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Paccmotpeno u onobpeHo VTBEPXJIIAKO
Ha 3aceaHUH METOJAUYECKOH KOMUCCHHU 3amecTUTENL AUpeKTOpa

CCTCCTBCHHOHAYYHBIX JUCLHITJIHH
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ot 30 aBrycra 2023 r.
[Mpeacenarens MK

‘é A B.H. YepHubnuésa

\

Pabouas mporpamma ydeOHoi mucummumbbl «OYJ[.07 Maremaruka» pa3zpaboTaHa Ha
ocHoBe DenepaibHOTO TOCYJAPCTBEHHOTO 00pa3oBAaTENbHOTO CTaHIApTa CpexHero oOmiero
obpazoBanus (nanee — PI'OC COO) (Ne 413 ot 27.05.2012 1, ¢ U3MEHEHUSIMH U TOTIOTHEHUSIMH
ot 12.08.2022 Ne 732), Ha OCHOBE NMPUMEPHOH MPOrpamMMmbl 0O0IICO0pa30BaTEIHHON yU4eOHOU
mucnuruiniabl «bJ1.07 Marematukay aisi mpodecCHOHaNbHBIX 00pa30BaTEeNIbHBIX OpraHH3aINH,
pexomeHgoBaHHOW ~ DenmepanbHBIM  TOCYAAPCTBEHHBIM  OIOJDKETHBIM  YUPEIKICHUEM
JIOTIOJTHUTEIILHOTO poeCCUOHATHLHOTO o0Opa3oBaHus «UHCTHTYT pa3BUTHSI
npodeccuoHalibHOr0 0o0pazoBanus» (mpoTokosn Ne 14 ot 30 HosiOps 2022 1.), ¢ ydeTom
OcCHOBHOII 00pa30BaTEIILHOM MPOrpaMMBI CPEIHEro o0IIero oOpa3oBaHUsS (IIPOTOKOJI OT
18.05.2022 r. Ne 371), ¢ yuerom DenepasbHOro rocyIapcTBEHHOIO 00pa30BaTEIbHOIO
CTaHJapTa CpeaHero mnpodeccHoHaIbHOTO oOpa3oBaHus 1o crnenuanbHocTH  23.02.04
TexHUYECKasT IKCILTyaTalusl MOABEMHO-TPAHCIIOPTHBIX, CTPOUTENIBHBIX, JOPOKHBIX MAIIUH H

obopymoBaHus (IO OTPACisiIM) M YTB. MpUKa3oM MuHHCTepcTBa 00pazoBanusi u Hayku PO OT
23.01.2018 Ne 45

Opranu3anus-pa3paboTuuK: rocyJapcTBeHHoe OI0[uKeTHOe MNpodeccHoHAIbLHOE
o0pa3oBarteibHOe yupe:xkaeHne « KyHrypckuii KoJuie: arpoTexXHoJI0THil M yIpaBJIeHUsD)

CocraBuTenb.
O.B. BonkoBa, npernoaBaTenb MaTeMaTUKH

®.1.0., 101KHOCTh
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1. OBIAS XAPAKTEPUCTUKA PA}SO‘IEI‘/‘I INPOI'PAMMBbI
OBIIEOBPA3OBATEJIBHOU JUCHUIIJINHBI

OY.07 MATEMATHUKA

HA36aHUe ducuunﬂuubl

1.1. MecTo IucCHUILIMHBI B CTPYKTYype o0pa3oBareabHoil nporpammsl CIIO:

Oo6meoOpazoBatenpHas gucruuimaa  OVY]1.07 Marematwka — sBISETCS
00si3aTebHONM  4YacThi0  OOIIe00pa30BaTENBbHOTO  IUKIAa  00pa3oBaTeIbHOU
nporpammel B cootBeTcTBUM ¢ OPI'OC CIIO no cnemmansHoctu CIIO 20.02.04
[ToxapHas 6e30macHOCTD

1.2. Heau u mu1aHupyemble pe3yJbTaThl OCBOCHUS AUCHUIITHHBI:

Conepxanne mporpamMmbl  obmeodpazoBarensHol auctmmuinael OY]I. 07
MaremaTuka HampaBlIeHO Ha JOCTHKCHHE pe3ylIbTaTOB €€ W3YYCHHUS B
coorBercTBUM TpeboBanusimu PI'OC COO ¢ yueroM mnpodeccuoHaNbHOU
HanpasyieHHocTH OI'OC CIIO.



1.2.2. Ilnanupyemble  pe3yJIbTAaThl OCBOeHHsI 001Ie00pa3oBaTeIbHOM
aucUIJIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC
COO
Oco0oe 3HaueHue NUCUUIUIMHA UMEET NMpU (POPMUPOBAHUU U PA3BUTHUU
OK u IIK

Kon HaumenoBanue 001X KOMIIETEHIIMIA

OK 01.
Bri6upaTth crnocoObl perieHust 3a1ad npopecCHOHATbHON AeSITeIbHOCTU

MMPUMCHHUTCIILHO K pa3JIMYHbIM KOHTCKCTAM;

OK 02.
Hcrnons30BaTh COBpEMEHHBIE CPEICTBA IOUCKA, AHAIM3a U UHTEPIPETALIUN

uHpopMauuu U WHPOPMALMOHHBIE TEXHOJOTUU JJISi BBIMOJHEHUS 3a7ad
npo¢eCcCHOHATBLHOM 1eATebHOCTH;

OK 03.
[InanupoBaTh M peanM30BbIBaTh COOCTBEHHOE IPO(ECCHOHAIBHOE U

JUYHOCTHOE  pa3BUTHE, MPEANPUHHUMATENBCKYIO  JIEATEIbHOCTh B
npodeccuoHanbHOM cdepe, HCMONb30BaTh 3HAHUS MO (UHAHCOBOM
IPaMOTHOCTH B PA3JIMYHBIX )KM3HEHHBIX CUTYaIUsX;

OK 04.
D¢ dexTrBHO B3aMOAEHCTBOBATH M Pa0OTATh B KOJUICKTUBE  KOMAH/IE;

OK 05.
OcyuecTBisiTh ~ YCTHYHO U INHCbMEHHYK0  KOMMYHHUKAlMIO  Ha

rocylapcTBeHHOM  si3bike  Poccuiickoit ~ @enmepanii ¢ y4eToM
0COOCHHOCTEH COIMANBHOTO U KYJIbTYPHOTO KOHTEKCTA;

OK 06.
HpOHBJ'ISITL TPAXKAAHCKO-TIATPUOTUUCCKYO TMO3ULUI0, ACMOHCTPUPOBATH

OCO3HAHHOE MOBEJIEHHWE Ha OCHOBE TPAJAUIMOHHBIX OOIEYETOBEUYECKUX
LIEHHOCTEMN, B TOM YHCJIE C YYETOM T'apMOHM3ALMU MEKHAUUOHAIBHBIX U
MEKPETUTUO3HBIX OTHOIIICHUH, MIPUMEHSTh CTaHIapThI
AHTHUKOPPYIIIMOHHOTO MTOBEICHUS;

OK 07.
CoJelicTBOBaTh COXPAHEHUIO OKPY)KAIOLIEH CPebl, pecypcocOepeKeHHIo,

MNPUMCHATHL 3HAHUA 00 HM3MEHEHUU KJIIMMaTa, NPUHIUIIBI 6epe)KJ'II/IBOFO
MMPOU3BOJACTBA, Sq)(l)eKTI/IBHO JIEHCTBOBATh B I-I]I)C3B]':>I"IS.I\/’IHI>IX CUTYyallUAX;

OK 08.
Hcnonp3oBath cpenactBa (pU3MUecKOW KyJIbTypbl Uil COXpaHEHHs U

YKpeIUIeHUsI 3/10pOBbsl B Ipoliecce NpodhecCHOHATBbHON AeATeIbHOCTH U
Mo/IepKaHusl HEOOXOAMMOTO YPOBHS (PU3UYECKOMN MOATOTOBIEHHOCTH;

OK 009.
[Tonb30BaTbes MpodeccHOHANbHON JOKYMEHTAIMel Ha rocylapCTBEHHOM

U MHOCTPAHHOM S3bIKaX




Kox ¥ HauMeHOBaHHe
(popmupyembIx
KOMIIEeTeHIIUIi

l'[.nalmpyeMble pe3yJbTaThbl OCBOCHUA TUCHHUIIJINHBI

O6mme !

JMCHUIIMHAPHbIE?

OK 01 Bri6upats
CIIOCOOBI peLIeHUs
3amaq
npodeccHoHaIbHON
JeSATeIbHOCTH
NPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

- TOTOBHOCTH K TPY/y, OCO3HAHHE [[EHHOCTH MacTEepPCTBa,
TPYAOJIIO0HE; - TOTOBHOCTh K aKTUBHOMN AESITEbHOCTU
TEXHOJOTHYECKON U COLMAIBHOM HAIIPaBJICHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATh, JIAHUPOBATH U
CaMOCTOSITEIILHO BBITTOJIHATH TAKYIO JICITCIBHOCTD; -
MHTEpEC K pa3IMuHbIM chepam npodeccuoHanbHON
nesTeNIbHOCTH, OBJIaIcHHE YHUBEPCAIbHBIMU Y4EOHBIMU
MO3HABATEJILHBIMU JICHCTBUSAMU: a) 0230BbI€ JJOTHYECKHE
JEHCTBUS: - CAMOCTOSTEIIBHO (DOPMYIIUPOBAThH U
aKTyaJlu3upoBaTh MpoOIeMy, pacCMaTpUBATh €
BCECTOPOHHE; - YCTAaHABIMBATH CYIIIECTBCHHBIN MPU3HAK
WJIM OCHOBAHMUS JUIsSl CPaBHEHUS, KTacCU(DUKAINK U
00001IeHUS; - OTIPEACIISTh NI AeATEIbHOCTH, 3a/1aBaTh
napaMeTpsl U KPUTEPUHU UX JOCTUKECHHUSI;, - BBISBIISTH
3aKOHOMEPHOCTH | ITPOTUBOPEYHS B pACCMATPHUBACMBIX
SBIIEHUSX; - BHOCHUTHh KOPPEKTHUBBI B ACSITEITHLHOCTb,
OIICHUBATh COOTBETCTBUE PE3yJIHTATOB IEJISIM, OI[CHUBATH
PHUCKH TIOCTIEICTBUI JESITENFHOCTH; - Pa3BUBATh
KpEaTHBHOE MBIIIJICHUE TTPH PEIICHUN KU3HESHHBIX
npo0iieM 6) 6a30BbIC UCCIIENOBATENBCKUE JCHCTBHUS: -
BIIAJICTh HABBIKAMU YI€OHO-HCCIIEI0BATEIECKON U
MIPOEKTHOM JIeATETHbHOCTH, HABBIKAMU Pa3peIICHUs
pO0JIeM; - BBISBIIATH TPHYNHHO-CJICICTBEHHBIC CBSI3U U
AKTyalM3UpOBATh 3a/1a4y, BBIIBUTATh TUIIOTE3Y €€
peIIeHNs, HaXOJAUTh aPTYMEHTHI JIJIS JIOKAa3aTelIbCTRA

-BJIaJIETh METOAAMHU JJOKA3aTENIbCTB, AITOPUTMAMU PELICHUS
3aja4; yMeHue GopMyaupoBaTh ONpeAEICHUs, AKCUOMBI U
TEOPEMBI, IPUMEHATDH UX, IPOBOJAUTH JOKA3aTEIbHbIE
paccyKAeHHUs B XO/I€ PELICHUs 33/1a4; - YMETh OIIepUPOBATh
TOHSATHSIMH: CTETICHb YHCIIA, JIoTapu(M 4ncia; yMeHne
BBINOJIHATH BBIYUCIICHUE 3HAUCHUH U peoOpa3oBaHUs
BBIPAKEHUH CO CTENEHAMH U JlorapupmMamu, IpeoOpa3oBaHUs
JIpOOHO-pallMOHATIBHBIX BBIPAKEHUIL; - yMETh ONIEpUPOBAThH
HNOHSTUSMMU: pallMOHaJIbHbIE, UPPALIMOHAIbHbIE, I0KAa3aTEIbHBIE,
CTEIEHHbIE, JJorapu(pMUUECKUE, TPUTOHOMETPUUECKIE YPABHEHUS
1 HEPAaBEHCTBA, X CUCTEMBI; - YMETh ONEPUPOBATH MOHATUSIMHU:
(GyHKLMsA, HeTIpepbIBHAs (GYHKLUSA, IPOU3BOJIHASA, TIEpBOOOpa3Has,
oTpesieNIEHHbI HHTETPpaJl; yMETh HaXOIUTh MPOU3BOAHbBIE
3JIEMEHTAPHBIX (QYHKIMH, UCIIONIB3Ysl CIIPABOYHbIE MaTepUAIbI;
HCCIIEIOBAaTh B MPOCTEHIINX CiIydasiX QyHKIUU Ha
MOHOTOHHOCTb, HAXO/IUTh HAaNOOJIbIIINE U HAUMEHbIINE 3HAUCHUS
(GyHKIUI; CTPOUTH IpaUKU MHOTOWIEHOB C UCIIOJIb30BAaHUEM
anrnapara MaTeMaTHYECKOro aHaJIN3a; IPUMEHSTh IPOU3BOAHYIO
MIpH pelIeHNH 3a]1a4 Ha JABM)KEHUE; peliaTh
MIPAKTUKOOPUEHTUPOBAHHBIE 33/1a4M HAa HanOOJIbIINE U
HauMEHbIINE 3HaYEHUs], Ha HaX0X/IEHHUE yTH, CKOPOCTU U
YCKOPEHUS; - YMETh ONEpPUPOBAThH MOHATHAMMU: PAllMOHATIbHAS
GbyHKIMS, MoKa3aTenbHas QyHKIMS, cTereHHas QyHKIMS,
aorapudmuueckas pyHKIHUs, TPUTOHOMETpUYEeCKHe (PYHKIINY,
oOpaTHble (YHKIIMH;, YMEHUE CTPOUTH I'padKH U3YUEHHBIX

1

001eo0pa3oBaTeNLHON JUCITUTUTHHOM
2 TucuunnuHapHbie (TIpeIMeTHBIE) Pe3yIbTaThl YKa3bIBAIOTCS B COOTBETCTBHH C X IOIHBIM nepedneM Bo ®I'OC COO (8 nocnenneii penakuuu ot 12.08.2022)

Yka3pIBalOTCSI JUYHOCTHBIE M MeTampeaMmeTHble pesyiabTatel u3 ®I'OC COO (B mocnemmeir pemakmmm ot 12.08.2022) B orrmaroiapHONW ¢dopme, GopMUpyeMbIe




