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BBenenue.

PaGouas nporpamma pazpaboTaHa B COOTBETCTBUU C HOPMATUBHBIMH aKTaMH:

- @DenepanbHbIl TOCYJApPCTBEHHBIN 00pa30BaTeNbHBIM CTAaHAAPT CpeAHEro oOmiero oOpa3oBaHHs (YTBEPXKIACHHBIM MPUKA30M
MunuctepcTBa oopazoBanus u Hayku PD ot 17 mas 2012 r. N 413 ¢ mocneayronuMu U3MEHEHUSIMU U JIOTIOJTHCHUSIMU )

- GenepanbHplii 3ak0H «O06 obpazoBanuu B Poccutickoit deneparum» Ne 273 ot 29.12.2012 r, ¢ mocineayOIMMy H3MEHEHUSIMU U
JOTIOJTHEHUSIMU;

- npuka3 MunucrtepctBa npocemieHus Poccuiickoir @epepannu ot 20.05.2020 Ne 254 «O ¢enepanbHOM TmepedHe
y4eOHHUKOB, JIOMYIIEHHBIX K MCIOJIB30BAHUIO TPH peaju3allid HMEIOIIMX TOCYAApCTBEHHYIO AaKKpPEIUTAIUI0 00pa30BaTeIbHBIX
MporpamMM HavaJibHOTO OOIIEro, OCHOBHOTO 0O0IIEro, cpeiHero ooiero oopasopanus» (B pea. mpukasza ot 23.12.2020 Ne 766) — nanee
®denepanbHbIi IepedeHb YYEOHUKOB;

- npuka3 MunucrepcTsa oopazoBanus u Hayku Poccuiickoit @enepanuu ot 09.06.2016 Ne 699 «O0 yTBepKIAeHUU NepeyHs
OpraHu3alMid, OCYHIECTBISIOIIMX BBITYCK Y4EOHBIX MOCOOWU, KOTOpBIE JOMYCKAIOTCA K HCIOJb30BAHUIO MPHU PEATU3ALUU UMEIOIIUX
rOCyJapCTBEHHYIO AaKKPEIUTALUMI0 O0pa3oBaTENbHBIX MPOrPaMM HAdyajJbHOTO OOIIEro, OCHOBHOIO OOIIEro, CpPEJHEro OOIIEero
00pa3oBaHuUs;

- [Tpuka3z MunuctepctBa oopa3zoBanus u Hayku Poccuiickoit @enepanuum ot 23.08.2017 Ne 816 «OO0 yTBEpKI€HUH MOPSAKA
MPUMEHEHUsT OpraHu3alusMU, OCYIIECTBISIOIIUMHU O0pa30BaTENbHYIO JAESTENbHOCTb, 3JEKTPOHHOTO OOYYEHUs, JUCTAHIMOHHBIX
o0pa3oBaTeNbHbIX TEXHOJOTUN MIPHU peaTu3alii 00pa30BaATEIbHBIX TPOTPAMMY;

- Konnenmumst pa3Butusi Marematuueckoro oOpaszoBanusi B Poccuiickoit ®enepanuu, yTBEpKIEHA PACTOPSIKECHUEM
ITpaButensctBa PO ot 24.12.2013 Ne 2506-p;

- Pexomenmanuu mo BHECEHHMIO M3MEHEHUN B OCHOBHBIE 00pa3oBaTEIbHBIC MPOrPaMMbl HAYaJLHOTO 00IIero oOpa3oBaHMs,
OCHOBHOTO 00I1Iero oOpa3oBaHus, CpelHero oomero oopa3zoBanus B cooTBeTcTBUHM ¢ DenepanbabiM 3akoHOM OT 31 mroms 2020 roga Ne
304-d3 «O BHecennn m3meHeHui B denepanbHbiii 3akoH «O0 oOpazoBanum B Poccuiickoit denepanum» 1O BOMPOCaM BOCIUTAHUS
oOyuaromuxcs», mucbMo Jlemapramenta oopaszoBanus Bosorozackoit odmactu ot 23.08.2021 Ne ux.20-8101/21.

- OOIT COO «MAQOY Kuumenrcko-I'oponenkas cpeansis mkoyia» (mporokos Ne 1 ot 31.08.2021 r), yrBepkaeHHasi IPUKA30M JUPEKTOPa
ot 31.08.2021 Ne 195

- «ITonoxxenue o paboueit mporpamme yueoHoro npeamera, kypca, aucuuminabl MAOY «Kuumenrcko-I"opoaenkas cpeatss
IKoJa»(mpoToko neacorera oT 29.12.2018 r Ned, yTBepxkaeHo npuka3zom aupekropa ot 29.12.2018 r Ne 332)



[Iporpamma mo mpeametry «Marematuka» pa3paboTaHa Ha OCHOBE NMPUMEPHON OCHOBHOM 00pa3oBaTeNbHON MPOrPaMMBI CPEIHETO
oO1mero oopa3oBaHusi, 0I00peHa pernieHneM (ereparbHOro yaeOHO-METOIUIECKOTO 00bEIMHEHUS TI0 001IeMy 00pa30BaHUIO (IIPOTOKOJ
ot 28.06.2016 1. Ne 2/16-3)

YMK

- «Anre0Opa m Hadayla MaTEMaTHIECKOTO aHam3a, reomeTpus — 10», « AnreOpa u Hayalla MaTEMaTHIECKOTO aHAJIN3a, TEOMETPHS
11» /FO.M. Konsirun, M. B. TkaueBa, H.E. ®enoposa, M.I. [llaGynun. u ap.- M.: IIpocsemenue, 2019r.
- Aunre6pa v Havana MareMaruueckoro a”aimza. CoopHuk paboumnx nmporpamm 10-11 kimaccel: mocoOue s yuutenel oomeoopa3oBar.
yupexaenuit / (coctaBurens T.A. Bypmucrposa). — M.: [Ipocsemienne, 2016.

- Nzyuenue anre6pbl 1 HAYaI MAaTEMATUYECKOTO aHAIU3a B 10 Kiacce. Kaura juts yanrensa. @edoposa H.E., Tkauesa M.B.
- MzyueHue anreOpbl 1 HaYaJl MaTeMaTHYECKOTO aHaIn3a B 11 kiacce. Kaura s yuurensa. @edoposa H.E., Tkauesa M.B.

- «["'eometpusi: 10-11 ki.» / JI.C.Aranacsn, B.®.byry3os, C.b.Kanomues u ap. — M.: [Ipoceemenue, 2019 ¢

- 'eomerpusi. Coopuuk padoumnx nporpamm 10-11 kmaccel: mocobue st yuuTenei o0iieodpa3oBar. yupexaeHuii / (coctaButenb T.A.

Bypmuctposa). — M.: [Ipocsemienue, 2015.

- TeomeTtpusi. 10-11 k1accsl. Iloypounsie pa3paboTku kK yuebHuky AtanacsHa. CaakaH C.M., Bymysoe B.®. [Ipocsemienne, 2017.

. [Tonoxxenue o paboueit mporpamme yueoHOro mpeamera, Kypca, AMCuIinabl (moayisi) MAOY «KuumeHnrcko-
['opoxenkas cpenHss NIKOIa».

YUeOHO-MemooudecKkou 0OKymenmauuei:

- [Ipumepnass ocHOBHasi oOpa3zoBaTeNbHasl MporpaMma CpeaHero olIiero odpa3oBaHus, 0J00peHa pelieHneM ¢eaepaabHOro y4eOHO-METOANYECKOro
o0beauHeHus 1Mo oomeMy oopazoBanuto (MpotTokod ot 28.06.2016 t. Ne 2/16-3)— nanee [I0OOI1 COOQ;

- [IpumepHas mporpamMMa BOCIUTaHMs, 0JJ0OpEeHa pelieHneM (enepaabHOro y4eOHO-MeTOAMYECKOro 00BbeIMHEHHs M0 00LIeMy 0O0pa30BaHMIO
(mpotoko:n ot 02.06.2020 Ne 2/20);

- PexomeHanmy 1o BHECEHUIO MU3MEHEHHH B OCHOBHBIE 00pa3oBaTeNbHbIC MPOrpaMMbl HauaIbHOTO OOIIEro oOpa3oBaHusi, OCHOBHOTO OOIIETro
oOpa3oBaHms, CpeaHero olmiero oopazoBanuss B cooTBeTcTBHHM ¢ DenepanbHbiM 3akoHOM OT 31 wmrons 2020 roga Ne 304-d3 «O BHeceHMM W3MEHEHUU B
@enepanbhblii 3akoH «O0 oOpazoBanuu B Poccuiickoit @enepanuu» Mo BOMPOCaM BOCHHTAaHUS OO0yYalomUXcs», MHCbMO JlemaprameHTa oOpa3oBaHUS
Bonoroackoii oomactu ot 23.08.2021 Ne nx.20-8101/21.



B 2021-2022 y4eOHOM roay peaju3anmsi OCHOBHBIX 00IIE0Opa30BaTENLHBIX MPOrpaMM M OCHOBHOTO 0OLIEro 0O0pa3oBaHMs M MpPENoJaBaHHE Y4eOHBIX
IIPEIMETOB OCYLIECTBISIETCS B COOTBETCTBUM C hedepanbHbIMU HOPMAMUBHBIMU AKIMAMU:

- npuka3 MunncrepctBa mnpocBemieHuss Poccuiickoit @eneparun ot 22.03.2021 Ne 115 «OO6 yrBepxkaenuu Ilopsaka opraHuzanuud |
OCYILLECTBICHHsI 00pa30BaTENbHON J1€ATEILHOCTH 110 OCHOBHBIM 00111€00pa30BaTe/IbHBIM IIporpaMMamM - 00pa30BaTelIbHBIM IIPOrpaMMaM HayaJbHOro OOIIEro,
OCHOBHOT'0 OOIIETo U Cpe/iHero oomero oopazosanus» (mpukas Bcrymnaet B cuity ¢ 01.09.2021 u nefictyet 10 01.09.2027);

- npuka3z MunucrepcTBa npocsenieHuss Poccuiickoit deneparuu ot 20.05.2020 Ne 254 «O denepanbHOM MepevyHe Y4COHUKOB, TOMYIIEHHBIX K
MCTOJB30BAHUIO NPU PEATH3AIUU UMEIOIIUX TOCYIapCTBEHHYIO aKKPEAMTAIlMI0 O0pa3oBaTENbHBIX MPOrpaMM HAa4YalbHOrO OOIIEro, OCHOBHOTO OOILEro,
cpenHero obmiero oopazoBanus» (B pea. npukasza ot 23.12.2020 Ne 766) — nanee DeaepaibHbIi IEpeUCHb YICOHUKOB;

- npuka3 MunucrepcTBa obpazoBanuss u Hayku Poccuiickoit @enepanuu ot 09.06.2016 Ne 699 «OO0 yTBep:KIE€HUHM INEpEUHsS OpraHHU3aLMil,
OCYILLIECTBISIONIMX BBITYCK Y4EOHBIX MOCOOMH, KOTOpBIE JOMYCKAIOTCA K HCIOJIb30BAHUIO IMPU pealn3allid UMEIOIUX TOCYIapCTBEHHYIO aKKpEeIUTALUI0
00pa30BaTeNbHBIX IPOrPaMM HAYaIHHOTO OOIIET0, OCHOBHOT'O OOIIETO, CPEIHETO 00IIero 00pa3oBaHus»;

- npuka3 Munuctepcrsa npocsenienust Poccuiickoit @enepanuu ot 05.10.2020 Ne 546 «O6 yrBepkaenuu [lopsaka 3amnonHenus, yueTa v BblAauu
aTTeCTaToB 00 OCHOBHOM OOIIEM M cpelHEM 001IeM 00pa30oBaHuy U UX AyOnuKkaToBy (mpuka3 BcTynmi B cuiry ¢ 01.01.2021 u gevictByer o 01.01.2027);

- [Tpuka3 MunucrtepctBa obpazoBanus u Hayku Poccuiickoit ®enepanuu ot 23.08.2017 Ne 816 «O06 yTBepkIeHUU MOPSAIKA MPUMEHEHHUS
OpTraHU3aIMsIMH, OCYIIECTBISIONIMMU 00pa30BaTEIbHYIO JEATENIHOCTh, 3JEKTPOHHOTO OOYUYEHHs, AMCTAHIIMOHHBIX OOPa30BATENBHBIX TEXHOJOTUH TPU
peanu3anuy 00pa3oBaTENIbHBIX POTPAMM;

- [TocTanoBnenue I'maBHOTO TOCYHapCTBEHHOro caHuUTapHOro Bpada Poccuiickoit ®epepammu ot 28.09.2020 Ne 28 «OO6 yTBepKIaeHUU
canutapubix npasui CII 2.4. 3648-20 «CaHUTapHO-3NUAEMHOIOTHYECKHE TPEOOBAaHUS K OpraHU3alUsM BOCIUTAHUS U OOydeHHs], OT/IbIXa U O3]I0POBICHHUS
JleTeil 1 MOJIOJICIKI,

- ITocranoBnenue ['maBHOTO rocyjapcTBEHHOTO caHuTapHoro Bpaua Poccuiickoit deaepannu ot 28.01.2021 Ne 2 «O0 yTBEep:KJIeHUM CAaHUTAPHBIX
npaBwi U HopM CanlluH1.2.3685-21 «I'urnennueckue HOpMaTuBbBl M TpeOoBaHMS K oOecredeHHIo 0e30macHOCTH U (WiM) OE3BPEIHOCTH AJIs uYeloBeKa
(bakTOpOB Cpebl OOMTAHUS».

