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OOBPEHA

Ha 3acegannu I11IK gucnuIiime MaTeMaTHYeCKOro U
001Iero ecTeCTBEHHOHAYYHOTO LIUKJIa

[Tpotokon Nell ot «07» utonst 2024 r.
IIpencenarens IILK H.E. Macnosa

Pabouas nporpamMa y4eOHOM JUCHUIUIMHBI pa3paboTaHa Ha OCHOBE:!

- @enepasbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENILHOTO CTaHAApTa CPEAHEro Npo(ecCHOHANTBHOTO
obpazoBanus 38.02.07 «bankoBckoe feno» (yTBEPKIEH Mpruka3zoM MHUHHCTEPCTBA 00pa30BaHUs U HAYKH
P® Ne 856 ot 14.11.2023r.);

- Ilpukaza MunoOpHayku Poccum ot 17.05.2012 N 413 (pen. ot 12.08.2022) «O6 yTBepkKACHUU
(denepanbHOrO TroCyIapCTBEHHOTO 00pa3oBaTENbHOTO CTaHIApTa CpEeTHEro OO0IIero oOpa3oBaHUs»
(3apeructpupoBano B Muntocte Poccun 07.06.2012 N 24480);

- Ilpukaza MunucrepctBa mnpoceuienust Poccuiickoit ®enepauun ot 23.11.2022 Ne 1014 «O6
YTBEpPXKJICHUHU (hefepaibHON 00pa30BaTeIbHON IPOrpaMMBbl CpeJHEro 0011ero 00pa3oBaHuUs»
(3apeructpuposan 22.12.2022 Ne 71763);

- [Tucema Munnpocsemienust Poccuu ot 01.03.2023 N 05-592 «O nanpaBieHu# peKoOMeHAaui» (BMecTe
¢ «PexkoMeHpamusaMu 1O peanu3zaluu CcpeaHero oOmiero o0pa3oBaHus B IIpeserax OCBOEHUS
00pa3oBaTebHON IPOrPaMMBbl CpeTHEr0 MPO(GECCHOHATLHOIO 00Pa30BaHU);

- IIpukaza Munnpocsemenuss Poccun ot 22.03.2021 N 115 (pen. ot 07.10.2022) "O6 yrBepxkaeHuu
[lopsinka opraHM3anMd W OCYHIECTBICHHMS 0Opa3oBaTENbHOM  JEATEIBHOCTH 10  OCHOBHBIM
o011eo0pa3oBaTeabHbIM IIpOrpaMMam - 00pa3oBaTeIbHBIM IPOrpaMMaM HadyajabHOTO OOIIEro, OCHOBHOIO
obmiero u cpegHero oobmiero oOpazoBanus" (3apeructpupoBaHo B Muntocte Poccun 20.04.2021 N
63180);

- IIpukaza Munnpocsemenus Poccun ot 24.08.2022 N 762 (pen. ot 20.12.2022) "O6 yTBepkIeHUH
[lopsinka opraHuM3zanuu M OCYLIECTBIEHHUS OOpa30BaTEIbHOM JAEATEIbHOCTH IO 0Opa3oBaTeIbHBIM
nporpaMMaM CpeaHero mnpogeccuoHanbHOro obOpasoBanus" (3apeructpupoBaHo B MuHiocte Poccun
21.09.2022 N 70167);

- IIucema Munnpocsemenus Poccum ot 20.07.2020 N 05-772 "O nHanpaBieHMM HHCTPYKTHBHO-
METOJMYECKOr0 MHUChMa [0 OpraHM3allMd NPUMEHEHHS COBPEMEHHBIX METOAMK M Iporpamm
IpenojiaBaHusl Mo 00meo0pa3oBaTeIbHBIM JUCHUIUIMHAM B CHCTEME CpPEAHEro NnpodeccHOHaIbHOrO
o0pa3oBaHMs, YYMTHIBAIOIIMX OOpa3oBaTeiabHble MOTPEOHOCTH O00ydYaroImUXcsi 00pa30oBaTENbHBIX
OpraHu3alyil, peaan3youX IPorpaMMBbl CPEIHETO MPOPECCHOHATILHOIO 00pa30BaHMs;

- Ilpumepnoii paOouell mporpaMMbl 00I11€00pa30BaTENIbHON AMCHUIUIMHBL «Marematuka» A
npodeccnoHaIbHbIX 00pa3zoBarenbHbIXx opranuzanuii ®I'bOY AIIO UPIIO (IIporokon Ne 14 ot «30»
HOs10ps1 2022).

ConepxaHue NOpPOrpaMMbl peaU3yeTcsi B IPOLECCE OCBOCHUS OOYYarOIMMHUCS OCHOBHOU
00pa3zoBaTenbHONM MPOTPaMMBbl C TIOJIYYEHHEM CpeaHero ooOimero oOpa3oBaHMs, pa3pabOTaHHOW B
cootBeTcTBUM ¢ TpeboBanusmMu GPI'OC COO

Opranuzanus-pa3padorunk: AHO BO Yuuepcurer «MUP»

Pa3zpaborunk: Knumanosa H.H., npenonasarens AHO BO Yuusepcuter «MUP»



1. O0mas xapakTepucTUKa NPpUMepPHO padoueii mporpaMmmbl 001e00pa3oBaTebHOM
AuCHMILUINHBI « MaTeMaTuka

1.1. MecTo TUCHMILIMHBI B CTPYKTYpe npodeccnoHalbHOI 00pa3oBaTeibHON NPOrpaMMbl
CIIO:

Oo6meoOpa3oBaTenbHas  OuUCHUIUIMHA  «Marematuka»  siBIsieTcsl  00s3aTeNbHOM  YacThIO
001e00pa3oBaTeIbHOrO ITMKJIAa 00pa3oBaTeIbHOW mporpaMMmbl B cooTBerctBHM ¢ DPI'OC 1o
crnenuanbHocty 38.02.07 baukoBckoe aeio

1.2. I_Ie.]'ll/l U IINTAHUPYEMBIE PE3YJIbTAThI 0OCBOCHUSA TUCHUIIIMHBI:

1.2.1. Heab aucuunauHbl

Coneprxanue mporpamMMmbl 001e00pa3oBaTeIbHON AUCHUILUIMHBL «MaTeMaTHKa) HalpaBiIeHO Ha
JOCTHD)KEHUE pe3ylbTaTOB €€ M3ydeHus B cooTBeTcTBUM ¢ TpeboBanusimu PI'OC COO c¢ yuerom
npodeccuonansHoii HanpasieHHoctu GI'OC CIIO.

1.2.2. Il.ianupyemble pe3y/ibTAaThl OCBOCHHSI 00111e00pa30BaTEIbHOM JUCHUIIJIMHBI B COOTBETCTBUM
¢ ®I'OC CIIO u Ha ocHoBe PI'OC COO

Oco0oe 3HaueHWe JUCHUIUIMHA HWMeeT TNpu (GOPMUPOBAHMUM M PA3BUTUU OOMIMX H
po(heCCUOHATTLHBIX KOMITCTCHIIN:
OK 01. Beibupats criocoObl penieHus 3aa4 npoPecCHOHANbHON JesTeNbHOCTH IPUMEHUTENHHO
K Pa3JIMYHBIM KOHTEKCTaM.
OK 02. Ucnonp30BaTh COBpEMEHHBIE CPE/ICTBA NTOUCKA, aHAIN3a U HHTEPIPETAIIUU HHPOPMAIIH
¥ MTHPOPMAITMOHHBIC TEXHOJOTHH JIJISl BBIMIOJTHCHUS 33]1a4 MPO(PEeCCHOHAIBHOMN JCSITEILHOCTH.

OK 03. IInmanupoBaTb M pealu30BbIBaTh COOCTBEHHOE NPOPECCHOHATBHOE U JMYHOCTHOE
pa3BUTHE, IPEANIPUHUMATEIBCKYIO JEATEILHOCTh B MPOPECCHOHANBHON c(epe, UCII0Nb30BaTh 3HAHUS T10
paBOBOM M (PMHAHCOBOM IPaMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYaLUsX.

OK 04. Db dexTrBHO B3aUMOICHCTBOBATH U padOTaTh B KOJUIEKTUBE U KOMaH/IE.

OK 05. Ocy1ecTBiasaTh YCTHYIO u IIMCBMEHHYIO KOMMYHHUKAIUIO Ha
rocy1apcTBeHHOM s3blke Poccuiickoit denepanuu ¢ yueToM 0COOEHHOCTENW COIMAIIBHOTO U KYJIbTYPHOIO
KOHTEKCTA.

OK 06. TIposiBIsTh rpa’kJaHCKO-NTATPUOTUYECKYIO IMO3UIIMIO, JIEMOHCTPUPOBATH OCO3HAHHOE
MIOBEJICHNE HA OCHOBE TPAJMLIMOHHBIX POCCHUMCKUX TyXOBHO-HPaBCTBEHHBIX LIEHHOCTEH, B TOM YHCIIE C
YY4E€TOM TapMOHHU3ALHUHA MEXHAIMOHAIBHBIX U MEXPEIUTHO3HbIX OTHOIIEHWH, NPUMEHATH CTaHAApPThI
AHTUKOPPYILUOHHOIO IIOBEIEHUS.

OK 07. CopnelicTBOBaTh COXPaHEHUIO OKPYXKAIOIIEH CPEIbl, pPecypcocOepeKeHNI0, MPUMEHSTh
3HaHUS 00 M3MEHEHUH KIMMaTta, MPUHLUIBI OepexIMBOro MpOU3BOJCTBA, 3(PPEKTUBHO JeiCcTBOBATh B
Ype3BhIYAITHBIX CUTYAIHX.

[IK 2.1 OnenuBaTh KpeAUTOCTIOCOOHOCTH KIIMEHTOB



O01mme koMneTeH NN

IInanupyemMsble pe3yJbTaThl 00yYeHHs

Oomue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01 Beibupatb criocoOsl
pereHus 3a1a4
npodeccuoHaIbHON

e TebHOCTH IIPUMEHUTEIIEHO
K pa3JIMYHBIM KOHTEKCTaM

- TOTOBHOCTb K TPY/Y, OCO3HaHHE IEHHOCTH
MacTepcTBa, TPYI0II00ue;

- TOTOBHOCTb K aKTUBHOM J€SITEIbHOCTH
TEXHOJIOTUYECKON U COLMAIbHON HApaBICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATH U
CaMOCTOSITENILHO BBIMIOJIHATH TaKYIO 1€ATEIbHOCTb;

- HHTEepeC K pa3InyHbIM cepam mpodhecCHOHATEHON
NesITeTIbHOCTH,

OBiazieHne YHUBEPCAITBHBIMU y4eOHBIMU
[M03HABATEIILHBIMU JICHCTBUSAMMU:

a) 0a30BbIC JTOTMYECKHE JCHCTBUS:

- CaMOCTOSATENBHO (HOPMYIUPOBATH U
AKTyallu3UpOBaTh MPOOJIEMY, pacCMaTPUBATh €€
BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECTBEHHBIN MTPU3HAK WIIH
OCHOBAHUS JIJIsSI CPABHCHHUS, KIIACCU(UKAIINN U
0000IICHHS;

- OTIPE/ICIISIT 1ENN ACATEIbHOCTH, 3a/1aBaTh
apaMeTpbl U KPUTEPUU UX JOCTHUKCHHUS,

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTUBOPEUHSI B
[paccMaTpUBaeMbIX SIBICHUSX;

- BHOCUTBH KOPPEKTUBHI B IEATEIHHOCTH, OLIEHUBAThH
COOTBETCTBHE PE3YJILTATOB IIEIISIM, OLICHUBATh PUCKHU
MMOCJIC/ICTBUU NCATCIBHOCTH,

- pa3BHBATh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH
PKU3HEHHBIX TIPOOIIEM

0) 0a30BbBIC UCCIIEIOBATEIbCKUE ICHCTBUS:

- BIIQJICTh HaBBIKAMHU y4eOHO-UCCIIeIOBATEIBCKOM 1

-BJIaJIETh METOAAMHU JI0OKA3aTEIbCTB, AJITOPUTMAaMU PELLIECHUS 3a1ay;
yMeHue (popMyInpoBaTh ONpPEAeCHIs, AaKCHOMBI U TEOPEMBI,
[IPUMEHSATh UX, IPOBOJUTH JOKA3aTEIbHbIE PACCYKICHUS B XO/1€
peleHus 3aay;

- YMETb ONIEPUPOBAThH MOHATHSIMHU: CTEIIEHb YUCIIA, JOrapupM YUCIa;
YMEHUE BBIIOJIHATH BEIUMCIICHHE 3HAYEHUH 1 ITpeoOpa3oBaHus
BHIPAKEHHUI CO CTETIEHSAMH U JIorapupmMamMu, IpeoOpa3oBaHMs
TPOOHO-PAlIMOHATIBHBIX BBIPAKECHUI;

- YMETb OIIEPUPOBATh MOHATUSAMU: PALlUOHAIIBHBIE,
MppalroOHaIbHbIE, TOKA3aTeIbHbBIE, CTETIEHHBIE, IoTapu(hMUIECKHE,
TPUTOHOMETPUUYECKHE YPAaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

- YMETb ONEPUPOBATH MOHATHIMHU: (QYHKINS, HETIPEPbIBHAS
(yHKLMS, TPOU3BOHAS, IEpBOOOpa3Hasi, ONpEeAEICHHbIN HHTErpa;
YMETh HAXOUTh TPOU3BOIHBIE JIEMEHTAPHBIX (DYHKIUH, UCTIONIB3YS
CIpaBOYHbIE MaTEpUaJIbl; UCCAEA0BATh B MPOCTEHIINX CITydasx
(byHKIIMM HA MOHOTOHHOCTh, HAXO/AUTh HAaUOOJIbIIINE U HAUMEHBIINE
BHaueHus! QyHKIUI; CTPOUTH rpaKH MHOTOUIEHOB C
MCII0JIb30BaHMEM arapaTa MaTeMaTUYeCKOro aHaan3a; IPUMEHSTh
[IPOM3BOJHYIO IIPH PEIICHHUHU 3a]1a4 Ha JBH)KCHUE; PEIIAaTh
[PaKTUKO-OPUEHTUPOBAHHBIE 3314 HAa HAUOOJBILIUE U
HaUMEHBIINE 3HAYECHMS], HA HaX0XKJIEHUE IIyTH, CKOPOCTU U
YCKOpEHUS;

- YMETh ONEPUPOBATH MOHATHIMHU: PAallMOHANbHAs (GYHKLUA,
rokasareiabHasi QyHKIMS, CTeNeHHast PyHKILINS, JorapudmMuyeckas
(b yHKIUS, TPUTOHOMETpUYECKHe (PyHKIINU, OOpaTHbIE PYHKIINH;
YMEHHE CTPOUTH TpaduKU N3YYEHHBIX QYHKIUHN, UCTIONb30BATh
rpadUKy pU U3y4E€HUU MPOIIECCOB U 3aBUCUMOCTEH, MTPH PEIICHUN
3ajgad U3 APYrux y4eOHBIX NMPEeIMETOB U 3a/1a4 U3 PEaNbHOM KU3HMY;
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HpOCKTHOﬁ ACATCIbHOCTH, HaBBIKAMU pa3pemeHI/1;1
pooem;

- BBISIBJISITH TIPUYUHHO-CIIC/ICTBEHHBIC CBSA3H U
AKTYaJIM3UPOBATh 3a/1a4y, BbIIBUTATh TUIIOTE3Y €€
pEIICHNs, HAaXOAUTh aPTyMEHTHI JIJIs JIOKa3aTeIbCTBa
CBOMX yTBEP)KJICHHUH, 3a7aBaTh MapaMeTphl U
KPUTCPUH PEIICHHUS,;

- aHaJ'II/I?;I/IpOBaTb HOHy‘ICHHLIC B X0I¢€ pCH_IeHI/ISI
3aga4uun pe3y.HI>TaTI>I, KpI/ITI/I‘-IeCKI/I OLICHUBATh UX
ITOCTOBEPHOCTb, POTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBHUSX;

-- YMETh MIEPCHOCHUTD 3HAHUS B T03HABATEIIBHYIO U
[PAKTUYECKYIO 00JIACTH KU3HEICATEIIbHOCTH;

- YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX
[peAMETHBIX 00JIaCTeH;

- BbIJIBUI'aTh HOBBIC U/ICH, HpezmaraTL OpI/IFI/IHaJH)HBIe
[MOIXOJIBI U PEIICHUS;

11 CIIOCOOHOCTH MX MCIOJIB30BAaHMS B I03HABATEIHHOM
1 collMaIbHON MPAKTHKE

BBIpAXaTh (GOPMYIIaAMHU 3aBUCIMOCTH MEX]y BETMUYUHAMU;

- YMETh pellaTh TEKCTOBBIE 33/1a4M Pa3HbIX TUIIOB (B TOM YHCJIE Ha
[IPOLICHTBI, J0JIM ¥ YacTH, Ha ABUKEHHE, pabOTy, CTOMMOCTb
TOBAPOB U YCJIYT, HAJIOTH, 33J]a4l U3 00JIACTH yNpaBJICHUS JTUMYHBIMU
1 ceMeiiHbIMU (PMHAHCAMM); COCTABIIATh BBIPAXKEHUS, yPABHEHUS,
HEPAaBEHCTBA U MX CUCTEMBI 10 YCJIOBUIO 3aJ1a4M, UCCIIEI0BATh
[OJIY4E€HHOE PELICHUE U OLCHUBATh IPABIOIOA00HOCTD
PE3yIbTaTOB;

