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2. OBLIASI XAPAKTEPUCTHKA PABOYEH ITPOI'PAMMBI
OBHIEOBPA30OBATEJIBHOU JUCHUIIJINHBI «OA.07 MatemaTnka»
2.1. MecTo THCHUIIMHBI B CTPYKTYPe OCHOBHOIi 00pa3oBaTe/ibHOI POrpaMMbl
Oo6meobpa3oBarenbHas auciuiuimaa OJ1.07 MartemaTuka sBIsieTcsl 0053aTeIbHON YacThIO
obmieoOpa3oBarenpHOro IUKiIa oOpa3oBaTenbHOW Tporpammel B cootrBerctBuu ¢ @I'OC CIIO mo

npodeccun/crienuanbHocTH 44.02.01 [JomkonbHOe 0Opa3oBaHueE.

2.2. I_Ie.]'ll/l U NINIAHUPYEMBIC PE3YJbTAThI 0CBOCHUSA TUCHUIIJIMHBI:

2.2.1. Uean TuCHUILTHHBI

Copepxanmne mporpaMMmbl obmeoOpa3oBarensHoi  quctuuiiael  «OJ.07 MaTtemaTuka

HaIpaBJICHO HAa JOCTHXKCHUC CICAYIOIINX LICICH:

1. obecrieueHre CHOPMHUPOBAHHOCTU MHPEJICTABICHUHA O COLHAIBHBIX, KYJIBTYPHBIX U
MCTOPUYECKHX (PaKTOpax CTAHOBJICHHS MAaTEMATHKH;

2. obecriedeHrne CcHPOPMUPOBAHHOCTH JIOTHUECKOTO, AJTOPUTMHUYECKOTO W MaTeMaTHYeCKOTO
MBIILICHUS;

3. obecrieueHre CHOPMUPOBAHHOCTH JIOTHYECKOTO, AITOPHUTMHYECKOTO M MAaTeMaTHYECKOrO
MBIIIUICHHS;

4. obecrieueHre cHOPMUPOBAHHOCTH YMECHUUH MPHUMEHSTH MOJyYCHHBIC 3HAHUS MPH PEIICHHH

Pa3JIMYHBIX 3ada4;

5. obecrneucHue C(I)OpMI/IpOBaHHOCTI/I Hpe,[[CTaBJ'IeHI/Iﬁ 0 MATCMAaTHKE KakK qaCTu
O6H_I6LIGJIOB6LIGCKOI\/’I KYJIbTYPbI, YHUBCPCAJIIbHOM S3bIKC HAYKH, IMO3BOJIAIOMIEM OINHUCBIBATHL U

H3y4aThb pCAJIbHBIC ITPOLECCCHI U SABJICHUS.

2.2.2. Ilnanupyemble pe3yJibTAThl 0CBOCHHS 00111e00pa30BaTeJIbLHON JMCHUIIMHBI B
coorBercTBHHU ¢ PI'OC CIIO n Ha ocHoBe ®T'OC COO

Oco0oe 3HaueHue nUCHUIUIMHA nMeeT npu popmuposanuu u pazsutuu OK u I1K:

Kog HanmeHoBaHue pe3ynpTaTa 00yueHus
O0mme KOMIeTeHUMH

OK 01. Bei0upats ciocoOsl perieHns 3aaa4 npodeccuoHaNnbHOM JesTeTbHOCTH TPUMEHUTEIBHO
K Pa3JINYHBIM KOHTEKCTAM;

OK 02. Hcnonb30BaTh COBpEMEHHBIE CPEACTBA MOMCKA, aHAJIM3a U MHTEpIpeTaluu UH(OpMAIU
U HMHQOpPMAIMOHHBIE TEXHOJIOTUM JUIS BBINOJHEHUS 3a1ad  IpodeccuoHanbHOM
JESITENIbHOCTH,

OK 03. [InanupoBaTh W peanu30BBIBATH COOCTBEHHOE MNPOPECCHOHANBHOE M JIMYHOCTHOE
pa3BUTHE, MPEINPUHUMATENbCKYIO JEATelIbHOCTh B NpodeccHoHanbHON  cdepe,
UCIOJIb30BaTh 3HaHUS MO (UHAHCOBOM TPAMOTHOCTH B PAa3IMUHBIX >KU3HEHHBIX
CUTYalLUsX;

OK 04. D deKkTHBHO B3aMMOIEHCTBOBATh U Pa0OTATh B KOJJICKTUBE M KOMaH/IE;
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OK 05.

OcCymiecTBIATh YCTHYIO U NHCbMEHHYIO KOMMYHHMKAIMIO Ha TOCYJapCTBEHHOM SI3bIKE
Poccuiickoit ®enepann ¢ y4eToM OCOOCHHOCTEH COIMAIBHOIO U KYJIBTYPHOTO
KOHTEKCTa;

OK 06.

[IposABIATE TpakIaHCKO-MATPUOTUUYECKYIO IIO3ULINI0, JEMOHCTPUPOBATh OCO3HAHHOE
IIOBEJICHHE HA OCHOBE TPAJUIMOHHBIX OOLIEYEIOBEYECKUX LEHHOCTEH, B TOM 4YHUCIE C
y4€TOM T'apMOHM3ALMHY MEKHALUOHAIBHBIX U MEKPEJINTHO3HBIX OTHOIIEHUH, IPUMEHSITh
CTaHJApPThl aHTUKOPPYIIIMOHHOIO OBEICHMUSI;

OK 07.

CopnelicTBOBaTh COXPAHEHUIO OKPYXKAIOLIEH Cpedbl, pecypcocOepex eHuto, MPUMEHSThH
3HaHUs 00 M3MEHEHUHU KJIMMaTa, MPUHLHUIBI OEpeXxIIMBOrO MPOU3BOACTBA, YPPEKTUBHO
JICICTBOBAThH B UPE3BbIYANHBIX CUTYALUsX;

IIpodeccnonaibHbIE KOMIIETEHITUT

K 2.1.

Opranu3oBbIBaTh pa3audHbIE BUJIbI IEATENBHOCTH (IIPEAMETHAs; UTPOBAasi; TPYLOBas;
[I03HABATEIJIbHAs, UCCIIE0BATEIbCKA U IIPOCKTHAS NEATEIbHOCTH; XYI0KECTBEHHO-
TBOpYECKas; IPOAYKTHBHAS JESITEIBHOCTD U APYTrHe) U OOLICHNE AeTE paHHETO U
JOLIKOJIBHOI'O BO3PACTa.

I1K 2.2.

COSI[aBaTB Ppa3BUBAOMIYIO ITPEAMCTHO-IIPOCTPAHCTBEHHYIO CPEAY AJId OpraHru3aluun
PAa3JIMYHBIX BUAOB ACATCIBHOCTHU U O6HIGHI/I$I IeTei PAHHCTO U JOIIKOJIbHOT'O BO3pacTa, B
TOM YHCJE ICTEH C OI'paHHUYCHHBIMU BO3MOKXHOCTAMU 300POBbA.

I1K 3.1.

HJ'IaHI/IpOBaTL U IIPOBOJUTDH 3aHATUA C ACTbMH PAHHCTO U NJOIIKOJBbHOI'O BO3pacCTa.

[IK 3.2.

Co3znaBaTh pa3BUBAIOLIYIO IPEIMETHO-IIPOCTPAHCTBEHHYIO CPEY, TIO3BOJISIONIYIO
OpraHu30BaTh O0YYCHHUE JETEH PaHHETO U JAOIIKOJIBHOIO BO3pacTa, B TOM YHCIe IeTel ¢
OrpaHM4YC€HHBIMH BO3MOKHOCTAMHU 3JOPOBbA B COOTBETCTBHUH CO CHeIIHCl)I/IKOfI
00pa3oBaTeIbHON POTPAMMBI.

[IK 4.2.

OpFaHI/ISOBI)IBaTI) " MPOBOAUTH AOCYTIOBYIO ACATCIIbHOCTD, PA3BJICYCHHA B I'PYIIIIaAX ﬂeTeﬁ
PAHHCTO U NJOIIKOJBbHOI'O BO3PacCTa.

[IK 4.3.

Co3naBate MHPOPMAITMOHHYIO CPEy AOMIKOIBHON 00pa30BaTEIbHOM IPYIIIIHI C HENBIO
pa3BUTHUA Y JeTel OCHOB MH(POPMAIIMOHHOM KYJIbTYPBHI.




Kox u HaumeHoBanue gopMupyeMbIX

IInanupyemMble pe3yJbTaThl 0CBOCHH S M CHHUIJIHHBI

KOMIIeTeHIUil Oo6ume JAucuMminHapHble
OK 01. Beibupats criocoObl perieHus TOTOBHOCTB K TPYZly, OCO3HAHUE LIECHHOCTU MAaCTEPCTBA, BIIAJICTh MeToAamMu JI0Ka3aTeJIbCTB,
3a1a4 IpoQeCcCHOHATBHOM ESTENFHOCTH | TPYAOJII00HE; QITOpUTMAMHM  pELIEHUs  3ajayd;  yMEHHE
MPUMEHUTEIBHO K PA3JIMYHBIM - TOTOBHOCTb K aKTUBHOM J€STEIbHOCTH TEXHOJIOTHYECKON | (OpMYyIUpOBaTh  OMpEeNieHUs], aKCUOMBbl U
KOHTEKCTaM; U COIMAJIbHON HANpaBJIEHHOCTH, CIOCOOHOCTh TEOPEMBI, MIPUMEHSATD ux, MIPOBOJIUTH

WHUIIMAPOBATh, IUTAHUPOBATh U CAMOCTOSITEIILHO
BBITIOJHSATH TaKyIO JESTEIBHOCTH;

- HHTEpEC K pa3inyHbIM chepaM npodeccHOHATLHOM
JESTEIIbHOCTH,

ORtajicHre YHUBEPCATbHBIMH YUCOHBIMH
MO03HABATCIILHBIMU JICHCTBUSMMU:

a) 0a30BbIC JIOTHYECKUE ICHCTBHS:

- CaMOCTOSTEIBHO (POPMYJIUPOBATH U aKTyaJIM3UPOBATH
npo0JIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHABIMBATh CYIICCTBCHHBIN IPU3HAK WJIM OCHOBAHUS
JUTSL CpaBHEHU S, KiTaccu(uKanuu U 0000IeHUS;

- OTIPENIENISITh eI JACATEIbHOCTH, 3a/1aBaTh apaMeTpPhl U
KPUTEPHH UX JOCTHIKCHHS,

- BBISIBJIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B
paccMaTpuBaeMbIX SBICHUSX;

- BHOCUTbh KOPPEKTHUBHI B JICSITEIBHOCTD, OIICHUBATD
COOTBETCTBUE PE3YJIHTATOB IIEJISIM, OTICHUBATH PUCKHU
MOCITIEACTBHH JIEATENHHOCTH;

- pa3BUBATh KPEATHBHOE MBIIUICHHUE TIPH PEIICHUN
YKU3HEHHBIX TTPOOIIEM

0) 6a30BBIC UCCIIEAOBATEIIBCKIE JCHCTBHUS:

- BJIaJIETh HaBBIKAMH y4EOHO-UCCIIE0BATEILCKON 1
MPOCKTHOM JIEATEIIbHOCTH, HABBIKAMH Pa3pEIICHUS
npo0Jem;

- BBISIBJISATH TIPUYUHHO-CIICJICTBEHHBIC CBSI3U U
aKTyaJIM3UPOBATh 3a/1a49y, BBIIBUTATh THIIOTE3Y €€
peIIeHHS, HAXOIUTh apTyMEHTBI JJIs JIOKA3aTelIbCTBA
CBOMX YTBEPXKJICHUM, 33]1aBaTh MTApaMEeTPhl H KPUTEPHH
peleHus;

JI0OKa3aTelIbHbIE PACCYKICHHUS B XONE PCIICHUS
3a/1ay;

- yYMETb OIICPUPOBATH IOHATUSAMHU: CTEIICHb
qrcia, JorapupM UYWCIA; YMEHHE BBINOJHATH
BBIUMCIICHHE 3HAY€HUH U  INpeoOpazoBaHUs
BBIPOKEHUIH CO CTENEHSMH | JiorapudmMamu,

npeoOpa3oBaHus JIpOOHO-pallMOHATIBHBIX
BBIPAKECHU;

- YMETb OIIEpUPOBATh HOHSTHUSAMHU:
panroHaIbHbIE, UPpALMOHAJIBHBIE,
II0Ka3aTesbHbIe, CTETIEHHbIE, JorapupMHUEcKue,
TPUTOHOMETPUYECKHE yYpaBHEHUs u

HEPaBEHCTBA, UX CUCTEMBI;
- YMETb OIEpPUpPOBaATh MOHATHUSAMHU: (QYHKIIHS,
HenpepbIBHAS byHKIM, IPOM3BOJIHAS,
nepBooOpaszHas,  ONpEIENIEHHBI  HMHTEerpa,
YMETh HaXOAWUTh IPOU3BOJHBIE 3JIEMEHTapHBIX
(yHKIUH, KCIONB3Ysl CIPAaBOYHBIE MaTepHaIbl;
UCCIIeIoBaTh B MPOCTEHIINX ciydasx (yHKIUH
Ha MOHOTOHHOCTb, HaXOIHUThb HauOOJIBIIINE H

HaVMEHbIINE 3HAueHUs (QYHKIUI; CTPOUTH
rpa@ukd  MHOTOYJIEHOB C  MCIOJIb30BAaHUEM
anmapara MaTeMaTH4YeCKOTo aHaln3a;

MIPUMEHATh IPOU3BOAHYIO IIPU PEIICHUM 3a/1a4
Ha JBUKECHHUE; peuiartb IIPaKTHUKO-
OpUEHTUPOBAaHHBIE 33/7a4d Ha HauOOJbIINE U
HAaVMEHBIINE 3HAYEHHUs, HA HAXOXKICHUE IIYyTH,
CKOPOCTH U YCKOPEHUS;

- YMETb OIIEPUPOBATH ITIOHATUIMMU:




- AHAIN3MPOBATh IOIYYCHHBIE B XO/€ PEIICHUS 3aa4n
pe3yJIbTaThl, KPUTUUECKH OLICHUBATh UX J1OCTOBEPHOCTb,
IMPOrHO3UpPOBATh UBMCHCHUC B HOBBLIX YCJIIOBUAX,

- YMETb IEPEHOCUTD 3HAHUS B [TI0O3HABATEIIBHYIO U
NPAaKTUYECKYIO 00JIACTH KU3HEIEATEILHOCTH;

- YMETb UHTEIPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX
o0OJacrei;

- BBIJIBUTaTh HOBBIE UJICH, IPEUIAraTh OPUTHHAIbHbBIE
IMOAXO/ABI U PELICHUSA,

U CIIOCOOHOCTb UX UCIOJIb30BAHUS B II03HABATEIBLHON U
COLIMAJIBHON ITPAKTHUKE

panmoHanbHas QYHKIHS, TOKa3aTeIbHas
¢byHKUIMA, cTeneHHas QyHKIHS,
norapupmMuueckas GyHKIIHS,
TPUTOHOMETpHUUYECKHE (DYHKIMH, OOpaTHBIE
(bYHKIMH; yMEHHE CTPOUTH IpaduKu H3ydeHHBIX
(GyHKIMH, HCTIONB30BaTh TpauKu IPU
M3y4YECHUH MTPOIIECCOB M 3aBUCHMOCTEH, TIPH
peLIeHNH 33124 U3 APYTUX YIeOHBIX TPEIMETOB
Y 337124 U3 peabHON )KU3HU; BBIPAXKaTh
(bopMynamMH 3aBUCHMOCTH MEXIY BETHYHMHAMH;

- YMETh pelaTh TEKCTOBbIE 3a/la4d pa3HBIX
TUIOB (B TOM YHCIIE HAa MPOIEHTHI, TOIH M
9YacTH, Ha JBW)XKEHHE, pabdoTy, CTOMMOCTb
TOBapoOB M YCJIYI, HAJIOTH, 33/1a4d M3 00JIaCTH
yIpaBJICHUS  JIHYHBIMH | CEeMEUHBIMU
¢duHaHCaMN); COCTaBJIATh BBIPAKCHUS,
yYpaBHEHHS, HEPAaBEHCTBA M HX CHCTEMBI II0
YCIOBHIO 3a/1aud, WCCIE0BaTh IOJy4EHHOE
pelieHre ¢ OICHMBATh MPaBIONONO00HOCTH
pe3y/IbTaToB;

- yYMeThb OIEPHPOBATH TOHATHIMHU: CpEIHEEe
apupMeTHyecKoe, MenMaHa, HauOoibliee U
HaMEHbIIee 3HAYEHUs, pa3Max, IHCIEpCHs,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOIO Habopa;
yMETh U3BJICKATh, WHTEPIPETHPOBATH
UH(OPMALIUIO, MPEJICTaBIECHHYIO B Ta0IMIIax, Ha
JyarpaMMax, rpadukax, OTPaXKaroILyIO
CBOWCTBA pEAIbHBIX IMPOLECCOB M SIBICHUI;
MPEACTaBIATh  WHPOPMALNUIO C  TIOMOIIBIO
TaOIIHI u JMarpam; HCCIIEI0BATh
CTaTUCTHYECKHE JaHHbIE, B TOM 4YHCIE C
NpUMEHEHHEeM  rpauyeckux  METOJOB U
AJIEKTPOHHBIX CPEJICTB;

