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Pabouast nporpamMmma y4eOHOM AUCHMILVINHBI Ppa3padoTaHAa HA OCHOBe TPeOOBaHMII

denepanbHOTO rOCYAapCTBEHHOTO 00pa3oBaTebHOTO CTaHJapTa CpeaHero
npodeccuoHanbHOoro obpazoBanus no crenuanbHocTr(09.02.07 MHpOpMAIMOHHBIE CHCTEMBI U
IPOrpaMMUPOBAHUE.

— @enepanbHOTO TOCYIAPCTBEHHOTO 00pa30BaTENBHOTO CTaHAapTa CpPEJHEro OoOIIero
oOpa3oBaHus;

— ®enepanbHOil 00pa30BaTEIBLHON MPOTPAMMBI CPEIHETO OOIIEro 00pa30BaHUSIHU C YIETOM,

— Paboueii mporpammsl Bociutanus 1o creruansHocTi(09.02.07 UnpopmanmoHHbIE CHCTEMBI
Y TIPOTPaMMHUPOBAHHE;

— Pexomenmanmii mo peanmuzanyi CpeaHEro oOmero oOpa3oBaHHs B TpenesiaX OCBOCHHUS
00pa3oBaTeIbHON MPOTrpaMMBbl CpeTHETO MPOPECCHOHATBHOTO 00pa30BaHNs;

— TlpumepHoii pabouyeit mporpaMmbl 00111€00pa30BaATEIbLHOUIUCIIUILTNHEI «MaTteMaTukay st
npodeccroHalbHBIX 00pa30BaTENIbHBIX OpraHU3aIii.

Paspaborumk:Tpyxuna K.C., MPENoaaBaTesb 'ATIOY CcO «CyXOJOXKCKUI
MHOTONPO(MUIBHBINA TEXHUKYM.
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IlosicHuTeILHAS 3aIUCKA

Pabouas mporpamma y4eOHOW AUCHHUIUTUHBI «MaTeMaTuka» SBISAETCS YacThlO OCHOBHOMU
npodeccuoHanbHOi  oOpazoBarensHOi mporpammbl  —09.02.07 MHpopManuoHHBIE CHCTEMBI |
IIPOrpaMMHUPOBaHHUE.

YyeOnasqucuumimHa «MaTemaTiKa» BXOJUT B 00s3aTENIbHYIO 4acTh 00111€00pa30BaTEIbHOTO
LMKJIA U U3ydaeTcs Ha yriayOnEHHOM ypOBHE.

[IporpaMmma 1o maTeMaTHKE Ha YpPOBHE CpeaHero ooOiero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe PI'OC COO c¢ yuéroM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MpPENBABISEMBIX K
MaTeMaTH4eCKOMY O0Opa3OBaHUIO, W TPAIUIIUNA pOCCHIICKOTO oOpa3zoBaHus. Peanuzarus mporpamMmsl
0 MaTeMaTHKe OOECHeYMBACT OBJIAJACHUE KIIOYEBHIMH KOMIIETEHIMSIMH, COCTABISIOIINMHU OCHOBY
JUI CaMOPa3BUTHUS U HETIPEPHIBHOTO 00pa30BaHMs, LIEOCTHOCTh OOIIEKYIbTYPHOTO, JIMYHOCTHOTO U
MMO3HABATEIbHOTO Pa3BUTHUS JIMYHOCTU oOyyarouuxcsa. B mporpamme mo maremaTtvke yudTeHbI MJIEU U
nojoxxenus KoHuenuu pa3BuUTHS MaTeMaTHdeckoro obOpaszoBanusi B Poccuiickoit denepanun. B
COOTBETCTBUU C Ha3BaHMEM KOHLENIMHU, MaTeMaTHyecKoe 0Opa3oBaHUE [OJKHO, B YAaCTHOCTH,
MPENOCTABIATh KaxJA0My OOy4aromemycss BO3MOXKHOCTb JOCTH)KEHHS YPOBHSI MaTeMaTHYeCKUX
3HaHUH, HEOOXOAUMOTO JIJIsl JAJIbHEHINEeH YCTIENTHOM KU3HU B oO1iecTBe. IMEHHO Ha perieHue 3Tou
3aJlauM HalelieHa mporpamma o MaremaThke 0a30Boro ypoBHs. B snoxy mudpoBoit Tpanchopmanmu
BCeX cep YeIIOBEUYECKO 1eATeTbHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM
6e3 0a30BOI MaTeMaTHUECKOM MOATOTOBKH. Y3K€ B IIKOJIE MaTeMaTHKa CIIY>KUT OMOPHBIM MPEIMETOM
JUIA WU3YYEHHUS CMEXKHBIX IUCHMIUIMH, a B KH3HU IIOCJE IIKOJbl PEaJbHOW HE0OXOIUMOCThHIO
CTaHOBUTCS HEMpephIBHOE 00pa3zoBaHUE, YTO TpeOyeT MOJHOLEHHON 0a30Boi 0011e00pa3oBaTeNbHOM
MMOJTOTOBKH, B TOM YHCJIE U MaTeMaTHYECKON. DTO 0OyCIOBIEHO TE€M, YTO B HAIW JHHU PACTET YUCIIO
CHEIHMAIbHOCTEH, CBS3aHHBIX C HEMOCPEICTBEHHBIM MPUMEHEHHEM MaTeMaTukKu: U B cdepe
SKOHOMMKH, U B OM3HECE, U B TEXHOJIOTMUECKUX OONACTAX, U Jake B T'yMaHUTapHbIX cdepax. Takum
oOpa3oM, Kpyr oOydaroluxcs, UIsi KOTOPBIX MaTeMaTHKa CTaHOBUTCS 3HAYUMBIM IPEAMETOM,
CYILLIECTBEHHO PaCLIUPSIETCS.

OOyyenne wmaTemaTuke Ja€T BO3MOXKHOCTH pa3BUBaThb y OOydaloluxcs TOYHYIO,
paloHaIbHYI0O U HMHQOPMATHBHYIO pedb, YMEHHE OTOMpaTh Haubosee MOAXOMALINE S3bIKOBBIE,
CUMBOJIMYECKUE, Tpaduyeckue CpeacTBa JJis BBIPAXKEHHUS CYXKJIEGHUH U HAJBSIAHOTO X
npenactaBieHus. HeoOXoAMMBbIM KOMIIOHEHTOM OOIIell KyJIbTyphl B COBPEMEHHOM TOJKOBAaHUU
SBJISETCS 00IIee 3HAKOMCTBO C METOJJaMH TIO3HAHUS JEMCTBUTENLHOCTHU, IPEICTABJICHUE O MIPEAMETE U
METO/Ie MAaTEeMaTHK{, €ro OTJIWYMS OT METOJOB €eCTECTBEHHbIX M TyMAaHUTapHBIX HayK, 00
OCOOCHHOCTSIX MPUMEHEHHs] MAaTeMaTUKHU Uil PElIeHUs HAy4YHbIX M MPUKIAJHBIX 3a1ad. Takum
oOpa3oMm, MaremMaTHueckoe oOpa3oBaHHE BHOCUT CBOM BKiaJ B (opMUpoBaHHE OOIIEH KylIbTYpbl
yenoBeka. V3ydeHre MaTeMaTuKi CIIOCOOCTBYET ICTETHUECKOMY BOCIIMTAHUIO YEJIOBEKa, MOHUMAHUIO
KpacoThl W U3AIIECTBA MAaTEeMAaTHMUECKUX PACCYXKICHUI, BOCIPHUATHIO TE€OMETPUYECKUX (opM,
YCBOEHUIO UJIEW CUMMETPUHU.

[IpuoputernpiMu  tensmu  0o0ydeHus wmarematuke B CIIO sBustorcsa:  (opmupoBaHue
LEHTPATbHBIX MATEeMAaTUYECKUX MOHITHN (YUCIO, BEIMYMHA, TeoMeTpuyeckas ¢urypa, nepeMeHHas,
BEPOSITHOCTh, (PYHKIHUS), 0OECTIEUNBAIOLIUX TPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MAaTEeMAaTHYECKOTO
oOpa3oBaHusl O0Oy4alOIIMXCs; MOJBEIACHUE OOYydYaroUIMXCsl Ha JOCTYIIHOM [UIi HHX YpPOBHE K
OCO3HAHUIO B3aUMOCBSI3U MaTEMaTHUKU M OKDPYKAIOIIEro MHUpa, MOHUMAHUE MAaTEMATUKH KaK 4YacTH
oOmiel KyJabTypbl 4YelOBEUECTBa; pa3BUTHE MHTEIJIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH
oOyyaromuxcs, M03HaBaTEIbHOM aKTUBHOCTH, UCCIIEI0BATEIbCKIUX YMEHUHN, KPUTUUHOCTH MBIIIJICHHS,
UHTEpeca K M3Yy4EHHI0O MareMaTuku; (GopmupoBaHue (YHKIMOHAJIBHOM  MaTeMaTHYeCKOM
IPaMOTHOCTHU: YMEHHUS pPaclO3HaBaTh MATEMATUYECKUE ACTIEKThI B PEAJIbHBIX JKU3HEHHBIX CUTYalUsAX U
IpU U3YyYEHHUU JAPYrMX Y4eOHBIX MPEIMETOB, MPOSIBICHHUS 3aBUCUMOCTEH W 3aKOHOMEPHOCTEH,
¢dopmMynupoBaTh HMX Ha S3bIKE MaTEeMAaTUKH W CO3/1aBaTh MaTeMaTHYECKHE MOJEeNH, NPHUMEHATh
OCBOCHHBIM MaTeMaTHYEeCKMH ammapar il peuleHus INPaKTUKO-OPUEHTHPOBAHHBIX — 3ajad,
UHTEPIIPETUPOBATh M OLIEHHWBATh IIOJYYEHHbIE pe3yinbTaTbl. OCHOBHBIMU JIMHUSAMHU COZACPKaHUS
matematuku B CIIO sBusrores: «Uucna W BBIUMCIEHUS», «Anrebpay («AnreOpandeckue



BBIpAXKEHUS», «YpaBHEHUsI U HepaBeHCTBa»), «Hauama maremarnueckoro anamuza», «['eomerpusi»
(«['eomerpuueckue Qurypsl W UX CBOWCTBa», «/3MepeHHE TI'e€OMETPUYECKHX BEITUYHHY),
«BeposTHOCTD U cTaTUCTHKay». [laHHBIE JTMHUM PA3BUBAIOTCS MapalIeNbHO, KaX/1asi B COOTBETCTBUU C
COOCTBEHHOW JIOTUKOH, OJHAKO HE HE3aBUCHMMO OJHA OT JPYroil, a B TECHOM KOHTAaKTe H
B3anMoieiCcTBIU. KpoMe 3Toro, NX 00beHSET JOrnyecKast COCTABISAIONIAs], TPAAUIIMOHHO TPUCYIIAs
MaTeMaTHUKE M IPOHU3BIBAIOLIAsS BCE MaTEeMaTHYEeCKUE KypChl U COJEp)KaTebHbIE JIMHUU.
Cdhopmymupoannoe B DI'OC COO tpeboBaHUEe «BIaJICHUE METOJAMH JIOKA3aTEIbCTB, AJITOPUTMAMH
pemieHust 3aaa4, yMeHHE (HOPMYIHPOBATH OMPEACICHHS, AKCHUOMBI M TEOPEMBI, MPHUMEHSTh HX,
MIPOBOJIUTH JIOKA3aTEJIbHBIE PACCY)KACHUS B XOJE PEHICHUS 3a7ad» OTHOCHUTCS KO BCEM y4eOHBIM
Kypcam, a popMHUpOBaHHUE JIOTHYECKAX YMEHUI pacIpeenseTcsi Mo BCEM rofaM 0OydeHUs] Ha YpOBHE
cpennero oOmiero oo6Opazoanus. B coorBerctBum ¢ ®PI'OC COO wmaremaruka SIBIsieTCS
0053aTeNbHOMIMCIMIUINHON Ha JaHHOM YypoBHE oOpa3oBaHus. [Iporpammoili 1o wmaremaruke
MpeAyCMaTpUBACTCST U3ydeHUE Y4YEOHOM IUCHUIUIMHBI «MareMaTtuka» B pamMKax TpEX Yy4eOHBIX
KypcoB: «Aunrebpa W Hadajga MaTeMaTU4YecKoro aHanuszay, «leomerpus», «BepodaTHOCT U
cTaTucTUKa». DOPMUPOBAHME JIOTMUECKUX YMEHHM OCYIIECTBISETCS Ha NPOTSHKEHUM BCEX JIET
oOy4yeHHs] Ha YypOBHE CpeaHero oOmiero oOpa3oBaHMs, a »JJIEMEHTHI JIOTMKH BKIIOYAIOTCS B
CoJIep’KaHHe BCEX HAa3BaHHBIX BBILIE YUEOHBIX KYpCOB.

B paboueii Mporpamme MIPEICTABIICHO npo¢eccuoHAIbLHO-OPUEHTUPOBAHHOE
cojep;kaHUey4eOHOM JTUCIUIUIMHBI, MPENojararplee CUTYaTHBHOE HCIOIb30BaHHE Y4eOHOIO
Marepuaga ¢ NpodeccHoHANbHBIM COAEPKAHMEM MPAKTHUYECKOTO XapakTepa, CIOCOOCTBYOIIee
(hOopMUPOBAHUIO YCTOWMYMBOW MOTHBAIIMM M IIEHHOCTHOTO OTHOIICHMSI K TOJIydaeMou mpodeccuu,
podeccnoHaIbHO 3HAYMMBbIX KaUeCTB JIMYHOCTH, OOIINX U MPOPECCUOHATBHBIX KOMITETEHIIUH.



O0beM y4eOHOI JUCHUNIMHBI

O0beM yueOHOU TUCIUIUIAHBI Bcero akaneMuueckux 4acoB
O6mast TpyA0€MKOCTh Y4€OHOUM AUCIIUTUIMHBI 346
B TOM YHCJIE
Bo B3aumoeiicTBUY C mpernoiaBaTesieMm 346
B TOM YHCJIE
JIEKIUH, YPOKHU 41
MPAKTUYECKHUE 3aHATHUS 299
CamocTrosrenbHas pabota oOy4aroumxcs 0
[IpomexyTouHas aTrrecTanus (3K3aMeH) 6




Conepxxanue y4eOHO U CHUNITIHHBI

OcHoBHBIMU JUHUSAMH cojiepkaHuss MareMatuku CIIO sBustorcs: «Hucna ¥ BBIUHCICHUSD,
«Anrebpa»  («AnreOpanyeckue  BBIpaXECHHS», «YpaBHEHHsS W  HepaBeHCTBa»), «Hauama
MaTeMaTH4eCKOTo aHanmn3ay, «I'eomerpus» («I'eomerpuueckue GUTrypsl 1 UX CBOWCTBaY, «M3mMepeHue
F€OMETPUYECKUX BEIUYUH»), «BeposTHOCTh U cratucTtuka». JlaHHbIE JMHUM Pa3BUBAIOTCS
napajulesbHO, Ka)/Jas B COOTBETCTBUU C COOCTBEHHOW JIOTMKOW, OJHAKO HE HE3aBUCUMO OJIHA OT
JIpYyro, a B TECHOM KOHTaKTe W B3aumojeuctBuu. Kpome sTOro, mx oOBEAMHSET JIOTHYECKas
COCTaBJIAIOLIAs, TPAJMUUOHHO IpHUCYyIlas MaTeMaTHKE M IPOHU3bIBAIOIIAasi BCE MaTeMaTHYeCKHe
Kypcsl U coxaepxkatenbHbie JmHHA. ChopmymupoBanHoe B ®I'OC COO tpeboBanme «BlanecHHE
METO/IaMU JI0Ka3aTeNIbCTB, AJTOPUTMAMU pEIICHUs 3ajad, yMeHue (HopMyaupoBaTh OIpPEAETICHMUS,
aKCUOMBI U TEOPEMBI, NMPUMEHITh WX, MPOBOJUTH JOKA3aTENbHbIE PACCYXKIECHUS B XOJE pEIICHUS
3aJ1a4» OTHOCHUTCS KO BCEM y4eOHBIM KypcaMm, a (popMHpOBaHUE JTOTMUECKUX YMEHUH pacIpenensieTcst
10 BCEM rojiaM 00y4eHHUs Ha ypoBHE cpenHero obuiero oopasosanus. B coorserctBun ¢ ®I'OC COO
MaTeMaTHKa SIBJISIETCSl 0053aTeIbHONIUCIIMIUTMHON Ha JaHHOM ypoBHE oOpa3oBanusl. [Iporpammoii mo
MaTeMaTHKe MpeaycMaTpUBaeTCs U3ydyeHue y4eOHOM IUCHUIUIMHBI «MareMaTuka» B paMmKax TpEX
yueOHBIX KypcoB: «AnreOpa W Hayana MaTeMaTHYeCKOro aHaiauzay, «l'eomerpus», «BeposTHOCTh U
craTucTuka». DOpPMUPOBAHME JIOTMUECKUX YMEHHM OCYIIECTBISETCS Ha NPOTSKEHUM BCEX JET
o0Oy4eHHs] Ha YypOBHE CpeaHero oO0miero oOpa3oBaHHs, a »JJIEMEHTHI JIOTMKH BKIIOYAIOTCS B
coJiep’KaHre BCEX Ha3BaHHBIX BBILIE YUEOHBIX KYpCOB.



HJIaHI/IpyeMBIe pe3yJbTaThbl OCBOCHUA yqeﬁnoifl AUCIHUIIINHBI

N3ydyeHne maTeMaTHKM Ha YpPOBHE OCHOBHOTO OOILIEro o0O0pa3oBaHMs HAIpPaBICHO Ha

JNOCTHKEHHE OOYUYaIOIMMUCS JIMYHOCTHBIX, METallpPeIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yITATOB OCBOCHUS YIEOHOU JTUCIIUTUIHHEI.

JInYHOCTHBIE Pe3yabTAThI
B pesynbrare wu3yueHus MareMaTHKd Ha YPOBHE cpeaHero oOmiero oOpa3oBaHus Yy

oOyyaromerocst OyyT cOpMUPOBAHBI CIEAYIONINE JHYHOCTHBIE Pe3yJIbTAThI:

1)

2)

3)

4)

5)

6)

7)

8)

2PANCOAHCKO20 B8OCHUMAHUA:CPOPMUPOBAHHOCTh TPAKIAHCKON TO3UIMH OOydaIomerocs Kak
AKTUBHOTO WM OTBETCTBEHHOTO YJIEHA POCCHUHCKOTrO OOIIECTBA, MPEJACTABICHUE O MAaTeMAaTHUUYECKHX
OCHOBaX ()YHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYP, SIBJICHUH, MPOILIEAYpP TPAXKIAHCKOTO 00IIeCcTBa
(BBIOOPBI, OMPOCHI W JPYroe), YMEHHE B3aWMOJCHCTBOBATH C COLMAIBLHBIMH WHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIIUSIMU U Ha3HAUCHUEM;

nampuomuueckozo eocnumanusn: cPOPMUPOBAHHOCTh POCCUICKON TpakIaHCKON UJIEHTUYHOCTH,
YB@XEHUS K TPOIUIOMY W HACTOSIIEMY POCCHUHUCKOW MaTEeMaTHUKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTUKEHHUSM POCCUMCKUX MAaTEMaTUKOB M POCCUUCKON MAaTEMaTUYECKOM IIKOJIbI, UCIIOJIb30BaHUE
ATUX TOCTHKEHUHN B IPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKH;

0YX06HO-HPABCMBEHHO20 80CHUMAHUA: OCO3HAHWE JyXOBHBIX IEHHOCTEH POCCHMCKOTO Hapoa,
chOpMUPOBAHHOCTh HPABCTBEHHOTO  CO3HAHWS, JTHYECKOTO TOBEJEHUSA, CBS3aHHOTO C
MPaKTUYECKUM MMPUMEHEHHUEM JOCTHIKEHUN HAYKU U JIEATEIHbHOCTHIO YIEHOTO, OCO3HAHUE JTUYHOTO
BKJIa/Ia B TIOCTPOCHUE YCTOWYMBOTO OYyTyIIEero;

ICMEemu4ecKko20 GOCHUMAHUA: HSCTETUYECKOE OTHOIICHHWE K MHPY, BKIIOYas OSCTETUKY
MaTeMaTHYEeCKUX 3aKOHOMEPHOCTEH, 0OBEKTOB, 3a71a4, PEIICHUH, PACCYKACHUH, BOCTPUUMYHBOCTh
K MaTeMaTUYECKUM ACIIEKTaM Pa3In4HbIX BUJOB UCKYCCTBA;

duzuueckozo socnumanua: copMUPOBAHHOCTH YMEHHUS NMPUMEHATh MaTeMaTUYEeCKHe 3HAHUS B
MHTEpecax 370poBOro M 0Oe3omacHOro obOpasza >KU3HHM, OTBETCTBEHHOE OTHOUIEHHE K CBOEMY
3I0pOBbIO (370pOBOE MHTaHWE, COATAHCHUPOBAHHBIM PEXHUM 3aHATHM W OTAbIXA, pEryispHas
(¢u3uvecKass aKTHBHOCTH), (DU3UYECKOE COBEPIICHCTBOBAHME TIPHU 3aHATHUAX CIOPTHBHO-
03JI0POBUTEIILHOM JESTEIBHOCTHIO;

mpy006020 éocnumanuA: TOTOBHOCTb K TPYyHYy, OCO3HAHUE LIEHHOCTU TPYI0Jt0Ous, MHTEpeC K
pa3nuuHbIM cepaM NpodecCHOHAIBHONW JAEATEeIbHOCTH, CBS3aHHBIM C MaTeMaTUKOW u eé
MPWIOKEHUSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIN BbIOOP Oyayiled mpodeccun M pearru3oBbIBATH
cOOCTBEHHbBIE KU3HEHHBIE IJIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MareMaTH4ecKoMy 0Opa3oBaHUIO
1 caMo00pa30BaHUIO HA MPOTSHKEHUU BCEHl )KU3HU, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHUU
MPAKTUYECKHX 3a/1a4 MaTEMAaTUYECKOW HAIPABICHHOCTH;

IKON02UYEeCK020 60chumanusn:cHOPMUPOBAHHOCTh  IKOJIOTUYECKON  KYyJIbTYpbl, MOHHMAaHUE
BJIUSIHUS COL[MATIBHOPKOHOMUYECKUX MPOLECCOB HA COCTOSIHUE MPUPOJHON U COLMANIbHOU CpE.bl,
OCO3HAaHHE TJIOOATBFHOTO XapakTepa SKOJOTHYEeCKUX NpoOsieM, OpHUEHTAaIusl Ha IpUMEHEHUe
MaTeMaTHYeCKUX 3HAHWM JUIs pelleHus 3a7ad B 0OJNAcTH OKpY)KarollleWd Cpelpl, IUIaHWPOBAaHUE
IIOCTYIKOB U OLIEHKU UX BO3MOXKHBIX MOCJIEICTBUN JIJIsl OKPYKAIOUIEH Cpeibl;

YeHHOCmU HAayuHo20 ho3HaHusa: CHOPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY ypPOBHIO pa3BUTUA Haykl U  OOIIECTBEHHOW TMPAKTHKH, TMOHUMaHUE
MaTeMaTH4YeCKOW HayKd Kak cQepbl YelOoBEYECKOW JeATeIbHOCTH, JTaloB €€ pa3BUTUS U
3HQUUMOCTH JUIsl Pa3BUTHUSL LUMBUIIM3AIMM, OBIAJCHHUE S3bIKOM MAaTEMAaTUKU M MaTeMaTH4eCKOU
KyJIbTypOM Kak CpEACTBOM TIO3HAHHUS MHpA, TOTOBHOCTh OCYHIECTBJISATh MPOEKTHYIO U
HCCIIEA0BATENbCKYIO ACSITENIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

MetanpeaMeTHbIe pe3ya1bTaThI
B pesynbraTe OCBOEHHS IporpamMMmbl [0 MaTeMaTHKE Ha YPOBHE OCHOBHOIO OOIIEro

oOpazoBanusi 'y oOywatomierocs OyayT  copMHpOBaHBl ~ MeTalpeAMETHbIE  pe3yJbTaThl,
XapaKTepU3yroIIHecs OBJIAJIEHUEM YHHUBEpCAIbHBIMU MO3HaBaTEIbHBIMU JeUCTBUSAMM,



YHUBEPCAIbHBIMM  KOMMYHUKATHUBHBIMU  JCHCTBUAMM U  YHUBEPCAIbHBIMU  PErYJISTUBHBIMU
neiictBusiMu. [lo3HaBaTenbHbIE yHUBEpCcalbHbE YyueOHblE AeicTBUs ba3oBble jormueckue AEUCTBUS:
BBISBJIATE M XapaKTepU30BaTh CYLIECTBEHHBIC MPHU3HAKK MAaTEeMAaTUYECKUX OOBEKTOB, IMOHSTHH,
OTHOIICHUH MEXIY TOHATHAMH, (OPMYIUPOBATH ONpEICNCHUs TOHATUH, YCTAaHABIMBATh
CYIIECTBEHHBI NpPU3HAK KiIacCU(UKAIIMM, OCHOBAaHUS /s OOOOIIEHHS M CpPaBHEHHUS, KPUTEPUH
IIPOBOJMMOIO  aHaju3a; BOCIPUHMMATh, (OPMYIUpPOBaTH U IPEOOpPa3OBbIBATh  CYXKACHMUS:
YTBEpIUTENIbHbIE M OTPULIATEIbHbIC, EIUHUYHBIE, YacTHbIE M OOIIWE, YCIOBHBIE; BBIABIAThH
MaTeMaTH4YeCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUMs B (akTax, JaHHbIX, HAOIIOIEHUAX
U YTBEPKICHUSAX, MpeUlararb KPUTEPHUH ULl BBISIBICHUS 3aKOHOMEPHOCTEW M IIPOTUBOPEUYUH; AEIaTh
BBIBOJIBI C MCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JIEAYKTMBHBIX W WHAYKTHBHBIX YMO3aKJIIOUEHUH,
YMO3aKJIFOUEHUH 110 aHAJIOTUH;

OcBoeHne  y4eOHOM  JNUCHMIUIMHBI  CHOCOOCTBYeT — (OpPMHpPOBAaHMIO  OOMIMX U
podeccroHaIbHBIX KOMITETEHIIHH:

OK 01. BsiOuparp cnocoObl pemeHuss 3amad  Opo(ECCHOHANBHONW — JEATENbHOCTH
MPUMEHUTENBHO K Pa3IMYHbIM KOHTEKCTaM;

OK 02. Hcnonp3oBaTh COBPEMEHHBIE CpEICTBa TOWCKA, aHaIM3a W HWHTEPIpETalnuu
uHpopmMauud M HHGOPMALMOHHBIE TEXHOJOTUU JUIsl BBINOJHEHUS 3a4ad MpodeccrnoHaIbHOM
NesITeNIbHOCTH;

OK 03. IlmanmpoBaTh W peaqM30BBIBAaTh COOCTBEHHOE MPO(EecCHOHAIBHOE W JHMYHOCTHOE
pa3BUTHE, MPEANPUHUMATENBCKYIO JIEATEIbHOCTh B MpoeCcCHOHANBHON cdepe, UCII0Ib30BaTh 3HAHUS
10 MPaBOBOM U (PHHAHCOBOW I'PaMOTHOCTH B Pa3JIMYHBIX KU3HEHHBIX CUTYaIUsX;

OK 04. DddexTnBHO B3aNMOICHCTBOBATH U pabOTaTh B KOJUIEKTHBE U KOMaH/IE;

OK 05. OcymiecTBIATh YCTHYIO M MHCBMEHHYI0 KOMMYHMKALIMIO Ha TOCYJapCTBEHHOM S3bIKE
Poccuiickoit deneparuu ¢ yaeToM 0COOEHHOCTEH COMATBHOTO U KYJIBTYPHOTO KOHTEKCTA,

OK 06. IIposBasTH IpakIaHCKO-MMATPUOTHYECKYIO TMO3UIINIO, JEMOHCTPUPOBATH OCO3HAHHOE
MIOBEJICHHE Ha OCHOBE TPAIUIMOHHBIX POCCUMCKUX JYXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B TOM YHCIE
C Y4E€TOM FapMOHM3ALUN MEKHAIIMOHAIBHBIX U MEXPEIUTHO3HBIX OTHOLIEHUH, TPUMEHATh CTAHJApThI
AHTUKOPPYIIMOHHOTO MOBEJICHMS;

OK 07. ConeiicTBOBaTh COXpaHEHUIO OKPY)KAIOIIEH Cpeflbl, PECypcoCOepeKeHUI0, TPUMEHSITh
3HaHUs 00 U3MEHEHUHU KJIMMaTa, IPUHIMIIBI OepeXIINBOro MPOU3BOJACTBA, IPPEKTUBHO JEHCTBOBATh B
Ype3BbIYaHBIX CUTYAIMSIX;

OK 08. Hcnosp3oBaTh cpefcTBa (U3MYECKOM KyJIbTYPHI Ul COXPAHEHHUS M YKpEIUICHHs
3JI0pOBbsl B Ipolecce NMpOo(pEeCCHOHATBHON AEATENIBHOCTH U MOAJEPKAHUSA HEOOXOIMMOIO YpPOBHS
(bu3n4ecKoil MOAr0TOBIEHHOCTH;

OK 09. [Ilosp3oBatbcs npodeccCHOHANbHOM JOKyMEHTAaluMeld Ha TOCyIapCTBEHHOM U
MHOCTPAHHOM SI3bIKaX.



