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1. OBLIAA  XAPAKTEPUCTHKA PABOYE  ITPOTPAMMEBI
OBIIIEOBPA3OBATEJIbBHOM JUCHUITJIMHBI «MATEMATHUKA»

1.1. Mecto JTUCHUTUTUHBI B CTPYKTYypE npodeccuoHaIbHON
oOpazoBarenbHOil mporpammbl CI1O:
O61eo6pa3oBaTebHas JTUCIUTUIMHA «MaremaTuka» SABIISIETCSI

00s3aTeIbHOM  4YacThio  001Ie00pa3oBaTEIbHOTO  LMKJIA  00pa3oBaTeNbHOU
nporpammsel B cootBeTcTBUU ¢ PI'OC no cnenumansHoctr 23.02.07 TexHuueckoe
oOCITy’KMBaHHE U PEMOHT JIBUTaTeJIel, CHCTEM U arperaroB aBTOMOOUIIEH.

1.2. Tlenu u IaHUpPyEMBIE pe3yJIbTaThl OCBOCHHUS TUCITATIINHBI:
1.2.1. Ilens AUCHHUILIMHEL

Conepxkanue  mporpamMmbl 0011e00pa3oBaTeNbHON  AUCIUIUIMHBL «MaTemMaThKa
HaIlpaBJICHO Ha JOCTWKEHUE PE3YyJIbTaTOB €€ M3yYEHUS B COOTBETCTBUU C
tpeboBanusimu @I'OC COO c yuerom npodeccruoHanbHoi HanpasieHHOCTH OT'OC
CIIO.

1.2.2. [InanupyemMblie pe3ynbTaThl OCBOEHUS 00111€00pa30BaTENbHON
mucuumianHel B cooTBeTcTBHH ¢ PI'OC CIIO 1 Ha ocaoBe ®I'OC COO
Oco0oe 3HaueHue AUCIUILUIMHA UMeeT npu popmupoBanuu U pazButun OK u 1K



OO011He KOMIIEeTeH NI

IInanupyemsle pe3yjbTaTbl 00y4eHH

Oo0mmue

JAucnunimHapHbie

OK 1Bp16upats ciocoOsl
peLeHus 3a1a4
podeccnoHaTbEHOMI

e TeIbHOCTH
[IPUMCHUTCIIBHO K pa3JIMYHbIM|
KOHTEKCTaM

chopMHpOBAaTh  TPAKIAHCKYIO  IO3HIIUIO
00yYaroIerocsi Kak akTHBHOTO M OTBETCTBEHHOI'O
4JICHA POCCHIICKOTO OOILECTBA;

- TOTOBHOCTh K T'YMaHHUTApPHOW U BOJIOHTEPCKOM
NCSITeIbHOCTH,
OCO3HATh  JIMYHBIH
YCTOWYMBOTO Oy IyIIETO;
copMUpOBaTH MHPOBO33PCHUS,
COOTBETCTBYIOLIIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKd W OOIIECTBEHHOW MPaKTHKH,
OCHOBaHHOTO Ha JTaJIore KYJIBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MecTa B

BKJIIal B IIOCTPOCHUU

MOJIUKYJIBTYPHOM MHPE;

- CaMOCTOSITEIIEHO (bopMyIHpoBaTh u
aKTyaJIu3UpoBaTh MpPoOIEMy, paccMaTpuBaTh €€
BCECTOPOHHE

- BHOCUTb  KOPPEKTHBBl B  JESTEIbHOCTb,
OLICHUBATH ;

COOTBETCTBUE PE3YJbTATOB IIEJISIM, OIEHWBATH
PUCKH MOCTEACTBUHN ACSATEIBHOCTH;
pa3BUBaTh  KPEATHBHOE  MBIIIJICHUE
pEIIeHNH YKHU3HEHHBIX MPOOIeM;
CIIOCOOHOCTh u TOTOBHOCTH K
CaMOCTOSITEIbHOMY TIOMCKY METOJ0B pEIICHUS]
MPaKTUYECKHUX 3a/1ad, MIPUMEHEHHUIO
pPa3IMYHBIX METO/I0B IMO3HAHMUS;

- CTaBHUTHh U POPMYIHPOBATH COOCTBEHHBIE 3a1a4H
B 00pa3oBaTelbHON NEATEIHHOCTH U >KU3HEHHBIX
CUTYaLUAX;

- YMEThb HMHTETpUpOBaTh

pH

3HAHUA U3 PA3HBIX

BJIa/IETh METOJIaMHU J0Ka3aTeNIbCTB, AJITOPUTMAMH PELICHMS]
3a/a4; yMmMeHHe (OpMYIHUPOBATH OIpPEAeTICHHs, aKCUOMBI U
TEOpPEMbl, MPUMEHSATH WX, IMPOBOJUTH  JOKA3aTEJbHbIE
pacCy’KJIEHHUs B XO/€ pEUICHUS 3a]1a4;

YMETh OIEPHPOBATH MOHATHAMH: CTETICHb YHCIa, JOTapru(Mm
YUCJa; YMEHHUE BBIOJHATH BBIUKCICHUE 3HAYEHUH U
npeoOpa3oBaHusl BBIPAXKEHUN CO CTENEHSMHU U Jorapudmamu,
npeoOpazoBaHus APOOHO-PAMOHAIBHBIX BBIPAXKCHHI;,

- YMeTh BBIOMpATh NOAXOASIIMA HW3YYEHHBIM METOA Jid
pellieHusl 3aJadd, paclo3HaBaTh MaTeMmaTthyeckue ¢GakThl Y
MaTeMaTHYECKUE MOJIENH B TPHPOAHBIX U OOIIECTBEHHBIX

SBICHUAX, B WCKYCCTBE;, YMEHHE IIPUBOJUTH IIPUMEPHI
MaT€MAaTHYECKUX  OTKPBITMM  POCCHHCKOM W MHPOBOH
MaTEMaTU4YECKON HAyKH.

- YMETh ONEpPUPOBATH MOHATUSIMH: MHOECTBO,
[IOJIMHOKECTBO, OIIEPALlUU HAJl MHOKECTBAMU; YMETh
MCIIOJIB30BAaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar — Juis

ONMCAaHUS PEANBHBIX IPOLECCOB U SIBICHUM M IIPU pEIICHUY
3a/1a4, B TOM YHUCJIE U3 IPYTHX yUeOHBIX PEAMETOB;

YMETHb OINEPUPOBATh MOHATUSIMM: HATYPAJbHOE YHUCIO, LENOE
4MCIIO, OCTAaTOK IO MOXYJI0, pPAlMOHAIBHOE  YHUCIIO,
MpPALMOHAIBHOE YHUCIIO, MHOXXECTBA HATypaJbHBIX, LEJbIX|
palMOHATIbHBIX, NEHCTBUTENbHBIX YHMCE; YMETh HCIOJIb30BaTh)
MPU3HAKK JECIMMOCTH, HAUMEHbUIMH OO JEeTUTeNnh MU
HauMeHblIee o01ee KpaTHoe, anropuT™ EBkinja npu pemeHuy
3a/1a4; 3HAKOMCTBO C pa3JINM4YHBIMHU MO3MIIMOHHBIMU CUCTEMaMHU
CUHCIICHHUS;

YMETb  ONEPUPOBATh  MOHATHSAMM: KOMIUIEKCHOE  YHCIIO,
CONPSDKCHHBIE KOMIUIEKCHBIE YHCIA, MOIYJb MW apryMeEHT
KOMILIEKCHOTO YHcia, (hopMa 3arrucu KOMIUIEKCHBIX YHCEelT

MPEAMETHBIX 00JIaCTeH;




BBIJIBUTATh HOBEIC 1591 (97
OPUTHHAJIBHBIE TOAXO0/Ibl U PELICHUS,
HMETh BHYTPEHHIOIO MOTHBAIUIO,
BKJIIOYAIOUIYIO0 CTPEMIIEHUE K TOCTUKEHUIO LIEH U
yCIieXy, OINTHUMHU3M, WHUIMATUBHOCTb, YMEHUE
TEeMCTBOBATH, HCXOS U3 CBOMX BO3MOKHOCTEH

npeajiaratb

- (reoMerpuueckas, TPUTOHOMETpHUEcKas U ainreOpanydeckas)
yMETh  TNPOU3BOAMTH  apu(PMETHUYEeCKue  JEHCTBUA ¢
KOMILIEKCHBIMU YUCIIAMU; MIPUBOAUTH [IPUMEPBH]
MCII0JIb30BaHUsI KOMIUIEKCHBIX YUCEIT;

- YMETh MOJECIHUPOBAaTh pEaJbHbIE CUTyallud Ha S3bIKE
MaTEMaTUKH; COCTABIIATh BBIPAXKECHUS, YPaBHEHMsI, HEPABEHCTBA
U X CUCTEMBI 110 YCIOBUIO 33/1a4, UCCIIEI0BATh TOCTPOEHHBIE
MOJIEIM C UCIOJb30BAHUEM aliapara ajreOpbl, HHTEPIPETHPO-
BaTb IOJYYCHHBIH pE3yJbTaT; CTPOUTh MAaTEMaTUYECKHE
MOJIEIM C TIOMOIIbI0 T€OMETPUYECKHX IOHATUH U BEJINYMH,
pelaTh CBSI3aHHBIE C HUMU NPAKTUYECKUE 3a7aud; COCTABIISATH
BEPOATHOCTHYIO MOJENIb U HHTEPIPETHUPOBATh IOJYYEHHBIN
pe3yibTaT;  pellarb  NPUKIAJHBIE  3a/adyd  CpeACcTBamu
MaTeMaTUYeCKOro aHajliu3a, B TOM 4YHCIE COLIMAIBHOA
HPKOHOMHMYECKOTO ¥ (PU3NUECKOro Xapakrepa

OK 02. HMcnonb30BaTh
Cpe/ICTBa MOUCKa, aHAIU3a U
WHTEpIpEeTAA HHHOPMAITUN
1 nHGOPMAIMOHHBIE
TEXHOJIOTHHU JIS
BBITTOJTHEHHMS 33124
Mpo¢ecCUuOHAITBHON
esITeIbHOCTH

YMETh B3aUMOJICMCTBOBaTh C COLMAIBbHBIMY
WHCTUTYTaMHU B COOTBETCTBUU C MX (PYHKIUAMHU U
Ha3HAYCHHEM;
CIIOCOOHOCTh ~ OILIGHWBaTh  CHUTYallMl0 |
MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSCH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;
TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH
MacTepCTBa, TPY10I00ue;

- TOTOBHOCTh K  AaKTHBHOM  JeSITEIBbHOCTH
TEXHOJOTMYECKOM u COIMaJIbHOM
HaIpaBJIECHHOCTH, CIOCOOHOCTh WHHUIIMUPOBATH,
[JIAHUPOBATh U CaAMOCTOSITEJIBHO  BBIIIOJIHSATH
TAKYyIO JIESITEIbHOCTD;

- I0JIy4YaTh HOBBIC 3HAHMUSI, €T0 UHTEPIPETALUH,

MpeoOpa30BaHUIO U IPUMEHEHHIO B PA3IMYHBIX
y4eOHBIX CUTYAIUSIX, B TOM YHCIIE TIPU CO3TaHHUH
y4EOHBIX M COIUATBHBIX MPOEKTOB;

- BBISIBJISITH IPUUMHHO-CJICICTBEHHBIE CBSI3U U
AKTyaJU3UpOBATh 3a/1a4y, BBIIBUTaTh TUIIOTE3Y €€

YMETh OIEPUPOBATH MOHATUSAMU: PallMOHANbHAS QYHKINS,
nokasaresibHas QyHKINS, CTeNeHHAs QyHKINA,
norapudmuueckas QyHKIUS, TPUTOHOMETPUYECKHE (PYHKIINH,
oOpaTHbIe PYHKINHU; YMEHHE CTPOUTh T'papUKH U3yUEHHBIX
(GyHKIMH, UCTIONB30BaTh IpaUKM MPU U3yUYEHUU MPOIIECCOB U
3aBHCUMOCTEH, IPU PELICHUH 3a/1a4 U3 JPYTUX yU4eOHbIX
[peIMETOB U 3a/1a4 U3 peajlbHON KHU3HU; BbIpaxarb (popmynamu
3aBUCHUMOCTH MEKIY BEITMYMHAMU;

- yMeThb ONEepHUpPOBATH MTOHATUSAMH: TOXJIECTBO,|
TOXKJIECTBEHHOE IpeoOpa3oBaHMe, YpaBHEHHE, HEPaBEHCTBO,)
CUCTEMa YpPaBHEHMM W  HEPABEHCTB, PAaBHOCUJIBHOCTH
YPABHEHUN, HEPABEHCTB U  CHUCTEM, palroOHaIbHBIE,
MppaLlMOHAIIBHEIE, MIOKa3aTeJIbHbIE, CTEIIEHHBIE
norapupmMuyIecKue, TPUTOHOMETPUYECKHUE ypaBHEHUs,)
HEpAaBEHCTBA M  CHCTEMBI, YMEThb peliaTb ypaBHEHMS,

HCPABCHCTBA W CHUCTCMbI C IIOMOIIBIO PA3JIMYHBIX IMMPUCMOB;
PCIIaTh YPAaBHCHUA, HCPABCHCTBA M CHUCTEMBI C IapaMCTPOM;
MPUMCHATH YPAaBHCHUS, HCPABCHCTBA, UX CUCTCMbI JJId pCUHICHUA
MaTEMAaTUUYCCKUX 3aa4 U 3a7a4 U3 pas3IMdHbIX obOsacteit HAayKH




pEIlIeHNUs, HAaXOAUTh apTyMEHTHI [
JI0Ka3aTeJIbCTBA CBOMX YTBEPKACHUMN, 3a1aBaTh
apaMeTpbl U KPUTEPUU PELICHHUS;

- BJIaJIeTh HaBbIKaMM MOJyYeHHs HH(POpMALUU U3
VMCTOYHUKOB Pa3HBIX TUIIOB,

CaMOCTOSITEJIBHO OCYILECTBIIATh IIOMCK, aHAJIN3,
CHCTEMAaTH3aIHMIO0 U HHTEPIIPETALUIO HH(POPMAITIH
pas3IMYHbIX BUAOB U (GOPM IPEICTABICHHUS;

- UCTOJIb30BATh CPEACTBA MH(POPMAITMOHHBIX

U KOMMYHUKAIIUOHHBIX TEXHOJOTHMI B pEIICHUY

KOTHUTHUBHBIX, KOMMYHHKATHBHBIX U
OpPraHW3aIlMOHHBIX  33a7a4 €  COOJIIOJICHHEM
TpeOOBaHUI IPrOHOMHKH, TEXHUKH OS30IacHOCTH,
TUTUEHBI, pPECypcocOepeKeHUs, TMPaBOBbIX U
STHYECKMX  HOPM, HOPM  HMH(OPMAIMOHHOMH
0E30I1aCHOCTH;

- BJIAJICTb HABBIKAMHU pPACIIO3HABAHHA W 3allIUTHI

1 peaJbHOU KU3HU,

- yMeTb CBOOOJHO ONEpUPOBATH TOHATUSMHU: JIBUXKCHHE,
[MapajuIebHbIA  [EPEHOC, CUMMETpPUS Ha IUIOCKOCTH U B
POCTPAHCTBE,IOBOPOT, Mpeodpa3oBaHue MOA00Hs, MOJOOHBIE
(UTypBI; YMETh paclio3HaBaTh PaBHBIC U MOJOOHBIE QUTYPHI, B
TOM 4HCIIE B MPUPOJAE, HCKYCCTBE, AapXUTEKTYpe; YMETh
HCMOJIb30BATh ~ F'€OMETPUYECKHE  OTHOLUCHHUS,  HaXOJHUTh
reOMETPUYECKUE BEIWYMHBI (UIMHA, YTOJ, IUIOAdb, O0BHEM)
OpU pelleHUuu 3a7ady U3 APYTUX Y4eOHBIX HPEeIMETOB U U3
[pE€abHOM JKU3HU

uH(popMaluy, WHPOPMAIMOHHON Oe301acHOCTH

JIMYHOCTH
OK 03 IInanupoBats FOTOBHOCTh K CAMOBBIPQXEHHIO B Pa3HBIX BHJAXyMETh OIepUpOBATH MOHATHSIMHU: panyoHalbHbIE,
PCAIIN30BbIBATH HCKYCCTBaA, CTPEMJICHHUEC TMPOABIATE Ka4YCCTBAWPpPAIWOHAILHBIC, IIOKa3aTCJIbHBIC, CTCIICHHBIC |
cOOCTBEHHOE TBOPUYECKOH JINYHOCTH; Jorapu(pMUUECKUe, TPUTOHOMETPUUYECKHE  ypaBHEHHS U
podecCHOHAIbHOE U - UMeTh MHTEpeC K pa3Iu4HbIM cQepaMHEpaBEHCTBA, UX CUCTEMBI;
ITMYHOCTHOE PAa3BUTHE, npoecCHOHATBHON  JeSITEIbHOCTH,  YMEHME- YMETh ONEpUPOBATh MOHATUAMU: MHOTOTPaHHUK, CEUYCHHE
IPEANPUHUMATEIILCKY IO coBepllaThb  OCO3HAaHHBIM  BBIOOp  OynylIeWMHOrOrpaHHHKa, KyO, Mapajjiesenumnes, MOpu3Ma, HpaMHa,
NIESITEIEHOCTD B npodeccun U pealn30BBIBATH COOCTBEHHBIE(HUTypa W TOBEPXHOCTh BpAILICHHS, LUWIMHIP, KOHYC, LIap,

npodeccuonanbHoil chepe,
MICTI0JIb30BaTh 3HAHUSA 10
[paBOBOM U (PMHAHCOBOI
rPaMOTHOCTH B pa3IMYHbBIX
PKI3HEHHBIX CHTYaIUsX

PKU3HEHHBIC JIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K
00pa30BaHUIO u camMo00pa3oBaHUIO HAJ
MPOTSKEHUH BCEU KU3HU,

- AHaJM3UPOBAThH IOJYUYECHHBIE B XOJE PEILICHHUS
3aJa4i Pe3yJbTaThl, KPUTUYECKH OIICHUBATh HX]
TOCTOBEPHOCTb, IPOTHO3UPOBATH H3MEHEHUE B
HOBBIX YCJIOBHSIX;

chepa, ceueHus (GuUTypsl BpalieHHs, MIIOCKOCTh, KacCAIOIIAsCs
cdepbl, MUIMHIpPA, KOHYCa, TUIONIA b TOBEPXHOCTH MUPAMHU/IBI,
MPU3MBI, KOHYycCa, IWIMHApA, TUIomanb chepb, 00beM KyoOa,
MPSMOYTOJIBHOTO  MapajieNienuIea, HTUPaMUIbl, [PU3MBI,
[UITUHIpA, KOHYyCa, 11apa; YMEHHE N300pakaTh MHOTOTPaHHHUKH
1 TIOBEPXHOCTH BPAIICHUS, UX CEYEHHUS OT PYKHU, C IMOMOIIBIO
YEPTEKHBIX HHCTPYMEHTOB U JJIEKTPOHHBIX CPEICTB; YMETH
pacmo3HaBaTh ~ CHMMETPHUIO B TPOCTPAHCTBE;,  YMETH

ACIIO3HABATh MPAaBUJIbHBIC MHOTOI'PAHHUKU




- CaMOCTOATENIBHO COCTAaBIATh IUIAH PEIIEHUs
npoOJeMbl C Y4Y4eTOM HMEIOIIUXCS PEeCypCoB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIOUTEHUN;

- YMETb OLCHMBATb PUCKM U  CBOEBPEMEHHO
[PUHUMATD PELLIEHUS 10 UX CHUKEHUIO;

- chopMupoOBaTh NMPU3HABATh CBOE MPABO U IIPABO
PYTHX JIFOJICH HA OITHOKH.