- YMETb ONEPUPOBATH MOHATHAMMU: CITy4alHBIN
OTIBIT U CITy4aiiHOe COOBITHE, BEPOSITHOCTh




CITy4aitHOTO COOBITHSI; YMCHUE BBIYHCIISTH
BEPOSITHOCTH C UCIIOJIb30BaHUEM TpadUIeCKIX
METOJIOB; TIPUMEHSITH (HOPMYJIBI CIIOKEHHSI U
YMHOXKEHUS BEpOATHOCTEH, KOMOMHATOPHBIE
(dakThl ¥ GOPMYIIBI TPH PELICHUU 33]1a4;
OLIEHUBATh BEPOSTHOCTH PEAJbHBIX COOBITHH;
3HaKOMCTBO CO CITyYaifHBIMH BEJITMYUHAMU;
YMCHHC IPUBOAUTH NPUMEPLI IPOABIICHUA
3aKoHa OOJIBIIMX YMCET B IPUPOTHBIX U
OOIIECTBCHHBIX SIBJICHUSX;

- YMCTb OIICPpUPOBATH IMOHATHAMMU: TOYKA,
npsiMasi, IJI0CKOCTbh, IPOCTPAHCTBO, ABYTPaHHBII
yTOJI, CKPEIIMBAIOIINECS TPSMBIE,
NapaJJIeIbHOCTh M MEPIICHIUKYIISIPHOCTb
IPSIMBIX U IJIOCKOCTEM, YTOJ MEXY IPSIMBIMH,
YroJl MeXIY MPSMOU U IFIOCKOCTBIO, YrOJ
MCKAY IJIOCKOCTAMHU, PACCTOAHHUEC OT TOYKH 10
IUIOCKOCTH, PACCTOSIHUE MEXTY MPSMBIMH,
paccTosiHUE MEXTY IIOCKOCTSIMH;, YMCHHE
UCTIONB30BaTh MPU PELICHUH 33/1a4 U3y4eHHBIC
(baKTI)I " TCOPEMBI INIAHUMCTPUHU,; YMCHUC
OILICHUBATh pa3Mepbl 00BEKTOB OKPY>KAIOIIETO
MUpa;

- YMETh ONEPUPOBATH MOHATUSIMHU:
MHOTI'OrpaHHUK, CCHCHHUC MHOT'OI'paHHHKaA, KY6,
napasuieNienune 1, npusma, nupamuaa, Gurypa u
MOBEPXHOCTH BpaLLlEHUs, UUIUHAP, KOHYC, LIap,
cdepa, ceueHus GUrypsl BpalieHus, MI0CKOCTb,
Kacaromiasicsi cepsl, IITHHIPA, KOHYyCa,
TJIOMIA/Ib TIOBEPXHOCTH MTUPAMHUIBI, TPU3MBI,
KOHYCa, [WINH/IPA, TUToIaab chepbl, 00beM
Ky0a, MPsIMOYTOJIPHOTO TIapaJuIeIen e 1a,
NMUpaMUIbI, IPU3MEL, HIHJIMHApPA, KOHYCa, II1apa;
YMEHHE N300pakaTh MHOTOTPaHHUKH U
ITOBCPXHOCTHU BpalICHHUA, UX CCUCHUSA OT PYKH, C




MIOMOILBIO YEPTEKHBIX HHCTPYMEHTOB U
AJIEKTPOHHBIX CPEACTB; YMEHUE PAaclIO3HABATh
CUMMETPHUIO B IPOCTPAHCTBE; YMEHUE
pacrno3HaBaTh IPAaBUIbHbIE MHOTOTPAaHHUKH;

- YMETb ONIEPUPOBAThH MOHATHAMMU: ABHIKEHHE B
MPOCTPAHCTBE, MOAOOHBIE (DUTYPHI B
IPOCTPAHCTBE; MCII0JIb30BaTh OTHOILIEHUE
IJIOMIA/IeH TTIOBEPXHOCTEH U 00HEMOB TOTI00HBIX
¢buryp npu perieHuu 3aaad;

- YMETh BBIUUCIATH T€OMETPUYECKUE BEITUYMHbI
(umHa, yrou, miIomaab, 00beM, IUIONa b
IIOBEPXHOCTH ), UCIIOJIb3Ys U3yUEHHbIE (DOPMYJIbI
U METObL;

- YMETb OIIEPUPOBATH MOHATHIMHU:
IPSIMOYTOJIbHAS CUCTEMA KOOPIMHAT,
KOOPJAMHATHI TOUYKH, BEKTOP, KOOPAUHATHI
BEKTOPA, CKAJSIPHOE MPOU3BEICHUE, YTOJI MEXIY
BEKTOpaMHM, CyMMa BEKTOPOB, IPOU3BE/ICHHE
BEKTOPA HA YHUCJIO; HAXOJUTh C IOMOILIBIO
U3yYEHHBIX (POPMYIT KOOPUHATHI CEPEAUHbI
OTpe3Ka, pacCTOSTHUE MEKIY ABYMs TOUKaMU;

- YMETh BBIOMPATh MOAXOAINN U3yUeHHBIN
METOJ1 JJIs PellIeHus 3a]]au, Paclio3HaBaTh
MaTeMaTHyecKue (pakThl U MaTeMaTHYECKue
MOJIETN B PUPOJHBIX U OOIIECTBEHHBIX
SIBJIICHUSIX, B UCKYCCTBE; YMEHUE IIPUBOJUTD
MIpUMEPbl MaTEMaTHUYECKUX OTKPBITHH
POCCHUICKON U MUPOBOM MaT€MaTUYECKOU
HayKH.

- YMETh OIIEPUPOBATh MOHATUSAMU: ONIPEAEICHUE,
aKcuoma, Teopema, cleICTBHE, CBOICTBO,
IIPU3HAK, J0KA3aTeIbCTBO, PABHOCUIIbHBIE
(dhopMyIUpoBKY; yMeHUE (HOPMYITHPOBAThH
00paTHOE U MPOTUBOIIOJIOKHOE YTBEPKICHHUE,
MIPUBOJIUTH IPUMEPHI U KOHTPIPUMEPHL,




UCIIOJIB30BATh METOJ MaTeMaTHIeCKON
WHAYKIIUH; TIPOBOIUTH T0Ka3aTeIbHbIC
paccyX/1eHHs IpU PEIICHNH 3a/1a4, OLICHUBATh
JIOTHYECKYIO IPABUIBHOCTD PACCYKICHUM;

- YMETh ONEPUPOBATh MOHATHUAMU: MHOXECTBO,
MOJIMHOXECTBO, OTIEpaIlK HaJl MHOXKECTBAMH;
YMEHHE HCII0Ib30BaTh TEOPETHUKO-
MHO>KECTBEHHBIN arrmapar ajd OornucCaHus
peanbHBIX MPOLIECCOB U ABJICHUM IPU PELICHUU
3a7a4, B TOM YHCIIE U3 IPYTrUX y4eOHbIX
IPEIMETOB;

- YMETh ONEPUPOBATh NOHATHUAMU: Ipad,
CBSI3HBIN Tpad, IepeBo, MUK, Tpad Ha
IUIOCKOCTH; YMEHUE 33aBaTh U OIUCHIBATH
rpadbl pa3IUnIHBIMHA CIIOCOOAMH; HCIIOIH30BATh
rpadpbl IpH peICHUH 33/1a4;

- YMETb CBOOOJIHO ONIEPUPOBATH MOHATUSIMU:
COYETaHUE, IEPECTAaHOBKA, YHCIIO COUCTAHUH,
YHCII0 IepeCTaHOBOK; OMHOM HploTOHA; ymMeHue
NPUMEHSITh KOMOUHATOPHBIE (DAKThI U
paccyxIeHus IJIs pelIeHHUs 3a/1a4;

-yMETb ONEepUPOBATh MOHATUSAMU: HATypaJbHOE
YHCIIO0, [EJI0e YUCII0, OCTATOK M0 MOYIIIO,
palMOHATIBLHOE YUCIIO, UPPALlMOHATIBHOE YUCIIO,
MHOXECTBa HAaTypaJbHbIX, HCIIbIX,
paLMOHATIBHBIX, IEHCTBUTEIBHBIX YHCEIT;
YMCHHE UCIIOJIBb30BAaTh NPU3HAKKU JCIIUMOCTH,
HaMMEHBIINK OOIIMI IeIUTeNb U HAUMEHbIlIee
oOuiee kpatHoe, alnroput™ EBkinuaa nmpu
peLIeHNH 3a]a4; 3HAKOMCTBO C PA3TUYHBIMU
TTO3HMIIMOHHBIMH CUCTEMAaMH CUHCIICHUA,

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMMU:
CTEMEHb C LEJIBIM TT0Ka3aTeIeM, KOPEHb
HaTypaJbHOM CTENEHH, CTEIIEHb C
paIMoHATFHBIM TT0Ka3aTeNIeM, CTETICHb C
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JEHCTBUTEILHBIM (BEIIECTBEHHBIM)
roKaszaresem, Jorapudm ducia, CHHyC, KOCHHYC
Y TaHT'€HC IPOU3BOJIBHOIO YUCIIA;

- YMETh ONEPUPOBATH MOHATHIMHU: TOKAECTBO,
TOKAECTBEHHOE NpeoOpazoBaHKe, ypaBHEHUE,
HEpPaBEHCTBO, CUCTEMA YPABHEHUN U
HEpPaBEHCTB, PABHOCUJIBLHOCTh YPAaBHEHUH,
HEPaBEHCTB U CHCTEM, pallHOHAJIbHBIE,
uppalroHaIbHbIE, I0KA3aTebHbIC, CTEIICHHBIE,
J0rapu(pMUUECKUe, TPUTOHOMETPUYECKHE
ypaBHEHHS, HEPABEHCTBA U CUCTEMBI; YMEHHE
pelaTh ypaBHEHMsI, HEPAaBEHCTBA U CUCTEMBI C
TIOMOIIBIO PA3ITUYHBIX MPHEMOB; PEIIaTh
YPaBHEHMsI, HEPABEHCTBA U CUCTEMBI C
napamMeTpoM; IPUMEHSTh YPaBHEHHS,
HEpaBEHCTBA, UX CUCTEMBI JJIsl peIIeHUS
MaTeMaTHYECKUX 3a]a4 U 3a/1a4 U3 Pa3InIHbIX
o0jactell HAyKH U pealibHOM JKU3HU;

-yMeTb CBOOOIHO OTIEPUPOBATH MOHATUSIMHU:
rpaduk pyHKIMH, 0OpaTHAs QyHKIMS,
KOMIIO3uIUs QyHKIUH, TUHEHAs pyHKINS,
KBaJ[paTHUHas QYHKIUS, CTENIEHHAs! (GYHKLUSA C
LEJTBIM MTOKa3aTeNIeM, TPUTOHOMETPUYECKHE
(GbyHKIMH, 0OpaTHbIE TPUTOHOMETPUUYECKHE
(GyHKIMY, TIOKa3aTeabHas U Jorapugmuueckas
(GyHKIMU; yMEHUE CTPOUTh Ipaduku GyHKLUH,
BBINIOJIHATH MpeoOpa3oBaHus IrpapuKoB
GbyHKIH;

YMEHHE HCIO0JIb30BaTh IpadUKu QYHKIIMHA ISt
M3Y4YEHUS MPOLIECCOB U 3aBUCUMOCTEH NMpHU
pelIeHNH 331249 U3 APYTHX YIEOHBIX MTPEIMETOB
U U3 peasIbHOM KHU3HM; BEIpAXXaTh POPMYyIIaMu
3aBHCUMOCTH MEXy BeJTMYNHAMH,

yMEHHUE CBOOOHO ONEpUPOBATh MOHATUSAMHU:
YETHOCTh (DYHKIIMH, IEPUOANYHOCTh (PYHKIINH,
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OrPaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
¢byHKIMH, SKCTpeMyM (QYHKITHH, HanOoJbIIee 1
HalMEHblIee 3HaueHUs! PyHKIUHU Ha
IIPOMEXYTKE; YMEHUE MPOBOJUTH UCCIIEA0BAHNE
byHKIHH;

YMEHHUE UCIIOJIb30BaTh CBOMCTBA U rpauKu
(GyHKUMH 1715 pelleHusl ypaBHEHUI, HEpaBEHCTB
U 3a/1a4 ¢ apamMeTpaMu; U300paxarb Ha
KOOPAMHATHOM IIJIOCKOCTH MHOKECTBA PEIICHUI
YPaBHEHMI, HEPABEHCTB U UX CUCTEM;

- YMETb CBOOOJIHO ONIEPUPOBATH MOHATUSIMU:
II0CJIEI0BATENbHOCTD, apupMeTHYECKast
IpOrpeccusi, reOMeTpruIecKast porpeccus,
0eCKOHEUHO yObIBarOIasi FeOMETpUYecKas
IIPOrpeccusi; yMEHUE 3a/1aBaTh
II0CJIEI0BATEILHOCTH, B TOM YHCJIE C IOMOIIBIO
PEKYyppPEHTHBIX (OopMyIT;

- YMETb OIIEPUPOBAThH MOHATHIMHU:
HENPEPBIBHOCTh (PYHKIIMH, aCUMITOTHI rpaduxa
(GyHKIMH, IepBasi U BTOpast IPOU3BOAHAsS
(yHKIIUHM, T€OMETPUYECKUN U PU3NYECKUN
CMBICJI IPOM3BOIHOM, IIEpBOOOpa3Hasi,
oTpezieNIeHHbI NHTErpall; yMEHHE HaXOIUTh
acCUMIITOTHI rpaduka GyHKIUHU; YMEHHUE
BBIYUCIISTH IPOU3BOJAHBIE CYMMBI,
IIPOU3BENIEHUS, YACTHOTO U KOMITO3ULIUU
(GyHKIMH, HAXOIUTh YpaBHEHUE KacaTeJIbHOM K
rpaduky GyHKIUH;

YMEHHE HCI0JIb30BATh MTPOU3BOIHYIO JUJIsS
uccleoBaHus (PYHKIHMA, A1 HAXOXKACHUS
HaWIY4YIIEro peleHus B IPUKIaJHbIX, B TOM
YHCJIE COLUATIbHO-I)KOHOMUYECKUX U
(bu3nuecKux 3aaavax, 1Jis onpeaeeHus
CKOPOCTH M YCKOPEHUS; HaXOAUTH IUIOLIaN U
00BeMBI (QUTYp C TOMOIIBIO UHTErpaa;
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MPUBOAMUTH IIPUMEPBI MATEMAaTUUECKOTO
MO/JICIIMPOBAHUS C TOMOILBIO
nudepeHIAbHBIX YPaBHECHHUI;

- YMETh ONEPHUPOBATH MOHATHIMH: KOMIUIEKCHOE
YHCII0, CONPSYKEHHbIE KOMIUIEKCHBIE YHCIIA,
MOJyJIb M apT'yMEHT KOMIUIEKCHOTO YHCIa,
(opMa 3anucu KOMIUIEKCHBIX YHCEIl
(reoMeTpuyecKas, TPUTOHOMETpUYECKas U
anreOpandeckas); yMeTb POU3BOJUTH
apupMeTHyecKue JeHCcTBUS C KOMIUIEKCHBIMU
YHCIIAMU; TPUBOAUTE TIPUMEPHI UCTIOIH30BAHUS
KOMILJICKCHBIX YHCET,;

- YMETh CBOOOTHO OTIEPUPOBATH TOHSATHIMHU:
cpeaHee apupMeTHuYecKoe, MeHaHa,
HanOoJIpIIIee M HAUMEHBIICE 3HAYCHNUS, pa3Max,
JMCTIepCHs], CTAaHAAPTHOE OTKIOHEHUE /IS
OTIMCAHMSI YHCIIOBBIX JAHHBIX; YMECHHE
UCCIIe10BaTh CTATUCTUYECKUE TAHHbBIE, B TOM
YrcIe ¢ IPUMEHEHUEM rpapuuecKix METOI0B U
JIEKTPOHHBIX CPEJICTB; rpauyecKu
WCCIIeZIOBAaTh COBMECTHBIC HAOIIOICHUS C
HOMOIIBIO AUAarpaMM pacCeuBaHUs U JIMHEHHON
perpeccuu;

- YMETh HaXOJIUTh BEPOATHOCTH COOBITUH C
WCTIOJIh30BaHNEM IPahUIECKUX METOJIOB;
OPUMEHSTD IS PEeLIeHUs 3a1a4 (POPMYIIbI
CIIO’KEHUS U YMHOKEHHS BEPOSTHOCTEH,
(opMyi1y MOJTHOM BEpOSATHOCTH, POpMyITy
bepnysmiu, komOuHaTopHbIe QaKThl U (HOPMYIIBI;
OLIEHUBATh BEPOSTHOCTH PeaJIbHBIX COOBITHH;
YMEHHUE ONepUPOBATh MOHITHAMU: CITydaifHast
BEJIMYMHA, pacIpeieNieHe BEPOSATHOCTEH,
MaTeMaTHIeCKOe OKUIaHHe, TUCTIEPCHS 1
CTaHJapTHOE OTKJIOHEHHE CIIydaitHON
BEJIMYUHBI, PYHKIMH pacrpeieieHus |
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IJIOTHOCTH PAaBHOMEPHOTO, TOKA3aTENbHOIO U
HOPMAaJIbHOTO paclpeesieHuil; yMEeHue
UCIIOJIBb30BaTh CBOMCTBA N3Y4YEHHBIX
pacnpeneseHuil A1 peleHus 3a1ay;
3HAKOMCTBO C ITOHSTUSAMU: 3aKOH OOJIbIINX
YHCeN, METOABI BHIOOPOYHBIX UCCIICIOBAHUIA;
YMEHHE IPUBOIUTD IIPUMEPBI IIPOSBICHUS
3aKoHa OOJIBIIMX YUCET B IPUPOIHBIX U
0OI1IECTBEHHBIX SBJICHUSX;