CIIO u ®I'0OC COQO K pe3yabTaTaM 0CBOCHHS 00pa30BaTeJbHOI IPOrpaMMbl B paspe3e y4eOHO M CIMIIJIMHbBI

[Inanupyemble pe3ybTaThbl 00y4eHH s

O0mme

KOMIICTCHITHH JInuHOCTHBIE M MeTa NpeIMeTHbIe JucuMinHaApHbIE
OK 01 - TOTOBHOCTb K TPYJy, OCO3HAHHME IIEHHOCTH | -BJaJ€Th METOJIaMU JI0Ka3aTeJIbCTB, AITOPUTMAMHU PEIICHUS 3a/1a4; YMEHHE
Br161paTh MacTepcTBa, TPYAOII00UE; (bopMynupoBaTh ONpPEEIICHUs, AKCHOMBI U TEOPEMBI, IPUMEHSTH HX,
CIIOCOObI - TOTOBHOCTb K AaKTHUBHOM JI€ATEIbHOCTH | IPOBOJUTH JI0KA3aTEIbHBIEC PACCYKICHUS B XO€ PELLICHUS 3a/1a4;
pelieHrs 3a/1a4 | TEXHOJIOTUYECKOI u COLIMATIbHOM | - yMETh ONIEPUPOBATH MOHATHIMHU: CTETIEHb YHCIIA, IOTAapU(M UUCIIa; YMEHHE
podeccroHallbH| HaNPaBJICHHOCTH, CIOCOOHOCTh MHUIIMMPOBATD, | BBIMOIHATH BHIYMCIIEHUE 3HAUCHUI U peoOpa30BaHuUs BRIPAXKEHHH CO
01 IeATENIbHOCTH| MJIAHUPOBAaTh U CAMOCTOSITETILHO BBIMOJIHATD | CTETIEHSMH U JiorapudMaMu, IpeodpazoBaHusi ApoOHO-palMOHATIBHBIX
[IPUMEHUTENBHO | TAKYIO JIESTEIbHOCTB; BBIPA)KEHU;

K pa3JINYHbIM
KOHTCKCTaM

- HWHTEpEeC K Pa3TUIHBIM
podecCHOHATBHOM JIeATEIHbHOCTH,
OBnaseHne  YHHBEpPCAJIbHBIMH
[M03HABATENbHBIMU JICHCTBUSIMHU:

a) 6a30BBIC JIOTUUECKHE ICHCTBUS:

- CaMOCTOSTENIHHO (bopMyIUpOBaTH u
aKTyaJIM3UpPOBaTh MPOOJIEMY, pacCMaTPHUBATh €€
BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBEHHBIM MPU3HAK HJIU
OCHOBaHHS JUIsI CpAaBHEHUS, KJIacCH(PHKAIIMH U
000011IeHN;

- ONpelneNiATh LEIH JCATCIBHOCTH, 3aaaBaTh
apaMeTpsl U KPUTCPUU UX JOCTHKCHHUS;

- BBISIBJISATH 3aKOHOMEPHOCTH U IIPOTHBOPEUYHS B
paccMaTpuBaeMbIX SIBIICHUSX;

- BHOCHUTb KOPPEKTHBBl B JI€ATEIHHOCTH,
OIICHUBATh COOTBETCTBUE PE3yJIbTATOB LIETSM,
OIICHUBATh PUCKHU MOCIEACTBUIA NESITENbHOCTH;
- pa3BUBaTh KpPEaTUBHOE MBIIUICHUE MPHU
pElIeHUN KU3HEHHBIX TPoOIeM

chepam

y4eOHBIMU

- YMETh OIEPUPOBATH MOHATUAMU: PAIMOHAIBHBIC, HPPAMOHAEHBIC,
NOKa3aTebHbIE, CTEIIEHHBIC, JIoTapu(MUIECKUE, TPUTOHOMETPHUECKHUE
YpaBHEHHS U HEPABEHCTBA, X CHCTEMBI;

- YMETh ONIEPHPOBATH MOHATHIMHU: (QDYHKIIUSI, HETIPEPhIBHAS (DYHKIIHS,
NIPOM3BO/IHAS, IEPBOOOPA3HAS, ONIPEICIIEHHBI HHTETPaIT; YMETh HAXOUTh
NIPOM3BOJIHBIC DJIEMEHTAPHBIX (YHKIIUH, HCIIOJB3Ys CIIPABOYHBIC MATCPUAIIBI;
UCCIIEIOBATh B MIPOCTEHUIITNX CITydasiX (PyHKIIMKA HAa MOHOTOHHOCTb, HAXOIUTh
HarOOJIbIINE U HAUMEHbBIINE 3HAUCHHSI (DYHKIIUIA; CTPOUTH TPAPHUKH
MHOTOYWICHOB C MCIIOJIb30BAaHUEM aIiapaTa MaTeMaTHYEeCKOTO aHaJIH3a;
NPUMEHSTh POU3BOIHYIO MPH PEIICHUH 33]1a4 Ha IBU)KCHUE; PEIIaTh
NPaKTUKO-OPHUEHTHPOBAHHBIC 33]]a4l Ha HAHOOJIBIINE U HAUMCHBIITUE
3HAYCHHUSI, HA HAXOXKJICHHUE MTyTH, CKOPOCTH U YCKOPEHHSI,

- YMETh ONIEPHPOBATH MOHATHIMU: PAIMOHATbHAS (PYHKITHS, [IOKA3aTeIIbHAS
byHkuus, crenenHas QyHKIM, Torapudmudeckas QyHKIus,
TpUTOHOMETpHUecKre QYHKINHU, 0OpaTHbIe PYHKIIUN; YMEHUE CTPOUTH
rpaduky U3y4eHHBIX PYHKINMA, UCIOIb30BaTh TpadUKU MPH U3YyUCHHUH
MIPOIIECCOB M 3aBUCUMOCTEH, MPHU PElISHUH 3a/1a4 U3 APYTHX Y4eOHBIX
MPEeIMETOB U 3a/1a4 U3 peajbHON )KU3HU; BRIpaXath (popmynaMu
3aBUCHUMOCTH MEX/y BETUYHMHAMH,

- YMETh pelIaTh TeKCTOBBIE 33/1a4M PAa3HBIX TUTIOB (B TOM YHCJIE Ha




0) 0a30BBIC HCCIICIOBATCIILCKUE JCHCTBHS:

- BJIaACTH HaBbIKaMH yqe6H0 -
HCCIEN0BATENBCKON u IIPOEKTHOM
ACATCIBbHOCTH, HaBbIKaMH PaspCIICHUA
mpooem;

- BBISABJIIATH HpI/I‘-II/IHHO-CJICI[CTBCHHI)IG CBA3U U
aKTyaJ'H/ISI/IpOBaTB 3az1;aqy, BBIABUT'AThb FI/IHOTCSY
ce peIHeHI/IH, HAaXOIUThb apFYMeHTI)I JUJIA
JIOKa3aTeJIbCTBA CBOMX YTBEP)KJICHUH, 3aTaBaTh
[apaMeTpsl U KPUTEPUH PELLICHUS;

- aHaJ'II/I3I/IpOBaTB HOJ'Iy‘IGHHBIC B X0I¢€ pemeHI/m
3a1auu pe3y.]'H)TaTBI, KpI/ITI/I‘-IeCKI/I OLICHUBATh UX
JOCTOBEPHOCTH, IMPOTHO3UPOBATH U3MCHCHUE B
HOBBIX YC.]'IOBI/ISIX;

-- yYMETh TIEPEHOCUTH 3HAHUS B
MO3HABATEIBPHYI0 M TPAKTHYECKYIO O00JIACTH
JKU3HEIEATENbHOCTH;

- YMETh HMHTCTPHPOBATh 3HAHUS W3 PA3HBIX
MpeAMETHBIX 00J1acTel;

- BBUIBMraTh HOBBIC HJIEH, IIpellarath
OPUTMHAJILHBIC TTOIX0/IbI M PEIICHUS;

M CIIOCOOHOCTH MX MCIIOJIb30BAHUS B
MMO3HABATEILHOW U COIMAIBHON TTPAKTHKE

IPOLIEHTHI, JOJIU U YacTH, Ha IBUKEHUE, padoTy, CTOMMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3a/1a4M U3 00JIaCTH YIPABJICHUS JUUYHBIMU U CEMENHBIMU
(uHaHCaMM); COCTABIISATH BBIPAYKEHUS], ypAaBHEHU S, HEPABEHCTBA U UX
CUCTEMBI I10 YCJIOBUIO 33J1a4l, UCCIIEI0BATh IOIYy4EHHOE PELICHUE U
OILICHUBATh MPABJOI0100HOCTh PE3YIIbTATOB;

- YMETb OIIEPUPOBATh MOHATUSAMU: CpeHEE apu(PMETHUECKOE, MEINAHA,
HauOoJIbllIee U HAaMMEHbIIIee 3HAaUeHUs, pa3Max, AUCIIEPCHsl, CTaHIapTHOE
OTKJIOHEHHUE YMCIIOBOTO HAbOpa; yMETh U3BJIEKaTh, MHTEPIPETUPOBATH
uH(pOpMalLKIO, TPEJICTABICHHYIO B Ta0IUIaX, HA AUarpaMMax, rpapukax,
OTpaXarollylo CBOMCTBA pealbHbIX MIPOLIECCOB U SIBICHUI; IPEJICTABIISTh
MH(GOPMALIKIO ¢ TOMOUIbIO TAaOIHUI] U JUarpaMM; HCCIe10BaTh
CTaTHCTUYECKHUE JIaHHbIE, B TOM YHCJIE C TPUMEHEHNEM I'paduyecKux
METOJIOB 1 3JIEKTPOHHBIX CPE/ICTB;

- YMETb ONEPUPOBATH MOHATUSAMU: CIIy4alHBIH ONBIT U CIlydyalfHOE COOBITHE,
BEPOSATHOCTb CIy4aifHOTO COOBITUS; YMEHHE BBIUUCIISATH BEPOSITHOCTD C
UCIIOJIb30BAHUEM I'PahUUECKUX METOI0B; IPUMEHATH (POPMYJIbI CIOKEHUS U
YMHOEHUS BEPOSTHOCTEH, KOMOUHATOPHBIEC (PAKTHI ¥ POPMYJIIBI TIPH
pELIEeHUH 3a]1a4; OLIEHUBATh BEPOSTHOCTH PEAJIbHBIX COOBITHIA; 3HAKOMCTBO
CO CIIy4aliHBIMU BEJIMYMHAMU; YMEHUE IPUBOJUTH IIPUMEPHI IIPOSBICHUS
3aKOHa OOJIBIIMX YKMCEN B IPUPOJHBIX U OOIECTBEHHBIX SIBICHUSAX;

- YMETb OIIEPUPOBATh MMOHATUAMU: TOUYKA, IPAMas, INIOCKOCTD,
IIPOCTPAHCTBO, IBYTPaHHBIN YroJl, CKPEILUBAIOIIUECS IIPAMBIE,
NapaJuUIeIbHOCTD U NEPIEHIUKYIIIPHOCTD MPSAMBIX U INIOCKOCTEH, YTOJ
MEXy NPSMBIMH, YTOJI MEKIY IPAMON U INIOCKOCTBIO, YTOJI MEXKIY
IUIOCKOCTSIMH, PACCTOSIHAE OT TOUKH JI0 IIJIOCKOCTH, PACCTOSIHUE MEXY
IPSIMBIMU, PACCTOSIHUE MEXAY INIOCKOCTSIMH; YMEHHUE MCIIOIb30BaTh IIPU
pelLIeHUH 3ajay U3y4eHHbIEe (PaKThl U TEOPEMBI IUTAHUMETPUH; YMEHUE
OILICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIET0 MUPA;

- YMETh OIIEPUPOBATh MOHATUSAMHU: MHOIOTPAaHHUK, CE4EHHE MHOTOTPAaHHUKA,
KyO, mapajienenunes, npusma, nupamuia, GUrypa u HoBepxXHoCTh
BpaLEHUs], IIIIMHP, KOHYC, ap, cgepa, ceueHus: pUrypsl BpalieHus,
IUIOCKOCTB, Kacaromiasics chepbl, HIMHIPA, KOHYCA, TUIOa/lb MOBEPXHOCTH
OUpPaMU/Ibl, IPU3MBI, KOHYCA, IWIMHJPA, IIomaas chepsl, 00beM Kyoa,
IPSIMOYTOJIBHOTO NapaJuleenueia, TMpaMu/bl, IPU3MBI, WINHIPA,
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KOHYCa, I1apa; yMEeHue 1300paXkaTh MHOTOTPAHHUKH M TIOBEPXHOCTH
BpAILIEHUs, UX CEYEHUsI OT PYKH, C IOMOILIBIO YEPTEKHBIX UHCTPYMEHTOB U
AJIEKTPOHHBIX CPE/ICTB; YMEHHE PACIO3HABATh CUMMETPHIO B IPOCTPAHCTBE;
YMEHHE pacro3HaBaTh NPaBUIbHbIE MHOTOTPAHHUKY;

- YMETb OIIEPUPOBATh MOHATUSAMU: ABHKEHUE B IPOCTPAHCTBE, IOJOOHBIE
(Gurypsl B IpoCTPaHCTBE; UCIIOJIb30BATh OTHOILIEHUE TUIOIIA 1]
MOBEPXHOCTEN U 00BEMOB OI00HBIX (PUTYp MPU PELLIEHUH 3ajay;

- YMETb BBIYUCIIATH T€OMETPUUECKHE BEIUUNHBI (JUIMHA, YTOJl, IIOMab,
00beM, IIIOIAb TOBEPXHOCTH), UCHIOJIBb3Ys U3yUeHHbIE (POPMYIIBI U METOMbI;
- YMETb ONEPUPOBATH MOHATUSAMU: IPSIMOYTOJIbHASL CUCTEMA KOOPINHAT,
KOOpJMHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAJIIPHOE
MIPOU3BE/ICHUE, YTOJ MEX]Iy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEICHHE
BEKTOpa Ha YKCJI0; HAXOIUTh C MOMOIIBIO U3YYEHHBIX (POPMYII KOOPAUHATHI
CepeNHbI OTPE3Ka, PaCCTOSHNUE MEXKY IBYMs TOUKaMU;

- yMeTh BbIOUpATh MOAXOIAIINN U3YUEHHBIM METO Ul peLeHHs 3a/1a4H,
pacro3HaBaTh MaTeMaTH4yeckue (PakThl U MaTEMaTUYECKHE MOJIEIH B
IPUPOIHBIX U OOIIECTBEHHBIX SIBIECHUAX, B UICKYCCTBE; YMEHUE PUBOIUTh
MPUMEPHI MATEMATUYECKUX OTKPBITUH POCCUHUCKON U MUPOBOM
MaTeMaTUYEeCKON HayKH.

- YME€Th ONEPUPOBATH MOHATHAMHU: ONPE/ICIEHUE, aKCHOMa, TEOPEMA,
CJIEZICTBHE, CBOMCTBO, IPU3HAK, 10Ka3aTEIbCTBO, PABHOCUIIbHbIE
(bopMynupoBKH; yMeHHE GOPMYIUPOBATE OOPAaTHOE U MPOTUBOIIOJIOKHOE
YTBEP)KJCHUE, IPUBOANUTH IPUMEPBI U KOHTPIIPUMEPHI, UCIIOJIb30BaTh METO
MaTeMaTU4eCKOM MHIAYKIUH; IPOBOAUTE J0KA3aTeNbHbIE PACCYKJICHUS IIPH
peLIeHUH 3a/jay, OLEHUBATh JOTMYECKYIO IPAaBUIIBHOCTb PacCyKACHUH;

- YME€Th ONIEPUPOBAThH MOHATHSIMU: MHOXKECTBO, IOJJMHOXKECTBO, OTIEpalluU
HaJl MHOXKECTBAMH; YMEHHE UCI0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN
anmnapar JJIs OIMCAHMs PEANIBHBIX ITPOLIECCOB U ABIEHUI NPU PELIEHUU
3aja4, B TOM YUCIIE U3 IPYTUX YUE€OHBIX IPEIMETOB;

- YME€Th ONIEpUPOBATH MOHATHAMU: Tpad, CBA3HBIN rpad, AepeBo, LUK, rpad
Ha IJIOCKOCTH; YMEHHE 3a/1aBaTh U ONUCHIBATH Tpadbl pa3aMuHbIMU
crioco0amu; UCMOIB30BaTh I'padbl IPU PEIICHUH 3a/1a4;

- yMeTh CBOOOTHO OTIEPUPOBATH MOHATHIMU: COYETAaHUE, IEPECTAHOBKA,
YHCII0 COYETAaHUM, YMCII0 MepecTaHoBOK; OMHOM HploToHa; ymeHue
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IPUMEHSATh KOMOMHATOPHBIE (PAKTHI M PACCYXKACHUS IS PEIICHU 3a/1a4;
-YMETb ONEPUPOBATh MOHATUSAMH: HaTYpaIbHOE YHCIIO, LIEJ0E YUCIIO, OCTATOK
110 MOJTYJTIO, PAIlHOHAIEHOE YHCII0, HPPAMOHAIBHOE YHCIIO, MHOKECTBA
HATYPaIbHBIX, IEJIBIX, PAIIHOHAIBHBIX, JCHCTBUTEIBHBIX YHUCEI, YMCHHE
UCTIOJIb30BATh MPU3HAKU JACTMMOCTH, HAUMEHBIINI OOIINI IeIUTENb U
HanMEHbIIee o0IIee KpaTHoe, AropuT™ EBKIIMIa pH perieHnH 3a1ay;
3HaKOMCTBO C Pa3JIMYHBIMU MMO3UIIHOHHBIMU CHCTEMAMU CUUCIICHUS;

- yMeTh CBOOOTHO OTIEPHPOBATH TOHSATHIMHU: CTETIEHb C LIEJIBIM MTOKa3aTeleM,
KOpEHb HaTypaJbHOW CTETICHH, CTENICHb C PAIlMOHATLHBIM TIOKA3aTeIeM,
CTENEHb C JCHCTBUTENLHBIM (BELIECTBEHHBIM) MIOKa3aTeeM, JIOTapupm
qrcia, CHHYC, KOCHHYC M TAaHTE€HC TPOU3BOJIBHOTO YHCIIA;

- YMETh OTIEPHPOBATH TOHATHIMHU: TOXKIAESCTBO, TOXKIECCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YPaBHEHUH U
HEPaBEHCTB, PABHOCHIILHOCTh YpaBHEHHH, HEPABEHCTB M CUCTEM,
paluoHaIbHbIe, UppAlOHATIbHbBIE, TOKAa3aTeNbHbIE, CTEIICHHBIE,
jgorapu@MuuecKre, TPUrOHOMETPUYECKUE YpaBHEHHS, HEPAaBEHCTBA U
CUCTEMBbI; YMEHHE pelllaTh ypaBHEHUS, HEPABEHCTBA U CUCTEMBI C TOMOIIIbIO
pPa3IUYHBIX IPUEMOB; pelIaTh ypaBHEHUS, HEPABEHCTBA U CUCTEMBI C
napaMeTpoM; MPUMEHATh YpaBHEHHUS, HEPABEHCTBA, UX CUCTEMBI JUIs
pellleHrs MaTeMaTHYeCKUX 3a1a4 1 3a7a4 U3 pa3IMyHbIX oOnacTel HAyKu U
peaIbHOM KU3HU;

-yMeTb CBOOOHO ONEPUPOBATH MOHATUAMHU: Tpaduk GyHKIIUH, 0OpaTHas
byHkums, komno3uuus GyHKuui, TuHelHas GyHKIM, KBaApaTHIHas
byHKkuMs, creneHHas GyHKIHS C LEeTIbIM [M0Ka3aTeneM, TPUTOHOMETPUUYECKUE
byHKIMH, 00paTHBIE TPUTOHOMETpUUYECKUE (QYHKIIUH, TOKa3aTeIbHas U
norapudmuueckas QyHKIUU; yMEHHUE CTPOUTH TpapuKu (yHKIIHH,
BBITIONHSATH IpeoOpa3zoBaHus rpaduKoB (YHKIIHIA,

YMEHHE UCIIOIb30BaTh rpa@uku GYHKIMNA IS U3yYSHHsI TPOIIECCOB U
3aBUCUMOCTEH MpU PelIeHUN 3a7a4 U3 APYTruX yueOHbIX IPEIMETOB U U3
peabHOM JKU3HH; BBIpAKaTh (hOPMyIaMU 3aBHCUMOCTH MEXy BEJTMUYUHAMU;
YMEHHE CBOOOIHO OMIEPUPOBATH MOHATUSIMU: YETHOCTh (DYHKIUH,
NEPUOTUIHOCTH (PYHKIIUU, OTPAHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTD
byHKIMH, SKCTpeMyM (QYHKITUU, HAaNOOJIbIIIee M HANMEHbIIIee 3HAYCHUS
(GYHKIMH HA IPOMEKYTKE; YMEHHE MPOBOAUTH UCCIIEAOBaHNE (PYHKIUY;
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YMEHHE HCII0JIb30BaTh CBOICTBA U rpaduku QyHKIMN 15 pelIeHus
YpaBHEHUI, HEPABEHCTB U 33]1a4 ¢ IapaMeTpamu; U300pakaTh Ha
KOOPJAMHATHOM IIJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHU, HEPABEHCTB U
UX CUCTEM;

- YMETb CBOOOJIHO ONEPUPOBATh MOHATUSAMU: MOCIEI0BATEIBHOCTD,
apudMeTHIeCcKas MPOTPECcCHsi, FTEOMETPUIECKasi IPOTPeccHsi, OECKOHEYHO
yObIBaro11asi reoMeTpruyecKasi Iporpeccusi; yMeHue 3a1aBaTh
MOCJIEZIOBATEIBHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX GOPMYIT;

