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1. OBIIIAS XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMBI
OBLIEOBEPA3OBATEJILHOM JUCLMIUIMHBI OB/1.12 MATEMATHUKA

1.1 MecTto OUCHMIUIMHBI B CTPYKType mpodeccHoHalbHOM 00pa3oBaTeNbHOM

nporpammsl CI1O:
O6meoOpazoBarenbHas  aucnumummHa ~ MATEMATUKA — sBasercs

00s3aTeNbHOM  4YacThio  OOIIE00pa30BaTENBbHOTO  IMKIAa  00pa3oBaTebHOMN
nporpaMmmbl B cooTtBeTctBUM ¢ DI'OC no cnenuansHoct  09.02.07

NudopmanmoHHbie CUCTEMBI U IPOTPAaMMHUPOBAHUE.

1.2 L[CJIL U INTaHUPYCMBIC PC3YJIbTATBI OCBOCHUS TUCHUIIINHBI:

1.2.1 Ilenb IUCIUTUIMHBI
Conepxanue mporpaMMbl 00111e00pa30BaTeIIbHON U CIIUTLTHHBI

MATEMATHUKA HarpaBiieHO Ha JOCTUKEHUE PE3YIIBTATOB €€ U3YUEHHUSI B
cootBercTBHH ¢ TpeboBarmsaMu OI'OC CIIO u Ha ocHOBe ®I'OC CIIO.

1.2.2 Ilnarupyemsbie pe3yIbTaThl OCBOCHHUS 00IIe00pa30oBaTEILHOM
muctuiuinHabl B cooTBeTcTBHU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO.

Oco0oe 3HaueHne AUCHUILINHA uMeeT ipu popmupoBanuu u pazputuu OK u
ITK (OK yxka3zbiBatotcst u3 HoBoro makera @I'OC CIIO 2022 rona o

cnenuansHocT 09.02.07 MHbOpMaIiOHHBIE CUCTEMBI U
pOrpaMMHPOBAHHE)



Oo1ue
KOMIIETeHIIUH

Ilnanupyembie pe3yabTaThl 00y4eHUsI

OO01mue

JII/ICIII/IHJ]I/IHaprIe

OK 01 Bribupats
CTIIOCOOBI PelICHHUs 3a1a4
pohecCuOHATBLHOM
JeSITeIIbHOCTH
HNPUMEHUTEIBHO K
Pa3JInYHBIM KOHTEKCTaM

- TOTOBHOCTh K TpYyAYy, OCO3HAHHUE
IIEHHOCTH MacTepCTBa, TPYAOTI00HUE;
- TOTOBHOCTb K aKTHBHOH JI€ATEILHOCTH

TEXHOJIOTMYECKOM U COLMAJIbHOU
HaIlpaBJIEHHOCTH, CIIOCOOHOCTh
MHUIMHAPOBATh, IUIAaHUPOBATh u
CaMOCTOSITEJIbHO ~ BBIIIOJIHATH ~ TaKylO
NesITeIbHOCTD;

- HHTEpeC K pas3Iu4HbIM cdepam
poeCCUOHAILHOMN 1EATEIbHOCTH.
OBnanenue YHUBEPCAIbHBIMU
yueOHbIMU [I03HABATEJIbHBIMU
JNEUCTBUSAMM:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS.
- CaMOCTOSITENIbHO (hOopMynHpoBaTh U

aKTyalu3upOBaTh npobiemy,
paccMmarpuBaTh €€ BCECTOPOHHE;

- yCTaHaBIUBATh CYIIIECTBEHHBIN
HpI/I3HaK 501058 OCHOBAHUA JUJISL
CpaBHEHUS, KIacCU(pUKaU u
00001IeHH S

- ONpeNeNnaTb Ienu JACSITeNbHOCTH,
3aJ1aBaTh TapaMeTpbl W KPUTEPUU UX
JTOCTHO)KEHHUS,

- BBISIBIIATH SaKOHOMepHOCTI/I 158
HpOTHBOpeqHﬂ B paCCManI/IBaeMBIX
SIBJICHUAX

- BHOCUT KOPPEKTHUBHI B JEATEIHLHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB
LIEJISIM, OLICHWBATh PUCKH ITOCIEICTBHUI
JIESITENILHOCTH;

- BJIAJETh METOJIaMHU [J0KAa3aTeNlbCTB, ANrOPUTMAMU pELICHMs 3ajad; yMEHUE
(GopMyIMpOBaTh ONpEAETICHUs, aKCUOMbBI U TEOPEMBI, NPUMEHATh UX, NIPOBOAUTH
JI0Ka3aTeNbHbIE PACCYKIEHUS B XO/€ PEIICHNUS 3a/1a4;

- yMeTb ONEpPUPOBATH HOHATUSAMM: CTENEHb 4YKCia, JOrapu(m Yucla; yMEHHUe
BBITOJIHATH BBIUYUCIICHUE 3HAYEHUH M TPe00pa30BaHMs BEIPAKEHUH CO CTENICHIMHU U
Jorapupmamu, npeodpa3oBaHus IPOOHO-pAllMOHATIBHBIX BBIPAXKECHUH;

- yMeThb  ONEpUpOBaTh  MOHATUSAMHU:  palOHAJbHBIE, UPPALUOHAIbHBIE,
HoKa3aTesbHbIC, CTENEHHbIE, JOrapu(pMUUECKUE, TPUTOHOMETPUUYECKUE YpPaBHEHUS
Y HEPaBEHCTBA, X CUCTEMBI;

- YMETb ONEpPUPOBATh MOHATUAMU: (QYHKIMS, HENPEepbIBHAs (DYHKIMS, IPOU3BOIHAS,
nepBooOpa3Has, OIpeneiaEHHbI MHTErpan; yMEHHE HaxXOAUTb IPOU3BOJHbBIE
3JIEMEHTApHbIX (YHKLUI, HCIONb3Yys CIPABOYHBIE MaTepuaibl; HCCIEAOBaTh B
IMPOCTEHIINX clydasix (QYHKIMM Ha MOHOTOHHOCTb, HAXOAWTh HaumOojbllIee U
HalMEHbllee  3HaueHus  (QyHKUU; CTpOUTh TpadUKd  MHOTOWIEHOB €
MCIIOJIb30BaHUEM amiapaTa MaTeMaTUYeCKOro aHaju3a; MPUMEHSTHh MPOU3BOJIHYIO
IIPY PELICHUH 33a4 Ha JBUKCHHE; pellaTh PaKTUKO-OPUEHTUPOBAHHBIE 337a4l Ha
HauOOJbIINE M HAUMEHbIIME 3HAYEHHS, HAa HaXOXKJIEHUE IyTH, CKOPOCTH U
YCKOPEHHUS;

- yYMEThb OIEpUpPOBaTh MOHATHSAMH: palMoHaNbHAas (QYHKIUS, I0Ka3aTeabHas
byHKUUMA, cTeneHHas QyHKUuUs, Jorapupmudeckas GyHKLIUs, TPUTOHOMETpUYECKast
¢byHkumn, oOpatHble (QYHKIUU; YMEHHE CTPOUTH TpapUKy HU3YUYEHHBIX (YHKIHUH,
UCITOJIb30BaTh TpapyKH MPU U3yYECHUH MPOLIECCOB M 3aBUCHUMOCTEN, MPU PELICHUN
3aJa4 U3 JIpYruX Y4eOHBIX NPEIMETOB M 3a/lad UX pPeaJbHOW >KU3HH; BBIPAXKATh
(dopMyrIaMu 3aBUCUMOCTb MEX/1y BEJTMUNHAMM;

- YMETh pelaTh TEKCTOBBIE 33/Ja4l Pa3HbIX TUIIOB (B TOM YHCJI€ HA IPOLEHTHI, JOJIH
U YacTH, Ha JIBU)KEHHUE, paboTy, CTOMMOCTb TOBApOB M YCIyT, HAJOTH, 33/Ja4d M3
o0nacTd  ympaBieHHUS JIMYHBIMH M CEeMEWHBIMH (UHAHCAMH), COCTaBIATH
BBIpQXEHUS, ypaBHEHHS, HEPABEHCTBA M HX CHUCTEMbl MO YCIOBUIO 3aJayH,
UCCIIEIOBATh MOJyYEHHOE PEIlIeHNe U OLIEHUBATh MIPABI0N0I00HOCTh PE3YJIbTATOB;

- yMETb OHEpUpOBaTh MOHATUAMU: CpeJHee apudmMeTHdeckoe, MeIUaHa,
HauOoJiplllee W HaWMEHbIEE 3HAUCHHWE, pa3Max, JUCIEpPCHs, CTaHIapPTHOE
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- pa3BUBAaTb KPEAaTUBHOE MBIILICHHUE
IIPU PELICHNUN KU3HEHHBIX NPOOIIEM;

0) 0a30BbIE HCCIIEI0OBATEIILCKUE
JICUCTBUSL.
- BJIAJIETH HaBBIKAMH y4eOHO-

HCCIEAOBATEIbCKOM M IPOEKTHOM
NS TeIbHOCTH, HABBIKAMH pa3pelIeHUs
pooieM:

- BBUIBJISATh NPUYHUHHO-CIICJCTBEHHbBIE
CBSI3M W AaKTyaJM3WpOBaTh 3ajady,
BBIIBUTAass TUNOTE3y €€  pelIeHHus,
HaxXxoJIuThb APTYMCHTBI JJIA
JI0Ka3aTeIbCTBA CBOMX YTBEPXKICHMH,
3aJaBaTh MapaMeTpel W KPUTEPHUHU
peleHus;

- AHAJIM3UPOBATH IIOJYUCHHBIC B XOIC
pereHus 3aaun pe3yJbTaThl,
KPpUTHYCCKHU OLICHUBATh nux
JIOCTOBEPHOCTb, IPOTHO3UPOBATh
HU3MCHCHHUEC B HOBBIX YCIIOBUAX;

- YMeTb NEepeHOCUTb 3HaHHUSI B
[I03HABATEJIbHYIO 00macThb
KHU3HENIeATeIbHOCTH,

- yME€Tb UHTETPUPOBATH 3HAHUS U3
pa3HBIX MIPEIMETHBIX 00JIaCTel;

- BBIABUTaTb HOBBIC HUJICHU, IPEAIaraTb
OpPUTMHAJIBHBIE TMOAXOJBl U PELICHUs U

CIIOCOOHOCTh WX HWCIIOJIB30BAaHUA B
NO3HaBaTEJILHON " COLIMAIILHON
MIPaKTHKE.

OTKJIOHEHHE  YHUCJIOBOro Habopa, yMEHME U3BJEKaTb, WHTEPIPETHPOBATH
uHpOpMAlLIMIO, TPEACTABICHHYI0 B Taliuuax, Ha JguarpaMmax, rpadukax,
OTPaXKAaIOIly}0 CBOWMCTBA pEalbHBIX IIPOLECCOB M SBIEHUH; IPEACTABIATH

UHPOPMALIMIO C TMOMOIIBI0 TAONHMIl M JHarpaMM; HCCIEJOBAaTh CTATHCTUYECKHE
JJaHHbIE, B TOM 4YHCI€ C NPUMEHEHUEM TIpaUUecKHX METOJ0B U 3IIEKTPOHHBIX
CPEJCTB;

- YMeTh ONEpPUpPOBATh IMOHATHSAMHU: CIy4dailHbI ONBIT M CilydailHOE€ COOBITHE,
BEPOSTHOCTh  CIYy4alHOTO COOBITHS, YMEHHME BBIYHCISATH BEPOSATHOCTH C
UCMOJIb30BaHUEM TIpaUUeCKUX METOOB; HPUMEHATh (HOPMYJIBl CIIOKEHUS U
YMHOXXEHHUSI BEPOSATHOCTEH, KOMOHMHATOpHBbIE (AaKThI M (OPMYJBI TPU PEIICHUH
3ajlay; OLIEHMBATh BEPOATHOCTH PEAJbHBIX COOBITHIA; 3HAKOMCTBO CO CIy4YalHBIMU
BEJIMYMHAMU; YMEHUE MPUBOJIUTH MIPUMEPHI MPOSBICHHS 3aKOHA OOJIBIINX YUCEN B
HPUPOJHBIX U OOIECTBEHHBIX SIBICHUSX;

- YMeTh OIEPHPOBATH MOHATHUSAMH: TOYKA, MpsAMas, TIOCKOCTb, MPOCTPAHCTBO,
JBYXTPaHHBIM  yroj,  CKpelUBalOIlMe  MpsMble,  HApalIeIbBHOCTh U
NEPIEHAUKYISAPHOCTD MPSIMBIX M TUIOCKOCTEH, YTrOJl MEXKAY MPSMBIMHU, YTOJI MEKIY
OpSMOM M IIOCKOCTBIO, YToJl MEXAy IJIOCKOCTSMH, PAcCTOSIHME OT TOYKH [0
TUIOCKOCTH, PACCTOSTHUE MEX/TY MPSIMBIMHU, PACCTOSTHHE MEKIY TUIOCKOCTSIMH;

- YMEHHE HCMOJb30BaTh MPH pEIIeHUM 3a/ady H3y4YeHHble (aKkThl U TEOPEMbI
TUTAaHUMETPHUH;, YMEHHE OIEHUBATh Pa3Mephbl 00BEKTOB OKPYIKAIOIIETO MHPA;

- YMETh ONEepUpOBaTh MOHATUSAMH: MHOTOTPAaHHHMK, CEYEHHE MHOIOIpaHHMKa, KYO,
napajjieNienunes, TNpu3Ma, NUpamMuaa, ¢urypa € MOBEPXHOCTb BpAIICHHS,
IUIOCKOCTh, Kacaromiascs cdepbl, IMIMHApPa, KOHYcCa, IUIOIAAb IOBEPXHOCTH
NUpaMUJIbI, TPU3MBI, KOHycCa, LMIMHApA, IUomaas cdepbl, 00bEM Kyoa,
OPSAMOYTOJBHOTO Mapajiesienunesa, MUPaMUAbl, NPU3MBI, IMJIKMHApA, KOHYcCa,
nrapa; yMeHrue u300paxaTb MHOTOTPaHHUKH W TIOBEPXHOCTH BPAIICHUS , UX CEUCHUS
OT PYKH, C MMOMOIIIBIO YePTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB; YMEHHE
pacrio3HaBaTh CHMMETPHUIO B TPOCTPAHCTBE; YMEHHWE PACIO3HABATH MpPaBUIIHHBIC
MHOT'OT'PaHHHKH,

- YMETb OTIEpUPOBAThH MOHITHAMU: JIBIKEHUE B IIPOCTPAHCTBE, MOI00HBIE (DUTYPHI B
IPOCTPAHCTBE; MCIIONB30BaTh OTHOIIEHME IUIOUIa el moBepXHOCTeH U 00BEMOB
MOI00HBIX (PUTYp TpU PELICHUH 3a/1a4;

- YMETb BBIYHCIATH F€OMETPUYECKHE BEIMYUHBI (JUIMHA, YToJj, IJIOLIaab, 00BEM,
IUIOIIAb TOBEPXHOCTH), UCIIOJIb3Ysl U3yUYEeHHBbIE (POPMYIIBI U METOMBI;

- _YMEThb _ONEPHUPOBATH IOHATHUSAMH: MPSMOYIOJIbHAsL CHUCTEMA KOOPAMWHAT,
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KOOpJMHAThl TOUYKH, BEKTOP, KOOPANHATBI BEKTOPA, CKAIIPHOE IIPOU3BEIECHUE, YTOJI
MEXy BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA HA YHCIIO; HAXOAUTH C
IIOMOILBIO U3YyUEHHBIX (HOPMYJT KOOPIMHATHI CEPEIUHBI OTPE3KA, PACCTOSIHUE MEKIY
JByMsI TOUKaMU;

- yMeTb BBIOUpATh MOAXOIAIIMH HM3YyYEHHBIM METOJ JUIsl peLeHHs 3aj]ayd,
pacrio3HaBaTh MareMaTHyecKue (haKkThl 1 MATEMAaTUYECKHUE MOJIEIH B MPUPOIHBIX U
OOIIIECTBEHHbIX  SIBIEHHMSX, B MHCKYCCTBE; YMEHHME IPHUBOAUTH IMPUMEPHI
MaTE€MaTUYECKUX OTKPBITUM POCCUICKON U MUPOBOM MAaTEMAaTUYECKOU HAYKH;

- YMETb ONEpUPOBATH IOHATUSMHU: OINPEACICHUE, aKCHOMa, TEOpeMa, CIEACTBHE,
CBOWCTBO, TpPHU3HAK, JOKA3aTEIbCTBO, PABHOCHIBHBIE (DOPMYITUPOBKU; YMEHHE
dopmynaupoBate 00paTHOE U IPOTHUBOIOJIOKHOE YTBEPXKICHHE, HPUBOAUTH
IIPUMEPBl U KOHTPIPHUMEPBI, HCIOJIB30BaTh METOJ MATEMaTUYECKOM WHIYKLUU;
IIPOBOAMTH JIOKA3aTEJbHBIE PpACCYXKICHHMS IpU pPELIEHUM 3a]a4, OLEHUBATh
JIOTUYECKYIO MPABWIBHOCTb PACCYKIACHUN;

- YMETb OIEpUPOBATh IMOHATUSAMHU: MHOYKECTBO, IOJMHOKECTBO, OIEpaluu Ha
MHOXKECTBAMHU; YMEHHUE MWCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar s
OIMCaHUs PEAIBHBIX IIPOLIECCOB U SABJICHUM IIPU PELICHUH 3a1a4, B TOM 4YHCIIE U3
JIpYTUX yu4eOHBIX MPEAMETOB;

- YMeThb ONepUpoBaTh MOHATUSAMU: Tpad, CBA3HbIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTb W OMNMCHIBaTh Tpadbl pa3IMUHBIMH CIIOCOOAMH,
UCIOJIb30BaTh Tpadbl MPH pelIeHUH 3aj1ay;

- yMeTb CBOOOJHO ONEpUpPOBATh MOHITHUSIMM: COUYETaHHE, MEePEeCcTaHOBKA, YHUCIIO
COYeTaHUl, dYMCIO TepecTaHoBOK, OuHOM HblOTOHa; yMeHHe NPUMEHATh
KOMOMHATOpHbIE (PaKThl U PACCYKJIEHUS AJIs PELIeHUs 3ajay;

- YMETh ONEPUPOBATH MOHATUAMM: HATypAJIBHOE YUCIIO, LEI0€ YUCIO, OCTATOK IO
MOJYJIIO, PallMOHATIBHOE YHMCIIO, HPPALMOHAIBHOE YHCIO0, MHOKECTBO HATYPAJIbHBIX,
LEIbIX YUCEJ, PAlMOHAIBHBIX, JCHCTBUTEIBHBIX YHCEI; YMEHHME HCIIOJIb30BaTh
MPU3HAKW JIETMMOCTH, HaWMEHBUIMM OOLIMil JenuTenb W HauMEHbllee oollee
KpaTHOe, anroput™M EBknuaa mpu pelleHHH 3a1ad; 3HAKOMCTBO C Pa3IMYHBIMU
MTO3UIIMOHHBIMU CUCTEMaMH CUUCIICHUS;

- yMeTh CBOOOJHO OINEpPHUPOBATH MOHATHAMM: CTENEHb C LEJIbIM I0Ka3aTeleM,
KOpPEHb HAaTypAJIbHOM CTENEHH, CTENEHb C PAallMOHAIBHBIM I10KA3aTeIeM, CTENEHb C
JNeHCTBUTENBHBIM  (BEILIECTBEHHBIM) TIIOKa3aresieM, JiorapudM UHCHa, CHHYC,
KOCHHYC U TAHT€HC IPOM3BOJIBHOTO YHCIIA;