- YMETb CBOOOHO ONEPUPOBATH MOHATHIMHU:
TOUKa, IpsiMasi, JI0OCKOCTh, IPOCTPAHCTBO,
OTPE30K, JIy4, IUIOCKUI YToJl, ABYIPAaHHBINA yroJl,
TPEXTPAHHBIN YIoJl, IEpeCceKaromuecs,
IIapaJuleIbHbIE U CKPEIMBAIOIINECS TIPSMBIE,
apajuIeIbHOCTh U NEPIEHIUKYISIPHOCTh
IPSIMBIX U IJIOCKOCTEH, YTOJI MEXIY NPSIMBIMH,
YTOJI MEXY IPSIMOU U INIOCKOCTBIO, YTOJI
MEXy INIOCKOCTSAMHU; YMEHHUE UCII0JIb30BATh
IPY PEUICHUH 33/1a4 U3Y4YCeHHBIC (PaKThI U
TEOpPEMBI IIJITAHUMETPUH; YMEHUE OLIEHUBATh
pa3Mepbl 00BEKTOB B OKPYKAIOILIEM MUDE;
YMEHHE ONIEPUPOBATH MOHATHAMMU:
MHOTOTPaHHUK, CEYEHUE MHOTOIPaHHUKA,
IIPABWJIBHBIM MHOTOI'PaHHUK, IPU3Ma,
nupamuia, Gurypa u HoBepXHOCTh BpallleHus,
LWIMH/P, KOHYC, map, cdepa, pasBepTKa
MMOBEPXHOCTHU, CEUEHUsI KOHYCa U LIWJINHIPA,
napajuleIbHbIE OCH NI OCHOBAHMIO, CEUCHHE
apa, MmIOCKOCTb, Kacarolasics cgepsl,
LUIMHpA, KOHYCa; YMEHUE CTPOUTH CEUEHHE
MHOTOTpaHHHUKA, H300pakaTh MHOTOTPaHHUKH,
(Gurypsl 1 TOBEPXHOCTH BpAILIEHUS, UX CEUECHUS,
B TOM YHCJIE C TIOMOIIbIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHE IPUMEHSTh CBONCTBA T€OMETPUUECKUX
¢buryp, caMocTosITeNbHO (HOPMYINPOBATH
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OIIpeIeJIEHUs U3y4aeMbIX (UTyp, BBIIBUraTh
THIIOTE3BI O CBOWCTBAX U MPHU3HAKaX
reoMeTpruecKux (Guryp, 000CHOBBIBATh UIH
OIIpOBEPraTh UX; YMEHHE TPOBOJUTD
KJIaccu(pUKauo GUryp 1o pa3auuHbIM
MpU3HAKAM, BBIIOIHATh HEOOXOAUMBIE
JIONIOJIHUTEIbHBIE TIOCTPOCHUS;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMHU:
wIomazab Gpurypsl, 00bemM GpUrypsl, BeIuunHa
yIJ1a, pacCTOSIHUE OT TOYKHU A0 IIOCKOCTH,
paccTosiHAe MEeXAY MPSMBIMHU, PACCTOSIHHE
MEXY IUIOCKOCTSIMM, IUIOINAAb chepsl,
TUTOIAAb TOBEPXHOCTH TUPAMH/IBI, TIPU3MBI,
KOHYca, IIIINHIPA, 00beM Ky0a,
IPSMOYTOJIBHOTO TMapajuieenuneia, IipaMu/Ibl,
IPU3MBbI, HWINHAPA, KOHYCa, [I1apa; yMEHHUE
HAXOJUTh OTHOIIEHHE 0OBEMOB MOTOOHBIX
¢uryp;

- YMETh CBOOOTHO OTIEPUPOBATH TOHSATHIMHU:
JIBIDKEHUE, apajlyIeNIbHbI IepeHOC, CHMMETPHS
Ha IJIOCKOCTH U B IPOCTPAHCTBE, TIOBOPOT,
npeoOpa3oBaHue 11010015, MOA00HbIE (DUTYPHI;
yYMEHHUE pacIio3HaBaTh paBHBIE U MOI00HBIC
¢burypsl, B TOM 4uclie B IPUPOJE, HCKYCCTBE,
apXHUTEKType; YMEHHE UCTIOIH30BATh
reOMETPHUECKUE OTHOIICHUS, HAXOJUTh
reOMEeTPUYECKUE BETUYNHBI (JITTMHA, YOI,
IUIOILA/b, 00BEM) P PEIICHUH 3a]1a4 U3
JIPYTUX y4eOHBIX MMPEIMETOB U U3 peaibHON
KHU3HH,

- YMETh CBOOOTHO OTIEPHPOBATH TIOHSATHIMH:
NPSIMOYTOJIbHAsL CHCTeMa KOOPJMHAT, BEKTOD,
KOOPJAMHATHI TOYKH, KOOPAWHATHI BEKTOPA,
CyMMa BEKTOPOB, IPOU3BEICHHE BEKTOpa Ha
YHCII0, pa3JI0KEHHUE BEKTOpa Mo 0a3ucy,
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CKaJIsIpPHOE MPOMU3BEECHUE, BEKTOPHOE
IIPOU3BEJICHUE, YTOJI MKy BEKTOPaMH; YMEHUE
UCIIOJIb30BaTh BEKTOPHBIN U KOOPAUHATHBIN
METOJ, U1l PELICHUs TEOMETPUYECKUX 3a1a4 U
3aJa4 ApYrux y4eOHbIX PEIMETOB;
OTEpUPOBATH MOHATUAMU: MaTpulia 2x2 u 3x3,
OIIPEAEIUTENb MaTPULIBI, TEOMETPUYECKUM
CMBICJI OIIPEIETIUTES;

- YMETb MOJEIMPOBATh pEalbHbIE CUTYyallu! Ha
S3BIKE MATEMATUKH; COCTABIIATH BBIPAKCHMUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110
YCIIOBUIO 33[1a4M, UCCIIEN0BATh IOCTPOCHHbBIE
MOJIENIU C UCTIOIB30BAHUEM alllapaTa ajareopsl,
MHTEPIPETUPOBATD ITOJIYYEHHBII pPE3yNbTaT;
CTPOUTH MATEMATHYECKUE MOJIEIH C TIOMOLIBIO
TFE€OMETPUUYECKUX MOHATUI U BEJIMYMH, PELIATh
CBSA3aHHBIC C HUMU IIPAKTUYECKUE 3a/1a4U;
COCTaBJIATh BEPOSTHOCTHYIO MOJEIND U
MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ysbTaT;
pelaTh NPUKJIaJHbIE 3aJa4l CPEICTBAMU
MaTE€MaTHYECKOr0 aHAJIN3a, B TOM YUCIIE
COLMAJIBHO- IKOHOMHMYECKOT'0 M (PU3HUECKOTO
Xapaxkrepa;

- YMEHHUE BBIOMPATh MOAXOSAIIUN METOT AT
peuieHus 3a/1a4u; MOHUMaHue 3HAYNMOCTH
MaTEMAaTUKHU B U3y4YEHUU NPUPOJHBIX U
OOLIECTBEHHBIX MPOLIECCOB U SIBJICHUIN; YMEHUE
pacro3HaBaTh MPOSABICHUE 3aKOHOB MATEMATUKH
B HCKYCCTBE, YMEHHE NTPUBOJUTH IPUMEPHI
MaTeMaTHYECKUX OTKPBITUM POCCUNCKOU U
MHPOBOM MaTeMaTH4YECKON HAYKH

OK 02. Vcronp30BaTh COBPEMEHHBIE
Cpe/CTBa TIOMCKA, aHAIN3a U
UHTEpIIpeTauu HHHOPMAIUU 1
WH(OPMAITMOHHBIC TEXHOJIOTUH JIJIS

B oOmactm  1eHHOCTM  HAYYHOTO  TO3HAHUSA: -
c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOM
MPaKTUKH, OCHOBAHHOTO HA  JHAJIOT€  KYJBTYD,

-c(hopMUPOBAHHOCTH MHUPOBO33PEHH,
COOTBETCTBYIOLIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKd W OOIIECTBEHHOM MPAKTUKH,
OCHOBAHHOTO Ha Jiaiore KYJIbTYD,

16




BBITIOJTHEHHS 3a71a4 PO eCCHOHATBHOMN
JesATEeIbHOCTH;

CIOCOOCTBYIOLIETO ~ OCO3HAHHUIO  CBOEr0  MecTa B
IIOJIMKYJIETYPHOM MUPE;
- COBEPLICHCTBOBAHHME S3BIKOBOM M  YHMTATEIbCKOU

KYJbTYpbl KaK CPEJCTBA B3aUMOJICUCTBUSI MEXKIY JIHOJIbMHU
Y [I03HAHUs MUDa;

- OCO3HaHUE IIEHHOCTM  HAy4YHOH  JESATEJIbHOCTH,
FOTOBHOCTD OCYILIECTBIISATh MIPOEKTHYIO u
UCCJIEIOBATEIbCKYIO JAESITEIbHOCTh WHAUBUAYAJIbHO U B
rpyIre.

OBnanenue YHHUBEPCAIbHBIMU y4eOHBIMU

MO3HABATEIILHBIMU JICHCTBUSMHU:
B) pabota ¢ uHpopMaIuei:

- BJaJACTb HAaBbIKaMWU IIOJYUCHUA I/IH(l)OpMaHI/II/I us3
HNCTOYHHUKOB Pa3HbIX THIIOB, CaMOCTOATCIIBHO
OCYWCCTBIATL IIOMCK, aHajlinu3, CUCTEMATU3allui0 U

UHTEPIPETANI0 HHPOPMAIMK PAa3IUYHbIX BHIOB M (HOpM
NPE/ICTaBICHHUS;

- cO3/aBaTh TEKCThl B Pa3IMYHBIX (GopMaTax C y4eToM
Ha3zHaueHUs HH()OPMAIH U LIEIEBOI ayAUTOPUH, BEIOUpAs
ONTUMAIIbHYIO (HOPMY TIPECTABICHHS U BU3yaTH3aIlUH;

- OLICHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTb HH(POPMAIIHH,
€¢ COOTBETCTBHUE TMPABOBHIM U MOPAIbHO-ITUYCCKUM
HOpMaM;

- UCTIOJIB30BATh CPEICTBA MH(POPMAITUOHHBIX U
TeXHOJ'IOFI/II\/'I B peIHCHI/II/I KOMMYHI/IKaTI/IBHI)IX U 3aga4 C
COOII0EHNEM

KOMMyHI/IKaIII/IOHHI)IX

KOTHUTHBHBIX,

OpFaHI/I?;aIII/IOHHI)IX

TpeOOBaHUN  APrOHOMUKHM, TEXHUKH  OE30MacHOCTH,
TUTHEHBI, PECYpCOCOEPEIKECHHs, TPABOBBIX M ATHYECKUX
HOPM, HOPM HH(DOPMAITHOHHON 0€30IaCHOCTH;

- BIIAACTH HaBBIKAMHA paCHOSHaBaHI/ISI nu 3alIUThI
uHpopManuu, vHHOPMAIIMOHHON 0€30MaCHOCTH JINYHOCTH

CIOCOOCTBYIOIIETO OCO3HAHUIO CBOErO MecTa B
MOJIMKYJIBTYPHOM MUDE;

- COBEpILIEHCTBOBAHUE A3BIKOBOM u
YUTATEIbCKOM  KyJbTYpbl  Kak  CpeAcCTBa
B3aUMOJICHICTBUSA MEXAY JIOABMU W I1O3HAHMS
MUpa;

- OCO3HAaHUEC ICHHOCTHU HaquOﬁ JACATCIIbHOCTH,
TOTOBHOCTb OCYHICCTBJIATDH IIPOCKTHYIO U

- YMETh OIIepPHUPOBATH HOHSATHSMH:
panroHanbHast byHKIHA, MIOKa3aTeNbHast
GbyHKIHA, CTETEHHAs GbyHKIHA,
JorapupmMuIecKas byHKIHS,
TPUTOHOMETpHUYECKHEe  (YHKIHH, OOpaTHBIE
(GYHKIMH; YMEHHE CTPOUTH IpaduKy N3y4eHHBIX
GyHKIMHA,  WCMONB30BaTh  rpaduku  mpu

U3YYEHUU IIPOLECCOB M 3aBUCUMOCTEH, IIpH
peLIeHNH 3aJa4 U3 IpYruX y4yeOHBIX MPEIMETOB
M 3aJa4 W3 PEAIbHOM JKU3HM; BBIpaXKarTb
(hopMyIaMu 3aBUCUMOCTH MKy BETHUYNHAMU;

- YMETb ONEPUPOBATH IOHATUAMH: TOXKIAECTBO,

TOXKJIECTBEHHOE IpeoOpa3oBaHue, ypaBHEHUE,
HEPaBEHCTBO, cucTema ypaBHCHUI u
HEPAaBCHCTB,  PaBHOCWJIBHOCTh  ypaBHEHUH,
HEPaBEHCTB M CHUCTEM,  pallMOHAIbHEIE,

HppalroOHAJIbHBIC, ITOKAa3aTCJIbHBIC, CTCIICHHBIC,
J'IOl"apI/I(l)MI/I"IeCKI/Ie, TPUTOHOMCTPUYICCKHUC
YpaBHCHH, HCEPABCHCTBA U CHUCTEMBI, YMCTb
peuiaTte YpaBHCHHS, HCPABCHCTBA U CUCTCMELI C

IIOMOIIBIO PA3IUYHBIX IIPHUEMOB; peuaTtb
YpaBHCHMN, HCPAaBCHCTBA n CHUCTCMBI C
mapaMeTpoM; IMPUMCHATH YpaBHCHH,
HCpaBCHCTBA, HUX CHUCTCMbI [JI1 PCUHICHUA

MaTeMaTHYECKUX 3a7a4 M 3a7a4 U3 Pa3IudHbIX
o0acTeil HayKH U peaNbHOM KU3HH;
- YMeTb CBOOOJHO ONEpPUPOBATH MOHSITHUSIMHU:
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JIBYKEHUE, TTApalIeIbHBIA IEPEHOC, CHMMETPHS
Ha IUIOCKOCTH W B TMPOCTPAHCTBE, IMOBOPOT,
npeoOpa3oBaHue MOA00MS, MOJO0OHBIE (UTYPHI;
YMETh pacro3HaBaTh paBHbIE U TMOJOOHBIE
Gurypel, B TOM 4YHCI€ B NPHUPOJE, UCKYCCTBE,

APXUTEKTYPE; YMETh UCIIOJIb30BATh
TreOMETPUYCCKUE OTHOIIICHHS, HAXOJ/IUTh
TeOMETPUYECKHE BEIUYHMHBI  (JJWHA, YTOJ,
JIomaas, o0bEeM) NpHU pEHIeHUH 3a7ady U3

OpYTuX Yy4eOHBIX MPEAMETOB U M3 pealbHOI
KU3HU

OK 03. IimanupoBath 1 peaan30oBbIBaTh
coOCTBEHHOE PO(eCcCHOHATBHOE U
JIMYHOCTHOE Pa3BUTHE,
HpeANPUHIMATEIBCKYIO 1ESTEIbHOCTD B
npodeccnoHaabHOM chepe,
UCIIOJIb30BATh 3HAHUS 10 (PMHAHCOBOU
IPaMOTHOCTH B Pa3JIUUHBIX KU3HECHHBIX
CHUTYaIHSIX;

B obnacTu 1yXOBHO-HPaBCTBEHHOT'O BOCIIUTAHMUSL:

- ¢(hOopMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI,
TUYECKOTO NTOBEACHUS;

- CIIOCOOHOCTH OLIEHUBATh CUTYALIUIO U TPUHUMATH
OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

- OCO3HAHME JIMYHOI'O BKJIAJa B IIOCTPOCHHUE YCTOMYUBOIO
Oyaymero;

- OTBETCTBEHHOE OTHOIIEHHE K CBOUM POAMUTEISAM M (WJIH)
JpYTUM 4YJIEHaM CEMBbH, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPUHATHS UEHHOCTEW CEMEWHOW >XKU3HH B
COOTBETCTBUU C TpaauLIUsIMU HapoaoB Poccuu;

OsgnageHue YHUBEPCAIbHBIMU pPEryJISITUBHBIMHU
JIEUCTBUSIMHU:

a) CaMOOpTaHU3AIIHS:

- CaMOCTOATENIBHO  OCYHIECTBIATh  I[O3HABATEIbHYIO
NEeSTeNIbHOCTh,  BBIABIATH  MPOOJEMBI, CTaBUTh U

dbopMyIupoBaTh COOCTBEHHBIC 3a/1a4u B 00pa30BaTEIIHHOM
JESTENIbHOCTH U KU3HEHHBIX CUTYaIUsX;

- CaMOCTOSITETILHO COCTaBIIATh TUIAH PEUICHUS MPOOIIEMBI C
y4eToM UMEIOIUXCS pecypcos, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTECHHII;