CBOUX YTBEpXKICHUH, 3a1aBaTh [1apaMeTPbl U KPUTEPUU
pEILIEHNUS; - AHAJIM3UPOBATH MTOJIyYEHHBIE B XOI€ PELICHUS
3ala4M pC3yJibTaThbl, KDUTUYICCKHU OLCHHUBATH UX
JIOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX; -- YMETh [IEPEHOCUTH 3HAHUS B
MIO3HABATEJbHYIO U IPAKTUYECKYIO 00JIaCTH
FKUBHCACATCIILHOCTH, - YMCTh UHTCTPUPOBATH 3HAHUA U3
pas3HbIX IPEIMETHBIX 00JIaCTEH; - BHIABUTaTh HOBBIE
HUJIeu, rnpeajaratb OPUrnHaJIbHbIC IMOAXO0AbI U PCIICHUA, U
CHOCOOHOCTh MX MCIIOJIB30BaHUS B II03HABATENILHON U
COLIMAJIBHON ITPAKTHUKE

(GyHKIMH, HCTIONB30BaTh IpaUKU MPU U3YUECHUH IIPOLIECCOB U
3aBUCHMOCTEH, TIPH PELICHUH 33Ja4 U3 JPYrUX Y4eOHBIX
MPEIMETOB M 33[a4 U3 PEATbHOM KU3HH; BEIpaXaTh (hopMyIamMu
3aBUCHMOCTH MEX]y BETMUMHAMU; - YMETh PEIIaTh TEKCTOBBIC
3aJ]a4i Pa3HbIX TUIIOB (B TOM YMCIIE Ha MPOLEHTHI, JOJIH U YaCTH,
Ha JBIKCHUE, padOTY, CTOMMOCTh TOBAapOB M YCIIYT, HAJIOTH,
3aJauu U3 00JIACTH YIPABJICHUS TUYHBIMUA U CEMEHHBIMU
(uHAaHCAMM); COCTABIATH BBIPAXKCHUS, YPAaBHEHUS, HEPABEHCTBA U
UX CUCTEMBI IO YCJIOBHIO 33/1a4H, MCCIEA0BATh NOITy4EHHOE
pelIeHue 1 OL[CHUBATh PaBIONO000HOCTh PE3YJIBTATOB; - YMETh
OTIepPHPOBATH TIOHATHIMHU: CpeaHee apupMeTuIecKoe, MeIrana,
HanOoIblIee 1 HaNMEHbIIee 3HAYCHNUS, pa3Max, AUCIIEPCHs,
CTaH/IapTHOE OTKJIOHEHHE YHCIIOBOTO HA00pa; yMETh U3BIICKATh,
UHTEPIPETUPOBATH UHPOPMAIIUIO, IPEICTABIEHHYIO B Ta0IMIIaX,
Ha MarpaMmMax, rpadukax, OTpakKarolIyi0 CBOHCTBA peabHBIX
IPOIIECCOB U SABJICHUH; MPEACTABIATH HHPOPMALIUIO C TOMOIIIbIO
TaOJIMII U IMarpamMM; UCCIIe0BATh CTATHCTUYECKHE TaHHBIC, B
TOM YHCJI€ C MPUMEHEHUEM IrpauuecKUX METOJIOB U
AJIEKTPOHHBIX CPEJICTB; - YMETh OTIEPUPOBATH MOHATUSIMHU:
ClIyyaiiHBIN OIBIT U CIy4aifHOE COOBITHE, BEPOSITHOCTD
CITy4aifHOTO COOBITHSI; YMEHUE BBIYHCIISTH BEPOSTHOCTH C
UCIOJIb30BAHUEM IPahUIECKUX METOJIOB; IPUMEHSATH (POPMYIIbI
CIIO’KEHUS U YMHOKEHHS BEPOATHOCTEH, KOMOWHATOPHBIE (DaKThI
1 (GOPMYIIBI TP PEIICHUH 3a]1a4; OLIEHUBATh BEPOSTHOCTH
peabHBIX COOBITHI; 3HAKOMCTBO CO CIIY9aifHBIMHU BEJTHYNHAMH,
yYMEHUE NPUBOJUTH IPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX
9rceN B MPUPOTHBIX U OOIIECTBEHHBIX SBICHUSX; - YMETh
OTIepPUPOBATH MOHATHSIMU: TOUKA, IPSIMasi, INIOCKOCTbD,
MPOCTPAHCTBO, IBYTPAHHBIN YTOJI, CKPEITUBAIOIINECS MPSIMBIE,
NapajyieIbHOCTh U MEPIEeHINKYISIPHOCT MPSAMBIX U TUIOCKOCTEH,
YTOJI MEXIY MPSIMBIMH, YTOJI MEXKTy IPSMOM M TUNIOCKOCTBIO, YTOMT
MEX]y TUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH,




paccTosiHie MEeXAY IPSMBIMU, PACCTOSIHIE MEXY TUIOCKOCTSMHU;
YMEHHUE UCII0JIb30BaTh IIPU PELICHNUH 33124 U3Y4YEeHHbIE (aKThl U
TEOpEeMbI IJITAHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB
OKPY’KaloIIEro MUPA; - yMETh ONEPUPOBATH OHATHIMMU:
MHOTOTPaHHHK, CEYeHUE MHOTOTPaHHUKA, Ky0, apajiesienune],
npu3Ma, NupaMmua, Gpurypa 1 noBepXHOCTb BpallleHHs, IMIIMH/P,
KOHYC, Imap, chepa, ceueHust pUrypsl BpalieHus, IiI0CKOCTb,
Kacarolasicsi cepsl, HMIMHIPA, KOHYCA, IUIOIA1b IOBEPXHOCTH
NUPaMUJIbI, TPU3MBI, KOHYCa, IWINHPA, II0Maas chepsl, 00beM
KyOa, psIMOYToJIbHOIO NapaljieNenuIea, TUpaMu/ibl, IPU3MBI,
IIIMH/Ipa, KOHYCa, [Iapa; yMEHHE H300paxaTb MHOTOTPaHHUKH U
IOBEPXHOCTH BpAIIEHUS, UX CEYECHUS OT PYKH, C IIOMOLIbIO
YEepPTEIKHBIX HHCTPYMEHTOB U DJIEKTPOHHBIX CPEJCTB; YMEHUE
pacro3HaBaTh CAMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacro3HaBaTh MPaBUIbHBIE MHOTOTPAHHUKH; - YMETh
OTIepUPOBATH MOHATHAMU: ABH)KEHHE B IPOCTPAHCTBE, 110100HBIE
(urypsl B IpOCTPaHCTBE; UCIIOJB30BaTh OTHOIIEHUE TUIOIIA e
HOBEpXHOCTEH U 00BEMOB MOAOOHBIX (UTYp MPU PEIICHUH 3a/1a4;
- YMETh BBIYUCISATH TEOMETPUIECKHE BEININHEI (IJTMHA, YrOJ,
IUIOIA/Ab, 00BEM, IJIOIIA/(b TOBEPXHOCTH ), UCTIONIB3YS
M3ydeHHBIE (OPMYIIBI U METOMBI; - YMETh OIEPUPOBATH
MOHATUSAMU: TIPSIMOYTOJIbHASI CUCTEMAa KOOPJIMHAT, KOOPIUHATHI
TOYKH, BEKTOP, KOOPIWHATHI BEKTOPa, CKAJISIPHOE MPOU3BEICHHE,
YToJl MEXAY BEKTOpaMHU, CyMMa BEKTOPOB, IPOU3BEICHHE
BEKTOpa Ha YHCJI0; HAXOIUTh C TOMOIIBIO U3YYEHHBIX (hOpMYIT
KOOP/AMHATHI CEpEINHBI OTPE3Ka, PACCTOSIHUE MEXKIY ABYMS
TOYKaMH; -yMETh BBIOMPATH IMOJXOSAIINN H3yIeHHBIA METO/ JJIsI
peleHus 3a/1aud, pacro3HaBaTh MaTeMaTndeckue (hakThl U
MaTeMaTHYeCKHEe MOJEIH B IPHPOTHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B UCKYCCTBE; YMEHHE IPUBOAUTH IPUMEPHI
MAaTEMaTUYECKUX OTKPBITUH POCCUNCKON U MUPOBOM
MaTEeMaTHYeCKON HayKH. -yMETh ONIEpUPOBATh MOHATUSIMHU:




