00beM
Ky0a, IPSIMOYTOJIHOTO TapaulesieNuIea, MHPaMuIbl, IPU3MBI, IIIMHAPA, KOHYca, Iapa; yMEeHHe
HaXOJUTH OTHOIIEHHE 00BEMOB ITOJOOHBIX GHTYP;

IIPy 16 ymers cBOOOJHO ONEpUpPOBATH MOHATHAMU: JBIKEHHE, NapauIeIbHBIN IIepeH0C, CHMMET-
pUs Ha IUIOCKOCTH U B MPOCTPAHCTBE, IOBOPOT, MpeoOpa3oBaHue MOA0OUsA, MOAOOHBIE (UTYpHI;
YMEHHE Paclo3HaBaTh PaBHbIC U IOJOOHBIC (GUTYPBI, B TOM YHCIIE B IIPUPOJE, HCKYCCTBE, apXHTEK-
Type; YMEHHE HCIOJb30BaTh '€OMETPHUYECKUE OTHOIICHWS, HAXOJUTh FE€OMETPUYECKHE BEIHYHHBI
(anuHa, yrodi, wionaas, 00beM) IPH PELICHUH 33134 U3 APYIUX YUeOHBIX MPEIMETOB U U3 peaibHOM
JKHU3HY,

ITPy 18 ymeTs MoIeIMpoBaTh peanbHble CUTYallMy Ha s3bIKEe MaTEeMaTHUKH; COCTABISATh BBIPaXKCHUS,
YpaBHEHUSI, HEPAaBEHCTBA M MX CHCTEMBI II0 YCJIOBHUIO 3aJladM, UCCIEA0BAThH IIOCTPOSHHBIE MOJEIH C
HCIIOIb30BaHHUEM allliapaTta anreOpsl, HHTEPIPETHPOBATh MOJTYYSHHBIH pe3yabTaT; CTPOUTE MaTeMa-
THYECKHE MOJEIH C ITOMOIIBI0O TEOMETPUYCCKUX MOHATHI M BEJIMYMH, PEeLIaTh CBA3aHHbBIC C HUMHU
NPAKTHYECKUE 3a/1adM; COCTABIIATH BEPOATHOCTHYIO MOJEIb M HHTEPIPETHPOBATH IIOMYyYCHHBIN
pe3yNbTaT; peliaTh NPHKIAIHBIC 3a1a4l CPEICTBAMU MAaTeMaTHYECKOTO aHajin3a, B TOM YHCIE CO-
[IMAJIbHO-9KOHOMHYECKOT0 M (pU3MYECKOro XapaKkrepa
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3. Conep:xanue 0011e00pa3oBaTe/IbHOI0 y4eOHOI0 peaMeTa

«Aneebpa u navana mamemamuiecKko2o aHaIu3ay

Yucaa v BIYUCICHUS

Panmonanbupie uyncia. OOBIKHOBEHHBIE W JECATHUYHBIE JIPOOH, MPOILEHTHI, OECKOHEYHbBIE
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 JEHCTBUTENbHBIMU 4YKcIaMUA. MoOAynb IOEHCTBUTENBHOIO YHWCIAa M €ro CBOMCTBA.
[TpnOnmKEHHBIE BEIYMCIEHUS, TIPaBUIa OKPYTJICHHS, IPUKUIKA U OLIEHKA PE3yJbTaTa BbIUHCIIE-
HHUI.

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

Crenienb ¢ nenbsiM nokasarenem. bunom Heiotona. Mcnonb3oBanue noaxopsiei ¢hopMbl
3alUCH ACHCTBUTEIbHBIX YUCEI ISl PEIICHUS IPAKTUYECKUX 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.

KommnekcHeie yncna. Anredpanyeckas U TpUroHoMeTpuyeckas (OpMbl 3alTUCH KOMILIEKC-
HOTO yucia. ApupMeTHUYECKHE ONEpalU ¢ KOMIUIEKCHBIMU unciaamMu. M300paxkeHrne KOMIUIeKC-
HBIX YHMCEJ Ha KOOpAWHATHOW IuiockoctH. Popmyrna MyaBpa. KopHu n-oii cteneHu U3 KOM-
TJIEKCHOTO yucia. [IpuMeHeHre KOMIUIEKCHBIX YHCeN [Tl pelieHus] (PU3NYecKux U reoMeTpuye-
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 ypaBHeHus. PaBHO-
CUJIbHBIC YPAaBHEHMS U ypaBHEHUA-CIeACTBUA. HepaBeHCTBO, pellieHre HEpaBeHCTBA.

OCHOBHBIE METOJBI PEIICHUs LENbIX U JAPOOHO-PAllMOHAIBHBIX YPaBHEHUH U HEPABEHCTB.
Cucrema U COBOKYIHOCTb YPaBHEHMI M HEpPaBEHCTB. PaBHOCWIIbBHBIE CHCTEMBI M CHCTEMBI-
cneacTBus. PaBHOCWIbHBIE HEPABEHCTBA. MHOrOWIEHBI OT OJIHOM NepeMeHHOM. JlerieHne MHOTO-
YJieHa Ha MHOTOWIEH ¢ ocTtaTkoM. Teopema be3y. MHorousieHsl ¢ 1enbIMu K03 PUITHSHTaAMH.
Teopema Buerta. IIpeoOpa3oBanust YUCIOBBIX BBIPAXKEHHM, COIEPKAIINX CTETIEHU U KOPHH.

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

OcHoBHbIe TpuroHomerpuueckue Gopmynsl. [Ipeobpa3oBaHne TPUTOHOMETPUYECKUX BbI-
paxkeHul. PemeHne TpUroHOMETPpUYECKUX YpPaBHEHUN. PellleHne cucTeM JIMHEHHBIX YPaBHEHUM.
OT60p KOpHEN TPUTOHOMETPUYECKUX YPAaBHEHUU C MOMOUIbIO TPUTOHOMETPUUYECKON OKPYKHO-
cTu. Pemienne TpuroHoMeTpryeckux HepaBeHCTB. (OCHOBHBIE METOJIbl PEIICHHUS [TOKA3aTEIbHbIX
U jorapupmMudeckux HepaBeHCTB. OCHOBHBIE METOIBI PEUICHUS HPPAMOHAIBHBIX HEPABEHCTB.
OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U COBOKYITHOCTEHN palliOHAIBbHBIX, UPPALIMOHAIBHBIX, IIOKa-
3aTeNbHBIX U JIOTapu(PMHUUECKUX YPABHEHUH.

YpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C IapaMeTpaMu. MaTpuiia CUCTEMBbI JTMHEHHBIX ypaB-
HeHul. OnpenenuTenb MaTpULbl 2X2, €ro reOMETPUYECKUI CMBICI U CBOMCTBA, BEIYMCIEHUE €T0
3HAYEHMS, IPUMEHEHUE ONPENEINUTENS JUIsl PEIICHUs] CUCTEMBI JINHEWHBIX ypaBHEHUM. Pemenune
MIPUKJIAJHBIX 33J1ad C NOMOILBI0 CHUCTEMBI JIMHEHHBIX ypaBHEHUM. VccnenoBanue nocTpoeHHOM
MOZEJIH C IIOMOLIBIO MaTPHIl U ONIPEACITUTEIICH.
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ITocTpoeHre MaTeMaTUYECKUX MOJEIEH PEaIbHOM CUTYyallMH ¢ IIOMOIIBIO YPABHEHUM U He-
paBeHCTB. [IpuMeHeHne ypaBHEHNI U HEPABEHCTB K PEIICHUIO MaTEMAaTHMYECKHMX 3alad U 3a1ad
U3 pa3IuYHbIX 00J1acTel HAyKU U pealbHOM KU3HU.

DOyHKUMH U TPaPuKH

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

OO6nacTp omnpeaesneHuss 1 MHOXECTBO 3HaueHUd QyHkuuu. Hymu ¢ynkumu. IIpomexyrtku
3HaKOMOCTOSTHCTBA. UéTHBIe W Heu€THble ¢yHKumH. [lepuomnyeckne ¢yHkuuu. [IpomexyTku
MOHOTOHHOCTU (YHKIMH. MakcuMyMbl 1 MMUHUMYyMbl (QyHKIMH. Hanbonbliee M HauMeHblIee
3HaueHus pyHKUMM Ha npomexyTtke. I'paduk komnoszuuuu GpyHkumil. I'eomerpuyeckue 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. CBoiicTBa U rpa)uK KOPHs N-0il CTENEHN KakK (PyHKIIMM OOpaTHOM CTENEHH C
HaTypaJibHBIM TOKa3zareneM. [lokaszarenbHas U jorapupmuueckas (QyHKIHHM, UX CBONCTBA U
rpaduku. Mcnonb3oBanue rpadukoB GyHKIMN A pelieHus: ypaBHeHu. ['paduueckue MeTo bl
pelIeHns ypaBHEHHU U HepaBeHCTB. [’ paduyueckre MeTo bl pelieHus 3aa4 ¢ apaMeTpaMHu.

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.

Hcnonp3oBanue rpadukoB byHKIMN JUTSL UCCIIEA0BaHUsA MIPOLIECCOB
U 3aBHCHUMOCTEH, KOTOpbI€ BO3HHUKAIOT MPH PELICHUM 3a7ady U3 APYTUX y4EOHBIX MPEAMETOB U
pEATbHOM KU3HMU.

Havasia MmaTeMaTH4ecKOro aHajim3a

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

Apudmerndeckas U reoMeTpuueckasl mporpeccud. beckoHeuHo yObIBaroIiasi reoMeTpuye-
ckas nporpeccus. Cymma 6€CKOHEYHO YOBIBAIOIIEH T€OMETPUYECKOM mporpeccuu. JIMHeWHBINA 1
AKCIOHEHIMaNbHBINA pocT. Yucno e. @opmyiia CiaoKHBIX IMPOUEHTOB. Mcnonb3oBanue nporpec-
CHUU JUIsl pELICHNs peabHbIX 3a7a4 PUKIAJTHOTO XapaKTepa.

HenpepbiBHble GyHKIIMU U UX CBOMCTBA. TOUKM pa3pbiBa. ACUMOTOTHI rpauKoB QYHKUIUH.
CpoiicTBa (yHKIIUI HETPEPHIBHBIX Ha OTpe3Ke. MeTo/ MHTEpPBAJIOB JUIsl PEIICHUsT HEPAaBEHCTB.
[IpumeHeHne CBOMCTB HENMpepbIBHBIX (YHKUIUN A pemeHus 3anad. [lepas u BTOpas nmpous-
BoAHble (pyHKIMU. OnpeneneHue, reoOMEeTPUUECKU 1 GU3NYECKU CMBICT MPOU3BOAHON. YpaB-
HEHHE KacaTenbHOH K Tpaduky Gpynkuuu. [IponsBonnsie anemenTapubix ¢pyHkmid. [IponsBoanas
CYMMBI, IPOU3BEJICHHS, YACTHOTO U KOMIIO3UIINN (YHKIIUH.

[IpumeHeHne Npon3BOJHON K UCCIAEAOBAHUIO PYHKIIUI HA MOHOTOHHOCTh

u sKcTpeMyMbl. HaxoxkaeHue HauOoNbLIEro M HAaUMEHBIIEr0 3HAYEHWIl HempepbhIBHON
(byHKIMU 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. [IpaBuia Hax0XAeHHS TIEPBOOOPA3HBIX.

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

[IpuMeHeHne uHTErpana JUisi HaXOXACHUs IUIoMaael mIockuX (Guryp u oObEMOB reomMeT-
PUYECKHUX TEIN.

