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OnoOpeHa 1 peKOMEeH/I0BaHa

C IEJBI0 MMPAKTUIECKOTO TPHUMEHECHHUS
METOINYECKON KOMUCCHUEN
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SKOHOMUYECKHUX JUCITUIUIMH) CPEAHETO
o01m1ero oopa3oBaHus
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YT1Bepxaaro
U.0. 3aMECTHUTEIIS JUPEKTOPA T10
y4eOHO-METOAMYECKOM paboTe

O.I1. EbpemoBa

«26» 04 2024r.

MOAMACAH YTEKTPOHHOW MOANACHIO
B\ . 0. 3aMeCcTHUTeJIsl JUPEKTOPa 1o

y4eOHO-MeTOoUUeCKOii padoTe

" Oxcana Ilerposna E¢pemoBa

Pabouas mporpamMMa y4eOHOW NUCHUIUIMHBI pa3padoTaHa ¢ y4eTOM IPUMEPHOU
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl CpelHEro odIiero oopazoBaHus, 0100pEeHHON
pelieHueM  (eepaibHOrO  y4eOHO-METOAMYECKOrO0 OOBEIMHEHUS 1O  00IeMy
obpazoBanuto (rmpoTokos oT 28 uroHsA 2016 . Ne 2/16-3), KoHueniuu npenoiapaHus
0011e00pa30BaTeIbHbIX JUCHMIUIMH C YYETOM INPO(ECCHOHAIBHON HaIPaBIEHHOCTU
MIporpamMM CpPEIHEro MpOo(PECCHOHAIBHOIO 00pa3oBaHMs, peaJu3yeMblX Ha 0asze
OCHOBHOTO 00111eT0 00pazoBanus (yTBepxaeHo MunucrtepctBoM [Ipocsenienust PO ot
30 ampems 2021r. Ne P-98), Ha ocHOBe mnpuMepHOH pabodeil MmporpaMMbl
0011e00pa3oBaTeIbHON TUCIUIUIMHBI « MaTeMaTHKa, B COOTBETCTBUH C TPEOOBAHHUSIMH
OI'OC COO u ®I'OC CIIO no podeccuu 46.01.03 /lenonpouzsooumers

Opranmzanusi-pazpabotunk: ['ocynapcTBeHHOE OOJKETHOE MPOodecCHOHATBHOE
oOpa3zoBaTenbHOE yupexkaeHue PocToBckoil oOnactu «J[oHCKOW MPOMBIIICHHO-
texHuueckuit kosuiemk (ITY Ne 8)» um. b. H. Crrocaps

Pazpabotunk: [TomuukoBa M.E. - npenonasatens ['BIIOY PO «IIITK (ITY No§)»
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1. OBIIASA XAPAKTEPUCTHUKA PABO‘-IEEI?'I ITPOI'PAMMBI
OBIIEOBPA3OBATEJIBHOI'O YYEBHOU JUCIHUIIVINHBI
OYA.07 <cMATEMATHUKA»

1.1. O6saacTh NpUMeEHeHNsI TPOTPAMMBbI

PabGouass mporpamMma o00meoOpa3oBaTenbHON Y4EOHON JAMCHMILINHBI SIBISICTCS YaCThHIO
MporpaMMbl  TIOJITOTOBKH KBATM(HUIIMPOBAHHBIX paboumx, ciayxkamux 1o mnpodeccun 46.01.03
Henonpouszeooumens

1.2. MecTo IHCHUIUIMHBI B CTPYKType NpPOrpaMMbl IOATOTOBKH CHENHAJHCTOB
CpeIHero 3BeHa.

OOmeoOpa3oBareibHas aucHUIUIMHa —«MareMaThkay SBISETCS 00S3aTeNIbHOW  YacThIO
0011e00pa3oBaTenbHOr0 IUKIa 00pa3oBarenbHOH mporpammbl B cooTBeTcTBUU ¢ PI'OC CIIO mo
npodeccun 46.01.03 [Jenonpouszsooumens

1.3. Ile14 ¥ IUIAHMPYeMbIe Pe3yJbTaThl 0CBOCHHS U CIHHILIAHBI
eab 001meodpazoBaTe/ IbHOM M CIATIINHBI

CopneprkaHue mporpaMmmMbl 001e00pa3oBaTeIbHON AUCIUILTUHBI «MaTteMaTHKay HalpaBlieHO Ha
JOCTH)KEHUE DPE3yJIbTaTOB ee H3ydeHHus B cooTBeTcTBUM ¢ TpeboBanusMu OI'OC COO c yuyerom
npodeccronanbHoi HanpasneHHOcTH PI'OC CIIO.

IlnanupyemMblie pe3yJbTaTbl OCBOCHHSI 00mIe00pa30BaTeJbHOM JUCHUIUIMHBI B
coorBercTBUM ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco0oe 3HaueHne AUCHUIUIMHBI uMeeT rpu popmupoBanuu OK u 1K



O01mme KOMIIETEHIINHT

IInanupyemMsble pe3yJbTaThl 00yYeHHs

O6mue!

JIMCHMILIHHAPHbIE?

OK 01 Bei6upats crmoco0Osl
peleHus 3a1a4
npoQeCcCHOHATHLHON
NesITeIbHOCTH
[PUMECHUTEITHHO

K pa3JIMYHBIM KOHTEKCTaM

- TOTOBHOCTH K TpPYAY,
MacTepcTBa, TPYI0I00ue;

OCO3HAaHUE L ECHHOCTH

- TOTOBHOCTb K  aKTUBHOW  JI€ATEJIBHOCTH
TEXHOJIOTUYECKON M COLMaIbHON HAIPaBICHHOCTH,
CIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH U
CaMOCTOSITEJILHO BBIIIOJIHATH TaKyIO 1€ATEIbHOCTD;
- THTEpEeC K pa3InyHbIM chepam mpodeccnoHanbHOMH
NesITEIbHOCTH,
Ognanenue YHUBEPCAIbHBIMU y4eOHbIMH
[103HABATEIbHBIMU JCHCTBUSIMMU:

a) 6a30Bble JOIMUYECKUE ICHCTBUSA:

- CaMOCTOSITENILHO dbopmynupoBaTh y
AKTyaJu3upoBaTh IpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIIECTBEHHBIH NpPU3HAK WIIN
OCHOBaHUS JJi1 CpaBHEHMS,
0000IICHMS;

- ONpENeIATh

KJIaccupuKanuu "
e  JeATENbHOCTH, 3a/1aBaTh
[apaMeTpbl U KPUTEPUU UX TOCTHKEHUS;

- BBISBJISATh 3aKOHOMEPHOCTH U MPOTHBOPEUUS B
[paccMaTpUBAEMBIX SIBJICHUSX;

- BHOCUTh KOPPEKTHUBBI B JEATEIIBHOCTh, OIICHUBATH
COOTBETCTBHUE PE3YJILTATOB IIEJISIM, OLICHUBATh PUCKH
[MOCJICACTBUI JICSITEIbHOCTH;

-BJIaJICTh METO/IAMHU JIOKA3aTENbCTB, AITOPUTMAMU PELICHHS
3ajau; ymeHue GopMyIupoBaTh ONpeaAeseHus, aKCHOMBI U
TEOPEMBI, TPUMEHSITh UX, IPOBOJUTH JI0Ka3aTeIbHbIC
paccy/I€HUS B XOJIE pPELICHHUs 3a/1a4;

- YMETh OIEPUPOBATH MOHATHAMU: CTEIICHb YUCIIA, JOrapupmM
Y1CIIa; YMEHUE BBIOJIHATH BEIYMCIICHUE 3HAUYCHUNA U
MpPeoOpa30BaHUS BEIPAKEHUH CO CTEIICHSIMH U JIOTapupMamu,
peoOpa3oBaHus IPOOHO-PAIIMOHATIBHBIX BRIPAXKCHUH;

- YMETb ONEPUPOBATH MOHATUSIMU: PAllMOHAIBHBIE,
MppalMoOHaIbHbIC, TOKa3aTellbHbIE, CTETICHHBIE,
nmorapumuueckre, TPUrOHOMETPUYECKIE YPAaBHEHHS U
HEPaBEHCTBA, UX CUCTEMBIL;

- YMETh ONEPUPOBATH MOHATHAMU: (PYHKIINS, HETIPEPHIBHAS
(byHKIMS, TPOU3BOIHASA, IEPBOOOpa3Hasi, ONpeaeIeHHbIN
MHTETPal, yMETh HAXOIUTh MPOU3BOIHBIEC HIIEMEHTAPHBIX
(yHKINH, HCTIONB3YSI CIPABOYHBIE MaTEPHAIIBI; UCCIIETOBATH B
MPOCTEHIINX CIydasxX GYHKIHUU HA MOHOTOHHOCTb, HAXO/IUTh
HarOOJIbIINE M HAUMEHbIIINE 3HaYeHUsl QYHKINN; CTPOUTh
rpadMKyu MHOTOYJIEHOB C MCIOJIb30BAHUEM allnapaTa
MaTeMaTHYeCKOro aHaJIN3a; IPUMEHATh IPOU3BOIHYIO MTPH
PEIICHUH 337249 Ha JIBH)KEHUE; PeIIaTh MPAKTHKO-
OpUEHTHPOBaHHBIE 33/1a4H HA HANOOJIBIITNE U HANMEHBIINE
BHAYCHUs, Ha HAXOKICHUE ITYTH, CKOPOCTH H YCKOPECHHUS;

! VkasbIBaroTCs IMYHOCTHBIE U METANpPEAMETHBIE pe3ynbrathl 3 ®TOC COO (B mocrneaneit penaximu ot 12.08.2022) B otraronbHoii popme, popMUpyeMbIe
001eo0pa3oBaTeNbHON JUCITUTLTHHOM
2 JlucuuniuuHapHsie (IpeIMETHbIE) Pe3yJIbTaThl YKa3bIBAIOTCS B COOTBETCTBUHU C X TOJNHBIM nepeudeM Bo @IOC COO (B nocneaueii penakuuu ot 12.08.2022




- pa3BUBaTh KPEATUBHOE MBIIUICHUE MPHU PEIICHUU
PKU3HEHHBIX TIPOOIIeM

0) 6a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUSA:

- BJIQJIETh HABBIKAMU Y4€OHO-HCCIIEA0BATEIbCKOMN U]
[MPOCKTHOM JIeATEIbHOCTH, HABBIKAMHU DPa3peIICHHS]
po0em;

BBISIBJIATh TTPUYMHHO-CJICICTBEHHBIC CBS3U M
AKTyaJTM3UpOBaTh 3aJady, BBIIIBUTAaTh THIIOTE3Y €€

[PCIICHUA, HAXOAUTh apIr'YMCHTBI AJId JOKAa3aTCIIbCTBA

CBOMX YTBEPXKICHMI, 3aJaBaTb NapaMeTpbl H
KPUTEPUU PELLICHHUS;

AHAJIIM3UPOBATH IIOJIYYCHHBIC B XOAC PCHICHUS
3ala4uu Ppe3yJbTaThl,
IIPOIrHO3UPOBATL HU3MCHCHHUC

KPUTHYCCKHU OLCHUBATL HX
JIOCTOBCPHOCTD, B
HOBBIX YCJIOBUAX;

-- YMCTb IICPCHOCUTDH 3HAHUSA B IMO3HABATCIIBHYIO U

IIPAKTUYCCKYIO obnactu KHU3HCACATCIIBHOCTH,

- YMCTB I/IHTerI/IpOBaTI) 3HAHUA n3 paBHI)IX
MpeAMETHBIX 00JIaCTeH;

- BBIIBUT'AaThb HOBBEIC naeu, npez[naraTL
OpUTHHAIILHBIC TTOJIXO/IBI U PELICHHUS;

)5 CIIOCOOHOCTD X HCIIOIB30BaHUsA B

MO3HABATEILHOM U COLMAIbHOM IMPaKTUKE

- YMETh OIIEPUPOBAThH MOHATHIMHU: PallMOHANIbHAs (PYHKLINS,
nokaszareiabHas QYHKIHS, CTeTIeHHAs ()yHKIIHS,
orapudmuyueckas QyHKIUS, TPUTOHOMETPHUYECKIE (DYHKIIUH,
0OpaTHbIe (YHKINU; YMEHHE CTPOUTDH IPapUKU U3yIEHHBIX
(yHKLUH, UCIIOJIB30BATh I'PaUKH PH U3Y4YEHUH ITPOLIECCOB U
3aBUCUMOCTEH, IIPU PEIIEHUH 3a/1a4 U3 APYruX y4eOHBIX
[IPEeIMETOB U 33Ja4 U3 peabHOM KU3HU; BbIpaXaTh (hopMyIaMu
3aBUCUMOCTH MEX/ly BEJITUUYNHAMY;

- YMETh pelIaTh TEKCTOBBIC 331a4M Pa3HbIX TUIIOB (B TOM YHUCIIE
Ha MMPOLIEHTHI, TOJM U YaCTH, Ha IBUKEHUE, paboTy, CTOUMOCTh
TOBApPOB U YCIIYT, HAJIOTH, 3aJ1a41 U3 O0JIACTH YIIPaBICHUS
ITMYHBIMU ¥ CEMEHHBIMH (DMHAHCAMH ); COCTABIISITH BEIPAKEHUS,
YPaBHEHMsI, HEPAaBEHCTBA U X CHCTEMBI 10 YCIOBUIO 3ajlauH,
MICCIIe/1I0BaTh [TOJyYEHHOE pellieHHe U OLlEHUBATh
[IPaBIONI0100HOCTh PE3YJILTATOB;

- YMETh OIIEPUPOBATh MOHATUIMU: CpeaHee apu(PMETUYECKOE,
MenraHa, HanOoJIbIiee M HAMMEHbIIee 3HAYCHUS, pa3Max,
ImicTiepcrs, CTaHAAPTHOE OTKIOHEHHUE YHCIIOBOTO HAbopa; yMeTh
M3BIICKATh, MHTEPIPETHPOBATH MHPOPMAIUIO, IPEIICTABICHHYIO B
Ta0uIax, Ha JuarpaMMax, rpadukax, OTpakaroIyto CBOMCTBA
[peaTIbHBIX MPOLIECCOB U SBJICHUN; IPEACTABIATh HHPOPMALIHIO C
[OMOILBIO TaOJIMII U TUarpaMM; UCCIe10BaTh CTaTUCTUYECKHE
ITaHHbIE, B TOM YHUCJIE C IPUMEHEHHEM IpadMuecKuX METOJI0B U
PIIEKTPOHHBIX CPEJCTB;

- YMETh OIEPUPOBATH MOHATHIMMU: CIyYalHBIN ONBIT U CIy4aiiHOE
COOBITHE, BEPOSITHOCTH CIIYYaliHOTO COOBITHS; yMEHHE BBIUUCIISATH
BEPOSITHOCTH C UCIIOJIb30BaHIEM TpadUIeCKUX METO/IOB;
MPUMEHATH (POPMYITBI CIIOKEHUSI H YMHOKEHUS BEPOSITHOCTEH,
KOMOMHATOpHBIE (PaKThl U (POPMYJIBI IPU PELICHUH 3a/1a4;

OLICHNBATb BEPOATHOCTU PCAJIbHBIX COGBITHﬁ; 3HaKOMCTBO CO




CIIy4aifHBIMU BETMYMHAMH; YMEHUE TIPUBOIUTH TPUMEPHI
[POSIBJICHUS 3aKOHA OOJIBIINX YHCEN B IPUPOIAHBIX U
OOIIIECTBEHHBIX SIBICHUSX

- YMETh OIEPUPOBATH MOHATHAMU: TOUKA, IPSIMasi, TNIOCKOCTb,
[IPOCTPAHCTBO, IBYIPAHHBIN YIroJl, CKPELIUBAIOIIUECS MIPSIMbIE,
[apajyIeNIbHOCTh U NMEPIEHAUKYISPHOCTh NMPSMBIX U IUNIOCKOCTEH,
YTOJI MEKAY MPSAMBIMH, YTOJI MEXY IPSIMOM U INIOCKOCTBIO, YTOJI
MEXy IUIOCKOCTSIMH, PACCTOSHUE OT TOYKH JI0 IUNIOCKOCTH,
[PacCTOSIHUE MEXAY MPSMBIMHU, PACCTOSIHHE MEKIY TUIOCKOCTSIMH;
YMEHHUE HCIIOJIb30BaTh MPH PELICHUHN 331a4 U3yYCHHBIEC (DaKThI U
TEOpPEeMBI IJIAHUMETPUHU; YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB
OKPYKaIOIIETO MUPA;

