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Pabouast nporpamMmma y4e0HO# 1M CIMIIMHBI pa3pa0oTaHa HA OCHOBe TPeOOBaHUIl

®denepanbHOTO roCyJIapCTBEHHOTO 00pa30BaTEILHOTO CTaHgapTa CpeaHEero
npodeccuoHaibHOr0  obpazoBanus 1o  crnenuadbHocTH18.02.05 IIpon3BoACTBO  TyroIIaBKUX
HEMETAITMYECKUX U CHIIMKATHBIX MaTEPHUATIOB U U3JICIIHIMA.

— ®DepnepanbHOr0 TrOCYAApCTBEHHOTO 00Opa30BATENBHOTO CTAaHIApPTa CPEAHEro  OOIero
o0Opa3oBaHus;

— ®depnepanbHON 00pa30BaTENIbHON MPOrpaMMbl CPETHETO OOIIET0 0Opa30BaHUSAU C YUETOM,

— Paboueii nporpamMmbl BociuTanus o cneruanbHoctnl8.02.05 TIpon3BoacTBO TyromiaBKux
HEMETAJUTMYECKHUX U CHIIMKATHBIX MaTEpUajIOB U U3JICIIHA;

— Pexomenpmanmii mo peanuzanyu cpeaHero o0mero oOpa3oBaHUS B TIpeAelax OCBOCHUS
00pa30BaTeNBLHON MPOTrPaMMBI CPETHETO MPOPECCHOHATHLHOTO 00pa30BaHUS;

— IlpumepHoli pabouel mporpaMMbl 00111e00pa30BaTENHPHON JUCIUIUIMHBI «MaTeMaTHuKa» JIs
npodeccnoHanbHbIX 00pa30BaTEIbHBIX OPraHU3AIIHMA.

Pazpaborumk:TpyxuHna K.C, [IpEeIo1aBaTelnb 'AIIOY CO «CyXO0JIOKCKUM
MHOTOTPODUIBHBIA TEXHUKYM.
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IMosicuuTeILHAS 3aIMCKA

Pabouass mporpamma yueOHOW IUCIUIUITMHBI «MareMaTuka» SBISETCS YacThbl0 OCHOBHOM
npodeccuoHaibHOW  oOpa3oBarenbHOM mporpammbl  — 18.02.05 IIpow3BOACTBO  TYroIIaBKUX
HEMETAJJIMYECKUX U CHIIMKATHBIX MaTEPUAIOB U U3JIETHH.

YueOnasaucuuminHa «MaTemMaThka» BXOJUT B 00s3aTeNIbHYIO YacTh 0011e00pa3oBaTeIbHOrO
LMKJIa U U3y4YaeTcsi Ha 0a30BOM ypOBHE.

[IporpaMmMa mo MaTemMaTHKE Ha ypOBHE cCpeaHero ooOmiero obpa3oBaHus pa3paboTaHa Ha
ociope DPI'OC COO ¢ y4y€roM COBpPEMEHHBIX MHUPOBBIX TpPEOOBaHMI, MPEIBSIBIAEMBIX K
MaTeMaTHYeCcKoOMy 00pa30BaHUIO, U TPAJAULIUNA POCCHIICKOro oOpa3oBaHus. Peanusanus nporpammbl
[I0 MaTeMaTHKE O00ECIIEUMBAET OBJA/JCHUE KIIOYEBBIMU KOMIIETEHIUSMHU, COCTABJIAIOIIMMU OCHOBY
JUIS CaMOPa3BUTHUSL U HEMPEPHIBHOIO 00pa30BaHUS, LIETOCTHOCTh OOIIEKYIbTYPHOIO, TUYHOCTHOTO U
[I03HABATEJIBHOIO Pa3BUTHS JINYHOCTU oOyuaroumxcs. B nmporpamme 1o mareMaTtuke y4TE€HbI UJIEU U
nonoxeHuss KoHmenmuu pa3BuTHs MareMaTtuueckoro oOpaszoBanus B Poccuiickoit ®enepanuu. B
COOTBETCTBHHM C Ha3BaHHMEM KOHLEMIMM, MaTeMaTH4eckoe OOpa3oBaHUE MOJDKHO, B YACTHOCTH,
MPEIOCTABIIATh KAXIOMY OOy4aromeMycss BO3MOXKHOCTb JOCTH)KCHHUS YPOBHS MaTeMaTHUYECKUX
3HaHUI, HEOOXOAUMOTO IS AaJbHEWIIeH yCIeNIHOM KU3HU B oOmecTBe. IMEHHO Ha pemieHue 3Tou
3aJlauM HaIlelIeHa MporpaMma o mMaTematruke 6a3zoBoro ypoBHs. B anoxy mudpoBoit Tpancopmanuu
BCeX cep YeI0BEUECKON J1eATENbHOCTH HEBO3MOKHO CTaTh 00Pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM
6e3 0a30BOIl MaTEeMaTUYECKOI MOATOTOBKH. Y3K€ B IIKOJIE MaTeMaTHKa CIY>KUT OMOPHBIM IPEIMETOM
JUIS W3YYEHMS] CMEXHBIX AMCLUMIUIMH, a B JKU3HM IIOCIE ILIKOJbl pPeaJbHOW HEO0OXOIUMOCTBHIO
CTaHOBUTCSl HEMPEPBIBHOE 00pa3oBaHKe, YTO TpeOyeT MOJHOICHHON 6a30Boi 001Ie00pa3oBaTeabHON
MIOArOTOBKH, B TOM YHCJIE U MAaTEMATUYECKON. ITO 0OYCIIOBIEHO TEM, UYTO B HAIlIM JIHU PACTET YHUCIIO
CHEIHAbHOCTEeH, CBS3aHHBIX C HEMOCPEICTBEHHBIM IPUMEHEHHEM MaTeMaTHUKu: U B cdepe
HSKOHOMHKH, U B OM3HECE, U B TEXHOJIOTUYECKUX OOJACTAX, U JaXKe B T'YMaHHUTApHBIX cdepax. Takum
o0pa3oM, Kpyr oOydaromuxcs, ISl KOTOPbIX MaTeMaTHKa CTAHOBUTCS 3HAYUMBIM IPEIMETOM,
CYLIECTBEHHO PACLIUPSETCA.

OOyyenne MaTemaTHke Ja€T BO3MOXXHOCTh pa3BUBaTh y OOY4YaIOIIUXCS  TOYHYIO,
paloHaIbHYI0 U HH(OPMATHBHYIO pedb, YMEHHE OTOMpaTh Haubosiee MOAXOJISILINE SI3bIKOBBIC,
CUMBONIMYECKHE, Tpaduyeckue CpeiAcTBa JMJIig BBIPAKEHUS CYXKIGHHH U HaJSJIHOTO HX
npenacraBieHus. HeoOXoAMMBIM KOMIIOHEHTOM OOIIel KyJbTypbl B COBPEMEHHOM TOJKOBAaHUU
ABJIsieTCs o0I1ee 3HaKOMCTBO C METOAaMU MO3HAHUS IeHCTBUTEIBHOCTH, IPEACTABICHUE O IPEAMETE U
METOJIe MaTeMaTHKH, €ro OTIMYMS OT METOJOB €CTECTBEHHbIX M T'yMAaHHUTapHBIX HayK, 00
OCOOCHHOCTSIX TMPUMEHEHMs] MAaTeMaTHUKU JUIS PEIICHUs HAy4yHBIX M TNPUKIAAHBIX 3a1ad. Takum
o0Opa3oM, MaTemMaTHueckoe oOpa3oBaHME BHOCUT CBOW BKJIaJ B (OpMUpPOBaHHE OOUIEH KyJIbTYphI
yenoBeka. M3ydeHne MaTeMaTHKU CIIOCOOCTBYET 3CTETUYECKOMY BOCIUTAHUIO YEJIOBEKA, TOHUMAHUIO
KpacoTbl M WU3AILIECTBA MaTeMaTUYECKUX PACCYKICHHUM, BOCHPHUITHIO TE€OMETPUYECKUX (opM,
YCBOEHHUIO UJIEU CUMMETPHH.

[TpuoputerHpiMu  1enssMu  o0ydeHus wmarematuke B CIIO  sBnstorcs:  (opmupoBaHue
[EHTPATBHBIX MAaTEMaTHYECKHX MOHATUN (YUCIO, BETUYMHA, TeoMeTpudeckas (urypa, nepemMeHHas,
BEPOATHOCTb, (PYHKIIMA), 00ECTIEUMBAIOLINX TPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MAaTEMaTHYECKOTO
oOpa3zoBaHusl OOy4arOMIMXCs; MOJBEACHHE OOYdYaIONIMXCS Ha JOCTYIIHOM JJIi HHUX YPOBHE K
OCO3HAHHUIO B3aUMOCBSI3M MAaTEMAaTHKU U OKPYXKAIOIIEro MHpa, MOHUMaHHE MAaTeMaTUKH KaK 4YacTH
o0mieil KyJIbTypbl 4YeJIOBEYECTBA; pa3BUTHE MHTEIJIEKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
oOyuaroiuxcsi, M03HaBaTeIbHON aKTUBHOCTH, UCCIIEI0BATENbCKUX YMEHUHN, KpUTUYHOCTH MBIIIJICHHUS,
WHTEpeca K U3YYCHHIO MaTeMaThku; QopmupoBaHue (DYHKIIMOHATBLHOM  MaTeMaTHYECKOM
IrPaMOTHOCTH: YMEHHUS pacro3HaBaTh MATEMAaTUYECKUE acCTIeKThl B PEAJIbHBIX KU3HEHHBIX CUTYallUsAX U
OpU M3YyYEHUH JAPYrHMX Y4YeOHBIX IPEIMETOB, IMPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
dbopMynupoBaTh MX Ha S3bIKE MaTEeMaTHUKH W CO3JaBaTb MaTeMaTUYeCKHUE MOJETH, NPUMEHSTH
OCBOCHHBIM MAaTeMaTHMYECKUH amnmapaT /i pEHIeHHs PaKTUKO-OPUEHTHPOBAHHBIX  3ajady,
MHTEPIPETUPOBAaTh U OLIEHWBATh TMOJY4YEHHbIE pe3ynbTarTbl. OCHOBHBIMU JIMHUSMHU COZIEpPKAHUS
matematuku B CIIO sBnstores: «Uumcna w  BeIUUCIHEHUA», «Anrebpa» («Anrebpandeckue



BEIpOXKEHUSN», «YpaBHEHUS M HEPaBEHCTBa»), «Hauama maTemaTmueckoro aHamuza», «l eomeTpus»
(«['eomerpuueckue ¢Gurypel M uX CBOHcTBa», «M3MepeHHe TIeOMETPUYECKHX BEIUYUHY),
«BepOSITHOCTB U CTaTUCTHUKA». I[aHHbIe JIMHUUW PA3BUBAIOTCA MapaJlJICJIbHO, KaX/1asd B COOTBETCTBUU C
COOCTBEHHOW JIOTMKOW, OJHAKO HE HE3aBHCHMO OJIHa OT JpYyrod, a B TECHOM KOHTAaKTe U
BSaHMOI[efICTBHH. KpOMe 3TOI'0, UX 06'[)6,[[I/IHSIGT JIOTUYCCKas COCTaBJidAromas, TpAaaAuUOHHO IIPUCYIIAasa
MaTeMaTHUKe M MPOHU3BIBAIONIAs BCE MaTeMaTHUYeCKUe KypChl U  COJEp>KaTelIbHbIC JIMHUH.
Chopmymnupoannoe B PI'OC COO tpeboBaHue «BIaIEHUE METOAAMHU J0KA3aTECIbCTB, alTOPUTMAMU
pelieHus 3aaady, yMmMeHue (GopMyIUpOBaTh OMNPEICNICHUs, aKCUOMBI M TEOPEMbl, MPUMEHSTHh HX,
IMPOBOAUTL AOKA3aTCIbHBIC PACCYXKACHHUA B XOAC PCHICHUA 3aJad» OTHOCHUTCA KO BCCM y‘IC6HbIM
Kypcam, a (opMHUpOBaAHKE JIOTHUECKUX YMEHHM pacrpeaenseTcs Mo BceM rojgaM oOyueHus Ha YpOBHE
cpenHero obmero oOpa3oBanus. B coorBerctBum ¢ ®I'OC COO wmaremaTtwka SIBISICTCS
0053aTeTbHOMIMCIUIUIMHON Ha JaHHOM YypoBHe oOpa3zoBanusi. [Iporpammoii mo maremaTuke
IpeaycMaTpUBaeTCs H3ydeHUEe y4deOHOW IucHUIIMHBI «MaTeMaTuka» B paMKax TpEX Y4eOHBIX
KypcoB: «Aunrebpa W Hayajla MaTeMaTHYecKoro axamuzan, «['eomerpusi», «BeposTHOCTH W
CTAaTUCTHUKA). q)OpMI/IpOBaHI/Ie JJOTHUYCCKUX yMeHI/Iﬁ OCYIICCTBJIAICTCA Ha HNPOTAKCHHUU BCCX JICT
oOyueHuss Ha YpOBHE CpeaHero ooOImero oOpa3oBaHMs, a DJJIEMEHTHl JIOTMKH BKJIIOYAIOTCA B
COACPIKAHUC BCCX HA3BAHHBIX BBIIIC y‘Ie6HI)IX KYpCOB.

B paboueii porpaMme MIPeICTaBICHO npogeccuoHaAILHO-OPUEHTHPOBAHHOE
cojiep:KaHHeydeOHON JUCHUIUIMHBI, TPEAINOoJaraloniee CHUTYaTUBHOE HCIIOIB30BAaHUE Y4EeOHOTO
MaTepuaiga ¢ Tpo(ecCHOHANBHBIM COJIEPKAaHHEM MPAKTHUECKOTO XapakTepa, CrocoOCTByroIiee
(hOpPMHUPOBAHKIO YCTOMYMBOM MOTHBALIMKM U IICHHOCTHOI'O OTHOIICHUS K IMOJIy4aeMOM CIICIHMAIbHOCTH,
npodeccnoHanbHO 3HAYUMBIX KaueCTB JINYHOCTH, OOIIUX U MPO(ecCHOHATBHBIX KOMITETEHITHIA.



O0bem yueOHOM TUCUUNIMHBI

O0beM yueOHOM TUCIUILTAHBI Bcero akanemuueckux 4yacoB
OO6mast TpyA0€MKOCTh yUeOHON TUCIIUTIIHBI 194
B TOM YHCIIC
Bo B3auMozeicTBUU ¢ IpernoiaBareneM 194

B TOM 4YHCJIC

JEKIMH, YPOKU 0
NPAaKTUYECKUE 3aHATHS 188
CamocrosTenpHas paboTa 00yJaronmxcs 0

[TpomexyTouHas aTTecTanus (IK3aMeH) 6




Conep:xanue y4eOHOM TMCHUIIITHHBI

OcHoBHbIMU JUHUSAMH cojaepxaHuss marematuku CIIO sBusiotcs: «Uucna U BBIYMCICHUSY,
«Anrebpa»  («AnreOpanueckue  BbIpaKEHUS», «YpaBHEHHS M HepaBeHCTBay), «Hauana
MaTeMaTHYeCKoro anaiamusay, «I'eomerpus» («I'eomerpuueckue GUrypbl 1 UX CBOWCTBay, «M3mepeHue
FeOMETPUUYECKUX BEIUYUH»), «BeposTHOCT, U cratuctuka». JlaHHBIE JMHUHM Pa3BUBAIOTCS
[apajulesIbHO, KaX/as B COOTBETCTBUU C COOCTBEHHOW JIOTMKOM, OJHAKO HE HE3aBUCHUMO OJIHA OT
Ipyroil, a B TECHOM KOHTakTe M B3aumopeictBuu. Kpome s3Toro, ux oOBEAMHSIET JOTHYECKas
COCTaBJISIONIas, TPAJULMOHHO IpUCYyIllas MaTeMaTUKE M IPOHU3bIBAIOIIAs BCE MaTeMaTHUYECKUE
Kypcel U coxaepxatenbHbie auHUU. CdopmymupoBanHoe B ®I'OC COO TtpeboBaHHE «BIIaJICHUE
METOAAMHU JI0Ka3aTeNbCTB, AITOPUTMAMH PEILICHUs 3a7ad, yMeHHe (POpMyIupoBaTh OIpeesICHHS,
AKCHUOMBI M TEOPEMBI, PUMEHATh WX, MPOBOJUTH JOKA3aTEIbHBIE PACCYKJEHUS B XOAE pEUICHUs
3aJjau» OTHOCUTCS KO BCeM y4eOHBIM KypcaM, a (GopMUpOBaHHE JIOTHYECKUX YMEHUH pacnpenenseTcs
10 BCEM TojilaM 00ydYeHHsI Ha YPOBHE cpeaHero oomero oopazoanus. B coorserctBun ¢ ®I'OC COO
MaTeMaTHKa SIBIISETCS 00s3aTeIbHOMIUCIUIUINHON Ha TAaHHOM YpOBHE oOpa3zoBanus. [Iporpammoii mo
MaTeMaTHKe MpeaycMaTpUBaeTCs H3ydeHue y4eOHOM mucHuminHbl «MareMaTuka» B paMKax TpEX
y4eOHBIX KypCOB: «AureOpa ¥ Hadaja MaTeMaTW4ecKoro aHanmsa», «l'eomerpus», «BeposSTHOCTD H
cratuctuka». dopmupoBaHHE JIOTMUECKMX YMEHUN OCYIIECTBISETCS HA MPOTSKEHUU BCEX JIET
oOydeHHss Ha YpOBHE CpeIHEero oOImero oOpa3oBaHMs, a O3JIEMEHTHl JIOTHMKH BKJIIOYAIOTCS B
CoJIep>KaHue BCEX HA3BAHHBIX BBIIIE YUEOHBIX KYPCOB.



IInanupyemMsble pe3yJbTaThbl 0CBOCHHUS Y4eOHOM AUCHUIINHBI

WN3ydyeHne MaTeMaTHKM Ha YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs HAaIpaBIEHO Ha

JNOCTUKEHHE OOYYalOIMMUCS JIMYHOCTHBIX, METAlpeIMETHBIX M MpPeIMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaTOB OCBOCHMS YU€OHOM TUCIUIUINHBI.