[Tpumeps! pemenniit nuddepeHnrnanbHBIX ypaBHEHHH. MareMaTHueckoe MOJEIHpPOBAHHE
peabHBIX MPOLIECCOB C MOMOMIBIO MU (HepeHIINATBHBIX YPaBHEHHI.
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MHo:xecTBa H JIOTHKA

MHOk€eCTBO, OIepalu HaJl MHOXECTBaMH M HMX CcBOMcTBa. [uarpammbl Ditnepa—BenHa.
[IpruMmeHeHne TEOPETUKO-MHOKECTBEHHOIO alllapara /il OMKMCAHUS PEaJbHBIX MTPOLECCOB U SB-
JICHUHW, TP PEIICHUN 3a/1ad U3 APYruX y4eOHbIX mpeametoB. OmnpeneneHue, TeopeMa, CBOUCTBO
MaTeMaTHYEeCKOTO 00bEKTa, CICICTBHUE, T0KA3aTeIbCTBO, PABHOCHUJILHBIC YPAaBHCHUSI.

«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.

CuMMeTpusi B IPOCTPAHCTBE. DJIEMEHTHI CUMMETPUN NIPABWIBHBIX 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, HYJIEBOW BEKTOP, JJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
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 cioxkeHUsI BEeKTOpoB. CBONCTBAa 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. KoopauHatsl BekTopa. CBsI3b MEXIY 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. OtoOpaxkeHus. JIBuxkeHus 1 paBeHCTBO ¢uryp. OOuue cBoicTBa
IOBKEHUM. BUIBI NBM)KEHMII: MapasulesibHbI NEPEHOC, LEHTpabHAsl CUMMETpPHS, 3€pKajbHas
CUMMETpUSL, TOBOPOT BOKPYT npsiMoil. [IpeobpazoBanus nogodus. [psamas u chepa Ditnepa.

TeJia Bpalenus

[loHsaTHA: UMIMHApPUYECKAas MOBEPXHOCTb, KOHUYECKAas MOBEPXHOCTh, cepuyeckas Io-
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 unnuHapa 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 [apoOBOI0 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 3a1a4 Ha MIOCKOCTH € UCIIOJIB30BAHUEM CTEPEOMETPUUYECKUX 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 MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYIIEN TUIOCKOCTH.

«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'pynma 1-4
IMpodeccus: 23.01.07 Mawunucm xpana (kparnosuux)

Oos3aTeabHas yueOHas

HArpy3ka
Maxkcu- B TOM YHCJIe
Ne MajgbHasa | BHea-
HaumMmeHnoBaHue pa3jiejioB U TeEM S K
n/n yuyeOHast | yIMT. BCEro ® -
HArpy3Ka |caM. pa6. | 3ansiTmii| 3 g‘
'S &
S =
1 cemecmp 229/9* 76 153/9* 10/9* | 7
}’33)1&11 1. IToBTOpEHHE Kypca MaTEMAaTHUKA OCHOB- 30 10 20 2
HOM IKOJIBI
11 [ToBTOpeHne Kypca MaTeMaTHKH OCHOBHOM 30 10 20 2
IIKOJTBI
Pazned 2. Yuciia ¥ BEIYHACIIEHUS 9/2* 3 6/2* 2*
2.1 |Llenble U palMoHaIbHbIE YKCIIA 3/1* 1 2/1* 1*
2.2 | JIeicTBUTEIBHBIC U HPPAIMOHAIBHBIC YUCITIA 6/1* 2 4/1* 1*
Pa3nen 3. Ctenenu, KOpHH U J0raprudMbl 19 6 13
3.1 |KopHu u crenenu 9 3 6
3.2 |Jlorapudmsr 10 3 7
Pa3nen 4. [IpsiMbIe 1 TIIOCKOCTH B IIPOCTPAHCTBE 30/2* 10 20/2* 2%
4.1 |OcHOBHBIE MOHATHUS CTEPEOMETPUH 3 1 2
4.2 |IlapamienbHOCTh B IPOCTPAHCTBE 9 3 6
4.3 |TleprieHaUKYISIPHOCTD B IIPOCTPAHCTBE 9/1* 3 6/1* 1*
44 [IpsiMble M TUIOCKOCTH B MpoCTpaHCTBe. Perire- 9/1* 3 6/1* 1%
HUE 3371249
Paznen 5. KoopauHatel U BEKTOPHI 24/2* 8 16/2* 2% 1
51 KoopanHaTel B mpocTpaHcTBe. 3aaddl B KOOP- 9/1* 3 6/1* 1%
JIMHATaX
5.2 | BekTOpBI B IPOCTPaHCTBE 12/1* 4 7/1* 1*
5.3 | IBmkeHue B MPOCTPAHCTBE 4 1 3 1
Pa3nen 6. OCHOBBI TPUTOHOMETPUH 54/3* 18 36/3* 3* 2
6.1 OCHOBHBIE TPUTOHOMETPHUYECKHE TMOHATUS U 6 5 4
TOXKIECTBA
6.2 | OcHOBHBIE (hOPMYJIBI TPUTOHOMETPUHU 12/1* 4 8/1* 1*
6.3 | Tpuronomerpuyeckre (GyHKIIMHA U UX CBOHCTBA 15/2* 5 10/2* 2*
6.4 | OOGpaTHBIE TPUTOHOMETPHUECKUE (PYHKITIH 3 1 2
6.5 TpuroHoMmeTpuveckne ypaBHEHUs, HEPaBEHCTBA, 18 5 12 5
CHCTEMBI
Pasznen 7. KomminekcHble unciia 12 4 8
7.1 | KommiekcHbie yncia 6 2 4
7.2 |I[IpuMeHeHne KOMIUIEKCHBIX YHCeI 6 2 4
Paznen 8. Crenennas, mokasatenbHast U Jorapud- 51 17 34 1 9
Mu4ecKasi QyHKITUN
8.1 |Crenennas GyHKIHS 6 2 4
8.2 | Pemenue uppanuoHanbHBIX YpaBHEHUW W HEpa- 6 2 4
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BCHCTB

8.3 |[loka3aTenbHast pyHKIMS U €€ CBOICTBA 6 2 4
8.4 Pemienne mokazaTenbHBIX YpaBHEHHH M Hepa- 15 5 10 1
BEHCTB
8.5 | Jlorapudmuueckas GyHKIUS U €€ CBOWCTBA 9 3 6
86 Pemenne norapupmMuueckux ypaBHEHHH M He- 9 3 5 5
pPaBEHCTB
2 cemecmp 242/12* 78 164/12* 12* 5
Pa3znen 8. CrenenHnas, mokaszaTenbpHas U Jiorapud-
15 5 11
MU4ecKasi QyHKIUU
8.7 ‘CI/ICTGMBI ypaBHEHU U HEPABEHCTB 15 5 11
Pa3nen 9. MHOrorpaHHuKH 32/3* 10 22/3* 3*
9.1 |[Ipuzma 6 2 4
9.2 |I[Mapamnenenunes 4 1 3
9.3 |Iupamuna 5/1* 1 4/1* 1*
9.4 EC())II:OBEIH U TOIIHAs NIOBEPXHOCTH MHOTOTPAHHH- | 4 o1 4 211 1%
9.5 |[IpaBuiIbHBIE MHOTOTPAHHUKH 6/1* 2 4/1* 1*
Pa3nea 10. MuoxecTBa. DneMeHTsl Teopuu rpadoB 15/1* 5 10/1* 1*
10.1 | MuoxecTBa. Oniepaniii ¢ MHO>KECTBaMH 6 2 4
10.2 | I'padbr 9/1* 3 6/1* 1*
Paznen 11. [IpousBonHas u e€ npuMEeHEHUE 59/3* 19 40/3* 3* 1
11.1 | IlpousBoaHas 22 7 15
11.2 d)mI/IquCKHﬁ U T€OMETPUYECKUM CMBICI IIPOM3- 12/9% 4 g/o* o
BOJTHOM
11.3 HpI/IMeHveHHe IIPOU3BOJHON K HCCIEIOBAaHUIO o5/1% 8 17/1* 1% 1
byHKIMI
Pa3nen 12. Tena Bpamenus 27/2* 9 18/2* 2* 1
12.1 | Hunuaap 5 2 3
12.2 | Konyc 7/1* 2 5/1* 1*
12.3 | ap, chepa 6 2 4
124 gf;éMH U IUIOLIA/IM TIOBEPXHOCTEH Ten Bparie- 9/1* 3 6/1* 1% 1
Pa3nen 13. [lepBooOpasHasi 1 HHTETpal 28/1* 9 19/1* 1*
13.1 | TlepBooOpa3Hast 6 2 4
13.2 | TInomane KpUBOJIMHEHHON Tparnenuu 7 2 5)
13.3 | HeonpepeneHHbIH HHTETpaj 3 1 2
13.4 | OnpenieneHHbli HHTErpa 12/1* 4 8/1* 1*
Pazpen 14. DnemeHTHI VKOM6I/IHaT0pI/IKI/I, CTATHCTH- | op oy 11 o40% % 1
KU U TEOPUU BEPOSITHOCTEH
14.1 | OcHOBHBIE TIOHATHS KOMOWHATOPHKH 9/1* 3 6/1* 1*
14.2 | BeposiTHOCTB 7 2 5)
14.3 | MaTtemaTtuueckasi CTaTHCTHKA 6 2 4
14.4 | T'padmyeckoe npencTaBieHNe TaHHBIX 7/1* 2 5/1* 1*
145 Pemienne BEpOSATHOCTHBIX M CTaTUCTHYECKUX 5 9 4 1
3aad
Paznen 15. YpaBHeHus 1 HepaBeHCTBA 30 10 20 2
15.1| YpaBHeHUsI U HEPABEHCTBA C MOJYJIEM 12 4 8
15.2 | VpaBHEeHUS 1 HEPABEHCTBA C TapaMETPOM 17 6 12 2
Hroro 471/21* 154 | 317/21* 22/21* | 12