- YMETh OIIEPUPOBAThH MOHATHSIMU: MHOI'OI'PAaHHUK, CEUECHHUE
MHOrOrpaHHMKa, Ky0, mapajienenune], pusMa, Iupammia,
(burypa v moBepxHOCTb BpallleHUs, LIMJIMH/IP, KOHYC, 11ap, chepa,
ceueHus! (pUrypsl BpalleHus, IIIOCKOCTb, KacaroIascs cepsl,
[MUIMHIpA, KOHYCA, TUIOMIA b IIOBEPXHOCTH MUPAMUJIBI, TPU3MBI,
KOHYca, IIWINHJpA, TUI0IIalb chepbl, 00beM Kyoa,
MPSIMOYTOJIBHOTO TTapajuIeyenuIe/1a, TMPaMHIbI, TIPU3MBI,
[UIMHIpA, KOHYCa, [1apa; yMeHHe N300pakaTh MHOTOTPaHHUKH H
[TOBEPXHOCTHU BPAICHUS, UX CEYECHHUS OT PYKH, C IOMOIIbIO
UEePTEKHBIX HHCTPYMEHTOB U 3JICKTPOHHBIX CPECTB; YMEHUE
pacrio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacrio3HaBaTh PABUIIbHbIE MHOTOTPAHHUKHY;

- YMETh OIEPUPOBATH MOHATUAMU: JIBHKEHHUE B IPOCTPAHCTBE,
Mo100HBIE (PUTYPHI B TIPOCTPAHCTBE; HCITOJIH30BATh OTHOIIICHHE
riomiaiel moBepxHocTell 1 00beMOB OJOOHBIX GUTYD MTPU
PEIICHUH 3a1a9;




- YMETb BBIYUCIIATH TEOMETPUUECKHE BEIMUNHBI (JIMHA, Yo,
1011131, 00BEM, TUIOLIAAbL TOBEPXHOCTH ), UCTIONb3YsI
M3ydeHHBIE POPMYIIBI U METOBI;

- YMETb OIIEPUPOBATh MOHATUSAMU: IPSIMOYTOJIbHASL CUCTEMA
KOOPJMHAT, KOOPJAUHATHI TOUYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKQJIIPHOE MPOU3BEACHUE, YTOJl MEXAY BEKTOPAMH, CyMMa
BEKTOPOB, IPOU3BECHNE BEKTOPA HA YHUCIIO; HAXOIUTh C
[MOMOIIIbIO U3YUEHHBIX (POPMYJT KOOPAMHATHI CEPEANHBI OTPE3Ka,
[paccTOsSIHUE MEKY JBYMs TOUKAMU;

- YMETb BBIOMPATh NOAXOJAIIMMI U3YUEHHBINH METO JIIsl PELICHUS
3aJauu, pacro3HaBaTh MaTeMaTHYeCKue (GaKThl U
MaTeMaTUYeCKUE MOJIEIH B IPUPOIHBIX U OOIECTBEHHBIX
SIBJICHUSIX, B UICKYCCTBE; YMEHHE PUBOJUTH IPUMEPDI
MaTeMaTUYECKUX OTKPBITUH POCCUHUCKON M MUPOBOM
MaTeMaTUYeCKOW HayKU.

- YMETh ONIEPUPOBATH IMOHATUSMHU: ONPEJECICHUE, aKCUOMa,
TeopeMa, CleAICTBHE, CBOMCTBO, MPU3HAK, 10KA3aTEIbCTBO,
[paBHOCUJIbHBIE (DOPMYJIUPOBKHU; yMEHHE (HOPMYIINPOBATh
00paTHOE ¥ MPOTUBOIIOJIOKHOE YTBEPK/IEHUE, IPUBOAUTD
[IpUMEPBI U KOHTPIIPUMEPHI, UCIIOJIb30BATh METO]T
MaTEMaTUYECKON MHAYKLMH; IPOBOJNUTD JOKA3aTEIbHbIE
[pacCyXJI€HHUs IIPH PELICHUH 33/]a4, OLIEHUBATh JIOTHYECKYIO
[IPaBHJIBHOCTb PacCyXICHMI;

- YMETb OIIEPUPOBATH MOHATUAMU: MHOKECTBO, IOJIMHOKECTBO,
orepanuy HaJl MHOKECTBAMU; YMEHUE UCIOIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN armapar i OMMCaHUs pealibHbIX MPOLECCOB U
SIBIICHUM TIPY PELeHUH 33/1a4, B TOM YHCJIE U3 IPYTUX YUeOHBIX
[IpEeIMETOB;

- YMETb ONEPUPOBATh MOHATUSAMU: Tpad, CBSI3HBIN rpad, AepeBo,

ITUKII, rpaq) Ha IJIOCKOCTU; YMCHUC 3a/1aBaTh U ONIUCHIBATH rpa<1)m
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[Pa3IMYHBIME CIIOCO0AMU; UCTIOIB30BaTh rpadbl MIPH PEIICHUN
3ajay;

- YMETh CBOOOTHO ONIEPUPOBATH MOHSATUSMU: COUYCTAHHE,
[epecTaHOBKA, YUCIIO COUCTAHUH, YUCIIO TIEPECTAHOBOK; OMHOM
HproToHa; yMeHue MpUMEHSATh KOMOMHATOPHBIE (PAKTHI U
[pacCyKJICHHUs IS PELLICHUs 3aad4;

-YMETbh OIIEPUPOBATH MOHATUSIMU: HATYypaIbHOE YNCIIO, LIETI0E
YKCIJIO, OCTATOK 110 MOAYJIIO, PAllMOHAIBHOE YHCIIO,
MPPALMOHATEHOE YU CII0, MHOYKECTBA HATYPAJbHBIX, LIEJIBIX,
PAlMOHATBHBIX, IEUCTBUTEIIHHBIX YHCEI; YMEHUE UCIIOIH30BATh
[IPU3HAKY JCIMMOCTH, HAUMEHBIIUN 00U AEIUTENh U
HauMeHbIee o0Iee KpaTHoe, aNropuT™ EBKIIUAA Ipu pelieHnn
3a/1a4; 3HAKOMCTBO C Pa3JIMYHbIMU O3ULHOHHBIMU CUCTEMaMU
CUMCIICHUS;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHAMHU: CTETIEHB C IIEIBIM
[TOKa3aTesIeM, KOPEHb HAaTypaJlbHOM CTENEHHU, CTENEHb C
palMOHATBHBIM ITOKAa3aTEIeM, CTETICHD C JIEHCTBUTEIILHBIM
(BemIeCTBEHHBIM) MOKa3aTeseM, Jiorapudm ducia, CHHYC,
KOCHHYC M TAaHT€HC NMPOU3BOJILHOTO YUCIIA,;

- YMETh ONIEPUPOBATH MOHATUSIMH: TOXKIECTBO, TOXKICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CHCTEMa YpaBHEHUN
1 HEpaBEHCTB, PABHOCWJIBHOCTh YPABHEHUI, HEPABEHCTB U
CHCTEM, PallMOHAJIbHBIE, UPPALMOHAIbHBIE, TI0KA3aTEIbHbBIE,
CTETIeHHbIE, TIOTaprU(PpMUUECKHE, TPUTOHOMETPHUECKHE
YpaBHEHUs, HEPABEHCTBA U CUCTEMbI; YMEHUE PEIIaTh YPABHEHUS,
HEPaBEHCTBA U CUCTEMBI C TTIOMOIIBIO Pa3JIMYHBIX TPUEMOB;
peraTh ypaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTPOM;
[IPUMEHATH YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JIJISl PEIICHUS
MaTeMaTUYeCKHUX 3a/1a4 U 33J1a4 U3 Pa3IuIHBIX 0071acTel HAyKH 1
[peaJbHOU KU3HU;




-yMeTb CBOOOJIHO OTIEPHPOBATH NOHATUAMHU: rpaduK QyHKINH,
oOpaTHas QyHKIUSA, KOMIO3HLUS GYHKINHN, THHEHHAS QYHKIHUS,
KBaapaTH4Has PYHKIUS, CTENIeHHAs! (YHKLHUS C LIETBIM
MokaszaresieM, TPUTOHOMETpUIecKre GyHKIIUU, OOpaTHbIE
TPUTOHOMETpHUUECKUE (PYHKIMH, IOKa3aTeabHas U
iorapudmudeckas GQyHKIIUHA, YMEHHUE CTPOUTH rpaduKu
(YHKIIHHA, BBITTOTHATE IPe0Opa3oBaHus rpagukoB HyHKIIHI;
YMEHHUE MCI0JIb30BaTh rpaduku GYHKLUUHN ISl U3y4EeHUS
[IPOIIECCOB M 3aBUCUMOCTEH MPH PEIICHUHN 3a7a4 U3 IPYTUX
y4eOHBIX IPEMETOB U U3 PEATBbHOM KU3HH; BEIPAXKATh
(opMyaMu 3aBUCUIMOCTH MEX]Ty BETHUYNHAMU;

YMEHHE CBOOOHO ONEPUPOBATH MOHATHAMU: YETHOCTH (PYHKITUH,
[EpUOMYHOCTD (DYHKIIMU, OTPAaHUYEHHOCTh (DYHKIIUH,
MOHOTOHHOCTb (DYHKIIMH, SKCTpEMYM (YHKLUHU, HAUOOJIbLIEE U
HalMEHblIee 3HaUeHUs! PYHKIIUN Ha IPOMEXKYTKE; yMEHHUE
[IPOBOJIUTH HUCCIIE0BaHUE (DYHKIINH;

[YMEHHE HCITI0JIb30BaTh CBOMCTBA U rpa@UKu GYHKIUH JIst
peleHNs ypaBHEHHI, HEPABEHCTB U 33/1a4 C TTapaMeTPaMu;
M300pakaTh HA KOOPAMHATHOM INIOCKOCTH MHOXKECTBA pEIICHUMN
YpaBHEHHIA, HEPABEHCTB U MX CHCTEM;

- YMETh CBOOOJIHO ONEPUPOBATh MOHATHAMU:
[0CJIe10BaTeNbHOCTD, apu(MeTHYECKast TPOrPeccHs,
reoMeTpHuecKas porpeccusi, 0eCKOHEUHO yObIBaroIas
reoMeTpHuecKas IPOrpeccHsi; yMeHUe 3a/1aBaTh
[10CJIe10BATEIbHOCTH, B TOM YHUCIIE C TOMOILBIO PEKYPPEHTHBIX
bopmyu;

- YMETh ONIEPUPOBATH MOHATHSIMHU: HETIPEPHIBHOCTD (DYHKITHH,
ACHMITTOTHI TpaduKa GYHKINH, TIEPBast U BTOPAst POU3BOTHAS
(YHKIINH, TEOMETPUUECKUN B PU3UUECKHUI CMBICT TIPOU3BOIHOM,

HCpB006p33Ha}I, OHpCI[eJ'IeHHHﬁ HUHTCrpajl; YMCHHUC HAXOOUTh
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ACUMIITOTHI rpaduka GyHKINH; YMEHHE BEIYUCIIATH IPOU3BOTHBIE
CYMMBI, IPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (DYHKIIHIA,
HAXOJUTh YpaBHEHHE KacaTebHOU K TpaduKy (yHKIUH;
YMEHHUE MCIIOIB30BaTh MPOU3BOIHYIO JUIS UCCIIETOBAHHUS
(byHKLINH, [UIsI HAXO0XKICHUS HAaWTy4IlIero pelieHus B
[IPUKJIAJHBIX, B TOM YHUCJIE€ COLUATBbHO-3KOHOMUYECKUX U
(bu3nyeckux 3a1adax, 1Jis ONpeaesIeHUs] CKOPOCTH U YCKOPEHMS,
HaXOAUTh IJIOLIA U U 00BEMBI (PUIYp ¢ IOMOILBIO HHTErPaa;
[IPUBOJANUTH PUMEPBI MATEMAaTHIECKOTO MOJICITUPOBAHUS C
noMoIbio A depeHnnanbHbIX YpaBHEHHH,

- YMETh OIEPUPOBATH MOHATHIMHU: KOMILIEKCHOE YHUCIIO,
COIPsDKEHHBIE KOMIUIEKCHBIE YHCIIa, MOYJIb U apTyMEHT
KOMILJIEKCHOT'O YHCIIa, (hopMa 3arnucy KOMIUIEKCHBIX YnCell
(reomeTpuyecKas, TPUTOHOMETPUYECKas U ajdredpanyeckas);
YMETh IPOU3BOIUTH apudmMeTnuecKkue 1eicTBUs ¢
KOMIIJIEKCHBIMHU YHCJIAMU; IPUBOJUTH IPUMEPBI HCIOJIb30BAHUS
KOMIIIEKCHBIX YHCET;

- YMETh CBOOOJTHO OTIEPUPOBATH MOHATHIMHU: CPEIHEE
apudmernyeckoe, MeaHa, HauOOJIbIlIee U HAUMEHbIIIEee
BHAYEHUsI, pa3Max, AUCIEPCHs], CTAHIAPTHOE OTKIOHEHHE IS
ONHCAHMs YUCIOBBIX JAHHBIX; YMEHHE UCCIIEI0BaTh
CTAaTUCTHYECKUE JJAHHBIC, B TOM YHCIIE C IPUMEHEHUEM
rpadMuecKuX METOJIOB U 3JIEKTPOHHBIX CPEACTB; IpapuecKu
MICCIIeI0BaTh COBMECTHBIE HAOMIIOIEHHS ¢ IOMOIIBIO AUarpamMmm
paccemBaHUs U JIMHEHHON perpeccuu;

- YMETh HAXOJIUTh BEPOSTHOCTH COOBITHH C HCIIOJIH30BAHUEM
rpadUUecKuX METOJIOB; IPUMEHSTh IS PEIICHUS 33124
(OpPMYITBI CIIOKEHHS 1 YMHOKEHHSI BEPOSTHOCTEH, (OpMyITy
MOJTHOM BepOSITHOCTH, popmyiry bepHyiumn, KoMOMHATOPHBIE

(bakThl ¥ POPMYJIBL; OLIEHUBATh BEPOSITHOCTU PEANbHBIX COOBITHIA;
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YMEHHME OIIEpUPOBATH MOHATUSAMU: CllydaliHasi BEJIMUYMHA,
pacrpeziesieHue BEPOSATHOCTEN, MAaTEMATUYECKOE 0XKHJIaHUE,
ITUCTIEPCUS U CTAHAAPTHOE OTKJIOHEHUE CIyYaiiHON BEJIMYMHBIL,
(yHKINHU pacnpeieleHns U INIOTHOCTH PaBHOMEPHOTO,
[10KA3aTeIbHOIO0 U HOPMAJIBHOTO PACIIPEIEICHHN; YMEHHE
MCII0JIb30BaTh CBOMCTBA N3Y4YCHHBIX PACIPECIICHUN IS
peLIeHMs 3a]1a4; 3HAKOMCTBO C ITOHATUSAMU: 3aKOH OOJIBIINX
q1Cel, METO/Ibl BHIOOPOYHBIX MCCIIEI0OBAHNIN; YMEHHE TPUBOAUTH
[IpUMEPHI TPOSIBIIEHUS 3aKOHA OOJIBIINX YUCE B IPUPOIHBIX U
OOIECTBCHHBIX SBJIICHUSIX;

- YMETb CBOOOJIHO OIIEpUPOBATh MOHATHAMU: TOUKA, IIpsMas,
[JI0CKOCTh, IPOCTPAHCTBO, OTPE3OK, JIy4, INIOCKUHN yrod,
NIBYTpaHHBIN yroJl, TPEXTPaHHbIN YIroJl, IepeCeKarouecs,
[apauIeJIbHbIE U CKPEILMBAIOIINECS IPSAMBIE, 1aPAIIICIIBHOCTD U
[IEPIEHIUKYJIIPHOCTD MIPSIMBIX U IIJIOCKOCTEH, YTOJI MEXKAY
[IPSIMBIMU, YTOJI MEKIY IIPSIMON U IUIOCKOCTBIO, YTOJI MEXKAY
[IOCKOCTSIMHU; YMEHHUE UCIOIb30BaTh MPU PELICHUH 3a/1a4
M3Y4YEeHHbIE (aKThl U TEOPEMBI IUTAHUMETPHUH; YMEHHE OLIEHUBATh
pa3Mepbl 00BEKTOB B OKPY’KAIOIIEM MUPE; YMEHHE ONIEPUPOBAThH
[MOHSTUSIMA: MHOTOI'PaHHUK, CEUEHNE MHOTOTPAHHHUKA,
[paBUIIbHBII MHOTOTPaHHUK, IPU3Ma, TUpaMuaa, Gurypa u
[MOBEPXHOCTh BpALIEHUs, IUIIMH]IP, KOHYC, IIap, chepa,
[pa3BepPTKa OBEPXHOCTH, CEYEHMsI KOHYCa U LIUINHIPA,
[apajuleJIbHbIE OCH MJIM OCHOBAHMIO, CEUEHHE 11apa, IIOCKOCTD,
Kacaroasicsi cepsl, IUIUHIPA, KOHYCa; YMEHHUE CTPOUTh
CE€YeHHEe MHOTOTpaHHHKA, U300pa’kaTh MHOTOTPAHHUKH, (DUTYPBI
11 TOBEPXHOCTH BPALLEHUS, UX CEUEHUS, B TOM YHCJIE C TIOMOIIBIO
PIIEKTPOHHBIX CPEICTB; YMEHHUE MPUMEHSATH CBOMCTBA
reoMeTpUYECKUX QUTyp, CAMOCTOSITETLHO (POPMYIHPOBATH

