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[NOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma yueOHOro mpeamera «MartemaTuka» B 8§  KJlacce Ha ypOBHE
cpenHero obmero oOpa3zoBaHusi pa3paboTaHa Ha OCHOBE CIIEAYIOIIUX HOPMATUBHBIX
JIOKYMEHTOB:

. ®denepanbHbiM - 3akOHOM  OT  29.12.2012  No273-®3 «O6 oOpa3oBaHuH B
Poccuiickoit denepanuny;

. [Ipukazom MunucrepcTBa 0oOpazoBaHusi W Hayku Poccuiickoit Denepamnuu OT
17.12.2010 rtoma Ne 1897 «OO6 yrBepxkaeHUU (emepaabHOTO  TOCYAAPCTBEHHOTO
00pa30BaTeNLHOTO CTaHJApTa OCHOBHOTO OOIIET0 00pa30BaHUs;

J [TopsimkoM opraHuzalvyd M OCYIIECTBIIEHUS 00pa30BaTEIbHOM JESATENLHOCTU IO
OCHOBHBIM 00111€00pa30BaTeIbHbIM MporpaMmaM — 00pa3oBaTesIbHBIM IIpOrpaMMaM Ha4dallbHOTO
00111ero, OCHOBHOTO OOIIEro U cpenHero odmero oOpa3oBaHusi, yTB. MpuKkazoM MHHOOpHAYKH
Poccuu ot 30.08.2013 Nel015;

J [Tpuxazom Munnpocseuenust Poccun ot 28.12.2018 N 345 (pen. ot 08.05.2019
Ne233) "O denepanpbHOM TMepedHe YYEOHUKOB, PEKOMEHIYEMBIX K HCIIOJIb30BAHUIO TIPU
pealM3allud  HMEIOIUX TOCYIApCTBEHHYIO AaKKpeIUTAIMI0 00pa30BaTelIbHBIX MpOrpaMm
Ha4YaJIbHOTO OOIIIETr0, OCHOBHOI'O 00IIIET0, CpeaHEro oo1iero oopa3zoBanus';

. YueOupim mmanoM MBB(C)OVY «lentp obpazoBaHus»;

. OO6pazoBarenbHON MPOrpaMMoil ocHOBHOTO oOmiero oopazoanusi MBB(C)OY
«entp obpazoBanus»,

o [Tonoxennem o paboueil mporpamme y4eOHOTO TpEAMETa, peaTru3yeMoro Ha
ypoBHE ocHOBHOTO 0o61iero oopazosanus B MBB(C)OVY «llentp ob6pazoBaHus»,

. aBTOPCKOM mporpammsl 1o anredpe ans FO.H. MaxkaperueBa, H.I'. Munatok, K.1.

Hemxogra, C.b. CyBopoBa (Anreopa. CoopHUK padbouynx mporpamm. 7-9 kmaccel. CocTaBUTEINb
bypmuctposa T. A. IIpocsemenue, 2014 r.)

. aBTOPCKOM mporpamMmmor mo reomerpuu: ['eomerpus. COOpPHUK MPUMEPHBIX
pabouux mporpamMm. 7-9 kiaccel: yueObHOe mocobue ais o0rieo0pa3oBaTeIbHBIX OpraHU3aui/
[cocT. T.A. Bypmuctposa] -6-e uza. — M.: Ilpocsemienne, 2020r

3a OCHOBY B3sTa paboyas MporpamMma K NpeMeTHON JIMHUN Y4eOHHUKOB aBTOPOB:

JI.C. Atanacs, B.®. byry3os, C.b. Kagomues, 3.1". [lo3usk, .M. FOauna. IIporpamma
pa3paboTaHa aBTOPCKMM KOJUIEKTHBOM, KOTODPBIM OJTHOBPEMEHHO SIBJISIETCS M aBTOPOM Y4eOHBIX
noco6uil. [Iporpamma onybnukoBana B 2015 r. B uznarensctBe «lIpocsemenue» (I'eomerpus.
COopHMK mNpUMEpHBIX pabouumx mporpamMMm. 7-9 kiaccel: y4yeOHOoe mocobue  Juis
obmieo0OpazoBarenpHBIX opranm3anwmii/ [coct. T.A. Bypmuctpoa] -6-¢ u3n. — M.: [Ipocsenienune,
2020r).

0. H. MaxkapsiueB, H. I'. Munmok, K. U. Hemkos, C. b. CyBopoBa. [Iporpamma
pa3paboTaHa aBTOPCKMM KOJUIEKTHBOM, KOTODPBIM OJTHOBPEMEHHO SIBJISIETCS M aBTOPOM Y4eOHBIX
nocobuii. Ilporpamma ony6nukoBana B 2014 r. B uzgarensctBe «lIpocBemenue» (Anredpa.
COopHuk pabouux mporpamMm. 7—9 kiaccel : mocoOue s yuuTeneidl oOrieodpas3oBar.
opranm3anuii / [coctaButenb T. A. Bypmucrtposa]. — 2-e¢ uzn., mon. — M. : Ilpocsenienue,
2014. — 96 ¢).

Jlnia peanuzanuu JaHHON paboueit mporpammsl ucnosnbszyercs Y MK:

MakaperueB, 0. H. Anrebpa: yueOHuk g 8 kiacca 00I11e00pa3oBaTeIbHbBIX
opranmzaruii / 0. H. Makaperaes, H. I'. Munarok, K. Y. Hemkos, C. b. CyBoposa; nmox pen. C.
A. Tenskosckoro. - M.: [Ipocsemenue, 2018.

I'eomerpusa. 7 — 9 kiaccel: y4eOHUK njisi 00mieoOpa3oBaTenbHbIX yupexaenuit / JI.C.
Aranacsa, B.®. byry3os, C.b. Kagomues, 2.I'. [lo3usak, U.M. FOquna. — M.: IlpcBemenue,
2018.



OO0mme nenu o0pazoBaHus ¢ y4eToM crnienuuku y4eOHOro npeamera
OOyyeHne MaTeMaTHKE B OCHOBHOW IIKOJIE HANpPaBJICHO HA JOCTHIKEHHUE CIETYIOIINX

yenetl.

1) 6 nanpasnenuy AUYHOCMHO20 PAZGUMUSL:

. @®opmMupoBaHuE NPEJCTABICHUNH O MaTeMaTHKE KaK YacTH OOIe4esl0OBEYECKON
KYJBTYpPBl, O 3HAUUMOCTH MaTEMAaTUKH B PA3BUTUU LIUBUIIN3ALMHA U COBPEMEHHOI0 OOLIECTBA;

° PaszButre J0rM4ecKOro M  KPUTHYECKOIO MBIIUICHHS, KYJIbTYphl pEdH,
CIIOCOOHOCTH K YMCTBEHHOMY IKCIIEPUMEHTY;

J dopMHUpOBaHUE UHTEIJIEKTYAIbHOM YECTHOCTU U OOBEKTUBHOCTH, CIIOCOOHOCTH K
IIPEO0I0JICHUIO MBICIUTENIbHBIX CTEPEOTUIIOB, BBITEKAIOLINX U3 OOBIAEHHOTO OIIbITA;

° Bocnuranmne xadecTB JIMYHOCTH, O6CCHC‘II/IB3.IOIJ_II/IX COMMAJIBHYIO MO6I/IJIBHOCTB,
CHOCOOHOCTD IMPUHUMATB CAMOCTOATCIIbHBIC PCIICHUA,

J @dopMHUpOBaHHE KaueCTB MBIIUIEHUS, HEOOXOAMMBIX JJs ajanTalud B
COBPEMEHHOM HMH(OPMAILIMOHHOM OOILECTBE;

° Pazsutne HHTEpECa K MATEMAaTHYCCKOMY TBOPYCCTBY HU MATCMATHUYCCKUX
CIOCOOHOCTEMN;

2) 6 memanpeoMemHoOM HAnPAaeIeHuu:

° Pa3Butue mnpencraBieHuii O MaTemMaTHke Kak (OpMe OMHCAaHUST U METOJIe

MO3HAHUS JCHCTBUTEIBHOCTH, CO3/IaHUE YCIOBHUI A MPHUOOPETEHUs MEPBOHAYAIILHOTO OIMbITA
MaTEeMaTU4YeCKOr0 MOJICITUPOBAHMS;

o ®opmupoBaHue  OOMIMX  CHOCOOOB  HMHTEIUIEKTYAIbHOW  JIEATEIbHOCTH,
XapaKTEepPHBIX JIJISI MaTEMaTHKU U SBISIOIIUXCS OCHOBOM MO3HABATENBHON KYJIbTYPhl, 3HAUMMOMN
JUTSL PA3IIMIHBIX Cep YeTOBEUECKOM NesTeTbHOCTH;

3) 6 npeomemuom HanNpasiIeHuu.:

J OBnajgeHne MaTeMaTHUYECKUMHU 3HAHUSMU M YMEHUSIMU, HEOOXOIUMBIMH JJIs
MPOJOIDKCHHST 00pa30BaHMsI, U3YUCHUS CMEKHBIX JUCIUIUIMH, TPUMEHEHUS B TMOBCEIHEBHOMN
KU3HU;

J Co3manne ¢yHIaMeHTa JJIs MaTeMaTHYeCcKOoro pa3BUTHSA, (POpMUpOBaHUS
MEXaHU3MOB MBIIUICHUS, XapaKTEPHBIX 1T MAaTEMATUUIECKOMN JACSITEIIbHOCTH.

enpro u3yueHust Kypca anreOpsl B 7 - 9 kiaccax sBJISETCS Pa3BUTHE BBIYUCITUTEIBHBIX
YMEHUH 10 YpPOBHS, MO3BOJISIIOLIEIO YBEPEHHO MHCIOJIB30BATh HMX NPU PELICHUU 3aaady
MaTeMaTUKH M CMEXHBIX TPEIMETOB, YCBOCHME armmapaTa ypaBHEHHW M HEPaBEHCTB Kak
OCHOBHOTO  CpEICTBa  MAaTEMaTHYECKOIO  MOJEIMPOBAHMS  3a/lay,  OCYLIECTBIEHUE
(GYHKIMOHATBLHOM  MOATOTOBKM  IIKOJBHHUKOB. Kypc — XapakTepu3yeTrcsi  IMOBBIIICHHEM
TEOPETUUECKOT0 YPOBHS 00y4YeHUS, TOCTENEHHBIM YCHIMEM POJIU TEOPETHUECKUX 0000IIeHUN U
JeTyKTUBHBIX 3aKJIFOUCHUM.

