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INOACHUTEJIBHAS 3AIIUCKA
MareMaTHKa

Pabouas nporpamma o61ieo0pa3zoBaTeIbHON yueOHOH AUCIMIUIMHBI_ MaTemMaTuka mpeHa3HaueHa
IUISL U3y4YCHUS] TAaHHOW Y4eOHOM JAUCHMIUIMHBL B NPO(ECCHOHATIBHBIX 00pa30BaTEIbHBIX OPraHU3aIMIX,
peanu3yomux 00pa30BaTEeNbHYI0 MPOrpaMMy CpEIHEro o0Imero odpa3oBaHHs B TpeAeiax OCBOCHUS
OCHOBHOH Tpo(deccroHaNbHONW 00pa30BaTENLHON MPOrpaMMbl Ha 0a3e OCHOBHOTO OOIIEro 0Opa3oBaHUS
IIPU TIOJTOTOBKE CHEIHAINCTOB CPETHETO 3BEHA.
[Tporpamma pazpaboTana Ha OCHOBE:
1. IIpumepHO# mporpaMmbl y4eOHON TUCIHUILIMHBI «MaTemaTtnkay (IpuMepHasi mporpaMma yTBEpIKIeHa
Ha 3aceganuu CoBera IO OLGHKE COJAEPXKAHMS W KadyecTBa MPHMEPHBIX pabouux IporpaMm
0011e00pa30BaTENILHOTO M COIMAJIBHO - TYMaHHUTApHOTO IHKIOB CPEIHEr0 NpOoQPecCHOHATHLHOTO
obpazoBanus [Ipotokon Ne 14 ot «30» HOs0ps 2022);

2. denepanbHOTO TOCYIAPCTBEHHOI'O 00pa30BaTENbHOrO CTAaHJAApTa CpeAHero odmiero oOpa3oBaHUS,
YTBEPKIAEHHOIO NprukazoM MunucrepcTBa oopazoBanus U Hayku P® ot «17» mas 2012 roga Ne 413 (B
penakiuu [IpukasoB Munnpocsenienus: Poccuu ot «12» aBrycra 2022 1. No732);

3. @enepallbHOTO TOCYJAPCTBEHHOTO OOpa3oBaTEeNbHOTO CTaHIapTa CpeaHEero MNpodhecCHOHATBLHOTO
o0Opa3oBaHMs 10 MPOTrPaMMaM TOJATOTOBKHU CHEIHAIMCTOB CPEIHET0 3BeHA 1Mo cnernuaibHocTa 44.02.01
JoumkoabHoe o0pa3oBanue (yTB. npukazoM MunuctepctBa oopazoBanus U Hayku PO ot 17.08.2022 Ne
743)

4. Pabouero yueOHoro mana, pazpadoranHoro B bY «PanyXHUHCKHI MOTUTEXHUYECKUI KOJUICIK» U
YTBEPKJIEHHOTO MpUKa30oM oT «27» utona 2023 roma Ne378.

[Ipu ocBoenuun cnenuanbHocT 44.02.01 JomkoabHoe oOpa3zoBaHue ydeOHas NUCIHUIUIMHA
Martematuka u3ydaercs Kak Oa3oBas y4yeOHas AMCHUIUIMHA OOIIE00pa30BaTENbHOrO IMKJIA C yYETOM
npodeccHOHaTBFHOTO 00pa3oBaHus. YueOHas TUCIHMIUINHA u3ydaeTcs Ha | kypce. OOs3arenbHas yueOHas
Harpy3ka 202 yaca.



1.MACIIOPT PABOYEM ITPOI'PAMMBI YYEBHOMN JUCHUIIIUHBI
«MaTeMaTHKAa»

1.1. O6s1acTh NpUuMeHeHHs padoueil MpPorpaMmbl

PaGouass mporpamma y4eOHON IUCHMILTUHBI SIBISETCS YacThbIO OCHOBHOW MpodeccrOHAIbHON
00pa30BaTeNbHON MPOTpaMMBbl B COOTBETCTBUU ¢ DenepalibHBIM TOCYJAapPCTBEHHBIM 00pa30BaTEeIbHBIM
CTaHJIapTOM MO MOATOTOBKE CHEIUAIMCTOB cpeaHero 3BeHa crnenuaibHoCcTH 44.02.01 lomkoubHoe
o0pa3oBaHmue.

PaGouass mnporpamma yueOHOW  JUCHMILUIMHBI MOXET OBITh HCHOJB30BaHA  JIPYTUMHU
00pa30BaTENbHBIMA  YUPSKICHUSMHU, PEATM3YIONIMMHU  00pa30BaTEIbHYI0 MPOrpaMMy  CPEIHEro
poeCCHOHAIBHOTO 00Pa30BaHUS.

1.2. MecTo yueOHOH TUCHUILIMHBI B CTPYKTYpe Y4eOHOr0 MmjiaHa:

YyeOnass  gucnumuinHa — «MareMatuka», — SBISETCS  YacTbl0  IpEeaMETHOW  00lacTu
00111e00pa30BaTENLHOTO UK YUYEOHBIX AUCIUTIINH.

1.3. Hean y4yeOHOH AUCHUIIMHBI M TPeOOBAaHMSA K pPe3yJbTATAM OCBOCHHUSl Y4eOHOil
AUCHUTINHBI:

Copepxanue mnporpamMmbl y4eOHOM AMCHMIUIMHBI «MaTeMaThka» HalpaBlI€HO Ha JOCTHKCHHE
CHEAYIOIIMX LeJei:

- (opmupoBaHue npeacTaBIeHU 00 UAEIX U METO/IaX MaTeMAaTHKH;

- pa3BUTHE JIOTHYECKOTO U aJTOPUTMUUYECKOTO MBINUJICHUS, HEOOXOIUMOTO ISl PEIICHHS 3aJad 110
CHEIHAbHOCTH.

3agaum OCBOCHUS y4eOHOM TUCIUIUIAHBIL:

- (popMHupOBaHUE OCHOB MaTEMaTUYECKOW KYJIbTYpbI;

- TPUBHUTHE TEPBOHAYAIBHBIX HABBIKOB W YMCHHH [0 NPUMCHCHHIO MATEMATHUYECKUX METOJIOB B
npodeccroHanbHO 1eATeTbHOCTH;

- MOJTOTOBKA 0a3bl JIJIs1 U3YYECHUS AUCITUTUINH, IPUMEHSIOIINX MaTEeMaTHUYE€CKUE METOIBI.

[Tpu peanuzanuu pa3aenoB Kypca yCTaHABIUBAIOTCA MEXAUCUUIUIMHAPHBIE CBA3U ¢ Y I: uHpopmaTHKa,
¢du3nKa, XUMUs1, SJKOHOMHKA.



IlnannpyeMsble pe3y/ibTaThbl OCBOCHHS 0011e00pa3oBaTe/bHON JucHUILIHHBI B c00TBeTCTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

OO011e KOMIeTeH MU

IInanupyemble pe3yJbTaThl 00yUeHHUs

OO0uue (1uunocmuvle u MemanpeomemHvle)

JAucuMminHapHble (npeomemubie)

OK 01. Bri6upatb cioco0bI penieHus
3a1a4 IpoQeCcCHOHATBHOI
IMeATeTbHOCTH IPUMEHHUTEIEHO

K pa3IMYHBIM KOHTEKCTaM

- TOTOBHOCTBb K TpyAy, OCO3HAHNEC NCHHOCTHU MAaCTCPCTBA, pr,I[OJ'HO6I/I€;

- TOTOBHOCThP K aKTHBHOM JACATCIBbHOCTHU TEXHOJIOTHYCCKON M|

CoIaTbHOM HATIPaBJICHHOCTH, CIIOCOOHOCTH WHUIAAPOBATH,
[UTAHUPOBATH U CAMOCTOSITEIIBHO BBITIOJHATE TAKYIO JICATCIBHOCTS;

- MHTEpEC K pa3IMyHbIM chepaM IpodhecCHOHANBHO NeaTebHOCTH,
OBnazieHue YHHUBEPCATbHBIMH YUCOHBIMH MO3HaBATEILHLIMHY]
IMeHCTBUSAMMU:

a) 0A30BBIC JIOTHICCKUE ICHCTBUS:

- CaMOCTOSITENEHO (OPMYyIHpPOBAaTE M aKTyalU3UpOBATh MpodiIeMy,
[paccMaTpUBaTh €¢ BCECTOPOHHE;

- YCTaHABIHMBATH CYIICCTBCHHBIM TPH3HAK WJIA OCHOBaHHSA [UIA
CpaBHEHISI, KJIacCH(UKAIINH U 0000IICHHS;

- OIIPENeIATh LEeNN NeATeIBHOCTH, 3aJaBaTh MMapaMeTPhl U KPUTEPHU HX|
ITOCTHIKEHHUST,

- BBISIBJIATH 3aKOHOMEPHOCTH M MPOTHBOPEYHS B PAaCCMaTPUBACMBIX|
[1BIIEHMAX;

- BHOCHTh KOPPEKTHUBBI B JICATCIBHOCTH, OIICHUBATh COOTBETCTBUE
[PE3yIBTATOB LIENSM, OLCHUBATH PUCKH TIOCIEACTBUI IEATEITHHOCTH;

- pa3BHBAaTh KpeaTHBHOE MEINUICHHE TMIPH pEIICHUH >KU3HCHHBIX|
mpobIeM

0) 6a30BBIC MCCIICIOBATEILCKUE NCHCTBHS:

- BIIQJETh HABBEIKAMH Y4eOHO-HCCIIEOBATEIIECKOM W MPOCKTHOM|
IMesITeTPHOCTH, HABBIKAMH Pa3pEeIICHHUs IPOo0IeM;

- BBISIBJISITH IPUIMHHO-CIICIICTBEHHBIC CBSI3M M aKTyallM3UPOBaTh 33124y,
BbIIBUT'aTh ee JUIsA

IMoKa3aTenbCcTBA CBOMX YTBEP)KICHUH, 3a7aBaTh apaMeTphl U KPUTEpUH|

TUIIOTE3Y peuleHHs, HaXOAWThb apryMEHThI
[pELICHNUS;

- aHaJIU3UPOBATH IIOJYYEHHBIE B XOJC PELICHUS 3aJauyd pPe3yJbTaThl,
[KpPUTHYECKH OLEHUBATh UX JOCTOBEPHOCTD, IPOTHO3UPOBATH H3MEHEHUE
B HOBBIX YCJIIOBHSAX;

-- YMETb IICDEHOCHTb 3HAHMs B II03HABATEIBHYIO M IPAKTUYECCKYIO

00IacTu KUBHCACATCIBHOCTH,

-BJIaJIeTh METOJAMH JJOKA3aTEIbCTB, ATOPUTMAMH PELICHHS 331a4; YMCHNE
(hOopMyITHPOBATH ONIPEAEICHISI, AKCHOMBI M TEOPEMBI, IIPUMEHSTH UX,
[IPOBOANTD JOKa3aTEIbHBIC PACCYXKICHNS B XOZ€ PEIICHHUS 3a/1a4;

- YMETb ONIEPUPOBATH MOHATHSIMH: CTEIICHb YUCIIa, JIOTapU(M YnCIIa;
yMEHHE BBITIOJIHATD BBIYMCIICHHE 3HAYCHHUH U TPe0Opa30BaHus BBIPAKESHHIMA
co cTeneHsMu U JorapupmMamu, npeoopazoBaHus APOOHO-PALHOHATBHBIX
BEIDAKEHU;

- YMETbh ONIEpUPOBATH MOHATHAMH: PALMOHATIBHBIE, HPPallOHAIBHEIC,
[TOKa3aTeIbHbIE, CTETICHHBIE, JIOTapu(MUUECKIE, TPUTOHOMETPHUIECKHE
YpaBHEHHSI 1 HEPAaBEHCTBA, MX CHCTEMBI;

- YMETb ONIEpUPOBATH MOHATHAMHE: (QYHKIIHS, HEPEpbIBHAS (QyHKIHS,
[IPOM3BOIHAS, TIEPBOOOpA3Hasl, ONPENCICHHBIN HHTErpall; YMETh HAXOIUTh
[IPOM3BOIHBIC SIIEMEHTAPHBIX (QYHKINH, UCTIONB3Ys CIIPABOYHbIC
MaTepHallbl; HCCIIEIOBaTh B IPOCTEHIINX CiTy4yasx (pyHKIUH Ha
MOHOTOHHOCTb, HAXOJIUTh HaNOOJIbILINE U HAUMEHBIIIHE 3HAYCHUS
(YHKIMN; CTPOUTH rpahKi MHOTOUYICHOB C MCIIOJIb30BAaHUEM amiapara
MaTeMaTHYeCKOro aHaIN3a; MPUMEHSTh NPOU3BOIHYIO IIPH PELICHHH 3a/1a4
Ha IBIDKCHUE; PEIIaTh IPAKTHKO-OPUCHTHPOBAHHbIC 33/1a41 Ha
HanOObIINE U HANMEHBINNE 3HAUCHNS, HA HAXOKACHHE IyTH, CKOPOCTH U
[YCKOPEHHS;

- YMETb ONIEpUPOBATH MOHATHAMU: PallMOHaIbHAS (yHKINS,
okazaTenbHas QyHKIUS, CTeNeHHas (QyHKIH, JTorapupMUIecKas
(yHKIWSA, TPUTOHOMETpHYeckrne (ZYYHKINN, 0OpaTHBIC (YHKIINN; YMEHHE
cTponTh rpaduky N3ydeHHBIX (PyHKIUH, HCIIOIB30BaTh IpaduKku npu
M3y4EeHUH POLIECCOB U 3aBUCUMOCTEH, IPH PELICHUH 33134 U3 IPyTUX
y4eOHBIX TIPEIMETOB U 3a]a4 U3 PEAIbHO KH3HU; BBIpaxkaTh (OpMyIaMu
3aBUCHMOCTH MEX/y BEINYNHAMHU;

- YMETb pellIaTh TEKCTOBBIE 33/1a41 Pa3HbIX TUIIOB (B TOM YHCIIE Ha
[IPOLIEHTBI, OJH U YacTH, Ha ABMKEHHE, pabOTy, CTOMMOCTb TOBapoOB 1
YCIIyT, HAJIOTH, 3a7a4H M3 00JIAaCTH YIPABICHHUS JINIHBIMI U CEMEHHBIMU
(brHAHCAMM); COCTaBIISATh BRIPAKCHUS, yPABHEHHNSI, HEPAaBEHCTBA U UX
CHICTEMBI 110 YCJIOBHIO 33/1a4H, HCCIIEJ0BATh MOIyYCHHOE PEIICHNE U




- yMETh HHTETPUPOBAThH 3HAHUS M3 Pa3HBIX MPEAMETHBIX 00acTei;

- BBIIBUIaTh HOBBIE WJEH, IpejiaraTb OPUTMHAJIBHBIE IOAXOIbl U
[peLeHus;

I CITOCOOHOCTH HX MCIIOJIb30BaHHS B IO3HABATEIBLHOM M COIMAIBHOMN
[IpaKTHKE

OLIEHUBATH [TPABAOIIO0I00HOCTh Pe3yJIbTaTOB;

- YMETb ONIEPUPOBATH MOHATHAMU: CpeaHee apupMeTHIECKOe, MeIMaHa,
HanOoblIee 1 HAMMEHbBIIIEe 3HAUCHNUS1, pa3Max, AUCIIEPCHs, CTAaHIapTHOE
OTKJIOHEHHUE YHCIIOBOTO HAOOPa; yMETh M3BIIEKAaTh, HHTEPIPETUPOBATh
MH(pOpMaNKIO, MPEACTaBICHHYIO B TaOJIMIaX, HA JUarpaMMax, rpadukax,
OTpaXXAIOIIYI0 CBOWCTBA PEabHBIX IPOLIECCOB U SBICHUH; TPEIICTABIATH
MH(pOPMANHNIO ¢ TOMOIIBIO TAOIHI] ¥ AUArpaMM; HCCIIEI0BATh
CTaTHCTHYECKHE NaHHBIC, B TOM YHCIIE C IPUMEHEHHEM IpadIecKuX
METOIOB M 3JIEKTPOHHBIX CPENICTB;

- YMETb OIIEPUPOBATh MOHATUAMU: CIly4YalHBII OIBIT U CIIy4aliHOE
cOOBITHE, BEPOSITHOCTD CIIy4alfHOTO COOBITHS; YMEHUE BBIYHUCIISATH
BEPOSITHOCTD C UCIIOJIb30BaHHEM TPA()UUECKUX METO/IOB; IPUMEHSTH
(hOpMYJIBI CIIOKCHHS U YMHOKCHHUS BEPOSITHOCTEH, KOMOMHATOPHBIC (DaKThI
1 popMyIbI PU pEIIeHNH 3a]]a4; OLIEHUBATh BEPOSITHOCTH PEabHBIX
COOBITHIT; 3HAKOMCTBO CO CITy4aiHBIMHU BEINYMHAMU; YMEHUE IPUBOINTH
[IpUMEpPBI MTPOSIBICHNS 3aKOHa OOJIBIINX YHCEN B IPUPOTHBIX U
0OIIECTBEHHBIX SBICHUSIX;

- YMETb ONIEpUPOBATH MOHATHUSAMHE: TOUKA, IPSIMasi, INIOCKOCTH,
[IPOCTPAHCTBO, IBYI'PAaHHBIN YTOJI, CKPEIIMBAIOIUECS TIPSIMBIE,
[apauIeNbHOCTD U MEPIEHUKYIISIPHOCTD MPSMBIX U INIOCKOCTEH, yrou
MEXTy MIPSIMBIMH, YTOJI MLy IPSMOM U IJIOCKOCTBIO, YTOJI MEXKILY
[UIOCKOCTSIMH, PACCTOSIHHE OT TOYKH JI0 IFIOCKOCTH, PACCTOSTHUE MEXILY
PSIMBIMH, PACCTOSTHHE MEX]y INIOCKOCTSIMH; YMEHUE HCII0JIb30BATh MTPU
[peLLICHUH 3a1a4 N3y4YeHHbIe (DAKTHl U TEOPEMBI IUIAHUMETPHHU; YMEHUE
OIIeHHBATH pa3Mepbl 00BEKTOB OKPYKAIOIIETO MHPa;

- YMETb ONIEpUPOBATH MOHATHIMI: MHOTOTPAaHHUK, CEUCHHE
MHOTOTpaHHUKA, Ky0, Mapauieenures, Ipu3Ma, MupamMua, Gurypa u
[TOBEPXHOCTH BpAICHU, IUIMHAP, KOHYC, ap, cdepa, ceueHus Gpuryps
BpaleHHs, ITIOCKOCTb, Kacarommasics cepsl, MITHHPA, KOHYyCa, IUTOMaIb
[TOBEPXHOCTH MTUPaMUIbI, IPU3MBI, KOHYyCa, [IIHHPA, IUTOMaIb chepsl,
00BEeM KyOa, IPAMOYTOJIBHOTO TapaUIeICIUIIea, TUPAMUIBI, TIPU3MBI,
LTHHIpa, KOHYCAa, Iapa; YMeHUue n300paaTh MHOTOTPAaHHUKU 1
[MOBEPXHOCTH BPALICHUs, X CEYEHHS OT PYKH, C IIOMOILBIO YEPTEHKHBIX
MHCTPYMEHTOB U 3JICKTPOHHBIX CPEJCTB; YMEHHUE PACIO3HABATH
CHMMETPHIO B IPOCTPAHCTBE; YMEHUE PACIIO3HABATH NIPABUIIEHBIC
MHOTOTPaHHUKH;

- YMETbh ONIEpUPOBATH MOHATHAMHU: JBIXCHUE B IPOCTPAHCTBE, TIOMO00HBIE

(I)I/Il“prI B [IPOCTPAHCTBE; UCIIOJIb30BATH OTHOLICHNC rmomaz[ei/'l




[MOBEPXHOCTEH U 00BEMOB MOAOOHBIX (UTYp IIPU PEILICHUH 3a/a4;

- YMETh BBIYHUCIIATh F€OMETPHUUECKUE BETMUUHBI (JUIMHA, YTOJI, IJIOIIA/b,
00beM, TIOMIa b MOBEPXHOCTH ), HCIONIB3YsI H3y4eHHbIE (GOpMYyIIBI U
METO.IbI;

- YMETb OIIEPUPOBATh IOHATUAMU: IPAMOYTOJIbHASL CUCTEMA KOOPAUHAT,
KOOpPAMHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAISPHOE
[TPOU3BEACHUE, YTOJ MEXKAY BEKTOPaMU, CyMMa BEKTOPOB, IPOU3BEICHHE
BEKTOPA HA YMCIIO; HAXOAUTH C TOMOIIBIO N3YyUEHHBIX (HOPMYIT
[KOOpAMHATHI CEPENUHBI OTPE3Ka, PACCTOSHUE MEXIY ABYMS TOUKAMU;

- YMETb BBIOMPATH MMOJXOSIINA N3YYCHHBII METOJ JUTS PELICHHS 33/1a4H,
[pacrio3HaBaTh MaTeMaTHYecKue (PakThl ¥ MAaTeMaTHYECKHE MOJICIH B
[IPUPOHBIX U OOIIECTBEHHBIX SBJICHUAX, B UCKYCCTBE; YMEHUE IPUBOIUTD
[IPUMEPBI MATEMAaTUYECKUX OTKPBITUI POCCUHCKON U MUPOBOM
MaTeMaTH4YECKOU HayKHU.

- YMETb OIIEPUPOBATh MIOHATUAMU: ONPEACICHUE, aKCUOMA, TEOPEMA,
ciencTBHE, CBOMCTBO, IPU3HAK, JOKA3aTENBCTBO, PABHOCHUIIBHEIE
(bopMyIHpOBKH; yMeHHE (HOPMYIHPOBATH 0OPATHOE U MTPOTHBOIIOIOKHOE
[YTBEpKIEHHE, IPUBOIUTH IPUMEPHI K KOHTPIPUMEPHI, HCIIOIB30BaTh
METOJ, MATEMATUIECKON HHAYKIUH; IPOBOIUTH JOKA3aTEIbHbIE

[pacCy KICHMsI IPU PELICHUU 3a/1a4, OLICHUBATh JIOTUYECKYIO IPABUIILHOCTh
[paccy X aeHUM;

- YMETb OIIEPUPOBATh MIOHATUSAMU: MHOKECTBO, [IOJAMHOKECTBO, ONEPALIUH
HaJ MHOXECTBAMM; YMEHHUE UCIIONIb30BATh TEOPETUKO-MHOKECTBECHHBIN
arnapar Ui OIMCAHUS PEAJIbHBIX IIPOLECCOB U SIBJICHUH NIPU PELICHUU
3a7ad, B TOM YHCIIC U3 APYTUX yUEOHBIX IIPEIMETOB;

- YMETb ONIEpUPOBATH MOHATHAMHU: Tpad, CBI3HBIN Tpad, 1epeBo, IUKI,
rpad Ha IUIOCKOCTH; YMEHHE 33/1aBaTh M ONMCHIBATE TPa()bl pa3INIHBIMU
criocoO6amu; UCTIONBb30BaTh Ipadbl IPH PEIICHUH 3371ad;

- YMETh CBOOO/IHO OIICpHUPOBATH MOHATHAMHE: COYETaHNE, IEPECTAHOBKA,
[HCIIO COYETaHUH, YHCIIO IepecTaHOBOK; OnHOM HproToHa; ymMeHue
IPUMEHSATh KOMOMHATOPHBIE (DAaKThl M PACCYKACHUS ISl pELLICHUS 3a/1a4;
-YMETb OIIEPUPOBATh IOHATUSMU: HATYPAJIILHOE YUCIIO, 1IEJI0E YUCIIO,
0CTAaTOK IO MOJIYJII0, PAllMOHAJIBHOE YUCII0, UPPALMOHAIBHOE YHUCIIO,
MHO>KECTBA HATYPaJIbHBIX, LENBIX, PALIMOHAIBHBIX, JCHCTBUTEIbHBIX
HCelT; YMEHHE UCTIONb30BaTh MPU3HAKH ACITUMOCTH, HAMMEHBIIMH 00
IMenuTeNb 1 HaNMEHbIIIee odIee KpaTHoe, anroput™ EBxinna npu
[PEIIEHNH 3aJa4; 3HAKOMCTBO € Pa3JIMYHBIMU MMO3UILIMIOHHBIMHI CUCTEMaMU
CaHCIeHNS;




- YMETb CBOOO/IHO ONIEpHUPOBATH MOHSITUSIMH: CTEIICHB C LEIBIM
okazaTeseM, KOpEeHb HaTypalbHOM CTENIeHH, CTETIeHb C PallHOHaIbHBIM
[MoKazaTesieM, CTeNeHb C IeHCTBUTENILHBIM (BELIECTBEHHBIM) TIOKA3aTeNeM,
irorapu¢m urcia, CMHyC, KOCHHYC U TaHT€HC TIPOU3BOJILHOTO YHCIIA;

- YMETb ONEPUPOBATH MOHATHIMH: TOXKJIECTBO, TOXKAESCTBEHHOE
peoOpa3oBaHKe, ypaBHEHNE, HEPABEHCTBO, CUCTEMa yPaBHEHHUH H
HEpaBEHCTB, PABHOCHIBHOCTh YPaBHEHUH, HEPABEHCTB U CHCTEM,
[panMoHaNIbHbIC, HPPalMOHAIBHbIC, TIOKa3aTebHbIE, CTEIICHHBIC,
imorapumMdeckne, TPUrOHOMETPUUECKHE YPAaBHEHUS, HEPAaBEHCTBA
CHCTEeMBbI; yMEHHE pelaTh YpaBHEHHUs, HEPABEHCTBA M CHCTEMBI C
[MOMOIIBIO PA3IMYHBIX IPUEMOB; pelliaTh YpaBHEHUs, HEPABEHCTBA U
CHCTEMBI ¢ MapaMeTpoM; IPUMEHSTh ypaBHEHHUs, HEPABEHCTBA, UX
CHICTEMBI JIsl pELLICHUS] MAaTEMAaTHUECKHX 3a/J1ay M 33/1a4 U3 Pa3InuHbIX
oOnacTeil HayKu M peasIbHO# KU3HMU;

-yMeTh CBOOOJIHO ONEPUPOBATh MOHATHIMU: rpaduk GpyHKIUH, 0OOpaTHas
(byHKIMA, KoMIo3unus GpyHKOui, muHelHas QYHKIHS, KBaJpaTHIHAs
(YHKIWSA, cTeTleHHas: QYHKIHS C [ETBIM MTOKa3aTeIeM,
TPUTOHOMETpUYECKHEe (HYHKINH, 0OpaTHbIE TPUTOHOMETPHIECKUE
(yHKIMHM, TOKa3aTeabHas U JorapupMuieckas QyHKINH; yMEHHE CTPOUTh
rpaduky yHKIMH, BBITOIHATH IpeoOpa3oBaHus rpagukoB QyHKIHIA;
yMEHHE HCII0JIb30BaTh rpaduky QyHKIUHA ISl U3yYESHHUS IIPOLIECCOB U
3aBUCHMOCTEH MPH PEIICHHUH 3a/1a4 U3 JPYTHX YU4eOHBIX MPEJIMETOB U U3
[peasbHOM JKU3HH; BBIPAXATh (OpMyIaMu 3aBUCUMOCTH MEXKITY
BEIMYNHAMUY;

[YMEHHE CBOOOIHO ONEpHPOBATh MOHATUSMH: YETHOCTh (DYHKIINH,
[epHOANIHOCTD (DYHKIIH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTh
(YHKIMH, SKCTpeMyM (YHKIMH, HaHOOJIbIIee M HANMCHBIIECE 3HAUCHHS
(YHKIMM Ha TIPOMEKYTKE; YMEHHE POBOIUTD HCCIIEN0BaHNE (DyHKIINM;
[YMEHHE HCIIOIb30BaTh CBOIMCTBA M TpaduKy (PyHKIUHA ISl peIIeHUs
YpaBHEHHI, HEPaBEHCTB M 33/1a4 C TapaMeTpaMu; H300pakaTb Ha
KOOPIMHATHOMU INIOCKOCTH MHOXKECTBA PEIICHUN YpaBHEHUH, HEPABEHCTB U
X CHCTEM;

- YMETb CBOOO/IHO OIIEpHUPOBATh MOHATUSIMH: TIOCIIEI0BATENLHOCTS,
apugmMeTHyecKas Iporpeccusi, FeOMeTpHYecKasi Mporpeccus, 0eCKOHEYHO
yOBIBaroIas reoMeTpuiecKas porpeccusi; yMeHHE 3a1aBaTh
[TOCIIEI0BATENIFHOCTH, B TOM YHCIIE C TOMOIIBIO PEKYPPEHTHBIX (hOPMYIT;
- YMETb OTIEPUPOBATH MOHATHAMU: HETIPEPHIBHOCTD (DYHKIIMHU, ACHMIITOTHI
rpaduka QyHKINH, IepBast U BTOpasi IPOU3BOAHAS (QYHKIIHH,




rCOMETPUYUCCKUI U (DU3UUECKUI CMBICI IIPOU3BOIHOM, TEpPBOOOpa3Has,
orpeeNIeHHbIIT HHTErpajl; yMEHHE HaX0AUTh aCUMITOTHI rpaduka
(bYHKIMH; YMEHUE BBIYHUCIIATH IPOU3BOAHBIC CYMMBI, IIPOU3BEICHNS,
4YaCTHOTO Y KOMITO3ULUH (DYHKIMIA, HAXOAUTh ypaBHEHHE KacaTeIbHON K
rpaduky QyHKIUM;

[YMEHHE HCIIOIb30BaTh IPON3BOHYIO JUIS HCCIEAOBaHUS (pyHKINH, A7
HAaX0>KJEHNS] HAMITYYIIEro PEIIEeHNs] B MPUKIIAIHBIX, B TOM YHCIIE
COLMATBHO-IKOHOMHYECKNX U (PU3NUECKHUX 3a/adax, Ui ONpeeIICHHs
CKOPOCTH ¥ yCKOPCHNS; HAXOUTH TUIOMAAN M 00BEMBI (PUTIYD C ITOMOIIBIO
MHTErpaia; MIPUBOAUTE IPUMEPHI MATEMaTHIECKOT0 MOIEIHPOBAHUS C
moMo1ipto AudGepeHnaIbHbIX YPaBHEHHH;