OIIPCACIICHUA N3YUAaCMbIX (I)I/Il" YP, BBIABUTAThb T'HIIOTE3bI O
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CBOICTBAX M MPU3HAKAX T€OMETPHUECKUX (HUTYpP, 0OOCHOBHIBATH
WIIA OTIPOBEPraTh UX; YMEHUE MPOBOAMUTH KIacCU(UKALUIO (PUTYD
[0 Pa3JIMYHBIM [IPU3HAKAM, BBIIIOJIHATH HEOOXOMMBbIC
ITOTIOJTHUTEIIbHBIE TOCTPOCHNUS;

- yMeTb CBOOOHO ONEPUPOBATH MOHATHAMMU: IUIOIIAAb (PUTYDBI,
00BbeM (DUTYpBI, BEJIMUUHA YTJIa, PACCTOSHUE OT TOUKHU 10
[JIOCKOCTH, PACCTOSIHUE MEXKAY NPSAMBIMHU, PACCTOSIHUE MEXIY
[JIOCKOCTSIMHU, II0IIAb c(hepbl, III0IIAb [IOBEPXHOCTH
[ paMu/JIbl, IPU3MBL, KOHYCA, [IMJIKHIAPA, 00BEM Ky0a,
[IPSIMOYTOJIBHOTO NTapajuleenunea, TMpaMubl, IPU3MBbI,
LMIMH]Ipa, KOHYCa, 111apa; YMEHUE HaXOAUTh OTHOLIEHHE
00BEeMOB TIOZOOHBIX QUTYD;

- YMETh CBOOOJHO OIIEPUPOBATh MOHATUAMHU: JABHKEHHE,
apajiesibHbIA IEePEeHOC, CHMMETPHS Ha IUNIOCKOCTH U B
[IPOCTPaHCTBE, IOBOPOT, NpeodpazoBaHue Mo 100us1, 10 100HbIE
(buUrypsl; yMeHUE pacro3HaBaTh paBHbIE U 110,100HbIE GUTYPHI, B
TOM YHMCJIE B IPUPOJIE, UCKYCCTBE, apXUTEKTYpE; YMEHUE
MCII0JIb30BAaTh T€OMETPUUYECKUE OTHOILIEHUS, HAXOIUTh
reoMeTpUYECKre BEIMUUHBI (IUIMHA, YToJ, IJI01aab, 00beM) Npu
[pEIIEHNH 3a]a4 U3 IPYTUX y4EOHBIX MPEIMETOB U U3 peanbHON
PKU3HM,

- YMETh CBOOOJTHO ONEPUPOBAThH MOHATUAMU: IPSIMOYTOJIbHAS
cUcTeMa KOOPJMHAT, BEKTOP, KOOPAUHATHI TOUYKH, KOOPIUHATHI
BEKTOPA, CyMMa BEKTOPOB, IPOU3BEACHHUE BEKTOPA HA YUCIIO,
pa3ioKeHUE BEKTOpa Mo 06a3ucy, CKaIsIpHOE MPOU3BE/ICHUE,
BEKTOPHOE IIPOU3BE/ICHUE, YTOJI MEXKAY BEKTOPAMHU; YMEHHE
MICII0JIb30BAaTh BEKTOPHBIN M KOOPIAUHATHBIN METO JUIsl pEIICHUS
reoMeTpUUYECKUX 3a7a4 U 33/1a4 APYruX y4eOHbIX IPEIMETOB;
OIEPUPOBATH MOHATUAMU: MaTpuLa 2X2 1 3X3, ONpeAEIIUTENb

MaTpUIBI, FCOMCTpI/I‘{eCKI/Iﬁ CMBICJI OIIPECACIIUTCIIA,
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- YMETb MOJCJIIMPOBATh PEAIbHBIE CUTYAL[UU Ha SI3bIKE
MaTE€MaTHUKH; COCTABJISITh BBIPAYKECHUs, YPABHEHUSI, HEPABEHCTBA U
X CUCTEMBI 110 YCIIOBUIO 3a7a4M, UCCIEN0BATh IIOCTPOCHHBIE
MOJIETIH C UCIIOJIb30BAaHUEM aIIapara ajareopsl,
MHTEPIPETUPOBATH ITOIYYECHHBIN PE3yNbTaT; CTPOUTH
MaTEMaTHYECKHE MOJIEIH C ITIOMOLIBIO0 TEOMETPUYECKUX ITOHATUI
1 BEJIMYWH, pELIaTh CBA3aHHbIC C HUMH ITPAKTUYECKHE 3a/1a4H;
COCTAaBIIATh BEPOSATHOCTHYIO MOJIENIb U HHTEPIPETUPOBATH
[TOJIy4EHHBIN pe3ysbTaT; PeIIaTh IPUKIIAIHbIEC 3a0a4H
CPEICTBAMU MAaTEMATUYECKOTO AHAIN3a, B TOM YHCIIE COLUAIbHO-
HKOHOMHUYECKOTO M (PU3MUECKOTO XapaKTepa;

- YMEHHE BBIOMPATh NOIXOJAIIMA METOJT AJIs PELLIEHUS 3a7auu;
[MOHMMAaHHUE 3HAYMMOCTU MaTEMATUKU B U3yYEHUU IPUPOJHBIX U
0O0I11eCTBEHHBIX MIPOLIECCOB U SIBJICHUIN; yMEHHE pacllo3HaBaTh
[IPOSIBJIEHUE 3aKOHOB MaTEMaTUKU B UCKYCCTBE, YMEHHE
[IPUBOJUTH IPUMEPHI MATEMATUYECKUX OTKPBITUI POCCUMCKON U
MHPOBOM MaTeMaTH4eCKOM HAyK1

OK 02 HMcmnonb30BaTh
COBPEMEHHBIC CPEJICTBA
[IOVCKa, aHaJIN3a U
WHTEpIIpEeTaluy HHHOpMAIUH,
1 MTHPOPMAIMOHHBIE
TEXHOJIOTHH IS BBIIIOJIHEHHS
3amad npodeccuoHaIbHON
eI TeILHOCTH

B 005acTH IEHHOCTH Hay4YHOTO MIO3HAHUS:

-c(pOpMUPOBAHHOCTH MHPOBO33pPEHUS,)
COOTBETCTBYIOILLETO COBPEMEHHOMY YPOBHIO
Pa3BUTHs HAayKM M OOIIECTBEHHOW IpPaKTHKH,
OCHOBaHHOTO Jrajore KYJBTYP,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOEr0 MecTa B

Ha

[MOJIMKYJIBTYPHOM MHUPE;
- COBEpIUICHCTBOBAHHME S3BIKOBOW M YHUTATEJIbCKOM
KyJIbTYpbl KaK CpEICTBa B3aUMOJECHUCTBUS MEXNY]|
ITFOIbMHU U TIO3HAHUS MUPA;

- OCO3HaHHWE IIEHHOCTHM HAy4YHOW JIE€ATEIbHOCTH,
TOTOBHOCTD MIPOEKTHYIO

OCYHICCTBJIATDH u

- YMETh OIEpUpOBaTh NOHATHUSMH: palMOHANbHAS (YHKIHSA,
okasarenbHasi QyHKIUs, cTeneHHas PyHKIUs, JJorapupMudeckas
(byHKLIMS, TPUTOHOMETpUYECKUe (YHKLUUHU, oOpaTHble (DYHKIMHU;
YMEHUE CTPOMUTH IpaUKU HM3Y4EeHHBIX (YHKIMH, UCIOIb30BaTh)
rpadyKd TpU U3YYEHUM TMIPOLECCOB W 3aBUCHUMOCTEH, MpHU
pEelIeHUH 3a7ad M3 JPYruxX y4eOHBIX IMpEeIMEeTOB M 3ajad U3
peaTbHOM JKU3HU; BBIpaXKaTh (HOpMyJaMHM 3aBHCUMOCTH MEXIY)|
BEITMYNHAMU;

- YMETh ONEpPHPOBATH TOHATHSAMH: TOXIECTBO, TOXKIECTBEHHOE
npeoOpa3zoBaHue, ypaBHEHNE, HEPABEHCTBO, CHCTEMA YPaBHEHUH 1
HEPaBEHCTB, PABHOCHIBHOCTh YpaBHEHHH, HEPABEHCTB U CHCTEM,
pallMOHAJIbHBIC, WPpAILMOHAIbHBIE, TOKa3aTeNlbHble, CTENEHHbIE,

JIOFapI/I(l)MI/I‘{eCKI/IC, TPUTOHOMCTPHYCCKUC YpaBHCHHNA,
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MCCIICA0BATCIIbCKYIO ACATCIBHOCTh MHANBUAYAJILHO|

1 B IPYILIIE.

OBnaneHue YHHUBEPCATbHBIMU y4eOHBIMU
[M03HABATEILHBIMU JICHCTBUSMMU:

B) paboTa ¢ nHpOpMaITHEHi:

- BJIAJCTh HABBIKAMHU IOJIyUYCHHUS WH(POpPMAIMU W3
MCTOYHUKOB  Pa3HBIX

OCYILICCTBJIATE IIOHWCK, aHAJIM3, CHUCTCMATHU3alUI0 U

THIIOB, CaMOCTOSTEIbHO|
MHTEpIpPETAni0 HHYOPMAIMK Pa3IHYHBIX BUIOB U
(dhopM TIpeICTaBICHHUS,

- CO3/1aBaTh TEKCThl B Pa3IMYHBIX (opmarax c
YI€TOM Ha3HaueHWs WHQOpPMauM U IENIeBOH

aQyTUTOPUHM, BbIOMpas  ONTUMaJbHYI0  (hopmy|
[Ipe/ICTaBICHUS U BU3YyaTH3aIUH;

- OICHMBAThb  JOCTOBEPHOCTb, JIETUTUMHOCTH
nH(OpMallUK, €€ COOTBETCTBHE MPABOBBIM U

MOpaIbHO-ITUYECKUM HOpPMaM;
- HCMOJb30BaTh CpeICTBa HH(DOPMAMOHHBIX U

KOMMYHI/IKaHI/IOHHI)IX TeXHOJ'IOl"I/Iﬁ B peIHeHI/II/I
KOTHUTHBHBIX, KOMMYHI/IKaTI/IBHI)IX n
OpraHU3allMOHHBIX  33a7ad ¢  COOJIOJICHUEM
TpeOOBaHUN SPrOHOMHKH, TEXHHKH O€30MaCHOCTH,
THTUCHBI,  PECypCcOCOEpEeKEHHs, TpPaBOBBIX U
PTHYECKUX  HOPM, HOpPM  HMH(OPMAIMOHHOM
0C30IMacHOCTH;

BJIAZICTh HABBIKAMM PpPaCllO3HABAHUA W 3alllUTHI
nH(pOpMaIuu, 0e30MmacHOCTH|

ITMYHOCTH

nH(OpMalMOHHON

HEPaBEHCTBA U CUCTEMBI; YMETh PEIIaTh YPABHEHUS, HEPABEHCTBY
1 CUCTEMBI C ITIOMOILBIO PA3JIMYHBIX [IPUEMOB; pellaTh YPaBHEHHUS,
HEPABEHCTBA U CUCTEMBI C IIapaMETPOM; IIPUMEHATh YPaBHEHHS,
HEPAaBEHCTBA, UX CUCTEMBI JUIsl pELICHUS MaTEMAaTUYECKUX 3a1a4 U
3ajjay U3 pa3IMuHbIX 00JacTell HAyKU U peabHOM JKU3HU;

YMETb
[apauleIbHBIA  IIEPEHOC,

CBOOOJIHO  OINEPUPOBATh IMOHATUSAMU: JBHXKEHUE,
CUMMETpUs Ha IUIOCKOCTM U B
[IPOCTPAHCTBE, IIOBOPOT, NpeoOpa3zoBaHUE MON00US, MOAOOHbIE
(bUTypHI; YMETh PACIIO3HABATH PABHBIE U MTOIOOHBIE (PUTYPEI, B TOM
qrciie B IPUPOJIE, UCKYCCTBE, apXUTEKTYpPE; YMETh MCIOJIb30BaTH|
FEOMETPUYECKNE  OTHOILEHUS, HAaXOAWUTh  T'E€OMETPUYECKUE
BEJIMYMHBI (JJIMHA, YTOJl, IJI01a/1b, 00BEM) IPU PELIEHUH 3a/1a4 U3

APYyrux y‘le6HI>IX npeaAMCTOB U U3 peaanoﬁ KHN3HU
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OK 03 [1nanupoBaTh u
[pEaTM30BBIBATH COOCTBEHHOE
npodecCHOHAIBHOE U
ITMYHOCTHOE pa3BUTHE,
MpeIPUHIMATEIbCKYIO
NesITeIbHOCTD B
npodeccuoHabHOM cdepe,
MCIIOJIB30BaTh 3HAHUS 110
(MHAHCOBON IT'PAaMOTHOCTH B
[Pa3IMYHBIX KU3HEHHBIX
CUTYaIusax

B o0nactu 1yXOBHO-HPaBCTBEHHOT'O BOCTIUTAHUS:

-- c(OPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS,
PTUYECKOI0 [TOBE/ICHNUS;

- CIIOCOOHOCTH OIICHMBATH CUTYAIMIO M MPUHUMATh
OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-
HPAaBCTBCHHBIC HOPMBI U LICHHOCTH;

- OCO3HaHME JMYHOTO BKJIaJa B IIOCTPOCHUE
ycTOiuMBOro Oyayuiero;

- OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POJUTEISM U

OCHOBEC
CEMEWHON W3HU B COOTBETCTBUU C TPAAULUSIMU

OCO3HAaHHOTO  IPUHATUA  LIEHHOCTEH
HapoaoB Poccuu;

OBjnaseHne  yYHUBEPCATbHBIMU  PETYISITHBHBIMU
MENCTBUSIMU:

a) CaMOOpTaHU3aIIHS:

- CaMOCTOSITEIbHO OCYIIECTBISATh MO3HABATEIIbHYIO
e TeIbHOCT, BBISIBIISITH TPOOJIEMBI, CTaBUTh U
hopmynupoBaTh COOCTBEHHBIE

00pa3oBaTeNbHON JEATEIPHOCTH W KU3HEHHBIX|

3a71a4u B

CUTyalusX;

- CaMOCTOSITEJIBHO COCTaBJIATh IUIAH PELIEHUS
npoOeMbl € Y4eTOM MMEIOIIUXCS  PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U MPEINOYTEHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;
CIOoCcOOCTBOBAaTh (POPMUPOBAHUIO U  IPOSBIICHUIO
[TMPOKOI SpyIUIMU B pa3HbIX 00JIACTAX 3HAHUM,
[MOCTOSIHHO TIOBBIIIATH CBOW 0Opa3oBaTENbHBIN U

KYJIbTYPHBIN YPOBEHb;

(WIK) OpyruM 4j€HaM CEMbHU, CO3/IaHUI0 CEMbH HAKOHYCA,

- YMETh OIIEPUPOBATH HOHATUSAMU: panuoHaIbHbIE,
MPPALMOHAJIBHEIE, II0Ka3aTeJIbHbIC, CTECIICHHBIE,
norapu(MUUECKUEe,  TPUTOHOMETPUUYECKHE  YpaBHEHUS U

HEPAaBEHCTBA, UX CUCTEMBI;

YMETh OMNEPUPOBATh MOHATHUSMHU: MHOTOTPAHHUK, CEUYCHHE
MHOTOTpaHHHKa, KyO, Hapasieienumne],
burypa 1 moBepXxHOCTh BpallleHUs, LIUINHP, KOHYC, 1ap, cdepa,

ceueHus (GUTypbl BpalleHHUs, IJIOCKOCTh, Kacawomascs cdepsl,

npu3sma, IMpamMuzia,

HUJIMHApA, KOHYCA, IJIoOMAaAab IMOBEPXHOCTU NMUpPaMUIbI, ITPU3MBIL,
cdepsl, KyOa,
IApaMUbl,  I[PU3MBI,

