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Padoyast nporpaMmma y4e0HO# JMCHUIIIMHBI pa3padoTaHa HA OCHOBe TPeOOBaHMM

®denepalibHOTO roCy/AapCTBEHHOTO 00pa3oBaTEeNBLHOTO CTaHzapTa CpEIHETo
npodeccCuoHaIbHOr0  00pazoBaHusi Mo cnenuaidbHOocTH 27.02.04 ABTOMAaTHYECKHE CHCTEMBI
yIpaBJICHUS

— @enepa’dbHOrO TOCYAAPCTBEHHOTO 00pa30BAaTENbHOTO CTaHAapTa CpeaHero oOIIero
oOpa3oBaHuUS;

— ®depnepanbHON 00pa30BaTENBHOM IPOrPAMMBI CPEHETO 00IEro 00Pa30BaAHUSH C YUETOM;

— Paboueli mporpaMMbl BOCTIUTaHUs O crienuanbHOCTH 27.02.04 ABTOMAaTHYECKUE CHCTEMBI

yIpaBJICHUS

— Pexomenpanuii 1mo peanuzanuu CpeaHero oOiiero oOpa3oBaHHs B Ipeleinax OCBOCHHS
00pa3zoBaTeNbHON IPOTPAMMBI CPEHETO MPOPECCHOHATIEHOTO 00pa30BaHMS;

— IlpumepHoii paboueii mporpaMmMbl 001IE00pa30BaTENbHON AUCHUIUIMHBI «MarteMaTHuKay aJs
npodeccnoHanbHBIX 00pa30BaTENbHBIX OPraHU3aIIHi.

Paspaborunk: Tpyxuna K.C., mnpenomaBarens T'AIIOY CO  «Cyxonoxckuit
MHOTOITPO(MUITbHBIA TEXHUKYM.
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IHosicuuTeabHAA 3aNIMCKA

Pabouass mporpamma ydueOHOW IUCHUIUIMHBI «MareMaTuka» SBISETCS YacThbl0 OCHOBHOMU
npodeccuoHaibHON 00pa3zoBarenbHON nporpamMmbl —23.02.07 TexHuueckoe oOCIy)KUBaHUE U PEMOHT
JIBUTATENeH, CUCTEM M arperaroB aBTOMOOMIICH.

YueOnasaucuumiuHa «MaTemMaTnkay BXOJIUT B 00s3aTeNIbHYIO YacTh 0011e00pa3oBaTeIbHOTO
[IUKJIa U U3y4YaeTcsl Ha yriyOJEHHOM YpPOBHE.

[IporpaMmMa mo MaTeMmMaTHKe Ha ypOBHE CpeAHero oouiero obpa3oBaHusi pa3zpaboTaHa Ha
ociope DPI'OC COO ¢ y4y€ToM COBPEMEHHBIX MHUPOBBIX TpPEOOBAaHUH, MPEIBABISIEMBIX K
MaTeMaTHYeCcKOMy 00pa30BaHUIO, U TPAAULIUNA pOCCHilcKOro obpazoBaHus. Peanuzanusi nmporpamMmbl
0 MaTreMaTHKe OOeCIeYMBaeT OBJAJECHUE KIIOYEBHIMH KOMIIETEHIMSIMH, COCTABISIOINIMMU OCHOBY
JUISL CAaMOPA3BUTHUSL U HEMIPEPHIBHOTO 00pa30BaHMsl, IIEIOCTHOCTh OOLIEKYJIbTYPHOTO, JUYHOCTHOTO U
[I03HABATEJIBHOI'O PA3BUTHS JIMYHOCTU oOydarouuxcs. B mporpamme 1o mareMaTtuke y4TE€HbI HJIEU U
nonioxkeHus KoHuenuu pa3BuTUsT MaTeMaTHueckoro ooOpaszoBanusi B Poccuiickoit ®enepanuu. B
COOTBETCTBUM C HAa3BAaHUEM KOHLENIUH, MaTeMaTHyeckoe oOpa3oBaHUE JOJKHO, B YAaCTHOCTH,
MPEIOCTABIATh KAXAOMY OOydarolmeMycss BO3MOXKHOCTb JOCTHDKEHHUS YPOBHSI MaTeMaTHUYECKUX
3HaHUI, HEOOXOAUMOTO ISl AaJbHEWIIeH yCIenIHOM XKU3HU B o0mecTBe. FIMEHHO Ha pelieHne 3TOu
3a/layM HaIleJIeHa MporpamMma mo mMaTematuke 6a30Boro ypoBHs. B snoxy nudpoBoit Tpanchopmanun
BCEX Cep YeI0BEUECKOM J1eATENbHOCTH HEBO3MOXKHO CTaTh 0OPa30BaHHBIM COBPEMEHHBIM YEJIIOBEKOM
6e3 0a30BOI MaTeMaTHUECKOM MOATOTOBKH. Y3K€ B IIKOJIE MaTeMaTHUKa CIYXKHUT OMOPHBIM MPEAMETOM
JUIS WU3YYEHUS] CMEKHBIX AMCLUMIUIMH, a B JU3HM IIOCJE ILIKOJbl PEAJbHOM HEOOXOIUMOCTHIO
CTaHOBUTCSI HEMpPEPBIBHOE 00pa3oBaHue, YTO TPeOyeT MOITHOIEHHON 0a30Boi 0011e00pa3oBaTeNbHOM
MIOATOTOBKH, B TOM YHCJI€ U MAaTEMaTHUYECKON. DTO 00YyCIOBIEHO TEM, YTO B HAIIM JHHU PACTET YUCIIO
CHEIHAIbHOCTEH, CBSI3aHHBIX C HEMOCPEICTBEHHBIM MPUMEHEHHEM MaTeMaTHKu: U B cdepe
SKOHOMMKH, U B OM3HECE, U B TEXHOJIOIMUECKUX O0JIacTAX, U JAake B TyMaHUTapHbIX cepax. Takum
o0pa3oMm, Kpyr oOydaromuxcs, Ais KOTOPBIX MaTeMaTHKa CTAHOBUTCA 3HAYMMBIM IPEIMETOM,
CYIIECTBEHHO PaCLIMPSIETCS.

OOyuenne MmaTemMaTHke Ja€T BO3MOXKHOCTh pa3BUBaThb Yy OOy4YaloIIUXCS TOYHYIO,
palMoOHaANbHYI0O M MH()OPMAaTHUBHYIO peuyb, YMEHHME OTOMpaTh HambOosee MOAXOISIIME S3BIKOBBIE,
CUMBOJIMYECKUE, TpapuyecKue CpeiacTBa IS BBIPAXKEHHUS CYXACHMM M HarasAHOTO HUX
npenacrapieHus. HeoOXOonMMBIM KOMIIOHEHTOM OOIed KyJbTypsl B COBPEMEHHOM TOJIKOBAaHUH
sBJIgeTCS 00lIee 3HAKOMCTBO C METOJJaMH MO3HAHUS JIEHCTBUTENILHOCTH, MTPE/ICTABICHUE O IPEIAMETE U
METOZI€ MaTeMaTUKH, €ro OTJIWYMSA OT METOJOB €CTECTBEHHBIX M TIyMaHUTapHBIX HayK, 00
OCOOCHHOCTSIX TMPUMEHEHMs] MAaTeMaTHKU Ul PElIEHUS HAy4yHbIX M TNPUKIAAHBIX 3anad. Takum
o0pa3oMm, MaTeMaTHyeckoe oOpa3oBaHME BHOCUT CBOHM BKJIaJ B (opMupoBaHHE OOLIeH KyJIbTyphl
yenoBeka. M3yueHne MaTeMaTHKU CIIOCOOCTBYET 3CTETHYECKOMY BOCIUTAHHIO YEJIOBEKA, TOHUMAHUIO
KpacoTbl W M3SIIeCTBA MAaTEMAaTUYECKHX pACCYXACHUH, BOCHPUATHIO TE€OMETpUYECKHX (opM,
YCBOEHHUIO UJIEU CUMMETPHHU.

[TpuoputetHbiMu 1enaMu  oOydenus wMartematuke B CIIO sBisworcs: ¢opmupoBaHue
LEHTPAJIbHBIX MAaTEMaTUYECKUX MOHATHUN (YUCIO, BETMYMHA, TeoMeTpuyecKas Qurypa, nepeMeHHas,
BEPOSTHOCTH, (DYHKIIMS), 00€CIIEUNBAIOIINX TPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTeMaTHYECKOTO
oOpa3oBaHMsl 00ydYaroIIMXCs; TOJBEJICHHE OOyYaloIIMXCsi Ha JOCTYIHOM JJsi HHUX YPOBHE K
OCO3HAHUIO B3aUMOCBSI3U MATEMaTHKHA U OKPYXaroUIEro MHUpa, MOHHMAHHE MaTEeMaTUKH KaK 4acTd
oOmiel KyJIbTypbl YeNOBEYECTBA; pA3BUTHE MHTEJUIEKTYaJlbHBIX M TBOPYECKUX CIIOCOOHOCTEH
o0yyaroImuxcs, M03HaBaTeIbHON aKTUBHOCTH, UCCIEI0BATEIbCKUX YMEHUN, KPUTUIHOCTH MBILIUICHUS,
MHTEpeca K U3Y4YEHHMIO MaTeMaTuku; (opmupoBaHue (yHKIMOHAJIBHOM  MaTeMaTH4ecKoil
IPAMOTHOCTH: YMEHHUS pacliO3HaBaTh MaTEMAaTUUECKUE ACTIEKThI B PEAIbHBIX )KM3HEHHBIX CUTYAlHUSIX U
IpU M3YYEHUHM [JPYTUX Y4eOHBIX MPEAMETOB, MPOSBICHHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
dbopMynHupoBaTh MX Ha SI3bIKE MATEMATHKH W CO3JaBaTh MaTEeMATHUYECKHUE MOJIENH, MPUMEHSTh
OCBOCHHBIM MATEMATHMYECKUH anmapar s pElIeHUs NPAKTUKO-OPUEHTUPOBAHHBIX  3a]ad,
MHTEPIPETUPOBATh W OLICHUBATh MOJY4YEHHbIE pPe3ysbTarbl. OCHOBHBIMH JIMHUAMH COACPKAHUS
marematuku B CIIO sBustores: «Uucnma u  BeIUHCICHHS», «AnreOpa» («Anrebpanmveckue



BBIpaKCHUs», «YpaBHEHHUS U HEpaBeHCTBa»), «Hauama maremarudeckoro anaiamsa», «l'eomerpusy
(«'eomerpuueckrie GUTyppl W HX CBOHCTBa», «l3MepeHHME TEOMETPUYECKHX BEIUYUHY),
«BepOHTHOCTB U CTaTUCTUKA. I[aHHBIe JIMHUHW PA3BUBAIOTCA MapalyICJIbHO, KaX/asd B COOTBECTCTBUU C
COOCTBEHHOW JIOTUKOW, OJHAKO HE HE3aBUCHMMO OJIHA OT JIPyroil, a B TECHOM KOHTaKTe H
B3aHMOZ[eI>'ICTBPIPI. KpOMe 3TOI'0, UX O6’beZ[I/IH$IeT JIOTUYCCKasA COCTaBJIAr0IIast, TPAAUIIUOHHO IIPpHUCYIasd
MaTeMaTHUKE W TPOHU3BIBAIOIIAS BCE MAaTEMAaTHYECKHUE KypChl M COJCpIKATEIbHBIC JIMHUU.
Chopmynuposannoe B PI'OC COO tpeboBaHue «BIaJICHUE METOAAMH JOKA3aTeIIbCTB, ATOPUTMAMHU
pemieHus 3aaa4, yMeHHE (OpMYIUPOBATh OMNpPEICICHHs, aKCHOMBI W TEOPEMbI, MPHUMEHAThH HX,
IMPOBOAUTL AOKA3ATCJIBHBIC PACCYXKACHHA B XOAC PCHICHUA 3aJaqd» OTHOCHUTCA KO BCEM y‘Ie6HbIM
Kypcam, a (GOpMUPOBAHHE JIOTUYECKUX YMEHUH pacipeeseTcsi 0 BCeM TojilaM 0O0y4eHUs] Ha YPOBHE
cpenHero obmero obpaszoBanusi. B coorBerctBum ¢ DPI'OC COQO wMaremaTwka SIBISICTCS
00513aTeIbHOWIUCIIUIUIMHOW HAa JIaHHOM YpOBHEe oOpa3oBanus. [IporpamMoii 1o wmaremaTHke
IpeayCMaTpUBaeTCd HM3Y4YCHHE Y4eOHOW IUCHUIUTMHBI «MaTemaTtuka» B paMKax TpEX Y4eOHBIX
KypcoB: «AunreOpa M Hadaima MaTeMaTH4ecKoro anaimsza», «[eomerpus», «BeposTHOoCTh W
CTAaTHUCTUKA). qDOpMHpOBaHI/IC JJIOTUYCCKUX YMeHI/Iﬁ OCYHICCTBIIACTCA Ha MNPOTSKCHHUU BCEX JICT
oOy4YeHHsT Ha YypOBHE CpEIHEro ooOmero oOpa3oBaHUs, a 3JEMEHThl JIOTUKU BKJIIOYAIOTCS B
coJiep’KaHuE BCEX HA3BaHHBIX BbIIIE YUEOHBIX KypCOB.

B paboueit nporpaMme IPEICTaBICHO npogecCHOHAIBLHO-OPHEHTHPOBAHHOE
cojiep:KaHMey4IeOHON JUCHMIUIMHBI, TPEAINOIAraloniee CHTYaTUBHOE WCIIONIb30BaHUE Y4eOHOTO
MaTepualia ¢ TPO(ECCHOHATBHBIM COJCPKAHUEM IPAKTHYECKOTO XapakTepa, CIIOCOOCTBYIOIICE
(OpPMUPOBAHHUIO YCTOWYMBOW MOTHBAIIMU M IIEHHOCTHOT'O OTHOIICHHS K IOJy9aeMod Npodeccud,
poeCCUOHATLHO 3HAYUMBIX KAUeCTB JIMYHOCTH, OOIIMX U MPO(HECCHOHATLHBIX KOMIICTCHIIUH.



O0beM yueOHOM TUCIUNIHHBI

O0beM yueOHOU AUCITUTUINHBI Bcero akagemuyeckux 4acoB
OO6mmast Tpy10EMKOCTh Y4EOHOU TUCIUTLTUHBI 346
B TOM YHCJIC
Bo B3aumMoieiicTBUY C Mpeno/iaBaTeieM 340
B TOM YHCJTIC
JIEKINH, YPOKH 177
MPAKTHYECKHUE 3aHATHUS 163
CamocTosTenbHas paboTa 00yJaromuxcs 0
[TpomexyTouHas aTTectanus (3K3aMeH) 6




Conep:xanue y4eOHOH TUCHUTLIUHBI

OcHoBHbIMU JUHUsAMU cojepkanuss MareMatuku CIIO sBisroTcs: «Yuciia v BBIYUCICHUSY,
«Anrebpa»  («AnreOpanueckue  BBIpOKEHUS», «YpaBHeHHs UM  HepaBeHCTBa»), «Hauana
MaTeMaTHYeCKOro aHaimusa», «I'eomerpus» («I'eomerpuueckue GUrypbl U UX CBOCTBay, «l3mepenue
F€OMETPUUYECKUX BEJIUYUH»), «BeposTHOCTs W cTatucTtuka». JlaHHbIE JMHUM Pa3BUBAIOTCS
napajuieJbHO, KaXJas B COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJHAKO HE HE3aBHUCHUMO OJIHA OT
Ipyrod, a B TECHOM KOHTaKkTe U B3aumopeictBuu. Kpome 53Toro, ux oOBeAMHSET JOrMYecKas
COCTABJISIIONIAS, TPAAUIMOHHO MPHUCYIIas MaTeMaTUKEe M IPOHHU3BIBAIONIAs BCE MaTeMaTHYECKUE
Kypcel U cozaepxkartenbHbie guHUU. ChopmynupoBanHoe B PI'OC COO TtpeboBaHUE «BIIAJICHUE
METOJIaMU JI0Ka3aTeNIbCTB, aIrOpUTMaMHU PEIICHUs 3a/Jad, YMeHHE (HOpPMYIHpPOBATH OMpEACIICHUs,
AKCHOMBI M TEOPEMBI, IPUMEHATh HX, MPOBOJAUTH JOKA3aTEJIbHbIE PACCYXKJICHHUS B XOAE pEUICHUs
3a/1a4» OTHOCHUTCSI KO BCEM YUYEOHBIM Kypcam, a (pOpMUPOBAHUE JIOTHUYECKUX YMEHUHN pacipenensieTcs
[0 BCEM rojiaM 00y4eHHsI Ha ypOBHE cpe/iHero obmiero oopasopanus. B coorserctBun ¢ ®I'OC COO
MaTeMaTHKa SBIISETCS 00s3aTeIbHOMIUCIUIUIMHON HA TAaHHOM YpPOBHE oOpa3zoBanus. [IporpamMmoii mmo
MaTeMaTHKe MpeaycMaTpUBaeTCs U3ydYeHHe Y4eOHOM MUCHUILUIMHBI «MareMaTuka» B paMKax TpEx
y4eOHBIX KypCOB: «Aurebpa W Havajsa MaTeMaTHYECKOTO aHanm3ay, «['eomerpus», «BeposTHOCTh U
cTaTUCTUKa». DOpMUpOBaHHE JIOTMUYECKUX YMEHUN OCYLIECTBISETCS HA MPOTSIKEHUHU BCEX JIET
oOydeHUss Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUsS, a OJJIEMEHTHI JIOTHMKH BKIIOYAIOTCS B
CoJiep>KaHue BCEX HA3BAHHBIX BBIIIEC YUEOHBIX KypPCOB.



IInanupyemMbie pe3yIbTaThl OCBOCHHS Y4eOHOM JMCIUIIIMHbBI

M3yuenne MareMaTWKH Ha YpOBHE OCHOBHOrO 00mero oOpa3oBaHUS HAmpaBiIeHO Ha

JNOCTUXKEHHE OOyYaloIMMUCS JIMYHOCTHBIX, METalpeIMETHBIX M MpPEeIMETHBIX 00pa30BaTEIbHBIX
PE3yJITaTOB OCBOSHUS YICOHOU TUCIUTUIHHEI.

JIn4HOCTHBIE pPe3yJabTAThI
B pesynpTaTe wu3ydeHHMs MaTeMaTUKH Ha YpOBHE CcpeaHero oOlmiero oOpa3oBaHusl Yy

oOyuJatorerocs: OyayT c(hOpMHUPOBAHEI CIEAYIONINE JUYHOCTHBIE Pe3YJIbTATHI:

1)

2)

3)

4)

5)

6)

7)

8)

2PAaANHCOAHCKO20 60CRUMAHUA:CPOPMUPOBAHHOCTh T'PAXKJIAHCKOW IMO3ULMM O0YyYarolerocs: Kak
aKTUBHOTO W OTBETCTBEHHOT'O WICHA POCCHICKOro OOIIECTBa, MPEACTABICHUE O MATEMAaTUYECKUX
OCHOBaxX (DYHKIMOHUPOBAHUS PA3IMUYHBIX CTPYKTYD, SABJICHUMH, IPOLEAYP IPAXKTaHCKOro 00IeCTBa
(BBIOOpBI, OMpPOCHl U JPYroe), YMEHHE B3aUMOJEHUCTBOBaTb C COLMUAIbHBIMU HHCTUTYTaMH B
COOTBETCTBHUH € MX (YHKIHMIMHU M Ha3HAUCHUEM;

nampuomuieckozo eocnumanua: cHOpMUPOBAHHOCTh POCCUNCKOM I'pakJaHCKON MJIEHTUYHOCTH,
YBOKEHHs K IPOLUIOMY M HACTOSIIEMY POCCHUMCKONW MaTE€MaTHMKH, LIEHHOCTHOE OTHOUICHHE K
JOCTUKEHHUSM POCCUICKUX MAaTEMAaTHKOB U POCCUHMCKON MaTeMaTH4ECKOMN LIKOJIbI, UCIIOJIb30BaHUE
9TUX JOCTUKEHUM B IPYrHX HayKaX, TEXHOJIOTUAX, c(hepax SKOHOMHUKH;

0YX06HO-HPAGCMEEHHO20 60CHUMAHUA: OCO3HAHUE TYyXOBHBIX LIECHHOCTEM POCCHUHCKOrO HapoAa,
c(OPMHPOBAHHOCTh  HPAaBCTBEHHOTO CO3HAHUS, OJTUYECKOTO TIOBEACHHUS, CBSI3aHHOTO C
IIPAKTUYECKUM IIPUMEHEHUEM JAOCTHXKCHUHM HAYKU U JIEATENBHOCTBIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHHE YCTONYNBOTO Oy IyIIero;

ICMEMUYECKO20 BO0CNUMAHUA: SCTETUYECKOE OTHOUICHME K MHpY, BKIHOYas OCTETHKY
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEN, 00BEKTOB, 3aj1a4, PEeLIEeHUH, pacCyACHHUM, BOCHPUUMUYUBOCTD
K MaTeMaTU4E€CKUM acCIlleKTaM Pa3JIMYHbIX BUJ0B UCKYCCTBA;

dusuueckozo eocnumanua: cOOpMUPOBAHHOCTh YMEHUS NPUMEHATh MAaTEMATUYECKUE 3HAHUS B
MHTEepecax 370pOBOro M 0Oe30macHoro olpas3a >KU3HU, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY
3/I0pOBBIO (370pOBOE MHUTaHUE, COAJIAHCUPOBAHHBIM pPEXUM 3aHATHM M OTHAbIXa, peryssipHas
¢usnyeckas axkTHUBHOCTb), (PU3MUECKOE COBEPIIEHCTBOBAHME NPH 3aHATHSAX CIIOPTUBHO-
030POBHUTEIBHON JESATEIBLHOCTBIO;

mpyo0eo20 éocnumanusa: TOTOBHOCTh K TPYyJy, OCO3HAHHE IIEHHOCTU TPYAONIO0Us, MHTEpeC K
pa3nuuHbIM cepam NpodecCHOHATbHONW MAESITEIbHOCTH, CBSI3aHHBIM C MaTeMaTUKOW U eé
MPUIIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oyayiuei nmpodeccun M pean30BbIBATh
COOCTBEHHBIE KU3HEHHBIE IIIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaT€MaTH4YECKOMY OOpa30BaHUIO
U caM000Opa30BaHUIO HA MPOTSKEHUU BCEH KU3HHU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEILICHUU
MIPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAIIPaBIECHHOCTH;

IKON02UUECKO20 8OCRUMARUA:CHOPMUPOBAHHOCTh  HKOJIOTUYECKOM  KYJIbTYphl, IOHUMAaHHE
BIIMSHUS COLIMAIIBHOOKOHOMUYECKHUX IPOIIECCOB HA COCTOSIHUE MPUPOJHON M COLMAIBHOU CpPE.bI,
OCO3HaHME TJO0AIBHOTO XapakTepa HKOJOTHMUECKUX MpoOsieM, OpUEHTalus Ha TNPUMEHEHHUe
MaTeMaTHYeCKUX 3HAHWM g peuieHus 3a1ad B o0JacTh OKpYKawolled cpeibl, MIaHUpOBaHUE
IIOCTYIIKOB ¥ OLICHKU UX BO3MOKHBIX IIOCIIECACTBUN JUIsl OKPYXKAIOLIEH CPENIbL;

UYEeHHOCMU HAYYHO20 NO3HAHUA: CHOPMHUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOILEIO
COBPEMEHHOMY YPOBHIO pa3BUTUSI HAayKd M  OOLIECTBEHHOW NPAaKTUKH, IOHMMAaHUE
MaTeMaTHYeCKOM HayKh Kak cdepbl 4YeIOoBeUYeCKOW JeATeNbHOCTH, JTAaloB €€ pa3BUTHS U
3HAYUMOCTHU Ul Pa3BUTHUA LUBUIU3ALMM, OBJIAJACHHUE S3BIKOM MAaTEMaTUKM U MaTE€MaTU4YeCKOU
KyJbTypOH Kak CpEeACTBOM IO3HAaHUS MHpA, TOTOBHOCTh OCYLIECTBIATH IPOEKTHYH U
HCCIIEA0BATENILCKYIO ACITENbHOCTh HHIUBUAYAIbHO U B IPYIIIIE.