[IpuknagHas HampaBlIE€HHOCTh PACKPBIBAET BO3MOXXHOCTh HM3y4aTb M peuiaTh
MPaKTUYECKHE 3aauH.

Lenpto m3ydyeHuss Kypca reoMerpuu B 7 - 9 Kjaccax SBISETCA CUCTEMATHYECKOE
M3y4eHUE CBOMCTB T€OMETPUYECKUX (DUTYp HA TUIOCKOCTH, (POPMUPOBAHUE MPOCTPAHCTBEHHBIX
MPEJICTABICHU, Pa3BUTHE JIOTMYECKOTO MBIIIJICHUS W MOATOTOBKA ammapara, HeoOXOAHMMOTO
JUIST M3YYeHUS] CMEKHBIX JUCHUIUIMH (Pu3nKa, YepyeHue W T.J.) U Kypca CTEpEeOMETPHH B
CTapIlIUX KJlaccax.

[IpakTrueckas MOJIE3HOCTh TEOMETPUU OOYCIIOBJICHA TEM, UYTO €€ MPEAMETOM SIBIISIOTCS
dbyHIaMeHTalbHbIE CTPYKTYPBI PEaTbHOTO MHUPA: MPOCTPAHCTBEHHBIE (POPMBI U KOIMYECTBEHHBIE
OTHOIIIEHUSI — OT TMPOCTEHIINX, YCBAMBAEMBbIX B HEMOCPEACTBEHHOM OIBITE, JO JOCTATOYHO
CIIOXKHBIX, HEOOXOJUMBIX [UIsl Pa3BUTUS HAYYHBIX M TeXHOJOrmueckux wuaei. Kaxmomy
YEJIOBEKY B CBOCH XWU3HHU TMPHUXOIUTCS BJIAJIETh MPAKTUISCKUMH TMPHEMaMH T€OMETPUUECKHUX
U3MEPEHUI U TOCTPOCHUM, YUTATh MHPOPMAIUIO C YEPTEXKA.



O01mas xapakTepucTHKa y4e0HOro npeamera

Wzyuenne Martematuku ¢GopMHpyeT y OOYy4YarOMMXCSl MaTeMaTU4YeCKUH CTHIIb
MBIIUICHUS, TPOSBISIONIMICI B ONpPEACIEHHBIX YMCTBEHHBIX HaBblkax. OOydarommuecs
OCBaWBAIOT TaKHe MPUEMBI M METOJbI MBIIUICHUS, KaK WHAYKIUS U ACAyKIHs, 0000IIeHHEe U
KOHKpETU3aIMs, aHAIW3 W CHUHTE3, KIacCH(UKAIMs W CHCTeMaTH3auus, aObCTparupoBaHUE U
ananmorusi. OOBEKTHl MaTEeMaTHYECKUX YMO3aKIIOYEHUH, MpaBHja WX KOHCTPYHPOBAHUS
PAaCKpBIBAIOT MEXaHM3M JIOTHYECKHMX [OCTPOCHHH, CIIOCOOCTBYIOT BBIPAOOTKE YMEHUS
¢dopmynupoBaTh, 0OOCHOBBIBATh U JOKa3bIBAaTh CYXKJCHHS, TEM CaMbIM Pa3BUBAIOT JIOTHYECKOE
MblIIeHHe. M3yueHne MareMaTWku oOecrednBacT (GOpMHUpPOBAHUE AJITOPUTMUYECKON
KOMITOHEHTbI MBIIUICHUSI U BOCIMTAaHME YMEHHWH JeicTBOBaTh MO 3aJaHHBIM AITOPHUTMAaM,
COBEpIICHCTBOBATh HM3BECTHBIC M KOHCTPYHWPOBaTh HOBBIE. B mpomecce pemieHust 3amad —
OCHOBOM Y4eOHOH [eATeNbHOCTH Ha YPOKaX MaTeMaTHKH — pa3BHBAIOTCA TBOpYECKas H
NPUKIIJHAs CTOPOHBI MBIIUICHUSL.

OOyuenne wmareMaTuke [aéT BO3MOXHOCTh DPAa3BHBATh Yy OOYYalOIUXCS TOYHYIO,
palMOHANBHYIO U MH()OPMATUBHYIO Pedb, YMEHHUE OTOMpATh HanOoJee MOAXOSIINE S3bIKOBBIE,
CHUMBOJIMYECKHE, TpapUUecKue CpeICcTBa [UIS BBIPAKEHUS CYXKICHHH W HArJIHOTO WX
Ipe/ICTaBICHNUS.

[Tpu u3ydeHnn MaTeMaTUKH OCYIIECTBIISIETCSl 001Iee 3HAKOMCTBO C METOJaMH TIO3HAHUS
JCWCTBUTEIILHOCTH, MPEACTABICHUAMH O NPEIMeTe M METoJaX MaTeMaTHKd, UX OTIMYHH OT
METOMOB JAPYTUX €CTECTBEHHBIX M TyMaHHTApHBIX HAyK, 00 OCOOEHHOCTSX TNPUMEHEHUS
MaTEeMaTUKH JUIs PEIICHHs HAYYHBIX U MPHUKIIAIHBIX 331a4.

Onucanue Mmecra yueOHOro npeamera

Ha u3yuenue npenqmera MartemaTrka o y4eOHOMY IIaHy OTBOAUTCA 85 yacoB (2,5 yac B
HEZIeN0), U3 HUX 68 yacoB (2 yaca B HEZEII0) OTBOAUTCS Ha u3ydeHue anreOpsl u 17 gacos (0,5
qaca B HEJIEINI0) — TEOMETPHH.

JIMYHOCTHBIE, MeTaNpeAMeTHbIE U NPeMeTHbIE Pe3yJIbTaThl 0CBOCHUS NpeIMeTa
MartemaTHnka

I/IsyquI/Ie MAaTE€MAaTUKHU Ha YPOBHE OCHOBHOTI'O O6II.I€FO O6p830BaHI/I$I HaIlpaBJICHO Ha
JOCTHIXCHHC O6yanOHIHMHC$I JIMYHOCTHBIX, MCTAINPECAMETHBIX )51 MMPEAMCTHBIX
O6pa3OBaTeJ'IBHBIX PE3YyJIbTATOB OCBOCHUS yqe6Hor0 IIpeamMeTa.

JInyHoCTHBIE pe3yJbTaThl B c(epe OTHOIIECHMH O0ydawmUXca K cede, K CBOEMY
310pOBbI0, K NO3HAHMIO ceds:

- OpHeHTanus OOyyaroIMXCsi Ha JOCTHXKEHHE JIMYHOTO CYacTbs, peaTH3alHio
MO3UTUBHBIX JKU3HEHHBIX I[E€PCHEKTHB, WHUIMATUBHOCTh, KpPEAaTUBHOCTb, T'OTOBHOCTb H
CHOCOOHOCTh K JIMYHOCTHOMY CaMOOIPEIENICHHIO, CIIOCOOHOCTh CTaBUTh II€TM U CTPOUTh
’KU3HEHHbIE TUIaHbI;

- TOTOBHOCTb M CITIOCOOHOCTh 00ecreuuTh cebe U CBOMM OJIM3KUM JIOCTOMHYIO JKHU3Hb B
MPOLECCE CAMOCTOSITENBHOM, TBOPYECKOW U OTBETCTBEHHOM ESATEILHOCTH;

- TOTOBHOCTB M CIIOCOOHOCTH 00YYarOIMXCs K OTCTAUBAaHHIO JIMYHOTO JJOCTOMHCTBA,

COOCTBEHHOTO MHEHHS, TOTOBHOCTb U CIIOCOOHOCTh BbIpadaThIBaTh COOCTBEHHYIO
MO3HIIMIO N0 OTHOIIEHHUIO K OOIECTBEHHO-TIOJUTHYECKIUM COOBITHUSM MPOLUIOr0 M HACTOSIIEro
Ha OCHOBE OCO3HAHMS M OCMBICIICHHSI UCTOPUH, AYXOBHBIX LIEHHOCTEH M JOCTH)KCHHWM Hallen
CTpaHBbI;

- TOTOBHOCTb M CIIOCOOHOCTH OOYYaroIIMXCS K CaMOpPa3BUTHIO M CAMOBOCHUTAHHIO B
COOTBETCTBUHM C OOIIEYEIOBEUECKUMHI ILIEHHOCTAMH M HJeajaMH Tpa)kJIaHCKOro OOIIecTBa,



HOTpe6HOCTB B (1)I/I3I/I‘IGCKOM CaMOCOBCPUICHCTBOBAHUU, 3aHATHUAX CHOpTI/IBHO'O3ﬂOpOBHTeHBHOﬁ
JIeSTEIbHOCThIO;

- MPUHATHE W peaju3alus [ICHHOCTEH 3J0pOBOTO M 0€30macHOro oOpasza IKU3HH,
oepexnoe, OTBETCTBEHHOEC M KOMIICTEHTHOEC OTHOIICHHE K COOCTBEHHOMY (HU3UYECKOMY H
NICHXOJIOTUYECKOMY 37I0POBbIO;

- HETIPHUSATHE BPEIHBIX MPUBBIYCK: KyPEHUS, YIIOTPEOICHHSI alIKOTr0Jisl, HAPKOTHKOB.