olpeziesIeHUE, aKCUOMa, TEOpPEMA, CJIEJICTBUE, CBOMCTBO, IPU3HAK,
JI0Ka3aTeNIbCTBO, PABHOCHIIbHBIE (POPMYITHPOBKU; YMEHHE
(dbopmyaHrpoBaTh 0OpPATHOE M MPOTUBOIIOJIOKHOE YTBEPKACHNUE,
IPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI, HCIIOIb30BaTh METO/1
MaTeMaTHYeCKON MHAYKIIUU; TPOBOJANUTH JOKA3aTeIIbHbIC
paccyXJIeHus MPH PEIIeHUH 3a]1a4, OLIEHUBATh JIOTHYECKYIO
MPABWIILHOCTh PACCYXICHHIA, - YMETh OIIEPUPOBATH TTOHSITHSIMH:
MHO>KECTBO, MTOJIMHOKECTBO, ONEPAIH HaJl MHOKECTBAMH,
YMEHHE UCIOJIb30BaTh TEOPETUKO-MHOKCCTBCHHBIH armmapar Jiis
OIMCaHUS PealbHBIX MPOIIECCOB U SBJICHUM NP PEIICHUH 3a/1aY,
B TOM YHCJIC U3 APYTUX YICOHBIX MIPESIMETOB; - YMETh
OTIepUPOBATH MOHATUAMU: Tpad, CBA3HBIN rpad, 1epeBo, UK,
rpad Ha TUIOCKOCTH; YMEHUE 3a1aBaTh U OTIMCHIBATEH TPadbl
pa3IMYHBIMH CIIOCO0AMU; HCIIONBH30BaTh rpadbl IPU PEeIICHUU
3a/1a4; - yMEeTh CBOOOHO ONEPUPOBATH MOHATUSIMH: COUETAHHUE,
NEPECTaHOBKA, YUCIIO COUETAHHM, YICIIO MEPECTAHOBOK; OMHOM
HrroToHa; yMeHre IPUMEHSATh KOMOMHATOPHBIE (DaKThI U
paccyXJIeHus Ui pelleHus 3a71a4; -yMeTb OIeprupoBaTh
MOHATUSIMH: HaTypalbHOE YHUCIIO, LIEJI0E YNCII0, OCTATOK MO
MOJTIYJIF0, PAllMOHATBHOE YHUCII0, UPPAIIMOHATEHOE YHCIIO,
MHO’KECTBA HATyPaJIbHBIX, IIEJIBIX, PAIIMOHAIBHBIX,
JNEHUCTBUTENBHBIX YHCET; YMEHUE HCTIONh30BaTh MPU3HAKH
JEIMMOCTH, HAUMEHBIIHIA OOIIUIT TeTUTENTh M HANMEHBIIICe
o0rmiee kpaTHOe, ANTOpUTM EBKINAA MIPH pElIeHUH 3a/1aY;
3HAKOMCTBO C Pa3JIUYHBIMH ITO3UIIMOHHBIMU CUCTEMaMU
CUHCTICHHS; - YMETh CBOOOTHO ONEPUPOBATH MOHATHIMHE: CTETICHb
C LIeJIBIM MTOKa3aTeeM, KOPEeHb HaTypajJbHOM CTENEHH, CTENEHb C
paIMoHaIbHBIM MTOKA3aTeNeM, CTETIeHb C JeHCTBUTEIbHBIM
(BemiecTBEHHBIM) TIOKa3aTeseM, JIorapudm drciia, CHHYC,
KOCHHYC Y TAHT€HC MPOU3BOIBHOTO YHCIIA; - YMETh OMEPHUPOBATH
MOHATHUSIMH: TOXJIECTBO, TOKIECTBEHHOE ITPeoOpa3oBaHue,
ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPAaBHEHHI U HEPABEHCTB,
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PaBHOCUJILHOCTb YPaBHEHU, HEPABEHCTB U CUCTEM,
panMoHalbHble, HPPALlMOHAJIbHBIE, [I0KA3aTe/IbHbIE, CTEIICHHBIE,
J0orapupMUUECKUe, TPUTOHOMETPUYECKUE YPaBHEHHUS,
HEpaBEHCTBA U CUCTEMbI; YMEHHE pellaTh ypaBHEHMUS,
HEPABEHCTBA U CUCTEMBI C TIOMOIIIBIO PA3JIMYHbIX IPUEMOB;
pelaTh ypaBHEHMsI, HEPAaBEHCTBA U CUCTEMBI C [TapaMEeTPOM;
IPUMEHATH YPAaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JJISl PELICHUS
MaTeMaTHUYeCKUX 3ajay 1 3a/1a4 U3 Pa3IMn4HbIX 00JIacTel HayKu U
peaJIbHOM ’KU3HH; ~-yMETh CBOOOIHO ONIEPUPOBATH OHATHIMMU:
rpaduk pyHkuuu, oopatHas QyHKUINS, KOMIO3UIHS (YHKIIHA,
nuHeWHas QyHKIMS, KBaApaTU4Has GyHKIUS, CTEIICHHAS
(GyHKLHSA C LIeTIbIM [T0Ka3aTesieM, TPUTOHOMETPHUECKUE (PyHKIUY,
o0OpaTHbIE TPUTOHOMETPUYECKUE (QYHKIINH, TOKa3aTeIbHAs U
aorapudpmuueckas GyHKIUN; yMEHUE CTPOUTH TpauKu
(yHKIUH, BBITOJIHATH IpeoOpa3zoBaHus TpaduKoB QyHKIUI;
YMEHHUE UCTIOIb30BaTh rpaduKu GYHKUUH JUIs H3ydEeHUs
MIPOLIECCOB U 3aBUCUMOCTEN NP PELICHUH 3a/1a4 U3 IPYruX
y4eOHBIX PEAMETOB U U3 PEANbHOM KU3HH; BHIPAXKAaTh
(dhopMysiaMy 3aBUCUMOCTH MEKy BETUUUHAMU; YMEHHE
CBOOOJHO OTIEPUPOBATH MOHATHSIMHU: YETHOCTh (DYHKIIUH,
MEPUOJUYHOCTh PYHKIIMU, OTPAHUYEHHOCTh (DYHKIUH,
MOHOTOHHOCTb (DYHKITUH, SKCTpeMyM (YHKIINH, HAUOOJIbIIEe U
HauMeHbIlIee 3HaYeHUs! PYHKIIMH HA IPOMEXKYTKE; YMEHHE
MIPOBOJIUTH UCCIIE0OBaHUE (DYHKIMH; YMEHUE UCIIOIB30BaTh
cBOicTBa U rpaduK QYHKIMHA JUId pellieHus] ypaBHEHUH,
HEpaBEHCTB U 3ajay C apaMeTpaMu; U300paxarh Ha
KOOPJMHATHOMN IIJIOCKOCTH MHOKECTBA PEIICHUI YPAaBHEHHUI,
HEPaBEHCTB U UX CHUCTEM; -yMeTb CBOOOJIHO ONEPHPOBATH
MOHATHUSIMU: TIOCJIEIOBATENbHOCTD, apuMeTHUecKas porpeccus,
reoOMEeTPHUECKasi MPOrpeccusi, 0ECKOHEYHO yObIBaroIas
reoMeTpHUECKas POrpeccHsl; yMEHHUE 3a1aBaTh
IIOCJIEZIOBATEIBHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX
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(bopmyI; - yMETh ONIEpUPOBATH MMOHATUSMHU: HETIPEPHIBHOCTD
(GyHKIMH, aCUMIOTOTHI Tpaduka GyHKIMH, TIepBas U BTOpast
MPOU3BOIHAS (PYHKIMHU, TEOMETPUUECKUI 1 (PU3HMUECKHI CMBICI
IPOM3BOJIHOM, IEpBOOOpa3Hasi, ONpE/IEICHHbII HHTErpal; yMEHUe
HAXOJUTh ACUMITOTHI Tpaduka PyHKIUHN; YMEHHUE BBIYUCIATD
IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHSI, YACTHOI'O M KOMIIO3ULIUU
(GyHKIMH, HAXOAUTH YpaBHEHUE KacaTelbHOH K rpaduKy
(GyHKIMU; yMEHHUE UCIIOIb30BaTh IPOM3BOIHYIO IS
UCCIIE/IOBaHMSI (PYHKLNMN, A1 HAXO0XKICHUS HAWTYYIIEero pelieHus
B IIPUKJIA/IHBIX, B TOM YHCJIE€ COLUAIBHO-3KOHOMUYECKUX U
(U3NYECKNX 3a/1a4ax, IS ONPEIEICHUsI CKOPOCTH U YCKOPEHUS;
HAXOJUTh MJIOLIAU U 00BEMbI (PUTYp € IOMOIIBIO UHTErPaa;
IPUBOJIUTH PUMEPHI MATEMATUYECKOTO0 MOACIMPOBAHHUS C
noMo1eio AuddepeHnnanbHbIX YpaBHEHUH; - yMeTh
OIEpUPOBATh MOHATUAMHU: KOMIUIEKCHOE YHCII0, COTPSKEHHbBIE
KOMIUIEKCHBIE YHCIIa, MOAYJb U apTyMEHT KOMIIJIEKCHOT'O YUCIIA,
(hopMa 3anucu KOMIUIEKCHBIX Yucell (TeoMeTpudeckas,
TPUTOHOMETpUYECKasl U alredpandeckas); yMeTb IPOU3BOAUTH
apudmeTnyecKkue 1eUCTBUS ¢ KOMIUIEKCHBIMU YHCIaMH;
IPUBOJUTH MIPUMEPHI UCIOIB30BAaHUS KOMIUIEKCHBIX YHCEI; -
YMETb CBOOOJTHO ONEPUPOBATH MOHITUSIMU: CPEIHEE
apupmMeTHyecKoe, MeuaHa, HauboJbIllee U HaUMEHbIIIee
3HAYEHUSs, pa3Max, IMCIEePCUs, CTAaHIaPTHOE OTKJIOHEHHE IS
OIMCAaHHUS YUCIOBBIX IaHHBIX; YMEHUE UCCIIEI0BATh
CTaTHUCTUYECKHUE JIaHHbIE, B TOM YHCJIE€ C IPUMEHEHUEM
rpadM4ecKuX METOJIOB U SJIEKTPOHHBIX CPEJCTB; rpaduuecKu
HCCIIEIOBaTh COBMECTHBIE HAOIIOIEHUS C IIOMOIIBIO JUarpamm
paccerBaHMs U JUHENHON PErpeccuy; - yMETh HaXOAUTh
BEPOSTHOCTH COOBITHH C MCIOJIb30BaHNEM I'paduIecKuX
METOIOB; IPUMEHSTh JUIs PEUICHUs 3a7a4d (OPMYJIbI CIOKECHUS U
YMHOKECHHS BEPOSITHOCTEH, (DOPMYITY TIOJTHON BEPOSTHOCTH,
¢dopmyny beprymim, komOuHaTOpHBIE (DaKTHI U POPMYIIBL;
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OLIEHUBATh BEPOSTHOCTH PEAJbHBIX COOBITUH; YMEHHE
OIIepUPOBATH MOHATHIMU: CllydaiiHas BEIMUYUHA, PacIpeeIcHue
BEPOATHOCTEN, MaTEMaTUUECKOE OKUAAHNUE, AUCTIEPCHUS U
CTaHJAPTHOE OTKJIOHEHHE CIIy4aiiHON BEJIMYMHBI, QYHKIIUN
pacrpeieNieHus ¥ MJI0THOCTH PAaBHOMEPHOTO, II0KA3aTEJILHOIO U
HOPMAaJIbHOT'O pacHpeeseHU; yMEHHe NCII0Ib30BaTh CBOUCTBA
U3YYEHHBIX paclpeae/eHUui s peleH s 3a/1a4; 3HaKOMCTBO C
HOHATHUSMU: 3aKOH OOJIBIIMX YUCENI, METO/Ibl BEBIOOPOUHBIX
UCCJIEJIOBAaHUI; YMEHHE IPUBOJAUTH IPUMEPHI IIPOSIBICHUS 3aKOHA
OOJIBIINX YKCEJ B IPUPOAHBIX M OOLECTBEHHBIX SBJICHUSX; -
YMETb CBOOOJIHO ONIEPUPOBATH MOHATHAMU: TOUKA, IIpsAMas,
IUIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIyY, IUIOCKUH YroJl,
JBYTPAaHHBIN yroJl, TPEXTPAHHBIA YTOJ1, IEpECEKaroIuecs,
NapaJuleIbHbIE U CKPEIMBAIOIINECS TIPSMBbIE, TAPAJIIEIBHOCTD U
MEePIEeHIUKYISPHOCTD MPSMBIX U IJIOCKOCTEN, YTOJ MEXKIY
IPSIMBIMH, YTOJI MEKIY IPSIMON U TUIOCKOCTBIO, YTOJI MEXKAY
IJIOCKOCTSIMU; YMEHUE UCIOIb30BaTh MPU PELICHUH 3a/1a4
U3y4eHHbIE (DAKTHI U TEOPEMBI IUTAHUMETPUH; YMEHHUE OLIEHUBATh
pa3Mepbl 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE ONIEPUPOBATh
NOHSATHAMH: MHOTOI'PAHHHK, CEUEHUE MHOTOIPaHHHUKA,
MpaBWJIbHBII MHOTOIPaHHUK, IpU3Ma, upamMuaa, Gpurypa u
MOBEPXHOCTb BpallleHUs, IIMITHHJIP, KOHYC, 11ap, chepa,
pa3BepTKa MOBEPXHOCTH, CEYEHUS KOHYCa U LIMIUHAPA,
napajuiesIbHbIE OCH WJIM OCHOBAHUIO, CEUEHUE 11apa, MII0CKOCTb,
Kacaromascs cepsl, HUINHAPA, KOHYCa; YMEHHE CTPOUTh
CeueHHe MHOTOIpaHHHKA, N300pakaTh MHOTOTPAHHUKH, (PUTYPBI
Y IOBEPXHOCTH BpAILEHUS, UX CEUEHUS, B TOM YHCJIE C TOMOIIBIO
AJEKTPOHHBIX CPEACTB; YMEHUE IPUMEHATH CBOMCTBA
TreOMETPUUYECKUX PUTYP, CAMOCTOSITENLHO (POPMYIUPOBATH
OTIpeIeNIeHUs] M3y4aeMbIX (UTYp, BBIABUTaTh THIIOTE3BI O
CBOMCTBaX M NMPU3HAKaX FeOMETPUUECKUX (PUTyp, 000CHOBBIBATD
WJIM OTIPOBEPraTh UX; YMEHHE MPOBOJIUTH KIacCU(UKAIIUIO PUTYD
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10 Pa3JIMYHBIM MPU3HAKAM, BBIIIOJIHATH HEOOXOJMBbIE
JIOTIOTHUTEJIbHBIE TIOCTPOCHUS; - YMETh CBOOOIHO ONIEPUPOBAThH
MOHATHUSMU: TJIOUIA]b GUTYPBI, 00beM (UTYpHI, BEIUYHHA yIIIa,
paccTosiHue OT TOYKU JI0 TIIOCKOCTH, PACCTOSIHUE MEXKTY
MPSIMBIMH, PACCTOSTHUE MEXK]Ty TUIOCKOCTSIMH, IIOMIAIh cepsl,
IUIOMIA/(b TOBEPXHOCTU MUPAMUIbI, IPU3MBI, KOHYCA, IUIUHAPA,
00beM Ky0a, MpsIMOYTOJILHOTO MapalieNIenuIea, MTMPaMU/IbI,
IPU3MBL, IWIMHIPA, KOHYCA, IIapa; yMEHUE HaAXOIUTh
OTHOIICHHE 00BEMOB MOAOOHBIX PUTYD; - YMETh CBOOOIHO
OTIepUPOBATh MOHATUAMU: JBUKCHHE, TapaUIeTIbHBINA MEPEHOC,
CUMMETpPHS Ha IJIOCKOCTH U B IIPOCTPAHCTBE, TOBOPOT,
npeoOpazoBanue noao0us, MoJ00HbIe (PUTYPBI; YMEHHE
pacro3HaBaTh paBHbBIE U IOJJOOHBIC PUTYPHI, B TOM YHCIIE B
HpUPOJE, UCKYCCTBE, ApXUTEKTYpe; YMEHHUE UCIOIb30BaTh
Te€OMETPUYECKUE OTHOIICHHUS, HAXOJUTh TEOMETPHUECKUE
BEJIMUMHBI (IJIMHA, YTOJ, MJI0MaAb, 00beM) MPH PEeUICHUH 3a/1a4
U3 IpYrux y4eOHBIX MPEIMETOB U U3 PEATbHON KU3HH; - YMETh
CBOOOJTHO OTIEPUPOBATH MOHATHIMHU: IPSIMOYTOJIbHAS CHCTEMA
KOOP/IMHAT, BEKTOP, KOOPJMHATHI TOYKH, KOOPIMHATHI BEKTOPA,
CyMMa BEKTOPOB, IPOU3BEIEHHE BEKTOpA HA YHUCIIO, pa3ioKeHHe
BEKTOpa 110 0a3ncy, CKAIIPHOE MPOU3BEICHIE, BEKTOPHOE
MIPOU3BEICHUE, YTOJI MEXKIY BEKTOPAMU; YMEHHUE UCIIOIb30BaTh
BEKTOPHBIN U KOOPAUHATHBIA METOJT JIJIsl PELIEHUS
reOMETPUUECKUX 3a]1a4 U 3a/1a4 JPYTuX yu4eOHbIX IPEIMETOB;
ONEPUPOBATH MOHATUAMU: MAaTpuLa 2X2 1 3X3, ONpeAeIIUTENb
MaTpUIIbl, TEOMETPUYECKHI CMBICI OTIPEICTUTEINS; - YMETh
MO/JICIUPOBATh peallbHbIe CUTYallny Ha S3bIKE MATEMATHKH,
COCTaBIISTh BRIPAKECHHUSI, ypABHEHU s, HEPABEHCTBA U UX CUCTEMBI
0 YCITIOBHIO 33]1a4H, HCCIIEIOBATH TIOCTPOCHHBIE MOJIEITH C
HCIIOJIb30BaHUEM ammapara anreOpbl, HHTEPIPETHPOBATH
MIOJIYYE€HHBIN pe3yNbTaT; CTPOUTh MaTeMaTUYECKIE MOJEIHN C
MTOMOIIBIO0 TEOMETPUUYECKUX MOHSATHI U BETUYHH, PEIIaTh

13




CBSA3aHHBIC C HUMU IPAKTUYECKUE 3a/1a4; COCTABIIATh
BEPOATHOCTHYIO MOJIE€Ib U HHTEPIPETUPOBATH IOTYyYEHHBIN
pe3yibTaT; pelaTh NPUKIAIHbIEC 3a1a491 CPEACTBAMU
MaTEMAaTHYECKOT0 aHAIN3a, B TOM YHCJIE COLUAIbHO-
HKOHOMHYECKOTO U (PHU3UUECKOTO XapaKTepa; - yMEHUE BBIOMPATh
HNOIXOJALIMM METO [l PELLIEHUS 3a]aul; IOHUMAaHHE
3HQYMMOCTH MAaT€MATHKHU B U3YYEHUU IPUPOIHBIX U
OO0I1IeCTBEHHBIX IIPOLIECCOB U SIBJICHUN; YMEHHE PAacliO3HABATh
IIPOSIBIICHUE 3aKOHOB MAaTEMAaTHUKHU B UCKYCCTBE, YMEHUE
IPUBOJUTH IIPUMEPHI MATEMATUYECKUX OTKPBITUN POCCUMCKON 1
MHUPOBOM MaTeMaTU4eCKON HAyKH

OK 02 Hcnonb3oBaTh
COBPEMEHHBIE CPECTBA
MOUCKa, aHaJIM3a U
WHTEPIpETaINN
uHboOpMalnH, U
nH(pOpMaLIOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3a/1a4
npodeccnoHanbHOM
JeSITeTbHOCTH

B obnacTu IeHHOCTH Hay4YHOTO MO3HAHHUS: -
c(OpMUPOBAHHOCTh MUPOBO33PEHMSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
00LIECTBEHHON PAKTUKN, OCHOBAHHOI'O Ha JIMaJIore
KYJBTYp, CHOCOOCTBYIOIIIETO OCO3HAHUIO CBOET0 MECTa B

MOJUKYJIBTYPHOM MHUPE; - COBEPIICHCTBOBAHUE S3bIKOBOM

U YUTATEIbCKON KYJIbTYpPHI KaK CpeICTBa
B3aWMO/ICHCTBHS MEXTY JIFOIEMHU M TTO3HAHUS MHPA; -
0CO3HaHME [IEHHOCTH HaY4YHOU JesTeIbHOCTH,
TOTOBHOCTH OCYIIECTBIIATH IPOCKTHYIO H
UCCIIEI0BATEIbCKYIO JESTEIbHOCTh HHUBHIyaTbHO U B
rpynne. OBnazieHne YyHUBEpCaIbHBIMU y4€OHBIMU
MIO03HABATEIbHBIMU ACUCTBUSMHU: B) paboTa ¢
UHpOpMaIKEH: - BIaeTh HAaBBIKAMU TIOJTYICHUS
UH(OPMAILIUU U3 HICTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOSITENTHO OCYIIECTBIISATh TIOUCK, aHAJIN3,
CHCTEMaTHU3allMI0 U UHTEPIIPETALIUI0 HH(POPMAITUH
Pa3NIUYHBIX BUAOB U POPM IPEICTABICHHUS; - CO371aBaTh
TEKCTHI B pa3JIMYHBIX (popMaTax ¢ yueToM Ha3HAuUCHHS
nH(pOpMaIU U IIECBOM ayAUTOPHH, BEIOUpAs
ONTUMAJIbHYIO (HOpMY MIPECTABICHHSI U BU3YATIH3AIHH; -

