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1. IACHOPT PABOYEHN ITPOI'PAMMBI YYEFHOM JUCIUILIMHBI
OYA. 0/TMATEMATHUKA

1.1. O6saacTh npuMeHeHnsi padoueii MporpaMMbl y4eOHOM JUCHMILIHHBI

[Tporpamma o0mieoOpa3oBaTenbHON Yy4eOHON AMCHUILUIMHA MaTemaTuka NpeHa3HaYeHa Ui U3YyYeHHs] MAaTEeMAaTUKHA B MPOQPECCHOHATBHBIX
obpaszoBarenpHbix opranm3anusax CIIO, peamm3yrommx 00pa30BaTENbHYIO IMPOTPaMMY CpPEIHEro oOmero oOpa3oBaHHs B TPEIeiiax OCBOCHUS
OCHOBHOI mpodeccuoHanbHOi oOpazoBarensHoM mporpammbl CIIO (OIIOIT CIIO) na 6a3e ocHoBHOro ob6miero oOpa3oBaHHs MpU MOJATOTOBKE
CTIEIMAIIMCTOB CPETHETO 3BEHA.

[IporpamMma paspaborana Ha ocHoBe TpeOoBaHuii ®I'OC cpennero obmero oOpa3oBaHMs, MPEABIBISIEMBIX K CTPYKTYpE, COJEPKaHUIO U
pe3ylibTaTaM OCBOCHHUS Y4EOHOU MUCIHUIUTMHBI «MaTeMaTHKay, i B COOTBETCTBHH ¢ PeKOMEHIAaUsIMHU 110 OpraHU3alliy MOJIYICHUS CPEIHETO OOIIEeTo
oOpa3zoBaHMsl B Tpeleliax OCBOCHHUS 00pa30BaTENIbHBIX NPOTPaMM CPEIHEr0 MPOPECCHOHATBHOTO O00pa3oBaHUs Ha 0a3e OCHOBHOIO OOIIETOo
o0Opa3oBaHus ¢ y4eTOM TpeOoBaHM (efepaTbHBIX TOCYAaPCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB U MOTydaeMoi TPO(heCcCHu WU CIICIHATLHOCTH

cpenHero npodeccuoHanbHOro o0pazoBaHus (mMchMO JlemapTaMeHTa rocyaapCTBEHHOI MONUTHKU B cdepe moarotoBku padoumx kaapos u JAI1O
Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

1.2. Mecto y4e0HO! AUCHHUILVIMHBI B CTPYKTYpPe OCHOBHOH NMPO()ecCHOHAIBLHOH 00pa30BaTeJIbHOM NMPOrpaMMbl: JUCLUIUIMHA BXOJIUT B
0011eo0pa3oBaTeNIbHbIA y4eOHBIH UK.

1.3. Heau u 3aga4n y4eOHOMH AUCHUILUIMHBI — TPeOOBAHUS K pPe3yJIbTaTaM OCBOEHHS YU4eOHOM IMCIMIJIMH:

Coneprkanne nporpaMMmbl «MatemaTikay HampaBiIeHO HA JOCTHXKCHHUE CIICTYIONTNX 1eJIei:

. oOecnieueHus chOpMHUPOBAHHOCTH MPEACTABIECHUHN O COLIMATBHBIX, KYJIbTYPHBIX M HCTOPUYECKUX (DAKTOpaX CTAHOBJIECHUS MaT€MaTUKH;
. obecrnieyeHus: chOPMHUPOBAHHOCTH JIOTHYECKOT0, AITOPUTMUYECKOTO M MAaTEMATUYECKOTO MBIIIIJICHHUS;

. oOecniedeHns chOpMUPOBAHHOCTH YMEHUIN MPUMEHSATh MOJYyYEHHbIE 3HAHUS IIPU PEIICHUH Pa3InYHbIX 33/1a4;

. obecriedeHrs: cOPMHUPOBAHHOCTU TPEACTABICHUH O MaTeMaTHKE KaK YacTH OOIIeYeIOBEYECKOW KyJbTYphbl, YHUBEPCAIBHOM S3BIKE

HayKH, MO3BOJISIFOIIEM OMUCHIBATh U U3y4aTh peajbHble IPOLECCHI U SIBICHUS.

B nporpamMmy BKIIIOUEHO COJiepKaHUE, HAIIPaBJICHHOE HAa (POPMHUPOBAHUE Y O0YUAIONIUXCS KOMIETEHIIMN, HEOOXOUMBIX JJIs1 KaUeCTBEHHOTO
ocBoeHusi OIIOII CIIO Ha Ga3ze ocHOBHOro o00IIero oOpa3oBaHUs C TMOJYYEHHEM CpeAHero oOuiero oOpa3oBaHHUS - MPOTrpaMMbl IMOATOTOBKH
kBasuuuupoBanHex padouux (IITKPC).

[IporpamMma yueOHON TUCHMIUIMHBI «MaTteMaTuka» sBISETCSl OCHOBOU Ui pa3paboTku padoueil mporpaMMsbl, B KOTOpoH mpodeccuoHanbHas
oOpa3oBaTenbHasi OpraHu3alis, pean3yromas 00pa3oBaTeIbHYI0 IporpaMMy cpeaHero odmero oopasosanus B npeaenax ocsoenust OITOIT CITO na
0a3e OCHOBHOIO 00LIEro oO0pa3oBaHMs, YTOUHSAET COJEpKAHME y4eOHOro MaTepuaia, IOCIeJ0BATEIbHOCTh €r0 N3YUEHUs, paclpe/ielieHne y4eOHbIX

4acoB, TEMAaTHKy pedepaTroB, BHIBI CaMOCTOATENbHBIX DPA0OT, YUYHUTHIBAas CHEHU(PHUKY MPOrpamMM IOATOTOBKH KBANH(HUIIMPOBAHHBIX paboyux,
OCBamBaeMou MPOQeccu .
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1. MecTo NMCHUILIMHBI B CTPYKTYPE OCHOBHOI 00pa30BaTe/ILHON MPOrpaMMbl:
VYyeOnass aucuuiuimHa «MaremMaTuka» sBISIETCS O0sS3aTeIbHOM YacThi0 00Ieo0pa3oBaTeNbHOrO IUKIA OCHOBHOW 00pa30oBaTENbHOM
nporpaMmsl B cootBetcTBUU ¢ PI'OC 1o npogeccuu «Ilosap,konoumepy/cneyuanvnocmu. « IloBapckoe U KOHIUTEPCKOE AETI0H

1. 4 llnanupyemble pe3yJbTaThl OCBOCHHUS TUCHMIJIUHBI:

Ocoboe 3HaueHNe JUCUUIUIMHA UMEET NP (POPMUPOBAHUH U PA3BUTUH OOLIMX KOMITETCHIINNA:

OK 01. BeiOupats cioco0sb! perieHus 3aaa4 npo(eccuoHalbHON NesITeIbHOCTH NPUMEHHUTEIBHO K pa3IMYHbIM KOHTEKCTaM;

OK 02. Hcnonp30oBaTh COBpEMEHHBIE CPEICTBA NOWCKA, aHAIM3a M HMHTEPIPETAMH MHPOPMALWU, U WHPOPMALMOHHBIE TEXHOJIOTHU JUIA
BBINOJIHEHU 3a/1a4 IPO(PECCUOHATIbHON AEATENbHOCTH;

OK 03. IlnanupoBath U peanu30BbIBATh COOCTBEHHOE MPO(PECCHOHATIBHOE U JIMYHOCTHOE Pa3BUTHE, MPEAIPUHUMATENBCKYIO IESTEIbHOCTh B
npodeccuoHaIbHOM cepe, UCIO0Ib30BATh 3HAHUS 10 IPABOBON U (PMHAHCOBOM IPaMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYyalLlUsX;

OK 04. DddexTnBHO B3aMOACHCTBOBATH M pabOTATh B KOJUIEKTUBE H KOMAH/IE;

OK 05. OcyuiecTBiasTh YCTHYIO M IHHUCBbMEHHYIO KOMMYHHUKAIlMI0O Ha TOCYJapCTBEHHOM s3blke Poccuiickoit ®Penepauuu ¢ ydyeTom
0CcOOEHHOCTEH CONMANTBHOTO U KYJBTYPHOTO KOHTEKCTA,

OK 06. IlposiBIsATh Tpa’kAAHCKO-TIATPUOTHYECKYIO MO3MUIMIO, JEMOHCTPHPOBATh OCO3HAHHOE IIOBEACHHWE Ha OCHOBE TPAJAMLIMOHHBIX
POCCHIICKMX JyXOBHO-HPAaBCTBEHHBIX IEHHOCTEH, B TOM YHCJIE€ C y4ETOM T'apMOHHU3AIlMH MEXHAIMOHAIBHBIX M MEKPEIUTHO3HBIX OTHOIICHHH,
IPUMEHATh CTAaH/IAPThl AaHTUKOPPYILIMOHHOTO ITOBE/ICHUS;

OK 07. ConeiicTBOBaTh COXPAHEHHUIO OKPYKAIOIIEH CPEbl, pecypcoCcOepEeKeHHIO, TPUMEHATh 3HAHUS 00 M3MEHEHUHU KIUMAaTa, MPUHIIUIIBI
Oepe’KIIMBOro MPOU3BOJICTBA, 3(PPEKTUBHO 1eHICTBOBATH B UPE3BbIUANHBIX CUTYAIUIX;

OK 08. Hcmonb3oBaTh cpeactBa (U3MYECKOHW KYIBTYpBl IUII COXPAHEHUS W YKPEIUIGHUS 3[0POBbS B TIpolecce MpoQecCHOHATBHOM
NeSTeIbHOCTH U MOAJIEpkKAHNU HE00X0IMMOTO YPOBHS (PM3NYECKOH MOATOTOBIEHHOCTH;

OK 09. Ilonws3oBaThcsi mpodecCHOHATBHOM JOKyMEHTAallMed Ha TOoCyAapCTBEHHOM M HWHOCTpaHHOM s3blkax. (m. 3.2 B pen. Ilpukaza
Munnpocsemenust Poccun ot 03.07.2024 N 464) 3.3..
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OcBoenmue cosiepanust yaeOHOH TUCIMITIMHBI «MaTemMaTuka» 00ecreurnBaeT TOCTHIKEHUE CTYICHTAMHU CIICAYIOIINX pe3yibmamos:

Juunocmuuix.

1. ChpopMHpOBaHHOCTH MPEICTABICHUI O MaTEeMaTHKE KaK YHUBEPCAIHHOM SI3bIKE HAYKH, CPEJICTBE MOJCIMPOBAHUS SIBJICHUH U MTPOIECCOB, 00

uAesIxX U MeToJax MaTeMaTHKH;

2. [loHnMaHue 3HAYMMOCTH MATEMaTHKH JJIsl HAyYHO-TEXHUYECKOTO Mporpecca, chOpMUPOBAHHOCTh OTHOLICHUS K MaTeMaTHUKE KaK K 4acTH

o0111e4esI0BeYeCKON KyJIbTYPhI Ue€pe3 3HAKOMCTBO C UCTOPHEN Pa3BUTHUSA MAaTEMATUKH, SBOJIIOLMEN MaTEMaTHYECKUX UJIEH;

3. Pa3BuTHE JOrMYeCcKOro MBIIUICHUS, TPOCTPAHCTBEHHOT'O BOOOPAXKEHUS, AITOPUTMUIECKOIN KYIbTYpbl, KpHTUYHOCTH MBIIUICHUS! HA YPOBHE,

HE00X0AUMOM 151 Oyny1el npodeccuoHaNnbHOM AeITeNbHOCTH, AT IPOJOKEHUS 00pa30BaHUs U caMO0Opa30BaHUs;

4. OpnaseHue MaTeMaTHMUYECKUMU 3HAHUSMU M YMEHHUSIMU, HEOOXOIMMBIMM B IIOBCEJIHEBHOM JKM3HHM, JUI OCBOEHHUS CMEXKHBIX

€CTECTBEHHOHAYYHbIX JUCHMIUIMH M JUCHMIUIMH NPO(ECCHOHATBHOIO LKA, Ul MOJydeHHs oOpa3oBaHMs B OOJIACTSIX, HE TpeOyrolux

yrIIyOJIEHHON MaTeMaTHu4ecKOn OJATOTOBKY;

5. 'OTOBHOCTB M CIIOCOOHOCTh K 00pa30BaHHUIO, B TOM YHUCIIE CaMOOOPAa30BaHUIO, HA MPOTSHKEHUH BCEH KM3HM; CO3HATEIbHOE OTHOLIEHUE K

HETPEepbIBHOMY 00pa30BaHUIO KaK yCIOBUIO YCHEIIHOW MPOpECCHOHATBLHON 1 00IIECTBEHHON IEATEIILHOCTH;

6. '0TOBHOCTB M CHOCOOHOCTB K CAMOCTOSITENIbHON, TBOPUECKON U OTBETCTBEHHOM J1€ATEIILHOCTH;

7. TOTOBHOCTh K KOJJIGKTHMBHOH pabOTe, COTPYIHHYECTBY CO CBEPCTHHKAMH B 00pa30BaTENbHOW, OOIMIECTBEHHO IIOJIE3HOW, Y4eOHO-

HCCIIEI0BATENILCKOM, IPOEKTHOM U APYrUX BUAAX JIEATEIBbHOCTH;

8. oTHomIeHWE K MPO(ECCHOHAIBLHOW NEATENPHOCTH KaK BO3MOXKHOCTH y4YacTHsS B PEUICHWW JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX,

o0IIeHAIIMOHAJIBHBIX MTPO0OIIEM;

Memanpeomemmnwix:

1. YMeHue camMOCTOATENBHO ONPENENATh LEIN JAEATEIbHOCTH M COCTAaBJIATH IIIaHBI JESATEIBHOCTH; CaMOCTOSTENBHO OCYILECTBIATH,
KOHTPOJIMPOBATh U KOPPEKTUPOBATH JI€ATEIbHOCTh; UCIIOJIb30BATh BCE BO3MOKHBIE PECYpPCHI JJISl TOCTUXKEHUS MOCTABJIEHHBIX LIENEH M peaau3alnuu
IUTAaHOB JIESITEIbHOCTH; BHIOUPATh YCIEIIHbIE CTPATETUH B Pa3IMYHbIX CUTYalHsX;

2. YMeHue npoayKTUBHO OOLIATHCS M B3aUMOJIEHCTBOBATH B MPOLIECCE COBMECTHOM JESATEIILHOCTH, YUUTHIBATh MO3ULUU JIPYTHX YYACTHUKOB

JesITeIbHOCTH, 3PPEKTUBHO pa3peniaTb KOHQINUKTHI,

3. Bnagenue HaBbIKaMU TO3HABATEJIbHOM, y4eOHO-MCCIIENOBATENbCKON M TMPOEKTHOM MAESITETbHOCTH, HAaBBIKAMM pa3pelieHus mpooiieM;

CMOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIbHOMY TOMCKY METOJIOB PEIICHUs MPAaKTUYECKUX 3a/1ay, NMPUMEHEHHUIO DPa3IUYHBIX METO/I0B

MO3HAHUS;

4. TOTOBHOCTb U CITIOCOOHOCTH K CaMOCTOSITENbHON MH()OPMAIIMOHHO-TTO3HABATEIBHOM JEATEIbHOCTH, BKIIIOYas YMEHUE OPHEHTUPOBATHCS B

Pa3IMYHbIX UCTOYHUKAX UH(OpPMALMK, KPUTHUYECKH OLIEHUBATh U MHTEPIIPETUPOBATh MH(POPMAIIHIO, TOITYYaeMYIO U3 Pa3IMUHBIX HICTOYHHUKOB;

5. Brnagenue s3bIKOBBIMU CPEJICTBAMU - YMEHHE SICHO, JJOTMYHO M TOYHO M3JIaraTh CBOIO TOUYKY 3PEHHUS, UCIOIb30BATh aJICKBATHBIE S3bIKOBBIC

CpEICTBa;

6. Bnagenue HaBbIKaMU MTO3HABATENbHOM peduieKcuu Kak 0CO3HAHMSI COBEPIIIAEMBIX IEHCTBHIA U MBICIUTENBHBIX MPOLIECCOB, UX PE3Y/IbTATOB U

OCHOBAHHUH, I'PAHUL] CBOETO 3HAHUS M HE3HAHMsI, HOBBIX [TO3HABATENIBHBIX 3a/1a4 U CPEACTB UX JOCTHKEHMS,;

7. LleneycTpeMIEHHOCTD B MIOMCKAaX U MPUHSATHH PEelIeHUH, COOOPa3UTEIbHOCTD U UHTYHUIHS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPE/ICTaBICHUH;

CIOCOOHOCTh BOCIIPUHUMATB KPACOTY M FAPMOHUIO MUPA;
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Ilpeomemmnuix:
1. ChopMupoBaHHOCTH NMPEACTABICHUN O MaTeMaTHKE KaK YacTH MUPOBOI KyJIbTYPHl M O MECTE MaTeMaTHKH B COBPEMEHHOH IUBHIIM3ALNH, O
croco0ax ONnrcaHus Ha MAaTEMAaTUYECKOM SI3bIKE SIBIICHUI PEaTbHOTO MUPA;

2. ChopMHPOBAHHOCTH MPEJICTABICHUI O MAaTEMaTHKEYECKUX MOHATHAX KaK O BKHEHIIINX MaTeMaTHYECKUX MOJIEIISX, TIO3BOJISIIOIINX OMUCHIBATH
1 U3y4aTh PA3HbIC ITPOLCCCHI U ABJICHUA, IOHUMAaHHUEC BO3BMOKHOCTU aKCUOMATUYICCKOI'O IMTOCTPOCHUA MATCMATHUYCCKUX TeOpHﬁ;

3. Bmagenme meromamM 10Ka3aTeNLCTB M aJTOPUTMOB DEIICHHS, YMEHHE UX NPHUMEHSATH, IPOBOAUTH JOKAa3aTENbHBIC PACCYKICHHUS B XOJIE
peleHHs 3a/1a4;

4. BnaneHue CTaHAAPTHBIMH TPHUEMAMH PELICHUS DPAMOHAIBHBIX M HWPPAIMOHAIBHBIX, IMOKA3aTEIbHBIX, CTENCHHBIX, TPUTOHOMETPHYECKUX
ypaBHeHI/If/'I U HCPABCHCTB, UX CHUCTCM; HMCIIOJIB30BAHUC TI'OTOBBIX KOMIIBIOTCPHBLIX IIPOrpamMm, B TOM HYHUCIIC IJIA IMOUCKA IYTU PCHICHUSA U
WILTFOCTPAIH PELICHNs yPaBHEHUH U HEPABEHCTB;

