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1. OBIIIAS XAPAKTEPUCTUKA PABOYEM TIPOT'PAMMBI
OBIIEOBPA3OBATEJIBHOU JUCIUIIVIMHBI «<MATEMATHUKA»

1.1. MecTo AUCHMIUVIMHBI B CTPYKType 00pa3oBaTejbHOH NPOrpaMMbl
CIHO:

Oobmeo0Opa3oBaTenpHas AUCUUIUIMHA «MaTemaTtukay sBIsSETCS 00sS3aTeIbHOU
4acTblo 00111€00pa30BaTEIBLHOTO IIMKIAa 00pa30BaTEIbHON MPOrpaMMbl B COOTBETCTBUU
¢ ®I'OC CIIO no cnenuansHoCcTH 21.02.19 3emneycTpoicTBO

1.2. Hesu 1 mi1aHupyeMble pe3yJbTaThl OCBOCHUS JUCHUIJINHBI:

1.2.1. leap aucuMnJInHbI

Conepxanue mporpaMmMbl 00111e00pa30BaTEIbHON NUCIUTIIUHBI «MaTteMaTuka
HAIMpaBJI€HO Ha JOCTWXKEHUE PE3yJIbTaTOB €€ U3Y4YeHUs] B COOTBETCTBUHU C
tpeboBanusiMu GI'OC COO ¢ yderom npodeccruoHaibHON HampaBieHHOCTH DPI'OC
CIIO.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOEHHSI 001e00pa3oBaTeJbHOM
aucuIIMHLI B cooTBeTcTBUH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco0oe 3HayeHue TUCIUILTMHA UMeeT npu popmupoBanuu U pa3sutuu: OK 01,
OK 02, OK 03, OK 04, OK 06, OK 07u JIP 3, 4, 6, 7, 8, 13, JIP-KK 1, JIP-COII-1-3

JIMYHOCTHBIE Pe3YJIbTATHI

JIP 3  JIeMOHCTpUPYIOUIMA  NPUBEPKEHHOCTh  TPAJULMOHHBIM  JTyXOBHO-
HPaBCTBEHHBIM LIEHHOCTSIM, KyJbType HapogoB Poccun, mnpuHOMIAM 4YE€CTHOCTH,
NOPSIOYHOCTH, OTKPBITOCTH. JIEHCTBYIOIMIMI 1 OLICHUBAIOIINI CBOE MOBEICHUE U MOCTYIIKH,
NOBEJCHUE U TMOCTYIKH JAPYTUX JIOJEH C MO3ULUNA TPAJULIUOHHBIX POCCUUCKUX JYXOBHO-
HPaBCTBEHHBIX, COLMOKYJIbTYPHBIX LIEHHOCTEN M HOPM C YYE€TOM OCO3HAHHUS MOCIEICTBUM
nocTynkoB. ['OTOBBI K [€10BOMY B3aUMOACHCTBUI0O U HEePOpPMAIbHOMY OOILICHUIO C
IPEACTABUTEISIMU PAa3HbIX HAPOJOB, HALIMOHAJIBHOCTEN, BEPOUCIIOBEIAHNM, OTINYAOIINNA X
OT YYaCTHHMKOB T'PYII C AECTPYKTUBHBIM U JI€BUAHTHBIM IMOBEACHHUEM. J[EeMOHCTpUPYIOIINIA
HEIMPUATHE COIMAIBHO OMACHOTO IMOBEIEHUS OKPYXKAIIIHUX M MPEeAyNpexIAroNIuil €ero.
[IposiBnsOmIMIT yBaXKEHHE K JIIOASM CTaplIero IOKOJEHUsS, TOTOBHOCTb K YYacTHUIO B
COLIMAIbHOM MOJEPIKKE HYKIAOIIUXCS B HEW.

JIP 4 [IlposBistominii W JEMOHCTPUPYIOIIUN yBaK€HHE K TPYyAy YeEJIOBEKa,
OCO3HAIOIIUN IIEHHOCTh COOCTBEHHOTO TpyJa WU TpyAa APYTUX JIOAeH. DKOHOMUYECKU
aKTUBHBIM, OPHUEHTUPOBAHHBIM Ha OCO3HAHHBIM BBIOOpP cdepsl TpodeccruoHanbHOU
JESTEIIbBHOCTH C YYE€TOM JIMYHBIX JKU3HEHHBIX IIJIAHOB, MOTPEOHOCTEH CBOEH CeMbH,
poccuiickoro oOmiectBa. Bwlpakarommuii  0OCO3HAHHYIO TOTOBHOCTh K  IOJIYYCHHUIO
npodeccuoHanbHOrO0 00pa3oBaHus, K HENPEephIBHOMY OOpa30BaHUI0 B TEYCHHE >KU3HU
JIeMOHCTpUPYIOIIUK TO3UTUBHOE OTHOIIEHUE K PEryJIMPOBAHUIO TPYAOBBIX OTHOLIEHHUM.
OpueHTUpOBaHHBINM HAa caM0o00pa3oBaHue U MPOPECCHOHATBHYIO MEPEMOATOTOBKY B YCIOBHSIX
CMEHBI TEXHOJIOTUUECKOT0 YKJIa/1a U COMyTCTBYIOLIUX COLIMANbHBIX NepeMeH. CTpemsiuiics
K (OpPMUPOBAHHUIO B CETEBOH Cpelie JTUYHOCTHO W MPOPECCHOHATHLHOTO KOHCTPYKTHBHOTO
«undpoBoro crega»



JIP 6 OpueHtupoBaHHBId Ha MNpOoQPECCHOHATIbHBIE TOCTHKEHUS, JESITEIBHO
BBIpaKaroU[Mii TO3HABATEIbHBIE HHTEPECHI C YIETOM CBOUX CIIOCOOHOCTEH, 00pa30BaTEIHLHOTO
1 Ipo(heCcCHOHAIIBHOTO MapIIpyTa, BHIOPAaHHOM KBaTU(pUKALUN

JIP 70co3Haromuili 1 JesSTeNbHO BhIPAXKAOUIMH NPUOPUTETHYIO LEHHOCTh KaXKJI0M
YEJIOBEUECKOM KU3HH, YBAKAIOIIUN JOCTOMHCTBO JTUYHOCTH KaXKIOTO YeIOBEKa, COOCTBEHHYIO
U YyXYyl YHUKQJIbHOCTh, CBOOOJY MHPOBO33PEHUYECKOTO BBIOOpa, CaMOOIpPEaAeTICHUs.
[TposiBnsiromuii GepexIMBOE U UyTKOE OTHOIIIEHNE K PEIUTHO3HON MPUHATIEKHOCTH KaXK0TO
YeJI0BEKa, MPEAyNPEAUTENbHbIA B OTHOIIEHWHM BBIPAXEHUSI MPaB M 3aKOHHBIX HHTEPECOB
IPYTUX JIIOAEH

JIP 8 IlposBisAromuil W JEMOHCTPUPYIOIIWNA YBa)XEHHE 3aKOHHBIX HHTEPECOB
W TIpaB MPEJCTABUTENICH Pa3IUYHBIX STHOKYJIBTYPHBIX, COLIMAIBHBIX, KOH()ECCHOHAIBHBIX
TPYIII B POCCUMCKOM OOIIECTBE; HAIMOHAIBHOTO JOCTOMHCTBA, PEIUTHO3HBIX YOCKICHUN C
y4€TOM COOI0/IeHUsT HEOOXOAMMOCTH 00€CTIeYeHUs KOHCTUTYIIMOHHBIX TIpaB U CBOOOT
rpaxaad. lloHuMaromuii W JOESITEIbHO BBIPAXKAOIIMKA LEHHOCTh MEXKPEIUTHO3HOTO U
MEXKHAIMOHAJIBHOTO COTrJlacusl JIIOJEH, rpaxiaH, HapoaoB B Poccum. Bripaxkaronuii
CONMPUYACTHOCTh K MPEYMHOKECHUIO W TPAHCISIUMUA KYJIbTYPHBIX TPagulMid W IIEHHOCTEH
MHOTOHAIIMOHAJIBHOTO ~ POCCHMCKOTO  TOCYyJapCTBa, BKJIIOUEHHBIH B  OOIIECTBEHHBIC
VHUIMATUBBI, HAIIPABJICHHBIE HA UX COXPAHEHUE.

JIP 13 CoOmoparomuii B cBoeil MpodecCUOHATBLHON NEATeIbHOCTH STHYECKUE
MPUHIIUIIBL: YECTHOCTH, HE3aBUCHUMOCTH, npo¢eCcCHOHATBLHOTO CKENTULIM3MA,
MPOTUBOACUCTBUS KOPPYMIIMU M SKCTPEMHU3MY, OOJIaJaroOluii CUCTEMHBIM MBIIIUICHUEM U
YMEHUEM NIPUHUMATh PELICHHUE B YCIOBUIX PUCKA U HEOIIPEAECICHHOCTH

JIP-KK-1 Ipu3Haromuii IeHHOCTh HeMPEPHIBHOTO 00pa30BaHUs, OPUCHTUPYIOIIHICS
B M3MEHSIOIEMCSl PhIHKE TpyJa, n3beraroniuii 6e3paboTHIlbl; YIPaBIsSIONMil cOOCTBEHHBIM
npodecCHOHAIBHBIM Pa3BUTHEM; PEIEKCUBHO OICHUBAIOLIUN COOCTBEHHBIN >KM3HEHHBIN
OMBIT, KPUTEPUHU JIMYHOM YCIIEIIHOCTH.

JIP-COII-1 CriocoOHBI peann30BbIBATh YCIOBUS W TNPUHIUIBI JYXOBHO-
HPAaBCTBEHHOT'O BOCITUTAHUS HA OCHOBE 0A30BBIX HAIIMOHAIBHBIX U PETHOHATIBHBIX LIECHHOCTEMH,
npuoputreroB AHITOO «Ky6anckuit ”HCTUTYT mpodeccuoHanbHOro 06pa3oBaHus

JIP-COII-2 Jlemonctpupyromuii npuBepxeHHocTh AHITOO «KyOaHCkuii HHCTUTYT
npodeccuoHaIbHOTO 00pa30BaHUs

JIP-COII-3 AfekBaTHO OIICHHBAIOIIMI CBOM CIIOCOOHOCTH U BO3MOYKHOCTH,
OTBETCTBEHHO OTHOCAIIUICS K Mpolieccy 00yUueHHs U ero pe3ybTaTam



Taoauua 1 - Ilnanupyemblie pe3yJbTaTbl 0CBOCHHUS 0011e00Pa30BATEIbHON JUCHUIIINHbBI

O01IMe KOMIeTeH NI

Ilnanupyemble pe3yabTaThbl 00y4eHHs

Oo0mue

I[chmmnnapnble

OK 01 BriGupats crioco0sl
pereHus 3a1a4
npodeccuoHaIbHOM
JEATEINbHOCTH
MPUMEHUTEIHHO K
Pa3IMYHBIM KOHTEKCTaM

- TOTOBHOCTb K TPY/y, OCO3HAHHE I[EHHOCTH
MacTepCTBa, TPYI0JII00HE;

- TOTOBHOCTh K aKTMBHOM JIEATECILHOCTH
TEXHOJIOTUYECKON U COLMATBLHOM
HAIPaBJICHHOCTH, CIOCOOHOCTh HHUIIMUPOBATH,
TUIAHUPOBATH M CAMOCTOSTEIIBHO BBITIOTHSTH
TaKyIo JIeSITeIbHOCTD;

- UHTEpEC K pa3IuyHbIM chepam
npohecCHoHATBHOM JIeATeTLHOCTH,

OBnazieHNe YHUBEPCATBHBIMHU YICOHBIMU
TMO3HABATEILHBIMU JICHCTBUSIMHU:

a) 6a30BBIC JIOTHUECKHE ICUCTBUS:

- CaMOCTOATEILHO (POPMYIIUPOBATH U
aKTyaJIM3UpOBaATh MPOOJIEMY, pacCMaTPUBATh €€
BCECTOPOHHE;

- YCTaHABJIMBATh CYNIECTBEHHBIN MTPU3HAK WIIH
OCHOBAHWUS JUIsl CPAaBHEHU S, KIIaCCU(PUKAIIMHN 1
000011eHM;

- OMPEICIISATh IENN JIeATeILHOCTH, 3a7aBaTh
napameTpbl U KpUTEPUHU UX JOCTHKCHHS;

- BBISBJISATh 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B
paccMaTpUBaEeMBbIX SIBJICHUSX;

- BHOCUTbh KOPPEKTHUBBI B ICSITCIIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB EISIM,
OIICHUBATh PUCKHU TIOCTIEACTBUI ACSITENHHOCTH,
- pa3BHBaTh KPEaTUBHOE MBIILIICHUE TPU
pellIeHNH )KU3HEHHBIX MPOOIeM

0) 6a30BBIC HCCIIEAOBATECIIBCKUE ACHCTBUS:

-BJIaJICTh METOIaMU JI0KA3aTeNLCTB, AITOPUTMAMHU PEIICHUS
3a1a4; yMeHue GopMyaupoBaTh ONPEACICHUs, aKCHOMBI U
TEOPEMBI, IPUMEHSATH UX, TPOBOJIUTH JI0OKa3aTEeIbHbIE
paccyXJIeHHs B XOJIe PEeIIeHHs 3a/1a4;

- YMETh OTIEPHPOBATH MOHATHIMU: CTETIEHb YUCIIA, JOTapupM
Yrciia; YMEHUE BBITOJHATH BHIYACICHUE 3HAUCHUA U
npeoOpa3oBaHus BHIPAKEHHIA CO CTETICHSIMH U
norapudmamu, mpeoOpa3oBaHus APOOHO-PAITHOHATBHBIX
BBIPAKECHUI;

- YMETb ONEPUPOBATH MOHATUSAMU: PallMOHATILHBIE,
UppaloOHaIbHbIE, IOKa3aTeNIbHbIE, CTENIEHHbIE,
Jorapu@MuuecKre, TPUrOHOMETPUYECKUE YPABHEHHUS U
HEPAaBEHCTBA, UX CUCTEMBI;

- YMETb ONEPUPOBATH MOHATUAMU: (HYHKIIHS, HETIPEphIBHAS
byHKLMS, TPOU3BOIHASA, IEpBOOOpa3Has, ONpeIeIeHHbIN
MHTETpall; yMETh HAXOUTh IPOU3BOIHBIE JIEMEHTAPHBIX
(byHKIMIA, UCIIOJNIB3YS CIPAaBOYHBIE MaTepUabl; UCCIEAOBATh
B [IPOCTEHIINX clydasX (PyHKIHUU HA MOHOTOHHOCTb,
HAXOJUTh HAUOOJBIINE U HAUMEHbIIINE 3HAYCHUS (DYHKIUIL;
CTPOUTH rpaiKu MHOTOUJICHOB C UCTIOJIb30BaHHEM
amnmnapara MaTeMaTHYecKOTo aHallnu3a; MIPUMEHSTh
MIPOM3BOJIHYIO MIPH PELICHUH 3a/1a4 Ha IBUKEHHE; PEIIaTh
MPAKTUKO-OPUEHTUPOBAHHBIE 33/1a4l Ha HAUOOJBIINE U
HAaUMEHBIIINE 3HAUCHUS], Ha HAX0XK/IEHUE MyTH, CKOPOCTH U
YCKOPEHHS;

- YMETh ONEPHUPOBATH MOHATUSIMU: pallMOHATbHAS (PYHKIINS,
nokasarenbHast PyHKIUs, CTEeTIeHHAs (PyHKITHS,
norapudmuueckas QyHKIUS, TPUTOHOMETPUUIECKHUE




¢byHKIIMN, 0OpaTHBIE QYHKIIMU; yMEHHE CTPOUTH rpaduKu
U3yYEHHBIX ()YHKIHH, UCTIOIB30BaTh rpaduKu Py U3y9eHUN
MPOIIECCOB M 3aBUCUMOCTEH, IPU PEIICHNH 33/1a4 U3 JPYruX
y4eOHBIX TPEMETOB U 33]a4 U3 peaIbHOM KHI3HH; BEIPAKAThH

- BJIaAC€Th HaBBIKaMH y‘IG6HO-
MICCIIEI0BATENIBCKOM U IIPOEKTHOM
ACATCIIbHOCTH, HABBIKAMHU PA3PCIICHUA
npo0iem;

- BBISIBJIATDH HpI/I‘-H/IHHO-CJICI[CTBCHHI)IG CBsSI3U U
aKTyaJ’II/ISI/IpOBaTB 3&[[&'—1}’, BbIIBHUT'aTh FI/IHOTe3y
ce peHIeHI/ISI, HaXOIUTb aprMeHTI)I JJIA
JIOKa3aTeJIbCTBA CBOMX YTBEPKICHUH, 3a]1aBaTh
[apaMeTpsl U KPUTEPUHU PELLICHHUS;

- aHaHI/I3I/IpOBaTI) HOJ'Iy‘—IeHHI)Ie B X01¢€ peHIeHI/IH
3agauu pe3y.]'[BTaTBI, KpI/ITI/I‘—IeCKI/I OLICHUBATHh UX
JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJ'IOBI/IHX;

-- YMETh IMEPECHOCHUTH 3HAHUS B
MO3HABATEIBHYIO ¥ TIPAKTHYECKYIO 001acTH
JKU3HEIEATENILHOCTH;

- YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX
MPeAMETHBIX 00J1aCTeH;

- BBIJIBUTATh HOBBIC UJICH, IIPEIaraTh
OPUTMHAJILHBIC TIOJIX0/IbI U PELICHUS;

1 CIIOCOOHOCTH MX MCIIOJb30BaHUS B
MI03HABATEIIBHON M COLIMAILHOM MPAKTHKE

(dbopMysiaMu 3aBHCHMOCTH MEXK/Ty BETHUYNHAMU;

- YMETh pelIaTh TEKCTOBBIC 33JIa4YH PA3HBIX TUTIOB (B TOM
YHUCJIe Ha MPOIEHTHI, IOJIU U YacTH, Ha IBIKEHHE, PaboTy,
CTOMMOCTb TOBAapOB U yCIYT, HAJIOTH, 331a4l U3 00J1acTH
YIPaBICHUS JIMYHBIMUA U CEMEHHBIMU (PUHAHCAMH);
COCTAaBIIAThH BBIPAXKCHHUS, YPAaBHECHHUS, HEPABCHCTBA U UX
CUCTEMBI T10 YCIIOBUIO 33JIa4l, UCCIIEI0BATh MOJy4€HHOE
pEIIeHUE U OLIEHUBATh MPABAONIOA00HOCTh PE3yIbTATOB;

- YMETh ONEPUPOBATH MOHATUSAMHU: CPEIHEES
apudmMeTnIecKoe, MeraHa, HauooJIbIIee 1 HANMEHbIIIEE
3HAYEHUS, pa3Max, TUCIEePCUsl, CTAaHIaPTHOE OTKJIOHEHHE
YHCIIOBOTO Ha0Opa; yMETh U3BJIEKATh, MHTEPIIPETUPOBATD
nH(popMaIrIo, MPeACTaBICHHYIO B TA0IUIIaX, HA
quarpammax, rpaukax, OTpaXkarollyto CBOWCTBA pealbHbIX
MIPOLIECCOB U ABJICHUI; MPECTABIATH HH(OPMALIUIO C
MOMOIUIBIO TAaOIHI] U JUarpamMmm; UcciieoBaTh
CTaTHUCTUYECKHUE JIaHHbIE, B TOM YHCJE C TPUMEHEHUEM
rpauuecKux METOA0B U AJIEKTPOHHBIX CPEJICTB;

- YMETb OIEPUPOBATH MOHATUSAMU: CIIy4aiHbINA OTIBIT U
ciiydaiiHOe COOBITHE, BEPOSTHOCTD CIIy4alHOTO COOBITHS;
YMEHHE BBIYHUCIISATH BEPOATHOCTD C UCIOIH30BAHUEM
rpaduuecKkux METOA0B; MPUMEHITH POPMYIIBI CIOKEHUS U
YMHO>KEHUSI BEPOATHOCTEH, KOMOUHATOPHBIE (DAKTHI U
(dbopMyIBI IpU PELICHUH 3a/1a4; OLIEHUBATh BEPOATHOCTH
peanbHBIX COOBITHIT; 3HAKOMCTBO CO CITy4alHBIMU
BEJTMYMHAMU; YMEHUE IPUBOIUTH MPUMEPHI TIPOSBICHUS
3aKOHA OOJBIINX YHUCET B MPUPOJHBIX U OOLIECTBEHHBIX
SIBIICHUSIX;




