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1. Buuésmuna, 2022
Beenenue

Paboyast mporpamma 1o anredpe u HadaaM MaTEeMaTHYECKOTO aHaM3a COCTaBJIEeHA Ha OCHOBE!
o denepabHOTO TOCYJAPCTBEHHOTO 00pa30BATENBHOTO CTaHAApTa OCHOBHOTO 0OOIIero

oOpa3oBaHUs, YTBEPKICHHOTO MpUKa3oM MuHHCTepcTBa 00pazoBanus U Hayku PD ot 17 mas
2012 Ne 413;

. [Tpumepnbie MporpaMMsbl CpeTHEr0 00IIero oopa3oBaHusl.

. ABTOpCKON y4eOHOM mporpaMMbl Mo ajredpe M HavajaM MaTeMaTH4eCKOro aHalu3a
10-11 xnaccer. ABTopsl: T.A.BypmuctpoBa, M.: [Ipocsemenne, 2018.

J TpeboBanuii o6paszoBarensHoi nporpammbel MKOVY COIIl n. BuuéBmmuua c ydérom

paboueii mporpaMMbl BOCITUTaAHUSI.

PabGouas mporpamma coctaBieHa B pamkax YMK mo anrebpe m HadamaM MaTeMaTHYECKOTO
ananuza s 10-11 kimaccos, aBTopel: C.M.Hukonbckuii, M.K.Iloranos, H.H. Pemernukos, A.B.
[lleBkuH - M.: IIpoceemenne, 2019.

Ha usydenne npeamera otBogutcs B 10 ximacce 4 yaca B Henento (34 yaeOHbIE HEENH), UTOTO
136 gacoB 3a y4eOHBbIi roxa, B 11 kimacce 4 yaca B Henemo (34 yueOHbie Henenn), utoro 136
4acoB 3a y4eOHBIH ToJ.



IInanupyemsble pe3yJbTaThl 0CBOEHHS YU4eOHOT0 MpeaMeTa

Peammzanmst paboueil mporpamMmbl HampaBieHa Ha JIOCTWKCHHE JIMYHOCTHBIX,
NPEIMETHBIX M METalpeIMETHBIX 00pa30BaTENbHBIX PpE3YJIbTAaTOB B COOTBETCTBHH C
tpedoBanusmu GI'OC O0O0:

JIM4HOCTHBIE pe3y/IbTaThI:

1) CdopMupoBaHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH 1 00II€CTBEHHOM MPaKTUKU
2) TOTOBHOCTh M CIHOCOOHOCTh K CaMOCTOSITENIbHOM, TBOPYECKOW U OTBETCTBEHHOM
NS TebHOCTH;
3) TOTOBHOCTHP W CHOCOOHOCTH BECTH IHAJOr C JPYTUMH JIFOJBMH, IOCTHTaTh B HEM
B3aMMOTIOHMMAaHWsI, HAXOAUTH OOIINE TeJTH U COTPYAHUYATH JIISl KX IOCTHIKCHHUS;
4) HaBBIKM COTPYAHHUYECTBA CO CBEPCTHUKAMHM, JETbMH MIIAJIIETO BO3pPacTa, B3POCIBIMHU B
00pa3zoBaTesIbHOM, OOIIECTBEHHO IMOJIE3HOH, yIeOHO-UCCIEeI0BATEILCKON, MTPOCKTHON U APYTUX
BUJIaX JESTEIbHOCTH;
5) HpPaBCTBEHHOE CO3HAHUE U NMOBEJCHNE HA OCHOBE YCBOEHUS OOIIEUEI0BEYECKUX LIEHHOCTEHH;
6) TOTOBHOCTb M CIIOCOOHOCTH K 00pa3oBaHHIO, B TOM YHCJIE CamMo00pa30BaHUIO, Ha
MPOTSHKEHUU BCEM JKU3HU; CO3HATEIbHOE OTHOIICHHE K HENPEPHIBHOMY OOPa30BaHHUIO Kak
YCIIOBHUIO YCIIELIHOM MpoQecCUOHANIBHON 1 00IIECTBEHHOU 1€ TEIbHOCTH;
7) oco3HaHHBI BBIOOp Oymymiedl mpodeccun W BO3MOXKHOCTEH peanu3alud COOCTBEHHBIX
KU3HEHHBIX IUJIAHOB; OTHOLIEHHWE K NPOGECCHOHANBHON JIEsITeNbHOCTH KaK BO3MOXHOCTHU

y49acCTu B pCIICHUHU JINYHBIX, O6H.[€CTBCHHLIX neirx.

MeTtanpeaMeTHble pe3yJibTAThI:
1)  yMeHHME CaMOCTOATENBHO ONPEAETATh LEeNu JeATeNbHOCTH M COCTaBJIATH IUIaHBI
JESITEIBHOCTH;  CaMOCTOSITENIBHO ~ OCYHIECTBJIATH, KOHTPOJIMPOBATb U KOPPEKTUPOBATH
JESITEIbHOCTD; UCIIOJIB30BATh BCE BO3MOKHBIE PECYPCHI JUISl TOCTHKEHHUS MOCTABJIEHHBIX LieNeH
U peai3alliy IJIaHOB JEATEIbHOCTH; BBIOMPATh YCIEUIHbIE CTPATErMU B PA3IMUHBIX CUTYAIMSIX;
2)  yMeHHME TMPOJYKTUBHO OOIIAThCS M B3aUMOJECHCTBOBaTH B IMPOIECCE COBMECTHOU
NEATeNbHOCTH, YYUTHIBATh TO3MLUU JAPYIMX YYaCTHUKOB JIEATENbHOCTH, 3((eKTuBHO

paspeniatb KOH(QIUKTHI;



3) BJIQJICHUE HaBbIKAaMM I[103HABATEJIbHOM, Y4E€OHO-HCCIIEIOBATEIbCKOM M IPOEKTHOM
NEATeNbHOCTH, HaBBIKAMU  pa3pelieHust MnpoliieM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEJIBHOMY IIOMCKY METOJOB PELICHUs NPAKTHUYECKUX 3a/ad, IPUMEHEHHIO PA3JIMYHbIX
METO/IOB IO3HAHUS;

4)  TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSTENIBHON WH(OPMAIMOHHO-TI03HABATEIEHON
JEATeIbHOCTH, YMEHUE OPHEHTUPOBATHCS B PA3IMYHBIX HCTOUYHUKAX HH(POPMAIIUU, KPUTUIECCKU
OILICHUBATh U MHTEPIPETHPOBATH HHPOPMAIIUIO, ITOTy4aeMYIO U3 Pa3INYHBIX HCTOYHHKOB;

5) yMeHHe HCIOJIBb30BaTh CPeNCTBa MH(MOPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHUH
(nanee - UKT) B perieHny KOTHUTUBHBIX, KOMMYHUKaTUBHBIX U OpraHU3allMOHHBIX 33]a4

8) BiajieHHE S3BIKOBBIMU CPEACTBAMH - YMEHHUE SICHO, JIOTUYHO U TOYHO W3J1araTh CBOIO TOUKY
3pEHHsI, HCIIOJIb30BATh A/ICKBATHBIE SI3bIKOBBIE CPECTBA;

9) BiazeHUe HaBBIKAMH MMO3HABATEILHON pedieKCHH KaK 0CO3HAHHUS COBEPIIAEMbIX JICHCTBHUI U
MBICIUTENBHBIX MMPOLECCOB, UX PE3YJIIBTATOB U OCHOBAHWW, TPAHHUIl CBOETO 3HAHUS M HE3HAHUS,
HOBBIX IT03HABATENbHBIX 33]1a4 U CPEJCTB UX JOCTUKEHUS.

10) yMeHMe TMJIAaHUPOBATh W OIICHUBATH PE3YJIbTATHl JACATCIBHOCTH, COOTHOCHTH HUX C
[IOCTABJICHHBIMU LENISIMU M JKU3HEHHBIM OIIBITOM, IYOJMYHO HPEICTaBIATh €€ pe3yiabTaThl, B

TOM YHUCJIC C UCIIOJIB30BAHUEM CPEACTB I/IH(i)OpMaHI/IOHHO'KOMMYHI/IKaI_II/IOHHBIX TEXHOJIOTHH.

IIpenmeTHbIE pe3yJibTAThI:
1) CdopMuUpOBaHHOCTD MPEACTABICHUN O MATEMATHKE KaK YaCTH MUPOBOM KYJIBTYpPhl U O MECTE
MaTeMaTHUKU B COBPEMEHHON HUBUIM3ALMH, O CIIOCOOAX OMUCAHUS HA MAaTEeMaTHYECKOM SI3bIKE
SIBJICHUN PEeaJbHOTO MUPA;
2) CdopMUpPOBaHHOCTh TMPEACTABICHUI O MaTeMaTHYECKUX MOHITHUAX KaK O Ba)KHEHUIIHMX
MaTeMaTHYEeCKUX MOJIEIISAX, MO3BOJIAIONIUX OMUCHIBATh U U3Y4aTh Pa3HbIe MPOIIECCHl U SIBICHUS;
MMOHMMAaHKE BO3MOHOCTH aKCUOMATUYECKOTO MOCTPOCHUS MAaTEMATUYECKUX TEOPUIL;
3) ChopMHpPOBaHHOCTH MPEACTABICHHH O HEOOXOAUMOCTH JI0Ka3aTeIbCTB MPH OOOCHOBAHUH
MaTeMaTHYeCKUX YTBEP)KICHUM M pOJM AaKCUOMAaTHKH B MPOBEACHUU ACTYKTHBHBIX
paccyXJeHUW; BIAJCHWE METOJIaMHU JOKa3aTeNbCTB M alTOPUTMOB pELICHUS; YMEHHE HX
MIPUMEHSATb, IPOBOJIUTH JOKA3aTEJIbHBIE PACCYXKICHUS B XO/I€ PEIICHUS 3a/1a4;
3) ChopmupoBaHHOCTE YMEHUN MOJENUPOBaTh peallbHble CUTYyallid, HCCIEI0BaTh
MMOCTPOEHHBIE MOJIENN, UHTEPIPETUPOBATH MOJYUEHHBIN pE3yNbTarT;
4) Bnanenue CcTaHAApTHBIMU TPUEMaMHU pEIICHUS PAIMOHANBHBIX W HpPpaIOHATIbHBIX,

MOKa3aTCJIbHbIX, CTCIICHHBIX, TODUTOHOMCTPHUYCCKUX ypaBHeHI/Iﬁ N HCPABCHCTB, UX CUCTCM;



5) CdopMuUpOBaHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHSATHIX MATEMAaTHUYECKOTO aHAIHM3a U
WX CBOMCTBAaX, BJIAJICHUE YMEHHEM XapaKTepH30BaTh TMOBEICHHE (DYHKIIMH, HCIOJB30BaHUE
MOJTYYSHHBIX 3HAHUM JJIs1 ONIMCAHUs U aHAJM3a PeaIbHBIX 3aBUCUMOCTEHH;

6) Bramenue OCHOBHBIMH TIOHSATHSIMH O IUIOCKMX W TPOCTPAHCTBEHHBIX T€OMETPUUECKHX
¢durypax, uX OCHOBHBIX CBOHCTBaX; c(hOPMHPOBAHHOCTh YMEHHUsS paclio3HaBaTh HA YepTEXKaXx,
MOJCIISAX M B PEAlbHOM MHpPE T'€OMETpHYeCKHe (GUTYphl; MPUMCHCHHE W3YYCHHBIX CBOWCTB
reoMerpudeckux Guryp u (GopMyn Ui PEHICHUS TEOMETPUYSCKUX 3a7ad © 3aaad ¢
MPAKTUYECKUM COJIEP)KaHUEM;

7) CdopMHPOBAHHOCTH MPEACTABICHUN O MPOIECCaX M SBJICHUAX, UMCIOIIHUX BEPOSTHOCTHBIH
XapaKkTep, O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B PEATbHOM MHpE, 00 OCHOBHBIX MOHSITHSIX
BJIEMEHTAPHON TEOPUU BEPOSITHOCTEN; YMEHMH HAXOJWTh W OIEHUBATh BEPOSITHOCTH
HACTYIUICHHS] COOBITHI B MIPOCTEUITUX MPAKTUICCKUX CUTYAIIUSIX U OCHOBHBIC XapaKTEPUCTHKU

CJ'Iy‘-IZtﬁHBIX BCJINYHNH.