- - YMETh ONEpPUPOBATH MOHITUAMHU: NPSIMOYTOJIbHAs CHUCTEMA
KOOpJMHAT, KOOPAMHATHI TOUKU, BEKTOP, KOOPAMHATHI BEKTOPA,
CKaJIIIPHOE TPOU3BENICHHE, YTOJ MEXIy BEKTOpaMH, CyMMa
BEKTOPOB, IPOM3BEIEHHE BEKTOpa HA YHUCIO; HAaXOIUTh C
[MOMOIIIBIO N3YYEHHBIX (POPMYIT KOOPIUHATHI CEPEeIUHBI OTPE3Ka,
[paccTOsIHUE MEXKAY AByMs TOUKAMU;

- yMeThb OINEpPHpOBaTh MOHATUSAMH: Trpad, CBSA3HBIA rpad,
nepeBo, LMK, Ipad Ha IUIOCKOCTH; YMEHHE 3aJaBaTh Y
ONHUCBHIBaTh TIpadbl Pa3IMUHBIMU CHOCOOAMH; HCIOJIb30BATh
rpadbl pu peleHu! 3a/1a4;

- yMeTb CBOOOJHO ONEpUPOBaTh IOHATUSAMHU: COYETaHME,
MIepECTaHOBKA, YMCIO COYETAHUH, YHCIO NMEPECTAaHOBOK; OMHOM
HpioTOHa; yMeTh MNPUMEHATh KOMOHMHATOpHBbIE (AKTHI Y
paccyXKIeHHs JUIs PEeUIeHUs 3a7ad;

- yMEeTb HaXOAMTb BEPOSATHOCTH COOBITHH C HCIOIb30BAHUEM
rpadUyecKuX METO/I0B;
OPUMEHATh Ul pelleHus 3afad  (GopMyJbl CIOXKEHHS U
YMHOXEHHUSI BEPOSITHOCTEH, (POpMyJy MOJHOM BEPOATHOCTH,
¢dopmyny bepHymnnu, komOuHaTopHBIE (GakThl U (HOPMYIIbI;
OLICHUBATh  BEPOSTHOCTH  PEaJbHBIX  COOBITHH;  yMETh
OIIepUPOBAThH HOHATHAMMU: ciyyaitHas BEJIMYMHA,
pacripenielieHue BEpOSITHOCTEH, MaTeMaTH4ecKoe OXKUIaHue,
cTiepcus U CTaHAApPTHOE OTKJIOHEHHE CIy4yailHOM BelWYMHBI,
(GyHKIMK  pacmpeleNieHust W IUIOTHOCTH  PaBHOMEPHOTO,
[MOKAa3aTeIbHOIO M  HOPMAaJbHOTO paclpelielieHui; yMeTH
MCTIOJIh30BAaTh CBOWCTBAa W3YYEHHBIX paCHpeAeiCHUNA s
pereHust 3aj1a4; 3HAKOMCTBO C TOHSATHSAMM: 3aKOH OOJIBINUX
YrCeN, METO/IbI BEIOOPOUYHBIX MCCIIEAOBAHUI, YMETh MPHBOIUTH
[pUMEpHI MPOSBICHHS 3aKOHA OOJBIINX YUCET B MPHUPOJHBIX Y
00ILIECTBEHHBIX ABJICHUSIX;
- yMeTh CBOOOJIHO ONEPUPOBATH MOHATHIMM: IJIOMIAL (PUTYPHI,
00beM (HUTYpBI, BEIMYMHA YTIJla, PACCTOSHHE OT TOYKH 0
[IOCKOCTH, PACCTOSIHUE MEXY MPSIMBIMH, PACCTOSHUE MEXIY|
[UIOCKOCTSAMH, IUIOMAAb cepbl, IUIOM@AAb I[OBEPXHOCTH

NUpaMubl, TPU3MBL, KOHYCa, IMJIMHApA, o0BbeM Ky0a,)




PSMOYTOJIBHOTO — MapaJUIeenuIena, HTUPAMHUIbI, IPHU3MBIL,
LWIMHAPA, KOHyCa, Ilapa; YMEHHE HaxXOAUTh OTHOLICHHE
00bEeMOB MOAOOHBIX HUTYD

OK 04 3ddexTuBHO
B3aKMOJCHCTBOBATh U
paboTaTh B KOJUICKTHBE 1
KOMaHIe

TOTOBHOCTB ITPOTHUBOCTOSATH UACOTOTHH
DKCTpEeMH3Ma, HallMOHAIM3MA, KCeHOPoOuH,
TUCKPUMHHAILIM 110 COIUATBHBIM, PEITUTHO3HBIM,
pPacoOBBIM, HAIIMOHAJIBLHBIM MIPHU3HAKAM,

- chopMHpOBaATh HPABCTBEHHOE CO3HAHUE,
STHYECKOIO IIOBEICHU;

- TOTOBHOCTB K TPY/y, OCO3HAHHE [IEHHOCTH
MacTepCTBa, TPYI0JIIO0UE;

- CTaBHUTb MIPOOJIEMBI M 33]1a4H, TOMTYCKAIOIINE
QIbTCPHATUBHBIC PEIICHUS;

BJIa/ICTh PA3JIMYHBIMH CIIOCOOAMHM OOIECHUS U
B3aUMOJCHCTBUS;

---apryMEHTUPOBAHHO BECTHU JHUAJIOT, YMETh

YMETh OIEPUPOBATH MOHITUSMU: CITyYaiHBIN OMBIT U
CIIy4aifHOE COOBITHE, BEPOSTHOCTD CIIYYaliHOTO COOBITHS;

- YMETh BBIYHUCIISTH BEPOSITHOCTh C HCIOJIB30BAHUEM
rpadUuecKuX METOJI0OB; IPUMEHATH (POPMYJIIBI CIIOKEHUS U
YMHO)KEHUS BEPOSITHOCTEH, KOMOMHATOPHBIE (PAKTHI B (HOPMYJIb]
[IPpU pCUHICHUH 3aia4; OUCHUBATb BEPOATHOCTU PCAIbHBIX
COOBITHI1; 3HAKOMCTBO CO CITy4aiiHBIMHU BEJTMUMHAMH;, YMCHUE
PUBOJIUTH PUMEPHI MPOSIBICHUS 3aKOHA OOJIBIINX YKCEN B
NPUPOHBIX U OOIIECTBEHHBIX SIBIICHUSIX;

- yMeTb CBOOOJHO ONEpPUPOBATH MOHATHSIMH: CTEIEHb ¢
IeJIBIM TI0Ka3aTesIeM, KOPEHb HATypalIbHOW CTEIIEHH, CTETICHb ¢
[PAallMOHAJIBHBIM  ITIOKAa3aTCJICM, CTCIICHb C HeﬁCTBHTeHBHBIM
BEIIECTBECHHBIM) TIOKa3aTesieM, JIorapudm ducia, CHHYC,

cMsryaTh KOHQIMKTHBIE CUTYallUU;

- pa3BEpPHYTO M JIOTUYHO U3J1araTb CBOIO TOUKY
3pEHUs C UCTIOIb30BAaHUEM SI3BIKOBBIX CPEJICTB;
COBMECTHAs JEATEIBHOCTD:

- MOHUMaTh W HCIOJNb30BATh IPEUMYILECTBA
KOMaHIHOW M UHAMBHyaTbHON paboThI;

- BbIOMpaTh TEMaTUKy M METOAbl COBMECTHBIX

NECTBUIT ¢ yd4eToM OOIIMX HHTEPECOB W
BO3MOXXHOCTEH Ka)X/IOTO WiIeHA KOJUIEKTHBA;

- KOOpJIMHUPOBAaTH U BBINOJHATH pPabOTy B
YCIIOBUAX pEalIbHOIO, BUPTYaJIbHOI'O H
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

- chopmupoBaTh CaMOKOHTPOJTb, YMETH

NPUHUMAaTh OTBETCTBEHHOCTh 33 CBOE IOBE/ICHHE,
CIIOCOOHOCTh aJaNTHPOBATHCS K AMOIMOHATBHBIM
U3MEHEHHSIM W TPOSIBISATH THOKOCTh, OBITH
OTKPBITBIM HOBOMY;

- chopmMupoBarthb COLIMANIbHBIC
BKJTIOYAOIIHE CIOCOOHOCTh

HaBBIKH,
BBICTPaNBaTH

(KOCHHYC M TaHTEHC TPOU3BOJIBHOTO YUCIIA;
- YMeTh CBOOOJHO ONEPHPOBATH MOHATHAMU: TpaduK GyHKIMH,

oOpatHass  (QyHKUUS, KOMIO3UIUA GYHKUIUMA, JIMHEWHAs]
GyHKIUSA, KBaApaTudyHas (YHKLHUS, CTENeHHas (QYHKIUS ¢
[eTBIM ~ TIOKa3aTelieM,  TPUTOHOMETpPUYECKHe  (PYHKIIUH,

oOpaTHble TPUTOHOMETPUYECKHE (DYHKLMH, IOKa3aTeJabHas U
norapudmuueckas  (QyHKUMH; yMEThb CTPOUTh TIpaduky
(yHKIMH, BBITOJTHATH TpeoOpa3oBaHus TpapuKoB (QyHKIIHIA;

- YMETh WCHONB30BaTh Tpadukd GYHKOUH UIS  U3ydeHHUS
[POIIECCOB M 3aBUCUMOCTEH NpU PELICHWH 3a7ad U3 JAPYTHX
y4eOHBIX TIPEIMETOB W W3 peallbHOW JKU3HM; BBIPaXKaTH
(hopMyIaMu 3aBUCUMOCTH MEX]y BeTHUYUHAMU;

- CBOOOJTHO OTIEpUPOBATh MOHITHUSMHU: YETHOCTh (DYHKIIHH,
EePUOJUYHOCTh  (DYHKIMH,  OrPaHMYEHHOCTh  (DyHKIUH,
MOHOTOHHOCTh (DYHKIIUH, SKCTpeMyM (YHKIUHU, HaUOOJIbIIee U
HaMEHbllee 3HaueHWs (QYHKUUU Ha TPOMEXKYTKE; YMETH
[IPOBOJIUTH UCCIIEJOBaHUE (DYHKIIUY;

- YMETh HCIOJB30BaTh CBOMCTBA M Tpaduku (QyHKIUH a5
CIICHUs] yYpaBHEHMH, HEpaBEHCTB W 3ajJady C IapaMeTpami;




OTHONIICHHUST C JPYTMMH JIFOJIbMHU, 3a00THTHCA,
MPOSBIISATH MHTEPEC U pa3pemiaTh KOHQIUKTHL;

- chopMupoBaTh  TPHUHITHIE  MOTUBBI U
ApryMEHTbl ~ JIpyTUX JIIOJAE€W TP AHAIU3E
PE3yJIbTATOB JICSTEIIBHOCTU

M300pakaTh HA KOOPIMHATHON MIIOCKOCTH MHOXECTBA PEIICHUN
YPABHEHUI, HEPABEHCTB U UX CUCTEM;

YMETh CBOOOJHO ONEPHPOBATH MOHATHAMHU: TOYKA, IpsMas,
MJI0OCKOCTh, MPOCTPAHCTBO, OTPE30K, Jy4d, IUIOCKUW yrod,
NIBYI'PAaHHBIA YIOJI, TPEXIPAHHBIA YIroOJI, IIEPECEKAIOLINECs,
napajuyielbHble M CKPEIIMBAIOLIMECS MPSMbIE, NapaJlIeIbHOCTh
U INEPHEHANKYJISIPHOCTh IPSIMBIX M IUIOCKOCTEH, YroJl MEXIY
OPSMBIMHM, YTOJd MEXKIAY NPSAMON MU IUIOCKOCTBIO, YTOJ MEXKIY,
IJIOCKOCTSIMU; YMEHHME HCIOJNb30BATh IPU pEUICHUU 3a]ay
u3ydyeHHble (aKTBl W TEOPEMbl IUIAHUMETPHUU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB B OKPYKAIOIIEM MHPE; YMETH
OIEPUPOBATH MTOHATUSIMH: MHOT'OI'PaHHHUK, CEYECHHE
MHOTOIPAHHUKA  MpPaBUJIbHBII ~ MHOTOIPAaHHUK,  IpU3Ma,
nupaMuia, GuUrypa U NOBEpXHOCTh BpallleHus, IMINHIP, KOHYC,
map, cdepa pa3BepTKa IOBEPXHOCTH, CEUYEHHS KOHyca U
LUIMHAPA, [TapaJUICIbHbIE OCH MM OCHOBAHUIO CEYEHHE 11apa,
IUIOCKOCTh, Kacaroliasics chepbl, LHUIMHIpPA, KOHYCA; YMEHHUE
CTPOUTH CEYCHUE MHOT'OI'PAHHMKA, n300paxarh
MHOTOTpaHHMKH, (UIypbl M TOBEPXHOCTU BpAIICHUSA, HX
CEYEHMS, B TOM YHUCJIE C IOMOLIBIO JJIEKTPOHHBIX CPEJICTB;

- -yMeTb TPUMEHATh CBOWCTBA TIE€OMETPHUYECKUX  (Uryp,
CaMOCTOSITENIbHO  (POPMYJIMPOBaTh ONPEIEICHUS HW3y4aeMbIX
¢uryp, BbUIBUraTh THUIOTE3bl O CBOMCTBaX U IpHU3HAKAaX
reoMeTpuueckux (uryp, oO0OCHOBBIBaTH MJIM ONpPOBEPraTh HXj|
YMEHUE MPOBOJIUTH KIACCUPUKAIMIO (GUTYp IO pPa3TUYHBIM
[pU3HAKaM, BBIMOJHATH HEOOXOAHWMBIE  JIOTOJHHUTENbHBIE
[IOCTPOEHUs

OK 05 OcyuiecTBasTh
YCTHYIO ¥ TUCHMEHHYIO
KOMMYHHUKAIMIO Ha
roCy/1apCTBEHHOM SI3bIKE
Pocculickoit denepanuu ¢
y4eTOM 0COOCHHOCTEH
COLIMAJIEHOTO U KYJIBTYPHOTO
KOHTEKCTa

- MNPUHATH  TPAJUIHOHHBIE  HAI[MOHAJIbHBIE,
oO11eyeIoBeyecKre T'YMaHHUCTUYECKHE 7
NIeMOKpaTH4YeCcKHe [IEHHOCTH;

- COBCPIICHCTBOBATH SA3BIKOBYIO H
YUTATENLCKYIO KYJIBTYpY Kak CpezcTBa
B3aUMOJICHCTBUSL MEXKIYy JIIOABMH W TIO3HAHUS
MHpa;

-yMEeTh OINEPHPOBaTh MOHATHSAMU: cpelHee apudmernyeckoe,
MeIraHa, HauOoJIbIIee W HaWMEHbBIIEe 3HAYEHUs, pa3Max,
UCTIepCHsl, CTAaHJAPTHOE OTKIIOHEHHE YHCIIOBOTO  Habopa;
YMEHHE U3BJIEKaTh, HHTEPIPETUPOBATH WHGOPMAIHIO,
MpPE/ICTaBICHHYI0O B Ta0nMiax, Ha Juarpammax, rpadukax,
OTpaXXaIOIyI0 CBOMCTBA pPEaJbHBIX MPOLECCOB U SBICHUM]
MPCACTABJIATH I/IH(bOpMaI_II/IIO C MOMOIIIBIO T8.6JII/ILI U auarpamm;

- OCO3HAaTh IICHHOCTH HaquOfI JACATCIIbHOCTH |

HCCIACAOBATh CTAaTUCTHYCCKHUC HAaHHBIC, B TOM UYHCIIC (
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T'OTOBHOCTH OCYI_I_IGCTBJISITB
HCCIIEIOBATEIIbCKYIO
I/IHI[I/IBI/II[yaJIBHO U B rpyHHe;

- BHOCUTb  KOPPEKTHMBBl B  JICSITEIBHOCTb,
OLICHHUBATh COOTBCTCTBUC pGSYHLTaTOB OeiIAaM,
OIICHUBATh PUCKHU MOCIEACTBUMN AEATEILHOCTH;