- YMETh OIIEPUPOBATh MOHATHUSIMHU: TOXKIECTBO, TOXKJICCTBEHHOE NpeoOpa3oBaHHE,
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YPaBHEHHE, HEPAaBEHCTBO, CHCTEMa YPAaBHEHUN M HEPABEHCTB, PABHOCUIBHOCTH
YpaBHEHHUH, HEPAaBEHCTB W  CHCTEM, pALUOHAIbHBIE, HpPpPALUOHAIbHBIE,
HoKa3aTesbHbIC, CTEIEHHBIE, JIorapu(pMuyeckre, TPUrOHOMETPUYECKUE YpaBHEHHUS,
HEPAaBEHCTBA U CHUCTEM; YMEHHE pellaTb ypaBHEHHS, HEPAaBEHCTBA M CHUCTEMBI C
IIOMOULIBIO PA3JIMYHBIX IPUEMOB; pEIIATh YPAaBHEHUS, HEPABCHCTBA U CHCTEMBI C
[IapaMeTpoM; IPUMEHSTh YpaBHEHUs, HEPAaBEHCTBA, MX CHUCTEMbI JJIsl PELICHMS
MaTeMaTHUYECKUX 3aJa4 1 3a/1a4 U3 Pa3JIM4YHbIX 00JIaCTel HAyKU U pealbHON KU3HHU;
- yMeTb CBOOO/IHO ONEpUPOBATh MOHATHIMU: Ipaduk QyHKIMH, oOpaTHAs PyHKLIHS,
KOMIO3ULUs (QyHKIMH, JuHelWHas (QyHKUMs, KBaapaTUyHas (YHKIHS, CTEIEHHas
GyHKIMS C TENbIM TI0Ka3aTelneM, TPUTOHOMETpHUYeCKHe (YHKIMH, OOpaTHbIC
TPUTOHOMETpHUUYECKHE (YHKIMM, IMOKa3zaTelibHas M Jorapudmuyeckas (yHKIHHU;
YMEHHE CTPOUTHh TpaduKkud (QYHKUUH, BBINOJHATH IpeoOpa3zoBaHus TpaduKoB
(GyHKUMH; yMEHUE MCIONIb30BaTh rpaduku QYHKUMN A U3Yy4EHHs IPOLECCOB U
3aBUCUMOCTEH NpU pEeIIeHUH 3a7a4d U3 APYTruX y4eOHBIX MPEIMETOB U U3 PeaTbHOI
YKU3HU; BBIpaXaTh (POpMyJIaMU 3aBUCUMOCTH MEX/ly BEIMUNHAMM;

- yMeHUE CBOOOHO ONEpUPOBATh MOHITUSIMU: YETHOCTh (DYHKLNHU, IEPUOJUYHOCTD
(YHKINMH, OrpaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb (YHKLHUH, 3KCTPEMYM
byHKIIMKM, HauOOJbIIIEE M HAaWMEHbIIee 3HAaYeHHE (YHKIMH Ha MPOMEXKYTKE;
yYMEHHUE MPOBOAMUTH UCCIeI0BaHUE (QYHKIINUH;

- YMEHHUE HCII0JIb30BaTh CBOMCTBA W rpaduku QyHKUUN JUIsl pelIeHUs] ypaBHEHUH,
HEpaBEHCTB M 3ajJay ¢ MapaMeTpaMu; M300pa)kaTb Ha KOOPJMHATHOW IMJIOCKOCTH
MHOX€ECTBA PEIICHUN YPABHEHUI, HEPABEHCTB U UX CUCTEM;

- yMeTb  CBOOOJHO  ONEpUpOBaTh  IMOHATUSAMHU:  TOCJIEJOBATEIBHOCTD,
apumernueckas Iporpeccus, TIeOMeTpUuUeckas Iporpeccus, OECKOHEUYHO
yObIBaroIasi reoMeTpuyecKasi Mporpeccus; yMEeHUe 3a/1aBaTh MOCIE10BaTEIbHOCTH,
B TOM YHCJIE C TIOMOIIIBIO PEKYPPEHTHBIX (GOPMYJT;

- YMETh OINEPUPOBAThH MOHATHSIMU: HENPEPHIBHOCTh (DYHKIIMH, aCUMIITOTHI Ipaduka
byHKIMM, TepBas M BTOpas NpoOu3BOAHAS (GYHKIUU, TE€OMETPUYECKHN U
¢u3nyeckuif CMBICT TPOM3BOJHON, NEpBOOOpa3zHasi, ONpPENENEHHBIA HHTETpal;
YyMEHHE HaxXOAUThb aCUMNOTOTHl rpaduka (YHKIUU; YMEHHE BBIYHUCIATH
NPOM3BOJIHBIE CYMMBbI, TPOM3BEIEHUS, YAaCTHOIO W KOMIO3MLMHU (YHKIHMH,
HaXOJUTh YpaBHEHHME KacaTelbHOMW K rpaduky (yHKIUHU; YMEHHE HCIOJIb30BaTh
NPOM3BOJHYIO U MCCIEIOBAaHUS (DYHKUMHU, IS HAXOXKICHUS HAWIYUIIero
pelIeHNs] B IPUKIIAJHBIX, B TOM YHCJIE COLUAIBbHO-3KOHOMUYECKUX U (U3NYECKUX
3ajiavax, sl ONpEeAeTIeHHUsI CKOPOCTU M YCKOPEHHMSI; HAXOAUTh IUIOMAAN U 00BEMBI
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¢uryp ¢ TIOMOLIBIO HMHTETpaia; MNPUBOJUTH MPUMEPHl MaTeMaTH4YeCcKOro
MOJICIIMPOBAHUS ¢ TOMOIIBIO AU epeHInanbHbIX YpaBHEHUH;

- yMeTh OIEpUPOBATH IMOHATHAMHU: KOMIUIEKCHOE YHCIO, CONPSDKEHHBIC
KOMILJICKCHBIC YHCJIa, MOAYJb M apryMEHT KOMIUJIEKCHOTO 4Hcia, Gopma 3amucu
KOMIUIEKCHBIX YHCell (TeOMETpUYecKasi, TPUTOHOMETpUYecKasl U anredpandeckas);
yMETh TPOU3BOAUTH apU(PMETHUYECKHe JEHCTBHS C KOMIUIEKCHBIMU YHCIIAMH;
HPUBOJIUTH IIPHUMEPbI HCIIOIB30BaHNs KOMIUICKCHBIX YHCENT,;

- yMeTb CBOOOJIHO OTEPHPOBATH MOHATHIMHU: CpeAHEe apupMeTHIecKoe, MeIraHa,
HauOonblIee ¥ HaWMEHbIIEe 3HAYCHHWE, pa3Max, JAUCIEpPCHs, CTaHIApTHOE
OTKJIOHGHHE Il  ONHCAaHWsS  YWCIOBBIX JIaHHBIX; yMEHHE  HCCIENOBaTh
CTaTHCTUYECKHE JaHHBIC, B TOM YHCIIE C NPUMEHEHHEM TrpadUuecKHX METOIOB H
DIIEKTPOHHBIX CPEACTB; TpapUUecKd HCCIEOBATH COBMECTHBIC HAONIONEHUS C
MOMOIIBIO JMarpaMM pacCEeUBaHUs M JIMHEHHOW PerpeccuH;

- yMETh HaXOOUTh BEPOSATHOCTH COOBITUH C WCHOJIB30BAaHUEM TpaduyecKux
METOJIOB; TPUMEHSTH MUl PEHIeHUs 3anad (OPMYJbI CIOXKEHUS W YMHOXKEHHS
BEPOSTHOCTEW,  QopMmyiny  MOMHOW  BeposiTHOCTH,  (opmyny  beprymm,
KOMOUHATOpHbIE (aKThl U (HOPMYJIbI; OLEHUBATh BEPOSITHOCTH PEaIbHBIX COOBITUH;
YMEHHE OIEpUpOBaTh TMOHATHAMHU: CIIlydaiiHas BeIWYMHA, pacHpeieiieHHe
BEPOSTHOCTEH, MaTEMaTHUECKOE OXKHJIaHHUE, JUCTIEPCUs U CTAaHJIaPTHOE OTKJIOHEHHUs
CIly4aifHOW BeNMYUHBI, (YHKIUU paclpeAesieHus W IUIOTHOCTH PAaBHOMEPHOTO ,
M0Ka3aTeIbHOr0 U HOPMAJIBbHOIO PACHpEeNICHH; YMEHHE UCIOIb30BaTh CBOWCTBA
W3YYEHHBIX pacIpe/leIeHuil sl pelIeHHs 3a]a49; 3HAKOMCTBO C TIOHSATHUSIMH: 3aKOH
OONBLIMX 4YHCEN, METO/Abl BBIOOPOYHBIX MCCIECIOBAHMN; yMEHHE MPUBOAUTH
NPUMEPHI TPOSBICHUS 3aKOHAa OOJBINIMX YHCET B MPHUPOTHBIX W OOIIECTBEHHBIX
SBIICHUSX;

- yMeThb CBOOOJHO ONEpPUPOBATh TOHATHSAMHU: TOYKA, TMpsiMas, IUIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, JIyY, IJIOCKUN yToJl, IBYTPAHHBINA yroJl, TpEXTpaHHbII yro,
nepeceKaroIuecs, napauieabHble U CKPEIINBAIOIUecs MpsIMbIe, TapaIeIbHOCTh U
NEePIEHAUKYISIPHOCTD MPSIMBIX M IUIOCKOCTEH, YroJl MEXKAY MPSMBIMHU, YTOJI MEXKIY
NPSMOM M TUIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSMH; YMEHHE HCIOJIb30BaTh TPHU
pelIeHNH 33/1a4 W3y4eHHbIE (DAKThl M TEOPEMbl TUIAHUMETPHH;, YMEHUE OLIEHUBATh
pa3Mepel OOBEKTOB B OKPYXKAIOIIEM MHUpPE; YMEHHE ONepUpOBaTh MOHATHSIMU:
MHOTOTPAaHHHK, CEUEHHE MHOTOTPaHHMKA, MPaBHIbHBIH MHOTOTPAaHHUK, MpPU3MA,
nupamuzaa, ¢GuUrypa M IMOBEPXHOCTh BpAIICHUS, IWIMHIP, KOHYC, map, cdepa,
pa3BEPTKAa TMOBEPXHOCTH, CEUCHHsI KOHYCa M IIMJIMHJPA, MapajielibHble OCH WIH
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OCHOBAHMIO, CEUCHME Ilapa, IJIOCKOCTb, Kacaromasics cpepsl. Lunmuuapa, konyca;
YMEHHE CTPOUTH CEYEHNE MHOTOIpaHHHKA, M300pakaTh MHOTOIPAaHHHUKH, (PUTYPBI U
IOBEPXHOCTU BPALIEHMS, UX CEYEHHUS, B TOM 4YHCIE C MOMOLIbI 3JIEKTPOHHBIX
CPEZICTB; YMEHHE MPHUMEHSATh CBOMCTBA F€OMETPUYECKHUX (UTYp, CAMOCTOSTEIHHO
bopMyaMpoBaTh ONpEAETIeHHUs M3y4yaeMbIX (Uryp, BBIIBUIaTh THIIOTE3Bl O
CBOWCTBaX W MPU3HAKAX F€OMETPUYECKUX (HUTyp, OOOCHOBHIBATH WM ONPOBEPIaTh
UX; YMEHHE MPOBOAMTH KJACCU(PUKALMIO (GUIYp IO Pa3IMYHBIM IpPU3HAKaM,
BBITOJIHATh HEOOXOAUMBIE JIOTIOJTHUTENIBHBIE IOCTPOCHMUSI,;

- yMeTb CBOOOJHO ONEPUPOBATh MOHATHSAMHU: ILUIOMIA[L (GUIYphl, 00BEM (GUTYpHI,
BEJIMYMHA yTIja, pAaCCTOSHNUE OT TOUKH J0 MJIOCKOCTH, PACCTOSHUE MEXY MPSIMBbIMH,
paccTosHUE MEXIY IUIOCKOCTAMH, IUIOIAAb cdepbl, IUIOM@Aab I[OBEPXHOCTU
nupamuabl, [lpu3mbl, KoHyca, UHIAMHApA, O00BEM Kyba, MNPSAMOYTrOJIBHOTO
napajjienenunesa, MUPaMUAbl, OPU3MbI, IWIMHApA, KOHYyca, IIapa; YyMEHHe
HAXOJIUTh OTHOIIEHHE 00BEMOB MOTOOHBIX QHUTYD;

- YMeTh CBOOOJHO ONEpPUPOBATh MOHATHIAMMU: JABUKEHME, MapauleibHbIi IepeHoc,
CUMMETpUS Ha IJIOCKOCTH M B IPOCTPAHCTBE, IOBOPOT, IIpeoOpazoBaHue moao0us,
noo0HbIe (DUTYpPbI; YMEHHE paclo3HaBaTh PaBHbIE M IMOJ00HBIE (PUTYpHI, B TOM
YHCIIe B IPUPOJE, UCKYCCTBE, apXUTEKTYpe; YMEHHUE UCII0JIb30BaTh T€OMETPHUUECKHE
OTHOLICHMSI, HaXOJUThb TI'€OMETPUUYECKUE OTHOLICHMS, HAXOIUTh I'€OMETPUUYECKUE
BEJIMYMHBI (AJIMHA, YTOJ, IUIOMIAaJb, OO0BEM) NHpHU pELIEHUH 3ahad U3 JpYyrux
y4eOHBIX IPEAMETOB U U3 PEANbHOM KU3HH;

- YMeTh CBOOOJHO ONEpPUPOBATH MOHATHIMU: IPSIMOYToJibHAs CUCTEMa KOOPAMHAT,
BEKTOP, KOOPJAMHATBI TOUYKH, KOOPIANHATBI BEKTOPA, CyMMa BEKTOPOB, IIPOU3BEICHUE
BEKTOpa Ha 4YMCJIO, Pa3jOXKEHHE BEKTOpa MO 0a3ucy, CKaJsIpHOE INPOU3BEICHHUE,
BEKTOPHOE IIPOM3BENEHUE, YroJl MEXAy BEKTOPAMM; YMEHHE HCIOJIb30BaTh
BEKTOPHBI M KOOPJWHATHBIA METOJI JUI pPelIeHUs] TeOMETPUUYECKUX 3a/1a4 U 33/a4
JIpyTUX Y4eOHBIX IPEeIMETOB; ONEpPHpPOBaTh MOHATUSAMH: Marpuma 2x2 u 3x3,
OTpeAeNuTeNb MaTPHUIIbl, TEOMETPUUECKHI CMBICIT OTIPEAeTUTENS;

- YMETb MOJEIMPOBATh PEAIbHBIE CUTyallUM Ha S3bIKE MAaTEMAaTHKHU; COCTaBIATh
BBIPQXKEHUS, YpaBHEHHS, HEPABEHCTBA M HX CUCTEMbl IO YCJIOBHUIO 3aJayH,
UCCIIEIOBaTh MOCTPOCHHBIE MOJIENM C HCHOJb30BAaHMEM armapara aiureopsl,
MHTEPIPETUPOBATH IMOJYUYEHHBIH pPE3yJbTaT; CTPOUTh MAaTeMaTHYECKHE MOJIEIH C
IIOMOUIbI0 TI'€OMETPUYECKUX IOHATUH M BEJIWYMH, pEIIaTh CBSI3aHHbIE C HUMU
IPAaKTUYECKHE 3aJaud; COCTAaBJIATh BEPOSATHOCTHYIO MOJENb U HWHTEPIPETHPOBATH
NIOJIYYEHHBIM  pe3ysbTaT;  pellaTh  NPUKIAAHBIE  33Jaud  CpPEACTBaMU
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MaTEeMaTUYeCKOro aHaliu3a, B
(U3HYECKOTO XapaKTepa;

- yMEHHE BBIOMpATh MNOAXOIAIIMH METOA Ul pEUIeHUs 3aJaud; MOHUMAaHUe
3HAYUMOCTH MATEMAaTUKU B M3YYEHHMH NPUPOJTHBIX U OOLIECTBEHHBIX IPOLECCOB U
ABJICHUM; YMEHHUE DPACIIO3HABATH IPOSIBICHUE 3aKOHOB MAaTEMaTHKU B HCKYCCTBE,
YMEHUE NPUBOIAUTH IIPUMEPBI MATEMATUYECKUX OTKPBITUH POCCHMCKON M MUPOBOMU
MaTEMaTHYECKON HAYKH.

TOM 4YHCJIC COLHAJIBbHO-3KOHOMHYECKOI'O U

OK 02 Hcnonp3oBaTh
COBpPEMEHHBIC CPEJICTBA
MOKCKa, aHAIH3a
UHTEPIIPETAINN
uHpopmanuu, u
UH(POPMALOHHbIE
TEXHOJIOTHH IS
BBITIOJTHCHMS 32/1a4
npodeccuoHanbHOM
NESTSIIbHOCTH

B  oGnactu
MMO3HAHUS!

- c(hOpPMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSA HayKH u
OOIIECTBEHHON NIPAKTHKU, OCHOBAHHOTO
Ha auasnore KYJBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHHWIO CBOETO
MECTa B MOJIMKYJIBTYPHOM MHDE;

- COBEpIICHCTBOBAHHME A3BIKOBOM U
YUTATEJIbCKOM KYJbTYpPbl KaK CpeICTBa
B3aUMOJICUCTBUSL MEXAY JIIOJbMH U
MO3HAHUS MUPA;

OCHHOI'O Hay4YHOI'O

- OCO3HaHME LEHHOCTH Hay4YHOH
NesITeTbHOCTH, TOTOBHOCTh
OCYILIECTBIATh MPOEKTHYIO u
HCCIIEI0BATEILCKYIO JeSITeTTHHOCTD
WH/IUBUYaIbHO U B TPYIIIE.
OBnanenue YHUBEPCATbHBIMHU
yueOHBIMU MO03HABATEJIbHBIMU
JNEUCTBUSAMMU:

B) paboTa ¢ uHpopmManuei:

- BIAAeTh HaBBIKAMH  TIOJYYCHUS

I/IH(bOpMaI_[I/II/I U3 HWCTOYHUKOB pa3HbIX
THUIIOB, CaMOCTOATCIbHO OCYHICCTBJIIATH

[IOMCK, aHaIM3, CUCTEMAaTH3aLUI U
WHTEPIIPETALIIO uH(popManun
pa3IMYHbIX BUJIOB u bopm

- YMETb ONEPUPOBATH MOHATUSAMU: pallMOHANIbHAS QYHKIHS, TOKa3aTeIbHas
byHKIMsA, cTeneHHas QyHKIHs, Jorapudmuyeckast QyHKIHS, TPUTOHOMETPUIECKHE
byHKIUN, 00paTHbIe GYHKINU; YMEHUE CTPOUTH IpapuKu N3yYeHHBIX (QYHKIUH,
UCTIOJIB30BaTh TPa(GUKK MIPHU U3yUEHHUH MTPOIIECCOB M 3aBUCUMOCTEH, TPH PEIICHUN
3aJa4 U3 IPYruxX y4eOHBIX MPEAMETOB U 3a7a4 U3 PeaTbHOU KU3HU; BBIPAKATh
(dopMyIaMu 3aBUCIMOCTH MEX/Ty BETHUYNHAMU;

- YMETh ONEPUPOBATH MOHATUSIMU: TOKAECTBO, TOXKIECTBEHHOE MTPe0Opa3oBaHue,
ypaBHEHHE, HEPABEHCTBO, CUCTEMa YPAaBHEHUI M HEPABEHCTB, PABHOCHIIBHOCTh
YpaBHEHHUI, HEPABEHCTB U CUCTEM, PallHOHAIbHbBIC, UPPALIMOHANIBHEIE,
noKa3aTeJbHbIE, CTETICHHBIE, JIoTapu(MUIeCcKHne, TPUTOHOMETPUIECKHE YPaBHEHUS,
HEPaBEHCTBA M CHCTEMBI, YMETh PelIaTh ypaBHEHHS, HEPABEHCTBA U CHCTEMBI C
MOMOILBIO PA3JIUYHBIX MPUEMOB; PElIaTh ypaBHEHUs, HEPAaBEHCTBA M CUCTEMBI C
napamMeTpoM; IPUMEHSTh YPaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI JIJIsl pEIICHUS
MaTeMaTHUYeCKUX 3aJa4 U 3a/1a4 U3 Pa3InYHbIX 00JIacTel HAyKH U pealbHOM KHU3HHU;
- yMETh CBOOOJTHO ONIEPUPOBATH MOHSATHIMU: JBIDKEHHE, TTApAIJIETbHBIN TIEPEHOC,
CUMMETpPHS Ha IJIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, MPpeoOpa3oBaHus Moa00us,
10/100HbIE (PUTYPBI; YMETh PACIIO3HABATH PABHbBIE U MOAO0HBIE (PUTYPBI, B TOM
qucie B IPUPOJIE, UCKYCCTBE, apXUTEKTYPE; YMETh UCIIOJIb30BaTh T€OMETPUUECKHE
OTHOIICHUS, HAXOJUTh TEOMETPUUYECCKUE BEJTMYMHBI (JUTMHA, YTOJ, TUIOIa b, 00bEM)
IPU PELICHUH 33/1a4 U3 IPYTUX YUEOHBIX MIPEIMETOB U U3 PeabHOM KU3HU.
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MIPEICTABIICHHS,

- CcO37aBaTh TEKCTHl B Pa3IUYHBIX
dopmarax ¢ y4€TOM  HA3HAYCHUS
nH(pOpMalIUA W TICNIEBOM ayIUTOPHH,
BBIOMpas ONTUMATBHYIO hopmy
MIPEJICTABJICHUS U BU3YaIH3aIiy;

- OILICHUBATh JIOCTOBEPHOCTb,
JETUTUMHOCTD uH(popMaIuy, e
COOTBETCTBHE TPABOBBIM M MOpPAIBHO-
ATUYECKHM HOPMaM;

- UCIIOJIb30BATh cpencTBa
MH(POPMAIIMOHHBIX "
KOMMYHUKAI[HOHHBIX ~ TEXHOJOTUH B
pereHnH KOTHUTHBHBIX,
KOMMYHUKaTHBHBIX U
OpTaHU3aIMOHHBIX 3a1aq C
COOJII0ICHHEM TpeOoBaHUI
OPrOHOMHKH, TEXHUKH OE30MaCHOCTH,
TMTUEHBI, pecypcocOepexeHus,

MMpaBOBbBIX W OTHYCCKUX HOPM, HOPM
nH(OPMALIMOHHON OE30MaCHOCTH;
- BJIAJICTb HAaBbIKaMHW PpacCliO3HABAHUA U

3aLIUThI uHpopMaLuy,
nH(}OPMALIMOHHON 0e30macHOCTH
JIMYHOCTH.

