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Pabouas mporpamma yueOHoro npeamera YI1.07 MatemaTtuka pazpaboTana
B COOTBETCTBHUU CO CIEAYIOIMMHU HOPMATUBHBIMU JJOKYMEHTaMMU:

- @epepanbHbii 3ak0H «O0 00pazoBanuu B Poccuiickoit deaeparum» OT
29.12.2012 N 273-®3;

- [Ipuka3z MunucrepcTBa 00pa3zoBanus u Hayku Poccuiickont denepamnnu ot
17 mas 2012 1. Ne 413 «O06 ytBepkaeHun ¢eaepaabHOro ToCyIapCTBEHHOTO
00pa30BaTeNbLHOTO CTAHAAPTa CPEeIHEro o0Iero oopa3oBaHus» ¢ U3MEHEHUSIMU U
nonoyiHeHusIMA OT 29 nexabps 2014; 31 nekabps 2015 r., 29 urons 2017 r., 11
nekadbpst 2020 r., 12 aBrycra 2022 r.;

- [lucemo MunuctepctBa o6pazoBanusi u Hayku Poccum ot 17.03.2015 N
06-259 «O HampaBneHun AOpaOOTaHHBIX PEKOMEHIAIMNA TI0 OpTraHU3aINH
NOJly4YEeHUs  CpedHero  odmero oOpa3oBaHMsi B Ipeleidax  OCBOEHUS
00pa30BaTeNbHBIX IPOrpPaMM CpPEIHErO MpodeccuoHaIbHOTO 00pa3oBaHus Ha Oase
OCHOBHOro 00mero oOpa3oBaHHs C Yy4YETOM TpeOOBaHMIl  (eaepanbHbIX
rOCy/IapCTBEHHBIX 00Pa30BaTENbHBIX CTAHAAPTOB M MOJyYaeMOW MpoQeccuu Hiu
CIEUAIBHOCTH CPEIHETO MTPOPECCHOHATIEHOTO 00pa30BaAHUS»;

- ITucekmo MunncrepctBa npocsemenusi Poccun ot 20.07.2020 Ne 05-772
«O HampaBJIEHUU UHCTPYKTUBHO-METOANYECKOTO MHUChbMay;

- Ilpuka3z MunucrepctBa npocsemienus Poccun ot 22.03.2021 Ne 115 «O6
yrBepxkaeHun llopsaka opraHuzamum W OCYLIECTBJICHHS 00pa3oBaTeIbHOU
NEeATEIbHOCTH MO  OCHOBHBIM  00IlIe0Opa3oBaTelbHBIM  IporpamMmaMm -
oOpa3zoBaTeIbHBIM MpOrpaMMaM HayajJbHOTO OOIEero, OCHOBHOTO OOIIEro u
cpenHero o6mero oOpa3oBaHus» (3apeructpupoBaH B Munrocte Poccun
20.04.2021, peructpaunonubiii Ne 63180);

- Ilpukaz MunucrepctBa mpocBenieaust PO ot 24.08.2022 Ne 762 «O6
yrBepxkaeHun llopsiaka opraHu3anud W OCYLIECTBJICHHS 00pa30BaTeIbHOU
JeSATEILHOCTH 10 00pa30BaTeNIbHBIM MPOTPAMMaM CPEIHEr0 MPOPEeCCUHOHATBHOTO

o0Opa3oBaHUs;



- IIpuka3z MunucrepctBa npocsemienus PO or 18 mas 2023 r. N 371 «O6
yTBEpKJIeHUH (denepanbHO 00pa30BaTENbHON MPOTpaMMbl CPEIHEro OOIIero
oOpa3oBaHUs;

- IIpuka3 MunucrepctBa npocsenieHus Poccun ot 27.12.2023 Ne 1028 «O
BHECEHUU HM3MEHEHUN B HEKOTOphIE NpUKa3bl MUHHCTEpCTBA 00pa30BaHUS U
Hayku Poccuiickon ®@epepanum u MunHucTepcTBa mnpocsemieHus Poccuiickon
®denepanuu, Kacaroumecs (enepaibHbIX TOCYJApPCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJAPTOB OCHOBHOT'O OOIIEro oOpa3oBaHUs U CpPEAHEro oOIIero oopa3zoBaHUS
(3apeructpupoBad B Muntocte Poccuu 02.02.2024, peructpanuionnsiit Ne 77121,
BcTynaet B cuity ¢ 01.09.2024);

- IIpukaz MunucrepctBa npocsemenuss Poccun ot 01.02.2024 Ne 62 «O
BHECEHMM W3MEHEHHU B HEKOTOpbIE IpUKa3bl MUHHCTEpCTBA MPOCBEMICHUS
Poccuiickoii  @epepaumu, Kacatommecs — (enepanbHbIX — 00pa3oBaTEIbHBIX
MporpaMM OCHOBHOTI'O OOIIEr0 OOpa30BaHMS UM CPEIHETO OOIIero 0Opa3oBaHUS
(3apeructpupoBan B Muntocte Poccun 29.02.2024, peructparmonnbiii Ne 773780,
ctynaet B cuity ¢ 01.09.2024);

- [Ipukaz MununctepctBa npocsenieHus Poccun ot 19.03.2024 Ne 171 «O
BHECEHUM HU3MEHEHMM B HEKOTOpbIe TMpuKa3bl MUHUCTEpCTBA MNPOCBEIICHUS
Poccuiickoii  @epepauun, Kacatouecs — (denepanbHbIX — 00pa30BaTEIbHBIX
IporpaMM HavdaJIbHOTO 001Iero oO0pa3oBaHus, OCHOBHOT'O OOIIEro oOpa3oBaHUs U
cpeaHero oOmero oOpa3oBaHus» (3aperucTpupoBaH B MuHiocte Poccuu
11.04.2024, peructpanmonnsiii Ne 77830, Bcrynaet B cuiny ¢ 01.09.2024);

- ®I'OC CIIO no cnemuansHoctr 19.02.12 TexHomorus MPOAYKTOB
MATAHUS YKUBOTHOTO MIPOUCXOXKICHUSI, YTBEPKIEHHBIN [Tpukazom
Munnpocsemenust Poccun Ne 343 ot 18 mast 2022 ropa;

- OcHoBHass mnpodeccuoHanbHas oOpa3oBaTelbHas IporpaMma IO
cnemanbHocT  19.02.12  TexHosiorusi MNPOAYKTOB MUTAHUA  YKUBOTHOTO

MPOUCXOXKICHHUS, YyTBepkACHHass mnpukazoMm aupektopa ['AIIOY  HCO

«HKTIIITulD» ot 29.08.2025 r Ne 290;



- PaGouas nporpamma Bocniutanus 'AIIOY HCO «HKIIIIull» k OIIOII no
cnenuanbHocT  19.02.12  TexHomoruss NOPOAYKTOB MNHUTaHUSA  >KUBOTHOTO
MIPOUCXOXKICHNUS,

- Ilpumepnas pabouasi mporpamMmma oOIIe00pa30BATENBHON JUCIUTIIMHBI

«MartemaTuka» s HOpodeCCHOHANIBHBIX  00pa30BaTElIbHBIX  OpraHU3aluH,

yTBEpKIeHHAs MPOoTOKoJoM Ne 13 ot 29.09.2022 r. ®I'BOY AI10 UPIIO.

Opranu3zanus pa3paboTUuK: l'ocynapctBenHoe aBTOHOMHOE
npodeccuonanbHoe oOpaszoBarenbHOe yupexaeHnue HoBocuOupckoit obnactu

«HoBocuOupcKuii KoUK MUIIEBOM MPOMBIIIJIEHHOCTH U MEPEPadOTKID)

CocraBurens__3arypckasd AHHa AJjekcaHJIpOBHA, IpenojaBaTedb MEPBOU
KBIM(PMKAIMOHHON KaTEropuu
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1. OBIIIASI XAPAKTEPUCTUKA PABOYEN ITPOI'PAMMBI
YUYEBHOI'O ITPEJMETA VYII.07 MaremaTuka

1.1. Mecro  y4eOHOrOo mpeaMera B  CTPYKType  OCHOBHOIl
00pa3oBaTe/IbHOI MPOTrPAMMBI

VYueOusiit npeamer  YII.07 MaremaTuka sBiseTcs 005S3aTeIbHON YaCThIO
00111e00pa30BaTEIbHOIO LHUKJIA y4eOHOTO IJIaHA OCHOBHOM MpOQecCHOHANTbHON
oOpazoBarensHOil porpammbel  CITO (OITOII CTIO) B coorBercTBUU ¢ PI'OC no
cnenuasbHOocTH  19.02.12  TexHonmoruss NOpOAYKTOB INHUTAHUSA  YKUBOTHOTO
MIPOUCXOKICHHUS

1.2. e u miIaHUpPyeMble pe3yJIbTaThl 0CBOEHHUSI Y4eOHOTI0 NpeaMeTa:

1.2.1. Ilesiu yuyeOHOTO MpeaMeTa

Conepxanue mporpaMmbl  ydyeOHoro mpeamera YII.07 Maremaruka
HaIlpaBJIEHO Ha JOCTH)KEHUE CIEAYIOMIMX LEeIeH:
- obecnieuenre chOPMUPOBAHHOCTHU MPECTABICHUN O COLMAIBHBIX, KYJIbTYPHBIX U
HUCTOPUYECKHX (DAKTOpax CTAHOBIICHUS MaTEMATHUKHU;
- obecnieyeHue CPOPMUPOBAHHOCTU JIOTMYECKOTO, aJITOPUTMHUYECKOTO U
MaTeMaTUYECKOTO MBIILJICHHUS;
- obecnieyeHue chOPMUPOBAHHOCTH YMEHUIN MIPUMEHSTH NMOJYUYCHHBIC 3HAHUS NPU
pElIeHNU Pa3JInUHbIX 3a]1a4;
- obecrieueHre CHOPMHUPOBAHHOCTH MPEJCTABICHUN O MaTeMaTHUKE KaK YacTu
00I11eueIOBEYECKON KYJIbTYpPhl, YHUBEPCAIbHOM SI3bIKE HAYyKH, IO3BOJISIONIEM
OMUCHIBATh U U3yYaTh PEAJIbHBIEC MPOLECCHI U SBJICHMUS.

1.2.2. Ilnanupyembie pe3yJibTATHI OCBOCHUSI Y4YeOHOrO IpeaMera B
coorBercTBUM ¢ PI'OC CIIO n Ha ocHoBe ®PI'OC COO

PesynbraTom ocBoenust yuebnoro npeamera YI1.07 Maremaruka Ha ypoBHE
cpeaHero obmiero obpasoBaHus B cooTBeTcTBUM ¢ TpeboBanusmu OI'OC CIIO
ABJsieTCS (POPMHUPOBAHUE U PA3BUTHE COOTBETCTBYIOIIMX OOLIMX KOMIIETEHIIUM

(mamee OK) wm npodeccuonanbubix  kommereHiui  (manee  I1K).



Ko n HaumeHoBanue
(bOpMHUPYEMBIX KOMITETCHITHI

[Inanupyemslie pe3ysbTaThl OCBOCHUS IIPEAMETA

Oo6mue

[IpenmerHbie

OK 01 Broibuparb crnocoOb
perteHus 3a1a4
npodeccnoHaTBEHOMI
JeSTEITbHOCTH
PUMECHUTEIBHO

K Pa3JINYHBIM KOHTEKCTaM

JIngHOCTHEIC PE3YIbTAThI TPYAOBOI'O BOCIIMTAHUA:

TOTOBHOCTh K TpPYydy, OCO3HaHHEC IIEHHOCTH
MacTepCTBa, TPYIOII00UE;
TOTOBHOCTD K AKTHBHOM JeATeILHOCTH

TEXHOJIOTMYECKOM M COLMAJIbHOM HAIIPaBJICHHOCTH,
CHOCOOHOCTh ~MHUIIMHPOBATh, IUIAHUPOBATH U
CaMOCTOSITEITLHO BBITIOJHATH TAKYIO ICATEIHHOCTB;
MHTEPEC K pa3Iu4HbIM cepaM mpodheccuoHanbHOMI
NEeSATCIbHOCTH, YMEHHE COBEpIIATh OCO3HAHHBIM
BBIOOp Oyaymieil mpodeccuu M peaan30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TUTAHEI.

MeranpeameTHble pe3yabTaThl OBJIAJICHUS
YHUBEPCAIbHBIMU  PETrYJATHUBHBIMU  JIEHCTBUSIMHU
CaMOOPraHU3aLuN:

CaMOCTOATENIBHO  COCTAaBJATh  IJIAH  PEIICHMS

npoOJeMbl € Y4eTOM HMEIOIIUXCS  PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUN;
JlaBaTh OLIEHKY HOBBIM CHUTYalUsM;

paciipsaTh paMKd y4eOHOro MpeaMeTa Ha OCHOBE
JIMYHBIX [IPEANIOYTEHUN;

croco0cTBOBaTh (OPMUPOBAHUIO M MPOSBIICHUIO
IIMPOKON SPYIUIMHU B pa3HbIX OONACTIX 3HAHHM,
MIOCTOSIHHO TIOBBIIIATh CBOM 00pa3oBaTeNbHBIN U
KYJIbTYPHBIN YPOBEHb.

Bnagenue MeromaMu J0Ka3aTeNbCTB, aJTOPUTMAaMU PELLIECHUs
3ama4y; yMmeHue GOpMyIHpOBAaTh OMpPENEICHUs, AaKCUOMBI U
TEOpPEMbl, TMPUMEHITh  UX, MPOBOJAUTH  JOKA3aTEJbHbIC
paccyXJIeHHs B XOJI€ peLlEHUs 3a1au.

YMeHne omnepupoBaTh MOHATUSMH: CTENEHb YHCIA, Jorapupm
YUCJIa; YMEHUE BBINOJHATH  BBIUMCICHUE 3HAUYCHUH U
npeoOpa3oBaHusl BBIPAKEHUH CO CTEMECHAMU M JIOrapupMamH,
npeoOpa3oBaHus JPOOHO-PALIMOHAIBHBIX BHIPAKECHUH.

OK 02 Hcnonb3oBath
COBpPEMEHHBIE CpeacTBa
TIONCKaA, aHaJM3a u
HUHTEPIPETAIINH
nHpopManuu, u
MH(pOPMAaLMOHHBIE

TCXHOJIOTHH AJIA BBINTOJTHCHUS

JImgHOCTHEIC pE3yiabTaThl MIEHHOCTH HAYYHOI'O

MTO3HAHUS:
c(hOpMUPOBAHHOCTh MHPOBO33pPEHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YpPOBHIO

pa3BUTHUS HayKd U OOLIECTBEHHOW MPaKTHKH,
OCHOBaHHOTO Ha Jaore KYJBTYP,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEr0 MecTa B

YMeHue ONEepHUPOBATH MTOHSATUSMH: panroHaNbHbIE,
HpPALMOHAIIBHEIE, [IOKa3aTeNIbHbIE, CTEIICHHBIE,
jJorapu@mMuyueckue,  TPUTOHOMETPUUECKHE  YpaBHEHHUS U

HEPaBEHCTBA, X CUCTEMBI.
VYMeHue omnepupoBaTh TMOHATUSAMH: (QYHKIHS, HEHNpPEpbIBHAS
GyHKUMSA, TPOU3BOJHASA, IEpBOOOpasHas,  OIpeIeIeHHBIN
MHTErpall; yMEHHE HaXOJWTh IPOM3BOJHBIC 3JIEMEHTAPHBIX




3azaq npodeccnoHabHOM
JEATSIbHOCTH

MIOJIMKYJIbTYPHOM MUPE;

COBEPILEHCTBOBAHUE SI3BIKOBOW W YHUTATEIIbCKOM
KYyJIbTYpbl KaK CpEACTBa B3aUMOJCHCTBHS MEKIY
JIIOZIbMHU U IIO3HAHUS MUPA;

OCO3HaHUE LEHHOCTHM HAy4YHOM JEATEIbHOCTH,

T'OTOBHOCTB OCYIICCTBJIATDH IMMPOCKTHYIO n
HCCICO0BATCIIbCKYIO JCATCIIBHOCTD
HHAUBUAYAJIBHO U B I'PYIIIIC.

MeTaHpeIlMeTHBIe PE3YIbTAThI OBJIaICHUA

YHUBEPCATbHBIMU Y4EOHBIMH TO3HABaTEIbHBIMU
JNEHCTBUAME pabOThI ¢ HH(OPMAIIACH:

BIIA/IETh HABBIKAMHU TOJY4YeHHs HHQOpPMAIUH U3
HUCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITENILHO
OCYILIECTBIIATH MOKCK, aHAJIN3, CHCTEMAaTU3ALUI0 U
UHTEpIpeTauio HHHOPMaIUU Pa3INYHbIX BUJOB U
¢bopM npencTaBieHMs;

OLICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTD
uHpoOpMalMK, €€ COOTBETCTBHE IPAaBOBBIM H
MOPaJIbHO-ITHUYECKUM HOPMaM;

UCMOJb30BaTh CpPEACTBA HMH(DPOPMALMOHHBIX U
KOMMYHHMKAI[MOHHBIX TEXHOJOTUH B pPELICHUH
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpraHM3allMOHHBIX  3aJad C  COOJIIo/IeHHEM
TpeOOBaHUI HPrOHOMHUKHU, TEXHUKH O€30MacCHOCTH,
TUTHUEHBI, pecypcocOepexeHHs, MpaBOBBIX U
THUYECKUX  HOpPM, HOPM  HMH(POPMALMOHHOM
0€30ITacHOCTH;

BIIAJICTh HAaBBIKAMU PACIO3HABAHMSI M 3aIIUTHI
uHpopmanuy, HHPOPMALIMOHHOW 0€30MacHOCTH
JIMYHOCTH.

(GyHKUIMH, UCTIONB3Ysl CIPAaBOYHBIE MaTepHajbl; UCCIEAOBATH B
IPOCTEHIINX cilydasiX (DyHKIMM Ha MOHOTOHHOCTb, HaXOAWUTh
HauOoNbIIMEe ¥ HAMMEHBIIME 3HauYeHUs (YHKIUA; CTPOUTH

rpapuKd  MHOTOWIEHOB C  MCIIOJIb30BaHUEM  almapara
MaT€MaTHYECKOr0 AaHaJIM3a; IPUMEHATH IPOM3BOJHYIO IIPU
peuieHUW  3aJa4  HA  JBWJKCHME,  pellaTb  IIPAKTUKO-

OPHUCHTHPOBAHHBLIC 3ada4Yd Ha HAuOOJIbIINE W HAWMCHBIINE
3HAYCHH, HAa HAXOKACHHUC ITYTH, CKOPOCTU U YCKOPCHUA.