5. CdhopMHPOBAaHHOCTh TIPEACTABICHUH OO0 OCHOBHBIX TIIOHSATHUSX MAaTEMaTHYECKOrO0 aHaiW3a WM WX CBOWCTBaX, BIAQJCHUE YMEHUEM
XapaKTepHU30BaTh MOBEeICHUE (QYHKIMIA, NCIIOIb30BaHUE MTOTyYSHHBIX 3HAHUHN JUTS ONTMCAHUS U aHAJIN3a PealibHBIX 3aBUCUMOCTEH;

6. Briagenne OCHOBHBIMHU MOHATHSAMH O TUIOCKHX W MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (DUTYpaxX, MX OCHOBHBIX CBOMCTBAX; C()OPMHUPOBAHHOCTD

YMEHHS pacrio3HaBaTh Ha YEPTEXaxX, MOJENAX M B PEAIbHOM MUPE reoMeTpHyYeckrue (GUrypsl; IPUMEHEHNE U3yYSHHBIX CBOMCTB reOMETPUYECKUX

¢buryp u Gpopmyi s penieHuss reOMETPUIECKHX 3a/1a4 U 337a4 C MPAKTUYECKUM COJICPKAHUEM;

7. CpopMHUPOBAHHOCTH NPEACTABICHUIN O MPOLIECCAX U SBICHUAX, UMEIOIIUX BEPOSITHOCTHBIM XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSX
B peaJlbHOM MHpE, 00 OCHOBHBIX MOHSTHUSX 3JIEMEHTAPHOW TEOPUU BEPOSTHOCTEH; YMEHHI HaXOAWTh U OLIEHUBATh BEPOSTHOCTHU HACTYIICHUS
COOBITHH B MPOCTEHUIINX MPAKTHUECKUX CUTYalUAX U OCHOBHBIE XapaKTEPUCTUKHU CIy4alHbIX BEIUYMH;

8. BJ'Ia)IeHI/Ie HaBbIKaMH HCIIOJIb30BAHHA I'OTOBBIX KOMIIBIOTCPHBIX ITPOrpaMM Ipu PCIICHUHU 3a71a4.
JInuHOCTHBIE pe3yabTaThl 00Y4aIOUIMXCs B TOIHOM cooTBeTcTBUU ¢ TpeboBanussMu PI'OC COO He nmoanexat UTOrOBOH OLIEHKE.
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Kox u HamMeHOBaHHe

I[Inanupyemble pe3yJbTaThl 0CBOCHUS THCHUTIMHBI

(opmupyembIx
KOMIIeTeH N i
O6umme JIucuumInHapHbIe (MpeaMeTHbIe)!
OK 01. B yactu TpyaoBoro BoCIuTaHusI: -BJIaI€Th METOaMHU JOKa3aTeNbCTB, aJrOPUTMAaMH PELICHUS 3a1a4;

Bri6upaTh ciocoOb!
pelieHus 3a1a4d
poheCCUOHATBHON
JIeSITEIIBHOCTH,
IMPUMCHUTECIIBHO K
pa3IUYHBIM
KOHTEKCTaM.

TOTOBHOCTh K TpPYdy, OCO3HAHHE IICHHOCTH MAacCTEpCTBa,
TPYI0JIO0HE;

TOTOBHOCTh K AKTHBHOH JIESITEILHOCTH TEXHOJOTHYCCKON H

COLIMATbHON HAMPaBICHHOCTH, CIIOCOOHOCTh WHHIIMHUPOBATH, |

IJIaHUPOBATh u CaMOCTOATCIIBbHO BBIINIOJIHATH TaKyIo
JeSITENTBHOCTD;

WHTEpEeC K pasIu4HBIM  cdepam  MpodhecCHOHATBHON
JeSITEBHOCTH,

OsnageHue YHUBEPCAIbHBIMU yUeOHBIMU
MO3HABATEILHBIMU JICHCTBUSIMU:

a) 0a30BBIC JIOTHYCCKHE ICHCTBHUS:

CaMoOCTOSITEIbHO  (hOPMYJIMPOBaTh W aKTyaJH3HpOBAaThH |

mpodIeMy, pacCMaTpUBAaTh €€ BCECTOPOHHE;
YCTaHABJIMBATh CYIICCTBCHHBIM MPU3HAK WK OCHOBAHUS IS
CPaBHEHUs, KTacCU(UKAIIUU ¥ 0000IICHUS;
ONPENeNIATh 1eNIU JACATCNLHOCTH, 3aJaBaTh MapaMeTpbl U
KPUTEPUHU UX JOCTHIKCHUS;
BBISBJIAITH ~ 3aKOHOMEPHOCTH U
paccMaTpUBACMBIX SIBICHHSX;

IIPOTHUBOPCHUUA B

BHOCHUTH KOPPEKTUBBL B JCATCIIBHOCTD, OLICHUBATh
COOTBCTCTBHUEC PE3YIBLTATOB OeIsaM, OLICHMBATH PUCKHU
HOCJ'IC,Z[CTBI/Iﬁ ACATCIBbHOCTH,

pa3BHUBAThH KpC€aTuBHOC MBIIIJICHUEC npu peUICHNN .

JKU3HEHHBIX MPOOIIeM
0) 6a30BbIC HCCIICAOBATEIIbCKUE ICHCTBHS:
- BJIAaIeTh HaBBHIKAMH y4eOHO-HMCCIEIOBATEIHLCKOW W

yMeHHe (OpPMYIHPOBATh OIpPEICTICHNUs, AaKCHOMBI H TEOPEMBI,
MPUMEHSTh WX, MPOBOJIUTH JOKa3aTeJbHBIC PACCYKICHUS B XOJE
penIeHus 3a1a4;

YMETb OIEPUPOBATH TOHATHAMH: CTENEHb 4YHCIA, JIorapupm
qucia, YMCHHUE BBIIIOJIHATH BBIYUCJICHUC 3HAUYEHUH u
peoOpa3oBaHusl BHIPAXEHHH CO CTENEHSIMH H JIOTapu(Mamm,
peoOpa3oBaHus IPOOHO-PAITHOHATHHBIX BEIPAXKCHHI;

YMETb OTIepUPOBAThH MOHATUAMU: paloHalbHbIE,
HppaloOHaJIbHbIE, [TOKa3aTeNbHBIE, CTETICHHBIE,
norapudmuieckue, TPUTOHOMETPUIECKHE YpaBHEHUS 51
HEPaBEHCTBA, UX CUCTEMBI;

YMETh ONEpPHpPOBATh MOHATHIMU: (QYHKIHs, HEIpepbIBHAsI
($yHKUUS, TPOU3BOIHAS, IEPBOOOpa3Hasi, ONpeIe/IEHHbIH HHTETpa;
YMEHUE HaXOIUTh NPOHM3BOAHBIC DIEMEHTapHBIX  (YHKIWH,

UCIIOJIb3YSl CIIPaBOYHBIE MaTEpUaNbl, HCCIIEJ0BATh B MPOCTEHIINX
ciydasx (YHKIMM Ha MOHOTOHHOCTH, HAXOIUTH HAHOONBIINE H
HavMEHbIIINE 3HaYeHUs] PYHKIHIA; CTPOUTH rpad)UKi MHOTOUWICHOB
C HCIOJb30BAHMEM ammapaTa MaTeMaTH4ecKOro  aHailn3a,
NPUMEHSTh IMPOM3BOJHYIO NpPH pEIICHWH 33/a4 Ha JBWKEHHE;
peniate MpaKkTHKO- OPHEHTHPOBAHHBIE 337a4d Ha HauOOJbIINE H
HAaWMEHBIIIME 3HAYEHMs, Ha HAXOXKACHWUE IyTH, CKOPOCTH W
YCKOPEHHUS;

yMEThb ONEpUPOBATh TMOHATHUSAMH: palMdOHAIbHAS (QYHKIHS,
nokaszaresibHas (QYHKIUS, CTENeHHas (YHKIUS, JJorapupMudecKas
(GyHKIUS, TpUTOHOMETpUYecKUe (QYHKIMU, OOpaTHBIE (QYHKIUH;
YMEHHUE CTPOUTHh TpadUKu HU3yUEHHBIX
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MPOEKTHOMN
mpooem;
- BBIBISTH

NESATEIbHOCTH,  HAaBBIKAMU  Pa3pEIICHUS
MIPUYUHHO-CIIEACTBEHHBIE
aKTyaJIN3UpOBaTh  3aJadyy, BbIIBUIaTb THUIOTE3y €€
pelIeHKs, HAaXOIWUTh APTyMEHTHl IS J0Ka3aTeJIbCTBA
CBOMX YTBEPXKJICHMI, 3a/1aBaTh IapaMeTpbl U KPUTEPHUU
pELICHHUS;

- aHAJIM3UpPOBATh MOJYYEHHBbIE B XOJI€ PEUICHUs 3aJadu
pe3yJIbTaThl, KPUTUYECKU OLEHUBATH UX JOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

-- YME€Tb MEPEHOCUTh 3HAHUS B TO3HABATEIBHYIO H
MPAKTUYECKYIO0 00JIaCTH KUZHEIEATEIIbHOCTH;

- YMETh MHTETPUPOBATHh 3HAHUSA U3 PA3HBIX MPEIMETHBIX
obacTei;

- BBIBUraThb HOBBIE HJIEH, NpPEAJIaraTb OPHUTHHAIbHBIE
MOAXOJIbI M PEIIEHUS; U CIIOCOOHOCTh MX HCIIOJIb30BaHUS B
MMO3HABATEJILHON U COIMATIbHON MTPAKTHKE;

CBA3HU n

(GbyHKIUH, UCHONIB30BaTh IpadUKU IPU U3yYEHUH IMPOIECCOB
U 3aBHCUMOCTEH, NMpH pEHICHUH 3a7ad U3 IPYrux Y4eOHBIX
OpeaIMeToB M 3aJad M3 peajbHOW IKU3HU; BBIpAXKaTb
(hopMyliaMy 3aBHCUMOCTH MEKIy BETHUNHAMU;

- YMCTh pe€uIaTb TCKCTOBLIC 3aa4M pPa3HbIX TUIIOB (B TOM
Yyclie Ha MPOIEHTHI, IOJM U YacTH, Ha ABM)KEHHE, paldoTy,
CTOMMOCTh TOBapOB W YCIyT, HAJOTH, 3aJa4dl M3 00JacTh
yIOpaBlIeHUS  JHYHBIMH M CEeMEHHBIMU  (pUHAHCAMU);
COCTAaBJISITb BBIPAXKCHUSA, YpPAaBHCHHA, HCPABCHCTBA H HUX
CUCTeMbl IO YCIOBHIO 3aJayd, HUCCIIEOBATh IOJIY4EHHOE
pelIeHre U OIIEHUBATh MPABIONOA00HOCTh PE3yIbTaTOB;

- YMETh ONEPHUPOBATh MOHATHAMU: CpeliHee apupMeTHIECKOe,
MeJuaHa, HaumOoJIblllee W HAaWMEHbIIEe 3HAYEHUs, pa3Max,
JUCTepCUsi, CTaHIapTHOE OTKJIOHEHHE YHUCIOBOrO Habopa;
YMEHHME  U3BJIEKaTb, WHTEPHPETUPOBATH  HHPOPMAIUIO,
NpPEJCTaBICHHYI0 B Ta0nMIax, Ha auarpammax, rpadukax,
OTPaXKaIOIIyI0 CBOMCTBA pPEaJbHBIX MPOIIECCOB U SIBICHUI;
OPEICTaBIsITh MHGOPMAIUI0O C TMOMOIIBID TabmuI, U
auarpaMm; HCCICOAOBATh CTATUCTUYCCKUEC OaHHBIC, B TOM
yyclie C TOpUMEHEHHeM TpaduyecKuX METOJAOB U
3JIEKTPOHHBIX CPEJICTB;

- YMEThb OIEpPUPOBATh MOHATHSAMHU: CIy4YalHBI OMNBIT U
clly4aiiHOe COOBITHE, BEPOATHOCTH CIIY4allHOTO COOBITHS;
YMEHUE BBIYUCIATH  BEPOSITHOCTH C  HMCIHOJIb30BAaHUEM
rpaduyecKux METOJ0B; MPUMEHATH (POPMYJBI CIOXKEHHUS U
YMHOXEHHS BEPOSATHOCTEH, KOMOMHATOpHBIE (HaKTBl U
dbopMynBl TpH pEIIEHWH 3aj7adv, OIICHHUBATh BEPOSTHOCTH
pealbHBIX  COOBITHI;  3HAKOMCTBO  CO  CIy4ailHBIMU
BEIMYMHAMH;, YMEHHE IPUBOIAUTH IIPUMEPHI IPOSBICHUSA
3aKOHA OOJNBIIMX 4YHCENl B MPUPOAHBIX U OOIIECTBEHHBIX
SABJICHUAX,

- YMCTh OICPUPOBATL MOHATUAMU: TOYKA, IpAMaAs, IMIIOCKOCTb,
MPOCTPAHCTBO,  JABYIPAHHBI  yroj,  CKPEUIUBAIOLIUECS
NpsIMBIE, TAPAJLIENIBHOCTh U NEPHEHIUKYIAPHOCTD IIPSAMBIX U
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IUTOCKOCTEH, YroJl MEXAy MPSMBIMH, YTOJI MEXIY HPSIMOH U
IUIOCKOCTBIO, YIOJ MEXAY IUIOCKOCTSIMHM, PAacCTOSIHME OT
TOYKH JI0 TUIOCKOCTH, PAacCCTOSHHUE MEXIy TNPSMBIMH,
paccTosiHUE MEX]y IIOCKOCTSIMH; YMEHHE MCII0JIb30BaTh IPU
peleHnH 3a/1a4 U3y4eHHbIEe (DaKThl U TEOPEMBI TUTAHUMETPHH;
YMEHUE OLICHUBATh pa3Mepbl 0ObEKTOB OKPYKAIOLEr0 MUPA;

- YMETh OINEpPHPOBATH MOHATHUSMHU: MHOTOTPAaHHHK, CEUCHHE
MHOTOrpaHHMKa, KyO, mapajiesienune], npu3Ma, Nupamuja,
¢urypa u MOBEpXHOCTh BpAIEHUs, LWIMHIDP, KOHYC, WIap,
cdepa, ceyeHus: GpUrypsl BpalleHusi, INIOCKOCTh, Kacarouascs
cheppl, IWIMHApPA, KOHYyCa, IUIOMAAb IOBEPXHOCTH
OUpaMU/Ibl, MPU3MbI, KOHYCa, LWIMHJIpA, IUIOMAab chepsbl,
00beM Kyba, IPsIMOYTOJIBHOTO TapaJljIeJIeTIUIe a, TUPAMHUIBI,
OpU3Mbl, LWIMHApA, KOHYyca, Iapa; yMEHHE H300pakaThb
MHOTOTPAaHHHKH ¥ TIOBEPXHOCTH BpAIICHUS, UX CEUYCHUS OT
PYKH, C TIOMOILBIO  YEPTEKHBIX HUHCTPYMEHTOB U
ANEKTPOHHBIX CPEJICTB; YMEHHE PACIIO3HABATh CUMMETPHIO B
OPOCTPAHCTBE;  YMEHME  paclo3HaBaThb  IPAaBUJIbHbBIE
MHOTOTPaHHHKH;

-yMETb ONEpUPOBATh NOHATHAMM: JIBUKEHUE B IPOCTPAHCTBE,
nonobHble  (uUrypel B IPOCTPAHCTBE;  MCIOJIb30BaTh
OTHOIICHHE TJIOUIAJICH MOBEPXHOCTEH M 00BbEMOB MOAOOHBIX
(buryp npu peueHuu 3aaay;

- YMETb BBIUUCIATH T€OMETPHUUECKUE BETUUNHBI (JUTMHA, YTOJI,
mwiom@aab, oO0bEM, IUJIOWAAb IOBEPXHOCTH), HCIONb3YS
U3y4eHHbIE POPMYIIBI U METOMBI;

- YMEThb ONEpPHpPOBATH MOHATHUSMH: TPSMOYTOJIbHAS CHCTEMA
KOOp/AMHAT, KOOPAMHATHl TOYKH, BEKTOpP, KOOPJIUHATHI
BEKTOpa, CKaJIIpHOE MPOU3BEICHUE, YIOJ MEXY BEKTOpaMH,
CyMMa BEKTOPOB, IPOU3BEIEHUE BEKTOPA Ha YUCIIO; HAXOIUTh
C TOMOIIBI0 HM3YYEHHBIX (GOPMYyS KOOPAMHATHI CEPEIUHBI
OTpEe3Ka, pacCTOSIHUE MEXKAY IByMs TOUKAMU;

-yMeTb BBIOMpATh NOAXOAALIMM HM3Yy4EHHBIH METOx JUIs
peleHus 3a/1a41, paclo3HaBaTh MaTeMaTHUeCKue (haKThl U
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MaTeMaTHYeCKUe MOJEIH B HPUPOIHBIX U OOIIECTBEHHBIX
SBJIICHUSAX, B HCKYCCTBE; YMCHHME IPUBOAUTH IIPUMEPHI
MAaT€MaTHYECKUX OTKPBITUM POCCUHCKOM U MHPOBOU
MaTeMaTHYECKOU HAyKH.

OK 02.
Ocy1iecTBISTh MOUCK,
aHamn3 u
HUHTEPIIPETAIHIO
uHpopmanuu,
HEOOXOAMMOM ISt
BBITTOJIHCHUS 32144
pohecCHOHATLHOM
NEeSITEITLHOCTH.

B o0nacTtu IeHHOCTH Hay4yHOT'O ITO3HAHUSA:
-cOpPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHON

MPaKTUKH, OCHOBaHHOIO  Ha  JMAJIOre  KYJbTYD,
CIOCOOCTBYIONIETO  OCO3HAHMIO  CBOErO  MecTa B
MOJIMKYJIBTYPHOM MHPE;

- COBEpPUICHCTBOBAaHHE  SI3BIKOBOM M  YHUTATEIbCKOM

KYJbTYPBI KaK CPEACTBA B3aUMOICUCTBUS MCKAY JIIOAbMU
W IIO3HAHUA MHUPaA,

- OCO3HaHUE ICHHOCTM HAy4YHOH  JESATEIBHOCTH,
TrOTOBHOCTh OCYILIECTBIISATh IIPOEKTHYIO U
HCCIIEIOBATENIbCKYIO ACATEIIBHOCT WHIUBUIYAIbHO U B
rpymre.

