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Om00peHO C LENbIO0 MPAKTHYECKOTO IIPUMCHEHHUS

Ha 3aCeIaHNUU [IUKIOBOW METOIUYECKON KOMHCCHH
MaTeMaTHYECKOr0 U OOIIEro €CTeCTBEHHOHAYYHOTO UK
IpOTOKOI Ne  OoT «_ » 2024 r.
[Mpeacenarens IIMK Menkonosa JI.H./ /

AnanTtupoBaHHas pabouas mporpamma oo1ueo0pa3zoBaTesIbHON Y4eOHOM TUCIUTITUHBI
pa3paboTaHa Ha OCHOBE TPEOOBAHMIA:

- OepepalbHBII  TOCYAApCTBEHHBIM  OOpa3oBaTENbHBIM  CTaHIAPT  CPEIHEro
npodeccuoHaTbHOTO o0pa3oBanmsi 1o crenuanbHocTH 22.02.06 CBapodHoe MPOU3BOICTBO,
YTBEP)KJICHHOTO0 TIpuKa3oM MuHucTtepcTBa oOpa3oBanus U Hayku Poccuiickoit denepanun ot 21
ampesist 2014 1. Ne 360 (3apeructpupoBan MunuctepctBoM toctutiuu Poccutickoit @eneparuu 27
utoHs 2014 1., perucrparmmonHeridi Ne 32877), ¢ U3MEHEHUSMH, BHECEHHBIMH IIPHKA30M
MunuctepctBa obpa3zoBaHusi U Hayku Poccuiickoir ®enepanuu ot 9 ampens 2015 r. Ne 389
(3apeructpupoBan MmuHHCTEpCcTBOM tocTuMH Poccuiickoit ®eneparmun 8§ wmas 2015 1.,
peructpanronnsii N 37216) u npukazom MunuctepcTBa npocsenienus Poccuiickoit deneparun
ot 13 urons 2021 r. Ne 450 (3apeructpupoBan MunuctepctBoM roctuiiuu Poccuiickoit denepanuu
14 oxts6ps 2021 1., peructpanuonnsiii Ne 65410);

- ®enepanabHOr0 TOCYAaPCTBEHHOTO 00Pa30BaTENIBHOTO CTAaHAAPTA CPEIHETO  OOMIEero
oOpa3zoBanus (npukaz MunobOpuayku Poccun ot 17.05.2012 r. Ne 413);

- [Ipukaza MunuctepctBa IlpocBemenust Poccun ot 12.08.2022 r. Ne 732 «O BHeceHuu
U3MEHEHUH B (elepaibHbli TOCYAapCTBEHHBIM O00pa30BaTENbHBIM CTaHIAPT CpPEAHEero oOuIero
o0Opa3oBaHMs, YTBEP)KICHHBIA TpHKazoM MUHUCTEpCTBA OOpa3oBaHWsI M Hayku Poccuiickoi
Oeneparuu o1 17 mas 2012 r. Ne 413» (3apeructpupoBano B Muntocre Poccun 12.09.2022 No
70034);

- [Ipuxaza Muno6puayku Poccuu ot 14 utons 2013 r. Ne 464 «O6 yrBepxnenuu [lopsaka
OpraHM3alMi M OCYIIECTBJIEHUS 00pa30BaTENIbHOM JEATEIbHOCTH IO 00pa30BaTEIbHBIM
nporpaMMaM CpeaHero NpogecCHOHAIBLHOrO 00pazoBaHMs» (3aperucTpupoBaH MHHHCTEPCTBOM
tocturii Poccuiickoit ®eneparun 30 uronst 2013 1., peructpanuonnsii No 29200) (manee -
[Topsimox opranuzanuu oOpa3oBaTenbHON AedrenbHOcTH (B ped. [Ipukazo MunoOpHayku PO ot
22.01.2014 Ne 31, ot 15.12.2014 Ne 1580, Munnpocsemenust P® ot 28.08.2020 Ne 441);

- [Ipukaza Muno6pHayku Poccun ot 28 aBrycta 2020 r. Ne 441 «O BHeceHHU U3MEHEHUH B
[Topsimok opraHu3aIiu U OCYIIECTBICHUS 00pa30oBaTEIbHON NEATEIHLHOCTH MO 00pa30BaTEIbHBIM
nporpaMMaM  CpeAHero  Mpo(ecCHOHAIBHOrO  00pa3oBaHUS,  YTBEPXKAEHHBIH  IPUKA30M
MunuctepctBa oOpasoBanus 1 Hayku Poccuiickoit ®enepaunu ot 14 ntonst 2013 r. Ne 464;

- IImcema MunnucrepcrBa IIpocsemenus Poccuiickon ®@enepanuu  JlenaprameHT
rOCYJapCTBEHHOM TMONUTUKH B cdepe cpeaHero mpodeccuoHaabHOTO 00pa3oBaHUs U
npodeccuonanbHoro oOydenus ot 01.03.2023 Ne 05-592 «PexkomeHmanuu Mo pealu3anuu
cpemHero oOmero oOpa3oBaHUs B TpeneiaX OCBOCHHS 00pa30BaTEIbHON MPOTPaMMBI CPETHETO
npo¢eCCHOHATLHOTO 00pa30BaHMSI.

-Yuebnoro mmana ['BIIOY PO «PKMuA» mo cnemumansHoctu 22.02.06 Cmapounoe
IIPOU3BOJICTBO.

- Meroauueckux peKOMEHJAuil Mo pa3paboTKe U peanus3aluy aJanTHPOBAHHBIX
00pa3oBaTeNbHBIX MPOTPaMM CpeIHero npodeccnonaabHoro oopazosanus (ITucemo MunobpHayku
Poccun ot 22.04.2015 Ne 06-443).

Opraaun3zanusi-pa3padoTIuK: [NocynapcTBeHHOE Or01KETHOE TIPO(hECCHOHATTEHOE
oOpa3oBaTenbHOe  yupexaeHue PocToBckoit — oOmactu
«PoCTOBCKHMI KOJUTEHK METAIIIO00PAOOTKH M aBTOCEPBUCAY
Pa3paborunk: Menkonosa Jlronmuna HukonaeBHa, npenogaBaTenp Boiciiel kareropuu I'BIIOY
PO «PKMuAy»
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1. OBIIASA XAPAKTEPUCTUKA AI[AHTI/IPOBAHHOﬂ PABOYEN
IMPOI'PAMMUBI OBIIEOBPA3OBATEJIbHOU JUCHUITINHBI
«MATEMATUKAY.

1.1.MecTO0 AMCUMILIMHBI B CTPYKTYpe HNpPo(ecCHOHAIBHON aganTHPOBAHHOM
00pa3oBaTe/IbHOI MPOTrPAMMBI

AnantupoBaHHas mporpamMma o0O1eo0pa3oBaTebHON Y4eOHON JAUCIUILUIAHBI
«Maremaruka» OpelHa3HauYeHa Uil M3yYEeHHs MaTEMaTUKH B paMKax peaau3aluu
cpenHero oOmiero oOpa3oBaHMs B TpeeNax OCBOCHHUS — aJalTHUPOBAHHON
oOpazoBarensHOil Tporpammbl  CIIO  (mporpamMmbl  MOATOTOBKH — CIICIIHAIUCTOB
cpenHero 3BeHa) no crnenraibHocTy 22.02.06 «CBapo4HO€E TPOU3BOACTBO.

[Iporpamma paszpabotana Ha ocHoBe TpeOoBanuii ®I'OC cpemnero obmIero
o0pa3oBaHusl, MPEABABISIEMBIX K CTPYKTYPE, COACPKAHUIO U PE3yJIbTaTaM OCBOEHUS
y4eOHOM nuUCIMIUIMHBI Marematnka, ¥ B COOTBETCTBUU C PexomeHpanusMu 1o
OpraHu3alMyi TOJYy4YEHUs CpedHero oOIero oOpa3oBaHUs B IpeAesiaX OCBOCHUS
00pa30BaTeNbHBIX NPOrpaMM CpeIHEro mpodeccuoHaIbHOro 00pa3oBaHUs Ha Oasze
OCHOBHOro 00miero oOpa3oBaHusi C€ ydyeToM TpeOoBaHUN  (eaepaabHbIX
rOCyJIapCTBEHHBIX O00pa30BaTEIbHBIX CTAHJIAPTOB U MOIy4aeMod mHpodeccuu uiu
CHEUATBHOCTH CpeaHero  MpogecCHOHAIbHOIO oOpa3oBaHUs (muceMo
JlenaprameHTa roCyJapCTBEHHOM MOJIUTUKU B c(hepe MOATrOTOBKU pabouux KaapoB U
JITIO Muno6pHuayku Poccun ot 17.03.2015 Ne 06-259).

1.2. Ileqm uW mNJIaHupyeMble pe3yJbTaThl OCBOEHHUSI aJANTHPOBAHHOI
TUCHUTITHHBI:
1.2.1. Heab 1uCHUNIAHBI

[Iporpamma y4eOHOM IUCHUIUIMHBI pa3padOTaHa C Y4YE€TOM OCOOEHHOCTEH
OpraHu3ainuu  00pa30BaTENBHOIO  MpoOIecca M IICUXOJIOro-Teaarorunieckoro
COMPOBOXKJICHUSI 00YYAIOIIUXCSl MHKIFO3UBHBIX TPYII, BKIIOYAIOIIMX WHBAIUIOB U
JIUI] C OTPAHUYECHHBIMU BO3MOXXHOCTSIMU 3710pOBbsa (Hanee — il ¢ OB3).

Conepxanue mporpamMmbl  MareMaThka HampaBJIeHO Ha  JIOCTH)KCHHE
CIEIYIOIIUX LETICH:
* obecnieueHre cPOPMUPOBAHHOCTH MPEACTABICHUMN O COIIMANBHBIX, KyJTbTYPHBIX U
UCTOPUYECKHX (DAaKTOpaxX CTAHOBIICHUS MaTEMATHUKHU;
* oOecrieyeHue  C(HOPMUPOBAHHOCTH  JIOTUUECKOTO,  aTOPUTMHUYECKOTO U
MaTEMaTHYECKOTO MBIILICHUS;
» oOecrieueHue C(HOPMUPOBAHHOCTH YMEHUW NMPUMEHSATH IOJYYCHHBIC 3HAHUS TPH
pEIICHUH Pa3IMYHbIX 3a/1a4;
» obecnieueHre CHOPMHUPOBAHHOCTH TPEICTABICHUN O MaTEMaTHUKE KaK 4acTH oO0IIe
YeJIOBEUECKON KYIbTYPhI, YHUBEPCATHHOM SI3bIKE HAyKH, TIO3BOJISIFOIIIEM OIMCHIBATH
Y U3y4aTh peajbHbIC MPOIECCHI U SBJICHHUS.

® ISl CIa0OCIIBIIIANX O0YYarOIIHXCS:

- CIIOCOOHOCTh K COIIMAJBLHOW ajanTallid U WHTETpaIlii B OOIEeCTBE, B TOM

YHUCJIe MPU PeaTM3aIllid BO3MOKHOCTEH KOMMYHHKAIIUM HA OCHOBE CJIOBECHOUM pedH



(BKJIIOYAsl YCTHYIO KOMMYHHMKAIIMIO), a TaKkKe, MpPU >KeTaHUH, KOMMYHHUKAIlMH Ha
OCHOBE ’)KECTOBOM peuH C JINLIAaMHU, UMEIOIMMH HapyLIEHUs CIyXa;

- BJIQJICHUE HAaBBIKAMU OIPEJICICHUS U UCIPABIICHUS CIIEHU(PUUECKUX OIINOOK
(arpaMMaTHU3MOB) B TUCBMEHHOW U YCTHO peun;

- UC(OPMUPOBAHHOCTh U PA3BUTHE OCHOBHBIX BHUJIOB PEUYEBOM NEATEIBHOCTU
oOyyarolmuxcss — CIYyXO3PUTEIbHOTO BOCHPUATUS (C HCHOJB30BAaHUEM CIIYXOBBIX
anmnapaToB U (WIN) KOXJIEAPHBIX UMIUIAHTOB), TOBOPEHHUS, YTEHHUS, TUChMA.

Conmepxanne ydeOHOW JUCHMIUTUHBI pa3pabOTaHO B COOTBETCTBUU C
OCHOBHBIMHU COJIEP)KATEIbHBIMU JIMHUAMU 00y4YEHUS MaTEMaTHKE:

e ajreOpavyeckas JIMHHS, BKJIIOYAIOMIAs] CHCTEMATH3alUI0 CBEJCHHM O
Yyucllax; U3y4eHHE HOBBIX U 0000IIEHNE paHee U3yUYEHHBIX onepaluuii (BO3BEAECHHUE B
CTENEHb, W3BJICUCHUE KOpHS, JOrapu(MUpPOBAHHE, CUHYC, KOCHHYC, TaHI€HC,
KOTaHIreHC U OoOpaTHbIE K HHUM); MU3yYEHHE HOBBIX BHUJIOB YHCJIOBBIX BBIPAXKECHHUH U
GopMyJI; COBEpUICHCTBOBAHME NPAKTHUUECKUX HABBIKOB U  BBIYUCIUTEIBHON
KyJbTYpbl, pacIIUpEeHHE U COBEPIICHCTBOBAHUE aNreOpanyeckoro ammapara,
C()OPMUPOBAHHOTO B OCHOBHOM IIIKOJE, U €Tr0 IPUMEHEHHE K PEIICHUIO
MaTeMaTUYECKUX U MPUKIAJHBIX 33/a4;

® TEOPETUKO-(YHKIIMOHATbHAS JIMHUS, BKJIIOYAIOIIAs CHUCTEMATH3AIMI0 M|
paciMpeHne CBEACHUU O (YHKIIHSIX, COBEPIICHCTBOBaHHE TpaUUECKUX yMEHHIA;
3HaKOMCTBO C OCHOBHBIMH HJESIMH U METOAAMH MaTeMaTHUYeCKOTO aHain3a B
oObeMe, TMO3BOJSIOIIEM HCCIENOBaTh AJIEMEHTapHble (YHKIMM MW peliaTrh
npocTeiire reoMeTpudeckue, GU3n4eckue U Jpyrue MpuKiaIHble 3a/1a4H;

® JIUHUS YpPaBHEHUH M HEPABEHCTB, OCHOBaHHAas Ha TIOCTPOCHUM U
UCCIIEJOBAaHUM MaTeMAaTUYECKUX MOJIEJeH, MmepeceKaromasics ¢ aareOpandyeckon u
TEOPETUKO-QPYHKIIMOHAIBHON  JUHUSAMM W BKJIIOYAIOIIas  pa3BUTHE U
COBEPILIECHCTBOBAHUE TEXHHUKU anreOpandyeckux MpeoOpa3oBaHUM MJid peLIeHUs
ypaBHEHUW, HEPAaBEHCTB W CHCTEM; (OpPMHpPOBAHHE CIIOCOOHOCTH CTPOUTH H
UCCIIEIOBATh MPOCTEHIINE MaTeMaTHYeCKHEe MOJENH TPU PEIICHUH NPUKIATHBIX
3a7a4, 3a]1a4 U3 CMEKHBIX U CIICIUATbHBIX JTUCIUILINH;

e reoMeTpuyecKkass JIMHHUS, BKIIOYAIOIIAs HArJAgHble NPEJICTABICHUS O
IPOCTPAHCTBEHHBIX (UTypax W M3y4yEHUE UX CBOMCTB, (HOPMHUpPOBAHHE U Pa3BUTHE
IPOCTPAHCTBEHHOTO  BOOOpPa)KEHUS, pa3BUTHE  CIIOCOOOB  T'€OMETPUUYECKUX
U3MEPEHH, KOOPAMHATHOTO U BEKTOPHOTO METOJIOB ISl PEIICHUSI MaTEMAaTUYECKUX
U TIPUKJIQJHBIX 3a/1a4;

® CTOXacTUYecKas JIMHUS, OCHOBAaHHAs Ha Pa3BUTUU KOMOMHATOPHBIX YMEHMH,
MPEICTABICHUN O BEPOSITHOCTHO-CTATUCTUUECKUX 3aKOHOMEPHOCTSAX OKPYXKAIOIIErO
MUpa.

Pa3sBuTre comepkaTenbHBIX JIMHUN COMPOBOXKAACTCS COBEPIICHCTBOBAHHEM
WHTEIJICKTYallbHBIX M PEUYEBBIX yMEHHMH IyTeM OOOTallleHHs MaTeMaTHYeCKOTrO
SI3bIKA, PA3BUTHUS JIOTUYECKOTO MBITIICHUSI.

N3ydyeHne MaTeMaTHKH, 00ECTIeYUBACTCS:

* BBIOOPOM Pa3IMYHBIX MOJXOJ0B K BBEICHUIO OCHOBHBIX ITOHSITHIA;
* ¢dopMHpOBAHMEM CHUCTEMBbI YYEOHBIX 3aJaHuid, oOecreynBaromux 3(hHEKTUBHOE
OCYILIECTBIICHUE BHIOPAHHBIX LEJIEBBIX YCTAHOBOK;



* o0oTraimeHueM CIEeKTpa CTHJICH y4eOHOW JESITEIBHOCTH 3a CYET COTJIAaCOBAHUS C
BEJIyIIUMH JI€ATEIbHOCTHBIMU XapaKTePUCTUKaMU BIOPAHHOW MTpoQeccui.
N3yuenue o6mieoOpa3zoBaTeabHO y4eOHOM IUCHUILIMHBI «MaTemaTuka»
3aBepIlaeTcs MoABEACHUEM UTOTOB B (hOpME dK3aMEHa.
B pasznene mporpammel «ConepkaHue Y4eOHOW IUCHUILTMHBD) KYpCHBOM

BbIJIEJICH MaTepuaj, KOTOPbIA NMpU HM3YyYEHHMM MAaTEMAaTUKH U Kak 0a30BOM, M Kak
npoUIbLHON yueOHON AMCIUILIMHBI KOHTPOIIIO HE MOJICKHUT.



1.2.2. IlnanupyemMbie pe3yJabTAaThl OCBOCHMS AU CIIUIIIAHBI
Oco0oe 3HaueHUE NUCIUIUIMHA UMEET Mpu (OPMUPOBAHUHU U PA3BUTHU OOIIUX KOMIETEHIIHIA:

Koa u HauMeHOBaHMe

l'[.nalmpyeMble Pe3yJbTaThbl OCBOCHUA TUCIHHUIIJINHBI

¢dopmMupyeMbIX KOMIIETEH U

Oomue

JAucuumiimHapHbie (IpeaAMeTHbIe)

OK 01 BseiOupats croco0bl
pelieHus 3a1a4
npoeCCHOHATLHON
JEeSTeIbHOCTH TPUMEHHUTETHHO
K Pa3JIMYHBIM KOHTEKCTaM

B wactu TpyI0BOTr0O BOCIIHTAHUS:

-TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MaCTEPCTBa,
TPYIOJTIOOHE;

- TOTOBHOCTb K AKTUBHOU JeSTeNbHOCTH
TEXHOJIOTUYECKOH ¥ COLMAIBHOW HAINPaBICHHOCTH,
CIOCOOHOCTh ~ WHHIMUPOBATh,  IUIAHUPOBATH U
CaMOCTOSITEIILHO BBIMOJHATh TAKYIO JICATEIBHOCTB;

- MHTEepeC K paszIuyHbIM cdepam mpodeccHoHaTbHOMI
NeSITeIIbHOCTH,

OBnanenue YHHUBEPCATbHBIMU
MI03HABATEIbHBIMU JICHCTBHUSIMH:

a) 6a30BBIC JTIOTUYECKHUE ICUCTBUS:

- CaMOCTOSATEIBHO (POPMYJIMPOBATh M aKTYyaJIU3UPOBAThH
npobJeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

y4eOHBIMU

- yCTaHABJIMBaTh CYIICCTBCHHBIH MpH3HAK WM
OCHOBAaHUA JJIA CpaBHCHI/ISI, KJ'[aCCI/I(bI/IKaIII/II/I 158
00001IeHHS;

- OTIpeNIeNATh LENH IeATENbHOCTH, 3aJaBaTh apaMeTphbl
N KpUTCPUHN UX JOCTUIKCHUA,

- BBISIBIATH 3aKOHOMEPHOCTH M TPOTHUBOpPEYHs] B
pacCMaTpUBACMBIX SIBJICHUAX

- BHOCHUTb KOPPEKTHBBI B JESTEIBHOCTH, OILIEHUBATH
COOTBETCTBUEC PE3YJIbTATOB LECIAM, OLCHHMBATHL PHCKU
MOCITIEACTBHUM JIEATEIHHOCTH;

- pas3sBUBAThb KPCATHBHOC MBIINUICHUC IIPpU PECIICHUU
YKU3HEHHBIX TIPOoOIieM

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BIaJeTh HaBBIKAMHU Y4eOHO-HCCIENOBATEIbCKOW H
HpOGKTHOﬁ ACATCIIBHOCTH, HAaBbIKaMH Pa3pCIICHUA

BJIAJETh METOJAaMHU JOKa3aTelIbCTB, aIrOpPUTMaMU
pelieHus 3a/1ay; yYMEHHE bopmynrpoBath
ONIpEACIICHNUs, AKCUOMBI U TEOPEMBI, IPUMEHATH HX,
IIPOBOAUTH JIOKA3aTEJIbHBIE PACCYXACHUS B XOJe
pellIeHns 3a1a4;

- YMETh OINEpUPOBATh MOHATUSMM: CTENEHb 4YHCIA,
Jorapu(mM 4YHUCIa; YMEHHUE BBIIOJIHATH BBIUMCIICHUE
3HaUEHUH U  MpeoOpa3oBaHMsS  BBIPAXKEHUH  CO
CTENEHSIMM U Jorapupmamu, mpeoOpa3oBaHMs
JIPOOHO-PAIIMOHATIBHBIX BBIPAKECHU;

- YMETb ONEPUPOBATH MMOHATHSAMM: palUOHAJbHBIE,
UppalMOHaJbHbIE,  IIOKa3aTejbHble,  CTEHEHHBIE,
Jorapu(pMUUECKUe, TPUTOHOMETPUUECKUE YpPaBHEHUS
1 HEPABEHCTBA, X CUCTEMBI;

- yMeTb ONEpUpOBaTh MOHATHAMU:  (DYHKIUS,
HeIpepbIBHAs byHKIMS, MIPOU3BOJIHAS,
nepBooOpa3Hasi, OMNpEeAETCHHbIM WHTErpaig; yMeTb

HaXOJIUTh NPOMU3BOJHBIE HJIEMEHTApHbIX (DyHKUUH,
WCIIOJIb3YSl CIIPaBOYHBIE MaTepHallbl; UCCIIENOBaTh B
OpocTeHIUX chay4yasX (YHKIMM Ha MOHOTOHHOCTD,
HaXxOIUTh HauOOJbIIME M HAUMEHbIINE 3HAYCHUS
¢GyHKUMH;  CTPOUTH  TpagUKM  MHOTOWIEHOB €
UCIOJIb30BAHUEM anmapara MaTeMaTH4eCKOro
aHaln3a; NPUMEHSATHh TPOU3BOJAHYI0 NpPU pPELICHUH
3ajad = Ha  JBW)KEHME;  pellaTh  IPaKTHKO-
OPUEHTHUPOBAHHBIE 3aJaud Ha HauOoJbIIME H
HauMEHbIINE 3HAYeHHs, Ha HaXO0XKJIECHUE IyTH,
CKOPOCTH M YCKOPEHHUS;

- YMeThb OIEpPUPOBATh MNOHITUSIMM: palMOHAIbHAs




npo0Jem;

- BBIABIIATH IMPUIUHHO-CIICACTBCHHBIC CBs3U u
aKTyaJIM3UpOBaTh 3a7ady, BBIABUIaTh THIIOTE3y ¢
peliCHUsA, HAXOAUTb APTYMCHTBLI JIsI AOKAa3aTCIIbLCTBA
CBOMX YTBEpXKIICHHH, 3a]]aBaTh apaMeTpbl U KPUTEPUU

peLIcHus;

