MuHuCTepCTBO 0011Iero U MPOo(heCCHOHATHFHOTO 00pa30BaHus
PocToBckoii obnactu

rocy1apcTBeHHOe 010/:KeTHOe NMPodeccuoHaIbHOe 00pa3oBaTeibLHOe
yupesxkaenue PocToBckoii odjiacTu
«PocTOBCKHII KOJLIEIK METANI000pad0TKH U ABTOCEPBUCA»
(I'BIIOY PO «PKMuAy)

OIIOIT o mpoeccun 15.01.05 Crapiuk (pydHOii U YACTUIHO
MEXaHU3UPOBAHHOW CBApKH (HAILTABKH )

COI'JIACOBAHO YTBEPXKJIAIO
3aMm. gupekropa no YMP Hupexrop I'BIIOY PO «PKMuA»
T.®. I'oHuapona M.H.I'pexoBoioBa
Iloamuce Iloanuce
« » 2024 r. « » 2024 r.

AJAIITUPOBAHHASA PABOYASA ITPOTPAMMA
OBIIEOBEPA3OBATEJBHOM YYEFHOM JUCHUITIJINHBI
OY. 03 MATEMATHUKA

2024 r




Om00peHO € LENbIO0 MPAKTHYECKOTO IPUMCHEHHUS

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 TUCIUTUTHHBI
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- ®denepalibHOTO rOCYIapCTBEHHOTO0 00Pa30BaTEILHOTO CTAHIAPTa CPEIHEro 00IIero
obpazoBanus 1o npodeccun 15.01.05 Cpapuuk (pydyHOH M 4aCTUYHO MEXaHU3UPOBAHHON CBapKHU
(HarUIaBKHM), yTBEPXKICHHOM MpHKa3oM MuHKCTepcTBa 00pa3oBanus u Hayku Poccuiickoii Denepariu ot 9
nexabdbps 2016 r. N 1568 (3apeructpupoBan MuHUCcTepcTBOM IocTuIK Poccuiickort @enepanuu 26 nexadps
2016 1., peructpammoHHbid N 44946), ¢ u3MEHEHHWSIMH, BHECEHHHIMH TIPUKa30M MMUHHCTEPCTBA
npocsemienns Poccuiickoit @enepammu ot 17 mexadps 2020 r. N 747 (3apeructpupoBaH MUHHCTEPCTBOM
rocturn Poccutickoit @eaepanuu 22 saBaps 2021 r., peructpannonusii N 62178)

- ®enepanabHOr0 TOCYAAPCTBEHHOTO 00Pa30BaTEIBHOTO CTAaHAAPTA CPEIHETO  OOMIEero
oOpa3zoBanus (npukaz MunoOpuayku Poccun ot 17.05.2012 r. Ne 413);

- [Ipukaza MunuctepctBa IlpocBemenust Poccun ot 12.08.2022 r. Ne 732 «O BHeceHuu
U3MEHEHUH B (elepanbHbli TOCYAapCTBEHHBIM 00pa30BaTENbHBI CTaHIAPT CpPEAHEro oOuIero
o0Opa3oBaHMs, YTBEP)KICHHBIM TpHKazoM MUHUCTEpCTBA O0Opa3oBaHWs M Hayku Poccuiickoi
Oenepanuu 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 «O06 yrBepxnenuu [lopsaka
OpraHu3aliiil W OCYIIECTBICHHS O0Opa30BaTENbHOW JAEATENBHOCTH 10 00pa3oBaTEIbHBIM
nporpaMMaM CpeaHero NpogecCHOHAIBLHOIO 00pa3oBaHMs» (3aperucTpupoBaH MHHHCTEPCTBOM
toctuniin Poccuiickoit ®eneparun 30 uronst 2013 1., peructpanuonnsii No 29200) (nmanee -
[Topsimox opranuzanuu oOpa3oBaTenbHON AedrenbHocTH (B ped. [Ipukazo MunoOpHayku PO ot
22.01.2014 Ne 31, ot 15.12.2014 Ne 1580, Munnpocsemienust P® ot 28.08.2020 Ne 441);

- [Ipukaza Muno6pHayku Poccun ot 28 aBrycta 2020 r. Ne 441 «O BHeceHMU U3MEHEHUH B
[Topsiiok opraHu3aIiu U OCYIIECTBICHUS 00pa30BaTEIbHON NEATEILHOCTH MO 00pa30BaTEIbHBIM
nporpaMMaM  CpeAHero  MpogecCHOHAIBHOrO  00pa30BaHUS,  YTBEPXKAEHHBIH  IPUKA30M
MunuctepctBa oOpa3oBaHus 1 Hayku Poccuiickoit @enepaunu ot 14 utonst 2013 r. Ne 464;

- IImcema MunnucrepcrBa IIpoceemenus Poccuiickon ®@enepanuu  JlenaprameHT
rOCYJapCTBEHHOM TMONUTUKH B cdepe cpeaHero mpodeccuoHaabHOTO 00pa3oBaHUsl U
npodeccuonanbHoro oOydenus ot 01.03.2023 Ne 05-592 «PexkomeHmanuu MO pealu3anuu
cpemHero oOImero oOpa3oBaHUs B TpelneiaX OCBOCHHS 00pa30BaTeIbHON MPOTPaMMBI CPETHETO
po¢eCCHOHATLHOTO 00pa30BaAHMSIY.

- Meroauueckux peKOMEHJAIMil 1o pa3paboTKe U pealn3alud aJanTHPOBAHHBIX
00pa3oBaTeNbHBIX MPOrPaMM CpeiHero npodeccuoHanbHoro oopasosanus ([Tucemo MunobpHayku
Poccum ot 22.04.2015 Ne 06-443).
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1. OBIIASA XAPAKTEPUCTUKA AI[AHTI/IPOBAHHOﬂ PABOYEN
INPOI'PAMMBbI OBIHIEOBPA3OBATEJIBHOU JUCIHHAITINHBI
«MATEMATUKAY.

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

AnantupoBaHHas mporpamMma o011eo0pa3oBaTebHON Y4eOHON JAUCIUILIMHBI
«Maremaruka» OpelHa3HaueHa U1 M3yYEeHHs MaTEMaTUKH B paMKax peaau3alnuu
cpenHero oOmiero oOpa3oBaHMs B TpeeNax OCBOCHHUS — aJalTHUPOBAHHON
oOpazoBarenpHOM nporpammbl CI1O (mporpamMmbl MOATOTOBKH KBATU(UIIUPOBAHHBIX
paboumnx, cmyxamux) (manee — AOIT CIIO (IITIKPC)) mo mpodeccun 15.01.05
CBapmuk (py4yHOM M YaCTUYHO MEXaHU3UPOBAHHOMN CBAPKU (HATUIABKH).

[Iporpamma pazpaborana Ha ocHoBe TpeOoBanuii GI'OC cpennero oOiero
o0pa3oBaHMsl, IPEIBABISEMBIX K CTPYKTYPE, COJIEPKaHUIO U pe3ysIbTaTaM OCBOEHUS
yueOHOW AMCUMIUIMHBI MareMaTtuka, U B COOTBETCTBUM ¢ PexkomeHmauusmu 1o
OpraHM3alMy TOJY4YEHHUs CpedHero oOlero oOpa3oBaHUs B IpeAesiaX OCBOCHUS
0o0pa3oBaTeNbHBIX IMPOrpaMM CpelHEro npodeccuoHaIbHOro 00pa3oBaHUs Ha Oasze
OCHOBHOro 00miero oOpa3oBaHusi C€ ydyeToM TpeOoBaHUN  (eaepaabHbIX
rOCyJIapCTBEHHBIX 00pPa30BATEIbHBIX CTAHJAPTOB U IOJIy4aeMoH mNpodeccuu Wiu
CHELIMAIBHOCTA  CpEeIHEro  Npo(eCcCHOHaIBbHOrO  oOpa3zoBaHus  (MHCBMO
JlenaprameHTa rocyapCTBEHHOW MOJUTUKH B cpepe MOATOTOBKM pabOUYuX KaJpoB U
JTTIO Muno6pHayku Poccun ot 17.03.2015 Ne 06-259).

1.2. Heamm wu wIaHuMpyemMble PpPe3yJbTaTbl OCBOCHHUS AJaNTHPOBAHHOM
TUCHUTITHHBI:
1.2.1. Heab AuCHUNIHMHBI
[Iporpamma y4eOHON ITUCIUIUIMHBI pa3padoTaHa C y4eTOM OCOOEHHOCTEM
OpraHu3anuu  00pa30BaTENBLHOIO  MpoIlecca M ICUXOJIOr0-Teaarorunieckoro
COMPOBOXKJICHUSI 00YYAIOIIUXCSl MHKIFO3UBHBIX TPYIII, BKIIOYAIOIIMX WHBAIUIOB U
JIUI] C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3710p0Bbs (Hanee — il ¢ OB3).
Conepxanue mporpamMmbl  MareMaThka HampaBJIeHO Ha  JIOCTH)KCHHE
CIEIYIOIIUX LETICH:
* oOecnieueHre cPOPMUPOBAHHOCTH MPEACTABICHUIN O COITMATBHBIX, KyJTbTYPHBIX U
HUCTOPUYECKHX (DAKTOpaX CTAHOBIICHUS MaTCMATHKHU;
* oOecrieueHue C(HOPMUPOBAHHOCTH  JIOTUYECKOTO,  aJTOPUTMHUYECKOTO U
MaTEMaTHYECKOTO MBIILICHUS;
» obecrieueHue C(HOPMUPOBAHHOCTH YMEHUU NMPUMEHSATH IOJYYCHHBIC 3HAHUS TPH
pEIICHUH Pa3IMYHbIX 3a/1a4;
» obecnieueHre CHOPMHUPOBAHHOCTH TPECTABICHU O MaTEMaTUKE KaK 4acTH oO0IIe
YEJIOBEUECKOU KYJIbTYphI, YHUBEPCATHLHOM SI3bIKE HayKH, TTO3BOJISIONIEM OMUCHIBAThH
Y U3y4aTh peajbHbIC MPOIECCHI U SBJICHHUS.
JUTSI CITA0OCIIBITIIAIIAX O0YYarOIINXCS:
o CIIOCOOHOCTh K COIMAJIbHOM aJanTaliil W WHTETPAIUHA B OOIIECTBE, B TOM
qyclie MPU pealin3alii BO3MOXKHOCTE KOMMYHHUKAIIMU HAa OCHOBE CJIIOBECHOW pedu



(BKJIFOUasi YCTHYIHO KOMMYHHKAIMIO), a TaKXe, MPHU JKEJIaHWU, KOMMYHHKalUHd Ha
OCHOBE KECTOBOM PEUH C JINLIAMH, UMEIOILMMU HAPYILICHUS CIIyXa;

o BJIAJICHUE HABBIKAMHU OMNpEJEICHUS M HCIpaBICHUSA ClenuduuecKkux
OIIMOOK (arpaMMaTHU3MOB) B MUCbMEHHOM U YCTHOM peyH;
o c(hOpMHPOBAHHOCTh U Pa3BUTHE OCHOBHBIX BHUJIOB PEUYEBOM ACSATEIBHOCTU

O0y4aroluxcss — CIYyXO3PUTEIHHOTO BOCHPUATHS (C HCIOJIB30BAHUEM CIIYXOBBIX
anmnaparoB U (MJIM) KOXJICAPHBIX UMILJIAHTOB), TOBOPEHHUSI, UTCHHUS, TUChMA.
JUTs1 OOY4aOIIMXCS ¢ HAPYIIEHUSIMHA OITOPHO-ABUTATEIILHOTO allapara;
o BIAJCHUE  HABBIKAMH  IMPOCTPAHCTBEHHOH W COIMAILHO-OBITOBOM
OPUEHTHUPOBKU;, YMEHUE CAMOCTOSITEILHO U 0€30MaCHO MEPEIBUTaThCs B 3HAKOMOM
Y HE3HaKOMOM IPOCTPAHCTBE C UCIIOJIH30BAHUEM CIIELIUATLHOTO 000PY/I0BAHUS;

o CIOCOOHOCTh K OCMBICICHHIO U Au(QEepeHIrnanud KapTUHbBl MHpa, €€
BPEMEHHO-TIIPOCTPAHCTBEHHON OpraHu3aluy;
o CIIOCOOHOCTh K OCMBICJIEHUIO COLMAJIBbHOTO OKPYXEHHUsS, CBOEr0 MeCTa B

HEM, IPUHATHE COOTBETCTBYIOLIUX BO3PACTY LHEHHOCTEN U COLMAIBHBIX POJIEH;

U1 cIa00BUAAIINUX O0YUYaIOIINXCA:

o c(OpMUPOBAHHOCTH HaBBIKOB IIChMa Ha OpailfieBCKOM MeuaTHOM MalIuHKE;

ConmepxaHue ydeOHOW JUCHMIUIMHBI pa3pabOTaHO B COOTBETCTBUHM C
OCHOBHBIMU COJIEPKATEIbHBIMU JTUHUSMU 00YUEHUSI MATEMATHUKE:

e ajreOpavyeckas JIMHHS, BKJIIOYAIOMIAs] CHUCTEMATH3alMI0 CBEJACHHM O
YyHuclax; U3y4eHHe HOBBIX U 0000IEHNE paHee U3yUYECHHbIX onepalil (BO3BeICHUE B
CTENEHb, W3BJICUEHUE KOpHA, JOrapu(MHUpPOBAaHUE, CHUHYC, KOCHUHYC, TaHIEHC,
KOTaHIreHC U OoOpaTHbIE K HHUM); M3yYEHHE HOBBIX BHUJIOB UHCJIOBBIX BBIPAXECHHUH U
dbopMyJ; COBEpUICHCTBOBAHWE NPAKTHUUECKUX HABBIKOB U  BBIYUCIUTEIBHON
KyJIbTYpbl, paclIUpeHHE U COBEPIICHCTBOBAHHE alreOpanuyveckoro —arnrmapara,
C(OPMUPOBAHHOTO B OCHOBHOM IIIKOJE, M €ro MNPUMEHEHHE K PELICHUIO
MaTeMaTHUYECKUX U MPUKIAJHbIX 33/1a4;

® TEOPETUKO-QYHKIMOHAJIbHAS JIMHUS, BKJIIOYAIOIIAs CUCTEMATHU3alUI0 MU
paclIMpeHrue CBEAEHUN O (YHKUHUAX, COBEPUICHCTBOBAaHUE IpaUyeCKUX YMEHUI;
3HAKOMCTBO C OCHOBHBIMM HJI€IMH W METOJaMU MaTEeMaTHYECKOTO aHalu3a B
oObeMe, TMO3BOJSIOIIEM HCCIEAOBaTh AJEMEHTapHble (YHKIMM U peliarh
npocTelime reoMeTpuieckue, Gu3nuecKue 1 Ipyrue NpuKkiIaaHble 3a/1a4u;

® JIMHUS YpPaBHEHUH M HEPABEHCTB, OCHOBAHHAs Ha TIOCTPOEHUU U
UCCIIEIOBAaHUM MaTeMAaTUYECKUX MOJIEJeH, MmepeceKkaromasics ¢ aareOpandyeckon u
TEOPETUKO-PYHKIIMOHAIBHON  JUHUSMHM W BKJIIOYAIOIIas  pa3BUTHE |
COBEpIICHCTBOBAHMWE TEXHUKH aireOpanvyeckux MpeoOpa3oBaHU MJIsl pelIeHUs
ypaBHEHUH, HEPAaBEHCTB U CHCTEM; (OpMHpOBaHHE CIIOCOOHOCTH CTPOUTH U
UCCJIEeIOBATh MPOCTEHIINE MAaTeMaTHUYEeCKHE MOJENM MpPU PELIEHUU MPUKIATHBIX
3aJ1ay, 3a7a4 U3 CMEXHbBIX U CTIELIMAJIbHBIX TUCHHUILINH;

e reoMeTpuueckas JIMHHUS, BKIIOYAIONIas HAarJsgHble TNPEJCTABICHUS O
MPOCTPAHCTBEHHBIX (DUTypax M M3YYEHUE MX CBOMCTB, POPMUPOBAHUE U PA3BUTHE
IPOCTPAHCTBEHHOTO  BOOOPa)KEHUS, Ppa3BUTHE  CIIOCOOOB  T'€OMETPUUYECKUX
WU3MEPEHUI, KOOPJMHATHOIO U BEKTOPHOIO METOOB ISl PELIEHUS] MAaTEMaTHYECKUX
U TIPUKJIQJAHBIX 3a/1a4;



® CTOXACTHUYECKas JTMHUS, OCHOBAHHAS HAa PA3BUTUU KOMOWHATOPHBIX YMEHUM,
MPEJICTABICHUNA O BEPOSTHOCTHO-CTATUCTHUCCKUX 3aKOHOMEPHOCTSX OKPY)KAFOIIETO
MUpA.

PasBuTHe comepkaTenbHBIX JIMHUN COIMPOBOXIACTCS COBEPIICHCTBOBAHUEM
WHTEIJICKTYallbHBIX M PEUYEBBIX yMEHHH ITyTeM OOOTallleHHs MaTeMaTHYeCKOTO
SI3BIKA, PA3BUTHUS JIOTHIECKOTO MBIIIJICHUSI.

N3yuenne maTeMaTHKH, 00eCTICUNBACTCS:

* BEIOOPOM PA3IMIHBIX MOIX0I0B K BBEJICHUIO OCHOBHBIX TIOHSTHIA,

* (dopMHpPOBAHHEM CHUCTEMBbI Y4YEOHBIX 3aJaHuid, oOecmeynBaromux 3h(exTuBHOE
OCYIIIECTBJICHUE BRIOPAHHBIX IEJIEBBIX YCTAHOBOK;

 o0oramieHueM CIeKTpa CTHIIEH yueOHOW NEeATENbHOCTH 3a CYET COIVIACOBAHUS C
BEJIyIIUMH JICATEIbHOCTHBIMH XapaKTePUCTUKaMU BHIOPAHHOW MTPOQecCcui.

N3yuyenue oOmieoOpa3oBaTeaIbHON y4eOHON IUCHUILIUHBL «MaTtemaTuka»
3aBepIlaeTcs MoABEACHUEM UTOTOB B (hOpME dK3aMEHa.

B pasznene mporpammel «ConepkaHue Y4eOHOM MUCHUILIMHBD) KYpCHBOM
BBIZICJICH MaTepuall, KOTOPBI NMpU U3YYCHUM MaTeMaTHKA M Kak 0a30BOM, M Kak

npoHIbHON y4eOHOM NUCIUIUIMHBI KOHTPOIIO HE MOJJIEKHUT.