JIMYHOCTHBIE pe3yJbTaTbl B cdepe oTHOIIeHUIT oOydawimmxcsa K Poccum kak K
Poaune (OTeuecTBY):

- poccuiickasi HIEHTUYHOCTb, CIIOCOOHOCTh K OCO3HAHUIO POCCHICKONW MIEHTUYHOCTH B
[TonmuKyIbTYpHOM COIUYME, YYBCTBO OOIIHOCTH POCCHIICKOTO Hapoaa W cynbbe Poccuu,
MaTPUOTU3M, TOTOBHOCTb K CIIyXeHUI0 OTEUeCTBY, €ro 3aIUTE;

- yBa)XXEHHUE K CBOEMY Hapojy, YyBCTBO OTBETCTBEHHOCTH mepea PoauHoil, ropgoctu 3a
CBOM Kpa#, cBow PoauHy, mponuioe M HacToslee MHONOHaMOHalIbHOro Haponaa Poccuwm,
YBa)XCHHE K TOCY/IApCTBEHHBIM CUMBOIaM (TepO, diar, THMH);

- (dopMupoBaHHE YBaXEHHS K PYCCKOMY S3BIKY KaK TOCYIapCTBEHHOMY S3BIKY
Poccuiickoit ®denepauuu, SABIASIOMIEMYCS OCHOBOM POCCHMCKOM HWIAEHTUYHOCTA W TJIABHBIM
(bakTOpOM HAIIMOHAIBHOTO CAMOOTIPECIICHUS;

- BOCHHUTaHUE YBWKEHHS K KYJIbType, S3bIKaMm, TPaJAUIMSIM U OObIYasiM HapOOB,
npoxkuBaromux B Pocculickon denepanum.

JInyHocTHBIE pe3yabTartbl B chepe OTHOMIEHHH O00y4alOIIUXCHA K 3aKOHY,
rOCy/IapCcTBY M K IPa:KIaHCKOMY 001LeCTBY:

- TPaXJAHCTBEHHOCTb, I'PaXJAaHCKAs MO3MULMS AKTUBHOTO M OTBETCTBEHHOIO 4JIECHA
poccuiickoro 0oO0mIecTBa, OCO3HAIOUIETO CBOM KOHCTHUTYLIIMOHHBIE TIpaBa W 0OO0S3aHHOCTH,
YB@XKAIOIIEr0 3aKOH M IPaBONOPSNOK, OCO3HAHHO IPUHUMAIOLIETO  TpPaAULMOHHBIE
HAl[MOHAJbHbIE W OOIIEYEIOBEYECKUE T'yMaHUCTUYECKHE U JIEMOKPaTHUECKHE LEHHOCTH,
TOTOBOT'0O K YYaCTHIO B OOILECTBEHHOM KHU3HU;

- TpU3HAHME HEOTUY)KJAEMOCTH OCHOBHBIX IpaB M CBOOOJ YEIOBEKa, KOTOpPbHIE
NPUHAAIEKAT KaXIAOMY OT POXKICHMS, FTOTOBHOCTh K OCYIIECTBICHUIO COOCTBEHHBIX NpaB U
cBOOOJI 0€3 HapylieHus mpaB M CBOOOJ JPYrux JIMIl, TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIE
npaBa M CBOOO/IbI YeJIOBEKa U TPaKIaHMHA COTJIAcCHO OOIIENPU3HAHHBIM MPUHIMIIAM U HOpMaM
MEXIYHAPOJHOIO Mpasa U B cooTBeTcTBUM ¢ KoHcTtuTynuen Poccuiickoin @enepanuu, npaBosast
Y TIOJIMTUYECKAsl TPAMOTHOCTB;

- MHpOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pPAa3BUTUS HAyKu U
OOIIeCTBEHHON MpPaKTUKH, OCHOBAHHOE Ha JHMAJOre KYyJIbTyp, a TakXkKe pPa3u4HbIX (opMm
OOLIECTBEHHOTI'O CO3HAHMI, OCO3HAHHE CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;

- MHTEPUOPU3ALNS LIECHHOCTEW IEMOKPATHH U COLMAIIBHON COJIUAAPHOCTH, TOTOBHOCTB K
JIOTOBOPHOMY PETyJIMPOBAaHUIO OTHOIIEHUH B IPYIINE UM COLUATbHON OpraHU3allly;

- TOTOBHOCTh OOYYalOIIMXCS K KOHCTPYKTHBHOMY Y4YacTUIO B INPHHATUHU PpEIICHUM,
3aTparvBalOIIMX UX MpaBa M UHTEPEChl, B TOM YHCJIE B Pa3IUYHbIX (opMmax OOIIECTBEHHOI
caMOOpraHu3aIiK, CaMOYIpaBJIeHHs, 00IIECTBEHHO 3HAYUMOM JeITeIbHOCTH;

- IPUBEPKEHHOCTh WJESIM MHTEPHALMOHANIU3Ma, JpPYKObl, paBEHCTBA, B3aMMOIIOMOIIU
HapoJOB;

- BOCIIMUTAHHUE YBAXKUTEJIHHOIO OTHOLIEHUS K HAllMOHAILHOMY JOCTOMHCTBY JIIOJIEH, UX
qyBCTBaM, PEIUTHO3HBIM YOCKICHUM;

- TOTOBHOCTH 00YYaIOIIKXCS MPOTUBOCTOSITh UJICOJIOTUU IKCTPEMHU3MA, HAIIMOHATIN3MA,

- KceHo(oOuM; KOPPYNIMHU; TUCKPUMHUHALIUU MO COLIMATBHBIM, PEIMTHO3HBIM, PACOBBIM,
HAI[MOHAJbHBIM MTPU3HAKAM U IPYTHMM HETaTUBHBIM COLIMAJIBLHBIM SIBJICHUSIM.

JIMYHOCTHBIE pe3yabTaTbl B cepe OTHOMIEHHMH 00yYAOIIMXCH € OKPY/KAKIUMH
JIOAbMM:



- HPaBCTBEHHOE CO3HAHUE U TIOBEJCHHWE HAa OCHOBE YCBOCHHUS OOIEUETOBEUYECKUX
IICHHOCTEH, TOJICPAHTHOTO CO3HAHWS WM TOBEICHHSA B MHOJHUKYJIBTYPHOM MHpPE, TOTOBHOCTH H
CIOCOOHOCTH BECTH Auajaor ¢ ApyruMu JroaAbMU, JOCTUT'aTh B HCM B3aUMOIIOHMMAHUS, HAXOJUTH
o0IIMe LEeNU U COTPYIHUYATH JUIS UX JTOCTHIKECHHS;

- NOPUHATHE TyYMaHUCTHMYECKHX IEHHOCTEH, OCO3HAHHOE, YBa)KUTEIbHOE u
J00pOXKeTaTeIbHOE OTHOIICHHE K JIPYTOMY YEJIOBEKY, €r0 MHEHHIO, MHPOBO33PEHHIO;

- CHoCOOHOCTH K COTMEPEKUBAHUIO U (POPMUPOBAHKUE TO3UTUBHOTO OTHOILIEHHS K JIFOJISIM,
B TOM YHCJIE K JIUI[AM C OTPaHHYCHHBIMU BO3MOYKHOCTSIMH 3/10POBbSI 1 MHBAJIHIAM;

- OepexHOe, OTBETCTBEHHOE M KOMIIETCHTHOE OTHOIIEHHWE K (u3nuecKkoMy W
IICUXOJIOTUYECKOMY 37I0POBBIO JPYTHX JIFOAEH, yMEHHE OKa3bIBaTh IEPBYIO IIOMOIIIb;

- (opmupoBaHuE BBIPAKEHHONW B MOBEJCHHM HPABCTBEHHOW MO3WIMH, B TOM YHCIE
CIIOCOOHOCTH K CO3HATENIFHOMY BBIOOPY 100pa, HPaBCTBEHHOTO CO3HAHUS M TOBEACHHS Ha
OCHOBE YCBOCHHs OOIICUEIIOBEUYECKUX LEHHOCTEW M HPABCTBEHHBIX YYBCTB (YECTH, JOJTa,
CIIPaBEUIMBOCTH, MUJIOCEPANS U APYKETIOOUS);

- Pa3BUTHC KOMHCTCHHI/Iﬁ COTPYAHHUUYCCTBA CO CBCPCTHHKAMH, ACTbMH MJIAAUICTO
BO3pacTa, B3pPOCIBIMH B  00pa3oBaTeNbHOH, OOMIECTBEHHO  MOJIE3HOM, y4eOHO-
HCCIIEN0BATENIBCKON, IPOEKTHOM U IPYTUX BUJAX IEATEIBHOCTH.

