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1. [HosgcHuTEAbLHAS 3ANTHUCKA

. Pabouas nporpamMma pazpaboTaHa B COOTBETCTBUU C:
. - [Ipukazom Munuctepcta oopazoBanus u Hayku PO Ne 2357 ot 22.09.2011 «O BHEeCeHHH U3MEHEHU B efiepaibHBIM

roCyJapCTBEHHBI 00pa30BaTEIbHBIN CTAHAAPT HAYAIBHOTO O0IIETO 00pa30BaHUs, YTBEPKAEHHBIN MPUKA30M
MunucrtepcTBa oOpazoBanus u Hayku Poccuiickoit deneparuu ot 6 oxTsiopst 2009 1. Ne 373

. - [Incemom MunucrepctBa o6pazoBanus v Hayku P® ot 12 mas 2011 r. Ne 03-296 «O0 opranuzaiiu BHEYpOUHOU

AESITeIbHOCTH MPH BBEACHUHU (DeIepaTIbHOTO FOCYAapCTBEHHOTO0 00pa30BaTeIbHOIO CTaHAapTa 0011Iero 00pa3oBaHUs»

. - Ilpukazom MunucrepcTBa obpazoBanus u Hayku PO ot 29 nexadpst 2014 r. Ne 1643 “O BHeceHUM U3MEHEHHM B MPUKA3

MunuctepctBa oopazoBanus u Hayku Poccutickoit @eneparmu ot 6 oktssOpst 2009 r. Ne 373 «O6 yTBepKIeHUH U
BBECHUU B JIeHCTBHE (heJepaibHOTO rocy1apcTBEHHOr0 00pa3oBaTeIbHOTO CTaHAapTa HA4aJIbHOTO O0ILEro 00pa3oBaHMsD)

. - IIpukazom Munuctepcta oopazoBanus u Hayku PD ot 29 nexabps 2014 r. Ne 1643 “O BHeceHUM U3MEHEHUN B MPUKa3

MunuctepcTBa 00pa3zoBanus U Hayku Poccuiickoit denepanun ot 6 okTa0pst 2009 1. Ne 373 «O0 yTBepKACHUHU U
BBEJICHUHU B JIeCTBHE (PeiepaIbHOTO TOCYIapCTBEHHOIO 00pa30BaTelIbHOIO CTaHJapTa HA4YaJIbHOTO O0LIEro 00pa30BaHUS

. - IloctanoBienuem ['maBHOrO rocygapcrBeHHoro canutapHoro Bpada P® ot 24.11.2015 Ne 81 "O BHeceHMU M3MEHECHUI

No 3 B CanlluH 2.4.2.2821-10 "CanuTtapHo - 3M1AeMUOJIOTHYECKUE TPeOOBaHUS K YCIOBUSIM M OpraHu3aIiii 00y4JeHus,
coJiepkaHus B 00111€00pa30BaTeNIbHbIX OpraHu3ausix"

. - [Incomom Muno6pnayku Poccun ot 14.12.2015r. Ne 09-3564 «O BHEypOUHOH AEATEILHOCTH U peaTn3aliu

JIOTIOJTHUTENBHBIX 00IIe00pa30BaTEILHBIX TPOTPAMMY).
[Tporpammoii mo anredpe mis 7-9 knaccos nox pea. bypmucrosoit T.A. M: IIpocsemenue, 2015.

10.Yuebnukom: MakaperaeB FO.H., Munaiok H.I'. u np. Anre6pa 7-9 kmaccer. ®I'OC.: yueOHuK a1 00111€00pa3oBaTEIbHBIX

yUpeXJIeHU/ o/ peaaKiuen C.A. TemsikoBckoro — M.:ITpoceewenue, 2018.
JI.C. AranacsiH, B.®. byty3oB u np. — ['eomerpust qist 7-9 xmaccoB cp. mkonsl. OI'OC.: yueOnuk aiis
ob1eo0pazoBarenbHbIX yupexaenuii— M.:I1pocsemienue, 2015.

11.Paboyas mporpamMma cOXpaHsieT aBTOPCKYIO KOHIIENIMIO. B Hell MpuCyTCTBYIOT BCE pa3zelibl M TEMbI, OPSAJIOK UX

CJICOOBaHMUA HE U3MCHCH.