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

Kox v nanmenoBanue

IlnanupyemMble pe3yJbTaThl 0CBOCHHS IMCIUIIIHHBI

(¢popMupyeMbIX KOMIIETEH I

Oomue

JAucuuniimHapHble (IpeaAMeTHbIe)

OK 01. Bsibupath crocoObl
pelieHus 3a1a4
npoeCCHOHATLHON
JEeSTeIbHOCTH TPUMEHHUTEIHHO
K Pa3JINYHBIM KOHTEKCTaM;

B yactu TpyZI0BOr0 BOCIIUTAHHUS:

-TOTOBHOCTb K TPYAY, OCO3HAHUE IIECHHOCTH MacTepCTBa,
TPYIOJTIOOHE;

- TOTOBHOCTH K AKTUBHOU JeSTeTbHOCTH
TEXHOJIOTUYECKOW M COLIMAIbHOW HampaBlIeHHOCTH,
CIOCOOHOCTh ~ HWHHIMUPOBATh,  IJIAHUPOBATH U
CaMOCTOSITENILHO BBITIOJIHATH TAKYIO A€ATEIbHOCTS;

- MHTEpEC K pas3nuyHbiM cdepam npodeccHoHaTbHON
NESITEIbHOCTH,

OBnanenue YHUBEPCATbHBIMU
MO3HABATEIILHBIMU JIEHCTBUSMU:

a) 6a30BBIC JTOTUYECKHUE ICUCTBUS:

- CaMOCTOSTENbHO (POPMYIHUPOBATH M AKTyaIHU3UPOBATH
npobJeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

y4eOHBIMU

- yCTaHABJIMBaTh CYIICCTBCHHBIH TpPH3HAK  WJIH
OCHOBAaHUA JJIA CpaBHCHI/ISI, KJ'IaCCI/I(bI/IKaIII/II/I u
00001IeHHS;

- OTIPENIeTATh 1ENH JIeATEIbHOCTH, 3a]aBaTh apaMeTPhl
U KPUTEPUU UX JIOCTHIKCHHUS;

- BBISIBJIATH 3aKOHOMEPHOCTH ¥ TIPOTHBOpPEYHS] B
paccMaTpUBAEMBbIX SBICHHSIX;

- BHOCHTH KOPPEKTUBBI B JIEATEIBHOCThH, OIICHUBATH
COOTBETCTBUE PE3YNIbTATOB IEJsIM, OLEHWBATH PUCKH
MMOCJICJICTBUI IEATCILHOCTH;

- pa3BUBaTh KpPEAaTHMBHOEC MBINUICHUE TPU PEIICHUH
JKU3HEHHBIX TTPOOIEM

0) 60a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUS:

- BJAJCTh HAaBBIKAMH YYEOHO-MCCIIEAOBATEIBCKON U

BJIAJE€Th METOJAaMHU JOKa3aTeNIbCTB, aITOpPUTMaMHU
pelieHus 3a/1ay; yYMEHHE bopmynrpoBath
ONpEACIICHUs, aKCUOMBI U TEOPEMBI, NPUMEHATH HX,
IIPOBOAUTH JIOKA3aTEJIbHBIE PACCYXACHUS B XOJe
peleHus 3ajay;

- YMETh OINEpUPOBATh MOHITUSIMM: CTENEHb 4YHCIA,
Jorapu(mM 4YHUCIa; YMEHHUE BBIIOJIHATH BBIUMCIICHUE
3HaUEHUH U  MpeoOpa3oBaHMsS  BBIPAXKEHUH  CO
CTeNEHSIMM U Jorapupmamu, npeoOpa3oBaHUs
JIPOOHO-PAIIMOHATILHBIX BBIPAKEHUI;

- YMETb ONEPUPOBATH MMOHATHSAMM: palUOHAJbHBIE,
UppalMOHaJIbHblE,  IIOKa3aTelbHbIE,  CTEIECHHBIE,
Jorapu(pmMUUEcKue, TPUTOHOMETPUUECKUE YpPaBHEHUS
1 HEPABEHCTBA, X CUCTEMBI;

- yMeTb ONEpUpOBaTh MOHATHAMU:  (DYHKIUS,
HeIpepbIBHAs byHKIHS, MIPOU3BOIHAS,
nepBooOpa3Hasi, ONpEeAETCHHbIM WHTErpaig; yMeTb

HaXOJIUTh MPOU3BOJHBIE 3JEMEHTAPHBIX (DYHKIIMMH,
UCIIONB3Ysl CIIPABOYHBIE MaTEpHalbl; UCCIENOBAaTh B
MPOCTEHIINX CiIydasX (QYHKIMM HAa MOHOTOHHOCTb,
HaXOJUTh HaWOOJIbIINE W HAUMEHbLIME 3HAYEeHUs
¢byHKIUMH;  cTpouTh TpadUKH  MHOTOYJIEHOB C
HCIIOJIb30BaHUEM anmnapara MaTeMaTH4ECKOro
aHaJln3a; NPUMEHATh IPOU3BOJHYIO IMPHU pPELICHUH
3ajad = Ha  JBW)KEGHME;  pelllaTh  IPaKTHKO-
OpUEHTHPOBAaHHBIE 3aJaud Ha HauOoIblIue U
HauMEHBIINE 3HAYEHUs, HA HAXO0XIECHUE IIyTH,
CKOPOCTH M YCKOPEHUS;




MPOEKTHON  JI€SITEIbHOCTH,
npo0Jem;

- BBIABJISITH  NPUYMHHO-CIICJICTBEHHBIC  CBA3M U
aKTya.TII/I3I/IpOBaTb 3a;[aqy, BbBIJIBUT'aThb I‘I/IHOTG?)y cec
pelIeHus, HaXOIUTh apryMEHTHI I JO0Ka3aTeIbCTBa
CBOUX YTBEpXKICHUH, 3a1aBaTh I1apaMeTpbl U KPUTEPUU
pEIICHUS;

- aHaJII/I3I/Ip0BaTB HOJ'Iy‘IeHHBIe B XO€ peLHeHI/ISI 3a1a4uu

HaBbIKAMHU  pa3peleHus

PE3YyIbTaThkI, KPUTHYCCKH OLICHUBATh ux
AOCTOBCPHOCTD, IMPOTrHO3UPOBATH M3MCHCHHC B HOBBIX
YCIIOBUAX;

-- YMETh NEPEHOCUTHh 3HAaHUS B ITIO3HABATCIBHYIO U
NPAaKTUYECKYIO O0JIACTH XKH3HEICATCILHOCTH;

- YMETh UHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX
obnacreii;

- BBIJBUTATh HOBBIC HJCH, TpeyIaraTh OPUTHHAILHBIC
MOJIXO/IbI U PEIICHUS;

1 CIIOCOOHOCTh MX HCITOJIb30BaHUs B ITO3HABATEILHON U
COILIMAJILHOM MPAKTUKE

- yMeTh OIEPHPOBATh MOHATHUSAMH: palMOHAIbHAS
GbyHKIMsA, TOKa3aTenbHas  (QYHKUUS, CTENeHHAs
byHKIIHSA, norapupmMuIecKas dbyHKIIMSA,
TPUTOHOMETpHUUYECKHE (YHKUUHU, OOpaTHbIe (PYHKIUH,
YMEHUE CTPOUTh TIpadUKd W3YYCHHBIX (QYHKIUH,
WCIOJb30BaTh TPaUKUA MPH U3YYCHHH IMPOLIECCOB H
3aBHCUMOCTEH, TpH peIIeHWH 3a1a4 U3 JPYrux
y4eOHBIX MPEIMETOB W 3a7lady U3 peajbHOW KHU3HH;
BBIp@KaTh  (GOpMyJaMH  3aBHCHMOCTH  MEXIY
BEIIMYMHAMU;

- YMETh pelath TEKCTOBBIC 3a]la4d Pa3HBIX THUIIOB (B
TOM YHCJIe Ha IPOLCHTHI, JOJHM U YacTH, Ha JBU)KCHUE,
paboTy, CTOMMOCTh TOBApPOB U YCJYT, HAJIOTH, 33aJauu
U3 00JacTH YNpaBICHUS JUYHBIMH H CEMEHHBIMU
(uHAHCAMU); COCTABISATh BBIPAKEHHS, YpaBHEHUS,
HEpaBEHCTBA M HMX CHCTEMBI IO YCIOBHIO 3aJa4H,
UCCIICIOBATh TOJYYEHHOE pEIIeHHEe | OLCHUBATh
IPaBOI01I00HOCTh PE3yIIbTATOB;

- yMeTh  ONEpPHPOBATh  TMOHATHSAMH:  CpEIHEEe
apudmernueckoe, MeJraHa, HauOoJIbIIee u
HaVMEHbIllee  3HAa4YeHWs,  pa3Max, JUcCHepcus,
CTaHJApTHOE OTKJIIOHEHHWE YHCIIOBOTO Habopa; yMmeTb
U3BJIEKATbh, MHTEPIPETHPOBATH UH(pOpMaLHIO,
MpEJICTaBICHHYI0 B Ta0nMIax, Ha JdarpamMax,
rpadukax, OTpPaKaIOIIyl0  CBOWCTBA  peaslbHBIX
MPOIIECCOB U SIBIICHUI; MPECTABIAT HHPOPMAIIUIO C
MOMOINBI0  TAaONWIl ®  JWarpamMM; HCCIEIOBaTh
CTaTUCTHYECKHUE JaHHbIE, B TOM YHUCIIE C IPUMEHEHUEM
rpadU4ecKuX METOJIOB U DJICKTPOHHBIX CPE/ICTB;

- YMETh OIEPUPOBATh MOHATUSAMHU: CIIyYaHbII OIBIT U
cllydyaifHOe  COOBITHE, BEpPOSTHOCTH  CIYYaifHOTO
COOBITHS; YMEHHE BBIUUCIATH  BEPOSTHOCTH C
WCIIOJIb30BaHNEM TPAPUUECKUX METOJOB; MPHUMEHSTH
(GopMysIBl CIOXKEHHS M YMHOXKEHHUS BEpOATHOCTEM,




KOMOUHATOpHBIE (aKThl U (POPMYNBI TPH PEIICHUH
3a/1a4; OICHUBATh BEPOSITHOCTH PEATBbHBIX COOBITH;
3HaKOMCTBO CO CIIy4allHBIMH BEIMYMHAMH, YMCHUE
MIPUBOJIUTh TNPUMEPHI IMPOSABIECHUS 3aKOHA OOJBIIMX
qrces B IPUPOTHBIX U OOIIECTBEHHBIX SIBICHUSX;

- YMCTh OIICpUPOBATH IMOHATUAMMU: TOYKaA, IIpAMasd,
IUIOCKOCTh, ~ MPOCTPAHCTBO,  JIBYTPAHHBIA  yroJ,
CKpCHIUMBAKOIIHECCS IIpsAMBIC, napajjiCJIbHOCTb u
NEPIEHINKYISIPHOCTh TPSIMBIX W TUIOCKOCTEH, Yrou
MEXKIy OpSIMBIMM, yroJ  MEXAy IpsAMOH W
TUIOCKOCTBIO, YTOJI MEXKAY IUIOCKOCTSIMU, PACCTOSTHHE
oT TOYKHU a0 IIJIOCKOCTH, PacCTosAHunC MCXKIAY
NPSIMBIMU, PACCTOSIHUE MEXIY IUIOCKOCTSIMU; YMCHHE
HCITIOJIB30BaTh IpHU PCIICHUHU 3a1a4 U3YUCHHBIC (1)8,KTI)I
U TEOpeMbl IUIAHUMETPUHU; YMEHHE OLICHUBATh
pa3mepbl 00BEKTOB OKPYKAIOLIETO MUPA;

- yYMETh OIEPHPOBATH TMOHSATHSIMH: MHOTOIDAaHHHK,
CeueHHe MHOTOIpaHHHMKA, KyO, NapajieNenure],
npusMa, nupamuaa, ¢Gurypa W [OBEPXHOCTb
BpallleHUs, IWIMHIDP, KOHYC, map, chepa, CeUCHHS
¢burypsl BpalieHus, MIOCKOCTh, Kacaromascs chepsl,

ITHH]IPA, KOHYCa, IUIOMaAh  TIOBEPXHOCTH
OUpaMU/Ibl, TPU3MBI, KOHYCa, LMJIUHApA, IUIONIA/Ib
cdepsl, o0BeM KyOa, MPSIMOYTOJIBHOT'O

napajuleNenunena, NUpaMubl, NPU3MbI, LWIMHAPA,
KOHYyca, 11apa; yMeHue n300pakaTh MHOTOTPAaHHUKHU U
MOBEPXHOCTH BpAIllEHUS, UX CEUEHHUS OT PYKH, C
IIOMOIUIBIO YEPTEKHBIX NHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB; YMEHHE pacrno3HaBaTh CHMMETPHIO B
MIPOCTPAHCTBE; YMEHHE paclo3HaBaTh IPaBUIIbHBIE
MHOTOTpaHHUKU;

- YMETb OIEpUPOBaTh TNOHATHUAMU: [BHKCHHE B
MPOCTPAHCTBE, MOAOOHBIE (QUIYpbl B MPOCTPAHCTBE;
HCII0JIb30BAaTh OTHOLIEHHUE TUIOIIAEN TOBEPXHOCTEN U




00beMOB MTOA0OHBIX (PUTYp MPHU PEIICHUH 3a7aY;

- YMEThb BBIUUCIATH T'€OMETPHYSCKHUE BEIHMYHUHBI
(nmuHa,  yroi,  miIomagb, 00beM,  IUIOIIAIh
MOBEPXHOCTH), HWCHONB3Yys H3y4eHHbIE (HOPMYIBl U
METO/IBI;

- yYMETh OIEPUPOBATH IMOHATUSMHU: MPSAMOYTOIbHAS
CHUCTeMa KOOpJIUHAT, KOOpJAUHATBHI TOYKH, BEKTOP,
KOOpPJMHATBl BEKTOPA, CKAISIPHOE IIPOU3BEIEHUE, YOI
MEXJly BEKTOpaMHU, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpA HA YMCIIO; HAXOJUTH C MOMOIIBIO N3YUYEHHBIX
(hopMyIl KOOpJIMHATHI CEPEeIMHBI OTPE3Ka, PACCTOSTHUE
MEX]y IBYMSI TOUKAMHU;

- yMeTb BBIOMpATh MOAXOMAAIIUN H3YYEHHBIH METO]
JUISL PEIIeHHs 3a]laud, PaclO3HAaBaTh MaTeMaTHUECKUE
(akThl ¥ MaTeMaTHYeCKHEe MOJENU B MPUPOJIHBIX U
OOIIECTBEHHBIX SBICHHUAX, B HCKYCCTBE, YMEHHE
OPUBOJUTH MPUMEPbl MATEMAaTHYECKUX OTKPBITUH
POCCHIICKOM U MUPOBOM MAaTEMAaTUYECKON HAYKH.

- yMEThb ONEPUPOBATH TMOHITUSIMH: OIpECIICHUE,
aKcuoma, TEOpeMa, CIIEJICTBUE, CBOMCTBO, NpPHU3HAK,
JI0Ka3aTeNbCTBO,  PAaBHOCHIBHBIE  (DOPMYIHUPOBKH;
yMEHHE (dbopMynupoBarth oOpaTHOE U
IPOTHBOIOJIOXKHOE YTBEpXKACHUE, MPUBOIUTH
MpUMEPbl U KOHTPIPHUMEPHI, HCIIOIB30BaTh METO/T
MaTeMaTU4eCKOi WHIYKIIHH, MIPOBOJIUTH
JI0Ka3aTelbHbIE PACCY)KICHHS MpPH PEIIeHWH 3a7ad,
OLIEHUBATh JIOTHYECKYIO MTPABUIBHOCTH PACCYKICHHIA;
- yMeThb ONEPUPOBATh MOHATHSIMH: MHOXECTBO,
MOJIMHOXKECTBO, OTIEpAIX Ha/l MHOKECTBAMH; YMEHHE
WCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBINH armapar
JUTSL OTIMCAHMSI PEATbHBIX TPOIIECCOB W SIBICHUH TIPH
pelleHny 3a/ad, B TOM YHUCJIE€ W3 APYTUX Y4eOHBIX
MPEIMETOB;

- yMEThb OIEPUPOBATH MOHSATHUSAMU: Trpad, CBI3HBIN




rpad, mepeBo, IWKI, Tpad Ha TUIOCKOCTH, YMEHHE
3allaBaTh M OMNKCHIBAaTh  Trpadpl  pa3IMIHBIMU
crocobamu; HCMONb30BaTh Tpadpl MpPU  PEIICHUU
3azay;

- yMeTb CBOOOJHO ONEPUPOBATH  MOHSATHIMH:
COUYeTaHHe, NEPECTaHOBKA, YMUCIO COUYETaHWM, 4YUCIIO
nepecTaHoBOK; OuHOM HpIOTOHA; yMeHUE NMPUMEHSTh
KOMOMHATOPHBIE (DAKThI U PACCYKICHUS Ul PEIICHUS
3azay;

-YMETh OTIEPUPOBATH MOHATHIMU: HATYPATBHOE YUCIIO,
[EJI0€ YUCIIO, OCTaTOK IO MOJYJI0, pPalUOHAIBHOE
YUCJIO,  HUPPAIMOHAIBHOE  YHCI0,  MHOXECTBa
HaATYypaJbHBIX, LEJIBIX, paloHaIbHbIX,
JNCHCTBUTENBHBIX  YHCET; YMEHHE UCIOJIb30BaTh
NpU3HAKU JETUMOCTH, HAMMEHBIINI OOIIUI 1eIUTeNnh
¥ HaWMCHBIIEe OO0IIee KpaTHOe, alropuTM EBkimmma
Opy peUleHUH 3af7ay; 3HAKOMCTBO C Ppa3IUYHBIMU
MIO3UIIMOHHBIMHU CHCTEMaMU CUUCIICHHSI,

- YMeTh CBOOOJHO OMEPUPOBATh MOHATUSMU: CTENEHb
C LIETBIM TTOKa3aTesieM, KOPEHb HAaTypaJIbHON CTETICHH,
CTENeHb C pAalMOHATBHBIM IOKa3aTeleM, CTEeNeHb C
NEUCTBUTENFHBIM  (BEIIECTBEHHBIM)  TOKa3aTeseM,
jgorapudm yucna, CHHYC, KOCHHYC U TaHIEHC
MPOU3BOJLHOTO YHCIIA;

- yMeTb OMNEpUpPOBaTh MOHITUSIMH: TOXKAECTBO,
TOKJIECTBEHHOE npeoOpazoBaHue, ypaBHEHHUE,
HEPAaBEHCTBO, CHUCTEMa YypaBHEHHUH U HEPABECHCTB,
PaBHOCUIIBHOCTh YPaBHEHMI, HEPABEHCTB M CHCTEM,
paroHaIbHbBIe, WPpPANUOHAIBHEIC, TOKa3aTelbHEIC,
CTETIeHHbIE, JIOTapu(MUIECKUE, TPUTOHOMETPUUECKUE
ypaBHEHUs, HEPABCHCTBA U CUCTEMBI; YMEHHUE PelIaTh
ypaBHEHHUs, HEPABEHCTBA U CHUCTEMBI C TIOMOIIBIO
Pa3TUIHBIX MIPUEMOB; pemiarhb ypaBHEHUS,
HEPABEHCTBA U CHCTEMBI C MapaMeTPOM; MPUMEHSTh




yYpaBHEHHS, HEPABEHCTBA, WX CHCTEMbI JJISl pElIeHUs
MaTeMaTHYeCKUX 3aJad M 3a4a4 M3 Pa3IHYHBIX
obJyacTell HAyKH U peaIbHOW KU3HH,

-yMeTh CBOOOJHO ONEpPUPOBATh MOHATUSAMH: Tpaduk
dbyHkmum, oopatHas GyHKIHS, KOMIO3UIUS ()YHKIIHH,
auHeWHast — QyHKUMA,  KBagpaTudHas  (QyHKIuS,
CTemeHHas (QYHKUMS C  LeIbIM  IOKa3aTeseM,
TPUTOHOMETPHUYECKHE ¢byHKIHY, oOpaTHbIe
TpUTOHOMETpHUUeCKUe (YHKIUHU, TIOKa3aTelbHas |
gorapupmuueckas  QyHKIHMH; YMEHHE  CTPOUTH
rpaduku  QYHKIHHA, BBIIOTHATH MpeoOpazoBaHUs
rpadukoB PpyHKUHUIA;

YMEHHME UCIONb30BaTh Tpabuku (QyHKOUN  As
U3YyUYCHHSI MPOIECCOB M 3aBHCUMOCTEH MPH PEIICHUU
3a/1a4 U3 JAPYruxX y4eOHBIX MPEIMETOB U U3 pealbHON
KHU3HH, BBIpAXaTh (HOpMylIaMH 3aBHUCHMOCTH MEXIY
BEJIMYMHAMU;

yMEHHUE CBOOOIHO OTIEPHPOBATH MOHATUSMH: YETHOCTD
(GyHKIIUY, TEPUOANYHOCTD (PYHKIIHH, OTPaHUYCHHOCTh
(GyHKIMH, MOHOTOHHOCTh  (DYHKIHH, OKCTPEMYM
¢yHkuMu, HauOoJblIee W HaUMEHbLIee 3HAYCHUS
GyHKIMM Ha TIPOMEXYTKE; YMEHHE TIPOBOJIHTH
uccienoBaHue QyHKINU;

YMEHHE HCI0JIb30BATh CBOMCTBA U rpa@uku GyHKIUN
JUIs PEUIeHHs ypaBHEHUM, HEPAaBEHCTB M 3aJgau C
nmapameTpamu;  H300paxxaTb ~ Ha  KOOPAMHATHOH
IJIOCKOCTH  MHOXKECTBA  PEIICHHM  ypaBHEHUH,
HEpPaBEHCTB U MX CHCTEM;

- yMeTb CBOOOJHO OIEPUPOBATH  TOHSATHIMH:
MOCTIeI0BAaTeNbHOCTh, apU(pMeTHdecKas MpOrpeccus,
reoMeTpuIecKas MIPOTpeCCHs, 0ECKOHEUHO
yOBIBaoOIIasi TeOMETpUYEcKasi IPOrpeccHs; yMEHHUe
3aJaBaTh TIOCJIEJOBATEIILHOCTH, B TOM YHCIE C
MTOMOIIIBIO PEKYPPEHTHBIX HOpMYIT;




- YMeTh OIEPUPOBATH MOHATHUSIMH: HENPEPHIBHOCTH
¢GyHKIMK, acUMOTOTH Tpaduka (yHKIMH, TEepBas U
BTOpasi MPOW3BOAHAS (YHKIIMH, TEOMETPUYCCKHH H
¢u3ndyeckuii CMBICII TPOM3BOIHON, MEepBOOOpa3Hasi,
ONpENCJICHHBI ~ WHTErpaJl;  yMEHUE  HaxXOJHTh
acUMIITOTHl Tpaduka (QYHKIUH, YMEHHE BBIYHCIATH
NPOM3BOJIHBIC CYMMBI, IPOU3BEICHHS, YacCTHOTO H
KOMIO3ULMU  (QYHKIUH, HAXOAWUTh  YypaBHEHHE
KacaTelbHOH K rpaduKy QYyHKIINH,

yMeHue MCIOJIb30BATh MIPOU3BOIHYIO ISt
UCCIICIOBAHHS byHKIUH, JUIst HAXO0XKJICHHS
HAMJTYYIlIero PeleHus B MPHUKIAJAHBIX, B TOM YHCIE
COIMAIbHO-OKOHOMHYECKUX W (DU3MYECKHX 3a/avax,
JUIS OTIPE/ICTICHUsI CKOPOCTH M YCKOPEHUS; HaXOIUTh
IUIOINAAM U 00BbeMbl (DUTYP C MOMOIIBIO WHTErpaa;

IIPUBOAUTH IMPUMCEPDbL MaTeMaTH4YCCKOI'O
MOJICIUPOBAaHUs. C HOMOIIBI0 U (depeHInaIbHBIX
YpaBHEHUU;