OK 03 IInanupoBats u
peaan30BbIBAThH
coOCTBEHHOE
npodeccuoHanbHOe U
JMYHOCTHOE Pa3BHUTHE,
NPEANPUHIUMATEIIECKY IO
JIeSITeTbHOCTD B
npohecCuOoHATBHOM
chepe, UCTIOIB30BaATh
3HaHUS 10 (PUHAHCOBOM

B oOmacti MyXOBHO-HPaBCTBEHHOTO
BOCIIUTaHMS:

- c(OpMHPOBAHHOCTH HPABCTBEHHOTO
CO3HaHUS, STUUECKOTO MOBECHMS;

- CIOCOOHOCTH OIIEHMBATh CUTYAaLUIO U
NPUHUMATh  OCO3HAHHbIE  PELICHHUS,
OPUEHTHUPYACH Ha MOpaJIbHO-
HPaBCTBCHHLIC HOPMBI U LICHHOCTH,

- OCO3HaHME JIMYHOTO BKJIaja B
HOCTPOEHHUE YCTOMYMBOrO Oy IyILIero:

- YMETh ONIEPUPOBATH MOHATHIMU: PAallHOHANBHBIE, HPPALMOHATBHEIE,
noKa3aresbHbIe, CTeTIeHHbIE, Jorapu(pMUUECKUe, TPUTOHOMETPUUYECKIE YPAaBHEHHS
Y HEPaBEHCTBA, UX CUCTEMBI;

- YMETh ONEepUpPOBaTh MOHATUSMH: MHOTOTPAHHHUK, CEYEHHE MHOTOTpaHHHKA, KYyO,
napaieNienuIe ], Ipu3Ma, TupamMu/a, GUrypa u IOBEPXHOCTh BPAIICHHS, IUIAH/IP,
KOHYC, Iap, cdepa, ceueHust GUrypbl BpalleHHs, MIOCKOCTh, Kacaromasics cqepsl,
IWIMHIpA, KOHYCA, IJI0MIA/Ih IIOBEPXHOCTH MUPAMUJIbI, TPU3MBI, KOHYCa, [IAJIHHIPA,
wiomaab cdeprl, 00bEM Kyba, MPSIMOYTOJIBHOTO MNapajliesienunena, MUpaMHIbL,
OpU3MBI, IWIMHIAPA, KOHYyca, IIapa; YMEHHE H300pakaTb MHOTOTPAaHHHKH H
MOBEPXHOCTU BpPALICHUS , MX CEYCHHS OT PYKHM, C TOMOUIbIO UepTEKHBIX
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I'PaMOTHOCTH B
PA3JIMYHBIX JKU3HCHHBIX
CUTyalusax

- OTBETCTBECHHOE OTHOILEHUE K CBOHUM
poauTenssM W (MIM) APYTUM 4JIeHa
CEMbH, CO3JJaHHI0O CEMbM Ha OCHOBE
OCO3HAaHHOIO  IPUHATUSA  LIEHHOCTEU
CEMEHHON XKU3HM B COOTBETCTBUU C
TpaauLusAMU Hapo1oB Poccuy;
OBnanenune YHUBEPCAIbHBIMH
PETyJISITUBHBIMU AEHCTBUAMU:

a) caMOOpraHu3aIus:

- CaMOCTOSITENIBHO  OCYILECTBIATH
II03HABATEJIbHYIO JIeSTEIIBHOCTD,
BBISIBIIAITh ~ NMPOOJIEMBI,  CTaBUTh U
¢dbopMynrpoBaTh COOCTBEHHbIE 331a4H B
00pa3oBaTeNbHON  JICATCIBHOCTH |
KU3HEHHBIX CUTyalUsX;

- CaMOCTOSITENIBHO COCTaBJIATh IUIAH
pemieHust  mpobiemMbl ¢ y4€ToM
HUMEIOILIUXCS PECypCcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTEHU;

- 1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

- crocoOcTBOBaTh (POPMUPOBAHUIO U
MIPOSIBJIEHUIO MIMPOKOW HpyAMIIMHU B
pasHbIX O00JIACTSIX 3HAHUHM, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENIbHBIN U
KYJIbTYPHBII YPOBEHB;

0) CaMOKOHTPOJIb!

- HUCHOJb30BaTh TNPHUEMBI pedreKcuu
JUIS OLIEHKU CUTYalluu, BbIOOpa BEPHOTO
peleHus;

- yMeThb  OLEHUBaTh pPHUCKH U
CBOEBPEMEHHO NMPUHUMATh PELIEHUS 110
UX CHIKEHUIO;

B) SMOLMOHAIBHBIN MHTEIUIEKT,
Mpernoaralonuii copMUpOBaHHOCTE:
- BHYTPEHHEN MOTHBAILIUH,

MHCTPYMEHTOB M DJJIEKTPOHHBIX CPEACTB; YMEHHE DACIIO3HABATh CHMMETPHUIO B
IIPOCTPAHCTBE; YMEHUE PACIIO3HABATH IIPABUIIBHBIC MHOTOIPAHHUKY;

- yMeTb CBOOOJIHO ONEPUPOBATh MOHATUAMU: NPAMOYTOJIbHAS CHCTEMa KOOPHMHAT,
KOOPJHMHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAISIPHOE MTPOU3BEIICHUE, YOl
MEXJly BEKTOPAMH; CYyMMa BEKTOPOB, IIPOU3BEICHUE BEKTOPA HA YNCIIO; HAXOIUTH C
MIOMOIIBIO U3YYEHHBIX (DOPMYIT KOOPIUHATHI CEPEIUHBI OTPE3KA, PACCTOSHUE MEKIY
JIBYMs TOYKaMHU.
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BKJIIOYAFOIICH CTpPEMIJICHHE K
JOCTHXKEHHIO LM U YCIIexy,
ONTHUMU3M, HWHHUIIMATUBHOCTh, YMCHHE
JICHCTBOBAaTh, HMCXOAS U3  CBOHX
BO3MOKHOCTEH;

- DMIIATHUH, BKIIIOYAIOIIEH CIIOCOOHOCTH
IMIOHHMAaTh AMOIMOHAJILHOE COCTOSHHUE

JIpYTHUX, Y4YUTBIBATh ero npu
OCYILIECTBICHUU KOMMYHHKAIHH,
CIOCOOHOCTP K COYYBCTBHIO U
COTEPEKUBAHUIO,

- COIMaJIbHbIX HABBIKOB, BKJIIOYAIOIIMX
CII0COOHOCTD BbBICTPpAaWBAaTb OTHOILICHUSA

C JPYTHMH JIIOIbMH, 3a00THTBHCH,
HOpOSBJISAITH  MHTEpEC W pa3peuiarb
KOH(JINKTEHI
OK 04 D¢ dextuBHo TOTOBHOCTh K CaMOpa3BUTHIO, | - YMETh OINEPUPOBATh IMOHATHUSAMHU: CIyYalHBIA OMNBIT W CllydailHOE COOBITHE,
B3aMMOJIEIICTBOBATD U CaMOCTOSITENIbHOCTH U | BEPOATHOCTb  CIy4YaHOTO COOBITHS; YMEHHE BBIUUCISATH BEPOSTHOCTH C
paboTaTh B KOJUIEKTUBE | CaMOOIPEIEICHHUIO; UCTOJIb30BaHUEM TIpaUUeCKUX METOJIOB; HPUMEHSATh (HOPMYJIBl CIIOKEHUS U
U KOMaHjie - OBJAJICHUE HaBBIKAMHM  y4e€OHO- | YMHOXKEHUSI BEPOSITHOCTEH, KOMOMHATOpHbIE (akThl U (OpPMYJbl MPU pElICHUU
UCCIIEIOBATENIbCKOM,  MPOEKTHOM W | 3a]ay; OLEHMBATh BEPOATHOCTH PEAJBbHBIX COOBITHIA; 3HAKOMCTBO CO CIy4alHBIMU
COLIMAJIbHOMU JESITENIbHOCTH; BEJIMYMHAMU; YMEHHE MPUBOJUTH IPUMEPHI MPOSBIEHUS 3aKOHA OOJBIIMX YMCEN B
OBnanenune YHHUBEPCAIbHBIMU | IPUPOAHBIX U OOLIECTBEHHBIX SIBICHUIX;

KOMMYHHUKAaTUBHBIMU JICHCTBUSIMHU:

0) COBMECTHas1 A€ATEIbHOCTD.

- MMOHUMATh u HCITOJIb30BaTh
IIPEUMYLIECTBA KOMaHTHOM u
UHIUBUAYAIbHON paboOThI;

- NpUHUMATh LEJIU  COBMECTHOM
NeSITeIbHOCTH,  OpPraHW30BBIBATH U
KOOpAWHUPOBaTh  JEHCTBUSA 1O €€
JOCTHKEHUIO: COCTAaBJISITh IU1aH
JNEUCTBUM, paclpeneisiTb poilu ¢
y4ETOM MHEHUI Y4aCTHUKOB,
00CYX/IaTh  Pe3yJbTaThl COBMECTHOM

- yMeTb CBOOOJHO OIEpPUPOBaTh MOHATUSMHU: CTENEHb C LEJIbIM IOKa3aTeseM,
KOPEHb HATypaJbHOW CTENEHM, CTENEHb C PALMOHAIBHBIM I10KA3aTEIEM, CTEIEHD C
JIEWCTBUTEIbHBIM  (BEIIECTBEHHBIM) TIOKa3aTeseM, Jiorapudm dYucia, CHUHYC,
KOCHHYC U TaHT€HC MPOM3BOJIBHOTO YHCIIA;

- yMeTh CBOOOJHO OMEpUPOBATH MOHATHAMU: TpaduK QyHKIMUU, 0OpaTHast PYHKIIHS,
KOMIO3UIUS (DYyHKIMHA, JTUHEeWHas (QyHKIUs, KBaapaTuyHas (YHKIHS, CTEIeHHas
GyHKIMS C IEJTbIM TIOKa3zaTelieM, TPUTOHOMETpUUYecKre (YyHKIIUUA, OOpaTHBIC
TPUTOHOMETpHUUYECKHE (YHKIMM, TMOKazaTelbHas M Jorapudmuyeckas (yHKIHH;
YMETb CTPOUTHb TpauKH (QYHKIMHA, BBIIOIHATH MpeodpazoBaHusi TpapuKoB
byHKIUH;

- yYMeThb WHCHONb30BaTh TIpaduku (YHKIMHA JUIsI U3yYeHUs MPOLECCOB U
3aBUCUMOCTEH IpU peIIeHUH 337ad U3 APYTUX Y4eOHBIX MPEIMETOB M U3 peallbHOU
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paboTHI,

- KOODAWHHPOBATH W  BBIOJHATH
paboTy B YCIOBHUSIX  pealibHOTO,
BUPTYaTbHOTO W KOMOWHHPOBAHHOTO
B3aMOJCHCTBUS;

- OCYIIECTBIISATh MMO3UTUBHOE
CTpaTeruueckoe MOBE/ICHUE B
pPa3IUYHBIX ~ CUTYalHsX, TPOSBISTH
TBOPYECTBO U BOOOpakeHue, ObITh
MHUITUATABHBIM.

OBnanenue YHUBEPCAITbHBIMU
PETYJISITHBHBIMU JICHCTBUSIMH .

T) IPUHATHE Ce0sl U IPYTHX JIFO/ICH:

- TPUHAMATh MOTHBBI W apPTyMEHTHI
IPyTUX Jrofei npu aHanmse
PE3yJIBTATOB JICATEIHLHOCTH;

- TpHU3HaBaTh CBOE MpPaBO M TPABO
JIPYTHUX JIIOJIEH Ha OIIHOKY;

- pa3BHUBaTh CIOCOOHOCTH TOHHUMATH
MU € TTO3UIUH JIPYTOTO YeIOBEKA

YKU3HH; BbIpaXaTh (POpMyJIaMU 3aBUCUMOCTH MEX/1y BEJIMUYNHAMM;

- YMeHHe CBOOOTHO ONEPUPOBATh MOHATUSAMH: YETHOCTh (DYHKITUH, TIEPHOAMIHOCTH
(GYHKLIMH, OrpaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb (DYHKLHH, 3KCTPEMYM
GbyHKIMM, HAWOOINbIIEe W HAWMEHbIIEe 3HAYCHHE (YHKIMH Ha TPOMEXKYTKE,
yYMEHHUE NPOBOAUTH UCCIIeI0BaHUE QYHKIINH;

- YyMEThb HCHOJb30BATh CBOWCTBA M rpaduku (YHKIMN A PEUICHUs ypaBHEHUH,
HEpaBEHCTB M 3aJay ¢ MapaMeTpaMu; U300paxkaTb Ha KOOPJMHATHOW IJIOCKOCTH
MHOXKECTBA PEIICHUN YPaBHEHUN, HEPABEHCTB U UX CUCTEM

OK 05 OcymiecTBisaTh
YCTHYIO U TUCBMEHHYO
KOMMYHHUKAITUIO HA
TrOCYJJapCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu
¢ y4€ToM 0COOCHHOCTEM
COIMAIFHOTO H
KYJbTYPHOI'O KOHTEKCTa

B ob6nacTr acTeTHUECKOTO BOCTITAHUS:
- JCTETUYECKOE OTHOIICHHE K MHpY,
BKJIO4asA 3CTCTUKY 6BITa, HAay4YHOTO U
TEXHUYECKOTO  TBOPYECTBA,  CIIOPTAa,
Tpy/Aa U OOIIECTBEHHBIX OTHOIIICHU;

- CIOCOOHOCTh BOCIIPUHUMATh
Pa3IMYHBIC BUJIbI HCKYCCTBA, TPAAUILIUU
U TBOPYECTBO CBOETO W  JPYrUX
HapoJIOB, OLIyIIaTh AMOLIMOHAIBHOE
BO3/ICHICTBUE UCKYCCTBA;

- yOeXIEHHOCTh B 3HAYMMOCTU JJIA
JMYHOCTU ¥ OOLIECTBA OTEYECTBEHHOTO
U MHPOBOTO HCKYCCTBa, JTHHYECKUX
KYJBbTYPHBIX TPAaJULMA W HApPOLHOIO

- yMeThb OIEepupoBaThb NOHATHUAMU: CpeHee apudmMeTrnyeckoe, MeauaHa,
HauOoJplllee W HaWMEHbIEe 3HAueHHe, pa3Max, JUCIepCHs, CTaHJIapTHOE
OTKJIOHEHHE YHCJIOBOrOo Habopa, YyMEHHE U3BJIE€KaTb, WHTEPIPETUPOBATH
uHpOpMalMIO, TPEACTAaBICHHYI0 B TalnMuax, Ha JuarpaMmax, rpagpukax,
OTpaXKalolllyl0 CBOWCTBAa pealbHBIX MPOLECCOB U SBIEHUH; TPEACTaBIAThH
MHPOPMALIMIO C TMOMOIIBIO TAaONMUIl M JMarpaMM; HCCIIEAOBaTh CTaTHCTHYECKUE
JaHHbIe, B TOM 4HCJIE C NPUMEHEHHEM TIpadUUEeCKUX METOJOB M 3IIEKTPOHHBIX
CPEJCTB;

- YMeThb ONEpUpOBaTh MOHATUSAMHU: TOUYKA, MpsAMas, IJIOCKOCTh, MPOCTPAHCTBO,
JIByTpaHHBIN yTroJl, CKpEILMBAIOINE IpsIMBIE, [1apajlIeIbHOCTh "
NEePIEeHIUKYISIPHOCTD MPSIMBIX U TUIOCKOCTEH, YTroJl MEX]y MPSMBIMH, YTOJI MEX]Y
IPSIMOH M IUIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSMM, PACCTOSIHUE OT TOYKH J10
IUIOCKOCTH, PACCTOSIHUE MEXAY NPSAMBIMHU, PACCTOSIHUE MEKIY TIOCKOCTIMU;

- yMETh HCHOJb30BAaTh NPU PEUICHWU 3a7ay HM3y4yeHHbIE (PAKTbl M TEOPEMbI
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TBOPYECCTBA,
- TOTOBHOCTb K CaMOBBIPAKCHHUIO B
Pa3HbBIX BHAAaX HMCKYCCTBa, CTPEMIICHUA

NpOSIBJISAITH ~ KayecTBa  TBOPYECKOU
JMYHOCTH;

OBnanenue YHUBEPCAIbHBIMU
KOMMYHUKaTHBHBIMU JICHCTBUSIMU:

a) obmeHue:

- OCYLIECTBJIATh KOMMYHHUKAIlUUd BO
BceXx cdepax KU3HU;
- pacro3HaBaTh
cpencTBa oO1eHus, MMOHUMATh
3HAYCHHE COIMAIBHBIX 3HAKOB,
pacro3HaBaTh HPEANOCHIIKH
KOH(DJIMKTHBIX CHUTyallMid W CMST4arh
KOH(JINKTEI,

- pPa3BEPHYTO ¥ JIOTHYHO M3JIaraTh CBOIO

HeBepOaTbHBIC

IIAaHUMETPHUHN,; YMCHHUEC OLICHUBATHL Pa3sMEpPhI 00BEKTOB OKPYIKaromiero Mmupa

TOYKY 3pEHHSA C UCIOIb30BaHUEM

SI3BIKOBBIX CPEICTB
OK 06 IIposiBisaTh - OCO3HaHUE oOydJaroluMucs | - yMETh ONEepUpOBaTh MOHATUSMHU: NPSIMOYroJibHas CcHUCTEeMa KOOpAMHAT,
TpayXAaHCKO- POCCHUICKON IPAXKJAHCKOW | KOOPJAMHATHI TOUYKHU, BEKTOP, KOOPAUHATHI BEKTOPA, CKaISPHOE IIPOU3BEACHUE, YOIl
aTpUOTHIECKYIO HJICHTUYHOCTH, MEXIY BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BECACHUEC BEKTOPA HA YMCJIO, HAXOUThH C
HIO3HUIIHIO, - L€JIEHANPABICHHOE pasBUTHE | MOMOIIBIO U3YYEHHBIX (POPMYJI KOOPAUHATHI CEPEIMHBI OTPE3KA, PACCTOSIHUE MEXTY
ACMOHCTPUPOBATh BHYTPEHHEH TMO3UIUU JIMYHOCTH Ha | ABYMs TOYKaMHU;

OCO3HAHHOE MMOBEICHHUS
Ha OCHOBE TPAJUITMOHHBIX
00II[EYEIIOBEYECKHX
IIEHHOCTEH, B TOM YHCIIC C
y4E€TOM rapMOHH3ALUU
ME)KHAIIMOHAJILHBIX U
MEXKPEIUTHOZHBIX
OTHOIIIEHUH, TPUMEHSThH
CTaHIAPTHI
AHTUKOPPYNIIMOHHOTO
IMOBEICHUS

