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Pa6ouas nporpamma ydyeOHoro npeamera OJ]b.02 Martemaruka pa3paboTaHa Ha OCHOBE
(beneparbHOTO TOCYIaPCTBEHHOT'O 00pa30BaTEIbHOTO CTAaHIAPTa CPEIHETO MPOPECCHOHATHLHOTO
obOpazoBanusi mo cnemuansHocTu 44.02.01 JlomkonpHOe oOpa3oBanue (mamee — CIIO),
YTBEPKACHHOT 0 Iprka3zoM MuHucTepcTBO mpocelieHus Poccuiickoit ®deneparuu ot 17 aBrycra
2022 1. Ne743, 3apeructpupoBanHoro MunucrepctBoM roctuiiun Poccuiickoit @eneparyn (Ne
70195 ot 22 cents6ps 2022 r.), B COOTBETCTBUHU C IpodeccnoHaIbHBIM cTanaapToM «Ilegaror»
(memaroruveckast [ TENbHOCTh B IOMIKOJILHOM, HA4adTbHOM 00I1IeM, OCHOBHOM OOIIEM, CpeTHEM
oOuieM 00pa30BaHMU; BOCHUTATENb, YUUTENh), YTBEPKACH MpHUKa3oM MuHHCTEpPCTBA Tpyda U
couunanbHoM 3amuThl Poccuiickoit @enepannu ot 18 okTsa6ps 2013 NeS544H, «O0 yTBepKACHUU
npodeccuonanbHoro cra"gapra «llemaror (memaroruueckas —JesTENbBHOCTb B cepe
JIOUIKOJIBHOTO, HAayaJbHOTO OOILETro, OCHOBHOTO OOIIEro, CpeiHero oOImero oOpa3oBaHUs)
(BociuTaTeNbh, yUUTENH)» (3aperucTpupoBad MunuctepcTBoM roctutiuu Poccuiickoit deneparum
6 nmexabps 2013r., peructparmonnsiii Ne 30550), ¢ wW3MEHEHUSIMU, BHECEHHBIMU MPHUKA30M
MuHuncrepeTBa Tpyna U conuanbHou 3anmTel Poccniickoit @enepannu ot 5 aBrycrta 2016r. Ne
422u (3apeructpupoBad MunucrepctBoM roctuiun Poccuiickoit deneparuu 23 aBrycra 2016r.,
peructpanonHslii Ne 43326)

a TaK)K€ B COOTBETCTBUU C HOPMATUBHO-TIPABOBBIMU aKTAMMU:

1) ®enepanbubiii 3aK0H OT 29 nexadps 2012 r. Ne273-D3 «O06 obpazoBanuu B Poccuiickoii
denepaununy;

2) Ilpukaz MunuctepctBa mpocsemierus Poccuiickoit @enepanuu ot 24.08.2022 No 762
"O6 yTBepKIEeHUU MOPSIAKA OPTAHU3AIMH U OCYILECTBICHHS 00pa30BaTeIbHON ACSITEILHOCTH IO
00pa3oBaTeIbHBIM IIpOrpaMMaM CpeIHEro MpodhecCHOHaTLHOTO 00pa3oBaHus"

3) Ilpuka3 Munnpocemienust Poccun ot 8 Hos0ps 2021 r. Ne 800 «OO0 yTBep)neHHH
[Topsinka mpoBeneHHMs] TOCYAApPCTBEHHOM WMTOrOBOM aTTECTalldd 10 00pa30BaTENIbHBIM
porpamMmam CpeaHero npopecCHOHATBLHOI0 00pa30BaHUY;

4) IIpuka3z MunuctepcTBa npocsemenus Poccuiickoit deneparuu ot 14 oxtsaopst 2022 r. N
906 "OO yTBepkKICHUM TMOpPsAKA 3aMOJHEHHS, y4e€Ta U BbIJAYU JIUIJIOMOB O CpEIHEM
npodeccroHaIbHOM 00pa30BaHUU U UX JTyOJIUKaTOB";

5) Ipuka3 Munobpuayku P® Ne 885, Munnpocseumeans PO Ne 390 or 05.08.2020 "O
MPAKTUYECKOM MOATOTOBKE O0yJaromuxcs',

6) Ilpuka3 MwunoOpHayku Poccum ot 17 mas 2012 1. Ne 413 «OO0 yTBepKIAcHUU
(denepaabHOr0  rocyJapCTBEHHOro  00pa30oBaTENIbHOTO  CTaHAapTa  CpeaHero  olmiero
00pa3oBaHuUs» C U3MEHEHUSAMH U JIOMOJIHEHHUSIMU OT: 29 nexabps 2014 r., 31 nexabps 2015 r., 29
utons 2017 r., 24 centsa6ps, 11 nekadps 2020 r., 12 aBrycra 2022 1.5

7) Tlucemo Munnpocsemenus Poccum ot 01.03.2023 Ne 05-592 «O HamnpaBiieHHH
pexkomMeHaanuii» (BMecte ¢ PekomenaanusaMu o peanusaluy cpegHero oomero oopa3oBaHus B
mpeaenax  OCBOGHHST — 00pa3oBaTENbHOM  MPOTPaMMBI  CPEAHEro  Mpo(eCCHOHATHLHOTO
oOpazoBaHus);

8) VYcraB rocymapCTBEHHOrO OOJDKETHOTO TPO(ECCHOHAIBLHOTO 00pa30BaTEIbHOTO
yapexaeHuss PecnyOnuku  Agpires «AIBITEHCKMA TIE€AaroruvyeckKuid  KOJIEHK UM,  X.
AHpnpyxaeBay;

9) VYueOHBIi IUIAH TPOTrpaMMbl IMOJTOTOBKH CIHEIHATUCTOB CPEAHEro 3BEHa 110
CIIENUATILHOCTH  CpelHero  mpodeccuoHanbHoro obpaszoBanus 44.02.01  JlomxkonbHOE
o0Opa3oBaHUsl.

Paspabotunk: ['ocymapcTBeHHoe Oro/keTHOE TMpodeccuoHambHoe 00pa3zoBaTeNbHOE
yupexaeHue Pecryonnku Anbirest «ABITEUCKUN MTe1arornuyecKuil KoUK uM. X. AHIpyxaeBay

Cocrapurenu: [llumxosa 3.P., HoBukora E.B., Bepauroposa N.YO., Annaxsepasa A.A.,
npernojaBatenn ['ocynapcTBEHHOro OIOKETHOrO NPOQEeCcCCHOHAIBHOIO 00pa3oBaTEIbLHOIO
yupexxaenusi PecnyOnuku  Anpiress  «AAbITEMCKUI  Menarorndeckuil  Koiemk uM.  X.
Anppyxaesay.
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1. OBIIAA XAPAKTEPUCTUKA PéBO‘IEfI ITPOI'PAMMBI
OBHIEOBPA30OBATEJIBHOU JUCHUIIJINHBI

1.1 Mecro o0meo0pa3oBaTeIbHON JUCHUILIMHBI B CTPYKType 00pa3oBaTebHOM
nporpammsbl CI1O

Oo6meoOpazoBarenpHas nucimmuinaa OJ]b.02 Martematuka siBisieTcss 00s3aTENbHOU
4acThl0 00I1e00pa30BaTEILHOTO IIUKJIa OCHOBHOH MpO(ecCHOHANBHOW 00pa30BaTeIbHOU
MpoOrpamMMBbl  CPETHETO  MPOo(ecCHOHANFHOTO 00pa30BaHUS — MPOTPAMMBI  MOJTOTOBKH
CIEIMaNCTOB cpenHero 3BeHa B coorBercTBUM ¢ DPI'OC mo cmenuansHocTH 44.02.01
JlomkonpHOE 0Opa3oBaHUeE.

1.2. lenu M mjiaHupyeMble pe3yJbTaThbl 00y4YeHUS] MO 001e00pPa30BaTEIbLHOI
AUCHHIIAHE:

1.2.1. lean 001meo6pa3oBaTeIbHOM U CIUIIHHBI

['maBHOM 1enBI0 0OmIeoOpazoBaTenpHOr auctuumasl OJ[5.02 MatemaTuka sBisieTcst
dbopMupoBanre y OOYdYalOIIMXCS YBEPEHHOCTH B IIEHHOCTH O0Opa3oBaHUs, 3HAYUMOCTHU
MaTeMaTUYEeCKUX 3HAHUM IS COBPEMEHHOro KBaJU(UIIMPOBAHHOIO CIHEIHUAIUCTa MPH
OCYIIECTBIICHUHN €ro Mpo(ecCHOHATBHON IesSTENBHOCTH, €CTECTBEHHO-HAYYHONH TPaMOTHOCTH,
OBJIQJICHUE CHEIUPUUECKOW CHUCTEeMOM MaTEeMaTHYECKUX TIOHATHHA, TEPMHUHOJIOTHEH W
CHUMBOJIMKOM, OCHOBHBIMU MaTE€MAaTUUYECKUMH TEOPHUSIMHU, 3aKOHAMHU, 3aKOHOMEPHOCTSIMHU.

Conepkanre mporpammbl obmeoOpaszoBarenbHol auctuminabl OJ1b.02 MatemaTtuka
HaIpaBJICHO Ha JIOCTUKEHUE CIIEIYIONTUX 1IeJICH:

® (GopMUPOBaHHE ECTECTBEHHO-HAYYHOU TPAMOTHOCTH;

® OBJaJicHUE CreUU(PUUECKON CUCTEMON MaTeMaTHYECKUX MOHSITUH, TEPMUHOJIOTHEN U
CUMBOJIUKOM;

® OCBOEHHUE OCHOBHBIX MATEMAaTHUYECKUX TEOPHIl, 3aKOHOB, 3aKOHOMEPHOCTEN;
® (hopMUpOBaHHE YMEHUS PEIIaTh MATEMATHUECKHE 33191 PA3HBIX YPOBHEH CI0KHOCTH.

1.2.2. [Inanupyemble pe3yabTaThbl 00y4eHHs M0 0011e00Pa30BaTeJIbHON AUCHUILIHHE
B coorBeTcTBUM ¢ ®I'OC CIIO u Ha ocHoBe ®T'OC COO
Ocoboe 3nauenue qucuuiuiHa uMmeet npu GopmupoBannu OK u TTIK



HaunmenoBanue u Koj
KOMIIeTeHINH

HHaHI/IpyeMLIe pe3yJabTaThbl

Oomrue

I[]/ICIII/IHJII/IHaprIe

OK 01. BsiOupare crocoOs
pereHus 3aja4
npogeccroHaTbHOM
JESITENBbHOCTH TPUMEHUTEIHHO
K pa3IM9HBIM KOHTEKCTaM

- TOTOBHOCTh K TPYIYy, OCO3HaHHE IIEHHOCTH
MacTepcTBa, TPya0I00ue;

- TOTOBHOCTh K aKTUBHOM JEATCIHHOCTH
TEXHOJIOTUYECKOMN 51 COLMATLHOM
HaIPaBJIECHHOCTH, CIIOCOOHOCTh HHUIIUUPOBATH,
IUIAHUPOBATh W CAMOCTOSITENIBHO BBIMOJIHSATH
TaKylo JIeSITeIIbHOCTB;

- UHTEpEC K pa3IUnYHBIM
npodecCuoHaNIBHON NEATEILHOCTH,
OBnajeHue  yHUBEpCAJIbHBIMHU
MM03HABATEJIbHBIMU JACHCTBUSIMH:

a) 0a30BbIC JTIOTHYECKHUE JICHCTBHS:
- caMocTosTeNnbHO  (opmMyaupoBaTh U
aKTyaJIM3UpOBATh IPOOIIEMY, pacCCMATPUBATH €€
BCECTOPOHHE;

- YCTaHaBJIUBATh CYIIECTBEHHBIM MPU3HAK WIH
OCHOBAHUS IIJIsi CpaBHEHUS, KIaCCH(PUKALMA U
00001IeHHS;

- OmpeaessaTh LEIH ACSTEIbHOCTH, 3a]laBaTh
napamMeTpbl U KpUTEPUHU UX JTOCTHKCHHUS;

- BBIABJISITh 3aKOHOMEPHOCTU U IPOTUBOPEYUHS B
paccMaTpUBaEMBbIX SIBICHUSX;

- BHOCUTb KOPPEKTHUBBI B JEATECIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IEJISM,
OIIEHUBATh PUCKHU MOCIEACTBUI IEATEILHOCTH,
- pa3BUBaTh KpEATHBHOE MBINIJICHUE TIPU
pEIlIeHNH KU3HEHHBIX MPOOJIeM

0) 0a30BBIC UCCIEAOBATEIBCKUE ACHCTBUSA:

cepam

y4eOHBIMU

- BJIAJIETh HaBbIKaMU yuebHo-
HCCJIE0BATEIBCKON u MIPOEKTHOMN
JEATENBHOCTH, HaBbIKaMU paspeleHus
po0em;

-BJIIa/IETh METOJIAaMH JIOKA3aTeIbCTB, AJITOPUTMAMH PEIICHHS 33j1ad;
yMeHHe (OpMyIHpOBaTH OIpPEACICHUS, aKCHOMBI W TEOPEMBI,
MPUMEHSTh WX, MPOBOJAUTH JOKA3aTEIbHBIC PACCYKACHUS B XOIC
peleHus 3a1ay;

- YMETh OTIEPUPOBATH MOHATHIMU: CTENICHb YHCIIA, JIoTapru(M JuCIa;
YMEHHUE BBINOJHATH BBIYMCICHHE 3HAUYEHUH U TNpeoOpazoBaHUS
BBIPQXEHUI CO CTEMEHSAMH U JorapupmMamu, Mpeodpa3oBaHUS
IpOOHO-PALIMOHATIBHBIX BBIPAKEHUI;

- YMETb OIIepUpOBaTh HOHATHAMU: pannoHaIbHBIE,
uppalroHaibHbIe, TOKa3aTeIbHbIE, CTEIIEHHBIE, JorapupMHUUECcKue,
TPUTOHOMETPUYECKNE YPAaBHEHUS U HEPABEHCTBA, MX CHCTEMBI;

- yMeThb OIEpUPOBaTH MOHATUAMHU: (YHKLUS, HENpepbIBHASL
(byHKIMSA, IPOU3BOIHAS, IEPBOOOpa3Hasl, ONPEICIICHHBI HHTETPal;
YMETh HaXO/AUTh ITPOU3BO/IHBIC JIEMEHTAPHBIX (DYHKIUHN, UCTIONb3YS
CIIpaBOYHBIC MAaTEpHaNbl, MCCIEAOBATh B IMPOCTEHINNX CITydasix
(yHKIMU HA MOHOTOHHOCTb, HAXOUTh HAaUOOJIbIIINE M HAUMEHBIIHNE
3HAUYeHUs  (QYHKIMH; CTPOUTh TpapUKHM  MHOTOWICHOB C
MCTIOJIb30BAaHUEM allllapaTa MaTeMAaTHYEeCKOTO aHAIN3a; TPUMEHSTh
HPOM3BOAHYIO IIPH PEILICHNUH 33134 Ha JIBIDKCHUE; PEIaTh IPaKTHKO-
OPHECHTHUPOBAHHbIE 33/Ja4d Ha HAWOOJBIIME ¥ HAUMEHBIINE
3HAYEHHs, Ha HAXOX/ICHHUE TTyTH, CKOPOCTH U YCKOPEHUS;

- yMeTb ONEpUpOBAaTh TMOHATUSAMHU: palUOHANbHASA (DYHKIHA,
noKasartenbHas (YHKIHSA, CTENeHHas (QYHKIHS, JorapupmMudecKas
GbyHKIUS, TpUTOHOMETpUYECKHe (YHKIHMH, OOpaTHBIE (YHKIWH;
yYMEHHE CTPOUTHh TpadUKH H3YYEHHBIX (QYHKIMH, HMCHOIb30BaTh
rpadMKy IPU U3YYEHUH TPOIIECCOB M 3aBUCHMOCTEH, IPU PEIICHUN
3aJa4 U3 JIpyrux y4eOHbIX NMPEeIMETOB U 3ajjad U3 peabHOM KU3HU;
BBIpa)kaTh (OPMYIIaMHU 3aBUCIMOCTH MEXK]Ty BETHUYMHAMU;

- YMETh pelaTh TeKCTOBbIE 33/1a4 PA3HBIX TUIOB (B TOM YHUCIIE HA
MIPOIICHTBI, TOJM M YaCTH, Ha IBUKEHUE, paOOTY, CTOMMOCTh TOBApPOB
U yCIyr, HaJloTH, 3aJjaud W3 OO0JIACTH YNPABJICHUS JUYHBIMU H
CeMEWHBIMU ()MHAHCAMH); COCTABIISITH BBIPAKCHUS, YpPaBHEHUS,
HEPaBEHCTBA M HMX CHCTEMBbl II0 YCIOBMIO 3aJaud, HCCIEN0BaTh




- BBIAABJIISITH HpI/I'-II/IHHO-CHeI[CTBCHHbIe CBsA3H U
aKTyaJIM3UPOBATh 3314y, BbIJIBUTATh THIIOTE3Y
(&§] peIHeHI/IH, HaXOIUTh aprMCHTBI JJIA
JIOKA3aTeJIbCTBA CBOMX YTBEPIKIICHUH, 33/1aBaTh
[apaMeTpbl U KPUTEPUU PEILICHUS,

- aHAJIM3UPOBATH TIOJIYYCHHBIC B XOJIC PEIICHUS
3a1a9n pe3y.HI)TaTI>I, KpI/ITI/I'-IGCKI/I OLICHHUBATH UX
JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCJ'IOBI/IFIX;

-- YMETh MIEPEHOCUTh 3HAHHS B
MO3HABATEIBHYI0 M TIPAKTHUYECKYIO 00JIacTh
JKU3HEAEATENLHOCTH;

- yMEeTb HHTETPUPOBATH 3HAHUS W3 Pa3HBIX
MPEeIMETHBIX 00acTel;

- BBIIBHUT'ATh HOBBEIC nuaeu, npez[naraTL
OpPUTHHAJILHBIC TTOJIXO/IbI U PEIICHUS;

A CHOCOOHOCTHL HMX  HCIONB30BAHHUSI B
MO3HABATENILHON U COIMAILHON MPaKTUKE

HOJY4EHHOE OLICHUBATh  IPABJOIOI00HOCTh
PE3yJIbTATOB,

- YMETh OINEPHPOBATh MOHATUAMHU: CpeIHee apudMeTHueckKoe,
MenuaHa, HauOoOJbIlee W HAWMCHBIIEE 3HAYCHHUS, pa3Max,
JMCIIEPCHS, CTAaHIAPTHOE OTKJIOHCHHE YHCIOBOIO HAa0Opa; yMETh
U3BJIEKaTh, MHTEPIPETUPOBATHL MH(POPMAIIHIO, MPEACTABICHHYIO B
Ta0iMIax, Ha AuarpamMmax, rpadukax, OTPakKaroIIyl0 CBOHCTBA
peabHBIX MPOIIECCOB U SIBICHUUN;, MPEACTaBIATh HMH(OpMAIHIO C
IIOMOIIIBIO Ta6JH/IH U auarpaMMm; HCCICA0BATb CTATHUCTUYCCKUC
JIaHHBIC, B TOM YHCIIC C NPUMEHEHHEM IpapUUeCKUX METOI0B W
AJIEKTPOHHBIX CPEJICTB,;

- YMETh ONEPUPOBATh MOHSATHSIMH: CIYYaiHBIA OMBIT U CIIy4aliHOE
cOOBITHE, BEPOATHOCTh CIy4ailHOrO COOBITHS; YMEHHUE BBIUUCIIATH
BEPOSATHOCTH C MCIIOJIb30BaHHEM IpapUIeCKUX METOIOB; TPUMEHSTh
(hOpMYIIBI CIIOKEHUST 1 YMHOXKEHHS BEPOSITHOCTEH, KOMOMHATOPHBIE
(bakTel ¥ (OPMYIIBI TIPU PEIICHUM 33jad; OIICHUBATh BEPOSTHOCTH
PEaIbHBIX CO6BITHI>1; 3HAKOMCTBO CO CHy‘IaﬁHLIMH BCJIIMYNHAMU,
yYMEHHUE MTPUBOANUTH IIPUMEPHI TIPOSIBIICHUS 3aKOHA OOJIBIIINX YKCET B
IMPpUPOAHBIX U O6HICCTB€HHBIX SIBJIICHUSAX,