1) Ilnanupyemsie pe3yabTaThl 0CBOCHHA Y4eOHOI0 mpeamera.
1.1. JIuuHOCTHBIE PE3YJIbTATHI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS OCHOBHOUM 00pa30BaTEIbHON MPOTPAMMBI 1OJKHBI OTPAXkKaTh:

1) poccUiCKyl0 TpaXkIaHCKYH0 HJIEHTHUYHOCThb, MAaTPUOTH3M, YBAKEHHME K CBOEMY HapoOjy, YYBCTBAa OTBETCTBEHHOCTHU MeEpe]
Ponunon, ropmocty 3a cBOM Kpal, CBOK PoauHy, Iponuioe M HacTosllee MHOTIOHAIMOHAIBHOIO Hapoma Poccuu, yBaxkeHue
rocyJapCTBEHHBIX CUMBOJIOB (rep0, dar, TuMH);

2) TpaxAaHCKYI0 TO3UIHUI0 KAaK AaKTUBHOIO M OTBETCTBEHHOIO WYJIEHa POCCHUUCKOTO OOIEeCTBa, OCO3HAIOUIETO CBOU
KOHCTUTYLIMOHHBIE IIpaBa U 00513aHHOCTH, YBaXKAIOUIETO 3aKOH M MIPABOINOPSIOK, 00JIaJat0Iero 4YyBCTBOM COOCTBEHHOIO JIOCTOMHCTBA,
OCO3HAaHHO MPUHUMAIOIIETO TPAJAULIMOHHBIE HAIIMOHATBHBIE U 00IIeYeIOBEYECKIEe TYMaHUCTUIECKUE U IEMOKPATUIECKUE LICHHOCTH;

3) FOTOBHOCTH K clly>keHUI0 OTEUYECTBY, €r0 3allUTE;

4) chopMUPOBaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOM MpPaKTUKH,



OCHOBAaHHOTO Ha JAHAJIOTe KYJIbTYp, @ TAKXKE Pa3INYHbIX (GOpM OOILIECTBEHHOTO CO3HAHHUSA, OCO3HAHHE CBOETO MECTA B MOJUKYIBTYPHOM
MUpE;

5) chopMHpOBaHHOCTH OCHOB CaMOPA3BUTHS M CAMOBOCIUTAHHS B COOTBETCTBHU C OOIIEUETIOBEUECCKUMHU LIEHHOCTSIMH U UcalaMu
IPaKJAHCKOIrO 00IIECTBA; TOTOBHOCTh U CIIOCOOHOCTB K CAMOCTOSITEIbHOM, TBOPYECKOW U OTBETCTBEHHOM J1€ATEIbHOCTH;

6) TOJIEpaHTHOE CO3HAHUE U MOBEJCHUE B MOJUKYIHTYPHOM MHUPE, TOTOBHOCTh U CIIOCOOHOCTH BECTH JUAJOT C JPYTUMHU JIIOJbMH,
JOCTUTaTh B HEM B3aMMOIIOHMMAaHUS, HAXOAWTH OOIIME LETU U COTPYAHUYATH IS WX JTOCTHXKEHHS, CIIOCOOHOCTh MPOTHUBOCTOSITH
UJCOJIOTUN HKCTPEMHU3MA, HAlMOHATIN3Ma, KCEHO()OOUH, MUCKPUMHHAIIMKM 10 COLMAJIbHBIM, PETUTHO3HBIM, PACOBBIM, HAIMOHAIBHBIM
pU3HAKAM U JIPYTUM HETaTUBHBIM COLIUATLHBIM SIBJICHUSIM;

(B pen. ITpukaza Muno6pnayku Poccun ot 29.06.2017 N 613)

7) HaBBIKM COTPYAHHYECTBA CO CBEPCTHUKAMHU, JE€TbMHU MIIAJIIIETO BO3pAcTa, B3POCIBIMH B 00Opa30BaTEIbHON, OOIIECTBEHHO
MOJIE3HOM, y4eOHO-UCCIIEI0BATENbCKOM, MPOEKTHON U APYTUX BUJAX EATEIbHOCTH;

8) HPaBCTBEHHOE CO3HAHUE U MOBEJICHUE Ha OCHOBE YCBOCHHMSI OOIICUETIOBEYECKUX [ICHHOCTEN;

9) rOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHHIO, B TOM YHCJE CaMOOOpPa30BaHMIO, Ha MPOTSHKEHUU BCEH JKU3HU; CO3HATEIHLHOE
OTHOIIIEHUE K HETPEPHIBHOMY 00pa30BaHUIO KAK YCJIOBUIO YCIIEIIHON MPOGEeCCHOHAIBHOM U OOIIIECTBEHHOM ESITEIbHOCTH;

10) scTeTnuecKkoe OTHOILIEHUE K MHUPY, BKJIIOUYasl S3CTETUKY ObITAa, HAYYHOI'O U TEXHUYECKOTO TBOPYECTBA, CIIOPTA, OOIECTBEHHBIX
OTHOIIICHU;

11) npunsTHE UM peanu3aluMio IEHHOCTEW 3J0pOoBOro M 0Oe3omacHOTo o0pasza KW3HHU, MOTPEOHOCTH B  (PUBHUECKOM
CaMOCOBEPIUICHCTBOBAHUHU, 3aHATHUSIX CHOPTUBHO-O3JOPOBUTEIIBHOM JESTEIBbHOCTHIO, HENPUSATHE BPEAHBIX MPUBBIYEK: KYpPEHUS,
yHOTpeOIeHHs aJIKOTOJIsl, HAPKOTHUKOB;

12) 6epexHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILIEHUE K (PU3MUECKOMY M NICUXOJIOIMYECKOMY 370POBbIO, KaK COOCTBEHHOMY,
TaK M JIPyTUX JIIOJICH, yMEHUE OKA3bIBATh MEPBYIO MTOMOIIIb;

13) oco3HaHHBIN BBIOOp Oymyrneil mpodeccrr M BO3MOKHOCTEH peaan3alud COOCTBEHHBIX >KM3HEHHBIX IJIAHOB; OTHOIICHUE K
MpoECCUOHATIEHON  JIEATETFHOCTH KaK BO3MOXKHOCTH yYacTHsl B PEIICHWW JIMYHBIX, OOIIECTBEHHBIX, TOCYJAapCTBEHHBIX,
00I11IeHAIIMOHAIBHBIX MPOOJIEM;

14) chopMHUPOBAHHOCTH PKOJIOTMYECKOTO MBILIUICHUS, TOHUMAHUS BIUSIHUS COLIMAIbHO-PKOHOMHYECKUX MPOIECCOB HA COCTOSTHUE
MPUPOTHON U COIUATBHON Cpebl; MPUOOPETEHUE OIbITA IKOJIOTO-HANPABIEHHOM 1€ITebHOCTH;

15) oTBETCTBEHHOE OTHOIIIEHHUE K CO3/IaHUI0 CEMbU HA OCHOBE OCO3HAHHOT'O MIPUHSATHUS IEHHOCTEN CeMEITHOM KU3HM.

1.2. MeramnpenMeTHbie pe3yIbTaThl

- VYHuBepcanpHble yueOHbIC JEUCTBUS:
MetanpeameTHble pe3yiabTaThl OCBOEHUS OCHOBHOW 00pa30BaTebHOM MPOrpaMMbl PECTABICHbBI TPEMS TPYIIIIaMU YHUBEPCATbHbBIX
yueOnbIx nevictuii (Y'Y ]I).



1.
2. PerynsTuBHBIC yHHBEpCaIbHbIC yUCOHBIE IEHCTBUS
BrInmyckHUK HayduTCs:
—  CaMOCTOSITENIBHO ONPEAEIIATh LENH, 3a1aBaTh IapaMETPhl U KPUTEPUH, IO KOTOPBIM MOYKHO ONPENEIINUTD, YTO L€ JOCTUTHYTA;
—  OLICHMBAaTh BO3MOYXHBIE OCIEACTBHSI JOCTUKEHUS IOCTABICHHOM 11€JIU B ACSITEIBHOCTH, COOCTBEHHOM KU3HU U )KU3HU
OKPY>KaIOILHKX JItOJIeH, OCHOBBIBASICh HA COOOPAXKEHUSIX ITUKU U MOPAJIH;
— CTaBUTb U (POPMYJIUPOBATH COOCTBEHHBIE 33/1a4M B 00pa30BaTEIbHON ACSITEIBHOCTH U )KU3HEHHBIX CUTYALINSX;
— OLICHMBATh PECYPCHI, B TOM YHUCIIE BpEMSI U Jpyre HeMaTepUuaabHble PECYPChl, HEOOXOAUMBIE /ISl TOCTHXKEHUS TOCTABICHHON
LEIIN;
—  BBIOMpATh MYTh JOCTUKEHUS LIEJH, IUIAHUPOBATh PEIICHUE IOCTABJIEHHBIX 331a4, ONTUMU3UPYS MaTepUaIbHbIE U
HEMAaTEpHUabHBIE 3aTPATHI;
—  OpraHu30BBIBaTh 3P(HEKTUBHBII MOUCK PECYPCOB, HEOOXOANUMBIX JJI JOCTHKEHHSI IOCTABIEHHOM 111N ;
— CONOCTABJIATH IOJYYECHHBIN PE3YyJIbTAT AESITENBHOCTH C IOCTABIEHHON 3apAHEE LIENBIO.

2. Ilo3HaBaTenbHbIE YHUBEPCAIbHbIE YUEOHbIE 1EUCTBUS
BrinmyckHUK HAydHUTCS:

— HCKaTh U HaXOJUTh 000OIIEHHBIE CIOCOOBI PEIIeHUs 3a]1a4, B TOM YHUCJIE, OCYLIECTBISATh Pa3BEPHYThI HH(POPMALIMOHHBIN MOUCK
Y CTaBUTbH HA €r0 OCHOBE HOBBIC (yUueOHBIC U MTO3HABATEIIbHbBIC) 3a]1aUH;

— KPUTHYECKH OLICHUBATh M HHTEPIIPETUPOBATH MH(POPMAIIUIO C PA3HBIX TO3UIMH, PACIO3HABATh U (PUKCUPOBATH MPOTUBOPEUHUS B
MH()OPMAITMOHHBIX UICTOYHUKAX;

—  UCIOJb30BaTh PA3IUYHbIE MOJIECIIBHO-CXEMATUYECKHUE CPEJICTBA JJIsI IPE/ICTABICHUS CYIIIECTBEHHBIX CBSI3€M M OTHOLIEHU, a
TaK)Xe MPOTUBOPEUUH, BBISIBICHHBIX B MH(OOPMAITMOHHBIX UICTOYHUKAX;

— HAaXOJHUTh U NMPUBOJUTH KPUTUUECKNE APTYMEHTHI B OTHOLIECHUU AECUCTBUU U CYKJIEHUN JIPYTOro; CHOKOWHO U Pa3yMHO
OTHOCUTBHCA K KPUTHUECKUM 3aMEYaHUSIM B OTHOIIEHMH COOCTBEHHOT'O CYKJICHHUSI, pACCMATPUBATh UX KaK PECypc COOCTBEHHOTO
pa3BUTHS,

—  BBIXOAMTH 32 PAMKHM y4e€OHOTO IpeIMETa U OCYLIECTBIIATH LeJeHANPABICHHbIA TOUCK BOZMOXHOCTEH JIJIsl IIUPOKOTO NEpeHoca
CPEACTB U CIIOCOOOB JICHCTBUS;

— BBICTpauBaTh MHIWBUIYATIBHYIO 00pPa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBASI OTPAHUYCHUS CO CTOPOHBI APYTUX YYACTHUKOB U
pPECYpCHBIE OTPaHUYEHUS;

— MEHSTh U yJIepKUBATh pa3HbIE MO3UIIMHU B TO3HABATEIHLHOMN JEATEIbHOCTH.

3. KoMMyHHKaTHBHBIE yHUBEpPCAJIbHbIE yUeOHbBIE NEUCTBUS



BrinmycKHUK HAy4HUTCS:
— OCYIIECTBJISITH JIEJIOBYKH0D KOMMYHHUKAI[MI0O KaK CO CBEPCTHHUKAMH, TaK M CO B3pOCIbIMH (Kak BHYTPH OOpa30oBaTeIbHOU

OpraHM3alyy, TaK W 3a €€ TMpejelaMu), MNoA0MpaTh MAPTHEPOB [UJIS JEJIOBOM KOMMYHHMKAIIMM HCXOAS U3 COOOpaKeHH

PE3yJAbTaTUBHOCTU B3aUMOJICHCTBUS, @ HE JIMYHBIX CUMITATHUH;
— TpU OCYLIECTBIECHUU TPYNIOBONA pabOThI ObITh KaK PYKOBOJMUTENEM, TaK U YJIEHOM KOMaH/bl B Pa3HbIX POJIsiX (FEHEpaToOp HIEH,

KPUTHUK, UCTIOJIHUTEIIb, BHICTYIAIOIINM, SKCTIEPT U T.1.);
—  KOOPAMHUPOBATH U BHITIOJIHSITH padOTY B YCIOBUSIX PEAIbHOTO, BUPTYAIBHOIO U KOMOMHHUPOBAHHOTO B3aUMOICUCTBHUS;

— Pa3BEpHYTO, JIOTHYHO U TOYHO M3JIaraTh CBOIO TOUYKY 3PEHHUS C UCTOJb30BAaHUEM aJ€KBATHBIX (YCTHBIX M TUChMEHHBIX ) SI3BIKOBBIX

CPEICTB;

— pacrno3HaBaTh KOH(MIUKTOTCHHBbIC CUTYallUd W TPENOTBpaliarh KOH(MIUKTHI JO MX aKTUBHOM (Da3bl, BHICTpAaWBATH JICJIOBYIO U
00pa3oBaTEIbHYI0O KOMMYHUKAIMIO, U30erast JUYHOCTHBIX OIICHOYHBIX CYXKICHUH.

1.3.  IlpenMeTHbIe pe3yabTaTHhI:

Yri1y0/1eHHBIH YPOBEHb
«CucreMHO-TeoOpeTHYECKHE Pe3yJIbTaThDy

Paznea Il. BoINyCKHUK HAYYHMTCSA V. BbIIyCKHHMK NOJYYHT BO3MOKHOCTh HAYYUTHCS

Hean JI1st yCHenrHOro poI0JDKeHHsT 00pa30BaHus na obecneuenus 603MOACHOCIU YCHEUWHO20 HPOOONICEHUS

OCBOEHMA 10 CHENMATBHOCTSIM, CBSI3aHHBIM C IIPUKJIAJHBIM UCIOJIb30BAHUEM 006pa306anus N0 CNeYUANbHOCMAM, CEA3AHHBIM C

npeamMera MaTeMaTHKH ocyujecmeneHuem Hay4Hol U Ucciei08amenbCKol
oesimenbHOCmU 8 001ACMU MAMEMAMUKU U CMEICHBIX HAYK

Inemenmol —  CBOGOJIHO OTIEPHPOBATH MOHSTHSIMH: KOHEYHOE MHOKECTBO, HICMEHT —  Hocmuoicenue pezynomamos pazoena l;

meopuu MHOXECTBA, ITOJAMHOXKECTBO, IIECPECCUCHHUC, O6L€JII/IH€HI/I€ H pa3HOCTDH — onepuposambsv NOHAMUEM onpe()ejzeHu}l, OCHOBHbIMU

MHOJHCECME U MHOXECTB, UACJIOBbIE MHOXKECTBA Ha KOOPAUHATHOM NMPSMOH, OTPE30K, sudamu onpeoeneHuti, OCHOGHbIMU BUOAMU MeOpPeM,

Mamemamuyec MHTEPBAJI, TIOJYHHTEPBAJI, IPOMEKYTOK C BBIKOJIOTON TOYKOH,

KOolul 102uKuU

rpaguveckoe rpecTaBIeHne MHOXKECTB HA KOOPUHATHOM TJIOCKOCTH;
— 3a/1aBaTh MHOKECTBA IIEPEYUCIICHUEM U XapaKTEPUCTUUECKUM CBOMCTBOM;
— ONEpHUPOBATH MOHATUSAMHU: YTBEPKICHHE, OTPUIIAHUE YTBEPKICHUSA,

—  NOHUMAMb CYMb KOCBEHHO20 OOKA3AMENbCMEA,

—  onepuposamv NOHAMUAMU CHENMHO20 U HeCUEMHO20
MHOJCECMEBA,;

—  NPUMEHAMb Memoo0 MamemMamuieckou UHOYKyuu 0

1 311ech 1 ajee: 3HaTh ONPEEICHNE IOHATHS, 3HaTh U YMETh OOOCHOBBIBAaTh CBOMCTBA (IIPU3HAKH, €CJIM OHU €CTh) OHSTHS,
XapaKTEPHU30BaTh CBA3M C IPYTUMH MOHATUAMM, IPEACTABIIASA OJHO MOHATHE KaK YacTh LIEJIOCTHOTO KOMIUIEKCA, UCIIOJIb30BATh MOHSTHE
Y €ro CBOMCTBA P MPOBEIECHNUHN PACCYKIEHUH, 10KA3aTENbCTB, PELIEHUH 3a/a4.