JIN4HOCTHBIE Pe3yJbTAThI
B pesynbprare wu3yueHus MaTeMaTUKM Ha YpOBHE CpelHero obmero oOpa3oBaHUs Yy

oOyyarorerocst 0yyT c()opMHUPOBAHBI CIECIYIONINE JHUYHOCTHBIE Pe3yJbTAThI:

1)

2)

3)

4)

5)

6)

7)

8)

2PaxcOancKo2o 80CnUmMaHuA:cPOPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMH OOydYarolmerocss Kak
AKTUBHOTO M OTBETCTBEHHOT'O WICHA POCCHUUCKOTO OOIIECTBA, MPEJCTABICHUE O MAaTEMATHUECKUX
OCHOBax (hYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYp, SIBJICHUMN, MPOIEYp IPaskJaHCKOro o0LIecTBa
(BBIOOpPBI, OMPOCHI M APYroe), yMEHUE B3aUMOJCHCTBOBATH C COIMATBHBIMH HWHCTUTYTaMH B
COOTBETCTBHUH C UX (PYHKIMSIMHU U Ha3HAUYCHUEM;

nampuomuueckozo gocnumanus: cHOPMUPOBAHHOCTh POCCHIICKON TPaKIAHCKON UIECHTHYHOCTH,
YBaXEHUS K MPOLUIOMY M HACTOAIIEMY POCCHICKONM MaTeMaTHKH, LIEHHOCTHOE OTHOILIECHHE K
JIOCTUKEHHSIM POCCHUICKMX MAaT€MaTUKOB U POCCUMCKON MATEMAaTUYECKOM LIKOJIbI, HCIIOJIb30BAHUE
ATUX JOCTUKEHHUM B IPYTHX HayKax, TEXHOJIOTHUSAX, chepax SKOHOMHUKH;

0YX06HO-HPABCMEEHHO20 60CNUMAHUA: OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCHUHCKOr0 HAapoAa,
c(OpPMUPOBAHHOCTh ~ HPABCTBEHHOTO  CO3HAHUS, JTHUYECKOTO IMOBEACHHUSA, CBSI3aHHOTO C
MPAKTUYECKUM MPUMEHEHHEM JTOCTUKEHUN HAYKHU U JESITEIbHOCThIO YYEHOTO, OCO3HAHHUE JTUYHOTO
BKJIaJ]a B IOCTPOEHUE YCTOMYUBOTO OyAyIIEro;

ICMEmMu4YecKo20 GOCHUMAHUA: HCTETUYECKOE OTHOUIEHHWE K MHUpPY, BKIIOYAs JCTETUKY
MaTEeMaTHYECKUX 3aKOHOMEpPHOCTEH, O0BEKTOB, 3a/1a4, PEIICHUN, PacCyXIeHUH, BOCIIPUIMYHUBOCTh
K MaTEMAaTUYECKUM aCIIeKTaM Pa3JIMYHbIX BUJ0B UCKYCCTBA;

duzuueckozo socnumanusa: chopMHUPOBAaHHOCT, YMEHUS MPUMEHSATh MaTeMaTHYECKHE 3HAHUS B
WHTEpecax 3/I0pOBOr0 M 0e30macHOro o0Opasza >KU3HHU, OTBETCTBEHHOE OTHOIICHHUE K CBOEMY
3I0pOBBIO (340POBOE MHUTAaHUE, COATAHCHUPOBAHHBIM PEXKUM 3aHATHM M OTIbIXa, peryispHas
¢u3nueckas aKTUBHOCTb), (DU3MUECKOE COBEPIIEHCTBOBAHME TMpPU 3aHATUSAX CIIOPTUBHO-
03JI0POBUTEIIBHON JIEATENBLHOCTBIO;

mpy006020 60cnumanus: TOTOBHOCTb K TPYAY, OCO3HAHUE LEHHOCTU TPYIOJIOOUs, UHTEpEC K
pa3nuuHbIM cepam mpodeccCHOHANBHON AESITeIbHOCTH, CBSI3aHHBIM C MaTeMaTUKOW U eé
MPUJIOKEHUSAMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaylied CHeMUaJbHOCTH U
pealn30BbIBaTh COOCTBEHHBIC KU3HEHHBIE MJIaHbl, TOTOBHOCTh ¥ CIIOCOOHOCTh K MAaTEMAaTUYECKOMY
00pa3oBaHMI0O U CaMOOOpPA30BaHUIO HAa TMPOTSIKEHUU BCEM JKM3HU, TOTOBHOCTH K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTEMaTHYECKON HAalIpaBIeHHOCTH;

IKOI02UUECK020 0cnumanus:cHOPMUPOBAHHOCTh  IKOJIOTUYECKOM  KYJIbTYpbl, IOHHMaHUE
BJIMSIHUS COLMAJIbHOOKOHOMMUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOJHONW M COLMAIBHOU CPENbL,
OCO3HaHUE TJIO0ATBHOTO XapaKTepa HJKOJIOTHYECKUX TMpoOJiIeM, OpUEHTalMs Ha MPUMEHEHUE
MaTEeMaTHYeCKUX 3HAHWM JUIS pelieHus 3aJad B o0JacTH OKpYXKaroIlleW Cpelbl, MIIaHUPOBaHUE
MOCTYIKOB M OIIEHKU WX BO3MOKHBIX MOCIEACTBHUM JJIsI OKPYKAOIIEH CPEJIbI;

UEHHOCMmU HAYYHO20 ho3Hanusa: CHOPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pa3BUTUS HAyKH ©  OONIECTBEHHOW TMPAKTUKH, ITOHUMaHUE
MaTEeMaTHYeCKOH HayKu Kak cQepbl YelOBeUYeCKOW MeATeIbHOCTH, JTaloB €€ pa3BUTHS U
3HAYUMOCTU [JI Pa3BUTUA LMBUJIM3AIMW, OBJIAJECHUE S3bIKOM MaTEMAaTHUKA U MAaTE€MaTUYECKOM
KyJIbTYpOH Kak CpEACTBOM IO3HAHUS MHpPA, TOTOBHOCTb OCYIIECTBIATH NPOEKTHYIO U
HCCIIEIOBATENIbCKYIO IEATEIbHOCTh MHIUBUAYAJIbHO U B TPYIIIIE.

MeranpeameTHsblie pe3yabTaThl
B pesymnbraTre OCBOEHHMs MporpamMMmbl IO MaTeMaTHKE Ha YpPOBHE OCHOBHOTO OOIIEro

oOpazoBaHust y oOyudaromerocs OyAayT cQOpMHUPOBaHbI  MeETalpeIMETHBbIE  pEe3yNbTaThl,
XapaKTepU3YIOIUECs OBJIAJICHUEM YHHUBEPCAJIbHBIMU MO03HABATEJIbHBIMU JeHCTBUSMH,



yHI/IBepCEUIBHBIMI/I KOMMyHI/IKaTI/IBHBIMI/I I[ef/'ICTBH}IMH nu yHI/IBepcaHBHI:IMI/I peFYHﬂTI/IBHLIMI/I
nevictBusimu. [lo3HaBaTenbHBIC YHUBEPCATbHBIE YUeOHBIC JACUCTBUSI ba3oBbIe JIOTMYECKHE NCUCTBUS:
BBIABJIIATE H XapaKTepI/ISOBaTB CYH_IGCTBGHHBIC HpI/I3HaKI/I MAaTEMAaTUYCCKUX OG’LCKTOB, HOHSITHfI,
OTHOIIEHUH MEXIy TOHATHSAMHU, (POPMYIHpOBATH OMNpPEACICHUsS TIOHATHH, YyCTaHaBIMBAaTh
CYIIECTBEHHBIN NpU3HAK KJIacCH(PUKALMU, OCHOBAaHUS aisi OOOOIIEHUS M CpaBHEHHUS, KPUTEPUU
MPOBOJIMMOTO  aHAIMW3a; BOCHpPHHHMATh, (OpMyIupoBaTh H  TPEOOPa3OBBIBATH  CYXKICHUS:
yTBep[[I/ITeJILHBIC nu OTpI/II_IaTCJIbHBIe, CAUHHUYHBIC, YaCTHBIC U 06]]_[1/16, yCHOBHBIe; BBIABJIIATDH
MaTeMaTHYeCKHEe 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MPOTHUBOPEUHs B akTax, JaHHBIX, HAOIIOACHHIX
U YTBEPKICHUAX, IPeNIararb KPUTEPUHN Ul BBIABICHHS 3aKOHOMEPHOCTEH U IIPOTUBOPEUMIL; JEIaTh
BBIBOJIBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX W HWHIYKTHBHBIX YMO3aKIIOUCHUH,
YMO3aKJIIOUEHUH 10 aHAJIOTUH;

OcBoenue  y4eOHOH  JUCHUIUIMHBI  crocoOCTBYyeT  (OPMHUPOBaHMIO  OOMUMX U
poeCCHOHATIBHBIX KOMIIETEHIIU:

OK 01. Beoibupare cnocoObl pemieHHs 3agad  IpOQPECCHOHATBHON  JIEATEIbHOCTH
IPUMEHUTEBHO K PA3JIMUYHBIM KOHTEKCTaM;

OK 02. Hcnonp3oBaTh COBPEMEHHBIE CpEICTBA TOWCKA, aHajiW3a W HWHTEPHpPETANN
uHbopManuu M HMHGOPMAIMOHHBIE TEXHOJIOTUM IS BBIIOJIHEHUS 3a1ad MpodhecCHOHAIbHOM
NeSITENIbHOCTH;

OK 03. IlnanupoBaTh M peanu30BbIBaTh COOCTBEHHOE NPO(ECCHOHAIBHOE U JIMYHOCTHOE
pa3BUTHE, MPEANPUHUMATEIBCKYIO JICATEIBHOCTD B TPOPECCHOHATBHON chepe, NCIOIb30BaTh 3HAHHS
10 IPAaBOBOM M (PMHAHCOBOI IPAMOTHOCTHU B PA3JIMUHBIX )KU3HEHHBIX CUTYalMX;

OK 04. DddexTrBHO B3aNMOACHCTBOBATH U padOTATh B KOJUIEKTHBE U KOMAH/IE;

OK 05. Ocy1iecTBiATh YyCTHYIO U MHCbMEHHYI0 KOMMYHHKAIMIO HAa TOCYIapCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEN COIMAIBHOTO U KYJIbTYPHOTO KOHTEKCTA;

OK 06. IIposBasATh Tpa’kAaHCKO-NIATPUOTHUYECKYIO MO3ULMIO, TEMOHCTPUPOBATh OCO3HAHHOE
[IOBE/ICHUE HA OCHOBE TPAJULIMOHHBIX POCCUNCKUX yXOBHO-HPaBCTBEHHBIX LIECHHOCTEH, B TOM 4MCIIE
C Y4€TOM rapMOHHU3ALUU MEKHAIIMOHAJIBHBIX U MEXPEIUTHO3HBIX OTHOLIEHUH, IPUMEHATh CTaHIapTh
AHTUKOPPYNIIMOHHOIO NIOBE/ICHUS;

OK 07. CozelicTBOBaTh COXpAaHEHHIO OKPYXKAIOLIEH cpelibl, pecypcocOepekeHUI0, MPUMEHSTh
3HAaHUA 00 U3MEHEHUU KIUMaTa, MPUHIHUIBI OEpeXINBOro MPOU3BOICTBA, 3P(HEKTUBHO NEHCTBOBATH B
Ype3BbIUANHBIX CUTYAIMIX;

OK 08. Hcmonmp3oBaTh cpeAcTBa (PU3UYECKOW KYIbTYPHI UISI COXPAHEHHUS M YKpETUICHHS
3JI0pOBbsI B Ipoliecce NMPOECCHOHATBHON AEATENILHOCTH M TOAJEpXKaHUS HEO0O0XOAUMOIO YpPOBHS
(bu3nYecKoil MOArOTOBIEHHOCTH;

OK 09. Ilomp3oBaTbcs Npo(ecCHOHANBHOM JOKyMEHTalMell Ha TOCyJapCTBEHHOM U
MHOCTPAHHOM SI3bIKaX.



CIIO u ®I'0OC COO K pe3yabraTam 0CBOeHHS 00pa30BaTeJIbHOI IPOrpaMMbl B paspe3e yu4eOHOM AW CUMIIIMHBI

Ilanupyemble pe3yabTaThl 00yUeHUs

K pa3JIMYHbIM
KOHTCKCTaM

- UHTEpEC K pa3IMYHbIM cepam
npodeccHoHaIbHON AEATEILHOCTH,
OBnaneHne  yHUBEPCAJIbHBIMU
IIO3HABATEIbHBIMU JICHCTBUSAMU:

a) 0a30BBIC JTOTUUECKHUE TICUCTBUS:
- caMoCTOATeNbHO  (OpPMYNIHpPOBaTH U
aKTyaJIH3MpOBaTh MPOOIIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHaBIIMBATh CYIIECTBEHHBIN NMPH3HAK WU
OCHOBaHHUS JUI CPaBHEHUS, KiacCUPUKALUU U
00001eHMS,

- OINpeNeNsATh LEeIH MAEATENbHOCTH, 3a/1aBaTh
napaMeTpsl U KPUTEPUH UX JTOCTHKCHHUS,

- BBISIBJIATH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B
paccMaTpUBAEMBIX SBIICHHSX;

- BHOCHUTh KOPPEKTHBBI B JI€ATEIBHOCTB,
OIICHUBATh COOTBETCTBHE PE3YJIbTATOB IIEISIM,
OLIEHUBATh PUCKH MOCIEICTBUH IEATEITbHOCTH;
- pa3BUBaTh KPEAaTUBHOE MBIIUICHUE TIPU
pELICHUH KU3HEHHBIX MpodiIeM

yu4eOHBIMHU

O01mme
KOMIIETeHIINH
OMITETEHIL JIMYHOCTHBIE U MeTAa NMpeIMeTHbIEe IIpeameTHbIE
OK 01 - TOTOBHOCTHh K pr,[[y, OCO3HAaHHUEC ILCHHOCTH | -BJIaACTh METOAAMHU JOKAa3aTCIIbCTB, aJII‘OpI/ITMaMI/I pemeHI/m 3a4a4, YMeHI/Ie
Bri6upath MacTepcTBa, TpyAoJtooue; (bopMyIUPOBaTh ONPEIACICHUS, aKCHOMBI H TEOPEMBI, TPUMEHSATH HX,
CHOCO6BI - TOTOBHOCTbH K aKTHBHOfI JCATCIIBHOCTHU HpOBOI[I/ITL JOKA3aTCIIBHBIC paccyxc;[eHmI B X0I€ peH_IeHI/ISI 3ajJad,
[PEIICHUS 33/1a4 | TEXHOJIOTHYECKOM U COLIMAJILHOM | - yMETh ONEPUPOBATH MOHSATUSIMU: CTETICHb YHCIIA, IOTapU(M Uncia; yMEHUE
HpO(l)GCCI/IOHaJII)H HaHpaBJIGHHOCTI/I, CHOCO6HOCTI) I/IHI/IIII/II/IpOBaTB, BBITIIOJIHATH BBIYUCIICHUC 3Ha‘~ICHI/II71 n Hp606pa3OBaHI/I$I BI)Ipa)KeHI/If/'I Cco
011 IeITEIbHOCTH| IJITAaHUPOBATh W CAMOCTOSTEIBLHO BBIMIOIHATH | CTEIICHIMH U JIorapudmamu, IpeoOpa3zoBaHus IPOoOHO-PAIIMOHATBLHBIX
HpHMeHI/ITeJILHO TaKyIO ACATCIIbHOCTD, Bblpa)KCHHﬁ;

- YMETh OIEPUPOBATH MOHATHIMHU: PALlMOHATBHEIE, UPPAIMOHATIHHBIE,
HoKa3aTesbHbIC, CTEINEHHBIE, JIorapu(MUIecKue, TPUrOHOMETPUYECKUE
yYpaBHEHHSI 1 HEPABEHCTBA, MX CHCTEMBI;

- YMETh OIIEPUPOBATH MOHATHAMMU: (PYHKIMS, HEpephIBHAS () YHKIIMS,
MIPOM3BOJIHAS, IEPBOOOPA3HAS, ONPEICIIEHHBI HHTETPAIT; yMETh HAXOIUTh
MIPOM3BOJIHBIE AJIEMEHTAPHBIX (DYHKIMH, UCIIOIB3Ysl CIIPABOYHbIE MaTepHAaIbI;
HCCIIEIOBATh B MPOCTEUIIHX CITydasX (YHKIIMA HA MOHOTOHHOCTb, HAXOJUTh
HauOOJIbIINE U HAUMEHbIINE 3HaYeHUs (DYHKIMIA; CTPOUTH TpapUKH
MHOTOWIEHOB C UCIIOJIb30BaHNEM allapara MaTeMaTHYECKOTO aHAJIH3a;
IPUMEHSTH TPOU3BOAHYIO IPU PEIICHUH 3a/1a4 Ha IBU)KEHUE; PEeIIaTh
NPAaKTUKO-OPUEHTHPOBAHHBIC 3a7]a4l Ha HAHOOJbIINE M HANMEHBIIIHE
3HA4YEHUs1, HA HAXOXKJCHUE MyTH, CKOPOCTU U YCKOPEHHS,

- YMETh ONIEPUPOBATH MOHATHIMU: PAllMOHANbHAs (QYHKINS, TTOKAa3aTeIbHAS
¢byHKLuMs, cTeneHHas QyHKIMs, Jorapupmuueckas QyHKIus,
TpUTrOHOMETpHUeckue QyHKIUHU, 0OpaTHbIe PYHKINN; YMEHUE CTPOUTh
rpaduKy U3y4eHHBIX (YHKINH, UCTIONB30BaTh I'paMKU MPU U3YUEHUHU
MPOIIECCOB M 3aBUCUMOCTEH, IPH PEUICHNH 3a/1a4 U3 IPYTUX YIeOHBIX
IPEMETOB U 33Ja4 U3 PEaNbHOM KU3HH; BBIpaXaTh (opMyIaMu
3aBHCUMOCTH MEX/y BETUINHAMH,

- YMETh pelIaTh TEKCTOBBIE 337a4l pa3HbIX TUIIOB (B TOM YHUCIIE Ha




0) 6a30BBIC UCCIIEIOBATEIILCKHE JICHCTBUS:

- BJIAJIETh HaBbIKAMU yueOHo-
HCCIIEI0BATEIbCKON u MIPOEKTHOM
NeSITeNbHOCTH, HaBbIKAMHU paspelieHus
npo0Jem;

- BBIABJIATH IIPUYUHHO-CIICICTBEHHBIC CBS3U U
aKTyaJIu3UpoBaTh 3aJaudy, BbIIBUTaTh TMIIOTE3Y
€¢ peUICHMs, HaxOIUTb AapryMEHThl UL
JI0KAa3aTeNNbCTBA CBOUX YTBEPXK/IECHUH, 33]1aBaTh
napaMeTpsl U KPUTEPUU PELICHMUS;

- QHAJIM3UPOBATH MOJIYYCHHbIE B X0JI€ PELICHUS
3aJ]a4l pe3ysbTaTbl, KpUTUYECKH OLICHUBATh UX
JIOCTOBEPHOCTb, NPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCJIOBUSIX;

-- YMETb MIEPEHOCUTh 3HAHUS B
[IO3HABATEJIBHYI0 M HPAaKTUYECKyK 00JacTu
KU3HEJCATENIbHOCTH;

- YMETb MHTEIPUpPOBAaTh 3HAHUS M3 PA3HBIX
MPEAMETHBIX 00JIaCTel;

- BBIABUTaTb HOBBIE HWJEH, IpelaraTh
OpPUTHHAJIbHBIE [TOAXO0/IbI U PEILICHUS;

U CIIOCOOHOCTH UX UCHOJIb30BAHUS B
ITO3HABATEJILHON U COLUAIbHON IPAKTUKE

MPOIICHTHI, JOJIM U YaCTH, Ha JBMKEHHUE, Pa0OTy, CTOMMOCTh TOBAapOB H
YCIIYT, HaJIOTH, 3aa4 U3 00JIaCTH yIpPaBJICHUS JTMYHBIMHA U CEMEHHBIMU
(uHaHCAMM); COCTABJIATH BHIPAXKEHUS, YpaBHEHHsI, HEPABEHCTBA U MX
CHCTEMBI I10 YCJIOBHIO 3a/1a4H, UCCIIEI0BATh MTOJYYSHHOE PEIICHHUE H
OLIGHUBATh MPABIONOA0OHOCTb PE3YIIbTATOB;

- YMETb ONEPUPOBATh NOHATHUAMU: CpeaHee apudMeTHIecKoe, MeJraHa,
HanOoJIbIIIee M HAMMEHbIIIEE 3HAYCHHUs, pa3Max, AUCIIEPCHUs], CTAaHIapPTHOE
OTKJIOHEHHE YHCIIOBOTO HA0OPa; yMETh U3BJIEKATh, MHTEPIIPETHPOBATH
uH(pOpMaIKIO, IPEACTABICHHYIO B TaOJIHIIaX, HA IUarpaMMmax, rpadukax,
OTPaXXAIOLIYIO CBOMCTBA PEabHBIX MPOIECCOB U SIBJICHUH; MIPEICTABIAThH
MH(OPMALIKIO ¢ TOMOUIbIO TaOJIHUI] U JUarpamMm; UCCe10BaTh
CTaTHCTUYECKHE JaHHBIC, B TOM YHCIIE C IPUMEHEHUEM Ipadudeckux
METOOB U 3JICKTPOHHBIX CPE/ICTB;

- YMETbh ONEPUPOBATh NOHATHUSAMU: CIIyYaiHBIN OIIBIT U CIIy4ailHOE COObITHE,
BEPOSITHOCTH CITYYallHOTO COOBITHS; YMEHHE BBIUUCIIATH BEPOSITHOCTD C
UCIIOJIb30BaHUEM TpaUIecKuX METOIOB; MPUMEHATH (POPMYIIBI CIIOKEHHS U
YMHOXKEHUS BEPOSITHOCTEH, KOMOMHATOPHBIE (PaKTHI ¥ (HOPMYIIBI IpH
pELICHUH 33/]]a4; OLICHUBATh BEPOSATHOCTH PEAIBHBIX COOBITHI; 3HAKOMCTBO
CO CITy4aifHBIMU BEITMYMHAMHE;, YMEHUE TIPUBOIUTH MPUMEPHI TIPOSIBIICHUS
3aKOHa OOJIBIINX YKCE B IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX;

- YMETh ONEPUPOBATH MOHATHIMHU: TOUYKA, MIPSIMast, TUIOCKOCTH,
IPOCTPAHCTBO, IBYIPAaHHBIN Yo, CKPELIUBAIOIIUECS MPSMBbIE,
NapajuIeIbHOCTh M MEPIIEHANKYIISIPHOCTD MPSMBIX U TUIOCKOCTEH, yroi
MEXY IPSAMBIMHU, YTOJI MEXY MPSIMOH U MJIIOCKOCTBIO, YTOJI MEXY
TUTOCKOCTSIMH, PACCTOSIHHE OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE MEXTY
HPSMBIMH, PACCTOSTHUE MEX]Ty TUIOCKOCTSAMH; YMEHHE UCTIO0Ib30BaTh MPU
peleHnH 33249 N3y4eHHbIe (PaKThl U TEOPEMBI IUTAHUMETPUH; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOLIETO MUPA;

- YMETh OIEPUPOBATH MOHATHSIMH: MHOTOTPaHHHK, CEYeHUE MHOTOTPAaHHUKA,
KyO, mapajuienenumes, npusma, nupamuaa, Gurypa u noBepxXHoCThb
BpaIeHHS, IIMIINH/IP, KOHYC, map, cepa, cedeHus: GUrypsl BpamieHHs,
IUIOCKOCTB, Kacarolasicst chepbl, HIMIMHIPA, KOHYCA, IJI0LIa/(b TOBEPXHOCTH
MUPaMHU/JIbI, IPU3MBL, KOHYCA, IIMJIMHIPA, TUIOIAb chepbl, 00beM Kyoa,
IPSMOYTOJIBHOTO Mapajuiesenunesia, MMpaMu/Ibl, TPU3MBIL, IIHUIHHIPA,
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KOHYCa, [I1apa; yMeHHEe N300pa’kaTh MHOTOTPAHHUKHU M TOBEPXHOCTH
BPALLEHUS, UX CEUEHHs OT PYKHU, C IOMOILBIO YEPTEKHBIX MHCTPYMEHTOB U
AIIEKTPOHHBIX CPEJICTB; YMEHHE PACIIO3HABATH CHMMETPHUIO B IPOCTPAHCTBE;
YMEHHUE pacro3HaBaTh NPaBUIIbHbIE MHOIOI'PaHHUKH;

- YMETh OIIEPUPOBATH MOHATHIMHU: ABMKEHHE B IPOCTPAHCTBE, MTOA0OHbIE
(burypsl B IpoCTpaHCTBE; UCIOJIb30BaTh OTHOLIEHUE IIOMAAeH
MOBEPXHOCTEH 1 00BEMOB TOJOOHBIX (DPUTYp TIPU PELICHUH 3a7ad;

- YMETh BBIYHUCIATh T€OMETPUYECKHUE BEIMYMHBI (IJIMHA, Yrojl, IUI0Iab,
00BbeM, TUIOMIAAb MOBEPXHOCTH ), UCHIOJB3Ys U3YUYEeHHBIEC (JOPMYIIBI U METOIBI;
- YMETh OIEPUPOBAThH MOHATHIMHU: IPSIMOYTOJIbHAs CCTeMa KOOPHMHAT,
KOOPJWHATHI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKATSIPHOE
IPOMU3BEACHUE, YTOJl MEKIY BEKTOPaMU, CyMMa BEKTOPOB, IPOU3BEICHHUE
BEKTOpa Ha YHUCJI0; HAXOIUTH C TOMOIIBIO U3YYEHHBIX (HOPMYIT KOOPAHMHATHI
CepeIMHbI OTPE3Ka, PACCTOSHUE MEXy IByMs TOUKaMHU;

- YMETh BBIOMPATh MOAXOSAIINN H3yYSHHBII METO/I TS PEIICHHS 314U,
pacrio3HaBaTh MaTeMaTH4ecKue (akThl 1 MaTEMaTUYECKHE MOJIENIN B
MPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX, B HICKYCCTBE; YMEHUE PHUBOIUTH
IPUMEPbl MATEMATUYECKUX OTKPBITHH POCCUICKON 1 MUPOBOI
MaTeMaTUYECKON HAyKH.