- YMETh OIIEPUPOBATH MOHATUSAMU: TOUKA, TIPIMAas,
IUIOCKOCTh, MPOCTPAHCTBO, ABYTPAaHHBIN yroJI,
CKPEIIHUBAIOIIHECS MIPSAMbIC, TTAPAUICITBHOCTh U
MEPICHIUKYISAPHOCTD MPSAMBIX H IIIOCKOCTEH, YTOJI MEX Iy
MPSIMBIMU, YTOJI MEX]Ty TIPSIMOM U TUIOCKOCTBIO, YTOJI MEKITY
TUTOCKOCTSIMU, PACCTOSTHAE OT TOYKH JI0 IJIOCKOCTH,
PACCTOSIHHE MEXTy MPSMBIMH, PACCTOSTHUE MEXKTY
TUTOCKOCTSIMU; YMEHUE MCIIOIh30BATh MPU PEIICHAN 3a/1a9
W3YYCHHBIC (PAKTBI U TEOPEMBI IUTAHUMETPHH;, YMCHHE
OIICHUBATh pa3Mepbl 00BEKTOB OKPYXKAIOIIEr0 MHUPA;

- YMETh OIEPUPOBATH MMOHATUSAMHU: MHOTOTPAHHUK, CEUCHHE
MHOTOTpaHHHKA, Ky0, Tapalie/IeuIe], MpU3Ma, IIupaMu/a,
burypa v MOBEPXHOCTh BpAIllEHUs, IIMIIMHIP, KOHYC, I1ap,
ctepa, ceuennst GUTYpHI BpaIleHUS, TIFIOCKOCTh, KaCAIOIIasCs
cdepsl, WIMHAPA, KOHYCA, IJI0IIa1b TOBEPXHOCTH
MUPAMUJIBL, IPU3MBL, KOHYCA, [IJIMHIPA, TUIOIIAIb Chephl,
00beM Ky0a, IPSMOYTOJIBHOTO MapasuieenuIiea,
MUPAMHU/JIBL, TPU3MBL, IMIIMH]pPA, KOHYCA, 11apa; YMEHHE
n300pakaTb MHOTOI'PAaHHUKHU U TIOBEPXHOCTH BPAIICHUS, UX
CEYEHHUA OT PYKH, C TOMOUIbIO YEPTEIKHBIX HHCTPYMEHTOB U
ANIEKTPOHHBIX CPEACTB; YMEHHE PAacClO3HABATh CHUMMETPHIO B
IPOCTPAHCTBE; YMEHUE PACIIO3HABATH MTPABUIIbHbIC
MHOTOTPaHHUKU;

- YMETh OINEPUPOBATH MOHATUSIMU: JBHKEHUE B
MPOCTPAHCTBE, OI0OHBIE (PUTYPBI B IPOCTPAHCTBE;
MCI0JIb30BaTh OTHOIIICHUE TUIOIIA el TOBEPXHOCTEN U
00beMOB MOJOOHBIX (GUTYp TIPU PEIICHUU 33]a4;

- YMETb BBIYUCIIATH T€OMETPUYECKHUE BEJTMYUHBI (JUINHA,
yroJ, oMb, 00beM, MIIOIAAb TOBEPXHOCTH), UCTIOIb3Ys
U3y4eHHbIE POPMYIBI U METO/IBI;

- YMETh ONEPHUPOBATH MOHATUSIMU: MPIMOYTOJIbHAS CUCTEMA
KOOPJMHAT, KOOPJAUHATHI TOYKH, BEKTOP, KOOPAUHATHI
BEKTOPa, CKaJSIPHOE NIPOU3BEJICHUE, YTOJI MEXKAY BEKTOPAMH,




CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA Ha YNCIIO;
HaXOJMTb C MOMOUIBIO U3YYEHHBIX POPMYJ KOOPIAUHATHI
CEpEeMHBI OTPE3KA, PACCTOSIHUE MEXKTY IBYMS TOUKAMH;

- YMETb BBIOMPATH MOAXOIAIINNA U3YYEHHBIH METOA IS
pelieHus 3a/1a4M, paclo3HaBaTb MaTeMaTH4YeCKUe (PaKkThl U
MaTeMaTHYeCKUE MOJIEIH B MPUPOHBIX U OOLIECTBEHHBIX
ABJICHUSX, B UCKYCCTBE; YMEHHUE IPUBOJUTH IPUMEPHI
MAaTE€MAaTHYECKNX OTKPBITUM POCCUICKON U MUPOBOU
MaTeMaTU4EeCKON HAyKH.

- YMETb OIIEPUPOBATH MOHATHUSIMHU: ONIPEJEIICHNE, AKCUOMA,
Teopema, CIIEICTBHE, CBOMCTBO, IPU3HAK, IOKA3aTeNIbCTBO,
paBHOCUJIbHBIE (DOPMYIUPOBKHU; yMeHUE GOPMYIUPOBAThH
00paTHOE U MPOTUBOIIOJIOKHOE YTBEPKIEHUE, IPUBOAUTH
PUMEPBI U KOHTPIIPUMEPBI, UCII0JIB30BATH METO/T
MaTEMaTUYECKON MHAYKIUH; IPOBOANUTD JOKA3aTEIbHBIC
pacCyXICeHUs IIPH PEIICHNUH 3314, OLICHUBATh JIOTHYECKYIO
MPaBUJILHOCTh PACCYKACHUM;

- YMETb OIIEPUPOBATh MOHATUAMH: MHOXKECTBO,
IIOJIMHOKECTBO, OIIEPALIMN HaJ MHO>KECTBAMHU; YMEHHE
MCII0JIb30BaTh TEOPETUKO-MHO>KECTBEHHBIH aIIapar JUis
OIIMCAaHUs PEAJIbHBIX IIPOLECCOB U SIBJICHU IPU PELICHUH
3ajiay, B TOM YHUCJIE U3 JPYTrUX y4eOHBIX MPEIMETOB;

- YMETh ONIEPUPOBATH MOHATHIMU: Tpad, CBA3HBIN rpad,
JIepeBo, UKL, Tpad Ha INIOCKOCTH; YMEHHUE 33/1aBaTh U
ONMCBIBATH I'padbl pa3IMUHBIMU CIIOCOOAMHU; UCTIOJIb30BATh
rpadsl IpH peLICHUN 3a7ay;

- yMeTh CBOOOTHO ONIEPUPOBATh MOHATUAMU: COUETAHHE,
[IEPECTAaHOBKA, YHCIIO COUYETAHUM, YUCIIO IIEPECTaHOBOK;
6uHoMm HproTOHA; yMEHHE MPUMEHATh KOMOMHATOPHBIE
(baxThl ¥ pacCyKIeHUs Ul PELIeHUs 3a/ay;

-YMETh ONIEPUPOBATH MOHATUSAMHU: HATYPAJIBHOE YUCIIO, LIEJI0E
YHCII0, OCTATOK MO0 MOAYJIIO, PAallMOHAIBHOE YHCIIO,
VPPALMOHAIILHOE YKCII0, MHO)KECTBA HATYPAJIBHBIX, LENbIX,




paIMOHANILHBIX, ICHCTBUTEIILHBIX YHCEI; yMEHUE
MCIIO0JIb30BATh MPU3HAKHU JACITMMOCTH, HAUMEHBIITUI 00ui
JENINTENTh ¥ HAUMEHBIIIee 001ee KPaTHOE, aJTOPHTM
EBkina npu pernieHnn 3a/1a4; 3HAKOMCTBO € Pa3IMIHBIMU
MO3UITMOHHBIMHU CHCTEMaMU CUUCIICHHS;

- YMETh CBOOOJTHO OTIEPHPOBATH MOHSATUSIMU: CTECIICHB C
IEJTBIM TIOKa3aTelieM, KOPEHb HATypallbHOM CTEIIeHH, CTEIICHb
C palMOHAILHBIM ITOKa3aTeJIeM, CTEIIEHb C JICHCTBUTEIILHBIM
(BEIIECTBEHHBIM) TIOKa3aTeseM, JIorapudm vucia, CHHYC,
KOCHHYC ¥ TAHT€HC TIPOM3BOJILHOTO YHCIIA;

- YMETh OIEPUPOBATH MMOHATUAMHU: TOKICCTBO,
TOXKJIECCTBEHHOE MTPeoOpa3oBaHne, YpaBHCHHE, HEPABEHCTBO,
CUCTEeMa YPaBHCHHI W HEPABEHCTB, PABHOCHIIBHOCTh
ypaBHEHUH, HEPABCHCTB U CUCTEM, PAIlHOHAIIBHEIE,
UppaloHalbHbIe, TIOKa3aTellbHbIE, CTENICHHbIE,
jgorapumuuecKkre, TPUrOHOMETPUYECKUE YPaBHEHMUS,
HEPaBEHCTBA U CUCTEMbI; yMEHHUE pelllaTh ypaBHEHUS,
HEPAaBEHCTBA U CUCTEMBI C TIOMOILIBIO Pa3IMYHBIX IPUEMOB;
peliaTh ypaBHEHUS, HEPAaBEHCTBA M CUCTEMBI C TapaMeTpoM;
MPUMEHSTh YpPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JJIs
pellleHrs MaTeMaTHYeCKUX 3a/1a4 ¥ 3a7a4 U3 Pa3InyHbIX
obJacTeld HAyKH U peaIbHOM KU3HH;

-yMeTh CBOOOHO ONEPUPOBATH MOHATUAMU: TpaduK
byHkumn, oopatHas GyHKIHS, KOMIIO3UIUS (QYHKIIHH,
JTUHeHas QyHKIus, KBaapaTuyHas GyHKIMs, CTelIEHHAs
GbyHKIMS ¢ LeIbIM MOKa3aTeseM, TPUTOHOMETPUYECKHE
byHKIMH, 0OpaTHBIE TPUTOHOMETPUYECKIE (PYHKIINH,
nokasaresibHas u Jorapudmuueckas GyHKIMH; YMEHUE
CTpOUTH rpaduKku (HYHKIIH, BHITIOIHATH IPeoOpa3oBaHus
rpauKoB QYHKIIHIA;

YMEHHE UCTIONIb30BaTh rpaduku GyHKIUN I U3YICHUS
MPOIIECCOB M 3aBUCUMOCTEN MPU PEIIeHUH 3a/1a4 U3 IPYruX
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y4eOHBIX MPEJIMETOB U U3 PEANBHOM KU3HU; BRIPAKATH
(dopMynaMu 3aBUCUMOCTH MEX/Ty BETHUYNHAMU;

yMEHHUE CBOOOIHO ONEPUPOBATH MOHITUAMU: YETHOCTD
(GyHKIIUH, TEPHOANIHOCTD (PYHKIINHU, OTPaHUYEHHOCTh
(GYHKIIUN, MOHOTOHHOCTB (DYHKITHH, SKCTPEMyM (yHKIINH,
HanOoJIbIIIee M HAUMEHbIIIee 3HaYeHUs (DYHKITUH Ha
POMEXYTKE; YMEHHUE MPOBOANTH MCCIeIOBaHUE (DYHKIINH;
YMEHHE HCII0JIb30BaTh CBOMCTBA U IpaPUKU GYHKIIMN IS
pelieHys ypaBHEHUM, HEPAaBEHCTB U 3ajau ¢ MapaMeTpaMu;
n300pakaTh Ha KOOPJMHATHOM MJIOCKOCTH MHOKECTBA
pEeUIeHN ypaBHEHU, HEPABEHCTB U UX CUCTEM;

- YMETb CBOOOJIHO ONIEPUPOBATH MOHATHSIMMU:
MOCJIEZIOBATEIbHOCTD, apudMeTniecKas mporpeccus,
reoMeTpuyeckas rnporpeccus, 0eCKOHEYHO yObIBaroIas
reoMeTpHYecKas MPOrpeccus; yMeHHE 3a/1aBaTh
MOCJIEZIOBATEILHOCTH, B TOM YHCIIE C TIOMOIIBIO
PEKYPPEHTHBIX (GOPMYIT;

- YMETb ONEPUPOBATH MOHATUSIMU: HEPEPHIBHOCTD
GbyHKIMH, acCUMIITOTHI rpaduka GyHKIHUU, TIepBasi U BTOpast
pou3BoHAs GYHKIIUU, TEOMETPUUECKUN U HU3NUECKUIA
CMBICIT IPOU3BOAHOM, IEpBOOOpa3Has, OIpPEeIeICHHBIHI
MHTETpall; YMEHHE HaXOUTh ACUMIITOTHI Tpaduka (HyHKIUH;
YMEHHE BBIYUCIIATH TPOU3BOHBIE CYMMBI, IPOU3BEACHHUSA,
YaCTHOTO U KOMITO3ULIUU (DYHKIIHI, HAXOIUTh YpaBHEHHE
KacaTeJbHOHU K rpaduky GyHKINH;

YMEHHE HCIIOJIb30BaTh MMPOU3BOIHYIO ISl UCCIIEI0BAHUS
GbyHKUMMA, U1 HAXOXKICHHS HAUJTY4ILEero pelieHus B
MPUKJIATHBIX, B TOM YHCIIE COIUAIBHO-PKOHOMUYECKIX U
¢du3nUecKux 3agauax, 1Jis ONpeieIeHUusl CKOPOCTH U
YCKOPEHUsI; HAXOIUTh IO U 00BbEeMbI (pUryp ¢
MOMOIIBIO UHTETpasa; MIPUBOAUTH IPUMEPHI
MaTeMaTH4YEeCKOTO MOJAEIMPOBAHUS C TOMOIIBIO

b depeHInaIbHbIX YpaBHEHUI;
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- YMETbH OIIEPUPOBATH MOHATUAMU: KOMIUIEKCHOE YHUCIIO,
CONPSKEHHbIE KOMIUIEKCHbBIE YHCIIa, MOAYJIb U apTyMEHT
KOMIUIEKCHOTO YHcia, (hopMa 3amich KOMIUIEKCHBIX YUCEIT
(reomeTpuyeckasi, TPUTOHOMETPUYECKaAs U anredpandeckast);
YMETb TIPOU3BOIUTH apr(PMeETHIECKUE NEHCTBHS C
KOMIUJIEKCHBIMU YHMCTIaMU; IPUBOAUTD IPUMEPHI
MCII0JIb30BAaHNUSI KOMIUIEKCHBIX YHCEIT;

- YMETb CBOOOJIHO ONEPUPOBATH MOHATUSAMU: CpEIHEE
apudmMeTnIecKoe, MeraHa, HauboJIbIIee 1 HANMEHbIIIEE
3HAYEeHUs], pa3Max, TUCIepCcusi, CTAaHJAPTHOE OTKJIOHEHUE
JUISL OTTUCAHMSI YMCIIOBBIX JAHHBIX; YMEHHUE UCCIIEI0BATh
CTaTHUCTUYECKHUE JIaHHbIE, B TOM YHUCJIE C IPUMEHEHUEM
rpaduuecKkux METOA0B U AJIEKTPOHHBIX CPENICTB; rpaduyecKu
HCCJIEIOBAaTh COBMECTHBIE HAOIOICHUS C IIOMOIIBIO
JIMarpaMM pacCEeUBaHUs U JUHEUHOM perpeccuu;

- YMETb HaXOJIUTh BEPOATHOCTH COOBITHI C NCHOIb30BAHUEM
rpaduuecKkux MEeTOA0B; MPUMEHSTH JUIsl pEIIeHUs 3a1a4
(bOopMyIIBI CTIOKEHUSI U YMHOKEHHUS BEPOATHOCTEH, hopmyIy
MOJIHOM BeposITHOCTH, popmynny bepHysuin, KoOMOMHATOPHbBIE
¢bakTel 1 POPMYIIBI; OLIEHUBATH BEPOSITHOCTH PEAIbHBIX
COOBITHI1; yMEHHE ONIEPUPOBATH MOHATUAMHU: CIydaiiHas
BEJIMYMHA, pacIpe/ie]IeHHe BEPOSITHOCTEH, MaTeMaTHUeCKOoe
O’KHUJaHUe, TUCTIEPCUs U CTaHIapTHOE OTKJIOHEHHE
CIIy4ailHOM BeIMUYUHBI, (GYHKIIMU pacupeesieHus u
IUIOTHOCTH PAaBHOMEPHOTO, TOKA3aTEIbHOTO M HOPMAJILHOTO
pacnpeziefieHuil; yMeHHe UCTIOIb30BaTh CBOMCTBA N3YYEHHBIX
pacnpezeneHuil A peieHus 3aay; 3HaKOMCTBO C
MOHITHUSIMH: 3aKOH OOJIBIITNX YHCET, METO/IbI BBIOOPOUHBIX
WCCIIEJOBAaHU; YMEHHE IPUBOAUTH IPUMEPHI IPOSBIICHUS
3aKOHa OOJIBIINX YMCEN B IPUPOIHBIX U OOIIECTBEHHBIX
SABJICHUSX;

- yMeTh CBOOOTHO OTIEPUPOBATH MOHATHIMU: TOUKA, MIpsIMa,
IJI0CKOCTB, IPOCTPAHCTBO, OTPE30K, JIyY, INIOCKUHN YToJl,
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JIBYT'PAaHHBIN yroJl, TPEXTPaHHBIM YT OJl, IEPECEKaOIHECs,
napajieNIbHbIe U CKPEIIUBAIONINECS IPSIMBIE,
NapajIeIbHOCTh U MEPIECHANKYIIPHOCTD MPSMBIX U
TUTOCKOCTEH, YroJl MeXIy MPSMBIMH, YTOJI MEXKIY TPSMONA U
IUIOCKOCTBIO, YTOJI MEXTy TUIOCKOCTSIMH; YMEHHE
UCTIOJIb30BATh TP PEIICHUH 33]1ad N3yYeHHbIE (DaKThI 1
TEOPEMBI TUNIAHUMETPUHN; YMEHHE OIICHUBATh pa3Mephl
00BEKTOB B OKpPYXAIOIIEM MHUpE; YMEHHE OTIEPHPOBAThH
MOHATHUSIMH: MHOTOTPaHHUK, CEYCHHE MHOTOTPAHHHUKA,
NPaBUJIHHBII MHOTOTPAHHUK, IPH3Ma, TUpamMuia, Gurypa u
MIOBEPXHOCTh BPAICHHUS, IIWJIMHIIP, KOHYC, IIap, cdepa,
pa3BepTKa MOBEPXHOCTH, CEYCHUSI KOHYCA U IIMIINHIIPA,
napaieNlbHbIe OCH MM OCHOBAaHUIO, CEYCHHUE I1apa,
TUTOCKOCTB, Kacaromiasicss cepsl, ITHHAPA, KOHYCca; YMEHHE
CTPOUTH CEUCHHE MHOTOTPAaHHUKA, N300paxaTh
MHOTOTPaHHHKH, (GUTYPHI U TIOBEPXHOCTH BPAILICHUS, UX
CEUYCHHS, B TOM YHUCIIEC C TIOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
yMEHHE IPUMEHATh CBOWCTBA T€OMETPUYECKHX (uryp,
CaMOCTOSITEIEHO (POPMYIMPOBATH ONPEIEIICHNS N3YyIaeMbIX
¢uryp, BEIIBUraTh THIOTE3BI O CBOMCTBAX M MPU3HAKAX
reoMeTpudIecKux Guryp, 000CHOBBIBATH WM ONIPOBEPTaTh
UX; YMEHHUE NTPOBOIUTH KiIaccupukaruo Guryp mo
Pa3IUYHBIM NIPU3HAKAM, BBITIOIHITH HEOOXOIUMBbIE
JIOTIOJTHUTEIILHBIE IOCTPOCHMUS;

- yMETh CBOOO/IHO OTEPUPOBATH MOHATHUSMHU: IUIONIA/Ib
burypsl, 00beM QUrypbl, BEIUYHUHA yIJa, PACCTOSHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE MEXTy TPSIMBIMH,
PacCTOSTHUE MEX/Ty TNIOCKOCTSMH, TUIomaab chepsl,
IUIOINA/b TOBEPXHOCTH MUPAMU/IbI, IPU3MBI, KOHYCA,
WINHApa, 00beM Ky0a, MPsSMOYroJIbHOTO Napaiesienunesa,
NUpaMUIbl, TPU3MBI, HWIMHIPA, KOHYCA, 1I1apa; YMEHHE
HaXO0JIUTh OTHOIIEHHE 00BEMOB MOJIOOHBIX QUTYD;
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- YMETb CBOOOJIHO ONIEPUPOBATH MOHATUSIMMU: IBUKECHHE,
napajuleIbHbIM IEPEHOC, CUMMETPUS Ha IIJIOCKOCTH U B
IPOCTPAHCTBE, MOBOPOT, MPeoOpazoBaHUe MOJ00HS,
noI00HbIe (GUTYpHI; YMEHHE PAcIIO3HABATH PaBHBIC U
noI00HbIE GUTYPHI, B TOM YHCIIE B IPUPOJIE, UCKYCCTBE,
ApXUTEKTYype; YMEHHUE UCIOJIb30BaTh T€OMETPUUYECKHE
OTHOIIEHMSI, HAXOJUTh T€OMETPUUECKHUE BETMUYNHBI (JIJIMHA,
yroJ, miouaab, 00beM) MpH PeIeHUH 3a1a4 U3 IpyTrux
y4eOHBIX MPEAMETOB U U3 PEAIbHOM KU3HU;