OCHOBE JTyXOBHO-HPaBCTBEHHBIX
EeHHOCTEHN HapoJ0B Poccuiickoit
denepanuu, HUCTOPUUYECKHUX n
HallHOHAJIBHO-KYJIBTYPHBIX — TPaJULIUN,
(GhopMUPOBaHHE CHUCTEMBI 3HAYHUMBIX
IICHHOCTHO-CMBICIIOBBIX yCTaHOBOK,
AHTUKOPPYILIUOHHOTO MHPOBO33PEHHUS,
MPaBOCO3HAHUSI, DKOJIOTHYECKOMN
KYJIbTYPBI, CHOCOOHOCTH CTaBUThH LEIH
Y CTPOUTD KU3HEHHBIC TJIAHBI;

B yacTu rpak1aHCKOr0 BOCIIUTAHMUS:

- yMeThb BBIOMpATh MOAXOMAIIMNA M3YyYEHHBIM METOJ JUIs peleHHs 3aj]laud,
pacro3HaBaTh MaTeMaTHueckue (akThl 1 MaTEMAaTUYECKUE MOJENIN B MPUPOIAHBIX U
OOIIIECTBEHHBIX  SIBIEHUSX, B MHCKYCCTBE; YMEHHME MPHUBOJUTH IMPUMEPHI
MaTE€MaTUYECKNX OTKPBITHM POCCUINCKON U MUPOBOW MAaTeMaTHYECKOW HAyKH;

- YMeTh ONEpHpPOBaTh MOHATHSAMU: CIy4YalHBI ONBIT M CiydaifHOEe COOBITHE,
BEPOATHOCTh  CIIy4allHOTO  COOBITHS; yYMETh  BBIYUCIATH  BEPOSITHOCTH  C
UCTOJIb30BaHUEM TIpaUUeCKUX METOJIOB; HPUMEHATh (HOPMYIBI CIIOKEHUS U
YMHOKEHUSI BEPOSITHOCTEH, KOMOMHATOpHbIE (GakThl U (OpPMyJbl MpPU pElIeHUn
3aj1ay; OI[CHMBATh BEPOATHOCTH PEAJBbHBIX COOBITHIA; 3HAKOMCTBO CO CIy4YalHBIMU
BEIMYMHAMU; YMEHHUE NPUBOJAUTH IPUMEPHI NMPOSBICHUS 3aKOHA OOJIBIIMX YUCET B
NPUPOJHBIX U OOLIECTBEHHBIX SIBICHHIX
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- OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX
npaB M 00s3aHHOCTEH, YyBa)XCHHE
3aKOHa U IPaBOMOPSIKA;

- NPUHSATHE TPaJUIIMOHHBIX
HallMOHAJIbHBIX, 00111e4€eTI0BEYECKUX
IYMaHUCTUYECKUX U JEMOKPATUYECKUX
LICHHOCTEH;

['oTOBHOCTH IPOTUBOCTOSATH UACOIOIHH
IKCTpEeMHU3Ma, HallMOHAJIN3Ma,
KceHopoOMM,  NUCKPUMHUHAIMHM IO
COLIMAJIbHBIM, PEIUTHO3HBIM, PACOBBIM,
HAllMOHAJIbHBIM ITPU3HAKaM;

- TOTOBHOCTb BECTH COBMECTHYIO
JeSITENIbHOCTD B UHTepecax
IPaXJaHCKOI0 OOIIECTBa, y4acTBOBAThH
B caMOyIpaBJIEHUU B
00111e00pa30BaTeIbHOM OpraHu3aluu U
JETCKO-FOHOIIECKUX OpraHU3aIHsiIX;

- yMEHHME  B3aUMOJEHCTBOBAaTb C
COLIMAJIbHBIMU WHCTUTYTaMHU
COOTBETCTBUM C HX (QYHKUHUAMH U
Ha3HAYCHHEM;

- TOTOBHOCTh y TyMaHHUTapHOH U
BOJIOHTEPCKOM 1€ TETbHOCTH;
ITaTproTHYECKOTO BOCIIUTAHMUSL:

- c(OpMHUPOBAHHOCTh  POCCHUUCKOM
rpakIaHCKON UJEHTUYHOCTH,
MaTPUOTH3Ma, YBAXKEHUS K CBOEMY
HapoJy, YyBCTBA OTBETCTBEHHOCTH
nepen PoauwHol, ropmoctu 3a CBOU
Kpai, cBow PoauHy, CcBOM S3BIK U
KyJIbTYpYy, TpOLUIOE U HACTOsIIEe
MHOT'OHaIlMOHaIbHOIO Hapoaa Poccuu;

- LIEHHOCTHOE OTHOILEHHE K
rOCy/1apCTBEHHBIM CHMBOJIAM;

w
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HUCTOPUYECKOMY u MPUPOTHOMY
HacleANlo, TMaMSITHUKAM, TpPaJAULIUSIM
HaponoB  Poccuu, — AOCTHKEHHSIMU

Poccun B Hayke, uCKycCcTBe, cHOpTE,
TEXHOJIOTUSIX U TPY/IIE;
- uaeiiHas yOek 1IEHHOCTh, TOTOBHOCTH K

ciykeHutro u  3amute  OtedecTsa,
OTBETCTBEHHOCTh 32 €ro  Cyanoy;
OCBOCHHBIC 00yJaroImuMHUCs
MCKIIPCIMETHDBIC IIOHATUA
YHHUBEpCAJbHbIE y4YeOHbBIC JCHCTBUS
(pCFYHﬂTHBHBIG, IIO3HaBaTCJIbHBIC,
KOMMYHUKATHBHBIEC);

- CIIOCOOHOCTh WX HCIOJIb30BAHUS B
M03HABATEIBHOM u COITMAIIbHOU
IIPaKTUKCE, TOTOBHOCTbH K

CaMOCTOSITEJIbBHOMY IUIAaHHPOBAHHUIO H
OCYILECTBIICHUIO yueOHOM
NeSITeIbHOCTH, OpraHu3aluu y4eOHOro
COTPYJHHYECTBA C IEJAarorMuecKuMu
paOOTHHKaMHU ¥  CBEPCTHUKAMH, K

Y4acTHIO B ITOCTPOECHHUH

VHIUBUYalIbHON o0Opa3oBaTenbHOI

TPAEKTOPUH;

- OBJIaJICHUE HaBBIKAMU  y4eOHO-

HCCIEA0BATENIbCKOM,  IPOEKTHOW |

COLIMAJIBHOU €ATEIbHOCTH
OK 07 CopeitcTBoBaTh - HE IIPUHUMATh NEeNCTBUS, | - yMETh ONEpUPOBATh MOHATUIMU: (PYHKIIHS, HETIpepbIBHAS QYHKIUS, TPOU3BOIHAS,
COXPaHEHUIO MIPUHOCSIIME BPeJl OKpY’KaloIIel cpesie; | mepBooOpas3Has, OINpeNeNEHHbI HHTErpaj; yMEHHE HaXOJUTh MPOHU3BOJHBIC
OKPY’KAOIIEHN Cpelpl, - yMETh MIPOTHO3UPOBATH | AJIEMEHTAPHbIX (QYHKIUI, HCIONB3ys CIPaBOYHbIE MaTepuaibl; HCCIEA0BaTh B
pecypcocOepeReHuIo, HeOIaronpusTHbIE HKOJIOTUYECKUE | MPOCTEHIINX cilydasix (YyHKIMM HAa MOHOTOHHOCTb, HAXOJWUTh HauOoJsbliee U
NPUMEHSTH 3HaHUS 00 ITOCJIEICTBHS MpealpUHUMAEeMbIX | HAUMEHbIIee  3HAaueHUs  (QyHKUMH; CTPOUTh TpaduKU  MHOTOWIEHOB C
U3MECHEHUU KIIMMarTa, JNEUCTBUMN, TPEAOTBPAILATh UX; UCIIOJIB30BAaHUEM allllapaTa MaTeMaTHUYECKOr0 AHAJINW3a; IIPUMEHATH MPOU3BOJHYIO
IPUHIUIBI OEPEAIINBOTO | - PACHIMPUTH  ONBIT  JAEATEJBHOCTU | IPU PELICHUHU 3a]1a4 Ha JBM)KEHUE; pellaTh NPAKTUKO-OPHEHTUPOBAHHbIE 3a/1a4M Ha

IPOU3BOJICTBA,

9KOJIOTHYECKOM HAITPaBJICHHOCTH;

HAuOONBIINE W HAaNMEHBIINE SHAYCHHUA, HA HAXOXKIACHUC TIIYTHU, CKOPOCTU U
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3 pexTuBHO
JIECTBOBATH B
Ype3BhIYAITHBIX
CUTYaIUIX

- paspabareiBaTh IUIaH  PELICHUS
npobimemMpl ¢ yd4€ToM  aHanuu3a
HMEIOIIIXCSI MaTepUuabHBIX u

HeMaTepUaIbHbIX PECYPCOB;

- OCYWIECTBJIATH IIeJICHAPABICHHBIN
MOWCK TIEPEHOCAa CPEACTB U CIOCOOOB
JCHCTBHS B MPOPECCHOHAIBHYIO CPELY;
- YMGTB HepeHOCI/ITB 3HAHUA B
[MO3HABATEIBHYI0O W MPAKTHYECKYIO
00J1aCTh JKU3HEICATCIBHOCTH,

- mOpemjaratb ~ HOBBIE  IPOCKTHI,
OLICHUBATh UJICU C IMO3UIMU HOBHU3HBI,
OPUTHHAJILHOCTH, MPaKTUYECKON
3HAYNMOCTH;

- JdaBaTb OHLCHKY HOBBIM CUTYyallUAM,
BHOCHUTb KOPPCKTHBBI B ACATCIBHOCTD,
OICHUBATBL COOTBETCTBUC PE3YyJIbTATOB
TEJIAM

YCKOPEHUS;
- YMETb ONEPUPOBATH MOHITUAMU: ABIKEHHE B IIPOCTPAHCTBE, 1M0100HBIE (PUTYPHI B
IPOCTPAHCTBE; HCIIOJIB30BATh OTHOILICHUE IUIOMIAZCH IMOBEPXHOCTEH M 00BEMOB
NoJ00HBIX (PUTYp MU pEeLICHUH 3a7ay;

- YMETh BBIYUCIIATH T€OMETPHUYECKHE BEIUYMHBI (JUIMHA, YToj, IUIOMAab, 00BEM,
IUIOINAb TOBEPXHOCTH ), UCHIOJB3YS U3yUYEeHHBIC (POPMYIIBI U METOBI

[1K 2.1 Pa3zpabartbiBaTh
TpeOOBaHUS K
IPOrPaMMHBIM MOAYJISIM
Ha OCHOBE aHAJIN3a
IIPOEKTHOU U
TEXHUYECKON
JIOKYMEHTAIlMU Ha
npeaMer
B3aMMOJEICTBUSA
KOMIIOHEHT

Mogenu nporecca pa3paboTKu
MPOTPaMMHOT0 00eCIIeUEeHHS.
OcHOBHBIE MIPUHLIUTIBI npoliecca

pa3paboTKH MPOrpaMMHOTO 00ECTICHEHUSI.
OCHOBHBIE TIOIXOJbl K HHTETPUPOBAHUIO
MTPOTPaMMHBIX MOJYJIEH.
Bunsl v BapuaHTHI
pelIeHn .
CoBpeMeHHBIEC TEXHOJIOTUU U MHCTPYMEHTHI
WHTETPaIHH.

OCHOBHBIE MTPOTOKOJIBI JOCTYTA K JJAHHBIM.
MeTosb! 1 ciocoObl HaeHTU(GUKAUY COOEB
Y OIIMOOK NIPY MHTETPAITUH TIPUITOKEHHIA.
MeTo/ibl 0TI J0YHBIX KIIACCOB.

CrannapTsl KayecTBa  MPOrPaMMHOM
JOKyMEHTAIINH.

OCHOBBI OpraHu3alliil MHCIIEKTUPOBAHUS U
BepHu(UKaLUH.

HUHTCTpalluOHHBIX

AHaIM3UpOBaTh NPOEKTHYIO M TEXHUYECKYIO JOKYMEHTALUIO.

Hcnonp30BaTh cleUUalM3upOBaHHbIE TpapUUecKHe CpeacTBa IOCTPOCHUS U
aHaJIM3a apXUTEKTYPbl IPOTPAMMHBIX MTPOIYKTOB.

Opranu3oBbIBaTh 33JaHHYI0 MHTErPALdI0 MOJYJEH B MPOrpaMMHBIE CpPEJCTBa Ha
0a3e uMeroILeics apXUTEKTYpbl M aBTOMaTU3aI[MK1 OM3HEC-TIPOIIECCOB.

OnpenensiTb UCTOYHUKHU U TPUEMHUKH TAaHHBIX.

ITpoBOAMTH CpaBHUTENBHBIM aHAIW3. BBINOMHATH OTIAAKY, UCHOJB3YsS METOABI U
MHCTPYMEHTHI ycI0BHON Komnwisanuu (kinaceel Debug u Trace).

OrneHuBath pazMep MUHUMAJIBLHOTO Habopa TeCTOB.

Pa3pabarbiBaTh TECTOBBIE MAKETHI U TECTOBBIE CIIEHAPUU.

BbIsBIIATE OIMOKK B CUCTEMHBIX KOMIIOHEHTaX HAa OCHOBE CIeU (UKL,
PazpabarbiBaTh M oQOpMIIATH TpeOOBaHHUS K MPOTPAMMHBIM MOJIYJSM IO
IIPEVI0KEHHON JOKYMEHTAIUH.

Pa3pabatbiBaTh TECTOBBIE HAOOPHI (ITAKETHI) AJISE IPOrPAMMHOTO MOYJIS.
Pa3pabaTbIBaTh TECTOBBIE CIICHAPHH ITPOrPAMMHOTO CPEJICTBA.

WNHcnekTupoBaTh pa3paboTaHHbIE IPOrpaMMHBIE MOYJIM HA IPEAMET COOTBETCTBUS
CTaHJapTaM KOJUPOBAHUSI.
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Berpoennsie u OCHOBHBIE
CIELUAIN3UPOBAHHBIE UHCTPYMEHTBI
aHanmu3a KauecTBa NPOTrPaMMHBIX
MIPOJYKTOB.

I'paduueckre cpencTBa MPOSKTUPOBAHUS
APXHUTEKTYPHI MPOTPAMMHBIX MPOYKTOB.
MeTtoapl opranmu3anuu pabOTHl B KOMaHJE
pa3pabOTUHKOB.

IIK 5.1. Cobupath
WCXO/HBIC IAHHBIC TSI
pa3paboOTKU MPOCKTHOM
JIOKYMEHTAITUU Ha
UHPOPMAIIMOHHYIO
CHCTEMY.

OcCHOBHBIE BUBI U MPOLEAYPHl 00paboTKH
WHPOPMALIUHI, MOJICI U METOJbI PEIICHHS
3a7a4 00paboTKH HHPOPMAIHH.

OcHoBHBle TUIATGOPMBI IS CO3JAHUS,

UCTIOJTHEHUS " yIIpaBICHUS
WHPOPMALMOHHON CHCTEMOM.
OcHoOBHBIE MOJEeIH HOCTPOCHUS

UH(OPMALMOHHBIX CHUCTEM, UX CTPYKTYDY,
0c00EHHOCTH M 001aCTH IPUMEHEHUSI.
[Tnardopmbl I CO3MaHMsI, UCTIOJIHEHUS U
yIpaBiieHUs] HHYOPMALIMOHHON CHCTEMOH.

OcyniecTBIATh MOCTAHOBKY 337a4M 110 00paboTke HH(pOpMAIHH.

BbINoHATE aHANIN3 IPEIMETHOM 00J1acTH.

Hcnonb30Bath alropuTtMbl 00pabOTKHU HHPOPMALUY JUTSl pa3InYHbIX TPUI0KEHUH.
PaboTath ¢ HHCTpYMEHTAIBHBIMH CPEACTBAMU 00paObOTKN HH(POPMAITUH.
AHaM3UpoBaTh NPEAMETHYIO 001aCTh.

Mcronp30BaTh MHCTPYMEHTAIBHBIE CPECTBA 00pabOTKH HH(OPMAIIHH.
ObecneunBaTh cOOp JAHHBIX JUIs aHAJIM3a UCIOJIB30BAaHUS U (DYHKIIMOHUPOBAHUS
MH(OPMALIMOHHON CUCTEMBI.

Onpenensatb cocraB 00OpYJIOBaHHS U IPOrPAaMMHBIX CPEICTB  pa3pabOTKU
MH(OPMALIMOHHON CUCTEMBI.

[IK 11.1. Ocy1iecTBasTH
cbop, 06paboTKy 1
aHaJIU3 UHQOPMAIUH
JUTS IPOCKTHPOBAHHUS
0a3 Ja”HHBIX

MeTonpl omucaHus CXeM 0a3 JaHHBIX B
coBpeMeHHbIX CYB/I.

OCHOBHBIC  TIOJIOXKCHHS  TEOpuu  0a3
JAHHBIX, XPaHWIHUII JaHHBIX, 023 3HAHUH.
OCHOBHBIE TIPUHIUIIBI CTPYKTYypU3allUUd U
HOpMaH3aruu 0a3bl JaHHBIX.

OCHOBHEIE MIPUHIIUTIBI MOCTPOCHUS
KOHIENTYaIbHOM, JIOTUYECKOU "
(hm3nyecKoil MOJIeNH JaHHBIX.

Brimonasate coop, o0paboTKy M aHanmu3 MHPOpMAlUM 1T TMPOCKTUPOBaHMS 0a3
JAHHBIX.

PaboTaTh ¢ HOKyMEHTaMH OTpaciieBOM HAMPABIEHHOCTH.