OK 03 IInanupoBarb H
peann30BBIBaTh COOCTBEHHOE

JIngHOCTHEIC PE3YIbTAThI AYXOBHO-HPAaBCTBCHHOT'O
BOCIIUTAaHUA:

YMeHue omnepupoBaTh MOHATHUAMHU: palMOHAIbHAs (DYHKITHS,
MOKa3aTeabHas byHKIHS, CTENEHHAas byHKIMS,

npodeccruoHaIbHOE U | ChOPMHPOBAHHOCTh ~ HPABCTBEHHOTO  CO3HAHMS, |Jorapudmuueckas (yHKIHSA, TPUTOHOMETpUYECKHe (YHKIIHH,
JUYHOCTHOE pa3BUTHE, | ITUYECKOTO MIOBEICHUS; oOpaTHble (YHKLUUHU; YMEHHME CTPOUTh TIpapUKd H3YYEHHBIX
IIpeAPUHUMATEIBCKYIO CIOCOOHOCTh OIEHMBATH CHTYAlMI0 W MPUHUMATH | QYHKIMHA, HCIIONB30BaTh TpapUKu MPH U3y4YEHHH MPOIECCOB U
JESTEILHOCTD B|OCO3HaHHbIC  PEIICHUS,  OPHEHTUPYSICh  Ha|3aBUCUMOCTEH, INpH pelIeHuH 33a7ady U3 JAPYruX Yy4eOHBIX
npodeccuoHanbHONH  cepe, | MOpalbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH; MPEIMETOB U 3a]1a4 U3 PEaNbHOM )KU3HU; BBIPAXATh POpMyJIaMu
UCIOJIb30BaTh  3HAHMS IO |OCO3HAHME JIMYHOIO BKJI3JAa B  IOCTPOEHUE | 3aBUCUMOCTH MEXKY BEIUUMHAMM.
(UHAHCOBOW TPaMOTHOCTH B |YCTOWYHMBOTO OYIyIIETo; YMeHue peurath TEKCTOBBIE 337a4l Pa3HbIX TUIIOB (B TOM YHCIIE
pa3IMYHbIX YKU3HEHHBIX | OTBETCTBEHHOE OTHOIIEHUE K CBOMM POAMTENSIM U |HA MPOLEHTHI, 10JU U YacTH, Ha JIBUXKEHHUE, paboTy, CTOUMOCTh
CUTYaLUAX (W) ApYrUM YieHaM CEMbH, CO3JIaHHIO CEMbH Ha |TOBApOB M YCIYyr, HAJOTH, 3aJa4d W3 O0JacTH YIpaBIICHUS

OCHOBE  OCO3HAHHOTO  IPHUHATUSA  LEHHOCTEH | IMYHBIMU U CEMEMHBIMHU (PMHAHCAMM); COCTABIISTh BBIPAKCHMS,

CEMEMHON U3HU B COOTBETCTBUU C TPAJAMLIUSIMHU | ypaBHEHMsI, HEPABEHCTBA U MX CHCTEMbI IO YCIIOBHUIO 3a/a4H,

HaponoB Poccun. HCCIIEI0BATh MIOJIyYE€HHOE pelieHne " OLICHUBATh

MertanpeameTHbie pe3yJIbTaThI OBJIa/IEHUS | IPAaBAONO00HOCTh PE3yIbTATOB.

YHHUBEPCAIbHBIMU  PETrYJISTUBHBIMUA JCUCTBUAMMU

CaMOOpTraHU3alUH:

CaMOCTOSITEJIBHO OCYLIECTBJIATH IO3HABATEJIbHYIO

NeSITENIbHOCTh, BBISABIATH MPOOJIEMBI, CTaBUTh U

(bopmynupoBaTh COOCTBEHHBIE  33jJa4yd B

o0pa30BaTeNbHON JAESITEIbHOCTH U KU3HEHHBIX

CUTYaLUsX;

CaMOCTOSITENIbHO ~ COCTAaBJISITh  IJIaH  pPEIICHUS

npoOJeMBl € Y4eTOM HMEIOIIMXCS  PECypCoB,

COOCTBEHHBIX BO3MOKHOCTEW U MIPEOUTEHUII;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

croco0cTBOBaTh (OPMUPOBAHUIO M MPOSBIICHUIO

IIMPOKON SPYIUIMM B pa3HbIX OONACTIX 3HAHMIA,

MTOCTOSIHHO MOBBIIIATH CBOM
OK 04 D¢ dexTuBHO | MeTanpenMeTHbIE pe3yabTaThl OBIIQ/ICHUS | YMEHUE ONEepUpOBaTh MOHATHUAMU: CpelHee apupMeTHdecKoe,
B3aMMOJCICTBOBATH U | yHUBEPCAIbHBIMU KOMMYHHUKaTUBHBIMM | MEIMaHa, HauOoJiblllee M HaWMEHbIEE 3HAYEHUs, pa3Max,

paboTaTh B KOJJICKTUBE U
KOMaH/1e

JIEVCTBUSIMU COBMECTHOU N€ATEIHHOCTH:
MOHMMAaTh W  WCHOJIb30BAaTh  INPEHMYIIECTBA

JUCTIEPCHsl, CTAHIAPTHOE OTKIIOHEHHUE YHCIOBOTO Habopa.
YMeHue  u3BleKaTh,  HMHTEPHPETUPOBATH  HHGOOpMALHIO,

9




KOMAaHIHOW ¥ MHIAMBHyaTbHOIN paboThI;
IIPUHUMATHh LEIM COBMECTHOM JIEATENBHOCTH,
OpraHU30BbIBATh U KOOPIMHUPOBATH ACUCTBUSA IO
€c JOCTIKEHHUIO: COCTaBJIATh IIIaH JEHCTBHIA,
pacupeneaTb poJid ¢ y4eTOM MHEHHUM Y4aCTHUKOB,
00CyX/1aTh pe3yJbTaThl COBMECTHOM palboTHI;
OLICHMBATh Ka4€CTBO CBOETO BKJIAJa M KaXAOrO
y4yaCTHHKAa KOMaHAbl B OOIIMH pe3ynbTaT Mo
pa3pabOTaHHBIM KPUTEPHUSIM.

MeranpenmeTHbie pe3yJIbTaThI OBJIAJICHUS
YHUBEPCaIbHBIMHU KOMMYHHKAaTUBHBIMU
JEeUCTBUSAMH OOLICHUS:

pacro3HaBaTh HEBEpOAIbHBIE CPEACTBA OOILEHUS,
[IOHUMATh  3HAY€HUE  COLMAIBHBIX  3HAKOB,
pacrno3HaBarThb MPEATIOCHUIKH KOH(JIMKTHBIX
CUTyallui ¥ cMATYaTh KOH(IIMKTHI,
apryMEHTUPOBAHHO BECTH JUAJIOT, YMETh CMAI4aTh
KOH(UIMKTHBIE CUTYallUH.

NpPECTaBICHHYI0 B Ta0nMuax, Ha JguarpaMmax, rpapukax,
OTPaXKAIOIIYI0 CBOWCTBA PpEAJBHBIX IIPOLECCOB U SIBJICHUIA,
MPEACTABIATh WHPOPMALUIO C MOMOIIBIO TaOIHIl M JHarpaMu;
UCCIIe0BaTh CTAaTUCTHYECKHWE JaHHble, B TOM YHCIE C
MPUMEHEHHEM Tpa@UUECKUX METOAOB U SJIEKTPOHHBIX CPEJICTB.

OK 05 OcymiecTBasTh
YCTHYIO U IUCbMEHHYIO
KOMMYHMKAIUIO Ha
roCy1apCTBEHHOM SI3bIKE
Poccuiickoit @enepanyu ¢
y4ETOM OCOOCHHOCTEN
COLIMAJIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

JInaHOCTHEIE pe3ynbTaTh
BOCITUTAHHUS:
CpopMHUPOBAHHOCTh POCCHUICKON  Tpa)kJTaHCKOMN
UJIEHTUYHOCTH, MATPUOTU3MA, YBAKEHUS K CBOEMY
HapoJy, UYyBCTBAa  OTBETCTBEHHOCTH  TeEpe
Ponunoii, ropnoctu 3a cBoil kpai, cBoro Ponuny,
CBOM SI3BIK M KYJIBTYPYy, NMPOILIOEC W HACTOSIIEE
MHOT'OHAIIMOHAJILHOTO Hapoaa Poccum.
OCTETUYECKOT0 BOCITUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHpY, BKIOYas
ACTETUKY OBITa, HAYYHOTO W TEXHUYECKOTO
TBOpYECTBa, CIIOPTa, Tpyda U OOIIECTBEHHBIX
OTHOIIICHUH;

TOTOBHOCTh K CaMOBBIPOKEHHUIO B PAa3HBIX BUJAX
HWCKYCCTBA, CTPEMJICHUE TMPOSBIISITh KadyecTBa

MaTPUOTUYECKOTO

YMeHune omnepupoBaTh INOHATUSAMH: CIy4alHBIA OHBIT U
ciiyyailHoe COOBITHE, BEpPOSITHOCTh CIYYalHOTO COOBITHS,
YMEHHE  BBIUHCIATH  BEPOATHOCTH C  HMCIHOJIb30BAaHUEM

rpadUUecKux METOAOB; NPUMEHATh (OPMYIBl CIOXKEHHUS U
YMHOXEHHST BEPOSTHOCTEH, KOMOMHATOPHBIE (DAKTHI U POPMYITBI
IIpM pPELIEHUM 3aJa4; OLIEHWBATh BEPOSTHOCTH pEAIbHBIX
COOBITHI; 3HAKOMCTBO CO CJIy4allHBIMM BEJIIMYMHAMH; yYMEHHE
NPUBOAMUTH TPUMEPHI TPOSBICHUS 3aKOHA OOJBIIMX YHCET B
MIPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSX.

YMeHue onepupoBaTh NOHATUSAMHU: TOUYKA, MpsiMasi, MIOCKOCTD,
MIPOCTPAHCTBO, JIBYTPaHHBIA YTOJ, CKPEIIMBAIOIIUECS TPSMBIE,
MapajuleIbHOCTh U MEPHEHAUKYISIPHOCTh  IPSMBIX U
IJIOCKOCTEM, yroyl MEXAy MPSAMBIMH, YrOJd MEXAy NOpsIMOU M
IJIOCKOCTBIO, YTOJI MEXY IUIOCKOCTSIMH, PACCTOSTHUE OT TOUYKU
JI0 TUIOCKOCTH, PACCTOSHUE MEXAYy MPSMBIMHU, paCCTOsHUE
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TBOPYECKOM JINYHOCTH.
MertanpeameTHbie
YHUBEPCAIbHBIMU
JEHCTBUSAMH OOIICHMS:
OCYIIECTBIISITh KOMMYHUKAIIMA BO Bcex cdepax
JKU3HHU,

pacro3HaBaTh HeBepOaJbHBIE CpPEJACTBA OOIIEHUS,
MIOHUMAThL  3HAYCHHWE  COIUAJILHBIX  3HAKOB,
pacrmo3HaBaTh MPEANOCHUIKU KOH(JIUKTHBIX
CUTYyaIMi ¥ CMATYATh KOH(JIMKTHI,

pPa3BEpHYTO M JIOTUYHO U3JIaraTh CBOIO TOYKY
3pEHUS C UCMOJb30BAHUEM SI3BIKOBBIX CPECTB.

PE3YIbTATHI OBJIaACHUA
KOMMYHHKATHUBHBIMHA

MEXIy TIUIOCKOCTSMH; YMEHHE HCIOJIb30BaTh IMPU PEIICHUN
3a/lad M3Yy4YeHHble (DaKThl U TEOpPEMbl IUIAHUMETPUU; YMEHUE
OLIEHUBATh pa3Mepbl O0BEKTOB OKPYKAIOILIETO MUPA.

OK 06 [IposiBsTh
IPaKJaHCKO-
MaTPUOTHUECKYIO  TTO3HITHIO,
JEMOHCTPUPOBATH
OCO3HAHHOE TIOBEJICHHEC Ha
OCHOBE TPagUIIMOHHBIX
00111e9eI0BeYeCKIX
IIECHHOCTEH, B TOM 4YHCIE C
Y4ETOM rapMOHH3AIIUN
MEKHAIMOHAJIbHBIX u
MEXPEJIUTHO3HBIX
OTHOIIICHUH, MIPUMEHSATD
CTaHIapTHI
AHTUKOPPYILUOHHOTO
MTOBEICHUS

JIN4HOCTHBIE PE3YIbTATHI TPAXKIAHCKOIO
BOCITUTAHHUS:

c(hOpMHUPOBAHHOCTH Ipa)TaHCKOU [IO3ULINH
o0OyJaroIerocsi Kak akTUBHOTO M OTBETCTBEHHOT'O
YJIeHA POCCHICKOTO OOIIECTRA;

OCO3HAHHWE CBOUX KOHCTUTYIHOHHBIX TIpaB U
00s13aHHOCTEH, YBaXKCHHE 3aKOHA U TIPABOIIOPSI/IKA;
MIPUHSATHE TPaIUIINOHHBIX HaIllMOHAIbHEIX,
00I11eYeI0BEYECKUX T'YMaHUCTHYECKUX u
JEMOKPAaTUYECKUX [IEHHOCTEH.

TOTOBHOCTH HpOTI/IBOCTOHTB NACOJIOTUUN
AKCTPEMH3MA, HaI[MOHAJIN3Ma, KceHodoouwu,
)II/ICKpI/IMI/IHaHI/II/I o COIMaJIbHBIM, pe.]'H/IFI/IOBHI)IM,
PacoBbIM, HAIIMOHAILHBIM MMPU3HAKAM.
HanI/IOTI/I'-IeCKOFO BOCIIUTAHUA .

c(OPMUPOBAHHOCTh ~POCCUHCKON  TpaKIaHCKOM
WUJICHTUYHOCTH, aTPUOTU3MA, YBAXKEHUA K CBOEMY
HAapOAy, 4YYBCTBA  OTBETCTBEHHOCTH  IIEpeN

Ponunoii, ropnoctu 3a cBoil kpai, cBoro Poauny,
CBOM A3BIK M KYJIbTYpPYy, IPOLUIOE U HACTOSIIEE
MHOTOHAIIMOHAJILHOTO Hapoa Poccuuy;

YMenune ONeprupoBaTh IMOHATHAMHU: MHOI'OIPpaHHUK, CCUYCHHC
MHOTOTpaHHHMKa, KyO, Mapajuleienumnesa, Npu3Ma, HUpamuia,
¢urypa M TNOBEPXHOCTb BpAILIEHUS, LWIMHAP, KOHYC, IIap,
cdepa, ceyeHus (GUTypsl BpalleHHs, IUIOCKOCTh, Kacarollasics
cdepbl, LUINHAPA, KOHYCA, IUIOMA b MOBEPXHOCTH MHUPAMUIBL,
NpU3MBI, KOHYCa, LWIMHJIpA, IUIolmanb cdepsl, o0beM Kyoa,
MPSIMOYTOJIBHOTO  MapajieNienunena, NUPaMUbl, I[PU3MBI,
LHWINHApA, KOHYCa, [1apa; yMeHHe U300pakaTb MHOTOTPaHHUKHU
U TOBCPXHOCTHU BpalICHHA, UX CCUCHUSA OT PYKH, C ITOMOIIBIO
YEPTEKHBIX MHCTPYMEHTOB M JJIEKTPOHHBIX CPEACTB; YMEHHE
pacrmo3HaBaThb ~ CHUMMETPUIO B IPOCTPAHCTBE;  YMEHHE
pacrno3HaBaTh IPaBUJIbHBIE MHOIOIPAHHUKH.

VYMeHme OIICPpHUPOBATH MOHATHUAMU: ABHKCHUC B IMPOCTPAHCTBE,
no/100HbIe (PUTYpPBI B MPOCTPAHCTBE; MCIIOJIB30BaTh OTHOLICHHE
wionaied MoBepXHOCTE M 00bEMOB MOJOOHBIX (GUIYp IpU
pelIeHnN 3a1au.

VYMeHre BBIYHUCIIATH reOMETPHUICCKUC BCINYHHBI (HHHHa, yroiu,
mwiomanb, 00BeM, TIUIOMAAs TOBEPXHOCTH),  HCIOJB3YS
U3y4eHHbIE (POPMYJIBI U METO/BI.
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LIEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM
CUMBOJIaM, HCTOPHYECKOMY ¥  IMPUPOIHOMY
HacleAulo, MaMATHUKAM, TpPaJULMSIM HapOJ0B
Poccun, goctmxenusim Poccum B Hayke,

HCKYCCTBE, CIIOPTEC, TCXHOJIOTHUAX U TPYIC,
H,Z[eﬁHaﬂ y6e)KI[eHHOCTL, IOTOBHOCTDL K CIIYKCHHIO
n 3amuTe OTGLICCTBa, OTBCTCTBCHHOCTh 3a €ro

cynp0y.

MeTanpeamMeTHbIe PE3YIIBTATHI OBJIAJICHUS
YHUBEPCAJIbHBIMU  PETYJISTHBHBIMH  JCHCTBUSIMU
CaMOKOHTPOJIS:

JaBaTh OIICHKY HOBBIM CHTYallUsiM, BHOCHTH
KOPPEeKTHBBl B JICATEIBHOCTh,  OIICHUBATH

COOTBETCTBHUE PE3YIBTATOB LIENSAM;
BJIQJIETh HaBBIKAMU TIO3HABATENHLHON pediekcuu

KaK OCO3HAaHHS COBEPIIAEMBIX JCHCTBUM WU

MBICIIUTENIBHBIX MPOLECCOB, HX pe3yJIbTaTOB H

OCHOBaHUM.
OK 07 CopeiictBoBaTth | JINUHOCTHBIE pe3yibTaThl DKOJIOTUYECKOIO | YMEHHE ONEpUpPOBaTh MOHATHAMU: MNPSAMOYTOJIbHAs CHCTEMA
COXPAaHEHHIO  OKpYXKaroIleH | BOCIUTaHUS: KOOpJAWHAT, KOOPAUHATEl TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA,
Cpelbl, pecypcocOepexeHnIo, | CPOPMUPOBAHHOCTD  AKOJIOTUYECKOM  KYJIbTYpBI, | CKaJIsIpHOE MPOU3BEACHUE, YIOJ MEXIy BEKTOpaMH, CyMMa
IIPUMEHSITh 3HAHUSA 00 | TOHUMaHHE BIMSHUS COLMAIBbHO-?PKOHOMHUYECKHX | BEKTOPOB, IPOU3BEICHUE BEKTOpa Ha YHUCIO; HAaXOJUTh C
M3MEHEHUU KJIUMaTa, |IpOIIECCOB ~ Ha  COCTOSIHME  HPUPOJHOM ¥ | TOMOIIbIO M3YYEHHBIX (POPMYINI KOOPAMHATHI CEPEIUHBI OTPE3KA,
ITPUHLIMIIBI OepeXIIMBOTO | COMAIBHOW ~ Cpellbl, OCO3HAaHUE TJ00ATBHOIO | PACCTOSHUE MEXIY IBYMs TOUKaMHU.
MPOU3BOJICTBA, A(PPEKTUBHO | XapaKTepa FIKOJIOTHUECKUX MPodIIem; YMenue BpIOMpAaTh MOAXONALIMI HM3YyYEHHBIH MeETON AJis
J€MCTBOBATh B |IUIaHUPOBAaHHE M OCYIIECTBICHHWE JEHCTBUN B|pelieHHs 3aJa4yd, paclo3HaBaTh MaTeMaTHuecKue (akThl U

T-Ipe?,BI)I'-I'c’lI\/IIHI:;IX CUTyaluusx

OKpYJKarollled Cpele Ha OCHOBE 3HAHMS IeNen
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;
paciiupCHUE OIbITa ACATCIbHOCTHU DKOJIOTHYECKOH
HaIPaBJIEHHOCTH.

MeramnpeameTHble pe3yIbTAThI OBJIA/ICHUS
YHUBCPCAJIbHBIMU y‘-IC6HbIMI/I IIO3HaBaTCIIbHBIMHA
JNEeUCTBUSMU 0a30BbIX UCCIIEI0BATEIbCKUX

MaTeMaTHYeCKUe MOJEIW B MPHUPOJHBIX M OOIIECTBEHHBIX
SBJICHUAX, B HMCKYCCTBE;, YMEHUE IPUBOIAUTb IIPUMEPHI
MaT€MaTHYECKUX  OTKPBITUH  POCCHUICKOM W MHPOBOH
MaTeMaTUYECKON HAyKH.
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JICUCTBUIL:

OCYIIIECTBIISATh LeJICHANpPaBICHHbBIN IIOMCK
MepeHoca CpeACTB M CIIOCOOOB JICWCTBUS B
po¢eCCUOHAIBHYIO CPENy;

YMETh MEPEHOCUTh 3HAHUS B IO3HABATEIIBHYIO U
MPAKTHYECKYIO0 00JIACTH JKU3HEACATEIbHOCTH.