- AHAJIM3UPOBATH MOJYYEHHBIE B XOJI€ PEIICHUS 3aJa4u
pe3ynbTaThl, KPUTHYECKH OLICHUBATH nux
JIOCTOBEPHOCTh, MPOTHO3UPOBATh M3MEHEHUE B HOBBIX
YCIIOBUSIX;

-- YMETb IEPEHOCUTb 3HAaHUS B II03HABATEIBHYIO U
IMPAKTUYCCKYIO obiacTu KUBHEACATCIIBHOCTH,

- YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX NIPEAMETHBIX
oOJacrei;

- BBIJBUTAaTb HOBBIE WJEH, NpeularaTb OPUIMHAJIbHBIC
IIOAXO/IBI Y PELLICHMUA,

U CIIOCOOHOCTB MX HMCIIOJIb30BaHMs B [TO3HABATEIBHOM U
COLIMAJIBHON ITPAKTHUKE

byHKIMs, TOKa3aTenbHas — (QYHKIUS, CTENEHHas
GbyHKIHA, JorapupmMuuecKas GbyHKIHS,
TPUTOHOMETpPUYECKHE (YHKIIMU, OOpaTHbIC (YHKIIHH,
YMEHUE CTPOUTHh TIpadUKd M3YYCHHBIX (QYHKIUH,
UCIOJIB30BaTh Ipa@UKu MPU HU3YYEHHH MPOLECCOB U
3aBUCUMOCTEH, MpH pemIeHHH 3aJad U3 JIpyrux
y4eOHBIX MpPEeIMETOB W 3aJad U3 pPEeaJbHON KHU3HU;
BbIpaXaTh  (opMyJamMH  3aBUCHUMOCTH  MEXKIY
BEJIMYMHAMU;

- YMETh pelarh TEKCTOBBIC 3aJlaud pa3HBIX THUIOB (B
TOM YHCJI€ HA MPOLICHTHI, IOJIM U YacTH, HA JBUKECHHE,
paboTy, CTOMMOCTb TOBApOB M YCIyT, HAJOTH, 33Ja4l
U3 00JaCTH YIpaBJICHUS JUYHBIMU U CEMEHHBIMU
(uHaHCAaMM); COCTaBISATh BBIPAKEHHS, YpaBHEHHUS,
HEPaBEHCTBA M HUX CHCTEMbI [0 YCIOBHUIO 3a/auyH,
UCCIIEIOBATh TOYYEHHOE pelIeHHEe | OLEHHBATh
PaBI0NO00HOCTh PE3yNIbTATOB;

- yMeTb  ONEpPHpPOBATh  NOHATHAMH:  CpEIHEe
apupMeTHIecKoe, Me/iiaHa, HauOosbllee |
HaMEHbIIee  3HA4YeHHs,  pa3Max, JUCHepCus,
CTaHJApTHOE OTKJIOHEHHE YHCIOBOTO Habopa; yMeTb
W3BIICKATh, MHTEPIPETHPOBATH WH(OPMaIHIO,
OpeACTaBICHHYI0 B Talnuuax, Ha JAdarpamMax,
rpaduKax, OTPKAIONIYI0  CBOWCTBA  peabHBIX
HPOIIECCOB U ABJICHUN; MPECTABIATh UH(OPMALIHIO C
MOMOINBI0  TAaONMWIl ®  JWarpamMM; HCCIEIOBaTh
CTaTUCTHUYECKUE TAHHBIE, B TOM YHCIIE C IPUMEHEHUEM
rpadu4ecKux METOJI0OB U 3JEKTPOHHBIX CPE/CTB;

- YMETh ONEPUPOBATH MOHATUIMU: CIYYAUHBIA OMBIT U
ciiyyaiiHoe  COOBITHE, BEpPOATHOCTh  CIY4allHOTO
COOBITHS; YMEHHE BBIUMCIATH  BEPOSTHOCTH C
UCIOJIb30BAHNEM TpapUUECKUX METO/OB; MPUMEHSThH
(GOopMyJIBl CIOXKEHHS W YMHOXXEHHUS BEpPOSTHOCTEH,
KOMOMHATOpHbIE (akThl U (OPMYNIbl NPU PEIICHUN




3aJa4; OLCHMBATh BEPOSATHOCTU PEAbHBIX COOBITHIL;
3HAKOMCTBO CO CJIy4YallHBIMM BEJIIMYMHAMH; YMEHUE
IPUBOUTH HPUMEPHI HPOSBICHUS 3aKOHA OOJBIIUX
YKCell B IPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSX;

- YMETb OIEpUPOBATH IOHATUAMU: TOYKA, IpsAMas,
IUIOCKOCTh,  IPOCTPAaHCTBO,  JBYTPaHHBIA  yroul,
CKPEILMBAIOIINECA  INpsAMBIC, IApauIEIbHOCTh U
NEPHEHIUKYJIAPHOCTD MPSIMBIX U IUIOCKOCTEH, YIoj
MEXIy TNpAMBIMH, Yrol MEXIy INpAMOd U
IJIOCKOCTBIO, YIOJl MEXIY IUIOCKOCTSIMH, PaccTOSHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXIY
HOPSIMBIMHU, PAacCTOSTHUE MEXAY IJIOCKOCTSMU; YMEHUE
UCIIOJIb30BaTh MPU PELICHUH 3a/1a4 U3y4eHHbIE (aKThI
U TEOpeMbl IUIAHUMETPUM; YMEHHE OLEHUBATh
pa3Mepbl 00BEKTOB OKPYIKAIOIIEro MHUPA;

- YMeThb OIEpUpPOBaTh MOHATUSMU: MHOTOTPaHHUK,
CeueHHEe MHOIOrpaHHMKa, KyO, mapajulenenumnes,
npu3Ma, nupampaa, ¢Gurypa W MOBEPXHOCTb
BpallleHNs, LMIUHIP, KOHYC, mIap, cdepa, CeyeHHs
¢urypsl BpalleHHus, MIOCKOCTh, Kacarouascs cgepsl,

WIMH/pA, KOHYCa, [UIOIAaAb  TOBEPXHOCTH
MUPaMUBI, TPU3MBI, KOHYCa, IWIMHAPA, TUIOMAIb
cdepsl, o0beM KyOa, IIPSIMOYT OJIBHOTO

napajuieienuiena, MUpaMuabl, MPU3MbL, LWIMHAPA,
KOHYca, I1apa; yMeHue n300paxaTb MHOTOTPAHHUKH U
MOBEPXHOCTH BpALICHUS, UX CEYEHHUS] OT PYKH, C
IMOMOIIBIO YEPTEKHBIX HUHCTPYMEHTOB U JJIEKTPOHHBIX
CPEACTB; YMEHHUE paclo3HaBaTb CHUMMETPUIO B
MPOCTPAHCTBE; YMEHHE pPACIlO3HABATh IPABHIIbHBIE
MHOT'OI'PaHHUKWU;

- yMETh ONEPUPOBATh TMOHATUAMH: JIBUKEHUE B
MPOCTPAHCTBE, MOAOOHBIE (QUTYphl B MPOCTPAHCTBE;
HCMOJIb30BATh OTHOIIEHUE TUIOIIAC TOBEPXHOCTEN 1
00BEMOB MOAOOHBIX (GUTYP TIPH PEIICHUH 33]1aY;




- YMeThb BBIYUCISTH T'E€OMETPUUYECKHE BEJTUYHHbI
(nmHa,  yrojm,  IUOm@AAb,  00BeM,  IUIOMIAJb
MOBEPXHOCTH), HCIONB3YS HU3y4eHHble (QOpMysIbl U
METO/IbI;

- yYMETb OIEpPUPOBATH MOHATUSMU: MPSMOYTOJIbHAS
CHUCTEMa KOOpPJAMHAT, KOOPAMHATBHI TOYKH, BEKTOD,
KOOPJMHATHI BEKTOPA, CKAISIPHOE MPOU3BEICHUE, YOI
MEXIy BEKTOpamMH, CyMMa BEKTOPOB, MPOU3BEACHHUE
BEKTOPA Ha YUCJIO; HAXOAUTh C IOMOIIbIO H3yYEHHBIX
(hopMyT KOOpIUHATHI CEpEeIMHBI OTPE3Ka, PACCTOSHHE
MEX]y IBYMSI TOUKaMU;

- yMeTh BBIOMpATH MOAXOMSIIUN H3YYCHHBIH METO]T
JUISL pelIeHUs 3a/1a4i, paclo3HaBaTh MaTeMaTUYECKUe
(akThl ¥ MaTeMaTHUYEeCKHEe MOJEIU B TPUPOTHBIX U
OOIIECTBEHHBIX SBJICHHUSX, B KCKYCCTBE; YMEHHUE
OPUBOAUTH TPUMEPHl MAaTEMAaTHUUYECKUX OTKPBITHMA
POCCHIICKON U1 MUPOBOM MaT€MaTUYECKON HAYKHU.

- yYMETb ONEPUPOBATH TMOHATUSIMH: OIPEICICHHE,
aKkcHMOMa, Teopema, CIJEICTBHE, CBOMCTBO, MPHU3HAK,
JIOKA3aTelIbCTBO,  PaBHOCWIbHBIE  (POPMYIMPOBKH;
yMEHUE (dbopMynupoBarth obpaTHOE u
MIPOTUBOMOJIOKHOE YTBEPKJICHHE, MIPUBOAUTH
OpUMEPBl U KOHTPIPUMEPHI, HCIOJIb30BAaTh METO]
MaTeMaTU4eCKOu WHJTYKIIUH, MIPOBOIUTH
JIOKa3aTellbHble PAacCyKJEHUA MpU pEUIeHUH 3aj]ad,
OIICHUBATH JIOTUYECKYIO MPABUIILHOCTh PACCYKICHUH;
- yYMeThb OINEpPUPOBATh TOHSTHSIMHU: MHOXKECTBO,
MOJAMHOKECTBO, ONIEPALIMH HaJl MHOYKECTBAMU; YMEHHE
WCIIOb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar
JUISL OTMMCAaHUsl PEaIbHBIX MPOLIECCOB M SIBICHUU TpPHU
pelieHun 3a1ad, B TOM YHCIE U3 APYTHX YIEOHBIX
MPEAMETOB;

- yMETh OIIEpUPOBATh TMOHATHIMHU: Tpad, CBI3HBINA
rpad, aepeBo, HHKI, rpad Ha IUIOCKOCTH, YMEHHUE




3aJaBaTh M ONUCBIBaTh  Ipadbl  pa3IMYHBIMHU
croco0amMu; HCHONB30BaTh Trpadbl MPH  PEIICHUH
3az1ay;

- yMeTb CBOOOJHO OIEPUPOBATH  MOHATHIMH:
COUYETaHME, NEPECTAaHOBKA, YHUCIO COYETAHUM, UYUCIIO
NepecTaHoBOK; OMHOM HbIOTOHA; yMeHHE MPUMEHSTH
KOMOUHATOPHBIE (PaKThl U PACCYKICHMSI AJIs1 PELLICHUS
3azay;

-YMETb OIIEpUPOBATH MOHATUIAMU: HATYPAJIbHOE YHUCIIO,
L[EJ0€ YMCI0, OCTaTOK I0 MOJIYJI0, palMOHAIbHOE
YHUCIIO,  MPPALMOHAIBHOE  YHUCIO,  MHOYKECTBA
HaTypaJIbHBIX, LEJIbIX, palnoHaIbHbIX,
JNEUCTBUTENBHBIX  4YMCEI; YMEHHE HCIIOJIb30BaTh
IPU3HAKU JI€TMMOCTH, HAMMEHBIINI 00U 1eIUTEh
U HauMeHblllee olliee KpaTHoe, alroputM EBxinia
OpU pEeUIeHUM 3ajay; 3HAKOMCTBO C pa3IUYHBIMU
NO3ULMOHHBIMU CUCTEMaMU CUUCIICHHUS],

- YMeTh CBOOOJHO ONEPUPOBATh MOHATUSMU: CTEIICHb
C LIEJIBIM T0KAa3aTeJIeM, KOPEHb HATypalbHOW CTEIIEHH,
CTENEeHb C palMOHAJIbHBIM II0Ka3aTeleM, CTENEeHb C
JeUCTBUTENBHBIM  (BEIIECTBEHHBIM)  IIOKa3aTeleM,
gorapumM yucia, CHHYC, KOCHHYC U TaHIEHC
IIPOU3BOJIBHOTO YHUCIIA;

- yMeTb OINEpUpOBaTh MOHATUSIMH: TOXKIECTBO,
TOKJIECTBEHHOE npeoOpa3oBaHue, YPaBHEHHUE,
HEpPaBEHCTBO, CHUCTEMa YpaBHEHUI U HEPABEHCTB,
PaBHOCUJIBHOCTh YPAaBHEHMH, HEPaBEHCTB M CHCTEM,
panyoHaNIbHbIE, HPpPAaLMOHAIBHBIE, I10KAa3aTEIbHBIE,
CTENeHHbIE, JorapupMUIecKue, TPUTOHOMETPUYECKUE
YPaBHEHUs, HEPABEHCTBA U CUCTEMBI; YMEHHUE PELIATh
yYpaBHEHHS, HEPABEHCTBA U CHUCTEMBl C IIOMOIIbIO
pa3IUYHbIX IIPUEMOB; pemars YpaBHEHUS,
HEpaBEHCTBA U CHUCTEMBI C MapaMeTpoM; MPUMEHSTh
YPaBHEHNUs, HEPABEHCTBA, UX CHCTEMBI JJIsl PEICHUs




MaTeMaTHYeCKUX 3a7ad M 3aJad M3 Pa3IMyHbIX
o0JacTeil HayKH U pealbHOM KHU3HH;

-yMeTb CBOOOJHO ONEpPUPOBAaTh MOHATUAMH: TIpaduk
¢bynkuuu, oOpatHas QyHKIHS, KOMIO3UIMA (YHKIUH,
AuHeWHass  (QyHKUMA,  KBaJApaTuyHas  (QyHKIu,
cTerieHHass (QYHKOUS ¢  HEJbIM  [TOKa3aTeJeM,
TPUTOHOMETPUUYECKHE ¢GyHKLHY, oOpaTHbIe
TPUTOHOMETpHUUYECKHE (YHKIMM, TIOKa3aTeJdbHAas |
naorapupmuueckass  QyHKIMHM; YMEHHE  CTPOUTH
rpadukd  (GYHKUUH, BBINOJHATE MPeoOpa3OBaHUS
rpadukoB QpyHKUHUH;

YMEHHME UCHOJB30BaTh Tpapuku (QyHKUUH IS
U3YyUYEHHsI MIPOLECCOB U 3aBUCUMOCTEH MpH peleHUU
3a1a4 U3 APYrux y4eOHBIX MPEAMETOB U U3 PEaTbHOM
KHU3HH; BbIpaXaThb (POpMyJaMH 3aBUCUMOCTH MEXIY
BEJINYMHAMU;

yMEHHUE CBOOOJHO ONEepPUPOBATH MOHATUSAMU: YETHOCTb
(GyHKINH, TEPUOTUIHOCTD (DYHKIMH, OTPAHUYCHHOCTD
(GyHKIMH, MOHOTOHHOCTh  (DYHKIMM, 3KCTpPEMYyM
¢yHKIMM, HauOoNblllee W HAUMEHbIIEE 3HAYCHUS
(GyHKIMH Ha TPOMEXYTKE; YMEHHE MPOBOJIUTH
uccienoBaHue pyHKINY;

YMEHHUE MCII0JIb30BaTh CBOMCTBA U rpaduku (QpyHKIHUI
JUIL PEUICHUs] ypaBHEHWH, HEPAaBEHCTB M 3agad C
napamMeTpaMM;  M300pakaTb ~ Ha  KOOPJIMHATHOM
IJIOCKOCTH  MHOJXKECTBA  PEIICHWM  ypaBHEHUH,
HEPaBEHCTB U X CHCTEM;

- yMeTb CBOOOJHO  OIEPUPOBATH  MOHATHSIMH:
MOCTIeIOBATEIBHOCTh, apU(pMeTHIecKas MPOTPeccHs,
reoMeTpuuecKas nporpeccus, OECKOHEUHO
yOBIBafoOIas T€OMETPUYECKasi IPOTPECCHS;, yMEHHE
3aJaBaTh IIOCJIEJOBAaTEIIbHOCTH, B TOM YHCIE C
MTOMOIIIBI0 PEKYPPEHTHBIX (hOPMYIT;

- YMeTh OIEPUPOBATh MHOHATHUSIMH: HENPEPHIBHOCTH




GbyHKIIMKM, acUMOTOTH Tpaduka (GyHKIHUH, TEepBas U
BTOpasi MPOU3BOAHAS (DYHKIHU, TEOMETPUUYECKUU U
(Gu3nveckuii CMBICI TPOM3BOJIHOW, TEpBOOOpa3Hasi,
OTpEACICHHBI  WHTErpaj;  yMEHHE  HaxOIUTh
aCHMIITOTHI Tpaduka (GYHKIMH, YMEHUE BBIYHCIATH
MPOU3BOJIHBIE CYMMBI, TPOU3BEICHUS, YAaCTHOTO U
KOMITO3UIIMK  (DYHKIMIA,  HAXOIUTh  ypaBHCHHE
KacaTenbHOU K TpaduKy GyHKINH;

yMEHHUE UCIIOJIb30BATh MIPOU3BOIHYIO ISt
UCCIIEIOBAHHS byHKIUH, TUTST HAXOXICHUS
HAWJTYYIIEro PEIICHHUS B MPHKIAJIHBIX, B TOM YHUCIC
COLMAIBHO-9)KOHOMHYECKUX M (DU3MYECKHX 3a/avax,
JUIsSL OTIPE/ICIICHUS CKOPOCTU W YCKOPEHUS; HaXOIUTh
IUIOMIAIM U 00BEeMBI (PUTYp C TIOMOIIBI0 HHTErpaa,

IPUBOJIUTH IPUMEPBI MaTeMaTH4eCcKOro
MOJICITIUPOBAHMSI C TIOMOIIBI0 UG hepeHIHATBHBIX
YpaBHEHUH;

- YMEThb OIEpUPOBaTh MOHATUSIMH: KOMILIEKCHOE
YHCIIO, CONPSKEHHBIE KOMIUIEKCHBIE UMCIIA, MOYJIb U
apryMEeHT KOMIUIEKCHOIO u4ucia, (opma 3amucu
KOMIUIEKCHBIX qrcen (reomeTpuyeckasd,
TPUTOHOMETpHUUECKass U anredpanyeckas); YMeETh
IIPOU3BOJIUTH apupmeTnyecKue JeNCTBUA c
KOMIUIEKCHBIMA ~ YUCJIAMH; TPUBOAMTH  MPUMEPHI
VICIIOJIb30BaHUS KOMIUIEKCHBIX YHUCEIT;

- YMeTh CBOOOJHO ONEPUPOBATH MOHATUSMU: CpelIHEE
apudmernueckoe, MeauaHa, HauOoJbIIEe u
HauMEHbIIEe  3HA4YeHMs,  pa3Max,  JUCHEPCHd,
CTaH/IapTHOE OTKJIOHEHHWE MJI ONMCAHUS YHCIIOBBIX
JaHHBIX; YMEHHUE HCCIEN0BaThb CTaTHCTUYECKUE
JaHHbIE, B TOM YHCJIe C MPUMEHEHUEM TrpapuuecKux
METOZIOB U 3JIEKTPOHHBIX CpPEIACTB; TpapHUuecKu
HCCIIEIOBaTh COBMECTHBIE HAOJIO/IEHUS C MOMOIIbIO
JarpamMm paccerBaHUs U JIMHENHOW perpeccuy;




- yMETh HaxXxOIUTh BEPOSTHOCTH COOBITHH C
WCIOJIb30BaHUEM Tpa@UUecKUX METOJOB; MPUMEHSTh
Ui pemieHus  3amad  (GopMysibl  CIIOKEHHS U
YMHOXEHHS ~ BEpPOSITHOCTEH,  (opMyiny  MOJTHOU
BEpOSATHOCTH, (Qopmyny bepHyu, KoMOWHATOpHBIC
¢dakTel W GOpPMyIbI;  OIICHUBATH  BEPOSITHOCTH

peanbHbIX COOBITHIA; yMEHUue ONepUpOBaAThH
MOHATUAMM: ClIy4yailHasi BeJIWYHMHA, pacIpeesieHHue
BEPOSITHOCTEN, MaTeMaTU4eCcKoe 0’KHJIaHHE,

JIACIIEPCUS. W CTAaHIAPTHOE OTKJIOHEHUE CIIyYalHOU
BEJIMYMHBI, (YHKLUUU pacHpelesieHuss U IUIOTHOCTU
PaBHOMEPHOTO, IIOKA3aTEJIbHOTO W HOPMAaJIbHOTO
pacnpezeeHuii; yMEHHME HCIIOJIb30BaThb CBOWCTBA
W3Y4YEHHBIX PacHpeleieHUuN Il pPELICHHs 3a/aad;
3HaKOMCTBO C TOHSTHUAMH: 3aKOH OOJIBIIMX 4YHCEJ,
METOJbl  BBIOOPOYHBIX  HCCIIEJOBaHMH;  yMEHUE
IPUBOJUTH NPUMEPHI MPOSBICHUS 3aKOHA OOJBILUX
YKCell B IPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSX;

- yMeTh CBOOOJHO OMNEpPUPOBATh MOHATHAMM: TOYKa,
npsiMasi, IUIOCKOCTh, IIPOCTPAHCTBO, OTPE30K, JIyY,
IJIOCKUH YrOJjl, ABYTPAaHHBIN YIroJjl, TPEXTPaHHBIA YIroJl,
MIEPECEKAIOIINECS, TAPAIIIEIIBHBIE U CKPEIUBAIOIINECS
npsiIMble, MApaJUIeIbBHOCTh U MEPHEHAMKYISPHOCTD
MPSIMBIX U TUIOCKOCTEH, YroJl MEXAY NPSAMBIMH, yroJl
MEXAY MpsAMOHM U  IUIOCKOCTBIO, YIOJI  MEXIY
IJIOCKOCTSIMU; YMEHME HCIIOIb30BAaTh IIPU PEIICHUU
3a/1a4 M3y4eHHblE (PaKThl U TEOPEMBI IJIAaHUMETPUU;
YMEHUE  OIIGHWBaTh  pa3Mepbl  OOBEKTOB B
OKPY’KaroIleM MHpE; yMEHUE ONEepUPOBATH
MOHATUSIMHM: MHOTOTPaHHMK, CEYEHNE MHOTOIPaHHUKA,
MPaBUJIBHBIN MHOTOTPaHHUK, MpHU3Ma, MHpPaAMUJA,
¢urypa 1 NMOBEpXHOCTb BpAIllEHUs, LWIMHIP, KOHYC,
miap, cdepa, pazBepTka MOBEPXHOCTH, CEYEHHs KOHYcCa
U LMIWHAPA, NApauIeIbHBIE OCH WM OCHOBAHUIO,




CeueHHe Iapa, IUIOCKOCTb, Kacaromascsi cgepsl,
OWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEUeHHE
MHOI'OI'paHHHKa, n300paxkaThb MHOT'OI'paHHHKH,
(Guryphl 1 TOBEPXHOCTHU BPALICHUS, NX CEUCHHSI, B TOM
qyciae € IMOMOUIbIO JIEKTPOHHBIX CPEICTB; yYMEHHUE
NPUMEHSATh  CBOWCTBA  TEOMETPHYECKHX  (uryp,
CaMOCTOSITENIbHO  ()OPMYJIMPOBATh  ONPEACICHUS
n3ydaeMbIX (DUTYp, BBIABUIaTh THIIOTE3BI O CBOMCTBAX
U MPU3HAKAX F€OMETPUYECKUX (Uryp, o0OCHOBBIBATH
WIM  ONpOBEepraTb  HMX; YMEHHE  HPOBOJIUTH
KjIaccuukanuo (Uryp Mo pasjidyHbIM IpPU3HAKaM,
BBITTOJTHATH HEOO0XOIMMBbIE JIOTIOJTHUTEIILHBIE
HOCTPOCHHUS;