12.Ha uzyuenue orBoautcs 34 yaca (34 yueOHbIC HEIENN).

Ieab kypca: 0000IIUTE U CUCTEMATU3UPOBATH 3HAHMS YUAIINXCS 110 BCEM pa3jiejiaM MaTeMaTUKH ¢ 5 0 9 Ki1acchl,

IIOATOTOBHUTH K YCHCHIHOﬁ cJadec 3K3aMcEHa.



3agaum Kypca:

e @®opmupoBath OOLIME YMEHUS U HaBBIKU 110 PELICHUIO 3a/1a4 U
IIOMCKY dTHX PELICHUN;

Pa3BuBaTh TOrM4ecKoe MBIIUIEHUE YUaIIUXCS;

Oxa3zaTh ITOMOIIb B MOATOTOBKE K caadue I A ;

JlaTh BO3MOXXHOCTH MPOAHATM3UPOBATH CBOM  CITOCOOHOCTH;

DopMHUpPOBaTh HABBIKK UCCIIEIOBATEILCKOMN AEATEIBHOCTH;

BocnutsiBaTh 11e1€yCTPEMIEHHOCTh W HACTOMYMBOCTH IIPU PEILICHUH 3aa4.

Metoabl 1 GpopMbI 00yUeHUs

J171st paboThl C yYalIMMUCS UCTIONB3YIOTCS cieaytomre (Hopmbl pabOThI: JIEKIIUHU, MPAKTUYECKUE PAOOThI, TECTUPOBAHHUE,
BBICTYILJICHUS C JOKJIAJIaMU: «3allUTa PELICHUsD, «BBIBOJ (HOPMYI», «J10Ka3aTEIBCTBO TEOPEMY.

3ajaHns HampasJieHbl HA POBEPKY TAKUX Ka4eCTB MAaTEeMAaTHYeCKOH MOJAT0TOBKH BbIIMTYCKHUKOB, KAK:

YBEPEHHOE BIIaJcHUE (POPMaJIbHO-OIIEPATUBHBIM aJIreOpandecKHM armapaToM;

YMEHHUE PEIIUTh TUIAHUMETPUYECKYIO 3aJiady, MPUMEHSS pa3IudHbIe TCOPETHUSCKHE 3HAHUS Kypca T€OMETPHH;
YMEHHUE PEIIMTh KOMIUIEKCHYIO 3ajJlady, BKJIIOYAIONIYI0 B ceOsi 3HaHUS W3 Pa3HbIX TEM Kypca;

YMEHHE MAaTEeMaTUYECKHA TPAMOTHO U SICHO 3aIUCaTh PEIICHNE, TPUBOIS MPU ATOM HEOOXOUMBIC TTOSCHEHUS 1
000CHOBaHMUS,

® BJIAJICHUE IIIMPOKHUM CIICKTPOM ITPUEMOB U CIIOCOOOB PaCCYXKICHHM.



Conep:xanue nporpamMmMmbl

1. BBeaenne (2 4)
2. Uucaa u BbluucjaeHus (2 4)
Uucna: HaTypasibHBIC, palliOHANIbHBIC, HppaliuoHaabHble. COOTBETCTBHUS MEXK/Iy YMCIIAMHU U KOOPJAMHATAMU Ha KOOPJIMHATHOM

nyde. CpaBHenue yucen. CtanaapTHas 3anuch yrcesl. CpaBHEHHE KBAJpPATHBIX KOpPHEH M palMOHalIbHBIX uMcell. [TonsTue
npoueHTa. TeKCTOBbIE 3a/1a4l Ha MPOLEHTHI, APOOH, OTHOIIECHUS, MPONOPIMOHATBHOCTh. OKPYTTIEHHE YHCET.