IIK

1.1.

caavy-IpueéMKy
pPacxXoAHbIX MaTepHalioB s
MIPOU3BO/ICTBA
MUTAHUS U3 MSCHOTO ChIPbS
[IK 1.2. Opranu3oBsiBaTh
BBITIIOJIHEHUE
TE€XHOJIOTUYECKUX Ollepaluil
IIPOM3BOJICTBA MPOAYKTOB
IIUTaHUS U3 MACHOTO CBHIPbs
Ha aBTOMAaTU3HPOBAHHBIX
TE€XHOJIOTUYECKUX JINHUAX B
COOTBETCTBHH C
TE€XHOJIOTUYECKUMHU
HUHCTPYKLUHUSIMU

OcyiiecTBIsITh

ChbIPbiA u

IMPOAYKTOB

CrniocoGcTBOBaHME (hopMHpPOBaHNUIO YMEHHUS
OpPraHM30BBIBaTH W  BECTH  TEXHOJIOTHYECKHE
MpoIecChl  TPOM3BOJACTBA  MPOAYKIMH  HA

ABTOMATH3MPOBAHHBIX TEXHOJIOTMYECKHX JIMHUIX
IIPOU3BOJACTBA HHHIGBOﬁ npoaAyKIHUKU H3 MACHOI'O
CBIPbSL:

-CIIOCOOHOCTh OLIEHUBATh CUTYAIUIO0 U MPUHUMATH
OCO3HAaHHBIE  pEIIEHUS,  OpPUEHTHUPYICh  Ha
MOpPaJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH,

- OCO3HaHHWe JHUYHOTO BKIaJa B IOCTPOCHHE
YCTOMYHUBOTO OYAYIIEro;

- OTBETCTBEHHOE OTHOIICHHE K CBOUM KOJIJIETaM;
-c)OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHWS,
ATHUYECKOTO MTOBE/ICHNUS;

-YMETH OLICHUBATH PUCKHU n CBOCBPECMCHHO
MPUHUMATD PEIICHUS TI0 UX CHUKCHHIO;
-cOPMHUPOBAHHOCTh  BHYTPEHHEW  MOTHBAIIUH,
BKITIOYAIOIIEH CTpPEMIICHHE K JOCTHKEHHUIO LEeTH U
ycnexy, OINTHUMHU3M, HWHUIHATUBHOCTb, YMCHHUC
JeCTBOBAThH, UCXOMS U3 CBOUX BO3MOXKHOCTEH;

- cOpMHUPOBAHHOCTH COIMATBHBIX  HAaBBIKOB,
BKJTFOYAIOIIUX CIIOCOOHOCTH BBICTpauBaTh
OTHOWICHMUSI C JPYTUMH JIFOABMH, 3a00TUTHCH,
IPOSIBJISITh UHTEPEC U pa3periaTb KOHQIUKTHI

YMETh OIEpPUPOBATH HNOHATUSAMU: panroHaIbHbIE,
UpPALMOHAIIbHEIE, [IOKa3aTeNbHbIE, CTEIICHHEIE,
aorapuMuyecKkue,  TPUTOHOMETPUYECKHUE  ypaBHEHUS U

HEPABEHCTBA, UX CUCTEMBI;

- YMEThb OIIEpUPOBATh ITOHATUSMH: MHOTOI'PAHHUK, CEUYCHHE
MHOTOIpaHHHMKa, KyO, Mapajuleienumnesa, MOpu3Ma, HUpaMuia,
¢durypa u TMOBEPXHOCTh BpAaIEHUs, LWIMHID, KOHYC, IIap,
cdepa, ceyeHus (GUrypsl BpalleHHs, IUIOCKOCTb, Kacarollasics
cdepbl, LUINHAPA, KOHYCA, IUIOMAAb MOBEPXHOCTH MUPAMUIBL,
NpU3MBI, KOHYCa, LWIMHIpA, IUomanb cdepsl, o0beM Kyoda,
MPSIMOYTOJIBHOTO  MapajulelenuIiea, IMHPaMUAIbI, ITPU3MBI,
LHWINHApA, KOHYCa, [1apa; yMeHHe U300pakaTb MHOTOTPaHHUKHU
U TIOBEPXHOCTH BpAICHMS, UX CEHYEHHS] OT PYKH, C IOMOIIBIO
YEPTEKHBIX HMHCTPYMEHTOB M DJIEKTPOHHBIX CPEICTB; YMETh
pacro3HaBaTb ~ CHUMMETPUIO B IIPOCTPAHCTBE;  YMETh
pacrno3HaBaTh IIPaBUIbHBIE MHOIOTPAHHUKY;

- YMEThb OIEpHUPOBATh NOHATUSAMHU: IPSAMOYrOJIbHAS CHCTEMA
KOOpJAMHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJsIpHOE IIPOU3BENCHHE, YIOJ MEXKIy BEKTOPAMH, CyMMa
BEKTOPOB, IIPOM3BEACHHE BEKTOpa HA YHCIO; HAXOAUTH C
MTOMOIUIBIO0 U3YYEHHBIX (DOPMYIT KOOPAMHATHI CEPEUHbI OTpe3Ka,
paccTosiHuEe MEXy IBYMS TOUKaMU

IIK

2.1.

OpraHu3oBbIBaTh

BXOJHOU KOHTpOJIb KadyecTBa

n

0€30I1aCHOCTH

MSICHOT'O

CnocobcTBOBaHUE (hopmMupOBaHHIO yMEHUH
obecnieunBaTh OE30MACHOCTH, MPOCICKUBAEMOCTh
M KayeCTBO MHIICBOM MPOAYKIMH W3 MSCHOTO

YMETh ONEpPUpOBaTh MOHATHAMHU: (YHKIHS, HENpepbIBHAS
¢GyHKUMSA, TPOU3BOAHAsA, IepBooOOpa3Has,  OIpeaeICHHBIN
MHTErpall; yMeTh HAaXOJWTh MPOM3BOAHBIC 3JIEMEHTAPHBIX
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ChIpbsd MW BCIIOMOI'aTCJIBHBIX
KOMIIOHCHTOB, YITAKOBOYHBIX

ChIpbsi Ha BCeX OJrTamnax e€ TMPOU3BOJACTBA U
oOpallieHus1 Ha phIHKE:

(GyHKIMH, UCTIONB3YSl CIPAaBOYHBIE MaTEpHajbl; UCCIEAOBATH B
IPOCTEHIINX cilydasiX (DYHKIMM Ha MOHOTOHHOCTb, HaXOAWUTh

MaTepUasos, -BBISIBJISITH  [IPUYMHHO-CJICICTBEHHBIE CBS3M U |HAMOOJIbIIME ¥ HAMMEHBIIME 3HAuYeHUs (YHKIUA; CTPOUTH
IIPOM3BO/ICTBEHHBII KOHTPOJIb | aKTyaIM3UpOBaTh 3a/ady, BbIIBUIaTh MIIOTE3Yy €€ |IpadUKd  MHOTOWIEHOB C  MCIIOJIB30BaHUEM  ammapara
noiy(habpuKaToB, pelieHus, HaXOJUTh apryMeHTbI JUISl | MATEMaTUYECKOTO0 aHajliu3a; IPUMEHATh IPOU3BOJHYIO IpHU
[1apaMeTpoB JIOKa3aTeJIbCTBA CBOMX YTBEP)KICHHWH, 3aJaBaTh |pELICHMM  3aJad  Ha  JBIOKCHME,  pEIlaTh  IPAKTUKO-
TEXHOJIOTUYECKHUX IPOLIECCOB | TapaMeTpbl U KPUTEPUH PELICHNUS; OpUEHTUPOBAaHHBIE 33Jaud Ha HauOOJbLUIME U HaUMEHbIINE
u KOHTPOJIb KAauecTBa |- aHaJIM3UPOBATh IOJIYYCHHBIE B XOJ€ PELICHHs | 3HAUYCHHUs, HA HAXOKIEHHUE ITyTH, CKOPOCTH U YCKOPEHHS;
rOTOBOM  MPOAYKUMH W3 |3a7auyd pe3yJbTaThl, KPUTUYECKH OLICHWBATH MX |- YMETh ONEPUPOBATh MOHATHUAMMU: JBUKEHHE B MPOCTPAHCTBE,
MSICHOTO CBIPbS. JOCTOBEPHOCTb, IPOTHO3MPOBATH M3MEHEHUE B |IM0J00HBIE (PUIYPHI B MPOCTPAHCTBE; UCIOJIb30BaTh OTHOLLICHHE
I[IK 2.2. KoHTponupoBaTh | HOBBIX YCIOBUSX; IUTOIIAJIe TOBEPXHOCTEH W 00BEMOB MOJOOHBIX (UTYp TpHU
IIPOU3BOJICTBEHHBIE CTOKHM M |- YMETh NIEPEHOCUTH 3HAHUS B IIO3HABATEIBHYIO U | PEILIECHUU 3aady;

BBIOPOCHI, OTXO/1bI | IPAKTUUYECKYIO 00JIaCTH KU3HEACSITEIbHOCTH; - YMEThb BBIYUCIATh T'€OMETPUUYECKUE BEIMYUHBI (IUIMHA, Yrod,
MPOU3BOJICTBA, NMPUIOJHBIE U |- YyMETh MHTEIPUPOBaTh 3HAHUSA M3 pas3HbIX |[UIOMIAgb, O00BEM, IUIOMAAb  MOBEPXHOCTH), HUCHOIb3Ys
HENPUTOJIHbIE JUIs | IPEMETHBIX 00J1acTeil; W3Y4YEeHHbIE (POPMYJIIBI U METOIBI

JAJIbHENIIEN MPOMBINUICHHOM |-  BBLABUIAaTh  HOBBIE  WJACHM,  Ipeaararb

nepepadoTKH. OpPUTMHAJIbHBIE MTOJIXO/IbI U PELICHUS

IIK 2.3 Ilpou3Boauth

abopaTOpHbBIE HCCIICIOBAHUS

KayectBa M 0€30IacHOCTH

nmory(aOpuKaToB U TOTOBBIX

IPOAYKTOB B IIpOILECCE

MIPOM3BOJICTBA MPOAYKIIMU U3

MSICHOTO CBIPbSL.

[IK 3.1 [Tnanuposats | CiocoOCTBOBATH (bOopMUPOBAHHUIO YMEHUH | yMETh ONEPUPOBATH MOHATUAMM: CIyYalHBIN ONBIT U CIy4allHOE
OCHOBHBIE nokasaresu | 0becreunBaTh JESTEIBHOCTD CTPYKTYPHOTO | COOBITHE, BEPOATHOCTh CIIY4allHOTO COOBITHS; YMETh BBIYUCIIATH
MIPOU3BOJICTBEHHOTO MO/Ipa3IeIICHNUS BEPOSATHOCTh C HCIIOJIb30BAaHMEM TIpaUyecKuX METOOB;
mporecca. -CaMOCTOSITEIbHO OCYLIECTBIATh MO3HABATEIBHYIO | TPUMEHATh (OPMYIIBI CIOKEHHSI U YMHOXXEHUSI BEPOSTHOCTEH,
[IK 3.2. [InanupoBaTh | AESITENLHOCTD, BBIABIATH MPOOJIEMBbI, CTAaBUTh U |KOMOWHATOpHBIE (akThl U (QOpPMYJIBl MPU pPELICHUU 3a]ady;
BBITIIOJIHEHUE pabot | popmynupoBaTh COOCTBEHHBIE  33Jaydl B |OLCHMBATh BEPOSTHOCTH PEAIbHBIX COOBITHUH; 3HAKOMCTBO CO
UCIIOJIHUTEIISIMH. 00pa30BaTENbHON JESATENbHOCTH M JKU3HEHHBIX | CIyYallHBIMH ~ BEIMYMHAMH; YMEHHE MPHUBOAUTH IPHUMEpPHI
IIK 3.3. OpraHu3oBbIBaTh | CUTyalUsIX; NpOSIBJICHUST 3aKOHAa OOJBIIMX 4YHCET B MNPHPOIHBIX U
paboty TPYAOBOIO |- CaMOCTOSITENbHO COCTaBISITh IUIAH PpELICHUs | OOIECTBEHHBIX SIBJICHUSX;

14



KOJUIEKTHBA.
[1IK 3.4. KoHTpoaupoBaTh X0

U  OLICHMBAaTb  PE3YJIbTAThI
paboThI TPYZOBOTO
KOJIJICKTHUBA.

I[IK 3.5. Bectu yuérHo-

OTYETHYIO JOKYMEHTALUIO.

npoOJeMBl ¢ y4eTOM HMEIOIIUXCS  PECYpCOB,
COOCTBEHHBIX BO3MOXXHOCTEH 1 MPEINOYTECHH;

- 1aBaTh OLIEHKY HOBBIM CHTYallUsM;

- TOTOBHOCTH BECTH COBMECTHYIO IEATEIBHOCTH B
MHTEpEeCcax IpakIaHCKOro OOIIECTBA, Y4acTBOBATH
B CaMOYIpaBIEHWH B 00mIE00pa30BaTEIbHOM
OpraHu3aIIH " JIETCKO-FOHOIIECKHIX
OpraHM3aLMSIX;

- YMEHHE B3aMMOJICHCTBOBATH C COIHAIBHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX (DYHKUUSAMH U
Ha3HAYCHUEM;

- OCYILECTBISTh KOMMYHHKAalMM BO BceX cdepax
KU3HHU;

- pacrno3HaBaTh HeBepOalbHbIE CPEJCTBA OOLICHMS,
MOHMMAaTh  3HAYCHHE  COLUMAIBHBIX  3HAKOB,
pacmo3HaBaTh ~ TPEANOCBUIKM  KOH(IMKTHBIX
CUTyalui ¥ CMATYATh KOH(IIUKTEI,

- YMeTh CBOOOJHO ONEpPUPOBATHh MOHSATHSIMHU: CTENECHb C LIEIBIM
MOKa3zarejaeM, KOpEHb HaTypaJbHOM CTENEeHH, CTeleHb C
palMoHaNbHBIM TIOKa3aTeleM, CTENeHb C JeHCTBUTEIBHBIM
(BemieCTBEHHBIM) TOKa3arejieM, JiorapumM 4HCIa, CHHYC,
KOCHHYC U TAHT€HC IPOU3BOJILHOTO YHCIIA;

- YMeTh CBOOOJHO OMEpUPOBATH MOHATHAMU: Tpaduk QyHKINHU,
oOpartHast QyHKIUS, KOMITO3UIHS (DYHKIMHA, THHEHHAs QyHKIHS,
KBaZipaTHuHass (QYHKIUS, cTerneHHas QYHKIOUS C  LeIbIM
MoKaszaTejieM, TpPUTOHOMETpUYeckne (QYHKIHH, OOpaTHBIE
TPUTOHOMETPHUUECKUE byHKIUY, noKa3aTeybHas u
norapudmmudeckas QyHKIUU; YMETh CTPOUTH rpaduku (yHKIIHA,
BBITIONHSATH MpeoOpa3zoBaHus rpadukoB GyHKIIH;

- yYMeTh HCIOJIb30BaTh Tpauku QYHKIUH I W3ydSHHS
MIPOIIECCOB M 3aBUCHUMOCTEH MNpH pPEUIeHWH 3ajad U3 JPYTUx
YU4EOHBIX TMpEeIMETOB M W3 pPEaTbHOH IKU3HM; BBIPAXKATh
(dopMynaMu 3aBUCUMOCTH MEX]ly BETMUYNHAMU;

- CBOOOJIHO OIEPHUPOBATH TOHITHUAMHU: UYETHOCTh (YHKIIWH,
NEPUOTUYHOCTh  (DYHKIMHM,  OTPaHUYEHHOCTh  (DYHKIIMH,
MOHOTOHHOCTh (DYHKIIMH, 3KCTPEMYM (YHKIMH, HauOousblee u
HauMEHblIee 3HA4YeHUS (QYHKIUM Ha TPOMEXKYTKE; YMETh
MPOBOJIUTH UCCIIE0OBaHUE (DYHKITHH;

- yYMeThb HCHOJb30BaTh CBOMcTBa W rpaduku QyHKIUN a1
pelieHusl ypaBHEHWH, HEPaBEHCTB M 3a/Jad C IapaMeTpaMu;
n300pakaTh HA KOOPAMHATHOHN IJIOCKOCTH MHOKECTBA PEIICHUI
YpaBHEHH, HEPABEHCTB U MX CHCTEM
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2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITIPEJMETA
2.1. O0bem yueOHOro mpeaMeTa U BUAbI y4eOHOH padoThI

Buj yue6HOH paboThI O06beM B yacax
O06beM 00pa30BaTEILHON MPOTpaMMBbl Y4EOHOTO MTpeIMETa 351
B T.4U.
OCHOBHOE COJIepKaHNE 234
BT. ..
TEOPETHUECKOE 00yUeHne 156
IPAKTUYECKUE 3aHSITHI 78
[TpodeccnonambHO-OPHEHTUPOBAHHOE COJIEPIKAHKE (COAEPIKaHUE IPUKIIATHOTO 48
MOJ1yJIs1)
BT. ..
TEOPETHYECKOE 00yUeHUe 16
IPAKTUYECKHE 3aHSITUS 32
CamocTosTenpHas paboTa 00y4aroerocs 117
[TpomexyTounas arrecranus B popme IK3aMeHa 18
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2.2. TemaTu4eckuil IUIaH U coaepxanue yuyeoOHoro npeamera YII.07 Maremaruka