- yMeTb CBOOOJHO ONEPUPOBATH  IOHATHSIMH:
wiomaas (Gurypsl, o6beM (Uryphl, BETUYHMHA YTIa,
paccTosiHHE€ OT TOYKH JIO TIUIOCKOCTH, DPAaCCTOSHUE
MEXIY MPSIMBIMH, PAacCTOSHUE MEXAY IUIOCKOCTSAMH,
wIomanb chepsl, MIOMAAs MOBEPXHOCTH MUPAMUJIBI,
OpU3Mbl,  KOHyca, LWIMHApa, o00beM  KyoOa,
MpSIMOYTOJIBHOTO  TMapajulesienunena,  MUPaMUIbI,
HpU3MBI, IWIIMHPa, KOHYyCa, I1apa; yMEHUE HaXOUTh
OTHOIIEHHE 00BEMOB MOAOOHBIX PUTYD;

- yMeTb CBOOOJHO OIEPUPOBATH  MOHATHIAMMU:
JIBIDKEHUE, TapallyIeNbHBI TEPeHOC, CHMMETPUS Ha
IVIOCKOCTA W B TPOCTPaHCTBE,  IOBOPOT,
npeoOpa3oBaHue MoAoOMs, TOA00HBIE  (UIYPBHI;
YMEHME pacro3HaBaTh paBHbIE U NOJJ00HBIE PUTYPHI, B
TOM 4YHCJIE€ B TPHUPOJAE, HCKYCCTBE, APXUTEKTYpE;
YMEHHUE HWCIIOJIb30BaTh T€OMETPUYECKHE OTHOIICHUS,
HaXOJUTh T€OMETPUYECKHUE BETUYMHBI (JUIMHA, YTrod,
IJI0Maab, 00bEM) TMPH PEIICHHH 3a7a4 W3 JIPYTuX
y4eOHBIX IPEAMETOB U U3 PEATbHOM KHU3HH;

- yMeTb CBOOOJHO OIEPHUPOBATH  TOHSATHIMH:
NpsIMOYTOJIbHAsE ~ CHCTE€Ma  KOOPJAMHAT,  BEKTOp,




KOOpJIMHATHl TOYKH, KOOPAMHATHI BEKTOpa, CymMMa
BEKTOPOB, IIPOM3BEJIEHUE BEKTOpa Ha  YHUCIIO,
pasjokeHue BeKTopa 1o  0a3ucy, CKalisipHOe
IIPOU3BEACHNE, BEKTOPHOE IPOU3BEACHUE,  YIOJl
MEX]ly BEKTOpaMH; YMEHHUE HCII0JIb30BaTh BEKTOPHbIN
u KOOpJAMHATHBIN METO]{ JUISL pelieHus
TeOMETPUUYECKUX 3aJad4 U 3a/ad JPYrux Yy4eOHBIX
IIPEIMETOB; ONIEPUPOBATh MOHATUSAMU: MaTpuLa 2x2 u
3x3, onpeaeauTenb MaTPUILIbl, TEOMETPUUECKUN CMBICIT
OIIpeeInTENs;

- YMETh MOJIEJIUPOBATh pPealibHbIE CUTYallUU Ha SI3bIKE
MaTeMaTUKH; COCTABJIATh BBIPAXKECHUS, YpaBHEHUS,
HEPAaBEHCTBA M HMX CHCTEMbI [0 YCIOBHIO 3a/auyH,

UCCIIE0BATh IIOCTPOCHHBIE MOJIENH c
UCIIOJIb30BAaHUEM amnmapara anreopsl,
MHTEPIPETUPOBATh IIOJyYCHHBIH pPE3yJbTaT; CTPOUTH
MaTEeMaTUYECKUE MOJEeIn c IIOMOILBIO
F€OMETPUYECKUX IIOHATMM M  BEIWYMH, pEIIATh
CBA3aHHBIC C HUMU IPAKTUYECKUE 3a]1a4; COCTABIIATh
BEPOSITHOCTHYIO  MOJEIb W HMHTEPIPETUPOBATH

MOJIYYEHHBIH pe3ysbTaT; pellaTh NPUKIAgHbIE 3a0a4u
CpelcTBaMU MAaTEMaTH4ECKOTO aHAIN3a, B TOM YHUCIIE
COLIMAJIBHO-OKOHOMUYECKOT O u ¢du3nveckoro
Xapakrepa;

- YMEHHE BBIOMPATh MOIXOASIINI METOT AJIsl pEeLIeHUs
3aa4d; IIOHMMaHHE 3HAYMMOCTH MAaTeMaTUKHA B
M3Y4YEHUU MPUPOJIHBIX U OOIECTBEHHBIX MPOIIECCOB U
SIBJICHUI; YMEHHUE PACIIO3HABATH IPOSBICHUE 3aKOHOB
MaTeMaTHKd B HCKYCCTBE, YMEHHE NPUBOJMTH
IIpUMEPBl MAaTEMAaTUYECKUX OTKPBITUH POCCUNCKOU U
MHPOBOM MaTeMaTH4YECKON HAYKH

OK 02
COBPEMECHHBIC
TOVCKa,

HUcnonw3oBaTth
cpeacTBa

aHaJm3a
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B o0nacTu IeHHOCTH HayYHOTO MMO3HAHUSA:
-c(hopMUPOBAHHOCTh MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS

- YMETh ONEPUPOBATh MOHATUSIMU: pallMOHATIbHAS
(GyHKIHMSA, TOKa3aTenbHas GYHKIUS, CTeIeHHAs
¢dbyHK1us, Jorapupmudeckast yHKuus,




UHTEpIpeTanuy uHpopmanny,
u MH(POPMALIMOHHbIE
TEXHOJIOTUU ISl BBITTOJHEHUS
3a/aq npohecCuoHATLHOM
IEATeLHOCTH

HAyKH U 0OILECTBEHHOW MPAKTUKH, OCHOBAaHHOTO Ha
JMaore KyJibTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MecTa B MOJUKYJIbTYPHOM MHPE;

- COBEPILEHCTBOBAHUE A3bIKOBOM M YHTATEIBCKOU
KYJIBTYpPBI KaK Cpe/ICTBa B3aUMOJICHCTBHUS MEXTY
JFOIBMU ¥ TIO3HAHUS MUPA;

- OCO3HAHME LIEHHOCTU HAyYHOU JesITeIbHOCTH,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO U
HCCJIEIOBATEILCKYIO ACSITEIbHOCTh HHINBUAYAIBHO U B
rpymnre.

OBnazeHre yHUBEPCAIbHBIMU Y4EOHBIMU
MI03HABATEIbHBIMU JACHCTBHUSIMH:

B) pabota ¢ uHpopMaIuei:

- BJIaJICTh HaBbIKAMH MOJTyYeHUS HHPOPMALIUU U3
MCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSATEIHHO
OCYILECTBIISITH TIOUCK, aHAIN3, CHCTEMATH3AIHIO U
MHTEPIPETANIO UHPOPMALIMK Pa3JIMYHbIX BUIOB U
dbop™m mpeacTaBIeHUs;

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX (OpMATaX C YUETOM
Ha3zHauYeHUs HH(OPMAIINH U TIETICBON ayAUTOPHUH,
BBIOMpAsi ONTUMAIbHYIO (POpMY IPEACTABICHUS U
BU3YaJTU3aINH;

- OLICHUBATh JIOCTOBEPHOCTh, JETUTUMHOCTb
UH(POPMAIINH, €€ COOTBETCTBHE MTPABOBBIM M MOPAIHHO-
TUYECKUM HOpMaM;

- UCTIOJIB30BAThH CPEICTBA HH(POPMAITMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHIA B PEIICHUN
KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U OPTaHU3AI[MOHHBIX
3aja4 ¢ coOMoieHneM TpeOOBaHHU 3PrOHOMHUKH,
TEXHUKU 0€30MaCHOCTH, TUTHEHBI, pecypcocOepekeHus,
MPaBOBBIX M ATHYECKUX HOPM, HOPM WH(POPMAITMOHHOH
0e30IMacHOCTH;

- BJAIeTh HaBBIKAMH pPACMO3HABAHWS W 3alIHUTHI
uHopManuy, MH(POPMALIMOHHOM 6e30MacHOCTH

TPUTOHOMETpUYECKHE (PYHKIIMH, OOpaTHBIE QYHKIINUH,
YMEHHUE CTPOUTH rpa)MKu U3yYSHHBIX (YHKINH,
UCIIOJIb30BaTh IpaUKK IPU U3YUEHHUH IIPOLIECCOB U
3aBHCUMOCTEH, IPU PEUICHUH 33/1a4 U3 JPYTUX
y4EOHBIX IPEAMETOB U 3aay U3 peallbHOW KU3HH;
BBIpaXaTh GOPMYIIAMHU 3aBUCHIMOCTH MEXY
BEJINYMHAMY;

- YMETh ONEPUPOBATH MOHATHIMHU: TOKAECTBO,
TOKAECTBEHHOE NpeoOpa3oBaHKe, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMa YPAaBHEHHI U HEPABEHCTB,
PaBHOCHJILHOCTh YPaBHEHUI, HEPABEHCTB U CHCTEM,
panmoHanbHbIe, HPpAIlOHANIbHBIC, IOKA3aTENIbHBIE,
CTEIEHHbIE, JJorapu(pMUUECKUe, TPUTOHOMETPUUYECKHUE
ypaBHEHHS, HEPAaBEHCTBA U CUCTEMBI; YMETh PeIaTh
YpaBHEHMs, HEPAaBEHCTBA U CUCTEMBbI C IOMOILBIO
Pa3IMYHBIX IPUEMOB; pelIaTh YpaBHEHHsI, HEPABEHCTBA
Y CUCTEMBI C TapaMeTPOM; IPUMEHATh YpaBHEHMUS,
HEpaBEHCTBA, MX CHCTEMBI JIJISl PEIICHUS
MaTeMaTHUYeCKUX 3aJa4 1 3a/1a4 U3 pa3InyHbIX
oOyactell HayKu U peaJlbHOM JKU3HH;

- yMeTb CBOOOJIHO ONEpUPOBATh MOHIATUSAMU: IBUKEHHUE,
napajuieIbHBIA IEPEeHOC, CHMMETPHS Ha TUIOCKOCTH U B
IPOCTPaHCTBE, IIOBOPOT, IpeoOpa3zoBaHUE M0]100uS,
moj00HbIe (PUTYpBI; yYMETh pacro3HaBaTh paBHbIE U
1oJJOOHBIE (PUTYPHI, B TOM YHCIIE B IPUPOJIE, HCKYCCTBE,
apXUTEKType; YMETh HCIIOJIb30BaTh T'€OMETPHUYECKHUE
OTHOIICHHS, HAXOJUTh TEOMETPUYECKHE BEINIMHBI
(MHa, yrodi, miouaas, 00beM) Py peleHHH 3a/1a4 U3
JPYTUX y4eOHBIX TPEJMETOB U U3 peallbHOW KU3HU




JIUYHOCTH

OK 03 [IlnanupoBath U
peann30BBIBaTh  COOCTBEHHOE
npodeccnoHaIbHOE u
JMYHOCTHOE pa3BHUTHE,
NPEANPUHUMATEIBCKYIO
JEATeILHOCTD B
npodeccuoHanbHONH  cdepe,
UCIIONIB30BAaTh  3HAHUS IO
(¢uHAHCOBOW TI'pPaMOTHOCTH B
Pa3INIHBIX KU3HEHHBIX
CHUTYaIUSIX

B obnacTu 1yX0BHO-HPaBCTBEHHOT'O BOCIIUTAHMSL:

-- c(OPMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMUS,
ATUYECKOI0 NIOBEJICHUS;

- CIOCOOHOCTh OLIEHUBATh CUTYALUIO U IPUHUMATh
OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPAJILHO-
HPABCTBCHHbBIC HOPMBI U LICHHOCTH;

- OCO3HAHME JMYHOTO BKJIa/la B IOCTPOEHUE
YCTOMUUBOTro OYyAyIIEro;

- OTBETCTBEHHOE OTHOILIEHNE K CBOMM POJUTEISM U
(MnM) APYrUM 4iIEHaM CEMbH, CO3aHUI0 CEMbU Ha
OCHOBE OCO3HAHHOI'O MPUHATUA LIECHHOCTEN CEMENHOMN
JKU3HU B COOTBETCTBUM C TpaauLusaMu Hapoaos Poccuy;
OBnazieHne yHUBEPCAIbHBIMU PErYISTUBHBIMU
NENCTBUSIMU:

a) caMOOpTaHHU3alUs:

- CaMOCTOSATENBHO OCYILECTBIIATh [I03HABATEIbHYIO
JESITENIbHOCTb, BBISBIIATH MPOOJIEMBI, CTABUTH U
(dopMynHupoBaTh COOCTBEHHBIE 33a4YH B
00pa30BaTeNbHON 1eATEeIbHOCTH U JKU3HEHHBIX
CUTYaLUsX;

- CaMOCTOSITEIbHO COCTABJIATh IJIaH PEIICHUS
poOJIEMBI C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHU;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsM;
croco6cTBOBaTh (HOPMUPOBAHUIO U MPOSIBICHUIO
IIMPOKOM 3PYAMILIMU B Pa3HBIX 00JaCTIX 3HAHUH,
MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNIbHBIN U
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

UCIIOJIb30BaTh MPHUEMbI peIIEKCUU [Tl OLICHKH
CUTYyalluH, BEIOOpa BEPHOTO PELICHUS;

- YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD
pelIeHus: N0 UX CHIKEHUIO;

- YMETH OIIEPUPOBATH MOHATUAMU: PALlOHAILHBIE,
MppaloHaIbHbIE, TIOKA3aTeIbHbIC, CTCTICHHBIE,
JorapupMUUECKUE, TPUTOHOMETPUIECKHE YPABHEHUS U
HEpaBEHCTBA, UX CUCTEMBI;

- YMETb OIIEPUPOBATH IIOHATUAMU: MHOIOTPAHHHUK,
CeYeHHEe MHOTOTPaHHUKA, KyO, mapaienenumnen,
npu3Ma, Tupamusia, Gurypa u moBEpXHOCTh BpAICHUS,
IIWJIMHIP, KOHYC, map, cdepa, cedeHus Gpurypsr
BpAILIEHUs, INIOCKOCTh, Kacarolasics cepsl, LUINHAPA,
KOHYcCa, IUIOIIA/Ib TOBEPXHOCTH MUPAMHIBI, IIPH3MBI,
KOHYCa, IWINHApPA, II0Mmaas chepsl, 00beM Kyoa,
IPSIMOYTOJIBHOTO NapaJuIeIenuIea, TMPaMHU/Ibl,
IPU3MBI, IWIMHAPA, KOHYCa, [Iapa; yMEHHE N300pakaTh
MHOTOTPaHHHUKH ¥ TOBEPXHOCTH BPAIICHUS, X CEUCHHUSI
OT PYKH, C IOMOIIBIO YCPTCIKHBIX UHCTPYMCHTOB U
AIIEKTPOHHBIX CPEACTB; YMETh PacllO3HABATh
CHMMETPHIO B IPOCTPAHCTBE; YMETh PACIIO3HABATh
IpaBUJIbHBIE MHOTOTPAHHUKHY;

- YMETh OIEPUPOBATH IOHATHUAMHU: IIPIMOYIOJIbHAS
cucTeMa KOOpPJHMHAT, KOOPJMHATHI TOYKH, BEKTOD,
KOOPJIMHATHI BEKTOPA, CKAIIPHOE MPOU3BEICHUE, YTOJ
MEXIy BEKTOpaMH, CyMMa BEKTOpPOB, IPOU3BEJCHHE
BCKTOpa Ha 4YMCJIO; HAXOAWTH C MOMOMIBIO M3YYCHHBIX
(GbopMyT KOOpJIMHATHI CEpelUHBbl OTpe3Ka, paccTOSIHHUE
MCXKAY ABYMsS TOYKaMU




B) DMOIIMOHAJIbHBIN WHTEJUICKT, MPEIOJIaralonui
c(hOpMUPOBAHHOCTE:

BHYTPEHHEN MOTHBAIMH, BKIIOYAIOIIEH CTPEMIICHUE K
JIOCTH>KCHHIO LEIH U YCIIEXY, ONTUMU3M,
WHUIIMATUBHOCTh, YMEHHUE JEHCTBOBATh, UCXOJIS U3
CBOMX BO3MOXKHOCTEH;

- OMIIATUH, BKJIIOYAIOIIEH CITOCOOHOCTEL IIOHUMATh
AMOIIMOHAIIBHOE COCTOSIHUE JIPYTUX, YYUTHIBATH €r0 MPHU
OCYIIECTBJICHUH KOMMYHHUKAIIUHU, CHOCOOHOCTh K
COUYYBCTBHIO U CONEPEKUBAHUIO;

- COLMAJBHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH

BBICTPaWBaTh OTHOILICHUS C JIPYTHMH JIFOJIBMH,
3a00THTBCS, TPOSBIATH HWHTEpPEC W  pas3pelarb
KOH(JINKTHI

OK 04 DddexTuBHO
B3aHMOJICHCTBOBATh u
paboTath B KOJUISKTHBE U
KOMaHIe

B yactu TpyaoBOro BOCUTaHUs:

-TOTOBHOCTh K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTH H
CaMOOIIPE/ICIICHUIO;

-OBJIaJICHNE HABBIKAMH Y4EOHO-UCCIIE0BATEIHCKOM,
MIPOEKTHOM M COLMAIBHOMN IESITEIbHOCTH;
OBnasieHne yHUBEPCATbHBIMA KOMMYHUKATHBHBIMU
JEUCTBUSIMU:

0) cOBMECTHasl I€SITEIbHOCTb:

- IOHUMATh U UCTIOJIb30BATh MPEUMYIIIECTBA KOMAHIHOMN
Y MHIMBHUIyaJIbHOM paboTHI;

- IPUHUMATH 1IEJIU COBMECTHOM JESATEIBHOCTH,
OpTaHU30BBIBATH M KOOPAHMHUPOBATH JIEHCTBHUS 110 €€
JIOCTH>KEHUIO: COCTaBJIATH IUIaH JIEUCTBHM,
pactpenensaTh poJid ¢ y9IeTOM MHEHUH YIaCTHHKOB
00CYXJaTh pe3yIbTaThl COBMECTHOM paboTHI;

- KOOPAMHUPOBATH U BBIOTHATH PAOOTY B YCIOBHSIX
peabHOTO, BUPTYAJTLHOTO 1 KOMOMHUPOBAHHOTO
B3aMMO/ICHCTBHS,

- OCYILIECTBIIATh MO3UTUBHOE CTPATETUYECKOE
MOBEJICHUE B PA3JTUYHBIX CUTYAIIUSIX, TPOSIBIISTH

- YMETh ONIEPUPOBATH MOHATHIMU: CIIy4aiHbII ONBIT U
Clly4aiiHOe COOBITHE, BEPOSITHOCTD CIIy4aliHOTO
COOBITHS; YMETh BBIUUCIIATH BEPOSITHOCTD C
UCIIOJIb30BaHUEM IpapueCKUX METOJI0B; IPUMEHSTh
(opMyJIBI CIIOKEHHS U YMHOKEHUS BEPOATHOCTE!,
KOMOMHATOpHbIE (aKThl U (HOPMYIIBI IPU PELLICHUU
3aJa4; OLIEHUBATh BEPOSTHOCTH PEAIbHBIX COOBITH;
3HAKOMCTBO CO CIIy4aHBIMU BEJIMYMHAMH; YMEHUE
IPUBOINUTH MPUMEPHI POSIBIICHUS 3aKOHA OOJIBIINX
YKcell B IPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSX;

- YMETb CBOOOTHO ONIEPUPOBATH MOHATHSIMHU: CTETIEHB C
LIeJIbIM TIOKa3aTesieM, KOPEHb HaTypaJIbHOM CTETIEHH,
CTENEHb C PAllMOHAIBHBIM I10KA3aTENIEM, CTETIEHD C
JIEHCTBUTEILHBIM (BEIIECTBEHHBIM) ITOKa3aTeJeM,
Jorapugm ymcia, CHHYC, KOCHHYC M TaHT€HC
MIPOU3BOJILHOTO YUCIIA;

- YMETh CBOOOTHO ONEPUPOBATH MOHATHIMU: TpapuK
¢dbyHKMHM, oOpaTHas GYHKIMS, KOMIIO3ULUS (QYHKIUH,
AuHeNHas QyHKIM, KBapaTH4Has GyHKLUS,
cTerneHHas PYHKIHS C [eJIbIM MTOKa3aTeleM,




TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.
OBnajieHe YHUBEPCATHHBIMU PETyISITUBHBIMU
NEUCTBUSIMU:

T') IpUHATHE ce0s U APYTHX JIIOJICH:

- MPUHUMATh MOTHBBI U aPTYMEHTHI IPYTUX JIFOACH MpH
aHaJIM3€e PE3YNIbTATOB JIEATEIHPHOCTH;

- MPYU3HABATh CBOE MIPABO M MPABO APYTHX JIIOJICH Ha
OIINOKH;

- pa3BUBaTh CIIOCOOHOCTh MOHMMAaTh MUP C IMO3UIUU
JIPYroro 4yeaoBeKa

TPUTOHOMETpHUYECKUE HYHKIIMH, 0OpaTHBIE
TPUTOHOMETpHUYECKHE (DYHKIMH, TIOKA3aTeIbHAs 1
norapupmMuueckas QyHKIIUHA, YMETh CTPOUTDH rpapuKu
(GyHKIMH, BRIIOTHATH TpeoOpa3oBaHus rpaduxos
byHKIIHIH;

- YMETb UCIOJIb30BaTh Tpaduku GyHKIMHA 11 U3yUSHHS
IPOLIECCOB U 3aBUCUMOCTEN IIPU PELICHUH 3a1a4 U3
JPYTruX y4eOHBIX MPEJAMETOB U U3 pPealIbHON KHU3HHU;
BBIpa)KaTh (POPMYyJIaMU 3aBUCUMOCTH MEXIY
BEIIMYMHAMU;

- CBOOO/IHO OMEpPUPOBATh NOHATUSIMH: YETHOCTb
(GyHKINHU, TEPHOAMYHOCT (PYHKITUH, OTPAHUICHHOCTh
(YHKLIMH, MOHOTOHHOCTb (DYHKILIUH, SKCTPEMYM
¢GbyHKIMK, HANOOJIbIIIEe 1 HAMMEHBIIIEE 3HAYCHUS
(yHKIMN Ha IPOMEXYTKE; YMETh IPOBOIUTh
UCCIIeI0BaHNE (PYHKIIUU;

- YMETh MCII0JIb30BaTh CBOWCTBA U Ipapuku (QyHKIMHA
JUIL pelIeHUs ypaBHEHHH, HEPaBEHCTB M 3ajad C
napameTpamMM; — u300pakaTb ~ Ha  KOOpPJMHATHOH
IJIOCKOCTH ~ MHOXECTBA  PEIICHUH  ypaBHEHUH,
HEpPaBEHCTB U MX CHCTEM

OK 05 OcymiecTBasTh YCTHYIO
u UCbMEHHYIO
KOMMYHHKAIUIO Ha
rocy1apCTBEHHOM SI3BIKE
Poccuiickoit  ®@epepaunn ¢
y4ETOM 0coOEHHOCTEH
COLIMAJIBHOTO U KYJIbTYPHOIO
KOHTEKCTa

B ob6nacTu 3cTeTH4eckoro BOCIUTaHUS:

- DCTETUYECKOE OTHOLIEHUE K MUPY, BKIIFOUAsl ICTETUKY
ObITa, HAYYHOTO M TEXHUYECKOI'O TBOPUYECTBA, CIIOPTA,
TpyZa ¥ OOLECTBEHHBIX OTHOIICHUH;

- CIIOCOOHOCTh BOCIPUHUMATh Pa3INnYHbIE BUIbI
UCKYCCTBA, TPAAULUU U TBOPYECTBO CBOETO U IPYTHUX
HapoJI0B, OIYIIATh SMOLHUOHAIBHOE BO3CHCTBIE
UCKYCCTBA,

- yOXKIEHHOCTh B 3HAYMMOCTH JIJISl JINYHOCTU U
o0111ecTBa OTEUYECTBEHHOTO U MUPOBOT'O UCKYCCTBA,
3THUYECKHUX KYJIbTYPHBIX TPAAULUMN U HAPOJHOTO
TBOPYECTBA;