- BJIaACTH HaBbIKAMHA y‘-IGGHO-
MCCIIEIOBATENILCKOM M MPOEKTHOM AESATEIbHOCTH,
HaBBIKAMH pa3pelIeHUs MpooIieM;

- co3aBaTh TEKCTHl B pa3jIM4YHBIX (opmarax o
y4eTOM Ha3HaueHUsT HHQOpMAIMH U IEJeBOM
ayIMTOPUH, BBIOUpAs ONTHMAIBHYI  (Qopmy,
MIPE/ICTABICHUS U BU3YaJIU3allNH;

- BJIaJICTh HaBbIKAaMH MTO3HABATEIBHON peduiekcun
KaKk OCO3HAHUS COBEPILAEMbIX JEUCTBUN U
MBICJIIUTCIIbHBIX HpOIIeCCOB, nux peBYJH)TaTOB 158
OCHOBaHU

IIPOEKTHYIO U
JeSITEIbHOCTH

[pUMEHEHHEM TPaQHUECKUX METOI0B U FIEKTPOHHBIX CPEJICTB;
YMETb OIEPUPOBATH IOHATUAMM: TOYKA, IPsAMas, IUIOCKOCTD,
[IPOCTPAHCTBO, ABYTPAHHBIM YIoJl, CKPELIMBAIOIIUECS IPSMBIE,
NapajuIeIbHOCTh U NEPHCHAUKYJISAPHOCTb  IPSAMBIX W
[JIOCKOCTEHM, Yrojl MEXAY IPSAMBIMHU, YIoJl MEXAy IHpsSMOH U
[JIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSMH, PACCTOSIHUE OT TOYKH
10 IUIOCKOCTH, PpAaCCTOSTHUE MEXAY IPSIMBIMH, PacCTOSHUE
MEXY IJIOCKOCTIMU;

YMETh MCIIOJIb30BaTh MPH PELICHUM 3aJjau U3y4eHHbIE (DaKThI Y
TEOpPEMBbI TUIAHUMETPHH; YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB
OKpPY’KaIOILIEro MUPA;

-yMeTb  CBOOOJIHO  ONEpUpPOBaTb  IOHATHSMH:  CpEIHEE
apupMeTHyecKkoe, MeauaHa, HauOoJspllee W HaUMEHbIIIEe
3HAUYCHMS, pa3Max, JUCIEPCUs, CTAHIAPTHOE OTKIOHEHHUE JUIs
OINMCAHUsA  YUCIOBBIX  JAHHBIX;  YMETb  HCCIENOBATH
CTaTUCTUYECKHE JaHHBIE, B TOM 4HCIIE C IPUMEHEHHEM
rpaduuecKuX METOAOB M DJEKTPOHHBIX CPENCTB; rpaduyecky
1CCIIEZIOBATh COBMECTHBIE HAOJIIOJICHHSI C MOMOIIBIO TUarpaMM
ACCEUBAHMs U JIMHEWHON PErpeccuu

OK 06 ITposiBnsaTh
rpaX/1aHCKO-
[aTPUOTHYECKYIO MTO3ULIUIO,
JIEMOHCTPUPOBATh
OCO3HAaHHOE ITOBEJCHNUE Ha
OCHOBE TPaJUIIMOHHBIX
POCCUICKHUX JTyXOBHO-
HPaBCTBEHHBIX LIEHHOCTEH,
B TOM YHCJIE C YIETOM
rapMOHHU3AIUU
MEXHAIIMOHAJIBHBIX U
MEKPETUTHO3HBIX
OTHOIIEHUH, IPUMEHSATh
CTaHJapThI
AHTUKOPPYILIMOHHOTO
[IOBE/ICHUS

TOTOBHOCTh K aKTHUBHOM JeITeIbHOCTH
TEXHOJOTHYECKOM u COITMaJIbHOM
HAIPaBIEHHOCTH, CHOCOOHOCTh HHHIIMUPOBATD,
[JIAHUPOBATh W CAaMOCTOSITEJIbHO  BBIMIOJIHSITH
TaKyI0 JIESATEIBHOCTD;

[JJAHUPOBaTh W OCYLIECTBIISITh  JIEUCTBUS B

OKpY’)KaIoIIeW cpefie Ha OCHOBE 3HAHUS IeNei
YCTOMYHUBOTO PAa3BUTHUS YEIIOBEUECTBA;
CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATEIIbHYIO
NesATeTLHOCTh, BBISBIATH MPOOJIEMBI, CTAaBHTHh U
dbopMynupoBaTh COOCTBEHHBIE  3aJau4u B
00pa3oBaTeNbHON JIEATEILHOCTH M YKU3HECHHBIX
CUTyaIUsX;

Croco0CTBOBaTh (DOPMUPOBAHUIO U TPOSIBICHUI)
[IMPOKOUN IPYIUIIUN B Pa3HBIX OOJIACTSAX 3HAHHIA,

YMETh pelaTh TEKCTOBBIE 33JaYM PA3HbIX THIOB (B TOM YHCIIE
Ha MPOLIEHTHI, J0JIM U YacTH, HA JABH)KEHUE, paboTy, CTOMMOCTH
TOBApOB W YCIYyT, HAJOTH, 3a7ayd M3 00JacTU YIpaBJeHHUS
JTMYHBIMU U CEMEMHBIMU (PMHAHCAMM); COCTABIISATh BBIPAKEHMUS,
YpPaBHEHUsI, HEPABEHCTBA M UX CHCTEMBI II0 YCIOBHMIO 3a/1a4H,
HCCIIEI0BATh MIOJ[y4YEHHOE  pELICHHE u OLICHUBATH
MPaBION0I00HOCTh PE3YJIbTATOB;
YMETb ONEPUPOBATH IOHATHIMMU:
TeopeMa, CJIECACTBUE, CBOWCTBO, IIPU3HAK, JOKa3aTeIbCTBO,
paBHOCUJIbHBIE  (OPMYJIHUPOBKU;  yMeTh  (OpPMYJIMPOBATH
o0paTHOE U TPOTHUBOMNOJIOXKHOE YTBEpXKIEHHE, MPUBOAUTEH
MpUMEpsl ¥ KOHTPIPUMEPBL,  MCIOJB30BATH  METOJ
MaTeMaTU4eCKOW  WHAYKLUU; IPOBOAUTH  JIOKA3aTEIbHBIC
pacCyXIeHHs IpU PELICHUM 3a/ad, OLEHUBATh JIOTMYECKYIO
[IPAaBUJILHOCTb PACCYXKICHUM;

OMpeacICHUC, aKCuoma,

MOCTOSIHHO TOBBIIIATh CBOM 00pa3oBaTENIbHbIN U
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KYJIbTYPHBIN YPOBEHb;

- cthopmupoBath, pa3BUBATH CIIOCOOHOCTH|
MOHUMATh MUP C MO3UIUH JIPYTOro YeJIoBeKa

yMETh cBOOOTHO OIEPUPOBATH HOHSTHSMMU]
OCJICJOBATEIILHOCTB, apudmeTnueckas nporpeccusi,
reoMEeTpHUYecKasi — Mporpeccusi, OECKOHEYHO  yOBIBaroIasy
reoMeTpuvecKast HPOrPECCHsL; yMeTh 3a/1aBaTh
[0CJICI0BATEIILHOCTH, B TOM YHUCIIE C MOMOIIbIO PEKYPPEHTHBIX

(opmyu;

- -yMETh BBIOMpaTh MOAXOMASIIUA METOJ JJisi PEIICHUS]
3ala4yv; IOHUMAHHWC 3HAYUMOCTH MAaTCMAaTUKHU B U3YUCHUH
OPUPOJIHBIX U OOILIECTBEHHBIX MPOLECCOB U SBJICHUH; YMETH
PacClio3HaBaThb IPOSBIICHUC 3aKOHOB MATEMATHKU B HCKYCCTBC,
YyMETb IPUBOAWTH IPUMEPbl MATEMaTU4YECKUX OTKPBITUH
POCCHIICKON M1 MUPOBOW MaT€MaTUYECKOW HayKH

OK 07 CopgeiicTBOBaTh
COXPaHEHHIO OKPYIKAFOIICH
Cpellbl, pECypcoCOepeKeHHUIO,
A dHeKTHBHO AeCTBOBATH B
YpE3BBIUANHBIX CUTYAIHSIX

HE T[pUHUMATh JEHCTBUS,

OKpYXarolleu cpene;

yMETb  IMPOTHO3UPOBATh  HEOIATONPUSATHBIE

DKOJIOTMYECKNE TIOCIEACTBUSA NPEIITPUHUMAEMBIX

JICHCTBHM, IPEAOTBPAILATh UX;

- paciupuTh OIIBIT

HKOJIOTMYECKOM HANpPaBIEHHOCTH;

- pa3pabaTbiBaTh IUIAH PpEIHIEHUS MHPOOJIEMBI C

Y4EeTOM aHaJlu3a UMEIOUIMXCS MaTepUAIbHBIX M

HEMaTepUaIbHBIX PECYPCOB;

- OCYIIECTBIATh  LI€JICHANpPABICHHBIA  IOMCK

nepeHoca CpeacTB W CIIOCOOOB  JIeHCTBUA B

MpoQEeCCHOHATIBHYIO CpEeay;

- yYMETb NMEPEHOCHUTH 3HAHUS B IO3HABATEIbHYIO
U TIPAKTUYECKYI0 00J1aCTH KU3HEACITEIbHOCTH;

- IIpeAsaraTtb HOBBIE IIPOEKTHI, OLIEHUBATh UIEH C
MO3ULUU HOBU3HBI, OpPUTHHAJILHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

- JlaBaThb OLICHKY HOBBIM CHUTyalUsiM, BHOCHTH
KOPPEKTUBBI B AEATEIbHOCTb, OLICHMBATh

IIPUHOCSIINE Bpel

ACATCIIBHOCTH

YMETh ONEpPUPOBATh TMOHATHIMH: (YHKIUS, HENpephIBHAS
(GyHKUMS, TNPOU3BOJHAsA, IepBooOpa3Has, OIpeJeeHHbIN
MHTCTpal; YMCTb HaXOAWUTb MPOU3BOIHBIC JJICMCHTAPHBIX
(yHKIMH, UCTIOJB3Ys CIIPaBOYHBIE MaTepHalibl; HCCIEeI0BaTh B
HpOCTGﬁHIHX cirydasax q)YHKIII/II/I Ha MOHOTOHHOCTBb, HaXOIHUTh
HauOOJbIINE W HaUMEHbIIWE 3HAYEHUs (QYHKUUH; CTPOUTH
rpa@ykd  MHOTOWIEHOB C  KCIOJb30BaHHEM  allapara
MaTEMaTUYECKOro aHallnu3a,

- IPUMEHATh IPOMU3BOAHYIO IIPU PELICHUM 3aJa4 Ha JBUIKCHHUE,)
pelaTh NpakTUKO-OPUEHTUPOBAHHBIE 3a/1aul Ha HAaUOOJIbLINE U
HAMMCHBIINEC 3HAYCHHA, HAa HAXO0XICHHUEC ITYTH, CKOPOCTU H
YCKOPEHUS;

- YMCTb OIICpHUPOBATH MOHATUAMHU: IBUIKXCHUE B IIPOCTPAHCTBE,
110/100HBIE (PUTYPHI B IPOCTPAHCTBE;

MCII0JIb30BaTh OTHOUIEHHE IIOMIAe MOBEPXHOCTEN U 00HEMOB
M0TI0OOHBIX (PUTYD MPH PELICHUHN 3a7a4;

- YMETH BBIYHCIIATE TCOMETPHUUYCCKUC BCINYMUHBL ()IJ'II/IHa, YTOJ,
I0Iaab, 00beM, IUIOUIaJb IOBEPXHOCTH), HCHOJb3Ys
13y4eHHbIE (OPMYIIBI U METOBI;

YMETh OMNEPUPOBaTh MOHATUSMHU: HENPEPBHIBHOCTh (DYHKIIUH,

COOTBETCTBUC PC3YJIbTATOB LECJISAM.

AaCUMNTOTHI rpadguka QyHKIMU, TIepBasi ¥ BTOpas MPOU3BOJIHAS
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(yHKIMU, TEOMETPUIECKUN U (PU3HUECKUI CMBICT
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- TPOM3BOJHOMN, MepBOOOpa3Hast, ONpeeIeHHbIH HHTErPal;

- YMeTb HaXxoJIUTb AaCUMIITOTHI Tpaduka (YHKLUHU; YMEHHUE
BBIUHCIISATh [IPOU3BOJHBIE CYMMBI, IIPOU3BEAECHUS, YACTHOIO Y
KOMITO3ULIMK (PYHKLUI, HAXOAUTh ypaBHEHUE KacaTelIbHOH K
rpaduky QyHKIHH;

YMETb  HUCIOJb30BaTh IPOU3BOJHYIO U1  MCCIIEA0BaHUs
GyHKIMHA, A8 HAXOXKICHHUA  HAWIYYIIero peIieHus B
NPUKJIAJHBIX, B TOM YHCJIE COLMAIbHO-I)KOHOMUYECKHX U
(U3NYECKNX 3a/1a4ax, IS ONPEIEICHUsI CKOPOCTH U YCKOPEHUS;
HAXOJUTh IUIOIAAN U 00bEMBl (UIyp C MOMOILIBIO MHTEIpaa;
PUBOJIUTH PUMEPHI MATEMATUYECKOTO MOACIMPOBAHUS C
HOMOILBI0 AU hepeHInaIbHBIX YPaBHEHUI;

- yMeTb CBOOOJIHO OIIEpUPOBATh MOHATUAMU: IPSIMOYTOJIbHAS
cucTeMa KOOpJIUHAT, BEKTOP, KOOPIAMHATHI TOYKH, KOOPAHHATHI
BEKTOPa, CyMMa BEKTOPOB, IPOM3BEIECHUE BEKTOpAa Ha YMCJIO,
pa3iioKeHUe BEKTOpa Mo 0a3ucy, CKaJlsipHOE NPOM3BE/IEHUE,
BEKTOPHOE IPOU3BEJIEHUE, YTOJ MEXAy BEKTOpaMHU; YMEHHUE
WCIIOJIb30BaTh BEKTOPHBIA W KOOPAWHATHBIA METON IUIf
pelleHrs TeOMETPUUECKUX 3ajJady W 3aJad JpYrux y4deOHbIX
IPEIMETOB; ONEPUPOBATh MOHATUAMHU: MaTpuua 2x2 u 3x3
OIIpEICIIUTEIND MaTpHIIbI, reoMeTpUYECKUi CMBIC]]
ONpPEACIIUTEINS

OK 09. ITonb3oBatbes
podeccuoHaIbHON
TOKyMEHTaluei Ha
rOCY1apCTBEHHOM H
MHOCTPAHHOM A3BIKE

- bopMupoBaTh  TpaXIAHCKYH0  TTO3HUIIHIO
00y4Yaromerocsi Kak akTHBHOTO ¥ OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIECTRa;

= IpUHUMAaTh TPAAULNUOHHBIC HAIIWUOHAJIBHBIC,
o0111e4yenoBeyecKme ryMaHHCTHYECKHE u
JIEeMOKPAaTHIeCKHE IICHHOCTH,

- OBITh TOTOBBIM TPOTUBOCTOSATH HJICOJIOTHH
JKCTpeMHM3Ma,  HalMOHalu3Ma,  KceHodoOouw,
JIUCKPUMUHALIMK TIO COIMAIbHBIM, PEITUTHO3HBIM,
paCcoBbIM, HAIMOHAJIBHBIM IIPU3HAKAM;
C(OPMHUPOBAHHYIO  POCCHICKYIO

UJACHTUYHOCTh,  HAaTPHOTH3M,

- UIMETh
IPaXxIaHCKYIO

-yMEeTh OIEpUpPOBaTh MOHATHSMU: CpelHee apudmMeTnyeckoe,
MenuaHa, HauOoJblllee M HauUMEHblee 3HAa4YeHus, pasMmax,
nucriepcus, CTaHAAPTHOE OTKIIOHEHHE YUCIOBOTO  Habopa;
YMEHUE U3BIEKaTh, HHTEPIPETUPOBATH HH(OPMAIHIO,
[pe/CTaBJIeHHYI0 B TaOiMllax, Ha Juarpammax, rpadukax,
OTpaKAIOIIYI0 CBONCTBA pPEAJBHBIX IPOLIECCOB U SIBICHUI]
[peCTaBIATh UHPOPMALIUIO C IMOMOIIBI0 TaOIHIl U IHarpaMM;)
MCCIIEI0BaTh CTaTUCTUYECKHE [JaHHblE, B TOM UHUCIE (
[IpUMEHEHHEM I'paUUECKUX METO/I0B U 3JIEKTPOHHBIX CPECTB;
YMEThb OIEPUPOBATh MOHATHAMM: TOYKA, IMpsiMas, IUIOCKOCTb,
[IPOCTPAHCTBO, JBYTPAaHHBINA YIoJ, CKPEUIMBAIOIIUECS MpPSIMBIE,
[apajUIeIbBHOCTh W HEPIEHAUKYJISAPHOCTh  HPSIMBIX U
[JIOCKOCTEH, yrojl MEeXAy MNpsIMBIMH, YTojl MEXAy INpsSMOH Y

YBAXEHUS K  CBOEMY  Hapoay,  4YyBCTB3
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OTBETCTBEHHOCTH Tiepen PoauHoil, ropaoctu 3a)
CBOM Kpaii, cBo0 Poauny, CBOM A3BIK U KYJIBTYPY,
MpOIJIOE W HACTOSIIEE MHOTOHAIMOHAIBLHOTO
Hapona Poccuu;

- UMETh LIEHHOCTHOE OTHOILIIEHUE K|
roCy/IapCTBEHHBIM CHMBOJIAM, HMCTOPUYECKOMY U]
MIPUPOTHOMY HACJIEJIUIO, TaMSATHUKAM, TPaJAULIUSIM
HaponoB Poccuu, noctmxenusim Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX U TPY/IE;