Kongsl
HaumMeHnoBanue pasaeinon Conepkanue yaeOHOro MaTepHaia, JabopaTopHbIe U IMPAKTHUCCKHUE 3aHSTHS, ObBeM 4acoB | yommerenmui,
U TEM KOHTPOJIbHBIE pa0OThI, CAMOCTOSITENIbHBIE PAOOTHI pe3yabTaTOB
T3 | II3 | CP OCBOEHUS
1 2 3 4 5 6
OcHoBHoOE coJep/kaHue
Ilepeviii cemecmp
Paznen 1. IloBTOopeHue 8 (8/0) 4
Kypca MaTeMaTHKHU
OCHOBHOM IIKOJIbI
Tema 1.1 Copepxanue yueOHOro MaTepHana;
Lens u 3agaun | T3 1 ba3oBble 3HaHUS M yMEHMs [0 MaTeMaTHKE B NMPO(PECCHOHAIBHON U B
MaTeMaTUKU IpU | TOBCEJHEBHOM AESATEIBHOCTH.
OCBOEHUHU CIELUATIBHOCTU 2
Tema 1.2 Coneprxkanne y4eOHOT0o MaTepuana; OK-01, OK-02,
Uucna wu  Bbluucnenus. | T3 2 JlelicTBUS HaJa MOJOXHUTEIBHBIMA W OTPUUATENIbHBIMH  YHUCIIAMH, OK-03, OK-04,
Bripaxkenus U | OOBIKHOBEHHBIMU U JICCITHYHBIMU JPOOSMU. OK-05, OK-06,
npeoOpa3oBaHus JleficTBUS co cTeneHs MU, (POPMYITbI COKPAILIEHHOTO YMHOXKEHHS. 2 OK-07
Jlunelinbie, KBaapaTHbIC, APOOHO-TUHEHHBIEC YPABHEHHS 1 HEPABEHCTBA MK 1.2, TIK 2.1,
[IK 2.2,
Tema 1.3 Coneprxanne yueOHOT0 MaTepuasa
[TpouenTtHsie Boruuciaenuss | T3 3 IlpocTele MpoOLEHTHI, pa3Hble CHOCOObI UX BbhUUCIHEHUA. CIOXHBIE
MIPOIICHTHI 2
Tema 1.4 Coneprxanne yueOHOTO MaTepuana
BxoaHoii KOHTPOJIb Konrtponbnas padora 1. BxoaHoi#l KOHTpoIb
T3 4 Beruncnenust u nmpeoOpa3oBaHus. Y paBHEHUS U HepaBeHCTBa. ['eomerpust | 2
HA TUIOCKOCTH.
CPl. Marematnka # Hay4yHO-TEXHMYECKMH Iporpecc. MaremaTtuka B 4
SKOHOMHKE, WH(OPMAIMOHHBIX TEXHOJOTHSX W TPAKTUYECKON MEeSTEIbHOCTH.
Ponp MaTeMaTHKU B OJITOTOBKE CHEIHAIMCTA CPEJHETO 3BEHA
Pasnea 2. 6 (4/2) 8 OK 02-06, OK-
KoMiuiekcHble yncIa 07,IIK 1.2, IIK
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Tema 2.1 Coneprxanue yueOHOro MaTepuasa 2 2.1
KommiekcHble uncna T3 5 Ionstue koMrekcHoro yucna. ConpskeHHbIE KOMILJIEKCHBIE YHCIIA,
MOJ1yJIb U @pTYMEHT KOMIIJIEKCHOTO YHUCIIA.
dopma 3anuc KOMILIEKCHOTO Yucia (TeoMeTpudeckasi, TJpUroHOMeTpruiecKas,
anrebpanveckas). ApuMeTnueckue ASUCTBHSI ¢ KOMIUICKCHBIMU YHCIIAMU
Tema 2.2.1 Copepxanne yaeOHOT0 MaTepuana 2
[Tpumenenue KY. T3 6 BeinosiHeHUE pacyeTOB € MOMOIIBI0 KOMIUIEKCHBIX Yucen. Pemenne
Beinonnenue pacuéros, ypaBHEHUHU
pelieHue ypaBHeHUi.
Tema 2.2.2 [IpodeccrnonanbHO-OpHEHTUPOBAHHOE COEpkKaHHE (COIep:KaHNe IPUKIIATHOTO
KUY, ux reomerpruueckas MOJ1yJIs1) 2
MHTEpIpeTalus B [Ipaktuueckoe 3anstue 1. KommiekcHele uncna.
npodecCuOHATBLHON KomiuiekcHble uncina, reoMeTpruueckasi HHTEpIpeTaus KOMIUIEKCHBIX YHCEN B
NEeSATEIbHOCTH npodeccnoHaNbHOM NeATEIbHOCTH TEXHUKA — TEXHOJIOTa MPOIYKTOB MUTAHUS
KUBOTHOT'O IIPOUCXOXKICHUS
CP2. Pa3Butue MoHSATHUS O YUCTIE 4
CP3. OTKpbITHS KOMILUIEKCHOTO YHCa 4
Paznen 3 [Ilpsimbie u 16 (10/6) | 9
IIOCKOCTH B
NMPOCTPAHCTBE
Tema 3.1. Coneprxanue yueOHOro MaTepuasa
OcHOBHBIE noustus | T3 7 IIpenmer crepeomerpuu. OCHOBHBIE MOHSTHSA (TOYKA, MPsAMasi, MIIOCKOCTb, OK-01, OK-03,
CTEPEOMETPUH, AaKCHOMBI. | MPOCTpaHCTBO). (OCHOBHbIE aKCHOMBI cTepeoMeTpuu. Ilepecekarommecs, | 2 OK-04, OK-07
PacnonokeHue mpsIMBIX U | MapajijlelibHble W CKpeluBaromuecs mpsmble. llpu3Hak ©  CBOHCTBO IIK 1.2, 1IK 2.2,
IJIOCKOCTEM. CKpeurBaomuxcs npsaMbeix. OCHOBHbIE TPOCTPAHCTBEHHBIE (PUTYPHI. IK 3.1, TIK 3.5
Tema 3.2.1 Coneprxanue yueOHOro MaTepuasa
[Tapannensubie npsimas u | [Ipaktuueckoe 3anstue 2. [lapamiensHbie TpsMast U IIIOCKOCTb. 2
IJIOCKOCTb. [TapannenpHble npsimas u mwockocts. Onpenenenue. Ilpusnak. CpoiicTsa.

18




Tema 3.2.2 IlapannenbHble
IJIOCKOCTH.

Copepxanne yueOHOT0 MaTepuana
T3 8 Ilapannensubie mnockoctu. Onpeaenenue. [pusnak. CBolcTBa.

Tema 3.2.3
TeTpasap u ero 31eMeHTHI.
[Tapannenenunen wu ero
JJIEMEHTHI.

Coneprxanue yueOHOro MaTepuasa
T3 9 Terparap u ero nsiemeHThl. llapamnenenunen M €ro 3JIEMEHTHI.
[Toctpoenue TeTpasapa u napamieienunea.

Tema 3.2.4
Pemrenue 3a7ad.
[TocTtpoenue ceueHui.

[TpodeccronanbHO-OPHEHTUPOBAHHOE COJEpKaHHE (COAep)KaHUe MPHUKIATHOTO
MOJTYJIsT)

[IpakTnueckoe 3ansTHe 3 CBoOCTBAa MPOTHBOIOJIOXKHBIX I'PaHEH U JMaroHajieu
napautenenunena. Ilocrtpoenune ceuenuil. Pemenue 3amad mo HNpUMEHEHHIO
3HaHU# B MPO(ECCHOHATBHON AEATEIBHOCTH TEXHHWKA — TEXHOJIOTa MPOITYyKTOB
MIUTaHUS )KUBOTHOTO IIPOUCXOKICHUS

Tema 3.3.
[lepnenuKyISIpHOCTD
MPSAMBIX, IPSIMOU U
IIIOCKOCTH, TNIOCKOCTEH

Copep:xanue yueOHOTo MaTepuana

T3 10 IlepnenaukynspHsie IIpSIMBIE. [TapamensHbie IIPsIMBIE,
NEePIEHANKYIISApHbIE K IJIOCKOCTU. [Ipu3HaK MepHneHIuKyISApPHOCTU NPAMONA U
IIJIOCKOCTH. JlokazarenscTBo. Ilepnenaukyssp 51 HAaKJIOHHAs.

IlepnennukynspHele MI0CKOCTH. [IpuU3HaK NEpHEeHIUKYIAPHOCTH IUIOCKOCTEM.
JlokazarenbcTBO. PaccTosiHUS B IPOCTPAHCTBE

Tema 3.4. Coneprxanue yueOHOro MaTepuasa

Teopema 0 tpex | T3 11 Teopema o Tpex mneprneHauKyIspax. JlokazaTenbCcTBO. YTON MEXKIY

NEPIIEHIUKYIIpax MPSIMON M TUIOCKOCTBIO. YTOJI MEXKIY INIOCKOCTAMHU. Pacrionoxenue nNpsMbIX U
IJIOCKOCTEH B mpocTpaHcTBe. [leprnenaukynsapHOCTh U NapajuIeTbHOCTh MPSIMbIX
u 11ockocTe. CKpeluBaronecs npsmole

Tema 3.5. Coneprxanue yueOHOro MaTepuasa

Bunsr NPSAMBIX B | [IpakTnueckoe 3anarue 4 Buabl npsiMbIX B IPOCTPAHCTBE

IIPOCTPAHCTBE AKCHOMBI CTEPEOMETPHH.

[lepneHuKyISApHOCTh MPSAMOM M IUIOCKOCTH, MapajuIeNIbBHOCTh JBYX IMpPSMBIX,
NEPIEHIUKYISIPHBIX IUNIOCKOCTH, NEPIEHAUKYIIIPHOCTD IIIOCKOCTEH.

CP4. VicTopust pa3BUTHS CTEPEOMETPUHI

(6]

CP5. MoaennpoBaHue MHOTOTPAaHHUKOB
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Paznen 4. KoopauHatsl 10(6/4) | 9
BEKTOPBI
Tema 4.1 Coneprxkanne yueOHOT0 MaTepuasia
HexaptoBbl koopauHatsl B | T3 12 JlekapToBsl KoOopAuHaThl B IpocTpaHcTBe. Ilpocreilmne 3amaun B
npoctpaHcTBe. PaccrosHue | koopauHatax. PaccTosHue Mexay AByMS TOYKaMM, KOOpPAMHATBI CEpeAMHBI | 2
MEXAy [JByMs TOUYKaMH. | OTpe3Ka
Koopaunatel  cepenuHbl
OTpe3Ka
Tema 4.2.1 Copep:xanue yueOHOro MaTepuana
Bekropsr B mpoctparctBe. | T3 13 Bektopsl B mpocTpaHcTBe. Yrom Mexay Bekropamu. Crioxenue u | 2
CkansipHoe IpOM3BEACHUE | BBIYMTAHUE BEKTOPOB. Y MHOXKEHHME BEKTOpa Ha yucio. KoMiiaHapHble BEKTOPBI.
BEKTOPOB CkaJsipHO€ TPOU3BEIEHUE BEKTOPOB.
Tema 4.2.2 Copep:xanue yueOHOro MaTepuana
Pasnoxxenne Bektopa 1o | [IpakTtuyeckoe 3anatue 5 PasnokeHue BeKTOpa MO TPEM HEKOMILIAHAPHBIM 2 OK-02, OK-03,
TPEM  HEKOMIUJIAHAPHBIM | BEKTOPaM. OK-04, OK-07
BEKTOpaM. Koopaunatsl BekTopa, cKaIsipHOE MPOU3BEIEHIE BEKTOPOB B KOOPAMHATAX, YTOJ [K 1.2, TIK 2.1,
MEXJ1y BEKTOpaMH. [K 2.2
Tema 4.3 [IpodeccrnonanbHO-OpUEHTUPOBAHHOE COZEpkKaHUE (COAEpKAHUE MPUKIATHOTO 2
ITpakTuko- MOJTYJIs)
opueHTHpoBaHHbIe 3anauu | [IpakTuueckoe 3anarue 6 KoopauHaTHas MiI0CKOCTb.
Ha KOOpAVHATHOH | BpluncineHnne paccTosHMM M IUlOmIafed Ha IocKocTu. KonuuecTBEeHHBIE
IJI0CKOCTH pacueTsl B po(ecCHOHAIBHOMN /1eATENbHOCTH TEXHUKA — TEXHOJIOTa MPOJYKTOB
MUTaHUS )KUBOTHOTO NPOUCXOKICHUS
Tema 4.4 Coneprxanue yueOHOro MaTepuasa
Pemenne 3anay. | KonrponbHas pabora 2 Pemenue 3anay. KoopauHaTsl U BEKTOPbI 2
KoopauHaTsl 1 BEKTOPBI T3 14 Ilpocreiimne 3aau B KOOpAUHATAaX.
Koopaunatsl BekTOpa, paccTosiHUE MEXAY TOYKAMU, KOOPAUHATBI CEPEIUHBI
OTpe3Ka, CKaJIIPHOE IPOU3BEAECHHUE BEKTOPOB B KOOPAMHATAX, YTOJ MEXKAY
BEKTOpaMH.
CP6. JKusnb u 1BOopuecTBO Pene Jlekapra &)
CP7. KoopauHaThl U BEKTOPBI 4
Pasnen 5. OCHOBBI 26 (20/6) | 9 | OK-01, OK-02,
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TPUTOHOMETPHUH.
Tpuronomerpuyeckue

byHkunn

Tema 5.1 Coneprxkanne yueOHOT0 MaTepuasia

Tpuronomerpuueckue T3 15 Papguannas mepa yrna. IloBopoT TOouku BOKpYr Hayana KOOpJUHAT.

GYHKIIUM  TPOU3BOJIBHOTO
yria, paauaHsbl.

OHpeILGJ’IGHI/IC CHHYCa, KOCMHYCa, TAHI'CHCAa U KOTAaHI'CHCA.

Tema 5.2.1 Coneprxkanne y4eOHOT0 MaTepuaia

OcHoBHbIE T3 16 3Haku cuHyca, KOCHMHYCA, TAHI€HCA W KOTAHI€HCA I10 YETBEPTSIM.

TPUTOHOMETPUYECKHE 3aBHCHUMOCTh MEKIY CUHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAHT€HCOM OJIHOTO U

TOXKJIECTBA. Toro xe yrina TpuroHomerpuueckue ToxzaectBa. CHHYC, KOCUHYC, TAaHI'€HC U
KOTaHT€HC yTJIOB O U - 0.

Tema 5.2.2 Coneprxanue yueOHOro Marepuania

DopmyJbl IpUBEICHUS

T3 17 ®opmynbl npuBeICHUS

Tema 5.3.1

Copep:xanue yueOHOT0o MaTepuana

OcHoBHbIE ¢opmyinsl | T3 18 Cymma u pa3zHocTh cuHycoB. Cymma M pa3HOCTh KocuHycoB. CuUHYC U

TPUTOHOMETPUYECKHUX KOCHHYC JBOifHOro yria. @®opmynsl mnonoBuHHOro yria. IlpeoGpa3oBanus

npeoOpa3oBaHui. CYMMBl TPUTOHOMETPHUYECKHX (DYHKIMII B NpOM3BEAEHUE M TNPOU3BEIEHUS B
CyMMy. Bblpa)keHue TpUrOHOMETpUYECKMX  (YHKIMH  4epe3  TaHIEHC
IIOJIOBUHHOTO apryMEHTA.

Tema 5.3.2 Coneprxanne yueOHOT0 MaTepuania

ITpeoOpa3zoBanus ITpakTuyeckoe 3anstue 7. [IpeobpazoBaHus NPOCTEHIINX TPUTOHOMETPUUYECKUX

MPOCTEUIINX BBIPA)KCHU I

TPUTOHOMETPUYECKHUX

BBIPKCHUI

Tema 5.4 Coneprxanue yueOHOro MaTepuasa

@yHKIIMK Y = COS X, Y =
sin X., WX CBOWCTBA H
rpaduxu

T3 19 OGnacte ompeneneHus U MHOXKECTBO 3HA4eHMH (QyHKUMHA. YETHOCTS,
HEYETHOCTh, MEPUOANYHOCTD (PyHKIMHA. CriocoObl 3a1anust PyHKIMH, TpaduKu
y =COS X, Y = sin X.

OK-03, OK-04,
OK-05, OK-06,

OK-07

IIK 1.2, IIK 2.1,

K 2.2
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Tema 5.5
OyHKIMKU y = tg X, y =
ctgX, HuX CBOWCTBa H
rpaduku

Coneprxanue yueOHOro MaTepuasa

T3 20 OO6nacte ompenenacHUs W MHOXKECTBO 3HAYCHHH TPUTOHOMETPUUYECKUX
¢ynkuuid. YETHOCTH, HEYETHOCTb, MEPUOAUYHOCTH TPUTOHOMETPUUYECKUX
¢dbynkumii. CoiicTBa U rpaduku QyHKIHN y = tg X, y = ctg X.

Tema 5.6 Coneprxkanue y4eOHOT0 MaTepuasia

[TpeobOpaszoBanue T3 21 Cxxatre u pacTspkeHHe rpaduKoB TPUTOHOMETPHUECKUX (DYHKIIUH.
rpadgukoB [IpeobpazoBanue rpaduKOB TPUTOHOMETPUUECKHUX (DYHKITHI
TPUTOHOMETPUIECKHIX

byHKIUH

Tema 5.7 [IpodeccnonabHO-OPHEHTUPOBAHHOE COZCpXKAHUE (COMEPIKAHUE TPHUKIIATHOTO
Onucanue MOJIYJISA)

MIPOU3BO/ICTBEHHBIX [Ipaktuyeckoe 3anstne 8  lcmonb30BaHME CBOWCTB TPUTOHOMETPUYECKHX

IPOLIECCOB C  IOMOILBIO
rpaduKoB GyHKITHIA

¢byHKIM B mpodeccHOHANBHBIX 3ajadyax B paboTe TEeXHHMKa — TEXHOJora
MPOIYKTOB MUTAHUSI )KUBOTHOTO MTPOUCX 0K ICHUS

Tema 5.8 [Ipocreiimue

Coneprxanne yueOHOT0 MaTepuasa

TPUTOHOMETPUUECKHE T3 22 OOpatHble TpUroHOMETpHUUYecKHe (YHKIMH. YpaBHEHHE COS X = a.
YpaBHEHHUS. VYpaBHeHue sin X = a. YpaBHeHuUe tg X = a, ctg X =a.

Tema 5.9.1 Coneprxanue yueOHOro MaTepuasa

Pemenne T3 23 Pemenue TPUTOHOMETPUYECKUX YPaBHEHHH OCHOBHBIX THIIOB:
TPUTOHOMETPUYECKHUX IIPOCTENIINE TPUTOHOMETPUUECKNE YPABHEHUs, CBOAIIMECS K KBaJpaTHBIM,

YpaBHEHUI U HEPABEHCTB

pemacMbIC pa3IOKCHUEM Ha MHOXKHUTCIIN, OJHOPOJHBIC.
HpOCTCI‘/’II_HI/Ie TPUTOHOMCTPHUYCCKUC HCPABCHCTBA

Tema 5.9.2 ITpodeccroHambHO-OPHEHTUPOBAHHOE COJIEpKaHKe (CoAep KaHue MPHUKIATHOTO

[IpumeneHne npocTeUIIuxX | MOAYIS)

TPUTOHOMETPUYECKHUX [Ipaktuueckoe 3anarue 9 Ilpocreliline TPUTOHOMETPUUYECKHUE YpaBHEHHUS B

YpaBHEHU. npodeccnoHaNbHOM AEITeTbHOCTH TEXHHKA — TEXHOJIOra MPOAYKTOB MUTAHUS
KMBOTHOT'O IPOUCXOXKICHUS

Tema 5.10 Coneprxanne yueOHOTO MaTepraa

Pemenue KonrtponbHas padota 3 Perienue TpUroHoMeTpHUECKUX 3aj1au.