- TaBaTh OLIEHKY HOBBIM CHUTYAIIUsIM;

Croco0CTBOBATh (HOPMHUPOBAHHIO U TIPOSBICHUIO MTUPOKOM

- YMeTb OMepupoBaTb MOHATUAMMW: PaLMOHa/bHbIE,
MppauMoHanbHble, TMOKasaTe/ibHble, CTEMeHHbIE,
norapudmuyeckme, TPUrOHOMETPUYECKUNE
YPaBHEHUA N HEPABEHCTBA, UX CUCTEMDbI;

- YMeTb ONepupoBaTb MNOHATUAMM: MHOFOTPaAHHMK,
CceyeHMe MHOrorpaHHuKa, Kyb, napannenenunea,
npvsma, nupamuaa, ¢urypa M  NOBEPXHOCTb
BPALLEHUA, LUMANHAOP, KOHYC, Wwap, cdepa, ceyeHun
durypbl BpaleHMs, NA0CKOCTb, Kacatowanca coepbl,

UMAMHAPA,  KOHyca, naowagb  MOBEpPXHOCTU
nupamuabl, NPU3Mbl, KOHyCa, UMAMHAPA, NAolWaab
coepbl, obbem Ky6a, NPSMOYro/IbHOMO

napannenenunena, nMpamuabl, NPU3Mbl, UMAUHAPA,
KOHYCa, Wapa; ymeHue n3obpaxaTb MHOTOrpaHHUKM
N MOBEPXHOCTU BPALLEHWUA, UX CEYEHUA OT PYKK, C
MOMOLLbHO yepTEXHbIX WNHCTPYMEHTOB n
SNEKTPOHHbIX  CPeacTs; YMeTb  pacno3HaBaTb
CUMMETpPUIO B MPOCTPAHCTBE; YMETb pacno3HaBaTb
NpPaBuU/IbHblE MHOTOTPAaHHUKK; - YMETb ONepupoBaThb
MOHATUAMM: NPAMOYTOJIbHAA CUCTEMA KOOPAMHAT,
KOOpAMHaTbl TOYKM, BEKTOP, KOOPAMHATbI BEKTOPa,
CKanapHoe NpousBeaeHue, Yo MexXAay BEKTopamu,
CYMMa BEKTOPOB, NPOM3BEAEHME BEKTOPA Ha YNCAO;
HaxoAMTb C  TMOMOLLbIO  M3y4YeHHbIX  dopmyn
KOOpAMHaTbl  CepeAuHbl  OTpe3Ka, paccToaHue
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SpYAMLMU B Pa3HbIX OOJACTSIX 3HAHWUH, IOCTOSHHO
NOBBINIATH CBOM  00pa3oBaTeNbHBIA W KYJBTYPHBIH
YPOBEHB;

0) CaMOKOHTPOJIb!

UCIIOJIb30BaTh NMPUEMbI pe(IIeKCUH Ul OLIEHKU CUTYalluHy,
BbIOOPA BEPHOTO PEIIECHNUS;

- YMETb OLEHUBAaTh PUCKM U CBOEBPEMEHHO IPUHHUMATh
pELIEHNUs 110 UX CHUYKEHUIO;

B) OMOLMOHAJIBHBIM  MHTEIUIEKT,  MPEIIOJIararouii
c(hopMUPOBAHHOCTD:

BHYTPEHHEH MOTHUBAIIMHM, BKJIIOYAIONIEH CTPEMIICHHE K
JOCTHIKEHUIO LETH u ycIexy, OIITUMH3M,

MHUIMATUBHOCTh, YMEHHUE JIEUCTBOBATh, UCXOAS U3 CBOUX
BO3MOKHOCTEH;

- OMIIATUM, BKIIOYAIOIIEH CIIOCOOHOCTh IIOHMMATh
SMOLMOHAIBHOE COCTOSIHUE JIPYrUX, YYUTHIBATH €ro IpHU
OCYILIECTBJIEHUH  KOMMYHHUKAIIUH, CIIOCOOHOCTHL K
COUYYBCTBHIO U CONEPEKUBAHUIO;

- COIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh
BBICTpAaUBaTh OTHOIICHUS C APYTUMU JTIOABMH, 3a00THUTHCS,
MIPOSIBJISITH MHTEPEC U pa3peniaTh KOHMIUKTHI

Mexay ABYMS TOYKamu

OK 04. DddexruBHO
B3aUMO/ICHCTBOBATH M PadOTATh B
KOJIJICKTHBE U KOMaH/IE;

FOTOBHOCTh K CaMOPAa3BHUTHIO, CaMOCTOSITEIIBHOCTH U
CaMOOIIPEIEIICHUIO;

-OBJIaJICHUE  HaBbIKAMHM  y4eOHO-HCCIIEA0BATEIbCKOM,
IIPOCKTHOM U COLMAIILHOMN JEATEIBHOCTH;

OBnanenue YHUBEPCAIbHBIMM ~ KOMMYHHKAaTHBHBIMU
NEUCTBUSIMH:

0) coBMeCTHasl e TEIbHOCTD:

- IOHUMATh ¥ MCHOJIb30BaTh NIPEUMYIIECTBA KOMaHIHOW 1
WH/IMBUIYaIbHOU PabOTHI;

- IPUHAMATH LIEJIA COBMECTHOM JESATENBHOCTH,
OpPraHU30BBIBATH U KOOPAMHUPOBATH JEHCTBUS 110 €€
JOCTH>KEHHIO: COCTAaBJIATH IUIaH IEUCTBUM, paclpenesaTh
POJIM C Y4ETOM MHEHHH YyYaCTHUKOB OOCYXJIaTh
pe3yJIbTaThl COBMECTHOM paboThI;

- YMEThb OIIEPUPOBATH IOHATHSIMH: CIIy4alHBIA
ONBIT M CIOy4ailHOE COObITHE, BEPOSTHOCTD
CIIy4alHOrO  COOBITHS; YMETb  BBIYUCIATH
BEPOSITHOCTh C HCHOJB30BAHUEM TIpadUUECKUX
METO/IOB; TIPUMEHATH (HOPMYJIBl CIOXKEHUS U
YMHOXEHHSI BEpOSITHOCTEH, KOMOHHATOpHbIE
¢dakTel M (QOpMyNIBl TpU pelIeHUM 33734,
OLICHUBATh BEPOSITHOCTU pEabHBIX COOBITHIA;
3HAKOMCTBO CO CIIydyallHBIMM BEJIWYMHAMU,
YMEHHME MPHUBOJIUTH TMPUMEPHl  MPOSBICHUS
3aKkoHa OOJIBIIMX YHCel B NPUPOAHBIX U
OOIIECTBEHHEBIX SIBJICHUIX;

- yMeTh CBOOOJHO ONEpPUPOBATh MOHATHUSIMHU:
CTENEeHb C ILeNbIM  [IOKa3aTelieM, KOPEHb
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- KOOPIMHUPOBATH W BBINOJHATH PabOTy B YCIOBHSIX
pealbHOTO,  BUPTYAIBHOTO W KOMOWHHPOBAHHOTO
B3aUMOJICUCTBUS;

- OCYUIECTBJISITh MO3UTUBHOE CTPATErMUECKOe MOBEICHHE B

pPa3IMYHBIX  CUTyalUsIX, TMPOSABISATH TBOPYECTBO U
BOOOpaKeHUE, OBITh NHUITUATHBHBIM.

OBmageHue YHUBEPCAIbHBIMU pPEryJISITUBHBIMHU
JECUCTBUSIMU:

T') IpUHATHE ce0s U IPYTHX JIIOJCH:

- NPUHUMATh MOTHBBI M apryMEHTHI JAPYTUX JIIOAEH Hpu
aHaJ3e Pe3yJbTaTOB JCATEIbHOCTH;

- TpU3HABaTh CBOE IPAaBO W MpPaBO JPYrHX JIOAEH Ha
OIINOKH;

- pa3BHBaTh CIOCOOHOCTh MOHMUMATh MHUpP C TO3UIUU
JPYroro 4emoBeKa

HaTYypaJbHON CTETICHH, CTETIeHb c
palMoHaIbHBIM  TIOKAa3aTelieM, CTENeHb  C
JEHCTBUTEILHBIM (BEIIECTBEHHBIM)

mokaszatesniem, Jiorapudm ducia, CuHyC, KOCUHYC
Y TAaHT'€HC IPOU3BOJIBHOIO YUCIIA;

- yMeTh CBOOOJHO ONEPUPOBATH MOHATHUSIMHU:
rpaduk  yHknum, oOparHas  QyHKIHS,
KOMNO3ULMsl (YHKUWH, JUHEWHas QyHKIuUS,
KBaJpaTu4Hass (QYHKIUS, CTereHHas (QYyHKIHS C
LeJbIM  T0Ka3aTeleM, TPUTOHOMETPUUYECKHE
¢GyHKIMM, OOpaTHBIE  TPUTOHOMETPHUYECKHUE
(GyHKIMH, TOKa3aTenbHas U Jorapudmuyeckas
(GyHKINU; YMETb CTPOUTH Trpaduku (QYHKIHUH,
BBINOJIHATh npeoOpa3oBaHus rpauKoB
GbyHKIH;

- YMeTh HCHOJb30BaTh rpaduku (yHKUMN IS
U3yYCHHsI TPOIECCOB M 3aBHCUMOCTEH IpH
peLIeHUH 3ajiay U3 JIPYTUX y4eOHbBIX MPEIMETOB
¥ U3 pealbHOW JKU3HU; BBIpaXKaTh (opMyIamu
3aBHCHUMOCTH MEX/1y BeJTMUHHAMH;

- CBOOOJHO OIEPHUPOBATH MOHATHUSIMH: YETHOCTD
¢byHKIHY, NEPUOANYHOCTD ¢byHKIHY,
OTPaHUYEHHOCTh  (YHKIHHA, MOHOTOHHOCTP
(GyHKIMH, SKCTpeMyM (PyHKIMH, Hauboblee U
HaMMEHBIIEe 3HAYCHUS byHKINN Ha
NPOMEXYTKE; YMETh MPOBOJUTH HCCIIEOBAaHHE
byHKIIMH;

- yMeThb MHCIIONb30BaTh CBOWCTBA U TIpaduku
GyHKIUH 175 pelleHus] ypaBHEHUH, HEPaBEHCTB
W 3a7a4 C [apaMeTpamH; Hu300pakaTh Ha
KOOPJMHATHOW MJIOCKOCTH MHOYECTBA PEIICHUI
ypaBHEHM, HEPABEHCTB U X CUCTEM

OK 05. OcymiecTBasTh YCTHYIO U
IIMCbMEHHYIO KOMMYHHMKALUIO Ha
rOCYJIapCTBEHHOM sI3bIKe Poccuiickon

B o0acTi 5cTETHUECKOr0 BOCIIUTAHUS
- 3CTCTHUYCCKOC OTHOHMICHUC K MHPY, BKIKOYAA 3CTCTHUKY
6BITa, HAYYHOTO M TCEXHHUYCCKOI'O TBOPUYCECTBA, CIIOPTA,

- YMETh OIIEPUPOBATH IMOHATHUSIMU: CPEIHEE
apupmMeTHyecKoe, MeIuaHa, HauOoJbIlee 1
HavMEHbIIIEe 3HAUECHMs], pa3Max, JUCIepCHs,
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deaepanun ¢ yaeToM 0COOCHHOCTEH
COIIMAIIBHOTO U KYJbTYPHOI'O KOHTEKCTA;

Tpy/Zla ¥ OOIIECTBEHHBIX OTHOIICHUH;

- CITOCOOHOCTH BOCTIPUHUMATH Pa3INIHBIC BUIBI
HCKYCCTBa, TPAAUIIUU U TBOPUYECTBO CBOETO U APYTHX
HApPOJIOB, OIIYIIATh IMOIMOHAILHOE BO3/ICHCTBUE
HCKYCCTBA,

- YOKICHHOCTh B 3HAYMMOCTH JIJIsl INYHOCTH U 00IIeCTBa
OTEYECTBEHHOTO ¥ MUPOBOT'O UCKYCCTBA, STHUYECKHUX
KYJIBTYPHBIX TPQJULIUNA U HAPOJIHOTO TBOPUECTBA;

- TOTOBHOCTH K CAMOBBIPQYKCHHIO B PA3HBIX BHJAX
HCKYCCTBa, CTPEMIJICHUE TIPOSBIISTH KAYECTBA TBOPUECKOM
JINYHOCTH;

OBnazneHre yHUBEPCATbHBIMU KOMMYHUKATHBHBIMU
JICHCTBUSMU:

a) oOmeHue:

- OCYIIECTBIIATh KOMMYHHKAITUU BO BCEX cepax KU3HH;
- pacmo3HaBaTh HEBEpPOAJIbHBIC CPEICTBA OOIICHMS,
MMOHMMATh 3HAYCHUE COITMAIBHBIX 3HAKOB, PACIIO3HABATH
MPENOCHUTKY KOH(PIUKTHBIX CUTYalluid U CMT4YaTh
KOH(JINKTHI;

- pa3BepHYTO U JIOTHYHO M3J1araTh CBOIO TOUYKY 3pEHUS C
HCTIOJTb30BAHUEM SI3BIKOBBIX CPE/ICTB

CTaH/IapTHOE OTKJIOHEHHE YMCIIOBOTO Habopa;
YMEHUE U3BJIEKATh, THTEPIIPETUPOBATH
nH(pOopManuio, MpeACTaBIECHHYIO B Ta0IuIax, Ha
auarpammax, rpadukax, OTpakarouryro
CBOMCTBa pealIbHBIX MPOLECCOB U SIBICHUH;
MPEACTABIATH UH(OOPMAIHIO C TOMOIIBIO
TaOJINI] U AUATPaMM; UCCIIEIOBATh
CTaTUCTUYCCKUEC JAaHHBIC, B TOM YHCJIC C
MpUMEHEHHEM TpaprUeCKUX METOAO0B U
JJIEKTPOHHBIX CPEICTB;

- YMCTb OIICPpUPOBATH IMOHATHAMMU: TOYKA,
npsiMasi, TNIOCKOCTh, TPOCTPAHCTBO, ABYT PAHHBIN
YOI, CKpEIIUBAIOIINECS TIPSMBIE,
HapauIeIbHOCTh U TIEPIEHANKYISPHOCTD
IPSIMBIX U IJIOCKOCTEM, YTOJ MEXY IPSIMBIMH,
YrOJI MEXIY MPSMOH U TIOCKOCTBIO, YTOJ
MCKAY IJIOCKOCTAMHU, PACCTOAHHUEC OT TOYKHU 10
IUIOCKOCTH, PACCTOSTHUE MEXKTy TIPSMBIMH,
paccTosiHue MEXKAY TIOCKOCTSIMH;

- YMETb UCIOJIb30BaTh MPH PEILICHUH 3a1a4
M3Y4YEeHHbIE (PaKThl U TEOPEMBI IUTAHUMETPHH;
YMEHHUE OLIEHUBATh pa3Mepbl 00bEKTOB
OKPYXAaIOIIEro MUpa

OK 06. [TposBASTH rpakIaHCKO-
NaTPUOTUYECKYIO MO3ULHIO,
JIEMOHCTPHPOBATh OCO3HAHHOE
MIOBEJICHHE HA OCHOBE TPAIUIIHOHHBIX
00111e4eNI0BeYECKUX [IEHHOCTEH, B TOM
YHCIIe C yYETOM rapMOHH3AIHN
MEKHAIIMOHAIBHBIX U MEXPETUTHO3HBIX
OTHOIIEHWA, IPUMEHSTh CTaHapTHI
AQHTUKOPPYIIIUOHHOTO MOBEJICHHUS;

- OCO3HaHWE OO0YYAIOIUMUCS POCCUMCKON TpaskIaHCKOM
UJCHTUYHOCTH;

- LICJICHAIIPaBICHHOEC pAa3BUTHE BHYTPEHHEH IMO3ULUU
JUYHOCTH HA OCHOBE JIyXOBHO-HPABCTBEHHBIX ILIEHHOCTEH
HaponoB Poccuiickoit ®denepanuu, HCTOPUYECKUX U
HAI[MOHAJIbHO-KYJIbTYPHBIX ~ Tpaaului, (QopMHUpOBaHUE
CUCTEMBI 3HAYMMBIX IEHHOCTHO-CMBICIOBBIX YCTaHOBOK,
AHTUKOPPYILIIHOHHOTO MHPOBO33PEHHs IPABOCO3HAHMS,
HKOJIOTHUECKOM KYJIBTYphl, CIIOCOOHOCTH CTaBUTh LEIU H
CTPOUTH KU3HEHHBIE IUIAHBI;

B ygacty rpasx1aHCKOro BOCIIMTaHUS:

- OCO3HAHUC CBOHX KOHCTUTYHHMOHHBIX I1paB u

- YMETh OIEPUPOBATH MOHATHSIMHU:
IPSIMOYTOJIbHAS CUCTEMA KOOPIMHAT,
KOOPAMHATHI TOYKHU, BEKTOP, KOOPIUHATHI
BEKTOpA, CKAJIIPHOE MPOU3BEACHUE, YTOJ MEXKIY
BEKTOpPaMHU, CyMMa BEKTOPOB, TPOU3BEICHUE
BEKTOpa Ha YHCJIO; HAXOIUTH C MIOMOIIIBIO
M3YYEHHBIX (POPMYIT KOOPIUHATHI CEPETUHBI
OTpe3Ka, PACCTOSTHUE MEXY IBYMsI TOUKAMH;
-yMETh BBIOUPATh MOAXOISAIINN H3y4eHHBIH
METO/ IJIsl PEIICHHS 3a]]a4H, PACIIO3HaBaTh
MaTeMaTH4ecKkue (HakThl 1 MaTeMaTHIECKHE
MOJICTTH B IIPUPOTHBIX M OOIIECTBEHHBIX
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00513aHHOCTEH, YBOKCHHE 3aKOHA U TIPABOTIOPSIIKA;