3. Anre0panyeckue BbIpaskeHus (2 1)
Bripaxkenus, Toxnecta. O6nacTs onpenenenus BoipakeHuil. CoctapneHne OyKBEHHBIX BBIPaXEHHM, MO 3a1a4aM WU 10

yeprexxaMm. OgHouwieHbl. MHoroweHbl. JlelicTBUA ¢ 0lHOUJIeHAMH U MHOTOWJIeHaMH. DOpMyIIbl COKPAIIEHHOTO YMHOYKEHU.
Pasnoxxenne MmHOrOoueHOB Ha MHOXKuUTeNU. Cokpaienue anredpandeckux apoodei. [IpeodpazoBanne 4ncIOBBIX BHIPAKEHUH,
coJiepKalux KBajaparabie KopHU. CTeneHsb ¢ LeIbIM MoKa3aTeleM U uX cBoiicTBa. KopeHs n-oii cTeneHu, CTeneHb ¢
panroHaIBHBIM MOKA3aTeIeM U UX CBOWCTBA.

4. YpaBHeHus1, cuctembl ypasHenuii. HepaBencTBa, cucremMbl HepaBeHCTB (6 1)
VYpaBHeHus ¢ ogHOM nepemenHoil. KBagpaTHele ypaBHeHUs. HenosiHoe kBagpaTHOE ypaBHEHUE. Teopema Buera o KopHsix

ypaBHeHus. MccnenoBanue KBapaTHeIX ypaBHeHUH. [IpoOHO-painoHanbHble YpaBHEHUS. Y PaBHEHHUS C IByMsI IE€PEMEHHBIMHU.
Cuctembl ypaBHeHUI. MeTObI peIIeHUs] CUCTEM YPaBHEHUI: MOACTaHOBKH, METOJ] CJIOXKEHHUS, TpaduuecKuii MeTo. 3aaauu,
pelaeMble ¢ MOMOIIBIO YpaBHEHHH WK cucteM ypaBHeHu. HepaBeHcTBa ¢ oHOM niepeMeHHOo#. CucTeMbl HEpaBEHCTB.
MHO>kecTBO pelIeHni KBaIpaTHOT'O HEPABEHCTBA. MeTO bl pelIeHUs] HEPABEHCTB U CHCTEM HEPABEHCTB: METO/ UHTEPBAJIOB,
rpaduyecKkuit METO.

S. ®yukuum u rpadpuxu (S 4)
[Tonstue pynkunu. Oynkuus u apryment. O61acTh onpeneneHus QyHKIHH.

O6nacte 3HaueHu# pyukiuu. ['papuk pyakuuu. Hynu pynkuun. OyHkius,
BO3pacTaromas Ha otpe3ke. OyHkus, yobIBaromias Ha oTpe3ke. JInHeitHas

dbyHkIus U ee croiicTBa. ['paduk uHeiHON GyHKIUU. YTIIOBON KO3(PHUITUEHT



¢bynkuun. O6paTHO MponopIUOoHANIbHAS PYHKIMS U ee cBoiicTBa. KBanpaTuuHas

dbyukius u ee croiictBa. ['paduk kBaaparnunon Gpynkuuu. Crenennas pyukius. YetHas, HeueTHas pyHkuus. CBOMCTBA YETHOM
Y HEUETHOM CTENEeHHBIX (DYHKITUH.

['paduku crenenHbix GyHkul. MakcumMaabHOE U MUHMMaJIbHOE 3HaueHue. Yrenue rpadgukoB Gynkuuii. OcobeHHoctu
PacoJIOKEHHUsI B KOOPJIMHATHOM TIOCKOCTH TPaprKOB HEKOTOPHIX (PYHKIMI B 3aBUCUMOCTH OT 3HAYEHUS [1apaMeTpPOB,
BXOJAIIMX B (OpMYJIbl. 3aBUCUMOCTh MEXI1Y BETUUHMHAMMU.

6. TekcroBble 3a1aum (2 4)
3aja4u HA TIPOLICHTHI, 3a/1a4M Ha JIBUKEHUE, 3a/1a4M Ha BhIYMCIICHHE 00beMa paboThl, 3a71a4i Ha IIPOIICHTHOE COJIep)KaHKE

BEIIECTB B CILIaBaX, CMECSAX U PAaCTBOpax, COCOOBI UX PEIICHUSI.