VCTUHHBIC U JIOKHBIE YTBEPKICHMUS, IPUYHUHA, CIICJCTBUE, YACTHBIN
Clly4aii 001Iero yTBepK1eHus, KOHTPIIPUMED;

— MPOBEPSTH NPUHAIIEKHOCTb JIEMEHTA MHOXKECTBY;

— HaxOIWTh MepeceyeHrne U 0ObEMHEHUE MHOXKECTB, B TOM YHCIIE
NPECTaBICHHBIX TPaQUUECKH Ha YUCIOBOM MPSIMOM U Ha KOOPAMHATHON
IJIOCKOCTH;

— TPOBOJAUTH JIOKA3aTeIbHBIE PACCYKICHHS U1 000CHOBAHUS UCTUHHOCTH
YTBEPKJICHUH.

B nosceonesnoti srcuznu u npu uzyuenuu Opyeux npeomemos:

— HCIOJb30BaTh YMCIOBBIE MHOXKECTBA Ha KOOPAMHATHOM MPsAMOIl U Ha
KOOPJMHATHOM MJIOCKOCTH I OMIMCAHUS PeaIbHBIX MPOIECCOB U
SIBIICHHI;

— TPOBOJUTH JAOKa3aTeNbHBIE PACCYKICHUS B CUTYalIUAX TTOBCETHEBHOM
JKU3HU, TIPU PEIICHUH 3a/1a4 U3 APYTUX MPEAMETOB

NpPOBeOeHUsl pACCYHCOEHUL U OOKA3AMENbCNE U NPU
peueHuu 3a0au.

B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:

UCNONIBL308AMb MEOPEMUKO-MHONCECMBEHHbIU A3bIK U A3bIK
JIO2UKU OJ151 ONUCAHUSL PeaNbHbIX NPOYECcos8 U A6leHUll, npu
pewieHuu 3a0ay Opyeux yueoHvIx npeomemos

Yucna u
ebIparceHus

— CBO6OI[HO OHGpI/IpOBaTL IIOHATUAMMU . HaTypa.HBHOG YHCJI0O, MHOXXECTBO
HATypPaJbHBIX YHCEJ, IIEJI0€ YUCII0, MHOYKECTBO IEJIBIX YHCEII,
OOBIKHOBEHHAs IpOOBk, IECATUUHAS IPOOh, CMEIIIAHHOE YHCIIO,
paloHaIBLHOE YMCII0, MHOKECTBO PallMOHATBHBIX YUCET,
MPPALMOHATIBHOE YHUCII0, KOPEHb CTEIIEHH N, IEUCTBUTENBHOE YUCIIO,
MHO>XKECTBO I[@flCTBHTGJ'II;HBIX YHCEII, FGOMeTpI/I'-ICCKaSI I/IHTepHpeTaHI/ISI
HATypaJbHbIX, LEJbIX, PALIMOHAJIbHBIX, IEHCTBUTEIbHBIX YHCEN;

— TIOHHMMAaTh ¥ OOBSICHITH Pa3HUILy MEX1Y MO3UIIMOHHON U HEMO3UIIMOHHOM
CHCTEMaMH 3aITUCH YHCET;

— TepeBOAUTDH YHMCIIA U3 OJTHOM CHCTEMBI 3alHCH (CUCTEMBI CUHCIICHHS) B
ApYyryto;

— JI0Ka3bIBATh U UCIIONB30BATh MPU3HAKHU AEIIUMOCTU CYMMBI U
MIPOU3BEJICHUS MPY BBIIOJHEHUH BBIYUCIICHUH U PEIICHUU 33]1a4;

—  BBIIIOJIHATH OprrJ'IeHI/Ie paI_[I/IOHaJ'II)HBIX " I/IppaHI/IOHaHBHBIX YUCCII C
3aJIaHHOM TOYHOCTBIO;

— CpaBHHUBATH JCHCTBUTENBHBIC YHCIIA PAa3HBIMU CIIOCOOAMHU;

— yunopsaaouuBaThb 4YUCJia, 3allMCAHHBIC B BUIC OOBIKHOBEHHOU 1 JECATUYHOMN

IpoOu, Yuclia, 3aMcaHHble ¢ UCTIOIb30BAHUEM aPHU(PMETHIECKOTO
KBaJPaTHOTO KOPHs, KOPHEH CTeTneHU OObIIe 2;

— Haxoguth HOJ/] 1 HOK pa3ubiMu crioco6amu 1 UCIOIb30BATh X MPU
pEIIEHNN 33/]a4;

—  BBINOJIHATH BBIUUCIIECHUS U IPe0Opa30BaHuUs BBIPAKEHUH, COAEPIKAILINX

Llocmusicenue pezynomamos pasoena ll;

C80D0OHO ONEPUPOBAMb YUCLOBLIMU MHONCECMBAMU NPU
peuieHuu 3a0a4,

NOHUMAMb NPUHUHBL U OCHOBHbIE UOEU PACUUUDEHUSL
YUCTIOBLIX MHONCECME;

671a0enb OCHOBHBIMU NOHSMUSIMU MeOPUU OeTUMOCIU NPU
peuleHuy CmaHoapmusix 3a0ay

umemsb 6aA308ble NPEOCMABIEHUSL O MHONCECBE
KOMNIEKCHBIX YUcel;

C80000HO BLINOHAMb MONCOECMBEHHbIE NPeoOPA308aAHUSA
MPUSOHOMEMPUUECKUX, TI02APUPMUYECKUX, CTNEeNEeHHbIX
BbIPANHCEHULL,

enadems opmynot 6unoma Heromona,

NPUMEHAMb NPU PeueHuU 3a0ay meopemy 0 TUHEeUHOM
npeocmasnenuu HOJ/I;

npumensimv npu pewenuu 3aoay Kumaiickyro meopemy 06
ocmamxax,

npumMeHsmv npu pewenuu 3aoay Manyio meopemy @epma;
YMemb 8bINOIHAMb 3ANUCL YUCLA 8 NOZUYUOHHOU CUCTeMe
cuucnenus;

NPUMEHAMb NPU PeueHUU 3a0ay meopemuKo-4uciosbie
GdyHryuu: yucio u cymma deaumenetl, hynkyuro Diinepa;




JICHCTBUTEIIbHBIC YKCIIA, B TOM YHCIIE KOPHU HATypabHBIX CTEIICHEH;
BBINOJIHATH CTAaHAAPTHBIE TOKAECCTBEHHBIE IPEOOPa30BaHUS
TPUTOHOMETPUUYECKUX, JIOTapU(PMUYECKUX, CTETIEHHBIX, HPPALIMOHAIBHBIX
BBIPAKCHU.

B nosceomnesnoti srcuznu u npu uzyyenuu Opyeux npeomemos:

BBINOJIHATH U OOBSICHATh CPAaBHEHHUE PE3YJIbTATOB BBIUMCIICHUIH MTPH
pELICHUH IPAKTUYECKUX 3a/1a4, B TOM UUCIIe TPUOIMKEHHBIX
BBIUMCJIEHUM, UCIIOJIB3YS pa3Hble CIIOCOObI CPaBHEHUM;

3allUCBIBaTh, CPABHUBATh, OKPYIJISATH YUCIOBBIE JAHHBIE pPEaIbHBIX
BEJIMYMH C MCIOJIb30BAaHUEM PA3HbIX CUCTEM U3MEPEHUS;

COCTaBJIATh M OLIEHUBATh PA3HBIMU CIIOCOOAMM YHMCIIOBbIE BBIPAXKEHUS IPU
peLIeHUH IPAKTUYECKUX 3a/1a4 U 3334 U3 IPYTUX YUeOHbBIX IPEIMETOB

NPUMEHAMb NPU peuleruu 3a0a4 yentvie Opoou,
NPUMEHAMb NPU peueHUU 3a0ay MHO20UIeHbL C
oelicmeumenvbHbiMU U YeaviMu Ko uyuenmamu,
671a0emb NOHAMUAMU NPUBOOUMDII U HENPUBOOUMDBLLL
MHO2O0UIeH U NPUMEHAMb UX NPU PeUeHUU 3a0ay,
npumensimv npu peweruu 3a0ay OCHOBHYIO meopemy
aneedpuol;

NPUMEHAMb NPU peueHuu 3a0ay npocmetiviue QyHKyuu
KOMNIEKCHOU nepeMeHHOl KaK 2eomempuyiecKkue
npeobpazosanus

Ypasnuenusa u
HepaseHcmea

CB000OIHO onepUpOBaTh MOHATUAMU: YPaBHEHHE, HEPABEHCTBO,
PaBHOCWIIbHBIC YPaBHEHUS U HEPABCHCTBA, YPABHEHHE, SBIISIONICECS
CJICZICTBUEM JIPYTOr'0 YpaBHEHUS, ypaBHEHUs, PpABHOCHJIbHbIC HA
MHOYECTBE, paBHOCHJIbHBIE TPE0OpPa30BaHUs yPaBHEHUH;

pelaTh pa3Hble BHJIbl YPAaBHEHUN U HEPABEHCTB M UX CUCTEM, B TOM UHUCIIE
HEKOTOpbIe ypaBHEeHHUs 3-ii U 4-ii cTeneHeil, JpoOHO-pallnOHATIbHbIE U
UppalnroHabHbIE;

OBJIa/IETh OCHOBHBIMM THIIAMHU TIOKA3aTeIbHBIX, JIOTapU(PMUIECKUX,
UppalMOHATILHBIX, CTEIIEHHBIX YPaBHEHUH U HEPABEHCTB U CTaHIapTHBIMU
METOaMH MX PEUICHUH 1 MPUMEHSITh UX MPH PEIICHUH 3a7ay;

IPUMEHSATH TeopeMy be3y K peleHnio ypaBHeHHI;

NPUMEHSTH TeopeMy Buera aist penieHuss HEKOTOPBIX YPaBHEHHI CTETIEHU
BBIIIIE BTOPOI;

MOHUMATh CMBIC] TEOPEM O PABHOCHIIBHBIX M HEPAaBHOCUIIBHBIX
npeoOpa30BaHUsAX YpaBHEHUN M YMETh UX JIOKa3bIBaTh;

BJIAJICTh METOJIAMH PEUICHHUS YPaBHEHNUH, HEPABCHCTB M UX CUCTEM, YMETh
BbIOMpAaTh METO/1 pelIeHUs] U 00OCHOBBIBaTh CBOM BHIOOD;

UCIIOJIb30BaTh METOJI MHTEPBAJIOB ISl PELICHUs] HEPAaBEHCTB, B TOM UHUCIIE
JIpOOHO-pallMOHATIBHBIX U BKJIIOYAIOIIMX B c€0s1 UppALlMOHAIbHBIE
BBIPa)KEHUS;

pewath anredbpanyeckue ypaBHEHHs 1 HEPAaBEHCTBA U UX CUCTEMBI C
napamMeTpamu alnredpanyecKkuM U rpauuecKuM METOIaMH;

BJIAJICTh Pa3HBIMU METOJIaMH J10Ka3aTeJIbCTBA HEPABEHCTB;

Llocmusicenue pezynomamos pasoena ll;

€80000HO onpedensims Mun u 8blOUPaAMs Memoo peuetsl
NOKA3aMENbHLIX U 102aAPUPDMUYECKUX YPASHEHU U
Hepagencmas, UppayuUoHalIbHbIX YPAGHEHUL U HEPABEHCMNS,
MPULOHOMEMPULECKUX YPAGHEHUL U HEPABEHCNE, UX
cucmem;

€680000HO pewiams cucmembl TUHEUHbIX YPAGHEHUU,
peuiams 0CHOBHbIe MUNblL YPAGHEHUU U HePABEHCME C
napamempamu,

NPUMEHAMb NpuU peulenuu 3a0a4 Hepagencmea Kowiu —
bynaxoeckoeo, bepnynnu,

uMemb npedcmasiienue 0 HepaseHCmeax Mexicoy CpeoHUMU
cmeneHHbIMU




pelaTh ypaBHEHHUs B LICJIBIX YHCTIAX;

n300paxkaTb MHOXKECTBA Ha IUNIOCKOCTH, 33/1aBAEMbI€ YPaBHEHUSMH,
HEPAaBEHCTBAMHU U UX CUCTEMAMHU;

CcBOOOJIHO MCIOJIb30BATh TOXKIECTBEHHBIE IPE0OPA30BaHUS NP PEILICHUH
YPAaBHEHUH U CUCTEM ypaBHEHUH

B nosceonesnoii srcuznu u npu uzyueHuu Opyaux npeomemos:

COCTaBJIATh U PELIATh YPABHEHHUS, HEPABEHCTBA, UX CUCTEMBI IIPH
pELICHUH 3ajiay IPYTUX y4eOHbIX [TPEIMETOB;

BBITOJIHATH OLEHKY IPaBION0I00us pe3ylIbTaTOB, MOIY4aeMbIX MTPH
pELICHNH pa3IMUHbIX YpaBHEHUI, HEPABEHCTB U UX CUCTEM MPU PELICHUU
3ajiay IpYrux y4eOHbIX NPEeIMETOB;

COCTaBJIATh U pelIaTh YPaBHEHUS U HEPABEHCTBA C MapaMeTpaMu IIpU
peIIeHNH 3a/1a9 APYTHX YIeOHBIX MPEIMETOB;

COCTaBJIATh YPaBHEHUE, HEPABEHCTBO WJIM UX CHCTEMY, OIIMCBIBAIOIINE
pEAIbHYIO CUTYaLUI0 WIK MIPUKIAJHYIO 33734y, UHTEPIPETUPOBATh
MOJIyYEHHBIE PE3YJIbTaThI;

HCII0JIb30BaTh IPOrPaMMHBIE CPEJICTBA IIPU PEILIEHUN OTIENBHBIX KJIACCOB
YPaBHEHUI U HEPABEHCTB

Dyukyuu

Brnaners moHATHAMU: 3aBUCUMOCTb BEIMYUH, (QYHKIMS, apTyMEHT U
3HaYeHue PyHKLUHU, 00JacTh ONpeIeNeHUs] 1 MHOKECTBO 3HAUEHHI
¢byHK1MH, rpaduk 3aBUCUMOCTH, TpaduK QyHKINHU, HYIH PYHKINH,
IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, BO3PACTaHUE Ha YMCIOBOM ITPOMEXKYTKE,
yOBbIBaHHE Ha YHCIIOBOM IPOMEXKYTKE, HAUOOJIbIIIee 1 HAaNMEHbIIIee
3HaYeHue (PyHKIUU Ha YUCIOBOM IIPOMEXYTKE, Mepuoandeckas QyHKIHs,
NepUOl, YeTHAS U HeYEeTHAS! PYHKIIUHU; YMETh TPUMEHSTh 3TH TTOHITHS
IPU PELIeHNH 33/1a4;