- YMETh ONIEPUPOBATh MOHATUAMH: KOMIUIEKCHOE YHCII0, CONPSKEHHBIE
KOMIUIEKCHBIE YHCIIa, MOJYJIb U apIYMEHT KOMIUIEKCHOTO Yucia, popma
3ariCcH KOMIUIEKCHBIX yHcel (TeoMeTpHyYecKasi, TPUTOHOMeTprUYecKas U
anreOpanyeckast); yMeTh MPOU3BOANUTH APUPMETHUCCKUC ACHCTBHS C
KOMILTEKCHBIMH YUCIIaMH; IPUBOANUTH IPHUMEPHI UCTIOIb30BaHUS
KOMILIEKCHBIX YHCET;

- YMETb CBOOO/IHO OIIEpHPOBATH MOHATHAMHE: CPEAHEE apupMETHIECKOE,
MenraHa, HanOoJIbIee 1 HAaMMEHbIIIee 3HAUEHHS, pa3Max, AUCTIepCHs,
CTaHJapTHOE OTKJIOHEHME ISl ONMCAHUS YUCIIOBBIX JAHHBIX; YMCHHE
icclieIoBaTh CTATUCTUYCCKHUE JaHHbIE, B TOM YHCIIE C IPUMEHEHUEM
rpa4ecKuX METOJIOB M AJIEKTPOHHBIX CPEICTB; Tpa()UUECKH UCCIEe0BATh
cOBMeCTHBIE HAOIOICHUS C TIOMOIIBIO TMarpaMM PacCEUBaHUS U
NIMHEHHOU perpeccuy;

- YMETb HaXOANUTh BEPOSITHOCTH COOBITHI C HCIOIBb30BaHUEM TpauIecKux
METOI0B; IPUMEHSTH IS PELICHHS 3a1a4 (POPMYJIIbI CIIOKEHHS 1
[YMHO>KCHHS BEPOSITHOCTEH, (POpMyITy ITOJTHOH BEPOSTHOCTH, (HOpMyITy
bepHyi, koMOMHATOpHBIE (DAaKTHI M (POPMYJIBI; OLICHUBATH BEPOSTHOCTH
[PEaTbHBIX COOBITHI; yMEHHE ONICpPUPOBATH MOHITUAMH: CITydaiHast
BEJIMYNHA, PACIPEACICHNE BEPOSITHOCTEN, MATEMaTHUECKOE OKUIAHUE,
Imrcriepcys U CTaHAAPTHOE OTKIIOHEHUE CITy4aiHOM BETMUUHBL, (DYHKIIHN
[pacTipesielleHus ¥ INIOTHOCTH PaBHOMEPHOT'0, TOKAa3aTeIbHOTO U
HOPMAaJIbHOTO pacHpeeieHHit; YMEHHEe UCTIONIb30BaTh CBOICTBa
M3y4eHHBIX paclpeeeHUH I pelIeHus 3a/1a4; 3HaKOMCTBO C
[OHATHAMM: 3aKOH OOJIBIIINX YHCEN, METObI BEIOOPOYHBIX UCCIIEIOBAHNII;
[YMEHHE IPUBOANTH IIPUMEPHI MPOSIBICHNS 3aKOHA OOJIBIINX YHCET B
[IPUPOTHBIX ¥ OOIIECTBEHHBIX SBICHHSIX;

- YMETb CBOOO/IHO OTIEpHPOBATH MOHSATHUSIMHU: TOUKA, IIPSIMasi, INIOCKOCTB,
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[IPOCTPAHCTBO, OTPE30K, JIyd, INIOCKUH YroJl, ABYIPaHHBIH yToJI,
TpEeXTpaHHBIN YIoJl, IepeceKaroIuecs, napanieIbHble U CKPEIIUBAIOIHECs
[psiMble, TAPaJUIEILHOCTD ¥ MIEPHECHAMKYIISIPHOCTD MPSMBIX U IUIOCKOCTEH,
YTOJI MEK/TY MPSIMBIMH, YTOJI My IPSMOM U TJIOCKOCTBIO, YTOJl MEXKILY
[UIOCKOCTSIMH; YMEHHE MCIIOJIb30BATh MPH PEIICHUH 3a/1a4 U3Y4YCHHbIC
(haKTBI ¥ TEOPEMBI INIAHUMETPUH; YMEHHE OLICHUBATh Pa3Mephl OOBEKTOB B
OKpYXKAIOIIEM MUPE; YMEHHE OTIEPUPOBATH MMOHATHSIMHI: MHOTOTPaHHHK,
ccueHre MHOTOTPAHHKKA, TPABMIIbHBIN MHOTOTPAHHHUK, TIPH3MA,
pamMuaa, Gurypa v IOBEpXHOCTH BPAIIEHHS, IMINHAD, KOHYC, 1Iap,
cepa, pazBepTKa MOBEPXHOCTH, CEUCHUsI KOHYCa U LIMJINHIPA,
TapaJuleNbHbIE OCH MM OCHOBAHMUIO, CEYEHHE I1apa, IIOCKOCTb,
Kacatolascs cepbl, NWINHAPA, KOHyCca; yMEHUE CTPOUTh CCUCHHE
MHOTOrpaHHUKA, N300pakaTh MHOTOTPaHHUKH, (QUTYPBI M IOBEPXHOCTH
BpallleHHsl, X CEYEHHsI, B TOM YHCJIE C TOMOIIBIO JIEKTPOHHBIX CPEJICTB;
yMEHHE IIPUMEHSTh CBOMCTBA FEOMETPUUECKHUX (PUTYp, CAMOCTOSTELHO
(hOpMyITHPOBATH OIIPEAEICHHS N3ydaeMbIX (DUTYp, BBIABUTATH THIIOTE3bI O
CBOICTBaX M IpU3HAKaX TeOMETPUIECKUX (UTYpP, 0O0OCHOBBIBATH WIIN
OTIpOBEpraTh NX; YMEHHUE IIPOBOANTH KIACCH(PHUKAINIO GUTYD IO
[PA3JINYHBIM IIPU3HAKAM, BBIITOJIHITH HEOOXOIMMBIE TOTIOIHNUTEIbHbIE
[IOCTPOCHHUS;

- YMETh CBOOOIHO ONIEPUPOBATH MOHATUSAMHU: TUIOLIAb GUTYPBI, 00BEM
(bUrypbl, BEIMUUHA YIJIa, PACCTOSIHUE OT TOYKH JI0 IFIOCKOCTH, PAaCCTOSTHHUE
MEXXTy MPSIMBIMH, PACCTOSHHE MEXK/Ty TUIOCKOCTSIMH, IIOIMIaAb chepsbl,
[uTOIa (b TOBEPXHOCTH MUPAMHU/IBL, IPU3MBI, KOHYyCa, HWIHHIPa, 00beM
KyOa, IpsIMOYTOJIEHOTO Mapaieeuneaa, MMPaMyiIb, IPU3MBI,
[MITHHIPA, KOHYCAa, Iapa; YMEHNE HaXOJUTh OTHOIIEHHE 00BEMOB
OTOOHBIX QUTYP;

- YMETh CBOOO/IHO ONIEpHPOBATH MOHSATHSMHU: ABHKEHHUE, TApaIICIbHBIN
[IepeHoc, CHMMETPHS Ha INIOCKOCTH M B IPOCTPAHCTBE, TIOBOPOT,
peoOpa3oBaHue MO00HS, TTOKOOHbIE (DUTYPBHI; YMEHHE PACIIO3HABATh
[paBHBIE 1 IOAOOHBIE (PUTYPBI, B TOM YHCIIE B IPUPOAE, UCKYCCTBE,
ApXUTEKTYpe; YMEHHE UCIIOIb30BaTh T€OMETPHUYECKIE OTHOLICHUS,
HAaXOAUTh TCOMETPUYECKUE BETUUMHEI (JUIMHA, YTOJI, IJIOMIa1b, 00beM) Ipu
[PELLICHUH 33124 U3 IPYTUX YYeOHBIX MPEAMETOB U U3 peajlbHOW )KU3HH;

- YMETh CBOOO/IHO OIIEpHUPOBATH MOHATHAMHE: MPSIMOYTONbHAs CHCTEMA
KOOpIMHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPANHATHI BEKTOpPA, CyMMa
BEKTOPOB, IPON3BEACHIE BEKTOPA Ha YHCII0, PA3JI0KEHUE BEKTOPA T10

63.31/ICY, CKaJIPHOC MPOU3BCACHUC, BEKTOPHOC IIPONU3BEACHUC, YTOJI MCIKIY
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BEeKTOpaMH; YMEHHE HCIIOJIb30BaTh BEKTOPHBIN 1 KOOPAUHATHBIM METO
IUIst peleHns] TeOMETPUYECKUX 3a/1ad M 331a4 APYTuX ydeOHbIX
[IpeIMETOB; OIIEPUPOBATh MOHATHAMU: MaTpuIla 2x2 u 3x3, onpeAeauTenb
MaTpUIIBI, TCOMETPUYECKUI CMBICIT OIIPEeTUTEN;

- YMETh MOJICTUPOBATh pPealbHble CUTyalluH Ha A3bIKE MAaTEMaTHUKH;
COCTABIISATh BBIPKEHHS, YPAaBHEHHUS, HEPABEHCTBA M X CHCTEMBI TI0
[YCIIOBHIO 3a[a4H, HCCIEAOBATh IIOCTPOCHHBIC MOJIENH C HCTIOJIb30BAHUEM
anmapata anreOpsl, HHTEPIPETHPOBATH MOTYYEHHBINH pe3yiIbTaT; CTPOUTh
MaTeMaTHIeCKHE MO C IOMOIIBIO0 TEOMETPHUIECKUX NOHITHI 1
BEJTMYMH, PELIATh CBSI3aHHbIE C HUMU IMPAaKTHYECKUE 3a/1a4H; COCTaBIATh
BepOATHOCTHYIO MOJEIb U HHTEPIPETUPOBATh MOIyYCHHBIH pe3ybTar;
[peIaTh MPUKIIAJAHBIE 3a7]a4l CPeICTBAMHU MaTeMaTHYECKOTO aHaJIn3a, B
TOM 4HCIIe COIMAIbHO-3KOHOMUYECKOT0 U (PU3UUECKOT0 XapaKTepa;

- YMEHHUE BEIOMPATh MOIXOAAIIMNA METOA IS PEIICHUS 3a/1a4l; IOHUMaHHe
3HaYMMOCTH MaTeMaTHKH B N3yYEHHH MPUPOIHBIX U O0OLIECTBEHHBIX
[IPOLIECCOB U SIBJICHUI; yMEHHE PAcIIO3HABATh MPOSBICHUE 3aKOHOB
MaTeMaTHKH B ICKyCCTBE, YMEHHE IPUBOIUTE IIPHMEPEI MATEMaTHUECKUX
OTKPBITUI POCCUMCKON U MUPOBOI MAaTEMaTUUYECKOW HAYKH

OK 02. Vcnonp30BaTh COBpEMEHHEIE
CpeacTBa MOUCKA, aHAIN3a U
MHTEpIpeTanul nHGopManum, 1
I/IH(l)OpMaI_II/IOHHI)Ie TEXHOJIOTUH AJIA
BBIMIOJTHEHHS 3144 PO ECCUOHATBHOM
e TeTbHOCTH

B 00macTy IEHHOCTH HAYYHOTO ITO3HAHMSA:

-c(hopMHUPOBaHHOCTD MHUPOBO33PEHU, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsS HayKd M OOIIECTBEHHOH MpPaKTHKH,
OCHOBAaHHOTO Ha JMAJIOre KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO)
CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

- COBEPIICHCTBOBAaHUE SI3bIKOBOM W UYMTATENbCKOW KyJIBTYPbl Kak|
CpPECTBA B3aUMOJACHCTBUS MEKY JIFOABMU U [TO3HAHUS MUPA;

OCO3HaHHUC IOCHHOCTH Hay‘IHOﬁ

MOPOCKTHYIO M HCCICAOBATCILCKYHO  ACATCIBHOCTD

JIeSITENIbHOCTH, ~ TOTOBHOCTH
OCYIIECTBIISATH
MHIMBHIYalIbHO U B TPYIIIE.
OBnajieHie  YHHBEPCATbHBIMH yueOHBIMH
IMelCTBUAMU:

B) paboTa ¢ HHpOpMAaIHeii:

- BJIAACTh HaBbIKaMH IMOJYYCHUS I/IH(l)OpMaI_II/II/I N3 MCTOYHHUKOB PAa3HBIX|
THITOB, CaMOCTOSITEITHHO OCYIIIECTBIIAT TIOHCK, aHanm3,
CUCTCMATHU3AllUI0 U UHTCPIIPECTALTUIO I/IH(I)OpMaI_[I/II/I Ppa3IMYHbIX BUIOB U
hopM mpencTaBlIcHS,

- co3/aBaTh TEKCTHl B Pa3iIMYHBIX (popMarax € y4eToOM HA3HAUYCHUS]

MHpOPMAIMK M IIENEBOW ayIUTOPHH, BHIOMpas ONTUMAIBHYIO (OpMY

MPEACTABJIICHUA U BU3YyaJIU3allUN;

NO3HABAaTCIbHBIMHUPALINOHAIBHBIC,

YMETb  OIEPHPOBaTh  MOHATUSMH:  palUMOHAIbHAsS
byHKIHA, byHKIHA,
(YHKIMS, TpUrOHOMeTpuueckne (YHKIMH, oOpaTHbIe (QYHKUIUH; YMEHHE
cTpouTh rpadMKu HM3YyYeHHBIX (YHKIHMHA, HCIONb30BaTh TpadUKH IIPH
M3y4eHUH INPOLECCOB M 3aBHCHMOCTEH, NMPU PELICHHH 3aJad U3 APYTUX
y4eOHBIX NMPEJMETOB M 3a/1a4 M3 PeallbHOM KHM3HU; BhIpaxkaTh (Gopmynamu

3aBUCUMOCTH MEKIY BECIMUMHAMMU,

byHKIUA,

[oKazaTeIbHas CTeTIeHHas norapupmMudeckas

YMETb  ONEpUpPOBATH
peoOpa3oBaHue,
PaBHOCHIIBHOCTD

MOHATHAMH:  TOXIECTBO, TOXJECTBECHHOE
HEpaBEHCTBO, CHCTEMa YypaBHEHHH N
YpaBHEHHUH, HEPaBEHCTB

IIOKa3aTCJIbHBIC,

ypaBHEHHE,

HCPABCHCTB, n  CHCTEM,

HMppaLuOHAIIbHEIE, CTENIEHHbIE,
lorapumMuyeckre, TPUTOHOMETPUYECKHE YypaBHEHHS, HEPABEHCTBA U
CUCTEMbI; YMETh pC€llIaTh YpaBHCHUA, HEPABCHCTBA U CUCTEMBI C ITOMOIIBIO|
[Pa3JIMYHBIX TMPHUEMOB; pelIaTh YPaBHCHUA, HEPABECHCTBA U CUCTEMBI (]
[apaMeTpoM; MNPUMECHATH YpPaBHCHHUA, HCPABCHCTBA, HUX CHCTCMbI JId|
[PCHICHUA MAaTCMAaTUYCCKUX 3a/lad 1 3aJa4 U3 pas3IMdHbIX obOiacTei HayKH U
[peanbHOM )KU3HU;

- YMeThb CBOOOJHO ONEPUPOBATH MOHITHAMH: IBIDKCHHE, ITapauIeIbHBIA
epeHoc,

CUMMCTpHUA Ha IUIOCKOCTH W B IIPOCTPAHCTBC, IIOBOPOT,

peoOpa3oBaHue 1MONO0MS, TMONOOHBIE (UIYPBI; yMETh paclO3HABAThH
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nHdopManuy,
COOTBETCTBHE IIPABOBBIM M MOPAIbHO-3THUECKUM HOpMaM;

- OLCHMBAThb JOCTOBCPHOCTH, JICTUTUMHOCTH €¢
- HCIIOJIb30BaTh CpPCIACTBA I/IH(I)OpMaHI/IOHHI)IX U KOMMYHUKAIIMOHHBIX]

TEXHOJIOTMA B  PELIEHMH KOTHUTHUBHBIX,
OpraHU3AIMOHHBIX 33/ad C COOJNIOZeHHeM TpeOOBaHUM 3PrOHOMUKH,
TeXHUKH OE30IMacHOCTH, THUTHEHBI, PECypcocOepex eHHs, NPaBOBBIX H

BTHYECKNX HOPM, HOPM MH(OPMALMOHHOM 6€3011acHOCTH;

paBHbIE W TONOOHBIE (UTYpPBHl, B TOM 4YHCJIE B MPUPOJE, HCKYCCTBE,

APXUTCKTYPE, YMETH HCIIOJIB30BAaTh TCOMETPHUUICCKUEC OTHOIIICHHA,

HAXOJJUTh TEOMETPUYECKUE BEJIMYNHBI (JJIMHA, YTOJ, IUIOWab, 00beM) IPH

KOMMYHUKATHUBHBIX HpCUICHUM 3aJa4 U3 APYTrux y‘Ie6HLIX MMpeaAMETOB U U3 peanLHoﬁ KU3HHU

- BJAieTh HAaBHIKAMH pPACIO3HABAHMSA U 3alIUTHl HH(pOpMAaLWH,

MH(OPMAIIMOHHOW 6€30IIaCHOCTH JINYHOCTH
OK 03. [InanupoBath u B o6nactu 1yXOBHO-HPaBCTBEHHOT'O BOCITUTAHHS: - yMeTb OIEepPHPOBATh IOHATHAMHU: palMOHANbHbIE, HppalOHAJbHEIE,
[pEaIN30BBIBATH COOCTBEHHOE -  copMHpPOBaHHOCTH  HPABCTBEHHOTO  CO3HAHMWS, ATHYECKOIO[IOKAa3aTesbHbIE, CTENCHHBIE, JOrapu(MHUYECKUEe, TPUTOHOMETPUUECKHE
po(hecCHOHAIBHOE U TUYHOCTHOE [IOBE/ICHHMS; ypaBHEHHS M HEPAaBEHCTBA, HX CHCTEMBI;

[pa3BUTHE, IPEANPUHUMATEIBCKYIO
InesiTeNnbHOCTD B MPO(eCCHOHATBHOM
cepe, HCTIONB30BATH 3HAHMUS 10
(bMHAHCOBOI IPaMOTHOCTH B
[Pa3TMYHBIX )KH3HCHHBIX CUTYAIIHSIX

- CITOCOOHOCTE OLICHUBATHL CHUTyallMIO W T[PUHHUMATb OCO3HAHHBIC
[PCHICHUA, OPUCHTHUPYACH Ha MOPAJIbHO-HPABCTBCHHBLIC HOPMBI U
IHCHHOCTH,

- OCO3HAaHUC JINYHOTO BKJIaJa B IOCTPOCHUC YCTOI\/’I‘H/IBOFO 6yz[y1_uer0;

- YMETH OICpUpoOBaTh TIOHATUSAMU MHOTOr'paHHUK, CCUCHMNC]

MHOTOTpaHHUKA, KyO, THapajuienenuie], Npu3Ma, nupamuaa, Qurypa u
[TOBEPXHOCTh BpAIlEHHS, IWIMHAP, KOHYC, map, cdepa, cedeHust Gurypsl
BpaleHHs, TTIOCKOCTh, Kacatomasicsi cepsl, NMINHIPA, KOHyca, TUIOMIAb

- OTBETCTBCHHOE OTHOIICHHEC K CBOMM DOAUTEISIM W (WIH) APYTHM
UIEHaM CEMbH, CO3JJaHHUI0 CEMbUM Ha OCHOBE OCO3HAHHOTO MPUHSATHS]
[IEHHOCTE! CEMEWHOM KM3HU B COOTBETCTBUM C TPAJAMULMSAMU HAPOJOB
Poccuu;

OB1ajieHNE YHUBEPCANbHBIMU PErYISATUBHBIMU ACHCTBUSIMU:

a) caMOOpTraHu3aIlys:

- CaMOCTOATEIbHO OCYLIECTBIATh II03HABATEIBHYHO JEATEIbHOCTD,
BLISIBJIATH MPOOJIEMBI, CTAaBUTh M (OPMYIHPOBATh COOCTBEHHBIC 3a/1a4H|
B 00pa30BaTEIHHOMN NEATCIHHOCTH U )KU3HEHHBIX CUTYAIIHAX;

- CaMOCTOSITENIFHO COCTaBILATh IUIAH PEIICHHS INPOOIIEMBI C YIETOM
MMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IPEAMIOYTCHUIH;
- 1aBaTh OLICHKY HOBBIM CUTYallUsIM;

CrI0COOCTBOBATh (POPMHUPOBAHHIO M TIPOSIBICHHUIO IIUPOKOI dpYIHMLINH B
[pa3sHBbIX o0macTax 3HAHUH, IIOCTOSIHHO MOBBIIIATH CBOH
00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

CIIONIb30BaTh IMPUEMbl pe(IeKCHU Ul OLEHKH CUTyaluH, BbIOODA
BEpPHOT'O PEILCHUS;

- YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMAThH PEIICHUS IO X
CHUOKEHHUIO;

B) 3MOLIPIOHaJ'ILHLII7[ HHTCIIJICKT, Hpeunonara}omm‘/i C(i)OpMPIpOBaHHOCTLI

[TOBEPXHOCTH THPaMHUIBI, TIPU3MBL, KOHyCa, OWIMHAPA, IDIOMAans chepsl,
00BeM Ky0a, MPSMOYTOJBHOTO MapajUielieluIie]a, THPaMHUIBI, TIPH3MEI,
IUTUHIpA, mapa;
[TOBEpXHOCTH BpAICHUS, UX CEUEHHUS OT PYKU, C NMOMOILBIO YEPTEKHBIX|

KOHYca, yMeHHe u300paxaTh MHOTOTPaHHUKU U
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB; YMETh PACIIO3HABATh CUMMETPUIO
B IPOCTPAHCTBE; YMETh PAaCIO3HABATh IPABUIbHBIC MHOTOTPAHHUKY;

- YMETb OIIEPUPOBaTh MOHATHUSIMM: IPSIMOYTOJIbHAs CHUCTEMa KOOPJIMHAT,
KOOpIUHATBl TOYKH, BEKTOpP, KOOPJAMHATHI BEKTOpa, CKAJIIPHOE
[IPOU3BEICHUE, YIOJI MEXIY BEKTOpaMH, CYMMa BEKTODPOB, IIPOU3BEICHUE
BEKTOpa Ha YHCIO; HAXOAWUTh C IIOMOLIBIO M3YYEHHBIX (QOpMYyI

[KOOPAWHATBI CEPCANHDBI OTPE3Ka, paCCTOAHUC MEKAY ABYMS TOYKAMU

BHyTpeHHeﬁ MOTHUBAIIUU, BKHIO‘IaIOH.[eﬁ CTPCMJICHUC K OOCTHKCHUIO|
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e U yclexy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMEHHE JAEHCTBOBATb,
ICX 0151 U3 CBOMX BO3MOKHOCTEH;
- OMIIATHUH, BKIIOYAIOUIEH CIIOCOOHOCTh MOHMMATh 3MOIMOHAIBHOE

JAPYTHUX,
KOMMYHUKaIIWH, CIIOCOOHOCTE K COYYBCTBUIO U COICPCIKNBAHUIO,

COCTOSIHHC YUYUTBIBATH €ro npu OCYIICCTBJICHNU

- COLMAIBHBIX HABBIKOB, BKIIOYAIOMIMX CHOCOOHOCTH BBICTPAWBATH)
OTHOIIECHWSA C JPYTMMH JIFOABMH, 3a00THUTHCS, MPOSBIATH HHTEPEC U
[paspemaTb KOHQIUKTHI

OK 04. DddexrrBHO
B3aMMO/ICHCTBOBATh U paboTaTh B
KOJUIEKTHBE ¥ KOMaH e

FOTOBHOCTD K CaMOpa3BUTHIO, CaMOCTOSTEIHHOCTH 3|
CaMOOTIPEICIICHUIO;

-OBJIaJICHNC HAaBBIKAMU Y4eOHO-HCCICIOBATEIBCKON, MPOCKTHOH |
COLIMAILHOM JeSATEeIbHOCTH;

OB1ajicHUE YHUBCPCATbHBIMA KOMMYHUKATHBHBIMU JICHCTBUSMHU:

0) coBMEeCTHasI ISATEIBHOCTD:

- TOHMMAaTh W WCIONB30BaTh NpPEUMyIIeCTBA KOMAaHIHOH 1
MHAWBUYaTbHOHN pabOTHI;

- TPUHUMATH IIEJTH COBMECTHOW JEATEIIFHOCTH, OPTaHM30BHIBATH ¥
[KOOpAWHUPOBATh ACUCTBHS IO €€ JOCTIKCHHIO: COCTaBILITH IUIaH]
IMeCTBUH, pachmpenensTh pOJIHM C YYEeTOM MHEHHH yYaCTHHUKOB
00CYX/1aTh PE3yIbTaThl COBMECTHOMN pabOTHI;

- KOOPJIMHUPOBaTh M BBIMOJHATH PabOTy B YCIOBHSAX peabHOTO,

BUPTYJILHOI'O 1 KOMOWHHPOBAHHOTO B3aMMOJICHCTBHS;

- OCYHICCTBJIATH MMO3UTUBHOC CTPATCTUYCCKOE IMMOBECACHUC B Pa3IMYHBIX
CUTyalusXx, IIPOSABIATH TBOPYCCTBO u BOO6pa)K€HI/IC, OBITH
IMHUIIMATHBHBIM.

OBJaJeHIe YHUBEPCAIBbHBIMHI PEryJISTHBHBIMH JACHCTBUSAMU:

T') IpUHATHE ceOs U IPYTUX JFOICH:

- NPUHAMATh MOTHBEI W apryMEHTHl IpPYIHX JIFOJCH NpH aHalu3e
[Pe3yIBTaTOB ACSTEIBHOCTH;

- PU3HABATH CBOE IIPABO M MPABO JPYTHUX JIOAEH HA OMINOKHU;

- pa3BHBATh CIIOCOOHOCTH MOHMMAaTh MUP C TIO3UIIMHU JIPYroro YesioBeKa

- YMETb OIEPUPOBaTh IOHATHUAMHU: CIy4YalHBIH ONBIT U CIly4alHOE

cOOBITHE, BEPOSITHOCT  CIy4alHOTO COOBITHS; YMETh  BBIYMCIIATH
BEPOSITHOCTh C HCIIOJIb30BAHHEM TI'paUUECKUX METO/OB; MPUMEHSTH
(hOpPMYJIBI CIIOKEHUSI 1 YMHOXKEHHSI BEPOSITHOCTEH, KOMOUHATOPHBIE (haKThI
1 GopMynbl NpU peuIeHHH 33/a4; OLEHWUBATh BEPOSTHOCTH pEabHBIX
COOBITHIT; 3HAKOMCTBO CO CIyYalHBIMH BEMYWHAMH, YMEHHE IPUBOIUTH
MpUMEPHl  MPOSBICHUS 3aKOHAa OONBIIMX YHCET B MNPUPOIHBIX 1
0OIIIECTBCHHBIX SBICHUSX

YMETh CB060,I[H0 OIICPpUPOBATH MNOHATUAMU:

CTEIEHb C LEeJBIM
[OKa3aTesieM, KOPeHb HATYPAIbHOH CTENEHH, CTEIECHb C PAalMOHAIBHBIM|
[OKa3aTeieM, CTEIICHb C ICUCTBUTEILHEIM (BELIECTBCHHBIM) [TOKA3aTeIIeM,
lorapu¢m urcia, CHHyC, KOCHHYC U TaHT€HC IIPOU3BOJIBLHOTO YHCIIA;

- yMeTh CBOOOJIHO ONEpHPOBaTh MOHATUSAMHU: Tpaduk (yHKIMH, 0OpaTHas
(YHKIMS, KOMIO3ULMS (QYHKUMH, JuHeHHas (yHKUuUs, KBajpaTHuHAas
(byHKIA, byHKIMS c
TpUrOHOMeTpHYeckue  (GyHKIOMH,  OOpaTHbIE  TPUTOHOMETPHYCCKHE
(bYyHKIUH, TIOKa3aTenbHas U Jorapudmudeckas GpyHKIHH; YMETh CTPOHTH
rpaduKu QYHKITUA, BEITOTHATH IIpeoOpa3oBaHus rpadukoB GyHKIHI;

- YMETh HCIOJNB30BaTh IpadMkd (QYHKIMH U M3y4EeHHs IIPOLECCOB H
3aBHCHMOCTEH NIPH PEIICHUH 337ad U3 APYTHX Y4eOHBIX IPEIMETOB H U3
[peanbHOM BBIp@XaTh  (HOpMyIaMu MEXKTY

CTCIICHHAsA LECJIBIM IIOKa3aTciieM,

KU3HU; 3aBUCUMOCTH
BEJIMYMHAMU;
- CBOOOJIHO OIIEPHPOBATh MOHATHUSMH: YETHOCTh (DYHKLIMH, IEPHOJAUIHOCTD

MOHOTOHHOCTbH

(YHKIMH,  OTpaHHUYEHHOCTb  (PyHKUIUH, GbyHKIMH,
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bKCTpeMyM (YHKIIMHU, HAaHOOJIbIlIee ¥ HAMMEHBIIICE 3HAUCHUs (DYHKIMU Ha|
[IpOMEXyTKEe; YMETh IIPOBOIUTH HCCIIEIOBAHUE (DYHKIUH;

- YMETb HCIIOJIb30BaTh CBOMCTBAa M Tpaduku (QyHKUMH JUIS pelieHHs
ypaBHEHHMI, HEpPaBEHCTB W 3ajady C IapaMeTpamu; H300paxkaTh Ha|
KOOPIMHATHOM IVIOCKOCTH MHOKECTBA PELIEHUI YypaBHEHUN, HEPABEHCTB U

X CUCTEM

OK 05. Ocy1ecTBisTh YCTHYIO U
[TICEMCHHYI0 KOMMYHHUKAIIUIO HA
rOCyAapCTBEHHOM sA3bIKe Poccuiickoil
Deneparyy ¢ y4eToM 0COOCHHOCTEH
COLIMATIBHOTO M KyJIBTYPHOTO
KOHTEKCTa

IB 007acTi 3CTETUYIECKOTO BOCITUTAHUS:
- 3CTETHYECKOE OTHOILICHNE K MUPY, BKIIFOYAs 3CTETUKY ObITa, HAYIHOTO
M TEXHHYCCKOTO TBOPYECTBA, CHOPTa, TpyAa M OOIIECTBCHHBIX
OTHOIIICHHIA;

- CITOCOOHOCTH BOCIIPHHUAMATH PAa3IMYHBIC BUIBI UCKYCCTBA, TPAIHUIINH 1]
TBOPUECTBO CBOEr0 M JPYIMX HApPOJIOB, OUIYIIATh SMOIMOHAIBHOE
BO3/1€HICTBUE UCKYCCTBA;

- y6e)I(,£[eHHOCTI) B 3HAYUMOCTHU  JIA JINYHOCTHU u O6HIGCTB3.
OTCUYCCTBECHHOI'0O W MHPOBOI0 HCKYCCTBA, JTHHYCCKUX KYJIbTYPHBIX|
TpaIuIUi ¥ HAPOJHOTO TBOPUECTBA;

- TOTOBHOCTh K CAaMOBBIDRKCHHIO B Pa3HBIX BHAAX HCKYCCTBa,
CTpEMIICHHC TIPOSBIATH Ka4eCTBa TBOPUYCCKOH IMTHOCTH;

OBTaieHIe YHUBEPCANEHBIMA KOMMYHUKATHBHBIMU TEHCTBHAMHU:

a) OOIIICHHE:!