BbInyCKHUK HAY4YUTCSH:
- CBOOOJHO OMEPUPOBATH TMOHATUSAMHU (3HATh OMpPENENCHUS, TOHATUS, YMETh JI0Ka3bIBaTh
CBOMCTBa (MpPU3HAKH, €CIU OHU €CTh), XapaKTEepPHU30BaTh CBSA3U C JAPYTUMHU TOHSATHIMH,
MIPEJICTaBisAsl OJHO MOHATHE, KaK YacTh LEJIOCTHOIO KOMIUIEKCa, HCIOJIb30BAaTh MOHATHE U
€ro CBOICTBA MpPH IMPOBEICHUH pPACCYKIEHUH, J0Ka3aTelbCTB, PEHICHUH 3a]ad): KOHEUHOE
MHOKECTBO, JIEMEHT MHOXECTBa, IMOJMHOXKECTBO, IEpecedeHHue, OObEeIUHEHHE U Pa3HOCTh
MHO>KECTB, UHCJOBbIE MHOXXECTBA HAa KOOPAMHATHOW MpPsSMOHM, OTpPE30K, HHTEpBal,
MOJIYMHTEPBaJ, IPOMEKYTOK C BHIKOJIOTOW TOYKOMH, rpaduueckoe mpeICTaBIeHHe MHOKECTB, Ha
KOOPJIUHATHOU IJIOCKOCTH;
- MPOBEPATH MPUHAJICKHOCT HIEMEHTAa MHOXKECTBY;
- HaxXoJWUTh TMepeceueHue U OObEeIWHEHHWE MHOXKECTB, B TOM YHCIE, MPEICTaBICHHBIX
rpaduyecKku Ha YMCIOBOM NMPSIMOM U Ha KOOPJMHATHOM IIOCKOCTH;
- TPOBOAMTH JIOKA3aTEJbHBIE PACCYXKACHUS U1 000CHOBAHUS HCTUHHOCTH YTBEPKICHHIA,
- B TIOBCEJIHEBHOW JXM3HU W MpPU H3YYEHUU JPYIHMX IPEIMETOB MCHOJIb30BaTh YHUCIOBBIE
MHOECTBA Ha KOOPJAUHATHOM MPSAMOM U Ha KOOPAMHATHOM MJIIOCKOCTHU JIJIsl ONIMCAHUS PEATbHBIX
MPOLIECCOB U SIBJICHUI;
- B NOBCEJHEBHOW KMU3HU M NPU U3YUYEHUH JPYTUX NPEIMETOB MPOBOJUTH J0KA3aTEIbHBIC
pacCcyXJIeHUs B CUTYallUsIX TOBCETHEBHOM KHU3HMU, MIPU PEIICHUH 33]a4 U3 APYTUX IPEIMETOB;
- cBOOOJIHO OMEPHPOBATh MOHATUSAMU: HATYpPaATIbHOE YHCIIO, MHOKECTBO HATypallbHBIX YHCEl,

OCJI0€C YMCJI0, MHOXCCTBO IICJIbIX YUCECII, OOBIKHOBEHHAS I[p06b, JACCATUYHAaA )Ip06b, CMCIIaHHOC



YHUCJIO, PAlMOHAIBHOE YHCIO, MHOXKECTBO PAlMOHAJIBHBIX YHCEN, HPPAMOHAIBHOE YMCIIO,
JNEUCTBUTENBHOE YWCIO, KOPEHb CTENEHW 1M, JCHCTBUTENBHOE YHUCIO, MHOXECTBO
NEUCTBUTENBHBIX  YMCEN, TeOMETpHYecKass  HMHTEpIpeTanus  HaTypallbHbIX,  LEJbIX,
palMOHAIBHBIX, JCUCTBUTEIHHBIX YUCEIT,

-MCIO0JIb30BaTh MPU3HAKU JACTUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymMmMbI 1 TpoU3BECHUS TIPU
BBITIOJTHEHUH BBIYUCICHUN U PEIICHUH 33/1a4;

- BBITNOJHATH OKPYIJICHUE PALIMOHATBHBIX U UPPALIMOHAIBHBIX YHCET

- CpaBHHBATh JCHCTBUTEIBHBIC YHCIIA Pa3HBIMH CIIOCO0aMU;

- yIOpsAIOYHMBATH YHCJIA, 3alMCAHHBIC B BHJIC€ OOBIKHOBEHHOW W JCCATHYHOM APOOH, YHUCIa,
3alMCaHHbIE C HCIMOJIB30BAHMEM apU(PMETHYECKOTO KBaJIpaTHOTO KOPHS, KOPHEW CTENeHH
OounIie 2;

- HaxoauTh HOJIl n1 HOK m ncronb30BaTh UX NpHU PEIICHUH 33/a4;

- BBITIOJHATH BBIUMUCICHUS W MPeoOpa3oBaHUsI BBIPAKECHUM, COJEPXKAIINX JICHCTBUTEIHHBIC
YHCIa, B TOM YUCJIE€ KOPHHU HATypaJbHBIX CTEIICHEH;

- BBITIOJTHATh ~ CTAaHJAPTHBIE TOXJIECTBEHHBIE MPeoOpa3OBaHUS TPUTOHOMETPUUYECKHX,
JOTapu(PMUIECKUX, CTETICHHBIX, HPPAITMOHAIBHBIX BBIPAKECHUH;

- B TOBCEIHEBHOW XU3HM WU TIPU HM3YUYCHUU JPYTHUX IMPEIMETOB BBHITIOJHATh U OOBSICHATH
pe3yJbTaThl CPABHEHUSI PE3YJIHTATOB BBIYMCICHUN TMPU PEIICHUU MPAKTUYECKUX 33734, B TOM
YUCIIe MPUOIMKECHHBIX BEIYMCIICHUN, UCTIONIB3YsI Pa3HbIe CIOCOOBI CPaBHEHHMI;

- B IOBCEJHEBHOW KU3HU W TPU U3YYEHUU JPYrUX MPEAMETOB 3alKChIBaTh, CPABHUBATh,
OKpYIJIATh YHCJIOBBIC JaHHBIC PEATbHBIX BEJIWYHMH C MCIOJb30BAHUEM pa3HbIX CHUCTEM
HU3MEpEHHUS;

- B TOBCEJHEBHOM >XU3HM M NPU U3YYCHUU APYrUX MPEAMETOB COCTABJISATH W OILICHUBATh
pPa3HBIMH CIOCOOAMHU YHWCJIOBBIC BBIPOKCHHS IMPH PEIICHUM MPAKTUYECKUX 3a7ad W 3a/Jad H3
JIPYrux y4eOHbIX IPEIMETOB;

- cBOOOJHO ONEpPUPOBATh MOHATUSMU: YPaBHEHHE, HEPABEHCTBO, PABHOCUIIbHBIC YPAaBHEHUS U
HEPAaBEHCTBA, YpPaBHEHHUS, DPABHOCWIbHBIE HAa MHOXECTBE, PaBHOCHUIIBHBIE MNpPeoOpazoBaHUs
YPaBHEHUH;

- pelaTh pa3Hbl€ BUJIbI YPABHEHHUI U HEPABEHCTB U UX CUCTEM, B TOM YHMCIIE HEKOTOPBIE BUIbI
ypaBHeHU# 3 u 4 creneHel, IpoOHO-paIlOHANTbHBIE U HpPAIlMOHANBHBIE YPaBHEHNUS,

- OBJAJETh OCHOBHBIMH THIAMH TIOKAa3aTENbHBIX, JOTapU(PMUUYECKUX, HPPAUOHATBHBIX,
CTENEHHBIX YPABHEHUI M HEPABEHCTB U CTAHJAPTHBIMU METOJAMH UX PELICHUN U IPUMEHATh UX
MIpU PEILICHUH 3a/1a4;

- MPUMEHSATH TeopeMy be3y k pernieHuto ypaBHeHU;

- NPUMEHATH TeopeMy Buera juid pemenns HEKOTOPBIX YpaBHEHUH



- [IOHUMATh CMBICJI TEOPEM O PABHOCUJIbHBIX U HEPABHOCUIIBHBIX IIPEOOPA30BAHUSAX YPABHEHUI;
- BJIAJCTH Pa3HbBIMU MCTOAAMHU PCUICHUA ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM, YMCThb BBI6I/IpaTB
METO/] pelieHust 1 000CHOBBIBATH CBOM BBHIOOD;

- HCHOJIb30BaTb MCETOJA HHTCPBAJIOB I PCHICHUA HCEPABCHCTB, B TOM YHCIIC IIpO6HO'
pallMOHAJIBHBIX W BKIIIOYAIONIUX B ceost HppalOHAJIbHBIC BBIPAKCHUSA

- peuiaTb anre6pa1/1qec1cne YpaBHCHHUA W HCPABCHCTBA W HX CHCTCMbI C IMapaMETpaMu
anreOpandeckuM U Tpa@uuecKuM METOJaMU;

- u300pakaTh MHOKECTBAa Ha IUIOCKOCTH, 33JaBa€Mble YpPaBHEHUSMHU, HEPAaBEHCTBAMHU M HX
CUCTEMAaMU;

- cBOOOJHO HCIIOJIb30BAaTh TOXKJIECTBEHHbIE NPEe0Opa3oBaHUs NpPHU PEIICHWH YpPaBHEHUU U
CUCTEM ypaBHEHUII;

- B HOBCG}IHGBHOI\/II KHU3HU W IpU U3YYCHUU APYTUX MNPEAMETOB COCTABJIATH W PCHIATH
YpaBHEHHUS, HEPABEHCTBA, UX CUCTEMBI IIPH PEIICHUH 3a]a4 JPYTUX y4eOHBIX IPEIMETOB;

- B TIOBCEJHEBHOW JKW3HH W TMPH U3YYCHHH JPYTrUX IMPEIMETOB BBINOJIHATHE OILEHKY
MPaBAOIOA00Us pe3yabTaTOB, MOJYYa€MbIX MPU PELIEHUU PA3IUYHBIX ypaBHEHUH, HEPABEHCTB
U MX CHCTEM IIpH pEeLIeHUH 3aJau APYruX y4eOHBIX IPEIMETOB;