MetanpeameTHbie pe3yabTaThl
B pesynbrare oOcBOEHHMS MporpamMMmbl [0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIero

oOpazoBanmsi 'y oOywaromerocs OyayT  chOpPMHUPOBAHBI  METANpPEAMETHBIE  PE3yJIbTaThl,
XapaKTCPUIYIOIHCCA OBJIAACHHUEM YHHUBCPCAJIbHBIMU IIO3HABAaTCIIbHBIMU ﬂeﬁCTBHﬂMH,



YHHUBCPCAJIbHBIMU KOMMYHUKATHBHBIMHU I[GflCTBPISIMH )41 YHUBCPCAJIbHBIMU PEryJIITUBHBIMUA
neiicrBusiMu. [lo3HaBaTenbHbIE yHUBEpCaibHble yueOHble AeiicTBUsl ba3oBbie joruueckue AeMCTBUS:
BBIBJIITE MW XapPAKTCPU30BATH CYHICCTBCHHLIC IMPHU3HAKKW MATCMATUYCCKUX OGBGKTOB, HOHSITPIﬁ,
OTHOIICHUH MEXAy TOHATUAMHU, (OPMYIHPOBATh OMpENEiCHUs] IOHATHH, YCTaHABJIMBATbH
CYIIECTBEHHBIN NpU3HAK KiIaccu(UKalnuu, OCHOBaHUS A OOOOIIEHUS W CPaBHEHUS, KPUTEPHUU
MPOBOAMMOIO  aHaju3a; BOCHPUHUMATH, (OpPMyIHpOBaTH M IPEOOpPA3OBBIBATH  CYXKACHHUS:
YTBCPAUTCIBHBIC W OTPULATCIIbBHBIC, CAWHHUYHBLIC, YAaCTHBIC U 06H_[I/Ie, YCJIOBHBIC; BBISABJIATH
MaTeMaTHYeCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHUBOpEUHs B (pakTax, JAHHbBIX, HAOJIIOIEHUAX
U YTBEPKJCHHUAX, IIPEAIararb KPUTEPUU JUIsl BBISIBICHUSA 3aKOHOMEPHOCTEN U IPOTUBOPEUUN; JENIaTh
BBIBOJIBl C HCIIOJB30BAHMEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX W HWHAYKTHUBHBIX YMO3aKJIIOUEHUH,
YMO3AKJIFOUEHUH 10 aHAJIOTHH;

OcBoenue  y4eOHOH  JWCHUIUIMHBI  COCOOCTBYeT  (OPMHUPOBAaHHMIO  OOMUX U
po¢eCCHOHATBHBIX KOMIETEHIIHH:

OK 01. BeiOupare cnocoObl pemeHHss 3amad  OpOopECCHOHATBHONW  IEATEIBHOCTH
MPUMEHUTEIBHO K Pa3JIMUHBIM KOHTEKCTaM;

OK 02. MHcrnosnb3oBaTh COBPEMEHHBIE CpEACTBA IOUCKA, aHaIM3a M MHTEPHpPETaLUU
uHbopMauuu M HMHGOPMAIMOHHBIE TEXHOJOTHM JJs BBINOJHEHUS 3ajad MpodecCHOHATbHOM
JeATeNbHOCTH;

OK 03. IlnanupoBaTh M pealM30BbIBaTb COOCTBEHHOE NPO(PECCHOHATBHOE U JIMYHOCTHOE
pa3BUTHE, MPEANPHUHUMATEIBCKYIO JCATEIBHOCTh B IPOPECCHOHATBLHON chepe, NCIOIb30BaTh 3HAHUS
10 IPAaBOBOW M (PMHAHCOBOI IPaMOTHOCTHU B PA3IMUYHBIX KU3HEHHBIX CUTYalHsIX;

OK 04. DddexkTrBHO B3aMMOICHCTBOBATh U PabOTATh B KOJUICKTUBE U KOMAH/IC;

OK 05. OcymiecTBisiTh YCTHYIO U MHCbMEHHYI0 KOMMYHMKAIIMIO HA TOCYJIapCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEH COLMAIBHOTO U KYJIBTYPHOT'O KOHTEKCTA;

OK 06. TlposiBisATE rpakIaHCKO-TIATPUOTHYECKYIO TMO3HIINIO, JTEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHHE Ha OCHOBE TPATUIIMOHHBIX POCCUMCKUX JYXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B TOM 4HCIe
C Y4€TOM TapMOHH3AINN MEKHAIIMOHATBHBIX M MEXPEIUTHO3HBIX OTHOIICHHUN, IPUMEHSTh CTaHIapThI
AHTUKOPPYIIIMOHHOTO IOBEJICHHUS;

OK 07. CozeiicTBOBaTh COXpAaHEHUIO OKPY’KaIOLIEH cpefibl, pecypcocOepeKeHNI0, TPUMEHSITh
3HaHUS 00 U3MEHEHUH KJIMMaTa, IPUHIMITEI OEpeXIIMBOro MPOU3BOACTBA, IPPEKTUBHO ACHCTBOBATH B
Ype3BBIUANHBIX CUTYAIHIX;

OK 08. Hcmonp3oBaTh CpeAcTBa (PU3UUECKOM KyJIbTYpBl JUISI COXPaHEHHs U YKpelJIeHHs
3I0POBBSI B Tpoliecce MPOoGECCHOHATBFHON AEATEIIEHOCTH M TOAJEPKAHUS HEOOXOIUMOTO YpPOBHS
¢u3n4ecKoil MoAroTOBIEHHOCTH;

OK 09. Ilonws3oBarbesi mpodeCCHOHANBHOM JOKyMEHTAIlMed Ha TOCYJapCTBEHHOM |
MHOCTPAaHHOM SI3bIKaXx.



CIIO u ®I'OC COO k pe3yJbTaTaM 0CBOCHHUSsI 00pa30BaTeJbLHOH IPOrpaMMbl B pa3pe3e y4eOHOH TUCHMIIIMHBI

Ilnanupyembie pe3yabTaTbl 00y4YeHUs

Oo0mue
KOMICTCHIHH JInYHOCTHBIE U MeTa NMpeAMeTHbIEe JAucuuniuHapHbie

OK 01 - TOTOBHOCTH K pr,[[y, OCO3HAaHHUEC ILICHHOCTH | -BJIaACTh MCTOJaMH JOKa3aTCJIbCTB, aJIFOpI/ITMaMI/I pemeHI/m 3ajJa4d, YMCHI/IG
Bri6uparb MacTepcTBa, TPYA0II00uE; (hopMynUpoBaTh ONpPEIEICHUS, AaKCHOMBI U TEOPEMBI, IPUMEHSTH UX,
CHOCO6I)I - TOTOBHOCTH K aKTHBHOﬁ NCATCIIBHOCTHU HpOBOIII/ITI) JOOKa3aTCIIBHBIC paCCY)KZIGHI/Iﬂ B X0I€ pCHIeHI/Iﬂ 3aJa4,
peleHus 3a/1ad | TEXHOJOTHYECKOM i COLIMAJIBHOM | - YMETh ONIEpUPOBATH MOHITUSIMH: CTENIEHb YUCIIA, TOTapu(M YUClia; YyMEHUE
HpO(bCCCI/IOHaJH)H HaHpaBJIeHHOCTI/I, CHOCO6HOCTB I/IHI/ILII/II/IpOBaTL, BBIIIOJIHATH BBIYHUCIICHUC 3Ha‘IeHI/II71 158 HpGO6p&30BaHI/I$[ BI)Ipa)KGHI/Iﬁ Cco
OM ICATEIBPHOCTH| TUTAHUPOBATh W CAaMOCTOSTEIBLHO BBIMOJIHATH | CTEIICHIMH | JIorapudmamu, mpeodpa3zoBaHus IPOOHO-pAIIMOHATIBLHBIX
HpI/IMCHI/ITCJII)HO TaKYIO JACATCIIbHOCTD, BBIpa)KCHI/Iﬁ;

- HUHTEpEC K Pa3InIHBIM cdepam | - yMeTh ONepupoBaTh NOHATUSMU: PAlIMOHANbHbBIE, UPPALIMOHAIILHEIE,
K pa3jinyHbIM npodecCHOHATEHOM JIeATEIILHOCTH, MOKa3aTeNIbHbBIE, CTCTICHHBIC, JIOTAPU(DMUICCKUE, TPUTOHOMETPUUICCKUE
KOHTCKCTaM OBnaneHue  yHUBEpCAIbHBIMU  Y4YEOHBIMH | ypaBHEHHUS U HEPABEHCTBA, X CUCTEMBI;

MMO3HABATCIbHBIMHM JICHCTBHSMMU:

a) 6a30BbIC JJOTHYCCKUEC JCHCTBHS:

- caMoCTOSITeNIbHO  (OpMyIHupoBaTb U
aKTyalu3upoBaTh MPoOIeMy, pacCMaTpPUBATh €€
BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WU
OCHOBaHUS JUIsl CPAaBHEHUS, KIACCHU(PUKAIUU U
0000IIICHUS;

- ONpENeNATh e JCATCILHOCTH, 3a1aBaTh
napaMeTpsl U KPUTEPUHU UX JOCTHKCHHUS,

- BBISIBIIATH 3aKOHOMEPHOCTH W TTPOTUBOPEUHS B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCHUTh KOPPEKTHBBI B JICATEIHHOCTD,
OILICHUBATh COOTBETCTBHUE PE3YJbTATOB IIEIISIM,
OIICHUBATh PUCKU IOCIICICTBUH JIEITEILHOCTH;
- pa3BUBaTh KpPEAaTUBHOE MBIIUICHUE MPHU
PEIICHNHN KU3HEHHBIX MPO0IeM

- YMETh ONEepUPOBATh MOHATUAMU: (PYHKIUS, HETIPEPbIBHAS (QYHKIHS,
IPOM3BOJIHAsL, IEPBOOOpPA3Hasi, ONPeIeCHHbII HHTETrpajl; YMETh HaXOAUTh
MIPOU3BOJIHBIE DJIEMEHTAPHBIX (PYHKIMI, UCTIOIB3YS CIIPAaBOYHBIE MaTEpUAIIbI;
UCCIIeI0BaTh B MPOCTEHIINX clyyasiX (YyHKIIMHA HA MOHOTOHHOCTh, HAXO/AUTh
HauOOJbIINE U HAUMEHbIIINE 3HaYeHUsI PYHKLNI; CTPOUTH IpapuKu
MHOTOYJIEHOB € UCIOJIb30BaHUEM allllapaTa MaTEMaTHUECKOIO aHAJIN3a,
MIPUMEHSTH IPOU3BOIHYIO IIPU PEILIEHUH 3aja4 Ha IBUYKEHUE; pellaTh
NPaKTUKO-OPUEHTHPOBAHHBIE 337a4l Ha HaOOJIbIINE U HAUMEHbIIIHE
3HAUEHUs, HA HaXOXKJACHHUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMETb OIepPUPOBATH MOHATUSAMU: PallUOHATIbHAS (PYHKIIMS, TOKa3aTeIbHAas
GbyHK1us, crenenHas QyHKIus, Jorapupmudeckast QyHKIMs,
TPUTOHOMETpUYECKHE (PYHKIMU, OOpaTHBIE (PYHKIINH; YMEHHUE CTPOUTh
rpaduKu U3y4yeHHBIX PYHKIIMH, UCIIOIB30BaTh TpaduKU P U3YUEHUH
MIPOLIECCOB M 3aBUCUMOCTEH, IPU PELICHNH 33/1a4 U3 JPYTUX yU4eOHbIX
MpeIMETOB U 3a/1a4 U3 pealbHON KU3HU; BhIpaxarb (hopmyraamu
3aBUCHUMOCTH MEKIY BETUUMHAMU;

- YMETh pelIaTh TEKCTOBbIE 3a/1a4H Pa3HbIX TUIIOB (B TOM YHUCJIE HA




0) 6a30BbIE HCCIICIOBATEILCKHIE ICHCTBUS:

- BJIAACTh HaBBIKAMH y4eOHoO-
HCCIIEI0BATEILCKON n MIPOEKTHOM
JIeSITENILHOCTH, HaBBIKAMH paspeuieHus
pooseM;

- BBIABJIATH HpI/I‘-II/IHHO-CJIGIICTBCHHBIe CBA3HU H
aKTyaJIM3MpOBaTh 33J]a4y, BBIABUIATh THIIOTE3Y
cec peLHeHI/ISI, HaXOIUThb aprMeHTBI JUISA
JI0Ka3aTeIbCTBA CBOMX YTBEPXKICHUM, 3a]aBaTh
[1apaMeTpsbl U KPUTEPUU PELICHUS,

- QaHAJTM3UPOBATh IMOJYYCHHBIC B XOJIC PEIICHUS
3aJ]auu pe3yJIbTaThl, KPUTUYCCKUA OLEHUBATH MX
JOCTOBEPHOCTH, NMPOTHO3UPOBATH W3MECHCHUE B
HOBBIX yCJIOBHSIX;

== YMGTI) HepeHOCI/ITI) 3HAHUA B
MO3HABATEIBHYI0 W TPAKTUYECKyK 001acTu
KHN3HCACATCIIBHOCTU,

- yYMETb MHTErPUPOBATh 3HAHUS U3 Pa3HBIX
MpeIMETHBIX 00IacTel;

- BBIIBUT'aThb HOBBIC niaeu, npez[naraTL
OpPUTHHAIILHBIC TTOJIXO/IBI U PELICHHUS;

A CIOCOOHOCThL HX HCIOJL30BaHUS B
MO3HABATENBHOMN U COIMALHOM MPaKTHKE

IPOLIEHTHI, J0JIM ¥ YacTH, Ha ABHKEHHE, PadOTy, CTOMMOCTbh TOBapOB U
YCIIYT, HAJIOTH, 33J[a4 U3 00J1aCTH YIPaBICHUS JINYHBIMHA U CEMEHHBIMU
(uHaHCaMU); COCTaBIIATh BEIPA)XKEHUS, ypaBHEHMsI, HEPAaBEHCTBA U MX
CUCTEMBI 110 YCIOBHUIO 33[1a41, UCCIIEIOBATH MIOJIyY€HHOE PEIICHUE U
OLIEHUBATh MIPABJIONOL00HOCTh PE3YJIbTATOB;

- YMETb ONEPUPOBATH MOHATHAMHU: CpeaHee apuMeTHIecKoe, MeIuana,
HauOoJIbIlIee U HAUMEHbILIee 3HaYCHUs, pa3Max, JUCIEPCHs, CTaHAapTHOE
OTKJIOHEHHUE YHCIIOBOTO HA0Opa; YMETh U3BIEKaTh, MHTEPIPETHPOBATH
UH(POPMALIMIO, IPE/ICTABICHHYIO B TabIuIaX, HA JUarpaMMmax, rpadukax,
OTPaKaKOIYI0 CBOMCTBA PEaIbHBIX IIPOLIECCOB U SIBICHUM; IPEICTABIIATh
MH(POPMALIMIO C TIOMOLIBIO TaOJIUI] U AUArPAMM; UCCIIE0BATh
CTaTUCTHYECKUE JJAHHBIE, B TOM YUCIIE C MPUMEHEHUEM IpauIecKux
METOJ0B U JIEKTPOHHBIX CPE/CTB;

- YMETh ONEpUPOBATh MOHATUSAMU: CITyHYaiHbIN OIBIT U CIIy4aliHOE COOBITHE,
BEPOSITHOCTH CIIy4allHOTO COOBITHS; YMEHHE BBIUUCIIATH BEPOSITHOCTD C
UCIIOJIb30BaHUEM I'papUECKUX METO/I0B; IPUMEHATH (POPMYJIBI CIIOKEHHS U
YMHOXXEHUS BEPOSITHOCTEH, KOMOMHATOPHBIE (DAKTHI U (OPMYJIBI TIPH
pELIeHNH 3a/]1a4; OLIEHUBATh BEPOSITHOCTU PEAJIbHBIX COOBITUI; 3HAKOMCTBO
CO CIIy4YaiHbIMHU BEIMUMHAMH; YMEHUE IPUBOJUTH IPUMEPHI MPOSIBICHHUS
3aKOHA OOJIBIIMX YKCEN B IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSAX;

- YMETh ONIEpUPOBATh MOHATUSAMHU: TOUKA, IPSIMast, MJIOCKOCTH,
MIPOCTPAHCTBO, ABYTPAHHBIN YroJl, CKPEIIUBAIOIIHECS NPSMBIE,
NapaJuIeIbHOCTD U NEPIEHIUKYIIIPHOCTD NPSIMBIX U MIJIOCKOCTEH, Yo
MEXKIy NMPSAMBIMHU, YTOJI MEKYy IPSIMOU U IJIOCKOCTBIO, YTOJI MEXKY
IIJIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSHUE MEKY
MPSIMBIMH, PACCTOSTHUE MEXKTY INTIOCKOCTSAMHU; YMEHHE UCIIOJIB30BATh IPH
peleHnH 3a1a4 U3yueHHbIe (PAKThl U TEOPEMBI IUTAHUMETPUH; YMEHHE
OLIEHUBATh pa3Mepbl O0BEKTOB OKPYIKAIOIIET0 MUPA;

- YMETb OIIEPUPOBATh MOHATUSAMH: MHOTOTPaHHUK, CEYEHNE MHOTOI'PaHHUKA,
Ky0, mapaijenenurnes, npusma, nupamuaa, Gurypa u HoBepxXHoCTh
BpallleHUs, WINHIP, KOHYC, IIap, cepa, ceueHus: Gurypsl BpaleHus,
IUIOCKOCTB, Kacaromiasics cepbl, IINHAPa, KOHyca, U0 TOBEPXHOCTH
MMpaMHJIbl, IPU3MBI, KOHYCa, IIMIMHIPA, TUIOMIAlb chepbl, 00beM Kyoa,
MPSIMOYTOJIBHOTO NapaJuIeIenueia, TUpaMubl, IPU3MbI, IUIUHAPA,
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KOHYCa, 1l1apa; yMeHHe N300paXkaTb MHOTOIPAaHHUKH U IOBEPXHOCTHU
BpAILIEHHUS, UX CEYEHUSI OT PYKH, C IOMOILBIO YEPTEKHBIX UHCTPYMEHTOB U
JNIEKTPOHHBIX CPENICTB; YMEHHE PACIIO3HABAaTh CHMMETPHIO B IIPOCTPAHCTBE;
YMEHME paclo3HaBaTh IPaBUIIbHBIE MHOIOIPaHHUKH;

- YMETb OIIEpUPOBATh MOHATUAMU: IBUKEHUE B IPOCTPAHCTBE, OJOOHBIE
(Gurypsl B IpOCTPaHCTBE; UCIOIH30BATH OTHOLICHUE TTOMIAICH
HIOBEPXHOCTEH U 00BEMOB MOAOOHBIX (GUTYp IIPU PELICHUH 3a/1a4;

- YMETb BBIUUCIISTh FTEOMETPUUECKHUE BETUUUHBI (JUIMHA, YTOJI, IUIOIA/b,
00beM, MJIOLIA]Ib TOBEPXHOCTH), UCHIOJb3YsI U3yUEHHBbIE (DOPMYJIIBI U METObI;
- YMETb ONEpUPOBATh NOHATUSAMU: IPSIMOYTOJIbHASI CUCTEMA KOOPAMHAT,
KOOpAMHAThI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAJIIPHOE
IIPOU3BENIEHUE, YTOJI MEXKIY BEKTOPAMH, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpa Ha YHCJIO; HAXOIUTH C IIOMOIIBIO U3YYEHHBIX ()OPMYJIT KOOPAUHATHI
CEpeUHBI OTPE3Ka, PaCCTOSHUE MEXY IBYyMSI TOUKAMU;

- YMETb BbIOMpaTh MOAXOAAIIMN U3yUEeHHBIM METOJT AJIsl PELLICHUs 3a]auu,
pacrio3HaBaTh MaTeMaTHUECKUE (PAKThl U MAaTEMAaTUUYECKHUE MOJEIIH B
IPUPOJIHBIX U OOILLECTBEHHBIX SIBJICHUSAX, B UCKYCCTBE; YMEHHUE IPUBOIUTH
MIPUMEPBI MATEMATHYECKUX OTKPBITUI POCCUNCKOW U MUPOBOI
MaTEMaTUYECKON HAYKH.

- YMETh ONepUPOBATh MOHATUSAMU: ONpEeNIEHNE, aKCHOMa, TEOpEMa,
CJIEICTBUE, CBOMCTBO, ITPU3HAK, JOKA3aTEIbCTBO, PABHOCUJIbHBIC
(dhopMynupoBKHU; yMeHHE (HOPMYIHPOBATh 0OPATHOE U MPOTHUBOIIOIOKHOE
YTBEPKACHUE, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEPBHI, UCIIOJIB30BATh METOJ
MaTeMaTHYeCKON MHAYKLNU; TPOBOAUTD JOKA3aTEIIbHbBIE PACCYXKACHUS IPU
pELIEHNH 3a/]a4, OLIEHNBATh JIOTMYECKYIO ITPABHIIBHOCTD PACCYXACHUI;

- YMETh ONIEpUPOBATh MOHATUSIMU: MHOKECTBO, TOJJMHOKECTBO, OIIEPALIUU
HaJl MHOXXECTBAMH; YMEHHUE HCII0Ib30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar JJIs ONMCaHUs PEAJbHBIX IIPOLECCOB U SABIEHUI NPU PELIEHUH
3a/1a4, B TOM YHUCJIE U3 IPYTUX yU4eOHBIX MPEAMETOB;

- YMETb ONepUPOBATH MOHATUAMU: Tpad, CBA3HBIN rpad, nepeBo, UK, rpad
Ha TUIOCKOCTH; YMEHHE 3a/1aBaTh U ONMHCHIBATh Ipadbl pa3iMuHbIMU
croco0amMu; CIOIB30BaTh Tpadbl MPHU PEIICHUH 3a/1a4;

- YMeTh CBOOOJIHO OTIEpUPOBATH MOHATUSIMU: COUETAHUE, IEPECTAaHOBKA,
YHCII0 COYETaHUH, YMCII0 epecTaHoBOK; OMHOM HbloToHa; ymMeHue
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IPUMEHATh KOMOUHATOPHBIE (DAKThl U paCCyKJIEHH Ul PELICHUs 3a/1a4;
-YMETh OIEPUPOBATh MOHATUSAMU: HATYPAJIbHOE YHUCIIO, LIEJI0€ YHCII0, OCTaTOK
110 MOJYJIIO, pallMOHAJILHOE YMCII0, UPPALIMOHAIEHOE YHCII0, MHOKECTBA
HaTypaJbHbIX, LENbIX, PALIMOHAIbHBIX, JEHCTBUTEIbHBIX YNCEN; YMEHUE
UCIIO0JIb30BaTh MPU3HAKY JI€JIMMOCTH, HAMMEHbIINH OOIIMH AeTUTENb U
HauMeHblIee 001ee KpaTHoe, anroput™ EBKinaa npu penieHuu 3aaay;
3HAKOMCTBO C Pa3JIMYHbIMU [TO3ULIMOHHBIMHU CUCTEMaMH CUUCIICHMS,;

- YMETb CBOOOTHO ONIEPUPOBATH MMOHATUSMH: CTEIICHD C IIEJIBIM TI0Ka3aTeNeM,
KOpEHb HAaTypaJIbHOM CTETIEHH, CTENEHb C pallMOHAJIbHBIM I0Ka3aTeNeM,
CTETIEHb C JICHCTBUTEILHBIM (BELIECTBEHHBIM) ITOKA3aTENIEM, JIOTapupM
qucia, CUHYC, KOCUHYC M TaHI€HC ITPOU3BOJILHOTO YHCIIa;

- YMETh ONEpUPOBATh NOHATUSAMU: TOKIECTBO, TOKIAECTBEHHOE
npeoOpa3oBaHuE, ypaBHEHHUE, HEPABEHCTBO, CCTEMA YPaBHEHUI U
HEpPaBEHCTB, PABHOCUJIBHOCTh YPaBHEHHH, HEPABEHCTB U CHCTEM,
palnuoHaIbHble, UppallMOHAIbHbIE, I0KA3aTebHbIE, CTEIICHHBIE,
Jorapu(pMUUEcKie, TPUrOHOMETPUUYECKHE YPaBHEHUS, HEPABEHCTBA U
CUCTEMBbI; YMEHHUE pellaTh YPaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TIOMOLIbIO
Pa3IMYHbIX IPUEMOB; pelllaTh YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C
apaMeTpoM; IPUMEHSTh YPAaBHEHHUsI, HEPABEHCTBA, UX CUCTEMBI IS
pelieHrs MaTeMaTUYeCKUX 3ajad U 3ajiad U3 pa3IMyHbIX o0nacTell HayKu U
pEabHOM JKU3HY;

-yMeTh CBOOO/IHO ONEpUPOBATh MOHATUSAMU: IpaduK PyHKIMH, OOpaTHAs
GbyHKIMA, KOMIIO3ULMS QYyHKIMHA, TuHEeHas QyHKIMS, KBaJpaTHUHAsA
¢GyHKIMSA, cTeneHHas QyHKIMS ¢ LIeJIbIM II0Ka3aTesIeM, TPUTOHOMETPUYECKHE
¢GbyHK1IMH, 0OOpaTHBIE TPUTOHOMETpHUUYECKUE (DYHKIMH, TOKa3aTelbHas U
norapudmuueckas QyHKINN; YMEHUE CTPOUTH rpa@uKku GyHKIHH,
BBINOJIHATE Mpeo0pa3oBaHus rpauKkoB GYHKINH;