BJIAJICTh MTOHSATHEM CTETICHHAs! (PYHKIIUS; CTPOUTH €€ TpaPuK H YMETh
NPUMEHSTH CBOMCTBA CTETIEHHON (DYHKITUH MPH PEIICHUH 3a7ay;

BJIAJICTh MOHATUSAMH MOKa3aTeNbHas (PYHKIHS, SKCIIOHEHTA; CTPOUTh UX
rpaduKy ¥ yMETh IPUMEHSTh CBOMCTBA MOKA3aTeNbHON QYHKIIMM TTPU
pEeIlIeHnH 3a/]a4;

BJIAJICTh MMOHATUEM JlorapupMuIecKast GyHKIHUsSA; CTPOUTH ee TpapuK U
YMETh PUMEHSTH CBOWCTBA JIorapu(hMUIECKON (PyHKIINH MTPH pEeLICHUN
3ajau;

BJIAJICTh MOHATUSAMHU TPUTOHOMETPHUECKUE (DYHKITUH; CTPOUTH UX
rpaduKy ¥ YMETh IPUMEHSTh CBOMCTBAa TPUTOHOMETPUYECKUX (DYHKITHIA

Locmuoicenue pezynoemamos pazoena I1;

61adems NOHAMUEM ACUMAMOMbL U YMEmb €20 NPUMEHAMb
npu peuteHuy 3a0ay;

NPUMEHAMb MemoObl peuleHUs: RPOCMetuiux
ougpepenyuanbHuIX YypasHeHull nepeoco U Mopo2o
nopsaoKos




IIpY PEUICHUHN 3a/1aY;
BJIQ/IETh MOHATHEM OOpaTHast PYHKLHUS; IPUMEHSTH 3TO MOHSATUE MPU
pELIeHUH 3a/]a4;

MPUMEHSTH [P PEIICHUH 3a]a4 CBOMCTBA (DYHKIIMIA: YETHOCTD,
MEPUOJNYHOCTh, OTPAHUYEHHOCTD;

MPUMEHSTH [IPHU PEICHUH 3a]a4 ITpeoOpa3oBanus rpadukoB GyHKIUH;
BJIQJICTh MOHITHSMH YUCIIOBAs TIOCIICIOBATEIILHOCTD, apu(METHICCKAs U
reoMeTpruyecKast Iporpeccust;

MPUMEHSTh [P PEIICHUH 3a]]a4 CBOMCTBA U MPU3HAKU apU(PMETHUECKON U
T€OMETPUUECKON MPOTPECCUH.

B nosceonesnoti srcuznu u npu uzyuenuu oOpyeux yueOHvlx npeomMemos:

OMpeACIIATh 10 rpadrKaM M UCIIOJIb30BATh IS PEIICHUS PUKIIATHBIX
3aJ1a4 CBOMCTBA pealbHBIX MPOILIECCOB U 3aBUCUMOCTEH (HAMOOIbIINE 1
HAUMEHBIIINE 3HAYCHHUS, IPOMEKYTKH BO3pACTaHUS W YOBIBaHUS ()YHKIUH,
NPOMEKYTKH 3HAKOIIOCTOSIHCTBA, ACUMIITOTHI, TOUKHU TIepernda, nepuoi u
T.1L.);

HMHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOM MPaKTUYECKOU
CUTYaIlUH;.

OTIPECIIATH IO TpaprKaM MPOCTEUIITHE XaPAKTEPUCTUKU TIEPHOIMIECKUX
MIPOIIECCOB B OMOJIOTHH, SKOHOMHUKE, MY3bIKE, PAIMOCBSI3H U JIP.
(ammuTya, MEPUOJ U T.11.)

Inemenmol
mamemamuuec
K020 ananusa

Brnaznets nmoHsTHEM OECKOHEUHO YOBIBAIOIIAsl TEOMETpUUYECKast
MPOTPECCHUS U YMETh MPUMEHSTh €r0 IPU PELICHUU 33]1a4;

MIPUMEHSTD JJIsl PEIICHUS 3a/1a4 TEOPUIO TIPEJIETIOB;

BJIAJIETH IMOHITUAMU O€CKOHEYHO OO0JIbINNE U OECKOHEYHO MaJjIble
YHUCJIOBBIE TTOCIIEIOBATEILHOCTH M YMETh CPaBHUBATh OECKOHEYHO
0oJIbIIIME U OSCKOHEYHO MaJIbIe MOCICA0BATEILHOCTH;

BIIAJICTh IOHATHUSMU: IPOU3BOIHAS (DYHKIIMH B TOUKE, TPOU3BOIHAS
byHKIINM,

BBIUUCIIATH MPOU3BOIHBIE TIEMEHTAPHBIX (YHKITUI 1 UX KOMOWHAIU;
UCCIIeoBaTh (PYHKIIMM HA MOHOTOHHOCTh U DKCTPEMYMBI;

CTPOUTH rpadMKH U MPUMEHATH K PEIICHUIO 3a7a4, B TOM YHCIIE C
napameTpoM;

BJIQJICTh IOHITHEM KacaTenbHasl K rpaduKy QyHKIMHA U yMETh TPUMEHSITh
€ro IMpH PeIICHUH 3a/1a4;

BIIQJICTh MOHATHSMU TIepBOOOpa3Hast PyHKIs, ONpeIeIICHHBIN HHTETPAJT,

Locmuoicenue pezynoemamos pazoena I1;

€80000HO 811a0emMb CIMAHOAPMHBLIM ANNAPAMOM
MAMeMamuyecKo20 aHanu3a OJis 8blYUCIeHUs NPOU3BOOHBIX
@dyHKyuu 00HOU nepemeHHOU,

€80000HO NPUMEHAMb AnNapam MamemamuiecKko2o
aHanuza 01 uccie008aHus PYHKYul U NOCMpoeHus
epagukos, 8 mom wucie Uccie008anUsl Ha 8bINYKIOCHb,
onepupoeams noHsmuem nepeoooPazHol QYHKYuUU 014
peulerus 3a0au;

0811a0emb OCHOBHbIMU C8e0eHUAMU 00 unmezpane
Hvromona—Jlelibnuya u e2o npocmeuuiux npumeHeHusx,
onepuposeams 6 CMaHOAPMHBIX CUMYAYUAX NPOU3BOOHBIMU
BbICULUX NOPAOKOB,

YyMemb NPUMEHAMb NPU peuleHuy 3a0ay c8ocmea
HenpepuleHbIX PYHKYULU,




npuMeHsTh Teopemy Hprorona—JIeliOHMIIa 1 ee CIIeACTBUS ISl pEIeHUS
3a/1a4.

B noBceaHeBHOM XKU3HU U IPU U3YYEHUHU APYIHX Y4€OHBIX NIPEIMETOB:
pemarh MpUKIJIAIHbIE 33a49d U3 OUOJIOTHH, (PU3UKU, XUMUH, SKOHOMHUKH H
JIPYrUuX MPEeIMETOB, CBA3aHHBIE C UCCIEA0BAHUEM XAPAKTEPUCTHK
IIPOLIECCOB;

UHTEPIPETUPOBATH MOTYUEHHbBIE PE3YIIbTAThI

yMemb npuMeHAms NPU peuleHuU 3a0ay meopembl
Betiepwmpacca,

YyMemb GbINOIHAMb NPUOIUINCEHHBIE BbIYUCTIEHUS (MEMOObl
Ppeulers yPasHeHUll, BbIYUCTIeHUS ONPeOeleHHO20
unmezpana);

YMemb NPUMEHMb NPULONCEHUE NPOUZBOOHOU U
onpeoeneHHo20 UuHmezpaa K peueHuro 3a0a4
ecmecmeo3Ha UL,

81a0emsv NOHAMUAMU MMOPAS NPOU3BOOHAS, BLINYKIOCb
epagpuxa yHKyuu u ymems ucciedosams QyHKyuo Ha
BbINYKIOCb

Cmamucmuxka
u meopus
eepossmuocmeint
, I02UKA U
KOMOUHamopuk
a

OnepupoBaTb OCHOBHBIMU OIIUCATEIbHBIMH XapaKTEPUCTUKAMU
YHCIOBOT0 HabOpa, MOHSATUEM I'eHepabHasi COBOKYITHOCTh U BRIOOPKOH U3
Hee;

OTIepUPOBATH MOHATUSIMU: YACTOTA M BEPOSITHOCTh COOBITHSA, CyMMa U
MIPOU3BEICHUE BEPOSTHOCTEH, BEIYUCIATH BEPOSITHOCTH COOBITUI Ha
OCHOBE I10JICY€ETa YKCIla UCXOOB;

BJIa/IETh OCHOBHBIMH MOHSATUSMU KOMOUHATOPUKH U YMETh UX PUMEHSATH
P PELLIEHUH 3a/1a4;

MMETh MpeCTaBICHNE 00 OCHOBAX TEOPHH BEPOSATHOCTEH;

UMETh MPEJCTABIEHUE O JUCKPETHBIX U HEMPEPBIBHBIX CIyYalHbBIX
BEJIMYMHAX U PACIPEACIICHUSX, O HE3aBUCUMOCTHU CITyYalHbIX BEJIMYUH;
UMETh MPECTABIEHUE O MATEMaTUYECKOM OXHUAAHUU U AUCIIEPCUU
CIIyYaHBIX BEJIUYHH;

MMETh MPEACTaBICHUE O COBMECTHBIX PACTIPEACICHUIX CTy4YalHbIX
BEJINYUH;

MOHMMATD CYTh 3aKOHA OOJIBIINX YHCET U BHIOOPOYHOTO METO/1a
WU3MEPEHHUS BEPOATHOCTEH;

MMETh MPEACTaBICHUE O HOPMAIBHOM PacHpeiesIeHU! U puMepax
HOPMAaJIbHO PaclpeIeI€HHBIX C1y4allHbIX BEJINYUH;

UMETh MPEJCTABIEHNE O KOPPEISAIUH CITy4yallHbIX BEIUYHUH.

B noBceaHeBHOM KU3HU U PU U3yYESHUH IPYTUX MIPEIMETOB:
BBIUKCIISTH WM OLIEHUBATh BEPOSATHOCTH COOBITHIA B pEalIbHOM JKU3HH,
BBIOMpATh METOBI TIOXOSIIET0 MPEICTaBICHHS U 00paOOTKU JaHHBIX

Hoctrxkenue pe3ynbraToB paszaena II;

MMETh MPEACTaBICHUE O LEHTPAIbHOU MpeaeIbHOU
TEOpEME;

UMETh TIPEJICTABIICHHUE O BEIOOPOYHOM KOd(HUIIUEHTE
KOPPEJSLIMY U IMHEHHON pErpeccuy;

MUMETH MPEJCTABIECHUE O CTATUCTUYECKUX TUIIOTE3aX U
IIPOBEPKE CTATUCTUYECKOU FMIIOTE3bI, O CTATUCTUKE
KpUTEPHUS U €€ YPOBHE 3HAUMMOCTH;

MMETBH MPEICTABICHUE O CBA3M SMIINPHUUECKUX U
TEOPETUUECKUX paclpeeeHHl;

MMETH MPECTABIEHUE O KOAUPOBAaHUH, IBOMYHOM 3aIHCH,
JIBOMYHOM JIEPEBE;

BJIQJIETh OCHOBHBIMHU MOHATUAMH Teopuu rpados (rpad,
BEpILIMHA, peOpo, CTEeNeHb BEPIINHBL, MyTh B Irpade) u
YMETh IPUMEHSTh UX NP PEUICHUH 3a/1a4;

MMETh MPEJCTABIEHUE O JEPEBbSIX U YMETh IPUMEHATD IIPU
pEIIeHnH 3a/aY;

BIIQJIETh IOHSTHUEM CBA3HOCTb U YMETh IPUMEHSATH
KOMITOHEHTHI CBSI3HOCTH IIPU PEIICHUN 33/]aY;

YMETh OCYIIECTBIISATH MyTH IO pedpam, 00X0 sl pedep u
BEpILUH rpada;

UMETb MPECTaBICHUE 00 3UIEPOBOM M raMHIbTOHOBOM
IIyTH, UMETH NIPEACTABIEHUE O TPYAHOCTH 3a/1a4u
HAaxO0KJI€HNs TaMUJIbTOHOBA ITYTH;

BJIQJICTh NOHATUSIMU KOHEUHBIE U CYETHBIE MHOXECTBA U




YMETh UX MPUMEHSTh P PEUICHUU 33]1a4;
YMETbh IPUMEHATh METOJ MaTEMaTU4YECKON UHAYKIINHY;
YMETh IPUMEHSATh NpUHUUI [{upuxie npu peneHuu 3aaaqy

Texcmoevie
3a0ayu

— Pemate pa3Hble 3a1a4¥ MOBBIIIEHHON TPYAHOCTH;

— aHaJIM3HMPOBATH YCIOBHE 3a/1a4d, BBIOMPATh ONTUMAIBHBIA METOA
pelIeHUs 3a/1a4i, pacCMaTpPUBasl Pa3JIMUYHbIE METOIBI;

— CTPOMTbH MOJEIb PELICHUS 3a1a4H, IPOBOJUTH 10Ka3aTEIbHbIC
pacCyXIeHHUs IIPU PELICHUN 33a4H;

— pemaTh 3a1a4u, TpeOyromue nepedopa BApHAHTOB, TPOBEPKH YCIOBHIA,
BBIOOpA ONTHUMAJIBHOTO PE3yJIbTaTa;

— AHAIM3HUPOBATh U MHTEPIPETUPOBATH I1OIYYCHHBIE PELICHHUS B KOHTEKCTE
yCIIOBHS 33J]auu, BBIOUPATh PELIeHUs, HE IPOTHUBOpEYAle KOHTEKCTY;

— MEpeBOAUTH IPU PEIICHUH 33Ja4l HH(OPMALIKIO U3 OAHON (OPMBI 3alKCH
B IPYT'YI0, UCII0JIb3YSl IPU HEOOXOJMMOCTH CXEMBI, TaOIULIbI, TpapHKH,
JMarpaMMBl.