- YMETb CBOOOJIHO ONEPUPOBATH MOHATHUSIMHU: MIPSAMOYTOJIbHAS
CUCTEMa KOOPJIMHAT, BEKTOP, KOOPIMHATHI TOUKH,
KOOpJMHATHI BEKTOpPa, CyMMa BEKTOPOB, IIPOU3BEICHHE
BEKTOpa Ha YHCII0, pa3jiokKeHHe BEeKTopa 1o 6as3ucy,
CKaJISpHOE IIPOU3BEJIEHUE, BEKTOPHOE MTPOU3BEIEHHUE, YTOJ
MEX/1y BEKTOpaMU; yMEHHUE UCTOJIb30BaTh BEKTOPHBIN 1
KOOPJIMHATHBIN METOJ ISl pEIICHUsI TEOMETPUUECKUX 3a/1a4
U 3a7a4 JpYrux y4eOHbIX IPEIMETOB; ONIEPUPOBAThH
MOHATUSIMU: MaTpula 2x2 v 3x3, onpenennuTesb MaTPUILbI,
FEOMETPUYECKHUI CMBICIT OTIPEICITUTENS;

- YMETb MOJICJIUPOBATh PEAlIbHbIE CUTYallUU Ha SI3bIKE
MaTEeMaTHKH; COCTABIISTh BBIPAKECHHUS, ypaBHEHUS,
HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3a/1a4H,
UCCJIEIOBATh MOCTPOEHHBIE MOJIEIH C UCTIOJIB30BaHUEM
amnmapara ajireopbl, HHTEPIPETUPOBATH MOTYIECHHBIN
pe3yabTaT; CTPOUTh MAaTEMAaTHUYECKHE MOJEIH C MIOMOIIBIO
FEOMETPUYECKUX MOHATUN U BEIMYMH, PEIIATh CBA3AHHBIE C
HUMU MPAKTUYECKUE 33]]a4l; COCTABIIATH BEPOATHOCTHYIO
MOJIETTb U HHTEPIPETUPOBATH MOTYYCHHBIN PEe3yibTaT;
pelaTh NPUKIAIHbIE 3aJa4l CPEICTBAMU MAaTEMATUYECKOTO
aHaJIN3a, B TOM YUCIIE COLMAIbHO-3KOHOMHYECKOTO U
(bHU3MUEeCKOro Xapakrepa;

- YMEHHUE BBIOMPATh MOJXOASIINN METO JUIsl pellIeHUs
3a/1a4M; IOHUMAHUE 3HAYUMOCTH MaTEMaTUKN B U3yUYEHUU
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IPUPOJIHBIX U OOIIECTBEHHBIX ITPOLIECCOB U SIBICHUM;

YMEHHUE PACIO3HABATh MPOSBICHUE 3aKOHOB MATEMATHKY B
UCKYCCTBE, YMEHUE IPUBOAUTH IPUMEPBI MAaTEMAaTHYECKUX
OTKPBITHI POCCUMCKON U MUPOBOW MAaTEMAaTHYECKOW HAYKU

OK 02. OcyiiecTBisTh
TOMCK, aHAJIU3 U
HWHTEPIPETAIUIO
nH(popMauu, He0OX0MMOM
JUTSI BBITIOJTHEHUS 3a/1a4
npodecCHoHaATBHOM
NEeSITENHHOCTH;

B 06nactu eHHOCTH HAYYHOTO MO3HAHUS:
-c(hOPMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHSI HAYKH W OOIIECTBEHHOW MPAKTUKH,
OCHOBAHHOTO Ha JTHAJIOTE KYIBTYP,
CTIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MUPE;

- COBEpPIICHCTBOBAHUE SI3BIKOBOM U
YUTATEILCKOHN KYJIBTYPHI KaK CpeICTBa
B3aUMOJICHCTBHUS MEXKTy JTFOABMH H ITO3HAHUS
MUpa;

- 0CO3HAHUE LIEHHOCTHU HAyYHOU e TENIbHOCTH,
TOTOBHOCTb OCYIIIECTBIISITH IPOEKTHYIO U
HCCIIEIOBATENIbCKYIO AESITETbHOCTD
WHAUBUAYAILHO U B TPYIIIIE.

OBnaseHue yHUBEpPCAIbHBIMU YU€OHBIMU
MO03HABATEJILHBIMU JICHCTBUSMU:

B) paboTa ¢ nHpopMaIuei:

- BJIaJIETh HABBIKAMH IOJIy4eHUS HHPOPMALIUU
U3 UCTOYHUKOB PAa3HBIX TUIIOB, CAMOCTOSITEILHO
OCYILIECTBIISITH TIOUCK, aHAJIN3,
CUCTEMAaTU3AIMI0 U UHTEPIPETAIIIO
uHGOPMAIIUU PA3IUYHBIX BUIOB U POPM
IpECTaBICHNUS;

- CO3/IaBaTh TEKCTHI B PA3IMUHBIX (popMaTax ¢
y4eTOM Ha3Ha4YeHUs WH(OPMAIIUU U 1IeTIEBOM
ayJUTOPHUH, BBIOMpas ONTUMAIBEHYIO (popmy
MPEJCTaBICHUS U BU3YaIIU3AIlHH;

- YMETb OIIEPUPOBATh MOHATUSAMU: PALMOHANIbHAS (PYHKIINS,
nokasaresibHasi pyHKIUs, CTENeHHas (PyHKIHS,
norapudmuueckas QyHKIUSA, TPUTOHOMETPUUYECKUE
¢GyHKIMH, 0OpaTHbIE (YHKIIMHM; YMEHUE CTPOUTH rpaduKu
M3YYEHHBIX (QYHKIUH, UCIOIb30BaTh rPaQUKU NPy U3y4YEHUU
MIPOLIECCOB U 3aBUCUMOCTEH, P PEIIeHUH 3a/1a4 U3 IPYTUX
yueOHBIX MPEAMETOB U 33]1a4 U3 peaIbHOM JKU3HH; BHIPA’KATh
dbopMynamMu 3aBUCUMOCTH MEXKy BEIMYUHAMU;

- YMETb ONEPUPOBATH MOHATUSAMH: TOXKAECTBO,
TOKIECTBEHHOE Npeo0pa3oBaHKe, ypaBHEHUE, HEPABEHCTBO,
cucTeMa YpaBHEHUI U HEPAaBEHCTB, PABHOCUIIbHOCTb
YpaBHEHMI, HEPABEHCTB U CUCTEM, PALIUOHANIBHBIE,
uppanyvoHalbHble, T0Ka3aTebHbIE, CTEIICHHBIE,
Jorapu(pMUUECKUe, TPUrOHOMETPUUECKHE YPAaBHEHMUS,
HEPaBEHCTBA U CUCTEMBI; yMETh pelllaTh YpaBHEHMUS,
HEPaBEHCTBA U CUCTEMBI C IOMOIIBIO PA3JINYHBIX IPUEMOB;
pelaTh ypaBHEHMs, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpOM;
IPUMEHSTh YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI AJIs
pelLIeHHs] MaTeMaTUYeCKUX 3aJa4 ¥ 3a/1a4 U3 pa3InyHbIX
oOacTeil HayKu U pealbHOM KHU3HH;

- yMeTbh CBOOOTHO OTIEPUPOBATH MOHATHIMU: JBHKCHHE,
napaielibHbli IepeHoC, CUMMETPUs Ha INIOCKOCTH U B
IPOCTPAHCTBE, IOBOPOT, IpeodpazoBaHue NOJ00Ms,
10JI00HBIE (GUTYPBI; YMETh paclio3HaBaTh paBHbBIC U
10J1I00HbIE GUTYpPBI, B TOM YHUCIIE B IPUPOJIE, UCKYCCTBE,
ApXUTEKTYPE; YMETh UCIIOJIb30BAaTh TEOMETPUUECKUE
OTHOILIEHUSI, HAXOIUTh T€OMETPUYECKUE BEIMUHUHBI (JJIMHA,
yToJ1, IJI0Ia/ib, 00beM) IIPU PELICHUH 33134 U3 JPYTUX
y4eOHBIX MPEJAMETOB U U3 PEATBHOM KU3HU
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- OOCHUBATH JOCTOBCPHOCTDL, JICTUTUMHOCTD
uH(GOPMAIIUH, €€ COOTBETCTBUE TIPABOBHIM H
MOPaJIbHO-ITUUECKUM HOpMaM;

- HCIIOJIB30BATh CPEACTBAa HH(POPMALIMOHHBIX U
KOMMYHUKaIUOHHBIX TEXHOJIOTHI B pelIcHUN
KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3alMOHHBIX 33]a4 ¢ COOII0IEHUEM
TpeOOBaHUMN SPrOHOMHKH, TEXHUKU
0€30MacHOCTH, TUTUEHBI, PECYPCOCOEPEKEHN,
IPABOBBIX U ATHYECKUX HOPM, HOPM
WH(POPMAITMOHHOM 06€30MMacHOCTH;

- BJIaJ€Th HaBbIKaMH paCIIO3HABaAHWA W 3alIUTHI
nHpopmannuu, UHPOPMAITMOHHOM 0e30MacHOCTH
JINYHOCTHU

OK 03 [1nanupoBath 1
peann30BBIBaTh COOCTBEHHOE
npodhecCHoHANBHOE U
JUYHOCTHOE Pa3BUTHE.

B oGmact 1yXx0OBHO-HPaBCTBEHHOTO
BOCIIMTAHHUS:

-- cOPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HaAHMS, STUUECKOTO MOBEICHUS;

- CIIOCOOHOCTH OIICHUBATh CUTYAIHIO U
MIPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U IIEHHOCTH;

- OCO3HAHME JIMYHOTO BKJIaJIa B IOCTPOCHUE
YCTOHYHBOTO OyIyIIEro;

- OTBETCTBEHHOE OTHOIIIEHHUE K CBOMM
POIUTENSM U (MIIN) IPYTHM YI€HAM CEMBbH,
CO3JIaHHIO0 CEMBH Ha OCHOBE OCO3HAHHOTO
MIPUHSTHUS IEHHOCTEH CEMEMHOM )KU3HU B
COOTBETCTBUH C TpaauLUsAMU HapoaoB Poccnu;
OBnajieHue YHUBEPCAIbHBIMU PETYISTUBHBIMU
JIEUCTBUSIMHU:

a) caMOOpraHu3anus:

- YMETbh ONEPHUPOBATH MOHATUSAMU: PALlMOHATILHBIE,
UppaloHabHbIe, TIOKa3aTellbHbIE, CTENICHHbIE,
jgorapumMuuecKre, TPUrOHOMETPUYECKUE YPABHEHHUSI U
HEPAaBEHCTBA, UX CUCTEMBI;

- YMETbh ONEPUPOBATH MOHATUSMU: MHOTOTPAHHUK, CEUCHHE
MHOTOTpaHHHKA, Ky0, Mapaielenumnes], npu3Ma, nupamuia,
dburypa v noBepXHOCTb BpallleHUs, IIMIIMHIP, KOHYC, 11ap,
cdepa, ceueHus GUrypsl BpalieHus, II0OCKOCTh, Kacarolascs
cdepsl, WIHHIPA, KOHYCA, IJI0IIa/b TOBEPXHOCTH
MUPAMHUJIBL, IPU3MBL, KOHYCA, [IIMHPA, TUIOIIA b Chephl,
00beM Ky0a, IpSIMOYTOJILHOTO TMapaliesenuresa,
MUPAMHUJIBL, TPU3MBL, IMIIMH]PA, KOHYCA, 11apa; YMEHHE
n300pakaThb MHOTOT'PAHHUKHU U TIOBEPXHOCTH BPAIICHUS, UX
CEYEHHUSA OT PYKH, C TOMOUIbIO YEPTEIKHBIX HHCTPYMEHTOB U
AJIEKTPOHHBIX CPEJICTB; YMETh PAclo3HaBaTh CHMMETPHUIO B
MIPOCTPAHCTBE; YMETh PACIIO3HABATH MPABUIIbHbBIC
MHOTOTPaHHUKU;

- YMETh ONEPUPOBATH MOHATUSIMU: IPSIMOYTOJIbHAS CUCTEMA
KOOPJAMHAT, KOOPAMHATHI TOUKH, BEKTOP, KOOPAMHATHI

16



- CAMOCTOSITEILHO OCYILECTBISATh
[I03HABATEJIbHYIO JI€ATEIbHOCTD, BBISBIISTD
po0OIIeMbl, CTaBUTh U GOPMYIUPOBATH
coOCTBEHHBIE 3a/1a4M B 00pa3oBaTeIbHON
NEeSITEIbHOCTH U KU3HEHHBIX CUTYALUAX;

- CAMOCTOSTEIbHO COCTABIIATh TUIaH PELICHUS
po0JIeMBbI C YI€TOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENOUTEHUM;
- 1aBaTh OLICHKY HOBBIM CUTYaIHsIM;
Croco0cTBOBATH (HOPMUPOBAHUIO U
MIPOSIBJIEHUIO IIMPOKOM 3PYAULIUU B PA3HBIX
0071aCTIX 3HAHWM, TOCTOSHHO ITOBBIIATHL CBOM
00pa30BaTeNIbHBIN U KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb!

HCIOJb30BATh PUEMbI pe(IeKCUH AT OLIEHKH
CHUTYalllH, BBIOOpa BEPHOTO pPEILIEHMS;

- YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO
IIPUHUMATh PEIIEHUs 10 UX CHUXKEHUIO;

B) SMOIIMOHAJIbHBIN UHTEIJIEKT,
IpernoiaratoIui copMUpPOBaHHOCTb!
BHYTPEHHEW MOTHBAIUH, BKIIOYAIOIICH
CTPEMIJIEHHE K JIOCTH)KECHUIO 1IEJIU U yCIeXy,
ONTUMU3M, HUHUIIMATUBHOCTb, YMEHUE
NecTBOBAaTh, UCXO/I U3 CBOMX BO3MOYKHOCTEH;
- SMIATHUH, BKIIIOYAIOIIEH CIIOCOOHOCTD
HOHUMAaTh SMOLIMOHAJIBHOE COCTOSIHUE APYTHX,
YUUTBIBATh €T0 IPU OCYLIECTBICHUN
KOMMYHHKAIIUH, CIIOCOOHOCTh K COUYBCTBUIO U
COIIEPEKMBAHMIO;

- COLMAJIbHBIX HABBIKOB, BKIFOYAIOLINX
CMOCOOHOCTh BBICTPAaUBaTh OTHOILIEHUS C
JPYTUMH JIFOABMH, 3a00TUTHCS, TPOSIBIIATD
WHTEpEC U pa3peliaTb KOHYIMKTHI

BEKTOPA, CKAIIPHOE MPOU3BEACHUE, YTOJI MEXKIY BEKTOpaMHU,
CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA Ha YNCIIO;
HaXOJMTb C MOMOUIBIO U3YYEHHBIX POPMYJ KOOPIAUHATHI
CEpENMHBI OTPE3KA, PACCTOSIHUE MEXKTY IBYMs TOUKAMHU
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OK 04 Pabotath B
KOJIJICKTUBE U KOMaH/E,

3P PEeKTHBHO
B3aHMO/ICHCTBOBATH C
KOJUIETaMH, PyKOBOJICTBOM,
KIUCHTAMH;

FOTOBHOCTb K CAaMOPA3BUTHIO,
CaMOCTOSITEIBHOCTH U CaMOOIIPEIEIICHHUIO;
-OBJIaJICHUE HaBbIKaMU y4eOHO-
MCCIIEIOBATENIBCKOM, MPOEKTHOM U COLIMATIbHOM
JeSITENIbHOCTH;

OBnazneHue yHUBEpCabHBIMU
KOMMYHHKATHBHBIMH JICHCTBUSAMHU:

0) coBMecTHas ACSITEIHHOCTD:

- IOHUMAaTh U UCII0JIb30BATh IPEUMYILIECTBA
KOMaHJHOW U UHJIMBUTyaTbHOU paboThI;

- IPUHUMATh 1IeJT COBMECTHOM JIeATEIbHOCTH,
OpraHU30BBIBATH 1 KOOPAMHUPOBATH IEHCTBUS
0 €€ JOCTUKEHHIO: COCTaBJIATh IJIaH
JNEUCTBUM, pacCIpeesATh POJIA C y4ETOM
MHEHUH Y4aCTHUKOB 00CYXJIaTh pPe3yIbTaThl
COBMECTHOM pabOTHI;

- KOOPJIMHUPOBATD U BBIMIOJIHATH paboTy B
YCIOBUSIX PEAIbHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAaHHOTO B3aHMOICHCTBUS;

- OCYUIIECTBJIATH MO3UTUBHOE CTPATETUUYECKOE
MOBE/ICHUE B PA3JIMYHBIX CUTYALUAX, IPOSBISATH
TBOPYECTBO M BOOOpaKEeHUE, OBITh
UHUIIUATUBHBIM.

OBnaseHne yHUBEPCAIbHBIMU PETYISITHBHBIMU
NEUCTBUSIMU:

T') IpUHATHE ce0s U IPYTHX JIIOICH:

- MPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX
JIOZICH MPU aHATU3€e PE3YyJIbTaTOB
JESITEIBHOCTH;

- MPU3HABATh CBOE MPABO U MPABO IPYTHUX
JIOJICH Ha OIIMOKU,

- pa3BUBaTh CIIOCOOHOCTh IOHUMATh MU C
MIO3ULIUU IPYrOT0 YEI0BEKa

- YMETb ONIEPUPOBATH MOHIATUSAMHU: CIIYYalHbIN OIBIT U
ciy4aiiHoe COOBITHE, BEPOSATHOCTD CITy4ailHOTO COOBITHS;
YMETh BBIYUCIISITH BEPOSATHOCTD C UCIIOJIb30BAHUEM
rpaduuecKux METOA0B; MPUMEHITH (POPMYIIBI CIIOKCHHS U
YMHOKEHUS BEPOSATHOCTEH, KOMOMHATOPHBIC (DAKTHI U
(bopMyIIBI IPU PEIICHUH 3a/a4; OIEHUBATh BEPOATHOCTH
peabHBIX COOBITHI; 3HAKOMCTBO CO CIyYalHBIMU
BEJIMYMHAMU;, YMEHUE TIPUBOIUTH MPUMEPHI MPOSBICHUS
3aKOHA OOJIBIITUX YKCE B IPUPOIHBIX U OOIIECTBEHHBIX
SIBIICHUSX,

- YMETb CBOOOJIHO ONIEPUPOBATH MOHATHUSIMHU: CTENIEHb C
LeJIBIM TI0Ka3aTelieM, KOPEHb HaTypajibHOM CTETEeHH, CTETIEHb
C pallMOHAJIbHBIM MTOKa3aTeJeM, CTENEHb C JIEHCTBUTENIbHBIM
(BemIECTBEHHBIM) TIOKa3aTeseM, JIorapudm vnciia, CHHYC,
KOCHHYC ¥ TaHT€HC MPOU3BOJILHOTO YKCIIA;

- YMETh CBOOOJIHO OTIEPUPOBATH OHATUSMU: TPAPUK
dbyHKIIMN, 00paTHAs PYHKIHS, KOMIO3UIIUS (PYHKITUH,
JTUHeHas QyHKIus, KBagpaTuyHas GyHKIMs, CTeIeHHas
GbyHKIMS ¢ LeTIbIM NOKa3aTeseM, TPUTOHOMETPUYECKHE
GyHKIIMH, 0OpaTHBIE TPUTOHOMETPUUECKHE (QYHKITUH,
nokasaresibHas U Jorapudmuueckas QyHKINH; YMETh
CTpOUTh rpaduKku (HYHKIIHI, BHIIOIHATH IPeoOpa3oBaHus
rpaduKoB yHKITUH;

- YMETbh UCIIOIB30BaTh rpa@uKu GYHKIUN I U3YUCHUS
MPOLIECCOB M 3aBUCUMOCTEH MU PELICHUH 3a/1a4 U3 IPYruX
yueOHBIX MPEAMETOB U U3 PEallbHOM KU3HU; BBIPAXKATh
dbopMynamMu 3aBUCUMOCTH MEXKY BEIMUYUHAMU;

- cBOOOTHO OTIEPUPOBATH MOHATHIMH: YETHOCTh (DYHKIIHH,
MEPUOTUYHOCTD (PYHKIIMH, OTPAHUYEHHOCTh (DYHKITUH,
MOHOTOHHOCTB (DYHKIIUHU, SKCTPeMYM (YHKIIHH, HAUOOIbIIIee
Y HaMEHbIlIee 3HaYeHUs (PYHKIIUU HA TIPOMEKYTKE; yMETh
MPOBOAMTH HCCIIETOBAaHUE (PYHKIIUU;
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- YMETh HCIIOJIb30BaTh CBOMCTBA U rpaduku GyHKIHN 1715
peueHusl ypaBHEHUH, HEPABEHCTB U 3314 C IapaMeTpaMu;
n300paxkaTb HA KOOPJUHATHOM IJIOCKOCTH MHOKECTBA
peLICeHUI YpaBHEHUI, HEPABEHCTB U UX CUCTEM

OK 06 IIposiBsTh

TPk JIaHCKO-
MaTPUOTHYECKYIO MO3UIIUIO,
JEMOHCTPHUPOBATH
OCO3HAHHOE ITOBEICHNE Ha
OCHOBE TPATUITUOHHBIX
00IIIeUeIOBEUSCKUX
IICHHOCTEH.