YMEHHE HCI0JIb30BaTh IpaduKu PYHKIMN U1 U3YYEHHUS [TPOLIECCOB U
3aBUCHMOCTEN NMpHU pelIeHNH 3a/1a4 U3 APYTUX YUeOHBIX IPEIMETOB U U3
peanbHOM JKU3HU; BBIpaXaTh (OPMYJIaMHU 3aBUCUMOCTH MEXIY BETMUYNHAMU;
yMeHHE CBOOOTHO ONepUPOBATH MOHITUSIMH: Y€THOCTh (DYHKIIUH,
NEPUOUYHOCTD (DYHKIMH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
GbyHKIMY, SKCTpeMyM (pyHKIIMK, HauOoJIbllIee U HAaUMEHbIIIEe 3HAYCHUS
(YHKIMK Ha IPOMEXKYTKE; YMEHHE MPOBOAUTD UCCIeI0BaHUE (DYHKIIUH;
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YMEHHUE HCIOJIb30BaTh CBOMCTBA M rpaduKu (YHKIUHN JJIsl pEIICHUS
ypaBHEHHMIA, HEPABEHCTB U 33/1a4 C TapaMeTpaMu; H300pakaTh Ha
KOOPJIMHATHOH TUIOCKOCTH MHOYKECTBA PEIICHUH YpaBHEHUH, HEPABEHCTB U
WX CHCTEM;

- yMeTb CBOOOJIHO OTEPHPOBATH OHATHSIMH: MOCIIEIOBATEIIBHOCTD,
apupMeTHIeCcKasi IpOTrpeccusi, FTeOMETPHUECKas porpeccus, 06CKOHEYHO
yOBIBaroIIasi reOMETpUYecKast IPOrPECCUs; YMEHUE 3a]1aBaTh
MOCTIeIOBATEIBHOCTH, B TOM YHUCIIE C TOMOIIBIO PEKYPPEHTHBIX (HhOpMYIT;

- YMETb ONEPUPOBATH MOHATHSAMHU: HENPEPHIBHOCTH (PYHKIIUH, ACUMITTOTHI
rpaduka GyHKIUH, IEPBasi U BTOPasi IPOU3BOIHAS (PYHKIUH,
TEOMETPUUYECKUIN 1 PU3UUECKUIM CMBICI MPOU3BOIHOMN, IEPBOOOpa3Hasi,
OTIpEIeIICHHBIA HHTETPAJT; YMEHHE HAXOUTh ACUMIITOTHI Ipaduka QyHKIIH;
YMCHHE BBIYHCIISATH IPOU3BOHBIC CYMMBI, IPOU3BEACHHUSI, YJACTHOTO U
KOMITO3UITNH (DYHKIIMI, HAXOUTh YPaBHEHHE KacaTeIbHOU K TpauKy
GbyHKIMH;

YMEHHUE MCIOJIb30BaTh MPOU3BOIHYIO JUIS UCCIICAOBAHUS (DYHKIUH, 115
HAXO0KJICHUS HAWIYYIIETO PEIICHUS B TIPUKIIATHBIX, B TOM YHCJIC COIHALHO-
HSKOHOMHYECKUX U (PU3UUECKUX 3aj]auax, JJIsl ONpeeSICHHsI CKOPOCTH U
YCKOPEHUST; HAaXOAUTh MJIOUIAAN U 00BEMBI (DUTYP C MTOMOIIBIO0 HHTETPAIa;
MPUBOJIUTH TIPUMEPHI MATEMATHYECKOTO MOJISITHPOBAHUS C IIOMOIIHIO
muddepeHIaTbHBIX YPaBHEHHI;

- YMETh ONEePUPOBATH MOHATUSIMHU: KOMIUICKCHOE YHCIIO, COTPSIKECHHBIC
KOMIUIEKCHBIE YHCIIa, MOTYJb U apTyMEHT KOMITJIEKCHOTO 4Hcia, hopma
3aMmMCcH KOMIUIEKCHBIX Yrcell (TeoMeTpuYecKasi, TPUTOHOMETPHUIECKas 1
anrebpanveckas); yMETh MIPOU3BOAUTH aprU(PMETHUECKHE ACHCTBUS C
KOMITICKCHBIMH YHCIIAMU; TIPUBOIUTH IIPUMEPHI HCIIOTH30BAHUS
KOMIUIEKCHBIX YHCET,

- yMeTh CBOOOTHO OTIEPHPOBATH OHATHAMHU: CpeHee apu(METHIECKOE,
Me/raHa, HauboJIbIiee M HauMEHbIIIee 3HAUCHUS, Pa3Max, TUCTICPCHS,
CTaH/IapTHOE OTKIIOHEHHE IS OTIMCAHUSI YUCIIOBBIX JaHHBIX; YMEHHE
WCCIIeZIOBAaTh CTATHCTUYECKUE IaHHBIC, B TOM YHCJIE C IPUMEHEHUEM
rpadUuecKuX METO/I0B U DJIEKTPOHHBIX CPEJNICTB; TpaUuecKu UCCIeA0BaTh
COBMECTHBIE HAOJIOACHNUS C TIOMOIIBIO THarpaMM pacCEHBAHUS M JTMHEHHON
perpeccuu;
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- YMETh HaXOJUTh BEPOSITHOCTH COOBITHI C UCIIOJIb30BaHUEM TpaduaecKkux
METOOB; IPUMEHSTD JJIS peIIeHH 3a7a4 (POPMYJIbI CIIOKEHUS U YMHOKEHUS
BEPOATHOCTEH, (popMyITy MOIHON BeposATHOCTH, popMmyiny bepHymm,
KOMOMHATOpHBIE (PAaKTHI U (POPMYJIBI; OLIEHUBATH BEPOSTHOCTH PEATHHBIX
COOBITHH; YMEHHUE ONIEPUPOBATh MOHATHUSAMHU: CITydaifHasi BEJIHMYHHA,
pacripesielieHue BepOATHOCTEH, MaTeMaTHIECKOE OXKHIAaHHE, JUCTIEPCUS U
CTaH/IapTHOE OTKJIOHEHHE CITy4aifHOM BEIMYNHBI, QYHKIUH PACTIPEICICHUS 1
IUIOTHOCTH PaBHOMEPHOTI'0, II0Ka3aTeIbHOTO M HOPMAJIBHOTO pacIpeiecHuil;
yMEHHE UCIIOJIb30BaTh CBOMCTBA N3YyUCHHBIX paclpeAeICHU ISl peIeHHs
3aJa4; 3HAKOMCTBO C IOHSATHSMHE: 3aKOH OOJIBIIINX YUCEIT, METOIbI
BBIOOPOYHBIX UCCIIECOBAHHIA; YMEHHE IPHBOANUTH IPUMEPHI TIPOSBICHUS
3aKoHa OOJIBIIMX YMCET B IPUPOIHBIX U OOIIECTBEHHBIX SIBJICHUSX;

- yMeTh cBOOOTHO ONIEPUPOBATH MOHATHIMU: TOUKA, IPSIMasi, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIy4, IFIOCKUH yroj, ABYTpaHHbBIN yrod,
TPEXTPaHHBINA Yo, IIepeCeKaroNecs, NapaneIbHble U CKPEIUBAIONIHECS
IpsIMbIE, TAPAJUIEIBHOCTD U TIEPIIEHANKYISIPHOCTD MPSIMBIX U TIOCKOCTEH,
YTOJI MEXKAY MPSMBIMH, YTOJI MEXKIY IPSIMOH U TUIOCKOCTBIO, YTOII MEKIY
TUTOCKOCTSIMHU; YMEHHE HCIIOJIb30BaTh IPY PEIICHUH 33a]1a4 H3yUCHHBIE (haKThI
¥ TeOpeMBI TNIAHUMETPUN; YMEHHUE OLIEHUBATh pa3Mepbl 0ObEKTOB B
OKpY’KaloIIeM MHUpe;yMEHUE ONepUPOBATh MOHITUSIMHU: MHOTOT DAHHUK,
CeueHHe MHOTOI'paHHHKA, IPABUIIbHBII MHOTOTPAHHUK, PU3Ma, MTUPAMU/a,
¢burypa 1 MoOBEpXHOCTH BpaIeHHsI, IMIIMHP, KOHYC, map, cdepa, pa3BepTka
MIOBEPXHOCTH, CEYEHUS KOHYCA U [IWJINH/IPA, HapaJlieIbHbIe OCH WU
OCHOBAHMIO, CEYECHHUE IIapa, TNIOCKOCTh, Kacaromasics cepsl, IITHHIPA,
KOHYCa; YMEHHE CTPOUThH CEYEeHHE MHOTOI'paHHMKa, U300pakaTh
MHOTOTPaHHUKH, (GUTYPHI 1 TOBEPXHOCTHU BPAIICHUS, HX CEUCHHUS, B TOM
qHcIie ¢ TOMOIIBIO JIEKTPOHHBIX CPECTB; YMEHUE PUMEHATh CBOWCTBA
TeOMETPUYECKUX (DUTYP, CAMOCTOSTENEHO (HOPMYITUPOBATH OTIPEICICHUS
U3y4aeMbIX (pUTyp, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX M MPHU3HAKaX
reoOMeTpHYECKUX (PUTYp, 000CHOBBIBATH HITH ONIPOBEPTaTh MX; YMEHUE
MIPOBOJIUTH KJIACCH(PUKALKIO (GUTYD MO PA3INYHBIM IIPU3HAKAM, BBITOTHATD
HEOOXO/IMMBIE JOTIOJTHUTEIBHBIE TOCTPOCHHS,

- yMeTb CBOOOJIHO ONEPHPOBATH MOHATHAMM: IIIOIIAAb GUTYPBI, 00BEM
(burypsl, BeJIMYMHA YIJIa, PACCTOSHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE
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MEXIY IPSIMBIMHU, PACCTOSTHHE MEXY IUIOCKOCTAMH, IUIOMAIbL chepsl,
IJIOLIA/1b TIOBEPXHOCTH MUPAMHU/IBL, IPU3MBI, KOHYCA, WJINHPA, 00BEM
Ky0a, IpsIMOYTOJIbHOI O NapasuiesienuIe1a, TUpaMuabl, IPU3MBbL, HHIMHIPA,
KOHYCa, [1apa; yMEHHE HaXOAUTh OTHOIIEHNE 00bEMOB MOI0OHBIX (QHUTY;

- yMeTb CBOOOJIHO ONEPHPOBATH NOHATHAMM: JBH)KEHUE, [TapajlIeIbHbIH
IIEPEHOC, CHMMETPHS Ha IIJIOCKOCTH U B IPOCTPAHCTBE, IIOBOPOT,
npeoOpa3oBaHue MMOA00Ms, TOA00HBIE PUTYPBI, YMEHHUE PacliO3HABATH
paBHbIe U TOJJOOHBIE (GUTYPBI, B TOM YHCIIE B IPUPO/IE, UCKYCCTBE,
apXUTEKType; YMEHHE UCII0JIb30BaTh T€OMETPUUECKUE OTHOILICHHSI, HAXOUTh
reOMEeTPUUYECKHE BEIUUNHBI (JUIMHA, YTOJl, IUIOIalb, 00bEM) IPU PELLICHUN
3aJa4 U3 APYrux y4yeOHBIX IPEIMETOB U U3 pealbHON KU3HU;

- YMeTb CBOOO/IHO OIEPUPOBATh MOHATUSAMU: IPSIMOYTOJIbHAS CUCTEMA
KOOpAMHAT, BEKTOP, KOOPAUHATHI TOYKH, KOOPAWHATHI BEKTOPA, CyMMa
BEKTOPOB, IPOM3BEACHUE BEKTOPA HAa YUCIIO, PA3JIOKEHHE BEKTOpA 110
0as3ucy, CKaJsipHOE MPOU3BEICHUE, BEKTOPHOE IIPOU3BEICHUE, YTOI MEKIY
BEKTOpaMM; YMEHUE UCI0Ib30BATh BEKTOPHBII U KOOPAMHATHBINA METOJ JUIs
pelIeHrs FeOMETPUUECKUX 3aiad U 3a7a4 APYyTUxX y4eOHbIX IPEIMETOB;
ONEepUPOBATh NOHATUSAMU: MaTpula 2X2 1 3X3, olpeeauTeNb MaTPULLbI,
TE€OMETPUUYECKUN CMBICT ONPENETUTENS;

- YMETh MOJIEIMPOBATh peallbHbIE CUTYyaI[MH Ha 3bIKE MAaTEMATHKU;
COCTABJISATh BBIPAXKEHUsI, ypaBHEHU s, HEPABEHCTBA U UX CUCTEMBI 110
YCIIOBUIO 33J1a4M, UCCIIEIOBATh TIOCTPOEHHBIE MOJIENH C UCTIOJIb30BaHUEM
anmnapara ajnre0pbl, HHTEpIPETUPOBATh MOJYUYEHHBIH pe3ybTaT; CTPOUTh
MaTeMaTHYeCKHE MOJIENH C IIOMOIIBbIO FEOMETPUUECKUX MOHATUHN U BEIUYHH,
pelaTh CBA3aHHbIE C HUMU NMPaKTUYECKUE 3a/1a4M; COCTaBIATh
BEPOSTHOCTHYIO MOJIENIb M1 HHTEPIPETUPOBATH MOTyUEHHBIN Pe3yJIbTaT;
pelaTh NPUKJIAIHbIE 3a/1a4l CPeACTBAMU MaTEMaTUYECKOTI0 aHaIN3a, B TOM
YHClie COLNUATbHO-IPKOHOMUYECKOTO U (PU3MUECKOro XapaKkTepa;

- YMEHHE BBIOMpATh MOIXOAAIINI METO /ISl peIIeH s 3aJauu; TOHUMaHue
3HaYMMOCTH MaT€MaTHKH B U3YUYEHUU MPUPOIHBIX U OOIIECTBEHHBIX
MIPOLIECCOB U ABJIEHUH; YMEHUE PacliO3HaBaTh MPOSBICHHUE 3aKOHOB
MaTeMaTHKU B UCKYCCTBE, yMEHHUE NMPUBOJUTH IPUMEPHI MaTEMAaTHYECKUX
OTKPBITHHA POCCUICKON U MUPOBOM MaT€MaTHYECKOW HayKH
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OK 02
Hcnonbs3oBa
Thb
COBPEMEHHBI
€ CcpeacTBa
IIOUCKA,
aHanm3a "
UHTEpIpeTa
U
uHpOpMAaIH
u, u
uHpOpMAaIH
OHHBIC
TEXHOJIOTUI
TUIst
BBITTOJIHEHUS
3aj1a4
npodeccron
aIbHOMN
JeSITEbHOCT
u

B o0nacTu IeHHOCTH Hay4YHOTO MO3HAHUS:
-c(hopmMupoBaHHOCTH MHUPOBO33pPEHUSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUSI HAyKH M OOIIECTBEHHOW NPAKTUKH,
OCHOBAHHOTO Ha Juasnore KYJIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJIMKYJIBTYPHOM MHUPE;

- COBEPIIEHCTBOBAHNUE SI3BIKOBOM 31
YUTATENbCKOM  KYJIBTYpbl  KaKk  CpeACTBa
BSaI/IMOZ[ef/'ICTBI/ISI MCXKAY JIOAbMU W I1IO3HAHHA

MUDA;
- OCO3HAHHUE IIEHHOCTH HAYYHOU N1eATEeIbHOCTH,

TOTOBHOCTB OCYHICCTBJIATDH IMPOCKTHYIO u
HCCJIICAOBATCIILCKYIO JCATCIIBHOCTD
WHAWBUAYAJIbHO U B I'PYIIIIC.

OBJ'Ia,I[eHI/IC YHHUBCPCAJIbHBIMU y‘Ie6HHMI/I

I1I03HaBaTCJIbHBIMU IICfICTBI/I?IMHI

B) pabota ¢ uHpopmamuei:

- BJaJI€Th HaBBIKAMU MOJY4YEeHUs HHPOpPMALUU
M3 UCTOYHUKOB PA3HBLIX THUIIOB, CAMOCTOATCIBHO

OCYILIECTBIIAITh TIOMCK, aHaIn3,
CHCTEMaTHU3alIHIO u MHTEPIIPETALNIO
uHbOpMallUM  pa3IMYHbIX BHJIOB U  (opMm
MIPECTABIICHMUSI;

- CO3/1aBaTh TEKCTHl B Pa3IMYHbIX (opmarax c
y4eTOM Ha3Ha4yeHHs MHGPOpMallMu U LEJIEBOU
ayJUTOpUH, BBIOMpas ONTUMAIBHYIO (HOpMYy
MIpe/ICTaBICHUS U BU3YyaIU3aliy;

- OLEHUBaTb JOCTOBEPHOCTb, JIETUTUMHOCTh
uHpOpMalUK, €€ COOTBETCTBHE NPAaBOBBIM U
MOPaJIbHO-ITHYECKUM HOPMaM;

- MCIIOJIb30BaTh CPEACTBa MH()OPMAIIMOHHBIX U
KOMMYHHUKAIIUOHHBIX TEXHOJIOTUH B pEIIeHUU
KOTHUTHBHBIX, KOMMYHHUKaTHUBHBIX u

- yMEeTh ONEPHPOBATh MOHATHUAMH: pallMOHAIbHAs (YHKIUS, MOKa3aTeIbHas]
GbyHKIHA, CTEIEHHAs GbyHKIHA, JorapupmMuuecKas byHKIMA
TPUTOHOMETpUYECKUEe (QYHKIMH, OOpaTHbIE (YHKINUH; YMEHHE CTPOUTH
rpaduKd M3Y4YEeHHBIX (YHKIHMHA, HCHOJB30BATh TIpadUKU TMPH H3YUYCHUH
IPOLIECCOB M 3aBUCHMOCTEH, NpPU pPELICHUH 3a/1a4 M3 JAPYTHX Y4YEeOHBIX|
MPEIMETOB M 3a/1a4 U3 PeajbHOM KU3HU; BBIpaKaTh (JOPMYJIaMU 3aBUCUMOCTH
MEX/1y BEITUIHHAMU;

- yMeThb  ONEpPUPOBATh  MOHATHIMHU:
npeoOpa3oBaHHe, ypaBHEHHE, HEPAaBEHCTBO,
HEpaBEHCTB, PAaBHOCHUJIBHOCTh  YpaBHEHHIA,
paluoHabHbIE, UppalUOHAIIbHBIE, MOKa3aTeNbHbIEe, CTEIICHHBIC
JOrapu(MHUUECKUE, TPUTOHOMETPUYECKHE YPAaBHEHUS, HEPAaBEHCTBA U
CHCTEMBI; YMETh peIlaTh YpaBHEHUS, HEPABCHCTBA M CHCTEMBI C MOMOIIbI]
pa3NUYHBIX TPUEMOB; peEIIaTh YPABHEHUS, HEPABEHCTBA M CHUCTEMBI (
HapaMeTpoM; IPUMEHSTh YPaBHEHHUS, HEPABEHCTBA, UX CUCTEMBI JUISl PELICHNS
MaTeMaTHYECKUX 3a/1a4 U 3a]a4 U3 pa3IMyHbIX 00JacTell HAyKu W peatbHOM
KU3HY,

- yMeTh CBOOOJHO ONEpPUPOBATH MOHATHUSMH: IBIKEHHE, TapalIelbHBIN
IepeHOC, CHUMMETpPUSl Ha IUIOCKOCTH M B HPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue MOAO0OMS, MOJO0OHBIE QUIYpBI; YMETh pPAaclO3HABaTh
paBHble M TOJOOHBIE (UTYpbl, B TOM YHCIE€ B HPUPOAE, HCKYCCTBE,
apXUTEKType; yMETh UCIOJIb30BaTh TE€OMETPHUYECKHE  OTHOIICHUS,
HaXOJIUTh T€OMETPUYECKHE BETMUMHBI (JJIMHA, YToJl, IIIoaab, 00beM) MpU
pelIeHNH 331249 U3 APYTHX YIEOHBIX TPEIMETOB M U3 PeabHOMN JKU3HU

TOXACCTBO, TOXACCTBCHHOG
CHUCTCMaA ypaBHeHHfI n

HCPaBCHCTB n CHUCTEM
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OpPraHU3alMOHHBIX 33724 C  COOJIOJCHUEM
TpeOoBaHMI SPrOHOMUKH, TEXHUKHU
0€30MaCHOCTH, THTHEHBI, pecypcocOepekeHus,
MPaBOBBIX W OTHYECKUX  HOPM, HOPM
nH(pOpMaIMOHHOM 06€301MacCHOCTH;

- BJANCTh HaBBIKAMH pACIO3HABaHUS U
3am|Thl  MHGOpMAIMK, WHPOPMALMOHHOM
0€30MaCHOCTH JIMYHOCTH
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OK 03
IInanuposar
b u
peann30BbIB
aTb
COOCTBEHHOE
npodeccron
allbHOE "
JUYHOCTHOE
pa3BuTHE,
MPEIIPUHUM
aTeJbCKYIO
JeSITeTbHOCT
b B
npodeccron
aIbHOMU
cdepe,
UCTIOJIb30BAT
b 3HAHUS IO
(uHaHCOBOU
rpPaMOTHOCT
" B
Pa3IUYHBIX
KU3HCHHBIX
CUTYyaIHUAX

B obnacTtu
BOCIIUTAHUS:

-- c(hOpMHUPOBAHHOCTH HPaBCTBEHHOTO
CO3HAHMS, STHYCCKOTO ITOBEACHUS,

- CHOCOOHOCTh  OILIGHMBATh CHUTYyallul0 |
MIPUHAMATH OCO3HAHHEIC pelieHus,
OPUCHTHUPYSCh Ha MOpPAJIbHO-HPAaBCTBCHHBIC
HOPMBI U [IEHHOCTH;

- OCO3HAaHHME JIMYHOTO BKJIaJla B TOCTPOCHHE
YCTOHYHMBOTO OYyIyIIEro;

- OTBETCTBEHHOEC OTHOIICHHE K CBOUM
ponuTensM U (UIK) OPYTMM YI€HaM CEeMbH,
CO3JIaHMI0O CEMbH Ha OCHOBE OCO3HAHHOIO
NPUHATHS [IEHHOCTEH CEMEHHOW JKU3HH B
COOTBETCTBHUU C TPAIULIUAMH HapoaoB Poccuu;
OBnazneHue yHUBEPCAIbHBIMHU PEryISITHBHBIMU
JIEHCTBHUSIMU:

a) cCaMOOpraHU3aIlHs:

AYXOBHO-HPABCTBEHHOI'O

- CaMOCTOSITENLHO OCYILIECTBIIATH
HO3HaBaTeJ'II>Hy10 ACATCIBHOCTD, BBISIBJIATH
npoOieMbl, CTaBUTh U (opMyIHpOBaTh
coOCTBeHHBIE 3a7ayd B  00Opa3oBaTeNbHOMN

JEATEIBHOCTH U KU3HEHHBIX CUTYyalUsX;
- CaMOCTOSITEIBHO COCTAaBIJIATH IUIAH PEIICHUS
npoOJeMbl C YYETOM MMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEIOUTEHUII;
- 1aBaTh OLIEHKY HOBBIM CUTYaLlHsM;
CII0cOOCTBOBATH (bopMHPOBaHHIO "
MPOSIBJICHUIO IIMPOKOW JPYAULMU B Pa3HBIX
00J1acTsX 3HAHWM, MOCTOSHHO MOBBIIIATH CBON
o0pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHb;

0) CAaMOKOHTPOJIb:

HCIOJIb30BaTh MPUEMBbI peIeKCUU IS OLIEHKH
CUTYyallU{, BBIOOpA BEPHOTO pPEIICHMS;

- yMeThb OIEPHPOBATh IIOHATHSIMH: palMOHAJbHBIC, HPPALUOHAIbHBIC,
MOKA3aTelIbHbIC, CTCNEHHBIC, JOrapu(MUUECKHe, TPUTOHOMETPUYCCKUG
ypaBHEHUS U HEPABCHCTBA, X CUCTEMBI;

- YMETh OIEPUPOBATH IMOHITUSMH: MHOTOTPAHHHK, CCUCHHE MHOTOTPaHHHKA,
KyO, mapajieNenunesa, Ipu3Ma, Nupamuna, ¢Gurypa H HOBEpXHOCTH
BpalllCHUs, IMJIMHID, KOHyc, map, cdepa, cedeHuss (GUrypbl BpaiieHUs,
IUIOCKOCTb, Kacaromascsi cepbl, NUIHHAPA, KOHYCa, IUIOMAAb NOBEPXHOCTH,
MUPaMUbI, TPHU3MBI, KOHYyCa, LWIMHApA, IUIOUaas cdeprl, o0beMm Kyoa,
HPSIMOYTOJIBHOTO HapajlieseuIe/a, MMPaMU/Ibl, IPU3MbI, HUITHHIPA, KOHYCa,
mapa; yMeHue M300pakaTh MHOTOIPAaHHUKH M TOBEPXHOCTH BpAIICHHS, WX]
CEYCHHs OT PYKH, C HOMOIIbID YEPTEIKHBIX MHCTPYMEHTOB U DJICKTPOHHbIX]
CPEICTB;, YMETh pAacIO3HaBaThb CUMMETPUIO B IIPOCTPAHCTBE, YMETH
pacro3HaBaTh MPaBUIIbHBIC MHOTOIDAHHHKH;