HUAJTUHIPA, 00beM

[IPSIMOYTOJIBHOT'O

IIJIOIIAb
napajuieJenuIe/a,
LMIMH]pa, KOHYCa, I1apa; yMEHHe U300pakaTh MHOTOTPaHHUKHU U
[IOBEPXHOCTU BpALICHMS, MX CEUEHUS OT PYKH, C IIOMOIIBIO
YEPTEKHBIX HHCTPYMEHTOB M D3JEKTPOHHBIX CPEACTB; YMETh
[pacro3HaBaTh CUMMETPHUIO B IIPOCTPAHCTBE; YMETh PaclO3HABaTh
[IPaBUJIbHBIE MHOIOIPaHHUKH;

- YMETb OIEpPUPOBaTh MOHATHAMH: MPSIMOYTOJIbHAs CHUCTEMA]
KOOpJMHAT, KOOPAWHATHl TOYKH, BEKTOpP, KOOPJIMWHATHI BEKTOpA,
CyMMa|
HaXOIUTh C

CKaJISIpHOE IPOU3BEICHUE, Yrold MEXKAY BEKTOpaMmH,

BCKTOPOB, IPOU3BCACHNWEC BCKTOpa HaA YHCIIO,
IMIOMOIIBbKO N3YYCHHBIX (I)OpMy.]'I KOOpAUHATBI CEPpEANHBI OTPE3Ka,

pacCTOAHNUE MCKIY ABYMS TOUKAMU

0) CAMOKOHTPOJIb:
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MCIIOJIb30BAaTh TPHUEMBI pe(dICKCHU Il OLCHKH
CUTYaIliH, BBIOOpA BEPHOTO PEIICHMUS;

- YMETb OLICHMBATh PHUCKA U CBOEBPEMEHHO
[IPUHUMATh PELICHUS 110 UX CHUKEHUIO;

B) YMOITMOHAIBHBIA HMHTEIUICKT, MPEANOJIararonium
c(hOpPMHUPOBAHHOCTb:

BHYTPEHHEH MOTHUBAIIMM, BKIIFOYAIOIIEH CTPEMIICHUE
K JIOCTH)KEHUIO MMM M yClexXy, ONTHMH3M,
MHUIMAaTUBHOCTh, YMEHUE JNEHCTBOBATh, UCXOAS U3
CBOHMX BO3MOKHOCTEH;

- DMIIAQTHUH, BKJIIOYAIOIIEN CIIOCOOHOCTH ITOHHMATH
PMOLIMOHAIIBHOE COCTOSIHUE JAPYTUX, YUYUTHIBATh €r0
[IPU OCYILECTBICHUH KOMMYHUKAIIMH, CIIOCOOHOCTD
K COYYBCTBHUIO U CONEPEKUBAHUIO;

- COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTH|
BBHICTPAaBaTh OTHOLUEHUA C JAPYTMMH JIIOJbMH,
3a00TUTHCSA, TPOSABISATH HWHTEPEC H pa3periaTh

KOH(DIIMKTBI

OK 04 DddextuBHO
B3aMMO/ICIICTBOBATH U
paboTaTh B KOJUIEKTUBE U
KOMaH/1e

FOTOBHOCTBH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTH U
CaMOOIIPEEIIEHUIO;

-OBJIa/ICHHE HaBBbIKaMU Y4eOHO-HCCIIeI0BATENbCKOM,
[TPOEKTHOI M COLIMATILHOM AESITENbHOCTH;
OBnazieHue YHUBEPCATbHBIMU KOMMYHHKAaTUBHBIMU
IeHCTBUSIMU:

0) COBMECTHAsI IeATEIIbHOCTh:

- TOHMMaTh M HCIOJb30BAaTh IPEUMYIIECTBY
KOMaHJIHOW ¥ MHJIMBUyadIbHOU paboThI;

- TPUHUMATH IIEJIM COBMECTHOM JESATEIHHOCTH,
OpraHU30BbIBATH U KOOPJIUHUPOBATH ACHCTBUSA IO €€

IIJ1aH

- YMETb OIIEPUPOBATH MOHATUAMU: CIy4alHBIN ONBIT U CIy4allHOE
COOBITHE, BEPOSITHOCTh CIYy4alHOTO COOBITHS; YMETh BBIYUCIISATH
BEPOSTHOCTb C  HCIIOJIb30BAaHUEM TIpaUUecKuX  METOJIOB;
PUMEHATh (POPMYIBI CIOXKEHHUS M YMHOXKEHMsI BEpOSTHOCTEH,
KOMOUWHATOpHblEe (akThl W (GOPMYNIbl TNPH pEIIeHUH 3aj]ad;
OLIEHUBATh BEPOSITHOCTU pEaJbHBIX COOBITUH; 3HAKOMCTBO CO
CITydailHbIMU

BCIMYMHaAMHU, YMCHHUC

OONBIINX

MIPUBOJUTE  IIPUMEPBHI

[IPOSABJICHUA  3aKOHa Yyuceil B  IPUPOAHBIX H

OOIIECTBEHHEIX SBJICHUSIX;
- yMeTh CBOOOJIHO OIEPUPOBATH MOHITHIMH: CTEIICHb C IICITBIM|
[MoKa3aTelieM,

KOpEHb HaTypaJbHOM

CTCIICHDb

CTCIICHU, CTCIICHb C

TOCTHKEHUIO: COCTaBJISITH JeHUCTBUM,

[PAIMOHAJIBHBIM  ITOKA34aTCJICM, C JEHUCTBUTEIIHLHBIM
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[pactpeiesiiTh POJIU C Y4€TOM MHEHHUM y4aCTHUKOB]
00CYKIaTh pe3yJIbTaThl COBMECTHOM paboThI;

- KOOPJIMHUPOBATH U BBIMOIHITH PA0OTY B YCIOBHUSX|
[pEabHOTO, BUPTYAJIHOIO M KOMOWHHPOBAHHOTO|
B3aMOJCHCTBUS;

OCYIIECTBIISATh CTPAaTETUYECKOE
[MOBEJICHUE B Pa3JUYHBIX CHUTYallUSX, IPOSBIATH
TBOPYECTBO U BOOOpAKECHHE, OBITh MHUITHATUBHBIM.

ITIO3UTHUBHOC

OBnaziecHue  YHUBEPCAIBHBIMU  PETYJISATUBHBIMU
ICHCTBUSMMU:

) IpUHATHE Ce0sl U IPYTUX JIFOIEH:

- IPUHUMATh MOTUBBI U apTyYMEHTHI JAPYTHUX JI0JIEeH
[P aHaJIN3e Pe3yIbTaTOB ACSITENbHOCTH;

- PU3HABATh CBOE MIPABO U MPABO APYTUX JItOAeH HA
OIIOKH;

- pa3BUBaTh CIIOCOOHOCTH MMOHUMATh MHP C ITO3HIIHH]

NIPyroro 4eaoBeKa

(BeIIeCTBEHHBIM) TIOKa3aTelIeM, JIorapu(M Yuclia, CHHYC, KOCUHYC
1 TAHT'€HC TIPOU3BOJIBHOTO YHUCIIA;

- yMETh CBOOOJHO OINEPUPOBATH MOHATUAMHU: TpapuK (QYyHKIUH,
oOpatHas GyHKUUSA, KOMIIO3UIMS (DyHKIMHA, muHeiiHas QyHKIMS,

KBazpaTuuHas (QYHKIUSA, CTeneHHas (YHKIUS C  LENbIM
[oKaszareieM, TpPUTOHOMETpUYeckue  (QyHKIHMH, OOpaTHbIE
TPUTOHOMETPHYECKHE byHKIUY, noka3aTesbHast u

iorapudmudeckas GyHKIIMH, YMETh CTPOUTH Ipaduku QyHKIUH,
BBITTOJIHATE MPEOOpa3oBaHust rpaduKoB PYHKITHIA,

- yMETh HCHOJb30BaTh Tpapuku QYHKIUH 11 HM3Y4YCHUs
MPOIIECCOB M 3aBHCUMOCTEH MpPH pEIIeHHH 3a1ad U3 APYrux
YIeOHBIX TPEIMETOB M W3 pPEATbHOM JKU3HU; BBIPAXKAThH
(bopMyTaMu 3aBUCUMOCTH MEX]Ty BEJTHUYNHAMU;

CBOOOJTHO ONEPUPOBATH MOHATUSAMHU: YETHOCTh (DYHKIUH,
byHKIUY, OTPaHUYEHHOCTh byHKIIH,

MOHOTOHHOCTDB (1)YHKI_II/II/I, IKCTpEMYM (1)YHKI_II/II/I, HauOoJbIIEE U

MCPUOAUIHOCTD

HavMEHbIlIEe 3HA4YeHUS (QYHKIMH Ha TPOMEKYTKE; YMETh
[TPOBOJIUTH UCCEAOBaHUE (PYHKIIUU;

- yYMETh HCIOJIb30BaTh CBOWCTBA W Tpaduku GyHKIUA 715
pEIICHUs] ypaBHEHUW, HEPABEHCTB MW 3a/Jad C TMapaMeTpaMu;
M300paxkaTh HA KOOPJIMHATHOW TJIOCKOCTH MHOXECTBA PEIICHUMN

ypaBHeHPIfI, HEPAaBCHCTB U UX CUCTCM

OK 05 OcyiiecTBasiTh YCTHYIO
U TICHbMEHHYIO
KOMMYHHKAITHIO Ha
TOCYJaPCTBEHHOM SI3BIKE
Poccuiickoit @exneparuu ¢
yueToM ocoOeHHOCTEN
COLIMATILHOTO U KYJIBTYPHOTO
KOHTEKCTa

B 00nacTu 5¢TeTHYECKOr0 BOCIIUTAHUS:

9CTECTUYCCKOC OTHOLNICHHUE K MHPY, BKIIIOYasd

PCTETUKY OBITa, HAYYHOTO UM  TEXHUYECKOTO|
TBOpPYECTBA, CHOpPTa, TpyAa H OOIIECTBEHHBIX|
OTHOIIICHH;

- CIIOCOOHOCTH BOCIIPUHUMATh pPa3JINYHBIC BHUABI
MCKYCCTBA, TpaAUIIUU U TBOPYCCTBO CBOCTO U APYT'UX]

- YMCTH OIICpUPOBATH IIOHATHAMU: CPCIAHCEC apHQ)MeTqucxoe,

MeAraHa, HauOonblllee W HaWMEHBIee 3HAYCHHS, pa3Max,
mucrepcus, CTaHJapTHOE OTKJIOHEHUE YUCIOBOT0 Habopa; yMeHue
M3BJIEKATh, HHTEPIPETUPOBATH UH(OPMALIUIO, MTPEICTABICHHYIO B
Ta0nuIax, Ha auarpammax, rpadukax, OTpakarollyl CBOWCTBA
[pEANIbHBIX MPOLIECCOB U SBJICHUI; MPEACTABIATh HHPOPMAIUIO C

ITOMOIIBIO Ta6J'II/II_I U auarpamm; HUCCICAOBATb CTATHCTUYCCKUC
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HapoJOB, OIIYIIAaTh AMOLMOHAIBHOE BO3AECUCTBUE
ICKYCCTBa;

- yOEXJIEHHOCTh B 3HAUMMOCTU MJIA JIMYHOCTU U
00IIeCTBa OTEYECTBEHHOTO M MHPOBOTO MCKYCCTBA,
APTHUYECKUX KYJIbTYPHBIX TPAIUIUil U HApOIHOIO

TBOPYECCTBA,
- TOTOBHOCTb K CaAMOBLIPAXKCHHIO B PA3HLIX BHUAX
MCKYCCTBA, CTPpEMIICHHUE IIPOABJIIATD Ka4deCTBa

TBOPUYECKON JTUYHOCTH;
OBnazieHue YHUBEPCATbHBIMU KOMMYHHKATHBHBIMU
NICHCTBUSAMMU:

a) oOmeHue:

- OCYIIECTBISITh KOMMYHHKAaIlMu BO Bcex cdepax
PKU3HM;

- pacro3HaBaTh HeBepOaJbHbBIE CPEJICTBA OOIICHUS,
[MOHUMATh COLIMAJIBHBIX

3HAa4YCHUC 3HAaKOB,,

[pacIio3HaBaTh MPEATIOCHUIKH KOH()JIUKTHBIX
CUTYyallui ¥ cMAr4aTh KOH(MIUKTHI,
- Pa3BepHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY]

3PCHHA C UCITOJIB30BAHUEM S3BIKOBBIX CPCACTB

TaHHbIe, B TOM YHCJIE C IPUMEHEHHEM TpapUuecKuX METOJOB H
PIIEKTPOHHBIX CPEACTB;

- YMETb ONEpPUPOBATh IMOHATUSAMHU: TOYKA, MpsMas, IUIOCKOCTb,
[IPOCTPAHCTBO, JBYIPaHHBIA YIoj, CKpEIIMBAIOIIMECS NpSIMBbIE,
[1apAJUIEJIBHOCTD U MEPIEHANKYISIPHOCT NPSMBIX U INIOCKOCTEH,
YTOJI MEXKAY IIPSIMBIMU, YTOJI MEXAY IPSIMOM U INIOCKOCTBIO, YrOJl
MEXYy IUIOCKOCTSIMHM, PAacCTOSHHE OT TOYKHM JO IUIOCKOCTH,
[PacCCTOSIHUE MEXKIY NMPSMBIMH, PACCTOSIHUE MEKIY IJIOCKOCTSAMU;
- YMETh HCIIOJIb30BaTh MPH PEIICHUH 3371ad U3y4eHHbIE (DaKThI U
TEOpEeMbl IUIAHUMETPUHU; YMEHHE OIICHWBATh pa3Mepbl 0OBEKTOB
OKPY’KaOILEero Mupa

OK 06 IIposBisaTe

rpa)X TaHCKO-TTAaTPUOTHUECKYIO
MO3UIUIO, IEMOHCTPUPOBATH
OCO3HAHHOE MOBEICHHUE HA
OCHOBE TPATUITMOHHBIX
00111eYeTI0BEUECKIX
[ICHHOCTEH, B TOM YHCJIE C
YI€TOM TapMOHU3AIUN
MEXHAIMOHAIBHBIX 1
MEKPETUTHO3HBIX OTHOIICHUH,

OCO3HaHME  OOydYaroUIMMHUCSA
rpakJTaHCKON MIEHTUYHOCTH;

- [IeJICHaIIPaBJICHHOE Pa3BUTHE BHYTPEHHEH MO3ULIUY
ITMYHOCTH OCHOBE

POCCUICKOM]

Ha AYXOBHO-HPABCTBCHHBIX|

[leHHOCTeH HapoaoB Poccuiickon ®Denepanuu,

MCTOPUYECKUX u HaIIMOHATBHO-KYIbTYPHBIX
TpaguIui, (QOPMHUPOBAHWUE CHUCTEMBI 3HAYUMBIX|
[IEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,

AQHTUKOPPYIILIMOHHOTO
IKOJIOTUYECKOUN

MHPOBO33pPCHUA,

- YMETb ONIEPUPOBATH IMOHATUAMU: IPAMOYTOJIbHAS CUCTEMA
KOOPAMHAT, KOOPAUHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIPHOE IPOU3BEACHUE, YTOJ MEXKYy BEKTOpaMU, CyMMa
BEKTOPOB, IPOU3BEAEHNUE BEKTOPA HA YUCIIO; HAXOAUTH C
[MOMOIIIBIO U3YYCHHBIX (DOPMYJ KOOPIUHATHI CEPEINHBI OTPE3Ka,
[PACCTOSHUE MEXKY ABYMS TOUKAMU;

-yMETb BBIOMPATh TOXOIAIINNA U3YIEHHBIN METO JJI PEIICHUS
3a/lauu, pacro3HaBaTh MaTeMaTUueCKue PaKThl U
MaTeMaTHYeCKHUe MOJIEIH B MPUPOIHBIX U OOIECTBEHHBIX

[IPaBOCO3HAHUS, KYJIBTYPHI,

MIBJICHUAX, B UCKYCCTBC; YMCHHC IIPUBOAUTH IPUMEPLI
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[IPUMEHATH CTaHIaPThI
AQHTUKOPPYILIMOHHOTO
[IOBEICHUS

CIIOCOOHOCTH CTaBUTh IEJH M CTPOUTH KU3HCHHBIC
[LIaHEBL,

B 4acTu rpak1aHCKOr0 BOCIIUTAHUS:

- OCO3HAaHHME CBOMX KOHCTUTYLIMOHHBIX IIpaB U
00s13aHHOCTEH, YBOXKCHHE 3aKOHA U TTPABOTIOPSIKA;

-  [PUHATHE  TPAAUIHOHHBIX
001IIeUeIOBEUEeCKUX TYMaHUCTHYECKUX 5
IEMOKPATUYECKUX 1IIEHHOCTEH;

HanmlMOHAJIbHBIX,

- T'OTOBHOCTb IMPOTHUBOCTOATH NaCO0JIOrny

DKCTpEMHU3MA, HallMOHAIN3Ma, KkceHo(oouw,
MUCKPUMHMHALMKM 110 COLMAJIbHBIM, PEJIUTHO3HBIM,
[PaCOBBIM, HALIMOHAJILHBIM IIPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO JESTEIBHOCTH B
MHTEpecax IpaXkJIaHCKOro 0O0IeCTBa, y4acTBOBATh B
CaMOYIIpaBJICHUU B o0mieo0pa3oBaTeabHOM
OpraHU3alMK U JIETCKO-FOHOIIECKUX OpraHu3alusX;
- yYMEHHE B3aUMOJICUCTBOBATh C COLMAIBHBIMH
MHCTUTYTaMU B COOTBETCTBUHU C MX (DYHKUUAMHU U
Ha3HA4YCHHUEM;

- TOTOBHOCTb K TyMaHUTapHOM U BOJOHTEPCKOU
NEATEIbHOCTH;

[MaTPUOTHUYECKOT0 BOCIIUTAHUS:

- c(hOpMHPOBAHHOCTh POCCHICKOW TpaxaaHCKOH
MCHTUYHOCTH, MAaTPUOTU3MA, YBAXKEHUSA K CBOEMY]
HapoJly, 4YyBCTBa OTBETCTBEHHOCTH Iepes PoauHon,
FOpJIOCTH 3a CBOM Kpai, cBOK PoauHy, CBOM SI3BIK U
KYJIBTYDPY,
MHOTI'OHAIIMOHAJIBHOTO Hapoaa Poccuy;

ImponuIoe u HaCTOAIICE

- LHEHHOCTHOC OTHOIICHHUEC K TOCYyJapCTBCHHBLIM

MaTEeMaTHYECKUX OTKPBITHIM POCCUICKON U MUPOBOU
MaTeMaTUYECKON HAyKH.