- UIMETh HJCWHYIO0 YOEKIEHHOCTh, TOTOBHOCTD

K CILy’KEHUIO U 3aIuTe OrteuecTna,
OTBETCTBEHHOCTH 32 €r0 CyAb0Y;
- OCO3HaBaTh JIYXOBHBIE LIEHHOCTEH]

POCCHIICKOTO Hapo/1a;

- IMETh CIIOCOOHOCTH OIEHUBATh CUTYAIUI0 H
MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

- OCO3HaBaTh JIMYHBIA BKJAJ B IOCTPOCHHE
YCTOMYMBOTO OYIyIIEero;

- OBITh CIIOCOOHBIM BOCHPHHHUMATH Pa3THMYHBIC
BHJIbI UCKYCCTBA, TPAAULIMU U TBOPYECTBO CBOETO
W JIpyTUX HApOJIOB, OIIYIIaTh AMOIMOHAIBHOE
BO3/ICMICTBUE UCKYCCTBA;

- OBITh  YOSXKJICHHBIM 3HAUYNMOCTH  JIJIS
JUYHOCTH M  OOIIECTBAa OTEUECTBECHHOIO W
MHUPOBOTO HCKYCCTBA, ITHUYECKHUX KYJIBTYPHBIX
TpaguMi U HAPOJHOTO TBOPUYECTBA;

- OBITh TOTOBBIM K CaMOBBIPKEHUIO B Pa3HBIX

B

BUaax HCKYCCTBaA, CTPCMIICHHUIO ITPOSBJIATDH|
KadeCcTBa TBOp’—IeCKOI\/'I JIMYHOCTH,
-OBITh TOTOBHBIM K Tpyay, OCO3HaBaTh,

IIEHHOCTH MacTepPCTBa, TPYIOIIO0HE;
'6I>ITB TOTOBBIM K aKTHUBHOU ACATCIIBHOCTH

[JIOCKOCTBIO, YIOJl MEXAY IJIOCKOCTSIMHU, PACCTOSHHUE OT TOYKH
10 IUIOCKOCTH, PACCTOSIHME MEXIy IPSAMBIMH, PAacCTOSHUE
MEXKy INIOCKOCTSIMU;

YMETb MCIIOJIb30BaTh MPH PELICHUM 3aJad U3y4eHHbIE (DaKThI Y
TCOPCMbI INIAHUMETPUHN, YMCHHUEC OLICHUBATL PA3MCPLL 00BEKTOB
OKPY KaroIlero Mupa;

-yMeTb  CBOOOJHO  ONEpUPOBATH  MOHATHSAMH:  CpEIHEe
apupMeTHyecKkoe, MeauaHa, HauOoJblIee W HAUMEHbIIEe
3HAUEHUs, pa3Max, IUCIEPCHs, CTaHJAPTHOE OTKJIOHEHHUE IJif
OITMCaHUs YHCJIOBBIX JaHHBIX, YMCTb HCCJIICO0BATH
CTaTUCTUYECKUE JAHHBIE, B TOM UYHCIE C MPUMEHEHHEM
rpaduyecKux METOJIOB U 3JIEKTPOHHBIX CPEICTB; rpaduuecky
UCCIIeI0BaTh COBMECTHBIE HAOIOACHUS C MOMOILBIO JUarpaMm
[paccenBaHMs U JIMHEWHON perpeccun

TEXHOJIOTUUECKOMI u COLIMAILHOMN
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HAIMpaBJIEHHOCTH, CIOCOOHOCTh WHUIIMHPOBATH,
IUTAHUPOBaTh M CaMOCTOSATENBHO  BBITOJHSTH
TaKyIO JCSITeIbHOCTD;

- IPOSIBIISITH MHTEPEC K pasiuyHbIM chepam
npodeccnoHaTbHOMI JIESITEIIbHOCTH, YMETH|
coBepmiaTh ~ OCO3HAHHBI  BbIOOp  Oymymiei
npodeccun W pealu30BBIBATH  COOCTBEHHBIC
KU3HCHHBIC TUIAHBL;

-HMETh TOTOBHOCTh W  CIIOCOOHOCTh K
00pa3oBaHUIO u camMo00pa30BaHUIO HA|
MPOTS)KEHUU BCEU KU3HH;

-AMETh aKTUBHOC HENpUSATHE JCHUCTBUN,
MPUHOCSIIMX BPE OKPYKAKOIIEH CPELE;

- popmupoBaTh MHUPOBO33pEHUE,
COOTBETCTBYIOIIICE COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKd U OOIIECTBEHHON NPAKTUKH,
OCHOBaHHOTO Ha TTAJIOTe KYJIBTYD,
CHOCOOCTBYIOIIIETO OCO3HAHHIO CBOErO0 MecTa B
MOJINKYJIbTYPHOM MUDE;

- COBEpILIEHCTBOBATh SI3BIKOBOM u
YUTATEITHCKON KYJIbTYPBI KaK CpeICTBA
B3aMMOJICHCTBUS MEXAY IIOJbMU M TO3HAHUS

MHpa,
- 0CO3HaBaTh IIEHHOCTH Hay4YHOU
JCATCIIBHOCTH, T'OTOBHOCTBH OCYHICCTBIIATH

IIPOCKTHYI0 U HCCIENOBATEIBbCKYIO JEATEIbHOCTh
VHJIMBH1yaJIbHO U B IPYIIIIE.

MK 1.1 OpranuzoBbIBaTh ¥ OCYIIECTBISATh MPEIBAPUTENBHYI0 U MPEINOJETHYIO TOATOTOBKY OECHMJIOTHBIX
ABHALIMOHHBIX CUCTEM CAMOJIETHOI'O TUIIA B IIPOU3BOACTBEHHBIX YCIOBUIX

K 1.2 OpranuzoBbIBaTh U OCYIIECTBIATH SKCILTyaTallMi0 OECTIUIIOTHBIX aBUAIIMOHHBIX CHCTEM CaMOJIETHOIO THMa C
UCIIOJIb30BAHUEM JAUCTAHIIMOHHOI'O MUIOTUPYEMBIX BO3AYIIHBIX CYJI0B U aBTOHOMHBIX BO3JYIIHBIX CYJ0B U UX
(GYHKIIMOHAJIBHBIX CHCTEM B OKUIAEMbIX YCIOBUSAX IKCILUTyaTallUd U OCOOBIX CUTYALHSIX

11K 1.3 OcymiecTBIATh B3aMMOJEHCTBHE CO CIyKOaMH OpraHu3alMd W YIPaBICHHUS BO3AYLIHBIM JIBUKECHHUEM IpU

opraHu3alyy 1MOCJIC TUCTAHIIMOHHO MUJIOTUPYCMBIX BO3AYIHIHBIX CYyAO0B CaAaMOJICTHOT'O THIIA
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1.4 OcymiecTBiATh 00paOOTKY MJAaHHBIX, MOJYYEHHBIX MPU HCIOJB30BaHUHM TUCTAHIMOHHO MHHJIOTHPYEMBIX]
BO3YIIHBIX CYJJOB CAMOJICTHOI'O THIIA

1.5 OcCymiecTBIATh KOMIUIEKC MEPOIPHUATUH MO TPOBEPKE HCIPABHOCTH, pPabOTOCHOCOOHOCTH M TOTOBHOCTH
JUCTAHIIMOHHO NMWJIOTHPYEMBIX BO3AYLIHBIX CYJOB CaMOJIETHOI'O THIIA, CTAaHIMI BHEUIHETO IWJIOTA, CUCTEM
o0ecreyeHns MoJeTOB M X (PYHKIIMOHAIBHBIX 3JIEMEHTOB K HCIOJIb30BAHUIO M0 HA3HAUYCHUIO

1.6 Bectu yder cpoka ciyxObl, HapaOOTKH OOBEKTOB HKCIUIyaTalldM, MPUYUH OTKa30B, HEUCHPABHOCTEH U

HOBpe)KI[eHI/Iﬁ OECIUIOTHBIX BO3AYIIHBIX CYJOB CAMOJICTHOI'O THUIIA
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2. CTPYKTYPA U COJAEPKXAHUE
OBIIEOBPA3OBATEJIBHOU AUCIHUIIJINHBI
2.1. O0beM TUCHUIUIMHBI U BUBI Y4eOHOM paboThI

Bup yyeOHoI padoThI Oovem ¢
yacax

O0bem 00pa3oBaTeIbHON NPOrPaMMbl IMCHHUILIMHBI 295

B T.Y.

OcHOBHOE coJep:KaHue 235

BT. U..

TEOPETUYECKOE 00yUCHHE 140

MIPAKTUYECKUE 3aHATUSA 95

IIpodeccnonaibHO-OPUEHTHPOBAHHOE CO/IeP:KAHUE 56

(copep:kaHue MPUKJIATHOTO MOXYJIA)

BT. 4..

TEOPETHYECKOE 00yUeHUE

MPAKTHUECKUE 3aHATHUS 56

NuanBuayaabHblii IPoeKT (0a/nem)

IIpomexyTouHasi arrecTauus (IK3aMeH) 4
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2.2. TemaTuyecKkuii IJIaH U COIEPKaAHNeE U CIUTTHHBI

HaumeHoBaHue Conep:kanue ydye0HOro MaTtepuasia (0OCHOBHOE M MPO(ecCHOHAJILHO- OPUEHTHPOBAH- Oo0bem | @opmupyembie
pa3iesioB U TeM HOe), J1Aa00paTOPHbIE H NPAKTHYECKHE 3aHATHS, NIPUKJIAJIHOI MOAYJ/b (IIPH HAJMYHH) YacoB | KOMIETeHIHH
1 2 3 4
OcHoBHoOe coep:kaHue
Paznen 1. IloBTOpenme 18 OK 01-07, 09,
Kypca MaTeMATHKH K 1.1, 1.2,
OCHOBHOM HIKO0JIBI 1.3, 2.1,.
Tema 1.1 Lenpb u 3amaun | Conepxanue y4eOHOrO MaTepraa 3.13.2,43
MaTeMaTUKH MpU ba3oBbie 3HaHUS ¥ YMEHUS IO MaTeMaTUKE B MPOPECCUOHAIBHOMN U B TIOBCEAHEBHON
OCBOEHUU CHELMAIIBHOCTHU | IESITEILHOCTH.
KoMmOuHHMpOBaHHOE 3aHSTHE 2
Tema 1.2 Cogepxanue yueOHOro Marepuasa
Uucna wu  BeuucieHus. | JleWCTBUS HAJ MOJOKUATENFHBIMU M OTPUIATEIBHBIMA YUCIIAMH, OOBIKHOBEHHBIMH U
Bripaxxenus U | gecATUYHBIMU Apobsmu. JleiicTBUs cO cTeneHs MU, GOpMYIIbl COKPAIIEHHOTO YMHOKEHHUS.
npeoOpazoBaHus Kom0uHMpoBaHHOE 3aHATHE 2
Tema 1.3. IIpodeccrnonaibHO-OpHEHTHPOBAHHOE COJAEP:KaHUE (COAepKaHUe NPHKJIATHOIO OK 01-07, 09,
['eomeTpus HA MIIOCKOCTH | MOAYJISA) MK 1.1,1.2,1.3,
Busl mitockux GuUryp v ux miomaib. 2.1,.3.13.2,4.3
[TpakTHKO-OpHEHTHPOBAHHBIE 33/1a4U B KypCce T€OMETPUHU Ha IJIOCKOCTH.
[IpakTHYECKOE 3aHSATHE 2
Tema 1.4 Copneprkanue yueOHOro MaTepuaa
[IpouieHTHBIE [TpocThie MPOLEHTHI, pa3Hble COCOObI MX BbluUcaeHHsl. ClI0KHbIE MPOLICHTHI.
BBIYUCIICHUSI [TpakTHyeckoe 3aHsTHE 3
Tewma 1.5 Cojnepkanne ydeOHOro Matepuana
YpaBHeHUs u | JIuneiinble, KBaJpaTHbIE, IPOOHO-JIMHEHHbIE ypaBHEHNS U HepaBeHCcTBAa. CocOOb! perieHus
HEpPaBEHCTBA. CHUCTEM JIMHENHBIX ypaBHEHUN. CHCTEMBI JINHEMHBIX HEPABEHCTB.
[IpaKkTHYECKOE 3aHATHE 2
Tema 1.6 Copneprkanue yueOHOro MaTepuasa
CucTeMbl ypaBHEHHUHN U CriocoOsI penieHus CUCTEM JIMHEWHBIX ypaBHeHUH. [loHaTus: matpuma 2x2 u 3x3, 5
HEPABEHCTB onpeaenuTens Matpulbl. Meron [Maycca. Cuctemsl HEMMHENHBIX ypaBHEHUH. CHCTEMBI
HEPABEHCTB.
KoMmOuHMpoBaHHOE 3aHATHE
Tema 1.7 Cojeprkanne y4eOHOro MaTepraa
Bxo1HOM KOHTPOJIb Brruucienus u npeobpa3oBaHus. Y paBHEHUS U HEpaBEeHCTBA. | eOMeTpHs Ha TIJIOCKOCTH.
KonrtposnbHas padora 2
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HaumeHoBaHue Conep:kanue y4yeOHOro Mmarepuasia (0OCHOBHOE M MPO(ecCHOHAILHO- OPUEHTHPOBAH- Oo0bem | @opMmupyemble
pa3/ieJioB M TeM HOe), 1a00paTOPHbIe U NPAKTHYECKHUE 3aHATHS, MPUKJIATHOH MOAYJIb (IIPH HAJIMYUH) 4acoB | KOMIETEHIHH
Paznen 2 Ilpsimble u 18
IIOCKOCTH B
NMPOCTPAHCTBE
Tewma 2.1. Copepxanne y4eOHOro Marepuasa
OcHOBHbBIE TOHATHUSA [Tpenmer crepeomerpuu. OCHOBHBIE MOHATHS (TOUKA, IPsIMasi, MJIOCKOCTh, IPOCTPAHCTBO). 1
CTEpEOMETPUH. OcHoBHBIE aKCHOMBI cTepeoMeTpun. [lepecekaromiyecs, mapauieabHble U CKPEIUBAIOIINECS
Pacnonoxxenue npsameIx U | npsimbie. [IprU3HaK ¥ CBOMCTBO CKPEIIMBAIONIMXCS MPSMBIX. OCHOBHBIC TIPOCTPAHCTBEHHBIE
IJIOCKOCTEM burypsl.
[TpakTHueckoe 3aHsATHE 1
Tema 2.2. Cojneprkanne ydeOHOro Marepuana
[TapannensHOCTD [TapannensHbie mpsiMas u mwockocTb. Onpenenenue. [Ipusnak. CBoiicTBa (C 10Ka3aTENBCT- 2
MPSIMBIX, TIPSIMOM 1 BoM). [lapannensusie muockoctu. Onpenenenue. [Ipusnak. CBoiicTBa (C 10Ka3aTEIHCTBOM). OK 01-07, 09,
IIJIOCKOCTH, IIIOCKOCTEN | Terpadap u ero anemeHTsl. [lapamnenenunes u ero 3meMeHThl. CBOHCTBA MPOTHUBOIOI0KHBIX K 1.1, 1.2, 1.3,
rpaHeil u nuaro”aien napawienenunena. [locrpoenne ceuenunii. Penenue 3amay. 2.1,.3.1,3.2,4.3
[IpakTHYeCKOe 3aHSTHE 2
Tema 2.3. Cogepxannie yueOHOro MaTepuasna
[eprieHAMKYISIPHOCTH [epniennukynsapueie npsamele. [lapannenbHbie TpsMble, TEPIEHANKYISAPHBIE K MTIOCKOCTH. 2
NPSIMBIX, npsMOii 1 [Tpu3Hak neprneHAuKYISIPHOCTH MPSIMOM U TutockocTH. JlokaszarenbetBo. [leprnenaukynsp u
IUIOCKOCTH, IJIOCKOCTEN | HaksoHHAs. [leprieHauKysipHbIe TUIOCKOCTH. [IpH3HAK MepreHAuKyYISIPHOCTH IJIOCKOCTEH.
JlokazarenbcTBO. PaccTosiHUS B IPOCTPAHCTBE.
[IpakTHYECKOE 3aHATHE. 2
Tema 2.4. Copneprkanue yueOHOro MaTepuaa 3
Teopema o Tpex Teopema o Tpex nepreHAnKyIsipax. JJoka3zaTenbCTBO. YOI MEXKITy MPSIMOI M TUIOCKOCTHIO.
MEPIICHIUKYIIpax Yo MeX1y IIOCKOCTSMH.
Komb6uHnpoBaHHoe 3aHATHE
Tema 2.5. IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COepPKaHMe (Coaep:KaHue TPHKJIATHOTO
[TapannenbHeie, MOAYJIs)
HepIeHIUKYIISApHBIE, Axcuombl crepeoMeTpud. [lepneHIuKyIIpHOCTh MPSIMON M TUIOCKOCTH, MapajuieNbHOCTD 3
CKPEIIMBAIOIINECS JIBYX MPSIMBIX, TEPIIEHAUKYISPHBIX IIIOCKOCTH, MEPIECHANKYIISIPHOCTD TNIOCKOCTEH.
psIMbIE [TpakTHdeckoe 3aHsATHe
Tema 2.6. Coneprkannie yueOHOTO MaTepuasia OK 01-07, 09,
Pemenne 3anau. IIpsmele | PacrionokeHne TpsSMBIX W IUIOCKOCTEH B MpOCTpaHCTBe. llepreHauKyIsspHOCTE U 1 MK 1.1,1.2,1.3,
U MJIOCKOCTH B | MapaJyIeJIbHOCTh MPSAMBIX U MII0ocKOocTel. CKpelBaroniecs npsiMple. 2.1,.3.13.2,4.3
IPOCTPAHCTBE KonTponbHas paboTa. 1
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HaumeHoBaHue Conep:kanue y4yeOHOro Mmarepuasia (0OCHOBHOE M MPO(ecCHOHAILHO- OPUEHTHPOBAH- Oo0bem | @opMmupyemble
pa3iesioB U TeM HOe), 1a00paTOPHbIe U NPAKTHYECKHUE 3aHATHS, MPUKJIATHOH MOAYJIb (IIPH HAJIMYUH) YacoB | KOMIETeHUHH
Paznen 3. Koopaunarsbi 12
U BEKTOPBI
Tewma 3.1 JlexkapToBsl ko- | ComepkaHue yueOHOTO MaTepHalia
OpJIMHATHI B IPOCTPAHCT- | /[ekapTOBBI KOOpAUHATHI B IIpocTpaHcTBe. IIpocrelimue 3anaun B koopauHarax. PaccrosHue 2
Be. PaccTosiHue Mexy MEXy IBYMsI TOUKaMU, KOOPAMHATHI CEpEANHbBI OTPE3Ka.
aBywmst toukamu. Koopau- | [paktuueckoe 3aHATHE. 2
HaTbl CEpEeIMHbI OTPE3Ka.
Tema 3.2 Copneprkanne yueOHOT0 MaTepuasia OK 01-07, 09,
Bexkropel B ipoctpancTse. | Bektopsl B mpocTpancTBe. CloXeHHE W BbIUMTAHUE BEKTOPOB. YMHOKEHHE BEKTOpa Ha 2 K 1.1,1.2,1.3
VYron mexay Bekropamu. | uncio. Komruranapueie Bektopsl. CKalisipHOE MPOU3BEICHHE BEKTOPOB. Paznoxkenne BekTopa
CkanspHoe [0 TpeM HEKOMIUIaHapHbIM BekTopaM. KoopaumHaTbl BEKTOpa, CKaIspHOE IPOU3BEJCHUE
IIPOU3BEJICHUE BEKTOPOB | BEKTOPOB B KOOPJMHATaX, yroJl MEXAY BEKTOpaMH, Yroj MEXIy NpsSMOMl M IIOCKOCTHIO,
YroJl MEKAY MIIOCKOCTSIMH.
[IpakTHYeCKOe 3aHSTHE 2
Tema 3.3 IIpodeccnonaibHO-OpHEHTHUPOBAHHOE coJep:KaHue (copep:kanue OK 01-07, 09,
[IpakTuko- NPUKJIAJTHOT0 MOAYJIsT) MnKi1.1,1.2,1.3
OpUEHTUPOBAHHBIE 3aaun | KoopanHaTHas IIIOCKOCTh. BrlunciieHne paccTosIHUM 1 TUI0IIaied Ha MII0CKOCTH.
Ha KOOPAMHATHOM KosinyecTBeHHBIE pacueThl.
MJI0CKOCTH [IpakTHdeckoe 3aHsTHE 2
Tema 3.4 Pemenue Copneprkanue yueOHOro MaTepuaa OK 01-07, 09,
3aga4d. Koopaunare! | JlekapToBel KOOpAMHATHI B TPOCTpaHCTBEe. Bekropel B mpoctpanctBe. ClokeHUe u MK1.1,1.2,1.3,
Y BEKTOPHI BBIUNTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpa Ha yuciio. KommianapHsie BekTopbl. CkansipHoe 2.1,.3.13.2,4.3
IpOU3BE/IeHNE BEKTOpOB. PasnojkeHue BekTOpa IO TPEM HEKOMIUIAHAPHBIM BEKTOpaM.
[Ipocreiimume 3anaun B KoopauHaTtax. KoopauHaTel BEKTOpa, pacCTOSIHUE MEXKIY TOUYKaMH,
KOOpJIMHATBI CEPEeUHBI OTPE3Ka, CKAISIPHOE NMPOU3BEACHUE BEKTOPOB B KOOPAMHATAX, YIOJ
MEKY BEKTOPaMHM, YTOJl MEX/1Y MPSIMON M MJIOCKOCTBIO, YTOJ MEXK/1y MIIOCKOCTSMHU.
KontponbHas pabora. 2
Pa3nen 4. OcHOBBI 38
TPUTOHOMETPHH. OK 01-07, 09,
Tpuronomerpuyeckue IK1.1,1.2,
yHkun 13, 2.1,.
Tema 4.1 Copneprxanue yueOHOro MaTepuasa 3.13.2,4.3
Tpuronomerpuyeckue Paguannas mepa yria. [ToBOpoT TOukM BOKpYT Hadana kKoopauHat. OmnpenesneHue CHUHYca, 2