- YMETh ONEPHPOBATH MOHSATHSIMHU: HPSMOYrOJbHAs CHUCTEMa KOOPIMHAT,

KOOpJIMHATBl ~ TOYKH, BEKTOP, KOOPAMHATHI ~ BEKTOpa, CKaJSPHOE

IPOU3BEIICHUE, YTOJ MEXIy BEKTOPaMH, CyMMa BEKTOPOB, HPOU3BEICHUEC

BEKTOpa HAa 4YKCJIO; HAXOAWTh C IOMOLIbI HM3YYCHHBIX (HopMyI

KOOPJIMHATHI CEPEIMHBI OTPE3Ka, PACCTOSHUE MEXK/Y IByMs TOUKaMHU
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- YMETh OILICHMBaTh PHUCKH M CBOEBPEMEHHO
MPUHUMATD PEHICHUS IO UX CHUKEHUIO;

B) OYMOITMOHAIbHBIN HHTEJIJIEKT,
MIPEIoJIararouii ¢hOPMUPOBAHHOCTE:
BHYTpPEHHEHN MOTHBAIIH, BKJIFOYAIOIIIECH
CTPEMJICHHE K JIOCTHUKEHUIO LIETU U YCIEXY,
OIITUMH3M, MHUIIMATHBHOCTD, yMEHUE
JIEHCTBOBATL, MCXOAA M3 CBOMX BO3MOKHOCTEH;
- OMIIATHUHM, BKIIOYAIONIEH  CIIOCOOHOCTH
MIOHUMAaTh 3MOLMOHAIBHOE COCTOSIHUE APYIHX,

YUYUTBIBaTh ero pu OCYILIECTBIICHUU
KOMMYHHUKAIMH, CIOCOOHOCTh K COYYBCTBUIO U
COIIEPEKUBAHUIO;

- COLMAJbHBIX HABBIKOB, BKJIIOYAIOLIUX
CIOCOOHOCTh  BBICTPAaWBaTh OTHOUICHUS C
IPYTUMH JIIOABMHU, 3a00TUTHCS, IMPOSBIATH
MHTEPEC U pa3peniaTb KOH(IUKTHI
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OK 04
D¢ dexTHBHO
B3aUMOJEICTB
OBaTh u
paboratb B
KOJUIEKTHBE W
KOMaH/1e

TOTOBHOCTh K CaMOPAa3BUTHIO,
CaMOCTOSATENILHOCTU U CaMOOIIPE/ICIICHHIO;
-OBJIaJICHHE HaBBIKAMU y4eOHO-
HCCJIEIOBATENILCKOM, MPOCKTHOM M COLMAJIbHOM
NesSITeTbHOCTH;

Osnanenue YHHUBEPCAIIbHBIMU
KOMMYHHUKATUBHBIMU JICHCTBUSAMMU:

0) COBMECTHas JIeATEIbHOCTD:

- NOHMMAaTh WM UCIOJb30BaTh MPEUMYIIECTBA
KOMaHJHOW ¥ UHJIMBUIYaJIbHOU pabOThI;

- TMIPUHUMATH 1M COBMECTHOH NIEeATEIbHOCTH,
OpPraHHU30BBIBATH U KOOPAUHUPOBATH ICHCTBHS
Mo €€ JIOCTUXKEHUIO: COCTaBIIATh  IUIAH
NEUCTBUM, paclpenensTh polu C Y4YETOM
MHEHHMM YYaCTHHUKOB OOCYXXIaTh pE3yJIbTaThl
COBMECTHOH paboThI;

- KOOPAWHHPOBATh W BBINOIHATH pPaboOTy B
YCIOBHUSIX  PEAJIbHOTO,  BHUPTYyaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYHIECTBIJISITh TO3UTUBHOE CTPATETHYECKOE
MOBEJICHUE B pa3IMYHBIX  CHUTYallUsX,
MPOSIBJISITH TBOPUYECTBO M BOOOpakeHUe, ObITh
WHUIMATUBHBIM.

OBnazieHue YHUBEPCATBLHBIMU PETYJISTHBHBIMHU
JENCTBUSAMMU:

T') IPUHATHE Ce0S U APYTHUX JFOCH:

- NPUHUMATh MOTHUBBI W apTyMEHTHI JPYTUX
moen npu aHanu3e pe3yIbTaTOB
JESITEIbHOCTH,

- IpU3HaBaTh CBOE MPAaBO U MIPaBo
JIIO/IEN Ha OMINOKHU;

- pa3BHUBaTh CIMOCOOHOCTH TMOHHUMATh MHP C
TTO3UIIMH JIPYTOTO YeJIOBEKa

JpyTUX

- YMeThb OIEPUPOBATH MOHATUSAMU: CIydaliHBIN ONBIT U CIy4daiHOE COObITHE
BEPOSITHOCTh CIIy4alfHOTO COOBITHS; YMETh BBIUUCISATH BEPOSATHOCTH (
UCIIOJIb30BaHUEM TpaUUECKHX METOJIOB; MPUMEHATh (GOPMYJIbI CIOXKEHUS Y
YMHOXKEHHUSI BEpPOSATHOCTEH, KOMOMHATOpHbIE (akThl M (HOpMyIBl TpPY
pelLleHNH 3a/1a4; OLEHUBATh BEPOSTHOCTH PEAJIbHBIX COOBITHI; 3HAKOMCTBO CQ
CllydaiiHBIMHU BEJIMYMHAMH; YMEHUE MTPUBOAUTH MIPUMEPHI IPOSBICHUS 3aKOHY
OOJIBIIMX YKCEJ B IPUPOAHBIX M OOLIECTBEHHBIX SBJICHUSX;
- YMETh CBOOOJHO ONEPUPOBATh MOHATUSMH: CTETICHb C IIEJIBIM ITOKa3aTeIeM
KOpEHb HaTypaJlbHOW CTENEeHH, CTENeHb C PAlUOHAIBHBIM IIOKa3aTeleM
CTETIEHb C JCWCTBUTEIHHBIM (BEIIECTBEHHBIM) TIOKa3aTejeM, JOorapugm
qucia, CUHYC, KOCUHYC M TaHI'€HC ITPOU3BOJIBHOTO YHCIIA;
- yMeTb CBOOOJHO ONEpUpPOBATh MOHATUSAMH: rpaduk (yHKIHMH, oOpaTHas
GbyHKIMA, KoMIO3WIMA (QYHKUMH, JHHEHHas (QyHKOHUS, KBaJpaTHIHAas
¢byHKIMA, cTeneHHass QyHKIUS C LEeNbIM I0Ka3aTeleM, TPUTOHOMETPHUYECKHUg
¢byHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMH, TIOKa3aTenbHas |
aorapugmuueckas GyHKLUNUU; YMETh CTPOUTh T'pa@uku (QyHKIU, BBITOIHATH
npeoOpa3oBaHus rpadukoB GyHKINH;
- yYMETh HCIIONb30BaTh TpapuKku (GYHKIUA It HM3YYEHHS TIPOLECCOB M
3aBUCUMOCTEH MpH pElIeHUH 3a7ad U3 JIPYTUX yYeOHbIX NPEAMETOB U U3
peanbHON )KU3HU; BEIpAXKaTh (OPMYIIaMU 3aBUCHIMOCTH MEX/y BETHUYMHAMU;
- CBOOOZHO ONEpPHpPOBATH MOHATUSAMH: YETHOCTh (YHKIHH, NEPUOJUUYHOCTH
(GYHKIMH, OTpaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKIIHH, KCTPEMYM|
¢byHkuMu, HauOoJbIllee M HaMMEHbIlee 3HaUeHUs! QYHKIMU Ha IPOMEXYTKE;
YMETb TPOBOJIUTH UCCIIEOBAHHE (DYHKIIHH;
- YMeTb HCIIOJIb30BaTh CBOWCTBA M TpapuKu (YHKIMHA JUIs pelieHus
yYpaBHEHHI, HEPAaBEHCTB W 3ajJad C TMapaMeTpamMH; H300pakaTh Ha
KOOPAMHATHOM TUIOCKOCTH MHOXECTBA PEILICHUH YpaBHEHUI, HEPaBEHCTB U
WX CUCTEM
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OK 05
Ocy1ecTBIsTh
YCTHYIO U
MMUCHMEHHYO
KOMMYHHKAITH
IO Ha
roCy/1apCTBEHH
OM SI3BIKE
Poccuiickoit
®denepauuu ¢
y4eTOM
ocobeHHOCTEH
COLIMAJILHOTO U
KYJIBTypHOTO
KOHTEKCTa

B obnactu 3¢TeTHYECKOr0 BOCIIUTAHUS:

- ACTETHUYECKOE OTHOIIEHUWE K MHpPY, BKIIOYas
ACTETUKY ObITa, HAYYHOTO W TEXHUYECKOTO
TBOPYECTBA, CIOPTA, TPyJda U OOIIECTBEHHBIX
OTHOILICHU;

- CIOCOOHOCTh BOCIIPUHUMATh Pa3IUYHbIC BHU/IbI
HCKYCCTBa, TPAJHUIIMM W TBOPYECTBO CBOETO M
JPYTUX HApOAOB, OMIYIIATh 3SMOIMOHAIBHOE
BO3JICHICTBUE UCKYCCTBA;

- YO@XKJIEHHOCTh B 3HAYMMOCTH JUISI IMIHOCTH U
oOmiecTBa  OTEUECTBEHHOTO W MHUPOBOTO
HCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPaIuluil
Y HApOJIHOTO TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIPOKCHHIO B Pa3HBIX

BUJAaX MCKYCCTBAa, CTPEMJICHHE TIPOSIBIISATH
Ka4ecTBa TBOPUYECKOM JTMYHOCTH;

Osnanenue YHHUBEPCATIbHBIMU
KOMMYHUKAaTHBHBIMH JICHCTBUSMU:

a) oOuieHue:

- OCYHIECTBJISTH KOMMYHHKAIlMd BO BCEX
cdepax KHU3HH;

- pacmo3HaBaTh HEBepOAIbHBIE  CPENCTBA
OOIlIeHUs,, MOHMMATh 3HAYEHHE COLHUAIBHBIX
3HAKOB, pacro3HaBartb MPEIOCHITKI
KOH(JIMKTHBIX ~ CHUTyallud ¥ CMsAr4arth
KOH(QJIHKTBI,

- pa3BEepHYTO W JIOTUYHO WU3J1aratb CBOIO
TOUYKY 3PEHUSI C UCIOJIb30BAHUEM SI3BIKOBBIX
CpEICTB

- yYMEThb ONEepUPOBATH IMOHATHUSAMH: CpeaHee apudMeTHdeckoe, MeauaHa,
HauOoJplllee W HaWMEHbILEe 3HAUCHHs, Pa3Max, MUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOIO Ha0Opa; YMEHHE W3BJIEKAaTh, WHTEPIPETUPOBATH
nHpOpMaINIO, TPEACTABICHHYI0 B Ta0iuIax, Ha Juarpammax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA pPEAIBHBIX IPOLECCOB W SBICHHIA; MPEACTaBIATH
uHbOpMAIMIO C  TOMOIIBbI0  TabiaWIl ¥ AWarpaMM;  HCCIEIO0BaTh
CTaTHCTUYECKHE JaHHBIE, B TOM 4YHCIE C MPUMEHEHHEM TIpapHuyecKux
METOIOB U 3JICKTPOHHBIX CPE/ICTB;

- yMeTh ONEpUPOBaTh MOHATUSMH: TOYKA, HpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO,  JABYTPaHHBIA  YroJl,  CKPCUIMBAIOLIMECS  IpSMBIE,
NapaJyIeIbHOCTh M TEPHEHIUKYISIPHOCTh MPSIMBIX M TUIOCKOCTEH, yroi
MEXIy TMpPSIMBIMH, YTOJI MEXKAY MPsMOM M IUIOCKOCTBIO, YIOJI MEXKIy
IUTOCKOCTSIMH, PAaCCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXIY
IPSMBIMH, PACCTOSTHUE MEXKAY IIIOCKOCTSIMU;

- YMETh UCIIOJIB30BaTh MPU PEIICHUH 33124 U3yUeHHBIE (DAKThl U TEOPEMBI
IUIAHUMETPHH; YMEHHUE OLCHHMBATh pa3Mepbl OOBEKTOB OKPYIKAIOLIETO
MHpa
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OK 06
[TposBnsaTh
TPaKJaHCKO-
MaTPUOTHIECK
YIO TO3UIIHIO,
JIEMOHCTPHUPO
BaTh
OCO3HAHHOE
MoBeJCHUE Ha
OCHOBE
TPaaUIIMOHHBI
X
o01IeyeoBey
€CKHX
LICHHOCTEH, B
TOM YHCJIE C
y4eTOM
rapMOHHU3AIN
H
MEXKHAITOHAIT
BHBIX H
MEXPETUTHO03
HBIX
OTHOIIICHUH,
MIPUMEHSTh
CTaH/IapPThHI
AHTUKOPPYIILL
HOHHOT'O
IIOBCACHUS

- Ooco3HaHUE OOYyYalOIIUMUCS POCCUICKOI
rpak1aHCKOW UJEHTUYHOCTH;
- LIeJICHAIIPABJIECHHOE pa3BUTHE BHYTPEHHEH

NO3HMIUHM JIMYHOCTH HAa OCHOBE JIyXOBHO-
HPABCTBEHHBIX [IEHHOCTEH Hapo/IOB
Poccuiickoit  ®enepauuu, HCTOPUYECKUX U
HAMOHAJIBHO-KYJIbTYPHBIX TpaJUIINH,
dhopmupoBanue CHACTEMBI 3HAYMMBIX
LEHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
AHTUKOPPYILIUOHHOTO MHUPOBO33PEHUS,
NPAaBOCO3HAHUS, JKOJIOTHYECKOH  KYJBTYpBI,
CIIOCOOHOCTH  CTaBUTh IIEId W CTPOUTH

YKU3HCHHBIE IJIaHBI,

B yacTtu rpaxxaaHCKOro BOCIIUTaHUS:

- OCO3HAHME CBOMX KOHCTUTYLHOHHBIX IIPaB U
00s13aHHOCTEH, yBaX€HUE 3aKOHa u
IIPaBOIIOPSIIKA;

- TpPUHATHE TPAAUIMOHHBIX HAIMOHAJIbHBIX,

00II1eYeIIOBEUECKIX T'YMaHUCTHYECKHX u
)IeMOKpaTI/I‘IGCKI/IX HGHHOCTeﬁ;

- TOTOBHOCTh MPOTHUBOCTOATH  HJCOJIOTUU
JKCTpEMHU3Ma, HalMOHAIM3Ma, KceHodoOuu,
JTUCKpUMUHALIUN 1o COIHANTBHBIM,
peJII/IFI/I03HBIM, paCOBI)IM, HallUOHAJIbHBIM
MpU3HAKAM;

- TOTOBHOCTH BECTH COBMGCTHYIO OCATCIIBHOCTD
B HHTEpecax  TpakIAHCKOTO  OOIIeCTBa,
y4acTBOBATh B camMOyTpaBlIeHUN B

0011e00pa3oBaTeIbHON OpraHU3aIii U JIETCKO-
IOHOIIECKUX OpraHu3aIusX;

- YMCHHUC B3aI/IMO)IeI\/'ICTBOBaTI: C COouaJIbHbIMU
WHCTUTYTaMHU B COOTBETCTBHH C UX (QYHKIUIMHU
1 Ha3HAYCHUEM,

- TOTOBHOCTh K TYMaHUTapHOW U BOJIOHTEPCKOI

- YMETb ONEPUPOBATH MOHATHUSIMH: TIPSIMOYTOJIbHAS CHCTEMa KOOPANHAT,
KOOPJIUHATHI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKATSIPHOE MPOU3BEACHHE,
YTOJI MEXIy BEKTOpaMH, CyMMa BEKTOPOB, MPOU3BEICHIE BEKTOPA HA YUCIIO;
HaXOJUTh C MOMOIIBIO U3YYCHHBIX (HOPMYJT KOOPIUHATHI CEPEAMHBI OTPE3KA,
paccTosiHuEe MEXITY ABYMS TOUKAMU;
-YMeTh BBIOUPATh MOAXOASAIIUN H3yUYESHHBIA METO AJIsl PEIICHUS 33124,
pacro3HaBaTh MaTeMaTHYECKHE (DAKTHI U MATEMATHYECKUE MOJICTTH B
MIPUPOIHBIX U OOIIECTBEHHBIX SIBJICHUSX, B UCKYCCTBE; YMEHHUE TPUBOIUTH
pUMEPHI MATEMATUYECKUX OTKPBITHH POCCUHCKONH U MUPOBOM
MaTEMaTUYECKON HAyKH.
- YMeThb ONEpUPOBATh TMOHATUSAMHU: CIy4YailHBIH ONBIT W Cily4aiiHoe
COOBITHE, BEPOSATHOCTh CIYYaHOTO COOBITHS; yMETh  BBIYHCIATH
BEPOSATHOCTh C HCIOJB30BaHUEM TpaQUUeCKUX METOJIOB; IPUMEHSTH
(hOpMyIIBI CIIOXKEHHS U YMHOXKEHHS BEPOATHOCTEH, KOMOMHATOPHBIE (PaKTHI
U (opMyNbl TIpH PEIICHWH 3a/1a4; OICHUBATH BEPOSTHOCTH pPealbHBIX
COOBITHIA; 3HAKOMCTBO CO CIIy4alHBIMH BEMYMHAMU;, YMEHHE MPHUBOJIUTH
NpPUMEphl MPOSIBJICHHUS 3aKOHa OOJNBIIUX YHUCET B NPHPOJHBIX U
OOIECTBEHHBIX SBJICHUIX
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NesITeTbHOCTH;

MaTPUOTHYECKOTO BOCITUTAHUS:

- c(hOpMHUPOBAHHOCTh poccuiickon
TPKJAHCKOW HJIGHTUYHOCTH, IAaTPUOTU3MA,
YBaXEHHs] K CBOEMY Hapoay, 4yBCTBa
OTBETCTBEHHOCTH Iiepen PonuHoil, ropgoctu 3a
CBOM Kpa#, cBow PoauHy, CBOM S3BIK U
KYJBTYpY, [IpoLuIoe u HacTosAIIEee
MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;

- IIEHHOCTHOE OTHOIIEHUE K TOCYJIapCTBEHHBIM
CUMBOJIaM, HCTOPHYECKOMY U TMPUPOJTHOMY
HACJIEIUIO, MaMSATHUKAM, TPAIHUIMSIM HapOJIOB
Poccun, noctmxkenusm Poccum B Hayke,
HCKYCCTBE, CIIOpTE, TEXHOJIOTUAX U TPYIE;

- wuaeHas yOeXIEHHOCTb, TOTOBHOCTh K
CITy>KEHHUIO u 3aIuTe OreuecTna,
OTBETCTBEHHOCTb 32 €ro CyAb0Y;

OCBOCHHBIE  O0YYaIOUTUMHUCIMEKIIPEIMETHBIE
MOHSTHSI M YHUBEPCAIbHBIE yueOHbIE NEHCTBUS
(perynsiTUBHBIE, MO3HABATEIILHEIE,
KOMMYHUKaTHUBHBIE);

- CHOCOOHOCTP WX  HCHOJb30BaHUS B
MO3HABATEJIbHOW W COLMAIBHOM MPAKTHKE,

TOTOBHOCTE K CaMOCTOSITEIIBHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOM
JEeITECITILHOCTH, OpraHu3aluN y4eOHOTO
COTpyAHUYECTBA v IeJaroru4eCKuMu
pabOTHHKAaMU W CBEPCTHUKAMHU, K yYacTUIO B
MMOCTPOCHUH WHJIUBUYaTbHOU
o0pa30BaTeNbHON TPAaeKTOPHUH;

- OBJIaJICHUE HaBBEIKAMH y4eOHO-
HCCIICIOBATEIIHLCKOM, MPOEKTHOMN "

COITMAJIBHOM JIeATEIIHHOCTH
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OK 07
CopeiicTBoBar
b COXpaHEHUIO
OKPY’KaroIIen
cpenpl,
pecypcocbepe
KEHHUIO,
MIPUMEHSITh
3HAHUS 00
W3MCHEHHH
KIIUMara,
MIPUHIIUTIBI
OepeHKITMBOTO
MIPOU3BOJICTBA
, 9QheKTUBHO
JIENUCTBOBAThH B
Ype3BbIYAITHBI
X CHTYaIsIX

- HE IPUHUMATh JEUCTBUS, NMPUHOCSILNE BPE]
OKpYKaroIlEH Cpese;

- yMeTb IPOrHO3UPOBaTh HEOJIArONpPUATHBIC
9KOJIOTUYECKUE IIOCTIEICTBUS
IPEINPUHIMAEMBIX JIEHCTBUH, MpeaoTBpaIlaTh
170

- pacimpuTh OIIBIT
9KOJIOTUYECKON HAIIPaBICHHOCTH;
- pa3pabaThIBaTh IJaH PELICHUs NPOOJIEMBI C
YUETOM aHajIu3a UMEIOLIUXCS MaTepUalbHbIX U
HEMaTepHaIbHbBIX PECYPCOB;

- OCYILECTBJISATh LIEJICHANIPABICHHBIN IOMCK
IepeHoca CpeACTB M CHOCO0O0B JEHCTBUS B
IpoeCCUOHATIBHYIO CPELY;

- YMCTb ICPCHOCUTD 3HAHUSA B IIO3HABATCIBbHYIO
U NIPaKTHYECKYI0 00J1aCTH KU3HEAEATEIbHOCTH;
- npeajaratb HOBBIC IPOCKTHI, OICHUBATL UJCHU
C IIO3UIuun HOBU3HEI, OpUTrHHaJIbHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;

- JaBaTb OUCHKY HOBBLIM CUTyallUsAM, BHOCUTH
KOPPEKTUBBl B JEATEIBHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEJIIM

JCATCIIBHOCTH

- yMETb ONEepUpOBaTh TMOHATUAMU: (YHKIHS, HENpepbiBHAs GYHKIUS,
MPOU3BOJIHAS, TIEPBOOOpA3HAs, ONPEICICHHBI WHTETpall; YMETh HAaXOIHUTh
MPOU3BOIHBIC dJIEMEHTAPHBIX (QYHKIUH, UCIONB3Ysl CIPABOYHBIE MAaTEPUAIIbI]
WCCIIEIOBATh B MPOCTEUIUX CIydasX (PyHKIMH HA MOHOTOHHOCTH, HAXOJUThH
HauOoONbIIME ¥ HAaUMEHbIIME 3Ha4YeHHs (YHKUUN; CTPOUTH TIpadukH
MHOTOYJIEHOB C HCIIOJIb30BAaHMEM allllapara MaTeMaTH4YeCKOIo aHaJM3a;
OPUMEHATHh MPOM3BOAHYIO IPU PEIIEHUWU 3a/Jad Ha JABUKEHHE;, pEellaTh
MPAKTUKO-OPHUCHTUPOBAHHBIC 3a/layl  HAa HAuWOOJNbIINE W HAUMEHBIIHUG
3HAUEHUSs, HA HAXOXKACHHUE MTyTH, CKOPOCTH U YCKOPEHUS;

- YMETh ONEpPUPOBATH IMOHATUSIMH: ABUKEHUE B IMPOCTPAHCTBE, MOIOOHBIE
¢urypel B  TPOCTPAHCTBE;  HCIOJB30BaTh  OTHONICHUE  TUIOIIAJCH
MOBEPXHOCTEH 1 00bEMOB NOJOOHBIX (DUTYp MPU PEUICHUH 3a/1a4;

- YMETh BBIUUCISATH F€OMETPUUYECKHE BEIMYUHBI (JJIMHA, YTOJ, TUIONIA/b,
o0beM, IUIOL[ab TMOBEPXHOCTH), HUCIONB3Yys H3yuyeHHbIE (GOPMYINBI U
METO/TBI
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IK 1.2.