7. Tpeyroabuuxku (4 4)
BricoTa, Meinana, cpeiHsis JIMHUS TpeyroibHUKa. PaBHOOEApEHHBIN 1

PaBHOCTOPOHHUI TpeyroapHUKU. [Ipu3Haku paBeHcTBa U 1o100Us
TPEYroJbHUKOB. Pemenue tpeyroibHukoB. Cymma yriioB TPEyroybHHKA.
CBoiicTBa MPAMOYTOJIbHBIX TPEyTroiabHUKOB. TeopeMma [ludaropa. Teopema
CHUHYCOB M KOCHHYCOB. HepaBeHCTBO TpeyroapHUKOB. [11o1aae TpeyrojibHHKA.

8. MHoroyrogabHukHu (2 4)
Buael MHOrOyronsHukoB. Ilapamienorpamm, ero CBOMCTBA U IIPU3HAKH.

[Tnomanes napamnenorpamma. PoMO, npsiMOyTroiabHUK, KBaapat. Tpanemus.
Cpennsist ntunus Tpaneuuu. [Inomane Tpanenuu. [IpaBuiibHble MHOTOYTOJIbHUKHY.

9. Oxpy:kHOCTSH (4 1)
KacarenpHas Kk OKpy>KHOCTH U €€ CBOMCTBA. LIeHTpanbHbIN U BIMCAHHBIN YTJIbI.



Opr}KHOCTI:, OoImrucaHHas OKOJIO TPCYTOJIbHUKA. OKPY)KHOCTL, BIIMCaHHAas1 B
TPCYI'OJIbHUK. CBoiicTBa OIIMCAHHOT'O U BIMCAHHOI'O YCTRIPEX YT OJIbHUKA. I[J'II/IHa OKPYKHOCTH. HJIOH.I&I[B Kpyra.

10. IIporpeccuu: apudpmernyeckas u reomerpuuyeckas (3 4)
YucnoBble nocieaoBaTebHOCTU. ApudMernyeckas nporpeccust Paznoctsb

apudmernyeckoil nporpeccuu. @opmysa n-oro wieHa apupMeTuyecKoit
nporpeccuu. opmyna cyMMbl NUICHOB apUPMETUUECKOM MPOTPECCHH.
['eomeTprueckas nporpeccusi. 3HaMeHaTellb TEOMETPUYECKOM POTPECCHH.
@dopMyia n-oro 4jaeHa reoMeTpu4ecKou nporpeccun. @opmyiia CyMMBel N YICHOB
reoMeTpuueckoil nporpeccun. Cymma 0€CKOHEYHON T€OMETPUYECKON TPOrpPECCUN.

11.Pemienne TPEeHNPOBOYHBIX BADHAHTOB M 3a1aHUI U3 OTKPHITOro 0aHKa
3aganuii 'MA-9 (2 9)



13. TemaTnueckoe MJIAHUPOBAHUE

/ Pa3nennl nporpamMMel o ajreope
n/n

KoaundecTBo
JacoB

Brenenue (2 u)
Uucna u BeraucieHus (2 4)
Anrebpandeckue BeIpakeHus (2 1)

BN

YpaBHeHus, cuctembl ypaBHeHUM. HepaBeHCTBa,
CHUCTEMbI HEpaBEHCTB (6 u)

2

i

Oyukuuu u rpaduku (5 9)

?\

TekcToBbie 3a1auu (2 4)

7. Tpeyronbauk (4 1)
8. MHoroyroapHuKH (2 9)
9. OxkpyxHOCTb (4 1)

EEN \S RN S SRRV, o) N \S T S

10. [IIporpeccun: apudmeTndecKas u TeOMETpUIECKas

(3 1)

11. PemeHne TpEHHPOBOYHBIX BAPUAHTOB U 33 1aHUMN
U3 OTKPBITOTO OaHKa
3aganuii [1A-9 (2 u

HToro:

34




Ilnanupyemble pe3yibTaThbl 0CBOEHHS Kypca

JINYHOCTHBIE

1. crmocoOHOCT, K SMOIMOHAIHHOMY BOCTIPUATHIO MATEMAaTHUYECKMX OOBEKTOB, pACCYXICHUH, pEIIeHuH 3amad,
paccMaTpuBaeMbIX MPoOIIEM;

2. yMEHHE CTPOWUTH pPEYEeBbIC KOHCTPYKIMH (YCTHBIE M THCHMEHHBIE) C HCIOJH30BAaHWEM H3YyYEHHOW TEPMHUHOJOTUU M
CHUMBOJIMKH, TIOHUMATh CMBICT MOCTaBIeHHON 3amauu. OCYIIECTBIATh MEPEBO C €CTECTBEHHOTO S3bIKa HA MAaTEMaTUYECKUU U
Ha00OpOT.