- B TOBCEJHCBHOW JXU3HM U TIPU HU3YYEHUHU JAPYrUX IPEIMETOB COCTaBIIATH YPaBHEHHE,
HEPABCHCTBO MJIM MX CHUCTEMY, ONMCBHIBAIOIINE PEAIBHYIO CUTYallMI0 WM IMPHUKIAIHYIO 3a/1ady,
MHTEPIPETUPOBATH MIOJYyYCHHBIE PE3YNIbTATHI;

- BJAJETh INOHATUSAMH: 3aBHCUMOCTb BEJIUYMH, (DYHKLHMSA, apryMeHT U 3HaueHHe (QyHKIHH,
o0nacTe oOmpeAereHus M MHOXECTBO 3HAa4eHHMH (YHKUMH, TpapuK 3aBUCUMOCTH, Trpaduk
GyHKUMY, HYIM (QYHKUUH, OPOMEXYTKHM 3HAK IIOCTOSHCTBA, BO3PACTaHME HA YHCIOBOM
IIPOMEXYTKE, yObIBaHHME HA YHMCIOBOM IPOMEXKYTKE, HauOoJblliee M HAUMEHbIEe 3HAYCHHE
(GYHKIMU Ha YUCIOBOM IPOMEXKYTKE, MepUouuecKas (YHKIUs, MEepHOJ, YeTHas U HeyeTHas
(GYHKUMU; M yMETh IPUMEHSTh 3TH MOHSTHUS IPU PEILICHUH 3a]1a4;

- BIAJIeTh NOHATHEM CTeNeHHas (PYHKLHUS; CTPOUTH €€ rpaduk U yMeTh MPUMEHATHh CBOICTBA
CTeNeHHON (YHKIUH MPH PEeIIeHUH 3aj1ay;

- BJIAJETh MOHATHUAMH IOKa3aTesbHas (QYHKIUS, SKCIIOHEHTA; CTPOUTh UX T'papUKH U yMETh
MPUMEHATH CBOMCTBA MOKa3aTeIbHON (QYHKIIMU MIPU PEIICHUH 3a/1a4;

- BJIAJIETh MOHATHUAM Jorapudmuyeckas (QyHKUHS; CTPOUTH €€ TpapuK U yMETb NPUMEHSTh
CBO¥icTBA JIorapu(pMUUECKO MpH peLIeHUH 3a/1a4;

- BJIAQ/IeTh MOHATHSMU TPUTOHOMETpUYecKHe (YHKLIMHU; CTPOUTh UX TpapuKH U yMETh

MPUMEHSATH CBOMCTBA TPUTOHOMETPUYECKHUX (PYHKIMI MPH pelIeHUH 3a/ay;



- BJAIeTh NOHATHEM oOpaTHas (yHKUMSA,; MPUMEHSTH 3TO TMOHATHE INPHU PEIICHUH 3ajad;
OPUMEHSATh TPU  PEHICHWH 3a7ad CBOMCTBA  (YHKIUH: UYETHOCTb, IEPHOAUYHOCTD,
OTPAaHUYECHHOCTb;

- TPUMEHSTH MPH PEIICHUH 33134 MpeoOpazoBaHus rpaduKoB PyHKIHIA,

- BJIQJEThb TOHSATHEM YHCIOBBIE MOCIEIOBATEIBHOCTH apupMeTHYecKas W TeoMeTpudecKas
IIporpeccus;

- TMPHUMEHSATH MPH PEIICHUH 33]a4 CBOWCTBA M MPU3HAKH apH(PMETHUECKON U T€OMETPHIECKOM
MPOTrPECCUiL;

- B TOBCEJHEBHOW >KM3HM U NPU U3YYEHUHU IPYIUX Y4EOHBIX NPEIMETOB OINpPEACIAThH IO
rpadykaM M UCHOJIB30BaTh JJIS PEHICHUs IPUKIAJHBIX 3a/1a4 CBOICTBA pealibHbIX IMPOLECCOB U
3aBUCHMOCTEH (HanOOJbIINe U HAMMEHBIINE 3HAYCHHS, TPOMEKYTKH BO3PACTaHUS U YObIBaHUS,
00JIaCTH TPOMEXYTKH 3HAK TOCTOSHCTBA, ACHUMIITOTBI, TOYKHM Mepernda, mepuoa W T.IL.),
MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOW MPAKTUYECKOW CUTYalUu;

- B TOBCEJHEBHOW >KM3HM U NPU U3YYEHUU JPYIHX Y4EOHBIX NPEIMETOB OINpEAENsAThH IO
rpadukaM mpocTeiiire XapakTepUCTHUKH MEPUOAUUECKUX MPOILIECCOB B OMOJIOTUH, SKOHOMHUKE,
MY3BIKE, PaJIMOCBS3HU, GU3HUKE U T. I (AMIUTUTY/a, IEPUOL U T. I1.);

- BIQJETh MOHATHEM OECKOHEYHO YOBbIBAIOLIasi T€OMETpUYEcKas Iporpeccus M YyMETh
IIPUMEHSTH €r0 IIPH PEILICHNN 3a]a4;

- BIIAQJETh MOHATHAMU: MPOU3BOAHASA (DYHKIINH B TOUKE, MPOU3BOAHAS (DYHKIUY;

BBIYUCIISATH MPOU3BOIHBIE JIEMEHTAPHBIX (GYHKIIMI 1 UX KOMOUHAIUI;

HCCICO0BATH (bYHKI_[I/II/I Ha MOHOTOHHOCTDb U 9KCTPEMYMBI,

CTPOUTH rpa(bI/IKI/I 1 IPUMCEHATH K pCHICHUIO 3a71a4, B TOM YUCJIE C ITapaMECTPOM;

BJIQJICTh MOHATUEM KacaTelbHas K TpaduKy QYHKIUU B YMETh MPUMEHSThH €r0 MPU PEIICHUU
3ajJa4; BJIaJICTh MOHATUSMU IIepBOOOpa3Hasi, OTPEICICHHBIN UHTETPaT,

- mpuMeHsATh Teopemy HproroHa-JIeiiOHMIIa U ee clieICTBUS /s pEIICHUs 3a/1a4;

- B NOBCETHCBHOM JKU3HU M NP U3YYEHHH JPYTUX YYEOHBIX MPEJAMETOB pEIlaTh MPUKIIAJIHBIC
3a1auu U3 (PU3MKU, XUMHH, U IPYTUX IPEIMETOB, CBSI3aHHBIE C UCCIICOBAHUEM XapaKTEPUCTUK
peabHBIX MPOIECCOB,

- ONepupoBaTh MOHATUSMU: CpeqHee apudMeTndeckoe, Merana, Haubobllee U HauMEHbIIIee
3HAUEHUS, pa3Max, TMOTPEIIHOCTH TPU HU3MEPEHHUSX, BEPOATHOCTh COOBITHUS, CyMMa U
MIPOU3BEICHNE BEPOSATHOCTEN

- BBIYUCIIATH BEPOSATHOCTU COOBITUH HA OCHOBE MOJICUETA YHCIA HUCXOJOB WM MPUMEHSS
(hopMyITbl KOMOMHATOPUKH,

- BJAJIETh MOHATHSMHU pa3MelIeHHE, EPeCTaHOBKA, COYETaHHE M YMETh UX MPUMEHSTH MpHU

PCLICHUHU 3a/1a4;



- HMMETh IPEJICTaBICHNE 00 OCHOBAX TEOPUU BEPOSTHOCTEH

- B IOBCEJAHEBHOM XM3HU W MPHU U3YUYEHUU JPYTUX MPEIMETOB BBIYUCIATH WIM OILEHUBATH
BEPOSATHOCTH COOBITHI B pealbHOM JKU3HU;

- aHAJIU3UPOBATh YCJIOBHE 3aJa4d, BHIOMPATh OMNTUMAJBHBI METOJ PELICHUs 3aJayH,
paccMaTpuBasi pa3IMuHbIE METOIBI;

- CTPOMTH MOJIETh PEIICHUS 3a/la4yu, MPOBOJUTH JT0OKA3aTEeIbHBIC PACCYKICHUS TP PEIICHUN
3a1a4H;

- TIEPEeBOAWTH TMpPH PEIICHUM 3a7aud UHPOPMAIMH U3 OJHOW (OpPMBI 3alUCH B APYTYIO,
WCTIOJIB3YsI IPU HEOOXOIMMOCTH CXEMBbI, TAOJIUIIbI, TpadUKH, TUarpaMMbl;

- B TMOBCEJIHEBHOM KM3HU U MPU U3YYCHUU JPYTUX MPEIMETOB PElIaTh MPAKTHUYECKUE 3a/1a4u U
3a/1auy U3 IPYrux NpeaIMeToB;

- B MOJICTIBHBIX W pPEaJbHBIX CUTYAIUAX BBIICTATH CYITHOCTHBIC XapaKTEPUCTUKH W OCHOBHBIC
BHJIBI JCSITEIBHOCTH JIIOJIEH, OOBSCHATH POJIb MOTHBOB B JICITEIILHOCTH YEJIOBEKA;

- XapaKTepu30BaTh W WILIIOCTPUPOBATh KOHKPETHBIMH TPUMEPAMH TPYNIBI MOTpeOHOCTEH
YeJI0BeKa;

- IPUBOJUTH MMPUMEPHI OCHOBHBIX BUJIOB JIESITEILHOCTH YEIOBEKA;

- BBINOJIHATh HECJOXKHBIE MPAKTUYECKHE 3aJaHusl 10 aHAM3y CUTyalluid, CBSI3aHHBIX C
Pa3IMYHBIMU CTIOCOOAMU pa3pelIeHUsT MEXKIMYHOCTHBIX KOH(JIUKTOB; BBIpaXKaTh COOCTBEHHOE

OTHOIICHHE K Pa3IMUHBIM CIIOCO0aM pa3pelieHus MEXINYHOCTHBIX KOH(IIUKTOB.

BbInyCKHUK MOJIYyYUT BO3MOKHOCTH HAYUYHTHCH!