OBnanenne YHHUBEPCAIbHBIMU y4eOHBIMU

MO3HABATEIbHBIMH JCHCTBUSIMH:
B) paboTa ¢ nH(popMaIme:

- BJIaJ€Tb HAaBbIKAMHU IIOJYYCHHUSA I/IH(bOpMaIII/II/I nus3
HCTOYHHUKOB Pa3HbIX THIIOB, CaMOCTOATCIIbHO
OCYHICCTBJIATL IIOMCK, aHajiu3, CUCTEMATU3AIMIO U

MHTEpHpeTanuio HHGOPMAIMK PAa3IUYHBIX BUIOB U (HOpM
MIpe/ICTaBJICHMUS;

- co3JaBaTh TEKCThl B PAa3JIMUYHBIX (opMmarax C y4eToM
Ha3HaYeHUs] UHPOPMAIUH U 1IeJIEBOI ayAUTOPHH, BHIOHpast
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YyalIU3allUH;

- OLICHUBATh JOCTOBEPHOCTb, JETUTUMHOCTh UH(POPMALIHH,
€€ COOTBETCTBHE IIPABOBBIM M MOPAJIbHO-3TUYECKUM

HOpMaM;
- HCIONIb30BaTh  CpeacTBa  MH(MOPMALMOHHBIX U
KOMMYHHUKAITHOHHBIX TEXHOJIOTHi B pelIeHnH

KOTHUTUBHBIX, KOMMYHHUKATUBHBIX W OPraHU3allMOHHBIX

- YMETh ONEpUpOBaTh MOHATHIMU: palOHAIbHAS (QyHKIUS,
II0Ka3aTeabHas GbyHKIuA, CTEIECHHAas byHKIHA,
norapupmuueckas GyHKIUS, TPUTOHOMETpUYECKUE QYHKIIHH,
oOparHble (DYHKIMH;, YMEHHE CTPOUTH TPapUKH H3y4EHHBIX
(bYHKIMIA, UCTIONB30BaTh TPa(UKK MPU U3yYEHUH TPOLECCOB
¥ 3aBUCUMOCTEH, MPH pEIICHUH 33a/a4 M3 APYruX Yy4eOHBIX

OpEeIMETOB M 3aJad M3 peajlbHOM JKU3HU; BbIpaXaTh
(dhopMyJlaMy 3aBHCHMOCTH MEKy BETHUNHAMU;

- YMETh ONepUpOBaThH MOHATUSAMU: TOXJIECTBO,
TOKJIECTBEHHOE IIPe0Opa3oBaHuE, YpaBHEHHE, HEPABEHCTBO,
CUCTEMa YpaBHEHUH U  HEPABEHCTB, PAaBHOCHUIBLHOCTh
YpaBHCHUH, HEPABEHCTB M  CUCTEM, palMOHAJIbHBIE,
UppauyoOHaIbHbIE, IIOKa3aTeJIbHbIE, CTECIICHHBIE,
norapupMHUUIECKHE, TPUTOHOMETPUUYECKUE YpaBHEHMUS,
HEPAaBEHCTBA M CHUCTEMBI; YMEThb pellaTh YypaBHEHHS,

HEPaBEHCTBA W CUCTEMBI C MOMOINBI0 PA3IUYHBIX MPHUEMOB;
pelarb ypaBHEHHs, HEPAaBEHCTBA U CHCTEMBI C MapaMeTpoM;
MPUMEHSTh YpPaBHEHHS, HEPABEHCTBA, WX CHCTEMBI JIJIs
pelIeHns MaTeMaTHYeCKUX 3a7ad M 33Ja4 M3 Pa3IUuHBIX
oOjacTell HayKH U peaibHOM JKU3HH;

- yMeTb CBOOOJHO OIEPUPOBATH MOHATHAMM: JIBUKEHUE,
napajuleNIbHbI TepeHoC, CHUMMETpHs Ha IUIOCKOCTH U B
MPOCTpAaHCTBE,  MOBOPOT,  IpeoOpa3oBaHUE  1M0A00US,
nonoOHble  (UTYpBl; yMETh paclo3HaBaTh paBHbIE U
noJ00HbIe (QUTypHl, B TOM YHCIE B IMPHPOJIE, HUCKYCCTBE,
apXUTEKType;  YMEThb  HCIIOJIb30BaThb  T'€OMETPUYECKHE
OTHOIICHMS, HaXOJIUTh T€OMETPUYECKHE BEIUYUHBI (JUIMHA,
yroj, IJouaab, 0o0beM) MpH pPELIEHUH 3aJad U3 JPYTux
y4eOHBIX TPEAMETOB U U3 PEATbHOM KHU3HH;
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3aja4d ¢ COOMI0/IEHNEeM TPeOOBaHUI SPrOHOMUKH, TEXHUKH
0€30I1aCHOCTH, TUTHEHBI, PECypcoCOepPeKEHHsI, MPABOBBIX

A JTHYECKHX HOPM, HOpPM  HWH(OPMAIIMOHHOMN
0€30IaCHOCTH;
- BIAQJECTh HABBIKAMHM  PACIIO3HABAHHUS W  3AIUTHI

uHpopmanuu, “HPOPMALIMOHHOM OE30MaCHOCTH JTMYHOCTH;

OK 03.

[InmanupoBaTh
peann30BbIBATH
COOCTBEHHOE
npodeccuoHaIbHOE
JUYHOCTHOE pa3BUTHE.

n

B o6nacTi 1yXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHHMS:

- c(hOpMUPOBAHHOCTb ~ HPABCTBEHHOTO CO3HaHUA,
3THYCCKOI'O ITIOBCACHUA,

- CIIOCOOHOCTH OIICHWBATh CHTYallMI0O W TMPUHAMATH
OCO3HAaHHBIC PCIICHHA, OpPUCHTHUPYACH HA MOpPAJIbHO-
HpPaBCTBCHHBIC HOPMBI U ICHHOCTH;

- OCO3HAHHUC JIMYHOI'O BKJIaJla B ITOCTPOCHUC yCTOfI'—IPIBOFO
Oyymero;

- OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJIUTENIAM U (WUJIN)
ApyruM 4wi€HaM CEMbH, CO3JaHHK0 CCMbH Ha OCHOBC
OCO3HAHHOI'O IPHUHATHA HCHHOCTCﬁ CEMEWHON >XHU3HU B
COOTBCTCTBHH C TpaJUIIHUAMH HAPOJOB POCCI/II/I;

Osnanenne YHUBEPCAIbHBIMU peryJIATUBHBIMU
IEHCTBUSIMU .

a) cCaMOOpTaHU3aIIHs:

- CaMOCTOATENBHO  OCYHIECTBIATH  IO3HABATEIbHYIO
NeSTeNbHOCTh,  BBIABIATH  MPOOJEMBI, CTaBUTh U

(dhopmynupoBaTh COOCTBEHHBIE 33/]a4l B 00pa30BaTEIbHOM
JEeSATEIbHOCTH U )KU3HEHHBIX CUTYaLIHSIX;

- CAMOCTOSITEIIbHO COCTAaBIIATH TUTAH PEIICHHS TTPOOIEMBI C
y4EeTOM UMEIOTIHNX CS pecypcoB, COOCTBEHHBIX
BO3MOXHOCTEU U MPEAIIOYTEHUN;

- 1aBaTh OLIEHKY HOBBIM CUTYallUsIM;

- YMETb  OIIEpUPOBaTh  IOHATHUAMM:  PALMOHAIBHBIE,
UPpaLMOHAJIbHBIE, IIOKa3aTeJIbHbIE, CTEIICHHBIE,
Jorapu(pMUUEcKue, TPUTOHOMETPUUYECKHE YpaBHEHUS W

HEPABEHCTBA, UX CUCTEMBI;

- YMETb OIEpPUpPOBaTh MOHITHSIMH: MHOTOTPAHHUK, CEUCHUE
MHOTOrpaHHMKa, KyO, mapajuiesenunes], npusma, nupammuia,
¢burypa u MOBEpXHOCTh BpallleHUs, IWIMHAP, KOHYC, IIap,
cdepa, ceueHus GUrypbl BpallleHUs], IFIOCKOCTb, KacatoLasicsl
cheppl, LWIMHApPA, KOHYyCa, IUIOMAAb  IOBEPXHOCTH
NUpPaMUJIbl, IPU3MBI, KOHYyCa, IUJIUHApaA, IUIOManb chepsl,
00beM Ky0a, MpsIMOYTOJIbHOIO Napajelenunena, MupaMusl,
MpPU3MBbI, LIWJIMHAPA, KOHYyca, lIapa; yMEHue H300paxarb
MHOTOTPaHHMKU M NOBEPXHOCTU BpAIECHUS, UX CEUYEHUS OT
PyKH, C TIOMOIIBIO  YEpPTEKHBIX HHCTPYMEHTOB U
JJIEKTPOHHBIX CPEACTB; YMETh PAcIO3HABATh CUMMETPHUIO B
MIPOCTPAHCTBE; YMETb pacrno3HaBaTh IPaBUJIbHbIE
MHOTOTPaHHMKH;

- YMETh OINEpPUPOBATh MOHATUSAMU: IPSIMOYTOJIbHAs CUCTEMaA
KOOpJAWHAT, KOOPJAMHATBl TOYKH, BEKTOpP, KOOPAMHATHI
BEKTOpa, CKAJISIPHOE MPOU3BEIECHUE, YTOJI MEXAY BEKTOPaMU,
CyMMa BEKTOPOB, ITPOM3BEIEHNE BEKTOPA HA YHCIIO; HAXOIUTh
C MOMOIIBIO HM3YYEHHBIX (OPMYNI KOOPJAMHATHI CEpEIUHBI
OTpE3Ka, PaCCTOSTHUE MEKIY ABYMs TOUKAMH;
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croco6cTBOBaTH (POPMHUPOBAHUIO U MPOSIBICHUIO IUPOKON

SpYIUMLUM B Ppa3HbIX 00JacTAX 3HAHUN, MOCTOSIHHO
MOBBINIATh  CBOM  00pa3oBaTeNbHBI W KYJIBTYPHBIH
YPOBEHB;

0) CAMOKOHTPOJIb:

UCIIOJIB30BATh MIPUEMBI peICKCUH /IS OLICHKU CHTYallHH,
BBIOOPA BEPHOT'O PEIICHHUS;

- yMeTh OIICHHBaThb PUCKH M CBOCBPEMEHHO IPHHUMATDH
peICHUSA IO UX CHUKCHHIO,

B)  OMOIMOHAJBHBIA  HMHTE/UICKT,  MPEANOIaratonui
c(hOpMHUPOBAHHOCTD:

- BHYTpEHHEW MOTHBAIlMH, BKJIIOYAIOIICH CTpEeMIICHHE K
JOCTUXKCHUIO e u yCiexy, OIITUMMU3M,

MHULIMATUBHOCTb, YMEHHE JACHCTBOBATh, UCXOMAS U3 CBOUX
BO3MOXKHOCTEI;

- OMIAaTUH, BKIIOYAOIICH CHOCOOHOCTh IOHUMATH
OMOLMOHAILHOE COCTOSIHHE IAPYIHX, YYHUTHIBATH €ro IIPHU
OCYILIECTBJIEHUH  KOMMYHHKAIIWH, CIIOCOOHOCTh K
COYYBCTBHIO U COINEPEKUBAHUIO;

- COIMaJIbHBIX HAaBBIKOB, BKIOYaIOIINUX CHOCO6HOCTB
BBICTPAnBATh OTHOIICHUS C IPYTHUMH JIFOJIbMH, 3200TUTHCS,
MIPOSBJISATh MHTEPEC U pa3peiiaTh KOH(INKTHI;

OK 04.

PaboTath B KOJJIICKTHBE
u KOMaHfe,
3¢ dexTuBHO
B3aMMOJICHCTBOBATh C
KOJIJIETaMHu,
PYKOBOJICTBOM,
KJIIMEHTAMH.

- TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOIIPEIEIICHUIO;

-OBJIa/ICHHE  HaBBIKAMU  y4eOHO-HCCIIEe10BaTeNbCKO,
IIPOEKTHOMN U COLIMAJIBHOM J1€ATENBHOCTH;

OBnaneHue  yHUBEPCAJBHBIMM  KOMMYHUKATHBHBIMH
JNEUCTBUAMM:

0) coBMeCTHas IeATeTbHOCTD:

- IOHUMATh U HUCIIOJIb30BAaTh IIPEUMYILECTBA KOMAaHIHON 1
UHIUBUAYAIbHON paboThI;

- I[pUHUMATh  LEIM  COBMECTHOW  JEATEIIBHOCTH,
OpPraHM30BBIBATE M KOOPAMHUPOBATH JACUCTBHUA IO €€
JOCTHKCHMIO: COCTABIIATH IUIAH IEUCTBUM, pacIpenciarh

- yYMETb ONEpUpPOBaTh MOHATUSAMHU: CIIy4allHBIM ONBIT U
cilyyailHoe COOBITHE, BEpPOSITHOCTh CIYyYaHOTO COOBITHS;
YMETb  BBIUUCIATH  BEPOSITHOCTH C  UCIHOJB30BaHUEM
rpadMuecKux METOJIOB; NMPUMEHATh (HOPMYJBI CIOXKEHUS H
YMHOXEHHUSI BEPOSATHOCTEH, KOMOMHATOpHBbIE (DAaKThl U
(dopMysIbl TpU pELIEHWH 337ay; OLEHHBATh BEPOSTHOCTH
peabHbIX  COOBITHI;  3HAKOMCTBO  CO  CIy4YallHBIMU
BEJIMYMHAMHU; YMEHHUE IPUBOJUTH IIPUMEPHI MPOSBICHUSA
3aKOHa OOJBIIMX YHCENl B MPHUPOAHBIX U OOIIECTBEHHBIX
SIBIICHUSX;

- yMeTb CBOOOJHO ONEpPUPOBATh IOHATUSAMHU. CTEHNEHb C
LIEJIBIM [10Ka3aTeJIeEM, KOPEHb HaTypalbHOW CTENEHHU, CTENICHb
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poaM € y4eTOM MHEHUWA YYaCTHUKOB
pe3yNbTaThl COBMECTHON pabOThI;

- KOOPIMHUPOBATH U BBHINOIHATH pPAa0OTy B YCIOBUSX
peaibHOTO,  BUPTYaJIbHOTO U KOMOWHUPOBAHHOTO
B3aHMOJCHCTBUS;

- OCYHIECTBJIATh MO3UTUBHOE CTPATETMUECKOE MOBEICHHE B

00cyxaaTh

pa3IMYHBIX  CUTyallMsIX, NPOSABISATH TBOPYECTBO U
BOOOpakeHre, ObITh MHUIIMATHBHBIM.

OsBnageHue YHUBEPCATbHBIMU PErYISTUBHBIMU
NEUCTBUSIMU:

') OpUHSTHE CeOsl U APYTUX JIFOJIEH:

- NPUHUMATh MOTUBBI M apryMEHThl JPYTUX JIIOJCH mpu
aHaJIn3€ Pe3yJIbTaTOB JEATEIbHOCTH;

- IPU3HABATh CBOE IPABO U IPaBO IPYTUX JIOACH Ha
OIIUOKHU;

- pa3BUBaTh CIOCOOHOCTh MOHUMATh MUpP C IMO3ULMU
JPYToro 4eaoBeKa;

C palMOHAJBHBIM IOKa3aTeJeM, CTENECHb C JeHCTBUTEIBHBIM
(BemIeCTBEHHBIM) TIOKa3aTejeM, Jiorapudm Yuciaa, CHHYC,
KOCHHYC U TAHT€HC POU3BOJIBHOTO YHCIIA;

- yMeTb CBOOOJHO OINEpPUPOBATH MOHATUSAMHU: Tpaduk
¢bynkuuu, oOpatHas (YHKIHS, KOMIO3UIMA (QYHKUIUH,
AuHeWHas (yHKUMA, KBaapaTuyHas (QYHKIMS, CTElNeHHas
GyHKIMS C LenblM  IT0Ka3aTeieM, TPUTOHOMETPHUYECKHE
¢byHKMu, oOpaTHBIE  TPUTOHOMETpUYeckHue  (YHKIUH,
noKaszareiabHas U Jorapugmuyeckas (YHKIHH, YMETb
CTpouTh Tpaduku (YHKUUN, BBHIMOIHATH MPEOOPa3OBAHUS
rpadukoB QpyHKUHNH;

- yMeTh WHCIIONIb30BaTh Tpaduku (PYHKIHH AN WU3YYCHUS
IPOIIECCOB M 3aBHCUMOCTEH MpPH pPElICHUH 3a1ad U3 APYruX
yueOHBIX MpPEeIMETOB W W3 pEeaJbHOW >KU3HH, BBIPAXKATh
(hopMyIaMu 3aBUCUMOCTH MEX1Y BETHUYNHAMU;

- CBOOOJIHO OINEpUPOBATH MOHATUSMHU: YETHOCTh (DYHKIIUH,
MEePUOJUYHOCTh  (YHKIIUH, OTPAHWYCHHOCTh  (DYHKIIUH,
MOHOTOHHOCTb (DYHKIIMH, SKCTpEeMyM (YHKLUHU, HauOoIblIee
Y HaWMEHbIIee 3HAYeHHs (PYHKIMH HA MPOMEXYTKE; YMETh
MPOBONUTH UCCIEIOBaHNE (DYHKIINU;

- YMETh HCIIOJIb30BaTh CBOWMCTBA W Tpaduku (GYHKIHH IS
pelieHusi ypaBHEHUI, HEPaBEHCTB W 3ajad C NapaMeTpamu;
u300paxkaTb Ha KOOPAMHATHOM TMJIOCKOCTH MHOXECTBa
pEILIEHNI YpaBHEHH, HEPABEHCTB U UX CHUCTEM;
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OK 05.

OcCylIecTBIATh YCTHYIO
u MTUCbMEHHYIO
KOMMYHHKAITHIO Ha
rOCyIapCTBCHHOM
SI3BIKE c Y4ETOM
0COOEHHOCTEH
COIMAJIEHOTO 31
KYJBTYPHOTO
KOHTEKCTA.