- YMETb ONEPUPOBATH MOHATUSAMU: HENPEPBIBHOCTh PYHKLNN, ACUMITOTHI
rpaduka QyHKINHU, IEpBasi U BTOpast MPOU3BOIHAS (QYHKIIHH,
reOMEeTpUYECKUi U (PU3HUECKUid CMBICT MPOU3BOIHOM, IEpBOOOpa3Has,
OTIpeIeNIEHHBIN HHTErpal;, yMEHHE HaX0IUTh aCUMITOTHI rpaduka QyHKINU;
YMEHHE BBIYUCIIATH IPOU3BOIHBIE CYMMBI, IPOU3BEACHUSI, YACTHOTO U
KOMITO3UIIMHN (PYHKUMN, HAXOAUTh YpaBHEHUE KacaTelbHOU K rpaduky
byHKIUY,

YMEHHE HUCII0JIb30BaTh IPOU3BOAHYIO Ul UCCIIEAOBAHUS (PYHKIMH, 15
HAaXO’KJCHUS HAWITy4IlIero pelleHns B IPUKIAIHbIX, B TOM YHCJIE COLUAIBHO-
9KOHOMHUYECKUX U (PU3NYECKUX 3a/la4ax, /Ui ONpPeIeJIEHUs] CKOPOCTH U
YCKOPEHHsI; HaXOIUTh IJIOLIaU U 00bEMBI (UTYp C IOMOIIBIO HHTErpaa;
IPUBOAUTH MPUMEPBl MATEMAaTHUYECKOT0 MOAEIMPOBAHUS C IOMOIIbIO
muddepeHInaTbHBIX YPAaBHCHH;

- YME€Th ONEPUPOBATH MOHATHAMHU: KOMIUIEKCHOE YUCIIO, CONPSHKEHHBIE
KOMIUIEKCHBIE YNCIIa, MOAYJIb U apIyMEHT KOMIUIEKCHOTO YHcia, hopma
3aMMCU KOMITJIEKCHBIX YHcell (TeoOMeTpUYecKas, TPUrOHOMETpU4ecKas u
asireOpanyeckas); yMeTb IPOU3BOIUTH apu(pMeTHUecKue 1eicTBUS ¢
KOMIUIEKCHBIMU YHCJIAMU; IPUBOIUTH IIPUMEPHI UCIIOJIb30BAHMS
KOMIUIEKCHBIX YHUCEJ;

- yMeTh CBOOOTHO OTIEPHPOBATH MOHATHAMMU: CpeHEE apu(PMETHUECKOE,
Me/inaHa, HauboJIbllee U HaMMEeHbIlIee 3HaUeHUs], pa3Max, JUCTIEpPCHs,
CTaH/IapTHOE OTKJIOHEHHE JUIsl ONTMCAHMsI YNCIIOBBIX JAHHBIX; YMEHHE
UCCJIEIOBATh CTATUCTUYECKHUE JaHHBIE, B TOM YHCJIE C IPUMEHEHUEM
rpau4ecKux METOJIOB U AJIEKTPOHHBIX CPEJCTB; IpauuecKu UCCIe10BaTh
COBMECTHBIE HA0JIIOJICHHS C TIOMOIIBIO AUarpaMM pacCceuBaHMsl U JTMHEHHON
perpeccuy;
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- YMETh HaXOJUTh BEPOATHOCTU COOBITHIA C HCIOJIB30BAHUEM TPaPUUECKIX
METOJI0B; IPUMEHSTH ISl PELICHUS 3a7a4 (POPMYJIIbI CJIOKESHUS U YMHOKCHHUS
BEPOSITHOCTEH, (hopMyIly MOJHOM BEpOSITHOCTH, popmyny beprysiu,
KOMOMHaTOpHbIE (aKThl U (POPMYJIbI; OLIEHUBATH BEPOSATHOCTH PEAJIbHBIX
COOBITHI{; yMEHHE ONIEPUPOBATh MOHATUAMU: CllydaiiHasi BEJIMYMHA,
pacnpeesieHue BEpOsSITHOCTEN, MaTeMaTHUECKOE OKUAAHNE, JUCIIEPCUS U
CTaH/IaPTHOE OTKJIOHEHHE CIy4ailHOW BETMYMHBI, QYHKIIUU paclpeieleHUus U
IUIOTHOCTH PABHOMEPHOTI'0, MIOKA3aTEJIbHOTO ¥ HOPMAJIbHOTO pPaclpeeIeHUN;
YMEHHE HUCII0JIb30BaTh CBOMCTBA N3YUYEHHBIX pPacCIpeieeHUI IS peleHust
3a/1a4; 3HAKOMCTBO C MOHATHUSIMM: 3aKOH OOJIBIIINX YHCEI, METO bl
BBIOOPOYHBIX HCCIIEI0BAHNMN; YMEHNE TPUBOIUTH PUMEPHI TIPOSBICHUS
3aKOHa OOJIBIIMX YHCEN B IPUPOIHBIX M OOIIECTBEHHBIX SIBJICHUSIX;

- YMETb CBOOOJIHO ONEPUPOBATh MOHATUSAMU: TOUKA, IPAMasi, INIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jy4, IUIOCKUI YroJl, ABYTpaHHBbIH yrou,
TPEXTPAHHBINA YroJl, NepeceKaroecs, apajjieabHble U CKPEIUBAIOIINECs
IpsMble, NapaJIeIbHOCTh U MEPIEHANKYIIPHOCTD NMPSIMBIX U INIOCKOCTEH,
YToJl MEKIY NPSAMBIMHU, YTOJI MEXy IPAMOM U INIOCKOCTBIO, YTOJI MEXTY
IUIOCKOCTSIMU; YMEHHE UCIIO0JIb30BATh IPU PEIICHUH 3a]1a4 U3y4eHHbIE (DAKThI
U TEOPEMBI IUTAHUMETPHH; YMEHUE OLICHUBATH Pa3Mepbl 0OBEKTOB B
OKpY’KaloIlleM MUPE;yMEHHE ONepUPOBATh MOHATUAMU: MHOTOT PaHHUK,
CeueHHe MHOTOIPaHHUKA, IPaBUIbHBI MHOTOTPAaHHUK, IIPU3Ma, IUPAMU/IA,
¢Gurypa v oBepxXHOCTh BpalllCHUs], IMIMH/P, KOHYC, 1ap, cdepa, pa3BepTka
IIOBEPXHOCTH, CEYEHUs KOHYCA U LIMIINHApPA, apajIeIbHble OCH WIH
OCHOBaHMIO, C€UYEHUE 11apa, MI0CKOCTh, Kacarolasics chepbl, LHIMHIPA,
KOHYCa; yMEHHE CTPOUTh CEUE€HHE MHOTOI'PaHHHKA, H300paXKaTh
MHOTOI'PaHHHUKH, (PUTYpBl U IOBEPXHOCTHU BPALIEHUS, UX CEYCHUS, B TOM
YHCJIe ¢ OMOILBIO AJIEKTPOHHBIX CPEJCTB; YMEHUE IPUMEHSATh CBOMCTBA
reoMeTpUYecKuX (hUryp, caMmoCToATeNbHO (POPMYIUPOBATH ONPEAEICHUS
u3y4yaeMbIX (PUTYp, BBIJIBUTATh TUIIOTE3bI O CBOMCTBAX U MPHU3HAKAX
reoMeTpu4eckux (Guryp, 000CHOBBIBATh MU OIIPOBEPIaTh UX; yMEHHE
IPOBOJUTH KJIACCU(PUKALIMIO (PUTYp TIO Pa3InYHbIM NIPU3HAKAM, BBITOJIHATh
HE00X0/IMMBbIE JTONIOJIHUTENIbHBIE TOCTPOCHHUS;

- yMeTh CBOOOTHO OTIEPHPOBATH MOHATHAMMU: TUIOIAAb (PUTYpPBI, 00beM
(Gurypsl, BeJIMYMHA yIila, PACCTOSHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSHHE
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MEXy IPSIMBIMH, PACCTOSIHUE MEXTY TUIOCKOCTSMH, IIOMIalb ChepHl,
IUIOINAb TOBEPXHOCTH MUPAMU/IbI, IPU3MBI, KOHYCA, IWIHHIPA, 00beM
Ky0a, IPsIMOYTOJIbHOTO Mapajulesienunea, TupaMubl, IPU3Mbl, HUINHIPA,
KOHYCa, IlIapa; yMEHUE HAXOAUTh OTHOIIECHHE 00hEMOB TI0I0OHBIX (DUTYD;

- YMETb CBOOOJIHO ONEPUPOBATh MOHATUSAMU: ABUKEHUE, MapajlIeIbHbIN
NEPEHOC, CHMMETPHS Ha IJIOCKOCTHU U B IPOCTPAHCTBE, IOBOPOT,
npeoOpazoBaHue 1mo100us, N0I00HbIE PUTYPBI; YMEHHUE PAacllO3HABAThH
paBHBIE U 1101I00HBIE QUTYPHI, B TOM YHCIIE B IPUPOJIE, UCKYCCTBE,
aApXUTEKTYpe; YMEHUE UCIO0JIb30BaTh T€OMETPUUECKUE OTHOIIEHUS, HAXOAUTh
reOMETPUYECKHUE BETMUMHBI (JUIMHA, YToJl, IUI0Iadb, 00beM) IIPU PELLICHUU
3a/1a4 U3 APYrux yueOHbIX MPEAMETOB U U3 PEAbHOM KU3HU;

- YMETb CBOOOJIHO ONEPUPOBATh MOHATUSAMU: MPIMOYIOJIbHASL CUCTEMA
KOOpJMHAT, BEKTOP, KOOPJAUHATHI TOUKH, KOOPAUHATHI BEKTOpa, CyMMa
BEKTOPOB, ITPOM3BEIEHNE BEKTOPA HA YHCJIO, PA3JI0KEHNE BEKTOpa 110
0a3ucy, CKalsIpHOE IPOU3BEACHUE, BEKTOPHOE NIPOU3BECHUE, YTOI MEXKITY
BEKTOPaMH; YMEHUE HCII0JIb30BaTh BEKTOPHBIM U KOOPIAUHATHBIA METOA JJIs
pelIeHus FeOMETPUYECKHX 3a/1a4 U 3aJja4 APYTUX y4eOHBIX IPEIMETOB;
OTIEPUPOBATH MOHATUIMH: MaTpHIia 2X2 U 3X3, ONPECIUTENb MATPHUIIHI,
reOMETPUYECKUI CMBICIT ONIPEIEIINUTENS;

- YME€Th MOJEIUPOBATh PEAIbHbIC CUTYAI[MH Ha S3bIKE MaTEMAaTUKH;
COCTaBJISITh BBIPA)KEHUS, YPAaBHEHUS, HEPABEHCTBA U UX CUCTEMBI T10
YCJIOBMIO 3a/1a4i, UCCIIeI0BATh IOCTPOSHHBIE MOJIENIN C UCIIOJIb30BAaHUEM
anmnapara anreOpbl, MHTEPIIPETUPOBATh MOJIyYEHHBIH pe3yabTaT; CTPOUTh
MaTeMaTHYeCKUe MOJEIHN C HOMOILBIO T€OMETPUUECKUX MOHATUI U BEIUYMH,
pelaTh CBsI3aHHbIE ¢ HUMU IPAaKTUYECKUE 33a4H; COCTABIIATh
BEPOSATHOCTHYIO MOJIENIb M MHTEPIIPETUPOBATh MOJYUEHHBINH pe3yibTar;
pelaTh NPUKJIAIHbIC 3a]1a4l CPEACTBAMU MaTeMaTHYeCKOro aHajau3a, B TOM
YHCcIie COLMAIbHO-?PKOHOMUYECKOTO M (PU3MUYECKOTO XapaKTepa;

- YMEHHUE BBIOMpATh MOAXO NI METOT AJIS peIlieH s 3a/1a41; TOHUMaHHUe
3HaYMMOCTH MaTEeMATUKU B U3yYE€HUU MPUPOIHBIX M OOLIECTBEHHBIX
IIPOLIECCOB U SIBJICHUI; YMEHHUE PACIIO3HABATh NIPOSIBICHUE 3aKOHOB
MaTEMaTHKHU B UCKYCCTBE, YMEHUE ITPUBOIUTh IIPUMEPBI MaTEMaTHUECKUX
OTKPBITUM POCCUICKON U MUPOBOM MaTeMAaTUUECKOU HAYKU
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OK 02
Hcnons3oBa
Th
COBPEMEHHBI
€ cpenacrsa
IIOMCKA,
aHalM3a WU
WHTEpIpeTa
107071
uHpopmanu
", "
uHpopmanu
OHHBIC
TEXHOJIOTUHU
TUIs
BBITIOJTHEHUSI
3a/au
npodeccuoH
aNbHOMN
NEeSITeNIbHOCT
u

B 06nactu IeHHOCTH HAYYHOTO MO3HAHMS:
-cpopmMHpOBaHHOCTH MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSL HAyKd M OOIIECTBEHHON IPAKTUKH,
OCHOBAHHOTO Ha Jaore KYJIBTYP,
CTIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJIUKYIBTYPHOM MHUPE;

- COBEPIIEHCTBOBAHUE S3BIKOBOM 51
YUTATENBCKOM  KYyJIbTYpbl ~ KaK  CpeAcCTBa
B3aI/IMOI[eI\/JICTBI/I$[ MCXKIY JIOJAbMHU W TIO3HAHUWA

MUpA;
- OCO3HAHUE IICHHOCTH HAYYHOM JesTeIFHOCTH,

TOTOBHOCTb  OCYIIECTBJISTh TMPOEKTHYIO U
HCCIIEIOBATENIbCKYIO JeSITENIbHOCTD
WHIUBUAYAJIBHO U B TPYIIIIE.

OBnaseHue  yHMBEpCaJbHBIMH  y4eOHBIMHU

MO3HABATEIHHBIMH JICHCTBUSMHU:

B) paboTa ¢ nHpopmarmen:

- BIIQJICTh HABBIKAMH TOJYYCHUS MHPOpPMAIIUU
13 UCTOYHHUKOB Pa3HBIX THIIOB, CAMOCTOSITEIHHO

OCYILIECTBIISITh MIOUCK, aHaJu3,
CUCTEMAaTHU3alNIO0 u UHTEPIIPETALNIO
uHopMallud  PA3NUYHBIX BHJIOB U  (GopM
MIpe/ICTaBJICHHUS;

- cOo3[aBaTh TEKCTHI B Pa3IM4YHBIX dopMarax ¢
y4eTOM Ha3zHa4yeHHs MHPOpMAIUM U IENEeBOU
ayIUTOpUHU, BHIOMpas ONTUMAaJbHYIO (GOopMy
MIPE/ICTaBICHUS ¥ BU3yaIH3alliH;

- OIICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh
nH(popMaluy, €€ COOTBETCTBHME MPABOBHIM U
MOpPaJIbHO-3TUYECKUM HOPMaM;

- WCIOJIb30BaTh CpeAcTBa WH(GOPMAIMOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJIOTUH B peEIIeHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX u

- YyMETh OINEPHUPOBATH MOHATHAMHU: palMOHaJbHAs (YHKLHUsS, TOKa3aTeabHas
byHKIMS, CTEIEHHAs byHKIHS, JorapupMuyecKast byHKIMS,
TPUrOHOMETpHUUECKUE (QYHKIMM, OOpaTHble (YHKIMH; YMEHHE CTPOUTH
rpaduKkyd W3y4EeHHBIX (YHKUIWH, MCHOIB30BaTh TpaQuKH TpU H3yYCHHH
IPOIIECCOB W 3aBHCHMOCTEH, TpU pEIIeHUH 33/7a4 U3 JPYTUX y4eOHBIX
IPEMETOB | 3a/1a4 U3 PeabHOM JKU3HHU; BRIpaXKaTh (POpMySIaMH 3aBUCHMOCTH
MEX]Ty BETMYNHAMU;

- yMeTb  OINEpPHpPOBaTH  TOHSTHSIMHU:
npeoOpa3oBaHne, YypaBHEHHE, HEPABEHCTBO, CHUCTEMa ypaBHEHHU W
HEpaBEHCTB, pPaBHOCHJIBHOCTh ypPaBHEHWH, HEPAaBEHCTB W  CHCTEM|
panroHabHbIE, UppanroHabHbIE, MoKa3aTebHEIE, CTETICHHEbIE
JorapupMHUUECKUe, TPUTOHOMETPUYECKHE YpaBHEHUS, HEpaBEHCTBA W
CHCTEMBI, YMETh pElIaTh YpaBHEHHsI, HEPABEHCTBA M CHUCTEMBI C MOMOIIBI)
pa3IMYHBIX MPHEMOB; pEIIaTh YpaBHEHHS, HEPAaBEHCTBA M CHCTEMBI O
apaMeTpoM; IPUMEHATh YPaBHEHMsI, HEPABEHCTBA, UX CUCTEMBI JUIs PELICHUS
MaTeMaTUYeCKUX 3a/ad U 3aJad U3 pa3IM4HbIX 00lacTel HayKH U peaslbHON
KU3HU;

- yMeTb CBOOOJHO ONEPUPOBATh MOHATHAMM: ABMKEHHE, MapajlleIbHbIN
IEpEeHOC, CHMMETpUsi Ha IUIOCKOCTM M B IPOCTPAHCTBE, IOBOPOT,
npeobpazoBanre MOA00OMs, MOMO0OHBIE (UIYpHl; yMETh paclo3HaBaTh
paBHbIE U MOJOOHBIE (QUIYpbl, B TOM 4HCJIE€ B HPUPOJIE, HCKYCCTBE,
apXUTEKType; yMeTb HCHOJb30BATh I'€OMETPUUYECKHE  OTHOLICHHS,
HaXOJUTh T€OMETPUUECKUE BEIIMYMHBI (IJIMHA, YroJl, IUIoaab, 00beM) IpU
peLIeHUH 3aJa4d U3 APYTUX YUeOHBIX IPEIMETOB U U3 peabHON )KU3HU

TOXIACCTBO, TOXKACCTBCHHOC
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OpPraHM3allMOHHBIX 3a7ad C  COOJIOACHUEM
TpeOoBaHU PTrOHOMUKH, TEXHUKH
0€30MacCHOCTH, TUTHEHBI, pecypcocOepexeHuts,
NPaBOBBIX W ATUYECKHX  HOPM, HOPM
MH()OPMAIIMOHHON 0E30TTaCHOCTH;

- BIQJIETh HAaBBIKAMHU pACIO3HABaHHS U
3amuTel  MHpOpManuM, HHGOPMALMOHHON
0€30MacHOCTH IUYHOCTH
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OK 03
[lmanupoBar
b "
pealn30BHIB
aTh
coOCTBEHHOE
npodeccuon
aIbHO® "
JUIHOCTHO®
pa3BHTHE,
TIPEITPHHUM
aTeIbCKYIO
NESITEITLHOCT
b B
npodeccuoH
aNbHOMN
chepe,
HCII0JIb30BaT
b 3HAHUS IO
(rHaHCOBOM
rPaMOTHOCT
u B
pa3IMYHbIX
KU3HEHHBIX
CUTYaIUSIX

B obmactu
BOCTIMUTAHUS:

-- c(OPMHPOBAHHOCTH HPaBCTBEHHOTO
CO3HAHUS, STUIECKOTO MOBEICHUS;

- CIIOCOOHOCTHh  OIIGHWBAaTh CHUTYallMI0 |
MPUHUMATD OCO3HaHHBIE peleHus,
OPUEHTUDPYSICb Ha MOPAIBbHO-HPABCTBEHHBIE
HOPMBI ¥ IEHHOCTH;

- OCO3HaHWE JIMYHOTO BKJaJa B TIOCTPOCHHE
YCTOMYHMBOTO OYIyIIEro;

- OTBETCTBEHHOE OTHOIICHHE K CBOUM
poautensiM U (WJIM) JPYTUM YJI€HAM CEMbH,
CO3/IaHMI0 CEMBM Ha OCHOBE OCO3HAHHOTO
NPUHATUA [IEHHOCTEH CEMEHHOM KU3HU B
COOTBETCTBUU C TpaAULIUAMU HapoJoB Poccuu;
OBnaseHne yHUBEPCATBHBIMHU PETYISTUBHBIMU
NEUCTBUSIMU:

a) caMOOpraHu3aIus:

JyXOBHO-HPAaBCTBEHHOTO

- CaMOCTOSITENIHO OCYILIECTBIISAThH
MO3HABATEIbHYIO  JCSTENbHOCTb,  BBISBIATH
npoOieMbl, CTaBUTb U (POPMYIHPOBATH
coOCTBEeHHBbIE 3a7auyl B  00Opa3oBaTelbHOI

JESATEIbHOCTH ¥ KU3HCHHBIX CHTYaLUsIX;
- CaMOCTOSITENIbHO COCTABJIATh IUIAH PELICHUSI
npoOJieMbl € Y4ETOM HMEIOLIMXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTCHH;
- IaBaTh OLICHKY HOBBIM CUTYAIIUsIM;
CII0cOOCTBOBATH (dopMupoBaHUIO u
NPOSIBICHUIO IIUPOKOHM SPYIMIUN B pa3HBIX
00JIacTAX 3HAHWM, MOCTOSIHHO TOBBIIIATH CBOW
00pa3oBaTeNbHBIN U KyTbTYPHBIH YPOBEHB;

0) CaMOKOHTPOJIb:

UCIIOJIb30BaTh TIPHEMBI Pe(ICKCUH Ul OLICHKH
CHTYaIllH, BBIOOPa BEPHOTO PEIICHNUS;

- yMeThb ONEpUPOBATh MOHATHUSIMHU:
NoKa3aTeJbHbIe, CTENEHHbIE, JorapudmMuyeckue,
yYpaBHEHHS U HEPABEHCTBA, MX CHCTEMBI;

- YMETh ONEepUpPOBATh MOHITUAMHU: MHOTOTPAaHHHK, CEYCHHE MHOTOIPAaHHHKA,)
Ky0, mapamenenunen, mnpu3Ma, NUpamMuaa, (Gurypa W IMOBEPXHOCTH
BpallleHHsl, IMINHIP, KOHYyC, Imap, cdepa, ceueHHss (UTYphl BpalieHHs
IUIOCKOCTh, Kacaromiascs cepsl, IUINHIPA, KOHYCa, IIIOMAAb TOBEPXHOCTH
NUpPaMMJIbl, TPU3MBI, KOHYyCa, IWJIMHApa, Ijouanb cdeprl, o0beMm Kyoa,
IPSMOYTOJIBHOTO TapaieNienuIe/a, MMPaMuIbl, TPU3MBI, [IMJIHHpPA, KOHYCA,
mapa; yMeHrue M300pakaTh MHOTOTPAHHHMKH W TMOBEPXHOCTH BpAIICHHS, WX
CeUeHMsI OT PYKH, C IMOMOMIIBIO YEPTEKHBIX WHCTPYMEHTOB W DIIEKTPOHHBIX
CpeACTB; YMETh pacClO3HAaBaTh CHMMETPHIO B MPOCTPAHCTBE; YMETH
pacrio3HaBaTh NMPaBHILHBIE MHOTOTPAHHUKH;

- YMETh ONEpPHpPOBATh TOHATHAMH: TPSMOYTOJIbHAs CHUCTEMa KOOpPIMHAT,

KOOPAMHATHl  TOYKH, BEKTOp, KOOPAMHATHI  BEKTOpa, CKAJIIPHOE

IPOU3BEJCHUE, YTOJI MEXIy BEKTOPaMH, CyMMa BEKTOPOB, ITPOU3BEIICHNE

BEKTOpa HA 4YHCJIO; HAXOAWTh C IOMOIIBIO H3YYCHHBIX (QOPMYI

KOOPJMHATHI CEPEINHBI OTPE3KA, PACCTOSIHUE MEXKIY IBYMS TOUKAMHU

palMOHAIBHBIC, WPPALMOHAIBHBIE)
TPUTOHOMETPUYECKHUE
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- YMETh OILICHMBaTh PUCKU M CBOEBPEMEHHO
MIPUHUMATD PEHICHUS M0 UX CHUKEHUIO;

B) SMOIMOHAIBHBIN WHTEIUIEKT,
MIPEAIOJIATAIONINI CPOPMUPOBAHHOCTD:
BHYTPEHHEH MOTHBAIUH, BKITIOYAIOIICH
CTPEMJICHHE K JIOCTH)KCHHUIO IEIH U YCIEXY,
ONTUMU3M, MHUIIMATUBHOCTD, yMEHHUE
IeHiCTBOBATh, HCXOA M3 CBOMX BO3MOKHOCTEM;
- OMIATHH, BKJIIOYAIOIMEH  CIIOCOOHOCTH
MMOHUMATh SMOIMOHAIBHOE COCTOSTHUE IPYTHX,
YYHUTHIBATh ero npu OCYIIECTBICHUH
KOMMYHHUKAITUH, CIIOCOOHOCTh K COYYBCTBHIO U
COTIEPEIKUBAHUIO;

- COIUMaJLHBIX HABBIKOB, BKJIIOYAIOIINX
CIIOCOOHOCTh  BBICTpAaMBaTh OTHOUIEHUS C
OPYTUMHU  JTIOJbMHU, 3a00THUTHCS, MPOSBIATH
WHTEPEC U pa3pemarb KOHPIHKTHI
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OK 04
D¢ dexTuBHO
B3aMMOJICICTB
OBaTh u
pabotath B
KOJUICKTHUBE M
KOMaH;1e

TFOTOBHOCTb K CaMOpa3BUTHIO,
CaMOCTOSITEIBHOCTH M CaMOOIIPE/IEICHHUIO;
-OBJIAJICHHE HaBBIKAMU y4eOHo-
HCCIIEIOBATENBCKOM, TPOCKTHOW M COIMAJIbHOU
NeSITENIbHOCTH;

OBnanenue YHUBEpCAIbHBIMU
KOMMYHHKaTUBHBIMU JIEHCTBUSMU:

0) coBMeCTHas JACSITEIHHOCTD:

- NOHMMAaTh M HCHOJIb30BaTh MpPEUMYIIECTBa
KOMaHJHOW U MHAWBUIyaIbHOU paboTHI;

- MPUHUMATD IIeJId COBMECTHOM JeATeIbHOCTH,
OpPraHU30BBIBATh U KOOPJIUHUPOBATH NEHCTBUS
0 €€ JOCTH)KEHUIO:  COCTaBIIATh  IUIaH
JNEUCTBHM, pacnpeneisTs pPOJu C  y4eToM
MHEHUH YYaCTHHUKOB OOCYXIaThb pe3ylbTaThbl
COBMECTHOM pabOTHI;

- KOOPIAMHHUPOBATh U BBHINOJHATH pabOTy B
YCIOBHUSIX  PEAJbHOIO,  BHUPTYaJIBHOIO U
KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

- OCYUIECTBJIATh IO3UTHBHOE CTPATETHYECKOE
MOBEJICHUE B pa3MYHBIX  CUTyalMsX,
MPOSIBJIATh TBOPYECTBO M BOOOpaKEHUE, OBITH
VHULIMATUBHBIM.