JInuHocTHBIE pe3yJbTaThl B cdepe OTHOLIEHHMI O0YyYAIOIIUXCA K OKPYKAIOIIEMY
MHUPY, ’KUBOH NPHPO/e, Xy10:KeCTBEHHOM KYJIbType:

- MHpOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO pa3BUTHS HayKH,
3HAYUMOCTU HAyKH, TOTOBHOCTh K Hay4YHO-TEXHHYECKOMY TBOPYECTBY, BIaJICHUE JOCTOBEPHOMN
uH(popMaLuel 0 NEPeIOBBIX AOCTHIKEHUSX U OTKPBITUSX MHUPOBOM M OTEUECTBEHHOM HayKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSX 00 YCTPOHCTBE MUpa U OOIIECTBA;

- TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHHIO, B TOM YHCIE CaMOOOpa3OBaHMIO, HA
MPOTSKEHUH BCEW KHU3HU; CO3HATEIbHOE OTHOIICHHE K HENMpPEepPhIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCIICITHOW MTPO(hecCHOHATEHOM U OOMIECTBEHHON ACSITETLHOCTH;

- DKOJOTMYecKas KyJbTypa, OepeKHOe OTHOLICHHS K pPOAHOW 3emJie, MPUPOIAHBIM
oorarctBaM Poccuu n MHpa; NTOHUMAHUC BIUAHUA COLUAIIBHO-3KOHOMHUYCCKUX ITPOLCCCOB Ha
COCTOSTHUE TPUPOIHONW M COIMAILHOM Cpellbl, OTBETCTBEHHOCTh 32 COCTOSIHHUE MPUPOTHBIX
pecypcos;

- yYMEHHS W HaBBIKM Pa3yMHOTO MPHUPOJOMNOIL30BaHUS, HETEPIUMOE OTHOIICHHE K
I[GﬁCTBHSIM, MMPUHOCAIINUM BPCJ O9KOJIOTUH;

- IPUOOPETEHHE OTBITa IKOJIOTO-HAMIPABICHHOM 1A TEIbHOCTH;

- DACTETUYECKOE OTHONIIEHHS K MHPY, TOTOBHOCTh K JCTETHMYECKOMY OOYCTpPOWCTBY
COOCTBEHHOTO OBITa.

JInuyHoCcTHBIE pe3yabTarTbl B cdepe OTHOMIEHHMH O00y4YalOIIMXCA K CeMbe H
POAUTEISIM, B TOM YHCJIe IOATOTOBKA K CeMEHOM KU3HM:

- OTBETCTBEHHOE OTHOILEHHE K CO3JaHUI0 CEMbHM Ha OCHOBE OCO3HAHHOI'O IPUHATHUSA
IICHHOCTEH CEeMEITHOM KHU3HU,

- TOJIOXMTENbHBIA 00pa3 CceMbH, PpOAUTENHCTBA (OTLOBCTBA U MAaTEPUHCTBA),
WHTEPUOPpU3aLUs TPAAUIIMOHHBIX CEMEWHBIX [IEHHOCTEM.

JInyHocTHBIE pe3yabTarhl B cepe OTHOMIEHUs o0ydyarouuxcss K Tpyay, B cgepe
COHMATBbHO-IKOHOMHUYECKHX OTHOILICHMIA:

- yBaxeHue Ko BceM ¢opMaM COOCTBEHHOCTH, TOTOBHOCTh K 3alllUTE CBOEH
COOCTBEHHOCTH, OCO3HaHHBIA BBIOOp Oynymiei mpodeccuu Kak MyTh M CHOCOO pean3aluu
COOCTBEHHBIX KU3HCHHBIX TUIAHOB;

- TOTOBHOCTHh OOYyYarommxcs K TPyAOBOW MpodecCHOHANbHON NeATelbHOCTH KaK K
BO3MOXKHOCTH  Y4acTHSl B  PCIICHWH JIMYHBIX, OOINECTBEHHBIX, TOCYIapCTBEHHBIX,
oOIIeHAIIMOHATBHBIX MPOOIIEM;



- NOTPEOHOCTh TPYOUTHCS, YBAKCHHE K TPYAy H JIOAIM TPyHda, TPYIOBBIM
JTOCTHDKCHHSIM,  JIOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIICHHE K Pa3HBIM BUIAM
TPYAOBOM JESATEIBHOCTH;

- TOTOBHOCTh K CaMOOOCTY>KHBAHHIO, BKJIIOYas OOyYE€HHWE M BBIMOJHEHHE JTOMAITHUX
0053aHHOCTCH.

JInuHoCTHBIE pe3yJbTaThl B cepe PU3NIECKOro, NCUX0J0THYECKOr0, COIUATBLHOTO
H aKaJIeMUYeCKOro 0J1aronoayumsi 00y4ammxcs:

- ¢u3nveckoe, HIMOIMOHAIBHO-TICUXOJIOTUYECKOE, COLHUAIbHOE OJjaromoiydne
oOydaromuxcsi B KU3HM 00pa30BaTEIbHON OpraHu3aluM, ONIylleHHe Oe30MacHOCTH U
MICUXOJIOTHYECKOTr0 KoMdopTa, HHPOPMAIIMOHHOM O0€30TTaCHOCTH.

MeTanpeamMeTHbie pe3yJbTaThl 0CBOEHHUS OCHOBHOI 00pa30BaTeIbHON MPOrPaMMbl
NnpeACTaABJEHbI TPeMsl IPYNNAaMi YHHBEPCAJIbHBIX Y4eOHbIX AeicTBuil (YY /).

PeryasiTuBHbBIe yHHBepcaibHbIe y4eOHbIe AeiicTBUSA

BbinmyckHUK HayuHMTCs:

- CaMOCTOSITEJIbHO ONpENENATh LENH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH, IO KOTOPHIM
MO3KHO OIPENEIUTb, YTO LEJIb JOCTUTHYTA;

- OLIGHUBaThb BO3MOJXKHBIE MOCJIEICTBHS NESATEIbHOCTH, COOCTBEHHOM XM3HU U KHU3HU
OKpPY’KaIOIIUX JIFO/IEH, OCHOBBIBASICh Ha COOOPaXKEHUSIX ITUKU U MOpaJIu;

- CTaBUTb U (POpMyIUpPOBaTh COOCTBEHHBIE 3a/1a4M B 00pa30BaTENbHOM JEeATeNbHOCTU U
YKU3HEHHBIX CUTYalUsX;

- OLIGHUBaThb PECypChl, B TOM 4YHCIE BpeMs M JApyrue HeMmaTepualbHbIE PECypChl,
HeoOXO0uMbIe JJIs JOCTUKEHUSI TIOCTABJIEHHOM LIETH;

- BbIOMpaTh MyTh AOCTHXKEHMs L€JIM, IUIAHUPOBATh pPELICHHE IOCTABJICHHBIX 3a7a4,
ONTUMU3HUPYS MaTepHaJIbHbIE U HEMATEpUaJIbHbIE 3aTPaThl;

- OpraHu3oBbIBaTh 3((EKTUBHBIA TMOUCK PECYpCcOB, HEOOXOAMMBIX JUISl JOCTHKEHUS
IMOCTaBJICHHOM IICIIH;

- COIIOCTABJIATH MOJTYYEHHBIN PE3YyIbTAT JEATEIBHOCTH C IOCTABIEHHOW 3apaHee LETbIO.

ITo3naBaTenbHBbIC YHHBEPCAJbHbIC YUeOHbIC e CTBHUS

BbInyCKHUK Hay4YuTCH:

- HCKaTb M HAaXOJUTh OOOOILIEHHbIE CIOCOOBI pelIeHUs 3ajady, B TOM YHCIIE,
OCYIIECTBIISITh Pa3BEPHYTHII MH(GOPMALMOHHBIA IMOMCK U CTaBUTh HAa €ro OCHOBE HOBBIE
(yueOHble ¥ TO3HABATENbHBIC) 33/1a4H;

- KPUTHYECKHM OLIEHMBAaTh M HMHTEPIPETUPOBATH HHPOPMAIMIO C Pa3HbIX MO3UILIUH,
pacrio3HaBaTh U (PUKCHUPOBATH MPOTUBOPEUHS B MHPOPMALIMOHHBIX UCTOUHUKAX;

- HCIIOJIB30BaTh PA3JIMYHBIE MOJEIIBHO-CXEMAaTUYECKHE CPEICTBA I IPEACTABICHUS
CYLIECTBEHHBIX CBA3€M W OTHOLICHUH, a Takke [POTUBOPEUMM, BBIABICHHBIX B
MH(OPMALMOHHBIX HCTOYHUKAX;

- HaXOJUTb U IIPUBOAUTH KPUTUYECKHUE apTyMEHTBI B OTHOILICHUM JEHCTBUM U CYXKICHUI
ApYroro,

- CIOKOMHO ¥ pPa3yMHO OTHOCHUTBCS K KPUTHYECKUM 3aMEYaHUSM B OTHOLLIECHHUH
COOCTBEHHOTO CY)KJIEHUSI, pacCMaTPUBATh UX KaK pecypc COOCTBEHHOTO pa3BUTHS;

- BBIXOJUTbH 32 PaMKU y4eOHOTrO MpeMeTa M OCYLIECTBIISATH IIeJICHANPABICHHBIN MOMCK
BO3MOXHOCTEH IS IUPOKOTO IEPEHOCA CPEACTB U CIIOCOO0B AEHCTBUS;

- BBICTpauBaTh WMHJIMBUAYAJIbHYIO YUYUTBIBASL OTPAHUYEHUS CO CTOPOHBI OTPAaHUYCHUS;

- MEHATh U yJEP>KUBATh Pa3HbIE MO3ULMHU B II03HABATEIILHON JEATEIBHOCTH.

