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1. IACHOOPT MPOI'PAMMBI YYEBHOM JUCIHUILIAHBI
OY/.11 MATEMATHKA

1.1. Ob6aacTh NPpUMeEHEeHHUs TPOrPAMMBI

PabGouass mporpamma yuebHo#t muctumimabl OYJI.11 MartemaTuka SBIsSE€TCS YacThIO
MPOTpaMMbl TTOATOTOBKHU CIIEIIUATIMCTOB CpeAHEro 3BeHa B cooTBeTCTBUM ¢ PI'OC no cnenuansbHOCTH
CIIO 40.02.01 IIpaBo u opraHu3amus COUAIBLHOTO obecreueHrst 0a30BbIM YPOBEHbD.

Pabouas nporpamma y4yeOHON AMCHUILIMHBI MOKET OBITH UCIOJIH30BaHA B JIOMOJHUTEIBHOM
npodecCHOHATLHOM O0pa30BaHMHM B pPAaMKax peai3allid IMPOrpaMM IEPETOATrOTOBKM KaJpOB B
yupexaenusx CII1O.

1.2. MecTO AUCHUILIHHBI B CTPYKTYpPe OCHOBHON NMpogeccHoOHAILHOH 00pa3oBaTeIbHOM
NMporpamMMbI:

Vuebnas mucuummaa OY][.11 Marematuka B coorBerctBun PI'OC CIIO Bxoaut B
o0mieo0pa3oBaTebHbId LHMKJI M OTHOCHTCA K 001eo0pa3oBaTeNbHBIM YYEOHBIM IUCIHUILTHHAM
(6a30BBIM)

1.3. Heam wu 3agaum JUCHUIUVIMHBI — TpPeOOBaHUS K Ppe3yJbTATaM OCBOEHUsI
AUCIHUTLTUHBI:

Iesu ocBOEHHMS TUCHUTLTAHBI:

— obecrnieueHue CcHOPMHUPOBAHHOCTU TMPEACTABICHUI O COIMANBHBIX, KYIbTYpHBIX H
UCTOPUYECKHX (haKTOPaX CTAHOBJICHUSI MATEMATHKU;

— obecrnieueHre c(HOPMHUPOBAHHOCTH JIOTHUECKOTO, AITOPUTMHYECKOTO M MaTEeMaTHYECKOTO
MBIIUICHHUS;

— obecrnieueHue cOPMUPOBAHHOCTA YMEHUN MPUMEHSATH MOJNy4YE€HHBIC 3HAHUS TIPU PEIICHUU
pa3IUYHBIX 33]1a4;

— obecrieueHne cHOPMHPOBAHHOCTH MPEJACTABICHWM O MareMaTHKEe KaKk dYacTd
00MIeYeI0BeUECKON KYJIBTYpPhl, YHUBEPCATLHOM SI3bIKe HAayKH, TO3BOJISIONIEM OIMCHIBATH U W3Yy4aTh
peabHBIE TIPOTICCCHI U SIBJIICHUS.

3agauyu ocBOEHHS TMCUUIIUHBI

— pacHIMpeHHe U CHCTeMaTu3alusl CBEJCHUH O (YHKIMAX, H3y4yeHHUE HOBBIX KJIACCOB
3JIEMEHTAPHBIX (DYHKIIMIA;

— pacIIMpeHue W COBEPIICHCTBOBAHWEC MAaTEMATHUYECKOTO ammapara, c(hOpMHpPOBAHHOTO B
X0/J1e TIOTy4YeHHsI 00IIEro MOJIHOTO 00Pa30BaHNUS;

— pacmMpeHue M yriryOJieHue TPEJICTABICHUH O MAaTeMaTHKe KakK JJIEMEHTE YelIOBEYEeCKOU
KYJIBTYPBI, O IPUMEHCHUH €€ B MPAKTHKE.

B pe3ynbrare ocBOeHUS AUCHUTUIMHBI 00 yJAIOUTHIICS 10JIKEH YMeTh:

— BBINIOJIHATH TOXKIECTBEHHbIE IMpeoOpa3oBaHUs BBIPAKEHUHM, COAEpXKAIIUX CTENEHHBIE,
MOKa3aTeIbHbBIC, IOTAPU(PMHUIESCKHE U TPUTOHOMETPUUICCKUE BRIPAKCHHUS,

— CTpOUTH TpaviKu CTEIIEHHOM, MMOKa3aTeIbHOM, Jorapu(MUUECKON U TPUTOHOMETPUICCKUX
yHKumMH;

— pemiath NpocTelIe YpaBHEHNUS U HEPABEHCTBA, COJIEPIKAIIIE CTEIICHHBIE, TOKa3aTeIbHbIC,
nJorapu(pMUUECKHE ¥ TPUTOHOMETPUYECKUE (DYHKITUH;



— M300pakaTh TeoOMeTpHuYecKue (GUIypbl Ha YepTeKe U MPOU3BOAUTH MPOCTEHIIHE
MOCTPOEHHUS Ha TUIOCKOCTH;

— BBIIIOJIHATD ONEPALMU HAJl BEKTOPAMHU U II0JIb30BaThCS CBOMCTBAMHU ITUX ONEpaLiil.

B pe3ynbraTe 0CBOCHUS TUCHUIUIMHBI O0yYaIOIIHIICS 10J17KeH 3HATh:

— CBOIicTBa apu(METHUECKOTO KOPHS HATYPAIbHOM CTENCHH;

— CBOWCTBA CTENEHHU C PALlMOHAIBHBIM MOKa3aTelleM;

— cBolcTBa JIOrapu(MoB 1 OCHOBHOE JIOTrapu(PMUUECKOE TOKIECTBO;

— OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI;

— TaOJIMITY IPOU3BOIHBIX dJIEMEHTAPHBIX (DYHKITHIA;

— aKCHMOMBI CTEPEOMETPHH, OCHOBHBIE MOHATHS U YMETh NMPUMEHSITh UX MPU PEUICHUH 3a/1ad
MaTeMaTUKH B PO EeCCHOHATBHON AesITeIbHOCTH U TIPU OCBOCHHUHU.

1.4. Conep:xkanue y4eOHOH JUCHUIUIMHBI OPHEHTHPOBAHO HA TMOATOTOBKY
o0y4arommxcsl K OCBOCHHIO M OBJIA/ICHUIO CJIeYIOIIMX KOMIIeTeH M :

OK 1. IloHnMaTh CyHOIHOCTH W COIMAJBHYIO 3HAYUMOCTH CBOEW Oymymieid mpodeccun,
MPOSIBIIATH K HEW YCTOMYMBBIN UHTEPEC.

OK 2. OpraHu3oBbIBaTh COOCTBEHHYIO [€SATENBHOCTh, BbIOMPATh TUIOBBIE METOABI U
CHOCOOBI BBINOJIHEHUS TPO(ECCHOHANIBHBIX 3a/1a4, OLIEHUBATh UX 3((HEKTUBHOCTh U KaueCTBO.

OK 3. [IpyHUMaTh perieHus B CTAaHJAPTHBIX U HECTAHJAPTHBIX CUTYallUsX U HECTH 3a HUX
OTBETCTBEHHOCTb.

OK 4. OcymecTBiasiTh MOUCK U HCIONb30BaHUE HHPOpPMALUU, HEOOXOJUMOW s
3¢ (}EeKTHBHOTO BBITIOJHEHUS TPO(ECCUOHATBHBIX 3a1a4, MPo(ecCHOHALHOTO W JIMYHOCTHOTO
pa3BUTHSA

OK 5. Hcmomp3oBaTh  MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIE  TEXHOJIOTHH B
npodecCHOHATBHOM 1A TEIbHOCTH.

OK 6. Paborarb B KOJJIEKTHBE U KOMaHJIe, 3(PQPEKTUBHO OOLIATbCA C KOJUIETaMH,
PYKOBOJICTBOM, NTOTPEOUTENISIMHU.

OK 7. bparb Ha ce0s OTBETCTBEHHOCTHh 3a PabOTy UYIEHOB KOMAaH[bI (IOJYMHEHHBIX),
pe3yNIbTaT BHINOJIHEHUS 3a/1aHUH.

[IK 1.4. OcymiecTBasTh ycTaHOBNIEHUE (HA3HAUYEHUE, TIEPEpaACUET, MEPEBO/T), UHIECKCAIHIO
U KOPPEKTUPOBKY NEHCHM, Ha3HaYeHHE MOCOOMIl, KOMIIEHCAIIMl U JPYTUX COLMAIbHBIX BBIIUIAT,
UCIOJIB3YS UH(POPMAIIMOHHO-KOMIIBIOTEPHbIE TEXHOJIOTHH.



O01mme KOMIETEHIINHT

IInanupyemsble pe3yJbTaThl 00yUeHHs

I[I/ICIII/II[J'II/IHaprIe

OK 01 Tlonumath CyIIHOCTh
U COLUUAIbHYIO 3HAaYMMOCTh
cBoci Oymymiedt mpodeccuu,
MIPOSIBJIATH K HEH
YCTOMYUBBIN UHTEPEC.

Oo6mue
B yacTtu Tpy10BOr0 BOCIIUTAHUS:
- TOTOBHOCTH K TpPyAY, OCO3HAHHE IICHHOCTH
MacTepCTBa, TPYI0II00HE;
- TOTOBHOCTH K aKTHBHOﬁ ACATCIIbHOCTHU

TEXHOJIOTUYECKOW U COIMAIbHON HAaINpaBICHHOCTH,
CIIOCOOHOCTh ~ HWHHIIMUPOBATH,  IUIAHUPOBATH U
CaMOCTOSITENTFHO BBITIOJHATH TaKYIO 1EATEIbHOCTB;

- WHTEpeC K pasnuvHbIM chepam mpodeccrnoHaIbHOM
NeSITeIbHOCTH,

OBnanenue YHUBEPCATbHBIMU
MO3HABATEIbHBIMU JIEHCTBUSMHU:

a) 0a30BBIC JJOTUYECKHUE JICHCTBHS:

- CaMOCTOSITENNbHO (HOPMYIHUPOBATh U aKTYAIU3UPOBATH
pobJIeMy, pacCMaTpHUBATh €€ BCECTOPOHHE;

YIeOHBIMH

- YCTaHaBIMBATh CYIICCTBCHHBI TPU3HAK  WJIH
OCHOBaAHUA JJISA CpaBHCHI/IH, KHaCCI/I(l)I/IKaIII/IH 158
0000I1IEeHHS;

- ompeAensATh  LEAM  JACATEIBHOCTH,  3aJ1aBaThb

[1apaMeTpbl U KPUTEPUU UX JOCTUKEHHUS,

- BBIABJIISATH 3aKOHOMepHOCTI/I nu HpOTI/IBOpe‘II/IH B
paccMaTpuBaeMBbIX SIBJICHUSIX; - BHOCHTh KOPPEKTHBHI B
JACATCIIBHOCTDh, OILICHHMBATH COOTBCTCTBHUC peSy.TII)TaTOB
neiaaM, OICHUBATh pI/ICKI/I HOCJ'IQI[CTBI/II\/'I ACATCIIBHOCTH,
- pa3BUBaTh KPEATHBHOE MBIILICHUE TPH PEIICHUU
KU3HEHHBIX TpoOIIeM

0) 0a30BbBIE UCCIIEIOBATEIIbCKUE ACHCTBUS:

- BIQACTh HABBIKAMHU Y4eOHO-HCCIEIOBATEIbCKON U
MPOCKTHON  JIEATCIIBHOCTH, HABBIKAMHU pa3peIieHus
npobiem;

-BIIQJIETh METOJIaMH JIOKA3aTeNbCTB, AITOPUTMaMHU PEIICHUs 3aj1ad,
yMeHue (GopMynupoBaTh ONpPEACTCHHS, AaKCHOMBI U TEOPEMBI,
NPUMEHSTh WX, TPOBOJMTH [[OKAa3aTeIbHBIC PACCYXKICHUS B X0/
peleHws 3a1a4;

- YMETh OTEpPUPOBATh MOHITUSIMHU: CTEIICHb YMCIIA, JIorapudM ducia,
YMEHHUE BBITIOJHATH BBIYUCICHHE 3HAYCHWH H TpeoOpa3oBaHUs
BBIDOKEHUI CO CTeNmeHsAMH W Jiorapudmamu, mpeoOpa3oBaHuUs
JTPOOHO-PAlIMOHATIBHBIX BBIPAKECHHUI;

- YMETh ONEPUPOBATh MOHATUSMU: PAllHOHAIBHBIC, HPPAIIHOHAILHBIC,
MOKa3aTeJbHbIE, CTETICHHBIE, JorapupMHUECKHe,
TPUTOHOMETPHUUYECKHE YPAaBHEHHSI U HEPABEHCTBA, X CUCTEMBI;

- YMETh ONIEpUPOBATh MOHATUSAME: (HYHKIHS, HETIpephIBHAS (DYHKITHS,
NpOM3BOJIHAs, MEpBOOOpa3Has, OIpEeNeHHBI MHTEerpail; yMeTb
HaXOJWUTh TPOU3BOJIHBIC JJIEMEHTAPHBIX  (YHKIWH, HCIIONB3YS
CIpaBOYHBbIE MaTepuallbl, HCCIeNOBaThb B MPOCTEHIIMX CIydasx
(yHKIIMM Ha MOHOTOHHOCTB, HAXOJWUTh HAHOOJBIINE U HAUMEHBIINE
3HaYeHUs  QYHKUMH;  CTPOUTh  TIpaduUKM  MHOIOWIEHOB  C
WCIOJB30BAHNEM arlllapara MaTeMaTHYeCKOro aHaIN3a; NPHUMEHSTh
MPOU3BO/IHYIO TIPU PEIICHUH 3a/1a4 Ha JBM)KEHUE; pelaTh MPaKTHKO-
OpPHEHTHPOBAHHBIE 3a7]a4l HAa HAaNOOJbIINE U HANMEHBIIINE 3HAYCHUS,
Ha HaXxO0X/IEeHUE MyTH, CKOPOCTH U YCKOPEHUS;

- yYMETh ONEpUpOBaTh TOHATHSAMH: palMOHATbHAs  (QYHKIHS,
nokaszaTenbHass (YHKUUS, CTerneHHas (YHKIMA, JorapupmMuyuecKas
GbyHKIMSA, TpUroHOMeTpuyeckue (QyHKIMH, oOpaTHbIe QYHKIINU;
YMEHHUE CTPOUTh TpapuKd U3yYEHHbIX (YHKIHMHA, HCHOIb30BAThH
rpadMKy TPU M3YYEHUH TPOLECCOB M 3aBHCUMOCTEH, TIPU pEIICHUH
3a1a4 U3 JPYruX y4yeOHBIX MPEIMETOB U 3ajau U3 pealbHOW >KU3HHU;
BBIpaXaTh GOPMYITAMHU 3aBUCIMOCTH MEX]Ty BETHUNHAMU;

- YMETh pellaTh TEKCTOBBIC 33Ja4Yl Pa3HBIX THIOB (B TOM YHCIE Ha




- BBIBISITH  NPUYMHHO-CJICJICTBEHHBIE  CBSI3M U
aKTyallu3UpoBaTh 3ajady, BBIIBUraTh THUIOTE3y €€
pelieHusl, HaxOAUTh apryMEeHThI JJiA J10Ka3aTeIbCTBa
CBOMX YTBEpP>KICHHI, 3a7aBaTh apaMeTpbl U KPUTEPUU

peuieHus;

- aHaJM3HMPOBAThH MOJIYYEHHBIE B XOJ€ PEUICHUS 3aa4u
pe3yibTaThl, KPUTHYECKH OLICHUBATh ux
JIOCTOBEPHOCTh, IIPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

- YMEThb TEPEHOCUTh 3HAHUS B IO3HABATCIBHYIO WU
HpaKTquCKYIO O6J'IaCTI/I KHU3HECACATCIIbHOCTH,
- yMeThb HUHTErpUpPOBaTh 3HAaHUA U3
MPEAMETHBIX 00JIaCTeH;

- BBIJBUIaTh HOBBIC HJCH, IpeUIaraTh OPUTHHAIbHBIC
IIOOXOAbI n peIHCHI/IH; n CHOCO6HOCTI) nx
HCIIOJB30BaHMS B IO3HABATENLHOH M COLHAIBHOMN
IIPAKTUKE

Pa3HbIX

IPOIICHTHI, TOJIM U YacTH, HA JBIKEHHE, paboTy, CTOMMOCTh TOBapOB
U YCIyr, HaJOId, 3aJa4d U3 OOJaCTH YNpaBJIEHUSA JMYHBIMU U
CeMEHHBIMU (MHAHCAMH); COCTABIATH BBIPAXKCHHSA, YPaBHEHUS,
HEPAaBEHCTBA M HX CHCTEMBl II0 YCIOBHIO 3a/Jayd, MCCIEA0BATh
NOJIY4YEHHOE PELICHHE U OLEHUBATh IPaBIONOJ00HOCTh PE3YIbTATOB;
- yMeThb OIEpUpOBaTh NOHATHAMM: CpeAHee apUPMeTHUECcKoe,
MeaMaHa, HanboJblee M HauMEHbIlIee 3HaUeHUs, pa3Max, JIUCIepCHsl,
CTaHJApTHOE OTKJIIOHEHHWE YHMCIOBOTO Ha0Opa; yMeTb MW3BIIEKATh,
MHTEPIPETHPOBATh MH(POPMAIUIO, MPEACTABICHHYIO B TaOnHIax, Ha
auarpammax, —rpa@ukax, OTpaKalollyl0  CBOMCTBa  pealibHBIX
MPOIIECCOB M SIBICHWH; TPEACTaBIATh HH()OPMAIMIO C TOMOIIBIO
TabJaUIl M AuMarpaMM; HMCCIeI0BaTh CTATHCTUYECKHUE JaHHBIE, B TOM
9Huciae ¢ TNPUMEHEHHEM TpadUiecKuX METOJOB M  OIJIEKTPOHHBIX
CPEICTB;

- YMETb OIIEpUPOBATH MOHATHAMU: CIYYalHBIM OINBIT U CIIy4aiiHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHUS; YMEHHE BBIYHCIATDH
BEPOSTHOCTh C MCIOJB30BAaHUEM Ipa@UUEeCKUX METOOB; MPUMEHSIThH
(bopMyJIBl CIIOKEHUS M YMHOXEHHS BEPOSTHOCTEH, KOMOMHATOpPHBIE
(bakTbl U QopMyabl MPH PEUIEHUM 3a/ay; OLIEHUBATh BEPOSITHOCTH
peanbHBIX COOBITUH; 3HAKOMCTBO CO CIyYalHBIMH BEIMYHMHAMU;
yYMEHHE NMPUBOAUTH NMPUMEPHI MPOSBIEHUS 3aKOHA OOJBUIMX YHUCEI B
HOPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSIX;

- yYMeThb ONEpUpOBaTh MOHATUSAMHU: TOYKa, IMpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, [JBYIPaHHBI YIroj, CKpEIIMBAIOIIUECS IPSMBIE,
NapaJUIeIbHOCTD U MEPIEHIUKYIAPHOCTD MPSMBIX U INIOCKOCTEH, YOI
MEXY MPSIMBIMHU, YTOJI MEXKIY NPSAMON U IJIOCKOCTBIO, YTOJI MEXKIY
IJIOCKOCTSIMHU, PACCTOSHHE OT TOYKH [0 IUIOCKOCTH, PACCTOSTHUE
MEXAYy MpsIMBIMH, pAacCTOSHUE MEXAY IIJIOCKOCTSAMHU; YMEHHUE
UCIOJb30BATh IPU PEIICHUH 3a/ad H3y4eHHbIE (aKTbl M TEOPEMbI
TUTAHUMETPUH; YMEHHUE OIICHUBATh pa3Mepbl 0OBEKTOB OKPYIKAIOIIETO
MHpa;

- yMETb OIIEpUpOBaTb IOHATUSAMHU: MHOTOTPAHHUK, CEUYEHHE
MHOTOIpaHHMKa, Ky0, apajiesienune1, Npu3Ma, nupamMmuaa, Gpurypa u
MOBEPXHOCTh BpAIICHUs, IWJIMHIAP, KOHYyC, map, cdepa, ceueHHs




Gurypsl BpalieHus, IUIOCKOCTb, Kacaromasicsi cdepbl, LWIMHIPA,
KOHyca, IUIOIIAAh TIOBEPXHOCTH MHpPaMUIbl, IPU3MBI, KOHYCa,
HWIMHAPA, IUIomanb cdepbl, 00beM Kyba, MPSIMOYrOJILHOTO
napasuiefienunena, MUpaMHuIbl, MPU3MBI, IUIMHIpPA, KOHYyca, IIapa;
YMEHHME U300pa)kaTb MHOTOTPAaHHUKU M MOBEPXHOCTH BpALICHMS, UX
CeUeHUs OT pPYKH, C TOMOUIbI0 YEPTEeKHBIX HHCTPYMEHTOB H
JNEKTPOHHBIX CPEACTB; YMEHHME paclo3HaBaTb CHMMETPHUIO B
IIPOCTPAHCTBE; YMEHHE PACTIO3HABATDH MTPABUIIbHBIE MHOTOTPaHHUKH;

- YMEThb OIEpUpPOBaTh NOHSTHUSAMU: JIBUKEHHE B IPOCTPAHCTBE,
nofo0HbIe (GUTYpPHl B TMPOCTPAHCTBE; HUCHOIL30BaTh OTHOIICHHE
TUTOIIAJICH TIOBEPXHOCTEH U 0ObEMOB MOJOOHBIX (DUTYP MPH pEIICHUN
3ajau;

- YMEeThb BBIYMCIATH T'€OMETPUYECKHE BEIUYMHBI (AJIMHA, Yrod,
IUIOMIA/lb, O0BEM, IUIONIAJb MOBEPXHOCTH), HCIOJB3Yys H3yUEHHBIE
(hOpMYJIBI B METOIBI;

- yMeTb OINEpUpPOBaTh TMOHATHUSAMHU: TMPSAMOYTOJbHAas CHCTEMa
KOOpJMHAT, KOOPJAMWHAThl TOYKH, BEKTOp, KOOPJIMHATBI BEKTOpA,
CKaJISIpHOE MPOU3BEACHUE, YTOJ MEXAY BEKTOpPaMHU, CyMMa BEKTOPOB,
MIPOU3BEICHNE BEKTOPA HA YMCIIO; HAXOJIUTh C MOMOIIBI0 U3yYEHHBIX
(opMysT KOOpPIUHATHI CEPEAUHBI OTPE3Ka, PACCTOSHUE MEXIY IBYMS
TOUYKaMU;

- yMeTb BBIOMpaTh MOAXOIAMIMNA H3Yy4EHHBI METOA Ul pelieHUs
3a/layM, pacro3HaBaTh MaTemMaThyeckue (PakThl U MaTeMaTUYEeCKHe
MOJICIM B MPUPOJHBIX M OOIIECTBEHHBIX SBJICHUSX, B HCKYCCTBE;
YMEHHE  MNPHUBOJUTH  MPUMEPbl  MATEeMAaTUYECKUX  OTKPBITUI
POCCUICKON U MUPOBOM MaT€MaTUYECKOU HAYKHU.