Cobupats, 00pabaTbiBaTh M aHAJIM3UPOBATh WHGOPMAIMIO Ha MPEANPOCKTHON
CTa/IuN.
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2. CTPYKTVYPA 1 COJIEPXKAHUE OBIIEOBPA3OBATEJIBHOM
JUCHUIJIMHBI OB/1.12 MATEMATHUKA

2.1 O6BEM TUCITUTIITMHBI U BUJTBI YIEOHOU pabOThI

Bun yuyeO6Hoii padoThI O0bém B
yacax

O0BEM 00pa3oBaTeIbHOI MPOrPaAMMBI IMCHUTIJIMHBI 340
B TOM YHCJIe
OCHOBHOE co/iep:KaHue 278
B TOM YHCJIE:
TEOPETUIECKOE 00YUCHHE 220
IPAKTUYECKUE 3aHSATHS 58
IIpodeccnoHaIbLHO-OPUEHTHPOBAHHOE CO/IEP:KaHMe (COAepKAHUE 56
NMPUKJIAJTHOT0 MOAYJIA)
B TOM YHCJIE:
TEOPETUYECKOE 00YUCHHE 4
MIPAKTUYECKHE 3aHATUS 52
NuauBuayaJIbHBIA MPOEKT 32
IIpomesxkyTouHas arrecranus (IK3aMeH) 6
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2.2. TemaTnueckmii iaH u coacpKxanue TNCHUIINH

HEPABEHCTB

HanmenoBanmue pasgesioB| Cojaeps:kanue yueOHOro Mmarepuajia (0CHOBHOe U NPo(ecCHOHATbHO-OPUEHTHPOBaHHOe), | O0bém (Dopmupyembie
U TeM JabopaTopHble U NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOTYJIb (IPU HAJTUYHHI) YacoB | KOMIIeTeHIHH
1 2 3 4
OcCHOBHOe co/Iep:KaHue
Pasnea 1. [loBTopenne
Kypca MaTeMaTHKH
OCHOBHOM IIKOJIBI 20
Tema 1.1 Copepxanue yueOHOro Marepuaia
Lenb u 3anaun ba3oBble 3HaHUS U YMEHUS IO MaTeMaTUKE B MPOPECCUOHAIBHOMN U B TOBCEAHEBHON
MaTEMaTUKH IIpHU 0cBOoeHNH| ACATCIIbLHOCTH. 2
CIEMUATBHOCTH KombOunnpoBanHoe 3aHstue
Tema 1.2 Coneprkanue yueOHOro MaTepuana OK 01, OK 02,
Uwucna v BRIYKMCTICHUS. JleiicTBHS HAl TOJOKUTENBHBIMU M OTPULIATEIHHBIMU YHCTIAMH, OOBIKHOBEHHBIMU U OK 03, OK 04,
BripaxkeHus u JECATHUHBIMH Ipo0siMu. JIelicTBUS co cTeneHsIMH, (GOPMYIIbl COKPAIIEHHOTO YMHOXKEHHUSI. 2 OK 05, OK 06,
npeo6pa3oBaHus. KomOuHupoBanHoe 3aHsTHE OK 07
Tema 1.3 IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE COJlep:KaHMe (coaep:KaHue NPUKJIATHOTO MOLYJIs1) MK 2.1, TIK 5.1,
I'eomeTpus Ha Bunbl mnockux GUryp v ux miomass. K 11.1
MIOCKOCTH [TpakTHKO-OpHEHTHPOBAHHBIC 33/1a4M B KYpCe T€OMETPUH Ha TIJIOCKOCTH. 2
[IpakTuueckoe 3aHsTHE
Tema 1.4 Cogepxanne yueOHOro MaTepuasa
I[IpoLeHTHBIE [IpocThie TPOLIEHTHI, pa3HbIe CIOCOOBI X BhIUUCIEHUS. CII0XKHBIC MPOIICHTHI 4
BBIYUUCIICHUS HpaKTI/I'-IeCKOG 3aHATHUC
Tema 1.5 Copepxanue yueOHOTO MaTepuana
YpaBHEHHS U Jluneiinble, KBaApaTHBIC, APOOHO-TMHEHHBIC ypaBHEHUS U HEPABEHCTBA
HEPaBCHCTBE. [TpakTnyeckoe 3aHATHE 2
Tema 1.6 Cogepxanue yaeOHOT0O MaTepuana
Cucremsbl ypaBHEHUM U CriocoOsbI penieHus CUCTeM TUHEHHBIX ypaBHeHUH. [TonsaTus: marpuna 2x2 u 3x3,
HEpPABEHCTB onpeaenuTens Marpullbl. Meron ["aycca, cucTeMbl HETUHEHHBIX YpaBHEHUU. CUCTEMBI
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KoMOuHHUpOBaHHOE 3aHATHE 6
Tema 1.7 Coneprkanue ydeOHOro MaTepuaia
BxoaHol KOHTpOIIb Boruncnenus u npeoOpa3oBanusi. Y paBHEHHs U HEPABEHCTBA. | eoMeTpus Ha TIOCKOCTH. 2
KonTponbnas pabota
Pa3gen 2. YpaBHeHus u
HEepPaBeHCTBA 28
Tema 2.1 Coneprkanue ydeOHOro MaTepuasa
PaBHOCHIIBHOCTB PaBHOCHIIBHOCTD ypaBHEHUN U HepaBeHCTB. Onpenenennsi. OCHOBHbIE TEOPEMBI O
YPaBHEHM U HEPABEHCTB. |paBHOCWIIBHBIX IIEPEX0/IaX B yPAaBHEHHUAX M HepaBeHCTBaX. OOIIME METOIbI PeIICHHS
OO1mue MeToAbl peLIeHUs. [ypaBHEHHIA: TIEPEX0] OT paBEeHCTBA (DYHKIIMI K PAaBEHCTBY apryMEHTOB TSI MOHOTOHHBIX 4
(YHKITUH, METOJT Pa3JI0KEHUS HA MHOKHTEIIH, METO]T BBEJICHUSI HOBOM TIEPEMEHHOM,
(hYHKIIMOHATLHO-Tpa®UUECKHI METO/T
KombOunupoBanHoe 3aHstue
Tema 2.2 Cogepxanue yueOHOro MaTepuasa
I'paduueckuit meToq OO61re MeTOIbI pellieHus] HEPABEHCTB: Mepexo/ OT CpaBHEHUS 3HAaYeHU QyHKINN K
pelleHUs yPaBHEHHUM, CPAaBHEHMIO 3HAYEHUI apryMEHTOB JJI MOHOTOHHBIX (DYHKLUH, METOJ HHTEPBAJIOB, 4
HEpaBEHCTB GbyHKIMOHATBHO-Tpaduueckuit MeTo. I'paduueckuii MeTO] pelieHns ypaBHEHUN U OK 01, OK 02,
HCPABCHCTB OK 03, OK 04,
KomOuaMpoBaHHOE 3aHATHE OK 05, OK 06,
Tema 2.3 Coneprkanue yueOHOro MaTepuana OK 07
YpaBHeHus u HepaBeHcTBa | Onpenenenue Moyiis. Packpeitue Moyt o onpenenenuto. [Ipocreiime ypaBHeHus u K 2.1, IIK 5.1,
C MOAYyJEM HEpaBeHCTBA ¢ MoayJeM. [I[puMeHeHre paBHOCUIIbHBIX IEPEXO0JIOB B OMPEACIEHHBIX THIIAX 4 K 11.1
YPaBHEHUI U HEPABEHCTB C MOAYJIEM
KomOuaMpoBaHHOE 3aHATHE
Tema 2.4 Copepxanue yueOHOro Marepuasa
YpaBHEHHSI 1 HEPABCHCTBA | 3HAKOMCTBO € ImapaMmeTpoM. IIpocTeiimme ypaBHEeHN 1 HEPABEHCTBA C IAPAMETPOM 6
C mapaMmeTpaMu KomOuHmpoBaHHoe 3aHsATHE
Tema 2.5 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COAEpPKaAHMeE (COepPKAHUE TPUKJIATHOTO MOIYJIs1)
CocraBjieHue u penieHre | Perienne TeKCTOBBIX 3a1a4 IPOoecCHOHATBLHOIO COACPIKaHUS
npodeccuoHanbHbIX 3a1a4 | [IpakTrueckue 3aHATHS 8
C IOMOIIBIO YPaBHEHU
Tema 2.6 Copepxanue yueOHOro Marepuasna
Pemenue 3agauy. OO61re MeTOoIbI pellieHusl ypaBHEHU. Y paBHEHHS U HEPaBEHCTBA M MOJIYJIEM U C 5

napameTpamu
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Vpasuenus u HepaBeHcTBa [KoHTposbHas pabora
Paznea 3. Crenenu n
kopHU. CTeneHHast 18
GyHkun
Tema 3.1 Coneprkanue ydeOHOro MaTepuaia
Crenennas GyHkuus, eé | [IoHATHE KOpPHS N-0if cTeneHy U3 AeHcTBUTENbHOrO uncia. dynkiuu y = Vx , ux cBoiictpa H
CBOWCTBA rpaduxu. CBOMCTBO KOpHS -0 CTENEHU 4
Komb6unupoBanHoe 3anstue
Tema 3.2 Cogepxanue yueOHOro MaTepuana
[IpeoOpazoBanus [IpeoOpazoBanus upparmoOHATBHBIX BIPAKEHUN
BBIPAKEHUM ¢ KOPHIMU KombOunnpoBanHoe 3aHsatue 4
N-OU CTENEHHU OK 01, OK 02,
Tema 3.3 Cozepranue yueGHOro MaTepuana OK 03, OK 04,
CBoiicTBa CTENEHU C OK 05, OK 07
PALMOHATEHEIM 1 [TonsiTHE cTENEHU C JTFOOBIM PAIIMOHAIBHBIM TMTOKa3aTesieM. CTerneHHbIe (YHKINH, HX CBOHCTBA 2
NEHCTBUTEIIbHBIMU H rpapuku
HOKa3aTe ISIMU KomMmOuHupoBaHHOE 3aHsTHE
Tema 3.4 Copepxanue yueOHOro Marepuana
Pemenune uppannoHaIbHBIX | PABHOCHIBHOCTD HPPALlMOHAIBHBIX YPaBHEHNI U HEPABEHCTB. MeTobl MX pelieHus. Pemenne 6
YPaBHEHHI M HEPABEHCTB | MPPAMOHAIbHBIX YPABHEHUM ¥ HEPABEHCTB.
KomMmOuHupoBaHHOE 3aHsTHE
Tema 3.5 Cogepxanue yueOHOT0O MaTepuana
CTerneHu U KOpHHU. Omnpenenenue creneHHoW QyHkuuu. Vcnonb3oBaHue e€ CBOMCTB MpHU PEIIEHUU YpaBHEHUH U
CrenenHas QyHKIHUS. HCPABEHCTB. 2
KonTponbnas pabota
Pazgen 4.
Iloka3zareqbHasi QyHKIHUSA 18
Tema 4.1 Copepxanue yueOHOro Marepuasa
[TokazarenpHast pyHkmus, | CTeNeHb ¢ NPOU3BOJBHBIM JEHCTBUTEIBHBIM IOKa3aTeneM. OnpenerneHne MoKa3aTelbHON
e¢ CBOMCTBA byHkun, e€ cBoiicTBa M rpaduk. 3HAKOMCTBO C NMPUMEHEHHEM IOKa3aTeIbHOU (DYHKITHH. 4
Pemenne moka3aTebHBIX YPABHEHHHN (PYHKITMOHATHHO-TPAQUUIECKUM METOJI0M OK 01, OK 02,
KoMmOuHMpoBaHHOE 3aHSTHE OK 03, OK 04,
Tema 4.2 Copepxanue yueOHOTo MaTepuania OK 05, OK 07
Pemrenne mokazatenbHbIX | PellleHHe TOKa3aTeNbHBIX YpaBHEHUM METOJIOM YpaBHUBAHHUS IOKa3aTeied, MEeTOA0M
BBEJICHUS HOBOW TMEpPEeMEHHOH, (YHKIMOHAIBHO - TpaduyeckuM MeToaoM. PemieHue
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YPaBHEHUI U HEPABEHCTB

IMOKAa3aTCJIbHBIX HEPABCHCTB

HpaKTI/I‘IeCKOG 3aHATUC

Tema 4.3 Copepxanue yueOHOro MaTrepuana
CucreMbl OKaszaTeabHbIX | Pelienue cucreM noka3aTesbHbIX YPaBHEHUN 4
ypaBHEHUI Kom6unupoBanHoe 3aHsatue
Tema 4.4 Copepxanue yueOHOro MaTrepuana
Pemenue 3anay. Pemenne mnoxazarenbHbIX YpAaBHEHUH METOJOM YpaBHMBAaHMs II0Ka3aTeleil U METOoA0M 2
IMokasarenbHas QyHKIUS | BBEJACHHS HOBOM IEPEMEHHOM. PEllICHNE OKA3aTe/IbHbIX HAPABEHCTB.

Kontponbnas pabota
Pa3nen 5. Jlorapugmel.
Jlorapumuveckas 30
GyHKINA
Tema 5.1 Cogepxanue yueOHOro MaTepuana
Ulorapugm anena. _ Vlorapudwm uncna. JlecATHYHBIA U HATypaIbHBIHA JIOrapu(Mbl, YUCIIO €
HlCCATHIHBIN 1 HATYPAILHBIH | 1\ GUHIPOBAHHOE 3aHSTHE 4
J'IOFapI/Iq)MLI, qucio e
Tema 5.2 Cogepxanue yueOHOT0O MaTepuana
CaoiicTBa gorapupmMoB. Caoiicta gorapudmon. Onepaius jgorapuGmMupoBaHus
Onepanus Komb6unupoBanHoe 3aHsATHE 6
morapubMUpPOBaHUS
Tema 5.3 Cogepxanre yaeOHOTO MaTepuana OK 01, OK 02,
Ulorapudmudeckas Jlorapudmuueckas pyHKIus U €€ CBOWCTBA 4 OK 03, OK 04,
dbyHKIMS, €€ CBOMCTBA KomMmOuHupoBaHHOE 3aHsTHE OK 05, OK 07
Tema 5.4 Cogepxanue yueOHOT0O MaTepuana MK 2.1, TIK 5.1,
Pemenue [Tonsitue norapudmudeckoro ypaBHeHus. Oneparus TOTeHIIUPOBaHUS. Tpr OCHOBHBIX METO/A K 11.1
IorapupMUIECKUX pelieHuss  JOrapu(MUYECKHX  YPaBHEHHIA: GbyHKIIMOHATBHO-TpaUUECKU,  METO/I 8
ypaBHEHHil ¥ HepaBeHCTB | IIOTCHLMPOBAHMS, MCTO/ BBE/ICHHsI HOBOM IIepeMeHHOM. JlorapudmMuieckie HepaBeHCTBa.

KomOuHMpOBaHHOE 3aHATHE
Tema 5.5 Copepxanue yaueOHOT0O MaTepuana
Cucremsl AJNTOPUTM peIeHus CUCTEMbl YpaBHEHUN. PaBHOCHIIBHOCTD JIOTapu(PMUYECKUX ypaBHECHUN U
morapuMUYECKUX HEPABEHCTB 2
ypaBHeHI/II\/'I KOM6I/IHI/IpOBaHHOC 3aHATUEC
Tema 5.6 IIpodeccnonaibHO-OPHMEHTUPOBAHHOE COJAEP:KaHUe (CoAepKaHUe TPUKJIATHOTO MOAYJIs)

Ulorapu¢mel B mpupoje u

[Ipumenenue norapudma. Jlorapubmuueckas cnupanb B npupoae. EE maremarnueckue

CBOMCTBA
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TEXHHKE [TpakTuyeckoe 3aHsTHE 4

Tema 5.7 Copneprxanue yueOHOTo MaTepuaa

Pemrenne 3anad. Jlorapupmer. | Jlorapudgmuueckas GpyHkuus. Penienne npocteimmx g0orapuMUIECKUX ypaBHEHUH.

Ulorapudmuaeckast pyHKITHSA KoHTpoJibHas paboTa 2

Pazgen 6. OcHOBEI

TPUTOHOMETPHH. 40

Tpuronomerpuyeckue

byHKkuun

Tema 6.1 Copepxanue yueOHOro Marepuaia

Tpuronomerpudeckue Pagnannas mepa yria. IToBopoT Touku BOKpyr Hadana koopAuHat. OmnpeneneHue CuHyca,

(yHKIUM IPOU3BONBHOTO | KOCHHYCa, TAaHI€HCa W KOTAHIeHCa. 3HAKM CHHYCa, KOCHHYCa, TAHIEHCAa M KOTAHIEHCa IO

yrna, uncia. Paguannas u | YCTBEPTSIM. 3aBHCHMOCTH MEXLY CHHYCOM, KOCHHYCOM, TAHI'€HCOM U KOTAHICHCOM OIHOIO 4

rpaaycHas Mepa yria TOT'O XK€ yrija.

KomOunmnpoBaHHoe 3aHsATHE

Tema 6.2 Copepxanue yueOHOro Marepuaia
OcHoBHbIE Tpuronomerpudeckue ToxaecTBa. CHHYC, KOCHHYC, TAaHI'€HC M KOTaHICHC YIJIOB O U — Q.

TPUTOHOMETPHYECKHUE DopmyIIbl IPUBEICHMSI 4

ToxzecTBa. PopmyJIbl Kom6unupoBanHoe 3aHsTue
IIPUBEJICHUS
Tewma 6.3 Coneprkanne yueOHOro MaTepuana OK 01, OK 02,
Cunyc, KOCUHYC, CymMa 1 pa3HOCTh cuHYcOB. CyMMa M pa3HOCTh KOCUHYCOB. CHHYC ¥ KOCUHYC JIBOMHOTO yIJa. OK 03, OK 04,
TaHT€HC CYMMBI 1 @opMyiibl MOJOBUHHOTO yria. IIpeoOpa3oBaHus CyMMbl TPUTOHOMETPUUECKUX (YHKIMN B OK 05, OK 06,
Pa3HOCTH JIBYX YIJIOB. NPOM3BEACHUE U MPOU3BEACHUS B CyMMY. BblpaxkeHue TpuroHomerpuueckux (QyHKIMA yepes3 OK 07
CHHYC ¥ KOCHHYC TAHTEHC TOJIOBUHHOTO  apryMeHTa. [TpeoOpa3oBaHue MNPOCTEHIINX TPUTOHOMETPUUECKUX| 8 [IK 2.1, TIK 5.1,
JBOMHOTO yTJIa. BBIPAKCHUN HK 11.1
dopmyITbl Komb6unupoBanHoe 3aHsaTHe
MIOJIOBUHHOTO yTIiia

Tema 6.4 Copepxanue yueOHOro Marepuasa 2

DyHKIINM, UX CBOKCTBA.
CriocoObI 3aaHHS

O6nactp ompeneneHuss W MHOXECTBO 3HaueHWd (QyHkmuil. YETHOCTH, HEYETHOCTS,

nepuoandHOCTh GyHKIMNA. CiocoObl 3a1anusi PyHKITUN

GyHKIMI KomOunmnpoBanHoe 3aHsATHE
Tema 6.5 Coneprkanue yueOHOTO MaTepuaa
TpuroHomerpudeckue OO6nacTp ompeneneHUs U MHOXKECTBO 3HAUEHUH TPUTOHOMETpUYEeCKUX (GYHKUMH. YETHOCTS,

(yHKIMH, NX CBOWCTBA U

HEYETHOCTD, IEPHUOIUYHOCTh TPUTOHOMETpUYECKUX (PyHKInH. CBoMcTBa U rpaduku QyHKITHIL

y =sinx, y=cosx, y=tgx, y=ctgx
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rpaduku KomOunMpoBaHHoOE 3aHATHE

Tema 6.6 Copneprxanue yueOHOTo MaTepuaa

[IpeobpazoBanue Cxarue u pacTsbkeHue rpadukoB TpUroHomerpuueckux ¢yHkuuid. IlpeodpazoBanue rpadpukos
rpaduxoB TPUTOHOMETPUYECKUX (PYHKIUH.

TPUTOHOMETPUUYECKUX

dbyHKImi [IpakTuueckoe 3anaTue

Tema 6.7 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COepKaHMe (COEPKAHUE IPUKJIIATHOTO MOTYJIs1)
Onucanue Vcrionp30BaHue CBOMCTB TPUTOHOMETPUUYECKUX (DYHKINH B MPO(HECCHOHAIBHBIX 3a/1a4ax
[IPOU3BOJICTBEHHBIX [TpakTnueckoe 3ansATHe

MPOLIECCOB C TIOMOIIIBIO
rpaduKoB QyHKITHI

Tema 6.8

Coneprkanue yueOHOro Marepuana

Oo6parHsbie OO6parsble Tpuronomerpuyeckue GpyHkuu. Mx cBoiicTBa u rpaduku
TPUTOHOMETPUUYECKHUE KoM6unupoBanHoe 3aHsTue
byHKITUU
OK 01, OK 02,
Tema 6.9 Cogepxanue yueOHOTO MaTepHrala OK 03, OK 04,
Tpuronomerpuueckue VpaBHenune cosx = a. YpaBHeHWe Sinx = a. YpaBHeHwe tgx = a. YpaBHeHHe Ctgx = d. OK 05, OK 06,
ypaBHEHHS U Pemenue TPUTOHOMETPUYECKUX YPaBHEHHH OCHOBHBIX THUIIOB: IIPOCTEHUIINE OK 07
HEepaBEeHCTBA TPUTOHOMETPUYECKUE YpPaBHEHUS, CBOIASAIINECS K KBaJpPaTHBIM, pEIIaEMBIE Pa3JIOKEHHUEM HQ K 2.1, IIK 5.1,
MHOKUTEJIH, OJHOPOAHbIE. [IpocTeline TPUroHOMETPUUECKUE HEPABEHCTBA K 11.1
KomMmOuHupoBaHHOE 3aHsTHE
Tema 6.10 Cogepxanue yueOHOT0O MaTepuana
Cucremsl CucTtemMbl IPOCTEHIINX TPUTOHOMETPUUECKUX YPABHEHUI
TPUTOHOMETPUUYECKHUX KoMOunmpoBanHoe 3aHsTHE
YPaBHEHUI
Tema 6.11 Copepxanue yueOHOTO MaTepuana
Pemrenne 3agau. OcuoBel | [IpeoOpazoBanre  TPUTOHOMETPUYECKHUX  BBIpAXKEHUH. PermieHue  TPUTOHOMETPUYECKUX
TPUTOHOMETPHH. YpaBHEHUI U HEPABEHCTB B TOM YHCIIE C HCIIOIH30BAHHEM CBONCTB (DYHKITHH.
TpPUrOHOMETPUYECKHE KonTtponbHast pabora
byHKIIHN