- YMETb ONEPUPOBATH MOHATHIAMHU: CpEIHEE apu(PMETHIECKOE,
MenuaHa, HanOoJIbIIee M HAMMEHbIIEe 3HAYCHHUS, pa3Max,
criepcus, CTaHAapTHOE OTKIOHEHHE YUCIIOBOrO Habopa; yMeTh
M3BJIEKaTh, MHTEPIPETUPOBATh MH(DOPMALHIO, TPEICTABICHHYIO B
TabIMIIax, Ha IuarpaMMax, rpadukax, OTpakarollyto CBOHCTBa
peabHbBIX MIPOLIECCOB U SBJICHUN; IPEACTABIATh HHPOPMALIUIO C
[IOMOIIbIO TaOJIHI] U JUarpamMMm; UCCIEe10BaTh CTATUCTUYECKUE
ITAaHHBIE, B TOM YHUCIIE C TPUMEHEHHEM TpapHUeCKuX METOAO0B U
PIIEKTPOHHBIX CPEJICTB;

- YMETb OIIEPUPOBATH MOHATHIMHU: CIIYJalHBIA ONIBIT U CIIy4allHOE
COOBITHE, BEPOSTHOCTD CIIy4alHOTO COOBITUS; yMEHHE BBIUUCIISATh
BEPOSTHOCTH C MCIOJIb30BaHHEM I'paueCKuX METOJI0B; TPUMEHSTh
(bOopMyJIbI CIIOKEHHS U YMHOKEHHS BEpOATHOCTEH, KOMOMHATOPHBIE
(bakThl U GOPMYJIBI TP PELLICHUHU 33]]ay; OLIEHUBATh BEPOSTHOCTH
peasbHBIX COOBITHIT; 3HAKOMCTBO CO CIIy4aifHBIMHU BEJTMUUHAMH,
YMEHHE MIPUBOJIUTH IPUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX YHCEN B
[IPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSX;

- YMETh OIIEPUPOBATH MMOHATUIMU: TOUKA, IPSIMast, IJIOCKOCT,
[TPOCTPAHCTBO, ABYTPAHHBIN YIroJl, CKPEIIMBAOIINECS MIPSIMBIE,
[apajuIeIbHOCTD U MEPIICHIUKYISIPHOCTD MPSIMBIX U IUIOCKOCTEH,
YTOJI MEXKIY IIPSIMBIMH, YIOJI MEXAY IIPSAMOM U IUIOCKOCTBIO, YTIOJI
MEXKY INIOCKOCTSMHU, PACCTOSHUE OT TOUKH J10 IUIOCKOCTH,

PAaCCTOAHUC MCIKAY NIPAMBIMHU, PACCTOSIHUEC MCKAY IIIOCKOCTAMU;




YMEHHE MCIIOJIb30BaTh IIPU PEIICHUH 33/1a4 U3y4CHHBIC (PAKThI U
TEOPEMbI IJITAHUMETPHHU; YMEHHUE OIICHUBATh pa3Mepbl 00bEKTOB
OKPYXAIOIIEro MHUPA;

- YMETh ONEPUPOBATh MOHATUSIMHU: MHOTOTPAHHHK, CCUCHHE
MHOTOTpaHHHKA, KYO, ITapajuiesieue 1, pu3Ma, mupaMmuaa, Gurypa
1 TOBEPXHOCTh BPAIICHUSI, IIHJIHH/P, KOHYC, I1ap, chepa, CeYeHust
(Urypbl BpalleHHs, ITIOCKOCTh, Kacarouiasics cepbl, IIHHIPA,
KOHYCAa, IIOIIAb MOBEPXHOCTU MIUPAMUJIBL, TIPU3MBI, KOHYCA,
[IVUTHH]IPA, TUTOIIaab chepbl, 00beM KyOa, MPsSMOYTOJILHOTO
apaJuieyieuIe/1a, MMPaMuIbl, IIPU3MBI, IIWJIHH/pA, KOHYCa, 11apa;
YMEHHE H300pakaTh MHOTOTPAHHHKH U MIOBEPXHOCTH BPAIIICHUS, UX
CEUYCHUS OT PYKH, C TIOMOIIIBIO YEPTEKHBIX HHCTPYMEHTOB H
BIIEKTPOHHBIX CPECTB; YMCHUE PAcIiO3HABATh CAMMETPHIO B
[POCTPAHCTBE; YMEHHE PACIO3HABATh PABUIILHBIC MHOTOTPAHHHKH;
- YMETh OIEPUPOBATh MOHATHSAMU: JIBH)KSHUE B IPOCTPAHCTBE,
000HBIC (PUTYPBI B IPOCTPAHCTBE; HCIOIb30BaTh OTHOILICHUE
rionael moBepxHocTel 1 00beMOB NOI0OOHBIX (GUTYp MPU
peleHun 3a/1ay;

- YMETh BBIYHMCIISTH TEOMETPUYECKHIE BEIMUMHBI (JIJTMHA, YTOI,
rI011a1h, 00BEM, IUTOIIA/Ib TIOBEPXHOCTH ), HCIIONB3YS N3YUCHHBIC
(bOpPMYJTBI 1 METOJIBL;

- YMETh OTIEPUPOBATh MOHATHAMU: MIPSIMOYTOJIbHASI CHCTEMA
KOODP/IMHAT, KOOPJMHATHI TOYKH, BEKTOP, KOOPJHHATHI BEKTOPA,
CKaJISIPHOE TIPOU3BEICHHUE, YTOJI MEXKy BEKTOpaMHU, CyMMa
BEKTOPOB, TPOM3BE/ICHHE BEKTOPA HA YUCIIO; HAXOAUTH C TIOMOIIIBIO
M3y4eHHBIX (OPMYIT KOOPIMHATHI CEPEMHBI OTPE3Ka, PACCTOSIHUE
MEKTY IByMSI TOUKaMH;

- YMETh BEIOMPATh MOIXO/SIINA N3yYCHHBIA METO JUISl PEILICHHUS
3aja4yd, paclio3HaBaTh MaTeMaTHYeCKUe (PaKThl U MaTEMaTHYCCKUE
MOJIETTH B IPUPOTHBIX ¥ OOIIECTBEHHBIX SIBICHUSX, B UCKYCCTBE;
YMEHHE TIPUBOJAMUTH IIPHMEPHI MATEMAaTUIECKUX OTKPBITHI




[POCCUICKON ¥ MUPOBOM MAaTeMaTUYECKON HAYKH.

- YMETh ONIEPUPOBATH IMOHIATUSAMU: ONPEACIICHUE, AKCHOMa, TEOPEMA,
CJIe/ICTBHE, CBOWCTBO, ITPU3HAK, 10KA3aTEIbCTBO, PABHOCUJIbHBIE
(bopmynupoBKHY; yMeHHE (HOPMYIUPOBATH OOpaTHOE U
[IPOTUBOIIOJIOKHOE YTBEPKIACHUE, IPUBOANUTH IPUMEPHI U
KOHTPIPUMEPHI, UCII0JIb30BaTh METOJ MAaTEMAaTUYECKOW NHIYKLIUU;
[MPOBOJUTH JI0KA3aTEJIbHbIE PACCYKICHHS IPU PELICHUN 3a/a4,
OLICHUBATh JIOTHYECKYIO MPABUIILHOCTD PACCYXKICHHUII;

- YMETb ONEPUPOBATH MOHATUSIMHU: MHOXKECTBO, ITOJIMHOKECTBO,
Onepalury HaJl MHOKECTBAMM; YMEHHUE HCIIOJIb30BATh TEOPETUKO-
MHO>KECTBEHHBIH anmnapar JJisl ONMCAHMS PeajbHbIX MPOLIECCOB U
SIBIICHUY TMPU PELICHUH 3a/1a4, B TOM YUCIIE U3 IPYTUX YUeOHBIX
[IPEMETOB;

- YMETh OIIEPUPOBATh MOHATUSMU: Tpad, CBA3HBIN rpad, qepeso,
[TUKJI, rpad) Ha TUIOCKOCTH; YMEHUE 3a1aBaTh U OMHCHIBATE TPadbl
Pa3TMYHBIME CITIOCOOAMHU; MCIIOIH30BaTh Tpadbl IPH PEIICHUN
3ajady;

- YMETb CBOOO/IHO OTIEPUPOBATH MOHATUSIMHU: COUETAHUE,
MepecTaHOBKA, YUCIIO COUYETAHHM, YUCIIO MEPECTAHOBOK; OMHOM
HproToHa; yMeHHE IPUMEHATh KOMOMHATOPHBIE (PAaKThI U
[pacCcyKJI€HHUs JIUIsl PEeIlIeHUs 3a/a4;

-YMETh ONEPUPOBATH MOHATUIMU: HATYypaIbHOE YKCIIO, LIEJI0€ YUCIIO,
OCTAaTOK MO MOAYJIIO, PallMOHAIBHOE YK CIIO, UPPALMOHAIBHOE
YUCII0, MHOYKECTBA HATYPaTbHBIX, IEJIBIX, PAIIMOHATBHBIX,
MEeHCTBUTENLHBIX YHCET; YMEHHE UCTIOIB30BaTh MPU3HAKH
ITeJIMMOCTH, HAUMEHBIIINI OOIINH NeTUTEb U HanMeHbIIIee 00I11ee
KpaTHOE, aropuT™ EBKJIHMIa Mpy pereHnn 3a1a49; 3HaKOMCTBO C
Pa3TUYHBIMU MO3UIIUOHHBIMUA CUCTEMAMU CUUCIICHUS;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHSATUSIMU: CTETICHD C IIEJIbIM
MOKa3aTeleM, KOPeHb HaTypaJIbHOW CTENEHHU, CTENEHD C

PalnOHAJIBHBIM ITOKA3aTCJICM, CTCIICHDL C JIeNCTBUTEIIbHBIM




(BelIeCTBEHHBIM) TTOKa3aTeseM, JJorapuM 4uciia, CHHYC, KOCUHYC U
TAHI'€HC [IPOU3BOJIBLHOIO YUCIIA;

- YMETb ONIEPUPOBATH MOHATHIAMMU: TOKAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHUE, HEPABEHCTBO, CCTEMa YpaBHEHUH 1
HEpaBEHCTB, PABHOCUIILHOCTb YPAaBHEHHH, HEPAaBEHCTB U CUCTEM,
pallMOHATIbHBIE, HPPALIMOHAIIbHBIE, [I0KA3aTe/IbHbIE, CTEIICHHBIE,
lTorapupMuUIECcKie, TPUTOHOMETPUYECKUE YPAaBHEHHUSI, HEPABEHCTBA
1 CHCTEMBI; YMEHHE pellaTh YpaBHEHHS, HEPABEHCTBA U CUCTEMBI C
MOMOIIBIO PA3TUYHBIX IPHEMOB; PEIaTh YPaBHEHHUs, HEPABCHCTBA H
CHCTEMBI C TapaMeTpOM; IPUMEHSTh ypaBHEHHUsI, HEPABEHCTBA, UX
CHCTEMBI JJIs pelIeHUs] MaTeMaTUYEeCKUX 3ajay U 3a]a4d U3
Pa3IMYHbIX 001acTe HAYKU U peallbHOW KU3HH;

-yMeTb CBOOOJIHO ONEpUPOBATh MOHATUAMU: rpaduK HyHKIHH,
oOpatHast QyHKIKS, KOMIO3UIMS PYHKIMMA, TUHEHHAs QYHKIHS,
KBaJpaTHYHas QYHKIUS, CTENICHHAs! (YHKINSA C IEIBIM
MoKaszarejaeM, TPUTOHOMETpUIecKre PyHKIINHU, 0OpaTHbIC
TPUTOHOMETpHUYECKHE (DYHKIMH, TIOKAa3aTeIbHAS 1
morapudmuueckas QyHKIUN; yMEHHUE CTPOUTH rpa@uKu QyHKIHUH,
BBITTOJIHATH MPeoOpa3zoBaHus rpaduKoB (QyHKIIHIA;

YMEHHUE UCIOIb30BaTh rpaduku GYHKIUHN 17151 U3y4EeHUs IPOIIECCOB
1 3aBUCUMOCTEH MpH peIIeHUH 3a]a4 U3 APYrUX Y4eOHBIX
NpEeIMETOB U U3 PEeANbHOM KU3HU; BEIpaXaTh GopMyIaMu
3aBHCUMOCTH MEX/1y BeTUUNHAMM;

YMEHHE CBOOOIHO ONEPUPOBATH MOHITUSIMHU: YETHOCTh (DYHKITHH,
MEepUOJUYHOCTh PYHKIIMU, OTPAHUYEHHOCTh (QDYHKIUH,
MOHOTOHHOCTBH (YHKITMH, SKCTpeMYM (YHKIIUHU, HAUOOJbIIIee U
HAaMEHBIIIee 3HAYCHUsT PYHKIIMU Ha IPOMEKYTKE; yMEHUE
[IPOBOJIUTH UCCIIE0BaHUE (DYHKINH;

YMEHHUE UCIIONb30BaTh CBOMCTBA U rpauKu GYHKIMN AT peIIeHUs
YpaBHEHMI, HEpaBEHCTB U 3a/1a4 ¢ ITapaMeTpaMu; n300pakaTh Ha

KOOpHHHaTHOﬁ IIJIOCKOCTH MHOXKECTBaA peIJ_IeHI/Iﬁ ypaBHeHHfI,




HEPABEHCTB U UX CUCTEM;
- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU: MOCIIEIOBATEIBHOCTD,
apudmeTnyecKkas mporpeccus, reoMeTpuieckas mporpeccus,
OecKOHEYHO yObIBarolIasi reOMeTpudecKasi MporpeccHsi; yMeHue
3a/1aBaTh MOCJIE0BATEIbHOCTH, B TOM YHUCIIE C TOMOILBIO
PEKYpPEHTHBIX (popMyIT;

- YMETb ONEPUPOBATH MOHATHIMU: HEMPEPHIBHOCTH (DYHKIIHH,
ACHMITITOTHI rpaduka GyHKINH, IEpBas U BTOPAst IPOU3BOIHAS
(yHKIIMW, TEOMETPUIECKUNA U (PU3HMUECKUI CMBICI POU3BOIHOM,
nepBooOpa3Hasi, ONpeAeICHHbI UHTETpall; yMEHUE HAXOUTh
ACUMITOTHI rpadka PyHKIMH;, YMEHHE BBIYUCIISATH TPOU3BOTHBIC
CYMMBI, IPOU3BEICHMSI, YACTHOTO U KOMIIO3UIIMU (DYHKIIUH,
HAXOJUTh YpaBHEHUE KacaTebHOH K TpaduKy QyHKIHH,

YMEHHE HCIOJIb30BaTh MIPOU3BOIHYIO JUIsl HCCIEI0BaHUs (QYHKIUH,
1Sl HAXOXKIEHUSI HAWTYYIIEro PelieHUs] B IPUKIIAHBIX, B TOM
HHCIIe COIMATBHO-9KOHOMUYECKUX U (PU3NIECKUX 3a/1auax, s
OTpeieNIeHUs] CKOPOCTH U YCKOPEHUS; HaXOAUTh IUIOIIA U U
00BEMBI (PUTYpP C TOMOIIBIO HHTETpaJIa; MPUBOIUTH MPUMEPHI
MaTEMAaTUYECKOTO MOJEIUPOBAHUS C TIOMOIIBIO
mudhepeHIMaTbHBIX YpaBHEHHUI;

- YMETh OIIEPUPOBATh MOHATUAMU: KOMIUIEKCHOE YHCJIO,
COTIPSKEHHBIE KOMIUIEKCHBIE YNCIIA, MOIYJIb U apTyMEHT
KOMILJIEKCHOT'O YHCIIa, opMa 3aIuCH KOMIUIEKCHBIX YHCel
(reoMeTpudecKas, TPUrOHOMETpHUUYECKas M alireOpanyeckasi); yMeTh
MPOU3BOIUTH apu(MeTHYecKre IEHCTBUS C KOMIUIEKCHBIMU
YHCIIaMU; TPUBOIUTH MPUMEPHI UCTIOIb30BaHUS KOMIIEKCHBIX
qHCelT;

- YMETb CBOOOTHO OTIEPUPOBATH MOHATHIMU: CPEHEE
apupMeTHyecKoe, MeIMaHa, HanOoJbIllee U HauMEHbIIIee 3HAaUeHUs,
pazMax, JUCHepCcusl, CTAHJAPTHOE OTKJIOHEHUE AJIs1 OTIUCAHUs

YUCJIOBBIX JAaHHBIX; YMCHHUC UCCIICA0BATb CTATUCTUYCCKUC JAHHBIC,




B TOM YHCJIC C MPUMEHEHUEM I'padUUIeCKUX METOI0B U 3JICKTPOHHBIX
CpencTB; TpadUIECKU UCCIIEA0BAaTh COBMECTHBIC HAOIIOACHMSI C
MOMOIIBIO IUArPaMM PAacCEUBAHUSI U JIMHEHHOHN perpeccuu;

- YMETh HaXOJIUTh BEPOSATHOCTH COOBITHI C HCIIOJIB30BAaHHEM
rpadU4ecKuX METOJIOB; IPUMEHSTH JUIS PEIICHHS 33724 (POPMYITBI
CJIO’)KEHUSI U YMHOXKEHHS BEPOATHOCTEH, (hopMyITy TIOTHON
BepOSITHOCTH, (hopmyny bepHymin, koMOUHATOpHBIE (DAKTHI U
(bopMyJIbI; OlIEHHUBATH BEPOSTHOCTH PEAIbHBIX COOBITHI; YMEHUE
OIIEpPUPOBATH MOHATHIMHU: CITydaiiHas BEJIMUNHA, PACIIPEICIICHIE
BEPOSTHOCTEH, MATEMATUYCCKOE OXKHIAHHUE, JUCIIEPCUS 1
CTaHJAPTHOE OTKJIOHEHHE CIIyYaitHON BEIUYUHBI, (YHKIIUU
pacripeielieHus ¥ TUIOTHOCTH PABHOMEPHOT'O, IIOKA3aTEILHOTO U
HOPMAaJILHOT'O paclpe/IelIiCHHIi; yMEHUE UCIIOJIb30BaTh CBOWCTBA
M3YyUCHHBIX PACIIPEICIICHUI I PEIICHHS 3a/1a4y; 3HAKOMCTBO C
[OHSATHSMH: 3aKOH OOJIBIINX YUCEII, METO/IbI BBIOOPOYHBIX
MCCIICIOBAHMI; YMEHHUE MPHUBOIUTH IPUMEPDI MPOSBJICHUS 3aKOHA
OOJIBIITNX YKCENT B IPUPOIHBIX U OOMIECCTBEHHBIX SBJICHHSIX;