KoMMmyHuKaTHBHBIC yHHBepcaibHble y4eOHbIe 1eHCTBUSA

BpInyCKHUK HAy4YHTCSH:



- OCYWICCTBJIATH ACIOBYIO KOMMYHUKAIIUIO KaK CO CBCPCTHHUKAMH, TaK U CO B3POCJIBIMU
(kak BHyTpH 00pa3oBaTeIbHOW OpraHU3alMM, TaK M 3a €€ MpeeaMu), oa0upaTh MapTHEPOB
JUIAJICIOBOM KOMMYHHKAIIUU UCXOJIS U3 COOOpa)KEHUH pe3yIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE
JMYHBIX CUMIIATHIA;

- TpPU OCYILECTBJICHUH TPYNIOBOH pabOThl OBITH KaK PYKOBOIHMTENEM, TaK U WICHOM
KOMaH/Ibl Bpa3HBIX POJISIX (FE€HEpaTop WACH, KPUTHK, UCIOJHHUTENb, BBICTYIAIONINMI, SKCIIEPT U
T.1.);

- KOOPJIMHHPOBATH W BBINOJHATH Pa0dOTy B YCIOBHSIX PEaJbHOTO, BHPTYAIBHOTO M
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- pa3BepHYTO, JIOTHYHO M TOYHO M3JaraTh CBOK) TOYKY 3PEHHUS C HCIIOJIB30BaHUEM
aJIeKBaTHBIX (YCTHBIX U IMCbMEHHBIX) A3BIKOBBIX CPEJICTB;

- pacmo3HaBaTh KOH(DIMKTOTCHHBIC CUTYallMH M TNPEAOTBPAIIAaTh KOH(IUKTHI 10 UX
aKTUBHOHN (haspl, BBICTpAWBATh JCJIOBYIO H 0O0pa30BaTeIbHYI0O KOMMYHHUKAIUIO, wu30eras
JMYHOCTHBIX OI[CHOYHBIX CYXKICHHIA.

IIpeameTHbIe pe3yJbTaThl OCBOEHHMS OCHOBHOH 00pa3oBaTeIbHOH NMPOrpaMMbl IO
aiare0pe:

— yMeHue paboTaTh C MaTeMaTHYECKUM TEKCTOM (CTPYKTypUpOBaHME, W3BIICUEHUE
HeoOXoauMOW MH(OpMAIMK), TOYHO U TIPaMOTHO BBIPAXKATb CBOM MBICIM B YCTHOW H
IIMCbMEHHOW PEUM, NPUMEHSAS MAaTEMATHYECKYI0 TEPMUHOJIOTUIO U CUMBOJIUKY, MCIIOJIB30BaTh
pa3inuyHbIe S3BIKM MaTeMaTUKU (CIOBECHBIN, CHMBOJIMYECKHH, rpadudeckuii), 000CHOBBIBATH
CYXJIEHUS, IPOBO/IUTh KJIACCU(PUKAIINIO, JOKA3bIBATh MAaTEMAaTHUECKUE YTBEPKACHUS;

— BJlaJicHHMe Oa30BbIM MOHATHHHBIM almaparoM: HMETh IPEICTaBICHHE O YUCIE,
BJIAJICHNEC CHUMBOJBHBIM SI3BIKOM  alreOpbl, 3HAaHUE JJIEMEHTAPHBIX  (PYHKIMOHAIBHBIX
3aBUCUMOCTEH, (OpMHUpPOBAHME NPEACTABICHUH O CTAaTUCTUYECKUX 3aKOHOMEPHOCTIX B
pealbHOM MHpE M O pPAa3JIMYHBIX crnoco0ax HMX H3ydeHHs, 00 OCOOCHHOCTSIX BBIBOJOB H
IIPOrHO30B, HOCAIIUX BEPOSITHOCTHBIN XapaKTep;

— YMEHME BBINOJHATH alreOpandeckue MpeoOpa3oBaHMs PALMOHATIBHBIX BBIPAXKEHUH,
OPUMEHATh UX JJIsl pelleHHs Y4eOHBIX MaTeMaTHYecKuX 3afady M 3a/ad, BO3HMKAIOIIUX B
CMEXHBIX YU€OHBIX IIpeIMETax;

— YMEHHeE I0JIb30BaThCs MaTEMAaTHUYECKUMU (OPMYJIaMU M CaMOCTOSATEIBHO COCTABIATh
bopMynbl 3aBUCUMOCTEHl MEXIy BEIMYMHAMH Ha OCHOBE OOOOIIEHHS YacCTHBIX CIy4aeB U
HKCIIEPUMEHTA;

— YMEHHE pelllaTh JUHEHHBIE YPaBHEHUS M HEPABEHCTBA, a TAK)KE IPUBOAUMBIE K HUM
YpaBHEHHUS, HEPABEHCTBA, CUCTEMBI; MPUMEHSAThH Ipaduueckre MpeAcTaBIeHUs JUIsl pelieHus u
VCCJIEIOBAHMSI YPaBHEHU I, HEPABEHCTB, CUCTEM; IPUMEHATD ITOJIyY€HHbBIE YMEHUS ISl pPELICHUS
3a/1a4 U3 MaTeMaTUKH, CMEXHBIX [IPEIMETOB, IPAKTUKH;

— OBJIAZICHHE CHCTEMOM (DYHKIMOHAIBHBIX MOHATHH, (DYHKIIMOHAIBHBIM S3BIKOM H
CHUMBOJIMKOH, yMEHHE CTpPOUTh Tpaduku (yHKIHMI, OMMCHIBATH HUX CBOMCTBA, HCHOJIb30BATH
(GyHKIIMOHAIBHO- TpauuecKue NPEeJCTABICHUS AJs ONUCAaHUS U aHallu3a MaTeMaTUYEeCKUX
3a/1a4 U pealIbHbIX 3aBUCUMOCTEH;

— OBJIaJICHUE OCHOBHBIMM CIIOCOOAMHU TIPEJCTABJICHUS M aHajdu3a CTaTHUCTUYECKUX
JAaHHBIX;

— YMEHHE MPUMEHSTh U3YUYCHHbIE MOHATHUS, PE3YIbTaThl U METOMbI MPU PEUICHUH 3a/1a4
U3 pa3MYHBIX pa3lieloB Kypca, B TOM YHMCIE 3a7ad, HE CBOJASIIUXCS K HEMOCPEICTBEHHOMY
IIPUMEHEHHUIO U3BECTHBIX aJITOPUTMOB.

IIpeaMeTHbIE pe3yJbTAaThI OCBOCHHMS OCHOBHOM 00pa3oBaTelbHOH NMPOrpaMMbl IO
reOMeTpHH:

— oBlaZieHre 0a30BbIM MOHATUHHBIM aIllapaToM MO0 OCHOBHBIM pa3jesiaM COJep>KaHus;
IpeJICTaBIeHHEe 00 OCHOBHBIX M3y4aeMbIX MOHSATUAX (YMCIO, TeoMeTpuyeckas (urypa, BEKTOp,
KOOPJIMHATHI) KaK BaXKHEUIIINX MaTeMaTHYECKUX MOJIENAX, MTO3BOJISIOMIMX OMMCHIBATh U U3Yy4aTh
peaibHbIE MPOLIECCHI U SBICHUS;



— yMeHHe paboTaTh C TEOMETPUUYECKUM TEKCTOM (aHaIM3UpOBaTh, M3BIEKATh
HeoOXoauMyr0 HWH(OpPMAIMI0), TOYHO W TPAMOTHO BBIpaXaTh CBOM MBICIM B YCTHOH U
NUCbMEHHOU peun C HTOPHUMCHCHUCM MaTeMaTUYEeCKOU TCPMHUHOJIOTMM W  CHUMBOJIUKH,
UCTIOJIB30BaTh PAa3JMYHBbIC S3bIKM MAaTEMAaTHKH, TPOBOIUTH KIACCH(HUKAINHU, JIOTHYECKUE
000CHOBaHHUS, JOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUH;

—  OBJIaJICHHC HAaBBIKAMH YCTHBIX, TUCBMEHHBIX, HHCTPYMEHTAJIbHBIX BHIUMCIICHU;

—  OBJIAJICHHE T'COMETPUYECKHM SI3BIKOM, YMECHHE HCIIOJB30BaTh €ro Ui OMUCAHUS
OPEIMETOB  OKPYXKAIOIIEro MHpa, pPa3BUTHE NPOCTPAHCTBEHHBIX  MPEICTABICHHA U
M300pa3UTEIbHBIX YMEHUH, IPUOOPETEHNE HABBIKOB T€OMETPUUECKUX IIOCTPOEHUI;

— YCBOGHHE CHCTEMAaTHYECKHX 3HAHWU O IJIOCKUX (PUTYpax M MX CBOMCTBAxX, a TAKXKe
Ha HarjsiIHOM YPOBHE — O TPOCTEHINIMX NPOCTPAHCTBEHHBIX TelaX, YMEHHE IPHUMEHSTh
CUCTCMATUYCCKUC 3HAHUA O HUX IJId PCUHICHUA 'COMCTPUYCCKUX U MMPAKTUYCCKUX 3aaaY;

—  yYMCHHE M3MEpSTh UIMHBI OTPE3KOB, BEJIMYMHBI YIIIOB, UCIOIB30BATh (DOPMYIIBI IS
HAXOXXJCHUS IEPUMETPOB, TUIOMIAIeH U 00bEMOB reOMETPUIECKUX (pUryp;

- YMCHHUC IMMPUMCHATH U3YYCHHBIC ITOHATHA, PE3YJIbTAaTbl, MCTOAbI AJI PCHICHUA 3a4a4d
MMPAKTUYCCKOI'0 XapakTepa MU 3ada4 M3 CMCKHBIX JUCHUINIMH C HCIOJbB30BAHUEM IIPpU
HEOOXOIMMOCTH CIIPABOYHBIX MaTEPHAJIOB, KAIbKYJISITOPOB, KOMIIBIOTEpA

Conep:xxanue yueOHoOro npeamera Maremaruka
Auredpa:

Yuciia 1 BbIYUCICHUA

Hcnonp30BaTh HayanbHbIE NPEACTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX YMCEN IS
CPaBHEHMsI, OKPYIJIEHUS M BBIYMCIEHUMN, H300pa)kaThb JEHCTBUTEIIbHBIE YHUCJIa TOYKaMU Ha
KOOpJAMHATHOM NPAMOM.