- TOTOBHOCTH K CAMOBBIPAKEHHUIO B Pa3HBIX BUJAX

- YMETbh OIIEPUPOBATH MOHATHIMU: CPEJIHEE
apupmMeTHyecKoe, MeIuaHa, Haubobllee 1
HavMEHbIIIEE 3HAYCHM s, pa3Max, JUCIIepCHs,
CTaHJapTHOE OTKJIOHEHHE YHCIOBOro0 Habopa; yMeHue
W3BJIEKaTh, UHTEPIIPETUPOBATh HH(OPMaLIHIO,
NpeACTaBICHHYIO B TaOJIUIIaX, HA IarpaMMax,
rpadukax, oTpa’karollyl0 CBOMCTBA pealbHbIX
MIPOILIECCOB U SIBJICHUI; IPEACTABIATh HHPOPMALIUIO C
MTOMOIIBIO TAOJUI] ¥ JUarpamm; UCclea0BaTh
CTaTUCTUYECKUE JaHHBIEC, B TOM YHCJIE C IPUMEHEHUEM
rpadUyecKux METOA0B U 3JIEKTPOHHBIX CPEJICTB;

- YMETh OIIEPUPOBATh MOHATUSAMU: TOUKA, MpsMas,
IIJIOCKOCTh, IPOCTPAHCTBO, IBYTPAHHBIN yroJI,




HCKYCCTBa, CTpEMJICHUE MPOSBIATH KaueCcTBa
TBOPYECKOM JINYHOCTH;

OBnazneHre yHUBEPCAIbHBIMU KOMMYHUKATHBHBIMU
JICUCTBUSIMU:

a) o0meHue:

- OCYILECTBJIATh KOMMYHHKAIIMU BO BCeX chepax
KU3HU;

- pacrio3HaBaTh HeBepOaJIbHBIE CPEICTBA OOLICHHUS,
MOHMMATh 3HAYEHUE COIMANIbHBIX 3HAKOB, PACIIO3HABAThH
MPEMOCHUTKH KOHQJIMKTHBIX CUTYallUl U CMATYATh
KOH(JIUKTHI,

- Pa3BEpHYTO M JOTMYHO U3JaraTh CBOIO TOYKY 3PEHUS
C MCTOJIb30BAaHUEM SI3BIKOBBIX CPE/ICTB

CKpELIUBAOIINECS MPAMBIE, TaPAIIEIbHOCTD U
MEPIEHIUKYIISIPHOCTD MPSIMBIX U INIOCKOCTEHN, YrOJ
MEXAY MPSAMBIMH, YTOJI MEXKIY MPSMOM U IJIOCKOCTHIO,
YroJl MeX/y IIOCKOCTSIMH, PACCTOSTHUE OT TOYKH J10
IJIOCKOCTH, PACCTOSIHUE MEXTY IIPSIMBIMH, PACCTOSTHUE
MEXy TIOCKOCTSIMY;

- YMETh UCIOJIb30BaTh NPH PELICHUH 337a4 U3YUCHHBIE
(akTel U TEOPEMBI ITUIAHUMETPUH; YMEHHE OICHHBATH
pa3Mepsl 00BEKTOB OKPYKAIOIIEro MUpa

OK 06 [IposBasaTe
IPakIaHCKO-TIATPHOTHYECKYIO
MO3UIUIO, JEMOHCTPUPOBATH
OCO3HAHHOE IIOBEJCHHE Ha
OCHOBE TPaTUIIHOHHBIX
00I1IIeueI0BEeYeCKUX
IIEHHOCTE, B TOM YHCIIE C
y4eTOM rapMOHU3AIUH
MEKHAI[MOHAIBHBIX u
MEXPETUTHO3HBIX
OTHOIIICHHH,
CTaHIapTHI
AHTHKOPPYIITUOHHOTO
MMOBEICHUS

MMPUMCHATH

B gactu Tpy10BOrO BOCIIUTAHUS:

- 0CO3HaHHE 00yYarOIIUMUCS POCCUICKON TpaskIaHCKON
UJICHTUYHOCTH;

- LIEJICHANPABJICHHOE Pa3BUTHE BHYTPEHHEN NO3ULIUU
JIMYHOCTH HAa OCHOBE 1yXOBHO-HPAaBCTBEHHBIX
LeHHOoCcTeN HapoaoB Poccuiickont Penepanny,
MCTOPUYECKUX U HAlMOHAIBHO-KYJIBTYPHBIX TPAIULINAN,
(dbopMHpOBaHHE CUCTEMBI 3HAUUMBIX IIEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK, aHTUKOPPYIIIHOHHOTO
MHUPOBO33pPEHHUs, IPABOCO3HAHNUS, JKOJIOTUYECKON
KYJIBTYpBbI, CIIOCOOHOCTH CTaBUTh 1IEJIU U CTPOUTH
JKU3HCHHBIE I1JIaHBI;

B gacty rpaxx1aHCKOro BOCIIMTaHUS:

- OCO3HAaHHE CBOUX KOHCTUTYLIMOHHBIX IIPaB U
00s13aHHOCTEH, yBa)KCHHE 3aKOHA U IIPABOMOPSIKA;

- IPUHATHE TPAAULUOHHBIX HALIUOHAIBbHBIX,
0011eYeI0BeYeCKUX TYMaHUCTUYECKUX U
JIEMOKPAaTUYECKUX LIEHHOCTEM;

- TOTOBHOCTb IPOTHUBOCTOATH UJIEOJIOTUN IKCTPEMU3MA,
HallMOHAN3Ma, KCeHO(POOUH, TUCKPUMHUHALIMH 10
COIIMAJIbHBIM, PEJIMTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM

- YMETh OIIEPUPOBATh MOHATUSAMU: IPIMOYTOJIbHAs
CHUCTEMA KOOPJAUHAT, KOOPJUHATBI TOUKH, BEKTOD,
KOOpAMHATHI BEKTOPA, CKAISIPHOE ITPOU3BEACHUE, YOIl
MEXly BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEICHUE
BEKTOPA Ha YHUCJIO; HAXOJUTh C IOMOIIBIO U3YYEHHBIX
(opMys1 KOOPAMHATHI CEPEANHBI OTPE3Ka, PACCTOSTHUE
MEX1y ABYMS TOUKAMH;

-yMeTb BbIOMPATh NOAXOIAIIMNA U3yUSHHBIH METO JUIs
pelIeHus 3a/1a4M, paclo3HaBaTh MaTeMaTHUYECKHE
(akThl U MaTeMaTUYECKHE MOJIENIN B IPUPOIHBIX U
OOLIECTBEHHBIX SBJICHUSX, B HCKYCCTBE; YMEHHUE
IPUBOJUTH IPUMEPHI MATEMATUYECKUX OTKPBITUI
POCCHIICKOM ¥ MHUPOBOW MaTEMaTUYECKON HAYKH.

- YMETb ONEPUPOBATH MOHATUAMU: CIIy4alHBII OIBIT U
cllydailHO€  COOBITHE, BEPOATHOCTb  CIy4alHOTo
COOBITHS;  YMETh  BBIYHCIATH  BEPOSTHOCTH  C
WCIOJIb30BaHNEM TIpadUUYECKUX METOOB; MPUMEHSTh
(GopMyJBl CIOXKEHHSI W YMHOXEHHS BEpOSTHOCTEH,
KOMOMHATOpHbIE (PakThl ¥ (HOPMYNBI MPU PEIICHUU
3aJa4; OLIEHUBATh BEPOSTHOCTH pPEaJbHBIX COOBITHIA;
3HAKOMCTBO CO CIIyYalHbIMH BEJIMYMHAMHU; YMEHUE




IIPU3HAKaM;

- TOTOBHOCTb BECTH COBMECTHYIO JI€ITEIIbHOCTD B
MHTEpecax rpakKIaHCKOro o0IIecTBa, y4acTBOBAThH B
CaMOYIIPaBIICHUU B 00II€00pa30BaTeIbHON
OpraHU3alM U JIE€TCKO-FOHOILIECKUX OpraHu3alusix;

- YMEHHUE B3aUMOJICICTBOBATH C COLIMAIbHBIMU
MHCTUTYTaMH B COOTBETCTBUHU C UX (DYHKIUSIMU U
Ha3HAUYCHHEM;

- TOTOBHOCTh K TYMaHUTapHOUN U BOJIOHTEPCKOU
JESITEIIbHOCTH;

NaTPUOTHYECKOTO BOCIIUTAHUS:

- chOpMUPOBAHHOCTH POCCUNUCKON IPAKIaHCKOU
UJEHTUYHOCTH, ATPUOTU3MA, YBAKEHHS K CBOEMY
HapoAdy, YyBCTBa OTBETCTBEHHOCTH nepen PoauHoi,
rOpJOCTH 3a CBOU KpaH, CBOXO PoauHy, CBOM A3BIK U
KYJIBTYpY, IPOILIJIOE U HACTOSIIEE
MHOT'OHalIMOHAJILHOTO Hapoaa Poccuu;

- IICHHOCTHOE OTHOIIEHUE K TOCYIapCTBEHHBIM
CHUMBOJIaM, UICTOPUYECKOMY U MPUPOJHOMY HACJIENIUIO,
NMaMATHUKAM, TpaJauliusiM HapoaoB Poccun,
JTOCTH>KEeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE,
TEXHOJIOTHSX U TPY/IE;

- uaeitHas yoexJIeHHOCTh, TOTOBHOCTD K CIIY>)KEHUIO U
3amute OTeuecTBa, OTBETCTBEHHOCTD 3a €ro CyIb0Y;
OCBOEHHBIE 00YJAIOIIUMHUCS MEKIPEIMETHBIE TTOHATHUS
Y YHUBEPCAJIbHBIC YUeOHbIE TEUCTBUS (PETYIATUBHBIC,
MO3HaBaTeNIbHbIC, KOMMYHUKATUBHBIE);

- CITIOCOOHOCTH UX UCIOJIb30BAHUSI B IO3HABATEIHHON U
COITMATPHOM MPAKTUKE, TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO U OCYIIECTBICHHUIO
yueOHON e TeIbHOCTH, OpraHU3ali y4eOHOTo
COTPYIHUYECTBA C TIEIArOTUIECKUMH pAaOOTHUKAMU U
CBEPCTHUKAMH, K yU4aCTHUIO B IOCTPOCHUH
WHANBUAYAIbHON 00pa30BaTeIbHON TPACKTOPHUHY;

MPUBOJIUTh TPUMEPHI TPOSBICHUS 3aKOHA OOJBIINX
YHUCeN B MPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSIIX




- OBJAJ€HHE HaBbIKAMH Y4eOHO-UCCIIEA0BATEIbCKOM,
IIPOEKTHOM ¥ COLMATIbHOM IEATEIbHOCTH

OK 07 ConeilicTBOBaThL
COXPAaHEHHMIO  OKpYXKaroIei
Cpelbl, pecypcocOepekeHHUIo,
IIPUMEHSITD 3HAHMUS 00
W3MEHEHUU KJIuMarTa,
IIPUHLIMIIBI OepeKIMBOTO
npou3BOACTBA, A (PEKTUBHO

JIEMCTBOBATh B YPE3BbIYANHBIX
CUTyaLUsAX

B gactu Tpyn0BOro BOCIIMTaHHUS:

- HE IPUHUMATh AEUCTBUS, IPUHOCSIINE BPE
OKpYKalolllei cpee;

- YMETb IPOTHO3UPOBATh HEOJIATONPUSTHBIE
9KOJIOTMYECKHE MTOCIEACTBUS NPEAIPUHUMAEMBIX
JIEHCTBUM, IPEAOTBPAILATD UX;

- PacIUPUTH OIBIT ACSATEILHOCTH YKOJIOTHYECKON
HaIIPaBJICHHOCTY;

- pa3pabaThIBaTh IUIAH PEIIEHUs MPOOIEMBI C YIETOM
aHaJIM3a UMEIOILMXCS MAaTEPUAIIbHBIX U
HEMaTepUaAJIbHBIX PECYPCOB;

- OCYILIECTBJIATH LICJICHANIPABICHHBIN IIOMCK IIEPEHOCA
CPEZCTB U CIIOCOOOB AEHCTBUS B IPO(HECCHOHAIBHYIO
cpeay;

- YMETb NIEPEHOCUTD 3HAHUS B IIO3HABATEIIbHYIO U
IPAKTUYECKYIO 00J1aCTH KUZHECSATENbHOCTH;

- IpEIJIaraTh HOBBIE IIPOEKTHI, OLICHUBATh UJIEU C
MO3UIUN HOBU3HBI, OPUTUHAIBHOCTH, MPAKTUYECKON
3HAYUMOCTH;

- JaBaTb OLEHKY HOBBIM CHUTyalusiM, BHOCHTb
KOPPEKTHUBBI B JI€ATENBHOCTD, OLICHUBATH COOTBETCTBHE
pe3yabTaTOB LEISIM

- YMETb OIIEPUPOBAThH MOHATUAMHU: QYHKLNA,
HenpepbIBHast (PYHKIHS, TPOU3BOIHAS, IEPBOOOpA3HAs,
OIIpECICHHBIA UHTETPAJL; YMETh HAXOIUTh
MIPOU3BOIHBIC JIEMEHTAPHBIX (DYHKINH, UCIIOIB3YS
CIIPaBOYHbBIE MaTEpPUAJIbl; UCCIEA0BATH B IPOCTEHIINX
ciydasix (yHKIMM HAa MOHOTOHHOCTb, HAXOIUTh
HauOOJIbIINE M HAUMEHbIINE 3HaYeHUs (DYHKIIMUH;
CTPOUTH TPAPHUKH MHOTOWICHOB C UCIIOIb30BaHUEM
anmnapara MaTeMaTU4YeCKOro aHajau3a; IPUMEHATh
IIPOM3BOJHYIO [P PEIICHUHU 33]1a4 Ha ABU)KCHUE;
pelaTh IPaKTUKO-OPUEHTUPOBAHHBIE 33/1a4M Ha
HauOOobIINE U HAUMEHbLINE 3HAUECHU s, HA HAXOK/JICHHUE
IIyTU, CKOPOCTH U YCKOPEHUS;

- YMETh OIIEPUPOBATh MOHATUSIMU: IBH)KEHUE B
IPOCTPAHCTBE, 110100HbIe (UTYpPBI B TPOCTPAHCTBE;
VICITOJIB30BaTh OTHOILLICHUE IJIOMAEH TOBEPXHOCTEN U
00BbEMOB MOAOOHBIX (UTYp TPU PEIICHUH 3a/1a4;

- yYMEeThb BBIYMCIATH T'€OMETPUUYECKHUE BEJIMYMHBI
(mmHa,  yronm,  miom@ags,  0o0beM,  IUIOLIA/b
MOBEPXHOCTH), HCMOJIb3ys H3ydyeHHble (OpMyJIbl U
METO/BI

I1K 1.4. BeiOupats u
pacCYUTHIBATH OCHOBHBIE
napameTpbl PEXKHUMOB paOOThI
COOTBETCTBYIOIIETO
00opy0BaHUs.

-c(hOpMUPOBAHHOCTH MUPOBO33PEHU,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ ¥ OOILIIECTBEHHOM MPAaKTUKU, OCHOBAHHOTO Ha
JMAJIoTe KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHHIO
CBOETO MeCTa B IMOJIUKYJIBTYPHOM MHPE;

-OBJIa/ICHIE HABBIKAMU y4eOHO-HCCIIEI0BATEIBCKOH,
IPOEKTHON M COLIMAIBHOM NesITeIbHOCTH;

- yMeTb ONEpHpOBaTh MOHATUSAMH: CTENEeHb 4YHCIA,
J'IOFapI/I(l)M quciia, YMCHUC BBIIOJHATL BBIYUCICHUC
3HaYeHHH W  M[peoOpa3oBaHUs  BBIPAXEHUH  CO
CTENEeHsIMH U Jorapudmamu, mpeodpa3oBaHus JPOOHO-
palMoHaNbHBIX BBIPAXKECHUH;

- yMeTb ONEepUpoOBaTh  MNOHATUAMHU:  (YHKIUS,
HenpepbIBHas (QYHKIMS, TPOU3BOIHAsL, IEpBOOOpa3Hasi,




I1K 3.2. IIpousBoauTs
TUTIOBBIE TEXHUYECKHE
pacy€Thl P MPOEKTUPOBAHUU
U TIPOBEpKE Ha MIPOYHOCTH
3JIEMEHTOB MEXaHHYECKUX
CHCTEM.

- BJIaJICTh HaBbIKAMU NOJy4eHHUS! HHPOPMAIUHU U3
VCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSATEIBHO
OCYIIECTBIISATh IOUCK, aHAIN3, CHCTEMAaTH3aLUIO U
UHTEpIpEeTanio HHPOPMALIUU PA3TMIHBIX BUJIOB U
dbopM npeacTaBieHUS;

- BBIBJISITH ~ NPUYMHHO-CIICJICTBEHHBIE  CBA3U U
aKTyaJlu3upoBaTh 3a7ady, BbIABUIaTh THUIOTE3y €€
pelleHusl, HaXOAWUThb ApryMEHThl JUIsl JOKa3aTelbCTBa
CBOMX YTBEpXJCHUMU, 3aJ]aBaTh MapaMeTpbl U KPUTEPUH
peleHus;

1K 3.4. cnonbs3oBaTh
nH(POPMAIOHHBIE
TEXHOJIOTUH TSI PETLICHHS
MPUKIIAJHBIX 337124 110
CIICIATBHOCTH.

- CAaMOCTOSTEIILHO COCTABJIATH IUIaH PEIIEHUS
POOJIEMBI ¢ YU4ETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M ITPEIIOYTEHHUIA;

- aHaJ'II/IBI/IpOBaTI) HOJ'IyT-IeHHBIC B X0O¢€ pemeHH;{ 3a1a4u
pEe3yJIbTaThl, KPUTHUECKH OLIEHUBATH UX
JIOCTOBEPHOCTb, IPOTHO3HUPOBATH U3MECHEHHE B HOBBIX
YCIIOBUSIX;

- YMCTB HepeHOCI/ITB 3HAHUA B HO3HaBaTCJH>HYIO 158
NPAaKTUYECKYIO 00JIACTH KHU3HEICATEILHOCTH;

- YMGTB I/IHTerI/IpOBaTI) 3HAHUS U3 pa3HI)IX HpeI[MeTHI)IX
oOuacreii;

- BBIJIBUI'aTh HOBBIC UJICHU, HpeI[J'IaFaTI) OpI/IFI/IHaJ'II)HBIG
TIOJTXO/IbI U PEUICHUS;

¥ CITIOCOOHOCTH MX MCIIOJIL30BAHMS B IT03HABATEILHON 1
COILMAILHOM MPAaKTHKE

ONpeIETICHHBII MHTErpa; yMETh HaxOJIUTh
MPOU3BO/IHBIC 3JEMEHTApHBIX (YHKIMUN, HCHONb3Ys
CIIpaBOYHBIE MaTepHUalbl; MCCIEI0BAaTh B MPOCTEHIINX
ciydasix (YHKIMM Ha MOHOTOHHOCTb, HaXOIHTb
HauOoNbIIME W HaUMEHbIIWE 3HAYeHUS QYHKIH;
CTpOUTH TpaUKH MHOTOWIEHOB C HCIOJIb30BAaHHEM
anmapara MaTeMaTU4YeCKOrO aHalau3a; I[PUMEHATH
MIPOU3BOJHYIO IIPU PELIEHUU 3a/7ad Ha JIBUKEHHUE;
peumiaTh  NPAaKTUKO-OPUEHTHPOBAHHBIE  33Jaud  Ha
HauOOoJIbIINE M HANMEHBIINE 3HAYCHHS, HA HAXO0XKICHUE
IyTH, CKOPOCTH U YCKOPEHUS;

- YMETh ONEepUpOBATh MOHATUAMHU: pPALMOHAIbHAS
GyHKIMs, TMOKasarenbHas — (QYHKUOUS,  CTEHCHHAs
GbyHKIHA, JorapupmMuIecKas GbyHKIHA,

TpUrOHOMETpHUUYEeCKHe (PyHKIMH, OOpaTHble (DYHKIMH;
YMEHUE CTPOUTh TpapuKH W3YYEHHBIX (QYHKIHUH,
UCIIOJIb30BaTh I'paUKU IMPU HM3YyYEHUU IPOLECCOB U
3aBUCHMOCTEH, NpU pelIeHuu 3a1ad M3 Jpyrux
y4eOHBIX NPEIMETOB M 3a/ad U3 peabHOW KHU3HH;
BBIPAXKaTh dbopMylnaMu  3aBUCUMOCTH  MEXIY
BEJIMYNHAMU;

- YMETh pelllaTh TEKCTOBBIE 33/JaYd Pa3HbIX THUIOB (B
TOM YHCJIE Ha MPOLIEHTHI, JOJIM U YacTH, Ha JBUKECHHUE,
paboTy, CTOMMOCTb TOBapOB M YCIYT, HAJOTH, 3a7a4u
U3 00]acTH YNpaBJiCHUS JHUYHBIMU M CEMEHHBIMU
(uHaHCaAMM); COCTaBJIATh BBIPAKEHUS, YypaBHEHUS,
HEpPaBEHCTBA M HMX CHCTEMBbl IO YCIOBUIO 3aJauH,
UCCIIEI0BaTh IIOJIy4YEHHOE pEIIEHHE U OLEHUBAaTh
MIPaBJONOI00HOCTb PE3YJIbTATOB;

- yMeTh  ONEpUpOBaTh  MOHATUSIMU:  CpEIHEe
apudMeTuIecKoe, MeaHa, HauboJbIIEe u
HavMEHbIIee 3HAYEHMUS, pa3max, JUcTiepcus,

CTaHJAPTHOE OTKJIOHEHHE YHUCIOBOrO Habopa; yMeTb
U3BJICKATh, MHTEPIPETHPOBATH nH(OPMaLHIO,




NpPEICTaBICHHYI0 B TaOMMIax, Ha JuarpaMmax,
rpaduKax,  OTPaXAMOIIyI0  CBOWCTBA  peaJbHBIX
IPOLIECCOB U SIBJICHUMN; MPEACTaBIATh MH(OPMALHIO C
MOMOIBI0  TabNMII W JUarpaMM;  HCCIeN0BaTh
CTaTUCTUUYECKUE JAHHBIEC, B TOM YUCIIE C IPUMEHECHHEM
rpau4ecKuX METOJIOB U 3JCKTPOHHBIX CPE/ICTB;

- YMETb OIEpUpPOBaTh MOHATUAMU: CIy4alHBIN ONBIT U
ciydaiiHOe  COOBITHE,  BEPOSTHOCTh  CIY4aifHOTO
COOBITHS; yMEHHE  BBIYMCIATH  BEPOSTHOCTH  C
WCIOJb30BAHUEM TpaUUECKHX METOA0B; HPUMEHSTH
(GopMyJIbl CIOKEHHSI U YMHOXEHMS BEpOSTHOCTEH,
KOMOWHATOpHBIE (GaKThl W (QOPMYIBI TPU PEIICHUH
3aJa4; OLIEHUBAaTh BEPOSTHOCTH DPEAJbHBIX COOBITHIA;
3HaKOMCTBO CO CIy4YailHBIMH BEIUYMHAMH, YMCHHE
IPUBOJAUTH TPHUMEPHI IPOSBICHUS 3aKOHA OOJBIIMX
YrceN B IPUPOTHBIX U OOIIECTBEHHBIX SBICHUSX;

- yYMeTb OIEpUpOBaTh MOHATUAMHU: TOYKA, MpsMasd,
IUIOCKOCTh, ~ TPOCTPAHCTBO,  JIBYTPAHHBIA  YTOJI,
CKpELIMBAIOIMECS  MpsIMble,  MapajuleIbHOCTh U
MEPIEHANKYISIPHOCTh TPSAMBIX H IIOCKOCTEH, YTOJ
MEXIY NMPSMBIMH, YTOJ MEXY IPSIMOM U MIOCKOCTHIO,
yroJl MEXNIY TUIOCKOCTSIMH, PACCTOSHUE OT TOYKH [0
IUIOCKOCTH, PAaCCTOSIHUE MEXIY MPSIMBIMH, PacCTOSIHUE
MEXIy IUIOCKOCTSIMH; YMEHHE WCIOJIb30BaTh IIPH
peleHnH 3a1ad4  M3y4YeHHble (AaKTbI M TEOpeMbI
TUTAHUMETPUH;, YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB
OKPYXKAaIOIIEr0 MUPA;