(GYHKINU TPOU3BOIBHOTO

KOCHHYCAa, TAHI'CHCA WM KOTAaHI'CHCA. 3Haku CHHYCAa, KOCHMHYCA, TAHI'CHCA M KOTaHI'CHCa II0
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HaumeHoBaHue Conep:kanue y4yeOHOro Mmarepuasia (0OCHOBHOE M MPO(ecCHOHAILHO- OPUEHTHPOBAH- Oo0bem | @opMmupyemble
pa3iesioB U TeM HOe), JJAa00paTOPHbIE U NPAKTHYECKHE 3aHATHS, NIPUKJIAJIHOI MOAYJ/b (IIPH HAJMYHH) YacoB | KOMIETeHUHH

yria, yncna. PanquanHas u | 4eTBepTsAM. 3aBUCUMOCTb MEXJly CHHYCOM, KOCUHYCOM, TAHI'€HCOM U KOTAaHI'€HCOM OJITHOTO U
rpajgycHas Mepa yria TOTO K€ yrJa.

[TpakTHyeckoe 3aHsATHE 2
Tema 4.2 OcHOBHBIE Copepxanne yueOHOro Marepuaa
TPUTOHOMETPUUYECKHE Tpuronomerpuyeckue ToxaecTBa. CuHyc, KOCHHYC, TAHI'€HC M KOTAHI'€HC YTJIOB O U - (L. 2
TOKJIECTBA. @opMyIIbl IPUBEICHHUSL.
DopMyJibl IPUBEICHUS [TpakTHueckoe 3aHsTHE. 2
Tema 4.3 Cojnepkanne y4eOHOro Marepuana
Cunyc, xocunyc, Tanrenc | Cymma u pasHocth cMHycoB. CymMMa M pa3HOCTh KOCHHYCOB. CHHYC M KOCHHYC JBOHHOTO 2
CYMMBI U Pa3sHOCTH IBYX | yria. DopMmyibl MOJOBUHHOrO yria. IIpeoOpa3oBaHusi CyMMbl TPUTOHOMETPUYECKHUX
yTJIOB. (GyHKIMII B NMPOU3BEIACHUE U NPOU3BEICHUS B CyMMYy. Bplpa)keHHe TPUTOHOMETPUYECKUX
Cunyc u KOCUHYC | ()yHKIMH dYepe3 TaHTeHC [IOJIOBUHHOrO aprymeHta. IIlpeoOpa3oBaHusi mpocTeHIINX
JIBOMHOTO yria. | TPUTOHOMETPUYECKUX BhIPAXKEHUH.
@opMmyJbl  TIOJOBUHHOIO | [IpakTUYecKOe 3aHATHE. 3
yria
Tema 4.4 Copneprkanue yueOHOro MaTepuaa
Qynkuuyu, uX cBoKcTBA. | OOMAaCTh ONpEIeNeHHsI 1 MHOKECTBO 3HaYeHUH QyHKINH. UETHOCTB, HEYETHOCTD, 2
Crioco6b1 3aJaHus | nepuoM4yHocTh GyHKIMH. CriocoOsl 3aaHus GyHKUUH.
GyHKIMI KoMOMHUPOBAHHOE 3aHATHE
Tema 4.5 Cojnepkanne yaeOHOro Marepuana
Tpuronomerpuyeckue OO6nacth onpeneseHuss ¥ MHOKECTBO 3HAYCHUI TpUroHoMmerpuueckux Gyukiuii. YETHOCTD, 2
(yHKIMH, MX CBOMCTBA U | HEYETHOCTh, MEPUOANYHOCTh TPUrOHOMeTpuueckux (yHkumii. CBoiictBa u rpaduku
rpaduxu GYHKIIMI y =CcOos X, y =sIin X, y =tg X, y = ctg X.

KomOunupoBaHHoe 3aHsTHE.
Tema 4.6 Copneprkanne yaeOHOro MaTeprana
[IpeobpazoBanue CixaTtue U pacTsKeHue rpauKoB  TPUTOHOMETPHUECKUX (bYyHKIMHA. 2
rpadukoB [Tpeobpa3zoBanue rpadMKOB TPUTOHOMETPUUYECKUX (PYHKIIMH.
TPUTOHOMETPUUECKHUX [TpakTuyeckas pabora
byHKIMA
Tema 4.7 IIpojeccrnonaIbHO-OPHEHTUPOBAHHOE coaep:kaHue (conep:xanue
Onucanue MPHUKJIATHOTO MOYJIs1)
IIPOU3BOJICTBEHHBIX Vcnionb30BaHue CBOMCTB TPUTOHOMETPUUYECKUX (DYHKIMH B MPO(eCcCHOHANBHBIX 33/1a4ax. 3

HPOLIECCOB C TIOMOIIBIO
rpaduKoB PyHKITHI

[IpakTuueckoe 3aHsITHE
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pa3iesioB U TeM HOe), JJAa00paTOPHbIE U NPAKTHYECKHE 3aHATHS, NIPUKJIAJIHOI MOAYJ/b (IIPH HAJMYHH) YacoB | KOMIETeHUHH
Tema 4.8 Copepxanne yueOHOro Marepuasa
OOpatHble TPUTOHO- OO0parHble TpuroHomerpuyeckue GyHkiuu. Mx cBolicTBa U rpaguku.
MeTpHYecKue QyHKIUU KoMOMHMpOBaHHOE 3aHATHE. 2
Tema 4.9 Cojeprkanne y4eOHOro Matepuasa
Tpuronomerpuyeckue VYpaBHeHHE cOs X = a. YpaBHEHHE sin X = a. YpaBHeHHe tg X = a, ctg X = a. Pemienue 2
YPaBHEHHUs U HEPABEHCTBA | TPUTOHOMETPUUECKUX YPABHEHHIM OCHOBHBIX THUIIOB: MPOCTEHUIIINE TPUTOHOMETPHUECKHE
YpaBHEHHUS, CBOJSIIMECS K KBaJIPaTHBIM, pellIaeMble pa3IoKEHUEM Ha MHOXKUTEH,
OJITHOPOJTHBIE.
[Tpocreiinye TpUroHOMETpUYECKHE HEPABEHCTBA
[IpakTHyeckoe 3aHATHE. 6
Tema 4.10 Cogepxanue yueOHOro Marepuasa
CucreMbl TPUTOHOMET- CucreMbl IPOCTEHIINX TPUTOHOMETPUYECKUX YPABHEHHH.
PUUYECKUX YpaBHEHUH KomOuHrpoBaHHOE 3aHATHE. 2
Tema 4.11 Coneprkanue yueOHOro Marepuana 2
Pemenne 3ana4. OCHOBBI | [TpeoGpa3oBaHHe TPUTOHOMETPHUCCKHX BBIPAKCHHH. PelleHne TPUrOHOMETPHYCCKIX
TPUTOHOMETPHH. YPaBHEHUI U HEPABEHCTB B TOM YHUCJIE C UCNOJIb30BAHUEM CBOMCTB (DYHKIUIA.
Tpuronomerputeckue KonTponsnas pabora
bYHKITUU 2
Paspnen 5. KommiekcHbie 6
YHCJIA
Tema 5.1 Kommuiekcusie | Conepxanue yd4eOHOTO MaTepraia OK 01-07, 09
qucia [TonsiTre KoMILIIEKCHOTO yKciia. CONpsKEHHbBIE KOMITJIEKCHBIE YHCIIA, MOAYJIb U ApTYMEHT 4
KOMIUIeKCHOTro yrcia. dopma 3anucu KOMIJIEKCHOTO Yucia (TeoMeTpuyeckas,
TpUrOHOMETpHUecKasi, anreOpanyeckast). JlelcTBUS Ha/l KOMIIEKCHBIMHU YHCIIAMH .
KoMOnHHUpOBaHHOE 3aHSATHE
Tema 5.2 [Ipumenenue Coneprkanue yueOHOro MaTepuasa
KOMIUIEKCHBIX YHCEI BreinmonHenne pacueToB C€ IMOMOIIBI0 KOMIUIEKCHBIX uucen [Ipum epbl HCHOIb30BaHUS 2
KOMIUIEKCHBIX YHCEL.
[TpakTHueckoe 3aHsTHE
Pasnen 6. Muoskecrsa. 9
JIeMeHTBI TEOPHH
rpagos
Tema 6.1 MHoxecTBa Coneprxanue yueOHOro MaTepuasa OK 01-07, 09,
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ITonsitue MuoxkecTBa. [lonmMHOM)ecTBO. Oniepanyy Hai MHOXKECTBAMHU K 1.1, 1.2, 1.3,
KoMOuHMpOBaHHOE 3aHATHE. 2 2.1,.3.1,3.2,4.3
Tema 6.2 Oneparuu Haz IIpodeccnonaIbHO-OPHEHTHPOBAHHOE CO/Aep:KaHMe (ColepKaHue TPUKJIATHOTO 2
MHOXECTBAMU MOYJisl)
Onepanuu HaJ MHOKECTBaMU
[TpakTHueckoe 3aHsATHE
Tewma 6.3 I'padbr Cojeprkanne y4eOHOro MaTepuaa 3
ITonsitue rpada. Cea3noii rpad, aepeso rpados. [uka rpad Ha MI0CKOCTH
[TpakTuyeckas padora
Tema 6.4 Pemenue 3agau. | Comepikanue yueOHOro MaTepuana
MHoxecTBa, rpadsl U uxX | Onepanuu ¢ MaHOXKecTBamu. OMHCAHUE PEATbHBIX CUTYAIUi C TOMOIIBI0 MHOKECTB. Perenne 2
MPUMEHEHUE 3aJ1a4 ¢ TOMOIIbIO TpadoB.
KonTponbHas pabota
Pa3nen 7. [IpousBoanas 36
(pynkuumn, ee
NpHMEHEeHHE
Tema 7.1 Copneprkanue yueOHOro MaTepuaa
[ToHsiTHE TPOM3BOAHOM. Ornpezenienre YMCIOBON TOCIIEIOBATEIFHOCTH U CIIOCOOKI ee 3aanusi. CBOMCTBA YUCITOBBIX
®opMmyIIbl U ITpaBUia nocienoBarenbHocTedl.  OmpeneneHue mpenena  MOCIENOBATEIbHOCTH.  Bpluncienue
nudepeHIpoBaHms MPEIETIOB MOCIEA0BATEIBHOCTEM.
[Tpenen ¢pynkunu Ha 6eckoHeuHoctu. [Ipenen ¢pynkuuu B Touke. [Ipupamenue aprymenra.
[Tpupamenne QyHkiuu. 3agaud, NPUBOAAIIME K IOHATHIO NPOU3BOAHON. OmpeneneHue
IIPOU3BOJIHON. ANITOPUTM OTBICKaHUS IPOM3BOAHOM.
KoMmOnHMpOBaHHOE 3aHSTHE 2
Tema 7.2 IlpousBonusie | ConepxaHue ydeOHOro MaTepuaa
CYMMBI, Pa3HOCTH, Dopmyasl qubdepenurponanus. [Ipasuna quddepeHirpoBaHus. 6 H?(Kl 011 _272 0193
MIPOU3BENICHNUS, YaCTHOrO0 | KoMOMHUPOBAHHOE 3aHSATHE 21 3 ’1 3 2’ 4 3’)
Tema 7.3 [1pousBogHBIC Copeprkanne yaeOHOro MaTeprana T
TPUTOHOMETPUYECKUX Onpenenenne  cinoxHod  ¢yHkuuu. [IpousBonHas  TPUTOHOMETPUUECKHUX (DYHKIUH. 5
¢Gynkuuii. [Iponssonnas | I[IpousBoaHAs CI0KHOM (HYHKITUH.
CIIOKHOU (DYyHKITUU KoMOnHHpOBaHHOE 3aHATHE.
Tema 7.4 Ilonstue o Coneprxanue yueOHOro MaTepuasa
HenpepbIBHOCTH QyHKIMHU.| [Tonsite HempepsiBHOM (yHKiuu. CBoiicTBa HenpepbiBHOW (yHKIHH. CBA3b MEXIy
MeTo1 HUHTEPBAJIOB HEMPEPLIBHOCTRIO M ] depeHInpyeMocThi0  (YHKIMU B TOYKE. AJITOPUTM pELICHHUs
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HEPABEHCTB METOJIOM MHTEPBAJIOB.
KoMOnHMpOBaHHOE 3aHATHE 2
Tema 7.5 Coneprkanue y4eOHOro MaTepuasa
I'eomeTrpuueckuii u ['eomeTpruecKuii CMbICT IPOU3BOAHON (PYHKIMHU — YTIIOBOM KO (DUIIMEHT KacaTeIbHON K 3
(bU3UYECKUN CMBICIT rpadguky GyHKIMH B TOUKE. Y paBHEHHE KacaTelbHOU K rpaduky QyHKIMH. AJTOPUTM
IPOM3BOIHON COCTaBJICHUSI YpaBHEHUsI KacaTeabHOM K rpaduky dyakuuu y=Ff(X)
KomMOuHnpoBaHHOE 3aHsTHE.
Tema 7.6 Conepxanue yaeOHOro MaTepuaa
DU3NYECKUI CMBICI Ouznyeckuil (MEXaHMUECKUI) CMBICI IPOU3BOIHON — MTHOBEHHAsI CKOPOCTh B MOMEHT
[IPOU3BOJTHOM B BpemeHH t: v =S’ (1).
npodeccnoHambHBIX [IpakTuueckoe 3anarue 2
3ajlayax
Tema 7.7 Conepxanne yaeOHOro MaTepuaa
MonoTtoHHOCTb (yHKIUH. | Bo3pacTanue u yobiBaHue (pyHKIMH, COOTBETCTBHUE BO3PACTAHUS U YOBIBAaHHS (HYHKIIUH 3HAKY 4
Touku 3KcTpEMyMa pou3BoAHOM. [IoHATHE MPOU3BOHOM BBICILIErO MOPSAAKA, COOTBETCTBUE 3HAKA BTOPOU
MIPOU3BOIHON BBIMYKJIOCTH (BOTHYTOCTH) (DYHKIIMM Ha OTpe3Ke. 3a7auil Ha MaKCUMYM U
MUHHMYM.
[ToHATHE aCUMOTOTHI, CIIOCOOBI UX ONpeAeIeHHs. AJITOPUTM UCCIeI0BaHNs QYHKIIMU U
MOCTPOEHHUS €€ rpaduKa ¢ MOMOIIBIO TPOU3BOAHON. JIpoOHO- muHelHas QyHKIms
KomOuHupoBaHHoe 3aHsTHE.
Tema 7.8 Copep:xanne yueOHOTO MaTepHana 3
Hccnenosanne Gpynknuii | MccnenoBanue GyHKIIMU HA MOHOTOHHOCTh M IOCTPOEHHE TPadUKOB.
¥ 1ocTpoeHue rpapukoB | KOMOMHUPOBAHHOE 3aHATHE 3
Tema 7.9 Haubonpmee u | Conepkanue yueOHOro Marepuasa
HauMeHblllee  3Ha4deHus | HaxoxneHne HauOOJBIIETO W HAWMEHBINETO 3HAYCHWH (PYHKIIUNA, TOCTpOeHUE TpaduKoB
GyHKITUH MHOT'OYJIEHOB € MCIIOJIb30BAaHUEM allapaTa MATEMaTHYECKOr0 aHAJIN3a.
Komb6unnpoBanHoe 3aHsTHE. 2
Tema 7.10 Haxoxxnenue IIpodeccnonanbHO-OpHMEHTHPOBAHHOE CO/lep:KaHNe (Coiep:KaHNe MPUKJIATHOTO
ONTUMAJILHOTO Pe3yJIbTaTa| MOAYJIsI)
C MOMOUIBIO MPOU3BOAHON | Haumenbliee u HanOoJblee 3HaueHHE QYHKIHH
B IPAKTHYECKUX 3a1a49ax | [IpakTHuecKoe 3aHsATHE 2