B nosceonesnoii scuznu u npu usyuenuu opyux npeomemos:
— pemarh NPaKTHYECKHUE 3aJa4M U 3aJa4d U3 IPYTUX IPEIMETOB

HHocmuoicenue pezynomamos pazoena |l

I'eomempusn

- BJ'IaI[eTL TCOMETPUICCKUMU MMOHATUAMHA ITPHU PCIICHUUN 3aJa4 U
MMPOBCACHNUN MAaTEMATUUCCKHX paCCYX(HCHHﬁ;

— CaMOCTOATENHHO (POPMYITHPOBATH ONPEAETICHHS T€OMETPHIECKHUX (QUTYD,
BBIJIBUTATh THITOTE3bI O HOBBIX CBOMCTBAaX W MPHU3HAKAX T€OMETPHICCKHX
¢buryp u 000CHOBBIBAThH WJIM OMPOBEPTaTh UX, 0000IIATH UITH
KOHKPETH3UPOBAThH PE3yIbTaThl HAa HOBBIX KJlaccax (UTYp, TPOBOIMTH B
HECJIOKHBIX CITy4asX KIacCU(PUKAIUIO PUTYp TIO Pa3TMUHBIM
OCHOBaHHSIM;

— HCCIIEZI0BATh YEPTEXHU, BKIHOUas KOMOUHAIMU (QUTYpP, U3BJIEKATH,
MHTEPIPETUPOBATH U MIPE0OPa30BbIBaTh NHGOPMAIUIO, TIPECTABIECHHYIO
Ha yepTexax;

— pemartk 3a4a4d F€OMETPUUYECKOTrO COAEP/KAHUsS, B TOM YUCIIE B CUTYallHsX,
KOI'ZIa aJITOPUTM PEILECHUS HE CIEAYET IBHO U3 YCIIOBHUs, BBIIIOJIHATH
HE00XOMMBIE /7S pEIIeHUS 3a/1a41 JONOJHUTEIbHbIE IOCTPOCHMUS,
UCCIIEIOBaTh BO3MOXKHOCTh IIPUMEHEHUS TeopeM U (GOpMYJT TS PeLICHUS
3az1ady;

— yMmeTh (GOpMYIHPOBATH U TOKA3bIBATH T€OMETPUUYECKHE YTBEPIKICHHUS;

Hmemv npedcmasnenue 06 akcuomMamuyecKkom memooe;
611a0emb NOHAMUEM 2e0OMEMPULECKUE MeCA MOYeK 6
NPOCMPAHCMBe U YMemb NPUMEHSIMb UX OJisL PEULCHUS.
3a0ay,

yMemb npUMeHsImb 0I5l peuleHus 3a0ay C80UCMEd NIOCKUX
U 0BYSPAHHDBIX Y208, MPEXSPAHHO20 Ved, Meopembl
KOCUHYCO8 U CUHYCO8 OJisl MPexepanHo20 yeud;

61a0emsb NOHAMUEeM NePReHOUKVIAPHOE CeyeHue NPUMbl U
VyMemb NPUMEHMb €20 NPU peteHul 3a0ay,

umemsb npedcmasierue 0 080UCMBEEHHOCMU NPABUTbHBIX
MHO202PAHHUKOB,

61a0emb NOHAMUSMU YEHMPATILHOE U NAPAILIETbHOE
NPOEKMUPOBAHUE U NPUMEHSMb UX NPU ROCMPOEHUU
CeueHUll MHO202PAHHUKO8 MemOOOM NPOEeKYUl,

umems npeodcmasierue 0 pa3eepmrke MHO20SPAHHUKA U
Kpamuatiuiem nymu Ha NOBEPXHOCMU MHO202PAHHUKA,
umMemsb npedcmasieHue 0 KOHU4eCKUX CeyeHusix,

uMemv npedCmasieHue 0 Kacauwuxcs cepax u




BJIAACTDb MMOHATUAMU CTCPCOMCTPHUU: IIPpHU3MaA, APAJUICIICIIUIIC, ITUpaMU/ia,

TeTpas’p;

HMCETb NPCACTABJICHUA 00 akcromMax CTCPCOMCTPHHU U CIICACTBUAX U3 HUX
N YMCTbh ITPUMCHATH UX IIPU PCIICHHUU 3a1a4;

YMCTb CTPOUTH CCUCHUSA MHOTOT'PAHHHUKOB C UCITOJIb30BAHUCM PA3JIMIHBIX
METOA0B, B TOM YHCJIE U METOJa CJIICAOB,

HMCETBb NPCACTABJICHUC O CKPCUINBAIOIIUXCA MTPAMBIX B IIPOCTPAHCTBC U
YMETh HAXOJUTH YI'OJI U PACCTOSAHHUEC MCKIAY HUMU,

IIPUMEHSATH TEOPEMBI O MAPAJUIEIBHOCTH IIPSMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE IIPU PELICHUHU 3a1a4;

YMETh IPUMEHSTH MapajlieTbHOE MPOSKTUPOBAHUE TSI H300paKEHUS
¢uryp;

YMETb IPUMEHSATH NEPIEHIUKYISIPHOCTH MPSMOM U IUNIOCKOCTHU IIPU
peH_IeHI/II/I 3ajJa4d,

BIIQJICTh IIOHATUSAMHU OPTOrOHAJIBHOE IIPOSKTUPOBAHNE, HAKIIOHHBIE U UX
IIPOEKLNHU, YMETh IPUMEHATh TEOPEMY O TPEX MEPIEHAUKYIApaxX MpU
pELICHUH 3a/1a4;

BJIQ/IETh MOHATUSIMU PACCTOSIHUE MEXKTY (DUrypaMu B IPOCTPAHCTBE,
00U NepHeHIUKYIISAP ABYX CKPEIIMBAIOLIMXCS MPSIMBIX U YMETh
IIPUMEHSATH UX IIPU PELICHUU 3a]1a4;

BIIQJICTh TIOHATUEM YIOJI MEXKAY NPSMOM U IJIOCKOCTBIO U YMETh
IIPUMEHSATD €r0 IPU PEIICHUH 3a/1a4;

BJIQ/IETh MOHATUSIMH IBYTPAHHBIN yTOJl, YTOJ MEXKIY MIOCKOCTSIMH,
MePIEHANKYIISIPHBIE TUIOCKOCTH U YMETh IPUMEHSTh UX TIPU PEIICHUN
3a1ad4;

BIIAJICTh TIOHATHSAMU TIPU3Ma, TTapaJUIeTICIUIe]] U MPUMEHITh CBOMCTBA
napajuiejenunesa npyu pelieHnu 3a1ay;

BJIAACTH ITOHATHEM pr[MOYFOJIBHBIﬁ napaiCJICIrIca U IpuMEHATH €T0
IIpu pCHICHUU 3aa4;

BIIQJIETh OHATUSAMU IUPaMUAA, BUIbI TUPaAMUJ, dJIEMEHTHI IPABHIIBHON
NApaMUbl U YMETh IPUMEHSATH UX IIPU PELICHUH 3a/1a4;

UMETh MPEJCTaBIIEHUE O Teopeme Dilnepa, MpaBUIbHBIX MHOTOIPAaHHUKAX;

BIIAJETh MOHITUEM IUIOLIAN MIOBEPXHOCTEH MHOTOTPAHHUKOB U YMETh
MPUMEHSITh €r0 IPH PEIICHUH 3a]1ay;

KOMOUHAyuy mei 6pawjenus u ymems npuUMeHsams ux npu
peutenuu 3a0ay;

—  NpUMEHAMb NPU peuleHuu 3a0a4 Gopmyy pacCmosaHus om
MOUKU 00 NIOCKOCU,

—  81a0emv pasHblMu CNOCOOAMU 3A0AHUSL NPAMOU
VPABHEHUSIMU U YMEMb NPUMEHAMb NPU PEUEHUU 3a0ay,

—  NpuUMeHAmb NPU peuleHuu 3a0ay U 00KA3amenbemee
meopem 8eKMOPHbIUL Memoo U Memoo KOOPOUHAM,

—  umemb npedcmasieHue 00 aKCUoOMax oovema, npUMeHsaMms
opmynbl 00beMO8 NPAMOY20IbHO20 napaieienuneod,
nPUMbL U RUPAMUOBL, MEMPAI0Pa NPU peuteHul 3a0ay;

—  npuMeHsmb meopemvi 06 OMHOULEHUSX 00beMO8 NpU
peuieHuu 3a0a4,

—  npuMeHAmb UHMeZPa O/ GblYUCTEeHUSl 00HEeMO8 U
noeepxHocmeri mei 6pAujeHUs, GblYUCIEHUA NIOUWAOU
cpepuueckozo nosca u 00veMa uapoo2o Clos;

— umenib npe()cmaeﬂeﬂue 0 OBUMNCEHUSAX 8 npocmparncmee.
napauileilbHom nepenoce, cummempuu OmHocumelbHo
njiockocmu, L!@HmpajleOZZ cummempuu, noeopome
OMmMHocUmeslbHoO I’lp}ZMOZZ, BUHMOBOLL cummempuu, ymenio
NPUMEHANb UX NpU peuleHUU 361061'{,'

— umemb npedcmaeﬂeHue o nﬂowadu 0pm020HCl]ZbH012
npoexKyuu,

— umenib npedcmaeﬂeﬂue O MpeXepaHHoOM U MHO20CDAHHOM
yeane u npumeHams CBOUCMBA NAOCKUX yenoe
MHO202PAHHOCO Y2lid npu peuteHuu 3a0at¢;

—  umMemb npeocmasieHus 0 npeodpazo8anuL n0O0oOUs,
20MOmemuy u ymems NPUMeHsAMb UX Npu peueHuu 3a0ay,

—  yMemb pewams 3a0ayu Ha NJIOCKOCMU Memooamu
cmepeomempuu,;
yMemsb npuUMeHAmb hopmynsl 00beM08 npu peuleHuu 3a0a




BJIAJICTh MOHATUSAMH TeJa BpaleHus (IHIMHAP, KOHYC, map u chepa), ux
CEUYEHHUS M YMETh NMPUMEHSATh UX MPU PELICHUU 3a]1ay;

BJIAACTH INOHATHUAMU KAaCATCIIBHBIC HpSIMBIe U IIJIOCKOCTHU U yMCTB
MIPUMEHSTh U3 TIPU PEIICHUU 3a/1a4;

UMETHb HpeI[CTaBJIeHI/ISI O BITMCAHHBIX U OITMCAHHBIX C(l)ean 158 YMCTB
MPUMEHSTh UX MPU PEIICHUHU 3a/aY;

BJIaACTH ITOHATUAMU O6’beM, 06’beMbI MHOFOI‘paHHI/IKOB, TSI BpaH_IeHI/ISI nu
MIPUMEHSTh UX MPU PEIICHUHU 3a/aY;

MMETh IPEACTABIICHUE O PAa3BEPTKE UUJIMHJIPA U KOHYCA, ITONIAAN
MOBEPXHOCTU LUJIMHAPA U KOHYCA, YMETh IPUMEHATh UX IIPU PELIECHUN
3a;ad;

UMETh MPECTaBIEHUE O TUIOoIaAu chepbl U YMETh IPUMEHSATH €ro Ipu
pELICHUH 3a/1a4;

YMETb peliaTh 3a/a4d Ha KOMOMHAIIMY MHOTOTPAaHHUKOB U TEJ BPAICHHUS,;
MMETh MPEACTaBICHUE O MOA00UHU B MPOCTPAHCTBE U YMETH PEIIaTh
3a/1a4d Ha OTHOIIIEHHE 00bEMOB U IIJIOIA IEH TOBEPXHOCTEN MTOT00HBIX
buryp.

B nosceonesnoui scuznu u npu usyuenuu opyux npeomemos:

COCTaBJIATh C UCIOJIb30BAHUEM CBOMCTB F€OMETPUUECKUX (PUTYD
MaTeMaTUYeCKHUe MOJIEH JIUIsl peLIeHMs 3a/1a4 MPAaKTUYECKOT0 XapaKTepa
Y 3a7ja4 U3 CMEXHBIX TUCLUIUIMH, UCCIIEJ0BATh ITOJIyYEHHbIE MOACIN U
MHTEPIPETUPOBATH PE3YNbTAT

Bexkmopuot u
Koopounamul 6

BJ'Ia]:[eTI) IMOHATHUAMMU BEKTOPBI U UX KOOPAUHATHI,
YMETDH BBIITOJHATH OIECpallvii HAal BEKTOpPAMU,

—  Hocmuoicenue pezyromamos pazoena ll;
—  Haxooums 0Ovem napaiienienunedd u mempa’opa,

npocmpancmee | —  ycronap30BaTh CKAJISAPHOE IPOU3BEAECHNE BEKTOPOB IIPHU PELICHUU 3a/1aY; 300aHHBIX KOOPOUHAMAMU CEOUX 6EPULUH,
— TPUMEHSATh ypaBHEHHE IIIOCKOCTH, GOPMYIY PACCTOSHUS MEXKIY — 3a0aeamv NPAMYIO 8 NPOCMPAHCMEE;
TOYKaMHM, ypaBHEHUE Cepbl MPU PELICHUH 3a/1a4; —  HAxooumv paccmosHue om mouku 00 NI0CKOCMU 8
— TPUMEHATH BEKTOPHI U METOJl KOOPAUHAT B IPOCTPAHCTBE IIPU PELICHUN cucmeme KOOpOUHam;
3a1a4y HAX00UMb PACCMOAHUE MENCOY CKPEUWUBAIOWUMUCS NPAMBIMU,
3A0aHHBIMU 8 CUCmeMe KOOPOUHAM
Hcemopus — HMeThb npescTaBIIeHUE O BKIIAJIE BBIIAIOIUXCS MATEMAaTHKOB B passutue | JJocmuoicenue pesynemamos pasoena |l
Mamemamuru HayKH;
— THOHHMATh POJIb MATCMATHUKHU B PA3BUTHUU Poccun
Memoowv — Hcnonp30BaTh OCHOBHBIE METO/BI 10KA3aTENbCTBA, IPOBOJUTD —  Hocmuoicenue pezynomamog pasoena ll;
mMamemamuxu JI0Ka3aTeNbCTBO U BBINOJIHATE OIIPOBEPKEHUE; —  NpUMeHAmb MamemMamuieckue 3HaHus K uccie008aHuio




— TPUMEHSTH OCHOBHBIE METO/Ibl PELLIEHHUSI MATEMATUYECKUX 3a/1a4;

— Ha OCHOBE MaTeMaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE XapaKTEpU30BaTh
KpacoTy U COBEPIIEHCTBO OKPY>KAIOIIEr0 MUpa U MPOU3BEIECHUI UCKYCCTBA;

— MPUMEHSTh IPOCTEHIINEe IPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-
KOMMYHHUKAI[MOHHBIE CUCTEMBI IIPU PEIIEHUU MaTEMaTHYECKUX 3a/1a4;

— TOJb30BATHCS MPHUKIATHBIMU POrPaMMaMH U IPOrpaMMaMU CUMBOJIBHBIX
BBIYMCIICHUI JUI UCCIIEIOBAaHHSI MATEMAaTHUYECKUX OOBEKTOB

OKpydHcalouje2o Mupa (Mooeruposanue puzuyecKux
npoyeccos, 3a0ayu SKOHOMUKU)

2) Conep:xxanue yueoHoro npeamera (476 yacon)
10 xmacc (238 yaca)
Aaredpa n Havaja aHaiau3a(155 yacoB)

[loBTOpenue. Pemenue 3agady ¢ HMCMIOIb30BAHUEM CBOMCTB YMCENI M CUCTEM CYMCIICHHUS, ACIMMOCTH, JOJIEW W 4acTed, MpOIEHTOB,
MoAayJel uuceln. PemeHue 3aiay ¢ UCHOJIb30BAaHUEM CBOMCTB CTENEHEW M KOpHEW, MHOTOWIEHOB, MPE0oOpa30BaHUI MHOTOYJIEHOB U
IpOOHO-pallMOHANBHBIX BbIpaKeHUH. PelleHune 3aiad ¢ HMCHOJB30BAHMEM TIpaayCHOMl Mepbl yria. Moaynb yucia M €ro CBOWCTBA.
Pemenue 3a1a4 Ha ABMKEHUE U COBMECTHYIO pabOTy, CMECH M CIUJIaBbl C TOMOIIBIO JIUHEHHBIX, KBaJIPATHBIX U JTPOOHO-PALIMOHATBHBIX
ypaBHEHUH M WX cucTeM. PemieHue 3aady C MOMOIIbIO YHUCIOBBIX HEPABEHCTB M CHUCTEM HEPABEHCTB C OAHOW NEPEMEHHOM, C
MPUMEHEHUEM H300paKeHHUs] YHMCIOBBIX MPOMEXYTKOB. PelieHue 3anad ¢ MCMOJIb30BAHUEM YHUCIOBBIX (DYHKIMH M UX TpadUKoB.