OBnajgeHue yHUBEPCAIBHBIMU PETYIATUBHBIMU
NIEUCTBUSIMU:

T') IpUHATHE ce0s U IPYTUX JIIOICH:

- IPUHUMATh MOTHUBBI U apryMEHTHl JIPYruUx
moaen pu aHaJm3e pE3YyNbTATOB
JESITEIBHOCTH;

- INPU3HaBaThb CBOE IIPaBO M IMPaBO APYrUX
JIIOZIEH Ha OIINOKH;

- pa3BUBaTh CHOCOOHOCTh NMOHHUMATh MHpP C
MO3ULIUNU APYrOTO YeI0BEKa

- YMETh ONEPUPOBATh MOHATHIMHU: CIYYalHBIA OMBIT U CIy4ailHOE COOBITHE)
BEPOSITHOCTh  CIY4alHOTO COOBITHS; YMETh BBIYUCIATH BEPOSTHOCTb O
UCII0JIb30BAHUEM IpaQUUECKUX METOJIOB; MPUMEHSTH (POPMYJIbI CIOKEHUS U
YMHOXXECHHUSI BEPOSTHOCTEH, KOMOHMHATOpHBIE (AKTl W (OPMYIBI IPH
peLIeHNH 3a/1a4; OLIEHUBATh BEPOSITHOCTU peajbHbIX COOBITHI; 3HAKOMCTBO CO)
CIIy4allHbIMHU BEJIMYMHAMU; YMEHHE IPUBOIUTH IPUMEPHI IPOSBICHUS 3aKOHA
OOJIBIINX YKCEN B IPUPOIAHBIX U OOIIECTBEHHBIX SIBIICHUSX;
- yM€Th CBOOOJHO ONEPUPOBATh MOHATHUSAMH: CTENEHb C LEJIBIM MOKa3aTeseMm,
KOpPEHb HAaTypaJlbHOM CTENEHHU, CTENEHb C palMOHAIbHBIM IOKa3aTelleM,
CTeNEeHb C JCWCTBUTENbHBIM (BELIECTBEHHBbIM) IOKa3aTeiaeM, JOorapupm
4HCclia, CHHYC, KOCUHYC M TaHI'€HC MPOU3BOJIBHOTO YUCIIA;
- yMeTb CBOOOJHO OIEpUpoBaTh MOHATUSAMHU: Tpaduk (QyHKUIUHU, oOpaTHas]
byHKuMs, KoMmo3uuus GYHKUMM, JUHeHHass (QyHKIOUSA, KBaJpaTUYHAs]
¢byHKUIMS, cTereHHas QYHKIMS C IeJIbIM MoKa3aTeaeM, TPUTOHOMETPUUYECKHE
dbyHKIIMKA, OOpaTHBIE TPUTOHOMETpPUYECKHE (YHKIIMU, IIOKa3aTeabHas W
norapupmudeckas QyHKIIUHA, YMETh CTPOUTH Tpaduku (QyHKIHMI, BBITIOIHSTH
npeoOpazoBanus rpaduKoB QyHKITUH;
- yMeTb HCHOJb30BaTh Tpapuku (YHKUMH A1 M3Yy4eHHs] IPOLECCOB H
3aBUCUMOCTEH MpPHU PELICHUU 3a1ad U3 APYruX y4eOHBIX HpPEIMETOB U U3
peanbHOM )KU3HU; BBIpaXKaTh (GOpPMyJIaMH 3aBUCUMOCTH MEX]y BEJIMYMHAMU;
- CBOOOJHO ONEpPHPOBATH MOHATUAMHU: YETHOCTh (DYHKLUH, MEPUOJUYHOCTH
(GYHKIMHM, OIpaHUYEHHOCTh (PYHKIIMHM, MOHOTOHHOCTb (DYHKIMH, IKCTPEMYM|
GyHKIMM, HauOoJbIIee M HAaUMEHbIIee 3HAYeHUs (YHKLUUU HA IPOMEKYTKE;
yYMETh IPOBOJUTH UCCIIeI0BaHUE (PYHKIINH;
- YMETb MHCIIOJIb30BaTh CBOWCTBA M Tpaduku (GYHKUUN A8 pelieHus
yYpaBHEHMH, HEpPaBEHCTB M 3a7ad C [apaMeTpaMu; MH300paxarb Ha
KOOP/AMHATHOM IUIOCKOCTH MHOXECTBA PEILEHUI YpaBHEHUI, HEPaBEeHCTB U
UX CUCTEM
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OK 05
Ocy1ecTBIATH
YCTHYIO U
IMUCBMEHHYIO
KOMMYHHKAaIIU
10 Ha
TOCy/IapCTBCHH
OM S3BbIKE
Poccuiickoit
denepanuu ¢
Y4EeTOM
0CcoOeHHOCTEH
COIMAJILHOTO H
KYJIBTYPHOIO
KOHTEKCTa

B o6nacti 3cTeTH4ecKoro BOCITUTAHMS:

- ACTETUYECKOE OTHOIIEHHUE K MHpPY, BKIIIOUAS
ACTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIOPTA, TPyla U OOIECTBEHHBIX
OTHOIIICHUM;

- CIIOCOOHOCTH BOCITPUHUMATH PA3JIMYHBIC BHUJIBI
WCKYCCTBa, TPAJUIIMH U TBOPYECTBO CBOETO W
JIPYTUX HapOJOB, OMIYIIaTh 3SMOIMOHAIBHOE
BO3/ICHCTBUE UCKYCCTBA;

- yOeXKJICHHOCTh B 3HAYUMOCTH ISl JINYHOCTH U
o0mecTBa  OTEYECTBEHHOTO W MHPOBOTO
HCKYCCTBA, 3THUYECKHUX KYJIbTYPHBIX TPaIUIUi
¥ HapOJIHOTO TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIPOKEHHIO B Pa3HBIX

BHJAX WCKYCCTBAa, CTPEMJICHHE MPOSBIATH
Ka4yecTBa TBOPYECKOH JIMUHOCTH;

Omnanenue YHUBEPCaITbHBIMHU
KOMMYHUKATHBHBIMH JICHCTBHSIMHU:

a) oOreHue:

- OCYIIECTBJISITH KOMMYHHUKAIlM BO BCEX
chepax XKHU3HU;

- pacmo3HaBaTh HEBEpOAIbHBIC  CpEICTBA
OOlICHUs, TOHMMATh 3HAYCHHE COLHUAIBHBIX
3HAKOB, pacrio3HaBathb TIPEIITOCHUTKU
KOHQUIMKTHBIX ~ CHUTyallud W  CMAr4arh
KOH(JIMKTHI;

- Ppa3BEepHYTO U JIOTMYHO H3JaraTh CBOIO
TOYKY 3PEHHS C HCIIOJIb30BAHHEM SI3bIKOBBIX
CpEnCTB

- YMEThb ONIEepUpOBaTh MOHATHUAMU: CpeAHee apudmMernueckoe, MeIHaHa,
HanOoJblllee M HaWMEHbIIEe 3HAYCHMS, Pa3Max, AMCIEPCHUs, CTaHIAPTHOE
OTKJIOHEHUE YHCJIOBOrO Habopa; yMEHHME W3BJEKaTb, HHTEPIPETUPOBATH
UHPOpPMALIMIO, TPEACTAaBICHHYI0O B TaONHUIAX, HAa AMarpammax, rpadmukax,
OTpPaXarollyl0 CBOWCTBAa peabHbIX MPOIIECCOB U SIBICHUI; MPEICTABIATH
UHPOpMALIMI0O C TOMOIIBI0  TabnWIl ¥ JAWarpamM;  HCCIIEAOBaTh
CTaTHUCTUYECKUE JaHHbIE, B TOM 4YHCJIE C MPUMEHEHHEM TrpapuuecKux
METOJIOB M 3JIEKTPOHHBIX CPE/CTB;

- yMeThb OINEpUpOBaTh MOHATHSAMHM: TOYKa, MpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, JIBYIPAaHHBIA  yroi, CKpEIlMBAIOIIUECS  TpsMBIE,
NapajuleIbHOCTh U TMEPHEHAUKYISIPHOCTh NPSMBIX M IUIOCKOCTEH, Yroi
MEXAY HpPSIMBIMH, Yol MEXKIy MpsAMON U IUIOCKOCTBIO, YroJl MEXIYy
IUIOCKOCTSIMHU, PAcCTOSIHUE OT TOYKU A0 IUIOCKOCTH, PACCTOSHHE MEXIY
IPSIMBIMHU, PACCTOSTHUE MEXAY TUIOCKOCTSIMU;

- YMETh UCIOJIb30BaTh MPH PEUICHUH 3ajad U3y4eHHbIE (PaKThl U TEOPEMBI
IUTAHUMETPUHU; YMEHHE OIICHHBAThb pa3Mepbl OOBEKTOB OKPYKAIOLIEro
Mupa
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OK
[IposBnsaTe
TPk JIaHCKO-
MaTPUOTHIECK
VIO TIO3UIHIO,
JEMOHCTPHUPO
BaTh
OCO3HAHHOE
IIOBEJICHHE Ha
OCHOBE
TPaIUITUOHHBI
X
oO1IeuenroBey
€CKHUX
IICHHOCTEH, B
TOM 4HCJIE C
Y4ETOM
rapMOHHU3aIHN
u
MEKHAIMOHA
BHBIX u
MEXPEJIUTUO03
HBIX
OTHOIIICHUH,
MPUMEHSTh
CTaHJ1apThl
AHTUKOPPYIL
HOHHOTO
IMOBEICHUS

06

- OCO3HaHWEe OOY4YaIOUIMMHCA POCCHIUCKOMN
rpaXk 1aHCKOU UAECHTUYHOCTH;

- LIEJICHANpPABJICHHOE pa3BUTHE BHYTPEHHEU

mo3nguu JIMYHOCTU Ha OCHOBC JYXOBHO-
HPaBCTBCHHBIX HGHHOCTeﬁ HapoJI0B
Poccuniickoit  ®Penepanyu, HCTOPHUYECKUX U
HAIlMOHAJIBHO-KYJIBTYPHBIX TpaauLui,
dhopmupoBanue CHUCTEMBI 3HAYUMBIX
IIEHHOCTHO-CMBICJIOBBIX YCTaAHOBOK,
AHTUKOPPYIIIUOHHOTO MUPOBO33pEHUS,
MPABOCO3HAHUS, OKOJOTUYECKOH  KYIBTYPHI,
CIIOCOOHOCTH  CTaBUTh LEIM U  CTPOUTHh

JKHN3HCHHBIC I1IJIaHBbI,
B gactu TpaXXIaHCKOI'0O BOCIIUTAHUA:
- OCO3HAHHUC CBOMX KOHCTHUTYHHOHHBIX IIpaB U

0053aHHOCTEH, yBa)KCHHE 3aKOHA u
MPaBOIOPSIIKA;

- TIpUHATHE TPAAWIIMOHHBIX HAIMOHAIBHBIX,
00IIIeUeIOBEUECKMX  T'YMAaHUCTHYCCKUX u
JEMOKPATHICCKUX [ICHHOCTEH;

- TOTOBHOCTh IPOTHUBOCTOSATH  HJICOJIOTHUHU
IKCTpEMHU3MA, HallMOHAIM3Ma, KCeHo(oOuH,
JTUCKPUMHUHAITTH 1o COIIMAIbLHBIM,
pPEIUTHO3HBIM,  PAcoOBBIM,  HAIMOHAIBHBIM
MpU3HAKaM;

- TOTOBHOCTb BECTU COBMECTHYIO JIESITEIIbHOCTh
B HMHTEpecax TIPaKIAHCKOro  OOIIecTBa,
y4acTBOBAaTh B camMoyTmpaBIeHUN B

0011e00pa30BaTeNbHOM OpraHu3aluy U 1eTCKO-
IOHOIIIECKUX OpPTaHH3aLUsIX;

- YMEHHE B3aMMOJICHCTBOBATh C COLUAIBHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX (QYHKIHSIMU
Y Ha3HAYCHHEM;

- TOTOBHOCTh K TYMaHUTapHOW M BOJIOHTEPCKOU

- YMETb OIIEPUPOBATH INOHATHUIMU: IIPSIMOYTOJIbBHAS CHCTEMA KOOPAUHAT,
KOOPAMHATHI TOUYKH, BEKTOP, KOOPAUHATBI BEKTOPA, CKAIIPHOE IIPOU3BEIACHUE,
YTOJI MEXAYy BEKTOpPaMH, CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA HA YHCIIO;
HaXOJMTh C IOMOUIBIO U3YYEHHBIX (OPMYJT KOOPIMHATHI CEPEIUHBI OTPE3Ka,
paccTosIHUE MEXKYy ABYMS TOUKAMHU;
-yMeTb BbIOHpaTh MOAXOAAIUN U3yYEHHBI METOI ISl PELLICHUs 3a1auu,
pacrno3HaBaTh MaTeMaTuyeckue (pakThl U MaTEMaTHUECKHUE MOJETHU B
IPUPOJIHBIX U OOIIECTBEHHBIX SBJIEHUSX, B HCKYCCTBE; YMEHHUE MPUBOJIUTD
IIPUMEPBI MATEMATUYECKUX OTKPBITUN POCCUICKOW U MUPOBOM
MaTE€MaTHYECKOU HAYKU.
- yMEThb ONIEPUPOBATH NOHATHAMM: CIy4alHBIA OIBIT M CIy4alHOE
coObITHE, BEpPOSTHOCTh CIY4alHOTO COOBITHS; YMETh  BBIYHMCIATH
BEPOSITHOCTh C HCIIOJIb30BAHMEM TIpadUuecKuX METOJOB; MPHUMEHSTh
(bOpPMYITBI CIIOXKEHUS U YMHOXKEHHUS BEPOSITHOCTEH, KOMOMHATOPHBIE (DaKThI
U GopMynbl IpU pPELICHWU 3aJay; OLIEHUBATh BEPOSITHOCTU pPEalbHbIX
COOBITUH; 3HAKOMCTBO CO CIy4alHBIMM BEJIMYMHAMHU; YMEHHE IPHUBOAUTH
IOpUMEpPbl MPOSBIEHUS 3aKOHAa OONBLIMX YHUCE B MNPHUPOJHBIX U
OOIIECTBEHHBIX SBICHUAX
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JICSITEILHOCTH;
MaTPUOTHUYECKOTO BOCITUTAHUS:

- c(hOpPMHPOBAHHOCTH pOCCUICKOM
TPKJIAHCKOM HJIEHTUYHOCTH, MaTPUOTHU3MA,
YBaXEHUS K CBOEMY Hapoay, 4YyBCTBa
OTBETCTBEHHOCTHU Tiepen PoauHoii, ropaoctu 3a
CBOM Kpai, cBow PoauHy, CBOMl S3BIK U
KYyJIbTYpY, MPOIILIOE u HACTOSIIEE
MHOT'OHAIIMOHAIIBHOTO Hapoaa Poccnwy;

- IIEHHOCTHOE OTHOIIEHUE K TOCYIapCTBEHHBIM
CUMBOJIaM, HCTOPHUYECKOMY ¥ TPUPOJTHOMY
HaCJeANIo, TaMSITHUKaM, TPAAHWIUSM HapoJIOB
Poccun, poctmwxenusm Poccunm B Hayke,
HCKYCCTBE, CTIOPTE, TEXHOJIOTHUSAX U TPYIIE;

- wuAeWHas yOeXKJICHHOCTh, TOTOBHOCTh K
CITY’KEHUIO u 3alIuTe OrTeuecTBa,
OTBETCTBEHHOCTbH 3a €T0 CyIh0Yy;

OCBOEHHBIE  OOYJAIOITUMHUCIMEKIIPEIMETHBIE
TIOHSATHS ¥ YHUBEPCAJIbHBIC yYICOHBIC JTCUCTBUS
(perynsTuBHBIC, IO3HaBaTeNIbLHEIE,
KOMMYHUKATHUBHBIC);

- CHOCOOHOCTHP HX  HCIIOJB30BaHUS B
MO3HABATEJILHOM MW  COI[MAJIbHOW IpPaKTHKE,

TOTOBHOCTh K CaMOCTOSITEIBHOMY
IUIAHUPOBAHUIO M OCYIIECTBIEHUIO Yy4eOHOI
JIeSITeILHOCTH, OpraHu3aluu y4eOHOTO
COTPYIHHYECTBA c IeJarorn4eCKuMH
pabOTHUKAMHU U CBEPCTHUKAMH, K YYaCTHIO B
IIOCTPOECHUH VHMBUIYaJIbHOMU
00pa30BaTeNbHON TPAECKTOPHUH;

- OBJIaJICHUE HaBBIKAMU y4eOHo-
HCCIIEI0BATEILCKOM, MIPOEKTHOM u

COIIMATBLHOM JeSITEeIbHOCTU
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OK 07
ConeiicTBoBat
b COXPaHCHHIO
OKpYyKaroleu
CpeIbl,
pecypcocbepe
KEHHUIO,
IIPHUMCHSTH
3HAHUA
NU3MCHCHUU
KJIMMAara,
IIPHUHIMAIIBI
OepeKITUBOTO
MTPOU3BOJICTBA
, 3hdexTuBHO
NEUCTBOBATEL B
Ype3BbIYAITHBI
X CUTYyalUsAX

00

- HE MPUHUMATH JIEUCTBUS, MPUHOCAIIUE BPE.
OKpYKalollel cpee;

- yMETh MPOTHO3ZMPOBATH HEOIATONPHUSATHBIE
9KOJIOTUYECKUE MOCJIC/ICTBHS
NPEIIPUHUMAEMBIX JIEHCTBUM, MPEAOTBpALIaTh
UX;

- pacuIupuTh OTIBIT
9KOJIOTUYECKOU HAINPaBJIECHHOCTH;
- pa3pabaThIBaTh IUIAH pEHICHUS TPOOIEMBI C
Y4E€TOM aHalli3a UMEIOIIUXCS MaTepUaIbHBIX U
HEeMaTepUaJbHbIX PECYPCOB;

- OCYIICCTBJIATH II€JICHANPABICHHBIN TIOUCK
mepeHoca CpeAcTB U CIocoOOB JIEWCTBHS B
poheCCHOHANBHYIO CPENY;

- YMETh MIEPEHOCUTH 3HAHUS B [TO3HABATEIBHYIO
Y MIPAKTHUYECKYI0 00JaCTH KU3HEACSATEIbHOCTH;
- MpeUIaraTb HOBBIE MPOEKTHI, OLIEHUBATH UIEH
C TO3UUMM  HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

- 1aBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCHUTb
KOPPEKTUBBl B JIEATEIIBHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEISAM

JACATCIIBHOCTH

- YMETh OIEpPHPOBATH MOHATUAMHU: (YHKIMSA, HENpepbiBHAS (DyHKINA
IIPOM3BOJIHAs, NE€pPBOOOpa3Has, ONPEIEICHHbI UHTErpasl; YMETb HAaXOIUTh
IIPOM3BOJIHBIE JIEMEHTAPHBIX (PYHKIIMI, UCIIONB3YSl CIPAaBOYHbIE MaTEpUAIIb]
UCCJIEIOBATh B MPOCTEUIINX caydasX (PyHKUHMHM HA MOHOTOHHOCTb, HAXOJUTH
HauOoJIbIINE W HAaWUMEHBIIWE 3HAYCHHA (YHKIHUH, CTPOUTh TpaduKy]
MHOIOWIEHOB C HCIIOJIb30BAaHMEM allapara MaTeMaTH4YeCKOIo aHalIu3aj
NPUMEHSTh NPOM3BOJHYIO IpPU pEHIeHWH 33a7ad Ha JIBKEHHE; pellaTh
PAKTUKO-OPUEHTUPOBAHHbIE 33Jayd Ha HauOOJbIIME W HAMMEHbIING
3HauEHUsl, Ha HAXOXKJECHHE MyTH, CKOPOCTU U YCKOPEHUS;

- YMEThb OINEpPUPOBATh MOHATHSMM: JBHKEHHUE B IPOCTPAHCTBE, IMOJIOOHBIY
burypsl B  NpPOCTPAHCTBE;  HMCIOJb30BaTh  OTHOUIEHHE  IUIOLIAJCH
MOBEPXHOCTEN U 00BEMOB MOI0OHBIX (PUTYp MPHU pELlIEHUH 3aay;

- YMETb BBIYUCIIATH F€OMETPUYECKHE BEIUYMHBI (JUIMHA, YroJl, IUIONIaib,
0o0beM, MJIOLAAb MOBEPXHOCTH), HCIOJB3Ysl H3ydeHHbIE (GOPMYIbl U
METO /bl
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IIK 1.2.

HUMCTh HpaKTI/I‘-IeCKI/Iﬁ OIIBIT:

YMETB:

BrImosHATh - pa3paboOTKe APXUTEKTYPHO-CTPOUTEIHHBIX - YUTATh CTPOUTEIHHBIC U paOOUYNE YEPTEKHU;
pacueTsl " YepTEKEI; - BBITIOJIHATH YEPTEXU IUIAHOB, (acaloB, pa3pe3oB, CXEM C IOMOIIBIO
KOHCTPYHPOBa - BBITIOJTHCHHUS pacderoB o WH(OPMAITMOHHBIX TEXHOJIOTUH;
HUE MIPOCKTHPOBAHHIO CTPOUTEIILHBIX - YHATaTh TCHEpPAJIbHBIC IUIAHBI  YYACTKOB, OTBOJUMBIX  JUIS
CTPOUTEIIEHBI KOHCTPYKITUH, OCHOBaHUI; CTPOUTENBHBIX 0OBEKTOB;
X - pa3paboTke " COTJIACOBaHUU - 0QOpPMIISATH YEPTEXKH TEXHOJOTHYECKOTO IPOCKTHPOBAHUS C
KOHCTPYKITUH KaJICHJApHBIX  IUIAHOB  IPOM3BOJICTBA MPUMEHEHHEM WH()OPMAIMOHHBIX TEXHOJIOT U
CTPOMUTENBHBIX  paboT Ha  oOBEKTe
KaIATaJIHbHOTO CTPOUTETHCTBA
- pa3paboTKe KapT TEXHOJOTUYECKHX H
TPYAOBBIX ITPOIIECCOB.
IK 5.1. MMETh MPAKTHYECKHUI OTIBIT: YMETh:
CocraBnieHue - cbope, 00pabOTKe M HAKOTUICHHH Hay4HO- - BecTu Tabenu ydera pabodero BpEMEHHU, YCTaHABIMBATh COOTBETCTBHE
CBOJTHBIX TeXHUYECKOW wWHpopManmmu B 0O0JIaCTH (aKTHUYeCKH BBITIOJIHCHHBIX BHUJOB M KOMIUIEKCOB pPabOT pabdoTawm,
cnenuduKanu CTPOMTEIBCTBA. 3asBJICHHBIM B JIOTOBOPE TOJPSAa U CMETHOW JOKYMEHTAIIHH.
U u Tabimm
MOTpeOHOCTH
B
CTPOMTEIBHEI
X u
BCIIOMOTaTeJb
HBIX
MaTepualiax |
obopynoBaHu
u
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TemaTn4eckoe INIAaHUPOBaHHUE yqeﬁnoifl AUCIUIIJIMHBI

KosmmuecTBo B Tom uncne

aKaJeMHYECKUX

Howmep HanmenoBanue 4acoB BO dopmMupyemslie
Coneprkanue yaeOHOTO MaTepuaa . CP
ypOKa paszena, TeEMBI B3auMmoevicteuu | JI, YP 113 KOMIIETECHIUH
c

MIpeno/iaBaTesieM
Paszgea 1. IloBTopenne kypca mareMaTHKM OCHOBHOM HIKOJIbI

1-2 Ienp u 3amaun ba3oBbie 3HaHUS ¥ YMEHHSI TIO MAaTEMaTHKE B 2 2
MAaTEMaTUKHU IIPU poQeccuoHaIbHOM U B MOBCEAHEBHON
OCBOCHUU JESITEITEHOCTH.

CHCIIHATEHOCTH

3-4 Yucna U BEIYNUCIEHUS. JeticTBus HaJl IIOJIOKUTENbHBIMU u 2 2
Bripaxxenus u OTpULATENIbHBIMH YUCIaMH, OOBIKHOBEHHBIMU U
npeoOpazoBaHUs JECATUIHBIMHU TpOOsSMHU. JetricTBust co

CTETEHSIMH, bopMmyIbI COKpAILEHHOTO
YMHO>KEHUSI.