- YMETb OIIEPUPOBATH MOHATUSAMU: CIy4alHbIN OIBIT U CIy4alHOE
COOBITHE, BEPOSITHOCTD CIYy4aiHOTO COOBITHS; YMETh BBIYHUCIATH
BEPOATHOCTb  C rpadu4ecKux
[IPUMEHATh (POPMYJIBI CIOXKEHHS W YMHOMKEHHsI BEpOATHOCTEH,
KOMOMHATOpHblEe (akThl W (GOpPMYNIbl INpPH pEIICHUH 3aj]ad;
OLIEHUBATb BEPOSITHOCTU pEaJbHBIX COOBITUH; 3HAKOMCTBO CO

HUCIIOJIB30BaHUEM MCTOAOB,

CHy‘l&fIHI:IMPI BCIMYMHAMHU,; YMCHUC [IIPUBOJUTL IIPHUMCEPL]

[IPOSABJICHUA  3aKOHa OOJIBIIMX 4YHCEI B IIpUpPOAHBIX H

0OIIIECTBEHHBIX SIBJIEHUSIX

CHMMBOJIaM, HCTOPUUYCCKOMY u MIpUPOAHOMY|
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HacleAulo, MaMATHUKAM, TpaauLUsAM HapoJOB
Poccun, noctuxkenusm Poccun B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTUSX U TPYAE;

- jieiiHas yOeKICHHOCTh, TOTOBHOCTh K CITY)KCHHIO
n sammre OTedecTBa, OTBETCTBEHHOCTH 34 €rO
cyne0y;
OCBOCHHBIE  OOYYaIOLIUMHCA  MEXKIIPEIMETHbIE
[OHATUS M YHHMBEpCalbHble Yy4eOHble JAEHCTBUS
(peryJisiTUBHBIE, II0O3HABATEIIbHBIE,
KOMMYHHKATUBHBIE);

- ClIOCOOHOCTE UX MCITOJIb30BaHMUS B II03HABATSILHOMN

14 COIIMATLHOM ITIPAaKTUKE, TOTOBHOCTB K|
CaAMOCTOATCIIBHOMY IJIAHUPOBAHUTIO Hj
OCYIICCTBJICHHUIO yqe6H0171 ACATCIIBHOCTH,|
OpraHnu3anu y‘I66H01"0 COTPYAHHUUCCTBA C

[e1arornuecKMMy pabOTHUKAMH U CBEPCTHUKAMH, K
YI4aCTHIO
00pa30BaTeIbHON TPAaeKTOPHUH;

B NOCTPOCHUM  HWHAUBHAYaJIbHOU
- OBJIaJICHUE HABBIKAMH Y4eOHO-
M CCIIEI0BATEIBCKOM, MPOEKTHON U COLMAIIBHOM

JICATCIIBHOCTHU

OK 07 CopelicTBOBaTh
COXPAHEHHUIO OKpYKarouei
Cpelbl, pecypcocOepekeHHIO,
[PUMEHSTH 3HaHUS 00
M3MEHEHUH KJIMMarTa,
[IPUHIIUIIBI OEPEKITUBOTO
MPOU3BOJCTBA, 2P (HEKTUBHO
IEICTBOBATH B YPE3BbIUYANHBIX
CUTYyaIUsAX

- HE NIpPUHUMATh ACHCTBUA,
OKpY>Karollen Cpelie;

YMETh  IPOTHO3UPOBATh
PKOJIOTMYECKHUE TOCIEeICTBUSA

MPUHOCAIIME Bpe[
- HEeOIaronpuUsITHHIE
MPEIIPUHUMAEMBIX|
NEWCTBUM, TPEOTBPALIATh HX;

- PacIIMPUTh OMBIT JEATEIIBHOCTH SKOJOTMYECKOU
HAMpaBJIEHHOCTH;

YMCTL OICpUPOBATH TMOHATHAMU: q)YHKI_II/IH, HCIIPEpbhIBHAA

(byHKLIMsA, TOpOM3BOJAHAs,  IEpBOOOpa3Has,  OINpeeNeHHbIN
MHTETpaJl; yMETb HAXOAWTh IPOM3BOAHBIE AJIEMEHTAPHBIX|
(GyHKIMI, UCTONb3ysd CIPaBOYHbIE MaTepHalibl, HCCIEAOBAaTh B

MpocTelIuxX ciydasx (YHKIUA HAa MOHOTOHHOCTb, HaXOJIUTH|
HauOOJbIIME W HaWMEHBbIINE 3HAYeHUs (YHKIIMIA;

rpaduku c
MaTEMaTUYECKOTO aHaIN3a;

CTPOUTH

MHOTOYJICHOB UCMOJb30BAHUEM  allapara
MPUMEHATh TPOU3BOJIHYIO IIpU

Ha

[PCICHUN 3aaad JABUKCHUC, peuiaTtb IMPAKTHUKOA
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- pa3pabaThIBaTh IUIaH pelIeHHs IPOOIEMBI C y4eTOM,

aHaJIn3a MMEIOIINXCS MaTepHaIbHBIX 51
HEMAaTEepUaIbHBIX PECYPCOB;

- OCYILECTBJIATb  LIEJICHAIIPABJICHHBIM  ITOUCK
[epeHoca CpeAcTB M crnocoOoB  JeiicTBUA B

podeccroHaNbHYIO Cpeny;

- YMETh NEPEHOCUTHh 3HAHUS B IMO3HABATENIbHYIO U
[IPaKTUYECKYIO 00JaCTH KUZHEIEATEIIbHOCTH;

- TpeasiaraTh HOBBIE NMPOEKTHI, OIEHUBATh WJEU C
[MO3UIIMH HOBU3HBI, OPUTUHAILHOCTH, PAKTUYECKOM]

3HAYMMOCTH;
- JaBaTh OLIGHKY HOBBIM CHUTYyallUsiM, BHOCHUTH
KOPPEKTHUBBI B JeSATCIIbHOCTD, OIICHHBATh

COOTBCTCTBHUC PE3YJIbTATOB LCIIAAM

OpUEHTUPOBAHHBIC 3aJauyd Ha HaWOONBIIMNE WM HAWMMCHbIINE
3HAYCHUS, HA HAXO0XJICHNE TTyTH, CKOPOCTH U YCKOPEHHUS;

- YMETh ONEpPUPOBATH TOHATHUSMHU: ABMKCHHUE B MPOCTPAHCTBE,
Mo100HbIe (DUTYPHI B MPOCTPAHCTBE; HCIIOJIB30BATH OTHOIICHUE
MJI0Maaeli TMOBEPXHOCTEH M 00BEMOB MOMOOHBIX GUTYP TpHU
PEIICHUH 33]1a4;

- YMETh BBIYHCIATH F€OMETPUYECKHE BEIUYMHBI (JJIMHA, YTOJI,
101131, 00BEM, TUIOMIAb TOBEPXHOCTH ), UCTIONB3YS H3yYCHHBIC
(hOpPMYITBI U METOIBI

IIK 1.3. Ocywiecmenamo
KOHmMpOJ1b uCnoIHeHus
OOKYMEHM 08 8 OP2aHU3aAyUU,
6 mom uucne c
UCnob306aHUEM
aemomamu3uposanHvlx

FOTOBHOCTh M CIIOCOOHOCTB K 00pa30BaHUIO, B TOM|
qrciae caMooOpa3oBaHWIO, HAa MPOTSDKEHUH BCeEi
PKU3HH; CO3HATCIIbHOC OTHOIICHUE K HEIIPECPBIBHOMY|
00pa3oBaHUIO KaK

YCIIOBHIO YCIEIIHOM

Mpo¢eCCHOHAIBHON 1 0OIIIECTBEHHON e TEIbHOCTH

BJIaJICHHE HABBIKAMM MCIIOJIb30BAaHHMS TOTOBBIX KOMIIBIOTEPHBIX
[IpOrpaMM IIpU PEILIEHUH 3a1a4

BJIa/ICHUE YMEHMSIMH COCTaBJICHUS BEPOSITHOCTHBIX MOJEJNEH 1o
YCIIOBUIO 33aJa4d M BBIYMCIEHUS BEPOSITHOCTH HACTYIJICHUS
COOBITHI, B TOM YHCII€ C IPUMEHEHUEM (POPMYT KOMOMHATOPUKHU

cucmenm YMEHHE IPOAYKTUBHO o01maThcs U1 OCHOBHBIX TEOPEM TEOPHUM BEPOATHOCTEW; MCCIEAOBAHUS
B3alMOJECICTBOBATh B  IPOLECCE  COBMECTHOW(CIYy4YalHBIX BEJIMYMH 10 UX PACIPENEICHHUIO.
NEATEIBHOCTH,  YYUTBIBATH  MO3ULUU  JIPYI'HX
YYaCTHUKOB 8  JEATeNbHOCTH,  A(PPEKTHUBHO
paspemnatb KOHQJIUKTHI
IIK 2.3. Ocywiecmenamo PCTETUYECKOE OTHOIIEHHE K MHUpPY, BKIIOUYasA(CHOPMUPOBAHHOCTh TNPEACTABIEHUH 00 OCHOBHBIX MOHSTHSIX,
meKyuiee Xpanenue, yuem U hcteTuky ObITa, HAydHOTO M TEXHHYECKOTOHIESX U METO/JaX MaTeMaTUYeCKOTo aHan3a

uCnob306anue oen
(0oKymenmoe)

TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHHIA,
YMEHUE CaMOCTOSITEIbHO OLICHWBATh U MPUHUMATH
[peIIeHUs], ONPEIENISIIONIUNE CTPATETUIO TOBECHHUS, C

c(hOpMUPOBAHHOCTh YMEHUN MOJIETUPOBATH PEATHHBIC CUTYAIIHH,
MCCIIEIOBATh  IOCTPOCHHBIE HMHTEPIIPETUPOBATH

HOHy‘IGHHLIfI pe3yiabTaT

MOJICIIH,

YICTOM I'pAKIAHCKUX U HPABCTBCHHBIX HCHHOCTCﬁ;
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1.4. Ucnoab3oBanue yacoB BapuatuBHoi yactu IIIIKPC npodeccun

- 00bem oOpa3oBarTenbHOM porpammsl 340 4acoB, B TOM YUCIIE

- CyMMapHas yyeOHasi Harpy3ka BO B3aMMOJEHCTBUM ¢ IipenojasareneM 340 yacoB

B Tom umcne wacoB BapmatuBHOM uyactu y4yeOubix mukioB IIIIKPC mnpodeccun He
IIPEyCMOTPEHO

2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIHUILIAHBI
2.1. O0beM yueOHOI JMCHHMIIJIMHBI M BUABI Y4e0HO padoThI

Buna yueOHoii padoThl Oovem 6 uacax
O0beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHUNIHMHBI 232
B T.4. B (popMe NMPAKTHYECKOii MOJATOTOBKH 100
OcHoBHoOE conepxxaHue 182
TEOPETUUECKOe 00yUueHue 114
MIPaKTUYECKHUE 3aHATUS 68
IIpodeccnoHanbHO-OPUEHTHPOBAHHOE CO/lep:KaHue (Coep:KaHne 36
MPHUHKJIAJTHOT0 MOYJIsSA)

BT. 4..

TEeOopeTu4ecKoe o0ydyeHue

MPaKTUYECKHUE 3aHATUS 36
NuauBuayabHbII NPOEKT (0a/em)™*

KOHCYJIbTAMH 8

IpomexxkyTounas arrecTamust (IK3aMeH) 6




2.2. TemaTn4eckuii IJIaH U Co/lep:KaHMe y4eOHOH TUCHUILINHBI «MaTeMaTHKa»

Conep:xanue yueOHOro Marepuasia (0CHOBHOe H POdecCHoHAIBHO-

HaumeHoBaHue pa3eioB . | Oobem ®opmupyeMble
OpPMEHTHPOBAHHOE), JIAG0PATOPHbIE M NPAKTHYECKHE 3aHATHS, IPUKJIATHON
U TeM 4acoB KOMIeTeHIUH
MOAYJb (MPH HAJTHYHHU)
1 2 3 4
Ocnoenoe cooepiicanue
Paznen 1. IloBTopeHue 18
Kypca MaTeMATHKHU
OCHOBHOM IIKOJIBI
Tema 1.1 Coneprxkanne yueOHOro Marepuasia
Lenb u 3anauM | Llenp u 3aaun MaTeMaTHKU MIPYU OCBOGHUU CIIEIUATIBLHOCTH.
MaTEMATHKH [P OCBOCHMHM | ba3oBble 3HAHMA W yMEHUA [0 MaTreMaTuke B MpodeccHoHANbHOM U B
cHenuaJbHOCTH. Yucila M | MOBCEIHEBHOM JCATCIILHOCTH.
BBIUMCIICHUS JleiicTBUsI HaJA  TOJOXKUTEIBHBIMH U OTPUIATENBHBIMH  YHUCIAMH, C
OOBIKHOBEHHBIMH U JICCITHUYHBIMHU JIPOOSMH.
JIeWicTBUS CO CTENEeHSIMHU, (OPMYITBI COKPALICHHOTO YMHOKEHUS OK 01, OK 02, OK
KoM0uHMpoBaHHOE 3aHsTHE 4 03, OK 04, OK 05,
Tema 1.2 Coneprxkanne yueOHOT0 MaTepuasia OK 06
ITponientHelie BouUcaeHus. | [IpocTbie MPOLEHTHI, pa3Hble CIIOCOObI UX BhIYMCIIECHUS. JINHElHbIe, KBaJpaTHEIE, IIK1.3, 2.3
YpaBHEHUS U HEPABEHCTBA | TPOOHO-TMHENHHbIE YPAaBHEHUS U HEPABEHCTBA
KomOunupoBaHHoe 3aHATHE 4
Tema 1.3. Ilpogpeccuonanvno-opuenmuposannoe cooepircanue (cooepircanue
[IponieHTHBIE BBIYUCICHUS | HPUKTIAOHO20 MOOYs)
B npodeccuoHanbHeIX | [IpocThie ¥ CIIOKHBIE  OPONEHTH.  [IpOIIEHTHBIE  BBIYUCICHHS B
3aayax poeCCHOHATTFHBIX 3a/1a9ax
[IpakTHyeckoe 3aHsTHE 4
Tema 1.4 Coneprxanue yueOHOro MaTepuaa
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Pemenune 3amauy. BxomgHon