- yYMeTb ONepUpOBaTh MOHATUAMHU: MHOIOTPAHHUK,
CEYeHWE MHOTOTPAaHHMKA, KyO, MapajuieNenumes,
npu3Ma, mupamuaa, Gurypa v moBepXHOCTh BpallleHUs,
UWIMHIAP, KOHYC, mmap, cdepa, cedeHus GUrypsl
BpallleHHs], MIIOCKOCTb, Kacaroliascs cepsl, HUINHAPA,
KOHYCa, IJIONIah MOBEPXHOCTU MHPAMHIBI, MPU3MBI,
KOHyca, HWIMHApA, Iuomans cdepsl, o0beM Kyoa,




MIPSIMOYTOJIBHOTO napajuienenunesaa, MAPaMU/IbI,
NpU3Mbl, UWIMHApPA, KOHYyCa, 1Iapa; YMEHHE
n300paxarb MHOTOIPAHHUKA ¥ IIOBEPXHOCTH
BpalleHUsl, HX CEYEHUA OT pPYKH, C IOMOIIBIO
YEPTEKHBIX HMHCTPYMEHTOB U SJIEKTPOHHBIX CPEJICTB;
YMEHHUE paclo3HaBaTb CUMMETPUIO B IIPOCTPAHCTBE;
YMEHUE PACO3HABATh [IPAaBUJIbHBIE MHOTOI'PaHHUKU;

- yMETh ONEpUpPOBATH TMOHATUSIMH: JBUKECHUE B
IPOCTPAHCTBE, MOAOOHBIE (UTYpPHl B IPOCTPAHCTBE;
HCMOJIb30BAaTh OTHOUIEHUE ILIOMIAJAECH MOBEPXHOCTEN U
00BEMOB MOAOOHBIX (GUTYp MIPH PEIICHUH 33]1aY;

- yYMETh BBIYUCIISTH T'E€OMETPUUYECKHE BEITUUYMHBI
(nmuHa,  yroi, — IUIOUIAb, o0beM,  IIIOLIAMb
MIOBEPXHOCTH), HCHOJNB3Ysl HU3yUeHHBIE (QOPMYNIBI H
METO/IbI;

- YMEThb OIEpUPOBATH MOHATHUSIMU: MPAMOYTOJIbHAS
CUCTEMa KOOpAMHAT, KOOPAMHATHI TOYKH, BEKTOD,
KOOPJIMHATHI BEKTOPA, CKAIIPHOE NPOU3BENCHUE, YroJl
MEXIY BEKTOpaMH, CymMMa BEKTOPOB, IIPOU3BEICHUE
BEKTOpPA Ha YHCIIO; HAXOAWTH C IOMOIIBIO M3yYEHHBIX
(bopMy KOOpJIMHATHI CEpeMHBbl OTpe3Ka, PacCcTOsHHUE
MEXIy IByMS TOUKAMU;

- yMEeTh BBIOMPATH MOAXOASIIUN U3YUSHHBIN METO JUIS
pemieHuss  3aJa4yd, pacno3HaBaTb MAaTEMAaTHYECKUE
(dakThl U MaTeMaTHYeCKUe MOJIENH B MPUPOJHBIX H
OOLIECTBEHHBIX SIBJICHUSX, B HCKYCCTBE, YMEHHE
MPUBOJUTH TPUMEPHl MATEMATUYECKUX  OTKPBITHI
POCCUICKON U MUPOBOM MaT€MAaTHYECKOW HAYKH.




Pabouast mporpamma y4ueOHOW AMCIUIUIMHBI MareMaTtuka peaiu3yercs B
€OUHCTBE C BOCIHUTATEIBHOM JEATEIBHOCTBIO, C YYETOM HANpaBICHUS
BOCIIUTAHUS:

IleHHOCTH HAYYHOI0 MO3HAHMSA — BOCIIUTAHUE CTPEMIICHHS K MO3HAHUIO
cedsi W Jpyrux IJojAe, Npupoabl MU OOIIECTBA, K TMOJYYCHHUIO 3HAHUH,
KaueCTBEHHOI'0 00pa30BaHUsl ¢ YUETOM JIMUHOCTHBIX MHTEPECOB M OOIIECTBEHHBIX
MOTPEOHOCTEH.

Peanu3zanusi ~ BOCHUTATENIBHOTO TMOTEHUMANIA  AyAUTOPHBIX  3aHATHUU
NpeaycMaTpPUBAET BKJIIOYEHUE IEJIEBBIX OPUEHTUPOB BOCIUTAHUSI B KayeCTBE
BOCIIUTATENIBHBIX 1I€JI€Hl OCBOEHUS YUEOHBIX TEM, COAEPKAHUS YPOKOB, 3aHSATHUH.

IlesieBble OPUEHTHPBI BOCTIMTAHUSA BbINYCKHUKOB:

JleATeIbHO  BBIpaXAIOWIMKA  TO3HABATEIbHBIE HMHTEPECHl B  Pa3HBIX
MPEAMETHBIX 00JIaCTIX Cy4ETOM CBOMXMHTEPECOB, CIIOCOOHOCTEM,
JOCTHKEHHUM, BBIOPAHHOTO HampaBlieHUus MNpodecCUOHATBLHOTO 00pa30BaHUs U
MOATOTOBKH.

OO6nanaromuii mpeiIcTaBIeHUeM O COBPEMEHHOW Hay4YHOW KapTHUHE MHpa,
JOCTUKEHUSX HAYKHM UM TEXHUKHU, apTYMEHTHUPOBAHHO BbIPAXXAIOLIWW MOHHUMAaHUE
3HAUCHUA HAYKW M TEXHOJOTUM /i Pa3BUTHUA POCCHUUCKOTO 0OIIecTBa U
oOecrieueHus ero 6€30MacHOCTH.

JIEMOHCTPUPYIOIIMI HABBIKA KPUTHYECKOTO MBIILUICHUS, OIPEACICHUS
JIOCTOBEpHON Hay4yHON MH(pOpMALIMHM, B TOM 4Hciie B chepe npodheccuoHaIbHOM
JEATEIIbHOCTH.

YMerwomuii  BeIOMpaTh CHOOCOOBI  pelmeHus 3aJad  MpoQecCHOHATBHON
NEATeIIbHOCTUIIPUMEHUTEIBHO K Pa3JIMYHBIM KOHTEKCTaM.

Hcnonb3yronuii COBpEMEHHBIE CpEJCTBA IOWCKA, aHaldW3a W HWHTEpIpeTaluu
uHpopmariuu, HWHGOPMAIMOHHBIE TEXHOJIOTMM  JJIS  BBINOJHEHUS  3ajad
poecCHOHANbHOM eI TEIbHOCTH.

PazBuBaromuii 1 NPUMEHSIONMNA HABBIKM HAONIOJCHUS, HAKOIUICHUS U
cuctemMaTusanuu  (aKToB, OCMBICICHHS OMbITa B ECTECTBEHHOHAYYHOW U
TYMaHUTApHON O0OJIACTSAX TO3HAHUS, HCCIENO0BATEIHCKON U MpodhecCHOHATbHON
JEATEIIbHOCTH.



2. CTpyKTypa 1 coaepxanue 001eo0pa3oBaTe/IbHONH TUCHUILTHHBI

2.1. O0beM TUMCHHUIVIMHBI U BUABI Y4eOHOM padoThl

Buj yueOHoii padoThl O0bem B
yacax

O0bem 00pa3oBaTeIbHOM NPOTrPaAMMbI JHCHUTINHBI 340

B T.4U.

OCHOBHOE COJIEpyKaHue | 278

BT. U.:

TEOPETUIECKOe 00ydeHne 220

NPAKTUYECKHUE 3aHATHS 58

[TpodeccnonanbHO-OPUEHTUPOBAHHOE COJIEPKaHUE (COAEpIKaHUE TPUKIIATHOTO 56

MOJ1yJIs1)

BT. Y.

TEOpETUYECKoe 00yueHue 4

NPAaKTUIECKHUE 3aHATHS 52

[TpomexyTouHas aTTecTanus (IK3aMeH) 6




2.2. TemaTu4eCKHH IJIAH M COACPKAHUE TUCHUTLIHHBI

®opmupye IIpumeyanu
Conep:xanue yuye0HOro marepuasa (0CHOBHOe ¥ NpogeccCuOHAIbHO- e
HaumenoBanue pa3jaesioB . O0BeM MBbIe
" Tem OPHEHTHPOBAHHOE), J1A00PATOPHbIE  NPAKTHYECKHE 3aHATHS, IPUKJIAJTHOI 4aCOB | KOMIETeHI (aJ1st M
MOIYJIb (IIPY HAJTUYHH) un cOB3n
MHBAJHU/I0B)
1 2 3 4
OcHOBHOe co/Iep:KaHue
Pazjen 1. [loBTOpeHne Kypca MaTeMATHKH OCHOBHOM IIKOJIBI 20 C
Tema 1.1 Copep:xanue yueOHOro MaTepuana 3JIEMEHTaMu
enp n 3amaun bazoBbie 3HaHUS U yMEHUS 110 MaTeMaTHKE B TPOPECCHOHATIHLHOM U B ANCTAaHIIMOHH
MaTE€MaTUKH NpU MTOBCETHEBHOM JI€ITEIHLHOCTH. oro
OCBOEHUHM CIELUAILHOCTH | KOMOMHHUPOBAHHOE 3aHSTHE 2 oOyueHus
Tema 1.2 Coneprxkanue y4eOHOro Marepuasia
Yucia v BBIYUCIICHHUS. JleiicTBUsI HaJl TOJIOKUTEIBHBIMHU M OTPULIATEIbHBIMU YHCIaMU, OOBIKHOBEHHBIMU U
Breipaxenus u JECATUYHBIMH IPOOSIMHU.
npeobpazoBaHus JleWicTBUS co cTeneHsIMU, (GOPMYIIbl COKPAILIEHHOTO YMHOXKEHHSI. 2
KoMOuHMpOBaHHOE 3aHSTHE OK-01, OK-
Tema 1.3. X ITpodeccronanbHO-OPHEHTUPOBAHHOE CO/IEpKaHKe (CojiepKaHue MPUKIATHOTO OOZIZ-OOE-OO?)I,(-
['eomeTpust Ha IUIOCKOCTH | MOJTYJIs) ’
Busl mitockux GuUryp v ux miomab. OOSIZ_%I;-OG'
[IpakTuKO-OpHEeHTUPOBaHHbIE 337]a4l B Kypce T€OMETPUU Ha INIOCKOCTH 2 K-
*Pacyer CTBIKOBBIX U YIJIIOBBIX BHJIOB COETUHEHHII. 14 TIK-3.2
IMpaktuueckoe 3ausitue Ne 1: Tlnockue urypsl B npodeccun CBapIivK. HK-’ 34, o
Tema 1.4 Coneprxanne y4eOHOr0 MaTeprana
IIpouentneie Beruucienus | [IpocTeie mponeHTH, pa3Hble CIOCO0B! MX BhYUCIeHHsI. CI0XKHBIE TPOIIEHTHI
ITpakTnueckoe 3ansatue Ne 2: IIpocTble U CI0KHBIE TPOLIEHTHI. 4
Tema 1.5 Coneprxanne y4eOHOT0 MaTepuasa
VYpaBuenus u HepaBeHcTBa | JInHelHbIe, KBaipaTHbIE, APOOHO-IMHEIHbIC YpaBHEHHs 1 HEpAaBEHCTBA
IIpaxkTnueckoe 3ansTue Ne 3: YpaBHEHHs 1 HEPABEHCTBA. 2
Tema 1.6 Coneprxanue yueOHOro MaTepuasa
Cucremsbl ypaBHEHUHN U CriocoOsI pereHust CUCTeM TUHEHHBIX ypaBHeHuid. [lorstus: matpuma 2x2 u 3x3,
HEPABEHCTB onpenenuTenb Marpulibl. Meton I'aycca. CucteMbl HETMHENHBIX YPaBHEHUM. 6
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CucreMbl HEpaBEHCTB

KomOuHMpoBaHHOE 3aHATHE C
Tema 1.7 Coneprxanue yueOHOro MaTepuasa 3JIEMEHTaMU
BxoxHO# KOHTPOIBL Brruucnienus u npeodpasoBanusi. YpaBHEHHUs U HEpaBeHCTBa. [ eomeTpus Ha AUCTaHIMOHH
IUIOCKOCTH 2 oro
Kontponbnas pabora Ne 1: BxomHONH KOHTPOJIb. 00yueHust
Pa3nen 2. [Ipsimble ¥ NJIOCKOCTH B MPOCTPAHCTBE 20 C
Tema 2.1. Coneprxanue yueOHOro MaTepuaa 3JIEMEHTaMU
OcHoBHbIE OHATHUSA [Tpeamer crepeomerpun. OCHOBHbIE NOHATHUSA (TOUYKA, NpsiMast, INIOCKOCTb, AUCTAHLIMOHH
CTEPEOMETPUHU. pocTpancTBO). OCHOBHBIE aKCHOMBI cTepeomeTpuu. [lepecekaromuecs, 2 oro
Pacrnionoxxenue npsmsIx u napaielibHble ¥ CKpelluBaronecs npsmele. IIpuzHak u cBOHCTBO 00yueHus
IJIOCKOCTEH CKpeIMBaOIUXCcs NpsiMbIX. OCHOBHBIE MPOCTPAHCTBEHHBIE (DUTYPHI.
KomOuHMpoBaHHOE 3aHATHE
Tema 2.2. CopepxaHue yaeOHOro MaTepuana
IapannensHocTs NpsAMeIX, | [TapamiensHele npsiMas u wiockocts. Onpenenenue. [pusznak. CBoiicTsa (¢
IPSIMOM U TIOCKOCTH, nokazarenbcTBoM). [lapamnensusle miuockoctu. Onpenenenue. [IpusHak.
MJIOCKOCTEH CaoiicTBa (C 10Ka3aTeIbCTBOM). TeTpasip u ero 3yeMeHThl. [lapannenenunen u OK-01, OK-
ero 3yeMeHThl. CBOMCTBA IPOTUBOIIOIOKHBIX TPaHEeN U AMAaroHanen 6 02, OK-03,
napauenenunena. [locrpoenne ceuennii. Pemenne 3amay. OK-04, OK-
KomOuHMpoBaHHOE 3aHATHE 05, OK-06,
Tewma 2.3. Copepkanne ydeOHOro MaTepuana OK-07
[lepneHIUKYISpPHOCTH [TepnienqukynapHele npsimslie. [lapamiensHsie nTpsMble, IEPIEHAUKYIISPHBIE K [IK-
HPSIMBIX, IPSIMON U 10cKocTH. [Ipu3HaK nepneHIMKyISIpHOCTH MPSIMON U TUIOCKOCTH. 1.4.I11K-3.2,
IUIOCKOCTH, MJIOCKOCTEN Jloka3zatensctBo. [lepnenaukynsap u HakioHHas. [leprnieHuKyIIpHbIE IUIOCKOCTH. I1K- 3.4.
[Ipu3Hak nepneHauKyIIpHOCTH INIOCKOCTEN. JloKa3aTenbCTBO.
Paccrostnus B mpocTpaHCTBE 2
KomMmOnHMpOBaHHOE 3aHSTHE
Tema 2.4. Coneprkanue yueOHOro MaTepuasa
Teopema o Tpex TeopeMa o Tpex nepneHauKyIsgpax. JJokazaTenscTBO. YToJI MEKAY NPAMOU U
NEPIEHIUKYIIIpax IJIOCKOCTBIO. YT0JI MEX/Ty MIOCKOCTIMU 4
KomOuHupoBaHHoe 3aHsTHE
Tema 2.5. [IpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJIepKaHUE (COEPIKAHME MPUKIIATHOTO
[TapamensHsle, MOJTyJIs1)
NIEPIICHIUKYJISIPHBIE, Axkcuomsl crepeoMmerpui. IlepneH IMKyasspHOCTb NPSIMOM U INIOCKOCTH,
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CKpPCIIUBAIOIIHUECCS NIPAMBIC

NapaJUIEIbHOCTD JABYX IPSIMBIX, NIEPIEHAUKYIIPHBIX INIOCKOCTH,
NEePHEHANKYJIIPHOCTD IIIOCKOCTEN
*PacueT yrioBbIX BUIOB COSAMHEHUIN

IIpakTuueckoe 3ansarue Ne 4: [TapamienbHbie, NepOeHAUKYISIPHbIE U C
CKPEIIMBAIOIINECS IPSIMBIE. 3JIEMEHTaMU
Tema 2.6. Copneprkanue y4eOHOro Mateprasa JNUCTAaHIIMOHH
Pemenwue 3anay. IIpsameie 1 | PacnonioskeHue NpsIMBIX U IUIOCKOCTEH B MpocTpaHCcTBe. [IeprneHIuKyIspHOCTD U oro
IUIOCKOCTH B MPOCTPAHCTBE | MapajuIeIbHOCTh NPSIMBIX U INIOCKOCTEN. CKpelUBaIOLIUECs PsIMbIe 00yueHus
Konrtponbnas padora Ne 2: [TpsiMble 1 IJIOCKOCTH B IPOCTPAHCTBE. 2
Pasnen 3. KoopauHaTsl 4 BEKTOPBI 16 C
Tema 3.1 CopepxaHue yueOHOro Marepuaia OK-01,0K- | snemeHTamu
JlexapToBbI KOOpAMHATEI B | J[ekapToBBI KOOPAMHATHI B IpOoCcTpaHcTBe. [IpocTeiiniue 3a1auu B KOOpANMHATAX. 02, OK-03, | AMCTaHIMOHH
npocrpancTse. Paccrosnue | PaccrosiHue Mex Ty IByMs TOUKaMH, KOOPAWHATHI CEPEIMHBI OTPE3Ka 4 OK-04, OK- | oro
MOIGLY IBYMA TOTKAMI. KomOunupoBanHoe 3aHsTHE 07 0byserns
Koopaunatsl cepennnbl
OTpe3Ka
Tema 3.2 Coneprxkanne yueOHOro MaTtepuasia
Bekropsl B mpocTpancTse. | Bektopsl B mpocTpaHcTBe. C0KEeHNE U BBIUNTAaHUE BEKTOPOB. Y MHOXKEHUE
YTroa Mexy BEKTOpamH. BeKkTOpa Ha yncio. KoMrianapHsie BeKTopbl. CKansipHOE NPOU3BEIEHIE BEKTOPOB.
CkangpHoe nmpousselicHHe | Pa3noskeHne BeKTopa 1o TpeM HEKOMIUTaHapHBIM BekTopaM. KoopinHatel BekTopa,
BEKTOPOB CKaJSIPHOE TIPOU3BEICHUE BEKTOPOB B KOOPIMHATAX, YTOJI MEX/y BEKTOpaMu, yroin | 6
MEXy IPSAMOH U IIOCKOCTBIO, YTOJl MEXY INIOCKOCTAMU. KoopauHaTs! BEKTOpA.
['eomeTpryeckuil CMbICT OnpenenuTens 2x2
KomOunupoBanHoe 3aHsTHe
Tema 3.3 [TpoeccHoHaNLHO-0OPUEHTUPOBAHHOE COJEPKAHME (COIEPIKAHUE IPHKIIATHOTO OK-01,0K-
[IpakTHKO- MOTyJIs1) 02, OK-03,
OpUEHTUPOBaHHBIE 3aJau | KoopanHaTHas IIOCKOCTh. BbrunciaeHne pacCTOSHUN U IUIOIAAEH Ha IIIOCKOCTH. OK-04, OK-
Ha KOOPAMHATHOM KonuuecTBeHHBIE PACUETHI 4 07
TUIOCKOCTU ™ *PacueT HaxJIECTOYHBIX COEIMHEHHH K-
IIpaxkTnueckoe 3anstue Ne 5: KommyecTBEHHBIE pacyeTsl. 1.4.,1IK-3.2,
Tema 3.4 Conepxanue yueOHOro MaTepuasa IIK- 3.4.

Pemenue 3agau.
KoopaunaTsl 1 BEKTOpBI

JlekapTOBBI KOOPAMHATHI B IpOCTpaHCTBE. BekToph! B mpocTpancTBe. CloXeHne 1
BBIUUTAHNE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha yrcio. KoMImaHapHble BEKTOPHI.
CkansipHoe Mpou3BeIcHuE BEKTOPOB. Pa3no)keHue BeKTopa o TpeM
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HEKOMIUTaHapHBIM BekTopaM. IIpocTeiine 3anaun B koopauHatax. KoopauHatet
BEKTOPA, PACCTOSHUE MEXKY TOYKAMH, KOOPAUHATBI CEPENUHBI OTPE3KA, CKAIPHOE

IIPOU3BE/ICHNE BEKTOPOB B KOOPANHATAX, YTOJI MEXAY BEKTOPAMHU, YIOJl MEXY 2

IIPSIMOYN U TNIOCKOCTBIO, YTOJI MEXKAY INIOCKOCTSIMU

Kontponsnas padora Ne 3: KoopauHaThl U BEKTOPHI.

Pa3nen 4. OcHoBbl TpUroHomMerpun. Tpuronomerpuyeckue GyHKIHH 40 C

Tema 4.1 Coneprxanue yueOHOro MaTepuasa 3JIEMEHTaMU
Tpuronomerpuueckue Pannannas mepa yrna. [loBopoT Touku BOKpyr Havasia KoopauHat. Onpeaenenue AACTAHIMOHH
(GYHKIMY TIPOU3BOJIEHOTO CHHYCa, KOCUHYCa, TAHI'€HCA U KOTaHI€Hca. 3HAaKU CUHYca, KOCUHYCA, TAaHI'€HCa U 4 oro
yria, yncia. Pajuannas 1 | KOTaHreHca Mo YeTBEPTAM. 3aBUCUMOCTb MEXly CUHYCOM, KOCUHYCOM, TAHI'€HCOM 00yueHus
rpajycHas Mepa yria 1 KOTaHI'€HCOM OJHOI'O M TOT'O K€ yria

KomOuHupoBaHHOe 3aHsTHE
Tema 4.2 Coneprxkanue y4eOHOro Marepuasia
OcHoBHbIE Tpuronomerpuyeckue Toxaectsa. CuHyc, KOCUHYC, TAHT'€HC M KOTAaHI'€HC YTJIOB O
TPUTOHOMETPUUECKUE u - o.. Dopmynsl DpUBENCHUS 4
TOKJIECTBA. KomOunupoBanHoe 3aHsTHE
DopMyIbl IPUBEICHUS
Tema 4.3 Coneprxkanne y4eOHOro Marepuasia
Cunyc, xocunyc, Taurenc | Cymma u pa3HocTh cMHycoB. CyMMa M pa3HOCTh KOCHHYCOB. CHHYC M KOCHHYC
CYMMBI U Pa3HOCTH JBYX IBOMHOrO yria. @opmyJibl OJIOBUHHOTO yria. [IpeoOpa3zoBaHus CyMMBI
YTJIOB TPUTOHOMETPUUYECKUX (DYHKLUH B IPOU3BEICHHUE U IIPOU3BEJICHHS B CYyMMY. 8 OK-01, OK-
CuHycC 1 KOCUHYC Bripaxkenue TpuronomeTpuieckux (pyHKIUN Yepe3 TaHT€HC TTOJIOBUHHOTO 02, OK-03,
asoiiHoro yria. ®opmyinel | aprymenTa. [IpeoOpa3oBaHus NpocTeHIINX TPUTOHOMETPUYECKUX BhIPAYKEHHUH OK-04, OK-
IIOJIOBUHHOTO yIiia KomOnHupoBaHHOE 3aHsATHE 05, OK-06,
Tema 4.4 Conepxanue yueOHOro MaTepuasa OK-07
@DyHKIINH, UX CBOWCTBA. O6nacTh ornpenenaeHusl © MHOXKECTBO 3HaueHUN QyHKUuH. YETHOCTH, HEUETHOCTD, TIK-
Crioco0wl 3a1anust epUoIMIHOCTh GyHKIM. CrocoObl 3aaanus QYHKIMHA 2 1.4.,TIK-3.2,
GyHKIMI KoMOMHHPOBAHHOE 3aHATHE IIK- 3.4.
Tema 4.5 Conepxanue yueOHOro MaTepuasa
Tpuronomerpuyeckue OO6nacTp ornpeeeHUs] 1 MHOXXECTBO 3HAUCHUIM TPUTOHOMETPUYECKUX (PYHKIIUI.
(GyHKLMH, X CBOICTBA U YETHOCTD, HEUETHOCTD, TIEPHOANIHOCT TPUTOHOMETpHUecKuX (yHkimii. CBoiictBa | 2

rpaduku

u rpaduku QyHKIMA y = cOs X, y =sin X, y =tg X, y = ctg X.