- OIEpUPOBATH MOHITHEM OTPE/ENICHNUs, OCHOBHBIMH BHIaMU OTIpEACTICHUI;

- OCHOBHBIMHU BUJAMH TEOPEM;

- MPUMEHSTh METOJ MaTeMaTHYeCKOW WHAYKIUMU U1 [POBEICHUS pPAaCCYKICHUH WU
JI0Ka3aTeNIbCTB U MIPU PEILICHUU 33/1a4;

- B TOBCEJHEBHOW XM3HU U TNPU U3YyYEHUHU [PYTUX MPEAMETOB HCIOJB30BATh TEOPETUKO-
MHO>KECTBEHHBIH SI3bIK M SI3bIK JIOTMKH JJIi OMHCAaHUs PEATbHBIX MPOLIECCOB U SIBJICHUMU, MPU
pElIeHNH 33724 JPYTUX y4eOHbIX MIPEIMETOB;

- CBOOOJIHO OTIEPUPOBATH YHCIOBBIMU MHOKECTBAMU TIPU PEIICHUH 3a/1a4;

- UMeTh 0a30BbIe MPECTABICHUS O MHOKECTBE KOMIUIEKCHBIX UHCET,

- cBOOOJHO  BBIMONHATH  TOXKJIECTBEHHBIE  IMPEOOPa3OBaHHUS  TPUTOHOMETPUUYECKHX,
Jorapu(MUUECKUX, CTETIEHHBIX BBIPKECHHUIA;

- BIaaeTh popmyinoit 6mHoma Herotona;



- CBOOOJHO OMpENENATh TUI U BEIOMPATh METOJ PEIICHUS NOKA3aTeIbHbBIX U JOTapUPMHUECKIX
YPaBHEHUN U HEPABEHCTB UPPALMOHAIBHBIX YPABHEHHUM M HEPABEHCTB, TPUTOHOMETPUUYECKUX

YPAaBHEHUH U HEPABEHCTB, UX CUCTEM;

CBOOOJTHO pelIaTh CHCTEMBbI JTMHEHHBIX YPaBHEHUH;

peniaTb OCHOBHBIE TUIIBl YPABHEHUI U HEPABEHCTB C IapaMeTpaMu;

BJIAZICTh NOHATUCM aCUMIITOTHI U YMETh UX IIPUMCHATH IPHU PCIICHUHN 3a/1a4,

MPUMEHSTh METO/IbI PELICHUS IPOCTEHINX (DYHKIIMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB;

CBOOOJHO BIIAJETh CTAaHJAPTHHIM aNlapaToM MaTeMaTUYeCKOTO aHaiu3a JJs BBIYMCICHUS
MIPOU3BOIHBIX (YHKIIMM OJHOM MEpEMEHHOT;

- CBOOOJHO MPHUMEHSTH amnmnapaT MaTEeMaTHUYECKOTO aHalu3a Jjs HMcciefoBaHus (QyHKIUN u
MIOCTPOEHHUSI IPa(PUKOB, B TOM UKCJIE UCCIIEI0OBAHUS HA BBITYKIIOCTb;

- ONEpHUPOBATh MOHATHUEM NTEPBOOOPA3HON IJIs peLIeHHS 3a1a4;

- OBJIAJIETh OCHOBHBIMM CBeACHHUSIMU 00 mHTerpasie HproroHa- JleiOHMIIA M €ro mpoCTEHIINX

MMPUMCHCHUAX,

ONECpUPOBATH B CTAHAAPTHBIX CUTyalUsAX ITPOU3BOJHBIMHA BBICIIUX IMOPAIKOB,

YMETh MIPUMEHSTh MPH PEIISHNUH 33a]]a4 CBOMCTBA HEMPEPHIBHBIX (QYHKIIHIA;

- YMETbh IPUMEHSATH NPU PEUICHUHU 3a]a4 Teopembl Beiiepiirpacca;

BJIQJICTh TOHSATHSAMH BTOpas MPOW3BOJHAS, BBIMYKIOCTh Trpaduka (YHKIHH W yMETh
HCCIIeIOBATh (DYHKIIMIO HA BBITYKIIOCT;

- IMETh IMPEJICTaBICHHE 00 aKCHOMATHYECKOM METO/IE;

- MPEJCTaBJIATh BKJIAJ BBIJIAIONIMXCS MAaTEMAaTHKOB B Pa3BUTHE MATEMAaTHUKW M MHBIX HAYYIHBIX
obnacreii;

- IOHUMAaTh POJIb MATEMAaTHKHU B pa3BUTHH Poccum;

- MPUMEHATh MaTeMAaTHYCCKHE 3HAHUS K MCCIIEIOBAHUIO OKPYKAIOIIero Mupa (MOICIHpOBaHKE
(U3HYECKUX MPOLIECCOB, 331a491 SKOHOMHUKH );

- OIEPHPOBAThH B CTAHAAPTHBIX CUTYAILUSAX MPOU3BOJIHBIMU BBICIIUX TOPSIKOB;

- YMETh IPUMEHSThH [IPH PEUICHUH 3aJ1a4 CBONCTBA HEMPEPHIBHBIX ()YHKIINH;

- OBJQJICTh OCHOBHBIMH CBeJcHUsIMU 00 wHTerpaie HproToHa- JIeiiOHMIIA M €ro MpOCTEHIIMX

IMPUMCHCHUSAX.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA

JleCTBUTEJIbHDBIE YHCJIA.

Buvinycknuk nayuumecea:



- BBHINONHATH apUPMETHUYECKUE JCHCTBHS, COYEeTass YCTHbIE M THCHbMEHHBIE IPHEMEI,
MIPUMEHEHUE BBIYMCIUTEIIbHBIX YCTPOWCTB;

- HaxOJUTh 3HAYEHHUs KOPHS HATYPAJIbHOW CTENEHU, MOJIb30BATHCS OLEHKOW U MPUKHIKOU IPHU
MPAaKTUYECKHUX pacyeTax;

-IIPUMEHSAThH MOHATHUS, CBA3AHHBIE C JEIMMOCTBIO LIEJIBIX YKCEII, ITPU PEIICHUU MAaTEMATHYECKUX
3ajad4;

- HaxoJWTh KOPHHM MHOTOYIEHOB C OJHOM IEPEMEHHOH, pPacKJIaJbIBaTh MHOTOYWIECHBI Ha
MHOKHTEIHN;

- MPOBOJUTH MPEOOPa30BAHUS YUCIOBBIX MU OYKBEHHBIX BBIPAKECHHM, BKIIOUAIOIIMX CTETICHH,
paauKabl;

- BBIUMCISATH 3HAYEHUS YHCJIOBBIX M OYKBEHHBIX BBIPAKEHUH, OCYIIECTBIISASI HEOOXOIMMBIE
MO/ICTAaHOBKHU U MpeoOpa3oBaHusl.

Bovinycknuk noayuum 603M0MCHOCIb HAYUUMBCA:

- TMPUMEHATh METOJ MAaTeMaTUYeCKOW WHIAYKIMU JUIS [POBEICHHUS PACCYXKICHUH U
JIOKA3aTeNIbCTB U MPU PEUICHUH 3a/1ay;

- TOHHMMaTh TE€OMETPUYECKYI0 MHTEPIPETALMIO HATYpaldbHbIX, UEIbIX, PpPAMOHAIbHBIX,
JIEMCTBUTEIIHLHBIX UHCE]T.

YucaoBbie GVHKINN.

Boinycknuk naywumcen:

- BIIQJICTh MOHATUSMH: 3aBHCHUMOCTb BEIMYHMH, (YHKIHSA, apryMEHT W 3HaueHHe (QyHKIUH,
o0JIaCTh OmpenesieHHss M MHOXKECTBO 3HaueHWH (yHKIuH, TpaduK 3aBUCUMOCTH, Tpaduk
byHKIMK, HYyIH (QYHKOUHM, TPOMEXKYTKHM 3HAKOIOCTOSHCTBA, BO3PACTaHHS HA YHCIOBOM
IPOMEXYTKe, yObIBaHHMS Ha YHCIOBOM IIPOMEXYTKE, HauOoJbllee ¥ HauMEHbIIEe 3HAYCHUE
(GYHKIIMM Ha YHCIOBOM IPOMEXYTKE, IepHoauueckas (QyHKIUS, MMEpUoJ, YeTHas W HedeTHas
(bYHKIMY; M YMETb IPUMEHSTh 3TH MOHATHS IPU PEILICHUH 3a/1ay;

- ONpEeNeNATh 3HAUYeHHE (QYHKIMU 110 3HAYECHUIO apryMEHTa IPHU Pa3IMYHBIX CIOco0ax 3aJaHus
GbyHKIMH;

- CTPOUTH TpapUKH U3y4eHHBbIX (PYHKIMHA, BBIIOJHATH MpeoOpa3oBaHus I'pauKOB; ONUCHIBATH
1o rpa¢uky u no ¢opmyne noBereHNE U CBOWCTBA (PYHKIMH; HAXOAUTh MO rpaduKy QYHKIUH
HauOoJIbIlIee U HaUMEHbIIIee 3HAYCHNUS;

BoinyckHuk nonyuum 603MO0MCHOCHb HAYYUMbCA:

- HAY4HTCS ONKCHIBATH C TMOMOILNBI0 (YHKIHMH pa3nyHble pealbHblE 3aBUCHMOCTH MEXKIY
BEJIMYMHAMU U UHTEPIIPETUPOBATH UX I'PadUKH;

- U3BJICKATb I/IH(I)OpMaI_II/IIO, MMpEaACTAaBJICHHYIO B Ta6m/1uax, Ha Juarpammax, r pa(l)I/IKaX



Tpuronomerpuuyeckue GyHKIIHHU.

Buvinycknuk nayuumecea:

- BJAJETh MOHATHUSMH TPUTOHOMETPUYECKHE (YHKIUH; CTPOUTh HUX Trpaduku U yMeTh
MPUMEHSTH CBOMCTBA TPUTOHOMETPUYECKUX (DYHKIUI IPH peleHnH 3a1a4.

- HayYUTHCS BBIBOJUTH U MPUMEHSTH ()OPMYIIBI IIOJIOBUHHOTO YTJIa.

- BBINOJHATH TPeoOpa3oBaHUSI CYMMbl TPHUTOHOMETPHUYECKMX (QYHKUIMH B TNPOU3BEICHHE U
IIPOU3BEAEHNUS B CYMMY.

Boinycknuk nonyuum 603M03#CHOCHb HAYHUMbBCA:

- BBIp@)XaTh TPUTOHOMETpUYECKUE (QYHKIIUU Yepe3 TAHT'€HC MTOJIOBUHHOIO apryMEHTa;

- pemars IpoCTeUINe TPUTOHOMETPUYECKHE HEPABEHCTBA.

- ONIEpUPOBATh NOHATUAMHU aPKCUHYC, APKKOCUHYC, APKTAHT€HC YUCIIA.

TpuroHoMerpuyeckiue VpaBHEeHHUsI.

Boinycknuk naywumces:

- pemaTh TPUTOHOMETPUUECKHIE YPAaBHEHUS PA3IMYHBIMU METOIAMH.

Boinycknuk nonyuyum 603M0M#CHOCHIL HAYYUMBCA:

- OnepupoBaTh POPMYIAMHU ISl PEIICHUS CJIOXKHBIX TPUTOHOMETPUYECKUX ypaBHEHUI.

IIpeoOpa3oBaHusi TPUTOHOMETPHYECKHX BLIPAKEHMIA.

Boinycknuk nayuumcen:

- MPUMEHSTh MOHATHSA CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC MPOU3BOJIBHOIO YIJIa; BBIYUCIATH
CHUHYC, KOCUHYC, TAH€HC Y KOTAaHT'€HC YHCIa;

- JI0Ka3bIBaTh OCHOBHBIE TPUTOHOMETPUUYECKUE TOXKIECTBA;

- UCIOJIb30BaTh (POPMYIIBI MPUBEICHUS; CHHYCA, KOCUHYCAa U TaHI€HCa CyMMBI U Pa3HOCTH JBYX
yIJOB; CHHyca W KOCHHYca JIBOWHOTO yrja TMpu HpeoOpa3oBaHUSX  IMPOCTEHIINX
TPUTOHOMETPUYECKHUX BBIPAKCHHIA.