- YMETh OIEPHUPOBATH MOHATUSAMH: TOYKA, MpsAMas, IUIOCKOCTh,
MIPOCTPAHCTBO, JBYTPAHHBIA YroJl, CKPEIIMBAIOIIUECS MPSMBIE,
napajuieIbHOCTh M TIEPICHIUKYSIPHOCTh MPSIMBIX U TUIOCKOCTEH,
Yroi MEXIy MPSIMBIMH, YTOJI MEXIY MPSIMOM MU IUIOCKOCTBIO, Yol
MEXIYy TUIOCKOCTSIMHM, PAcCCTOSHHE OT TOYKH [0 IUIOCKOCTH,
paccTosHUEe MEXIY MPSIMBIMH, PACCTOSHUE MEXIY IIOCKOCTSIMH;
YMEHHUE HCIIOJIb30BaTh MPHU PELICHWU 3a7ad HM3ydeHHbIE (aKThl U
TEOpPEeMbl TJIAHUMETPHUU; YMEHHUE OICHHBATh pa3Mepbl OOBEKTOB
OKPYIKaIOIIero MUPA;

- yYMeTh ONEpPHPOBaTh TMOHATHUSIMH: MHOTOIPAHHUK, CCUCHHE
MHOTOT'paHHHKa, Ky0, mapajuiesenumes, npu3mMa, nupamuaa, Gurypa
U TIOBEPXHOCTh BpAIlleHHs, IIUIMHIP, KOHYC, IIap, cdhepa, ceueHus
Gburypsl BpallleHus, IIOCKOCTh, Kacaromascs chepsl, HUIHHIpPA,
KOHyca, IUIONIAAb IMOBEPXHOCTH TMHUPAMHUIbI, MPU3MBI, KOHYCA,
IWIMHIPA, TUIomans cdepbl, 00beM Kyba, NPSIMOYrOJIbHOTO

peiieHue U




napasuiesienunes1a, MMpaMuIbl, TPU3MBL, IIUIMHAPA, KOHYyca, I1apa;
yMeHHe U300pakaTh MHOTOI'PAaHHUKH U TIOBEPXHOCTH BPAIICHUS, UX
CeUEHHUs] OT PYKH, C TIOMOIIBI0 UYEPTEKHBIX HHCTPYMEHTOB U
AJIEKTPOHHBIX CPEJCTB; YMEHHE pAacIo3HaBaTh CHUMMETPUIO B
MIPOCTPAHCTBE; YMEHHUE PACIIO3HABATH IPABUIIBHBIE MHOTOI'PaHHHKH;
- yYMETh ONEPHPOBATh IMOHATHSIMHU: JBWKEHHE B MPOCTPAHCTBE,
noo0HbIe (UTYPBl B TMPOCTPAHCTBE; HCIOJIB30BATH OTHOIICHHE
Iomaneil MOBEPXHOCTEH M O00BEMOB MONOOHBIX (QHUTYp TpHU
pelIeHUH 3a/1a4;

- YMETh BBIYHCIATH T'€OMETPUYECKHE BEIWYHMHBI (JJIHMHA, YTOI,
IO b, 00BEM, IJIOMIAb MOBEPXHOCTH), UCTIONB3Ysl M3ydYCHHBIC
(bopMyIbI U METOABI;

- yYMETb ONEepUPOBATh MOHATHUSMHU: MPSIMOYrOJbHAs CHUCTEMa
KOOp/AMHAT, KOOpPAMHATHl TOYKH, BEKTOp, KOOpPAMHATHI BEKTOpa,
CKaISIPHOE TPOM3BENCHUE, Yrol MEXAy BEKTOpaMH, CyMMa
BEKTOPOB, IMPOU3BEJICHHE BEKTOPA HA YHUCJIO; HAXOAUTh C TOMOIIBIO
M3YYeHHBIX (OPMYJT KOOPIMHATHI CEPEIHHBI OTPE3Ka, PAaCCTOSHHE
MEXy ABYMS TOUKaMH;

- YMeTh BBIOMPATh MOAXOMSALINA M3yYEHHBIH METOH Ui PEUICHHUS
3aJauu, pacro3HaBaTh MaTeMaTHYecKue (pakTbl U MaTeMaTUYECKHe
MOJIEI B TIPUPOJHBIX W OOIIECTBEHHBIX SIBIICHHUSAX, B MCKYCCTBE;
YMEHHE TPHUBOJUTH MNPUMEPHl MaTEMaTHMYECKHUX  OTKPBITHIMA
POCCHIICKOM U MHUPOBOM MaTEMAaTHYECKON HAYKH.

- YMETh OTNIEpUPOBATh MOHATHIMHU: ONIpe/IeJICHHE, aKCUOMa, TeopeMa,
CIIC/ICTBHE, CBOWMCTBO, NMPH3HAK, [0KA3aTEILCTBO, PAaBHOCHIIBHBIC
dbopmynupoBkH;  ymeHue  (GoOpMyIaHpoBaThb  OOpaTHOE U
NPOTUBOIIOJIOKHOE  YTBEPXKIEHHE, TNPUBOAWTH TPHMEPHl U
KOHTPIPUMEPHI, UCIIOJIb30BaTh METOJ] MaTeMaTHYECKOW MHIYKIINY;
NPOBOJNTH JIOKAa3aTelbHBIC PACCY)KICHHUS MpPU PEUICHUH 3a/ad,
OLIEHUBATH JIOTMYECKYIO IPABUIBHOCTD PACCYKICHUM;

- YMEThb OIEpUPOBATH TMOHATHSIMU: MHOKECTBO, IOJAMHOMKECTBO,
Olepalyy HaJ MHOXXECTBAMH; YMEHHE HCIIOJIB30BaTh TEOPETHKO-
MHO)KECTBEHHBII anmapaT JUIsl ONMCaHMS PEalbHBIX IMPOIECCOB U




SABJICHUH MPHU PEIICHUM 3aJa4, B TOM YHCJIE M3 JPYTUX Y4eOHBIX
IIPEIMETOB;

- YMETb ONEepUpOBaTh MOHATHAMHU: rpad, CBA3HBIA rpad, nepeso,
LUK, rpad) Ha MIOCKOCTH; YMEHHE 3aJlaBaThb U ONUCHIBATh Ipadbl
Pa3IMYHBIMKM  CIIOCO0AMM; HCIONB30BaTh TIpadpl MpH PEIICHUH
3ajay;

- yMeTb CBOOOJHO ONEpUpOBaTh IMOHATUSAMU: COUYETAHUE,
NIEPEeCTAaHOBKA, YUCJIO COYETAaHUH, YHMCIO NEepecTaHOBOK; OWHOM
HpioToHa; yMeHHME TIpUMEHATH KOMOWHATOpHBIE (AKTBI |
paccyXaeHus 1Jis pelIeHus 3a1ay;

-YMETh OIIEpUPOBATH MOHATUSAMU: HATypaIbHOE YUCIIO, LIEJ0E YUCIIO,
OCTaTOK 10 MOJYJIIO, PAallMOHATIBHOE YUCIIO, UPPALMOHATIBHOE YUCIIO,
MHO>K€CTBA HATYPaJIbHBIX, LEJIbIX, PALIMOHAIIBHBIX, EHCTBUTENBHBIX
4lCeJl; YMEHHE HUCIIONb30BaTh NPU3HAKU JECIUMOCTH, HAUMEHBIINN
o0l JenauTens W HauMEHblIee o0llnee KpaTHOE, aJrOpUTM
EBkinpga mnpu pelleHuu 3a1ad; 3HAKOMCTBO C  pa3iIU4HBIMHU
MO3UIIMOHHBIMH CHCTEMaMU CUHCIICHHUS;

- YMeTb CBOOOJHO ONEpPHPOBATH MOHATUSMH: CTENEHb C IEJBIM
MoKasatejeM, KOpeHb HaTypajdbHOW  CTENEeHH, CTENeHb C
palMoOHAIbHBIM  IIOKA3aTeJIEM, CTENEHb C  JEUCTBUTEIbHBIM
(BelecTBEHHBIM ) TIOKa3aTeNeM, JiorapudM uucia, CHHYC, KOCUHYC U
TAHT'€HC NTPOU3BOJILHOTO YHUCIIA;

- YMETb OIEPUPOBATh MOHATUSMH: TOXAECTBO, TOKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YpPaBHEHUH U
HEPaBEHCTB, PAaBHOCUJIBHOCTb YpaBHEHMI, HEPABEHCTB U CHUCTEM,
panyoHaIbHbIE, UpPpPALMOHAIbHBIE, I10KA3aTEIbHBIE, CTEIECHHBIE,
norapu(pMuUecKre, TPUrOHOMETPUUYECKHE YPAaBHEHUS, HEPABEHCTBA
U CUCTEMbl; YMEHUE pelIaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI C
MIOMOILBIO PA3JIMYHBIX IPUEMOB; pelllaTh ypaBHEHUs, HEPABEHCTBA U
CUCTEMBI C IIapaMETPOM; NPUMEHATh YPAaBHEHUs, HEPABEHCTBA, UX
CHUCTEMBl Ul pELICHUs MaTeMaTH4YeCKUX 3aJad M 3aJad u3
pa3IuYHbIX 00JaCTEN HAYKU U peabHOM JKU3HH;

-yMeTb CBOOOJHO ONEpUPOBaTh MHOHATUAMM: Tpapuk (QyHKIUH,
oOpatHasi QyHKIHS, KOMIO3UIMs (YHKIMHA, JuHEiHAs (yHKIMs,




KBagpatuuHas  (yHKOMA, cTeneHHas (YHKOUSA C  IEIBIM
IoKaszaTeineM,  TPUTOHOMETpHueckue  (yHKUMH,  oOpaTHbIe
TPUTOHOMETPUYECKHE byHKIIUY, noKa3aTebHast "
norapudmudeckas GyHKIIUU; YMEHHE CTPOUTh rpaduku QyHKIIUH,
BBINOJIHATH MPe0OpazoBaHust rpauKoB PyHKIIHIA;

YMEHHUE HMCII0JIb30BaTh rpaduky GYHKIMN [l H3y4eHHsI IPOLIECCOB
MW 3aBHCHMOCTEH TpU pEImeHHH 3a1a4 M3 APYyruxX Y4eOHBIX
IPEIMETOB W U3 peallbHOW JKU3HM; BBIpaXkaTb (QOpMyIaMu
3aBHCUMOCTH MEX1Y BETHUYNHAMU;

yMeHHue CBOOOJHO OINEpUPOBaTh MOHATHSAMM: YETHOCTb (DYHKIUH,
MEPUOTNIHOCTD byHKINY, OTPaHUYEHHOCTh byHKIHN,
MOHOTOHHOCTh (DYHKLUH, SKCTpEeMyM (QYHKIUH, HauOoibllee U
HaMEHbIIEe 3HaueHWs (YHKIMH Ha MPOMEXKYTKE, YMEHHE
IIPOBOJUTH UCCIIEIOBaHUE (DYHKIINHU;

YMEHHE MCTI0NIb30BaTh CBOWCTBA U rpauKu GyHKIUHN 1Ji pelIeHUs
ypaBHEHMH, HEPABEHCTB M 3aJau C MapaMeTpaMu; M300paxaTb Ha
KOOPJMHATHONW IUIOCKOCTM MHOXECTBA PEUICHUN YpaBHEHUH,
HEPaBEHCTB U UX CHCTEM;

- YMeTh CBOOOIHO ONEPUPOBATH MOHATHUSIMH: TOCIIEIOBATEIHLHOCTD,
apupMeTHUeCKasi  MPOTrpeccHsi, TeOMeTpHYecKas IpOorpeccHs,
OEeCKOHEYHO YOBIBalOIIasi IeOMEeTpHuYecKas IpPOrpeccusi; yMeHHe
3aJaBaTh IMOCJIENOBATEIBHOCTH, B TOM 4YHCIE C [OMOIIBIO
PEKYPPEHTHBIX (GOPMYIT;

- YMEThb ONEpUPOBATh MOHATHSAMH: HEMPEPHIBHOCTH (YHKIIMH,
acUMINTOTHl rpaduka (YHKUUHU, NEepBas W BTOpas IMPOU3BOJAHAs
(GyHKLIMHU, T€OMETPUYECKUNA U (U3UYECKUN CMBICT MPOU3BOIHOM,
nepBooOpa3Has, ONpPENEICHHbIH MHTErpal; yMEHHE HaXOIUTh
aCHUMIITOTHI Tpaduka (YHKIUH, YMEHHUE BBIYMCIATH MPOU3BOJIHBIC
CYMMBI, HpPOM3BEACHUS, YACTHOTO M KOMIO3MLIMU (DYHKIMA,
HAXOJUTh YpaBHEHHE KacaTEIbHOU K rpaduKy (yHKIHH;

YMEHHE MCII0JIb30BaTh MPOM3BOIHYIO AJIs MCCIel0BaHUs (YHKLUH,
TUTs1 HAXOXKJICHHSI HAMJTYYIIEeTO PEICHHUs B IPUKIIATHBIX, B TOM YHCIIE
COLMAJIBHO-)KOHOMMYECKUX U (u3Mueckux  3ajavax, s
OTIpEeJIeIICHUS] CKOPOCTH M YCKOPEHHSL; HAXOUTh IO H 00BEMBI
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buryp ¢ T[OMOMIBIO  UWHTETpaia;, NPUBOAUTH  MPHUMEPHI
MaTeMaTH4eCKOro MOJIEJINPOBAHUS c MIOMOILIBIO
mudhepeHIATBHBIX YPaBHEHHI,

- yYMETb OIEpUPOBAThb MOHATHAMHU: KOMIUIEKCHOE  YHCIIO,
CONpPSKEHHbIE KOMIUIEKCHBIE 4YMCIa, MOAYJIb U  apryMEHT
KOMIUIEKCHOTO 4ucia, QopmMa 3alucu KOMIUIEKCHBIX YHCEeN
(reomeTpuyeckasi, TPUrOHOMETpUYECKas U alnredpanyeckas); yMeTb
MPOU3BOAUTH apudmeTnyeckue ACHCTBUS C  KOMIUIEKCHBIMHU
YUCJIaMU; TPUBOIAUTH TPUMEPHl HCIOIB30BAHUS KOMIUIEKCHBIX
YHCell,

- yMeTb CBOOOJHO  ONEpPUPOBATH  MOHATUSAMHU:  CpEIHEE
apudmeTnueckoe, MeIuaHa, HauOOoJbIIIee U HAUMEHbIIIee 3HAUCHUS,
pa3Max, JUCIEpCHs, CTaHAAPTHOE OTKIOHEHHE JJIsl OIHCAHUs
YUCJIOBBIX JJAHHBIX; YMEHUE UCCIEA0BaTh CTATUCTUYECKHUE JAHHBIE,
B TOM YHCJIE C IPUMEHEHHEM I'papUuecKuX METOI0B U JIEKTPOHHBIX
CpeAcTB; TrpaUyecku HUCCIeI0BaTh COBMECTHbIE HAOIIONEHUS C
MOMOUIBIO IUArpamMM pacCeUBaHUs U JIMHEHHON perpeccuu;

- yMeTh HaxOJUTh BEPOSITHOCTH COOBITHH C WCIOIB30BAHUEM
rpauyeckux METOJOB; MPUMEHSTH JJIS pelieHus 3a1a4d GopmyIibl
CIIO)KEHUS] W YMHOXEHHMsS BEpOSTHOCTEH, (HopMyilTy MOJHOU
BeposiTHOCTH, (opmyny bepHynnu, komOuHaTOpHBIE (aKTBl |
(OpMyIbI; OIEHUBATH BEPOSTHOCTU pPEaJbHBIX COOBITHI; yMEHHE
ONEpUpPOBATh MOHATHAMU: CilydailHas BEJIWYMHA, PaCIpeaciICHHUE
BEpPOSTHOCTEM, MaTEMaTHUYECKOE  OXHJAaHWE, JUCIEPCHS U
CTaHJApTHOE OTKJIIOHEHHE CIy4aHON BEJUYUHBI, (QYHKIHH
pacrpeziesieHls U TUIOTHOCTH PaBHOMEPHOTrO, IMOKa3aTeJIbHOTO U
HOPMAJIbHOTO pachpeieeHuid; YMEHHE HCIOIb30BaTh CBOMCTBA
W3YYEHHBIX pPACHpENeNCHUN NIl pelIeHUsl 3ajlay; 3HAKOMCTBO C
MOHATUSIMH: 3aKOH OOJNBIIMX YHCEN, METOABl BBIOOPOYHBIX
UCCIIEI0OBaHUM; YMEHHE NMPUBOJUTH INPUMEPHI MPOSBICHUS 3aKOHA
OOJIBIIKX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSX;

- yMeTb CBOOOJHO ONEPUPOBATH MOHATUAMM: TOYKA, MpsMas,
IJIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKHI  yroi,
JBYTPAaHHBIM  YIrOj, TPEXTPaHHBbIM  yroy, IepeceKarouirecs,
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napajuieibHble U CKPELIMBAIOIIMECS TPsMbIE, MapajuIeIbHOCTh U
NEPICHAUKYIIIPHOCTh MPSIMBIX W IUIOCKOCTEH, Yroil MEXIy
NPSAMBIMHM, YroJI MEXIAYy MNPAMOW M IIOCKOCTBIO, YrOJI MEXKIY
IUIOCKOCTSIMH; YMECHHE WCIIOJIb30BaTh TMPU PEHICHUW 3a1ad
U3ydeHHbIE (aKThl M TEOPEMBbl IUIAHUMETPHU; YMEHHUE OLECHHBATH
pa3Mepbl 00BEKTOB B OKPYKAIOIIEM MHPE; YMCHHE ONEPUPOBATH
IMOHATHUSAMMU: MHOTOI'PAaHHUK, CCHCHHUEC MHOT'OI'PaHHHKA, HpaBI/IJII)Hl)If/'I
MHOTOIpaHHHUK, TpU3Ma, NHUpaMuiaa, (urypa © MOBEPXHOCTh
BpALICHUS, IWIHHIP, KOHYC, map, chepa, pa3BepTKa MOBEPXHOCTH,
CeUeHUs KOHYca M IMIMHJIPA, apalielIbHbIe OCH MM OCHOBAHHUIO,
ceueHue mapa, MI0CKOCTb, Kacaromasics chepsl, HWIHHIPA, KOHYCa;
YMEHHE  CTPOMTh CEUCHHE  MHOTOTPaHHUKAa,  HM300pa)kaTh
MHOTI'OI'paHHUKU, (1)I/Il"ypI)I M MOBCPXHOCTH BpallCHHA, UX CCUCHUS, B
TOM YHCJIE C TIOMOUIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE MPHUMEHSTh
CBOMCTBa reOMETPUICCKUX dburyp, CaMOCTOSTEIEHO
(bOopMynHpOBaTh ONpENeNIeHHS W3y4aeMbIX (UTYp, BBIIBUTATH
TUIOTE3bl O CBOMCTBaX M MpHU3HAKaX T'€OMETPUYECKUX QUryp,
00OCHOBBIBaTh WJIM  ONpPOBEpPraTb MX; YMEHHE MPOBOAMTH
Kiaccupukanuio (GUTYp TO Pa3TUYHBIM TPU3HAKAM, BBITIOJIHSTH
HEOOXO/IMMBIE IOTIOJIHUTEIbHBIE TIOCTPOCHUS;

- yMeTb CBOOOJHO OMNEPHPOBATh MOHITUAMM: IUIOIIAIL (QUTYPHI,
0o0beM (UTypbl, BEIMYMHA YIia, PAcCTOSHUE OT TOYKH JIO
TUIOCKOCTH, PACCTOSIHHE MEXIY TPSMBIMU, PACCTOSHUE MEXKIY
IUIOCKOCTSIMU, IJIOUIA/b Cephl, TUIOIAb TOBEPXHOCTH MTUPAMUIBI,
NpU3MBI, KOHyca, LWIHHApPA, O0BEM Ky0a, TMPSIMOYTOJIBHOTO
napajjiejaenuIena, TupaMuIbl, IpU3Mbl, HUINHIApa, KOHYCa, 11apa;
yMEHHE HAaXOJIUTh OTHOIIIEHHE 00BEMOB MOJO0HBIX PUTYD;

- yMeTb CBOOOJHO ONEPHPOBATH IOHATUSMHU: JIBXKCHHE,
napajuleibHbI  TEPeHOC, CHMMETpPUsT Ha IUIOCKOCTH W B
MPOCTPAHCTBE, IOBOPOT, NpeolOpa3oBaHue MMOMO0US, MOJOOHBIE
(burypsl; yMEHUE pacro3HaBaTh PaBHbIC U MOI00OHBIC (GUTYPHI, B TOM
YUCJIC B IpUPOAC, UCKYCCTBEC, APXUTCKTYPEC, YMCHUC HCIIO0JIB30BATh
TCOMETPUYECKHE OTHOIICHUSI, HAXOIUTh T€OMETPHUYCCKUE BETTMYMHBI
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(nmuHa, yroj, TUIomanas, o0beM) MpHU PENICHHH 3a7ad U3 APYTUX
y4eOHBIX MPEMETOB U U3 PEAIbHOM KU3HU;