- YMETb OINEpUPOBaThb MOHATHSAMH: KOMIUIEKCHOE
YHUCIIO, CONPSKEHHBIE KOMIUIEKCHBIE YHCIIA, MOLYJb U
apryMeHT KOMIUIEKCHOro 4YHcia, (opMma 3amucu
KOMILIEKCHBIX yuCell (reomerpuyeckas,
TPUTOHOMETpUYECKass W anredpamyeckas); yMeTb
MIPOU3BOIUTH apudmernyeckue JEUCTBUSA c
KOMILUIEKCHBIMA ~ YHMCJIAMH;  I[PUBOJUTH  IIPUMEPHI
HCIIOJIb30BAaHNs KOMIUIEKCHBIX YHMCEIT,

- YMeTh CBOOOJHO ONEPUPOBATH MOHATUSIMU: CpEeIHEE
apupMeTHIecKoe, MeJMaHa, HaunOoJbIIee u
HavMEHbIlIEE  3HA4YEeHWs,  pa3Mmax, JucIepcus,
CTaHJApPTHOE OTKJIOHEHME [UI OIMCAHUSA YHUCIOBBIX
JAHHBIX; yYMEHWE HCCIEAOBaThb  CTATUCTUYECKHE
JIaHHbIE, B TOM YHCJIE C NMPUMEHEHUEM IpadudecKux
METOJIOB U DJEKTPOHHBIX CpEeACTB; TIpaduyecKu
HCCIIeIOBaTh COBMECTHBIE HAOJIOAECHUS C TMOMOIIBIO




JlMarpaMM pacCerBaHMs U JJUHEUHOW pEerpeccuu;

- yMeThb HaxXxOIUTh BEPOSTHOCTH COOBITHMH ¢
MCTIONIb30BaHNEM TIpaMUECKUX METOJIOB; NMPUMEHSATH
Ui pemieHus 3amad  (GopMysbl  CIIOXKEHHS U
YMHOXCEHHUSI ~ BEpOATHOCTEH,  (QOpMyldy  HOJHOM
BEpOSATHOCTH, Gopmyrny bepHymin, kKoMOMHATOpHBIE
GdakTel W (QOpMYJBI;  OICHUBATh  BEPOSTHOCTH

peanbHbIX COOBITHIA; yMeHUue OIIEpPUPOBATH
HNOHATHAMM: Ciy4ailHas BEJIWYMHA, DACIpeneIcHUue
BEPOSITHOCTEM, MaTeMaTH4eCKoe O’KHJIaHHE,

JUCIIEpCUsl U CTAaHAAPTHOE OTKJIOHEHHUE CIy4aiiHON
BEJIMYMHBI, (YHKIUU pACHpenesieHHs] U IUIOTHOCTH
pPaBHOMEPHOTO, II0Ka3aTe€IbHOTO M  HOPMAJIBHOIO
pacIpenelieHul; yMEHHME HCIIONb30BaThb CBOWCTBA
U3YYEHHBIX pACHpEeNeIcHU U1 PpelIeHUs 3a1ad;
3HAKOMCTBO C IOHSTHUSMHU: 3aKOH OOJIBIIUX YHUCEIl,
METO/bl  BBIOOPOYHBIX  HCCJIEIOBAHUN;  yMEHHe
IPUBOJUTH INPUMEPHI NPOSBICHUS 3aKOHA OOJbIINX
qucen B IPUPOJHBIX U OOIECTBEHHBIX SBJICHUSAX;

- yMETh CBOOOJHO ONEPUPOBATH MOHATHIMH: TOYKA,
npsiMasi, IUIOCKOCTb, IIPOCTPAHCTBO, OTPE30K, JIydY,
IIJIOCKUM YroJl, IBYIPaHHBIN YroJl, TPEXTPaHHbIN yro,
NIEPECEKAIOIHECS, ITapaUICIIbHbIE U CKPELIUBAIOIIAECS
NpsIMBIE, TMAPAJUIEIIBHOCTE M INEPIEHINUKYISIPHOCTD
IPSIMBIX U IUIOCKOCTEH, Yroll MEXIY NPAMBIMH, YroJl
MEXIy TMpsSMOM UM  IUIOCKOCTBIO, YIOJI — MEXIY
IJIOCKOCTSIMU; YMEHME HCIIOIb30BAaTh IIPU PEIICHUU
3aa4 M3y4deHHble (aKThl U TEOPEMbI IUIAHUMETPUH;
YMEHHME  OIIeHMBaTb  pa3Mepbl  OOBEKTOB B
OKpY’KarolleM MHpE; yMeHue OIIEpUPOBATH
MOHATHSAMM: MHOTOTPaHHUK, CEUEHHE MHOTOI'PAaHHHKA,
NIPaBUJIbHBI  MHOIOTPaHHUK, IIpyU3Ma, IHUpaMU/a,
¢urypa 1 MoBEepXHOCTb BpAIICHMS], LUIUHIAP, KOHYC,
map, cepa, pazBepTka MOBEPXHOCTH, CEUEHUSI KOHYCa




U LWIMHApA, NapajuleJbHble OCH WIM OCHOBAHHUIO,
CeueHue Iapa, IJIOCKOCThb, Kacaromasicsa cgepsl,
LWINHApPA, KOHYyca; YMEHHE CTPOUTh CEUYCHHE
MHOTOT'paHHHKA, n300paXkaTh MHOTOTPaHHHKH,
(Gurypsl 1 IOBEpXHOCTHU BPALIECHUS, UX CEUCHUS], B TOM
qHcie C TMOMOMIBIO AIEKTPOHHBIX CPEICTB; yYMEHHUE
IPUMEHATh  CBOWCTBA  IeOMETpUYECKHX  (uryp,
CaMOCTOATENIBHO  (OPMYJIUPOBATh  ONpPEICICHUS
U3y4yaeMbIX (UIyp, BbIIBUraTh TUIIOTE3bl O CBOWCTBAX
U TpHU3HAKaX TeOMETPUYECKHX (PUryp, 000CHOBHIBATH
WIA  OIpoBepraTb  HX;  YMEHHE  IPOBOJMTH
KjIaccupuKanuio (GUTyp MO pPasIUYHBIM TPHU3HAKAM,
BBINOJIHATh HE00X0IuMbIe JIOTIOJIHUTEIIbHbBIE
HIOCTPOCHUS;

- yMeTb CBOOOJHO ONEpUPOBATH  IOHATHSAMM:
wiomanb QGurypsl, o0beM (GUryphl, BeIMYMHA YTJa,
paccTossHUE OT TOYKH JO0 IUIOCKOCTH, DPACCTOSHUE
MEXIy TMPSIMBIMH, PAaCCTOSHHE MEXAY IUIOCKOCTSIMH,
Iomaab cepsl, MIOMAAb MOBEPXHOCTH MUPAMUJIBI,
NpU3MbI,  KOHyca, LWIMHApPA, O0BbeM  Kyoa,
OpSMOYTOJIBHOTO  Mapajuiesienunena,  MUPaMUbI,
MPHU3MBI, HWIKHAPA, KOHYCA, [1apa; YMEHHE HaXOIUTh
OTHOIIEHHE 00BEMOB MOAOOHBIX GUTYP;

- yMeTb CBOOOJHO OIEPUPOBATH  TOHSATHIMH:
JBIDKEHUE, TapajljieNbHbI MEepeHoC, CUMMETpUs Ha
IUIOCKOCTHK W B TPOCTPAHCTBE,  IOBOPOT,
npeoOpa3oBaHue MoAoOMs, TOAO0OHBIE  (UIYPBHI;
yYMEHHUE pacro3HaBaTh PaBHbIE U MOJI00OHBIE (DUTYPHI, B
TOM 4YHCJIE€ B TPUPOJAE, HCKYCCTBE, AapXHUTEKTYpE;
YMEHHUE HCIIOJIb30BaTh T'€OMETPUYECKHE OTHOILIEHUS,
HaXOJUTh TEOMETPUYECKHE BEITMYMHBI (IUIMHA, YTOJ,
I0IIab, 00BEM) NpPU PEHIEHWH 33734 U3 JPYTrux
y4eOHBIX TIPEAMETOB U U3 PEATbHOU KHU3HH,

- yMeTb CBOOOJHO OIEPUPOBATH  MOHATHIMMU:




NpsIMOYTOJIbHASE ~ CHCTEMa  KOOpDAHMHAT,  BEKTOp,
KOOpJIWHATHl TOYKH, KOOPJAMHATHI BEKTOpa, CymMMa
BEKTOPOB, IPOU3BEIICHHE BEKTOpa HAa  YHUCIIO,
pa3lokeHue BeKTOopa 1o  0a3ucy, CKaJsApHOE
NPOM3BEICHUE, BEKTOPHOE IPOU3BEICHHE, YTOJI
MEXIy BEKTOpaMU; YMEHHUE HCIIOIh30BaTh BEKTOPHBIN
U KOOPAMHATHBIN METOJ IE pereHwsI
TEOMETPUUYECKUX 3a7a4 U 3aJad JPYruxX Yy4eOHBIX
IPEMETOB; OTIEPUPOBATH MOHATHIMH: MaTpHIa 2X2 U
3x3, onpeaenuTeslb MaTPULIbl, TEOMETPUUECKUNA CMBICI
OTIPEICITUTEIS;

- YMETh MOJICIIUPOBATh PEAbHBIC CUTYAIlMH Ha SI3bIKE
MaTeMaTHKH; COCTAaBJIATh BBIPAKCHHS, YpaBHCHUS,
HEPAaBCHCTBA M WX CHCTEMBI 110 YCIOBHIO 3a/ayH,

YICCIIEIOBATh MOCTPOCHHBIE MOJIEIIH c
VICTIOJIb30BaHUEM armapara anreopsl,
MHTEPIIPETHPOBATh IONYYCHHBIH PE3YJIbTAT; CTPOHUTH
MaTeMaTHYCCKUEC MOJIeNN c IIOMOIIBIO

FEOMETPUUYECKUX IOHSATHMM M BEIMYUH, pELIaTh
CBSA3aHHBIC C HUMHU IIPAKTUYECKUE 3a]1a4U; COCTABIIATH
BEPOSTHOCTHYIO  MOJEIb W HMHTEPIPETUPOBATH
MIOJIYYEHHBIN pe3yJIbTaT; peniaTb NPUKIAIHbIE 3a0a4U
CpPEeICTBAMU MATEMAaTHYECKOI0 aHaM3a, B TOM YHUCIIE
COLIMATIbHO-D)KOHOMHYECKOTO 51 ¢duznyeckoro
Xapakrepa,

- YMEHUE BbIOUpATh NOAXOSAIMINNA METOA ISl PELICHUS
3a/la4d; IIOHMMAaHHE 3HAYMMOCTH MAaTeMaTUKHA B
U3Yy4EHUH NPUPOIHBIX M OOIIECTBEHHBIX MPOLECCOB U
SIBJICHUH; YMEHHUE PACIIO3HABATH MPOSBICHUE 3aKOHOB
MaTeMaTHUKd B HCKYCCTBE, YMEHHUE IIPUBOAUTH
MIpUMEPBl MAaTEMaTUYECKUX OTKPBITHA POCCUHCKOU H
MHPOBOM MaTEMaTUYECKON HAYKU

OK 02.
COBPEMEHHBIE

Hcnons30BaTh
cpencTBa

B 06macTi IEeHHOCTH HAYYHOTO TIO3HAHMS:
-C()OpMHUPOBAHHOCTH MUPOBO33PEHUS,

- YMETh ONIEPUPOBATh MOHATUSAMU: palllOHAIIbHAS
(GyHKIMS, MoKa3aTenbHas QYHKIUS, CTeTIeHHas




MIOUCKA, aHaiM3a u
WHTEpIpeTanuu uHpOpMaIu
u nH(pOpPMaIMOHHbBIE
TEXHOJIOTHUU JIJIsl BBITOJHEHUS
3a1a4 npodeccuoHanbHOI
JeSITENIbHOCTH;

COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYK{ ¥ OOIIIECTBEHHOW MPAaKTUKHU, OCHOBAHHOTO Ha
JIaJore KyibTyp, CIIOCOOCTBYIOIET0 OCO3HAHUIO
CBOETO MECTa B IMOJIUKYJIBTYPHOM MHPE;

- COBEpPILIEHCTBOBAHUE A3BIKOBON U UNTATENbCKON
KYJBTYPBI KaK CPEICTBA B3aUMOICHCTBHS MEXK LY
JIOBMU U TTO3HAHUS MUPA;

- OCO3HAHME LIEHHOCTH HAYYHOH JIeSTeNbHOCTH,
TFOTOBHOCTbH OCYILECTBIIATh IPOEKTHYIO U
UCCIIEIOBATEIbCKYIO eI TEIbHOCTh HHANBHUIYAIbHO U B
rpymnre.

Ognajenre yHUBEpCaTbHBIMH YUCOHBIMH
[IO3HABATEJIbHBIMU ACHCTBUSMMU:

B) pabota ¢ napopmarmei:

- BJIaJIeTh HaBbIKaMM MOJy4eHUs HHPOPMALIUU U3
HCTOYHHKOB Pa3HBIX THIIOB, CAMOCTOSATEIEHO
OCYILECTBIIATh MOUCK, aHAJIN3, CUCTEMAaTU3aLUI0 U
UHTEPIpPETANN0 HHPOPMALIUU PA3THIHBIX BUOB U
(bopM npencTaBIeHUS;

- CO3/1aBaTh TEKCTHI B PA3IIUYHBIX OpPMATAX C YIETOM
Ha3zHaueHUs UH(OPMAIMK U 1IeJIeBON ayAUTOpHUH,
BbIOMpas ONTUMANbHYIO (POPMY NPEACTABICHUS U
BU3YyalIU3aliH;

- OIICHUBATh JIOCTOBEPHOCTbH, IETUTHUMHOCTD
UH(pOpMalINH, €€ COOTBETCTBHE TPABOBBIM U MOPAJIBbHO-
THYECKHM HOpMaM;

- UCTIOJIB30BAThH CPEICTBA HHPOPMAITMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B pellIeHUN
KOTHUTHBHBIX, KOMMYHHKATUBHBIX M OPTaHU3alIMOHHBIX
3aja4 ¢ coOIroieHneM TpeOOBaHU SPrOHOMUKH,
TEXHUKN 0€30MaCHOCTH, TUTHEHBI, peCypcocOepeKeH s,
MPaBOBBIX U ITUYECKUX HOPM, HOPM HH(POPMAIIMOHHON
0€30I1aCHOCTH;

- BJIQJICTb HABBIKAMHU PACIIO3HABAHHA W  3alIUTHL

dbynakms, morapudmudeckas GyHKIHS,
TpPUrOHOMETpUYECKHEe (HYHKIMU, OOpaTHBIE (PYHKIIH;
YMEHHE CTPOUTH TpaduKU U3YUEHHBIX (DYHKIIMA,
WCIOJIb30BATh TPAPUKH MIPHU N3YUEHHUH MTPOLIECCOB U
3aBUCHMOCTEH, IPU PELICHUU 3a]a4 U3 IPYTux
y4eOHBIX IPEAMETOB U 3aa4y U3 peallbHOW KHU3HH;
BbIpaxaTb (opMyIamMH 3aBUCUMOCTU MEXKIY
BEIIMYMHAMU;

- YMETh ONEPUPOBATH MOHATUSMU: TOKAECTBO,
TOXKAECTBEHHOE MPeoOpazoBaHme, ypaBHEHUE,
HEPAaBEHCTBO, CCTEMa ypaBHEHUI U HEPABEHCTB,
PaBHOCWIIBHOCTh YPaBHEHUH, HEPABEHCTB M CUCTEM,
palroHanbHble, UPPALIMOHAIIbHEIE, TOKa3aTeIbHbIE,
CTETIEHHBIE, JTOTapU(MUUECKUE, TPUTOHOMETPHUECKHUE
ypaBHEHUs, HEPABEHCTBA U CHUCTEMbI; YMETh peuiaTh
ypaBHEHHS, HEPABEHCTBA U CHUCTEMBI C TOMOIIBIO
pa3IMYHBIX TPUEMOB; pelIaTh YPaBHEHHUSI, HEPABEHCTBA
¥ CHCTEMBI C TapaMeTPOM; IPUMEHSTh YpaBHEHHUS,
HEPABEHCTBA, UX CUCTEMBI JJIs PEIICHUS
MaTeMaTHYECKUX 3374 U 3a/1a4 U3 Pa3InIHbIX
o0acTeil HayKH U peaNbHOM KU3HM;

- yMeTb CBOOOJIHO OTIEPUPOBATH MOHITUSMU: JIBIKCHHE,
napansenbHblii TIepeHOC, CHMMETPHSI Ha IJIOCKOCTH U B
MPOCTPAHCTBE, TOBOPOT, MpeoOpa3oBaHUE MOA00HS,
noJo0HbIEe (UTYpBI; YMETh pAcCHO3HABATh pPaBHbBIE U
1oA00HbIe GUTYPBI, B TOM YUCJIE B IPUPO/IE, UICKYCCTBE,
apXUTEKType; YMETh HCIIOJIb30BaTh T'€OMETPHUUECKUE
OTHOILLICHMSI, HAXOJUTh TE€OMETPUUYECKHE BEIMYMHBI
(nnmuHa, yrod, iomaas, 00beM) MpU pelIeHru  3a1a4 U3
JPYTrUX y4eOHBIX MPEAMETOB U U3 peallbHON KU3HU




nHpopmanuu, 0e30MmacHOCTH

JINYHOCTH

nH(pOpMAITMOHHOM

OK 03. [IInanupoBatb H#
pean30BhIBaTh  COOCTBEHHOE

npodeccuoHanbHOe u
JINYHOCTHOE pa3BUTHE,
MpEANPUHUMATEIbCKYIO

NEeSITeIbHOCTh B
npo¢eCCHOHATBHON chepe,
WCIIONb30BaTh  3HAHMUS  TI0
MpaBoBOM M (UHAHCOBOM

rpaMOTHOCTH B  Pas3IMYHBIX
JKU3HCHHBIX CUTYalHsX,

B obnacTu 1yX0BHO-HPaBCTBEHHOT'O BOCITUTAHMUS:

-- c(OpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS,
3TUYECKOIO MTOBEJICHNUS;

- CIIOCOOHOCTH OLIEHUBATh CUTYALMIO U IPUHUMATh
OCO3HAHHBIE PEUICHUs, OPUEHTUPYSICh HA MOPAIbHO-
HPaBCTBEHHbIC HOPMBI U IIEHHOCTH;

- OCO3HaHHE JJUYHOTO BKJIaJa B IOCTPOCHUE
YCTOMUYMBOTO OYAYIIEro;

- OTBETCTBEHHOE OTHOILIEHHE K CBOMM POIUTENSIM U
(W) ApyrUM 4YJI€HAM CEMbH, CO3/IaHUI0 CEMbH Ha
OCHOBE OCO3HAHHOTO MPUHATHS LIECHHOCTEW CEMEMHOU
YKU3HU B COOTBETCTBHUHM C TpaauLUsiMu HapoaoB Poccuu;
OBinafieHue yHUBEPCAIbHBIMU PETYISITUBHBIMU
JICUCTBUSIMU:

a) CaMOOpTaHU3aIIHS:

- CaMOCTOSTENIBHO OCYILECTBIIAThH I03HABATEIbHYIO
JESITEIbHOCTb, BBISBIISATH MPOOJIEMBI, CTABUTH U
(dbopMyIUpOBaTh COOCTBEHHBIC 3a/1a4H B
00pa3oBaTeNbHOI 1eATEeTbHOCTH U JKU3HEHHBIX
CUTYaIUsX;

- CAMOCTOSITEILHO COCTABIIATH IJIaH PELICHUS
PpOOJIEMBI C YUETOM UMEIOIIUXCSI pECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

- 1aBaTh OIEHKY HOBBIM CUTYAaIIHIM;
Croco6cTBOBaTH (HOPMUPOBAHHIO U MPOSIBICHUIO
IIUPOKOM IPYIUIIUU B PA3HBIX 00IACTIX 3HAHUM,
MOCTOSTHHO TOBBIIIATH CBOM 00pa30oBaTeNbHBIN 1
KYJIbTYpPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

MCIIOJIb30BaTh pHUEMbI peIeKCHH JIJIsl OLIEHKU
CUTYyalliH, BEIOOpA BEPHOTO PEIICHUS;

- YMETb OIIEHUBATh PUCKH W CBOCBPEMEHHO NTPUHUMATH

- YMETh OIICPUPOBATH MOHATUSAMU: PAIMOHAIIBHBIC,
HppalMOHANIbHBIC, TOKA3aTelIbHEIC, CTETICHHBIE,
jorapuMuUEcKre, TPUTOHOMETPHUICCKUE YPABHEHUS
HEPaBEHCTBA, UX CHCTEMBI;

- YMETh OIEPUPOBATh MOHATHUAMHU: MHOTOTPAHHHUK,
CeYeHHEe MHOTOTPaHHHKA, KY0, Mapaijie/ienures,
npu3Ma, upamMua, GUrypa u IoBepXHOCTh BpaIlCHUS,
UWIMHAP, KOHYC, map, cdepa, ce4eHus: GUrypsl
BpaIllEHHs, TNIOCKOCTb, Kacaromasics chepbl, MUINHIPA,
KOHYCAa, TUIOIIA b TTIOBEPXHOCTH MTUPAMUJIBI, IIPU3MEI,
KOHYca, [IIINHPA, TUI0Maas chepbl, 00beM Kyoa,
PSIMOYTOJIEHOTO TIapaJlICIICIINITE A, ITHPAMUJIBI,
NIPU3MBI, IWIMHAPA, KOHYCa, [IIapa; YMEHHE N300paKaTh
MHOTOTPAHHHKH M MIOBEPXHOCTH BPAIICHHUS, UX CCUCHHUS
OT PYKH, C TIOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB U
ANIEKTPOHHBIX CPEACTB; YMETh PacliO3HABATh
CUMMETPHIO B IPOCTPAHCTBE; YMETh PACIIO3HABATh
PABHIIbHBIC MHOTOTPAaHHUKY;