5-6 [IpakTuueckoe 3aHsATHe | BUabl miiockux Guryp u ux riomiaib. 2 2 OK-01, OK-
Nel: [IpakTuKO-OpUEHTUPOBAHHBIE 337a4U B Kypce 02, OK-03,
«I"eomeTpust Ha reOMETPUHU Ha IJIOCKOCTH. OK-04, OK-
IUIOCKOCTH 05, OK-06,

7-8 | Ilpaktuyeckoe 3ansatue | [IpocThie MPOIICHTHI, pa3HbIE CIIOCOOBI X 2 2 OK-07
Ne2: BbIYMCIICHUS. CII0KHBIE IPOLEHTHI.

«IIpoueHTHBIE
BBIYHCIICHUS
9-10 | [Tpaktuueckoe 3ansTHe | [IpocThle MPOLIEHTHI, pa3Hble CIOCOOBI UX 2 2
Ne3: BbIYMCIICHHS. CIOKHBIE MPOLEHTHI.
«IIpoueHTHBIE
BBIYHCIICHUS
11-12 | IlpakTuueckoe 3anatue | JIuHeiHble, KBagpaTHbIE, JPOOHO-TMHEWHBIE 2 2

Ne4:
«YpaBHEHUSA U

YpaBHCHHA U HCPABCHCTBA.




HEPaBEHCTBA»

13-14 | Ilpaktuueckoe 3anaTue | CrocoObl pemeHns CUCTEM JIMHEHHBIX
Nes: ypaBHeHuil. [lonsitusa: matpuna 2x2 u 3x3,
«CucteMbl ypaBHEHUI | onpenenutens MaTpuipbl. Meron ["aycca.
U HEPABEHCTB» Cucrembl HEMUHENHBIX ypaBHEHUN. CrucTeMbl
HEPABEHCTB.
15-16 | IlpakTuueckoe 3anaTue | CrocoObl pemeHnst CUCTEM JIMHEHHBIX
Ne6: ypaBHeHuil. [lonstusa: matpuna 2x2 u 3x3,
«CucteMbl ypaBHEHUH | onpenenutens MaTpuipl. Merox [Maycca.
1 HEPABEHCTB» Cucrembl HeMUHENHBIX ypaBHEHUN. CrcTEMBI
HEPaBEHCTB.
17-18 | IlpakTuueckoe 3anaTHe | CrIOCOOBI pEeIICHHUs CUCTEM JTMHEHHBIX
Ne7: ypaBHeHuH. [lonsaTus: marpuna 2x2 u 3x3,
«CucrteMbl ypaBHEHHI | onpenenuTtens MaTpuisl. Merox ["aycca.
Y HEPABEHCTB» Cucrembl HeMMHENHBIX ypaBHEHUN. CHCTEMBI
HEPaBEHCTB.
19-20 | BxoaHO# KOHTPOJIb Brruucnenus u npeoOpa3oBanus. Y paBHCHUS U
HepaBeHCTBa. ['eoMeTpHst Ha MIIOCKOCTH.
KonTtponsHas padoTa.
Pasznes 2. [IpsiMble U JIOCKOCTH B POCTPAHCTBE
21-22 | Ilpaktuueckoe 3ausatue | [Ipenmer crepeomerpun. OCHOBHBIC TTOHSATHUS
Ne8: (Touka, mpsAMasi, MI0CKOCTb, IPOCTPAHCTBO).
«OCHOBHbIE TOHATUSA OCHOBHBIE aKCHOMBI CTEPEOMETPHUH.
CTEPEOMETPHUHU. Iepecekaromuecs, napauieabHble U
PacnionoxeHnue npsMBbIX | cKpeluBaromuecs npsmseie. [Ipusnak u
U TUIOCKOCTEH» CBOMCTBO CKPEIMBAIOIIUXCS MPSIMBIX.
OcCHOBHBIE IPOCTPAHCTBEHHBIEC (DUTYPBI. OK-01, OK-
23-24 | Tlpaktuueckoe 3ansatue | [lapanenbHbie mpsMas ¥ IIIOCKOCTb. 03, OK-04,
NeO: Omnpenenenue. [Ipuznak. CoiicTBa (¢ OK-07, IIK1.2

«[TapannenbHOCTb
MPSIMBIX, IPSIMOU U
IJIOCKOCTH,
MIOCKOCTEH»

Joka3aTenbcTBOM). [lapanenbHble TIOCKOCTH.
Onpenenenue. [Tpusnak. CBoiicTBa (¢
JT0Ka3aTeNbCTBOM). TeTpasp U ero 3eMeHTHI.
[Mapannenenunen u ero sneMeHTsl. CBOHCTBA
MIPOTHUBOTIONIOKHBIX TpaHell 1 quaroHaien
napayuienenunena. [loctpoenne ceueHuid.
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Pemenue 3amau.

25-26 | Ilpaktuueckoe 3anstue | [lapannensHbie mpsMas U MI0CKOCTb.

Nel0: Omnpenenenue. [Ipusznak. CBoiictBa (¢

«[lapannenbHOCTh JoKa3aTenbcTBoM). [lapansenbHble I0OCKOCTH.

MPSIMBIX, IPSAMOM U Onpenenenue. [Tpusnak. CoiicTsa (¢

IJIOCKOCTH, JI0Ka3aTeNbCTBOM). TeTpasp U ero 3JeMeHThI.

ITOCKOCTEN» [Tapannenenunen u ero anemeHTsl. CBOMCTBa
MIPOTUBOTNIOJIOKHBIX TPaHEH U AMAaroHaien
napajuienenuneaa. [loctpoenue ceueHui.
Pemrenue 3anau.

27-28 | Ilpaktudeckoe 3anstue | [lapannensHbie mpsMast ¥ MIIOCKOCTb.

Nell: Omnpenenenue. [Ipuznak. CBolicTBa (¢

«[TapaienbHOCTh noKkazaTtesnbcTBoM). [lapamienbHble TIOCKOCTH.

MPSIMBIX, PSAMOM U Onpenenenue. [Tpusnak. CoiicTBa (¢

IJI0CKOCTH, JI0Ka3aTeNbCTBOM). TeTpasp U €ro 3JIeMEHTHI.

IJIOCKOCTEMN» [Tapannenenunen u ero 3neMeHTbl. CBOMCTBA
MPOTUBOMOJIOKHBIX TPaHEW U TUAroOHaJIeH
napamenenumnena. [loctpoenne ceueHu.
Pemenue 3amau.

29-30 | IIpaktuueckoe 3ansatue | [lepnenaukynspueie npsmeie. [lapamiensabie
Nol2: NpsIMbI€, MEPICHANKYJISIPHBIE K IJIOCKOCTH.
«[lepnennukynspuocts | [Ipu3Hak nepneHAUKYISIPHOCTU MPSMOM U
MPSIMBIX, IPSMOI U mwiockocTH. [lokazatenbctBo. [lepnenaukynsp u
IJI0CKOCTH, HakJIoHHad. [leprneHauKyaspHbIe TIOCKOCTH.
MJI0CKOCTEI» [Ipu3Hak nepneHauKyIIpHOCTH MJIOCKOCTEH.

Jloka3zatenbcTBo. PaccTosiHus B IpOCTpaHCTBE.

31-32 | Ilpaktuueckoe 3ansatue | [lepnenaukynspusie npsamblie. [lapannensabie
Nel3: IIPsIMbIE, TIEPIIEHAUKYISIPHBIE K INIOCKOCTH.
«[lepnennukymnspHocts | [Ipu3HaK nepneHAUKYIIPHOCTH MPSMOM U
MPSIMBIX, PSIMOU U wiockocty. Jlokazarenscto. [lepnenaukynsap u
IJIOCKOCTH, HaksIoHHasl. [leprneHuKysipHbIe MIOCKOCTH.
IJIOCKOCTEN» [Ipu3Hak nepneHuKyJIIpHOCTH MIJIOCKOCTEN.

JlokazatenbcTBo. PaccTosiHus B IPOCTPAHCTBE.

33-34 | Ilpaktuueckoe 3aniatue | Teopema o Tpex MepreHANKYIApax.

Nel4:

JlokazaTenbecTBo. Yol MexX 1y IpsIMoi 1
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«Teopema o Tpex
HEPIEHANKYILIPAX»

IIOCKOCTRIO. YTOII MCXKIAY IINIOCKOCTAMM.

35-36 | Ilpaktudeckoe 3ansatue | Teopema o Tpex mepreHANKYIIpax.
Nel5: Jloka3aTenbcTBO. YT0J MEXy IPSIMOM 1
«Teopema o Tpex IJIOCKOCTBIO. YTOJI MEXAY INIOCKOCTSIMHU.
MEPIICHANKYIISIPax»
37-38 | Ilpaktudeckoe 3aHiaTHE | AKCHOMBI CTepeoMeTpuu. [lepneHuKyIsIpHOCTh
Nelé6: MPSIMOM M TUIOCKOCTH, NTAPAJLIEIbHOCTb JIBYX
«[lapannensHeie, MPSIMBIX, TIEPICHIUKYIISIPHBIX TJI0CKOCTH,
MePIIeHIUKYIISIPHEIE, MEPIIEHANKYISIPHOCTH TNIOCKOCTEH.
CKPEIMBAIOIINECS
PSIMBIE)
39-40 | INpaktudeckoe 3aHsTHe | PacmosokeHne MpsSMBIX U TUIOCKOCTEH B
Nel7: MpOCTpaHCTBE. [leprneHInKyIsIpHOCTD U
«Pemrenne 3amad. MapaIeIbHOCTh MPSMBIX H TUIOCKOCTEH.
[Ipsimbie u iockocTy B | CKpenuBarommecs npsmbie.
MIPOCTPAHCTBE»
41-42 | KontpoawsHas pabora
Nel
Pa3znes 3. KoopanHaTsl M BEKTOPbBI
43-44 | TlpakTudeckoe 3aHatue | JIekapTOBBI ~ KOOPAWMHATBI B IPOCTPAHCTBE.
Nel8: [Ipocreitmme 3a7a4u B KOOpJMHATAaX.
«JlexapToBBI Paccrosinue MEXy JBYMsI TOYKaMH,
KOOpPJIMHATHI B KOOPJMHATHI CEpEANHbBI OTPE3KA.
MIPOCTPAHCTBE.
Paccrosaune mexay
JBYMSI TOUKAMH. OK-02, OK-
Koopaunats! cepe bl 03, OK-04,
OTpE3Ka» OK-07, TIK1.2.
45-46 | IIpaktuyeckoe 3aHsATHe | JleKapTOBBI KOOPAUHATHI B IPOCTPAHCTRE.

Nel9:
«/lexapToBBI
KOOpPJMHATHI B
IIPOCTPAHCTBE.

Paccrosaue MCKIY

HpOCTeI\/'IIJ_II/Ie 3alauu B KOOpJAUHAaTax.
PaccrosHue MCXKIAY ABYMS TOYKaMU,
KOOPAUHATBI CCPECANHBI OTPC3KaA.
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JIBYMSI TOUKAMH.
Koopaunatsl cepenmubl
OTpE3Ka»

47-48 | IIpaktuyeckoe 3ansTHe | Bekropsl B mpoctpancTBe. CloKeHne u
Ne20: BBIYMTaHUE BEKTOPOB. Y MHOKEHHE BEKTOpPA Ha
«BekTopsl B grcno. Kommnanapaeie BekTopbl. CKansipHOe
MPOCTPAHCTBE. YTOJI poM3BEACHNE BEKTOPOB. Pasnokenue Bekropa
MEX]ly BEKTOPaMH. 0 TPeM HEKOMIUTAHAPHBIM BEKTOPaM.
CkamnsipHoe KoopanHaTsl BEKTOpa, CKAISIPHOE IPOU3BEICHHIE
MIPOU3BEICHNE BEKTOPOB B KOOPAMHATAX, YTOJI MEXKIY
BEKTOPOB» BEKTOPaMH, YrOJl MEKIY MPSMON U IIIOCKOCTBIO,
YTOJI MEXIY TUIOCKOCTSIMH. Y paBHEHHE
IJIOCKOCTH. ['€OMETpUYECKUI CMBICIT
onpenenuTens 2x2.
49-50 | [Ipaktudeckoe 3aHsATHE | Bekropsl B mpocTpancTBe. Cli0XKEeHNE H
No21: BBIUMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpPA HA
«BekTopsl B yucno. Kommianapsasie BekTopbl. CKasipHOE
MIPOCTPAHCTBE. YTOJI MpoU3BeICHNE BEKTOPOB. PaznoskeHune BeKTopa
MEXAY BEKTOPAMHU. 10 TPEM HEKOMILIAHAPHBIM BEKTOPaM.
CkansipHoe Koopaunatsl BekTopa, CKalsipHOE POU3BEACHUE
MIPOU3BEICHUE BEKTOPOB B KOOPJMHATAX, YTOJ MEXTY
BEKTOPOB» BEKTOPaMH, yroJl MEXay MPsAMOil U MIOCKOCTHIO,
yroJI MeXAY MIIOCKOCTSIMH. Y paBHEHHE
wiockocT. ['eoMeTpuueckuit cMbICT
ornpenenuTens 2x2.
51-52 | Ilpaktuyeckoe 3aHsaTHe | Bekropsl B mpocTpancTBe. CloxeHHe U

Ne22:

«BekTopsl B
IIPOCTPAHCTBE. YTOJI
MEXAY BEKTOPAMH.
CkansipHoe
IIPOU3BEACHUE
BEKTOPOB»

BBIUMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOPa HA
yucao. KoMmmianapsasie BekTopbl. CKajsipHOE
IIPOU3BEJIEHNE BEKTOPOB. Pa3noxenue Bekropa
10 TPEM HEKOMILJIAHAPHBIM BEKTOPaM.
Koopaunatsl BekTOpa, CKaIIpHOE MPOU3BEACHHE
BEKTOPOB B KOOPJAMHATAX, YTOJI MEXKIY
BEKTOPAMH, YTOJI MEXKAY IPSAMOU U IIIOCKOCTHIO,
YTOJI MEXY IJIOCKOCTSIMU. Y paBHEHUE
IUIOCKOCTH. | €OMETPUUECKUI CMBICII
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onpenenuTens 2x2.

53-54 | Ilpaktuueckoe 3ansatue | KoopanHaTHas iockocTs. Beruncienue
Ne23: PacCTOSHUM U IUIOIIAJEH Ha INIOCKOCTH.
«IIpakTukoopueHTpoB | KosmuecTBeHHBIE paCUETHI.
aHHBIE 33/1a41 HA
KOOPJMHATHOM
TJTOCKOCTI
55-56 | Ilpaktudeckoe 3anstre | JlekapTOBBI ~ KOOPAMHATHl B MPOCTPAHCTBE.
Ne24: Bexktoper B mpoctpanctBe. CrnoxeHue u
«Pemrenne 3amay. BBIYMTAaHHE BEKTOPOB. YMHOXXEHHE BEKTOpa Ha
Koopaunarts! u yucno. Kommutanapueie BekTopbl. CKalsipHOE
BEKTOPBI» MpOU3BEJICHNE BEKTOpOB. PasnmokeHWe BeKTopa
Mo  TpeM  HEKOMIUIAHAPHBIM  BEKTOPaM.
[Ipocreitmme 3a1auu B KOOpAWHATAX.
KoopauHaTel  BeKTOpa, pacCTOSIHUE  MEKIY
TOYKaMH, KOOPJAMHATBHI CEepeAMHbl OTpe3Ka,
CKaJs[pHOE  MpPOU3BEJECHHWE  BEKTOPOB B
KOOpJIMHATaX, YroJl MEXKIy BEKTOpaMH, Yroll
MEXAYy MNpSAMON M IUIOCKOCTBIO, Yol MEXAy
IJIOCKOCTSIMU.
57-58 | KonTpoawsHas pabora
No2
Pasznea 4. OcHoBbI TPpUTOHOMeTPUHU. TpUroHOMeTpHUYecKHe PyHKINH
59-60 | IIpaktuueckoe 3ansatue | Pagmannas mepa yria. [IoBOpoT TOUKH BOKpYT
Ne25: Hayayia KoopauHat. OnpeaeneHye CuHyca,
«TpuUroHoMeTpuieckue | KOCHHYyCa, TAHT€HCA M KOTaHTeHca. 3HAKU
GbyHKIIII CUHYCa, KOCHHYCa, TAHT'€HCa U KOTaHTeHca T0 OK-01. OK-
MIPOU3BOJILHOTO yTJIa, YeTBEPTAM. 3aBUCUMOCTh MEXYy CHHYCOM, 02 OI,(- 03
yucina. Paguannas u KOCHHYCOM, TAHT€HCOM U KOTAaHI'€HCOM OJJHOTO U OK,- 04 OK’-
rpajycHas Mepa yria» | TOro e yria. 05 OI,<- 06
61-62 | Ilpaktuueckoe 3anstue | PaguanHas Mepa yria. [IoBopoT TOuku BOKpyr OK-,O7, K 5"1

Ne26:
«TpUTrOHOMETPHUYECKHE

GbyHKITII

IIPONU3BOJILHOTO YyTI'JIa,

Ha4dajla KOOpAWHAT. OnpeneneHI/Ie CHUHYCA,
KOCHHYCa, TAaHI'CHCA U KOTAHI'CHCA. 3HaKu
CHHYC4, KOCMHYCA, TAHI'CHCA 1 KOTAaHI'CHCA 10
YCTBCPTAM. 3aBHUCHMOCTD MCKIY CUHYCOM,
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yucia. Pagunannasa u
rpajycHasi Mepa yria»

KOCHMHYCOM, TAH'CHCOM U KOTAHT'CHCOM OJTHOI'O 1
TOT'O K€ yIJIa.

63-64 | Ilpaktuueckoe 3anstue | PagmanHast mepa yria. [IoBopoT TOUKH BOKpYT
Ne27: Havayia koopauHat. OnpeeneHne CuHyca,
«TpUroHOMETpHUYECKHE | KOCHHYCA, TAHT'€HCA M KOTaHTeHCa. 3HAKU
GbyHKIIN CHHYCa, KOCHHYCa, TAHT€HCA ¥ KOTAaHTeHCa 0
IIPOU3BOJILHOTO YyTJa, YEeTBEPTSIM. 3aBUCUMOCTh MEX/TYy CHHYCOM,
yrcna. Paguannas u KOCHHYCOM, TAHT€HCOM M KOTAaHT€HCOM OJTHOTO H
rpaaycHas Mepa yria» | TOTO K€ yria.

65-66 | Ilpaktudeckoe 3anstue | TpuroHomerpudeckue ToxaecTBa. Cunyc,
Ne28: KOCHHYC, TAHT'€HC Y KOTAHT€HC YIJIOB Ol U - QL.
«OCHOBHBIE @opMyIbl IPUBEICHNUS.

TPUTOHOMETPHUYECKHE
ToxaecTBa. Dopmyisl
TIPUBEICHHSI»

67-68 | Ilpaktuueckoe 3austue | TpuroHomerpuueckue ToxaecTra. CuHyc,
No29: KOCUHYC, TAHT'€HC M KOTAHT'E€HC YTJIOB O U - L.
«OCHOBHBIE DopMyJIbl IPUBEACHUS.

TPUTOHOMETPHUUYECKHE
ToxaecTBa. GopMyibl
IIPUBEJICHUSI»

69-70 | IIpaktuueckoe 3ansatue | Cymma u pa3HOCTh cuHycoB. CyMMa M pa3HOCTh
No30: KOCUHYCOB. CMHYC ¥ KOCUHYC JIBOMHOTO yrJa.
«CuHyc, KOCHHYC, ®opmyisl oJ10BUHHOTO yria. I[IpeoOpa3oBanus
TaHI€HC CYMMBI U CYMMBbI TPUTOHOMETPUYECKUX (PYHKIIMI B
Pa3HOCTH JIBYX YIJIOB IPOM3BEACHUE U IPOU3BEACHUSA B CYMMY.
CuHyC ¥ KOCHHYC BeipaxkeHne TpUroHoMeTpu4ecKux (GyHKIUN
JIBOMHOTO yIiIa. Yyepe3 TAHMCHC MOJIOBUHHOTO apryMEHTa.
DopMyiibL [IpeobpazoBanus mpocTeHImx
MIOJIOBUHHOTO yTJIa» TPUTOHOMETPUYECKHUX BBIPAYKEHHIH.

71-72 | Ilpaktuueckoe 3ansatue | CymMma U pa3HOCTh CMHYCOB. CymMMa U pa3HOCTb

Ne31:

«CHHYC, KOCHHYC,
TAHI'€HC CYyMMBI U
Pa3HOCTH JIBYX YIJIOB

KocuHYcOB. CHHYC M KOCUHYC IBOWHOTO YIJa.
®opmynsl mosoBHHHOTO yria. [Ipeobpa3oBanus
CYMMBI TPUTOHOMETPUYECKUX (PYHKIIHIA B
IIPOU3BEACHNUE U IPOU3BEJCHUS B CYMMY.
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CuHyc U KOocHUHYC
JIBOMHOIO yria.
DopMyiIbl
IIOJIOBUHHOTO YIJIa»

BripaxkeHne TpUroHoMeTpuIecKux (yHKIUN
4yepe3 TaHI'€HC MMOJIOBUHHOTO apryMEHTa.
[IpeobpazoBanust mpoCTEUITUX
TPUTOHOMETPUUECKUX BBIPAKEHU.

73-74 | Ilpaktudeckoe 3anstue | Cymma u pa3HOCTh CUHYcOB. CyMMa M pa3HOCTh
Ne32: KocuHycoB. CHHYC ¥ KOCHHYC IBOWHOTO yria.
«CuHyC, KOCUHYC, ®opmybl mooBUHHOTO yria. [IpeobpazoBanus
TaHT€HC CYMMBI U CYMMBI TPUTOHOMETPUYECKUX (DYHKITUH B
Pa3HOCTH JIByX YIJIOB MIPOU3BEACHNE U IPOU3BEICHUS B CYMMY.
CuHyC U KOCHHYC BrIipaxkeHne TpUroHOMeTpUIeCcKuX (HyHKIIHNA
JIBOMHOTO yria. yepe3 TaHI'€HC MMOJIOBUHHOTO apryMEHTa.
Dopmybl [IpeoOpazoBanust MpoCcTERIINX
MTOJIOBUHHOTO YTjia» TPUTOHOMETPHYECKHUX BHIPAIKEHHH.

75-76 | Ilpaktudeckoe 3anstue | CymMMa U pa3HOCTh CHHYCOB. CymMMa M pa3HOCTb
No33: KOCUHYCOB. CMHYC M KOCHHYC JIBOMHOIO yria.
«CuHyC, KOCHUHYC, ®dopmyiel mooBuHHOTO yria. [IpeobpazoBanus
TAHT'€HC CYyMMBbI U CYMMBI TPUTOHOMETPUYECKUX (DYHKIUH B
Pa3HOCTH JIByX YIJIOB MIPOU3BEACHNE U TIPOU3BEICHUS B CYMMY.
CHUHYC ¥ KOCHHYC Bripaxxenue TpuroHoMeTpudecKkux ¢yHKIIHHA
JIBOMHOTO yria. yepe3 TaHT'eHC MMOJIOBUHHOTO apryMEHTa.
DopmyJIbl [IpeoOpazoBaHust MPOCTEUIITUX
MTOJIOBUHHOTO YTJIa» TPUTOHOMETPUUECKUX BBIPAKECHHI.

77-78 | Ilpaktrueckoe 3ausatue | OOIacTh ONpECICHUs] © MHOYKECTBO 3HAUCHUIN
No34: dbyakuumii. Y€THOCTH, HEUETHOCTD,

«DyHKIUHU, UX nepuoIMIHOCTh PyHKIUN. CriocoObl 3a1aHus
cBoiictBa. Crioco0bl (byHKIHIA.
3aaHus QyHKIMIT»

79-80 | Ilpaktuueckoe 3ansTie | O6IacTh ONpeAeTIeHHUS U MHOKECTBO 3HAUCHUN
Ne35: ¢ynkuuit. Y€THOCTh, HEUETHOCTD,
«DyHKIUHU, UX nepuoM4HOCTh GyHKIMH. CrocoObl 3a1aHusA
cBoiictBa. CriocoOsbl GyHKUIUH.
3aaHus QYHKIHIT»

81-82 | Ilpaktuueckoe 3ansatue | O61IacTh ONMpEAEICHUs 1 MHOKECTBO 3HAUECHUI

Ne36:
«TpUTOHOMETPHUYECKHE

TPUTOHOMETpUYECKUX QyHKIUI. UETHOCTD,
HEUYETHOCTB, IEPUOJUYHOCTD
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(GyHKIMHU, UX CBOMCTBA
U TpapuKm»

TpUroHoMeTpuyeckux Qpynkiuii. CBolcTBa 1
rpaduku GyHKIUN y = cOS X, y = sin X, y = tg X,
y = ctg X.

83-84 | Ilpaktuueckoe 3anstue | OOIACTh ONMPEAEICHUS K MHOKECTBO 3HAUCHUIA
Ne37: TpUTOHOMETpHUYECKHX QyHKIUI. YUETHOCTD,
«TpuroHomerpuyeckue | HEYETHOCTh, IEPUOIUIHOCTD
(GyHKIMH, UX CBOMCTBA | TpUTOHOMETpUYecKux QpyHKIuii. CBOHCTBA U
u rpaduKu» rpaduku QyHKIUNA y = CcOoS X, y=sIn X, y =tg X,

y = ctg X.