3aunamus ¢ npogpeccuonanbHOU HaNPagIeHHOCMbI0 NOMeYeHbl *
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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 U TeM CKHe 3aHATHS, KOHTPOJIbHbIE PAa00Thl, BHEAYIMTOPHAS CAMOCTOSITEIbHASA | 4YacOB | NPO(ecCHOHAJBHBIX KOMIIETCHIIUH
padoTa CTyIeHTOB
1 2 3 4
Pasnea 1. IloBropenue kypca MaTeMaTUKA OCHOBHOM IIKOJIBI 30 OK-01, OK-02, OK-04, OK-05
Tema 1.1. Coaeprxanue yueOHOIro MaTepuaJa 20
[ToBTOpEeHME Kypca JleiicTBUsI HaJl TOJIOKUTENIBHBIMHU U OTpULIATEIbHBIMU ynciaMu. Jpobu. I'eo-
MaTE€MaTUKU OCHOBHOM MeTpuiecKkue GUrypsl Ha MI0CKOCTU. JInHelHbIe, KBaagpaTHbIE, IPOOHO- 18
IIKOJIBI panMoHajbHble YpaBHEHUS U HepaBeHCTBA. CUCTEMbl JMHEHHBIX YpaBHEHUI
KoHnTpoJsbHbIe padoThl
1. BXo/1HOH KOHTPOJIb 2
BueaynuTopHasi caMoCTOsITeJIbHASA Pa00Ta CTY1€HTOB! 10
Pelienne TeCTOBBIX 3aJaHUM. )
Pemienue 3a1ay Ha MOBTOPEHHE Kypca MaTeMaTHUKHI 3
PaboTa co cnpaBoYHOH IUTEpaTypOi 3
Pa3zgen 2. Uncia ¥ BEIMHUCIEHUS 9/2* OK-01, OK-02
Tema 2.1. Coaepixanue yueOHOIro MaTepuaJa 2/1* | [IK-1.2.
[enble u parMoHaIbHBIE Hatypanbnsle n nensle uncina. IIpuMeHeHne IpU3HAKOB IETUMOCTHU LIEIBIX YH-
yucna cesi, HauOonbmui obmmi aenutens (manee - HOJl) m Haumenblliee oOiiee
kpatHoe (nanee — HOK). Pannonanbhbie urcina. OOBIKHOBEHHBIC U JCCITUYHBIC 1
npodu, IpOLEHTHI, OECKOHEUHble Iepuoanueckue apodu. [Ipumenenue apodeit
U TIPOLIEHTOB JUIsl PELIEHUS NMPUKIAIHBIX 3a/lad U3 Pa3JIMYHbIX OTpPAcied 3Ha-
HUW U PEIbHON KU3HU
IIpakTHYecKHe 3aHATHSA
1. [IpouieHTHOE COEpIKAHNE METaJlIa B CIJIaBaxX 1*
Tema 2.2. Coaepxkanue yueOHOro MaTepuaa 4/1*
JevictBuTenpHble ¥ uppa- | JlelicTBUTENbHBIE Yncha. MppanuoHanbHbie Ynciaa. ApudMeTHIeCKue omnepa-
LIMOHAJIbHBIE YHCIIa LMY C IEHCTBUTENIBHBIMH YMCIaMUA. Moyib 1EHCTBUTEIBHOTO YMCIIA U €TO 3
coiicTBa. [IpuOnamkE€HHbBIE BHIYMCIIEHUS, IPAaBUJIa OKPYTJICHUS, TPUKUAKA U
OLIEHKA pe3yJIbTaTa BBIYUCICHUN
IIpakTHYecKHe 3aHATHA
1. IlorpenrHocTh U3MEPUTENBHBIX TPUOOPOB 1*
BHeayauTopHasi caMOCTOsITe/IbHAsi PaboTa CTY/IeHTOB: 3
CocraBineHue KapTOUKU — KOHCYJIbTAlluU, TaOJIHIbl (KPaTKUH CIIPaBOYHBIA MaTepuall, 1

MIPUMCPBI PCIICHHSA THUIIOBBIX BaﬂaHHfI, 3aJaHuA I CaMOCTOSATCIILHOU pa60TBI) Ha

23




TeMy «Huclay WM 3aroTHeHre OJrOTOBICHHOH Mpero/iaBaTeieM TaOJnIIb.
[ToaroToBka cooOmieHuss Ha ofHY U3 TeM: «cTopus pa3BuTHs duciay, «IIporeHTHBIC
BBIYHMCIICHUS B )KU3HEHHBIX CUTYAIUSIX).

Pa3nen 3. Crenenu, KOpHHU U JIOTapuPMbI

19

Tema 3.1.
Kopnu u crenenn

Coaep:xaHue y4eOHOro MaTepuaJia

[ToHsiTuE KOpHS N-0¥ CTENEHU U3 IEUCTBUTEIBHOIO YKCIIa U €ro CBOMCTBA.
Crenenb ¢ pallMOHAIBHBIM MMOKa3aTeIeM U €€ CBOMCTBA, CTETIEHb C JICHCTBU-
TEJILHBIM ITOKa3aTeleM

Tema 3.2.
Jlorapudmsl

Coaep:xaHue y4eOHOro MaTepuaJia

Jlorapudm yucna. JlecATUUHBIN 1 HATYpAIbHBIN JorapudMsbl, yncio e. CBo-
ctBa jorapugmon. Onepanus JorapuGMUpOBaHUS

OK-01, OK-04
[K-1.2.

BHeayauTopHasi caMoCTOSITe/IbHAS Pad0Ta CTYJAEHTOB:

CocraBiieHUE KapTOUKU-KOHCYJIBTAIIUH, TA0JIUIII (KPaTKHI CIIPABOYHBIN MaTepHal,
MIPUMEPHI PEIICHUS TUITOBBIX 3aIaHUi, 3aaHus I CAaMOCTOSATEIBLHOM paOOThI) Ha
OJIHY WUJIM HECKOJIbKO TeM: «KOpHU HaTypaJIbHOM CTENEHU W3 YMCJIa U KX CBOMCTBAY,
«CTeneHu ¢ NeUCTBUTEIBLHBIMH MOKa3aTesiMuy, «CTENeH! ¢ pallMoHATHLHBIMU [TOKa3a-
TeIIsIMH, UX CBOWCTBay, «[IpeoOpa3zoBanme aaredpanueckux BeIpakeHui», «IIpeodpa-
30BaHME PAIMOHAIBHBIX M HPPANMOHATBHBIX BhIpakeHUH», «Jlorapudm. OcHOBHOE
JIorapuMHUYECKOE TOKACCTBOY, «JlecaTHUHbIe U HATypaJibHbIC JorapudMbny, «IIpa-
BHJIA JIOrapH(PMUPOBAHUS.

TBopueckoe 3ananue. CocraBiieHHe KpoccBopaa Ha TeMy «CTeneHu, KOpHH, Jora-
pubMBDY

w o

Paznea 4. [IpsiMble 1 IIOCKOCTH B IPOCTPAHCTBE

30

Tema 4.1.
OCHOBHBIE [MIOHATHUS CTE-
peoMeTpun

ConepxaHue y4eGHOro MaTepuaJjia

[Ipenmer crepeomerpun. OCHOBHBIE MOHATHS (TOUKA, MpsiMasi, MJIOCKOCTh, IPO-
ctpaHcTBO). OCHOBHBIE aKCHOMBI cTepeomeTpui. [lepecekatomuecs, napai-
JIeNbHBIE U CKpeluBaroniecs npsmele. [Ipu3Hak u CBOMCTBO CKPEIIMBAIOIINX-
cst IpAMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (UTYPBI

Tema 4.2.
[TapannensHOCTH B MPO-
CTpaHCTBE

Conep:xaHue yueOHOro MaTepuaJa

[TapannenbHOCTh TPSAMOM U TNIOCKOCTH (OTIpeiesieHNe, CBOWCTBA, MPU3HAK).
[TapannensHOCTb MIOCKOCTEH (ONpeaeeHre, CBOMCTBA, MpU3HaK). TeTpasap u
ero anemeHTsl. [lapamenenunen u ero anemeHTsl. CBOMCTBA MPOTUBOIOJIOXK-
HBIX IpaHell U nuaro”aien napawienenumnena. [locrpoenue ceuennii. Pemenne
3a/1a4

Tema 4.3.
[lepneHIUKYISIPHOCTD B
MIPOCTPAHCTBE

ConepxaHue y4eGHOro MaTepuaJjia

Ilepnenpukynsapusie npsamele. [lapamuienbHble TpsMble, NEPIEHIUKYISIPHBIE K
mI0cKOCTH. [IpU3Hak nepneHuKyIsIpHOCTH IPSAMOM U tuiockocTu. [lepnenau-
KYJIsIp ¥ HakJIOHHas. [leprieHiuKymnspHbIe II0CKOCTH. [IpU3Hak neprneHuKky-

OK-01, OK-02, OK-05
MK-1.2., TK-2.2.,
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JIIPHOCTH IUIOCKOCTEHN. PaccTostHus B mpocTpaHcTBe. Teopema o Tpex MepIeH-
JTUKYJIApax. YToJl MeXAy NPSIMOUN M TIIOCKOCThIO. YTOJI MEXKIY TJIOCKOCTSIMU

IIpakTuyeckue 3aHsATHS

1. Ilpoekuus Ha MIOCKOCTh

1*

Tema 4.4.

[IpsiMble ¥ TUIOCKOCTH B
IpocTpaHcTBe. Pemenne
3a1a4

Conep:kanue y4eOHOIro MaTepuaa

PacnionosxeHnue npsMbIX U INIOCKOCTEN B IIPOCTpaHCTBE. IlepnenauKyIsspHOCTh
Y NIapaJUIEIbHOCTD NPSMBIX U III0CKOCTEN. CKpEIMBAIOIUECs IPSIMbIE

HpaRTn'{ecmle 3AaHATHSA

1. ITocTpoenue yepTexeil 1 ACKU30B MPEIMETOB

l*

BHeaynuTopHasi caMoCTOsITeIbHAsI pa00oTa CTYA€HTOB:

CocraBneHue KapToueK-KOHCYJIBTAIHNA, Ta0JIHIT (KpaTKUK CIIPaBOYHBIN MaTepral,
MPUMEPHI PEIICHUS TUITOBBIX 3aJIaHUH, 3aIJaHUs JIJIS CAMOCTOSTEIILHOUM paboThI) Ha
onuy u3 TeM: «TeTparap u napamienenumneny, «llepneHauKkyIsipHOCTb OPSIMOU U
IJIOCKOCTH. PaccTosiHue OT TOUKH 10 MIIOCKOCTHY, «lleprmenanKymsap u HaKIOHHAsL.
VYron Mexay NpsSMOn U IMITOCKOCThIOY», «JIBYrpaHHBIN yroy. YTos Mexay JByMsI II0C-
KOCTAMIY, «[lepneHauKyIIpHOCTh IBYX IUIOCKOCTEM», «KOOpAMHATHI M BEKTOPHIY.

Pedepar «llapamnenbHoe IPOSKTHPOBAHUE M €TI0 CBOMCTBAY.

Pemenwne 3agau no Teme « [lepneHIUKyIsap v HAKIOHHAS

10

w

Pa3nen 5. KoopauHaThl 1 BEKTOPHI

24

Tema 5.1.

Koopaunats! B mpocTpas-
cTBe. 3aJ1a4u B KOOpAUHA-
Tax

Coaep:xaHue yueOHOro MaTepuaJia

JlexapToBBI KOOpAMHATHI B POCTpaHCTBE. [IpocTeiimme 3anaun B KOOpAUHA-
Tax. PaccTosiHue Mexay AByMsl TOUKaMU, KOOPJAUHATBI CEPEAUHBI OTPE3Ka

HpaKaneCKne 3AaHATHUSA

1. OHpeI[eJ'ICHI/IC HpOﬁHCHHOFO pacCTOsAHNSA, UCITIOJIb3YS KOOPANHATHI

1*

Tema 5.2.
BexTopsl B mpocTpaHcTBE

ConepxaHue y4eGHOro MaTepuaJjia

BekTops! B ipocTpancTBe. Cl0KEHUE U BBIYUTAHNE BEKTOPOB. Y MHOXKEHHE
BeKTOpa Ha uncio. Kommianapusie BeKTopbl. CKaIsipHOE IPOU3BEIEHUE BEKTO-
poB. Pa3noxxeHne BEKTOpa 110 TpEM HEKOMILIAaHAPHBIM BeKTopaM. KoopanHatel
BEKTOPA, CKAIIPHOE MPOU3BEACHUE BEKTOPOB B KOOPJAMHATAX, YTOJ MEXKIY BEK-
TOpaMH, Yrojl MEeXAy IPSIMOM U IUIOCKOCTBIO, YTOJI MEXAY MIIOCKOCTSIMHU.