- yMEThb ONEPUPOBATH MOHATHIAMH: MPSMOYTOJIbHAs
CUCTeMa KOOPJIWHAT, KOOPJMHATHI TOYKH, BEKTOP,
KOOpAMHATHI BEKTOpa, CKaJspPHOE MPOU3BEACHUE, YTOJI
MEXJTy BEKTOpPaMH, CyMMa BEKTOpPOB, IPOU3BE/ICHUC
BEKTOpa Ha YHUCIIO; HAXOIUTh C TOMOIIBIO M3yYEHHBIX
(hopMyJI KOOPJMHATHI CEpEAMHBI OTPE3Ka, PACCTOSHUE
MEXy IBYMSI TOUKaMHU




pEUIEHUS IO X CHUKEHUIO;

B) AMOIIMOHAJIbHBIN UHTEJUICKT, MPEO0JIaraloinui
c(hopMUPOBAHHOCTH:

BHYTPEHHEH MOTHBALMH, BKIIIOYAIOIIEH CTPEMIICHUE K
JIOCTHMKEHUIO LIEJIU U YCIIEXY, ONITUMHU3M,
WHULIMATUBHOCTh, YMEHUE JACHUCTBOBAThH, UCXO/IS U3
CBOUX BO3MOKHOCTEH;

- OMIIATHUH, BKIIOYAIOIIEH CIIOCOOHOCTh IIOHUMATh
SMOILIMOHAIILHOE COCTOSIHUE JPYTUX, YUUTHIBATh €0 MPHU
OCYIIECTBIICHUU KOMMYHUKAIIMH, CIOCOOHOCTh K
COUYYBCTBHIO U CONEPEKUBAHUIO;

- COLMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH

BBICTPAWBaTh OTHOILICHHS C JAPYTUMH  JIFOJABMH,
3a00THTBCS, TIPOSBIIATE HWHTEPEC W  pa3pemniarhb
KOH(JIUKTBI

OK 04 D dexTrBHO
B3aMMOJICHCTBOBATh u
paboTaTh B KOJUIGKTHBE H
KOMaH/1e

B wacTtu TpynoBoro BocruraHus:

-TOTOBHOCTh K CAMOPa3BUTHIO, CAMOCTOSTEILHOCTH U
CaMOOIIPEAETIEHHUIO;

-OBJIa/ICHHE HaBbIKaMH Y4eOHO-HCCIIEI0BATENbCKOM,
MPOEKTHOM U COLIMATIBbHOM AEATEIbHOCTH;
OBnajeHue yHUBEpCAIbHBIMA KOMMYHHKATHBHBIMU
NEUCTBUSIMU:

0) coBMeCTHas IeITEIbHOCTD:

- IOHUMATh 1 UCIIOJIb30BATh MPEUMYIIECTBA KOMAHHOMN
Y MHAUBHUIYaJbHON pabOTHI;

- IPUHUMATH 1T COBMECTHOM IESITENBHOCTH,
OPraHU30BbIBaTh U KOOPAUHUPOBATH JICUCTBUS 110 €€
JIOCTHIKEHHIO: COCTABJIATH TUIAH JSHCTBUH,
pacrpenensiTh pojau ¢ y4eTOM MHEHUM YYaCTHUKOB
00CyX/1aTh pe3yJabTaThl COBMECTHOM PaOOTHI;

- KOOPJIMHUPOBATH U BBITIOJHATH PAOOTy B YCIOBHSX
peaTbHOTO, BUPTYATHHOTO M KOMOMHUPOBAHHOTO
B3aMMO/ICUCTBUS,

- OCYHIECTBIISITh TO3UTUBHOE CTPATETUYECKOE

- YMETb ONEPUPOBATH MOHATHIMHU: CITy4YaiHBIN ONBIT U
cilyyaiiHoe coObITHE, BEPOSITHOCTD CIIy4aitHOro
COOBITHS; YMETh BBIUUCIIATH BEPOSITHOCTD C
UCIIO0JIb30BaHUEM I'paMueCKUX METOI0B; IPUMEHSTh
(hOpMyIIBI CIIOKEHHSI U YMHOKEHHSI BEPOSTHOCTEH,
KOMOUHATOpPHBIE (DaKThI U (GOPMYIIBI IPH PEILICHUH
3aJa4; OLIEHUBATh BEPOSTHOCTH PEATbHBIX COOBITHH;
3HaKOMCTBO CO CITy4alHbIMM BETMUYMHAMU; YMEHUE
MPUBOANTH TIPUMEPHI TIPOSBICHUS 3aKOHA OOJIBIITNX
qucen B IPUPOTHBIX U OOIECTBEHHBIX SBICHUSX;

- YMETh CBOOOTHO OTIEPHPOBATH MOHSATHIMH: CTETIEHB C
LeJIBIM TIOKa3aTeseM, KOpeHb HaTypajbHON CTEeHH,
CTETIEHb C PAllMOHAIHLHBIM ITOKA3aTeNIeM, CTETICHB C
JIeMCTBUTENBHBIM (BELIECTBEHHBIM) ITOKa3aTeNeM,
JorapudMm gmciia, CHHYC, KOCHHYC B TaHTEHC
MIPOU3BOJILHOTO YHCIIA;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMH: TPadUK
¢byHKuMK, oOpaTHas QYHKIMSL, KOMIIO3UIHUS (PYHKIHUH,
auHeHas QyHKuus, KBagpaTuyHas QyHKIMS,




MOBE/ICHNE B PA3IMYHBIX CUTYAIUIX, TPOSBISAThH
TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.
OBnazneHre yHUBEPCAIbHBIMU PETYISTUBHBIMU
JICUCTBUSIMU:

T') MPUHSATHE Ce0s U PYTUX JIFOJICH:

- IPUHUMATHh MOTHBBI U QPTYMEHTHI IPYTHX JTFOACH TIPH
aHaJIM3€e Pe3yJbTAaTOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTUX JIFOJICH HA
OIIINOKH;

- pa3BUBaTh CIOCOOHOCTH MOHUMATh MHUP C TO3UIHH
JIPYToro 4enoBeKa

cTeneHHas (pyHKIHUS C [ENBIM ITOKa3aTeleM,
TPUTOHOMETpHUYECKHE (DYHKIMH, OOpaTHBIE
TPUTOHOMETpHUYecKue QPyHKINH, TOKa3aTeIbHAs 1
aorapudmuueckas pyHKIUH; YMETh CTPOUTDH I'papuKu
(hyHKIIHHA, BBITTOTHATH TPeoOpa3oBaHus rpaduKoB
GbyHKIH;

- YMETbh UCIIOJIb30BaTh TpaduKu PYHKIMHN JUTT U3ydESHUS
MIPOIIECCOB M 3aBUCUMOCTEH MPH PELICHUH 3a7a4 U3
JPYTUX YU9eOHBIX MTPEMETOB U U3 PEATLHOMN JKU3HH;
BBIpaXaTh POPMYIIAMHU 3aBUCIMOCTH MEXTY
BEJIMYMHAMU;

- cBOOOJIHO OTIEPUPOBATH MOHATUSIMH: YETHOCTD
(GYHKIMH, TIEPHOIUYHOCTD (DYHKIUH, OTPAaHUYCHHOCTD
(GyHKIMH, MOHOTOHHOCTB (DYHKIIUH, SKCTPEMYM
GyHKIMH, HANOOJIBIIIEE U HAUMEHBIIEE 3HAYCHUS
(yHKIMU Ha TPOMEXKYTKE; YMETh IPOBOIUTH
ycCleIoBaHuEe (QYHKIIHH;

- YMETh HCIIOJIb30BaTh CBOWCTBA U TpauKu (HyHKIHHA
JUIl pEUIeHUs] ypaBHEHHH, HEPaBEeHCTB W 3agad C
napameTpamMu; — M300pakaTb ~ Ha  KOOPJMHATHOW
IUIOCKOCTH ~ MHOJKECTBa  PpEIIEHUH  ypaBHEHHI,
HEPaBEHCTB M UX CUCTEM

OK 05. OcyuiecTBiATh
YCTHYIO M TNHCHbMEHHYIO
KOMMYHUKAIUIO Ha
rocyJapCTBEHHOM SI3BIKE
Poccuitickoit  denepanuu ¢
Y4ETOM 0COOEHHOCTEH
COLIMAIIBHOTO U KYJIBTYPHOTO
KOHTEKCTa;

B o6mnacTu 3cTeTHYeCcKOro BOCIUTAHUS:

- CTETUYECKOE OTHOLIEHUE K MUPY, BKIIFOUasl ICTETUKY
ObITa, HAYYHOTO U TEXHUYECKOT0 TBOPUYECTBA, CIIOPTa,
TpyZJa U OOLIECTBEHHBIX OTHOLLIEHUII;

- CI0COOHOCTH BOCIIPUHUMATD PA3JINYHbIE BUJIBI
HCKYCCTBA, TPAAUIUU U TBOPYECTBO CBOETO U APYIUX
HapoJI0B, OLIYIIATh DMOLUOHAIBLHOE BO3ACHCTBUE
HCKYCCTBA;

- yO@XJIEHHOCTh B 3HAYMMOCTH JJIsl INYHOCTH U
oO1iecTBa OTEUECTBEHHOTO U MUPOBOI'O HCKYCCTBA,
THUYECKUX KYJIbTYPHBIX TPAAULUI U HAPOJHOTO
TBOPYECTBA,;

- YMETh OIIEPUPOBATh MOHATUSAMU: CpPEIHEE
apudmernyeckoe, MearaHa, HauooJbIlIee U
HauMEHbIIIEE 3HAYCHMSI, pa3Max, JUCIepcus,
CTaH/IapTHOE OTKJIOHEHHE YHCIOBOTO Habopa; yMeHUe
U3BJIEKaTh, MHTEPIPETUPOBATh MH(OPMAIIHIO,
MIpPE/ICTaBICHHYIO B TaOJIMIIaxX, Ha AMarpaMmMax,
rpadukax, OTpaXkarollyo CBOMCTBA peaIbHbBIX
MIPOLIECCOB U ABJIEHUH; PEICTABIATH HH(OPMALIHIO C
MOMOIIIBIO TaOJIHII U IUarpaMM; UCCIIEI0BaTh
CTaTHCTUYECKHUE JIaHHbIE, B TOM YHCIIE C IPUMEHEHUEM
rpadu4ecKuX METOJIOB U 3JEKTPOHHBIX CPEICTB;

- YMETh ONEPUPOBATh MOHATUSIMU: TOUKA, MpsMas,




- TOTOBHOCTH K CAMOBBIPAXEHHUIO B Pa3HBIX BUAX
HCKYCCTBA, CTPEMJICHHUE MPOSIBIIATH KauecTBa
TBOPYECKOH JINYHOCTH;

OBnajieHnue yHUBEPCAIbHBIMU KOMMYHHKATHBHBIMU
NEUCTBUSIMU:

a) oO1eHue:

- OCYIIIECTBJIATh KOMMYHHUKAIIMH BO BCeX chepax
JKU3HU;

- pacmo3HaBaTh HEBEpPOAJIbHBIC CPEICTBA OOIICHMS,
MOHUMATh 3HAUYECHUE COIMAIBHBIX 3HAKOB, PACIIO3HABATh
MPEINOCHUTKY KOH(QIUKTHBIX CUTYallUl U CMSTYaTh
KOH(JINKTHI,

- Pa3BepHYTO W JIOTUYHO U3JIAraTh CBOIO TOUYKY 3PEHUS
C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

IIJIOCKOCTh, IPOCTPAHCTBO, IBYTPAHHBIN yTrOJl,
CKPEILMBAIOIINECS IPSIMBbIE, TAPAIIIIEIIBHOCTD U
NEPHEHANKYJIIPHOCTh NPSMBIX U IIJIOCKOCTEH, yroi
MEXY IPSAMbBIMH, YTOJI MEXAY IPSIMOM U IJIOCKOCTHIO,
YT MEXY IUIOCKOCTSIMH, PaCCTOSIHUE OT TOYKHU 110
IJIOCKOCTH, PACCTOSIHUE MEKY MPSIMBIMU, PACCTOSIHUE
MEXAY IJIOCKOCTSIMU;

- YMETb UCHOJIb30BATh NPU PEUICHUM 33]a4 U3YUYEHHbIE
(akTbl U TEOpeMbl IUIAHUMETPUU; YMEHUE OLICHUBATh
pa3mepbl 00BEKTOB OKPYKAIOLIETO MUPA

OK 06. [IposiBiisiTH
IPaX1aHCKO-NATPUOTHYECKYIO
MO3ULIMI0, JEMOHCTPUPOBATh
OCO3HaHHOE TIIOBEJCHHE Ha
OCHOBE TPagULIMOHHBIX
POCCUMCKHX JIyXOBHO-
HPAaBCTBEHHBIX IIEHHOCTEW, B
TOM  4YWCI€ C  Yy4ETOM
rapMOHH3ALUU
MeKHAIIMOHAIbHBIX "
MEXPETUTNO3HBIX
OTHOIIICHHH,
CTaHIapThI
AHTUKOPPYILIMOHHOTO
IIOBE/ICHNUS;

IPpHUMCHATH

B yactu Tpyn0BOro BOCIIMTaHHUS:

- 0CO3HaHKE 00YUYAIOIIUMUCS POCCUICKON TPaskJaHCKON
UJCHTUYHOCTH;

- LIeJICHANPABJICHHOE Pa3BUTHE BHYTPEHHEN NO3ULIUU
JIMYHOCTH Ha OCHOBE J1yXOBHO-HPaBCTBEHHBIX
LeHHOCTeN HapoaoB Poccuiickont Penepannu,
MCTOPUYECKUX U HALIMOHAJIBHO-KYJIbTYPHBIX TPAIULH,
(GbopMHpOBaHNE CUCTEMBI 3HAUMMBIX LIEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK, aHTUKOPPYILIHOHHOIO
MHUPOBO33pEHUS, IPABOCO3HAHMSI, IKOJIOTMUECKOM
KYJIBTYpPBl, CIIOCOOHOCTH CTaBUTh LEJIU U CTPOUTH
YKU3HEHHBIE IIJIaHbl;

B yactu rpaxxaaHcKoro BOCIUTaHUS:

- OCO3HaHHME CBOMX KOHCTUTYLMOHHBIX NPaB U
00s13aHHOCTEH, yBa)KeHHE 3aKOHA U TIPABOMOPSIKA;

- IPUHSATHE TPAJAULIMOHHBIX HallMOHAJIBHBIX,
00I11€4eTOBEYECKUX T'YMaHUCTHUECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEH;

- TOTOBHOCTb ITPOTUBOCTOSATH UAEO0JIOTHMH IKCTPEMHU3MA,
HaI[MOHAJIN3Ma, KCeHO()OOHH, TUCKPUMHHALIUN IO

- YMETb OIIEPUPOBATh MOHATUAMU: IPAMOYTOJIbHAs
CUCTEMa KOOPJIMHAT, KOOPANHATHI TOYKH, BEKTOP,
KOOpAMHATHI BEKTOPA, CKAJIIIPHOE TPOU3BEACHUE, YOI
MEXIy BEKTOpPaMH, CyMMa BEKTOPOB, IIPOU3BEICHUE
BEKTOPA HA YHUCJIO; HAXOJUTH C IIOMOIIBIO U3YYEHHBIX
(hopMyJT KOOPAMHATHI CEPEAMHBI OTPE3Ka, PACCTOSTHHUE
MEXY IBYMSI TOUKaMU;

-yMeThb BbIOMpaTh MOAXOAAIIUN U3y4YEeHHBIH METOJT AJIst
peleHus 3aJa4i, Paclio3HaBaTh MaTEMaTHUECKHE
(hakThl 1 MaTeMaTUYECKHE MOJIETU B IPUPOHBIX U
OOIIIECTBEHHBIX SBJICHUSAX, B UCKYCCTBE; YMEHUE
MIPUBOJIUTH IPUMEPBI MATEMaTUUECKUX OTKPBITUN
POCCHUICKON U MUPOBOM MaT€MaTUYECKON HAYKHU.

- YMETh ONEPUPOBATH MOHIATUAMH: CIYYAUHBIN ONBIT U
ciyyailHoe  coObITHE, BEpPOSTHOCTb  CIIy4aifHOrO
COOBITHS;  YMETh  BBIYHUCIATH  BEPOATHOCTh  C
UCIOJb30BAHUEM TpaUUECKHX METO/A0B; NPUMEHSThH
(GhOopMyIIbl CIIOKEHHS U YMHOXEHHSI BEpOSITHOCTEH,
KOMOMHATOpHbIE (akThl U (GOPMYNIBI HpPU pEIICHUH
3a/1a4y; OLEHUBATh BEPOSITHOCTU pEaJbHBIX COOBITHUI;




COLIMAIILHBIM, PEJIMTMO3HBIM, PACOBBIM, HALIMOHAJIBHBIM
IIpU3HAKaM;

- TOTOBHOCTb BECTU COBMECTHYIO ACSATEIbHOCTD B
MHTEpeCcax rpa)K1aHCKOro 00IIecTBa, y4acTBOBATh B
caMmOyIpaBJIeHHH B 00111€00pa30oBaTeIbHOMN
OpraHU3alyy U JIeTCKO-IOHOLIECKUX OpPraHu3alusix;

- YMEHHE B3aUMOJICHCTBOBATh C COLIMAIIbLHBIMU
MHCTUTYTaMH B COOTBETCTBUU C UX (QDYHKIMSIMU U
Ha3HAYCHHEM;

- TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU
JESATEIIBHOCTH;

IaTPUOTHYECKOTO0 BOCIIMTAHUS:

- ¢(OPMHUPOBAHHOCTb POCCUMCKOI Ipa)1aHCKOM
UJEHTUYHOCTHU, TATPUOTU3MA, YBAXKEHUS K CBOEMY
Hapozy, 4YyBCTBA OTBETCTBEHHOCTH Iepen PonnHoi,
rOpJIOCTH 3a CBOM Kpal, CBOKO PoauHy, CBOM S3BIK U
KYJIBTYPY, IPOLLIJIOE ¥ HACTOSIIIEE
MHOT'OHAIIMOHAJIBLHOTO Hapoaa Poccuu;

- IEHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM
CHUMBOJIaM, UICTOPUYECKOMY U IIPUPOJHOMY HACJIEIHIO,
naMsATHUKaM, TpaguLusM Hapo1oB Poccun,
JNOCTH>KEHUSM Poccuu B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTHSAX U TPYIE;

- uaeitHas yoeXI€eHHOCTh, TOTOBHOCTD K CIIY>)KEHUIO U
3anre OTeuecTBa, OTBETCTBEHHOCTD 32 €ro Cyb0Y;
OCBOEHHBIE 00Y4AIOIUMHUCS MEXIPEIMETHbBIE TOHATHUS
U YHUBEpCaJIbHbIE YueOHbIe NeHCTBUS (PETYNSATUBHBIE,
MI03HABAaTENbHbIE, KOMMYHUKATHBHBIE);

- CIIOCOOHOCTH UX HCIOJIb30BAHUS B ITO3HABATEIILHOMN U
COLIMAJILHON MTPaKTUKE, TOTOBHOCTH K
CaMOCTOSITEIBHOMY TUTAHUPOBAHUIO U OCYIIECTBICHUIO
y4eOHOIl e TeTbHOCTH, OpraHU3aK y4eOHOTOo
COTPYJIHUYECTBA C NIEIarorn4ecKUMHI pabOTHUKAMU U
CBEPCTHHUKAMM, K Y4aCTHIO B IOCTPOCHHUH

3HAKOMCTBO CO CIy4aliHBIMU BEIMYMHAMH; YMEHHUE
MIPUBOJIUTh TMPUMEPHl MPOSBICHUS 3aKOHA OOJBIIMX
qucel B IPUPOJHBIX U OOIECTBEHHBIX SIBICHUAX




WHIUBUTyaJIbHOW 00pa30BaTeIbHON TPACKTOPHH;
- OBIIQJICHHE HAaBBIKAMH Y4eOHO-UCCIICIOBATEIHCKOMH,
MIPOEKTHOM U COIMANILHOM e TEIIbHOCTH

OK 07. CopaelicTBOBaThH
COXpaHEHUIO OKpYKaroIIen
Cpelbl, pecypcocOepeKeHHUIO,
MIPUMEHSATD 3HAHUSA 00
H3MCHCHHUU KJIMMarTa,
TIPUHITATIBI OCPEKITUBOTO
MPOU3BOJICTBA,  d(DPEKTUBHO
JIEWCTBOBATh B UpE3BbIYANHBIX
CUTYaIUsX;

OK 08. Hcnons3oBaTh
cpexacTsa ¢buznyeckoi

KYJIbTYPbl JJIi COXPAHEHUS U
YKpEIUJIEHUsI  3/I0pOBbSI B
npouecce MpodhecCHOHATBHOM
NEeSATEILHOCTH U TIOJICPKAHUS

HEOOXOIMMOI0 YpOBHS
busnueckoi
MMOJATOTOBJICHHOCTH;

OK 09. [Tonp30BaThCs
npodeccnoHanbHOM
JTOKYMEHTaluen Ha
roCy/1apCTBEHHOM H

HHOCTPAaHHOM S3bIKaXx.