KomOunnpoBanHoe 3aHsTHE.

Tema 4.6

Copepxanne yaeOHOTo MaTepuana
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[IpeobpazoBanue Cxarue 1 pacTshkeHHue Tpa@uKOB TPUTOHOMETPUUIECKUX (YHKIUH. C
rpauKoB ITpeoOpa3oBanue rpauKOB TPUTOHOMETPUYECKHUX (PYHKITHIA JJIEMEHTaMU
TPUTOHOMETPUYECKUX [Tpaktuyeckoe 3ansTue Ne 6: ['paduku TpPUTOHOMETPUUECKUX (PYHKITHIA. JUCTAaHIIUOHH
byHKIHHA oro
Tema 4.7 [TpodeccrnonanbHO-OPHEHTUPOBAHHOE COCPXKAHKE (COIePIKAHNE TIPUKIIATHOTO oOyueHus
Onucanue MOJTYJIsT)
[IPOU3BOACTBEHHBIX Hcnonp30BaHue CBOMCTB TPUTOHOMETPHUYECKUX (DYHKIMN B IPO(EeCCHOHATBHBIX
IIPOLIECCOB € NOMOUIBIO 3aa4ax
rpaduxoB GyHKIMi IIpakTnueckoe 3ansatue Ne 7: Mcrosb30BaHHE CBOMCTB TPUTOHOMETPHUYECKHUX

¢dbyHKIMH B TpodecCHOHANBHBIX 3a1a4ax
Tema 4.8 Copep:xanue yueOHOro MaTepuana
OObpatHbie OO6parHbie TpuroHomerpudeckue GyHkuuu. Mx cBOHCTBa U TpaduKu
TPUTOHOMETPUUECKUE
byHKIMH KomOunupoBaHHoe 3aHsTHE
Tema 4.9 Copep:xanue yueOHOro MaTepuana
Tpuronomerpuyeckue YpaBHEeHHE COS X = a. YpaBHEHHE sin X = a. YpaBHEHHE tg X = a, ctg X = a.
YPaBHEHHUS U HEPABEHCTBA | PerieHne TPUrOHOMETPUYECKUX YPABHEHUH OCHOBHBIX THIIOB: IPOCTEHIINE

TPUTOHOMETPUYECKHE YPABHEHUS, CBOJISALINECS K KBaJJPaTHBIM, pelllaeMble

Pa3I0KEHUEM Ha MHOXKUTEIH, OHOPOIHBIE.

[Ipocreiimye TPUroHOMETPUYECKNE HEPABEHCTBA

KomOnHupoBaHHOE 3aHsTHE.
Tema 4.10 Coneprxkanne y4eOHOro MaTepuasia
Cucremsl CucreMpl MPOCTENIINX TPUTOHOMETPUYECKUX YPABHEHUN
TPUTOHOMETPUYECKHUX KomOunupoBaHHoe 3aHsATHE
yYpaBHEHUN
Tema 4.11 Coneprxanne y4eOHOT0 MaTeprana
Pemenue 3ana4. OCHOBBI IIpeoOpa3oBaHue TPUrOHOMETPUUECKUX BbIpakeHUH. Penenne
TPUTOHOMETPHH. TPUTOHOMETPUYECKHUX YPAaBHEHUI Y HEPABEHCTB B TOM YHCJIE C UCIIOJIb30BAHUEM
Tpuronomerpuueckue CBOMCTB (DYHKIIMIA.
(ynximn Kontponbnas padora Ne 4: OCHOBBI TPUTOHOMETpUHU. TPUrOHOMETpHUECKHUE

byHKIIHN.

Pa3nes 5. KomniiekcHble ynciia

Tema 5.1 Coneprxanne y4eOHOT0 MaTepuasia C
KommnekcHele uncna ITonsiTre KoMIIeKcHOro uncia. ConpsKeHHbIE KOMIUIEKCHBIE YHCTIa, MOAYIb U AJIEMEHTaMU
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apryMeHT KOMILJIEKCHOro yncia. @opma 3anucu KOMIUIEKCHOTO YKciia 4 JTUCTAaHIIMOHH
(reomeTpuyecKas, TPUrOHOMETpHUUECKas, areopanyeckas). ApudmeTnaeckue OK-01, OK- | oro
JeWCTBUS C KOMIUIEKCHBIMU YHCIIaMU 02, OK-03, | oOyuenus
KomOunnpoBaHHOE 3aHATHE OK-04, OK-
05, OK-06,
OK-07
Tema 5.2 Copepxanne yaeOHOro Marepuana
[Tpumenenue BrinonHenue pacueToB ¢ MOMOIIBIO KOMITIEKCHBIX uncen. [Ipumepnt
KOMILJIEKCHBIX YHCEIl WCIIOJIb30BaHUSI KOMIUIEKCHBIX YHCEI 4
[IpakTuueckoe 3anstue Ne 8: BoinonHeHHe pacuyeToB ¢ TOMOIIBIO KOMIUIEKCHBIX
qrcel.
Pasnen 6. [lpousBoanas pyHkiumn, ee npuMeHeHune 40 C
Tema 6.1 Copep:xanue yueOHOro MaTepuana 3JIEMEHTaMu
[TonsiTEe npou3BOAHOM. OmnpeneneHne YMCIOBOM MOCIEIOBATEIBHOCTH U CIIOCOOH! ee 3ananus. CBoiicTBa JUCTAHIIMOHH
®opmyIbl U IpaBUia YHCIIOBBIX MOCJeI0BaTeIbHOCTEH. OmpeneneHue mpeena nocieoBaTeIbHOCTH. oro
g depeHIIpPOBaHUS Brruncnenue npeneno mocienoBatenbHocTel. [Ipenen pynknum Ha 2 oOyueHus
6eckoneunoctu. [Ipenen ¢pynkuu B Touke. [Ipupamenue aprymenTta. [Ipupamienue
¢byHKIMK. 3a1a4uu, IPUBOAAIIME K IOHATHIO TPOU3BOIHON. OnpeneneHue
MIPOU3BOJIHOM. AJITOPUTM OTBHICKAHUSI TPOU3BOAHOU
KomOuHupoBaHHOE 3aHsATHE OK-01, OK-
Tema 6.2 Coneprxkanne yueOHOro MaTtepuasa 02, OK-03,
[TponsBoaHbIE CYMMBI, Dopmynsl auddepennnuponanus. [Ipasuna muddepernrpoBanus 6 OK-04, OK-
PasHOCTHU Npou3BeeHHs, | KOMOMHMPOBAaHHOE 3aHSATHE 0051% OOI7<-06,
YaCTHOTO
Tema 6.3 Coneprxanne y4eOHOro MaTepuasa IIK-1.4.,
[IpounzBoaHbIE Onpenenenue cnoxHon GyHKIUU. [Ipor3BOHAS TPUTOHOMETPUUECKUX (PYHKIIUM. IIK-3.2,
TPUTOHOMETPHUUECKUX [Tpon3BoaHas c0KHON QYHKITHHI 1IK- 3.4.
¢dbynknuii. [IpousBoanas KoMOuHMpoBaHHOE 3aHATHE 6
CIIOKHOU (QYHKITUN
Tema 6.4 Coneprxanue yueOHOro MaTepuasa
Homsmne o ITonsarue HenpepsiBHOM (pyHKIIMU. CBOICcTBA HENIpepbhIBHOM PyHKIMH. CBA3b
HENPEPBIBHOCTU (PYHKITHH. 2

Mertoa nHTEpBaAIOB

MEXy HETIPEPBIBHOCTHIO U AU HEPEHITUPYEMOCThIO (DYHKIIMH B TOUKE. AJITOPUTM
peICHUA HCPABCHCTB MCTOJJOM MHTCPBAJIOB

KomOunnpoBaHHOE 3aHATHE
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Tema 6.5
['eomeTpuyeckuii u
¢u3nUecKuit CMbICT

Copep:xanne yaeOHOro MaTepuana

['eomeTpuyeckuii CMBICT TIPOU3BOAHON (DYHKIIMH — YTIIOBOW KO3 HUIIUECHT
KacaTenbHOU K rpaduKy (YHKIIUU B TOUYKE. Y paBHEHUE KacaTelIbHOU K rpaduky

IPOU3BOTHON GbyHKIUU. ANTOPUTM COCTABIICHUSI ypaBHEHUS KacaTellbHOM K TpaduKky QyHKIHH
y=f(x)
KombunnpoBanHoe 3ansrue

Tema 6.6 Coneprxkanue y4eOHOro MaTepuasia

Ddusnyeckuil CMBICT
MPOU3BOJHOM B

duznyeckuil (MEXaHUUECKN) CMBICI TPOU3BOIHOM — MTHOBEHHAs! CKOPOCTb B
MOMEHT BpeMeHH t: v =S’ (1)

npodeccHOHaNbHbIX [IpaxTuueckoe 3anarue Ne 9: @u3nyeckuii CMbICI TPOU3BOIHOM.
3aza4ax
Tema 6.7 Coneprxkanne y4eOHOro Marepuasia

MOHOTOHHOCTh (PYHKIIHH.
Touku 3KCcTpEMyMa

Bospacranue u yobiBanue QyHKIMH, COOTBETCTBHE BO3PACTAHUS U YOBIBAHUS
(GbyHKIMU 3HAKY TPOU3BOAHOMN. [TOHATHE MTPOM3BOIHOM BBICIIETO MOPSAKA,
COOTBETCTBHE 3HAKAa BTOPON MPOU3BOIHON BBIMYKIOCTH (BOTHYTOCTH) (DYHKIIMM Ha
oTpe3Ke. 3a1aud Ha MAKCUMYM U MEHUMYM. [IOHSITHE acUMIITOTHI, CITIOCOOBI X
orpeJiesIeHus. AJITOPUTM UCCIIeI0BaHMs (PYHKIMH U IOCTPOEHHUS ee rpaduka c
MTOMOUIBI0 TPOU3BOJHON. J[poOHO-TMHEHAS PYHKIMS

KOM6I/IHI/IpOBaHH06 3aHATHC

Tema 6.8
UccnenoBanue GpyHKImii u
NOCTpoeHue rpaduKoB

Coneprxanue yueOHOT0 MaTepuasa

HccnegoBanue (byHKI_II/II/I Ha MOHOTOHHOCTb U ITOCTPOCHUC Fpa(l)I/IKOB.

KomOunupoBanHoe 3aHsTne

Tema 6.9 HaubOombiee n
HarMeEHbIIIEe 3HAUCHUS

byHKIIUH

Coneprxanne y4eOHOro MaTepurana

HaxoxnaeHnue HaKOOJBIIET0 ¥ HAUMEHBIIICTO 3HAUCHUH (bYHKLIHfI, IMOCTPOCHUC
l"pa(i)I/IKOB MHOTI'OYJICHOB C MCITIOJIB30BAHMEM allliapaTta MaTeMaTH4CCKOTO aHaIn3a

KOM6I/IHI/Ip0BaHHOe 3aHATHC

Tema 6.10

HaxoxneHnue
ONTHUMAJIBHOTO PE3ybTaTa
C TIOMOIIBIO IIPOU3BOTHON
B MMPAKTUYECKUX 3a/1a4ax

ITpodeccrnonanbHO-OPHEHTUPOBAHHOE COZIEPKAaHKE (COAEepKAHNE TPUKIIATHOTO
MOJyJIs1)

Haumenspniee n Hanbosnbliee 3HaueHne QyHKINUN

ITpakTruyeckoe 3anstue Ne 10: Haumensiee u Hanbosblee 3HaueHUE (yHKIUH.

Tema 6.11
Penrenue 3amau.
[IpousBoanas GpyHKINH, €€

Copep:xanne yueOHOT0 MaTepuana

dopmyinbl 1 ipaBuia nuddepenimpoanus. MccnenoBanne GyHKIUN ¢ TOMOIIBIO
npou3BoaHoi. Hanbombiiee 1 HauMeHblIee 3Ha4eHus! PYHKIUU

C
3IIEMEHTaMHU
JMCTAHIIMOHH
oro
oOyueHus
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[PUMEHEHUE | KontponsHast padora Ne 5: [IponsBoaHas GyHKINH, €€ TPUMEHEHUE.
Pa3nen 7. MHOTOrpaHHUKH M TeJIa BpamieHust 46 C

Tema 7.1 Coneprxanue yueOHOro MaTepuaa 3JIEMEHTaMU
Bepmunsl, pedpa, rpanu [Tonsitue MHOTOrpanHuka. Ero anemMeHTsl: BepiuHbl, pedpa, rpanu. J{uaroHais. JUCTaHIIMOHH
MHOTIOTpaHHHKA CeueHne. Bollykiible ¥ HEBBINTYKJIbIE MHOTOTPAHHUKHU oro

KomOuHupoBaHHoe 3aHiTHE 2 00ydeHHs
Tema 7.2 Coneprxkanue y4eOHOr0 MaTepuasa
[Ipuszma, ee [Monstue npusmel. Ee ocHoBaHus 1 O0KoBBIE TpaHu. Bricota mpu3mel. [Ipsimas u
COCTaBJIAIOLIME, CEYeHHE. | HakioHHas npusma. [IpaBuibHas npusma. Ee ceuenue
IIpsimas 1 npaBuIbHAS KomOuHnpoBanHoe 3aHATHE 2
MIPU3MBI
Tema 7.3 Copepxanue yaeOHOro Marepuaia
[Mapannenenunen, kyo6. [Tapannenenunen, cBoiicTBa NpSMOYTOJILHOTO Napasuienenunena, kyo. Ceuenue
Ceuenue ky0a, Ky0a, mapajuiesnenumneaa
napajuienaenunena KombunmnpoBanHoe 3ansrue 2
Tema 7.4 Copep:xanue yueOHOro MaTrepuana
[Tupamupa, ee [Mupamuna u ee snementsl. Ceuenue nupamuabl. [IpaBuibHas nupamua.
COCTaBJIAIOLIME, CEYEHHUE. | YceueHHas mupaMuaa OK-01, OK-
HpaprtbHas mupamia. KomOunupoBaHHoe 3aHsATHE 2 02, OK-03,
YceueHHas nupamuaa OK-04. OK-
Tema 7.5 Coneprxkanne y4eOHOro MaTtepuasia 05 OK’-OG
bokoBas u nosHas [Tnomaas 60KOBOI ¥ NOTHON MOBEPXHOCTH MPU3MBI, TUPAMUIBI 012_07 '
MOBEPXHOCTh IPU3MBI, KomM0uHMpoBaHHoOe 3aHsTHE 2 TK-1.4.TIK-
paMUIbl 39
Tema 7.6 Coneprxanne y4eOHOT0 MaTepuasa HK’- 34
Cummerpus B kyoe, CumMeTpusi OTHOCUTEIBHO TOUKH, IPSIMOM, TIIocKocTH. CUMMETpHs B KyOe,
napajuiesienunesne, napajuieJienunesie, npusMe, nupamuie 2
pu3Me, MupamMue KomOuHupoBaHHOE 3aHATHE
Tema 7.7 [TpodeccnonanbHO-OPHUEHTUPOBAHHOE COIEpKaHUE (CoIep KaHNE TIPUKIIATHOTO
[IpumMepsl cummeTpuii B MOJyJIs1)
npodeccun™ CumMeTpus B IPUPOJIE, APXUTEKTYpPE, TEXHUKE, B OBITY

*PacueTr coeTMHEHHI Ha U3THO. 6

[Tpaktuueckoe 3ansitue Ne 11: Cummerpus B Capke.
Tema 7.8 Coneprxkanne y4eOHOT0 MaTepuasia
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IIpaBunbHbBIE
MHOTOTPaHHMKH, X
CBOMCTBA

ITonstue IMMPaBUJIbBHOI'O MHOT'OI'PaHHUKA. CBoiicTBa MMPaBUJIbHBIX MHOTOI'PaHHUKOB

[IpakTuueckoe 3anstue Ne 12: [IpaBusibHbIe MHOTOIPaHHUKH.

Tema 7.9
Huwnmunap, ero
cocrasisitomue. Ceuenue

Copep:xanue yueOGHOro MaTepuana

Hununanap u ero sneMeHTsl. CeueHne NMIMHApA (MapajljieIbHOE OCHOBAHUIO U OCH).

PazBepTka nunmuHpa

UIMHIPpA KomOnHupoBaHHOE 3aHsATHE
Tema 7.10 [TpodeccrnonanbHO-OPHEHTUPOBAHHOE COCPXKAHKE (COIePIKaHNE TIPUKIIATHOTO
Konyc, ero MOJTYJIs)

cocrasirone. CeueHue
KOHyca™

Konyc n ero snementsl. CeueHne kKoHyca (apaieabHOe OCHOBAHHIO U
HPOXOJIsIee Yepe3 BepLIMHY), KOHHUECKUe ceueHus. Pa3BepTka KoHyca
*PacueT HanpsOKEHUI B IIIBAX.

KOM6I/IHI/IpOBaHHOG 3aHATHUC

Tema 7.11

Y cedeHHbII KOHYC.
CeueHue yCEUeHHOTO
KOHYca

Coneprxkanue yueOHOro Marepuasia

Yceuennslil konyc. Ero o0pasyronias u Beicota. CeueHre yCe4eHHOTO KOHyca

KOM6I/IHI/IpOBaHHOG 3aHATHUC

Tema 7.12
[ap u chepa, ux ceueHus

Coneprxkanne y4eOHOro MaTtepuasa

Hlap u chepa. Bzanmuoe pacnonoxenue cepsl u miockoctd. CeyeHue mapa,
cdepbl

KomOunupoBanHoe 3aHsTHe

Tema 7.13

Ilonsarue 06 o0beMe TeNA.
OrtHolreHne 00HEMOB
MMOJOOHBIX TEI

Copep:xanne yueOHOT0 MaTepuana

[Tonsitue 06 o6beme Tena. OobeM Kyda U MPSIMOYTOIBHOTO NapalJIeIeHIIe 1a.
O06wem npusmsbl U nWIMHApPA. OTHOLIEHHE 00BEMOB MOAOOHBIX TEII.
['eomeTpryecKknii CMBICI ONIPEENNUTEN 3-TO MOPsIIKa

KOM6I/IHI/Ip0BaHHOe 3aHATHUC

Tema 7.14
OO0BEMBI U IUIOIIAIU
MTOBEPXHOCTEN TEI

Conepxkanue yaeOHOro MaTepuania

O6bemMbl mupamuabl 1 kKoHyca. O0bem mapa. [Tnomaau nosepxHocTeit Ten

KomOunnpoBanHoe 3aHsTHE

Tema 7.15 Conepxanue yueOHOro MaTepuasa

Komb6unanuu KoMOuHanmu reoMeTpuueckux el

MHOTOTPAHHUKOB U TEN [TpakTuueckoe 3ansarue Ne 13: KoMOuHAIMM reOMETPHUYECKUX Tell.
BpALIECHUS

Tema 7.16 Coneprxanue yueOHOro MaTepuasa

C
3IIEMEHTaMHU
JMCTAHIIMOHH
oro
oOyueHus
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I'eomerpuueckue Hcnonp3oBanne KOMOMHAIIMI MHOTOTPAHHUKOB M TeJl BPAIICHUS B TIPAKTUKO- C
KOMOHMHAIIMY HAa MPAKTUKE | OPHEHTUPOBAHHBIX 3a/1a4ax 3JIeMEHTaMU
[IpakTuueckoe 3aHaTue 4 JTMCTAaHIIMOHH
Tema 7.17 Coneprxkanue y4eOHOro MaTepuasia oro
Pemenue 3anau. O6beMbl U IJIONIAIN MOBEPXHOCTH MHOTOTPAHHHUKOB U TEJ BPAIICHUS 00yueHust
MHororpanHuKy 1 Tena KonTponbnas pabota Ne 6: MHOTOrpaHHUKHY U Tella BPALICHUS. 2
BpalICHUs
Pa3nean 8. [lepBooOpasnas pyHKUMHU, ee IPUMEHEHHE 14 C
Tema 8.1 Coneprxkanue y4eOHOro Marepuasia 3JIEMEHTaMU
ITepBooOpa3Has pyHkIMU. | 3aga4a 0 BOCCTAHOBICHHU 3aKOHA IBU)KEHHS 10 M3BECTHOM ckopocTH. [ToHsTHE AUCTAHIIHOHH
[IpaBuia Haxo)aAeHUSA uHTerpupoBanus. O3HaKOMIJIEHHE C IIOHATUEM MHTErpajia v epBoOOpa3sHON AJis oro
epBOOOPA3HBIX ¢dbyukun y=f(x). Pemenue 3a1a4 Ha cBSA3b IEPBOOOPA3HOM U €€ TPOU3BOTHOM, 00yueHHs!
BBIYHCIICHHE ITEPBOOOPA3HON I JaHHOK GyHKIuH. Tadimna hopMyi s
HaXO0XJACHUS NepBooOpa3HbIX. V3yueHne npaBuiia BEIUMCICHHSI IEPBOOOpa3HON 2
KoMOmHMpOBaHHOE 3aHATHE
Tema 8.2 Copep:xanue yueOHOro MaTepuana
IInomans KpUBOJIMHENHON | 3amaun, MPUBOIAIINE K IOHSATHIO OMPEIEICHHOTO MHTETpalia — O BEIYUCIICHUH
Tpamnenuu. @opmyna IUTOIIAY KPUBOJMHEHHON Tpanenuu, o nepemMenieHuu Touku. [lonsarue
Herotona — JleitOnuna ornpeAenéHHOro uuTerpaia. ['eomerpudeckuii 1 pU3NUECKUI CMBICIT
onpeenennoro uarerpana. ®opmyia Herorona— JleliGuuma 2 OK-01, OK-
02, OK-03,
KomOuHupoBaHHOE 3aHsATHE OK-04, OK-
Tema 8.3 Coneprxkanne yueOHOro MaTtepuasa 05, OK-06,
Heonpenenennslii n IToHsITHE HEONPEEIEHHOTO NHTErpaja OK-07
onpe/eneHHbld HHTerpatel | KoMOMHMPOBAaHHOE 3aHATHE 2 TTK-
Tewma 8.4 Copepxanne yueOHOT0 MaTepuana 1.4.T1K-3.2,
[onsTue 06 I"'eomeTpHrueCcKHil CMBICIT ONPEASICHHOTO MHTErpasia I1K- 3.4.
olnpe/iesieHHOM UHTerpane | KomMOMHUpPOBaHHOE 3aHATHE 2

KaK ILIOIAH
KPUBOJIMHEHHON TpaNeun

Tema 8.5
OrnpeneneHHbIN HHTErpasl
B XKM3HU

[IpodeccrnonanbHO-OpHEHTUPOBAHHOE COZEpkKaHKE (COIepKaHNe TIPUKIIATHOTO
MOJTYJIsT)

I'eomerpuueckuii cMbIca onpeneseHHoro uurerpana. @opmyna HerotoHa -
JletiOHuIa.
Pemienue 3a1a4 Ha NPUMEHEHUE UHTETpajia Ui BEIYMCICHUS (PU3UUECKUX BEIUYHH
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U mIomaaei