85-86 | Ilpaktudeckoe 3anstue | Cxarue U pacTsDKEHHE TPadUKOB
Ne38: TPUTOHOMETPUUECKUX (PYHKIIUH.
«IIpeobpazoBanue [IpeobOpazoBanue rpaduxon
rpadukoB TPUTOHOMETPUUECKUX (PYHKLIUN
TPUTOHOMETPHUYECKIX
byHKIIHI

87-88 | Ilpaktuueckoe 3ausaTue | Mcrnonp30BaHWE CBOWCTB TPUTOHOMETPHIECKUX
Ne39: dhyHK1IMHA B Ipo(eCCHOHATTBHBIX 3a/1a4yax.
«Onncanue
MIPOU3BOICTBEHHBIX
IIPOLIECCOB C TOMOIIIBIO
rpaguKoB QyHKITHII»

89-90 | Ilpaktuueckoe 3ansrue | Mcnonb3oBaHue CBONCTB TPUTOHOMETPUYECKUX
NedQ: (dhyHKIIMHA B Ipo(eCCHOHATIBHBIX 3a/1a4aX.
«Onucanue
MIPOU3BOICTBEHHBIX
IIPOLIECCOB C TOMOIIIBIO
rpadukoB QyHKIIUI

91-92 | Ilpaktuueckoe 3anstiue | O6paTHbIe TpUroHOMETpUUeckue GyHkIuu. Mx
Ne41: CBOMCTBA U rpaduKu
«O6paTHbIE
TPUTOHOMETPUUYECKHE
GyHKIII»

93-94 | Ilpaktuueckoe 3aniatue | OOpaTHble TpUrOHOMETpUYeckre pyHKuuu. Mx

Ne42:
«O0patHbIe

CBO¥cTBa U rpauKu
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TPUTOHOMETPHUYECKHE
byHKIAI»

95-96 | IlpakTuyeckoe 3aHATHE | YpaBHEHHE COS X = a. YpaBHEHHE Sin X = a.
Ne43: VYpaBHeHue tg x = a, ctg x = a. Pemienue
«TpUTOHOMETPUYECKHE | TPUTOHOMETPHUSCKUX YPABHCHHUH OCHOBHBIX
ypaBHEHUS U THUTIOB: TIPOCTEHUIITNE TPUTOHOMETPHUICCKHE
HEPaBEHCTBA» YpaBHEHUSI, CBOJISAIIMECS K KBaIPATHBIM,

peraeMble pa3oKeHUEM Ha MHOKHTEIH,
oxHopoaHsble. [Ipocreimme
TPUTOHOMETPHYSCKHE HEPABCHCTRA.

97-98 | IlpakTruyeckoe 3aHATHE | YpaBHEHHE COS X = a. YpaBHEHHE Sin X = a.
Nod4: VYpaBHeHue tg x = a, ctg x = a. Pemenue
«TpUTOHOMETPUYECKHE | TPUTOHOMETPHUSCKUX YPABHCHHH OCHOBHBIX
YpaBHECHHUS U THUTIOB: TIPOCTEHUIITE TPUTOHOMETPHUICCKHE
HEPaBEHCTBA» yYpaBHEHUS, CBOJISAIINECS K KBaJIPATHBIM,

pelIaeMble pa3ioKeHUEM Ha MHOKUTEH,
onHopoHbie. [IpocTeiimme
TPUTOHOMETPUUECKHE HEPABEHCTRA.
99- | IlpakTuyeckoe 3aHATHE | YpaBHEHHE COS X = a. YpaBHEHHE Sin X = a.
100 | Ne45s: VYpaBHeHue tg X = a, ctg X = a. Penenue
«TpUroHOMETpUYECKHE | TPUTOHOMETPUUECKUX YPaBHEHHI OCHOBHBIX
ypaBHEHUS U TUTIOB: MPOCTEHUIIINE TPUTOHOMETPHUYECKHE
HEpaBeHCTBa» ypaBHEHUS, CBOAAIIMECS K KBaPATHBIM,
pelIaeMble pas3ioKeHneM Ha MHOKHUTEH,
omHoponausble. [Ipocrenimme
TPUTOHOMETPHUECKHE HEPABEHCTBA.
101- | IIpaktuyeckoe 3ansTHe | CHUCTEMBI MPOCTEHIINX TPUTOHOMETPUUYECKUX
102 | Ned6: YPaBHEHHUH.
«CucTemsl
TPUTOHOMETPHUECKUX
YpaBHEHUIN»
103- | IIpaktuyeckoe 3aHsaTHe | CHCTEMBI MPOCTEHIINX TPUTOHOMETPUUECKIX
104 | Ne4d7: YPaBHEHHUH.

«CHucTeMbl
TPUTOHOMETPHUECKUX
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YpaBHEHUI»

105- | Ilpaktuueckoe 3anarue | IIpeoOpa3oBaHue TPUTOHOMETPHUECKIX
106 | Ne4s: BbIpakeHU. Pelenne TpuroHoMeTpuieckux
«Pemienue 3anay. YPaBHEHUH U HEPABEHCTB B TOM YHUCIIE C
OcHoBBI UCIIOJIb30BAaHUEM CBOMCTB (DYHKIIMHA.
TPUTOHOMETPUH.
Tpuronomerpuueckue
hyHKIIHNY
107- | KonrpossHas paboTa
108 | Ne3
Paspen 5. KomnekcHble yncia
109- | Ilpaktuueckoe 3anstue | [loHATHE KOMIUIEKCHOTO Yrcia. ComnpsyKeHHbIE
110 | Ne49: KOMIUIEKCHBIE YUCIa, MOJYJb U apPTYMEHT
«KomrmekcHble ynucna» | KOMILIEKCHOTO uncia. Popma 3anucu
KOMIIJIEKCHOTO yucia (TeoMeTpruyeckas,
TPUTOHOMETPHUYECKAs, anredpandeckas).
ApudmMeTnueckne TeUCTBUS ¢ KOMIUIEKCHBIMH
YHCJIaMHU.
111- | [Ipaktuueckoe 3austue | [loHsTHE KOMITIIEKCHOTO yHncia. ConpspKeHHbIE
112 | No50: KOMILIEKCHBIE YUCIIA, MOJYJIb U aPTYMEHT OK-01, OK-
«KoMIuiekcHbIE ynciia» | KOMIUIEKCHOTO yncia. @opma 3anucu 02, OK-03,
KOMIUIEKCHOTO YHclia (reoMeTpuiecKkas, OK-04, OK-
TPUTOHOMETpHUECKas, alnredpandeckasi). 05, OK-06,
Apudmernueckue AEHCTBUS C KOMILIEKCHBIMU OK-07
YHCIIAMU.
113 | IIpumenenue BrinosHeHue pacyeToB ¢ MOMOIIBIO
KOMILJIEKCHBIX YHCEeT KOMIUIEKCHBIX unceln. [Ipumepsl Hcmoib30BaHus
KOMIIJICKCHBIX YHCEI.
114- | Ilpaktuueckoe 3aHsATHE | BhINonHeHHe pacyeToB C MOMOIIbIO
115 | No51: KOMIUIEKCHBIX uncen. [Ipumepsl Heronb30BaHus
«I[Ipumenenue KOMIIJICKCHBIX YHCE.
KOMIUIEKCHBIX YHCEI
Pa3nea 6. IlpousBognas pyHKIMH, ee IPUMEHEHHE
116- | Ilpaktuueckoe 3anstue | OmnpeaeneHne YUCIOBOM MOCIEI0BATEIbHOCTH U OK-01, OK-
117 | Ne52: croco0rl ee 3amganus. CBOHMCTBA YHCIOBLIX 02, OK-03,
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«IIonsatue
IIPOU3BOTHOM.
@opMyIIbl ¥ IIpaBUia
maddepeHnnpoBaHU»

nocnenoBarenbHocTel. OnpeaeneHue npeaena
NOCIIEI0BATEIbHOCTH. BhIuncienye npeaenos
nocnenoBarenbHOCTE!. [Ipenen pyHkum Ha
6eckoneunoctu. [Ipenen pyHkuum B TOUKE.
[Ipupamenue aprymenra. [Ipupamenue
¢bynakumu. 3aa4n, TPUBOISIINE K TOHATHIO
npou3BogHONU. Onpeenenrne Npou3BoJHOM.
ANTrOpUTM OTBICKaHUSI IPOU3BOJHOM.

118- | Ilpaktuyeckoe 3ansTre | OmnpeeneHue YUCIOBON MOCIEA0BATEIFHOCTH U
119 | Ne53: crocoOsI ee 3aianust. CBOHCTBA YHCIIOBBIX
«[Tousitne nocrnenoBarenbHocTe. Onpeenenne npeaena
TIPOU3BO/THOM. MOCIIEIOBATEILHOCTH. BhIUMcIeHre mpeenon
@opMyIibl U TpaBUiIa nocnenosarensHocTe. [penen pyHkiumn Ha
muddepeHurpoBanus» | 0eckoHeuHocTH. [Ipenen pyHkuMM B TOUKe.
[Ipupamenne aprymenra. [Ipupamenue
¢dbyHkuy. 3agauu, NPUBOASIIUE K TOHATHIO
Npou3BOoHOM. OnpenesaeHrne nNporu3BOIHOM.
AJTOPUTM OTBICKAHUS TPOU3BOTHOM.
120- | [Ipaktuueckoe 3anstue | opmynsl quddepennuponanus. [Ipasuna
121 | No54: muddepeHupoBaHmsL.
«[Ipou3BoAHbBIE CYMMBI,
pasHocTH
MIPOU3BEACHUS,
YaCTHOTO»
122- | Ilpaktuyeckoe 3ansatue | ®opmynsl auddepenuuponanus. [IpaBuna
123 | No55: g bepeHInpoBaHusL.
«[Ipou3BoAHBIE CYMMBI,
pasHocTH
MIPOU3BECHHUS,
YaCTHOTO»
124- | Ilpaktuueckoe 3ansatue | @opmynsl quddepenumponanus. [Ipasuna
125 | Ne56: mddepeHnpoBaHus.

«[Ipon3BoaHbBIE CYMMBI,
pa3HOCTH
IIPOU3BEACHNUS,

OK-04, OK-
05, OK-06,
OK-07, I1IK5.1
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4aCTHOTI'O»

126- | Ilpaktuyeckoe 3ansatue | Onpenenenue cioxuoi ¢pynkmun. [IpousBoaHas
127 | Ne57: TpuroHoMmerpudeckux Qpynkuii. [Iponzsoanas
«IIpousBoaHbIE CJIOKHOU (DYyHKITHH.
TPUTOHOMETPHUYECKIX
GyHKIUH.
[IpounsBoHas CI0KHON
byHKIHN»
128- | Ilpaktuyeckoe 3ansaTue | Onpenenenue cinoxHou GyHkww. [Ipon3BoaHas
129 | Ne58: TpUroHoMerpuueckux Gynkuuii. [IponsBognas
«ITponsBoaHbIE CJIOKHOM (DYHKITUH.
TPUTOHOMETPHUYECKIX
(byHKIMH.
[IpounsBoiHas CIOKHON
byHKIIAI»
130- | [Ipaktuueckoe 3ansitue | [lonsTue HempepbiBHOU GyHKIMK. CBOMCTBA
131 | No59: HernpepbIBHOW PyHKIIH. CBSI3b MEXKITY
«[TonsiTHe 0 HETIPEPBIBHOCTHIO U AU HEePEeHITNPYEMOCTHIO
HEMPEePhIBHOCTU (yHKIMY B TOUKE. AJITOPUTM pEIICHUs
¢byukun. Meron HEPAaBEHCTB METOJIOM UHTEPBAJIOB.
WHTEPBAJIOBY
132- | [Ipaktuueckoe 3anstue | [lonstue HenpepbiBHOU GyHKIMK. CBOMCTBA
133 | Ne60: HernpepblBHOU QyHKIMH. CBSI3b MEXIY
«[lonsiTue o HENPEPBHIBHOCTHIO U AU PepeHIIUPYyeMOCTHIO
HEMPEePHIBHOCTU (GyHKIMH B TOYKE. ANTOPUTM PEIICHUS
¢byukun. Meroa HEPAaBEHCTB METOJIOM MHTEPBAJIOB.
WHTEPBAJIOBY
134- | IIpaktuyeckoe 3aHsATHE | ['eOMETpUYECKUI CMBICI IPOU3BOIHON (PYHKITUU
135 | Ne61: — YIrJ0BO#M K03((UIMEHT KacaTeabHOH K
«["'eomeTpuueckuii u rpa¢uKky QyHKIMH B TOUKE. Y paBHEHUE
¢bu3nyecKuit CMbICI KacaTeslbHOHU K rpaduky QyHKIUH. AITOPUTM
MIPOU3BOIHOM» COCTaBJICHUS YpaBHEHHsI KacaTelIbHOM K rpaduky
¢ynkuun y=f(x).
136- | Ilpaktuueckoe 3aHsTue | ['eomMeTpruecKuil CMbICT MPOU3BOAHON PyHKIMU
137 | Ne62: — Yr10BO#M KO3((UIIMEHT KacaTelbHOH K
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«I'eomerpudeckuil u
(bU3NYECKUN CMBICIT
MPOU3BOTHOMN»

rpaduky QyHKIIUU B TOYKE. YpaBHEHUE
KacaTeJIbHOU K TpapuKy GyHKIUU. AJITOPUTM
COCTaBJICHUS YpaBHEHHsI KacaTebHOH K rpaduky

¢bynkuun y=f(x).

138- | IIpaktuyeckoe 3ansaTre | Ou3ndeckuii (MEXaHUYECKUHN) CMBICIT

139 | Ne63: IPOM3BOIHON — MTHOBEHHASI CKOPOCTh B MOMEHT
«DU3NYECKUIM CMBICTT BpeMeHu t: v =S’ (t).

MPOU3BOJHOM B
pohecCHoHATBHBIX
3a1auax»

140- | Ilpaktuyeckoe 3ansaTre | Ou3ndeckuii (MEXaHUYECKUH) CMBICIT

141 | Ne64: MIPOU3BOTHOM — MTHOBEHHAsI CKOPOCTh B MOMEHT
«DU3NYECKUIA CMBICTT BpeMenn t: v =S’ (t).

IIPOU3BOIHOM B
pohecCHOHATBHBIX
3a/1ayax»

142- | [Ipaktuueckoe 3ansTue | Bo3pacranue n yobiBaHue (pyHKIHH,

143 | Ne65: COOTBETCTBHE BO3pPACTAHUS U YOBIBAHUS
«MOHOTOHHOCTh (dbyHKMK 3HaKy Tpon3BoIHON. [ToHsATHE
¢dbyskun. Touku IPOU3BOTHOM BBICIIETO MOPSIKA, COOTBETCTBHE
JKCTpEMyMa» 3HaKa BTOPOM MPOU3BOTHON BBHITYKIOCTH

(BOrHYTOCTH) (PYyHKITMU Ha OTpe3Ke. 3a1auu Ha
MaKCUMyM ¥ MUHUMYM. [ToHSITHE aCUMIITOTHI,
CHOCOOBI UX OTpeesieHUs. AITOPUTM
ucclieJoBaHus PYHKIUU U IOCTPOCHUS €€
rpaduka ¢ moMOIIbI0 MPOU3BOIHOM. [{poOHO-
JTUHeHast QYHKIHUS.

144- | Ilpaktuyeckoe 3aHsaTHe | Bo3pactanue u yobiBaHue (QyHKINH,

145 | Ne66: COOTBETCTBUE BO3pACTaHUS U YOBIBAHUS

«MOHOTOHHOCTh
¢ynkuuu. Toukn
JKCTpEMyMa»

¢dbyHKIMY 3HaKY npou3BoAHON. [ToHsTHE
MPOU3BOTHOM BBICIIETO MOPSIKA, COOTBETCTBHE
3HaKa BTOPOM MPOU3BOTHOM BHITTYKIIOCTH
(BorHyToCcTH) (DyHKIIMU Ha OTpe3Ke. 3a7aun Ha
MaKCUMYM U MHHUMYM. [loHsATHE aCUMIITOTHI,
CrocoObI UX OTMpeeNieHus. AITOPUTM
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ucclefoBaHus (PYHKIIMH U TIOCTPOCHUS €€
rpaduka ¢ MoMOIIbIO MPOU3BOIHON. J[poOHO-
TUHEHHas QYHKITHSL.

146- | Ilpaktuyeckoe 3ansaTtue | MccrnenoBanne (pyHKIIMM HA MOHOTOHHOCTD U
147 | Ne67: OCTPOCHUE TPa(UKOB.
«MccnenoBanue
(GyHKIUH ¥ TOCTPOEHUE
rpaduKkoB»
148- | Ilpaktuueckoe 3anatue | MccnemoBanue (GyHKIIMM HA MOHOTOHHOCTD U
149 | Ne68: MOCTpPOCHUE TPadhUKOB.
«MccnenoBanue
(GYHKIMHM 1 TOCTpOeHHE
rpaduxkoB»
150- | IIpaktuyeckoe 3ansaTre | HaxosxaeHue HamOOJIBIIETO M HANMEHBIIIETO
151 | Ne69: 3HaueHUM QYHKINN, TOCTpOeHHE IpadrKOB
«Haunbonp1iee u MHOTOYJIEHOB C MCIOJIb30BaHUEM arrapaTa
HauMEHbIIIee 3HAUeHUsI | MaTeMaTU4YeCcCKOro aHajau3a.
byHKIAI»
152- | [Ipaktuueckoe 3ansTHe | HaxoxaeHue HauOOJBIIErO U HAUMEHBIIIETO
153 | Ne70: 3HA4YCHHMH (YHKIUH, TOCTpOoeHUE TpauKoB
«Haubonsp1iee u MHOTOYJICHOB C UCIIOJIb30BaHUEM arrapaTa
HauMEHbIIIee 3HAUCHUSI | MaTeMaTUYeCKOro aHaju3a.
byHKIAI»
154- | [IpakTtuueckoe 3aHsATie | HammeHnbiiee nu HanOoJIbIIee 3HAYCHHUE
155 | Ne71: (byHKIHH.
«Haxoxnenue
ONTUMAJILHOTO
pe3ynbTaTa ¢ MOMOIIBIO
MIPOU3BOJHOM B
MIPAKTUIECKUX
3a1ayax»
156- | IIpaktuyeckoe 3ansaTre | Hanmenblliee U HauOOIbIIEe 3HAUCHUE
157 | Ne72: GyHKIHH.

«Haxoxnenue
OIITUMAJIBHOTO
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pe3ynbTaTa ¢ IOMOIIBIO
MPOU3BOJHOM B

MPAKTUIECKUX
3agadax»
158- | Ilpaktuueckoe 3ansatue | @opmynsl U npaBuia auddepeHunpoBanms.
159 | Ne73: HccnenoBanue GpyHKIMN C TOMOIIBIO
«Pemienue 3anay. npoun3BoHOW. Hanbopiee u HanMeHbIee
[IpousBonHas 3Ha4YeHUs (HyHKIUH.
¢byHKIMH, ee
MPUMEHEHHUE)»
160- | KonrtpossHas paboTa
161 | Ned4
Paszpnen 7. MHOrOrpaHHMKHM M TeJ1a BPallleHUS
162- | Ilpaktudeckoe 3anstue | [loHAaTHE MHOTOTpaHHUKA. ETO 371eMEHTHI:
163 | Ne74: BEpIIUHEI, pedpa, rpanu. uaronans. Ceuenue.
«Bepmunsl, pedpa, Beinykiible ¥ HEBBINTYKJIbIE MHOTOTPAHHUKH.
I'paHU MHOTOTPAHHUKA»
164- | [Ipaktuueckoe 3ansitue | [lonstue nmpusmel. Ee ocHOBaHUS 1 OOKOBBIE
165 | No75: rpanu. Beicota nmpusmel. [Ipsimast u HakmoHHAsS
«IIpusma, ee npusmMa. [IpaBunbHas npusma. Ee ceuenue.
COCTaBJISIOLIHE,
ceuenue. [Ipsamas n
HpaBI/IJ'ILHa}? IPU3MBI» %I;(())II% %I;_
166- | [Ipaktuueckoe 3anstue | [lapamnenenumnen, CBOKWCTBA MPSIMOYTOJIBHOTO OK,- 04 -OK’-
167 | Ne76: napainienenunena, kyo. Ceuenue kyoa, 05 OI,(-OG,
«[Tapannenenunern, napaenenunesa. OK-,O7 K12
Kky0. Ceuenue kyoa, ’
napajiesienunea»
168- | Ilpaktuueckoe 3anstue | ITupamuna u ee anemeHnTsl. CeueHUe MUpaMuIbl.
169 | Ne77: [IpaBunbHas nupamuaa. Y ceueHHas nMpaMua.

«[Tupamuna, ee
COCTAaBJIAIOIINE,
ceuenue. [IpaBunbHas
NApaMua. Y CeUeHHast
NIpamMuia»
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170-

HpaKanecxoe 3aHATUC

[Tnomaas OOKOBOM M MOJTHOM MOBEPXHOCTH

171 | Ne78: MIPU3MBI, TUPAMUJIBI.
«bokoBas u nojxHas
MOBEPXHOCTH IPU3MBI,
TUPAMUIBI»
172- | Ilpaktudeckoe 3ausitue | CHMMETpPHUS OTHOCUTEIHHO TOYKH, TPSIMOA,
173 | Ne79: miockoct. CUMMETpHs B KyOe,
«Cummerpus B KyOe, napajuieJenuIeae, NpusmMe, TUupaMuae.
napajuiefienumnese,
npu3Me, TUpamMue»
174- | Ilpaktuyeckoe 3anstie | CuMMeETpHs B IPUPOJE, APXUTEKTYPE, TEXHUKE,
175 | Ne80: B OBITY.
«IIpumepbl cuMMeTpuit
B npodeccumn»
176- | Ilpaktudeckoe 3ansatue | CHMMETpUS B IPHPOJIE, APXUTEKTYpE, TEXHUKE,
177 | Ne81: B OBITY.
«ITpumepsl cumMmmeTpuit
B mpoeccum»
178- | [Ipaktuueckoe 3ausatue | CHUMMETpHUs B IPUPOJIC, APXUTEKTYPE, TEXHUKE,
179 | Ne82: B OBITY.
«IIpumepsl cummeTpuit
B npodeccrum»
180- | IIpaktuyeckoe 3anstue | [loHsTHE MPaBUIBHOTO MHOTOI'PAHHHUKA.
181 | Ne83: CBoiicTBa IPaBUIILHBIX MHOTOT'PAHHHUKOB.
«IIpaBunbHbIE
MHOTOTPaHHUKHU, UX
CBOMCTBa»
182- | Ilpaktuyeckoe 3ansatue | Llununap u ero snemeHTsl. CeueHre MUIHHIPA
183 | Ne84: (mapasuienbHOE OCHOBaHUIO M ocH). Pa3BepTka
«unungp, ero WINHApA.
COCTaBIISIOLLHE.
CeueHue IMIMHIPA»
184- | Ilpaktuueckoe 3anartue | Konyc u ero anementsl. CeueHre KOHyca
185 | Ne85: (mapannenbHOe OCHOBAHUIO U MIPOXOSIee Yepe3

«Konyc, ero

BepH_II/IHY), KOHHUYCCKHE CCUCHHA. Pa3BepT1<a
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COCTABJISIOIIHUE.
Ceuenue KoHyca»

KOHYyca.

186- | IIpaktuyeckoe 3ansaTue | Konyc u ero anementsl. CeueHrne KOHyca
187 | Ne86: (mapanienbHOe OCHOBAHUIO U TIPOXOSIIEEe Yepe3
«Komnyc, ero BEpILNHY), KOHUYECKHUE ceueHus. Pa3BepTka
COCTaBJISIFOIIIUE. KOHYCa.
CeueHue KOHyca»
188- | IIpaktuyeckoe 3aHsATHE | YCceueHHBINH KOoHyC. ETo 0Opasyromas u BeICOTA.
189 | Ne87: CeueHne yCeUeHHOTO KOHYCA.
«Y CeueHHBIN KOHYC.
Ceuenne yCe4eHHOTO
KOHyCa»
190- | Ilpaktuyeckoe 3anstue | [llap u chepa. Bzaumuoe pacmonoxenue cheps
191 | Ne88: u mockocT. CedeHue mapa, chepsl.
«[Ilap u chepa, ux
CCUCHHSI»
192- | [Ipaktuueckoe 3anstue | [lonstue 06 oobeme Tena. O0beM Kyba u
193 | Ne§9: MPSIMOYTOJIBHOTO Mapasuienenunena. O0bem
«[lousarue 00 00BEME NpU3MbI U UHApa. OTHOIIEHHE 00bEMOB
tena. OTHOIIEHHE NOJIOOHBIX TeJI. [ eOMeTpUYeCcKuii CMBICI
00BEMOB TIOOOHBIX OTIpe/IeUTeNs 3-r0 MOPSIKA.
TEI»
194- | [Ipaktuueckoe 3anstue | [lonstue 06 ooveme Tena. O6beM Kyda u
195 | Ne90: MPSIMOYTOJIBHOTO Mapajuienenumnena. Oobem
«[Tonsitue 06 oObemMe NpU3MBI 1 IMHIpa. OTHOIIEHHE 00BEMOB
Tena. OTHOILIEHUE NOJIOOHBIX TeJI. [ eOMeTpuYecKuii CMBICI
00BEMOB TO0OHBIX oTpeeuTeNs 3-ro NopsiIka.
T
196- | Ilpaktuueckoe 3anstue | OO6bemMbl TUpamMu bl U KOHyca. OObeM mapa.
197 | Ne91l: [Inomanu noBepxHOCTEN TE.
«O0BEeMBI U TUIOIIAN
MOBEPXHOCTEHN Ten»
198- | Ilpaktuueckoe 3ansatue | KomMOuWHAIMK reOMETPHUECKUX Tedl.
199 | Ne92:

«KomOuuamn
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MHOTOTPaHHUKOB U T
BpaIICHUs»

200- | [Tpaktuyeckoe 3ansTHe | KoMOMHAIMM reOMETPUIECKUX TEIL.
201 | Ne93:
«KomOuHaruu
MHOTOT'PaHHHUKOB U TEJ
BpAaICHISD)
202- | [Ipaktuyeckoe 3anstue | Mcnonap3oBaHWEe KOMOMHAIIMN MHOTOTPAaHHUKOB
203 | Ne94: Y TeJl BPAIICHUs B MPAKTHKO-OPUEHTHPOBAHHBIX
«"eomerpuueckue 3a1adax.
KOMOMHAITUH Ha
MTPAKTHUKE)
204- | [Tpaktndeckoe 3ausTHe | OOBEMBI U IUIONIAIN TIOBEPXHOCTH
205 | Ne95: MHOTOTPaHHUKOB U TEJ BPAIICHUSI.
«Pemenue 3ana4.
MHOrorpaHHuKH U Tena
BpAIICHUS
206- | KonTpomawsHas paboTa
207 | Ne5
Pasznea 8. IlepBooOpasHasi pyHKINH, ee IPUMEHEHHE
208- | Ilpaktuueckoe 3aHsATHE | 3a7a4a O BOCCTAHOBJICHUHU 3aKOHA JBIKEHUS IO
209 | Ne96: U3BECTHOU cKopocTH. [ToHsTHE HHTETPpUPOBAHUSI.
«[TepBooOpa3znas O3HakoMJIeHHE C IOHITHEM UHTErpaia u
¢dbynaknuu. [IpaBuna nepBooOpaszHou i pynknun y=f(x). Pemenne
HAXO0XJACHUS 3a/1a4 Ha CBS3b MEepBOOOPa3HOIL U ee
MIePBOOOPA3HBIX» MIPOU3BOTHOM, BBIYUCIICHUE TIEPBOOOPA3HOM M5t OK-01, OK-
nanHoi ¢pynkuu. Tabnuua dopmyn ams 02, OK-03,
HaXO0XJIeHUs nepBooOpasHbiX. M3yuenue OK-04, OK-
IpaBUjIa BEIYMCIIEHUS IEPBOOOPa3HOM. 05, OK-06,
210- | IlpakTtuueckoe 3aHsATHE | 3a/a4M, IPUBOASAIIUE K TIOHATHIO OK-07, ITIK5.1
211 | Ne97: OTIPEJEIIEHHOTO UHTErpajia — O BBIYMCIEHUN

«IImomanp
KPUBOJIMHEWHOU
Tpaneuuu. Popmyna
Hreroroua — Jleiitbauma»

IO KPUBOJIMHENHON Tpamneuuu, o
nepemeneHun Touku. [IoHsaTue onpenenéHHoro
uHTerpana. ['eomerpuueckuii u pu3nvecKuit
CMBICJI OIIPEACIIEHHOr0 nHTerpana. PopmMyia
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Herorona— JleitOHunA.