B yactu Tpy10BOTO BOCIIUTAHUS:

- HEe IPUHUMATh ACUCTBUS, TPUHOCSIINE BPE]L
OKpYXKarolleH Cpese;

- YMETb MPOTHO3UPOBATH HEOIATONPUSTHBIE
HKOJIOTUYECKUE MOCIECACTBUS TPEANPUHUMAEMBIX
JIEUCTBUI, IPEIOTBPAILATH HX;

- PACHIMPUTH OIBIT ACSITEIILHOCTU IKOJIOTUYECKON
HAIPaBIEHHOCTH;

- pa3pabaThIBaTh TUIAH PEHICHUS TPOOJIEMBI C YIETOM
aHaJIM3a UMEIOIIUXCS MaTePUAIIbHBIX U
HEMaTepUAIbHBIX PECYPCOB;

- OCYUIECTBIIATH IEJICHAIIPABICHHBII MMOMCK MEpeHoca
CPEZCTB U CIIOCOOOB ACUCTBUS B MPO(PECCHOHATBHYIO
cpeny;

- YMETb MEPEHOCHUTH 3HAHUS B MIO3HABATEIBHYIO U
MPAKTUYECKYIO 00JIaCTH KUZHEICATEIbHOCTH;

- IpeJyIaraTh HOBBIE MPOEKTHI, OLICHUBATh UJCH C
MO3ULIMA HOBU3HBI, OPUTMHAIILHOCTH, MPAKTUYECKOM
3HAYMMOCTH;

- J1aBaTb OLIGHKY HOBBIM CHTYaI[UsiM, BHOCHTH
KOPPEKTHUBHI B JACSATEIHHOCTD, OLICHUBATh COOTBETCTBUE
PE3yNbTATOB LIETAM

- YMETh ONEPUPOBATH MOHATHAMU: QYHKIIHS,
HeTpepbIBHAsL (YHKIHS, TIPOU3BOIHAS, TIEPBOOOpa3Has,
OTIpeIeIEHHBI MHTErpall; yMETh HaXOJIUTh
IPOU3BOIHBIC 3JIEMEHTAPHBIX (PYHKINH, UCTIONB3YS
CIPaBOYHBIC MAaTEPUAJIBI; HCCIEIOBATh B IPOCTEHIIINX
ciy4asx (pyHKIMM Ha MOHOTOHHOCTb, HAXO/UTh
HauOOoJIbIINE M HAMMEHBIINE 3HAYCHNS ()YHKIIUIA;
CTPOUTH 'pa Kl MHOTOWICHOB C UCIIOJIb30BaHUEM
anrmapara MaTeMaTHYECKOTO aHAIIN3a; IPUMEHSTh
IPOU3BOIHYIO TIPU PELICHUH 3a1a4 Ha JIBUKEHHE;
pemaTh MPaKTHKO-OPHEHTUPOBAHHBIE 3a/1a41 Ha
HanOONbIINE U HANMEHBIINE 3HAYCHNUS, HA HAaXOXKACHUE
IyTH, CKOPOCTH U YCKOPEHHS,

- YMETh ONEPUPOBATh NOHATHSAMU: JBIKCHUE B
IPOCTPAHCTBE, MOT00HBIE (GUTYPHI B TPOCTPAHCTBE;
YICTIONIb30BATh OTHOIICHHUE IUIOIIA/ICH TOBEPXHOCTEN
00bEMOB MOAOOHBIX (UTYp TPU PEHICHUH 33/1a4;

- yMeTb BBIUUCIATH TE€OMETPUUYECKHE BEITMUMHBI
(nnuHa, yron, ILIONIAb, 00BeEM, IUIOIAIb
MOBEPXHOCTH), HCHOJb3Yys HU3ydeHHbIE (QOPMYNIbl U
METOIBI

[IK 1.1. YuTaTh ueprexu
CpeaHEN CI0KHOCTH U
CJIOKHBIX CBapHBIX
METAJIJIOKOHCTPYKIIMH.

-c(hOpMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ ¥ OOILIECTBEHHOM MPAaKTUKU, OCHOBAHHOTO Ha
JMAJIoTe KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHHIO
CBOET0 MECTa B MOJIUKYJIBTYPHOM MHPE;

-OBJIa/ICHIE HABBIKAMU y4eOHO-HCCIIEI0BATEIBCKOH,
IPOEKTHON M COLIMANBHOM JesITeIbHOCTH;

- CAMOCTOSITEJIEHO COCTABJISITh TUIAH PEIICHUS

- YMeTh pellaTh TEKCTOBbIE 3aJaud Pa3HBIX TUIIOB (B
TOM YUCJIE€ HA TMPOIEHTHI, IOJIU U YaCTH, Ha IBUKEHUE,
paboTy, CTOMMOCTh TOBapOB U YCIYT, HAJOTH, 3aJa4u
n3 0OJacTH yYNOpaBJICHHUS JHYHBIMA WM CEMEHHBIMH
(vHaHCAMM); COCTABJATH BBIPAKEHUS, ypPaBHEHUS,
HEpAaBEHCTBA M HUX CHUCTEMBI IO YCIOBHUIO 3a/Ja4H,
HCCIIEIOBATh IIOJYYEHHOE pEIICHWE U OLEHUBATH
MIPaBA0N0I00HOCTh PE3YIbTATOB;




poOJIEMBI C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEIIOYTEHU;

- YMETb NIEPEHOCUTD 3HAHUS B [T0O3HABATCIIBHYIO U
NPAKTUYECKYIO 00JIACTH KHU3HEICATSILHOCTH;

IIK 1.4. ITogroraBnuBarh u
MIPOBEPSITH CBAPOUHBIE
MaTepuabl ISl pa3InuHbIX
CIOCO0OB CBapKH.

- BJIaJIeTh HaBbIKaMM MOJy4eHUs HHPOPMALIUU U3
HCTOYHHKOB PA3HBIX TUIIOB, CAMOCTOATCIIBHO
OCYILIECTBIIATh IIOUCK, aHAIN3, CHCTEMATU3aLUI0 U
UHTEpIpEeTanio HHPOPMALUU PAa3TMYHBIX BUJIOB U
(bopM IpeCTaBICHMUS;

- BBIABJIATH NPUINHHO-CIICACTBCHHBIC CBA3U U
aKTyaJIM3UpOBaTh 3a/1a4y, BBIABUTaTh THIIOTE3Y €€
PCIICHHMA, HAXOAUTb apryYMCHTHI U1 JOKA3aTCIIbCTBA
CBOMX YTBEPXKJICHUH, 3a7jaBaTh [1apaMeTPbl U KPUTEPUU
pelenus;

- aHAJIM3UPOBATH MIOJyYEHHBIE B XOJI€ PELICHMS 3a1a41
PE3YIbTAThl, KPUTHYCCKU OLICHUBATh UX
JIOCTOBEPHOCTbD, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

- BBIJIBUTaTh HOBBIE UJIEH, IPEUIaraTh OPUTHHAIbHbBIE
IMIOAXOIBI Y PELLICHMUS,

U CIIOCOOHOCTH UX UCHOJIb30BAHUS B MIO3HABATEIBHON U
COLIMAIBHON MTPAKTHUKE

- yYMeThb ONEpPHPOBATH IOHATHSAMHU: TOYKA, IpsMasd,
IUIOCKOCTh, ~ MPOCTPAHCTBO,  JABYTPaHHBIA  yrodi,
CKpCIIMBAIOIIUECS  TpsMble, MapaUICIbHOCTh U
NEPIEHIUKYISIPHOCT MPAMBIX U IUIOCKOCTEH, YroJl
MEX/Ty IPSMBIMH, YTOJI MEXIy NMPSIMOM U TUIOCKOCTEIO,
Yyrojl MEXNY IUIOCKOCTSIMH, PACCTOSHUE OT TOYKH [0
IUTIOCKOCTH, PacCTOSTHUE MEKAY MPSMBIMH, PACCTOSIHUE
MCXKAY IINIOCKOCTSAMHU, YMCHUC MCIIOJIB30BAaTh IIpH
pelIeHnu 3a1a4  M3y4eHHbIE (aKTBl M TEOPEMBI
IIaHUMCTPUH,; YMCHHUEC OLUCHHUBATHL Pa3MCPhI 00BEKTOB
OKPYKAIOIIEr0 MHPA;

- yMETb OIIEpUPOBATH IIOHATUSAMU: MHOIOIPDAHHUK,
CEYCHHWE MHOTOTPAaHHMKA, KyO, MapajuieNenues,
npu3Ma, mupaMuaa, GUrypa u MoBEepXHOCTh BPAICHHS,
IWIMHIP, KOHYC, mmap, cdepa, cedeHus QUrypsl
BpAIlEHHs], IIIOCKOCTb, Kacaromasics chepsl, HIINHIPA,
KOHYyCa, IJIOIAAb MOBEPXHOCTH IMHPAMUMIBI, MPU3MBI,
KOHyCa, IWIMHApA, IJIOmans cdepsl, o0beM Kyoa,

IIPSIMOYTOJIBHOIO  IapajuleIenuIe/a, UpamMubl,
IpU3Mbl, UWIMHAPA, KOHYyCa, 11apa; YMEHHE
n300pakaTb ~ MHOTOTPAaHHUKM M IOBEPXHOCTHU

BpaHIeHI/IfI, X CCUCHUA OT pyKI/I, C IIOMOIIBHO
YEpTEKHBIX HWHCTPYMEHTOB M JJIEKTPOHHBIX CPECTB;
YMEHHE pacrlio3HaBaTh CHUMMETPHIO B TIPOCTPAHCTRBE;
YMEHHE PacliO3HaBaTh MPABIIIbHBIE MHOTOTPaHHUKH;

- yMeTI) BBIYHUCIATH F€OM€TpI/ILIeCKI/Ie BCIIMUYNHBI
(nnuHa, yrom, ILIONIAb, 00BeEM, IUIOIAIb
MOBEPXHOCTH), HCIONB3Yysd H3y4eHHbIE (OPMYIBl U
METOMEL;

- yMEeTh BBIOMPATH MOAXOASIIUN U3YUSHHBIN METO JUIS
pelleHrs 3a7]add, pacrlo3HaBaTh MaTEeMaTHUYECKHE
(akThl U MaTeMaTHYeCKHe MOJIETH B MPHPOJHBIX U
O6HIGCTB€HHI:IX SIBJICHUSAX, B I/ICKYCCTBG; YMGHI/IG
MPUBOJIUTh TPHUMEPhl MAaTEMaTHYECKUX OTKPBITUH




POCCHIICKOM U MHUPOBOM MaTEMAaTHUYECKON HAYKH.




PabGouast mporpamma y4deOHOW AMCIUIUIMHBI MareMaThka peain3yercs B
€IUHCTBE C BOCIHUTATEIBHOM JEATEIBHOCTBIO, C YYETOM HANpaBICHUS
BOCIIUTAHUS:

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

Peanu3zanusi ~ BOCHUTATENBHOTO TOTEHIMANAa  aAyJAUTOPHBIX  3aHATHU
NpeaycMaTpPUBAET BKJIIOYEHUE IEJIEBBIX OPUEHTUPOB BOCIUTAHUSI B KayeCTBE
BOCIIUTATENBHBIX 1[€JI€1 OCBOEHUS YUEOHBIX TEM, COAEPKAHUS YPOKOB, 3aHSITHUH.

IlesieBble OPUEHTHPBI BOCTIMTAHUSA BbINYCKHUKOB:

JleATebHO  BBIp@XKAIOUIMWA  TO3HABATEIbHbIE HMHTEPECHl B  Pa3HBIX
MPEAMETHBIX 00JIaCTIX Cy4ETOM CBOMXMHTEPECOB, CIIOCOOHOCTEM,
JOCTHKEHHUM, BBIOPAHHOTO HampaBlieHUus MNpodecCUOHATBLHOTO 00pa30BaHUSl U
MOATOTOBKH.

OO6nanaromuii peiIcTaBICeHUEM O COBPEMEHHOM Hay4YHOW KapTUHE MUpa,
JOCTUKEHUSX HAYKHM UM TEXHUKHU, apTYMEHTHUPOBAHHO BbIPAXXAIOLIWW MOHHUMAaHUE
3HAUCHUA HAYKW M TEXHOJOTUM /i Pa3BUTHUA POCCHUUCKOTO 0OIIecTBa U
oOecrieueHus ero 6€30MacHOCTH.

JIEMOHCTPUPYIOIIMI HABBIKA KPUTHYECKOTO MBIILUICHUS, OIPEICICHUS
JIOCTOBEPHON Hay4yHOU HH(pOpMAaLMH, B TOM 4YHciie B cdepe npodheccuoHanbHOM
JEATEIIbHOCTH.

YMmeromuii  BeIOMpaTh CHOOCOOBI  peleHus 3aJad  MpodecCHOHATbHON
NEATeIIbHOCTUIIPUMEHUTEIBHO K Pa3JIMYHBIM KOHTEKCTaM.

Hcnonb3yronuii COBpEMEHHBIE CpEJCTBA IOMCKA, aHaldu3a W HWHTEpIpeTaluu
uHpopmaruu, HWHGOPMAIMOHHBIE TEXHOJIOTMU  JJIS  BBINIOJHEHUS  3ajad
poecCHOHANbHOM eI TEIbHOCTH.

PazBuBaromuii 1 NPUMEHSIONMNA HABBIKM HAONIOJCHUS, HAKOIUICHUS U
cuctemMaTusanuu  (akToB, OCMBICICHHS ONbITa B ECTECTBEHHOHAYYHOW U
TYMaHUTApHON O0OJIACTSAX TMO3HAHUS, HMCCIENOBATEIHCKON 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

ITpodeccrnonanbHO-OPUEHTUPOBAHHOE COJIEpKaHKE (COAepIKaHUe TPUKIIATHOTIO 56

MOJ1yJIs1)

BT. U.:

TEOpETUYECKoe 00yueHue 4

NPAaKTUIECKHUE 3aHATHS 52

[TpomexyTouHas aTTecTanus (IK3aMeH) 6




2.2. TemaTH4YeCKHUil IUVIAH U COAEPKAHNE TUCITUTLINHBI

IIpumeyanu
®opmupye
HaumeHoBaHHe pa3ie1on Conep:xxanue yuye0HOro marepuasa (0CHOBHOe M podeccHoHAJIbHO- } O6nen MELe e
" 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 basoBble 3HaHUS U YMEHUS 110 MaTEMaTHKE B IPOPECCUOHAIBHOM U B ANCTAaHIIMOHH
MaTE€MaTUKH NpU MMOBCETHEBHOU J€STEIBHOCTH. oro
OCBOEHUHM CIELUAILHOCTH | KOMOMHHUPOBAHHOE 3aHSTHE 2 oOyueHus
Tema 1.2 Coneprxkanue y4eOHOro Marepuasia
Yucia v BBIYUCIICHHUS. JleiicTBUsI Hal TOJIOKUTEIBHBIMU M OTPULIATEILHBIMH YMCIaMU, OOBIKHOBEHHBIMU U
Boipaxkenus u JECSITUYHBIMU IpOOSMHU.
npeobpazoBaHus JleWicTBUS co cTeneHsIMU, (GOPMYIIbl COKPAILIEHHOTO YMHOXKEHHSI. 2 OK-01, OK-
KomOunupoBanHoe 3aHsTre 02, OK-03,
Tema 1.3. ITpodeccronanbHO-OPHEHTUPOBAHHOE CO/IEpKaHKe (CojiepKaHue MPUKIATHOTO OK-04, OK-
['eoMeTpHs Ha IUTOCKOCTH | MOJLyJIs) 05, OK-06,
Busl mitockux GuUryp v ux miomab. OK-07, OK-
[IpakTHKO-OpHUEHTUPOBAHHBIE 3a/1a4U B KypCe T€OMETPUU Ha IIJIOCKOCTH 2 08, OK-09
*Pacyer CTBIKOBBIX U YIJIOBBIX BHIOB COCTUHEHUII. IK-1.1,
ITpaktruyeckoe 3anstue Ne 1: [Tnockue ¢purypsl B npodeccuu cBapIiuK. IK-1.4
Tema 1.4 Coneprxanne y4eOHOT0 MaTepuasa
IIpouentneie Beruucienus | [IpocTeie mponeHTH, pa3Hble CIOCO0B! MX BhYUCIeHHsI. CI0XKHBIE TPOIIEHTHI
ITpakTnueckoe 3ansatue Ne 2: IIpocTble U CII0KHBIE IPOLIEHTHI. 4
Tema 1.5 Coneprxanne y4eOHOT0 MaTepuasa
VYpaBuenus u HepaBeHcTBa | JIMHelHbIe, KBaipaTHbIE, APOOHO-IMHEIHbIC YpaBHEHHs 1 HEpAaBEHCTBA
IIpaxkTnueckoe 3ansTue Ne 3: YpaBHEHHs 1 HEPABEHCTBA. 2
Tema 1.6 Copep:xanne yueOHOTo MaTepuana
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 JUCTAHIIMOHH
TJIOCKOCTH 2 oro
Kontponbnas pabora Ne 1: BxomHONH KOHTPOJIb. 00y4eHus
Pa3nen 2. [Ipsimble ¥ NJIOCKOCTH B MPOCTPAHCTBE 20 C
Tema 2.1. Coneprxanue yueOHOT0O MaTepuaa 3JIEMEHTaMU
OCHOBHBIE TOHATUS [Tpenmet crepeomerpunt. OCHOBHBIEC OHATHS (TOYKA, IPSIMasi, IIOCKOCTb, AACTAHIMOHH
CTEpEOMETPUHU. pocTpancTBO). OCHOBHBIE aKCHOMBI cTepeomeTpuu. [lepecekaromuecs, 2 oro
PacnonoxeHnue npsmMsbIX U napajuieNbHbIe U CKpellrBaromuecs npsmoie. [IpusHak u cBOHCTBO 00yueHus
IIJIOCKOCTEN CKpeIMBaOIUXCs NpAMbIX. OCHOBHbIE IPOCTPAHCTBEHHBIE (PUTYPBHI.
KomOuHMpoBaHHOE 3aHATHE
Tema 2.2. CopepxaHue yaeOHOro MaTepuana
IapannensHocTs NpsAMeIX, | [TapamiensHble npsiMas u wiockocTsb. Onpenenenue. [pusnak. CBoiicTsa (¢
IPSIMOM U TIOCKOCTH, nokazarenbcTBoM). [lapamnensusle miuockoctu. Onpexnenenue. [Ipu3Hak.
IJIOCKOCTEH CsaoticTBa (¢ 1oKa3aTenbeTBOM). TeTpasap u ero anemeHTsl. [lapannenenunen u OK-01, OK-
ero 3yeMeHThl. CBOMCTBA IPOTUBOIIOIOKHBIX TPaHEeN U AMAaroHanen 6 00212 -O()Z(-g?%-
napaenenunena. [locrpoenne ceuennii. Penienne 3amay. 05 OK’- 06
KomOuHMpoBaHHOE 3aHATHE OIZ- 07 OI&-
Tewma 2.3. Copepkanne ydeOHOro MaTepuana 08 OK’-OQ
[lepneHIUKYISpPHOCTH [TepnienqukynapHele npsimslie. [lapamiensHsie nTpsMble, IEPIEHAUKYIISPHBIE K HIZ- 11
HPSIMBIX, IPSIMON U 10cKocTH. [Ipu3HaK nepneHIMKyISIpHOCTH MPSIMON U TUIOCKOCTH. MK-1. 4’
IUIOCKOCTH, MJIOCKOCTEN Joka3zarensctBo. [lepnenaukynsap 1 HakiIoHHas. [lepneHIuKynspHbIe MI0CKOCTH.
[Ipu3Hak nepneHauKyJIIpHOCTH IIIOCKOCTEN. [JokazarenbeTBo.
Paccrostnus B mpocTpaHCTBE 2
KomMmOnHMpOBaHHOE 3aHSTHE
Tema 2.4. Coneprkanue yueOHOro MaTepuasa
Teopema o Tpex TeopeMa o Tpex nepneHauKyIsapax. JlokazaTenscTBo. Yoyl MexXAy NpsSMOU U
NEPIEHIUKYIIIpax IJIOCKOCTBIO. YT0JI MEX/Ty MIOCKOCTIMU 4
KomOuHupoBaHHoe 3aHsTHE
Tema 2.5. [IpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJIepKaHUE (COEPIKAHME MPUKIIATHOTO
[TapannenbsHele, MOJTYJIs)
NEepIEHIUKYJIISIPHBIE, 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
Pemenue 3anay. IIpsameie 1 | PacnonoskeHre NpsIMBIX U TUIOCKOCTEH B mpocTpaHcTBe. [lepreHauKyIsIpHOCTD | oro
IUIOCKOCTH B MPOCTPAHCTBE | MapajuIeIbHOCTh NPSIMBIX U INIOCKOCTEN. CKpelUBaIOLIUECs PsIMbIe 00yueHus
Kontposbrast padota No 2: [IpsiMble 1 MIIOCKOCTH B TPOCTPAHCTBE. 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 MpocTpaHcTBe. [IpocTelinue 3a1auu B KOOpAUHATAX. 02, OK-03, | AMCTaHIMOHH
npocrpancTse. Paccrosnue | PaccrosHue Mexay AByMsl TOUYKaMH, KOOPIMHATHI CEPEIMHBI OTPE3Ka 4 OK-04, OK- | oro
MOIGLY IBYMA TOTKAMI. KomOunupoBanHoe 3aHsTHE 07 0byserns
Koopaunatsl cepennnbl
OTpe3Ka
Tema 3.2 Coneprxkanne yueOHOro Marepuasia OK-01, OK-
Bekropsl B mpocTpancTse. | Bektopsl B mpocTpaHcTBe. C0KEeHNE U BBIUNTAaHUE BEKTOPOB. Y MHOXKEHUE 02, OK-03,
YTroa Mexy BEKTOpamH. BeKkTOpa Ha yncio. KoMrianapHsie BeKTopbl. CKansipHOE NPOU3BEIEHIE BEKTOPOB. OK-04, OK-
Ckanapnoe nmpousselicHue | Pa3nokeHne BeKTopa 1o TpeM HEKOMIUIaHAPHBIM BeKTopaM. KoopmHaTel BEKTODA, 05, OK-06,
BEKTOPOB CKaJSIPHOE TIPOU3BEICHHUE BEKTOPOB B KOOPIMHATAX, YTOJI MEXTy BEKTOpaMu, yron | 6 OK-07, OK-
MEXy IPSAMOH U IIOCKOCTBIO, YTOJl MEXY INIOCKOCTAMU. KoopauHaTs! BEKTOpA. 08, OK-09
['eomeTpryeckuil CMbICT OnpenenuTens 2x2 [K-1.1,
KOMOMHUPOBAHHOE 3aHATHE IIK-1.4
Tema 3.3 ITpodeccroHanbHO-OPHEHTUPOBAHHOE CO/IEpKaHKe (CojiepKaHue MPUKIATHOTO
[TpaxTuko- MOJTyJISA)
OpUEHTUPOBaHHBIE 3aJau | KoopanHaTHas IIOCKOCTh. BbrunciaeHne pacCTOSHUN U IUIOIAAEH Ha IIIOCKOCTH.
Ha KOOPJIMHATHOMN KonnuecTBeHHBIE pacueThl 4