IIpakTuyeckue 3aHATHS

1. ®u3ndecKnii CMBICI CKAISIPHOTO IMTPOU3BEICHUS

1*

Tema 5.3.
JIBrKeHne B MPOCTpaH-
CTBE

Coaep:xxaHue yueOHOIro MaTepuaJia

JIBxenus npoctpancTtBa. OtoOpakenus. [[Bukenus u paBeHcTBO puryp. O0-
L€ CBOMCTBA JABWKEHUN. BUbI IBUKEHUI: TapaJUIeIIbHBIN IEPEHOC, LIEH-
TpajibHasi CHAMMETPHS, 3epKajbHasi CAMMETPHSI, TOBOPOT BOKPYT mpsmoi. [Ipe-
o0pa3zoBaHus 10100us

OK-01, OK-02, OK-03, OK-05
[K-1.2
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KoHnTpoJsbHbIe padoTsl

1. IIpsimble, IIOCKOCTH, BEKTOPHI B IPOCTPAHCTBE

BHeayauTopHasi caMoOCTOSITEIbHAS Pad0TA CTYJAEHTOB:

CocraBieHue KapToueK-KOHCYJIbTAHMA, Ta0JIHIT (KpaTKUK CITPaBOYHBIN MaTepral,
MIPUMEPHI PEIICHUS TUITOBBIX 3aJIaHNi, 3aJaHUs I CAaMOCTOSATEILHOM paOOThI) Ha
OJIHY U3 TeM: «BbINonHeHne NecTBUN HaJl BEKTopamu», «[IpocTelimue 3agaun B KO-
opauHaTax», «CKaIsIpHOE IPOU3BEACHUE BEKTOPOBY.

Co3znmanue mpe3eHTanuy mo reMe «KoopamHaTel ¥ BEKTOPHD)

w oo

Pa3zngesn 6. OCHOBBI TPUTOHOMETPUH

54

Tema 6.1.

OCHOBHBIE TPUTOHOMET-
queCKI/IC IIOHATHUA U TOXK-
ecTBa

Copep:kaHue y4eOHOT0 MaTepuaa

Panuannas mepa yria. [loBopoT Touku BOKpyr Havasia koopauHat. Omnpenene-
HUE CHHYCa, KOCUHYCA, TAHIE€HCA U KOTaHI'€HCa. 3HAKU CUHYCa, KOCUHYyca, TaH-
réaca 1 KOTaHIr¢Hea 1o 4€TBCpTAM. 3aBUCHMOCTD MCXKAY CHHYCOM, KOCUHYCOM,
TaHI€HCOM M KOTAHI'€HCOM OJHOTO M TOrO e yria. TpuroHomerpuyeckue
ToxiecTBa. CHHYC, KOCUHYC, TAHT€HC U KOTAHT'€HC YIJIOB O U - 0. DopMybl
MIPUBEJICHUS

Tema 6.2.
OcHoBHble HOPMYIBI TPU-
TOHOMETPUU

Coaep:xaHue yueOHOro MaTepuaJia

Cymma u pazHocTb cuHyCcOB. CymMMa M pa3HOCTb KOCHHYCOB. CHHYC M KOCHHYC
NBOMHOrO yria. @opmyiibl 10JIOBUHHOTO yria. [IpeoOpa3zoBaHust CcyMMBbl Tpu-
TOHOMETPUYECKUX (QYHKLUI B IPOU3BEJCHNE U IPOU3BEJCHUS B CyMMY. BbI-
pakeHHe TPUTOHOMETPUUYECKUX (PYHKIIMH Yepe3 TaHT'€HC MTOJIOBUHHOTO apTy-
MeHTa. [IpeoGpazoBanust MPOCTEHIINX TPUTOHOMETPUUYECKUX BBIPAXKEHUN

HpaKaneCKne 3AaHATHUSA

1. Beruncienue YTJIOB HAKJIOHA

1*

Tema 6.3.
Tpuronomerpuyeckue
(GYHKIIMM U UX CBOWCTBA

ConepxaHue y4eGHOro MaTepuaJjia

O6mnacTh onpenenaeHuss 1 MHOXKECTBO 3HaueHU! GyHKuui. YETHOCTD, HEUET-
HOCTb, NepHOANYHOCTH pyHKIMH. CriocoOs! 3ananus GyHkiuii. O6nacTs onpe-
JIeNICHUSI 1 MHOXKECTBO 3HaYEHUH TPUTOHOMETpUUECKUX PyHKIu. YETHOCTS,
HEYETHOCTb, IEPUOJUYHOCTh TPUTOHOMETpHUECKUX GyHKIHI. CBolicTBa U
rpaduku GyHKIUHR y = cos X, y = sin X, y = tg X, y = ctg x. C:xaTue u pactsoke-
Hue TpaduKoB TpUroHomeTpudeckux pynkuuit. [lpeodpazoBanue rpapukon
TPUTOHOMETPHUECKUX (DYHKIUN

IIpakTHYecKHe 3aHATHA

1. I[Ipeobpa3zoBanue rpa)uKOB TPUTOHOMETPHUECKUX (QYHKITUU

1*

2. Boruancienne yI‘J'IOBOfI CKOPOCTH IBUKCHUA

1*

Tema 6.4.
OOpaTHbIe TPUTOHOMET-

ConepxaHue y4eGHOro MaTepuaJjia

OO6patHble TpUuroHoMerpuyeckre GyHKuuu. MIx cBoHCTBa U TpapuKu

OK-01, OK-02, OK-03, OK-04
MK-1.2., [TK-2.2.
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pudeckue QyHKIUU

Tema 6.5.
Tpuronomerpudeckue
YpaBHEHMS, HEPABEHCTBA,
CUCTCMBI

Conep:xaHue yueOHOIro MaTepuaJia

VYpaBHeHHe cos X = a. YpaBHEHHE sin X = a. YpaBHEHHeE tg X = a, ctg X = a. Pe-
HICHUE TPUTOHOMETPUUECKUX YPABHEHUN OCHOBHBIX THUIIOB: IPOCTEUIIINE TPU-
TOHOMETPUYECKNE YPABHEHUS, CBOASAIIMECS K KBAaAPATHBIM, PELLIAEMBbIE Pa3io-
KEHUEM Ha MHOXHUTEJIH, OJHOPOIHBIE.

[Ipocreiine TpuronHoMeTpudeckrue HepaBeHcTBa. CUCTEMBbI MPOCTEUIINX TPHU-
TOHOMETPUYECKUX YPABHEHUI

10

KonTposibHbIe padoThbl

1. OCHOBBI TPUTOHOMETPUH

BueaynuropHasi camocTosiTeIbHAS Pa00Ta CTY/1IEHTOB:

Pabora ¢ y4eOHOU nmuTeparypoii mo Teme «I'paduk rapMOHHYECKOTO KOJICOAHUS»,
«DopMyJIbl MOJIOBUHHOTO apryMeHTa. @opMyJibl YTIIOBY»

Breinonnenue pedeparta Ha TeMy: «VICTOpHsI CTaHOBJICHUS M Pa3BUTHS TPUTOHOMET-
pum».

Pemrenne 3amad MOBBIMIEHHOH CIOXKHOCTH 10 TeMe « T puroHoMerpudeckie GyHKIum
YUCIIOBOTO apryMeHTa», «MeToapl pelIeHUs TPUTOHOMETPUUYECKUX YPaBHEHUIN,
«IIpuMeHEeHrE CBOWCTB OOpAaTHBIX TPUTOHOMETPUYECCKUX (BYHKIHMI», «OTOOP KOpHEWH
B TPUTOHOMETPUUYECKHUX YPABHEHUSX», «CHCTEMBI TPUTOHOMETPUUECKUX YPaBHEHHID)

Pasznen 7. KomiuiekcHbie

qucia

12

Tema 7.1.
KommniiekcHrie uncia

Coaep:xxaHue y4eOHOro MaTepuaJia

[TonsTre koMmekcHoro yucna. ConpskeHHbIE KOMIUIEKCHBIE YHCTIa, MOYJIb U
apryMeHT KOMIUIEKCHOTro yncia. dopMa 3anmicu KOMIUIEKCHOTO yHcia (TeoMeT-
pudeckasi, TPUroHOMeTpHuecKas, anredpandeckas). Apupmernueckue aei-
CTBUSI C KOMIJIEKCHBIMM YU CJIAMU

Tema 7.2.
[TpumeHeHne KOMIUIeKC-
HBIX YHUCCII

ConepxaHue y4eGHOro MaTepuajia

Brimonraenue pacyc€ToOB C MOMOIIIBIO KOMITJICKCHBIX YUCEJI. HpI/IMepI)I HCIIOJb-
30BaHUA KOMIIJICKCHBIX YU CCII

OK-01, OK-05

BHeayauTopHasi camocTosiTeJIbHAasi padoTa CTyIeHTOB!

CocTtaBrieHne KapTOUYKH — KOHCYJBTAINH, TaOIUIB! (KpaTKUH CIIPaBOYHBIA MaTepH-
a1, IPUMEPHI PEIICHUS TUTIOBBIX 3aJIaHWi, 3aJaHus 1T CAMOCTOSITEIILHOM paboThI) Ha
Temy «KoMrieKCHbIe YUCIay WX 3al0JHEHUE NOArOTOBICHHON MTpenojaBaTeieM
TaOJTUIIEL.

IToaroroBka coobmieHnst Ha TeMy «VICTOpHS MPOUCXOXKAECHNS KOMIUIEKCHOTO YHC-
12

N B

Pa3nea 8. Crenennas, nokasarenbHas U Jorapudmuyeckas GyHKIUU

67

Tema 8.1.
CrenenHas QyHKIHS

Coaep:xxaHue yueOHOIro MaTepuaJia

dynxmmn y = VX ux cBoiicta u rpaduku. CTeneHHbIe GyHKINHI, HX CBOM-

OK-01, OK-02, OK-03, OK-04
[K-1.2., TIK-2.2.
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CTBa U TpapuKu