- YMETh OIIEPUPOBAThH MOHATHIMHU: OINpe/ieIeHne, akCHOMa, TeopeMa,
CJIEZICTBHE, CBOMCTBO, MPU3HAK, T0KA3aTEILCTBO, PABHOCUIIbHEIC
(bopMynMpOBKH; yMeHHE (HOPMYIUPOBATE OOPAaTHOE U MIPOTUBOIIOIOKHOE
YTBEp)KJIEHHE, IPUBOAUTH PUMEPHI U KOHTPIIPHMEPHI, HCIIOIB30BaTh METO/
MaTeMaTHYeCKOM MHAYKIIUH; IPOBOAUTE JI0Ka3aTeIbHbIE PACCYXKIEHUS MPH
peIIeHNH 33124, OIEHUBATH JIOTHYECKYIO TPABMIIBHOCTD PACCYKICHUH;

- YMETh OIIEPUPOBATH MOHATHSIMU: MHOXECTBO, [T0JIMHOXECTBO, OTepaliuu
Ha/TI MHOXXECTBaMH; YMEHHE UCTIOIh30BATh TEOPETUKO-MHOKECTBEHHBIN
anmnapar JJisl OlMCaHUs pealbHbBIX MPOIECCOB U ABJICHUMN NP pEIIeHUH
3aj7a4, B TOM YHCJIE U3 PYTUX YIeOHBIX MPEIMETOB;

- YMETh OIIEPUPOBAThH MOHATHIMU: Tpad, CBA3HBIHN rpad, 1epeBo, LUK, rpad
Ha IJIOCKOCTH; YMEHUE 3a/1aBaTh U OMHCHIBATH TPadbl pa3IHIHBIMA
croco0amu; UCIOIB30BaTh Ipadbl IPU PELICHUH 3a/1a4;

- YMETh CBOOOJTHO ONIEPUPOBATH TIOHSATHIMHU: COYETaHUE, IEPECTAHOBKA,
YHCII0 COYETAaHUM, YMCII0 epecTaHoBOK; OMHOM HbloToHa; ymeHue
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IPUMEHATh KOMOMHATOPHBIE (DAKTHI U PACCYKACHUS IS pEIIeHUs 3a/1a4;
-yMETb ONEPUPOBATH NOHATUSAMU: HaTYpPaJIbHOE YUCIIO, LIEI0E YUCIIO0, OCTATOK
10 MOAYJIO, PAllMOHAIBHOE YUCIIO, UPPALIMOHATIBHOE YHCIIO, MHOXKECTBA
HaTypalbHbIX, LIEJIbIX, PALIUOHATIBHBIX, AEHCTBUTEIbHBIX YHCEN; YMEHUE
MCTIOJIb30BATh MPU3HAKHU JCTMMOCTH, HAUMEHBIINI 00Ul 1eNnuTeNb 1
HauMeHblIee o0lIee KpaTHoe, allrOpUTM EBKiIna IpH peleHnn 3aaay;
3HAaKOMCTBO C Pa3JIMYHBIMH MTO3UIIMOHHBIMHA CUCTEMaMH CUHCIICHHS,

- YMETb CBOOOJHO ONIEPUPOBATH MOHATHAMMU: CTENEHB C LIEJIbIM I10Ka3aTelleM,
KOpEHb HATypaJIbHOW CTETIeHH, CTENICHb C PAal[MOHAIILHBIM MTOKA3aTeJIeM,
CTEIEHb C JeHCTBUTENIbHBIM (BEILIECTBEHHBIM) MIOKA3aTeNeM, Jiorapuhm
YHCia, CHHYC, KOCHHYC M TAaHT€HC MTPOU3BOJIBHOTO YHCIIA;

- YMETh OIIEPUPOBATH MOHATHIMMU: TOKAECTBO, TOKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMAa yPaBHEHUN U
HEPaBEHCTB, PABHOCUJILHOCTh YPAaBHEHUI, HEPABEHCTB U CUCTEM,
panroHaIbHbBIE, HPPAlOHAIEHBIC, IOKA3aTENIbHBIC, CTEIICHHBIE,
JorapupMHUECcKue, TPUTOHOMETPUYECKHE YPAaBHEHHsI, HEPABEHCTBA U
CHCTEMBI; YMEHHUE peIlIaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI C TIOMOIIBIO
pa3IMYHbIX IPUEMOB; pelllaTh YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C
napamMeTpoM; MPUMEHSITh YpaBHEHH, HEPABEHCTBA, UX CUCTEMBI IS
pelIeHHsl MaTeMaTHYeCKUX 3a/1a4 U 3aj1a4 U3 pa3IMyHbIX 00jJacTell HayKu U
peanbHOU KHU3HH;

-yMeTb CBOOOJIHO ONEPHPOBATh MOHATUAMMU: rpaduk GyHKIIMH, OOpaTHas
GyHKIMS, KOMIIO3ULINA QyHKIUH, THHENHHas QYHKIIHS, KBaApaTUYHAS
byHKLUsA, cTeneHHas QYHKIMS ¢ IeJbIM IIoKa3aTeneM, TPUrOHOMETPHUIECKUe
GyHKIIMHM, 00paTHBIE TPUTOHOMETpUUYECKUEe (PYHKIUY, IOKa3aTebHas U
norapupmuyueckas yHKIUU; YMEHHE CTPOUTh I'papuKu PyHKIU,
BBITNIOJHATH NpeoOpa3zoBaHus TpaduKoB (yHKIHII;

YMEHHUE MCI0JIb30BaTh rpaduku QyHKIMNA 11 U3y4eHUs ITPOLIECCOB U
3aBHCUMOCTEH MPH PEIICHUH 3a]1a4 U3 APYTUX YIEOHBIX IIPEIMETOB U U3
peanbHOM JKU3HU; BBIpakaTh (POPMyJIaMU 3aBUCUMOCTH MEX/y BETUYMHAMU;
YMEHHE CBOOOHO OMIEPUPOBATH MOHITHAMHU: YETHOCTH (PYHKITUH,
HNEPUOIMYHOCTD (DYHKIIMU, OTPAaHUUYEHHOCTH (DYHKIIMH, MOHOTOHHOCTb
GbyHKINH, SKCTpeMyM (DyHKIIHMH, HanOoJblllee 1 HAMMEHbIIIee 3HaUeHUs
(GYyHKLIMU Ha IPOMEKYTKE; YMEHUE MPOBOAUTD UCCIIeI0BaHUE (DYHKIIUH;
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YMEHHUE HCII0JIb30BaTh CBOICTBA U rpaduku GYHKIMIA 11 peLIeHUs
ypaBHEHUI, HEPABEHCTB U 3a]a4 C apaMeTpaMu; U300pakaTh Ha
KOOPJHMHATHOM IIJIOCKOCTH MHOKECTBA PEIICHUN YPAaBHEHM, HEPABEHCTB U
UX CHUCTEM;

- YMETh CBOOOJTHO ONEPUPOBATH MOHATHIMHU: MOCIEI0BATEIBHOCTD,
apudmeTrnyeckas mporpeccusi, reoMeTpuieckas mporpeccusi, 6eCKOHEUHO
yOBIBaroIIasi reOMETpUYECKasi MPOrPECCHs; YMEHHUE 33/1aBaTh
MOCJIEI0BATEIHHOCTH, B TOM YHCJIE C IOMOIIBI0 PEKYPPEHTHBIX (POpMYyIT;

- YMETh OIEPUPOBATH MOHATHIMU: HEMPEPHIBHOCTD (PYHKIHH, ACUMIITOTHI
rpaduka QyHKINU, IEpBas U BTOpasi MPOU3BOIHAS (PYHKIIHH,
TCOMETPHUYCCKUN U PU3NICCKUIN CMBICI IPOU3BOIHOM, TIEPBOOOpA3HAs,
OTpeeNIeHHBIN UHTErpat;, yMEHIUE HaAXOAUTh ACUMITOTHI rpaduka QyHKINH;
YMEHHE BBIYUCIIATH IPOU3BOHBIE CYMMBI, IPOU3BEACHMUSI, YACTHOTO U
KOMIO3UIINH (PYHKIIHIA, HAXOAUTh YpaBHEHHE KacaTelIbHON K rpaduKy
byHKINY,

YMEHHE UCII0JIb30BaTh MPOU3BOIHYIO TSl UCCIEAOBaHUS (DYHKUIUN, AJIs
HaXO0X/ICHNS HAaWIY4Ilero peleHus B IPUKIIaJHbIX, B TOM YHCJE COLIUAJIbHO-
HKOHOMUYECKUX U (PU3MUECKUX 3ajjauax, JUIsl OMPeeIeHUs CKOPOCTH U
YCKOPEHUS; HaXOJUTh IJIOAAN U 00beMBbl (PUTYp C TOMOIIBIO HHTErpaa;
IIPUBOJUTH IIPUMEPBI MATEMATUYECKOTO MOJEIINPOBAHMSI C TIOMOLIBIO
nuddepeHIanbHBIX YPaBHEHU;

- YMETb OIIEPUPOBATH MOHATUAMHU: KOMIUIEKCHOE YHCJIO, CONPSIKEHHbIE
KOMIUIEKCHBIE YHCIIa, MOAYJIb U apIryMEHT KOMILIEKCHOTO uncia, popma
3aIlMCH KOMIUIEKCHBIX Yucell (FeoMeTpuiecKas, TpUrOHOMEeTpuiecKas u
anredpanydeckas); yMeTh IPOU3BOAUTH apu(PMETHUECKUE TEUCTBUS C
KOMIUIEKCHBIMU YK CJIAMU; IPUBOJUTH IIPUMEPHI UCIIOIb30BaHUS
KOMIUIEKCHBIX YHCET,;

- YMETh CBOOOTHO ONEPUPOBATH MOHATHIAMHU: CpeHEe apu(PMETHUECKOE,
MearaHa, Hauobosblllee ¥ HaMMEHbIlIee 3HaYeHUs], pa3Max, JUCIepcus,
CTaH/IapTHOE OTKJIOHEHHE ISl OMCaHUS YNCIIOBBIX JaHHBIX; YMEHUE
UCCIJIEIOBATh CTATUCTUYECKHUE TaHHBIE, B TOM YHCIIE C IPUMEHEHHEM
rpadMUecKuX METOJIOB U 3JEKTPOHHBIX CPEACTB; rpadMuecKu Uccie10BaTh
COBMECTHbIE HAOIIOJEHHSI C TOMOUIBIO AHAarpaMM paccerBaHUs U JTUHEHHON
perpeccuy;
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- YMETh HaXOJIUTh BEPOATHOCTHU COOBITHIA C HCIIOJIb30BAaHHEM I'paprUECKUX
METO/I0B; IPUMEHSTH JUI PELICHUs 3a7a4 (OPMYJIbI CJIOKEHUS U YMHOKECHUS
BEPOSITHOCTEH, OpMYITy OJTHOI BeposTHOCTH, popmyny bepHymy,
KOMOMHATOpHbIE (PaKThI U (POPMYJIbI; OLIEHUBATh BEPOSTHOCTH PEATIbHBIX
COOBITHI; YMEHHE OTIEPUPOBATH MOHATHIMHU: CITydaiiHasi BEJIMUMHA,
pacnpezelieHue BEPOSATHOCTEH, MAaTEMATHYECKOE OXKUAAHNE, TUCTIEPCHUS U
CTaHJAPTHOE OTKJIOHEHHE CITy4aifHOW BEIWYHHBI, (DYHKIIMH pacrpeesieHus 1
IUIOTHOCTH PABHOMEPHOI0, IOKA3aTEIbHOI0 1 HOPMAJIBHOTO PACIIPEIEICHNN;
YMEHHUE UCIIOJIb30BaTh CBOWCTBA U3YUYECHHBIX PACIPEACIICHUN IS PEILICHUS
3ajjay; 3HAKOMCTBO C OHATHUSMM: 3aKOH OOJIBLIMX YHCENl, METO/IbI
BbIOOPOYHBIX MCCIIE0BaHUMN; YMEHNE IPUBOUTH IPUMEPDI IPOSBICHUS
3aKOHa OOJIBIINX YKMCE B IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSAX;

- YMETb CBOOOJIHO ONIEPUPOBATh MOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, INIOCKUH YroJj, IBYTpaHHBIN yroll,
TPEXTPAHHBIM YTOJI, IEPECEKAIOIINECS, IaPAUICIbHBIE U CKPEILINUBAIOIINECS
IpsIMbIE, TAPAJUIEIIBHOCTD U MEPIEHANKYIIPHOCTD IPSAMBIX U IJIOCKOCTEH,
YTOJI MEXAY IPSAMBIMH, YTOJI MEXAY IPSMOM U INIOCKOCTBIO, YIOJI MEXKIY
IUIOCKOCTSIMU; YMEHHE UCIIOJIb30BaTh P PEIICHUH 3a/1a4 U3y4EHHbIE (PAKThI
Y TEOpPEMBbI TUIAHUMETPHUH; YMEHHE OLIEHUBATh pa3Mephbl 0ObEKTOB B
OKPY’KaIOIlleM MUPE;YMEHHE ONEPUPOBATh MOHATUAMU: MHOTOTPAHHHUK,
CE€YEHHE MHOTOT'PaHHHKA, IPABUIIBHBIA MHOTOTPaHHUK, ITPU3Ma, IMPAMHU/IA,
¢durypa 1 moBepxHOCTh BpallleHUs], IMIMHAP, KOHYC, 11ap, cdepa, pa3BepTka
ITOBEPXHOCTH, CEYEHUS KOHYCAa U LIWJIMH]IPA, apauIeJIbHbIE OCU WIIH
OCHOBaHMIO, CEUEHHE 11apa, MIIO0CKOCTh, Kacaromasics chepbl, HUIMHIPA,
KOHYCa; YMEHHE CTPOUThH CEUEHNE MHOTOTpaHHHKA, U300paKaTh
MHOT'OT'PaHHHUKH, (PUTYpbI U TOBEPXHOCTHU BPAILECHUS, UX CEYCHUS, B TOM
YHCJIE C TIOMOILBIO MIEKTPOHHBIX CPEJCTB; YMEHUE IPUMEHATh CBOMCTBA
reoMeTpHUYECKUX (PUTYp, CAMOCTOSATENHHO (POPMYITUPOBATh ONpPEAEICHUS
U3y4aeMbIX (pUryp, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX U MPHU3HAKAX
reoMeTpruecKux (huryp, 000CHOBBIBATh UM OIPOBEPIaTh UX; yMEHHUE
MPOBOANTH KJIacCU(UKALKIO QUTYp TIO Pa3IMYHbIM NPU3HAKAM, BBITIOIHAThH
HE00XO0/IMMBIE IOTIOJTHUTENIbHBIE TOCTPOCHHUS;

- YMETb CBOOOJIHO ONIEPUPOBATh MOHATUSAMU: TUIOIIAL GUTYDPBI, 00bEM
(burypsl, BeJIMYMHA yIJia, PACCTOSHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHHE
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MEXy IPSAMBIMH, PACCTOSTHUE MEXKY IUIOCKOCTSMH, IUIOMIA/b CHEpHl,
TUIOIAb TOBEPXHOCTH MHUPAMHUIBI, IPU3MBI, KOHYCA, IWIHHIPA, 00beM
KyOa, MpsIMOYTOJILHOTO Mapaiesienuea, MupaMuabl, IPU3MbI, HIUIHHIPA,
KOHYCa, [lIapa; YMEHHE HaXOJIUTh OTHOIICHHUE 00BEMOB MOIOOHBIX QHUTYD;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHAMHU: JBIKEHHUE, apalJIeIbHbINA
NEPEHOC, CHMMETPHS Ha TUIOCKOCTH M B TPOCTPAHCTBE, IIOBOPOT,
npeoOpa3oBaHue 1Mo100us, MOAOOHBIE (PUTYPBI; YMEHHE paclio3HABaTh
paBHBIE U IOJOOHBIC PUTYPHI, B TOM YHCIIE B IPUPO/IE, UCKYCCTBE,
apXHUTEKTypE; YMEHHE UCTIOIb30BATh T€OMETPUUYECKIE OTHOIIECHUS, HAXOIUTh
reOMETPUUCCKUE BETMYMHBI (JITTMHA, YTOJI, TUIONIA/lb, 00hEM) IPU PEIICHUH
3a7a4d U3 APYruX YYeOHBIX MPEIMETOB U U3 PEaTbHON )KU3HU;

- yMETh CBOOOTHO OIIEPUPOBATH MOHATHSIMHU: IPSIMOYTOJIbHASI CHCTEMA
KOOPJMHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOPA, CyMMa
BEKTOPOB, IPOU3BEACHUE BEKTOPA HA YUCIIO, PA3JIOKEHHE BEKTOPA 110
0a3ucy, CKaIIpHOe POU3BEICHUE, BEKTOPHOE IPOU3BEICHUE, YOI MEKITY
BEKTOpPaMH; YMEHHE MCIIOJIb30BaTh BEKTOPHBIM U KOOPIUHATHBIA METOJ JIs
pELICHHs TEOMETPUYECKUX 3a/1a4 U 33124 IPYTUX YICOHBIX MTPEIMETOB;
OTIEPHPOBATH MOHATUAMH: MaTpuIa 2X2 u 3X3, ONPEeeITUTE]Ib MATPHUIIHI,
T€OMETPHUECKUI CMBICIT ONIPEICITUTENS;

- YMETh MOJIETUPOBATh PeaJbHbIC CUTYAIlUH Ha S3bIKE MAaTEMATUKH;
COCTaBJIATH BBIPAKEHUS, YPAaBHEHHsI, HEPABEHCTBA U MX CHCTEMBI IO
YCIIOBHIO 3aJ1a4H, UCCIIEI0BATh OCTPOSHHbIE MOJIENIN C HCIIOJIb30BaHUEM
armapara anreOpbl, ”HTEpIPETHPOBAThH MOTYYCHHBIH Pe3yIbTaT; CTPOUTH
MaTeMaTHYeCKUe MOJEIH C IOMOIIBI0 T€OMETPUUECKUX MOHATUI U BEIUYMH,
pemaTh CBS3aHHbBIE C HUMHU TPAaKTUYECKHE 3a7auH; COCTABIIATh
BEPOSTHOCTHYIO MOZIENIb M HHTEPIPETUPOBATh MOJYUEHHBIH pe3yibTar;
pemaTh MPHUKIJIAIHbIEC 33/1a4d CPEACTBAMU MaTEMaTHYECKOTO aHaIN3a, B TOM
YHCIIe COLUATbHO-3KOHOMUYECKOTO U (PU3UYECKOTO XapaKTepa;

- YMEHHUE BBIOMPATh MOIXOSIINI METO IJIsl pEIICHHSI 3a/1a91; TOHUMaHHE
3HAYMMOCTH MaT€MaTHKH B U3Y4E€HUH NPUPOIHBIX U OOIIECTBEHHBIX
MPOIIECCOB U SIBJICHUI; yMEHHE PAacIlO3HABATH MPOSBICHUE 3aKOHOB
MaTeMaTHKHU B UCKYCCTBE, YMEHHUE NMPUBOJUTH IPUMEPHI MaTEMAaTHYECKUX
OTKPBITHI POCCUICKON U MUPOBOW MAaTEMATHYECKOW HAYKH
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OK 02
Hcnons3zoBa
Th
COBpPEMEHHBI
€ CcpeacTBa
MOKCKa,
aHamM3za U
UHTEpIIpeTa
117011
nHpopManu
u, "
nHpopMmanu
OHHBIE
TEXHOJIOTUU
JUISt
BBITIOJTHEHU S
3ama4
npodeccuoH
aJbHOU
JEeSITENbHOCT
"

B o0nactu IeHHOCTH HAYYHOTO MMO3HAHMS:
-c(hOpMUPOBAHHOCTb MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
pa3sBUTHsL HAyKd W OOLIECTBEHHON IPAKTHUKH,
OCHOBaHHOT'O Ha Jajiore KYJIbTYD,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B
HOJIUKYJIBTYPHOM MHPE;

- COBEpPILECHCTBOBAHHE A3BIKOBOM U
YUTATEIbCKOM  KyJIbTYphl  KaK  CpeACTBa
B3aUMOJICHCTBUSA MEXAY JIOAbMU M IIO3HAHUS
MUDA;

- OCO3HaHME ILIECHHOCTU HAayYHOMW JIEATEeNIbHOCTH,

FOTOBHOCTb  OCYWIECTBIIATh  INPOEKTHYI0 U
UCCIIEN0BATEIBLCKYIO NEeATEIbHOCTD
WHJVBHIYAJIbHO U B IPYIIIIE.