Tema 7.11
Pemenne
IIponsBonHas

3a/ay.
bynxumn,

Copepxanne yueOHOro Marepuaa

®dopmysl 1 ipaBuia auddeperimpoanus. MccnenoBanne GpyHKIUH ¢ TOMOIIBIO
npou3BoHOoN. Hanbonpliee 1 HauMeHblIee 3HaueHUs] (PyHKITUH.
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ee MpUMEHEHNE KoHnTtposbHas padora. 2

Pa3znea 8. 39

zig(zgzﬁznnnkn U TeJIa OK 01-07, 09,

Tema 8.1 Cogepxanue y4eOHOT0 MaTepuaa HlK?)lé’ ]:_L 2

Bepumnbl, pebpa, rpaiu | [IoHsTe MHOTOTpaHHMKA. Ero »IeMEHTBI:  BEPIIMHBI, pedpa, TpaHM. 3 l ’3 2' 43

MHOrOrpaHHHMKa Juaronans. Ceyenue. BolnyKiible ¥ HEBBITYKIIBIC MHOTOTPAHHUKH. U
KoMmOuHHMpOBaHHOE 3aHSTHE 2

Tema 8.2 Cogepxanue yueOHOro Marepuasa

[Ipuszma, ee [Tonsitue mpusmel. Ee ocHoBanus u 00koBbIe rpanu. Beicota npusmel. [Ipsimast 1 HakIOHHAS

COCTaBJISIONINE, npusma. [IpaBunbHas npusma. Ee ceuenue.

ceyenue. [Ipsamas u KoMOnHMpOBaHHOE 3aHSTHE. 2

PaBHJIbHAS TPU3MBI

Tema 8.3 Copepxanue yueOHOro Mareprasa

[Mapamenenunen,  ky0. | [lapamnenenunen, CBOMCTBA NPSIMOYTOJILHOTO  MapajuleNienunena, KyO.

Ceuyenue Ky0a, | Ceuenne Ky0a, mapajieienumea

napasuieNenumneia KomOuHMpOBaHHOE 3aHATHE 2

Tema 8.4 [Mupamuna, ee | CoxepxaHue y4eOHOT0 MaTepuaa

cocraBisronme, ceyenue. | [Mupamuna u ee snementsl. Ceuenue nupamubl. [IpaBunpHas nupamMua. Y ceueHHas

[IpaBunbHas nupamMuaa. NApaMHUA.

VYceueHnHas nupamMua KoMOMHMPOBAHHOE 3aHSTHE. 2

Tema 8.5bok oBast u Copneprkanue yueOHOro MaTepuaa

M0JIHAsl IOBEPXHOCTh [Tnoutasb 60KOBOM M MOJIHON NOBEPXHOCTH MPU3MBI, MUPAMUIBI.

MPU3MBI, TUPAMHU/TBI KomMOuHMpOBaHHOE 3aHATHE 2

Tema 8.6 CopepxaHue y4eOHOro MaTepralia

Cummerpus B KyOe, CuMMeTpusi OTHOCUTEIBHO TOUKH, IPSAMOH, TuiockocTd. CuMMeTpus B KyOe,

napajuiesienunesne, napajuiesienumnesie, npusMe, mupamue.

npu3Me, MMpamuJie KomMOnHMpOBaHHOE 3aHATHE 2

Tema 8.7 IIpodeccnonanbHO-OpHMEHTHPOBAHHOE CO/lep:KaHNe (ColepKaHNe MPUKJIAHOTO

[Ipumeps! cuMMeTpuil B MOAYJIs)

npodeccun CumMeTpHsi B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY.
[TpakTHueckoe 3aHsTHE 6

Tema 8.8 [IpaBunbHBIC
MHOTOTPaHHHUKH, HX

Copepxanne yueOHOro Marepuaa

ITonsTne MPaBUJILHOTO MHOTOI'PaHHUKA. CaoiicTBa MPaBUIIBHBIX
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CBOIiCTBa MHOTOTPaHHHUKOB.

[IpakTHYeckoe 3aHsTHe
Tema 8.9 Cojeprkanne y4eOHOro MaTepuaa 2
Hunuunp, ero Hunuuap u ero snemenTsl. CeueHue MIIMHIPA (MapaieIbHOE OCHOBAHUIO U OCH).
COCTaBJISIIOLIHE. Pa3BepTka nuanHapa.
CeueHue HUIMHIPA KoMOMHUPOBAHHOE 3aHSATHE. 2
Tewma 8.10 IIpodeccrnoHaILHO-OPHMEHTHPOBAHHOE CO/Iep:KaHue (CoepKAHUe MPUKJIATHOTO
Konyec, ero| Moay.Jisi)
COCTaBIISIFOIIHE. Konyc u ero snementsl. Ceduenue Konyca (mapauieIbHOe OCHOBAaHUIO M MPOXOJISIEe Yyepes
CeueHue KoHyCa BEpILKHY ), KOHUYEcKHe ceueHusi. Pa3BepTka KoHyca.

KomOuHnpoBaHHOE 3aHSTHE. 3
Tema 8.11 YceueHHslit Cogepxanue yueOHOro Marepuasa
koHyc. CeueHue YceuenHslil koHyc. Ero obpasytomias u Bbicota. CeyeHne yceueHHOro KOHyca
YCEYEHHOI'0 KOHyCa KomOuHMpoBaHHOE 3aHATHE 2
Tema 8.12 Cojnepkanue y4eOHOro Marepuana
[ap u chepa, ux [Tap u cdhepa. Bzanmuoe pacnosnoxenue chepsl U miaockocTu. CedeHue mapa, chepsl.
CeUCHHSI KomOuHMpOBaHHOE 3aHATHE 2
Tema 8.13 CopepxaHue y4eOHOTr0 MaTreprasa
ITonarue 06 o0beme Tena. | [Tonsitue 00 obbeme Tena. OObeM KyOa W MPsIMOYrojbHOrO mapaienenuneaa. Oobem
OTHollIEHNE 00BbEMOB | mpu3Mbl U HIHHIpa. OTHOIIEHHE 00BEMOB TOJO0HBIX TEIL.
HOJOOHBIX TeJ KoMmOuHMpOoBaHHOE 3aHATHE. 4
Tema 8.14 Cojnepkanne yaeOHOro Marepuana
O6bembl  ummuomaan | O6beMbl mupamMu bl U Koryca. O0beM miapa. [lnomam moBepxXHOCTEH Tell.
MIOBEPXHOCTEH Te KomMOuHMpOBaHHOE 3aHATHE 2
Tewma 8.15 KomOunanuu | CopepxaHue y9eOHOro Marepuaa
MHOTOT'PAaHHHUKOB U TEJ KomOuHaimu reoMeTpuuecKux Tell.
BpaIICHUS [IpakTHdeckoe 3aHsTHE 1
Tema 8.16 Copneprkanue yueOHOro MaTepuaa
I'eomeTpuyeckue Hcnonp3oBanne KOMOMHAIIMI MHOTOTPAHHUKOB M TEJ BPAIICHHS B TIPAKTHKO-
KOMOMHAIIMY HAa NPAaKTHKE | OPUCHTUPOBAHHBIX 33/1a4aXx.

[TpakTHyeckoe 3aHsTHe 2

Tema 8.17 Perrenue 3aaauq.
MHoOrorpaHHuky 4 Tena

Coneprkannie yueOHOTO MaTepuaia

OO0BEMEBI U momaau MmoBEPXHOCTU MHOTOI'PAHHHUKOB U TCJI BpallICHUS.
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BpaIleHus KoHTposibHast pabora. 1
Pa3nen 9. 14
IlepBooOpa3nasi pyHk- OK 01-07, 09
1IMH, ee MPUMEHEHHe
Tema 9.1 ConeprkaHue y4eOHOro MaTepuania
[lepBooOpa3Has GyHKIMU. [3a71a4a O BOCCTAHOBICHUH 3aKOHA JABUKEHHUS 110 U3BECTHOM cKopocTH [ToHsTHE
[IpaBuiia HaxOXA€HUS uHTerpupoBanus. O3HaKOMIIEHHE C TIOHATHEM MHTerpalia U nepBooOpasHoii it pyHKIUU
1epBOOOPA3HBIX y=f(x). Pemenne 3agau Ha CBSA3b EPBOOOPA3HOI U €€ MPOU3BOAHOM, BEIYUCICHHIE
nepBooOpazHoi s JaHHo# GyHkumuu. Tabmuma Gpopmyn s HaXOKIEHUS EPBOOOPA3HBIX.
V3ydeHue npaBuiia BEIYMCICHUS IEPBOOOpa3HON
KoMOnHHpOBaHHOE 3aHATHE. 4
Tema 9.2 Cojnepkanne ydeOHOro Marepuana
[Tnomane 3agaun, TPUBOMAIIME K TIOHSATHIO OINPENEJIEHHOr0 WHTETpaja — O BBIUYMCICHUH IUIOIIAAN
KPUBOJIMHEHHON KPUBOJIMHEHHOM Tpamenuu, o nepeMenieHnn Touku. [loHsTHe ompenenéHHOro MHTerpala.
Tpaneuuu. Popmyna ['eomeTpuyeckuii U Gu3UUECKHil CMBICH OompeaeieHHoro uaTerpata. ®opmyna HeroToma—
Herotona Jleitbuuia JleitOHuma.
Kom0OuHMpoBaHHOE 3aHATHE 2
Tema 9.3 Heonpenenen- | CogepxaHue yueOHOTro MaTepuana
HBII U OIIPEACIICHHBIN IToHsiTHE HEONPEIEIEHHOTO UHTErpaa.
WHTETPAIbI KoMmOuHMpOoBaHHOE 3aHATHE. 2
Tewma 9.4 [Tousitue 006 Cognepkanne yueOHOro Marepuana
OIpENIEIIEHHOM UHTErpajie | ['eoMeTpUIeCKUid CMBICIT ONIPEIEIIEHHOTO HHTETpaa.
KaK IJIOIIAAH KoMmOuHMpoBaHHOE 3aHATHE. 2
KPUBOJIMHEHHOW Tpamnenuu
Tema 9.5 IIpodeccnoHaTbHO-OPUEHTHPOBAHHOE COep:KaHMe (CoAep:KaHNe MPUKJIIATHOTO OK 01-07, 09,
OrnpeneneHHbIi MOYJIs1) MnmK1.1,1.2, 1.3,
WHTErpaj B JKU3HU ["'eomeTpuyeckuii cMbIc onpeneneHHoro uaterpana. ®opmyna HerotoHa - Jleiibauia. 2.1,.3.1,3.2,43
Pemenwne 3a1a4 Ha MPUMEHEHUE WHTETPAJIA JJT BEIYUCICHUS (PU3NICCKUX BETUYHH U
I ONEN 7]
[IpaKkTHYECKOE 3aHATHE 2
Tema 9.6 Cogepxanrie yueOHOT0 MaTepuaa
Pemenue 3anau. [TepBoobpasnas dynkuuu. [IpaBuna HaxoxaeHus nepBoodpasHbix. Ee npuMenenue.
[lepBooOpasnas KonTtponsHas pabora. 2

byHKIIHH, €
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IPUMEHEHHE
Pazgen 10. 12
CreneHn U KOPHH.
CrenenHasi pyHKIUs
Tema 10.1 Cojeprkanne y4eOHOro MaTepuaa OK 01-07,
Crenennas QpyHkuus, ee | [ToaTue KOPHS n-oif CTENEHH U3 JecTBUTENbHOrO ncaa. yHkuun y = "X 09, IIK 1.1,
CBOJiCTBA uX cBo¥cTBa M rpaduku. CBOKWCTBA KOPHS N-OM CTETICHH. 12,13, 2.1,
Kom0uHMpoBaHHOE 3aHATHE 2 -3.1,32,43
Tema 10.2 Cogepxanue yueOHOro Marepuasa
[IpeobpazoBanue [TpeoOpa3zoBanne UppaIMOHAIBHBIX BBIPAKECHUN
BBIPA)KEHUH € KOpHAMU n- | KoMOMHUpOBaHHOE 3aHSTHE. 2
O#l CTeEeHU
Tema 10.3 Cogepxanue yueOHOro Marepuasa
CBoiicTBa cTeneHu ¢ [ToHsiTHE CTENIEHH C TIOOBIM pallHOHAIBHBIM TIOKa3aTeneM. CTerneHHbie GYHKINU, HX
paloHaIbHBIM U CBOIiCTBa U rpaduKH.
NeCTBU-TEITHHBIM KomOunupoBaHHoe 3aHsTHE. 2
HOKa3aTesiMU
Tema 10.4 Cojnepkanne ydeOHOro Marepuana
Pemenne PaBHOCWIBHOCTE HpPALIMOHAIIBHBIX YPAaBHEHUI U HEPABEHCTB. METO/IBI UX pEIEHUS.
UPpaIMOHATBHBIX Pemenue uppanMoHaJIbHBIX YPaBHEHUI U HEPAaBEHCTB
YPaBHEHHI U HEPAaBEHCTB | KoMOMHMpOBAaHHOE 3aHSITHE 4
Tema 10.5 Copneprkanue yueOHOro MaTepuaa
CremneHu ¥ KOpHHU. Omnpenenenue creneHHoN (yHKIUU. Vcrionb3oBaHue ee CBOMCTB NP PELIEHUH YpaBHEHUH U
Crenennast GyHKIIS HEPaBEHCTB.
KontponbHas pabora. 2
Paszgen 11. 15
Moka3aTeabHast OK 01-07, 09
byHKIun
Tema 11.1 Coneprkanne y4eOHOro MaTepuana
IToka3zaTenbHast CrerneHb C NPOU3BOJIBHBIM JIEHCTBUTENBHBIM IOKazaTesneM. OnpezeneHue IMoKa3aTelbHON
(byHKIUS, €e CBOMCTBA (GyHKIIMM, ee cBoWcTBa U rpaduk. 3HAKOMCTBO C NMPUMEHEHHEM MOKa3aTeNbHON (DYyHKIUU.
Perienue nokaszaTesbHbIX YPaBHEHUH (PYHKIIMOHAIBHO-TPaUYECKUM METO/IOM.
KoMmOuHMpOBaHHOE 3aHATHE 2