TUIOCKOCTU ™ *PacueT HaxJIECTOYHBIX COEIMHEHHH
IIpaxkTnueckoe 3anstue Ne 5: KommyecTBEHHBIE pacyeThl.
Tema 3.4 Conepxanue yueOHOro MaTepuasa

Pemenue 3agau.
Koopaunatsl u BEKTOpBI

JlekapTOBBI KOOPAMHATHI B IpOCTpaHCTBE. BekToph! B mpocTpancTBe. CloXeHne 1
BbIUUTAHNE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha yrcio. KoMIianapHble 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
(yHKLIMM OPOU3BOJBHOIO | CHHYyCA, KOCHHYCA, TAH['€HCA M KOTAHI'CHCA. 3HAKU CHHYCA, KOCHHYCa, TAHTCHCA 4 oro
yria, yncia. PaquanHas 1 | KOTaHreHca o 4eTBEPTAM. 3aBUCUMOCTb MEXJly CHHYCOM, 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.. DOpMyIIbl IPUBEICHUS 4
TOX/1ECTBa. KomOunupoBanHoe 3aHsTHE OK-01, OK-
DOopMyIIBl TPUBEICHUS 02, OK-03,
Tema 4.3 Coneprxkanne y4eOHOro Marepuasia OK-04, OK-
Cunyc, xocunyc, taurenc | Cymma u pa3HocTbh cuHycoB. CyMMa u pa3HOCTh KOCUHYCOB. CHHYC M KOCHHYC 05, OK-06,
CYMMBI M Pa3HOCTH JIBYX IBOMHOrO yria. @opmyJibl OJIOBUHHOTO yria. [IpeoOpa3zoBaHus CyMMBI OK-07, OK-
YTJIOB TPUTOHOMETPUUYECKUX (DYHKLUH B IPOU3BEICHHUE U IIPOU3BEJICHHS B CYyMMY. 8 08, OK-09
CuHycC 1 KOCUHYC BripaykeHue TpuroHoMeTpuueckux QyHKIUN yepe3 TAHT€HC MOJI0BUHHOTO IK-1.1,
asoiiHoro yria. ®opmyinel | aprymenTa. [IpeoOpa3oBaHus NpocTEHIINX TPUTOHOMETPUYECKUX BBIPAKEHHUH [IK-1.4
IIOJIOBUHHOTO yIiia KomM0OuHnpoBanHoe 3aHsTHE
Tema 4.4 Coneprxanue yueOHOro MaTepuasa
@DyHKIINH, UX CBOWCTBA. O6nacTh onpenenaeHusl © MHOXKECTBO 3HaueHUN QyHKuui. YETHOCTD, HEUETHOCTD,
CriocoObI 3a1aHus nepuoIMnYHoCTh GyHKIMHA. CrocoObl 3ajaHus QyHKIMN 2
GyHKIMIA KoMOMHHPOBAHHOE 3aHATHE
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

rpaduxu

u rpaduku QyHKIMHA y = cos X, y =sin X, y =tg X, y = ctg X.

KomMb6uHnpoBanHoe 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 TpUTrOHOMETPUUECKUX (PYHKIHIA. JUCTAaHIIUOHH
byHKIHHA oro
Tema 4.7 [TpodeccrnonanbHO-OPHEHTUPOBAHHOE COCPXKAHKE (COIePIKAHNE TIPUKIIATHOTO oOyueHus
Onucanue MOJTYJIsT)
[IPOU3BOACTBEHHBIX Hcnonp30BaHue CBOMCTB TPUTOHOMETPHUYECKUX (DYHKIMN B IPO(EeCCHOHATBHBIX
IIPOLIECCOB € NOMOUIBIO 3a/1a4ax
rpaguKoB QyHKIHUH [IpakTuueckoe 3anstue Ne 7: Mcnosib30BaHUE CBOMCTB TPUTOHOMETPUYECKHUX

¢dbyHKIMH B TpodecCHOHANBHBIX 3a1a4ax
Tema 4.8 Copep:xanue yueOHOro MaTepuana
OObpatHbie OO6parHbie TpuroHomerpudeckue GyHkuuu. Mx cBOHCTBa U TpaduKu
TPUTOHOMETPUUECKUE
byHKIH 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.
YPaBHEHHU U HEPABEHCTBA | PerieHne TpPUrOHOMETPUYECKUX YPAaBHEHUN OCHOBHBIX THIIOB: IPOCTEHIIIHE

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
YPaBHEHHUH
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. KommiiekcHble ynciia

Tewma 5.1 Coneprxanne y4eOHOT0 MaTepuasa C
KommnekcHele uncna ITonsiTre KoMIIeKcHOro uncia. ConpsKeHHbIE KOMIUIEKCHBIE YHCTIa, MOAYIb U AJIEMEHTaMU
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apryMeHT KOMIUIEKCHOro yucia. dopma 3anucyu KOMIIEKCHOTO Yuciia 4 JUCTAaHIIUOHH
(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 BeinonHenue pacyeToB ¢ NOMOIIBIO KOMIUIEKCHBIX uncel. [Ipumepsl
KOMIUIEKCHBIX YHCEI HCII0JIb30BAHNS KOMIUIEKCHBIX UHCEI 4
[IpakTuueckoe 3anarue Ne §: BrinoiaHeHHe pacueToB C MOMOLIbI0 KOMIUIEKCHBIX
quce.
Pasnen 6. [lpousBoanas pyHkiumn, ee npuMeHeHune 40 C
Tema 6.1 Copep:xanue yueOHOro MaTepuana 3JIEMEHTaMu
[TonsiTEe npou3BOAHOM. Onpenenenre YMCI0BON MOCIEA0BATENBHOCTH U CIIOCOOBI ee 3a1anus. CBoiicTBa JAMCTAaHIIMOHH
dopMmyIibl U IpaBUIIa YHCIIOBBIX HOcieoBaTesbHOCTeR. OnpeaeseHue mpeena nocjie0BaTeIbHOCTH. oro
g depeHIIpPOBaHUS Brruncnenue npeneno mocienoBatenbHocTel. [Ipenen pynknum Ha 2 oOyueHus
6eckoneuHoctu. [Ipenen ¢pynkuuu B Touke. [Ipupamenne aprymenra. [Ipuparienne
¢byHKIMK. 3a1a4uu, NIPUBOAAIIME K TOHIATHIO TPOU3BOIHON. OmpeneneHue
ITPOU3BOIHON. AJITOPUTM OTBICKAHUSI IPOU3BOAHON OK-01, OK-
KomOuHupoBaHHOE 3aHsATHE 02, OK-03,
Tema 6.2 Copep:xaHue yueOHOro MaTepuana OK-04, OK-
[Tpon3BogHBIE CYyMMBI, ®opmynsl quddepenunponanus. [Ipasuna nuddepeHupoBanms 6 05, OK-06,
pa3HOCTH npousBeeHNs, | KoMOMHMpOBaHHOE 3aHATHE OK-07, OK-
YacTHOTO 08, OK-09
Tema 6.3 CopepxaHue yueOHOro MaTepuana MK-1.1,
[IpousBonHbIe Onpenenenue cnoxxHoi ¢pyHkuuu. [Ipon3BoHAS TPUTOHOMETPUIECKUX (PYHKITUI. K-1.4
TPUTOHOMETPUUYECKUX [IpownsBoHas ci0xHON QYHKITMI
¢ynkuuit. [IponsBoanas KomOunupoBanHoe 3aHATHE 6
CIIOKHOU (QYHKITUN
Tema 6.4 Coneprxanue yueOHOro MaTepuasa
Homsmne o ITonsarue HenpepsiBHOM (pyHKIIMU. CBOICcTBA HENIpepbhIBHOM PyHKIMH. CBA3b
HENPEPbIBHOCTH (DYHKIIHH. 2

Meto1 UHTEPBAIOB

MEX/1y HETPEpbIBHOCTHIO U MU HepeHIINPYEMOCThI0 (PYHKIIUU B TOUKE. AJTOPUTM
pELIEHNs HEPABEHCTB METOIOM MHTEPBAJIOB

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

Copep:xanne yaeOHOTo 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
MIPOU3BOJHON B

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

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. AJIrOpUTM UCClIe0BaHMs (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

byHKIUN

Coneprxanne y4eOHOro MaTepurana

HaxoxnaeHnue HaKOOJBIIET0 ¥ HAUMEHBIIICTO 3HAUCHUH (bYHKLIHfI, IMOCTPOCHUC
Fpaq)HKOB MHOTI'O4JICHOB C MCITIOJIb30BAHMEM allllapaTa MaTeMaTH4CCKOTO aHaJIn3a

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
Pemenue 3agau.
[IpousBoanas GpyHKINH, €€

Copepxanne yueOHOT0 MaTepuana

®opmyibl 1 npaBuia auddepenumposanud. Mcecnenopanue GyHKINN ¢ TOMOIIBIO
npou3BoaHoi. Hanbombiiee 1 HauMeHblIee 3Ha4eHus! PYHKIUU

C
3IIEMEHTaMHU
JMCTAHIIMOHH
oro
oOyueHus
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[IPUMEHEHUE ‘ KontponbHast padora Ne 5: [IponsBoaHas GyHKIINH, €€ TPUMEHEHUE.
Pa3nen 7. MHOTOrpaHHUKH M TeJIa BpamieHust 46 C
Tema 7.1 Coneprxanue yueOHOro MaTepuaa 3JIEMEHTaMU
Bepuunsl, pedpa, rpanu ITonsiTue MHOrOrpaHHuKa. Ero aneMeHThl: BepUIMHBL, pedpa, rpaHu. Juaronans. AUCTaHIMOHH
MHOTIOTpaHHHKA Ceuenue. Boimykiible ¥ HEBBITYKJIbIE MHOTOTPaHHUKH oro
KomOuHupoBaHHoe 3aHiTHE 2 oOyueHus
Tema 7.2 Coneprxkanue y4eOHOr0 MaTepuasa
[Ipusma, ee [Tonsatue npusmsbl. Ee ocHOoBaHus 1 60koBbIe rpanu. Beicota mpusmel. [Ipsimas u
COCTaBJIAIOLIME, CEYeHHE. | HakioHHas npusma. [IpaBuibHas npusma. Ee ceuenune
IIpsimas 1 npaBuIbHAS KomOuHnpoBanHoe 3aHATHE 2
PU3MBI
Tema 7.3 Copepxanue yaeOHOro Marepuaia
[Mapannenenunen, kyo6. [Tapannenenunen, cBoiicTBa NpSMOYTOJILHOTO Napasuienenunena, kyo. Ceuenue
Ceuenue ky0a, Ky0a, mapajuiesnenumneaa OK-01, OK-
napasuiesenunea KoMOMHHUPOBAHHOE 3aHSTHE 2 02, OK-03,
Tema 7.4 Copep:xanue yueOHOro MaTrepuana OK-04, OK-
[Mupamuna, ee [Mupamuna u ee anementsl. Ceuenue nupamuabl. [IpaBuibHas nupamuaa. 05, OK-06,
COCTaBJISAIOIINE, CEUCHHE. YcedeHnHas mupaMuaa OK-07, OK-
[IpaBunbHas nupamua. 2 08, OK-09
KomOunupoBaHHoe 3aHsATHE
YcedeHHas nupamMuia IIK-1.1,
Tema 7.5 Coneprkanne yaeOHOro MaTepuaa IK-1.4
bokoBas u nosHas [Tnomaas 60KOBOI ¥ NOTHON MOBEPXHOCTH MPU3MBI, TUPAMUIBI
MOBEPXHOCTh IPU3MBI, KomM0uHMpoBaHHoOe 3aHsTHE 2
MUPAMU/IBI
Tema 7.6 Coneprxanne yueOHOro MaTtepuasia
Cummerpus B kyoe, CumMeTpusi OTHOCUTEIBHO TOUKH, IPSIMOM, TIIocKocTH. CUMMETpHs B KyOe,
napajuiesienunesne, napajuieJienunesie, npusMe, nupamuie 2
Ipu3Me, NIpamuIe KomOuHupoBaHHOE 3aHATHE
Tema 7.7 [TpodeccnonanbHO-OPHUEHTUPOBAHHOE COIEpKaHUE (CoIep KaHNE TIPUKIIATHOTO
[IpumMepsl cummeTpuii B MOJyJIs1)
npodeccun™ CumMeTpus B IPUPOJIE, APXUTEKTYpPE, TEXHUKE, B OBITY
*PacueT coeJMHEHNI Ha U3THO. 6
[Ipaktuueckoe 3ansitue Ne 11: Cummerpus B Capke.
Tema 7.8 Coneprxkanne y4eOHOT0 MaTepuasia
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IIpaBunbHbBIE
MHOTOTPaHHMKH, X
CBOMCTBA

ITonstue IMMPAaBUJIBHOI'O MHOT'OI'PaHHUKA. CBoiicTBa IMMPaBUJIbHBIX MHOTOI'PAaHHUKOB

[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 MOJTYJIsT)

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
KOHYcCa

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
MOJOOHBIX TEN

Copep:xanne yueOHOT0 MaTepuana

[Tonsitue 06 o6beme Tena. OobeM Kyda U MPSIMOYTOIBHOTO NapalJIeIeHIIe 1a.
O06wem npusmsbl U nWIMHApPA. OTHOLIEHHE 00BEMOB MOAOOHBIX TEII.
['eomeTprueckuii cMbICa onpenenuTens 3-ro nopsaka

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

MHOTOTPAaHHUKOB U TEN [TpakTuueckoe 3ansarue Ne 13: KomOuHaImy reoMeTpruecKux 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
KOMOUHAIMK Ha NIPAKTUKE | OPUEHTHPOBAHHBIX 3a]adyax 3JIEMEHTaMU
[IpakTuueckoe 3aHaTue 4 JUCTAHIIMOHH
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
BpallleHus
Pa3nean 8. [lepBooOpasnas pyHKUMHU, ee IPUMEHEHHE 14 C
Tema 8.1 Coneprxanue yueOHOro MaTepuaa JJIEMEHTaMU
ITepBooOpa3Has pyHkIMU. | 3aga4a 0 BOCCTAHOBICHHU 3aKOHA IBU)KEHHS 10 M3BECTHOM ckopocTH. [ToHsTHE JAUCTaHIIMOHH
[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 s JaHHOU QyHKimu. Tabmuna dpopmyn mis
HaXO0XKJCHUs epBooOpa3HbIX. M3yueHue npaBuiia BEIYUCICHUsI IEPBOOOPA3HOM 2
KoMOmHMpOBaHHOE 3aHATHE
Tema 8.2 Copep:xanue yueOHOro MaTepuana
I1nomans KpUBOJIMHENHON | 3amaun, MPUBOIAIINE K OHATHIO ONMPEICIICHHOTO HHTETpalia — O BEIYUCICHUH OK-01, OK-
Tpaneunu. Popmyna IUIOLIAIM KPUBOJIIMHENHOW TpaneuyH, o nepeMelieHu Touku. [lonsatue 02. OK-03
Herotona — JleitOnuna ornpeAenéHHOro uuTerpaia. ['eomerpudeckuii 1 pU3NUECKUI CMBICIT OI’(-O 4 OI,<-
ornpeneneHHoro uHrerpana. ®opmyna Hetorona— JleiibHuna 2 05, OK’-OG,
KoMmOnHMpOBaHHOE 3aHSTHE OK-07, OK-
Tema 8.3 Coneprxanne y4eOHOro MaTepurana 08, OK-09
Heonpenenennslii n IToHsITHE HEONPEEIEHHOTO NHTErpaja gﬁji’
ONpe/IENICHHbIA MHTErpaibl | KoMOMHUPOBaHHOE 3aHSTHE 2 '
Tema 8.4 Conepxanue yueOHOro MaTepuasa
[TonsTre 06 I'eoMeTpHUyEeCKUil CMBICI ONIPEIETIEHHOIO NHTETpalla
olnpe/iesieHHOM UHTerpane | KomMOMHUpPOBaHHOE 3aHATHE 2

KaK ILIOIAH
KPUBOJIMHEHHON TpaNeLu

Tema 8.5
OrnpeneneHHbIN HHTErpasl
B XKM3HU

[IpodeccrnonanbHO-OpHEHTUPOBAHHOE COZEpkKaHKE (COIepKaHNe TIPUKIIATHOTO
MOJTYJIsT)

I'eomeTpuueckuit cmbica onpeneraeHHoro uaterpana. ®opmyna HeroToHa -
JletiOHuIa.
PGH_IGHI/IG 3a4a4 Ha HpI/IMCHeHI/Ie I/IHTGI‘paJIa JJIA BBIYUCJIICHUA (I)I/ISI/I‘-ICCKI/IX BCJIINYUH
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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, | KonrponsHas 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
CrenenHas QpyHKuus, ce TToHsTHE KOPHS N-0if CTENeHH 3 AeiicTBUTENbHOTO uncna. PyHkmmu y = VX nx AUCTAaHIHOHH
CBOJCTBa cBoiicTBa u rpaduku. CBoWCTBa KOPHSI N-Oi CTENEHH 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
CoiicTBa cTeneHu ¢ [TonsiTHe cTeneHu ¢ MOO0BIM PallMOHAIBHBIM MOKa3aTeneM. CTeneHHble (PyHKINH,
palroHaIbHBIM U WX CBOMCTBA U rpaduku OK-01, OK-
JNEUCTBUTEIIbHBIM KomOunupoBaHHoe 3aHsATHE 2 02, OK-03,
NIOKa3aTeISIMH OK-04, OK-
Tema 9.4 Copep:xanne yueOHOT0 MaTepuana 05, OK-06,
Pemenne PaBHOCHJIBHOCTE MPPALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB. METOIbI X OK-07
UppalMOHAIBHBIX peuienus. Perienue uppanoHalbHBIX YpaBHEHHUH U HEpaBEeHCTB
YPaBHEHUH 1 HEPABEHCTB | KOMOMHHUPOBAHHOE 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 QyHKIMS.
Paznea 10. Ioka3arenbHasi pyHKIUS 18 OK-01, OK-
Tema 10.1 Coneprxanue yaeOHOTo MaTeprasa 02, OK-03, |C
INokazarenpHas pyHkuus, | CTeneHs ¢ MPOM3BOIBHBIM JICHCTBUTEIBHBIM TTOKa3ateaeM. OnpeneneHue OK-04, OK- | anemeHTamu
ee CBOMCTBa NoKa3aTeabHON (YHKLUH, €€ CBOMCTBA U rpaduk. 3HAKOMCTBO C IPUMEHEHUEM 05, OK-06, | mucTaHIIMOHH
nokazaTebHOM (PyHKIMHU. Penenne nokazareabHbIX YpaBHEHUH (HYHKIIMOHATIBHO- OK-07 oro
rpadMuecKuM METOJIOM 4 o0y4YeHHS