Tema 8.2.
Pemenue nppanroHaib-

Conep:xaHue yueOHOIro MaTepuaJia

[Ipeo6pa3oBanre uppaMOHATBLHBIX BhIpaXKeHU. PaBHOCHMIIBHOCTH Hppaluo-

HBIX YpaBHEHUH U Hepa- HaJbHBIX YpaBHEHUHN U HEpPABEHCTB. MeToibl UX penieHus. Pemenue uppanuo- 4
BEHCTB HaJIbHBIX YPABHEHUI U HEPABEHCTB
Tema 8.3. Coaep:xaHue y4eOHOIro MaTepuaJia
[Toka3zarenbHasa ¢pyHkuua | OnpeneseHne MOKa3aTelbHON QYHKIMH, €€ CBOMCTBA U rpaduK. 3HAKOMCTBO C
U e€ CBOMCTBA MPUMEHEHHEM T0Ka3aTeNbHON (QyHKIMH. Pemenne noka3areabHbIX ypaBHEHUN 4
(GYHKIMOHATBLHO-TPAQUIECKUM METOJIOM
Tema 8.4. Coaeprxanue yueOHOIro MaTepuaJa
Pemrenue nokasarenpHbix | PerneHue moka3aTelbHBIX YPaBHEHHI METOOM YPaBHUBAHUS TOKa3aTeeH, Me-
YPaBHEHHUI U HEPABEHCTB | TOJOM BBEICHHS HOBOU IMEpEMEHHOMN, ()yHKITMOHATHHO-TPa(QUISCKUM METOIOM. 9
Pemenue nokasaTenbHbIX HEPABEHCTB
IIpakTHYeckne 3aHATHS
1. Pemenuie nokasarenbHbIX YpaBHEHUM U HEPABEHCTB 1
Tema 8.5. Coaep:xanue y4eOHOIro MaTepHuaJia
Jlorapudmuueckas Gpynk- | Jlorapudpmuueckast GyHKIUS U €€ CBOWCTBA 6
11 U €€ CBOMCTBA
Tema 8.6. Coaep:xaHue yueOHOro MaTepuaJa
Pemenue norapupmuye- [TonsiTue norapudmuueckoro ypaBHeHus. Onepaius noTeHIpoBanus. Tpu
CKHMX ypaBHEHUH U HEpa- OCHOBHBIX METO/Ia PEHICHUS JIOTapru(PMUIECKUX YpaBHEHHUH: () YHKIIMOHATIBHO- 4
BEHCTB rpaduyecKkuii, METO ] MOTEHIIMPOBAHUS, METO/I BBE/ICHUSI HOBO MEPEMEHHOIA.
JlorapudmMuueckie HepaBeHCTBA.
KonTpoJsbHbIe padoTsl
1. KontponbHas pabota 3a 1 cemecTp 2
Tema 8.7. Coaep:xaHue yueOHOro MaTepuaJia
CucreMsl ypaBHEHUH U Pemrenue cucreM nokasaTenbHBIX YPAaBHEHHI. AJITOPUTM PEUIEHUSI CUCTEMBI 11
HEPaBEHCTB ypaBHEHUH. PaBHOCHIIBHOCTD JIOTapu()MUUECKUX YpaBHEHUI 1 HEPABEHCTB
BHeayauTOpHAasi caMOCTOSITeIbHAsI padoTa CTyJ€HTOB: 22
CocraBieHue KapTOUEK-KOHCYIbTALMHA, TaOMUL (KpaTKUM CHpaBOYHBIN MaTepHa, 6
OpUMECPbI PCIICHUSA THIIOBBIX BaﬂaHHfI, 3aJaHusd 114 CaMOCTOATEIBLHOM pa60TBI) Ha
omHy 3 TeM: «CrereHHast QyHKIUS, ee CBOWCTBA U rpaduk», «[lokazarenbHas GpyHK-
1y, ee CBOWCTBa U rpaduk», «Jlorapudmuueckas QpyHKuMs, ee cBOHCTBA U TpaduK»,
«IIpeobpazoBanus rpaduKoB».
Beinonnenue rpaduueckort padbotsl «IlocTpoenue rpadukoB jgorapuMUIECKHX U 5
[MOKA3aTENbHbIX (hYHKIIHI.
CO3,I[aHI/Ie OpE3CHTAIM Ha OJHY M3 TCM: «CBoiicTBa (l)yHKLII/II/I», «Hcronp3oBanue 6

CBOMCTB U rpadukoB QYHKIMI NPHU PEIICHUH ypaBHEHUI M HepaBeHCTBY, «IlocTpoe-
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Hue rpadukoB QYHKIUI ¢ TOMOIIBI0 IIpeoOpa3oBanuii», «Jloraprudmsl B HaIICH sKH3-
HuY, «Jlorapudmuueckas cnupaiib. YTo 3107,
Brimonnenue rpadudeckoii padotsl «I paduky Npou3BOUTEILHOCTH TPY/IA.

Pa3nen 9. MHororpanHuku

32

Tema 9.1.
[Tpuzma

Coaep:xaHue y4eOHOro MaTepuaJia

ITonatue MHororpannuka. Ero anemeHTsl: BeplnHsl, pedpa, rpanu. Jluaro-
Hanb. CeueHue. BBIHyKJIBIC 1 HCBBIITYKJIBIC MHOT'OI'PaHHUKH. ITonsarue IIPpU3MBI.
Ee ocHoBanust u 60koBbIe rpanu. Beicota npusmsl. [Ipsimas u HakinoHHas
npusma. [IpaBuiibHas npusma. Ee ceuenue

Tema 9.2.
[Tapamienenunen

Conep:kanue y4eOHOIro MaTepuaa

[MTapannenenumnen, cBOiCTBa MPSIMOYTOJIBHOTO Mapajuienenumnena, kyo. Ceuenue
Ky0a, nmapajuienenumneaa

Tema 9.3.
[Inpamnpa

Coaep:xaHue y4eOHOIro MaTepHuaJia

[Mupamua u ee snementsl. Ceuenue nupamusl. [IpaBunsHas nupamuaa. Yce-
YeHHas nupamMua

HpaKTI/I‘IECKI/Ie 3aHATHUSA

1. Haxoxaenue BbICOTEI 00BEKTOB

1*

Tema 9.4.

BokoBag u moaHas 1mo-
BEPXHOCTh MHOTOTPAaHHU-
KOB

Coaep:xaHue yueOHOro MaTepuaJa

IInomans OOKOBOI M MOJIHOM IIOBCPXHOCTH IIPHU3MBI, ITHPAMU/IbI

IIpakTHYecKHe 3aHATHSA

1. Haxoxnenue miomanaei

1*

BHeayauTopHasi caMoCTOsITeIbHAsI Pad0oTa CTYJAEHTOB:
Pas0op 3ananwuii: BMCaHHBIC M ONTMCAHHBIC MHOTOTPAHHUKH

Tema 9.5.
[IpaBHIIBHBIE MHOTOIPAH-
HUKUI

Conep:xanue y4eOHOro MaTepuaJia

[TonsiTHe nMpaBUIILHOTO MHOTOrpaHHKUKa. CBOMCTBA MPABUIIBHBIX MHOTOTPaHHU-
KOB

HpaKaneCKne 3AaHATHUSA

Brinonnenue yeprexxeit MHOrorpaniukoB B Kommnac-3D

1*

BueaynuTopHasi camocTosiTeIbHASA Pa00Ta CTY/1€HTOB:

CocraBieHue KapTOUEK-KOHCYJbTALUM, TaOnuil (KpaTKUi CHOpaBOYHBIN MaTepHal,
MIPUMEPHI PEHICHUs TUIOBBIX 3aJaHWi, 3aJaHus JUISI CaMOCTOATENbHON padOoThI) Ha
onny u3 teM: «IIpusma. IIpsmas u HaxkioHHas npusma. IIpaBuiibHas npusmay, «IIupa-
muzsl. [IpaBunbHas nupamuaa», «CedeHns MHOTOTPaHHUKOBY, «IIpaBUiIbHBIE MHOTO-
TPAHHUKWY.

IMoaroroka coobmienust «IIpaBuiabHBIE MHOTOTPAHHUKKM HA KapTHHAX BEIUKUX XY-
JI0’KHHUKOB, B IIPUPOJIE, B APXUTEKTYPE U CTPOUTENBLCTBE.

N3roroBnenue pa3BEPTOK U MOJIETIEN MHOTOTPAHHUKOB

10

OK-01, OK-02, OK-03
IK-1.2
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| IToaroToBKa COOOIICHMI K 3aHATHSAM, COCTABJIICHHE KPOCCBOPIa «MHOTOTPAHHUKI

Paznen 10. MuoxecTBa. Di1eMeHTHI TeOpUH rpadoB

15

Tema 10.1.
MmuoxectBa. Oneparuu ¢
MHOXECTBAMU

Copep:kaHue y4eOHOTro MaTepuaa

[Tonsitue MuoxectBa. [loagmuoxkectBo. Onepaiy ¢ MHOKECTBAMHU

Tema 10.2.
I'padsr

Coaep:xaHue y4eOHOro MaTepuaJia

[Tonsitue rpada. Cesizanuslii rpad, AepeBo, HUKI rpad Ha MIOCKOCTH

IIpakTuyeckue 3aHsATHS

1. Haxoxk1eHue KpaTyaiiiero myTH, UCIOJb3Ys TEOPHIO TpadoB

1*

BueayauTopHasi camocTosiTeJIbHasi padoTa CTY/IEHTOB:

CocraBneHue KapToueK-KOHCYJIBTAIHNA, Ta0JIHIT (KpaTKAK CIIPaBOYHBIN MaTepral,
MPUMEPHI PEIIICHUS TUITOBBIX 3aIaHUM, 3aIaHUSI JUI1 CAMOCTOSTEIEHOW paOOThI) HA
oJHy u3 TeM: «MHokecTBa. Onepanuu ¢ MHOKeCTBaMuy, «I'padoi».

[Moaroroska coobuienus «Teopus rpadosy.

N O1

OK-01, OK-02
[1K-1.2.

Paznen 11. [IpousBognas u

€€ MPUMEHEHNE

59

Tema 11.1.
[IpownsBogHas

Coaep:xanue y4eOHOIro MaTepHuaJia

OrnpezenieHne YMuCI0BOM MOCIEI0BATENLHOCTH U CIIOCOOBI ee 3a1anusi. CBOM-
CTBa YMCIIOBBIX MOclefoBaTeabHocTel. Onpeaenenue npeena nociaeaoBa-
TeIHHOCTH. BeIuuciieHne npeenos nocieaoparenbHocTel. [Ipeaen ¢pyHkImm
Ha 6eckoneuynoctu. [Ipenen dynkuu B Touke. [Ipupamenue aprymenta. [Ipu-
paiieHre GyHKIUU. 3aa4uu, IPUBOASILIUE K OHITHIO TPOU3BOIHOM. Onpere-
JICHWE TPOU3BOIHON. AJITOPUTM OTBICKAaHUS NMPon3BoAHON. Dopmyisl tudde-
pennupoBanus. [IpaBuna nuddepennmpoanus. OnpeneneHue CI0KHONH QyHK-
uun. [IponsBoaHas TpuroHomerpuueckux GyHkuuid. IIponsBoHas cinoxxHom
¢yskun. [Tonstue HenpepbiBHOM pyHKIMK. CBOMCTBA HETIPEPHIBHON (PYHK-
1uu. CBsI3b MEX1Y HEPEPBIBHOCTHIO U U (HEepeHIUPYeMOCThI0 (QYHKIMU B
TOYKE. AJITOPUTM PELIEHUs] HEPABEHCTB METOJIOM MHTEPBAJIOB

15

Tema 11.2.