- yMETb CBOOOJHO OIEPUPOBATh MOHATHUAMU: IPSIMOYTOJIbHAS
CHUCTEMa KOOPJMHAT, BEKTOP, KOOPJIMWHATHI TOYKH, KOOPIAUHATHI
BEKTOpa, CymMMa BEKTOPOB, IIPOM3BEJICHHE BEKTOpa Ha YMUCIIO,
pasnokeHue BeKTopa Mo 0a3ucy, CKalspHOe MpOU3BEACHUE,
BEKTOPHOE IIPOM3BENEHUE, Yrojl MEXAY BEKTOpaMM; YMEHHUE
WCIIOJIb30BaTh BEKTOPHBIM M KOOPJAMHATHBIA METOJ JUISl PEIICHUS
reOMETPUYECKUX 33Jady M 3aJad JpYruX Y4YeOHbIX HPEIMETOB;
ONEpUPOBaTh MOHATHSAMU: MaTpuia 2xX2 u 3x3, OnpeneuTellb
MaTpHIIbl, FEOMETPUUECKHUI CMBICI OIIPEIEIIUTENS;

- YMETh MOJICJIMPOBATh PEabHbIE CUTYAllMH Ha SI3bIKE MATEMATHKH;
COCTaBIISITh BBIPAXKEHUS, YPAaBHEHNS, HEPABEHCTBA U UX CUCTEMBI 110
YCIOBUIO  3aJaud, MCCIENOBAaTh IIOCTPOEHHBIE MOJAEIU C
HCIIOJIb30BaHUEM anmapara  anreOpsl, UHTEPIPETUPOBATH
MOJIYYEHHBId pe3yJbTaT; CTPOUTh MATEMaTHYECKUE MOJEIU C
MTOMOUIbIO0 FTEOMETPUUECKHX MOHATHI U BEJIMUKH, PEIlaTh CBSI3aHHBIE
C HUMH MPAKTUYECKUE 33]]aUH; COCTABIATh BEPOSTHOCTHYIO MOJIEIb
Y UHTEPIIPETUPOBATh MOTYYSHHBIN Pe3ybTaT; pelaTh NPUKIa HbIE
3a/1aud  CPEJICTBAMM MAaTEMAaTHUYECKOr0 aHajiu3a, B TOM YHCIIE
COLIMAJIbHO-?PKOHOMUYECKOT0 U (PU3MUECKOIr0 XapaKTepa;

- YMEHHUE BBIOMpaTh TOIXOSIIMA METOHA MAJis pelIeHUs 3a/layu;
[MOHUMAHHE 3HAYMMOCTH MATEMaTUKH B W3yYEHUU NPUPOJHBIX U
OOIIIECTBEHHBIX TPOLIECCOB M SBJICHUI; yMEHHE paclo3HaBaThb
MPOSIBJIEHUE 3aKOHOB MAaTEMATHUKHU B UCKYCCTBE, YMEHUE ITPUBOINTH
IpUMEPBl MAaTEMAaTUYECKUX OTKPBITUH POCCHMCKOM W MHUPOBOH
MAaTEMaTHYE€CKON HayKH

OK 02. Hcnons30Bath
COBPEMCHHBIC CpencTBa
ITOMCKa, aHaiu3a H
WHTEpIIpeTanuu WHHOPMAIUH,
u nH(pOPMaIIMOHHBIE

TCXHOJIOTHUHN [JI4 BBIIIOJIHEHUSA

B 00nacTy IeHHOCTH Hay4YHOTO MTO3HAHUSA:
-c(hopMHpPOBAaHHOCTH MHPOBO33pPEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAayKHM U OOIIECTBEHHOM NpPAKTUKH,
OCHOBaHHOT'O Ha Jiasnore KYJIBTYD,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOET0 MECTA B
NOJIMKYJIBTYPHOM MHPE;

- yMeTb ONEpUpOBATh MOHATUSAMHU: palUOHaIbHAsA (QyHKIMS,
MokasarejabHasi QyHKLMA, CTeNeHHass (QyHKUus, Jorapudmuyeckas
GbyHKLUS, TpUTOHOMETpUYeckue (yHKIMH, oOpaTHbIE (YHKINU;
YMEHHE CTPOUTH TPaQUKH HM3YYCHHBIX (YHKIWH, HCIIOIB30BaTh
rpauKy IpU U3Y4YE€HUH MPOLIECCOB U 3aBUCUMOCTEN, IPU PEeLICHUH
3a7a49 U3 PYrux y4eOHBIX NMPEIMETOB U 3aJ1ad U3 PeabHOM KU3HU;
BbIpa)XaTh (POPMYJIaMHU 3aBUCUMOCTH MKy BEIMYHMHAMU;
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3ama4y npodecCHuoHaBLHOM
JESTEIbHOCTH

- COBEPIICHCTBOBAHNUE SI3BIKOBOM 51
YUTATEIbCKOM  KYJIBTYpbl  KaK  CpeICTBa
BSaHMOHeﬁCTBHﬂ MCXKAY JIOAbMH W MO3HAHUSA
MUpa;

- OCO3HAaHME LICHHOCTH HAY4YHOU JEATEIbHOCTH,

FOTOBHOCTb  OCYILIECTBIATH IPOCKTHYIO U
HCCIIE0BATEIIBCKYIO JIEeATEIIBHOCTh
WHJUBUYaJIbHO U B IPYIIIIE.

OBnaneHue  yHHMBEpPCAIbHBIMU  yYEOHBIMU

II03HABATEIbHBIMU JCHCTBUSIMU:

B) pabota ¢ uHpopManuei:

- BJIaJIeTh HAaBBIKAMU MOIy4eHUs MH(POpMaLUu
N3 NCTOYHWKOB PAa3HBIX THIIOB, CAMOCTOATCIIEHO
OCYILIECTBIISATh HIOUCK, aHalu3,
CUCTEMAaTH3AIIHIO " UHTEPIPETAIINIO
UHQOpPMALIMK  pa3iIMyHBIX BUAOB U  (opm
NPEJICTaBIICHHS;

- CO3/1aBaTh TEKCTHI B PAa3JIMYHBIX (hopMaTax c
y4eTOM Ha3HaueHHUs WH(POpMalUU U IEeJIEBON
ayJIUTOpUH, BBIOMpAs ONTUMANIBHYIO (GOpMY
MpEaACTAaBJICHUA U BU3yalIn3alluu,

- OIICHHUBATh JIOCTOBEPHOCTb, JIETUTHUMHOCTH
nH(poOpManMy, ee COOTBETCTBHE ITPABOBBIM H
MOpPaJIbHO-3TUYECKHM HOpMaM;

- MICIIOJIb30BaTh CPEACTBA WHPOPMAIIMOHHBIX U
KOMMYHUKAIIUOHHBIX TCXHOJIOT 170788 ] peuicHun

KOTHUTHBHBIX, KOMMYHHUKaTUBHBIX u
OpPraHW3alMOHHBIX 3a7ad C COOJIOICHUEM
TpeOoBaHuit SPrOHOMUKH, TEXHHUKH

0€301MacHOCTH, TUTHEHBI, pecypcocOepeKeHHs,
NPaBOBBIX M  JTHYECKUX  HOPM, HOPM
WHGOPMAIIMOHHON 0€30MMaCHOCTH;

- YMETb OIEPUPOBATH MOHATUSMH: TOXIECTBO, TOKICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YPaBHEHHUH U
HEPaBEHCTB, PAaBHOCHJIBHOCTh ypaBHEHMH, HEPABEHCTB U CHUCTEM,
pannoHaNbHBIE, WpPPAaLUOHAIBHBIC, IOKA3aTeNIbHbIC, CTCICHHBIC,
norapu(pMUYECKUe, TPUTOHOMETPUYECKHE YPaBHEHUS, HEPABEHCTBA
U CHCTEMBI, YMETh PElIaTh ypaBHEHHs, HEPABCHCTBA M CUCTEMBI C
MOMOIIBIO PA3JIMYHBIX IPHUEMOB; PeIlIaTh ypaBHEHHUS, HEPABCHCTBA
CHCTEMBI C IIapaMeTPOM; MPUMEHATh ypaBHEHHs, HEPaBEHCTBA, MX
CHUCTEMBI Ui pEIICHHS MaTeMaTHYeCKUX 3aJad H 3a]ad W3
Pa3IMYHBIX 00JIaCTel HAYKH M PeabHOW )KU3HHU;

- yMeThb CBOOOJHO OINEPHPOBATH MOHATUSMHU: JIBIDKCHHE,
napajulelbHbli  MEepeHoCc, CHMMETpUsi Ha IUIOCKOCTH U B
MIPOCTPAHCTBE, MOBOPOT, IpeoOpa3oBaHHE NOA00US, MOJOOHBIE
¢burypsl; yMeTh pacro3HaBaTh paBHbIE U MOA0OHbBIE (DUTYPHI, B TOM
qHcie B MPHUPOJE, UCKYCCTBE, apXHTEKType; YMETh HCIOIB30BATh
reOMEeTPUYECKHE OTHOILEHUS, HAXOUTh T€OMETPUUECKUE BETMUMHbI
(nmuHa, yroj, miomanas, oObeM) NpU pPEeHIeHUH 3aJad U3 JAPYrux
y4eOHBIX MPEJAMETOB U U3 PEaTbHOM KU3HU

14




- BJIaICTh HABBIKAMHA PACIIO3HABAHUS U 3aIUTHI

uH(popmanuu, nH(OPMAITMOHHON

0€301aCHOCTH JIMYHOCTH
OK 03 [IlnanupoBate u | B obnactu JTyXOBHO-HPABCTBEHHOTO | - YMETb OIepPUPOBATH MOHSATHUSAMU: palroHaIbHbIE,
peaNM30BBIBATE  COOCTBEHHOE | BOCITUTAHHS WppalMOHANIbHBIC, TIOKa3aTeIbHBIC, CTEIICHHBIC, JIOTapU(PMUICCKHE,
npodeccruoHalbHOE u|-- c(hOpMUPOBAHHOCTh HPABCTBEHHOTO | TPUTOHOMETPUYECKIE YPABHEHHUS U HEPABEHCTBA, UX CUCTEMBI;
JUIHOCTHO® pa3BHUTHE, | CO3HAHUS, ITUICCKOTO ITOBEACHHS, - yMeThb ONCPHUPOBATH TOHITHSIMH: MHOTOTPAHHUK, CCUCHHUE
MpeANPUHIMATEIHCKYIO - CHOCOOHOCTh OIICHMBATh CHUTYallMI0 ¥ | MHOTOTpaHHHKA, Ky0, mapauieNenune, npu3Ma, mupaMua, Gurypa
JeSTSIIBHOCTD B | MPUHUMATH OCO3HAHHEIC peIIeHus, | ¥ TIOBEPXHOCTh BpallleHUs, IWINHJP, KOHYC, map, chepa, ceueHus
npodeccruoHanbHON cdepe, | OPUCHTUPYSICH Ha MOpPAIbHO-HPABCTBEHHBIC | (DUTYpHI BpaIIeHUS, TUIOCKOCTh, Kacaromiasicsi cepbl, IUINHAPA,
UCTOJNB30BaTh  3HAHHWA 1O | HOPMBI M IEHHOCTH; KOHyCa, IUIOIAJbh MOBEPXHOCTH IHPAMUIBI, IPH3MBI, KOHYCa,
(MHAHCOBOM T'PaMOTHOCTH B | - OCO3HAHUE JHMYHOTO BKIaJa B TMOCTPOCHHE | MWIWHApA, IUom@aab cdepsl, 00beM Kyba, MOPsIMOYTOIBHOTO
pa3IMYHBIX ’KM3HEHHBIX | YCTOWYHBOTO OYIYIETO; napa’suiesienuIeia, MMPaMHuIbl, TPU3MBI, IWIMHAPA, KOHYCa, IIapa;
CUTYAIUSIX - OTBETCTBEHHOE OTHOIIEHHWE K CBOMM | YMEHHE M300pakaTb MHOTOTPAHHUKHU U TIOBEPXHOCTH BPAIICHHUS, UX

poautensM W (WIM) APYTHUM YJE€HAM CEMBH,
CO3JAHMIO CEMbU Ha OCHOBE OCO3HAHHOIO
NPUHATUS LEHHOCTEH CEMEWHOW JKU3HH B
COOTBETCTBUH C TpaJAULIUIMU HapoJoB Poccuu;
OBnaieHne yYHUBEPCAJIbHBIMU PETYJISTUBHBIMU
JICVCTBUSIMU:

a) caMOOpraHu3aIys:

- CaMOCTOSITEJIbHO OCYILECTBIISITh
MO3HABATENIBHYI0  J€ATEIIbHOCTh,  BBIABIIATH
npoOsieMbl, CTaBUTh U (POPMYIMPOBATH
coOCTBEHHBIE 33aJaud B 00pa3oBaTeNbHOMN
JEATEeNIbHOCTH U )KU3HEHHBIX CUTYAIIUSX;

- CAMOCTOSITEJILHO COCTABJIAITh IUIAH PEIICHUS
npo0JIeMbl C YY4E€TOM HMEIOLIUXCS PECYpPCOB,
CcOOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHU;
- 1aBaTh OIIEHKY HOBBIM CUTYaIIHsIM;
CHoco0CTBOBATh (bopMUPOBAHUIO u
MPOSIBIICHUIO IHPOKOW JPYAUIIMH B Pa3HBIX
00nacTsIX 3HaHWM, MOCTOSHHO TOBBIIIATH CBOU
00pa3oBaTeNbHbII U KYIbTYPHBIH YPOBEHb;

CEYeHUs1 OT PYKH, C IIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB H
JJIEKTPOHHBIX CPEACTB; YMETh pPACIO3HABAThb CUMMETPUIO B
MIPOCTPAHCTBE; YMETh PACIIO3HABATH MIPABUJIBHBIE MHOTOI'PAHHUKU;
- YMETb OIEPUPOBATH IOHATUSAMHU: IPSAMOYIOJIbHAS CHUCTEMA
KOOPJMHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPAMHATHI BEKTOpA,
CKAJLIPHOE IPOM3BEICHUE, YIOJd MEXKIAy BEKTOpaMH, CyMMa
BEKTOPOB, IIPOU3BE/ICHNE BEKTOPA HA YMCJI0; HAXOJUTh C TIOMOIIBIO
U3YyYEHHBIX (OPMYJT KOOPJMHATHI CEPEMHBI OTPE3Ka, PACCTOSHHE
MEXIYy JIBYMSI TOUKAMHU
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0) CaMOKOHTPOJIb:

HCITOJIB30BATh MPUEMBI PEDIESKCHH JJISI OLICHKH
CUTYaIliH, BBIOOpA BEPHOTO PEIICHUS;

- YMETh OICHHMBAaTh PUCKH M CBOEBPEMEHHO
MPUHUMATh PEIICHHS TI0 UX CHUKECHUIO;

B) DMOIIMOHAJIbHBII WHTEJUICKT,
MIPEIOJIararoHii CHOPMHUPOBAHHOCTE:
BHYTPEHHEMN MOTHBAIIUH, BKJIFOYAIOIIEN
CTPEMJICHHE K JOCTHXKCHHIO LIETU U YyCHexy,
OITHMU3M, WHUIIUATHBHOCTE, yMeHUue
JIEMCTBOBATh, NCXO/S U3 CBOMX BO3MOKHOCTEH;
- OMIIATHH, BKIIOYAIOMIEH  CIIOCOOHOCTH
MOHUMATh AMOIIMOHAJILHOE COCTOSIHUE JIPYTHUX,
YUUTHIBATH ero npu OCYUIECTBIIEHUHU
KOMMYHUKAIIMH, CIIOCOOHOCTh K COYYBCTBUIO U

COIICPEIKNBAHULO,
- CoHaJIbHBIX HaBBIKOB, BKIIOYAKOIIKUX
CIIOCOOHOCTH BBICTpAUBATh OTHOLICHUA C

IPYTMMH JIIOJIbMH, 3a00THTHCS, TMPOSIBIATH
MHTEPEC U pa3penaTb KOHQIUKTHI

OK 04 DddexTrBHO
B3aMMOJICHCTBOBATh U
paboTaTh B KOJJIEKTUBE U
KOMaH/Ie

FOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEIBHOCTH U CAMOOTIPEICTICHUIO;
-OBJIaJICHNE HaBbIKaMU y4eOHo-
HCCIIEIOBATENBCKOM, MPOCKTHON M COIMATILHOM
JIESITEIbHOCTH;

Ognanenue YHUBEPCATbHBIMU
KOMMYHUKATHBHBIMU JICHCTBUSIMH

0) coBMeCTHas ACSITEIBHOCTD:

- TIOHMMAaTh W WCIIONB30BATh IMPEUMYIIECTBA
KOMaHJAHOW ¥ UHIMBUyaTbHOU paboTHI;

- IPUHUMATD IEJIH COBMECTHOH JIEITEIHLHOCTH,
OpraHU30BBIBATh U KOOPAMHUPOBATH JEUCTBUS
M0 €€ JOCTIDKCHHIO: COCTaBIAThL  ILJIaH
NEUCTBUI, pachpefeNisiTh pPOIH C  Y4eTOM

-yMETb OIEPUPOBATH IOHATUAMU: CIyYalHBIA ONBIT U CIIy4ailiHOE
COOBITHE, BEPOATHOCTh CIYYaHHOIO COOBITHS; YMETh BBIUHCIATH
BEPOSTHOCTH C MCIIOJIb30BAaHHEM IpapuIecKiX METOI0B; TPUMEHSTh
(bopMyIIbI CIIOKEHHSI U YMHOKEHUS BEPOSITHOCTEH, KOMOMHATOPHBIE
(bakTel ¥ GOPMYIBI IPU PEIICHUH 33/1a4; OLIEHUBATh BEPOSTHOCTH
peasbHbIX COOBITHIl; 3HAKOMCTBO CO CIy4allHBIMH BEJIMYHHAMU,
YMEHHE IPUBOIUTH PUMEPHI MPOSIBICHUS 3aKOHA OOJIBIINX YHCEN B
MPUPOIHBIX U OOIECTBEHHBIX SIBICHUSIX;

- yMeThb CBOOOJHO OINEpPUPOBATH MOHITUSIMH: CTENEHb C IIEJIBIM
[IOKa3aTeleM, KOPEHb HATypaJbHOM  CTENEHH, CTENEeHb C
palMOHAIBHBIM  IIOKA3aTEJIEM, CTENEeHb C  JEHCTBUTEIIBHBIM
(BeleCTBEHHBIM) ITOKa3aTeleM, Jorapudm 4ucia, CHHYC, KOCUHYC U
TAHI'€HC ITPOU3BOJILHOTO YHUCIIA;
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MHEHUIl Y4YaCTHHUKOB OOCYXIaThb PpEe3yJbTaTbl
COBMECTHOM paboTBhl;

- KOOpAMHUPOBaTb M BBINOJHATH padoOTy B
YCIOBUSIX ~ PEAIBHOr0,  BUPTYAJIBHOTO U
KOMOMHHMPOBAHHOI'O B3aUMO/IEHCTBHUS;

- OCYILIECTBJIATH IO3UTUBHOE CTPATETHUYECKOE
NOBEJICHUE B Pa3IMYHBIX  CHUTYyalMsX,
HPOSIBJIATHE TBOPUYECTBO M BOOOpaXkeHUE, ObITh
MHUIMATUBHBIM.