- YMETh ONEpPUPOBaTh MOHATHSAMU: ONpEIeNIeHre, akcuoMa, Teopema,
CIIEICTBUE, CBOMCTBO, IIPHU3HAK, JOKA3aTEIbCTBO, PaBHOCHUJIbHBIE
hopmMyITUpOBKH; yMeHUe dbopMyIHUpOBaThH obpaTtHoe u
MPOTHBOIOJIOKHOE  YTBEpXKJAEHHE, NPUBOAUTH  TNPUMEPHl U
KOHTPIIPUMEPHI, HCIOJB30BaTh METOJ] MaTeMaTHYeCKON WHIYKIIHH;
MIPOBOJUTH JIOKA3aTEJIbHbIE PACCYXJIEHUS IpU pELIECHUM 3ajad,
OLICHUBATh JIOTUYECKYIO MTPaBUIIBHOCTh PACCyKICHHUI;

- YMEThb OINEPUPOBAaTh NOHATHUSIMU: MHOXKXECTBO, IOJMHOYECTBO,




Olepaldy HaJ, MHOXXECTBAMH; YMEHHE HCIIOJIb30BaTh TEOPETHKO-
MHO)KECTBEHHBII amnmapar sl ONHCaHMS pEalbHBIX IIPOLECCOB U
SABJICHUA TPH PEHICHUH 33134, B TOM YHCIE M3 JAPYIHX Y4eOHBIX
IPEIMETOB,

- YMETh OIEpUPOBaTH MOHATUSAMHU: Tpad, CBI3HBIN rpad, Iepeso,
IIUKJI, Tpad Ha IUIOCKOCTH; YMEHHE 3a/laBaTh M OIMUCHIBATH TIpadbl
Pa3IMYHBIMU CIIOCOOAMU; MCIIONIB30BaTh rpadbl MPH PELICHUHN 33/1ay;

- yMeTb CBOOOJHO  ONEPHPOBAaTH  IMOHATHSIMHU:  COYCTAHUE,
NEePECTAaHOBKA, YHCJO COYETAHWM, YHCIO TMEPECTAaHOBOK; OWHOM
HproToHa; yMEeHHME TpPUMEHATH KOMOMHATOpDHBIE  (AaKTBHI |
paccyXIeHHs Ui pelIeHus 3a71ad;

-yMETb ONEepUpPOBaTh MOHATUAMU: HATypaJbHOE YHUCIIO, LIEI0E YUCIIO,
OCTaTOK II0 MOJYIIIO, PallMOHAIBHOE YHUCIIO, UPPALMOHATIBLHOE YUCIIO,
MHO)KECTBAa HAaTypaJbHbBIX, IIEJbIX, PAIlMOHATBHBIX, ACHCTBUTEIBHBIX
YHCceNT, YMEHHE HCIOJIh30BAaTh IMPHU3HAKH JEIMMOCTH, HAaMMEHBIIUN
OO0IIMii enuTeNs U HaMMEHbIee oomiee KpaTHoe, anroput™M EBkinaa
MpHU pEIICHUH 3a7ad; 3HAKOMCTBO C Pa3UYHBIMU ITO3WUIIHOHHBIMHU
CHCTEMaMM CUMCIICHUS;

- yMeTh CBOOOJHO OINEPUPOBATh MOHITUSMHU: CTENEHb C IEJIBIM
mokaszaTejieM, KOpeHb  HAaTypaJlbHOM  CTENeHH, CTeNeHb ¢
palMoHANBPHBIM  TIOKa3aTeleM, CTENeHb C  JCWCTBUTEIHLHBIM
(BelleCTBEHHBIM) IOKa3aTesieM, JiorapudM 4ucia, CUHYC, KOCUHYC U
TaHTEHC MTPOU3BOJILHOTO YHCIIA,

- yYMeThb ONEpUpPOBATh TMOHATHSAMU: TOXKIECTBO, TOXKIAESCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPAaBEHCTBO, CHCTEMa YpPaBHEHUH H
HEPaBEHCTB, PAaBHOCUJIBHOCTh YpPAaBHEHMH, HEPABEHCTB M CHCTEM,
panMoHaNbHBIe, HWpPPAlMOHATBHBIE, TIOKa3aTeNbHbIC, CTETNICHHBIC,
Jorapu(pMHUECKUe, TPUTOHOMETPUYECKHE YPaBHEHHs, HEPAaBEHCTBA U
CHCTEMBI; YMEHHE pellaTh ypaBHEHHUS, HEPAaBEHCTBA M CUCTEMBI C
MOMOIIIBIO PA3JIMYHBIX MPUEMOB; pelllaTh YpaBHEHHs, HEPABEHCTBA U
CHCTEMBI C MapaMeTpoM; NMPHMEHSTh ypaBHEHHS, HEPaBEHCTBA, MX
CHCTEMBI JJIs1 PELICHUS MaTEeMaTHUECKUX 3a/1a4 U 3a7a4 U3 Pa3IHIHbIX
obJacTell HAyKW W peaJIbHOW KU3HH;

-yMeTh CBOOOJHO ONEPUPOBATh MOHATUSAMHU: TpaduK (QYHKIUH,




oOpatHast (QyHKIUSA, KOMHO3MLMUS (GYHKUWH, JTHHEHHas (QyHKIMS,
KBaJpaTHuHas (QyHKIMs, cTerneHHass QyHKIMS ¢ LEIbIM IT0Ka3aTeleM,
TPUTOHOMETpUYECKHE (YHKIHMU, OOpaTHBIE TPUTOHOMETPHUYECKUE
(GyHKIMH, TOKaszaTesibHas M Jorapupmudeckas (QyHKLIHU; yYMEHHUE
CTpOUTH TpapuKH (PYHKIMH, BBIIOIHATH MpeoOpazoBaHus rpaduKkoB
ynxumii;

YMEHHUE UCTIONIb30BaTh TpapuKu QYHKIUN JUI U3y4EHUs IPOIIECCOB U
3aBUCUMOCTEH NpHU pelleHUH 3a/1a4 U3 IpYrux y4eOHbIX MPEIMETOB U
U3 pealbHOW JXKU3HH, BBIPAXKATh (OPMYIAMHU 3aBHCHUMOCTH MEXIY
BEJINYMHAMU;

yMEHHE CBOOOTHO OMNEPUPOBATH MOHATHUSMH: YETHOCTh (DYHKIIHH,
HNEePUOTUYHOCTh (DYHKIIMH, OTPAHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
¢byHKIMK, SKCTpeMyM (QYHKIUHM, HauOoJbIIee ¥ HaWMEHbIIEe
3HaYeHHUs (QYHKIMM HA  TNPOMEXKYTKE; yYMEHHE  IPOBOJAUTH
uccienoBaHue PyHKINY;

YMEHHUE HCIOJIb30BaTh CBOMCTBA U rpaduku (YHKUUN JUIS pelIeHus
ypaBHEHHIA, HEPaBEHCTB W 3ajad C TapamMeTpaMmu; H300pakaTh Ha
KOOpDAMHATHOM  IUIOCKOCTM  MHOJKECTBA  pEIICHUH  ypaBHEHMH,
HEPaBEHCTB U UX CHCTEM;

- yMeThb CBOOOJHO ONEpUPOBaTh MOHATHUSMU: IOCIEAOBATEIBHOCTD,
apupMeTHUecKas ~ TpOTpeccusi,  TeOMETpHUYecKash  Iporpeccus,
OeCKOHEUHO YyObIBaloIlasi TIeOMETpHuYecKass Mporpeccusi; yMeHue
3aJaBaTh IOCJIEIOBATEIBHOCTH, B TOM YHCIE C TIOMOIIBIO
PEKYpPPEHTHBIX (HOpMyT;

- yMEThb OIEpPUPOBaTh MOHATUAMHU: HENPEPBIBHOCT (YHKIINH,
acUMIITOTHl Tpaduka (yHKIMHM, TepBas U BTOpas MPOU3BOJHAS
(GyHKIIMM, TEOMETPUYECKHM U (U3MYECKUH CMBICI MPOU3BOIHOM,
nepBooOpa3Hasi, ONpeJeNeHHBI MHTEerpall; YMEHHE HaXOJUTh
acUMITOThl rpaduka (YHKLUHH; YMEHHE BBIUUCIATH IPOU3BOJHBIE
CYMMBI, TPOU3BEACHHUS, YACTHOTO U KOMIO3ULUHU (QYHKIUH, HAXOIUTh
ypaBHEHHUE KacaTeIbHON K rpaduKy ¢ yHKIIHNH;

YMEHHUE HCIOJb30BaTh MPOU3BOAHYIO Il HCCIeNOBaHUSA (YHKIHH,
JUI HAXOKAECHUS HAWJIy4lIEero pelieHusl B IPUKIAJAHBIX, B TOM YHUCIIe
COLMAIIBHO-)KOHOMHYECKMX W (U3MYEeCKMX  3ajayax,  Jjs
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ompeJieJICHUs CKOPOCTH U YCKOPEHUS; HAXOJAUTh IUIOMIAAU U 0OHEMBI
buryp ¢  TOMOIIbIO  HHTErpaja;  MNPUBOAUTH  MPUMEPHI
MaTeMaTHYeCKOT0 MOIEIUPOBAHHS C MOMOUIBbIO AU depeHInaIbHbIX
YpaBHECHUH;

- yMeThb  ONEpUPOBATH  MOHATUSIMHU:  KOMIUIEKCHOE  YHCIIO,
CONPSDKCHHBbIE ~ KOMIUIEKCHBIE  4YHMCIIa, MOAYJIb U  apryMEHT
KOMIUIEKCHOTO  YHcia, (opMa 3amucd  KOMIUIEKCHBIX — YHCEN
(reomeTpuueckasi, TPUTOHOMETpUYEcKass U anredOpandeckas); yMeThb
IPOU3BOIUTH apu(PMETUISCKUE JCHUCTBHS C KOMIUICKCHBIMU YUCIIAMU;
NPUBOAUTH MPUMEPHI HCIIOJIB30BaHUS KOMIUJIEKCHBIX YHCEN;

- yMeTh  CBOOOJHO  OINEpPUPOBATh  TOHSATHUSAMH:  CpEIHEE
apudmeTrnyeckoe, MeauaHa, HauOoIblllee U HAUMEHbIIEe 3HAYCHUS,
pa3Max, JWCIEepCHsl, CTaHIApTHOE OTKJIOHEHHE Ul OIMCaHUs
YUCJIOBBIX JAHHBIX; YMEHUE UCCIEA0BATh CTATUCTUYECKUE JaHHBIE, B
TOM YHCJIE C MPUMEHEHUEM TpapUYeCKHX METOJOB U DJICKTPOHHBIX
CpencTB; TpadUyecKd HCCIEN0BaTh COBMECTHBIE HAOMIOJACHUS C
MOMOIIBIO JUarpamMM pacCeUBaHUs U JIMHEHHON PErPECCUU;

- YMETh HaXOIUTh BEPOSTHOCTU COOBITHI C HCIOJIB30BAHUEM
rpagu4YecKux METOJOB; MPUMEHSTh IS peIIeHus 3a1ad (HOpMYJIbI
CIOKEHHMsI W YMHOXKEHHUS BEpOsATHOCTEH, QopMynay IOITHOM
BepOsITHOCTH, Gopmyny bepHymiu, komOuHatopHble (akTel U
(OpMyIbI; OIEHUBATh BEPOSTHOCTH pEabHBIX COOBITHI; YMEHHE
OTIEpUPOBATh TIOHATHSAMU: CIIydailHas BEJIMYWHA, paCIpeIeiICHNUe
BEpOSITHOCTEH,  MareMaTH4ecKoe  OXHUAAHWE,  JUCIepcus |
CTaHIAapTHOE  OTKJIOHEHHWE  CIy4yallHOW  BeNIMYUHBL,  (YHKIHH
pacrpesienieHdss W IUIOTHOCTM PaBHOMEPHOIO, IOKA3aTelbHOIO U
HOPMaJbHOTO pacIpeleieHHil; yMEHHE HCIONb30BaTh CBOICTBa
W3YYEHHBIX pACTpPENeeHUN [UIsl pElIeHHs 3a/iay; 3HAKOMCTBO C
MOHATHSMHM: 3aKOH  OOJBIIMX  4YHCEd, METOJbl BBHIOOPOUYHBIX
WCCIEAOBaHUM; yMEHUE MPUBOAUTH NPUMEPHI MPOSIBICHUS 3aKOHA
OO0JIBIINX YKCEN B IPUPOAHBIX U OOIIECTBEHHBIX SIBIICHUSX;

- yMeTh CBOOOJHO OIEpUPOBATh TMOHATUSIMHU: TOYKa, MpsAMas,
IJIOCKOCTh, MMPOCTPAHCTBO, OTPE30K, JIYY, INIOCKUH YTroJl, IBYTPAHHBIN
yroji, TpEeXrpaHHbI yroj, TMepeceKaronIrecs, MnapaulelibHble U
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CKPEILIMBAIOIIUECS MPSIMBIE, TAPAIIEIIEHOCTD M MEPIIEH ANKYISIPHOCTh
OPSIMBIX U IJIOCKOCTEH, YroJI MEXAY MPSIMBIMHU, YTOJI MEXKAY IPsIMON
U TUIOCKOCTBIO, YTOJI MEKY TUIOCKOCTSIMH; YMEHHE UCIIOIb30BaTh MPH
pEIlIeHNH 3a/1a4 U3yuyeHHbIe (PaKThl U TEOPEMBI TUIAHUMETPHUH; YMEHUE
OLICHUBATh pa3Mepbl OOBEKTOB B OKpYXKAlOIIEM MHpe; yMEHHUE
OTEepUPOBATH MOHATHSIMH: MHOTOTPAHHUK, CEYEHHE MHOTOTPAHHHUKA,
NpaBWIBHBIA ~MHOTOTpaHHMK, TpU3Ma, NHUpamuna, ¢urypa
MOBEPXHOCTh BpallleHUs, LUWIMHIP, KOHYC, map, cdepa, pa3BepTka
MOBEPXHOCTH, CEYCHHS KOHYCa W IMJIMH/PA, MapajuiebHbIE OCH MU
OCHOBaHHWIO, CEYEHHME Iapa, IUIOCKOCTh, Kacawmascs cdepsl,
OWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEYCHHE MHOTOTPaHHHKA,
n300pakaTb MHOTOTPAaHHUKHU, (PUTYpPHI M MMOBEPXHOCTHU BpAIICHUS, UX
CEUeHHsI, B TOM YHCJIE C IOMOIIBIO 3JEKTPOHHBIX CPEACTB; YMEHHUE
OPUMEHATh CBOWMCTBA TE€OMETPUYECKHX (UTYp, CaMOCTOATEIHHO
(dbopMyIHpOBaTh  ONpEACTCHHS H3y4aeMblX (uryp, BBIABHTaTbH
TUIOTE3bl O CBOWCTBAX W TPU3HAKAX TEOMETpUYecKux Guryp,
O00OCHOBBIBATh ~ WJIM  ONpPOBEpraTb WX; YMEHHE MPOBOJIUTH
kinaccupukanuo (GuUryp TO pa3IMUHBIM TMPU3HAKAM, BBIOTHSITH
HEOOXOMMBIE JTOTIOJTHUTEIBHBIE TOCTPOCHHUS;

- YMeTb CBOOOJHO OINEPHPOBATH MOHATUSMH: IUIOIIAAb (QUTYPHI,
00beM (UTryphl, BETUYMHA YTJIa, PACCTOSTHAE OT TOYKH JI0 TIIOCKOCTH,
paccTossHuE MEXJy HNpPSIMBIMH, PACCTOSIHME MEXAY IJIOCKOCTAMH,
wiomanas chepsl, IIIOMAaas TOBEPXHOCTH IHUPAMHUIBI, TPUMBL,
KOHYcCa, IWINHAPA, 00beM Ky0a, MpsIMOYroJbHOIO MapauleenuIesaa,
MUpaMHIbl, TMPU3MBI, IMIMHApPA, KOHYyca, IIapa; YMEHUE HaXOIUTh
OTHOIIIEHHE 00BEMOB MOAOOHBIX GUTYP;

- yMeThb CBOOOJHO  ONEpUPOBATh  TOHSATHSIMH:  JIBUKCHHE,
napajieNbHbIA ePeHoC, CHMMETPUS Ha IUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUE TMOM00MS, MOAOOHBIE (GHUTYpPHI;, yMEHHE
pacrio3HaBaTh paBHbIE M MOJO0HBIE (PUTYPBI, B TOM YUCIIE B IPUPOJE,
HCKYCCTBE, apXUTEKType; yMEHHE HCII0JIb30BaTh TIE€OMETPUUYECKHE
OTHOILICHMS, HAaXOAWUTh T'€OMETPHUYECKHE BEIWYHMHBI (JJIMHA, YTrod,
IJI0mMaab, O00BEM) TIPH PEIICHUH 3a7a4 W3 JPYTrux Y4eOHBIX
IIPEAMETOB U U3 PEAIbHON KU3HY,
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- YMETh CBOOOIHO ONEPUPOBATH MOHATUSMU: MPSIMOYTOJIbHAS CUCTEMA
KOOpAMHAT, BEKTOpP, KOOPAMHATHI TOYKH, KOOPJMHATBI BEKTOpA,
CyMMa BEKTOpPOB, IMPOM3BEJCHHE BEKTOpAa Ha YHUCIO, PA3JIOKEHUE
BeKTOpa 1O 0a3ucy, CKaJsIpHOE TMPOU3BEACHHE, BEKTOPHOE
MPOU3BEJICHUE, YIrOJ MEXKIYy BEKTOpaMU; YyMEHHUE HCIOIb30BaATh
BEKTOPHBI M KOOPAWHATHBIM METOJ JJISI PEIICHUS FeOMETPUUYECKUX
3a/1ad = M 3a/Jad  JIPyTUX Y4YEOHBIX TMPEIMETOB; OINEPUPOBATh
MOHATHAMU: Marpuna 2Xx2 u  3Xx3, omnpeaenuTeab MaTpUIlbI,
FEOMETPUUYECKHUI CMBICTT OTIPEICTUTENS;

- YMETh MOJEIHMPOBATH pEalbHbIE CUTyallud Ha SI3bIKE MAaTEMaTHKU;
COCTaBJISITh BBIPAXKCHUS, YPABHEHHUS, HEPABEHCTBA M UX CHUCTEMBI I10
YCIOBHIO  3aJauyM, HCCJIEAOBAThb  IOCTPOCHHBIE  MOJEIU  C
WCIIOJIb30BAaHUEM ammapara alreOpsl, THTEPIPETHPOBATH ITOJTYICHHBII
pe3ynbTaT; CTPOUTh MAaT€MATHYECKHUE MOJEIU €  IOMOILbBIO
T€OMETPUUYECKUX TOHSATUNA W BEIWYWH, PEUIaTh CBA3aHHBIE C HUMH
NpaKTUYECKHE 3a7aud; COCTaBISATb BEPOSATHOCTHYIO MOJEIb U
WHTEPIPETUPOBATh TOJMYUYEHHBIH pPE3yJbTaT, pelaTh MNPUKIATHBIE
3a/laud  CPeACTBaMHU MaTEMaTUYECKOTO aHalu3a, B TOM 4YHUCIE
COIMATbHO-IKOHOMUYECKOTO U (PU3UIECKOTO XapaKTepa;

- yMeHHE BBIOMpATh MOAXOMSIIMNA METON IJs pEIICHUS 3a]auH;
MOHMMAHUE 3HAYUMOCTH MATeMAaTHKU B HM3YUYCHHH MPUPOIHBIX U
OOIIECTBEHHBIX TMPOLIECCOB U SIBICHHWI; yMEHHE paclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEeMaTHKH B MCKYCCTBE, YMEHHE MPUBOIAUTH
IIpUMEpPBl MAaTEMAaTUYECKUX OTKPBITUH POCCUMCKOM U MHUPOBOHI
MaTeMaTUYEeCKON HAyKH

OK 02 Opranu3oBsiBaTh
COOCTBEHHYIO

IEATeNILHOCTh,  BBIOMPATh
THUIIOBBIC METO/IBI u
CIOCOOBI BBITTOJIHEHUS
npodeccuoHanbHbIX 3ajad,
OLIEHUBATh ux
3¢ PEeKTUBHOCTD U KA4eCTBO.