- yMETh CBOOO/IHO OIEPHPOBATH TOHATHSIMH: TOUYKA, IPSIMas,
[IOCKOCTB, POCTPAHCTBO, OTPE30K, JIy, TUIOCKUI yTOJI,
NIBYTPaHHBIN YTOJI, TPEXTPAaHHBIN YTOJI, TIepeCeKaroIuecs,
MapayyieIbHbIC M CKPEIIMBAIOIIHECS TPSMbIC, TAPAIUICTLHOCTD U
MEePIEHIUKYIIPHOCTD MPSIMBIX U IJIOCKOCTEH, YTOJI MEXITY
NPSIMBIMH, YTOJT MEX]TY TIPSIMOM M TUIOCKOCTBIO, YTOJI MEXKTY
[IOCKOCTSMH; YMEHHE UCIIOIb30BaTh MPH PEIICHUH 3a1a4
M3ydeHHbIe PaKThl ¥ TECOPEMBI IJITAHUMETPUH; YMEHHE OLIEHUBATh
pa3Mepsl 00BEKTOB B OKPYKAIOIIEM MHUPE; YMEHHE OIIEPHPOBATH
[MOHATHUSMH: MHOTOTPaHHUK, CEYEHNE MHOTOTPAHHUKA, TIPaBUIIbHBIN
MHOTOTPaHHUK, IPU3Ma, TUpaMuia, GUrypa u moBepXHOCTh
BpalleHusl, IMINHP, KOHYC, map, cdepa, pa3BepTka NOBEPXHOCTH,
CCUeHMsI KOHYCa M IIWIMHPA, TapauIeIbHBIC OCH WJIH OCHOBAHHMIO,

CCUCHUC IIapa, MMIOCKOCTh, KaCarolasacd C(I)epbl, OUIMHApAa, KOHYCA,




YMEHHUE CTPOUTH CEYCHNE MHOTOTPAHHUKA, H300paxarh
MHOTOTPaHHHUKH, (PUTYPBI U TOBEPXHOCTHU BPALICHUS, MX CEUCHHUS, B
TOM YHCJIE C TIOMOIIBIO 3JIEKTPOHHBIX CPEJICTB; YMEHHE PUMEHSTh
CBOIMCTBa r€OMETPHUYECKHUX (PUTYP, CAMOCTOSITEIBHO
(bOpMyITHPOBATH ONPENEICHIS N3y4aeMbIX (UTyp, BBIIBUTATD
TUITOTE3bI O CBOMCTBAX M NMPHU3HAKAX T€OMETPUYECKUX DUTYD,
00OCHOBBIBATh UJIM OMIPOBEPTaTh UX; YMEHHE IPOBOIUTH
Kiaccu(uKanuio GUryp Mo pa3IUYHbIM PU3HAKAM, BHIIOJIHSTH
HEOOXO0IMMBIE IOTIOTHUTENIbHBIE TIOCTPOCHUS;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMHU: TUIOIAAb (DUTYPHI,
00beM (UTYpBI, BETMYUHA YTiIa, PACCTOSIHUE OT TOYKH JI0
MJIOCKOCTH, PACCTOSIHUE MEXKTy IPSMBIMH, PACCTOSTHUE MEXKIY
MIOCKOCTSIMH, TUIOIIa (b C(EepBI, IIOMIAAb MOBEPXHOCTH ITUPAMUJIBI,
pU3MBI, KOHYCa, IIMJIMHAPA, 00beM Ky0a, IPSIMOYT 0JILHOTO
napaiesenunena, MUpaMuIbl, TPU3MbI, HWIMHAPA, KOHYCa, I1apa;
YMEHUE HaXOJUTh OTHOIICHHE 00HEMOB TOJO0HBIX (HUTYD;

- YMETh CBOOOTHO OTIEPUPOBATH TOHSATHIMHU: IBIKCHHE,
MapajiebHBIA IEPEHOC, CAMMETPHS Ha TUIOCKOCTH H B
[POCTPaHCTBE, IOBOPOT, MpeodpazoBaHKe Mo 00U, M0100HbIE
(buryphl; yMEHHE paclo3HaBaTh paBHbIE U 110I00HBIE GUTYPBI, B TOM
gKcIe B IPUPOJIE, UCKYCCTBE, apXUTEKTYPE; YMEHUE HCII0JIb30BaTh
reOMETPUUECKUE OTHOIICHHUS, HAXOJUTh T€OMETPHUUECKUE BETMUNHBI
(JUTMHa, yroJ, IIoNaab, 00beM) MPH PEIICHUH 33a1a4 U3 APYTHX
y4eOHBIX TIPEAMETOB U U3 PEATbHON KHU3HH,

- YMETh CBOOOTHO OTIEPHPOBATH MOHATHIMHU: IPSIMOYTOJIbHAS
cricTeMa KOOPJMHAT, BEKTOP, KOOPIWHATHI TOUYKH, KOOPIUHATHI
BEKTOPA, CYMMa BEKTOPOB, IPOU3BEICHNE BEKTOpA Ha YHCIIO,
pa3yio’keHHe BEKTOpa Mo 6a3ucy, CKalIsIpHOe MPOU3BeIeHHE,
BEKTOPHOE IPOM3BEICHUE, YOI MEXKAY BEKTOPaAMH; YMEHUE
MCTI0JIb30BATh BEKTOPHBIN U KOOPAWHATHBIM METO/ TSl peLLICHUS

CCOMCTPHUYCCKUX 3ala4 U 3a1a4 APYTUX y‘-IC6HLIX npeaAMETOB;
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OIIEpUPOBATh NOHATUAMU: MaTpuLa 2X2 u 3X3, OIpeenuTeNb
MaTpPUILIbI, TEOMETPUUECKHUI CMBICIT ONPEAEIUTENS;

- YMETb MOJEIINPOBATH PEAJIbHBIE CUTYALUMH HA SI3bIKE MATEMATHKH;
COCTaBJIATh BBIPA)KCHMUSI, yDABHEHHUs, HEPABEHCTBA U UX CUCTEMBI 110
YCJIOBUIO 33[]a4H, UCCIIEJOBATH TIOCTPOCHHBIE MOJEIIN C
MICIIOJIB30BaHUEM amapaTa anreOpbl, HHTEPIPETUPOBATh
[TOJIyYE€HHBIN pE3yJIbTaT; CTPOUTh MATEMAaTUUECKHE MOJEIH C
[TOMOLIbIO0 TEOMETPUUYECKUX ITOHATUI U BETUYHH, pelIaTh
CBSI3aHHbBIE C HUMU IIPAKTUYECKHE 3a/1a4H; COCTAaBIISTh
BEPOSTHOCTHYIO MOJIE€b U UHTEPIPETUPOBATH MOTYUEHHBIN
pE3yJIbTaT; pelaTh NPUKJIaJHbIE 3a1a4l CPEACTBAMU
MaTEMAaTUYECKOT0 aHAJIN3a, B TOM YKCJIE COLUAIbHO-
HKOHOMHYECKOT0 U (PU3UYECKOr0 XapakTepa;

- YMEHUE BBIOMPATh MOAXOSAIINI METO U1 peLeHHs 3a/1auH;
[MOHMMAaHHE 3HAYMMOCTU MaTeMaTUKU B U3yYEHUH NIPUPOAHBIX U
OOLIECTBEHHBIX IIPOLIECCOB U ABJIEHUHN; YMEHUE PACIIO3HABATh
[POSIBJIEHUE 3aKOHOB MAaTEMaTUKH B UCKYCCTBE, YMEHHE NIPUBOIUTH
[IPUMEPBI MATEMATUYECKUX OTKPBITUN POCCUICKOW U MUPOBOM
MaTeMaTUYECKON HAYKH

OK 02. Mcnonbs3oBaTh
COBpEMEHHBIE CPEJICTBA MTOUCKA,
QHAJIM3a U UHTEPIIPETAINN
MH(pOpMaLUU U
MH()OPMAIIMOHHBIC TEXHOJIOTHH
TSI BRITIOJTHEHUS 337124
MpogeCcCHOHATBHON
NMesITebHOCTH

B 005acTH IEeHHOCTH Hay4YHOTO MO3HAHUS:
-c)OpMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ U 0OIIECTBEHHOM MPAaKTHKW, OCHOBAHHOTO HA
Tuanore KyJibTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

- COBEPIIIEHCTBOBAHUE SI3bIKOBOM M YU TATEIbCKOM
KYJIbTYPbI KaK CPEACTBA B3aUMOAECHCTBUS MEKY
ITFOIbMHU U TIO3HAHUS MUPA;

- OCO3HAaHHE LIEHHOCTH HAYYHOM JEATEIbHOCTH,
COTOBHOCTB OCYILECTBJISATh IPOCKTHYIO U

MCCIICO0BATCIIbCKYIO ACATCIbHOCTE MHAUBUAYAJIBHO U

- YMETb ONEpPUPOBATH MOHATHIMHU: PallMOHANbHAs (QYHKLUS,
nokaszaresnbHas (GyHKIMA, CTeNeHHas QyHKIMS, Jorapudmuyeckas
(byHKIUS, TPUTOHOMETpUYECKHE (PYHKIIMU, OOpaTHbIE PYHKIINH;
YMEHHME CTPOUTH TpauKU N3YYEHHBIX QYHKINH, UCTIONb30BATh
rpadUKu MpU U3y4E€HUH MPOIIECCOB U 3aBUCUMOCTEHN, IIPU PEILIEHUN
3asiad U3 Ipyrux yueOHbIX MPEAMETOB U 337a4 U3 PeaIbHOU KU3HU;
BBIpaXKaTh (OpPMYJIaMU 3aBUCUMOCTH MEX1Y BEIMUYNHAMU;

- YMETh OIIEPUPOBATh MOHATUAMU: TOKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YPaBHEHUH U
HEPABEHCTB, PABHOCUIILHOCTh YPAaBHEHUI, HEPABEHCTB U CUCTEM,
palliOHaIbHbBIE, UPPALIMOHAIIBHBIE, I0KA3aTEIbHBIE, CTEIIEHHBIE,

morapuMuyeckre, TPUrOHOMETPUYECKHE YPaBHEHMSI, HEPAaBEeHCTBA
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B rpyIIIe.
OBazieHre YHUBEPCAIbHBIMU y4EOHBIMU

[103HABATEIIbHBIMU JCHCTBUSIMH:

B) paboTa ¢ nHbOpMaITUEHi:

- BJIQJICTh HABBIKAMH TOJTyYCHHS HH(POPMAIIUU U3
MCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSTEIBHO
OCYILECTBIISATH MOUCK, aHAJIN3, CHCTEMAaTU3aLIHI0 U
MHTEPIPETAINIO HHPOPMAIIMK Pa3IHYHbIX BUIOB U
(hopM TIpeICTaBICHHUS,

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX (pOpPMATaX C YIETOM
Ha3zHA4YCHUsS] HHOOPMAIIMH U 1IEJICBOW ayJIUTOPHUH,
BBIOMPAst ONITUMANIbHYIO (HOPMY TIPEICTABICHUS U
BU3yalIn3aIiHy;

- OIICHUBATh JIOCTOBEPHOCTh, JICTUTUMHOCTh
MH(pOpMAaINH, €€ COOTBETCTBHE MTPABOBBIM U
MOpaJIbHO-ITHYECKUM HOpMaM;

- MCTIOJIH30BATh CPEACTBA MHPOPMALMOHHBIX H
KOMMYHHKAITUOHHBIX TEXHOJIOTHIA B PEIICHUN
KOTHUTHBHBIX, KOMMYHUKATHBHBIX U
OpraHU3aLMOHHBIX 33]a4 C COOII0AeHuEM TpeOOBaHUI
PPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHns, IPaBOBbIX U 3THYECKUX HOPM,
HOpM MH(OPMAIIMOHHON 0€30MacHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHMS U 3AIIUTHI
H(popManuy, THPOPMAIIMOHHOM 0e30macHOCTH
ITTYIHOCTH

i1 CUCTCMBbI; YMCTh pCIIaTh YPABHCHUA, HCPABCHCTBA U CUCTCMBI C
IMOMOIIBIO PA3JIMYHBIX ITPUCMOB; PCUIAThL YPABHCHH A, HCPABCHCTBA U
CHCTEMBI C ITapaMeTpOM; IIPUMEHSTh YPABHEHUsI, HEPABEHCTBA, UX
CHCTEMBI [UIsl peLICHHs MaTeMaTHYEeCKHX 3aa4 U 3a]1a4 13
Pa3IMYHBIX 00JIaCTel HAYKU U peabHOMN JKH3HU;

- yMeTh CBOOOIHO OIIEPHPOBATh MOHATHIMHE: ABHKCHHUE,
apauIeIbHbINA TIEPEHOC, CHMMETpPHS Ha TNIOCKOCTH H B
[IPOCTPAHCTBE, IIOBOPOT, MPeoOpazoBaHue Mo100us, MO100HbIE
(UTYpBI; yMETh PaCIIO3HABATH PAaBHBIC U MOJAO0OHBIE (DUTYPEI, B TOM
IHUCJIC B IPUPOJAEC, HCKYCCTBE, APXUTCKTYPC,; YMETH UCIIOJIL30BATh
FEOMETPUYECKHE OTHOIICHUS, HAXOAUTh T€OMETPUUCCKUE BEINYNHBI
([uTMHA, yroJ, IIoNab, 00beM) IIPU PELICHUH 3a/1a4 U3 APYTUX
y4eOHBIX MTPEJAMETOB U U3 PeabHON KU3HU
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OK 03. IlnanupoBars u
[pean30BEIBATH COOCTBEHHOE
npodeccruoHaIbHOE U
ITMYHOCTHOE Pa3BUTHE,
MpeAPUHUMATEIBCKYIO
esTebHOCTD B
npodeccuoHaIbHOMI cdepe,
MCII0JIb30BATh 3HAHUS T10
MPaBOBOW M (PMHAHCOBOM
FPAaMOTHOCTH B PAa3JIUUHBIX
PKM3HEHHBIX CUTYAIIHsX.

B o0nactu 1yX0BHO-HPAaBCTBEHHOTO BOCTIUTAHHUS:
-- COPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS,
PTUYECKOTO ITOBECHUS;

- CIIOCOOHOCTD OIICHUBATh CUTYALIUIO U TPUHUMATH
OCO3HaHHbIE PEUICHUS, ODUEHTUPYSCh HA MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

- OCO3HaHME JUYHOT'O BKJIa/1a B IOCTPOCHUE
YCTOWYHBOTO OyIyIIEero;

- OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POAMUTEISM U
(WJIM) IPYTUM YJieHaM CEMbH, CO3/IaHUI0 CEMbH Ha
OCHOBE OCO3HAHHOIO MPUHATHS LICHHOCTEN CEMEUHON
PKU3HHU B COOTBETCTBHHM C TPAAULUSMU HApOJI0B
Poccuu;

OBnaZicHue YHUBEPCAIbHBIMU PETYISTUBHBIMU
IEHCTBUSAMMU:

Q) CAaMOOPTraHU3aIs:

- CAMOCTOSITEIbHO OCYIIECTBIIATH IO3HABATEIbHYIO
eI TeNIbHOCTD, BBISIBIISATH IPOOJIEMBI, CTABUTH U
(hbopMyIMpOBaTh COOCTBEHHBIE 3a]auH B
00pa30BaTeNbHON AEATEIbHOCTH U AKU3HEHHBIX
CUTYyalUX;

- CAMOCTOSITEIBHO COCTABIIATh IUIaH PELICHUS
[POOJIEMBI C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIINOUTEHUII;

- 1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;
crioco0cTBOBaTh (POPMUPOBAHUIO U MTPOSBIECHUIO
[ITUPOKOU SPYIUIIMH B Pa3HBIX 00JACTAX 3HAHUH,
[TOCTOSIHHO IOBBIIIATH CBOW 00pa3oBaTEIbHBIN U
KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

MCITI0JIb30BATh ITPUCMBI pe(l)J'IGKCI/II/I JJI1 OIICHKHU

- YMETb ONEPUPOBATH MOHATHIMHU: PALIMOHAIBHBIC,
MppalroHaIbHbIC, TOKA3aTeIbHbIC, CTCIICHHBIC, JIoTapu(MUIECKHUE,
TPUTOHOMETPUYECKUE YPABHEHHUS U HEPABEHCTBA, HX CUCTEMBbI;

- YMETh ONEPUPOBATh MOHATUSIMHU: MHOTOTPAHHHK, CCUCHHE
MHOTOTpaHHHKA, KYO, ITapajuiesieue 1, pu3Ma, mupaMmuaa, Gurypa
1 TOBEPXHOCTh BPAIICHUSI, IIHJIHH/P, KOHYC, I1ap, chepa, CeYeHust
(buryphl BpaleHusl, IIOCKOCTh, Kacatomiasics cepbl, HUITHHIPA,
KOHYCa, IUIOIIA b IOBEPXHOCTH MTUPAMUJIbI, TPU3MBI, KOHYCA,
[IVUTHH]IPA, TUTOIIaab chepbl, 00beM KyOa, MPsSMOYTOJILHOTO
napaiyie/ienue/1a, MupaMuIbl, TPU3MBI, IWIHHIpA, KOHYCa, [1apa;
YMEHHE H300pakaTh MHOTOTPAHHHKH U MIOBEPXHOCTH BPAIIICHUS, UX
CEUYCHUS OT PYKH, C TIOMOIIIBIO Y€PTEKHBIX HHCTPYMEHTOB H
DIICKTPOHHBIX CPEACTB; YMETh PACIIO3HABATH CHMMETPHUIO B
[POCTPAHCTBE; YMETh PACIIO3HABATh MPABUIIbHBIE MHOTOIPAHHUKH;

- YMETh ONEPUPOBATH MOHATHIMHU: IPSIMOYTOJIbHAS CHCTEMA
KOOpAMHAT, KOOPAWHATHI TOUKH, BEKTOP, KOOPAMHATHI BEKTOPA,
CKaJISIPHOE TIPOU3BEICHHUE, YTOJI MEXKTy BEKTOpaMHU, CyMMa
BEKTOPOB, MTPOU3BEICHNE BEKTOPA HA YUCIIO; HAXOAUTD C IIOMOIIBIO
M3y4eHHBIX (DOPMYJT KOOPMHATHI CEPEAMHBI OTPE3Ka, PACCTOSHUE
MEXKIY IBYMS TOUKaMHU
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CUTYaIluH, BEIOOpA BEPHOTO PEIICHMUS;

- YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO
[IPUHUMATh PEUICHUS IO UX CHH)KEHUIO;

B) YMOITMOHAIBHBIA HHTEJUICKT, MPEIITOIaratoImni
c(hOpPMHUPOBAHHOCTb:

BHYTPEHHEH MOTHBAIMH, BKIIOYAIOIIEH CTPEMIICHHUE K
ITIOCTMKEHHIO LI U YCIIEXY, ONITUMHU3M,
MHUIMAaTUBHOCTb, YMEHUE JIEHCTBOBATH, UCXOS U3
CBOHMX BO3MOKHOCTEH;

- SMIIATUH, BKIIFOYAIOMIECH CITIOCOOHOCTh MTOHMMATh
SMOLMOHAIIBHOE COCTOSIHUE IPYTUX, YYUTHIBATh €TI0
[P OCYIIECTBICEHUN KOMMYHUKAIIMH, CIOCOOHOCTH K
COUYBCTBHIO U CONEPEKUBAHUIO;

- COIIMAJIbHBIX HABBIKOB, BKIIFOYAIOIIHNX CIIOCOOHOCTh
BBHICTPAUBATh OTHOLIEHHUS C IPYTUMU JIFOIbMU,
3a00THTHCS, IPOSBIISATH HHTEPEC U Pa3peiiaTh
KOH(DIIMKTBI

OK 04. DdpdexTuBHO
B3aMMOJIeHICTBOBATh U PabOTaTh
B KOJIJICKTHBE U KOMaHJIE.