- YMETh ONIEPUPOBAThH MOHATHSMHU: PaLlMOHANbHAs (GYHKLU,
nokaszareiabHas QyHKIHA, CTeNICHHAs ()yHKIIHSA,
aorapugmuueckas pyHKIUsS, TPUTOHOMETpUYECKHE (DYHKIINH,
oOpaTHble PYHKIIMH; YMEHUE CTPOUTD I'paKHU U3YUEHHBIX
(GyHKUIMH, UCTIONB30BaTh IpaMKU MPU U3YYEHUH TPOLIECCOB U
3aBUCHUMOCTEH, IPU PELICHUHN 3a]1a4 U3 IPYTUX yU4EeOHBIX
NPEIMETOB U 3aJ1au U3 pealbHOM KHU3HH; BhIpaXaTh (opMyIaMu
3aBUCHUMOCTH MEXKy BETMUMHAMMU; - YMETh ONIEpUPOBATH
HOHATHSAMU: TOXKIECTBO, TOXKIECTBEHHOE NTPe0Opa3oBaHue,
ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPaBHEHHI U HEPABEHCTB,
PaBHOCHJIBHOCTh YPaBHEHUH, HEPABEHCTB U CHCTEM,
paloHagbHble, UppalOHaIbHbIE, I0KAa3aTeNbHbIE, CTETICHHBIE,
Jorapu(pMUUECKUe, TPUTOHOMETPUYECKHE YPaBHEHHUS,
HEpaBEHCTBA U CUCTEMbI; YMETh pelllaTh ypaBHEHUS, HEPAaBEHCTBA
Y CHCTEMBI C TOMOIIBIO PA3JINYHBIX IPUEMOB; PelIaTh
ypaBHEHUS, HEPABEHCTBA U CUCTEMBI C [TapaMeTPOM; IPUMEHSTh
ypaBHEHMsI, HEPAaBEHCTBA, X CHCTEMBI JJISl pEIIeHUS
MaTeMaTHYeCKHX 3ajlad U 3ajiad U3 pa3IMyHbIX o0sacTell HAyKu U
peanbHOMN )KU3HHU; - YMETh CBOOOHO ONIEPUPOBATH MOHATHIMU:
JIBYDKEHUE, apajlyIeNIbHbIN IIEPEHOC, CHMMETPHSI Ha TNIOCKOCTH U
B IPOCTPAHCTBE, IOBOPOT, MpeoOpazoBaHue Mo100us, M0100HbIe
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OLCHUBATb JOCTOBCPHOCTD, JICTUTUMHOCTD I/IH(I)OpMaI_[I/II/I,
€€ COOTBETCTBHUE NTPABOBBIM U MOPATBHO-3THYECKUM
HOpMaM; - UCIIOJIb30BaTh CPEACTBA MH(POPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PELICHUH
KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OPraHU3allMOHHBIX
33124 ¢ cOONI0/ICHHEM TpeOOBaHUI SPTOHOMUKH,
TEXHUKU 0€30MaCHOCTH, TUTHEHBI, PeCypcocOepekeH s,
NPABOBBIX M ATUYECKUX HOPM, HOPM HH(POPMAIIOHHOM
0€30I1aCHOCTH; - BJIQJICTh HABBIKAMH PACIIO3HABAHUS U
3amuTHl HH(POPMAIH, HHHOPMALMOHHON 0€30acCHOCTH
JINYHOCTHU

(burypsl; yMeTh paclio3HaBaTh paBHBIC U MO00HBIE (DUTYPHI, B
TOM YHCJIE B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE; YMETh
HCII0JIb30BaTh T€OMETPUUYECKUE OTHOILIEHUS, HAXOIUTh
reoMeTpUUYECKUe BEeIUUMHBI (JUIMHA, IO, IJI0Ialb, 00beM) Npu
pellIeHIH 331249 U3 APYruX Y4eOHBIX MPEIMETOB U U3 peabHON
KU3HU

OK 03 [InanupoBats u
pealln30BEIBATh
COOCTBEHHOE
po¢eCCuOHAIBHOE U
JTUYHOCTHOE Pa3BUTHE,
MIPEAPUHIMATEITHECKYIO
JesITeNIbHOCTD B
npo¢eCcCuOHAITBHON
cdepe, UCTIOTB30BATh
3HAHUA 110 PUHAHCOBOM
TPaMOTHOCTH B
Pa3IMYHBIX KU3HESHHBIX
CUTYaIUAX

B obnactu 1yXx0BHO-HPaBCTBEHHOT'O BOCITUTAHMS:

- c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS,
STUYECKOTO MTOBEICHUS, - CIIOCOOHOCThH OLICHHBATH
CUTYalHIO U PUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH; - OCO3HAHHE JINYHOTO BKJIA/Ia B IOCTPOCHUE
YCTOHYMBOTO OYIYyIIEro; - OTBETCTBEHHOE OTHOIICHHE K
CBOMM POJIUTENSIM U (W) APYTUM YJIEHAM CEMbH,
CO3/IaHUIO0 CEMBU HA OCHOBE OCO3HAHHOT'O IIPUHATHS
IICHHOCTEH CEMEITHOM KN3HU B COOTBETCTBUH C
TpaauiusaMu Hapo1oB Poccun; OBnanenue
YHUBEPCATHHBIMH PETYJIATUBHBIMH JICUCTBUSMU: Q)
CaMOOpPraHu3anus: - CAaMOCTOSITEINBHO OCYIIECTBISATh
MO3HABATENIBHYIO JIEATETbHOCTD, BBISIBIISATH MTPOOJIEMBI,
CTaBUTH U POPMYIHPOBATH COOCTBEHHBIE 3a]]a4 B
00pa3zoBaTenbHON JeATEILHOCTH U KU3HEHHBIX
CUTYaIUAX; - CAMOCTOSITEIbHO COCTABIIATH IJIaH PEIICHUS
MPOOJIEMBI C YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEANOUTEHHH; - JaBaTh
OIICHKY HOBBIM CHUTYAIUsIM; CTIOCOOCTBOBAThH
(hOPMUPOBAHUIO U TIPOSBICHUIO IMPOKOM IPYAUIINH B

- YMETb OIIEPUPOBATH MOHATUAMU: PALlUOHAIIBHBIE,
UppalUOHaJIbHbIE, IOKa3aTeNIbHbIE, CTCIICHHBIE,
JorapupMUUECcKUe, TPUTOHOMETPUUIECKHE YPaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI; - YMETh ONIEPUPOBATH NOHITUIMHU:
MHOTOT'paHHMK, CEU€HHEe MHOTOIpaHHUKa, Ky0, mapayjienenumnes,
npu3Ma, nupamMua, Gurypa v NOBEpXHOCTh BPAIIECHUS, IIMIIUHID,
KOHYC, 1ap, chepa, ceueHus Gurypsl BpalieHus, MiIoCKoCTh,
Kacaromasicsi cepbl, HIUINHAPA, KOHYCAa, IJI01adb TOBEPXHOCTH
NUPaMU/IbI, TPU3MBI, KOHYCa, HWIMHAPA, IJI0Maas chepsl, 00beM
Ky0Oa, MpsIMOYTOJIbHOTO Napajuleenuneia, MUpaMubl, IPU3MBbI,
LHWIMHAPA, KOHYCA, [1apa; yMEeHHe n300pakaTb MHOTOTPAaHHUKHU U
MMOBEPXHOCTHU BpAIllEHUs, UX CEYECHHUS OT PYKH, C TOMOIIIbIO
YEpTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEICTB; YMETh
pacrno3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMETh PACIIO3HABATH
IIpaBWIbHBIE MHOIOIPAaHHUKH; - YMETh OIIEpUPOBATH NOHITHUIMMU:
MPSIMOYTOJIbHAS CHCTEMA KOOPAUHAT, KOOPAUHATHI TOUKH,
BEKTOP, KOOPJAMHATHI BEKTOPA, CKATSIPHOE MPOU3BEACHHE, YTOJl
MeX/1y BEKTOpaMHu, CyMMa BEKTOPOB, IPOU3BE/IEHNE BEKTOpa Ha
YHCII0; HAXOAUTh C TOMOIIBIO U3YYEHHBIX (POPMYIT KOOPAHHATHI
CEpEeNUHBI OTPE3Ka, PACCTOSTHUE MEXKIY JBYMs TOYKaMU
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pa3HbIX 001aCTAX 3HAHUH, TOCTOSIHHO MMOBHIIIATH CBOM
00pa3oBaTeNbHBIN U KYJIBTYPHBIH YPOBEHB; 0)
CaMOKOHTPOJIb: UCTIOJB30BATh MPUEMBI PEPIICKCHH IS
OLICHKH CUTYyalllH, BEIOOpA BEPHOTO PEIICHUS; - YMETh
OIICHUBATh PUCKU M CBOEBPEMEHHO IPUHUMATH PEIICHUS
M0 UX CHIDKEHUIO; B) IMOIIMOHANIbHBINA HHTEIJICKT,
MIPEITOJIararoIIHid C(hOPMUPOBAHHOCTD: BHYTPCHHEH
MOTHBAIINH, BKIIIOUYAIOIIEH CTpEMIICHHE K JJOCTUKECHHIO
[EJIA U yCIIeXY, ONITUMU3M, HHUITUATUBHOCTh, YMCHHUE
NeCTBOBATh, UCXOS U3 CBOUX BO3MOXKHOCTEHH; -
OMIATHH, BKIIFOYAIOIIEH CITOCOOHOCTh MOHNMATh
SMOIMOHATBHOE COCTOSIHUE PYTHX, YIYUTHIBATh €0 MpU
OCYIIECTBIICHUN KOMMYHUKAIIHU, CIIOCOOHOCTH K
COUYBCTBHIO U COMEPEKUBAHUIO; - COIIMATTLHBIX HABBIKOB,
BKJTIOYAIOIUX CITIOCOOHOCTH BBICTPANBATh OTHOIIICHUS C
JIPYTUMH JFOJbMU, 3a00TUTHCS, IPOSIBIATH HHTEPEC U
paspeniath KOH(IUKTHI

OK 04 DddextuBHO
B3aUMOJICCTBOBaTh H
paboTaTh B KOJIJIEKTHUBE
1 KOMaH]IE

TOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTU U
CaMOOTIPE/IEIICHUIO;

-OBJIa/ICHUE HaBbIKaMH Y4eOHO-HCCIIEI0BATENbCKOM,
MPOEKTHOW U COLIMAIbHOM AEATEIIbHOCTH;
OBnajeHne yHUBEpPCAIbHBIMU KOMMYHHKATHBHBIMU
NEUCTBUSIMU:

0) cCOBMeCTHas JIeSITEIIbHOCTD:

- IOHUMATh U UCTIOJH30BaTh MPEUMYIIIECTBA
KOMaHJAHOW ¥ MHIMBUyaTbHOU paboThI;

- MPUHUMATH IIEJIA COBMECTHOM JESATEIHHOCTH,
OpraHU30BBIBATh U KOOPAUHUPOBATH JIEUCTBHUS 1O €€
JOCTHIKEHHUIO: COCTABIIATH TUIaH JEHCTBHH,
pacipenensaTh pojid ¢ y4e€TOM MHEHUM YYaCTHHKOB
00CyX1aTh pe3yJbTaThl COBMECTHOM PaOOTHI;

- KOOPJIMHUPOBATH U BBITIOJHATH PaOOTY B YCIOBUSIX

-YMETb ONEepUPOBATh MOHATUSAMU: CIYy4alHBIN OIBIT U CIy4yaifHOe
COOBITHE, BEPOSTHOCTD CIIYYallHOTO COOBITHS; YMETh BHIYHCIIATH
BEPOSITHOCTb C MCIIOJIb30BaHUEM T'papUUECKUX METOOB;
MPUMEHSTH (POPMYJITBI CIIOKEHUSI 1 YMHOKEHUS BEPOSITHOCTEH,
KOMOMHATOpHbIE (DaKThI U (POPMYIIBI IPH PEIICHUH 3a]1a4;
OILICHUBATh BEPOSTHOCTH PEATTbHBIX COOBITHI; 3HAKOMCTBO CO
Clly4yailHBIMHU BEJTMUMHAMM; YMEHUE IPUBOIUTH IPUMEPHI
MPOSIBJICHUS 3aKOHA OOJBIITNX YHCEN B IPUPOIHBIX U
OOIIECTBEHHBIX SBJICHUSX;

- YMETh CBOOOTHO OTIEPHPOBATH OHSATHSIMHU: CTETICHB C IIEIBIM
noka3zaTesieM, KOpeHb HaTypaJlbHOW CTETIeHH, CTENEeHb C
panroHaTFHBIM TTOKa3aTeNIeM, CTETICHb C IEHCTBUTEIBHBIM
(BeleCcTBEHHBIM) TTOKa3aTeeM, JJorapudm Jucia, CHHyC,
KOCHHYC U TAHI'€HC IIPOM3BOJILHOIO YHCIIA;

- YMeTh CBOOOTHO ONIEPUPOBATH MOHATHIMHU: IrpaduK GyHKIHUH,
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peabHOTO, BUPTYaITLHOTO H KOMOMHUPOBAHHOTO
B3aMMO/ICICTBUS;

- OCYIIECTBIIATH MMO3UTUBHOE CTPATETUIECKOE
MOBE/ICHUE B PA3IMYHBIX CUTYAIUIX, TPOSBISATH
TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUITUATUBHBIM.
OBnazneHre yHUBEPCAIBbHBIMU PETYISTUBHBIMU
JICUCTBUSIMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- IPUHUMATHh MOTHBBI U QPTYMEHTBI JPYTHX JIFOIeH
[IPU aHAJIK3€E PE3YNbTaTOB ACITEIbHOCTH;

- IPU3HABATh CBOE MPABO U MIPABO APYTUX JIFOJICH HA
OIIINOKH;

- pa3BHUBATh CIIOCOOHOCTH MMOHUMATh MUP C MTO3UIUN
JIPYTOro 4enoBeKa

oOpartHast QyHKIMS, KOMIO3ULUS PYHKUIMH, THHEHHas QyHKIMS,
KBajipaTuuHas pyHKUuMs, cTernieHHas QYHKIHS C IETbIM
MoKa3zaTesieM, TPUrOHOMEeTpru4ecKkrue GyHKINUU, 0OpaTHbIE
TpUTOHOMETpHUYecKue GyHKINH, TOKa3aTeIbHAs 1
norapudmuueckas QyHKIUN; YMETb CTPOUTDH IpaduKu PyHKIUH,
BBITOJIHATH peoOpa3oBaHusi rpa@uKoB (PYHKIIHIA;