[IpumeHsTh MOHATHE apUPMETUYECKOTO KBAJAPATHOTO KOPHS, HAaXOAUTh KBaJpaTHbIE
KOpPHH, UCHOJIb3Yys IPU HEOOXOAUMOCTHU KAJIbKYJIATOP, BHIIOIHATH IPeoOpa3oBaHus BhIPAKEHUH,
COJIepKalIMX KBapaTHbIE KOPHU, UCIIOJIb3Yysl CBOMCTBA KOPHEM.

Hcnonp30Bark 3amucu OOJBIIMX M MajbIX YHCENl C MOMOIIBIO JIECATUYHBIX IpoOei u
creneHeil uncna 10.

AuaredpanyecKkue BbIPaKeHHUA

[IpuMeHSTh MOHSATUE CTENEHW C LENbIM IOKA3aTeleM, BBINOJHATh NpPeoOpazoBaHUs
BBIPAXECHU, CONEPIKALIUX CTENEHU C LEIbIM IIOKA3aTENEM.

BbInonHATE TOXKIECTBEHHbIE MPeoOpa30BaHUs PAallMOHAIBHBIX BBIPa)KEHUH Ha OCHOBE
npaBuiI JeHCTBUN HAaJl MHOTOUJIEHAMH U alredpanyecKuMH JpoOsMu.

PacknanpiBaTh KBagpaTHBINA TPEXUIEH HA MHOKUTEIH.

[TpumensaTh npeoOpa3oBaHMs BBIPAKEHWM JUIsL pEIIeHUS pPA3IWYHbIX 3aJad M3
MaTE€MaTHUKH, CMEXXHBIX IIPEIMETOB, U3 PEaTbHON MPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

Pemrate nuHelHbIE, KBaAPAaTHBIE YPABHEHUS U PAllMOHAJIbHBIE YPABHEHMS, CBOSIIMECS K
HUM, CUCTEMBI IByX YPABHEHUH C IBYMS IIEPEMEHHBIMH.

[IpoBoNTH IpOCTENIINE UCCIEAOBAHNS YPABHEHUM U CUCTEM YPaBHEHMI, B TOM YHCIIE C
OpUMEHeHHEeM TpapUuecKuX TMpeacTaBleHul (ycTaHaBIMBAaTh, MUMEET JHM YPaBHEHUE WU
CHUCTEMa YpaBHEHUH pelleHusl, €ClIi UMEET, TO CKOJIBbKO, U IIpoYee).

[lepexoauTh OT ciOBeCHOH (HOPMYIMPOBKH 3agaud K e€ anreOpandeckod MoOjAenn ¢
IIOMOIIBIO COCTABJICHUS] YPAaBHEHUS WM CUCTEMBbl YpPaBHEHMI, WHTEpPIPETUPOBAThH B
COOTBETCTBUU C KOHTEKCTOM 3aJ1a4H IIOJIyYCHHBIN PE3YJIbTAT.

[IpuMeHATH CBOMCTBA YHCIIOBBIX HEPABEHCTB JJII CPABHEHMS, OLICHKH, PEIIaTh JJUHEHHBIE
HEpaBEHCTBA C OJHOM NEpEeMEHHOM M MX CHCTEMBI, JaBaTh TIpadUUYecKyl0 HIUTIOCTPALIUIO
MHOKECTBA PEIICHU HEPABEHCTBA, CHCTEMbI HEPABEHCTB.

DOYyHKIUH



[lonuMaTh ¥ UCHONB30BaTh (YHKIMOHAJIBHBIE TOHATUS U S3BIK  (TEPMUHBI,
CHMBOJIMYECKHE OOO3HAYEHMsI), ONpENeNATh 3HaueHHEe (YHKIMH 10 3HAUYCHHWIO apryMEHTa,
OTIpeNeNATh CBOWCTBA (PYHKIUH 110 €€ TpaduKy.

Ctpouth rpaduky 31eMEHTAapHBIX (YHKIMHA, OMHMCHIBATh CBOMCTBA YHCIOBOW (PyHKINH
o e€ rpaduKy.

I'eomerpus:

Yerbipéxyronpuuku. [lapamnenorpamm, ero mpusHaku U cBoiicTBa. YacTHble ciydau
napajuiejorpaMmoB (IPsSIMOYTOJIbHUK, poMO, KBajapaT), UX MPU3HAKKM U CBOMCTBa. Tpamenus,
paBHOOOKas Tparenus, e€ CBoicTBa U npu3Haku. [IpsimoyrosibHas Tpanenus.

Meron yaBoeHust meauanbl. LlenTpasibHas cummerpus. Teopema Dareca U Teopema o
MPOMOPLUOHAIIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYrobHUKA U Tpaneuuu. L{eHTp Macc TpeyrojibHuKa.

[TogoOue TpeyronbHUKOB, KO3 duueHT noaoous. [IpuzHaku nmogodus TPEyroJbHUKOB.
[TpumeHeHne NoA00HS IPU PELICHUN PAKTUYECKUX 3a/1a4.

CaoiicTBa 1uiomaaeit reomerpudeckux guryp. @opmynsl A IUIOMAAN TPEYroJIbHUKA,
napajuiesiorpaMma, pom6Oa u tparnenun. OTHOIICHHE IIOMAACH MOJT00HBIX huryp.

Brruncnenue miuomazaei TpeyroabHIKOB M1 MHOTOYTOJIBHUKOB Ha KJIETYaToOi Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl [ludaropa mpu pemieHHH TPAKTHIECKUX
3ajad.

CuHyC, KOCHHYC, TaHI€HC OCTpPOr0 yIjia MNPsSMOYrOJbHOTO TpeyrosibHHKa. OCHOBHOE
TPUTOHOMETPHUECKOE TOXKIEeCTBO. TpuroHoMmerpuueckue GpyHkiuu yrios B 30°, 45° u 60°.

Brnucannble M LIEHTpAIBHBIE YIUIBI, YIOJ MEXKIY KacaTeJIbHOW M XOPAOW. YTIBI MEXAY
XOpAaMH U CEeKyIIMMH. BrucanHble ¥ ONUCaHHBIE YETHIPEXYTONbHUKU. B3aumHoe
pacrioyioxxeHue AByX OKpyxkHocred. Kacanme oxpyxnocteit. OOmue kacartelbHbIE K JBYM
OKPYKHOCTSIM.

IInanupyemble pe3yJbTaThbl YCBOEHHs Y4eOHOI0 mMpeaMeTa

Auredpa:

Auaredpanyeckue BbIpaKeHHs

BbinmycKHUK Hay4nTCS:

1) BiazeTh NOHATHUAMU «TOXIECTBO», «TOXKIECTBEHHOE IPEeoOpa3oBaHUE», pELIaTh
3aJauu, cojieprkaiire OyKBeHHbIE JaHHbIe; paboTaTh ¢ popMysiaMu;

2) BBINOJHATH MPEOOpa3OBaHUs BBIPAKEHUN, COJAEpXKAIIMX CTENEHH C LEeJIbIMU
MIOKa3aTeJsIMU U KBaJIpaTHbIE KOPHU;

3) BBINOJHATH TOXAECTBEHHbIE MPeoOpa30oBaHMs pallMOHAIBHBIX BBIPAKEHUH Ha OCHOBE
IpaBWI JeMCTBUI HAaJl MHOTOUWIEHAMH U alreOpanyeckKuMu Apo0sMu;

4) BBIIIOJHSATH Pa3yI0KEHNE MHOTOYIEHOB HA MHOXHUTENIN

BbInmyCKHHUK MOJIYy4YHT BO3MOKHOCTD:

5) Hay4YHUTbCS BBHIOJIHATH MHOTOILIIATOBbIE NMPEOOPa30BaHMsI pallMOHATIBHBIX BBIPAKEHUH,
OpUMEHSS IIUPOKUI HabOp crioco0OB U MPUEMOB;

6) MPUMEHSTHh TOXJAECTBEHHBbIE NpPeoOpa3oBaHMs IJS PELIEHUS 3aJad M3 Pa3IUYHBIX
pa3zienoB Kypca (Hampumep, JUIsI HaxXOXXIACHUS HAMOOJBIIEr0/HAaUMEHbIIEr0 3HAuYCHHS
BBIPAXKECHHUS).

YpaBHeHust

BbInyCKHUK HAy4YHUTCH:

1) pemaTe OCHOBHBIE BU/bI PALIMOHAIBHBIX YPAaBHEHUN C OJHOM MEpEeMEHHOW, CUCTEMBI
JIBYX YPaBHEHHUH C JBYMS IIEPEMEHHBIMU;

2) moHUMaTh YpaBHEHHME KaK BaXHEMIYI0 MaTeMaTHUYECKYI0 MOJENb JJid OMHCAHMS U
U3y4eHHsI pa3HOOOPa3HBIX CUTYAIM, pelIaTh TEKCTOBBIE 33/1a4M alNredpanyeckuM METOI0M;



3) npumeHsTh rpaduuecKue TPENCTaBICHHS ISl HMCCIEAOBAHUS  YpPaBHEHUHU,
UCCIICIOBAHHS U PEIICHUS] YPaBHEHUH C ABYMS IIEPEMEHHBIMU

BbInyCKHUK MOJIYYUT BO3MOKHOCTh:

4) oBNAIETh CIEIHATBHBIMU TPUEMAMH PEIICHHs YPaBHEHUH W CHCTEM YpaBHCHUH;
YBEPEHHO MPUMEHSITh armapaT ypaBHEHUH I pelIeHUs pa3HOOOPa3HBIX 3371a4 U3 MaTEMaTHKH,
CMEKHBIX MPEIMETOB, IPAKTUKH;

5) npuMeHsTh rpaduyuecKkue MPEACTABICHUS IS WCCICIOBAaHUS YPaBHCHHN, CHCTEM
ypaBHEHUH, coepKalmX OyKBeHHbIC KOA(DPHUITUSHTHI.