- OCYHICCTBJIATH KOMMYHUKAIIUU BO BCCX C(bean KU3HU,

- pacrio3HaBaTh HEBEPOAIBHBIC CPEICTBA OOIICHIS, TOHUMATh 3HAUCHHE
COIMANILHBIX 3HAKOB, pACIO3HABATh MPEAMOCHUIKH KOH(JIUKTHBIX|
CUTyaliii ¥ CMSr4aTh KOH(IUKTHI;

n JIOTHYHO n3jaaraTtb

- pasBepHYTO CBOIO

I[MCITIOJIb30BAHUEM S3bIKOBBIX CPCACTB

TOYKY 3pEHU ¢

- YMETh OIIEpPHpPOBATh IMOHATHAMH: CpefHee apH(METHYECKOe, MeIHaHa,
HanOobIIee M HaMMEHBINCEe 3HAUCHHS, pa3Max, JUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMeHHEe H3BICKaTh, WHTEPIPETHPOBATH
mH(pOpMaNHIio, PEICTABICHHYIO B TaOJINIax, HA JUarpaMMax, rpadukax,
OTpaXXAIOIIYI0O CBOMCTBA PEAJBbHBIX IPOLECCOB U SBJICHHUH; IPEICTaBIATH
c

mHpOpMannIo TalIuI

CTaTUCTUYCCKUC JaHHBIC, B TOM YHCJIC C IMNPHUMCHCHUEM rpaq)nqecm/lx

IIOMOIIBIO n  Jguarpamm; HCCJICAOBATH

MCTOIOB 1 3JICKTPOHHBIX CPCIICTB,

- YMETH OICpUpPOBaATh MNOHATUAMMU TOYKa, npsamas, IIJIOCKOCTD,

[POCTPAHCTBO,  IBYTPAHHBIHA CKpEIINBAIONIHECS
[apauIebHOCTh M NEPHEHANKYISIPHOCTh NPSMBIX M IUIOCKOCTEH, yTroin

yrod, MIpsIMBIE,
MEXIy MPSIMBIMH, YIOJ MEXIy MNpsIMOH M INIOCKOCTBIO, YrOJN MEXIy
[UIOCKOCTSIMH, PAcCTOSIHHE OT TOYKH A0 IUIOCKOCTH, PACCTOSIHAE MEXIY
[IPSIMBIMH, PACCTOSTHUE MEXIY INIOCKOCTSIMH;

- YMETh HCIIOJIb30BATh [IPU PEIICHUH 33/1a4 M3YUeHHbIe (aKThl U TEOPEMBI
[UIAaHUMETPHM; yMEHHE OIICHHBAaTh pa3Mepbl OOBEKTOB OKPY)KAIOIIETo
Mupa

OK 06. [TposBisTs rpaxkIaHCKO-
[AaTPHOTUYECKYIO TTO3UIINUIO,
ITeMOHCTPHPOBATH OCO3HAHHOE
[TOBeIeHHE Ha OCHOBE TPaAUIMOHHBIX
001I[eUEeTOBEUECKHX [IEHHOCTEH, B TOM
YHCIIe C Y4ETOM TapMOHHU3aLUH
MEKHALMOHATIBHBIX U
MEKPETUTHO3HBIX OTHOLICHUH,
[IPUMEHATH CTAHAAPTHI
AHTHKOPPYIIIHOHHOTO TIOBEICHUS

- 0OCO3HaHHE 00yJAIOIIUMUCS POCCHUICKOH IpaXKIaHCKOW WACHTHYHOCTH;
- IIeJICHANIPaBICHHOE pa3BUTHE BHYTPCHHEH NO3HWIMHU JIMYHOCTH HA|
OCHOBE JyXOBHO-HPABCTBEHHBIX ILIEHHOCTEM HaponoB Poccuiickoif
Denepanii, UCTOPUUECKUX U HAIMOHAIBHO-KYJIBTYPHBIX TpaaulIUi,
hopMupoBanue CHCTEMBI 3HAYHUMBIX
[YCTAaHOBOK, aHTHKOPPYMNIMOHHOTO MHPOBO33PEHHUS,

PKOJIOTHYECKON KyJIbTYPHI, CIIOCOOHOCTH CTaBUTh IEIH KM CTPOWUTH|

HEHHOCTHO-CMBbICJIOBBIX|
MPaBOCO3HAHHS,

PKU3HCHHBIC IIJIAHBI;

IB wact TpaKAaHCKOTO BOCIIUTAHUSA:

- OCO3HAHUC CBOUX KOHCTUTYIHOHHBIX IIPAaB U 06H33HHO0T6171, YBAXKCHUC
[BaKOHAa 1 IPaBOMOPAJAKA,

- YMETb ONIEPUPOBATH MOHATHAMHE: MPSIMOYTOIbHAs CHCTEMa KOOPUHAT,
KOOPIMHATHI TOYKH, BEKTOP, KOOPIMHATHI BEKTOPA, CKATSIPHOE
[IPOM3BEICHHUE, YTOJI MEXy BEKTOPaMH, CyMMa BEKTOPOB, ITPOU3BEICHHUE
BEKTOpA Ha YMCIIO; HAXOAUTH C IOMOIIBIO N3YYSHHBIX (HOPMYJT
KOOpAMHATHI CepeIUHBI OTPE3Ka, PACCTOSHIE MEXIY ABYMS TOUKAMU;
-yMeTb BBIOMPATh MOAXOSIINI H3ydeHHBIN METO ATl peIlleHHs 3a1a4H,
[pacrio3HaBaTh MaTeMaTHYecKue (PaKkThl 1 MaTeMaTHYECKHE MOJICIH B
[IPUPOTHBIX M OOIIECTBEHHBIX ABJICHHSX, B ICKYCCTBE; YMEHHE TIPHBOANTD
[IpUMEPBI MATEMAaTUUECKUX OTKPBITHI pOCCUICKON U MHUPOBOM
MaTeMaTHIeCKO HayKH.

- YMETb OIEpUpPOBaTh NOHATUSMH: CIy4alHBIM OINBIT W CIydaiHOE
BBIYHUCIIATH|

- TpPUHATHE TPAJAUIUOHHBIX HAIIMOHANBHBIX, OOIIEUeIOBEUECKUX|

COOBITHE, BEPOSTHOCTh  CIIlydyailHOro cOOBITHS;  YMETh
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TYMaHHUCTUYECKUX U IEMOKpPAaTHUECKUX IIEHHOCTEH;

- TOTOBHOCTB NMPOTHUBOCTOSITH MJCOJIOTHU 3KCTPEMHU3Ma, HAI[MOHAIN3MA,
KceHO(OOUH, NUCKPUMHUHALMK IO COLMAJIBHBIM, PEIUTHO3HBIM,
[PACOBBIM, HAI[HOHAJIBHBIM IIPU3HAKaM;

- TOTOBHOCTh BECTH COBMECTHYIO JEATCIBHOCTE B HHTEpecax
Tpa)XTaHCKOTO  OOIIecTBa, YYacTBOBaTh B  CaMOYIPABICHUH B
00111e00pa30BaTEIEHOM OpraHu3alu u JIETCKO-FOHOUIECKUX|
OpraHu3aLusX;

- yMEHHE B3aUMOJEHCTBOBaTb C COLMAJBHBIMM HHCTUTYTaMH B
COOTBETCTBHH C UX (DYHKIHMSAMHU U Ha3HAUCHHEM;

- TOTOBHOCTh K T'YMaHUTapHOM U BOJOHTEPCKON AEATEIBHOCTH;
MaTPHUOTHUECKOTO BOCTIUTAHUSA:

- c(hOPMHUPOBAHHOCTh POCCHICKON TpaKTAaHCKOH HACHTHYHOCTH,
MaTpUOTH3Ma, YBAXEHUSA K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH
nepen Ponunoli, ropaoctu 3a ¢Bod kpaid, cBo0 PoauHy, CBOM SA3BIK Y
[Ky1bTYpy, HpOLLIOE W HACTOSIIEE MHOTIOHAIMOHAILHOIO HapoIa|
IPoccuu;

- LEHHOCTHOE€ OTHOIIEHHE K TOCYAAPCTBEHHBIM  CHMBOJIAM,
MCTOPUYECKOMY M NPUPOJHOMY HACIEAMIO, MAaMATHUKAM, TPaguLUsIM
HaponoB Poccun, moctmkenussMm Poccuu B Hayke, MCKycCTBe, CIIOpTE,
TEXHOJIOTHSIX U TPYAE;

- uneliHas yOEXIEHHOCTb, TOTOBHOCTh K CIIY)KCHUIO U 3aIUTe
(OTeuecTBa, OTBETCTBEHHOCTH 3a €r0 CyAbOY;

OCBOCHHBIE o0yJaromumucs MEXIIpEeIMETHBIE MOHATHUS u
VHHBEpCaJbHbIE Y4eOHBIC NeHcTBUS (pETyNATHBHEBIC, MTO3HABATEIBLHBIC,
[KOMMYHHKATHBHEIC);

- crIOCOOHOCTh WX WCIIONBE30BAaHUS B IO3HABATEIHHON W COIMAIBHOM|
MpaKkTUKE, TOTOBHOCTb K CAMOCTOSITEIbHOMY IUIAHUPOBAHUIO W
OCYILIECTBIICHUIO Y4YeOHOW MIEATENbHOCTH, OpTaHM3alud yIeOHOTO
COTPYAHAYECTBA C MEIArOTHICCKUMU paOOTHUKaMHU M CBEPCTHHKAMH, K|
y4acTHIO B  MOCTPOSHMU  HMHAMBUAYaJbHOW  00Opa3oBaTelbHON
TpaeKTOpHH;

- OBJIAJICHUE HABBIKAMH y4eOHO-HCCIIeI0BATENbCKOM, IPOESKTHOM 1

BEPOSITHOCTh € HCIIOJIb30BAHHEM TI'paUueCKUX METO/IOB; NPUMEHSTH
(hOpPMYJIBI CIIOKEHUS 1 YMHOKEHHSI BEPOSITHOCTEH, KOMOUHATOPHBIE (haKThI
M QopMynbl TpU peUIeHHH 337a4; OLEHWUBATh BEPOSTHOCTH pEabHBIX
COOBITHI; 3HAKOMCTBO CO CIy4aWHBIMH BEIHYMHAMM; YMEHHE IPUBOJUTH
puMepbl  MPOSIBJICHUS 3aKOHA OOJNBIIMX 4YHCEd B INPHUPOAHBIX U
0OIIIECTBEHHBIX SBICHUSIX

ColMaIbHON JEATEIbHOCTH
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OK 07. CozmelicTBOBaTh COXpaHEHHUIO
OKpy>Karouie cpeasl,
[pecypcocOepekeHuI0, IPUMEHSTh
3HaHMS 00 N3MEHEHNH KITMMAaTa,
PUHLIUTIB OEPEXITUBOTO
[IPOU3BOJICTBA, 3P PEKTHBHO
IMeCTBOBATh B UpE3BbIYaiHBIX
CUTYaIHsIX

- He IPUHUMATh ACHCTBUA, IPUHOCSIINE BPE OKpYKalollel cpee;

He6ﬂaI‘OHpI/IHTHHe 9KOJIOTHYCCKUC]

YMETb  IIPOrHO3UPOBATH
IOCJICACTBUA NPECATTPUHUMACMBIX ,Z[eﬁCTBHfI, MpeaoTBpaIlaTh UX;

- PAaCIIUPUTH ONBIT ACATCIIBHOCTU IKOJIOTUYECKON HalpaBJICHHOCTHU,

- pas3pabaThiBaTh IUIAH peIICHHS TMPOOJIIEMBI C YYETOM AaHAJH3a|
MMEIOLIMXCS MaTEePUATIbHBIX U HEMATEPUAITBHBIX PECYPCOB;

- OCYILICCTBIIATH [EJCHATIPABICHHBIA TMOMCK IIEPEHOCA CPEACTB U
CIIOCOOO0B JICUCTBHUS B MPOPECCHOHATIBHYIO CPEY;

- YMEThb MEPEHOCUTHh 3HAHHS B IO3HABATEIbHYI0O M MPAKTHYCCKYIO)
00JIaCTH KU3HEACATCIIBHOCTH,

- Opcayaratb HOBBIC ITPOCKTHI, OLICHMBATH UACU C IMO3UIIUMHM HOBU3HBI,
OpPHUTMHAJIBHOCTH, HpaKTI/I‘IeCKOﬁ 3HAYUMOCTH,

JlaBaTb OLICHKY HOBBIM CUTyallUdM, BHOCUTHL KOPPCKTUBLI B

PCATCIbHOCTD, OLICHUBATH COOTBETCTBUC PE3YJILTATOB LICIIAM

- YMETb OIEpPHPOBaTh MOHATHUSAMH: (YHKIHWS, HemnpepblBHas (QyHKIUS,
[IpOM3BOIHAs, IEpBOOOpa3Has, ONpeIeNeHHBIN HHTETPpajl; yMEeTh HAXOIUTh

[POM3BOJHBIC  DJEMEHTAapHBIX  (QYHKIWH, HCHONB3Ysl  CIIPaBOYHBIC
MaTepuallbl; HMCCIIEJOBaTh B NPOCTEHMIIMX  ciydasx (QyHKOuM Hal
MOHOTOHHOCTb, HAaXOJWTh HaWOOJBIINE ¥ HAaUMCEHBIINE 3HAYCHUA

(YHKIMH; CTPOUTH TpaduKi MHOTOWICHOB C HCIIOJIL30BAHHEM aIlapaTa
MaTeMaTHIeCKOTO aHallN3a; MPUMEHATH IPOU3BOIHYIO NIPH PELICHUHN 33124
peniats 3aJa4un
HanOONBIINE ¥ HANMEHBIINE 3HAYCHNUS, HA HAXOXK/ICHHUE ITyTH, CKOPOCTH H

Ha  JIBIDKCHHC; MPaKTHKO-OPUECHTHPOBAHHBIC Ha)|
yCKOpEHUSI;

- YMCTb OIICPUPOBATH MOHATHAMU: ABUKCHUEC B IMPOCTPAHCTBE, HO,Z[O6HI)I€
(burypsr Iomaaen

[MOBEPXHOCTEH U 00BEMOB MOAOOHBIX (DUTYp IPU PEILICHUH 3a/1a4;

B IPOCTPAaHCTBE; MCIOIb30BaTh OTHOLICHHE
- YMETh BBIYHCIATH T€OMETPUUYECKHE BENUYMHBI (JUIMHA, YTOJl, IUIOIIAMIb,
00beM, IUIOIANb TOBEPXHOCTH), HWCIOJB3YS H3y4YCHHBIE (OPMYJBI U

METOIbI

IIK 2.1. Opranu3oBbIBaTh pa3iHyHbIE

BUIOBl  JESITEIBHOCTH  (IpeAMeTHas;
MrpoBasi; TPyJOBas; IO3HABATEIbHAS,
ccienoBaTeNbckasi W MPOEKTHas
e TeTbHOCTH; XyJ10°K€CTBEHHO-
TBOpUecKas; MIPOyKTHUBHAS
MesTeNbHOCT, W JpyTHE) U OOIIeHHE]
nereid  paHHETO W JIOIIKOJIBHOTO|
Bo3pacTa.

- TOTOBHOCTh K TPY/y, OCO3HAHHE [IEHHOCTH MaCTePCTBA, TPYIOI00ue;
AKTUBHOM JEATENBHOCTH TEXHOJIIOTHYECKON W
CIIOCOOHOCTH

TOTOBHOCTh K
coIMaIbHON

[JIaHUPOBATH U CAMOCTOSATCIIBHO BBINIOJIHATDE TaKYI0 ACATCIBHOCTD,

HaIpaBJICHHOCTH, HWHHLMUPOBATH,
- MHTEpEC K pa3IMyHbIM chepaM IpodhecCHOHABHO NeaTeNbHOCTH,

OBnazieHHe YHHUBEPCATbHBIMH YUCOHBIMU MO3HaBaTEILHLIMHY]
ImMeHCTBUAMM:

) 0a30BbIC JTOTMUYCCKHE JCHCTBU:

- CaMOCTOSITEIEHO (OPMYJIHPOBATh M AaKTyalU3UpOBATh MpPOOIIEMY,
[paccMaTpUBaTh €¢ BCECTOPOHHE;

- YCTaHABIHMBATH CYIICCTBCHHBIM TPH3HAK WJIA OCHOBaHHSA [UIA
CpaBHEHISI, KJIacCH(UKAIINH U 0000ICHHS;

- OIIPENeIATh LU NeATeIBHOCTH, 3aJaBaTh MMapaMeTPhl M KPUTEPHHU HX|
ITOCTHIKEHUS,

- BBISIBJIATH 3aKOHOMEPHOCTH M MPOTHBOPEYHS B PAaCCMAaTPUBACMBIX|
[1BIIEHMAX;

- BHOCUTH KOPPEKTUBBI B ACATCIBHOCTb, OICHHMBATH COOTBCTCTBUC

[PE3YJIbTAaTOB 1ECJIAM, OLICHUBATH PUCKHU- pa3BUBATb KPCAaTUBHOC

MBIIIIJICHUE TIpU  PCIICHHUU JKU3HCHHBIX HpO6J’I€M AHAJIU3UPOBATDH
[MOJIYUYCHHBIC B XOJAC PCHICHUA 3aJadu pe3yJbTaTbl, KPUTHYCCKHU

OLICHUBATb HUX AOCTOBEPHOCTDH, INMPOTHO3HUPOBATH M3MCHCHHC B HOBBIX

-BJIaJIeTh METOJJAMH JJOKA3aTEIbCTB, ATOPUTMAMH PELICHHS 331a4; YMCHNE
(hOpMyITHPOBATH ONIPEAEICHISI, AKCHOMBI M TEOPEMBI, IIPUMEHSTH UX,
[IPOBOANTH JOKa3aTENbHBIC PACCYXICHNS B XOJE PEIICHUS 3a/1a4;

- YMETb ONIEPUPOBATH MOHATHSIMH: CTEIICHb YNCIIa, JIOTapU(M YnCIIa;
yMEHHE BBITIOJIHATH BBIYMCIICHHE 3HAYCHHUH U TPe0Opa30BaHus BBIPAKESHHIA
co cTeneHsMH U JorapupmMamu, npeoopazoBaHus APOOHO-PALOHATBHBIX
BBEIDAKEHU;

- YMETb ONEPUPOBATH MOHATHSIMH: PallMOHaJIbHbIC, HPPALMOHAIbHEIE,
[TokazaTesbHbIE, CTENIEHHBIE, JIOrapu(hMUYECKUE, TPUTOHOMETPHYECKHE
YpaBHEHHSI 1 HEPAaBEHCTBA, MX CHCTEMBI;

- YMETb ONIEpUPOBATH MOHATHAMHE: (DYHKIIHS, HEPEpbIBHAS (QyHKIHS,
[IPOM3BOIHAS, TIEPBOOOPA3Hasl, ONPENCICHHBIN HHTErpall; YMETh HAXOIUTh
[IPOM3BOIHBIC SIIEMEHTAPHBIX (QYHKINH, UCTIONB3Ys CIIPABOYHbIE
MaTepHallbl; KCCIIEI0BATh B IPOCTEHIINX CiTy4yasx (pyHKIUH Ha
MOHOTOHHOCTb, HAXOJIUTh HaNOOJIbIINE U HAUMEHBIIIHE 3HAYCHUS
(YHKIMH; CTPOUTH rpaKi MHOTOUYICHOB C MCIIOJIb30BAaHUEM amiapara
MaTeMaTHYeCKOTro aHaIN3a; MPUMEHSTh NPOU3BOIHYIO IIPH PELICHUH 3a/1a4
Ha JIBIDKCHUE; PELIaTh IPaKTHKO-OPUEHTHPOBAaHHbIC 33/1a41 Ha
HarOOJBIINE U HANMEHBIINE 3HAUCHHUsI, HA HAXOXK/ICHHE IIyTH, CKOPOCTH U
[YCKOPEHHS;

- YMETb ONEpUPOBATH MOHATHAMH: PalliOHaIbHAS (YyHKINS,

[YCIIOBUAX,

okazaTenbHas QyHKIUS, CTENCHHAs (QyHKIH, JJorapupMUIecKas
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-- yMETh IEPEHOCUTD 3HAHUSA

0) 6a30BbIC UCCIICIOBATEIBCKHIE JCHCTRUS:

- BIIQJETh HABBIKAMH Y4e€OHO-HMCCIEJOBAaTENBCKOM M  IPOEKTHOM
INesaTeNIbHOCTH, HaBBIKAaMH pa3pelieHus npodiem;

- BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSI3U U aKTyaJM3UPOBaTh 3a/1a4y,
BBIIBUI'ATh THIIOTE3Y €€ B MO3HABATENbHYIO M NMPAKTHUCCKYIO 00JacTy|
PKU3HEIEATEIbHOCTH;

- YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTeH;

- BBIOBUTaTb HOBBIE HJEH, IpeUlaraTh OpPUTHMHAIIBHBIE MOIXOABI M|
[pEIICHNsT; U CIIOCOOHOCTh HX HCIIONB30BaHMsS B IO3HABATCIBHONW U
COLIMANIbHOM ITPAKTUKE

(bYHKIMS, TPUrOHOMETpUYecKre (QyHKIMH, 00paTHbIe (YHKIMH; yMEHHE
cTpouTh rpaduky U3yueHHBIX QyHKLMI, UCTIOIB30BaTh TpaduKy npu
M3y4YeHUH POLIECCOB U 3aBUCUMOCTEH, TIPH PELICHUH 33134 U3 IPYTUX
y4eOHBIX TIPEIMETOB M 3a]a4 U3 PEAIbHO KHU3HH; BBIpaXkaTh (hOpMyIaMu
3aBUCHMOCTH MEXK/y BEINYNHAMHU;

- YMETb peIIaTh TEKCTOBBIE 331241 Pa3HBIX THUIOB (B TOM YHCIIE Ha
[IPOLIEHTBI, IOJH U YacTH, Ha ABM)KEHHE, pabOTy, CTOMMOCTE TOBapOB 1
YCIIyT, HAJIOTH, 3a7a4H M3 00JIaCTH YIPABICHHUS JINIHBIMI U CEMEHHBIMU
(brHAHCAMM); COCTaBIISTh BRIPAKCHUS, yPABHEHHNSI, HEPAaBEHCTBA U UX
CHICTEMBI 10 YCJIOBHIO 33/1a4H, UCCIIE0BATh NOIYYSHHOE PElllCHNE 1
OLIEHUBATH [TPABAOIIO000HOCTh Pe3yJIbTaTOB;

- YMETb ONEPUPOBATH MOHATHAMU: CpeaHee apupMeTHIECKOe, MeIMaHa,
HanOoblIee 1 HAMMEHbBIIIEEe 3HAUCHNUS1, pa3Max, JUCIIEPCHs, CTAaHIapTHOE
OTKJIOHEHHUE YHCIIOBOTO HAOOPa; yMETh M3BIIEKAaTh, HHTEPIPETUPOBATh
MH(pOpMaIKIO, MPEACTaBICHHYIO B TaOJIMIaX, HA JUarpaMMax, rpadukax,
OTpaXXAIOIIYI0 CBOWCTBA PeabHBIX IPOLIECCOB M SBICHUHN; TPEIICTABIATH
MH(GOPMANHNIO ¢ TOMOIIBIO TAOIHI] ¥ AUArpaMM; HCCIIeI0BATh
CTaTHCTHYECKHE NaHHBIC, B TOM YHCIIE C IPUMEHEHHEM IpadMIecKuX
METOIOB M 3JIEKTPOHHBIX CPENICTB;

- YMETb OIIEPUPOBATh MOHATUAMU: CIlyYalHBII OIBIT U CIIy4aliHOE
cOOBITHE, BEPOSITHOCTD CIIy4alfHOTO COOBITHS; YMEHUE BBIYHMCIISTH
BEPOSITHOCTD C UCIIOJIb30BaHHEM TPA()UUECKHX METO/IOB; IPUMEHSTH
(hOpMYJIBI CIIOKCHHS U YMHOKCHHUS BEPOSITHOCTEH, KOMOMHATOPHBIC (DaKThI
1 popMyIBI PU pEIIeHNH 3a]]a4; OLIEHUBATh BEPOSITHOCTH PEabHBIX
(COOBITHIT; 3HAKOMCTBO CO CITyJalHBIMH BEIMYMHAMH; YMECHUE IPUBOINTH
[IpUMEPBI TPOSIBICHNS 3aKOHA OOJIBIINX YHCEN B IPUPOIHBIX U
0OIIECTBEHHBIX SBICHUSIX;

- YMETb ONIEPUPOBATH MOHATHUSAMHE: TOUKA, IPSIMasi, INIOCKOCTB,
[IPOCTPAHCTBO, IBYI'PAaHHBIN YTOJI, CKPEIIUBAIOIUECS TIPSIMBIE,
[TapauIeNbHOCTD U MEPICHIUKYIIIPHOCTD MIPSAMBIX U INIOCKOCTEH, yrou
MEXTy MIPSIMBIMH, YTOJI MLy IPSMOM U IJIOCKOCTBIO, YTOJI MEXKILY
[UIOCKOCTSIMH, PACCTOSIHHE OT TOYKH JI0 IFIOCKOCTH, PACCTOSTHUE MEXKILY
PSIMBIMH, PACCTOSTHHE MEX]y INIOCKOCTSIMH; YMEHUE UCII0JIb30BATh ITPU
[peLLICHUH 3a1a4 N3y4YeHHbIE (DAKTHl U TEOPEMBI IUIAHUMETPHHU; YMEHUE
OIIeHHBATH pa3Mepbl 00BEKTOB OKPYKAIOIIETO MHPa;

- YMETb ONIEPUPOBATH MOHATHIMHI: MHOTOTPAaHHUK, CEYCHHE
MHOTOTpaHHUKA, Ky0, Mapauieenures, Ipu3Ma, MupaMua, Gurypa u

[TOBEPXHOCTH BpAICHUs, IUIMHAP, KOHYC, ap, cdepa, ceueHus Gpuryps
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BpaleHsl, ITIOCKOCTbh, Kacarommasics cepsl, HITHHIPA, KOHYCa, IUIOMaIh
[MOBEPXHOCTH MUPAMUIbI, IPU3MBI, KOHYCa, IMIHH/PA, IUIOMAIb chepsl,
00BeM KyOa, IPAMOYTOJIBHOTO TTapalIeICIUIIe1a, TUPAMUIBI, TIPU3MBI,
LTHHIpa, KOHYCAa, IIapa; YMeHUue n300paaTh MHOTOTPAaHHUKU U
[TOBEPXHOCTH BpAIEHUS, UX CEUEHHUS OT PYKH, C TIOMOIIBIO YEPTEHKHBIX
MHCTPYMEHTOB U JEKTPOHHBIX CPEJCTB; YMEHNE PACIO3HABATh
CUMMETPHIO B IPOCTPAHCTBE; YMEHHE PACIIO3HABATH NIPAaBUIIbHBIC
MHOTOIPaHHHKH;

- YMETb ONIEpUPOBATH MOHATHAMHU: JBIXCHUE B TIPOCTPAHCTBE, TIOT00HbIE
(Urypbl B IPOCTPAHCTBE; UCIIOIB30BaTh OTHONICHHE TUIONIAeH
[OBEPXHOCTEH U 00BEMOB MOAOOHBIX (DUTYp IIPU PEILICHUH 3a/ay;

- YMETh BBIYHUCIIATh F€OMETPHUUECKUE BETHUUHBI (JUIMHA, YTOJI, JIOIIA/b,
00beM, TIOMIa b MOBEPXHOCTH ), HCIONIB3YsI U3y4eHHbIE (GOpMYyIBI U
METOIBI;

- YMETb OIIEPUPOBATh OHATUAMU: IPAMOYTOJIbHASL CUCTEMA KOOPAUHAT,
KOOPAMHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAISIPHOE
[TPOU3BEACHUE, YTOJ MEXKAY BEKTOPaMU, CyMMa BEKTOPOB, IPOU3BEICHHE
BEKTOpA HA YUCII0; HAXOAUTH C TOMOIIBIO N3YIEHHBIX (HOPMYIT
KOOpAMHATHI CEPETUHBI OTPE3Ka, PACCTOSHUE MEXIY ABYMS TOUKAMU;

- YMETb BBIOMPATH MMOXOSIINIA H3YYCHHBII METOJ JUTS PELICHHS 3a/1a4H,
[pacrio3HaBaTh MaTeMaTHYecKue (PakThl 1 MAaTEeMAaTHYECKHE MOJICIH B
[IPUPOHBIX U OOIIECTBEHHBIX SBJICHUAX, B UCKYCCTBE; YMEHUE IPUBOIUTD
[IPUMEPBI MATEMAaTUYECKUX OTKPBITUI POCCUHCKON U MUPOBOM
MaTeMaTH4YECKOU HayKH.
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1.4. O0ocHOBaHUE 0COOCHHOCTH CTPYKTYPHUPOBAHMS COAEPKAHUS.
OcHOBy paboueil mporpaMMbl COCTaBIISIET COZICp)KaHUE, COTJIACOBaHHOE C TpPeOOBaHUSIMHU
benepanbHOr0 KOMIIOHEHTa TOCYJApCTBEHHOTO CTaHAapTa cpeaHero oOmiero oOpa3oBaHus 0a30BOTrO

YPOBHSL.