212- | Ilpaktuueckoe 3ausTue | ['eoMeTpHUECKU CMBICT OMIPEICIICHHOTO
213 | Ne98: WHTErpaa.
«[TonsiTne 06
OTIpe/IeIIEHHOM
WHTETpae KaK
TUTOIIA A
KPHUBOJIMHEWHOU
TpAaTeIII»
214- | Ilpaktuueckoe 3aHsTHE | ['eoMeTpuuecKkuii CMbICI ONPEIETIEHHOTO
215 | Ne:99 unTerpana. @opmyna HeroTona - JleiiOHuma.
«OnpeneneHHbIin Pemrenne 3aga4 Ha npUMEHEHNE UHTErpasia JIs
WHTETPANT B KU3HI BBIYHCIICHUS PU3NICCKUX BEJTMYHH U TUTOIIATICH.
216- | Ilpaktrueckoe 3austue | [lepBooOpasnas pynkuu. [IpaBuna
217 | Ne100: HaxO0JICHUS MepBO0Opa3HbIX. Ee mpuMeHeHue.
«Penrenne 3agau.
[TepBooOpa3zHas
dbyHKUIMH, €e
MIPUMEHEHHE»
218- | KontpomawHas paboTa
219 | Ne6
Pasznen 9. Crenenu u kopuu. CteneHHass pyHKuus
220- | Ilpaktuueckoe 3ansatue | [ToHsATHE KOPHS N-0¥ CTENEHU U3
221 | NelO1: neiicTBuTenbHOTO Yncia. OYHKIUK Y= n VX HX
«Crenennas (GyHKius, | cBoicTBa U rpaduku. CBocTBa KOPHS n-0if
€€ CBOMCTBa» CTETICHH.
222- | llpaktuueckoe 3ausitue | [loHsATHE KOPHS N-0if CTENEHH U3 OK-01. OK-
223 | Nel02: JNEHUCTBUTENBHOTO yncia. DyHKIMU y= n Vx ux 02 OI,(-03
«CrenenHas (GyHKIus, | cBoicTBa U rpaduku. CBoCTBAa KOPHS Nn-0if OK,- 04 OK’-
€€ CBOMCTBa» CTEIEHU. 05 OI,<-07
224- | Ilpaktuueckoe 3austue | [IpeoOpazoBaHue upparioOHATBHBIX BBIPAXKEHUH. ’
225 | Nel03:

«IIpeobpazoBanue
BBIPKEHHUH C KOPHSIMH
N-0l CTENEHU»
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226-

HpaKanecxoe 3aHATUC

[IpeoOpazoBanre UPPAMOHATBEHBIX BBIPAXKCHHIA.

227 | Nel04:
«[IpeobpazoBanue
BBIPAXKEHUHN C KOPHIMHU
N-0M CTENEHU»
228- | [Ipaktuueckoe 3anstue | [loHsTHE CTENeHH C JIIOOBIM pallOHAIBHBIM
229 | Nel05: nokasareneM. CteneHHbie (QyHKINHU, UX
«CBoOICTBa CTEINEHU C CBOMCTBA U rpauKH.
panroHaTBHBIM
JIEACTBUTEIIbHBIM
MOKa3aTeIIMU»
230- | [Ipaktdeckoe 3aHsATHE | PaBHOCHIBHOCTH HPPAIMOHAILHBIX YPAaBHEHUN U
231 | Nel06: HepaBeHCTB. MeTopl ux penienus. Pemenue
«Pemenune HMppaLMOHAIBHBIX YPABHEHNU U HEPABEHCTB.
WppaIoOHAIEHBIX
YpaBHEHUH U
HEPaBEHCTBY
232- | Ilpaktrdeckoe 3aHATHE | PaBHOCHIBHOCTH MPpAIIMOHATIBHBIX YPABHCHHUHN 1
233 | Nel07: HepaBeHCTB. MeTo bl ux pemieHus. Pemenue
«Pemenue UPPALMOHATIBHBIX YPABHEHUI U HEPABEHCTB.
HppalMOHAbHBIX
YpaBHEHUH U
HEPABEHCTBY
234- | Ilpaktuueckoe 3anatue | OmnpeneneHue CTeeHHON (DYHKIINUH.
235 | NelO8: Hcnonp3oBaHue ee CBOWCTB MPU PELLIEHUH
«CTeneHu u KOpHHU. ypaBHEHUI U HEPABEHCTB.
CreneHHas QyHKIUSA»
236- | KonTpoapHas pabora
237 | Ne7
Pa3nea 10. ITokazarenbHasg QyHKIHSA
238- | [loka3zarenbHas CreneHb ¢ MPOU3BOJIBHBIM JEHCTBUTEIBHBIM OK-01. OK-
239 | byHkuus, ee cBoicTBa | mokaszareneM. OnpeneneHue noka3areabHON 02 OI,(-03
¢yHKLMH, ee cBoicTBA U rpaduK. 3HAKOMCTBO C OK,- 04 OK’-
- )
MpUMEHEHHEM TOKa3aTenbHOH PpyHKINN. 05, OK-07

Pemenne noka3aTelnbHBIX ypaBHCHI/Iﬁ
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(yHKIMOHATBHO-TPAapHUUECKUM METOJIOM.

240- | Ilpaktuueckoe 3ausiTue | CTeneHb C MPOU3BOJIBHBIM JICHCTBUTEIBHBIM
241 | Nel109: nokazatesnieMm. OnpeeneHne noKazaTelIbHON
«IIoka3arenpHas ¢GbyHKIMH, ee CBOWCTBA U rpaduK. 3HAKOMCTBO C
(GyHKIHS, €e CBOUCTBA» | MPUMEHCHHEM ITOKA3aTeIbHON (DYHKIIHH.
Pemienne nmoka3areabHBIX YpaBHEHUI
(yHKIMOHATBHO-TPAapHUUECKUM METOJIOM.
242- | Ilpaktrueckoe 3aHsATHE | PerneHne mokasareabHBIX YPaBHEHHUA METOJIOM
243 | Nel110: ypaBHUBaHMUsI TIOKa3aTesei, METOJIOM BBEICHUS
«Perienue HOBOM NIEPEMEHHOM, PYHKIIMOHAIBHO-
MOKa3aTeIbHBIX rpadudeckuM MetosoM. Pemenue
YpaBHEHUHN U MOKa3aTeIbHBIX HEPABEHCTB.
HEPaBEHCTB»
244- | TlpakTrueckoe 3aHsATHE | PerneHue mokasareabHbIX YPaBHEHHIA METOIOM
245 | Nelll: YpaBHHUBAHHMS MTOKA3aTeNel, METOIOM BBEICHUS
«Pemenne HOBOM NIEPEeMEHHOM, PYHKIIMOHAIBHO-
MOKa3aTeIbHbIX rpaduueckum MetosioM. Pemenue
YpaBHEHUH U MOKa3aTEeIbHbIX HEPABEHCTB.
HEPABEHCTB»
246- | Ilpaktuueckoe 3aHsiTHe | Pernenue nokasareabHbIX YpaBHEHUN METOIOM
247 | Nell12: ypaBHUBaHHUsI TIOKa3aTesIe, METOIOM BBEICHUS
«Pemenne HOBOU MepeMEeHHOM, (PyHKIIMOHAILHO-
MOKa3aTeIbHbIX rpaduueckum metosioM. Pemenue
YpaBHEHUH U NOKa3aTeJIbHbIX HEPABEHCTB.
HEPABEHCTBY
248- | Ilpaktuueckoe 3aHsiTHEe | Pernenue nmokasareabHbIX YpaBHEHUN METOIOM
249 | Nell3: yYpaBHUBAHHUS MIOKa3aTeae, METOIOM BBEICHUS
«Perienue HOBOM NIEPEeMEHHOH, PyHKIIMOHABHO-
MOKa3aTeIbHBIX rpaduueckum metosioM. Pemenue
yYpaBHEHUH U MOKa3aTeIbHBIX HEPABEHCTB.
HEPaBEHCTBY
250- | Ilpaktuueckoe 3aHsiTHE | Pernenue cucteM moka3aTelbHBIX YPaBHEHHI.
251 | Nell4:

«CHucTeMbl
IOKAa3aTeIbHBIX
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YpaBHEHUI»

252- | [Ipaktuyeckoe 3aHsTHe | Pemenue cucrem rnoxka3aTelbHBIX YPaBHEHUH.
253 | Nells:
«Cucrembl
MOKa3aTeIbHBIX
YpaBHEHUI»
254- | [Ipaktuyeckoe 3aHsATHE | PernieHne mokasaTebHBIX YpaBHEHHH METOIOM
255 | Nellé: YpaBHHUBAHHMS MTOKA3aTENEH U METOJIOM BBEJICHHUS
«Pemenue 3a1ay. HOBOW MepeMeHHO. Perenne noka3zarenbHbIX
[TokazarenbHas HEPaBEHCTB.
byHKIHS
256- | KontpoiibHas paboTa
257 | Ne8
Paszpen 11. Jlorapugmel. Jlorapupmudeckasi pyHKuus
258- | Jlorapudm uucna. Jlorapudm ugucna. JlecATHIHBIA 1 HATYpaTbHBINA
259 | JlecaTuuHbId 1 Jorapu@Mbl, YUCIIO €.
HaTypaJbHbIN
Jorapu(mel, 9UCIIO €
260- | Ilpaktuueckoe 3ansatue | Jlorapudm gucna. JlecaITHUHBIN U HaTypaIbHbIN
261 | Nell7: JorapudMpl, YUCIIO €.
«Jlorapudm uucna.
JecsaTuunbIil 1
HaTypajbHbIN OK-01, OK-
JIOTapu(pMbl, YUCIIO €» 02, OK-03,
262- | Ilpaktuueckoe 3anstue | CBoiicTBa norapudmos. Omneparus OK-04, OK-
263 | Nell8: JgorapuMUpOBaHUSI. 05, OK-07,
«CBolicTBa [IKS.1
sorapudmos.
Onepanus
Jorapu(PMUPOBAHUS»
264- | ITpaktuueckoe 3ansatue | CpoiicTBa Jorapudmon. Onepanus
265 | Nell9: Jorapu(pMUpPOBaHHUS.

«CBoiicTBa
sorapu¢pmMoB.
Onepanus
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J0rapu(MUPOBAHUS»

266- | [Ipaktuueckoe 3anstue | CBoiicTBa Jorapudmos. Onepanus
267 | Nel120: norapuMUpOBaHUS.

«CBoiicTBa

norapudmoB.

Oneparust

JT0rapu(MHUPOBAHUS
268- | [Ipaktuyeckoe 3anstue | Jlorapudmuuaeckas QyHKIHS U €€ CBOHCTBA.
269 | Nel21:

«Jlorapupmuueckas

(yHKIMS, ee CBOMCTBa»
270- | [Ipaktudeckoe 3ansatue | Jlorapudmuaeckas QyHKIHS U €€ CBOHCTBA.
271 | Nel22:

«Jlorapudpmuueckas

(GyHKIMS, ee CBOMCTBa»

272- | Tlpaktuaeckoe 3anatue | [loHsTHe norapupMUyIecKoro ypaBHEHHUSI.

273 | Nel23: Omneparust moTeHIUpoBaHus. Tpru OCHOBHBIX
«Pemenne METO/Ia PEIIeHUs JIOTapu(PMHUIESCKIX YpaBHEHUI:
JorapuPMUIECKux (hyHKIMOHATBHO-TpaUIeCcKuil, METO T
ypaBHEHHI U NOTEHIIMPOBAHUS, METO]I BBEICHHUSI HOBOU
HEPaBEHCTBY nepemMeHHo#. Jlorapupmuyeckrie HepaBeHCTBA.

274- | Tlpaktudeckoe 3anatue | [loHsTHe norapupMuyuecKoro ypaBHEHHSI.

275 | Nel24: Omneparust moTeHIUPOBaHUs. Tpr OCHOBHBIX
«Penrenne METO/Ia PEUICHHS JIOTapHU(PMHUCCKIX YPAaBHEHUI:
norapu(pMUIECKUX (GyHKIMOHATBHO-TpadUIECKUH, METO/T
ypaBHCHHI U NOTEHIIMPOBAHUS, METO]] BBEICHUS HOBOU
HEPaBEHCTB» nepeMeHHo#. Jlorapupmuyeckrie HEepaBeHCTBA.

276- | Ilpaktuueckoe 3ausitue | [lonstue norapudmMuyeckoro ypaBHEHHUS.

277 | Nel25: Onepanus notTeHIMpoBanusl. Tpu OCHOBHBIX
«Pemienne METO/Ia pelIeHNs JOrapuPMUUECKIX YpaBHEHUI:
norapu(pMUIECKUX (GyHKIMOHATBHO-TpadUUeCcKuil, METO
ypaBHEHUH U HNOTEHIIMPOBAHUS, METOJ1 BBEICHUSI HOBOM
HEPaBEHCTBY nepeMeHHo#. Jlorapupmuueckie HepaBeHCTBaA.

278- | IIpaktuyeckoe 3ausatue | [lonstue norapudMuueckoro ypaBHEHHs.

279 | Nel26: Onepanys noteHuUpoBanysl. Tpu OCHOBHBIX
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«Pemenne MeTO/Ia peIeHHs JIOrapu(pMHUUECKUX YPaBHEHUN:
JOrapupMHUECKIX (GyHKIMOHATBHO-TpadUIECKUi, METOT
YpaBHEHUH U MIOTECHLIMPOBAHUS, METO]T BBEJICHUS HOBOM
HEPABEHCTBY nepeMeHHoi. Jlorapudmuueckne HepaBeHCTBA.
280- | [IpakTtudeckoe 3aHATHE | AJTOPUTM PEIICHHS CUCTEMbI YPaBHEHUH.
281 | Nel27: PaBHOCHIIBHOCTD JIOTapU(MHUECKIX YpaBHEHUI
«Cucrembl Y HEPaBEHCTB.
JorapuPMUIecKux
YPaBHEHUI»
282- | [Ipaktuueckoe 3anstue | [Ipumenenue norapudma. Jlorapudmudeckas
283 | Nel28: cnupaib B npupoje. Ee matemaruueckue
«Jlorapugmsl B CBOWCTBA.
MIPHUPOJIC U TEXHUKE»
284- | [Ipaktuueckoe 3anstue | [Ipumenenue norapudma. Jlorapudmudeckas
285 | Nel29: cnupaib B npupoje. Ee matemaruueckue
«Jlorapudmsr B CBOMCTBA.
MIPUPOJIE U TEXHUKE»
286- | Ilpaktuueckoe 3ausatue | Jlorapudmuueckas Gpynkius. Pemenue
287 | Nel30: MPOCTEHINX JOTapuhMUUECKUX YPABHCHH.
«Penrenne 3agau.
Jlorapudmsl.
Jlorapudmuueckas
byHKIIHS
288- | KontpomabpHas padora
289 | No9
Paszpnen 12. MHo:kecTBa. DJjieMeHThI Teopuu rpagos
290- | Ilpaktuueckoe 3ausitue | [lonstue muoxxkectsa. [lonMHoxecTBO.
291 | Nel31: Ornepaiyu ¢ MHOXKECTBaMU.
«MHOXecTBa» OK-01, OK-
292- | Ilpaktuueckoe 3anstue | Onepanuu ¢ MHOXKecTBamu. Perenue 02, OK-03,
293 | Nel32: NPUKIAAHBIX 3a/a4. OK-04, OK-
«Onepanuu ¢ 05, OK-07,
MHOKECTBAMM IKS.1
294- | IIpaktuueckoe 3austue | [lonstue rpada. CBs3Hbli rpad, 1epeBo, HUKI
295 | Nel33: rpa¢ Ha MIOCKOCTH.
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«['pacpr»

296- | [Ipaktuueckoe 3anstue | [lonstue rpada. CBsasHbIii rpad, 1epeBo, HUKI
297 | Nel34: rpad Ha MIOCKOCTH.
«I'padpr»

298- | [Ipaktuueckoe 3anstue | Oneparuu ¢ MHOKecTBaMH. Onucanue

299 | Nel3s: peambHBIX CUTYAIHA ¢ TIOMOIIBI0 MHOYKECTB.
«Pemenue 3a1ay. [Ipumenenwue rpadoB K pemieHUo 3a1ad.
MHoxectBa, ['pads! u
WX TPUMEHEHHE)

300- | KonrponsHas paboTta

301 | NelO

Paspnen 13. DiieMeHTbl KOMOMHATOPUKH, CTATUCTHKHU U TEOPHUH BEPOATHOCTEH

302- | OcHOBHBIE TIOHSTHS [lepectanoBKH, pa3MeIIeHUs, COUETaHUSI.

303 | KOMOMHATOPHKH

304- | OcHOBHBIE TIOHSTHS [lepecTaHOBKH, pa3MEIICHHUS, COUCTAHMS.

305 | KOMOMHATOPHUKHU

306- | Ilpaktuueckoe 3anaTe | COBMECTHBIE U HECOBMECTHBIE COOBITHSI.

307 | Nel36: Teopembl 0 BEPOATHOCTH CYyMMBI COOBITHH.
«CoOpITHE, VYcnoBHas BEpOATHOCTh. 3aBUCUMBIE U
BEPOSATHOCTh COOBITHS. | HE3aBUCUMBIE COObITHA. Teopembl 0
Crnoxenue u BEPOSTHOCTH MTPOU3BEIACHUS COOBITHIA
YMHOYKECHHUE
BEPOSTHOCTEI» OK-01, OK-

308- | IIpaktuueckoe 3ausitTie | COBMECTHBIE U HECOBMECTHBIE COOBITHSI. 02 TIK.5.1

309 | Nel37: Teopembl 0 BEpOSITHOCTH CYMMBI COOBITHIA. T
«Co0ObITHE, YcioBHAas BEPOSITHOCTh. 3aBUCUMbBIE U
BEPOSATHOCTh COOBITHS. | HE3aBUCUMBIE COObITHS. Teopembl 0
Crnoxenue u BEPOSTHOCTH MTPOU3BEICHUS COOBITHIA.
YMHO>KEHHUE
BEPOSATHOCTEI»

310- | [Ipaktuyeckoe 3aHsTHe | OTHOCUTENbHASI YACTOTA COOBITHUS, CBOMCTBO €€

311 | Nel38: ycroiunBocTH. CTaTUCTUUECKOE OIIPE/IEIICHHE

«BeposTHOCTB B
npodeccrnoHalIbHBIX

3agadaxy»

BCPOATHOCTHU. OLICHKa BEPOATHOCTHU COOBITHSL.
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312-

JluckperHas ciaydanHas

Buasl cnyqaitneix BenuuuH. Onpeenenue

313 | BenuuuMHa, 3aKOH ee JMCKPETHOM CITy4aiiHO# BETMYMHBI. 3aKOH
pacnpeneneHus pacnpeneneHus JUCKPETHOM Cly4alHOM
BeNMYMHBL. Ee 4HCIIOBBIE XapaKTEePUCTHKH
314- | [Ipaktuyeckoe 3aHsTHe | Buasl ciydaitHpix BenmnunH. OnpeeneHne
315 | Nel39: JMCKPETHOM Clly4yallHOM BEJIMYMHBI. 3aKOH
«/IuckperHas pacrpeneneHus TMCKPETHON Cly4aHon
cllydaifHasi BEJIMYMHA, BenuuHbBL. Ee unciioBbie XapakTepuCTHKU
3aKOH €€
pacnpeeneHus»
316- | [Ipaktudeckoe 3ansTHe | BapumanmonHsli psia. [lonuron yacTor u
317 | Nel40: ructorpamma. CTaTHCTHYECKHUE XapaAKTEPUCTUKN
«3agaun psna HAaOJIFOTaeMbIX JTAHHBIX.
MaTeMaTU4eCKON
CTaTUCTHKI»

318- | IIpaktuueckoe 3ausatue | [lepBuuHas oOpabOTKa CTATUCTUYCCKUX JTAHHBIX.
319 | Nel41: I'paduuaeckoe ux mpeacrasienne. Haxoxaenne
«BeposiTHOCTD B CPEeIHUX XapaKTEPUCTHUK, HAOII0aeMbIX
npodeccrnoHalIbHBIX JTAHHBIX.

3a/1ayax»

320- | IIpaktuueckoe 3ansatue | IlepBuuHas oOpabOTKa CTATUCTUYCCKUX JTAHHBIX.
321 | Nel42: I'paduueckoe ux mpeacrasienne. Haxoxaenue
«BeposiTHOCTD B CPEeIHUX XapaKTEPUCTHUK, HAOII0aeMbIX

npodeccuoHalIbHBIX JTAHHBIX.
3a/1a4ax»
322- | Ilpaktuueckoe 3aHsATHE | DIeMeHTHl kKoMOuHaTopuku. CoObiTHE,
323 | Nel43: BEPOSATHOCTb cOObITHA. ClI0KEHUE U YMHOKEHHE
«Pemenue 3anay. BEPOSATHOCTEM.
DIIEeMEHTHI
KOMOMHATOPHKH,
CTaTUCTHKH U TEOPUU
BEPOSITHOCTEN»
324- | KontponpHas padoTta
325 | Nell

Pa3nes 14. YpaBHeHuUs1 H HEPaBEeHCTBA
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326-

PaBHOCHILHOCTE

PaBHOCWIIBHOCTB ypaBHEHUI U HEPABEHCTB.

327 | ypaBHEHHI U Omnpenenenns. OCHOBHBIE TEOPEMBI
HepaBeHCTB. O0mue PaBHOCHJIbHBIX IIEPEX0/IaX B YPABHEHUSAX U
METO/Ibl PEIICHUS HepaBeHCTBax. OOIIME METOIBI PEIICHHS

YpaBHEHU: IIEPEX0/1 OT paBEHCTBA (PYHKIUHN K
PaBEHCTBY apryMEHTOB I MOHOTOHHBIX
(GyHKIMH, METOT PA3JIO’KEHHSI HA MHOXKHUTEIIH,
METO/I BBEJICHNsI HOBOM NIEPEMEHHOM,
(YHKIIMOHATBHO-TpaQUUeCKUi METO/I.

328- | [Ipaktudeckoe 3aHsTHE | PaBHOCHIBHOCTH YPaBHEHUN M HEPABEHCTB.

329 | Nel44: Onpenenenns. OCHOBHBIE TEOPEMBI
«PaBHOCHIIBHOCTH PaBHOCHIIBHBIX TIEPEX0/iaX B YPaBHEHUSX U
YpaBHEHUH U HepaBeHcTBaxX. OOIIME METOIBI PEIICHUS
HepaBeHCTB. O0mue ypaBHEHUI: NIEPEeX0/1 OT paBEHCTBA PYHKIUHN K
METOIBI PEIICHUS» PaBEHCTBY apryMEHTOB JUISI MOHOTOHHBIX

(GyHKIMHI, METO pa3ioKeHUs] Ha MHOXKHUTEIH,
METO/1 BBEJICHHSI HOBOM MTEPEMEHHOM,
(YHKIIMOHATBHO-TpaQUIeCKUil METO/I.

330- | IIpaktuueckoe 3anaTue | OOIIKE METOIBI PEIIEHUS HEPABEHCTB: TIEPEX0/T
331 | Nel4s: OT CpaBHEHUS 3HaUYCHUN (DYHKIIUNA K CPAaBHEHUIO
«['paduueckuit MeTon | 3HaAUYECHUH apryMEHTOB JJIs1 MOHOTOHHBIX
pelIeHns ypaBHEHUH, (yHKIMH, METO HHTEPBAJIOB, PYHKIIMOHATIBHO-

HEpPABEHCTB» rpadudeckuii Meto. ['paduyeckuii MeTo
pelieHys ypaBHEHUN U HEPABEHCTB.