HepaBencrBa

BrinycKHUK HAy4YUTCH:

1) moHuMaTh U MPUMEHATh TEPMUHOJOTHUIO M CHUMBOJHUKY, CBSI3aHHBIE C OTHOIICHHEM
HEpaBEHCTBA, CBOMCTBA YHCIIOBBIX HEPABEHCTB;

2) pemaTh JWHEHHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM M HMX CHCTEMBI, pellaTh
KBaJIpaTHBIE HEPABEHCTBA C OMOPOil Ha rpaduuecKue MpeICTaBICHHUS,

3) npUMEHATH anmnapar HEPaBEHCTB I PEIIeHUs 3a]a4 U3 pa3INdHbIX pa3liesioB Kypca

BhINyCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCS:

4) pa3HooOpa3HBIM TIpUE€MaM JI0Ka3aTelbCTBA HEPABEHCTB, YBEPEHHO MPUMEHSThH
amnmapaT HEpaBEHCTB IS PEIICHUs] Pa3sHOOOPAa3HBIX MAaTeMAaTHYECKUX 3ajJady H 3a7ad u3
CMEXHBIX MPEIMETOB, PAKTUKH;

5) mpuUMEHTh TpapUYeCKHe MPEACTABICHUS I HCCICIOBAHUS HEPABCHCTB, CHUCTEM
HEPABEHCTB, COJIEPKAIINX OYKBEHHBIE KOO PUIIMCHTHI.

OcHoBHbIe OHATHS. YHCI0BbIE PYHKINH

BbinmyckHUK HayuHMTCS:

1) moHuMaTh W MCNOJNB30BaTh (DYHKIMOHAIbHBIE HOHATUS M A3bIK (TEPMMHBI,
CUMBOJINYECKUE 0003HAUEHU);

2) cTtpoutTh rpaduKd HIEMEHTApHbIX (YHKIMHA; HCCIEAOBaTh CBONCTBA YHCIIOBBIX
(GYHKIMI Ha OCHOBE M3YUYEHHUS MMOBEACHUS UX TPAPUKOB;

3) noHumarh (QYHKIMIO KaK BaXXHEHWIIYI0O MaTeMaTHUYECKyl0 MOJENb JUIl ONHUCAHMS
IIPOLIECCOB U SIBJIEHUN OKPY’KAIOLEro MUPA, MPUMEHITh (QYHKIIMOHAIBHBIA S3bIK JJI ONMUCAHUS
U MCCJIEIOBAHUS 3aBUCUMOCTEN MKy GU3NUECKUMHU BEIMYMHAMU

BbInycKHUK MOJIYYUT BO3MOKHOCTh HAYUUThCH:

4) mpoBOIUTH MCCIIEIOBAHMUS, CB3aHHBIE C U3yYECHHEM CBOMCTB (DYHKIIMI, B TOM YHCIIE C
WCIIOJIb30BAHUEM KOMITBIOTEPA; HAa OCHOBE T'papUKOB HW3YYEHHBIX (YHKIMA CTPOUTH OoJiee
CJIO’KHBIE Tpap KK (KYCOYHO-3a/1aHHBIE, C «BBIKOJIOTHIMI TOUKAMHU U T.I1.);

5) ucnonb30BaTh (PYHKIMOHAIbHBIE IPEICTABICHNS U CBOMCTBA (DYHKIUHN IJIS pEeLICHUS
MaTEMaTUUYECKUX 3a7a4 U3 Pa3IMUHBIX pa3/ieoB Kypca.

OnucaresibHasi CTATHCTHKA

BbinyckHUK HAYYUTCH UCIOJB30BATh MPOCTEHIIINE CTIOCOOBI MPECTABICHUS U aHATTN3a
CTaTUCTUYECKUX JAHHBIX.

BBINYyCKHUK  MOJYYMTh BO3MOKHOCTHL INPHOOPECTH IEPBOHAYAIBHBIA  OIBIT
OopraHu3aiy cOopa JaHHBIX HPU MPOBEACHUM ONPOCa OOIIECTBEHHOTO MHEHHS, OCYILECTBISATh
UX aHaJM3, MPEACTABIATh PE3YIbTATHI OMPOCa B BUJE TAOIHIIbI, TUATPAMMBI.

I'eomerpus:

Harusanas reomerpust

BbInyCKHUK Hay4YuTCH:

1) pacmo3HaBaTh Ha YepTEkKaX, PUCYHKAX, MOJICISIX U B OKPYXKAIOIIEM MUpPE TJIOCKHE U
MPOCTPAHCTBEHHBIE TEOMETPUUIECKUE (DUTYPHI;

2) pacrio3HaBaTh Pa3BEPTKU KyOa, MPSIMOYTOJIBLHOTO MapalieNenuIesa,;



3) ompenenars 1Mo JMHEHHBIM pazMepaM pa3BEPTKH (UTYPHI JIMHEHHBIE pa3Mepbl CaMoii
¢burypsl 1 Ha000pOT;

BBINYCKHUK MOJYYHUT BO3MOKHOCTD:

4) BbIUUCIATH 00BEMBI IPOCTPAHCTBEHHBIX F€OMETPUYECKUX (UTYP, COCTABICHHBIX W3
IIPSIMOYTOJIBHBIX IIaPAJIJICIICIIUIIEIOB;

5)  yrayOuTh M Ppa3BUTh MPEJICTABIEHUS O IPOCTPAHCTBEHHBIX TI'€OMETPUUECKUX
¢durypax;

6) NpPUMEHATH MOHATHE PA3BEPTKU /IS BHIIOJIHEHUS IPAKTUUYECKUX PACUETOB.

I'eomerpuueckne purypnbi

BbinyckHUK HayuHuTCS:

1) mosib30BaThCs A3BIKOM FE€OMETPUH JUISl OIMCAHUS MPEIMETOB OKPYKAIOLIEro MUpa U
UX B3aUMHOTO PacIOJIOXKEHMUS;

2) pacrno3HaBaTh M M300pakaTh Ha 4epTeKaxX U PUCYHKAX IeoMeTpuueckue (Gurypsl u
UX KOHQHUTypaIuu;

3) HaXOMUTh 3HAYCHUS JUIMH JIMHEHHBIX 3JIEMEHTOB (DUIYP U UX OTHOILICHUS, IPAJLyCHYIO
mepy yrioB oT 0 mo 180°, mpumensist ompeneneHusi, CBOWCTBA M TNpPHU3HAKH (QUTYp M X
3JIEMEHTOB, OTHOULIEHUs (GUryp (paBeHCTBO, M0J00ME, CUMMETPHH, MOBOPOT, HMapajliesIbHbINA
MEepPEHOC);

4) ONEpUpPOBATh C HAYaJbHBIMU IOHATHSAMU TPUTOHOMETPUM M  BBINOJHATH
3JIEMEHTapHbIE ONlEpallMU HaJl PYHKIMSIMH YTJIOB;

5) pemaTh 3a7ayd Ha J0Ka3aTelbCTBO, ONUPAACh HAa M3yYEHHbIE CBOMcTBAa (Uryp M
OTHOLIEHUN MEX/y HUMU U IPUMEHSSI U3YyUEHHbIE METO/bI JJ0KA3aTEIbCTB;

6) pemaTh HECIOXHbIE 3aJaud Ha IOCTPOEHHUE, MPUMEHSS OCHOBHBIE AJITOPUTMBI
MOCTPOEHHUS C TIOMOIIbIO LIMPKYJISL U JTMHEUKH;

7) pemaTh NpocTeHIINe IIaHUMETPUYECKHE 3a7a4l B IPOCTPAHCTBE.

BbInycKHUK MOJIYy4YUT BO3MOKHOCTD:

8) oBnaneTh METOAAMHU pEIlEHUs 33aJau Ha BBIYUCICHUS U JI0KA3aTEeNIbCTBA: METOAOM OT
IPOTUBHOT0, METOJIOM MOJ00us, METOAOM Iepebopa BapHMaHTOB M METOAOM I'€OMETPUUYECKUX
MECT TOYEK;

9) mpmobpecTH OMBIT MPUMEHEHHUS aNreOpandecKoro U TPUTOHOMETPHUYECKOTO armapaTa
Y UJIeH JBUKCHHUS [P PEIIEHUN T€OMETPUYECKUX 3a/1a4;

10) oBnameTh TPAIUIMOHHON CXEMOWM peIIeHHs 3aJad Ha TOCTPOSHUE C TOMOIIBIO
LUPKYJIS U JIMHENKN: aHAJIN3, IOCTPOCHHE, JOKA3aTEIbCTBO U UCCIIE0BAHUE;

11) nayuuThbCs pemarhb 3a7aud Ha MOCTPOEHUE METOJIOM F€OMETPUUECKOTO MECTa TOUEK
1 METOIOM MOI00MS;

12) mpuoOpecTy OMBIT UCCIEAOBAHUS CBOWCTB IUIAHUMETPHUECKUX (DUTYP C MOMOIIBIO
KOMIIBIOTEPHBIX NIPOTpaMm;

13) NpUOOPECTH ONBIT BBIMOJHEHUS TPOEKTOB 1o TemaMm: «['eomerpuueckue
npeoOpa3oBaHus Ha IIOCKOCTHY, «IlocTpoeHne oTpe3KoB 1o Gpopmyiier.