Pasznen 7. KommiekcHbie
qucaa
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Tema 7.1 Copepxanue yueOHOro MaTrepuana
KomruiekcHbie uncna [Tonsitue koMIiekcHOTO yncia. ConpskEHHbIC YKCa, MOAYIIb U apTyMEHT KOMILIEKCHOTO
yucia. Gopma 3anucu KOMILIEKCHOTO Yucia (reoMeTpuueckasi, JpuroHOMETpUYEeCcKas, 4 OK 01, OK 02,
anredpanyeckas). ApupmeTrnueckue AeCcTBHsI ¢ KOMIUIGKCHBIMU YHCIIaMU OK 03, OK 04,
Komb6unupoBanHoe 3ansarue OK 05, OK 07
Tema 7.2 Copneprxanue yueOHOT0 MaTepuaa
[MpuMeHeHre KOMIUIEKCHBIX| BbINOIHEeHne pacuéToB ¢ MOMOIIBIO KOMIUIEKCHBIX uncel. [IpuMepsl HCro1b30BaHus 4
qHUCET KOMIIJICKCHBIX YHCCJI
IIpakTHueckoe 3aHsaTHE
Pa3nen 8. [IpousBoanas
(pyHkumnu, eé npumeHenune 40
Tema 8.1 Copepxanue yueOHOro Marepuaia
[TonsaTHe MPOU3BOIHOM. Onpenenenne YUCIOBON MOCIEAOBATEIHLHOCTH M CIOCOOB! e€ 3amanusi. CBOWCTBA YHMCIIOBBIX|
@dopMyIIBl U IpaBUIIA nocnenoBarenbHocTell. Onpenenenue npezena rnocieoBaTebHOCTU. Brlunciienne npeienos
b depeHIMpoBaHUs nocnenoBarenbHocTet. Ilpenen ¢ynknuun Ha OeckoHewHocTH. llpenen (GyHKIUM B TOYKE.
[Tpupamenue aprymenrta. Ilpupamenve ¢GyHKIUU. 3agaud, NOPUBOISIIAE K MOHITHIO 2
npou3BoHON. Onpeaenenrne Npou3BoJHON. AJITOPUTM OTBICKaHMsI IPOU3BOIHOM
KomMmOuHupoBaHHOE 3aHsTHE
Tema 8.2 Copepxanue yueOHOTO MaTepuana
[TponsBoHBIE CYyMMBI, ®Dopmysl quddepennrporanus. [Ipasuna aguddepenunpoBanus
PasHOCTH, IIPOU3BENICHUA, KomOunupoBanHoe 3aHATHE 6 OK 01, OK 02,
HaCTHOT'O
Tema 8.3 Cogepxanue yaueOHOT0O MaTepuana 85 82’ 85 847"
IIpousBoaHbIE Omnpenenenne  cinoxHod  ¢yHkuuu. IIpom3BomHast  TPUTOHOMETPUYECKUX  (YHKIIMHA. K 2 1’ K 5.1
TPUTOHOMETPHUYECKHX [TpousBogHAs CIIOKHON (PYHKIIHH 6 ﬁK’ll 1 ’
ynxuuii. Ilponssonmas KoMOHHUPOBAHHOE 3aHATHE '
CJI0XHOU (DYHKIIHH
Tema 8.4 CogepxaHue yaeOHOTO MaTepuaa
[TonsATHE O [TonsitTue HenpepeiBHOW ¢yHKIU. CBoiicTBa HenpepblBHONM (QYHKIMH. CBS3b MEXIY
HENPEPLIBHOCTH HEMPEPHIBHOCTEIO W JU(PPepeHITUPYyeMOCThI0 (YHKIIMM B TOYKE. AJNTOPUTM PEIICHHUS 2
dyrkmun. Meton HEPABEHCTB METOJIOM MHTEPBAJIOB.
MHTEPBAJIOB KombOunupoBanHoe 3aHstue
Tema 8.5 Coneprkanue ydeOHOro MaTepuasa
["eomeTpuueckuii u ['eoMeTpUUYECKUIl CMBICI TPOM3BOTHON (PYHKIMH — YIIIOBOM KO3()(UIIMEHT KacaTelbHOH K
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(U3nIEeCKUl CMBICIT
MPOU3BOAHOMN

rpaguky GYHKIUM B TOYKE. YpaBHEHHE KacaTelbHOH K rpaduky (yHKmuu. Anroputm
COCTaBJICHUS YPABHEHUS KacaTelbHOH K rpaduky GyHkiun y = f(x)

KoMOuHMpoBaHHOE 3aHITHE

Tema 8.6
Dusuueckuii CMBICI
MPOU3BOIHOM B

Conepixanue yueOHOro MaTeprasia

®dusnuecknil  (MEXaHMYECKUT) CMBICI MPOU3BOJHON — MIHOBEHHAs CKOPOCTh B MOMEHT
Bpemenu t: v = S'(t)

po¢eCCHOHAIBHBIX [IpakTHueckoe 3aHsTHE
3ajayax
Tema 8.7 Copneprkanue yueOHOro MaTepuaia

MOHOTOHHOCTH (PYHKIIHH.

Touku 3KCTpEMyMa.

Boszpacranue u yObiBaHue (QyHKIIHH, COOTBETCTBHE BO3PACTAHUS U YOBIBaHUS (DYHKIIMU 3HAKY
npou3BogHON. IloHATHME NPOM3BOJHOM BBICHIETO MOPSAAKA, COOTBETCTBHE 3HAKa BTOPOH
IPOM3BOJHON BBIYKJIOCTH (BOTHYTOCTH) (PyHKIMM Ha OTpe3Ke. 3aJaud Ha MaKCUMyM U
MUHUMYM. [loHATHE acUMNTOTHI, CIOCOOBI UX OHpEeAeNeHHs. AJTOPUTM HCCIEIOBAHNUS
byHKIMU 1 moctpoeHwus e€ rpaduka ¢ TOMOIIBI0 MPOU3BOIHOHU. J[poOHO-THHEHHAs QyHKIUS

KomMmOuHupoBanHoe 3aHsTHe

Tema 8.8
HccnenoBanue pyHKuu
U TIOCTPOEHUE IrPpaPUKOB

Cogepxanue yueOHOro MaTepuana

Hccnenoanue pyHKIIMKM HA MOHOTOHHOCTD U IOCTPOEHUE TpaduKOB

KOM6I/IHHpOBaHHOC 3aHATUC

Tema 8.9

HawnbGonbiee u
HaMMEHBIIIEE 3HAYCHUS
byHKIUN

Cogepxanue yueOHOT0O MaTepuana

Haxoxnaenue HamOOJbIIEr0 W HAaMMEHBIIETO 3HAuY€HUN (YHKIUH, MOCTpPOEHHE TIpapuKoB
MHOT'OYJIEHOB € MCIOJIb30BAaHUEM alllapaTa MATEMAaTUYECKOrO aHaIN3a

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tewma 8.10

Haxoxxnenune
ONTUMABHOTO pe3yJbTaTa
C IOMOILBIO IPOU3BOJIHON B
MPaKTUYECKUX 3a/1auax

HpO(l)eCCHOHaﬂbHO-OpHeHTHPOBaHHOC coacpkanue (couepmalme NMPUKRJIIAAHOTO MO}Iy.]'IH)

HawubGomnbiree 1 HauMeHbIIIee 3HAUCHUE (I)YHKI_II/II/I

[IpakTHueckoe 3aHsATHE

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07
TK 2.1, TIK 5.1,
TK 11.1
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Tewma 8.11 Copneprxanue yueOHOTo MaTepuasa
Pemenue 3anau. @opmynsl U npaBwia auddepeHuupoBanus. MccnemoBanue (QyHKIUE € [OMOIIBIO
[IpousBognas npou3BogHOM. Hanbonpiiee n HanMeHblee 3HaUeHUsl QYHKITUH 2
byHKIMH, €€ Konrponsnas pabora
MIPUMEHEHUE
Paznmen 9.
IlepBooOpa3znas 14
dyHknumn, eé npuMeHeHue
Tema 9.1 Cogepxanue yueOHOro MaTepuana
[lepBooOpa3nas pyHKIMU. | 3aJjaya O BOCCTAHOBICHMU 3aKOHA JBMJKEHMs 110 U3BEeCTHOH ckopoctu. IlonsaTtue
[IpaBuia HaxOXKACHUS UHTErpupoBaHus. O3HaKOMIIEHHE C TIOHATHEM HHTErpasa 1 nepBooOpa3Hoi 1 pyHKIUH
T1epBOOOPA3HEIX y = f(x). Pemienne 3amay Ha CBs3p HEPBOOOpasHOW W €€ MPOHM3BOAHOM, BBIYHCICHHE
nepBooOpa3Hou i JaHHOU GyHKuuu. Tabmuia dhopMmyn I HaAXOXKACHHS MePBOOOpPA3HBIX. 2
M3ydeHue nmpaBuiia BEIUMCICHUSI IEPBOOOPa3HOM
Komb6unnpoBanHoe 3aHsATHE
Tema 9.2 Copepxanue yueOHOro Marepuasna
[Tnomans 3amauy, NMPUBOASIIME K IOHITHIO ONPEACIEHHOTO MHTErpaja — O BBIUMCICHHMM IUIOIIAIY]
KPUBOJIMHENHON KPUBOJIMHEMHOW Tpameuuy, O IepeMelleHUH TOo4ku. [loHATHE omnpenenéHHOro HMHTErpaia.
tparenun. Popmyna ['eomerpuyeckuii U (U3UYECKUN CMBICT ompenenéHHoro uHrerpana. ®opmyna HeroToHa- 2 OK 01. OK 02
Hrrorona-Jleouuiia Jleiibnua OK 03: OK 04’
KomOuHMpoBaHHoe 3aHATHE OK 0 5’ OK 0 6,
Tema 9.3 Coneprkanne yaeOHOro MaTepuana OI’< 07 ’
Heonpenenéuuslii u [TonsiTve HeonpeaeIEHHOrO HHTErpaja MK 2.1, TIK 5.1,
OnpeeaEHHBIN Komb6unupoBanHoe 3aHsaTHe 2 MK 11.1
MHTETpaJIbl
Tema 9.4 Cogepxanrie yaeOHOTO MaTepuana
[NonsTue 06 onpenenéunom | ['eoMeTpUUECKHI CMBICI ONPEAEIEHHOIO UHTErpaia 2

MHTErpajie KaK IUIoann
KPUBOJIMHEHHOW Tpaneuun

KoMmOuHMpOBaHHOE 3aHSTHE
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Tema 9.5 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COAepPKaHMe (COEPKAHUE IPUKJIATHOTO MOTYJIs1)
OnpenenéHHbli ['eomeTpuyeckuii cMbici ompenenéHHoro wuHTerpana. ®opmyna Herootona-JleiiOnuia.
MHTErpajl B )KU3HU Pemenne 3amay Ha NpuUMEHEHUE MHTErpaja JUisl BBIYHCIEHUS (U3NYECKUX BEIUYUH U 4
ionaaen
[TpakTrueckoe 3aHsATHE
Tema 9.6 Coneprkanue ydeOHOro MaTepuaia
Pemenue 3anayq. IlepBooOpasnas ¢ynxuuu. [IpaBuiia HaxoxaeHus nepBoodpasHbix. E€ npumenenue
[lepsoobpasnas pynkuwin, | KonrponbHas paboTa 2
e€ IpUMEHEeHNEe
Pa3nea 10. MHo:kecTBAa,
JJIeMeHThbI TeOpHH 10
rpados
Tema 10.1 CopepxaHue yueOHOro Marepuaia
MHoOxecTBa [Tonsitue MuOkecTBa. [logMHo)ecTBO. Onepanyiv ¢ MHOKECTBAMU 2
KombOunnpoBanHoe 3aHstue
Tema 10.2 IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE COJlep:KaHMe (coaep:KkaHue MPUKIATHOTO MOLYJIsl)
Onepanuu ¢ Onepannu ¢ MHOXKeCTBaMH. PelieHne npukiaaHbIxX 3a1a4
MHOYKECTBAMH [IpakTHYECKOE 3aHSATHE 2 OK 01, OK 02,
Tema 10.3 Coneprkanue yueOHOTO MaTepuasa OK 03, OK 04,
['padbr [Tonsitue rpada. CsizHbIi rpad, nepeBo, HUKI rpad Ha MIOCKOCTH 4 OK 05, OK 06,
IIpakTuueckas pabora OK 07
Tema 10.4 Coneprkanue yueOHOro MaTepuana [K 2.1, TIK 5.1,
Pemenue 3anau. Onepaunn ¢ MHO)ecTBamMu. OmNMCaHHWE pPEATBHBIX CUTYyallMd € IIOMOIIBKO MHOJKECTB. HK LT
Mpuosxecta. I'papbt u ux | [Ipumenenue rpados K pemenuo 3amaq 2
IIPUMEHEHNE KOHTpOJ‘ILHaSI pa60Ta
Pazgen 11. DnemeHTHI
KOMOMHATOPHKH, 26
CTATHCTUKHU H TEOPHHU
BEPOSITHOCTEI
Tema 11.1 Cogepxanne yueOHOTO MaTepuana
OCHOBHbIE TOHATHUS ITepecTaHOBKH, pa3MeLIEHUs, COYETAHUS 4
KOMOWHATOPUKH Komb6unupoBanHoe 3aHsTue
Tema 11.2 Copneprxanue yueOHOTO MaTepuaa

CoOpbITHE, BEPOSITHOCTD

CoBMeCTHBIC U HECOBMECTHBIE COOBITHS. TE€0peMbl O BEPOSITHOCTH CYMMBI COOBITUH. Y CIIOBHAS
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coObiTus. ClioskeHue u BEPOATHOCTh. 3aBUCUMBIC U HE3aBUCHMbIE COOBITHS. Te€opeMbl O BEPOSITHOCTH MPOU3BEICHUS 4
YMHOXEHUE COOBITHH.
BEPOATHOCTEH KoMOuHMpoBaHHOE 3aHITHE OK 01, OK 02,
Tema 11.3 IIpodeccnonaibHO-OPMEHTUPOBAHHOE COJepP:KaHUe (CoAepKAHUE TPUKJIATHOTO MOIYJIs) OK 03, OK 04,
BepositHocTh B OTHOCHUTENBHAS YaCTOTa COOBITHS, CBOMCTBO €€ yCTOMUNBOCTH. CTaTUCTUYECKOE OMPEIEICHUE OK 05, OK 07
poeCCHOHATBHBIX BeposITHOCTH. O1IEHKA BEPOSITHOCTH COOBITHSI 4 K 2.1, IIK 5.1,
3aauax [IpakTrueckoe 3aHsaTHE K 11.1
Tema 11.4 Copepxanue yueOHOro MaTrepuana
JluckperHas cinydaiiHas Buapl cnydaiineix BenwuuH. OmnpeneneHue TUCKPETHOM ClydyalHOM BEIMYHMHBL. 3aKOH
BEJIMYNHA, 3AKOH €& pacupeaeneHus: TUCKPETHOW CIIy4YallHOW BeJIMYMHBL. E€ UnCI0BbIE XapaKTEePUCTUKU 4
acrpeaeeHus KOMGI/IHHpOBaHHOG 3aHATHUC
Tema 11.5 Copneprkanue yueOHOro MaTepuaia 4
3amaun marematudeckoii | Bapuanuonnsiii psg. [lommuron wactor u ructorpamma. CTacCTHYECKHUE XapPAaKTEPUCTUKH P
CTAaTUCTUKHU Ha0JII0/1aEMBIX JTAHHBIX
KombOunnpoBanHoe 3aHsaTue
Tema 11.6 IIpogeccnonaibHO-OPHMEHTHPOBAHHOE COJAEP:KaHUe (COAepKaHUe TPUKJIATHOTO MOAYJIS)
CocraBneHue Tabaum 1 [lepBuunass o0O0paOoTKa CTATUCTHMYECKMX JaHHBIX. [paduueckoe HX NpeaCTaBICHUE.
IMarpaMM Ha IPaKTHKE HaxosxieHne cpefHuX XapakTepUCTHK, HAOII0AaeMBbIX JaHHBIX 4
[IpakTHueckoe 3aHsATHE
Tema 11.7 Cogepxanue yueOHOT0O MaTepuana
Pemrenne 3ana4. Dnementel | DneMeHThl KOMOWHaTOpuKH. CoObITHE, BEPOATHOCTH COOBITHA. ClIOKEHHE U YMHOXEHHE
KOMOWHATOPHUKH, BEPOSITHOCTEMN
CTaTUCTUKU U TCOPUU KOHTpO JIbHAA pa60Ta 2
BCPOATHOCTCHU
Paznen 12. Koopaunatsel u 16
BEKTOPbBI
Tema 12.1 Copepxanue yueOHOro Marepuala
JleKkapTOBbI KOOPJWHATHI B JlekapTOBBI KOOpIMHATHI B TpocTpaHcTBe. [Ipocreiimme 3a1aun B koopauHaTax. Paccrosnue
npOCTpaHCTBe. PaccTodnue  viexry nByms Toukamu. KoopaMHATEI CepeIMHBI OTpe3Ka
MKy IByMs TOUKaMH. KomOuHmpoBaHHoe 3aHATHE 4
KoopauHatbl cepeiuHbl OK 02, OK 03,
1pesed OK 04, OK 07
Tema 12.2 Copepxanue yueOHOro MaTrepuana MK 2.1. TIK 5.1
Bekropsl B Bekropel B mpoctpanctBe. ClioeHHE M BBIYMTAHHE BEKTOPOB. YMHOXKEHUE BEKTOpa Ha o o
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HPOCTPAHCTBE. YTOI ymcio. Kommanapasie BekTopsl. CkaliipHOE MpOU3BEICHIE BEKTOPOB. PasnokeHne BeKTopa MK 11.1
ME3K/Ty BEKTOPAMH. no TpEM HEKOMIUIAHApHBIM BekTopaM. KoopAauHaThl BEKTOpa, CKaJIspHOE MPOU3BEICHUE 6
CKalsipHOe BEKTOPOB B KOOPAMHATAX, YTOJ MEXIY BEKTOPAMH, YTOJI MEXKIAY MPSIMOU U MIOCKOCTHIO, YTOJ
IPOM3BE/ICHAE BEKTOPOB | MEKILY TIIOCKOCTAMH. YpaBHEeHHE IJIOCKOCTH. |'€OMETPUYECKUI CMBICIT ONIPECIUTEIIS 2X2
Komb6unupoBanHoe 3ansatue
Tema 12.3 IIpodeccnonaibHO-OPHMEHTUPOBAHHOE COJeP:KaHUe (COoAepKAHUE TPUKJIATHOTO MOIYJIs)
[IpakTuKo- Koopaunatnas 1uiockoctb. Beluncienwe paccTossHMM W IUIOIIAJEl Ha  IJIOCKOCTH.
OPUCHTHPOBAHHBIC KonnuecTBeHHBIC Pacy€Thl 4
3a1a4n Ha KOOPIMHATHOM [IpakTrueckoe 3aHsATHE
IIOCKOCTH
Tema 12.4 Coneprkanue y4eOHOro MaTepuaia
Pemenue 3agau. JlexapToBbI KOOPAMHATHI B IIpocTpaHcTBe. BekTopsl B mpocTpancTBe. Cll0KEHUE U BRIUUTAHUE
KoOpaAMHATEL B BEKTOPBI BEKTOPOB. YMHOXXEHHE BeKkTopa Ha uucio. Kommianapueie BekTopbl. CkansipHOe
MPOU3BENICHUE BEKTOPOB. PasyiokeHune BeKTOpa Mo TPEM HEKOMIIJIAHAPHBIM BEKTOpPAM.
[Ipocteiiiue 3amaun B kKoopauHatax. KoopauHaTbl BEKTOpa, PACCTOSIHUE MEXKAY TOYKAMH,
KOOpPJMHATHl CEPEeIUHBbI OTPE3Ka, CKAISIPHOE MPOU3BEIECHUE BEKTOPOB B KOOpJAWHATAaX, YTroll )
MEX1y BEKTOPAMH, YTOJI MEKIY NMPSMOM U IIIOCKOCTHIO, YTOJ MEX/TY MIIOCKOCTSIMU
KonTponbnas pabota
Paznen 13. [Ipsavble u
MJI0CKOCTH B 20
NMPOCTPAHCTBE
Tema 13.1 Cogepxanue yueOHOT0 MaTepuana
OCHOBHBIE TTOHATHUSA [Ipenmer crepeomerpuu. OCHOBHBIE TOHSTHS (TOYKA, MpsSMas, MIOCKOCTh, MPOCTPAHCTBO).
CTEPEOMETPHH. OcHoBHBIE aKCHOMBI cTepeomeTpuu. llepecekaromuecs, mapamienbHble U CKPEIIUBAIOIIUECS
PacrionoxeHue mpsaMbIx 1 | IPpsMble. TIpu3Hak ¥ CBOHCTBO CKPELIMBAIOIMXCS NPSAMBIX. OCHOBHBIE NPOCTPAHCTBEHHBIE 2
TJIOCKOCTEM. urypsr
KomOuHMpOBaHHOE 3aHATHE
Tewma 13.2 Cogepxanrie yaeOHOTO MaTepuana
[TapannenbHOCTh [TapanenbHbie ipsiMasi U mwiockocTh. Onpenenenue. [Ipusnak. CBoiicTBa (¢ 10Ka3aTE€IHCTBOM).
HPAMBIX, IPAMON U [Tapamnensubie 1iockoctu. Omnpenenenue. I[lpusznak. CBoilcTBa (C  J0Ka3aTeIbCTBOM). OK 01, OK 03,
IUIOCKOCTH, TUIOCKOCTell | 1€Tpasap u ero snemenThl. [apanienenunen u ero snementsl. CBOKCTBA MPOTUBOMOIOKHBIX 6 OK 04, OK 07
rpaHei u nuaroHanen napamienenumnena. [locrpoenne ceuenuid. Pemenue 3agau MK 2.1, TIK 5.1,
Komb6unupoBaHHoe 3aHaTHE MK 11.1

Tewma 13.3
[lepieHAMKYIAPHOCTH

Copneprkanuie yueOHOTO MaTepualia

Ilepnenaukymnsapusle npsimelie. [lapamienbHble TpsiMble, NEPHEHIUKYISPHBIE K IIOCKOCTH.