[IpakTrueckoe 3austue Ne 14: OnpeneneHHbI HHTErpal. C
Tema 8.6 Coneprxanue yueOHOro MaTepuasa 3JIEMEHTaMU
Pemenne 3anauy. IlepBooOpasnas ¢pynkuuu. [IpaBuia HaxoxaeHus nepBoobpasHbix. Ee mpumenenue AUCTAaHIUOHH
ITepooGpasuas pynkuuu, | KontponsHas padora Ne 7: [leppoobOpasHas QyHKINH, €€ IPUMEHEHHE. 2 oro
ee MPUMEHEHNE oOyueHus
Pa3nen 9. Crenenu n kopHu. CteneHHasi GyHKius 18 C
Tema 9.1 Coneprxanue yueOHOro MaTepuasa 3JIEMEHTaMU
Crenennas GyHKLHSL, ce TToHsATHE KOPHS N-0if CTENeH! 3 AeiicTBUTENbHOTO uncna. PyHkimn y = VX nx AUCTAaHIHOHH
CBOJCTBa cBoiicTBa u rpaduku. CBoWCTBa KOPHSI N-Oi CTENCHH oro
KomOuHMpOBaHHOE 3aHATHE 4 00ydeHHs
Tema 9.2 Coneprxkanue yueOHOro Marepuasia
[IpeobpaszoBanue [Ipeobpa3oBaHne HPpaAMOHAIBHBIX BBIPAKCHHIM
BBIPDAXKEHUH C KOPHAMU N- | KOMOMHHUPOBAHHOE 3aHSTHE 4
Oif cTeneHu
Tema 9.3 Coneprxkanue y4eOHOro Marepuasia
CBolicTBa CTENEHHU C [ToHsATHE cTeneHu ¢ I00bIM pallMOHAIbHBIM NOKa3aTeneM. CTeneHHble GyHKINY,
palroHaIbHBIM U WX CBOMCTBA U TpaduKu OK-01, OK-
JNEUCTBUTEIIbHBIM KomOunupoBaHHoe 3aHsATHE 2 02, OK-03,
MOKa3aTeNsIMU OK-04, OK-
Tema 9.4 Copep:xanne yueOHOT0 MaTepuana 05, OK-06,
Pemenne PaBHOCHJIBHOCTE MPPALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB. METOIbI X OK-07
UPpaMOHATIBHBIX peuienus. Perenue uppanoHaibHbIX YpaBHEHUI U HEPABEHCTB
YPaBHEHUH 1 HEPABEHCTB | KOMOMHHPOBAHHOE 3aHSTHE 6
Tema 9.5 Conepxanue yueOHOro MaTepuasa
CremneHu 1 KOpHHU. Omnpenenenue creneHHoON GyHKIUHU. Mcnonap30BaHne ee CBOWCTB MPH peIIeHUN
CrenenHas ¢pyHKUIUSA YpaBHEHHI U HEPABEHCTB 2
KonTponbnas pabora Ne 8: Crenenu u kopau. CteneHHast QyHKITHS.
Paznea 10. Ioka3arenbHasi pyHKIUS 18 OK-01, OK-
Tema 10.1 Coneprxanue yaeOHOTo MaTeprasa 02, OK-03, |C
ITokazarenpHas ¢pyHKIUs, | CTemneHsb ¢ IPOU3BONILHBIM JEHCTBUTENLHBIM MTOKazarereM. OnpeneneHue OK-04, OK- | smemeHTaMu
€€ CBOWCTBA MoKa3aTeabHON (QYHKIUH, ee CBOICTBa U rpaduk. 3HAKOMCTBO C IPUMEHEHHEM 05, OK-06, | mucTaHIMOHH
nokazaTebHOM (PyHKIMHU. Penenne nokazareabHbIX YpaBHEHUH (HYHKIIMOHATIBHO- OK-07 oro
rpadMuecKuM METOJIOM 4 o0y4YeHHS
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KomOnHupoBaHHOE 3aHATHE

Tema 10.2
Pemenne noka3aTeilbHBIX
YpaBHEHUH U HEPABEHCTB

Copep:xanue yueOGHOro MaTepuana

Pemrenne nokasaTenbHbIX YPaBHEHUM METOJIOM YPaBHUBAHUS I1OKA3aTeIICH,

METOJIOM BBE/ICHUS HOBOM MEPEMEHHOM, PYHKIIMOHAIBHO-TpadhUIECKUM METOAO0M.

Penenue nokasarenabHbIX HEPABEHCTB 8

[Tpaktuueckoe 3ansitue Ne 15: [Toka3zaTenbHble ypaBHEHUSI 1 HEPABEHCTBA.
Tema 10.3 Coneprxkanne y4eOHOro MaTepuasia
Cucrembl IoKa3aTeNnbHBIX | PellieHne cucTeM mokas3arelibHbIX ypaBHEHHIH
yYpaBHEHUH KombunupoBanHoe 3anstue 4
Tema 10.4 Coneprxkanue y4eOHOro Marepuasia
Pemenue 3anau. Pemenue nokasarenpHbIX YpaBHEHUM METOIOM YpaBHUBAHUS IIOKa3aTeleh U
[TokaszarenpHast QyHKITHS METOJIOM BBEJCHHSI HOBOM MEPEMEHHOM. PelieHne nokasaTeabHbIX HEPABEHCTB

Konrponsnas pabora Ne 9: IlokazatenbHast QyHKIHSL. 2

Pa3nen 11. Jlorapudmsl. Jlorapupmuyeckasi yHkuus 30 C

Tema 11.1 CopepxaHue yueOHOro Marepuana 3JIEMEHTaMU
Jlorapudm yucna. Jlorapudwm yncna. JlecaTHYHBINA U HATYpaJIbHBIN JOrapu(MBbI, YUCIIO € AACTAHITNOHH
JlecsITHUHBIH 1 KoMOuHMpOBaHHOE 3aHSTHE oro
HaTypaJbHbIH Jorapugmsl, 4 o0y4YeHHs
YHUCIIO €
Tema 11.2 Conepxanue yueOHOro MaTepuasa
CsoticTBa norapuMos. CsoiicTBa sjorapupmoB. Onepariys JJorapupMupoBaHusl. OK-01, OK-
Orneparus KomOunupoBaHHoe 3aHsATHE 6 02, OK-03,
jorapupMupoBaHUs OK-04, OK-
Tema 11.3 Conepxanue yueOHOro MaTepuasa 05, OK-06,
Jlorapudmmueckas Jlorapudmuueckas QyHKIUS U ee CBONCTBA OK-07
¢byHKLMs, ee CBOHCTBA KomOuHupoBaHHOE 3aHATHE 4 TK-
Tema 11.4 Coneprxanue yueOHOro MaTepuasa 11_[';‘2’1;’[12'3'2'
Pemermne [Tonsitue norapudmuueckoro ypasHeHus. Onepaius noTeHIupoBanus. Tpu o
forap H(bMqueCKHX OCHOBHBIX METOIa PELICHUS JOrapu(PMUUECKIX YPaBHEHUH: (PYHKIIMOHAIBHO-
YPaBHCHUN 1 HCPABCHCTE rpaduyecKkuii, METO ] MOTEHIIMPOBAHUS, METO/ BBE/IEHUSI HOBOU NEPEMEHHOII. 8

Jlorapumuueckue HepaBeHCTBA

KomOunnpoBaHHOE 3aHATHE

Tema 11.5
CucreMnl

Copep:xanne yaeOHOro MaTepuana

AJTOPUTM pelIeHHs CUCTEMbI YpaBHEHHH. PaBHOCHIIBHOCTB JIoTapu(pMUIECcKUX
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J0rapuPpMHUECKUX

YpaBHEHUH U HEPABEHCTB

ypaBHEHUH KomOnHupoBaHHOE 3aHsTHE 2 C
Tema 11.6 [IpodeccronanbHO-OPUEHTUPOBAHHOE CO/IEpKaHMe (CoJepKaHne PUKIATHOTO 3JIEMEHTaMU
Jlorapugmsl B npupose 1 | MOAYJIs) JUCTAHIIMOHH
TEXHHUKE * ITpumenenue norapudma. Jlorapupmuueckas cnupais B npupoze. Ee oro
MaTeMaTU4eCKUe CBOMCTBA 4 oOyueHus
*Pacuer coeJMHEHUH Ha CII0KHOE COIIPOTHBIICHUE
ITpakTuueckoe 3anstue Ne 16: [lpumenenue norapudma.
Tema 11.7 Copep:xanue yueOHOro MaTepuana
Pewenne 3anau. Jlorapudmuueckas GyHkius. Pemenne npocteimmx gorapuMUIecKix
Jlorapugmsl. ypaBHEHUH 2
Jlorapudmmueckas KonTponbnas padora Ne 10: Jlorapudmsl. Jlorapupmuueckast pyHkuus.
byHKIHSA
Pa3nes 12. MHokecTBa. Jj1ieMeHThI TeoprHu rpados 10
Tema 12.1 Copep:xanue yueOHOro MaTepuana C
MrmuosxkectBa [Tonsitue Muoxectna. [logmuoxkecTBo. Onepaniu ¢ MHOKECTBAMHU 3JI€MEHTaMU
KomMOuHnpoBanHoe 3aHsTHE 2 JUCTAHIIMOHH
Tema 12.2 ITpodeccroHanbHO-OPHEHTUPOBAHHOE CO/IEpKaHKe (CojiepKaHue MPUKIATHOTO oro
Onepanuy ¢ MHOXKECTBAMH | MOJTYJIs) OK-01, OK- | oOyueHus
Onepanuu ¢ MHOXecTBaMH. PellieHne npukiaaHbIxX 3a1a4y 02, OK-03,
[IpakTnueckoe 3anarue Ne 17: Onepanyu ¢ MHOKECTBaMHU. 2 OK-04, OK-
Tema 12.3 Conepxanue yueOHOro MaTepuasa 05, OK-06,
I'pacsr [Tonsitue rpada. Cs3HbIM rpad, qepeBo, HUKI rpad Ha IOCKOCTH OK-07
ITpakTruyeckas padora Ne 18: I'padsbl. 4
Tema 12.4 Conepxanue yueOHOro MaTepuasa
Pemrenne 3anau. Omnepanuu ¢ MHOKecTBaMu. ONIMCaHNE PEATBHBIX CUTYAllUH C TOMOIIBIO
MmuosxectBa, I'padel u ux | maOXecTB. [IpuMeHeHHe rpadoB K PEHICHHIO 3a1a4
IIPUMEHEHUE KonTponbnas pabora Ne 11: MHokecTBa. D1eMeHTh Teopuu rpados. 2
Pa3nes 13. Di1eMeHTbl KOMOMHATOPUKH, CTATUCTHKH H TEOPHHU BEPOATHOCTEH 26 OK-01, OK-
Tema 13.1 Copep:xanne yueOHOT0 MaTepuana 02, OK-03,
OCHOBHBIE IOHATHUSA IlepecTaHOBKH, pa3MelIeHNs], COYETAHUSI. OK-04, OK-
KOMOMHATOPHKH KoMOHHUpOBaHHOE 3aHATHE. 4 05, OK-06,
Tema 13.2 Cozepxanue yaeOHOro MaTepuana OK-07
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CoObITHE, BEpOITHOCTH CoBMecTHBIE 1 HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEpOSTHOCTH CYyMMBbI K- C
coObITus1. CIIOKeHHE coOBITHH. Y CIIOBHAsI BEPOATHOCTh. 3aBUCUMBIC M HE3aBUCUMBIE COOBITHS. TeopeMbl 1.4.,I1K-3.2, | anemeHTaMU
YMHO)KEHHUE BEPOATHOCTEH | O BEPOSITHOCTU MPOU3BEICHUS COOBITHIA. [1K- 3.4. JUCTAaHIIUOHH
KombunnpoBanHoe 3ansrue 4 oro
Tema 13.3 [TpodeccrnonanbHO-OPHEHTUPOBAHHOE COCPXKAHKE (COIePIKaHNE TIPUKIIATHOTO 00y4enus
BepostHocTs B MOJTyJIsA)
npodeCCHOHATBHBIX OTHOCHTENbHAS YaCTOTA COOBITHS, CBOUCTBO €€ YCTOHUYMBOCTU. CTaTUCTHUECKOE
3agavax™ omnpezaeneHue BepossTHoCTU. O1ieHKa BEPOSITHOCTH COOBITHUS
*PacueTr coeJMHEHHI Ha pacTshKeHHe (CKaTue) 4
ITpaktuueckoe 3anarue Ne 19: BeposTHOCT B podecCHOHaIBHBIX 3aa4ax.
Tema 13.4 Coneprxkanue yueOHOro Marepuasia
JluckpetHas ciyvaifHas Buner cnyyaitnpix BenuyuuH. OnpeneneHue TUCKPETHON CydailHOM BETUYHHBI.
BEJIMYMHA, 3aKOH €€ 3aKoH pacnpe/iesieHus: JUCKPETHOM ciryyaiiHoi BennuuHbl. Ee uncioBbie
pacrpezeneHus XapaKTePUCTHKU 4
KombunmnpoBanHoe 3ansrue
Tema 13.5 Coneprxkanue y4eOHOro Marepuasia
3amayy MaTeMaTH4eCKON Bapuanumonnsiii psa. [lonuron yactor u rucrorpamma. CTaTucTUYECKHE
CTaTUCTUKH XapaKTePUCTHKU psAJia HAOTI0AAEMbIX JaHHBIX
Komb6uHnpoBanHoe 3aHdTHE 4
Tema 13.6 [TpodeccnonanbHO-OPUEHTUPOBAHHOE CO/IEpkKaHuE (Co/lepKaHUe TPUKIIATHOTO
Cocrasnenne TadbIuI 1 MOYJIs1)
Jyarpamm Ha IpakTHKe [lepBuunas 00paboTKa CTAaTUCTUYECKUX JAaHHBIX. ['paduueckoe ux mpecTaBieHUE.
HaxoxxJieHne cpeiHUX XapaKTEepUCTHK, HAOIIOaeMBbIX TaHHBIX.
ITpaktryeckoe 3anstue Ne 20: CocraBieHue TabJIuI U AUarpaMM Ha IPaKTUKE. 4
Tema 13.7 Coneprxanne y4eOHOr0 MaTeprana
Pemenue 3anau. OnemeHTs KoMOMHaTOpuKu. CoObITHE, BEPOSTHOCTH COOBITHS. CllO)KEHHE U
DIIEMEHTHI YMHO>KEHHE BEPOATHOCTEN
KOMOMHATOPHKH, KonrtponbHast padora Ne 12: DneMeHTbl KOMOMHATOPUKH, CTATUCTHKU U TEOPUU 2
CTaTHCTUKH U TEOPUU BEPOSITHOCTEH.
BEPOSATHOCTEN
Paznen 14. YpaBHeHUs 1 HEPABEHCTBA 28 OK-01,OK- | C
Tema 14.1 Conepxanue yueOHOro MaTepuasa 02, OK-03, | snemenramu
PaBHOCHUIIBHOCTH PaBHOCHUIIBHOCTH ypaBHEHU U HEpaBeHCTB. Onpenenenus. OCHOBHBIE TEOPEMBI OK-04, OK- | nucTaHiimoOHH
YPaBHEHUI U HEPABEHCTB. | paBHOCWJIBHBIX MEPEX0/IaX B YpaBHEHHIX U HepaBeHCTBaX. OOIIIe METOIbI 05, OK-06, | oro
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OO011re METOIbI peIIeHUs] | PelIeHHUs ypaBHEHUN: Iepexo OT paBeHCTBA (PYHKLUI K paBEHCTBY apryMEHTOB 4 OK-07 o0y4yeHHs
JUI MOHOTOHHBIX ()YHKLMH, METOJI pa3I0kKEHHUs HA MHOKUTEIIN, METO/] BBEICHUS [1K-
HOBOW MEPEMEHHOH, PYHKIIMOHATbHO-TPadUICCKII METO/T 1.4.,1IK-3.2,
KomOuHMpoBaHHOE 3aHATHE [1K- 3.4.
Tema 14.2 Copepxanne yaeOHOro MaTepuana C
I'paduueckuii meToq OO1u1rie METOBI pelIeHUs] HEPABEHCTB: TIEPEX0/1 OT CpaBHEHHS 3HAYCHUN (YHKIIUI 3JIEMEHTaMU
pelleHNs ypaBHEHUH, K CPaBHEHUIO 3HAUYEHHUH apryMeHTOB AJI1 MOHOTOHHBIX (DYHKLIUH, METO] JUCTAHIIUOHH
HEPABCHCTB MHTEPBAIOB, (PyHKIIMOHAIBHO-Tpadudeckuil Mmetoa. I'paduyeckuii MeTos pereHus oro
ypaBHEHU U HEPABEHCTB 4 o0y4YeHHS
KoMOuHMpOBaHHOE 3aHATHE
Tema 14.3 Copep:xanue yueOHOro MaTepuana
VYpaBuenus u HepaBeHcTBa | Omnpenenenue Moxyisi. Packpeitue Moayiist o onpenenenuto. [Ipocreiimme
C MOAyJIEM ypaBHEHHMs U HEpaBeHCTBa ¢ MojtyJieM. [IpuMeHeHre paBHOCUIIbHBIX [IEPEXO0B B
OIpe/ICJICHHBIX TUIIAX YPaBHEHUI U HEPABEHCTB C MOJYJIEM 4
KomOuHupoBaHHOE 3aHsTHE
Tema 14.4 Coneprxkanue yueOHOro Marepuasia
YpaBHeHUs U HEPABEHCTBA | 3HAKOMCTBO ¢ mapameTrpoM. [IpocTeiinme ypaBHEeHHS 1 HEPABEHCTBA C TApaMETPOM
C ImapaMeTpaMu KomOuHupoBaHHOE 3aHsATHE 6
Tewma 14.5 [TpodeccnonanbHO-OPHUEHTUPOBAHHOE CO/IEpkKaHuE (Co/lepKaHUe TPUKIIATHOTO
CocraBieHue u peneHue MOJYJIsA)
npodeccHoHaNbHBIX 3a1a4 | PeleHne TeKCTOBBIX 3371a4 MPOPECCHOHATIBHOTO COICPIKAHHS
C MIOMOUIbIO YpaBHEHUI™ *PacueT cBapHbIX KOHCTPYKIMH Ha pa3InyHble BUJbl HATPY3KU 8
[IpakTuueckue 3ansTust Ne 21: Pemienue npogeccroHanbHbIX 3a/1a4 ¢ TOMOIIBIO
YpaBHEHUM.
Tema 14.6 Coneprxanne y4eOHOT0 MaTepuasa
Pemenue 3anau. OO1u1rie MeTObI pelIeHus] ypaBHEHUH. Y paBHEHUs U HEPAaBEHCTBA C MOYJIEM H €
VYpaBHEHUS U HEPABEHCTBA | IapaMETPaMH
[IpakTrueckoe 3ansTue Ne 22: YpaBHEHHS M HEPABEHCTBA C MOJYJIEM H C 2
napaMeTpamH.
IIpomeskyTounas arrectanus (IK3aMeH) 6
Bcero: | 340
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2.3. UHTerpanus cojep:xkanue JUCHUIINHBI «MaTeMaTHKA

Homep HanmenoBanue TeMbl yueOHOI HNuTerpaunonnas HaumeHoBaHune TeMbl KoauuecTBO
n/n aucuumanabl OV J1.03.MartemaTuka JUCIUIIIINHA HHTErpalMOHHON JUCHHIUIHHBI JacoB

1 Tema 1.3. MJIK 02.01. OcHoBbl pacuetra | Pacder CTBIKOBBIX U YIJIOBBIX BHIOB 1

['eomeTpus Ha MIOCKOCTH. U MPOEKTUPOBAHUS CBAPHBIX COCIMHEHMUII.
KOHCTPYKLIHH.

2 Tema 2.5. MJIK 02.01. OcHoBBI pacueTa Pacder yrioBbIX BUJOB COCUHEHUI 1
[TapannensHble, NEPIICHIUKYISPHBIC, Y MIPOCKTUPOBAHUS CBAPHBIX
CKPEIIMBAIOIINECS MPSMBIE. KOHCTPYKIHUH.

3 Tema 3.3 MJIK 02.01. OcHOBBI pacuyera PacuyeT HaxJIeCTOYHBIX COEIUHEHUI 1
[IpakTHKO-OpHEHTHUPOBAHHBIE 3a/1a4l HA U MPOEKTUPOBAHUS CBAPHBIX
KOOPJIMHATHOMW IIJIOCKOCTH. KOHCTPYKIHH.

4 Tema 7.7 MJIK 02.01. OcHoBBI pacueTa PacueT coequnennii Ha u3ruo. 1
[Ipumepsl cummeTpuii B mpodeccumu. Y TIPOCKTUPOBAHUS CBAPHBIX

KOHCTPYKIMU.

5) Tema 7.10 MJIK 02.01. OcHoBbl pacueta | Pacuer HanpsbkeHUi B Bax 1

Konyc, ero cocrapnstoniue. CeueHue KoHyca. | 1 IPOCKTUPOBAHUS CBAPHBIX
KOHCTPYKIIHH.

6 Tema 11.6 MJIK 02.01. OcHoBBI pacuera | Pacuer coenuHeHMil Ha CIIOKHOE 1

Jlorapudmsl B IpUpoJe 1 TEXHUKE. Y TIPOCKTUPOBAHUS CBAPHBIX COTIPOTHBIICHHE
KOHCTPYKLIHH.

7 Tema 13.3 MJIK 02.01. OcHoBeI pacuera | Pacuer coenuHeHuil Ha pacTsyKeHUE 1

BepositTHOCTB B podecCHOHaIBHBIX 33/1a4aX. | U MPOSKTUPOBAHUS CBAPHBIX (cxarue)
KOHCTPYKLIHH.

8 Tewma 14.5 M/IK 02.01. OcHoBsl pacuera | Pacuer cBapHBIX KOHCTPYKIHMHA Ha 1
CocraBneHue 1 pelieHne Y MIPOEKTUPOBAHUS CBAPHBIX pa3ziuyHbIe BUbI HATPY3KU
npoeccHoHANBHBIX 33]1a4 C TTOMOIIIBIO KOHCTPYKITUM.
ypaBHEHUH.

Hroro 8
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3. YcaoBus peaju3zanyu NporpaMmal 001meo0pa3oBaTeJabHONH JUCIUINIIMHBI
MareMaTHnka

3.1. lns peanu3anuu NporpaMMbl JUCUMUILIMHBI J0JKHBI ObITh MPEIyCMOTPEHbI
cjeaylonye crenuaJibHble MOMelleHNs :

Peanu3zanus nporpaMMbl AUCIUIUIMHBI TpeOyeT HAIMYUsL yueOHOTO KaOuHeTa
MaTEMaTUKH.

O6opynoBanue yueOHOro KaOMHeTa:

- IOCAJ0YHbIE MECTA 10 KOJIMYECTBY 00YyUarOLIUXCS;

- pabouee MecTo MpenoaaBaTes;

- KOMIUIEKT Y4eOHO-HATJISIIHBIX TTOCOOHIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUIEOMATEPUAIIOB;

- 3aJ1aHUs JJI1 KOHTPOJIBHBIX paboT;

- IpO(ECCUOHAIBHO OPUEHTUPOBAHHBIE 3a1aHUS;

- MaTepuaibl SK3aMEHa.

TexHuueckue cpeacTBa 00ydeHUS:

- IEPCOHAJIbHBIN KOMIIBIOTEP C JIMLIEH3MOHHBIM ITPOIPaMMHBIM 00€CTIEUEHUEM;
- IPOEKTOP € IKPAHOM.

ObopynoBanue kaOuHeTa /1t UHBaMAo0B U i ¢ OB3 ¢ HapymieHusiMu ciyxa:
- aBTOMATHU3HPOBAaHHOE pabouee MECTO yUEHUKA C HAPYILIEHUEM CIIyXa;

- CTallMOHapHas MH(OPMaLMOHHASI UHIYKIIMOHHAsI CUCTEMA JIsI
ca0oCbIIAIIHX.

3.2 PexomeHnayemas JJuTepaTypa
1. OcHOBHBIE EeYATHBIE U3aHUSA
1. Maremaruka: y4ueOHuk/ bammakoB M.U.- 2-¢ m3a., crep. - M: KHOPVYC,

2019. (Cpennee mpodeccuoHaIbHOE 00pa30BaHKE)

2. MaremaTtuka: anrebpa W Hayaja MaTeMaTHYECKOTO aHaln3a, T€OMETPHS.
Anrebpa 1 Hayana Matematuueckoro ananuza. 10-11 knacc. Anumon 1. A., Konsirun
I0.M., TkaueBa M.B. u apyrue. - M: [Ipoceenienue, 2022.