32




KoMOuHMpoBaHHOE 3aHATHE

Tema 10.2
Pemenne noka3aTeilbHBIX
YpaBHEHUH U HEPABEHCTB

Copep:xanue yueOGHOro MaTrepuana

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
ypaBHEHU I KomOuHMpoBaHHOE 3aHATHE 4
Tema 10.4 Coneprxkanue y4eOHOro Marepuasia
Pewenue 3anau. Pemrenre nokasaTenbHbIX YPaBHEHUI METOJIOM YpaBHUBAHUS [TOKa3aTeNe 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 MaTrepuaia 3JIEMEHTaMU
Jlorapudm uucna. Jlorapudm uncna. JlecATUUHBIA U HATYpaJIbHBIN JTOrapu(mMpl, YKCIIO € AUCTaHIINOHH
JlecsITHUHbBIH 1 KoMOuHMpOBaHHOE 3aHSTHE oro
HATypaJIbHBII TOTapu(MBbI, 4 o0y4YeHHs
YHCIIO €
Tema 11.2 Copep:xanne yueOHOT0 MaTepuana OK-01, OK-
8?;1;;:;113; norapupMoB. IC{BopéCTBa norapudmoB. Oneparys JorapuMUPOBAHUS. A 02, OK-03,
OMOVHUPOBAHHOE 3aHATHE - -

jorapupMupoBaHUs b (())SK 00?{’_85
Tema 11.3 Coneprxanue ydeOHOro MaTepuaa 012_07’ OI&-
Jlorapudmuueckas Jlorapudmuueckas QyHKIUS U ee CBONCTBA 08, OK-09
¢byHKLMs, ee CBOWCTBA KoMbunmpoBanHoe 3anstue 4 IK-1.1,
Tema 11.4 Copepxanne yueOHOTO MaTepuana TIK-1.4
Pemenmue [TonsiTue norapudpmuueckoro ypasHeHnus. Onepanusi TOTEHIUPOBaHUA. Tpu
o apH(bMqueCKHX OCHOBHBIX METOIa PELICHUS JOrapu(PMUUECKIX YPaBHEHUH: (PYHKIIMOHAIBHO-
YPaBHCHUN 1 HCPABCHCTE rpaduyecKkuii, METO ] MOTEHIIMPOBAHUS, METO/ BBE/IEHUSI HOBOU NEPEMEHHOII. 8

Jlorapudmuueckre HepaBeHCTBA

KomOunnpoBanHoe 3aHsTHE

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) JIMCTAaHIIMOHH
TEXHHUKE * ITpumenenue norapudma. Jlorapupmuueckas cnupais B npupoze. Ee oro
MaTeMaTU4eCKUe CBOMCTBA 4 oOyueHus
*Pacuer coeJMHEHUH Ha CJI0KHOE COITPOTHBIICHHUE
ITpakTuueckoe 3anstue Ne 16: [lpumenenue norapudma.
Tema 11.7 Coneprxkanue y4eOHOro MaTepuasia
Pewenne 3anau. Jlorapudmuueckas GyHkius. Pemenne npocteimmx gorapuMUIecKix
Jlorapugmsl. ypaBHEHUH 2
Jlorapudmmueckas KonTponbnas padorta 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
KomOnHupoBaHHoe 3aHATHE 2 JMCTaHIIMOHH
Tema 12.2 ITpodeccroHanbHO-OPHEHTUPOBAHHOE CO/IEpKaHKe (CojiepKaHue MPUKIATHOTO oro
Onepanuy ¢ MHOXKECTBAMH | MOJTYJIs) OK-01, OK- | oOyueHus
Onepanuu ¢ MHOXeCTBaMU. Pelenne npukiaaHbIX 3a1a4 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'padsl. 4
Tema 12.4 Coneprxanue 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 3aHSATHE. 4 05, OK-06,
Tema 13.2 Copep:xaHue yueOHOro Marepuana OK-07, OK-
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CoObITHE, BEpOSTHOCTH CoBMecTHBIC M1 HECOBMECTHBIE COOBITHI. TEeopeMBbl 0 BEPOSTHOCTH CYMMBI 08, OK-09 |C
coObITus1. CIIOKeHHE coOBITHH. Y CIIOBHAsI BEPOATHOCTh. 3aBUCUMBIC M HE3aBUCUMBIE COOBITHS. TeopeMbl IK-1.1, 3JIEMEHTaMU
YMHO)KEHHUE BEPOATHOCTEH | O BEPOSITHOCTU MPOU3BEICHUS COOBITHIA. [IK-1.4 JUCTAaHIIUOHH
KombunnpoBanHoe 3ansrue 4 oro
Tema 13.3 [TpodeccrnonanbHO-OPHEHTUPOBAHHOE COCPXKAHKE (COIePIKaHNE TIPUKIIATHOTO 00yueHus
BepostHocTs B MOJTyJIsA)
npodeCCHOHATBHBIX OTHOCHTENbHAS YaCTOTA COOBITHS, CBOUCTBO €€ YCTOWYMBOCTH. CTaTUCTHYECKOE
3agavax™ omnpezaeneHue BepossTHoCTU. O1ieHKa BEPOSITHOCTH COOBITHUS
*PacueT coeJMHEHMI Ha pacTsHKEHHE (CKaThe) 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 pacnpezesieHus: AMCKPETHOM ciryyaiiHoi BeanuuHbl. Ee uncioBbie
pacrpezeneHus XapaKTePUCTHKU 4
KombunmnpoBanHoe 3ansrue
Tema 13.5 Coneprxkanue y4eOHOro Marepuasia
3agaun MaTeMaTHYeCKOn Bapuarnonnstiii psan. [Tonuron yactot u ructorpaMmma. CTaTUCTHUECKHE
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 [lepBuuHas 00paboOTKa CTATUCTUYECKUX JTaHHBIX. ['paduueckoe ux mpecTaBieHUE.
HaxoxxJieHne cpeiHUX XapaKTEepUCTHK, HAOIIOaeMBbIX TaHHBIX.
ITpaktuyeckoe 3anstue Ne 20: CocraBieHue TabJIuI U JUarpaMM Ha IPaKTUKe. 4
Tema 13.7 Coneprxanne y4eOHOro MaTtepuasa
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
CTaTUCTHKH U TEOPHU BEPOSITHOCTEH.
BEPOSATHOCTEN
Paznen 14. YpaBHeHUs 1 HEPABEHCTBA 28 OK-01,OK- | C
Tema 14.1 Conepxanue yueOHOro MaTepuasa 02, OK-03, | snemenramu
PaBHOCHIIBHOCTB PaBHOCUIIBHOCTB YpaBHEeHM U HepaBeHCTB. Onpenenenus. OCHOBHbIE TEOPEMbI OK-04, OK- | aucTtaHIMOHH
YPaBHEHUI U HEPABEHCTB. | paBHOCWJIBHBIX MEPEX0/IaX B YpaBHEHHIX U HepaBeHCTBaX. OOIIIe METOIbI 05, OK-06, | oro
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OO011re METOIBI peIIeHUsT | PeLIeHUs ypaBHEHUH: Iepexo/1 OT paBeHCTBA (PYHKIHMIT K paBEHCTBY apryMEHTOB 4 OK-07, OK- | oOyueHus
JUTSI MOHOTOHHBIX (DYHKIIMI, METOJ] Pa3JIOKEHUS Ha MHOXKHTEIIU, METO/I BBEACHUS 08, OK-09
HOBOH NMepeMEeHHOM, (YHKIIMOHATHHO-TPaPHUECKII METO] [IK-1.1,
KomOuHMpoBaHHOE 3aHATHE [1K-1.4
Tema 14.2 Copepxanne yaeOHOro MaTepuana C
I'paduueckuii meToq OO1u1rie METOBI pelIeHUs] HEPABEHCTB: IIEPEX0/1 OT CPaBHEHHS 3HAYCHUN (YHKIUI 3JIEMEHTaMU
pelleHNs ypaBHEHUH, K CPaBHEHUIO 3HAUYEHHUH apryMeHTOB AJI1 MOHOTOHHBIX (DYHKLIUH, METO] JUCTAHIIUOHH
HEPABCHCTB MHTEPBAIOB, PyHKIIMOHANBHO-Tpadudeckuil Mmetoa. I'paduyeckuii MeTos pereHus oro
yYpaBHEHHU U HEPABEHCTB 4 oOyueHus
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 ¢ mapamerpoM. [IpocTeiinre ypaBHEHHS 1 HEPABEHCTBA C TApPAMETPOM
C mapameTpaMu 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
[IpaxTuueckue 3ansTust Ne 21: Pemienue npogeccroHanbHbIX 3a/1a4 ¢ TOMOIIBIO
YpaBHEHUM.
Tema 14.6 Coneprxkanne yueOHOro MaTtepuasa
Pemenue 3anau. OO1u1rie MeTObI pelIeHus] ypaBHEHUH. Y paBHEHUs U HEPAaBEHCTBA C MOYJIEM H €
VYpaBHEHUS U HEPABEHCTBA | MapaMeTpaMu
[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. UHTerpamnus cojep:xxanue JUCHUIINHBI «MaTeMaTHKA

Homep HaunmenoBanue TeMbl yueOHOI HNuTerpanmonnas HaumeHnoBanue TeMbl KouunyecTBo
n/n aucuuminael OYJ1.03.Matemaruka AUCHHUILINHA MHTErPAMOHHON JMCIUIITHHBI 4ACOB
1 Buapl miockux GuUryp v X miomais. MJIK 01.01. OcHoBHI Tema 1.1. OCHOBEI TEXHOJIOTUH 1
[IpakTHKO-OpUEHTHPOBAHHBIE 331a4U B TEXHOJIOTMH CBAPKU U CBapKH.
Kypce reOMEeTpHUH Ha TNIOCKOCTH CBapO4YHOE 000pyI0BaHKE
2 AKCHUOMBI CTEpEOMETPHH. M/IK.01.02. Texnonorus Tewma 2.1. TeXHOTOTUYHOCTD 1
[leprieHIUKYISAPHOCTD MPSIMOM U TUIOCKOCTH, MIPOM3BOJICTBA CBAPHBIX CBapHBIX KOHCTPYKILIHA U
[apajuIeIbHOCTD JBYX IPSIMBIX, KOHCTPYKLIUH. 3aroTOBUTENbHbBIE ONEPaLUH.
MEPIEeHIUKYISIPHBIX TIOCKOCTH,
NEePIEHIUKYISIPHOCTh IIOCKOCTEN
3 Koopaunathas ninockocts. Beruucnenune MJIK 01.03. Tema 3.3. COopka aeraneit noj 1
paccTOsSHUH U IUIOMIAAeH Ha IIOCKOCTH. [ToarotoBUTENbHBIE U CBapKy C Pa3IMYHBIMU TUTIAMU
KonuuecTBeHnHble pacueTsl cOOpOYHBIE Ollepaluy Mepes KPOMOK.
CBapKOil.
4 Hcnonbs3oBaHue CBONCTB OI1.04 Tonycku u Tema 2.2. Cpencrsa usMepeHust 1
TPUTOHOMETPUUECKUX (YHKIIH B TEXHUUYECKHUE U3MEPEHUS JMHENHBIX pa3MepoB, YIIIOB U
npoeCCHOHATIbHBIX 3aJauax IJIaJKUX KOHYCOB
5 Haumensbiiee n Hanbosnbliiee 3HaUCHNE OI1.04 Jonycku u Tema 1.2 Jlonycku 1 mocaaxku 1
byHKIIMN TEXHUYECKHUE U3MEPEHMS
6 CummeTpusi B IPUPOE, APXUTEKTYpE, MJIK 01.03. Tewma 3.1. COopka uzaenuii mos 1
TEXHHUKE, B OBITY [lonroroBuTeNbHBIE U CBapKy
COOpOYHBIE OTIEPAINH TIEPET
CBapKOM.
7 Konyc u ero anementsl. CeueHne KoHyca MJIK 01.04. Kontpois Tema 4.3. CriocoObl yMEHBILIEHUS U 1
(mapanenbHOe OCHOBAHUIO U MPOXO/AsIee | KayecTBa CBAPHBIX COCTUHEHHIM npenynpexaeHus aepopmanuit
Yyepe3 BEPIINHY), KOHUYECKHE CEUEHMS. IIPU CBapKe.
Pa3BepTka KOoHyCa
8 I'eomeTpuyeCKUil CMBICI OIIPEACIIEHHOTO OI1.04 Jomycku u Tema 1.1 OcHOBHBIE CBEJICHHS O 1
unrerpana. ®opmyna Herorona - JleliOnuna. TEXHUYECKHUE U3MEPEHUS pa3Mepax u CONpSIKEHUSIX
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Pewrenue 3an1a4 Ha IpUMEHEHUE UHTErpasa
JUTSL BBIYUCTIEHUS (PU3NYECKUX BETUYUH U
mIomanei

Htoro
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3. YcaoBus peaju3zanyu NporpaMmal 001meo0pa3oBaTeJabHONH JUCIUINIIMHBI
MaremaTnka

3.1. lns peanu3anuu NporpaMMbl TMCHMUILIMHBI J0JIKHBI ObITH MPeXyCMOTPEHbI

cJieyILne cnennajibHble MOMeIIeHHUS:

Peanuzanus nporpaMMbl JUCIUIUIMHBI TPEOyEeT HAIMUKS y4eOHOTro KabuHeTa

MaTE€MaTHKH.

O6opynoBanue yueOHOro KaOMHeTa:

- IOCAJ0YHbIE MECTA 10 KOJIMYECTBY 00YyUarOLIUXCS;

- pabouee MecTo MpenoaaBaTes;

- KOMIUIEKT Y4eOHO-HATJISITHBIX TOCOOHIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUIEOMATEPUAIIOB;

- 3a/1aHMS 17151 KOHTPOJIBHBIX PadoT;

- IpO(ECCUOHAIIBHO OPUEHTUPOBAHHBIE 3aaHUS;

- MaTepuaibl SK3aMEHa.

TexHuueckue cpeacTBa 00ydeHUS:

- IEPCOHAJIbHBIN KOMIIBIOTEP C JIMLIEH3MOHHBIM ITPOIPaMMHBIM 00€CTIEUEHUEM;

- IPOEKTOP € IKPAHOM.

ObopynoBanue kaOuHeTa /1t UHBaMAo0B U i ¢ OB3 ¢ HapymieHusiMu ciyxa:

- aBTOMATHU3MPOBaHHOE pabouee MECTO YUEHUKA C HAPYILIEHUEM CIIyXa;

- CTallMOHapHas UH(pOpMaAIMOHHAS MHAYKIIMOHHAS CUCTEMa JIJIs

ca0oCbIIAIIHX.

O6opynoBanue kabuHeTa Jij1sl THBaIMAOB U Ul ¢ OB3 ¢ HapylIeHUsIMU OMOPHO-

JBUTATEJILHOIO arapara:

- 000opy0BaHKE 1Jis BUACOKOH(DEPEHIICBS3U (CEpBEp, BUICOKaAMEPa, aKyCTUUECKUE
CUCTEMBI);

- MOOMJIBHBIM KOMIIBIOTEPHBIN Ki1acc U3 HOyTOykoB HP;

- BeOKamepa;

- TOKYMEHT-KaMepa;

- IHTEPaKTUBHBIN KoMIUIeKC (MHTepakTuBHas gocka [Q Board PS S100,
kopoTkodokycHbIi mpoekTop Benq MX806ST, Hoytoyk Aser ASPIRE E5-521G-
88VM);

- kommbioTep (MoHOOJIOK) AIO A22 21.5" Intel Pentium CPU G3220 ¢
MIPETYCTAaHOBJICHHOW OMEPAIIMOHHON CUCTEMOM, MAKETOM O(DUCHBIX MPUIIOKCHUI B
KOMILJIEKTE;

- UHTEpaKTHBHAas TpUOyHa;

- ”HOPMALIMOHHBIN TEPMUHAI CO BCTPOEHHOW MHPOPMALMOHHON UHIYKIIMOHHON
IIETJIEN C CEHCOPHBIM DKPAaHOM;

- cToJ1 ¢ MUKpoaudTOM A aul ¢ Hapyienuem OJ[A.

O6opynoBanue kabuHeTa 11t MHBaNIUA0B U Jiuil ¢ OB3 ¢ HapylIeHUsIMU 3pEHUSL:

- nucrien bpaiins;

- MalllMHA CKaHUPYIOIasi ¥ YUTAIOIIas TEKCT;

- IporpaMma 3KpaHHOr0 J0CTYIa C PEYBIO U MOAAEPKKON bpaiiiis;

- 3JICKTPOHHBIA PY4YHOU YBEJINUNTEIID;

- IOPTATUBHBIN BUICOYBEINYUTEND;

39



- 000pya0BaHKE I BUICOKOH(EPEHIICBA3U (CepBep, BUACOKaMepa, aKyCTUUECKHE
CUCTEMBI - 4 IIIT.);

- MOOMJIBHBIM KOMIIBIOTEPHBIN Ki1acc u3 12 HoyTOykoB HP;

- BeOKkamepa;

- IOKYMEHT-KaMepa.

3.2 Pexomenayemasi JJuTepaTypa
1. OcHOBHBIE MEeYATHBIE H31aHUSA
1. Marematuka: ydeOnuk/ bammakoB M.U.- 2-e wm3x., crep. - M: KHOPVYC,

2019. (Cpennee npodeccroHnanbHOe 00pa3oBaHUE)

2. Maremartuka: anrebpa M Havajla MaT€MaTHYECKOTO aHalIM3a, T'€OMETpPHUS.
AnreOpa u Hayasia MmaTemMatudeckoro ananmza. 10-11 kimacc. Anmumos L. A., Konsirun
I0.M., TkaueBa M.B. u apyrue. - M: [Ipoceemienue, 2022.

3. Maremaruka: anarebpa W Hadajla MaTeMAaTUYECKOTO aHajin3a, T'C€OMETPHSL.
I'eomerpus. 10-11 knacc. Aranacsan JI.C., byry3oB B.®., Kagomues C.b. u gpyrue. -
M: Ilpocsemenue, 2022.

4. Maremartuka: ainreOpa U Hayajga MaTEeMaTHYECKOTO aHanu3a, reomeTtpus. 10—
11 kmaccel. Anrebpa u Hayasla MateMatuyeckoro aHanusa. B 2 4. Yacts 1: Yuebnuk
JUISL ydaniuxcsi o0pa3oBaTesibHbIX opraHu3aiuii (0a3oBeiil ypoBeHb)/Mopakosud A.l'.,
CemenoB I1.B.; Yactp 2. 3agauHuk Juisl ydammxcst oOpa3oBaTeIbHBIX OpraHU3alui
(6a3zoBsIil ypoBeHb)/ Mopakosud A.I'. u npyrue; noxa penakiueii Mopakosuua A.T. -
M: Muemo3una, 2022,

6. Marematuka: anrebpa W Hayaja MaTeMaTHYECKOTO aHaln3a, TC€OMETPHS.
Anrebpa u Hauana MaremaTudeckoro ananuza. 10 kinacc. Hukonbckuit C.M., ITotamnos
M.K., PemetnukoB H.H. u apyrue. - M: [Ipocsemenue, 2023.

/. MaremaTtuka: anrebpa M Hayajga MaTeMaTHYECKOrO aHalu3a, T'€OMETpHS.
Anrebpa u Hauaja MaremaTudeckoro ananuza. 11 kmacc. Hukonbckuit C.M., ITotamnos
M.K., PemetnukoB H.H. u apyrue. - M: [Ipocsemenue, 2022.

8. Maremaruka: anrebpa W Hadala MaTeMAaTUYECKOTO aHajin3a, T'E€OMETPHSL.
I'eomerpus.10-11 kmacc. IloropenoB A.B. Maremaruka: anrebpa u Hayaia
MaTeMaTH4eCcKoro ananusa, reomerpus. ['eomerpusa.10-11 knacc. Iloropenos A.B. -
M: IIpocsemienue, 2023.

9. Marematnka: anreOpa W Havajla MaTeMAaTHYECKOTO aHaiu3a, TEeOMETpPHS.
I'eomerpus. 10 kmacc. AmexcanapoB A.Jl., Bepunep A.JL, Psokuxk B.M. - M:
[Tpocsemienne, 2023.

10. Maremaruka: anreOpa ¥ Hadajla MaTEMAaTHYECKOTO aHaIHM3a, TeOMETPHS.
I'eomerpus. 11 kmacc. AnekcangpoB A.[., Bepnep A.JL, Peoxkuxk B.M. - M:
IIpocgemnienue, 2022.

11. Marematuka: anreOpa ¥ Hadaja MaTeMaTUYECKOTO aHaINM3a, TEOMETPHSI.
10 knacc. Bepuep A.JL., Kapn A.Il. M3natensctBo "IIpocBenienue".
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12. Martematuka: anreOpa ¥ Havajla MaTeMaTHYECKOTO aHajIn3a, T€OMETPHs
11 xnacc. Bepuep A.JIL., Kapn A.I1. 3gaTensctBO "IIpocBemnienue".

13. Marematuka: anreOpa M Hayajga MaTeMaTUYECKOro aHaIW3a, FeOMETPUS.
AnreOpa u Hauajla MaTeMaTUYeCKOTo aHam3a (B 2 yacTsax) (B 2 yactax). 10-11 kmacc.
Yacte 1: Mopakosuu A.I'., Cemenos I1.B.; Hacts 2: Mopakosuu A.I'. u apyrue; mnoj
penakiueit Mopakosuua Al'. "MOLl MHEMO3HNHA".

14, Maremartuka: anreOpa M Hayajga MaTeMaTHUYECKOrO0 aHaJIW3a, FEOMETPUS.
Anrebpa u Hayana marematudeckoro aHanusa. 10 xmacc. Mypasun I'.K., MypaBuna
O.B. U3parensctBo "[IpocBemienue".

15. Marematuka: anreOpa ¥ Hayaja MaTeMaTUYECKOro aHalIW3a, FEOMETPHS.
Anre0Opa u Hauana MareMmaruueckoro aHanmza. 11 kmacc. Mypasun I'.K., MypaBuHa
O.B. U3parensctBo "lIpocsemenue".