OBnajgeHue  yHHUBEPCAJIbHBIMH  y4eOHBIMU

MO03HABATEIILHBIMU JICHCTBUSAMMU:

B) pabota ¢ uHpopMaIuei:

- BIIQJICTh HABBIKAMHU TIOTy4YEHUS WHQPOPMAIUH
U3 UCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSTEIILHO

OCYILECTBIISATh MTOUCK, aHau3,
CUCTEMATH3ALNIO " MHTEPIPETALINIO
uH(pOpMallM pa3IUYHbIX BUIAOB U  (Qopm
IIPEJICTaBIICHHUS,

- co3/aBaTh TEKCThl B Pa3IMUHBIX (opMmaTax C
y4eTOM Ha3HaueHus MH(POpMaluu M LeJIeBOH
ayIUTOpUH, BbIOMpas ONTUMAJIbHYIO (GOopMy
IIPEJICTaBJICHNS U BU3YyaIU3alH;

- OLEHUBATh JOCTOBEPHOCTb, JEITMTHUMHOCTb
uHpOpMalIUK, €€ COOTBETCTBHE IPAaBOBBIM U
MOpaTbHO-ITHUYECKUM HOpPMaM;

- MCIIOJIb30BaTh CPEACTBAa MH(OPMAIIMOHHBIX U
KOMMYHHKAI[UOHHBIX TEXHOJIOTUH B pELIEHUU
KOIHUTHBHBIX, KOMMYHHUKaTHUBHBIX u

- YMETh ONEPHPOBATH MOHATHAMH: pallMOHATbHAs (YHKIHSA, NOKa3aTelbHas]
byHKIIHS, CTEeIeHHas byHKIIHS, norapupmMuIecKas byHKIMS,
TPUTOHOMETpHUYECKHE (QYHKUIMHU, OOpaTHbIe (YHKIHMH; YMEHHE CTPOUTH
rpaguky M3y4eHHBIX (QYHKIHHA, HCIONB30BaTh TpaQUKH TPH H3YYEHHY]
NPOIECCOB W 3aBHUCUMOCTEH, MpU pEIIeHUH 3afad W3 APYruX Y4eOHBIX
IpEeZMETOB | 33Ja4 U3 pealbHOM KU3HU; BBIPAXKaTh (POPMYITaMHU 3aBHCUMOCTY
MEX/y BEIIMYHMHAMU;

- yMeThb  ONEPUPOBATH  HOHITHUAMHU:
npeoOpa3oBaHue, YypaBHEHHE,
HEpPaBEHCTB, PaBHOCHJIBHOCTH

TOXKJECTBO,  TOXIECTBEHHOE]
HEpPaBEHCTBO, CHUCTEMAa YPaBHECHUHU U
YPaBHEHUI, HEPAaBEHCTB U  CHCTEM,
pannoOHaJIbHBIC, HppaluOHAJILHEIC, IIOKa3aTCJIbHBIC, CTCIICHHBIC,
JorapupMHUUECKUe, TPUTOHOMETPUYECKHE YpaBHEHHs, HEpaBEHCTBA W
CUCTCMbI;, YMCThb PCIIAaThb YPaBHCHUS, HCPABCHCTBA W CUCTCMbI C IMOMOIIBIO
pa3IM4YHBIX IIPUEMOB; pEIIaTh ypPAaBHEHUs, HEPAaBEHCTBA U CUCTEMBI (|
napaMeTpoM; IMPUMCHATH YPAaBHCHUA, HCPABCHCTBA, UX CUCTCMbI JIs pCHICHU]
MaTeMaTHYeCKUX 3a/a4 U 3aJad U3 pa3IMyHbIX oOjacTell HaAyKu U peasbHOH
JKU3HU,

- yMeTb CBOOOJHO ONEpPUPOBaTh HMOHATHAMM: ABHXKEHHE, MapajlleIbHbII

IIEPEHOC, CHUMMETPHUsI Ha IUIOCKOCTM W B IPOCTPAHCTBE, IOBOPOT,

npeoOpa3oBaHue NOJ00Ms, MMOJ0OHBIE (UTYPBI; YMETh PpacHoO3HaBaTh

paBHBIE M MOJ00HBIE (UIYyphl, B TOM 4YHUCIE€ B MPUPOJE, HCKYCCTBE,

apXUTEKType; yYMETb HCIIOIb30BATh I'EOMETPUYECKUE  OTHOILEHHS,

HaXOJUTh T€OMETPUYECKHE BEJIMYUHBI (UIMHA, YToJl, IUIOIIalb, 00BEM) MpU

pELIeHUH 3a]a4 U3 APYrUX Y4eOHBIX NPEIMETOB U U3 peabHON KU3HU
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OpPraHU3allMOHHBIX 33/7a4 C  COOJIOJAEHUEM
TpeboBaHU SPrOHOMHKH, TEXHHUKH
0€30I1aCHOCTH, THTHEHBI, pecypcocOepekeHus,
OpaBOBBIX M JTHYECKUX  HOPM, HOPM
nH(OPMAIIMOHHON 0E30MaCHOCTH;

- BJAQJETh HABBIKAMH DPACHO3HABaHUSA M
3am|Thel  MHGOpManMKu, WHPOPMALMOHHOM
0€301MacHOCTH JIMYHOCTH
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OK 03
[InanupoBat
b u
peaTn30BHIB
aTh
COOCTBEHHOE
npodeccruon
aJIbHOE u
JTUYHOCTHOE
pas3BuUTHE,
MIPEITPUHIM
aTeIbCKYIO
JESTSIILHOCT
b B
npodeccruoH
aJbHOU
chepe,
UCIIOJIh30BAT
b 3HAHUS TI0
¢duHaHCOBOMH
IPaMOTHOCT
u B
Pa3IMIHBIX
KU3HEHHBIX
CUTYaITUAX

B obmacti
BOCHHUTAHHS:

-- c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O
CO3HAHMS, 3TUYECKOT0 ITOBEICHUS,

- CHoCOOHOCTh  OLIGHMBATh CUTYallMl0 |
NPUHUMATh OCO3HaHHBIE pemieHus,
OPHEHTHPYSCh Ha MOpPaJbHO-HPABCTBCHHBIC
HOPMBI U IGHHOCTH;

- OCO3HaHHWE JIMYHOTO BKJI3Ja B IOCTPOCHUE
YCTOWYMBOTO OYIYIIETo;

- OTBETCTBEHHOC OTHOIICHHE K CBOUM
poauTensM W (WIM) APYTMM YJICHAM CEMbH,
CO3IaHUI0 CEMbH HAa OCHOBE OCO3HAHHOTO
OPUHATUS TEHHOCTeW CeMEWHOM JKU3HU B
COOTBETCTBHUH C TPAIUIMAMU HapoaoB Poccum;
OBnajieHNe YHHBEPCAIBHBIMHU PEryJISTHBHBIMU
JICUCTBUSIMU:

a) CaMOOpPTraHU3aIH:

JlyXOBHO-HPABCTBEHHOI'O

- CaMOCTOSITENILHO OCYIIECTBIISATh
MIO3HABATEIIBHYIO  JESTEIBHOCTb,  BBIABIATH
npoOsieMbl,  CTaBUTh U (popmMynupoBaTh
COOCTBEHHBIE 3aZjaud B  00pa3oBaTe’IbHOMN

JIeSITEIbHOCTH U )KU3HCHHBIX CUTYAIUsX;
- CaMOCTOSITENIFHO COCTABIISATH IUIAH PEIICHUS
npoOJIeMBl C YYETOM HMEIOIIUXCS PEeCypcoB,
COOCTBEHHBIX BO3MOXKHOCTEH U NMPEANOUTCHUH;
- IaBaTh OLIEHKY HOBBIM CHTYaIIHsIM;
CHocoOCTBOBATh (bopMHpPOBaHUIO U
NPOSIBJIICHUIO TIUPOKOW DJPYIUIIMH B Pa3HBIX
00JIaCTAX 3HaHHM, MMOCTOSHHO TOBBIIATH CBOU
00pa30BaTeNbHbIN U KYJIbTYPHbII YPOBEHb;

0) CaMOKOHTPOJIb:

UCTIOJIB30BaTh TIPUEMBI peIeKCHU ISl OLEHKU
CHUTYalll{, BBIOOpa BEPHOT'O PEIICHUS;

- yYMeTh ONEPUPOBATH IOHATUSIMHU:
MOKa3aTelbHblE, CTENEHHbIE, JIOTapu(pMUUECKHE,
YPaBHEHHUSI U HEPABEHCTBA, UX CUCTEMBI;

- YMEThb OIIEpUPOBATh MOHATUSIMHU: MHOIOTPAaHHUK, CEYEHUE MHOIOTPaHHUKA,
KyO, mapamienenumnen, Npu3Ma, OUpaMuaa, ¢GuUrypa M MOBEPXHOCTH
BpallleHus, IWIMHApP, KOHYC, Iap, cdepa, cedyeHus (GUTYpbl BpaleHUs,
IUIOCKOCTh, Kacaromasicsi cepbl, IUINHIPA, KOHYCA, TUIOMAAb TOBEPXHOCTH
MUPaMUJIbI, TPU3MBI, KOHYCa, IWIMHIpA, IUIOWAAb cdepbl, o0beM Kyoa,
IPSIMOYTOJIBHOTO MapaljiesienuIea, TMpaMubl, IPU3Mbl, IUIUHAPA, KOHYCA,
miapa; ymMeHue u300pakaTh MHOTOTPAHHUKU W MOBEPXHOCTU BpAIICHUS, UX]
CEYEHHUs OT PYKH, C MOMOIIBI0 YEPTEHKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX]
CpPEeACTB; YMETh paclo3HaBaTb CHUMMETPUIO B IMPOCTPAHCTBE; YMETH
pacrno3HaBaTh NPaBUIIbHbIE MHOIOIPAHHUKY;

- YMETh OIIEpUpPOBATh MOHATUSMHU: MPSAMOYTrOJIbHAsI CHCTEMa KOOpAMHAT,
KOOpJAMHAThl  TOYKH, BEKTOpP, KOOPAMHATBI  BEKTOpa, CKaJspHOE
MIPOU3BENICHUE, YTOJI MEXKIY BEKTOPAMH, CyMMa BEKTOPOB, MPOU3BEACHUE
BEKTOpa Ha YHUCIO; HAXOIUTh C TOMOIIBIO H3yYEHHBIX (HopMyn
KOOPJIMHATBI CEPEIUHBI OTPE3KA, PACCTOSHUE MEXTY ABYMS TOUKAMH

palrOHAJIIBHBIC, HWPPALUOHAIIBHBIC,
TPUT'OHOMETPHUYCCKUEC
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- YMEThb OLIEHMBaTh PUCKU M CBOEBPEMEHHO
IIPUHUMATD PELICHUS 10 UX CHUKECHHUIO;

B) SMOLMOHAJIbHBIN UHTEIJIEKT,
npenonararomui copMupOBaHHOCTb:
BHYTPECHHEHN MOTHBAIUH, BKJIKOYAIOLIEH
CTPEMJICHHE K JOCTH)KCHMIO LIEIM U YCIEXY,
ONTUMHU3M, MHULMATUBHOCTb, yYMEHHE
JEHCTBOBATH, UCXO/ U3 CBOUX BO3MOKHOCTEH;
- OMIIATHH, BKIIOYAIOIIEN  CIIOCOOHOCTH
IIOHMMATh SMOLIMOHAIBHOE COCTOSIHUE IPYTHX,
YUUTHIBATh ero npu OCYILIECTBICHUU
KOMMYHHKAIMH, CIOCOOHOCTh K COYYBCTBUIO U
COIEPEKUBAHUIO;

- COUMAJbHBIX HABBIKOB, BKJIHYAIOIINX
CIIOCOOHOCTh  BBICTpAauMBaTh OTHOLIEHUS C
JPYTUMH JIIOABMHU, 3a00TUTHCS, MPOSBIATH
MHTEPEC U pa3peniarb KOH(IUKTHI
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OK 04
DddexkTrrHO
B3aUMO/JICVCTB
OBaTh u
pabotath B
KOJJICKTHBE |
KOMaH/Ie

TOTOBHOCTD K CaMOpPa3BHUTHIO,
CaMOCTOSITEIBHOCTH U CaMOOTIPEICTICHUIO;
-OBJIaJICHUE HaBbIKAMH y4eOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHON U COLIMAIbHON
JIEATEIIbHOCTH;

OgnageHue YHUBEPCATbHBIMHU
KOMMYHHUKATHBHBIMU JICHCTBHUSIMHU:

0) cOBMECTHas ICSITCIIbHOCTD:

- TIOHMMAaTh W WCIOJb30BaTh MPEUMYIIECTBA
KOMaHJHOW ¥ UHJIUBUyaIbHOU paboThI;

- IPUHAMATH IIETTU COBMECTHOMN JIEATEIBHOCTH,
OpraHU30BBIBaTh U KOOPAUHHUPOBATH JICHCTBUS
[0 €€ JIOCTIJKEHHIO: COCTaBIATh  ILIaH
NEHCTBUI, pachpenensiTh pOId C  Y4ETOM
MHEHUH YYaCTHHUKOB OOCYXIATh Pe3yIbTaThl
COBMECTHOH paboThI;

- KOOPJMHHUPOBATh W BHIMOJIHATH PabOTy B
VCIOBUSIX  PEalbHOr0,  BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYIIECTBISTH TMO3UTUBHOE CTPATETUYECKOE
MTOBEJICHUE B Pa3TMYHBIX CUTYaITUsX,
MPOSIBIISATE TBOPYECTBO U BOOOpaxKeHHE, OBITh
MHUIINATABHEIM.

OBnaseHre YHUBEPCAIBHBIMH PETYIATUBHBIMU
NEUCTBUSIMU:

I') IpUHATHE ce0sl U APYTHUX JII0JIei:

- NMPUHUMATh MOTHUBBI W aPTyMEHTHI JIPYTUX
ToaeH npu aHalIn3e pe3yIbTaToB
JIEATENHHOCTH;

- TpHU3HaBaTh CBOE MPaBO M TMPaBO JAPYTUX
JIFO/IeH Ha OIIMOKH,

- pa3BUBaTh CHOCOOHOCTH TMOHHUMATh MHpP C
MTO3UIUH JIPYTOro YeJIOBEKa

- YMETh ONEpUPOBATH MOHATUSAMU: CIy4YallHBIA ONBIT U CIy4yallHOE COOBITHE,
BEPOATHOCTh CIYYalHOTO COOBITHS; YMETh BBIYUCIATH BEPOATHOCTH (
UCTIOJIb30BAHUEM TPAPHUECKUX METOJIOB; IPUMEHSITH (POPMYIIBI CIOKCHHS H
YMHOXEHUSI BEPOSATHOCTEH, KOMOHMHATOpHbIE (akTel U (OpMYINbl Mpy
pELICHNHN 3a]1a4; OLICHUBATh BEPOSITHOCTU PEATBbHBIX COOBITHI; 3HAKOMCTBO CO
CIy4yallHbIMU BEJIIMYMHAMH; YMEHUE IPUBOAUTH IPUMEPHI MPOSBICHUS 3aKOHA
OOJIBIINX YMCEI B IPUPOAHBIX M OOLIECTBEHHBIX SABJICHUSAX;
- YMEThb CBOOOJHO ONEPHPOBATh MOHATHSAMH: CTENEHb C LEJbIM IOKa3aTeseM,
KOpPEHb HATypaJIbHOM CTENEHHU, CTENEHb C pallMOHAJIbHBIM II0Ka3aTelIEM,
CTENEeHb C JCHCTBUTEIbHBIM (BEIIECTBEHHBIM) IIOKa3aTejaeM, Jorapudm
4KCIla, CHHYC, KOCHHYC U TaHT'€HC ITPOU3BOJIBHOIO YUCIIA;
- yMeThb CBOOOJHO OIEpPHpPOBaTh MOHATUSAMHU: Tpaduk QyHKIHH, OOpaTHas
byHKnus, KOMOO3WIMs (DYHKUWH, JuHEHHAas QYHKOWSA, KBaJIpaTUYHAs]
byHKIMS, cTeneHHas QYyHKIUS C IeNbIM MOKa3aTeaeM, TPUTOHOMETPHUIECKHE
¢byHKIMM, OOpaTHBIE TPUTOHOMETPHUYECKHE (YHKIUH, ITOKa3aTeabHas U
norapudmuueckas QyHKIUU; YMETh CTPOUTH rpaduku (YHKIUI, BBITOIHATH
npeoOpa3oBaHus TpaguKOB (yHKIIHIA;
- yMeThb HCHONB30BaTh Tpaduku (GYHKIUN UIsI WU3Y4EHHs] MPOLIECCOB H
3aBHCHMOCTEH TNpHU pelieHuH 3ajad W3 JPYruX y4yeOHbIX IMPEJAMETOB U U3
peanbHOM JKU3HHU; BhIpakaTh (pOpMyJIaMH 3aBUCUMOCTH MEX/Y BEIUYHMHAMU;
- cBOOOJIHO ONEpUPOBATH MOHATUSMHU: YETHOCTh (DYHKIUH, MEPUOJUYHOCTH
(GyHKLINU, OrpaHUYEHHOCTh (DYHKIIMM, MOHOTOHHOCTb (DYHKIIHH, IKCTPEMyM|
¢dbyHKIMKM, HAaUOOJbIIIEE U HAUMEHbBIIIEe 3HaYeHUsT (PYHKIIMU Ha TIPOMEKYTKE;
YMETb IPOBOJUTH UCCIIE0OBaHNE (DYHKIINH;
- yYMeThb MHCIOJb30BaTh CBOMCTBa W rpaduku (QyHKUMN [ pelieHus
yYpaBHEHM, HEpPaBEHCTB M 33aJad C IapaMeTpaMu; MH300paxarb Ha
KOOPJIMHATHON INIOCKOCTH MHOKECTBA PEIIEHNN YPAaBHEHM, HEPABEHCTB U
UX CUCTEM
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OK 05
OcymecTBIsTh
YCTHYIO U
MUCHbMEHHYIO
KOMMYHHUKAIU
IO Ha
rocyaapCcTBeHH
OM SI3BIKE
Poccuiickoit
®enepanuu ¢
Y4ETOM
0COOEHHOCTEH
COLMAJILHOT'O U
KYJIbTYPHOI'O
KOHTEKCTa

B ob6macTu 3cTeTH4eCcKOro BOCITUTAHMS:

- 3CTETHMYECKOE OTHOLIEHHWE K MHUpPY, BKIIOUas
ACTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIOPTa, TPyJa U OOIIECTBEHHBIX
OTHOIIICHU;