B obnacTy IeHHOCTH Hay4YHOTO MTO3HAHUS:
-c(OpMHPOBAHHOCTH MHPOBO33PEHHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH M OOIECTBEHHOM NMPAKTUKH, OCHOBAHHOTO Ha
JManore KyJnbTyp, CIOCOOCTBYIONIETO OCO3HAHUIO
CBOEr0 MECTa B MOJIUKYJIBTYPHOM MUDE;

- COBEpIICHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOU
KYJIbTYpbl KaK CpEICTBa B3aMMOJEHUCTBHUS MEXKAY
JIFOBMHU U TIO3HAHUS MUPA;

- yMeThb OINEpPUpOBATh TMOHATHAMM: palMOHaJbHAA (YHKIMA,
MoKasareiabHas (YHKIMs, CTeneHHass (QyHKUHs, jJorapudmuyeckas
(GyHKLIUSA, TpUTOHOMETpUuYeckue (GyHKIHMHM, OOpaTHble (YHKINU;
YMEHHUE CTPOUTh IpaUKU HU3YyYEHHBIX (YHKIMH, MCIIOJIb30BaTh
rpaduKy IpU U3YyYEHUHU MPOLIECCOB U 3aBUCHUMOCTEH, MPHU pEIICHUH
3aa4d U3 OPYrux y4eOHBIX MPEIMETOB U 33/1a4 U3 PEATbHOU KHU3HM;
BBIpaXaTh (POPMYJIaMHU 3aBUCIMOCTH MEX]Ty BETMUYUHAMU;

- YMETb ONEepUPOBaTh MOHATHSIMU: TOXKIECTBO, TOKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CHCTEMa YPAaBHEHUH M

13




- OCO3HAaHHUC NI CHHOCTHU HaytlHOﬁ JACATCIIBHOCTH,

TOTOBHOCTB OCYILIECTBIIATh IIPOEKTHYIO u
HCCIIEA0BATENBCKYIO 1EATEIBHOCTD MHAUBUAYAIBHO U
B IpyIIIE.

OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU

M03HABATEIbHBIMH JCHCTBUSIMH:

B) paboTa ¢ nHpOpMaueii:

- BIIQJICTh HABBIKAMH TIOJIyYeHHs] WH(pOpMaruu wu3
WCTOYHUKOB  pPa3HBIX  THUIIOB,  CaMOCTOSITEIHHO
OCYIIECTBIISATh TOWCK, aHAJIM3, CHUCTEMAaTHU3aIMI0 U
MHTEPIPETAMI0O HH()OPMAIIMK PA3IUYHBIX BUIOB U
(dbopM npencTaBiIeHS,

- CO371aBaTh TEKCTHI B PA3IMYHBIX (popMaTax ¢ y4eTom
Ha3HAYCHUS WHPOpPMALMKM W TEJICBOW ayIuTOpHH,
BEIOHWpasT ONTHMAIBHYIO (OPMY TIPEICTABICHHUS W
BU3YyaJIU3aluH,

- OICHHMBAaTh  JOCTOBEPHOCTb,
uHpopMalud, €€ COOTBETCTBHE
MOPaTbHO-3THYCCKHM HOPMaM;

- HCIIOJIb30BaTh CPEACTBA HWH(POPMALMOHHBIX U
KOMMYHHUKAI[HOHHBIX ~ TEXHOJOTMH B  PEHICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpTaHU3aIMOHHBIX 3amad c coOuroIeHuEeM
TpeOOBaHUI APrOHOMUKU, TEXHHKU OE30MacHOCTH,
THTHCHBI,  pPECypcOoCcOEpeXeHHUs,  TPABOBBIX U
ATUYECKHUX HOPM, HOPM UHGOPMAIIMOHHOM
0€30ITacHOCTH;

- BIQJCTh HABBIKAMU DACIO3HABAHUS W 3aIIUTHI
nHpopmanuu, HWHPOPMANMOHHONW  0€30MacCHOCTH
JUYHOCTH

JJICTUTUMHOCTbD
IIpaBOBbLIM u

HEPaBEHCTB, PABHOCWJIBHOCTh YPAaBHEHHI, HEPABEHCTB M CHCTEM,
palMOHAIBHBIE, HPPAlMOHAIBHBIC, IIOKAa3aTeNIbHBIC, CTETICHHBIC,
norapu()MUUECKHE, TPUTOHOMETPHUYCSCKHE YpaBHEHHS, HEPaBEHCTBA
¥ CHCTEMBI; YMETh pelaTb ypaBHEHHs, HEPABEHCTBA M CHCTEMBI C
TIOMOIIBIO PA3JIMYHBIX IPHEMOB; pelIaTh YPaBHCHHUS, HEPABEHCTBA U
CHCTEMBI C MapamMeTpoM; NMPHUMEHSTh ypaBHEHHS, HEPaBEHCTBA, MX
CHCTeMbI JUUIsl pCIICHHS MAaTeMaTHYeCKHX 3aJad M 3ajJa4 |3
pa3NUUHBIX 00IacTell HAyKH M peabHON )KU3HU;

- yMeTb CBOOOJHO ONEPHPOBaTh IOHATHSIMHU: JIBU)KCHHE,
napajulebHBId  TEPEeHOC, CHUMMETPUSl Ha IUIOCKOCTH H B
MPOCTPAHCTBE, IOBOPOT, NpeoOpa3oBaHUEe NOAOOWS, TOZOOHbIE
(GUrypsl; YMETh pacrio3HaBaTh paBHbIE U MOAOOHBIE (HUTYPHI, B TOM
YHCIIe B MPUPOJE, UCKYCCTBE, apXHUTEKTYpE; YMETh HCIIOJIb30BaTh
reOMETPUYECKUE OTHOIICHHS, HAXOIUTh T€OMETPHYECKIE BEININHBI
(mmuHA, YroJI, TUIONIAah, O0BEM) TPH PEIICHWH 3a7ad U3 JPYTrux
y4eOHBIX IPEAMETOB U U3 PealTbHOM KU3HU

OK 03 [IpuHnMaTe
pelIeHns] B CTaHIAPTHBIX U
HECTaHJAPTHBIX CUTYaIUSIX
u HECTH 3a HUX

B o6actu 1yXOBHO-HPaBCTBEHHOT'O BOCIIUTAHHUS:
--  c(OpMUPOBAHHOCTh  HPABCTBEHHOTO
3TUYECKOTO ITOBEJCHUS;

- CIIOCOOHOCTH OLCHUBATH CUTyallUI0 W TNPHUHUMATH

CO3HAHUS,

- YMCTH OIICPUPOBATH IMOHATHUAMU: pallUOHAJIBHBIC, NPppallOHAJILHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, JIOI‘apI/I(i)MI/I‘-IeCKI/Ie,
TPUTOHOMETPUYECCKNEC YPABHCHUA U HCPABCHCTBA, UX CUCTEMBI,

- YMCTb OICPHUPOBATH TOHATUAMMU! MHOTI'OI'paHHUK, CCUCHUC
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OTBCTCTBCHHOCTh.

OCO3HAHHBIE PEIICHHS, OPUECHTUPYACh HAa MOPAIBHO-
HPaBCTBEHHBIC HOPMBbI U LICHHOCTH;

- OCO3HAaHME JIMYHOTO BKJAJa B IOCTPOEHHUE
YCTOMYHUBOTO OYmyIIEro;

- OTBETCTBEHHOE OTHOILIEHUE K CBOUM DPOJMTENISAM H
(wm) nOpyruM 4iIeHaM CEMbH, CO3JIaHMIO0 CEMbU Ha
OCHOBE OCO3HAaHHOT'O TMPHUHATHUS LIEHHOCTEW CEMEWHOU
)KU3HK B COOTBETCTBUU C TPaAUIMSIMU HapOJOB
Poccuu;
OsBnanenue
JIICHCTBUSMMU:
a) cCaMOOpTaHU3aIIHS:

- CaMOCTOATENIbHO OCYIIECTBIATh MO3HABATEIbHYIO
NEeSATEIbHOCTh, BBIABIATH MPOOJEMBbI, CTaBUTh |

YHUBCPCAJIbHBIMU PEryIIATUBHBIMU

bopmynHupoBaTh COOCTBEHHBIE 3a1auun B
0o0pa3oBaTeNbHON  NEATENBHOCTH U KU3HEHHBIX
CUTYaIHsX;

- CaMOCTOSITEIBHO  COCTaBJATh IUIAH  PEIICHUS
npoOJieMbl C  y4e€TOM  HUMEIOLIUXCS  PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEAOUTEHUII;

- 1aBaTh OLIEHKY HOBBIM CUTYAIIHsIM;

crocoOcTBOBaTh  (POPMHUPOBAHUIO H  TPOSBICHHUIO
IIUPOKOM JPYAHMIIMKM B pa3HBIX O00JIACTAX 3HAHUH,
MOCTOSIHHO ~TOBBIIIATH CBOW 0Opa30BaTENbHBIA U
KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

UCIOJIb30BaTh MpUeMbl pedrexkcuu A OUEHKHU
CUTYaIluH, BBIOOpA BEPHOTO PEUICHHUS;

- YMETh OLIEHUBAaTh PUCKHA U CBOEBPEMEHHO PUHUMATH
pelIeHus 0 UX CHUKEHUIO;

B) DMOIIMOHAJIBHBIA ~ MHTEJUICKT,  IPEANOJIararoniui
c(hOpPMHUPOBAHHOCTH:

BHYTPEHHEH MOTHUBAIMHU, BKJIIOYAIOMICH CTpPEMIJIEHUE K
JOCTHDKEHHIO 1€MW YCIEXYy, ONTHUMU3M,

MHOTOTpaHHHKa, Ky0, mapaienenure], pu3mMa, mupaMmuaa, Gpurypa u
MOBEPXHOCTh BpAIICHUS, MWIMHAP, KOHYC, map, cdepa, ceueHus
Gurypsl BpallleHHUs, IUIOCKOCTh, Kacaromasics cdepbl, HHIHHIPA,
KOHyCa, IUIOMa[b ITOBEPXHOCTH MHPAMHUIbI, MPU3MBI, KOHYCAa,
MWIMHApA, Tulomans cdepbl, 00BeM Kyba, MOPSAMOYTOIHHOTO
napajuielienuneaa, MUpaMuIbl, MPU3MBL, IHJIMHApA, KOHYyCa, Iapa;
YMCHHC I/I306pa)KaTI> MHOT'OTPpaHHUKH U MOBCPXHOCTU BpPAIICHHA, UX
CEYCHHS OT pPYKH, C TIOMOIIBIO YEPTEIKHBIX HHCTPYMEHTOB U
OJICKTPOHHBIX CpCACTB; YMCTb pacrio3HaBaTb CUMMCTPUIO B
IPOCTPAHCTBE; YMETh Paclo3HaBaTh MPABUIIbHBIC MHOTOTPAHHUKH;

- yYMETb OIEpPUPOBATH IIOHATUSAMHU: IPAMOYroOJIbHAs CUCTEMaA
KOOpJIMHAT, KOOPJIWHATHI TOYKH, BEKTOP, KOOPAWHATHI BEKTOPA,
CKQJISIPHOE TPOU3BEICHHE, YroJd MEXKAY BEKTOpaMHu, CymMma
BEKTOPOB, MPOM3BEICHUE BEKTOpPA HA YKCIIO; HAXOAUTh C MOMOIIBLIO
M3y4YEHHBIX (DOPMYS KOOPIMHATHI CEPEIUHBI OTpE3Ka, PACCTOSTHUE
MEXTy IBYMSI TOUKAMH
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MHHULIMATUBHOCTb, YMEHHUE JEHCTBOBATb, HMCXOAA W3
CBOMX BO3MO>KHOCTEH;

- DMIATUM, BKJIIOYAIOIIEH CIIOCOOHOCTh IOHUMATh
SMOLMOHAJIBHOE COCTOSHHUE JAPYIMX, YYUTBHIBATH €TI0
P OCYIIECTBJIEHUM KOMMYHHUKALUU, CIIOCOOHOCTH K
COUYYBCTBHIO U COIEPEKUBAHUIO;

- COLIMAJIbHBIX HABBIKOB, BKJIKOYAIOIIUX CIIOCOOHOCTH

BBICTPAaMBAaTh OTHOLICHUS C JAPYTMMH JIIOJbMH,
3a00TUTBCS, TPOSBIATH HMHTEPEC W  pa3peniatb
KOH(ITMKTBI

OK 4. Ocy1iecTBiATh NOUCK U
MCTI0JIb30BaHUE HH(OPMAIIHH,
HEOOXOAUMOM IS

A (HEKTHUBHOTO BBHITIOTHCHHSI
npodeccCHOHANBHBIX 3a1a4,
MpohecCHOHATBEHOTO U
ITUYHOCTHOTO Pa3BUTHUS

TOTOBHOCTb K CaMOPAa3BUTHIO, CaMOCTOATEIIBHOCTH H
CaMOOIIPEIEIICHUIO;

-OBJIaJICHUE HAaBbIKAMH Yy4eOHO-UCCIIEJ0BATEIIbCKOM,
MPOEKTHOM U COLMATIbHOM JIEATEIIbHOCTH;

OBnazeHue yHHUBEpPCAJIbHBIMH KOMMYHUKATHBHBIMU
JNEUCTBUSAMM:

0) COBMECTHas AEATEIbHOCTD:

- TIOHMMaTb W  HCIOJb30BaTh
KOMaHJHOW ¥ UHJIMBUyaIbHOU paOOThI;
- IpUHUMATh LEIU COBMECTHOM JIE€ATEIBHOCTH,
OpraHU30BBIBATH M KOOPJAMHHMPOBATH JEHCTBHS IO €€
JOCTHKEHHUIO: COCTaBIIATh IJ1aH JENCTBU,
pacupenenaTb pojad € YYEeTOM MHEHHMM Y4YaCTHHKOB
00CyX1aTh pe3yJabTaThl COBMECTHOM pabOTHI;

- KOOpAWHHUPOBATh U BBINOJHATH pabOTy B YCIOBHUSAX

IpEeUMYILEeCTBa

pealbHOTO, BUPTYAIBHOTO W KOMOMHHPOBAHHOTO
B3aHMOJCHCTBUS;

- OCYILLIECTBJIATh  IO3UTHUBHOE CTpPaTErn4ecKoe
MOBEJICHUE B PA3JIUYHBIX CUTyalUAX, MPOSBIATH

TBOPYECTBO U BOOOPAKEHUE, OBITH HMHUITUATHBHBIM.
OBnanenue YHHUBEPCATbHBIMU PETYIATUBHBIMU
JEACTBUSAMMU:

T') IPUHATHE ce0s U APYTUX JIHOJICH:

- IPUHUMATh MOTHUBBI U APTYMEHTHI APYTUX JIIOACH MPU

- YMETh OIEPUPOBATh MOHATUAMU: CIy4YalHBIM ONBIT M CllyyailHOE
COOBITHE, BEPOATHOCTH CIYYalHOTO COOBITHS, YMETh BBIYHCIATH
BEPOSITHOCTb C MCIOJb30BAHUEM TIpaUUECKUX METOJO0B; IMPUMEHSThH
(GopMyJIBI CIIOKEHUSI M YMHOXECHHS BEPOSATHOCTEH, KOMOMHATOPHBIE
(bakTel U (GOpMYNBI NPU PEIIEHUM 3a]ay; OLIEHUBATh BEPOATHOCTH
peambHBIX COOBITHH; 3HAKOMCTBO CO CIyYailHBIMH BEIHYUHAMU;
YMEHUE MPUBOJIUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIIUX YHCET B
MIPUPOIHBIX U OOIECTBEHHBIX SIBICHUSIX;

- yMeTh CBOOOJHO OINEPUPOBATh MOHITUSMHU: CTENEHb C IEJIBIM
noKaszaTejaeM, KOpeHb  HaTypaJbHOW  CTENeHH, CTeNeHb C
palMoHANBFHBIM ~ TIOKa3aTeleM, CTeNeHb C  JeHCTBUTEIbHBIM
(BeleCTBEHHBIM) ITOKa3aTeseM, JiorapudM 4ucia, CUHYC, KOCUHYC U
TaHTEHC MTPOU3BOJILHOTO YHCIIA,

- yMeTb CBOOOJHO ONEpUPOBATh MOHATUAMHU: Tpapuk (YHKIHUH,
oOpatHast (QyHKUMS, KOMIO3uuus (GYHKIUH, JTUHEHHas QyHKIMs,
KBaJpaTU4Hasi QYHKLUS, CTENEHHAss (QYHKIUS C IeJbIM OKa3aTeleM,
TPUTOHOMETpHUYECKHEe (YHKIHH, OOpaTHbIE TPUTOHOMETPHYECKUE
¢byHKIMH, TOKa3aTedbHas W Jorapupmuueckas (yHKIHHM; YMETb
cTpoutTh rpaduku (yHKIUN, BBITIOJHITH MpeoOpa3oBaHusl IpauKoB
GbyHKIH;

- YMETh HCIIOJIb30BaTh TpaQuKu (GYHKIHMN [T H3YYIEeHUS TTPOIIECCOB U
3aBUCUMOCTEH MpHU PEelICHUH 3a/1a4 U3 JPYTrUX Y4eOHBIX IPEAMETOB U
U3 peallbHOW JKU3HU; BbIpaXkaTh (OpMyJaMH 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU;
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aHaJIN3€e PE3YJIbTATOB JIEATEILHOCTH;
- MpU3HABATh CBOE IMPaBO M NPABO JIPYrUX JIIOJCH Ha
OIIUOKHU;

- pa3BUBaTh CHOCOOHOCTh TMOHMMATh MHP C TTO3HITUH
JPYroro 4yenoBeKa

- CBOOOJHO ONEpUPOBATh TOHSATHSIMH: UYETHOCTh  (YHKIIUH,
HNEePHOANYHOCT (DYHKIMH, OTPAaHUYCHHOCTHh (DYHKIIMH, MOHOTOHHOCTb
¢GbyHKIMU, SKCTpeMyM (QYHKIUHM, HauOoibIIee ¥ HaWMEHbIIEe
3Ha4eHMs (PYHKINU HAa MPOMEXYTKE; YMETh POBOIUTH UCCIIEIOBAHUE
GbyHKIUY;

- YMETh HCHOJIb30BaTh CBOWCTBA M Tpaduku (QYHKIUH IS peIieHHs
ypaBHEHMIA, HEPAaBEHCTB M 33Ja4 C TapamMeTpamu; H300pakaTb Ha
KOOPJMHATHOM IIJIOCKOCTH MHOXKECTBA  PCIICHWH  ypaBHEHHIA,
HEPaBEHCTB U MX CHCTEM

OK 5. Ucnonb3oBath
nH(OpMaIMOHHO-
KOMMYHHKAIIHOHHBIC
TEXHOJIOTHH B
poQeCCUOHATBHON
e TCIIEHOCTH.