- IIPUHATHC TPpaAULIUOHHBIX HanmOHAJIbHBIX,
00IIeYeTTOBEUECKUX T'YMaHHCTHYECKUX "
JICMOKPATUYECKHUX [IEHHOCTEH;

- TOTOBHOCTH IPOTHUBOCTOSITH HICOJOTHU IKCTPEMH3MAa,

HAI[MOHAJM3Ma, KCeHO(OOWH, JUCKPUMHUHAIMH  TIO
COLIMAJILHBIM, PEIMTHO3HBIM, PACOBBIM, HAIMOHAIBHBIM
MpU3HAKaM;

- TOTOBHOCTH BECTH COBMECTHYIO JICATEIBHOCTH B

UHTEpecax TPa)KIaHCKOro OOIIeCTBa, y4acTBOBaTh B
CaMOYTIpaBJIEHUN B 00111€00pa30BaTEIbHON OPraHU3allUU U
JIETCKO-FOHOIIECKUX OpTraHHU3aIlusX;

- YMCHHC B3aHMOHeﬁCTBOBaTB C CONUaJIbHbIMHN
WHCTUTYTAMH B COOTBETCTBHHM C WX QYHKIUAMH H
Ha3HAYCHUEM;

- TOTOBHOCTh K TYMaHHUTApHOH H  BOJOHTEPCKOMU
JIEATEIIbHOCTH;

NaTPUOTHUYECKOTO BOCIIUTAHUS:

- c(hOpMUPOBAHHOCTh  POCCUUCKOM rpak 1aHCKOU

UJEHTUYHOCTH, TATPUOTU3MA, YBAXKECHHS K CBOEMY Hapoay,
YyBCTBAa OTBETCTBEHHOCTH nepen PoauHoi, ropmoctu 3a
CBOM Kpal, cBOW PoauHy, CBOH $3BIK U KYIBTYpY,
IIPOLIJIOE M HACTOSAIIEe MHOIOHAIMOHAJIBHOIO HApoaa
Poccuu;

- IEHHOCTHOE OTHOIIEHHE K rOCYJapCTBEHHBIM CUMBOJIAM,
HUCTOPUYECKOMY U IPUPOAHOMY HACIEAUIO, ITAMATHUKAM,
TpaguuusaM HapoaoB Poccuu, noctmxenusim Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;

- ujerHas yOeXJIeHHOCTb, FOTOBHOCTb K CIIY’KEHUIO U
3ammre OtedyecTBa, OTBETCTBEHHOCTh 3a €ro Cyanoy;
OCBOEHHBIE O0YYAIOUIMMUCS MEXIPEAMETHbIE MOHITUS U
YHUBEpCaJbHbIE Yy4eOHBbIE JeHCTBUSA  (peryssaTUBHBIE,
MO3HABaTeJIbHbIE, KOMMYHHUKATHUBHBIE);

- CIOCOOHOCTH MX MCIIOJIb30BAaHMs B TO3HABATEIBHON U
COLIMAJIbHOW MPAKTHKE, TOTOBHOCTh K CAMOCTOSITEIBHOMY

SBJICHUSIX, B HCKYCCTBE;

yMEHUE IPUBOJIUTH MPUMEPHI MATEMATHUYECKUX
OTKPBITUH POCCUUCKON U MUPOBOM
MaTeMaTUYECKON HAYKH.

- YMETb ONIEPUPOBATH MOHATUIMU: CIIyYailHBIN
OTIBIT U CIy4aliHOE COOBITHE, BEPOSATHOCTh
CIIy4aiflHOTO COOBITHS; YMETh BHIYUCIISATH
BEPOSITHOCTH C UCIIOJIb30BaHUEM TpadUIeCKIX
METOJIOB; IPUMEHSTH (DOPMYIIBI CIIOKESHUS U
YMHOXEHHS BEpOSTHOCTEH, KOMOMHATOPHBIE
(bakTel 1 GOpPMYITBI IPH PEIICHUU 3a7a9;
OILICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHIA;
3HAKOMCTBO CO CITy4YaliHBIMU BEJIMYUHAMU;
yYMEHUE IPUBOJAUTH NPUMEPHI MPOSBICHUS
3aKOHA OOJIBIIMX YHCEI B IPUPOTHBIX H
OOIIECTBEHHBIX SIBICHUAX
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IUTAHUPOBAHUIO M OCYLIECTBICHUIO YUeOHOM
JESTEIbHOCTH, OpraHU3aluy y4eOHOro COTPYAHUUYECTBA C
neAarorndyeckuMu pabOTHUKAMU U CBEPCTHUKAMU, K
Y4acCTHUIO B IOCTPOCHUU UHAUBUIYAIbHON
00pa3oBaTeNbHOI TPACKTOPUH;

- OBJIQJICHUE HABBIKAMH Y4€OHO-HCCIEeI0BATEIbCKOH,
MPOEKTHOM U COIMANIbHOM e TEIbHOCTH

OK 07. CopneiicTBOBaTh COXPaHEHHUIO
OKpY’Karomien cpepl,
pecypcocOepereHUI0, TIPUMEHSTh
3HaHUS 00 U3MECHEHHUH KIIMMATa,
IPUHIUITB OEPEXKITMBOTO MPOU3BOICTBA,
3¢ peKTUBHO NEHCTBOBATH B
Ype3BBIYANHBIX CUTYAIUSX;

- HE IPUHUMATh AEUCTBUS, IPUHOCIINE BPEN
OKpYKalolllei cpee;

- YMETh POTHO3UPOBATH HEOIATONIPUATHBIC
9KOJIOTMYECKHE MTOCIEACTBUS NPEAIPUHUMAEMBIX
JICMCTBHM, IPEAOTBPAILATD UX;

- PacIUPUTDH ONBIT ACSATEIBHOCTH YKOJIOTHUECKON
HaIlPaBJIECHHOCTH;

- pa3pabaThIBaTh IUIAH PEIIEHUs MPOOIEMBI C YIETOM
aHaJIM3a UMEIOILMXCSl MAaTePUAJIbHBIX U HEMAaTepUaAJIbHbIX
pECYpCOB;

- OCYILIECTBJIATH LICJICHANIPABICHHBIN IIOUCK IIEPEHOCA
CPE/CTB U CIIOCOOOB AEHCTBUS B IPO(HECCHOHAIBHYIO
cpeny;

- YMETb NIEPEHOCUTD 3HAHUS B IO3HABATEIBHYIO U
MPAKTUYECKYIO 00J1aCTH KUZHEAECSATEIbHOCTH;

- IpeIJIaraTb HOBBIE IIPOEKTHI, OLICHUBATh UJEH C MO3ULUU
HOBU3HBI, OPUTMHAJILHOCTH, IPAKTUUECKOIN 3HAYUMOCTH;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI
B JIESITEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LM

- yYMETh OIEPUPOBATH MOHATUAMHU: (DYHKIMS,
HelpepbIBHAS byHKIHS, HPOU3BO/IHAS,
nepBooOpas3Hasi,  ONpPEACICHHBI  WHTErpa,
yMETh HaxOAUTh MPOM3BOIHBIC SIIEMEHTAPHBIX
(GyHKIMH, WCHONB3YsS CIPAaBOYHBIC MaTepHAIIbI;
MCCIICIOBaTh B MPOCTEHIIMX Ciiy4asx (yHKIHU
Ha MOHOTOHHOCTb, HaAXOIUTH HANOOJIBIIINE U

HaVMEHbIIME 3HAueHus (QYyHKUUI; CTpPOUTH
rpa@ukd  MHOTOYJIEHOB C  MCIOJIb30BAaHUEM
anrmapara MaTeMaTH4YeCKOro aHaJIM3a;

IIPUMEHATh IIPOU3BOMHYIO IIPU PELICHUH 3a1a4
Ha JIBUOKEHUE; pelarb IPAKTUKO-
OPHUCHTHPOBAHHBLIC 3aJa4nd Ha HauOoJIbIINE U
HaVMEHBIINE 3HAYCHMs, HAa HaXOXJIEHUE MYTH,
CKOpPOCTH M YCKOPEHHS;

- YMETh ONEpUPOBATh MOHATUSMU: JIBUKECHUE B
IIPOCTPAHCTBE, 0/100HbIE burypst B
NOPOCTPAHCTBE;  MCIIOJIb30BaTh  OTHOIIEHUE
IUIOIAAeH TOBEPXHOCTEH U 00BbEMOB MOIOOHBIX
(buryp npu peueHuu 3aaay;

- YMETb BBIYHUCIATH T€OMETPUUECKUE BEINUMHBI
(mmvHa, yroj, TUIOmMAML, OOBEM, TUIOMIA/Ib
MOBEPXHOCTH), UCTIONIb3Ysl U3yUEHHBIE (POPMYIIbI
U METOIbI
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2.3. PexoMeHayemoe KOJIHYECTBO YaCOB HA OCBOeHHE padoyeil mporpaMMsbl yueOHOii

AUCHHUIJIHHBI:
O CIEUATbHOCTH | 44.02.01 | | JlomkonbHOE 0Opa3oBaHue
BCEr0 4acoB 301 B TOM YHCIIe
MaKCUMaJIbHOW Y4eOHON Harpy3Ku 00yJaromierocs 283 4acoB, B TOM YHCJIC
00s13aTeIbHON ayTUTOPHON yu4eOHOM HArpy3Kku 00ydaroIerocs 283 4acoB,

CaMOCTOSTCILHOM pa6OTBI 06yqalomeroc;1 l:l YJacoB,

[Ko./muecmeo 4acoe BHOCUmMCA 6 coomeemcmeuu cpaﬁoun y‘lé‘ﬁHbl}lfl NAAHOM cneuuaﬂbuocmu]



2. CTPYKTYPA U COAEPXKAHUE YUEBHOM JUCIHUILINHBI

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BUbI Y4eOHOI padoThl

Bup yuedHoii paboThbl O0bem B yacax

1. O0bem 06pa3oBaTe/bHOI MPOrPaMMbl Y4eOHOI UCHUTNIIMHBI 301
2. OcHOBHOe coJiepKaHne 283
B T.Y.:
2.1 Teopetnyeckoe 00ydeHUE (JICKIIH) 76
2.2| MIpaKTUYECKoe 00ydeHue (MPAaKTUIECKUE U CEMUHAPCKHUE 3aHSATHS) 207
B T.U.:

2.2.1 IlpoheccroHanbHO OPUEHTUPOBAHHOE COZIEPIKaHUE (COIEepIKAHHE 66
NPUKIATHOTO MOIYJIs)

2.2.1.1 reoperrueckoe oOyueHHe

4

2.2.1.2 npakTryeckoe 00yueHue 62

2.2.2 KoHTpOonbHBIC pabOTHI 10

3. JK3aMeH, KOHCYJIbTaluu 18
IIpomekyTouHas aTTecTamus (IK3aMeH)

HUTOro 301
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2.2. TemaTuyeCcKMi IJIAH M COAEPKAHUE TN CIUTTHHBI

O/1.07 MaremaTuka

[Haumenosanue oucyunnunoi]

Homep Copaepxxanue yuyeOHOro Mmarepuasia (0CHOBHOE U O0bem| Popmupyembie
pa3uejioB u | npodecCHOHAIbHO-OPHEHTHPOBAHHOE); MPAKTHYECKHE | yacop | KOMUCTCHIMH
TeM padoThI; caMocTOATe/IbHAsE padoTa 00y4aroImuxcs; (OK, )
KypcoBasi padoTa (IpoeKT); NPUKJIATHON MOIYJ/Ib
(ecau npedycmompenvl)
1 2 3 4
Pa3gen 1. Anredpa 137 |OKO01.,02.,
03., 04.,
05., 06., 07.
Tema 1.1. ‘ [ToBTOpEHME Kypca MATEMATUKHA OCHOBHOM IIKOJIBI
Cogepxanne yueOHOro MaTepuana
1 ‘ [lesnn 1 3aja4 MaTeMaTUKU ITPU OCBOCHHUH CIIEUAIIBHOCTH. 1
ITpakruyeckue | 1. Yucna u BelyrcieHus. BeipaxkeHus u ux 2
3aHATHSI npeoOpa3oBaHus.
2. KBagpatHble ypaBHEHHS. 2
3. KBagparnunast QpyHKIIHSL. 2
4. PenieHue KBaIpaTHYHBIX HEPABEHCTB. 2
5. MeTo MHTEPBAJIOB. 2
BX01HOI KOHTPOJIbL 1
Tema 1.2. | PasBuTHe moHsiTHS O umCITe 6
Cogepxanue yueOHOro MaTepuana 2
1 [{enbie 1 panoHaNbHBIC YKciia. [[eCTBUTENbHBIC YUCTIA. 1
[TpubmmkeHne AeMCTBUTENBHBIX YUCENT KOHEYHBIMU I€CATUYHBIMU
Ipo0OsiMu
2 [MTorpemnoctu npubnmxenuii. [Ipaktuyeckue npuemsl 0,5
BBIYHCIICHUN C MPUOIMKEHHBIMU JAHHBIMH.
3 [TpubmmkeHHOE 3HaUeHNE BEIMYUHBI U TOTPEITHOCTH 0,5
npUOIMKEHUH.
[IpakTHuecKkue 3aHATHs 4
e JleiicTBUS HAJl YUCIIAMH, OKPYTIIEHUE JECATUUHBIX 4
npobeit
Tema 1.3. KommiekcHbie yncia. 8
Copepxanne yueOHOT0 MaTepuana 4
1| IToHaTHe KOMIUIEKCHOTO YHCIIa, NEHCTBUS HAJl HUMH, 2
MOAYJIb U apT'YMEHT KOMILJIEKCHOTO YHUCJIa.
2 | Tpuronomerpudeckast opmMa KOMIUIEKCHOTO YHCIIA, 2
YMHOXEHHE U JIEJIEHNE KOMIUIEKCHBIX YUCEIl B
TPUTOHOMETPHUECKOH dopMe.
[IpakTHueckue 3aHATHs 4
3

e Pemenue 3amad 1mo Teme.
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Kontposnsnas padora 1

Tema 1.4. Kopnu, crenenu u norapumol 34 OK01., 02.,03.,
04.,05.

Conepkanue yueOHOro MaTepuasa 22

1| Kopuu u crenienn. KopHu HaTypaabHO#M CTETICHU U3 6
YKCJIA U UX CBOMCTBA.

2| CTenieHu ¢ paroHATBHBIMU MOKA3aTEIISIMU, UX 2
CBOMCTBA.

3| Ctenenu ¢ AeiicTBUTENBHBIMY MOKa3zaTessiMu. CBOKCTBA 4
CTECIECHU C JCHCTBUTEIbHBIM [TOKA3aTEIIEM.

4| JTorapugm. Jlorapudm qrcra. OcHoBHOE 6
jgorapupmuueckoe  ToxkaecTtBo.  JlecatuuyHele U
HaTtypanbHble Jsorapudmel. [IpaBunma geiicTBuil ¢
aorapudpmamu. Ilepexos1 K HOBOMY OCHOBAHHUIO.

5| IIpeobpazoBanue anreOpanyecKux BBIpa)KEHUH. 4
[IpeoOpa3oBaHue  palUOHANBHBIX, HPPALUOHAIBHBIX
CTETICHHBIX, IIOKA3aTeNbHBIX W  JIOTapUPMHUECKUX
BBIPKEHHUM.

[IpakTHyecKue 3aHATHS 12

e [IpuMeHeHNE CBOWCTB KOPHEW N-0i1 CTENEHU IS 2

JEUCTBUI C BBIPAKEHUSIMU

e [IpuMeHeHHE CBOWCTB CTENEHU IS JEHCTBHMN C 2

BBIPAXKCHUSIMHU

e Briuncienue jgorapugpmMon 2

e [IpumeHeHune cBOMCTB Jorapudma Juist JecTBUM ¢ 2

BBIPAKCHUSIMU

¢ Briuncnenue u npeodpa3oBaHUe pallMOHAIbHbIX, 2

UppaLMOHATIBHBIX CTETIEHHBIX, OKA3aTEebHbIX U

Jorapu(pMUUECKUX BbIpAKEHUH.

e KoHTposbHas pabora 2 2

Tema 1.5. OCHOBBI TPUTOHOMETPHH 34 | OKO01,02.,03.,
04.,05.

Conepxanue yueOHOro MaTepuasia 22

1) Pagnannas mepa yria. BpamaTensHoe ABH)KEHHE. 2
CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC YHCIa.

2| OCHOBHBIE TPUTOHOMETPUUYECKHE TOXKJECTBA, (POPMYIIBI 6
npuBeneHna. CuHYC, KOCHUHYC M TaHI€HC CYMMBI H
pa3HOCTH JBYX yriioB. CHHYC U KOCHHYC IBOMHOTO yTJa.
®opmyibl T0JIOBUHHOTO yria. [IpeoOpa3zoBaHusi CyMMBI
TPUTOHOMETPUYECKMX (YHKIMA B NPOU3BEACHUE U
npou3BeNieHUs B cymmy. lIpeoOGpa3oBanus MpoOCTEHIITNX
TPUTOHOMETPUYECKHUX BBIPAKECHHMN.