MeTtanpeamMeTHbie

1. yMeHue mIaHUPOBAThH CBOIO JIEATEIBHOCTh MPH PEIICHUU yUeOHBIX MaTEMaTHUECKUX 3a/lay, BUACTh Pa3IndHbIe CTPATETUN
pellIeHus 3aa4, 0CO3HAHHO BBIOUPATH CIIOCOO PEIICHNUS;

2. yMmeHue paboTaTh C Y4eOHBIM MaTE€MaTHUYECKHMM TEKCTOM (HaXOAWTh OTBEThl HA IOCTaBJICHHBIE BOMPOCHI, BBIIEIATH
CMBICTIOBBIE ()parMeHTHl);

3. yMeHuEe MpPOBOJIUTH HECIOXKHBIE JOKAa3aTENbHBIE PACCYXACHMsS, OMUPAsCh HAa HU3YyUYEHHbIE OMNPEJENICHUs, CBOWCTBA,
MpPU3HAKK; PACllO3HABATh BEPHBIE W HEBEPHbIE YTBEPKACHUS, WIUIIOCTPUPOBATH MPUMEPAMU H3yUEHHBIE MOHSTUS U (DAKTHI;
OIIPOBEPraTh C MOMOUIbIO KOHTPIIPUMEPOB HEBEPHBIE YTBEPKICHUS;

4. yMeHue JIeiCTBOBaTh B COOTBETCTBUU C MPEAJIOKEHHBIM aITOPUTMOM, COCTABIISITh HECIOKHBIE AJITOPUTMbI BBIYMCICHUN 1
ITOCTPOECHHUM;

5. npuMmeHeHHue NPUEMOB CAaMOKOHTPOJIS IIPU PELIEHUH YUYEeOHBIX 3a/1ay;

6. yMeHue BUIETh MaTEMaTHYECKYIO 3a/1a4y B HECJIOKHBIX MPAKTUYECKUX CUTYALIHSX.

IMpenmerHbIe

1. BnajneHue 0a30BBIM NOHATUHHBIM aIlllapaToM IO OCHOBHBIM pa3jielaM COACpIKaHMUS;

2. BJAJE€HUE HABBIKAMM BBIYUCICHUN C HaTypaJbHbIMM 4YHCJIaMH, OOBIKHOBEHHBIMM U JI€CATUYHBIMU JIpOOsMH,
IIOJIOXKUTEJIBHBIMU U OTPULIATEIILHBIMUY YHUCIIAMU;

3. yMeHue pemarbh TEKCTOBbIE 3aJaud apu(PMETHUYECKUM CIIOCOOOM, MCIONb3ys pA3JIUYHBbIE CTPATETMH U  CIIOCOOBI
paccyxaeHus,

4. ycBOeHHE Ha HArJSAHOM YPOBHE 3HAHUN O CBOWCTBAX IJIOCKHX M MPOCTPAHCTBEHHBIX (UTYD; MPHOOPETEHHE HABBIKOB MX
M300paXeHHsl; YMEHUE UCTIOIb30BaTh T€OMETPUUECKHI SI3bIK JIJIS1 ONMCAHUS IPEIMETOB OKPYKAIOILIETO MHUPA;



5. mpuoOpeTeHHe OMbITa U3MEPEHUS JIJIMH OTPE3KOB, BEJUYHH YIJIOB, BBIYUCIICHHUS IUIOIIAAeH U 00bEMOB; IOHUMAHUE HUICH
M3MEpPEHHE JJTNH TUIOMIAaIeH, 00bEMOB;
6. 3HAKOMCTBO C WJESIMH PaBEHCTBa (PUTYp, CHMMETPHH;, YMEHHUE pacro3HaBaTh W HU300pa)kaTh paBHbIC U CHMMETPUYHBIC

burypsr,

7. yMeHue TPOBOJUTH HECIOXKHBIE MPAKTUYECKHE pPAcU€Thl (BKJIIOYAIONIME BBIYMCICHUS C MPOLIEHTAMH, BBITIOJHEHHUE
HEOOXOUMBIX U3MEPEHUI, UCTIOTH30BAHUE MPUKUJIKH U OLICHKH );