OBnaneHue yHUBEPCAIbHBIMU PETYJIATHBHBIMU
JEHCTBUSIMU:

T') IPUHATHE ce0sl U APYTUX JIIOJeH:

- NPUHUMATh MOTHUBBI U ApPryMEHThl APYTUX
monen pu aHalmse pE3yabTaTOB
NesTebHOCTH;

- NpU3HaBAaTh CBOE IIPABO M IIPaBO JAPYTUX
JI0/IeH Ha OITMOKH,

- pa3BUBaTh CIIOCOOHOCTb IMMOHMMAaTh MHP C
MO3UIMH IPYroro 4eioBeKa

- YMETh CBOOOIHO ONEpPHPOBATH MOHATUAMHU: TpaduK (HYHKIHH,
oOpatHas (QyHKIMs, KOMOO3UIKA (DYHKIUH, JUHEHHAS (YHKINSA,

KBagpatuuHas  (yHKOMA, cTeneHHas (QYHKOMSA C  IEIBIM
IoKaszaTeneM,  TPUTOHOMETpHueckue  (yHKUMH,  oOpaTHbIe
TPUTOHOMETPUUECKUE byHKIUY, IIOKa3aTesbHas u

norapugmuueckass (QyHKIUU; YMETh CTPOUTHh Ipaduku (QYyHKIHMH,
BBINOJIHATH NPe00pazoBaHust rpaduKoB PyHKITHIA;

- YMETb UCHOJIb30BATh I'padUKU GYHKLUH A U3ydEHHUs IPOLIECCOB
M 3aBHCHMOCTEH TpU pEImeHHH 3a1a4 M3 JAPYyrux Y4eOHbBIX
IPEeIMETOB W U3 peaJbHOW JKU3HM;, BbIpakaTb (OpMYyIaMu
3aBHCUMOCTH MEX/Ty BEJTHUYNHAMU;

- CBOOOJHO ONEpUPOBATh MOHATUAMHU: YETHOCTh (YHKIIMH,
MEPUOTNIHOCTD byHKINY, OTPaHUYEHHOCTh byHKIHN,
MOHOTOHHOCTh (DYHKLUH, SKCTpEeMyM (QYHKIUHM, HauOoibllee H
HaMMEHBIIIEee 3HaUSHHsI PYHKIIMU Ha TPOMEXKYTKE; YMETh IPOBOUTH
ucclieoBaHue QyHKINH;

- YMETbh HCIOIB30BaTh CBOMCTBA M TPapUKH (QYHKITUH ISl peIICHUS
ypaBHEHMH, HEPABEHCTB M 3aJau C MapaMeTpaMu; H300paxarb Ha
KOOPJMHATHONW IUTOCKOCTM MHOXECTBA pEUICHUN YpaBHEHUH,
HEPaBEHCTB U UX CUCTEM

OK 05. OcymiecTBasiTh yCTHYIO
U IUCbMEHHYIO
KOMMYHUKAIIUIO HA
rOCyJapCTBEHHOM S3bIKE
Poccuiickoit denepanuu ¢
y4eTOM 0COOEHHOCTEH
COLIMAJILHOTO U KYJIBTYPHOTO
KOHTEKCTa

B o6acTu acTeTuecKoro BOCUTAHUS:

- 3CTETUYECKOE OTHOUIEHUE K MUPY, BKIIOYAs
ACTETUKY OBbITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIOpPTa, TPyAa U OOIIECTBEHHBIX
OTHOIIICHH;

- CIOCOOHOCTh BOCTIPUHUMATD PA3JINYHbIC BUIbI
HCKYCCTBA, TPAJAMUIIMU U TBOPYECTBO CBOETO U
JpYrux HapoAOB, OLIYIIATh ASMOIMOHAIBHOE
BO3JICMCTBHE UCKYCCTBA;

- yO@XIEHHOCTh B 3HAYUMOCTH JJIsl INYHOCTHU U
o0mecTBa  OTEYECTBEHHOTO U MHUPOBOTO
HCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPaAUINI
¥ HApPOJIHOTO TBOPUECTBA;

- yYMETh ONEpPUPOBATh TOHATHUSAMHU: CpeaHee apuPMETHIECKOE,
MeJHMaHa, HauOOJblllee W HAWUMCHBIIEEe 3HAYCHUS, pa3Max,
THCTIepCHsl, CTAaHIAPTHOE OTKJIOHEHHE YMCIOBOTO HAOOpa; yMEeHHE
W3BJICKaTh, MHTEPIIPETUPOBATh MH()OPMAIIMIO, TPEICTABICHHYIO B
Ta0iMIax, Ha AuarpaMmax, rpadukax, OTPakKarolIyl0 CBOHCTBa
peasbHBIX TPOIIECCOB W SIBIICHHI;, TPEICTABIATh WHPOPMAIHUIO C
MOMOIIBI0 TAOJIMIl W JUArpaMM; HCCJIEIOBAaTh CTATHCTUYECKUE
JTaHHBIC, B TOM 4YHCJE C NMPUMEHEHHEM TrpauyecKuX METOJOB H
AIEKTPOHHBIX CPEJICTB;

- yMeThb OMNEpPHpPOBaTh MOHATUSAMH: TOYKa, MpsiMasi, IJIOCKOCTH,
MPOCTPAHCTBO, JIBYIPAHHBIA YroJI, CKPEIIMBAIOIIMECS TMPSMBIC,
MapajieIbHOCTh U MEePHEHAUKYISIPHOCTh MPSIMBIX U TUIOCKOCTEH,
YTOJI MEXKIY MPSIMBIMH, YTOJ MEXKIY MPSIMOH U TUIOCKOCTBIO, YroJl
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- TOTOBHOCTb K CaMOBBIPAKCHHIO B PA3HbIX
BHJaX HCKYCCTBA, CTPCMIICHUC IIPOABJIATDH
KadyceCTBa TBOp‘IeCKOfI JIMYHOCTH,

OsBnanenue YHHUBEPCATbHBIMHU
KOMMYHUKATHUBHBIMU JICHCTBUSIMH:
a) oOmeHue:

- OCYHIECTBISATh KOMMYHHKAIIMM BO BCEX
chepax KU3HU;

- pacmo3HaBaThb HeBepOaJbHBIE CpEICTBA
oOIIeHNs, TMOHUMAaTh 3HAYCHHE COIHMAJILHBIX
3HAKOB, pacro3HaBaTh MIPEATTOCHUTKH
KOHQJIUKTHBIX ~ CHUTyallMd W CMSr4ath
KOH(JIUKTBI;

- Pa3BEpHYTO M JIOTMYHO MU3JIaraTh CBOIO TOUKY
3pEHMsI C UCTIOIb30BAaHUEM SI3BIKOBBIX CPEJICTB

MEXKIYy IIOCKOCTSMH, PACCTOAHME OT TOYKM [J0 IUIOCKOCTH,
PacCTOSHHUE MEXy IPSIMBIMHU, PACCTOSIHUE MEKIY INIOCKOCTAMY;

- YMETb HCHOJB30BaTh NPHU PELICHUHU 33/1a4 M3y4YeHHBbIE (DAKTHI U
TEOpeMbl IJJAHUMETPUHU; YMEHHME OLEHHMBATh pa3Mepbl OOBEKTOB
OKPY2KAOILEro MUpa

OK 06. ITposiBisITH
IPaXIAHCKO-TIATPUOTHIECKYIO
MO3UIIUIO, ICMOHCTPHUPOBATH
OCO3HAHHOE IOBEJCHHE Ha
OCHOBE TPaIUITUOHHBIX
00111€Y€eII0BEYECKHX
LIEHHOCTEH, B TOM YHUCJIE C
Y4eTOM rapMOHHU3AINN
MEKHAIIMOHAJIBHBIX U
MEXPETUTHO3HBIX OTHOIICHUH,
MPUMEHSTh CTaHAaPThI
AHTHUKOPPYIITHOHHOTO
[MOBEIEHUS

- OCO3HaHHE OOYYAIOIIMMHUCS POCCHHCKON
Ipa’k1aHCKOM UJIEHTUYHOCTH;

- LIEJICHAIIPaBJICHHOE pa3BUTUE BHYTPEHHEHN
NO3UIUK JIMYHOCTM HAa OCHOBE JyXOBHO-

HPaBCTBEHHbIX LEHHOCTEH HapoJl0B
Poccuiickoit ®enepanuu, HCTOPUYECKUX U
HallMOHAJIbHO-KYJIBTYPHbIX TpaJULINH,
dbopMupoBaHue CUCTEMBI 3HAYUMBIX
LIEHHOCTHO-CMBICJIOBBIX YCTAHOBOK,
AHTUKOPPYILUOHHOTI'O MUPOBO33pEHHUS,
IPaBOCO3HAHUS, 3KOJOTMYECKOW KYIbTYpHI,
CIIOCOOHOCTH  CTaBUTh LEIHM U  CTPOUTH

KU3HCHHBIC TUIAHBI;
B yactu TpaXXIaHCKOT'O BOCIIMTAaHUSA:

- OCO3HAHUE CBOMX KOHCTUTYLMOHHBIX TMPaB U
00s13aHHOCTEH, yBaKeHUE 3aKOHa u
MPaBOIOPAJIKA;

-YyM€Th  ONEPUPOBATH  MOHATHUIMU:
KOOpJMHAT, KOOPJAWHAThl TOYKH, BEKTOp, KOOPAMHATHI BEKTOPA,
CKAJIIPHOE MPOMU3BEICHUE, YIrOJd MEXIAy BEKTOpaMHu, CyMMa
BEKTOPOB, [IPOU3BEACHUE BEKTOPA HA YMCIIO; HAXOAUTH C IIOMOIIbIO
M3YYEeHHBIX (POPMYJT KOOPJIMHATBHI CEPEIMHBI OTpE3Ka, PacCTOSHUE
MEX/1y IByMSI TOUKAMH;

-yMeTh BBIOMpATh MOAXOASIINNA HM3yYEeHHBIH METOA AJI pelIeHUs
3aJauu, pacro3HaBaTh MaTeMaTHYeCKue (PakTbl U MaTeMaTUYECKHE
MOJIENTU B MPHUPOJHBIX U OOIIECTBEHHBIX SIBJICHHSX, B HCKYCCTBE;
YMEHHE TMPUBOAMTH IPUMEPHl MATEMAaTHUYECKUX  OTKPBITUI
POCCHUICKOM U MUPOBOM MaTEMAaTHUYECKON HAYKH.

- YMETh ONEPHUPOBATH MOHATHAMU: CIY4YaHBIA ONBIT U CIIy4ailHOE
cOOBbITHE, BEPOSTHOCTh CIYYaHOTO COOBITHS; YMETb BBIYUCISATH
BEPOSITHOCTH C UCIOJIb30BaHUEM I'pahpUUECKUX METOI0B; IPUMEHSAThH
(bopMyIIBI CIIOKEHHSI U YMHOKEHUS BEPOSITHOCTEH, KOMOMHATOPHBIE
(bakTbl U QopMysbl MPU PELIEHUH 3ajayd; OLIEHWBATh BEPOSITHOCTU
peasbHbIX COOBITHIl; 3HAKOMCTBO CO CIy4alHBIMH BEJIMYMHAMM,
yYMEHHE MIPUBOIUTH PUMEPHI MPOSIBICHUS 3aKOHA OOJIBIINX YUCEI B
IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSIX

NpsIMOYTOJbHAsl ~ CHCTEMA
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- HpI/IHHTI/Ie TpaIII/II_II/IOHHBIX HanmMOHAJIbHBbIX,
OOIIIEYCITOBEUECKUX ~ TI'YMaHUCTHYCCKUX U
JIEMOKPATHYECKHUX [ICHHOCTEH;

- TOTOBHOCTH IIPOTHBOCTOSITH  HIEOJIOTHH
IKCTpEeMH3Ma, HAIMOHAIN3Ma, KceHohoOuwu,

JUCKpUMHUHAIIUKU 10 COLMaJIbHBIM,
PCINTUO3HBIM, PaCoOBLIM, HallMOHaJIbHBIM
IMIPpHU3HAKaM;

- FOTOBHOCTb BECTU COBMECTHYIO JI€STEIBHOCTD
B MHTEpecax TIpakJaHCKOro  OOILEeCTBa,
y4acTBOBaTh B caMOYIpaBJIEHUU B
0011e00pa30BaTeIbHON OpraHnu3aluy U 1ETCKO-
IOHOIIIECKUX OpraHU3alusiX;

- YMEHHME B3aUMOJIEHCTBOBATh C COLMAIIBHBIMU
MHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIUAMU
Y Ha3HAYCHHEM;

- TOTOBHOCTh K T'YMAaHUTapHOU U BOJIOHTEPCKOMN
NEeATENbHOCTH;

NaTPUOTHYECKOTO BOCTIUTAHUSA:

- c(hOpMUPOBAHHOCTh POCCHICKOM
rPaKIAHCKOM HMIEHTUYHOCTH, MaTPUOTHU3MA,
YBaXKEHH K CBOEMY Hapoay, YyBCTBa
OTBETCTBEHHOCTH nepena PoauHol, rop1ocTy 3a
CBOM Kpa#, cBow Poauny, cBOM $3BIK U
KYJIBTYDY, IIPOLIOE U HaCTOALLIEE
MHOTOHallMOHaIbHOT0 Hapoaa Poccuy;

- IICHHOCTHOE OTHOILEHUE K IOCYAapCTBEHHBIM
CUMBOJIaM, HCTOPUYECKOMY U NPUPOJHOMY
HaCJICAUIO, NaMATHUKAM, TPaJuLUsAM HapoIOB
Poccun, nmoctmxkenusm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTUAX U TPYAE;

- wuaedHas YOEXIEHHOCTb, TOTOBHOCTh K
CITY’>KCHHIO U 3aIuTe OrteuecTna,
OTBETCTBEHHOCTb 32 €T0 CYAbOY;
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OCBOCHHBIC 06y‘-IaIOH_[I/IMI/ICSI MCXKIIPCAMCTHLIC
IOHATHA U YHUBCPCAJIbHBLIC yLIe6HBIC ,HGIZCTBPIH

(perynsiTuBHbBIE, I103HABATEJIbHBIE,
KOMMYHHUKATHBHBIC);
- COOCOOHOCTP WX  WCIOJB30BaHUA B

MMO3HABaTEILHON U COHH&HLHOﬁ IIPaKTHUKCE,
T'OTOBHOCTB K CaMOCTOATCIbHOMY
IJIAHUPOBAHUIO MW OCYHICCTBJICHUIO y‘Ie6H0ﬁ

NeSITETbHOCTH, OpraHHU3aLUH y4eOHOro
COTPYJHHYECTBA C 1e1arOorn9eCKUMHU
pa6OTHI/IKaMI/I U CBCPCTHUKAMH, K Y4YaCTUIO B
HOCTPOSHUU UH/IMBUyabHOM
00pa3oBaTeIbHOM TPAEKTOPUH;

- OBJIaJICHNE HaBbIKAMU yuebHo-

MCCIIEIOBATENIBCKOM, MPOCKTHOM U COLMATIBbHOM
JESITEIbHOCTH

OK 07 CopeiicTBoBaTh
COXpaHEHHUIO OKpY’Karolen
Cpelbl, PpecypcocOepeKeHHUIO,
MIPUMEHSTh 3HAHUA 00
U3MEHEHUU KJIUMara,
MIPUHIUIIBI OepexIIMBOro
NPOU3BOJACTBA,  3(h(HEKTUBHO

JIECTBOBATh B YPE3BbIYAMHBIX
CI/ITyaI_II/ISIX

- He NMPUHHUMATh JEHCTBUS, IPUHOCAIINE BPE]
OKpYKarolleu cpeae;

- yYMEThb MPOTHO3UPOBATh HEOJIATONPUATHBIC
9KOJIOTUIECKUE MOCTICICTBHS
NpeNpuHIMAaEeMbIX JeCTBUH, peAOTBpaIIaTh
uXx;
- paciupuTh OTIBIT JeSITETbHOCTH
9KOJIOTMYECKOI HaIpaBICHHOCTH;

- pa3pabaTbIBaTh IUIAH PELICHHS MPOOJIEMBI C
y4EeTOM aHaJIN3a UMEIOIINXCS MAaTePHAIbHBIX U
HeMaTepHaJIbHBIX PECYpPCOB;

- OCYIIECTBIIATH IEJICHANPABICHHBIN ITOHUCK
nepeHoca CpelICcTB M CHOCOOOB JCHCTBHS B
npodeccroHaIbHYIO Cpeay;

- YMETh MEPEHOCUTDH 3HAHUS B TO3HABATEIBHYIO
Y IPAKTHYECKYIO O0JIaCTH KU3HEACSTEIbHOCTH;

-yMETb ONIepUpPOBATh MOHATUAMU: (QYHKIIHS, HETIpephIBHAS (DYHKIMA,
MPOM3BOJHAS, MEpPBOOOpa3Has, OIpeNEeJCHHbII WHTErpayl; yMeTh
HaXOJUTh TPOU3BOJAHBIE JJIEMEHTAPHBIX (YHKUUH, HCHONb3Ys
CIPaBOYHBIE MaTepHallbl; HCCIENOBaTh B MPOCTEUIINX CIIydasx
(yHKIIMU Ha MOHOTOHHOCTb, HAXOIUTh HAaUOOJIbIIINE U HAUMEHbIIINE
3HaueHus  QYHKOUM; CcTpoUTh TpadUKM  MHOTOWIEHOB C
MCIOJIb30BaHUEM allllapaTa MaTeMAaTUYECKOTO aHAIN3a; IPUMEHSTh
IIPOM3BOJIHYIO IIPH PELIEHNH 33]1a4 Ha JIBI)KEHUE; PELIaTh IPAKTHKO-
OPHECHTUPOBAHHbIC 334 HA HaWOOJNbIIME W HAUMEHBIINE
3HA4YeHHUs1, HA HAX0XKJEHHE IIyTH, CKOPOCTH U YCKOPEHUS;

- YMETb ONEpUPOBATh MOHATHAMH: ABM)KEHHE B IPOCTPAHCTBE,
noo0HbIe (UTYphl B IPOCTPAHCTBE; MHCIOIB30BATH OTHOILICHHE
Iomazae moBepxHOCcTe W 00BEMOB TOJOOHBIX (UTYp TpHU
pelleHNH 3a1a4;

- YMEThb BBIYMCIATH TE€OMETPUYECKUE BEIMYMHBI (JIMHA, Yrod,
oI, 00bEM, IJIOLIA/b TOBEPXHOCTH), UCIIONb3Yysl M3yUECHHBIE
(hOPMYITBI U METO/TBI
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- IpeajiaraTb HOBBIC ITPOCKTHI, OUCHUBATL UACU
C IIO3HUIINH HOBU3HBI, OpUTrMHAJIbHOCTH,
HpaKTquCKOﬁ 3HAYUMOCTH;

- JaBaTb OLNCHKY HOBBLIM CUTyalHWsIM, BHOCHUTH
KOPPCKTUBBI B  ACATCIBHOCTb, OLCHUBATDH
COOTBETCTBUEC PE3YJILTATOB LECIISIM

[IK 2.1. Opranu3oBsiBaTh
pa3ITUYHBIC BUJIBI
JEeSITENBHOCTH (TIpeIMEeTHAS;
UTpOBast; TPyILOBAs;
Mo3HaBaTelbHasl,
HCCIEA0BATEALCKAS U
MIPOEKTHAS e TSIIbHOCTH;
XYI0KECTBEHHO-TBOPYECKAS;
MPOYKTUBHAS IESITEILHOCTh U
Ip.) U OOIIIeHNE JETEH paHHETO
1 JIOIITKOJIEHOTO BO3pacTa.

IIK 2.3. I[IpoBoauTh
MeIarornYeCKUi MOHUTOPHHT
rpoiiecca OpraHu3aluu u
pe3ynbTaTOB OCBOCHHUSI I€TbMHU
PaHHETr0 U JTOMIKOJIBHOT'O
BO3pacTa pa3InYHbIX BUIOB
JeSITEIbHOCTH B OOIIeHUS.