TPUTOHOMETPUUYECKUX T3 24 TIlpeoOpa3oBaHne TPUTOHOMETPUUYECKUX BBIpaKeHUH. Pemenue

3a/1ay. TPUTOHOMETPUYECKUX YPAaBHEHUM U HEPABEHCTB B TOM YHUCJIE C UCIOJIb30BAaHUEM

CBOMCTB (DYHKIIHIA.
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CP8. OCHOBBI TPUTOHOMETPUHU ‘ 4
Paznea 6. CreneHHbIe 8(6/2) 5 OK-01, OK-02,
pyHKIMH OK-03, OK-04,
Tema 6.1 Crenennas | Conepxanue yueOHOro MaTepuaia OK-05, OK-06,
(dbyHKIIHS, ee CBOMCTBA T3 25 IloHsTue KOpHA N-0il CTENEHW W3 JAEHCTBUTEIBLHOIO uucia. DyHKIUU OK-07
v = %/x ux cBoiicTBa u rpapuku. CBoiicTBa KOPHS N-0if cTeNeHH 2 1K 1.2, IIK 2.1,
K 2.2
Tema 6.2 Coneprxkanne yueOHOT0 MaTepuasia
[TpeobOpaszoBanue T3 26 IIpeobpazoBaHue UppanoHaIbHBIX BhIPAKEHUN
BBIPQXXEHHUI C KOPHSIMH n- 2
O CTEeNeHU
Tema 6.3 Coneprxkanne yueOHOro MaTepuania
CpoiictBa  crenenn ¢ | T3 27 IloHsTHe cTeneHU C JIOOBIM palMOHAIBHBIM IoKa3aTeneM. CTeneHHbIe
paloHaIbHbIM (byHKINHU, UX CBOMCTBA U rpaduku
JeHCTBUTENHHBIM 2
[IOKa3aTeIsIMU
Tema 6.4 Coneprxkanne yueOHOT0 MaTepuana 2
Crenenu U kopHu. | [IpakTrueckoe 3anarue 10. Onpenenenue crenenHoi GpyHkuu. McnonpzoBanue
CrenenHast pyHKIUS €e CBOWCTB IPU PEIICHUN YPaBHEHUI, HEPABEHCTB
CP9. Victopust cTaHOBJIEHHUS U PA3BUTHSI TPUTOHOMETPUH 5
Paznen 7. 8 (6/2) 4
IHokazarenbHas
LALLLLL OK-01, OK-02,
Tema 7.1 Coneprxanne y4eOHOTO MaTepuana OK-03. OK-04
[TokazarensHas ¢ynkuus, | T3 28 CreneHb ¢ MPOU3BOJIBHBIM JIEHCTBUTENBHBIM TOKa3aTeneM. OnpeaeneHue OK-0 5’ OK-O7’
€€ CBOICTBA nokasareiabHON (QyHKIUU, ee cBOMCTBA U rpaduk. 3HAKOMCTBO C MPUMEHEHHUEM MK 1 2’HK 721
[I0KAa3aTeIbHON (GyHKIMH. Pemenue [I0Ka3aTeNbHbIX YpaBHEHMH HK, 29 o
(GyHKIIMOHATBHO-TPaUUECKUM METOJIOM 2 '
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Tema 7.2.1 Conepxanue yueOHOro MaTepuasa
Pemienne mnokazarenbHbix | T3 29 PemeHwe T1oOKa3aTelbHBIX YpaBHEHUWM METOJAOM  ypaBHHMBAHMS
YpaBHEHUU MOKa3arejeil, METOJOM BBEICHHS HOBOW NEPEeMEHHOW, (YHKIMOHAILHO-
rpaguIecKuM METOOM. 2
Tema 7.2.2  Pemenune | Conepkanue ydeOHOr0 MaTepuasia 2
IIOKa3aTEeNIbHBIX T3 30 Pemenne nokasarenbHbIX HEPABEHCTB
HEPaBEHCTB
Tema 7.3 Coneprxanue yueOHOro Matepuania 2
Pemenue 3anau. | [Ipaktuueckoe 3ansatue 11. Pemenue nokasaTeabHbIX HEPABEHCTB
[TokazarenpHas GpyHkums | Pemienne mokas3aTenbHBIX ypaBHEHHH METOJOM ypaBHHBAHMS ITOKa3aTenell |
METO/IOM BBE/IEHUS] HOBOW NIEPEMEHHOI.
CP10. Mcropusi OTKpbITHSI IOHATHUSL KOPHSI U BOBHUKHOBEHUE MOHSTHUS CTENICHU
Pazgen 8. Jlorapu¢msl. 14 (10/4)
Jlorapudpmuueckas
byHkuus
Tema 8.1 Coneprxanue yueOHOro MaTepuasa
Jlorapudm ymcna. | T3 31 Jlorapudm uncna. JlecATHUHBIN U HaTypalbHbBIN JIOTapu(pMBbI, YUCIIO €
JlecsaTruHbIM u OK-01. OK-02
HaTypaJIbHBIN JorapudMsl, 2 OK-03: OK-0 4:
meno e OK-05, OK-07
Tema 8.2 Coneprxkanne yueOHOT0 MaTepuana MK 1.2, TIK 2.1,
CpoiictBa  norapudmos. | T3 32 CaoiictBa norapudmon. Onepanus J0rapupmMHUpOBaHUSI. K 2.2
Omnepartust 2
norapu(pMUpOBaHUS
Tema 8.3 Coneprxanue yueOHOro MaTepuasa
Jlorapudmuueckas [IpakTuueckoe 3anarue 12 Jlorapudmudeckas GyHKIHUS U €€ CBOICTBA. 2
¢byHK1IMs, ee CBOWCTBA CoiicTBa rpaduka sorapupmMudeckoil pyHKIuH.
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Tema 8.4.1 Conepxanue yueOHOro MaTepuasa
Pemenue T3 33 Ilonsatue nmorapudmudeckoro ypaBHeHus. Onepamus MOTSHIMPOBAHUSA.
JorapupMUUECKUX Tpu  OCHOBHBIX  MeTOJa  pelieHHs]  JOrapu(MHUUYECKUX  YpaBHEHUM:
YpaBHEHUI U HEPABEHCTB | (PYHKIMOHAIbHO-TpadUyeCcKuii, METO/I TOTEHIIUPOBAHUS, METO] BBEJICHHUS HOBOM | 2
IIEPEMEHHOM.
Tema 8.4.2 [TpodeccnoHabHO-OPUEHTHPOBAHHOE COACpKaHUEe (COoAep)KaHWE MPUKIAIHOTO | 2
Perienune 3a1a4 C | MomyIf)
KCIMOJIb30BAHUEM T3 34 Jlorapudmuyeckne HEpaBeHCTBA. PelieHne 3amad ¢ MPUKIATHBIM
norapupmMoB XapakTepoM B MNPO(EecCCHOHATBPHOW MAEATENbHOCTH TEXHUKAa — TEXHOJIora
MIPOJYKTOB MUTAHUS )KUBOTHOTO MPOUCXOKICHHS
Tema 8.5 [TpodeccrnoHambHO-OPHEHTUPOBAHHOE COAEPIKaHUE (COMEp)KAaHHUE MPHUKIATHOTO 2
Jlorapudmsl B mpupoae u | MOTYJIs)
TEXHUKE [Tpaktnueckoe 3anstue 13 Ilpumenenuwe norapupma. Jlorapudmmueckas
cnupanb B mnpupoge. Ee marematuueckue CBOWCTBA B MPOQeCCHOHATBHOU
NESATEIPHOCTH TEXHMKA — TEXHOJOra MPOJIYKTOB TMHUTAaHUS >KUBOTHOTO
MIPOUCXOXKACHUS
Tema 8.6 Coneprxkanne yueOHOT0 MaTepuasia 2
Pewenne 3a1a4 ¢ | Kontponbnas pabora 4 Pemienue 3amad ¢ jorapuMuuecKoi, CTENEHHOW u
Jorapu(pMUUECcKoH, MOKa3aTeabHON (QYHKIUSAMHU.
CTENEHHOMN u | T3 35 Jlorapubmuueckas QyHKuMsS, CTeneHHas (QYHKIUSA, MOKa3aTelbHas
MOKa3aTeIbHON byHKIHSL..
GYHKIUSIMU. Pemenne npocredmx gorapuMUIECKUX U MOKA3aTEIbHBIX YPABHEHUN.
CP11. 3nauenue u uctopus NOHTHS Jlorapudma 5
3a 1 cemectp 96 48
(70/26)
Bmopou cemecmp
Pazgen 9. DiaeMeHTHI
TEOPUH  MHOXKECTB U 6 (4/2)
MaTeMaTH4eCcKoi
JIOTUKH
Tema 9.1 Copep:xanue yueOHOTo MaTepHana 2 OK 01-OK 06
MHoxecTBa T3 36 Ilonstue mHoxkectBa. [logmuoxecTBo. Onepanuu ¢ MHOKECTBAMU IIK 1.2, IIK 2.1,
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Tema 9.2 [TpodeccroHambHO-OPUEHTUPOBAHHOE COAEPIKaHUE (COIep)KaHHE MPHKIATHOTO K 2.2, I1IK 3.5
Onepanun c | MonyIs)
MHOKECTBAMH T3 37 Omnepanuu ¢ MHOxecTBaMu. J(umarpammel  Oiinepa-Benna. Pemenue

MPUKIaAHBIX 3a7a4. OnucaHue pealbHbIX CUTYalMil ¢ MMOMOIIBI0 MHOXKECTB B | 2

npoecCHOHATbHON ACSITENFHOCTH TEXHUKA — TEXHOJIOTA IMPOJIYKTOB MUTAHUS

YKUBOTHOT'O TPOUCX0KJICHHUS.
Tema 9.3 [IpodeccronanbHO-OPHEHTUPOBAHHOE COAEPIKaHUE (COAEp)KAaHHE MPHUKIATHOTO 2
[lonsiTe BBICKA3bIBAHMS. | MOIYJIS)
Bunl BEICKa3bpIBaHUH. [Ipaktuueckoe 3ansatue 14 Pemienue 3agau Ha OCHOBE TEOPUM MHOMKECTB U

MaTeMaTUYECKOU JIOTUKHU.

Jlormdeckune — omepani  HajJ ~ BBICKA3bIBAaHUSAMH B IPO(ECCUOHATBHOM

NEATEIbHOCTH TEXHMKAa — TEXHOJOra NPOJYKTOB IHUTAHUS KUBOTHOI'O

MIPOMCX 0K ICHHSI.

CP12. Tabnuipl HICTUHHOCTHA U UX COCTABIIEHUE
Pasznen 10. IIpousBoanas 42
¢yHKIHH, ee (26/16)
NpUMEHEHHEe
Tema 10.1.1 Coneprxanne yueOHOT0 MaTepuana
[Tonstne  mpousBoanoil. | T3 38 OmpeneneHue 4MCIOBON IMOCIEIOBATENTFHOCTH M CIOCOOBI €€ 3amaHusl.
@opmynel u  mpaswia | CBOWCTBA  YHCJIOBBIX  TOCHenoBaTenbHOCTEW.  OmpeneneHue  mpesena
nuddepeHInpOBaHHUSL. MOCNeI0BaTeIbHOCTU. BhIuncieHne mpenenoB mnocinefoBarenbHocTed. [lpemen | 2

(GyHKIIMM Ha OECKOHEYHOCTH.

OK-01, OK-02,

Tema 10.1.2 Cojep:xaHue yueOHOTo MaTepuana 2 OK-03, OK-04,
[Mpenen yukumu B Touke | T3 39 IIpenen ¢pyHKIUU B TOUKE. OK-05, OK-06,
Tema 10.1.3 Copep:xanne yueOHOTO MaTepHana 2 K 1021’(19[17( 2.1,
Brruncnenne npezaenoB | [Ipaktuyeckoe 3anstue 15 Beraucnenue npeaenos GyHKIIuu MK 2.2
byHKIIUHU
Tema 10.1.4 Coneprxanne yueOHOTO MaTepuana 2
[Tonstue npousBomuoit u | T3 40 [Ipupamenue aprymenta. [Ipupaimenue ¢GyHkiun. 3agaun, TpUBOIAIINE K
AJITOPUTM €€ OTBICKAHUS MOHATUIO MPOU3BOAHOM. OmpeneneHue NPOU3BOJHON. AJITOPUTM OTBICKAHUS

MIPOU3BOAHOMN
Tema 10.1.5 Coneprxanne y4eOHOTO MaTepuaa 2
Beruucnenue IIpakTnueckoe 3anarue 16 Beruncnenue npons3BoIHOM
MIPOU3BOAHOMN
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Tema 10.2.1
[TpousBoIHBIC CYMMBI,
pPa3HOCTH TPOMU3BEICHUS,
YaCTHOTO

Copepxanne yaueOHOT0 MaTepuana
T3 41 ®opmynsl nuddepeHITupoBaHUS.

Tema 10.2.2 Coneprxkanne y4eOHOT0 MaTepuasia

[IpaBuiia T3 42 IIpaBuna nuddepeHnnpoBaHus

muddepeHmpoBaHus

Tema 10.2.3 Copepxanne yaeOHOT0 MaTepuana

[Ipumenenue npasui | [Ipaktuueckoe 3anstue 17 Ilpumenenue mnpaBun nuddepeHUpoBaHUs MPH

maddepeHIpOBaHUS TIPU
BBIYHCIICHUU

BBIYHMCIICHUHN HpOHSBOI{HOﬁ

MIPOU3BOAHOMN

Tema 10.3 Copep:xanue yueOHOTo MaTepuana

[IpousBoaHsbIE T3 43 Omnpenenenne ciaoxHoi ¢(yHKuuMU. [Ipon3BOIHAS TPUTOHOMETPUUIECKUX
TPUTOHOMETPUYECKUX ¢bynkuii. [IpousBoaHas cinoxHON QYHKIIUU

¢bynkuuii.  [IpomsBoanas
CJIO’)KHOW (PyHKIIMU

Tema 10.4.1 Coneprxkanne yueOHOT0 MaTepuana

I'eomerpuueckuii u| T3 44 Teomerpuyeckuili cMbICT TNPOU3BOAHOM (YHKUUHM —  YIJIOBOM

¢buznueckuit CMBICT | KOOQGUIMEHT KacaTeabHOM K TpapuKky QYHKIUMM B TOYKE. YpaBHEHHE

IIPOU3BOTHOM KacaTenbHOW K Tpaduky GyHKIMH. AJTOPUTM COCTaBICHMS YpaBHEHUS
KacarenbHOU K rpaduky ¢pynkuuu y=f(x)

Tema 10.4.2 Coneprxanne yueOHOTO MaTepuana

Pemenue 3a1a4y Ha | [IpakTnueckoe 3ansaTe 18 PemeHne 3azauy Ha TEOMETPUUYECKUN CMBICI

F€OMETPUYECKUM  CMBICH | TPOU3BOJHOU

IIPOU3BOJIHOMN

Tema 10.4.3 Coneprxanne y4eOHOTO MaTepuana

DuU3NYECKUI T45. ®usuueckuil (MEXaHUYECKHI) CMBICT TPOM3BOAHONW — MTIHOBEHHAs

(MexaHMYeCKHil)  CMBICI | CKOPOCTh B MOMEHT BpeMeHH t: v = S’ (t)

IIPOU3BOJHOMN

Tema 10.4.4 [TpodeccnoHanbHO-OPHEHTUPOBAHHOE COJEp)KaHUE (COAEPIKaHUE MPHUKIIATHOTO

Pemtenue 3a71a4 Ha | MOJYJIs1)

buznvecKuit cMmbica | [Ipaktuyeckoe 3anstue 19 Pemenue 3a1ay Ha PU3MUECKHI CMBICT POU3BOTHOM
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MIPOU3BOAHOMN B Mpo(hecCHOHALHOM IeATENHPHOCTH TEXHUKA — TEXHOJIOTA MIPOAYKTOB MTUTAHUS
YKHBOTHOT'O TIPOMCXOXKICHUS
Tema 10.5.1 Copepxanne yaeOHOT0 MaTepuana

MOHOTOHHOCTh (YHKITUH.
Touku 3KCTpEMyMa

T3 46 Ilonarue HenpepwsiBHOW (GyHKIMU. CBOWCTBA HEMPEPHIBHOW (PYHKIIUU.
CBs3b MEXIy HENPEPHIBHOCTHIO U TU(PPEpEeHIMPYEMOCThI0 (PYHKIIUM B TOYKE.
Bospactanue u yObiBanue (GyHKIMH, COOTBETCTBHE BO3PACTaHUS U YOBIBaHUSA
(GyHKINU 3HAKY TPOU3BOIHOM.

Tema 10.5.2 [Ipaktuyeckoe 3ansTre 20 DKCTpeMyMBbI () YHKITHA.

Haiitn Toukm skcTtpemyma

byHKIIUHU

Tema 10.5.3 T3 47 IlonsiTue NPOU3BOAHON BBICIIETO MOPSAKA, COOTBETCTBUE 3HAKA BTOPOM

ITonsTne IIPOU3BOJHOU
BBICILIETO MOPsiIKa. 3aJa4u
Ha MAKCUMyM 1 MUHUMYM.

MIPOU3BOJIHOW BBITYKJIOCTH (BOTHYTOCTH) (YHKIIMM Ha OTpe3Ke. 3ajadd Ha
MAaKCHUMYM U MUHUMYM.

Tema 10.5.4 TIlonatue
ACHMIITOTBI, CIIOCOOBI HX
OnpeIeIeHUsI.

T3 48 IloHaTHE aCUMIOTOTHI, CIIOCOOBI UX ONPEICIICHHMS.

Tema 10.5.5

AJNrOpuUTM HUCCIIEI0BaHMS
(YHKIIMU ¥ IOCTPOEHUS €€
rpaduka.

ITpodeccrnoHanbHO-OPHEHTUPOBAHHOE COAEPKaHUE (COAEpKaHHE MPHUKIATHOIO
MOJYJIsA)

T3 49 Anroput™m wuccinenoBaHus (QYHKIMM U TIOCTPOEHHS ee rpaduka c
MIOMOIIbI0 MPOU3BOAHOM B MNpO(ecCHOHAIBHOM JEeATETbHOCTH TEXHHKA —
TEXHOJIOTa MPOJAYKTOB MUTAHUS XKUBOTHOT'O IIPOUCX0XKICHHUSI.

Tema 10.6 HauOosbliee u

Copep:xanue yueOHOTO MaTepuana

HauMEHBbIIIEE 3HaueHus | [Ipaktuueckoe 3ansthe 21 Haxoxxnenue HauOoNbIIET0 W HAUMEHBIIETO
byHKIUN 3HaYeHUH PyHKUIUH

[TpuMeHeHne Mpon3BOHON (GYHKITMHU JUTsl HCCIISOBAHUS (DYHKIIMHM Ha OTPE3KE.
Tema 10.7 [IpodeccrnonanbHO-OPHEHTUPOBAHHOE COJIEpKaHUE (COAEpKaHUE TPUKIIATHOTO
Haxoxnenne MOJTYJIsT)

ONTUMAJIBHOI'O PE3YJILTATA
C MOMOUIBIO ITPOU3BOJHON
B [IPAKTUYECKUX 3a7a4ax

Haumensbniee n Hanbosnbliiee 3HaYeHNE

[IpakTnueckoe 3anarue 22 HaumeHnbliiee U Haubonbliee 3HaueHUE (YHKLIUU B
npoeCCHOHATTLHON JeSITeIbHOCTH TEXHMKA — TEXHOJOIa NMPOJYKTOB MUTAHUS
KHMBOTHOTI'O IPOMCXOMKIAECHUS
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Tema 10.8 Conepxanue yueOHOro MaTepuasa
Pemenue 3aja4 ¢ | KonrposbHas padota 5 Pemenue 3amay ¢ npuMeHEHHUEM TIPOU3BOIHON (DYHKITMH
MIPUMEHEHUEM T3 50 ®opmynel u npaswia auddepenumpobanus. MccnenoBanue GyHKIui ¢ | 2
MIPOU3BOIHON (PyHKIIUU MOMOIIBIO TPOU3BOAHON. Hanboubiiee 1 HauMeHblIIee 3HaYeHUS! PYHKITHH

CP13. PackpbiTHe HEONPEICICHHOCTEH. 4

CP14. [Ipenensl: CylIHOCTb, 3HAYEHUE, BHIUUCICHHUE 6

CP15. IlpumeHnenre mpou3BOIHOM MPU PEUICHUH 33724 4

CP 16. I'otdpua Bunsrensm JleiOHmMI 6
Paznen 11. 16 (10/6) | 12
IlepBooOpa3nas
(pynkuumn, ee
NpUMeHeHue
Tema 11.1.1 Coneprxkanue yueOHOro Matepuasia
[lepBoobOpasnas ¢yukmuu. | T3 51 3amaua 0 BOCCTaHOBJICHHH 3aKOHA JBMXKEHUS MO M3BECTHOW CKOPOCTH.
[IpaBuina HaxoxaeHus | [lonstue wHTerprpoBaHus. (O3HaKOMJICHWE C TOHATHEM HWHTerpaia u | 2
nepBOOOPa3HBIX nepBoobOpasHoii s pyrkuuu y = f(X).