8. wucmonb3oBaHue OyKB M7 3amucH OOIIMX YTBEpKIEHUH, (OpMyI, BBIPAKEHUH, ypaBHEHUH; yMEHHE OINEpPHpPOBAThH
HOHSATHEM «OYKBEHHOE BBIPQXKEHUEY, OCYLIECTBISAThH 3JIEMEHTAPHYIO I TEIbHOCTh, CBSI3aHHYIO C MMOHITHEM «ypaBHEHHEY;

9. BBINOJHEHUE CTAHIAPTHBIX MPOLEAYP Ha KOOPAMHATHON IJIOCKOCTH;

10. moHMMaHue ¥ NCHIOIB30BaHNE MHPOPMALIH, ITPEJICTABIEHHON B popMe Tabull, CTOJI04YaTOi U KPYroBoil 1uarpaMmel;

11. ymenue pemats nmpocTeiinre KOMOMHATOPHBIE 33/1a4H [1epe0OopPOM BO3MOXKHBIX BAPHAHTOB.

12. BeIYMCANTENbHBIE HABBIKM: YMEHHE IPUMEHSITh BHIYUCIUTEIbHbIC HABBIKM  TPU PELICHNHU MPAKTUUECKUX 3a/1a4, OBITOBBIX,

KYJIMHApHBIX U IPYTUX pacyeTax.

13. reOMCTPHUUYCCKHUEC HABBIKKM: YMCHHUC PACCUNTATL IVIOIIAAb, IICPUMCETP IIPHU PCHICHHUHN IIPAKTHYCCKHUX 3aJa4 Ha COCTABJICHUC
CMCThI HA PEMOHT HOMCIHCHI/Iﬁ, 3aaa41 CBA3aHHBIC C HHSaﬁHOM.

14. AHAJIU3UPOBATh U OCMBICIIMBATL TCKCT 3aJa4u; MOACIIMPOBATE YCJIOBUC C IIOMOIIBIO CXEM, PUCYHKOB; CTPOUTD JIOTHUYCCKYIO
HECIIOYKY paCCYX(HCHHﬁ; KPUTHUYCCKHU OICHUBATDH HOquCHHBIﬁ OTBCT,

15. pemiate 3a1a4u U3 peanbHOU MPAKTUKHU, UCTIONB3YS MTPU HEOOXOIUMOCTH KaJIbKYJISTOD;
16. u3BiekaTh HEOOXOAUMYIO HH(OPMALIMIO U3 TEKCTA, OCYIIECTBISATH CAMOKOHTPOb;
17 n3Bnekats HHGOPMAIUIO U3 TAOIUI] U TUArPaMM, BBIIOIHATH BEIYUCICHUS MO TAOJUYHBIM TaHHBIM;

18. BeIMOAHATH cOOp MH(GOPMALIUK B HECIOXKHBIX CIy4asiX, IPEACTaBIATh HHPOPMAIIMIO B BUJE TAaOIUI] U AMATPAMM, B TOM
YHUCJIE C TOMOIIBIO KOMIIBIOTEPHBIX IIPOTPaMM;

19. cTpouTk peueBbie KOHCTPYKLNU;



20. uzo0paxaTh reoMeTpuyeckue Gurypa ¢ moMoIibl0 HHCTPYMEHTOB U OT PYKH, Ha KJIETYaTON Oymare, BBIYUCIATH MJIOMIAU
¢buryp, yMeTb BBITIOJIHATH PACU€Thl [0 PEMOHTY KBAPTHPhI, KOMHATHI, y4aCTKa 3eMJIU U Jp.;

21. BBITIOJIHATH BHIUYMCIICHUS C pCajlbHbBIMU JaHHBIMU,

22. IpOBOJUTH CIy4ailHbIe HKCIIEPUMEHTHI, B TOM YHUCJE C OMOIIBIO KOMIBIOTEPHOTO MOJEIUPOBAHUS, HUHTEPIPETUPOBATH
WX pe3yJIbTaThl.