PaGora no maHHO# mporpaMMe MpeaycMaTpUBACT IUPOKOE MCIIOJIb30BAaHHE aKTHBHBIX METOJIOB
oOy4YeHUsI: JISKIINH, CEMUHAPOB, TIPAKTHKYMOB, 324€TOB; CAMOCTOSATEIIFHON paObOThI 00YJAOUXCS U T. 1.
HaIPaBJICHHBIX Ha (POPMUPOBAHKE U PA3BUTUE TBOPUYCCKHUX CIIOCOOHOCTEH 00yJarOIINUXCS.

B xomnemke mist oOywaronuxces waBanuMaoB u ymn ¢ OB3 co3mana Ge3bapbepHasi cpena, Bce

MaTepuabl PeICTaBICHBI B IEYaTHOM BH/IE.
1.5. Ucnoab3yeMble negaroruyeckue TeXHOJI0TMH, MeTOAbl 00y4eHH .

Ilenarornyeckne TeXHOJIOTHU:

-UKT;

-MHTEPAKTUBHBIE TEXHOJIOTHH;

- TNYHOCTHO-OPHUEHTUPOBAHHBIC;

- npobiemMHoe o0yueHue (mpobaeMHOe U3T0KEHUE U TOUCKOBas becera);

- POCKTHBIE TEXHOJIOTHU;

- KOMMYHHUKaTUBHO-/IMAJIOTOBBIE TEXHOJOTHU.

Metoabl 00yueHust:

- HaIJISTHBIN METO;

- 00BSCHUTEIHPHO-WILTIOCTPATUBHBIN METO,

- PENpPOAYKTUBHBIN METOJ;

- YACTUYHO MOUCKOBBIN (3BPUCTUYECKUI);

- HCCJIEeI0BATENIbCKUI METOI.
1.6. Y4eO6HO — MeTOAUYECKH I KOMILIEKC.

- ®I'OC no cnenuansaoctu 44.02.01 lomkoabHOE 00pa30BaHHUE;

- MPUMEPHAs ITPorpaMMa yueOHON JUCIHUILTUHBI «MaTteMaTHKay;

- KaJIGHJApHO — TEMaTHUYECKOe MIIaHUPOBAHUE;

- pa31aTO4YHBIA MaTepua;

- IPE3EHTAINH 10 TPEMETY;

- komruiektT POC;

- yueOHUK;

- METOJIMYECKHE PEKOMEHIAITNH 110 BHIMTOJTHCHHUIO MPAKTUICCKUX 3aHITHH.

2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCHUILIANHBI

2.1. O6beM yueOHOI JMCUMIIJIMHBI M BH/IbI Y4e0HOH padoThl

Bun yueOHoii padoThl

Oovem uacoe

Bcero: 221
Bo B3auMo/IeliCTBHH C NIPenoaBaTesiemM 202
B TOM YHCJIC:
71a00paTOPHBIE 3aHSITH -
MPAKTUYECKHUE 3aHATUS 80
KOHTPOJIbHbIE pa0OThI 24
WHJIMBHTyQJIBHBIA POCSKT/KypcoBas pabora -
IIpomexxyTouHast arrectanus o o0pa3oBaTeIbHON Mporpamme B (hopme sxzamena 4
CamocrosiTesbHasi padora 9
Kouncyabranun 6




2.2. TemaTnueckuii Jiad u coaep:xkanue yueOHoi nucuumiuabl MATEMATHUKA

HaumMeHoBaHMe pa3iesioB H TeM Copep:xanue yyeOHOro MaTepuasa (0CHOBHOe M MPo¢geccHOHATBHO-OPHEHTUPOBAHHOE), 1a00paTOPHbIE U O0bem | Popmupyem
NpaKTHYeCKUe 3aHATHS, NPUKJIAJIHOH MOAY.Ib (IPU HATHYMH) 4acoB ble
KOMIIeTeHIIH
"
(OK u IIK)
1 2 3 4
Paznen Nel Iloemopenue kypca mamemamuxu 16
OCHOGHOUl WKOJIbl
Tema 1.1 enan u 321241 MATEMATHKH PH 0CBOEHHH CHeHATBHOCTH.
Uens 1 321211 MaTeMaTHK IpU baszosvie snanus u ymenusa no mamemamuxe 6 npogheccuoHaIbHoOU U 8 NOBCEOHEBHOU OeAeNbHOCIU 1
OCBOCHHH CIIEIHATBHOCTH
Tema 1.2 Yuca v BbIYUCICHUS.
‘ucna u BeraACTEHMA. Jle#icTBUSA HAJ MOJIOKUTEIBHBIMU U OTPULIATEIEHBIMU YHCIIaMH, OOBIKHOBEHHBIMH U IECATUYHBIMH JIPOOSIMU.
Bripaxenns u . 1
npeoGpasoBaHus JleiicTBus co cTeneHs MU, (POPMYJIBI COKPAIIIEHHOTO YMHOKEHHSL.
Tema 1.3. IIpodeccuonaibLHO-OpMEHTHPOBAHHOE CO/lep:KaHue (Colep:KaHNe NPUKJIATHOTO MOAYJIST)
T'eomeTpus Ha mIocKoCTH
I3 Nel. I'eomeTpHsi HA IJIOCKOCTH.
2
Buas! tiocknx ¢Uryp u uX IUIOMAIb. 0K-01,0K-
[IpaKkTHKO-OpHEHTUPOBAHHBIE 33/1a4H B Kypce TeOMETPHH Ha IJIOCKOCTH 02,0K- 03,
0K-04,0K-05,
OK-06, 0K-
Tema 1.4 I13 Ne2. IIpocThie NPOLEHTHI !
P P 2 07 IIK 2.1
IIporieHTHBIE BBIYUCICHUS
I13 Ne3. CnoskHbIe IPOLEHTHI 5
Tema 1.5 113 Ne4. YpaBHeHHsI M HEepaBeHCTBA.
YpaBHEHNS U HEPABEHCTBA Jluneiinble, KBagpaTHbIC, NPOOHO-IMHEHHBIE YPaBHEHHUS 1 HEPABEHCTBA 2
Tema 1.6 CucreMbl ypaBHeHH.
CucteMbl ypaBHEHUN U CriocoOBbl peuieHusl CHCTeM JIMHEHHbIX ypaBHeHUWH. [lonsaTus: marpuna 2x2 u 3x3, ompenesnuTens MaTpUIIbL.
N N 2
HCpaBCHCTB Merton I'aycca. CucTeMbl HETUHEHHBIX YpaBHEHHH.
CucreMbl HepaBeHCTB. 5
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Tema 1.7

KP Nel. BxoaHoii KOHTPOJIb.

. 2
BxomHOM KOHTPOIH Beruncienust u npeoOpazoBanus. YpaBHEHHS M HEPaBEHCTBA. [ eoMeTpusl Ha IIOCKOCTH
Pazmen Ne2 IIpsiMble U MVIOCKOCTH B IPOCTPAHCTBE 10
Tema 2.1. OcHOBHbIE IIOHATHS CTEPEOMeTPHH.
OCHOBHBIE TTOHATHSA IMpeamet crepeomeTpun. OCHOBHBIE MOHATHSA (TOUKA, IPSMasi, INIOCKOCTB, MPOCTPAHCTBO). OCHOBHBIE AKCHOMBI
crepeoMeTpun. Pacnonosxxenne crepeomeTpui. [lepecekaronyecs, napauiesIbHbIE U CKpENUBatoIuecs npsmble. [Ipiu3Hak 1 CBOWCTBO 1
MIPSMBIX U INIOCKOCTEH CKPEIINBAIOIIMXCS MPAMBIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPHI.
Tema 2.2. IHapannenbHoOCTH
HapanJEeﬂLHocn) TIPAMBIX, [MapannensHble npsiMast 1 IockocTs. Onpenenenne. [Ipusnak. CBoifcTBa (¢ oKa3aTenscTBoM). [lapamiensHbre
TIpSAMOH H IUTOCKOCTH, wrockocti. Onpenencaue. [Ipu3nak. CBoiicTBa (C T0Ka3aTeIbCTBOM). TeTpasap U ero 3JeMEHTHI. 2
THToCKoCTeH [Mapannenenumnen u ero meMeHTs. CBOWCTBA MPOTUBOMOJIOKHBIX TPAHEH M TUaroHajIel mapajuiesenumnesa. 0K-01.0K
[ocTtpoenue ceuennii. Pemenne 3anay. ’
03,0K-
Tema 2.3. IepnenauKyJIsIpHOCTH ’
IlepneHAUKYIAPHOCTD NPSMBIX 04, 0K-07
N ’ [NepnenaukynsapHsie npsmbie. [lapamiensHbie npsMble, NEPIEHANKYISIPHBIE K IocKocTH. [Ipn3Hak TIK-2.1
TIpAMOM 1 TIOCKOCTH, MEePIEHANKYIISIPHOCTH TPSIMOi 1 m1ockocTu. JlokazaTenbeTBo. [leprneHauKysip 1 HaKJIOHHAS. 1 o
TToCKOCTEH [MepnenankynsapHeie miockocTy. [Ipu3Hak nepneHaNKyIIPHOCTH IIOCKOCTeH. JlokazaTenseTBo. PaccTosaus B
MIPOCTPAHCTBE
Tema 2.4.
IIpodeccuonalbHO-0PHEHTHPOBAHHOE COdepP:kaHMe (Codep:KaHie TPHKIATHOI0 MOAYJIsA
Teopema o Tpex pod p p nep (coxep p | Ly st
MEPHEHINUKYISIPax I13 NeS. TeopeMma o Tpex neprneHIuKyJIsipax 4
Axcuombl crepeoMeTpud. IlepmeHANKYISIPHOCTE TPSIMOM M IUIOCKOCTH, IapajUIeNbHOCTh ABYX IHPSIMBIX,
MEePIECHANKYISIPHBIX TNIOCKOCTH, TIEPIIECHIUKYIIPHOCTD IIIOCKOCTEH
Tema 2.6. KP Ne2. [Ipsimble U NJIOCKOCTH B IPOCTPAHCTBeE.
Pewenue 3anau. [Ipsmele u PacnionoxxeHnue npsMbIX U IJIOCKOCTEN B IIPOCTPAHCTBE. IlepneHANKYIAPHOCT U APAJLIENBHOCTD IPSMBIX U 2
TUTOCKOCTH B IIPOCTPAHCTBE miockocTel. CKpemuBaromuecs npsimbie
Pazgen Ne3. KoopanHaThl H BEKTOPBI. P
Tema 3.1 JlekapTOBBI KOOPAUHATHI B IPOCTPAHCTBeE.
JlexapTOBBI KOOPJMHATHI B IIpocTeiimue 3agaun B KoopAnHaTax. PaccTosHIE MEXIy ABYMS TOUKaMHU, KOOPJMHATHI CEPEANHBI OTpe3Ka
npoctpaHcTse. PaccrosHme 1 0K-02, OK-
MEXKIYy IBYMsI TOUKaMH. 03, OK-04,
0K-07 I1K-
Koopaunatsl cepequHbl 0Tpeska 2.1
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Tema 3.2

BekTopsl B mpocTpaHCTBE.

BexTopsl B npocTpaHcTBe.

Cro)xeHre U BRIYUTaHIE BCKTOPOB. VMHOXEHHE BCKTOpPA HA YUCJIO. KOMHJ’IaHapHBIC BCKTOPBLI. CKaJ’IHpHOG
IIPOU3BCACHUC BCKTOPOB. Pasnoxenne BCKTOpPA 110 TPEM HCKOMIIJIAHAPHBIM BCKTOpPAM. KOOpI[I/IHaTBI BCKTOpa,

Yron Mexay BEKTOpaMH. " 1
CKaJsIpHOE MPOU3BEICHIE BEKTOPOB B KOOPAUHATAX, YTOI MEXIY BEKTOPaMH, yroll MEKAY NPSIMON H INIOCKOCTBIO,
Ckansproe npousse/ienie YTOJI MEXIY TUIOCKOCTSMH. Y PaBHEHHUE TUIOCKOCTH. [ €OMETPHUECKHI CMBICIT OTIPEAETUTENS 2X2
BEKTOPOB
Tema 3.3 IIpodeccuoHaILHO-OPMEHTHPOBAHHOE CO/lep:KaHue (Colep:KaHNe NPUKJIATHOTO MOAYJIs)
IIpakTHKO-OpHEHTHUPOBAHHBIE P
. II3 Ne6. IlpakTUKO-OpHeHTUPOBaHHbIE 3a1a4M Ha kKoopauHaTHo IIVNIOCKOCTHU
3a/1a4d Ha KOOPAWHATHOMN
KoopanHaTHas mi1ockocTs. Beducienne paccTOSHUH | IITOMAAeH Ha INIOCKOCTH.
MIOCKOCTH
I13 Ne7. Kosim4ecTBeHHbIEe pacyeThl 5
Tema 3.4 KP Ne3. KoopanHAaThI H BEKTOPBI
PeuieHne 3aay. JlexapToBBI KOOPAMHATHI B IPOCTPaHCTBE. BekTopsl B pocTpancTBe. Cl0XKEHNE M BBIYUTAHUE BEKTOPOB.
KOOpMHATEI X BEKTOPHI YMHOXkeHnE BekTopa Ha yrcno. KoMmnanapHslie BekTopsl. CKalspHOe NPOU3BeJeHHE BEKTOPOB. PasnoxkeHne 2
BEKTOpa IMOTPEM HEKOMILJIaHApHBIM BekTopaM. [IpocTeiinue 3agaun B koopauHaTax. KoopauHaTel BEKTOPA,
paccTosiHHEe MEXy TOUKaMH, KOOPAMHATHI CEpeInHBI OTpe3Ka, CKaIIpHOe IPOU3BEICHHE BEKTOPOB B
KOOpAMHATAX, yTOJl MEXKAY BEKTOPAMH, YTOJI MEXKIY MPSAMON M IIIOCKOCTHIO, YTOJI MEXIY IUNIOCKOCTSIMU
Paznean Ned. OcHoBbI TpUroHOMeTpuu. TpUuronHomerpuuyeckne QyHKUUA 18
Tema 4.1 Tpuronomerpuyeckue (pyHKUMH NPOU3BOJIBHOIO YIJIa, YUCJIA.
Tpuronomerpuyeckre GpyHKINN PaguanHas u rpaxycHas Mepa yria [IoBopoT Touku BOKpYyT Hauana koopauHat. OnpeiesnieHne cuHyca, KOCHHyca,
MPOW3BOTBHOTO YTIIa, YHCITA. TaHTeHCa U KOTaHTeHca. 3HaKU CHHYyCa, KOCUHYCa, TAHT'€HCa U KOTaHTE€HCa 110 YeTBEPTSIM. 3aBUCUMOCTh MEXTY ]
CHHYCOM, KOCHHYCOM, TAHT€HCOM U KOTAaHT€HCOM OJJHOTO M TOT'O K€ yIia
Panuannas u rpagycHas mepa
yriaa
Tewn a2 o 0K-01,0K-
ema 4. CHOBHBbIC TPUTOHOMETPHYECKHE TOMKIECTBA. 02,0K- 03,
OcHoBHbIE TpUTOHOMETpUUECKHe | TpuroHomerpudueckue ToxaecTBa. CHHYC, KOCHHYC, TAHT€HC M KOTAHTEHC YIJIOB a U - a. DOpMyITBI IPUBEICHHS 0K-04, OK-
ToxaectBa. opmybl 1 05, OK-06,
' 0K-07 IIK-
[IPUBEACHHUS 2.1
Tema 4.3 Cunyc, KOCMHYC, TAHT€HC CYMMBbI M PA3HOCTH ABYX yIJIOB
Cunyc, kocunyc, TanreHc cymmbl | Cymma u pasHOCTh cuHycoB. CyMMa M pa3HOCTh KOCHHYCOB.. [IpeoOpa3oBaHust CyMMbI TPUTOHOMETPHYECKHX 7
W PA3HOCTH ABYX YTi10B. CHHYC 1 GbyHKIMH B NPOH3BE/ICHHE U IPOUSBEICHHS B CYMMY . [TpeoOpazoBanus NPOCTEHIINX TPUTOHOMETPHYECKUX
BBIpaKEHUI
KOCHHYC JBOWHOTO yTJa. —
CuHyc M KOCHHYC ABOHHOrO yrJia.
DopMyJIbL " o
CuHyC 1 KOCHHYC ABOHHOTO yria. @opMyIsl HOJIOBHHHOTO yIiia. BripakeHne TPUTOHOMETPHIECKUX (YHKIIHI 1

MOJIOBUHHOTO yTJia
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Yepe3 TaAaHI'CHC IMMOJIOBUHHOI'O apryMEHTa.

Tema 4.4
DyHKIUY, UX CBOUCTBA.

Crroco0rb1 3amanus HyHKIHH

DyHKIHMHU, UX CBOHCTBA.

O0acTh ONpe/eTIeHUs] 1 MHOYKECTBO 3HaYeHUH (QyHKIMA. UETHOCTD, HEUETHOCTD, MEPUOANTHOCT (DYHKIIUH.
Cnioco0bI 3a1anus GyHKIMIA

Tema 4.5
TpuronomeTrpuueckue GyHKIUH,

uX CBOMCTBA U TpaduKH

Tpuronomerpuyeckue (pyHKUMH, HX CBOWCTBAa U rpadukm.

O0acTb ONpe/eIeHUs] 1 MHOKECTBO 3HaYCHU I TpUroHoMeTpuueckux (GyHnkuunii. Y€THOCTH, HEYETHOCTS,
MePUOANYHOCTh TpUroHOMeTpuueckux (yHkuuii. CBoiicTBa u rpaduku GyHKIUA y =cos X, y =sin X,y =tg X,y =
ctg X.

Tewma 4.6 I[Ipeobpa3oBanue
rpaIKOB TPUTOHOMETPUIECKIX

GbyHKIMN

II3 Ne8. Ilpeoopa3oBanue rpagukoB TPUTOHOMETPUYECKUX QyHKIUIH

Cxxarue U pacTsbkeHue rpadMKoB TpuroHomerpuieckux ¢pyHkimid. [Ipeobpazosanue rpadukos
TPUTOHOMETPUYECKHUX (PyHKIMIT

Tema 4.7

OrnucaHue MPOoU3BOJICTBEHHBIX
MPOLIECCOB C MIOMOIIBIO IPaKOB
GbyHKIMN

IIpodeccuonaibLHO-OpMEHTHPOBAHHOE CO/lep:KaHue (Colep:KaHNe NPUKJIATHOTO MOAYJIS)

I3 Ne9. Onucanue nNpou3BOACTBEHHBIX IPOLECCOB ¢ NOMOLIbIO rpaguKkoB GyHKIMIA

I3 Ne10. Ucnoib30BaHue CBOCTB TPUTOHOMETPUYECKUX (PYHKIUI B IPodecCHOHATBHBIX 3a1a4aX

Tema 4.8 OoOpaTHble TpUuronomerpuyeckue pynkuuu. Ux cpoiictea u rpaguxku
OO6paTtHbie TPUTOHOMETPUUECKUE
GbyHKIMU
Tema 4.9 TpuroHomerpuyecKkre ypaBHeHHsI M HepaBeHCTBA

TpUroHoMeTpUYECKUEe ypaBHEHUS
U HEPaBEHCTBA

VYpaBHeHHe cos X = a. YpaBHEHHE sin X = a. YpaBHeHHE tg X = a, ctg X = a. PelieHne TpUroHOMETPHYECKUX

ypaBHEHUNI OCHOBHBIX THIIOB: mpocreimume
TPUTOHOMETPHYECKHE YPAaBHEHHSA, CBOJSIIUECS K KBaJAPATHBIM, pEHIa€Mble DPA3JIOKEHHEM HAa MHOKUTEIH,
OIHOPOJHBIE.

IMpocreiimme TPUTOHOMETPHUYECKIE HEPABEHCTBA

Tema 4.10

CucteMbl TPUTOHOMETPUIECKIX
ypaBHEHUH

CucremMbl NPOCTEHIIUX TPUTOHOMETPUYECKUX YPAaBHEHU I

Tema 4.11

Pemenne 3a1a4, 0OCHOBEI
TPUTOHOMETPHHU.
TpuroHomeTpudeckre GyHKIIUH

KP Ne4. Tpuronomerpudeckne GpyHKIHHA

ITpeoOpa3oBaHKe TPUTOHOMETPUIECKUX BBIPAXKEHHUN. PerreHne TpUroHoMeTpHIecKnX ypaBHEHNH 1 HEPABEHCTB B
TOM YHCJIE C UCHOIb30BaHUEM CBOHCTB (DYHKIIHH.

Paznea NeS.

KoMnjiekcHbIE YHCJIA
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Tema 5.1

Kommrexcusie uncira

KoMIjieKkcHbIE YHCJIA

IloHsATHE KOMIIIEKCHOTO YHCIIA. COHpiDKCHHBIC KOMIUICKCHBIC YHCJIa, MOAYJIb U APT'YMCHT KOMILJICKCHOT'O YHUCJIa.

2
®dopma 3amicu KOMIDICKCHOTO YHCIa (TeOMEeTpUIecKas, TPHIOHOMEeTpHIecKas, anreOpandeckas).
Apudmerndeckne NeHCTBUS ¢ KOMIUIEKCHBIMA YHACTAMHU
Tema 5.2 113 Nell. BeinosiHeHHe PacyeToB ¢ MOMOIIBI0 KOMILUIEKCHBIX Y CeJl.
IIpumeHeHre KOMIIIEKCHBIX 2
gHucel
113 Nel2. IIpuMepnbl HCIOJIB30BAHUS KOMILIEKCHBIX YHces P
Paznen Ne6. IIpousBoaHas GyHKINH, ee IPUMEHEHUE 28
Tema 6.1 IMoHsiTHE MPOU3BOIHOI.
IlonsaTre Npon3BOAHOM. OrnpenesieHre YUCIOBOH MOCIEI0BATEIFHOCTH U CIIOCOOHI ee 3aanusi. CBOMCTBA YMCIOBBIX
DopMyIIbl U IpaBUIIa nociuenoBarensHocTell. OnpezeneHne npeaena nocjaeoBaTelbHOCTU. Brrdaucienue npeieion P
JudhepeHIIIPOBAHUS nocaenosarenbHoctell. [Ipenen ¢hynkuuu Ha 6eckoneunoctH. [Ipenen ¢pyukunuu B Touke. [Ipupaiienue
aprymenTa. [Ipupaiienue GyHKIUHN. 3a1a9d, MIPUBOSIINC K MOHATHIO TPOU3BOAHON. OnpeiesicHre IPOU3BOIHOM.
ANTOPUTM OTBICKAaHUS POU3BOAHOM
Tema 6.2 IIpousBoaHbIe CyMMbI, PA3HOCTH NPOU3BeJEeHNSs, YACTHOIO.
[IpousBoxHbie cyMMBL, pazHOcTH | Dopmyisl quddepernnpoBanms. [Ipasuna quddepermupoBanms 2
TIPOU3BEACHHUS, YACTHOTO
Tema 6.3 IIpoun3BoaHbIe TPUTOHOMETPUYECKUX (PYHKIMIA.
IponsBoaHbIE [Ipou3BonHas TPUTOHOMETPHICCKUX (PYHKITHIA. 2 0K-01.0K-
2
TPUTOHOMETPUICCKUX (PYHKITHI. 02.0K- 03
b 2
IIpousBoaHas CI0XKHOM PYyHKIIUH —
P Py IIpousBoaHasn cjI0:KHOK GyHKIHH OK-04,0K-05,
. . 2 0K-06, 0K-07
Omnpenenenne cioxHoH GyHkuun. [Ipon3BoaHas cioxHOH GyHKIMN 1K 2.1
Tema 6.4 IlonsiTHe 0 HeNMpepBIBHOCTH (PYHKIMH.
[TonsaTue o HEMPEpPHIBHOCTU [Monsitue HenpepsiBHOHM (yHknU. CBOWCTBA HENIPEPbIBHOM (yHKIMU. CBS3b MEK/Iy HENPEPHIBHOCTHIO U 2
ymHKIHH. METO HHTEPBATOB mddepeHurpyeMocThio QyHKIUH B TOUKE. AJNTOPUTM PEIICHHs HEPaBEHCTB METOJIOM HHTEPBAIOB
Tema 6.5 I'eomerpuyeckuii ¥ GU3HYECKUH CMBIC/ IPOU3BOAHOM
T'eomeTpuraeckuii 0 ?HSquCKHH I'eomeTpraecKuii CMBICI MIPOM3BOTHON (DYHKIUH - YTIIOBOH KO (HUIIMEHT KacaTenbHOH K rpaduKy QYHKINA B 2
CMBICIT TPOU3BOHON TOUYKe. Y paBHEHHUE KacaTebHON K TpaduKy QYHKIHH. ATOPUTM COCTABJICHUS YpaBHEHHS KacaTeIIEHON K
rpaduky pyaxmmun y=f(x)
Tema 6.6 113 Nel3. ®dusuyeckuii cMbICJ NPOU3BOHON B NPogeccHOHANTBHBIX 3a1a4ax
DuU3NYEeCKU CMBICIT Ousnueckuii (MeXaHMUECKUIT) CMBICI IPOM3BOJHON - MTHOBCHHAS! CKOPOCTh B MOMEHT BpeMeHH t: v = S' (t)
2

MPOU3BOJIHOM B

npodeCCUOHATBHBIX 3a7auax
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Tema 6.7

MonoToHHOCTh (pyHKIHA. TodKH

MOHOTOHHOCTbL (PYHKIUH.

Bospacranue u yobiBaHNe (QyHKIHH, COOTBETCTBHE BO3PACTaHUS U YObIBaHUS (DyHKIIUH 3HAKy IPONU3BOTHOM.

. . N 1
SKCTpeMyMa [MonsTre MPOM3BOAHON BBICIIETO HOPSIKA, COOTBETCTBHE 3HAKA BTOPOH IMPON3BOJHOM BEITYKIOCTH (BOTHYTOCTH)
(GYHKIMM Ha OTpe3Ke.
Touxku 3kcTpemMyma
3agaun Ha MaKCHMYM B MUHUMYM. [10OHSTHE aCHMITOTHI, CIIOCOOBI X OTPENeNeHNs. ANTOPUTM HUCCIECIOBAHNS 1
(YHKIMH ¥ IOCTPOCHMS €€ TpauKa ¢ TIOMOIIBIO MPOM3BOAHON. [IpoOHO-HHEHHas QyHKIUSL
Tema 6.8 HccaenoBanne ¢pyHkuuii 1 nocrpoeHue rpagpukon
HccnenoBanue GpyHkumii 2
U TIOCTPOCHHUE IrpadhuKOB
Tema 6.9 HaubGonpmee u | HauGoJiblee 1 HanMeHbIIee 3HAYeHUS (PyHKIHI
HaMMEHbIlIee 3HAUCHUS (yHKIHH Haxoxnenne HanOoIbIIero M HAMMEHBIIETr0 3HaYeHUH (QYHKIIHH, MOCTpOEHHE TPa(hUKOB MHOTOWICHOB C 2
UCTIONIb30BAaHMEM allllapaTa MaTeMaTHIeCKOTO aHaIN3a
Tema 6.10 I3 Nel14. MonoTtonHOCTH pyHKIUM. Touku 3xcTpeMmyma
2
Haxoxnenue
ONTHMAJILHOTO pesylibTata ¢ I13 NelS5. HaumeHb1ee 1 HauOoJibee 3HaYeHNe GPyHKIMHA
MOMOIIIBIO IPOU3BOJHOM B 2
MPaKTUYECKUX 3a/jauax
113 Nel6. UccienoBanue ¢pyHKnMii 1 nocTrpoeHue rpagpukos
2
Tema 6.11 KP NeS. IlpousBonnasi pyHKumMu, ee npuMeHeHUe
Pemenne 3amauy. IlpomsBonmuas | @opmyns! u npasuia auddepenimuponanud. Mccnenopanue GpyHKImil ¢ moMompio npousBoaHoi. Hanbomblee u 2
(byHKIHH, ee MpUMeHeHHe HavMeHblIIee 3HaYeHHs QYHKIHN
Pa3zgen Ne7. MHOrorpaHHUKH 4 TeJla BpallleHUs 2
Tema 7.1 Bepmunebl, peGpa, rpaH MHOTOTPAHHUKA
Bepmunsl, pebpa, rpanu [Monsitue MHOTOTpaHHKKA. Ero aneMeHTsI: BepIInHbL, pedpa, rpanu. JJuaronans. Ceuenue. Boimykibie n 1
MHOT'OTpaHHHKA HEBBITYKJIbIE MHOTOT'paHHUKH 0K-01,0K-
02,0K- 03
Tema 7.2 Mpuzma X .
P 0K-04,0K-05,
[Ipu3ma, ee cocTaBisromye, [Monstue npusmsel. Ee ocHoBanust n 60okoBble rpann. BeicoTa nmpusMel. [IpsiMast u HakimoHHas npusMa. [IpaBnnbHas 0K-06, 0K-07
ceuenue. [Ipsimas u mpaBuIbHAS npusma. Ee ceuenne. [Tapannenenunen, cBoiicTBa NpsiIMOYToIbHOTO Tapajuienenunena, kyo. Cedenne Kyoa, IIK-2.1.
TIPU3MBI napajulesienunesia 1

Tema 7.3

[Mapanmenenunen, ky6. Ceuenne
KyOa, mapajuienenumnena
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Tema 7.4

IIupamuna, ee coctapistolIne,
ceuenue. [IpaBunpHas nupamua.
VYceduenHas nupamuia

Tema 7.5

BOKOBaH U IIOJIHas HOBCpXHOCTL

IIPU3MBI, TUPAMHU/IBI

ITupamupna
IMupamuna u ee anementsl. CeueHue nupamuabl. IlpaBuipHas nupamuja. YcedeHHas nupampna. Ilmomans

OOKOBOIi ¥ OJIHOW TTOBEPXHOCTH NPU3MBI, TUPAMUIBI

Tema 7.6 CummeTtpus

Cummerpust B Kybe, CuMMeTpHst OTHOCUTENBHO TOUKH, MPSIMOH, tockocTu. CuMMeTpus B Ky0e, napauiesienuIe sie, mpusme,
napasulesienumnee, npusme, | mupamuge. CHMMETpHs B IPUPOE, ApXUTEKTYPE, TEXHUKE, B OBITY

nupaMuie

Tema 7.7 IIpodeccuonaibLHO-OpMEHTHPOBAHHOE CO/lep:KaHue (Colep:KaHNe NPUKJIATHOTO MOAYJIS)
IIpumeps! cummeTpuil B I3 Nel7. llpumepsbl cuMMeTpHid B ipodeccuu

npodeccuu

Tema 7.8 I13 Nel8. IIpaBuiibHBIe MHOTOTPAHHUKH, HX CBOIiCTBa

HpaBI/IHLHHe MHOTOTrpaHHUKH, UX

CBOMCTBA

IlonasTue IPpaBUJIIBHOTO MHOI'OI'paHHUKA. CBolicTBa NIpaBUJIbHBIX MHOT'OTPAHHUKOB

Tema 7.9
Iununap, ero cocraBisgOLINE.