COTOBHOCTBH K CAMOPa3BUTHIO, CAMOCTOSTEILHOCTH U
CaMOOIIPEEIIEHUIO;

-OBJIa/ICHE HABbIKAaMH y4eOHO-HCCIeA0BaTEIbCKOM,
[POEKTHON U COLMATIbHOM JEATEIbHOCTH;
OBnazieHue YHUBEPCATbHBIMA KOMMYHUKATHBHBIMU
ITeiCTBUSIMU

0) COBMECTHasI IeATEITbHOCTb:

- IOHUMATh U UCIOJIb30BaTh PEUMYIIECTBA
KOMaHIHOW U MHJIMBUyaIbHOU paboThI;

- IPUHUMATh L€ COBMECTHOM JAEATEIBHOCTH,
OpraHu30BbIBaTh U KOOPAUHUPOBATH JICUCTBHUS 110 €€
ITOCTHIKEHHIO: COCTaBJISIThH IIJIaH ASHCTBHI,
[pacIpeiesATh POJIU C Y4ETOM MHEHHM YYaCTHUKOB

00CYKIaTh pe3ylbTaThl COBMECTHOW paboThI;

- YMETb OIIEPUPOBATH MIOHATUAMU: CIIYYalHBIA OIBIT U CIIy4allHOE
COOBITHE, BEPOSTHOCTD CIY4alHOTO COOBITUS; YMETh BHIYNCIIATh
BEPOSTHOCTH C MCIOJIb30BaHHEM I'paueCKuX METOJI0B; IPUMEHSTh
(bOpMyJIBI CIIOKEHHSI U YMHOKEHHSI BEPOATHOCTEH, KOMOUHATOPHBIE
(bakTbl ¥ POpMYIIBI IPU PEILIEHUH 33]]a4; OLIEHUBATh BEPOSITHOCTH
peasibHbIX COOBITHIA; 3HAKOMCTBO CO CIIy4allHbIMH BEJIMYMHAMU;
YMEHHE MIPUBOJIUTH IPUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX YHCEN B
[IPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSX;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: CTETIEHD C I[EJIBIM
[MOKa3aTeJIeM, KOPEHb HaTYPAJIbHON CTEIIEHHU, CTEIEHD C
PalOHAJILHBIM [T0KA3aTEJIEM, CTEIIEHD C JEHCTBUTEIIbHBIM
(BelLIeCTBEHHBIM) ITOKa3aTeseM, JJorapuM 4uciia, CHHYC, KOCUHYC U
TaHIE€HC IIPOU3BOJIBHOIO YUCIIA;

- YMETh CBOOOJIHO ONEPUPOBATh MOHATUAMU: TpaduK PyHKINH,
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- KOOPJAMHUPOBATH U BBIMOJIHATH PaOOTY B YCIOBUSX
[peaIbHOTO, BUPTYAJILHOTO U KOMOMHUPOBAHHOTO
B3aMOJCHCTBUS;

- OCYIIECTBJISITh ITO3UTUBHOE CTPATETUUECKOE
[MOBEJICHNE B PA3JIMYHBIX CUTYAIHMIX, IPOSBIISATH
TBOPYECTBO U BOOOpAKEHUE, OBITh MHUITMATUBHBIM.
OBJajieHue YHUBEPCAIbHBIMU PETYISTUBHBIMU
IECTBUSMMU:

) IpUHATHE Ce0sl U IPYTUX JIFOIEH:

- IPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX JIFOACH
[P aHaJIN3e Pe3yIbTaTOB ACSITEILHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JAPYTHUX JItOJIeH Ha
OIIOKH;

- pa3BUBATh CIIOCOOHOCTH IIOHUMATh MHP C TTO3UIIUN
IPYTroro 4yenoBeKa

oOpaTHast PyHKIMS, KOMIO3ULUS QYHKUMH, THHEHHas QyHKIHS,
KBaJipaTU4HAst (QYHKIUS, CTeTICHHAsT (DYHKIUS C IEITBIM
[oKa3aTesieM, TPUrOHOMeTprudeckue GyHKINN, 0OpaTHbIE
TpUrOHOMETpHUUYecKre (QYHKIUH, TOKa3aTeIbHas 1
morapudMuueckas GyHKIUHA; YMETh CTPOUTH rpaduKu QyHKITHAH,
BEITIOJTHSATH MPeoOpa3oBaHust rpaduKoB HyHKIIHIA;

- YMETh UCIOJIb30BaTh rpaduku QYHKIMNA IS H3yYEHHUS IPOIIECCOB
1 3aBUCHUMOCTEH IIPU PEIICHUH 3a/1a4 U3 JPYTruX y4eOHbIX
MPEIMETOB U U3 PEATBHOM KU3HH, BEIpaXKaTh (OPMYITaMu
3aBHCUMOCTH MEXy BEJTMUYNHAMH,

- CBOOOJTHO OTIIEPUPOBATH MOHATHIMH: YETHOCTh (DYHKITUH,
MEPUOANYHOCTD (DYHKIIMHU, OTPaHUYCHHOCTh (DYHKIIHH,
MOHOTOHHOCTH (DYHKIIMH, SKCTpeMyM (yHKIIMH, HAUOOJbIIIee U
HauMeHbIlIee 3HaYeHHs] PYHKIIUU HA TIPOMEXYTKE; YMETh TPOBOAUTH
McciieIoBaHNe (PYHKIIUU;

- YMETb UCIIOJIb30BaTh CBOMCTBA U TpadpuKy GYHKINH I pelIeHus
YpaBHEHHIA, HEPABEHCTB U 33/1a4 C TTapaMeTpaMu; n300pakaTh Ha
KOOPJAMHATHOMN IIJIOCKOCTH MHOKECTBA PEIICHUI YPAaBHEHHU,
HEPABEHCTB U UX CUCTEM

OK 05 OcymecTBisTh
YCTHYIO U NHCBMEHHYIO
KOMMYHHUKAITIIO Ha
rOCYJapCTBEHHOM SI3BIKE
Poccuiickoit denepanuu ¢
YI€TOM OCOOEHHOCTEH
COIMATEHOTO U KYJIBTYPHOTO
[KOHTEKCTA.

B 001acTu 5¢TEeTHYECKOr0 BOCITUTAHUS:

- 3CTETUYECKOE OTHOLLIEHHUE K MUPY, BKIIKOYas
PCTETUKY ObITA, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa M OOIIECTBEHHBIX
OTHOIIICHHU;

- CIIOCOOHOCTH BOCTIPUHUMATD PA3INYHbIC BUIBI
MICKYCCTBA, TPAJUILIMU U TBOPUYECTBO CBOETO U APYTUX
HApOJOB, OIIYIIATh 3MOLIMOHAIBHOE BO3/ICMCTBHE
ICKYCCTBA;

- YOSKJICHHOCTh B 3HAYMMOCTH JIJISl INYHOCTH U
00I1IecTBa OTEUECTBEHHOTO 1 MUPOBOTO UCKYCCTBA,

PTHUYECKHUX KYJIbTYPHBIX TPAAUIUI U HAPOJHOTO

- YMETh ONEPUPOBATh MOHATUSIMU: CpeHee apupMeTHIECKOe,
MearaHa, HauOoblllee ¥ HauMEeHbIIIee 3HaUeHHUs, pa3Max,
UCIiepcusi, CTAHJApPTHOE OTKJIOHEHNE YHCIIOBOIO Habopa; yMeHue
M3BJIEKATh, MHTEPIPETUPOBATH HH(OPMAIIUIO, TPEACTABICHHYIO B
TabnuIax, Ha JuarpaMMax, rpadukax, OTpaKaroIlyt0 CBOMCTBA
[PEATHHBIX MTPOIIECCOB U SBJICHU; MPECTABIATH HH(POPMAITHIO C
[TOMOTIIHIO TAOJIUIT U TUATPAMM; HCCIIEIOBATh CTATUCTUYECKUE
TaHHBIC, B TOM YHCTIE ¢ TPUMEHEHHEM IpaUuecKux METOAO0B U
PIEKTPOHHBIX CPEJICTB;

- YMETb ONIEPUPOBATH MOHATUSIMU: TOUKA, MPSAMAas], IJIOCKOCTb,
[MPOCTPAHCTBO, ABYTPAHHBIN YroJl, CKpEIIMBAIOLINECS MIPSMBIE,

MapalJICJIbHOCTE U NCPICHAUKYIAPHOCTD MIPAMBIX U HHOCKOCTC?I,
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TBOPUYECTBA;
- TOTOBHOCTH K CAMOBBIPAKCHHIO B Pa3HBIX BHJIAX
MCKYCCTBa, CTPEMIJICHUE TIPOSBIIATh KAYeCTBA
TBOPYECKOM JIMYHOCTH;

OBnazicHue YHUBEPCATbHBIMA KOMMYHHUKATUBHBIMU
TENCTBUSIMU:

a) oOmeHue:

- OCYIIECTBIIATH KOMMYHHKAITUU BO BCEX cepax
PKI3HH,

- pacrio3HaBaTh HEBEpOALHBIC CPEICTBA OOIICHMS,
[MOHMMATh 3HAYE€HHE COLMAIbLHBIX 3HAKOB,
[pacrmo3HaBaTh NPEANOCHUTKA KOH(MIUKTHBIX CUTYaIIHi
1 cMATYaTh KOH(MIUKTHI;

- Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3pEHUS
C MCIIOJTh30BAHKUEM SI3BIKOBBIX CPEJICTB

YTOJI MEXKY IIPSIMBIMM, YIOJI MEXAY IIPAMOM U IUIOCKOCTBIO, YIOJI
MEKy INIOCKOCTSIMHU, PACCTOSHUE OT TOYKH J10 IUIOCKOCTH,
pacCTOSTHUE MEKIY MPSIMBIMU, PACCTOSIHUE MEXKAY IIOCKOCTSIMU;
- YMETb UCIIOJIb30BaTh MIPH PEILICHUH 3ajjad U3yYeHHbIE (DAaKThI U
TEOpeMbI IIJITAHUMETPUH; YMEHHUE OLIEHUBATh pa3Mepbl 00BEKTOB
OKpPY’KaroIlero Mupa

OK 06. IIposiBnsATh
pa)1aHCKO-AaTPUOTHYECKYIO
MO3ULUIO, IEMOHCTPUPOBATH
OCO3HAHHOE MTOBEJCHHUE Ha
OCHOBE TPaJUIIMOHHBIX
[POCCHIMCKHX TYXOBHO-
HPaBCTBEHHBIX LICHHOCTEM, B
TOM YHCJIE C YIETOM
rapMOHM3ALUU
MEKHAIIMOHAIBHBIX U
MEXPEIUTNO3HBIX OTHOIIEHUH,
[PUMEHSTh CTaHIapPThI
AHTUKOPPYILIMOHHOTO
[MOBEICHMUS.

- 0OCO3HaHHE 00YYarOIIUMHUCS POCCUNCKON
FPaKIaHCKOW HJIEHTUYHOCTH;

- LICJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHEHN MO3ULUN
IIMYHOCTHU HA OCHOBE JYXOBHO-HPAaBCTBEHHBIX
LieHHOCTeN HapoaoB Poccuiickon denepanny,
MCTOPUYECKUX U HALIMOHAIbHO-KYJIBTYPHBIX
Tpaauuuii, GOpMUPOBAHNE CUCTEMbI 3HAUUMBbIX
[IEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
AQHTUKOPPYILIHOHHOTO MUPOBO33pPEHUS,
[TPAaBOCO3HAHUS, SKOJIOTUYECKON KYJIbTYpHI,
CIIOCOOHOCTH CTaBUTD LEJH U CTPOUTH KU3HEHHBIE
[J1aHbI;

B yacTu rpayK1aHCKOr0 BOCIIUTAHMS:

- OCO3HAHHME CBOMX KOHCTUTYL[MOHHBIX IIPAB U
00513aHHOCTEH, yBaXKEHHE 3aKOHA U TPABOIIOPS/IKA;

- IPUHATHC TPAAUITNOHHBIX HAITUOHAJIbHBIX,

- YMETb OIIEPUPOBATH MIOHATHIMU: IPSIMOYIOJIbHAS CUCTEMA
KOOpAMHAT, KOOPAWHATHI TOUYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIIPHOE MPOU3BEACHUE, YTOJI MEXAY BEKTOPaMHU, CyMMa
BEKTOPOB, IIPOU3BEACHUE BEKTOPA HA YHUCIIO; HAXOAUTH C TIOMOIIBIO
M3y4eHHBIX (POPMYIT KOOPJMHATHI CEPEANHBI OTPE3Ka, PACCTOSHUE
MEXIYy ABYMS TOUKaMU;

-yMETh BbIOMpaTh MOAXOMALINI U3yUYEHHBIH METO AJIsl PELICHUS
3a/la4yM, paclio3HaBaTh MaTeMaTHueckre (hakThl 1 MaTeMaTHUYECKHE
MOJIETN B IPUPOTHBIX U OOIIECTBEHHBIX SIBJICHUSX, B HICKYCCTBE;
YMEHUE IPUBOJANTH MPUMEPBl MATEMATUYECKUX OTKPBITUI
[POCCHIICKON M1 MUPOBOM MaTEMaTUYECKON HAYKHU.

- YMETb OIIEPUPOBATH IIOHATUAMHU: CIIy4alHBIA OIBIT U CIIy4aliHOE
COOBITHE, BEPOSTHOCTH CIYYaiHOTO COOBITHS; YMETh BHIUNCIIATH
BEPOSTHOCTH C UCIIOJIb30BaHMEM I'paMueCKUX METOI0B; TPUMEHSTh
(bopMyJIBI CIIOKEHHS U YMHOKEHHS BEPOATHOCTEH, KOMOMHATOPHBIE

(bakThl 1 (HOPMYITBI TPU PEIICHUH 3a]1a4; OLICHUBATH BEPOSITHOCTH
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00111€4eTIOBEYECKIX TYMAHUCTHUECKUX U
NIEMOKPAaTUYECKUX LIEHHOCTEN;

- TOTOBHOCTb IIPOTUBOCTOSATH U/I€0JI0TUU
PKCTpeMH3Ma, HallMOHAIM3Ma, KceHodoOuu,
ITMCKPUMMHALIMY 110 COLUAIbHBIM, PEIIUTUO3HBIM,
[PacOBBIM, HALIMOHAJIbHBIM IIPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO JESITEIbHOCTD B
MHTEepEeCcax rPakIaHCKOTO OOIIECTBa, y4acTBOBATh B
CaMOYTIpaBJIEHUU B 0011€00pa30BaTeIbHOM
OpraHU3alMK U JETCKO-IOHOIIECKUX OpraHU3alsiX;
- YMEHHE B3aUMOJEHCTBOBATh C COLIMAIIbHBIMU
MHCTUTYTaMH B COOTBETCTBHHU C UX (DYHKIUAMU U
Ha3HAYCHHEM;

- TOTOBHOCTb K TYMaHUTapHOU 1 BOJIOHTEPCKOM

eI TeNIbHOCTH;

[IaTPUOTHYECKOIO BOCIIUTAHUSA:

- CpOPMUPOBAHHOCTH POCCUUCKOM IPaskIaHCKOM
MICHTUYHOCTH, TATPUOTHU3MA, YBAXKEHUS K CBOEMY
Hapo/y, 4yBCTBAa OTBETCTBEHHOCTH nepen Poaunon,
COpPIOCTH 3a CBOW Kpal, CBOXO PoiuHy, CBOM SA3bIK U
KYJIbTYpY, IPOIJIOE U HACTOsLIEE
MHOTOHAIMOHAIBHOTIO Hapoaa Poccuu;

- [ICHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM
CUMBOJIaM, HICTOPUYECKOMY U IPUPOTHOMY
HACJIEINI0, TaMSATHUKAM, TPAJAULIUSIM HapOJOB
Poccun, noctrxkennsm Poccnn B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTHUSIX U TPYIE;

B3alIUTC OTC‘ICCTBa, OTBCTCTBCHHOCTSH 34 €TI0 CYI[B6y;
OCBOCHHBIC O6y‘-IaIOH_II/IMI/ICH MCKIPCIMCTHBIC

TMIOHATUA U YHUBCPCAJILHBIC y‘-IC6HLIC JIeHCTBUSA

- haeliHas Y6C)KILCHHOCTB, TOTOBHOCTD K CITY>KCHUIO U

[pEaNIbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4allHbIMH BEJIMYMHAMY;
YMEHHE [IPUBOJIUTH IPUMEPHI IPOSABICHUS 3aKOHA OOJIBLINX YHCEN B
[PUPOIHBIX U OOLIECTBEHHBIX SIBICHUIX
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(perynsTUBHBIC, TO3HABATEIIbHBIC,
KOMMYHHKATUBHBIE);

- CIIOCOOHOCTB MX MCIOJIb30BaHUS B I03HABATEIHHOM
1 COLIMAIBHOM MPAKTHUKE, TOTOBHOCTH K
CaMOCTOSATEIILHOMY IIAHWPOBAHHUIO U
OCYIIECTBIICHHUIO y4eOHOH JIeSTeNbHOCTH,
OpraHu3aluy y4eOHOr0 COTPYAHUYECTBA C
[e1arornyecKMMH pabOTHUKAMU U CBEPCTHUKAMH, K
YYACTHIO B MOCTPOSHUH WHANBUYATbHOM
00pa3oBaTEeNbHON TPACKTOPHH;

- OBJIAJICHHE HABBIKAMHU Y4eOHO-HCCIIEI0BATEILCKON,
[IPOEKTHOW M COLMATIbHOM AEATEILHOCTH

OK 07. ConeiicTBOBaThH
COXPAHEHUIO OKPYKAOLIEH
Cpelbl, pecypcocOepeKeHHIO,
MPUMEHSTH 3HAHUS 00
M3MEHEHUHU KJIuMarTa,
MIPUHIUIIBI OEPEXKIINBOTO
MPOU3BO/ICTBA, 3 (HEKTUBHO
NICICTBOBATH B YPE3BbIYaNHBIX
CUTYyalUsX.