- 0CO3HaHUE 00YUYAIOIUMUCS POCCUUCKOM
Fpa)KI[aHCKOﬁ HUICHTUYHOCTH,

- IIeJICHAIIPABIIEHHOE Pa3BUTHE BHYTPEHHEN
MTO3UIIMH JINYHOCTH HA OCHOBE JyXOBHO-
HPaBCTBCHHBIX IICHHOCTCI\/'I HapoJ0B
Poccniickoit denepanum, ICTOPUYECKUX U
HAIIMOHAJIBHO-KYJIbTYPHBIX TPAIULIHIA,
(hopMUpOBaHUE CUCTEMBI 3HAUMMBIX
IHEHHOCTHO-CMBICJIOBBIX YCTAHOBOK,
AHTUKOPPYIIIIMOHHOTO MUPOBO33PEHNS,
IIPaBOCO3HAHUSA, SKOJIOTUYECKON KYJIBTYPHI,
CIOCOOHOCTH CTaBUTh LIEIH U CTPOUTH
YKU3HCHHBIC IIIaHBbI;

B wacTu rpax1aHCKOro BOCIIUTaHUS:

- OCO3HAHUE CBOUX KOHCTUTYLMOHHBIX IIPaB U
00s13aHHOCTEH, yBaXKEHUE 3aKOHA U
IIPABOIIOPSAIKA;

- IPUHATUE TPAAULMOHHBIX HALIMOHAJIBHBIX,
00111e4YeI0BeYECKIX I'YMaHUCTHUECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEW;

- TOTOBHOCTb IIPOTUBOCTOATH UIECOJOTUU
9KCTpEMH3Ma, HallMOHAJIN3Ma, KCeHO(POoOHH,
JUCKPUMMHALIMY IO COLMAJIbHBIM,
PEJINTHO3HBIM, PACOBBIM, HAIUOHATIbHBIM
IIPU3HAKaM;

- TOTOBHOCTb BECTH COBMECTHYIO ACATEIbHOCTD
B MHTEpecax IpakJaHCKOTro oO0I11ecTBa,
y4acTBOBATh B CAMOYINPABIEHUH B

- YMETh OIIEPUPOBATH IIOHATUAMHU: IIPAMOYIOJIbHAsA CUCTEMA
KOOpAuHAT, KOOPAWHATHEI TOYKH, BEKTOP, KOOPAWHATHI
BEKTOPA, CKAJIIPHOE MPOU3BEACHHE, YTOJ MEXK Iy BEKTOPaMHU,
CyMMa BEKTOPOB, IIPOU3BEACHNUE BEKTOPA HA YHCJIO;
HAXOJMTh C MOMOUIBIO U3YYEHHBIX POPMYI KOOPIAUHATHI
CepearHbl OTPE3KA, PACCTOSIHUE MEXKAY ABYMS TOUKAMU;
-yMeTb BBIOUPATH TOAXOIAIIANA U3YISCHHBIM METO T JIS
pElIeHus 3a/1a4uH, paclio3HaBaTh MaTeMaTHYECKUe (PaKThI U
MaTEMAaTUYCCKUE MOACINU B IMTPUPOAHBIX U O6HIGCTBGHHI)IX
SIBJICHUAX, B UCKYCCTBE; YMEHUE IIPUBOIUTH IIPUMEPHI
MAaTeMaTUYECKUX OTKPBITUH POCCUHUCKON U MUPOBOM
MaTeMaTUYeCKON HayKH.

- YMETb ONEPUPOBATH MOHATUSAMU: CIIy4alHBINA OTIBIT U
CiIy4JaitHOe COOBITHE, BEPOATHOCTD CITY4aifHOTO COOBITHS;
YMETb BBIYUCIIATH BEPOSITHOCTh C UCIOJIb30BAHUEM
rpaduuecKkux METOA0B; MPUMEHITH (POPMYIIBI CIIOKEHUS U
YMHO>KEHUSI BEPOATHOCTEH, KOMOUHATOPHBIE (DAKTHI U
(bopMyIIBI IPU PELICHUH 3a/1a4; OLIEHUBATh BEPOATHOCTH
peasbHbIX COOBITHIT; 3HAKOMCTBO CO CIIy4ailHBIMU
BEJIMYMHAMU; YMEHHUE IPUBOIUTH PUMEPHI IPOSBICHUS
3aKOHA OOJIBIINUX YKCEN B MPUPOAHBIX U OOIIECTBEHHBIX
SBIICHUSX
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0011e00pa3oBaTebHOM OpraHu3aluy U JETCKO-
FOHOULIECKUX OpraHU3alusiX;

- YMEHHE B3aUMO/IEHCTBOBAThH C COLIMAILHBIMU
MHCTUTYTaMH B COOTBETCTBHMHM € UX (PYHKIMAMU
Y Ha3HAYCHUEM;

- TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOMN
NeSITENIbHOCTH;

MaTPUOTUYECKOTO BOCIUTAHMUS:

- ¢OpPMHUPOBAHHOCTH POCCUMCKOM
IpaXXIaHCKOW MIEHTUYHOCTH, TAaTPUOTHU3MA,
YBa)XEHUS K CBOEMY HapoJ1y, YyBCTBA
OTBETCTBEHHOCTH 1epes Poannoi, ropaoctu 3a
CBOM Kpal, cBOI0 PonuHy, CBOH S3BIK U
KYJbTYpY, IPOILJIOE U HACTOAIIEe
MHOTOHAIMOHANIBHOTO Hapoaa Poccuu;

- IEHHOCTHOE OTHOLIEHNE K FOCYAapCTBEHHBIM
CHUMBOJIaM, UCTOPUYECKOMY U IPUPOTHOMY
HacIeANIo, NaMATHUKAM, TPAJAULHSIM HAPOJOB
Poccun, noctuwxkenusim Poccun B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX U TPYAE;

- ujeiiHas yOeKIeHHOCTh, TOTOBHOCTD K
ciyeHuro U 3amure OtedecTsa,
OTBETCTBEHHOCTH 3a €ro cyab0y;

OCBOEHHBIE 00YYaIOIIUMUCS MEXKIPEIMETHBIE
MOHSITUS U YHUBEPCAJIbHBIE YUeOHBIC NEHCTBUS
(perynsiTUBHBIC, TO3HABATEIILHEBIE,
KOMMYHHUKATHBHBIE);

- CIIOCOOHOCTD UX MCIIOJIb30BAHMUS B
NIO3HABATEJIBHOM U COL[UAJIBHOM NMPAKTUKE,
TOTOBHOCTb K CAMOCTOSTEIIBHOMY
IUTAHUPOBAHMIO U OCYLIECTBICHUIO YUeOHOM
NeITeIbHOCTH, OpraHUu3aluK y4eOHOTO
COTPYJHHYECTBA C NENarOTNYECKUMU
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pabOTHUKAMU M CBEPCTHUKAMH, K YJaCTHIO B
NOCTPOSHUN UHIMBUAYaTbHON
00pa30BaTeNIbHOIN TPAaeKTOpUU;

- OBJIQJICHUE HaBbIKaMU y4eOHO-
MCCIIEIOBATENBCKOM, MPOEKTHOM U COLIMAIbHOM
JIeSITEIbHOCTH

OK 07 CopeiicTBoBath
COXPAHEHUIO OKPYKaroLIen
Cpenbl, pecypcocOepekeHuIo,
3¢h(HEeKTUBHO IEHCTBOBATH B
Ype3BBIYAHHBIX CHTYAIHSIX

- HE IPUHUMATD JEHCTBUS, IPUHOCAILINE BPEL
OKpYKalollel cpere;

- YMETb POTHO3UPOBATH HEOIATONPUSITHBIE
9KOJIOTMYECKUE MOCIEACTBHS
MpEeANPUHUMAEMBIX JEHCTBUN, IPEIOTBpAIlaTh
UX;
- pacUIMPUTH OIBIT AESATEILHOCTH
9KOJIOTMYECKON HapaBICHHOCTH;

- pa3pabaThIBaTh IJIaH PEIICHUS TPOOIEMBI C
Y4ETOM aHaJIM3a UMEIOIINXCS MaTEepPUAIIbHBIX U
HEMATEepUAJIbHBIX PECYPCOB;

- OCYILECTBIIATH LIEJICHANPABICHHBIN TOUCK
HepeHoca CpeiCTB U CII0OCOOOB JICHCTBUS B
npodeccuoHanbHyI0 Cpeay;

- YMETh [IEPEHOCUTh 3HAHUS B TIO3HABATEIIbHYIO
U TIPAKTUYECKYIO 00JIaCTH KU3HEACATEIbHOCTH;
- IIpeyiaratb HOBbIE IPOEKTHI, OLIEHUBATh UIEH
C O3ULIMHA HOBU3HBI, OPUTHHAIILHOCTH,
NPaKTUYECKOW 3HAYUMOCTH;

- 1aBaTh OLICHKY HOBBIM CUTYyallMsIM, BHOCUTh
KOPPEKTUBBI B J€SATEINbHOCTD, OLIECHUBATH
COOTBETCTBUE PE3YJIbTATOB LEISIM

- YMETh OTIEPHPOBATH MOHATHAMU: (QYHKITUS, HETTPEPHIBHAS
(byHKUMSL, TPOU3BOIHAS, IEPBOOOpa3Has, ONpeAeICHHBIN
UHTETPaJ; YMETh HAXOUTh MPOU3BOIHBIEC AIEMEHTAPHBIX
(bYyHKITU, HCTIONB3Ys CIIPABOYHBIC MaTEPHAIIBI; UCCIIEIOBATD
B MIPOCTEUIINX CiTydasx (GyHKIMH Ha MOHOTOHHOCTb,
HAXOJIUTh HANOOJIBIINE U HANMEHBINNE 3HAUCHHSI () yHKIINHA;
CTPOUTH TPaPUKH MHOTOUWICHOB C UCTIOJIb30BaHUEM
amrmapara MaTeMaTHYeCKOTO aHAIN3a; TIPUMEHSTh
MIPOM3BOJIHYIO [P PELICHUH 3a/1a4 Ha JBUKEHHE; PelllaTh
MPAKTUKO-OPHUEHTHPOBAHHBIE 33/1a4l Ha HAUOOJIBbIINE U
HAaUMEHbBIINE 3HAUEHUS, Ha HaX0XK/IEHUE yTH, CKOPOCTH U
YCKOPEHUS;

- YMETb OIEPUPOBATH MOHATUSIMU: IBUKEHUE B
POCTPAHCTBE, OI0OHBIE (PUTYPBI B IPOCTPAHCTBE;
MCIIO0JIb30BaTh OTHOIIICHUE TUIOIIA I TOBEPXHOCTEN U
00bEeMOB MOJOOHBIX (PHUTYp MPHU PEIICHUH 3a1a4;

- YMETb BBIYUCIIATH T€OMETPUUECKUE BEIHUMHBI (IUTMHA,
yroJ, miomiaab, 00beM, IIIOaAb IOBEPXHOCTH), UCIIOIb3Ys
M3Yy4eHHbIE (OPMYIIbI U METO/IBI
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2. CTpyKTYypa H cofep:kaHue 00111e00pPa30BaTEIbHOM TUCHUIINHBI

2.1. O0beM IMCHUIIMHBI M BUBI Y4eOHOH padoThl

Bua yueOHoli padoThl

Oovem 6 uacax

O0bem 00pa3oBaTeIbHONH MPOrPaMMBbI U CHUTLTUHBI 320
OcHoBHOe cofep:KaHne 270
B T.U..

TEOpPETHYECKOE 00yueHUe 144
MIPaKTUYECKHUE 3aHSTHSI, B T.4. KOHTPOJIbHbBIE paOOTHI 126
IIpodeccuonaILHO-OPHEHTHPOBAHHOE COAepKaHUe (coaep:KaHue Il 32
PHMKJIATHOT0 MOYJIsT)

B T.U..

TEOpETUYECKOE 00yUeHHE 8
MPaKTHYECCKUE 3aHATUA 24
IIpome:xkyTounasi arrecrauusi 18
B T.4U.

KOHCYJIbTallu! 12
9K3aMCH 6
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2.2. TemaTu4yeckuii JIaH U cOieP:KaHUE TUCIUNIMHBI

Tabnuua 2 — TemaTnueckuii IU1aH JUCHUTLUIUHBI

B T.4. B popme nnp|  KoamuyecTBO ayTUTOPHBIX YACOB
HaumeHnoBaHue pa3iejioB u TeM Wroro akanemu AKTHYECKOil MOAro| Bcero TeopeTH4. NpaKkTHY.
YeCcKHX 4acoB
TOBKHU o0yuenue |3ansartus (KP)
Pasnen 1. [loBTopenne kypca MaTeMaTHKN OCHOBHO# IIKOJIbI 20 10 20 10 10
Tema 1.1 Ilenb u 331241 MaTEMaTHKHU IPU OCBOEHUM CIIEIUATBHOCTU 2 - 2 2 -
Tema 1.2 Uucna u Beiuucienus. Beipaxkenus u npeoOpa3oBaHus 4 - 4 4 -
Tema 1.3. 'eomeTpust Ha MIIOCKOCTH 2 2 2 - 2
Tema 1.4 IlponieHTHBIE BBIYUCIIECHUS 2 2 2 - 2
Tema 1.5 YpaBHEeHHS 1 HEpaBEHCTBA 4 2 4 2 2
Tema 1.6 Cuctembl ypaBHEHUI 1 HEPABEHCTB 4 2 4 2 2
Tema 1.7 BxomHO# KOHTPOJIB 2 2 2 - 2
Pa3nen 2. Crenenu u kopHu. CteneHHasi pyHkuusi 18 8 18 10 8
Tewma 2.1 CrenieHHast yHKIUS, €€ CBOHWCTBA 4 2 4 2 2
Tewma 2.2 [IpeoOpa3zoBaHne BeIpaXKEHUH C KOPHIMH N-OW CTENIEHU 4 2 4 2 2
Tema 2.3 CBolicTBa CTENEHU C PAlMOHAJIBLHBIM U JICUCTBUTEIbHBIM 2 i 5 5 i
MOKa3aTesiMu
Tewma 2.4 Pemenne nppanoHaIbHbIX YPABHECHUN M HEPABEHCTB 4 2 4 2 2
Tewma 2.5 Crenieru u kopHu. CterneHHass QyHKITUS 4 2 4 2 2
Pasjnen 3. [loka3arenbHasi GyHKOus 18 10 18 8 10
Tewma 3.1 IlokazarenbHast QyHKIUS, €€ CBOKWCTBA 4 2 4 2 2
Tema 3.2 Pemennie nokasarenbHbIX YpaBHEHHI U HEPABEHCTB 8 4 8 4 4
Tema 3.3 CucteMbl NOKa3aTeabHbIX YPABHEHHUN 4 2 4 2 2
Tema 3.4 Pemenune 3anau. [TokazarenpHas GyHKINS 2 2 2 2
Pa3nea 4. Jlorapu¢gmsl. Jlorapudpmuyeckas GpyHkuus 26 12 26 14 12
Tema 4.1 Jlorapudpm uucna. JlecATUUHBI UM HaTypalbHbII 4 5 4 5 5
Jorapu¢Mmsl, YUCIIO €
Tema 4.2 CoiictBa norapudmon. Onepanys JorapupMUpOBaHUs 4 2 4 2 2
Tema 4.3 Jlorapudmuueckas QyHKIH, €€ CBOWCTBA 2 2 2
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Tema 4.4 Pemenne norapuMu4eckux ypaBHEHHI U HEPABCHCTB 8 4 8 4 4
Tema 4.5 CucteMsbl JorapuMUUECKUX ypaBHEHUI 4 2 4 2 2
Tema 4.6 Jlorapudmbl B IpupoJe U TEXHUKE 2 2 2
Tema 4.7 Pemenune 3amau.  Jlorapudmer. Jlorapudmuyeckas 9 5 5 5
byHKIHS
Pasgen 5. OcHoBbl TpHUroHomerpuu. TpuroHomerpuyeckue 36 18 36 18 18
GyHKuMuM
Tema 5.1 Tpuronomerpuyeckue (yHKIUHM MPOU3BOJILHOTO YIIA, 4 5 4 5 2
yrcna. Paguannas u rpagycHast Mepa yria
Tema 5.2 OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA.

4 2 4 2 2
PopMyIbl IPUBEICHUS
Tema 5.3 Cunyc, KOCHUHYC, TAHT€HC CyMMBI U PA3HOCTH JIBYX YITIOB 6 4 6 5 4
CHHYC ¥ KOCUHYC IBOMHOTO yryia. @opMysibl NOJOBUHHOIO YITIA
Tema 5.4 ®yukiun, ux cBoiictBa. CriocoObl 3a1aHust GYHKINN 2 2 2
Tema 5.5 TpuroHomerpuyeckue GyHKIMH, KX CBONCTBA U Tpaduku 2 2 2
Tema 5.6 IIpeoOpasoBanne rpaduKkoB TPUTOHOMETPHUUECKUX 2 9 5 5
GbyHKIUH
Tema 5.7 Onucanue NPOU3BOACTBEHHBIX IMPOIECCOB C MOMOIIBIO 2 5 5
rpagukoB HyHKITHI
Tema 5.8 O6paTHBIC TPUTOHOMETPUUYECKHE QYHKITUN 2 2 2
Tema 5.9 TpuroHoMmerpruyeckue ypaBHEHUS U HEPABEHCTBA 8 4 8 4 4
Tema 5.10 CucTemMbl TPUTOHOMETPHYCCKUX YPaBHECHUM 2 2 2 2
Tema 5.11 Pemenue 3amady. OCHOBBI  TPUTOHOMETPHHU. 5 5 5 5
Tpuronomerpuyeckue GyHKIUU
Paszgen 6. Kommiexkcuble uynciia 6 2 6 4 2
Tema 6.1 KomruiekcHble yncia 4 2 4 2 2
Tema 6.2 [IpuMeHEHNE KOMITJICKCHBIX YHCEI 2 2 2
Pa3gen 7. YpaBHeHHsI M HEPABEHCTBA 28 14 28 14 14
Tema 7.1 PaBHOCHIBHOCTH YypaBHEHMH M HepaBeHCTB. OOmue 6 5 6 4 2
METO/IbI pellIeHHs
Tema 7.2 I'padmueckuii MeTo]1 pelieHUs] ypaBHEHHH, HEPaBEHCTB 6 2 6 4 2
Tema 7.3 YpaBHeHUsI U1 HEPABEHCTBA C MOAYIIEM 4 2 4 2 2
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Tema 7.4 YpaBHeHUs 1 HEpABEHCTBA C TapaMeTpamMu 4 2 4 2 2
Tema 7.5 CocraBienue u pemieHue npo(ecCHOHAIBHBIX 3a/1ad C 4 4 4 4
MTOMOIIIBIO0 YPABHEHUH

Tema 7.6 Pemienue 3aga4. YpaBHEHHS 1 HEPABCHCTBA 4 2 4 2 2
Pasnen 8. [lpousBonnas GpyHKIMHU, ee IPUMEHEHHE 32 16 32 16 16
Tema 8.1 [Ilonste mpousBogHoi. Popmynbl U IpaBHiIa 4 5 4 5 2
T hepeHInPOBaHMs

Tema 8.2 IIpon3BoiHbBIE CyMMBI, pa3HOCTH NPOU3BENIEHUS, YACTHOTO 4 2 4 2 2
Tema 8.3 Ilpou3BoaHble  TPUTOHOMETPUYECKUX  (PYHKLHUH. 9 9 5 2
IIpousBoHas cnoxHOW PyHKIMH

Tema 8.4 Tlonsrue o HenpepbIBHOCTU (DyHKIIMU. MeTo HHTEpBaJIOB 2 2 2

Tema 8.5 I'eomerpuueckuii 1 pU3NUECKUI CMBICT TPOU3BOJHOMN 4 2 4 2 2
Tema 8.6 duznueckuii cMbICI MPOU3BOAHON B MPO(heCcCHOHATBHBIX 2 9 5 2
3a/1auax

Tema 8.7 MoHOTOHHOCTB (YHKITUH. TOUKM SKCTpeMyma 4 4 4

Tema 8.8 VMccinenoBanue GhyHKIMH U TOCTPOCHKE rPadUKOB 2 2 2 2
Tema 8.9 Haubosbiiee u HauMeHblIee 3HaYeHUS QyHKITUN 2 2 2

Tema 8.10 %Iaxomz[eﬂme ONTUMAJIBHOTO pe3yJibTara C IMOMOIIbIO 2 9 5 5
MIPOM3BOJHON B MPAKTUYECKUX 3a/1a4ax

Tewma 8.11 Pemenue 3amau. [IpousBogHas GyHKIMHU, €€ TPUMEHEHUE 4 2 4 2 2
Pa3nen 9. [lepBooOpasHasi yHKIHNHU, ee IPUMEHEHHE 16 8 16 8 8
Tema 9.1 IlepooOpaznas ¢ynkuun. IlpaBmwia HaxoXaeHHS 4 4 4
IepBOOOPA3HBIX