- INTAHUPOBATh PA3INYHBIC BUBI JEATETHHOCTH
U OOILIeHne JeTel paHHero W JOUIKOJIHHOTO
BO3pacTa B TEUEHUE JHS;

- ONpeAeNsATh I M 33aJa4dl OpraHu3aliH -
OmpeeNaTh Lead MW 3aJayd OpraHu3aluu
Pa3IUYHBIX BUJIOB JESITEIBHOCTH U OOIICHHE
JIeTel paHHEro M JOLIKOJIBHOTO BO3pacTa ¢

CTPYKTYpBI 51
TpeOOBaHUH;

y4eTOM METOJIUYECKUX
- TOHMMATh JOKYMCHTAI[MI0 ¥ BBINOJHATH
PEKOMEHIAIMH CTEIHATUCTOB (TICHXOJIOTOB H
T.J1.), UCTIOJIL30BATh IOJTyYECHHYIO HHPOPMAITHIO
JUISL  OpraHW3allid  pa3jMYHbIX  BHUJOB
NESATETLHOCTH W OOIICHUS JIeTeld paHHEro H
JIOITKOJILHOTO BO3PACTa B TCUCHUE THS;

- HCIONB30BAaTh PA3HOOOpPA3HBIE  METOJIBI,
(GOpMBI U CpEICTBA OPTaHU3AIHMH PA3THUYHBIX
BUJIOB JIEATEIHLHOCTU (UIPBI, OCUIBHBIN TPYII,
camMo00CITy>)KUBaHHE,

anIUIMKAINo, KOHCTPYUPOBAHHUE) U OOIIEHUS

pHCOBaHUE,  JIETKY,
JeTeid paHHET0 U JOIIKOJBHOTO BO3pacTa,
OCYIIECTBIISATh aHAIN3 TIPOBEICHUS Pa3TUYHBIX
BUJIOB J€SATEIbHOCTH;

- pa3zpabatbIBaTh U OPOPMIIATH JOKYMEHTAIHIO,
o0ecreynBaroulyl0 OpraHU3alUI0 Pa3IHYHBIX

- IUTAaHUPOBAHME U peayn3aliy NpodecCHOHATbHON N1eATEeIbHOCTH
110 OpPTaHU3alUK PA3TUYHBIX BUIOB JIEATEILHOCTH U OOIIIEHHE JeTeH
pPaHHEro U JOILIKOJIBLHOTO BO3pacTa B TE€UEHUE JIHS, B COOTBETCTBUU
¢ tpeboBanusiMu OI'OC JIO, BapuaTuBHOI MPUMEPHO OCHOBHOI
00pa30BaTeNIbHOM MPOrpaMMOi TOMIKOJIEHOTO 00pa30BaHMUs;

- COCTaBJI€HHE KOHCIEKTOB (TEXHOJOTMYECKUX KapT) OpraHU3aluu
Pa3IUYHBIX BUJIOB NeATeTbHOCTH
U oOmeHue JeTeil paHHEro ¥ JOMIKOJBLHOTO BO3pacTa B
COOTBETCTBHUH C COJIEpKAHHEM 00pa30BaTEIbHBIX 00JACTEl;

- ydacTue B IUIAHUPOBAHUU U KOPPEKTUPOBKE 00Opa30BaTEIbHBIX
3a1a4y

U JPYTMMHU CIIEUHAINCTaMM) B MPOLIECCE OPraHU3alUU Pa3IMuHbIX

(coBmecTHO c TICUXO0JIOTOM
BUJIOB JIEATEIBHOCTH U OOLICHHS JeTeld paHHEro U JIOIIKOJIBHOTO
BO3pacTa o pe3ynbTaTaM JUATHOCTHKHU C YY€TOM HHIUBHYyalIbHBIX
0COOCHHOCTEH Pa3BUTHS KaXkIOT0 peOCHKA;

- OpraHu3ansi W TIPOBEICHHS DPA3IUYHBIX BHJOB JACSITEIHHOCTH
(Mrpsl, MOCUJIBHBIN TPy, caMOOOCTYXHUBAaHUE, PUCOBAHUE, JICIIKY,
anIUIMKaIMio, KOHCTPYMPOBaHME) U OOIIEHHUS JeTel paHHero u
JIOIIKOJIBHOTO ~ BO3pacta B MPUMEPHOM
00pa30BaTeNIbHOM MPOrpaMMO TOMIKOIEHOTO 00pa30BaHMUs;

COOTBCTCTBUH C

- BCICHHC )IOKYMCHTaIII/II/I B 6yMa)KHOM 158 3J'I€KTpOHHOM BUJC,
OGCCHG‘IHB&IOH.ICFI OpFaHI/I3aL[I/IIO paSJII/IqHBIX BHUJIOB ACATCIBbHOCTU
JeTe paHHero W JOIIKOJIBHOTO BO3PACTa;

- peanu3anys TEJArorduyecKUX PEKOMEHIAIMK — CIIeHHAINCTOB
(ncuxosora, JIorormena, nedexrosora
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BUJIOB  JICSITEIBHOCTH JCTEHd paHHEro W
JIOIIKOJIEHOTO BO3PACTa;

- IIOHMMAaTb JOKYMCHTALWUIO CIICHUAaINCTOB
ne(heKTOJIOTOB,

T.J1.), UCTIOJIL30BATh OJTyYESHHYIO HHPOPMAITHIO

(TICUX0JI0TOB, JIOTONIEZIOB |
JUIsL  OpraHu3alyy  pa3jiuYHbIX  BHUJOB
JEATENbHOCTH AETEH PAHHETrO U JOLIKOJIBHOIO
BO3pacTa;

- HCIONB30BAaTh PA3HOOOpPA3HBIE METOJIBI,
(dbopMBI 1 CpeIcTBa OpraHU3aIMK 1 TPOBEACHUS
[IPa3HUKOB U Pa3BJIICUCHUM JETEHd PAHHETO U
JOLLIKOJIBHOIO BO3PacTa;

- OCYILECTBIIATH MOAOOpP JHMAarHOCTHYECKHUX
METOJMK JUISE oTpe/ieTICHUS YpOBHS
c(hOpMHUPOBAHHOCTH
TBOPYECKHUX CIOCOOHOCTEH neTeil paHHEro u

AOLIKOJIBHOT'O BO3pacCTa NpoHecCce OpraHnu3anuu

YMEHUH M pa3BUTHUA

PAa3JIMYHBIX BUAOB JCATCIbHOCTU U O6HIGHI/I${;

- OCYHWICCTBJIIATL MEAArOru4eCKocC Ha6J'IIOI[€HI/Ie
3a pa3BUTUCM JeTen PaHHCTO U JOMIKOJIbHOTO
BO3pacTa B IIPOLCCCC OpraHu3alv pasjindHbIX

BUJIOB NeSITENbHOCTH u oOmIeHHUs,
aQHAJM3UPOBATh  PE3yJbTAaThl  pPa3BUTUA U
COOTHOCUTh WX € OOIKMMH  LEJIEBBIMHU
OPUEHTHPAMHU;

- ONHKChIBaTh  OCHOBHBIE  KOMIIOHEHTHI,
xapaktepusytomue PIIIIC, co3ganHyio B
rpynnoBoii komHare OO, mn03BOJSAIOUIYIO

o0ecrneunTh COBMECTHYIO JCSTEIBHOCTh JeTei
Y B3pOCJIBIX B PA3JIMYHBIX BUJIAX JI€SITEIILHOCTH,

n Ilp) B IIPpOLECCC OpraHu3ani pas3IiM4HbIX BUIAOB ACATCIBbHOCTH

neTei, VCIIBITBIBAOIINX TPYAHOCTH
B OCBOGHUMM  MpPUMEpPHON  00pa3oBaTelIbHONM  MPOrpamMMbl
JOLIKOJIBHOTO oOpazoBaHus, a TaKKe JeTen

¢ 0c0ObIMU 00Pa30BATEIbHBIMU OTPEOHOCTIMU;

- OpraHu3alus U TPOBEICHHUS JOCYTrOBBIX MEPOIPUATUN JeTen
paHHEro u JIOIIKOJIbHOTO BO3pacra
B COOTBETCTBHM C TPUMEPHON OCHOBHOM 0Opa3oBaTeIbHON
MIPOrpaMMOl JAOIIKOJILHOTO 00pa30BaHMs;

-IIPUMEHEHHUE JUArHOCTUYECKUX METOAMK VISl ONPEICTICHUSI YPOBHS
c(hOpPMUPOBAHHOCTH yMEHUM
U pa3BUTHUS TBOPYECKUX CIOCOOHOCTEH JeTeil paHHero u
JOIIKOJIBHOTO BO3pacTa MpPOLEeCcCe OPraHU3alnuy Pas3IMYHbIX BUOB
JIeATCIBHOCTH M OOIICHUS;

- OCYIIECTBJIICHHE TMEAarormueckoro HaONIOICHUS 3a Pa3BUTHEM
JIeTel paHHEro U JOLIKOJIBHOTO BO3pacTa B MPOLIECCE OpraHu3aluu
pPa3TUYHBIX BUAOB JAESITENLHOCTH M OOIIEHUS [eTel paHHEero u
JIOIIKOJBHOIO ~ BO3pacTa, aHAJIM3€ pe3yJbTaTOB pPAa3BUTHUSA U
COOTHECCHHH HUX C OOITUMHU IIEJICBEIMI OPHCHTHPAMH;

- aHaIM3 pa3BUBAIOLICH IIPEIMETHO-IIPOCTPAHCTBEHHOU CpEJbI
(PIITIC), mos3Bomsitoiieil 00ecneyuTh COBMECTHYIO NeATEIbHOCTh
JeTel U B3POCIBIX B Pa3jMYHBIX BHJAAX JEATEIbHOCTH, OOIIECHHE
JIETe paHHEro M JOIIKOJBHOTO BO3pacTa M BO3MOYKHOCTH IS
YEIUHEHUS;

- bopmuporanue PIITIC, mo3Bomsiomnieii 00ecneunTh COBMECTHYIO
JESITETLHOCTD neren U B3POCIIBIX
B pa3IMYHBIX BUAAX JEATEIHHOCTH, OOIICHWE JeTed paHHEeTO W
JOIIKOJIBHOTO BO3PAcTa U BO3MOYKHOCTD JIJISl YEITMHEHHUS.
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oOmieHne JeTeil paHHEr0 H  JOUIKOJIBHOTO
BO3pacTa v BO3MOYKHOCTbH JIJIs YEAUHEHUS;

- omneHmBaTth ocHamieHHOCcTh PIIIIC B
COOTBETCTBUM C TPEOOBAaHUSAMU;

- OLICHMBATh CTENEHb OE€30IIaCHOCTU W
ncuxonoruueckoro komgpopra PIIIIC;
-OIICHMBATh BO3MOKHOCTH TpaHCchopMaIluu
npocTpaHcTBa B rpynmnoBod koMHate JJOO B
3aBUCHMOCTH OT BHUJAA ACATEIBHOCTH, LEIIEH,
3a/a4, INITAHUPYEMBIX PE3YIIbTATOB;

- oleHMBaTh creneHb orpaxeHus B PIIIIC
UHTETpal  00pa3oBaTeNbHBIX  oOnactei
«COLMAIIbHO-KOMMYHUKAaTUBHOE  PAa3BUTHEY,
«pe4yeBoe  pa3BUTHEY, «XyI0KECTBEHHO-
ACTETUYECKOE Pa3BUTHUE;

- peoOpa3oBbIBATH MpeaMETHO-
IIPOCTPAHCTBEHHYIO  CpeNy, TO3BOJISIOLLYIO
00ecreynTh COBMECTHYIO NI€ATEIbHOCTh JIeTei
Y B3POCJIBIX B PA3JIMYHBIX BUJIAX JICSITEIIBHOCTH,
oOmieHne JeTeil paHHETO H  JOMIKOJIBHOTO
BO3pacTa U BO3MOKHOCTbH JIJISl YeAMHEHHUS.
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2. CTPYKTYPA Y COJAEP)KAHUE OBIIIEOBPA30OBATEJIBHOM JUCIIUILIVHBI

2.1. O0beM 0011e00pa3oBaATENBbHON JMCHMILIMHBI M BUABI y4eOHOH padoThl

Bup y4ye6Hoii padoThI Bcero yacos
O6Bem 00pa3zoBaTeIbHOM MPOrpaMMbl AUCIUIITTHBI 195
OcHOBHOE coJiep)KaHue 195
BT. 4..

TEOpeTUIEeCKoe 0OyueHue 58
MPAKTUYECKUE 3aHITHS 137
IIpoMe:xxyTouHasi aTTecTauus 9K3aMeH
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2.2. TemaTnueckmii IJIaH U coep:kaHue 001e00pa3oBaTeIbLHON AU CHMIIIMHBI

Ob0vem | Dopmupyem
4acoB ple o01mme u
npogeccuon
HaunmeHoBaHue pa3/iesioB U TeM Copepxanue yueOHOro Mmarepuajia
aJIbHbIe
KOMIIeTEeHIH
"
1 2 3 4
Pasne 1. [loBTOpeHHe Kypca MaTeMaTHKH OCHOBHO# IIKOJIbI 20
Tema 1.1 Jlekuuu 2
Hear n 3agaunm MaTeMaTMKU npu | ba3oBble 3HAaHUS M YMEHHS IO MaTeMaTWKe B NpPOPECCHOHATBHOW H B 1
OCBOCHHHM CIICHMAJIBHOCTH. MTOBCETHEBHOMN JESITEILHOCTH.
Yucaa u BbIYMCIEHUs. | JlelicTBUS HAX TMOJIOKUTEIBHBIMU W OTPULIATEIBHBIMH  YHCIAMH, 1
Bripa:kenus u npeodpa3zoBanus OOBIKHOBCHHBIMU U JIECATUIHBIMU JIPOOSIMHU.
JleiicTBust co cTeneHsaMu, (OpMYJIIbl COKPAIIEHHOTO YMHOKEHHUSI.
IIpakTHYecKHe 3aHATHS 2
JlelicTBus cO cTeneHs MU, (OPMYIIbI COKPALLIEHHOTO YMHOKEHUS 2
Tema 1.2. IIpodeccnonaibHO-OPpMEHTHPOBAHHOE  CoAep:KaHHe  (Coaep:KaHuUe
I'eomeTpus Ha NJIOCKOCTH NPUKJIAJTHOTO MOY/JIs1) OK 01, OK
IpakTHYeCcKHe 3aHsATHS 2 02, OK 03,
Bunst miaockux GUryp v UX miIomais. 2 OK 04, OK
[IpakTHKO-OpHEHTHPOBAHHBIE 3374l B Kypce T€OMETPHUH Ha TUNIOCKOCTH 05, OK 06,
OK 07
Tema 1.3 Jlekuunu 2
IIpoueHTHBIE BHIYHCICHHUS [IpocTeie TpoOLIEHTH, pa3Hble CcHocoObl UX BbrauciaeHUs. CloXHbBIE 2
MIPOIICHTHI
IIpakTHYeckne 3aHATHS 2
[IpocTeie TpOLEHTHI, pa3Hble CcHocoObl UX BbluKciaeHUS. ClOXHbBIE 2
MIPOLICHTHI
Tema 1.4 Jlekuun 2
YpaBHeHUs1 M HEPABEHCTBA Jlunelinplie, KBaJpaTHbIC, IPOOHO-THHENWHBIC YPAaBHEHUS U HEPABEHCTBA 2
IIpakTHYeckne 3aHATHS 2
Penienue nuHeHBIX U KBAJIPATHBIX YPaBHEHMIT 2
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Tema 1.5 Jlekuun 2
Cucremsl YPaBHEHHUI u | CrocoObl peleHusl CUCTEM JIMHEUHBIX ypaBHeHUM. [loHsaTHsA: MaTpuLa 2x2 2
HEPaBEHCTB u 3x3, onpenenurtenb Marpuilbl. Meton I'aycca. CucTeMbl HEIMHEHHBIX
ypaBHeHui. CucTeMbl HEPABEHCTB
IIpakTHYyecKue 3aHATHA 2
Pemenne cucreM JIMHEHHBIX YPaBHEHUI 2
Tema 1.6 IIpakTHYecKoOe 3aHATHE 2
BxogHO# KOHTPOJIB Brruncnenus u npeoOpa3oBaHus. Y paBHEHUs U HepaBeHCTBA. ['eoMeTpust Ha 2
IJI0CKOCTH
KonTpoabnas pabora 2
Pasnea 2 Ilpsivble M JIOCKOCTH B POCTPAHCTBE 12
Tema 2.1. Jlekuuu 2
OcHoBHBIC nousTus | [Ipenmer crepeomerpun. 1
cTepeoMeTpHH. Pacnonoxenune | Ocnosnvle nouamusi (mouxa, npamas, NIOCKOCMb, NPOCMPAHCMEO).
NPSAMBIX U IVI0OCKOCTEH OcHnognvle axcuomsl cmepeomempuu. lIlepecekarowuecs, napannenvhvie u
IMapanaeabHoCTH NPSAMBIX, | cKpewusarowuecs npamvle. IIpusHax u coOUCME0 CKPewusaruuxcs
NPAMOM M IUIOCKOCTH, IJIOCKOCTEN | npsambix. OCHOBHbIE NPOCMPAHCMBEHHbIE Puypbi.
[NapannensHbie MpsiMasi ¥ MIIOCKOCTb. 1
Onpeodenenue. Ilpuznax. Ceoticmea (c doxazamenvcmeom). llapannenvhvie
nrockocmu. Onpedenenue. Ilpusnax. Ceoticmeéa (c OoxazamenbCmeom). OK 01. OK
Tempasop u eco snemenmul. Ilapannenenuneo u ezo snemenmol. Ceoticmea 00 OI& 03
NPOMUBONONIONCHBIX 2panell U ouazonanell napaiienenuneoa. Illocmpoenue OI& 04 OI&
ceuenuti. Pewenue 3a0au. 05 OI% 06
Tema 2.2. [lepieHANKYJJISIPHOCTD IIpakTHYeckue 3aHATHS 2 ’OK 07 ’
NPSIMBIX, IPSIMOI M MJIOCKOCTH, [lepnienquKysipHBIE IPSIMBIE. 2
IJIOCKOCTeH llapannenvuvie npamvie, nepneHOUKyisApHvle K naockocmu. Ilpusnak
NepneHOuKyIApHoCmy — ApAMOU U naocKkocmu.  Jlokazamenbcmeo.
Ilepnenouxynap u naknounas. Ilepnenouxynapuvie niaockocmu. Ilpusnax
nepneHoOuKyIsApHocmu niockocmell. Jlokazamenbcmeo.
PaccTosiHMs B IpOCTpaHCTBE
Tema 2.3. IIpakTH4yeckune 3aHATHS 2
Teopema o Tpex neprneHANKYJIsipax =
TeopeMma o Tpex nepneHauKyiapax. JJoka3zareabcTBo. YTOa MEXIY MPSAMO 2

U IJIOCKOCTBIO. YTOII MCKAY MIIOCKOCTAIMU
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Tema 2.4. IIpodeccnoHanbHO-OPHEHTHPOBAHHOE  coflep:kaHue  (comep:kaHHMe 2

IMapanaenabHble, NPUKJIATHOT0 MOAYJISA)

neprneHIuKyJsipHbIe, Axcuombl ctepeoMerpuu. IlepneHIuKyIIpHOCT HPSAMOMl U IIOCKOCTH, 2

CKpelMBaloLuecs npsmMbie NapajlIeIbHOCTh  JBYX  HIpPSMBIX, IEPHEHAMKYISPHBIX  IIJIOCKOCTH,
NEPIEHAUKYISIPHOCTD INIOCKOCTEN

Tema 2.5. IlpakTH4YecKoe 3aHATHE 2

Pemenne 3amau. Ilpsimble u | PacnonoxxeHwue MIPSIMBIX " IJI0CKOCTEN B IIPOCTPAHCTBE. 2

IJIOCKOCTH B NPOCTPAHCTBE [lepieHaAUKYNSPHOCT W  MapalIeIbHOCTh MPSAMBIX M IJIOCKOCTEH.
CkpenmmBaroniyecst npsiMble
KontpoabHas padora 2

Pasnen 3. KoopamHaThl H BEKTOPbI 10

Tema 3.1 Jlekuuu 2

JlexkapToBBI KOOPAHHATBI B | JlekapToBel KOOpAMHATBl B mpocTpaHcTBe. [Ipocteifmme 3agaum B 2

npocrpancree. Paccrossnue mexay | koopauHaTtax. PaccrosiHue Mexay AByMs TOUKaMH, KOOPIAWHATHI CEPEANHbI

aByms  Toukamu. Koopaunarsl | oTpe3ka

cepeMHbI OTPe3Ka

Tema 3.2 IIpakTHYecKHe 3aHATHS 2

BexTopsb! B npocTpancTse. Bekrops! B npocTtpancTBe. Cll0)KeHHE U BBIYUTAHUE BEKTOPOB. 2

Yroa MeKAY BEKTOpaMHM. | Yunoowcenue eexmopa na uucno. Komnnanapnvie eexmopwi. Cransiproe

Cxkansipnoe NPOU3BEICHUE | npousgedenue  gekmopos.  Paznooicenue  eexmopa  no  mpem OK 01, OK

BEKTOPOB HeKoMniauapuoim — eekmopam. Koopounamer  eexmopa, — ckanapHoe 02, OK 03,
npousgeoeHue 8eKmopos 6 KOOPOUHAMAX, Y201 MeHcOy 8eKMopamu, y2oil OK 04, OK
MedHCOY NPAMOU U NIAOCKOCMbIO, V2Ol MeNHCOY NIOCKOCMmAMU. YpaeneHue 05, OK 06,
naockocmu. I eomempuueckuii cmvlcn onpedenumens 2x2 OK 07

Tema 3.3 IIpodeccnonanbHO-OPHEHTHPOBAHHOE  coflep:kaHue  (comep:kaHHMe 2

IIpakTHKO-OpHEeHTHPOBAHHbIE NPUKJIAJTHOTO MOY.JIs1)

3aga4u Ha KoopauHaTHOH | KoopauHaTtHas TIOCKOCTh. BBIYHCIICHHE pacCTOSTHMN W IUIOIIAJeH Ha 2

IJIOCKOCTH miockocTu. KonnuecTBeHHbIE pacdyeThbl

Tema 3.4 IIpakTHYecKHe 3aHATHSA 2

Pemenue 3amau. KoopauHatel M | /lekapTOBBI KOOPIUHATHI B IPOCTPAHCTBE. BEKTOPHI B MPOCTPaHCTBE. 2