HUMCTb HpaKTI/ILIeCKI/Iﬁ OIIBIT:

YMETh:

Beimonusats - pa3paboTKe apXUTEKTYPHO-CTPOUTEIILHBIX - YUTaTh CTPOUTENbHBIE U PA0OYHE YEPTEKY;
pacyeTsl u yepTexei; - BBINIOJIHATH YEPTEXKU IUIAHOB, (pacasoB, pa3pe3oB, CXEM C MOMOIIBIO
KOHCTPYHpOBa - BBIITOJTHEHUS pacyeToB 1o MH(POPMALMOHHBIX TEXHOJIOTUH;
HHE POEKTUPOBAHUIO CTPOUTEIBHBIX - UYUTaTh TCHEpalbHBIE IUIAHBl  yYacTKOB, OTBOJUMBIX  JJIS
CTPOUTEIbHBI KOHCTPYKLIUH, OCHOBAHHIA; CTPOUTENBHBIX OOBEKTOB;
X - pa3palotke u COIJIaCOBaHUU - ohopMIIATH UYEPTEXKU TEXHOJIOTHUECKOIO  IMPOEKTHUPOBAHHUS  C
KOHCTPYKIIUH KaJICH/JAapHBIX  IUIAHOB  NPOW3BOJICTBA MpUMEHEHHEM HH()OPMAIIMOHHBIX TEXHOIOTUI
CTPOUTEIIBHBIX ~ paboT  Ha  OOBEKTE
KalTuTaJIbHOTO CTPOUTEIBCTBA
- pa3pabOTKe KapT TEXHOJIOTUYECKUX U
TPYAOBBIX MPOIECCOB.
IK 5.1. UMETh IPAKTUYECKUN OIIBIT: yYMeTb:
CocraBnenue - cbope, 06paboTKe U HAKOIJICHUU HAy4YHO- - BeCTH Tabenu yueTra paboyero BpeMeHH, YCTaHABIMBATh COOTBETCTBUE
CBOJIHBIX TEXHUYECKOH uHpopMalMu B 00JACTH (akTUYECKH BBIIIOJIHEHHBIX BHUJOB M KOMIUIEKCOB paboT paboTam,
crieudurKanu CTPOUTENbCTBA. 3asBJICHHBIM B JIOTOBOpE MOAPSAAAa U CMETHOW JOKYMEHTAIHH.
i u Tabnun
MOTPEOHOCTH
B
CTPOUTEIBHBI
X u
BCTIOMOT'aTeIh
HBIX
MaTepuaiax u
000pyI0BaHU
"
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TemaTu4eckoe IJIAHUPOBAHUE Y4eOHOM TMCUMILTUHBI

Konngectso B Tom uncne

aKaJIeMUIECKUX

Homep HaunmenoBanue 4acoB BO dopmMupyemble
Conepsxkanue yueOHOro MaTepuana . CP
ypoka pazzaena, TeMbl B3aumozeiicteuu | JI, YP 113 KOMITETEHIUN
c

IpernoaBaTeiem
Pa3gen 1. [loBTOpeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI

1-2 | Lens u 3agaun ba3oBble 3HaHUS ¥ yMEHUSI 110 MATEMAaTUKE B 2 2
MAaT€MaTUKU IIPU poheCCHOHATIFHOM U B TIOBCEHEBHON
OCBOCHUH JEeATELHOCTH.

CIEeMAIbHOCTH

3-4 | Uucna v BBIYHUCIICHUS. HeiictBus HaJl MOJIOKUTEITHHBIMU u 2 2
Bripaxkenus u OTPHIIATEIIEHBIMIA YHCJIaMHU, OOBIKHOBEHHBIMU H
npeoOpa3zoBaHus JECATUYHBIMU IpoOsMHU. HencrBus co

CTENEHsIMH, bopmyibl COKpAIIEeHHOTO
YMHOEHHUSI.

5-6 | [Ipaktuyeckoe 3ausiTHe | BHUIBI IIIOCKUX QUTYP U X TUIOLIATb. 2 2 OK-01, OK-
Nel: [IpakTHKO-OpHEHTHUPOBAHHEIE 3a]a4H B Kypce 02, OK-03,
«l'eomerpus Ha F€OMETPUHU Ha IJIIOCKOCTH. OK-04, OK-
TUIOCKOCTH 05, OK-06,

7-8 | Ilpaktuyeckoe 3ausiTue | [IpocTbie MPOIEHTHI, pa3HbIE CIIOCOOBI UX 2 2 OK-07
Ne2: BbIYHcIeHUs. CII0KHbBIE IPOLIEHTHI.

«IIpoueHTHBIE
BBIYHCIICHUS
9-10 | IIpakTmueckoe 3aHsTue | [IpocThie MPOLEHTHI, pa3HbIE CIIOCOOBI MX 2 2
Ne3: BbIYMCIICHNS. CIIOKHBIE POIICHTHI.
«IIponieHTHBIE
BBIYHCIICHUS
11-12 | [IpakTtuyeckoe 3ansaTie | JIMHelHbIe, KBaJpaTHbIE, IPOOHO-TUHEHHBIE 2 2

No4:
«YpaBHEHUS U

ypaBHEHUS U HEPABEHCTBA.




HEPABEHCTBa

13-14 | Cucremsl ypaBHeHuid 1 | CrIOCOOBI PELIICHUS] CUCTEM JIMHEHHBIX
HEPaBEHCTB ypaBHeHuH. [lonarus: matpuna 2x2 u 3x3,
onpeaenuTenb Matpulbl. Meron ['aycca.
CucrteMbl HEIMHEHHBIX ypaBHEHUH. CUCTEMBI
HEPaBEHCTB.
15-16 | IIpaxtuueckoe 3anaTHe | CrIOCOOBI PELICHUS CUCTEM JIMHEHHBIX
No5: ypaBHeHuH. [lonarus: marpuna 2x2 u 3x3,
«Cucremsl ypaBHEHUH | ompenenuTenb MaTpuisl. Meton "aycca.
Y HEPaBEHCTB)» CucremMbl HeMUHEHHBIX ypaBHEeHUH. CHCTEMBI
HEPaBEHCTB.
17-18 | IIpakTtuueckoe 3anatue | CriocoObl pEIICHHs CUCTEM JIMHEHHBIX
Neb: ypaBHeHui. [lonarus: matpuna 2x2 u 3x3,
«Cucrembl ypaBHEHU | ompenenuTens MaTpuilsl. Merox ["aycca.
U HEPaBEHCTBY» CucTeMbl HEMTUHEWHBIX ypaBHeHUN. CHCTEMBI
HEPaBEHCTB.
19-20 | BxomaHO¥ KOHTPOIIB Boruncnenus u npeoOpa3zoBaHusi. Y paBHEHUS U
HEpaBEHCTBA. | 'eoMeTpHs Ha MIIOCKOCTH.
KonTponbHas padora.
Pasnea 2. IIpsiMble M IVIOCKOCTH B NPOCTPAHCTBE
21-22 | OcHOBHbBIE IOHATHS IIpenmer crepeomerpun. OCHOBHBIE TOHATHS
CTEPEOMETPHH. (Touka, mpsiMasi, MIIOCKOCTh, IIPOCTPAHCTBO).
Pacnonoxenune npsMbeix | OCHOBHBIE aKCHOMBI CTEPEOMETPUH.
U IUIOCKOCTEHN [Tepecekaronuecs, mapauieabHbIE U
cKpeuiBaromuecs npsmslie. [lpuznak u
CBOWCTBO CKPEIBAIOIINXCS MPSIMBIX.
OcHOBHBIE POCTPAHCTBEHHBIE (PUTYPBI. OK-01, OK-
23-24 | Ilpaktrdeckoe 3aHaTHE | [lapasuienbHbie MpsMasi U TIOCKOCTb. 03, OK-04,
NeT7: Onpenenenue. [Ipuznak. CoiicTBa (¢ OK-07,I1K1.2

«[TapanmnenbHOCTH
MPSIMBIX, IPSIMOU U
IUIOCKOCTH,
IUIOCKOCTEI»

noka3aTtenbeTBoM). [lapanenbHble MI0CKOCTH.
Omnpenenenue. [Ipusnak. CBoiicTBa (¢
JI0Ka3aTeNbCTBOM). TeTpasap U ero 3JeMEeHTHI.
[Tapannenenunen u ero aneMeHTsl. CBOMCTBA
MIPOTUBOIOJIOKHBIX TPAHEN U AMaroHaien
napajuienenunena. Ilocrpoenue ceueHui.
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Pemenue 3anau.

25-26 | IlpakTuyeckoe 3aHsaTHe | [lapamenbHble MpsMas U TNIOCKOCTb.

No8: Omnpenenenune. [Ipuznak. CpoiicTBa (¢

«[TapamnenbHOCTb JoKa3aTesnbeTBOM). [lapanenbHble II0CKOCTH.

MPSAMBIX, IPSIMOM U Omnpenenenune. [Ipuznak. CpoiicTBa (¢

IJIOCKOCTH, JI0Ka3aTeNIbCTBOM). TeTpasap U €ro 3JE€MEHTHI.

IIJIOCKOCTEN» [Tapannenenunen u ero 3yeMenTsl. CBoKCTBa
MIPOTHBOIOJIOKHBIX IPaHEeH U AUaroHayei
napasenenumnena. [loctpoenue ceueHui.
Pemenue 3anau.

27-28 | IlpakTrueckoe 3anatue | IlapaienbHbIe MPsMas U IIOCKOCTb.

NeO: Ompenenenue. [Ipusznak. CpoiicTBa (¢

«[TapamienbHOCTb Joka3aTtenbeTBOM). [lapannenbHble MI0CKOCTH.

MPSIMBIX, IPSIMOU U Ompenenenune. [Ipuznak. CpoiictBa (¢

IJIOCKOCTH, JI0Ka3aTeNbCTBOM). TeTpasap U ero 3JeMEeHTHI.

TJIOCKOCTEI [Tapannenenunen u ero 3neMeHTsl. CBOMCTBA
MIPOTUBOMOJOKHBIX TpaHell U quaroHaien
napamenenumnena. [loctpoenne ceueHui.
Pemenne 3anay.

29-30 | INepnenaukynsipHocts | [leprnenaukynspHbie npsmele. [lapanienbHbie
MPSIMBIX, IPSIMOM U NpsIMble, IEPIEHIUKYJISPHBIE K MJIOCKOCTH.
IIJIOCKOCTH, TUIOCKOCTeN | IIpu3HaK neprneHmKyIspHOCTH NPSAMON U

riockoctu. JlokazarenscTBo. [leprnenaukymsp u
HaksIoHHas1. [leprneHnnKyIspHbIe MII0CKOCTH.
[Ipu3HaK neprneHauKyIIPHOCTH MIIOCKOCTEH.
JlokazarenbcTBO. PaccTosiHUSI B IPOCTPAHCTBE.

31-32 | IlpaxkTtuyeckoe 3ansatue | [lepnenaukynspHbie npsmele. [lapaniensHbie
NelO: MIpsIMBIE, MIEPIICHIUKYJIAPHBIE K TUIOCKOCTH.
«IlepnenauxynspHocts | [Ipu3Hak neprneHAUKYISIPHOCTH MPSMOU U
IPSIMBIX, IPSAMON U rtockocty. JlokazarenscTBo. [leprienaukymsp u
IJIOCKOCTH, HakjIoHHas. [lepneHuKyspHbIe MI0CKOCTH.
IIJIOCKOCTEN» [Ipu3Hak nepneHaAuKyJISIPHOCTH IIOCKOCTEH.

JlokazarenbcTBO. PaccTosiHUS B IPOCTPAHCTBE.

33-34 | Teopema o Tpex Teopema o Tpex MepreHANKYIpax.

NIEPIECHIUKYIIIPaX

Jloka3arenbCTBO. YTOI MEXKIY NPSIMOU U
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IIOCKOCTBIO. YTOJI MCKAY IJIOCKOCTIAMMU.

35-36 | IIpakTuyeckoe 3anaTHe | Teopema o Tpex MepreHANKYIApax.
Nell: JlokazarenbCcTBO. YTOI MEXKIY NPsIMOM U
«Teopema o Tpex IUIOCKOCTBIO. YTOJI MEXAY IJIOCKOCTSIMHU.
NEPIECHIUKYIISIPax»
37-38 | [IpakTuueckoe 3aHsTHE | AKCHOMBI CTepeOMeTpHuu. [leprieHuKyIIpHOCTD
Nel2: IIPSIMOM M TUIOCKOCTH, NAPAJJIENBHOCTD IBYX
«[lapannensHsle, MPSIMBIX, IEPIEHAUKYIISIPHBIX TIOCKOCTH,
NepIEeHUKYIIAPHbIE, NEePIEHAUKYIIPHOCTD MJIOCKOCTEH.
CKPELIUBAIOIINECS
TPSIMBIE
39-40 | [IpakTuueckoe 3aHsTHe | PacronoxeHue NPsAMbIX U IJIOCKOCTEH B
Nel3: npoctpaHctse. [lepneHauKyIsipHOCTh U
«Pemenue 3amau. MapaieNbHOCTh MPSMBIX U MIIOCKOCTEH.
IIpsmble v 10cKOCTH B | CKpeIIMBAONIHECs MPSIMBIE.
MIPOCTPAHCTBEY
41-42 | KonTponbHas paborta
Nel
Pa3gen 3. KoopauHaTsl M BEKTOPHI
43-44 | JlexapTOBBI JlexkapToBBl ~ KOOpJAWHATHI B  IMPOCTPAHCTBE.
KOOp/IMHATHI B [Ipocreiimue 3a1aun B KOOp/IMHATAaX.
MIPOCTPAHCTBE. Paccrosiaue MEXTY JIBYMSI TOYKaMH,
PaccrosHue mexnay KOOP/AMHATHI CEpEeINHBI OTPE3Ka.
JIBYMSI TOYKAMH.
KoopauHaTts! cepeinHbl
OTpe3Ka OK-02, OK-
45-46 | IlpakTHueckoe 3aHATHE | J[ekapTOBBI KOOPAMHATHI B IPOCTPAHCTBE. 03. OK-04
Nel4: [Ipocreiimme 3aga4n B KOOpAUHATAX. OK-67 HK1,2
«JlexapToBBI PaccrosiHue Mex 1ty TByMsi TOUYKaMH, ' o
KOOP/IMHATHI B KOOP/IMHATHI CEPEINHBI OTPE3Ka.
MIPOCTPAHCTBE.

Paccrosinne mexny
IBYMsI TOUKaMHU.
Koopaunats! cepeiuHbl
OTpPE3Ka»
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47-48

Bekrtops! B
IIPOCTPAHCTBE. YTOII
MEX/1y BEKTOpaMHU.
CkanspHoe
MIPOU3BECHUE
BEKTOPOB

BekTtops! B npocTpanctBe. ClioxkeHue u
BBIYUTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpA Ha
yucno. Kommnanapueie BekTopsl. CkansipHOe
IIPOU3BEICHNE BEKTOPOB. Pa3inoxeHue Bekropa
10 TPEM HEKOMILJIAHAPHBIM BEKTOpaM.
Koopaunats! BekTOpa, CKaIsIpHOE IPOU3BEICHUE
BEKTOPOB B KOOPJIMHATAX, YTOJl MEXTY
BEKTOPaMH, yToJl MEX/y NPSMON U INIOCKOCTHIO,
YTOJI MEX/1y TUIOCKOCTSIMH. Y paBHEHHE
IJIOCKOCTH. ['eoMeTprYeCcKuil CMBICIT
onpeneauTes 2x2.

49-50 | Ilpaktrueckoe 3auATHE | BekTopbl B mpoctpancTBe. ClOXKEHUE U
Nels: BBIUUTAHHUE BEKTOPOB. Y MHOXXEHHE BEKTOPA Ha
«BexTtopsl B yucio. Kommnanapueie BekTopsl. CkansipHoe
IIPOCTPAHCTBE. YTOII IIPOU3BEJICHNE BEKTOPOB. Pa3noxxeHnue BekTopa
MEX]y BEKTOpaMH. 10 TPEM HEKOMILJIAHAPHBIM BEKTOpaM.
CkansipHoe KoopannaTsl BeKTOpa, CKaJIIpHOE IPOU3BEACHUE
IIPOU3BEACHUE BEKTOPOB B KOOPJIMHATAX, YOIl MEXTY
BEKTOPOBY BEKTOPAaMH, yTOJI MEXy NPSAMON U INIOCKOCTHIO,
YIoJ MEeXAY IUIOCKOCTSIMU. Y paBHEHUE
IJI0CKOCTH. [ 'eomeTprudecKkuil CMbICT
onpeneauTest 2x2.
51-52 | IlpakTtuyeckoe 3aHsATHE | BexTopbl B mpocTpaHcTBe. CloXKeHue u
Nelé: BBIYMTaHUE BEKTOPOB. Y MHOKEHHUE BEKTOPA Ha
«BexkTopsl B yuciio. Kommnanapueie BekTopsl. CkansipHoe
IIPOCTPAHCTBE. YTOII IIPOU3BEICHHE BEKTOPOB. Pa3iioxkeHue BekTopa
MEXJly BEKTOpaMH. 10 TPEM HEKOMILJIAHAPHBIM BEKTOpaM.
CkansipHoe KoopanHatsl BeKTOpa, CKaIIPHOE TPOU3BEICHUE
IIPOU3BECHUE BEKTOPOB B KOOpJAMHATAaX, YIOJ MEKIY
BEKTOPOB» BEKTOPaMH, yTOJI MEX1y MPSMOU U INIOCKOCTHIO,
YTOJI MEX/y TUIOCKOCTSIMH. Y PaBHEHHE
IIJIOCKOCTH. ['eomMeTpruecKuil CMbICIT
onpeneauTens 2x2.
53-54 | IIpakTrueckoe 3anaTue | KoopaumHatHas mI0cKOCTh. Brrancienne

Nel7:

pacCTOSHUM U TJIOIAaAeH Ha TIIOCKOCTH.
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«[IpaktukoopueHtupos | KonndyecTBeHHBIE pacyeThl.
aHHBIC 3a]1a41 Ha
KOOPJAMHATHOM
TJIOCKOCTHY
55-56 | IIpakTuueckoe 3aHATHE | JIeKapTOBBI ~ KOOPAMHATHI B  IPOCTPAHCTBE.
Nel8: Bektopet B mpoctpaHcTBe. ClokeHHE U
«Pemenue 3agau. BBIUUTAHUE BEKTOPOB. YMHOXEHHE BEKTOpa Ha
Koopaunatse! u yucino. Kommianapueie BekTopbl. CkansipHoe
BEKTOPBD» IIPOU3BEJICHNE BEKTOpOB. Pa3iioxeHue BekTOpa
M0  TPEeM  HEKOMIUIAHAPHBIM  BEKTOPaM.
[Ipocreiimue 3a1a4n B KOOp/IMHATAaX.
KoopaunaTel BekTOpa, pacCTOSIHHE  MEXIY
TOYKaMH, KOOpAMHATBl CEpPEeIuHBbl  OTpe3Ka,
CKaJIIPHOE NPOM3BEACHUE  BEKTOPOB B
KOOp/AMHATaX, YroJ MeXJIy BEKTOpaMH, YIoi
MEXIY NPSIMOH M IUIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMHU.
57-58 | KonTposbHas paborta
Ne2
Pa3gen 4. OcHoBbI TpUroHOMeTpuHu. Tpuronomerpuyeckne GyHKIuu
59-60 | Tpuronomerpuueckue | Pammannas mepa yria. [IoBopoT Touku BOKpyT
byHKIIH Havaia KoopauHaT. OnpeeneHne CHHyca,
IIPOU3BOJILHOTO YTIIa, KOCHHYCa, TAaHT€HCa U KOTaHreHca. 3HaKu
gyrcia. Pagnannas n CHHYyCa, KOCHHYCa, TAHT'€HCA M KOTAaHTeHCa O
rpajycHas Mepa yria 4eTBEPTAM. 3aBUCUMOCTb MEXJLy CUHYCOM,
KOCHHYCOM, TAHT€HCOM U KOTAHT€HCOM OJTHOTO U OK-01, OK-
TOTO K€ yIJa. 02, OK-03,
61-62 | IIpakTuueckoe 3anaTue | Pamuannas mepa yria. [ToBOpOT TOUKH BOKPYT OK-04, OK-
Nel9: Havaia KoopauHaT. OnpeseneHue CHHyca, 05, OK-06,
«TpuroHomerpudeckue | KOCMHYCa, TAHTE€HCA U KOTaHT€HCa. 3HAKU OK-07,I1K5.1
byHKIIH CHHYCa, KOCHHYCa, TAHT€HCA M KOTAaHTeHCa 0
MIPOU3BOJILHOTO YTIIa, YeTBEPTAM. 3aBUCUMOCTb MEXJLy CUHYCOM,
yucina. Paguannas u KOCHHYCOM, TAHT€HCOM M KOTaHT€HCOM OJTHOTO U
rpajlyCHas Mepa yIjlay | TOro e yria.
63-64 | IIpakTnueckoe 3anatue | Pagmannas mepa yria. [IoBopoT Touku BOKpyr
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Ne20:
«Tpuronomerpuyeckue
GbyHKIIUN
IIPOU3BOJILHOTO YIUIa,
yucia. Pannannas n
rpajgycHas Mepa yria»

Hayvajna KkoopauHat. OnpezeneHue CHHyca,
KOCHHYCa, TAHT€HCAa U KOTaHIeHCa. 3HAKU
CUHYCa, KOCUHYCa, TAHT'€HCA U KOTaHTeHca 10
YETBEPTSAM. 3aBUCUMOCTh MEXIY CHHYCOM,
KOCHHYCOM, TAHT€HCOM U KOTAHT€HCOM OJTHOTO U
TOTO K€ yIJa.

65-66 | OcHOBHBIE Tpuronomerpuueckue Toxaecrsa. Cunyc,
TPUTOHOMETPUYECKHUE KOCHHYC, TAHT'€HC U KOTAHI€HC YIJIOB Ol U - Q.
toxnectBa. @opmynel | Dopmysbl IpUBEIECHUS.

MIPUBEICHHSI

67-68 | IIpakTnueckoe 3anatue | Tpuronomerpuueckue Toxxaectsa. CHHYC,
Ne2l: KOCHHYC, TAHT'€HC U KOTaHI'€HC YIJIOB O U - 0.
«OCHOBHBIE DopMyITbl IPUBEACHHUS.

TPUTOHOMETPUYECKUE
ToxecTBa. DopmyIbl
TIPUBEICHHSD)

69-70 | Cunyc, KocuHyc, Cymma u pa3HocTs cunycoB. CymMma U pa3HOCTh
TAHT€HC CYyMMBI U KOoCcHHYCOB. CHHYC U KOCHHYC JIBOMHOTO yTJIa.
Pa3HOCTH JIBYX YTJIOB ®opmyuiel monoBUHHOTO yria. [IpeobpazoBanus
CuHyc U KOCHHYC CYMMBI TPUTOHOMETPUIECCKUX (DYHKIIUN B
JIBOWHOTO yTJa. MIPOU3BEICHNE U ITPOU3BEACHUS B CyMMY.
PopMmyJtb BolpaskeHue TpuroHoMeTpuyecKux QyHKIUN
MOJIOBUHHOTO yIJia Yyepe3 TAHI'€HC TIOJIOBUHHOTO apryMEHTA.

[IpeobpazoBanus mpOCTEUIITUX
TPUTOHOMETPUYECKHUX BbIPaKEHUI.

71-72 | CuHyc, KOCUHYC, Cymma u pa3HocTh cuHycoB. CymMMma U pa3HOCTh
TAHT€HC CYMMBI U KocHHycoB. CHHYC M KOCHHYC JIBOIHOTO yTJa.
Pa3HOCTH JIBYX YTJIOB ®opMmyJibl TOTOBUHHOTO yria. [IpeoOpa3oBanus
CuHyc u KOCUHYC CYMMBI TPUTOHOMETPUYECKUX (DYHKIIUI B
JIBOMHOTIO yrija. MIPOU3BEICHNE U TTPOU3BEACHHUS B CYMMY.
DopmyIibl BripakeHue TpUroHoMeTpuIecKux QyHKITUH
MTOJIOBUHHOTO yTJIa gyepe3 TAaHT'eHC TIOJIOBUHHOTO apTyMEHTA.

[IpeoOpa3oBanus mpocTeimmx
TPUTOHOMETPUYECKHX BbIPAKEHUI.
73-74 | CuHyC, KOCHHYC, CyMMma u pazHocTh cuHycoB. CyMMa 1 pa3HOCTb
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TaHI€HC CYyMMBI U
Pa3HOCTH JIBYX yTJIOB
CUHYC ¥ KOCUHYC
JIBOMHOIO yTJIa.
DopMyIIbI
MOJIOBUHHOTO yTJja

KocuHycoB. CHHYC U KOCHHYC JBOMHOrO yria.
®opmyiibl mooBUHHOTO yria. [IpeobpazoBanus
CYMMBI TPUTOHOMETPUYECKUX (PYHKLIUI B
MIPOU3BE/ICHUE U MTPOU3BEJICHUS B CYMMY.
Bripaskenue TpuroHoMeTpuuecKux GyHKIUN
4yepe3 TAaHI'€HC [T0JIOBUHHOTO apryMEHTa.
[IpeobpazoBanms mpOCTEUITUX
TPUTOHOMETPUYECKUX BBIPAKCHUM.

75-76 | IlpaxTrueckoe 3austue | CymMma u pa3HoCTh CHHYCcOB. CyMMa ¥ pPasHOCTb
Ne22: KocuHycoB. CHHYC U KOCHHYC JBOMHOIO yIia.
«CuHyc, KOCHHYC, ®opmyuibl monoBuHHOTO yria. [IpeodbpasoBanus
TaHI'€HC CyMMBI U CYMMBI TPUTOHOMETPUYECKUX (PYHKINH B
Pa3HOCTH JIBYX YIJIOB IIPOU3BEICHUE U IIPOU3BEICHUS B CYMMY.
CuHyC 1 KOCUHYC BrlpaskeHue TpuroHoMeTpuyecKux QyHKIUN
JBOMHOIO yrija. 4yepe3 TaHI'€HC MTOJIOBUHHOTO apryMEHTa.
DopMyibl [IpeoOpa3oBanus npocTeHInX
IIOJIOBUHHOTO YTJIa» TPUTOHOMETPUUYECKUX BBIPAKCHHM.