Hcnonb3oBanre CBOWCTB U Tpa@UKOB JTUHEHHBIX M KBAJIPATUYHBIX (YHKIMMA, OOpaTHOM MPOMOPUUOHAIBHOCTH U (PYHKIUU y:‘/;.
['padrueckoe penienne ypaBHEHU 1 HepaBEHCTB. Vcronp3oBaHue onepanuidi HaJ MHOKECTBAMU U BBICKa3bIBaHUSIMU. Vcmonp30BaHme
HEPaBEHCTB M CUCTEM HEPABEHCTB C OJTHOM MEPEMEHHOM, YHCIIOBBIX MPOMEKYTKOB, UX 00BeUHEHUN U nepecedeHuil. [Ipumenenue npu
PEIICHUH 3a7]a4 CBOMCTB apu(PMETHIECKON M T€OMETPHIECKOM MPOTPECCHU, CyMMHUPOBAHMS OECKOHEUHOMN CXOISIIEHCS TEOMETPUIECKOM

IPOTPECCHUH.

MHuo>xecTBa (YUCIOBbIE, TeOMETpHuecKUx ¢uryp). XapakTepUCTHUECKOE CBOMCTBO, 3JEMEHT MHOXXECTBA, IyCTOE, KOHEYHOE,
O0eckoHeyHoe MHOXkecTBO. CrocoObl 3amaHusi MHOXeCTB llogmHokecTBO. OTHOIIEHHS] TPUHAICKHOCTH, BKJIIOYEHHUS, PAaBEHCTBA.

Onepaum/l Haa MHOXCCTBaMMU. prrI/I Sﬁnepa. KoHneunsie u 6CCKOH€‘IHLI€, CUYCTHBIC 1 HCCUCTHBIC MHOXXCCTBA.




VctuHHbBIE W JIOXKHBIE BBICKA3bIBAaHUS, OINEpallMd HaJ BBICKA3bIBAaHUSAMHU. AneceOpa e6vickasviganuu. CBA3b BBICKA3bIBAHUNA C
MHOKecTBaMU. KBaHTOPHI CyIIeCTBOBAHUS U BCEOOITHOCTH.

3akoHbl JOTMKU. OcCHOBHble Jocuueckue npaeuna. PelleHHe JIOTrM4ecKUX 3aJad C HCIOJIB30BAHMEM KpYroB Oilllepa, OCHOBHbIX
J102U4ecKux npasu.

VYmozakmtouenus. OOOCHOBaHMSI M JI0Ka3aTeIbCTBO B MaTeMaThke. TeopeMbl. Buubl mareMaTndeckux yTBEPKIACHUM. Buodsi
ookaszamenvcme.  Mamemamuueckas — uHOykyus.  Ymeepowcoenus:  obpamHoe — OAHHOMY,  NPOMUBONOJIONCHOE,  0bpamHoe
npOMUEOnONoHCHOMY dannomy. IIpru3Hak U CBONCTBO, HEOOXOIUMBIE U JOCTATOYHBIE YCIOBHUS.

Ocnoenas meopema apugpmemuru. Ocmamxu u cpasnenust. Aneopumm Eexnuoa. Kumaiickas meopema 06 ocmamxax. Manas meopema
Depma. Q-uunsie cucmemul cyucienus. Pynxkyus Junepa, 4ucio u cymma oearumerneti HamypaibHO20 YUCIA.

Panuannas Mepa yria, TPUTOHOMETPUYECKAsl OKPYKHOCTb. TpuUroHOMeTpudeckue QyHKIMHU 4Yucesl U yrioB. DopMylibl MpPUBEICHMUS,
CJIOKEHUSI TPUTOHOMETPUYECKUX (YHKLIMHA, POpMyJbl TBOMHOTO M IMOJOBUHHOrO aprymeHta. IIpeoOpa3zoBaHue CyMMbl, Pa3HOCTH B
MIPOU3BEICHUE TPUTOHOMETPUYECKHUX (DYHKILIMM, 1 HA0OOPOT.

Hymu ¢pyHKumMu, mpomMexyTKH 3HAKONOCTOSIHCTBA, MOHOTOHHOCTh. Haunbosbiiee u HanMeHblliee 3HaueHue pynkuuu. Ilepuoanyeckue

y:

. X
(GyHKUMHM 1 HAUMEHbIIUHN nepuoi. YeTHble U HeueTHble PYHKIMU. PYHKYUU «OpOOHAS YaACmb YUCA» t U «yenas 4acmov Yuciay

y=[x]
Tpuronomerpruueckue ypaBHeHUsA. OTHOPOIHBIE TPUTOHOMETPUYECKHE YpaBHEHMS. PenieHue npocTeMIMX TPUTOHOMETPUYECKUX

HepaBeHCTB. [IpocTelimue cructeMbl TPUTOHOMETPUYECKUX YPABHEHHUI.
CreneHb ¢ IEWCTBUTENBHBIM MMOKA3aTeNIeM, CBOKMCTBA cTeneHu. [IpocTelime noka3zarenbHble ypaBHEHUS U HepaBeHCTBa. [lokazaTenbHas

dyHKIHs 1 ee cBolicTBa U rpaduk. Yucio & u pynkmms Y =€,

Jlorapudm, cBoiictBa morapudma. JlecaTuunblii u HatypanbHbldi Jorapudm. IIpeoOpazoBanue morapuPMUUIECKUX BBIPAKESHUN.
Jlorapudmuyeckue ypaBHeHUs U HepaBeHCTBA. Jlorapudmudeckas GyHKIHS U €€ CBOWCTBA U TpaduK.

Crenennast GyHKITUS U €€ CBOMCTBa U Tpaduk. MppanmoHanbHble ypaBHEHUS.

Meron wHTEpBaJIOB [jIsi pemieHusi HepaBeHCTB. [IpeoOpazoBanust rpadukoB (QyHKIUH: CIBUT, YMHOXCHHE HA YHCIIO, OTPaKEHUE
OTHOCUTEJILHO KOOPJIMHATHBIX Oceil. ['padmyueckne METONbl pelIeHHs] YpaBHEHUN W HEpaBEHCTB. PelieHne ypaBHEHMII M HEPaBEHCTB,
COJIEpIKaIINX EPEMEHHYIO 0] 3HAKOM MOIYJIS.

CucreMmbl TMOKa3aTeIbHBIX, JOTApU(OMHUSCKHX M HWPPANHMOHAIBHBIX ypaBHEHHH. CHCTEMBI MOKa3aTeIbHBIX, JIOTAPU(OMHUCCKUX H
UpPpalMOHATBHBIX HEPABEHCTB.

B3aumnuo oOpaTtHbie dyHkiuu. ['paduku B3auMHO 00paTHBIX (PYHKITUA.

VYpaBHEHUS, CUCTEMbI YPaBHEHUI C TApaMETPOM.



@opmyna bunoma Hoeiomona. Pewenue ypasnenuti cmeneHu e6viuie 2 cneyuanbHvix 6udos. Teopema Buema, meopema be3y.
Ilpusooumvle u Henpugooumvie mnozounenvl. OcHosnas meopema ancedpvl. Cummempuueckue MmHO204YNeHbl. Llenouucnennvie u
YeN03HAYUHbIe MHO2OYIEHDL.

Huoganmossi ypasnenus. Llennvie opobu. Teopema Pepma o cymme K6adpamos.

Cymmpl U psaobl, Memoobl CyMMUPOBAHUS U NPUSHAKU CXOOUMOCTU.

Teopemul 0 npubauNICEHUU OCUCMBUMENbHBIX YUCET PAYUOHATbHBIMU.

MHoocecmsa Ha KOOpOUHAMHOU NIIOCKOCHIU.

Hepasencmeo Kow—bBynaxosckozo, nepasencmeo Hencena, nepasencmsa o cpeoHux.

I'eomeTpus (83 uaca)

[ToBTOopenue. Pemienue 3amay ¢ MCMONB30BAaHUEM CBOMCTB (DUTYyp Ha TUIOCKOCTU. PerieHue 3a7ad Ha J0Ka3aTeIbCTBO M MOCTPOCHHUE
KOHTpIpuMepoB. [IpuMeHeHue NpocTeHIIUX JIOTHYECKUX NpaBuil. PemieHue 3agad ¢ UCIMOIb30BAaHUEM TEOPEM O TPEYroyibHUKAX,
COOTHOILICHUM B MPSMOYTOJBHBIX TPEYroJibHUKaX, (PaKTOB, CBS3aHHBIX C YETHIPEXYroJibHUKaMu. PelieHue 3ajad ¢ HUCMOJIb30BaHUEM
(hakTOB, CBSI3aHHBIX C OKPYKHOCTSIMU. Perienre 3aay Ha U3MEPEHUsT Ha TIJIOCKOCTH, BBIUYMUCICHUS JUIMH U TUIomanen. Pewenue 3aday ¢
NOMOWbIO EKMOPOS U KOOPOUHAM.

Harnsingnas crepeomerpus. [lpusma, napamienenunes, nupamuaa, TeTpadip.

OCHOBHBIE TOHSATUS T€OMETPUU B MPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUM U CIEACTBUA U3 HUX. [lomamue o6 axcuomamuyeckom
Memooe.

Teopema Menenas ons mempas’opa. IlocTpoeHue ceuyeHU MHOTOTPAHHUKOB METOJOM cienoB. lleHTpanbHOE TPOEKTHUPOBAHMUE.
ITocTpoenune ceueHnii MHOTOrpaHHUKOB METOAOM ITPOEKIUH.

CkpenBaroniyecs: npsMble B MPOCTPAHCTBE. YTOJI MEXKIAY HUMHU. MemoObl HAXOHMCOEHUs PACCMOAHUN MeHCOY CKPeUUBAOUUMUCS]
NPAMBIMU.

TeopeMbl 0 TmapaiIeNbHOCTH TPSIMBIX M IUIOCKOCTEH B mpocTpanctBe. [lapamiensHoe NMpoeKTUpoBaHWE W H300pakeHHwe (uryp.
T'eomempuueckue mecma mouex 6 npocmpaHcmee.

[leprieHAUKYISIPHOCTh MPSIMOM UM TUIOCKOCTH. OpTOrOHAIbHOE TMpoeKkThUpoBaHue. HakionHble W mnpoekiuu. Teopema o Tpex
MIePIICHIUKYJISIpaXx.

Buowr mempasopos. Opmoyenmpuueckuti mempasop, KApKACHuIL mempasop, pagHOZpannsli mempalop. llpsavoyeonvrulii mempas’op.
Meouanvl u 6umeduanvl mempas’opa.

Jlocmpausanue mempas’opa 00 napaiieienuneod.

Paccrosinug mexay gurypamu B mpoctpaHcTBe. OOIniA NepneHIUKYIISIp IBYX CKPEIIUBAIOIIUXCS MPSIMBbIX.

Vel B npoctpaHcTBe. [leprneHuKyaspHble MIIOCKOCTH. [lnowads opmozonanviou npoexkyuu. llepnenouxynsapuoe ceuenue npusmbl.
Tpexepannvi u muoeocpannviu yeon. (Ceoucmea NIOCKUX Y2108 mHoz2ozpannoco yena. (Ceoucmea NIOCKUX U O8Y2PAHHLIX Y2108
mpexzpanno2o yena. Teopemvi KOCUHYCO8 U CUHYCO8 OJisl MPexepanHHo20 yaid.



Bubl MHOTOrpaHHUKOB. Pazeepmku mHocoepannuka. Kpamuatiwiue nymu na nogepxHocmu MHO20SPAHHUKA.

Teopema Duinepa. [lpaBuiibHbIE MHOTOTPAHHUKH. /[80UICMBEHHOCMb NPABUNLHBIX MHO202PAHHUKOS.

[Tpusma. [Mapamnenenunesn. CpoiicTBa napamienenuneaa. [Ipsmoyronsuelil napamwienenunea. HakmoHHbIE TPU3MBL.

[Tupamuga. Buaer mupaMu. IaeMEHTHI MPAaBUILHON TUpaMuIbl. [[upamMuapl ¢ paBHOHAKIOHEHHBIMU PeOpaMu U TPAHSIMH, KX OCHOBHBIC
CBOWCTBA.

[Tmomaan NOBEPXHOCTEN MHOTOTPAHHUKOB.

VYceueHHas nupamMuaa.

11 kaacc (238 yacoB)

Adredpa u HayaJa anajau3a (147 yacoB)
Tpuronomerpudeckue GpyHKIMK YACIOBOTO aprymenTa Y = COSX Y =SINX Y= gx y=ctgx
GyHKIMH.

OOpaTHbIe TPUTOHOMETPUYECKUE (PYHKIIUH, UX TJIaBHbIE 3HAYEHUsI, CBOIICTBA U IpaUKH.
IlepBrYHBIE IPEACTABICHUS O MHOXECTBE KOMILIEKCHBIX YUCEN. /leucmaus ¢ KomnieKkcHviMu yucaamu. Komniekcrho conpsicennvle
yucna. Mooyaw u apeaymenm yucaa. Tpuconomempuyeckas popma Komniekcho2o yucia. Pewenue ypagnenutl 6 KOMNIEKCHbIX YUCLAX.
[Tonsitue mpenena ¢hyHKuuu B ToUKe. [lonamue npedena @yuxkyuu 6 beckoneunocmu. Acumnmomasl epaguxa yukyuu. Cpasnerue
beckoHeuHo manvix u beckoneuno oonvuux. HempepsiBHOCTH GyHKIMU. Ceoticmea HenpepwvleHulx hyukyutl. Teopema Beiiepuumpacca.
Huddepenunpyemocts pynkuuu. IlponsBonnas Gpynkiuu B Touke. KacatenbHas k rpaduky gyHkinuu. ['eomeTpruueckuii U1 pu3nyecKuii
CMBICJI TPOU3BOAHOMU. [Ipumenenue npouzeoonou 6 ghusuxe. IIpousBoanbie aneMeHTapHbIX QyHkuid. [IpaBuna nuddepenunpoBanusi.
Bropas npousBoaHas, e TeOMETpUUYECKUNA U (PU3UUECKUN CMBICIL.