B obacTu 3cTeTHUECKOro BOCIUTAHUS

- ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAs JCTETUKY
ObITa, HAYYHOTO W TEXHUYECKOTO TBOPYECTBA, CIOPTA,
TpyZa U OOIIECTBEHHBIX OTHOIIECHUH;

- CIOCOOHOCTh  BOCIHPUHUMATH  Pa3jUYHbIE  BUJIbI
HCKYCCTBa, TPAJUIHMK W TBOPYECTBO CBOErO0 MU JPYrUX
HapoJIOB,  OUIyIIaTh  SMOLMOHAJIBLHOE  BO3JICUCTBHUE
HCKYCCTBa;

- yOeXKICHHOCTh B 3HAUUMOCTH JJIsI INYHOCTH U OOIIECTBa
OTEYECTBEHHOTO M MHPOBOTO MCKYCCTBA, STHUYECKHUX
KYJIbTYPHBIX TPAJIUIIUN U HAPOJHOTO TBOPUYECTBA;

- TOTOBHOCTh K CaMOBBIPQXCHHIO B pa3HbIX BHUIAX
UCKYCCTBa, CTPEMJICHUE TPOSBIATH KaueCcTBAa TBOPUYECKOM
JINYHOCTH;
OsBnanenue
NEUCTBUSIMU:
a) oOuIeHHE:
- OCYIIECTBJISITh KOMMYHHKAIIMH BO BCeX cepax KU3HH;

- pacmo3HaBaTh HeBepOalbHBIE CpeacTBa OOIIEHUS,
MOHUMATh 3HAYEHHE COIMAIbHBIX 3HAKOB, PACMO3HABATh
MPEANOCHUIKA  KOH(PJIMKTHBIX CHUTYaIlldidi W CMST4arh
KOH(QJINKTBI,

- Pa3BEpPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C
WCIIOIb30BAHUEM SI3bIKOBBIX CPEICTB;

YHUBCPCAJIbHBIMU KOMMYHHKATHBHBIMU

- YMETh ONEPUPOBAThH MOHATUSAMU: CPEIHEE apH(PMETHUECKOE,
MeauaHa, HauOoJblllee M HAaWMEHbIEe 3HAYCHUs, pa3Max,
IMCHEepCHs, CTaHIAPTHOE OTKJIIOHEHHE YHCIOBOrOo Habopa;
YMEHHE  HW3BIEKaTh, HWHTEPIPETUPOBATH  MH(OPMAIHIO,
MPEICTaBICHHYI0 B TalnMIax, Ha auarpaMmax, rpadukax,
OTPaXKAIOLIYI0 CBOMCTBAa PEAIbHBIX IPOLECCOB M SIBICHUN;
NPEACTaBIATh HMH(POpPMAIMIO C TOMOLIbIO TaOMHMIl |
JMarpaMM; HCCIIEIOBaTh CTATHCTHYECKHE JaHHBIE, B TOM
guciae ¢ TNpPUMEHEHHWeM rpaduyeckux  METOIOB U
AIIEKTPOHHBIX CPEICTB;

- YMETb ONEepUPOBATH MOHATUAMHU: TOUKA, IIPSIMAst, TUIOCKOCTH,
IPOCTPAHCTBO,  JBYIPAaHHBIM  yroJl,  CKPELIMBAIOIIAECS
npsIMbIe, MTAPAJUICTBHOCTD U MEPICHIUKYISPHOCTD MPSAMBIX U
IUTIOCKOCTEH, YroJl MEXKAY MPSMBIMH, YTOJ MEXIy NPsIMOi H
IUIOCKOCTBIO, YTOJl MEXAY IUIOCKOCTSIMH, PAacCTOSHHE OT
TOYKM JI0 TIUIOCKOCTH, pAacCTOSHHE MEXIy MPSIMbIMH,
paccTostHuE MEXKIY MIIOCKOCTSIMH;

- YMETb WHCIONb30BaTh MpPH pEIICHUH 3a/1ad H3y4YeHHbIE
(GakTel W TEOpeMbl IUIAHUMETPHH; YMEHHE OILEHUBATh
pa3Mepbl 00BEKTOB OKPY’KAIOIIEro MHUpa;
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OK 06.

[IposBnsaTe
IPaXAaHCKO-
aTPUOTHYECKYIO
IIO3ULIHIO,
JEMOHCTPUPOBATh
OCO3HAaHHOE IIOBEACHUE
Ha OCHOBE
TPaAULMOHHBIX
00111€4eNI0BEYECKUX
LIEHHOCTEH, NPUMEHSTH
CTaHJAPThI
AHTUKOPPYILUOHHOIO
IIOBEJCHUS.

- OCO3HaHUE OO0YYAIOUUMHUCS POCCHUUCKOW TpakIaHCKOMH
UJICHTUYHOCTH;

- [IECJICHANIPABJICHHOE pa3BUTHUE BHYTPEHHEH MO3ULUU
JUYHOCTH HAa OCHOBE JyXOBHO-HPABCTBEHHBIX LIEHHOCTEN
HaponoB Poccuiickoii ®enepanuu, HCTOPUYECKUX H
HAIlMOHAJILHO-KYJIBTYPHBIX ~ Tpaaulud, (popmMupoBaHUE
CUCTEMBI 3HAYMMBbIX [IEHHOCTHO-CMBICIOBBIX YCTaHOBOK,
AHTUKOPPYILHUOHHOTO MHUPOBO33pPEHUsI IPABOCO3HAHUS,
9KOJIOTUYECKON KYJIBTYphI, CIIOCOOHOCTU CTAaBUTh ILIEJIU U
CTPOUTD KU3HEHHBIEC IJIaHbL;

B yactu rpaxiaHcKoro BOCIUTAHUS:

- OCO3HAaHHME CBOMX KOHCTUTYIIMOHHBIX TIpaB U
00s13aHHOCTEH, YBa)KEHHE 3aKOHA U MIPABOMOPSIKA;

- MIPUHSATHE TPAIUIIMOHHBIX HallMOHAIbHBIX,
00IIeUeT0BEYECKUX TYMAaHUCTHYECKUX u
JEMOKPATUYECKUX LICHHOCTEH;

- TOTOBHOCTh MPOTHUBOCTOSITH HJAEOJIOTMH SKCTPEMH3MA,
HallMOHAIM3Ma,  KCeHO(POOWH,  JUCKPUMHUHAIMK  TIO
COLIMAJIBHBIM, PEJUTHO3HBIM, PACOBBIM, HAallMOHAJIbHBIM
MIPU3HAKAM;

- TOTOBHOCTb BECTM COBMECTHYH J€ATEIBHOCTH B
UMHTEpecax TpakKJaHCKOro oOIlecTBa, Yy4acTBOBAaTh B
camMoynpaBlieHUH B 00I1e00pa30BaTeIbHON OpraHU3aIu |
JE€TCKO-FOHOIIECKUX OpraHU3alMsIX;

- yMEHuEe  B3aUMOJEWCTBOBAaTh C  COLMAJIBHBIMU
WHCTUTYTAaMU B COOTBETCTBUU C UX QYHKIHSIMH U
Ha3HAYCHHEM;

- TOTOBHOCTh K TYMaHHUTApHOH M  BOJOHTEPCKOMU
NeSITeNIbHOCTH;

MaTPUOTHYECKOTO BOCTIUTAHUS:

- c(hOPMHUPOBAHHOCTh ~ POCCHUHCKOW  TPakIaHCKOU
WJIEHTUYHOCTH, ATPUOTH3MA, YBAKEHUSI K CBOEMY Hapoay,
YyBCTBa OTBETCTBEHHOCTH Iiepel PonmHoH, roppoctu 3a
CBOM Kpai, cBowo PonauHy, CBOHM S3BIK W KYJIBTYpY,

YMETb pellaTh TEKCTOBBIC 33/]a4M Pa3HbIX TUIOB (B TOM YHCIIE
Ha TMPOIEHTHI, JOJIM W 4YacTH, Ha JBHXKCHHE, padoTy,
CTOMMOCTh TOBapOB U YCIYT, HAJOTH, 33Jadyud U3 o01acTu
yIpaBICHUS JIMYHBIMH ¥ CEeMEHHBIMU  (DUHAHCAMU);
COCTABJISITh BBIPQKECHUS, YpAaBHEHUS, HEPaBEHCTBA U HX
CUCTEMBI MO YCIOBHUIO 3aJa4yM, HCCIEAOBaTh IOJY4YEHHOE
pElIeHre U OIEHUBATh MPABIONOA00HOCTh PE3yIbTATOB;

- *yMmeTp onepupoBaTh MOHATUSMHU: OMpEICNICHUE, aKCHOMa,
TeOpeMa, CIECICTBHE, CBOWCTBO, IIPU3HAK, JI0KA3aTEJIbCTBO,
paBHOCUJIbHBIE ~ (OPMYITUPOBKH; YMETh (HOPMYIUPOBATH
oOpaTHOE M TPOTHUBOIOJIOKHOE YTBEpPXKIACHUE, MPUBOIUTH
npuMepsl W KOHTPIOPUMEPHI,  HMCIOJIb30BaTh  METO]
MaTE€MaTUYeCKOM MHAYKLIHMH; MPOBOJAUTH JOKa3aTeJIbHbIE
pacCyXIeHHS TMPU PELICHUM 3aJ1a4, OLUEHHUBATH JIOTUYECKYIO
NPaBUIIBHOCTb PACCYKICHHUI;

- *yMeThb CBOOOIHO OIIepUpPOBATH HOHSATHSAMU:
MIOCIIE0BATEIbHOCTD, apudmeTHyeckas nporpeccus,
reoMeTpuyeckas Imporpeccusi, OeCKOHEYHO yObIBaroIias
reoMeTpruecKas porpeccus; yMETh 3aJaBaTh
MOCNIEAOBATEIbHOCTH, B TOM  4YHCIE€ C  ITOMOIIBIO
PEKYPPEHTHBIX HOpMYIT;

- *yMmeTpb BbIOMpaTh MOAXOASIIMN METOA JUIsl pelleHus
3a/1a4; IOHMMaHUEe 3HAYMMOCTU MAaTEMAaTUKH B U3Yy4YCHUU
MPUPOAHBIX U OOIIECTBEHHBIX MPOIIECCOB U SIBICHUN; YMETh
pacro3HaBaTh NPOSBICHNE 3aKOHOB MATEMATHKHN B UCKYCCTBE,
YMETh INPUBOJUTH IPUMEPHl MATEMAaTUYECKUX OTKPBITUH
POCCUICKON M MUPOBOW MaTEMaTUYECKON HAYKH;
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MPOLUIOE M HACTOAIIEE MHOTOHAIMOHAJIBLHOIO Hapojaa
Poccun;

- LIECHHOCTHOE OTHOILIEHUE K IOCYAAapPCTBEHHBIM CHMBOJIAM,
HUCTOPUYECKOMY U MPUPOJHOMY HACIEAMIO, IMAMSATHUKAM,
TpaguuusM HapoaoB Poccuun, noctmxenusm Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX U TPYIE;

- wuJeiHas yOekKIeHHOCTh, TOTOBHOCTh K CIIY)KCHHIO U
3amute OTeuecTBa, OTBETCTBEHHOCTH 3a €ro Cyas0y;
OCBOCHHBIC OOYYAOIIUMHUCS MEKIPECIMETHBIC MOHATHS H
yHHUBEpCAIbHbIE y4ueOHbIE JAelcTBUA  (pEryJIsTHBHBIC,
MO3HaBaTEJIbHbIC, KOMMYHUKATHUBHBIE);

- CIIOCOOHOCTh WX HCHOJb30BaHUS B IO3HABATENIBHON H
COLMAJIbHOW MPAKTUKE, TOTOBHOCTh K CaMOCTOSITEIbBHOMY
IIJIAHUPOBAHUIO u OCYULIECTBJICHUIO yueOHOU
NEeSATEILHOCTH, OPTaHU3allid YIeOHOTO COTPYIHUYICCTBA C
MeJarorndyecKuMu  pabOTHUKAMU UM CBEPCTHUKAMH, K
YYaCTHIO B MOCTPOECHUH VHIUBUIYAJIBHOMN
00pa30BaTeNbHON TPACKTOPHH;

OK 07.

CopelicTBOBaTH
COXPAHCHHIO
OKpYXKarollel  cpelsbl,
pecypcocOepekeHHIo,
3¢ PeKTUBHO
JIENCTBOBATE B
Ype3BBIYAHBIX
CUTYaIUsX.

- OBJAJCHME HaBbIKaMHM Yy4eOHO-HCCIEI0BaTEIbCKOH,
MPOEKTHOM M COIMAJIbLHON JI€ATEIIbHOCTH;

- He TIPUHUMAThb  JEWUCTBUSA, NPUHOCAILIME  BpEX
OKpY>Karollen cpere;

- YMETh IIPOTHO3UPOBATH HeOJIaronpusTHhIE
JKOJIOTUYECKHE ITOCJIEICTBHS MpEATPUHUMAEMBIX
JENCTBUMN, IPEAOTBPAILATh UX;

- pacHIMpHUTh ONBIT  JEATEIBHOCTH  JKOJOTHYECKOU
HaIlpaBJICHHOCTH;

- pa3pabaTblBaTh IUJIaH pEIIEHUs MPOOJEMbI C Y4ETOM
aHaJIM3a MMEIOIMXCS MaTepUaIbHBIX U HEMaTePHAIbHBIX
pecypcos;

- OCYILECTBJIATH IIEJICHANIPABICHHBIM TIOUCK IepeHoca
CPEICTB M CHOCOOOB [EHCTBUS B MNPOQPECCHOHATbHYIO
cpeny;

- YMCTb IICPCHOCUTH 3HAHHA B II0O3HABATCIIbHYIO U

YMEThb OINEpPHpPOBaTh MOHATUSIMH: (QYHKIHS, HETpepbIBHAS
GbyHKIMS, TPOU3BOJHASA, TEepBOOOpa3Hasi, OMpPEACIICHHBIN
WUHTErpall; YMETh HAXOJIUTh MPOU3BOJHBIE 3JIEMEHTAPHBIX
(yHKIMHA, UCTIONB3YSl CIPABOYHBIC MAaTE€pUAbl, HUCCIEI0BATh
B TMpOCTEWINUX clydasx (yHKIMM Ha MOHOTOHHOCTb,
HaxOJUTh HAWOOJBIINE W HAMMEHBIINE 3HAYCHUS (DYHKIIHI;
CTPOUTH Ipa)KN MHOTOUJICHOB C MCIOJIb30BAHUEM arlmapaTa
MaTeMaTHUYECKOT0 aHaJln3a; MPUMEHSATh MPOM3BOAHYIO TMPHU
peuieHun  3adad  Ha  JBWIKEHHUE; pellaTh  MPaKTHKO-
OPUEHTHPOBAHHBIE 3aJja4ll Ha HAWOOJBIINE W HAUMEHBIINE
3HAUYEHMs], HA HAXO0XKJIEHUE MTYTH, CKOPOCTH U YCKOPEHHS;

- yMeTh  ONEPHUpPOBATHh  TOHITHSAMHU:  JIBIDKCHHE B
MPOCTPAaHCTBE, MOJO0HBIE (UTYPHI B  MPOCTPAHCTBE;
HCMOJIb30BATh OTHOIICHUE TUIOIIA/Ie MOBEPXHOCTEN U
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MPaKTUYECKYIO0 00JIaCTU KUZHEICATSIbHOCTH;

- IIpejuIaraTh HOBBIE MTPOEKTHI, OLICHUBATh UJIEU C MMO3UIIUN
HOBU3HbBI, OPUTUHATBHOCTH, IPAKTUUECKOU 3HAUUMOCTH;

- 1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI
B JIEATEIbHOCTh, OIIEHMBATh COOTBETCTBHE PE3YJIHTATOB
LEJISIM;

00BeMOB MOAOOHBIX (PUTYp MPH PEIICHUH 33]a4;

- YMETb BBIUYUCIIATH T€OMETPUUYECKUE BETUIUHBI (JUIMHA, IO,
Iomaas, 00beM, IUIOMAAb IOBEPXHOCTH), HUCIIONIB3YS
U3y4eHHBIE (POPMYITBI U METOIBI;

OK 08.

M cmonp30BaTh
cpencTBa PU3HUECKOM
KYJIBTYPBI JIJIs
COXPaHEHUS U
VKPETUICHHUS 3/I0POBBS
B IIpolLiecce
Mpo¢ecCuOHATBHON
NEeATeIbHOCTH U

MO I/ICPIKAHUS
HEO0XOAMMOTO
YPOBHS (PHU3UIECKOI

[IOITOTOBJIEHHOCTH;
OK 09. B o0nacTu 1IeHHOCTH HAayYHOTO MMO3HAHUS: - YMETh ONEpUPOBATh MOHATHSAMH: pallMOHATIbHAS (QYHKIIMS,
Hcnonp3oBarh -c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLIETO | IMOKa3aTeNlbHas byHKIHA, CTEIEHHAs byHKIHSA,
uH(pOpMallMOHHbIE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOH | Jlorapupmuueckasi pyHKIHsI, TPUTOHOMETpUYECKUE (PYHKIIHUH,
TEXHOJIOTHH NOPaKTUKHA, OCHOBAaHHOIO  HA  JHajore  KYyJbTYyp, | oOpaTHble (DYHKLIMHU; YMEHUE CTPOUTH I'papUKU H3yYEHHBIX
npodecCuoHATbHON CIIOCOOCTBYIOIIETO ~ OCO3HAHMIO  CBOEro  MecTta B | (DYHKIHHA, UCTIOIB30BaTh TpaduKy MPHU W3YyUEHUHU MPOIECCOB
JESATENBHOCTH. MOJIUKYJIBTYPHOM MHPE; U 3aBUCHUMOCTEW, IPU PEUICHUU 3aJad U3 JPYruxX Y4eOHBIX
- COBEpPUICHCTBOBAHME SI3BIKOBOM W  UYMTATENbCKOW | MPEAMETOB M 337ad U3 pEaJbHOM JKHU3HM; BBIPAXKATh
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KYJIBTYPEI KaK Cp€aACTBa BSaHMOHefICTBI/IH MCXKAY JHOAbMU
U MO3HAaHHWA MUPA;

- OCO3HaHME IICHHOCTM  HAY4YHOM  JEATEIBHOCTH,
TOTOBHOCTH OCYLIECTBIIATh IIPOCKTHYIO u
HCCIIE0BATEIBCKYIO NESATEIBHOCTh MHIUBHIYAIBHO U B
rpyIIe.

OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU

HI03HABATEIIbHBIMH JICHCTBHAMHU:
B) pabora ¢ nHpopManmei:

- BJAJACTh HABbBIKAMHU TIOJIYUCHU I/IH(bOpMaI_[I/II/I nu3
HCTOYHUKOB Pa3HbIX THIIOB, CaMOCTOATCIIbHO
OCYWICCTBIATL  IIOWCK, aHaliu3, CUCTEMATU3AllUI0 U

UHTEPIpETANi0 UHGOPMAIIUU PAa3IMYHBIX BHIOB U (GopMm
MIPE/ICTABIICHHUS;
- CO3/1aBaTh TEKCTbl B pa3IUYHbIX (opMaTax € Y4ETOM

INocynapctBeHHOE Or0KEeTHOE TIpo(heccnoHambHOEe 00pa3oBaTeIbHOE YUpekaeHue PocToBckoi obmactu «/{oHCKON TEXHUKYM KYJIHHApHOTO

(l)OpMy.]'IaMI/I 3aBUCHUMOCTH MCKIY BCINMYNHAMU,

- YMETb OIEepUpOBATH HOHSTUAMU: TOKJECTBO,
TOXKJIECTBEHHOE MpeoOpa3oBaHUE, ypaBHEHUE, HEPABEHCTBO,
CUCTEMa YpAaBHEHUW W  HEPABEHCTB, PaBHOCUJIbHOCTH
YpaBHEHUH, HEPAaBEHCTB U  CHUCTEM, palllOHAaJbHBbIC,
UPPALMOHAJIBHEIE, MIOKa3aTeJbHBIE, CTEIICHHBIE,
JorapupmMHUUECcKue, TPUTOHOMETPUUECKUE YpaBHEHUS,
HEpPaBEHCTBA M CHCTEMbl; YMETh peliaTbh ypaBHEHUS,

HEPABEHCTBA U CUCTEMBI C MOMOUIbIO PA3JIMYHBIX IPUEMOB;
pelaTbh ypaBHEHUs, HEPABEHCTBA M CUCTEMBI C IapaMeTpoM;
IPUMEHSTh YpaBHEHHUS, HEPABEHCTBA, WX CHCTEMbI JUIs
pellleHns MaTeMaTU4YeCKUX 3ajad M 3ajad U3 pa3IudHbIX
oOacTeil HayKu U peallbHON XKU3HH;

- YMeTb CBOOOJHO OIEpUPOBaTh IOHATUAMH: JIBUKEHUE,
NapajuleJIbHbIM MEPEeHOC, CUMMETpUs Ha IIJIOCKOCTH U B

Ha3HaYeHUs] THPOPMAIUH U 1IEJIEBON ayTUTOPUH, BBIOMpast
ONTUMAJIbHYIO (POpMY NMPEACTABIECHUS U BU3YyallU3allUH;

- OLIEHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh UH(POPMALIHH,
€€ COOTBETCTBHE IIPABOBBIM M MOpPaIbHO-DTUYECKUM

HOpMaMm;
- HUCNONb30BaTh  CpeACTBA  MHGPOPMALMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOT U B pelieHuu

KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX W OPTaHU3AIHMOHHBIX
3a/1a4 ¢ coOM0IeHneM TpeOOBaHUI SPTOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTHEHBI, PECypcoCOepeKeHHs], MPABOBBIX

51 ITUYECKUX HODM, HOpM nH(OPMaLMOHHON
0C30IMaCHOCTH;
- BJIAACTH HaBbIKAMHA paCHO?;HaBaHI/IfI 158 3aIllIUTHI

nHpopmanuu, “HOPMAIIMOHHON 6€3011acCHOCTH JMYHOCTH;

MPOCTPAHCTBE,  TOBOPOT,  MpeoOpazoBaHWe  MOAOOHS,
noJo0HBIe  (UIypBl; yMETh pAacloO3HaBaTh paBHbIE WU
Mo00HbBIE (UTYpPHI, B TOM 4YHCII€ B TPUPOJIE, HCKYCCTBE,
apXUTEeKType;  yMeThb  HCIIOJIb30BaTh  T'€OMETPUYECKHE
OTHOIICHHSI, HAXOJIUTh T€OMETPUYECKHE BEIWYHHBI (IUIMHA,
yroj, IUIOWaab, 00bEM) HpPU pPELICHUM 3alad U3 JPYTHxX
y4eOHBIX TIPEAMETOB U U3 PEATbHON KU3HH,

1.5. KotuyecTBO 4acoB, OTBe/IecHHOE HA OCBOEHHE IPOrpaMMbl Y4eOHOM IMCIUIITIUHBI:
oOs3aTenbHAsT ayIUTOpHAs ydeOHas Harpys3ka ctyneHTta 196 gacos;
po¢eCCHOHAITBPHO OPUEHTHPOBAHHOE COJICPKAaHUE 36 yacos.
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HCKYyCCTBa M OU3HECa»

2. CTPYKTYPA I COJAEP)KAHWE YYEBHOU JUCHUILIMHBI MATEMATHUKA

2.1. O0beM y4eOHOM TUCHHUILUIMHBI U BU/bI Y4eOHOM padoThI

Bun yueOHo# padoThI

Oovem uacoe

Pacnpenesienue no

cemecTpam
1 2

Bcero 232 102 112
Oo0s3aTennbHas ayIMTOPHAsA yuyeOHasA HArpy3Ka (Bcero) 214

Teopus 134

IIpakTnyeckune padornl 80

KoncynbTanun 6

IIpomexyTounas arrectaums B popme IK3aMeHa 12
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INocynapctBeHHOE Or0KEeTHOE TIpo(heccnoHambHOEe 00pa3oBaTeIbHOE YUpekaeHue PocToBckoi obmactu «/{oHCKON TEXHUKYM KYJIHHApHOTO
HCKYyCCTBa M OU3HECa»

TEMATUYECKUM IJIAH
No KonnuecTBo yacos
o [lepedyeHnb yueOHBIX 2IEMEHTOB
BCETO TEOpHs K/p npaxT/pad

1. BBenenue 2
2. Pa3BuTHe NOHATHS O YHCIIE 15 4 1 10
3. IIpsMbIE U MIOCKOCTH B IPOCTPAHCTBE 20 7 1 12
4. KoOpAuHATEI M BEKTOPEI 20 3 1 16
5. DYHKIMHU, UX CBOMCTBA U rpaUKH. 13 2 1 10
6. KopHu, crenenu u 1orapupmMul 26 6 19
7. OCHOBBI TPUTOHOMETPHUH 23 6 1 16
8. Hauana MaTeMaTH4eCKOro aHaam3a 21 9 1 11




INocynapctBeHHOE Or0KEeTHOE TIpo(heccnoHambHOEe 00pa3oBaTeIbHOE YUpekaeHue PocToBckoi obmactu «/{oHCKON TEXHUKYM KYJIHHApHOTO
HCKYyCCTBa M OU3HECa»

9. VHTerpan u ero npuMeHEHHE 10 5 1 4

10. | MHOrorpaHHUKHM M KpyTJbIe TEla 17 4 1 12

11 KomGunatopuxa, CTaTuCTHKA 1 TEOPHsL 14 5 1 3
BEPOATHOCTEI

12. | YpaBHeHus ¥ HEpaBEHCTBA 6 4 - 2
Utoro 187 57 10 120




1

TocyzapcTBeHHOE GO KeTHOE NpodeccoHa/IbHOE 06pa30oBaTe/IbHOE YUpeXkAeHue PocToOBCKO# 06/1acTH «lOHCKOH TEXHUKYM

2.2. TemaTnueckuii IVIaH U coiep:KaHue y4eOHOMH TUCHHUIINHBI

KyJIMHAapHOT'0 UCKYCCTBa ¥ GM3Heca»

Haumenosanue .
O0bém YpoBenn
pa3aesioB U TeM Copaepxxanue yueOHOro MaTepuasa, JadoparopHblie padoThl M NPAKTHYECKHE 3aHATHSA,
CaMOCTOSITe/IbHAsI padoTa 00y4ar0IMXCs Hacon yepoeHus
1 2 3 4
Bcero: 2
187
BBenenue MaremaTuka B HayKe, TEXHUKE, SKOHOMUKE, HH(POPMALIMOHHBIX TEXHOJOTHIX U MPAKTUUECKOM
JesaTenpHoCTH. Llenn n 3a1aun n3y4eHuss MaTEMaTHKU IIPU OCBOEHUHU CIIEHUanbHOCTH «Typusm u 2 2
rOCTEIPUUMCTBO»
Pa3znenl . AJITEBPA
Tema 1.1.Pa3Butue | Llensie u panuonanshele uucna. [eiictBurensublie uncina. [Ipubnuxennsle Beruuciaenus. KommiaekcHbie
NOHSITHS 0 YHCIe 4yucIa 4 2
IIpodeccrnoHaILHO OPHEHTHPOBAHHOE COAEPKAHUE 4
[IpakTHKO-OpHEHTUPOBAHHBIE 33/]a4l €CTECTBEHHO-HAYYHOT'O TIPOQHIIS 2
ITporieHTHI B mpodecCHOHATBHBIX 33jauaX €CTECTBEHHO-HAYYHOTO MPOpUIIs 2
IIpakTHYeckne 3aHATHA
«Permienue 3a1a4 Ha % MpakTHUECKOTO cojepxkanus», «lIpeobpazoBaHre YUCIOBBIX U anreOpanyecKux 10
BbIpaXXEHUI», «PeleHne KBaapaTHbIX ypaBHEHUI U HepaBeHCTB»,«HaxoxaeHne npudInKeHHOro
3HAa4YEeHUs BEIMYMHBI U NOTPEIIHOCTH NPUOIMKEHUIY,«JleficTBUS HaJl KOMIJICKCHBIMHU YUCIIAMM»
Paznen 2. 'eomerpusi
Tema 2.1 Ilpambie | B3anMHOE pacnosiokeHHUE IBYX NPSIMBIX B TpocTpaHcTBe. [lapamiensHOCTh TPsIMOM U INTIOCKOCTH.
1 IUVIOCKOCTH B [TapayueapHOCTB TUIOCKOCTEN. [lepneHANKYIAPHOCTD IPSAMON U INIOCKOCTU. [lepnenaukyisp u
NPOCTPAHCTBE HAKJIOHHAsA. YTOJ MEXAY IPSAMOM U INIOCKOCTHIO. [IByrpaHHBIN yroy. YTros Mexay II0CKOCTSIMHU.
IlepneHaUKyISIPHOCTD JBYX IJIOCKOCTEM. 7 5
I'eomerprueckue npeobpazoBaHus MPOCTPAHCTBA: ApAIJIENIbHBIA IEPEHOC, CHMMETPHSI OTHOCUTEIBHO
IIJIOCKOCTH.
[TapannensHoe mpoekTupoBanue. [lnomans oproronansHol npoekuu. M3obpaxenue
POCTPAHCTBEHHBIX UTYD.
IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COAEPKAHME
[TapasienbHble, NEPIEHIUKYISIPHBIE U CKPEIIMBAIOIINECS IPSIMBIE B U3JENINAX U IPOTYKIIUU 2
IIpakTnyeckue 3aHATHS
«CrnencTBue akcuoM CTEPEOMETPUNY, «B3alMHOE pacnooKeHNE IBYX NPSAMBIX B IPOCTPAHCTBEY, 12

«Omnpenenenue yria Mexay npsMeiMuny, «IlocTpoeHue ceueHuil Terpasipa, napajuieenunena,
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«[IpuMeHeHue TeopeMsbl 0 TpexX MEePHEeHINKYIsIpax», «Paccrosiaue Mexay GUrypamu B pOCTPAHCTBE»

Tema 2.2 [TpsamoyronbHas (lekapToBa) cUcTeMa KOOPJUHAT B IpocTpaHcTBe. PopMysia pacCTOSHUSA MEXIY ABYMS
Koopaunartel u TOYKaMU. Y paBHEHUS C(Pepbl,IIIOCKOCTH U TPSIMOH.
BEKTOPbI Bekropsl. Monynb BekTopa. PaBeHCTBO BEKTOPOB. CIlI0KEHHE BEKTOPOB. Y MHOXKEHHE BEKTOPA Ha YUCIIO. 3
Pa3nosxeHne BEKTOpa 110 HAIIPABJICHUAM. YTOJI MEXKY AByMs BeKTopaMu. IIpoeknus BeKTopa Ha OCb.
Koopaunats! Bekropa. CkasipHOE IPOU3BEIECHUE BEKTOPOB.
Hcnosip30BaHME KOOPMHAT U BEKTOPOB IIPU PEIIEHUN MAaTEMATUYECKUX U TPUKJIAIHBIX 3a]au.
IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COJEPKAHNE
OnpeneneHne paccTOsIHUSL MEKYy TOUKaMH U3/1€JIHs], UCTIO0NIb3Ys METOJ1 KOOpJAUHAT 2
IIpakTH4eckue 3aHATHS
Paznoxenne BekTopa 1o HanpasiaeHUAM» «HaxoxaeHne pacCTOsIHAN MEKAY TOUKaMu», 16
«YpaBHenue chepbi», «JlelicTBus Haj BekTopamuy, «HaxoxaeHue yria Mex1y BeKTopamu», «Merox
KOOpAMHAT JUIsl PEIIECHUS TEOMETPUYECKUX 3a1a4»
Paznea 1.AJITEBPA
Tema 1.2 Oynkuuu. O65acTh OnpeeeHnss 1 MHOXKECTBO 3HaUeHu; rpaduk GyHKIMH, TOCTpOSHHE IpaprKOB
DyHkumn, X (GyHKIMH, 3alaHHBIX PA3JIMYHBIMU CIIOCOOAMHU.
CBOIICTBA N CgoiicTBa (pyHKIIMH. MOHOTOHHOCTB, YeTHOCTh, HEUETHOCTh, OTPAHUYEHHOCTh, IEPUOUYHOCTb.
rpaguku. [IpomexyTku Bo3pacTaHus M yObIBaHUS, HAaMOOJbIIEE M HAUMEHbIIEe 3HAUE€HUs1, TOUKU IKCTPEMyMa.
I'paduueckas unrepnperaus. [Ipumeps! QyHKIIMOHATBHBIX 3aBUCMMOCTEN B pealbHbIX Ipoleccax u
ABJIEHUSAX. ApupmeTrueckue onepanuu Hajx GyHKuusaMu. CnoxHast QyHkuus (komnosuius). [lousitue o
HENPEPbIBHOCTH (DYHKIIHH.
OO6patHbie pyHkuuu. OdnacTb onpenaeneHus u o01acTb 3HaueHU oopatHoit pyHkuuu. I'papuk 2
0o0paTHON (hyHKIMH.
CreneHHble, TMOKa3aTeiabHble, JorapuMuyeckue U TpUroHoOMeTpuueckue @yHkuuu. OOpaTHbIe
TPUTOHOMETpHUUYECKHE (DYHKIMH
Omnpenenenust GyHKUNN, UX CBOMCTBA U IpadUKH.
[IpeobpaszoBanus rpaduxos. [lapannenbHblil mepeHOC, CHMMETPHSI OTHOCUTEIBHO OCe KOOpAWHAT U
CUMMETPUS OTHOCUTENILHO Hayasla KOOPJUHAT, CHMMETPHUS OTHOCUTENIBHO MPSAMOI Y= X, pacTsKeHHE U
CKaTHE BJIOJIb OCEH KOOpJUHAT.
IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COAEPKAHME
Onucanue Npou3BOACTBEHHBIX MPOIECCOB C MOMOIIBIO IpaUKOB (PYHKITHIA 2
[MpakTnyeckue 3aHATHS
«Bpruncnenune 3Hauennit pyHkuun», «Urenue rpapukoB Gyukyuuy, «lloctpoenue rpaduka mno 10
cBoiicTBaM (pyHKIMNY, «[IpeobpazoBanue GyHKIMIA U AeHCTBUS Hal HUMIWY, «MccnenoBanue GpyHKIMN
AHAIUTUYECKN
Tema 1.3 KopHnu, Kopnu u crenenu. KopHu HatypaJlbHOM CTENEHH M3 YKCIa U MX CBOKCTBA. CTENEHU C pallMOHAIbHBIMU 6
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CTeNeHHU U IOKa3aTeJsIMU, UX cBolicTBa. CTENEHU ¢ AEMCTBUTEIbHBIMU NOKa3aTesiMu. Cgolicmea cmenenu ¢
Jorapudmsi oeticmeumensHbvlM HOKA3amesem.
Jlorapudwm. Jlorapudm gncna. OCHOBHOE JTOTapruPMUIECKOE TOKAECTBO. J{eCATUUHBIE  HATypaTbHBIC
norapudmsl. [IpaBuina neiictuii ¢ norapudmamu. Ilepexon kK HOBOMY OCHOBaHHMIO.
[IpeobpazoBanue anredpanveckux BeipaxeHuid. [I[peodpazoBaHme pamoHAIbHBIX, HPPAIMOHAIBHBIX
CTENEHHBbIX, IOKAa3aTeIbHbIX U JIOrapu(pMUUECKUX BBIPAKECHUH.
IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COJIeP:KAHME
Jlorapugmuueckas cupaib Kak yKpaleHHe rOTOBOM NPOayKLIUU 4
IIpakTH4eckue 3aHATHS.
«BBbIIIOJTHEHNE PACYETOB € PaJUKaaMu », «Pelenne uppanoHanbHbIX YpaBHEHUI», «Pemenue
VUPPALMOHAIBHBIX HEPABEHCTBY, «Pelenue npocTelmx noKa3aTeabHbIX YpaBHEHUN», «Pemenne 19
NOKa3aTeIbHbIX YPABHEHUN M HEPaBEHCTBY, « Beruncnenue norapudmony, «CBoicTBa 10rapru@moBy,
«[lepexon oT oHOTO OCHOBaHMS JIorapudma K Apyromy», « [IpeodpasoBanus sorapupmMmdecKkux
BBIpaKeHUIY, «Pelienue norapupmMuUYecKux ypaBHEHHI»
Tema 1.4 Panuannas mepa yrna. BpamarensHoe nukenue. CUHYC, KOCHHYC, TAHT€HC U KOTAHT€HC YHUCIIA.
OcHoBbI OcCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA
TPUTOHOMETPHUH. ®opmyisl ipuBeaeHus. Popmyisl cinoxeHus. PopMyiibl yaBoeHUss PopMyIibl TOJIOBUHHOTO YIIa.
[TpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUIECKUX BBIPAKEHUN
[Ipeo6pa3oBanue cyMMbl TPUTOHOMETPUYECKUX (PYHKLUN B IPOU3BEIEHUE U IPOU3BEACHUS B CYMMY. 6
BeipaxeHue TpUroHoMeTpuuecKkux (GyHKIMN yepe3 TAaHI'€HC MOJOBUHHOTO apryMeHTa.
TpuronomeTpruyeckue ypaBHEHUSI 1 HEPABEHCTBA
[Tpocreimne TpuroHoMeTpuUecKue ypaBHeHus. [Ipocrelinme TpuroHoMeTpuIeCKre HEPABEHCTBA.
OO6paTHble TpUroHOMeTpuYecKue GyHKIMU. APKCUHYC, apKKOCUHYC, apKTaHI€HC.
IIpodeccnoHaIbHO OPHEHTHPOBAHHOE CO/IEPKAHHIE
Onucanue Nporu3BOACTBEHHBIX MTPOLECCOB C MOMOIIBIO IPadUKOB (PYHKIHI 2
[MpakTnyeckue 3aHATHS
«ITepeBop rpatycHOI MephI yria B pajiuaHbl 1 HA000poT», «HaxoxaeHne 3HaueHUi TPUTOHOMETPUIECKUX
byukuuity, «[Ipumenenne @opmyinsl ciaoxeHus»,«KocuHyc, CHHYC, TAHT€HC JBOMHOIO U TIOJIOBUHHOTO 16
yriay, «DopmMyiel puBeaeHUs», «II[pumeHenne GopMmysl CyMMBI U pa3HOCTH CHHYCOB, KOCHHYCOB),
«IIpeoOpazoBaHue NPOCTEUIINX TPUTOHOMETPUUECKUX BBIpAKEHUN», «PelieHre TpuroHoMeTpuyecKkux
YpaBHEHHU», «PelleHne TPHroHOMETPUUECKUX YPABHEHUM U HEPABEHCTB)
Tema 1,5 Hauana | [locmemoBarenpbHoCTH. CIOCOOBI 3aTaHUS U CBOMCTBA YHCIIOBBIX TOCienoBaTeabHOCTel. [ToHsTHE O
MAaTeMaTHYeCKOro | Ipejese nocienoBaTeabHoCTH. CyliecTBOBaHNE IIPEea MOHOTOHHON OTpaHUYEHHON
a”HaJImn3a. nocienoparenbHocTi. CyMMUpOBaHHE MOCIe10BaTeNbHOCTEN. beckoHeuHOo yObIBarommas 9