Tema 9.2 IInomans kpuBoauHerHo# Tpanenuu. @opmyna Herotona 2 5 2

— JleitOHUIA

Tema 9.3 HeonpeneneHHbIN U ONMPEACIICHHBI HHTETPAJTBI 4 4 4 4
Tema 9.4 Tlonarue 00 ompeneIeHHOM HHTErpajie Kak IUIOIIaIn 2 5 5
KPHUBOJIMHEHHON Tpaleluu

Tema 9.5 OnpeneneHHplil HHTETpaAJl B KU3HU 2 2 2 2
Tema 9.6 Pemenue 3anau. IlepBooOpa3zHas (yHkuuu, ee 5 5 5 2
IPUMEHEHHE

Pa3nes 10. MHuoxkecTBa. Jy1eMeHThI TEOPHH rpadoB 8 4 8 4 4
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Tema 10.1 MHoxecTBa 2 2 2

Tema 10.2 Onepanuu ¢ MHOXECTBAMHU 2 2 2 2
Tewma 10.3 I'padnr 2 2 2

Tema 10.4 Pemenne 3agau. Muoxectsa, I'padbl 1 ux npumeHenne 2 2 2 2
Pazpen 11. 3?6MCHTLI KOMOMHATOPMKH, CTATUCTUKHA U TEOPHHU 20 10 20 10 10
BePOSITHOCTEIH

Tema 11.1 OcHOBHBIE TOHATUSI KOMOWHATOPUKH 4 2 4 2 2
Tema 11.2 CoObiTHe, BeposSTHOCTH cOObITUS. CllOXKEeHHuEe U 4 2 4 5 2
YMHOEHHUE BEPOSITHOCTEN

Tema 11.3 BeposTHOCT B mpodecCHOHATBHBIX 3aa9ax 2 2 2 2
Tema 11.4 JluckperHas ciydailHass BeJIMYMHA, 3aKOH €€ 5 5 5
pacnpeeneHus

Tema 11.5 3amaun MaTeMaTHYECKON CTATUCTUKHU 2 2 2

Tema 11.6 CoctaBneHue TabauIl U AHarpaMM Ha MIPAKTUKE 2 2 2 2
Tewma 11.7 Pemienue 3amay. DneMeHThl KOMOMHATOPUKH, CTATUCTUKHI 4 9 4 5 5
Y TEOPUH BEPOSITHOCTEN

Pa3nen 12 IlpsiMble ¥ MJI0CKOCTH B IPOCTPAHCTBE 20 10 20 10 10
Tema 12.1. OCHOBHI:IC NMOHATHUSL cTepeomeTpun. Pacnonoxenue 2 5 5

MPSIMBIX U MJIOCKOCTEHN

Tema 12'% [TapannensHOCTh TOPSAMBIX, OPSIMOM W TJIOCKOCTH, 6 9 6 4 5
TJI0CKOCTEH

Tema 12.3. [leprieHAUKYIASIPHOCTD IPSAMBIX, IPSIMOM U TIJIOCKOCTH, 2 5 5

TJI0CKOCTEH

Tema 12.4. Teopema 0 Tpex NepreHANKYIIpaX 4 2 4 2 2
Tema 12.5. IlapamnensHbie, NepHEHAUKYISIPHbBIE, CKPEIIMBAIOIIUECS 4 4 4 4
psIMBIE

Tema 12.6. Pemenue 3anau. [IpsMbie v MIIOCKOCTH B IPOCTPAHCTBE 2 2 2 2
Pa3gen 13. KoopauHaThl M BEKTOPHI 16 8 16 8 8
Tema 13.1 JlexapToBBl KOOpAHWHATHI B MpocCTpaHcTBe. PaccrosHue 4 2 4 5 5
MEeXIy IByMs ToukaMu. KoopauHaThl cepeiiHbl OTpe3ka

Tema 13.2 BekTopbl B IpOCTpPaHCTBE. 6 5 6 4 2

Yron MCKIY BECKTOpAMH. CI(aJ'I}IpHOC MMPON3BCACHNC BCKTOPOB
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Tema 13.3 IlpakTuko-opueHTUPOBAaHHBIE 337a4l HAa KOOPAWHATHOMN
IJIOCKOCTH

Tema 13.4 Pemenue 3anau. KoopauHartel v BEKTOPBI

N B

Pa3gen 14. MHOrorpaHHMKH M Tejia BpalleHust

w
oo

[EY
(00]

20

Tema 14.1 Bepinnsbl, pedpa, rpaHi MHOTOTPaHHHKA

Tema 14.2 Ilpusma, ee cocrasustomue, cedenue. llpsmas u
IpaBHJIbHAs NPU3MBI

Tema 14.3 [Mapamnenenunen, kyo. Ceuenue Ky0a, mapajyiesienunea

Tema 14.4 Ilupamupma, ee cocrapisroniue, ceueHue. I[IpaBuibHas
MUpaMujia. YceueHHas upaMua

NN NN

Tema 14.5 bokoBas ¥ 10JIHAsI IOBEPXHOCTh MPHU3MBI, TUPAMUIbI

Tema 14.6 Cummerpus B KyOe, napauieienumnene, IpuUsMe,
nupamuie

Tema 14.7 [Ipumepsl cuMMeTpHii B npodeccun

Tema 14.8 [IpaBuiibHbICE MHOTOTPAHHUKH, UX CBOMCTBA

Tema 14.9 Hmmmnap, ero cocrapisomue. CedeHue MUInHIpa

Tema 14.10 Konyc, ero cocrapisitomue. CeueHue kKoHyca

Tema 14.11 Yceuennnliii koHyc. CeuyeHHe YyCEYEHHOTO KOHYyCa

AINININ

AINININ

Tema 14.12 [llap u cdepa, Ux ceUeHH

Tema 14.13 Ilouarue o0 o0Owbeme Tena. OTHouleHHE OOBEMOB
MOAOOHBIX TEN

Tema 14.14 O6beMbI U TUTOIIAAM TIOBEPXHOCTEH Tel

Tema 14.15 KoMmOnHanum MHOTOI'PAHHUKOB U TEJT BPAIICHHS

Tema 14.16 I'eomeTpuyeckre KOMOMHAITUM Ha MPAKTHUKE

Tema 14.17 Pemenue 3aga4. MHOrOrpaHHUKY U TeJla BpallleHUs

NINNIN

NINNING N (NBEINEININ DN NN DN N

NINININ

KoncyabTanum

IK3aMeH

I DN LI DS DS SIS ENT NI N O U Ol Y SRR TIPS

Bcero no nucunniinae

320

150

302

152

150

27



Ta6auna 3 - Coaepxkanue (McUMIVINHBI «MaTeMaTHKa»

HaumenoBanue pa3aesioB Coaepixkanue yueOHOro MaTepuajia (0CHOBHOe U NpogeccHnoHaIbHO- O0bem dopmupyemble
U TeM OPHEHTHPOBAHHOE), JIA0OPATOPHBIE U NPAKTHYECKHE 3aHATHS, NPUKJIAIHOM 4acoB KOMIIeTeHIIH U
MOAYJb (IPH HAJIMYHH)
1 2 3 4
OcHoBHoOe coepxkaHue
Pasnen 1. [loBTopenne kypca MaTeMaTHKN OCHOBHO# IIKOJIbI 20 OK-01, OK-02,
Tema 1.1 CopepxaHue yueOHOTro Marepuala 2 OK-03, OK-04,
Llenp n 3agaun 1. ba3oBble 3HAHHSI M YMEHHMSI MO MaTeMaTHKe B TPO(ECCHOHATBHOW M B 2 OK-06, OK-07
MAaTeMATHKH IIPH OCBOEHUHM | TIOBCEJHEBHON JIEATEIEHOCTH. JP 3,4,6,7,8, 13,
CHeualbHOCTH JIP-KK 1,
Tema 1.2 Cozepxanue yueOHOTO MaTepuaa 4 JIP-COII-1-3
Uucna v BEIUMCIEHUS. 2. JleiicTBHSI HaJ MNOJOXKHUTEJIbHbIMM W OTPULATEJbHBIMH YHCJIAMH, 2
Beipaxenus u O0OBIKHOBEHHBIMU U IECATUYHBIMU APOOSIMHU.
npeobpazoBaHus 3. JlelCTBHUA CO cTeneHsAMU, GOPMYJIbl COKPAIIIEHHOT0 YMHOKEHH S 2
Tema 1.3. Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue nPuUKIAOHO20 2
['eomeTpust Ha INIOCKOCTH | MOOY/11)
B TOoM uMcie, NPAKTUYECKUX 3aHATHI 2
II3Ne 1 Buabl miiockux Guryp v ux miomaib. 2
[IpakTrKO-OpHUEHTHPOBAHHBIE 337a4U B KypCce€ FT€OMETPUH HA MIJIOCKOCTH
Tema 1.4 Copepxanue yueOHOTro Marepuaiia 2
[IpouieHTHBIEC BEIYKMCICHUS | B TOM 4mciIe, NPAKTHYECKUX 3aHATHI 2
113 Ne 2 IIpocThie U CI0KHbIE NIPOUEHTBI 2
[IpocThie mpo1eHTHI, pa3Hble crIOCOObI UX BhIUUCIEHUs. CI0XKHBIE TPOIEHTHI
Tema 1.5 Copeprxanue yueOHOTO MaTepuaa 4
VYpaBHenus U HepaBeHCTBa | 4. JInHeliHbIe, KBA/IPATHBIE, IPOOHO-JIHHEIiHbIe YPABHEHHSI M HEPABEHCTBA 2
B TOM unciie, npaKTUYeCKUX 3aHATHI 2
II3 Ne3 Pemienue ypaBHeHHIT 1 HEPABEHCTB 2
Perenrie TMHENHBIX, KBaJIPaTHBIX, IPOOHO-TMHEHHBIX YPAaBHEHU U HEPABEHCTB
Tema 1.6 ConepxaHue yueOHOro Marepuana 4
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Cucrembl ypaBHEHUHN U

5. Cnoco0Obl penieHusi cMcTeM JIMHEHbIX ypaBHeHui. [lonsTus: marpuna 2x2 u

HEPABEHCTB 3x3, onpenenutens Marpuubl. Meron 'aycca. Cuctembl HEMMHEHHBIX ypaBHEHUI.
CucreMbl HEpaBEHCTB
B Tom YuCjie, IPAKTHIECCKUX 3aHATHH 2
[13 Ne 4 Pemienue cucteM JIMHEHHBIX YPABHEHUM U HEPABEHCTB 2
Tema 1.7 Coneprxanue yueOHOTO MaTepuasa 2
BxoH011 KOHTpOJIB B ToM unciie, NPAKTUYECKUX 3aHATHIH 2
I13 Ne 5 KonrpoabHas pa6ora Ne 1 2
Borunicnenuss u mpeoOpa3oBaHus. YpaBHEHHMsS U HepaBeHCTBa. leomerpus Ha
MIJIOCKOCTH
Paszpnen 2. Crenenu u KopHu. CreneHHasi QyHKIUA 18 OK-01, OK-02,
Tema 2.1 CopepxaHnue yueOHOro Marepuaia 4 OK-03, OK-04,
Crenennas QyHKums, ee 6. lonsiTHe KOpHs N-0ii cTeneHu U3 AeiicTBUTEILHOrO Yncaa. Dynkmun y=Vx , 2 OK-06, OK-07
CBOWCTBa uXx cBoMcTBa U rpaduku. CBOMCTBA KOPHS N-0i CTETICHU JIP 3,4,6,7,8, 13,
B ToM 4HciIe, MPAKTHYECKUX 3AHATHIH 2 JIP-KK 1,
I13 Ne 6 CroiicTBa KOpHS N-0if CTENIEHN 2 JIP-COII-1-3
Tema 2.2 CopepxaHnue yueOHOro Marepuaia 4
[IpeoGpaszoBanue /. IlpeoOpa3oBaHyne HPPALMOHAIbHBIX BbIpAaKeHHIl 2
BBIPQ)KCHUH C KOPHAMU N- | B TOM 4mciie, MPAKTHYECKHX 3AHATHI 2
OH CTENEHH I13 Ne 7 IIpeobpazoBaHyie HpPAITMOHAIBHBIX BRIPAKEHUN 2
Tema 2.3 Copepxanue yueOHOTro MaTepuaa 2
CBOJiCTBa CTEIEHU C 8. IlonsiTMe cTemeHW ¢ JIIOOBIM PaIHOHAJBHBIM NoKa3aTeneM. CTElCHHbBIC 2
palMOHANIbHBIM U (yHKIIMH, UX CBOMCTBA U IpaduKu
JNENCTBUTEIbHBIM
MOKa3aTeIsiMu
Tema 2.4 CopepxaHnue yueOHOro MaTepualia 4
Pewrenne 9. MeToabl pelieHHs1 HPPALMOHAJIBHBIX YPABHEHH 1 HEPABEHCTB 2
UppalMOHAIBHBIX PaBHOCHIIBHOCTD HPPALIMOHAJIBHBIX YPABHEHUI U HEPABEHCTB. METO Il X pELICHMUS.
YPaBHEHUH U HEPABEHCTB B ToMm 4nciie, NpaKTHYECKUX 3aHATHIH 2
I13 Ne8 Pemrenue nppanyioHalIbHbIX YPAaBHEHUN U HEPABEHCTB 2
Tema 2.5 Copepxanue yueOHOTO MaTepuaia 4
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CreneHu ¥ KOpHHU.
Crenennast GyHKIUSA

10. Onpenenenue creneHHoi pyHkiun. Vcroib30BaHne €€ CBOMCTB IPH PEIICHUH
YPaBHEHUI U HEPABEHCTB

B Tom Yucjie, IPAKTHIECCKUX 3aHATHH 2
I13 Ne 9 KonTponbHas pabota Ne 2 2
Pazjen 3. Iloka3arenbHas GyHKuus 18 OK-01, OK-02,
Tema 3.1 CopepxaHnue yueOHOro Marepuaia 4 OK-03, OK-04,
[TokazatenbHast pyHkuusa, | 11. CTenmeHb ¢ MPOU3BOJILHBIM Je€lCTBUTEIbHBIM NMoKa3arenaeM. OmnpeeieHue 2 OK-06, OK-07
ee cBoiicTBa MOKa3aTeNbHON (YHKIUH, e CBOMCTBA M rpauk. 3HAKOMCTBO C MPUMEHCHHEM JIP 3,4,6,7, 8, 13,
MOoKa3aTeabHOW (yHKIMU. PelieHne mokasaTreabHbIX YpaBHEHUN (YHKIHOHAIBHO- JIP-KK 1,
rpaduIeCcKuM METOJI0OM JIP-COII-1-3
B Tom YUCJTIEC, MPAKTHYECCKUX 3aHATHH 2
I13 Ne 10 TIpeoOpa3oBaHre MOKA3aTEIbHBIX BBIPAKEHUN 2
Tema 3.2 CopepxaHue yaeOHOTO MaTeprala 8
Pemenne nokaszarensHelx | 12 PemieHne moka3aTesIbHBIX YpPaBHEHHMIi METOJIOM YpaBHHBaHUS TOKa3aTeleH, 2
YPaBHEHMI U HEPABEHCTB | METOJIOM BBEJICHHSI HOBOH TIEPEMEHHOM, (DYHKIIMOHAIHHO -TPAPHUUECKUM METOJIOM.
13 MeTtoanbl penieHHsi MOKA3aTeJIbLHbIX HEPABEHCTB 2
B ToM unciie, MPAaKTHYECKHX 3aHATHI 4
I13 No 11 Pemennie nokazaTenbHbIX YpaBHEHUH 2
I13 No 12 Pemenuie nokasaTeabHbIX HEPABEHCTB 2
Tema 3.3 Copepxanue yueOHOro Marepuaia 4
CucreMmsbl nokasaresbHpIX | 14. MeToabl pelieHrsi CHCTEM MOKA3aTeJIbHBIX YpaBHEHHii 2
ypaBHEHUH B TOoM uMcie, NPAKTUYECKUX 3aHATHI 2
I13 Ne 13 Penienue cucTeM N0Ka3aTeabHbIX YPaBHEHUM 2
Tema 3.4 CopepxaHnue yueOHOro Marepualia 2
Pemenue 3amau. B TOM uncIie, IpaKTUYECKUX 3aHATHI 2
[ToxasarenpHas HyHKIMSA 13 Ne 14 KonTpoabsHasi padora Ne 3 2
Pemenne mnoka3aTeNbHBIX YpaBHEHHMH METOJOM YpaBHHBAHHUS TOKazaTeled u
METOJIOM BBEJICHUS HOBOW NTEpEMEHHON. Pelllenne nokasareabHbIX HEPABEHCTB
Pa3nea 4. Jlorapu¢gmsl. Jlorapudpmudeckas GpyHkuus 26 OK-01, OK-02,
Tema 4.1 Copepxanue yueOHOTO MaTepuana 4 OK-03, OK-04,
Jlorapudm uncia. 15 Jlorapudm uncia. JlecsTHYHbIN U HATYPATBHBIN JOrapu(Mbl, YHCIIO € 2 OK-06, OK-07
Jecatnunbiii 1 B ToMm unciie, npaKTH4YeCKUX 3aHATHIH 2 JIP 3,4,6,7,8, 13,
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HaTypanbHbI Jorapudmel, | [13 Ne 15 Beruncnenue norapudma uncia 2 JIP-KK 1,
YHCIIO € JIP-COII-1-3
Tema 4.2 CopepxaHue yaeOHOT0o MaTepralia 4
CaoiicTBa orapugpmos. 16 CoiicTBa Jorapugmon. Oneparus JorapuhMUPOBaHUSI. 2
Oneparust B ToM umC/Ie, MPAKTHYECKUX 3aHSATHI 2
sorapu(pMUpOBAHUS I13 Ne 16 Ilpumenenue cBOWCTB joraprdma i BIYUCICHUH. 2
Tema 4.3 Conepkanne yaeOHOro MaTepuasa 2
Jlorapudmuueckas 17 Jlorapupmuueckast pyHKIUS U €€ CBONCTBA 2
(GyHKIMS, €e CBOMCTBA
Tema 4.4 Coneprkanue yaeOHOTo MaTepuasa 8
Pemrenne 18. Ilonsitue norapugmuyeckoro ypapuenus. Onepanyisi HOTCHIIMPOBAHMUSL. 2
JorapuQpMUIECKUX 19 Tpu ocHOBHBIX MeTOAa pelieHHss JorapupMHUYecKHX YpPaBHEHUIA: 2
YPaBHEHUH U HEPABEHCTB | (hYyHKIMOHAIBHO-TPAQUIECKHii, METO MOTEHIIMPOBAHWUS, METOJ BBEICHHsS HOBOW
nepeMeHHol. Jlorapudmuueckue HepaBeHCTBA
B ToM 4Hc/Ie, MPAKTHYECKUX 3AHATHIH 4
I13 Ne 17 Pemenue norapu(yMUIeCKuX ypaBHCHUM 2
I13 Ne 18 Pemenue norapuMuIecKux HEPaBEHCTB 2
Tema 4.5 CopepxaHnue yueOHOro Marepuala 4
Cucremsl 20 AgropurM = pemieHMsi  CHCTeMbl  ypaBHeHHMH.  PaBHOCHJIBHOCTB 2
Jorapu(pMUIECKUX Jorapu(MHUUECKUX YpaBHEHUN U HEPABEHCTB
ypaBHEHU M B TOoM uMcie, NPAKTUYECKUX 3aHATHI 2
I13 Ne 19 Pemenue cuctem sjorapupMUYECKUX YpPaBHEHUI H HEPABEHCTB 2
Tema 4.6 Ilpogheccuonanvno-opuenmuposarnnoe cooepricanue (cooeprcanue nPUKIAOHO20 2
Jlorapugmsl B Ipuposie U | MoOy/is)
TEXHUKE 21 IIpumenenue Jorapudpma. Jlorapudmuueckas crnupaib B mnpupone. Ee 2
MaTE€MaTHUYECKHE CBOIICTBA
Tema 4.7 CopepxaHnue yueOHOro MaTepuaiia 2
Pemienue 3agauy. B TOM unciie, npaKTUYeCKUX 3aHATHI 2
Jlorapugmst. 113 Ne 20 KontpoabHas pabdora Ned
Jlorapupmuueckas Jlorapudpmuueckas GpyHkuus. Pemenune npoctedmumx gorapupMUUecKux ypaBHeHUN
GbyHKIHS
Pa3gen 5. OcHoBbI TPpUTOHOMeTpHH. TpUroHOMeTpHYeCKHE PYHKIIUHT 36 OK-01, OK-02,
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Tewma 5.1 Conepkanne yueOHOTO MaTepualia 4

Tpuronomerpuueckue 22 Paguannasi mepa yria. [loBopoT Touku BOKpyr Hadasia koopauHat. OnpeneneHue 2

(GyHKIIMY OPOU3BOJILHOIO | CHHYyCA, KOCHHYCA, TAHT€HCA M KOTaHreHca. 3HaKH CHHYCa, KOCHHYyCa, TAaHTeHCa W

yria, yncna. Pagquannas 1 | koTaHreHca o 4eTBepTsIM. 3aBUCUMOCTh MEXKAY CHHYCOM, KOCHHYCOM, TAHT€HCOM H

rpajycHas Mepa yria KOT@HI'€HCOM OJHOTO M TOTO € yIria
B Tom Yucjie, NPAaKTHIECCKUX 3aHATUH 2
I13 Ne 21 PagmanHas v TpajiycHasi Mepa yria 2

Tema 5.2 Coneprxanue yueOHOTO MaTepuasa 4

OcHoBHbIE 23 Tpuronomerpuieckue ToxaecTsa. CUHYC, KOCUHYC, TAHT€HC U KOTAHT€HC yITIOB 2

TPUTOHOMETPHUECKHE o ¥ - o.. DOPMYIIBI PUBEICHUS

TOXKAECTBA. B TOoM uMciie, TPAKTUYECKUX 3aHATHI 2

DopMyITbI IPUBECHUS I13 Ne 22 OcHOBHBIE TPUTOHOMETPHUYECKHE TOXKIECTBA 2

Tema 5.3 Coneprxanne yaeOHOTO MaTepHasa 6

Cunyc, kocuHyc, TanreHc | 24 Cymma M pa3HocTh cuHycoB. CymMma B pa3HOCTh KOCHHYCOB. CHHYC M KOCHHYC 2

CYMMBI ¥ Pa3HOCTH ABYX nsoriHoro yrma.  ®opmynel  monoBwHHOTO yrma. I[IpeoOpazoBaHusi  CyMMBI

YIJIOB TPUTOHOMETPUUYECKUX (YHKIMI B TNPOU3BEACHHE M TPOU3BEIACHHUS B CYMMY.