3| ApkcuHyC, apKKOCHHYC, apKTaHT€HC YHCIIa. 8
[TpocTeiimne TPUroHOMETPUUECKUE YPAaBHEHUS.
PemeHne TpUroHOMETPUYECKUX YPAaBHEHHM.

4] Tlpocreiilye TPUTOHOMETPUUECKHE HEPABEHCTRA. 6

[IpakTHyecKue 3aHsATHS 12

2

e [IpeobpazoBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUH C
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VICTIOJIb30BaHMEM OCHOBHBIX TPHTOHOMETPHUYECKUX
bopmyst.

¢ Haxoxzaenue apkdynkimii. Pabota ¢ mozaemnbio 2
€IMHUYHOM OKPY>KHOCTH.
e PerieHyne npocTelmx TPUrOHOMETPUYECKHUX YPaBHEHUI 4
Y HEPABEHCTB.
e PerieHre TPUrOHOMETPUYECKUX YPAaBHEHUN Pa3INYHbIMU 2
CHoco0aMH.
e Konrposbnas pa6ota 3 2
Tema 1.6. DyHKIMHU, UX CBOICTBA U rpadUKu 14 OK 01., 02.,03.,
04.,05.
Coneprxanue yueOHOro MaTepuasa 8
1 dyukuuu. OOnacTte  onpefeneHuss U MHOXECTBO 1
3HayeHud; rpaduk QyHKIMH, TOCTpoeHHE TpadUKOB
(GyHKLUH, 3alaHHBIX Pa3IMYHBIMU CIIOCOOAMHU.
2| CpoiictBa  ()yHKLMU:  MOHOTOHHOCTb,  YETHOCTb, 2
HEYETHOCTD, OTPaHUYEHHOCTD, MEPUOTUIHOCTb.
[TpomexyTku Bo3pacTaHMsi U yObIBaHUS, HAaUOOJIbLIEE U
HaMMEHBIIEE 3HAYCHUS], TOUKH IKCTPEMYMa.
3| I'papuueckas untepnperanus. [Tpumepst 1
(YHKIIMOHATIBHBIX 3aBHCUMOCTEH B peabHBIX IpOIeccax
U SIBJICHUSIX.
4/ O6parubie GpyHkimu. O0IacTh onpenencHus U 00JIacTh 2
3HaueHuil oOpatHoi ¢yHkuu. ['padux obpaTHOI
(G YHKIIIH.
5| Ilpocteitmue mnpeoOpazoBanusi TpadUKOB  (PYHKIIHIA 2
(cmBuru TO OCSM KOOpPJMHAT, CXKaTHE BIOJb OCEH
KOOpJIMHAT, CUMMETpPUs OTHOCUTEIBHO OCH abCLuCC).
Apudmernueckue onepauuu Haja QyHKuusMu. CroxHast
GyHKIUS (KOMIO3UIINSA).
[IpakTHyecKue 3aHsATHS 6
e [TocTpoenue rpagukoB HYHKIUIA. 1
e lccnenoBanue GyHKIMU N0 TpadUKy 1
¢ 3ananue GpyHKUUU oOpaTHOM naHHOM. [locTpoeHue 1
rpad¥KOB B3aUMHO 0OpaTHBIX (PyHKUIUN
¢ BrimonHenune npeoOpa3oBaHuii rpadpukoB GpyHKIUN
e KontposbHas pabora 4 1
Tema 1.7. CreneHHble, TOKa3aTelbHbIE, JIOTapU(PMHUUECKUE U 12
TPUTOHOMETPHUECKUE (PYHKIIMH
Coneprxanne yueOHOT0 MaTepHasa 7
1 Onpenenenusi mokaszareiabHOU, JorapupMuUyecko u 3
TPUTOHOMETPUYECKMX  (YHKUIMH, HMX CBOHCTBA U
rpaduku.
2| OOpatHbIe TPUTOHOMETpUYECKHE PYHKIIUH. 2
3| [IpeoOpazoBanust rpadukoB. [lapannensHbiii TEpeHOC, 2

CUMMCTpPUA OTHOCHUTCIIBHO oceit KOOpAWHAT )51
CUMMETPUs OTHOCHUTCIBHO HayaJia KOOpAuHAaT,
CUMMCTPUS OTHOCHUTCJIIBHO HpHMOﬁ Y = X, pacTs>)KCHUEC U
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\ CXKaTue BAOJIb OCEH KOOpIUHAT.

[TpakTHyeckue 3aHsATUS 4
e [locTpoeHue MoKazaTeNbHOM, JorapupMuaeckoi 2
¢yHKUIMH MX npeoOpa3oBaHysl, U UX MCCIIEI0OBAHUE.

e [locTpoeHne TpUroHOMETpUYECKUX (PYHKIMI nX 2
npeoOpa3oBaHusl, U UX UCCIIEIOBAHHE.

e KontpospHas padota 5 1

Paznen 2. Hauajia MaTeMaTH4Y€CKOr0 aHAIN3a 34 (0KO01,02.,03.,

04.,05., 06., 07.

Tema 2.1. ITocnemoBaTeILHOCTH. 8
Conepxanue yueOHOro MaTepuasa 4
1 Cnoco6st 3aJJaHMs u CBOWCTBA  YMCJIOBBIX 1

[OCJIE€A0BATEIBHOCTEN.
2| Ilonsitue 0 npezene I1OCJIEZIOBATEIbHOCTH. 1
CymiecTBoBaHUe Ipejesa MOHOTOHHOM OrpaHMYeHHOMN
110CJIEI0BATEIbHOCTH.
3| CymmupoBaHue MnocieaoBaTenbHocTe. beckoHeuHo 2
yOBIBarOIIasi TeOMETPUYECKast MPOrPECCHS U €€ CyMMa.
[IpakTHyeckue 3aHATUs 4
e BrlunciieHre NpeiesioB MOCe10BaTeIbHOCTEH. 2
e PemeHue 3a/1a4 Ha FeOMETPUYECKYIO IPOTrPECCHIO.

Tema 2.2. IIpousBoaHasi. 12
Coneprkanue yueOHOro MaTepuasa 6
1) TTonsiTre 0 MPOU3BOAHON (PYHKIIUH, €€ TE€OMETPUUYCCKHIA 1

U (QU3MUECKUH CMBbICI. YpaBHEHHE KacaTelIbHOM K
rpaduKky QyHKIIH.
2| Ilpou3BogHBIE CYMMBI, Pa3HOCTH, HPOU3BEACHUS, 1
gacTHOTO. [IpOWM3BOIHBIE OCHOBHBIX JJIEMEHTAPHBIX
GyHKLUH.
3| [lpumeneHne MPOU3BOAHON K HCCIICAOBAHUIO (DYHKITHIA 1
U 1nocTtpoeHuto Tpadukos. IlpousBogHble 0OpaTHOM
(GYHKIIMM U KOMIIO3UIMHU (PYHKIIHMH.
4 Ilpumepbl UCHOJIB30BAaHUS MPOU3BOAHON JUISI PELICHUS 2
NPUKJIAIHBIX 33/1a4aX.
5| Bropass  mpous3BojHasi, €€  TEOMETPUYECKUM U 1
¢usnueckuit  cmbicn. HaxoxkaeHue cKopocTH s
npoliecca, 3aIaHHOro hopMyIioi u rpaduxom.
[TpakTHyeckue 3aHsATUS 6
o Jlupdepenuuponanre GyHKIUH. 2
e [locTpoenue kacarenbHOI k rpaduky QyHKIUH B 1
3aJlaHHOH TOYKE.
e VccnenoBanue pyHKIMIA C TOMOIIBIO TIPOU3BOIHOM, 1
nocTpoeHue rpadukoB QPyHKIUH.
¢ PemieHne MpUKIIQAHBIX 33124 C UCTIOIH30BAHUEM 1
IIPOU3BOJHOM.
e KoHtposbHas pabora 6 1
Tema 2.3. [TepBoOOpa3sHasl ¥ MHTETPAJL. 14
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Coneprxanue yueOHOTo MaTepuasa

1) TTepBooOpa3Hasi U HHTETPaJL.

N

2| IlpumeHeHue onpeeeHHOTo MHTerpaa Juis
HAaXO’KJICHUs IIJIOIIAIN KPUBOJIUHEHHOMN TPAIlCLIUH.
®dopmyna Herorona—JleliOHuna.

TCOMETPHUH.

3| Ilpumepsl TpUMEHEHHS WHTerpaja B (QHU3UKE U

[IpakTHyecKkue 3aHsATUS

¢ HaxoxaeHue nepBooOpa3HbIX (PyHKIHA.

e BrrunciieHue mionaan KpUuBOJUHEHHON Tpaneluu.

e [Ipumenenne Gpopmynsl HetoTona-JlelOnumna ais
HAXO0XJICHUE TUIOMIAId QUTYD.

N|fF—| |0

e Pemenne pu3nYecKuX U reOMETPUUECKUX 3a/1a4 C
IIOMOILBIO UHTErpaa.

e KontpospHas padora 7

Tema 2.4.

YPaBHeHI/IH H HCPABCHCTBA.

OK 01., 02.,03,,
04., 07.

Coneprxkanue yueOHOro Matepuasia

1) PaBHOCHJIBHOCTb YPAaBHEHUH, HEPABEHCTB, CUCTEM.

2| PanimoHanbHble,  MPpAlMOHAIbHBIC, IOKa3aTelbHBIC,
norapuMHUECKHUE U TPUTOHOMETPUUYCCKUE YPAaBHEHUS U
cuctembl. OCHOBHBIE TPUEMBI UX pEIICHUS (Pa3I0KEeHHE
HA  MHOXHUTCIH, BBCICHHEC HOBBIX  HCH3BECTHBIX,
TIOJICTAHOBKA, rPaUIECKUI METO.).

3| PatmonanpHble, HMppalMOHANbHBIE, IOKa3aTeNbHBIE,
norapudmuyueckue u TPUTOHOMETPUYECKUE
HepaBeHCTBA. OCHOBHBIEC IPUEMBI X PELLIEHUSI.

4 Ucnonb30BaHWE CBOMCTB U Trpa@uKoB (QYyHKUUN IpH
pELIEHNN ypaBHEHUI U HEPaBEHCTB. METO1 NHTEPBAJIOB.
N300paxeHne Ha KOOPAUHATHOM INIOCKOCTH MHOXECTBA
pelmeHui  ypaBHEHMH W HEpPAaBEHCTB C  JIBYMs
IIEPEMEHHBIMU U UX CHCTEM.

5| IlpumeHeHne MaTeMaTH4YEeCKUX METOJOB JJISl PeLIeHUs
CoJIepKaTeNNbHbIX 337a4 U3 Pa3IMYHBIX o0lacTell HayKu
U npaktuku. MHrepmperanms — pesynbrara,  yder
peaIbHbIX OIrPAaHUYEHUM.

HpaKTI/I‘leCKI/IC 3aHATUA

e PerieHre pallMOHANbHBIX YPAaBHEHUH Pa3InYHBIMU
crrocobamu.

e PemeHne MppanvoHaIbHbIX YPABHEHUN.

e PerieHnie mokas3areabHbIX U JJOrapu(pMUIECKUX
YPAaBHEHUM.

e PerieHne TpUrOHOMETPUYECKUX YPABHEHUN U
HEPAaBEHCTB.

e 'papuueckuii METOA pelieHNs ypaBHEHUH U HEPABEHCTB.

¢ KoHTpOBHBIE paboTHI 8

Paznea 3.

Kom0unHaTopuka, CTaTHCTHKA U TEOPUsI BEPOATHOCTE

OK 01., 02.,03,,
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04.,05., 06., 07.

Tema 3.1.

DneMeHThl KOMOMHATOPUKH

Coneprxanue yueOHOro MaTepuasa

1) OcHoBHbIEC MOHATHS KOMOMHATOPUKH. 3a7a4 HA
HIOJICUET YHUCIIa pa3MeIleHUH, IepeCTaHOBOK, COUETAHUH.
Pemenne 3a1a4 Ha nepebop BapHAHTOB.

0|l

N

®opmyna 6unoma Herotona. CBolicTBa
OMHOMHUHANTBHBIX KOAhGuIreHToB. TpeyroJbHUK
[Tackauns.

HpaKTH‘lGCKI/IC 3aHATUA

e Pemenue KOM6I/IHaT0pHI)IX 3aja4.

e Pemenue 3ama4d Ha hopmyny HproToHa.

w|w

Tema 3.2.

DJIEMEHTBI TEOPUM BEPOSITHOCTEN

Cojnepkanuie y4eOHOro MaTepHuaia

1| CoObiTHE, BEpPOSATHOCTH  COOBITHS, CIIOXKEHHWE U
YMHOKEHHME BeposTHOCTEH. [IoHATHE O HE3aBUCHMMOCTH
COOBITHIA.

N | &~ |loco

N

JluckperHas  ciy4aiiHas ~ BEJIMYMHA, 3aKOH €€
pacupeneneHus. YucnoBbie XapaKTEPUCTUKU
JIUCKPETHOM CIYYaiiHON BEJIUYUHBI.

3| I[ToHsTHE O 3aKOHE OOJIBIINX YUCE.

HpaKTI/IquKI/IC 3aHATUA

e Pemienue 3aa4 Ha ciry4aiiHble COOBITHS U UX
BEPOSITHOCTH.

YT N

Tema 3.3.

DeMEHTh MaTEeMaTHYECKOM CTAaTUCTUKH

Copep:xanue yueOHOT0 MaTepuana

1| IlpencraBnenue  gaHHBIX  (TaONMIBIL,  JAWArpaMMBI,
rpadukn), TeHepaJbHas COBOKYIHOCTb, BBIOOpKa,
cpennHee apu¢pmerndeckoe, MmeauaHa. [lonsatue o
3aJa4yax MaTeMaTH4YeCKOM CTaTUCTHKU.

N | IO

2| Pemrenue MPaKTHYCCKUX 3a/1a4 C IPUMCHCHHUEM
BCPOATHOCTHBIX MCTOIOB.

[IpakTHyecKue 3aHsATHS

e Pemenue 3a7a4 1Mo TeMe.

N[N

Paznen 4.

I'eomerpus

OK01.,02.,03.,
04.,05,, 06., 07.

Tema 4.1.

HpHMHe 1 TINIOCKOCTH B ITPOCTPAHCTBE

24

Coaepkanre yaeOHOro MaTepuania

16

1) BzaumHOe pacnoyiokeHue IBYX MPSMBIX B
npoctpaHcTse. [lapamienbHOCTh NPSMON U IIIOCKOCTH.
[TapanieapHOCTh IIOCKOCTEN.

N

[TepneHAUKyYISIpPHOCTD MIPSAMOM M TUIOCKOCTH.
IleprieHauKymsp U HAKJIOHHAS. YTOJI MEXIY PSMOU U
IJIOCKOCTBIO.

w

JIByrpaHHBIN yroiy. Yol Mexay IMI0CKOCTSIMU.
[lepneHaMKyISIPHOCTD JBYX IJIOCKOCTEM.
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o

['eomeTpuueckue mpeoOpa3zoBaHus MPOCTPAHCTRA!
napaieNIbHbI IepPeHOC, CHMMETPHS] OTHOCUTEIHHO
TJIOCKOCTH.

a1

[TapannensHoE MIPOEKTUPOBAHUE. [Tnomans
OpPTOTOHAJILHOM POEKIIUH. Hzobpaxenue
IPOCTPAHCTBEHHBIX (pUTYD.

HpaKTH‘lGCKI/IC 3aHATUA

e llcnionp30BaHNe aKCHOM CTEPCOMETPHH ITPHU PCIICHUU
3aaad.

e Pemenue 3a1a4 Ha apajuIeIbHOCTb U
HEePHIEHAUKYIAPHOCTD MIPSIMBIX U IJIOCKOCTEN B
IPOCTPAHCTBE.

e [locTpoeHue ABYrpaHHBIX YIJIOB, CKPEIIMBAIOIINXCS
IPSIMBIX M YTJIa MEKY HUMHU.

e [locTpoenue nmpeoOpa3oBaHUs IPOCTPAHCTBA:
napaulelbHBIN IEPEHOC, CHMMETPHUSI OTHOCUTEIILHO
IJIOCKOCTH.

CamocTosiTenbHas paboTa o0ydaroumxcs

Tema 4.2.

MHoOrorpaHHuKH

OK 01., 02.,03.

Copepxanue yueOHOro MaTepuana

1) Bepmmnel, pebpa, rpaHu MHOTOTpaHHUKA. Pa3BepTka.
MHororpansable  yribl. BbIIykible MHOTOTPaHHMKH.
Teopema Dilsepa.

2| Ilpusma. Ilpsmas w HakiaoHHas mnpusma. I[IpaBuiibHas
npu3ma. [lapamtenenunen. Ky6. Cummerpuu B KyOe, B
napajuiejaenunese.

3| [Mupamua. IlpaBuwibHas  nupamuga. Y CeUCHHAS
nupamuga. Terpasap.

4/ CeueHusi MHOTOTPaHHHUKOB.

o| IlpencraBneHnne O  TNpaBUIbHBIX ~ MHOTOTpaHHHUKAX
(TeTpadap, Ky0, OKTadaAp, TOAEKAdIP U UKOCAP).