reoOMeTpUUECKasi MPOrpeccus U €€ CyMMma.
ITponsBoanas. [TorsiTue 0 Mpon3BoIHON QYHKIINHU, €€ TEOMETPUICCKUN U HU3NICCKUNA CMBICIT.
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VYpaBHeHue KacaTenbHON K TpaduKy GyHKIMU. [[pon3BOgHBIE CYMMBI, pa3HOCTH, IPOU3BEICHHUS,
yacTHble. [Ipon3BOHbIE OCHOBHBIX 3J€MEHTapHbIX QyHKIUH. [IpuMeHeHre npon3BoIHON K
uccie1oBaHuio GyHKIMHA 1 mocTpoenuto rpadukos. [Ipon3BonHbie 00paTHON GYHKINU H KOMIO3HLIUU
GyHKIIHH.

[TpumMeps! HCIIOTB30BAHMS TPOU3BOAHON JUIs HAXOXKACHUS HAMITYYIIETO PEIICHUs B IIPUKIIATHBIX
3ajauax. Bropas nmpousBosHas, ee reoMmeTpuueckuil U ¢puszndeckuit cmpici. Haxoxaenue ckopocTu s
npolecca, 3aJaHHOro GopMyJIol U rpaguKoM.

IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEPKAHME

Ou3NUECKUil CMBICI MPOU3BOIHOM B MPO()ECCHOHATBHBIX 33/1a9aX €CTECTBEHHO-HAYYHOT'O IPOQHIIS

HaxosxeHre onTHMaIbHOTO pe3ylibTaTa ¢ IIOMOIIBIO IPOU3BOHON (PYHKIIUH B 33]ja4aX €CTECTBEHHO-
HAy4YHOTO MpoduIs

IIpakTHYeckue 3aHATHA

«Bbruncnenue npenena nocuenoarenbHocTU»«Haxox1eHHE CyMMBI O€CKOHEUHO-YObIBatOIIEH
reOMEeTPUUECKOH nporpeccun»«Bpluucienrne npou3BOAHON cTeneHHoN pyHkuun»«HaxoxneHue
IIPOU3BOJHON CyMMBI, Pa3HOCTH, TIPOU3BENCHNUS, 4aCTHOro»«COCTaBIEHNE YPAaBHEHUS KAacaTEJIbHOM K
rpaduky pynxmun»«HaxoxneHue Touek skcTpemyman«Pemenne 3a1ay ¢ HCNOIb30BaHUEM
IIPOU3BOIHBIX I HAXOXKICHHS HAWIIYYILEro pelIeHus B IPUKIAAHbIX 3anadax»«lccaenoBanmne
(GYHKIIMH ¢ TOMOILIBI0 TPOM3BOHOW» [IpuMeHeHne nuTerpaia K BBIYUCICHUIO MII0IAAeH»,
«[IpumeHeHus uHTErpaia B Gu3MKe U TeOMETPUN»

11

Tema 1.6.
HHurerpaJ u ero
NpUMEHeHHe

[IprMeHeHue onpeaesIeHHOro0 HHTErpalla JUisl HaX0XKACHUS TUIOMAAN KPUBOJIMHEMHON Tpaneuu.
®opmyna HetoTona—Jleitbuuna. [Ipumepsl npuMeHeHus: MHTerpaia B (pu3MKe U TeOMETPHH.

Hpocbeccuonaﬂbno OPHCHTHUPOBAHHOC COACP/KAHUEC

[TpuMeHeHus uHTErpaia B 3a7ayax NpopeccuoHaIbHON HANPaBIeHHOCTH €CTECTBEHHO-HAYYHOTO
npoduns

IIpakTHyeckne 3aHATHA

«Haxoxaenne o0eMOB TeJ ¢ TOMOIIBIO0 HHTETPpAIbHON (hopMyITel 00beMan«Brraucienne oorema
MPSIMOYTOJIBHOTO TIapaJuieNienuIeia, MPU3Mbl, MUIUHAPay, «HaxoxaeHue oobemMa mupaMuIbl 1
KOHycay, «Pemrenue 3amau ¢ mpodecCHOHAIbHO-3HAYHMBIM YKIIOHOMY

Paznen 2. 'eomerpus

Tema 2.3
MHoOrorpaHHUKH
U KpYyTIJIble TeJla

Bepuunsl, pedpa, rpanu MHOrorpanHuka. Pa3zseptka. MHororpanHsie yrisl. Beimykible
MHOTOTpaHHUKH. Teopema Ditiepa.

[Tpusma. psmas u naxronnas npusma. Ipasunsaas npusma. [apamnenenunesn. Kyo.
[Tupamupa. [TpaBunbHas nupamuaa. YcedeHHas nupamuaa. Terpasap.

CummeTpu B KyOe, B mapajuiesienuIiesie, B Ipu3Me U MUpaMuie.

CeueHus Ky0a, IPU3MBbI M TUPAMUIBI.
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[IpencraBnenue o MpaBUIBLHBIX MHOTOTPAaHHHUKAX (TETpasape, Kyoe, OKTadApe, J0JeKadipe U
HUKOCadIpe).

Hunuaap u koHyc. YcedeHHbIi konyc. OcHOBaHUE, BRICOTa, O0KOBasi TOBEPXHOCTh, 00pa3yroIas,
pa3BepTKa. OceBble CeUeHHUs U CeUeHUs, MapalieIbHble OCHOBAHUIO.

[ap u cepa, ux ceuenus. KacarenpHast miaockocTs K chepe.

W3mepenus B reoMeTpuu

O0bem u ero u3mepenue. MaTerpansHas popmyna oobema.

®opmynsl 00beMa Kyda, IpsIMOYTOJIBHOTO Napajuiesienuneia, mpu3Mbl, nuausapa. opmynsl oobema
nUpamMuIbl 1 KoHyca. @OpMyIIbl TUIOMIAIN TOBEPXHOCTEH IIIMHAPa U KoHyca. DopmMyiiel 00bema mapa
U TUIOIIAIU Cephl.

[ToroOue ten. OTHOMIEHUS IUIONIA/IeH TOBEPXHOCTEH M 00hEMOB MOIOOHBIX T

IIpodeccrnoHaILHO OPHEHTHPOBAHHOE COJEPKAHME

[Inomaau nu 00beMbl KOMOMHUPOBAHHBIX T€OMETPUUECKHX TEIl

Pacuetr BMECTUMOCTH XUIKOCTHU B cocyaax pa3H0171 Q)OpMH

[Tpumepsl cuMMeTpuii B Ipodeccusx U CreluaibHOCTIX €CTeCTBEHHO-HAYUYHOTO MPOQUIIS

NN N

IIpakTHyeckue 3aHATHS

«Bpruncrienune miuomnaam NOBEpXHOCTH Npu3MbI»«HaxokieHne OCHOBHBIX 3JIEMEHTOB
HI/IpaMI/IZ[LI»«HaXO)K)ICHI/IC OCHOBHBIX 2JICMECHTOB HI/IJ'II/IHJIpa»«HaXO}KIICHI/Ie OCHOBHBIX 3JICMECHTOB
KoHycan«Haxox/ieHue 1miomaaM noBepXHOCTH Tell BpallleHUs [IMIMHApa U KoHyca» «Haxoxnenue
AJIEMEHTOB 11apa U chepbI»

12

Pazgea 1. AJITEBPA
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ousHecay»

Tema 1.7
KomOunaropuka,
CTATUCTHKA, U
Teopust
BepPOsAATHOCTEM

DneMeHTh KOMOMHATOPUKU

OcHoBHbIE TOHATHA KOMOMHATOPUKH. 3a7auu Ha MOJACUYET Yncia pa3MElIeHH, epecTaHOBOK,
coueranuii. Pemenue 3amau Ha nepebop BapuantoB. @opmyna 6uHoma Herorona. CBoiicTa
OMHOMHUHANBHBIX KO3 dunmerToB. Tpeyronpauk [lackas.

[Ipuxnagueie 3a1aun

[IpumeHeHre MaTeMaTUYECKUX METOOB ISl pEIICHUs COIeP KaTeNbHBIX 3a/1a4 U3 Pa3IMYHBIX o0acTel
HAyKH U MIPaKTUKU.

DJIEeMEHTBI TEOPUH BEPOSITHOCTEH

CoOpbITHE, BEpOATHOCTH COOBITHSI, CIIO)KEHUE U YMHOKEHHE BepOosiTHOCTEH. [IoHsATHE O HE3aBUCUMOCTH
coObIThii. JIMCKpeTHas ciiydaiiHas BeJIMYMHA, 3aKOH €€ pacripeesieHus. YucaoBble XapaKTepUCTUKU
JMCKPETHOM CITydailHOM Beu4HHbBI. [[OHATHE 0 3aKOHE OOJIBIINX YHCET.

DJIEMEHThl MAaTEMAaTUYECKON CTATUCTUKH

[Ipencrapnenne JaHHBIX (TaOIHUIIBI, TUArPAMMBI, TPa(HKH), TeHEpaIbHAasi COBOKYITHOCTb, BRIOOPKA,
cpennee apupmernueckoe, meauana. llonsTre o 3aayax MaTeMaTH4E€CKONH CTATUCTUKH.

Pemenne npakTuyeckux 3a/1a4 ¢ IPUMEHEHUEM BEPOSATHOCTHBIX METOJIOB.

IIpodeccrnonaIbHO OPUEHTHPOBAHHOE COAEPKAHME

BepOHTHOCTB B 3aJla4aX €CTCCTBCHHO-HAYYHOI'O HpO(I)I/IJ'ISI

[IpencraBnenue qaHHBIX. 3a1a4U MAaTEMAaTUYECKON CTATUCTUKU €CTECTBEHHO-HAYYHOTO PO

IIpakTH4eckne 3aHATHA

«Perenue 3ama4 Ha nepeOOp BapuaHTOBY, «CBOMCTBA OMHOMUHAIBLHBIX K03 QUITUEHTOBY, «Pelienue
MPOCTENIINX BEPOATHOCTHBIX 3a7a49», «/ICroib30BaHNE TEOPEM O CIIOKEHHUU U MIPOU3BEICHUN BEPOSTHOCTEH IS
pelIeHus 3a1au»

Tema 1.8
YpaBHeHnus u
HepaBeHCTBA.

YpaBHEHHS U CUCTEMBI ypaBHEHUN. PalinoHanbHble, HPPALMOHAIIBHBIE, I0KA3aTEIbHBIE U
TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCHUIIBHOCTh YpaBHEHUI, HEPABEHCTB, CUCTEM.

OcHOBHBIE TIPUEMBI X PEIICHUs (pa3IoKeHne Ha MHOXHUTENH, BBEJICHHE HOBBIX HEM3BECTHBIX,
MO/ICTAHOBKA, TpadUIeCKuil METO).

HepasencrBa. Pannonanbubie, UppallMOHAIbHBIC, I0KA3ATEINbHBIE U MPULOHOMEMPULECKUE
HepaBeHCTBA. OCHOBHBIE ITPUEMBI X PEIICHMUS.

Hcnonb3oBanue CBOUCTB U rpaMKOB (PYHKIMH IPU peLIeHUH YpaBHEHUH U HEpaBeHCTB. MeToj
WHTEPBAJOB.

N3o6pakenne Ha KOOPIMHATHOM MIIOCKOCTH MHO>KECTBA PEILICHUH ypaBHEHHMA

Y HEPABEHCTB C IBYMs IEPEMEHHBIMH U UX CHCTEM.
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ousHeca»

IIpodeccnonaibHO OPMEHTHPOBAHHOE COJEPKAHUE

CocraBieHue 1 peleHue 3aa4 eCTeCTBEHHO-Hay4Horo nmpoguisd. HaxoxxaeHne Hen3BecTHON BEJIMYHUHBI 2
C TIOMOILIBbIO YPaBHEHMSI

IIpakTHYeckHe 3aHATHA
«Pelenne HepaBEHCTB METOJOM MHTEPBANIOBY», «IlocTpoeHne Ha KOOPAUHATHOM INIOCKOCTH
MHOXECTBA PELICHUN YPABHEHUI U HEPABEHCTB C JBYMS IIEPEMEHHBIMU U UX CUCTEM) 2
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3.XAPAKTEPUCTHUKA OCHOBHbLIX BU/IOB JEATEJBHOCTHU
CTYIAEHTOB. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUA

YYEBHOW JUCHUATIJIVHBI
Conep:xkanue XapakTepucTHKA OCHOBHBIX BH/10B DopMbI U METOAbI
o0yueHust JAesiTeJIbHOCTH 00y4arouerocsi (Ha ypoBHe KOHTPOJISA ¥
Yu4eOHBIX J1eficTBMIA) OLIEHKH
pe3yJabTaToB
00y4eHust
BBEJIEHUE
BBenenue | O3HakomiieHUE C POJIbIO MaTeMaTUKHU | Y CTHBIN onpoc,
B  HayKe, TEXHUKE, IKOHOMHUKE, CaMOKOHTPOJIb.

MH(OPMALIMOHHBIX TEXHOJIOTHUSX
MIPAKTUYECKOU IEATEIbHOCTH.

] O3HakoMyIeHME C LEJSIMH U 33Ja4aMu
W3Y4EHUs] MaTEeMaTUKH MPU OCBOSHUU
npodeccuit  CIIO u cnennansHocteit CIIO.

u

AJITEBPA

Pa3Burue noHsTug 0 ] BeimonaaTs apudmernyeckue nencTBUs VYcTHbIii onpoc
qucJiie HaJ| YUCJIAMH, COUYETAsl YCTHBIE U ITUCbMEHHbIE IIpakTnueckue
MIPUEMBIL; paboter Ne,
| HaXOAUTh NPUOIKEHHbIE 3HAUCHUS CaMOKOHTPOJIb.
BEJIMYHUH U MOTPEIIHOCTH BHIYMCICHUN B3aUMOKOHTPOJIb
(abconroTHAsA U OTHOCUTENbHAS); CpPAaBHUBATh KonTponbHas
YHCJIOBBIE BBIPAXKECHUS; pabota
| HaXOJIUTh omKOKHU B
peo0pa3oBaHUAX U BBIYUCICHUSIX (OTHOCUTCS
KO  BCEM ITYHKTaM IPOrpamMmbl).
KopHnu, CTeleHu, || O3HAaKOMUTBCS C TIOHATHEM KOpHS N-i|YCTHBIN onpoc
Jorapugmsl CTETIEHH, CBOWMCTBAMHU paJMKaloB M c mpaswiamu |[Ipaktuueckue
CpaBHEHUEM KOpPHEM. paboTHI,
| @opMyIMpOBaTh ONPEIEIECHUE KOpPHSA U |CaAMOKOHTPOJIb.
CBOMCTBA KOpHEW. BplumMcnaATh W CpaBHUBATH |,
KOpHM, JelaTh NPUKUAKY 3HadeHus KopHs. |KoHTponbpHas
[IpeoOpa3oBbiBaTh  uyuCIOBBIE U OyKBEHHbIE |paboTa
BBIPAKEHUS, COACPKAILNE PATUKAIIBL.
] BommonuaTe  pacuetsl 1mo  Qopmynam,
COJIEpIKaIINM paauKansl, OCYILIECTBIISAA

HE00X0IMMBIE MTOJICTAHOBKHU U peoOpa30oBaHUsl.

| OmnpenensaTs paBHOCUIBHOCTh BBIPAKEHUH C
paguKaIaMH. Pemate AppalMOHAIbHBIE
YPaBHEHUH.

| O3HaKOMUTBCA C TIOHATHEM CTENEHU C
JEHCTBUTENBHBIM [10KA3aTEIEM.