- HE IPUHUMATh JCHCTBUS, IPUHOCALINE BPEL
OKpY>KaloIlEeH Cpere;

- YMETb IPOTHO3UPOBATH HEOIATONIPUSITHBIE
PKOJIOTMUYECKHUE OCIEACTBUS MPEAIPUHUMAEMbBIX
NIEHCTBH, IPEAOTBPAILATh UX;

- PacCIIMPUTH OIBIT JEATEIBHOCTH SKOJIOTMUECKON
HAIIPaBJIEHHOCTH;

- pa3pabaThIBaTh IUIaH PEIIEHUs MPOOIEMBI C YIETOM
aHaJIN3a UMEIOINXCSI MAaTEPUATIBHBIX U
HeMaTepraIbHBIX PECYpPCOB;

- OCYILECTBIIATH LI€JIC€HANPABICHHbIN TIOUCK ITepeHoca
CPEICTB U CIIOCOOOB JIEHCTBUS B MPO(HECCHOHATIBHYIO
cpeny;

- YMETh IEPEHOCUTD 3HAHUS B TO3HABATENIbHYIO U
[PAKTUYECKYIO 00JIACTH KU3HEAEATEIIbHOCTH;

- IpeAJIaraTh HOBBIE IPOEKTHI, OLIEHUBATh UJIEU C
[TO3ULIMN HOBHU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKON
3HAYUMOCTH;

- 1aBaTb OLICHKY HOBLIM CUTYyallUsIM, BHOCHUTD

- YMETb ONEPUPOBATH MOHATHIAMHU: (YHKIINS, HETIPEPbIBHAS
(yHKIWS, TPOU3BOHAS, TIEPBOOOpa3Has, ONPEACICHHBI HHTETPa,
YMCTb HAXOAUTh IPOU3BOJHBIC 3JICMCHTAPHBIX Q)YHKHI/II\/JI, HCIIOJIb3YA
CITPAaBOYHBIC MaTCpUaJIbl; UCCICIOBATH B HpOCTGfIHIPIX cirydadax
Q)YHKIII/H/I Ha MOHOTOHHOCTbL, HAXOAUTH HauOOJIbIIINE U HAUMEHDIIINE
BHaYeHUsl QYHKUUN; CTPOUTH IpaK1 MHOTOUJICHOB C
MICII0JIb30BAaHUEM allapaTa MaTeMaTUYECKOrO aHAIN3a; IPUMEHSATh
[IPOM3BOJHYIO ITPH PEUICHUH 3a/1a4 Ha JBUKECHHE; PEIIATh
[PaKTUKO-OPUEHTUPOBAHHBIE 3314 HAa HAUOOJBILIUE U
HAMMCHBIUINEC 3HAYCHUS, HA HAXOXICHUC ITYTH, CKOPOCTHU U
[YCKOpEHUS;

- YMCTb OIICPHUPOBATH MOHATUAMMA: IBVKXCHUC B IIPOCTPAHCTBE,
M0100HbBIE GUTYPHI B MPOCTPAHCTBE; UCIOIb30BaTh OTHOILIEHUE
rionaael moBepxHocTed 1 00beMOB OI0OHBIX (GUTYp MTPU
PELLIEHUH 3a/a4;

- YMETb BBIYUCIIATH TEOMETPUUECKHUE BEIMUNHBI (JUIMHA, Yo,
MI0Ia/1b, 00BEM, TUIOIAAb TOBEPXHOCTH ), UCIIONb3YS H3yUYCHHbIE
(hopMyJIBI 1 METOIBI
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KOPPCKTHUBBI B ACATCIIBHOCTh, OLICHHUBATDH
COOTBCTCTBHUC PC3YJIbTATOB LCIISIM

K 2.1 Onenusarh
KPEAUTOCIIOCOOHOCTh KJIMEHTOB

- AHAJIM3MPOBATH MOJTYYECHHBIC B XO/I€ PEILICHUS
3a]1auu pe3ysIbTaThl, KPUTHUECKH OLIEHUBAThH X
TOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX
YCITOBHSIX;

- BJIaJICTh HaBBIKAMH MOJTyYeHHUS WH(POpPMALIUU U3
MCTOYHHKOB Pa3HBIX THIIOB, CAMOCTOSATEILHO
OCYIIECTBIISITH ITOUCK, aHAJIN3, CHCTEMATU3aIHIO U
MHTEpIIpeTario HHQOPMALUK Pa3INuHbIX BUIOB U
(bopM npesicTaBICHNUS;

- ICIIOJIB30BATh CPECTBA HH)OPMALIMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH B PEILICHUH
KOTHUTHBHBIX, KOMMYHHKATUBHBIX
OpTraHU3aIMOHHBIX 33724 C COOII0IeHNEM TPeOOBaHUI
HPTOHOMHUKH, TEXHUKH 0€301MacCHOCTH, TUTUEHBI,
pecypcocOepexeHns, IPaBOBbIX U 3THYECKUX HOPM,
HOpM MH(OPMAIIMOHHON 0€30MacHOCTH;

- BJIaJIeTh HaBbIKAMM PACIIO3HABaHUA U 3AIIUTHI
HpopManuu, MHGOPMAIIMOHHOM 0€30MacHOCTH
ITTYHOCTH

- YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO
[IPUHUMATh PEIICHHS M0 UX CHIDKEHUIO;

- KOOPJAMHUPOBATH U BBIITOJIHATH pabOTY B YCIIOBHSIX
[peaIbHOTO0, BUPTYAIbHOTO U KOMOMHUPOBAHHOTO
B3alMO/IEHCTBHS;

- Pa3BEpHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS

C UCIIOJIb30BAHUCM SA3BIKOBLIX CPCACTB

- YMETh BBIOMPATh MOJXOMSIINA W3YYCHHBIA METOJ ISl PEIICHHS
Balayr, Paclio3HaBaTh MaTeMAaTHUYECKUE (PAKThl U MATEMATUYECKUE
MOJICJIM B PUPOIHBIX U OOIIECTBEHHBIX SIBJIICHUSX, B UCKYCCTBE;
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2. CTpyKTypa U coaep:kaHue 0011e00pa30BaATEIbHOM TN CIUTIINHbBI

2.1. O0beM QM CHUIIMHBI U BHAbI Y4e0HOIl padoThI

Buna yueOHo# padoThI

Oovem ¢ uacax

O06beM 00pa3oBaTeIbHONH MPOrPaMMBbI AU CIIUATITIHHBI 252
B T.Y.

OcHOBHOE coJiepKaHue 178
BT. U..

TeopeTudIeckoe o0ydeHue 116
MPAKTUYECKHUE 3aHITUS 62
IIpodeccuonanbHO-OpHMEeHTHPOBAHHOE CO/Iep:KaHNe (CoepKaHue 56
NPUKJIATHOTO MOIYJIs1)

BT. 4..

TeopeTudecKkoe o0ydyeHue -
MPAKTUYECKHUE 3aHITUS 56
HNuauBuayalbHbIi NPOEKT (da/mem) HeT
IMpomexyTounas arrecTanus (3IK3aMeH) 18
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2.2. TemaTnyeckuii IJIAH U COJEPKAHME JUCHUIIIHHBI

Conep:xanue yuye0HOro marepuasa (0CHOBHOe M MpodeccHoHAJIbHO-

HaumenoBanme pa3jaesioB . Oo0bem dopmMupyemblie
OPMEHTHPOBAHHOE), JIA00PATOPHBbIE M NPAKTHYECKHE 3AHATHS, IPHUKJIAIHON
U TeM 4yacos KOMIIeTeHIIUH
MOAYJIb (IIPH HAJTUYMH)
1 2 3 4
OcHoBHOe conep:kaHue
Pa3nen 1. [loBTOpeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 14
Tewma 1.1 Iens u 3anaun Coneprxkanne yueOHOT0 MaTepuaia
MaTeMaTHKH NpU bazoBele 3HaHWMS W yMEHHS TIO MaTeMaTHKE B NPOPECCHOHATBHOH U B
OCBOEHUU CHELUAILHOCTA | [IOBCEJHEBHOU JESATEIBHOCTH. 1
Tema 1.2 Yucna u Coneprxanue yueOHOro Marepuasia
BbIUKCIeHNs. Boipaxkenus | JlelicTBUS HaJ MOJOKUTEIbHBIMUA U OTPUIATENLHBIMU YU CIIAMU, OOBIKHOBEHHBIMH U
U 1peoOpazoBaHUs JNECATUYHBIMU J1po0simu. [leiicTBUA cO cTeneHsAMH, (OPMYNbl COKPAIEHHOIO
YMHOXCHHS. 1
Tema 1.3. 'eomerpus Ha IIpo¢eccnoHa/ILHO-OPHEHTHPOBAHHOE coJepKaHue (conep:xanue
IJIOCKOCTH NPUKJIATHOTO MOAYJISA)
IIpakTnuyeckoe 3ansitue Nel Busbl miiockux Guryp u ux miomais. 2 OK-01, OK-02,
IIpakTHKO-OpHMEHTHPOBAHHBIE 337ja4l B KypCe T€OMETPHUH Ha IUIOCKOCTH OK-03, OK-04,
Tema 1.4 IIpouenTHbIE Coneprxanue yueOHOro MaTepuasa OK-OOSIZ_(())I;-%’
BBIUMCIICHUS IIpakTuuyeckoe 3anaTue Ne2 [IpocTeie TPOIEHTH, pa3HbIE CHOCOOBI HX 2 K 2.1
BBIYHCIICHUSI.
IpakTuyeckoe 3ansiTue Ne3 ClI0KHBIE TIPOIICHTHI 2
Tewma 1.5 YpaBuenus u Coneprxanne yueOHOT0 MaTepuasa
HEpPaBEHCTBA IIpakTnueckoe 3ansaTHe Ned JluHeliHble, KBajapaTHblE, JAPOOHO-TMHEHHBIE
ypaBHEHUS U HEPABEHCTBA 2
Tema 1.6 Cucremsl Coneprxanue yueOHOro MaTepuasa
YpaBHEHMI U HEPABEHCTB | CriocoOBI pelIeHusl CUCTeM JMHEHHbIX ypaBHeHul. [lonstus: matpuna 2x2 u 3x3,
onpeaenutens Marpuipl. Meton I'aycca. CucTeMbl HENMHEHHBIX YpaBHEHUH. 2

CucreMbl HEPaBEHCTB

Tema 1.7 Bxoanoit

Coneprxanne y4eOHOTO MaTepuasa
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KOHTPOJIb IIpakTuuyeckoe 3ansitue NeS5 Brerumcinenus u npeoOpazoBaHusl. YpaBHEHHS U
HepaBeHCTBA. ['eoMeTpus Ha IIOCKOCTH 2
Pa3nen 2 IIpsiMble U JIOCKOCTH B MPOCTPAHCTBE 18
Tema 2.1. OcHOBHBIE Coneprxkanue yueOHOT0 MaTepuasia
HIOHSTHS CTEPEOMETPHUU. [Ipenmer crepeomerpun. OCHOBHBIE MOHATHS (TOYKa, MpsMas, IJIOCKOCTb,
Pacnonoxenue npsAMBIX U | mpocTpaHcTBO).  OCHOBHBIE  aKCHOMBI  cTepeoMerpuu.  llepecekaromuecs, 2
IJIOCKOCTEN napajuleJibHble M CKpeuuBarouiecst  npsimble.  [Ipu3Hak u CBOWCTBO
CKpeuIMBaomuxcs npsaMbeix. OCHOBHBIE TPOCTPAHCTBEHHBIE (PUTYPHI.
Tema 2.2. Copep:xanue yueOHOr0o MaTepuana
[Mapannensnocts npsmeiX, | [lapamnenshele mnpsimMas u 1uiockocTs. Ompenenenue. [Ipusnak. CaoiicTBa (c
IPSIMOM U TIOCKOCTH, nokasarenbcTBoM). [lapamnensusie miockoctu. Onpenenenue. [lpusznak. CoiicTBa 2
IJIOCKOCTEN (c nmokazarenscTBOM). Terpa’ap u ero snemeHthl. [lapamnenenumnen u ero
aneMeHThl. CBOMCTBA MPOTUBONOJOKHBIX IPAHEN U AUaroHajei napauuiesnenunesaa.
[TocTtpoeHue ceueHui.
IIpakTuyeckoe 3ansaTue Ne6 Pemenue 3amad. 2 OK-01. OK-03
) ,
Tema 2.3. Coneprxanue yueOHOro MaTepuaa OK-04, OK-07
[TepnieHIUKYIAPHOCTD Ilepnennukynspueie npsmble. llapamiensHble npsMble, NEPHEHAMKYISPHBIE K K 2.1
IPSIMBIX, IPSIMON U mwiockoctd.  IIpu3Hak  MEepHeHAMKYISPHOCTH  HpsAMOM M IUJIOCKOCTH. 2
IJIOCKOCTH, MJIOCKOCTEHN Hoxka3zatenbctBo. [lepnenaukymsip u HakioHHas. [lepneHAUKyIsIpHbIE MIOCKOCTH.
[Ipu3Hak nepneHaANKyJIIPHOCTH INIOCKOCTEN. [loKka3aTenpeTBo.
PaccrosiHus B mpocTpaHCcTBE
Tema 2.4. Teopema o Tpex | CozpeprkaHue yueOHOTo MaTepuana
TCpHICHANKYIApax Teopema o Tpex mnepneHAuMKyispax. [lokazarenbcTBo. Yroa MexAy NpsIMOH H 2
IJIOCKOCTBIO. YTOJI MEXAY MIIOCKOCTSMU
IIpakTuyeckoe 3anaTue Ne/ Pemenue 3a1ad. 5
Tema 2.5. IIpo¢deccnona/IbHO-OPHEHTHPOBAHHOE coJep:KaHue (copep:xanue
[TapannenbHele, NPHUKJIATHOTO0 MOLYJIs)
NEPIIEHIUKYJISIPHBIE, IIpakTnyeckoe 3ansitue Ne§ AKCHOMBI CTEPEOMETPUH. 2