16. Marematuka: anreOpa M Hayajga MaTeMaTUYECKOro aHaln3a, FEOMETPUS.
I'eomerpusa. 10 xmacc. CmumpHoB B.A., CmwmprHoBa .M. "HznmarenscTtBo
"[IpocBemienue".

17. MareMatuka: anreOpa W Hayajga MaTeMaTUYECKOro aHaIn3a, FeOMETPHS.
I'eomerpus. 11 xkmacc. CmupnoB B.A., CwmupnHoBa WM.M. MH3narenscTBO
"IIpocBemienue".

18. Maremaruka. ['eomerpus. 10 kmacc. Mepsisik A.l'., Homuposckuii /[.A.,
[Tononckuit B.b., SAAxup M.C.; nox penakumen Ilomonmbckoro B.E. M3partenscTBO
"[IpocBemienue".

19. Marematuka. ['eomerpus. 11 kmacc. Mep3snsak A.l'., Homuposckuit JI.A.,
ITonmonckuit B.b., Sxup M.C.; non penakuueit Ilomonsckoro B.E. "N3narenbcTBO
"IIpocBemienue".

20. MareMartuka: anreOpa W Hadajga MaTeMaTUYECKOro aHaM3a, TEOMETPHSI.
AnreOpa u Havasia mMaTematudeckoro ananusa. 10 xmacc. Bunenkun H.A., NBamies-
Mycaros O.C., HIBapudypa C.1. "MOL] MHEMO3MHA".

21 . Maremaruka: anreOpa W Hadajla MaTEMaTUYeCKOrOo aHalin3a, TeOMETPHUS.

Anrebpa 1 Hayana Marematudeckoro aHanmsa. 11 kmacc. Bunenkun H.S., MBamies-
Mycaros O.C., llIBapnoypa C.1. "MOI] MHEMO3MNHA

2. DJIeKTPOHHbIE U31aHNS
1. Beepoccutickue natepuer-omumnuansl. - URL: https://online-olympiad.ru /
(mara obpamenust: 12.07.2022). - TekcT: 27E€KTPOHHBIN.
2. Enunas xomnekius nudpoBbix oOpazoBaTeiabHbIX pecypcos. - URL:
http://school-collection.edu.ru_(mara oopamenus: 08.07.2022). - Tekcrt:
AIEKTPOHHBIN.
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http://school-collection.edu.ru/

3. HNudopmanmonnas cucrema «EquHoe 0KHO JocTyna K 00pa3oBaTeIbHbIM
pecypcamy». - URL: http://window.edu.ru/ (mara obpamenus: 02.07.2022). - TekcrT:
3JICKTPOHHBIMN.

4. Hayunast anekrponnas oubmmoreka (HOB). - URL: http://www.elibrary.ru
(mara obpamenus: 12.07.2022). - TekcT: 37eKTPOHHBIH.

5. OTkpoIThIN KOUTEMK. MaTemaruka. - URL: https://mathematics.ru / (mata
oOpamenus: 08.06.2022). - TekcT: 31eKTPOHHBIN.

6. [ToBTOopuMm matematuky. - URL: http://www.mathteachers.narod.ru / (nara
obOpamenust: 12.07.2022). - TekcT: 2JIeKTPOHHBIMN.

1. CrpaBoYHMK 10 MaTeMaTUKE JJIs IKOJbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (zara oopamenus: 12.07.2022). -
TekcT: 2IEeKTPOHHBIMN.

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

9.DenepanpubIi TopTan «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: 3JCKTPOHHBIH
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4. KoHTPOJIb M OlleHKA Pe3yJ1bTATOB 0CBOEHHs 0011e00pa3oBaTeIbHOM
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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Oo6mas/mpogeccuonanbuas | Paznen/Tema Tun oueHoYHbIX Cnenudu
KOMIIE€TEHI[HS MepONPUsITUSI Ka
OK 01. Beibupats criocoOb1 P1,Temal.1,1.2,1.31I- | TectupoBanue VcranapauBaeTcs
perieHus 3ana4y 0/Cl, 14,1516 VeIl onpoc C y4yeTom
npodeCcCuOHAITBHON P2, Temn 2.1, 2.2, 2.3, MaremaTuuecKuid | UHIUBUAYAJIbHBIX
JEeSTEIbHOCTH 2.4,2.511-0/c, 2.6 JUKTAHT NICUXO(PHU3NIECKUX
MPUMEHUTETBHO P 3, Temsr 3.1, 3.2, 3.3 II- | UnguBuayanbHas | 0COOCHHOCTEH
K pa3jIM4HbIM KOHTEKCTaM o/c, 3.4 camocrosTenpHas | (YCTHO,
P4, Temr1 4.1,4.2,4.3, pabora IMMCHbMEHHO Ha
44,45, 4.6,4.7 I1-o/c, [Ipencrasnenue Oymare,
48,4.9,4.10,4.11 pe3yabTaToOB IMMCHMEHHO Ha
P 5, Temrr 5.1, 5.2 MPAaKTUYECKUX KOMIIBIOTEPE, B
P 6, Temr1 6.1, 6.2, 6.3, pabort dhopme
6.4, 6.5, 6.6, 6.7 II-o/c, 3amura TECTUPOBAHUS U

6.8,6.9, 6.10 IT-o/c, 6.11
P7,Tems 7.1,7.2,7.3,

TBOPYECKUX padboT
3amura

T.IL.).

7.4,7.5,7.6,7.711- WHJUBUYAJIbHBIX

0/c,7.8,7.9, 7.10 IT-o/c, IPOCKTOB

7.11,7.12, 7.13, 7.14, KontposnbHas

7.15,7.16, 7.17 paborta

P 8, Temmnr 8.1, 8.2, 8.3, Brmonnenue

8.4, 8.5, 8.6 K3aMEHAIMOHHBIX

P9, Temn1 9.1, 9.2, 9.3, 3aJJaHui

9495

P 10, Temsr 10.1, 10.2,

10.3,10.4

P11, Temsr 11.1, 11.2,

11.3 IT-o/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 I1-o/c,

13.6

P 14, Temnr 14.1, 14.2,

14.3, 14.4, 14.5 T1-o/c,

14.6
OK 02. Ucnonp30BaTh P1,Temal.1,1.2,1.31I- TectupoBanue VcranapauBaeTcs
COBPEMEHHBIE CPENICTBA o/c,14,15,16 YcTHBIN onpoc C Y4eTOM
MONCKa, aHaInu3a U P2, Temn 2.1,2.2,2.3, MaremaTuyecKuid | UHIUBUAYAJTbHBIX
UHTEPIIPETALNH 2.4,2.51I-0/c,2.6 JUKTAHT NCUXO(PHU3UUECKUX
nHpopManuu, u P 3, Temsr 3.1, 3.2, 3.3 II- | UnguBunyanbpHas | 0COOCHHOCTEH
MH(pOPMalOHHbIE o/c, 3.4 camocTrosTenpHas | (YCTHO,
TEXHOJIOTHH JIJTS P4, Temr1 4.1,4.2,4.3, paborta MMCBMEHHO Ha
BBIIIOJIHEHUS 33124 44,45, 4.6,4.7 IT-o/c, [IpencraBnenue Oymare,
npodecCuoHAITBHON 48,4.9,4.10,4.11 pe3yabTaToOB MMUCHLMEHHO Ha
IEeSATENBbHOCTH PS5, Temst 5.1, 5.2 MPAKTUYECKUX KOMIIBIOTEPE, B

P 6, Tems1 6.1, 6.2, 6.3, pabort dhopme

6.4, 6.5, 6.6, 6.7 I1-o/c, 3ammra TECTUPOBAHUS U

6.8, 6.9, 6.10I1-o/c, 6.11

TBOPYECKUX pabOT

T.IL.).
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P7, Temm 7.1,7.2,7.3, 3ammra

7.4,7.5,7.6,7.711I- VH]IMBUTyaJIbHBIX

0/c,7.8,7.9, 7.10 Il-o/c, MIPOCKTOB

7.11,7.12,7.13, 7.14, Kontponbnas

7.15,7.16, 7.17 pabora

P &, Temsnr 8.1, 8.2, 8.3, Brimonnenue

8.4,8.5, 8.6 3K3aMEHAIIMOHHBIX

P9, Temn1 9.1, 9.2, 9.3, 3ajaHui

9.4,9.5

P 10, Temsr 10.1, 10.2,

10.3,104

P11, Temsr 11.1, 11.2,

11.311-0o/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 I1-o/c,

13.6

P 14, Temur 14.1, 14.2,

14.3, 14.4, 14.5 T1-o/c,

14.6
OK 03. [lnmanupoBath 1 P 1, Temal.1,1.2,1.311- | TectupoBanue YcranaBiauBaeTcCs
peaim30BBIBaTHL COOCTBEHHOE | 0/C, 1.4, 1.5, 1.6 VYcrHbIl onpoc C y4eToM
po¢eCCUOHAIBHOE U P2, Temn 2.1, 2.2, 2.3, MareMaTtuueckuili | UHAUBUIYaJIbHbIX
JINYHOCTHOE Pa3BUTHE, 2.4,2.51I-o0/c, 2.6 JTUKTAHT MCUXO(PU3UUECKIX
MpEANPUHUMATEIBCKYIO P 3, Temsr 3.1, 3.2,3.3I1- | UnauBuayanbHas | ocOOEHHOCTEH
JeSITENIbHOCTD B o/c,3.4 camocrositenbHas | (YCTHO,
npodeccuoHanbHOM chepe, P4, Temnr 4.1,4.2,4.3, pabora IIMCBMEHHO Ha
HCIIOJIL30BaTh 3HAHHUS I10 4.4,4.5,4.6,4.7 11-o/c, [Ipencrasnenue Oymare,
¢unancoBoii rpamotHocTH B | 4.8, 4.9, 4.10, 4.11 pE3yJIBTaTOB IIMCBMEHHO Ha
Pa3JIMYHBIX JKU3HEHHBIX P 5, Temrr 5.1, 5.2 MPAKTUYECKUX KOMIIBIOTEPE, B
CUTYyaLUSIX P 6, Temr1 6.1, 6.2, 6.3, paboT dbopme

6.4, 6.5, 6.6, 6.7 I1-o/c, 3amura TECTUPOBAHUS U

6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Temn 7.1,7.2,7.3,
7.4,7.5,7.6,7.71I-
0/c,7.8,7.9, 7.10 II-o/c,
7.11,7.12, 7.13, 7.14,
7.15,7.16, 7.17

P 8, Temmur 8.1, 8.2, 8.3,
8.4,85, 8.6

P9, Temr1 9.1, 9.2, 9.3,
9.4,9.5

P 10, Temsr 10.1, 10.2,
10.3,10.4

P11, Temer 11.1, 11.2,
11.311-0/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,

TBOPYECKUX paboT
3ammra
VHIUBUIYaJIHbHBIX
MIPOEKTOB
Kontponbhas
pabota
Brmonaenne
9K3aMCHAIIMOHHBIX
3aJaHuN

T.IL.).
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13.3,13.4, 13.5 I1-o/c,
13.6
P 14, Tems! 14.1, 14.2,
14.3, 14.4, 14.5 TI-o/c,
14.6

OK 04. O¢ddexruBHO
B3aMMOJICHCTBOBATh U
paboTaTh B KOJUICKTUBE U
KOMaH/1e

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

P2, Temn 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, Temr1 4.1,4.2,4.3,
44,45, 4.6,4.711-0/c,
48,49, 4.10,4.11

P 5, Temnr 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,

TectupoBanue
VYcerHblii onpoc
MareMaTH4eCKUi
JAKTAHT
NupuBunyanbHas
CaMOCTOSTENbHAS
paborta
[IpencraBnenue
pe3yabTaToOB
MPAKTUYECKUX
pabort

3ammra
TBOPYECKHUX paboT
3ammra

VYcranaBpiauBaeTcs
C y4eTOM
WHIABUTYyaIbHBIX
MCUXO(DU3HUCCKUX
oco0eHHOCTEH
(ycTHO,
MMHUCHbMEHHO Ha
Oymare,
MHUCHMEHHO Ha
KOMITBIOTEpE, B
dbopme
TECTUPOBAHUSA U
T.IL.).

7.4,7.5,7.6,7.711- WHIUBUTYaTbHBIX

0/c,7.8,7.9, 7.10 IlI-o/c, IIPOCKTOB

7.11,7.12,7.13, 7.14, Kontponbnas

7.15,7.16, 7.17 pabora

P &, Temsur 8.1, 8.2, 8.3, Brmmonnenue

8.4,8.5, 8.6 3K3aMEHAIIMOHHBIX

P9, Temr1 9.1, 9.2, 9.3, 3aJaHuit

9.4,9.5

P 10, Temsr 10.1, 10.2,

10.3,104

P11, Temmr 11.1,11.2,

11.311-0/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, Temnr 14.1, 14.2,

14.3, 14.4, 14.5 IT-o/c,

14.6
OK 05. OcyiecTBasiTh P1,Tema 1.1, 1.2, 1.31I- | TectupoBanue VcranaBiauBaeTcs
YCTHYIO ¥ TUCBMEHHYIO o/c,14,15,1.6 VYeTHbI onpoc C y4ETOM
KOMMYHUKAIHIO Ha P2, Temn 2.1,2.2,2.3, MaremaTuueckuii | UHAMBHUAYaJIbHbBIX
rOCYJIapCTBEHHOM S3bIKE 2.4,2.51I1-o0/c, 2.6 JIUKTaHT MCUXO0(U3HIECKIX
Poccuiickoit denepanuu ¢ P 3, Temst 3.1, 3.2, 3.3 11- | UanuBunyansHas | ocoOeHHOCTEH
y4eToM ocoOeHHOCTeN o/c,3.4 camocrosiTenbHas | (YCTHO,
colualibHOro U KynabTypHoro | P 4, Temsi 4.1,4.2, 4.3, pabota MIMCBMEHHO Ha
KOHTEKCTa 44,45, 4.6,4.7 I1-o/c, [Ipencrasnenue Oymare,

48,49, 4.10,4.11 pe3yabTaTOB MUCEMEHHO Ha

P 5, Temsr 5.1, 5.2 MPAKTUYECKUX KOMIIBIOTEPE, B

P1,Temal.1,1.2,1.311- | pabGor dbopme

o/c,1.4,15,1.6 3amura TECTUPOBAHUS U
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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, Temr1 4.1,4.2,4.3,
44,45, 4.6,4.7 IT-o/c,
48,49, 4.10,4.11

P 5, Temrr 5.1, 5.2

P 6, Tems! 6.1, 6.2, 6.3,
6.4,6.5, 6.6, 6.7 I1-o/c,
6.8,6.9, 6.10 I1-o/c, 6.11
P7, Temn 7.1,7.2,7.3,
7.4,7.5,7.6,7.711I-
0/¢,7.8,7.9, 7.10 IT-o/c,
7.11,7.12,7.13, 7.14,
7.15,7.16, 7.17

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

P9, Temn1 9.1, 9.2, 9.3,
9.4,9.5

P 10, Temsr 10.1, 10.2,
10.3,104

P11, Temer 11.1, 11.2,
11.311-0/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, Temn 14.1, 14.2,
14.3,14.4, 14.5 I1-o/c,
14.6P 9, Temn1 9.1, 9.2,
9.3,9.495

P 10, Temsr 10.1, 10.2,
10.3,104

P11, Temmr 11.1,11.2,
11.311-0/c, 11.4,11.5,
11.6 IT-o/c, 11.7

P12, Temnr 12.1, 12.2,
12.3

P 13, Temnr 13.1, 13.2,
13.3, 13.4, 13.5 IT-o/c,
13.6

P 14, Temnr 14.1, 14.2,
14.3, 14.4, 14.5 I1-o/c,
14.6

TBOPYECKUX pabOT
3amura
WHIUBUIYaJIbHBIX
MIPOEKTOB
KonTposbnas
paborta
Brinonnenue
9K3aMEHAIMOHHBIX
3aJaHUuN

T.IL.).

OK 06. IIposBasaTs
rpakTaHCKO-
NaTPUOTUYECKYIO TIO3ULIHIO,
JIEMOHCTPUPOBATH
OCO3HAHHOE MOBEJICHUE Ha

P1,Temal.1,1.2, 1.3 1I-
o/c,1.4,15,1.6

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

TectupoBanue
VYeTHbI onpoc
MareMaTU4eCKUi
JUKTaHT
NupuBunyanbHas

YcraHaBiuBaeTCs
C y4eToM
HWHAUBHUIYAJIbHBIX
MCUXO0(U3HIECKIX
0COOCHHOCTEH
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OCHOBE TPaJUIIMOHHBIX P 7, Temn 7.1,7.2,7.3, camocTosTeNnbHas | (YCTHO,
00IIIEYETOBEYECKUX 7.4,7.5,7.6,7.7II- paborta MMMCBMEHHO Ha
LIEHHOCTEH, B TOM YHCJIE C 0/c,7.8,7.9, 7.10 Il-o/c, [IpencraBnenue Oymare,
y4€TOM rapMOHU3AIUU 7.11,7.12,7.13, 7.14, pe3yabTaToOB MMMCbMEHHO Ha
MEXHAIIMOHAJIBbHBIX U 7.15,7.16, 7.17 MPAKTUYECKUX KOMITBIOTEPE, B
MEXPEITUTHO3HBIX P 8, Temnr 8.1, 8.2, 8.3, pabor dbopme
OTHOIIIEHUH, TPUMEHSTh 8.4,8.5, 8.6 3amura TECTUPOBAHUS U
CTaH1apThl P 14, Tems! 14.1, 14.2, TBOPYECKUX paboOT | T.IL.).
AHTUKOPPYILIMOHHOTO 14.3, 14.4, 14.5 T1-o/c, 3amnura
HOBEACHUSA 14.6 WHJIMBUTYaIbHbBIX
MIPOCKTOB
Kontposbnas
paborta
Brmmonnenue
9K3aMCHAIIMOHHBIX
3aJaHui
OK 07. CogneiicTBOBaTh P 1, Temal.1,1.2,1.311- | TectupoBanue YcranaBiauBaeTcs
COXPAHCHHUIO OKPYXKAIOICH o/c,14,15,1.6 YCTHBIN ompoc C y4eToM
cpensl, pecypcocoepexenuto, | P 2, Temsr 2.1, 2.2, 2.3, MareMatuueckuil | UHAUBUIYaJIbHbIX
MPUMEHSTH 3HAHUS 00 2.4,2.511-0/c,2.6 JTUKTaHT MCUXO(PH3NIECKUX
H3MEHEHHUH KJIMMaTa, P 3, Temst 3.1, 3.2, 3.3 1I- | UunuBunyansHas | ocoOeHHOCTEH
MIPUHITUITBI OEPEHKITNBOTO o/c, 3.4 camocrosiTenpHas | (YCTHO,
npou3BoACcTBa, d3pdekTuBHo | P 4, Temui 4.1, 4.2, 4.3, pabora IMMCHbMEHHO Ha
IEHCTBOBATH B 44,45, 4.6, 4.7 I1-o/c, [IpencraBnenue Oymare,
Ype3BhIYAIHBIX CUTYAIHSIX 48,4.9,4.10,4.11 pe3yJIbTaToB IMMCHMEHHO Ha
P 5, Temrr 5.1, 5.2 MPAKTUYECKUX KOMITIBIOTEPE, B
P 6, Tems1 6.1, 6.2, 6.3, paboT dbopme
6.4, 6.5, 6.6, 6.7 I1-o/c, 3amura TECTUPOBAHUS U

6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Temnr 7.1,7.2,7.3,
7.4,7.5,7.6,7.711I-
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, Temsrl 8.1, 8.2, 8.3,
8.4,85, 8.6

P9, Temn1 9.1, 9.2, 9.3,
9.4,9.5

P 10, Temsr 10.1, 10.2,
10.3,10.4

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

P12, Temnr 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 IT-o/c,
14.6

TBOPYECKUX paboT
3amura
WHJUBUYAJIbHBIX
MIPOEKTOB
KoHnTponbHas
paborta
Brinmonnenue
9K3aMCHALIMOHHBIX
3aJaHui

T.IL.).

IIK 1.1. YuraTs ueprexu

P1,P2,P3,P4,P5,P6,

TectupoBanue

VYcTanaBnnuBaeTcs
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CpeAHEN CI0KHOCTU U
CJIOKHBIX CBAPHBIX
METaJJIOKOHCTPYKIIHH.

IIK 1.4. IlogrorasnuBaTth U
MIPOBEPSITH CBAPOUHBIE
MaTepHuabl sl pa3IMYHbIX
CIOCOOOB CBapKH.

P7,

P8, P9, P10,P11,P 12,
P 13,

P 14 (Bce TeMbl KOTOpBIE
BKJIIOYAIOT ceOsl JaHHbIE

pazienbl)

VYcerHblii onpoc
MaremaTudeckui
JAKTAHT
NunuBunyanbHas
CaMOCTOSTENbHAS
paborta
[IpencraBnenue
pe3yabTaToOB
MPAKTUYECKUX
pabor

3amura
TBOPYECKUX paboT
3amura
WHIUBUTYaTbHBIX
IIPOCKTOB
KoHntponbhas
pabora
Brmonaenune
9K3aMEHAIIMOHHEIX
3aaHUuN

C y4eToM
WH/IUBUTyaTbHBIX
MICUXO(PH3UIECKUX
0COOCHHOCTEH
(ycTHO,
MUCHbMEHHO Ha
Oymare,
MUCHbMEHHO Ha
KOMIIbIOTEPE, B
dbopme
TECTHPOBAHUS U
T.IL.).
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