Ceuenue MUIMHApA

uausgp

HI/IJ'II/IH,Z[p " ero 3iaeMeHThl. CeucHue nujiInHApa (napannenbﬁoe OCHOBaHHIO N OCI/I). PaSBCpTKa qUuiIMHApa

Tema 7.10

Konyc, ero cocraBmstoniue.
Ceuenue KoHyca

Tema 7.11

VYceuennslii  konyc. CeueHue
YCEUCHHOTO KOHYyCa

IIpodeccuonaibLHO-OpMEHTHPOBAHHOE CO/lep:KaHue (Colep:KaHNe NPUKJIATHOIO MOAYJIS)

Konyc
Konyc um ero nsmementol. CedeHHe KoHyca (MapajielbHOC OCHOBAaHUIO W TPOXOISIIEe UYepe3 BEpIINHY),
KOHMYecKUe ceueHus. PasBepTka KoHyca. YcedeHHbI KoHyc. Ero oOpasyromas u Bbicota. CedeHUe yCeUeHHOTO

KOHyca

Tema 7.12

lap u cdepa, ux ceueHuns

lap u cepa.

[lap u chepa. Bzaumuoe pacnonoxenue chepsl u mwiockoctu. Ceuenue mapa, chepsl

Tema 7.13
TToustue 06 00beMe TETIA.
OtHolIeHne 00BEMOB ITOTOOHBIX

TCI

ITonsiTHe 00 00HLEMe TeJIA.

[onstue 06 oobeme Tena. O0beM KyOa U IPAMOYTOJIbHOrO Hapaienenuneaa. O0beM MPU3MBI U ITUITHHIPA.
OTtHouieHue 00beMOB TT0100HBIX Tel. [ 'eoMeTpudecKuii CMBIC onpeaenuTelis 3-ro nopsaka. O0beMbl MUPaMUIIBI
u koHyca. O6beM mrapa. [lnomaay moBepXHOCTEH Tel
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Tema 7.14

O06beMbl u I0Ia 1
MIOBEPXHOCTEH Tell
Tema 7.15 I3 Ne19. KomOuHanuu reoMeTpHYeCKUX TeJl
KomOuHammmm MHOTOTpaHHUKOB U 4
T€J BpalIeHUsI
Tema 7.16 I3 Ne20. I'eomeTpuyeckue KOMOMHALIUM HA IPAKTHKE
T'eomeTpurieckue KOMOUHAMM HA | Yerionp30Banme KOMOWHAIMHA MHOTOTPaHHUKOB U TEJl BPALICHUS B MPAKTHUKO-OPUEHTUPOBAHHBIX 3a7adax 2
MIPaKTHKE
Tema 7.17 KP Ne6 MHOrorpaHHUKH U TeJia BpallleHUsl
Permmenne 3amay. Muororpanaukn | OOBEMBI U IUIOMIAAU TOBEPXHOCTH MHOTOIPAHHUKOB U TEJ BPAILlCHUS 2
U TeNa BpallleHus
Paznen Ne§. IlepBooOpa3Has GyHKIIUM, ee IPUMEHEHUEe
10
Tema 8.1 IlepBooOpa3nas ¢pynkuum. IlpaBuiia HaxoxkIeHUsI NePBOOOPAZHBIX
[TepBooOpa3Hast GyHKINH. 3asaya 0 BOCCTAaHOBJICHUH 3aKOHA JBM)KEHHUS 110 U3BECTHOU cKopocTH. [lonsTie unrerpupoBanus. O3HaKOMIICHHE
IIpaBuna HaxOXACHUS C TIOHATHEM HHTETpalia i MepBooOpasHoii 1t pyHKIuH y=f(x). Pemrenne 3aqay Ha cBA3b IEpBOOOpA3HON U e 1
epBOOOPa3HBIX MIPOU3BOTHOMN, BRIYHCIICHUE TIepBO0Opa3HOi i qanHOoM (yHKImH. Tadmuma GopMyn [UId HaXOKICHUS
nepBooOpasHbIX. M3yueHne npaBuia BHIYUCICHHUS IIEPBOOOPA3HOIM
Tema 8.2 IInomans kpuBoanHeiHo| Tpanenuu. ®opmy.aa Herorona — JleiioHnna 0K-01,0K-
N N 02,0K- 03
IInomans KPHUBOJMHEHWHOM | 3amaym, NPHUBOIAIINEC K HOHATHIO ONIPEICICHHOTO HHTETPala - O BEIYMCICHUH INIOaa KPHUBOJIMHCHHOU 1 0K (’) 4.0K 0’5
Tpanenud. ®opMyna HbOTOHA - | Tpamenuu, o mepeMemeHrn TOYKH. [IoHsATHe onpeneaéHHoro uaTerpaia. [ eoMeTpUIeCKui 1 GU3NIECKUI CMBICT 0K-0 6’ 0K 07’
JleniGnuma onpegenenHoro unrerpaia. ®opmyna Herorona—JleiOHua HK’ by
Tema 8.3 HeonpeneseHHbIIi M onpeieJIeHHbIH HHTErPaJibl
HeomnpeneneHublii 1 | TloHsATHE HEONPEAETIEHHOTO HHTErpasa 1
OIIPECIICHHBI HHTETPaJIbL
Tema 8.4 IHonsiTHe 00 onpeaeIeHHOM HHTerpaJje KakK MJIOLIAAHM KPUBOJMHEHHON Tpaneuuu
[onsarue 06 onpenereHHOM I'eomeTprueckuii cMbICH OIIPEAEIEHHOTO HHTErpaia 1
HMHTErpajie Kak IUIoaan
KPUBOJIMHEHHOM Tparenuu
Tema 8.5 II3 Ne21. Onpeae/ieHHbI HHTErpaJ B ;KU3HU
Omnpenenennbplii  uHTerpaid B | ['eomeTpuueckuii cMbICi onpeaeneHHoro unrerpaia. @opmyna Hetotona - Jleiionuua. Pemenne 3anay Ha 4
KU3HU NPUMEHEHNE MHTerpasia Jisl BBIYMCICHUS (PU3NYECKUX BEJIMYHMH U IUIOLIAJIeH
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Tema 8.6

KP Ne7 IlepooOpa3Hasi pyHKIMH, ee IPUMEHEHHE

Pemrenne 3amau. IlepBooOpasnas | I[lepBooOpasnas ¢ynkuun. [IpaBuina HaxoxaeHUs nepBooOpa3HeIX. Ee mpuMeHenue 2
($yHKINH, ee TPIMEHEHHE
Pazgen Ne9. Crenenu u kopHH. CTeneHHass QyHKIMSA 14
Tema 9.1 CrenenHasi pyHKI U1, ee CBOMCTBA
Crenennas QpyHkuus, ee cBoiictBa | [IoHsATHE KOPHS n-0if CTENeHU U3 AeHCTBUTENbHOrO Yncia. OyHkunu y = V(X) ux cBoiicTBa U rpaduku. CBoiicTa 2
KOpHS N-OH CTENEHU
Tema 9.2 IIpeoOpa3zoBanue BbIPasKeHNil ¢ KOPHSIMH II-0M CTelleHH
Hpeo6pa3OBafme BRIPKCHUHM C IIpeobpa3oBanue UppaIIIOHATBHBIX BBIPAXKEHUI 4
KOPHSIMH I-OH CTETIEH!
Tema 9.3 CBolicTBa CTeNeHHU ¢ PAHOHAJIBHBIM H IeiiCTBUTEILHBIM MOKA3aTeISIMU 0K-01,0K-02,
. o 0K- 03, OK-
CaoiicTBa CTENCHU ¢ | [lonsTHe cTenenu ¢ JIIOObIM palOHAIBHBIM Moka3areneM. CTeneHHble pYHKINHU, X CBOMCTBA U rpadUKH 04.0K.05
2 s = s
panroHaIbHBIM n 0K-07
JEHCTBUTENBHBIM MOKA3aTEISIMU
Tema 9.4 Penrenne nppannoHaibHbIX YPABHEHUI U HEPABEHCTB
Pemenne nppannoHanbHbIX PaBHOCHIIBHOCTB NPPALMOHATBHBIX YPaBHEHHH U HEpaBeHCTB. MeTobl NX pelleHus. Penenne nppauoHanbHbIX 4
ypaBHEHHUH U HEPABEHCTB YpaBHEHHH 1 HEPaBEHCTB
Tema 9.5 KP Ne8. Crenenu u kopHu. CTenenHast QyHKIMSA
Crenenu u kopHu. CTeneHHas Omnpenenenne cTeneHHON QyHKIMH. Mcmonp30Banme ee CBONCTB MPH PEIICHUN YPaBHEHIH U HEPAaBCHCTB 2
¢byHKIASA
Paznea Nel0. IHoka3aTtenbHas QyHKUUSA
10
Tema 10.1 IMoka3zaTtenbHas GyHKIIUS, ee CBOWCTBA
[NokazarenbHast pyHKIMS, ee CrerieHb ¢ IPOU3BOJIBHBIM JICHCTBUTENBHBIM MTOKazaTeneM. OnpeaeneHne noKa3aTenbHol (pyHKINH, ee CBOHCTBA 1
CBOMCTBA u rpa¢uk. 3HAaKOMCTBO € IPUMEHEHUEM IoKa3aTebHON QyHKInK. Penenne nokazaTeabHBIX YpaBHEHHHA
(GYHKIIMOHATBHO-TPahUISCKAM METOIOM 0K-01,0K-
= 02,0K- 03,
Tema 10.2 113 Ne22. PemieHue moka3aTeJbHbIX yPaBHeHUI
0K-04, OK-
Permenue noxa3saTeabHbBIX Perienue noka3aTenbHBIX YPaBHEHUI METOIOM ypaBHUBAHHUS TIOKa3aTesei, METOJJOM BBEACHUS HOBOH 4 05, 0K-07
yYpaBHEHHH M HEPaBEHCTB MepEeMEHHOM, PYHKIIMOHAIBEHO-TPahUUECKUM METOIOM.
I13 Ne23. Penrenne mokasaTeJIbHbIX HEPABEHCTB 2
Tema 10.3 CucremMbl NOKa3aTeJbHbIX YPABHEHU I
CucreMsl OKa3aTeIbHBIX 1

YpaBHEHUU

Pemenne cucreM noka3aTelbHbIX YPaBHEHUN
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Tema 10.4 KP Ne9. IToka3aTtenbHast QyHKIMA
Pemenne 3apmau. IlokasarenbHas | PelneHue moka3aTeNbHBIX ypaBHEHHH METOAOM YPaBHHUBAHH MOKAa3aTeNIeW U METOIOM BBEIEHUS HOBOM 2
¢byHKIISA nepeMeHHOoi. Perlenne nokasaTeabHBIX HEPABEHCTB
Pa3gen 11. Jlorapudgmel. Jlorapudpmudeckas GpyHKuusA 20
Tema 11.1 Jlorapugm 4uncia. lecATHYHBINH U HATypaJIbHBIi JIOrapu@Mbl, YHCJIO €
Jlorapudm uucna. [lecatrnynpiid 1 | Jlorapudm uncna. [lecATHIHBINA 1 HATypaTbHbIH JTOTapU(PMBI, 9UCIIO €
. 2
HaTypaJibHBIN JIOrapu(MBbl, YUCIIO
e
Tema 11.2 CaoiicTBa jorapugmon. Onepauus Jorapu¢mMupoBaHus
Cgoiicta orapudMos. 2
Omneparyst JorapuMUpOBaHUS
Tema 11.3 Jorapugmuyeckasi pyHKUMs, ee CBOCTBA
Jlorapudmudeckas GpyHkuus, ee 2
CBOWCTBA
Tema 11.4 Pemenne norapupMuyecKux ypapHeHH I
2
Pemenne morapupmMmaeckux [Nonsarue norapudmmdeckoro ypaBHeHus. Omeparus MOTSHIINPOBAHUS 0K-01, OK-
YPABHCHHH H HCPABCHCTB Metoabl peuieHHs J10rapupMUYECKHX YPABHEHH . 1(22(’)4? Iéi?% ’;)
- - VT, VI,
Tpu OCHOBHBIX METO/Ia PEIICHUS JOTapU(PMHUIECCKUX YPaBHEHNH: (PyHKINOHATBHO-TpadIECKUil, METO 2 0K-07 TTK-
OTCHLIUPOBAHMSL, METOJl BBEJICHUS HOBOM IIEPEMEHHOM. 2]
Pemenue norapuMuyecKux HepaBeHCTB
2
Jlorapugpmudeckne HepaBeHCTBA
Tema 11.5 Cucrembl JorapupMu4ecKUX ypaBHeHU I
Cuctemsl T0rapu(hMIIECKUX ANTOPHUTM pEIICHNs CHCTEMBI ypaBHEHNH. PaBHOCHIBHOCTH J0Tapn(MHIECKNX YPaBHEHUI W HEPABEHCTB 2
YpaBHECHHI
Tema 11.6 IIpodeccuonaibLHO-OpMEHTHPOBAHHOE CO/lep:KaHue (Colep:KaHNe NPUKJIATHOTO MOAYJIS)
Jlorapudmsl B pupoae U
TEeXHUKE 113 Ne24. Jlorapu¢gmMsbl B ipupoJe U TeXHUKe 4
[Mpumenenne norapudma. Jlorapudmuueckas cnupans B npupoae. Ee MaTemarnueckue cBoicTBa
Tema 11.7 KP Nel0. Jlorapudgmel. Jlorapudmuueckas pyHKuus
Pewenue 3anau. Jlorapupmudeckas Gpynkuus. Pemenne npocreimmx torapuMUUECKUX ypaBHEHHN
2

Jlorapudwmsr. Jlorapudmmudeckas

GbyHKIHSA
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Paszgen Nel2.

MHo:xecTBa. JjIeMeHThI Teopuu rpagos

6
Tema 12.1 MHo:xecTBa
2
Mmoxectsa [Monstne MuoxectBa. [TonmHuoXxecTBO. OmIepanyuy ¢ MHOXKECTBAMH
Tema 12.2 IIpodeccuoHaNbHO-0PUEHTHPOBAHHOE CO/lePKaHNe (CoAep:KaHHe NPUKJIATHOI0 MOLY 1)
Onepanuu ¢ MHOXKECTBAMU I3 Ne25. Onepanuu ¢ MHOKECTBAMH. 1
Pemenue MpUKJIaJHbIX 3aJ1a4
Tema 12.3 I13 Ne26. I'padbr
. 1
I'padpsr [Monstue rpada. Ces3HbIHA rpad, AepeBo, IUKI rpad Ha INIOCKOCTH
Tema 12.4 KP Nell. MHuo:xecTBa, I'padbl M1 MX NpUMeHeHHe
Pemenue 3ama4. MHOXeCTBa, Omneparun ¢ MHOXKecTBaMH. OTIHCaHNe peabHBIX CUTYAINH ¢ TOMOIIBI0 MHOXKECTB. [Ipumenenue rpados k 2
I'padbl 1 ux npumMeHeHne PCIICHHIO 337124
Paszpnen Nel3. DJieMeHTbl KOMOMHATOPUKHU, CTATUCTHUKHU U TEOPUH BepPOSATHOCTEH 16
Tema 13.1 OcHOBHbIE IOHATHS KOMOMHATOPUKHU
OCHOBHBIE IOHATHS ITepecTaHOBKH, pa3MeILEHNS, COUETaHUS. 2
KOMOWHATOPHUKH
Tema 13.2 CoObITHE, BEPOATHOCTH COOBLITHS.
CoObITHE, BEpOSTHOCTH cOOBITHA. | CIOKeHHE M yMHOXEHHE BeposTHOCTel COBMECTHBIE M HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEPOSITHOCTH CYyMMBI
i 2
ClOMKEHIE - YMHOKEHHE CO6LITI/II\/‘I. YcnoBHas BEPOSTHOCT. 3aBUCHUMbIEC 1 HE3aBHCUMBIE COOBITHS. TeopeMbl O BEPOSITHOCTH MPOU3BEACHUS
COOBITHIA.
BEPOSITHOCTEH
Tema 13.3 IIpodeccuonaibLHO-OpMEHTHPOBAHHOE CO/lep:KaHue (Colep:KaHNe NPUKJIATHOIO MOAYJIS) OOZK_OO Il<’ 8?'0
5 VI,
BeposaraocTh B | II3 Ne27. BeposiTHOCTD B IpOo(pecCHOHANBHBIX 3aa4ax P K-04, 0K-05,
PO eCCHOHANBHBIX 337aYax OTHOCHTEIbHAS YacTOTa COOBITHS, CBONCTBO €€ YCTOMYMBOCTH. CTaTUCTHYECKOE ONPEICIICHHE BEPOSTHOCTH. 0K-07 I1K-
O11eHKa BEPOSITHOCTH COOBITHS 2.1
Tema 13.4 JuckperHas ciaydyaiiHasi BeJJMYHHA
HuckpetHas cnyyaiiHas Buns! cryyaiiaeix BenuuuH. OnpeeneHne JUCKPeTHOH cay4aiHON BeNWYUHbL. 3aKOH paclpeieneHus 1
BEINYMHA, 3aKOH €€ JIMCKPETHOH ciTydaifHo# BenmnuuHbI. Ee uncioBble XapaKTepHCTHKH
pacnpeneneHus
Tema 13.5 3ajauu MaTeMAaTHYEeCKOH CTAaTHCTHKH
3agaun MaTeMaTHIECKOH Bapunannonnstii psn. [loauron gactoT u rucrorpamma. CTaTHCTHIECKUE XapaKTEPUCTUKH psiia HaOII0JaeMbIX 1
CTaTUCTHUKH JTAaHHBIX
Tema 13.6 I3 Ne28. CocraBiienre Ta0JMI U AMATPAMM HAa NPAKTHKeE 4

CocTaBieHue TaOJIUI] U JHarpaMm

[epBuyHas 00pabOTKa CTATHCTUYCCKUX NAHHBIX. ['paduyeckoe ux mpenacrapicHue. HaxoxaeHue cpeHux
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Ha TIpaKTHKe

XapaKTePUCTHUK, HAOIIOIaeMbIX JaHHBIX

Tema 13.7 KP Nel2. DneMeHTBI KOMOMHATOPUKH, CTATHCTUKH M TEOPUH BepPOSITHOCTEH
Pemmenue 3amayd. DeMeHTHI DneMeHTH KOMOMHATOPHUKH. 2
KOMOMHATOpUKH, CTaTHCTHKA 1 Co0bITHE, BEPOATHOCTE COOBITHS. CII0%KEHHE H YMHOKEHHUE BEPOATHOCTEH
TEOPHH BEPOATHOCTEH
Pazgen Neld. YpaBHeHHUs 1 HepaBeHCTBA 18
Tema 14.1 PaBHOCHJILHOCTH YPABHEHUI U HEPABEHCTB.
PaBHOCHHI’HOCg’ YpaBHCHIH 1 OO0wme MeToIbl perieHns. PaBHOCHIIBHOCTD ypaBHeHUI 1 HepaBeHCTB. Onpenenenns. OCHOBHBIE TEOPEMbI
HepaBeHCTB. ObLMe METObI PaBHOCHJIBHBIX NTEPEX0Jax B ypaBHEHHUIX M HepaBeHCTBax. OOIIMe METOIb! PEUICHUS YPABHEHUI: Iepexo OT 2
PeIICHIA paBeHCTBa (QYHKIMH K PaBEHCTBY apIyMEHTOB JUII MOHOTOHHBIX (DYHKIIN, METOJI pa3JIO’KeHUS] HA MHOXHTEIH,
METOJI BBEJICHHUS HOBOI NIEpEMEHHOM, (hYHKIIMOHAIBLHO-TPpadHueCKUil METO
Tema 14.2 I'padpnuecknii MeTox pelieHUsl ypaBHEHUI, HEPAaBEHCTB
I'paduueckuii meton pereHus O011Me METO/IBI PEIICHHUS] HEPABEHCTB: TIEPEX0/] OT CPABHEHUS 3HAUCHHUM (DYHKIIMH K CPAaBHCHHIO 3HAYCHUI P
YPaBHCHHUIL, HEPABCHCTB apryMEHTOB JUII MOHOTOHHBIX (DyHKIIMI{, METO]] HHTEPBAIOB, (DYHKIIHOHAIBHO-TpaGuIecKuii MeToI.
I'padmueckuii MeTo]| pellieHUs] ypaBHEHHI ¥ HEPABEHCTB 0K-01.0K-
b
Tema 14.3 YpaBHeHHUs M HepaBeHCTBA ¢ MOYyJdeM 02,0K- 03,
. 0K-04,0K-05,
YpaBHEHUs U HEpaBEHCTBA C Omnpenenenue Moayist. PackpeiTie Moy mmo onpeneneHuto. [Ipocreifiie ypaBHeHHS U HEPABEHCTBA C 2 OK-06. 0K
MOJyJIeM MozyieM. IIpuMeHeHrne paBHOCHIIBHBIX IIEPEX0/I0B B ONPEICICHHBIX THUIIaX YPAaBHEHUH U HEPaBEHCTB C MOAYJIEM 07_171{’ p ]_
Tema 14.4 YpaBHeHHUs 1 HEPaBEHCTBA C IapaMeTPaMu
YpaBHEHUs K HEPABEHCTBA C 3HaKOMCTBO ¢ mapameTpoM. [IpocTeiliie ypaBHEHHs U HEPABEHCTBA C MAPaMETPOM 2
napaMeTpaMu
Tema 14.5 IIpodeccuonaibLHO-OpMEHTHPOBAHHOE CO/lep:KaHue (Colep:KaHNe NPUKJIATHOTO MOAYJIS)
Cocranenne 1 peuienne 13 Ne29. CocTasJieHne U peleHne NPodeccHOHANBHBIX 32124 ¢ NOMOIIBIO YPaBHEeHHUi 4
npodeccroHaNBHBIX 33/1a4 C
NOMOLLIBIO YPaBHEHHIA Pemenne TeKCTOBBIX 3a/1a4 IPO()ECCHOHAIBHOTO COACP)KAHUS
Tema 14.6 II3 Ne30. YpaBHeHuUsi U HepaBeHCTBA
o 4
Pemenne 3ana4. YpaBHeHus U OO01mye MeTo/bI PeIIeHNs ypaBHEHHUH.
HCPaBCHCTEA II3 Ne31. YpaBHeHusi U HepaBeHCTBA ¢ MO/AYJIeM U ¢ IapaMeTpaMu 2
CamocrosiTesbHast padora
Cosnatp npesenranuio Ha TeMy: «[lokazaTenpHas, norapudmMudeckas, CTeHeHHast (QyHKIUI» 2
Hammcats coobuienne Ha Temy: «[IprMeHeHre Tpon3BOJHON 1 IEpBOOOPA3HON B pa3IMIHBIX 00JIACTSAX HAYKI» 2 9
Co3zgate MOJENU NPaBUIBHBIX MHOTOIPAHHHUKOB 2
Hammcats pedepar Ha Temy: «MccnenoBanne GpyHKINH € TIOMOIIBIO TPOM3BOAHON 3
IIpoMeskyTouHasi aTTecTanMs Mo 06pa3oBaTejbHOI MporpaMmMe B hopMe 2K3ameHa 4
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Bcero: 221

Bo B3anMopeiicTBUM ¢ TiperoiaBaTeaeM 202

Koncynprarmu 6

YpoBeHb 0CBOEHUS JAHHOI Y4eOHOM JUCHUNJIMHBI PeINoJaraer no oTaejJLHbIM TeMaM Kypca pacipe/ejieHue YpoBHs ocBoeHnusi ot 1 1o 3.

JUst XapakTepUCTHKH YPOBHS OCBOEHHS y4eOHOT0 MaTepHaja UCIIONIb3YIOTCS CIeAyIONIe 0003HAUCHHUS:

1 — o3HaKOMHUTENIBbHBIN (BOCIIpOM3BEACHNE UH(OpMaINY, y3HaBaHUE (paclio3HaBaHKE), 00bSICHEHNE paHee N3yUYEeHHbIX 0OBEKTOB, CBOUCTB U T.I1.);
2 — penpoayKTUBHBIN (BBIIIOJIHEHUE AESITEILHOCTH IO 00pa3ily, UHCTPYKIMU WM 110/ PYKOBOJCTBOM);

3 — IpOAYKTUBHBIN (CaMOCTOATENbHOE IIJIAHUPOBAHUE U BBIIIOJHEHHE AEATEIbHOCTH, pEIlIeHUEe TPOOJIEMHBIX 3a/1a4).