Pu3nYecKuil U TEOMETPU-
YECKUU CMBICII IIPOU3BOJI-
HOM

Coaep:xanue y4eOHOIro MaTepuaJia

I'eomeTpHruecKuil CMBICT TPOU3BOAHOMN (PYHKIIMM — YTI0BOM KO PUIIMEHT Ka-
caTeNbHOM K TpaduKy (PyHKIIMU B TOUKE. Y paBHEHHE KacaTeIbHOU K Tpaduky
(GyHKIMU. AITOPUTM COCTaBJICHUS yPaBHEHUs KacaTeIbHOM K TpaduKy QpyHK-
uun y=f(x). ®usndeckuii (MexaHMUECKU) CMBICI MPOU3BOIHON — MTHOBEHHAs
CKOPOCTh B MOMEHT BpeMeHH t: v = S’ (t)

IIpakTuyeckue 3aHsATHSA

1. HaxoxnaeHnue CKOPOCTH ABWIKCHUSA, YCKOPCHUS, IJIMHBI TOPMO3HOT'O ITYTHU

1*

2. OnpeneneHue pacxoaa TOMINBA

1*

BHeayzmTopHaﬂ CaMOCTOATEIbHAA paﬁoTa CTYACHTOB:

IIpuMmeHeHre 3HaHUK O TPOU3BOJIHOM K PEIICHUIO 3a/1ad U3 MEXaHUKHU U DJIEKTPOTEX-

OK-01, OK-02, OK-04
[K-1.2., TIK-2.2.
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HUKHU

Tema 11.3.
[Ipumenenue npousBoI-
HOU K MCCJIEIOBAHUIO

byHKIHHA

Conep:xaHue y4eOHOIro MaTepuaJia

Bospacranue u yobiBaHue QyHKIMH, COOTBETCTBUE BO3pACTaHUsI 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. AITOpUTM UCCIIEN0BaHUS (PYHKIUMU U TOCTPOEHUs 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
MaTEMaTHYECKOT0 aHAJIN3a

15

HpaKanecmle 3aHATHUSA

1. Pemenue 3agay Ha OITUMH3ALIHAIO

KonTposibHble padoThbl

1. IlpousBoiHas

BueaynuTopHasi caMmocTOsITeIbHAS PA00TA CTY/1€HTOB:

CocraBieHre KapTOUeK-KOHCYJIbTAMHA, TaOmUIl (KpaTKUKA CIPaBOYHBIN MaTepua,
MIPUMEPHI PEIICHUsT TUTIOBBIX 3aJaHUi, 3aJaHUs ISl CAMOCTOATEIbHON paboTHI) Ha
onny u3 TeMm: «[IpaBuna muddepenuuponanusa. [IponsBoaHas CIOKHON (YHKIIHNY,
«IIpon3BogHBIE HEKOTOPBIX D3JIEMEHTApPHBIX (YHKIHID», «l eoMeTpruecKnii CMBICIT
MPOM3BOAHON. Y paBHEHHE KacaTelIbHOU K rpaduKy (GYHKIIHNY.

[Moxrororka ;oknanoB u pedeparos no temam: «l[Ipuiioxenne GU3MUECKUX MPOIIEC-
coBy, «MccienoBanne GU3MUECKUX TPOLIECCOBY.

CaMOCTOSITENNbHOE BBIIIOJIHEHHE NPAKTHYECKUX 33JaHUM PENpONYyKTUBHOIO THIIA
(oTBETHI Ha BOIPOCHI, TPEHUPOBOYHEIE YITPAKHEHUS, 3a1a4H, TecThl) o Teme «lIpomns-
BonHas. E€ dusnyeckuii u reomeTpHYeCKU CMBICT

Pa3nen 12. Tena Bpamenus

27

Tema 12.1.
Hummaap

ConepxaHue y4eGHOro MaTepuaJjia

Hununaap u ero snemenTsl. CeueHne NUIUHAPA (MapajielbHOe OCHOBAaHHUIO U
ocn). Pa3BepTka nunuHapa

Tema 12.2.
Konyc

Coaep:xaHue yueOHOIro MaTepuaJia

Konyc u ero anemenTsl. CeueHne koHyca (apauiebHOe OCHOBAHUIO U ITPOXO-
JsITIee Yepes BepIINHY), KOHWYecKue ceueHus. PazBepTka KoHyca

IIpakTuyeckue 3aHATHSA

1. Pacuét BbICOTHI 00BEKTOB KOHMUECKOW M IUIMHIPUYECKON (POPMBI

1*

Tema 12.3.
[ap, chepa

Coaep:xaHue yueOHOro MaTepuaJia

ap u chepa. Bzaumuoe pacnonoxenue chepsl u miockoctu. CeueHue mapa,
cepsl

OK-01, OK-02, OK-03
[K-1.2., TIK-2.2.
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Tema 12.4.
OOBEMBI U IUIOLIAIH I10-
BEPXHOCTEH TeJl BPAILlCHU

Coaep:xaHue y4eOHOIro MaTepuaJia

[Tnomaau moBepxHOCTH Tel BpameHus. O0beM mpu3Msbl U IMHpa. OTHOIIE-
HYE 00BEMOB ITOIO0OHBIX TEII.

HpaRTn'{ecmle 3AHATHSA

1. Beruuciienue oo0beMa 1 Macchl

l*

KonTpoJbHbIe padoTsl

1. Tena BpamieHus

BueayauTopHasi camocTosiTeJIbHAsI pAa00TA CTY/IEHTOB:

CocraBneHue KapToueK-KOHCYJIBTAHNA, Ta0JIHIT (KpaTKUK CIIPaBOYHBIN MaTepral,
MIPUMEPBI PEIICHUS TUMTOBBIX 3a/IaHUH, 3aITaHUS IS CAMOCTOSTEIILHOM pabOThI) Ha
TeMy: «DHUTypBI BpalllCHUS.

BeInonHeHe MpakTHYECKUX 3aIaHHi PEPOTyKTHBHOTO THITA (OTBETHI HA BOIPOCHI,
TPEHUPOBOYHBIE YITPAKHEHUS], 3a]Ja41, TECTHI).

JlopaboTka KOHCIIEKTa JICKIIUU C MPUMEHEHUEM YUeOHHKA, METOINYCCKOM JIUTEpa-
TYpBI, COCTABJICHUE KpoccBopaa «DUTYphI BpaIlCHHU.

w ©o

Paznen 13. IlepBooOpaznas

Y UHTETpall

28

Tema 13.1.
[TepBooOpasuas

Coaep:xaHue y4eOHOIro MaTepHuaJia

3amada 0 BOCCTAaHOBJICHUH 3aKOHA JBMYKCHUS 110 H3BECTHOM cKopocTu. [1oHs-

THe UHTerpupoBaHus. O3HaAKOMIJIEHHE C TOHATUEM MHTErpaja U NepBooOpazHoii
st pynkuuu y=f(x). Perenue 3aiaq Ha cBsI3b IEpBOOOPA3HON U €€ TIPOU3BO/I-
HOM, BBIYHMCIICHHE IepBOOOpa3HOi /i faHHON GyHKIuuU. Tabmuma hopmys st
HaxX0XJAEeHUs NepBooOpa3HbIX. M3yueHne npaBuiia BEIUMCIEHHSI IEPBOOOpa3HON

Tema 13.2.
[Imomane KpUBOJIMHEWHON
Tpaneuuu

Conep:xxanue y4eOHOro MaTepuaJia

3aauu, NPUBOJAIIME K TIOHATHIO ONPEIEICHHOTO HHTETPaJia — O BHIYMCIECHUU
IIJIOLA AU KPUBOJIUHENHOM Tpaleluy, O rnepeMeleHny Touku. ITonstue onpe-

NeNEHHOro UHTerpana. ['eomeTpruyeckuil 1 PU3NYECKUI CMBICIT ONPEeNIEHHO-
ro uarerpana. ®opmyna Hetorona— JleiibHuna

Tema 13.3.
Heonpenenennsiit uute-
rpaji

ConepxaHue y4eGHOro MaTepuaJjia

IlousTue HEOMPECACIICHHOI'O NHTETpajia

Tema 13.4.
OrnpeneneHHbI HHTErPal

Copep:kaHue y4eOHOIro MaTepuaJa

FCOMCTpI/I‘-ICCKI/Iﬁ CMBICJT OIIPCACIICHHOI'O MHTCTpaJla

IIpakTnyeckue 3aHATHSA

1. HaxoxaeHne koaudecTBa TCIJIOTHI, BBIACIIICMOC IICPEMCHHBIM CUHYCOU-
JaJJbHBIM TOKOM

1*

BueayauTopHasi camocTosTe/IbHAsl Pa00TA CTY/ICHTOB:
CocTaBneHue KapTOUeK-KOHCYJIbTalWK, TaOnum (KpaTKuil CpaBOYHBIA MaTepual,
MpUMEpBl pelleHNs] TUMOBBIX 3aJaHMi, 3aJaHusl AJsl CaMOCTOSITENbHOW paboThl) Ha

w ©

OK-01, OK-02, OK-04
[K-1.2., TIK-2.2.
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onny u3 teM: «llepBoobpasnas u uHTerpan. [IpaBuia HaxX0XKIEHUS TEPBOOOPAZHBIXY,
«Bwrancnenne uaTerpanos. @opmymna Herorona—Jleitoaniay, «BeraucieHue mioma-
JIel C TIOMOIIIBIO HHTETPAIay.

Brimonnenne rpadudeckoit paboTsl «Brruncienne miomaaeid ¢ moMOIIbI0 HHTErpa- 3
JIa.
[TpuMmeHeHue uHTErpana 11 HaXoXKJISHUsI 00bEMOB T (pelicHUe 3a/1a4) 3
Pa3nen 14. DnemeHThl KOMOMHATOPUKH, CTATUCTUKHN U TEOPUU BEPOSTHOCTEN 35 OK-01, OK-04, OK-05
Tema 14.1. Coaeprxanue yueOHOIro MaTepuaJa MK-1.2., I1K-2.2.
OcHoBHbIe IOHATHA KOM- | [lepecTaHOBKH, pa3MEIICHHs, COUCTaHHUS 5
OMHATOPHKH IpakTHYecKHe 3aHITHS
1. DneMeHTHl KOMOMHATOPUKHY B TPO(ECCHOHATBHOM NeSITETbHOCTH 1*
Tema 14.2. Coaep:xanue y4eOHOIro MaTepHuaJia
BepositHoCTh CoBMecTHBIE U HECOBMECTHBIE COOBITUSI. TeopemMbl O BEpOSTHOCTH CYyMMBI CO-
ObITHI. YCJIOBHAs BEPOSITHOCTh. 3aBUCHUMbBIC U HE3aBUCHMbIE cOObITUA. Teope- 5
MBI O BEPOSITHOCTH MPOU3BEACHUS COOBITHIT
Tema 14.3. Coaep:xanue y4eOHOIro MaTepHuaJia
Maremarnueckas cTaTu- Bunel cinyyaitnbix BennuuH. OnpeneneHue TMCKPETHON CilydailHOM BETMYHHBI.
CTUKA 3aKOoH pacnpeaeseHns JUCKPETHOM cilydyaiiHOM BenuuuHbl. Ee unciioBbie xa- 4
paktepuctuku. Bapuanuonnsiii psia. [lomuron yactor u rucrorpamma. Cratu-
CTHUYECKHE XapaKTEPUCTHKH psijia HAOII0JaeMbIX JTaHHBIX
Tema 14.4. Conep:xaHue yueOHOro MaTepuaJa
['padmyeckoe mpencras- [TepBuunas 06paboTKa CTATUCTUYECKUX AAHHBIX. ['paduueckoe ux mpecraB- 4
JIEHHUE TAaHHBIX nenue. HaxoxaeHne cpeTHuX XapaKTepUCTHK, HAOTIOJaeMbIX TaHHBIX
IIpakTuyeckue 3aHATHSA
1. AHanu3 JaHHBIX TPEINPUITHS, COCTABICHUE Ta0INIl U AUArpaMM 1*
Tema 14.5. Conep:xaHue yueOHOro MaTepuaJa
Pemenne BEpOATHOCTHBIX | DneMeHThl KOMOUHATOPUKU. COOBITHE, BEPOATHOCTH COOBITHS. COXKEHHE U 3
Y CTAaTHCTUYECKHX 3a7a4 YMHOKEHHE BEPOSITHOCTEN
KonTpoJsbHbIe padoTsl
1. Teopus BepoATHOCTEN 1
BHeayauTopHas caMoCTOsITeIbHASI padoTa CTY€HTOB: 11
CocTaBneHue KapTOUeK-KOHCYJIbTalWK, TaOnum (KpaTKuil CIpaBOYHBIA MaTepHual, 3
MNpUMCPBI PCIICHHSA THUIIOBBIX BaﬂaHHfI, 3aJaHusd 114 CaMOCTOATEIBLHOM pa60TBI) Ha
OIHY M3 TCM: <<CO6I>ITI/I€, BCPOATHOCTD CO6BITI/I}I, CIIOXXCHHUC N YMHOXCHHUEC BCPOATHO-
creii. IToHsgTHE 0 HE3aBUCHMOCTH COOBITHIY, «3aJaul MAaTEMAaTHUYECKON CTATUCTHKI.
[MoaroroBka cooOIIECHHS K 3aHATHIO, PE3SHTAIIMU Ha OJHY U3 TeM: «lcropus craTu- 4

CTUKHU U TEOPUH BEPOSTHOCTEI», «POJbh CTATUCTUKY B HAYYHOM UCCIICJIOBaHUNY, «BH-
IIBI auarpamMM (ctonddaTeie, KpyroBBIe, pACCEUBAHUS) M UX MCITOJIB30BaHUE MPU oOpa-
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0O0TKE MaHHBIX HAYYHBIX MCCIICIOBAHUH MO (PU3HUKE, XUMHUH, OHOJIOTHH U reorpadum»,
«CrygaitHast ©3MEHUYHUBOCTH B )KHBOU IPUPOIEY.