Touku skcTpemyMa (MakcuMyMa U MUHMMYMa). VccnenoBanue sinemMeHTapHbIX GYHKIUNA Ha TOUKH SKCTpEMyMa, HanboJibliee u
HaMMeEHbIIIee 3HAUCHHE C TOMOILBIO MPOU3BOIHON. [locmpoenue epaguxos (hyHkyuil ¢ nomowsbio npou3eoounsix. llpumenenue
npouU3B00HOU Npu peuieHuu 3a0a4. Haxoacoenue sxcmpemymos QyHKyuil HeCKOJIbKUX NePeMEHHDBIX.

[TepBooOpasnas. Heonmpenenennsiit uaterpai. [lepsooOpasnbie aneMenTapHbix GyHKui. [Lmomnans KpuBOIUHEHHOM Tpareuu.
®opmyna Hetotona-JleitOnuna. OnpeneneHHbI HHTETpall. Buiuucienue niowadet niockux guayp u 06vemos mei 8paweHus ¢
NOMOWbI0 UHmMezpada.

Memoowl pewienus hyHKYUOHANbHBIX YPAGHEHUN U HEPABEHCME.

I'eometpus (73 gaca)

Tena Bpamenus: TUIMHAP, KOHYC, map U chepa. CeueHus UMIMHIpa, KOHyca u 1mapa. lllapoBoii cermenT, mapoBoi CIoi, I1apoBon
ceKTop (KOHYC).

Y CceueHHbIN KOHYC.

. CBoiicTBa 1 rpadMKi TPUTOHOMETPUUECKUX



Onemenmul chepuueckou 2eomempuu. Konuueckue ceuenus.

KacarenpHble psMble U MI0CKOCTH. Brincannsie u onucanubie cdepol. Kacarowuecs cgepwi. Kombunayuu men spawjenus.

BexTops! 1 koopauHaThl. CyMMa BEKTOPOB, YMHOKEHHUE BEKTOpPA HA YUCIIO. YTOJI MEXKIy BekTopamu. CKalsipHOE MMPOU3BEICHHUE.
Ypasaenue miockoctd. DopMyiia pacCTOSHUS MEKIY TOUKaMH. Y paBHeHHE chepbl. Popmyna paccmosnus om mouku 00 nAOCKOCHU.
Cnocobwl 3a0anusi NpAMou ypasHeHUsMU.

Pewenue 3a0au u doxazamenvcmeo meopem ¢ NOMOWBIO 8EKMOPOE U MEMOOOM KOOPOUHAM. DNeMeHmMbl 2e0Mempu Macc.

[Tonsitue o6bemMa. O6GbeMbl MHOTOTPAaHHUKOB. OOBEMBI TN BpallleHus1. Akcuomsl 06vema. Boigod gpopmyn 00bemos8 npamoy2oibHO20
napanienenuneoaq, Npusmvl U RUpamuosl. Popmynvt 0is HaxoxHcoeHuss oovema mempasopa. Teopemvl 06 OMHOUWEHUAX 0OBEMOS.
Ipunooicenus unmezpana K eviuucienuro 00vemos u nogepxuocmell mei epawerus. Ilowaos cpepuueckoeo nosaca. Obvem waposozo
cnos. [lpumenenue 06vemos npu pewieHuu 3a0a.

[Tnomans cdepsl.

Paszsepmra yununopa u xouyca. Ilnomanp moBEpXHOCTH IMIIMHIPA U KOHYCA.

KomMOnHanum MHOTOTPaHHUKOB U TEJT BpaIlCHUS.

[Tono6ue B mpocTpancTBe. OTHOLIIEHHE 00BEMOB U IIONIAICH MOBEPXHOCTEHN MOI0OHBIX PUryp.

suoicenus 6 npocmpancmee: napaiieibHulil NepeHoC, CUMMEMPUsL OMHOCUMETbHO NIOCKOCIU, YEHMPATIbHASL CUMMEMPUS, NOBOPOM
OMHOCUMENILHO NPAMOUL.

IIpeobpazosanue nodobus, comomemusl. Pewenue 3a0a4 Ha NIOCKOCHMU C UCNONb308AHUEM CTNEPEOMEMPUUECKUX MEMOO08.

BeposiITHOCTh M CTATHCTHKA, JIOTHKA, Teopus rpados n komouHaTopuka (18 yacos)

[ToBTopenue. Mcnonp3oBanre TabIUIl U JUATPaMM JIJIsl TIPEJICTaBIICHUs JaHHBIX. Pelienue 3a1a4 Ha MPUMEHEHHUE OMTUCATEIbHBIX
XapaKTEPUCTHUK YHCIOBBIX HAOOPOB: CPEAHMUX, HAUOOJIBIIETO U HAMMEHBIIET0 3HaU€HUs, pa3Maxa, IUCIEePCUU U CTaHIapTHOTO
OTKJIOHECHHUS. BrIuuciIeHne 4acToT ¥ BEpPOSATHOCTEH COObITHI. BhruncieHne BeposiTHOCTEH B OMBITAX ¢ PABHOBO3MOKHBIMU
aJIEeMEHTapHBIMU UcXoaMu. Mcronbp3oBanne KOMOMHATOPUKH. Brrurcienue BeposiITHOCTEH He3aBUCUMBIX cOObITHH. Vcnonb3oBanue
(bopMyJIbI CIIOKEHHS BEPOATHOCTEH, IUarpamm Disepa, 1epeBa BeposiTHocTel, (hopmyssl bepHymu.

Bepoamnocmnoe npocmpancmeo. Axcuomsvl meopuu 6eposmHocmen.

YcnoBHas BepoATHOCTH. [IpaBuiio ymHOXkeHUs BeposTHOocTeEN. Dopmyina nmosHou BepostHocTH. Dopmyia barieca.

JIMCKpeTHBIE CITydailHbIE BEIMYUHBI U pacupenesieHns. COBMECTHBIE pacnpeaciieHus. Pacnipenenenne cyMMbl U POU3BEACHUS
HE3aBUCUMBIX CIIyYalHbIX BEJIMYMH. MaTeMaTUYECKOE 0KUAAHUE U JUCTIEPCUS CIIYYaMHOW BEJIMYMHBL. MaTeMaTU4eCKOE 0KUIAHNUE U
JOUCIIEPCUSL CYMMBI CIIyYalHbIX BEJIMYMH.

bunapnas cinydaiinas BelM4dnHa, pactpenenenue bepnymm. I'eometprueckoe pacupenenenue. bHHOMHAIBHOE pacIpeieICHUE U €ro
CBOMCTBA. [ unepeeomempuueckoe pacnpeoenenue u e2o ceoUCmad.

HenpeprpisHble cinydaiinbie BenuuuHbl. [lToTHOCTE BeposTHOCTH. DyHKIMA pacnpeneneHus. PaBHomepHOe pacnpenesieHue.



Iloxazamenvroe pacnpedenenue, e2o napamempeol.

Pacnpeoenenue llyaccona u eco npumenenue. Hopmansnoe pacrnpenenenue. @ynkuus Jlamnaca. [Tapamerpsl HOpMalibHOTO
pactpenenenus. [Ipumepsl caydyailHbIX BEIMYMH, TOJYMHEHHBIX HOPMAJIbHOMY 3aKOHY (IIOTPEUIHOCTh U3MEPEHUM, POCT YEIIOBEKA).
Llenmpanvnas npedenvras meopema.

Hepasencmeo Yebviuesa. Teopema Yeoviuesa u meopema bepnynnu. 3axon 6orvuiux uucen. Boibopounsiii Memoo uzmepeHus
seposamuocmetl. Ponb 3axona 6onbuux yucen 8 HayKke, npupooe u oowecmae.

KoBapuanus nByx ciydaifHbix BeauduH. [lonsitue o koapdunuente koppensiuuu. CoBMECTHbIE HAOIIOEHUS JBYX CITyYalHbIX BEJIMYUH.
Buibopounwiii koagppuyuenm xoppenayuu. Jlunetinas peepeccusi.

Cmamucmuueckas eunomeza. Cmamucmuka Kpumepusi u ee yposensb 3nayumocmu. Ilpoeepka npocmetiwiux eunomes. Imnupudeckue
pacnpeoeieHus U ux céa3b ¢ meopemuyeckumu pacnpeoeieHuamu. Paneosas koppenayus.

Ilocmpoenue coomeemcmesuil. HnvekmusHvle u clopbekmusHvle coomeemcmeus. buekyuu. /luckpemnas nenpepvignocms. Ilpunyun

Jupuxne.
Koouposanue. /{eouunas 3anuce.

OcHognvle nouamust meopuu 2pagos. /lepeswvs. /leouunoe oepeso. Ceasnocmo. Komnonenmoi cesaznocmu. Ilymu na epaghe. iineposwt u
L'amunvmonogvl nymu.

3) Temaruueckoe MIAHMPOBAHHE

Ne Tema ypoka Peannsanust BoCIUTaTEIBHOTO Kous-Bo yacos
n/n NOTEeHIMaNA(BUIbI U (POPMBI IESITEIbHOCTH)
10 knace
1. | TloBropenue. MuokecTBa. Jloruka. YCTaHOBJIEHHUE JOBEPUTEIIBHBIX OTHOIIEHUI 10

MEX1y YUUTENIEM U €T0 YUCHUKaMH,
CHOCOOCTBYIOUINX MO3UTUBHOMY BOCIIPHUSITHIO
ydaliuMucs TpeboBaHrN U MPOCHhO yuuTes,
MPUBJICYCHUIO NX BHUMAHUS K 00CYKIaeMOi
Ha ypoke HH(pOpMaIuy, aKTUBU3AIUH UX
NI03HABATEIbHOM IESITETbHOCTH

2. | JlemuMOCTh Uncen WHULIMUPOBAHUE U TTOACPIKKA 11
HCCIIEIOBATEILCKOM IEATEILHOCTH




IIKOJIbHUKOB B PaMKaX peaiu3alii UMU
WHJIMBUAYAJbHBIX U TPYIIIOBBIX
UCCJIEI0BATENBCKUX MTPOEKTOB, YTO 1aCT
IIKOJIbHUKAaM BO3MOKHOCTh IPUOOPECTH
HaBBIK CAMOCTOSITEIILHOTO PELICHUS
TEOPETUUYECKOU MPOOIIEMBI, HABBIK
reHepUpOBaHUS U OPOPMIIEHUSI COOCTBEHHBIX
UJIEH, HaBBIK YBAKUTEIBHOTO OTHOIIEHUS K
qy>KUM UJesM, 0pOpMIIEHHBIM B paboTax
JIPYTUX UCCIEN0BaTENEH, HABBIK ITyOJIMYHOTO
BBICTYIUICHUS NEpPE]] Ay JUTOPUEH,
apryMEHTUPOBAHMS U OTCTaUBAHMS CBOEH
TOYKU 3PCHUS

MHuorouiensl. Anredpandyeckue ypaBHEHHS

MOOY>KJIEHHE IIKOJIHHUKOB COOJI0IaTh HAa
ypOKe OOIICTPUHATHIE HOPMBI TIOBEICHHS,
npaBuiia OOIICHHS CO CTAPIIUMHU
(YuuTensiMu) ¥ CBEpCTHUKAMU
(ILIKOJILHUKAMMU ), IPUHITUIIBI YIeOHOU
JUCIUTUTMHBI U CAMOOPTaHU3AINH

17

BBenenne

MPUBJICUCHNE BHUMAHUS IIKOJIBHUKOB K
LIEHHOCTHOMY aCTEKTY U3y4aeMbIX Ha ypOKax
SIBJICHUM, OpraHu3aliusi uX paboThl ¢
MOJy4aeMOM Ha YPOKE COUAIBHO 3HAUMMOM
nH(popMaleit — THUIMUPOBAHUE €€
00CYXIeHHSI, BBICKA3bIBAaHUS YUAITUMHUCS
CBOET0 MHEHHUS I10 €€ MOBOTY, BRIPAOOTKH
CBOEIr0 K HEW OTHOIIICHHS

[TapaiennbHOCTh MPSIMBIX U TNIOCKOCTEN

MPUBJICYCHUE BHUMAHUS TIKOJIBHUKOB K
IIEHHOCTHOMY aCIeKTy U3y4aeMbIX Ha ypOKax
SIBJICHUIA, OpTaHU3aIHsI UX PAaOOTHI C
MOJy4a€MOU Ha YPOKE COUUAIBHO 3HAUUMOU
nH(pOpMaIuel — THUIIMUPOBAHUE €€

21




00CYXJIeHHUsI, BBICKA3bIBAHUS YIAIIUMUCS
CBOETO MHEHHUS T10 €€ MMOBOTY, BRIPAOOTKH
CBOETO K HEI OTHOIIIEHUS

Crenens ¢ I[GﬁCTBPITGJIBHBIM ITOKa3aTCJICM

YCTAHOBJICHHUE JIOBEPUTEIIbHBIX OTHOIICHUMN
MEXYy YUYUTEIIEM U €r0 YUeHUKaAMH,
CIOCOOCTBYIOIIUX MTO3UTUBHOMY BOCIIPHUSATHIO
yqalmMucs TpeOoBaHUM U IPOCHO yIUTEI,
MIPUBJICYCHUIO UX BHUMAHHS K 00CYyX1aeMOi
Ha ypoke uH(popMaium, akTUBU3AINU UX
IMO3HABaTEIbHOM IEITEIbHOCTHU

15

CrenenHast pyHKUuUs

HCITIOJIb30BAaHUE BOCIIUTATCIIBHBIX
BO3MOXKHOCTEH coiep KaHHsl y4eOHOTO
npeaMeTa yepe3 JeMOHCTPAIUIO ICTSIM
IIPUMEPOB OTBETCTBEHHOTO, T'PAKIAHCKOTO
MTOBEACHUS, TIPOSBIICHUS YEIOBCKOIIOOHS U
JT0OpOCEepACIYHOCTH, Yepe3 moa00p
COOTBETCTBYIOIIHUX TEKCTOB JUISl UTCHUS,
3aJ1a4 JUIs PEIICHMS, POOJIEMHBIX CHTYaIlui
JUIs1 OOCY)KJICHHS B KJ1acce

17

[leprieHIMKYIAPHOCTH NPSIMBIX U INIOCKOCTEN

opraHu3zanus medcrsa MOTUBUPOBAHHBIX U
APYAUPOBAHHBIX yYAIIUXCA HAZL UX
HEYCIIEBAIOIIUMH OJTHOKJIACCHUKAMM,
JAFOIIETO NIKOJIBbHUKAM COLMAJIbHO 3HAYNMBIN
ONBIT COTPYTHUYECTBA U B3AaMMHOW IMOMOIIN

20

[TokazaTenpHas GyHKIUS

MIPUBJICYEHUE BHUMAHUS ITKOJIBHUKOB K
LIEHHOCTHOMY aCHEKTY U3y4aeMbIX Ha ypOKax
SIBJICHU, OpTaHU3aIHsI UX PAOOTHI C
MOJy4a€MOU Ha YPOKE COLUAIBHO 3HAUMMOU
nH(popMaIuel — THUIIMUPOBAHUE €€
00CYXJIeHHUsI, BBICKA3bIBAHUS YIAIIUMUCS
CBOETO MHEHHUS T10 €€ MMOBOTY, BEIPAOOTKH
CBOET0 K HEW OTHOIIECHUS

12




10.