N

HpaKTI/I‘leCKI/IC 3aHATUA

s HOCTpOGHI/Ie PAa3JIMIHBIX MHOTOTPAHHUKOB.

e PemieHue 3aa4 Ha HaXOXXACHUC 3JICMCHTOB
MHOT'OIr'paHHUKOB.

N NN

e [locTpoeHne NpoCTeNIINX CEUEHN MHOTOTPAHHUKOB.

e PemieHue 3a1a4 10 TEME

CamocTosiTenbHasi paboTa o0ydyaroumxcs

Tema 4.3.

Tesa ¥ NOBEPXHOCTH BpalICHUs

OK 01., 02.,03.

Coaepkanre yaeOHOro MaTepuania

1) Hunusap u KoHyc. Y cedeHHbl Konyc. OcHOBaHueE,
BBICOTA, OOKOBasl MOBEPXHOCTh, 00pa3yrolas,
pa3BepTKa. OceBble CEUEHUS U CEUEHUS, TapalyIeIbHbIE
OCHOBAHHUIO.

| 00|l

N

[ap u chepa, ux ceuenus. KacarenpHas IIOCKOCTH K
chepe.

HpaKTI/ILICCKI/IC 3aHATUA

o HOCTpOCHI/IC PA3JIMYIHBIX TCJI BpAICHUSA U HAXOXKIACHHUC
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X 3JICMCHTOB.

CamocrosTenbHas paboTa 00yJaomumxcs

Tema 4.4. U3Mepenus B reOMETpUm 11
Copepxanue yueOHOro MaTepuasia 6
1 O6wem u ero usmepenue. MaTerpansHas popmyna 2
o0bema.
2| ®opmybl obbema KyOa, MPSMOYTOJIBHOTO 2
napajuiefienunena, MOpu3Mbl, LHUIUHApa. DopMyIisl
oObema mnupamuabl M KoHyca. DOpMyJbl IUIOIIAIU
MOBEPXHOCTEH IWIMHIpPAa U KOoHyca. DopMynbl oObema
11apa ¥ miomaan cepsl.
3| ITogobue ten. OTHOMIECHHS TUIOINAACH MOBEPXHOCTEH H 2
00BEMOB ITIOJO0OHBIX TEI.
[IpakTHyecKue 3aHsATHS 5
e Pelnenue 3a1a4 1o TeMe 4
e KontponsHas padoTa 9 1
CamocrosiTenbHasi paboTa 00ydyaroumxcs 6
Tema 4.5. KoopanHatsl 1 BEKTOpBI 17 OK 01., 02.,06.,
07.
Copep:xanue yueOHOro MaTepuana 10
1 IlpsamoyronpHas (JlekapToBa) CHCTEMa KOOpPAMHAT B 2
npoctpancTBe. DopMyna pacCTOSHHUS MEXIY IBYMs
TOYKaMH.
2| YpaBHeHus chepsl, IIIOCKOCTH U MPSIMOH. 2
3| BexTopsl. Mogynbe BekTOpa. PaBEeHCTBO BEKTOpOB. 4
CrnoxxeHue BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHCIIO.
Paznoxxenne BekTOopa MO HAIpPaBJICHUSM. YTOJI MEXIY
IByMs BekTopamu. lIpoekuuss BekTopa Ha  OCh.
Koopaunatet  BekTopa.  CkamsipHOoe,  BEKTOpHOE
IIPOU3BENICHUS] BEKTOPOB.
4 Mcnonb30BaHNME KOOPJIMHAT M BEKTOPOB IPH PELICHUU 2
MaTEeMaTUYECKUX U MPUKIAAHBIX 3a]1a4.
[IpakTHuecKkue 3aHATHs 7
e HaxoxxzeHne pacCcTosIHUSL MEXAY TOUKaMU, KOOPIMHATHI 2
cepeauHbl oTpe3Ka. JIeMCTBHs HaJl BEKTOpPAMHU.
e JleiicTBUSI HaJl BEKTOpPaMU 33JJaHHBIMU KOOpJMHATaMU B 2
mpocTpaHcTBe. JJsIMHa BEKTOpa, YIoJ MEKIY BEKTOPAMH.
e Pa3yojxeHne BEKTOpa M0 JBYM HEKOJUIMHEAPHBIM, T10 2
TpEM HEKOMILIAHAPHBIM BEKTOPaM.
e KontposbHas padora 10 1
Paznen 5. Ipuxknagnoii Mmoayab (mMpogeccnoHAIbLHO-OPMEHTHPOBAHHOE 62 IIK 2.1,2.2,3.1,
coJep:kaHmne) 3.2,4.2.
Tema 5.1 [IpouieHTsI B podeccroHalIbHbIX 3a/1a4ax
Tema 5.2 HaxoxxneHnue Hen3BEeCTHOU BEJIMUYUHEI B
poheCCHOHAIBHBIX 3a]1a9ax
Tema 5.3 [TapannenbHble, NEPIEHIUKYISIPHBIE U CKPEIIMBAIOIINECS
MIPSIMBIE B )KU3HU
Tema 5.4 JInneliHas 3aBUCHMOCTBD B 3a/1a4aX T'YMaHUTapHOTO

npoduis
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Tema 5.5

HaxoxneHre onTHMabHOTO pe3yibTaTa B 3a/1a4ax
T'YMaHHUTAPHOTO NPOduIIst

Tema 5.6 [TpuMepbl cuMMETpHil B )KU3HU U OBITY

Tema 5.7 [TpuMepbl HCIIOJIB30BAHMS TOTAPHUPMUIESCKON CITUPAITH.

Tema 5.8 BeposiTHOCTE COOBITHH B 3a/1adyaX TyMaHUTApHOTO
npouIIsL.

Tema 5.9 [IpencraBnenue qaHHBIX. 3a/1a4d MAaTEMAaTUYECKOM

CTaTUCTHKH T'YMAaHUTAPHOTO MPOQHIIS.

[TpomexxyTouHasi aTTecTalus SK3aMeH)

| DK3aMeH, KOHCYIBTAINH

Bcero:
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3. VCJIOBUS PEAJIM3ALIAN ITPOTPAMMBI OBIIIEOBPA3OBATEJILHOM
TACIATLITAHBI

1.1. MarepuajbHO-TeXHUYECKHE YCIOBHSA Peaju3alu JUCIHHUIIIHHbI

Peanu3anus paboueil mporpaMmbl y4eOHOM AUCHUITIMHBI IPEANOIaraeT HaIn4Ine:
3.1.1  yueGHOro KabuHera kaOuner Mamemamuku Ne99

[yKazvieaemcsa HaumeHo6aHUe KAOUHEM OB, C6A3AHHDBIX C
peanuzayueii OucyunIunbl|
3.1.2  naboparopuu +

3.1.3 3ama OuOJIMNOTEKA;

YUTAJbHBIN 3aJ1 C BBIXOJOM B c€Th MIHTEpHET.

3.2 O6opynoBanue yueOHOro kaduHera u padbo4yux MecT KabuHeTa

Ne HanmenoBanusi 00beKTOB M CPeICTB MATEPHATbHO-TEXHUYECKOT0 [Mpumeuyanus
obecneyeHust Ommemka +,
npu HaIUYUU

O6opynoBaHue y4eOHOr0 KaOMHeTa

1. | paboumne MecTa 1o KOJIMYECTBY 00y4JaIOmuUXcsi — He MeHee 25 +
2. | pabodee MeCTO MpEToIaBaTelis; +
3. JIOCKa I MeJia +

budaunoreunblii Gona (KHUronevyaTHasi NPOAYKIIUs) -

YyeOHoO-HArJISAAHBIE TOCO0OUS

1. TemaTnueckue TaOIUIIBI +

2. | Iloptpetsl +
Y4yeOHO-MeTOANYECKH KOMILJIEKC

1. 3aanus A1 KOHTPOJIBbHBIX paboT +

2. [TpodeccnoHaIbHO OPUEHTHUPOBAHHBIE 33JaHUS +

3. Marepuasl TEKYIIEH U IPOMEXKYTOYHOM aTTecTaluu +

IIndpossie 00pazoBaTenbHbIE PECYPChI

Hugposevie kKomnonenmaol yueoHo-memoouueckux -
KOMNJEeKC08

JKpaHHO-3BYKOBbIE NOCOOUS

Kommnekt OJICKTPOHHBLIX BUACOMATCPUATIOB -

JlaGopaTopHoe 000pynoBaHue (JIeMOHCTPAIIMOHHOE 000PY/10BAHME)




Texnuveckue cpeacTBa 00yUeHUs!

[3anonuaemcs npu naruyuu 6 Kabuneme 8 COOMeeMcmMaUU co cneyugurayueif

HanmenoBanusi 00b€KTOB M CPEICTB MATEPHATbHO-TEXHUYECKOT0
o0ecreyeHus

IIpuMmeyanus
Ommemka +,
npu HAIUYUU

Texunueckue cpencraa o0ydyenus (cpeacrsa UKT)

[lepcoHanbHBII KOMOBIOTEP C JUIIEH3MOHHBIM ITPOTPAMMHBIM 00eCTIeueHHEM
Ui o0yJaromuxcs

[lepcoHanbHBII KOMOBIOTEDP C JUIIEH3MOHHBIM TPOTPAMMHBIM 00eCTIIeueHHEM
JUISL TIpENoJaBaTess

[IpoekTop ¢ IKpaHOM (TepeABHKHON)

TeneBu30p ¢ yHUBEPCAIbLHON MOJCTABKON

Buneomarautodon (Buaeomuieriep)

Ayauo-ueHTp

MynpTUMEAMHHBIA KOMIIBIOTED

Ckanep ¢ MpUCTaBKOM JIJIsi CKAHUPOBAHMUSI CJIANI0B

IIpuHTEp Na3epHBIN

I{udposast BuIeokamepa

I{udposas porokamepa

Claili-npoeKTop

MynpTHMEANA TPOEKTOP

Croun s mpoekTopa

OKpaH (Ha IITaTUBE UM HABECHOM)

3.2. UndopmaunonHoe odecrieyeHue 00yuyeHust
JIUTEPATypbl

OcHOBHBIE IeYATHbIE UCTOYHUKH (2-3 M3a1aHNs)

Hepeqeﬂb PE€KOMEHAYEMBIX y‘leﬁHle I/I3}]aHHI7[, I/IHTepHeT-pecypcon, JIOIIOJIHUTEIbLHOM

BobIxoaHbIe JaHHDbIE EYATHOI0 U3AAHUNA

H3AAHUA

I'pud

Anrebpa u Hayaja MaTeMaTU4YECKOro aHaIMn3a, reoMeTpus (0a30BbIil U 2020 Pexom.

yriyonenssiit yposens) 10-11 kmacest / 1. A. Anumos, F0.M.
Komsirun, FO.B. Cugopos. — M.: IIpocsemenne, 384 c.

bamvakoB M.U. Marematuka [Tekct]: ydueOHMK JUIsl yUpeKACHUH Hay. 2021 Pexom.

u cpen. npod. obpazosanus / M.M bammakos. — 8-e u3z., crep. — M.:
W3narenbekuil HeHTp «Akagemusi», 256 c.

Matemaruka: anreOpa v Hadajla MaTeMAaTHIECKOTO aHATN3a. 2020 Pexom.

I'eomerpust. ['eomerpus (6a30BbIii U yriayOseHHbINH ypoBeHs). 10-11
kiaccol / JI.C. AtanacsH, B.®. Byry3os, C.b. Kagomiies [u ap.]. — M.:
[Ipocenienue, 256 c.

IlOl'[O.]'[HI/ITe.TIbHLIe NneYaTHbI€ HCTOYHUKU

BrixoaHnnlie JaHHBIE MEYATHOI0 U31aHUS

H3IAHUA

I'pud

Croitnosa JL.II. Matemaruka [Tekct]: yueOHHMK AJis CTYI. yUpEKIASHUI 2021 Pexom.

Bbicul. npod. obpazosanus / JLII. CroitnoBa. — 3-e u3fa., crep. — M.:
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M3 paTenbckuii HEHTp «AKageMusy», 464c.

Croitnosa JL.IT. Marematuka. COopHuk 3anau [ Tekct]: yueOHOE
rocobue IS CTy/. YUpekaeHui Boicil. mpod. oopazoBanwms / [JLIT.
CroitnoBa, E.A. Kono6ees, T.A. Kono6eeBa, U.B. [llanpuna]. — 2-¢
u3a., crep. — M.: MU3narenbckuii eHTp «Akagemusi», 240c.

2021

Pexom.

OcHoBHbBIE IJEKTPOHHbIC U3TAHHU L

BbixoaHble JaHHbIE JICEKTPOHHOI'O U3aHUSHA

Pe:xum
A0CTYyNA

IIpoBepeno

Marematnka: ydeOHoe mocobue / H.b. KapbGauumnckas, E.C.
Jlebenepa, E.E. Xaputonora, M.M. UepHenoB; moj penakiuei
MM. UYepuenos. — M.: Poccuiickuii rocygapCTBEHHBIN
yHuBepcuTeT npaBocyaus, 2016. — 342 ¢. — ISBN 978-5-93916-
481-8. — Tekct: AIEKTPOHHBIK // DIEKTPOHHO-OMOIMOTEUHAS
cucremMa IPR BOOKS: [caiit]. — URL:
http://www.iprbookshop.ru/49604.html. — Pexwum moctymna: st
aBTOPU3HP. MOJIb30BaTENEH

OBC

31.05.2023

I[OHOJIHI/ITQJIBHI)IC IJCKTPOHHbLIC U3 TAHUS

BbIxoaHbIe JaHHDbIE JICKTPOHHOI'O H3JaHUHA

Pexum
JA0CTYyNAa

IIpoBepeno

barmmakos, M.1. Matemaruka: yueOHuUK [DieKTpoHHbIH pecype] /
M.U. bammakoB. — 2-¢ u3a.. crep. — M.: KHOPVYC, 2017. — 394 c.
— (Cpennee npodeccroHaabHOE 00pa3oBaHue). — Pexxum nocryma:
https://www.book.ru/book/919991

CBOOOIHBIN

31.05.2023

baspun, U.U. luckpernas Maremaruka [DJIEKTPOHHBIM pecypc]:
yaeOHuK u 3amgaunuk i1 CIIO / WM. bapun. — M.:
WznatensctBo  FOpaiit, 2018. — 209 c. — (Cepus:
[IpodeccuonansHoe  obpazoBanue). — Pexxum  jgoctyma:
https://biblio-online.ru/book/46422B2A-1497-4FFD-8A53-
143190428418

CBOOOHBIN

31.05.2023

Pecypcbl UaTepHer

http://www.Allmath.ru MatemaTnyeckuii moptai, Ha KOTOPOM BBl HalaeTe 000 MaTepHat
110 MaTEMATHYECKUM JUCIUILTHHAM.

http://www.math.ru/ Ha caiite BBl HaiigeTe KHHUIH,

BHUJIEO-JICKIIHNH,

3aHUMAaTCIbHBIC

MareMaTniecKure (hakThl, pa3IHYHbIe M0 YPOBHIO U TEMAaTHKE 3a/1auH, OTJACIbHBIC HCTOPUHU U3 YKU3HH
yYIEHBIX — BCE TO, YTO IIOMOKET OKYHYThCSI B YIMBHTEIbHBINA U YBICKATEIbHBII MUP MAaTEMATHKH.

http://www.bymath.net Dto caiiT — cpeanss MaremaTHueckass ”HTEPHET-IIIKOJIA, B KOTOPO BbI
MOXXET€ YUYHMTBCS, HE BBIXOIS M3 JIOMYy. B OTIMYME OT ApYyrux CaWTOB 31€Ch COJEPIKATCS BCE
HEe0OXO0IMMBIE MaTEPHAIBI 110 JICMEHTAPHON MaTeMaTHKe B ITOJTHOM 00BeMeE.

http://free-math.ru/ Jlrobute w™atemaruky! HWHTepecyiiTech

MaTeMaTHKOI !

YBaxaiite

mareMaTHKy! MbI coOupaeM ais Bac Toipko camoe MOoJIe3HOE U MHTEPECHOe. Y YUTECh C HaMH.

HAWTH TOXOXKYK 3a7adyy B pasfelie pa3o0paHHBIX PUMEPOB,

OOpa3oBaTte/ibHbIE MATEMATHYECKHUE CANTHI:
http://www.exponenta.ru

Pecypc — INOMOIIHUK IIPpU PCHICHUU MATCMAaTUUYCCKHUX 3a/ad. I[J'IH peuiCHud 3aaa4u, MOKHO

3alMyCTUTH YCTaHOBHeHHBIfI

MaTeMaTHUYeCKU TIaKeT, BBHIOpaTh B CHHCKE TMPUMEPOB, PELICHHBIX B Cpele JTOro IakerTa,
MOAXOSIINN W PEIINTh CBOIO 3a/auy 0 aHAJOTHU WM OOCYIWTh pelieHue 3amadu Ha dopyme C
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JIpyruMu ydamuMmucs. Ha caiiTe MHOTO 3JIEKTPOHHBIX YU€OHHMKOB, CIIPABOYHHUKOB M CTaTel, a TaKxke
JIEMO-BEPCHH TOMYJSIPHBIX MAaTEMAaTHYECKUX TTAKETOB U CBOOOIHO PacIpOCTpaHsIEMbIC MPOTPAMMBI.
http://comp-science.hut.ru

VYyutensiMm MHPOPMATUKHM M MaTEeMaTHKM W HMX JIFOOO3HATENbHBIM yueHHWkam. Ha caiite
coOpaHbl TUIAKTUYECKUE ¥ METOIMYECKUE MAaTEPUAITBI, OJTMMITHA]IBI [0 MAaTEeMaTHUKe U HH()OPMATHKE.