- YMETb UCTIOJIBb30BaTh Tpadpuku QyHKIHIA 111 NU3yUSHHS
IPOLIECCOB U 3aBUCUMOCTEW TIPH PEIICHUH 3aa4 U3 JPYrHX
y4eOHBIX IPEAMETOB U U3 PEATBbHOM KU3HU; BHIPAKATD
(bopMynamMH 3aBUCHMOCTH MEXIY BEJTHYMHAMH;

- cBOOO/IHO OTIEPUPOBATH MOHATUSMH: YETHOCTh (DYHKIIUH,
HEPHOANYHOCT (PYHKIIMU, OTPAaHUUYEHHOCTh (PYHKIIHH,
MOHOTOHHOCTH (DYHKIIHH, SKCTpEeMyM (YHKIINHU, HAaHOOJIbIIIEE U
HaMMeHbIlIee 3HaueHUs (PYHKIMHM Ha IPOMEXYTKE; YMETh
MPOBOJIUTH UCCIIE0OBaHUE (DYHKITUH;

- YMETh UCIOJIb30BaTh CBOMCTBA U Tpapuku GyHKIMH 15
peleHus ypaBHEHHIA, HEpAaBEHCTB U 33/1a4 C TTapaMeTpaMH;
n300pakaTh Ha KOOPJUHATHON MJIOCKOCTH MHOKECTBA PELLICHUN
ypaBHEHHI, HEPABEHCTB U X CHCTEM

OK 05 OcymecTBisTh
YCTHYIO M TIHChMEHHYIO
KOMMYHHUKAIIIO Ha
rOCYJapCTBEHHOM
A3BIKE

Poccuiickoit ®enepanun
C y4eToM 0CcOOeHHOCTEH
COITMATEHOTO "
KYJIBTYpHOT'O KOHTEKCTa

B o0nactu 3¢TeTHYECKOr0 BOCITUTAHUS:

- 3CTETUYECKOE OTHOLIEHHE K MHUPY, BKJIKOYAs
ACTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAA U OOIIECTBEHHBIX
OTHOIIICHU;

- CIMOCOOHOCTh BOCTIPUHUMATD PA3JINYHBIC BUIBI
HCKYCCTBA, TPAAULIMU U TBOPUYECTBO CBOETO U APYTUX
HapOoJ0B, OIIYIIAaTh SMOLIMOHAIILHOE BO3/IEHCTBUE
HCKYCCTBA;

- YOSXXJIEHHOCTh B 3HAYMMOCTH JIJISl INYHOCTH U
o0ImIecTBa 0TEYeCTBEHHOTO 1 MUPOBOT'O MCKYCCTBA,
ATHUYECKHUX KYJIbTYPHBIX TPAAUIIMN U HAPOIHOTO
TBOPYECTBA;

-yMETb ONEepUPOBATh MOHATUAMHU: Cpe/lHee apu(pMeTHIecKoe,
MeraHa, HauooJIblllee U HauMeHbllIee 3HaYeHUs], pa3Mmax,
JHCTIepCHUs], CTaHAAPTHOE OTKIOHEHHUE YHUCIOBOTO HAbopa;
YMEHHE U3BJIEKaTh, UHTEPIPETUPOBATH HHPOPMAIIHIO,
MPEJCTAaBICHHYIO B Ta0JIMIaX, Ha JMarpaMmax, rpadukax,
OTPaXKaIOIIYI0 CBOMCTBA pealbHBIX MPOLIECCOB U SBIEHUII;
MPECTABIATh HH(OPMAIHMIO C IOMOIIBIO TAOJIHUI] M JUArpaMM;
WCCIIEIOBaTh CTATUCTUYECKHE JaHHBIE, B TOM YHCJIE C
MpUMEHEHHEM TpapUUECKUX METOA0B U SJIEKTPOHHBIX CPEJICTB;

- YMETh OIEPUPOBATH MOHATUSAMU: TOUKA, PAMas, INIOCKOCTh
IIPOCTPAHCTBO, IBYTPAHHBIN yroJl, CKPEILIMBAIOLIMECS TIPSMBIE,
NapaJUIeIbHOCTh U NEPIEHIUKYIIAPHOCTD MPSIMBIX U IIJIOCKOCTEH,
yroJl MeXAY NPSIMbIMH, YTOJI MEXAY IPSIMOM U INIOCKOCTBIO, YTOJI
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- TOTOBHOCTb K CAMOBBIPAXXEHUIO B Pa3HBIX BUJIAX
HCKYCCTBa, CTPEMJICHUE MPOSBIIATH KaueCcTBa
TBOPYECKOM JINYHOCTH;

OBnazneHre yHUBEPCAIbHBIMU KOMMYHUKATHBHBIMU
JICUCTBUSIMU:

a) oOmeHue:

- OCYIIECTBIIATh KOMMYHHUKAIIMK BO BCeX cepax
KU3HU;

- pacro3HaBaTh HeBepOAIBHBIC CPEICTBA OOIICHMS,
MOHUMATh 3HAYEHUE COIUAIbHBIX 3HAKOB,
pacrno3HaBaTh MPEANOCHUTKH KOHMIMKTHBIX CHTYaIi
U CMSITYaTh KOH(JIUKTHI;

- Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS
C UCIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB

MEXKYy INIOCKOCTSIMHU, PACCTOSHUE OT TOYKH J10 IUIOCKOCTH,
pacCcTOsIHUE MEXY NIPSAMBIMH, PACCTOSTHUE MEKIY INIOCKOCTSMU;
- YMETh UCIIOJIb30BATh MPH PEIICHUH 33/]]a4 H3y4eHHbIE (DAKThI U
TEOpEMbI IIJITAHUMETPUH; YMEHHUE OLIEHUBATh pa3Mepbl 00bEKTOB
OKPY2KAOILEro Mupa

OK 06 IIposiBiaTh
TPAXKJIAHCKO -
MaTpUOTUYECKYIO
TO3UIIUIO,
JEMOHCTPUPOBATH
OCO3HAHHOE MOBEJICHUE
Ha OCHOBE
TPaIUIIMOHHBIX
00I1I1eY€eI0BEYECKUX
LIEHHOCTEH, B TOM YHUCJIe
C Y4E€TOM TapMOHHU3AINHI
MEKHAIIMOHAJIbHBIX U
MEXPEJIUTHO3HBIX
OTHOLLIEHUHN, TPUMEHSTh
CTaHIapTHI
AHTUKOPPYILIUOHHOTO
ITOBEICHUS

- OCO3HaHME 00YYaIOIIUMUCS POCCUNCKOM
IpaXAaHCKOW UIEHTUYHOCTH;

- [IeJICHAIIPABJIECHHOE Pa3BUTHE BHYTPEHHEN MO3ULIUN
JIMYHOCTH Ha OCHOBE J1yXOBHO-HPaBCTBEHHBIX
LeHHOCTeN HapoaoB Poccuiickon denepanuu,
HCTOPUYECKHUX U HALIMOHAJIBHO-KYJIBTYPHBIX
TpaauIuii, GOpMHUPOBAHNE CHCTEMBI 3HAYNMBIX
LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYHILIMOHHOTO MUPOBO33PEHUS,
IIPABOCO3HAHUS, SKOJIOTUYECKON KYJIBTYPHI,
CHOCOOHOCTH CTaBUTH EJIN U CTPOUTH ) KU3HCHHBIC
IUIaHBI;

B gactn IrpaXa1aHCKOI'o BOCIIUTaAHUA:

- OCO3HAHME CBOMX KOHCTUTYLIMOHHBIX IIpaB U
00s13aHHOCTEH, yBa)KEHHE 3aKOHA U IIPAaBOMOPSIIKA;
- IPUHATHUC TPAAUTTUOHHBIX HAllTUOHAJIbHBIX,
00111e4YesI0BEYECKUX T'YMAaHUCTUUECKUX U

- YMETh OIEpUPOBATh MOHATUSAMU: IPSIMOYTOJIbHAS CUCTEMA
KOOpAMHAT, KOOPAUHATHI TOUKH, BEKTOP, KOOPANHATHI BEKTOPA,
CKaJISIpHOE MPOU3BEJEHHE, YTOJl MEX/1y BEKTOpaMHu, CyMMa
BEKTOPOB, IPOU3BEICHNE BEKTOPA HAa YUCIIO; HAXOAUTH C
ITOMOIIBIO U3YUYEHHBIX (POPMYJI KOOPIAMHATHI CEPEINHBI OTPE3KA,
paccTosTHUE MEKIY ABYMs TOUKaMHU;

-yMeThb BbIOMpaTh MOAXOAALINN U3yYEHHBIH METO AJIsl PEIIECHUS
3aJauu, paclo3HaBaTh MaTeMaTuyeckue (GakThl U
MaTeMaTHYeCKHe MOJIETH B MPUPOIHBIX M 00IIECTBEHHBIX
SIBIICHUSIX, B UCKYCCTBE; YMEHHUE IPUBOJUTH IPUMEPHI
MAaTE€MaTHYECKUX OTKPBITHI POCCUNCKON U MUPOBOU
MaTEMaTHYECKON HayKH.

- YMETh ONIEPUPOBATH MOHATHIMU: CIIyYailHBIA ONBIT U CIIy4aliHOE
COOBITHE, BEPOSTHOCTD CIYYaHOTO COOBITUS; YMETh BHIYUCIIATh
BEPOSATHOCTh C UCMOJIb30BaHUEM I'paUuECKUX METO/IOB;
MPUMEHATH (POPMYJIIBI CIIOKEHUS M YMHOXKEHUS BEPOSITHOCTEH,
KOMOMHATOpHBIC (DaKTHI U POPMYIIBI IPH PEIICHUH 3a]1a4;
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JIEMOKPAaTUYECKUX LIEHHOCTEM;

- TOTOBHOCTb IIPOTUBOCTOSATH UIE€0JIOTUN
IKCTpEeMH3Ma, HallMOHATIM3MA, KCeHOpoOuH,
JUCKPUMMHALIMM 10 COLUATbHBIM, PEITUTHO3HBIM,
PacoBBIM, HAIIMOHAJILHBIM ITPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO JI€SITEIIbHOCTD B
MHTEpecax rpakJaHCKOro o0IecTBa, y4acTBOBATh B
caMOYIpaBJIEHUU B 00111€00pa3oBaTeIbHON
OpraHU3alyy U IeTCKO-IOHOIIECKUX OpPraHu3alusix;

- YMEHHUE B3aUMOJEICTBOBATh C COLIMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX (DYHKIIUSIMU U
Ha3HA4YCHHEM;

- TOTOBHOCTh K TYMaHUTapHOU W BOJIOHTEPCKOMN
JIeATEIbHOCTH;

NaTPUOTHYECKOTO BOCIIUTAHUS:

- ¢hOpMHUPOBAHHOCTH POCCUIICKOM TpaXKIaHCKOM
UJEHTUYHOCTHU, TATPUOTHU3MA, YBAXKEHUS K CBOEMY
Hapoay, YyBCTBA OTBETCTBEHHOCTH Iepen PonnHoi,
rOpJIOCTH 3a CBOM Kpal, CBOKO PoauHy, CBOM S3BIK U
KYJIbTYpY, IPOILIOE U HACTOSIIIIEE
MHOT'OHAIIMOHAJIBLHOTO Hapoaa Poccuu;

- IEHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM
CHUMBOJIaM, UICTOPUYECKOMY U IIPUPOJHOMY HACIJIEIHIO,
naMATHHKaM, TpaJulusM HapooB Poccun,
JTOCTH>KEeHUSM Poccuu B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTHUSIX U TPYJE;

- uaeitHas yoeXI€eHHOCTh, TOTOBHOCTD K CIIY)KEHHIO U
3amure OTeuecTBa, OTBETCTBEHHOCTD 32 €r0 CyIb0Y;
OCBOEHHBIE 00YYAIOIUMHUCA MEKXIPEIMETHbBIE MTOHATHUS
U YHUBEpCAIIbHBIC YUeOHbIC NEHCTBUS (PETYISTUBHBIC,
MO3HABaTeJIbHbIE, KOMMYHUKATHUBHBIE);

- c10cOOHOCTh MX MCIIOJIb30BAaHMsI B TO3HABATEIBHOM

OLIGHUBATh BEPOSTHOCTH PEATIbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4alHBIMH BEJINYMHAMH; YMEHUE IPUBOAUTD IPUMEPHI
MPOSIBJICHUS 3aKOHA OOJBIINX YHCEN B IPUPOIHBIX U
OO0I1IECTBEHHBIX SBJICHUAX
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U COIIMAJIbHON MPAKTUKE, TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIJAHUPOBAHUIO U
OCYIIECTBIICHUIO yUeOHOMN JAESITeTbHOCTH,
OpraHu3alK yueOHOTO COTPYJHHUYECTBA C
Ne1arornyecKuMy pabOTHUKAMH U CBEPCTHUKAMH, K
Y4YacTHIO B TOCTPOCHUM UHIUBUAYAIbHON
00pa30BaTeIbHOIN TPAECKTOPUH;

- OBJIQJICHUE HABBIKAMH Y4e€OHO-HCCIIe10BaTEIbCKOM,
IIPOEKTHOM ¥ COLMAIILHOM €S TEIIBHOCTH

OK 07 ConelicTBOBaThH
COXpaHEHUIO
OKpY>KaroIen cpessl,
pecypcocOepeKeHuIo,
MIPUMEHSITh 3HaHUSI 00
W3MEHEHUH KJIMMarta,
TIPUHIIUITBI
OEpEKITUBOTO
MIPOU3BOICTBA,

3¢ HeKTUBHO
JECTBOBATH B
YpE3BBIYANHBIX
CUTYaIUsIX

- HE IPUHUMATh ACUCTBUS, IPUHOCALINE BPEL
OKpYKarollleH cpese;

- YMETh IPOTHO3UPOBATH HEOIArONIPUATHBIE
9KOJIOTMYECKUE TIOCIIEACTBUS MTPEANIPUHIMAEMbIX
JEHCTBUM, IIPEAOTBPALLATh UX;

- pacIIMpUTh ONBIT AESTEILHOCTH SKOJIOTHYECKOM
HaIpPaBJIEHHOCTH;

- pa3pabaThIBaTh TUTaH peUICHUs TPOOJIEMBI C YIETOM
aHaJIM3a UMEIOIINXCS MAaTEPUAIIBHBIX U
HeMaTepualbHBIX PECYpPCOB;

- OCYLIECTBIIATH LIEJICHAIIPABJICHHBII IIOMCK NIEPEHOCa
CPEICTB U c1IOCO0O0B JIeHCTBUA B MPO(ECCHOHATIBHYIO
cpeny;