Boinycknuk nonyuyum 603M0MCHOCHIL HAYYUMBCA:

- mpeoOpa30BbIBATH TPUTOHOMETPUUECKUE BBIPAKEHUS PA3TTMYHOMN CIOKHOCTH.

KoMiieKkcHbIe UM cIa.

Boinycknuk naywumcs:

- BBINOJHATH JEHUCTBUS C KOMIUIEKCHBIMM YHCIIAMH, TII0JIb30BaThCsl TE€OMETPUYECKOM
MHTEPIIPETALIMEN KOMIUIEKCHBIX YHMCET, B IPOCTENIINX CIydasX HaXOJAUTh KOMIUIEKCHbIE KOPHU
ypaBHEHUH C IeHCTBUTENBHBIMU KO3 ULIneHTaMu.

BoinyckHUK nosiyuum 603MO0M4CHOCHIb HAYUUMbCA:

- pemaTh ypaBHEHHS U HEPABEHCTBA C KOMIUIEKCHBIMU KOPHSAMHU

IIpounsBoanas.




Buvinycknuk nayuumecea:

- HaxoJWUTh CyMMY OECKOHEYHO YOBIBAIOIIEH TI'€OMETPHUYECKOW MpPOTrPecCHy; BIAIETh
MOHATUSAMU: IPOU3BOAHAS (YHKIIUHU B TOUKE, IPOU3BOIHAS (PYHKINU;

- BBIUMCIATH MPOU3BOAHBIC JSJICMCHTAPHBIX (1)YHKHHﬁ, MNpUMCHAA IpaBujia BBIYHUCICHUA
MIPOU3BOAHBIX, UCIIOJIB3Ys CIIPABOYHBIE MAaTEPUAIIbI;

- HCCIIENI0BaTh (PYHKIMH U CTPOUTH MX TPAPHKH C IIOMOIIBIO POU3BOIHOM;

- pemaTh 3a/1a4u ¢ MPIMEHEHUEM YPaBHEHUs KacaTelbHOH K rpaduky QpyHKINM,

- peiarb 3aaa4d Ha HAXO0XKIACHHUC HauOOJIBIIIETO M HaWUMEHBIIEro 3HAYECHUS (bYHKHI/H/I Ha
OTpE3KE.

Boinycknuk nonyuum 603M03#CHOCHb HAYHUMbBCA:

- IPUMCHATH PCIICHHUA I'COMETPHUICCKUX, (1)I/ISI/I‘I€CKI/IX, OKOHOMHYCCKUX U APYIUX NPUKIIATHBIX
3a/1a4, B TOM YHMCJI€ 3a[a4 Ha HauOOJbIlINe M HAUMEHbIINE 3HAYCHUsI ¢ IPUMEHEHUEM arapara
MaTeMaTH4ECKOrO aHaJIN3a

KoMOMHATOPHKA 1 BEPOATHOCTb.

Buinycknuk nayuumcs:

- BJAJETh MOHATUSAMH pa3MElICHHE, MEPEeCTAHOBKA, COYETAHWE M YMETh WX NPUMEHATH TPHU
pelIeHUN 3a1a4;

- WMETh TpeJCTaBlieHHe 00 OCHOBAaX TEOPHH BEPOSTHOCTEH (BKItOUas (OPMYJIBI TOJHOM
BeposATHOCTH U opmyiibl baiieca);

- HMMETh TMPEICTAaBICHUE O CIy4allHOW BelIMYMHE (€€ XapaKTePHCTUKH, WX BBIYHCICHHE B
JMCKPETHOM ClTydae).

BoinyckHuk nosiyuum 603mMo0MCHOCHIb HAYUUMBCA:

- IPUMEHATh MaTEMaTHYECKHE METO/IbI IIPU PEIICHUH COJIEPKATEIbHBIX 3a/1a4.

MuoroujaeHbl.

Boinycknuk nayuumces:

- BBITIOJIHATH apu(METHUCCKHE OTIepallii HaJl MHOTOYICHAMU;

- HCTIOJIb30BaTh TeopeMy besy mpu eneHn MHOTOUJICHOB;

- HAXOOUTh KOPHH MHOTOWICHOB C OJIHOH IIEPEMEHHOM, pacKIaablBaTh MHOTOWICHBI Ha
MHOJKHUTEJH.

Buvinycknuk noayuum 603mM0)4CHOCHIb HAYUUMBCA:

- BBITIOJIHATH aprU(PMETHUECKUE OTIepaAIlUH HaJl MHOTOYWIEHAMHU OT HECKOJIBKUX MEPEMEHHBIX;

- BBIIEIATh CUMMETPUYECKHE MHOTOYJIEHBI, OJHOPOJHBIE MHOIOYJIEHBI, PEIIaTh YpPAaBHEHMS
BBICIIIMX CTEIICHEH.

Crenenu u kopHu. CTeneHHble QYHKINMN.

Buvinycknuk nayuumeces:



- BIIQJIETh MOHATHEM CTETEeHHAs (PYHKIHMS;, CTPOUTH ee IpadUK U yMETb IPUMEHSTH CBOMCTBA
CTeTeHHON (PYHKIMH MPH PEIICHUH 33/1ay;
— n\/ ~ .
- pa3znuuath GyHKIUHU y = "VX, UX CBOMCTBA U rpaduku;
- OIIEpUPOBAThH CTETICHBIO C ICHCTBUTEIBHBIM MTOKA3aTEIEM.

IlokazaTenbHas U Jorapupmuyeckas GQyHKINH.

Boinycknuk nayuumces:

- BIIQJICTh MOHATUSAMH TOKa3aTelabHas W Jorapupmudeckas (GpyHKIUH; CTPOUTH UX rpaduku u
YMETb PUMEHSATh CBOMCTBA (DYHKIIMI MpHU pelIeHUH 3a4a4.

Boinycknuk nonyuum 603M03#CHOCHb HAYHUMbBCA:

- BBINOJHATH HpeoOpa3oBaHUsl KOMOMHMPOBAHHBIX JIOTAPU(PMUYECKHX U MOKa3aTeIbHBIX
BBIPAKEHUM;

- BBIYMCIIATH HauOoJIbllee W HAMMEHbIEE 3HAUEHHE II0Ka3aTeIbHOW U JIorapu(pMuuecKkoin
GyHKIMH.

IlepBooOpa3Has U MHTErpaJl.

Buvinycknuk nayuumcsa:

- Beraucnare miomaan Guryp Ha KOOPJIWHATHOM IUIOCKOCTH C NMPUMEHEHHUEM OMPEeeIEHHOTO
HWHTErpaa.

Buvinycknuk noayuum 603M0MCHOCHb HAYUUMbCA:

- OBJIaJIETh OCHOBHBIMH CBeICHUAMU 00 nHTerpasie Herotona-JIeiOHuIa u ero mpuMeHeHHUsIX.
YpaBHeHusi M HepaBeHCTBA. CucTeMbl YPABHEHHMId 1 HEPABEHCTB.

Buvinycknuk nayuumcsa:

- CBOOOJHO OTEPHPOBATH MOHATUSMH: YpaBHEHUE, HEPABEHCTBO, PABHOCHJIbLHBIC YpaBHEHUS U
HEpPAaBEHCTBA, YpaBHEHHUE, SBIIAIONICECS CJIEACTBHEM JPYroro ypaBHEHUs, YpaBHEHUS,
PaBHOCUJIbHBIE HA MHOKECTBE, PaBHOCHIIBHBIC MPEe0Opa30BaHuUs ypaBHECHUI;

- pemarbh palnyMoOHalIbHbIC, WPPALMOHAIbHBIC, IIOKA3aTeJIbHbIE, TPUTOHOMETPUUYECKUE U
norapu(MUUecKue YpaBHEHMsI, UX CHCTEMbI, B TOM YHCII€ HEKOTOpbIe BUIbl ypaBHeHUU 3 u 4
CTCIICHEH;

- peliath ypaBHEHHUS, MPOCTEHIlINe CUCTEMbl YpaBHEHUH, UCHOJB3Ysl CBOWCTBA (YHKUUNA U UX
rpaduKoB; HCIONB30BATh [UIS MNPHUOIMKEHHOTO pEIIeHHWs YpaBHEHWH W HEPaBEHCTB
rpaduyeckuit MeTO .

Buvinycknuk noayuum 603mM0x4cHOCHIb HAYUUMbCA

- CBOOOJIHO OTpeAeNsATh TUI U BRIOMPATh METOJ PEIICHUS MOKAa3aTENbHBIX U JOTapuPMUUECKUX
YpaBHEHUH W HEPABEHCTB UPPALMOHAIBHBIX YPAaBHEHUN W HEPABEHCTB, TPUTOHOMETPUUYECKUX
YpaBHEHUH U HEPABEHCTB, UX CUCTEM;

- p€iaTb OCHOBHBIC TUIIBI ypaBHCHI/Iﬁ 1 HCPABCHCTB C MMapaMETpaMHu.



9J1eMEeHThI TEOPMH BEPOATHOCTE M MATEMATHYECKOH CTATHCTHKM.

Buvinycknuk nayuumecea:

- MOJIEIMPOBATh PEalIbHbIE CUTYallMH Ha SI3bIKE TEOPUM BEPOSATHOCTEH M CTATUCTUKU, BBIYUCIIATH
B IIPOCTEHIINX CIIy4asiX BEPOATHOCTU COOBITHIA;

- pemate npocTere KOMOMHATOPHBIE 3314l METOJIOM Tepedopa, a TAKKe C HCIIOJIb30BaHHEM
U3BECTHBIX (popmyi1, TpeyroibHuka [lackans;

- BRUMCHATH KOd(dummenTtst OnHoma HproToHa 1O ¢dopMyne W ¢  HUCHOJIB30BAHUEM
TpeyronbHuka [lackans.

BuinyckHUK nojiyuum 603mM0)CHOCHIb HAYUUMBCA:

- QHAJIM3UPOBAThH PEATIbHBIE YHCIIOBbIE JaHHbIE, THPOPMAIIUIO CTATUCTUYECKOTO XapaKTepa;
-OCYILLECTBIIATh MPAKTUYECKUE PacUETh IO (hopMyiaM;

- MOJIH30BATHCS OLEHKOM U MPUKUAKON P MPAKTUYECKUX pacyeTax,

- OBJIaJIETh OCHOBHBIMHU MOHATUSIMHU TeopuH rpados (rpad, BepinHa, pedpo, CTEeHb BEpPIINHBI,

MyTh B rpade) u yMeTb NPUMEHSTh UX MPHU PELICHUH 3a/1a4.