CHHYC ¥ KOCUHYC BoipaxkeHue TpuroHoMerpuueckux GYHKUMA Yepe3 TaHIeHC IOJIOBUHHOTO

OBOWHOTO yrna. @opMylbl | apryMeHTa.

MOJIOBMHHOIO yIla B ToM umHc/Ie, NPAKTHYECKUX 3aHSI THIA 4
I13 Ne 23 TIpeoOpa3zoBaHus MPOCTEHIIMX TPUTOHOMETPUUECKUX BBIPAKCHHI 2
13 Ne 24 TlpumeHeHHE TPUTOHOMETPUYECKHX (QOpMYyIT I MpeoOpa3oBaHUs 2
BBIPAYKCHU I

Tema 5.4 Copeprxanue yueOHOTO MaTepuaa 2

@yHKIMHU, UX CBOMCTBA. 25 OOaacTep omnpenejieHUsT M MHOXKeCTBO 3HaueHul QyHkumii. YETHOCTS, 2

CrniocoObI 3a1aHUA HEUETHOCTb, MEPUOANYHOCTD PyHKIHI. CriocoObI 3a1anus GYHKIUN

byHKuni

Tema 5.5 Copepxanue yueOHOT0O MaTepuaiia 2

Tpuronomerpuyeckue 26 OOaacTb ompenejieHUsIT W MHOMXECTBO 3HAYEHMH TPUTOHOMETPHYECKHX 2

(GyHKIIMH, UX CBOHCTBA U ¢ynkumii. Y¢THOCTh, HEUETHOCTD, IEPUOTUTIHOCTH TPUTOHOMETPUUECKUX (DYHKITHIA.

rpaduxu CBoiicTBa u rpadukn QYHKIMN y = cos X, y =sin X, y =tg X, y = ctg X.

Tema 5.6 Conepxanue yueOHOro Marepuana 2
B TOM uynciie, npaKkTUYeCKUX 3aHATHI 2

OK-03, OK-04,
OK-06, OK-07

JIP 3,4,6,7,8, 13,
JIP-KK 1,
JIP-COII-1-3
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[IpeobpazoBanue

I13 Ne 25 TpeobpazoBanue rpadukoB TPUTOHOMETPHUIECKUX (PYHKIIUN

rpaduKoB Cxarue u pacTspkeHHe rpauKkoB TPUTOHOMETPUIECKUX (DYHKIIUH.

TPUTOHOMETPHUECKHUX

byHKIHHA

Tema 5.7 Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooepricanue nPUKIAOHO20 2

Onucanne M00yns)

MIPOU3BOACTBEHHBIX 27  MHcnogb3oBaHue  CBOWCTB  TPUIOHOMeTpPHYeCcKHX  (QyHKHMH B 2

MIPOLIECCOB C TIOMOIIBIO npogeccuoHaTbHBIX 3aJa4ax

rpaduxoB GyHKUIUN

Tema 5.8 Coneprxanne yaeOHOTO MaTepHasia 2

ObpatHble 28 O0parHble TpuroHoMerpudeckue pynkuuu. x ceoiictsa u rpadguxu 2

TPUTOHOMETPHUECKHE

GbyHKIIMHN

Tema 5.9 Coneprxanne yaeOHOTO MaTepHasa 8

Tpuronomerpuyeckue 29 IlpocTreiiniue TPUTOHOMETPUYECKHE YPABHEHUSA 2

YPaBHEHHs M HEPABEHCTBA | YpaBHEHHE COS X = a. YpaBHEHHUE Sin X = a. YpaBHEHHE tg X = a, ctg X = a.
30 IlpocTeiinue TPUTOHOMETPHYECKHE HEPABEHCTBA 2
B ToM 4Hc/Ie, MPAKTHYECKUX 3AHATHIH 4
113 No 26 Pemenue npocTelmmx TPUrOHOMETPUYECKUX YPABHEHU M HEPABEHCTB 2
113 Ne 27 PemieHue TpPUroHOMeTPHYECKUX YPABHEHUM 2
Pemenne TPUrOHOMETPUYECKUX YPAaBHEHHMM OCHOBHBIX THUIIOB: MPOCTEUIINE
TPUTOHOMETPUYECKUE YPaBHEHHUs, CBOJAIIMECS K KBaJpaTHbIM, peElIaeMble
pa3yIoKEHUEM Ha MHOXHUTENH, OTHOPOIHBIE.

Tema 5.10 Copeprxkanue yueOHOT0 Marepuaiia 2

Cucrembl B TOM 4mcie, IpaKTUYECKUX 3aHATHI 2

TPUTOHOMETPUIECKUX 13 28 Cuctemsbl IpOCTENIINX TPUTOHOMETPUYECKUX YPaBHEHUI 2

ypaBHEHUI

Tema 5.11 Conepxanue yueOHOro Marepuana 2

Pemenne 3agad. 0CHOBEI B TOM unciie, npaKTUYeCKUX 3aHATHI 2

TPUTOHOMETPHH. 113 Ne 29 Konrposabnast padora Ne § 2

Tpuronomerpuueckue IIpeobpazoBanue TPUTOHOMETPUUYECKHUX BBIPAKCHU. Pemenune

QyHKIHH TPUTOHOMETPUUYECKUX YPABHEHHUM M HEPABEHCTB B TOM YKCJIE C UCIOJIb30BAHUEM
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‘ CBOWCTB (DYHKITHIA

Pa3gen 6. KommiekcHble ynciia 6
Tema 6.1 Conepkanne yueOHOTO MaTepuaa 4 OK-01, OK-02,
Kommexkcusie uncia 31 IlonsiTHe KOMILIEKCHOTO YucJaa. CONpsHKEHHBIE KOMIUICKCHBIE YUCIa, MOAYIb U 2 OK-03, OK-04,
apryMeHT KOMIUIEKCHOro uucna. dopma 3anmucu  KOMIUIEKCHOTO — 4HMCTa OK-06, OK-07
(reomeTpudeckasi, TPHTOHOMETpUUECKasl, airedpanyeckas). JIP 3,4,6,7,8,13,
B ToM umciie, MpaKTHYECKUX 3aHATHI 2 JIP-KK 1,
I13 Ne 30 Apudmerrdeckue IeHCTBHS ¢ KOMIUIEKCHBIMU YUCTAMU 2 JIP-COII-1-3
Tema 6.2 Coneprxanne yueOHOTO MaTepuasa 2
[IpumeneHne 32 BbInoIHEHHE PpacyeToB ¢ MOMOIIBIK KOMILUIEKCHBIX 4YHcesa. [Ipumepsl 2
KOMIUIEKCHBIX YHCEIl WCTIOJIh30BaHUS] KOMIUIEKCHBIX YHCEIT
Pa3znes 7. YpaBHeHUSI M1 HEPABEHCTBA 28 OK-01, OK-02,
Tema 7.1 CopepxaHue yueOHOTro Marepuala 6 OK-03, OK-04,
PaBHOCHMIIBHOCTB 33 PaBHocMiIbHOCTHL ypaBHeHHH M HepaBeHcTB. OmnpeneneHus. OCHOBHbIE 2 OK-06, OK-07
ypaBHEHHI M HEPABEHCTB. | TeOpPEMbI PABHOCHIILHEIX NIEPEX0aX B yPABHEHHAX U HEPABEHCTBAX. JIP 3,4,6,7,8, 13,
OOwue meTozsl pemenus | 34 OGue MeToabl PellieHdsi YPABHEHMIl: TEPEX0] OT paBeHCTBA (YHKIMH K 2 JIP-KK 1,
PaBEHCTBY AapryMEHTOB JUIi MOHOTOHHBIX (DYHKIMH, METOH pa3IoKeHHs Ha JIP-COII-1-3
MHOXXHUTEJIM, METOJT BBEJICHUSI HOBOW MEPEMEHHOH, (YHKIIMOHAIBHO-TpapuIecKuii
METOJ
B TOoM uMcie, NPAKTUYECKUX 3aHATHI 2
I13 No 31 Penienue ypaBHEHUH 1 HEPABEHCTB 2
Tema 7.2 Copepxanue yueOHOTro Marepuaiia 6
I'padmyeckuii meTos 35 OO0mme MeToabl pelIeHUs] HEPABEHCTB: IEPEX0j] OT CpPaBHEHHUs] 3HAUYCHHI 2
pelleHns ypaBHEHUH, (GyHKIMI K CpaBHEHHUIO 3HAY€HUN apryMEHTOB JUII MOHOTOHHBIX (DYHKIIUH, METOJ
HEPaBEHCTB MHTEPBAJIOB, PYHKIIMOHATBHO-TpaQUUECKUl METOJ.
36 I'padpmuecknii MeTo] pelieHNs] YPABHEHUI U HEPABEHCTB 2
B TOM u4mcIie, IpaKTUYECKUX 3aHATHI 2
I13 Ne 32 Penienue ypaBHEeHHI U HEPaBEHCTB IpapUUECKUM METOJIOM 2
Tema 7.3 Conepxanue yueOHOro Marepuana 4
VYpaBHenus u HepaBeHCTBa | 37 Omnpenenenue moay.asi. Packpeitue momyns mo ompeneneHuro. IIpocreifmme 2

C MOZyIIeM

YpaBHCHHA U HCPABCHCTBA C MOJYJICM. HpI/IMeHeHI/IC PAaBHOCHIIBHBIX TIEPECXONOB B
ONPCACIICHHBIX THUIIAX ypaBHCHI/Iﬁ 1 HCPABCHCTB C MOYJICM
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B Tom YuCjie, IPAKTHIECCKUX 3aHATHH

[13 Ne 33 Pemienue ypaBHEHUN 1 HEPABEHCTB C MOJYJIEM

Tema 7.4
VYpaBHEHMS U HEPABEHCTBA
C mapameTpamu

Cojneprkanue y4eOHOTo Marepuaia

38 3naxkomcTBO ¢ mapamerpoM. [lpocreiine ypaBHEHUS M HEpaBEHCTBa C
napaMeTpoM

N A (NN

B Tom Yucjie, IPaKTHIECCKUX 3aHATHH 2
I13 Ne 34 Pemienue ypaBHEHUI 1 HEPABEHCTB C MapaMeTpamMu 2
Tema 7.5 Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooepricanue nPUKIAOH020 4
CocragieHue 1 perieHne Mo0yns)
npodecCHOHATBHBIX 3a/1a4 | B TOM 4mciie, MPAKTHYECKUX 3aHATHIA 4
C IOMOMIBIO YPABHEHUH I13 Ne 35 Pemenue TeKCTOBBIX 3a]1ad IPO(eCcCHOHATBLHOTO CO/Iep KaHus 2
I13 Ne 36 Pemenune TeKCTOBBIX 3a/1a4 MPO(HECCUOHATBEHOTO COJEPIKAHMS C TIOMOIIIBIO 2
YpaBHEHU U
Tema 7.6 Coneprxanne yaeOHOTO MaTepuaa 4
Pemienue 3amay. 39 O0mue MeTOabI pelieHUsI YPABHEHUH. YpaBHEHUS U HEPABEHCTBA C MOAYJEM U 2
VYpaBHEHMS M HEPABEHCTBA | C MapamMeTpaMHu
B ToM unciie, MPAaKTHYECKHX 3aHATHI 2
I13 Ne 37 KonrponbHas pabora Ne 6 2
Pasnen 8. IlpouszBoanas GpyHkiuu, ee npuMeHeHUe 32 OK-01, OK-02,
Tema 8.1 Coneprxanue yaeOHOTO MaTepHasa 4 OK-03, OK-04,
TloHsATHE TPOU3BOIHOM. 40 Onpenesenne NPOU3BOTHOI 2 OK-06, OK-07
®opMyIIbl U IPaBHUIIA OnpejeneHre YMCIIOBOM MOCIIEN0BATEILHOCTH U clocoObl ee 3amanus. CBolicTBa JIP 3,4,6,7,8, 13,
g bepeHInPOBaHU YUCJOBBIX MOCIenoBareabHOCTeR. OrnpeneneHue Mnpezenna MOoCIeq0BaTeIbHOCTH. JIP-KK 1,
Borunicnenue  mpepenoB  mocnenoBareibHocTed.  Ilpemen  dyHkumum  Ha JIP-COII-1-3
6eckoneunoctu. IIpenen ¢ynkiuu B Touke. [Ipupamenue aprymenra. [Ipupaienue
¢byakuuu. 3agaud, OPUBOJAIIME K TMOHATUIO Mpou3BogHOW. OmnpeneneHue
IPOU3BOJHON. AITOPUTM OTHICKAHUS IPOU3BOIHOM
B TOM unciie, npaKTUYeCKUX 3aHATHI 2
I13 Ne 38 HaxoxieHre Mpon3BOIHOM cTeneHHOHN (pyHKIUU 2
Tema 8.2 ConepxaHue yueOHOro Marepuana 4
41 ®opmyasl updepennuposanus. lipasuina nndpepennnposanus 2
B ToMm unciie, NpaKTHYeCKUX 3aHATHIH 2
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[IpousBoHBIE CYMMBI, I13 Ne 39 IpaBuna muddepeHpoBanus 2
Pa3HOCTU NPOU3BEACHUS,
YaCTHOTI'O
Tema 8.3 Conepkanne yueOHOTO MaTepualia 2
[IpounsBoansbIe B ToM unciie, NPAKTUYECKUX 3aHATHIH 2
TPUTOHOMETPUYECKHUX 113 Ne 40 ITpon3BoaHasi c/J10:KHOM QyHKIUH 2
Gynxuuit. [TpoussoaHas Ornpenenenune coxuoi QyHkuu. [Ipou3BoHAS: TPUTOHOMETPHYECKUX (DYHKIIHIA.
CIIO)KHOM (YHKIIHUU
Tema 8.4 Coneprxanne yueOHOTO MaTepuasa 2
[Tonsatne o 42 IlonsiTue HenpepsbiBHOW GyHkuuu. CBoiicTBa HenpepblBHON (yHKINU. CBs3b 2
HENPEPBIBHOCTH (PYHKIMH. | MEKIY HEMPEPBIBHOCTHIO U AUPPEPSHIUPYEMOCThIO QYHKIIMU B TOYKE. AJITOPUTM
Merton nHTEpBaIOB pelIeHNs] HEpaBeHCTB METOJIOM MHTEPBAJIOB
Tewma 8.5 Coneprxanne yaeOHOTO MaTepHaa 4
I'eomerprueckuit u 43 T'eomerpuuyeckuii U (GU3MYECKHH CMBICT NPOU3BOAHON. [eomeTpuueckuit 2
(hbMBUYECKUN CMBICT CMBICJT TIPOU3BOTHON (PYHKIIMHM — YITIOBOM KOA(h(OUIIMEHT KacaTeabHOW K rpaduky
MIPOU3BOHOU (GyHKIIMM B TOUYKe. YpaBHEHHE KacaTelabHOW K Tpaduky QyHKIUU. AJITOPUTM
COCTaBJICHUS ypaBHEHUS KacaTeabHOU K rpaduky dyaknmun y=f(x)
B ToM umciie, MPaKTHYECKHX 3aHSTHI 2
113 Ne 41 TeomeTprudecKkuii CMBICT IPOU3BOTHON (PYHKIIUH 2
Tema 8.6 Copepxanue yueOHOTro Marepualia 2
DOU3NIECKUN CMBICTT B ToM 4HciIe, MPAKTHYECKHX 3aHATHI 2
HPOU3BOJHOM B 13 Ne 42 ®usnyeckunii (MeXaHM4YeCKHUii) CMbICJI NMPOU3BOJAHON — MIHOBEHHAs 2
podeCCHOHATBHBIX CKOPOCTh B MOMEHT BpeMeHH t: v =S’ (t)
3a/1auax
Tema 8.7 Copeprxanue yueOHOT0O Marepualia 4
MonoTtoHHOCTb GyHKIUH. | 44 Bo3pacTaHue u yobiBaHHe (PYHKIIMH, COOTBETCTBUE BO3pACTAHUS M YOBIBAHHS 2
Touku sxcTpemMyma ¢GbyHkuuu 3HaKy Tpou3BoAHOW. [loHSATHE NPOU3BOMHON BBICHIETO MOPSIKA,
COOTBETCTBUE 3HAKa BTOPOI MPOU3BOJHOMN BBIMYKIOCTH (BOTHYTOCTH) (PYHKLIMHU Ha
oTpe3ke. 3ajayd Ha MAaKCUMyM UM MUHUMYM. [loHsSTHE acuMOTOTBHI, CHOCOOBI MX
OTIpEACICHMUS.
45 Aaroputm uccjienoBaHusi (yHKIMHU U NMOCTPOEHHA ee rpauka C MOMOIIBIO 2

npou3BoJHOM. [IpoOHO-nHHelHas GpyHKIus
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Tema 8.8 Conepkanne yueOHOTO MaTepualia 2
Uccnenoanne GyHKIMI 1 | B TOM 4mcie, NPAKTHYECKUX 3AHATH I 2
NOCTPOEHUE rpa(uKoB I13 Ne 43 UccnenoBanne GyHKIIMH HA MOHOTOHHOCTB M IOCTPOEHHE IPapHKOB. 2
Tema 8.9 Haubonbiee u Coneprkanne yueOHOTO MaTepuaiia 2
HauMEHbIIIee 3HAYCHUSI 46 Haxo:xnenne Han0oIb11€ro U HAUMEeHbIIEro 3Ha4eHN i (PYHKUMIA, TOCTpOeHHE 2
byHKIHHA rpa)yKoB MHOTOWJIEHOB C MCIIOJIb30BAaHUEM allapara MaTeMaTH4YeCKOTO aHaIn3a
Tema 8.10 Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooepricanue nPUKIAOH020 2
Haxoxnenne M00yns)
ONTUMAJIBHOIO pe3ynbTara | B ToM yuciie, NPAKTUYECKUX 3aHATHI 2
C MOMOILIBIO MPOU3BOAHON | T13 Ne 44 HanMmenbliee 1 HanboJIbIIee 3HAYEHHE (DYHKIIUN 2
B ITPAKTUYECKHX 3a/1adax
Tema 8.11 Coneprkanue yaeOHOTo MaTepuasa 4
Pemrenne 3anau. 47 ®opmyasl u npasuia auddepenuupoBanus. lccrenoanue ¢GyHKumii c 2
[TpousBoaHas pyHKIUH, €€ | MOMOIIBIO TPOoK3BOAHON. Hanbosbiiiee 1 HanMeHbIIee 3HaYCHUS PYHKIIUH
MIpUMEHEHHE B ToM umciie, MPaKTHYECKHX 3aHATHI 2
113 Ne 45 KonTponbHas padora No 7 2
Pa3nen 9. IlepBooOpasnasi yHKUNHU, ee IPUMEHEHHE 16 OK-01, OK-02,
Tema 9.1 CopepxaHue yueOHOro Marepualia 4 OK-03, OK-04,
[TepBooOpa3nas pynkunu. | 48 3agauya 0 BOCCTAHOBJICHHH 3aKOHA IBHIKEHHSI 110 H3BECTHOH CKOPOCTH. 2 OK-06, OK-07
[IpaBusa HaXOKACHHS [lonsTue  unTerpupoBanus. O3HAKOMIICHME C IIOHATHEM HHTErpaia M JIP 3,4,6,7,8, 13,
EPBOOOPA3HBIX 1epBooOpasHoii Wi pyukimu y=f(x). Pelenue 3a1au Ha CBA3b IEPBOOOPA3HON U €€ JIP-KK 1,
IPOM3BOIHOM, BEIYUCICHHE IIEPBOOOPA3HON IS JAHHON (QYHKIHH. JIP-COII-1-3
49 Tab6auma ¢opmyJ Ajsi HAX0XKIeHUs MepBooOpa3HbIX. V3yueHue mpaBuiia 2
BBIYHCIICHHS IEPBOOOPA3ZHON
Tema 9.2 Copepxanue yueOHOTo Marepualia 2
[Inomane kpuBoauHeHOW | 50 3agaun, MPUBOASIINE K MOHATHIO ONPeIeIEHHOT0 HHTETrPaJia — O BEIYHUCICHUU 2
Tpaneuuu. Popmyna IUIONIAIM  KPUBOJIMHEWHOW  Tpameuuu, o TnepemerieHuu Touku. [lonsatue
Herotona — JleitOnuna onpeeIEHHOro HHTerpaia. I'eoMerprudeckuii M GU3NUECKUN CMBICT ONPENEICHHOTO
unrerpaia. @opmyna Hetorona— JleiiOHuma
Tema 9.3 ConepxaHnue y4eOHOTO Marepuana 4
Heonpenenennsiii u B TOM uynciie, npaKkTUYeCKUX 3aHATHI 4
ornpeeneHHbIN nHTerpasl | 13 Ne 46 BrrunciieHne HEONPEACICHHOTO HHTErpaja 2
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[13 Ne 47 Berunciienue onpeieeHHOro HHTerpasia