77-78 | dyHkuuy, ux cBoiictBa. | OONACTb ONpeIeIeH s 1 MHOKECTBO 3HAUCHU I
CrniocoObI 3a1aHus ¢yHkuuid. Y¢THOCTh, HEYETHOCTD,
byHKIMi NepUOANYHOCTh PyHKIMNA. CriocoOBI 3a1aHus

(byHKITHIA.

79-80 | dynkuuy, ux cBoiictBa. | OONACTD ONpeEIEICHNs 1 MHOKECTBO 3HAUCHU I
CrniocoObI 3a1aHus ¢ysnkuuid. Y¢THOCTh, HEYETHOCTD,

GbyHKIMiA NepUOANYHOCTh PyHKIMHA. CriocoObl 3a1aHus
GbyHKITHIA.

81-82 | TpuronomeTprueckue OO6mnacTh ornpenenaeHus: © MHO>KECTBO 3HAUEHUN

(GyHKIMH, UX CBOMCTBA | TPUTOHOMETpUYECKHX (YHKUIUN. YUETHOCTD,
u rpaduKu HEYETHOCTb, IEPUOIUIHOCTH
TpUTOHOMETpUUYeCcKHX GpyHKuui. CBONCTBA U
rpaduku QYHKIMIA y = COS X, Y = Sin X, Y = tg X,
y = ctg X.
83-84 | Ilpaxtuueckoe 3aHATHEe | OONACTH ONMpPEACICHHS U MHOKECTBO 3HAUCHU I

Ne23:
«Tpuronomerpuueckue
(hyHKIMH, UX CBOHCTBA

TPUTOHOMETpHUECKUX (YHKIMI. UETHOCTD,
HEYETHOCTD, IEPUOAUYHOCTD
TpuroHomerpuyeckux GpyHkuuii. Croiictsa u

34




U TpauKm»

rpaduku QYHKIMIA Y = COS X, Y = Sin X, y = tg X,
y =ctg X.

85-86 | IIpeoOpa3oBanue CxxaTue u pacTsbkeHue rpadukoB
rpadukoB TPUTOHOMETPUYECKHUX (YHKIUH.
TPUTOHOMETPUIECKHX [TpeoGpazoBanue rpadgukoB
byHKIIIDY TPUTOHOMETPUUYECKHUX (PYHKIHIA

87-88 | Onucanue Hcnone30Banue CBOMCTB TPUTOHOMETPUIECKUX
MIPOM3BOACTBEHHBIX ¢byHKIMH B Tpo(eCcCHOHANBHBIX 33/1a4ax.
MPOLIECCOB C IIOMOIIBIO
rpadukoB QyHKIHI

89-90 | IIpaxkTuueckoe 3aHATUe | Mcronb30BaHHE CBOMCTB TPHTOHOMETPHUECKUX
Ne24: ¢byHKIMH B Tpo(EeCCHOHANBHBIX 33/1a4ax.
«Ornucanue
MPOU3BOJICTBEHHBIX
MIPOIIECCOB C TIOMOIIBIO
rpaduKoB pyHKINN»

91-92 | O6patHbIE OO6patHbie TpUrOoHOMETpHUecKue PyHKIuu. Mx
TPUTOHOMETPHYECKHE CBOWCTBA U TpapuKu
GbyHKIMH

93-94 | IIpaxTuueckoe 3aHaTHe | OOpaTHBIE TPHrOHOMETpUYecKre GyHKIMHU. X
Ne25: CBOMCTBaA U rpaduKu
«O0parHbie
TPUTOHOMETPUYECKHE
byHKIAN»

95-96 | Tpuronomerpuueckue | YpaBHEHHE COS X = a. YpaBHEHHE sin X = a.
YpaBHEHHS U VYpaBHeHue tg x = a, ctg X = a. Pemmenne
HEpaBEeHCTBa TPUTOHOMETPUUYECKHX YPAaBHEHUI OCHOBHBIX

THUIIOB: IPOCTEHIIIE TPUTOHOMETPHYECKUE
YpaBHEHHUs, CBOJISIIMECS K KBaIPATHBIM,
pelaeMble pa3iokKeHUEM Ha MHOKHTEIH,
onHopoaHsle. [Ipocrenmme
TPUTOHOMETPHUYECKIE HEPABEHCTBA.

97-98 | IlpakTuyeckoe 3aHATHE | YpaBHEHHE COS X = . YpaBHeHHe SiN X = a.

Ne26:
«Tpuronomerpuyeckue

YpaBHeHue tg X = a, ctg X = a. Pemienue
TPUTOHOMETPUYECKUX YPABHEHUN OCHOBHBIX
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ypaBHEHHUS U
HEPABEHCTBa

TUIIOB: IPOCTEMIINE TPUTOHOMETPUUYECKUE
YpaBHCHU:, CBOAAIIUCCA K KBAIPAaTHBIM,
pelaeMble pa3aoKEHUEM Ha MHOXKHTEIIH,
onHopoaHsle. [Ipocrenmue
TPUTOHOMETPUUYECKUE HEPABEHCTBA.

99- | IIpakTudeckoe 3aHATHE | YpaBHEHHE COS X = a. Y paBHEHHE Sin X = a.
100 | Ne27: VYpaBHeH#He tg X = a, ctg X = a. Penienue
«TpUroHoMeTpUYECKUE | TPUTOHOMETPUUYECKHX YPAaBHEHUI OCHOBHBIX
yYpaBHEHHS U THUIIOB: IPOCTEHIIINE TPUTOHOMETPHUECKUE
HEpPaBEHCTBa» YpaBHEHHS, CBOJSIINECS K KBAJIPATHBIM,
pelaeMble pa3iokKeHUeM Ha MHOXKHTEIH,
onHopoaHsble. [Ipocrenmme
TPUTOHOMETPUUYECKHE HEPABEHCTBA.
101- | IIpaktuueckoe 3auste | CHCTEMBI IPOCTEHIINX TPUTOHOMETPUIECKUX
102 | Ne28: ypaBHEHHIA.
«Cucremsl
TPUTOHOMETPHUYECKHUX
YPaBHEHUI»
103- | IIpaktuueckoe 3aHATHE | CHCTEMBI IPOCTEHIIMX TPUTOHOMETPHUYESCKUX
104 | Ne29: YpaBHEHHI.
«Cucremsl
TPUTOHOMETPUUYECKUX
YPaBHEHMID)
105- | IIpaktuueckoe 3anstue | [IpeoOpazoBaHUEe TPUTOHOMETPUICCKUX
106 | Ne30: BBIpAKEHUH. Pelienne TpuroHoMeTpruIecKux
«Pemenue 3anau. YpaBHEHHUH U HEPABEHCTB B TOM YHUCIIE C
OcHOBBI HCIIOJIb30BAHNEM CBOMCTB (DYyHKITHIA.
TPUTOHOMETPHH.
Tpuronomerpuueckue
GyHKIUID
107- | KonrtponbHas paboTa
108 | Ne3
Paznen 5. KomniiekcHble yncia
109- | KomruiekcHble unciia [TonsTre koMIekcHoro yrcia. ConpsKeHHbIE OK-01, OK-
110 KOMIUICKCHBIC YUCIIa, MOIYJIb U apTyMEHT 02, OK-03,
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KOMIIJICKCHOT'O 4YHCJia. CDopMa 3aI1nucu

OK-04, OK-

KOMIUIEKCHOTO YHclia (TeoMeTpuiecKas, 05, OK-06,
TPUTOHOMETPHUYECKas, aredpandeckas). OK-07
Apudmernueckue 1eWCTBUS C KOMILICKCHBIMU
YHUCIIAMH.
111- | Ilpaktuueckoe 3aHsTHe | [ToHsATHE KOMILICKCHOTO uncia. COnpshKeHHbIC
112 | Ne31: KOMIUICKCHBIC YUCIIa, MOYJIb U apTYMEHT
«KomiutekcHble uncna» | KomriekcHoro uncia. @opma 3amnucu
KOMILIEKCHOTO YHcia (reoMeTprudeckas,
TPUTOHOMETpHUUECKas, alredpandeckasi).
Apudmernueckue 1eHCTBUS ¢ KOMILICKCHBIMU
YHCIIAMH.
113 | Ilpaktuueckoe 3aHsATHE | BBINONHEHHE PACYETOB C MOMOIIIBIO
Ne32: KOMIUIEKCHBIX urcell. [Ipumepsl ncnonb3oBaHus
«[Ipumenenue KOMIIJIEKCHBIX YHCE.
KOMILICKCHBIX YHCEID)
114- | Ilpaktuyeckoe 3aHATHE | BBINOJIHEHHE PACUETOB C ITOMOIIBIO
115 | Ne33: KOMIUIEKCHBIX yrcell. [Ipumeps! ncnonb3oBaHus
«[Ipumenenne KOMIIJIEKCHBIX YHMCEJI.
KOMIIJIEKCHBIX YHCEID
Pa3gen 6. [lpon3Boanas GyHKnMH, ee NpUMEHEHHe
116- | [NonsTre mpou3BoaHOW. | OnpeneneHne YUCIOBON MOCIEA0BATEIbHOCTH 1
117 | ®opmyiel 1 paBuIIa crocoObl! ee 3aanus. CBONCTBA YMCIIOBBIX
mddepenpoBaHus nociuenoBarenbHocTel. Onpenenenue npenaena
MOCTIeIOBATEIHbHOCTH. BhIUMCIIeHHE TTPE/IeNioB
nociuenoBarenbHocTel. [Ipenen GpyHkuM Ha OK-01. OK-
oeckoneynoctu. [Ipeaen GpyHkuu B Touke. 02 OI’{-OS
[Ipupamenue aprymenta. [lpupamienne OK’-O 4 OK’-
byHKIMU. 331291, TPUBO/ISAIIIE K TOHITHIO 05 OI&-OG
npou3BogHOM. OnpeneneHne npon3BoIHOM. ’ ’
. OK-07, IIKS5.1
AJNTOPUTM OTBICKaHHSI TPOM3BOJTHOM.
118- | IIpaktuueckoe 3ansitue | OnpeneneHne YUCIOBOU MOCIECAOBATEIBHOCTH U
119 | No34: criocoObI ee 3aanus. CBOMCTBA YHCIOBBIX

«Iloustue

IIPOU3BOIHOM.

MOCJIEI0BAaTEILHOCTEIA. OHpe,[[C.HeHI/Ie npeacia
IOCICJ0OBATCIBbHOCTH. Brranciaenue IpeaciioB
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dopmyitbl 1 TIpaBUIIa
mddepeHpoBaHms

nocnenosarenabHoctel. [Ipenen dynkuuu Ha
6eckoneunoctu. [Ipenen pyHkumuu B TOUKE.
[Ipupaimenue aprymenta. [Ipupamnienue
¢byHKIMU. 331249, TPUBOASIINE K TTOHITHIO
Mpou3BOoAHOMN. OnpeeneHre NTporu3BOIHOM.
AJNTOPUTM OTBICKaHUSI IPOU3BOAHOM.

120-
121

[Ipou3BoiHBIE CYMMBI,
pa3HoOCTH
MIPOU3BEACHUS,
YaCTHOTO

®opmynsl tudpdepenunponanus. [IpaBuna
mddepenmpoBanms.

122-
123

[IpakTHyeckoe 3aHsITHE
Ne35:

«IIpon3BOAHBIE CYMMBI,
pasHoCTH
IIPOU3BEICHNS,
YaCTHOT'O»

®dopmyuisl nudppepenuponanus. [Ipasuna
TP PepeHIIPOBAHNS.

124-
125

[IpaxkTrueckoe 3aHsATHe
Ne36:

«IIpon3BoaHbBIE CYMMBI,
pasHOCTH
IIPOU3BE/ICHNUA,
YaCTHOTO»

®dopmyuisl nudppepenuponanus. [Ipasuna
T pepeHIIpOBaHNS.

126-
127

[IpaxTueckoe 3aHsATHE
Ne37:

«IIponsBoaHbIE
TPUTOHOMETPUYECKHUX
GyHKIHIH.
IIpou3sBoHAas CII0KHOU
GyHKIMN»

Onpenenenue cnoxxHoit pynkuuu. [ponsBogHas
TpUroHoMeTpuueckux ¢pyHkuuil. [IponsBonnas
CJIO’KHOW (DyHKIIMH.

128-
129

IIpousBoaHbIe
TPUTOHOMETPUUYECKUX
GbyHKIHA.
[Ipoun3BoaHas CI0KHON
byHKIMH

Omnpenenenue cnoxxHoit pynkuuu. [ponsBoaHas
TpUroHoMmerpuueckux ¢pyHkuuil. [IponsBonnas
CJIO’KHOW (DYHKIIUH.

130-

Ilonsarue o

[Tonsarue HenpepsiBHON QyHKINU. CBOIiCTBA
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131

HETIPEPHIBHOCTH
¢byHkuuu. Meron
MHTEPBAJIOB

HernpepbiBHOU PyHKIUU. CBSI3b MEKITY
HENPEPHIBHOCTHIO U AU hepeHInpyeMOCThIO
(GyHKIIUY B TOYKE. AJITOPUTM PELICHHUS
HEPABEHCTB METOJI0M MHTEPBAJIOB.

132- | Ilpaktuueckoe 3austue | Iloustue HenpepbiBHOM GyHKIHMH. CBOMCTBA
133 | Ne38: HenpepbIBHON GyHKINU. CBSI3b MEXKIY
«[lonsiTue o HENPEepbIBHOCTHIO U AU dHepeHInpyeMOCTbIO
HENpePbIBHOCTH (GYHKIMU B TOUKE. AJITOPUTM PELICHUS
¢byHkuuu. Meron HEpaBEHCTB METOJJOM UHTEPBAJIOB.
MHTEPBAIOB
134- | I'eomeTpuyecKkHii H I'eomeTpuueckuii CMBICI IPOU3BOIHON (DYHKIIUN
135 | dusuueckmii cMbIc — yrioBo# K03 (HUIMEHT KacaTeIbHOH K
IIPOU3BOAHOM rpaduKky QyHKIMHM B TOUKE. Y paBHEHUE
KacaTeIbHOU K TpaguKy GyHKIHU. AJITOPUTM
COCTaBJICHUs ypaBHEHMS KacaTelbHOM K rpaduky
byskmmn y=f(x).
136- | Ilpaktuueckoe 3aHsTHe | ['eOMETPUYECKHI CMBICI TPOU3BOJIHON (HYHKIIMH
137 | Ne39: — yriaoBoi K03 GUIIMEHT KacaTeIbHON K
«I'eomerpuueckuii u rpaduKy QyHKIMH B TOUKE. Y paBHEHUE
(bu3znueckuit CMbICT KacarelabHOU K rpaduky GyHKUIUU. AITOPUTM
MIPOU3BOHO» COCTaBJICHUs ypaBHEHMS KacaTelbHOM K rpaduky
bynkun y=f(x).
138- | dusuuecKuii CMbICT Ouznyeckuil (MEXaHMUECKUN) CMBICIT
139 | npousBoHO B MIPOU3BOJIHOM — MTHOBEHHAs! CKOPOCTh B MOMEHT
poheCCHOHATEHBIX BpemeHH t: v =S’ (t).
3amagax
140- | IIpaktiueckoe 3ausaTHe | OU3MUYSCKU (MEXaHHMYESCKUIN ) CMBICIT
141 | NedO: IIPOU3BOIHOM — MTHOBEHHAs! CKOPOCTh B MOMEHT
«Du3nyecKuii CMBICI BpeMeHnu t: v =S’ (t).
IIPOU3BOJHON B
npoeccruoHaIbHBIX
3agayax»
142- | MOHOTOHHOCTB Bo3spacTanue u yObiBaHue QpyHKINH,
143 | dyskuuun. Touku COOTBETCTBHUE BO3pACTAaHUS U yObIBAaHUS
AKCTpEMyMa (dbyHKIMM 3HaKyY Mpou3BogHOM. [loHsaTHe
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IIPOU3BOJIHOM BBICHIETO MOPSIKA, COOTBETCTBUE
3HaKa BTOPOU NIPOU3BOJHOM BBITYKJIOCTH
(BOrHYTOCTH) (PYHKIIMY HaA OTpE3Ke. 3a/1auu Ha
MaKCUMYM U MUHUMYM. [IOHSATHE acCUMIITOTHI,
CHOCOObI X OmpezeNieHusl. AIITOPUTM
ucciefoBaHusl (PyHKIIMH U TIOCTPOCHHUS €€
rpaduka ¢ oMol Npon3BoAHOM. [IpobHo-
nuHenHast QyHKIHSL.

144- | Ilpaktuueckoe 3aHsATHE | Bo3pacranue u yObIBaHHE (DYHKIINH,

145 | Nedl: COOTBETCTBHUE BO3pacTaHUs U yObIBAHUS
«MOHOTOHHOCTB GbyHKIMY 3HaKy Tpon3BoaAHON. [ToHsaTue
¢yukuun. Touku IIPOX3BOIHOM BBICHIETO OPSKA, COOTBETCTBUE
IKCTPEMYMa» 3HaKa BTOPOU MPOU3BOJHOM BBITYKJIOCTH

(BorHyToCcTH) (pyHKLIMU Ha OTpe3Ke. 3aauu Ha
MaKCUMyM M MUHUMYM. [IoHSATHE aCUMIITOTHI,
CTIOCOOBI X OTpEeNIeHUs. AJITOPUTM
uccieoBaHusl (PyHKIUK U IOCTPOCHHUS ee
rpaduka c moMoIbI0 Iporu3BoAHOM. [IpobHO-
JUHeWHas QyHKLUS.
146- | IIpaktnueckoe 3anstue | VccnenoBanue GpyHKIMA HA MOHOTOHHOCTb
147 | Ned2: MOoCTpOeHHe IrpauKOB.
«HccnenoBanue
(GyHKIMH U TOCTpOCHHE
rpaduKoBy»
148- | IIpaktuueckoe 3ansATHE | MccnenoBanue GyHKINU HA MOHOTOHHOCTD
149 | Ne43: MOCTPOEHUE TPAPUKOB.
«HccnenoBanue
(GyHKUIMH U TOCTpOCHHE
rpaduKoBy

150- | HauGospmiee u Haxosxnenne HaubopI1ero 1 HANMEHBIIEro

151 | HauMeHbIIIee 3HAUCHUST | 3HAYEHUN (QYHKIIHH, TOCTPOCHHUE TPaPUKOB
byHKIIH MHOTOYJICHOB C MCIIOJIb30BaHUEM alrapara

MaTeMaTHYeCKOro aHaJInu3a.
152- | Ilpaktudeckoe 3ansTre | HaxosxaeHne HanOOBIIET0 ¥ HANMEHBIIIETO
153 | Ned4: 3HaYeHU’ QPyHKIUH, TOCTpoeHHe rpahuKoB
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«Haubomnbmee u
HauMEHbIIIee 3HAYCHUSI
hyHKIAM»

MHOTI'OYICHOB C UCIIOJIb30BAHHECM allllapaTa
MaAaTCMaTH4CCKOIro aHajin3a.

154- | Ilpaktuueckoe 3ansatue | HauMenbliee u HanOoJIbIIIee 3HAYCHNE
155 | Neds: GhyHKIIUN.
«Haxoxnenue
ONTUMAJIbHOTO
pe3yJbTaTa ¢ HOMOILBIO
IIPOU3BOJHON B
MPAaKTHYECKUX
3amagax»
156- | Ilpaktuueckoe 3ansatue | HauMensbliee u HanOOJIbIIIeE 3HAYCHUE
157 | Nedo6: (byHKITHH.
«Haxoxnenue
ONITUMAJIEHOTO
pe3yJbTaTa ¢ HOMOILBIO
IIPOU3BOJHON B
MPAaKTHUECKUX
3amagax»
158- | IIpaktuueckoe 3anstue | GopmMyJibl U paBuiia AU HepeHINPOBAHUS.
159 | Ned7: HccnenoBanue GyHKIMHA C TOMOULIBIO
«Pemenne 3anay. npousBoiHON. Hanbombiiee 1 HauMeHblee
[TpousBoxHas 3Ha4eHus1 QYHKIUU.
¢byHK1MH, ee
IPUMEHEHHE
160- | KonrtponbHas paboTa
161 | N4
Pa3gen 7. MHOrOrpaHHUKHM M Tesla BpalleHUst
162- | Bepumnsl, pedpa, ITonaTne MHOrOrpanHuka. Ero snemeHTs:
163 | rpanu MHOTOTpPaHHUKA | BEPIINHBI, peOpa, rpanu. luaronans. Cedenue. OK-01, OK-
Brlnykiible 1 HEBBITYKJIBIE MHOIOIPaHHUKH. 02, OK-03,
164- | IIpaktiueckoe 3anstue | [Toustre npusmel. Ee ocHOBaHMs 1 OOKOBbIE OK-04, OK-
165 | NedS: rpaHu. Beicota npusmsl. [Ipsimas u HakIOHHAs 05, OK-06,
«IIpusma, ee npusma. [IpaBunbHas npusma. Ee ceuenue. OK-07,I1K1.2

COCTaBJISIOLIHE,
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ceyenue. [Ipsamas u
IpaBHUJIbHAs IPU3MbD»

166- | [Tapamnenenunen, kyo. | Ilapamnenenunen, CBOHCTBA MPSIMOYTOIBHOTO
167 | Ceuenue kyOa, napajienenumena, kyo. Ceuenue Kyoa,
napaJuienenunena napauieenumnesa.
168- | Ilpaktuueckoe 3anstue | [Mupamuaa u ee sneMeHThl. CeueHUE TUPAMUJIBI.
169 | Ne49: [IpaBunbHas nmupamMuaa. Y ceUeHHAs TUPAMHIA.
«ITupamuna, ee
COCTaBJISIOIIHE,
ceuenue. [IpaBunpHas
nupamua. Y ceueHHas
MTUPaMUIa»
170- | BokoBasg u moyHas [Tnomaae 60KOBOM U MOJTHOK TOBEPXHOCTH
171 | noBepXHOCTb IPU3MBI, | TIPU3MBI, TUPAMUJIBI.
TTUPAMUJIBI
172- | Cummerpus B kyOe, CumMmeTpHsi OTHOCUTENIbHO TOUKH, ITPSMOH,
173 | mapannenenwurese, mockocT. CuMMeTpus B KyOe,
npu3Me, IUpamMue napajuiesienunesie, npusMe, nupamuse.
174- | Ilpaktuueckoe 3ansatue | CUMMETpHS B IPUPOJIE, APXUTEKTYpE, TEXHUKE,
175 | Ne50: B OBITY.
«IIpumeps! cuMMeTpuit
B podeccuny
176- | IIpaktuueckoe 3anstue | CUMMETpPHUS B IPUPOJIC, APXUTEKTYPE, TEXHHUKE,
177 | NeS1: B OBITY.
«IIpumepsl cuMMeTpui
B IIpodeccumny
178- | IIpaktiueckoe 3ausTHe | CUMMETpPHUS B IPUPO/JIC, APXUTEKTYPE, TEXHHUKE,
179 | Ne52: B OBITY.
«IIpumepsl cuMMeTpui
B Ipodeccumny
180- | IlpaBusnbHbIE [ToHsiTHE MPaBUIIBHOIO MHOTOTPAHHHUKA.
181 | MHOTOTpaHHHKH, UX CaolicTBa TpaBWIbHBIX MHOIOI'PaHHUKOB.
CBOWCTBA
182- | Hmmuaap, ero Hunuuap u ero snemedTsl. CeueHne MuIMHIpa
183 | cocraBmusrommue. (mapannenpbHOE OCHOBaHUIO U ocH). Pa3BepTka
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Ceuenue muimHIpa LWJIMH]IpA.
184- | Konyc, ero Konyc u ero anementsl. CeueHue KoHyca
185 | cocraBnsroniue. (mapanenbHOe OCHOBAHHIO M IIPOXO/IAIIIEE Yepes
Ceuenue KoHyca BEpIINHY), KOHUYECKUE cedeHus. Pa3Beprka
KOHYCA.
186- | Konyc, ero Konyc u ero snementsl. CeueHre KOHyCa
187 | cocraBmsromue. (mapasnienbHOE€ OCHOBAHHIO M ITPOXO/ISIIIEE Yepes
Ceuenue KoHyca BEpLINHY ), KOHUYECKHe ceueHus. PasBepTka
KOHYcCa.
188- | YceueHHsIid KOHYC. Yceuennslii konyc. Ero oOpa3yrorias u BbIcOTA.
189 | Ceuenue yceueHHOTO CeueHue yCeUeHHOT0 KOHYCA.
KOHyCa
190- | IIIap u chepa, ux [Tap u cdepa. Bzaumuoe pacnonoxeHue cepbl
191 | ceueHus u wiockoctr. Cedenue mapa, chepsl.
192- | IlonsTHe 00 0OBEME [Tonsarue 06 ooveme Tena. O0beM Kyda 1
193 | Tena. OTHOIICHKE MPSAMOYTOIBHOTO Mapayenenumneaa. Oobem
00bEMOB ITOJJOOHBIX TN | MPU3MBI M IUHAPA. OTHOIIEHHE 00BEMOB
mo100HbIX Te. ['eoMeTpuueckuii CMbICTT
orpesienuTeNs 3-To nopsaKa.
194- | IIpaktuueckoe 3austue | [lousTre 06 00beme Tena. O0beM Kyda u
195 | Ne53: PSIMOYTOJIbHOT 0 apaiienenunena. Oobem
«ITonsiTue 00 06beMe MpU3MBbI U UIMHApA. OTHOLIEHHE 00bEMOB
tena. OTHOILIEHUE 1oJI0OHBIX Tel. ['eomMeTpuyecKuii cMbICT
00BEMOB MOT00HBIX ornpeAenuTens 3-ro nopsjaka.
Tem»
196- | IIpaktuueckoe 3anstue | OOBeMbI MUPaMUIbI M KOHYca. O0BbeM mapa.
197 | Ne54: [Inomaay moBepXHOCTEN TEII.
«O0BEMBI U TUIOIAIN
MOBEPXHOCTEH Tem»
198- | Ilpaktuueckoe 3ansTre | KoMOMHANMM reOMeTpUIECKHUX TeIl.
199 | Ne55:
«Kombunanuu
MHOT'OI'PaHHHUKOB U TeJ
BPAIICHUS
200- | IIpakTtuueckoe 3anstne | KoMOWHAIUM reOMETPUYECKUX TEII.
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201