Conep:xxanue y4e0HOr 0 nmpeamMera

10xaace

1. JleficTBUTE/IbHBIE YHCJIA

[Tonsitue HatypanpHOro uncia. MHoxxkecTBa yucen. CBOMCTBa JNEUCTBUTENBHBIX Yncesl. MeToj
Marematudeckod wuHAyKuU. [lepectanoBku. Pasmemienus. Coueranus. [[oka3aTenbCTBO
YUCJIOBBIX HepaBeHCTB. JlenmumocTh menbix uucen. CpaBHEHHS 10 MOMIYIIO m. 3agadyd C

L[EI0YUCIIEHHBIMH HEU3BECTHBIMH.
2. PanuoHa/jibHbIe yPAaBHEHNS U HEPABEHCTBA

Pamnonansabie BbIPpa’XXCHHA. CDOpMy.TIBI OuHOMA HBIOTOHa, CYMMbl H Pa3HOCTHU CTEIICHEH.
HeHeHI/Ie MHOI'OYJICHOB C OCTAaTKOM. AJIFOpI/ITM EBxnuna. TeopeMa Be3y. KOpeHB MHOTI'O4JICHA.
PanunonansHBIE YpaBHCHUH. Cucremsl palluOHAJIBHBIX ypaBHeHHfI. MeTton HWHTCPBAJIOB PCUHICHUA
HCPAaBCHCTB. PanumoHansHBIE HCEpPaBCHCTBA. HeCTpOFI/Ie HEpaBCHCTBA. Cucremsbl paduOHAJIbHBIX

HCPAaBCHCTB.

3. Kopenb cTenenu n



[onstus ¢pynkuuu u ee rpaduka. @ynkuus y = x". Ilonstue kopusa crenenu n. KopHu ueTHoit u

HEYeTHOW  cremeHe.  Apudmermueckuid  kopeHb.  CBoiicTBAa  KOpPHEW  CTENEHH 7.

— )
®dynkuus ¥ =4x . KopeHs crenenu N u3 HaTypaiabHOTO YHCIIA.

4. CTeneHb MOJOKATEIHLHOI0 YHCJIA

IlonsTvE W cBoOlicTBAa  CTENEHM  C  pAlMOHAJIbHBIM  IIOKa3aTeJIEM. [Ipenen
nocienoBarenpbHocTU. CBOMCTBAa  mpenenoB. beckoHeuHo — yOblBaoliass — reoMeTpUyecKas

Iporpeccus. Ywucyo e. Ilonsatne cTeneHu ¢ HppalMOHAJIBHBIM T10Ka3aTCJICM. IlokasarenpHas

GyHKIMS.
5. Jlorapu¢pmsl

[Tonsitne m cBoiictBa jorapudmoB. Jlorapupmuueckas ¢yHkums. JlecaTHuyHbI Jorapupm

(mpubnuxeHHbie BhunciaeHus). CteneHHble QyHKIUH.
6. IToxa3zarenbHbIe M JorapugMuyecKkre ypaBHeHHs 1 HEPABEHCTBA

[IpocTeitmme mokazaTenabHble W JOTapu(MUUYECKUE YpaBHEHUS. YPaBHEHUs, CBOISIIMECS K
MPOCTEHIIMM 3aMeHOW Heus3BecTHOTo. [Ipocreiimme moka3areabHbIe W JIOTapUPMUUYECKUC

HepaBeHCTBa. HepaBeHCTBA, CBOASIIMECS K MPOCTEUIIIMM 3aMEHON HEU3BECTHOTO.
7. CHHYC ¥ KOCHHYC yTIJIa

[Tonsitue yria u ero Mepsl. OnpeneneHyue cuHyca U KOCHHYcCa yria, OCHOBHbIE (OpMYJIbl JUIs
HUX. ApKCHUHYC M apkkocuHyc. [Ipumepbl HCIOJb30BaHUS apKCHHYyca U apKKOCHHYca H

(bopMyIbI 17151 HUX.
8. TanreHc m KOTaHreHc yrJa

OnpeneneHI/m TAHI'CHCA W KOTAHI'CHCA YI'Jla U OCHOBHBIC (bOpMy.]'IBI JJI1 HHUX. ApKTaHFeHC u

apkkoTaHreHc. [IpuMepsl HCII0JIb30BaHUS APKTAHT'€HCA U apKKOTAHTeHca U (POPMYIIbI JUIsl HUX.
9. ®opMyJIbI CII0KEHUS

Kocunyc cymmsbl (M pazHOcTH) ABYX YriaoB. Dopmynbl Ui JONOJHUTENBHBIX yrioB. CuHyC
CyMMBI (M pa3HOCTH) ABYX yriioB. CymMma M pa3HOCTb CHHYCOB M KOCHHYCOB. DOpMyIbl [Uis
IBOMHBIX M IMOJIOBUHHBIX YIioB. [Ipon3Benenne cuHycoB M KOCHUHYCOB. DopMyibl s

TAaHT'CHCOB.

10. Tpuronomerpuyeckue (PyHKIMH YHCIOBOI0 APryMeHTa



@ynkuuum y =Sin X, y = COS X, y = tg X, y = ctg X.
11. TpuroHomerpuyecKkue ypaBHeHHUsI 1 HEPaBEHCTBA

[IpocTenmme TPUroHOMETPUUECKUE YPABHEHUSA. TPUTOHOMETPUYECKUE YPABHEHUS, CBOIAIMECS
K IPOCTEHIINM 3aMEHOW HEU3BECTHOro. [I[pruMeHeHe OCHOBHBIX TPUTOHOMETPHUYECKUX (PopMyI
JUld pelieHuss ypaBHeHuUW. OpjHoOponHble ypaBHeHus. [Ipocreiinme TpUrOHOMETpUUYECKHE
HepaBeHCTBa. HepaBeHCTBa, cBOIAIIMECS K IPOCTEMINMM 3aMEHOM HEW3BECTHOro. BBeneHue

BCIIOMOTaTeNILHOTO yIJia. 3aMeHa Heu3BecTHOro t = Sin X + COos X.

12. BeposiTHOCTB COOBITHSA

[TonsiTHE U CBOIICTBA BEPOSITHOCTH COOBITHS.

13. YacroTa. Yci0BHasi BEepOSTHOCTb

OTtHocuTeNnbHAs YaCTOTa COOBITHA. Y ClIOBHAs BepOsATHOCTh. HezaBucumMble coObITHS.

19. IToBTOpeHMe Kypca ajJredpbl M HA4Ya1a MATEMATHYEeCKOro aHajamn3a 3a 10 kiacc
Conep:kanme yueOHOT0 nmpeamera.

11 kaace
1. ®yukuum u ux rpapuxku

OnemeHtapueie  ¢yHkuuu. HccrnenoBanue (GYHKIMM W TOCTpOGHHME UX  TIpadUKOB
aJieMeHTapHbIMU MeTojgamMu. OcHOBHbIE crnocoObl mpeoOpa3oBanusi rpadukoB. ['paduku

dbyHKIIMH, conepkamux Moayau. ['paduku clnokHbIX QYHKIIHA.
2. IIpenen pyHKIUM ¥ HENPEPHIBHOCTH

[Tonsitne mpenena ¢ynkuu. OTHOCTOPOHHHUE TMPEENbl, CBOKMCTBA MpeaenaoB. HempeprlBHOCTH
GyHKIMI B TOYKEe, HAa HMHTEpBaje, Ha OTpe3ke. HempepbIBHOCTH HSIeMEHTApHBIX (YHKIUH.

Pa3priBHBIE (hyHKIIMH.
3. OoparHbie GyHKIUH

[Tonsitue ob6patHoi GyHKIMKU. B3aumuo oOpaTtHble QyHKIMH. OOpaTHBIE TPUTOHOMETPUYECKUE

GbyHKIMH.

4. IlpousBoaHas



[Tonsitue mpomsBoaHoi. [Ipon3BoaHAs CyMMBbI, Pa3HOCTH, NMPOW3BEICHUS M YACTHOTO JABYX
¢bynkuuii. HenpepbIBHOCTh (YyHKIMH, UMEIOMKX MPOU3BOIHYIO, quddepenunan. IIponsBoaHbie

aneMeHTapHbIX (QyHKuui. [IponsBoaHas cinoxnoit ¢pynkuuu. [IponsBoanas oOpatHoil GyHKINH.
5. IlpuMeHeHne IPON3BOAHOM

Makcumym ¥ MUHUMYM (yHKUIuU. YpaBHeHue KacaTesbHOM. [IpuOnmkeHHblE BBIUMCIICHUS.
Teopemsr 0 cpennem. Bo3spactanue u yosiBanue (yHkumid. [Ipon3BoaHbIE BBICIIUX TOPSIIKOB.
Beinykiiocts rpaduka GyHKIuM. JkcTpeMyM (QYHKIUU C €IMHCTBEHHOM KPUTHYECKOW TOUKOM.
3ajauM Ha MaKCUMyM U MUHUMYM. AcuMmnrtoThl. [[poGHo-nuueiiHas ¢ynkuus. Iloctpoenue

rpadukoB PyHKIUN C IPUMEHEHUEM TPOU3BOIHOM.
6. IlepBooOpa3Hasi u HHTErpaJ

[Tonsitne mnepBooOpa3HON. 3amMeHa NEpPEeMEHHOM M HMHTErpupoBaHHe Mo yacTsaMm. [lmomans
KpUBOJIMHEWHON  Tpameuuu. OmnpeneneHHblii uHTerpain. [IpubnukeHHOE  BBIYMCICHHE
onpeneneHHoro wuHTerpaiga. dopmyna Herotoma — Jleiibnuma. CBoiicTBa ompeneaeHHBIX
UHTErpanoB. lIpuMeHeHHe ONpeneNeHHbIX MHTETPAJIOB B TEOMETPUUYECKMX M (U3NYECKUX
3ajavax. llonstne  auddepeHnupoBaHHOrO  ypaBHEHMsA.  3afaud, [OPUBOAALIME K

muddepeHnanTbHBIM YPaBHEHUSIM.

7. PABHOCHJILHOCTH YPABHEHMII M1 HEPABEHCTB
PaBHOCHIIBbHBIE TPe0Opa30BaHUs YpaBHEHUN U HEPABEHCTB.
8. YpaBHeHusi-ciaeacTBust

[lonsite ypaBHeHus-ciencTBUA. Bo3Benenue ypaBHEHUS B 4eTHYIO crerneHb. [loTeHimpoBanue
norapugmuueckux ypaBHeHuil. I[IpuBenenue momoOHbIX uieHOB ypaBHeHHA. OcBOOOXKAECHUE

YpaBHCHHA OT 3HAMCHATCIIA. HpI/IMCHCHI/IC JIOFapI/I(i)MI/I‘leCKI/IX, TPUTOHOMCTPHUYCCKUX U APYTUX

dbopmyi.
9. PABHOCH/ILHOCTH YPABHEHHU M HEPABEHCTB CHCTEMaM

Pemenrie ypaBHeHuid ¢ momormipto cucrem. YpaBuenus Buma f(oa(X))= f(B(X)) . Pemenue

HEepaBeHCTB ¢ TomoIibio cucteM. HepaBenctsa Buma f(a(X))> f(B(x)) .

10. PaBHOCH/IBHOCTH YPaBHEHUH HA MHOKeCTBax



OcHoBHble NOHATHA. Bo3BeneHne ypaBHEHMsI B UYETHYIO CTEIIEHb. Y MHOJKEHUE ypaBHEHHS Ha
¢ynkuuto. JlorapudgmMupoBanue 1 NOTEHIMPOBAHUE YPAaBHEHHI, TPUBEICHNE TTOJ00HBIX YJICHOB,

MIPUMEHEHHE HEKOTOPBIX POpMYII.
11. PaBHOCHJILHOCTH HEPABEHCTB HA MHOKEeCTBAX

OcHoBHble MOHATHS. Bo3BeneHre HEpaBEHCTBA B YETHYIO CTEIEHb U YMHO)KEHUE HEpPaBEHCTBA
Ha QYHKIUIO, TOTCHIUPOBAHHUE JIOTapU(PMHUUECKIX HEPABEHCTB, IPUBEICHUE MOJOOHBIX WICHOB,

MIpUMEHEHHE HEKOTOpBIX Gpopmyn. Hectporue HepaBeHCTBa.