- CIIOCOOHOCTh BOCIIPUHUMATD Pa3IMYHbIE BHUIbI
MCKYCCTBa, TPAJULMK U TBOPYECTBO CBOErO M
JpYrux HapoAOB, OUIYIIAaTh ASMOIMOHAIBHOE
BO3JICMCTBUE UCKYCCTBA;

- YOSKIEHHOCTh B 3HAYMMOCTH JJI TUYHOCTH U
oO1iecTBa  OTEYECTBEHHOTO W MHPOBOTO
HCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPaguLUi
Y HapOJIHOTO TBOPUYECTBA,

- TOTOBHOCTh K CaMOBBIP@KEHHUIO B pPa3HbIX

BUJAaX MCKYCCTBA, CTPEMJICHHE TPOSIBIISATH
Ka4ecTBa TBOPUYECKOI JTMYHOCTH;

OBnanenue YHUBEpPCATbHBIMU
KOMMYHUKATHBHBIMH JICHCTBUSIMU:

a) o0reHue:

- OCYUIIECTBJISATh KOMMYHHUKAllMd BO BCEX
cdepax KU3HHU;

- pacro3HaBaTb HeBepOalbHbIE  CpEJCTBa
oOIIeHUs, MMOHMMAaTh 3HAYCHHE COIUATBHBIX
3HAKOB, pacro3HaBaThb MPEANOCHIIKI
KOH(QUIMKTHBIX ~ CHUTyallud W  CMATYaTh

KOH(JIUKTBI;

- Pa3BEpPHYTO M JIOTMYHO H3JaraTb CBOIO
TOUYKY 3pEHHs C HMCIIOJIb30BAaHUEM SI3BIKOBBIX
CpencTB

- YMETb ONEpUpPOBATh MOHATUSAMHU: CpeAHee apudMeTHuecKoe, MenuaHa,
HauOoJblllee W HaMMEHbIllee 3HAYCHHs, pa3Max, IUCIEpCHUs, CTaHAApTHOE
OTKJIOHEHHE YHCIOBOrO Ha0Opa, yMEHHE H3BJIEKaTh, HHTEPIPETUPOBATH
uH(pOpMaLIMIO, MPEACTaBICHHYI0 B TaliMllax, Ha auarpammax, rpadukax,
OTPaXKAIOIYI0 CBOMCTBA pEAJIbHBIX MPOLECCOB M SIBICHWUN; NPEICTABIATH
uHpoOpMallMI0O € TOMOMIbIO  TabJauI M JguarpamM;  HCCIeA0BaTh
CTaTUCTHYECKUE JaHHBIE, B TOM YHCIE€ C MPUMEHEHHEM TIpaduIecKux
METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;

- YMeTb OIEpUpoBaThb MOHATHSAMM: TOYKa, IpsAMas, IJIOCKOCTb,
MPOCTPAHCTBO,  JBYTPaHHBIA  YTOJ, CKpEIIMBAIOIINUECS  TPsMEIE,
[apajuIeIbHOCTh U TMEPHEHAUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroil
MEXIY NpPSIMBIMH, YroJl MEXAY MPSAMOM M IUIOCKOCTBIO, Yrol MEXIy
IUIOCKOCTSIMHU, PAacCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHUE MEXAY
MPSIMBIMHU, PACCTOSTHUE MEXY IMIIOCKOCTSIMH;

- YMETh UCIIOJIb30BaTh MPU PEIICHUH 33124 U3y4EHHBIE (DAKThl U TEOPEMBI
IUIAHUMETPUH; YMEHHE OIICHMBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIEro
Mupa
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OK
[IposBisTh
IPa’KJaHCKO-
MaTPUOTUYECK
YIO TO3UIIHIO,
JIEMOHCTPUPO
BaTh
OCO3HAaHHOE
MOBEJICHUE Ha
OCHOBE
TPaIUIIMOHHBI
X
oO1eyeoBey
€CKHX
IICHHOCTCH, B
TOM 4YHCIE C
Y4ETOM
rapMoOHHU3aIu
i
MEKHAIUOHAIT
BHBIX u
MEXKPEINTn03
HBIX
OTHOIIICHUH,
MIPUMEHSATD
CTaHJapThl
AHTUKOPPYIIIL
HOHHOTO
MOBEJICHUS

06

- OCO3HaHHE OOYYaIOUIMMHUCS POCCUHCKOM
IPaXXAAHCKOW NICHTHYHOCTH;
- LEJICHANIPABIICHHOE pPa3BUTHE BHYTPCHHEU

MO3UIIMA JIUYHOCTH HA OCHOBE JyXOBHO-
HPaBCTBEHHBIX LIEHHOCTEH HapoJI0B
Poccuiickoit  ®enepanuy, HCTOPUYECKUX U
HalMOHATBHO-KYJIBTYPHBIX TpaaULIMiA,
dbopmupoBaHUE CHCTEMBI 3HAYMMBIX
LIEHHOCTHO-CMBICIOBBIX YCTaHOBOK,
AHTUKOPPYIIHUOHHOTO MHPOBO33PCHUS,
MPaBOCO3HAHUSA, OSKOJOTUYECKOH  KYJIBTYpHI,
CIIOCOOHOCTH  CTaBUTh ICIM MU  CTPOHUTH

JKU3HCHHBIC ITJIaHBbI,

B vacTu rpajaaHcKoro BOCIIMTAHUS:

- OCO3HAHUC CBOMX KOHCTHUTYLUMOHHBIX IIpaB U
00s13aHHOCTEH, YBOKCHHE 3aKOHa u
NPaBOTOPSIIKA;

- TPHUHATUE TPAJAUIUOHHBIX HAIMOHAJIBHBIX,
oOlIeYeIOBEYECKUX  TYMAaHUCTUYECKUX U
JIeMOKPAaTUYECKUX 1IEHHOCTEH;

- T'OTOBHOCTB MMPOTHUBOCTOATH
HKCTpEMH3Ma, HalMOHAJIN3Ma,
JHUCKPUMHAHALINHA o
PEUTHO3HBIM,  PAcOBBIM,
NpU3HAKAM;

- TOTOBHOCTb BECTU COBMECTHYIO J€SITEIbHOCTD
B HMHTEpecax TPaKAaHCKOTO  0OIIecTna,
y4acTBOBAaTh B caMOyIpaBJI€HUH B
00111e00pa30BaTEIbHON OpraHU3aIiu U JIETCKO-
IOHOIIIECKUX OpTraHU3aIUsiX;

- YMEHHE B3aWMOJICHCTBOBATh C COIMAIHLHBIMHU
UHCTUTYTaMH B COOTBETCTBUU C UX (PYHKLUUAMHU
1 Ha3HAYCHUEM,

- TOTOBHOCTh K TYMaHUTapHOW M BOJIOHTEPCKOM

UJICOJIOTUU
KceHodoOuwu,
COLMAJIbHBIM,
HaI[MOHATbHBIM

- YMETb OIIEPUPOBATH IMOHATUAMU: IPSIMOYIOJIbHAsL CUCTEMA KOOPAUHAT,
KOOpJUHAThl TOYKHU, BEKTOP, KOOPAUHATHI BEKTOPA, CKAJIIPHOE ITPOU3BE/ICHNUE,
YIOJ MEXAY BEKTOpaMHU, CyMMa BEKTOPOB, IIPOU3BEICHUE BEKTOpA Ha YHCIIO;
HaXO/IUTh C TOMOIIBIO N3yYEHHBIX (POPMYJT KOOPIUHATHI CEPEIUHBI OTPE3Ka,
pacCTOsIHUE MEXAY ABYMS TOUKaMU;
-yMeTb BbIOMPATh MOAXOIAIIMNA N3YUYEHHBII METOJ 1JIs peIIeHUs 3a/1a4H,
pacro3HaBaTh MaTeMaTH4eCKUe (paKThl 1 MATEMATUYECKHE MOJICIIU B
IPUPOJHBIX U OOIECTBEHHBIX SIBJICHUSX, B UCKYCCTBE; YMEHUE IPUBOJUTh
IIPUMEPBI MATEMATUYECKUX OTKPBITUM POCCUNCKON U MUPOBOM
MaTEMaTHYECKON HAYKH.
- YMETb ONEPUPOBATH IOHATUAMM: CIy4alHBIA OIBIT W CIy4alHOE
COOBITHE, BEPOATHOCTh CIYy4alHOTO COOBITHS; YMEThb  BBIUUCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHUEM TpaUyecKux METOOB; IPHUMEHATh
(GOpMyIIbI CIIOKEHUS U YMHOKEHHs BEPOSITHOCTEH, KOMOMHATOPHBIE (DaKThI
u (opMynbl IpHU pEHIEHUM 3a/]ay; OLIEHMBATh BEPOSITHOCTU pPEabHBIX
COOBITHI; 3HAKOMCTBO CO CIy4alHBIMM BEIMYMHAMHU; YMEHHE HMPUBOAUTH
OPUMEpPbl TPOSBICHHUS 3aKOHA OONBIIMX 4YWCENl B TPUPOAHBIX U
0O0I1eCTBEHHBIX SBJICHUAX
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JESITEIIbHOCTH;

aTPUOTHUYECKOTO BOCIIUTAHUSA:

- c(hOpMHUPOBAHHOCTH POCCUICKOMN
TPaXIAAHCKOW WACHTUYHOCTH, IaTPUOTU3MA,
YBOXEHHUST K CBOEMY Hapoay, 4yBCTBa
OTBETCTBEHHOCTH Ilepen PonuHo#, ropaoctu 3a
CBOM Kpail, cBow PoauHy, cBOM A3BIK U
KYJIBTYDY, IIpoLuIoe u HaCTOALLEE
MHOT'OHaIIMOHAJIBLHOTO Hapoaa Poccuu;

- IICHHOCTHOE OTHOILIEHHE K IOCYAapCTBEHHBIM
CUMBOJIaM, HCTOPUYECKOMY U IPUPOJHOMY
HaCJIEJUIO, NaMATHUKaM, TPaAULMSIM HapOIOB
Poccnn, noctmxkenusm Poccnm B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;

- uaeiHass yOeXJAEHHOCTb, TI'OTOBHOCTb K
CILY’>KCHHIO u 3aIuTe Oreuectna,
OTBETCTBEHHOCTb 3a €r0 CYAh0Y;

OCBOCHHbBIE  00YYaIOLIUMHUCAMEXKIIPEIMETHbIE
MOHSTHUSI U YHUBEPCAJIbHbIE y4eOHbIE JNEHCTBUS
(perynsTUBHBIE, II03HABaTENbHBIE,
KOMMYHUKaTHBHbIE);

- CIOCOOHOCTb ~ MX  HCHOJBb30BaHUS B
IIO3HABATEIIbHOM M  COLMAJIbHOM IpaKTHKE,

TOTOBHOCTh K CaMOCTOSITEJIBHOMY
TJIAHUPOBAHUIO W OCYIIECTBJICHHUIO y4eOHOM
JIeSITETLHOCTH, OpraHu3aLu y4eOHOTo
COTPYJIHHYECTBA c MeJarornIeCKUMHU
pabOTHMKAaMU M CBEPCTHUKAMHU, K y4acTHIO B
MOCTPOEHUHU WHIUBUTYTBHOU
00pa3oBaTeNbHON TPACKTOPHUH;

- OBJIQJICHHE HaBBIKAMH yaeOHo-

HCCJIeI0BATEIbCKOM, MPOEKTHOU "

COITMAJILHOM NeITEeILHOCTH
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OK 07
ConeiicTBOBaT
b COXPaHEHUIO
OKpYy>Karoleu
Cpenbl,
pecypcocoepe
KEHUIO,
MIPUMEHSITD
3HAHUS
W3MEHEHUU
KJIUMara,
TIPUHIIMUITBI
OepeKIIMBOTO
MIPOU3BOJICTBA
, dQPexTHBHO
JIIENCTBOBATEH B
YpE3BbIYANHBI
X CUTYyalHsIX

00

- HE NPUHUMATh JEHUCTBHUSA, MPUHOCAIIUE Bpel
OKpYKalollleil cpee;

- yYMETb NPOTHO3UPOBATH HEOIArONMPHUSTHHIC
3KOJIOTUYECKHE IIOCJIEICTBUS
MPEAIPUHUMAEMBIX JAEHCTBUM, NMPEAOTBpPALIATh
UX;

- pacIIMPUTD OTIBIT
3KOJIOTUYECKOW HaIPaBJIEHHOCTH;
- pa3pabaThiBaTh IJIAaH PELICHUS MPOOJIEMBI C
Y4E€TOM aHaJM3a UMEIOLIUXCS MaTepUalbHbIX U
HEMAaTEPHUAIBHBIX PECYPCOB;

- OCYIIECTBJISITh LEJICHANPABICHHBIA IOUCK
nepeHoca CpeiACcTB M CHOCOOOB JCHCTBUSA B
npo(hecCHOHANBHYIO CPey;

- YMETh MEPEHOCUTH 3HAHUS B IT03HABATEIIHHYIO
U TIPAKTUYECKYIO 00JIaCTH KU3ZHEICATSIbHOCTH;
- TIpeJIaraTh HOBBIE MTPOEKTHI, OIICHUBATH UACH
C TMO3UMUMM  HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAYMMOCTH;

- 1aBaTh OLIEHKY HOBBIM CUTYallUsiIM, BHOCHUTb
KOPPEKTUBBl B JIEATEIbHOCTh, OIIEHUBATh
COOTBETCTBUE PE3YJIBTATOB LIESM

ACATCIIbHOCTH

- YMETb OIEpPUPOBATh MOHATUSAMH: (YHKIHSA, HEHpepbiBHAas (YHKINA,
IIPOM3BOJIHAs, MEpPBOOOpa3Hasi, ONpPEICICHHbI HHTErpan; yMeTb HAXOIUTh
MIPOM3BOJIHBIC 3JIEMEHTAPHBIX (DYHKIHIA, UCIIONIB3YS CIIPABOYHbBIC MaTEPHAIIbL
UCCIIEI0BaTh B NMPOCTEUIINX CilyyasX (PyHKIMM HA MOHOTOHHOCTb, HAXOJUTh
HauOoNbIINE M HAaWMEHbIIWE 3HAYCHUS (QYHKUUH; CTPOUTH TpadukH
MHOI'OWJIEHOB C MCIIOJB30BAaHMEM ammapara MaTeMaTHYeCKOro aHallnu3a;)
IPUMEHSTh MPOM3BOAHYIO IpPU PEIICHUU 3aJad Ha JBUKEHHUE, pEIIaTH
[IPAKTUKO-OPUEHTHPOBAHHBIE 33Jayd Ha HAuOOJIbLIME U HAUMEHbIINE
3HAYEHUS], HA HaX0XACHNUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YyMETh OINEPUPOBATH HMOHATUSAMM: JIBUKEHUE B IPOCTPAHCTBE, IMOJO0OHBIE
¢urypsl B  NPOCTPAHCTBE;  HCIOJb30BAaTh  OTHOLICHHE  IUIOILAJEH
MOBEPXHOCTEH M 00BEMOB MOJOOHBIX (DUTYp IIPU PELISHUH 3ajay;

- YMETbh BBIYUCIIATH F€OMETPUUECKHUE BEIUYMHBI (JUIMHA, YroJl, IUIOIIA[b,
o0beM, MJIOUIAaJb IOBEPXHOCTH), HCHOJIb3Yysd H3y4eHHblE (GOPMYIbl U
METO/IbI

25



IIK 1.2.

HUMCTH IIP aKTUYECKHI OIBIT:

YMETb:

Beimonuare - pa3paboTKe apXUTEKTYPHO-CTPOUTEIbHBIX - YUTaTh CTPOUTENIbHBIE U pa00OUUE YEPTEXKU;
pacuersl u yepTexel; - BBINIOJIHATH YEPTEKHU IUIAHOB, (acagoB, pa3pe3oB, CXEM C MOMOIIBIO
KOHCTpYHpPOBa - BBIIOJIHEHMSI pacueToB o MH(POPMALIMOHHBIX TEXHOIOTUH;
HUE IIPOEKTUPOBAHUIO CTPOUTENIbHBIX - 4YWTaTh TIEHEepajbHblE IUIAHBl  YYaCTKOB, OTBOJUMBIX  JUIS
CTPOUTEJIbHBI KOHCTPYKLIUH, OCHOBaHMUIA; CTPOUTENbHBIX OOBEKTOB,;
X - pazpaboTke u COIJIACOBAaHUU - ohopMIATH YEPTEXH TEXHOJIOTMYECKOTO IPOEKTUPOBAHHS C
KOHCTPYKLIUH KaJeHJapHbIX  IUIAHOB  IPOM3BOJCTBA IPUMEHEHHEM UH(POPMALMOHHBIX TEXHOJIOTUH
CTPOUTENBHBIX  paboT Ha  OOBEKTE
KaIllUTaJIbHOI'O CTPOUTENIbCTBA
- pa3paboTKe KapT TEXHOJIOTHYECKUX U
TPYAOBBIX MPOLIECCOB.
IIK 5.1. MMETh IPAKTUYECKUH OIIBIT: YMETB:
CocraBnenue - cOope, 06pabOTKe M HAKOIUIEHUH HAYYHO- - BecTu Talenu yyera pabodyero BpeMEeHHU, yCTaHABINBAaTh COOTBETCTBUE
CBOJHBIX TEXHUYECKOM uHpopmauuu B oOjacTu (aKkTUYECKU BBINOJIHEHHBIX BUJOB U KOMIUIEKCOB palboT paboTam,
crienupuKanu CTPOUTEJILCTBA. 3asBJICHHBIM B JIOTOBOpE MOAPAAa U CMETHON JOKYMEHTAIHUH.
U u Tabmu
MOTPEOHOCTH
B
CTPOUTEJIbHBI
X u
BCIIOMOTaTelb
HBIX
MaTtepuanax H
o0opynoBaHU
u
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TemaTn4eckoe IIAHUPOBAHUE y'leﬁHOﬁ AUCHHUIIINHBI

KommuectBo B ToM gncie
aKaJIeMU4ECKUX
Howmep HanmenoBanue 4acoB BO dopmMupyemble
CopepxaHue yaeOHOT0O MaTepuaa . Cp
ypoKa pasnena, TEMbI B3aumopencteuu | JI, YP I13 KOMIICTCHIIMH
c
npenojaBarenaeM
Pa3nea 1. IloBTopenne Kypca MATeMaTHKH OCHOBHOM IIKOJIbI
1-2 Lenp u 3amaun ba3oBble 3HaHUS U YMEHUS TI0 MaTEMAaTHKE B 2 2
MaTeMaTUKU IIpU pohecCuOHANBHON U B TOBCEIHEBHOM
OCBOCHUHU NEeSITEbHOCTH.
CHEIHAIbHOCTH
3-4 | Yucna u Beruncnenus. | JeictBus HaJ MOJIOKUTETHLHBIMH u 2 2
Beipaxxenus u OTPHULIATEIbHBIMUA YHCIAMHU, OOBIKHOBEHHBIMHU U
npeoOpa3oBaHus JECATUYHBIMU JIPOOSIMHU. [HencrBus co
CTENEHSIMH, bopmybl COKpALIEHHOI'O
YMHOXKEHHUSI.
5-6 | 'eomerpus Ha Bupl miockux GuUryp v ux miomaib. 2 2 OK-01, OK-
TJIOCKOCTH [TpakTHKO-OPHEHTUPOBAHHEIE 337a9U B Kypce 02, OK-03,
T€OMETPUHU Ha MJIOCKOCTH. OK-04, OK-
7-8 | IIponieHTHBIC [TpocThie MPOIEHTHI, pa3HbIe CIIOCOOBI HX 2 2 05, OK-06,
BBIUUCIICHUS BbIuucieHNsl. CI0XKHBIE TPOLIEHTHI. OK-07
9-10 | Cucremsl ypaBHeHui 1 | CrOCOOBI peIIeHUs] CUCTEM JTMHEHHBIX 2 2
HEPaBEHCTB ypaBHeHui. [Tonsatua: Mmatpuna 2x2 u 3x3,
onpenenuTens matpunsl. Merton INaycca.
CucTteMbl HeJTMHEHHBIX ypaBHEHUH. CUCTEMBI
HEPABEHCTB.
11-12 | Cucremsl ypaBHeHuil 1 | CIOCOOBI pEIIeHUs] CHCTEM JTMHEHHBIX 2 2
HEPABEHCTB ypaBHeHUH. [TonsaTus: Mmarpuna 2x2 u 3x3,
omnpenenurTens MaTpuisl. Meton "aycca.
CucreMbl HeTMHEHHBIX ypaBHEHUH. CHCTEMBI
HEPABEHCTB.




13-14

BxonHoii KOHTPOJIb

Beruucnenus u npeoOpa3oBaHusi. Y paBHEHUS U
HEPaBEHCTBA. ['eoMeTpyrs Ha TUIOCKOCTH.
Konrposnbnas padora.