Boruucnienuss u npeoOpa3oBaHus. YpaBHEHUsT M HeEpaBeHCTBa. ['eomerpusi Ha

KOHTPOJIb IIJIOCKOCTH
KoMOuHMpOBaHHOE 3aHATHE 4
KontponbHas padota 2
Paznen 2 Ilpsimble u 30
ILUIOCKOCTH B
NPOCTPAHCTBeE.
KoopauHaThl U BeKTOPBI
B IIPOCTPAHCTBE
Tema 2.1.  OcHoBubie | Conepxkanue yueOHOTo MaTepuana
noHATHA  crepeoMerpud. | [Ipeamer crepeomerpun. OCHOBHBIE MOHATHS (TOYKA, MpsMas, ILIOCKOCTb,
Pacnionoxxenne npsAMbIX M | IpocTpaHcTBO). OCHOBHBIE aKCHOMBI — cTepeomeTpuu. llepecekaromuecs,
IUIOCKOCTEH napajulefibHble M CKPEIIMBAIOIIMECS TMpsMble. YTOJI MEXIy MpsSMBbIMA B
npocrpanctBe. [lepneHaukyasipHOCTh NpsiMbIX. OCHOBHBIE MPOCTPAHCTBEHHBIE
burypsl
KoMOMHMPOBAHHOE 3aHSATHE 4 OK 01, OK 03,
Tema 2.2. [TapamnensHocts | Conepkanue yueOHOro MaTepuanina OK 04, OK 07
MPSIMBIX, psIMON u | [lapannensHbie npsmas u mwockocts. Onpenenenue. Ilpnusnak. CpoiicTsa. TIK1.3,2.3
IUIOCKOCTH, IJIOCKOCTEMN [TapannensHbie mnockoctu. Onpenenenue. [Ipuznak. CeolicTsa.
Terparap u ero snementsl. [lapamnenenunen um ero snemeHTsl. CBolicTBa
IIPOTUBOINOJOXKHBIX TpaHEed M JaMaroHane mnapawienenumnena. Ilocrpoenue
OCHOBHBIX CE€YEHUI
Komb6uHMpoBanHoe 3aHsATHE 6
Tema 2.3. | Cogepxanue yueOHOro MaTepuasia
[TepnieHqUKYIAPHOCTD [lepnienaukynspusie npsimble. I[lapannensHble npsiMble, NMEPHEHAUKYISIPHBIE K
MPSIMBIX, psIMON 1 | iockocTy. [Ipu3Hak nepneHIuKyIspHOCTH MPSIMON U TUIOCKOCTH
IUIOCKOCTH, IIIOCKOCTEN KomOnnupoBaHHoOe 3aHsATHE 4

Conepxkanue yaeOHOro MaTepuaia
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Tema 2.4. Ilepnenauxymnsp
u HakioHHas. Teopema o
TpeX NEePIEeHIUKYIIApax

IlepneHuKynsp U HaKJIOHHAsA. TeopeMa O Tpex MEPIEeHAUKYIIApax. Yol MeKIy
IIPSIMOM U TNIOCKOCTBIO.

Yroa Mexay I0cKoCTsAMU. [leprneHauKyIIsspHbIe IUIOCKOCTH.

PaccrosiHus B mpocTpaHcTBe

KomOuHMpoBaHHOE 3aHATHE 4
Tema 2.5. Koopaunatel u | Conepikanue ydeOHOro Marepuaia
BEKTOPEI B IIPOCTPAHCTBE | JlekapTOBBI KOOpAUHATHI B IIpOCTpaHCcTBE. BekTopsl B mpocTpancTBe. ClioskeHne
U BBIUATAHUE BEKTOPOB. YMHOXEHHE BekTopa Ha uucio. CkanspHoe
npousBeJieHre BeKTOpoB. [Ipocreiiiire 3a1a4ym B KOOpAUHATAX
KomOuHMpOBaHHOE 3aHATHE 4
Tema 2.6. Ilpsambeie u | IIpogheccuonanvno-opuenmuposannoe cooepiricanue (cooeprcanue
IIJIOCKOCTH B | RDUKIAOHO20 MOOY/15)
[PaKTUYECKHUX 3aa4ax B3anMHOe pacrionoskeHne npsmsIxX B MpocTpaHcTBe. [lapaiieapHOCTh NPSMON U
IJIOCKOCTH, MapajuleIbHOCTh IUIOCKOCTEH, MEPIEHAUKYISIPHOCTh IIOCKOCTEH.
Pacnionoxxenne mnpsMbIX M IUIOCKOCTEH B OKpYyXKawllemM Mupe (mpupoje,
apXUTEKType, TeXHUKE). PelieHne npakTuKo-opueHTUPOBAHHBIX 3a7a4
[IpakTuueckoe 3aHsiTHE 6
Tema 2.7 Pemenue 3anau. | Copeprkanue yueOHOro MaTepuana
IIpamble ¥ IIOCKOCTH, | PacmonoxeHue mpsMbIX U IIIOCKOCTEH B IPOCTpaHCTBE. [lepeHauKyIspHOCT U
KOOPJAMHATEI U BEKTOPHI B | MapajyieIbHOCTh MPSAMBIX M IUIOCKOCTeH. JlekapToBBI ~KOOpAMHATH B
IPOCTPAHCTBE npoctpancTBe. BekTopsl B mpoctpancTBe. ClokeHHE U BBIUMTAHHE BEKTOPOB.
YMHOkKEHUE BeKTOpa Ha yncio. KoopiuHaTel BEKTOpa
KomOunupoBaHHoe 3aHATHE
KonTtponbHas pabora 2
Paznen 3. OcHoBbI 26
TPUTOHOMETPHH. OK 01, OK 02, OK
Tpuronomerpuyeckue 03, OK 04, OK 05
byHkuun
Tema 3.1 Coneprxanue yueOHOro MaTepuaa
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Tpuronomerpuueckue
(GyHKIMU  TPOU3BOIHHOTO
yIJia, 4ucia

Panuannas mepa yrna. [IoBopoT Touku BOKpyr Hadana koopauHat. OnpeneneHue
CHHYCa, KOCHHYCa, TAHI'€HCA U KOTAHI'€HCA. 3HAKU CUHYCa, KOCUHYCA, TAHI€HCA U
KOTaHI'€HCa I10 YETBEPTAM. 3aBUCHUMOCTb MEXAY CHHYCOM, KOCHHYCOM,
TAHI'€HCOM M KOTAHI'€HCOM OJJHOT'O U TOT'0 XK€ yIJia

Komb6unupoBanHoe 3ansrue

Tema 3.2 OcCHOBHEBIE

Copep:xanue yueOHOro MaTepuana

TPUTOHOMETPUYECKHUE Tpuronomerpuueckue TOXIECTBA. [TpeobpazoBanus IIPOCTEUIINX
TOKJIECTBA TPUTOHOMETPUUECKUX BbIpaskeHU. CUHYC, KOCUHYC, TAHI'€HC U KOTAHI'€HC yIJIOB
oH-X
Komb6unnpoBanHoe 3ansrue
Tema 3.3 Copep:xanue yueOHOT0o MaTepuana
Tpuronomerpuyeckue O6nactp onpeeneHus U MHOKECTBO 3HAYCHUN TPUTOHOMETPUUECKUX (YHKIIUMA.

(GyHKIIMM, UX CBONCTBA U
rpaduKu

YérHOCTh, HEYETHOCTh, TNEPHUOJMYHOCTh TPUTOHOMETPUYECKHX  (DYHKITUIA.
CoiicTBa u rpadukn QyHKIHIA y = COS X, y = sin X, y = tg X, y = ctg X. Cxxatue u
pacTshkeHre Tpa@uKOB TPUTOHOMETPHUYECKUX (DYHKIIHH.

[TpeoOpa3oBanue rpagUKOB TPUTOHOMETPUYECKUX (PYHKIIMI

KOM6I/IHI/IpOBaHHO€ 3aHATHC

Tema 3.4  OOparHbie

Coneprxkanne yueOHOT0 MaTepuania

TPUTOHOMETPUYECKHUE OO6paTHble TpUroHoMeTpuueckue GyHkiuu. Mx cBolicTBa u rpaguku.
KIIHH
Pyn KomOunupoBaHHoe 3aHATHE
Tema 3.5 Coneprxkanne yueOHOT0 MaTepuasa
Tpuronomerpuyeckue VYpaBHeHue cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg X = a.

YpaBHEHUS U HEPABEHCTBA

PemeHne TpPUrOHOMETPUYECKMX YPAaBHEHHM OCHOBHBIX THIIOB: IPOCTEHILIHE
TPUTOHOMETPUYECKNAE YPAaBHEHHUs, CBOJSIIMECS K KBAJpPaTHBIM., PpEIIAEMbIe
Pa3IoKEHUEM Ha MHOKHUTEIIU, OJTHOPOHBIE.

[Ipocreiilre TPUroHOMETPUYECKHE HEPABEHCTBA

KOM6I/IHI/IpOBaHHOe 3aHATHC

Coneprxanne yueOHOTO MaTepuana
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Tema 3.6 Pemenue 3anpau.
OCHOBBI TPUTOHOMETPHH.
Tpuronomerpuueckue

byHKIIIN

ITpeoOpaszoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. Pemenue

TPUTOHOMETPUYECKHX YPAaBHEHUH M HEPABEHCTB B TOM YHCJIE C UCIIOJIb30BAHUEM
CBOWCTB (pyHKLUH

KomMb6unmnpoBanHoe 3aHsTue.

KontponbHas padota 2
Pa3nen 4. [IpousBoanas u 50
nepBoodpa3Hasi QyHKIMH
Tema 4.1 [Tonstre | Conepkanue yueOHOTO MaTepuana
npousBoaHou. ®opmynsl U | [Ipupamenne aprymenta. llpupamenune ¢ynkuuu. 3amadd, TPUBOIAIINE K
npaBuiia MOHATHIO MPOU3BOAHOMN. OrmpeneneHue MPOU3BOJHON. AJNTOPUTM OTHICKAHUS
muddepeHIIpPOBaHUS npousBoiHOM. Dopmynsl quddepenuuponanus. [Ipasuna guddepenunpoBanus
KomOuHHMpOBaHHOE 3aHATHE 8
Tema 4.2 [TIloustue o | Comepkanue yueOHOro MaTepuaia
HENPEPBIBHOCTH DYHKUMH. | [[onsTHe HenpepblBHON (QyHKiuu. CBolicTBa HenpepbiBHOW (yHKIMH. CBA3b
Merox uuTepBanos MEXKAY HENPEpPBIBHOCTBIO U AU (depeHIUpyeMOCTbI0 (DYHKIMUM B TOUKE.
ANTOpUTM pellIeHNs HEPaBEHCTB METOJIOM MHTEPBAJIOB OK 01, OK 03, OK
Komb6uHMpoBanHoe 3aHsdTHE 8 04, OK 06, OK 07
Tema 4.3 Copep:xanue yueOHOTO MaTepuana IIK1.3,2.3
I'eomeTpuyeckuii u | 'eoMeTpuyeckuii CMBICT MPOU3BOJAHOM (QYHKIMU — YIJIOBOH KO3 (UIMEHT
buznyeckuit CMBICTI | KacaTeJbHOM K rpaduKy (pyHKIMU B TOUKE. YpaBHEHUE KacaTelabHOU K rpaduky
IIPOU3BOHOU GyHKIUU. AITOPUTM COCTaBJIEHUSI ypaBHEHUS KacaTelbHOM K rpaguKky QpyHKIUN
y=f(x)
KomOunupoBaHHoe 3aHATHE 4
Tema 4.4 MonoronHocTh | CozmepikaHue yueOHOTo MaTepuana
(GYHKITHIH. Touku | Bo3pacranue u yObIBaHUE (YHKIUH, COOTBETCTBHE BO3pACTaHMs M YObIBAaHHS
JKCTpEMyMa (GYHKIMK 3HAKY MPOW3BOJHON. 3amaun Ha MAaKCUMYM M MHUHUMYM. AJTOPUTM
UCCle0BaHus (YHKIIMM U TOCTPOEHHUS ee TpaduKa ¢ HTOMOIIbIO MPOU3BOAHOMN
KomOunupoBanHoe 3aHsATHE 4

Copepxanne yueOHOTO MaTepuana
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Tema 4.5 HWccnenoBanue
GyHKIMH W TOCTpOECHHE
rpaduKoB

HccnenoBanue (pyHKIIMM HAa MOHOTOHHOCTB M TOCTPOEHHE IpauKOB

Komb6unupoBanHoe 3ansrue

Tema 4.6 HaubGombpiee u
HauMEHbIIIEE 3HAYEHUS

byHKIUA

Copepxanue yueOHOro MaTepuana

Haxoxzaenue HanOoJbIIero U HaUMEHBIIETO 3HaueHUN (YHKIUH, MOCTpOCHHE
rpadUKOB ¢ UCIOJIB30BAHUEM arIapaTa MaTeMaTHYECKOro aHaIn3a

KoMOuHMpOBaHHOE 3aHATHE

Tema 4.7 HaxoxneHue
ONTUMAJBFHOTO PE3ybTaTa
C HOMOIIBIO MPOU3BOIHOM
B IIPAKTHUYECKHX 3aJa4ax

Ilpogheccuonanvno-opuenmuposannoe cooepoicanue (cooepotcanue
HPUKTIAOHO20 MOOYIs)

Haumenrbiee 1 Hanboblee 3HAYEHNE (bYHKI_II/II/I

HpaKTI/IquKOC 3aHATUC

Tema 4.8 IlepBoobOpasHas
byHKINN. [IpaBuiia
HaX0XICHUSA
epBOOOPA3HBIX

Coneprxanue yueOHOro MaTepuasia

O3HakoMJICHHE C TOHATHEM HHTErpayia u rnepBooOpasHoi mius GyHkmun y=f(x).
Pemenne 3amad Ha CBsI3p NMEPBOOOPA3HON M €€ MPOW3BOIHON, BBIYHUCIICHHE
nepBooOpazHor st aaHHOW (yHkuuu. Tabnuma dopMmyn A HaxXOXKICHUS
nepBooOpasHbiX. M3yueHue mpaBuiia BEIUMCICHHSI IEPBOOOPA3HON

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 4.9 ITnomans
KPUBOJIMHEHHOMN Tpanenuu.
®opmyna  HerootoHa —
JleitOHuna

Copepxanne yueOHOTO MaTepuana

3anauyu, TpUBOJAIIME K TMOHSATUIO ONpPENEICHHOIO MHTErpaja — O BBIYUCICHUU
IJIOIIAAM KPHUBOJMHENHHOM Tpanenuu. lloHsaTue onpenen€éHHOro uHTErpana.
['eomerpuueckuii 1 (U3MUECKHUI CMBICT OMpPENEIeHHOTO MHTerpana. dopmya
Herotona — JleitOnuna.

Pemenne 3ajau Ha NpUMEHEHHE MHTErpana Jyuisl BBIYMCICHHUS (PU3MUECKUX
BEJIMYUH U IUIOUIa/IeH

KOM6I/IHI/Ip0BaHHOe 3aHATHC

Tewma 4.10 Pemenne 3amau.
[IpousBoHas u
nepBoooOpa3Has QyHKIUU.