Tema 11.2

Coneprkanue yueOHOro MaTepuasa
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HaumeHoBaHue Conep:kanue y4yeOHOro Mmarepuasia (0OCHOBHOE M MPO(ecCHOHAILHO- OPUEHTHPOBAH- Oo0bem | @opMmupyemble
pa3iesioB U TeM HOe), JJAa00paTOPHbIE U NPAKTHYECKHE 3aHATHS, NIPUKJIAJIHOI MOAYJ/b (IIPH HAJMYHH) 4acoB | KOMIETeHIHH
Pemenue Pemiennie mMokaszaTeiabHBIX YPAaBHEHHMH METOJOM YpaBHHMBAHHS IOKa3aTeseil, MeTOJIOM
[10KAa3aTeIbHBIX BBEJICHUS HOBOW NEPEMEHHOH, (PYHKIMOHAIBHO-TPaQUYECKUM METOJOM. PemieHue
ypaBHEHHI U [OKa3aTeIbHbIX HEPABEHCTB.
HEPABEHCTB [IpakTuueckoe 3aHATHE 8
Tema 11.3 Cucrembl ConeprkaHue y4eOHOro MaTepuania
[OKa3aTeIbHbIX YPaBHEHMH [PellieHre CUCTEM MOKa3aTeIbHbIX YPAaBHEHHUH.
KoMmOuHMpOBaHHOE 3aHSTHE. 3
Tema 11.4 Conepxanue yaeOHOro Marepuaa
Pewenue 3anau. Pemienne mnoka3zarenbHBIX YpaBHEHUMM METOAOM YPAaBHMBAHUS II0Ka3aTeled U METOJI0M
INToka3zarenbHas QyHKUUS | BBeJEHHs HOBOM NepeMeHHOM. PelieHne nokasare/ibHbIX HEPAaBEHCTB.
KontpomnbHas padora 2
Paznen 12. Jlorapudgmsi. 23 OK 01-07, 09
Jlorapudpmudeckas
dyHkuus
Tema 12.1 Cojnepkanne ydeOHOro Marepuana
Jlorapudm yucna. Jlorapudwm yucna. JlecaTHYHBIA U HATYPATBHBIN JOrapu (MBI, YUCIIO €.
JleCATHYHBIA | KoMOnHMpOBaHHOE 3aHSTHE 3
HaTypaJIbHbII
Jorapugmsl, YUCIIO €
Tema 12.2 Coneprxanue yueOHOro MaTepuasa
CaoiicTsa sorapudmos. CaoiictBa siorapudmon. Onepaius JiorapuMupoBaHusl.
Onepartus KomOuHMpoBaHHOE 3aHATHE 4
sorapuMUpPOBaAHUS
Tema 12.3 Copneprkanue yueOHOro MaTepuasa
Jlorapudmmueckas Jlorapudmuueckas GyHKIUS U ee CBOMCTBA
$yHKIIHUs, ee CBOWCTBA KomOuHupoBaHHOE 3aHsTHE. 2
Tema 12.4 Copneprkanne yaeOHOro MaTeprana
Pemenune [Tonstue norapudmuyeckoro ypaBHeHHs. Omepauus NOTEHUUPOBAaHHUS. TpH OCHOBHBIX
JorapupMUUEcKux MeTOoJla peleHusl JorapuMUUecKux ypaBHEHUI: (YHKIUMOHAIbHO-TpapUUECKUid, METO]
yYpaBHEHUI U NOTEHIIMPOBAHUS, METOJI BBEICHHUS] HOBOM nepeMeHHOM. JlorapupmMuueckue HepaBeHCTBA.
HEPABEHCTB KomOuHMpOBaHHOE 3aHATHE 6
Tema 12.5 Cojeprkanne y4eOHOro MaTeprasa
Cucremsl AJNTOPUTM pellIeHHUs CUCTEMBI ypaBHEHUN. PaBHOCHIIBHOCTD JIOTapu()MUUYECKUX YPaBHEHUH 1
JorapupMUUECKUX HEPABEHCTB.
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HaumeHoBaHue Conep:kanue y4yeOHOro Mmarepuasia (0OCHOBHOE M MPO(ecCHOHAILHO- OPUEHTHPOBAH- Oo0bem | @opMmupyemble
pa3iesioB U TeM HOe), JJAa00paTOPHbIE U NPAKTHYECKHE 3aHATHS, NIPUKJIAJIHOI MOAYJ/b (IIPH HAJMYHH) 4YacoB | KOMIETEHIHU
ypaBHEHUU Kom0OuHrpoBaHHOE 3aHATHE. 2
Tema 12.6 IIpodeccnoHanbHO-OPMEHTHPOBAHHOE COEPKaHUe (CoAepKaHue NPUKJIATHOIO
Jlorapudmsl B ipupojie 1 | MOAYJIsA)
TEXHUKE [Tpumenenue norapudma. Jlorapupmuueckas cnupais B npuposae. Ee maremaTnueckue
CBOMCTBA.
[TpakTHueckoe 3aHsATHE 4
Tewma 12.7 Pemienue 3anau.| Conepxanue yueOHOTO MaTepHalia
Jlorapugmsl. Jlorapupmu-| Jlorapudmuueckast pyHkuus. Perrenre npocTednmx gorapuMUUECKUX YPABHEHHUH.
qyeckask pyHKIMs Kontponsnas padora. 2
Paznen 13. DiaeMeHThbI 23
KOMOUHATOPHKH,
CTATHUCTUKHU U TEOPHHU
BEPOATHOCTEM
Tema 13.1 Cojepkanue y4eOHOro Marepuasa OK 01-07, 09,
OCHOBHBIE IIOHATHUS [IepecTaHOBKH, pa3MELECHUS, COYCTAHHUS. K 1.1,1.2,
KOMOUHATOPUKH KoMOMHHPOBaHHOE 3aHSITHE. 4 13, 21,.
Tema 13.2 CoGriTne, CojieprkaHue y4eOHOTo MaTepuana 3.13.2,43
BEPOSITHOCTb COOBITHSI. CoBMecTHBIE U HECOBMECTHBbIE COOBITHS. TeopeMbl O BEPOSTHOCTH CYMMBI COOBITHI.
CnoxxeHue U yMHOXKEHHE | YCIIOBHAs BEpOSTHOCTh. 3aBUCHMbIC M HE3aBHCHMbIC COOBITHS. TeopeMbl O BEpOSTHOCTH
BEPOSITHOCTEN IIPOU3BEICHUS COOBITUH.
KomOuHMpOBaHHOE 3aHATHE 3
Tema 13.3 IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE colepkaHue (conepxanue
BepositHOCTS B NMPHUKJIATHOT0 MOIYJIA)
PO eCCHOHATBHBIX OTHOcuTEeNbHAsT YacTOTa COOBITHS, CBOMCTBO €€ yCTOWYMBOCTH. CTaTHUCTHYECKOE
3a/1auax ornpeneneHue BepoaTHOCcTH. OLeHKa BEpPOSITHOCTU COOBITHSIL.
ITpakTHYECKOE 3aHSITHE 4
Tema 13.4 Copepxannie yueOHOro MaTepuaa
JvuckpetHas  cimydakiHasd | Bugpl ciy4aiiHeix BenwunH. OnpeneneHue IUCKPETHOW CIydailHOH BeJTMYWHBI. 3aKOH
BEIMYMHA, 3aKOH €€ | paclpeeleHts JUCKPETHON cilyyaiiHON BenuuuHbl. Ee unciioBble XapaKTEpUCTHKU.
pactupeacICHAA KoMOuHMpOBaHHOE 3aHATHE. 3
Tema 13.5 Cogneprkanne y4eOHOro MaTepuana
3anaun Bapuanuonssiii paa. [lonuron yactot u ructorpaMmma. CTaTUCTUUECKHUE XapaKTEPUCTHKU
MaTeMaTHYECKOM psiza HaOJII0TaeMbIX TAHHBIX.
CTaTUCTUKU KoMOnHMpOBaHHOE 3aHATHE 3
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HaumeHoBaHue Conep:kanue y4yeOHOro Mmarepuasia (0OCHOBHOE M MPO(ecCHOHAILHO- OPUEHTHPOBAH- Oo0bem | @opMmupyemble
pa3iesioB U TeM HOe), JJAa00paTOPHbIE U NPAKTHYECKHE 3aHATHS, NIPUKJIAJIHOI MOAYJ/b (IIPH HAJMYHH) 4acoB | KOMIETeHIHH
Tema 13.6 IIpodeccnonabHO-OpHEHTHPOBAHHOE coJepKkaHue (conepxanme
CocraBnenue Tabnui u NPHUKJIATHOTO0 MOIYJISA)
JarpaMM Ha IPaKTHKe [lepBuynas o00paGoTKa CTaTHUCTUYECKUX JaHHbIX. ['paduueckoe uX MpeICTaBICHUE.
HaxoxaeHue cpelHuX XapaKTepUCTHK, HAOJII0JaeMbIX TaHHBIX.
[TpakTHyeckoe 3aHsTHE 4
Tewma 13.7 Pemenue Copepxanne yueOHOro Marepuaa
3a7a4y. DJIEMEHTBI OnemeHTsl KOMOMHaTOpUKU. CoOBITHE, BEPOATHOCTH COOBITHS. CI0XKEHNE U YMHOXKEHUE
KOMOMHATOPHKH, BEPOSITHOCTEH.
CTaTUCTHKHU U TEOPUU KonTponbnas pabota. 2
BEPOSATHOCTEN
Pa3znen 14. YpaBHeHnust 28 OK 01-07, 09,
1 HePpaBeHCTBA K 1.1, 1.2,
Tema 14.1 Cogepxanue yueOHOro MaTrepuasa 13, 2.1,.
PaBHOCHIBHOCTB PaBHOCHMIBHOCTD  ypaBHeHUH ©  HepaBeHCTB. OmpeneneHus. OCHOBHBIE TEOpEMbI 3.132,4.3
YPaBHEHMI U HEPABEHCTB. | paBHOCUJIBHBIX II€peXo/laX B YpaBHEHHSAX W HepaBeHCTBax. OOmIEe MeToAbl peuleHHUs
OOmmue METOBI PEIICHNST | ypaBHEHHUIT: Mepexo] OT paBeHCTBA (YHKIHMH K PABEHCTBY apryMEHTOB UIi MOHOTOHHBIX
GyHKIUI, METOoA pa3joXeHUsT Ha MHOXKHMTEIH, METOJ BBEIEHUS HOBOW MEpPEMEHHOM,
(YHKIHOHATIBHO-TpapUUECKHI METO/.
KoMOMHHUPOBAHHOE 3aHSITHE. 4
Tema 14.2 Copneprkanue yueOHOro MaTepuaa
I'paduueckuit MeTo | O0mme MeToapl pelIeHHs HEpPaBEHCTB: IEpexXo]l OT CpPaBHEHUs 3HaueHUN (QYyHKIUN K
peleHus YPaBHEHMH, | CPaBHEHMIO 3HAYeHUH apryMeHTOB JUIsi MOHOTOHHBIX (DYHKIMI, METOJ HWHTEpBaJIOB,
HEPaBEHCTB ¢yHKIMOHaNbHO-Tpaduueckuil MeTon. I['paduueckuii MeTox pelIeHUus YpaBHEHUH W
HEPABEHCTB.
KoMOnHMpOBaHHOE 3aHSTHE 4
Tema 14.3 Coneprxanue yueOHOro MaTepuasa
YpaBHeHUs Onpenenenne monyns. Packpeitue Monyss mo ompexaeneHuro. Ilpocreimume ypaBHeHUus U
HEPaBEHCTBA C MojayJsieM. [IpuMeHeHne paBHOCWIBHBIX MEPEXOA0B B ONPEIECICHHBIX THUIAX
Y HEpaBEHCTBA C YpaBHEHUH U HEPABEHCTB C MOJYJIEM.
MOJyJIEM Kom0OuHMpoBaHHOE 3aHSTHE. 4
Tema 14.4 Copneprkanue yueOHOro MaTepuasa
YpaBHEHMS M HEPaBEHCTBA| 3HAKOMCTBO ¢ mapameTpoM. [IpocTelinme ypaBHEHHS B HEPABCHCTBA C TapaMETPOM.
C mapameTpaMu KombOunupoBanHoe 3aHstue 6
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HaumeHoBaHue Conep:kanue y4yeOHOro Mmarepuasia (0OCHOBHOE M MPO(ecCHOHAILHO- OPUEHTHPOBAH- Oo0bem | @opMmupyemble
pa3aesioB M TeM HOeE), J1a00PATOPHbIE U NPAKTHYECKHE 3aAHATHS, IPUKJIATHONH MOYJIb (IPU HAJTMYHMH) 4YacoB | KOMIETEHIHU
Tewma 14.5 IIpodeccnoHaIbHO-0PUEHTHPOBAHHOE coJepkaHue (copep:xkanue
CocraBiieHHE U pElICHHE | NPUKJIATHOI0 MOAYJIS)
npodeccuoHaIbHBIX Penienne TeKCTOBBIX 337124 TPOPECCHOHATBHOTO COACPIKAHUSI.
3a1a4 € OMOILBIO [IpakTuueckue 3aHATUS 8
ypaBHEHUU
Tema 14.6 Cojeprkanne y4eOHOro MaTepuaia
Pewenne 3aj1a4. | O01muMe MeToIbl PeIICHUs] ypaBHEHUH. Y paBHEHUS! U HEPABEHCTBA C MOJYJIEM U C
VYpaBHeHus napaMeTpami.
[IpakTHyecKoe 3aHsATHE 2
Y HEpPaBEHCTBA
IIpome:xxyTounasi arrectanus (JK3amMeH) 4
Bcero: 295
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3. YCJI0BUsA PEAJIM3ALIMNA IPOT'PAMMBI
OBIHIEOBPA3OBATEJBHOU JUCIHHUIIJINHBI

3.1. Jlns peanu3anuu nporpaMMbl JUCHUTUTMHBL IPETyCMOTPEHBI CIICAYIOIIHE
CTIeLMaTbHbIE TOMEIICHHUS:

Peanuzanus nporpaMMbl JUCHUIUIMHBI TpeOyeT Halu4us yueOHOro kaOuHeTa
MaTEeMaTHKH.

O6opynoBanne yueOHOTO KaOUHETA:

- TI0CaJJ0OYHBIE MECTA M0 KOJIMYECTBY 00yUaIOIINXCS;

- pabouee MEeCTO IPEernoaaBaTels;

- KOMIUIEKT y4eOHO-HaTJISTHBIX MTOCOOUH;

- KOMIUIEKT 3JI€KTPOHHBIX BHIEOMATEPUATIOB;

- 3a7]aH¥s 711 KOHTPOJIBHBIX padoT;

- Ipo(heCCUOHATIFHO OPUEHTUPOBAHHBIC 33JaHUS;

- MaTepHajbl IK3aMeHa.

TexHuueckue cpeacTBa 00yUYeHHUS:

- IEPCOHAJIbHBIN KOMITBIOTEP C JTUIEH3MOHHBIM IPOrPaMMHBIM 00€CIICUEHUEM;
- IPOEKTOP C DKPAHOM.

3.2. UudopmanuonHoe odecnevyeHue 00ydeHus
IlepeyeHp pexkoOMeHAYeMBIX yueOHbIX wu3aaHuii, HHTepHeT-pecypcos,
JTOTOJIHUTEJIbHOM JIUTEPATYPbI

3.2.1. OcHOBHBIE IEYATHbIC U3IAHUA

1. Maremaruka: yueOHuk/ bammvakoB M.U.- 2-¢ uszn., crep. - M: KHOPYC,
2019. (Cpennee mpodeccruoHalibHOE 00pa30BaHKE)

2. Maremaruka: anrebpa W Hadajla MaTEMaTHYECKOTO aHaiHW3a, TeOMETpHs.
Anrebpa u Hauana mateMatuueckoro aHanuza. 10-11 kmace. Anumos HI.A., Konsirun
FO.M., TkaueBa M.B. u apyrue. - M: IIpocsemienue, 2022.

3. Maremartuka: anreOpa W Hadala MaTeMAaTUYECKOTO aHajin3a, TE€OMETPHS.
I'eomerpus. 10-11 kmacc. Aranacsu JI.C., byty3os B.®., Kagomues C.b. u apyrue. -
M: Ilpocsemenue, 2022.

4. Maremaruka: aireOpa W Hayajlla MaTEMaTUYECKOro aHajiu3a, TeoMETpHs.
AnreOpa W Hayajga maTeMaTH4ecKoro aHamu3a (B 2 yactax). 10 kmacc. Yactp 1:
Mopakosuu A.I'., CemenoB IL.B.; Yactes 2: MopakoBuu A.I'. u apyrue; mnopg
penakuueit Mopakosuua A.I'. - M: Muemo3suHna, 2021.

5. Maremartuka: anrebpa W Hadajla MaTEMaTHYECKOTO aHajiu3a, TeOMETpHS.
Anrebpa W Hauyajga mMaTeMaTHdeckoro aHanmusa (B 2 dactax). 11 kmacc. Yacts 1:
MopakoBuu A.I'., CemenoB IL.B.; Yacts 2: MopakoBuu A.I'. u apyrue; mnopg
penakuuenn Mopakosuua A.I'. - M: Muemo3una, 2021.

6. Marematuka: anrebpa M Hayajga MaTeMaTHYECKOTO aHalu3a, TE€OMETPHUS.
Anrebpa u Hauaja MaremaTudeckoro aHanuza. 10 kinacc. Hukonsckuit C.M., [Totanos
M.K., PemernukoB H.H. u apyrue. - M: IIpocsemenue, 2021.

7. Maremaruka: ainrebpa W Hadajla MaTE€MaTUYECKOIO aHajiu3a, TreoMEeTpHs.
Anrebpa u Hauaja MatemaTuyeckoro ananuza. 11 kmacc. Hukonsckuit C.M., [ToTanos
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M.K., PemernukoB H.H. u npyrue. - M: IIpocsewenue, 2021.

8. Maremartuka: anreOpa M Hayala MaTeMAaTHUYECKOTO aHajin3a, TeOMETpHs.
I'eomerpus.10-11 xmacc. IloropemoB A.B. Marematuka: anredpa W Hauaja
MaTeMaTHYECKOro aHanu3a, reomerpusd. ['eometpus.10-11 kmacc. IToropenos A.B. -
M: IIpocsemienue, 2019.

9. MaremaTtuka: anreOpa M Hayajga MaTeMaTHYECKOrO aHalin3a, TE€OMETpHS.
I'eomerpus. 10 kmacc. AnexcanapoB A.Jl., Bepuep A.JL, Peoxkuxk B.M. - M:
IIpoceemienue, 2021.

10. Maremaruka: anrebpa W Hayajla MaTEMaTHYECKOTO aHaJH3a,
reometpus. I'eomerpus. 11 knacc. Anexcanapos A.Jl., Bepuep A.JL., Peokuk B.A. -
M: Ilpocsemenue, 2021.

3.2.2. DNeKTPOHHbIE U3IaHUSA

1. Becepoccuiickue unHTepHeT-oauMnuanbl. - URL: https://online- olympiad.ru /
(mata oopamenusi: 12.07.2022). - TekcT: 31€KTPOHHBIN.

2. Enunas xoymekuust 1UGPOBBIX oOpa3zoBaTeiabHBIX pecypcoB. - URL:
http://school-collection.edu.ru / (nara oopamenus: 08.07.2022). - TeKcT: 3J€KTPOHHBIH.

3. Hnadopmammonnas cuctema «EamHOE OKHO IOCTyma K 0Opa30BaTEIbHBIM
pecypcam». - URL: http://window.edu.ru / (mara ooOpamenus: 02.07.2022). - Tekcr:
AIEKTPOHHBIN.

4. Hayunas snexktponHass OmOimoreka (HOB). - URL: http://www.elibrary.ru
(mata obpamenus: 12.07.2022). - Tekct: 2ME€KTPOHHBIN.