12. MeToa npoMe:KyTKOB /1J151 YpaBHEHUI U HEPaBEHCTB

VYpaBHEHMS U HEPABEHCTBA ¢ MOAYISIMU. MeTo 1 MHTEpPBaJIOB JUIsl HEMIPEPHIBHBIX (PYHKIIUM.
13. Ucnosib30BaHMe CBOCTB (DYHKIMH IIPH PellICHMH YPABHEHHU M HEPABEHCTB

Hcnonb3oBanue obnacTeil  CyliecTBOBaHMs, HE  OTPHUIATEIBHOCTH, OTPAaHUYEHHOCTH,
MOHOTOHHOCTH M JKCTPEMYMOB (PYHKIIMM, CBONCTB CHHyCa M KOCHHyCa MpH pEIIeHUU

YpaBHEHUN U HEPABEHCTB.
14. CucremMbl ypaBHeHH# ¢ HECKOJIbKHMMHU HEM3BECTHBIMH

PaBHocunbHOCTE cuctem. Cucrema-cienctsue. MeToa 3aMeHbl HEM3BECTHBIX. PaccyxneHus ¢

YHCIIOBBIMH 3HAUYEHUSMU MPU PELICHUU CUCTEM ypaBHEHUI.

15. IloBTOpeHne Kypca ajredpbl M HA4YaJIa MaTeMaTHYeCKOro anaausa 3a 10-11 kiaaccsl.



TemaTuveckoe MIAHMPOBAHUE, B TOM YHCJIE C Y4eTOM padodeil mporpaMMbl BOCIMTAHMS,
yKa3aHHeM KOJH4YeCTBA 4YacOB, OTBOJMMbIX HA YCBOEHHE KAK/I0H TeMBblI.

C

10 kaace
Kou-Bo [{eneBbie TPUOPUTETHI
Ne Kom-Bo KOHTPOJIb BOCHHTAHHUS
Tema ypoka
/1 JacoB HBIX
pabot
1 JelicTBUTEJbHBbIE YHCTIA. 12 B BocniuTanuu mereit
1.1-1.2 | Ilonatue AEHCTBUTENLHOTO YUCTIA. 2 FOHOIIIECKOT'0 BO3PacTa TaKUM
13-14 leoxceCTBa yucen. CBoiicTBa 2 NPUOPUTETOM SABJISACTCA
JCUCTBUTCIIBHBIX YHUCEII. CO3JaHHUE 6JIaFOHpI/I}ITHLIX
1.5 Merton MaTeMaTU4ECKON UHIYKIIHH. 1 YCIOBHIA [T IPHOOPETEHNUs
1.6 | lepecranosku. 1 IIKOJIbHUKaMH OTIBITA
1.7 | Pasmemenns. 1 OCYIIECTBIIEHHS COLMAIIBLHO
1.8 | Coueranus. 1 3HAYMMBIX JIEII.
1.9 Jloka3aTenbCTBO YHCIOBBIX HEPABEHCTB 1 Brlnenenue 1aHHOTO
1.10 | Hemumocts dncer. 1 HPUOPUTETA CBA3AHO C
1.11 CpaBHeHue 0 MOZYJIIO. 1 0COOEHHOCTSIMH IIKOILHUKOB
112 3ama4u ¢ NENTOYNCICHHBIMH 1 FOHOIIIECKOT'O BO3PACTa: C UX
HCU3BECTHBIMA HOTPEOHOCTHIO B )KU3HEHHOM
5 PanuoHajabHbIE yPABHEHHUS U 18 CaMOOIIPE/ICIICHNUH, B BBIOOPE
HEPaBEHCTBA. JATbHEHIIEro KU3HEHHOTO
21 PaunonansHbie BBIPAKEHUS. 1 o
IIYTH, KOTOPBIN OTKPBIBAETCS
2993 Dopmyna 6I/IH0MaUHLr0T0Ha, CYMMEI H 2 Mepe/ HUMHU Ha Topore
PA3HOCTH CTCIICHCH. . .
2.4-2.5 | PanuonanbHbIe ypaBHeHHA, 2 CaMOCTOSITEIIBHON B3pOCION }
2.6-2.7 | Cucremsl palliOHANBEHBIX YpaBHECHHA. 2 Ku3HM. Crenars HPaBHJIbHBIA




2.8-2.9 | Meroa UHTEpBAJIOB PELIEHUS] HEPABEHCTB. 2
2.10- BxomHast koHTpOJIBHAS paboTa. 2
211
2.12- PaumonanbHble HEpaBEHCTBA. 2
2.13
2.14- Hectporue HepaBeHcTBa. 2
2.15
2.16- CucTeMsbl paliOHaJIbHBIX HEPABEHCTB. 2
2.17

KonTtpoabsnasi padora Ne 1 mo teme 1
2.18 «PanuoHaJbHbIEe YPABHEHHS H
HEPaBEHCTBA».

3 Kopens crenenu 1. 12
3.1 [onsitne pynkuum u eé rpaduxa. 1
3.2 ®dynkums y = x". 1

3.3-3.4 | IloHsATHE KOpHSA CTENEHH II. 2

3.5-3.6 | KopHu 4eTHO#t 1 HEUETHOI CTEleHH . 2

3.7-3.8 | Apudmerndeckuii KOPEHb. 2

3.9-3.10 | CpoiicTBa KOpHS CTENEHH TI. 2
3.11 Oyukimsa y =V X, ae x>0 . 1
3.12 KonTtpossnas padota Ne 2 o teme 1

«KopeHns crenenn m».
4 CreneHb NOJIOKUTEIBLHOTO 13
qyucJjia.
41 [TonsiTve cTeneHu ¢ paOHaIbHbIM 1
MI0Ka3aTeJIEM.
4.2-4.3 CBoiicTBa CTENEHH C PallHOHAIBHBIM 2
MI0Ka3aTeJIEM.

4.4-4.5 | llonsatue npenena nociaeaoBaTenbHOCTH. 2

4.6-4.7 | CaoiicTBa npenenos. 2
4.8 BeckoHeuHO yObIBatoOIIasi reoMeTpruyIecKast 1

IIporpeccusi.
49 Yucro e. 1
4.10 CrerneHb ¢ UppalMOHAIBHBIM 1
MIOKa3aTeJIEM.
4.11- | lloka3zarenbHast QyHKIHSL. 2
4.12
Kontpoashas padora Ne 3 no teme: 1
4.13 | «Kopensb crenenn n. Crenenn
MOJIOKUTEJILHOT0 YHCJIA.»

5 Jlorapugmel. 6
5.1-5.2 | Houstue norapupma 2
5.3-5.5 | CgoiictBa norapumoB 3

5.6 Jlorapudmudeckas QyHKIus 1
IIpocreiimme noka3arejJbHbIC U 11

6 JorapupmMuyeckue ypaBHeHHUs U

HepaBeHCTBA.

6.1 IIpocreiiune nokazareabHble YpaBHEHUS. 1

6.2 [pocreiimme norapudpmMudeckre 1
YpaBHEHHS.

6.3-6.4 YpaBHe?Hﬂ, CBO]JSIHII:I@CH K MPOCTEHIINM 2

3aMEHON IepeMeHHOH.

6.5 IIpocreiimue nokazaTenbHbIE 1
HEpaBeHCTBA.

6.6 [pocreiimme norapupmuyeckne 1

HCPABCHCTBA.

BBIOOP CTapIIEKIACCHUKAM
IIOMO>KET UMEIOIIUICS Y HUX
peaNbHBIN IPAKTUYECKUH,
COIIMAILHO 3HAYMMEIN OIIBIT,
KOTOPBIA OHU MOTYT
puoOpeCTH, B TOM YHCIIE U B
HIKOJIE. DTO:

- OIIBIT JIEJI,
HaIpaBJICHHBIX HA 3200Ty O
CBOEH CEMbE, POJIHBIX U
OMU3KUX;

- TPYIOBOM OTIBIT, OTIBIT
y4acTusi B IPOU3BOJICTBEHHOMN
MIPAKTHKE;

- OIIBIT eI,
HAIpPAaBJIEHHBIX HA MOJIb3Y
CBOEMY POJHOMY CEIly, CTPaHe
B LI€JIOM, OIBIT JESITELHOTO
BBIPAYKEHUSI COOCTBEHHOM
Tpa)XJaHCKOM MO3UIINH;

- OIIBIT
MPUPOIOOXPAHHBIX JIEIT;

- OIIBIT pa3peLIeHUs
BO3HUKAIOIIUX KOH(QIUKTHBIX
CUTyallu} B IIKOJIE, I0Ma HIIU
Ha YJIHILIE;

- OIIBIT
CaMOCTOSITEIBHOTO
nproOpeTeHNs] HOBBIX 3HAHUH,
IIPOBEJCHMS HAYYHBIX
WCCIIEJOBAHMM, OTIBIT
IIPOEKTHOM JIEATENBHOCTH;

- OIIBIT U3y4YEHUS,
3aIUTBl U BOCCTAHOBJICHHUS
KYJIBTYPHOT'O HacJIeusl
4eJI0BEYECTBA, OBIT CO3/1aHUs
COOCTBEHHBIX MPOU3BEICHHM
KYJIBTYPBI, OIIBIT TBOPYECKOTO
CaMOBBIPa)KCHHUS,

- OIIBIT BEJCHHUS
3JI0pOBOT0 00pa3a KU3HU U
3a00ThI O 3710POBBE IPYTUX
JIOCH;

- OIIBIT OKa3aHUs
MIOMOIIY OKPYXKaIOIINM,
3a00ThI O MaJIbIIIAX WIH
MOKUJIBIX JIFOJISIX,
BOJIOHTEPCKHM OIIBIT;

- OIIBIT CAaMOTIO3HAHUS U
CaMOAaHaJIn3a, OTIBIT COLIUAJIBHO
IIPUEMJIEMOTO CAMOBBIPAKEHUS
U camMOpealn3alyH.




6.7-6.8 Hepagencrtsa, cBojsmuecs: K NpocTeimmnm 2
) ) 3aMEHON HEM3BECTHOTO.
6.9- Pemenne npocrelmmx noka3aTeabHbBIX 2
6.10 YpaBHEHHI U HEPABCHCTB.
KonTtponsnas padora Ne 4 mo teme 1
6.11 «Permenne nmpocredmmx
' MOKAa3aTeJbHBIX U JOrapupmMuiecKux
YPABHEHUIi H HEPABEHCTBY.