B o6macTy 3cTeTH4eCKOro BOCITUTAHHUS:

- DCTETUYECKOE OTHOLIEHHWE K MHUpPY, BKIKOYas
ACTETHKY OBITA, HAYYHOTO U TEXHUYECKOTO TBOPYCCTBA,
CHOpTa, TpyJa U OOIIECTBEHHBIX OTHOIICHUH;

- CIIOCOOHOCTHh BOCHPHHHMATH PAa3JIMYHBIC BHJIBI
HCKYCCTBa, TPAAUIMU U TBOPYECTBO CBOETO U JIPYTUX
HAapOJOB, ONIYIIaTh SMOLMOHAJIBHOE BO3JECHCTBUE
HCKYCCTBA;

- YOeXIEHHOCTb B 3HAYUMOCTH I JUYHOCTU H
o0IecTBa OTEYECTBEHHOTO W MHPOBOTO HCKYCCTBA,
STHUYECKUX KYJIBTYPHBIX TpPAJULUA M HAPOIHOTO
TBOPUYECTBA;

- TOTOBHOCTh K CAMOBBIPQXXEHHUIO B Pa3HBIX BHUAAX
HCKYCCTBA, CTpEMJICHHE  MPOSIBISATH  KayecTBa
TBOPYECKOU JINUHOCTH;

OBiaicHuE YHUBEPCATBHBIMU KOMMYHHKATHUBHBIMU
JEACTBUSAMMU:

a) o0reHue:

- OCYIIECTBISITh KOMMYHHUKAllUd BO BCeX cdepax
KU3HH;

- pacro3HaBaTh HeBepOaJdbHBIC CpPENCTBA OOICHUS,
MOHUMAaTh 3HAYEHUE COIMAITBHBIX 3HAKOB,
pacrmo3HaBaTh MPEINOCHUTKH KOH(MDIUKTHBIX CHUTYaIlHid
U CMSITYaTh KOHQIIUKTHI;

- Pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOIK TOUYKY 3pPEHUS

- yMETb OINEpUPOBaTh IMOHATUSAMU: CpedHEee apUPMETUUYECKOE,
MenuaHa, HanOosblllee ¥ HauMEHbIIee 3Ha4eHUs, pa3Max, AUCIepCus,
CTaH/IapTHOE OTKJIOHEHHE YHCJIOBOIO Habopa; yMEHHE H3BIIEKaTh,
UHTEPIPETUPOBATh UHPOPMAIIHIO, MPEACTABICHHYIO B TaOIMIIAX, HA
auarpammax, —rpadukax, — OTpPaXalolIyl0  CBOMCTBa  pealbHBIX
IPOLECCOB M SIBJICHHM; MPEACTABIATh HH(POPMAIMIO C I[OMOIIBIO
TaOJMIl U JAWarpaMM; HMCCIEN0BaTh CTaTUCTUYECKHE JAHHBIE, B TOM
quciae ¢ TNpPUMEHEHHEM TIpadUuecKUX METOJOB U 3JIEKTPOHHBIX
CPEICTB;

- YMEThb ONEpUpOBATH MOHATHUSAMHU: TOYKA, MpsiMas, IUIOCKOCTb,
IPOCTPAHCTBO, JBYTPAHHBIA YroJ, CKPEIIMBAIOIIUECS TPSAMBIE,
MapajieIbHOCTh U NMEPIEHIUKYISIPHOCTD MPSIMBIX U MJIOCKOCTEH, Yo
MEXy NPSIMBIMHU, YTOJI MEKIY NMPSMON U MJIOCKOCTBIO, YTOJI MEXKIY
IJIOCKOCTSIMU, PAcCTOSHUE OT TOYKU JO0 IUIOCKOCTH, PAacCTOSHUE
MEXY NPSAMBIMH, PACCTOSHUE MEX]Y IIJIOCKOCTSMH;

- YyMETb HUCIOJIb30BaTh MpHU PEHICHUU 3ajady U3y4dyeHHbIe (aKThl U
TEOpeMbl IUIAHUMETPUHU; YMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB
OKpY’KaroIllero Mupa
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C UCIIOJIb30BAHUCM A3BIKOBLIX CPCACTB

OK 6. PaboTatp B KOJJIEKTHUBE
1 KoMaH1e, 23 (HEKTUBHO
001IaThCsI ¢ KOJUIETaMH,
PYKOBOJICTBOM,
OTPEOUTEISIMHU.

- OCO3HAHHE 00yJaroIMMHCS
IPAXKJAHCKOW UJIEHTUYHOCTH;

- LIeJICHANpPAaBICHHOE DPAa3BUTUE BHYTPEHHEW IO3ULIUU
JUYHOCTM  HAa  OCHOBE  JYXOBHO-HPAaBCTBEHHBIX
LeHHocTe  HaponoB  Poccmiickont — ®enepanuu,
HMCTOPUYECKUX W HALIMOHAJIBHO-KYJIBTYPHBIX TPaIULIUAM,
(dbopMUpOBaHHE CHUCTEMBl 3HAUUMBIX IIEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK, AHTUKOPPYILUOHHOTO
MHUPOBO33PEHHUS,  IPABOCO3HAHUS,  SKOJOTMYECKOU
KYJIbTYpbl, CIHOCOOHOCTH CTaBUTh L€ U CTPOUTH
YKU3HCHHBIC TIJIaHBI,

B yacTtu rpakaaHCKOro BOCIIUTAHMUS:

- OCO3HAaHHME CBOUX KOHCTUTYIIMOHHBIX TIpaB H
00s13aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOIIOPSIKA;

- TIPUHSTHE TPATUITMOHHBIX HallMOHATHHBIX,
00111€4eTI0BEYECKIX T'YMaHUCTHYECKUX u
JIEMOKPATHYECKUX IIEHHOCTEH;

- TOTOBHOCTb NMPOTUBOCTOSATH UAEOJIOTHH IKCTPEMU3MA,
HallMOHAIN3Ma, KCeHO()OOWH, IUCKPUMHHAIIMHN T10
COLIMAJIbHBIM, PETTUTHO3HBIM, PACOBBIM, HallUOHAJIbHBIM
MIPU3HAKAM;

- TOTOBHOCTb BECTHM COBMECTHYIO JAESATENbHOCTh B
UMHTEpecax TpakJaHCKOTo OOIIecTBa, y4acTBOBaTh B
CaMOYIIpaBJICHUU B o011eo0pa3oBaTenbHOM
OpraHU3alMM U T€TCKO-FOHOILIECKUX OpPraHu3alusix;

- yMEHHE B3aUMOJEHCTBOBATb C  COLMAIbHBIMHU
MHCTUTYTaMU B COOTBETCTBUU C HMX QYHKIUSIMH U
Ha3HA4YCHHEM;

- TOTOBHOCTb K TyYMaHHTapHOM H BOJOHTEPCKOU
NEeSTEIbHOCTH;

MaTPUOTHYECKOTO BOCIIUTAHUS:

- c(hOpMHPOBAHHOCTh  POCCHMCKOW  TPakIaHCKOMH
WJEHTUYHOCTH, MAaTPUOTH3MA, YBAXKEHHS K CBOEMY

POCCHICKOU

- yMETb OIIEpUpPOBaThb IOHATHSAMHU: IIPSIMOYIOJIbHAsE CHCTEMA
KOOpAMHAT, KOOPAMHATBI TOYKH, BEKTOpP, KOOpAUHATBI BEKTOpA,
CKAJIIPHOE IPOU3BEICHUE, YTOJI MEXIy BEKTOPaMH, CyMMa BEKTOPOB,
IIPOM3BEICHNE BEKTOPA HA YHCJIO; HAXOOUTh C IOMOIIBI0 M3YyYCHHBIX
(dbopMyT KOOPIWHATHI CEPEAMHBI OTPE3Ka, PACCTOSHUE MEXKIY TBYMS
TOYKAMH;

-yMeTh BBIOMpATh MOAXOIALINI HW3YUYEHHBIM METOJ MJil pelIeHUs
3aJaud, paclo3HaBaTh MaTeMaTHuyecKue (akThl U MaTeMaTHUECKUe
MOJIENTM B MPHUPOAHBIX U OOILECTBEHHBIX SBJICHUAX, B HCKYCCTBE;
YMEHUE  IPUBOAUTH  IPUMEPBI  MAaTEMaTHYECKUX  OTKPBITHI
POCCUICKON M MUPOBOW MaT€MaTHYECKOW HAYKH.

- YMETb OIEPUPOBATH MOHATUAMU: CIYYaWHBIM OIBIT U CIIy4ailiHOE
cOOBITHE, BEPOSITHOCTh CIy4yallHOTO COOBITHS; YMETh BBIYUCIATH
BEPOSITHOCTh C MCIOJB30BaHUEM TIpaUYecKHX METOJIOB; NMPUMEHATh
(OpMyIIbI CIIO)KEHHUSI U YMHOKEHHUSI BEPOSITHOCTEH, KOMOWHATOpPHBIE
(bakTel U (GOpPMYNBI NPH PEIIEHUH 3aJay; OLIEHUBATh BEPOSATHOCTH
peaIbHBIX COOBITHH; 3HAKOMCTBO CO CIYYallHBIMH BEJIMYHMHAMU;
YMEHHUE MPUBOJUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIIUX YHCET B
MIPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSIX
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HapOay, YyBCTBA OTBETCTBEHHOCTH Iiepen Poaunoi,
ropJIOCTH 3a CBOM Kpail, cBO0 PojuHY, CBOH S3BIK U

KYJIbTYDpY, IIpoLUIoe u HacTosILee
MHOT'OHAI[MOHAJIbHOTO Hapoja Poccuu;
- 1LIEHHOCTHO€ OTHOIIEHHWE K TIOCYJapCTBEHHBIM

CHUMBOJIaM, UCTOPHUYECKOMY M MPUPOJHOMY HACIIETUIO,
MaMSITHUKAM, TPAAULIUSIM HapoJI0B Poccun,
noctuxeHusiM Poccunm B Hayke, HCKYCCTBE, CIIOpTE,
TEXHOJIOTHSIX U TPY/IE;

- ujeiiHas yOeXJIeHHOCTb, TOTOBHOCTh K CIIY’KEHUIO U
3amuTte OTeuecTBa, OTBETCTBEHHOCTD 3a €T0 CyIs0Y;
OCBOEHHBIE 00YYAIOIIMMUCS MEKIIPEAMETHBIE MOHATHS
Y YHUBEpCaJbHbIE Y4eOHbIC EUCTBUS (PETYISTUBHEIC,
M03HABATENIbHbIE, KOMMYHUKATUBHBIC);

- CITOCOOHOCTH MX MCIOJb30BaHUs B ITO3HABATEIILHOU U
coLMaIbHOU MPaKTHKE, TOTOBHOCTH K
CaMOCTOSATEIILHOMY TIJIAHUPOBAHUIO U OCYIIECTBICHUIO
yu4eOHOW  JEeSATENbHOCTH, OpraHu3aluu  y4eOHOro
COTPY/JHMYECTBA C TMEIarorMueCKUMU paOOTHHUKAMU M
CBEpCTHUKAMHM, K  Y4YaCTUIO B  TIOCTPOCHHUH
MHIUBUAYAIbHON 00pa30BaTeIbHON TPAaeKTOPUHY;

- OBJIaJICHUE HaBBIKAMH Y4eOHO-HCCIIEI0BATENbCKOM,
MPOEKTHOM M COIMATILHON NEATEIIbHOCTH

OK 07  CogpelicTBOBaTh
COXPAHEHUI0  OKpPYXKaroIlen
Cpellbl, pecypcocOepekeHHIo,
MIPUMEHSITh 3HAHUA 00
M3MEHEHHUU KJIMMaTa,
IPUHIUIIBL OepeKIMBOTO
MPOU3BOJCTBA, 3(PPEeKTUBHO
NENCTBOBATH B

qpe3BanﬁHHx CUTyalusIx

- HC IIPUHHUMATH HCfICTBHH, IIPpUHOCAIINE BpPCH
OKpY>Karollen cpere;

- YMETh MIPOTHO3UPOBATH HEeOIaronpusITHBIE
3KOJIOTUYECKHE II0CJICACTBUS MNpEaAIIpUHUMACMBIX

JNEUCTBUMN, IPEAOTBPALLATD UX;
- PAacIIUpUTH OMNBIT JEATEIBHOCTH 3KOJIOIMYECKON

HaIpPaBJICHHOCTH;
- pa3palaThIBaTh IJIaH PEUICHUS MPOOJIEMBI C Y4ETOM
aHaJn3a UMEIOIINXCS MaTepUATbHBIX "

HEMaTepHaJIbHBIX PECYPCOB;
- OCYHICCTBJIATH I.[eJICHaHpaBJICHHBIﬁ IMOUCK HCPCHOCA

- YMETh ONEpUPOBATh MOHATUAMM: (QYHKIMS, HETIpEepbIBHAS (DYHKIMS,
MPOM3BOJIHAS, TIEPBOOOpa3Has, OINpPEACICHHBI WHTETPAT, YMETh
HaXxOJIUTh MPOU3BOJHBIC DIEMEHTAPHBIX (QYHKIHHA, WCIONb3YyS
CIIpaBOYHBIC MaTCpHabl; HCCICOAOBATHL B HpOCTGfIHIPIX ciaydasax
(I)YHKLII/II/I Ha MOHOTOHHOCTBb, HAXOJAUTH HaI/I60JIBI_HI/Ie 1 HAUMCHbBIINEC
3HaYeHHs  (QyHKOMH;  CTpOWTh  TIpaUKU  MHOTOWIEHOB  C
WCIIONIb30BaHUEM allllapara MaTeMaTU4YeCKOTO aHalIHu3a; MPUMEHSThH
IMPOU3BOJHYIO TP PCIICHWH 3aa4 Ha ABMIXXCHUC, PCIIATh IMPAKTHKO-
OPHUCHTHPOBAHHBIC 3a/Ia4X HA HaI/IGOHbLHI/Ie U HAUMCHBIIINEC 3HAYCHUA,
Ha HaXOXJICHUE IyTH, CKOPOCTH U YCKOPEHUS;

- YMCTH OICPUPOBATH MNOHATUAMU. ABWKXCHUC B TIIPOCTPAHCTBE,
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CPEACTB U CHOCOOOB NEHCTBHA B MPO(ECCHOHATBHYIO
cpeny;

- YMCTbH IICPCHOCUTHL 3HAHHA B IIO3HABATCIIBHYIO U
NPaKTHYECKYIO 00IaCTH KU3HEACITEILHOCTH;

- nOpeajiaraTb HOBBIC TIIPOCKTHI, OLICHUBATL HACU C
MO3HUIIUH HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON
3HaYMMOCTH;

- JaBaThb OIIGHKY HOBBIM CHTYyaIlUsiM, BHOCHTH
KOPPEKTHUBBI B ACATCIBHOCTE, OUCHUBATH COOTBETCTBUC
PE3YNIBTATOB LENISIM

nofo0HbIe (UTYpBl B TIPOCTPAHCTBE, HCIIOJIB30BaTh OTHOIICHUE
ioniaiel MoBEpXHOCTEH U 00BEMOB MOJOOHBIX (DUTYP TIPU PELICHUH
3ajauy;

- yYMeTh BBIYMCIATH T'€OMETPUYECKHE BETUYMHBI (AJMHA, Yrod,
oAb, O00bEM, IUIOIIAJb IOBEPXHOCTH), UCIOJb3Ysl HU3yYEHHBIE
(hOpMyIIBI U METOTBI

1K 1.4. OcymiecTBisATh
yCTaHOBJIEHHE (Ha3HAYCHHUE,
nepepacyer, epeBoy),
WHJICKCAIUIO 1
KOPPEKTUPOBKY IEHCHUH,
Ha3HA4YCHHE ITOCOOUH,
KOMITCHCAIMH U IPYTUX
COLIMANTbHBIX BBITUIAT,
UCTIONB3Ys HHPOPMAIIMOHHO-
KOMITbIOTE€PHbIE TEXHOJIOTHH.

-HaJIUYMe MOTHBAIMM K OOYYEHUIO M JIMYHOCTHOMY
Pa3BUTHIO

- CIIOCOOHOCTb  MCIIOJIb30BaHMsI ~ METONPEAMETHBIX
HNOHSATUA M YHUBEPCAJIbHBIX Y4YEOHBIX JIEHCTBUH B
[I03HABATEJILHON U COLIMANIBHOM NPAaKTUKE, TOTOBHOCTD K
CaMOCTOATEIBHOMY IIJIAHUPOBAHUIO U OCYILECTBIECHUIO
y4yeOHOIl  JesATeNbHOCTH, OpraHu3alUuu  Y4eOHOTO
COTPYJIHUYECTBA C MEJArOrHuecCKUMHU paOOTHUKAMHU U
CBEpPCTHUKAMH, K  Y4acTHIO B ITIOCTPOEHUH
UH/IMBUYaJIbHOW 00pa30BaTeIbHOW TPAeKTOPUH

- CaMOCTOATEIbHO (OPMYIUPOBATh U AKTYaIU3UPOBATH
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE

- ONPENENATh LENIN ACSITEIBHOCTH, 3a1aBaTh IIapaMETpPh]
U KPUTEPUU UX JTOCTHKCHUSA

- BHOCHUTHb KOPPEKTUBBI B J€ATEIbHOCTb, OLICHWBAThH
COOTBETCTBUE PE3YJILTATOB LEJIAM, OLEHHUBATh DPUCKH
MOCJENCTBUN IEITEILHOCTU

- CHocOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIOMCKY METOJOB pEUICHMs IPAaKTUYECKUX 3anad,
IIPUMEHEHUIO Pa3JINYHbIX METOA0B II03HAHUS

- (hopMHpOBaHNE HAYYHOTO THUIIA MBIIUICHUS, BIaICHNE
HAay4YHOM TEPMMHOJIOTHEH, KIIIOUEBBIMU IOHATUSMU U
METOJaMHU

- pa3palaTbIBaTh IUIAH PELICHUS MPOOJIEMBI C Y4E€TOM

BJIaJICHUE METOJaMH J0Ka3aTelbCTB, AJFOPUTMaMH pEIICHUs 3a/1ay;
yMeHue (HopMyIHpoBaTh
IPUMEHSTh HX, NPOBOJUTH JIOKa3aTeIbHbIE PACCYXKIEHUS B XOJ€

OnpeseNeHusl, aKCUOMBbl U TEOpPEMBI,
peleHus 3a1ay;

- YMEHHE OIepPUPOBAThH MOHATUAMU: CTEIIEHb YMCIIA, JorapudpM 4ucia;
YMEHHUE BBIMOJHATh BBIYMCIEHUE 3HAYEHUH U IpeoOpa3oBaHus
BBID@KEHUII  CO  CTemeHsAMH  Jorapugmamu, IpeoOpa3oBaHus]
JPpOOHOPAIIMOHAIBHBIX BBIPAXKEHUH;

- YMEHHUE pellaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM YHCIE HA
MPOLIEHTHI, JOJIH U YaCTH, Ha JABM)KEHUE, pabOTy, CTOMMOCTh TOBapOB U
YCIIyT,
ceMeiiHbIMU  (PMHAHCaMH);

HaJIoOru, 3ajJadu U3 obOacTu YIpaBJICHUA JIMYHBIMU U

COCTABJISITh  BBIPAKEHHUSI, YPABHEHUS,

HEPaBEHCTBA W MUX CHCTEMBl IO YCIOBHIO 33aJa4M, HCCIEN0BATH
MOJIyYEHHOE PelIeHUEe U OLIEHUBATh MPaBION0J00HOCTh PE3yIbTaTOB;
- yYMEHHE OIEPUpPOBATh IOHATUSAMU: TOYKA, IpsAMasi, IJIOCKOCTb,
IIPOCTPAHCTBO, JBYI'PAHHBIM  yroJl, CKpELIUBAIOIIMECS IPSIMBIE,
[apaJUIEIbHOCTD U MEPIEHIUKYIIAPHOCTD IIPSAMBIX U INIOCKOCTEH, yroJl
MEXIY MPSAMBIMH, YroJl MEXAY HPSIMOM M INIOCKOCTBIO, YTOJ MEX.Y)|
IUIOCKOCTSIMH, PACCTOSIHME OT TOYKH JO IUIOCKOCTH, PACCTOSHUE
MEXNY TNPAMBIMH, PACCTOSHHE MEXAY IUIOCKOCTAMM; YMEHHE