] Haxomuth 3Ha4YeHHs CTENEHH, HCIONb3Ys
IpU HEOOXOIMMOCTH MHCTPYMEHTAJIbHBIE CPEACTBA
| 3anucelBaTh KOPEHb N-il CTENEHH B BHJIE
CTEIeHH ¢ APOOHBIM MOKa3aTenaeM U Hao0opoT.

| @opMynHMpoBaTh  CBOMCTBA  CTEIIECHEM.
Boruncisate CTENEHU c paloHaIbHBIM
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MoKaszaTesieMm, JefaTh NPUKUAKY 3Ha4eHUs CTEIICHH,
CPaBHMBATh CTCTICHH.

] [IpeoOpa3oBbIBaTh YHUCIOBBIE U OyKBEHHBIC
BBIPD@KCHUS, COAEpIKAIe CTENEeHH, MPUMEHS
cBoiicTBa. Pemars nokasarenbHbIe ypaBHEHHS.

n O3HAaKOMHTHECSI ¢ TPUMEHEHHEM KOpHEH u
CTETIEHEH NpU BBIYMCICHUH CPEIHHX, IPU ICIICHUH
OTpe3Ka B  «30JI0TOM  cedyeHHW». Pematsb
MIPUKIIAJHBIC 33]]a4U Ha «CJIOMKHBIE IPOLICHTHI.

IIpeoOpa3oBanue
ajaredOpanmyecKkux
BbIPAKEHHH

] BrimonsaTe npeoOpa3oBaHus
BBIP)XEHUH, IPUMEHs (OPMYIIbI, CBA3aHHBIE CO
CBOWCTBaMH CTETICHEH U JOrapuQMoB.

| OmnpenensaTs 0071aCTh AOMYCTUMBIX
3HAYeHUH JIOTapU(YMUIECKOTO BHIPAKCHHUS.
Pemiats JiorapudMuyeckue ypaBHEHHUSI.

YceTHBIN onpoc
[IpakTnueckue
paboTsl,

CaAMOKOHTPOJIb.

OCHOBBI TPUTOHOMETPUH

OcHoBHBIE IOHATHUSA

| N3yunte  paauaHHBIN METOJ U3MEPEHUS
YIJI0B BPAIICHUS U UX CBSI3b C TPaJlyCHOH MEpOM.
N3006pakaTh yrisl BpalleHUs Ha OKPYKHOCTH,
COOTHOCHTB BEJIMUHHY YTIJIa C €0 PACIOI0KEHUEM.
| @opMyIHMpPOBATH OIIPENEICHUS
TPUTOHOMETPUUYECKUX (YHKLUH JUIsI YTIIOB
IIOBOPOTa M Ul  OCTPBIX YIJIOB

YcTHBII onpoc
[IpakTnueckue
paboTsI,

CaAMOKOHTPOJIb.

IPSIMOYTOJIBHOTO ~ TPEYToJIbHUKA U OOBSICHATH UX

B3alMOCBSI3b.
OcHoBHBIE m  [IpuMeHATH OCHOBHBIE TPUTOHOMETPUYECKHE | Y CTHBIN ONPOC
TPUTOHOME TOKJIECTBA JIJIsl BBIYUCIICHUS 3HAYEHU I [IpakTnueckue
TPHUYECKHe TPUTOHOMETPUYECKHUX (PYHKLUH 110 OHOM U3 HUX. |paboTHl,
TOK/AECTBA CaAMOKOHTPOJIb.
IIpeodpa3oBanus | N3yunth  OCHOBHBIE (POPMYIIBI
NPOCTEHIINX TPUTOHOMETpUH: (HOPMYJIbI CIOKEHUS, YABOCHHUSI, |YCTHBIN ompoc
TPUTOHOMETPHUYECKHX |IPeoOpa3oBaHUsl CYMMBbl TPUTOHOMETPUUYECKUX [IpakTnueckue
BbIPAKEHH I (GyHKIMI B IPOM3BECHUE U TPOU3BE/ICHNUS B paboThl,

CYMMY U IIPUMEHSATH IPU BBIUMCIICHUH 3HAUYEHUS  |CAMOKOHTPOJIb.

TPUTOHOMETPUUECKOTO  BBIPAXKEHUS U YIIPOILIEHUS

ero.

| O3HaKOMHUTBCS €O CBOMCTBAMU

CUMMETPUU TOYEK HA E€IUHUYHON OKDPYKHOCTH U

MPUMEHSTh UX JJIS1 BBIBOJA (OPMYJI IPUBEICHUS.
IIpocreiimmue | Pemrate o bopmynam u 110 | Y CTHBIN OITpOC
TPUTOHOMETPUYECKHEe |TPUTOHOMETPHYECKOMY Kpyry npocreimme|[IpakTuueckue
YPABHEHHSA U TPUTOHOMETPUUECKUE YPABHEHUS. paboThI,
Hepagencmea ] [IpumensaTh o00mIME METOABl PELIeHHS [CAMOKOHTPOIb.

yYpaBHEHUN (mpuBeneHue K JUHENHOMY,

KBaJIpaTHOMY, METOJ Pa3JIOKeHHUsS HAa MHOXKHTEJH,

3aMEHBbI MIEPEMEHHOI) pu peleHnn

TPUTOHOMETPUUECKUX YPABHEHHH.

u OTmeuaTs Ha Kpyre peleHus NpoCcTeNInX
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TPUTOHOMCTPUYCCKNX HCPABCHCTB.

ApKcunyc, apkkocunyc,
APKMAH2EHC Yucaa

] O3HaKOMUTBCS C TOHSATHEM OOpPaTHBIX
TPUTOHOMETPUYECKHUX (PYHKIHUH,
] N3yuuts onpeneneHus apKCuHYca,

apKKOCHHYCA, apKTaHTeHca Yncia, popMyInpoBaTh
UX, H300paxkaTb Ha EIWHUYHOM OKPYXKHOCTH,
IIPUMEHSITH [IPU PENIEHUH YPABHEHUM.

YcrHblii onpoc
IIpaxkTrueckue
paboTHI,
CaMOKOHTPOJIb.
KonTponbhas
pabota

®YHKIHNU, UX CBOMCTBA U TPA®UKH

DOyHKIUHA
Ilonamue o
HenpepvleHOCIU

¢ynuxyuu

] O3HAaKOMUTBCSL C TOHSATHUEM MEPEMEHHOM!,
MpUMEepaMu 3aBUCUMOCTEN MEX1y IEpEeMEHHBIMH.
] O3HakOMUTBCS C TMOHATUEM Tpaduka,
OTPEACIATh MPUHAMICIKHOCTh TOYKH TpaduKy
¢bynkuum. [lo Gopmyie mpocTeiineii 3aBUCUMOCTH
ompenenaTh BUA ee¢ Tpaduka. Bwipaxare 10
(dbopMyIie oIHY IEPEMEHHYIO Yepe3 IpyTHe.

] O3HaKOMUTBCA C OompeneeHueM (PyHKIUH,
dbopMynupoBath  €ro. Haxomute  obnacth
onpesenaeHus: U 00J1acTh 3HaAUCHUM (PYHKITNH.

YcrHblit onpoc
IIpakTrueckue
paboTHI,

CaMOKOHTPOJIb.

CpoiicTBa QpyHKIHM.
I'padpuueckan
HHTepnpeTanus.
ITpumepsI
(pYHKIHMOHAJIBHBIX
3aBHCUMOCTe B
peajbHBIX Npoueccax
U SIBJICHUSAX

| O3HakOMUTBCS c IIpuMepamMu
(YHKIIMOHATBHBIX  3aBUCUMOCTE B  PEabHBIX
MPOLECCAX U3 CMEKHBIX JUCLUUILIHH.

] O3HaKkoMUTbCA c JI0Ka3aTeJIbHbIMU
pacCyXIEeHHUSMHU HEKOTOPBIX CBOWCTB JMHEUHOW U
KBaJpaTUYHON byHKIHH, MIPOBOJIUTh
WCCIICIOBAHUE  JIMHEWHOW, KYCOYHO-JIMHEWHOM,

IpoOHO - JIMHEHHOM W KBaJApaTU4YHOM (QyHKIMIHA,
CTpouTh uX rpapuku. CTpOUTh U YUTATh TpapuKu
¢bynkuuit. Mccnenosars GyHKINU.

| CocraBnary BHJI (QYHKIUU 1O JaHHOMY
YCJIOBHIO, PEIIATh 337auil Ha SKCTPEMYM.
| BoeimonuaTe  mpeoOpa3oBaHUs

GyHKIIH.

rpaduka

YcTHBII onpoc
[IpakTnueckue
paboTsI,

CaMOKOHTPOJIb.

Oo0paTHble pyHKIMHU

[ W3yuutes nowamue obpamuou @yuxyuu,
OTpeNeNIATh BUJ M cmpoums 2epagux obpamHou
@yHKYUY, HAxX00umv ee 001aCMb onpeoeneHus U
obnacms 3navenuu. IIpuMeHsTh cBOMCcTBA QyHKIMN
MPU UCCIIEOBAaHUM YpPaBHEHHHA M TIPH PEIICHUH
3aJ1a4 Ha SKCTPEMYM.

YcTHBII onpoc
IIpaxTueckue
paboThl,

CaMOKOHTPOJIb.

] O3HaKOMHUTBCS C TOHITHEM  CJIOXHOMU

(GyHKIHU.
CreneHHsble, | Boruncnsate  3HaueHWss  QYHKOUM 10 |YCTHBIN ompoc
NOKAa3aTeJIbHbIe, 3HaueHuto aprymenta. Omnpenenate noisoxkeHue |[Ipaktuyeckue
JorapugMuyecKue M |TOYKH Ha rpauke 1o ee KOOpAUHATaM U Ha00OPOT. |paboThI,
TPUTOHOMETPUYECKHE (M Hcnonb3oBaTtk cBoiicTBa (PyHKIUI 7151 |CAMOKOHTPOJb.
¢pynkuun. OOpaTHBbIe|CpaBHEHUS 3HAUEHUHN CTeNeHel U JIorapupMoB. KoHntponbHas
TPUTOHOMETPUYECKHE (M Crpouts rpaduKu CTETIEHHBIX u|pabora
bynkuun Jorapu@MUUecKux QyHKIHI.

Pemartns

ITOKa3aTCJIbHBIC U J'IOI“apI/I(I)MI/I‘-ICCKI/IC
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ypaBHEHUS U HEPABEHCTBA 110 U3BECTHBIM
aJIIrOpUTMaM.

| O3HaKOMUTBCA  C MOHSATHEM
HEMpPephIBHON NEPUOANUECKON QPYHKIINHU,
(dhopMyIIMpoBaTh CBOWCTBA CHHYCA M KOCHHYCA,
CTPOUTH UX TPapUKU.

| O3HaKOMUTBCA  C MOHSATHUEM
rapMOHHYECKHUX KoJIeOaHUI U IpuMepaMu
TApPMOHHYECKHUX KOJICOaHUH JIJIsl ONTUCaHUS
MIPOLIECCOB B (PU3UKE U APYTUX 0OJIACTAX 3HAHMUSL.
] O3HaKOMUTBCA € MOHSATHUEM Pa3pbIBHOM
nepuoaudeckon GyHKIum, GopMyIHpoBaTh
CBOMCTBa TaHTE€HCAa M KOTAHT€HCA, CTPOUTH MX
rpaduku.

| [IpumensTh cBOMCTBA QYHKIUH 1151
CpaBHEHHUS 3HAUECHUN TPUTOHOMETPUUECKUX
GYHKIUH, JUTS1 pEIICHUS] TPUTOHOMETPHYSCKHUX
YpaBHEHUH.

] Cmpoums  epaghuxu oopammwix
MPUSOHOMEMPUYECKUX — (DYHKYULL U Onpeoenimy
no epagpuxam ux ceoicmaa.

[ BrimonasaTe npeoOpa3zoBaHue rpauKoB.
HAYAJIA MATEMATHYECKOI'O AHAJIN3A
ITocaenoBaTeJbHOCTH ] O3HAaKOMUTHCH C MOHSTHUEM YUCIIOBOM | YCTHBIN OIIPOC

IOCICI0BAaTCIBHOCTH, criocodamu ee 3aaaHusd,
BBIYHMCIICHUAMU €€ YJICHOB.

[ O3nakomumscsi ¢ NOHAMUEM npeoena
nocnedosamenbHOCmil.
n O3HAaKOMHUTBLCS € BBIYUCIICHHEM CYMMBI

0ECKOHEUHOT0 YHCIOBOTO psijia Ha IpUMeEpe
BBIYHCIICHUS] CYMMBI O€CKOHEUHO YObIBarOLIEH
re€OMETPUUYECKOM MPOTPECCHH.

m Pemars 3amaun Ha npuMeHEHHE HOPMYIIbI
CYMMBI OECKOHEUHO yObIBaroIeii reOMeTpu4ecKoi

IIpakTrueckue
paboTHI,
CaMOKOHTPOJIb.

MIPOrPECCUHU.

IIpousBoaHas u ee | O3HaKOMUTBCS  C MOHATHEM YcTHBIM onpoc

npuMeHeHHe MIPOU3BOIHOM. [TpakTryeckue

[ W3yunts u (opMynaupoBath ee paloThI,

MEXaHUYECKUN ¥ TEOMETPUIECKUN CMBICIT, H3YYHUTh |CAMOKOHTPOJIb.
JITOPUTM BBIYMCIICHUSI TPOU3BOIHON Ha pUMeEpe
BBIYMCIICHHSI MTHOBEHHOW CKOpocTH U yriioBoro| KonTposbHas
KO3 pHIIHEeHTa KacaTeTbHOM. pabota

] CocrtaBisiTh ypaBHEHUE KacaTEIbHOU B
o01eM BHE.
| BoryunTs npaBuina nuddepeHunpoBanus,

TaOJIMILy TPOU3BOIHBIX AJIEMEHTAPHBIX (DYHKIINH,
MPUMEHSTh s AU depeHurnpoBanus QyHKIUH,
JUISL COCTABJICHUS YPAaBHEHUs KacaTEIbHOM.

| N3yunTh TEOpEMBI O CBSI3M CBOWCTB

¢GbyHKIMN U POU3BOAHOM, (hOpMyIHpOBaTh
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uX.

[ [IpoBomuTH C TMIOMOIIBIO TPOU3BOIHOM
uccienoBanue GpyHKIuH, 3aaHHONU (HOPMYIION.

[ YcTaHaBiIMBaTh  CBSI3b CBOWCTB ()YHKIIUU
U TPOU3BOJTHOW MO UX rpadukam.

[ [IpuMeHsATh TPOU3ZBOJHYIO JIJISI PEIICHUS
3a7a4  Ha HaX0XXJCHUE HAaOOJbILIETO,
HAaMMEHBIIETO 3HAYCHUS ¥ Ha HAXOXKICHUE

JKCTpEMyMa.
IlepBooOpa3Has u | O3HaKOMUTBCA € MIOHATHEM UHTErpaa u|Y CTHBINA OIpocC
HHTerpaji epBOOOPA3HOIA. [TpakTHaeckue
] W3yunth mnpaBuiia BEIYUCICHUS paboThl,
nepBooOpazHoit u Teopemy HetoroHa-JIeliOHMIIA. |CaMOKOHTPOIIb.
] Pemartp 3anaun Ha cBs3b nepBoobOpasnoil u|KoHnTponbHas
€€ C TIPOU3BOHOM, HA BBIUYMCIICHHUE ITEPBOOOPA3HOM |paboTa

JUIS TAaHHOU (DYHKITUH.

| PGHIaTB 3aJa4Yu Ha HpI/IMeHeHI/Ie I/IHTCFpaJIa
JUISL  BBIYMCICHUS  (PU3MYECKHX  BEIIMYUH U
ILIOIIAJICH.

YPABHEHUA U HEPABEHCTBA

YpaBHeHNs U CHCTEMBI
YPaBHeHUil
HepaBencrBa u
CHCTEMbI HEPABEHCTB C
ABYMSA IlepeMeHHbIMU

[ O3HaAKOMHTHCSA C MPOCTEUITUMU
CBCACHHUSIMU 0 KOPHSIX anredpanvecKnx
ypaBHEHUH, c MMOHATUSIMH HCCIIeTOBaHUS
YPaBHEHUU U CUCTEM ypaBHEHUM.

] N3yuuth TEOPHIO PaBHOCWJIBHOCTH

ypaBHEHUN U ee npuMeHeHue. [IoBToputh 3amuch
pelleHnss  CTaHJApPTHBIX  YPAaBHEHUMW, IIPUEMBI
peoOpa3oBaHus ypaBHEHUN i CBEAEHUA K
CTaHapTHOMY YPAaBHEHHIO.

] Pemarp panuoHanbHble, UppALMOHATIBLHBIE,
MIOKAa3aTeIbHbIE U TPUTOHOMETPUUECKHUE YPABHEHHUS
U CUCTEMBI.

| Hcnonb3oBate  cBoiicTBa U rpaduku
GbyHKIMA Uit pemieHust ypaBHeHuid. IloBToputh
OCHOBHBIE ITPUEMBI PELIEHUS CUCTEM.

] Pematp ypaBHeHUsI, MpUMEHSS BCE TPUEMBI
(pa3ioxeHne Ha MHOXHUTEIHM, BBEIEHHE HOBBIX
HEU3BECTHBIX, MOJACTAHOBKA, TpadUIECKUil METO).

| Pemarp cucremsl ypaBHEHUH, NpUMEHSA
paznuuHbie crocoObl. O3HAKOMUTBCSA € OOIIUMU
BOIIPOCAMH PELICHUS HEPABEHCTB U UCIOJIb30BAHUS
CBOMCTB M TrpadukoB QYHKIMA TpPH pELICHUH

HEPaBEHCTB.
] PeHIaTI) HepaB CHCTBA nu CHUCTCMBI

HEPAaBEHCTB, MPHUMEHsIS pa3TUIHBIE

CIIOCOOBI.

m [IpumeHsaTh MaTeMaTHUYECKUE METO/BI JIS
pelIeHUs co/lep KaTelbHbIX 3a7a4 U3 Pa3InYHBIX
o0acTeil HayKH W MPaKTUKU. IHTeprpeTupoBaTh
pe3yNbTaThl, YUYUTHIBATh PEAbHBIC OIPAaHUYCHHUS.