OK-01, OK-02,
OK-03, OK-04,

Tema 11.1.2 T3 52 Pemenue 3aa4 Ha CBSI3b MEPBOOOPA3HON M €€ IPOM3BOIHOM, BEIYUCIICHHE | 2 OK-05, OK-086,
Pemenue 3amau Ha CBsA3b | mepBooOpazHOil [uig AaHHOM ¢(yHkumu. Tabnuna QopMmyn Ans HaxXOXKIAESHUS OK-07
nepBooOpasHO M ee | IepBOOOPa3HBIX. MK 1.2, TIK 2.1,
IIPOU3BOJHOM. [IK 2.2
Tema 11.1.3 T3 53 Hzyuenme mpaBwia BBIUUCIEHHUS TepBooOpasHoil. [lonstme | 2
ITonsitue HEOIPEEIEHHOT0 UHTErpasia
HEOIpeeIEHHOTO
MHTErpaia
Tema 11.1.4 IIpakTnueckoe 3aHsaTue 23 BerdnciieHne HeONpeAeIEHHOIO HHTETpalla 2
Brruncienune
HEONPEJEITEHHOTO
MHTErpaia
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Tema 11.2.1 Conepxanue yueOHOro MaTepuasa
[Inomane xpuBosuHernon | T3 54 3agaum, npuBOAAIIME K IOHSITHIO OINPEICICHHOTO HWHTErpajga — o
TpamneuuH. @®opmyna | BBIYUCICHUM IUJIOMIAANM KPUBOJIMHEHHON Tpamenuu, O TEpPEeMEIICHUH TOYKH. | 2
Herotona — JleitOnuna [lonsiTHe onpenenéHHOro HHTErpasa.
Tema 11.2.2 [TpodeccronanbHO-OPUEHTUPOBAHHOE COAEPIKaHUE (COAEp)KAHHE MPHUKIATHOTO 2
['eomeTpuyeckuit U | MOJYJIsT)
buznueckuit cmbicn | [Ipaktuyeckoe 3amstue 24 T'eomeTpuyeckuii #  (QU3MUECKUI  CMBICT
ONPEACICHHOTO ONpPEACIICHHOTO  MHTErpaja. ®opmyna  Herootoma—  JleiibHuma B
UHTErpana. poeCCHOHATTFHON JESITEIPHOCTH TEXHHKA — TEXHOJIOra NMPOIYKTOB MUTAHUS

YKUBOTHOT'O ITPOUCXO0KJICHUS
Tema 11.3.1 [TpodeccrnoHabHO-OPHEHTUPOBAHHOE COJIEPKaHUE (COMEpIKaHUE TIPHUKIIATHOTO
OmnpeneneHHblii  UHTETpall | MOAYJIS)
B )KU3HU [IpakTrueckoe 3ansTue 25 ['eoMeTpUUECKU CMBICI OMPEIEICHHOTO HHTETpaa.

®opmyna Hetotona - JleiiOnuna. Pemenue 3a1a4 Ha npUMeHeHHE HHTerpaa AJis

BBIUUCIICHUS (M3MYECKHX BEIMYMH W IUIOUIaeii B TMpodecCHOHANBHOM

NEATEIbHOCTH TEXHMKAa — TEXHOJOra MPOJYyKTOB IUTAaHUS KUBOTHOI'O 2

MIPOUCXOXKICHUS
Tema 11.3.1 Coneprxanue yueOHOro MaTepuasa 2
[Ipumenenue Kontponbnas pabota 6
olpezeneHHoro uHrerpaia | [Ipumenenne onpeneeHHOro HHTErpana
MIPY PEMIEHUH 3a1a4 T3 55 IlpumeHnenune ompenereHHOTO WHTErpajia MPU PEIIeHWH 3a7ad B

npoeCCHOHATLHON JeSITEIbHOCTH TEXHMKA — TEXHOJOIa NMPOJYKTOB MUTAHUSA

KUBOTHOT'O IIPOUCXOXKICHUS

CP17. UHTerpanbHOE UCUUCICHHE 4

CP18. CiocoObl BbIYHMCIIEHUSI HHTETPAJIOB 2

CP19. [IpumeHeHne nHTErpajia B peajlbHOM MaTeMaTHKE. 6
Paznen 12. 36 (28/8) | 18 | OK-01, OK-02,
MHoOrorpaHHuKM U TeJja OK-03, OK-04,
BpaliCHUsA OK-05, OK-06,
Tema 12.1 Coneprxanne y4eOHOTO MaTepuana OK-07
Bepmmnbl, pebpa, rpanu | T3 56 Ilonstue mHOrorpaHHuka. Ero snmemeHTHI: BepiiuHbI, pebpa, rpaHu. | 2 K 1.2, TIK 2.1,
MHOI'OTpaHHHUKA Juaronane. Ceuenne. Boinykible ¥ HEBBITYKJIbIE MHOTOTPAHHUKH K 2.2
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Tema 12.2
[Ipusma, ee
COCTAaBJISIIOIIUE, CEUYCHHE.
[Ipsmass u  mpaBuiIbHAA
MIPU3MBI

Copepxanne yueOHOT0 MaTepuana
T3 57 Ilonstue npusmbl. Ee ocHOBaHMS W OOKOBBIE TpaHU. BwicoTa MPU3MBL.
IIpsimas n HaxknoHHasA npusma. [IpaBuiibHast npusma. Ee ceuenue

Tema 12.3
[Mapannenenunen, ky6. Nx
ceueHust

Coneprxanue yueOHOro MaTepuaia
[IpakTnueckoe 3anarue 26 [lapannenenunen, CBONHCTBA IPSIMOYTOJIBHOIO
napaenenunena, kyo. Ceuenue ky6a, napauienenumnesaa

Tema 12.4

IInpamuna, ee
COCTaBJISIOLINE, CEYCHHUE.
[IpaBunpHasgs  nupamuja.
VYcedeHHas nupaMuja

Copep:xanue yueOHOro MaTepuana
T3 58 [Mupamuna u ee anementsl. CeueHue nupamuabl. [IpaBuiibHas nupaMua.
VYceuennas nupamuaa

Tema 12.5 Copep:xanue yueOHOro MaTepuana

bokoBas u nosHas | T3 59 [Inomanp 60k0BOM U MOTHON OBEPXHOCTH MPU3MBI, TUPAMUIbI
IIOBEPXHOCTh MIPU3MBI,

MTUPAMUIBI

Tema 12.6 Coneprxanne yueOHOT0 MaTepuana

Cummerpuss B KyOe, | [Ipaktuueckoe 3ansitue 27 CuUMMeETpuss OTHOCUTEIBHO TOYKH, MPSIMOH,
napajuiesienunese, IIJIOCKOCTH.

MMpU3MEe, IMMpaMuc

CI/IMMeTpI/IH B Ky6e, napajiejienmIie e, Npu3smMe, mupamu/ic. Pemenune 3ama4

Tema 12.7
[Ipumepsl cummeTpuii B
npodeccun

[IpodeccrnonanbHO-OPHEHTUPOBAHHOE COJIEpKaHUE (COAEpKaHUE TPUKIIATHOTO
MOJTYJIsT)

IIpakTnueckoe 3ansaTue 28 CUMMETpUs B NPHUPOJE, aPXUTEKTYypE, TEXHHUKE, B
ObITY, B NMPO(PECCHOHANBHON JEATEIbHOCTH TEXHUKAa — TEXHOJIOra MPOJYKTOB
MIUTaHUS )KUBOTHOTO NPOUCXOKIECHUS

Tema 12.8

IIpaBunbHBIE
MHOT'OTPaHHHKH, X
CBOMCTBA

Coneprxanue yueOHOro MaTepuaia
T3 60 IloHartue mnpaBuIbHOrO MHOrorpaHHuka. CBOWCTBa NPaBHIBHBIX
MHOT'OI'PaHHHUKOB
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Tema 12.9
Hunmuaap, ero
cocrapsaromue. CedeHue
HUAJTUHIPA

Copepxanne yueOHOT0 MaTepuana

[IpodeccrnonanbHO-OpHEHTUPOBAHHOE COJIEpKaHue (COAEp>KaHUE MPUKIIATHOTO
MOJIYJIs1)

T3 61 Humuaap u ero osnemeHThl. CeueHue uIMHApPA (MMapauieIbHOE
OCHOBaHUIO U OocH). Pa3BepTka IWIMHIpA B MPOPECCHOHATBHONU ACSITEITLHOCTH
TEXHHKA — TEXHOJIOTa MPOIYKTOB MUTAHUS YKUBOTHOTO MPOUCXOXKICHHS

Tema 12.10

Konyc, ero
cocrapsaromue. CedeHue
KOHYca

[IpodeccronanbHO-OPHEHTUPOBAHHOE COAEPIKaHUE (COAEp)KAaHHE MPHUKIATHOTO
MOJTYJIsST)

T3 62 Konyc u ero snementsl. CedeHue KoHyca (MapauielbHOE OCHOBAHUIO U
MPOXOAAIIee 4Yepe3 BepIIMHY), KOHHMUECKHE cedeHus. Pa3BepTka KoHyca B
poecCHOHATBHON ACSITENTFHOCTH TEXHUKA — TEXHOJIOTA IMPOJYKTOB MUTAHUS
YKHUBOTHOT'O TIPOMCXOXKICHUS

Tema 12.11 Coneprxanue yueOHOro Matepuasa

YceyeHHsli koHyc. | T3 63 VYceuennslii koHyc. Ero oGpasyromas u BbicoTa. CeueHHE yCEeueHHOIO
Ceuenue YCEUEHHOr0 | KOHyca

KOHYyca

Tema 12.12 Coneprxanue yueOHOro MaTepuasa

[ap u chepa, ux ceuenus

T3 64 Illap u cdepa. Bzaumuoe pacnonoxkenue chepsl u 1iockoctu. CeyeHue
mapa, cepsl

Tema 12.13.1
ITonsarue 00 oOBeme Tea.

Copep:xanue yueOHOTO MaTepuana
T3 65 Ilouarue o6 ob6beme Tena. OObeM Kyba U MPAMOYTOJIBHOIO
napajJiesienumnesa.

Tema 12.13.1
OTHol1IEHNE 00BEMOB
OJTOOHBIX TEN

HpO(I)eCCI/IOHaJ'IBHO'OpI/IeHTI/IpOBaHHOC COACPIKAHUC (conepx(aHI/Ie MMPpUKJIIAAHOT'O

MOJTYJIsT)
T3 66 O6bem mpusmbel U nuiIuHApa. OTHOLIEHHE OOBEMOB MOJOOHBIX TEll.
Hunmuuapel B mpodecCHOHAIBHOW JAEATENbHOCTH TEXHMKa — TEXHOJIora

IMPOAYKTOB MMUTAHUS ) KUBOTHOI'O IPOUCXOKICHUSA

Tema 12.14.1
Ob6vemMbl W MUIOLIAAU
ITOBEPXHOCTEH TEN

Copnepxanue y4eOHOTO MaTepHaia
T3 67 O6beMbl TUpaMuIbl U KOHYCA.

Tema 12.14.2
O06mwem mapa.

Coneprxanue y4eOHOTO MaTepuaa
T3 68 O6bem mapa.
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Tema 12.14.3 [TpodeccroHambHO-OPUEHTUPOBAHHOE COAEPIKaHUE (COIep)KaHHE MPHKIATHOTO 2
Pemenue 3a1a4 Ha | MOZyJIs1)
HaxoxjaeHue o0béMoB u | [Ipaktuyeckoe 3amstre 29 Pemenuwe 3amad, CBSI3aHHBIX C HAXOXICHHEM
IUIoIaZe MOoBepXHOCTEH | 00BEMOB M IJIONIAAM HOBEPXHOCTEH Tel B Mpo(ecCHOHANbHON AEATeNbHOCTH
Te TEXHHMKA — TEXHOJIOTAa IPOAYKTOB IUTAHUSI )KUBOTHOT'O ITPOUCXOXKACHHUS
Tema 12.15 Coneprxkanue yueOHOr0o MaTepuasia
Pemenue 3aj1a4 no | Konrponsnuast pabora 6. Pemenue 3agau mo crepeomMerpur. MHOTOTpaHHUKA U
CTEpEOMETPUH. TeJsa BpalleHus 2
Mmuororpanauku 1 Ttena | T3 69 O0bembl U IUI011a 1 TOBEPXHOCTH MHOI'OI'PAHHUKOB U TEJl BpallleHUs
BpaLLCHUS
CP20. [IpaBusibHbIE U NIOJIYIPABUIbHBIE MHOTOTPAaHHUKHU 6
CP21. Mojienu TeJ1 BpallleHUs U MHOTOT'PAaHHUKOB 6
CP22. Jleonapn Diinep 6
Paznen 13. DaemeHTHI 14 (8/6) | 9
KOMOUHATOPHKH,
CTATHCTHKH M TeOpHH
BepPOsAATHOCTEM
Tema 13.1 Coneprxanue yueOHOro MaTepuasa
OcHoBHbIE nousitust | T3 70 IlepectaHOBKH, pa3MeLIeHUs], COUETAHUSI.
KOMOWHATOPUKH 2
Tema 13.2 Coneprxanue yueOHOro MaTepuasa OK-01, OK-02,
CoOsbiTHE, BeposATHOCTh | [Ipaktnueckoe 3anstre 30 . CoBMeCTHbIE U HECOBMECTHBIE COOBITHA. Teopembl 0 2 OK-03, OK-04,
coObiTHs. ClOXKEHHE U | BEPOSITHOCTM CYMMBI COOBITUH. YCJIOBHasi BEPOSTHOCTb. 3aBUCUMBIE H OK-05, OK-07
YMHOKEHHUE BEPOSITHOCTEN | HE3aBUCUMBIE COOBITHS. TeopeMbl 0 BEpOSTHOCTH IPOU3BEIEHUS COOBITHU. K 1.2, IIK 2.1,
[IK 2.2
Tema 13.3 [IpodeccnonanbHO-OpHEHTUPOBAHHOE COJIEpKaHue (CoAep>KaHUE MPUKIIATHOTO 2
BepositHOCTB B | MOAYJISL)
npodeccrnoHalIbHbBIX [Ipaktnueckoe 3anarue 31 OTHocuTenbHasE 4YacTOTa COOBITHS, CBOICTBO €€
3aa4ax YCTONYHMBOCTH.

Craructudeckoe ompesieneHrue BeposSsTHOCTH. OleHKa BEPOSTHOCTH COOBITHS B
npodeccnoHaNbHON AESITENFHOCTH TEXHUKAa — TEXHOJIOTa MPOJYKTOB MUTAHUS
KUBOTHOT'O IIPOUCXOXKICHUS
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Tema 13.4 Coneprxanue yueOHOro MaTepuaa
Huckpetnas  ciyvaiHas | T3 71 Bungbl ciaydailHbIX BenuduH. OrnpeneneHue IUCKPETHOM CIydailHOM
BEJINYMHA, 3aKOH ec | BeJIMUMHbl. 3aKOH paclpeleieHus] OUCKPETHOM ciydailHol BenuuuHbl. Ee
pacripeiesieHus YHCIIOBbIE XapaKTEePUCTUKH 2
Tema 13.5 Coneprxkanne yueOHOT0 MaTepuasia
3amaun maremaruueckoi | T3 72 Bapumaunonnsiii psa. Ilomuron wactor u rucrorpamma. Cratuctuueckue | 2
CTaTUCTHUKH XapaKTEPUCTUKH psiia HAOII01aeMbIX JaHHbBIX
Tema 13.6 [IpodeccroHanbHO-OPUEHTUPOBAHHOE COAEPIKaHUE (COoAepKaHHE MPHUKIATHOIO
CocraBieHne TaOuuLl U | MOAYJIS)
JMarpaMM Ha IPaKkTUKe IIpaktnyeckoe 3anatue 32 IlepBuuHas 00pabOTKa CTaTUCTHYECKHX JIaHHBIX. 2
I'paduueckoe ux mnpezncraBieHue. HaxoxkIeHHe CpeIHHX XapaKTEPHCTHK,
HaOJII0AaeMBIX JIaHHBIX B PabOTe TEXHMKA — TEXHOJIOra IPOAYKTOB HMUTAHUSA
KUBOTHOT'O IIPOUCXOXKICHUS
Tewma 13.7 Coneprxanue yueOHOro Matepuasa
Pemenue 3anad. | KontponbHas pabota 7. 2
DeMeHTbI T3 73 Dnementsl koMOuHaTOpUKU. COOBITHE, BEPOATHOCTH COOBITHA. Cll0KEeHHE
KOMOWHATOPUKH, U YMHO>XEHHE BEPOATHOCTEN
CTaTUCTUKM U  TEOpUHU
BEPOSATHOCTEMN
CP23. SIxo6 bepnymmm, u3 ucropuu TB 6
CP24. KoMO1HaTOpHKA, UCTOPHYECKAsi PETPOCIIEKTHBRA 3
Pasznen 14. YpaBHenus u 24 8
HepaBeHCTBA (10/14)
Tema 14.1.1 Coneprxanue yueOHOro MaTepuaa
PaBHOCHIIBHOCTE T3 74 PaBHOCHIBHOCTH ypaBHeHHI W HepaBeHCTB. Ompenenenus. OCHOBHEIE OK-01, OK-02,
YPAaBHEHUI U HEPABEHCTB. | TEOPEMbI PABHOCWIBHBIX [IEPEX0/1aX B YPABHEHUSX U HEPABEHCTBAX. OK-03, OK-04,
OOGmiue METOIBI peIIeH s 2 OK-05, OK-06,
Tema 14.1.2 OK-07
OGIIHe MeTOIBl pelTenHs Coneprxanne yueOHOTO MaTepuana 2 K 1.2, TIK 2.1,
[TpakTnueckoe 3anartue 33 OOmME METOBI PEIICHUs YPABHEHUI: MEPEeXoa OT [K 2.2

YpPaBHEHUU

paBeHCTBAa (YHKIMH K PaBEHCTBY apryMEHTOB JUISi MOHOTOHHBIX (DYHKIIHIA,
MCTOJ Pa3JIOKCHUA HAa MHOXHUTCIN, MCTOHA BBCACHUA HOBOU HepeMeHHOﬁ,
(YHKIIMOHATEHO-Tpa®UUECKUI METOT
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Tema 14.1.3 Coneprxanue yueOHOro MaTepuaa

Mertoibt pewenus | [Ipaktrueckoe 3anstue 34 MeTobl penieHus CTENICHHBIX YPaBHEHHI

CTEIEHHBIX YPABHEHUN

Tema 14.1.4 Coneprxkanue yueOHOT0 MaTepuasia

Meroasl pewienus | [Ipaktuueckoe 3anarue 35 Metos! peleHus OKa3aTeNbHbIX YPaBHEHUN
MTOKa3aTeIbHBIX

YpaBHEHUU

Tema 14.1.5 Coneprxkanne yueOHOT0 MaTepuasia

Meroasl pemenus | [Ipaktuueckoe 3anarue 36 Metozbl perieHus J1orapupMuIecKux ypaBHEHUN
Jorapu(pMUIECKUX

YpaBHEHUU

Tema 14.2.1 Copep:xanue yueOHOT0o MaTepuana

I'paduuaeckuii Meton | T3 75 OO6wmue MeTopl pelieHNs HEPABEHCTB: MEPEX0] OT CPAaBHEHUS 3HAYCHUM
peuieHus ypaBHEHUH, | GYHKIMI K CpaBHEHHIO 3HAUYEHUW apryMEHTOB [l MOHOTOHHBIX (DYHKIIHMH,
HEPAaBEHCTB METOJ UHTEPBAIOB, PYHKIMOHATBHO-TPAQUIECKUN METOI.