7 CHHYC ¥ KOCHHYC yrJa. 7
71 [TonsiTue yrna. 1
7.2 Panuannas mepa yria. 1
7.3 Omnpenenenue cuHyca U KOCHHYCa yIJia. 1

OcCHOBHBIE (POPMYIIBI [T CHHYCA U 2
7.4-7.5 KOCHHYCA.
7.6-7.7 | ApkcuHyc U apKKOCHHYC. 2

8 TaHreHc m KOTaAHTeHC yrJja. 6
8.1 OmnpeyiernieHre TaHI€HCa U KOTaHIeHca yriia. 1

_ OCHOBHEIE d)OpMyJ'lBI JUIA TAHT'CHCA U 2

8.2-8.3 KOTaHI'€HCA.
ADpKTaHT'€HC ¥ apKKOTAHTEHC, UX 2
8.4-85 | 4
KonTtpossnas padora Ne 5 no teme 1
8.6 «CuHyC, KOCMHYC, TAHT€HC H KOTAHI€HC
yrjay.
9 DopmMyIbI CII0KEHUSI. 11
9.1-9.2 Kocunyc pazHocTH U KOCHHYC CyMMBI 2
) ) JIBYX YIJIOB.
93 DopMyibl ISl JOTIOJIHATENbHBIX YIJIOB. 1
CuHyCc CYyMMBI U CUHYC Pa3HOCTH JIBYX 2
9.4-95 | "
0.6-9.7 | Cymma u pa3HOCTh CHHYCOB M KOCHHYCOB. 2
9.8 DopMyIbl JBOMHBIX U ITOJOBUHHBIX YIJIOB. 1
9.90- [IponsBeneHne CUHYCOB U KOCHYCOB. 2
9.10
9.11 DopMyIbl [UIsl TAHTEHCOB. 1
10 Tpuronomerpuyeckue pyHKIuU 9
YHCJIOBOT0 ApryMeHTa.
10.1- DyHKIMA CUHYC. 2
10.2
10.3- DyHKIMSA KOCUHYC. 2
10.4
10.5 DYHKIMS TaHT€HC. 1
10.6 DyHKIMSA KOTAHT€HC. 1
10.7- Tpuronomerpudeckne GyHKIIUH. 2
10.8
KonTpoasnas padora Ne6 mo teme 1
10.9 | «Tpuronomerpuueckue GpyHKuun
YHCJIOBOr0 APrYMEHTay.
11 Tpuronomerpunueckue 12
YpPaBHEeHHs U HEPABEHCTBA.
11.1 IIpocreiimne TPUrOHOMETPUYECKUE 1
) YpaBHEHHS.
11.2- YpaBHEHUSI, CBOASIUAECS K IPOCTEHIINM 2
11.3 3aMEHOI HEM3BECTHOTO.
11.4- [IprMeHeHrnEe OCHOBHBIX 2

TPUTOHOMETPUYECKHUX (POPMYI ISt




11.5

pelleHNs ypaBHEHU.

11.6- OpnHopoaHbIe ypaBHEHUS. 2
11.7
11.8 BBenenue BcrioMoraTenpHOro yria. 1
11.9 3aMeHa HEU3BECTHOTO. 1
11.10- | Ipocreiimvie HepaBeHCTBa AJIsl CHHYCA, 2
11.11 | KocuHyca, TAHTeHCA U KOTAHICHCA.
KonTtpoasnas padora Ne 7 mo Teme 1
11.12 | «TpuronomeTpuyeckne ypaBHeHHs U
HEPABEHCTBAY.

12 DJIeMeHThI TeOpHHU BePOATHOCTE 8
12.1- [ToHsATHE BEPOATHOCTH COOBITHS. 3
12.3
12.4- CBoiicTBa BEpOSTHOCTEH. 3
12.6
12.7 OTHOCHUTENbHAS YACTOTa COOBITHS. 1
12.8 YcnoBHas BeposSTHOCTh. HezaBrcumbie 1

COOBITHSL.

13 IMoBTOpEHHE Kypca. 12
13.1 JlelcTBUTENBHBIE YUCIA. 1
13.2- PanoHanbHble ypaBHEHUS U HEPABEHCTBA. 2
13.3
13.4 JleticTBUTENBbHBIC YHUCIIA. 1
13.5 PaunonanbHble ypaBHEHUSI U HEPABEHCTBA. 1
13.6 JlecTBUTENbHBIE YUCIA. 1
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TemaTn4eckoe IJIAHUPOBAHHUE, B TOM YUCJIC C YI€TOM paﬁoqeifl nmporpaMmsbl BOCIIUTAHUSA, C
YKazaHueM KoJIn1ieCcrBa 4aCoB, OTBOAUMBIX HA YCBOCHUE KaKI0il TeMbI.

11 kaace
Ne Hasanue paznena KosmmuectBo | Kosmmuectso [{eneBbie TPUOPUTETHI
m\n 4acoB KOHTPOJIBHBIX BOCITUTAHHS
pabot
1 Iloemopenue Kypca 5) B BocniuTanuu nerei
anzeopul u FOHOILIECKOTO BO3pacTa TaKuM
Mamemamurieckoco HPHOPUTETOM SIBJISICTCS CO3/IaHUC
ananuza 10 knacca 6 .
= JIarONPHUSITHBIX YCIOBHH JIIS
BX01HON KOHTPOJIB. 1
60 MIPHOOPETEHUS IIKOJIFHUKAMHU
OTIBITA OCYIIECTBICHHUS
I'naBa 1. ®yHkumu. i
COIMAITEHO 3HAYUMBIX JICTI.
IIpoussoausie. MuTErpall.
Brinenenne manaoro

2 §1. Qynkyuu u ux epaghuxu. 11
Kontponsnas padota Nel TpHOPHTCTA CBA3AHO C
«DYHKIIUA U UX TpaQUKU». 0COOCHHOCTSAMU IIKOJLHUKOB

3 8 Z_Hpeaeﬂ d)yHKl/ﬂ/lu u 4 IOHOMICCKOI'0 BO3pacTa: C UX
HenpepuleHOCHb MOTPEOHOCTHIO B )KU3HEHHOM

4 | 8 3. Obpamnvie gynxyuu. S CaMOOTIpe/IeNIcHIH, B BEIOOPE

S §84. Ilpoussoodnas 12 JATBHEHIIET0 JKU3HEHHOTO TYTH,

o v
KonrposnbHas pabora Ne2 1 KOTOPBII OTKPBIBACTCS TIEPE]T
«ITpousBogHas». HIMH Ha TTOpOTe

6 8 SI1pumenenue 15 . .
POU3EOOHO. CaMOCTOSITEIbHOM B3pPOCIIO
KoHTposbHas pa6ota Ne3 1 *u3HU. ChenaTh IpaBUIbHBIN
«HpI/IMeHCHI/IC BBI60p CTaplcKiIaCCHUKaM
MIPOU3BOTHONY. MOMOYKET UMEIOIIUNCS Y HUX

7 § 6. Ilepsoobpasnas u 13 peanbHbIi MPaKTUYECKUH,
UHmezpan. COLIMAJILHO 3HAYHUMBII OIIBIT,
KonTtponbHas pabota Ned 1 .

KOTOPBI OHU MOTYT PUOOPECTH,
«llepsoobpasnas u
B TOM YHCJIE U B IIKOJIE. DTO:
uHmezpany
TJIABA 2. YpaBHeHuA. 53 - OIIBIT JE€JI, HAIIPaBJICHHBIX
Hepagencrsa. Cuerembl. Ha 3a60Ty 0 CBOEH CeMbe, POJIHBIX
8 8§ 7. Pasnocunvrocmo 4 n brmsKnx;
VpasHeHull U HepaBeHCms. .
- TPYAOBOM OTIBIT, OTIBIT
9 | 8 8. Vpasnenus- cnedcmsus. 7 .

10 | 8 9. Pasnocumsnocms 10 y4acTusl B IPOU3BOJICTBEHHON
VPABHeHUll U HepaBeHCms TIPaKTHKE,
cucmemanm.

11 | 8 10.PasHocunvrocmeo 7 - OMBIT AGJT, HAMpPaBJICHHBIX
YPasHeHutl Ha MHOJNCECMEAX. Ha TIOJb3Y CBOCMY POAHOMY Ceily,
Konrponbsnas pabora Ne5 1 CTpaHe B LIEJIOM, OIIBIT

«YpaBHEHUS, HEPABEHCTBA JESITEIbHOTO BBIPAKEHUS
U CHCTEMBI YPAaBHCHUH U COOCTBEHHO TpaXKIaHCKOM
HEpPaBEHCTBY.

12 | 8 11.Pasnocunvrocmo 5




HepaesenHcme Ha
MHOIHCecnedax.

13

8 12. Memoo npomedxcymkos
0J1s1 yPaBHeHUll U
HepaseHCcms.

Kontponrnas padora Ne6
«MeTo MpOMEXYTKOB IS
YPaBHEHUM U HEPABEHCTBY.

14

8 13./cnoavzosanue ceoucmea
@yHKyuil npu peutenuu
VPABHEeHUll U HePABEHCMS.

15

814. Cucmemwl ypasnenuii ¢
HEeCKOJIbKUMU HeUu38eCHbIMU.

Kontponrsnas padorta Ne7
«Cucmembl ypasHeHui ¢
HeCKONbKUMU
Heu38eCMHbIMUY.

16

8 15.Vpasnenus,
Hepasencmea u CUCmeMmbl, ¢
napamempamu.

TJIABA 3. KommiekcHblie
gucia.

Bcero: 4

17

8 16. Aneebpauueckas popma
u eeomempuieckas
uHmepnpemayusi
KOMNJIEKCHBIX YUCE]L.

2

18

8 17. Tpuconomempuueckast
GPopma KOMNIEKCHBIX YUCel.

19

818. KopHu mnozounenos.
Tokazamenvras ¢popma
KOMNIEKCHBIX YUCEL.

20

IToBTOpEHHE.

14

HToroBasi KOHTpPOJIbHAS
pabora.

Hmozo

136

MMO3UIINH;

- OIIBIT NPHUPOAOOXPAHHBIX
A,

- OIIBIT Pa3pEILEHUs
BO3HUKAIOMINX KOH(MIMKTHBIX
CUTYyallMil B LIKOJIE, IOMa WX Ha
yluue;

- OIIBIT CaMOCTOSATEIILHOTO
pUOOpETEeHUsI HOBBIX 3HAHMIH,
MMPOBCACHUA HAYYHBIX
WCCJIEI0BAHUH, OIIBIT IPOEKTHOMN
JIeSATEbHOCTH;

= OIIBIT Hsyqum[, 3alIUTHhI 1
BOCCTAaHOBJIEHUS KYJIbTYPHOTO
HacJequs YeJIOBEUECTBA, OIBIT
CO3JaHUsI COOCTBEHHBIX
MIPOU3BEICHNUN KYIbTYpPHbI, OIBIT
TBOPYECKOTO CAMOBBIPAKCHHSI;

- OIBIT BEJCHUS 37J0POBOTO
00paza Xku3HU U 3a00THI O
3[10POBbE APYTUX JIIOCH;

- OMBIT OKa3aHHUs IOMOIIH
OKpY>KaroIuM, 3a00TbI O
MaJblIaxX WIH MOKUIIBIX JIFOJISX,
BOJIOHTEPCKHI OIIBIT;

- OIIBIT CaMOIIO3HAaHUA 1
caMoOaHajlan3a, OIIbIT COIUAJIBHO
MMPpUEMIICMOT'O CaAaMOBBIPAKCHUA U
caMopfCain3aluu.




		2022-11-25T12:57:59+0300
	Иванцова Людмила Анатольевна