CKPCIIUBAIOIIHECS IPAMBIC

IIpakTnuyeckoe 3ansitue Ne9 IlepneHIUKYISPHOCTE MNPSIMOM M  IJIOCKOCTH,
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[apajlIeIbHOCTb JIBYX IPSIMBIX, NEePIEHIUKYISAPHBIX IJIOCKOCTH,
NEPIEHIUKYJIAPHOCTD MJI0CKOCTEN 2
Tewma 2.6. Pemenue 3amau. | Comeprkanue ydeOHOro Marepuaia
[IpsiMbIe 1 MJIOCKOCTH B IIpakTnueckoe 3ansatue NelO PacnonoxkeHue TmpsAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE npoctpaHcTBe. llepneHIuKyIsIpHOCTh U NapaylIeIbHOCTh MPSAMBIX M IUIOCKOCTEH.
CkpeuiuBarouiecs npsiMble 2
Pa3nes 3. KoopanHaThl M BEeKTOPbI 10
Tema 3.1 Coneprxkanue yueOHOT0 MaTepuaia
JlexapToBbl KOOpAUHATHl B | JekapToBBl KOOpAMHATHI B IMpocTpaHcTBe. lIpocTeifimiue 3amadn B KOOpAMHATAX. OK-02, OK-03,
npoctpancTse. PaccrosHue | PaccrosHue MEXLy IBYyMs TOUKAMH, KOOPAMHATHI CEPEAUHBI OTPE3KA 2 OK-04, OK-07
MEXIYy JBYMS TOUYKaMH. IK 2.1
Koopaunatel  cepenuHbl
oTpe3Ka
Tema 3.2 Coneprxanue yueOHOro Marepuasia
Bekropsl B mpocTpanctse. | Bektopsl B npoctpaHcTBe. ClOXKEHHE M BbIYUTAHHE BEKTOPOB. YMHOXKEHHE
Yrom Mexay BEKTOpaMH. | BeKTopa Ha uncio. KommiuanapHsle BeKTOpbl. CKaIsipHOE MPOU3BEIEHUE BEKTOPOB.
CkanapHoe mnpousseneHue | PasnoxeHne BEKTOpa Mo TpeM HEeKOMIUIaHAPHBIM BekTopaM. KoopauHaThl BEKTOPA, 2
BEKTOPOB CKaJISIPHOE MPOU3BEICHNE BEKTOPOB B KOOPAMHATAX, YTOJ MEXAY BEKTOPaMH, yroJl
MEX1y MPSIMON M IJIOCKOCTBIO, YTOJI MEKY TUIOCKOCTSIMHU. Y paBHEHUE MJIOCKOCTH.
I'eomeTpuueckuii cMbICT OnpenenuTens 2x2
Tema 3.3 IIpo¢eccnona/IbHO-OPHEHTHPOBAHHOE coJepKaHue (conpep:xanue
[TpakTuko- NPHUKJIATHOT0 MOAYJISA)
opueHtupoBannble 3anaun | [Ipaktuuyeckoe 3ansitne Nell KoopanHaTHas mIoCKOCTb. 2
Ha KoopauHaTHOW | IlpakTHyeckoe 3aHsaTHe Nel?2 BrpluncieHHEe pacCTOSIHUI W IUIOMIAACH Ha
IJIOCKOCTH wiockocTu. KonmuecTBeHHbIE pacueTsl 2
Tema 3.4 Coneprxanne yueOHOTO MaTepuasa
Pemenue 3agad. | [IpakTuyeckoe 3anaTHe Nel3 KonTpoabHasi padora /lexkapToBbl KOOPIUHATHI B
KoopaunaTsl 1 BEKTOpBI npoctpaHcTBe. Bekropsl B mpocTpaHcTBe. CIIOXKEHHE UM BBIUUTAHUE BEKTOPOB.
YMHO)eHne Bekropa Ha uucio. KowmiutanapHele BekTophl.  CkansipHOe
IIPOU3BENCHNE BEKTOPOB. Pa3nokeHHe BEKTOpa IO TPEM HEKOMIUIAHAPHBIM 2
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BekTopaM. [Ipocreiimume 3agaun B koopauHaTax. KoopauHaTel BEKTOpa, pacCTOsIHUE
MEXIy TOUYKaMH, KOOPIMHATBI CEpPEAUHBl OTPE3Ka, CKAISPHOE IIPOU3BEACHUE
BEKTOPOB B KOOPAMHATAX, yrojl MEXIy BEKTOpaMH, Yrojl MEXIAy IpsIMOH U
IJIOCKOCTBIO, YIOJl MEKIY IIIOCKOCTSIMU

Pasznea 4. OcHoBbI TpUTrOHOMeTPHUHU. TpUroHOMeTpHUYecKkre PYHKIIUU 30
Tema 4.1 Copepxanne yaeOHOTo MaTepuana

Tpuronomerpuyeckue Panuannas mepa yria. [loBopoT Touku BOKpyr Hauana koopauHat. OnpezneneHue
(yHKIIMM OpPOU3BOJIBHOIO | CHHYyCA, KOCHHYCA, TAHICHCA W KOTAaHI'eHCA. 3HAKHM CHHYCA, KOCHHYCA, TAHTCHCA U 2
yria, yncia. PaguanHas u | koTaHTeHCa 110 YETBEPTSAM. 3aBUCHMOCTh MEXKAY CHHYCOM, KOCHHYCOM, TAHTCHCOM
rpajgycHas Mepa yria Y KOTAaHT'€HCOM OZHOI'O ¥ TOT'O K€ yria

Tema 4.2 Copep:xanue yueOHOT0o MaTepuana

OcHoBHEIE Tpuronomerpuueckue Toxaectsa. CuHyc, KOCUHYC, TAHI€HC U KOTaHT€HC YIJIOB O
TPUTOHOMCTPHHICCKHE u - o.. Dopmynsl IpUBENCHUSA 2
TOX/IECTBA.

DopMyIIbl IPUBEACHUS

Tema 4.3 Coneprxanue yueOHOro MaTepuaa

Cunyc, xocunyc, TanreHc | Cymma u pasHocTh cuHycoB. CyMMa M pa3sHOCTh KOCHHYCOB. CHHYC M KOCHHYC

CyMMBI U Pa3sHOCTU JBYX | nBoHOro yrjma. ®opmynsl mnonoBuHHOro yria. IIpeoOpa3oBaHus CymMMBbI

YTJIOB TPUTOHOMETPUUYECKUX (YHKIMH B NPOM3BEACHUE M MPOU3BEACHUS B CyMMY. 2
Cunyc u KOCUHYC | BrlpaxkeHne TpUrOHOMETpUYECKMX (YHKIUN Yepe3 TaHIeHC IOJOBHUHHOIO
asoiiHoro yrna. @opmyiel | aprymenTta. [IpeoOpa3oBanus MPOCTEHIINX TPUTOHOMETPUYECKIX BBIPAKECHHHA
IIOJIOBUHHOTO yIJIa

Tema 4.4 Coneprxanne yueOHOT0 MaTepuana

Oynkuuy, HX CBOMCTBA. | OOMACTh ONMpEeNeHUsI U MHOXKECTBO 3HaUeHUH (QyHKIMA. YETHOCTH, HEYETHOCTD,
Crioco6b1 3aJjaHus | IepuoANYHOCTh GyHKIMHA. CriocoObl 3ajaHus (QyHKIMNA 2
byHKIII

Tema 4.5 Coneprxanne yueOHOTO MaTepraa

Tpuronomerpuyeckune OO6mactp ompeneneHuss 1 MHOXECTBO 3HAYCHHH TPUTOHOMETPUYECKUX (DYHKIIHIA.
(GyHKIMH, UX CBOMCTBAa U | UETHOCTH, HEUETHOCTD, IEPUOJMYHOCTD TPUTOHOMETpUYeCKUX (yHKIuil. CBOMCcTBA 2

rpaduku

u rpaduku QyHKIUN y = cos X, y =sin X, y = tg X, y = ctg X.

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
K 2.1
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Tema 4.6 Copepxanne yaeOHOTo MaTepuana

[IpeobpaszoBanue IIpakTuyeckoe 3ansitue Neld  Cxxkatme ®W  pacTsDkeHHME — TpaduKoB
rpauKoB TPUTOHOMETPUUYECKUX (QYHKLUH.

TPUTOHOMETPHUYECKUX IIpeoOpa3oBanue rpaKOB TPUTOHOMETPUUECKUX (DYHKIIHIT

byHKIMHA

Tema 4.7 IIpogeccnonanbHO-OpHEHTHPOBAHHOE cojiep:kaHue (conepxkanue
Onucanue NPHUKJIATHOT0 MOAYJISA)

IPOU3BOACTBEHHBIX IIpakTnueckoe 3ansitme NelS Vcnonb3oBaHuE CBONCTB TPUTOHOMETPUUYECKUX

IPOLIECCOB  C
rpaduKoB PyHKIHIA

IIOMOIIBIO

¢byHKIMH B TpoQecCHOHANBHBIX 331a4ax

IIpakTnueckoe 3ansitue Nel6 lcmonb3oBaHue CBOWCTB TPUTOHOMETPHUECKHUX
byHKIMi B mpodecCHOHANBHBIX 3a/1a4ax

Tema 4.8 Copep:xanue yueOHOro MaTepuana

OO6patHbie OO6parHbie TpuroHoMmerpudeckue GyHKIuu. MIx cBOHCTBa U TpaguKu
TPHTOHOMETpHHCCKHE IIpakTuyeckoe 3anaTue Nel7 Pemenue 3amau

byHKIIIN

Tema 4.9 Coneprxanue yueOHOro MaTepuaa

Tpuronomerpuueckue VYpaBHeHHE cos X = a. YpaBHEHHE Sin X = a. YpaBHEHue tg x = a, ctg x = a.

YpaBHCHUA U HEPABCHCTBA

Pemenue TPUTOHOMCTPHYCCKUX ypaBHeHI/Iﬁ OCHOBHBIX THIIOB: HpOCTeI\/'IIJ_II/Ie

TPUTOHOMCTPHUYCCKUC YpPABHCHUA, CBOAAIIUECA K KBaJApPAaTHbBIM, pPCIIaCMBbIC
Pa3JI0KECHUEM HAa MHOXHUTCIIN, OTHOPOAHEIC.

[Ipocreiimme TPUroHOMETPUYECKNE HEPABEHCTBA

IIpakTuyeckoe 3ansitue Nel8 Pemenue 3amau

Tema 4.10 Coneprxanue yueOHOro MaTepuaa

Cucremsl Cucremspl MPOCTENIINX TPUTOHOMETPUYECKUX YPABHEHUN

TPUTOHOMETPUUECKHUX IIpakTuyeckoe 3ansitue Nel9 Permenue 3amau

yYpaBHEHUU

Tema 4.11 Coneprxanne yueOHOTO MaTepraa

Pemenune 3amad. ocHOBHI | [IpakTuyeckoe 3ansatue Ne20 KourpoabHas padora [IpeoOpa3oBanue
TPUTOHOMETPHH. TPUTOHOMETPUYECKHUX BBIpAXKEHUN. PellleHne TpUroOHOMETPUYECKUX YpaBHEHUH U
Tpuronomerpuueckue HEPaBEHCTB B TOM YHCJIE C UCIIOJIb30BAHHEM CBOWCTB (DYHKLIUH.
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byHKIIIN

Paszaea 5. Kommiekcuble yucJia 8
Tewma 5.1 Coneprxkanne yueOHOT0 MaTepuasia OK-01, OK-02,
KommiekcHeie uncia [Tonsitue komruiekcHOro uucia. COnpsiKEHHbIE KOMIUIEKCHBIE 4YMCIIa, MOIYJIb U 2 OK-03, OK-04,
apryMeHT KOMIUIEKCHOro 4mcia. DopMa 3amMcd  KOMIUIEKCHOTO — YMCIIa OK-05, OK-06,
(reoMeTpuyeckas, TPUTOHOMETpPHUECKas, anreOpandeckas). Apudmernueckue OK-07
JeUCTBUS C KOMIUIEKCHBIMU YHCIIaMHU
IIpakTnyeckoe 3ansitue Ne21 Pemenue 3anau 2
Tema 5.2 Coneprxanue yueOHOro MaTepuaa
[Tpumenenue BbimonHenne  pacdyeToB ¢ MOMOIIBIO  KOMIUIEKCHBIX — uHcend. [Ipumepsl 2
KOMILJICKCHBIX YHCE MCTIOJIH30BAHUS KOMITJICKCHBIX YHCEI
IIpakTnyeckoe 3ansitue Ne22 Perrenue 3aaq 2
Pa3nea 6. [Ipon3Boanas GpyHKIUM, ee IPMMEHEHUE 36
Tewma 6.1 Coneprxanue yueOHOro Marepuasia
[Monsatue  mpoussonnoi. | [IpakTuueckoe 3ansaTue Ne23 OrmpeneneHue YUCIOBOM IOCIIEAOBATENBHOCTH U
@opmynel W npaBuia | cnocoObl ee 3amaHusd. CBoICTBa YMCIOBBIX MocienoBarenbHocTel. OnpeneneHue
TuddepeHIMpoBaHUS npejena IMociaeloBaTeIbHOCTH. BbluMcieHne MpenesioB IMOocie10BaTeIbHOCTEH. 2
IIpenen ¢ynkuum Ha GeckoHeuHoctu. Ilpenen gyHkiuu B Touke. Ilpuparienue
aprymenrta. llpupamenne ¢yHKuuu. 3amgadd, OPHUBOMSMIINE K  ITOHSATHIO OK-01, OK-02,
npou3BoHON. Onpeenenre Mpou3BOAHON. AJITOPUTM OTHICKAHUS TIPOU3BOTHON OK-03, OK-04,
Tema 6.2 Cozepxanue y4eOHOr0 MaTepuaia OK-05, OK-06,
[TponsBoHbIE cymmel, | [IpakTnyeckoe 3ansaTue Ne24 ®opmyisl qudpepeHInpoBaHus. 2 OK-07
pasHocTH TpousBeneHus, | [IpakTuyeckoe 3ansitue Ne25 [Ipasuna quddepeHpoBanus 2 K21
4aCTHOTO IIpakTnuyeckoe 3ansitue Ne26 Pemienue 3anau 2
Tema 6.3 Coneprxanne yu4eOHOTO MaTeprasa
[TpousBogHbIe IpakTuyeckoe 3ansaTue Ne27 OnpejerieHne CII0OXHON (YHKITUH. 2
TPUTOHOMETPHUECKUX IIpakTuuyeckoe 3ansiTue Ne28 [Ipon3BoiHas TPUTOHOMETPHUECKUX (DYHKIIUH. 2
(yukumit.  I[poussoxnas | MpakTudeckoe sansaTue Ne29 [IpousBoaHas ClIOKHOM QYHKIUHI 2

CJIOKHOM (DyHKITHH
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Tema 6.4

ITonsarue 0
HEIPEPHIBHOCTH (PYHKITHH.
Mertoa nHTEpBaIOB

Coneprxkanue y4eOHOro MaTepHuaia

[Tonatue nenpepriBHOH (yHKIMH. CBolcTBa HempepbiBHOW (yHKIMH. CBs3b
MEXy HETPEPHIBHOCTHIO U TP PEepeHIIMPYEMOCTHIO (PYHKIIMH B TOUKE. AJITOPHUTM
peleHHsI HEPaBEHCTB METOJIOM HHTEPBAJIOB

Tema 6.5 Coneprxkanne yueOHOT0 MaTepuaia

I'eomeTrpuueckuit u | 'eoMeTpuyecKknii CMBICI TNPOU3BOAHON (YHKIMHM — YIrJIOBOM KO3 (UIMEHT

dusnueckuit CMBICJI | KacaTeNbHOU K TpaduKy (YHKIIMU B TOUKE.

IPOM3BOTHON VYpaBHeHHe KacaTelnbHOH K rpaduKy GyHKIMUA. ANTOPUTM COCTABICHHUS YPaBHEHUS
KacarenbHOU K rpaduky ¢pynkinuu y=f(x)

Tema 6.6 Copep:xanue yueOHOro MaTepuana

dusznyeckui CMBICT | @u3nyeckuil (MEXaHWYECKUIH) CMBICI IPOU3BOJHOM — MIHOBEHHAs CKOpPOCTb B

IIPOU3BOJHON B | MOMEHT BpeMeHHU t: v =S’ (t)

npodecCHOHATBHBIX

3aa4ax

Tema 6.7 Coneprxanue yueOHOro Marepuasia

MOHOTOHHOCTb (DYHKITUH.
Touku sxcTpemyma

Bospacranne u yObiBaHuWE (QYHKLIMHU, COOTBETCTBHE BO3pACTaHHs U YOBIBaHUS
¢byHKIMK 3HaKy Mpou3BoAHOM. IloHATHE mNPOM3BOAHON BBHICIIErO MOPSIKA,
COOTBETCTBHE 3HAKa BTOPOI MPOU3BOJIHOM BBITYKJIOCTH (BOTHYTOCTH) (PyHKIIMM Ha
oTpe3ke. 3ajaud Ha MaKCUMyM U MHUHUMYM. lloHATHE acHMITOTBHI, COCOOBI MX
onpezeneHusl. AITOPUTM HCCIENOBaHUs (YHKIMM W TIOCTPOEHHUS €€ rpaduka c
MTOMOLIbIO TPOU3BOJHON. J[poOHO-TMHEHAS PYHKIIMS

Tema 6.8
HccnenoBanue QyHKIMA 1
MOCTPOEHHE TPaPHUKOB

Coneprxanne yueOHOT0o MaTepuania

WccnenoBanmne pyHKIMM HA MOHOTOHHOCTH U ITOCTPOEHHE I'PpaUKOB.