Conepxkanue yaeOHOro MaTeprania

@opmynsl U mpaBwia auddepenuupoBanus. MccnenoBanue QyHKIUI C
MOMOIIBIO TTPON3BOIHON. Hanbosbiiee 1 HauMeHbIlee 3HaueHUs! (PYHKITUH.
Beruucnenue nepsooOpasHoii. [Ipumenenue neppooopasHoit

KOM6I/IHI/IpOBaHHOe 3aHATHC

KonTponbhas padora
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Pa3nea S.
MHOrorpaHHUKH W TeJja
BpallleHUusl

34

Tema 5.1 [Ipuzma,
napasuiesenumne], KyoO,
NUpaMuJia U UX CEUEHUs

Copepxanue yueOHOro MaTepuana

[Ipu3ma (HakiOHHAs, MpsAMas, MpaBuiibHas) U e€ snmeMeHThl. [lapannenenumnen.
CaoiicTBa npsimoyrosipHoro napamienenunena. Kyo. [Tupamuna u e€ 21eMeHTHI.
[IpaBunbHas nupamua

KomOunupoBanHoe 3aHsTHE 8
Tema 5.2 IlpaBunshbie | Conepikanue yueOHOro MaTepuaia
MHOTOTPAaHHMKM B )KM3HM | [Imomagpr  MOBEpXHOCTH  MHOTrOrpaHHuKoB.  [Ipocreiimme  komOuHaUUU
MHOTOTPaHHUKOB. BbIUMCIIEHHE 3JIeMEHTOB MPOCTPaHCTBEHHBIX Guryp (pédpa,
nuaroHainu, yriel). [IpaBuiibHbIe MHOTOTpaHHUKA
KoMOuHMpOBaHHOE 3aHATHE 4
Tema 5.3 Ilpogpeccuonanvno-opuenmuposannoe cooepicanue (cooeporcanue
[unuHIap, KOHYC, AP U UX | HPUKIAOHO20 MOOYIs)
cedyeHus Hununaap, xonyc, chepa u map. OCHOBHbIE CBOHCTBA MHPSIMOTO KPYrOBOTO
LWINHApA, TNPSAMOro KPYroBoro konyca. M3o0pakeHue Tes BpalieHHs Ha
wiockoctu. [lpencraBnenne o0 yceu€HHOM KoHyce. CeueHMs KOHYyca
(mapannenbHOE OCHOBAHUIO M IPOXOJISIIEE Yepe3 BEPIINHY), CEUEHUsI IIMINHIPA
(mapannenbHO U NEPIEeHIUKYIISIPHO OCH ), CEUeHUSIX 1apa. Pa3zBépTka nuauHapa U
KOHYyca
[IpakTnueckoe 3anaTue 4
Tema 5.4 OO0wvembl u | CozpepikaHue yueOHOTo MaTepuana
IUIOINAAM  TOBEPXHOCTEH | OObeM mpsiMoyrojpHOro napamienenunena. Oovem kyba. OObembl MpsiMoOi
Tl pU3MBbl U IIHHAPA. OO6beMbl mupaMuabl U KoHyca. O0beM mapa
KoMOuHMpoBaHHOE 3aHsTHE 6
Tema 5.5 IIpumepsl | Ipogheccuonanvno-opuenmupoeannoe cooepicanue (codepircanue

CUMMeETpHUI B ipodeccuu

HPUKTIAOHO20 MOOYI)

OK 01, OK 04,
OK 06, OK 07
IIK1.3, 2.3
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[ToHATHE O CUMMETPUU B IPOCTPAHCTBE (LIEHTpaibHAasl, OCEBasl, 3epKajIbHAs).
O06o00muieHne TpeACTaBICHUN O MPaBHJIBHBIX MHOTOTPaHHUKAX (TeTpa’ip, KyoO,
OKTaxJIp, 10JEKadp, UKOCAIP).

[Tpumepsl cummeTpuii B mpodeccun

[IpakTyeckoe 3aHsATHE 4
Tema 5.6 Pemenne 3amau. | Comepikanue ydeOHOro Marepuasia
Muororpansuki 1 Tena e ey IUIOLIA/IM TOBEPXHOCTU MHOI'OTPAHHUKOB U TEJl BpallleHUs
BpatieHuA KomOunupoBanHoe 3aHsTHE 4
Kourposnbhast pabora 2
Paszgen 6. Crenmenm un 42
KOPHH. Crenennas,
NoKa3aTeIbHast u
Jorapupmuyeckast
byHkuun
Tema 6.1 Crenennas | Conepikanue ydeOHOro Marepuasia
Qynkuus, ee CBOWCTBA. | [[omsiThe KOPHS N-0i CTENEHU U3 IEUCTBUTEIBHOrO ynciia. DyHKIUU Y = ’{/i ux
IIpeobpazoBanme cBoiictBa M rpaduku. CpoiicTBa KopHS n-oii creneHu. IIpeoOpasoBanue
BBIPOKCHUH C KOPHAMH N- | gppallMOHATBHBIX BHIPAKEHUH
Ol CTENeHH Komb6uHMpoBanHoe 3aHsdTHE 4 OK 01, OK 02, OK
Tema 6.2 CgnoiictBa | ConmeprkaHue yueOHOTro MaTepuaa 03, OK 05, OK 07
CTETNIEHM C palUOHANLHBIM | [IoHATHE CTEeNeHH C paluOHalbHBIM IoKazarenaeM. CreneHHble (QYHKUIHH, HX IIK1.3, 2.3
u JICUCTBUTEIILHBIM | CBOWCTBA U TPAaPUKU
MOKa3aTeNsIMU KomOunupoBaHHoe 3aHsATHE 6
Tema 6.3 Pemenue | Conepxanue yueOHOro MaTepuana
UppalvOHAIbHBIX PaBHOCHJIBHOCTE MPPALIMOHATIBHBIX YPABHEHUN. METObI NX PEIICHUS
ypaBHEHUI KoMOMHMPOBAHHOE 3aHATHE 4

Tema 6.4 Iloka3arenbHas
¢yHkuus, ee CcBoiicTBa.
[Toxa3zaTenbHbIe

YpaBHEHMSI U HEpaBEHCTBA

Conepxkanue yaeOHOro MaTepuaia

Cremnenp ¢ MMPON3BOJIbHBIM JIENCTBUTEIIBHEIM IIOKa3aTelIeM. OHpeI[eJ'ICHI/IC
MMOKa3aTeIbHOM (bYHKI_II/II/I H ¢¢ CBOHCTBA. 3HAKOMCTBO C IMPUMCHCHUCM
MMOKa3aTeIbHOM (bYHKI_II/II/I. Pemienne moka3aTeabHBIX ypaBHeHI/Iﬁ MCTOAOM
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YPaBHHUBAaHMS  IOKas3aTeled, METOJOM BBEJICHUS HOBOW IEPEMEHHOM,
(GyHKIMOHATBHO-TpaQUUECKIM METOZIOM. Pelenne nokasarenbHbIX HEpaBEHCTB
KomOunupoBanHoe 3aHsTHe 6
Tewma 6.5 Jlorapudm uncna. | Coaepikanue ydeOHOro Marepuasia
CaoiicTBa JiorapudmMoB Jlorapudwm uucna. Croiictsa jgorapudmoB. Oneparus JorapuGMUpPOBaHUS
KomOunupoBanHoe 3aHsTHE 6
Tema 6.6 | Comepxkanue yueOHOTO MaTepuaia
Jlorapudmuueckas Jlorapudmuueckast QyHKIus u ee cBoiictBa. lloHsATHE NOrapupMHUIECKOrO
(GyHkuusA, ee CBOWCTBA. | ypaBHeHus. Ormepanusi MOTEHIHMPOBAaHHS. TpPH OCHOBHBIX METOJA DEIICHHUS
Jlorapudgmuueckue JorapuMHUUECKUX  YpaBHEHHMH:  (QYHKUMOHAIbHO-TpaUUYECKUil,  METoA
ypaBHEHMs, HEpAaBEHCTBA MOTEHIIUPOBAHMSI, METOJ] BBEACHHS HOBOW mepeMeHHOW. Jlorapudpmuueckue
HEpaBEHCTBA
KomOunupoBanHoe 3aHsTHE 6
Tema 6.7 Jlorapudmsl B | IIpogheccuonanvrno-opuenmuposannoe cooepircanue (cooeporcanue
IIPUPOJIE U TEXHUKE NPUKIAOHO20 MOOYA)
[Ipumenenue norapudma. Jlorapupmuueckas cnupaas B mnpupone. Ee
MaTeMaTHYeCKue CBOMCTBA
[IpakTnueckoe 3anaTne 4
Tema 6.8 Pemenue 3anau. | Conepkanue yueOHOro MaTepuaia
Crenennas, nokaszatenbHas | CTeneHHas1, mokas3arenbHas U jorapudmudeckas GyHkuuu. Pemenne ypaBHeHni
" norapudmudeckas | KoMOMHUPOBAHHOE 3aHSTHE
yHKIMH KonTtponbHas pabora 2
Paznen 7. DiiemMeHTHI 32
TeOpUH BePOSITHOCTEH M
MaTeMaTH4eCKOM
CTaTHCTHRH OK 02, OK 03, OK 05
Tema 7.1 CoOsiTue, | Conepxanue yueOHOro MaTepuasia ITK1.3, 2.3
BEPOSITHOCTD coObITHA. | COBMECTHBIE W HECOBMECTHBIC COOBITHS. TeopeMbl O BEPOSTHOCTH CyMMbI
Cnoxenne M YMHOXXEHME | COOBITUH. YCJIOBHAas BEPOSTHOCTb. 3aBUCHMBIC M HE3aBUCHMBIC COOBITHSI.
BEPOSITHOCTEMN Teopembl 0 BEpOSITHOCTH MPOU3BEICHUS COOBITUI
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KoMOuHMpOoBaHHOE 3aHATHE

Tema 7.2 BeposATHOCTH B
npodhecCHOHATBHBIX

Ilpogheccuonanvno-opuenmuposannoe
HPUKTIAOHO20 MOOYIs)

cooepiicanue (codepircanue

3aJadyax

OTHOcHUTENIBHA YacToTa CO6BITI/IH, CBOMCTBO €€ YCTOﬁqHBOCTH. CraTtuctudeckoe
OIIPECACIICHUE BEPOATHOCTH. OI_IeHKa BEPOATHOCTHU COOBITHS

[IpakTHueckoe 3aHsTHE 6
Tema 7.3 Huckpernas | Conepkanue yueOHOTO MaTepuana
Cily4yanHas Bean4nHa, | Bunel ciydalinpix BenuuuH. OnpeneneHue AUCKPEeTHOW CIy4aliHOM BEJIMYMHBI.
3aKOH €€ paclpenesIeHus 3aKOH pacupeleNeHus JUCKPETHOW ciay4yailHOW BenuuMHbl. Ee uucioBble
XapaKTEPUCTUKU
KomOuHMpOBaHHOE 3aHATHE 6
Tema 7.4 3amauu | Coaeprkanue yueOHOTO MaTepuaia
MaTeMaTU4eCKOi [lepBuuHas 00paboTKa CTaTUCTUYECKUX JaHHBIX. UHMCIIOBBIE XapaKTEPUCTHKU
CTaTHCTHUKH. (cpennee apudmernueckoe, Menuana, pasmax, aucnepcusi). Pabora ¢ tabmumamuy,
rpadukamu, JuarpaMmmamu
KomOuHMpOBaHHOE 3aHATHE 4
Tema 7.5 OnemeHTsl | Bunbl coObITHI, BEpOSITHOCTH COOBITUH. ClI0KEHNE U YMHOKEHUE BEPOSTHOCTEH.
TEOpUU BEpOSTHOCTEN U | JlMCKpeTHas ciydaliHas BEIMYMHA, 3aKOH €€ paclpeleleHus. 3aJadu
MaTeMaTU4YeCKOMN MAaTeMaTUYECKON CTaTUCTUKH.
CTaTUCTHKU KourposnbHas pabora 2
KoncyabTanun 8
IIpome:xxyTounasi arrecranusi (JK3aMeH) 6
Bcero: | 232
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3. YcioBus peajn3anuu nporpaMMbl 0011e00pa3oBaTelbHON JUCHIUILITHHbBI

3.1. las peaqu3anyu NporpaMMmbl JMCUMILNIMHBI JOJKHBI ObITH MPeLyCMOTPEHbI
cjeaymonue cnenuajJbHble nomemenusi: Kabuner marematuku
Oo6opynoBanne yueOHOro kadbunera (J1adoparopuu):
Pabouee mecTo npenoaBaress;
pabourie MecTa 00yJarOIMXCs CTEHJIbI U TIAKaThl, OTPAKAIOIIUE COCPKAHHUE
pabounx y4yeOHBIX MPOTPAMM I10 MPEAMETAM,
DO0PsI oTpakaromue cogepxanue pabounx yueOHbIX MPOrpamMm
TexHuveckue cpeacTsa 00y4eHus :
HOYTOYK;
MYJIBTUMEIUNHBIN ITPOEKTOP;
TEJIEBU30p;

3.2. UudopmannoHHoe odecneyeHHe peajn3anu NporpaMmbl
3.2.1 OcHOBHBIE IEYaTHBIC U3TaHUS

1. Mep3nsaxk A.I., Homuposckuii M.A., IlomsxkoB B.M.; mox penakuueit
[Tononbckoro B.E., Marematuka. AnreOpa ¥ Hayajga MaTEMaTHYECKOTO aHaluM3a,
AxuuonepHoe O6mectso “U3narensctBo “IIpocBemenue™, 10 u 11 knacc, 2022

2. Mep3nsk A.I'., Homuposckuit I.A., IlomaxoB B.M.; moa penakuuei
[Tonponwsckoro B.E, Maremaruka. ['eomerpusi, Akunoneproe OO0miectBo “H3narenscTBo
“ITpocBemienne”, 10 u 11 knacc, 2022

HNnTepHer-pecypcesl

1. Bcepoccuiickue nntepueT-onmumnuansl. - URL: https://online-olympiad.ru/ (. -
TekcT: IIEeKTPOHHBIN.

2. Enunas  xomekiusi 1mHQPPOBBIX oOpasoBartenbHBIX pecypcoB. - URL:
http://school-collection.edu.ru/ - TekcT: 3JEKTPOHHBIH.

3. Undopmarmmonnas cucrema «EqumHOe OKHO HdOCTynma K 00pa3oBaTEIbHBIM
pecypcamy». - URL: http://window.edu.ru/ - Tekct: 31eKTpOHHBIN.

4. Hayunas snextpoHHas oumOmmoteka (HOB). - URL: http://www.elibrary.ru -
TeKCT: 2JIEKTPOHHBIN.

5. OtkpeiThiii KOIEeK. Matemaruka. - URL: https://mathematics.ru/ - Teker:
3JIEKTPOHHBIM.

6. IMosTopum martematuky. - URL: http://www.mathteachers.narod.ru/ - Tekcr:
3JIEKTPOHHBIM.

7. CripaBOYHHUK o MaTE€MaTHKE JUTS IIKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm/ - TekcT: 3eKTPOHHBIIA.

8. Cpennsist MmaTeMaTHueckast MHTepHeT mkoia. - URL: http://www.bymath.net/ -
TeKCT: 2JIEKTPOHHBIN.

9. ®denepanbubiii mopTan «Poccuiickoe oopazoBanue». - URL: http://www.edu.ru/
- TekcT: 3NEKTPOHHBIM.
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10. denepanbHblil EHTP MHPOPMAITMOHHO-00PAa30BaATEIbHBIX PECYPCOB. -
URL.: http://fcior.edu.ru/ - TexcT: 3JIeKTPOHHBIH
11. https://educont.ru/courses/list?searchGrades=12&subjects=29ealc92-

b561-46dc-bf6c-91d6ca7cdb7a&isCok=true — rudpoBoit 06pa3oBaTeIbLHBIA KOHTCHT

4, KoHTpoJIb U OlleHKA pe3yJIbTATOB 0CBOEHMs 00111e00pa30BaTeILHOM

JTUCIHHUILIHHBI

KOHTpOJIb H OLE€HKA pPC3yJIbTaTOB OCBOCHHIA O6IH€O6p330BaTeHLHOﬁ AU CTTUITIINHBI

PACKPBIBAIOTCA YCPC3 NUCTUINIMHAPHBIC PC3YJIbTAThI, HAIIPABJICHHLIC Ha q)OpMI/IpOBaHI/Ie

O6HII/IX u HpO(l)eCCI/IOHaJ'IBHBIX KOMHeTeHHI/Iﬁ mo pasaciiaMm MU TEMaM COACPIKAHHA

yueOHOro MaTepHana.