Paznen

2. [IpsiMble U MJI0CKOCTH

B POCTPAHCTBE

15-16

OCHOBHBIE TTOHSITHUSA
CTEPEOMETPHH.
Pacnionosxenue npsmsIx
H TIJIOCKOCTEH

[Ipeamer crepeomeTpun. OCHOBHBIE MTOHATHUS
(Touka, mpsiMast, TNIOCKOCTh, TPOCTPAHCTBO).
OCHOBHBIE aKCHOMBI CTEPEOMETPHUH.
I[epecekaromuecs, mapauieIbHbIE 1
CKpeluBaromuecs npsmoie. [IpusHak u
CBOHCTBO CKPELIMBAIOIINXCS MPSMBIX.
OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPHI.

17-18

[TapannenpHOCTH
MPSMBIX, IPSIMOKN U
MIOCKOCTH, TNIOCKOCTEH

[TapannensHble psiMasi U TUIOCKOCTb.
Omnpenenenue. [Ipusnak. CoiicTsa (¢
JI0OKa3aTesbcTBOM). [lapamienbHblie MIOCKOCTH.
Omnpenenenue. [Ipusnak. CoiicTsa (¢
JIOKa3aTeIbCTBOM). TeTpasip M €ro 3JIEMEHTHI.
[Tapannenenunesn u ero 3meMenTsl. CBOWCTBA
MIPOTUBOIIOJIOKHBIX TPaHEil U IUaroHaneu
napajuienenunena. Ilocrpoenue ceueHuil.
Pemenue 3amau.

19-20

[TapamiensHOCTB
MPSIMBIX, IPSMOM U
IIJIOCKOCTH, IIOCKOCTEN

[TapannensHbIe IpsIMasi U MIOCKOCTb.
Omnpenenenue. [Ipuznak. CpoiicTBa (¢
Joka3atenbcTBOM). [lapanenbHble MI0CKOCTH.
Omnpenenenune. [Ipuznak. CoiicTBa (¢
JI0Ka3aTeIbCTBOM). TeTpasip ¥ €ro 3JIEMEHTHI.
[Tapannenenunesn u ero smeMenTsl. CBOWCTBA
MIPOTUBOIOJIOKHBIX TPaHel U AuaroHanei
napauienenunena. [loctpoeHue ceueHuid.
Pemenue 3amau.

21-22

[lepnenuKyISIpHOCTH
MIPSIMBIX, IPSIMOM U
IUIOCKOCTH, TNTIOCKOCTEH

[Tepnenaukynsipubie npsiMble. [lapannenbHbie
IIPSIMBIE, IIEPIIEHIUKYIISIPHBIE K INIOCKOCTH.
[Ipu3Hak nepneHuKyIIpHOCTH IPSIMOU U
II0CcKOCTH. [lokazarenscTBo. Ilepnenaukysp u
HakJIOHHas. [lepnenauKysipHbIe IIIOCKOCTH.
IIpu3HaK NepHEeHAUKYISIPHOCTH INIOCKOCTEN.

OK-01, OK-
03, OK-04,
OK-07, IIK1.2

28




JlokazarenbcTBO. PaccTOsAHMS B IPOCTPAHCTBE.

23-24 | Teopema o Tpex Teopema o Tpex nepHeHANKYIIApax.
MEPIEHINKYISAPAX Jloka3arenbCTBO. YTOI MEXKYy IPSAMOU U
IJIOCKOCTBIO. YTOJ MEXJy IJIOCKOCTSIMHU.
25-26 | Teopema o Tpex Teopema o Tpex MmepreHIUKYIsIpax.
HepIeHANKYIIsIpax JlokazarenbcTBO. YTOJI MEXIY NPAMON U
IUIOCKOCTBIO. YTOJ MEXKJTy IUIOCKOCTSIMHU.
27-28 | IlapamnenbHble, AkcuoMsl crepeomeTpud. IleprnenuKynspHoCTb
HEepPIIEeHANKYIIPHBIE, IPSAMOM U TIOCKOCTH, NapaJljIeIbHOCTh IBYX
CKPELIMBAIOIIUECS HPSMBIX, IEPICHINKYIISIPHBIX IJIOCKOCTH,
IpsIMble NEepPIEHIUKYJISIPHOCTb IIJIOCKOCTEH.
29-30 | Pemenwue 3anau. Pacnionoskenue npsiMbIX U TIOCKOCTEH B
[IpsiMble U TIIOCKOCTH B | IpocTpaHcTBe. [lepneHuKyaIsspHOCTb U
MIPOCTPAHCTBE NapajuIeIbHOCTh MPSAMBIX U TUIOCKOCTEH.
CkpermuBaronyecs npsMsle.
Pazjnen 3. KoopauHaTrsl 4 BEKTOPBI
31-32 | exapToBsI JlekapTOBbI ~ KOOpJAWHATBI B  IMPOCTPAHCTBE.
KOOpAUHATHI B IIpocreiimne 3a7a4u B KOOpAUHATAX.
IIPOCTPAHCTBE. Paccrosinue MEXTY JBYMS TOUYKaMH,
Paccrosiaue mexy KOOPJIMHATHI CEPEeIMHBI OTPE3Ka.
JBYMS TOUKaMH.
Koopaunatsl cepennnbl
OTpe3Ka
33-34 | JlekapTOBHI JlexapTOBBI KOOPJMHATHI B IPOCTPAHCTBE.
KOOPJMHATHI B IIpocreiine 3a1a4u B KOOpAUHATAX. OK-02, OK-
MIPOCTPAHCTBE. PaccTosiHue Mexny 1ByMsl TOUKAMH, 03, OK-04,
Paccrosinue mexny KOOPJMHATHI CEPEIUHBI OTPE3Ka. OK-07, IIK1.2.
JIBYMSI TOYKAMH.
Koopaunats!l cepetuHbl
OTpE3Ka
35-36 | BekrTopsl B Bekrtops! B ipocTpancTBe. CloXKeHUE U

MIPOCTPAHCTBE. YTOI
MEX1y BEKTOpaMH.
CkansipHoe
IIPOU3BENCHUE

BbIUMTaHUE BEKTOPOB. Y MHOKEHHE BEKTOPa Ha
gucno. Kommianapuele BekTopsl. CkanspHoe
IIPOM3BEICHNE BEKTOPOB. Pa3oxkeHue BekTopa
110 TPEM HEKOMILJIAHAPHBIM BEKTOpaM.
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BEKTOPOB KoopauHaTsl BeKTOpa, CKAJIIPHOE MPOU3BEICHHE
BEKTOPOB B KOOPJMHATAX, YTOJ MEXKIY
BEKTOPAMH, IOl MEXIY NMPSIMON H IIOCKOCTHIO,
YroJI MEXAY TUIOCKOCTSIMU. Y paBHEHHE
IJIOCKOCTH. ['eOMeTpruUYecKuid CMBbICIT
onpeaenuTens 2x2.
37-38 | BekTopsl B Bekrtops! B ipocTpancTBe. CioxkeHue u
MIPOCTPAHCTBE. YTOI BbIUMTAaHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha
MEX]y BEKTOPaMH. yrcio. Komrranapusie Bektopsl. CkamsipHoe
CkanspHoe MIpOoU3BeIeHNE BEKTOPOB. Pa3ioxeHune BekTopa
MIPOU3BEIACHNE 110 TPEM HEKOMIUTAHAPHBIM BEKTOPaM.
BEKTOPOB KoopauHnatsl BekTopa, CKalIsipHOE IPOU3BEACHHE
BEKTOPOB B KOOP/AMHATAX, YTOJI MEXKIY
BEKTOPAMH, yYTOJl MEX]y MPSMOI U MIIOCKOCTHIO,
YroJl MeXAY TIOCKOCTSIMH. Y paBHEHHE
I0CcKOCTH. ['eoMeTprueckuii CMbICTT
onpenenuTens 2x2.
39-40 | IIpakTukoopuentupoBa | KoopauHatHas mi1ocKOCTh. Berancienue
HHBIE 33]]a4M Ha PAcCTOSIHUM U TUIOLIAAEH Ha INIOCKOCTH.
KOOPAMHATHOMN KonngecTBeHHbIE pacueTsl.
TUTIOCKOCTH
41-42 | Pemenue 3aj1au. JlekapToBbl  KOOpPAMHATBl B IIPOCTPAHCTBE.

Koopaunats! n
BEKTOPBI

Bektopsl B mpoctpaHcTBe. ClokeHue U
BBIUNTAHUE BEKTOPOB. YMHOXEHHE BEKTOpa Ha
yucio. Kommianapusle BekTopbl. CkansipHoe
IIPOU3BENICHNE BEKTOPOB. Pa3iokeHune BekTOpa
0  TpPEM  HEKOMIUIAHapHbIM  BEKTOpaM.
ITpocreitmne 3a/1a4u B KOOpJMHATAX.
Koopaunatel BeKTOpa, pacCTOSHUE  MEXIY
TOYKaMM, KOOpJAUHATBl CEPEAMHBI OTPE3Ka,
CKaJIspHOE MIPOU3BEICHNE BEKTOPOB B
KOOpJMHATaX, Yrojl MeXAY BEKTOpaMH, YIoj
MEXIy MNpSAMOM U IUIOCKOCTBIO, YrOJI MEXIY
IJIOCKOCTSIMHU.

Paspnen 4. OcHoBbI TpUTrOHOMeTpHUH. TpUroHoMerpuyeckue GPyHKINH
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43-44

Tpuronomerpuueckue
byHKIMH
IIPOU3BOJILHOTO yIJIa,
yucia. Pannannas n
rpajaycHas Mepa yria

Panuannas mepa yria. IIoBopoT TOukH BOKpYr
Hayaja koopauHat. OnpezneneHue cuHyca,
KOCHHYCa, TAHT€HCAa U KOTAaHI'€HCA. 3HAKU
CHUHYCa, KOCUHYCa, TAHI'€HCA U KOTaHT€HCa 110
YEeTBEPTAM. 3aBUCHMOCTb MEXKIY CUHYCOM,
KOCHHYCOM, TAHI'€HCOM M KOTAaHI€HCOM OJIHOTO U
TOT'O JK€ yIJIa.

45-46 | Tpuronomerpudeckue | Pagmannas mepa yria. [IoBOpoT TOUKH BOKpPYT
byHKIIUN Hayayia koopauHat. OnpeneneHne CuHyca,
IIPOU3BOJILHOTO YTIIIa, KOCHHYCa, TAHI'€HCA U KOTaHIeHCca. 3HaKU
yrcia. Paguannas u CHHYCa, KOCHHYCa, TAHT€HCA U KOTAaHTEHCa I10
rpajycHas Mepa yria YeTBEPTAM. 3aBUCUMOCTb MEX]ly CHHYCOM,

KOCHHYCOM, TAHT€HCOM M KOTAaHT€HCOM OJ[HOTO H
TOTO XK€ yIJa.

47-48 | OcHOBHBIC Tpuronomerpuueckue Toxaecrsa. Cunyc,
TPUTOHOMETPUUYECKUE | KOCHUHYC, TAHI€HC U KOTAHI'€HC YIJIOB Ol H - Ol.
toxaecTBa. Dopmyinsl | PoOpMyIIbl IPUBEACHUS.

IIPUBEJICHUS

49-50 | OcHoBHBIC Tpuronomerpuueckue Toxaecrsa. Cunyc,
TPUTOHOMETPUUYECKHE | KOCHMHYC, TAHT€HC U KOTAHT'€HC YIJIOB Ol U - Ol.
toxaecTBa. Dopmynbsl | PopMyIIbl IPUBEACHUS.

IIPUBEJICHUS

51-52 | Cunyc, KOCcUHYC, CymMa 1 pa3HOCTBh cuHYCOB. CyMMa U pa3HOCTh
TAHTE€HC CYMMBI U KocuHycoB. CHHYC ¥ KOCUHYC TBOWHOTO yTJa.
Pa3HOCTH JIBYX YIJIOB ®opmynsl noaoBUHHOTO yria. [IpeodpazoBanus
CuHyc ¥ KOCUHYC CYMMBI TPUTOHOMETPUYECKUX (PYHKIUH B
JBOWHOTO yTJIa. IPOM3BEACHUE U TPOU3BEICHUS B CYMMY.
DopMytbl BripaxkeHue TpuroHoMeTpuieckux QyHKIuN
MIOJIOBUHHOTO yTJIa yepe3 TAHT'€HC TI0JIOBUHHOTO apryMEHTa.

[IpeoOpazoBanms MPOCTEHTITIX
TPUTOHOMETPUUYECKHX BBIPAKCHHH.
53-54 | Cunyc, KocuHYC, Cymma 1 pa3HOCTh cuHycoB. CyMMa U pa3HOCTh

TaHI'€HC CYyMMBI U
Pa3HOCTH BYX YTJIOB
CuHHYC 1 KOCHUHYC

KocuHYcoB. CHHYC 1 KOCUHYC IBOMHOTIO yIJIa.
®opmyiel noaoBUHHOTO yria. [Ipeodpa3oBanus
CYMMBI TPUTOHOMETPUYECKHX (YHKIUHN B

OK-01, OK-
02, OK-03,
OK-04, OK-
05, OK-06,
OK-07, IIK5.1
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JIBOWHOIO yrJa.
DopmyIibl
MOJIOBUHHOTO yTJIa

MIPOU3BEJICHUE U MTPOU3BEJICHUS B CYMMY.
BripaxkeHue TpuroHoMeTpuieckux QyHKIui
Yyepe3 TAHI'€HC [T0JIOBUHHOTO apryMeEHTa.
[IpeoOpa3zoBanms MPOCTEHIITHX
TPUTOHOMETPUUECKUX BBIPAKEHUH.

55-56 | dyHknMH, X cBoicTBa. | OOIACT OMpEEICHUS U MHOKECTBO 3HAUCHHI
CriocoOFI 3a7aHus ¢dbyHkui. Y6THOCTH, HEYETHOCTD,
byHKIMHA nepuoanYHOCTh GyHKIUNA. CIocOOBI 3a1aHMs
byHKINH.
57-58 | Tpuronomerpuueckue | OOIaCTh OMpeneICHUS U MHOKECTBO 3HAUCHHI
(GyHKINHU, UX CBOMCTBA | TPUTOHOMETPUYECKUX (QYHKIHH. YETHOCTD,
U rpaduku HEYETHOCTb, IEPUOIUYHOCTD
TpUTOHOMETpHYECKNX (yHKIni. CBOWCTBA U
rpaduku QyHKIUNA y = COS X, y =Ssin X, y = tg X,
y = ctg X.
59-60 | IIpeoGpazoBanue Cxartue U pacTshKeHHE TpauKOB
rpaduKoB TPUTOHOMETPHUYECKUX (PYHKIUH.
tpuronomerpuueckux | [IpeobpazoBanue rpaduxon
byHKIHN TPUTOHOMETPHUYECKUX (YHKIUH
61-62 | Onmcanue Hcrionp30BaHne CBOMCTB TPUTOHOMETPHUYECKIX
MIPOU3BO/ICTBEHHBIX ¢byHKLUH B TpoecCHOHaBHBIX 3a/1a4ax.
MIPOIIECCOB C TOMOIIBIO
rpaduKoB PyHKIMIA
63-64 | OGparHbIe OO6parnblie Tpuronomerpuyeckue Gynkmmun. Mx
TPUTOHOMETPUUYECKUE | CBOMCTBA M rpauku
byHKIMH
65-66 | Tpuronomerpuueckue | YpaBHEHHUE COS X = a. Y paBHEHHE Sin X = a.
YpaBHEHUS U VYpaBHeHue tg x = a, ctg X = a. Pemenne
HEpaBEHCTBA TPUTOHOMETPUUYECKHX YPABHEHUH OCHOBHBIX
THUTIOB: IPOCTEHIIINE TPUTOHOMETPHUIECKUE
YpaBHEHMsI, CBOJSIINECS K KBAIPATHBIM,
pelaeMble pa3iokKeHUEM Ha MHOKHTEIH,
onHopoaHsle. [Ipocrenmme
TPUTOHOMETPHUYECKUE HEPABEHCTBA.
67-68 | Cuctemsl CucreMbl IPOCTEHNINX TPUTOHOMETPUYECKUX
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TPUTOHOMETPUYECKHX | ypaBHEHMH.
ypaBHEHUI
69-70 | Pemenwue 3anau. [IpeoOpa3oBanue TPUTOHOMETPHUECKUX
OcCHOBBI BbIpaXCHU. Perienre TpuroHoMeTpuyecKux
TPUTOHOMETPHUHU. YpaBHEHUI U HEPABEHCTB B TOM YHUCIIE C
TpuroHnomeTrpruyeckue | UCHOJIB30BAHUEM CBOMCTB (DYHKLIUH.
GbyHKIIUHU
Paznen 5. KommiaekcHbIe Yncaa
71-72 | KoMIuiekcHbIEC yucia [TonsiTne koMIuiekcHoro yncia. ConpsokeHHbBIS
KOMIUIEKCHBIE YHCIIa, MOAYJIb U apTyMEHT
KOMIUIeKCHoro yncia. ®opma 3anucu OK-01. OK-
KOMIUIEKCHOTO yHclia (reoMeTpuieckas, 02 OI’<-03
TPUTOHOMETpHYECKas, anredpandeckas). OK,- 04 OK,-
Apudpmernueckre JeHUCTBUS C KOMIIJIEKCHBIMU y
YHCJIaMU. 05, OK-06,
OK-07
73-74 | IlpumeHenue BrinosHeHne pacyeToB ¢ TOMOIIbIO
KOMIUIEKCHBIX YHCEN KOMIUIEKCHBIX uncen. [Ipumepsl ucroib30BaHus
KOMIUIEKCHBIX YHCEl.
Paspnen 6. IlpousBoanas pyHkuM, ee NpMMEHEHHE
75-76 | IMonsTue mpou3BoaHOM. | OnpeneneHne YUCIOBOH MOCIEIOBATEIEHOCTH U
®opMyIibl U IpaBUIIa crocoOsl ee 3aanust. CBOMCTBA YMCIOBBIX
g depeHIIMPOBaHUS nocneaoBarenbHocTell. OnpeneneHue npeaena
IIOCJIE0BATENBHOCTH. BrIunciieHne npeaenos
nocnenosarenbHocTel. [Ipeaen pyHkuu Ha
6eckoneuHocTH. [Ipenen pyHkImu B TOUKe. OK-01. OK-
IIpupamenue aprymenra. [Ipupammenne 02 OI,<-03
¢bynkuuu. 3asa4un, IpUBOIAIINE K TOHATHIO OK’- 04 OK’-
npou3BOHON. OnpesieieHre MPOU3BOTHOM. 05 OI,<- 06
AJNTOPUTM OTHICKaHHSI IPOU3BOJIHOM. OK-b7 K 5’ 1
77-78 | IlpousBognbie cymmbl, | @opmynst quddepernnpoBanus. [IpaBuna ’ '
pa3HOCTH TudepeHIpoBaHus.
MIPOU3BEACHNUS,
4aCTHOTO
78-80 | IIpomsBoaHBIE Onpenenenne cioxxHor GyHkmn. [Ipon3BogHas
TPUTOHOMETPUUYECKUX | TpUroHomerpuueckux ¢pynkuuit. [IponsBoanas
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GbyHKIMH.
[IpounsBoaHas ciioxHOK

CJIOKHOM (DyHKIIHH.

GbyHKIIUN

81-82 | [lonsTue o [Tonsitue HenpeppiBHOM (hyHKIMH. CBOMCTBA
HETPEPHIBHOCTH HenpepbIBHON QyHKIUHU. CBSI3b MEKIY
dbynkuun. Merton HETNPEPHIBHOCTHIO U TP HEPEHITUPYEMOCTHIO
MHTEPBAJIOB (GyHKINU B TOUKE. AJITOPUTM PELICHUS

HEPaBEHCTB METOJIOM MHTEPBAJIOB.

83-84 | I'eomeTpuueckuii u ['eomeTpHUUEeCKHil CMBICI TPOU3BOAHOMN (PyHKIMH
(bu3NYeCKUl CMBICIT — yrioBo# k03¢ GUITMEHT KacaTeIbHON K
IIPOU3BOIHOMN rpaduKy QYHKIHH B TOYKE. Y paBHEHUE

KacaTeJIbHOU K TpaguKy GyHKIHUU. AJTOPUTM
COCTaBJICHUS YPAaBHEHUS KacaTelbHOH K rpaduky
bynkmn y=f(x).