Tema 6.9 HauOGombinee u

Conepxkanue ya4eOHOro MaTepuania

HalMEHbIIIee 3Ha4yeHus | HaxoxxaeHne HauOOJNBIIEr0 M HaMMEHBIIEro 3HAa4eHUH (QYHKIMH, MOCTpOEHUE
GyHKIIN rpaMKOB MHOTOUYICHOB C UCIOJIb30BAHUEM allllapaTa MaTeMaTHYECKOTO aHaIu3a
Tema 6.10 IIpodeccnonanbHO-OPHEHTHPOBAHHOE cojiepikaHue (conepxanue
Haxoxnenne NPHUKJIATHOTO MOIYJIA)

ONTUMAIBHOTO pe3yibTaTa

Ipakruyeckoe 3ansitue Ne30 HanmeHnsiiee u HanOosbIee 3HaYeHHE ()YHKITHA
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¢ nomouisio npou3BoaHoi | IIpakruyeckoe 3ansitue Ne31 Pemenue 3anau 2
B IIPAKTUYECKUX 3a7auax IIpakTnueckoe 3ansaTue Ne32 Pemienue 3agau 2
Tema 6.11 Pemrenue 3agau. | Conepikanue ydeOHOro Marepuaia
[TpousBonHas GpyHkuuy, ee | [Ipakruyeckoe 3anaTue Ne33 KoutpoabHass padora Dopmynsl ¥ IpaBuia
IpUMEHEHHE mipdepennupoBanusa. MccnenoBanue (GYHKIUH € [OMOLIBIO IPOU3BOIHOM. 2
Haubonpiiee 1 HanMeHblee 3HaYeHUs QYHKIUN
Pa3zpnen 7. MHOIrOrpaHHUKH M TeJjla BpallleHHUs 34
Tema 7.1 BepiuuHsl, Coneprxkanne yueOHOT0 MaTepuasia
pebpa, rpanu [TonsiTue mMHororpanHuka. Ero smeMeHTHI: BepuIMHBI, peOpa, rpanu. luaroHans.
MHOT'OIpaHHHUKA CeueHue. Boinykible ¥ HEBBIITYKIIbIE MHOTOTPAHHUKHU 2
Tewma 7.2 Ilpusma, ee Coneprxanue yueOHOro Marepuasia
cocrapjsromue, ceyenne. | [lonstue npusmbl. Ee ocHoBaHus u 60koBble rpaHu. Beicota npusmsl. [Ipsmas u
[Ipsimas u npaBuibHAA HakJIOHHas npusma. [IpaBuibHas npusma. Ee ceuenue 2
HPU3MBI
Tema 7.3 Copep:xanue yueOHOro MaTepuana
[Tapannenenunen, kyo6. [Tapannenenunen, cBoiicTBa NPsIMOYroJbHOIO Mapajuienenumnena, kyo. CedeHue OK-01, OK-02,
)
Ceuenue ky0a, KyOa, mapasuienenumnesaa 2 OK-03, OK-04,
napajuienenunena OK-05, OK-06,
Tewma 7.4 Ilupamuna, ee Coneprxkanne yueOHOT0 MaTepuania OK-07
cocrapsromue, ceyenne. | [lupamuga u ee snementsl. CeueHue nupamuzbl. I[lpaBunbHas nupamujaa. K 2.1
[IpaBunbHas nupamuaa. VYceuenHas nupamuaa 2
VYcedeHHas nupaMuia
Tema 7.5 bokoBas u Copepxanue yueOHOTO MaTepuana
MI0JIHAsl IOBEPXHOCTh [Tnomans 60KOBOI U MOJIHOM MOBEPXHOCTH MPU3MBI, TUPAMUIBI 2
MPU3MBI, TUPAMHU/IBI
Tema 7.6 CummeTtpust B Copep:xanue yueOHOTo MaTepuasa
KyOe, mapajuieserure e, CumMmeTpHsi OTHOCHUTEIBHO TOYKH, MPsAMOM, TutockocTtu. CummeTpuss B KyoOe, 2

IIpU3Me, MpaMue

napajiiejenumneac, mpusmMe, nupaMmuac

Tewma 7.7 IIpumepsl
CUMMETpHUi B ipodeccuu

IIpodeccnonanbHO-OpHEHTHPOBAHHOE cojiepikaHue (conepxanue
NPHUKJIATHOT0 MOAYJISA)
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IIpakTuyeckoe 3ansaTue Ne34 CummeTpus B IPUPOJIC

IIpakTuyeckoe 3ansaTue Ne35 CuMMeTpusi B apXUTEKType

IpakTunyeckoe 3ansitue Ne36 CuMMETpus B TEXHUKE, B OBITY

Tema 7.8 IIpaBuiibHBIE
MHOTOI'PAaHHUKH, UX
CBOMCTBa

Copepxanue yueOHOro MaTepuana

[TonsTre npaBUIbHOIO MHOTOrpaHHMKa. CBOMCTBA IPABUIIBHBIX MHOTOTPAaHHUKOB

Tema 7.9 Hununap, ero
cocrasiromne. CeueHue
LUIHH]IpA

Conepkanue y4eOHOro MaTepHuaia

Hunmuuap u ero snemedTsl. CeyeHUe NUIUMHAPA (MTapauieIbHOe OCHOBAHUIO U OCH).
Pa3zBepTka nunmuHapa

Tewma 7.10 Konyc, ero
cocrasistone. Ceuenue
KOHYyCa

IIpodeccrnonabHO-OPUEHTHPOBAHHOE
NPUKJIATHOTO MOIYJIs1)

cojep:KaHue (comep:kaHue

IpakTuyeckoe 3ansiTue Ne37 KoHyC 1 €ro 3J1€MEHTHI.

IIpakTunuyeckoe 3anaTue Ne38 CeueHue KoHyca (MapasieIbHOE OCHOBAHHUIO WU
MPOXOo/IAIIee Yepe3 BEepIINHY), KOHMYecKrne ceueHus. Pa3BepTka KoHyca

Tema 7.11 YceueHnHslit
KoHyc. Ceuenue
YCEUEHHOT0 KOHYyCa

Copep:xanue yueOHOTO MaTepuana

YcedeHHbIH KOHYC. Ero 06pa3yfomaﬂ u BeicoTa. CeueHue YCEYCHHOI'O KOHYCa

Tewma 7.12 lap u chepa,
nX CCUCHUA

Coneprxkanne yueOHOT0 MaTepuasia

[Tap u cdepa. B3aumuoe pacnosnoxkeHue chepbl u miockoctu. CedyeHue 1apa,
cdepbl

Tema 7.13 IHousrue 00
o0veme tena. OTHoLIEHnE
00BEMOB ITOJOOHBIX TE

Copepxanne yueOHOT0 MaTepuana

ITonartue 06 obwveme Tema. OObeM Kyba M HPSAMOYTOJIBHOTO Mapajuleienumeaa.
O0beM TpuU3MBL | OTtHo1ieHue
['eomeTpruecknii CMBICI ONIPEEINUTENS 3-TO OPsIIKa

HUATUHAPA. 00BEMOB  ITONOOHBIX  TEIl.

Tema 7.14 O0beMBI U
TJTOIIAN TOBEPXHOCTEN
Tell

Conepxkanue yaeOHOro MaTepuaia

O6bemMbl mupamuabl U koHyca. O0bem mapa. [Tnomanu nosepxHocTelt Ten

Tema 7.15 KomOunamun
MHOTOTPAaHHHUKOB U TEJ

Copepxanne yueOHOT0 MaTepuana

KOM6I/IH8.I_II/II/I TCOMCTPHUICCKUX TCII
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BpallcHUs

Tema 7.16 Coneprxkanne yueOHOT0 MaTepuasia

['eomerpuueckue Hcnonb3oBaHne KOMOMHAIMi MHOTOTPaHHUKOB W TEJ BpAIIEHUS B IPAKTHKO-

KOMOMHAIMY HA IPAKTUKE | OPUEHTUPOBAHHBIX 33a4ax 1

Tema 7.17 Pemenue 3anau. | Conepkanue yaeOHOTO MaTepuaia

MHororpaHHuku U Tejia OOBeMBI U IIJI0MIAIU TOBEPXHOCTH MHOTOIPAaHHUKOB U TEJI BpaIlEHUs

BpaIlCHUS 1

Pa3nea 8. IlepBooOpa3Has pyHKUIMH, ee IPUMEHEHHE 10

Tema 8.1 [lepBoobOpaznas | Conepkanue yueOHOTO MaTepuana OK-01, OK-02,

¢ynkuuu. [IpaBuna 3ajaya 0 BOCCTAHOBJICHWM 3aKOHA JBIDKEHUS O M3BECTHOM ckopocTH. llonHsithe OK-03, OK-04,

HaXO0XJIEHUS uHTerpupoBanus. O3HaKOMJICHHE C TOHSATHEM HHTETpaja M IMepBOOOpa3sHON s OK-05, OK-06,

epBOOOPA3HBIX ¢bynkuun y=f(x). Pemenne 3amad Ha CBS3p MEpBOOOpA3HONW M €€ MPOU3BOIHOM, OK-07
BBIUMCIIEHUE TEPBOOOpPa3HON i maHHOW QyHKiuM. Tabmuma ¢opmyn amis K 2.1
HaXO0XXJCHUs epBOOOpa3HbIX. M3yueHue npasuiia BBIYMCICHUS IEPBOOOPA3HOI 1

Tema 8.2 ITnomans Copep:xanue yueOHOro MaTepuana

KPUBOJIMHENHOU 3anauy, NPUBOASIINE K IOHATUIO ONPENEICHHOTO HWHTErpajlla — O BBIYUCICHUU

Tpaneuuu. Popmyiia IJIOIAM KPUBOJHMHEWHOW Tpamnenuw, O NepeMelleHnn Todku. IlonsaTue

Herotona — JleitOnuna ONpENENEHHOT0  HMHTErpaa. I'eomerpruueckuidi. U (QU3MYECKUI  CMBICH
onpeneneHHoro uaTerpaina. ®opmyna Herotona— JleiOnuiia 1

Tema 8.3 Coneprxanne yueOHOT0o MaTepuania

Heonpenenennsiii u [ToHsiTHE HEOTIPENETEHHOTO HHTErpaIa

ONPEACIICHHBINA UHTETPaIbI 1

Tema 8.4 [Tonarue 06 Coneprxanue yueOHOro MaTepuaa

ONpEAECICHHOM HHTErpane | ['eoMeTpuuecKkuil CMbICI ONPEAEIEHHOTO0 HHTErpana

KaK TUIOIIATU 1

KPUBOJIMHEHHOH Tpanenun

Tema 8.5 Onpenencuusiii | IlpodeccnoHaIbHO-OpHEHTHPOBAHHOE coJep:KaHue (copep:xanue

MHTETpaJl B KU3HU NPUKJIATHOTO MOAYJISA)
IpakTuueckoe 3ansaTme Ne39 ['eoMeTpHYECKHIA CMBICI  OIPENEICHHOTO 2

uHTerpana. @opmyna HetoToHa - Jleitoauna.
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IpakTuueckoe 3anatue Ned0 PemieHue 3aau Ha NMPUMEHEHHE WHTETpaiia JUIs
BBIYHCIICHUS (PU3NISCKUX BEITUYHH U TUTOIIA e

Tema 8.6 Pemenue 3agau.
[TepBooOpa3nast pyHKIHH,
ee MpUMEeHEeHue

Copepxanue yueOHOro MaTepuana

[TepBoobOpasnas pynkuuu. [IpaBuna nHaxoxaeHus nepBoodpasubix. Ee npumenenue

Pa3nen 9. Ctenenn n kopuu. CrenenHasi QyHKuus

Tema 9.1 Crenennas
¢byHKLMS, ee CBOHCTBA

Conepxkanue y4eOHOro MaTepuaia

IToHsATHE KOPHS N-Oif CTENeHN U3 jaeiicTBHTeNbHOro yncna. dynkupn y = /X mx
cBoiicTBa U rpaduku. CBoWcTBa KOPHS N-Oi CTEHCHH

Tema 9.2 IIpeoOpazoBanue
BBIPAXCHHM ¢ KOPHSIMH N-
0i1 cTeneHun

Copep:xanue yueOHOr0o MaTepuana

[Ipeobpa3oBanue UppaMOHATBLHBIX BBIPAXKCHHI

Tema 9.3 CsolicTBa Copep:xanue yueOHOro MaTepuasia OK-01, OK-02,

CTEIIEHU C PalMOHANbHBIM | [ToHATHE cTemeHu ¢ M0OBIM palMOHAIBHBIM NoKa3areneM. CreneHHble (yHKIINY, OK-03, OK-04,

U ICHCTBUTEIBHBIM UX CBOMCTBA M rpauKu OK-05, OK-07

NIOKa3aTeNsIMH

Tema 9.4 Pemenue Coneprxanue yueOHOro MaTepuaa

UppalMOHAIBHBIX PaBHOCMJIBHOCTh MppalMOHANBHBIX YPAaBHEHWH W HEPAaBEHCTB. MeToael HX

YPaBHEHMI U HEPABEHCTB | pemieHwus. Penenue nppanoHalbHBIX YpaBHEHUH U HEPABEHCTB

Tema 9.5 Crenenn u Coneprxkanne y4eOHOT0o MaTepuana

kopHU. CTeneHHas Omnpenenenue creneHHoW (yHKuuu. Mcnonp3oBaHUE €€ CBOWCTB IMpPH PELICHUU

byHKIMSA ypaBHEHMI U HEPABEHCTB

Paznea 10. Iloka3zaTenbHasa GyHKIUSA

Tewma 10.1 Tlokazarensnas | Comepikanue y4eOHOTO MaTepuana

¢byHKLMs, ee CBOHCTBA CreneHp ¢ IPOM3BOJBHBIM JIEHCTBUTENIBHBIM IOKa3aTesneM. OmnpenencHue OK-01. OK-02
noka3aTeabHOM (PyHKIMM, ee CBOMCTBa M rpaduK. 3HAKOMCTBO C HPUMEHEHUEM OK- 03’ OK-0 4’
nokaszaTenbHoOM (yHKIMU. PenieHne moka3aTenbHBIX YpaBHEHUH (DYHKIIMOHAJIBHO- OK-0 5’ OK-07’

,

rpaduyecKuM METOJIOM

Tema 10.2 Pertenne
OKa3aTEIbLHBIX

Coneprxanne y4eOHOTO MaTepuasa

PemreHne mokas3aTenbHBIX YpPaBHEHHWM METOJOM YPAaBHUBAHMS IOKa3aresei,
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YpaBHEHUI U HEPABEHCTB

METOZOM BBECHUS HOBOW MEPEMEHHOH, (PYHKIMOHATBHO-TPAPUUECKIM METOJIOM.
Pemrenne nokasarenbHbIX HEPABEHCTB

IIpakTuyeckoe 3ansitue Ne41 Pemenne 3axaq 2
Tema 10.3 Cucremsl Coneprxkanue yueOHOT0 MaTepuasia
IIOKa3aTelbHbIX Pemenue cucrem nokasaTesbHbIX ypaBHEHUN 1
ypaBHEHU U
Tema 10.4 Pemenue 3anau. | Conepkanue yueOHOTO MaTepuana
ITokazarenpHas QyHKLIUSA | PelneHne MOKa3aTeNbHBIX YpPABHEHHN METOMOM YPaBHHBAHHsS IIOKa3arelnei u
METOJIOM BBE/IEHHUSI HOBOM NepeMeHHOH. PeleHne nokasaresbHbIX HEPAaBEHCTB 1
Paznen 11. Jlorapugmsi. Jlorapupmuyeckasi pynkuus 12
Tema 11.1 Jlorapudm Coneprxanue yueOHOro Marepuasia
yucna. JlecATuuHbIi U Jlorapudwm yucina. JlecATHIHBIA U HATYPATBHBIN JOTapu(MBI, YUCIIO €
HaTypaJIbHBINA JOTapuQMmBbl, 1
YHCIIO €
Tewma 11.2 CBoiicTBa Copep:xanue yueOHOr0o MaTepuana
norapudmoB. Onepanus CoiictBa norapudmos. Oneparus torapuGMupoOBaHHsL. 1
JorapupmMUpOBaHUs
Tema 11.3 Coneprxkanne yueOHOT0 MaTepuasia
Jlorapudmuueckas Jlorapudmudeckas QyHKIUS M €€ CBOMCTBA 1 OK-01, OK-02,
(yHKIHMs, ee cBOMCTBA OK-03, OK-04,
Tewma 11.4 Pemienne Coneprxanue yueOHOT0 MaTepuana OK_IE)[;’ ;)If_O?
norapupMUIECKuX [lonste mnorapudgmuueckoro ypaBHeHus. Omnepanus MNOTeHUMpPOBaHUs. Tpu '
YPaBHEHUH U HEPABEHCTB | 0CHOBHEIX METOJA PELICHHS JOrapuMIUCCKUX YpaBHEHHiA: (YHKIHOHAIBHO-
rpaduyecKkuii, MeToJ NOTEHUUPOBAHUSA, METOJ BBEIEHUS HOBOH IEpPEeMEHHOM. 1
Jlorapugmuueckue HepaBeHCTBa
Tema 11.5 Cucremsl Coneprxanue yueOHOro MaTepuasa
J0rapuPpMHUECKUX AJTOpUTM pelIeHUs CUCTEMbl ypaBHEHUH. PaBHOCHIBHOCTH JOrapu(PpMHUUECKUX
YpaBHEHUN YPaBHEHUW U HEPABEHCTB 2

Tema 11.6 Jlorapudmsl B
IPUPOJIE U TEXHUKE

IIpo¢deccrnona/IbHO-OPHEHTHPOBAHHOE coJep:KaHue (copep:xkanue

NPHUKJIATHOTO0 MOLYJIs1)
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IpakTuueckoe 3ansaTue Ned?2 Ilpumenenue norapupma. Jlorapupmudeckas 2
cnimpaiib B ipupoae. Ee maremaTnueckue cBoiicTBa
IIpakTuyeckoe 3anaTue Ned3 Pemenue 3amau 2
Tewma 11.7 Pemienue 3anau. | Comeprkanue ydeOHOro Marepuaia
Jlorapudmel. IIpakTuueckoe 3ansatue Ned4d Jlorapupmuueckas ¢GyHkuus. Pemenue
Jlorapudmuueckas MPOCTEUIINX JIOTapU(MUIECKUX YPaBHEHHIHA 2
byHKIHISA
Pa3nen 12. MuoxkecTBa. JjieMeHThbI Teopuu rpagos 10
Tema 12.1 MHoxkecTBa Copep:xanue yueOHOr0o MaTepuana OK-01, OK-02,
[Tonsitue MuoOkecTBa. [TogMuoxkecTBO. Oniepanuu ¢ MHOKECTBAMH 2 OK-03, OK-04,
Tema 12.2 Onepauun c | [IpodeccMoHaabLHO-0PHEHTHPOBAHHOE coepKaHue (conep:kanue OK-05, OK-06,
MHOKECTBAMH NPHUKJIAHOTO MOY.Is1) OK-07
IIpakTnueckoe 3ansitue Ne45 Onepanuu ¢ MHOXKeCTBaMU. PerieHne npukiiagHbix 1K 2.1
3aja4 2
Tema 12.3 I'padbr Copep:xanue yueOHOro MaTepuana
[Tonsartue rpada. Cs3HbIA rpad, qepeBo, HUKI rpad HA IIOCKOCTH 2
IIpakTuyeckoe 3ansitue Ned6 Permenue 3amau 2
Tema 12.4 Pemenne 3anau. | Conepikanue ydeOHOro Matepuasia
MnuoxectBa, I'padpl 1 ux | Oneparun ¢ MHOKecTBamMu. OmnHcaHHE peaabHBIX CUTYaIllMii € OMOIIBIO
IpUMEHEeHNe MHOXkecTB. [Ipumenenue rpados k pemieHuto 3aaay 2
Paznes 13. Di1eMeHTbI KOMOMHATOPHKH, CTATUCTHKH H TEOPHH BEPOATHOCTEIH 16
Tema 13.1  OcnoBubie | Conepkanue y4eOHOro MaTepuania
TIOHATHA KOMOHHATOPHKH [lepecTaHOBKH, pa3MeIIEHUS, COUCTAHHUS. 1
Tema 13.2  CoOwitue, | Comepikanue ydeOHOT0o MaTepuasia
BEPOSTHOCTH coOpITHs. | COBMECTHBIE U HECOBMECTHBIC COOBITHSI. TeopeMbl O BEPOSTHOCTH CYMMBI
Cnoxenne M YMHOXEHME | COOBITHI. Y CIIOBHAsI BEPOSITHOCTh. 3aBHCUMbIE M HE3aBUCHMBIE COOBITHS. Teopembl
BEPOSITHOCTEN 0 BEPOSITHOCTH MTPOU3BEICHUS COOBITHIA. 1