- YMETbh NEPEHOCUTH 3HAHUS B TO3HABATEJIbHYIO U
NPAaKTUYECKYIO 00JIACTH KU3HEIEATEIIbHOCTH;

- [Ipe/ijIarath HOBbIE IIPOEKTHI, OLICHUBATh UJIEH C
MO3UIUN HOBU3HBI, OPUTMHAIBHOCTH, TPAKTUYECKON
3HaYUMOCTH;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb
KOPPEKTUBBI B I€ITEIbHOCTh, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEISIM

- YMETh ONEPHUPOBATh MOHATHAMU: (PYHKINS, HENPEPhIBHASL
(byHKIMSA, TPOU3BOHAS, TIEPBOOOpA3HAas, ONPEACTICHHBIH
MHTETpajl; yMETh HaXOAUTh IPOU3BOIAHBIC JIEMEHTAPHBIX
(GyHKINH, HCTIONB3YSI CIIPABOYHBIE MAaTEpHAIIBL;, UCCIICAOBATH B
IPOCTEHIINX Cay4asX (YHKLIMU Ha MOHOTOHHOCTb, HAXOJIUTh
HanOOoJIbIINE M HANMEHBIINE 3HAYCHHS (DYHKIIHIA; CTPOHUTH
rpaduKyu MHOTOYJICHOB C HCIIOJIb30BAHUEM arlapara
MaTeMaTHYeCKOTO aHAIN3a; TPUMEHSTh IPOU3BOIHYIO IIPH
pelLlIeHNH 3ajiay Ha JBM)KEHHE; pelaTh MPaKTHUKO -
OpPUEHTHPOBAHHBIE 33/1a4M HA HANOOJIBIITNE U HANMEHBIINE
3HAa4YeHHUs1, Ha HaXOXKJICHUE MYTH, CKOPOCTU M YCKOPEHHUS;

- YMETh ONEPUPOBATH MOHATHIMHU: ABIKEHHE B IPOCTPAHCTBE,
1o/100HbIe (GPUTYPHI B IPOCTPAHCTBE; HCIIOJIb30BAaTh OTHOIIEHUE
Ionaiel moBepxHocTel 1 00beMOB OIOOHBIX (GUTYD MTPU
pelIeHNH 3a/1a4;

- YMETh BBIYHUCISATH TEOMETPUIECKHE BEIMIMHBI (JUTHHA, YTOJI,
IUI0IIA/Ib, 00BEM, TUIOIIAAb TOBEPXHOCTH ), UCHIOIb3Ys
M3ydeHHbBIE

(bopMyIIBI 1 METOIBI
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2. CTpyKTypa M coaepxanue 001eo0pa3oBaTeIbHON JTUCHUILTHHbBI

2.1. O0beM JUCUUIJIMHBI U BUJBI Y4e0OHOI padoThl

nupdepeHIMPOBAHHDBIN 32a4€T, 2 ceMecTp - IK3aMeH)

Bux yueOHoit padoThl Oovem ¢
yacax*

O0bem 00pa3oBaTe/IbHON NPOrPaMMBbI JUCHUTIIMHBI 340

B T.4.

OcHoBHOe coaep:kaHue 212

BT. U..

TEOPETHYECKOE 00yUEHUE

MPaKTUYECKUE 3aHATHUS 272

IIpogeccnoHAIBLHO-OPUEHTHPOBAHHOE COAEPKAHUE 56

(copep:kaHue NPUKIATHOTO MOTYJIs1)

BT. U..

TEOPETHYECKOE 00yUEHUE

MPAKTHUECKUE 3aHATUSA 56

Kouncyabranumn 4

NHauBUAyaJdbHBIH MPOEKT (0a/tem)™™

IIpome:xkyTounas arrecraums (1 cemectp - 8
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2.2. TemaTudeckuii miaH u cogepkanue yueoHoii mucuumiaabl OY/[.07 MaTtemaTuka

Haumenosanue

HaunMeHoBaHMe pa3eioB U Cogaep:xanue yueOHOI0 MaTepHaJia, NPAKTHYECKUX padoT, Oo0bem dopmupyemble
TEM CAMOCTOATEC/IbHAA pa60Ta Oﬁy‘{al()].lll/lXCH yacoB KOMIIETCHUINH
1 2 3
Paznea 1 IToBTOpEeHne Kypca MaTeMAaTHKH OCHOBHOI IIKOJIbI 12
Coodepicanue yuedbnozo mamepuana
MaremMaTHKa B HayKe, TEXHUKE, SKOHOMHUKE, NH()OPMAIIMOHHBIX OK 01
Tema 1.1. TEXHOJIOTUSX U MPAKTUUECKOH AesATebHOCTH. Llenu u 3a1aun uzydeHus OK 02
MaTeMaTUKH P OCBOEHUU CIIELIUATIbHOCTEN CPETHETO 2 OK 04
IIpeamer u 3agaun
Kypea HpO(l)eC(iI/IOHaJ'IbHOFO o0pa3oBaHUs OK 09
BxoHOI KOHTPOJIb
Ilpakmuueckan paooma Nol
Tema 1.2. Cooeporcanue yueonozo mamepuana
Yucya 1 BLIYUCIEHHS. JlericTBUA HaJ MOJIOKUTEIbHBIMA U OTPULIATEIbHBIMU YU CIIAMH, OK 01
Beipakenusi u OOBIKHOBEHHBIMU U IECATUYHBIMU ApoOsMHU. JleiicTBUS CO CTENEHIMH, OK 02
npeoopa3oBaHuA (bopMyJIbl COKpAIIEHHOTO YMHOKEHUs. BbIpaxkeHus u ux 2 OK 04
npeoOpa3oBaHus. OK 09
Ilpakmuueckasn padboma Ne2
Tema 1.3. Cooeporcanue yuedonozo mamepuana
YpaBuenus u VYpaBHeHMs U HepaBeHCTBA. CHCTEMBI YPaBHEHHH. OK 01
HEPaBeHCTBA Pemenne ypaBHeHuU, HEPABEHCTB U CUCTEM YPaBHEHUM. 2 OK 02
Ilpakmuueckasn paboma Ne3 OK 04
OK 09
Tema 1.3. Coodepicanue yuedbnozo mamepuana
I'eomeTpust Ha Buas! mutockux ¢uryp u ux miomais. OK 01
IJIOCKOCTH. OK 02
IIpodeccnonanbHo- [IpakTUKO-OpUEHTUPOBAHHBIE 3a/1a4U B KYpCE T€OMETPUU Ha IJIOCKOCTU OK 04
OPHEHTHPOBAHHOE 2 OK 09
coJepIKaHue Ilpakmuueckas paboma Nod
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Tema 1.4.

Cooepicanue yuedbnozo mamepuana

IIpouenTHbIC 5,6 [TpocTbie MPOLEHTHI, pa3HbIE CIIOCOOBI MX BBIYMCICHHUS. OK 01
BbIYHC/ICHUA Pemenue 3amay Ha TPOLIEHTHI TEXHOJIOTHYECKOTO TTPOQHIIS. 4 OK 02
Ilpakmuueckasa paboma Ne5 OK 04
OK 09
Paznea 2 Pa3BuTHe NOHATHA O YHCJIE 16
Tema 2.1. 7,8 Lenbie n paumoHanbHbIC Yncia. JledCTBUTENbHBIC YUCTIA. OK 01
IIpeoOpa3oBanue Ilpakmuueckasa paooma Ne6: Ilpeoopazosanue anzedpauueckux 4 OK 02
ajredpanyeckKux 6bIPANHCEHUL. OK 04
BbIPAKEHUH OK 09
Tema 2.2. 9,10 JleiicTBus Hal TPUOTMKEHHBIMA YHCIIAMHU. OK 01
IIpubankeHHbIE Ilpakmuueckasn paooma Ne7: Haxoscoenue npudausHcéHHbIX OK 02
3HAYeHHUS BeJINYMHBI U 3HAYEHUI eJIUYUH U NOZPEUHOCI eIl 8bIYUCIEHU (AOCONIOMHOU U 4 OK 04
MOIrPEUIHOCTH OMHOCUMEIbHOIL) OK 09
BbIYUCJICHUI
Tema 2.3. 11,12 [TonsiTne xomriekcHOro umcia. ComnpspkEHHBIE KOMIUIEKCHBIE YHCIA, OK 01
KoMmmnuiekcHble unciia MOAYJIb M apryMEHT KOMIUIEKCHOro uyucna. <Popma 3amucu OK 02
KOMIUIEKCHOTO  4Mciaa  (reomMeTpuyeckas,  TPUTOHOMETpHYECKas, OK 04
anreOpanyeckas) Apudmernueckue JeMCcTBUS €  KOMIUIEKCHBIMU 4 OK 09
gyuciiaMu. [IpuMepsl UCTIOIB30BaHUST KOMIUICKCHBIX YHCEIT.
Ilpakmuueckasa padoma Ne8: /lelicmeusn Ha0 KOMNIEKCHbBIMU
yucnamu 6 anzedpauyeckoil popme
Tema 2.4. 13,14 Ilpakmuueckasn paooma Ne9: BeimonHeHUE paciéTOB C IIOMOIIBIO OK 01
IIpumenenne KOMIUIEKCHBIX YHCEL. 4 OK 02
KOMILJIEKCHBIX YHCeJ OK 04
OK 09
Pa3nen 3 YpaBHeHUsI H HEPABEHCTBA 28
Tema 3.1. 15,16 PaBHOCHIIBHOCTE ypaBHEHUH 1 HepaBeHCTB. OmnpeneneHus. OCHOBHBIE TEOPEMBI OK 01
PaBHOCHJI])HOCTL PaBHOCUIIBHBIX MTEPEX0AAX B YPABHCHUAX U HEPABCHCTBAX. O6H.II/IC MECTOIBI pCIICHUA OK 02
e i epesos o e i oty o Ly okod
HepaBeHcTB. O0mMe OK 09

METOAbI PCILICHUA.

MepPEeMEHHOM, (yHKIMOHATBHO-TPA(QUIECKUN METOT
Ilpakmuueckasn paboma Ne 10: Pewienue nuneiinplx, K6aOpamHoix,
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OpOOHO-TUHEIIHBIX YPAGHEHUU
Ilpakmuueckan paboma Nell: Pewienue nunennvlx, KéaopamHuix,
OpOOHO-TUHEIIHBIX HEPABEHCME

Tema 3.2. YpaBHeHus u 17,18 Ilpakmuueckas paboma Nel2: Peuienue ypaguenuil ¢ mooyiem OK 01

HEPaBEeHCTBA C Ilpakmuueckasa paooma Nel3: Peuienue nepagencme ¢ mooynem 4 OK 02

MoOayJ1eM OK 04
OK 09

Tema 3.3. YpaBHuenus u 19-21 Ilpakmuueckas paboma Nol4: Pewenue ypasnenuil ¢ napamempom OK 01

HEPaBEeHCTBA C Ilpakmuueckasa paooma Nel5: Pewenue nepasencme c napamempom 6 OK 02

napamMerpamMmu OK 04
OK 09

Tema 3.4. CocraBienne 22-25 Ilpakmuueckaa padoma Nel6: Perienue TEKCTOBBIX 3a7a4 OK 01

U pelieHue POECCHOHAIBHOTO COACPIKAHUS OK 02

npogeccHoHAJIBHBIX OK 04

3aa4 ¢ IOMOIIbIO OK 09

YpPaBHeHHii 8

IIpogeccnonanbHo-

OPHEHTHPOBAHHOE

coJepiKaHue

TeMma 3.5. CucreMbl 26-28 CriocoOFbI pemeHns CUCTEeM JINHEWHBIX ypaBHeHUH. [loHsaTus: matpuma 2x2 u 3x3, OK 01

ypaBHeHHii 1 ompenenutess MaTpubel. Metoxa INaycca. CucremMbl HETMHEHHBIX ypaBHEHHH. CHCTEMBI OK 02

HCPABCHCTB
HEpABEHCTR 11 ooma Nel7: PenieHue cucTeM ypaBHEHUI 6 OK 04
[pakmuueckan pa yp OK 09
Ilpakmuueckasa paooma Nel8: Pewenue cucmem nepagencmae
Tema 3.6.
Pasnen 4 Crenenu u kopHu. CreneHHblie GYHKIHH 18

Tema 4.1. IlonsiTue u Cooeporcanue yuedonozo mamepuana

CBOICTBA KOPHS N-i 29-37 [TonsiTre KOpHS n-il cTeNeHu U3 AEUCTBUTEIBLHOTO YKCIa OK 01

CTeleHu CBolicTBa KOpHS n-i cTeneHn OK 02

Tema 4.2. ®ynkuum Ilpakmuueckan paboma Nel9: IllonsiTHe KOPHS N—iil CTeNeHN U3 OK 04

KOPHS N-H CTeneH, ux JeHCTBUTEILHOI0 YHCIA OK 09

CBOMCTBA M rpaduKn

O00011eHNE TOHATHS O ITIOKA3aTele CTEIEHN
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Tema 4.3. OYHKIMY KOPHS N-i CTEINEeH, UX CBOICTBA U rpaduku
IIpeoGpa3oBanue [IpeoOpazoBanue BoIpaKeHUM, CoIepKAIINX PATUKAITBI
BbIPAKeHUI, Ilpakmuueckan paooma No2(): CBoicTBA KOPHS N-il CTENEHM.
coJep KaIuX IIpeoOpa3oBanne HPPALMOHAIBHBIX BbIPAKEHU I
paauKajbI Crenensble QyHKIMH, UX CBOWCTBA U rpadKu
JleficTBHs HaZl CTENEHAMMU C IEHCTBUTEIIBHBIMU U PALIMOHAIBHBIMU
CTENEHAMHI
Ilpakmuueckan paboma Ne21: CniocoObl ynpouieHus1 BbIpaKeHuid,
cojiepKaIMX PaguKAaJIbl
Ilpakmuueckasa paooma Ne22: TlousiTHe CTENEHN ¢ PALMOHATbHBIM
noKa3arTeJjieM, CBOMCTBA CTeneHei
Ilpakmuueckas paboma Ne23: CBoiicTBa cTeneHHbIX PYHKIUHA U HX
rpadukn
Pasznen 5 IMoka3aTenbHasi U Jorapupmuyeckasi yHKUNH 38
Tema 5.1. Cooeporcanue yuedonozo mamepuana
IToxa3aTenbHas 38-56 Ilpakmuueckas padoma No24: 1lokazarenbHas GyHKLUS, €€ CBOUCTBA U OK 01
(GyHKLUS, e CBOWCTBA U rpaduk OK 02
rpaduk Ilpakmuueckan paboma Ne25: MeTobl pellIeHNs TOKA3aTEIbHBIX OK 04
Tema 5.2. ypaBHEHUU OK 09
[TokazarenbHble Ilpakmuueckan paboma Ne26: MeTobl pellIeHNs TOKA3aTEIbHBIX
YPaBHEHUS HEPABEHCTB
Tema 5.3. Ilpakmuueckas padoma Ne27: Ilonsitue norapudma. OcHOBHOE
IokazaTenbHbIe JOTapuPpMHUECKOE TOKIECTBO
HCpaBCHCTBA Ilpakmuueckas paboma Ne28: CBoiicTBa JorapupmMuueckont GyHKIUN