Tema 14.2.1 [TpodeccnonanbHO-OPHEHTUPOBAHHOE COJEpKaHUE (COAEPKaHUE MPHUKIIATHOTO

Hcnonb3oBaHnue CBOMCTB U
rpa@uKoB ISl PEIICHHS
npodeccuoHaNbHBIX
ypaBHeHU B pabote
TEXHOJIOTa

MOJYJISA)

[Ipaktnueckoe 3anarue 37 ['paduyeckuil MeToj pelIeHHUs YpaBHEHMH U
HEPABEHCTB.

Hcnonb3oBaHrne CBOWCTB M TpaduKOB Uil pElIEHUs NpoQeccCHOHAIbHBIX
ypaBHEHMH B paboTe TEXHMKA — TEXHOJOIa MPOAYKTOB MUTAHUS KUBOTHOI'O
MIPOUCXOXKACHHUS

Tema 14.3
VYpaBHEHHs 1 HEPABEHCTBA
C MOZYJIEM

Copepxanue yueOHOTO MaTepuana

T3 76 Onmnpenenenue wmoxayida. Packpeitue MOAyNns 10  ONPENEIICHUIO.
[Ipocreitine ypaBHeHHMsI W  HepaBeHCTBAa C wmoayinem. IIpumenenue
PaBHOCHUJIBHBIX IEPEXOJ0B B OIMPCACIICHHBIX THIIAX ypaBHeHI/Ifl U HEPABCHCTB C
MOAYJIEM

Tema 14.4.1
VYpaBHEHHs 1 HEPABEHCTBA
C IIapaMeTpaMu

Copep:xanne yueOHOTO MaTepuana
T3 77 3HaKOMCTBO € IMapaMeTPOM.

Tema 14.4.2
Merons! peLieHns
YpaBHEHU W HEPABEHCTB

Coneprxanue yueOHOro MaTepuaia
T3 78 IlpocTeiine ypaBHEHUSI 1 HEPABEHCTBA C 1APAMETPOM
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C mapaMeTpaMu
Tema 14.5 [IpodeccnoHanbHO-OPHUEHTUPOBAHHOE COJIEP)KaHUE (COAEPKaHUE MPHUKIIAJTHOTO 2
CocraBiieHHE U pELICHUE | MOAYIIS)
npodeccuonanbubix 3anad | [Ipaktnyeckue 3aHsaTus 38 PemieHue TEKCTOBBIX 3ajad MpodeccHoHaTbHOTO
C TIOMOIIBIO YpaBHEHUM CoJiep’kaHusi B pabOTe TEXHHMKA — TEXHOJIOTA MPOJYKTOB IMHUTAHUS JKUBOTHOTO
MIPOUCXOXKIACHHUS
Tewma 14.6 Copepxanne yaeOHOT0 MaTepuana 2
Pemrenue 3amad. | [Ipaktuueckoe 3anstue 39 OOIIKE METOIBI pEIICHUS YpaBHEHUH.
VYpaBHEHHUsI U HEPABEHCTBA
CP25. Kapn @pugpux [Mayce 4
CP26. I'paduueckoe penieHre ypaBHEHUN 1 HEPABEHCTB 4
3a 2 cemecTp 138 69
(86/52)
Bcero: 351
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3. YCJIOBUS PEAJIN3AIIMUA PABOYEN ITPOI'PAMMBI
YUEBHOI'O IPEJIMETA

3.1. MarepuajibHO — TeXHHYeCKHEe YCJOBHA Peaju3aliu MPorpamMmbl
y4eOHOro npeamera

Jlns peanu3zanusi yueOHOTO MpeAMETa B HATMYMKA KaOMHET MaTeMaTUKH JJIst
MPOBENCHUSI 3aHATUHA BCEX BHUIOB, TMPEAYCMOTPEHHBIX 00pa30BaTEIbLHOMN
IporpaMMoi, B TOM 4YHUCJE TPYNMNOBBIX W WHAUBUAYAIbHBIX KOHCYJIbTAIUH,
TEKYyIIEr0 KOHTPOJss MW MPOMEKYTOYHOM  arTecTalud, a Takke s
CaMOCTOATENLHON Y BOCTIMTATEILHON paOOTHI.

MarepualibHO-TEXHUYECKAs 0aza COOTBETCTBYET JNEUCTBYIOIIUM
CAaHUTAPHBIM U MTPOTUBOIOKAPHBIM HOPMAaM.

MaTepI/IaﬂBHO-TGXHI/I‘{eCKOG OCHAIlICHHC y‘{C6HOFO KaOWHETa

Kabuner: OGopynoBanue:

Marematuku Cton yueHn4ecKuil peryiaupyembiii 2-X MeCTHBIN — 15
Cryn yuenndeckuii peryiaupyemsrid — 30
[xad — 2

Cron koMIbloTepHBIN — 1

Croun nuceMeHHBIN 2-X TyMOOBbIHN — 1

Komnrerorepnsiii cTyn — 1

MynbsTumeauarnpoextop — 1

Komnbrorep B cOope € MOHMTOpPOM JII C JIUIEH3MOHHBIM
MporpaMMHEIM o0ecrieuenreM — 1

Konouku — 2

Harnsaeie nocoOust — 7

Yacer — 1

XKamro3u pynoHHbIe — 3

MenoBas gocka — 1

WMHCTpYKIIMOHHBIE TEXHOJIOTMYECKUE KapThl, JIEMOHCTPALlMOHHBIE
y4yeOHO-HarIsgHble TOCOOUs, IUIaKaThl, MOCTEpHl, AUJAKTUUECKUN U
pa3aaToYHbINA MaTepuan

B Hanuuum crnenyroumii nepedeHb KOMIUIEKTA JIMIEH3MOHHOTO U CBOOOIHO

PacIpOCTPaHAEMOr0 IMPOrPAMMHOI0 00SCIICUSHHS.

No HanmeHoBaHKWE JHUIIEH3MOHHOTO U CBO60,Z[HO pacnpocCcTpaHdacMoro ImporpaMMHOro
I1/11 O6€CH€‘I€HI/I$I, B TOM YHCJIC OTCUCCTBCHHOI'O IIPOMU3BOJACTBA

1 Oducnoe 10 u3 cocraBa nmakera Microsoft Office 2019
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2 OmneparmonHast cuctema Microsoft Windows 10 mns  oGpa3oBaTeiabHBIX
OpraHu3aluin

3 AHTUBHPYCHOE ITPOrpaMMHOE oOecrieueHne Kacnepckmii

3.2. TpeGoBaHus K KAAPOBbIM YCJIOBUSM pean3aliii NPOrpaMmbl

Peanm3amus o0pa3oBaTeIbLHOM IPOTPaMMBI o0ecrnieunBaeTcs
NeAarorHIeCKUMHU pabOTHUKAMH KOJUIEIXKA, a TAK)Ke JIMIIAMU, TTPUBIIEKAEMBIMHU K
peanuzanuu 00pa3oBaTENbHON MPOTPaMMBbI, B TOM YKCJIE U3 YHUCIa PYKOBOIUTEICH
¥ paOOTHHKOB OpPTaHU3AIIHA, HAIIPABJICHUE JESTEIBHOCTH KOTOPBHIX COOTBETCTBYET
obnacTu mpodecCHOHATEHON eATeILHOCTH M UMEIOIINUX CTaX pabOThl B JaHHOM
npodeccuoHanbHOM 006J1aCTH HE MeHee 3 JIeT.

[lenaroruyeckue paOOTHUKH, TMPUBIEKAEMbIE K peaTu3alldd MPOTrpaMMBI
MOJTy4aloT JOTOJHUTENIbHOE MpOodeCcCHOHATbHOE 00pa3oBaHUE MO MporpamMmam
MOBBINICHUS KBaMpUKauu He pexke 1 paza B 3 roja, ¢ y4eTOM pacIIUpeHUs
CrieKTpa mpoheCCHOHANBHBIX KOMIIECTSHITNI, B TOM Yncie B opMe CTaXKHPOBKH B
OpraHM3alMsIX, HaIMpaBICHUE [EATEIHHOCTH KOTOPBIX COOTBETCTBYET OOJIACTH
poecCUOHANIbHOM eI TEIbHOCTH.

Jlonss  memarormyeckux — paOOTHUKOB, OOECIIEUMBAIONIMX  OCBOCHHUE
00yJaroIIMMHUCs MPOPECCUOHANTBHBIX MOAYJIEH, UMEIOIIUX OMBIT ACATEIHHOCTU HE
MEHEee Tpex JIeT B OpraHu3alMsIX, HaMpaBlICHUE JESITEIbHOCTH KOTOPBIX
COOTBETCTBYET 00JIaCTH TNPO(HECCUOHANTBHON JESITEIBHOCTH B OOIIEM 4YHCIe
MeJaroru4eckux pabOTHUKOB, PEATM3YIOMUX MPOTPaMMbl MPOGEeCcCHOHATBHBIX
Moysel 00pa3oBaTeNbHOM MPOTPAMMBI, COCTABIISIET HE MEHee 25 MPOLIEHTOB.

3.3. UndopMmannoHHoe odecnieyeHne 00yueHusl.

JIiist peanu3aiuu mporpaMMbl KXkl 00ydaromuiicss 00ecrieueH J0CTyIIoM
K 0a3aM JaHHBIX ¥ OuOIMOTeYHOMY (QOHIY 00pa30BaTEIHLHON OpraHu3alIuy.

bubnmuorteunsiii  poHn  wWMeeT — meyaTHbIE — W/WIM  DJIEKTPOHHBIC
oOpa3zoBarenbHbie U WH(OOPMAIMOHHBIE PECYPChI, PEKOMEHIOBAHHBIC IS
UCTIONb30BaHUsI B 00pa30BaTeIbHOM IMPOLIECCE, HE CTapIle MATH JIET ¢ MOMEHTa

W3IaHUs.
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[lepeyenb pekOMEHIyeMbIX y4eOHbIX u3AaHui, WHTEpHET-pecypcos,
JOTIOJTHUTENBHOU JTUTEPATYPHI

OCHOBHBIE HCTOYHUKHU:

1. AnekcannpoB, A.JI. Marematuka:  anrebpa U Havana
MaTeMaTU4YeCKoro aHayimsa, reomerpus. ['eomerpus. 10-11 kmaccel : yueOHUK /
A J. Anexkcanapos, JI.LA. Bepuep, B.M. Peokuk. — M. : HW3narenbcTBO
«[Ipoceemenue», 2020. — 257 c¢. — ISBN: 978-5-09-062551-7 / - Tekct :
HENOCPEACTBEHHBIN

2. MopakoBuu, A.I'. AnreOpa ¥ Hadajla MaTeMaTHYeCKOTro aHanu3a. 10
kinacc: B 2 u. Y. 1. YueOnuk m1st yganuxcst o01meo0opa3oBaTeIbHbIX YUpeKIACHUN
(npo¢uneHelil ypoBenb) / A.I'. Mopakosuu, I1.B. CemenoB. - M. : MHemo3uHa,
2020. - 457 ¢. — ISBN: 978-5-346-01200-9 / - TekcT : HemocpeACTBCHHBII

3. Mopakosuu, A.I'. Anredpa u Hayana MaTeMaTUYECKOro aHanuza. 11
kinacce: B 2 u. Y. 1. YyeOHuK 15 yyanmxcsi 001eo0pa3oBaTeNIbHbIX YUPEKICHUN
(npoduneHeil ypoBenb) / A.I'. Mopakosuu, I1.B. CemenoB. - M. : MHemo3uHa,
2020. - 351 c. — ISBN 978-5-346-03199-4/ - Tekcr : HEMOCPEACTBEHHBIN

4, MopakoBuu, A.I'. Anre6pa u Hayana MaTeMaTUYECKOro ananuza. 10
kiacce: B 2 u. Y. 2. 3agayHuk 715 yHamuxcst o01eo0pa3zoBaTelbHbIX YUPEKICHUN
(npoduneHeIil ypoBenb) / A.I'. Mopakosuy, JI.O. Jlennmesa, JI.W. 3BaBuu [u ap.|
- M.: Muemosuna, 2020. - 336 c¢. — ISBN: 978-5-346-01202-3/ - Tekcr :
HENOCPEACTBECHHBIN

S. Mopakosuu, A.I'. AnreOpa 1 Hadana MaTeMaTHYECKOTO aHamu3a. 11
kiacc: B 2 u. Y. 2. 3agaunuk 115 ydamuxcs o01eo0pa3oBaTeIbHBIX YUPEKACHUN
(npoduneHeIil ypoBeHs) / A.I'. Mopakosuy, JI.O. Jlenuiuesa, JI.W. 3paBuy [u
ap.],- M. : Muemosuna, 2020. - 137 ¢. — ISBN: 978-5-346-02411-8/ - Tekcr :
HETIOCPEICTBEHHBIN

JlonosiHuTENBHAS TUTEpaTYypa:

1. boromonos H. B. Ilpaktuueckue 3aHsaTusi mo maremMatuke. B 2 u.
[Tekct]: yuebnoe mocobue mis CIIO/ H. B. boromonos. Y. 1. - 1ll-e wusm.,
nepepad. u gom. - M.: FOpaiit, 2019. - 327 c.: un. - (IIpodeccuonanpHoe
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oOpazoBaHue).

2. Hanasn, A. A. Maremaruka [Tekct]: yueonuk/ A. A. JlagasH. - 2 3.
- M.: ®opywm, 2010. - 544 c. - (IlpodheccuonanpHOE 00pa3oBaHUE).

3. I'enbdann U.M., I'naronesa E.I'., IInoas 2.3. @yHkuu U rpaduku
(ocHoBHbIEe npuémel). — M.: MITHMO, 2015

4, I'yce U.E. Matematuka. — M.: MU3natensctBo ACT, 2018

5. Kommoropos A.H. u ap. Anredpa u Hayana ananuza. 10 -11 k1. — M.,
2012.

6. Kpamop B.C. TloBTOpsieM u cCUCTEMaTHU3UPyEeM WIKOJbHBIA Kypc
anreOpbl U Havana ananusa. [Ipocsemenue, 2012r.

7. JlutBak H., Paiiroponckumii. Komy HyxHa Mmarematuka. lloHsTHas
KHUTa O TOM, Kak yctpoeH mudposoir mup — M.: OO0 «Mann, UBaHoB u
DepOepy», 2018

8. MakcumoB, O.B, Maxorkuna A.M. Teopuss BeposTHOCTEW U
MaTeMaThyeckasi cratuctuka: yueo. nmocooue /PocroB u //1: ®enuxc 2018- 347c.-
(Cpennee npodeccroHalIbHOE 0Opa30BaHUE)

9. Omenpuenko, B.II., KypbatoBa, D.B. Maremaruka: y4e6. mocooue/
PocroB H /[1: ®ennke 2019- 380c.-(Cpennee npodeccuoHaibHOE 00pa3oBaHue).

10. TIlepensman . JKupas wmarematuka — CII6, OOO «Toproso-
U3JIaTeIbCKU oM «AMdopar, 2016

11. Xnesutoxk H.H., MBanoa M.B. ®opMupoBaHHE BBIUHCIUTEIBHBIX
HaBBIKOB Ha ypokax matematuku. 10-11 knaccel. — M.: MJIEKCA, 2018

12. [emxun A.I'. CnpaBounuk mno martematuke. «Hayka»; MockBa —
2011r.

13. Iumosa, I1.H, IllunoB A.E. MaremaTtuka: y4e6. mocooue mis CIIO
Bousrorpan: M3parensckuit om «u -Donmoy» 2014-224c¢.mmn.

14. IlluxoBa H.A. 3agaum ¢ SKOHOMHUYECKHM cojepkaHueM. — M.:
NIIEKCA, 2019

15. COopHuK 3a1auy MO MaTeMaThkKe ¢ pereHusMu. 8-11 ki1./ mox pen.

M.U. CkanaBu. — Mocksa: Mup u O6pa3zoBanue, 2018
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WNuTtepHeT - pecypcehl:
1. Bcepoccuiickue HMHTEpHET-OMMMNMUAABL. [DJIEKTPOHHBIA pecypc]:

https://online-olympiad.ru

2. Bcs anemenTapHas  maremaTtuka — [DIEKTpPOHHBIA  pecypcl:

http://www.bymath/net

3. Bricmag maremaruka. URL: http://www.matclub.ru

4, Enunas  komneknus 1UGPOBBIX  00pa30BATENBHBIX  PECYPCOB.

[DnexTponHbIi pecypce]: http://school-collection.edu.ru

5. Nudopmarmonnas  cucteMa  «EgmHoe  okHO — jocTyma K

o0Opa3oBaTelbHBIM pecypcamy». [DieKTpoHHbIH pecypce]: http://window.edu.ru

6. NudopmarnmonHbie, TPEHUPOBOUYHBIE W KOHTPOJIbHBIE MaTepHaIbI

[DnexTpoHHBIH pecypc]:/ www.fcior.edu.ru

1. Maremarnyeckasi 1IKOJa B HWHTEpPHETE. - [DIEKTPOHHBIM pecypc]:

http://www.bymath.net

8. Hayunas snextponnas oubiuoreka (HOB). - [DnekTponHsiit pecypcl:

http://www.elibrary.ru

Q. OO0pazoBaTenbHBIN MaTeMaTHYECKHMA caiT Exponenta.ru

https://hub.exponenta.ru/post/materialy-dlya-prepodavaniya-matlab

10. OtTkpweIThIi  KOIEMXK. MareMmarnka. - [DJIEKTPOHHBIM pecypc]:

https://mathematics.ru

11. TloBTopum MaTeMaTHKY. - [ DneKTpOHHBIHI pecypcl:

http://www.mathteachers.narod.ru

12.  Poccuiickas snekTpoHHas mikoda - https://resh.edu.ru/subject/

13. CnopaBoyHUK MO MaTeMaTHKE ISl IIKOJBHUKOB. - [DJIEKTPOHHBIN

pecypc]: https://www.resolventa.ru/demo/demomath.htm

14. Cpenusis MareMaThyeckas HWHTEpPHET IIKoJa. - [DJIeKTPOHHBIN

pecypc]: http://www.bymath.net

15. ®enepanbubiii moptan «Poccuiickoe oOpazoBaHuey. - [DNEKTPOHHBIN

pecypc]: http://www.edu.ru
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https://mathematics.ru/
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http://www.bymath.net/
http://www.edu.ru/

16. ®denepanbHbli LIEHTP UHOOPMAIIMOHHO-00PA30BaTEIIbLHBIX PECYPCOB. -

[DnexTpoHHbIH pecypc]: http://fcior.edu.ru

17. Onektponnsie yueOHuku: «l'eomerpus 10 kmacc», «l'eomerpus 11
KJ1acc», «Anrebpa u Havana aHanm3a 10 kmacey», «Anredpa u Havyaja aHainuza 11
kiace» - OO0 «MobuimsHOe DitektporHoe OOpaszoBanume» - https://edu.mob-

edu.shop

18. DOnektpoHHbli yueOHMK «Marematuka B 1koie, XXI Bek»-

http://school-collection.edu.ru

42


http://fcior.edu.ru/
https://edu.mob-edu.shop/
https://edu.mob-edu.shop/

4. KOHTPOJIb MU OIEHKA PE3YJIbBTATOB OCBOEHUA
YYEBHOTI'O IIPE/IMETA

Kontpons wu

OLICHKAa

OCBOEHHUS IPOTIPAMMBI

y4eOHOTO

npeaMera

PACKPBIBAOTCA 4YCPC3 YCBOCHHLIC 3HAHHA U HpI/IO6peTeHHI)Ie O6yIIaI-OHII/IMI/ICSI

YMCHHUA u HAaBBIKH,

HaIlpaBJICHHLIC Ha

dbopmupoBanue

oonmx wu

po(heCcCHOHANBHBIX KOMIETEHIINM, KOTOPhIE CHHXPOHU3ZUPYIOTCS C MPEIMETHBIMU

pe3yiibTaTaMU O6y‘{€HI/I5{ N JIMYHOCTHBIMHU PC3yJIibTaTaMU BOCIIUTAHUS.