85-86 | dusnueckuii CMbICIT dusznueckuii (MEXaHUYECKHI ) CMBICIT
MIPOU3BOIHOM B MPOU3BOIHON — MTHOBEHHASI CKOPOCTh B MOMEHT
npodeccCHoHATEHBIX BpeMmeHu t: v =S’ (t).
3aauax

87-88 | MOHOTOHHOCTh Bospacranue u yOsiBaHue QpyHKINH,
¢bynkuuu. Toukn COOTBETCTBHUE BO3pPACTAHUS U yOBIBAHUS
KCTpEeMyMa GbyHKUIMY 3HaKY pou3BoIHOU. [ToHsATHE

MIPOM3BOIHON BBICHIETO MOPSIKA, COOTBETCTBHUE
3HaKa BTOPOH MPOU3BOJHOM BBITYKIOCTH
(BorHyrocTH) (PyHKIIMU Ha OTpe3Ke. 3a7aun Ha
MaKkCUMyM 1 MUHUMYM. [IoHSITHE aCUMITOTHI,
CrocoObl UX OomNpeesieHus. AJITOPUTM
uccie1oBaHusl QyHKIMU U TIOCTPOCHUS ee
rpaduka ¢ moMoIIbio TPOoU3BOAHOU. [IpoOHO-
JTUHeNHHas! pyHKIHSL.

89-90 | UccnenoBanue HccnenoBanue GyHKIIMM HA MOHOTOHHOCTD H
(GyHKIMN ¥ TIOCTPOEHUE | TOCTPOCHHE TPaHKOB.
rpadukoB

91-92 | Haubonsbiee u Haxoxnenne HauboIbIIero 1 HAMMEHbIIIETO

HaMMEHbIIIee 3HAYCHUS
byHKIIUHU

3HaYeHUI QYHKLIMHA, TOCTpoeHne TpaduKoB
MHOT'OYJIEHOB C MCIIOJIb30BAaHUEM alllapaTa
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MATEMAaTHYCCKOI'O aHajin3a.

93-94 | HaxoxueHnue HaumeHnsiee 1 HanOoJIbIlIee 3HAUCHUE
ONTUMAJILHOTO byHKINN.
pe3ylibTaTta ¢ MOMOIIBIO
MPOU3BOJHOM B
MPAKTUYECKHX 3a]ja4ax
95-96 | Pemenwue 3anau. ®opmynsl u npaBmiia auddepeHInpoOBaHUS.
[IpousBognas HccnenoBanue GyHKINNA ¢ TTOMOIIBIO
¢bynkuuu, ee npou3BoHON. Hanbonpiiee 1 HanMeHbIIee
MIPUMEHEHHE 3HaYeHUS] PYHKIIMH.
Pa3znes 7. MHOTOIPAHHUKM U TeJIa BPAIEHUS
97-98 | Bepmmnsbl, pedpa, [Tonsitue MHOTOrpanHuKa. Ero anemMeHTsI:
IpaHy MHOTOTPaHHHMKA | BEpPIIMHBI, pedpa, rpanu. [{uaronans. CeueHue.
BhInyKIibIe ¥ HEBBITYKITbIC MHOTOTPAaHHUKH.
99- | Ilpusma, ee [Tonsitue nmpusmel. Ee ocHOBaHMs 1 GOKOBBIE
100 | cocraBistomtye, rpanu. Beicota nmpusmel. [Ipsimas u HaKIIOHHAS
ceuenue. [Ipsamas u npusMma. [IpaBunbHas npusma. Ee ceuenue.
MIPABWJIbHAS TPU3MBI
101- | IMapamnenenunen, ky6. | [lapannenenunen, cBOWCTBA IPSIMOYTOJIBHOTO
102 | Ceuenue kyo0a, napayurenenunena, kyo. Cedenne kyoa,
napajuiejenumnea napajuiejaenunesa. OK-01, OK-
103- | Ilupammuna, ee [Tupamuyia u ee nemenThl. CedeHne MUpaMHu/IbL. 02, OK-03,
104 | cocraBinstomye, IIpaBunpHasg nupaMuaa. Y cedeHHas MUPaMUIA. OK-04, OK-
ceuenne. [IpaBunbHas 05, OK-06,
nUpamMuaa. Y ceyeHHast OK-07, IIK1.2
nupaMua
105- | BokoBas u monHas [Tnomans 60KOBOM U MOJTHON MOBEPXHOCTH
106 | mOBEepXHOCTh MPU3MBI, | IPU3MBI, TUPAMUJIBI.
TTUPAMH/TBI
107- | Cummetpus B KyOe, CuMMeTpHsi OTHOCUTEIBHO TOYKH, TPSIMOM,
108 | mapamnenenurmnene, wiockoctu. CummeTpus B KyOe,
npu3Me, THPaMHJIE napajuielienunee, pu3Me, Mupamu/e.
109- | Ilpumepsr cummetpwii B | CHMMETpHS B IPUPOJIE, APXUTEKTYpPE, TEXHHKE,
110 | cmenumanbHOCTH B OBITY.
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111- | IlpaBuibHbBIE IloHsiTHE TPAaBUILHOTO MHOTOI'PAHHUKA.
112 | MHOrOrpaHHUKH, UX CaoiicTBa IPaBWJIbHBIX MHOTOTPAHHHUKOB.
CBOMCTBA
113- | Humuump, ero Humuuap u ero snemeHThl. CeYeHHE MUIUHIpA
114 | cocraBastoue. (mapasmienbHOe OCHOBaHUIO U ocH). Pa3BepTka
Ceuenuie HUIMHAPA HWIMH]IPA.
115- | Konyc, ero Konyc u ero anementsl. CeueHnue Konyca
116 | cocrammistomue. (mapasiebHOe OCHOBAHUIO U MTPOXOJISIINEE Yepe3
Ceuenue Konyca BEpIINHY), KOHMUYECKHe ceueHus. Pa3BepTka
KOHYyca.
117- | YceuyeHHblil KOHYC. VYceuenHslil konyc. Ero o6pasyromias u BelicoTa.
118 | Cedenue yce4eHHOTO CeueHue yCeUeHHOTO KOHYCA.
KOHYcCa
119- | Illap u chepa, ux [ap u chepa. Bzaumuoe pacmonoxerue cheps
120 | ceuenus u iockoctu. Ceuenne mapa, cepsl.
121- | IlonsTue 06 oObeMe [Tonsitre 06 o6beme Tena. OObeM Kyba u
122 | tena. OTHOLIEHUE IpsIMOYTOJIbHOTO Napasuienenunena. O0bem
00BEMOB MOJAOOHBIX TEJ | PU3MBI U IIIUHApa. OTHOIIEHHE 00BEMOB
noo6HbIX Ten. ['eoMeTpuueckuit cMbIC
omnpenenuTeNns 3-ro nopsijaKa.
123- | OOBemBI U TIIOIIATU O6bembl mupaMubl U KoHyca. O0beM mapa.
124 | noBepxHoCTEH Texn I1nomany noBEpXHOCTEN TEI.
125- | KomOunamuu KoMmOuHammu reoMeTpuuecKux Ted.
126 | MHOTOTPaHHHUKOB H TeI
BpallIeHUS
127- | I'eomeTpuyeckue Hcnonp3oBaHne KOMOMHALMN MHOTOTPAaHHUKOB
128 | xomOuHanMu Ha Y TEJl BpallleHUs B IPAKTUKO-OPUEHTUPOBAHHBIX
MIPAKTHKE 3aadax.
129- | Pemenue 3amau. OObeMBI U IO TOBEPXHOCTH
130 | MHOTOTpaHHUKH U TeJa | MHOTOIPAaHHHUKOB U TEJI BpaIllCHHSI.
BpaIICHUS
Pa3nea 8. IlepsooOpasHasi pyHKuMH, ee IPUMEHEHHE
131- | ITepBooOpa3zHas 3agada 0 BOCCTAHOBJIEHUH 3aKOHA IBVYKEHUS 110 OK-01, OK-
132 | pynkuuu. [IpaBuna U3BECTHOM CKOpOCTHU. IIoHATHE MHTETPUPOBAHUSL. 02, OK-03,
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HaXO0XKICHUA O3HakoMJIEHUE C OHITHEM MHTETpaia u OK-04, OK-
epBOOOPa3HBIX nepBooOpa3Hou st pyHkiuu y=f(x). Pemenne 05, OK-06,
3a/1ay Ha CBs3b IEPBOOOPA3HOM U €€ OK-07, TIK5.1
IIPOM3BOIHOM, BBIYMCIIEHHUE IEPBOOOPA3HON 11s
nanHoi pyHkiuu. Tabmua hopmyn s
HaXO0XXJCHUs epBooOpasHbIX. M3yueHue
MpaBUJIa BEIYUCIICHUS TEPBOOOPA3HOM.
133- | [Imomane 3ajaun, TPUBOJISIIKNE K TIOHITHIO
134 | xpuBONIHMHEHHOMI OIIPEJIETICHHOT 0 UHTErpaja — O BBIYUCICHUN
Tpaneuun. Popmyna IUIOINAAN KPUBOJIMHEHHON Tpanenuu, o
Herotona — JleiiOnuna | nepemenieHuu Touku. [lonsTue onpenenéHHoro
uHTerpaia. 'eomerpuyeckuii u punuecKuit
CMBICII OTIpeieieHHoro nHTerpaita. ®opmyna
Herorona— JleiOuua.
135- | IlousTue 06 ['eomeTpuyeckuii CMBICT OIIPEACIIEHHOTO
136 | onpenenecHHOM WHTEerpaa.
MHTETpaje KaKk
IUIOINAAN
KPHUBOJIMHEHHON
Tpanenuu
137- | OnpeneneHHBIH ['eomeTpuyeckuii CMBICT OMIPEACICHHOTO
138 | uHTerpan B )KU3HU unTerpana. ®opmyna HeroToHa - JleitbHuna.
Pemrenue 3aa4 Ha MpUMEHEHUE HHTETpAIa JUIs
BbIYUCIIEHHS] (PU3MUECKUX BEJIMYMH U MJIOUIAEH.
139- | Pemenue 3anau. [TepooOpaznas ¢pynkuuu. [IpaBuna
140 | IlepBooOpa3zHas HaxXO0XJIEHU MepBo0Opa3HbIX. Ee mpuMeHenue.
¢byHKLHH, ee
IPUMEHEHHE
Pa3nea 9. Crenenn u kopuu. CreneHHas QyHKuust
141- | Crenennas pyHKUUSA, [TonsiTHE KOPHS N-OM CTENEHU U3
142 | ee cBoiicTBa JeHCTBUTENBHOrO yrcna. MYHKIMH y=n VX X OK-01, OK-
cBoiicTBa u rpaduku. CBOWCTBA KOPHS N-0i 02, OK-03,
CTCIICHU. OK-04, OK-
143- | IIpeoOpa3oBanme [TpeoOpazoBaHre UPPAITMOHATBHBIX BBIPAKCHU. 05, OK-07
144 | BelpakeHMI ¢ KOPHIMHU
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N-0l CTEIIEHU

145- | CoiicTBa CTENIEHU C [TonsiTHe cTENEeHu ¢ TFOOBIM paliOHATBHBIM
146 | panmoHaNbHBIM U nokasareneM. CteneHnble GyHKINU, UX
JeUCTBUTENbHBIM CBOWCTBA U IpauKy.
MOKa3aTeIsIMH
147- | Pemenue PaBHOCHIBHOCTD MPpALMOHATIBHBIX YPABHEHUN 1
148 | uppauroHaIbHBIX HepaBeHCTB. MeTonbl ux pemeHus. Pemenue
YpaBHEHUH U UppalMOHATILHBIX YPAaBHEHUH U HEPABEHCTB.
HEPaBEHCTB
149- | Crenenu u KOpHHU. Onpenenenue cTeneHHON GyHKINU.
150 | Crenennas pyHKuUS Hcnonb3oBaHue ee CBOMCTB MPU PEILICHUH
YpaBHEHUM U HEPABEHCTB.
Paspnen 10. Iloka3aTeabHas pyHKIus
151- | Iloka3arenbHas CreneHb ¢ NPOU3BOJIBHBIM JIEHCTBUTEIIBHBIM
152 | ¢ynkuus, ee cBoiictBa | mokazateneM. OnpeseneHre noka3aTelbHOI
¢GyHKIMH, ee CBOMCTBA U rpaduK. 3HAKOMCTBO C
IPUMEHEHHEM T0Ka3aTeIbHON (QyHKIMH. OK-01. OK-
Pemenne nokasaTenbHbIX ypaBHEHUN 0 OI,<-03
(GYHKLIMOHATIBHO-TPAPUUECKUM METOAOM. OK,- 04 OK’-
153- | Pemenue Pemenue nokazareabHbIX YpaBHEHUH METOI0M 05 OI’<-07
154 | noka3arenbHbIX YpaBHHMBaHMsI I10Ka3aTeleil, METOIOM BBEACHUS ’
YPaBHEHUH U HOBOM MEPEMEHHOM, (PYHKIIMOHAJIBHO-
HEPaBEHCTB rpaguueckuM MetosioM. Perenue
MOKa3aTeIhbHBIX HEPABEHCTB.
Pasnea 11. Jlorapugmsl. Jorapupmuyeckas pyHkuus
155- | Jlorapudm uuncna. Jlorapudm yucna. JlecaTHuHbINA U HATYpaJIbHBINA
156 | JlecaTuuHbIi 1 Jorapu@Mmsl, YUCIIO €.
HaTypaJIbHbII OK-01, OK-
JorapuMbl, YUCIIO € 02, OK-03,
157- | CpoiictBa norapudmos. | CBoiicTBa norapudmos. Onepanus OK-04, OK-
158 | Onepauus JorapupMUpPOBAHHUS. 05, OK-07,
J0Tapu(MUPOBAHUS TIKS.1
159- | Jlorapudmuyeckas Jlorapudmuueckas GyHKIUS U €€ CBONCTBA.
160 | ¢ynkuus, ee cBOWCTBA
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161- | Pemenue [TousTHe norapu(pMUIECKOro YpaBHEHHS.
162 | norapupMuueckux Orneparus moTeHIMpoBaHus. Tpru OCHOBHBIX
YpaBHEHUH U METO/Ia PEIICHHSI TOTapU(PMUICCKUX YPABHEHUI:
HEPaBEHCTB ¢byHKIIMOHATBHO-TpadUYeCKUil, METO/
MOTEHIIMPOBAHUS, METO]I BBEICHUSI HOBOU
nepemenHoil. Jlorapudmuueckrue HepaBeHCTBA.
163- | Cuctemsl ANTOpUTM pEILIEHUs] CUCTEMBI YpaBHEHUI.
164 | norapupmMuuecKux PaBHOCHIIBHOCTB JIOTapU(MUYECKUX YPaBHCHHUI
ypaBHEHUH Y HEPAaBEHCTB.
165- | Jlorapudmsl B ipupoae | [Ipumenenue norapudma. Jlorapudmuaeckas
166 | u TexHuKe cnupais B npupoje. Ee matemarnueckue
cBoiicta.Jlorapudmuueckas pynkuus. Pemenue
IPOCTEHIINX JIOTApU(MUIECKUX YPABHEHHIA.
Pa3nes 12. MHo:kecTBa. JjieMeHThI TeopuHu rpados
167- | MHuoxecTBa [Tousatre muOX)ectBa. [1oAMHOXKECTBO.
168 Omnepanuu ¢ MHOXKecTBaMH. OTieparuu ¢ OK-01. OK-
MHO’KeCTBaMu. Penienne npukiagHbIX 3a7ay. ’
= 02, OK-03,
169- | I'padmr [Tonsitre rpada. Cesi3HbIi rpad, AepeBO, MUK OK-04. OK-
170 rpa¢ Ha TIOCKOCTH. 05 OI,<-07
171- | Pemenwue 3aaau. Onepartiu ¢ MHOKecTBaMH. OTHCcaHne ﬁKS ) ’
172 | MHuoxectBa, ['padpi 1 | peanbHBIX CUTYAIMd C TOMOIIBIO MHOYKECTB. '
WX IPUMEHCHHE [Tpumenenne rpadoB K penIeHno 3a1ad.
Pasnen 13. JineMeHTbl KOMOMHATOPHKH, CTATUCTUKYU M TEOPUM BEPOSATHOCTE
173- | OcHOBHBIE TIOHATHS IlepecTaHOBKH, pa3MEILICHUs], COYETAHUSI.
174 | xoMOuHATOPUKHU
175- | CoOsiTHe, BepossTHOCTh | COBMECTHBIE H HECOBMECTHBIE COOBITHS.
176 | cobbiTs. Cnoxenne u | TeopeMbl 0 BEpOSATHOCTH CYMMbI COOBITHH.
YMHO)KEHHE VYcioBHast BEpOSATHOCTh. 3aBUCUMBIE U OK-01. OK-
BEPOSITHOCTEH He3aBUCHMBbIe coObITHs. Teopemsl 0 02 HI’{ 51
BEPOSITHOCTH MPOU3BEICHHS COOBITHIA. ’ e
177- | BepositHOCTD B OTHocUTeIbHAS YaCTOTa COOBITHS, CBOMCTBO €€
178 | npodeccuonanbHbIX ycToiunBOoCcTU. CTaTUCTUUECKOE ONIPEEICHNE
3a/1a4ax BepoATHOCTH. OlleHKa BEPOSATHOCTH COOBITHSI.
179- | Pemenue 3amau. DOnemeHThl KoMOnHAaTOpUKH. COOBITHE,
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180 | DnemeHTHI BEPOSTHOCTH COOBITHsSA. ClIOKEHUE U YMHOKEHHE
KOMOUHATOPUKH, BEPOSITHOCTEH.
CTaTUCTHKH U TEOPHUU
BEPOATHOCTEI
Pa3nes 14. YpaBHeHusl 1 HepaBeHCTBA
181- | PaBHOCMIIBHOCTB PaBHOCHIIBHOCTD ypaBHEHUH U HEPABEHCTB.
182 | ypaBHEHU# u Omnpenenennst. OCHOBHBIE TEOPEMBI
HepaBeHCTB. O01Me PaBHOCHJIBHBIX II€PEX0/JaX B YPABHEHUSIX U
METOBI peIIeHUs HepaBeHCTBax. O0IIMe METO/IbI PEIICHUS
YPaBHEHMI: Iepexo OT paBeHCTBa (PyHKIUI K
PaBEHCTBY apryMEHTOB JJI1 MOHOTOHHBIX
GyHKLUH, METOJT pa3IOKEHHUs HA MHOXKUTEIH,
METO/ BBEJICHUSI HOBOM NIEPEMEHHOM,
(b yHKIIMOHATBHO-TpaUYECKU METO,.
183- | I'paduueckuii MmeTon OO61re MeTOIbI PellIeHUs] HEPABEHCTB: MEePEX0/]
184 | pemeHust ypaBHEHUH, OT CpaBHEHUsI 3HAYCHUN (PYHKIUH K CPAaBHEHHIO OK-01, OK-
HEPAaBEHCTB 3HAYEHUH apryMEeHTOB JUIsl MOHOTOHHBIX 02, OK-03,
GyHKIMI, METOI MHTEPBAJIOB, (PYHKIIMOHAIBHO- OK-04, OK-
rpaduyeckuii meton. ['paduueckuii MmeTos 05, OK-06,
peLICHUs] YpaBHEHUI U HEPABEHCTB. OK-07, TIK.5.1
185- | YpaBHeHus u Onpenenenne Moayis. PackpbiTie MOy s IO
186 | HepaBeHcTBA C omnpenenenuto. [Ipocreiimme ypaBHEeHUS U
MOJTyJIeM HEepaBeHCTBa ¢ MoAyneM. [Ipumenenue
PaBHOCHIIBHBIX TIEPEXOJIOB B OTIPEIEICHHBIX
TUIIAX YPABHEHUI M HEPABEHCTB C MOAYJIEM.
187- | CocraBienue u Pemenne TekcTOBBIX 3a7a4 Mpo(hecCHOHATBbHOTO
188 | pemenue COJIEpKaHUs.
po¢eCcCuOHATBHBIX
3ajJ1au C MOMOIIIBIO
YpaBHEHUI

IIpomexyTouyHas aTrecTanus (3K3aMeH)

JI — nexmus
Yp — ypok

I13 — nmpakTryeckoe 3aHsATHE
CP — camocrosTenbHas pabota
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VYcoBus peanu3anuy NporpamMmbl y4eOHON AUCHUTUINHBI
Peanuzanus nporpaMMsel mpeaMera TpeOyeT Hanu4us yaeOHOTro KabuHeTa MaTeMaTHKY.

OO6opynoBanue y4deOHOro kadmuera:/lyis peanusanuyd MPOrpaMMbl YIeOHOW MHUCIUTUTHHBI
PelyCMOTPEH y4eOHbI KaOMHET MaTeMaTUYeCKUX TUCIUILINH, OCHAICHHBIN 000py1I0BaHUEM: TO0CKOM
yueOHOI, pabouNM MECTOM TPEIOAaBaTeNs, CTOJIAMH, CTYJIBSIMH (IO YUCITy O0ydJaromuxcs), mradamu
JUTSL XpaHEHUS pa3JaTOYHOro IUJAKTUYECKOro MaTepuana U Jp.; TEXHUYECKUMH Cpe/ICTBaMU 00ydYeHUs
(KOMIIBIOTEPOM, CPENCTBAMU ayIU0-BU3yaIU3alluU, MYJIbTUMEIUNHBIM IPOEKTOPOM).