Tema 9.4 Coneprxanue yueOHOTO MaTepHasa 2
[Tonsitue 06 51 I'eomeTpu4ecKuii CMBICJI ONPeAeIeHHOT0 MHTerpaJia 2
OTIPEICTICHHOM MHTErpajie
KaK TUIOIIA !
KPHBOJIMHEHHOM TpaNleluN
Tema 9.5 Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooepricanue nPUKIAOHO20 2
OmnpeneneHHbId HHTETPAT | MOOY/IA)
B )KU3HU B Tom Yucjie, IPaKTHIECCKUX 3aHATHH 2
I3 Ne 48 Teomerpuyeckmii CMBICI OmpedeileHHOro uHrerpaaa. dopmyna 2
Herorona - Jleiiouuia.
Perenne 3a1a4 Ha MPUMEHEHWE HHTETpaja JJIs BEIYUCICHUS PU3NICCKUX BEITMIUH
Y IJI0IAIen
Tema 9.6 Coneprxanne yaeOHOTO MaTepuasa 2
Pemenue 3anau. B TOM umciie, MPaKTHYECKHX 3aHTHI 2
ITepooOpasnas pynkuuu, | 113 Ne 49 Konrpoannasi padora Ne 8 2
€¢ MPUMCHCHUE ITepBooOpasnas dbyukiuu. [IpaBuna HaxoxaeHUs epBooOpa3HbIX. Ee mpumenenune
Pa3znes 10. MHo:xecTBa. DiieMeHTHI Teopuu rpagos 8 OK-01, OK-02,
Tema 10.1 Coneprkanue y4eOHOro MaTepuasa 2 OK-03, OK-04,
MHoKecTBa 52 Monsitne MuoskecTBa. [ToaMHO)eCcTBO. OnEpalMu ¢ MHOXKECTBAMHU 2 OK-06, OK-07
Tema 10.2 IpogdeccHoHaILHO-0PHEHTHPOBAHHOE cofep:Kanue (colep:KaHue NPUKJIATHOTO 2 JIP 3,4,6,7,8, 13,
Onepanuu ¢ MHOXKECTBaMHU | MOJYJIs1) JIP-KK 1,
B TOoM uMcie, NPAKTUYECKUX 3aHATHI 2 JIP-COII-1-3
I13 No 50 Onepanuu ¢ MHOKecTBamMu. PellieHne mpuKkiiagHbIX 3a1a4 2
Tema 10.3 CopepxaHnue yueOHOro MaTepuaiia 2
I'padsr 53 Ilonsitue rpada. Ces3ubIN rpad, AepeBo, HUKI rpad Ha MIOCKOCTH 2
Tema 10.4 Copepxanue yueOHOro MaTepualia 2
Pemienue 3agauy. B TOM unciie, npaKTUYeCKUX 3aHATHI 2
MuoxectBa, I'pagel n ux | 113 Ne 51 Kontpoabnas padora Ne 9 2
MIPUMEHEHHE Onepanuu ¢ MHOkecTBaMH. ONUCaHKe peabHBIX CUTYAIH ¢ TOMOIIBIO MHOXKECTB.
[Ipumenenune rpadoB K peleHuto 3a1aq
Pa3nes 11. DneMeHThl KOMOMHATOPHKH, CTATHCTHKH U TEOPHHU BEPOSATHOCTEH 20 OK-01, OK-02,
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Tema 11.1 ConepxaHue yaeOHOTO MaTepralia 4

OcCHOBHBIE NOHATUS 54 IlepecTaHOBKH, pa3MelllcHHs, COYeTaHHs. 2

KOMOMHATOPHKH B TOM unciIe, MPAKTHYECKHX 3aHSATHI 2
I13 Ne 52 Brrancnenue Gpopmyn KoMOMHATOPUKH 2

Tema 11.2 CopepxaHue yaeOHOTO MaTepralia 4

CoOsITHE, BEPOSTHOCTH 55 CoBMecTHbBIE U HECOBMECTHBbIE COOBLITHSI. TeopemMbl O BEPOSITHOCTH CYMMBI 2

coObITHs. CrioskeHue u cOOBITHH. YcIOBHAsI BEPOATHOCTb. 3aBUCHUMBIE M HE3aBUCHUMBbIE COObITHS. TeopeMbl

YMHOY>KEHHE BEPOATHOCTEN | O BEPOSITHOCTH MPOM3BEICHUS COOBITHIA.

B Tom Yucjie, IPaKTHIECCKUX 3aHATHH 2
I13 Ne 53 Beruncnenue BeposITHOCTEH 2

Tema 11.3 Ilpogheccuonanvno-opuenmuposannoe cooepiyicanue (cooeprcanue RPUKIAOHO20 2

BeposTHOCTE B Mooyns)

npodeccuoHalIbHBIX B ToM ynciie, NPAKTUYECKUX 3aHATHIH 2

3amagax I3 Ne 54 OrtHocuTeJBbHAs 4YacTOTAa COOBITHS, CBOMCTBO €€ YCTOWYHMBOCTH. 2
CratucTtrueckoe onpezeneHue BeposiTHoCTU. O1ieHKa BEpOSITHOCTH COOBITUS

Tema 11.4 CopepxaHue yueOHOro Marepuala 2

JuckpeTHas ciydaitHas 56 Buabl ciiyyaidHbIX BeJuyuH. OnpeeneHne TMCKPETHOM CITydailHON BEJIMYUHBI. 2

BEIIMYMHA, 3aKOH €€ 3aKOH pachpeleseHus IUCKPETHOW CIydyalHOW BenuuyuHbl. Ee 4ucioBbie

pacnpeneneHus XapaKTePUCTUKHU

Tema 11.5 CopepxaHnue yueOHOro Marepuaia 2

3ajauu MaTeMaTH4eCKOU 57 Bapuauuonswblii psin. Ilonuron uactor u rucrorpamma. CraTHCTUYECKHE

CTaTUCTUKHU XapaKTEePUCTUKH psiJia HAOII0AaeMbIX JTaHHBIX

Tema 11.6 Ilpogheccuonanvno-opuenmuposannoe cooepricanue (cooeprcanue nPUKIAOHO20 2

CocraBnenue Tabuui U Mo0yns)

JuarpaMM Ha IpaKTUKE B ToMm unciie, NPAKTHYECKUX 3aHATHIH 2
I13 Ne 55 IlepBuunass o0paboTka CTATUCTHYECKUX JaHHBIX. ['paduueckoe wux 2
npencTaBieHne. HaxoxaeHne cpeqHuX XapakTepUCTUK, HAOMI01aeMbIX JaHHBIX

Tema 11.7 CopepxaHue yueOHOTro MaTeprala 4

Pemrenue 3anau. 58 DjieMeHTbl KOMOMHATOPHUKH, CTATUCTUKHU U TEOPHHU BePOSITHOCTEI 2

OneMeHThI OnemeHTsl KoMOMHaATOpuku. CoOBITHE, BEpOSATHOCTb COOBITHSA. CroXKeHHe u

KOMOHWHATOPHKH, YMHOKEHUE BEPOSITHOCTEN
B ToMm unciie, NpaKTHYeCKUX 3aHATHIH 2

OK-03, OK-04,
OK-06, OK-07

JIP 3,4,6,7,8, 13,
JIP-KK 1,
JIP-COII-1-3
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CTaTUCTHUKU U TCOPHUU

I13 Ne 56 KontponsHas padora Ne 10

BEPOSITHOCTEN
Pa3gen 12 IlpsiMble U II0CKOCTH B IPOCTPAHCTBE 20
Tema 12.1. Conepkanne yueOHOTO MaTepuaiia 2
OcHOBHbIE IOHATHSA 59 Ilpeamer crepeomerpum. OCHOBHbIE MOHATHS (TOYKa, MpsMas, IJIOCKOCTH, 2
CTEPEOMETPHH. npoctpaHcTBO). OCHOBHBIE  akCMOMBI  cTepeomeTpuu.  [lepecekarommecs,
Pacnionosxenue npsAMbIX M | mapajulelIbHBIE W CKpEIIMBAIOIIMECs]  mpsMble. [IpW3HaK W CBOMCTBO
IIJIOCKOCTEMN CKpeluBaronuxcs npsiMbix. OCHOBHBIE TPOCTPAHCTBEHHbBIE (PUTYPHI.
Tema 12.2. Coneprxanne yueOHOTO MaTepHaa 6
[TapamnensHOCTh IpAMBIX, | 60 IMapaiseabHble mpsaMas U MWI0cKocTh. Onpenencaue. [Ipusnak. CBoiicTBa (C 2
MPSAMOM U TIJIOCKOCTH, nokazarenbcTtBoM). [lapamnensubpie muockoctu. Onpenenenue. [Ipusnak. CoiicTBa
IJI0CKOCTEH (c ToKa3aTebCTBOM).
61 Terpasnp u ero siemenTnl. [lapamnenenunen u ero snmeMmeHThl. CBOWMCTBa 2
MIPOTUBOTIOJIOKHBIX IPaHel U IWaroHaiel napajuiesenunesna.
B ToM 4HciIe, MPAKTHYECKUX 3AHATHIH 2
I13 Ne 57 TlocTpoenne ceuennid. Pemenne 3amay. 2
Tema 12.3. Copepxanue yueOHOTo Marepuaa 2
[TepieHAMKYASAPHOCTH 62 Ilepnenaukyasipubie npsimbie. [lapamiensHbie npsiMbie, NEPICHANKYISIPHBIE K 2
MPSAMBIX, PSIMOHN U wiockocTy. [Ipu3Hak nepneHIuKyIsIpHOCTH IPSIMOM U MIIOCKOCTH. J[0Ka3aTesnbCTBO.
IIJIOCKOCTH, TIOCKOCTEN [lepnennukynstp u HakioHHas. [lepnenaukynspuble 1IockocTH. Ilpu3Hak
NEePHEHANKYISIPHOCTH IUIOCKOCTEH. Jl0Ka3aTelbCTBO.
Paccrosinus B mpocTpaHCcTBE
Tema 12.4. Copeprxanue yueOHOro Marepuaiia 4
Teopema o Tpex 63 Teopema 0 Tpex nepneHAuKyJsApax. JlokazaTenbCTBO. 2
NepHeHIUKYIsIpax B ToM umciIe, MPAKTHYECKUX 3aHATHI 2
113 Ne 58 Yroa mexkay npsiMoii 4 IJI0CKOCTBIO. YTOJ MEXAY MIIOCKOCTIMHU 2
Tema 12.5. Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooepircanue nPUKIAOHO20 4
[TapannensHele, Mo0yns)
NEPIECHINKYISIPHBIE, B ToM 4nciIe, NPAKTHYECKHX 3aHATHI 4
ckpemuBaromuecs npsameie | 113 Ne 59 Axcuombl cTepeoMeTpuu. 2
II3 Ne 60 IlepneHAuKY/ISPHOCTH NMPSIMOM M IUIOCKOCTH, MApAJUIENbHOCTD JIBYX 2

IMPAMBIX, HCPICHAUKYIIIPHBIX IINIOCKOCTHU, IICPIICHAUKYIISIPHOCTD I1JI0 CKO cTen

OK-01, OK-02,
OK-03, OK-04,
OK-06, OK-07

JIP 3,4,6,7,8, 13,
JIP-KK 1,
JIP-COII-1-3
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Tema 12.6. Conepkanne yueOHOTO MaTepualia 2
Pemenue 3anau. IIpsmele u | PacnionoxeHue MPsSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE. [lepneHANKYIIpHOCTh |
IJIOCKOCTH B NapaJyIeIbHOCTh MPSMBIX U TIIOCKOCTeH. CKpenuBarouecs npsmbie
MIPOCTPAHCTBE 113 Ne 61 KonTpoannasi padora Ne 11
Pasnen 13. KoopauHatbl 1 BEKTOPHI 16 OK-01, OK-02,
Tema 13.1 Copep:xaHue yueOHOTro Marepuaia 4 OK-03, OK-04,
JlexkapToBBI KOOPAUHATEI B | 64 JlekapTOBbI KOOPAMHATHI B NpocTpaHcTBe. [lpocreiiiive 3amaud B 2 OK-06, OK-07
npocrpaHcTBe. PaccrosiHue | koopauHarax. Pacctosaue Mex/Iy IByMsl TOYKAMH, KOOPIMHATHI CEPEIUHBI OTPE3Ka JIP 3,4,6,7,8, 13,
MEXKTy IByMsI TOYKAMH. B ToM umcIe, NPAKTHYECKHX 3aHATHI 2 JIP-KK 1,
Koopaunnarel cepenunbl I13 Ne 62 Ipocreiimue 3a1a4u B KOOPAUHATAX 2 JIP-COII-1-3
oTpe3Ka
Tema 13.2 Coneprxanne yaeOHOTO MaTepHasa 6
Bekrops! B ipocTpadcTBe. | 65 BexkTopsl B mpocrpaHcTBe. ClIO)KEHHE W BBIYUTAHUE BEKTOPOB. YMHOXKEHHE 2
VYron Mexay BeKTopamH. BeKkTOpa Ha uncio. Kommianapusie BekTopbl. CKalIIpHOE NMPOU3BEIEHUE BEKTOPOB.
CkansgpHoe mpou3BeIcHUE | 66 Pa3siioikeHHe BeKTOpPa MO TpPeM HeKOMILUIAaHAPHbIM BekTopam. KoopauHars 2
BEKTOPOB BEKTOPA, CKaJspPHOE IMPOU3BEIECHHUE BEKTOPOB B KOOpPAMHATAX, Yol MEXAy
BEKTOPAMHM, Yrojl MEXAy HNpSIMOM M IUIOCKOCTBIO, YTOJI MEXIY IJIOCKOCTSIMHU.
YpaBHEHUE MIIOCKOCTH. | €OMETpUYECKUI CMBICI ONIPEACTUTENS 2X2
B TOoM uMcie, TPAKTUYECKUX 3aHATHI 2
I13 Ne 63 BekTopsl B mpoCTpaHCTBE 2
Tema 13.3 Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooepircanue nPUKIAOHO20 4
[IpakTuko- MOOY)
OpHMEHTUPOBaHHbBIE 3aa4u | 67 KoopauHaTHasi mNJocKOCThb. BpluncieHue paccTosHuM W IUIOIIAAe Ha 2
Ha KOOPJIUHATHOMN wiockocT. KonnyecTBeHHbBIE pacyeThl
IIOCKOCTH B TOM u4mcIie, IpaKTUYECKUX 3aHATHI 2
113 No 64 Bpruucnenue pacCTossHUM M TUIOIIA/IeH Ha TIIOCKOCTH 2
Tema 13.4 Copepxanue yueOHOT0O MaTepuaiia 2
Pemenue 3agau. B TOM unciie, NpaKTUYeCKUX 3aHATHI 2
KoopauHatel 1 BEKTOPBI I13 Ne 65 KonrpoubHas padora Ne 12 2

I[eKapTOBLI KOOPAUHATBI B MIPOCTPAHCTBEC. BGKTOpBI B IIPOCTPAHCTBC. Crnoxenue u
BBIYUTAHUC BCKTOPOB. YMHOKEHHE BCKTOpAa Ha YHUCIIO. KOMHJ'IaHapHLIC BCKTOPHI.
CKaJ’IHpHOe IIPOU3BCIACHUC BCKTOPOB. Paznoxenue BCKTOpa 110 TpEeM
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HEKOMIUIAHApHBIM BekTopaM. IIpocreimme 3amaun B koopamHarax. Koopaunars!
BEKTOPA, PACCTOSIHUE MEKLy TOUKAMH, KOOPAUHATHI CEPEIUHBI OTPE3Ka, CKAISIPHOE
IIPOU3BEJCHUE BEKTOPOB B KOOpPAMHATAX, Yrojl MEXIy BEKTOPAMH, YIOJI MEXKIY
IIPSIMOM M IUIOCKOCTBIO, YTOJI MEKy IIJIOCKOCTSIMU

Pa3gen 14. MHOrOrpaHHMKH M TeJia BPallleHUs! 38
Tema 14.1 Coneprxanue yueOHOTO MaTepuasa 2
Bepmunsl, pedpa, rpanu 68 IonsiTue MHOTOrpaHHUKA. Ero 3eMeHThI: BepIIUHEL, peOpa, Tpanu. J(naroHans. 2
MHOTOT'PaHHHKA Ceuenue. Boinykibple 1 HEBBITYKIIbIE MHOTOTPAHHUKH

Tema 14.2 Coneprxanne yueOHOTO MaTepHaa 2
[Tpusma, ee 69 Ionsitue npusmbl. Ee ocHoBanus 1 60koBBIe TpaHu. Beicora mpusmel. [Ipsmast u 2
COCTaBJIAIOIINE, CEUEHUE. | HakIoHHas npusMa. [IpaBunbHas npusma. Ee ceuenue

[IpsiMas u npaBuUIIbHASA

TIPU3MBI

Tema 14.3 Coneprxanne yaeOHOTO MaTepuasa 2
[Tapannenenunen, Kyo. 70 Ilapajienenumnen, CBOMCTBA MPSIMOYTOIBHOTO Mapajuienenumnena, kyd. Cedenue 2
Ceuenue kyo0a, Ky0Oa, mapasuienenuresa

napajuiesienumnena

Tema 14.4 CopepxaHue yueOHOTo Marepuala 2
[Tupamupa, ee 71 Iupamuga u ee 3jaemeHTbl. Ceuenne nupamuisl. [IpaBuiibHas nupamuia. 2
COCTABJIIOILKE, CEUEHUE. | YCeUYeHHas MUpaMuia

[IpaBunbHas nupamujaa.