JUIs KOHTpOJII M OUEHKH pEe3ylbTaTOB OOY4YEHUs MNPEIyCMOTPEH BBIOOD

dbopM M METONIOB C ydeToM IMpodecCuoHaIU3auu OOy4YeHHUsl MO MpOorpaMme

y4eOHOTO MpeIMeTa.

Ko 1 nHaumeHnoBanue

q)OpMpreMbix Tur OLleHOYHBIX
KOMIICTEHIIMH, Paznen/Tema
MEPOTIPHUSITHS
KOJI JTMYHOCTHBIX
pe3yIbTaToB
OK 01. Beibupars crioco6sr | P 1, Tema 1.1, 1.2,1.3,1.4,1.5,1.6 TectupoBanue
pemeHus 3189 | b o Tewp2.1,2.2,2.3,2.4,2.5,2.6 | > CTHbI 0mpoc
npoQeCCHOHAILHON Maremaruueckuit
NeSITeIBHOCTH P 3, Temsr 3.1,3.2,3.3,3.4 JAKTAHT
IPUMEHUTEIBHO P 4, Temnl 4.1, 42, 4.3, 4.4, 4.5, 4.6, | VaanBunyansHas
K pa3jIMYHbIM KOHTEKCTaM 4.7,4.8,4.9,4.10,4.11 CaMOCTOSITEeIIbHAS
P 5, Temsi 5.1, 5.2 pabora
P 6, Tems: 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | !IPeAcTapeHne
6.7,6.8,6.9,6.10, 6.11 pE3yJIbTATOB

P7, Temm 7.1,7.2,7.3,74,75,7.6,
7.7,78,7.9, 7.10, 7.11, 7.12, 7.13,

MPaKTUYECKHUX paboT
3amuTra TBOPYECKHUX

7.14,7.15,7.16, 7.17 pabot

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3amura

P9, Temnr 9.1,9.2,9.3,9.4,9.5 WHIMBUTYTbHBIX

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

P 11, Temsmr 11.1, 11.2, 11.3, 11.4, KoHTposbHas paGoTa

11.5,11.6, 11.7 BhIHOIHEHHE

P12, Temsr 12.1,12.2,12.3,12.4 9K3aMeHALMOHHBIX

P 13, Temnr 13.1, 13.2, 13.3, 134, .

3aJaHui

13.5,13.6

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

145, 14.6
OK 02. Hcoonw3oBars | P1,Temal.1,1.2,1.3,14,1.5,1.6 TectupoBanue
COBPEMEHHBIE CpencTBa | p 2. Tembi 2.1,2.2,2.3, 2.4, 2.5, 2.6 VYcTHbI onpoc
MONCKA, aHanu3a " MaremaTtuueckuii
WHTEPIPETAII JAKTAHT

43




uHpopManuy, u

UH(POPMAaLOHHbIE
TEXHOJIOTUHI st
BBITTOJTHEHHS 3a1a4
npodeccruoHaNbHON
JeATEIILHOCTH

P3,Temsr 3.1,3.2,3.3,3.4

P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6,
4.7,438,4.9,4.10,4.11

P5, Tempr 5.1, 5.2

P 6, Temsn! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7,6.8,6.9,6.10, 6.11

P7, Temm 7.1,7.2,7.3,74,75, 7.6,
7.7,78,7.9, 7.10, 7.11, 7.12, 7.13,
7.14,7.15,7.16, 7.17

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

P 10, Temsr 10.1, 10.2, 10.3, 10.4

NunuBunyanbHas
CaMOCTOSITeNTbHAS
pabota
IIpencraBnenue
pe3yJIbTaToB
MPAaKTUYECKUX padboOT
3ammTa  TBOPYECKUX
pabor

3amura
WHIABUTYyaIbHBIX
MIPOEKTOB
KonrponsHas pabora

P 11, Tems 11.1, 11.2, 11.3, 11.4, | Bemonnenue

11.5,11.6, 11.7 JK3aMEHAIIMOHHBIX

P12, Temsr 12.1,12.2,12.3,12.4 3aaHui

P 13, Temsr 13.1, 13.2, 13.3, 13.4,

13.5,13.6

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

145, 14.6
OK 03. IlnanmpoBare u | P 1, Temal.l,1.2,1.3,14,1.5,1.6 TectupoBanue
PeaTM30BLIBATE P2, Temsi 2.1,2.2,2.3,2.4,2.5,2.6 | >CTHbIA OMpoC
COOCTBEHHOE MaremaTnueckuit
po(ecCHOHATBEHOE u | P 3, Tempr3.1,3.2,3.3,34 JUKTaHT
JUIHOCTHOC passutue, | P 4, Temsl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | UnauBunyanbHas
HPEANPUHIMATEIbCKYIO 47,48,49,64.10,4.11 CaMOCTOSITENIbHAS
JIeATEIBLHOCTD B | p5. Temp5.1,5.2 pabota
npodeccronanbHO cdepe, | p 6, Tembi 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [Ipencrasnenue
HCIOJb30BATL 3HAHUA 110 6.7,6.8, 6.9, 6.10, 6.11 PE3YIbTATOB

(uHAHCOBOM TIpaMOTHOCTHU
B PAa3IMYHBIX >KU3HEHHBIX

P 7, Temn 7.1, 7.2,7.3,74,7.5, 7.6,
7.7,7.8,7.9, 710, 7.11, 7.12, 7.13,

MPaKTUYECKHUX paboT
3amuTra TBOPYECKHUX

CUTYaIUIX 7.14,7.15,7.16, 7.17 pabot

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3ammuTa

P9, Temnr 9.1,9.2,9.3,9.4,9.5 WHIUBUAYAIbHBIX

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

P 11, Temer 11.1, 11.2, 11.3, 11.4, | KourponsHas paGora

11.5,11.6,11.7 Brimonnenne

P12, Temsr 12.1, 12.2,12.3, 12.4 SK3aMEHANMOHHEIX

P 13, Temnt 13.1, 13.2, 13.3, 13.4, N

3aJaHuH

13.5, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4,

145, 14.6
OK 04. O¢dextuBno | P 1, Temal.1,1.2,1.3,1.4,1.5,1.6 TectupoBanue
B3aUMO/IEVICTBOBATh " po Tems2.1,2.2,23,2.4,2.5,2.6 YceTHBII onpoc
paboTath B KOJJIEKTHBE | MaremaTuueckui
KOMAH/IE P 3, Temsr 3.1,3.2,3.3,34 JAKTAHT

P 4, Temsr 4.1, 42, 4.3, 4.4, 4.5, 4.6, | VIunuBuayanbHas
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4.7,438,4.9,4.10,4.11

P5, Temer 5.1,5.2

P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7,6.8,6.9,6.10, 6.11

P7, Temn 7.1,7.2,7.3,74,75,7.6,
7.7,7.8,7.9, 710, 7.11, 7.12, 7.13,
7.14,7.15, 7.16, 7.17

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

P 10, Temsr 10.1, 10.2, 10.3, 104

P 11, Temsr 11.1, 11.2, 11.3, 11.4,
11.5,11.6,11.7

CaMOCTOSITETIbHAS
pabota
IIpencraBnenue
pe3yIbTaToB
NPaKTHYECKUX padoT
3ammuTa TBOPYECKHX
pabor

3amura
WHJIUBUTyaTbHBIX
IIPOCKTOB
KonrponsHas pabora

Brinosinenue

P12, Temsr 12.1,12.2,12.3,12.4 SK3AMEHAMOHHBIX

P 13, Temmt 13.1, 13.2, 13.3, 134, e

13.5, 13.6

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

14.5, 14.6
OK 05. Ocymectusars | P 1, Tema 1.1,1.2,1.3,1.4,1.5,1.6 TectupoBanue
YCTHYIO M IMCBMCHHYIO | po Tevyin | 22.23,2.4,2.5,2.6 | > CTHBIH Onpoc
KOMMYHHUKAIAIO Ha MaremaTnueckui
rocyapcteHHoM  ssbike | © 3> Tembi3.1,3.2,3.3,3.4 JIUKTaHT
Poccuiickoii ®enepamun ¢ | P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | Nummsunyanbuas
y4EeTOM ocobennocreit | 4.7,4.8,4.9,4.10, 4.11 CaMOCTOATENbHAS
COLIMAIBHOTO 1| 5 Tempi5.1,5.2 pabota
KYJBTYPHOT'O KOHTEKCTa P 6, Temni 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [Ipencrasnenue

6.7,6.8,6.9,6.10, 6.11 pE3yJIbTATOB

P7, Temnr 7.1, 7.2, 7.3, 7.4, 7.5, 7.6,
7.7,7.8,7.9, 710, 7.11, 7.12, 7.13,

MPAaKTUYECKUX paboT
3amuTra TBOPYECKHUX

7.14,7.15,7.16, 7.17 pabot

P8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3ammuTa

P9, Temnr 9.1,9.2,9.3,9.4,9.5 WHIMBUTYTbHBIX

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

P 11, Temsr 11.1, 11.2, 11.3, 11.4, | Konrponshas paGora

11.5,11.6,11.7 BhIHOIHEHHE

P12, Temsr 12.1,12.2,12.3,12.4 9K3aMeHALMOHHBIX

P 13, Temmr 13.1, 13.2, 13.3, 134, .

3aIaHu I

13.5, 13.6

P 14, Temnt 14.1, 14.2, 14.3, 14.4,

145, 14.6
OK 06. [TposiBsite | P 1, Tema 1.1, 1.2, 1.3, 1.4, 1.5, 1.6 TectupoBanue
TPAKIAHCKO- P 6, Temst 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | > CTHbIA OMPOC
MATPUOTHYECKYIO MO3HIMIO, | 67 68 69 6.10, 6.11 Marematnueckuit
ACMOHCTPUPOBATH P 7, Temsl 7.1, 7.2,7.3,7.4,7.5, 7.6, | AUKTaHT
OCO3HAaHHOC MOBEJICHWE HA | 777879, 7.10, 7.11, 7.12, 7.13, | MHauBuayansHas
OCHOBE TPaJULMOHHBIX | 7.14,7.15, 7.16,7.17 CaMOCTOATENbHAS
0011IeYeT0BEYECKIX P 8, Temn 8.1, 8.2, 8.3,8.4,8.5,8.6 pabora
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1eHHocted, B ToM umucie ¢ | P 14, Temnr 14.1, 14.2, 14.3, 14.4, | IlpencraBienue
y4E€TOM rapmonuzaiun | 14.5, 14.6 pe3yiabTaToOB
MEKHAIMOHAJIbHBIX u MPAKTUIECKHUX PadoT
MEXPEJIUTUO3HBIX 3ammra TBOPUYECKHUX
OTHOIICHUM, MIPUMEHSTH pabor
CTaHJAPTHI 3amura
AHTUKOPPYIMIIMOHHOTO WHIUBUTYTbHBIX
MTOBEICHUS MIPOEKTOB
KonrponsHas pabora
Brinmonnenue
9K3aMEHAIIMOHHBIX
3aJlaHu i
OK 07. CopeiictBoBaty | P 1, Temal.1,1.2,1.3,1.4,1.5,1.6 TectupoBanue
COXPAHEHHUIO OKpY’KaroLIeh P2, Tembi 2.1,2.2,2.3,2.4, 2.5, 2.6 YcrHblii onpoc
Cpenpbl, MaremaTuueckui
peCypcocOepesKeHHuIo, P 3, Tems1 3.1,3.2,3.3,3.4 JMKTAHT
NPUMEHATL  3HaHus 00 | P 4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | Vinnusunyancuas
H3MEHEHUHU knumara, | 4.7,4.8,4.9,4.10, 4.11 CaMOCTOSITEIbLHAs
NPUHIUIBEL  OEepexIIMBOTO P 5, Tem 5.1, 5.2 pabora
NPOU3BOJICTBA, dP(PEKTUBHO | p 6, Tembi 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, IIpencraBnenue
JICHCTBOBATH B | 6.7,6.8, 6.9 6.10,6.11 pe3yNIbTaTOB

Ilpe3BLI‘13.I‘/'IHI:»IX CUTYyaluiax

P7, Temm 7.1,7.2,7.3,74,75,7.6,
7.7,7.8,7.9, 7.10, 7.11, 7.12, 7.13,
7.14,7.15,7.16, 7.17

P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P 11, Temsr 11.1, 11.2, 11.3, 11.4,
11.5,11.6,11.7

MPAaKTUYECKUX padbOT
3ammra TBOPYECKUX
pabor

3amura
WHIMBUTYATbHBIX
MIPOEKTOB
KonTponbhas padota

Brinonsenue

P12, Temsr 12.1,12.2,12.3,12.4 SK3AMEHATHOHHEX

P 13, Temsr 13.1, 13.2, 13.3, 13.4, saxanmii

13.5,13.6

P 14, Temsr 14.1, 142, 14.3, 14.4,

14.5, 14.6
IIK 1.1. OcymectBisate | P 1, Tema 1.1, 1.2,1.3,1.4,1.5,1.6 TectupoBanue
CAAYy-PUCMKY  CBIDBA ¥ | po Tevii21,22,2.3,2.4,2.5,2.6 | > CTHBIA ompoc
pPacXOJHBIX MaTEepHaIOB JUIs MareMaTnuecKuit
IPOU3BOJCTBA  MPOJIYKTOB P 3, Temsr 3.1,3.2,3.3,3.4 JTUKTAHT
NUTaHUS U3 MACHOTO ChIPbs | P 4, Temsl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | UnnuBunyansHas
I[IK 1.2. OpranusoseiBats | 4.7,4.8,4.9, 4.10,4.11 CaMOCTOSITEIbHAs
BBITIOJTHCHHE P5, Temp5.1,52 pabora
TEXHOJIOTHYECKUX OMEepaluii | p 6, Temst 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [TpencrasicHue
MPOM3BOACTBA  NPOAYKTOB | 67 6.8 6.9, 6.10, 6.11 pe3yIIbTaToB

IMUTAaHUA W3 MACHOT'O CbIPbA
Ha ABTOMATU3UPOBAHHBIX
TCXHOJIOTHYCCKUX JIMHUAX B

P 7, Temnt 7.1, 7.2, 7.3, 7.4, 7.5, 7.6,
7.7,78,7.9, 7.10, 7.11, 7.12, 7.13,
7.14,7.15,7.16, 7.17

MPAKTUYECKHUX paboT
3ammra  TBOPYECKUX
pabot
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COOTBETCTBUH c| P8 Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3amuTa
TEXHOJOTMYECKUMU P9, Temn1 9.1,9.2,9.3,9.4,9.5 WHIUBUIYaIbHBIX
MHCTPYKIHAMH P 10, Tems! 10.1, 10.2, 10.3, 10.4 IPOEKTOB
P 11, Temnr 11.1, 11.2, 11.3, 11.4, KonTpounbHas paGora
11.5,11.6,11.7 BhIHOIHEHHE
P12, Temn 12.1, 12.2,12.3,12.4 SK3AMEHAMOHHBIX
P 13, Temm 13.1, 13.2, 13.3, 134, e
13.5, 13.6
P 14, Temsr 14.1, 142, 143, 144,
14.5, 14.6
IIK 2.1. OpranuzoseiBats | P 1, Tema 1.1,1.2,1.3,1.4,1.5,1.6 TectupoBanue
BXOJITHOM KOHTPOJIb KayeCTBa P2, Tempi 2.1,2.2,2.3,2.4,2.5,2.6 YcrHblii onpoc
u 0e30MacHOCTH MSCHOI'O MaremaTuueckuit
CBHIpbS ¥ BCIIOMOTaTElIbHBIX P 3, Temsr3.1,3.2,3.3,3.4 JUKTAHT
KOMIIOHEHTOB, YIAaKOBOYHBIX | P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | NnnuBunyansnas
MaTepHuaioB, 4.7,48,4.9,4.10,4.11 CaMOCTOATENbHAS
MIPOU3BOICTBEHHBII P 5, Tems 5.1, 52 pabora
KOHTPOJIb  10Iy(paObpuKaToB, | p 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
rnapameTpoB 6.7,6.8, 6.9, 6.10, 6.11 pe3yNbTaTOB

TEXHOJIOTHYECKUX MPOIECCOB
u KOHTPOJb
NPOAYKIMUA U3
MSICHOTO CBIPBSI.

KayecTBa
TOTOBOU

I[IK 2.2. KountponupoBath
IIPOU3BOJICTBEHHBIE CTOKU M
BBIOPOCHI, OTXO/IbI
IIPOU3BOJICTBA, IIPUTOJIHBIE U
HEIIPUTOJIHbIE Ui
JanpHeHIen
IIPOMBILUIEHHON
nepepaboTKH.

IIK 2.3.IIpousBoauth
nabopaTopHble

HCCIICIOBAaHMSI KauecTBa W
0e30MacHOCTH
nonygabpuKkaToB U TOTOBBIX
OpPOAYKTOB B TIpoIecce
MIPOU3BOJICTBA MPOTYKITUH U3
MSICHOTO CBHIPBSI.

P7, Temm 7.1,7.2,7.3,74,75,7.6,
7.7,7.8,7.9, 7.10, 7.11, 7.12, 7.13,
7.14,7.15,7.16, 7.17

P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P 11, Temm 11.1, 11.2, 11.3, 11.4,
11.5,11.6, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 134,
13.5,13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4,
14.5, 14.6

MPaKTHYECKUX padoT
3amuTa TBOPYECKHUX
pabot

3ammuTa
WHIUBUTYJIbHBIX
MPOEKTOB
KontponbHas padota
Breimonnenue
9K3aMEHaIIMOHHBIX
3aJaHul
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K 3.1. IInanupoBath
OCHOBHBIE MoKa3aTesn
IIPOU3BOJICTBEHHOIO
nporecca.

IIK 3.2. [InanupoBath
BBITNIOJTHEHHE paboT
UCIIOJTHUTEIISIMU.

IIK 3.3. Opranu3oBbBaTh
pabory TPYJI0BOT'O
KOJUJIEKTHBA.

I[IK 3.4. KoHuTponupoBarb
X0/l ¥ OLIEHUBATh PE3yJIbTaThl

paboThI TPYZOBOTO
KOJIJIEKTHBA.
I[IK 3.5. Bectu yuétHo-

OT‘léTHYI-O AOKYMCHTAIHIO.

P1,Temal.1,1.2,13,1.4,15,1.6
P2, Temsr 2.1,2.2,2.3,2.4,2.5,2.6
P3,Temsr 3.1,3.2,3.3,3.4

P 4, Temnl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6,
4.7,438,4.9,4.10,4.11

P5, Tempr 5.1,5.2

P 6, Temn! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7,6.8,6.9,6.10, 6.11

P7, Temm 7.1,7.2,7.3,74,75,7.6,
7.7,7.8,7.9, 710, 7.11, 7.12, 7.13,
7.14,7.15, 7.16, 7.17

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P 11, Temsr 11.1, 11.2, 11.3, 11.4,
11.5,11.6, 11.7

P12, Temsr 12.1, 12.2, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5, 13.6

P 14, Temsr 14.1, 14.2, 143, 144,
14.5, 14.6

TectupoBanue
YcTHBIN onpoc
MaremaTnuecKkui
JHUKTAHT
NunuBunyanbHas
CaMOCTOSITENIbHAs
pabora
[IpencraBnenue
pe3yabTaTOB
MPAaKTUYECKUX paboT
3amuTra TBOPYECKUX
pabot

3amura
WHIUBUTYTbHBIX
MIPOCKTOB
KontponbHas padota
Breimonnenue
SK3aMEHAIIMOHHEIX
3aJlaHui
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