Buabl camocTosiTeibHOM padoThI:
Jlnst oBjiageHus 3HaHusiMu: (00beM 4acoB, OTBOAUMBbIiIi HA BLINOJIHEHHUE)

Urenne Tekcra (yaeOHUKA, IEPBOMCTOYHUKA, JIOI. TuTeparyphl) — 0,5 gaca
N3yuenue repmunonorun — 0,5 yaca

Cocrasienune miana tekcra — 0,5 gaca

KoHncnexkrtupoBanue tekcra- 1 yac

Pabora co cnoBapsimu u cipaBouHukamu — 0,5 gaca

O3HaKoOMJICHHE C HOPMAaTUBHBIMH JOKYMCHTAMHU — 0,5 qaca

VY4ebHo - ucciepoBaTensckas padbora - 1 gac
Hcnonws3oBanue ayauo- v Buaeo3amnuceit - 1 gac
Hcnons3zoBanue kommnbioTepa - 1 gac
UcnonwszoBanne Mutepuera - 1 yac

Js1 3akpenJieHus ¥ CUCTEMATH3AIUM 3HAHMIA:

Pab6ota ¢ koncnekroM — 0,5 gaca

CocraBieHnue 1m1aHa KoHcrekra — 0,5 gaca
Cocrasnenne Tadbmauiel - 1 yac

CocraBiieHHe TeMaTHYECKUX KPOCCBOPIOB - 1 yac
OTBeTHI HAa KOHTPOJIbHBIE BOMPOCHI - 1 Hac
IToaroroska cooOreHus - 1 yac

[ToaroroBka pedepara- 2 yaca

BrinonHeHne TeMaTHYECKOro TecTa - 1 Jac




Cocrasnenue noptdonno - 1 yac

Pabora ¢ xonTypHBIMU KapTamu — 0,5 yaca
Koncynpranuu - 10 2 yacos

st popMUpPOBaHUS YMEHHI:

Pemenne 3anau - 1 gac

Boinonnenue ynpaxsenui - 1 yac

Beinonnenue ueprexent - 1 gac

CocraBnienue cxeM - 1 yac

BrinonHenue pacueTHo — rpaguueckux pabdot — 2 yaca
Pentenune cutyanmoHHsIX (podeccuoHabHBIX) 3aj1ay - 1 yac
[ToaroroBka KypcoBbIX paboT — A0 2 4acoB
[TonroroBka MHAMBUAYAIBHBIX IIPOEKTOB — 1O 2 4acOB
CocraBieHre TEMaTUYECKOM MPE3EHTAalUU — 110 2 4acoB

Cocrasnenne noptdonmo mo npodhecCHoHAIBHON AEITEIBHOCTH — 110 2 4acOB
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3. YCJIOBUS PEAJIM3ALIMN YYEFHOM JUCHUTIJIMHBI
3.1. TpeGoBanus K MUHHUMAJBLHOMY MATEPUAJIBLHO-TEXHUYECKOMY 00ecnevyeHHI0
Peanuzanus ydyeOHON AUCHUIUIHHBI TpeOyeT HaIM4us yueOHoro kabunera «MareMaTuka»
OoGopynoBanue yueOHOro KabuHera:
1. Cron yuenndeckuii- 14 mr.
Cryn ydyeHU4YeCKuii- 28 mrT.
[kad nepeBSHHBIN IS JOKYMEHTOB (3aKPBITHIi) - 1 1mIT.
[Hkad nepeBssHHBIN 111 JOKYMEHTOB (OTKPBITHIH) -1 mmIT.
[xad mis oxexapl AepeBIHHBIA - 11IT.
Cton nuchMeHHBIN - 1 mmT.
Tym0a oducnas nepeBsHHas - 1 mir.
Kpecno odpucnoe — OC- 1 mr.
9. Ct0on KOMIBIOTEPHBIN- | MIT.
10.  Cron xoMObOTEpHBbIN- 12 1T.
1.  Cryn 130 -1 mr.
12.  Kpecno «IIpectux» - 8 mir.
13. Kpecno «IIpectux Cambay - 4 mrt.
14.  HoytOyxk - 12 mrT.
15. IIpoektop- 1 mit.
16.  DOkpan -1 mr.
17. Jocka — 1 .
18. Harnsinable mocoOus reoMeTpuuecKkux Gpuryp:
- Ky0;
- KOHYC;
- KBaJpar;
- IPSIMOYT OJIbHUK;
- TPEYTOJIbHUK;
- MHOTOTpaHHUK.
TexHuveckue cpeacTBa 00y4eHus :
MIPE3EHTAIIMN Ha OCHOBHBIE TEMBI Kypca
TECTOBBIC 3aJJaHUS
Pa3HOYPOBHEBBIN pa3AaTOYHBIN MaTepra
CIPaBOYHBIN MaTepual
TpeHaXXepbl HA OCHOBHBIE TEMBI Kypca
oOyuarolue 3aJaHusi 10 OCHOBHBIM T€MaM Kypca
3.2. UndopmanuonHoe odecriedeHne 00y4eHus
[lepeuenb pekOMeHIyeMbIX YueOHBIX U3JaHui, IHTepHET-pecypcoB, TONOIHUTENBHOMN TUTEPATyPHI
OcCHOBHbIE HCTOYHUKU:
1. Anumos, II.A.. MaremaTtuka: aaredpa u Hayalla MaTEeMaTHUYECKOTrO aHaiu3a reomerpusi. Anrebpa u
Havaya mareMmarudeckoro aHamm3a. 10-11 xmaccel. ba3oBelii m yrayOnénnsiii ypoBau. DOV / 1ILA.
Anumos, FO.M. Kossirun, M.B. TkauéBa — Mocksa : [Ipocsemienue, 2022. — ISBN 978-5-09-099445-3.
— URL: https://book.ru/book/948976 (nara obpamenus: 07.06.2023). — TeKCT : 3JEKTPOHHBIH.
2. Bepuep, A. JI. Marematuka: AnreOpa ¥ Hadajla MaTeMaTHYECKOTO aHaim3a, reomerpus 10 kiacc
(6azoBerit ypoBens) / A. JI. Bepuep, A. I1. Kapm. - 4-e uzn. - Mockga : IIpocsemenue, 2022. - 368 c. -
ISBN 978-5-09-101567-6. - Tekcr : anektponnsIii. - URL: https://znanium.com/catalog/product/2090519

e i

3. Bepuep, A. JI. Marematuka: Anredpa ¥ Hadajga MaTeMaTHYECKOro aHanusa, reomerpus 11 kmacc

(6azoBnIit yposenb) / A. JI. Bepuep, A. I1. Kapm. - 4-e uzn. - Mocksa : IIpocsemenue, 2022. - 240 c. -

ISBN 978-5-09-101568-3. - Tekcr : anektponnsiid. - URL: https://znanium.com/catalog/product/2090520

JlonoiHUTeIbHbIE HCTOYHUKU:

1. bammakos, M. U., Maremaruka : yueOuuk / M. U. bBammakoB. — Mocksa : KnoPyc, 2022. — 394 c.
— ISBN 978-5-406-09589-8. — URL: https://book.ru/book/943210 (nara obpamenus: 07.06.2023).
— TeKCT : ANEeKTPOHHBIN.
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2. bammakos, M. U., Matemaruka. [Ipaktuky™m : yueOHO-nipakTHueckoe nocodoue / M. U. bammakos, C.
b. DOutuna. — MockBa : KuoPyc, 2023. — 294 c¢. — ISBN 978-5-406-10588-7. — URL:
https://book.ru/book/945228 (nata ob6pamenus: 07.06.2023). — TeKcCT : 3JEKTPOHHBIH.

1.

[98)

10.

1.

HNuTepHeT-pecypcebl:

OtkpeiTeiii ypok. IlepBoe centsOps URL: http:/festival. Iseptember.ru/ (mata oOpamieHwus:
08.06.2023). - TekcT: 31eKTPOHHBIH.

Pemry ers URL: https://math-ege.sdamgia.ru/?redir=1 (mara obpamenus: 08.06.2023). - TekcT:
JJIEKTPOHHBIN.

AKnacc URL: https://www.yaklass.ru/ (nata o6pamenus: 08.06.2023). - TekcT: 371eKTPOHHBIM.
Bceepoccuiickne nnTepHeT-onmumnuansl. - URL: https://online-olympiad.ru/ (mata oOpameHus:
08.06.2023). - TekcT: 2IEKTPOHHBIM.

. Enunas xomnekmus nudpoBeix  oOpa3oBaTenbHBIX  pecypcoB. - URL:  http://school-

collection.edu.ru/catalog/?ysclid=lin191¢cpx0622621281 (nata obpamenus: 08.06.2023). - Tekcr:
JJIEKTPOHHBIN.

. Hayunas snextponnas 6ubnmorexka (HOb). - URL: http://www.elibrary.ru (nara oGpamenus: 08.

06.2023). - TekcT: 2IEKTPOHHBIM.

OtkpbeIThId  KOJUIEK. Martematuka. - URL: https://mathematics.ru / (marta oOparieHus:
08.06.2023). - TekcT: 37€KTPOHHBIM.
[MoBTopum wmatematuky. - URL: http://www.mathteachers.narod.ru / (mata oOpamieHus:
08.06.2023). - TekcT: 31€KTPOHHBIM.

. CnpaBo4HHK o MaTeMaTuKe s IIKOJIBHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mara oOpamenms: 08.06.2023). - Tekcr:
3JIEKTPOHHBIN.
denepanbHbIi nopTan «Poccuniickoe oOpa3zoBaHHE». - URL:
https://edu.ru/?ysclid=lin1 gr9mrj833539836 (mara oOpamenus: 08.06.2023). - Tekcr:
JJIEKTPOHHBIN.
®denepanbHbINA LIEHTP nH(}OPMaIMOHHO-00Pa30BaTEIbHBIX pECYpCOB. - URL:

https://web.archive.org/web/20191121151247/http://fcior.edu.ru/ (nara obpamenus: 08.06.2023).
- TekcT: 3JeKTPOHHBIA.
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YYEBHOM JACIHUILIAHBL
KoHTponb u oneHKa pe3ynbTaToB OCBOEHUS OOIIe00pa30BaTEIbHON JUCHMIUIMHBI PAacKpbIBAIOTCA 4Yepe3 JIUCUUIUIMHApPHBIE pPE3YJbTaThl,
HanpaBjeHHble HAa (JOPMUpPOBaAHHE OOLIMX U MPO(PECCHOHANBHBIX KOMIIETCHIMN MO pa3jesaM U TeMaM CoJiepKaHHs yueOHOro MaTepuala, a TakKxke
OCYIIECTBIISICTCS TIPENoaBaTeeM B MpoIecce MPOBEIACHUS MPAKTHUECKUX 3aHATHN U 1a00paTOPHBIX 3aHATUN/PAa0dOT, ayJUTOPHBIX CAMOCTOSTEIBHBIX
U KOHTPOJIBHBIX paboT, TECTUPOBAHUS, a TAK)KE BBIIOJIHEHHS 00YyUYaIOIMMHUCSA HHIUBUAYAIbHBIX 3a/laHUH, IPOEKTOB, UCCIIEJOBAHUH.

Tabduuna 1
PesyabTaTthl 00y4enusi (Tpe0OBaHHsA K pe3y/1bTaTaM 00y4eHMs1) Kon
(Jluunocmmuule, memanpeomemubvle U NpeoMemmuble pe3yibmambvl 0CB0eHUs Y4eOH020 bopmupyembix
KOMICTCHIMH @®opMBI H METO/TBI Ouenka pe3yJbTaToB
npeomemay) O6mas/mpodeccHoHaNbHAs pKOHTp outst 06)?%1}1] st
KOMITETEHIIHS
(OK, IIK)
1 2 3 4
- TOTOBHOCTb K TPYZy, OCO3HAaHHE IEHHOCTH MacTepCTBa, TPYAOI00He; OK-01 Tecmuposanue - OKCIIEpPTHAs OLICHKa
- TOTOBHOCTh K AaKTHUBHOM JEATENIFHOCTH TEXHOJOTMYECKOH M COLUAJbHOW HAIMPaBICHHOCTH, CIHOCOOHOCTD JAEMOHCTPUPYEMBIX

HWHHIMUPOBATh, INTAHUPOBAThH U CAMOCTOSTEIEHO BBINOJHATH TAKYIO S TEILHOCTH;
- HHTEpeC K Pa3IMYHbIM cepaM MpoecCHOHATbHON NeATEFHOCTH,

OBiaicHNE YHUBEPCATbHBIMU y4COHBIMH [IO3HABATEILHBIMU JICHCTBUAMU:

a) 6a30BbIE JIOTHYECKHE JISHCTBUS:

- CAMOCTOSITEIILHO (hOPMYITHPOBATH M aKTYaJIM3UpPOBATh IPOOIIEMY, PACCMATPUBATH €€ BCECTOPOHHE;

- YCTaHaBIMBATh CYIECTBEHHBIH PH3HAK WM OCHOBAHMUS JUISl CPaBHEHMS, KIIaCCH(UKALK 1 0000IIeHH s ;

- OIIPENENIATD LIENH AeITEIbHOCTH, 33/1aBaTh IapaMeTPbl U KPUTEPUH HX JIOCTIDKEHHS,

- BBISIBIISITH 3aKOHOMEPHOCTH ¥ IPOTHBOPEUHS B PACCMATPHBACMBIX SIBICHUSIX;

- BHOCUTH KOPPEKTHUBEI B JIEITEILHOCTD, OLICHUBATH COOTBETCTBHE PE3YJIFTATOB IIEJISIM, OLIEHUBATh PUCKH MOCIEICTBUH
JIeATENBHOCTH;

- pa3BHBaTh KPEaTHBHOE MBIIUICHHE ITPH PEICHUH KH3HEHHBIX IPO0iIeM

0) 6a30BBIC HCCIICIOBATEILCKUE ICHCTBUS:

- BJIaIeTh HaBBIKaMH y4eOHO-HCCIIeJ0BATEILCKOM 1 POSKTHON JIeITeIbHOCTH, HaBBIKAMH pa3pelleH s IpodieM;

- BBUIBJIATH NPUYMHHO-CIICACTBCHHBIC CBSI3M U aKTyaJM3MPOBAaTh 33/1ady, BBIIBUTATh TMIIOTE3Y €€ PELICHUS, HAXOIUTh
apryMEHTBI JUIS ZI0Ka3aTeNbCTBA CBOMX YTBEP)KACHUI, 3a1aBaTh MIapaMeTPhl U KPUTCPUH PELICHNUS;

- aHAJIM3UPOBATh ITIOJyYECHHBIC B XOJE DEIICHHUs 3aJaudl Pe3ysbTaThl, KPUTHYECKH OLIEHWBATH HX JOCTOBEPHOCTH,
[POTHO3UPOBATh M3MEHEHHE B HOBBIX YCIIOBUSIX;

-- YMETh NIepEHOCUTH 3HaHMS B IO3HABATENIBHYIO U IIPAKTHYECKYIO 00JIaCTH JKU3HEACSITEILHOCTH;

- YMETh HHTErpUPOBATH 3HAHMS U3 PA3HBIX NPEAMETHBIX 00JIacTel;

- BBIJIBUT'aTh HOBBIE WJIEH, NIPEAJIaraTh OPUIHHAJIBHBIE OAXO/bI H PEIICHNS;

M CIIOCOOHOCTD X UCIOJIb30BAHUS B IT03HABATEIBHON U COHHaﬂLHOﬁ IPaKTUKE.
-BJIAA€Th METOAaMHU 1O0KAa3aTCIbLCTB, aJITOPUTMaMH PEHICHU 3a1a4; YMCHUE Q)OpMyHPIpOBaTI) OIIpEaCICHNS, AaKCUOMBI U

TEOPEMBbI, IPUMEHSATH HX, IPOBOAUTH JOKAa3aTEIIbHBIC PACCY)KACHHUS B XOJIE PELICHHUS 3a/1ay;
- YMETh ONEPHPOBATH MOHATUSMH: CTEHEHb YHCIIA, JIOTapH(M YHCIIa; yMEHUE BBITIOJIHSITH BEIYUCICHNE 3HAUCHUH U
npeoOpa3oBaHus BRIPKEHHUH CO CTENICHSAMH U JIoTapupMaMu, TpeoOpazoBaHusl IpOOHO-PAIHOHATBHBIX BEIPAKCHHI;

- YMETh OIIEPUPOBATh HOHATUSAME: pallHOHANIbHBIE, HPPALHOHANIbHBIC, I0Ka3aTeNbHBIC, CTCIICHHBIE, JorapudMuUeckue,
TPUTOHOMETPHUYECKHE YPAaBHEHNUS U HEPABEHCTBA, NX CUCTEMBI;

Yemuwiii onpoc

Mamemamuueckuii
oukmanm

Hnousuoyanvras
CamMocmosmenbHast
paboma

Ilpedocmasnenue
Pe3yIbmamos
NPAKMuYecKux pabom

3awuma meopueckux
pabom

Bawuma
UHOUBUOYAILHBIX
npoexmos

Koumpoavnas paboma
Buinonnenue

K3AMEHAYUOHHBLX
3a0aHuUil

Ka4ecTB B IIpoliecce
HPaKTHIECKUX U
ayTUTOPHBIX 3aHATHUI;
- OLIEHKA Pe3yIbTaTOB
BHEAyIUTOPHOM
(caMOCTOSATENBHO¥)
paboTHL.
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- YMETh ONEPUPOBATH MOHITUSAMU: (QYHKINS, HETIpepbIBHAST (QYHKIHS, IIPOM3BOIHAS, IEPBOOOpa3Hasi, ONpeIeIeHHbIH
HHTETPal; YMETh HAXOAUTh MPOM3BOAHBIEC STIEMEHTAPHBIX (DYHKIUH, HCIOIB3Ys CIIPAaBOYHBIC MaTEPHAIIBL; HCCISI0BATh
B IIPOCTEHIIMX CiIydasx GpyHKIMH HAa MOHOTOHHOCTb, HAXOJUTh HAHOOJBIINE H HAUMEHbIINE 3HAUeHUsT QYHKINI;
CTPOUTH rpaiKu MHOTOWICHOB C UCIIOIb30BAHUEM allapaTa MaTeMAaTHIECKOTO aHATIN3a; IPUMEHSTh IPOH3BOTHYIO
IIPY pELICHNUH 33124 Ha ABMIKCHHUE; PEIaTh IPAaKTHKO-OPHEHTUPOBAHHBIC 331a4l HAa HAHOOJBIINE ¥ HAUMEHbIIINE
3Ha4YEHUs], Ha HaXOX/IeHUE IIyTH, CKOPOCTU U YCKOPEHHUS;

- YMETh ONEPHUPOBATH MOHITUSIMH: PALMOHAIBHAS (DYHKIMS, TOKa3aTeNbHAs (PyHKIHSA, CTeIICHHAs (DyHKIHS,
norapudmuyaeckast GyHKIMs, TPUTOHOMeTpHUIeckre QyHKIMH, oOpaTHbIe (YHKINH; yMEHUE CTPOUTH Ipaduku
n3y9IeHHBIX (QYHKIUH, NCIONB30BaTh TPAUKK IPH U3YUSHUH MPOIECCOB M 3aBUCHMOCTEH, IPH PEIICHNH 3a/1a4 U3
JPYTUX y4eOHBIX IPEIMETOB 1 3a]a4 U3 peabHOM XKHU3HK; BRIpaKaTh (GOpMyJIaMU 3aBUCHMOCTH MEXTy BeJIMIHHAMHY;
- YMETb pelaTh TeKCTOBBIC 3a[a4X Pa3HbIX THIIOB (B TOM YHMCJIE Ha IIPOLEHTEI, JOJIU 1 YacTH, Ha JBIKEHHE, paboTy,
CTOMMOCTb TOBApOB U YCIIyT, HAJIOTH, 331a4U U3 00IaCTH yIPaBIECHUS INYHBIMI U CeMEHHBIME (DMHAHCAMHU);
COCTaBIIATh BBIPAXKCHHUS, YPaBHEHUS], HEPABCHCTBA U UX CUCTEMBI 110 YCIIOBUIO 33/1a4H1, UCCIIEA0BATh IIOIyUYCHHOE
pelIeHne U OI[eHUBATh MPaBJONOA00HOCT PE3yIbTaTOB;

- YMETh ONIEPHPOBATH MOHATUSMU: CpeiHee apupMEeTHIECKOe, MeMaHa, HanOoJIbIee 1 HauMEHbIIee 3HAUeHNs,
pa3Max, JUCTIEepCHs, CTaHAapTHOE OTKIOHEHUE YHCIOBOT0 HA0OPa; yMETh U3BIIEKATh, HHTEPIPETHPOBATH
nH(opMaIHIo, MPeACTaBICHHYIO B TaOJIHIaX, HA UarpaMMax, rpadukax, OTpaskaroyio CBOMCTBA peaabHBIX
MIPOLIECCOB | SIBJICHUI; IPECTaBIATh HHPOPMAIHIO C TOMOIIBIO Ta0JIHI ¥ AUarpaMM; UCCIIEA0BATh CTATHCTHICCKHE
JTaHHBIE, B TOM YHCJIE C IPUMEHEHHEM IPpadIIECKHX METOJ0B U 3IEKTPOHHBIX CPE/ICTB;

- YMETbh ONEPUPOBATH MOHITUSMU: CIIy4allHbIH OIBIT U CIIy4aifHOe cOOBITHE, BEPOSITHOCTD CIy4aiHOTO COOBITHS
YMEHHE BBIUHCIIATH BEPOSTHOCTH C UCIIOIB30BaHUEM Ipauuecknx METONO0B; IPUMEHATH ()OPMYIIBI CIIOKEHUS 1
YMHOXEHHS BEPOSITHOCTEI, KOMOMHATOPHBIE (haKTHl M (POPMYIIBI IIPH PEIICHUH 3aJ1a4; OLIEHUBATh BEPOSITHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO CO CIIyYailHBIMH BEIMYMHAMH; YMEHUE IPUBOAUTE IIPHUMEPHI MIPOSIBICHUS 3aKOHA
GOJIBIINX YHCEN B IPHPOAHBIX U OOIIECTBEHHBIX SIBICHUSX;

- YMETb OIICpUPOBATh MOHATUSMU: TOUKA, NIPsIMasi, INIOCKOCTb, IIPOCTPAHCTBO, ABYTPAaHHBII yroj, CKpelyBaroIuecs
IpsIMBIE, TAPaUIETbHOCTD U MEPIIEHIUKYIISIPHOCTD MPSIMBIX U INIOCKOCTEH, YTOI MLy IPSIMBIMHE, YTOI MEXILY
IIPSIMOM ¥ INIOCKOCTBIO, YTOJI MEXy IUIOCKOCTSIMHU, PACCTOSHUE OT TOUKH JI0 IUNIOCKOCTH, PACCTOSHUE MEXy IIPSIMBIMH,
PacCTOsIHUE MEXIy IIOCKOCTSIMU; YMEHHE UCTIONb30BaTh MIPU PEIICHUH 33124 H3Y4eHHBIC (DAaKThI M TEOPEMBI
IUTAHUMETPHUH; YMEHHE OIIEHUBATh Pa3Mephl 00bEKTOB OKPYKAIOIIETO MUPa;

- YMETh ONEPHPOBATH MOHITUSIMU: MHOTOI'PaHHHK, CEUCHUE MHOTOTpPaHHHKA, Ky0, TapajuIenenue ], Ipu3ma,
IIpaMua, GUrypa u MoBEPXHOCTh BPALIEHHs, NWIHHAD, KOHYC, map, chepa, ceueHus GUryphl BPAIeHUs], TTIOCKOCTS,
Kacarommasics cepsl, MIIMHAPA, KOHyca, IOk IIOBEPXHOCTH MMUPAMU/IBL, IIPU3MBI, KOHYCa, IMINHIPA, TUIOIIAIb
cdepsl, 00beM Ky0a, IPSIMOYTOIBHOTO NapauleNeuIeaa, THPaMuIbl, IPU3MBL, HWIHHAPA, KOHyca, 1apa; yMEeHHe
n300paXkaTh MHOTOI'PAHHHUKHU M TIOBEPXHOCTH BPAILEHUS, UX CEYCHUSI OT PYKH, C IOMOIIBIO YePTEIKHBIX HHCTPYMEHTOB
U 3JIEKTPOHHBIX CPEJICTB; YMEHHE PACIO3HABATh CUMMETPHUIO B IIPOCTPAHCTBE; YMEHUE PACIIO3HABATh IIPaBUIIbHbIC
MHOTOTPaHHHKH;

- YMETh ONIEPHPOBATH MOHITUSIMU: JIBHKEHHE B IPOCTPAHCTBE, IIOJ00HBIE (PUTYPHI B IPOCTPAHCTBE; UCHOIB30BaTh
OTHOILICHHUE IUIOMIAIeH MOBEPXHOCTEH 1 00bEMOB MOAOOHBIX (GUTYp NPH PEIICHNH 3a/1a4;

- YMETh BBIYUCIATH T€OMETPHUIECKHIE BETHIHNHBI (JUIMHA, YTOJ, IIONA b, 00BEM, IUIOMIAAb IIOBEPXHOCTH), HCIONb3YS
n3y4deHHbIe GOPMYIIB U METO/BI;

- YMETbh ONEPHPOBATH MOHITUSIMH: MPSIMOYTOJIbHAS CHCTEMa KOOPANHAT, KOOPAUHATHI TOUKHU, BEKTOP, KOOPAUHATHI
BEKTOpa, CKaJIIPHOE MIPOU3BEACHHUE, YTOJI MEXy BEKTOpaMU, CyMMa BEKTOPOB, IPOU3BE/ICHIE BEKTOPA Ha YUCIIO;
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HaXOJUTb C MOMOIIBIO N3YYEHHBIX (POPMYIT KOOPAUHATHI CEPEUHBI OTPE3Ka, PACCTOSHUE MEXIY JIBYMS TOUKaMHU;

- YMeTb BBIOMPATh MOAXOIAINI N3yHIEHHBIN METO JUISl peLIeHHs 3aja4ul, PacllO3HaBaTh MaTeMaTHuecKue (haKThl I
MaTeMaTHYeCKHe MOJIENH B IPUPOTHBIX U OOIIECTBEHHBIX SIBJICHHUSX, B HCKYCCTBE; YMEHHUE IIPHBOIUTH IIPUMEPEI
MaTeMaTUYECKUX OTKPBITUN POCCUHCKON U MUPOBOM MaTeEMAaTUYECKON HAYKHU.

- YMETh ONEPUPOBATH MOHITUSIMU: ONIPEAENICHNE, aKCHOMA, TEOPeMa, CIIEICTBUE, CBONCTBO, TIPU3HAK, JOKA3aTENbCTBO,
paBHOCHIIBHBIE (POPMYIHPOBKH; YMEHHE (hOPMYIUPOBATH 00paTHOE ¥ MPOTHBOIOJIOXHOE YTBEPKACHNE, IPUBOIUTH
IIPUMEPBI B KOHTPIPHMEPBI, UCIIOIB30BaTh METOJ MAaTeMaTHIECKOI MHIYKINHU; IPOBOIUTH JOKA3aTeIbHbIC
paccyXaeHus IIPH PeIIeHNH 3a/1a4, OLIEHUBATh JIOTHYECKYIO IIPAaBIIIBHOCTh PacCyKACHHH;

- YMETh ONEPHPOBATH MOHITUSIMU: MHOKECTBO, IOAMHOXKECTBO, OTIEPAlUH HaJl MHOKECTBAMU; yMEHHE HCIIOIb30BATh
TEOPETHKO-MHOXXECTBEHHBIH anmapat JJIs OIMCAHUS PEaIbHBIX MIPOLIECCOB U SIBICHUH IIPH PEIICHUH 33/1a4, B TOM
YHCIIe U3 IPYTHX YYEOHBIX IPEIMETOB;

- YMeTbh ONEPUPOBATH MOHITUSIMU: Tpad, CBI3HBIH Tpad, AepeBo, UK, Tpad Ha IUIOCKOCTH; YMEHHE 3aaBaTh
OIUCHIBATH Tpad)bl pa3IMYHBIMU CIIOCO0aMU; UCTIOIB30BaTh Ipadbl IPH PEIeHUH 3a/1ad;

- yMeTh CBOOOJHO ONIEPHPOBATH MOHATUSIMU: COYETaHNUE, IEPECTAHOBKA, YHCIIO COUCTAHUI, YHUCIIO IEPECTAaHOBOK;
6uHoM HproToHa; yMEHHE IPUMEHATh KOMOMHATOPHBIE (DaKThI M PACCYKICHUS UL PEIIeHHs 3a/1ad;

-yMEeTh ONIEpHPOBATh MOHATHAMHU: HATypaIbHOE YHCIIO, IIEJI0E YUCII0, OCTATOK 110 MOAYIIO, PallMOHATEHOE YHCIIO,
HPPAMOHAIBHOE YUCIIO0, MHOXKECTBA HATypaIbHBIX, IIENBIX, PAIMOHATBHBIX, JEHCTBUTENIBHBIX YHCEI; YMEHHE
HCTIOJIb30BATh MIPU3HAKHU JEIMMOCTH, HANMEHBIIHNI OOIINIA IeTUTEeNb 1 HaNMeHbIIee 00Iee KpaTHOE, allTOPHTM
EBxinia npy pereHny 3a1ad; 3HAKOMCTBO € PA3TMYHBIMU TTO3UIHOHHBIMH CHCTEMAMH CUUCIICHHUS;

- yMeTh CBOOOJIHO OIIEPHPOBATH MOHATUSIMU: CTEHCHB C LIEJIBIM [TOKa3aTeNleM, KOPEHb HaTypaJIbHOW CTEeTIeHH, CTEHIEHb C
panMOHANBHBIM TOKa3aTeIeM, CTEHEeHb C JeHCTBUTENbHBIM (BEIIECTBCHHBIM) TIOKa3aTeIeM, JJorapu(M IHCIIa, CHHYC,
KOCHHYC ¥ TAHT'€HC IIPOM3BOJIFHOTO YUCTIA;

- YMETh ONIEPHPOBATH MOHATUSIMH: TOXIECTBO, TOXKACCTBEHHOE ITPpeoOpa3oBaHye, ypaBHEHNE, HEPAaBEHCTBO, CHCTEMa
YPaBHEHHII U HEPaBEHCTB, PABHOCHIBHOCTh YPaBHEHHUI, HEPAaBEHCTB M CHCTEM, PAIlMOHAIbHBIE, UPPAIIMOHAIBHBIC,
MOKa3aTelIbHbIe, CTEIICHHbIE, JIoTapu(MUIECKUe, TPUTOHOMETPHYECKIE YPaBHEHHsI, HEPaBEHCTBA U CHCTEMBI; YMEHHE
pelraTh ypaBHEHUsI, HEPAaBEHCTBA M CHCTEMBI C TOMOIIBIO PA3IMYHBIX IIPHEMOB; PEIIaTh YPaBHEHHSI, HEPAaBEHCTBA U
CHCTEMBI C TAPaMETPOM; IPUMEHSTh YPaBHEHHUSI, HEPABEHCTBA, MX CHCTEMBI [UISl pELIEHHs] MaTeMaTHYECKUX 3a1a4 U
3a[a4 U3 Pa3IMuHBIX 00IacTell HaAyKH U peajbHOM KHU3HU;

-yMETh CBOOOZHO OTIEPUPOBATh NOHATHAME: TpapuK QyHKIUH, 0OpaTHAs HYHKIH, KOMIO3HLUSA QYHKIUI, THHEeHHAS
(GyHKUMS, KBagpaTHiHast GYHKIUS, CTEIeHHas! QYHKIMS C IEIBIM IT0Ka3aTeeM, TPUTOHOMETpHIeCcKUe (hYHKIUH,
oOpaTHble TPUTOHOMETpHYECKUE QPYHKIINH, [TOKa3aTeNbHAas U JJorapugMuaeckas pyHKIUH; YMEHHE CTPOUTH TPaduKH
(YHKUMHA, BBITOIHATH NpeoOpa3oBaHus rpauKoB (HYHKIHUIH;

YMEHHE HCTIONIb30BaTh rpauku GyHKIMI JUI H3ydeHHs IPOIECCOB U 3aBUCHMOCTEH IPH PEIeHNH 3a/1a4 U3 APYTUX
y4eOHBIX MPEAMETOB ¥ U3 peaNbHOM KHU3HH; BRIpaXKaTh GOpMyIaMH 3aBUCUMOCTH MEX/y BEIHIHHAMH;

yMeHHe CBOOOIHO OIIepHPOBATh HOHATHIMH: YeTHOCTD (DYHKLIUH, TEPHOANIHOCTE (PyHKIMU, OTPaHUUCHHOCTD
(YHKIIH, MOHOTOHHOCTD (DYHKIIMH, SKCTPEMyM (QYHKIMH, HanOoJblllee 1 HAUMEHBIIIEe 3HaYCHUS (QYHKIUH Ha
MIPOMEKYTKE; YMEHHUE IIPOBOUTH UCCIIeI0BaHNe (QyHKIMN;

YMEHHE HCII0JIb30BaTh CBONWCTBA U rpadMky QyHKIMI JUIs pelieHus ypaBHEHHH, HEPaBEeHCTB U 3a]1a4 C TapaMeTpaMH;
n300paXkaTh HA KOOPAWHATHON MIIOCKOCTH MHOKECTBA PEIICHNH YpaBHEHHH, HEPABEHCTB U HX CHCTEM;