Tema 5.4. Ilonstue
norapugma, CBOMCTBA
Tema 5.5.
Jlorapudpmuueckas
dbyHKIIMS, ee CBOWCTBA U
rpaduk

Tema5.6.
Jlorapudpmuueckue
ypaBHEHUS

u e€ rpapuk

Ilpakmuueckas paboma No29: bazoBsie cBoWcTBa Jorapu(hMoOB
Ilpakmuueckas paboma Ne30: MeTop! pemeHus JorapupMHUIECKUX
ypaBHEHUU

Ilpakmuueckas padoma Ne3l: MeTonapl pemieHHs JOTapuPMHIECKUX
HEPABEHCTB

Ilpakmuueckas padoma Ne32: Ilepexo]l K HOBOMY OCHOBAHHUIO
aorapudpma
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Tema 5.7. Ilpakmuueckan paboma Ne33: CuctemMbl NOKa3aTENbHBIX U

Jlorapu¢mmdeckue JOrapupMHUECKUX yPaBHEHUI

HCpaBCHCTBA Hpaxmuueckan paboma Ne34: Cucrembl 1orapuMHUYECKHX U
NOKa3aTeIbHBIX HEPABEHCTB

Mpodeccuonainuo [Tpumenenue ﬂorapn(l)Ma. Jlorapudmuueckas cnupaib B npupone. Ee

OpHEHTHPOBAHHOE MaTeMaTHYeCKue CBOICTRA.

coneprkanue Ilpakmuueckan paboma JV_z35: Texnuveckue 3a/1a'H, peluaembie ¢
MOMOIIBI0 MOKA3aTeJIbHON U Jorapupmuyeckoil pyHkunmu

Pa3nes 6 OCHOBBI TPUTOHOMETPHH 40

Tema 6.1. 57-76 Ilpakmuueckas padoma Ne36: YncioBast OKpY>KHOCTh Ha

Tpuronomerpuyeckue KOOPJIMHATHOM MJI0OCKOCTH

bynxuun Ilpakmuueckas paboma Ne37: PannaHHas u TpagycHas Mepa yria

NPOU3BOJIbHOIO Ilpakmuueckas paboma Ne38: HaxoxaeHue 3HaUCHUH CUHYCa U

yrja, yucJia.
Pagnannas n
rpajycHasi Mmepa yrJja
Tema 6.2.

OcHOBHbBIE
TPUTOHOMETPHYECKHE
TOKIECTBA.

Tema 6.3.

DopMyJibl NPUBEIEHUS

Tema 6.4.
CBoiicTBa 1 rpapuku
TPUTOHOMETPHUYECKHX
byHxkumi

KOCHHYCa, TAHT€HCAa U KOTaHI'€HCa

Ilpakmuueckan padoma Ne39: UncnoBoi apryMeHT
TPUTOHOMETPUUECKUX (PYHKIIMMI

Ilpakmuueckas paboma Ne40: Tpuronomerpudeckue GyHKIUU
YIJI0BOT'O apryMeHTa

Ilpakmuueckan paboma Ne41: OcHOBHbIE TPUTOHOMETPUUECKUE
ToKJecTBa. Pemienue 3aa4 Ha OCHOBHBIE TPUTOHOMETPUYECKUE
TOKJIECTBA.

Ilpakmuueckas paboma No4?2: ®opMynbl TPUBEICHHUS.

Pemenue 3aa4 Ha poOpMyJIIbI TPUBEICHHS

Ilpakmuueckas paboma No43: OyHKIHA y = Sin X, €€ CBOWCTBA U
rpaduxk.

Ilpakmuueckan paboma Ne44: OyHK1MA y = cOs X, €€ CBOWCTBA U
rpaduxk.

Ilpakmuueckasa paooma Ne45: OyHKIIMN y = tg X, y = ctg X, X
CBOWCTBA U IrpauKu.

Ilpakmuueckasa paooma Ne45: TIpeoOpazoBanus rpaduKoB
TPUTOHOMETPUUYECKUX (YHKLIUH
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Tema 6.5. Ilpakmuueckas paboma Ne46: O6paTHble TPUTOHOMETPUUYECKUE
Oo0paTHble ¢ynkuuu. MIx cBoiicTBa u rpaduku
TPUTOHOMETPUYECKHe
byHkuun
Tema 6.6. Ilpakmuueckan paboma Ne47: YpaBHeHHE COS X = a. YpaBHEHHE sin X
Tpuronomerpuyeckue = a. YpaBHeHHe tg X = a, ctg X = a. Penienne TpuroHOMeTpUIECKUX
YPaBHeHHS U YpaBHEHUI OCHOBHBIX THUIIOB: MPOCTEUIIINE TPUTOHOMETPHUYECKHE
HEepaBeHCTBa YPaBHEHUS, CBOJAIIMECS K KBaIPaTHBIM, PEIIAEMbIE PA3JI0KEHUEM Ha

MHOKUTEJH, OHOPOHBIC.

Ilpakmuueckas padoma Ne48: [Ipocreiinrie TPUTOHOMETPHYSCKUC

HEpaBEHCTBA
Tema 6.8. Ilpakmuueckasa paboma Ne 49: opmyIibl CHHYyca CYMMBI ¥ pa3HOCTH,
Dopmy.Jibl KOCHHYCa CyMMBI 1 pPa3HOCTH
npeodpazoBanus Ilpakmuueckas paooma Ne 50 TaHTeHC CYMMBI B Pa3HOCTH
TPUTOHOMETPUYECKUX Ilpakmuueckas paboma Ne 51: ®opmysbl cuHyca, KOCHHYCa, TAHT€HCA
BbIPa:KeHUI JIBOMHOIO yria

Ilpakmuueckasn padoma Ne52: opmynbl IOHWKEHUS CTENIEHHU, WX

(hopMyJTBI TIOJIOBUHHOTO yTJia

Ilpakmuueckas padoma Ne53. @opMyIbl CyMM TPUTOHOMETPUUYECKUX

byHKIMIA

Ilpakmuueckas padboma Ne54: Oopmyibsl TpoU3BeACHUN

TPUTOHOMETPUICCKHUX (DYHKITUI
IIpodeccuonanbHo Ilpakmuueckasa paboma NeS5: Oncanve MPOU3BOACTBEHHBIX
OpPHEHTHPOBAHHOE MPOIIECCOB ¢ MOMOIIBIO ITpaduKoB PpyHKIMI. Vicnonbp30oBaHue CBONCTB
coJep:KaHue TPUTOHOMETPUYECKUX QYHKITUNA B MPOdheCcCHOHATBHBIX

3a/1ayax
Paznen 7 IIpsiMble U MVIOCKOCTH B MPOCTPAHCTBE 38
Tema 7.1. 77-95 Ilpakmuueckasn padboma Ne56: AKCOMBI CTEPEOMETPHH U UX
HavajbHble NOHATHS IIPOCTEHIINE CIENCTBUS
cTepeoMeTpHH. [TapaniensHOCTh B IPOCTPAHCTBE
B3aumuoe Ilpakmuueckaa paboma Ne57: OnipeiesieHue U CBOMCTBA
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pacnoJioxkeHmne
NPSIMBIX U IJI0CKOCTEH
B MIPOCTPAHCTBE

[apajIeIbHOCTHU NMPSAMBIX, IPSIMOM U MIIOCKOCTH

Ilpakmuueckas padoma No58: OtipeneneHue u CBOWCTBA
CKPELIMBAIOIIUXCS IPSIMBIX. YOI MEXy MPSIMBIMU
Ilpakmuueckas paboma Ne59: Onipenenenue, MpU3HaK U CBOWCTBA
HapajyIeNIbHOCTH MIOCKOCTEH

Ilpakmuueckan padboma Ne60: Onpenenenre U CBOKWCTBA
HEePHEHANKYJIAPHOCTH IPSIMOI U IIIOCKOCTH

Ilpakmuueckan padboma Ne61: Onpenenenre NepreHINKYIsApa,
HaKJIOHHOH. Teopema o TpEX NepneHuKyIspax

Ilpakmuueckas paboma Ne62: [lonstue nyrpannoro yria. [Ipusznak
HEePHEHIUKYIAPHOCTH IIOCKOCTEH

IIpodeccnonanbHo-
[Tpsimble ¥ MIIOCKOCTH B clielUaIbHOCTH. Pemenue 3aia4 no pasaeny
OpPHEHTHPOBAHHOE
NPUMEHHUTEIHHO K mpodeccuun
cojJepiKaHue
Pa3nea 8 KoopauHaTtbl M BeKTOpPHI 22
Tema: 8.1. 96-106 Ilpakmuueckan paboma Ne63: Onpenenenue U GUINIECKUI CMBICIT
BexTops! B BEKTOPA B IPOCTPAHCTBE
NPOCTPAHCTBE Ilpakmuueckan paboma Ne64. CnoxeHne 1 yMHOKEHHE BEKTOpa Ha
YHUCIIO
Tema 8.2. Ilpakmuueckasa padoma Ne65: Paznoxenue Bektopa. [lonstue
TpsiMoyrobHas KOMIUTAHAPHOCTHU
ofR-
CHCTeMa KOOPIHHAT B Hpaxmuuecxa;;< paboma Ne66: JlekapTOBBI KOOPJMHATHI B
npoctpancTBe. KoopAMHATHI BEKTOpa, paCCTOSHUE MEXy TOUKAMHU
npocrpancree. Meron poctp P pa, p y ’
KOOpJMHATHI CEPEIUHBI OTPE3KA
KOOPAMHAT )
Ilpakmuueckasn padoma Ne67: Yron mexay Bekropamu. CKaIsipHOE
IIPOU3BE/ICHUE
Ilpakmuueckasn padoma Ne68. OToOpaXkeHUS MPOCTPAHCTBA HA CEOSI.
Bunsl nBukenus
IpodeccuoHaibHO- Ilpakmuueckasa paooma Ne69: KoopamHaTHas TUIOCKOCTh. Beraucienue
OPHEHTHPOBAHHOE paccTOsHUM M IJIOLAAeH Ha IUIOCKOCTH. KoaruecTBEHHbIE PacuEThl
coJepKaHue
Paznen 9: MHOrorpaHHMUKH M KpPyIJble Teaa 28
Tema: 9.1. 107-120 | IpakTuueckas padora Ne70: [lonstue MHOrOrpaHHuKa. BepuinHsl,
MHOrorpaHHuKHu pEOpa, rpanu MHOTOrpaHHuKa. Pa3BépTka.
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Tema: 9.2. [Ipusma n
napaJuieJienuies

Tema: 9.3. [Impamuna

Tema: 9.4. Tesna n
MOBEPXHOCTH
BpalleHus HWINHAP U
KOHYC, cepa

MHororpanssie yriibl. Beinykisie MHOrOrpaHHUKU. Teopema Ditnepa
IIpakTyeckas padora Ne71: ITpusma. [Ipsimas u HakIOHHAs IpU3Ma.
[TpaBunwsHas npusma. I[lapamnenenumnen. Ky6. CroiicTBa
napajuiejaenumnesa.

Ilpakmuueckan padoma Ne72: DnemMeHTbl upaMuibl. Buabl nupamu.
Pewenne 3anau

Ilpakmuueckasa paooma Ne73. DnemeHTsl nunuuApa. [Inomans
MOBEPXHOCTHU

Ilpakmuueckan paboma Ne74: Jnementsl konyca. [Inomanp
MOBEPXHOCTHU

Ilpakmuueckan padoma Ne75: DnemeHTsl chepsl U mapa. Y paBHEHHE
ctheprl. Cedenue mapa rmioCKOCTbIO

IIpodeccnonanbHo — Ilpakmuueckan paboma Ne76: [Ipumepsl cuMMeTpuil B mpodeccuu
OpPHMEHTHPOBAaHHOE

coJepxaHue

Pa3nea 10: Hayana maTremMaTH4yecKoro aHajaimsa

ITpousBoanasn

30

Tema 10.1. Unc10BbIe
MOCJIeA0BATEJILHOCTH U
HMX CBOMCTBA

Tema 10.2.
HccnenoBanue
(pyHxuHHu ¢ noMoLIbI0
NPOU3BOHOMH

121-135

Ilpakmuueckasa paooma Ne77: YucnoBble MOCIEAOBATEIIBHOCTU U UX
CBOMCTBA

Ilpakmuueckasn padboma Ne78: TloHsTHE TIpE/IEITa YUCIOBOM
MOCJIE0BATENBHOCTH

Ilpakmuueckasn padoma Ne79: OnpenescHUE MPOU3BOTHOM.
['eomeTpuueckuii 1 GU3NUECKU CMBICT IPOU3BOIHON
Ilpakmuueckas paboma Ne80: Brruncnenne npon3BoaHbIX. [IpaBuia
Qg epeHIMpoBaHUS

Ilpakmuueckasn paooma Ne81: Tabmuiia npon3BoaHbIX. [Ipon3BoIHAsS
CJIOKHBIX (PYHKLUH

Ilpakmuueckas paboma Ne82: YpaBHEeHHE KacaTelbHOH K rpaduky
byHKIIUN

Ilpakmuueckasn padboma Ne83: VccnenoBanue GyHKIUN HA
MOHOTOHHOCTb Y 9KCTPEMYMBI

Ilpakmuueckas paboma Ne84: ViccrnenoBaHue BHIITYKIOCTH U TIEpeTnoa,
OCTpPOCHHE TPaPuKOB QPYHKIIUU

OK 01
OK 02
OK 04
OK 09
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Ilpakmuueckasa paooma Ne85: IlpuMmeHeHNE TPOU3BOIHOMN IJIS
OTBICKaHUsI HAUOOJIBIINX U HAUMEHBIINX BEJIMYUH

Ilpakmuueckasa paooma Ne86: VicciienoBanue u mocTpoeHue rpagukon
(GYHKUINH C TOMOIIBIO TPOU3BOIHOM