WCIIONIb30BaTh MPHU PEIIEHUU 3a/ad U3Yy4YeHHble (DaKThl U TEOPEMB]
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aHaJIn3a UMEIOIIHUXCS
HeMaTepualbHBIX PECypCOB

MaTCpHraJIbHbBIX

IUIAaHUMETPHUH; YMEHHE OLIEHMBATh pa3Mepbl OOBEKTOB OKPYXKAIOILETro
Mupa

- yYMEHHE OIEepUpOBaTh MOHITUSIMHM: MHOIOIPDAHHUK, CEUYEHHE
MHOTOTpaHHHKa, Ky0, mapaiesienunesi, mpusMa, nupamuza, Gurypa u
MOBEPXHOCTh BpAILCHHS, IMJIMHIAP, KOHYC, map, cdepa, CEYCHHUs
Gurypsl BpalieHus, I0CKOCTb, Kacarolasics cepsl, IUIMHIPKOHYCA,
Iomanb IMOBEPXHOCTU NUPAMUIbI, IPU3MBI, KOHYCa, LMIUHAPA,
wiomaab chepsl, 00beM Kyba, HNPSIMOYTOJIBHOIO Mapajuleenumesaa,
NUpaMU/Ibl, PU3MBI, LWIMHIPA, KOHYyca, 1Iapa; yMEHHE H300pakaTh
MHOTOTPaHHUKU U IOBEPXHOCTU BPALICHMS, UX CEYEHMSI OT PYKH, C
IIOMOUIbI0 YEPTEKHBIX MHCTPYMEHTOB U 3JEKTPOHHBIX CPEJCTB;
YMEHHME paclio3HaBaTh CHUMMETPHIO B IPOCTPAHCTBE; YMEHHUE
pacro3HaBaTh PaBUIIbHbIE MHOTOIPaHHUKH

- YMEHHME BBIYHMCIATH I'€OMETPUUYECKUE BEJIWYMHBI (JJIMHA, Yrod,
wiomaab, 00beM, IUIONAAb IOBEPXHOCTH), HCIONb3Yys H3Y4YEHHBIE
(bopMyIIBI U METOABI
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1.5.PexkoMeHIyeMoe KOJINYECTBO YACOB HA 0CBOEHHE MPOrPaMMbI THCIMILTUHBI:
MaxkcuManbHas yaeOHast Harpy3ka o0 ydatomierocst 357 yac, B TOM 4UCIIe:

— o0s13aTenbHAs ayUTOpHAs yueOHast Harpy3ka oOydatomierocs 228 yaca,

— camocTosTenbHas pabota obydatomierocs 129 gacos.
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1. CTPYKTYPA U COJAEP)KAHUE YYEFHOM JUCIUATIIUHBI

2.1. O6beM yueOHOI TUCIHUTITHHBI U BHIBI y4eOHOH padoThl

Bun yueOHo# padoThI

KoanuecTBO 4acoB

MaxkcumajbHasi yueOHasi HAarpy3ka(Bcero) 357
O0s13aTesIbHAsI Ay IMTOPHAsA YueOHasi Harpy3Ka(Bcero) 228
B ToM uucne:
JIEKLMOHHBIE 3aHATUS 128
[IpakTrueckue 3aHATUS 100
KypcoBas paboTa (IIpoeKT) HE MPeyCMOTpeHa
CamocTosiTeJIbHAsi pa6oTa o0yuaromerocsi(Bcero) 129

@dopMa UTOrOBOIi ATTECTALMH - IK3aMeH
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2.2. TemaTHYeCKHH NJIAH U coJep:KaHue YUeOHOH THCIMILIAHBI

dopmupyem
HaumenoBanue Copnepxxanue y4eOHOro Mmarepuaja (OCHOBHOe U NpodeccHOHAIBLHO-OPHEHTHPOBaHHoe), | O0bem e
pa3aesioB u TeM JabopaTopHble U NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOAYJIb (IPH HAJTUYHUH) 4acoB
KOMIIeTeHIIUH
1 2 3 4
OcCHOBHOE cO/Iep:KaHue
Pa3nea 1. IloBTopenne Kypca MATeMaTHKH OCHOBHOM IIKOJIbI OK 1, OK 2,
Tema 1.1 Copep:xkanue yueOHOro MaTepuaa OK 3, OK 4,
Lenb u 3agaun ba3oBble 3HaHMS M yMEHUS IO MaTeMaTWKe B NPO(EeCCHOHAIbHOM M B IOBCEIHEBHOMN OK 5, OK 6,
MaTeMaTHKH MpU JeSITETIbHOCTH. OK 7
OCBOCHHUH Kom0unnpoBanHoe 3aHsiTue 2 MK 1.4
CHeLHaTbHOCTH
Tema 1.2 Coaepxxanue y4eOHOIo MaTepuasia
Uucna v Beluncienus. | JlelicTBus HajJ TMOJOXKHUTEIBHBIMH M OTPUIATENBHBIMH 4YWCIaMH, OOBIKHOBEHHBIMU U
Bripaxkenus u JECATUUHBIMU Ipo0siMu. JIeficTBUS co cTeneHs MU, (POPMYIIbl COKPAILIEHHOT'O YMHOXKEHHUSL.
npeobpasoBanus KoMOuHMpOBaHHOE 3aHITHE 2
Tema 1.3. IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE coJlep:KaHMe (coep:KaHue MPUKJIAJTHOTI0 MOLYJIsl)
I'eomeTpus Ha Buasl mimockux ¢uryp m ux I1iomanb. [IpakTHMKO-OpHEHTHPOBAaHHBIE 3aJadd B Kypce
IJIOCKOCTH reOMEeTPHUH Ha INIOCKOCTH
IIpakTHyeckoe 3aHsATHE 2
Tema 1.4 Coaep:xanue yueOHOTo MaTepuaJia
IIpouenTHbIE ITpocThle MPOEHTHI, pa3Hble ClIOCOObI X BhIYMCICHUs. CII0)KHBIE TPOIIEHTHI
BBIYMCIICHHS IIpakTH4eckoe 3aHATHE 4
Tema 1.5 Conep:xanue yueOHOTro MaTepuaJia
YpaBHeHUs U Jlunelinble, KBaJpaTHbIC, IPOOHO-JIMHEHHbIE YPAaBHEHHSI M HEPABEHCTBA
HEpaBEHCTBA IIpakTHyeckoe 3aHsATHE 2
Tema 1.6 Copnepxxanue yuyeOHOIro MmarepuaJia
Cucremsl ypaBHeHHH U | CrTOCOOBI  pelICHHUS CUCTEM JIMHEWHBIX ypaBHeHWH. [loHsaTusa: wmarpuma 2x2 u  3x3,
HEPABEHCTB onpeaenutens Marpunbl. Merox [Maycca. Cuctembl HeNMHENHHBIX ypaBHeHUH. CuUCTEMBI
HEPaBEHCTB 6
Kom0nHnpoBanHoe 3aHsITHE
Tema 1.7 Copnepxxanue y4eOHOIro MaTepuaJia
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BxoHOI KOHTPOJIb

Brruucnenus u npeobpa3oBanus. YpaBHEHUs U HEPABEHCTBA. | 'eoMeTpHsl Ha TIIOCKOCTH

KonTpoabHnas pabora

Pasznen 2 HpﬂMbIe U IIJIOCKOCTH B ITIPOCTPAHCTBE

Tema 2.1.
OCHOBHBIE TOHATHUSA
CTEPEOMETPHHU.
Pacnonoxxenne
MPSIMBIX U MJIOCKOCTEHN

Coaep:xanue yueOHOT0 MaTepHaJia

[Ipenmer crepeomerpun. OCHOBHBIE MOHATUA (TOYKA, MpsAMasi, IJIOCKOCTh, MPOCTPAHCTBO).
OcHoBHbIE akcHOMBI cTepeoMeTpuu. Ilepecekaromuecs, napayuieabHble U CKPELMBAOLIUECS
npsimble. [Ipu3Hak W CBOWCTBO CKpeuIuBaromuxcs NpsiMbix. OCHOBHBIE MPOCTPAHCTBEHHBIC

Gurypsl.

KomOunupoBanHoe 3aHsiTHE

Tema 2.2. Conep:xanue yueOHOTro MaTepuaJia
[TapannenbHOCTb [TapannensHple mpsMas W miIockocTb.  Omnpenenenue. Ilpusnak. CpoiictBa  (c
MPSIMBIX, IPSIMOY U nokaszatenbcTBoM). [lapamnensubie 1iockoctu. Ompenenenue. I[lpusnak. CpoiictBa (c
IJIOCKOCTH, JoKa3zarenbcTBOM). Terpasap u ero anemeHTsl. [lapamnenenunen u ero snementsl. CBoiicTBa
IIJIOCKOCTEMN IIPOTHUBOIIOJIOKHBIX TPaHEH U AuaroHanei napawienenunena. [loctpoenne ceuennii. Pemenue
3ajay.
Kom0nHnpoBanHoe 3aHsiTHE
Tema 2.3. Copepxanue yueOHOro MaTepuasa
ITepnenaukynsaprocts | [lepnenaukynspHele mpsiMbie. [lapamienbHble NpsiMble, NMEPHEHIUKYISPHBIE K TUIOCKOCTH.
pSMBIX, IpsAMOU M | [TpU3HAK MEePHEHIUKYIIPHOCTH MPSIMOM M TUTOCKOCTH. JlokazaTenbcTBO. llepneHnukynsp u
IJIOCKOCTH, HakJoHHasA. llepnenaukynspHsle 1UIOCKOCTH. IIpH3HaK NEPHEHIUKYIAPHOCTH IUIOCKOCTEH.
IIJIOCKOCTEN Joka3zarenbcTBO.PaccTosHUS B IPOCTPAHCTBE
Kom0nHnpoBanHoe 3aHsiTHE
Tema 2.4. Conep:kanue y4eOHOTr0 MaTepHuaa
Teopema o Tpex =
TR —— Teopema o Tpex nepneHAUKyssIpax. [okazaTrenbcTBo. YTrosl Mexay NpsSMOM U MIOCKOCTBIO.
Yron Mmexay mioCKOCTIMHU
Kom0nHnpoBanHoe 3aHsiTHE
Tema 2.5. IIpogeccrnoHaIbLHO-OPHEHTHPOBAHHOE COJCP:KAHUE (COIepPKAHUE TPUKJIATHOTIO MOAYJIs1)
[TapamensHsle, AKcHOMBI cTepeomeTpun. [lepneHIuKynsspHOCTh NPSIMON U TUIOCKOCTH, MAPAJIENbHOCTh JBYX
NEPIEHIUKYIIAPHBIE, | NPSAMBIX, NEPHEHAUKYISIPHBIX MJIOCKOCTH, NEPHIEHAUKYIISIPHOCTH MIIOCKOCTEN
CKPCINHUBAIOIIHECCS IIpakTnyeckoe 3anaTHE
IpsIMbIe
Tema 2.6. Copnepxxanue y4eOHOIro MaTepuaJia

Pemrenue 3agau.

PacnosiokeHre TpAMBIX M IUIOCKOCTEM B NPOCTpaHCTBE. [lepneHauKyIsapHOCTh U

OK 1, OK 2,

OK 3, OK 4,

OK 5, OK 6,
OK 7
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IIpsiMbIe U TUIOCKOCTH
B ITPOCTPAHCTBE

[1apaJuIeIbHOCTD MPSIMBIX U MJI0cKocTel. CKpeIrBaoIuecs IpsiMble

KonTpoabHnas pabora

Pasjnen 3. KoopauHaTsl 4 BEKTOPBI OK 1,0K 2,
Tewma 3.1 Conep:kaHue y4eOHOT0 MaTepHuaJia OK 3, OK 4,
JlexapToBbl JlexapToBbel KOOpaMHATHI B mpocTpaHcTBe. [IpocTeimue 3amaun B KoopauHarax. PaccrosHue OK' 5, OK'6,
KOOpJUHATHI B MEXIY IBYMS TOUYKaMHU, KOOPAMHATHI CEPEAUHBI OTPE3Ka OK7
HPOCTPAHCTBE. KomOunupoBanHoOe 3aHsITHE
PaccrosHne mexny
JBYMsI TOUKaMH.
Koopaunarst
CepeMHBI OTpe3Ka
Tema 3.2 Coaep:xanue yue0HOro MaTepHaJia
Bexkrops! B BexTops! B npoctpancTse. Cll0)KEHHE U BBIUUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpPA Ha YUCIIO.
IIPOCTPAHCTBE. Komnuianaphusie BekTOpbl. CKasIpHOE MPOU3BEIECHUE BEKTOPOB. PasiiokeHne BEKTOpa 1o Tpem
Yron mexny HEKOMIUTaHapHbIM BekTopaM. KoopauHaTel BekTOpa, CKajsipHOE MPOU3BEACHHUE BEKTOPOB B
BekTOpaMu. CKalsApHOE | KOOpAMHATAX, YrOJ MEXIy BEKTOpaMH, YroJ MEXIy NPsAMOH M IUIOCKOCTBIO, YrOJl MEXIY
IIPOU3BEJICHUE IUIOCKOCTSIMU. Y paBHEHHE MJIOCKOCTHU. | '€OMeTpHUUeCcKHil CMbICIT onpeaenuTens 2x2
BEKTOPOB KoMOnHMpoBaHHOE 3aHsATHE
Tema 3.3 IIpodeccnoHaTbHO-OPHMEHTHPOBAHHOE COeP/KaHMe (Coep:KaHNe TPHKJIAJHOTO MOLYJIsI)
[IpakTuxo- KoopauaatHass 1iiockocTe. DBblumcieHHMe paccTOSHUKM M IUIOMIAJEH Ha  IUIOCKOCTH.
OpUEHTUPOBAaHHBIE KonnuecTBeHHBIE pacyeThl
3aJ1a41 Ha IIpakTH4yeckoe 3aHsATHE
KOOpAMHATHON
IUIOCKOCTH
Tema 3.4 Copepxanue yueOHOIro MaTepuasa
Pemenue 3agauy. JlekapTOBBI KOOpAMHATHI B TpOCTpaHCTBE. BekTopsl B mpocTpancTBe. Cl0KEHUE U BBIYUTAHHE
Koopaunats! u BEKTOPOB. YMHOXK€HME BeKkTopa Ha uucio. KomiutanapHsle BekTopbl. CkanspHOe
BEKTOPbI Npou3Be/ieHne BEKTOpOB. PasiokeHne BeKkTOpa MO TPeM HEKOMIUIAHAPHBIM BEKTOPAM.
[Tpocreiimue 3amaun B koopauHaTtax. KoopAuHATBI BEKTOPA, PACCTOSHUE MEXKIY TOUYKaMH,
KOOpAMHATBl CEPEIUHBI OTPE3Ka, CKAISIPHOE NPOU3BEIACHHE BEKTOPOB B KOOPAMHATAX, YrOJ
MEXJ1y BEKTOpaMH, YIOJl MEKY NPSIMON U INIOCKOCTBIO0, YTOJI MEXKAY IIOCKOCTSIMU
KonTpoabHnas pabora
Pa3nea 4. OcHoBbl TpuronoMerpuu. Tpuronomerpudyeckue GyHKIUH OK 1, OK 2,
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Tema 4.1
Tpuronomerpudeckue
byHKIIUN
MPOU3BOJILHOTO  YIJIa,
yucia. PanuanHas u
rpajycHasi Mepa yria

Coaep:xanue yueOHOT0 MaTepHaJia

Pagnannas mepa yrma. [IoBOpOoT TOYKM BOKpYr Hayana koopauHar. OmnpeneieHue CHHYCA,
KOCHHYCa, TaHI€HCa M KOTaHreHca. 3HaKU CHHYyca, KOCMHYCa, TaHM€HCAa M KOTaHIeHca II0
YETBEPTSAM. 3aBHCUMOCTh MEXIY CHUHYCOM, KOCUHYCOM, TAHT€HCOM U KOTAHT'€HCOM OJHOTO U
TOTO K€ yTia

KomOunupoBaHHoOe 3aHsITHE

Tema 4.2 Conepxxanue yuyeOHOro MaTepuaJa
OcHoBHbIE Tpuronomerpuueckue ToxxkaecrBa. CHHYC, KOCUHYC, TAHI€HC M KOTaHI€HC YIJIOB O U - Ol.
TPUTOHOMETPHUYECKHE | DOPMYIIBI TPUBEICHHS
TOXKECTBA. KomOuHupoBaHHOe 3aHsATHE
DopMyIbl IPUBEICHUS
Tema 4.3 Coaep:xanue yue0HOro MaTepHaJia

Cunyc, KocuHyc,
TaHI'€HC CYyMMBI U
Pa3HOCTH JIBYX YIJIOB
CuHyc 1 KOcuHYC
JIBOMHOTO yria.

Cymma u pasHocTh cuHycoB. CyMMa M pa3HOCTb KOCHMHYCOB. CMHYC M KOCHHYC IBOMHOIO
yria. ®opmyinsl mosnoBuHHOTrO yria. [Ipeodpa3oBanus cyMMbl TPUTOHOMETPUYECKUX (PYHKIIUN
B IPOU3BEJCHUE U IPOU3BEJCHHUA B CyMMY. BbIpakeHue TpUTOHOMETPUYECKHUX (YHKIMN
yepe3 TaHI'eHC MOJIOBUHHOTO apryMeHTa. [IpeobpazoBanusi mpoCTEHIINX TPUTOHOMETPUUYECKUX
BBIPAKECHUI

DopMyiibl KomOuHupoBaHHOe 3aHsSITHE
MOJIOBUHHOTO YTJIa
Tema 4.4 Coaep:xanue yueOHOIro MaTepuaJia

DyHKIUH, UX
cBoricTBa. CiocoObI
3ananus QyHKIUI

OO6nacte ompeneraeHUss W MHOXKECTBO 3HaueHUH ¢yHkuumid. UYETHOCTH, HEUETHOCTb,
nepruoangHoCTh GyHKIMNA. CriocoOb! 3a1anust PyHKITUN

KoMOunHnpoBaHHOe 3aHsATHE

Tema 4.5 Conep:xanue yueOHOTro MaTepuaJia
Tpuronomerpuyeckue | O6nacTh ONpeneseHus 1 MHOXECTBO 3HAUEHUN TPUTOHOMETpUYECKUX (PyHKuMiA. YETHOCTD,
(GyHKLUU, UX CBOICTBA | HEYETHOCTH, IIEPUOUYHOCTH TPUTOHOMETpHUYeCKHX (QyHKImiA. CBOMCTBA U TpaduKu (yHKIIHH
u rpaduku y=CO0sX,y=sinX,y=tgX,y=ctgX.
Kom0nHnpoBaHHoe 3aHsITHE
Tema 4.6 Conep:kanue y4eOHOT0 MaTepuaJia
[TpeoOpa3zoBanue Cxatue u pacrsbkeHue rpadukoB TpuroHomerpuueckux QyHkumid. IIpeobpazoBanue
rpadgukoB rpauKOB TPUTOHOMETPUIECCKUX (QYHKITUN
TPUTOHOMETPUYECCKUX | KoMOMHHpPOBaHHOE 3aHATHE
byHKIMIA

OK 3, OK 4,
OK 5, OK 6,
OK7
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Tema 4.7
Omnucanue
MIPOU3BOJICTBEHHBIX
MIPOIIECCOB C MTOMOIIIBIO
rpaduKoB PYHKIHI

IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COIeP:KaHUe (CoIepKaAHUe MPUKJIIATHOTO MOTYJIs1)

Vcnonp30BaHne CBOMCTB TPUTOHOMETPHUECKHUX (QYHKIIHM B MpodecCHOHANBHBIX 3a/1adax

HpaKaneCRoe 3aHATHE

Tema 4.8 Conep:kanue y4eOHOT0 MaTepuaJia
OOpatHble Ob6parnble Tpuronomerpuyeckue Gynkuu. Mx cBolicTBa U rpaduku
TPUTOHOMETPUYECKHE
DyHKIHH Kom0unnpoBanHoe 3ansitue
Tema 4.9 Copepxanue yueOHOro MaTepuasa
Tpuronomerpuyeckue | YpaBHEHHE COS X = a. YpaBHGHHE sin X = a. YpaBHeHHe tg X = a, ctg x = a. PemcHue
YPaBHEHHUS U TPUTOHOMETPUYECKUX YPAaBHEHUH OCHOBHBIX THIIOB: IPOCTEHIINE TPUTOHOMETPUYECKHE
HEpaBEHCTBA YpaBHEHHUS, CBOJSLIMECS K KBaJpaTHBbIM, pellacMble pa3joKEHUEM Ha MHOXKUTEINH,
OJIHOPOJHBIE.
IIpocreiiire TPUrOHOMETPUYECKNE HEPABEHCTBA
Kom0nHnpoBanHoe 3aHsiTHe.
Tema 4.10 Copepxanue yueOHOro MaTepuasa
Cucremsl CucreMbl IPOCTEHIINX TPUTOHOMETPUUYECKUX YPaBHEHUN
TPUTOHOMETPUUYECKUX | KoMOMHHpOBaHHOE 3aHATHE
ypaBHEHUH
Tema 4.11 Copepxanue yueOHOIro MaTepuasa
Pemenne 3anau. [IpeoOpazoBaHne TPUTOHOMETPUYECKUX  BbIpaK€HUH. PerneHne TPUTOHOMETPUYECKHX
OCHOBBI YpaBHEHMI U HEPABEHCTB B TOM YHCJIE C UCTIOIb30BAHUEM CBOMCTB (D yHKIIHH.
TPUTOHOMETPHH. KonrpoJsbHasi padora
Tpuronomerpuyeckue
byHKIMH