[Ipy3HaK NepneHAUKYJIIPHOCTH NPSAMOKM M IUIOCKOCTH. JlokazarenbCTBO. llepneHaukyisip u
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MPSIMBIX, IPSIMOM U

HaKJIOHHAasi. HepHeHI[I/IKYJ'IHpHBIe IIJIOCKOCTH. HpI/I3HaK HNCPIICHAUKYJIAPHOCTH IIOCKOCTEH.

[Mupamuna, eé
COCTaBJLAIOLINE, CEUCHHE.

I[Iupamuga u e€ osnementbl. Ceuenwe mnupamunbl. [lpaBuibHas nupamuga. Yced€éHHas

UpaMHUIA.

IUIOCKOCTH, MJIOCKOCTEH JlokazarenbcTBO. PaccTosiHUSI B IPOCTPAHCTBE. 2
KoMOuHMpoBaHHOE 3aHITHE
Tema 13.4 Copneprxanue yueOHOT0 MaTepuaa
Teopema o Tpéx Teopema o TpEX neprneHauKyspax. Jloka3areabCTBO. YOI MEXAY IPAMOMN U INIOCKOCTBIO.
MEePIeHIUKYIISIpax Y101 MeKIY MIOCKOCTSIMH. 4
Komb6unupoBanHoe 3anarue
Tema 13.5 IIpodeccnonanbHO-OpHMEHTHPOBAHHOE COJlep:KaHMe (coaepsKkaHue TPUKIATHOTO MOLYJIs1)
[TapasinenbHble, AxcuoMsl crepeoMeTpui. [lepneHauKyaspHOCTh IPSIMOM U IUIOCKOCTH, NapaJljIeIbHOCTh JABYX
[EPIEHIUKYIISAPHBIE, IPSIMBIX, IEPIEHIUKYJISIPHBIX IUIOCKOCTH, IEPIEHAUKYIISIPHOCTD IJIOCKOCTEN 4
CKPEIMBAIOIINECS IIpakTrueckoe 3aHsATHE
psiMble
Tema 13.6 Cogepxanue yueOHOro MaTepuana 2
Pemenue 3amau. [Ipsimpie | Pacnonoxkenue mnpsMbIX M IJIOCKOCTEHM B nIpocTpaHcTBe. llepneHaukynspHocTs 1
M TUTOCKOCTH B NapauIeIbHOCTD MPSIMBIX | MI0cKocTel. CKpeluBarIuecs npsiMble.
IIPOCTPAHCTBE KOHTpOJII)HaSI pa60Ta
Pa3nea 14.
MHOIroOrpaHHMKH H TeJIa 46
BpalleHHs
Tema 14.1 Copepxanue yueOHOro Marepuana
Bepiunsl, pébpa, rpanu [Tonstue MHororpaHHuka. Ero snmemeHThl: BepuiuHbl, péOpa, rpanu. Juaronans. CedeHue.
MHOTOTPaHHHKa Bolnykiible M HEBBITYKJIbIE MHOTOIPaHHUKH 2
KomMmOuHupoBaHHOE 3aHsTHE
Tema 14.2 Copepxanue yueOHOro Marepuasna
[puzma, eé [Tonsitue mpusmbl. E€ ocHOBaHust 1 O0KOBbIe rpaHu. Beicota mpusMmel. [Ipsmas u HakIOHHAas
COCTABJISFOIIME, CEICHHE. npusma. [IpaBunbHas npusma. E€ ceuenue
Hpsimast n ipaBHIbHAs KoMOMHMpPOBAHHOE 3aHATHE 2
IIPU3MBbIL
Tema 14.3 Copepxanue yueOHOTO MaTepuana OK 01, OK 02,
[Mapannenenunen, Kyo. [Tapannenenunes, CBOWCTBA MPSAMOYTOJIBHOTO mapauienenunena, ky0. Ceuenue KyoOa, OK 03, OK 04,
Ceuenmue ky0a, napajuiejenunena 2
napajjejaenuineaa KOM6I/IHI/IpOBaHHOC 3aHATHUC gi 351’, gllé 21
Tema 14.4 Conepaxanue yueOHOro MaTepHaia MK 11.1
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[IpaBunbHast mupaMuma.
'Yceu€HHasa nupamujia

Komb6unupoBanHoe 3anarue

Tema 14.5

boxoBas 1 mojHAs
MMOBEPXHOCTh MTPU3MBI,
MUPAMUIbI

Conepxanue yueOHOro MaTepuasia

[Tnomaas GOKOBOW M IMOTHOW MOBEPXHOCTH MPU3MBI, TUPAMHIBI

Komb6unupoBanHoe 3anarue

Tema 14.6
Cummerpus B KyoOe,
napaulesenumnese,
npu3Me, TUpaMHJIe

Copepxanue yueOHOro Marepuana

CuMMeTpHsl OTHOCUTEIBHO TOUKH, IPSIMOH, mi1ockocTh. CuMMeTpus B KyOe,
napajuiesnenumnesie, npusMe, Nupamuie

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 14.7 IIpodeccoHa/ILHO-OPHMEHTHPOBAHHOE COJepP:KaHue (coAep:KkaHne NPUKIATHOTO MOTY.JIs1)
[Tpumeps! cuMMeTpHii B CuMmmeTpus B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY
npodeccun [IpakTuyeckoe 3aHsTHE

Tema 14.8 Copepxanue yueOHOro Marepuaia

[TpaBunbHBIE [TonsiTHe npaBUILHOIO MHOrOrpaHHuKa. CBOIMCTBA MPAaBUIIbHBIX MHOTOI'PaHHUKOB

MHOT'OTPaHHUKH, UX
CBOMCTBA

[IpakTnueckoe 3aHsTHE

Tema 14.9
Hwmisap, ero
coctaBistronue. CeueHue

Coneprkanue yueOHOro MaTepuaa

I_[I/IJ'II/IH)Ip 1 ero sjeMeHThl. CeueHne HUJIIMHApAa (Hapanneanoe OCHOBAHUIO U OCI/I). PaBBépTKa
MUJIMHIpA

KombunupoBanHoe 3aHsTHE

LWIMH]Ipa

Tema 14.10 IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COEePKaHMe (CONepKaHNe TPUKJIATHOTO MOKYJIsI)
Konyc, ero Konyc u ero snementsl. CeueHne KoHyca (MapaieIbHOE OCHOBAHHUIO M IIPOXOJSIIEE Yepes3
coctapmsromue. Ceuenue | BEPUIMHY), KOHMUECKUE ceueHus. Pa3BépTka KoHyca

KOHyca KoMmOuHupOoBaHHOE 3aHATHE

Tema 14.11 Cogepxannie yaueOHOTO MaTepuana

'Y ce4€HHBIN KOHYC.
CedeHue yCe4EHHOTO

Yceuénnslii konyc. Ero obpaszytomias u Beicota. CedeHne yceu€HHOTo KOHyca

KoMmOuHupoBaHHOE 3aHATHE

KOHYycCa
Tema 14.12 Cogepxanne yueOHOTO MaTepuana
[ap u chepa, ux [ap u chepa. Bzaumuoe pacnonoxenue chepsl u miockoctu. Ceuenue mapa, chepbl
CeUCHUS KomOuHMpoBaHHOE 3aHATHE

Tema 14.13 Copneprxanue yueOHOro MaTepuasa

OK 01, OK 02
OK 03, OK 04
OK 05, OK 07
IK 2.1, IIK 5.1
IK 11.1

b

3

b
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IToustue 00 00BEME
Tena. OTHOLIEHHE

[Tonsitue 00 00bEMe Tena. O0BEM Kkyba W mpsAMOyroibHOro mapamienenunena. O0nEm
npu3Mbl ¥ nuiauHapa. OTHomieHne oO0BEMOB MOAOOHBIX Ten. ['eoMeTpuyeckuii CMBICTT

00BEMOB TTOIOOHBIX Ten | ONPEACINTENs 3-T0 HopsiaKa 4
Komb6unupoBanHoe 3anarue

Tema 14.14 Copneprxanue yueOHOTo MaTepuasa

OO0BEMBI U IUIOMIAIA O0BEMBI MupaMu bl M KOHYca. O0BEM mrapa. [1nomaau noBepXHOCTEH Te

MOBEPXHOCTEH Tel KoMOnHHpOBaHHOE 3aHATHE 2
Tema 14.15 Copepxanue yueOHOro Marepuaia
KombOunanumu KoMmOuHanmu reoMeTpuuecKux Tem
MHOTOTPAaHHUKOB U Tell [TpakTHdeckoe 3aHsTHE 4
BpalllCHUs

Tema 14.16 Cogepxanue yueOHOro MaTepuana
['eomerpuueckue Hcnonp3oBaHne KOMOMHAIMKA  MHOTOTPDAHHUKOB ¥ Tell  BpallleHUs B  MPAKTHUKO-
KOMOMHALIMK Ha OPUEHTUPOBAHHBIX 3aJ]a4ax 4
[paKTUKE [IpakTrueckoe 3aHsTHE

Tema 14.17 Cogepxanue yaueOHOT0O MaTepuana
Pemenue 3anau. OOBEMBI U MIIOMIAAN TOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAIICHUS 2
MHOrorpaHHUKH U Tella
BpallcHUs KonTponbhas padota

IIpomexyTouHasi arrecTanus (JK3aMeH) 6
Beero: | 340
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3. YCJIOBHUSA PEAJIU3AIIMA ITPOT'PAMMBI OBIIIEOEPA30OBATEJIBHOM
JUCHUITTIMHBI OB1.12 MATEMATHUKA

3.1 J{ns peanuzamnuu mporpaMmbl Y4eOHON JTUCIMIUIMHBI TOKHBI OBIThH
IIPETYCMOTPEHBI CIICIYIONINE CICIIUAIbHbBIC ITOMCIICHUS:
Peanuzanus nporpaMMbl JUCITUIUTHHBI TPEOYET HaMHUMs YI4eOHOTO KaOMHETa
maTeMatuku. O0opyj0BaHUE YUeOHOTO KaOMHeTa:
— pabouee MeCTO MpernoaBaTes;
—  IOCaJ0YHBIC MECTA MO KOJUYECTBY O0YUarOIINXCS;
—  KOMIUICKT y4eOHO-HAaIJISIHBIX TOCOOUH (TaOJIMIIBI,
— IUIaKaThl);
—  KOMIUICKT JICKTPOHHBIX BUIEOMATEPHAIIOB;
3aJIaHus 711 KOHTPOJIBHBIX PaboT;
- npodeccuoHaIbHO OPUEHTUPOBAHHBIC 3aaHNS,;
- Marepuajbl dSK3aMeHa.
TexHaudeckue cpencTBa oOydeHUs:
- IEPCOHATBHBIA KOMITHIOTEP C JTUIEH3MOHHBIM TTPOTPAMMHBIM
oOecrcUeHUEM;
- IPOEKTOP C SKPAHOM.

3.2 UudopmanmnonHoe obecnevyeHue 00yueHus

1. Inst peanuzaruu mporpaMMbl OMOIMOTEUHBIN POHT 00pa30BaATEIBHOM
OpraHu3alluy JIOJKEH UMETh MeUaTHbIC W/ UIIH YJIEKTPOHHbBIE 00pa30BaTeNbHbIC U
UH(OPMAITMOHHBIE PECYPCHI, PEKOMEHIOBAaHHBIE JIJIs1 UCIIOJIb30BAHUS B
o0pa3oBaTenbpHOM TIPOIEecce, HE CTapIle MSATH JIET C MOMEHTA U3/IaHu4.

PexoMeHyemble ne4aTHbIE U31aHUS 10 peau3aluu 001meodpa3oBaTeILHOM
AUCUMILTHHBI

1. OcHoOBHBIEC IEYATHBIC U3IAHUSA

1. Maremaruka: yueOnuk/ bammakoB M.U.- 2-e w3a., crep. - M: KHOPYC, 2019.
(Cpennee npodeccronaabHOoe 00pa3oBaHUE)

2. MaremaTrka: aareOpa M Hadajga MareMaTH4YecKOro aHalli3a, reoMerpus. Anrebpa u
Hadana marematndeckoro aHamm3a. 10-11 kmacc. Anumon 1. A., Konsrua FO.M., Tkauera M.B.
u apyrue. - M: IIpocsemenue, 2022.

3. Maremaruka: anrebpa ¥ Hadajla MaTeMaTHYECKOTO aHaiu3a, reomerpus. I'eomerpusi.
10-11 xnacc. ArtanacsH JI.C., Byry3oB B.®., Kagomues C.b. u apyrue. - M: IIpocsermienue,
2022.

4. Maremaruka: ajqreOpa U Hauajia MaTeMaTHYEeCKOTo aHaiu3a, reomerpus. 10-11 kmacchl.
Anrebpa m Hayana maremaruyeckoro aHanmuza. B 2 4. Yacte 1: YueOHHMK 115 ydamuxcs
oOpasoBarenbHBIX opranu3anuii (6a3oBbiii ypoBeHb)/Mopakosud A.I'., Cemenos I1.B.; Yacts 2.
3aayHuK IS yqanmxces o0pa3oBaTeabHbIX opraHu3ainuil (6a3oBsiil ypoBeHb)/ MopakoBuy A.T.
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u apyrue; nox penakuuei Mopakosuua A.I'. - M: Muemo3susna, 2018.

6. Maremaruka: anrebpa ¥ Hayajla MaTeMaTHYECKOTO aHainW3a, reomerpus. Anredpa u
Hadana MareMmatudeckoro ananm3a. 10 kmacc. Hukonsckuit C.M., Iloranos M.K., Pemernukos
H.H. u apyrue. - M: IIpocsemenne, 2021.

7. Matemaruka: anreOpa ¥ Havajla MaTEMaTHYEeCKOrO aHalk3a, reoMmerpus. Ajnredpa u
Hayajla MaTemarudeckoro a"anm3a. 11 xmacc. Huxkonbckuit C.M., IlotanoB M.K., PemerHukos
H.H. u npyrue. - M: IIpocseuienue, 2021.

8. Maremaruka: anrebpa ¥ Havaja MaTeMaTHYECKOTO aHau3a, reomerpus. ['eomerpust.10-
11 xmacc. IloropenoB A.B. Marematuka: ajreOpa M Hadajga MaTEMaTHYECKOTO aHaJu3a,
reometpust. ['eometpus.10-11 knacc. Iloropenos A.B. - M: IIpocsemenue, 2019.

9. Maremaruka: anrebpa U Hayajga MaTeMaTHYECKOrO aHanu3a, [ eoMeTpus.
10 kiace. Anexcannpos A.Jl., Bepuep A.JI., Peokuk [Ipocsemenune, 2021.
10. MaremaTuka: anrebpa U Hayajia MaTEMaTHYECKOTO aHau3a, [ eomeTpusi.
11 xmacc. AnexcannapoB A./l., Bepuep A.JL., Peokuk IIpocBemenue, 2021.
11. Maremaruka: anrebpa W Hayala MaTeMaTHMYECKOTO aHaju3a,
reometpus. 10 knacc. Bepuep A.JIL., Kapn A.Il. M3narensctBo "IIpocBenienue".
12. Martemaruka: anreOpa ¥ Hayajia MaTeMaTUYECKOTO aHau3a, TeOMETpHs
11 knacc. Bepuep A.JI., Kapn A.I1. U3natensctBO "l[IpocBemienue".
13. MaremaTuka: anrebpa W Hayajla MaTeMaTHYECKOrO aHajam3a, reomerpus. Anaredpa u

Hayajia MaTeMaTH4ecKoro aHanm3a (B 2 yacTax) (B 2 yactsx). 10-11 kmacc.

Yacts 1: Mopakosuu A.I'., Cemenos I1.B.; Hacte 2: Mopakosuu A.I'. u apyrue; noa pegakuuei
Mopakosuua Al". "MOL MHEMO3MHA".

14. Maremaruka: anreOpa W Hayajla MaTeMaTHYECKOTO aHajIHM3a, reoMeTpus. Anredpa u
Hayaya matematuyeckoro ananmmza. 10 kmacc. MypaBun I'.K., MypaBuna O.B. U3zgatenbcTBO
"[IpocBenienue".

15. Maremaruka: anrebpa ¥ Hadala MaTeMaTHYECKOTO aHaM3a, reoMerpus. Anrebpa u
Hayaja MatemaTtudeckoro asHanusa. 11 kmacc. Mypasun I'.K., Mypasuna O.B. M3narenscTBo
"[Ipocemenue".

16. Maremaruka: anrebpa ¥ Havyaaa MaTeMaTHYECKOTO aHaIu3a, reoMeTpust. ['eometpust. 10
kiacc. CmupnoB B.A., CmupnoBa .M. "U3narensctBo "lIpocBemienue".

17. Matematuka: anrebpa ¥ Havyajga MaTeEMaTHIECKOTO aHaau3a, reoMeTpusi. ['eomerpus. 11
kiacc. CmupaoB B.A., CmupnoBa .M. U3znatensctBo "[IpocBemnienue".

18. Maremaruka. ['eomerpusi. 10 kmacc. Mepansk A.I'., Homuposckwuii I.A., TTonoHcKuii
B.b., Axup M.C.; nox penakuueit [Togoneckoro B.E. U3narensctBo "l[IpocBemenne".

19. Maremaruka. I'eomerpust. 11 kmacc. Mepamsk A.T'., Homuposckwuii I.A., TTonoHcKuii
B.b., Axup M.C.; nox penakuuent ITononsckoro B.E. "U3narenscTBo "[IpocBenienue".

20. Maremaruka: anreOpa ¥ Havajga MaTEMATHYECKOTO aHAlM3a, TeoMeTpus. Airebpa u
Hauyajma Marematudeckoro ananmusa. 10 kmacc. Bunenkun H.A., HBame- MycaroB O.C.,
HIBapudypn C.1. "MOLl MHEMO3NHA".

21. Maremaruka: anrebpa W Hadajla MaTeMaTHYeCKOrO aHalli3a, reoMeTpus. Anrebpa u
Hayaja Marematuyeckoro anamusa. |1 kmacc. Bunenkun H.A., HBames- MycaroB O.C.,
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[Bapidoypa C.1. "MOLl MHEMO3MHA

22. Maremaruka. Yue6Hoe nocooue st TeXHukymoB. Jlucuukud B.T., Conoseiiunk N.JT —
M: Briciias mko:ia.

23. Maremaruka AJst TIOATOTOBUTEIBHBIX KypCOB TeXHHKYMOB. borateipés I'.11., BokoBHEeK

O.A. Yuebnoe nmocobue. M.: Hayka
2. DJIeKTPOHHbIE U3IaHUSA

1. Bcepoccuiickue unrepHer-oaummuazsl. - URL: https://online-olympiad.ru / (zata
obpamienust: 12.07.2022). - TekcT: 3JeKTPOHHBIH.

2. Enmunas koyutekius nnpoBeix obpasoBarenbHbix pecypcos. - URL: http://school-
collection.edu.ru (mata oopamerus: 08.07.2022). - TekcT: 3JIEKTPOHHBIH.

3. Undpopmanunonnas cucrema «ExnHoe 0KHO 10CTyna K 00pa3oBaTeIbHBIM PECYpCamy». -
URL.: http://window.edu.ru/ (mata ooparenus: 02.07.2022). - TekcT: 3JIeKTPOHHBIH.