BEKTOPbI

Cnoowcenue u Gvluumanue 6eKMopos. YMHodceHue 6eKmopa Ha HUcio.
Komnnanapnvie  eexmopwi.  Ckanapnoe — npousseoenue  8eKMopos.
Pasznoosicenue  6exmopa no  mpem  HEKOMNIAHADHLIM — BEKMOPAM.
IIpocmeiiwue 3a0auu 6 koopounamax. Koopounamwl éexmopa, paccmosinue
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MedxHcOy — MmouKamu, KOOPOUHAMbl  CepeOUHbl  OmpesKd,  CKAAPHOe
npouszgeedeHue 8eKmopos 8 KOOPOUHAMAX, Y20l MedHcO0y 8eKmopamu, y2oil
MeAHCOY NPAMOU U NIOCKOCIBIO, V20JL MeXCOY NILOCKOCIAMU

KonTpoabnas padora 2
Pa3nen 4. OcHoBbI TpUronomMerpun. Tpuronomerpunyeckue GyHKUNH 23
Tema 4.1 Jleknun 2
Tpuronomerpuyeckne  ¢ynxkuuu | Paguannas mepa yrina. [IoBopoT Touku BOKpyr Hauajga KOOpJIHUHAT.
NPOM3BOJBLHOIO  yrja, 4Mcaa. | OnpedeneHue cumyca, KOCUHYcad, maHeeHca u Komauzenca. 3HaKu cumyca,
Paguannasi ¥ rpagycHasi Mepa yIjla | KoCUHyca, MmaHeeHca U KOmaHuzeHca no yemsepmsm. 3a8Ucumocms MeHcoy
OcCHOBHBIE TPHIOHOMETPHYECKHE | CUHYCOM, KOCUHYCOM, MAH2EHCOM U KOMAH2EHCOM 0OHO20 U MO20 e Y2id
TOXKECTBA. Tpuronomerpuueckue Toxaectsa. CUHYC, KOCUHYC, TAHT€HC U KOTAHT'€HC 2
@opMmyJIbl IPHBEICHHs YIJIOB ¢ U - 0. DOpMYyIIbl IPUBEICHHS
IIpakTHYeckoe 3aHATHE 2
Peniennie TpUroHOMETPUYECKHX 33124 2
Tema 4.2 Jlekuuu 2
Cunyc, KOCHHYC, TaHTeHC cyMMbl B | CymMMa U pa3HOCTh CUHYCOB. CyMMa M pa3HOCTh KOCHHYCOB.
Pa3HOCTH IBYX yIJIOB Cunyc u Kocumyc 06ouHo20 yena. Dopmynvl HONTOBUHHO2O —Yela. OK 01. OK
CuHyC M KOCHHYC ABOHHOIrO yriaa. | [Ipeobpazosanusi cymmobl mpuecoHOMEempuieckux QyHKyuil 8 npousseoeHue 0 OI& 03
@®opMy.Jibl OJTOBMHHOIO YIJIa U npousgedeHusi 6 cymmy. Bwipasxcenue mpuconomempuueckux @yHKyuil 2 OI& 04 OIE
uepe3 MaH2eHc NOJIOBUHHO20 apeyMeHma. 05 OI& 06
IpakTHYecKHEe 3aAHATHS 2 E)K 07 ’
[TpeoOpa3oBaHus MPOCTEUIIINX TPUTOHOMETPUUECKUX BBIPAKEHU N 2
Tema 4.3 Jlekuun 2
®ynkuuu, ux cpoicrea. Crnocodbl | O6MacTh OMpeneNeHrusT M MHOXKECTBO 3HaueHWid (GyHKuui. YETHOCTH,
3aaanus QpyHKIMii HEYETHOCTD, MEPUOIUIHOCTh PyHKIMNA. CriocoObl 3a/1aHus QYHKITHIMA
Tpuronomerpuveckue (yHKkuMM, | O6nacTp ONPEACICHHS M MHOXECTBO 3HAYCHHH TPUTOHOMETPHYCCKUX 2
HX CBOMCTBA M rpapukun GyHKLIUH. Yémnocmo, HEeYeMmHOCMb, nepuooudHOCHb
mpueonomempuueckux ynxyui. Ceovcmsa u epaguxu GyHKyuil y = cos X,
y=sinx,y=1gx,y=clgx
IIpakTHyeckne 3aHATHS 1
Pemiennie nmpumepoB U 3a7ad 10 TeEME 1
Tema 4.4 IIpakTHYecKHe 3aHATHS 2
IIpeobpa3oBanue rpagukoB | CxaTre U pacTsokeHue TpaduKOB TPUTOHOMETPUYECKUX (DYHKITUH. 2

TPUTOHOMETPHYECKUX (PYHKIM I

[Ipeobpa3oBanue rpaduKoB TPUTOHOMETPUYECKUX PYHKIUN
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Tema 4.5 IIpodeccnoHanbHO-OPHEHTHPOBAHHOE  coflep:kaHue  (comep:kaHHMe 2
Onucanue NPON3BOJACTBEHHBIX | MPUKJIATHOIO MOIYJIsl)
NMPOLEeCCOB ¢ NMOMOIIbIO rpapukos | Mcnons3oBanue CBOICTB TPUTOHOMETPUUYECKUX byHKIMi B 2
byHkumi poheCCHOHANBHBIX 3a/1a4ax
Tema 4.6 IIpakTHYecKHe 3aHATHA 2
OOparnbie  TpUroHomerpuveckue | O6paTHple TpuroHomerpudeckue Gpyakmun. Mx cBoiicTBa u rpaduku
byHxuun .
TpUroHOMeTpHUECKHE YPABHEHHS VYpaBHeHuHe cos X = a. YpaBHEHHE SIn X = a. ypaBI;IeHI/Ie tgx =a,ctgx =a.
U HepaBeHCcTBa Pewenue  mpuconomempuueckux — ypasHemuii  OCHOBHHIX  MUNOG: 2
npocmeuwiue  mMpucOHOMempuyeckue — YpasHeHus, — ceooawjueci K
K68AOpAMHbIM, peuiaemble pasiodceHuem Ha MHOMCUMeENU, 0OHOPOOHbIe.
IIpocmetiwue mpucoHomempuieckue HepaseHcmaa
Tema 4.7 IIpakTHyeckue 3aHATHS 2
Cucrembl  TpUroHoMerpuuyeckux | CHCTEMBbI IPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHHI 2
YPaBHeEHUil
Tema 4.8 Jlekuuu 2
Pemenne 3ajad. ocHOBBI | [IpeobpaszoBanue TPUTOHOMETPUUYECKUX BBIPAKCHHI. Pemenue 2
TPUTOHOMETPHH. TPUTOHOMETPUUYECKUX YPABHEHMH W HEPaBEHCTB B TOM 4YHCIE C
Tpuronomerprnyeckue pyHKINH WCIIOJIb30BaHHUEM CBOMCTB (DYHKIIUH.
Kontpoabnas padora 2
Pazngea 5. KommiiekcHbIe Yucaa 4
Tema 5.1 Jlekuun 2
KomniexcHble uncia. [loHsITHE KOMIUIEKCHOTO YHCIIA.
IIpuMeneHre KOMILUIEKCHBIX YHcen | ConpsoicenHble KOMNIEKCHblE YUCAA, MOOYIb U AP2YMeHm KOMHNIEKCHO20
yucna. Popma  3anucu  KOMHWIEKCHO20  HUCIA  (2eoMempuyecKas,
mpuecoHomMempuyeckas, areebpauveckas). Apugpmemuueckue oeticmsus ¢ 2
KOMNJIEKCHbIMU YUCTIAMU
IIpakTHYeckne 3aHATHS 2
BoimonHeHne pacyeToB € MOMOUIbIO KOMIUIEKCHBIX uuncend. [Ipumepsl 2
HCII0JIb30BaHUsl KOMIUIEKCHBIX YMCEI
Pa3gen 6. IlpousBognas pyHKuMH, ee NPUMEHEHUE 17 OK 01, OK
Tema 6.1 Jexknuu 2 02, OK 03,
IHonsiTue npousBoanoiti. opmyJisl | OnpesesieHNe YUCTOBOM MOCIEA0BATEIILHOCTH M CTIOCOOBI €€ 3a/1aHMs. OK 04, OK
H npaBwia Tud¢epeHunpoBaHUsA Cesoticmea  uucnosvix nociedosamenvhocmeti. OnpedeneHue npedena 05, OK 06,
nocnedosamenvHocmu. Buiuucnenue npedenos nociredosamenvHocmel. OK 07
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IIpousBoaHbIie CYMMBI, Pa3HOCTH

Ilpeoen ¢ynxkyuu mna oOeckoneynocmu. Ilpeden gyukyuu 6 mouxe.

Npou3BeIeHN s, YACTHOTO Ipupawenue apeymenma. Ilpupawenue @yuxkyuu. 3aoaqu, npusooaujue K 2
nouwsmuio  npouzeoonou.  OnpedeineHue  NPousBOOHOU.  Aneopumm
OMBICKAHUS NPOU3BOOHO
IIpakTHYecKkue 3aHATHS 2
@opmynsl quddepenipponanus. [pasuna auddepenunpoBanust 2
Tema 6.2 Jlekuuu 2
IIpousBoansbie Onpenenenne cioxHOM QyHKiuU. IIpou3BogHAs TPUTOHOMETPHUUECKUX
TPUTOHOMeTpUYecKkuX  (pyHkumii. | yakumii. [[ponsBogHas cinoxxHOU HYHKITMH 2
IIpou3BoaHasi CJ10KHON PyHKIMHU
Tema 6.3 IIpakTHYeckue 3aHATHSA 2
onaTne 0 HEMPEPLIBHOCTH | 17,4 q1pe HernpepbIBHON (QyHKIMH. CBONCTBA HEMPEPHIBHOU (DYHKITHH.
(ynxmun. MeTon HHTEPBAIOB Ces3b MedcOy HenpepvleHOCmbI0 U Oughgepenyupyemocmoio QyuKyuu 6 2
mouke. Aneopumm peuieHus HepageHcma MemoooM UHMEPBALOs
Tema 6.4 Jlekuuu 1
I'eomerpnuecknii u ¢usnyecknii | ['eomeTpudeckuii CMbICT MPOU3BOAHON (PYHKIIMU — YITIOBOM KO3(PPHUIHEHT
CMBbICJI IPOU3BOIHOM KacaTelbHOU K TpaduKy GyHKINHU B TOUKE.
Pusnyeckuii CMbICT NPOU3BOAHON | Vpasuenue xacamenvHou k epaguxy @yukyuu. Aneopumm cocmasieHus 1
B IpogecCHOHATBHBIX 3aa4aX Vypashenus kacamenvrou K epaguxy gyuxyuu Yy=Ff(x)
IIpakTHYyecKue 3aHATHA 2
Ousnyeckuii (MeXaHWMYECKHUH) CMBICI MPOU3BOJHOW — MrHOBEHHAas 2
CKOPOCTh B MOMEHT BpeMeHH t: v =S’ (t)
Tema 6.5 IIpakTHYecKHe 3aHATHS 2
MonoronHocTs ¢yHkuuu. Touku | Bozpacranue u yObpiBaHue (YHKIMH, COOTBETCTBHE BO3pAaCTaHUS U 2
IKCTpeMyMa yObIBaHUS (PYHKIIMH 3HAKY TPOU3BOTHOM.
Tlonsamue npou3eo0HOU 8bicuie20 NOPAOKA, COOMEEMCmeue 3HaKa 6mopou
NpoU3B0OHOU BbLINYKAIOCMU (602HYMOCMU) DYHKYUU HA ompe3Ke. 3adaqu Ha
maxkcumym u munumym. Ilousamue acumnmomuol, cnocobvl ux onpeoeneHus.
Aneopumm ucciredosanus GYHKYUU u nOCMpoeHus ee epapura ¢ noOMoubio
npou3ze00Hou. J{poono-nuneiunas pynKyus
Tema 6.6 IIpakTHYecKHe 3aHATHA 1

HccnenoBanue GyHKIMKU HA MOHOTOHHOCTb U ITOCTPOCHHUE IPAPHUKOB.
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HccaenoBanue pynxuumit n | Haxoxxnenne HamOONbIIETO W HAaWMEHBIIETO 3HAYCHWH (QYHKUUH,
nocrpoeHue rpagukon MOCTpOCHHE TpapMKOB MHOTOWIEHOB C HCIHOJIB30BAaHUEM amrmapara 1
MaTeMaTHYECKOr0 aHAJIN3a
Tema 6.7 IIpodeccnonanbHO-OPHEHTHPOBAHHOE  coflep:kaHue  (comep:kaHHMe 1
Haxoxaenne ONTHUMAJIBHOIO | MPUKJIATHOIO MOIYJIf)
pe3yJbTara c nomomblo | Hanmensiiee u HanOoJiplIee 3HaUeHUE (PYHKIMH 1
NpOM3BOAHOI B  mpakTHYeckux | Gopmynsl U mpasuia auddepeniupoBanus. Mccnenosanne (yHKIUN €
3ajavyax oMouIbio npou3BogHor. Hanbonbliee 1 HanMeHblee 3Ha4eHUs1 QYHKIUU
Pemienue 3aaad. HpOI/I?.BO[[HaSI KOHTpOJ’IbHaﬂ paﬁoTa 2
(yHKIMH, ee IPHMEHEeHH e
Pa3zjesn 7. MHOrorpaHHUKH M TeJjia BpalleHUst 22
Tema 7.1 Jlekuuu 2
Bepumunsl, pedpa, rpanu | [louatue wmHororpanHuka. Ero snemMeHTH: BeplIuHBL, pelpa, TpaHU.
MHOTOrpaHHHMKA Junaronanps. Ceuenue. Bolnykiible ¥ HEBBIIYKJIbIE MHOIOIPaHHUKH
[Monsitue mpu3mbl. Ee ocHOBaHWMs W OOKOBBIE TpaHU. BhicoTa MpPU3MEL.
IIpu3ma, ee cocrapJjsiiolime, | [Ipsmas u HaknoHHas npusma. [lpaBunbaas npusma. Ee ceuenue 2
ceyenue. Ilpamas m npaBuiabHas
NPU3MBbI
Tema 7.2 IIpakTHYecKHe 3aHATHS 2
MMapamunenenunen, kyo0. Ceudenue | [lapayenenunen, CBOHCTBa NPSMOYTOJILHOTO Tapajuielienunena, Kyo.
Ky0a, mapaJjuieienumnena Ceuenue Kyba, mapauieenunena OK 01, OK
[Mupamuna u ee snemenTsl. Ceuenue nupamubl. [IpaBuibHas nupaMuaa. 02, OK 03,
IInpamuga, ee cocraBasiolmue, | YceueHHas MUpaMHUIa 2 OK 04, OK
ceuenue. I[IpaBunbHasi nupamujaa. 05, OK 06,
Yceuennas nupamMuaa OK 07
Tema 7.3 Jlekuuu 2
bokxoBasi u mosHas mnoBepxHocTh | [Imomaas OOKOBOM 1 MOTHOW MOBEPXHOCTH MPU3MBI, TUPAMHUIBI
IMPU3MBbl, TUPAMH/IbI CumMeTpusi OTHOCUTEIIBHO TOUKH, IPSMOH, III0cKOcTH. CUMMeETpus B KyOe,
Cummertpus B Ky0e, | mapayutenenurese, pu3Me, MPaMuIe 2
napaJjiesjenumnesne, npusme,
nupamuje
Tema 7.4 IIpodeccnoHAIbHO-OPMEHTUPOBAHHOE  COAep:KaHMe  (comepsKaHue 2
IIpumepsl CHUMMeTPHii B | IPUKJIAJHOT0 MOAYJIA)
npodeccuu CummeTpus B IPUPOJE, APXUTEKTYpE, TEXHHUKE, B OBITY 2

31




Tema 7.5 IIpakTHYeckne 3aHATHS 2
IIpaBuibHbIe MHOTOrpaHHUMKH, UX | [loHATHe  mpaBwiIbHOTO  MHOrorpaHHuka. CBOHCTBA  MPaBUIIBHBIX 2
CBOICTBA MHOTOTPaHHUKOB
Tema 7.6 Jlekuuu 1
Humuap, ero cocrapjsiiomue. | [lumuuap u ero anementsl. CeueHue MUIMHApa (TapaiieabHOoe OCHOBAHUIO 1
Ceyenne nuInHapa u ocu). Pa3zBepTka muiinHapa
Tema 7.7 IIpodeccoHATbHO-OPUEHTHPOBAHHOE  COAep:KaHMe  (comeps:KaHue 2
Konyc, ero COCTaBJISIIOIIHE. | TPHKJIAJTHOTO MOILYJIsl)
CeueHne KoHyca Konyc n ero snementsl. CeueHne koHyca (IapajuleIbHOE OCHOBAHMIO U 2
MPOXOJislee Yepe3 BepIInHY), KOHWYecKue ceueHus. Pa3BepTka koHyca
Tema 7.8 IIpakTHYecKkHne 3aHATHS 2
YceueHHBbIH KOHYC. Ceuenne | YceueHnnslii konyc. Ero oOpasyromias u BeicoTa. CedeHHE yCEUYEHHOTO
YCEYEHHOr0 KOHyca KOHyCa 2
Ilap u cepa, ux ceuenns [Tap u chepa. Bzaumuoe pacnonoxxkenune cepbl u miockoctu. CedeHue
mapa, chepbl
Tema 7.9 IIpakTHYeckHne 3aHATHS 2
Ilonsitue 0060 o0beme  Teua. | [lonsitue 00 oO0beme Tema. OOBeM Kyba ©  TPSIMOYTOJEHOTO 2
OtHomenne o00beMOB NOA00HBIX | napamenenunena. O0bem npusmbl U mwiMHApa. OTHOIIEHHE 00BEMOB
TeJ MOAOOHBIX TeJ. ['eoMeTprUeCcKuil CMBICI ONPeIeTUTENsI 3-T0 MOpsAKa
Tema 7.10 IIpakTHYeckHe 3aHATHA 1
?e?:’em’l H ILTOINA/H MTOBEPXHOCTER | G oy mupammbt 1 KoHyca. OGbeM mapa. [L1omamm moBepXHOCTE! Tel 1
Tema 7.11 IIpakTHYecKHe 3aHATHSA 1
KomOunanuu mHororpanHukoB W | KoMOMHamMu reoMeTpHIeCKUX Te 1
TeJl BpallleHus!
Tema 7.12 IIpakTHYecKHe 3aHATHS 1
I'eomerpnyeckne KoMOMHAUMM Ha | Mcnonp3oBaHWE KOMOWHAIIM MHOTOTPAHHMKOB M TeJ BpalleHHS B
NPaKTHKE IPaKTUKO-OPUEHTUPOBAHHBIX 3aJa4ax 1
Pemrenne 3axa4. MHOrorpaHHuKH H | OO0BEMBI U IUIONIA M TOBEPXHOCTH MHOTOIPAHHUKOB U TEJI BPAIICHHSI
TEJ1a BpAIICHUS KonTpoabnas pabora 2
Pa3znen 8. IlepBooOpa3nas pyHKuMH, ee IpMMEeHEHUE 13 OK 01, OK
Tema 8.1 ‘ IIpakTHYecKHe 3aHATHA 2 02, OK 03,
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ITepBooOpa3nasn ¢yHkuuu. | 3a1a4a 0 BOCCTAHOBJIEHUHU 3aKOHA JIBM)KEHUS 110 U3BECTHOM CKOPOCTH. OK 04, OK
IMpaBuaa HaxoxaeHus | [lonamue unmezpupoeanus. O3HaKOMAeHUEe C NOHAMUEM UHmMepald u 05, OK 06,
nepBoodpa3sHbIX nepsoobpasnoti 01 Qyukyuu  y=f(x). Pewenue 3a0au Ha C653b 2 OK 07
nepeoodpasHoll U ee NPOU3BOOHOU, BbIHUCTEHUE NePBO0OPA3HOU 0151 OAHHOU
@yuxyuu. Tabauya opmyn 011 naxoxcoenus nepeoodopasmuvix. Hzyuenue
npasuia 8bl4UCieHUsi nep8ooopazHoll
Tema 8.2 Jlekuuu 2
IMnomann KPHBOJIMHEHOM | 3a/jaun, MNPUBOASIIME K TOHATHIO ONPEACNCHHOTO HWHTerpaja — o
Tpaneuun. ®opmya HploTOHAa — | BEIYMCIICHUH IUIONIAIM KPUBOJIMHEHHON Tpamennu, o MepeMeneHHN TOYKH.
JleiiOHuna Ilonamue onpedenénnozo unmezpana. Ieomempuueckuii u Qusuueckui 2
cmulen onpedeienHoco unmezpana. Popmyna Heromona— Jleribnuya
Tema 8.3 IIpakTHYecKkHne 3aHATHS 3
Heonpenenennprii u | [loHATHE HEONIPENEIECHHOIO UHTETpaIa
onpeaeJeHHbI HHTEerpPaJibl I'eomeTpHUUyeCcKuil CMBICIT ONPEEIIEHHOTO HHTErpaia
ITonsiTue 00 ornpe/ieJIeHHOM 3
HHTerpalje KaK MJI0LIAAN
KPHMBOJMHEIHON Tpaneuun
Tema 8.4 IIpodeccoHAIbHO-OPMEHTUPOBAHHOE  COAep:KaHMe  (comepsKaHue 2
OnpeaeeHHbIN HHTErPAJ B )KM3HH | IPUKJIATHOI0 MOLYJI51)
I'eomeTrpuueckuii cMbIca orpeaeaeHHoro uurerpaina. @opmyna HerotoHa - 2
JleiiOHMIA.
Pewenue 3a0au na npumenenue unmezpana Ons 8blYUCIEHUS DUULECKUX
8eIUYUH U NIoWaoell
Tema 8.5 Jlekuuu 2
Pemenune 3anau. IlepBooOpasnas | [lepBooOpasnas ¢ynkumu. IlpaBuna HaxoxaeHus mnepBooOpasHbix. Ee 2
(pyHKuMH, ee MPUMeHeHHe MIPUMEHEHHE
KontposbHas pagora 2
Pa3znen 9. Crenenu u kopuu. CreneHHasi QyHKIMs 12
Tema 9.1 IIpakTHYeckue 3aHATHSA 2 OK 01, OK
Crenennast pyHkuus, ee coiicrea | [loHsTue KopHS n-0il CTENEHN U3 ACHCTBUTENBHOTO yncia. OyHKIMKH y = 2 02, OK 03,
VX ux cpoiictBa u rpaduku. CBoicTBa KOPHS N-0if CTENEHH OK 04, OK
Tema 9.2 Jlekunn 2 05, OK 06,
IpeodpasoBanne Bbipaxenuii ¢ | [IpeoOpasoBaHue UPPALUOHAILHBIX BbIPAKEHHIA 2 OK 07