Pa3gen 5. KoMiiekcHbIE YHCJIa

Tema 5.1
KomMmruiekcunie yncia

Conep:kaHue y4eGHOr0 MaTepuaja

[TonsiTue koMmIuiekcHOro 4yucia. ConpsKeHHbIE KOMIUIEKCHBIE YHMCIIAa, MOIYJIb M apryMEHT
KOMIUIEKCHOro  yuciaa. Dopma  3amucu  KOMIUIEKCHOTO — 4ucia  (reoMeTpuyeckas,
TPUTOHOMETpHUUECKasi, anredpanueckas). Apudmernueckue AEHCTBHS C KOMIUIEKCHBIMU
YHUCIIAMU

KoMOuHnpoBaHHOe 3aHsATHE

Tema 5.2

Coaep:xaHue y4eOHOIr0 MaTepuaJia

OK 1, OK 2,

OK 3, OK 4,

OK 5, OK 6,
OK 7
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IIpumeHeHue
KOMIUIEKCHBIX YHCEI

Brmmonuenue pacucToB C IIOMOLIBIO KOMINICKCHBIX YHCCII. HpI/IMepBI UCIIOJIB30BaHUA
KOMIIIICKCHBIX YHCCJII

HpaKaneCRoe 3aHATHE

Pasznea 6. [IpousBoanas GyHKIumn, ee npuMeHeHHe

Tema 6.1 Conep:kanue y4eOHOT0 MaTepuaia
ITonsaTne OmnpeneneHre YMCIOBON TOCIEIOBATEIILHOCTH U CIIOCOOBI ee 3amaHusi. CBONCTBA YHMCIOBBIX
IPOU3BOIHOM. nocienoBarenbHocTel. OnpeneneHne mpeaena nociaeI0BaTeNbHOCTH. Bhluncienne npeaeinos
®opmyiisl U ipaBuiia | mocuenoBarenbHocTel. [Ipenen ¢ynkmum Ha Oeckonewnoctu. Ilpenen ¢yHkum B TOUKe.
mupdepennupoBanus | [Ipupamienne aprymenrta. [lpupamienne QyHKOUW. 3aga4qd, TPHBOMAIINE K TOHATHIO
npou3BogHON. Onpenenenre Npou3BoJHON. AJITOPUTM OTBICKaHMsI IPOU3BOIHOM
KomOunupoBanHoe 3aHsiTHE
Tema 6.2 Copnepxxanue yuyeOHOro MaTepuaJa

[Ipon3BoHbEIE CyMMBI,

Dopmyinsl quddepennmponanus. [Ipasuna nupdepeHupoBanms

PasHOCTH Kom0unnpoBanHoe 3aHsiTue
IIPOU3BENCHHUS,
JaCTHOTO
Tema 6.3 Copnepxanue yueOHOIro MaTepuasa
[IpousBoaHbIE Onpenenenne  cnoxxkHoil  ¢ynkuuu. [IpousBomHas  TPUTOHOMETPUYECKUX  (PYHKIIHM.
Tpuronomerpuueckux | [IpousBoaHas ciiokHOW QyHKIMU
GyHKIHH. KomOuHupoBaHHOe 3aHsITHE
IIpousBoHas
CII0KHOU (QYHKIIUU
Tema 6.4 Copepxanue yueOHOro Mmarepuasa
Homsne o [Tonstue HenpepbiBHON ¢(yHKMU. CBoiicTBa HenpepbIBHOW (QyHKIUH. CBs3b MeEXIy
HCTIPCPRIBHOCTH HENPEPhIBHOCTRI0O U JTUGDEPEeHIMPYEMOCThI0O (DYHKIMHM B TOYKE. AJITOPUTM pELICHUS
(bymxupm. Metox HEPABEHCTB METOJIOM MHTEPBAJIOB
UHTEPBAJIOB
KoMOuHMpoBaHHOE 3aHATHE
Tema 6.5 Conep:kanue y4eOHOT0 MaTepuaJia

I'eomerpuueckuii u
(bUBUYECKU CMBICIT

I'eomerprueckuii cMbICIT TPOU3BOIHONW (DYHKIIMHM — YrJIOBOH KOX(PQHUIMEHT KacaTeIbHOU K
rpaguky QYHKIOMM B TOYKE. YpaBHEHHE KacaTelnbHOW K rpaduky (yHKuuu. AJroput™m

IIPOU3BOIHOM COCTaBJICHUS YPaBHEHUS KacaTeJbHOU K rpaduky pyHkimu y=f(x)
KomOuHnupoBaHHOe 3aHsITHE
Tema 6.6 Copnepxxanue y4eOHOIro MaTepuaJia

OK 1, OK 2,

OK 3, OK 4,

OK 5, OK 6,
OK7

29




Ddusuyeckuii CMBICT
MPOU3BOIHON B

®uznyeckuil (MEXaHUYECKUI) CMBICI IPOU3BOJHOW — MIHOBEHHas CKOPOCTb B MOMEHT
BpeMeHH t: v =S’ (t)

npodeccuoHanbHbIX | [IpaKkTHYECKOE 3aHATHE
3a1a4ax
Tema 6.7 Copnepxxanue yueOHOIro MaTepuaJa
MOHOTOHHOCTB Bospacranue u yObiBaHue (yHKIIMU, COOTBETCTBUE BO3pacCTaHUs U yObIBaHUS (DYHKLIHUU 3HAKY
¢dbysakun. Touku npou3BoAHON. [lOHATHE NPOM3BOAHOM BBICIIETO MOPSJAKA, COOTBETCTBHE 3HAaKa BTOpPOM
IKCTpEMyMa MIPOM3BOHON BBIMYKJIOCTH (BOTHYTOCTH) (PYHKIIMM Ha OTpe3Ke. 3ajaud Ha MaKCUMyM U
MUHUMYM. [lOHATHE acCUMITOTHI, CIOCOOBI MX OIpeACNCHUs. AJTOPUTM HCCICIOBAHUS
GyHKIIMM 1 TOCTpOeHHUs ee TpaduKa ¢ TOMOIIbIO MPON3BOAHON. J[IpoOHO-THEHAs yHKIINS
Kom0nHnpoBanHoe 3aHsiTHE
Tema 6.8 Conep:xanue yueOHOro MaTepuaJia
Hccnenosanne
DyHKIHI 1 Hccnenoanue pyHKIIMU HA MOHOTOHHOCTD U TOCTPOCHUE TPa(UKOB.

MOCTpOEHUE TpaUKOB

KOMﬁI/IHHpOBaHHOG 3aHATHE

Tema 6.9 Haubonbiee
U HAUMCHBIIICC
3HaueHUs! QyHKITUU

Coaep:xanue yueOHOIro MaTepHaJia

Haxoxnenve HamOONbIIEro M HAMMEHbBIIEro 3HAYeHWM (QyHKUMNA, MOCTpOeHUEe rpapuKoB
MHOT'OYJIEHOB € MCIOJIb30BAaHUEM allapaTa MATEMaTHYECKOr0 aHAIN3a

KomOuHMpoBaHHOE 3aHSITHE

Tema 6.10
Haxoxnenue
ONTHMAIBHOTO
pe3yJibTaTa ¢
ITOMOIIBIO
MIPOU3BOJHOM B
MPAKTUYECKUX 3a]a4ax

IlpodeccuoHaILHO-OPMEHTHPOBAHHOE CollepKaHue (Colep:KaHNe MPUKIATHOTO MOYJIs1)

Haumenbiiee u HanOoIbIee 3HAUCHUE (I)YHKI_[I/II/I

HpaKTI/I'{eCKOC 3aHATHE

Tema 6.11 Copnepxanue y4eOHOIo MaTepuaJa
Pemenue 3anau. ®opmynsl u  mnpaBwia guddepennupoBanus. MccienoBanue (QyHKIUNA € TOMOIIBIO
IIponsBoaHas npoun3BoiHON. Hanbonpiiee 1 HauMeHblee 3Ha4eHus] QyHKIUU
byHKIMH, €e KonTpoasnas padora
IpUMEHEHHE
Pa3znes 7. MHOrOrpaHHMKHM U TeJIa BpalleHUsl OK 1, OK 2,
Tema 7.1 Copep:xanue yueOHOr0o MaTepHaIa OK 3, OK 4,

Bepmmunsl, pedpa,

[Tonsitue mHororpanHuka. Ero smemeHThI: BepmuHbl, pedpa, rpanu. /[uaronans. CeueHue.
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IPaHU MHOTOTPaHHUKA

BaInyKiible ¥ HEBBITYKJIBIE MHOTOIPaHHUKHU

KomOuHupoBaHHoOe 3aHsITHE

Tema 7.2
[Ipusma, ee
COCTABJISIIOLIHE,
ceuenue. [Ipsamas u
IpaBHUJIbHAS IPHU3MbI

Coaep:xanue yueOHOIro MaTepHaJia

[Tonsitue npusmel. Ee ocHoBanust 1 60koBbIe rpaHu. Beicota mpusmel. [IpsMas u HakiIOHHAs
npusMa. [IpaBunbHas npuszma. Ee ceuenue

KOMﬁHHHpOBaHHOQ 3aHATHE

Tema 7.3
[Tapannenenunen, Kyo.
Ceuenue kyb0a,

Copepxanue y4eOHOIro MaTepuasia

Hapannenennne):[, CBOMCTBa MMPAMOYTOJIBHOI'O  IIapaJuUICIICIIUIICa, KY6 CeueHue Ky6a,
napajjicjicnmicaa

napajuieacnunena Kom0nnnpoBanHoe 3aHsiTHE
Tema 7.4 Conep:xanue yueOHOTro MaTepuaJia
[Tupamuna, ee [Tupamuna u ee osnemeHtsl. Ceuenue nupamuabl. [lpaBuibHas nupamuga. YcedeHHas
COCTABIISIOIIHE, nupamMua

ceuenue. [IpaBunbHas
nupamuja. Y ceyeHHas
nupammia

KOMﬁI/IHHpOBaHHOG 3aHATHE

Tema 7.5
BboxkoBas u monHas
HOBerHOCTB HpI/ISMI)I,

Conep:xanue yueOHOTro MaTepHaJia

[Inomanp OOKOBOM M IOJHOM IMOBCPXHOCTU IMPU3MBI, ITUPAMHUIbI

KomOuHupoBaHHOe 3aHsITHE

UPAMUIbI
Tema 7.6 Coaep:xanue yueOHOT0 MaTepHaJia
Cummerpus B kyoe, | CUMMeETpUsi  OTHOCHTENBHO  TOYKH, MpsAMOHM, IwiockoctH. Cummerpus B KyOe,
napajuiesienunese, napajiesienunee, npusme, nupamuie
IIpU3ME, MUPAMULIE KomOuHHpOBaHHOE 3aHATHE
Tema 7.7 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJlepKaHMe (Coep:KaHNe TPUKJIAJTHOIO MOLYJIsI)

[Tpumepsl cummeTpuii
B ipodeccuu

CumMeTpHs B IPUPOJE, APXUTEKTYpE, TEXHUKE, B OBITY

IIpakTH4yeckoe 3aHsATHE

Tema 7.8 Copepxanue yueOHOIro MaTepuasa
[IpaBuibHBIE [ToHsiTHE TpaBHIIBHOTO MHOTOTpaHHMKA. CBOWCTBA MPABWIIBHBIX MHOTOIPAHHUKOB
MHOT'OI'PaHHUKHU, UX IIpakTu4yeckoe 3aHsiTHE
CBOICTBa
Tema 7.9 Copnepxxanue y4yeOHOIro MaTepuaJia

OK 5, OK 6,
OK7
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Hwmunap, ero

Humuuap u ero snmeMenTsl. CeueHnue mMunHapa (napauieIbHOe OCHOBaHUIO U ocH). Pa3BepTka

COCTaBJISIOLIHE. WIMH]IpA
Ceuenne muinmneapa | KoMOMHHpOBaHHOE 3aHSITHE
Tema 7.10 IIpodeccrnoHaIbLHO-0PHMEHTHPOBAHHOE COIep:KaHue (CoaepKaHue MPUKJIATHOTO MOTYJIs1)
Konyc, ero Konyc u ero anementsl. CeyeHne KoHyca (MapajijieIbHOE OCHOBAHUIO U MPOXOJSIIEEe 4Yepes3
COCTaBJISIIOLIHE. BEpINMHY), KOHUYECKHe ceueHns. Pa3BepTka KoHyca
Ceuenne Konyca IlpakTHyeckoe 3aHATHE
Tema 7.11 Coaep:xanue yueOHOT0 MaTepHaJia

Y cedeHHBIH KOHYC.
CeueHue yceueHHOTo

Y cedeHHbIN KOHYC. Ero 06pa3y10u1a;1 u BeicoTa. CeueHue YCCUYCHHOI'O KOHYCa

KOMﬁI/IHHpOBaHl-Ioe 3aHATHE

KOHYcCa
Tema 7.12 Conep:xanue yueOHOTro MaTepuaJia
Hlap u chepa, nx Tap u chepa. Bzanmuoe pacnonoxkenue cepsl u miockocti. Ceyenue mapa, chepsl
CCUCHUS KomOuHHpOBaHHOE 3aHATHE
Tema 7.13 Copepxanue yuyeOHOIro MaTepuaJa

ITonstre 06 00BEME
Tena. OTHOIIEHNE
00BEMOB TTOTO0OHBIX
TeN

[Tonsitue 06 o6veme Tena. OOBeM Kyda U IPAMOYTOJIbHOTO napauienenumneaa. O0beM npu3Mbl
U mwmHapa. OTHoIIeHHe 00BeMOB MOJOOHBIX Te. ['eoMeTpuYecKuil CMBICI ONpeAeTUTeNs 3-
ro HopsijiKa

KOMﬁI/IHHpOBaHHOG 3aHATHE

Tema 7.14
OO0BeMBI U IIOIIAIN
MOBEPXHOCTEH Tel

Coaep:xanue yueOHOro MaTepuaJia

O6bembl nupamubl U KoHyca. O0beM mapa. [Tnomany nosepxHocTel Ten

KomOuHMpoBaHHOE 3aHsSITHE

Tema 7.15 Conep:xanue yueOHOTro MaTepuaJia
KombOunammu KoMOuHammm reoMeTpruuecKux Tel
MHOTOIPaHHUKOB U Tl | [IpakTHYecKoe 3aHsATHE

BpalieHus
Tema 7.16 Conep:xanue yueOHOro MaTepuaJia

I'eomerpuueckue Hcnonb3oBanne KOMOWHAIMA MHOTOTPAaHHUKOB W Tell  BpallleHUs B  IPAKTHKO-

KOMOWHAINH HA OPHUEHTHPOBAHHBIX 3aJa4ax
MpaKkTUKe IIpakTHYeckoe 3aHsATHE
Tema 7.17 Conep:kanue y4eOHOT0 MaTepuaJia

Pemenue 3anau.
MHOrorpaHHuKH 1

OO0BEMEBI U Iomaan MOBECPXHOCTU MHOTOI'PAHHUKOB U TCJI BpallICHUSA

KonTposbsHas padora
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TeJa BpallleHUs

Pa3znen 8. [lepBooOpa3nas GpyHKkuMHU, ee NIpUMeHeHUE OK 1, OK 2,
Tema 8.1 Copnepxxanue yueOHOIo MaTepuasa OK 3, OK 4,
[TepBooOpasnas 3amaga O BOCCTAaHOBJIICHMHM 3aKOHA JBIDKCHUS 110 M3BECTHOH ckopoctH. [loHsTne OK'5, OK 6,
¢dysuxuun. IlpaBuna | uaterpupoBanusi. O3HAKOMIICHHE C MOHSITHEM WHTErpajia W MEPBOOOPA3HOM st (QyHKIUH OK'7
HaXOK/ICHHS y=f(x). Pemenuwe 3amau Ha CBA3p NEPBOOOPA3HOM M €€ TNPOU3BOTHOHM, BBIYUCICHHE
epBOOOPA3HBIX nepBooOpazHoi ans gaHHOW QyHKIuH. Tabmuna dopmyn A HaXOXICHHUS NEPBOOOPA3HBIX.
M3y4yeHue mpaBuia BIYMCICHHS IEPBOOOPA3HOM
Kom0uHHpOBaHHOE 3aHATHE
Tewma 8.2 Conep:xxanue yueOHOro MaTepuaJia
[Tnomanp 3agaun, NPUBOJALIME K TOHATHIO ONpPEJENIEHHOIO HHTErpana — O BBIYMCICHHUU IUIOIIAIN
KPUBOJIMHENHHON KPUBOJMHEHHON Tpamenuu, o mepeMenieHnn Touyku. IloHsTHe ompenenéHHOro HMHTErpana.

tpanenuu. Popmyia
Herorona — JleliOuuma

['eomeTpuueckuit U Quandeckuii cMbIch ompeneneHHoro unrerpaiga. ®opmyna HeioroHa—
JleiibHuna

KomOunnpoBanHoe 3aHsiTHE

Tema 8.3
Heonpenenennsiii u

Conep:xxanue yueOHOro MaTepuaJia

ITousTue HCOIMPCACIICHHOIO MHTCTpajia

OTIpe/ICIICHHBII KoM0uHHpOBaHHOE 3aHATHE
HHTErpaibl
Tema 8.4 Copepxanue yuyeOHOro Mmarepuasa

TTonsTue 00
OTIPEICIICHHOM
HHTErpaje KaKk

I'eomeTprueckmii CMBICI ONPEAEIICHHOIO UHTETpala

KomOuHupoBaHHOe 3aHsITHE

IUIOINAAN
KPUBOJIMHEWHOU

Tpaneuun

Tema 8.5 IIpodeccnoHanbHO-0PHMEHTHPOBAHHOE COJlep:KaHMe (Colep:KaHNe MPUKJIATHOTO MOLYJIsI)
OmnpeneneHHbIn ['eomeTpuueckuii cMbICH onpeaeaeHHOro nurerpaina. @opmyna Hetotona - JleitOnuma.