YceueHHas nupamuaa

Tema 14.5 Copepkanue yueOHOTO MaTepuaa 2
bokoBas u nonuHas B TOM u4mcIie, IpaKTUYeCKUX 3aHATHI 2
IIOBEPXHOCTH MPHU3MBI, I13 Ne 66 ITnomaas GOKOBOM M MOTHON IMOBEPXHOCTH MPU3MBI, TTMPAMHIBI 2
MU PAMH/IBI

Tema 14.6 Copeprxkanue yueOHOT0 Marepuaiia 2
Cummerpus B KyOe, 72 CuMMeTpHsl OTHOCUTEIBHO TOUKH, NMPSAMOH, MmiaockocTh. Cummerpus B Kyoe, 2
napajuieJenumnesne, napajienenunene, npu3Me, nupaMuie

MpU3Me, MUPaMUJIe

Tema 14.7 Ilpogpeccuonanvno-opuenmuposannoe cooepircanue (cooeprcanue RPUKIAOHO20 2
IIpumepsl cuMmeTpuil B Mo0yns)

npogeccun 73 CumMeTpusi B IPUPOJE, APXUTEKTYPe, TEXHHKE, B ObITY 2

OK-01, OK-02,
OK-03, OK-04,
OK-06, OK-07

JIP 3,4,6,7,8, 13,
JIP-KK 1,
JIP-COTI-1-3
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Tema 14.8 Conepkanne yueOHOTO MaTepualia 2
[IpaBuibHBIE B ToM unciie, NPAKTUYECKUX 3aHATHIH 2
MHOTI'OI'DAaHHUKH, X I3 Ne 67 Illonatue mnpaBuIbHOTO MHOrorpaHHuka. CBoilcTBa NpaBUIIBLHBIX 2
CBOMCTBA MHOTOI'PaHHHKOB
Tema 14.9 Coneprkanne yueOHOTO MaTepuaia 4
unuuap, ero 74 Hnauuap u ero 3jemeHThbl. CeueHne HUIMHAPa (MapajuieIbHOE OCHOBAHUIO U 2
cocrapistomue. Cedenne | ocm). PasBepTka rumHapa
IIHHAPA B TOM 4ncIiIe, MpaKTUYECKUX 3aHATHI 2
[13 Ne 68 BpruncneHue 31eMEeHTOB WJIMHAPA, IO b TOBEPXHOCTH 2
Tema 14.10 Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooepicanue RPUKIAOHO20 2
Komnyc, ero Mo0yns)
cocrasigronie. Ceuenue B TOoM uMciie, TPAKTUYECKUX 3aHATHI 2
KOHYyca 113 Ne 69 Konyc u ero aiementbl. CeueHne KoHyca (MapajyieIbHOE OCHOBAHUIO U 2
MIPOXOJIsilIIee Yepe3 BEPUINHY), KOHnUeckne ceuyeHusl. Pa3BepTka koHyca
Tema 14.11 Copepxanue yueOHOTo Marepuaa 4
YceueHHBIH KOHYC. B TOM umciie, MPaKTHYECKHX 3aHTHI 4
CedeHue yCeueHHOTO I13 No 70 Beruucnenue 31€MEHTOB KOHYCA, IUIOMIAb TOBEPXHOCTH 2
KOHYyCa I13 Ne 71 Yceuennnlii konyc. Ero oOpasyromas u Beicota. Ce4eHHE yCEUYECHHOTO 2
KOHyca
Tema 14.12 Copepxanue yueOHOTro Marepualia 2
[lap u chepa, ux cedenuss | 75 llap u cdepa. Bzaumuoe pacronokenne chepsl U miockoctu. CedeHue mapa, 2
chepnr
Tema 14.13 Copepxanue yueOHOTo Marepualia 2
[Tonsitue 06 oObeme Tena. | 76 Iousitue 06 oobeme Testa. OObeM KyOa M IPSAMOYTOJIBHOTO MMapasuie/IeHIIe/Ia. 2
OTtHoieHne 06beMoB O6wem npusmsbl ¥ HHApa. OTHOIIEHHE 00BEMOB MOJOOHBIX Tel. [ eoMeTpudeckuit
MOJTIOOHBIX TeJ CMBICI OTIpe/IeUTENs 3-T0 NOpsiIKa
Tema 14.14 Copepxanue yueOHOTo Marepuaiia 2
OO0BEMBI U IUIOIIAN B ToM umHciIe, MPAKTHYECKUX 3aHITHI 2
MIOBEPXHOCTEH TeT I13 Ne 72 O6bembl nupamMuibl M KoHyca. O6bemM mapa. [1nomaam noBepxHocTe e 2
Tema 14.15 Conepxanue yueOHOro Marepuana 2
KoMmOunamun B ToM umHciIe, MPAKTHYECKUX 3aHSITHIA 2
MHOTOI'PAHHUKOB U TEIl 13 Ne 73 KoMOMHAIIUM reOMETPHUECKUX Tell 2
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BpAILICHUS

Tema 14.16 Coneprkanne yueOHOTO MaTepuaia 2

I'eomerpuueckue B TOM 4ncIiIe, NpaKTUYECKUX 3aHATHI 2

KoMOuHanuu Ha npaktuke | I13 Ne 74 Mcnoab30Banue KOMOMHAIMI MHOIOrPAHHUKOB H TeJl BPAIEHHsI B 2
MPAKTUKO-OPUEHTUPOBAHHBIX 3aja4ax

Tema 14.17 Coneprxanue yueOHOTO MaTepuasa 2

Perienue 3anau. B TOoM uMciie, NPAKTUYECKUX 3aHATHI 2

MHOrorpaHHuKH U TejIa I13 Ne 75 KonTpoabnasi padora Ne 13 2

BpalICHUA O0BEeMBI U IJIOIIAINA TMOBEPXHOCTH MHOTOI'PAHHUKOB U TEJI BpalllCHUS

IIpomeskyTOYHAs aTTecTALMS, B TOM YUCJIE 18 OK-01, OK-02,

KoncyabTanuu 1. Crenenu u kopuu. CTeneHHas, Noka3aTelbHas U jorapudmudeckas GyHKINN 2 OK-03, OK-04,
2. OCHOBBI TPHTOHOMETPUH. TPUTOHOMETPHUECKHE ()YHKITHH 2 OK-06, OK-07
3. DIeMeHTHI TEOPHH BEPOSATHOCTEH U MaTEMaTHIECKON CTATHCTHKH 2 JIP 3,4,6,7,8, 13,
4. TlpowsBojHas M nepBooOpasHas QYHKIHH 2 JIP-KK 1,
5. IIpsiMbie ¥ TIIOCKOCTH B TIpocTpaHcTBe. KOOpAMHATHI U BEKTOPHI B 2 JIP-COII-1-3
MIPOCTPAHCTBE
6. MHOrorpaHHUKH ¥ TeJla BpaIICHUS 2

JK3aMeH 6

Bcero: 320
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3. YcJi0BUS peajin3aluy MPOrpaMmel 001eo0pa3oBaTe/IbHOM TUCHUILIHHBI

3.1. TpeOoBaHus K MHHHUMAJIBHOMY MAaTEPHAJIbHO-TEXHHUYECKOMY
o0ecre4eHHI0

Peanuzanmst mporpaMMbl  TUCHUIUIMHBI  TPEOyeT HaIW4us y4eOHOTO
KaOMHETa MaTEeMATHKHU.

Ob6opynoBanme yueOHOro KabmHera:

- - pabouue mecta oOyyaromuxcs (CTOJIBL, CTYJbsl)) — MO KOJUYECTBY
oOyyJarommxcs;

- pabouee MEeCTO Mpeno1aBaTes;

- KOMIUIEKT YYeOHO-HATJISAIHBIX TOCOOUI;

- KOMIUIEKT 3JICKTPOHHBIX BUACOMATECPUATIOB;

- 3QJTaHMS JIJIT KOHTPOJIBHBIX PaboT;

- MPO()eCCUOHAIEHO OPUEHTUPOBAHHBIC 3a1aHMUS;

- MaTepuabl SK3aMeHa.

Texnudyeckue cpeacTBa 00yUeHHUsI:

- TEPCOHAJBHBIM  KOMIIBIOTEp C  JIMIEH3WOHHBIM  IPOTPAMMHBIM
o0ecIecUeHUEM;

- IPOEKTOP C PKPAHOM.

3.2. UudopmanuonHoe odecrieyeHne 00yueHHus.

st peanuzanuu mporpamMmbl  OuOinoreuyHslii Goun HMucTHUTyTa HMMeer
NEYaTHbIE W DJJIEKTPOHHBIE O0Opa3oBaTeNbHble U WHOOPMAIMOHHBIE PECYPCHI,
PEKOMEHIOBaHHbBIC /I UCIIOJIb30BaHUS B 00pa30BaTEIbHOM IPOIIECCe, HE CTapIle
IISITH JIET C MOMEHTA U3JaHus.

3.2.1 OcHOBHBbIC HCTOYHHUKH:

1. MaTtemaTuka: anredpa ¥ Hadajga MaTeMaTUYECKOTO aHAllU3a, TEOMETPHSI.
Anre6pa m Havama maremaruueckoro aHammsza. 10-11 kjmaccel: yuyeOHUWK st
o0mreoOpazoBaTeIbHBIX OpraHu3anuii: 0a30BbId U yriayOneHHsid ypoau / IILA.
Amumos, FO.M. Konsarun, M.B. TkaueB u np. - 3-¢ u3za. - M.: [Ipocsemienune, 2021.
- 463 c.: un.

2. Maremaruka: ainreOpa U Havajia MaTeMaTHYECKOTO aHaJIN3a, TEOMETPHSI.
I'eometrpust. 10-11 knaccel: yueOHUK 1151 00lIe00pa30BaTENbHBIX OpPraHU3AINI:
6a30BsIif u yrmyonerasiid ypoau / JI.C. AtanacsH, B.®. byry3os, C.b. Kanomiien
u ap. — 3-e us. - M.: [Ipocsemenne, 2021. — 255 c.: uin. - MI'Y-mkoure.

3. boromonos, H.B. Ilpaktuueckue 3anstust mo maremaruke. B 2 4. Yacts 1
: yae0. mocobue qis CITIO / H.B. boromouos. - 11-e uzna., nepepad. u mom. — M. :
Opaiit, 2022. - 285 c. - Cepus : [Ipod. oOpazoBaHue.

4. boromonos, H.B. IIpaktuueckue 3anstus mo marematuke. B 2 4. Yactp 2
: yae6. nmocobue s CIIO / H.B. boromonos. — 11-e u3n., nmepepad. u gom. — M. :
IOpaiit, 2022. - 217 c. - Cepus : [Ipod. oOpazoBaHue.
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3.2.2. lonoJTHUTEIbHbIE HCTOYHUKHU:
5. bammako, M.W. Marematuka : yueonuk / bammvakos M.M. — Mockaa :

KnoPyc, 2023. — 394 c¢. — ISBN 978-5-406-01567-4. — URL:
https://book.ru/book/935689 (mara oOpamenus: 09.05.2023). — Tekct
3JIEKTPOHHBIM.

6. bammvako, M.M. Marematuka. IlpakTukym : ydeOHO-TIpaKTHUYECKOE
noco6ue / bamvakoB M.U., Dutuna C.b. — Mocksa : KanoPyc, 2023. — 294 ¢. —
ISBN 978-5-406-05758-2. — URL: https://book.ru/book/939104 (nata obpaieHus:
09.05.2023). — TeKCT : 37CKTPOHHBIH.

7. lllumaueB, B. C. Maremaruka : y4eOHHK M TPAKTHKyM JJIsi CPEIHETO
npodeccuonaabHoro  obpazoBanus/  B. C.IllumayeB; mom  peaakiuei
A. H. TuxonoBa. — 8-¢ m31., nmepepad. u qon. — Mocksa : MI3gaTenbcTBo FOpaiir,
2023. — 447 ¢. — (IIpodeccuonanbHoe oopaszoanue). — ISBN 978-5-534-13405-
6. — Tekcr : oa;ekrponneii // OBC  IOpair  [caiit]. ——
URL.: https://urait.ru/bcode/459024 (mata obpamienus: 09.05.2023).

8. boromonos, H. B. Maremarnka. 3ajiaun ¢ pemieHussMu B 2 4. : yueOHOe
nocooue 1 cpeaHero npodeccruonanbHoro oopasosanus / H. B. boromonos. — 2-
e u3d., ucup. u aom. — Mocksa : M3pgarensctBo IOpaiit, 2023. — 439 c. —
(ITpoeccuonanvuoe obpazoBanue). — ISBN 978-5-534-09108-3. — TekcT
anekTponHbIit // OBC Kpaiir [caiit]. — URL.: https://urait.ru/bcode/449007 (nara
obpamenus: 09.05.2023).

9. Hamuurep, B. A. Maremaruka: norapudMudeckue ypaBHEHHS U
HEpaBEHCTBA : yueOHOe M0CcoOue I CpeaHero mpodeccnoHaabsHoro oopasosanus /

B. A. lamunrep. — 2-¢ m3x., ucop. u gomn. — Mocksa : U3gaTensctBo HOpaliit,
2023. — 176 c¢. — (IIpodeccuonanpaoe oopazoBanue). — ISBN 978-5-534-05316-
6. — Tekctr : anexkrponneii  // OBC  WOpaitr  [caiit]. ——

URL.: https://urait.ru/bcode/449055 (nara ooparmenus: 09.05.2023).

10. Kopoes, FO.W. HauepTatenbnas reomerpus : yueoHuk / Kopoes HO. 1.
— Mocksa : KuaoPyc, 2023. — 422 ¢. — ISBN 978-5-406-07995-9. — URL.:
https://book.ru/book/938862 (mara oOpamenus: 09.05.2023). — Teker
3JIEKTPOHHBIMN.

11. KysmunoB, H.C. HauepratenwHass reomerpus. Kpatkuii kypc
yueoHoe nnocooue / Kypmmuos H.C. — Mocksa : KaoPyc, 2023. — 149 ¢. — ISBN
978-5-406-01339-7. — URL: https://book.ru/book/935913 (mara oOpareHus:
09.05.2023). — TeKcT : 2IeKTPOHHBIN
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https://urait.ru/bcode/459024
https://urait.ru/bcode/449007
https://urait.ru/bcode/449055

4. KoHTpPO/Ib U OLIEeHKA Pe3yJIbTATOB OCBOCHUs 0011e00pa3oBaTeIbHOM

AUCIHHUIIJINHBI

Oo6masi/npodeccuoHanbHast

Pa3zgen/Tema

Tun oneHOYHBIX

KOMIIETEHI[HS MeponpusITHs
OK 01 Bri6upats crocoOsl P 1, Tema 1.1, 1.2, 1.3 IT-0/c, 1.4, 1.5, | TectupoBanue
pelieHus 3a1a4y 1.6 VYcTHbIN onipoc
npodeccHoHATBHO N P2, Temn 2.1,2.2,2.3,2.4,2.51I1-0/c, | MatemaTudyeckuii
JIESITCILHOCTH 2.6 JIUKTAHT
MPUMEHUTEIIBHO K P 3, Temsr 3.1, 3.2, 3.3 [T-0/c, 3.4 NunuBunyanbHas
pa3IMYHBIM KOHTEKCTaM P 4, Temrr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | camocTosATEIbHAS

4.7 I1-0/c, 4.8, 4.9, 4.10, 4.11 pabota

P 5, Temsr 5.1, 5.2 [IpencraBnenue

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | pe3ynbTaToB

6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, 6Temn 7.1,7.2,7.3,7.4,7.5,7.6,

MPAKTUYECKUX padoT
3aiuTa TBOPUYECKUX

7.7 IT-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, pabot
7.12,7.13,7.14,7.15, 7.16, 7.17 3ammTa
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 VHIUBU Ty JIbHBIX
P9 Temsr 9.1,9.2,9.3,9.4,9.5 MPOEKTOB
P 10, Temsr 10.1, 10.2, 10.3, 10.4 KontponpHas padota
P11, Temsr 11.1,11.2, 11.3 IT-o0/c, Brimonnenue
11.4,11.5, 11.6 IT-o/c, 11.7 JK3aMEHAIIMOHHBIX
P12, Temsr 12.1,12.2,12.3,12.4 3aJaHui
P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5 IT-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4,
14.5 IT-o/c, 14.6
OK 02. OcymiecTBIATh P1,Tema 1.1, 1.2, 1.3 1I-0/c, 1.4, 1.5, | TectupoBanue
MOWCK, aHAJIU3 U 1.6 YcTHBIN onpoc
UHTEPIPETALUIO P2, Temn 2.1,2.2,2.3,2.4, 2.5 IT-o/c, | MaTtemaTnueckuii
nHpopManuu, HeooxoauMOK | 2.6 IUKTAHT
JUIA BBRIIIOJIHEHUS 3a1a4 P 3, Temsr 3.1, 3.2, 3.3 II-o/c, 3.4 NunuBunyanbHas
npodeccuoHaTbHOM P 4, Temrr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | caMoCTOSTEIIHbHAS
IEITEIbHOCTH; 4.7 I1-o0/c, 4.8, 4.9, 4.10, 4.11 paborta
PS5, Temsr 5.1,5.2 [IpencraBnenue
P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | pe3ynbTaToB

6.7 II-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, 6Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 I1-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, Temsr 9.1, 9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 IT-0/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-o0/c, 13.6

P 14, Tems! 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6

MPaKTUYECKUX PadboT
3anura TBOPYECKUX
pabor

3amura
WHIUBUIyaJIbHBIX
MIPOEKTOB
KonTponbnas pabota
Breimonnenue
SK3aMEHAIlMOHHBIX
3aJaHuM
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OK 03 IInanupoBaTh 1
pean30BbIBaTh COOCTBEHHOE
npodeccuoHAIbHOE U
JIMYHOCTHOE Pa3BUTHE.

P1,Tema 1.1,1.2, 1.3 I1T-0/c, 1.4, 1.5,
1.6

P2, Temn 2.1,2.2,2.3,2.4,2.51II-0/c,
2.6

P 3, Temnr 3.1, 3.2, 3.3 [T-0/c, 3.4

P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6,
4.7 11-o0/c, 4.8, 4.9, 4.10, 4.11

P 5, Temsr 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 IT-o/c, 6.11
P7, Tems 7.1,7.2,7.3,7.4,7.5,7.6,

TectupoBanue
VYeTHbIM onpoc
MaremaTnyeckuii
JUKTaHT
NunuBunyanbHas
CaMOCTOSITENbHAS
paborta
IIpencraBienue
pe3yabTaToOB
IIPAKTUYECKUX padoT
3amuTa TBOPUYECKUX

7.7 11-0/¢,7.8,7.9, 7.10 I1-o/c, 7.11, pabot
7.12,7.13,7.14,7.15, 7.16, 7.17 3ammTa
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 WHIUBUTyJIbHBIX
P9, Temsr 9.1, 9.2, 9.3,9.4,9.5 MIPOEKTOB
P 10, Temsr 10.1, 10.2, 10.3, 10.4 KontponbHas padota
P11, Temsr 11.1,11.2, 11.3 IT-o/c, Brimonnenue
11.4,11.5, 11.6 IT-o/c, 11.7 AK3aMEHAITHOHHBIX
P12, Temsr 12.1,12.2,12.3,12.4 3aJaHui
P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5 IT-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4,
14.5 IT-o/c, 14.6
OK 04 Pa0orats B P 1, Tema 1.1, 1.2, 1.3 T1-0/c, 1.4, 1.5, | TectupoBanue
KOJIJIEKTUBE U KOMaH/E, 1.6 YcTHBI# onpoc
3¢ exTuBHO P2, Temr 2.1,2.2,2.3,2.4, 2.5 IT-o/c, | MaTtemaTnueckuii
B3anMOIENCTBOBATE C 2.6 ITUKTAHT
KOJIJIETaMH, P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 NunuBunyanbHas
PYKOBOJCTBOM, P 4, Temrr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | caMoCTOSTEIIHLHAS
KIIMEHTaMH; 4.7 I1-o0/c, 4.8, 4.9, 4.10, 4.11 pabora
PS5, Temsr 5.1,5.2 [IpencraBnenue
P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | pe3ynbTaToB
6.7 IT-o/c, 6.8, 6.9, 6.10 II-o/c, 6.11 MPaKTUYECKUX PadboT
P7, Temnt 7.1,7.2,7.3,7.4,7.5,7.6, | 3ammura TBOPYECKUX
7.7 11-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, pabor
7.12,7.13,7.14,7.15, 7.16, 7.17 3amura
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 WMHJUBUIyaJIbHBIX
P9, Temsr 9.1,9.2,9.3,9.4,9.5 MPOEKTOB
P 10, Temsr 10.1, 10.2, 10.3, 10.4 KontponbHas padota
P11, Temsr 11.1,11.2, 11.3 IT-o0/c, Brimonnenue
11.4,11.5, 11.6 IT-o/c, 11.7 SK3aMEHAIlMOHHBIX
P12, Temsr 12.1,12.2,12.3,12.4 3aJIaHUM
P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5 IT-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6
OK 06 [IposBnsaTh P 1, Tema 1.1, 1.2, 1.3 I1-0/c, 1.4, 1.5, | TectupoBanue
TPk JIaHCKO- 1.6 VYerHbll onpoc
MMaTPUOTUYECKYIO MTO3ULIHIO, P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | Marematnueckuii
JEMOHCTPUPOBATH 6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 JHUKTAHT

OCO3HAaHHO€ IIOBCJICHHUEC Ha
OCHOBC TpaJUIIUOHHBIX
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00I1IeYeTI0BEYECKUX
LEHHOCTEH.

P7, 6Tems 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 11-0/¢,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, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4,
14.5 IT-o/c, 14.6

NunuBunyanbHas
CaMOCTOSITENbHAS
paborta
IIpencraBienue
pE3yJIbTaTOB
IIPAKTUYECKUX padoT
3aiuTa TBOPUYECKUX

pabot
3ammTa
WHIMBUTyaTbHBIX
MIPOCKTOB
KonTponshas padora
Brimonnenue
9K3aMEHAI[MOHHBIX
3aJaHni
OK 07 CopelicTBOBAaThH P 1, Tema 1.1, 1.2, 1.3 T1-0/c, 1.4, 1.5, | TectupoBanue
COXPAHCHHUIO OKPYXKAIOIICH 1.6 YcTHBIIM oTIpoc
cpensbl, pecypcocoepexxennto, | P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 I1-o/c, | Maremarnueckuii
3¢ (HEeKTUBHO NEHCTBOBATH B 2.6 JTUKTaHT
YPE3BBIYANHBIX CUTYalHIX P 3, Temsr 3.1, 3.2, 3.3 II-o/c, 3.4 NunuBunyanbHas
P 4, Temer 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | caMOCTOSTEIIHLHAS
4.7 11-0/c, 4.8, 4.9, 4.10, 4.11 paborta
PS5, Temsr 5.1,5.2 [IpencraBnenue
P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | pe3ynbTaToB

6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7,Temwr 7.1,7.2,7.3,7.4,7.5,7.6,
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, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-0/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, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6

MPaKTUYECKUX PadboT
3anmTa TBOPUYECKUX
pabot

3amura
WHIUBHUIYTbHBIX
MIPOCKTOB
KontponbHas padota
Brimonnenue
9K3aMeHAaIlMOHHBIX
3aJaHui
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