KOPHSIMHU N-0H CTENEHHU
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Tema 9.3 IIpakTHYeckne 3aHATHS 2
CBoiicTBa cTeneHu ¢ | Ilonsatue creneHu c¢ OOBIM palMOHANBHBIM IOKa3aTesneM. CTelneHHbIE 2
PALHOHAJIBHBIM (GyHKIIMM, UX CBOWCTBA U TpaduKu
JAeliCTBUTEJIbHBIM N0KA3aTEJSIMU
Tema 9.4 Jlekuunu 2
Pemenne HPPALHOHAIBHBIX | PABHOCHMIIBHOCTh HPPALIMOHAJIBHBIX YPaBHEHUN U HEPABEHCTB. MeToabl UX 2
YPAaBHEHHI U HEPABEHCTB pemieHus. Pernenre uppalnoHalbHbIX YpaBHEHUI U HEPaBEHCTB
Tema 9.5 IIpakTHYeckue 3aHATHS 2
Crenenn u kopHu. CrenmenHas | OnpeneneHue creneHHONW ¢GyHKIMU. Vcronb3oBaHWE €€ CBOWCTB TIPH 2
byHkuus peLIeHNN YpaBHEHHUI U HEPABEHCTB
Koutpoannasi padora 2
Paznen 10. [Toka3aTenbHasi pyHKIIUSA 10
Tema 10.1 Jlekuuu 2
IlokaszarenbHas  QyHKkuus, ee | CTeneHb ¢ IPOU3BOIbHBIM ACHCTBUTEIbHBIM IIOKA3aTEIEM. 2
CBOIiCcTBa Onpedenenue nokazamenvHou @QyHKyuu, ee ceoucmea u 2epaghux.
3uakomecmeo ¢ npumeneHuem noxazamenvHou @yukyuu. Pewenue
NOKA3AMeNbHbIX YPasHeHUU PYHKYUOHANbHO-2PAPUIECKUM MEMOOOM
Tema 10.2 IIpakTHYeckue 3aHATHSA 2
Pemenne NOKa3aTeJbHbIX | PeneHue nokasaTenbHbIX YPaBHEHU METOJIOM YpaBHUBAHUS IOKa3aTeseH, 2 OK 01, OK
YPaBHeHMIi 1 HEPABEHCTB METOZIOM BBEJIECHHUS HOBOH MEpEeMEHHOH, (YHKIMOHAIHHO-TpapUUIECKUM 02, OK 03,
METOIOM. OK 04, OK
Pewenue nokazamenvhvix HepageHcma 05, OK 06,
Tema 10.3 IIpakTHYeckne 3aHATHS 2 OK 07
Cucremsl NMOKa3aTeJbHbIX | PenieHue cucteM noka3aTesbHbIX YpaBHEHUN 2
YpaBHEHUi
Tema 10.4 IIpakTHYecKHe 3aHATHSA 2
Pemenne 3amau. IlokaszareinbHas | Pemenue mokaszaTelbHBIX YPaBHEHHH METOJIOM YpaBHUBAaHHS MOKa3aTeaen 2
byHkuus W METOAOM BBEICHHUS HOBOW IMEpeMEeHHOU. PelieHue mnokas3aTeabHbIX
HEPaBEHCTB
Koutpoabnas padora 2
Pasnen 11. Jlorapudmbl. Jlorapupmuyeckasi yHKIus 14 OK 01. OK
Tema 11.1 Jlekuun 2 0 OI& 03
Jlorapudm uucna. JlecATHUHBIA U HATYpaJIbHBIN JIOTapr(MBbI, YHCIIO € 6K 04, ’

Caoiicta norapugmon. Onepanus JorapuMUpOBaHUsL.
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Jlorapugm umcia. JecATHYHBIA H OK 05, OK
HATYPAJIbHBIN JOrapuMbl, YUCJI0 2 07
e
CaoiicTBa Jorapugmos. Onepanus
JorapudpmupoBanus
Tema 11.2 Jlekuun 2
Jlorapudpmuueckas ¢ynkuus, ee | Jlorapudmudeckas GyHKINA U €€ CBOWCTBA 2
CBOIiCTBA
Tema 11.3 Jlekuun
Pemenne . AOrapUPMUIECKUX [T1 0 0o JOTapu(PMHUECKOTO YPABHEHHUSI.
YPABHCHHH H HEPABCHCTE Onepayusi  nomenyupoganus. Tpu  OCHOBHLIX — Memooa  peuleHus
Jn02apudmuueckux ypasHeHuu: YHKYUOHAIbHO-2papuuecKull, Memoo
NOMEHYUPOBAHUS, MEMOO 88e0eHUsl HOBOU nepemeHHoU. Jlocapugmuueckue
HepagseHcmaa
Tema 11.4 IIpakTHYecKHe 3aHATHS 2
CucremMsl Jorapu(pmMudeckux | AJIroputM peIeHHUs CUCTEMBl  ypaBHEHHUHU. PaBHOCHIIBHOCTD 2
ypaBHeHMI JIOTapu(PMUICCKIX YPaBHECHUI W HEPABCHCTB
Tema 11.5 IIpodeccoHATbHO-OPMEHTHPOBAHHOE  COAep:KaHMe  (comepsKaHue 2
Jlorapu¢mbl B npupoae ¥ TeXHUKe | NPUKJIAAHOT0 MOIY/JIs1)
[Mpumenenue norapudma. Jlorapupmudeckass cnupanb B mpupone. Ee 2
MaTEMaTHYE€CKHUE CBOMCTBA
Tema 11.6 IIpakTHYeckue 3aHATHSA 2
Pemenue 3amau. Jlorapudgmsl. | Jlorapudmudeckas ¢GyHKIUsA. PermeHue mpocTedmmx JorapuGMUIecKux 2
Jlorapudpmuueckas pyHKumst YpaBHEHUI
KoutposibHas pagora 2
Pasnea 12. MHokecTBa. JjieMeHThI TeopuH rpagoB 10
Tema 12.1 Jleknuu 2
MHo:kecTBa [Tonsitue MuokectBa. [TomMHokecTBO. Onepaliuu ¢ MHOKECTBAMHU 2
Tema 12.2 IpodeccHonaaLHO-OPHEHTHPOBAHHOE  COlep/kaHue  (Colep:KaHue 2 OK 01, OK
Omnepanun ¢ MHOXKeCTBAMH NMPUKJIATHOT0 MOTY/JIs1) 02, OK 03,
Onepanuu ¢ MHOXkecTBaMu. PellieHue npukiaaHbIx 3a1a4 2 OK 04, OK
Tema 12.3 Jleknun 2 05, OK 06,
I'padbi [Tonsitue rpada. Cea3ubIil rpad, AepeBo, UK rpad Ha MIOCKOCTH 2 OK 07
Tema 12.4 IIpakTHYecKkne 3aHATHS 2
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Pemienne 3amay. MHo:KecTBa,
I'padbl 1 ux npumeHenune

Onepaunn ¢ MHOXecTBaMH. ONMCAaHME PEAJbHBIX CUTYAaLlUH C ITOMOILBIO
MHOKecTB. [IpuMenenue rpadoB K peleHuIo 3a1a4

KonrposibHas paGora 2
Paznen 13. DiieMeHTbl KOMOMHATOPUKH, CTATUCTUKY M TEOPUH BEPOSITHOCTEI 14
Tema 13.1 Jlekuuu 2
OcHoBHBIC nousTus | [lepecraHoBKH, pa3MeIlIeHUs, COUETaHUS.
KOMOMHATOPUKH 2
CoObITHE, BEPOATHOCTH COOBITHS. C 5
Coromenme " yMHOKeHHE TOBMGCTHBIG Y HECOBMECTHBIE COOBITHSL. )
. eopembl 0 6epPOAMHOCMU CYMMbL COObIMUL. YCN06HAA BEPOAMHOCMb.
BeposITHOCTEH 3asucumvle u Hezasucumvlie coovimus. Teopemvl 0 8eposmHocmU
npouszeederus coobImuil.
Tema 13.2 IIpodeccnonanbHO-OPHEHTHPOBAHHOE  cofep:kaHue  (comep:kaHHMe 2
BepositHocTh B | NIPUKJIAJHOI0 MOIYJIsT) OK 01, OK
npogdeccuoHaJbHBIX 321a4ax OTHocuTenbHAas YacToTa COOBITHS, CBOWCTBO €€  YCTOWYMBOCTH. 2 02, OK 03,
Cratuctuueckoe ompezesieHne BepoATHOCTH. OleHKa BEpOSITHOCTH OK 04, OK
COOBITHUS 05, OK 06,
Tema 13.3 Jlekunu 2 OK 07
JuckperHas ciiy4ailHasi BeJIMYMHA, | Bunel  ciaydaiineix  BenmuuH. OmnpepeneHue JUCKPETHOM —CllydailHOM 2
3aKOH ee pacipeaejeHus BEJIMYMHBL. 3aKOH paclpeiesieHusl AUCKPETHOU CIIy4yailHOW BeJW4YuHbl. Ee
YHCJIOBBIE XapaKTEPUCTUKU
Tema 13.4 IIpakTHYeckne 3aHATHS 2
3agaun MaTeMaTu4eckou | Bapmanmonnsiii psa. Iloauron wactor u ructorpamMma. CTaTHCTHYCCKHE 2
CTATHCTHKHU XapaKTEPUCTHKH psijia HaOJIr01aeMbIX JaHHBIX
Tema 13.5 IIpodeccnonanbHO-OPHEHTHPOBAHHOE  cofep:kaHue  (comep:kaHHe 2
CocraBijieHue Ta0JMIl M AMArPaAaMM | TPUKJIATHOTO0 MOIYJIs)
Ha NMPaKTHKe [lepBuunass 00paboTka CTaTUCTUYECKHX JaHHBIX. [paduyeckoe ux 2
npencrabieHue. HaxoxkneHue cpeaHuX XapakTEpUCTUK, HaOII0daeMbIX
JAHHBIX
Tema 13.6 IIpakTHYecKHe 3aHATHS 2
Pemenne 3aaad. DJeMeHThI | DneMeHTh KoMOuHaTopuku. CoObITHE, BEPOATHOCTH COOBITH. CllOKeHHE 1 2
KOMOMHATOPUKH, CTATHCTHKH M | YMHOXXEHUE BEPOSTHOCTEH
TeOPUH BePOSITHOCTEH KonTpoabnasi pabora 2
Paznen 14. YpaBHeHMsI M HEPaBeHCTBA 14
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Tema 14.1 Jexknuu 2 OK 01, OK
PaBHOCHMILHOCTL  ypaBHeHMH M | PaBHOCHIBHOCTH ypaBHEHHIA U HepaBeHCTB. OnpeneneHusl. 02, OK 03,
HepaBeHCcTB. OOmme  metoabl | OcnogHble meopembl  PABHOCUTIbHBLIX — Nepexo0ax 6 VPAGHEHUsX U OK 04, OK
pelueHust Hepasencmeax. Obwue MemooObl peuieHuss YPAasHeHUll. Nnepexoo om 2 05, OK 06,
paseHcmea yHKYull K pageHcmay apeymMeHmos 0Jisk MOHOMOHHBIX (DYHKYULL, OK 07
MemoO pa3nodHceHUs Ha MHONCUMENU, MEMOO 88€0€HUsI HOBOU NEPEMEHHOU,
GdyHKYUOHANbHO-2pahUUeCKUll MeMOoO
IIpakTHYecKHe 3aHATHS 2
PeuieHue ypaBHEHUI 2
Tema 14.2 IIpakTHYecKkHe 3aHATHS 2
I'paguyecknii  meron pemenusi | O0mue METOJBI PEIICHUS HEPABEHCTB: MEPEX0]] OT CPAaBHEHHS 3HAUCHUH
YPaBHeHMIi, HEPABEHCTB (GyYHKIMHM K CpPaBHEHHIO 3HAYSHHI apryMEHTOB ISl MOHOTOHHBIX (DYHKITHA,
METOJ] MHTEPBaJIOB, PYHKIIMOHAIBHO-TPa(QUIESCKHIA METO/. 2
I paguueckuii memoo pewierus ypasHeHull U HePaBeHCms
Tema 14.3 IIpakTHYecKHne 3aHATHS 2
Ypasuenuss W HepaBeHcTBa ¢ | OnpenesneHue Moayis. PackpbiTue MOAYIs 1O ONpeAeNICHHIO.
MoayJieM Ilpocmeiiwue ypasnenus u Hepagencmea c¢ Mmooyiem. Ilpumenenue 2
PABHOCUNLHBIX NEPEX0O08 8 ONpeOeieHHbIX MUNAX YPAeHeHUU U Hepa8eHCmE
c Mooynem
Tema 14.4 IIpakTHyeckue 3aHATHSA 2
YpaBHeHuss M HepaBeHCTBa ¢ | 3HaKOMCTBO ¢ mapameTpom. [Ipocreiimine ypaBHEHHsST W HEpaBEHCTBA C 2
napamMeTpamMu napaMeTpom
Tema 14.5 IIpodeccoHATBbHO-OPUEHTUPOBAHHOE  COAEp:KaHMe  (comeps:KaHue 2
CocraBiieHue " pelieHue | NPUKJIATHOT0 MOYJISA)
npogecCMOHAIBHBLIX  3a4a4 ¢ | PemieHue TeKCTOBBIX 3a71a4 NPOPECCHOHATBHOTO COIEPIKAHUS 2
NMOMOIIbIO YPABHEHUM
Tema 14.6 IIpakTHYecKHne 3aHATHS 2
Pemenne 3agau. YpaBHenusa u | OOmue METOAbl pEIICHUs YpaBHEHMHA. YpaBHEHHMS W HEpPaBEHCTBA C 2
HepPaBeHCTBAa MOJIyJIEM U C TTapaMeTpaMu
Bcero: 195
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3. YCJIOBUSI PEAJIM3ALIUU ITPOTPAMMBI OBILIEOBPA30BATEJILHOI
JTUCHUTINHBI

3.1. TpeGoBaHus K MUHHUMAJBLHOMY MATEPUAIBLHO-TEXHMYECKOMY 00ecredeHn 10

Peanuszanust mporpammbl  oOmieoOpaszoBatenbHoi aucuumauasl O/1b.02 MatemaTnka
cootBeTcTBYyeT TpeboBanusM OI'OC no cnenmanbHocTh 44.02.01 JlomkonsHOE 00pa3zoBaHue.

ObopynoBanue yueOHOro KabuHeTa!

-ocka ydeoHas — 1 mir.

- pabouee MecTo mpenoganaress — 1 mr

- CTOJIBI, CTYJBS (M0 yncny oOyvaromuxcs) — 16/32 mr

- mKadbl 15 XpaHeHHs! pa3JaTOYHOT0 TUAAKTHYECKOro MaTepraia u Ap.- 21T

TexHuueckue cpeacTBa 00y4eHus:

- nH(OPMaIIMOHHO-KOMMYHHUKATUBHBIE CPEICTBA, HOYTOYK — 1 1T

- CMapT-TeNneBu30p — 1 wr

- OMOMOTEeYHBIN QOHI.

3.2. NudopmannonHoe odecrnevyeHne 00ydeHust

OcHoBHasi iuTepartypa:

1. Marematuka: yueOnuk/ bammakoB M.U.- 2-e u3g., crep. - M: KHOPYC, 2019.
(Cpennee nmpodeccroHampHOe 00pa30BaHUE)

2.MaremaTtuka: anre6pa ¥ Havalla MaTEeMAaTHYECKOTO aHalu3a, reomMeTpus. Airedpa u
Hadaja MaTeMaTtndeckoro ananmsa. 10-11 knacc. Anumos 1. A., Komsrun FO.M., TkaueBa M.B.
u apyrue. - M: [Ipocsenienue, 2022.

3.Marematuka: anrebpa U Hadajda MaTEMAaTHYECKOTO aHaju3a, reoMerpus. I'eomeTpus.
10-11 knacc. Aranacsu JI.C., byry3oB B.®., Kanomues C.b. u npyrue. - M: IIpocBemenue, 2022.

4.Marematuka: airedpa ¥ Hadajla MaTeMaTH4YeCKOro aHanusa, reomerpus. 10—11 xmacchl.
Anrebpa u Havana MmaTeMmaTtuyeckoro aHamuza. B 2 4. Yacte 1: YueOHHMK Ui ydamquxcs
o0OpasoBaTeNbHBIX OpraHu3aiuii (6azoBeiii ypoBeHs)/Mopakosuu A.I'., Cemenos I1.B.; YHacts 2.
3alayHuK AJI yYamxcs 00pa3oBaTeIbHBIX opranu3anuii (6a3oBbeiit ypoBenb)/ Mopakosud AT
u apyrue; noa penakuuein Mopakosuya A.l'. - M: Muemo3suna, 2018.

6.MaremaTtuka: anredpa W Havajla MaTEMAaTHYCCKOTO aHalu3a, reoMeTpus. Airedpa U
Hayajia MaTemarnyeckoro aHanuza. 10 knacc. Hukonbckuii C.M., IloranoB M.K., PemernukoB
H.H. u npyrue. - M: [Ipocsemenune, 2021.

7.Matemartuka: anreOpa W Hayajlla MaTeMaTHYeCKOr'O aHaliu3a, reoMeTpus. Anredpa u
Hadayna MaTeMaTudeckoro aHammsa. 11 kmace. Hukonbsckuii C.M., Ilotamo M K., Pemernukos
H.H. u npyrue. - M: IIpocsemienue, 2021.

8.MaremaTuka: anreOpa 1 Hayaia MaTeMaTHIEeCKOro aHanu3a, reomeTpus. ['eomeTtpus.10-
11 xmacc. IloropenoB A.B. Maremaruka: anreOpa M Hayaja MaTeMaTHYECKOrO aHaju3a,
reometrpus. ['eomerpust.10-11 knacc. Iloropenos A.B. - M: Ilpocsemenue, 2019.

9.MaremaTuka: anrebpa 1 Hauyaja MaTeMaTHUYECKOro aHanu3a, reometpus. ['eomerpust. 10
kiacc. AnekcannpoB A.Jl., Bepuep A.JL., Peokuk B.U. - M: [Ipocsemenne, 2021.

10. MaremaTnka: anredpa ¥ Hayalla MaTeMaTHMYECKOTO aHalln3a, TeOMETpPHS.
I'eomerpus. 11 kiace. Anekcannpos A./l., Bepuep A.JL., Peixuk B.W. - M: IIpocsemenune, 2021.
11.  Maremaruka: anrebpa u Hayasa MaTeMaTUIECKOTO aHajm3a, reomerpus. 10 kiacc.

Bepnep A.JL., Kapn A.Il. U3natensctBo "IIpocBenienue".
12. Maremartuka: anredpa U Hayajla MaTeMaTHYECKOTO aHaIu3a, reometpus 11 kiacc.
Bepuep A.JL., Kapn A.Il. U3patensctBo "[IpocBemienue".

39



13.  Marematuka: anredpa u Hauajga MaTeMaTHYECKOTO aHaln3a, reoMeTpus. Anredpa
Y Hadajla MaTeMaTHIeCKOTO aHanu3a (B 2 yacTsax) (B 2 yactax). 10-11 kmacc. Yacts 1: MopakoBud
AT, CemenoB IL.B.; Hacts 2: Mopakosuu A.I'. u apyrue; nox penakuueir Mopnakosuua Al
"MOLL MHEMO3HNHA".