HWHTCrpajl B )KU3HU

PeLHeHI/IC 3a4a4 Ha HpI/IMeHeHI/IC I/IHTCFpaJIa IJIA BBIYUCIICHUA (I)I/IBI/I‘ICCKI/IX BCIIMUYUH U
IIomageu
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IIpakTn4yeckoe 3ansiTue

Tewma 8.6
Pemenue 3anau.
[TepBooOpasuas

¢byHkuuu, ee
pUMEHEHHE

Conep:xanue yueOHOro MaTepuaJia

[TepBoobpasnas ¢pynkuuu. [IpaBuna HaxoxaeHUs MepBooOpa3HbIX. Ee mpuMenenune

KonTposbnas padora

Pasznen 9. Crenenn u kopHu. CreneHHasi QyHKUMSA

Tema 9.1
CrenenHas ¢pyHKIuS,
€e CBOMCTBA

Coaep:xanue yueOHOro MaTepuaJia

IToHsATHE KOPHSA N-0M CTENEHU U3 AECUCTBUTEIBHOrO ynucia. OyHKIuu y = /X ux cBoiicTBa u
rpa¢uku. CBOMCTBA KOPHS N-OM CTENEHU

KOMﬁI/IHHpOBaHHOG 3aHATHE

Tema 9.2
IIpeoOpazoBanue
BBIPAXEHHUH ¢ KOPHIMHU
N-0M CTEIEHU

Coaep:xanue yueOHOro MaTepuaJia

[TpeoOpazoBaHre UPPAITMOHATLHBIX BBIPAKECHUI

KomOunnpoBanHoe 3aHsATHE

Tema 9.3
CBoiiCcTBA CTEIEHHU C
paIII/IOHaJ'IBHBIM Hu

Conep:xxanue yueOHOro MaTepuaJia

[TonsiTve creneHu ¢ J0ObIM palliOHANBHBIM MOKa3aTeneM. CreneHHble PyHKINU, UX CBOMCTBA
u rpaduKu

JCACTBUTEIIbHBIM Kom0nHupoBanHoe 3aHsATHE
MIOKa3aTeNsIMU
Tema 9.4 Copepxxanue yuyeOHOro MmarepuaJia
Pewmenne PaBHOCHIIBHOCTE MPPALIMOHATIBHBIX YPABHEHUN U HEPAaBEHCTB. MeTopl UX pemenus. Pemenne
MPpalMOHATILHBIX MPPALMOHATILHBIX YPaBHEHHUI U HEPABEHCTB

YpaBHEHUU U
HEPABEHCTB

KomOunupoBaHHOe 3aHsITHE

Tema 9.5
CreneHu 1 KOpHHU.
Crenennas pyHKUIUSA

Conep:kanue y4eOHOT0 MaTepuaJia

Onpenenenue creneHHON (yHKUMU. Vcronb30BaHHE €€ CBOMCTB MPH PEIEHUH YpaBHEHHUH U
HEPaBEHCTB

KomOuHupoBaHHOe 3aHSITHE

OK 1, OK 2,

OK 3, OK 4,

OK 5, OK 6,
OK 7
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Pasznea 10. IToka3zareabHasi GyHKIUSA

OK 1, OK 2,

Tema 10.1 Conep:kanue y4eOHOT0 MaTepuaJia OK 3, OK 4,
ITokazaTenbHas CreneHb ¢ NPOM3BOJILHBIM JEHCTBUTENBHBIM MOKasareneM. OnpenelieHue MoKa3aTeabHON OK 5, OK 6,
(byHKIMS, ee CBOMCTBA | (DYHKIIMH, €€ CBOMCTBAa W rpaduK. 3HAKOMCTBO C NMPHUMEHCHHEM IIOKAa3aTeIbHOM (DYHKIHH. OK 7
Pemenne mokaszarenbHBIX YpaBHEHUH (PYHKIIMOHAIBHO-TPahUIECKUM METOI0M
KomOuHupoBaHHOe 3aHsITHE
Tema 10.2 Copepxanue yueOHOIro MaTepuasa
Pewenue Pemienne 1noka3aTeNbHBIX YpaBHEHUM METOJOM YPABHUBAHMS IIOKA3aTelIed, METOIOM
[I0Ka3aTeJIbHbIX BBEJCHUS HOBOM IIEPEMEHHOM, (yHKUMOHAIBbHO-TpapUUYECKUM METOAO0M. PemieHue
yYpaBHEHUM U MOKa3aTeIbHbIX HEPABEHCTB
HEPaBEHCTB IIpakTuyeckoe 3aHsATHE
Tema 10.3 Copepxanue yueOHOro MmaTepuasa
Cucremsl Pelenune cucreM nokasaTenbHbIX YPaBHEHUI
IIOKa3aTeIbHBIX Kom0unnpoBanHoe 3ansitue
ypaBHEHUH
Tema 10.4 Conep:xxanue yueOHOro MaTepuaJia
Pemenne 3anau. Pemenne mnoka3aTrenbHbIX YpaBHEHUMM METOJOM YpPAaBHUBAaHUs II0KA3aTele M METOIOM
[TokazarenbHas BBEJICHUS HOBOM NIEpEMEHHOM. Perienne nokazarenbHbIX HEPAaBEHCTB
byHKIHISA KonTposbnas padora
Pasnea 11. Jlorapugmsl. Jlorapupmuyeckas pynkous OK 1, OK 2,
Tema 11.1 Copaepxxanue y4yeOHOro MaTepuasa OK 3, OK 4,
Jlorapudwm uucna. Jlorapudm uucna. JlecSTHIHBIA U HATypaabHbIi TOrapu(Mbl, YACIIO € OK' 5, OK 6,
Jecatnunbiii 1 OK7

KomOunnpoBanHoe 3aHsATHE

HATypaJbHbIN
norapu@Mbl, YUCIIO €
Tema 11.2 Copepxxanue y4eOHOro MaTepuasa
CaoiicTBa CgoiictBa sorapudmon. Oneparus JorapuGMupoBaHus.
aorapumMoB. KoMOMHMpOBaHHOE 3aHsATHE
Onepanus
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norapumMupoBaHUs

Tema 11.3

Conep:kanue y4eOHOT0 MaTepuaJia

Jlorapudmmueckas

Jlorapudmmueckas GyHKIUS U €€ CBOHCTBA

¢byHKIUsA, ee CBOWCTBA

KOMﬁHHHpOBaHHOQ 3aHATHE

Tema 114

Conep:kaHue y4eOHOT0 MaTepuaJa

Pewenne
J0rapupMHUECKUX
YpaBHEHUU U

[TonsTue norapupmudeckoro ypasueHus. Oneparus moTeHIUpPoBaHus. Tpu OCHOBHBIX METO/1a
peleHuss  JOrapupMHUECKUX  ypaBHEHUH:
HNOTEHIIMPOBAHUS, METO]I BBEIEHUS HOBOM nepeMeHHOH. Jlorapudgmuueckue HepaBeHCTBa

GyHKIIMOHATBHO-TpaUUECKUd,  METOJ

HEPABCHCTR Kom0uHupoBaHHOeE 3aHATHE
Tema 11.5 Coaep:xanue yueOHOro MaTepuaJia
Cucremsl ANTOpPUTM pEeIlIeHUs] CUCTEMBl YpaBHEHUNH. PaBHOCHMIIBHOCTH JIOrapu(MUYECKUX YpaBHEHUU U
JOTapuUPMHUUECKUX HEPABEHCTB
YpaBHEHUH KoMOuHHpOBaHHOE 3aHATHE
Tema 11.6 IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COEeP/KaHME (CONepKaHNe TPUKJIAJTHOTO MOLYJIsI)

Jlorapudmsr B
NPUPOJIE U TEXHUKE

[Ipumenenue norapu¢ma. Jlorapupmuueckas crnupanb B npupone. Ee maremarnueckue
CBOMCTBA

HpaKTI/I'{eCKOC 3aHATHE

Tema 11.7 Copepxanue yueOHOro MmaTepuasa
Pemenne 3anau. Jlorapudmuueckas GpyHkius. Pemenne npocreimmx gorapupMuyeckix ypaBHEHUH
Jlorapudmer. KourpoJsbHnas padora
Jlorapudpmuueckas
byHKIIUS
Pa3znes 12.MHuo:xecTBa. DiieMeHThI TeOpUHU rpados OK 1, OK 2,
Tema 12.1 Copaepxxanue yuyeOHOIro MmarepuaJia OK 3, OK 4,
MuoxkecTBa [onsaTtue MHOkecTBa. [loaMHOKecTBO. Onepaluy ¢ MHOKECTBAMH OK 5, OK 6,
KoMOMHHPOBAHHOE 3aHATHE OK'7
Tema 12.2 IIpodeccrnoHaIbLHO-OPHMEHTHPOBAHHOE COIeP:KaHUeE (COepKAHUE MPUKIATHOTO MOTYJIs1)
Onepanyu ¢ Omnepaiuu ¢ MHOKecTBaMHU. PerieHre npukiagHbixX 3a1a4
MHOKECTBaMU IIpakTHyeckoe 3aHATHE
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Tema 12.3

Conep:kaHue y4eOHOT0 MaTepuaJia

I'padmr [Tonsitue rpada. Cea3ubIi rpad, AepeBo, ITUKI rpad Ha MIOCKOCTH
IIpakTnyeckas padora
Tema 12.4 Copnepxxanue yueOHOro MaTepuasa

Pemrenue 3agau.
MHuosxectBa, ['padsl u
UX IPUMEHEHUE

Onepauun ¢ MHOXkecTBamMH. OrmnucaHue peandbHBIX CHUTYallMii € TMOMOIIBI0 MHOKECTB.
[Tpumenenue rpadoB K pelIeHuIo 3a1au

KonTposbnasi padora

Pa3nea 13. D1eMeHTHI KOMOMHATOPUKH, CTATUCTHUKH M TEOPHHU BEPOATHOCTE

Tema 13.1 Coaep:xanue yueOHOro MaTepuaJia
OcHoBHbIe IOHATHSA | [lepecTaHOBKH, pa3MENICHHUsI, COUSTAHHSL.
kOMOHHATOPHKH KoM0uHnpoBanHoe 3aHATHE.
Tema 13.2 Conep:xanue yueOHOro MaTepuaJia

CobbITHE, BEpOSITHOCTH
coObITHs. CIIOKEHHE U

CoBMecTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEPOSATHOCTU CYyMMbI COOBITUN. Y CIIOBHAs
BEPOSITHOCTh. 3aBUCUMBIC M HE3aBHCHUMBIE COOBITHS. TeopeMbl O BEPOSITHOCTH MPOU3BEACHUS

YMHOXEHHE COOBITHIA.
BEPOSATHOCTEU
KomOunnpoBanHoe 3aHsATHE
Tema 13.3 IIpogeccrnoHaILHO-OPHEHTUPOBAHHOE COAEPKAHUE (COAepKAHUE TPUKJIIATHOIO MOLYJIs1)

BepositTHOCTS B

OTHOCUTENBHAS YaCTOTa COOBITHSI, CBOMCTBO €€ YCTONYMBOCTH. CTaTUCTUYECKOE OTPEIeTICHUE

npo(ecCHOHANBHBIX | BepOATHOCTU. OlleHKA BEPOSITHOCTH COOBITHS
3a1a4ax IIpakTH4eckoe 3ansATHE
Tema 13.4 Copaepxxanue y4eOHOIro MaTepuasa
JluckperHas Bunbl cnywailHeix BennuuH. OnpenerneHue NUCKPETHOW CIydallHOM BEIWYMHBL. 3aKOH

Cy4aifHasi BEJIMYMHA,

pacrpeneneHusi AMCKPETHOM ClIydyallHOW BeJIMYMHBI. Ee ynciioBble XapaKTEepUCTUKHU

3aKOH €€ KomMOuHupoBaHHoe 3aHATHE
pacnpeeneHus
Tema 13.5 Copepxxanue yuyeOHOIro MmaTepuaJia
3anauu Bapuanuonnsiii paa. [loauron yactor u rucrorpamma. CTaTuCTUYECKUE XapaKTEPUCTUKHU psiia
MaTeMaTUYECKOU HaOJII01aeMBIX TaHHBIX

OK 1, 0K 2,

OK 3, OK 4,

OK 5, OK 6,
OK 7
IIK 1.4
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CTaTHUCTHKH

KomOuHupoBaHHOe 3aHsITHE

Tema 13.6
CocrasiieHue TadnuL u
JIUarpamMM Ha MPaKTHKe

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COEepPKAHME (COMEPKAHUE MPUKJIATHOTO MOIYJIs1)

[lepBuunast 00paboTKa CTaTHCTUYECKUX JMJaHHBIX. ['paduyeckoe

Haxoxxnenne cpeHuX XapakTepUCTUK, HAOII0AaeMBbIX JaHHBIX

HX [OpCACTABICHUC.

IpakTHYecKoe 3aHsATHE 4
Tema 13.7 Copepxxanue yueOHOTo MaTepuasia
Pemenue 3anau. OnemeHThl KoMOUHATOpUKH. CoObITHE, BEpOATHOCTH COOBITHA. ClOKEeHHE U YMHOXEHHE
DneMeHThI BEPOSTHOCTEH
KOMOMHATOPUKH, KonrtpoabHas padora 2
CTaTUCTHKH U TEOPUU
BEPOSATHOCTEU
Pa3nen 14. YpaBHeHUsI 1 HEPAaBEHCTBA 28 OK 1, OK 2,
Tema 14.1 Copaepxxanue ydyeOHOro MaTepuasa OK 3, OK 4,
PaBHOCHIIBHOCTB PaBHOCHIBHOCTh  ypaBHeHM u  HepaBeHCTB. OmpeneneHus. OCHOBHBIE  TEOPEMBI OK 5, OK 6,
ypaBHEHUN U PaBHOCHJIBHBIX Tepexo/ax B YpPaBHEHHMSIX W HepaBeHCTBax. OOIIMe METoAbl peLIeHUs OK7
HepaBeHCTB. OOIIME | ypaBHEHHIA: Mepexo] OT paBeHCTBA (YHKIHMH K PaBEHCTBY apryMEHTOB /ISl MOHOTOHHBIX IIK 1.4
METO/bI peIIeHUs GyHKUMH, MeTOJ pa3joKeHUs Ha MHOXHUTEIM, METOJ BBEJCHHUS HOBOH IepeMEeHHOMH,
(byHKUIMOHATBHO-TpapUUECKH METOA 4
Kom0uHupoBaHHOeE 3aHATHE
Tema 14.2 Conep:kanue y4eOHOT0 MaTepHuaJa
I'padmueckuii Mmeron | OOIIMe METOABI pEIICHHS HEPABEHCTB: IEPEXOJ OT CPAaBHCHUS 3HAYCHUH GYHKIHN K
pelleHNs YPAaBHEHMM, | CPABHEHUIO 3HAUYEHUH apryMeHTOB Il MOHOTOHHBIX (YHKLIMH, METOJ HWHTEPBAJIOB,
HEPABEHCTB ¢ynkunonanpHO-Tpaduuecknii Meron. I'paduyeckuii MeTo] pelIeHUs ypaBHEHUH U
4

HEPaBEHCTB

KomOuHupoBaHHOe 3aHsITHE

Tema 14.3 YpaBHeHus
Y HEPaBEHCTBA C
MOZIYJIEM

Conep:kanue y4eOHOTr0 MaTepuaJa

Onpenenenne moxyns. PackpeiTue Mmonyns no ompeneneHuto. [lpocreiinne ypaBHEHHS U
HEpaBEHCTBA C MoAyJjieM. lIpruMeHeHne paBHOCUIIBHBIX IIEPEXOAOB B OINPEACIICHHBIX THUIIAX
YPaBHEHUI U HEPABEHCTB C MOAYJIEM
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KomOuHupoBaHHOe 3aHsITHE

Tema 14.4 Conep:kanue y4eOHOT0 MaTepuaJia
YpaBHeHU U 3HakoMcTBO ¢ napameTpoMm. [Ipocreiinvie ypaBHEHHs 1 HEPABEHCTBA C TapaMeTpPOM
HEpPaBEHCTBA C KoM0uHnpoBaHHOe 3aHATHE 6
napameTpamu
Tema 14.5 IIpodeccrnoHaIbLHO-OPHMEHTHPOBAHHOE COIep:KaHue (COoaepKAHUE MPUKIATHOTO MOTYJIs1)
CocraBienue u Permenue TekCTOBBIX 3a7jau MPO(ECCHOHATBHOTO COIEPKAHMS
pelieHue IIpakTHyeckue 3aHATHS 8
npodeccnoHaNbHBIX
3a7a4 C MOMOIIBIO
ypaBHEHUH
Tewma 14.6 Conep:xxanue yueOHOro MaTepuaJia
Pemenue 3anay. OOmue MeTonbl peuieHUs ypaBHEHWI. YpaBHEHHsS W HEpPaBeHCTBA C MOJYyJIeM U C
YpaBHeHHs U napaMeTpamu 2
HEpaBEHCTBA IIpakTuyeckoe 3aHsATHE
JK3aMeH 6
Bcero | 228
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2.3. IlpumepHasi TeMaTHKA KYPCOBBIX paloT — He MPeyCMOTPEeHbI.

2.4. IlpumepHasi TeMaTHKa pedepaToB —
«Poilb M MecTo MareMaTHKd B COBPEMEHHOM MHpE IpU OCBOCHUM MpPO(ecCHOHATbHBIX
JMCLIMILUIMH U B chepe npodeccHoHaIbHOM AeSITETbHOCTI

2.5. [IpumepHbIii NepeyeHb BONPOCOB H MPAKTHYECKUX 32/IaHUH K IK3aMeHY.
1. Uto Ha3bIBaeTCs BEKTOPOM?

2. Kakue ObIBaIOT BEKTOPHI HA MJIOCKOCTHU?

3.Uemy paBHO CKaJISIpHOE MPOU3BEACHUE BEKTOPOB?

4.Yemy paBHa JJIMHA BEKTOpaA?

5. Kak HaliTu yroa Mexay BeKTopamu?

6. UeMy paBeH yroy MeXay BEKTOpaMu?

7. YUeMy paBHa JIJIMHA BEKTOpa?

8. Uemy paBHO CKaJIsipHOE IIPOU3BEIEHUE BEKTOPOB?

9. Uemy paBHO BEKTOPHOE MPOU3BEACHUE BEKTOPOB?

10.
11.
12.
13.
14.
15.
16.

HavanpHoe nonsitue crepeoMeTpui (onpeaeaeHnue, OCHOBHbIE IIOHATHS).
AKCHOMBI CTEPEOMETPHH.

CrnenctBust U3 aKCHOM.

B3aumHoe pacronoxeHue JByX IpsMbIX B IPOCTPAHCTBE.

B3aumHoe pacronoxenue NpsiMou U IIIOCKOCTH.

[Ipu3Hak napayuieaIbHOCTH IPSIMON U TNIOCKOCTH.

IIpu3Hak napayuieaIbHOCTH ABYX INIOCKOCTEH.

17.Teopembl 0 mapauIeIbHBIX TUIOCKOCTSX.

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31
32.
33.
34.
35.
36.
37.

N300paxenue Guryp B CTepeoOMETpHUH.

BekTopsl B IpocTpaHCTBE.

[Ipu3Hak nNEepHeHANKYIAPHOCTH IPSIMON U INIOCKOCTH.
IIpssMoyronbHbIE.

JInuHa BexTopa.

Yroia Mexay BEKTOpaMH.

YcnoBus nepreHAMKYIIPHOCTH BEKTOPOB.

VYcnoBue napamiesbHOCTH JBYX INIOCKOCTEMN.

.YT0a MeXy IBYyMS INTIOCKOCTSIMU.

UYro Ha3piBaeTcsa GyHKUIMENH?

Uro Takoe 00JacTh OIpeeseH s U 00JacTh 3HaUeHUH QyHKIUU?
Uro HazbiBaeTcs rpaduxoM GyHKIHN?

UYro HazbIBaeTCs MPOU3BOIHON (QYHKIMU?

. Kakosn FCOMCTpI/I‘-ICCKI/Iﬁ CMBICJI HpOH3BO,Z[HOfI?

KakoB ¢uzndeckuii cMbICT POU3BOTHOM?

Kakwue cBolicTBa Ipon3BOJHOMN BbI 3HaeTe?

ITo xakuM (opMysiaM BBIYUCISIOTCS IPOU3BOJHBIE TPUTOHOMETPUUYECKUX (DYHKITUN?
[To xakuM (opMysiaM BBIYUCISIOTCS IPOU3BOJHBIE CTETIEHHON (QyHKIIMH?

[To xakuM (hopMyIsiaM BBIUUCISIOTCS IPOU3BOIHBIE TTOKA3aTEIbHON PyHKIIMK?

[To xakuM (hopMysiaM BBIYUCISIOTCS IPOU3BOHBIE JTorapudMudeckoit pyHkunn?
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3. YCJIOBUS PEAJIM3ALIMA ITPOTPAMMBI YYEFHOM JUCIHATLIMHBI

3.1. Jas peaqm3anuud NporpaMMmbl y4eOHOW JMCHUILVIMHBI JOJKHbI OBbITH
NpeaycMOTPEHBI ClIeAyIolIe CreliaabHble MOMeIeH s :

Ka0uner MaTeMaTMKH, OCHAIICHHBII 000OPYJOBaHWEM M TEXHUYECKHMMHU CPEICTBAMH
00y4eHus:

KommuekT yueOHo# MeOenn:

y4eHHUYecKue cToibl — 14 mr.,

CTyJIbs — 28 1mIT.,

npernoiaBaTeNbCKuit cron — 1 mr.,

nocka yuyeOHas — 1 mT.,

TpuOyHa Manas — 1 mT.

Harasiablie cpeacTBa o0yyeHus:

KOMIUICKT y4eOHO-HArISAHBIX MOCcOOUi (TUTakaThl, pa3naTouyHblid Marepuan) — 12 mir.,
KOJIJICKIIHSI CIIOBAPEH PYCCKOTO S3bIKa — 4 MIT., KOMIUIEKTHI Y9€OHO-HATIISITHOTO 000pyIOBaHHUS,
pabouas nporpaMmma JUCHUILTAHBI, (POH]IBI OLIEHOYHBIX CPE/ICTB.

Texnnyeckue cpeacTBa o0y4yeHusi: HOyTOyk — 1 mit., pabodyee MecTo IpernoaBarers,
NEPCOHANBHBI  KOMIIBIOTEp C MOJIKIYEeHHEeM K ceTh «VHTepHeT», TNepeHOCHOe
MYJIbTUMEIUIHOE 000pyI0BaHUE (BUICOIIPOEKTOP, IKPaH, KOJOHKH) — 1 mIT.