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

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

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 I1-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

Oob6masi/mpogeccuoHanbHAS Paszngen/Tema THn oLeHOYHBIX
KOMIIeTE€HIUSA MepONPUsITHUSI

OK 01. Beibupats criocoObl P 1, Tema 1.1, 1.2, 1.3 TI-0/c%, 1.4, 1.5, TectupoBanue
peleHus 3a1a4 16 YceTHBI onpoc
npoQeCCHOHANLHOM P2, Tembt 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | \aremarnueckuii
exreLHOCTH P 3, Towst 3.1,32, 3.3 ok, 34 uicrant
TIpUMCHHUTCIIEHO P 4, Tembi 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | VInAMBALyaIbHAs
K pa3JIMYHbIM KOHTEKCTaM T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSTEIIbHAs

P 5, Temsr 5.1,5.2 pabora

P 6, Temn1 6.1, 6.2,6.3,6.4, 6.5, 6.6, [IpencraBnenue

6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yJIbTaTOB

MPaKTUYECKUX padoT
3aiuTa TBOPUYECKHUX
pabor

3amura
VHTUBHTyaJIbHBIX
IPOEKTOB
KonTtponbHas pabora

BBITIOJIHEHU S 3a/1a4

6.7 I1-0/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P 12, Tewst 12.1, 12.2, 12.3, 12.4 Brmossenye

P 13, Temsr 13.1,13.2,13.3, 13.4, 13.5 | CaMCHAHONHRX

T-o/c, 13.6 3ajaHnn

P 14, Temur 14.1, 14.2, 14.3, 14.4, 14.5

IT-o/c, 14.6
OK 02. Ucnonn30BaTh P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 | TectupoBanue
COBPEMEHHBIE CPEACTBA P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 1I-0/c, | Vcruslii oIpoc
MOXCKa, aHaIn3a U 2.6 MareMaTU4eCKUi
HETEpIPETAIN P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 MKTaHT

P4, Temr14.1,4.2,4.3,4.4,4.5,4.6,4.7
HHGOpMALKH, B M-o/c, 4.8, 4.9, 4.10, 4.11 WH B yanbHas
nH(pOpMaITMOHHBIE PS5, Temn 5.1,5.2 CaMOCTOSTEIIbHAS
TEXHOJIOTUM 1A P 6, Temsn! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, pabora

3 [pogpeccuonanvhoe-opuenmuposantoe cooepicanue
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npodeccnoHaTbHOM
ACATCIIbHOCTHU

P7, Temm 7.1,7.2,7.3,74,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

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

IIpencrasnenue
pe3yabTaToB
MIPaKTUYECKUX padoT
3aiuTa TBOPUYECKUX

P9, Temr19.1,9.2,9.3,9.4,9.5 pa6oT
P 10, Temnr 10.1, 10.2, 10.3, 10.4 Sammra
P11, Temsr 11.1,11.2, 11.3 IT-o/c, HEH B YATHHBIX
11.4,11.5, 11.6 IT-o/c, 11.7 DOEKTOB
P12, Temsr 12.1, 12.2, 12.3, 12.4 Kp 5
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 | O1TPO/IRHAA paboTa
M-o/c. 13.6 Brimonnenune
P 14, Tems! 14.1, 142, 14.3, 14.4, 14.5 | K3aMCHAIMOHHBIX
M-o/c, 14.6 3afaHuH
OK 03. IitanupoBats u P1,Temal.1,1.2,1.31I-0/c,1.4,1.5,1.6 | TecrupoBanue
peanmsoBsiBath codctennoe | P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 I1-0/¢, | YcrHbiii ompoc
npodeccnoHabHOE U 2.6 Maremaruueckuii
IMHOCTHOE DA3BITHC P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 MKTAHT
p ’ P4, Tems1 4.1,4.2,4.3,4.4,4.5,4.6,4.7
P APUHUMATEITHECKYIO T-o/c, 4.8, 4.9, 4.10, 4.11 NunuBuayanpHas
IEeITEIbHOCTD B P 5, Temsi 5.1, 5.2 CaMOCTOATENbHAS
npodeccHoHabHOM chepe, P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, pabora
HCII0JIB30BATh 3HAHUS 10 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 IIpencraBnenne
(hMHAHCOBOMW I'PaMOTHOCTH B P7, Temnt 7.1,7.2,7.3,7.4,7.5,7.6, pE3yNbTaTOB

PA3JIMYHBIX ) XU3HCHHBIX
CUTyalusiax

7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

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

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 I1-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

IPAKTUYECKUX padoT
3aiuTa TBOPUYECKUX
pabot

3amura
WHIMBUyaTbHBIX
IPOEKTOB
KonTtponbHas pabora

P 13, Tems: 13.1, 13.2, 13.3, 13.4, 13,5 | CrionHene
-o/c. 13.6 9K3aMeEHAIMOHHBIX
P 14, Temsl 14.1, 14.2, 14.3, 14.4, 14.5 | 33AaHAH
IT-o/c, 14.6
OK 04. 3ddexTuBHO P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 | TectupoBanue
B3aMMO/ICHCTBOBATH U P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 I-0/¢, | YcTHbIii ompoc
paboTaTh B KOJUIEKTHBE U 2.6 MaremaTuueckui
KOMaHIe P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 MKTAHT
P4, Temr14.1,4.2,4.3,4.4,4.5,4.6,4.7 -
II-o/c, 4.8, 4.9, 4.10, 4.11 HAUBHIyaJIbHA
P35, Temsr 5.1,5.2 CaMOCTOATENIbHAS
P 6, Temsi 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, pabora
6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 IIpencrasnenue
P7, Temm 7.1,7.2,7.3,74,7.5,7.6, pe3yabTaTOB

7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14, 7.15, 7.16, 7.17

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

MPAKTUYECKUX paboT
3amuTa TBOPUYECKHUX
pabort
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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, 12.4

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

3amura
WHIUBUTyaTbHBIX
MIPOEKTOB
KonTponbHas padora

Brimonnenue
II-o/c, 13.6 9K3aMCHAIIMOHHBIX
P 14, Temnr 14.1, 14.2, 14.3, 144, 14.5 .
3aJaHul
IT-o/c, 14.6
OK 05. OcyiecTBasTh P1,Temal.1,1.2,1.31I-0/c,1.4,1.5,1.6 | TecrupoBanue
YCTHYIO U TUCbMEHHYIO P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/c, | VcrHblii onpoc
KOMMYHHUKAIAIO Ha 2.6 MaremaTuyecKuit
P 3, Tems! 3.1, 3.2, 3.3 IT-o0/c, 3.4
rOCy/IapCTBEHHOM SI3BIKE P4 Teri Al 42 43 4.4 45 4.6. 47 JIUKTAHT
Poccuiickoit enepanuu ¢ - O’ e 4.8 4'9’ 4'16 411 | Vunusunyanshas
y4eToM 0coOeHHOCTEeH Ps, "11"eML,1 5_1: 59 ’ CaMOCTOSTEIbHAS
COLMAIBHOTO ¥ KyJIBTYPHOTO | P |, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4,1.5, 1.6 | pabora
KOHTEKCTa P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 I1-o/c, | IlpencraBnenue
2.6 pe3ysabTaToB

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

P4, Teme1 4.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temnr 5.1,5.2

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

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

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 I1-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2, 12.3, 12.4

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

P 14, Temnr 14.1, 14.2, 14.3, 144, 14.5
IT-o/c, 14.6P 9, Tems1 9.1, 9.2, 9.3,
9.4,9.5

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

P 14, Temnr 14.1, 14.2, 14.3, 144, 14.5
IT-o/c, 14.6

MPaKTUYECKHUX paboT
3anuTa TBOPYECKHUX
pabort

3amura
WHIUBUTYaTbHBIX
MIPOEKTOB
KonTponbhas padbora
Brimonnenue
9K3aMCHAIIMOHHBIX
3aJaHuM

OK 06. ITposBasTh
rpakTaHCKO-

MaTpUOTUYCCKYIO IMO3UIUIO,

P1,Temal.1,1.2,1.311-0/c,1.4,15,1.6
P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 Il-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

TectupoBanue
VYeTHbII onpoc
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JIEMOHCTPHPOBATH
OCO3HAHHOE IOBEAECHHUE HA
OCHOBC Tpal[I/IL[I/IOHHbIX
00IIIEYETIOBEYECKUX
LIEHHOCTEMN, B TOM YHCJIIE C
Y4ETOM TapMOHH3AIHH
MEXHalMOHAIbHbIX U

P7, Temm 7.1,7.2,7.3,74,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

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

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

MaremaTudeckui
JHUKTaHT
NupuBunyanbHas
CaMOCTOSTEIbHASL
pabora
[IpencraBnenue
pe3yJIbTaTOB

MEXPETUTHO3HBIX MPaKTHYECKUX padoT

OTHOIICHUH, TPUMECHSTh 3amuTa TBOPUYECKHUX

CTaHJapTHI pabot

AQHTUKOPPYILIUOHHOTO 3amura

MTOBE/ICHUS WHIBUIYaIbHBIX
IIPOEKTOB
KonTponbnas pabora
Brimonxenue
9K3aMEHAIIMOHHBIX
3aaHUuN

OK 07. CoxeticTBOBaThH P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 | TectupoBanwue

COXPAHEHHUIO OKPYKAIOIIEit P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 11-0/c, | VcrHblii onpoc

Cpelibl, pecypcocOepekeHHIO, 2.6 MaremaTuueckui

IPHMEHSTE SHAHHS 06 P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 MKTAHT

P4, Teme1 4.1,4.2,4.3,4.4,4.5,4.6,4.7

W3MEHEHUHU KIIUMaTa, T-o/c, 4.8, 4.9 4.10, 4.11 NnnuBuayanbHas

MIPUHIIMITBI OEPEKITUBOTO PS5, Tems 5.1,5.2 caMoCTOsITeNIbHAs

NpoU3BOACTBA, 3GHEKTHBHO | P 6, Temsi 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, pabota

JICUCTBOBATH B 6.7 I1-0/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 IlpeacraBnenne

YPE3BBIYANHBIX CUTYAIUSIX P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6, pe3yabTaToOB

7.7 1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2,12.3, 12.4

MPaKTUYECKUX padoT
3aiuTa TBOPUYECKUX
pabor

3amura
VHTUBHTyaJIbHBIX
IPOEKTOB
KonTtponbHas pabora

P 13, Tempr 13.1, 13.2, 133, 13.4, 13,5 | CPmo/Henue
H'O/C, 136 3K3aMteaHI/IOHHBIX
P 14, Tems 14.1, 14.2, 14.3, 14.4, 14,5 | 33/aHAHA
IT-o/c, 14.6
IIK 1.3. Ocywecmenamo P1-4,6,7, 11,13, 14 I1T-o/c [IpencraBnenue
KOHmMpOJ/tb UCNOJIHEHUA pe3yabTaTOB

00Kymeum03 6 op2anuszauuu,
6 mom uuciue c
UucnoJjib3zoeanuem
asmomamu3upoeannbvlx
cucmem

MPaKTUYECKUX padoT
3ammra TBOPUECKUX
pabot

3amura
WH/IMBUTYaTbHBIX
IIPOEKTOB
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KonTtponsHas pabora
Brmonnenue
9K3aMCHAIIMOHHEIX
3aJaHui

IIK 2.3. Ocywiecmenamo
meKyujee xpanenue, yuem u
UCRnOJIb306aAHUE Oel
(0oKymenmoe)

C 1nenbl0 KOHTPOJIE M OLIGHKM pEe3yJIbTaTOB TMOATOTOBKA M Yy4€Ta HWHJIMBHUIYAIbHBIX
00pa3oBaTeNbHBIX TOCTHKCHUIH 00YyJarOIIMXCS IPUMEHSFOTCS

— BXOJHOM KOHTPOJIb;

— TEKYIIHI KOHTPOJIb;

— pyOEKHBIN KOHTPOJIb

— UTOTOBBIN KOHTPOJIb

BxoaHo# KOHTPOJIb

Haznauenue BXOJHOTO KOHTPOJISI COCTOMT B IPOBEPKE YPOBHS Pa3BUTHUS (PU3NYECKUX KAuECTB
00yyYaroImuxcs 1 ero roTOBHOCTH K BOCIPUSATHIO M OCBOCHHUIO yUeOHOro MaTepuaia. BxoaHoi KOHTpoIIb
MPOBOJUTCS B (HOpME TECTHPOBAHHUS.

Texkylmuii KOHTPOJIb PE3yIbTaTOB MOJIrOTOBKH OCYIIECTBIISIETCS IperoiaBaTesieM B Ipolecce
IIPOBEJICHUS IPAKTUYECKUX 3aHATHH, a TAKXKe BBIITOJIHEHUS UHANBUYAJIbHBIX JOMAITHUX 3aJaHUil.

Texymuii koHTponb obecrieuuBaeT Uil OOy4aroIIMXCs CTUMYJIUPOBAaHME CHCTEMAaTUYECKOH,
CaMOCTOSITEJIbHOM M TBOPYECKOM Y4YeOHOH MEsTeNbHOCTH; KOHTPOJIb W CaMOKOHTPOJIb Y4e€OHBIX
JIOCTIDKEHUM W MX PpEeryjsipHyl0 U OOBEKTUBHYIO OILICHKY; PpalUOHAJIbHOE U pPaBHOMEPHOE
pacnpezenieHue yueOHON Harpy3Ku B TEUEHUE CEMECTPA; BOCIIUTAHUE OTBETCTBEHHOCTH 32 PE3YJIbTaThl
CBOEro y4eOHOro Tpyza.

Texymuii KoHTposib oOecneuMBaeT Uid IpernojaBaTesiell MoBblIeHHE 3((HEKTUBHOCTU
pa3nuyHbIX (HOpM yUeOHBIX 3aHATUH; pa3pabOTKy HEOOXOIUMBIX YUeOHO-METOJANYECKHX MaTepHajioB
JUIsl y9eOHBIX 3aHSATUH M CaMOCTOSITENHHOW pPaOOThI 00YyYarOUIUXCs; HEMPEPHIBHOE YIIPaBICHUE
y4eOHBIM ITPOLIECCOM;
00BEKTUBHOCTH OIICHKH YU4EOHBIX JTOCTHXKCHHI 00yUJaroIMXCcs U CBOET0 COOCTBEHHOTO TPY/Ia.

®opMaMu TeKylIIero KOHTPOJIS ABJISIOTCH:

- KOHTpOJb Ha YPOBHE KOJUIE)Ka (MOHUTOPUHI TEKYyILEeH aTrTecTaluu O0y4aroluXcs MpOBOAUTCS
€XKEMECSIYHO);
- Ha y4yeOHbIX 3aHATHUAX (TECTUPOBAHME, ONPOC).

PyOexHbIi KOHTPOJIb

Pe3ynbrarsl pyOexHOTr0 KOHTPOJISL UCHIOIB3YIOTCS /111 OLIEHKH JOCTHKEHHM
oOyyaromuxcs. B kKoHIle KakJj0ro cemecTpa BhICTABISIIOTCS OLEHKH. PyOesKHBINH KOHTPOJIb TOCTHXKEHU N
00y4aroIuXcsl OCYLIECTBIISETCS BO BpEMs [TPOBEJIEHUS 3a4ETOB, AU(PPEPEHIHPOBAHHBIX 3a4ETOB.

HTOoroBbiii KOHTPOJIb
Hrorosas oneHka kauecTna MOArOTOBKH BBIITYCKHUKOB OCYLIECTBIISIETCS B HAIIPABJICHUU - OLICHKA
KOMITeTeHIMI oOydarommxcs. [I[pomexxyTodnast arrectamus IpoBOIUTCS B (hopMe dK3aMeHa.

HpnMepHaﬂ TeMaTUKA HHIAUBUAYAJbHBIX IPOCKTOB 10 TUCHUIIIMHE
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. ApXHTeKTypa u MaTeMaTHKa.

. BBICTpBIiT cueT 6e3 KabKyIsITOpAa.

. BekToph!l u X mpuKiIagHas HaIpaBIeHHOCTh B TEOMETPUU U (PUBKKE.

. T'opon PocroB-Ha-/[oHy B KOMOMHATOPHBIX 33a4ax.

. Biusinue "rinaBHbIX yncen" Ha XapakTep 4esoBeKa.

. UcTopus xomnenxa B 3agadax (Pa3Butue noHATUS O YuCIE).

. Eaunble 3ak0HBI MaTeMaTHKHU, HCKYCCTBA U TIPUPO/IBI

. 3amoJIHeHHE MPOCTPAHCTBA MHOTOTPAHHUKAMHU.

WUnmo3un  Bocopusitus, win «Bcerma aM MBI BHIUM TO, YTO BHIUM.
10.MppanoHaabHOCTH B apXUTEKTYPE.

11. Moii ropos — MOst TOpAOCTh (UCTOPHS TOpoia B Iuppax)

12.Ucrionb30BaHne MaTEMAaTUYECKUX METOJIOB JIJISl OLIEHKH SKOJOTUYECKOTO COCTOSHUS
OKpYXKarolien cpeibl

13.KomOuHaTOpUKa - TIEPBEIH AT B OOJIBIITYIO HAYKY.

14. Moii ropon B iudpax.

15.Marematuka u quteparypa - ABa Kpbula OIHON KYJIbTYpHI.

16. IlpezenTanuu As U3y4eHUsE MAaTEMATHKHU.

17.IlpumeHeHne  CIOXKHBIX  TPOLEHTOB B JKOHOMHMYECKHMX  pacyerax
18.HapomoHnaceneHnue 1 mMporHO3bl pa3BUTHS MOETO POJIHOTO TOpoa.

19.CexpeThl UppaIlMOHATILHOCTH.

20.Cratuctuueckoe ucciieqoBanue "Mos rpymmna B quarpammax”

21.CraTucTHYECKOE HCCIIeIOBAaHNE yUeOHOTO 3aBEICHHUS.

22.9K0I0THYECKUH 3aJJaYHHUK.

23.D0oNbKIOpHBIE 3aa4H.

24.PacueTsl 111 peMOHTa KaOMHETA.

25.1ludpoBoit ananms cyned JroaeH.

26.Jluct Mebuyca — HEOXKUJAHHBII M 3araJloYHbI TOMOJOTUYECKUH OOBEKT.
27.251eMEHTBI TICUXOJIOTUH B MaTEMaTHUKE.

N e N N O
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