Jlorapupmuyeckas GyHKIUS

BKJIFOUEHUE B YPOK UTPOBBIX IPOLEAYD,
KOTOpPBIE MMOMOTAIOT MOJICPKATH MOTHUBALIAIO
JIETEN K MOJIYYEHHIO 3HAHUH, HaJIa)KUBAHUIO
MTO3UTUBHBIX MEKJIMYHOCTHBIX OTHOLLIEHUI B
KJIacce, IOMOTal0T YCTAHOBJICHUIO
no0poskenaTeabHOM aTMocdephl BO BpeMs

ypoka

18

11.

MHororpaHHuKu

IPUMEHEHUE Ha YPOKE HHTEPAKTUBHBIX (OPM
paboThl yyalluXcs: UHTEJUIEKTyaJIbHBIX UID,
CTUMYJIMPYIOIIMX [TO3HABATEIIbHYIO
MOTHUBALMIO IIKOJbHUKOB; IUCKYCCUM,
KOTOPBIE JAOT YYAITUMCS BOBMOKHOCTh
NPUOOPECTH OIBIT BEACHUS KOHCTPYKTUBHOTO
JMasora; TpynmnoBoi padoThl Wik paboTHI B
napax, KOTOpbI€ y4aT IIKOJIbHUKOB
KOMaHJTHOH paboTe U B3aUMOJACHCTBUIO C
JPYTUMU AETbMU

17

12.

Tpuronomerpudeckue GOpMyIIbI

YCTaHOBJICHHE TOBEPUTEIIBHBIX OTHOIICHU
MEXy YYUTEIIEM U €r0 YUCHHKaMHU,
CHOCOOCTBYIOUINX MO3UTUBHOMY BOCIIPHUSATHIO
y4YaluMHucs TpeOOBaHUM U MPOCHO yuuTens,
MPUBJICUCHHUIO X BHUMaHUS K 00CyX)aaeMoil
Ha ypoKke MH(popMaIuu, akTHBU3AIUU X
MMO3HaBaTEIbHOU JCITECILHOCTHU

26

13.

TpuroHoMeTpuyecKue ypaBHEHUS

WHUIIMHPOBAHUE U MTOJIEPIKKA
UCCJIEIOBATENbCKOM 1eATEIbHOCTH
IIKOJILHUKOB B paMKaXxX peajin3alui MU
WHAUBUIYAJIbHBIX U TPYIIIOBBIX
UCCIIEIOBATENbCKUX MPOEKTOB, YTO JAcCT
HIKOJIbHUKAM BO3MOXXHOCTh PUOOPECTH
HABBIK CAMOCTOSITENIFHOTO PEIICHHUS
TEOPETUUECKON MPOOIEMBbI, HABBIK

27




reHEepUpPOBaHuUs U 0POPMIICHUSI COOCTBEHHBIX
U7Iei, HaBbIK YBAKUTEIBHOTO OTHOIIICHHUS K
Yy KUM HJIesIM, O)OPMIIEHHBIM B paboTax
JPYTUX UCClIeA0BaTeNeH, HaBBIK IyOJINYHOTO
BBICTYIUICHHSI TIEpEe]] Ay AUTOPUECH,
apryMEHTHPOBAHUS M OTCTauBaHUs CBOCH
TOYKHU 3pPCHUS

14.

HOBTOpeHI/IG. Pemenue 3a1a4 110 ICOMCTPHUHU

opranu3zanus medcTBa MOTUBUPOBAHHBIX U
APYAUPOBAHHBIX YUAILIUXCS HAJl UX
HEYCIEBAIOIINMU OJHOKIIACCHUKAMM,
JTAIOIIETO MIKOJbHUKAM COIUAIBHO 3HAYUMBIN
ONBIT COTPYTHUYECTBA U B3aUMHOMN MMOMOIIA

20

15.

[TIpomexxyTounast arTecTanus

MOOY>KJIeHHE IIKOJIHbHUKOB COOJI0IaTh HAa
ypOKe OOIIETPUHATHIE HOPMBI TIOBEICHHUS,
npaBuiia OOIICHHS CO CTAPIIUMHU
(YuuTensiMu) ¥ CBEpCTHUKAMU
(IIKOJILHUKAMMU ), IPUHITUTIBI YIeOHOU
JUCIUTUTMHBI U CAMOOPTaHU3AINH

Bcero 3a rog
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11 xkaace

16.

[ToBTOopenue kypca 10 k1.

YCTaHOBJICHHE IOBEPUTEIIBHBIX OTHOIICHHM
MEXy YIUTEIIEM U €r0 YUCHUKAMH,
CIIOCOOCTBYIONTUX MO3UTHBHOMY BOCIIPHUSITHIO
yYalyMHuCs TpeOOBaHUHM U TIPOCKO yUuTes,
MIPUBJICUCHHUIO X BHUMAHUS K 00CYX)IaeMoit
Ha ypoke nH(popMaImu, akTHBU3AITUU X
MO3HABATEIILHOMN JCSITEIBHOCTH

17.

Tpuronomerpuueckue QyHKIIUU

noOyKIeHUE MKOJIHHUKOB COOJII0IaTh Ha
ypOKe OOIIeTPUHSATHIE HOPMBI TIOBEICHHUS,
npaBwJia OOIICHUS CO CTAPIIUMU
(yuuTensMu) U CBEpCTHUKaAMU

20




(IIKOTBHUKAMU ), IPUHIUIIBI y4eOHOU
JIMCHUIUIMHBI U CAMOOPTaHU3AINT

18.

[IpousBogHas U €€ TEOMETPUUECCKUN CMBICIT

opraHu3anuAa IIIG(I)CTBa MOTHUBHUPOBAHHBIX U
OPYAHUPOBAHHBIX YUYAIIUXCA HAO UX
HCYCIICBAIOIMMHU OAHOKJIIACCHUKAMU,
Jaromicro mMKOoJbHHUKaM COITUaJIBHO 3HAYUMBIN
OIIBIT COTPYAHNYCCTBA U B3aUMHOU IIOMOIIIH

24

19.

[IpuMeHeHne Npor3BOIHOM K UCCIEA0BAHUIO
byHKIUH

WHUIIMAPOBAHUE U TIOJJIEPIKKA
UCCIIEIOBATENLCKOM NIeATeIbHOCTH
IIIKOJTPHUKOB B paMKax peain3aliii MU
WHIUBUTYyaTbHBIX W TPYIITOBBIX
UCCIIEIOBATENLCKUX MPOEKTOB, YTO JACT
IITKOJTbHIKAM BO3MOYKHOCTh TIPHOOPECTH
HABBIK CAMOCTOSITEILHOTO PEIICHUS
TEOPETUUECKON MPOOJIEMBI, HABBIK
reHepUpPOBaHUS U 0POPMIICHUSI COOCTBEHHBIX
UJiIei, HABBIK YBOXKUTEILHOTO OTHOIIICHUS K
Yy)KUM UJesM, 0(pOpPMIIEHHBIM B paboTax
JIPYTUX UCCIIE0BATENCH, HABBIK IyOJIMYHOTO
BBICTYIUICHUS TIEpPe]] Ay TUTOPUCH,
apryMEHTUPOBAHMS M OTCTAaWBAaHMS CBOCH
TOYKH 3PEHUS

18

20.

Hwnusap, KoHyc, wap

BKJIFOYEHHUE B YPOK UTPOBBIX MTPOLIEAYD,
KOTOPBIE TIOMOTAIOT IOJIEPKATh MOTUBALIUIO
JIETEN K TOJIYYCHUIO 3HAHUM, HATAKWBAHUIO
MMO3UTUBHBIX MEKJIMYHOCTHBIX OTHOIIICHHUH B
KJ1acce, IOMOTar0T YCTAHOBJICHUIO
T00poXkKeIaTeIbHON aTMOc(epsl BO BpeMs

ypOKa

17

21.

[lepBooOpasnas u uHTErpal

o0y IeHNE MKOJLHUKOB COOIOAATh HA
YpOKe OOIIeTPUHSATHIE HOPMBI TTOBEACHHUS,
npaBuJia OOIICHUS CO CTAPIIUMU

16




(yuuTensiMu) U CBEpCTHUKAMU
(IIKOBHUKAMU ), TIPUHIUIIBI y4eOHOU
JUCHUIUIMHBI U CAMOOPTaHU3ALNH

22.

OO0BeMBI TET

IPUMEHEHUE Ha YPOKE HHTEPAKTUBHBIX (OPM
paboThl yUalUXcs: HHTEIJIEKTYaIbHBIX U,
CTUMYJIMPYIOIINX TIO3HABATEIbHYIO
MOTHBALIMIO IIKOJIBHUKOB; IUCKYCCHIA,
KOTOPBIE JAOT YYAITUMCS BO3MOKHOCTh
NPUOOPECTH OIBIT BEACHUS KOHCTPYKTUBHOTO
JMasora; TpynmnoBoi padoThl Wik pabOTHI B
napax, KOTOpbI€ y4aT HIKOJIbHUKOB
KOMaHJHOU paboTe U B3aUMOJEHCTBUIO C
JPYTUMU AETbMU

18

23.

BekTopsl B mpocTpaHCcTBE

opranu3zanus medcTBa MOTUBUPOBAHHBIX U
APYAUPOBAHHBIX YYaAILIUXCS HAJl UX
HEYCIIEBAKOIINMU OJHOKIACCHUKAMH,
JIAFOLIETO MIKOJbHUKAM COLUAIBHO 3HAYUMBbIN
ONBIT COTPYTHUYECTBA U B3aMMHOMW IMOMOILH

24,

Metona KOOpAMHAT B IPOCTPAHCTBE. JIBHKEeHUS

MPUBJICUCHNE BHUMAHUS IIIKOJIBHUKOB K
LIECHHOCTHOMY aCTHEKTY U3y4aeMbIX Ha ypOKax
SIBJICHUM, OpraHu3alusi uX paboThI C
MOJy4aeMOM Ha YPOKE COLUAIBHO 3HAUMMOM
nH(popMalelt — THUIMUPOBAHUE €€
00CYXIeHHsI, BBICKA3bIBAaHUS YUAIIUMUCS
CBOEr0 MHEHHUS I10 €€ MOBOTY, BRIPAOOTKH
CBOEIr'0 K HEW OTHOIIICHHS

18

25.

KomOunaropuka

opraHu3anu:Aa Hle(l)CTBa MOTHUBHUPOBAHHBIX U
SPYANPOBAHHBIX YHAIIUXCS HAM UX
HCYCIICBAOIMMU OJTHOKJIACCHUKAMMU,
JAa0MICTrO IMKOJbHHUKAaM COIIMAaJIbBHO 3HAYUMBbII
OIIBIT COTPYAHNYICCTBA B3aUMHOM IIOMOIIH1

10

26.

DJeMeHTHI TCOPHUHU BECPOATHOCTHU

HHUIOWHUPOBAHUC U MMOAACPKKA




HCCIIEI0BATENIbCKOM NESTEIbHOCTH
IIKOJIbHUKOB B PAMKax peaIN3allii UMHU
WHIVMBUAYAJIBHBIX U TPYIITOBBIX
MCCIIE0BATEIbCKUX MPOEKTOB, YTO JACT
HIKOJIbHUKAaM BO3MOKHOCTh IPUOOPECTH
HAaBBIK CAMOCTOSITEIILHOTO PELICHHUS
TEOPETUUYECKOU MPOOIIEMBI, HABBIK
reHepUpPOBaHUS U 0POPMIICHUSI COOCTBEHHBIX
UJIEW, HaBbIK YBAXKUTEJIBHOIO OTHOLIEHUS K
Yy)KUM UJesIM, OPOPMIIEHHBIM B paboTax
JIPYTUX UCCIEN0BAaTENEH, HABBIK ITyOJIMYHOTO
BBICTYIUIEHUS IIEPE] ayAUTOPUEN,
apryMEHTUPOBAHUS U OTCTaMBAHUS CBOEH
TOYKH 3PEHUS

27,

KowmriiekcHbie uncia

UCITOJIb30BAaHUE BOCITUTATCIIBHBIX
BO3MOXKHOCTEH CoJiepKaHUs y4eOHOTO
npeaMeTa yepe3 JIEMOHCTPAIIUIO ACTIAM
IIPUMEPOB OTBETCTBEHHOIO, TPAKIAHCKOTO
MOBECHUS, TIPOSBIICHUS YEIOBCKOIIOOMS U
JT0OpOCepASIYHOCTH, Yepe3 moa00p
COOTBETCTBYIOIIHUX TEKCTOB JUISl UTCHUS,
3aJ1a4 JUIS PEIICHMS, POOJIEMHBIX CHTYaITuN
JU1s1 0OCY KJICHUSI B KJ1acce

13

28.

[ToBTOpenue. Pemenue 3a1ay o reoMeTpuu

YCTaHOBJICHHE IOBEPUTEIIBHBIX OTHOIICHHH
MEXIy YIUTEIIEM U €T0 YUCHUKAMHU,
CIIOCOOCTBYIOITUX MMO3UTHBHOMY BOCIIPHUSTHIO
yYalyMHucs TpeOOBaHUHM U TIPOCKO yUuTes,
MIPUBJICUCHHUIO X BHUMAHUS K 00CYX)IaeMoit
Ha ypoke nH(popMaImu, akTHBU3AITUN X
MO3HABATEIILHOMN JCSITEIBbHOCTH

14

29.

Hrtorosoe noBropeHue

opranuzaius megdcTBa MOTUBUPOBAHHBIX U
OPYAMPOBAHHBIX YYAIIUXCSA HAJL UX

50




HCYCIICBAOIIMMU OJTHOKJIACCHUKAMMU,
JAar0ICro MKOJbHHUKAaM COIMAaJIBHO 3HAYUMBIHI
OIIBIT COTPYAHNYICCTBA B3aMMHOM IIOMOIIH1

Bcero 3a rog
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Bcero Ha yueOHBIN npenMeT

476
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