No56:

«KomOnHamu
MHOTOTPaHHUKOB U TEJ
BpaICHUSD)

202- | [Ipaktuyeckoe 3ausitTue | Mcrnonp3oBanue KOMOWHALMN MHOTOIPAaHHHKOB
203 | No57: U TeJl BPAIllEHUs B IPAKTUKO-OPHUEHTUPOBAHHBIX
«["'eomeTpuueckue 3ajayax.
KOMOMHAIINY Ha
MIPAKTHKE)
204- | IIpaktuueckoe 3ansTHe | OOBEMBI U IJIOIMIAIAN TIOBEPXHOCTH
205 | Ne58: MHOTOTPaHHHUKOB U TEJI BPAIICHUSI.
«Pemenue 3anay.
MHOrorpaHHuKH U Tea
BPALLCHUS
206- | KontponpHas pabora
207 | NeS
Pa3gen 8. IlepBoodpa3nas pyHKIMH, ee IPUMEHEHHe
208- | IlepBooOpa3zHas 3aaya 0 BOCCTAaHOBJIEHUH 3aKOHA JBUKEHHUS 110
209 | ¢yskuuu. [TpaBuna U3BECTHOM ckopocTu. [ToHsTHE NHTErpUpOBaHUsL.
HaXOK/ICHHSI O3HaKOMIICHHE C TIOHSATHEM HHTErpaia u
NepBOOOPA3HBIX nepBooOpasHoil g pynkumu y=f(x). Pemenune
3aJa4q Ha CBS3b MEPBOOOPA3HON 1 ee
MIPOU3BO/IHOM, BBIYHMCICHHE TIEPBOOOPA3HON 1JIst
nanHo# ¢yHkuuu. Tabmuia popmyn st OK-01. OK-
HaXO0XXJeHUs nepBooOpa3HbIx. Mzyuenue 02 OI,{-OS
MIPaBHJIA BEIYMCIICHUS IEPBOOOPA3HON. OK,-O 4 OK'-
210- | IIpaktuueckoe 3aHsATHE | 3aMauu, MPUBOIAIINE K TOHATHIO 05 OI1<-06
211 | Ne59: OTIPEIENIEHHOTO UHTETpaia — O BEIYHUCICHUT OK-b? K 5’ 1
«[Tnomanp TUTOIIAI KPUBOJIMHEWHON Tpanemuu, o ’ '
KPUBOJIMHEWHON nepemMenieHny Touku. [lonaTue onpenenéHHoro
Tpaneunn. Popmyna uHTerpaia. 'eomerpuyeckuii u Gu3nuecKuit
Herorona —JleitOnumna» | cmbici onpezencHHOro uarerpaita. @opmyina
Herotona— Jleiibnuna.
212- | Ilousarue 06 ['eomeTpryecKkuii CMBICIT OIIPEIEIIEHHOTO
213 | ompeneneHHOM WHTErpaa.
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HHTErpajI€ KakK

TUTOIIA T
KpUBOJMHEUHOU
Tpaneuuu
214- | [IpakTtuyeckoe 3ausATHE | ['€OMETPHUCCKUIT CMBICI OIPEICICHHOIO
215 | Ne60: unTerpaia. @opmyna HeroTona - Jlelioauna.
«OnpeneneHHbIi Pemenue 3a1a4y Ha IpUMEHEHHE UHTETpaa Jyis
UHTErpaj B KU3HU» BBIUUCIICHUS (PU3MYESCKHUX BEIMYUH U TUIOINAICH.
216- | Ilpaktuueckoe 3ausitue | IlepBooOpasnas ¢pyHkuuu. [Ipasuia
217 | Ne61: Hax0oX/1eHus nepBooOpasHbIX. Ee npuMenenue.
«Pemenue 3agau.
[TepBooOpa3zHas
byHKIUY, e
IPUMEHEHHE)
218- | KonrpomnbHas padboTa
219 | Ne6
Pa3znen 9. Crenenu u kopHu. Ctenennas GpyHkuus
220- | CrenenHas QyHKIHS, [TonsaTHe KOpHs n-0if CTENEeHU U3
221 | ee cBoiicTBa neficTBHTENBHOTO urcaa. OYHKIHH y= N VX HX
cBoiicTBa U rpaduku. CBolcTBa KOpHA N-01
CTEICHHU.
222- | Ilpaktuueckoe 3ansatue | [ToHsATHE KOPHS N-Oif CTETICHH M3
223 | Ne62: neficTBHTENBHOTO urcaa. OYHKIHE y= N VX HX
«CrenenHas QyHKuus, | cBolicTBa U rpaduku. CBONHCTBA KOPHS N-0if
€€ CBOMCTBa» CTEIICHHU. OK-01, OK-
224- | Ilpaktuyeckoe 3ausitie | [IpeoOpa3oBaHue UppaAIMOHATBHBIX BRIPAKSHUH. 02, OK-03,
225 | Ne63: OK-04, OK-
«[IpeobpazoBanne 05, OK-07
BBIpQXEHUI C KOPHAMHU
N-0i1 CTENEHN
226- | [Ipaktuyeckoe 3ausitue | IIpeoOpa3oBaHue UppanMOHAILHBIX BRIPAXKEHUH.
227 | Neb64:

«IIpeobpazoBanue
BBIPA)KEHU C KOPHSAMHU
N-0#1 CTENIEHn»
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228-

CBoiicTBa CTEIIEHH C

ITonsaTHe CTEIEHH C TFOOBIM panirnoOHaJIbHBIM

229 | pauMOHAJIbHBIM U nokasaresneM. CreneHHble pyHKIMH, UX
JEeHCTBUTEIIbHBIM CBOWCTBA U IrpaduKu.
MIOKA3aTeISIMH
230- | IIpaktuueckoe 3aHsTHE | PaBHOCHIIBHOCTD HPPAIIMOHAIBHBIX YPABHCHUH U
231 | Neb65: HepaBeHCTB. MeToipl ux penieHus. Pemenue
«Pemenne UppalMoOHAIBbHBIX YPAaBHEHUH U HEPABEHCTB.
UPPaLMOHAIBHBIX
YpaBHEHUH U
HEpPaBEHCTB»
232- | IlpakTuyeckoe 3aHsATHE | PaBHOCHIBHOCTD HPPAIMOHAIBHBIX YPABHEHHN U
233 | Ne66: HepaBeHCTB. MeTobl ux pemenus. Pemenne
«Pemenue UppaloOHaAIbHBIX YPaBHEHUH U HEPABEHCTB.
MpPPalMOHAIBHBIX
ypaBHEHUH U
HEPaBEHCTBY
234- | CreneHH U KOPHH. OnpeneneHne CTEIICHHON QYHKIINH.
235 | CreneHHas QyHKIHS Hcnonp30BaHne ee CBOWCTB NP PELICHUN
YpPaBHEHUI U HEPABEHCTB.
236- | KonrponbHas padboTa
237 | N7
Pa3gen 10. [Toka3aTenbHas pyHKIMA
238- | IlokasaTenpHast CreneHb ¢ MPOU3BOJIBHBIM JI€HCTBUTENIbHBIM
239 | dyukuws, ee cBoiicTBa | mokaszarenem. OnpeelieHne MOKa3aTenbHOI
(GyHKIIMY, ee cBOMCTBA U IpauK. 3HAKOMCTBO C
MIPUMEHEHHEM NOKa3aTelbHON (PyHKIUH.
Penrenune mokazaTenbHBIX YpaBHEHHHA OK-01. OK-
(GYHKIMOHATIBHO-TPAPHUECKUM METOJIOM. 02 OI'<-03
240- | Tloka3aTesnpHast CreneHb ¢ MPOU3BOJIBHBIM JCHCTBUTEIEHBIM OK,-O 4 OK’-
241 | dyukuws, ee cBoiicTBa | mokaszarenem. OnpeielieHue MOKa3aTeIbHOI 05 OI,<-07
(GyHKIIMY, ee cBOMCTBA U rpaduK. 3HAKOMCTBO ¢ ’
MIPUMEHEHHEM NOKa3aTeIbHON (PYyHKIUH.
Pemrenune mokazaTenbHBIX YpaBHEHHHA
(YHKIMOHATIBHO-TPAPHUECKUM METOJIOM.
242- | [IpakTuyeckoe 3ausTHe | Perienue moka3aTenbHBIX ypaBHEHUN METOJIOM
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243 | Ne67: ypaBHUBAHMUsI TTOKa3aTeNield, METOJIOM BBEICHUS
«Pemenne HOBOH MepeMeHHOM, (YHKIIMOHATBHO-
II0Ka3aTeIbHbIX rpapudeckuM MetonoM. Perienue
ypaBHEHUU U MOKa3aTeJIbHBIX HEPABEHCTB.

HEpPaBEHCTB)»

244- | IIpaktudeckoe 3aHsTue | PerieHue noka3aTeabHBIX YPaBHEHUH METOIOM

245 | Ne68: ypaBHUBAHMUsI TTOKa3aTeNIeld, METOJIOM BBEICHUS
«Pemenne HOBOH MepeMeHHOM, (yHKIIMOHATBHO-
MOKa3aTeNbHBIX rpapudeckuM MetonoM. Perienue
YpaBHEHUH U MOKa3aTeIbHBIX HEPABEHCTB.

HEPaBEHCTBY»

246- | IIpaktuueckoe 3ansTue | PerieHue noka3zaTeabHBIX YPaBHEHUH METOIOM

247 | Ne69: ypaBHUBAHUsI IOKa3aTeiel, METOJOM BBEJICHUS
«Pemenne HOBOH TMepeMeHHOM, (yHKIIMOHATBHO-
MIOKa3aTeIbHbIX rpadudeckuM MetooM. Perienue
YpaBHEHHI U MOKa3aTeIbHBIX HEPABEHCTB.

HEpPaBEHCTB)»

248- | IIpaktuueckoe 3ansTue | PerieHue mokazaTeabHBIX YPaBHEHUH METOIOM

249 | Ne70: ypaBHUBaHMS ITOKa3aTesed, METOI0M BBEICHUS
«Pemenne HOBOM MepeMEeHHOM, PYHKIIMOHAIBHO-
MIOKa3aTeNbHbBIX rpadudeckuM MetoioM. Perienue
ypaBHEHHH U MOKa3aTeIbHBIX HEPABEHCTB.

HEPaBEHCTB)»

250- | Cucrembl Pemenue cuctem rnokasareabHbIX YpaBHEHUH.

251 | moka3aTe’bHBIX
YpaBHEHHI

252- | Cucrembl Pemenue cuctem nokasareabHbIX YpaBHEHUH.

253 | moKa3aTeJIbHBIX
YpaBHEHHI

254- | IlpakTuueckoe 3aHsATHE | PeleHne moka3areabHbIX yPaBHEHUIT METOIOM

255 | Ne71: ypaBHHBaHUS [TOKa3aTeIe 1 METOJI0M BBEJICHUS
«Pemenue 3amay. HOBOH IIepeMeHHOM. Pelllenne rnokasareabHbIX
[TokazarenpHas HEPaBEHCTB.

GyHKLIUS
256- | KonTponbHas pabota
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257 | Ne8
Pasnen 11. Jlorapudmsbl. Jlorapudmuyeckas pyHKuust
258- | Jlorapudm unca. Jlorapudm uncna. JlecATHYHBIN 1 HATYpaTbHbIHI
259 | JlecATUYHBIN U Jorapu@msbl, YUCIIO €.
HaTypaJbHbIN
Jorapu(Msl, YKCIIO €
260- | Jlorapudm uncna. Jlorapudm uncna. JlecATHYHBIN 1 HATYpaIbHbIHI
261 | JlecATUYHBIN U sorapu@msbl, YUCIIO €.
HaTypaJbHbIN
JorapuMsl, YKCIIO €
262- | CpoiictBa norapudmoB. | CpoiictBa jorapudmon. Oneparus
263 | Onepanust norapu()MUpPOBAHUSL.
JorapuGpMUpPOBaHHS
264- | CsoiictBa norapudgmos. | CpoiictBa jorapudpmon. Oneparust
265 | Omepanus Jorapu(MUPOBAHHMS.
J0rapupMUPOBAHHSD)
266- | Cpoiicta norapudmoB. | CpoiictBa gorapudmos. Oneparus
267 | Onepauus norapu(MUpPOBAHMSL.
Jorapu(GMUpPOBaHUS

268- | Jlorapupmuueckas Jlorapudmuueckas GyHKIHS U ee CBOICTBa.

269 | ¢yHKIMS, ee CBOMCTBA

270- | Jlorapupmuyeckas Jlorapudmuueckas GyHKIHS U ee CBOICTBa.

271 | ¢pyHKIHS, ee CBOMCTBA

272- | IIpaktuueckoe 3anstue | [loHsATHE TOrapuMUYECKOTO ypaBHEHUS.

273 | Ne72: Onepanys noTeHUUpoBaHUs. TpyU OCHOBHBIX
«Pemenue METO/Ia pelIeHus JJorapu(PMUIECKUX YPaBHEHHIA:
norapu(pMUIECKUX (byHKIIMOHATBHO-TpaduuecKuil, METOA
ypaBHEHHI U MOTEHIIMPOBAHHUS, METOJI BBE/ICHUSI HOBOM
HEPABEHCTB) niepeMeHHou. Jlorapudmudeckue HepaBeHCTBA.

274- | IIpaktuueckoe 3anstue | [loHsATHE TOrapuPMUUECKOTO ypaBHEHUS.

275 | Ne73: Onepanus MOTeHIUPOBaHUS. TpH OCHOBHBIX

«Pemenue
norapupMUIECKUX
YpaBHEHUH U
HEPABEHCTBY

METO/Ia peleHus JJorapu(PMUIECKUX YpaBHEHHIA:
(GbyHKIMOHATBHO-TpaduuecKuil, METOA
MIOTEHLIUPOBAHMSI, METOJl BBEICHUSI HOBOM
nepeMeHHou. Jlorapudmudeckue HepaBeHCTBA.

OK-01, OK-
02, OK-03,
OK-04, OK-
05, OK-07,
I1KS.1
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276-

HpaKTI/I‘-IeCKOC 3aHATUC

[TonsiTre morapuMUUECKOro ypaBHEHHUS.

277 | Ne74: Onepanys noTeHIUpoBaHUs. TpHU OCHOBHBIX

«Pemenue METO/1a PeIIeHHS JIOTapHU(PMUUECKIX ypaBHEHUIA:

Jorapu(MUIECKuX (YHKIMOHATBHO-TpaQUUECKUI, METOA

yYpaBHEHUH U MOTEHIIMPOBAHUS, METO/T BBEJICHHUS HOBOU

HEPABEHCTB) nepeMeHHol. JlorapudMuueckrue HepaBeHCTBA.
278- | Ilpaktuyeckoe 3ausitue | [ToHsTHE TOrapu(MUUIECKOTO YPaBHEHHS.
279 | Ne75: Onepanys noTeHIUpoBaHUs. TpHU OCHOBHBIX

«Pemenne METO/1a PeIIeHHS JIOTapHU(PMUIECKIX ypaBHEHUIH:

Jorapu(MuUecKux (GYHKIIMOHATBHO-TPaQHUECKUI, METOA

YpaBHEHHI 1 MOTEHIIMPOBAHUS, METO/T BBEJICHHSI HOBOU

HEPaBEHCTB» nepeMeHHo. JlorapudmMuyeckre HepaBeHCTBA.
280- | Cucremsl AJNTOPUTM PELICHHS] CUCTEMbI YPABHEHUH.
281 | norapupMUYECKHX PaBHOCHIBHOCTB JTIOTapU(MUIECKUX YPABHEHU I

ypaBHEHUH Y HEPaBEHCTB.
282- | Jlorapudwmsl B ipupose | [Ipumenenue norapudma. Jlorapudmudeckast
283 | ¥ TexHHKE crivpaib B npupose. Ee Mmaremarnueckue

CBOMCTBA.
284- | Jlorapudmel B ipupoae | [Ipumenenue norapudma. Jlorapudpmuueckas
285 | ¥ TeXHHKe cnupains B npupoje. Ee matemarnueckue
CBOMCTBA.

286- | IIpaktuueckoe 3ausitue | Jlorapudmuueckas ¢pynkuus. Pemenue
287 | Ne76: MPOCTEHIINX Jorapu(PMUUECKUX YpaBHEHUH.

«Pemenue 3anau.

Jlorapugmsl.

Jlorapugmuueckas

GyHKIUS
288- | KonrponbHas paboTa
289 | Ne9

Pa3znen 12. MHo:kecTBa. DjieMeHTHI Teopuu rpagos

290- | MHoxecTBa ITonsatue muoxectBa. ITogMHOKECTBO. OK-01, OK-
291 Onepanuu ¢ MHOKECTBAMH. 02, OK-03,
292- | Oneparnuu ¢ Onepannu ¢ MHOXXecTBaMHU. Perienne OK-04, OK-
293 | MHOXeCTBaMH MIPUKIIATHBIX 3a7a4. 05, OK-07,
294- | TI'pacsr [Tonstue rpada. Cesa3HbIN Tpad, 1epeBO, MUK I1K5.1
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295 rpad Ha TIOCKOCTH.

296- | I'padsr [Tonstue rpada. Cesa3HbIN Tpad, 1epeBO, MUK

297 rpad Ha TIOCKOCTH.

298- | I[Ipaktuyeckoe 3ansaTve | Onepanuu ¢ MHOXecTBaMu. Onucanue

299 | Ne77: peaIbHBIX CUTyalHui C TOMOIIBIO MHOYKECTB.
«Pemenue 3anau. [Tpumenenue rpadoB K pemeHunto 3a1a4.
Mmuoxectsa, ['pads1 u
UX IPUMEHCHUE

300- | KonrponbHas paboTa

301 | NelO

Pa3gen 13. DiieMeHTbI KOMOMHATOPHUKH, CTATUCTHUKHU U TEOPHH BEPOSITHOCTEI

302- | OcHOBHBIC OHATHUS [TepectaHOBKH, pa3MeIICHUS, COUCTAHHSI.

303 | koMOMHATOPHKH

304- | OcHOBHBIC IOHATHUS [TepectaHOBKH, pa3MEIICHUS, COUCTAHHSI.

305 | koMOMHATOPHKH

306- | CoObITHe, BeposSTHOCTh | COBMECTHBIC U HECOBMECTHBIC COOBITHSI.

307 | coObitusi. Cnoxenue u | TeopeMbl O BEPOSTHOCTH CYMMbI COOBITHIA.
YMHOXEHHE VYcioBHas BEpOATHOCTh. 3aBUCUMBIE U
BEPOATHOCTEN He3aBHCHUMBbIE coObITUS. TeopeMbl 0

BEPOSTHOCTH MIPOU3BEACHUS COOBITHIA.

308- | CoObiTue, BeposiTHOCTh | COBMECTHBIC U HECOBMECTHBIC COOBITHSI.

309 | coObitus. Cnoxenue u | TeopeMbl O BEpOSTHOCTH CYMMBI COOBITHIA. OK-01. OK-
YMHOXEHHE YcioBHas BEpOSTHOCTh. 3aBHCUMBIC U 02 HI,{ 51
BEPOSITHOCTEN He3aBUCUMBbIE cOObITHA. Teopemsl 0 T

BEPOSITHOCTH MPOU3BEICHUS COOBITHIA.

310- | IIpaktuueckoe 3ansTHEe | OTHOCHTENBHAS YACTOTA COOBITHSI, CBOMCTBO €€

311 | Ne78: ycTonunBocTU. CTaTUCTUYECKOE ONPEEIICHNE
«BeposaTHocTh B BeposTHOCTH. OT[eHKa BEPOSTHOCTH COOBITHSI.
npodeccruoHaIbHBIX
3a7ayax»

312- | JduckperHas cny4aiiHast | Buasl ciryuaitHbix BennunH. OnpeaeneHue

313 | BenmumHa, 3aKOH €€ JTUCKPETHOM CITydyallHOM BEIMUYMHBI. 3aKOH

pacripenenenus

pacrpeneeHust JTUCKPETHOU CIIy4aliHOU
BEJIMYUHBI. E€ 4iCIIOBbIE XapaKTEPUCTUKH
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314-

JuckpeTHas ciydyaiiHas

Bupl cnydaitneix BenuuuH. OnpeaeneHue

315 | BenuumHA, 3aKOH ee JUCKPETHOM CITy4alfHOM BEJIMYMHBI. 3aKOH
pacnpeneneHust pacmpeneeHus JUCKPETHON CITydaiiHOW
BeNMYMHBI. Ee YMCIIOBBIE XapaKTEPUCTUKH
316- | 3agaun Bapuauunonnsiii psia. [lomuron gyactor u
317 | MaTeMaTH4ECKOi ructorpaMma. CTaTHCTUUECKHE XapaKTePUCTHKH
CTaTHCTUKHU psia HaOMIOIaeMbIX JAHHBIX.

318- | BeposaTHOCTH B [lepBuunast 00pabOTKa CTATUCTHYECKUX TAaHHBIX.
319 | npodeccnoHaNbHBIX I'padmueckoe nx npencrasienue. Haxoxaenne
3amagax CPeIHHX XapaKTEPUCTHK, HAOIIOJaeMbIX

JTAHHBIX.

320- | IIpaktuueckoe 3anstue | [lepBuunas 0OpabOTKa CTATUCTHYCCKUX AHHBIX.
321 | Ne79: I'paduueckoe ux nmpeacrapinenune. Haxoxnenue
«BeposTHocTb B CPeIHHX XapaKTEPUCTHK, HAOIIOJaeMbIX

po¢eCCUOHAIBHBIX JTAHHBIX.
3a7agax»
322- | [Ipaktuyeckoe 3ausTHE | DaeMeHThl KoMOuHaTopuku. CoObITHE,
323 | Ne8O: BEPOSITHOCTH COOBITHS. CIIOKEHUE M YMHO)KEHUE
«Pemenue 3amay. BEPOSITHOCTEH.
OeMeHThI
KOMOMHATOPUKH,
CTaTUCTHKH ¥ TEOPUHU
BEPOSTHOCTEN
324- | KonrpoiibHas pabora
325 | Nell
Pa3gen 14. YpaBHeHusi 1 HepaBeHCTBa
326- | PaBHOCHJIBHOCTH PaBHOCHIIBHOCTD ypaBHEHU U HEPABEHCTB.
327 | ypaBHEHHH U Omnpenenenns. OCHOBHBIE TEOPEMBI

HepaBeHcTB. O0miue
METO/bI peIIeHUs

PaBHOCHJILHBIX MEPEX0/IaX B YPABHCHUSIX U
HepaBeHcTBax. OOIME METOABI PELICHUS
ypaBHEHUI: TIepeXxo] OT paBeHCTBA QYHKITUH K
PaBEHCTBY apTyMEHTOB JJISI MOHOTOHHBIX
GyHKIUH, METO/I pa3IoKEHUsT Ha MHOXKHTEIH,
METO/T BBEJICHUSI HOBOW NIEPEMEHHOM,
(bYHKIMOHATBLHO-TpapUUECKHI METOSI.

OK-01, OK-
02, OK-03,
OK-04, OK-
05, OK-06,
OK-07, I1K.5.1
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328-

PaBHOCHIIBHOCTE

PaBHOCUIIBHOCTH YpaBHEHUII U HEPABEHCTB.

329 | ypaBHEHHUH H Omnpenenenns. OCHOBHBIE TEOPEMBI
HepaBeHCTB. O0mue PaBHOCWIIBHBIX IIEPEX0/1aX B YPAaBHEHUAX U
METOBI peIIeHUs HepaBeHCTBax. OOIIMEe METOIbI PEILICHHS

YPaBHEHHIA: TIEPEeX01 OT paBeHCTBA (DYHKIUH K
PaBEHCTBY apryMEHTOB I MOHOTOHHBIX
(bYHKIMIA, METO/] pa3JIOKeHNST HA MHOXKUTEIIH,
METOJ BBEJICHUSI HOBOM IIEPEMEHHOM,
(YHKIIMOHABHO-Tpa®UUECKUI METOI.