Tema 13.3 BepostHOCTH B
PO eCCHOHATBHBIX

IMpodeccuoHaNLHO-OPHEHTHPOBAHHOE co/iep:kaHue (conep:xkanue

NPHUKJIATHOTO0 MOLYJIs1)
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3aJa49ax IpakTnyeckoe 3ansaTue Ned7 OTHOCHUTENBbHAs 4YaCTOTa COOBITHS, CBOMCTBO €€ 2
YCTOMYUBOCTH.
IIpakTuyeckoe 3anHsitue Ned8 CTaTUCTHYECKOE ONpEAeTeHHE BEPOSATHOCTH. 2
OreHka BEpOATHOCTH COOBITUS
Tema 13.4 Jluckpernas | Comepikanue ydeOHOro Marepuaia
Cily4yanHas Benn4unHa, | Bunel ciydaiiHbix BenuuuH. OmnpezeneHue JUCKPETHOW CllydallHOM BEJIWYMHBI.
3aKOH €€ paclpeneiIeHus 3aKkOoH paclpene’eHusl JAMCKPETHOM cilydyailHOM BenuuuHbl. Ee uuncioBble
XapaKTePUCTUKU 2
Tema 13.5 3amaun | Conepkanue yueOHOTo MaTepuaia
MaTeMaTHYECKON Bapuanuonnsiii  psa. llomuron wactor u  rucrorpamma. CratucTudeckue
CTaTUCTUKH XapaKTePUCTUKH psijia HAaOII01aeMbIX JaHHBIX 2
Tema 13.6 Cocrasnenue | [IpodeccnoHaNTLHO-OPHEHTHPOBAHHOE cojiep:kaHue (conepxanue
TaOJIMLl W JuarpaMMm Ha | IPUKJIATHOTO MOTYJIfA)
IPaKTHKE IIpakTnyeckoe 3ansitue Ned9 [lepBuuHast 0OpabOTKa CTATUCTHUECKUX TAHHBIX. 2
I'paduueckoe ux npeacTaBieHUe.
IIpaktnueckoe 3anaTue NeSO HaxoxnaeHue  cpenHUX — XapaKTEPHCTUK,
Ha0II0/1aeMBIX JaHHBIX 2
Tema 13.7 Pemenne 3anau. | Conepikanue ydeOHOro Marepuasia
ONeMEeHThI IIpakTnueckoe 3ansaTne NeS1l KonTposbHast paboTa D1eMeHTbl KOMOWHATOPUKH.
KOMOWHATOPHKH, CobpiTHE, BEpOSATHOCTH COOBITHS. CI0KEHHE U YMHOKEHHE BEPOATHOCTEN
CTATUCTUKM U  TEOpHUU 2
BEPOSATHOCTEMN
Pa3nes 14. YpaBHeHHs 1 HEPaBEeHCTBA 22
Tema 14.1 Coneprxanue yueOHOro MaTepuasa OK-01. OK-02
PaBHOCMIIBHOCTB PaBHOCWIIBHOCTE ypaBHeHUN W HepaBeHCTB. OmnpeneneHus. OCHOBHBIE TEOPEMBI OK-03’ OK-0 4’
YPaBHEHMI U HEPABEHCTB. | paBHOCWJIBHBIX TMEPEXOAax B YpaBHEHUSAX M HepaBeHcTBaxX. OOMIMe MeTObI 1 OK-OS’ OK-0 6’
OOmpe MeTobl pEIEHNsT | pellieHusT YPaBHEHHI: MEPeXoj OT paBeHCTBA (YHKIMI K PaBEHCTBY apryMEHTOB 012_07 ’
JUIE MOHOTOHHBIX (DYHKLHUH, METOJI Pa3JIOKEHUSI HA MHOXKUTENH, METOJ BBEIECHUS K 2.1
HOBOH NMepeMEeHHOM, (yHKIIMOHATBHO-TpapUUECKII METO] '
IIpakTuueckoe 3ansaTue Ne52 Pemenue 3a1au 1
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Tema 14.2 I'padpuueckmii

Coneprxkanue y4eOHOro MaTepHuaia

METO/]I pELIECHUS

OO01ue MeToAbl pelIeHus HEPABEHCTB: MEPEX0/l OT CPAaBHEHUS 3HAUCHUN (PYHKIIMIA

YpaBHEHMI, HEPAaBEHCTB K CpaBHEHHIO 3HAUEHWH apryMeHTOB JUIsI MOHOTOHHBIX (DYHKIMH, MeToxn 1
MHTEPBAJIOB, (PyHKIMOHAIbHO-Tpapuueckuil Meto. I'papuueckuil meroxn pemienus
YpaBHEHHI U HEPABEHCTB
IIpakTnyeckoe 3ansitue Ne52 Pemenue 3anau 1
Tewma 14.3 YpaBuenus u Copepxanne yaeOHOT0 MaTepuana
HEPaBEHCTBA C MOAYJIEM Onpenenenne Moayns. Packpeitue Monayns mno onpeneneHuro. Ilpocreiimme
yYpaBHEHMs U HEPAaBEHCTBa ¢ MoayJseM. lIpumMeHeHne paBHOCUIIBHBIX MEPEXOJI0B B 2
OIpeJICJIEHHBIX TUIIaX YPAaBHEHUH U HEPABEHCTB C MOJYJIEM
IIpakTuyeckoe 3anaTue Ne53 Pemenue 3amau 2
Tewma 14.4 YpaBuenus u Copep:xanue yueOHOro MaTepuana
HEpaBEHCTBA C 3HakoMcTBO ¢ nmapameTpoM. [Ipocreiinie ypaBHEeHHsI U HEPABEHCTBA € TapaMeTPOM 2
napaMeTrpamu IIpakTnueckoe 3ansaTue NeS4 Pemenue 3anau 2
Tema 14.5 CocraBnenue u | IIpodeccuoHaIbHO-OpMEHTHPOBAHHOE coJepKaHue (conep:xanue
pelieHne NPHUKJIATHOT0 MOLYJI51)
npodeccuoHanbHbIX 3a1a4 | [IpakTuyeckoe 3ansitue Ne55 Perienre 3a1a4 npodeccHOHATBHOTO COIEPIKAHUS 2
C MOMOIIIBIO YPaBHEHUN IIpakTnuyeckoe 3ansiTue NeS6 Pemenue 3a1au npoeccHOHAIBLHOTO COAECPIKaHUS 2
IIpakTnueckoe 3anaTne NeS7 Pemenue 3a1a4 npoecCuOHATBHOTO COAECPHKAHMS 2
IpakTuyeckoe 3ansiTue Ne58 Pemenue 3amau mpoeCCHOHATBHOTO COACPIKAHUS 2
Tema 14.6 Pemenne 3anau. | Copeprkanue yueOHOro Marepuana
VYpaBuenus u HepaBeHcTBa | [IpakTHyeckoe 3ansaTHe NeS9 OOmiMe METO/IbI pelIeHus] ypaBHEHUH. Y paBHEHUS U
HEPABEHCTBA C MOJYJIEM U C ITapaMeTpaMu 2
Koncyabranus 2
IIpomexyTounas arrecTanus (JK3aMeH) 16
Bceero: ‘ 252
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5. YCJIOBUS PEAJIN3AIIMU ITIPOTPAMMBI YYEBHOM U CHUILIAHBI

TpeOoBaHKMsi K MUHUMAJBLHOMY MAaTEePUAJbHO-TEXHUYECKOMY 00ecreYyeHH 0
Peanm3zamust mporpaMMbl TipeaMeTa TpeOyeT Hanmuuus Y4eOHOTrO KaOWHEeTa MaTeMAaTUKH |
CTaTUCTHKH; Ta0OPATOPHIA HE TPEITYCMOTPEHO.

O6opynoBanue yaeOHOTo KabUHeTa!

— y4eOHBIE CTOJIBI;

— pabouee MECTO MPeroIaBaTels;

— KOMIUICKT y4eOHO-HATJISAHBIX TOCOOUH 110 TUCIHUILINHE;

— pa3gaTovHbId MaTepHal.
TexHuueckue cpencTBa 0OydeHus:

—  MOOWJIBHBIN MYJIbTUMEIMIHHBIN KOMIUIEKC: TPOEKTOP, IKPaH, HOYTOYK.
O6opynoBaHue 1a00paTOPHH M pabOYUX MECT JIAOOPATOPHH:
HE MPEeTyCMOTPEHO.

HNudopmanuonnoe odecneyenne 00yueHus
OcHOBHBIE HCTOYHHKH
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1. http://www.math.ru ITopran Math.ru: 6mbnuoTeka, MeauaTeka, OJUMITUAJIbBI, 3a/Ja4d, HAyYHBIE
IIKOJIBI, YUUTEIbCKAs, HICTOPHSI MATEMATHKU

2. http://school-collection.edu.ru/collection/matematika Marepuansl Mo wmaremaThke B EquHOIM
KOJUICKIMH ITU(PPOBBIX 00Pa30BaATEIILHBIX PECYPCOB

3. http://www.athedu.ru MaremaTnueckoe oOpa3oBaHue: TpOILIOE W Hacrosmiee. HHTepHET-
OuOIHMOTEKA MO0 METOJIMKE MPETOIaBaHUsI MATEMATHKH
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4. KOHTPOJIb M OlI€eHKA Pe3yJbTATOB 0CBOCHHS 00111€00pa30BaTeIbLHOMN M CHUILIHHBI

KoHTpoJIb U OlleHKa Pe3yIIbTaTOB OCBOCHUS 0011e00pa30BaTeIbHON AUCIUILTUHBI PACKPBIBAIOTCS Yepe3
JTUCIUIUIMHAPHBIE PpE3yNbTaThl, HaNpaBlieHHble Ha (opmupoBaHHe OOMMX U MNPOPECCHOHATBHBIX

KOMHCTGHHI/Iﬁ I10 pasjaciiaM U TEMaM COACPKaHUA yqe6Horo Marcpualia.

Oomasi/npodeccuoHanbHast Pa3znen/Tema Tun oeHoYHbIX
KOMIeTeHIHA MeponpusiTus

OK 01. Beibupath criocoOsr P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanmue

pelieHus 3anau 1.6

MpobecCHOHATBHOT P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/c, VHMBUIyATbHAS

JeSITeTbHOCTH %2, Tewsi 3.1, 3.2, 3.3 [-o/c, 3.4 caMmocTosiTeNbHas paboTa

NPUMEHUTEITHHO

K pa3JIMYHbIM KOHTCKCTaM

P4, Temn1 4.1,4.2,4.3,4.4,45,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temrr 5.1, 5.2

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7, Temm 7.1,72,7.3,74,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temnl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temrr 11.1,11.2, 11.3 IT-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, Temnr 14.1, 14.2, 14.3, 14.4, 14.5

IT-o/c, 14.6

IIpencraBnenne
pe3yJIbTaTOB MPAKTUYECKUX
pabort

KonTponbnas padora

OK 02. Ucnonp30BaTh
COBpPEMEHHBIC CPEJICTBA
MOKCKa, aHAJIN3a U
WHTEPIIPETaK HHHOPMAITUH
U MTHPOPMAIMOHHBIE
TEXHOJIOTHH JJIS1 BBIIIOJTHEHNS
3a/1a4 npodeccuoHaIbHON
EeSITEILHOCTH.

P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5,
1.6
P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c,
2.6
P 3, Temsr 3.1, 3.2, 3.3 IT-o/c, 3.4

P4, Temnr 4.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8, 4.9,4.10,4.11

P35, Temsr 5.1, 5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Temm 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 IT-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, Temr1 9.1,9.2,9.3,949.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 IT-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, Temnr 13.1, 13.2, 13.3, 13.4, 13.5
IT-o/c, 13.6

TectupoBanue

NuauBunyanbHas
camocTosTeNnbHas padboTa

IIpencrasnenue
pe3yabTaTOB IMPAKTUYECKUX

pabot

KonTponbnas pabora
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P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

OK 03. IlnanupoBats u

p€aIn30BbIBATH COOCTBEHHOE

npodeccuoHaIbHOE U
JMYHOCTHOE Pa3BUTHE,
HpeANPUHIMATEIBCKYIO
JIeATEIILHOCTD B
npodeccnoHaabHOM chepe,
UCIIONIb30BATh 3HAHUS I10
PaBOBOX M (PMHAHCOBOI
IPaMOTHOCTH B Pa3JINYHBIX
KM3HCHHBIX CHTYaIHSIX.

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6

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

P 3, Tems! 3.1, 3.2, 3.3 IT-o0/c, 3.4

P4, Tempr4.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8, 4.9,4.10,4.11

P 5, Temnr 5.1,5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 II-o/c, 6.11
P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Temnr 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, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 I1-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temnr 13.1, 13.2, 13.3, 13.4, 13.5
IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 144, 14.5

IT-o/c, 14.6

TectupoBanue

NuauBunyanbHas
caMmocTosiTenbHas pabora

IIpencraBnenue
pe3yJIbTaTOB MPAKTUYECKUX

pabor

KonTponbnas pabora

OK 04. DddexTuBHO
B3aUMOJCHCTBOBATh U
paboTaTh B KOJJIEKTUBE U
KOMAaHJIE.

P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5,
1.6

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

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

P4, Temnr 4.1,4.2,4.3,4.4,45,4.6,4.7
IT-o/c, 4.8, 4.9,4.10,4.11

P 5, Temrr 5.1, 5.2

P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Temm 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-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, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-o/c,
114,11.5,11.6 IT-o/c, 11.7

P12, Temnr 12.1, 12.2,12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 135
IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 144, 14.5

IT-o/c, 14.6

TectupoBanue

NunuBunyanbHas
camocTosTeNnbHas paboTa

IIpencrasnenue
Pe3yabTaTOB MPAKTUYECKUX

pabot

KonTponbnas padora

OK 05. OcyuecTBasTh
YCTHYI0O W  THUCHBMEHHYIO
KOMMYHHKAITIIO Ha
TOCYJapCTBEHHOM SI3BIKE

P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5,
1.6
P 2, Temn! 2.1, 2.2, 2.3, 2.4, 2.5 IT-o/c,
2.6

TectupoBanue

NuauBunyanbHas
caMOCTOsATeNIbHAas paboTa
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Poccuiickoit denepanyu ¢
Y4ETOM 0COOCHHOCTEH
COITMATBHOTO M KYJBTYPHOTO
KOHTEKCTA.

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

P4, Temnr 4.1,4.2,4.3,4.4,45,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10,4.11

P 5, Temrr 5.1, 5.2

P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5,
1.6

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

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

P4, Temn1 4.1,4.2,4.3,4.4,45,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temrr 5.1, 5.2

P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temnl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104

P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temnr 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, Temnr 14.1, 14.2, 14.3, 144, 14.5
IT-o/c, 14.6P 9, Temsr 9.1, 9.2, 9.3,
9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temmr 11.1,11.2, 11.3 I1-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2, 12.3

P 13, Temnr 13.1, 13.2, 13.3, 13.4, 13.5
IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 144, 14.5

IT-o/c, 14.6

IIpencrasnenue
Pe3yJIbTaTOB MPAKTUYECKUX
pabor

KonTponbnas pabora

OK 06. ITposBnsTh
IPAKIaHCKO-TTATPUOTHYECKYIO
MO3ULIHIO, IEMOHCTPUPOBATH
OCO3HAaHHOE IOBEJICHUE Ha
OCHOBE TPaJUIIMOHHBIX
POCCUICKHX JyXOBHO-
HPABCTBEHHBIX LIEHHOCTEM, B
TOM YHCJIE C Y4ETOM
rapMOHHU3aLuU
MEXHAIIMOHAIbHBIX U
MEXPETUTNO3HBIX
OTHOILIEHU!, TPUMEHSATH
CTaH/apThI
AHTUKOPPYIMLHUOHHOTO
MOBE/ICHUS.

P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5,
1.6

P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Temm 7.1,72,7.3,74,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 IT-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

P 14, Temnr 14.1, 14.2, 14.3, 14,4, 14.5

IT-o/c, 14.6

TectupoBanue

NunuBunyanbHas
camocTosTeNnbHas paboTa

[IpencraBnenue
Pe3yIbTATOB MPAKTHICCKUX

pabort

KonTtponsHas pabora

OK 07. ConeticTBOBaThH

P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5,

TectupoBanue
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COXPAHEHHUIO OKPYKAIOLIEH
CpeIbL, PecypcocOepekeHHIO,
MIPUMEHSATH 3HaAHUS 00
M3MCHCHUH KJIMMAaTa,
MIPUHITUIIEI OEPEKITMBOTO
POM3BOJICTBA, 3(P(PEKTUBHO
JICUCTBOBATh B YPE3BbIYANHBIX
CUTYaIUsX.

1.6

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

P 3, Tems! 3.1, 3.2, 3.3 IT-o0/c, 3.4

P4, Tempr4.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10,4.11

P5, Temnr 5.1,5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 II-o/c, 6.11
P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Temnur 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, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 I1-o/c, 11.7

P12, Temsr 12.1, 12.2, 12.3, 12.4

P 13, Temnr 13.1, 13.2, 13.3, 13.4, 13.5
IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 144, 14.5

IT-o/c, 14.6

NunuBunyanbHas
caMOCTOsATENIbHAs paboTa

[IpencraBnenue
Pe3yIbTAaTOB MPAKTUICCKUX

pabor

KonTposnbhas padora

TIK 2.1 Ouenusarsb
KPEAUTOCIIOCOOHOCTh
KJINEHTOB

IT-o/c

KonTponbnas pabota
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