3. Maremaruka: anrebpa W Hauaja MaTeMaTHYECKOTO aHallu3a, T'€OMETPHS.
I'eomerpus. 10-11 kmacc. Aranacsau JI.C., byry3os B.®., Kagomues C.b. u apyrue. -
M: Tlpocsemienue, 2022.

4. Maremartuka: anreOpa U Hayajia MaTeMaTHYEeCKOTO aHaiau3a, reomeTrpus. 10—
11 kmaccel. Anrebpa u Hayasla MareMatudeckoro ananusa. B 2 4. Yacts 1: YueOnuk
JUTSI ydaIuxcsi 00pa3oBaTeNIbHBIX OpraHu3anuii (0a3oBbiil ypoBeHb)/Mopakosud A.l.,
CemenoB I1.B.; Yacte 2. 3agauyHuk Jyuis ydammxcsi 00pa3oBaTeIbHBIX OpraHU3alldi
(6a3oBwIif ypoBenb)/ Mopakosuu A.I'. u npyrue; non penakiueit Mopakosuua A.T. -
M: Muemo3una, 2022.

6. MaremaTuka: anreOpa M Hayajla MaTeMAaTHYECKOTO aHalu3a, TE€OMETpUS.
Anrebpa u Hayana matematudeckoro ananusa. 10 kinacc. Hukonsckuii C.M., Ilotamnos
M.K., PemernukoB H.H. u apyrue. - M: [Ipocsemenue, 2023.
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/. MaremaTtuka: anrebpa M Hayajga MaTeMaTHYECKOrO0 aHallu3a, TI'e€OMETpHS.
Anrebpa u Hayana matemaTudeckoro ananmsa. 11 kmacc. Hukonsckuii C.M., [loramos
M.K., PemietnuxkoB H.H. u npyrue. - M: IIpocsemnienune, 2022.

8. Maremartuka: anrebpa ¥ Hadajla MaTeMAaTUYECKOTO aHajin3a, TC€OMETPHSL.
I'eomeTpus.10-11 xmacc. IloropemoB A.B. Maremaruka: anrebpa W Hadaia
MaTeMaTH4eCcKoro aHanusa, reomerpusa. ['eometpus.10-11 knacc. Iloropenos A.B. -
M: IIpoceemenue, 2023.

9. Marematuka: anreOpa W Hayajlla MAaTeMaTHYECKOrO aHajinu3a, TeOMETpHs.
I'eomerpusa. 10 xmacc. AnekcannpoB A.Jl., Bepuep A.JL, Peokuk B.M. - M:
IIpocsemenne, 2023.

10. Maremaruka: ajireOpa W Havajla MaTEMaTUYECKOro aHajau3a, TeoMEeTpusl.
I'eomerpusa. 11 kmacc. AnekcangpoB A.[., Bepnep A.JL, Peoxkux B.U. - M:
IIpoceemnienue, 2022.

11. Marematuka: anreOpa W Hayajga MaTeMaTUYECKOro aHaIu3a, FeOMETPUS.
10 knacc. Bepuep AJL., Kapn A.Il. U3gaTensctBO "[IpocBemienue".

12. Marematuka: anreOpa ¥ Hadajla MaTeMaTUYECKOr0 aHaju3a, TeOMETpUs
11 knacc. Bepuep AJL., Kapn A.Il. U3gatensctBo "[IpocBemienue".

13. Marematuka: anreOpa M Hayajga MaTeMaTHUYECKOrO aHalIu3a, FEOMETPUS.
AnreOpa u Hauajla MaTeMaTUYeCcKOTo aHam3a (B 2 yacTsax) (B 2 vactsax). 10-11 knacc.
Yacte 1: Mopakosuu A.l'., Cemenos I1.B.; Hacte 2: Mopakosuu A.l'. u apyrue; nox
penakuueit Mopakosuua Al'. "MOILl MHEMO3MHA".

14, MareMartuka: anreOpa ¥ Hadajga MaTeMaTUYECKOro aHaNM3a, TEOMETPHSI.
Anre0Opa u Hauana MareMmatuyeckoro a"anuza. 10 xkmacc. Mypasun I'.K., MypaBuna
O.B. U3patensctBo "l[IpocBemienue".

15. Marematuka: anreOpa M Hayajga MaTeMaTHUYECKOrO0 aHalIu3a, FEOMETPUS.
Anre0Opa n Hauana MareMatnyeckoro aHanusa. 11 kmacc. Mypasun I'.K., MypaBuHa
O.B. U3parensctBo "lIpocemenue".

16. Marematuka: anreOpa M Hadaja MaTeMaTHUYECKOTO aHajan3a, T€OMETPHUS.
I'eomerpus. 10 «kmacc. CwmupnoB B.A., CmupnoBa WM.M. "H3znarenbcTBO
"IIpocBemienue".

17. Marematuka: anreOpa ¥ Hadajga MaTeMaTUYECKOTO aHaINW3a, TEOMETPHSI.
I'eomerpusa. 11 wmacc. CmupuoB B.A., CwmupaoBa W.M. HUznarenscTBO
"IIpocBemienue".

18. Maremaruka. ['eomerpus. 10 kmacc. Mepsnsik A.l'., Homuposckuii [[.A.,
[Tonmouckuit B.b., Axup M.C.; nmon penakuueit Ilogonsckoro B.E. M3marenbcTBO
"IIpocBemienue".

19. Marematuka. ['eomerpusi. 11 knacc. Mep3nsik A.l'., Homuposckuit JI.A.,
[Tononckuit B.b., Axup M.C.; non penakiuein Ilomonsckoro B.E. "W3matenscTBO
"IIpocBemienue".
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20. Martematuka: anrebpa U Hayajaa MaTeMaTUYECKOTO aHaIM3a, T€OMETPHSI.
Anrebpa 1 Hayanma Marematudeckoro aHanmza. 10 knacc. Bunenkun H.S., MBamies-
Mycaros O.C., llIBapuoypa C.1. "MOLL MHEMO3MHA".

21.Matemaruka: anreOpa M Hayaja MaTEMaTHUYECKOrO aHalW3a, T'€OMETpPHs.

Anrebpa 1 Hayana Marematudeckoro aHanmsa. 11 kmacc. Bunenkun H.S., MBamies-
Mycaros O.C., HIBapudypxa C.H. "MOL]l MHEMO3MHA

2. DJIeKTPOHHbIE U3IAHUS

1. Beepoccutickue nateprer-omummnuansl. - URL: https://online-olympiad.ru /
(mata obopamenus: 12.07.2022). - Tekct: 3ME€KTPOHHBIH.

2. Enunas xomnekius 1 poBbix oOpazoBaTeabHbIX pecypcos. - URL:
http://school-collection.edu.ru_(mara oopamenus: 08.07.2022). - TekcrT:
3JIEKTPOHHBIN.

3. Nudopmanmonnas cucrtema «EIMHOE OKHO JTOCTYTA K 00pa3oBaTeIbHBIM
pecypcamy». - URL: http://window.edu.ru/ (mara obpamenus: 02.07.2022). - TekcrT:
3JIEKTPOHHBIN.

4. Hayunas snekrponnas oubnmoreka (HOB). - URL: http://www.elibrary.ru
(mata obpamenus: 12.07.2022). - Tekct: 3ME€KTPOHHBIN.

5. OTtkpeIThII KOUTEK. MatemaTuka. - URL: https://mathematics.ru / (mata
oOpamenus: 08.06.2022). - TekcT: 31eKTPOHHBIN.

6. [ToBTOpuM Maremartuky. - URL: http://www.mathteachers.narod.ru / (mara
obpamenust: 12.07.2022). - TekcT: 2JIEKTPOHHBIMN.

1. CrpaBoYHMK MO MaTeMaTHKE JIJIsl IIKOJLHUKOB. - URL:

https://www.resolventa.ru/demo/demomath.htm / (nara obpamenus: 12.07.2022). -
TeKkcT: 2IEeKTPOHHBIN.

8. Cpennsisi MaTeMaTuyeckasi UHTepHeT 1ikoina. - URL:
http://www.bymath.net/ (mara obpamenus: 12.07.2022). - TeKCT: 3J€KTPOHHBIH.

9.DenepanpHbIi opTan «Poccuiickoe oopazoBanuey. - URL:
http://www.edu.ru/_(mata oopamenus: 02.07.2022). - TekcT: 2IEKTPOHHBIN.
®denepanbHbIi HEHTP UH()OPMAIMOHHO-00pa3oBaTelibHbIX pecypcoB. - URL:
http://fcior.edu.ru / (nata ooparenus: 01.07.2022). - TekcT: 3CKTPOHHBIH
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4. KoHTPOJIb ¥ OlleHKA Pe3yJ1bTATOB OCBOEHHsI 00111e00pa30BaTe/IbHOM
TUCIHUANIMHBI

Koutposb U oneHka pe3yibTaTOB OCBOCHHS 0O0IICOOpa30BaTEIbHOM TUCIUTIIMHBI
pacKpbIBAIOTCS  4epe3  JUCUUIUIMHApHBIE  pe3yibTaThl,  HAMpaBICHHbIE  Ha
dbopmupoBaHre 00MKX M MPOodecCHOHATBHBIX KOMIIETCHIIMMA MO pa3feiaM U TeMam
coJiepKaHusl yueOHOro MaTepuarna.
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Oomasi/npodeccuonanbHast Pa3znen/Tema Tun oueHoYHBIX Cneuuduxa
KOMTETEeHIUsI MEpPONpPHUSITHS
OK 01. Beibupath criocoOsr P1,Temal.1,1.2, 1.31-0/c’, 1.4,15,1.6 TectupoBanue VYcranaBiuBaeTcs ¢ y4eTom

pelieHus 3aaa4
npodeccnoHaTBEHOMI
JEATSIbHOCTH IPUMEHHUTEIILHO
K pa3IMYHbIM KOHTCKCTaM

P2, Temsr 2.1, 2.2,2.3,2.4,2.51I-0/c, 2.6

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

P4, Temr1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 11-o/c, 4.8,
4.9,4.10,4.11

P5, Temnr 5.1,5.2

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 11-0/c, 6.8,
6.9, 6.10 IT-o/c, 6.11

P7,Temrr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 11-
0/c,7.8,7.9,7.10 I1-o/c, 7.11, 7.12, 7.13, 7.14, 7.15,
7.16,7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temrr 9.1, 9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

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

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temnr 13.1, 13.2, 13.3, 13.4, 13.5 IT-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 11-0o/c, 14.6

YcerHblii onpoc
MareMaTH4eCKUM JUKTAHT
NuauBunyanbHas
caMmocTosiTenbHast pabora
[IpencraBnenue
Pe3yIbTAaTOB MPAKTUYECKUX
pador

3ammTa TBOpUECKUX padoT
3aimuTa MHIUBUYaTIbHBIX
MIPOEKTOB

KontponbHas pabora
Brmmonnenue
9K3aMEHAlIMOHHBIX 3aJaHHui

WH/IBUYaJIbHBIX
MCUXO0(U3HUECKUX
0COOEHHOCTEH (YCTHO,
MUCbMEHHO Ha Oymare,
MUCHbMEHHO Ha
KOMITBIOTEPE, B (hopMe
TECTHUPOBAHUS U T.I1.).

OK 02. Mcnonbs3oBaTh
COBPEMEHHBIE CPEICTBA MTOUCKA,
aHallM3a U UHTEePIIpeTalun
uHpopmanuu, u
nH(OPMAaLIMOHHBIE TEXHOIOTUU
JUTSL BBITIOJTHEHUS 337124
npodeccnoHaNbHOMI
NEeSATeTbHOCTH

P1,Temal.1,1.2,1.31I-0/c,1.4,15,1.6

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

P5, Temsr 5.1,5.2

P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 11-0/c, 6.8,
6.9, 6.10 IT-o/c, 6.11

P7, Temnr 7.1,7.2,7.3,7.4,7.5,7.6,7.7I1-
0/c,7.8,7.9,7.10 IT-o/c, 7.11,7.12, 7.13, 7.14, 7.15,

TectupoBanue

YceTHBII onpoc
MaremaTtudeckuii JUKTAHT
NupuBunyanbHas
camocTosTeNnbHas paboTa
[IpencraBnenue
pe3yJIbTaTOB MTPAKTUYECKUX
pabort

3amuTa TBOPUECKHUX paboT
3anmTa WHIUBUIYTbHBIX

YcTaHaBIMBAETCS ¢ yUETOM
WH/IUBUTYaTbHBIX
NCUXO(PHU3NUECKUX
0coOeHHOCTEH (YCTHO,
MUCbMEHHO Ha Oymare,
MUCHMEHHO Ha
KOMITbIOTEpE, B (hopme
TECTUPOBAHUS U T.IL.).
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7.16,7.17

P 8, Temn! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temnr 9.1,9.2,9.3,9.495

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.31-0/c, 11.4,11.5,11.6
IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 [1-o/c, 13.6
P 14, Tems! 14.1, 14.2, 14.3, 14.4, 14.5 I1-0o/c, 14.6

MPOEKTOB
KontponbHas padora
Brmonnenue
9K3aMEHAIIMOHHBIX 3aJaHUuH

OK 03. ILitanupoBats u
peann30BbIBaTh COOCTBEHHOE
npodeccuoHansHOe U
JUYHOCTHOE PAa3BUTHE,
MpeANPUHIMATETBCKYIO
JeSTEIILHOCTD B
npodeccuoHanbHOU chepe,
MCIIOJIb30BaTh 3HAHUS T10
(UHAHCOBOW TPAaMOTHOCTH B
Pa3IMYHBIX KU3HESHHBIX
CUTYaIUsIX

P1,Temal.1,1.2,1.31I-0/c,1.4,15,1.6

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, Temn14.1,4.2,4.3,4.4,4.5,4.6,4.7 11-o/c, 4.8,
4.9, 4.10,4.11

P5, Temrr 5.1, 5.2

P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o/c, 6.8,
6.9, 6.10 IT-o/c, 6.11

P7, Temm 7.1,7.2,7.3,7.4,7.5,7.6,7.7II-
0/c,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12, 7.13, 7.14, 7.15,
7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temr1 9.1,9.2,9.3,949.5

P 10, Temsr 10.1, 10.2, 10.3, 104

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

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 IT-o/c, 13.6
P 14, Tems! 14.1, 14.2, 14.3, 14.4, 14.5 I1-0o/c, 14.6

TectupoBanue

YceTHBI onpoc
MareMaTuyeckuil ITUKTaHT
NupuBunyanbHas
camocTosTenbHas padboTa
[IpencraBnenue
PE3yNbTATOB MPAKTUUYECKUX
pabort

3amuTa TBOPUECKUX paboT
3amuTa UHIUBUIYATbHBIX
MIPOEKTOB

KonTponbnas padora
Brimonxenue
SK3aMEHAMOHHBIX 3aJlaHUI

YcTaHaBIMBAETCs ¢ y4ETOM
WH/IUBUYaJIbHBIX
NCUXO(PU3NUECKUX
ocobOeHHOCTeH (YCTHO,
MUCbMEHHO Ha Oymare,
MUCHMEHHO Ha
KOMIIbIOTEpE, B hopMe
TECTUPOBAHUSA U T.IL.).

OK 04. DddexTuBHO
B3aMMO/ICHICTBOBATh U PabOTaTh
B KOJUIEKTHUBE U KOMaH/Ie

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

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

TectupoBanue

YceTHBIT onpoc
MaremaTudeckuii JUKTAHT
NunuBunyanbHas
camocTosiTeNbHas padoTa

Y cTaHaBIMBaeTCs C y4ETOM
WH/IMBUTyaJIbHBIX
MCUX0(U3NUECKUX
ocoOeHHOCTeH (YCTHO,
MACbMEHHO Ha Oymare,
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P5, Temrr 5.1, 5.2

P 6, Temnl 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

P7,Temst 7.1,7.2,7.3,7.4,7.5,7.6,7.7 11-
0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12, 7.13, 7.14, 7.15,
7.16,7.17

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Tems1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

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

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 [T-0o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 T1-0/c, 14.6

IIpencrasnenue
Pe3yIbTAaTOB MPAKTUICCKUX
pabor

3amura TBOPUYECKUX paboT
3amuTa HHIUBUyaTbHBIX
MIPOCKTOB

KonTposnbhas padora
Brmonnenue
9K3aMCHAIIMOHHBIX 3aJaHuN

IIMCbMEHHO Ha
KOMIIbIOTEpE, B hopMe
TECTUPOBAHUSA U T.IL.).

OK 05. OcyuiecTBisiTh yCTHYIO
Y IUCHbMEHHYIO KOMM YHHUKAIUIO
Ha TOCYJJapCTBEHHOM SI3bIKE
Poccniickoit denepanuu ¢
y4eToM 0coOeHHOCTEN
COLIMAJIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

P1,Temal.1,1.2,1.311-0/c,1.4,15,1.6

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

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

P4, Tems1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c, 4.8,
4.9,4.10,4.11

P 5, Temrr 5.1, 5.2
P1,Temal.1,1.2,1.311-0/c,1.4,15,1.6

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

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

P4, Teme1 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

P 5, Temrr 5.1, 5.2

P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o/c, 6.8,
6.9, 6.10 IT-o/c, 6.11

P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 11-
0/c,7.8,7.9,7.10 IT-o/c, 7.11,7.12, 7.13, 7.14, 7.15,
7.16,7.17

P 8, Temn! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temrr 9.1,9.2,9.3,9.4,9.5

TectupoBanue

VYerHbIl onpoc
MareMaTU4eCKHUM JUKTAHT
NunuBunyanbHas
camocTosTeNnbHas padboTa
[IpencraBnenue
pPe3yIbTAaTOB MPAKTUIECKUX
pabor

3aiuTa TBOPUECKUX paboT
3amuTa UHIMBUIYaIbHBIX
MIPOEKTOB

KonTponbHas pabota
Brmonnenue
9K3aMCHAIIMOHHEIX 3aJaHHil

YcraHaBIMBaeTCs C y4eTOM
VHIUBHTyaJIbHBIX
MICUXO(PU3UIECKUX
ocoOeHHOCTeM (YCTHO,
MUCbMEHHO Ha Oymare,
MUCHbMEHHO Ha
KOMITbIOTEpPE, B (hopMe
TECTUPOBAHUS U T.I1.).
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P 10, Temsr 10.1, 10.2, 10.3, 104

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

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 [T-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c, 14.6P
9, Temnr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

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

P12, Temsr 12.1, 12.2,12.3

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 IT-o/c, 13.6
P 14, Tems! 14.1, 14.2, 14.3, 14.4, 14.5 I1-0/c, 14.6

OK 06. IIposiBsATh rpakJ1aHCKO-
MaTPUOTHYECKYIO TIO3UIIHIO,
J€MOHCTPHUPOBATh OCO3HAHHOE
MOBEJICHUE HA OCHOBE
TPaAUIIMOHHBIX
00IIIeUEIOBEYECKUX IIEHHOCTEH,
B TOM YHCJIE€ C YUETOM
rapMOHU3AIUN
MEXHAIIMOHAIBHBIX U
MEXPEJIMTHO3HBIX OTHOIICHUH,

P1,Temal.1,1.2,1.31I-0/c,1.4,15,1.6

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 11-o0/c, 6.8,
6.9, 6.10 IT-o/c, 6.11

P7,Temnr 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 I1-
0/c,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12, 7.13, 7.14, 7.15,
7.16, 7.17

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

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 TT-0/c, 14.6

TectupoBanue

YceTHBI onpoc
MareMaTuyeckuil JTUKTaHT
NupuBunyanbHas
camocTosTeNnbHas paboTa
[IpencraBnenue
PE3YNbTATOB MPAKTUYECKUX
pabort

3amuTa TBOPUECKUX paboT
3amura WHIMBUIYATbHBIX

YcraHaBIMBaETCS C YUETOM
WHIUBHIyaJTbHBIX
NCUXO(PU3NIECKIX
ocobOeHHOCTEH (YCTHO,
NICEMEHHO Ha Oymare,
MUCbMEHHO Ha
KOMIIbIOTEpE, B (hopme
TECTUPOBAHUS U T.IL.).

MPUMEHSITh CTaHIAAPTHI MIPOEKTOB
AHTHKOPPYIITUOHHOTO KonTposbHas padbora
MMOBEICHUS Brimonnenue
9K3aMeHAIIMOHHBIX 3aaHuiH
OK 07. ConeticTBOBaThH P1,Temal.l, 1.2, 1.3 11-0/c,1.4,1.5,1.6 TectupoBanue VYcraHaBnMBaeTcs ¢ y4eTOM

COXPAHEHUIO OKPYKArOIIEeH
Cpellbl, pECYpcoCOepekReHNUIO,
MIPUMEHSTH 3HaHUSI 00
M3MEHEHHUHU KJIMMaTa, IPUHLUIIBI
OepeKJIMBOTO MPOU3BOJICTBA,

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-o/c, 3.4

P4, Tems1 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

P5, Temsr 5.1,5.2

VYeTHbI onpoc
MaremaTtudeckuii JUKTAHT
NuauBunyanbHas
camocTosTeNnbHas paboTa
IIpencraBnenue

HHIWBUAYAJIbHBIX
NCUXO(PHU3NUECKUX
0cobeHHOCTeH (YCTHO,
MUCbMEHHO Ha Oymare,
IIMCBMCHHO Ha
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3¢ (HeKTHBHO ACHCTBOBATH B
YPE3BBIYANHBIX CHUTYAIUSIX

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 [1-0/c, 6.8,
6.9, 6.10 IT-o/c, 6.11

P7, Temnr 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 I1-
0/c,7.8,7.9,7.10 IT-o/c, 7.11,7.12, 7.13, 7.14, 7.15,
7.16,7.17

P 8, Temn! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

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

P 10, Temsr 10.1, 10.2, 10.3, 10.4

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

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 [1-o/c, 13.6
P 14, Tems! 14.1, 14.2, 14.3, 14.4, 14.5 I1-0/c, 14.6

Pe3yIbTATOB MPAKTHUECKUX
pabort

3ammTa TBOpUECKUX padoT
3amyra MHIMBUAYaIbHBIX
MIPOEKTOB

KonTtposnbHas padora
Beinonnenue
9K3aMEHallMOHHbIX 3aJaHUI

KOMITbIOTEpE, B (hopme
TECTUPOBAHUS H T.I1.).

1K 1.4. BeiOupats u
pacCcYUTHIBATH OCHOBHBIE
rapameTpbl PEKHUMOB paOOThI
COOTBETCTBYIOLIETO
000pyIOBaHUSI.

1K 3.2. IIpon3BoauTh TUIIOBBIE
TEXHUYECKHE PACUETHI IPU
IIPOEKTUPOBAHUHU U IIPOBEPKE HA
IIPOYHOCTH HJIEMEHTOB
MEXaHUYECKUX CHCTEM.

IIK 3.4. Ucnionb30BaTh
WH(pOPMAITMOHHBIE TEXHOJIOTHHI
JJIs1 pemeHH;{ HpI/IKJ'IaJIHI)IX
3aJ1a4 110 CHEIHAILHOCTH.

P1,P2,P3,P4,P5P6,P7,

P8 PO, P10,P11,P12,P 13,

P 14 (Bce TeMbI KOTOpPBIE BKIIOYAIOT ce0sl JaHHbBIE
pasnuens)

TectupoBanue

YceTHBI onpoc
MareMaTuyeckuil JTUKTaHT
NupuBunyanbHas
camocTosTeNnbHas paboTa
[IpencraBnenue
PE3YNbTATOB MPAKTUYECKUX
pabort

3amuTa TBOPUECKUX paboT
3amura WHIMBUIYATbHBIX
MIPOEKTOB

KonTponbnas padora
Brimonxenue
9K3aMeHAIIMOHHBIX 3aaHuiH

YcraHaBIMBaETCS C YUETOM
WHIUBHIyaJTbHBIX
NCUXO(PU3NIECKIX
ocobOeHHOCTEH (YCTHO,
NICEMEHHO Ha Oymare,
MUCbMEHHO Ha
KOMIIbIOTEpE, B (hopme
TECTUPOBAHUS U T.IL.).
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