330- | 'padpuueckuit MeTox OO61re METOIBI PEIICHUsT HEPABEHCTB: MEePEX0/T
331 | pemieHus ypaBHEHUIA, OT CpPaBHEHHUS 3HAYCHUH (PYHKIMI K CPABHEHHIO
HEpPaBEHCTB 3HAYCHUH apryMEHTOB JUISl MOHOTOHHBIX
(bYHKIMIA, METOT UHTEPBAJIOB, (YHKINOHAIBHO-

rpaduueckuii meron. ['paduueckuit meron
peLIeHus] YpaBHEHUH U HEPABEHCTB.

332- | I'padpuueckuit MeTos OO01mue MeToBl PeIeHUsT HEPAaBEHCTB: TIEPEX0/T
333 | pemieHus ypaBHEHUIA, OT CpaBHEHMS 3HAYCHUI QYHKINI K CPABHEHUIO
HEpPaBEHCTB 3HaYeHUH apryMEHTOB JUISI MOHOTOHHBIX
(GyHKIMH, METOA MHTEPBAJIOB, (PYyHKIIMOHAIBHO-

rpaduueckuit meton. I'paduuecknii MeTos
peleHys ypaBHEHHI U HEPaBEHCTB.

334- | YpaBHeHwus u Onpenenenue moayis. PackpeiTre Moyis o

335 | HepaBeHCTBA C omnpenenenuto. [Ipocreifine ypaBHeHus U
MOTyJIeM HEpaBEHCTBA ¢ MoAayseM. [I[pumenenune

PaBHOCHIIBHBIX MIEPEXOI0B B OIPE/IeIEHHBIX
TUIAaX YPaBHEHUI U HEPABEHCTB C MOYJIEM.

336- | I[Ipaktuueckoe 3ansatue | OnpeneneHne MOAYIs. PackpeITre MOIYJIS O

337 | Ne81: onpeaenenuto. [Ipocreiime ypaBHeHUS U
«YpaBHEHUS U HEpaBEHCTBA ¢ MoAyseM. [I[pumenenune
HEPaBEHCTBA C PaBHOCHJIBHBIX IIEPEXO0/I0B B OIPEIEIEHHBIX
MOJTYJIEM» TUNAX YPAaBHEHUI M HEPABEHCTB C MOIYJIEM.

338- | [Ipaktuueckoe 3aHsTUEe | PerneHune TEKCTOBBIX 3a/1a4 MPOPECCHOHATHLHOTO

339 | NeB2: COZIePIKaHHSI.

«CocraBiieHue U
perieHue
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poheCCHOHATLHBIX
3aj1a4 C MOMOIIBIO

YpaBHEHUID)
340 | YpaBHeHus u Onpenenenne Moayis. PackpeiTre MOAyIIs 1O 1
HEPaBEHCTBA C onpeaenenuto. [Ipocreiiue ypaBHeHUS U
MOJTyJIEM HepaBeHCTBa ¢ MojyJieM. [Ipumenenue
PaBHOCHUJIBHBIX IIEPEXOJI0B B OIIPEICICHHBIX
TUTIAX YPAaBHEHUN U HEPABEHCTB C MOJYJIEM.
IIpome:kyTouHasi arTecTanus (IK3aMeH) 6
Bcero 346
JI — nexknus I13 — nmpakTHyecKoe 3aHsATHE
Vp — ypok CP — camocrosiTenbpHas pabota
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YcnoBus peaausanuy IporpaMMbl yUeOHOM TUCIUTITUHBI

Peanuzanus nporpammsl npeaMeTa TpeOyeT Haauuus yueOHOro kabnHera
«MartemaTnka, MaTEMaTHYeCKHe TUCHHIIHHBD)
- TI0Ca/I0YHBIE MECTa MO KOJIMYECTBY 00yUJaIOMIMXCS (CTOIBI, CTYJIIbS)
- pabouee MecTo mpernoaaBares (CTOJ, CTy)
-~ KOMIIBIOTEp C MPOTrPaMMHBIM 00ECIIEYCHHUEM JIJIsl TIPEToAaBaTes (CUCTEMHBIN 070K, MOHUTOD,
KJIaBUATYypa, MbIIIIb)
- TpHUHTEP
- DJKpaH
—  MYJIbTUMEIUNHBIN IIPOEKTOP
- KJIacCHasl JI0CKa
- JIOCKa MarHUTHAas
- mkad g XpaHeHus: y4eOHbIX TOCOOui
- KOMIUICKTBI y9eOHO-HATIISAHBIX IIOCOOUH
—  KOMIUIEKTHI JUJIaKTHUECKUX Pa3IaTOYHBIX MaTepUAJIOB
- JIOCKa MHTEPaKTUBHAs
— KOMIUIEKT YePTEKHBIX HHCTPYMEHTOB JIs YePUCHHSI HA JOCKE
- MOJIETH MPOCTPAHCTBEHHBIX TEJ K KOHCTPYKTOPHI T€OMETPUIECCKUX (QUTYP.
—  KaJIbKYJISATOPBI — 25 WIT.
Marepuanasl YMK:
B coctraB yueGHO-MeTOIMYECKOTO OOECIeYeH sl MporpaMMbl 00I1e00pa3oBaTeIbHON yueOHOH
JTUCITUTUINHBI « MaTteMaTukay BXOJIAT:
- HarIsAHble MOCOOUSt (KOMIUIEKThI — y4eOHBIX TaOJIMIl, CTEHJOB, CXEM, IJIAKaTOB, MOPTPETOB
BBIJIAFONINXCS] YICHBIX MAaTEMATHKOB | JIp.);
- JIUJAKTUYECKHe MaTepHaibl (3aJaHus JIs KOHTPOJBHBIX padoT, JJIs Pa3HBIX BUIOB OICHOYHBIX
CPEICTB, 9K3aMeHa U JIp.);
- TEXHHYECKHE CpeJCTBa OOy4eHHs (NIEPCOHAIBHBIN KOMITBIOTEpP C JUIICH3UOHHBIM IPOTPAMMHBIM
obecrnieueHreM; MyJIbTUMEINIHBIA IPOEKTOP; MHTEPAKTUBHAS TOCKA, BHIXOJ] B IOKATHHYIO CETh);
- KOHTPOJIBHO-OIIEHOYHBIE CPE/ICTBA;
-METOJIUYECKHE PEKOMEHIAINH /711 O0YJaIOIUXCs M0 HAMPaBICHUSIM 00pa30BaTeIbHON 1eITeNbHOCTH;
- ¢ poBbIe 00pa30BaTEILHBIE PECYPCHI;
- UHCTPYKIIMH IO OXpaHe TPy/ia U TEXHHUKE OE30MacCHOCTH.
TexHuueckue cpeacTBa 00y4eHHs:
II9BM:
- DualCore Intel Core i3, 3200 MHz/RAM-2Gb/HDD-1Th/DVD-RW/ GeForce GTS 450
1024Mb/mounTopViewSonic VA2232 Series 22" LCD (1 xowmrur.)
- TexHuueckHe yCJTOBHS pPeaTu3aliu NPOrpaMMbI:
- - KOMMYHHKAIHOHHbIE CpPeACTBA: JJIEKTPOHHAs rmourta Materova.nata@yandex.ru, BUICOCBA3b
Sunexc Tenemoct, Discord, connanbubie rpymnmsl Viber, WhatsApp, VK;

- - oOpaszoBarteabHble miaatdopmbl: [Opaiit [Pexxum mocryma https://urait.ru], Book [Pexwm
nocryma https://www.book.ru/]
- - cucreMa ynpasJienus ooyuennem: Moodle [Pesxxum qoctyma https://sdo.nkit89.ru/my/]
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HNudopmaunonHoe odecrnieyenune
Ilepeyenb  pekoMeHAYeMbIX  Y4eOHBIX, JIEKTPOHHBIX  00pa30BaTeJbHBIX W
HH(OPMAIMOHHBIX PECyPCcOB
HNHTepHeT-pecypcoB, 10NOJIHUTEIbHON JIUTEPATYPbI
OcHOBHbBIE TeYATHbIE U3IAHUS

1. Maremaruka: yueOHuk/ bammakoB M.U.- 2-e uza., crep. - M: KHOPYC, 2019.
(Cpennee npodeccronanbHOE 00pa3oBaHUC)

2. Maremaruka: anreOpa U Hayajga MaTeMaTH4YECKOro aHaiIM3a, reoMeTpus. Anredpa u
Hadaja MaTeMaTtuueckoro ananuza. 10-11 xmacc. Amumos 1. A., Komarua FO.M., TkaueBa M.B.
u apyrue. - M: Ilpocsemenue, 2022.

3. Maremaruka: anredpa U Hayalla MaTeMaTHYECKOro aHajau3a, reomerpus. ['eomerpus.
10-11 macc. Aranacsu JI.C., byry3oB B.®., Kagomues C.b. u apyrue. - M: Ilpocsemienue,
2022.

4.  Maremaruka: anreOpa U Hadajla MaTeMaTUYECKOTO aHaIM3a, TeoMeTpus. Anredpa u
Hayaja MaTeMaTuueckoro aHanusa (B 2 yactsax). 10 kiacc. Yacts 1: Mopakosuu A.I'., CemeHOB
I1.B.; Yactp 2: Mopakosuu A.I'. u npyrue; non pegakuueit Mopakosuua A.I'. - M: Muemo3uHa,
2021.

5.  Maremaruka: anreOpa U Hadajga MaTeMaTHYECKOr0 aHAJIM3a, TeoMeTpus. Anredpa u
Hayaja MaTeMaTHueckoro aHanusa (B 2 yactsax). 11 kimacc. Yactes 1: Mopakosuu A.I'., CemeHOB
I1.B.; Yactp 2: Mopakosuu A.I'. u npyrue; non pegakuueit Mopakosuua A.I'. - M: Muemo3uHa,
2021.

6. Maremaruka: anredpa ¥ Havyajga MaTEMaTHYECKOTO aHAJIN3a, TeoMeTpus. Anredpa u
Havaya MaremMarudeckoro ananusa. 10 knacc. Hukonbsckuii C.M., Ilotamo M K., PemerHukos
H.H. u npyrue. - M: IIpocsemienue, 2021.

7. Maremaruka: anreOpa U Hadajga MaTeMaTHYEeCKOrO aHaln3a, reoMeTpus. Anredpa u
Hadajia MaremMarudeckoro ananmsa. 11 xmacc. Hukonbckuii C.M., IlotamoB M K., PemeTHnkoB
H.H. u npyrue. - M: IIpocsenenue, 2021.

8. Maremaruka: anrebpa W Hayajla MaTE€MaTHYeCKOTO aHAJM3a, TE€OMETPHS.
I'eomerpus.10-11 knacc. Iloropeno A.B. Marematuka: anrebpa ¥ Hayana MaTeMaTHYECKOTO
aHaiuza, reomerpus. ['eomerpus.10-11 knacc. [loropenos A.B. - M: IIpocsemienue, 2019.

9. Maremaruka: anrebpa U Hayalla MaTeMaTHYECKOTO aHaju3a, reomeTpus. ['eomeTpus.
10 knacc. AnexcannpoB A.Jl., Bepuep A.JIL., Pepkux B.U. - M: [Ipocsemenue, 2021.

10. Maremaruka: anreOpa ¥ Hadajga MaTeMaTUYECKOTO aHaln3a, reoMeTpus. ['eomerpusi.
11 xnacc. Anexcanapos A./l., Bepuep A.JL., Peokuk B.U. - M: TIpocsemenue, 2021.

DJIeKTPOHHbIE U3IaHUA
1. Bceepoccuiickue nntepHer-onmummuanel. - URL: https://online-olympiad.ru / (zata
obpamenusi: 12.07.2022). - TekcT: 27eKTPOHHBIH.
2. Enunas xomnekims 1mudpoBsix oOpasoBarenbHbIX pecypcoB. - URL: http://school-
collection.edu.ru / (nara ob6pamienus: 08.07.2022). - TekcT: 37EKTPOHHBIH.
3. Nudopmanmonnas cucrema « EMMHOE OKHO JTOCTYTIa K 00pa30BaTeIbHBIM pecypcamy.
- URL: http://window.edu.ru / (nara oopamenus: 02.07.2022). - TekcT: 3JIeKTPOHHBIH.
4. Hayunas snextponnas 6ubnmoreka (HOB). - URL: http://www.elibrary.ru (mzara
obpamienus: 12.07.2022). - TekcT: 37EKTPOHHBIH.
5. OtkpeiTeiii  KOUTeK. Marematuka. - URL: https://mathematics.ru  / (marta
obpamenusi: 08.06.2022). - TekcT: 37EKTPOHHBIH.
6. IToBropum wmarematuky. - URL: http://www.mathteachers.narod.ru / (mara
obpamenusi: 12.07.2022). - TekcT: 37eKTPOHHBIMH.

55


https://online-olympiad.ru/
http://school-/
http://window.edu.ru/
http://www.elibrary.ru/
https://mathematics.ru/
http://www.mathteachers.narod.ru/

- URL.:

7. CnpaBoyHUK o MaTeMaTUKeE JUISL LIKOJIbHUKOB.
https://www.resolventa.ru/demo/demomath.htm / (mara o6pamenus: 12.07.2022). - Tekcr:
JJIEKTPOHHBIN.

8. Cpenusist MmaTemarnyeckas uatepreT mkona. - URL: http://www.bymath.net / (gara
obpamenusi: 12.07.2022). - TekcT: 3MEKTPOHHBIMH.

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

(mara obpamenus: 02.07.2022). - TeKCT: 3JIeKTPOHHBIH.
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y4eOHON JUCITUTIITMHBI.

KoHTpoJb 1 o1leHKa pe3yJIbTATOB OCBOCHHS YUeOHOM IMCIUIINHBI

KoHTpo:1b 1 o11eHKa pe3ynbTaToB OCBOEHUS YUEOHOM AUCLUIIIIMHBI IPOBOAUTCS B PaMKaX TEKYIIEH U IPOMEKYTOUHOM aTTECTAlUH.
Texymias aTrectanus IpOBOJUTCS HA YUEOHBIX 3aHATUSAX B COOTBETCTBUU C TEMAaTHUYECKUM IJIAHOM M TEXHOJOTHUYECKUMU KapTaMU 3aHATHH.
[TpomexxyTouHasi aTTecTalysl MPOBOIUTCS C IEJIbI0O KOHTPOJISI OCBOCHHSA OOYYAIOIIUMUCS 3aIUIAHUPOBAHHBIX PE3yJIbTATOB OCBOCHUS

ITopsnok npoBeneHus TEKYLIEN U IPOMEKYTOYHOM aTTECTALlUK OIIPENEIIAETCA OLIEHOYHBIMU CPEICTBAMMU.

Oomasi/mpogeccuoHaIbHasK
KOMIIEeTeHIHA

Pazgen/Tema

Tun oueHoOYHBIX MepONPUATHSA

OK 01 Beibupars cnocoObl
pereHus 3a1a4y
npohecCHOHATEHON
JEeATEILHOCTH
NPUMEHHUTEIBHO

K Pa3JIM4YHBIM KOHTEKCTaM

P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6
P 3, Temsr 3.1, 3.2, 3.3, 3.4, 3.5 [1-o/c, 3.6
P 5, Temu 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, 5.7 Il-o/c, 5.8, 5.9, 5.10,
5.11

P 6, Temnr 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, Tems 7.1,7.2,7.3, 74,75, 7.6, 7.7 IT-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, Temrr 8.1, 8.2, 8.3, 8.4, 8.5 I1-o/c, 8.6

P9, Temsr 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 TI-o/c, 11.7

P 12, Temsr 12.1, 12.2, 12.3 T1-o0/c, 12.4, 12.5, 12.6 IT-o/c, 12.7
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 IT-o/c, 13.6

TectupoBanue

VYeTHbI onpoc

MaremaTuyecKui JUKTaHT

WunuBuayansHas camocTosTenbHas padora
[IpencraBnenue pe3ynbTaToOB  MPAKTHUYECKHUX
pabot

3aiuTa TBOPUYECKHUX paboT

KonTtponbHas pabora
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OK 02 Hcnons3oBath
COBpPEMEHHEBIE cpencTaa
HIOHCKa, aHanm3a u
UHTEPIPETaLUH

uH(pOpMaIuy, u
UH(OpPMAIMOHHBIE
TEXHOJIOTUH ISl BBITIOJIHCHUSI
3a71a4  TPpoeCcCHOHATBHON
JeATEIBHOCTH

P1,Temal.1,1.2, 1.311-0/c,1.4,1.5,1.6

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

P 4, Temum 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 T1-o/c, 4.8, 4.9, 4.10,
411

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

P 8, Temr1 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 I1-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
P 12, Temsr 12.1, 12.2, 12.3, 12.4, 12.5 IT-o/c, 12.6

TectupoBanue

VYeTHBII onpoc

Marematnuyecknii JUKTAHT

NunuBuayanpHas caMmocTosATeNbHAs paboTa
[IpencraBnenue pe3yibTaTOB  MPAKTHUYECKHUX
pabot

3amuTa TBOPYECKHX paboT

Kontponbnas pabora

OK 03 [IImanupoBaTb U
pearn30BbIBaTh COOCTBEHHOE

npodeccroHabHOE "
JMYHOCTHOE pas3BUTHE,
PEIIPUHUMATETBCKYIO
JCITEIBbHOCTD B
npodeccroHaIbHON  cdepe,
UCTIONIB30BaTh  3HAHUS 10
(¢buHAHCOBOW TPaMOTHOCTH B
PA3INYHBIX KN3HCHHBIX
CUTYAIIHSIX

P1,Temall,1.2,1.31I-0/c,1.4,15,1.6
P2, Temn1 2.1, 2.2, 2.3, 2.4, 2.5 I1-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4
P 4, Temr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9, 4.10,
411

P 5, Temsr 5.1, 5.2,5.3,5.4,55, 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 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, Temer 7.1,7.2,7.3,7.4, 7.5 I1-0/c, 7.6

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

P9, Temn1 9.1, 9.2,9.3,9.4

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6 I1-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-o/c, 12.6

TectupoBanue

YeTHBIT onpoc

MaremaTndeckuii TUKTAHT

NunuBuayanpHas caMocTosTenbHas paboTa
IIpencraBnenue pe3yiabTaTOB  MPAKTHUYECKHUX
pabot

3amuTa TBOPUYECKHUX paboT

KonTposabnas pabota
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OK 04 D¢ dexTrBHO
B3aMMO/ICHCTBOBATh Hu
paboTaTh B KOJUICKTHUBE |
KOMaH/Ie

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 [1-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 I1-0o/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,
411

P 5, Temn 5.1, 5.2, 5.3, 5.4, 55, 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,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, 85

P9, Temr1 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-o/c, 11.4, 11.5, 11.6 IT-o/c, 11.7
P12, Temnr 12.1, 12.2, 12.3, 12.4, 12.5 IT-o/c, 12.6

TectupoBanue

VYeTHBII onpoc

Marematnuyecknii JUKTAHT
WHnuBuayansHas camocTosiTeNnbHas padora
[IpencraBnenue pe3ynbTaToOB
pabot

3ammTa TBOpUECKUX paboT
Kontponbnas pabora

IPAaKTUYECKUX

OK 05 OcymiecTBIsTh
YCTHYIO H  IHUCHMEHHYIO
KOMMYHHUKAITHIO Ha
rOCyJapCTBEHHOM S3bIKE
Poccuiickoit  ®eneparuu ¢
y4eToM ocoOeHHOCTeH
COLMAIIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

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

P 4, Temur 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 T1-o/c, 4.8, 4.9, 4.10,
411

P 5, Temr 5.1, 5.2, 5.3, 54,55, 5.6, 5.7, 5.8, 5.9, 5.10 II-o/c,
5.11

P 6, Temsr 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, Temer 7.1,7.2,7.3,7.4, 7.5 I1-0/c, 7.6

P 8, Temr1 8.1, 8.2, 8.3,8.4,85

P9, Temn1 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 I1-0/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

VYeTHBII onpoc

MaremaTudeckuii TUKTAHT
NunuBuayanpHas caMocTosTenbHas paboTa
IIpencraBnenue pe3ynbTaTOB
pabot

3amuTa TBOpUYECKHUX paboT
KonTposnbnas pabota

IMPAKTUYCCKUX
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OK 06 [MposBsite | P 1, Tema 1.1, 1.2, 1.3 TT-0/c, 1.4, 1.5, 1.6 TectupoBanue

rpaXKIaHCKO- P 4, Temur 4.1, 4.2, 4.3, 4.4, 45, 4.6, 4.7 TT-o/c, 4.8, 4.9, 4.10, | VYcrHbIii onpoc

MaTpUOTHYECKy0 — mo3uimio, |4.11 MaTteMaTHYEeCKHI TUKTAHT
JIEMOHCTPUPOBATH P 5, Temsr 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, 5.7, 5.8, 5.9, 5.10 I1-o/c, | WunuBuayanpHas caMOCTOsTEbHAS paboTa
OCO3HaHHOE TMoBeneHue Ha | 5.11 [IpencraBnenue pe3ynbTaTOB — MPAKTHYECKUX
OCHOBE TpamuuuoHHelx | 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 | pabGor

00IIEYEI0BEYECKUX IT-o/c, 6.11, 6.12, 6.13, 6.14, 6.15, 6.16, 6.17 3amuTa TBOPYECKHX paboT

neHHocreii, B ToM umciae ¢ | P7, Temn 7.1,7.2,7.3,7.4,7.5I1-0/c, 7.6 3amuTa HHIUBUIYATBHBIX TIPOEKTOB
y4EeTOM rapmonmsanmu | P 12, Temsr 12.1, 12.2, 12.3, 12.4, 12.5 T1-o/c, 12.6 KonTponpHas pabora

MEKHAIlMOHAIBHBIX u

MEKPEITUTHO3HBIX

OTHOIIIECHHH, MIPUMCHSITh

CTaHJAPTHI

AHTHKOPPYIIIHOHHOTO

MOBEIECHUS

OK 07 CopneiictBoBares | P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, 1.6 TectupoBanue

coxpaHeHHr0  okpyxkaromend |P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 T1-o/c, 2.6 VYcerHbI# onpoc

cpensl, pecypcocOepexennto, |P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 MareMaTuuecKkuil TUKTaHT

MIPUMEHSITh 3HAHUSA 00 |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, | NunuBuayaapHas caMOCTOsATEbHAS paboTa
W3MEHEHUN xnmuMara, | 4.11 [IpencraBneHne pe3yibTaTOB  MPAKTHYECKHUX
MPUHLIUIIBI oepexxiuBoro | P 5, Temnr 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, 5.7, 5.8, 5.9, 5.10 [T-o/c, | pabot

NpoOu3BOJACTBa, APdexTuBHO | 5.11 3aiuTa TBOPUYECKUX paboT

efCcCTBOBATh B | 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 | 3amwura HHAUBHUIYATHLHBIX TIPOEKTOB

‘lpe3BLI‘laI>iHBIX CUTYyalliAX

IT-o/c, 6.11, 6.12, 6.13, 6.14, 6.15, 6.16, 6.17

P7, Temm 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, 85

P9, Temr1 9.1, 9.2,9.3,9.4

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6 II-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 IT-o/c, 12.6

KonTtponbHas pabora
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I1K 1.2. BbIIOIHATE pacyeTsl
u KOHCTPYHUPOBaHHE
CTPOUTENIbHBIX KOHCTPYKLUI

P1, Tema 1.3
P2, Tema 2.5
P 3, Tema 3.3
P7 Temrr 7.7, 7.10

TectupoBanue

YcrHbIi onpoc

MaremaTuyecKuid TUKTaHT

WuauBuayanbHas caMoCcTosTenbHas paboTa
[IpencraBnenne pe3yibTaToOB  MPAKTHUYECKHUX
pabot

3amuTa TBOPYECKHX paboT

3aiuTa UHAUBUIYAIbHBIX IPOEKTOB
KonTposnbhas padora

IIK 5.1 CocraBieHue
CBOJHBIX CIHEIU(PUKAIMA U
Ta0JIALL MOTPEOHOCTH B
CTPOUTEITBHBIX u
BCIIOMOTI'aTEJIbHBIX

MarepHaiax u 000py10BaHUH

P 4, Tema 4.7

P 6, Tema 6.10

P 8, Tema 85

P 11, Tema 11.6

P12, Tema 12.2

P 13, Temsr 13.3, 13.6
P 14, Tema 14.5

TectupoBanue

VYeTHbI onpoc

MaremaTuyecKui JUKTaHT

WunuBuayansHas camoctosTenbHas padora
[IpencraBnenne pe3ynbTaToOB  MPAKTHUYECKHUX
pabot

3aiuTa TBOPUYECKUX paboT

3almuTa UHAMBUIyaIbHBIX IPOEKTOB
KonTtponbHas pabora
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