- yMeTh CBOOOJIHO OIIEPHPOBATH MOHSATUSIMU: MOCIIEOBATEIbHOCTD, apiH(MeTHUECKas TPOrPecCHs, TeOMeTpHYecKast
nporpeccus, 6eCKOHEUHO yOBIBaoIIas reoMeTpHIecKast IPOrPecCcHsl; yMEHHE 3aJaBaTh MOCIECI0BATEIbHOCTH, B TOM
YHCIIE C IIOMOIIBIO PEKYPPEHTHBIX (GopMyIT;

39




- YMETh ONIEPHPOBATH MOHITUSIMH: HEMIPEPHIBHOCTH (PYHKIMH, aCUMIITOTHI rpaduka QyHKIMHN, IepBasi 1 BTOpast
MIPOU3BOAHAS (QYHKIHU, TECOMETPHUCCKUHN U (PU3NUECKUI CMBICI TPOM3BOJHOM, IEpBOOOpa3Hasi, ONpeaeTICHHBIN
HHTETpal; YMEHHE HaXOJUTh aCUMIITOTHI rpaduka GyHKINH; yMEHHE BEIYHCIATD IIPOM3BOIHBIE CYMMBI, IPONU3BEICHUS,
YaCTHOTO ¥ KOMITO3HINHY (pyHKIHH, HAXOAUTh ypaBHEHHE KacaTelIbHOH K rpaduKy QyHKINH,

YMEHHE HCTIOJIb30BaTh IPOM3BOIHYIO IS HCCIIEN0BAHUS (QDYHKIHH, IS HAXO0XKICHHS HAWIY4IIero PEIeH s B
NIPUKJIATHBIX, B TOM YMCJIEe CONNAIbHO-DKOHOMUUECKUX B (DM3MIECKHUX 3a1adax, ISl ONpeaeIeHNs] CKOPOCTH U
YCKOpPEHHSI; HAXOAUTH IUIOIAaIU U 00BbeMbI (GUTyp ¢ MOMOINBIO HHTETpaia; MPUBOANUTH IPUMEPHI MATEMAaTHIECKOTO
MOJZEINPOBAHHUS C TIOMOLIBIO TU(depeHIHaTEHBIX YPaBHEHHH;

- YMETh ONEPHPOBATH MOHITUSIMHU: KOMILUIEKCHOE YHCIIO, CONPSKEHHBIE KOMILUIEKCHBIE YHCIIA, MOTYIb U apTyMEHT
KOMIUIEKCHOTO YHCIa, (hopMa 3alMCH KOMIUIEKCHBIX YHcell (TeOMEeTpUIecKasi, TPUTOHOMETpUYIEcKas 1
anreOpanyeckas); yMeTh IPOU3BOJUTE apU(PMETHIECKHE ISUCTBUS ¢ KOMIUIEKCHBIMH YHCIIAMU; IPUBOAUTE IIPUMEPHI
HCTIONB30BAHMS KOMIIEKCHBIX YHCET;

- yMeTh CBOOOJIHO OIIEPHPOBATH MOHATHSIMU: CpefHee apudMeTHIeCKoe, MeJuaHa, HanOoJIbIlee 1 HauMeHbIIee
3HAUCHUs], pa3Max, JUCHEePCHUs], CTAHAAPTHOE OTKIOHEHHE ISl OTIMCAHMS YHCIOBBIX JaHHBIX; YMEHHE UCCIEN0BATH
CTaTHCTUYECKHE JaHHBIE, B TOM YHCIIE C IPUMEHEHUEM IPaMIECKUX METOJIOB 1 SJIEKTPOHHBIX CPEICTB; TpadHIecKi
HCCIIEN0BATh COBMECTHBIC HAOIIOAEHHUS C TIOMOIIBIO IUarpaMM PacCEMBAHUS U TMHEHHOH perpeccuw;

- YMETh HaXOJIHUTh BEPOSTHOCTH COOBITHH C UCIONB30BaHUEM IpadUuecKuX METONO0B; IPIUMEHATH AJIs PEIICHUs 3a1ad

(OPMYITBI CIIOXKEHHST U YMHOKEHUSI BEPOSITHOCTEH, (POpPMYITy HOIHOH BeposTHOCTH, popmyity beprymnu,
KOMOMHaTOpHBIE (PaKTHI U (HOPMYJIBI; OLIEHUBATH BEPOSITHOCTH PEATbHBIX COOBITHH; YMEHHE OIEPUPOBATh TOHATHAMHE:
cilydaiiHas BeIMUUHA, paclpeelieHue BEpOATHOCTEH, MaTeMaTH4eCKoe OXKUIaHUe, TUCIIEPCHs U CTaHJapTHOE
OTKJIOHEHHE CITyJaiHOH BEIHINHBI, (GYHKIUH PACTIPEEICHNs U INIOTHOCTH PAaBHOMEPHOTO, TOKA3aTENbHOTO 1
HOPMAaJIBHOT'O pacIpeeieHH; yMEeHHE HCI0Ib30BaTh CBOMCTBA U3YUCHHBIX paclpeaeIeHU Uil pelieHus 3a1a4;
3HAKOMCTBO C HOHATHSAMH: 3aKOH OOJIBIIINX YHCET, METOABI BHIOOPOYHBIX HCCIIEJOBAHUI; YMEHUE IPHUBOIUTH IPUMEPEI
MIPOSIBICHUSI 3aKOHA OONBIINX YHCEIT B IPUPOIHBIX U OOIECTBEHHBIX SBICHUSAX;

- YMeTh CBOOOJIHO OTIIEPHPOBATH MOHATUSIMHU: TOUKA, NPsMasi, INIOCKOCTb, IIPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUH YToJI,
JBYTPAHHBIH YTOJI, TPEXTPAHHBII yTroJl, IepeceKaronecs, napauieIbHbIe H CKPEIUBAIOLINeCs IPSIMBIE,
NapajjIeIbHOCTb M NEPIEHIUKYJIIPHOCTD IPSAMBIX M IUIOCKOCTEH, Yol MEXIy IPSAMBIMU, YTOJI MEXY IIPSIMOU 1
IUIOCKOCTBIO, YTOJI MEX/Y IIOCKOCTSIMU; YMEHHE HCIIONIb30BaTh IIPU PELICHUN 3aa4 H3y4IeHHbIC (DaKThI U TEOPEMBI
IUTAHUMETPHUH; YMEHHE OIIEHUBATh Pa3Mephl 00bEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE OIEePUPOBATh HOHATHIMH:
MHOTOTPaHHHK, CEU€HHE MHOTOI'pPaHHHKA, IPaBIIEHBIA MHOTOTPaHHUK, IPU3Ma, UpaMua, GUrypa U MoBEpXHOCTD
BpaIlleHus, HUIMHIP, KOHYC, Iap, cepa, pa3zBepTKa IOBEPXHOCTH, CEUCHHUS KOHYCa U HMINHAPA, TTapallelbHbIe OCH
WIIH OCHOBAHHUIO, CEYEHNUE I1apa, IIIOCKOCTb, Kacaromasics cepsl, UIHHAPA, KOHYCa; yMEHHE CTPOUTH CEUCHHUE
MHOTOTPaHHHKA, N300paXkaTh MHOTOTPaHHHUKH, (PUTYPHI ¥ TOBEPXHOCTH BPAIIEHHUS, UX CEUCHHUS, B TOM UHCIIE C
TIOMOIIBIO AJIEKTPOHHBIX CPEJICTB; YMEHHE IPUMEHSTH CBOHCTBA FTEOMETPHIECKHX (DUTYpP, CAMOCTOSATEIEHO

(OopMyIpPOBaTh ONPEeNICHUsI U3y4aeMbIX (HUTYp, BEIIBHIATh TMIOTE3EI O CBOWCTBAX M MPU3HAKAX TEOMETPHICCKIX
¢uryp, 000CHOBBIBATH MIIM ONIPOBEPTaTh UX; YMEHHE NIPOBOAUTH KIACCH(UKAIUIO (GUTYp O PA3IHIHBIM IIPU3HAKAM,
BBINOJTHATH HEOOXOANMBIE JTOTIOJIHUTENBHBIE TIOCTPOCHHS;

- yMeTh CBOOOZHO ONEPHPOBATH MOHIATHSIMU: IUIOMAAb GUTypBI, 00beM (HUIYpHI, BEIMYMHA yTJIa, PACCTOSHUE OT TOUKH
JI0 TUIOCKOCTH, PAaCCTOSIHUE MEXIY MPSIMBIMH, PACCTOSTHIE MEXIY IUIOCKOCTSIMH, IUIOIMAAb Chepsl, IIOIaIb
MIOBEPXHOCTH MMUPAMUJIBI, IPU3MBI, KOHYCa, IIIHHAPA, 00beM Kyba, IpsIMOYTOJIEHOTO HapajuieenuIeia, THpaMuIbL,
MIPU3MBI, IWINHPA, KOHYCa, IIIapa; yMEHHE HaXOUTh OTHOIIEHNE 00beMOB MOA00HBIX QUryp;

- YMeTh CBOOOJIHO OIIEPHPOBATH MOHATHSIMU: JBIKEHHE, apaJUIeIbHBII IepeHoC, CHMMETPHSI Ha TNIOCKOCTH U B
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IIPOCTPAHCTBE, OBOPOT, IIpeodpa3oBaHKe M0100Hs, OAOOHbIe (GUIYpHI; YMEHHE paclo3HaBaTh PaBHBIC H ITOJJOOHBIE
(burypbl, B TOM YHCIIe B IPHPOJIE, HCKYCCTBE, APXUTEKTYPE; YMEHHE UCIIONB30BATh TEOMETPUUECKHE OTHOILICHHS,
HaXOJUTh T€OMETPUYIECKUE BEIMYHMHBI (JUTMHA, YTOJI, IUIOIMA/Ab, 00beM) IIPH peLIeHuH 3a1a4 U3 IPYrHX yIeOHBIX
HPEMETOB M M3 PEAIbHOMN KU3HU;

- yMeTb CBOOO/IHO OIIEPUPOBATH MOHATHSAMU: IPSIMOYTOJIbHAS CHCTEMa KOOP/AMHAT, BEKTOP, KOOPIMHATHI TOUKH,
KOOPJIMHATBI BEKTOPa, CyMMa BEKTOPOB, IPOU3BEAECHNE BEKTOPA Ha YKCIIO, Pa3JIOKEHUE BEKTOPa 110 0a3uCy, CKalIsipHOe
MPOU3BE/ICHIE, BEKTOPHOE IIPOU3BEICHHE, YTOI MEXKILY BEKTOpaMH; YMEHUE HCIIOIb30BaTh BEKTOPHBIH U
KOOPAMHATHBIH METOJ JUIsl PeIICHHs TeOMETPUUECKUX 3a/1ad 1 3aJ1a4 JPYTUX YIeOHBIX IIPEIMETOB; OIIEpHPOBATh
MOHATHSIMU: MaTpuIla 2x2 1 3x3, onpeAenuTeNh MaTPUIIBl, TEOMETPUIECKUI CMBICIT OIIPEAETHTENS;

- YMETh MOJIENIMPOBATh pealbHbIe CHTYalluH Ha sI3bIKe MaTeMaTHKH; COCTABISITh BBIPA)KCHHUS, yPaBHEHHS, HEPaBEHCTBA
U X CHCTEMBI 110 YCIOBHIO 33/1a4H, HCCIIEIOBATh HOCTPOCHHBIE MOJICIIH C HCIIOJIb30BaHUEM alllapaTa anreopsl,
MHTEPIPETUPOBATD IOJIYYCHHBIIl PE3yJIbTaT; CTPOMTh MATEMATHUECKHE MOJIENH C OMOIIBIO FE€OMETPHYECKUX MOHATHI
U BEJINYMH, pelaTh CBSI3aHHbIC C HUMH MPAKTHYECKUE 33a1a41; COCTABISATh BEPOSTHOCTHYIO MOJIEIb U
MHTEPIPETUPOBATD ITOJIYYCHHBIIl Pe3yJIbTaT; pelaTh NPUKIaJHbIC 3aJ1a4d CPEeICTBAMU MaTEMaTHYECKOTO aHAIU3a, B
TOM YHCJIE COLMAIBHO-YKOHOMUYECKOTO 1 (PU3HYECKOro XapaKTepa;

- YMEHHUE BBI6I/IpaTB TOIXOASAITANA METOT IS peuIeHuA 3aJa4; TIOHUMAaHNUEC 3HAYUMOCTH MAaTEMATUKHU B U3YYCHUU
NPpUPOJAHBIX U OGMCCTBCHHLIX IpOoUECCOB U HBHCHHﬁ; YMEHUE paclio3HaBaTh IPOSIBJICHUE 3aKOHOB MaTEMAaTUKU B
HCKYCCTBE, YMCHHUEC IPUBOAUTH NPUMEPLI MATEMATUYCCKUX OTKpLITI/Iﬁ pOCCHﬁCKOﬁ )44 MHpOBOﬁ MaTeMaTHYeCKOU HayKH

B 00acTv IGHHOCTH HAYYHOTO TO3HAHHMS:

-C)OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH U OOLICCTBCHHOU
MPAKTHKH, OCHOBAHHOTO Ha IUAJIOTe KyJIbTYyp, CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTA B MOJIHUKYIBTYPHOM MHUPE;
- COBEpILICHCTBOBAaHHE SI3BIKOBOM W YHTATEIBbCKOM KyJIbTYphl KaK CPEACTBA B3aUMOJCUCTBHS MEXIY JIOABMU H
MO3HAHUS MHPA;

- OCO3HAHHE IICHHOCTH HAYYHOW JIESATEIBHOCTH, TOTOBHOCTh OCYIICCTBIIATH IPOCKTHYIO U HCCICIOBATEILCKYIO
NeSITebHOCTh UHANBUIYAIBHO U B TPYIIIE.

OBnajieHHe YHHBEPCATbHBIME yIEOHBIMH O3HABATEILHBIMU ISHCTBUSMU:

B) paboTa ¢ nHpOpManuei:

- BJIAJIETh HABBIKAMH MOYYCHHS HHPOPMALMK U3 UCTOYHHKOB Pa3HbIX THIIOB, CAMOCTOSITENIBHO OCYIECTBISITH [TOUCK,
aHaIN3, CACTEMATU3aIHI0 U HHTCPIPETAIMIO HHPOPMAIIMU Pa3IMIHBIX BUIOB U (HOPM MPEICTABICHHS,

- cO31aBaTh TEKCTHI B Pa3NUYHBIX (hopMaTax ¢ yd4eTOM Ha3HaueHHs MHPOPMALMU W IIEIEBON ayAUTOPHH, BBIOHpas
ONTUMATBHYIO (HOPMY TPEICTABICHUS U BU3yaTH3alliH;

- OIICHUBATh JIOCTOBEPHOCTh, JICTUTUMHOCTH HH(GOPMAIIUHM, €€ COOTBETCTBHEC MPABOBHIM M MOPAIBHO-3THYCCKHM
HOpMam;

- WCIOJB30BaTh CpeACTBA HH(GOPMAIMOHHBIX W KOMMYHUKAI[HOHHBIX TEXHOJIOTHH B pEIICHWHA KOTHUTHUBHBIX,
KOMMYHHKaTHBHBIX M OPraHU3alHOHHBIX 33/a4 C COOMIOZeHHEeM TpeOOBaHW IPrOHOMHKH, TEXHHKHA Oe30MacHOCTH,
THTHEHBI, PECYPCOCOCPEKEHNUS, TPABOBBIX U STHYECKUX HOPM, HOPM HHOOPMAIIMOHHON O€30MaCHOCTH;

- BJIaJIeTh HABBIKAMH PACIIO3HABAHUS U 3aIIUThI HHPOPMALIUK, HHPOPMALMOHHON 6E30TaCHOCTH JINYHOCTH

- yMETh ONEPHPOBATh TMOHITUSAMH: palHoHaIbHAsS (YHKIWSA, MOKa3aTelbHAs (YHKIMSA, CTENECHHAs (QYHKIHS,
norapupmuyeckas QyHKIHUA, TPUTOHOMETpUYecKkue (yHKOuM, oOpaTHble (QYHKIHH; YMEHHE CTPOUTH TpapuKH
W3YyUYCHHBIX (YHKIIMH, UCTOJB30BaTh TpaduKy MPU U3yYCHUH TMPOIECCOB U 3aBHCUMOCTEH, NMPH PEIICHHH 33734 U3
IPYTUX yIeOHBIX OPEIMETOB U 3324 U3 peajbHOM XKHU3HK; BRIpaKaTh GOPMyIaMHU 3aBUCHMOCTH MKy BEIHIHHAMH,

- YMETh ONEPUPOBATH MOHATHIMHU: TOXKJIECTBO, TOXKICCTBCHHOE MPeoOpa3oBaHUe, YpaBHEHHE, HEPABCHCTBO, CHCTEMa
YpaBHEHH! M HEPaBEHCTB, PaBHOCHWILHOCTh ypPaBHECHHi, HEPABEHCTB M CHUCTEM, pPAlHOHAIbHbBIC, HPPAIMOHAIbHBIE,
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MOKa3aTeNIbHbIe, CTCHCHHbIE, JIOrapu(MUIECKHe, TPUTOHOMETPUYECKUE ypaBHEHUs, HEPaBEHCTBA M CHCTEMBI; yMETb
pelIaTh ypaBHEHHUS, HEPABEHCTBA M CHUCTEMBI C MOMOIINBIO PA3IMYHBIX NIPUEMOB; PEIIaTh ypaBHEHWUS, HEPABEHCTBA W
CHUCTEMBI C IIapaMeTpOM; NPHMEHITh ypaBHEHUs, HEPAaBEHCTBA, MX CHCTEMbI JJIs peIleHHs MaTeMaTH4YeCKUX 3a/1ad U
3aJa4 U3 pasIMuHbIX 00IacTell HaAyKH U peajbHOM KHU3HU;

- yMeTb CBOOO/IHO OIIEPUPOBAThH MOHATHUSMU: JABHKEHUE, TApaJICbHBII NEpEeHOC, CHMMETpPHS Ha IUIOCKOCTH U B
MIPOCTPAHCTBE, IIOBOPOT, IpeoOpa3zoBaHie NOA00Hs, MON0OHBIE GUTYPHI; YMETh PAaCIO3HABATH PABHBIE U MOJI00HBIE
(burypbl, B TOM YHCIIEe B IPHPOJIE, HCKYCCTBE, APXUTEKTYPE; YMETh UCHOJIb30BATh T€OMETPUUCCKIE OTHOLICHHMS,
HaXOJHUTh T€OMETPUYCCKUE BEIMYMHBI (JUIMHA, YroJl, INIONaab, 00beM) IIPU PEIICHHH 33/1a4 U3 JPYTUX y4eOHbIX
NIPEIMETOB M M3 PEUILHOH JKU3HU

B o6nacTy 1yXxOBHO-HPaBCTBEHHOT'O BOCIIUTAHHMSI:

-- c(hopMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHHS, STHIECKOTO MOBEICHUS,;

- CIIOCOOHOCTH OLICHUBAThH CUTYALUIO M IPHHUMATh OCO3HAHHBIE PELICHHs, OPUSHTHPYSICh Ha MOPaJIbHO-HPAaBCTBEHHEIE
HOPMBI U IICHHOCTH;

- OCO3HAHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMIMBOTO OYyAyIIEro;

- OTBETCTBEHHOE OTHOLIEHHE K CBOMM POAUTENSIM W (WIM) APYTUM 4iI€HaM CEMBH, CO3JAHMIO CEeMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHUS LIEHHOCTEH CEMEMHOM KU3HU B COOTBETCTBUM C TPAULMSIMU HapoaoB Poccuu;

OBnajzicHUE YHUBEPCAIbHBIMU PErYIATUBHBIMU ACHCTBUSMHU:

a) caMOOpTraHU3aLHS:

- CaMOCTOSITENIBHO OCYILIECTBIATH MTO3HABATEIbHYIO NEATEIbHOCTh, BBIBIATH MPOOJIEMBI, CTaBUTh M (hOPMYIHPOBATH
cOOCTBEHHBIE 3a/1a4l B 00pa30BaTENbHOM IS TeNEHOCTH M J)KH3HEHHBIX CHTYaLUsIX;

- CaMOCTOATENbHO COCTaBISATh IUIAH pEIICHHS MpoONeMbl € Y4eTOM HMEIOIIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U MPEANIOYTEHHIH;

- JaBaTh OIIEHKY HOBBIM CUTYaLlUsIM;

croco0CTBOBaTh ()OPMHUPOBAHUIO W TIPOSIBICHHUIO IIMPOKOHW JPYAMIMH B Pa3HBIX 00JacTAX 3HAHUH, IMOCTOSHHO
MIOBBIIIATH CBOW 00pa30BaTebHBII U KYJITYPHBIH YPOBEHD;

0) CAMOKOHTPOJIb:

HCTIOJIb30BATh MPUEMBI peIIeKCHH JUTS OLIEHKH CHTYaIlUH, BHIOOpa BEPHOTO PEIICHS;

- YMETb OI[EHUBATh PUCKH M CBOCBPEMEHHO NPUHIMATh PEUICHHS 110 UX CHIDKECHHIO;

B) YMOLMOHAJIBHBII HHTEIUIEKT, IPEIOoIaralIi copMUPOBaHHOCTb:

BHYTPEHHEH MOTHBAILMM, BKIIOYAIONIECH CTpEeMJIECHHE K JOCTIDKEHHIO IIETHM M yCHeXy, ONTUMHU3M, HHHUIUATHBHOCTD,
YMEHHE JIeHICTBOBATh, UCXOSl U3 CBOMX BO3MOKHOCTEH;

- OMIIaTHH, BKJIIOYAIONIEH CIOCOOHOCTH IOHMMAaTh OMOIMOHAIBHOE COCTOSIHUE IPYTHX, YYHTHIBaTh €ro IIpH
OCYIIECTBIEHHN KOMMYHUKAIIH, CIOCOOHOCTB K COTYBCTBHIO M COIEPEKUBAHUIO;

- COLMAIBHBIX HABBIKOB, BKIIOYAIOIINX CIOCOOHOCTD BBICTPAaNBaTh OTHOLICHHS C IPYTUMH JIFOIBMH, 3800 TUTHCS,
NIPOSIBIISATh MHTEPEC U Pa3peraTs KOH(IUKTHL.

- YMETh ONEPHPOBATH MOHATHAMHU: PALHOHAIBHBIE, HPPAMOHANBHEIE, TOKa3aTeNbHbIE, CTETICHHBIE, JIOTapU(pMUIECKHE,
TPUTOHOMETPUUECKHUE YPABHEHUS U HEPAaBEHCTBA, UX CUCTEMBI;

- yMeThb OIEpHpOBAaTh IIOHATHAMM: MHOTOTPAHHUK, CEUCHHE MHOTOTPAHHMKA, KyO, MapauleNelunes, Npu3Ma,
npaMua, Gurypa v HOBEpXHOCTh BpAILEHUs, [IIMHADP, KOHYC, Iap, cdepa, ceueHus! GUrypsl BpallleHHUs, IIIOCKOCTb,
Kacaromasics cepsl, IUIHHIPA, KOHyca, INIOMAAb TOBEPXHOCTH MUPAMH/IbBI, IPH3MBI, KOHYyCa, HIIHHAPA, IUIOMANb
cdepsl, 00beM Ky0a, MPSIMOYroJIBHOTO Hapajulesienueia, MUpaMuIsl, IPU3MBI, HWINHAPA, KOHyca, IIapa; yMEHHe
n300paXkaTh MHOTOTPAaHHUKH M MOBEPXHOCTU BpAICHUS, UX CEYEHHS OT PYKH, C IIOMOIIBIO YePTEIKHBIX HHCTPYMEHTOB
U DIEKTPOHHBIX CPEACTB; YMETh pACIO3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMETh pAcllO3HABAaTh IIPABHIIbHBIC
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MHOTOTPaHHHKH;
- YMETh ONEPHPOBATH MOHITUSIMU: MPSIMOYTOJIbHAS CHCTEMa KOOPANHAT, KOOPAUHATEI TOUKHU, BEKTOP, KOOPAUHATHI
BEKTOpa, CKAIIPHOE NPOU3BEACHNE, YTOJI MY BEKTOpaMH, CyMMa BEKTOPOB, TPOU3BEICHNE BEKTOPA Ha YHCIIO;
HAaXOAUTh C MOMOIIBIO N3YYEHHBIX ()OPMYII KOOPANHATHI CEPEINHBI OTPE3KA, PACCTOSIHIE MEXKIY ABYMS TOUKaMU

TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIEHOCTH M CaMOOIPEIEIICHHIO; OK-04 Tecmuposanue - OKCIEpTHas OLEHKa
-OBJIa/ICHNE HABBIKAMH yIeOHO-HCCIIeI0BATEIBCKOH, TPOSKTHON U COLUATBHON e TeIbHOCTH; ACMOHCTPUPYCMBIX
OBliajieHue YHUBEPCATLHBIME KOMMYHUKATUBHLIMH JCHCTBUAMH: Yemituii onpoc Ka4eCTs B Hporecce
0) COBMECTHAas ACATEIBHOCTD: . TPaKTHUCCKIX |~
. . Mamemamuueckuti ayZAUTOPHBIX 3aHITHIH;
- MIOHUMATh U MCHOJIB30BaTh Hp?I/IMyIJ_leCTBa KOMaHJHOH ¥ MHIWBUyaJIbHOH PaboTHI; } OuKmanm - OIIEHKA Pe3yTBTATOR
- IPUHUMATh LIEIM COBMECTHOH NEATENbHOCTH, OPraHU30BBIBATh M KOOPAMHHPOBATH NEHCTBHS MO €€ JIOCTIKEHHUIO: BHeayIUTOPHOI
COCTaBJIATH IUIaH ICICTBUI, paclpenessTh PO C y4eTOM MHEHMil y4acTHHKOB OOCYKIaTh Pe3yJbTaThl COBMECTHOI Hnousuoyanvuas (caMoCTOATeNbHO#)
paboTsr; CamocmosmensHasl paboTsI.
- KOOPIMHHPOBaTb M BBIIONHATH pPabOTy B YCIOBHAX pEaTbHOTO, BHPTYAJbHOTO U KOMOHMHHPOBAHHOTO paboma
B3aUMOJICHCTBUS;
- OCYLIECTBIISITH IO3UTHBHOE CTPATErMYeCKOe IOBEACHHE B Pa3iIMYHBIX CHUTYalUsX, NPOSABIATH TBOPYECTBO U [peocmasaenue
BOOOpakeHHe, ObITh NHUIIMATUBHEIM. f;?:frz;nj erzszx padom
OBnaJieHNe YHUBEPCATBHBIMH PErySITUBHBIMH JIEHCTBHUAMHU:
T) IpuHITHE ceOs U APYTHUX JIOACH: 3awuma meopueckux
- IPUHAMATh MOTHBBI ¥ QpT'YMEHTHI IPYTHX JIIOJEH MPU aHaIN3e Pe3yIbTaTOB NESTeIbHOCTH; pabom
- IPU3HABATh CBOE MPABO M NPABO IPYTHX JIIOJCH Ha OMINOKH;
- pa3BHUBaTh CHOCOOHOCTB IIOHUMATh MHP C IO3UIMU JPYTOro YeNIOBEKa; Jauuma
N N . UHOUBUOY AILHBIX
- YMETh ONEPHPOBATH IOHATHUAMHU: CIy4aiHBIil ONBIT U CIIy4aiiHOE COOBITHE, BEPOATHOCTh CIIy4aifHOr0 COOBITHS; YMETh npoexmos
BBIYHUCIIATD BEPOSTHOCTD C HCIOJIb30BAaHUEM TPAapUUECKUX METOJOB; MPUMEHATh (OPMYJIBI CIOKEHUS M YMHOXKCHHUS
BEPOATHOCTEH, KOMOMHATOPHBIE (aKTHl ¥ (OPMYJIBI TIPH PEIICHUH 33/1a49; OL[CHUBATh BEPOSTHOCTH PEaJIbHBIX COOBITHIA; Koumponsnas paboma
3HAKOMCTBO CO CIyYaifHBIMH BEIMYMHAMH;, yMEHHE NPHBOJMTH MPUMEPHI HPOSBICHUS 3aKOHA OOJBLIMX YHCEN B
MIPUPOJHBIX ¥ OOIECTBEHHBIX SIBICHUSX; Beinonnenue
- YMETh CBOOOIHO ONEPHPOBATh HOHATUAMU: CTENEHD C LIEIBIM MOKA3aTeNeM, KOPEHb HATyPalbHOI CTENEHH, CTENEHD C OK3AMEHAYUOHHBIX
palMOHANEHBIM TTOKa3aTeleM, CTENeHb C ACHCTBUTENBHBIM (BEIIECTBEHHBIM) MOKa3aTelieM, JiorapudM 4ucia, CHHYC, sadanuii
KOCHHYC ¥ TAHT'€HC IIPOM3BOJIEHOTO YUCIIA;
- YMEeTh CBOOOIHO ONEPHPOBATh MOHATUSAMHE: rpaduK QYHKIUH, 0OpaTHas QYHKIHS, KOMIIO3HIUS QYHKIUHA, THHEHHAS
GyHKUuMs, KBaapaTHyHas (yHKIWS, cTelieHHas (YHKOWS C IeJbIM IOoKa3aTeleM, TPUTOHOMETpHYecKHe (GYHKIHH,
oOpaTHble TpUTOHOMETpHYEeCKHe (QYHKIWH, MOKa3aTeNbHAs M Jorapudmuueckas (YHKINH; YMETh CTPOUTH IpaduKu
(GYHKUMHA, BBITOIHATH NpeoOpa3oBaHus rpaKoB (HYHKIUIH;
- YMETh HCIOJb30BaTh rpadukn GyHKIUH JUIS U3YYEHHs MPOLECCOB M 3aBUCUMOCTEH IPU PEIICHUHU 3371ad U3 JPYTHX
Y4eOHBIX MPEIMETOB U U3 PeabHON JKM3HH; BBIpakKaTh (HOPMyIaMH 3aBUCHMOCTH MEX/y BETMYNHAMUY;
- CBOOOJHO OIEPHPOBATH MOHATHSAMHU: YETHOCTh (DYHKLIHUH, MEPHOANYHOCTH (YHKIHH, OTPaHHYEHHOCTHb (YHKIUH,
MOHOTOHHOCTh (DYHKIMHM, SKCTpeMyM (YHKLHMH, HanOoJblllee M HAaUMEHbIIee 3Ha4YeHHs (QyHKIMM Ha IPOMEXKYTKE;
YMeTb IPOBOJHUTH UCCIIE0BaHNE (PYHKINH;
- YMETb MCHOJIB30BaTh CBOMCTBA M IpadMKK (DYHKLUH JUTs pelIeHus ypaBHEHHH, HEpaBeHCTB U 3aa4 ¢ apaMeTpaMu;
n300pakaTh Ha KOOPAWHATHOH IJIOCKOCTH MHOXKECTBA PEICHUH YpaBHEHHUH, HEPaBEHCTB U HX CHCTEM
B o6nacTH 3cTeTHYEeCKOr0 BOCIIUTAHUS: OK-05 Tecmuposanue - OKCIIEpTHAs OLICHKA