IMonmyasipHble JIEKIUU 10 MATEMATHKE

http://ilib.mccme.ru/plm

Cepus «llonynsipHbl€ JIEKIIUU 110 MAaTEMATUKE», TPEACTABICHO 62 BBINMYIIICHHBIE B 3TON CEpUU
KHHUTH C BO3MOXHOCTBIO UTeHHS on-line, a Takke ckaunBanus B popmarax TIFF u DjVu.

Buneo ypoku no mareMatruke

http://mirurokov.ru/videouroki-po-matematike-algebra-10-11-klass.html/.

Anrebpa 10-11 xmacc. B BuIeosieKIMsAX Bbl HaileTe OCHOBHOM Marepuaj BCEX paslesioB
HIKOJIBHOTO Kypca MaTEeMaTHUKH: MaTeMaTHYeCKUE TOHSTHS, ONpPENeNCHUs, aKCHUOMBI, TEOPEMBbI,
cBoicTBa M T.A. Kpome 3TOro B BHIEO ypOKax HMMEETCS MHOTO IMOJAPOOHO pa3oOpaHHBIX 3ajad U
MPUMEPOB, HO 3aMETHUM, UYTO B UX PEIICHUH UCIOJIb3YETCS MHOT/Ia HE TOJIbKO MaTepual TOro ypoka K
KOTOPOMY OTHOCHUTCS IPUMEP WJIU 3a7a4ya, HO U MaTepHuai U3 JIpyrux ypoKoB.

Y4eOHNKH 110 MaTeMaTHKe

http://www.alleng.ru/edu/math1.htm
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4. KOHTPOJIb 1 OLIEHKA

PE3YJBTATOB OCBOEHUS OBIIIEOBPA3OBATEJBHOM JUCIIATIINHBI

KoHTposb 1 o1eHKa pacKphIBalOTCS Yepe3 YCBOSHHBIC 3HAHUS U MIPUOOPETEHHBIE CTYIEHTaMH
yYMEHUS1, HallpaBJICHHbIE HAa ()OPMHUPOBAHUE OOIIUX U MPO(PECCHOHANTBHBIX KOMITETCHIIUH.

Koa u HamMeHOBaHHe
¢opMupyemMbIX KOMNIETEHIMI

Paszgen /Tema

Tun oueHOYHbIX MeponpPUATHI

OK 01.

Br16uparh ciocoOsbI
peuieHus 3a1a4
npodeccCuOHaTBHON
JESTEIIbHOCTH
NPUMEHHUTEIBHO K
Pa3TUYHBIM KOHTEKCTaM

Pa3gen 1 Tema 1.4; Tema 1.2;
Tema 1.7

Pa3zgen 2 Tema 2.2; Tema 2.3
Pa3nea 3 Tema 3.2; Tema 3.3

OpoHTaTBHBIN U
WHJIMBUIYaJIbHBIA OIIPOC
CTYACHTOB.
WnpuBuayanbHas pabora
CTYJICHTA y JIOCKH.
NuauBunyanbHOE pelieHue
3a7a4 C KOMMEHTapHUsIMH,
YCTHOE€ U3JI0KEHUS
MPOMJEHHOI0 MaTepuraia

OK 02.

Hcnonb3oBath
COBpPEMEHHBIE CPE/ICTBA
MOMCKa, aHaJIu3a u
UHTEpIpeTalun
uH(pOopMaluu U
UH(POPMAaLIMOHHbIE
TEXHOJIOTUH JIIs
BBINOJIHEHUS 3a/1a4

Pasgen 1 Tema 1.1, 1.2, 1.3, 1.5,
1.6,

Pa3zpgen 2 Tema 2.1,2.2,2.4
Pa3znea 3 Tema 3.1, 3.2, 3.3
Pa3znen 4 Tema 4.1,4.2,4.3,
Pazgen b Tema 5.1,5.4,5.5,5.9

PaGora B rpynmnax mnpu perieHuu
MaTeMaTUYEeCKUX 3a7au
IIpakTuueckue,
CaMOCTOSITENIbHBIE U
KOHTPOJIbHBIE PaOOTHI
CamocrosiTenbHast paboTa ¢
y4eOHOMI U CIIPaBOYHOMN
JUTEPATYPOU I10 IPEAMETY IIPU
OCBOEHUU U 3aKPEIICHUU

npoheccuoHaIbHOM HOBOT'O MaTepuala.
JIeSITEIbHOCTH;

OK 04. Pa3zgen 1 Tema 1.5, 1.6, 1.7 PaGora B rpymnmax 1pu
OddexTnBHO Pasnen 2 Tema 2.3,2.4 peleHuu MaTeMaTUYECKUX
B3aUMOJICHCTBOBATE u | Pazgea 3 Tema 3.3 3aj1a4.

pa6OTaTb B KOJUICKTHUBE H

Paznen 4 Tema 4.1,4.2,4.3,4.4,

HpaKTI/I‘{eCKI/Ie 3agaHusd,

KOMaHJIE; 4.5 peraemMbie B KOMaHax.

Pa3zpgen 5 Tema 5.3, 5.4, 5.5, 5.7,

5.8,
OK 06. Pazgen 1 Tema 1.1,1.4, 1.5, 1.7 JloGpocoBecTHOE OTHOIIEHUE K
[IposiBnsATH rpaxnaancko- | Pasnen 4 Tema 4.1, 4.2,4.3, 4.4, IIOJIyYEHUIO  HOBBIX  3HAHUM:
NaTPUOTHYECKYI0 TO3UIHio, | 4.5 CBOEBPEMEHHOE BBIIIOJTHCHUE
JIEMOHCTPUPOBATH Paznen 5 Tema 5.2, 5.3, 5.6, 5.7, | 13, MIPOMYCKH 3aHSATHH,
OCO3HAHHOC IIOBeAeHUE Ha | 5.8 MOJIOKUTENBHBIE PE3YyIbTaThI IO
OCHOBE TPaAUITHOHHBIX OCBOCHHMIO TIpEAMETA U T. 1.
0011IeYeIIOBEYECKHUX
IIEHHOCTEH, B TOM YHCIE C
y4eTOM rapMOHH3AIUU
MEKHAI[HOHATBHBIX 51
MEXPETUTHO3HBIX
OTHOILICHUH, IIPUMEHSATH
CTaHapTHI
AHTUKOPPYIIIHOHHOTO
TIOBEJICHMUS;
[1K 2.1 Opranu3oBbIBaTh Pasgen 2 Tema 2.1, 2.2, 2.3, 2.4 [IpakTrueckue 3aIaHusl,
pa3JIMYHbIE BUIBI Pa3gen 3 Tema 3.1,3.2,3.3 pelaeMble B KOMaHIax.
JeSATeTLHOCTH (TMpeIMETHAS; [TpakTHdeckue,
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UTPOBast; TPy10Bas;
no3HaBaTcCJIbHasd,
HCCIIEeIOBATEIbCKAS 1
MMPOCKTHAA ACATCIbHOCTH;
XY/10’)KECTBEHHO-
TBOpYECKAs; IPOLYKTHUBHAS
JeATEIILHOCTD U IPyTHUe) U
oOuIeHNe JeTe paHHETo U
JIOIIKOJIEHOTO BO3pacTa.

Pazgen 5 Tema 5.1, 5.2, 5.3, 54,

5.5, 5.8,5.9

CaMOCTOSITENIbHBIC U
KOHTPOJIbHBIE paOOTHI

I1K2.2 Co3gaBath
Pa3BUBAIOIIYIO MTPEAMETHO-
MIPOCTPAHCTBEHHYIO CPEy
JUTSL OpraHU3alun
Pa3TUYHBIX BHJIOB
IeATEIbHOCTH U OOILIEHUS
JIETE€ paHHETO U
JIOIIIKOJILHOT'O BO3pacTa, B
TOM YHCJIE JIETEH C
OTpaHUYEHHBIMHU
BO3MOKHOCTSIMU 3JI0POBBSI.

Pa3znea 1 Tema 1.1, 1.2,1.4, 1.5,

1.7

Pazgen 2 Tema 2.1,2.2,2.3,24
Pasgen 3 Tema 3.1, 3.2, 3.3
Paznen 4 Tema4.1,4.3,4.4

NuauBunyansHOE peuieHue
3a7a4 c KOMMEHTApUSIMU,
YCTHOE HU3JI0KEHUSA

IPONIEHHOTO MaTepuaia

I1K3.1 IlnanupoBath u
MIPOBOJIUTD 3aHATHUSA C
JIETHbMH PAHHETO U
JIOLLIKOJIBHOTI'O BO3pacTa.

Pasmen 1 Tema 1.1, 1.2, 1.3, 1.4,
15,17

Pa3zpen 2 Tema 2.2, 2.3

Paznen 5 Tema 5.6,5.7,5.8,5.9

IIpakTuueckue,
CaMOCTOATENIbHBIE U
KOHTPOJIbHBIE PaOOTHI.

IIK 3.2 Co3naBaThb
Pa3BUBAIOIILYIO PEIMETHO-
IPOCTPAHCTBEHHYIO Cpeay,
MO3BOJISOIIYIO
OpraHU30BaTh 00y4YeHUE
JIeTeN PAaHHETO U
JIOIIKOJIBHOTO BO3pacTa, B
TOM YHCJIE JIETEH C
OTpaHUYEHHBIMHU
BO3MOKHOCTSIMU 3/I0POBBSI B
COOTBETCTBHUH CO

Pasnea 1 Tema, 1.3,1.4,1.5,1.7
Pazgen 2 Tema 2.1, 2.4
Pasgen 3 Tema 3.1, 3.2, 3.3
Paznen 4 Tema 4.2,4.3,4.5
Pasgen 5 Tema 5.1,5.2,54,5.5

CamocrosarenbHass  pabota cC
yueOHOU u CIPaBOYHOMN
JUTEPATYpOl TO TPEAMETY IMpH
OCBOCHMM M  3aKpeIUICHUH
HOBOT'O Marepuara.

cnenupuKon

o0pa3oBaTenbHOI

IPOTPAMMBI.

[IK 4.2 OpranmszoBsiBath u | Paznen 1 Tema 1.1, 1.2, 1.3,1.4, | lononHuUTeNbHBIE 3a/laHUsl B
MPOBOJUTH nocyrosymo | 1.5, 1.7 CaMOCTOATEIIbHBIX,
NEeSTENIbHOCTD, Pa3BICUCHUS KOHTPOJIBHBIX U JOMAaIITHUX
B rpymmax jaereit panHero u | Pazgen 3 Tema 3.1, 3.2, 3.3 paborax.

AOHIKOJIBHOTO BO3pacTa.

Pasgen 5 Tema 5.1, 5.3, 5.5, 5.7,

5.8.
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5.I1puMepHBIii nepevyeHb
BOIPOCOB ¥ 32/1aHUIl I IPOBeAeHUS
HUTOTOBOT0 KOHTPOJISI Y4eOHBIX JOCTHKEHUA 00y4ar0oMXCH
MPH peaiu3alum CpeaHero o01ero odpasoBaHus

1. Beipa:keHus 1 UX NpeodpPa30OBaAHMSA:

1.1. Kak HaXoAuTh B HECIIOKHBIX YACTHBIX CIy4yasX 3HAUCHUs KOPHSI, CTEIICHU
jorapupmMa, TPUrOHOMETPUYECKOTO BHIPAXKEHHS HA OCHOBE ONpE/IeICHUH, a B
oO11eM cirydae mpuoOIMKeHHO?

1.2. Kak BBIMOJTHATH HECIOKHBIE MPEe0Opa30BaHuUs BEIPAKCHUM, TPUMEHSIS
OrpaHUYEeHHBIA HA0Op (HOPMYJI, CBI3AHHBIX CO CBOMCTBAMHU CTETICHH,
Jorapu@MoB, TPUTOHOMETPUUECKUX QYHKIHUH (pa3periaeTcs Moib30BaThCs
dbopmynamm)?

2. YpaBHeHUsI U HEPABEHCTBA:

e Kak pemats npocreiiiive nokasaTeyibHbIe, JIOrapuPMUIECKue, ypaBHEHUS U
HEPaBEHCTBA?

e Kak npumeHseTcss METO MHTEPBAJIOB JJIsl PEIICHUS HECTIOXKHBIX PalliOHATbHBIX
HEPaBEHCTB?

3. OyHKUIHU:

e Kak onpenensiercst 3HaueHUE GYHKIIMU IO 3HAYCHUIO apTyMEHTa MpH JIF0OOM
crioco0e 3amanus QyHKINH?

e Kak onpenenstoTcsi OCHOBHBIE CBOMCTBA YMCIOBBIX (DYHKIIHI (MOHOTOHHOCTb,
COXpaHEHHE 3HaKa, SKCTPEMYMbI, HAUOOJIbIlIee U HAUMEHbIIIEE 3HAUCHUS,
NEePUOIMYHOCTD, YETHOCTh-HEUETHOCTH)?

e 1300paxath rpadku OCHOBHBIX DJIEMEHTAPHBIX (DYHKIIMM, OMUCHIBATH
CBOMCTBA ATUX (PYHKIMH, ONUPasCh HA TpaUKU, yMETh UCMOJIb30BATh CBOMCTBA
byHKIUN 11 CPaBHEHUH M OIEHKH €€ 3HAUCHUI.

o Kak HaxoasITCsI MPOU3BOIHBIE JIEMEHTAPHBIX (HYHKITHIA?

o Kak npuMeHsieTcst MpON3BOIHAS JJISI UCCIISOBAHUS (DYHKITMH?

e Kak HaxoauTcs mepBOOOpa3Has U MPUMEHSETCS JIJIsl HaX0XKACHUS MTOJI0IaIn

KPUBOJMHEHHOW Tpanenun?
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IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE:

e OnuceiBaTh B3aMMHOE PACIOJIOKEHHE NPSAMBIX U IIJIOCKOCTEW B IPOCTPAHCTBE,
apryMEHTHPOBATH CBOM CYXJIE€HUS 00 TOM PaclojIOKEHUH;

KoopauHaTel 1 BeKTOpPBI:

e BrpimoaHATE onepanyy HaJ BEKTOPaMH, 3aJaHHBIMU KOOpAUHATaAMU;

e Pemares NpocTenime reOMETpUIECKUE 3aJa4M C UCIIOIb30BAaHUEM CKAJISIPHOTO
IIPOU3BEIECHUS BEKTOPOB.

MHoOrorpaHHuKH, TeJIa U NOBEPXHOCTH BPALLICHHS:

e N300paxkaTh OCHOBHBIE MHOTOTPAaHHHUKH M KPYTJIbIE TEJIa Paclio3HaBaTh Ha
yepTeKax U MOJEIIAX NPOCTPAHCTBEHHBIE (DOPMBI;

e  BBIIOIHATE YEPTEXKHU 110 YCIOBUAM 3a/1a4;

e Pemarh INTAHUMETPUYECKHUE U IIPOCTEUIIINE CTEPEOMETPUUECKUE 3a1aUU

Ha HAXO0KJE€HUE N'€OMETPUUECKUX BEIUUMH (JIIMH, YIJI0B, IUlouiaaeld, 00beMOB);

6.4. Ucnonp30BaTh IIpHU PpCIICHHUN CTCPCOMCTPHUUCCKUX 3adaY INTAHUMCTPUICCKUC
(baKTbI Hn MCTOABI,

IIpuMepHbIe 3a1aHUSA K IK3aMEHY.

x? +10x
-«

Pemnts HEpaBEHCTBO 0.

—5x

1 1 1
Beruucante 104 -404 .52,

Pemnts ypaBHenue —log, (5—x) =log, 2-1.

10.Pemwth HEpaBEHCTBO (%)2+3X <8,

11.PemuTh ypaBHEHHE cos(% +X) = sin(%) .

12.B xy6e ABCDA:B1C1D; u3 Bepmunbl D1 npoBenenst nuaronanu rpaneit D1A; B1Cq

u D1C,CD. Cuenaiite pucyHok. Kak Ha3zpIBaeTCs MHOTOIpAaHHUK C BepiinHamu Dy,
A, By, B?

13.Tpeyronbauk ABC — npsiMOyroJibHbIM U paBHOOEAPEHHBINH ¢ TpsiMbIM yriaoMm C u
runoteny3oi 4cm. Otpe3ok CM mnepneHAuKyIsipeH IUIOCKOCTU TPEYTrOJIbHHKA U

paBeH 2cMm. Haitaure pacctositnue ot Touku M g0 npsimoit AB.
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14.BricoTa mpaBUIBHONW YETHIPEXYyroJibHOM mnupamuabl paBHa 10cm u oOpasyer ¢
60KOBBIM pedpoM yroin 45°. Halizure 06beM nupaMu/pl.

15.Ykaxure MpOMEKYTKH BO3pacTaHUs U YObIBAHUS PYHKIMH y =—x* +4x° —3.

16. Haiizure ruiomans (GUIrypsl, orpaHnueHHoi rpadukom ¢ynkuuu f(X)=(Xx+2)? u
npsambeiMu x=0 u y=0.
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