5. OrtkpeiTeiii koremk. Marematuka. - URL: https://mathematics.ru / (mara
obpamienus: 08.06.2022). - TekcT: 3JIeKTPOHHBIH.

6. IloBropum Mmatematuky. - URL: http://www.mathteachers.narod.ru / (mara
obpamenusi: 12.07.2022). - TekcT: 3J1€KTPOHHBIH.

7. CrupaBoYHHK 1o MaTeMaTHKE TSt IIKOJIbHUKOB. - URL.:
https://www.resolventa.ru/demo/demomath.htm / (mara oOpamenus: 12.07.2022). -
TeKCT: 3JIEKTPOHHBIN.

8. Cpennsis marematuueckas wHTepHeT mkona. - URL: http://www.bymath.net /
(mata obpamenus: 12.07.2022). - TekcT: 2M€KTPOHHBIN.

9. ®enepanbHBIA noptani  «Poccuiickoe oOpaszoBaHue». -  URL:
http://www.edu.ru / (mata oopamenus: 02.07.2022). - TekcT: 2IeKTPOHHBIN.

®denepanbHbIi HEHTP UH(OPMAIIMOHHO-00pa3oBaTebHbIX pecypcoB. - URL:
http://fcior.edu.ru / (mata oopamenus: 01.07.2022). - TekcT: 3IEKTPOHHBIM.
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4. KOHTPO.Ib U OIIEHKA PE3YJbTATOB OCBOEHHUS OBIIEOBPA3OBATEJBbHOM JUCIUILIUHBI

KoHTpoJib U ouleHKa pe3yJbTaTOB OCBOCHHSA 00IE00pa30BaTeNbHON AUCIMILIUHBI PACKPBIBAIOTCA Yepe3 AMCHUTUIMHAPHBIC
pe3yJIbTaThl, HAallpaBJIeHHbIE Ha (POPMUPOBAHKUE OOIIKX U MPO(ecCHOHATBHBIX KOMIIETEHIUI MO pa3/iesaM U TeMaM COJIep:KaHus

y4eOHOro Marepuaia.

pelieHus 3a1a4
npodeccHnoHATEHOM
JEATSIbHOCTH PUMEHHUTEILHO
K Pa3IMYHbIM KOHTCKCTaM

P2, Temn1 2.1,2.2,2.3,2.4,2.5II-0/c, 2.6

P4, Tems1 4.1,4.2,4.3,4.4,4.5,4.6,4.711-o0/c, 4.8,4.9,4.10, 4.11
P 5, Temnr 5.1,5.2,5.3,54,5.5,5.6,5.7,5.8,5.9, 5.10 IT-o/c, 5.11
P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 [1-o/c, 6.8, 6.9,

6.10 IT-o/c, 6.11, 6.12, 6.13, 6.14, 6.15, 6.16, 6.17

P7, Temn 7.1,7.2,7.3,7.4,7.5I1-0/c, 7.6

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

P9 Temsr 9.1,9.2,9.3,94

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6 IT-o/c, 10.7

P11, Temsr 11.1,11.2, 11.3 T-0/c, 11.4, 11.5, 11.6 IT- o/c, 11.7
P12, Temsr 12.1, 12.2,12.3, 12.4, 12.5 IT-o/c, 12.6

Oomas/npodeccuoHanbHast Pa3znen/Tema Tun oueHoYHbIX
KOMIIeTEeHI U MeponpusTUS
OK 1BsiOupath criocoOsr P 1, Tema 1.1, 1.2, 1.3 TI-0/c3 1.4,1.5,1.6 TectupoBanue

YcTHbIi onpoc
MaremaTuyecKuii JUKTAHT
NunuBunyanpHas
camocCTosITeNIbHas paboTa
[IpeacraBnenue pe3yabpTaToB
IIPAKTUYECKUX paboT
3ammTa UHAUBUAYaJIbHbIX
MIPOEKTOB

KonrtponsHas pabora

OK 02. Mcnonb3oBaTh cpencTBa
MIOMCKa, aHaJIh3a U
MHTEpIpeTaluy nHHopMaluu u
UH()OPMAIIMOHHBIE TEXHOJIOTHU
JUIS BBITIOJTHEHUS 3a/1a9
npodeccnoHaIbHOMI
JeSTEeTbHOCTH

P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6

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

P4, Tems1 4.1,4.2,4.3,4.4,4.5,4.6,4.711-0/c, 4.8,4.9,4.10, 4.11
P 5, Temsr 5.1,5.2,5.3,5.4,5.5,5.6,5.7,5.8,5.9, 5.10 [T-o/c, 5.11
P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o0/c, 6.8, 6.9, 6.10 IT-o/c, 6.11,
6.12, 6.13, 6.14, 6.15, 6.16, 6.17

P7,Temnsr 7.1,7.2,7.3,7.4,7.511-0/c, 7.6

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5

P9, Tems1 9.1,9.2,9.3,94

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6 IT-o/c, 10.7

P11, Temer 11.1,11.2, 11.3 I1-0/c, 11.4, 11.5, 11.6 I1- o/c, 11.7
P12, Temsr 12.1,12.2,12.3, 12.4, 12.5 IT-o/c, 12.6

TectupoBanue

YeTHBIN onpoc
MareMaTnyecKkuii TUKTaHT
NunuBuayanbHast
camocTosITeNbHas paboTta
IIpencraBnenue pe3yabpTaToB
MPAKTUYECKUX paboT
3amuTa MHANBU Ty AJIbHBIX
MIPOEKTOB

KonrtponsHas pabora
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OK 03 IInanupoBath u
peaT30BhIBAT

coOCTBEHHOE

NpodeCCHOHATLHOE W JIMYHOCTHOE
pa3BUTHE, IPEANPHHUMATEIIBCKYFO
NesTeIbHOCTh B TIPO(ECCHOHATBHOM
cdepe, UCIOIb30BaTh 3HAHUS TI0
MPaBOBOW U (PMHAHCOBOM
PaMOTHOCTH B Pa3IMYHbBIX
YKHU3HCHHBIX CUTYaIUsAX

P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6

P2, Temnr 2.1, 2.2,2.3,2.4,2.511-0/c, 2.6

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

P4, Temr1 4.1,4.2,4.3,4.4,4.5,4.6,4.711-o/c, 4.8, 4.9, 4.10,
4.11

P 5, Temsr 5.1,5.2,5.3,5.4,5.5,5.6,5.7,5.8,5.9, 5.10 IT-o/c,
5.11

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 11-o/c, 6.8, 6.9, 6.10 II-
o/c, 6.11,6.12,6.13, 6.14, 6.15, 6.16, 6.17

P7,Temnr 7.1,7.2,7.3,7.4,7.5II-0/c, 7.6

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

P9, Temr1 9.1,9.2,9.3,94

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6 IT-o/c, 10.7

P11, Temsr 11.1,11.2, 11.3 IT-0o/c, 11.4, 11.5, 11.6 I1- o/c, 11.7
P12, Temsr 12.1,12.2,12.3,12.4, 12.5 IT-o/c, 12.6

TectupoBanue

VYcrHblii onpoc

MaremaTuyecKui JUKTaHT
NunuBunyansHas

camocTosTelbHas paboTa
[IpencraBienue pe3yabTaToB
NPAaKTUYECKUX paboT

3amuTa HHAUBUYaTbHBIX IPOEKTOB
KonrponsHas pabora

OK 04 D¢ddexTuBHO
B3aHMOJCHCTBOBATh U
paboTaTh B KOJUIEKTHBE U
KOMaH/JIe

P1,Temal.1,1.2,1.31I-0/c,1.4,1.5,1.6
P2, Temnr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4
P4, Temnr 4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c, 4.8,4.9, 4.10,
4.11
PS5, Temnr 5.1,5.2,5.3,54,5.5,5.6,5.7,5.8,5.9, 5.10 IT-o/c,
5.11
P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 [1-o/c, 6.8, 6.9,
6.10 IT-o/c, 6.11, 6.12, 6.13, 6.14, 6.15, 6.16, 6.17
P7,Temsr 7.1,7.2,7.3,7.4,7.511-0/c, 7.6
P 8, Temur 8.1, 8.2, 8.3, 8.4, 8.5
P9, Tems 9.1,9.2,9.3,94
P 10, Temnr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6 IT-o/c, 10.7
P11, Temer 11.1,11.2, 11.3 I1-0/c, 11.4,11.5, 11.6 IT- o/c, 11.7
P12, Temsr 12.1,12.2,12.3, 12.4, 12.5 I1-0o/c, 12.6

TectupoBanue

VYerHbll onpoc

MaremaTuyecKui JUKTaHT
NunuBryansHas caMOCTOSITEIbHAS
pabota

[IpencraBnenue pe3ybTaToB
MPAKTUYECKHUX paboT

3amuTa UHAUBUIYaJIbHBIX TPOCKTOB
KonTponbnas pabota
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OK 05 OcyuiecTBisITh YCTHYIO U
MMCbMEHHYI0O KOMMYHUKAIUIO Ha
rOCyIapCTBEHHOM SI3BIKE
Poccuiickoit denepaiuu ¢ yuetom
0CcOOEHHOCTEH COLMANBHOTO U
KyJIbTYPHOI'O KOHTEKCTa

P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6

P4, Tems1 4.1,4.2,4.3,4.4,4.5,4.6,4.711-o0/c, 4.8, 4.9, 4.10,
4.11

P 5, Temnr 5.1,5.2,5.3,54,5.5,5.6,5.7,5.8,5.9,5.10
IT-o/c, 5.11

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-0/c, 6.8, 6.9,
6.10 IT-o/c, 6.11, 6.12, 6.13, 6.14, 6.15, 6.16, 6.17
P7,Tems 7.1,7.2,7.3,7.4,7.5II-0/c, 7.6

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

P9, Temr1 9.1,9.2,9.3,94

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6 IT-o/c, 10.7
P11, Temer 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, 12.5 I1-o/c, 12.6

TectupoBanue

VYcrHblii onpoc

MaremaTuyecKui JUKTaHT
NunuBunyansHas

camocTosTelbHas paboTa
[IpencraBienue pe3yabTaToB
NPAaKTUYECKUX paboT

3amuTa HHAWBUYaIbHBIX TPOEKTOB
KonrponsHas pabora

OK 06 IIposiBiATh rpaxk1aHCKoO-
MaTPUOTHYECKYIO TTO3UIIHUIO,
JIEMOHCTPUPOBATh OCO3HAHHOE
[MOBE/ICHUE HA OCHOBE
TPaJUIIMOHHBIX POCCUMCKUX
TyXOBHO-HPABCTBEHHBIX IIEHHOCTEH,
B TOM YHCJIE€ C yUETOM FapMOHU3AIUU
MEXHaIMOHATBHBIX U
MEXPEJIUTMO3HbIX OTHOIICHUH,
MPUMEHSATh CTaHIaPTHI
AHTUKOPPYILHUOHHOTO MOBEACHUS

P1,Temal.1,1.2,1.31I-0/c,1.4,1.5,1.6

P4, Temn14.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c, 4.8,4.9,
4.10,4.11

PS5, Temsr 5.1,5.2,5.3,54,5.5,5.6,5.7,5.8,5.9,5.10
IT-o/c, 5.11

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 [1-o/c, 6.8, 6.9,
6.10 IT-o/c, 6.11, 6.12, 6.13, 6.14, 6.15, 6.16, 6.17

P7, Temnr 7.1,7.2,7.3,7.4,7.5I1-0/c, 7.6

P12, Temsr 12.1, 12.2, 12.3, 12.4, 12.5 IT-o/c, 12.6

TectupoBanue

VYerHbli onpoc

MaremaTuuecKuil TUKTAHT
NunuBryansHas caMOCTOSITEIbHAS
pabota

[IpencraBnenue pe3yabpTaToB
MPAKTUYECKHUX padoT

3amuTa UHAUBHUIYaJIbHBIX TPOCKTOB
KonTponbnas pabota

OK 07 ConeiicTBOBaTh COXPaHEHUIO
OKpY’Kalollen cpeapl,
peCypcocOEpeKeHHUIO,
3¢ (HeKTHBHO AeCTBOBATH B
Ype3BBIYANHBIX CHTYAITHSIX

P1,Temal.l, 12, 1.31I-0/c, 1.4, 1.5, 1.6

P2, Temnr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6

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

P4, Temnr 4.1,4.2,4.3,4.4,4.5,4.6,4.7I1-0/c, 4.8, 4.9, 4.10,
411

PS5, Temsr 5.1,5.2,5.3,54,5.5,5.6,5.7,5.8,5.9, 5.10 IT-o/c,
5.11

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 II-
o/c,6.11,6.12,6.13,6.14, 6.15, 6.16, 6.17

P7,Temsr 7.1,7.2,7.3,7.4,7.5I-0/c, 7.6

P8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5

TecTtupoBanue

YcTHBIN onpoc

MaremaTndeckuii JTUKTAHT
NunuBunyanpHas

camocTosTelbHas paboTa
IIpencraBnenue pe3yabTaToB
MPAKTUYECKUX paboT

3amuTa UHAUBUAYAJIbHBIX TPOEKTOB
KontponbHas padota
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OK 09. ITonp3oBatbes
npoecCHoHaIbHON TOKyMEHTAIueH Ha
FOCYJapCTBEHHOM U MHOCTPAHHOM SI3bIKE

P1,Temal.1,1.2,1.3,I1-0/c, 1.4,1.5,1.6

P2, Temnr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6

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

P4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c, 4.8,4.9, 4.10,
4.11

PS5, Temnr 5.1,5.2,5.3,54,5.5,5.6,5.7,5.8,5.9, 5.10 IT-o/c,
5.11

P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o0/c, 6.8, 6.9, 6.10 I1-
o/c, 6.11,6.12, 6.13, 6.14, 6.15, 6.16, 6.17

P7, Temn 7.1,7.2,7.3,7.4,7.5I1-0/c, 7.6

P 8, Temur 8.1, 8.2, 8.3, 8.4, 8.5

P9, Temsr 9.1, 9.2,9.3,9.4

P 10, Temnr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6 I1-o/c, 10.7

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, 12.5 I1-o/c, 12.6

TectupoBanue

YerHbll onpoc

MareMaTH4ecKuil TUKTAHT
NunuBuayanbHas

CaMOCTOSITeNIbHAs paboTa
[IpencraBnenue pe3yabpTaToB
MPaKTUYECKUX padoT

3amuTa UHIUBUAYaJIbHBIX TPOCKTOB
KontposbHas padota

[1K 1.1 OcyuiecTBasTh JUarHOCTUKY
CHCTEM, y3JI0B U MEXaHHU3MOB
aBTOMOOMJIbHBIX JBUTaTEIeH

[1K 2.1 OcyuecTBisTh JUarHOCTUKY
PIEKTPOOOOPYAOBAHUS 1
HJIEKTPOHHBIX CUCTEM aBTOMOOMIIEH
[1K 3.1 OcyuiecTBisITh JUATHOCTHKY
TPAaHCMMCCHH, XOJ0BOM YacCTH U
OpraHOB YTNPaBJIEHUS aBTOMOOMIICH

P1,Temal.1, 1.2, 1.3, II-0/c, 1.4, 1.5,

P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6

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

P4, Teme1 4.1, 4.4,4.5,4.6,4.7I1-0o/c,4.11

PS5, Temnr 5.1, 5.5,5.6,5.7,5.8,5.9, 5.10 IT-o/c, 5.11

P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.7 I1-o/c, 6.9, IT-o/c, 6.11,
6.12,6.13,6.14, 6.15, 6.17

P 7, Temsr 7.1,7.2,7.3,7.51-0/c, 7.6

P 8, Temsr 8.1, 8.5

P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4, 11.5, 11.6 IT- o/c, 11.7
P 12,12.51II-0/c

TectupoBanue

VYerHbll onpoc

MaremaTuuecKknii TUKTAHT
NunuBunyanpHas

camocTosiTelbHas paboTa
IIpencraBnenue pe3yabTaToB
MPAKTUYECKUX paboT

3almuTa UHAUBUAYAJIbHBIX TPOEKTOB
KonTponbhas padbota

IIK 1.2 OcymecTBiIATh TEXHUYECKOE
00CITyKUBaHUE aBTOMOOMJIbHBIX|
nBUraTee COTJIACHO
TEXHOJIOTMYECKOM IOKYMEHTalluU
K 1.3 [IpoBouTe  peMOHT
PA3IMYHBIX TUIOB JBUTaTelel B
COOTBETCTBUM C TEXHOJOTHYCCKOU
TOKYMEHTalUEN

I1K 3.2. OcymecTBIsITh TEXHUYECKOE

P 1, Temal.1, 12, 1.3, TI-o/c, 1.4, 1.5,

P2, Temnr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6

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

P4, Temsr 4.1, 4.4,4.5, 4.6, 4.7 I1-o/c, 4.11

P 5, Temsr 5.1, 5.5,5.6,5.7,5.8,5.9,5.10 IT-o/c, 5.11

P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.7 I1-0o/c, 6.9, I1-o/c, 6.11,
6.12,6.13,6.14, 6.15, 6.17

P7, Temst 7.1,7.2,7.3, 7.5 I1-0/c, 7.6

P 8, Temsr 8.1, 8.5

TecTtupoBanue

YcTHBIN onpoc

MaremaTndeckuii JTUKTAHT
NunuBunyanpHas

camocTosTelbHas paboTa
IIpencraBnenue pe3yabTaToB
MPaKTUYECKUX padboT

3amuTa UHAUBUAYAJIbHBIX TPOCKTOB
KonrposnsHast pabora
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00CITyKUBaHUE TPaHCMUCCHUH,
XOJI0BOM 4acTu u OpraHoB
yIpaBJIeHUS aBTOMOOMJIEH COTJIacHO
TEXHOJOTUYECKON JOKYMEHTAIU!

I[IK 4.3 IlpoBoauTh  OKpacKy]

ABTOMOOMIIBHBIX KYy30BOB

P11, Temsr 11.1,11.2,11.3 IT-0/c, 11.4, 11.5, 11.6 I1- o/c, 11.7
P 12, 12.5 1-o/c
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