IIpodeccnonanbHo-
OpPHMEHTHPOBAaHHOE Ilpakmuueckan paooma Ne87: HaxoxieHUE ONTUMAIBHOTO pe3yibTaTa
cojepiKaHue C IIOMOUIBIO MPOU3BOAHOM B MPAKTUYECKUX 3aJadax
Pa3znen 9 IlepBooOpa3Hasi U MHTErpaJj 30
Tema 9.1. Ilonsitue Cooepotcanue yueonozo mamepuana
epBOOOPA3HOM v = =
CBE HoTh (F)) ’ 136-150 | [TonsTue nepBooOpa3Hoi. OCHOBHOE CBOMCTBO MEPBOOOPA3HOM OK 01
. OK 02
Tema 9.2. IIpaBuna Ilpakmuueckas paboma Ne88: I1paBuia BEIUNCICHUS TIEPBOOOPAZHBIX OK 04
BBIYUCIICHUS .
Heonpenenennslii naTerpan OK 09
epBOOOPA3HBIX
Tema 9.3. [lonstue Ilpakmuueckan padoma Ne89: BrruucieHue HeonpeaeneHHOTO
HEOIPEIEIEHHOTO
MHTETpaa
MHTETpasa
Tema 9.4. Meron OmnpeneneHHbIil HHTErpaj
HEINOCPEICTBEHHOT O
p Ilpakmuueckas paboma Ne90: BerauciieHne onpeIeIeHHOTr0 HHTerpaja
UHTETPUPOBAHUS
Tema 9.5. Ilpakmuueckas padoma Ne9l: [TpumeHeHME ONpeIeIEHHOT0 UHTErpaa
OnpenenéHHbIin .
JUISL HAXOKIEHMS TUTOIAAN KPUBOJIMHEWMHON Tpaneu
UHTErpa
Tema 9.6.Brruncnenue
OIPEIEIIEHHOTO
MHTETpaa
Tema 9.7. [Ipumenenne
ONPEAEIEHHOTO

WHTEerpaja s
HaXO/ICHUs IIJIOILAIN
KPUBOJMHEHHON
Tpaneuuu

30




IIpodeccnonanbHo
OPHEHTHPOBAHHOE
coJepiKaHue:

Tema 9.8. [Ipumenenue
UHTETpaa B

Ilpakmuueckasa paooma Ne92: IlpumeHeHNE HHTETPaNIA B

npodeCcCHOHATBHBIX npodeCCHOHATIBHBIX 3aauax
3aa4ax
Paznen 10 MHo:xecTBa. JjleMeHThI Teopuu rpagos 10
Tema 10.1. MHOXecTBa 151-155 Ilpakmuueckan pavoma Ne93: Ilouarue mHox)ecTBa. [TogMHOXKECTBO. OK 01
IIpodeccnonanbHo Onepauuu ¢ MHOKECTBaMU OK 02
OpPMEHTHPOBAHHOE Ilpakmuueckan paboma Ne94: Onepanuu ¢ MHO>KecTBaMU. Perienue OK 04
coepxaHue: MPUKJIAHBIX 33]1a4 OK 09
Tema 10.2. Onepanuu ¢ Ilpakmuueckan padoma Ne95: Ilouarue rpada. Csa3Hbli rpad, nepeso,
MHOXECTBaMHU UK Tpad HA TUIOCKOCTH
Tema 10.3. I'padnr
Tema 10.4. Pemenne Ilpakmuueckasn padoma Ne96: Oneparuu ¢ MHOKecTBaMu. Omiicanme
3a1a4. MHOXeCTBa, peasbHBIX CUTYAIMH ¢ OMOIIbI0 MHOKECTB. [IprMenenue rpagoB k
I'padbr u ux peleHuto 3a1a4
IpUMEHEHHe

Paznen 11 DJieMeHThbl KOMOMHATOPUKH, CTATUCTUKH U TEOPUM BEPOSITHOCTEH 18
Tema 11.1. OcHOBHBIE Cooepircanue yuebnozo mamepuana
MOHSTHS 156-164 | OcHOBHBIE NOHSTHUSI KOMOMHATOPUKHU OK 01
KOMOWHATOPUKH IlepecTaHOBKH, pa3MEILLEHUS U COYECTAHUS. OK 02
Tema 11.2. Pemenue Co0bITHE, BEPOSITHOCTH COOBITHS. OK 04
3a/1a4 Ha BBIYKMCIICHUE Pemuienue 3a1au Ha BEIYHMCIIEHUE BEPOSTHOCTEM. OK 09

BEPOSATHOCTEM

IIpodeccnonanbHo
OPHEHTHPOBAHHOE
cojiep:KaHHe:

Tema 11.3:

CrnoxxeHue 1 yMHOKEHUE BEPOSTHOCTEH.

Pemenue 3a1au Ha cI0’KEHUE U YMHOKEHUE BEPOSATHOCTEH.
JuckpetHas ciay4aiiHasi BeTMYHHA.

3aKOoH pacnpeaeneHus AMCKPETHOM cirydailHOW BEJIMYNHBI.

Pemenue 3a1a4 Ha 2€eMEeHThI KOMOMHATOPUKHU, CTATUCTUKU U TEOPHH
BEPOSITHOCTEH.

Ilpakmuueckasn paoboma Ne 97 Ilpasuno cymmol

Ilpakmuueckas paboma Ne 98: Ilpasuno npoussedenus

31




OTHocHuTeILHAA

Ilpakmuueckasa paooma Ne99: Ilepecmanosxu. Ilepecmanosku e

4acToTa cOObITHS, noemopenuil
CBOIiCTBO €é Ilpakmuueckasa paooma Nel00: Pazmewenun. Pazmewenusn c
YCTOMYHBOCTH. nOGMoOpeHuAMU

Ilpakmuueckasa paooma Ne4101 Couemanusn u ux ceoiicmea

Ilpakmuueckas paboma Nel02: Tpeyzonvnuk Ilackans. bunom

Hbviomona.

OTHOCHUTENBHAS YaCTOTA COOBITHS, CBOMCTBO €€ YCTOWYHBOCTH.

Craructudeckoe onpezaeneHue BepossTHOCTU. O1leHKa BEpOSITHOCTU

COOBITHSI.

Ilpakmuueckasn paooma Nel03: Komounayuu coovimuii.

IlIpomueononosicuvie coovimus

Ilpakmuueckasa paooma Nel04: Bepoamunocmo coovimus
HTroro 328
Koncyabrauus 4
JAndd. 3auér 8
Bcero 340
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3. YCJIOBUSA PEAJIMZAIIUUA ITPOT'PAMMBI
OBIIEOBPA3OBATEJBHOM JUCIUTIIUHBI
3.1. TpeboBaHusi K MUHMMAJbHOMY MATEPHAJIbLHO-TEXHUYECKOMY
odecre4eHnI0

Peanuzanust yueOHON IUCHMIUIMHBI TpeOyeT HaJW4yus y4eOHOTro KaOuHeTa
MareMaTHukKu;
O6opynoBanne yueOHOTO KaOUHETA:
- IOCa/I0YHbIE MECTa M0 YUCITY CTY/ICHTOB
- paboyee MecTo MpernogaBaTes,
- pabouas 1ocKa
TexHuueckue cpeacTBa 00yUeHUS:
MYJIbTUMEIHUHBIA IIPOEKTOP,
- [IK,
- DKpaH,

3.2. UndopmannonHoe odecrneyeHue oOy4denus. Ilepedyens pexomeHayembIx
yueOHbIX n3nannii, UaTepHeT-pecypcos, 10MOJHUTEIbHOM JUTepaTyphl

1. Amumos L. A. u 1p. Marematuka: anreOpa 1 Hadaja MaTEMaTUYECKOTO
aHanau3a, reoMeTpus. Anredpa U HayaJla MaTEMaTUUECKOTO aHau3a (0a30BbId U
yrayonenublit ypoBuu).10—11 kmacesl. — M., 2022.

2.Aranacsn JI. C., byty3os B. @., Kagomiies C. b. u ap. MaTtemaTuka: anrebpa u
Hayayia MaTeMatudeckoro ananusa. ['eomerpusi. ['eomerpust (0a30BbIii 1
yrayonennbiit yposuu). 10—11 kmacesl. — M., 2022

3. boromonor H.B. M: JIpoda, 2020 r. (s CIT1O)

4. boromonos H.B. IIpakTudeckue 3anstus o maremaruke. — M.: Beicias mikoia,
2022.

JlonoJIHUTeIbHbIE HCTOYHUKH:
5. Namasn A.A. «Matematuka» - M.: ®opym — UHDOA-M, 2019.

6. Hamasa A.A. «COoopHUK 33124 110 MateMaTuke» - M.: ®opym - UHDA-M,
2019.

7. bammmakoB M.U. Marematuka : Y4eOHUK ISl YUPEKICHUN HAY. U CPe]l
npododpazosanuss/ M.M. bammmakoB — M Mocksa -: U3gaTenbCKkuil LEHTP
«Axagemus», 2020

HNHuTepHeT-pecypcehl 10 MaTEeMATHKE:
1. T'azera «Marematuka» M3narensckoro goma «IlepBoe ceHTIOPs»,
http://mat.1september.ru

Math.ru: MaremaTtuka u oopasoBanue, htpp:\\www.math.ru
Allmath.ru—scs marematrka B onaom Mecte, http:\\www.allmath.ru
EqWorld: Mup maremarnueckux ypaBHenui, http:\\eqworld.ipmnet.ru

o bk wn

Exponenta.ru: o0pa3oBaTenbHbIA MAaTEMATUYECKUM CANT,
http:\\www.exponenta.ru
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6. HUnreprer-npoekT «3amaum»,http:\\www.problems.ru
Matremaruueckue 3161, http:\\www.etudes.ru

8. Maremartuka B IIOMOIIIb MIKOJBbHUKY U CTYACHTY (TGCTBI 10 MaT€EMaTUKE On-
line), http:\\www.mathtest.ru

9. MaremaTrKa JUIs OCTYyMAONMMX B By3bI, http:\\www.matematika.agava.ru
10.Mertoauka npenoaaBanus MmatemaTrky, http:\\methmath.chat.ru

11. http://www.mathematics.ru (MatemaTrka B OTKPBITOM KOJUICIDKE)

12. http://www.allmath.ru (Bcs MmaTemaTHKa B OJJHOM MECTE)

13.http://www.mathtest.ru (MaremaTrka B TOMOIIb IIIKOJIBHUKY U CTYACHTY )

14.http://mathem.h1.ru (Marematuka on-line)

15. www.math.ru (bubnuoreka MaTeMaTH4ECKOMN JTUTEPATYPHI)

16. http://reshuege.ru/test?a=catlistwstat (Pemry EI'D)

17.7www. fcior. edu. ru (MapopmManoHHble, TPEHUPOBOYHBIE U KOHTPOJIbHBIE
MaTepHuabl).

18.www. school-collection. edu. ru (Eaunas xoyutekuuu g poBhIx

~

00pa3oBaTeIbHBIX PECYPCOB).
19.Karamor Poccuiickoro o6pa3oBaTeIbHOTO ITOpTAIa
http://window.edu.ru/catalog
20.Buneoypoku mo npeametam, https://infourok.ru/videouroki
21.bubnuoTexa METOAUYECKUX MAaTEPUAJIOB JUJISl yUUTEIECH:
https://infourok.ru/biblioteka
22.Buneoypoku 1o MKoJIbHOM nporpamme, https://interneturok.ru
23. Poccuiickas anekTponHas mmkona, https://resh.edu.ru/
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http://infourok.ru/go.html?href=http%3A%2F%2Fwww.mathematics.ru
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.allmath.ru
http://infourok.ru/go.html?href=http%3A%2F%2Fmathem.h1.ru%2F
http://window.edu.ru/catalog
https://www.youtube.com/redirect?event=video_description&redir_token=QUFFLUhqbXI0VjBTbE13RjN0WXdNUzlDc21xNnBEaDlYd3xBQ3Jtc0treEJZVXdfUV83ZDU0X3Y5anNxWlBfWXlRcHZuNldHSXNuMTh6NHFxWXJFaGFQUkZWQnoyWXV6Uld4R1VDZnJBU09iVXo5a1RxR0lTY0lVdEM1aGJzQ0tQWkdYVEFudzVoRnloSzQyYUZIcXlMejNKQQ&q=https%3A%2F%2Finfourok.ru%2Fvideouroki
https://www.youtube.com/redirect?event=video_description&redir_token=QUFFLUhqa3QyV09PenFIN19hQ0ZEd1JTS1ZNQ0ZBampUd3xBQ3Jtc0ttcWYzN2RmWDhZcmlaYXVZRTBvU241dVN3MDc3VXYzczFkX0RQY0pLNmFfQ0MwaloxVWpvc0ozbHdqc1I0a2VKYl94SUZBQWFfS1o4eHAzYmRXeUNNaXZmdmxDSWppYWwzT09ZX2ZRWHczNmUyMDFVQQ&q=https%3A%2F%2Finfourok.ru%2Fbiblioteka
https://www.youtube.com/redirect?event=video_description&redir_token=QUFFLUhqbXAyTnZqS0JUTUp0Z3paSG9YQWpGMEpRZ250QXxBQ3Jtc0tuaEoyZVVzeU5YVTQza2JiencwNFlqQnc5czRmcW5nM0k4bC1JZnp5TVVXOGxGM3lZSk5kcDN0aTZxSWZTUVdKdlNYc1l0LUJrOEVpMktmeHRvLS1Jb0NxYnViYnhCVklUNjZvSGU0T2w1Rk8zRjl4dw&q=https%3A%2F%2Finterneturok.ru
https://resh.edu.ru/

4. KOHTPO.Ib 1 OIEHKA PE3YJIbTATOB OCBOEHUS1
OBIHIEOBPA3OBATEJBbHOU JUCIUITJINHbI

KonTtponb u oOneHka pe3yabTaTOB OCBOCHHS 00IIe00pa3oBaTeIbHON
mucuuiimeel OOJ[.07 MareMatuka pacKpbIBAIOTCS 4Yepe3 IUCLHUILNTMHAPHBIC
pe3ynbTaThl, HampaBieHHbIE HAa (HOpMUPOBaHHME OOUIMX M MpodeccroHATbHBIX
KOMIIETEHIIUN 110 pa3/iesiaM U TEMaM COJAEp KaHUs yueOHOro MaTepuara.

Oomas/npodeccuoHaabLHas Tun oeHOYHBIX
pod Pa3ngen/Tema . .
KOMIIETEH A MepONpPUSITHI

OK 01. YcTHbIi onpoc,
TECTOBBIE 3aJ[aHHUA,
KOHTPOJIbHbBIE padOTHI,
IPAaKTUYECKHE PadOThI

Pa3nenl — Pazmen 11

OK 02. YcTHbIi onpoc,
TECTOBBIE 3aJ[aHUA,
KOHTPOJIbHbIE pa0OTHI,
IPAaKTUYECKHE PadOThI

Pa3nenl — Pazmen 11

OK 03. Pasnenl — Pa3pen 11 Brimonnenue

OK 04. Pasnenl — Pa3pen 11 MPAKTUYECKUX 3aJaHUI
OK 05. Paznenl — Pa3zpen 11 ITpoekTHas pabora
OK 09. Paznenl — Paznen 11 [TpoexTHas pabora
OK 01, OK 02 Pasnenl — Pasmen 11 Brmosenne sananmi

3auéra
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