Odopmienne mpoekTHOU paboThl «lllmapranku mo maremartuke. KomOmHaTopuka.
Cratuctuka. Teopusi BEpoSTHOCTEHY.

Pa3nes 15. YpaBHeHUsI U HEpaBEHCTBA

30

Tema 15.1.
YpaBHEHUs U HEPABEHCTBA
C MOZyJIEM

Copep:kanue y4eOHOIro MaTepuaa

PaBHOCUIIBHOCTH ypaBHEHHH U HEpaBeHCTB. OCHOBHBIE TEOPEMBI O PAaBHOCHJIb-
HBIX IE€PEX0/AaX B YPAaBHEHUAX U HepaBeHCTBax. OOlIME METOnbl pELICHUS
YpaBHEHMI: Tepexo]l OT paBeHCTBA (YHKIUH K paBEHCTBY apryMEHTOB AJIS MO-
HOTOHHBIX (DYHKLUH, METOJ Pa3JI0KEHUsI HA MHOXKUTEIIU, METOJ| BBEICHUS HO-
Bol mepeMenHoM. OOIMe METOABl PEIIeHUs HEPABCHCTB: TEPEX0]] OT CpaBHE-
HUS 3HAUYEHUH QYHKIUI K CpPaBHEHMIO 3HAUCHHU I apryMEHTOB JUIsl MOHOTOHHBIX
¢byHKuui, MeToa HHTEpBaoB. [ paduueckuii MeTo pelieHus: ypaBHeHUN U He-
paBeHcTB. [Ipocrelimme ypaBHEHMsI U HEpaBeHCTBAa ¢ MonyJeM. [Ipumenenue
PAaBHOCUJIBHBIX IIEPEXOJ0B B ONPEICICHHBIX TUIIAX YPAaBHEHUM U HEPABEHCTB C
MOJZlyJIEM

BHeayauTopHasi caMOCTOsITeJIbHAsI Pa00Ta CTY/1eHTOB:
HepacnpoctpanéHnabie METOBI pellieHns ypaBHEHUH (TpUMephl, pa30op 3a1aHni)

Tema 15.2.
YpaBHEHMS ¥ HEPABCHCTBA
C TTapaMeTpoM

Coaep:xaHue yueOHOro MaTepuaJia

3nakoMcTBO ¢ napametrpom. [Ipocreiine ypaBHeHHs U HEPABEHCTBA C Tapa-
METPOM.

KonTpoJsbHbIe padoTsl

1. UtoroBast KOHTpoOJIbHAs paboTa

BHeaynuTopHasi camocTOsITeIbHAsI padoTa CTYAeHTOB:

CocTtaBneHue KapTouek-KOHCYIbTallui, Ta0IUIl (KpaTKUH CIPaBOYHBIN MaTepural,
MPUMEPBI PELICHHUS TUIIOBBIX 3a1aHUM, 3a4aHUs U1 CAMOCTOSITEIBHON paboThl) Ha
oJiHy 13 TeM: «OCHOBHBIE IPHUEMBI PEIICHNUS ypaBHEHUH (pa3/ioykeHne Ha MHOKUTENH,
BBEJICHHE HOBBIX HEM3BECTHBIX, TIOJICTAHOBKA, rpadndeckuii MeTox)», «Vcnonb3oBa-
HHUE CBOMCTB U rpaduKoB (GYHKIHMHA PU peIIeHNH ypaBHEHUI 1 HepaBeHCTB. MeTox
HMHTEPBAJIOBY, «PelleHne nppaioHalbHBIX YpaBHEHHI», «Pellenue cucteM ypaBHe-
HUI.

Pemienue TecToBBIX 3a0aHUI.

Cocranenue tecta «MeTopl pelieHNs ypaBHEHUID.

w B~

OK-01, OK-04, OK-03
I1K-1.2.
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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 ¢ KJIaCCHOM U MHTEPAKTUBHOM JTOCKOH (IporpaMMHOe
oOecrieueHue, MPOEKTOP, KPEIJICHUS B KOMIUIEKTE)/MHTEPAKTUBHOMN MaHENbIo (TIporpamMmM-
HOE 00€eCIeueHNE 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 yuyeHNYeCKHi, peryJInpyeMBbIil IO BBICOTE

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

Texuuueckue cpeacraa

OcHoBHoOe 000py10BaHHE

1.

2.
3.
4

CereBoit GpUIBTP
JlokymeHT-Kamepa
MHuoropyHKIIMOHAIEHOE YCTPOUCTBO/TIPUHTED
WNHTepakTUBHBIN MPOTpaMMHO-AINIAPATHBIA KOMITJIEKC MOOUIIBHBIN W CTAIlMOHAPHBIN
(mporpamMmHoOe obecrieueHre, IpOeKTop, KperieHnue B komIuiekTe)/PenbcoBas cucrema ¢
KJIACCHOM M MHTEPAKTUBHOM OCKOH (MporpaMMHOe obecrieueHne, MpoeKTop, KperieHUe B
KOMIUIEKTE)/MHTEPaKTUBHOM MaHe b0 (MpOrpaMMHOE 00ECTIEYeHHE B KOMILJIEKTE)
[lepcoHanbHbI KOMIIBIOTEP C nepudepueit/HoyTOyK (JTUIEH3MOHHOE IPOrpaMMHOE obec-
nevYeHne, 00pa30BaTEbHBI KOHTEHT M CHCTEMa 3allUThl OT BPEAOHOCHON 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
[TnaHmeTHbIN KOMIBIOTEp (IMLIEH3MOHHOE MPOTrpaMMHOE oOecriedeHne, 00pa30BaTEIbHBIHI
KOHTEHT, CUCTEMA 3aIllUThl OT BPeIOHOCHON MH(pOpMAaIIUN)
[udposas mabopaTopust 1 yueHUKA
JleMOHCTpPaUMOHHBIE Y4e0OHO-HATJISI/IHbIE MTOCOOUS

OcHoBHOe 000pyaOBaHNe

1.
2.

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

OcHoBHas IUTEpaTypa

1. Mep3nak A.I'. Marematuka. AnreOpa u Havajga MareMatuyeckoro a”anusa. 10 kmacc.
Yrnyonéunsiii ypoBenb: YueOnuk / A.I'. Mep3nsak, [.A. Homuposckuii, B.M. Ilonskos; mos.
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. Mep3msik A.I'. Marematuka. Anredpa W Hadajla MareMaTuyeckoro axammsza. 11 kiacc.
Yrnyonéunsiii ypoBenb: YueOnuk / A.I'. Mep3nsk, [[.A. Homuporckuii, B.M. TlonskoB; mo.
pen. B.E. ITomonbckuit — Mockasa : [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. Ilonsakos; nox. pexn. B.E. Ilogonsckuit — Mocksa :
IIpocsemenune, 2023. — 272 c¢. — ISBN 978-5-09-103609-1. — URL:
https://book.ru/book/951367 (mara oopamenus: 07.10.2023). — TeKcCT: IEKTPOHHBIH.

4. Mep3nsk A.I'. Maremaruka. ['eomerpus. 11 kmacc. YrinyOnéHHbIi ypoBeHb: Y4eOHHK /
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. Matemaruka. 3ajagauk: y4e0. mocoOue ajis CTYJI. YYPSKISHUH cpejl.
npod. obpazoBanus. — M., 2018.

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

DJIeKTPOHHBIE 00pa30BaTeIbHbIE PeCypPChI

TpeGoBaHusi K neJarorn4ecKuM padboTHUKaAM

Bricmiee npodeccuonanbHoe 06pazoBaHue WU cpeiHee MpoPecCHOHATEHOE 00pa3oBaHUE
M0 HampaBJICHUIO oAroToBKU "OOpa3oBaHue W meAaroruka’ win B 00J1acTH, COOTBETCTBYIOIIEH
MperoiaBaeéMoMy TpeaMeTy, 0e3 mpeabsBieHUs TpeOOBaHMU K CTaxy paboThl MO0 BHICIIEE
npodeccruoHanbHOe 00pa3oBaHME WM CpeaHee NMpodecCHOHAIbHOE 00pa3oBaHWE U JIOTOIHH-
TeJIbHOE MPOQeCcCHOHAbHOE 00pa30BaHUE MO HAMPABICHUIO JEATEIHHOCTH B 00pa30BaTEIbHOM
yupexaeHun 0e3 mpeabsaBlieHus TpeOOBaHUM K CTaxy pabOThlI.
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7. KOHTPOJIb U OLlEeHKA Pe3yJbTATOB 0CBOEHUs 0011€00Pa30BaTEJIbHOI0 Y4e0HOI 0 MpeAMeTa

KoHTpo.1b M oleHKa pe3ylbTaTOB OCBOCHHUS 00LIE00pa30BaTEIbHOTO Y4eOHOro MpeiMeTa pacKpbIBalOTCs Yepe3 JUCLUILIMHAPHBIE pe-
3yJlbTaThl, HAallpaBJIeHHbIE Ha (POpMHUpPOBaHUE OOMIMX M MPOPECCHOHATBHBIX KOMIETEHIIMH 0 pa3jenaM U TeMaM CojepkKaHUs y4eOHOTo mare-

puaa.

Oo0mue / npogeccnoHab-

Pa3nes / Ne ypoka

Ilenaroruyeckue TEXHOJIOTHUH / aKTHBHBIE

THN OLEHOYHBIX Meponpus-

Hble KOMIIETeHIINH (opMbI M MeTO/IBI 00YUeHHs THH
OK 01. BeiOupars cmnocoOsl | P 1, Temsr 1.1. Ilenarormyeckue  TEXHOJOTMM:  JIMYHOCTHO- | TectupoBaHue
pemienuss 3amad  npodeccuo- | P 2 remsr 2.1.-2.2. OpPUEHTHUPOBAHHBIE, HH(pOPMAIIMOHHO- | Y CTHBIH OIPOC

HaJILHOM ACATCIIBHOCTH IIpHU-
MCHHUTCIIBHO K Ppa3 IMdYHbIM
KOHTCKCTaM

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

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

II-o/c P 5 temer 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 Temnr 8.1.-8.7.

P 9 temsr 9.1.-9.5.

IT-o/c P 9 temnr 9.3.-9.5.
P 10 tema 10.2.

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

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

P 12 temer 12.1.-12.4.

IM-o/c P 12 temur 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.

IT-o/c P 14 Temnul 14.1., 14 .4.

P 15 temnr 15.1.-15.2.