14,  Marematuka: anredpa u Hauajga MaTeMaTHYECKOTO aHaln3a, reoMeTpus. Anredpa
Y Hayajia MaTeMatuueckoro ananusa. 10 kmacc. Mypasun I'.K., MypaBuna O.B. M3narenbcTBO
"[Ipoceemenue".

15.  Maremaruka: anredpa U Hadajga MaTeMAaTHYECKOTO aHain3a, reoMeTpusi. Anredpa
Y Hayayia marematuueckoro aHanmza. 11 kmacc. Mypasun I'.K., Mypasuna O.B. U3narenbctBo
"IIpocBenienue".

16. Maremaruka: anrebpa ©W Hadaja MaTEeMaTHYECKOTO aHaJM3a, TEOMETPHUS.
I'eomerpus. 10 knacc. CmuproB B.A., Cmuprosa .M. "U3narensctBo "lIpocsemenne".

17. MaremaTtuka: anrebpa ¥ HayaJa MaTeMaTHYECKOTO aHAJIN3a, TE€OMETPHS.
I'eomerpust. 11 knacc. CmupaoB B.A., CmuproBa .M. U3natensctBo "IIpocBenienue".

18.  Maremaruka. I'eomerpusa. 10 kmacc. Mep3mak A.I., Homumposckuii JI.A.,
[Tononckwii B.b., Slkup M.C.; nox penakuueii [logonsckoro B.E. U3natensctBo "[IpocBenienue’.

19. Maremaruka. ['eomerpusi. 11 wmacc. Mepsnak A.I'., Homuposckuit I.A.,
[Monouckuit  B.b., Axup M.C.; mnox penakmueit Ilogonsckoro B.E. "U3parenbctBO
"[IpocBemienue".

20.  Maremaruka: anreOpa U Havyajla MaTEMaTUYECKOTO aHAIM3a, TeoMeTpusi. Anredpa
U Hayajla Marematuyeckoro anamusa. 10 kmacc. Bunenkun H.A., MBames-Mycarto O.C.,
HIBapudypn C.W. "MOLl MHEMO3HMHA".

21.  Maremaruka: anreOpa u Hadajga MaTeMaTHYECKOTO aHalln3a, reoMeTpusi. Anredpa
U Hayasa MareMmarnueckoro ananuza. 11 kmacc. Bunenkun H.A., UBames-MycatoB O.C.,
Bapuodypa C.U. "MOLL MHEMO3NHA

22.  MaremaTtnka. Anrebpa W Havajga aHanu3a. ba3oBwlii ypoBeHb: 10-11 kmaccsr:
yueOHUK uis cpenHero obOmiero oOpasosanusi / H.B. BoromonoB. —Mocksa: M3marenscTBoO
Opaiit, 2024. — 241 c. — (O61meoO6pa3oBaTenbHbIN ITUKIT) — TEKCT: HEMOCPEICTBEHHBIN.

23.  MaremaTtuka: yuyeOHUK Ui cpeaHero mnpodeccuonansHoro obyuenus / H.B.
boromoros, I1.1. Camoiinenko. — 5-¢ u3j., nmepepad. u gon. —Mocksa: U3znarensctBo IOpaiir,
2024. — 401 c. — (O6meobpa3oBaTeNbHBIN TUKIT) — TEKCT: HEMOCPEICTBECHHBIA.

24,  Marematuka Ui KOJUIEJDKEW:  yuyeOHOe  mocoOue  Juisi  CPETHETo
npodeccuonanbHoro oopazosanus / H.III. Kpemep, O.I'. Koncrantunoa, M.H. ®punman; nos
penaknueit H.IL. Kpemepa. — 12-e uzn. nepepad. u gomn. — Mocksa: UznarensctBo IOpaiit, 2024.
— 408 c. — (ITlpodeccronansuoe oOpazoBanue). — TeKCT: HEMOCPEICTBEHHBIH.

25. Maremaruka: y4eOHHK JJIsi cpeqHero npodeccruoHanbHoro oopasosanwus / O.B.
Tarapuukos [u ap]; mox obmiei penakuueii O.B. TatapaukoBa. — Mocksa: U3narensctBo FOpaiir,
2024. — 450 c. — (IIpodeccuonansHoe odpazoBanue). — TeKCT: HEMOCPEACTBECHHBIH.

HNuTepHeT-pecypceb:

1. Bcepoccuiickue untepHeT-ommmMnuanel. - URL: https://online-olympiad.ru / (mata
obpamenust: 12.07.2024). - TekcT: 31eKTPOHHBIN.

2. Enunas xomteknus mudpoBsix oOpa3zoBareabHbIX pecypcos. - URL: http://school-
collection.edu.ru (mata ooparuenus: 08.07.2024). - TeKCT: 3NEKTPOHHBIH.

3. Nudopmanmonnass cucrema «EamHOe OKHO [ocTynma K 00pa3oBaTeIbHBIM
pecypcam». - URL: http://window.edu.ru/  (mara oOpamenus: 02.07.2024). - Tekcrt:
3JIEKTPOHHBIN.
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4, Hayunast snektponnas 6ubmmoreka (HIB). - URL: http://www.elibrary.ru (mzata
obpamenus: 12.07.2024). - TekcT: 37€KTPOHHBIMN.

5. OTkpeIThIl  KOUTEK. Matemaruka. - URL: https://mathematics.ru / (mara
obparmenus: 08.06.2024). - TekcT: 37E€KTPOHHBIN.

6. [MoBropum wmartematuky. - URL: http://www.mathteachers.narod.ru / (mara
obpamenus: 12.07.2024). - TekcT: 37EKTPOHHBIMN.

7. CnpaBoyHUK o MAaTeMaTHUKE TSt IIKOJIbBHUKOB. - URL:

https://www.resolventa.ru/demo/demomath.ntm / (mara oGpamenus: 12.07.2024). - Tekcr:
3JIEKTPOHHBIN.

8. Cpennss MaTemMaTuueckas naTepHeT mkoia. - URL: http://www.bymath.net/ (nara
obpamenus: 12.07.2024). - TekcT: 37E€KTPOHHBIMN.

9. ®enepanbhblii mopran «Poccuiickoe odpazoBanme». - URL: http://www.edu.ru/
(mata obpamenusi: 02.07.2022). - TekcT: 31eKTPOHHBIM.

10. ®denepanbHbIi TIEHTp WHGOPMAIMOHHO-00pa3oBaTeNbHBIX pecypcoB. - URL:
http://fcior.edu.ru / (nata o6parenus: 01.07.2024). - TekcT: 3IeKTPOHHBIN
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OBYYEHMUSI IO
OBIIEOBPA30OBATEJIbHOU JUCHUIITIMHE

KOHTpOJIb H OIECHKA pE3YJILTAaTOB o6yquI/1;1 110 O6H.[€O6p&30B&T6HBHOfI JAUCIHUIIIINHE
OCYHICCTBIIACTCA MPEIOAaBaTCJICM B ITPOLCCCE NPOBCACHUA MMPAKTUUCCKHUX pa60T, TECTUPOBAHUSA,
a TaKXKXC BBIIIOJTHCHUA O6y‘IaI-OH_[I/IMI/ICH HHANBUYAJBbHBIX SaﬂaHHﬁ, ITPOCKTOB, HUCCICIOBAHUM.

Koa u HaumenoBanue Pazgen/Tema THn oleHOYHBIX
(popmupyembIX MeponpUATHH
KOMIIeTeH Ui

OK 01. Bribupats criocoObl P1,Temal.1,1.2,1.31-0/c,1.4,1.5, | TectupoBanue
pemieHus 3ama4d 1.6 VYcTHBIH otpoc
npodeccruoHanbHON P2, Temsr2.1,2.2,2.3,2.4,2.511-0/c, | MaremaTuueckuii
ETENLHOCTH 2.6 IIUKTAHT
MIPUMEHUTEIBHO P 3, Temnr 3.1, 3.2, 3.3 I1-o0/c, 3.4 NunuBunyansHas
K pa3JIMYHbIM KOHTEKCTaM P 4, Temnr 4.1,4.2,4.3,4.4, 4.5, 4.6, | camocTosTEIbHAA

4.711-0/c, 4.8, 4.9, 4.10, 4.11 pabota

P5, Tempr 5.1,5.2 [IpencraBnenue

P 6, Temrr 6.1,6.2,6.3,64,6.5, pe3ynbTaToB

6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, MPaKTHYECKUX

6.11 pabor

P7, Temer 7.1,7.2,7.3,74,7.5, 3anmTa TBOPUYECKUX

7.6, 7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, pabor

7.11,7.12,7.13,7.14, 7.15, 7.16, 3amuTa

7.17 VHIMBUyaJIbHBIX

P 8, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 | mpoeKToB

P9, Temsr 9.1,9.2,9.3,9.4,9.5 Kontponbhas

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

P11, Temsr 11.1,11.2, 11.3 IT-o/c, Brmonnenue

11.4,11.5,11.6 I1-o/c, 11.7 9K3aMEHAIIMOHHBIX

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

P 13, Temsr 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
OK 02. Ucnoab30oBaTh P1,Temal.1,1.2,1.311-0/c, 1.4,1.5, | TectupoBanue
COBPEMEHHBIE CPEICTBA 1.6 VYeTHbI onpoc
MOMCKa, aHaI13a 1 P2 Temsr2.1,2.2,2.3,2.4,2.511-0o/c, | MartemaTn4ecKkui
WHTEpIpeTauu 2.6 IIUKTAHT
nHpopManuu, u P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 NunuBunyansHas
nH(pOPMaIMOHHBIE P4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6, | camocTosTeIbHAs
TEXHOJIOTUY IS 4.7 I1-o/c, 4.8, 4.9, 4.10, 4.11 pabota
BBINIOJIHEHUS 3a7a4 P5, Temrr 5.1, 5.2 [IpencraBnenue
npodeccroHaIbHOM P 6, Temsi 6.1, 6.2, 6.3, 6.4, 6.5, pe3yJabTaTOB
IESITEIILHOCTH 6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, MIPAKTHYECKHUX

6.11 pabot

P7, Temrr 7.1,7.2,7.3,7.4,7.5, 3anmTa TBOPYECKUX

7.6, 7.7 I1-0/c,7.8,7.9, 7.10 I1-o/c, pabot

7.11,7.12,7.13,7.14, 7.15, 7.16, 3amura

7.17 WHIUBUTYaTbHBIX

P 8, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 | mpoekToB

P9, Temr 9.1,9.2,9.3,9.4,9.5
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P 10, Temsr 10.1, 10.2, 10.3, 10.4 KonTponbsHas

P11, Temsr 11.1,11.2, 11.3 IT-o/c, pabora

11.4,11.5,11.6 IT-o/c, 11.7 BremoaaeHne

P12, Temsr 12.1,12.2,12.3,12.4 AK3aMEHAIIMOHHBIX

P 13, Temsr 13.1, 13.2, 13.3, 13 .4, 3aJJaHui

13.5I1-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14 .4,

14.5 IT-o/c, 14.6
OK 03. ITnanupoBath u P1,Temal.1,1.2,1.311-0/c,1.4,1.5, | TectupoBanue
peanu3oBbIBaTh cOOCTBeHHOE | 1.6 VYcTHBIH otipoc
npodeccuoHaNIbHOE U P2, Temsr2.1,2.2,2.3,2.4,2.511-0/c, | MaremaTuueckuii
JUYHOCTHOE Pa3BUTHE, 2.6 ITUKTAHT
MPEINPUHUMATEIBCKYIO P 3, Temnr 3.1, 3.2, 3.3 I1-o/c, 3.4 NunuBunyanbHas
NEATEIILHOCTD B P 4, Temnr 4.1, 4.2,4.3,4.4, 4.5, 4.6, | caMmocTosTeIbHAA
npodeccroHabHOI cdepe, 4.711-0/c, 4.8,4.9,4.10,4.11 pabora
HCIIOJIL30BaTh 3HAHMUS I10 P5, Tempr 5.1,5.2 [IpencraBnenue
(hMHAHCOBOW TPAMOTHOCTH B P 6, Temrr 6.1,6.2,6.3,64,6.5, pe3ynbTaToB
Pa3IMYHBIX )KU3HEHHBIX 6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, MPAKTUYECKUX
CUTYaLUsAX 6.11 pabor

P7, Temer 7.1,7.2,7.3,74,7.5, 3anmTa TBOPUYECKHUX

7.6, 7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, pabort

7.11,7.12,7.13,7.14, 7.15, 7.16, 3amuTa

7.17 VHIMBUyaJIbHBIX

P 8, Temni 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 | mpoekToB

P9, Temsr 9.1,9.2,9.3,9.4,9.5 Kontponbnas

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

P11, Temsr 11.1,11.2, 11.3 IT-o/c, Brimonnenue

11.4,11.5,11.6 I1-o/c, 11.7 9K3aMEHAIIMOHHBIX

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

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,

13.5I1-0/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14 .4,

14.5 IT-o/c, 14.6
OK 04. DddextrBHO P1,Temal.1,1.2,1.311-0/c, 1.4,1.5, | TectupoBanue
B3aUMOJEHCTBOBATh U 1.6 VYcTHbli onpoc
paboTaTh B KOJUIEKTHBE U P2, Tems12.1,2.2,2.3,2.4,2.511-0/c, | MaremaTudeckuit
KOMaHJe 2.6 JIIUKTAHT

P 3, Temnr 3.1, 3.2, 3.3 II-0/c, 3.4 NnnuBunyanpHas

P4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6, | camocTosTeIIbHAS

4.711-0/c, 4.8, 4.9, 4.10, 4.11 pabota

P5, Temsr 5.1,5.2 [IpencraBnenue

P6, Temrer 6.1,6.2,6.3,64,6.5, pe3yJabTaTOB

6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, MPAKTHYECKHUX

6.11 pabot

P7, Temer 7.1,7.2,7.3,74,7.5, 3anmTa TBOPYECKUX

7.6, 7.7 I1-0/c,7.8,7.9, 7.10 I1-o/c, pabot

7.11,7.12,7.13,7.14, 7.15, 7.16, 3amura

7.17 WHIBUTYTBHBIX

P 8, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 | mpoekToB

P9, Tempr 9.1,9.2,9.3,9.49.5 KonTponbhas

P 10, Temsr 10.1, 10.2, 10.3, 10.4 pabota
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P11, Temsr 11.1,11.2, 11.3 IT-o/c, Brmonnenue

11.4,11.5,11.6 IT-o/c, 11.7 9K3aMEHAIIMOHHBIX

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

P 13, Temsr 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
OK 05. OcymiecTBisTh P1,Temal.1,1.2,1.31l-0/c, 1.4,1.5, | TectupoBanue
YCTHYIO U IUCBMEHHYIO 1.6 VYceTHBI o1poc
KOMMYHUKAIMIO Ha P2, Temr12.1,2.2,2.3,2.4,2.511-0/c, | MaTtemaTnueckuii
roCyJAapCTBEHHOM SI3bIKE 2.6 JUKTAHT
Poccuiickoit denepanuu ¢ P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 NunuBuayanbHas
y4eTOM OCOOEHHOCTEH P4, Temr1 4.1,4.2,4.3,4.4,4.5,4.6, | camocTosTeIbHAs
coranpHOro M KyneTypHoro | 4.7 I1-o/c, 4.8, 4.9, 4.10, 4.11 pabota
KOHTEKCTa PS5, Temnt 5.1, 5.2 [IpencraBnenue

P1,Temal.1,1.2,1.311-0/c, 1.4,1.5, | pe3ynbTaToB

1.6 MIPAKTUYECKHUX

P2, Tems1 2.1,2.2,2.3,2.4,2.511-0/c, | pabot

2.6 3amuTa TBOPUYECKHUX

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

P4, Temn1 4.1, 4.2,4.3,4.4,4.5,4.6, | 3amura

4.7 11-o0/c, 4.8, 4.9, 4.10, 4.11 WHIUBHTYaTbHBIX

P5, Temsr 5.1,5.2 MPOEKTOB

P 6, Temrsr 6.1,6.2,6.3,64,6.5, Kontponbshas

6.6, 6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, pabora

6.11 Brinonnenue

P7, Temsr 7.1,7.2,7.3,74,7.5, JK3aMEHAIIMOHHBIX

7.6, 7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 3aJaHui

7.11,7.12,7.13,7.14, 7.15, 7.16,

7.17

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

P9, Temsr 9.1,9.2,9.3,9.49.5

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, Temnr 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, Temsr 14.1, 14.2, 14.3, 14 .4,

14.5 IT-o/c, 14.6P 9, Tems1 9.1, 9.2,

9.3,9.4,95

P 10, Temsr 10.1, 10.2, 10.3, 104

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

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

13.5I1-o0/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14 .4,

14.5 IT-o/c, 14.6
OK 06. IIposiBATH P1,Temal.1,1.2,1.31l-0/c,1.4,1.5, | TectupoBanue

rpaKaaHCKo-

MAaTPUOTUYCCKYIO IMTO3UIIHIO,

1.6

VYceTHBIH o1poc
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JEMOHCTPHUPOBATH P 6, Temrr 6.1, 6.2, 6.3,6.4, 6.5, MaremaTnueckuii
OCO3HAHHOE ITOBEACHHE Ha 6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 IT-o/c, JUKTAHT
OCHOBE TPaIULIMOHHBIX 6.11 NunuBuayanbHas
0011IeYeIIOBEYECKHIX P7,Temn 7.1,7.2,7.3,7.4,7.5, CaMOCTOATEIbHAS
LIEHHOCTEH, B TOM YHCIIE C 7.6, 7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, pabora
y4eTOM rapMOHU3ALIUN 7.11,7.12,7.13,7.14, 7.15, 7.16, [IpencraBnenue
MEKHAIIMOHAJIbHBIX U 7.17 pe3ynbpTaToOB
MEXKPEJIUTHO3HBIX P 8, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 | mpakTHueckux
OTHOILICHUH, TPUMEHSTh P 14, Temsr 14.1, 14.2, 14.3, 14 4, pabot
CTaHJapThI 14.5 IT-o/c, 14.6 3amuTa TBOPUYECKUX
AHTUKOPPYIITHOHHOTO pabot
IIOBEICHUS 3amura
WHIUBUTYaTBHBIX
MIPOEKTOB
Kontponbnas
pabota
Bemonnenue
9K3aMEHAIIMOHHBIX
3aJaHuN
OK 07. ConeiicTBOBaTH P1,Temal.1,1.2,1.31l-0/c, 1.4,1.5, | TectupoBanue
COXPAHEHHUIO OKPYKAOLIEH 1.6 VYceTHBIM onpoc
cpensl, pecypcocoepexenuto, | P2, Temsr 2.1,2.2,2.3,2.4,2.511-0o/c, | Marematudeckuit
MIPUMEHSTH 3HaHUsI 00 2.6 JUKTaHT
H3MEHEHHUH KJINMAaTa, P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 NunuBuayanbHas
MIPUHITUIIEI OEPEKITUBOTO P4, Temn1 4.1, 4.2,4.3,4.4,4.5,4.6, | camocTosITeIbHas
MIPOU3BOJICTBA, 3P PEKTUBHO 4.7 I1-o0/c, 4.8, 4.9, 4.10, 4.11 pabora
JICUCTBOBATEL B P5, Temsr 5.1,5.2 [IpencraBnenue
Ype3BbIYAITHBIX CUTYALMSIX P 6, Temrr 6.1,6.2,6.3,64,6.5, pe3ynbTaToOB
6.6, 6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, MIPAKTHICCKHIX
6.11 pabot
P7, Temsr 7.1,7.2,7.3,74,7.5, 3anmTa TBOPYECKUX
7.6, 7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, pabor
7.11,7.12,7.13,7.14, 7.15, 7.16, 3ammuTa
7.17 WHIUBUIYATbHBIX
P 8, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 | mpoekToB
P9, Temsr 9.1,9.2,9.3,9.49.5 Kontponbhas
P 10, Temsr 10.1, 10.2, 10.3, 10.4 pabota
P11, Temsr 11.1,11.2, 11.3 IT-o/c, Brinonsenue
11.4,11.5,11.6 II-o/c, 11.7 9K3aMEHAITMOHHBIX
P12, Temsr 12.1,12.2,12.3,12.4 3aJaHui

P 13, Temsr 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
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JUCT PETUCTPAIIMU U3MEHEHUI

Homep
U3MEHEeHMS

Homep u naTa
pacnopsiIuTeILHOTO
JOKYMEHTA 0
BHECEHUH
U3MEeHEeHU

Conep:xanue
H3MeHeHU i

®UO auna,
BHECIIEro
H3MeHeHue

IMoanuce
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