332- | [Ipaktuyeckoe 3ansaTue | OOLIME METO/IbI PELICHNS HEPABEHCTB: MEPEX0/]
333 | Nel4e6: OT CpaBHEHUS 3HAUCHUN (QYHKINN K CPAaBHEHUIO
«['paduueckuit MeTon | 3HaAUECHUH apryMEHTOB /I MOHOTOHHBIX
pelleHns ypaBHEHUH, (yHKIHI, METO HHTEPBAJIOB, (PYHKIIMOHATHHO-

HEPaBEHCTB» rpadudeckuit meroa. I'paduuecknii meron
peleHts ypaBHEHUH U HEPABEHCTB.

334- | [Ipaktuyeckoe 3ansatue | OnpeneneHue Moayis. PackpbiTie Moayss o

335 | Nel47: onpeznenenuto. [Ipocreiine ypaBHeHMs U

«YpaBHEHUA U
HEPaBEHCTBA C
MOIyJIEM»

HEpaBCHCTBA C MOOYJICM. HpI/IMCHCHI/IC
PAaBHOCHUJIBHBIX MEPCXOA0B B OIMMPCACIICHHBIX
THUIIaX ypaBHeHI/Iﬁ 1 HCPABCHCTB C MOJYJICM.

OK-01, OK-
02, OK-03,
OK-04, OK-
05, OK-06,
OK-07, IIK.5.1
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336-

HpaKTI/I‘-IeCKOG 3aHATUC

Omnpenenenne Mmoayns. PackpbeiTie MOy 1o

Nel50:
«YpaBHEHUS U
HEpaBEHCTBA C
MOJTyJIeM>»

337 | Nel48: onpenenenuto. [Ipocreiimue ypaBHeHHS U
«YpaBHEHUS U HepaBeHCTBA ¢ MoayseM. IIpumenenne
HEPaBEHCTBA C PaBHOCHJIBHBIX IIEPEXO/IOB B ONPEICICHHBIX
MO JTyJIeM» THIIaX YPABHECHHUI Y HEPABEHCTB C MOJIYJICM.

338- | [Ipaktuyeckoe 3ansTHe | PereHne TEKCTOBBIX 33a1a4 MPOPECCHOHATHLHOTO

339 | Nel49: COJICpKAHMUS.

«CocraBneHue u
pemieHue
pohecCHoHATBHBIX
3aj1a4 ¢ TIOMOIIBIO
YPAaBHEHUW»
340 | [Ipaktuueckoe 3ausTre | OnpeneneHre Moayis. PackpeiTue Momyss 1o

onpenenenuto. [Ipocreitme ypaBHeHUs 1
HEpaBeHCTBa ¢ MoayneM. [IpumeHnenne
PaBHOCHJIBHBIX IIEPEX0JI0B B OIIPEIEICHHBIX
TUIIAX YPABHEHUN U HEPABEHCTB C MOJYJIEM.

IIpomeskyTouHas aTTecTanus (IK3aMeH)

JI — nexnus
Yp — ypok

[13 — mpakTr4eckoe 3aHATHE
CP — camocrosiTenpHas paboTa
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YcnoBust peanu3aiuy MporpaMMbl Y9eOHOU TUCITUTUTHHEL
Peanuzarust nporpammel npeamera TpeOyeT HaIMurs yaeOHOro KaOMHEeTa MaTEMaTUKH.

OOopynoBanmne y4eOHOro kadmuera:/[ns peanuszauuu nporpaMMbl y4eOHOM AMCLMIIIMHBI
IIPEeyCMOTPEH YUeOHbIM KaOMHET MaTeMAaTUYECKUX JUCIUIUINH, OCHALICHHBIA 000pyI0BaHUEM: JOCKOMN
yueOHOH, pabounM MECTOM TPETNOAaBaTeNs, CTOJIAMH, CTYJIBIMU (TI0 YUCITy 00yJaromuxcs), mKapamu
JUIS XpaHEHMs pa3aTOYHOIo JAUJAKTUYECKOTo MaTepuaia U JIp.; TEXHUYECKUMH CPEICTBAMU O00ydeHUs
(KOMIBIOTEPOM, CPEACTBAMU AyINO-BU3YATIU3ALNUN, MYJIbTUMEAUNHBIM IIPOEKTOPOM).

Oo6opynoBanue yueOHOro kabnHeTa U pado4Yux MecT KabuHeTa:

II9BM:
- DualCore Intel Core i3, 3200 MHz/RAM-2Gb/HDD-1Th/DVD-RW/ GeForce GTS 450
1024Mb/monutopViewSonic VA2232 Series 22" LCD (1 xowmrii.);
- JlokanwHas ceth mox ynpasiaearnem OC Windows 10.
Hocryn k:
- DJIEKTPOHHOU OMOTHOTEKE;
- yueOHO-TIporpaMMHast TOKyMEHTAIHSI.

Marepuaast YMK:

B cocraB ydueGHO-MeToAMUYECKOTO OOecnedeHus Mporpammbl 0011e00pa3oBaTeIbHON yueOHOU
JTUCIHMIUTAHBI «MaTteMaTHka» BXOIAT:
- HarJBIIHBIe TOCOOWsS (KOMIUIEKTHI YYeOHBIX TaOJHWIl, CTEHJOB, CXEM, IIJIaKaTOB, TOPTPETOB
BBIJAFOIIAXCS YICHBIX MAaTEMaTHKOB U JIp.);
- JAMJAKTUYEeCKHe MaTepuaibl (3alaHus JUIsl KOHTPOJIbHBIX paboT, AJI pPa3HbIX BHJOB OICHOYHBIX
CpenCTB, 3K3aMEHa | JIp.);
- TEeXHHYECKHE CpelcTBa OOydeHHUs (IMepCOHAIBHBIM KOMMBIOTEP C JUIEH3MOHHBIM IPOTrPAMMHBIM
obecrnieueHreM; MyJIbTUMEAUMHBIN TPOEKTOP; MHTEPAKTUBHAS T0CKA, BBIXO/I B JJOKAJILHYIO CETh);
- KOHTPOJIbHO-OIICHOYHbIE CPEJICTBA;
-METOMYECKHUEe PEKOMEHIAMU JJIsl 00y4alonInXcs 10 HanpaBiIeHUsIM 00pa30BaTeIbHON JesITebHOCTH;
- nuQpoBbIe 00pa30BaTEIbHBIE PECYPCHI;
- HHCTPYKIIUHU 10 OXpaHe TpyJa U TeXHUKE O0€301acHOCTH.

Texnuuyeckue cpeacTrBa 00y4eHusi:

II9BM:

- DualCore Intel Core i3, 3200 MHz/RAM-2Gb/HDD-1Th/DVD-RW/ GeForce GTS 450
1024Mb/monuTopViewSonic VA2232 Series 22" LCD (1 xomrui.)
- Texnuueckue yc/IOBHS peajM3alui NPOrPaMMBbI:
- - KOMMYHHMKAIIMOHHBIE CpPeJCTBA: JJCKTPOHHAs MoyTa Mmaterova.nata@yandex.ru, BHaEOCBA3b
Sluaexc Tenemocrt, Discord, conmanbubie rpymmet Viber, WhatsApp, VK;

- - o0OpasoBarteibHble miaatdopmbl: IOpaiit [Pexxum gocryma https://urait.ru], Book [Pexum
nocrymna https://www.book.ru/]
- - cucremMa ynpasJjieHus odyuenuem: Moodle [Pexxum noctymna https://sdo.nkit89.ru/my/]



https://urait.ru/
https://urait.ru/
https://urait.ru/

NudopmannonHoe odbecneyenue
Ilepeuensr  pexkoMeHAyeMBIX  Y4eOHBIX, JJIEKTPOHHBIX  00pa30oBaTeJbHBIX U
HH(OPMAIMOHHBIX PECYPCOB
HNHTepHET-pecypcoB, 10MOJTHUTEILHON JIUTEPATYPHI
OcHOBHbIE MeYaTHbIE U3TAHUSA

1. Maremaruka: yueOnmnk/ bammakos M.U.- 2-e m3a., crep. - M: KHOPYC, 2019.
(Cpennee nmpodeccrnonaaprHOE 00pa30BaHHUC)

2. Maremarnka: anrebpa u Hadalla MaTEMAaTUYECKOTO aHaIM3a, reoMeTpus. Anredpa u
Hagaya MaTeMatnueckoro a"anmsa. 10-11 ximace. Anmumos 11.A., Komarua FO.M., Tkauesa M.B.
u apyrue. - M: IlpocBemienne, 2022.

3. Maremarnka: anreOpa 1 HadaJla MaTeMaTUIECKOTO aHau3a, reomeTpus. [ eomerpus.
10-11 xmacc. Aranacsu JI.C., ByryzoB B.®., Kagomues C.b. u apyrue. - M: Ilpocsemienue,
2022.

4. MaremaTuka: anreOpa ¥ Hadaja MaTeMaTHYECKOTO aHAM3a, TeoMeTpus. Anredpa u
Havaja MateMatndeckoro aHanmsa (B 2 gactsx). 10 kmace. Yacts 1: Mopakosuu A.T'., CemeHoB
I1.B.; Yacts 2: Mopakosuu A.I'. u npyrue; non pepakuueit Mopakosuda A.I'. - M: MHemo3uHa,
2021.

5. Maremaruka: anrebpa U Hadajla MaTEMAaTUUECKOTO aHalu3a, reoMeTpus. Anredpa u
Havaja MaTeMaTndeckoro aHanmsa (B 2 gactsx). 11 kmace. Yacts 1: Mopakosuu A.T'., CemeHoB
I1.B.; Yacts 2: MopakoBud A.I". u npyrue; moj peaakinueit Mopakosuda A.I'. - M: Muemo3uHa,
2021.

6. Maremaruka: anredpa U Hadalla MaTEeMaTHYECKOTO aHajm3a, TeoMeTpus. Anredpa u
Hayayja MaTeMaTudeckoro aHanmm3a. 10 kmacc. Huxonsckuii C.M., ITotanos M.K., Penrernukos
H.H. u npyrue. - M: [Ipocsemenue, 2021.

7. MaremaTuka: anrebpa W HadaJla MaTEeMaTUYECKOTO aHalu3a, reoMeTpus. Anredpa u
Hayayja MaTeMaTudeckoro ananm3a. 11 kmacc. Huxonsckuii C.M., ITotanos M.K., Penrernukos
H.H. u npyrue. - M: [Ipocsemenue, 2021.

8. Maremaruka: anreOpa W Hayajlla MaT€MaTUYECKOro aHaiu3a, TIeOMEeTpHUs.
I'eometpust.10-11 xnacc. Iloropenop A.B. Martemartuka: aireOpa M Hayaja MaTeMaTHYE€CKOTO
aHanu3a, reometpus. ['eomerpus. 10-11 knacc. [Toropenor A.B. - M: Ilpoceemenue, 2019.

9. Maremaruka: anredpa U Hayalla MaTeMaTHYECKOTO aHanu3a, reomeTpus. ['eomerpus.
10 knacc. Anekcanapos A.Jl., Bepuep A.JI., Peokuk B.U. - M: IIpocsemenne, 2021.

10. Maremaruka: anreOpa 1 Hadajga MaTeMaTUYECKOTO aHAJIW3a, reoMeTpus. ['eomerpusi.
11 xnacc. Anekcanapos A.Jl., Bepuep A.JI., Peokuk B.U. - M: IIpocsemenne, 2021.
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y9eOHOU TUCITUTUIAHBI.

KoHTpoJb 1 oleHKa pe3y/IbTATOB OCBOCHHS YU4eOHOM M CIHMIIJIMHbBI

KoHTpob 1 o11eHKa pe3y/IbTaToB OCBOEHUS yUEOHON AUCLIUIIIIMHBI IPOBOAUTCA B paMKaxX TEKYILLEH U IPOMEXKYTOUYHOM aTTeCTalluH.
Texyias aTrecranus MPOBOJUTCS HAa yUEOHBIX 3aHATHSAX B COOTBETCTBUU C TEMATUYECKUM IUIAHOM U TEXHOJIOIMUYECKUMHU KapTaMu 3aHATHI.
[IpomexyTouHass arTecTalysi NMPOBOJUTCS C LEIbI0 KOHTPOJS OCBOCHHS OOYy4arolIMMMCS 3aIUIAHUPOBAHHBIX PE3YJIbTAaTOB OCBOCHUS

[Topsnox npoBeneHus TEKYIEN U TPOMEKYTOUYHOM aTTECTAllUU OIIPEAEIAETCS OLEHOYHBIMU CPEACTBAMM.

Oobmasi/npodeccuonanbHasi
KOMMETEHIHSA

Pasznen/Tema

Tun oeHOYHbIX MEpONPpUATUS

OK 01 Beibupars crocoOsr
peteHus 3amad
npoecCuoHaTBHOM
JEeSATEbHOCTH
MPUMEHUTEITEHO

K Pa3JIMYHBIM KOHTEKCTaM

P1, Temall, 1.2,1.31I-0/c,1.4,15 1.6

P 3, Tems: 3.1, 3.2, 3.3, 3.4, 3.5 I1-0/c, 3.6

P 5, Temsr 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, 5.7 I1-o/c, 5.8, 5.9, 5.10,
5.11

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

P 7 Temn 7.1, 7.2, 73,74, 175,176, 7.7 1I-o/c, 7.8, 7.9, 7.10
MI-o/c, 7.11, 7.12, 7.13, 7.14, 7.15, 7.16, 7.17

P 8, Tems1 8.1, 8.2, 8.3, 8.4, 8.5 [1-0/c, 8.6

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

P 10, Tems 10.1, 10.2, 10.3, 10.4

P 11, Tems 11.1,11.2, 11.3, 11.4, 11.5, 11.6 IT-o/c, 11.7

P 12, Temn 12.1, 12.2, 12.3 I1-0/c, 12.4, 12.5, 12.6 I1-o/c, 12.7
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 IT-o/c, 13.6

TectupoBanue

VYerHbI onpoc

MaremaTudecKknii JUKTaHT

NunuBunyanbpHas caMOCTOsITeNbHAs padoTa
[IpencraBienue pe3yiabTaTOB MPAKTHUECKUX
pabot

3ammuTa TBOPYECKUX paboT

KontposbHast paboTa
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OK 02 Hcnonp3oBath
COBpPEMEHHBIE cpeacTsa
MOWCKa, aHam3a U
WHTEPIpPETAINN
uH(pOpMaINY, U
MH(POPMAIIMOHHEIE
TEXHOJIOTUH IS BHITIOJTHEHUS
3a/1a4 npodecCuoHaATBHON
JEATEIbHOCTH

P1,Temal1l.1,1.2,1.311-0/c,1.4,15,1.6

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

P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 11-o/c, 4.8, 4.9, 4.10,
4.11

P 5, Tems! 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, 5.7, 5.8, 5.9, 5.10 IT-o/c,
5.11

P 6, Temn! 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, 6.12, 6.13, 6.14, 6.15, 6.16, 6.17

P7,Tems 7.1,7.2,7.3,7.4, 7.5 I1-0/c, 7.6

P 8, Tems 8.1, 8.2, 8.3, 8.4, 8.5

P9, Temsr 9.1, 9.2,9.3,9.4

P 10, Tems! 10.1, 10.2, 10.3, 10.4, 10.5, 10.6 IT-o/c, 10.7

P11, Temsr 11.1, 11.2, 11.3 IT-0/c, 11.4, 11.5, 11.6 IT-o/c, 11.7
P12, Temsr 12.1, 12.2, 12.3, 12.4, 12.5 I1-0/c, 12.6

TectupoBanue

VYerHbIM onpoc

MaremMaTnyecKkuii TUKTaHT

WupuBuayanpHas caMoCTosATeNbHAs paboTa
[IpencraBinenue pe3yiabTaTOB MPAKTHUECKUX
pabot

3amuTa TBOPUYECKUX paboT

KonTpomnsHast pabora

OK 03 [IInanupoBatb u
peann30BhIBaTh COOCTBEHHOE

npodecCuoHaNIbHOE u
JMYHOCTHO® pa3BUTHE,
MPEIIPUHUMATEITHCKYIO
JESTEITbHOCTD B
npodeccuoHanbHOM  cdepe,
UCTOJb30BaTh  3HAHHS IO
(UHAHCOBOW TPaMOTHOCTH B
Pa3IMYHbBIX KH3HCHHBIX
CUTYaIUsX

P1,Temall, 1.2,1.311-0/c,1.4,15,1.6

P2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 T1-0/c, 2.6

P 3, Temnr 3.1, 3.2, 3.3 I1-o/c, 3.4

P 4, Temn 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9, 4.10,
4.11

P 5, Temsr 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, 5.7, 5.8, 5.9, 5.10 IT-o/c,
5.11

P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 II-o/c, 6.8, 6.9, 6.10
IT-o/c, 6.11, 6.12, 6.13, 6.14, 6.15, 6.16, 6.17

P7,Temnr 7.1,7.2,7.3,7.4, 7.5 I1-0/c, 7.6

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5

P9, Temsr 9.1, 9.2,9.3,94

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6 IT-o/c, 10.7

P11, Temsr 11.1, 11.2, 11.3 I1-o0/c, 11.4, 11.5, 11.6 IT-o/c, 11.7
P12, Temsr 12.1, 12.2, 12.3, 12.4, 12.5 I1-o0/c, 12.6

TectupoBanue

VYcTHbli onpoc

MareMaTH4eCKUi JUKTAHT

WuauBuayaibHas caMoCToATeIbHAs padoTa
[IpencraBinenue pe3yiabTaTOB MPAKTHUECKUX
pabort

3amuTa TBOPUYECKUX paboT

KounTponsnas paborta
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OK 04 S dexTuBHO
B3aMMO/ICICTBOBATh u
paboTaTh B KOJUICKTHBE H
KOMaH/Ie

P1,Temal1l.1,1.2,1.311-0/c,1.4,15,1.6

P2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 T1-0/c, 2.6

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

P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 11-o/c, 4.8, 4.9, 4.10,
4.11

P 5, Tems! 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, 5.7, 5.8, 5.9, 5.10 IT-o/c,
5.11

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, 6.12, 6.13, 6.14, 6.15, 6.16, 6.17

P7,Tems 7.1,7.2,7.3,7.4, 7.5 I1-0/c, 7.6

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5

P9, Temsr 9.1, 9.2,9.3,9.4

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6 IT-o/c, 10.7

P11, Temsr 11.1, 11.2, 11.3 IT-0/c, 11.4, 11.5, 11.6 IT-o/c, 11.7
P12, Temsr 12.1, 12.2, 12.3, 12.4, 12.5 I1-0/c, 12.6

TectupoBanue

VYerHbIM onpoc

MaremMaTnyecKkuii TUKTaHT

WupuBuayanpHas caMoCTosATeNbHAs paboTa
[IpencraBinenue pe3yiabTaTOB MPAKTHUECKUX
pabot

3amuTa TBOPUYECKUX paboT

KonTpomnsHast pabora

OK 05 OcymiecTBIATH
YCTHYIO W NHCHMEHHYIO
KOMMYHHUKAITHIO Ha
rocyJIapCTBEHHOM SI3BIKE
Poccuiickoit  ®enepauun ¢
Y4EeTOM 0COOEHHOCTEN
COITMAIBHOTO W KYJIBTYPHOTO
KOHTEKCTA

P1,Temall, 1.2,1.311-0/c,1.4,15,1.6

P 4, Temn 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9, 4.10,
4.11

P 5, Temsr 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, 5.7, 5.8, 5.9, 5.10 IT-o/c,
5.11

P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 II-o/c, 6.8, 6.9, 6.10
IT-o/c, 6.11, 6.12, 6.13, 6.14, 6.15, 6.16, 6.17

P7,Temnr 7.1,7.2,7.3,7.4, 7.5 I1-0/c, 7.6

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5

P9, Temsr 9.1, 9.2,9.3,94

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6 IT-o/c, 10.7

P11, Temsr 11.1, 11.2, 11.3 I1-o0/c, 11.4, 11.5, 11.6 IT-o/c, 11.7
P12, Temsr 12.1, 12.2, 12.3, 12.4, 12.5 I1-o/c, 12.6

TectupoBanue

VYcTHbli onpoc

MareMaTH4eCKUi TUKTAHT

NunuBuayanbHas caMOCTOsITENIbHAs paboTa
[IpencraBnenne pe3yabTaTOB MPAKTHUYECKUX
pabort

3ammuTa TBOPUYECKUX padoT

KoHntposbpHas paboTa
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OK 06 IposiBsare | P 1, Tema 1.1, 1.2, 1.3 11-0/c, 1.4, 1.5, 1.6 TectupoBanue

Pk JIaHCKO- P 4, Temnr 4.1, 4.2, 4.3, 4.4, 45, 4.6, 4.7 TI-o/c, 4.8, 4.9, 4.10,| VYcTHbIii onipoC

MaTpuoOTHYECKyl0 Tmo3ummio, |4.11 MaremaTuyecKuil JUKTaHT
JEMOHCTPHUPOBATH P 5, Temnr 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, 5.7, 5.8, 5.9, 5.10 IT-o/c, | NuauBuayanpHas caMOCTOsATEIbHAS paboTa
OCO3HAHHOE TMoBeJeHue Ha | 5.11 [IpencraBinenue pe3yiabTaTOB MPAKTHUECKUX
OCHOBE tpamuimonseix | P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 | pabor

00II[e4eT0BEYECKUX IT-o/c, 6.11, 6.12, 6.13, 6.14, 6.15, 6.16, 6.17 3ammuTa TBOPYECKUX pabOT

meHHocreir, B tomM umcie ¢ | P 7, Temwr 7.1,7.2, 7.3, 7.4, 7.5 IT-0/c, 7.6 3amuTa HHAUBUAYATHHBIX TPOEKTOB
Y4EeTOM rapmonm3aruu | P 12, Temsr 12.1, 12.2, 12.3, 12.4, 12.5 [T-o/c, 12.6 Kontposbhas padota

MEXHAMOHAIBHEBIX H

MEXPEITUTHO3HBIX

OTHOILIEHUH, IIPUMEHSATH

CTaHJIapPThHI

AHTHKOPPYIITUOHHOTO

MMOBEIEHUS

OK 07 CopetictoBats | P 1, Tema 1.1, 1.2, 1.3 I1-0/c, 1.4, 1.5, 1.6 TectupoBanue

coxpaHeHut0  okpyxatomen | P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 T1-o/c, 2.6 YcTHBII onpoc

Cpenbl, pecypcocOepexeHHIO,

MIPUMEHSATH 3HAHUS 00
W3MEHEHUU KJIuMarTa,
TIPUHIIUIIBI OepeKIINBOTO
MPOU3BOJCTBA, A(P(HEKTHBHO
NEUCTBOBATH B

HPGSBLIqaﬁHbIX CUTyalusax

P 3, Temnr 3.1, 3.2, 3.3 I1-o/c, 3.4

P 4, Temn 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9, 4.10,
4.11

P 5, Temsr 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, 5.7, 5.8, 5.9, 5.10 IT-o/c,
5.11

P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 II-o/c, 6.8, 6.9, 6.10
IT-o/c, 6.11, 6.12, 6.13, 6.14, 6.15, 6.16, 6.17

P7,Temn 7.1,7.2,7.3,7.4, 7.5 I1-0/c, 7.6

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5

P9, Temsr 9.1, 9.2,9.3,94

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6 IT-o/c, 10.7

P11, Temsr 11.1, 11.2, 11.3 I1-0/c, 11.4, 11.5, 11.6 IT-o/c, 11.7
P12, Temsr 12.1, 12.2, 12.3, 12.4, 12.5 I1-o0/c, 12.6

MareMaTH4eCKUi JUKTAHT

NunuBuayanpHas caMOCTOsITeNbHAs padoTa
[IpencraBnenne pe3yabTaTOB MPAKTHYECKUX
pabort

3ammuTa TBOPUYECKUX paboT

3amuTa HHAUBUAYATBHBIX POCKTOB
KoHntposbpHas paboTa
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[IK 1.2. Bemonnsrs pacyetrst | P 1, Tema 1.3 TectupoBanue

u koHCcTpyupoBanue | P 2, Tema 2.5 VYerHblit onpoc
CTPOUTEIBHBIX KOHCTpYKIMi | P 3, Tema 3.3 MaremMaTuyecKkuii TUKTaHT
P 7 Temsr 7.7, 7.10 WuauBuayalibHas caMOCTOSTEIbHAs padoTa
[IpencraBineHne pe3yiabTaTOB MPAKTHUECKUX
pabot

3amuTa TBOPUYECKUX paboT
3amTa WHANBUAYATBHBIX IPOEKTOB
KonTpomabHas pabora

[IK 5.1. CocraBnenue | P 4, Tema 4.7 TectupoBanue
cBOAHBIX creruukanuii u | P 6, Tema 6.10 VYerHbIl onipoc
TabJIMIL noTpeOHOCTH B | P8, Tema 8.5 MareMaTHdecKuii JUKTaHT
CTPOUTEIBHBIX u | P11, Tema 11.6 NunuBunyanbpHas caMOCTOsITeNbHAs padoTa
BCIIOMOTATENbHBIX P 12, Tema 12.2 [IpencraBinenue pe3yiabTaTOB MPAKTHUECKUX
Marepuanax u obopynosannu | P 13, Temsr 13.3, 13.6 pabot

P 14, Tema 14.5 3ammuTa TBOPYECKUX paboT

3amTa HHANBUAYATBHBIX IPOCKTOB
KontposbHast paboTa
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