KOMMYHHKATUBHBIE TEXHOJOTHH, DJIEMEHTHI Kec-
TEXHOJOTHH, MpobIeMHOEe O00y4deHHE, TEeXHOJOTHS
KPUTHYECKOTO MBIIUICHUSI, HHTETPUPOBaHHOE 00Y-
YeHue, OMHAPHBIN YPOK.

AKTHBHbIE MeTO/IbI 00yueHusi: Oecena, pabora c
TEKCTOM, TEPEKPEeCTHas IUCKYCCUs, TpoOIeMHas
JIeKLUsA, AeNioBas urpa, paboTa B rpymnmax.

MaTteMaTU4eCKU JUKTAHT
Pa3noypoBHeBbIe 3a1aHus
Keiic 3amanns
[TpakTrueckas paboTa
KonTponbhas padora
OpOoHTANBHBINA ONPOC
Koncmekt

Pedepar
NunuBunyanbHas
TesbHas paboTa
BrimonmaeHne 3K3aMeHaIiOHHO-
ro Tecra

CaMOCTOA-

OK 02. Vcnonb3oBaTh cOBpe-
MEHHBIE CpEJCTBAa TIOWCKA,
aHaM3a W UWHTEpIpeTaluu
nHdopmaruu, u uHOpMaIu-

P 1, Temsr 1.1.

P 2 tempr 2.1.-2.2.

II-o/c P 2 Temnr 2.1., 2.2.
P 4 temr1 4.2.-.4.4.

Ilenarornyeckune TEXHOJIOTMU: WHDOPMAIMOHHO-
KOMMYHHKATHUBHBIC TCXHOJIOIWH, 3JICMCHTEHI Kelc-
TEXHOJOTHH, MpoOieMHoe OOydeHue, MHTErpupo-
BaHHOE 00y4YeHue, OMHAPHBIN YPOK.

TectupoBanue

YcTHBII onpoc
MaremaTudecKuii JUKTAHT
Pa3zHoypoBHEBbIE 3aaHUS
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OHHBIC TEXHOJIOTHMH IS BBI-
MOJIHEHHS 3adad mpodeccro-
HaJBbHOM JEATCIHHOCTH

II-o/c P 4 temr1 4.3., 4 .4.
P 5 temur 5.1.-5.3.

II-o/c P 5 Temsnr 5.1.-5.3.
P 6 Temr1 6.2.,6.3.,6.5.
IT-o/c P 6 Temn1 6.2., 6.3.
P 8 Temnr 8.1.-8.7.

P 9 temsr 9.1.-9.5.

IT-o/c P 9 Temnr 9.3.-9.5.
P 10 Tema 10.2.

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

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

P 12 temer 12.1.-12.4.

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

P 13 temer 13.2.-13.4.
II-0/c P 13 13.4.

AKTHBHBIE MeTOAbI 00y4eHus:: Oecena, padora ¢
TEKCTOM, TEPEeKpecTHas IUCKyCCHs, MpoOIeMHas
JISKIIKS, JeJIOBas urpa, padoTa B rpyIiax.

Keiic 3aganus
[TpakTrueckas padota
KonrponsHas pabora
OpoHTaTBHBIN OIIPOC
Koncnekr
NnauBuayanbHas
TenbpHas paboTa
Brinonnenue 3k3aMeHaIIOHHO-
ro Tecra

CaMOCTO-

OK 03. IlnanupoBath u pea-
JIM30BBIBATh COOCTBEHHOE
npo(ecCHOHATbHOE ©  JINY-
HOCTHOE pa3BUTHE, IPEIIpH-
HUMATEIbCKYIO JICATCIBHOCTD
B mpodeccuoHaIbHOM cdepe,

P 5 temsr 5.1.-5.3.

II-o/c P 5 temer 5.1.-5.3.
P 6 temp1 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 temn1 9.1.-9.5.

Ilenarormyeckne  TEXHOJIOTHHM:  JIMYHOCTHO-
OpPUCHTUPOBaHHBIE, UH(POPMAIIMOHHO-
KOMMYHHKATHUBHBIC TCXHOJIOIWH, 3JICMCHTLI Kelc-
TEXHOJOTHH, MpoOieMHOoe oOydeHue, MHTErpupo-
BaHHOE 00yYEeHHUE.

YcTHBII onpoc
MaremaTuyecKui JUKTaHT
Pa3zHoypoBHEBbIE 3a1aHUA
[TpakTuueckas pabota
KonTponbhas padota
@pOHTAIBHBIN OIIPOC

ucnoip3oBath 3HaHus 1o Gu- | Il-o/c P 9 Temsr 9.3.-9.5. AKTHBHBIE MeTOAbI 00y4eHus: Oecena, pabora ¢ | Koncnekr

HAHCOBOM I'paMOTHOCTH B pa3- | P 11 temsr 11.2., 11.3. TEKCTOM, NepeKpecTHass AMCKyccus, mnpobiemHas | Pedepar

JTUYHBIX XU3HEeHHbIX cutyarus | Il-o/c P 11 temsr 11.2., 11.3. JIEKIIMSI, IeJIoBast Urpa, paboTa B rpymmax. NunuBuayanbHas  caMOCTOSI-
P 15 remsr 15.1.-15.2. TeJbHas paboTa

OK 04. OddextuHo B3aumo- | P 1, Temsr 1.1. IMenarornyeckue TexHosJorum: nHdopmanmonHo- | TectupoBanue

I[eﬁCTBOBaTB n pa6OTaTB B
KOJIJICKTUBE U KOMaH/IC

P 3 Tema 3.1.

P 6 Temr1 6.2.,6.3., 6.5.
IT-o/c P 6 Temn1 6.2., 6.3.
P 8 temsr 8.1.-8.7.

P11 Temer 11.2.,11.3.

KOMMYHHUKATHBHbIE TEXHOJIOTUHU, 3JIEMEHTHl Kekc-
TEXHOJOTHH, MpoOIeMHOe 00ydeHHE, TEXHOJOTHUS
KPUTHYECKOT'O MBIIUICHUS, HHTETPUPOBAaHHOE 00Y-
YyeHue, OMHapHBIN YpOK.

MaremaTudecKuii JUKTAHT
Pa3zHoypoBHeEBbIE 3aaHUA
Keiic 3amanns
[IpakTuueckas pabora
KonTponbnas pabota

I-o/c P 11 temsr 11.2., 11.3. AKTHBHBIE MeTOAbl 00ydeHmsi: Oecema, mepe- | Pedepar
P 13 remsr 13.2.-13.4. KpecTHasi JUCKyccHsi, JenoBas wurpa, pabora B
IT-o/c P 13 13.4. rpynmnax.
P 15 tempr 15.1.-15.2.
OK 05. OcymectBasate yer- | P 1, temsr 1.1. Ileparornyeckue  TEXHOJIOTHM: JINYHOCTHO- | TectupoBanue
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HYI0 U HOHCBMEHHYI0 KOMMY-
HUKAIMI0 Ha TOCYAapCTBEH-
HOM s3bike Poccuiickont dene-
pauuu ¢ y4yeroM OCOOEHHO-
CTE! COLMAIIBHOIO U KYJIbTYp-
HOT'0 KOHTEKCTa

P 4 temr1 4.2.-.4.4.
II-o/c P 4 Temr1 4.3., 4 .4.
P 5 temsr 5.1.-5.3.

II-o/c P 5 Temnr 5.1.-5.3.
P 7 tema 7.2.

P 14 tema 14.1., 14.3.

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

OPUEHTUPOBAHHBIE, MH(POPMAIMOHHO-
KOMMYHHMKATUBHBIE TEXHOJIOTHH, DJIEMEHTBI KEHC-
TE€XHOJIOTMM, TEXHOJIOTMS KPUTUYECKOIO MBIIILIE-
HUS.

AKTHBHBbIE MeTO/bI 00yueHusi: Oecena, pabora c
TEKCTOM, TEpeKpecTHas ITUCKyCCHs, MpoOIeMHas
JIEKLIKs, JeJloBas urpa, paboTa B rpymnmax.

YcTHBIN onpoc
MarteMaTH4ecKuil TUKTaHT
[TpakTuyeckas pabora
KounTponbnas pabota
@pOHTAIBHBIN OIIPOC
Koncnekr

Pedepar

IIK 1.2. Bemonsasats paboTbl
10 TPAHCHOPTUPOBKE I'PY30B

P 4 temr1 4.2.-.4.4.
IT-o/c P 4 Temr1 4.3., 4 4.
P 5 temsr 5.1.-5.3.

II-o/c P 5 temer 5.1.-5.3.
P 6 temp1 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 temn1 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.

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

P 12 temsr 12.1.-12.4.

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

P 13 temsr 13.2.-13.4.
II-0o/c P 13 13 .4.
P 14 tema 14.1., 14.3.

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

P 15 temnr 15.1.-15.2.

Ilenarormyeckne  TeXHOJIOTMM:  JIMYHOCTHO-
OpUEHTUPOBAHHBIE, nH(OPMAaLIMOHHO-
KOMMYHHMKATHUBHBIE TEXHOJOTHH, 3JIEMEHTBI Kelc-
TEXHOJOTHH, MpoOIeMHOEe O00y4YeHHE, TEeXHOJIOTHS
KPUTHYECKOTO MBIIUICHUSI, HHTETPUPOBaHHOE 00Y-
YeHue, OMHAPHBIN YPOK.

AKTHBHbIE MeTO/IbI 00yueHusi: Oecena, pabora c
TEKCTOM, TIEPEKPECTHasi IUCKYCCUs, TpoOIeMHas
JIeK1UsA, AeNioBas urpa, paboTa B rpymnmnax.

YceTHBII onpoc
PasnoypoBHeBbIe 3a1aHUs
Keiic 3ananus
[IpakTuueckas pabora
KonTponbhas padota
OpOoHTANBHBINA ONPOC

MK 2.2. [Ipon3BOIUTH MOATO-
TOBKY KpaHa U MEXaHH3MOB K
pabore

P 2 temur 2.1.-2.2.

II-o/c P 2 Temnr 2.1., 2.2.
P 9 temnr 9.1.-9.5.

II-o/c P 9 Temsr 9.3.-9.5.
P11 temer 11.2., 11.3.

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

P 12 temnr 12.1.-12.4.

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

Ilenarormyeckue  TEXHOJOTHMM:  JIMYHOCTHO-
OpUEHTHPOBAHHBIE, MH(POPMAIMOHHO-
KOMMYHHKATUBHBIE TEXHOJOTHH, SJIEMEHTHI Kelc-
TEXHOJIOTUH, MpoOJieMHOe OOy4YeHHE, TEXHOJOTHS
KPUTHYECKOI'O0 MBILIUIEHUS, UHTETPUPOBAHHOE 00Y-
YyeHue, OMHApHBIN YPOK.

AKTHBHBIE MeTO/Ibl 00yueHHs1: Oecena, pabora C

YeTHBII onpoc
MaremaTudecKuii JUKTAHT
Pa3znoypoBHEBbIE 3a1aHUA
Keiic 3amanns

CemuHap

[TpakTudeckas pabota
KounTponbnas pabota

I/IH,[[I/IBI/II[yaJ'ILHaH CaMOCTOs-
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P 13 temsr 13.2.-13.4.
IM-o/c P 13 13.4.

TEKCTOM, TEpPeKpecTHas ITUCKyCCUs, MpoOIeMHas
JIEKLKs, AeJloBas urpa, paboTa B rpymnmnax.

TenbpHas paboTa
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