- DCTETHYECKOE OTHOIICHUE K MHUPY, BKJIFOUAs 3CTCTUKY ObITa, HAYYHOTO M TEXHHYECKOTO TBOPYECTBA, CIIOPTa, TPYAa U
00I1IECTBEHHBIX OTHOIIICHMIA,

Yemuwiii onpoc
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- CIOCOOHOCTh BOCIPUHHMMATH Pa3IMYHbIC BHIBI HCKYCCTBA, TPAJUIMA M TBOPYECTBO CBOCTO W JPYTHX HApPOJOB,
OLIYIIATh SMOIMOHAIBHOE BO3ACHCTBIE HCKYCCTBA,

- YOSXKJCHHOCTh B 3HAYMMOCTH JUIS JINYHOCTH M OOINECTBA OTEYCCTBEHHOI'O M MHPOBOTO MCKYCCTBA, STHUYECKUX
KyJIbTYPHBIX TPaIHLUi K HAPOJAHOTO TBOPUECTBA,;

- TOTOBHOCTh K CAMOBBIP)KEHHUIO B PAa3HBIX BU/IaX HCKYCCTBA, CTPEMIICHHE HPOSIBILSITh KAYECTBA TBOPUECKOM JINIHOCTH;
OBJajicHUue YHUBEPCATLHBIMI KOMMYHUKATUBHBIMHU JICHCTBUSMHU:

a) o0IeHHe:

- OCYIICCTBISATh KOMMYHHUKAIIMH BO BCeX chepax KHU3HU;

- pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIICHHsS, MOHMMATh 3HAYCHHE COLMUAIBHBIX 3HAKOB, pacIO3HABATh
MPENMOCHUTKY KOH(PJIMKTHBIX CHUTYAIMHA U CMATYaTh KOHQJIUKTHI;

- Pa3sBEPHYTO U JIOTUYHO U3JIaraTb CBOIO TOUYKY 3PCHUSA C UCIIOJIB30BAHUEM A3BIKOBBIX CPECTB,
- YMETb OICPUPOBATL IMOHATUAMU: CPEIHEC apI/I(bMeTI/I‘-IGCKOC, MeJuaHa, HauOoJIblIcE W HauMEHbIIEES 3Ha4YCHUA,

pa3Max, JHCHepcHs, CTAaHJapTHOE OTKIOHEHHE YHCIOBOTO Habopa; yMeHHe W3BIEKaTh, HHTEPIPETHPOBATH

Mamemamuueckuii
OuKmanm
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CamocmosmenvHast
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(caMOCTOSATENbHO¥)
paboThL.

nHdopMalyio, IMpEeACTaBICHHYI0 B Talnumax, Ha JUarpaMmax, rpaukax, OTpPaXKaloIlyl0 CBOMCTBAa peaJbHBIX Bawuma

HPOLIECCOB U SBJICHMIA; MPEICTABIATE HHOOPMALIMIO C TOMOLIBIO TabJIHI] M AUArpaMM; MCCIIENOBAaTh CTATHCTHYECKUE UHOUBUOYATIbHBIX

JTaHHBIC, B TOM YHCJIC C IPIMEHEHHEM rpaduuecKiX METOJOB U AIICKTPOHHBIX CPEJICTB; npoeKmog

- YMETh OIIEpHPOBAThH IOHATHAMH: TOYKA, IPsIMasi, IUIOCKOCTh, POCTPAHCTBO, IBYTPAHHBIN YIoOJl, CKPEIINBAIOIINECS

npsiMble, MApaIeNbHOCTh M HEPHEeHIUKYIIPHOCTh NPSMBIX M IUIOCKOCTEH, Yrol MEXAy NPSIMBIMH, YroJd MEXIy KonmponvHas paboma

TIPSIMO¥! M TTOCKOCTBIO, YTOJI MEXK/TY TUIOCKOCTSIMH, PAaCCTOSIHIE OT TOYKH JI0 INIOCKOCTH, PACCTOSHAE MEX]Y HPSIMBIMH, Boinoamerue

paccTOsTHUE MEXKILY IUIOCKOCTSIMH; IKIAMEHAYUOHHDLX

- YMeTb MCHOJIB30BaTh IPH PEIICHNH 33/1a4 H3y4YeHHbIe ()aKThl K TEOPEMBI INTAHUMETPUH; YMEHUE OLICHUBATH Pa3Mephl 3a0anui

00BEKTOB OKPYKAIOIIET0 MUPa

- OCO3HaHHE 00YHYAIOIINMICS POCCHICKOH rpakJaHCKOW MIICHTUYIHOCTH; OK-06 Tecmuposanue - OKCIEPTHAS OICHKA

- IIeJICHANpaBICHHOE DPAa3BUTUE BHYTPEHHEH IO3UIMM JIMYHOCTM HAa OCHOBE JyXOBHO-HPABCTBEHHBIX I[EHHOCTEH
HaponoB Poccuiickoii dexepanun, HCTOPHYECKUX M HAMOHAIBHO-KYJIBTYPHBIX Tpaguluii, (JOPMHPOBAHHE CHUCTEMBI
3HaYUMBIX  IIEHHOCTHO-CMBICIIOBBIX  YCTAHOBOK,  aHTHKOPPYIIHOHHOTO  MHPOBO33PCHHUS,  IPABOCO3HAHMUS,
9KOJIOTHYECKON KYJIBTYPHI, CIIOCOOHOCTH CTaBUTh LIENIH U CTPOUTH JKH3HEHHBIC TUIAHEL;

B gacTu rpakJaHCKOTO BOCIIUTAHHUS:

- OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIPaB M 00s13aHHOCTEH, yBa)kKEHNE 3aKOHA U NIPABOIIOPSIKA;

- IPUHATHE TPAAUIMOHHBIX HAIIMOHATIBHBIX, 00IIEYETOBCUECKIX TYMAaHHUCTHYECKUX U IEMOKPATHIECKUX IIEHHOCTEH;

- TOTOBHOCTh IIPOTHBOCTOSITH HJCOJIOTHH OSKCTPEMH3Ma, HaIMOHANIN3Ma, KCEHO(GOOWH, JUCKPHMHHAIUHN IO
COLMANIbHBIM, PEJIUIMO3HBIM, PACOBBIM, HAI[MOHATIBHBIM IIpU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO [ESTEIbHOCTh B HHTEpecaX TpaXKJaHCKOTO OOINEecTBa, Yy4acTBOBaTh B
CaMOYIIPaBJICHHUH B 0011e00pa30BaTENIbHON OpraHU3alii U IETCKO-IOHOIIECKIX OPraHN3alusX;

- YMCHHE B3aHUMOJCHCTBOBATH C COIIMAILHBIMI HHCTUTYTAMH B COOTBETCTBUH C UX (YHKIMSIMHU U Ha3HAYCHUCM;

- FOTOBHOCTb K T'YMaHUTapHOHN U BOJIOHTEPCKOI! eATEIbHOCTH;

MaTPUOTHYECKOTO BOCTIUTAHUS:

- chOpMHPOBAHHOCTH POCCUICKOHN TPpaXTaHCKOW MAECHTUYHOCTH, MATPHOTH3MA, YBOKEHHS K CBOEMY HapOAy, YyBCTBa
OTBETCTBEHHOCTH Tnepesn PoauHOMN, ropAaocTu 3a cBOM Kpaid, cBor0 PoauHy, CBOH SI3BIK M KYyJBTYpY, HpOILIOE U
HacTosIIIee MHOTOHAIMOHATBHOTO Hapona Poccum;

- IIECHHOCTHOE OTHOIIEHHE K rOCyJapCTBEHHBIM CHUMBOJIAM, UCTOPUYECKOMY M NPHPOJHOMY HACIEIUIO, NaMITHUKAM,
TpaguuusaM HapoaoB Poccun, noctmkennsM Poccnn B Hayke, HCKyCCTBE, CIIOPTE, TEXHOIOTUSIX U TPYIE;

- npeitHas yOeXX IeHHOCTb, TOTOBHOCTD K CIy>KeHHUIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 3a €r0 Cyb0Y;

Yemmuwiii onpoc

Mamemamuueckuii
OuUKmanm

Hnousuoyanvras
CAMOCMOsSIMeNbHAsL
paboma

Ilpeocmasnenue
De3ybmamos
npaxmuyeckux pabom

3awuma meopueckux
pabom

Sawuma
UHOUBUOY ATLHBIX

npoekmoe

Koumponvnas paboma

JEMOHCTPUPYEMBIX
Ka4ecTB B IIpolecce
MIPAaKTUIECKHUX U
ayZAUTOPHBIX 3aHITHIH;
- OLICHKA Pe3yJIbTaTOB
BHEAyAUTOPHOHI
(camMoCTOSTEBHON)
paboThL.
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OCBOCHHBIC 06y‘-Ia}OH_[I/IMI/IC$I MCXKIIPECAMETHBIC TIOHATUA W YHUBEPCAJIBHBIC y‘{e6HLIe Z[eﬁCTBHH (perJ'[S[TI/IBHLIC,

Buinonnenue

M03HaBaTeIbHbIE, KOMMYHUKATHBHBIC); IK3AMEHAYUOHHBLX
- CIIOCOOHOCTh HMX HCIIOJIB30BAHUS B ITO3HABATEIBHOW W COIMAIBHOW IPAKTHKE, TOTOBHOCTh K CAMOCTOSTEIBHOMY sadanuti
IUIAHUPOBAHUIO M  OCYHIECTBICHHIO Y4eOHOH IeATeTbHOCTH, OpraHW3allK Yy4eOHOTO COTPYAHHYECTBA C
MeJarorn4ecKUMu pabOTHUKaMH M CBEPCTHHKAMHU, K YYacTHIO B IIOCTPOCHMH WHIWBUAYanbHOI 00pa3oBaTeslbHON
TPaeKTOPHH;
- OBIIaJICHUE HaBBIKAMU Y4€OHO-HCCIEeI0BATEIbCKOM, IPOSKTHON M COIMAIBHON SSITEIbHOCTH;
- YMETh ONEPHPOBATH MOHITUSIMH: MPSIMOYTOJIbHAS CHCTEMa KOOPANHAT, KOOPAUHATHI TOUKHU, BEKTOP, KOOPAUHATHI
BEKTOpa, CKAISIPHOE NPOM3BEICHHE, YTOJI MKy BEKTOpaMH, CyMMa BEKTOPOB, TPOU3BE/ICHNE BEKTOpA Ha YHCIIO;
HaXOJAUTb C MOMOIIBIO N3YYEHHBIX (POPMYIT KOOPAUHATHI CEPEUHBI OTPE3Ka, PACCTOSHUE MEXKIY IBYMS TOUKaMHU;
-yMeThb BBIOMPATh NOAXOIAIIMN H3ydCHHBIH METO AT PEIICHNUS 3a1a4H, PacliO3HaBaTh MaTeMaTHIECKHE (aKTHI 1
MaTeMaTHYeCKHe MOJIENH B IPUPOTHBIX U OOIIECTBEHHBIX SIBJICHHUSX, B HCKYCCTBE; YMEHHUE IIPHBOIUTH IIPUMEPEI
MaTeMaTUYECKUX OTKPBITUN POCCUHCKON U MUPOBOM MaTeEMAaTUYECKON HAYKHU.
- YMETh ONEPUPOBATH MOHITHSIMU: CIly9allHBIH OIBIT U CIIyYaifHOe cOOBITHE, BEPOSITHOCTD CIy4aiHOTO COOBITHS; YMETh
BBIYHCIISITH BEPOSITHOCTD C HUCIIOJIB30BaHHEM I'padUuecKUX METOIOB; IPUMEHATH ()OPMYIIBI CIIOKEHUS 1 YMHOKCHHS
BEpOATHOCTEH, KOMOMHATOPHBIE (DAKTHI U (HOPMYIIBI IPH PEHICHHUH 337a9; OLCHUBATh BEPOSTHOCTH PEATbHBIX COOBITHH;
3HAKOMCTBO CO CIIy4aiHBIMU BETMYHMHAMU; YMEHHE IIPUBOAUTH IIPHMEPHI IPOSIBICHHS 3aKOHA OOJIBIINX YHCEN B
MIPUPOHBIX U O0IIECTBEHHBIX SIBICHHSAX.
- He IPUHUMATh AEUCTBUS, IPUHOCAIINE BPEJl OKpYKaroIlel cpene; OK-07 Tecmuposanue - OKCIIEpTHAs OLICHKA
- yMeThb IIPOTHO3HPOBAaTh HEONArONpPUSTHBIE 9SKOJOTWYECKHE MOCICACTBUS IPEANPHHIMAEMBIX JEUCTBUH, ACMOHCTPUPYCMBIX
NPeAOTBpALLAT UX; Yemuwiii onpoc Ka4yecTB B IpoLecce
- PaCIIUPHUTSH OIIBIT JEATEIBHOCTH 3KOJIOTHIECKOH HAaIPaBICHHOCTH; . fpaKTHeCkux -
Mamemamuueckuii ayZAUTOPHBIX 3aHITHIH;
- paspabaTeIBaTh IUIAH pEIICHUS NPOOJIEMBl C YYETOM aHalIW3a HMEIONIMXCS MaTepHalbHBIX M HeMaTepHalIbHBIX OuKmanm - OIIEHKA Pe3yTBTATOR
pecypcos; BHEAyIUTOPHOM
- OCYIIECTBIIATH LeJICHANIPABICHHBIH MTOUCK IIEPEHOCA CPEICTB U CIOCOOO0B ACHCTBHS B MPOPECCHOHATBHYIO CPELy; Hnousuoyanvras (caMOCTOSATENbHO¥)
- YMETh IIePEHOCHUTH 3HAHUS B IIO3HABATEIBHYIO ¥ IPAKTUYECKYIO 00JIaCTH KHU3HECATEIBHOCTH; CamocmosmensHasl paboThL.
- IpeyIaraTh HOBBIC MPOEKTHI, OLICHUBATH UICH C TIO3UIMH HOBU3HBI, OPUTUHATIBHOCTH, IPAKTUUECKON 3HAYMMOCTH; paboma
- J1aBaTh OICHKY HOBBIM CHTYallVsIM, BHOCHTh KOPPEKTHBBHI B JESITEIBHOCTh, OICHUBATh COOTBETCTBHE PE3yJILTATOB
S Ilpeocmasnenue
. pe3ynbmamos
- YMETh OIEpHPOBATh MOHATHSAMHU: (YHKUMS, HelpepbiBHAas (QYHKIMS, IPOM3BOAHAS, IIEpBOOOpa3Hasi, ONpeeleHHbIH npaxmuseckux paom
HHTETpaJl; yMETh HaXOIUTh IPONU3BOAHBIE 3JIEMEHTAPHBIX (DYHKIIMI, HCTIONB3YsI CIPaBOYHBIE MAaTEPHAJIBI; HCCIEIOBATh
B MPOCTEHIINX CIydasx (YHKIUM HA MOHOTOHHOCTb, HAXOAWTH HAWOOIBIINE M HANMEHBINUE 3HAUCHUS (DYHKIHH; 3awuma meopueckux
CTPOUTH Tpa)MKH MHOTOWICHOB C HCIIOJIB30BAHHEM allllapaTa MaTeMaTHYeCKOTo aHAJIN3a; MPUMEHSTh POU3BOIHYIO pabom
IIPY PeIICHUH 3aJad Ha ABIDKCHHE; pellaTh NPAaKTHKO-OPHEHTHPOBAHHBIE 3aJadd Ha HAaHWOOJbBIINE W HAaNMEHBIIHE
3HAUCHUs, Ha HaXOXKJICHUE IyTH, CKOPOCTU U YCKOPEHUS, Jauuma
UHOUBUOYAILHBIX
- YMEThb ONEepHpOBaTh IOHATHSAMHM: ABIKCHHE B IPOCTPAHCTBE, MOAOOHBIE (UIYpHI B NMPOCTPAHCTBE; HCIOJIB30BATh npoeimoe
OTHOIICHHUE IUIOIIAACH MOBEPXHOCTEN 1 00BEMOB MOJOOHBIX (PUTYp IPHU PEIICHUH 3a1a4;
- YMETh BBIYUCIIATh TEOMETPHYECKIE BETMINHBI (JUIMHA, YTOJ, IUIONa b, 00bEeM, IUIOMIAAb IIOBEPXHOCTH), UCIIONB3YS Koumponsnas paboma
n3ydeHHbIe GOPMYIIBI K METOMBI
Buinoanenue
IK3AMEHAYUOHHBIX
3a0anuii
- TOTOBHOCTbH K TPYZy, OCO3HAaHHE [IEHHOCTH MacTepCTBa, TPYAOIIo0He; 1IK-2.1 Tecmuposanue - OKCIIEpPTHAs OLICHKA

- TOTOBHOCTh K AaKTUBHOM JCATEIbHOCTH TEXHOJIOTHYSCKOM M COIUAIbHON HarpaBJICHHOCTH, CIIOCOOHOCTH

JIEMOHCTPUPYEMBIX
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HWHHIMUPOBATh, INTAHUPOBATH U CAMOCTOSITEIEHO BBINOJHATH TAKYIO S TEILHOCTH;
- HHTEpeC K Pa3IMYHbIM cepaM MpoecCHOHATbHON AeITEIFHOCTH,

OBnajieHNe yHUBEPCATHHBIMH y4eOHBIMH O3HABATEIEHBIMA IeHCTBUSIMU:

a) 0a30BbIC JIOTHUECKUE ICHCTBHS:

- CAMOCTOSITENILHO (hOPMYITUPOBATH M aKTYaJIM3UpPOBATh IPOOIIEMY, PACCMATPUBATH €€ BCECTOPOHHE;

- yCTaHaBIMBATh CYIIECTBEHHBIH PH3HAK MM OCHOBAHMUS JUISl CPaBHEHMS, KJIaCCH(UKALK 1 0000IIeHH s ;

- OIIPENENIATD LICNH AeITEIbHOCTH, 33/1aBaTh IapaMeTPbl U KPUTEPUH HX JIOCTIDKEHHS,

- BBISIBIISITH 3aKOHOMEPHOCTH ¥ IPOTHBOPEUHS B PACCMATPHBACMBIX SIBICHUSIX;

- BHOCUTh KOPPEKTHBBI B JEATEILHOCTh, OLICHUBATh COOTBETCTBHE PE3YJbTATOB LIEISIM, OLEHUBATh PUCKU- PA3BHUBAThH
KpPEaTHBHOE MBIIUICHHE TPH PEIICHUH KU3HEHHBIX MPOOJIeM aHAIM3HPOBATh MONYyYCHHBIE B XOJE PELICHHs 3aqadd
Ppe3yIbTaThl, KpUTUIECKH OL[CHUBATh UX JOCTOBEPHOCTD, IPOTHO3HPOBATH H3MECHEHUE B HOBBIX YCIIOBHSX;

-- YMETb NEPEHOCUTD 3HAHUS

0) 6a30BBIC UCCIICTIOBATEIILCKUE TCUCTBHS:

- BIIQJICTh HABBIKAMH Y4eOHO-HCCIIEI0BATENIBCKOI M IPOCKTHON JEATEIbHOCTH, HABBIKAMHU pa3peIleHHs Mpooiem;

- BBUSIBIISITH PUYUHHO-CIICACTBEHHBIE CBSI3M U aKTyaJM3UPOBATh 3a]ady, BEIIBHIATh TUIIOTE3Y €€ B II03HABATEIILHYIO H
NPAKTHYECKYIO 00J1aCTH KU3HEACATEILHOCTH;

- YMETh UHTErPUPOBATH 3HAHMS U3 PA3HBIX NPEAMETHBIX 00JIacTel;

- BBIJIBUT'aTh HOBBIE WJIEH, NIPEAJIaraTh OPUIMHAIBHBIE OAXOABI M PEIICHHUS; U CIOCOOHOCTh MX MCHOJIB30BAHMUS B
[103HaBaTEIbHON U COLMAIbHON MPAKTHUKE;

-BJIAJIETh METOJIAaMH JIOKA3aTeJILCTB, AITOPUTMAMH PEIICHNUS 3a1a4; YMEHHE (OpMyJIMPOBATh ONpeeIeH s, aKCHOMBI 1
TEOPEMBbI, IPUMEHSATH HX, IPOBOAUTH JOKAa3aTEIbHBIC PACCY)KACHHUS B XOJIE PELICHHUS 3a/1ay;

- YMETbh ONEPHPOBATH MOHATUSIMH: CTEHCHb YHCIIA, JIOTApH(M YHCIIa; yMEHUE BBITIOJHITH BEIYUCICHNAE 3HAUCHUH U
npeoOpa3oBaHus BRIPAKEHUH CO CTEIICHAMH | JorapudMaMu, IpeoOpa3oBaHust IpOOHO-PaHOHATEHBIX BEIPaXKCHHH;

- YMETh ONIEPUPOBATh NOHATUSIME: pallHOHANIbHBIE, HPPALHOHANIbHBIE, I0Ka3aTeNbHBIC, CTCTICHHBIE, IorapudMudecKue,
TPUTOHOMETPHUYECKHE YPAaBHEHNUS U HEPABEHCTBA, X CUCTEMBI;

- YMETh ONIEPUPOBATH HOHATUAME: (YHKIHS, HENPEPbIBHAS (YHKIINS, IPOM3BOAHAS, IEPBOOOPa3Hasi, ONpEaCIICHHbIN
HHTETpal; YMETh HaXOIUTh IPOM3BOIHBIE JIEMEHTAPHBIX (DYHKIHUH, HCIONIB3Ysl CIIPABOYHBIE MaTepHAIIbL; HCCIEI0OBATh
B IpocTeiimX cirydasx GYHKIHUH Ha MOHOTOHHOCTb, HAXOJIUTh HAUOOJIBIIINE U HAUMCHBIIINE 3HAYCHUS (DYHKIMI,
CTPOUTH rpad)uK¥ MHOTOUJICHOB C HCIIOJIb30BAHUEM allapaTa MaTeMaTHYECKOTO aHAIN3a; IIPUMEHSATD IPOU3BOHYIO
NP pelIeHNH 3aJ1a4 Ha JABVDKCHHUE; PeIlaTh IPaKTHKO-OPHEHTUPOBAHHBIC 3a1a4l Ha HAHOOJIbIINE ¥ HAUMEHbIIINE
3HAa4YEHHUs, Ha HAXOXKJICHHUE ITyTH, CKOPOCTH M YCKOPEHHUS;

- YMETh ONEPHPOBATH MOHITHSAMU: PAallMOHAIbHAS (QYHKIIMS, TOKa3aTesIbHas QyHKIHS, CTeTIeHHasT (DYHKIMS,
norapumuueckas pyHKUus, TPUrOHOMeTpHYecKre GpyHKIHH, 0OpaTHbIe PYHKINHN; YMEHHE CTPOUTH TPadUKH
N3yYeHHBIX (YHKIHUI, UCIONB30BaTh TPaUKH IIPH U3YUSHUH MPOLECCOB M 3aBUCHMOCTEH, TIPH PEIICHNH 3a/1a4 U3
JPYTUX y4eOHBIX IPEIMETOB U 3a]a4 U3 peabHOM XKHU3HK; BRIpaKaTh (GOpMyJIaMU 3aBUCHMOCTH MEXTy BeJIMIHHAMHY;

- YMETh pelIaTh TEKCTOBBIC 3aJa41 Pa3HbIX THIIOB (B TOM YHCJIE Ha POLCHTHI, 0JIU U YacCTH, Ha JIBIKEHHE, paboTy,
CTOMMOCTb TOBAapOB U YCJIYT, HAJIOTH, 331a41 U3 00JIaCTH yIpaBIECHHs JINYHBIMU U CeMEHHBIMU (DMHAHCAMHN);
COCTaBJISITh BHIPKSHUS, yPaBHEHHSI, HEPABEHCTBA U MX CHCTEMBI 10 YCIIOBHIO 33/1a4H, HCCIIEIOBATh ITOJIyYeHHOE
pEIICHHUE U OLICHUBATD IPABIOIOI00HOCTD PE3yIbTaTOB,;

- YMETbh ONIEPHPOBATH MOHITHSMH: CpeiHee apupMEeTHIECKOe, MeMaHa, HanOoJIbIllee 1 HauMEHbIIee 3HAUeHNS,
pa3Mmax, JUCIIepCHsl, CTAHIaPTHOE OTKIOHEHHE YHCIOBOTO HA00Pa; YMETh M3BJIEKaTh, HHTEPIPETUPOBATD
nH(opMaIHIo, IpeCTaBICHHYIO B Ta0JIMIaX, HA JMarpaMMax, rpadukax, OTpaskarolyro CBOMCTBA peabHBIX

Yemuwiii onpoc

Mamemamuueckuii
OuUKmanm

Hnousuoyanvras
CamocmosmenvHast
paboma

Ilpeocmasnenue
Pe3yIbmamos
nPaKmMuyecKux pabom

3awuma meopueckux
pabom

Bawuma
UHOUBUOYAILHBIX
npoexmos

Konmponvuasa paboma
Bovinonnenue

IK3AMEHAYUOHHBIX
3a0aHuUil

KauecTB B Ipolecce
HPaKTUIECKUX U
ayZANTOPHBIX 3aHITHIH;
- OLICHKa pe3yJIbTaTOB
BHEAyIUTOPHOM
(caMOCTOSATENBHO¥)
paboTsL.
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MIPOLIECCOB | SIBJICHUI; IPECTaBIATh HHPOPMAIHIO C TOMOIIBIO Ta0JIHI ¥ AUarpaMM; UCCIIEA0BATh CTATHCTHICCKHE
JTaHHBIE, B TOM YHCJIE C IPUMEHEHHEM IPpadIIECKHX METOJ0B U 3IEKTPOHHBIX CPE/ICTB;

- YMETbh ONEPHPOBATH MOHITHSMU: CIIy4ailHbIH ONBIT U CIIydaifHOoe cOOBITHE, BEPOSITHOCTD CIy4aiiHOTO COOBITHS
YMEHHE BBIUHCIIATH BEPOSTHOCTH C UCIIOIB30BaHUEM Ipaduueckux METONO0B; IPUMEHATH ()OPMYIIBI CIIOKEHUS 1
YMHOXEHHS BEPOSITHOCTEH, KOMOMHATOpPHBIE (haKThl M (POPMYIIBI IPH PEIICHUH 3a/1a4; OLIEHUBATh BEPOSITHOCTU
peanbHBIX COOBITHI; 3HAKOMCTBO CO CIIyYailHBIMH BEIMYMHAMH; YMEHUE IPUBOAUTE IIPHUMEPHI MIPOSIBICHUS 3aKOHA
GOJIBIINX YHCEN B IPHPOAHBIX U OOIIECTBEHHBIX SIBICHUSX;

- YMETb OIICpUPOBATh MOHATUSMU: TOUKA, NIPsIMasi, INIOCKOCTb, IIPOCTPAHCTBO, ABYTPAaHHBII yroj, CKpelyBaroIuecs
IpsIMble, NApaIeIbHOCTh U NEPIEHIUKYIAPHOCTD IPSMBIX U IUIOCKOCTEH, yroi MeXIy IPAMBIMH, YTOJI MEXIY
MPSIMOH ¥ INIOCKOCTBIO, YTOJI MEXIY IIOCKOCTSIMHU, PACCTOSHHE OT TOUKH IO INIOCKOCTH, PACCTOSHHIE MEXIY MPSMBIMH,
paccTOsIHUE MEXIy IIOCKOCTSIMU; YMEHHE UCTIONb30BATh MIPU PEIICHUH 33124 H3y4eHHBIE (DAaKThI M TEOPEMBI
IUITAHUMETPHUH; YMEHHE OIIEHHBATh Pa3Mephl 00bEKTOB OKPYKAIOIIEr0 MUpA.

Pa3paborunkmu:
bY «PanyxHUHCKUHU
HOJIMTEXHUYECKUN KOJUIEIK) OPENOAABATEID OsepoBa Pyduna KynakbaeBna

JKCHepThI:
bBY «PanyxHuHCKH
HOJIMTEXHUYECKUN KOJUIESK) [IpEenoiaBaTelb Susaruposa Jlwmsa ["apudosHa
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JIUCT UBMEHEHUI U TOMOJIHEHWH,
BHECEHHBIX B pa004y10 MporpaMmmy

JlomonHeHuss W u3MeHeHHs B pabouyro mnporpammy Ha 2023/2024 yueOubrii ron Y 00/16.07
MATEMATHUKA nns cnienuansaoctu 44.02.01 JomkoJibHOe o0pa3oBaHue

Ne MU3MCHCHUSA, 1aTAa BHCCCHUS M3MCHCHUSA

Paspnen nporpaMmmbl

Crp.

OcHoBaHue:

HaHpHMep: IIOABJICHHUEC HOBOI'O yT-I€6HI/IKa; aKTyaJin3dalnus OCHOBHI)IX\IIOHOJIHI/ITGJII)HI)IX HCTOYHHUKOB.

®.1.0. nuna BHECHIEr0 U3MEHEHUS

N3MEHEHUA U JONNIOJTHEHU S, BHECEHHBIE B PABOYYIO IIPOI'PAMMY

Hara
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