4. Hayunas snektponHas 6ubnuoreka (HOB). - URL: http://www.elibrary.ru (zata
obpamienust: 12.07.2022). - TekcT: 3JeKTPOHHBIH.

5. OtkpeiThiii KoMuTepK. Maremaruka. - URL: https://mathematics.ru / (nara obparienus:
08.06.2022). - TeKcT: 3IeKTPOHHBIH.

6. IloBropum matemaruky. - URL: http://www.mathteachers.narod.ru / (zata obparieHus:
12.07.2022). - TekcrT: 371eKTPOHHBIMA.

7. CrpaBOYHHMK IT0 MaTEeMaTHKE JJIs IKOJILHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (nara obparmienus: 12.07.2022). - Tekct:
JJIEKTPOHHBIN.

8. Cpennsist MaTemarnueckas uaTepHeT mkomna. - URL: http://www.bymath.net/ (mara

obparmenusi: 12.07.2022). - TekcT: 2eKTPOHHBIH.

9. ®denepanbHbIi opTan «Poccuiickoe oOpa3zoBaHue. -
URL.: http://www.edu.ru/ (mara oopamenus: 02.07.2022). - Tekcrt: anekrpoHHbIi. DenepaibHbIii
HeHTp HH(pOPMAIIMOHHO-00pa3oBaTebHbIX pecypcoB. - URL: http://fcior.edu.ru / (nata

obpamenusi: 01.07.2022). - TekcT: 271eKTPOHHBIH
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4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHMS OBIIIEOBPA3OBATEJIBLHOMN JUCIUILJIMHBI OB/I.12 MATEMATHUKA

KoHTpob 1 o1ieHKa pe3yinbTaToB 0cBoeHHUs o01eoopazoBarenbHoil nucuuminibl MATEMATUKA packpeiBaeTcs yepes TUCHUILUIMHAPHBIC PE3YIbTaThI,

HarpaBJIeHHbIC Ha (hopMUpOBaHHE OOMIMX U MPOPECCHOHATBHBIX KOMIIETEHIIHI M0 pa3/ieiaM U TeMaM COAep KaHusl y4eOHOro MaTepHara.

Ob6mas/mpodeccroHanbHas
KOMITCTCHITHSI

Pasgen/Tema

Tur OLeHOYHBIX MEPOIPUATUI

OK 01 Brei6upats crmoco0bl pemeHus 3a1aq
po(heCcCHOHATTLHOM e TEIIbHOCTH
NPUMEHHUTEIBHO K Pa3IMYHBIM KOHTEKCTAM

P1,Tems 1.1,1.2,1.31I1-0/c, 1.4,1.5,1.6, 1.7

P2, Temnsr 2.1,2.2,2.3,2.4,25,2.6

P 3, Temnr 3.1, 3.2, 3.3,3.4,35

P4, Temsr4.1,4.2,4.3,4.4

P5, Temsr 5.1, 5.2, 5.3 I[1-o/c, 5.4, 5.5, 5.6 IT-o/c, 5.7

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

P7, Temrr 7.1, 7.2

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, 8.7 I1-o/c, 8.8,8.9,
8.10 IT-o/c, 8.11

P9, Temsr 9.1, 9.2, 9.3, 9.4, 9.5 IT-0/c, 9.6

P 10, Temsr 10.1, 10.2 IT-o/c, 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

P 12, Temsr 12.1, 12.2, 12.3 IT-o/c, 12.4

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

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5, 14.6, 14.7 I1-o/c, 14.8,
14.9, 14.10 IT-o/c, 14.11, 14.12, 14.13, 14.14, 14.15, 14.16,
14.17

TectupoBanue

VYerHbli onpoc

MaremaTuyecKui JUKTaHT
NunuBuayanbHas cCaMOCTOSITEIIbHAS
pabora

[IpencraBnenue pe3yabpTaToB
MPAKTUYECKUX paboT

3amTa TBOPUECKUX padoT

3aluTa UHAUBUAYaJIbHBIX IPOEKTOB
KonTponbhas padota

BrinonHenune x3amMeHaImOHHBIX
3aJaHuN

OK 02 Hcnonp30BaTh COBPEMEHHBIE
Cpe/CTBa NMONCKA, aHATM3a HHTEPIIPETAlnu
uHpOpMaLK, U HTHPOPMAILIMOHHBIE
TEXHOJIOTUH IS BBITIOJTHEHUS 3a/1a9
npodeccuoHaIbHOM eI TeTbHOCTH

P1,Temsr 1.1, 1.2, 1.3 I1-0/c, 1.4,1.5,1.6,1.7
P2 Temsr2.1,2.2,2.3,2.4,2.5,2.6
P 3, Temsr 3.1, 3.2, 3.3,3.4,35
P4, Temnr 4.1,4.2,4.3,4.4
P 5, Temsr 5.1, 5.2, 5.3 [1-o/c, 5.4, 5.5, 5.6 IT-o/c, 5.7
P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 IT-o/c, 6.8, 6.9, 6.10, 6.11
P7, Temrr 7.1, 7.2
P 8, Tems 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, 8.7 I1-o/c, 8.8,8.9,
8.10 IT-o/c, 8.11
P9, Temsr 9.1, 9.2, 9.3, 9.4, 9.5 1I-0/c, 9.6

TectupoBanue

VYcTHBII onpoc

MaremaTuyecKui JUKTaHT
NnauBuayanbHas caMOCTOSATENbHAS
pabota

[IpencraBnenue pe3yabpTaToB
MPAKTUIECKUX padoT

3ammTa TBOPYECKUX pabOT

3amuTa UHAUBUAYAJIbHBIX TPOCKTOB
KonrpomnbHast pabora
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P 10, Temsr 10.1, 10.2 IT-o/c, 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, Temnr 12.1, 12.2, 12.3 [1-o/c, 12.4

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

P 14, Temn1 14.1, 14.2, 14.3, 14.4, 14,5, 14.6, 14.7 I1-o/c, 14.8,
14.9, 14.10 I1-o/c, 14.11, 14.12, 14.13, 14.14, 14.15, 14.16,
14.17

BrinosHenue 3x3aMeHaMOHHBIX
3aJIaHUN

OK 03 [InanupoBaTh U peaqu30BbIBAThH
coOCTBEHHOE PO(ECCHOHATBHOE U
JMYHOCTHOE Pa3BUTHE,
IpeANPUHIMATEIBCKYIO 1S TeIbHOCTD B
npodeccuoHanbHOMN cdepe, UCIOTb30BaATh
3HaHMA 10 (PMHAHCOBOW IPaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX CHUTYalHsAX

P1,Temsr 1.1,1.2, 1.3 I1-0/c, 1.4,1.5,1.6,1.7

P2, Temsr 2.1,2.2,2.3,2.4,2.5,2.6

P 3, Temnr 3.1, 3.2, 3.3,3.4,35

P4 Temp14.1,4.2,43,4.4

P 5, Temsr 5.1, 5.2, 5.3 IT-o/c, 5.4, 5.5, 5.6 I1-o0/c, 5.7

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, 6.11

P7,Temsr 7.1, 7.2

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, 8.7 I1-o/c, 8.8,8.9,
8.10 IT-o/c, 8.11

P9, Temsr 9.1, 9.2, 9.3, 9.4, 9.5 II-0/c, 9.6

P 10, Temsr 10.1, 10.2 IT-o/c, 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, Temnr 12.1, 12.2, 12.3 I1-o/c, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 [1-o/c, 13.6

P 14, Temn 14.1, 14.2, 14.3, 14.4, 14.5, 14.6, 14.7 I1-o/c, 14.8,
14.9, 14.10 IT-o/c, 14.11, 14.12, 14.13, 14.14, 14.15, 14.16,
14.17

TecTtupoBanue

YcTHbli onpoc

MaremaTuyecKui JUKTaHT
WNHauBuayanbHas CaMOCTOSTENIbHAS
pabora

[IpeacraBnenue pe3yabTaToB
NPaKTUYECKUX padboT

3amuTa TBOPUYECKUX paboT

3amuTa UHAUBHUIYaJIbHBIX TPOCKTOB
KonTponbhas padota

BrinonHenune 3x3aMeHalMOHHBIX
3a/1aHUI

OK 04 D¢ddexTnBHO B3aUMOIEHCTBOBATD U
paboTaTh B KOJUIGKTHBE U KOMaH/IE

P1,Temsr 1.1, 1.2, 1.3 I1-0/c, 1.4,1.5,1.6,1.7
P2, Temsr 2.1,2.2,2.3,2.4,2.5,2.6
P 3, Temnr 3.1, 3.2, 3.3,3.4,35
P4 Temb14.1,4.2,43,44
P 5, Temsr 5.1, 5.2, 5.3 IT-o/c, 5.4, 5.5, 5.6 IT-o/c, 5.7
P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 IT-o/c, 6.8, 6.9, 6.10, 6.11
P7 Tembr 7.1, 7.2
P 8, Tems 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, 8.7 I1-o/c, 8.8,8.9,
8.10 IT-o/c, 8.11

TecTtupoBanue

YeTHBIN onpoc

MaremaTuuecKkui TUKTAHT
WNuauBuayanbHas CaMOCTOSITENIbHAS
pabora

[IpeacraBnenue pe3yabTaToB
MPaKTUYECKUX padoT

3amuTa TBOPUYECKHUX padoT

3amuTa UHAUBUAYAJIbHBIX TPOCKTOB
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P9, Temsr 9.1, 9.2, 9.3, 9.4, 9.5 II-0/c, 9.6

P 10, Temsr 10.1, 10.2 IT-o/c, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 I1I-0/c, 11.4, 11.5, 11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2, 12.3 IT-o/c, 12.4

P 13, Temnr 13.1, 13.2, 13.3, 13.4, 13.5 I[1-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5, 14.6, 14.7 I1-o/c, 14.8,
14.9, 14.10 I1-o/c, 14.11, 14.12, 14.13, 14.14, 14.15, 14.16,
14.17

KontposbHas padota
BrimosiHenne sKk3aMeHaMOHHBIX
3aJaHuN

OK 05 Ocy1iecTBisTh YCTHYIO U
NUCbMEHHYI0O KOMMYHHUKAIUIO Ha
rocyJIapCTBEHHOM si3blke Poccuiickoit
®depepannn ¢ y4€ToM 0COOCHHOCTEN
COLMAJIBHOTO U KYJbTYPHOTO KOHTEKCTa

P1, Temsr 1.1,1.2,1.3II-0/c, 1.4,1.5,1.6,1.7

P2 Temsr 2.1,2.2,2.3,2.4,2.5,2.6

P 3, Temnr 3.1, 3.2, 3.3,3.4,35

P4, Temsr4.1,4.2,4.3,4.4

P5, Temsr 5.1, 5.2, 5.3 I1-o/c, 5.4, 5.5, 5.6 IT-o/c, 5.7

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 IT-o/c, 6.8, 6.9, 6.10, 6.11

P7, Temrr 7.1, 7.2

P 8, Tems1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, 8.7 I1-o/c, 8.8,8.9,
8.10 IT-o/c, 8.11

P9, Temsr 9.1, 9.2, 9.3, 9.4, 9.5 IT-0/c, 9.6

P 10, Temsr 10.1, 10.2 IT-o/c, 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

P 12, Temsr 12.1, 12.2, 12.3 IT-o/c, 12.4

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

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5, 14.6, 14.7 I1-o/c, 14.8,
14.9, 14.10 I1-o/c, 14.11, 14.12, 14.13, 14.14, 14.15, 14.16,
14.17

TectupoBanue

VYerHbli onpoc

MaremaTuyecKui JUKTaHT
NunuBryanbHas caMOCTOSITEbHAS
pabora

[IpencraBnenue pe3yabpTaToB
MPAKTUYECKUX padoT

3amuTa TBOPUYECKUX paboT

3amuTa UHAUBHUIYaIbHBIX TPOCKTOB
KonTponbnas pabota

BrinosiHeHnE 3K3aMEHAIMOHHBIX
3a7laHui

OK 06 ITposiBasiTH rpaskIaHCKO-
NaTPUOTHYECKYIO TIO3UIINIO,
JEMOHCTPHUPOBATH OCO3HAHHOE MMOBEACHUS Ha
OCHOBE TPAJUIIMOHHBIX 00IEYETOBEUECKUX
LEHHOCTEH, B TOM YHUCJIE C YUETOM
TrapMOHU3AIMH MEKHAIIMOHATIBHBIX U
MEXPETUTUO3HBIX OTHOIICHUH, TPUMEHSTh
CTaHJAPTHl AHTUKOPPYIIIMOHHOTO MOBEICHHS

P 1, Temsr 1.1, 1.2, 1.3 I1T-0/c, 1.4, 1.5, 1.6, 1.7

P4, Tems1 4.1,4.2,43,4.4

P 5, Temsr 5.1, 5.2, 5.3 [1-o/c, 5.4, 5.5, 5.6 IT-o/c, 5.7

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 IT-o/c, 6.8, 6.9, 6.10, 6.11
P7, Temrr 7.1, 7.2

TectupoBanue

VYcTHBIi onpoc

Marematnueckuid AMKTaHT UHIUBUIYya bHAas
camMoCTosTeNIbHas padoTa

[IpencraBnenue pe3ysbTaToOB NPAKTUYECKUX
pabor

3amuTa TBOPUYECKUX padoT

3aniTa HTHIUBUTYABHBIX IPOCKTOB
KonTponbnas padota
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BrinonHeHne SK3aMEHAIIMOHHBIX 3aJaHui

OK 07 ConeiicTBOBaTh COXpPAHEHUIO
OKPYXKAIOIICH CPeJibl, PpeCypcoOCOCPEKEHHUIO,
MPUMEHSATH 3HaHUS 00 N3MEHEHUH KJIMMaTa,
MIPUHIIAITEI OEPEKITMBOTO MPOU3BOJICTBA,
3(PEeKTUBHO IEHCTBOBATH B UPE3BBIYANHBIX
CUTYyaIusx

P1,Temsr 1.1,1.2,1.311-0/c,1.4,1.5,1.6,1.7

P2, Tems 2.1,2.2,2.3,2.4,2.5,2.6

P 3, Temnr 3.1, 3.2, 3.3,3.4,35

P4, Temsr4.1,4.2,4.3,4.4

P5, Temsr 5.1, 5.2, 5.3 I1-o/c, 5.4, 5.5, 5.6 IT-o/c, 5.7

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 IT-o/c, 6.8, 6.9, 6.10, 6.11

P7, Temsr 7.1, 7.2

P 8, Tems 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, 8.7 I1-o/c, 8.8,8.9,
8.10 IT-o/c, 8.11

P9, Temsr 9.1, 9.2, 9.3, 9.4, 9.5II-0/c, 9.6

P 10, Temsr 10.1, 10.2 IT-o/c, 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 IT-o/c, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 I[1-o/c, 13.6

P 14, Temn1 14.1, 14.2, 14.3, 14.4, 14,5, 14.6, 14.7 I1-o/c, 14.8,
14.9, 14.10 I1-o/c, 14.11, 14.12, 14.13, 14.14, 14.15, 14.16,
14.17

TectupoBanue

VYerHbl onpoc

MareMaTnyeckuii TUKTaHT
NunuBuayanbHas caMOCTOSITENIbHAS
pabora

[IpencraBnenue pe3yabTaToB
MPAKTUYECKUX paboT

3amTa TBOPUYECKUX padoT

3amuTa UHAUBUIyalIbHBIX TIPOEKTOB
KonrponsHas pabora

BrinmonHenmne sk3aMeHaIMOHHbIX
3a1aHuI

1K 2.1. PazpabatbiBaTh TpeOOBaHUS K
MIPOTPaMMHBIM MOJTYJISIM Ha OCHOBE
aHaJIn3a IIPOEKTHOW U TEXHUYECKOU
JOKYMEHTAIIMU Ha TIPEIMET
B3aMMO/ICHCTBHUS KOMIIOHECHT.

P 1, Temsr 1.1, 1.2, 1.3 IT-0/c, 1.4, 1.5, 1.6, 1.7

P 5, Temsr 5.1, 5.2, 5.3 IT-o/c, 5.4, 5.5, 5.6 I1-o/c, 5.7

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 IT-o/c, 6.8, 6.9, 6.10, 6.11

P 8, Tems1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, 8.7 I1-o/c, 8.8,8.9,
8.10 IT-o/c, 8.11

P9, Temsr 9.1, 9.2, 9.3, 9.4, 9.5 II-0/c, 9.6

P 10, Temsr 10.1, 10.2 IT-o/c, 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 I1-o/c, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 [1-o/c, 13.6

P 14, Temn 14.1, 14.2, 14.3, 14.4, 14.5, 14.6, 14.7 I1-o/c, 14.8,
14.9, 14.10 IT-o/c, 14.11, 14.12, 14.13, 14.14, 14.15, 14.16,
14.17

TectupoBanue

VYerHbli onpoc

MaremaTH4eCKUil TUKTAHT
NunuBuayanpHas caMOCTOSITENIbHAS
pabota

[IpencraBnenue pe3yabpTaToB
MPAKTUYECKHUX padoT

3ammuTa TBOPYECKUX padOT

3amuTa UHAUBUAYAJIbHBIX TPOSKTOB
KonTponbhas pabota

BrinonHenune 3x3aMeHaiMOHHBIX
3aJaHul

IIK 5.1. CobupaTh UCXOHBIE TaHHBIC IS
pa3pabOTKK MPOSKTHOM TOKYMEHTAIINU Ha
WH()OPMAITMOHHYIO CUCTEMY.

P 1, Temsr 1.1, 1.2, 1.3 I1-0/c, 1.4, 1.5, 1.6, 1.7
P 5, Temsr 5.1, 5.2, 5.3 I1-o/c, 5.4, 5.5, 5.6 II-o/c, 5.7
P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 [1-0/c, 6.8, 6.9, 6.10, 6.11

TectupoBanue
YcTHbIi onpoc
MareMaTH4eCcKuil TUKTAHT
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P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, 8.7 I1-o/c, 8.8,8.9,
8.10 IT-o/c, 8.11

P9, Temsr 9.1, 9.2, 9.3, 9.4, 9.5 II-0/c, 9.6

P 10, Temsr 10.1, 10.2 IT-o/c, 10.3, 10.4

P11, Temer 11.1,11.2,11.3 II-0/c, 11.4, 11.5, 11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2, 12.3 IT-o/c, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 I[1-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5, 14.6, 14.7 I1-o/c, 14.8,
14.9, 14.10 I1-o/c, 14.11, 14.12, 14.13, 14.14, 14.15, 14.16,
14.17

WuuBuyanbHas CaMOCTOSITEIIbHAS
pabota

[TpencraBieHue pe3yibTaToB
NPAaKTUYECKUX paboT

3amuTa TBOPUECKUX padoT

3amrTa HHAUBUIYAIbHBIX IIPOCKTOB
KonrpomnbHas pabora

BrinonHeHue sK3aMeHaIMOHHBIX
3aJlaHUN

IIK 11.1. OcymectBasTs cOop, 00paboOTKy u
aHaIM3 HHPOPMAIMHU JIJIs IPOSKTHPOBAHHUS
0a3 TaHHBIX.

P1,Temsr 1.1, 1.2, 1.3 I1-0/c, 1.4,1.5,1.6,1.7

P5, Temsr 5.1, 5.2, 5.3 I[1-o/c, 5.4, 5.5, 5.6 IT-o/c, 5.7

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

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, 8.7 I1-o/c, 8.8,8.9,
8.10 IT-o/c, 8.11

P9, Temnr 9.1, 9.2, 9.3, 9.4, 9.5 I1-0/c, 9.6

P 10, Temsr 10.1, 10.2 IT-o/c, 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, Temnr 12.1, 12.2, 12.3 I1-o/c, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 I[T-o/c, 13.6

P 14, Temn1 14.1, 14.2, 14.3, 14.4, 14,5, 14.6, 14.7 I1-o/c, 14.8,
14.9, 14.10 IT-o/c, 14.11, 14.12, 14.13, 14.14, 14.15, 14.16,
14.17

TectupoBanue

YcTHbli onpoc

MareMaTnyecKkuii TUKTaHT
WNuauBuayanbHas caMOCTOSATEIbHAS
pabora

IIpencraBnenue pe3ybTaToB
MPAKTUYECKHUX paboT

3amuTa TBOPUYECKUX paboT

3amuTa MHAUBHTyaJIbHBIX IIPOEKTOB
KonTponbHas padora

BrinosHeHne sk3aMeHalMOHHbIX
3a/1aHuI
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