IIporpammHoe odecnieuenne 00mero 1 NpogeccHoOHAJIbHOI0 HA3HAYCHHUS

Microsoft Office Professional Plus 2016 Russian Academic OLP 1 License No Level,
Microsoft WINHOME 10 Russian Academic OLP 1 License No Level Legalization Get
Genuine, Microsoft Windows Professional 10 Sngl Upgrade Academic OLP 1 License No Level,
Adobe Reader, Google Chrome.

3.2. AudopmannoHHOe obecnieyeHHe peain3alui NporpaMMbl

[lepeueHb pekOMeHIyeMbIX y4eOHBIX M3/1aHui, HTepHeT-pecypcoB, JOMOTHUTEIBHOM
JTUTEepaTyphl

3.2.1.OcHoBHas quTepaTypa:

1. Kynukos, B. B. Jluckpernas matematuk: yueOHoe mocodue / B. B. Kymnukos. —
Mocksa: PUOP: UTH®PA-M, 2020. — 303 c. — (Cpeanee nmpodeccronanbHoe 00pa3oBaHue). —
ISBN 978-5-369-01826-2. — Tekcr: anekrponnsnii. — URL: https://znanium.com/catalog/
product/1045945

2. IOxno, H. C. Maremaruka: yueonuk / H.C. FOxno. — Mocka: TH®PA-M, 2021. —
204 c. — (Cpennee npodeccuonanbaoe odpaszopanue). — DOI 10.12737/1002604. — ISBN 978-
5-16-014744-4. — Texcrt: snextponnsiii. — URL: https://znanium.com/catalog/product/ 1002604

3.2.2. lonoaHUTEIbHbIE HCTOYHHUKH:

1. uckperHas marematuka: cOopHuk 3amau / A. U. I'ycera, B. C. Kupees, A. H.
TuxomupoBa. — MockBa: KYPC: UHOPA-M, 2021. — 224 c. — (Cpeanee npodeccuoHaibHOE
obopazomanme). —ISBN  978-5-906818-72-0. —  Tekcr  oamekrponsbii. -  URL:
https://znanium.com/catalog/product/1094740

2.. JluckperHas MaTeMmaTuKa. 3aJayd W YIPAKHEHUS C pPEHICHUSMHU: Y4eOHO-
meroauyeckoe mnocooue / A.A. Boponenko, B.C. denopoBa. — 2-¢ u3f., uchp. —Mocksa:
NH®PA-M, 2020. — 105 c. — (Cpennee npodeccronansHoe obpazoBanue). - ISBN 978-5-16-
015671-2. - Tekcr: anextponnsbIit. - URL: https://znanium.com/catalog/product/1045617
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3.2.3. UntepHeT-pecypcebl: [lepeyens UHTepHET-pecypcoB, HEOOXOAUMBIX 1JIs1
OCBOEHHS TUCIUIIHHBI

Jlnst ocymiecTBICHUsT O0pa3oBaTEIbHOrO MpoLecca MO AUCHUILIUHE, HCIIOIB3YIOTCS
CJIETYIOIINE AIEKTPOHHBIC OMbIoTedHbie cucteMbl (ObC):

1. https://znanium.com/

2. http://urait.ru//

3. https://e.lanbook.com/
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4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUS YYUEBHOM

JTACIATITAHBI

KonTponbHast oleHKa pe3yiabTaTOB OCBOEHHS 0O0IIe00pa30BaTeIbHON IHCIUTUIMHBI
pacKkpbIBalOTCA Yepe3 AUCHUILTHHAPHBIE Pe3yabTaThl, HANPaBiIeHHbIE Ha (OPMUPOBAHUE OOIINX
U ipodeCCHOHAIBHBIX KOMIIETEHIIUH 10 pa3enaM U TeMaM COJepKaHusl yueOHOro mMaTepuania.

Oob6masi/mpodeccuoHanbHas Pazngen/Tema Tun oueHoYHbIX
KOMITETEHIHSI MeponpusTHsl
OK 1. [Tonumats cymuocts 1 | P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanue
COLUAIILHYIO 3HaynMocTh | 1.6 VYerHbli onpoc
cBoer Oymymieit mpodeccuu, | P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 [I- | Maremaruueckuit
IPOSIBIIATH K HEH yCTOWYMBBIN | 0/c, 2.6 JUKTaHT
HWHTEpEC P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 NunuBunyanbHas
P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | camocTosITeNbHAsA
4.7 I1-o/c, 4.8, 4.9, 4.10, 4.11 pabota
PS5, Temnr 5.1,5.2 [IpencraBnenue
P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | pe3yabTaToB

6.7 IT-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11
P7,Temm 7.1,7.2,7.3,7.4,7.5,7.6,

MPAaKTUYECKUX paboT
3amuTa TBOPYECKUX

7.7 1I-0/c,7.8,7.9, 7.10 II-o/c, 7.11, | pabot
7.12,7.13,7.14,7.15,7.16, 7.17 3amura
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 WHIUBUTYAJIbHBIX
P9, Temr1 9.1,9.2,9.3,9.49.5 MPOEKTOB
P 10, Temsr 10.1, 10.2, 10.3, 10.4 KonTponbhas
P 11, Temsr 11.1, 11.2, 11.3 I1-o/c, | pabota
11.4,11.5,11.6 I1-o/c, 11.7 Brimonaenue
P12, Temsr 12.1,12.2,12.3,12.4 9K3aMEHAIlMOHHBIX
P 13, Temmr 13.1, 13.2, 13.3, 13.4, | 3aganuii
13.5 IT-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 144,
14.5 IT-o/c, 14.6
OK 2. OpranuzoBsBath | P 1, Tema 1.1, 1.2, 1.3 [1-o/c, 1.4, 1.5, | TectupoBanue
COOCTBEHHYIO JI€ATEIHHOCTb, 1.6 YCTHBIN 0npoc
BBIGUPATH THTIOBblE METOMBI 1 P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 II- | MaremaTuuecKuit
CIIOCOOBI BBITTIOJTHEHUS ofc, 2.6 AUKTAHT
P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 NunuBunyanbHas
MpO(eccHOHabHBIX 3ajmad, | p 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | camocTogTeIbHAs
OleHMBATh MX dPHEKTUBHOCTE | 4 7 [T-o/c, 4.8, 4.9, 4.10, 4.11 pa6ota
M Ka4eCTBO. P5, Temrr 5.1, 5.2 [IpencraBnenue
P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | pe3yabTaToB

6.7 IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7,Temnr 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 1I-0/c,7.8,7.9, 7.10 II-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104

P 11, Temsr 11.1, 11.2, 11.3 II-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

MPAKTUYECKHUX paboT
3amuTa TBOPYECKUX
pabot

3ammura
WHMBU1yaJIbHBIX
MIPOEKTOB
KonTponbHas
pabora
Brimmonnenue
SK3aMEHAIMOHHEIX
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P 13, Temsr 13.1, 13.2, 13.3, 13.4, | 3agmanuit

13.5 I1-o/c, 13.6

P 14, Temn 14.1, 14.2, 14.3, 144,

14.5 I1-o/c, 14.6
OK 3. Ilpunumats pemenust B | P 1, Tema 1.1, 1.2, 1.3 T1-o/c, 1.4, 1.5, | TectupoBanue
CTAHAPTHBIX ul 1.6 VYcerHblit onpoc
HeCTAHIAPTHBIX CHTYAIHAX M P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 1I- | Maremaruueckuii
HeCTH sa X o/c, 2.6 IUKTAHT

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 NunuBunyanbHas
OTBCTCTBEHHOCTD. P 4, Tems 4.1,4.2,4.3, 44,45, 4.6, | camocrosTensHas

4.7 I1-o/c, 4.8, 4.9, 4.10, 4.11 pabora

PS5, Temnr 5.1,5.2 [IpencraBnenue

P 6, Temn! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | pe3ynbraroB

6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7,Temst 7.1,7.2,7.3,7.4,7.5,7.6,

NPAaKTUYECKUX paboT
3amuTa TBOPYECKUX

7.7 1I-0/c,7.8,7.9, 7.10 I-o/c, 7.11, | pabot

7.12,7.13,7.14,7.15,7.16, 7.17 3amura

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 WHIUBUTYAJIbHBIX

P9, Temr1 9.1,9.2,9.3,9.49.5 MPOEKTOB

P 10, Temsr 10.1, 10.2, 10.3, 10.4 KonTponbhas

P 11, Temsr 11.1, 11.2, 11.3 II-o/c, | pabora

11.4,11.5,11.6 I1-o/c, 11.7 Brimonaenue

P12, Temsr 12.1,12.2,12.3,12.4 9K3aMEHAIIMOHHBIX

P 13, Temmr 13.1, 13.2, 13.3, 13.4, | 3aganuii

13.5 IT-o/c, 13.6

P 14, Temur 14.1, 14.2, 14.3, 144,

14.5 I1-o/c, 14.6
OK 4. Ocymectsisars nouck u | P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanue
WCITOJIb30BaHUE HWH(MOpMAIIUH, 1.6 YCTHBIN 0npoc
HEOOXOIUMOi ISt P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 II- | MaremaTuuecKui
3 (PEKTUBHOTO  BBITIOJIHEHUS ofc, 2.6 AUKTAHT

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 NunuBunyanbHas
pO(eccHOHabHBIX 3ajmad, | p 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | camocTogTeIbHAs
pOheCCHOHATBHOTO M| 4.7Tl-0/c, 4.8, 4.9, 4.10, 4.11 pa6ota
JIMYHOCTHOT'O Pa3BUTUSA P5, Temer 5.1,5.2 [IpencraBnenue

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | pe3yabTaToB

6.7 I1-0/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 MPAKTUIECKHUX paboT

P 7, Temn 7.1,7.2,7.3,7.4,7.5,7.6, | 3amura TBOPUYECKUX

7.7 11-0/c,7.8,7.9, 7.10 II-o/c, 7.11, | pabGot

7.12,7.13,7.14,7.15,7.16, 7.17 3ammuTa

P8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 VMHIUBUYaJIbHBIX

P9, Temn1 9.1,9.2,9.3,9.4,9.5 MIPOEKTOB

P 10, Tems: 10.1, 10.2, 10.3, 10.4 Kontponbnas

P 11, Temsr 11.1, 11.2, 11.3 II-o/c, | pabGota

11.4,11.5,11.6 IT-o/c, 11.7 Brmonnenue

P12, Temsr 12.1,12.2,12.3,12.4 9K3aMEHAIMOHHBIX

P 13, Temsr 13.1, 13.2, 13.3, 13.4, | 3amauwuii

13.5 IT-o/c, 13.6

P 14, Temn 14.1, 14.2, 14.3, 144,

14.5 IT-o/c, 14.6
OK 5. Hcnoms3oBats | P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
I/IH(I)OpMaHI/IOHHO‘ 1.6 VYcTHBIN OIpocC
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KOMMYHUKAIITUOHHBIC

TCXHOJIOTHUH B

npodeccuoHanbHOM
JESITeIbHOCTH.

P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 II-
o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4

P 4, Temnr 4.1, 4.2, 4.3, 4.4, 45, 4.6,
4.7 11-o0/c, 4.8, 4.9,4.10, 4.11

PS5, Temsr 5.1, 5.2

P1,Tema 1.1, 1.2, 1.3 IT-o0/c, 1.4, 1.5,
1.6

P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 II-

MarteMaTudeCcKuit
JUKTAHT
NunuBunyanbHas
CaMOCTOSITCIIbHAS
pabora
IIpencraBnenue
pe3yIbTaTOB
MPAaKTUYECKUX paboT
3ammra TBOPYECKHUX

o/c, 2.6 pabot
P 3, Temsr 3.1, 3.2, 3.3 IT-o0/c, 3.4 3ammuTa
P 4, Temnt 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | UHAUBUIYaTbHBIX
4.7 I1-o/c, 4.8, 4.9, 4.10, 4.11 MTPOEKTOB
PS5, Temnr 5.1,5.2 KonTposnbhas
P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | pabota
6.7 I1T-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 Brimonuenue
P7, Temm 7.1,7.2,7.3,7.4,7.5, 7.6, | sK3aMEHAIlMOHHBIX
7.7 II-0/c,7.8,7.9, 7.10 II-o/c, 7.11, | 3amanwuii
7.12,7.13,7.14,7.15,7.16, 7.17
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.4,9.5
P 10, Temsr 10.1, 10.2, 10.3, 104
P 11, Temsr 11.1, 11.2, 11.3 II-o/c,
11.4,11.5,11.6 IT-o/c, 11.7
P12, Temsr 12.1, 12.2, 12.3, 12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5 IT-o/c, 13.6
P 14, Temn 14.1, 14.2, 14.3, 144,
14.5 IT-o/c, 14.6P 9, Temsr 9.1, 9.2,
9.3,9.495
P 10, Temsr 10.1, 10.2, 10.3, 10.4
P 11, Temsr 11.1, 11.2, 11.3 II-o/c,
11.4,11.5,11.6 IT-o/c, 11.7
P12, Temsr 12.1,12.2,12.3
P 13, Temn 13.1, 13.2, 13.3, 13.4,
13.5 IT-o/c, 13.6
P 14, Temn 14.1, 14.2, 14.3, 14.4,
14.5 I1-o/c, 14.6
OK 6. Paborars B xoymektuse | P 1, Tema 1.1, 1.2, 1.3 T1-0/c, 1.4, 1.5, | TectupoBanue
u  komaHae, dSPPeKTHUBHO 1.6 YcrHbIH 0npoc
06IIATHCS c KOIIETraMH, P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | MareMaTH4eCKUM
PYKOBOLCTBOM 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 IUKTAHT
’ P 7, Temwt 7.1,7.2,7.3,7.4,7.5,7.6, | UnauBunyanbHas
moTpebHTenMY. 7.7 M-0/c,7.8,7.9, 7.10 M-o/c, 7.11, | camocTosTeNbHAS
7.12,7.13,7.14,7.15,7.16, 7.17 pabota
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 [IpencraBnenue
P 14, Temwm 14.1, 14.2, 14.3, 14.4, | pe3ynbTaroB

14.5 IT-o/c, 14.6

MPAKTUYECKHUX paboT
3ammra TBOPYECKHX
pabort

3amura
VH/INBUYaJIbHBIX
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IIPOCKTOB

KoHntposbHas
pabora
Brimonaenue
9K3aMCHAIIMOHHBIX
3aJlaHui
OK 7. bpars Ha cebs|P1,Temal.l,1.2,1.31I-0/c, 1.4,1.5, | TectupoBanue
OTBETCTBEHHOCTh 3a paGory | 1.6 YcerHbli ompoc
4IEHOB KOMAH/TBI P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 1I- | Maremaruueckui
(MOTYMHEHHBIX ) pe3ynbTaT ofc, 2.6 AMICTaHT
’ N P 3, Temsr 3.1, 3.2, 3.3 IT-o/c, 3.4 NunuBunyanbHas
BBIMOTHCHHA 3a/1aHHH. P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | camocTosTenbHAS
4.7 I1-o/c, 4.8, 4.9, 4.10, 4.11 pabora
PS5, Temsr 5.1, 5.2 IIpencraBnenue
P 6, Temsn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | pe3yabTaToB

6.7 IT-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11
P7,Temm 7.1,7.2,7.3,7.4,7.5,7.6,

MPaKTUYECKUX paboT
3amuTa TBOPYECKUX

7.7 11-0/c,7.8,7.9, 7.10 II-o/c, 7.11, | pabot

7.12,7.13,7.14,7.15,7.16, 7.17 3amura

P &, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 WHIUBUTYAJIbHBIX

P9, Temr1 9.1,9.2,9.3,9.4,9.5 IIPOEKTOB

P 10, Temsr 10.1, 10.2, 10.3, 10.4 KonTponbhas

P 11, Temsr 11.1, 11.2, 11.3 I1-o/c, | pabota

11.4,11.5,11.6 I1I-o/c, 11.7 Brimonaenue

P12, Temsr 12.1,12.2,12.3,12.4 9K3aMEHAIIMOHHBIX

P 13, Temmr 13.1, 13.2, 13.3, 13.4, | 3aganuii

13.5 IT-o/c, 13.6

P 14, Temn 14.1, 14.2, 14.3, 14.4,

14.5 I1-o/c, 14.6

IIK 14.|P1,Tema 1.1, 1.2, 1.3 [T-0/c, 1.4, 1.5, | TectupoBanue
OcCylIecTBISATh  YCTAHOBIICHHE 1.6 YcrHbIH 0npoc
(HasHaueHHe, Mepepacuer, P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 1I- | Maremaruueckuii
MepeBo/) WHOEKCAIMI0 | ofc, 2.6 AUKTAHT
’ . | P3, Temn 3.1, 3.2, 3.3 I1-0/c, 3.4 NuauBuayanbpHas

KOPPCKTHPOBKY HCHCI/H:I’ P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | caMoCTOSTEIbHAS
Ha3HaYeHHE nocoOMid, | 4.7 [T-o/c, 4.8, 4.9, 4.10, 4.11 pa6ota
KOMIIEHCAMi ¥ JApyrux | P 5, Temsr 5.1, 5.2 [Mpencrasnenne
COLIMATIbHBIX seiiar, | P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | pe3ynbTaTtoB
UCNONB3ys  MH(OPMALUOHHO- 1.6 NPAKTHYECKUX paboT

KOMITIBIOTCPHBIC TCXHOJIOTHUH.

P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-
o/c, 2.6

P 3, Tems! 3.1, 3.2, 3.3 I1-0/c, 3.4

P 4, Temnr 4.1, 4.2, 4.3, 4.4, 45, 4.6,
4.7 11-o0/c, 4.8, 4.9,4.10, 4.11

P5, Temrr 5.1, 5.2

P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P 7, Temn 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 11-0/c,7.8,7.9, 7.10 Il-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.49.5

3amura TBOPUYECKUX
pabot

3amura
WH/IUBUYaJIbHBIX
IIPOEKTOB
KonTponbHas
pabora
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P 10, Temsr 10.1, 10.2, 10.3, 10.4

P 11, Temsr 11.1, 11.2, 11.3 II-o/c,
11.4,11.5, 11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5 I1-o/c, 13.6

OK 1. [JoHuMaTh CyIIHOCTh U COLMAIBHYIO 3HAUUMOCTh CBOEH Oymyiel mpodeccuu,
IIPOSIBJIATH K HEW YCTOMYUBBINA UHTEPEC.

OK 2. OpraHn3oBbIBaTh COOCTBEHHYIO JESTEIbHOCTb, BHIOMPATH TUIIOBBIE METOIbI U
CH0cOOBI BBINOJIIHEHUS TPO(ECCHOHANIBHBIX 3a/1a4, OLIEHUBATh UX 3((HEeKTUBHOCTh U KAYECTBO.

OK 3. IIpuHuMaTh pemieHust B CTaHAAPTHBIX M HECTAHAAPTHBIX CUTYallUAX U HECTHU 3a
HUX OTBETCTBEHHOCTb.

OK 4. OcymecTBisiTh MOWCK W HCIOIb30BaHHE HH(POPMAILMH, HEOOXOIUMOU IS
3¢ (EeKTUBHOTO BBHITIOTHEHHS MPOPECCHOHANBHBIX 3a/1ad, MPO(PEeCcCHOHATBHOTO U JIMYHOCTHOTO
pa3BUTHA

OK 5. MHcnonb3oBaTh HMHPOPMAIMOHHO-KOMMYHHUKALlMOHHBIE  TEXHOJIOTMH B
npodecCuOHATBLHOM 1A TeNTbHOCTH.

OK 6. PabGoraTh B KONJIEKTHBE M KOMaHjae, 3PQPEKTHUBHO OOIIATHCS C KOJUIETaMH,
PYKOBOJICTBOM, ITOTPEOUTEIISIMHU.

OK 7. Bpatp Ha cebs OTBETCTBEHHOCTh 3a pabOTy YJICHOB KOMaH/bl (MMOJAYMHEHHBIX),
pe3yabTaT BHIOJIHEHUS 3aIaHHH.

I[IK 1.4. OcyuectBiarh ycTaHOBJEHHME (Ha3HAa4yeHHE, IIepepacuer, NepeBox),
WHJEKCAIIMI0O U KOPPEKTHUPOBKY TEHCHH, Ha3HA4YeHHE TOCOOWN, KOMIIEHCAIUH W JAPYTrUx
COLMANTBHBIX BBITUIAT, HCIIOB3Ys HH(OPMAIIMOHHO-KOMITBIOTEPHBIE TEXHOJIOTHH.
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