OO6opynoBaHne y4yeOHOro KaOuMHeTa M padoUMX MeCT KaOuHeTa:

[I9BM:
- DualCore Intel Core i3, 3200 MHz/RAM-2Gb/HDD-1Tb/DVD-RW/ GeForce GTS 450
1024Mb/monutopViewSonic VA2232 Series 22" LCD (1 komiur.);
- JloxanbHas cetb mox ynpasiaeaunem OC Windows 10.
Hocryn k:
- DIICKTPOHHOU OMOIMOTEKE;
- yueOHO-TIpOorpaMMHasi JOKYMEHTAITHSI.

Marepuansr YMK:

B cocrtaB yueOHO-MeTOIMYECKOTO OOECHeUeHUs MporpamMmbl 00IIe00pa3oBaTeNbHON yueOHON
JTUCITUTUINHBI «MaTeMaTuKay BXOJIST:
- HarsAHbIE TOCOOMS (KOMIUIEKTHI y4eOHbIX TaOJuIl, CTEHIOB, CXEM, IIJIaKaTOB, IMOPTPETOB
BBIJIAIOIINXCS YICHBIX MAaTEMaTHUKOB U JIp.);
- JNUJAKTUYEeCKUe MaTepuanbl (3aJaHus Ui KOHTPOJBHBIX palbOT, IS pa3HbIX BHUJOB OLIEHOYHBIX
CPEICTB, K3aMEHa U JIp.);
- TEXHMYECKHE cpeAcTBa OOyueHUs (MEepCOHATbHBIA KOMIBIOTEP C JIMIEH3HMOHHBIM IPOrPaMMHBIM
obecrnieueHreM; MYJIbTUMEINIHBIA TPOEKTOP; MHTEPAKTUBHAS IOCKA, BBIXO]] B JIOKATHHYIO CETh);
- KOHTPOJIbHO-OLICHOYHBIE CPE/ICTBA;
-METOIMYECKHE PEKOMEHIAITNH JIJIsl 00 y4JaroNIMXCs 110 HAIPaBJICHHUSIM 00pa30BaTeIbHOMN TSI TeITLHOCTH;
- nudpossie 00pa3zoBaTEeNbHbBIE PECYPCHI;
- HHCTPYKIIUHU TI0 OXpaHe TPyJia ¥ TEXHUKE OC30IMaCHOCTH.

TexHuveckue cpeacTBa 00yYeHUsI:

II9BM:

- DualCore Intel Core i3, 3200 MHz/RAM-2Gb/HDD-1Th/DVD-RW/ GeForce GTS 450
1024Mb/mounutopViewSonic VA2232 Series 22" LCD (1 kowmrin.)
- TexHuueckue ycJIOBHS peaju3alui NPOrpaMMbl:
- - KOMMYHHMKAI[HOHHbIE CpeJCTBA: DJIEKTPOHHAs Mmodra Materova.nata@yandex.ru, BHAEOCBS3b
Sunexc tenemocrt, Discord, cormansusie rpymms Viber, WhatsApp, VK;

- - oOpa3oBareabHble miatdgopmbl: [Opaiir [Pexxum mpoctyma https://urait.ru], Book [Pexum
noctyna https://www.book.ru/]
- - cucrema ynpasjenusi ooyuenuem: Moodle [Pexum moctyna https://sdo.nkit89.ru/my/]



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

HNudopmannonHoe odecnevyenmne
IlepeueHsr  peKOMeHAYeMBIX  Y4eOHBIX, JJEKTPOHHBIX  00pa30BaTEeJIbHbBIX U
HH(OPMAINUMOHHBIX PecypcoB
HNHTepHET-pecypcoB, J0NMOJHUTETbHOI JUTEPATYPHI
OcHoBHbIE MeYaTHbIE U3IaAHUSA

1. Maremaruka: yueOHuk/ bammakos M.U.- 2-e w3a., crep. - M: KHOPYC, 2019.
(Cpennee npodeccruoHanbHOE 00pa30BaHUe)

2. Maremaruka: anreOpa U Hadajaa MaTeMaTHYECKOrO aHaJIM3a, reoMeTpus. Anredpa u
Havayia MaTeMaTudeckoro ananusa. 10-11 kmacc. Anumos II.A., Konsrun FO.M., TkaueBa M.B.
u npyrue. - M: [Ipocsemenue, 2022.

3. Maremaruka: anredpa 1 Hayalla MaTeMaTHYECKOIr0 aHajiu3a, reometpus. ['eomerpus.
10-11 knacc. Aranacsu JI.C., byryzoB B.®., Kagomues C.b. u apyrue. - M: IlpocBemienue,
2022.

4. Maremarnka: anreOpa U Ha4yajla MaTeMaTHYECKOTO aHaIHM3a, reoMeTpus. Anredpa u
Havajla MateMaTHueckoro ananusa (B 2 yactsix). 10 kimacc. Yacts 1: Mopakosuu A.T'., CeMeHOB
I1.B.; Yacte 2: MopakoBud A.I'. u npyrue; noj penakuueit Mopakosuua A.I'. - M: MHemo3uHa,
2021.

5.  Maremaruka: anreOpa 1 Hadajga MaTeMaTHYECKOTO aHAIHM3a, reoMeTpus. Anredpa u
Hayaja MaTeMaTUYecKoro ananusa (B 2 yactsax). 11 kmacc. Yacts 1 Mopakosuu A.I'., CemeHoB
I1.B.; Yacts 2: MopakoBud A.I'. u npyrue; noj penakuueit Mopakosuua A.I'. - M: MHemo3uHa,
2021.

6. Maremaruka: anreOpa U Hadajga MaTeMaTUYECKOTO aHaIM3a, reoMeTpus. Anredpa u
Hayaja Marematuuyeckoro anammsa. 10 knacc. Hukonbckuit C.M., Iloranos M.K., PemernukoB
H.H. u npyrue. - M: [Ipocsemenue, 2021.

7. Maremaruka: anreOpa U Hadajga MaTeMaTHYEeCKOrO aHalM3a, reoMeTpus. Aiaredpa u
Hadayia MaremMarudeckoro ananm3a. 11 knacc. Hukonbckuii C.M., Ilortamos M K., PemernukoB
H.H. u npyrue. - M: [Ipocsenienue, 2021.

8. Maremaruka: anreOpa ¥ Hayajla MaTeMaTHYeCKOTO aHallu3a, TeOMETPHs.
I'eometpus.10-11 xmace. Iloropeno A.B. Maremaruka: anreOpa W Hauajga MaTeMaTHYECKOTO
aHanmmu3a, reometpus. ['eomerpusi.10-11 knacce. [Toropenos A.B. - M: IIpocsemenue, 2019.

9. Maremaruka: anrebpa U Hayajga MaTeMaTHYECKOTO aHAINU3a, reoMeTpus. [ 'eomeTpusi.
10 kmace. AnekcannpoB A.Jl., Bepuep A.JL., Peokuk B.U. - M: [IpocBemenue, 2021.

10. Maremaruka: anreOpa ¥ Hadajga MaTeMaTUYECKOTO aHalu3a, reoMeTpus. ['eomerpus.
11 kmacc. Anexcanapos A.Jl., Bepuep A.JL., Peokuk B.U. - M: [Ipocemenue, 2021.

JIeKTPOHHbIE U3IAHUS
1. Bcepoccuiickue mnTepHeT-onmumnuanel. - URL: https://online-olympiad.ru / (nata
obparenus: 12.07.2022). - TekcT: 3EKTPOHHBIH.
2. Enunas xomtekiusi mudpoBbix oOpa3oBaTenbHbIX pecypcoB. - URL: http://school-
collection.edu.ru / (nara oopamenus: 08.07.2022). - TekcT: 37eKTPOHHBIH.
3. WNudopmannonnas cucrema «EMnHOE OKHO JI0CTyTa K 00pa30BaTeIbHBIM pecypcamy.
- URL: http://window.edu.ru / (nara obpamienus: 02.07.2022). - TekcT: 37EKTPOHHBIH.
4. Hayunast snexkrponnas Oubnmoreka (HOB). - URL: http://www.elibrary.ru (mara
obpamienus: 12.07.2022). - TekcT: 37CKTPOHHBIH.
5. OTkpeIThiii  KOUTeK. Matematuka. - URL: https://mathematics.ru / (mara
obparmienus: 08.06.2022). - TekcT: 3CKTPOHHBIH.
6. [MoBropum wmarematuky. - URL: http://www.mathteachers.narod.ru / (mara
obpamienus: 12.07.2022). - TekcT: 37CKTPOHHBIH.
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- URL:

7. CnpaBoyHUK o MaTeMaTuKe JUISL IIKOJIbHUKOB.
https://www.resolventa.ru/demo/demomath.htm / (mara obpamenus: 12.07.2022). - Texkcr:
3JIEKTPOHHBIN.

8. Cpenusisi MaTemaTryeckass uaTepHeT mkona. - URL: http://www.bymath.net / (gara
obpamienus: 12.07.2022). - TekcT: 37CKTPOHHBIH.

9. denepanbubiii mopran «Poccuiickoe obpazoBanue». - URL: http://www.edu.ru /

(mata oopamienus: 02.07.2022). - TekcT: 37K TPOHHBIH.
denepanbHbIi HEeHTP HHPOPMaIMOHHO-00pa3oBaTenbHbIX pecypcoB. - URL: http://fcior.edu.ru /

(mata oopamienus: 01.07.2022). - TekcT: 37CKTPOHHBIH.
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y4eOHON TUCITUTIITUHBI.

KoHTpOJIb M OLleHKa pPe3yJIbTATOB 0CBOEHHSI Y4eOHOH U CHUNINHBI

KoHTpos1b U O1IEHKA pe3ynbTaTOB OCBOEHUS yUEOHON AMCLUIIIIMHBI IPOBOAUTCS B paMKaxX TEKYIIEH U IPOMEXYTOUHOM aTTeCTallUH.
Texyias aTrecranus IpOBOAUTCA HA yUYEOHBIX 3aHATHIX B COOTBETCTBUU C TEMATHUYECKUM IJIAHOM U TEXHOJIOTMYECKUMHU KapTaMH 3aHSATHIA.
HpOMe)KYTO‘IHaSI arrecranus IMPOBOAUTCA C MLCJIbIO KOHTPOJA OCBOCHUA O6y‘IaIOH_II/IMI/ICSI 3allJITAHUPOBAHHBIX PE3YJILTATOB OCBOCHUA

ITopsnok npoBeeHNs TEKYyIEeH U IPOMEKYTOUYHOM aTTECTAalUU ONPEIEISAETCS OLICHOUYHBIMU CPEICTBAMM.

Oomasi/npodeccuoHanbHast
KOMIeTeH U

Pasznen/Tema

Tun oeHOYHbIX MEPONPUATHUS

OK 01 Beibuparp crocoOsbr
pelieHHs 3aa4
npodecCHOHAIbHON
JeSITeIIbHOCTH
NPUMEHHUTEIHHO

K Pa3JIMYHBIM KOHTEKCTaM

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

P 3, Temnr 3.1, 3.2, 3.3, 3.4, 3.5 I1-o/c, 3.6

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

P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9, 6.10 IT-o/c,
6.11

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

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5 I1-o/c, 8.6

P9, Temrr 9.1,9.2,9.3,9.4,95

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3, 11.4, 11.5, 11.6 IT-o/c, 11.7

P 12, Temsr 12.1, 12.2, 12.3 I1-o0/c, 12.4, 12.5, 12.6 TT-0/c, 12.7
P 13, Temnr 13.1, 13.2, 13.3, 13.4, 13.5 IT-o/c, 13.6

TectupoBanue

YcrHbIit onpoc

MaremaTu4ecKuii TUKTaHT

NunuBuayanbHas caMocTosTenbHas paboTa
[IpencraBnenure pe3yabTaTOB MPAKTHUECKUX
pabor

3aiuTa TBOPUYECKUX padoT

KonTpomnbnas pabora
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OK 02 Hcnonb3oBath
COBPEMEHHBIE cpencTBa
MIOWCKa, aHanm3a u
UHTEPIIpETANN
uHopManuy, u
UH(pOpPMaIOHHBIE
TEXHOJIOTUU JJISl BBITOJIHCHHS
3a1a4  TpodeccHoHANbHON
JeSITeIbHOCTH

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

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

P 4, Temu 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, Temn 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, Tems! 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, Temr1 7.1,7.2,7.3,7.4, 75 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

P 11, Temsr 11.1, 11.2, 11.3 IT-0/c, 11.4, 11.5, 11.6 IT-o/c, 11.7
P12, Temnr 12.1, 12.2,12.3, 12.4, 12.5 I1-o/c, 12.6

TectupoBanue

VYcerHbiii onpoc

MaremaTuyecKuid TUKTaHT

WuauBuayaibHas caMoCTOsTeNbHAs paboTa
[IpencraBinenure pe3yabTaTOB IPAKTHUECKUX
pabor

3ammra TBOpUECKUX padoT

Kontponbhas pabota

OK 03 [IImanupoBatb U
peann30oBhIBaTh COOCTBEHHOE

pohecCHOHATBHOE u
JIMYHOCTHOC Pa3sBUTHUC,
IpeAPUHIMATENBCKYIO
JESITEIbHOCTh B
npodeccuoHaIbHONM  cdepe,
UCIIOJIb30BaTh  3HAHHUS  TI0
(MHAHCOBOW T'PaMOTHOCTH B
PAa3INIHBIX KN3HCHHBIX
CUTYaIUsIX

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 I1-0o/c, 2.6

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

P 4, Temur 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, Temsr 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, Temer 7.1,7.2,7.3,7.4, 75 I1-0/c, 7.6

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 85

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, Temnr 12.1,12.2,12.3, 12.4, 12.5 I1-0/c, 12.6

TectupoBanue

VYerHbII onpoc

MaremaTrueCKuil TUKTAHT

NunuBuayanpHas caMoCcTosITeNIbHAs paboTa
[IpencraBinenue pe3ynabTaToB MPaKTUYECKHUX
pabort

3amuTa TBOPUYECKHUX padoT

KonTponbHas pabora
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OK 04 D¢ dexTuBHO
B3aMMO/ICHICTBOBATh "
paboTatb B KOJUJICKTHBE U
KOMaH/1e

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

P2, Temn 2.1, 2.2, 2.3, 2.4, 2.5 I1-o/c, 2.6

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

P 4, Temum 4.1, 4.2, 4.3, 4.4, 45, 4.6, 4.7 TI-o/c, 4.8, 4.9, 4.10,
4.11

P 5, Temn 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, 5.7, 5.8, 5.9, 5.10 II-o/c,
511

P 6, Tems! 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, 7.5I1-0/c, 7.6

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

P9, Temr 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 IT-o0/c, 11.4, 11.5, 11.6 IT-o/c, 11.7
P 12, Temnr 12.1, 12.2, 12.3, 12.4, 12.5 T1-o/c, 12.6

TectupoBanue

VYcerHbiii onpoc

MaremaTuyecKuid TUKTaHT

WuauBuayaibHas caMoCTOsTeNbHAs paboTa
[IpencraBinenure pe3yabTaTOB IPAKTHUECKUX
pabor

3ammra TBOpUECKUX padoT

Kontponbhas pabota

OK 05 OcymiecTBIATh
YCTHYIO M IHUCHbMCHHYIO
KOMMYHHUKAIIHIO Ha
rOCYapCTBEHHOM SI3BIKE
Poccniickoit  ®@epepanun ¢
y4eToM 0COOEHHOCTEH
COIMAJIBHOTO U KYJIbTYPHOT'O
KOHTEKCTa

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

P 4, Temm 4.1, 4.2, 4.3, 4.4, 45, 4.6, 4.7 TI-o/c, 4.8, 4.9, 4.10,
4.11

P 5, Temn 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, 5.7, 5.8, 5.9, 5.10 IT-o/c,
511

P 6, Tems! 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,Temn1 7.1,7.2,7.3,7.4, 75 II-0/Cc, 7.6

P 8, Temrr 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 IT-0/c, 11.4, 11.5, 11.6 IT-0o/c, 11.7
P12, Temsr 12.1, 12.2,12.3, 12.4, 12.5 I1-o/c, 12.6

TectupoBanue

YcrHbIi onpoc

Maremarudeckuii JUKTAHT

WnauBuayanbHas caMOCTOsATENbHAS paboTa
[IpencraBiaennie pe3yabTaTOB MPAKTHUECKUX
pabor

3aiuTa TBOPUECKUX paboT

KonTponbHas pabora
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OK 06 IMposiBnsite | P 1, Tema 1.1, 1.2, 1.3 T1-0/c, 1.4, 1.5, 1.6 TectupoBanue

rPaKIaHCKO- P 4, Temunr 4.1, 4.2, 4.3, 4.4, 45, 4.6, 4.7 TI-o/c, 4.8, 4.9, 4.10, | YcTHbIi1 onpoc

NaTpuoTHYeCKyo no3uuuio, |4.11 MaremaTuyecKuid TUKTaHT
JIEMOHCTPHPOBATH P 5, Temn 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, 5.7, 5.8, 5.9, 5.10 II-o/c, | UunuBuayanpHas caMOCTOsTEIbHAs paboTa
OCO3HAaHHOE TMoBeAeHue Ha | 5.11 [IpencraBinenure pe3yabTaTOB IPAKTHUECKUX
OCHOBE tpaguimonHeix | P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 Il-o/c, 6.8, 6.9, 6.10 | paGoTt

00I11eUeI0BEYUECKUX IT-o/c, 6.11, 6.12, 6.13, 6.14, 6.15, 6.16, 6.17 3amuTa TBOPYECKHUX padoT

nenHocreii, B TomM umciae ¢ | P7, Temnr 7.1, 7.2, 7.3, 7.4, 7.5 I1-o/c, 7.6 3amuTa HHIUBUAYATBHBIX POCKTOB
y4EeTOM rapmonmzanuu | P 12, Temsr 12.1, 12.2, 12.3, 12.4, 12.5 T1-o/c, 12.6 KonTponpHas padora

MEKHAIIMOHAIbHBIX u

MEKPEITUTHO3HBIX

OTHOILIEHUH, MIPUMEHSTh

CTaH/IapPTHI

AHTUKOPPYIMIHUOHHOTO

[IOBEIECHUS

OK 07 CopgeticroBare |P 1, Tema 1.1, 1.2, 1.3 11-0/c, 1.4,1.5,1.6 TectupoBanue

coxpaneHuto  okpyxaromei | P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 [1-o/c, 2.6 VYcTHBIH onpoc

Cpeibl, PecypcocOepeKeHHIO,

MPUMEHSATH 3HAHUS 00
W3MEHCHUU KJIMMaTa,
MPUHIUIIBI OepeKIIMBOTO
MPOU3BOJACTBA, APHEKTUBHO
JIeMCTBOBATH B

qp€3BLIqafIHBIX CUTyalusIx

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

P 4, Temw 4.1, 4.2, 4.3, 4.4, 45, 4.6, 4.7 T1-o/c, 4.8, 4.9, 4.10,
4.11

P 5, Temn 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, Tems! 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, 7.5I1-0/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 TT-o/c, 11.7
P12, Temnr 12.1, 12.2,12.3, 12.4, 12.5 I1-o/c, 12.6

MareMaTH4ecKuil JUKTaHT

WnauBuayanbHas caMOCTOsATENbHAS paboTa
[IpencraBienne pe3yabTaTOB MPAKTHUECKUX
pabor

3aiuTa TBOPUYECKUX padoT

3amuTa MHAMBUAYAJIBHBIX TIPOEKTOB
KonTponbHas pabora
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[1K 1.2. Bemonnares pacuersr | P 1, Tema 1.3 TectupoBanue

u KoHcTpyupoBanue |P 2, Tema 2.5 VYcTHBIN onpoc
CTPOUTENbHBIX KOHCTpyKIui | P 3, Tema 3.3 MareMaTuueckuil AMKTAHT
P7Temsr 7.7, 7.10 NuauBuyaibHAs caMOCTOSATENIbHAs padoTa
[IpencraBnenre pe3yabTaTOB MPAKTHUECKUX
pabor

3ammra TBOpUECKUX padoT
3amuTa HHANBUYTbHBIX IPOSKTOB
KonTtponsHas pabora

[IK 5.1. Cocrasnenue |P 4, Tema 4.7 TectupoBanue
cBoaHbIx crenudukanuii u | P 6, Tema 6.10 VYcTHBIH onpoc
Ta0JIHIL MOTPEOHOCTH B |P8, Tema 8.5 Maremarudeckuii JUKTAHT
CTPOUTEITBHBIX u |P11, Tema 11.6 NunuBuayanbHas caMocTosTenbHas paboTa
BCIIOMOTaTeJIbHBIX P 12, Tema 12.2 [IpencraBnenure pe3yabTaTOB MPAKTHUECKUX
MmaTepuainax u odbopynoBanuu | P 13, Temsr 13.3, 13.6 pabor

P 14, Tema 14.5 3amura TBOPUYECKUX padoT

3amuTa HHANBUYTbHBIX IPOSKTOB
KontponsHas pabora
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