YcTHBI onpoc
IIpakTrueckue
paboTHI,

CaMOKOHTPOJIb.

Kontponbnas
pabora
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QJIEMEHTBI KOMBUHATOPUKHU, TEOPUU BEPOATHOCTU U CTATHCTHUKH

OcHOBHBIE IOHATHS
KOMOUHATOPUKH

n W3yunTth npaBuia KOMOMHATOPHKH U
MPUMEHSTH MIPH PEIICHNH KOMOMHATOPHBIX 3a/1a4.

n Pemate  KOMOMHATOpHBIE 331241 METOJJOM
nepebopa © IO MPAaBUIY YMHOXKCHHUS.

n O3HAaKOMHUTBCS € TIOHATUSAMHU
KOMOWHATOPHUKH: Pa3MEICHUSIMUA, COUCTAaHUSIMA U
HepecTaHOBKaMH U (OPMYIaMu JUIS UX BBIYUCIICHHUSL.

] OOBACHATH U IPUMEHSTH (POPMYJIBI TS
BBIYHCIICHUS pa3MELICHU, IepeCTaHOBOK U
COYETAaHUM IIpU PEIICHUH 3a4a4.

YcrHblii onpoc
IIpaxkTrueckue
paboTHI,

CaMOKOHTPOJIb.

] O3zHakoMuThCs ¢ OuHOMOM Hbl0TOHA 1
TpeyroyJbHUKOM Ilackais.
] Pemate npakTuyeckue 3amauu C
WCIIONB30BAHUEM TIOHSATUN U MPaBUI
KOMOWHATOPHKHU.
DJieMeHThI TeOPUM ] N3yunTh Ki1accHYecKoe onpeneaeHue YcTHBII onpoc
BEpPOSTHOCTE BEPOSITHOCTH,  CBOMCTBA BEPOSITHOCTH, Teopemy 0  |[IpakTuueckue
CyMME BEPOSTHOCTEH. paboThI,
] PaccmotpeTs npumepbl BEIYMCIICHUS CaMOKOHTPOJIb.
BEpOATHOCTEH. PemaTe  3a1a4v HA BBHIYHUCICHUE
BEPOSITHOCTEH COOBITHIA. Kontponbnas
] O3HAaKOMUTBCS € MPEJICTABICHUEM YUCIIOBBIX |paboTa
JAHHBIX U UX XapaKTepUCTUKAMHU.
] Pemate mpakTHyeckue 3amayu Ha
00pabOTKy YUCIOBBIX JAaHHBIX, BHIYUCICHUE UX
XapaKTEPHUCTHK.
IF'EOMETPUA
IIpsimble u | dopMynHpoBaTh 151 IIPUBOAMTH | Y CTHBIN OIIPOC
IJIOCKOCTH B JI0KA3aTeNIbCTBA MPU3HAKOB B3aMMHOI0 pacnosioxkenus |[[paktuueckue
NPOCTPAHCTBE MpsMBIX U MIockocTel. Pacmo3naBath Ha depTekax u|paboThl,
MOZEIIAX pasnyHbIe ciIy4yau B3aUMHOT'O |CAMOKOHTPOJIb.
pacIoIOKEHUs MIPSIMBIX u TIJIOCKOCTEH,
apryMEHTUPOBAaTh CBOM CYXCHUSI.
] dopMynHpoOBaTh OMNpEIEICHUs, MPU3HAKU U

CBOMCTBA TNApaJUIEIbHBIX U  IMEPIEHIUKYIAPHBIX
IIJIOCKOCTEM, IBYTPAHHBIX U JINHEWHBIX YIJIOB.

| BbINONHATE  NOCTPOEHHS  YIVIOB  MEXAY
NpsIMBIMH,  HPSMOM M IUIOCKOCTBIO,  MEXIY
IIJIOCKOCTSIMU T10 ONKMCAHMIO M PACIO3HaBaTh HMX Ha
MOJETISX.

u IIpumeHATH [IpU3HAKHU 5 CBOMCTBa
PAaCIIOJIOKEHUS NPSIMBIX U IUIOCKOCTEN NMPH PELICHUH
3agad. M3o0paxaTh Ha PUCYHKAax M KOHCTPYHpOBATh
Ha MOJEIAX NEpPHeHANKYJIApbl W HAKJIOHHBIE K
IIJIOCKOCTH, IIPSIMBIE, ITAPaJUIEIIbHbIE IUNIOCKOCTH, YIJIbI
MEXAy NpsIMOH U IJIOCKOCTBIO M OOOCHOBBIBATH
IIOCTPOEHHE.

n Pemate 3a/1a4u Ha BBIYUCIICHUE
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re€OMETPUUYECKUX BeIMUrH. ONUCHIBATh PACCTOSHUE OT
TOYKM [0 IUIOCKOCTH, OT HPSIMOH JO IIIOCKOCTH,
MEXAY IUIOCKOCTSIMH, MEXIY CKpEUIMBAIOLIMIMU
HOpSIMBIMM, MEXJy IPOU3BOJIBHBIMU (urypamu B
IIPOCTPAHCTBE.

| @opmMynupoBaTh M [OKa3blBaTb OCHOBHBIE
TEOPEMBI O PACCTOSHUSAX (TEOPEMBl CYIECTBOBAHMUS,
CBOICTBA).

] N3o0paxxaTh Ha dYepTekax U MOJEIAX
paccTossHU ¥ OOOCHOBBIBATH CBOU
cyxaeHus. Omnpenensits U BBIYUCIATH PACCTOSHUS
B IIpocTpaHcTBe. [IpuMeHaTs GopMyIbl U TEOPEMBI
IJIAHUMETPUU JJIs peLICHUs 3a/1a4.

| O3HakoMHUTBCS C IIOHATHEM
[IapaJUIEIIbHOTO TPOEKTUPOBAHUS U €r0
cBolicTBaMU. Popmyruposams meopemy 0 nioujaou
OpPMO2OHANILHOU NPOEKYUU MHO20Y20NbHUKA.

| [IpuMeHsATH TEOpHIO /17151 000CHOBAHUS
IIOCTPOEHUH Y BBIYUCIIEHUNA. APTyMEHTHPOBATh
CBOM CYXJIEHHs O B3aUMHOM PacCIOJIOKEHUU
MPOCTPAHCTBEHHBIX (PHUTYD.

MHOTrOrpaHHUKH

] OnuceiBaTh U XapaKTEpU30BaATh PA3IUUHBIE
BUIbl MHOTOIPAaHHUKOB, IEPEUUCIIATH UX JIEMEHTHI U
CBOMCTBA.

[ ] N300paxkaTh ~ MHOTOTPAHHUKH U BBITIOJTHSTH
MTOCTPOCHHUS Ha U300pAKCHUAX M Ha MOJIEIISIX
MHOTOT'PAHHUKOB.

] BoruucisaTe TMHEHBIE 37IEMEHTHI U YTIIbI B
MPOCTPAHCTBEHHBIX KOH(DUTYpALIHSIX,
apryMEHTUPOBAaTh CBOM CYXICHUSI.

[ ] XapakTepuszoBaTh U M300pakaTh CEUCHUS,
pazeepmku MHO202PAHHUKOS, BBIUUCIATD IJI0IAIN
ITOBEPXHOCTEH.

] Ctpouts mpocTeiiime ceueHus: Kyoa, Ipu3Mbl,
nupamMubl. [[puMeHsTh pakThl U CBEACHUS U3
MJIAHUMETPUH.

[ ] O3HaKOMUTHCSA C BUJIAaMU CHUMMETPHUH B
MPOCTPAHCTBE, (POPMYIUPOBATH ONIPEACICHUS U
CBOMCTBA. XapaKTEpPU30BaTh CUMMETPUU e
BpalIEHUs1 U MHOTOTPAHHHUKOB.

| [IpuMeHATH CBOMCTBA CUMMETPHUH IIPH
pelIeHuu 3a1ay.
| Hcnonb30BaTh MproOpeTEeHHBIE 3HAHUS

JUIS  WCCIIEOBAHUS U MOJCIMPOBAHUS HECIOXKHBIX
3aja4.

| N3006pakaTh OCHOBHBIE

MHOTOTPaHHHUKH U BHIMTOHATH PUCYHKH TI0 YCIOBHUSIM

3aJad.

YcTHbIi onpoc
IIpakTrueckue
paboTHI,

CaMOKOHTPOJIb.
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Tenan
MOBEPXHOCTH
BpallleHus

] O3HaKOMUTBCA C BHJIaMU TEJ BpallleHHUS,
(hopMyIIMpOBaTh UX OIpPENIEICHUS U CBOICTBA.

] DopMyIHpPOBATH TEOPEMBI O CEUCHHH I11apa
IUIOCKOCTBIO U O TUIOCKOCTHU, KacaTeJIbHOM K
chepe.

] XapakTepu3oBaTh U U300paxkaThb Tesa
BpalIEHUsl, UX Pa3BEPTKU, CEUCHHUSI.

] Pemarp 3amauM Ha MOCTpOEHUE CEYCHHIT, Ha
BBIYMCIICHHUE JITUH, PACCTOSIHUM, YTJIOB,
wiomaae. IlpoBoauTk qoKa3aTeNbHbIe pacCyXICHUS
MIPU PEIICHUH 3a/1au.

] [IpumeHnsATh CBOMCTBA CUMMETPHUH TIPU
pEIIeHNH 3314 Ha Tella BpalleHus, Ha KOMOWHAITHIO
TeN.

] N300pakaTh OCHOBHBIC KPYTJIBIE TEJIa U
BBITIOJTHSTH PUCYHOK I10 YCJIOBHIO 33/1a4H.

YceTHBII onpoc
[IpakTnueckue
paboThl,

CaMOKOHTPOJIb.

HN3mepenus B
reoMeTpuM

n O3HaKOMHTBCS C TOHATUSAMH TUIOMIATH U
o0bemMa, aKCHOMaMH U CBOHCTBaMH.

n Pemrate 3amaun  Ha BBIYHMCIICHHE TUTOMIAICH
IUIOCKHX (UTYp, IPUMEHSSI COOTBETCTBYIOILIUE
(bopmybl 1 (HaKTHI U3 TUTAHUMETPHUH.

n W3yunte TeEOpemMbl O BBIYHCICHUH 00BHEMOB
MPOCTPAHCTBEHHBIX TEJ, PEIIaTh 331a4l  Ha
pUMeHEHHEe (OPMYJT BEIYUCICHUS 00BEMOB.

n W3yanTh GOpMyIIBI 1UIs1 BEIYUCIICHUS
IUIOIIA/ICH MOBEPXHOCTEH MHOTOTPAaHHUKOB U TEJ
BpameHust. O3HaKOMHUTBCS C METOJIOM BBIYHCIICHHS
IUTOIIAN TOBEPXHOCTHU CQEpHI.

[ Pemrate 3amaum  Ha BBIUMCIICHUE IJIOMIAJCH
MTOBEPXHOCTH NPOCTPAHCTBEHHBIX TEJI.

YcTHBII onpoc
[IpakTnueckue
paboTsI,

CaMOKOHTPOJIb.

Koopaunarsi "
BEKTOPbI

m  O3HaKOMHTHCS C TIOHSATHEM BekTOpa. 3yuuTh
JIEKapTOBY CHUCTEMY KOOpPAMHAT B IIPOCTPAHCTBE,
CTPOMTh IO 3aJlaHHBIM KOOpJWHATaM TOYKH U
IJIOCKOCTH, HAXOIUTh KOOPJAUHATHI TOYEK.

m  Haxomuth ypaBHEHUS OKPYKHOCTH, CQEpHI,
IJIOCKOCTH. BBIYUCIATE PACCTOSHUS MEXKIAY TOUKAMU.

m V3yunth CBOMCTBA BEKTOPHBIX BEJIMYHH,
IpaBWIa pPAa3J0KEHUS BEKTOPOB B TPEXMEPHOM
MPOCTPAHCTBE, IMPABWJIA HAXOXKIACHUS KOOpPAUHAT
BEKTOpa B NIPOCTPAHCTBE, IIpaBWJIA JEUCTBUU C
BEKTOpaMH, 3aJJaHHBIMA KOOp/IMHATAMHU.

m  [IpuMeHATH TEOPUIO IPU PELICHUM 3aJay Ha
JNIEUCTBUS C  BEKTOpamHu. M3yduTh CKaJIgpHOE
MPOU3BEJCHUE BEKTOPOB, BEKTOPHOE YypaBHEHHUE
npsAMOM M IOCKOCTU. IIpumeHnsATs Teopuro mnpwu
pelleHUH 3aJad Ha JEWCTBUS C BEKTOpAMH, Ha
KOOPJWHATHBIA METOJ1, HA TPUMEHEHUE BEKTOPOB IS
BBIYMCIICHHS BEJIMYMH YIJIOB U PACCTOSHUM.

m  O3HaKOMHUTBCS C JIOKA3aTEIbCTBAMH TEOPEM

YcTHBII onpoc
IIpaxTueckue
paboThl,

CaMOKOHTPOJIb.
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CTCPCOMECTPHUHN O B3aUMHOM PACIIOJIOKCHHUU HPSAMBIX
U TIJIOCKOCTEH C MCII0JIb30BaHUEM BCKTOPOB.

38




l'ocynapcTBeHHOE O1OKETHOE MpodeccroHaIbHOEe 00pa3oBaTeNlbHOE yupexaeHue PocroBckoi
obnacTy «J{OHCKOM TEXHHKYM KYJIUHAPHOTO UCKYCCTBA U OM3HECa»

4. PEKOMEHAYEMAS JIMTEPATYPA

Jlna cmyoenmoes
Amumos III.A. u np. Anrebpa u Havana aHanu3a. 10 (11) k. - M.: 2023
AranacsH JI.C., byry3oB B.®., Kagomues C.b. u np. I'eomerpus
(6a3oBbIii 1 poduILHBIA ypoBHH). 10-11. - M.: 2023
bammvakoB M.M. Maremaruka. COoOpHUK 3amad NpoUIHLHOWHAPABICHHOCTH:
yuae0.mmocobue. - M.: 2018
BammvakoB M.M. Martematuka. 3agaunuk: yae6.mocoodue. - M.: 2017 bammakos M.1.
Marematuka (6a30Bbii ypoBeHb). 10 k1. - M.: 2018 bammakos M.1. MartemaTtuka
(6a30BbIit ypoBeHs). 11 ki1, - M.: 2018 bammakoB M.W. Anrebpa u Hadana aHau3a,
reometpus. 10 k1. - M. : 2018 bammakos M.1. Coopuuk 3ana4: y4ued.mocoodue (06a30BbIi
ypoBeHs). 11 k.- M.: 2018
Konsrun FO.M. u np. Maremaruka (Kaura 1). - M.: 2016 Konsarun
KO.M. u nip. Martemaruka (Kuawura 2). - M.: 2016

/lna npenodasamenceit

006 obpazoBanuu B Poccuiickoit @enepanun. @enepanbHbiii 3akoH Poccuiickoit deneparm
ot 29 nexabps 2012 r. Ne 273-03

®enepalibHbII TOCYyIapCTBEHHBIA 00pa30BaTeIbHBIA CTAHAAPT CPpeAHEro (IIOJHOT0) OOMIETOo
oOpazoBanus. Y1B. [Ipukazom Munobpuayku Poccun ot 17 mast 2012 1. Ne 413

[Tpuxa3z Munobpuayku Poccun ot 29 nekabps 2014 r. Ne 1645 « O BHeceHUH U3MEHEHUH B
npuka3 MunuctepcTBa oOpasoBanust U Hayku Poccuiickoit @enepanuu ot 17 mas 2012 1. Ne 413
«O0 yTBepkaeHUH (eAepallbHOTO TOCYIapCTBEHHOIO0 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro
(momHOTO) 00I11IETO 00pa30BAHUS Y.

PekoMenpanuu mno opraHu3aiiy MOJIYYeHHs] CpEIHEro oOIIero oO0pa3oBaHUS B Mpeienax
OCBOCHHS 00pa3oBaTENbHBIX IMPOrpaMM CpeIHEero mnpodeccHoHaIbHOro oOpa3oBaHHs Ha 0ase
OCHOBHOTO 00miero o0pa3oBaHMs C Yy4eToM TpeOoBaHUH ¢enepaabHBIX TOCYJapCTBEHHbIX
0o0pa3oBaTeNbHbIX CTaHAAPTOB U IMOJydaeMoll Npodeccuy WM CHEUHATbHOCTU CPEIHEro
npodeccuoHaIbHOro obpasoBanus (MUcbMo [lemapraMeHTa TOCyAapCTBEHHOM MOJIMTUKU B cdepe
noAroToBKK pabounx kaapos u JI1O Munoopuayku Poccun ot 17.03.2015 Ne 06-259).

bammakos M.M. Marematuka. Kuura mig npenongasarens. Meroguueckoe
nocobue. - M.:2016

bammakop M.U. III.W. IlpiranoB. Meroaudeckoe mocodue s moarotoBku k EI'D. - M.:
2017

Konsirun F0.M., TkaueBa M.B, ®eneposa H.E. u np. nox pea. Kuxuenko A.b. Anredpa u
Hayaja MaTeMaTH4ecKoro aHaim3a (0a30oBblii ¥ poduibHbIM ypoBHHM). 10 ki1 - M.: 2017

Humepnem-pecypcut
1. Beepoccutiickue untepueT-onmumnuansl. - URL: https://online-olympiad.ru
1. www.school-collection.edu.ru - Epunas xomrekiuu [{uppoBsix 00pa3oBaTeIbHBIX

pecypcoB

Nudopmannonnas cucrema «EanHoe OKHO AOCTYyNa K 00pa3oBaTeIbHBIM pecypcamy. —
Hayunast snextponnas o6ubiuoreka (HIb). - URL: http://www.elibrary.ru

OTkpeIThIi KOJUTEK. MaTtemartuka. - URL: https://mathematics.ru

[ToBTopuMm marematuky. - URL: http://www.mathteachers.narod.ru

CrnpaBOYHHK o MaTreMaTuKe TSt IIKOJIbHUKOB. -
URL: https://www.resolventa.ru/demo/demomath.htm

http://school-collection.edu.ru - DnexTpoHHBIN yueOHUK «MaTemaTrka B mKoie, X XI BeK».
8. http://fcior.edu.ru - nHpOpPMAIIOHHBIE, TPEHUPOBOYHBIC M KOHTPOJIbHBIE MATEPHAIIBI.
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