HN3mepenue reoMeTpu4ecKHX BeJIUYHH

BbInyCKHUK Hay4YuTCH:

1) ucnonb30BaTh CBOMCTBA U3MEPEHHUS JUIMH, IJIOIAJCH U YIJIOB IIPU PELIeHNH 3aja4d Ha
HAaxO0’KJICHUE JUINHBI OTpe3Ka, JUIMHBI OKPYKHOCTH, JUIMHBI IYT'H OKPY>KHOCTH, TPayCHON MEpHI
yria,

2) BBIYUCIATH JJUHBI JUHEWHBIX 3JIEMEHTOB (DUTYp U UX YIJIbI, UCMOJIB3YS (OPMYIIbI
JUIMHBI OKPY>KHOCTH M JUIMHBI IYTU OKPYKHOCTH, (hOpMYyJIbI TUOIIaAeH GUryp;

3)  BBIYMCIATH IUIOIAJAM TPEYTOJbHUKOB, MPSIMOYTOJIBHUKOB, MapajuieIorpaMMOB,
Tparneunuu;

4) BBIUUCIATH JUIMHY OKPY>KHOCTH, JUTMHY TYTH OKPY>KHOCTH;



5) pemaTh 3a/1a4M Ha TOKA3aTEIbCTBO C UCIOIb30BaHUEM (OPMYIT JUIMHBI OKPYKHOCTHU U
JUTMHBI TyTH OKPY>KHOCTH, (hOpMYJ TUIomaaei puryp;

6) peuaTh MPAKTHUYCCKUC 3ada4U, CBA3aHHBIC C HAXOXICHUCM I'COMCTPUUCCKUX BCIIMYNH
(McToNB3yst TPH HEOOXOAUMOCTH CIIPABOYHHUKH U TEXHHUYECKHE CPEICTBA).

BbINnyCKHUK MOJIYYHT BO3MOKHOCTh:

7) BBIYMCISITH IUIOMIAAN (PUTYpP, COCTABICHHBIX M3 JIBYX WM OoJiee MPSIMOYTOJILHUKOB,
napauIeIorpaMMOB, TPEYTOIbHUKOB;

8) BBIYMCISITH IUIOMIA MHOTOYTOJIBHUKOB, HCIIONB3YsI OTHOIICHUS! PAaBHOBEIMKOCTH H
PaBHOCOCTABIIEHHOCTH;

9) npuoOpecTH OMBIT MPUMEHEHHUS ANTeOPandecKoro U TPUTOHOMETPUIECKOTO armapara
n I/IZ[GfI ABUIKCHUA TPHU PCHICHUUA 3a/1a4 Ha BBIYHUCIICHUC Hnomaneﬁ MHOTI'OYT'OJIbHUKOB.



KanennpapHo — reMaTnuyeckoe JIAHUPOBAaHMe 1O ajaredpe,

8 kui1acc (2 yaca B Hefes110) 68 yacoB

Ne Jara Tema KoaunuecTBO
ypoka 4acos,
O0TBOAMMOE HA
OCBOEHHe
TeMbl
IloBTOpEHHE 4
1. DYHKIIUU U UX rpaduKH. 1
2. CreneHb ¢ HaTypaJbHbIM [10KA3aTEIEM 1
3. ®opMyJIbl COKPAIIEHHOTO YMHOKEHUS 1
4. CucreMbl JTUHENHBIX YPaBHEHUN 1
PanuonaabHble 1podu 12
5. PannonaneHble  gpoOM W WX CBOWMCTBA. 1
ParpoHaibHbIe BBIPQ)KEHHUSL.
6. OcHoBHOe cBoicTBO aApoOu. CokpalieHue 1
TPOOCiA.
7. OcHoBHOe cBoicTBO aApoOu. CokpalieHue 1
npobeit
8. Cymma wu pasHocth JpobOeit. CroxeHue u 1
BBIYUTAHNE npobeit C OJTMHAKOBBIMH
3HaMEHATEeJSIMH.
9. CnoxxeHue W BblUMTaHUE ApOOEH € pa3HBIMHU 1
3HaMEHAaTEeJSIMH.
10. CnoxxeHue W BblUMTaHUE ApPOOEH € pa3HBIMHU 1
3HaMEHAaTeIsIMU
11. YMHOxkeHue npobeit BosBenenue npodbu B 1
CTETIeHb
12. Jlenenue npobeii. 1
13. [TpeoOpaszoBanme 1
palMOHAJIBHBIX BBIPAKEHUI.
14. ®ynkuus y=k/x u ee rpadux. 1
15. IToBTOpenue Temsl PanoHanbHble 1poOH 1
16. Kontponbuass pabora Ne 1 mo Teme 1
«PanmonanbHbIE TPOOU»
KBagpaTabie KOpHH 13
17. JlelicTBuTENbHBIC YKcia. PalinoHaabHbIE YKCIa. 1
18. HppanmoHanpHble YKCIIa. 1
19. Apudpmernueckuii KBaJPaTHBIN KOpEHB. 1
KBaapaTHble KOpHH.
20. VpaBHEHHe X°=a. 1
21. Haxoxnenue PUOIKEHHBIX 3HAYEHUH 1
KBaJJPaTHOTO KOPHS
22. OyHKIHST y=VX U ee TpaduK. 1
23. CpoiicTBa  apudmMeTHueckoro  KBaJpaTHOTO 1
KOpHs1. KBajipaTHbII KOPEHb M3 TPOU3BENECHUS
24. CpoiicTBa  apudmMeTHuecKkoro  KBaJpaTHOTO 1
KopHsi. KBagpaTHbIl KOPEHb U3 CTENIEHU
25. BrIHECEHHE MHOXKUTENS 3@ 3HAK KOPHSIL. 1
26. BHecenue MHOXUTEIS MO/ 3HAK KOPHSI. 1
217. IIpeoOpa3oBanue BBIpAKEHUH, COAEPIKAIINX 1




KBaJIpaTHbIE KOPHHU.

28. [ToBropenue tembl CBOICTBa apH(PMETHIECKOTO 1
KOpHs
29. Konrponsnas padora Ne 2 mo teme «CBOHCTBa 1
apu(METHUECKOTO KOPHS.
KBajgpaTHble ypaBHeHHsI 12
30. KBaaparHoe ypaBHeHUE U ero KopHH. HemomHbie 1
KBaJpaTHbIC YPABHEHUSI.
31. KBagparHoe ypaBHeHue u ero kopau. Henoinnbie 1
KBaJpaTHbIC YPABHEHUS
32. dopmyna KOpHEN KBaJJpaTHOTO YPABHEHHUS. 1
33. dopMyira KOpHEH KBaJPaTHOTO YpaBHEHUS 1
34. Pemenne 3amay ¢ NOMOLIBIO  KBAJpPATHBIX 1
YpaBHEHUU.
35. Pemenne 3amay ¢ MOMOIIBIO  KBAJpPATHBIX 1
ypaBHEHUU
36. Teopema Buera. 1
37. JpobHble panMoHaNbHBIE YpaBHEHHs. Pemienue 1
JPOOHBIX pallOHAIBHBIX YPaBHEHHH.
38. Pemienne 3amay ¢ TOMOINBIO  PaIOHATBHBIX 1
YpaBHEHUU.
39. Pemenne 3amay ¢ TOMOINBIO paIlOHAIBHBIX 1
ypaBHEHUH
40. IToBrOpenue Tembl KBagpaTHble ypaBHEHMS 1
4]. Kontponbnast pabora Ne 3 1o Teme 1
«KBagpaTHble ypaBHEHUSD.
HepasencrBa 11
42. UwciioBbie HEPABEHCTBRA. 1
43. CBolicTBa YHCIIOBBIX HEPABEHCTB. 1
44. Co’xeHHe ¥ YMHOKEHUE YHUCIIOBBIX HEPABEHCTB. 1
45, ITorpemiHoCTh ¥ TOUHOCTH MPHUOIMKEHUS. 1
46. [Tepeceuenne U  0OBEAMHEHHE  MHOXKECTB. 1
Yuci10BbIE TPOMEKYTKH.
47. PenieHrie HepaBEHCTB ¢ OTHOM EPEMEHHOM. 1
48. Pemenne HepaBEHCTB ¢ OHON NTEPEMEHHOM. 1
49, Pemenne cucreM  HEpaBEeHCTB C  OJHOM 1
IIEPEMEHHOM.
50. Pemenne cucremM  HEpPAaBEHCTB € OJHOM 1
IIEPEMEHHOMN
51. IToBropenne Temsbl JIMHEHHBIE HEpPAaBEHCTBA H 1
CHCTEMBbl HEPABEHCTB C OJTHON EpEMEHHOM
52. KonTponbhas padora Ne 4 no teme «JIuHelHble 1
HEpaBEHCTBA W CHCTEMBbl HEPAaBEHCTB C OJHOIi
MIEPEMEHHOM.
Cremnenb ¢ HeabIM OKa3aTejeM. JJIeMeHThI 7
CTATHCTHKHU
53. CreneHp ¢ 1€JBIM NIOKA3aTENIEM U €€ CBOMCTBA. 1
Onpenenenne CTEIICHU c EIBIM
OTPHIIATEIbHBIM TOKA3aTEIEM.
54. CBoiicTBa cTenmeHH C LENbIM [OKa3aTeseM. 1

CraHgapTHBIN BUJT YHCTIA.




55. OneMeHThl cratucTuku. COOp W TPyNIHpOBKa 1
CTaTUCTHYECKUX JTAHHBIX.
56. HarmsimHoe  mpencraBiieHHEe  CTaTUCTHYECKOM 1
uHpOpMaLuu.
57. OYHKIHUH y= X 1 y= X ° 1 UX CBOCTBA. 1
58. [ToBTopenne Ttembl  CrenmeHb € LEJIBIM 1
1oKa3aresneM
59. KonTponbaas padbota Ne 5 mo teme: «CremneHs ¢ 1
LIEJIBIM [TOKa3aTeIeM.
IloBTOpEHUE 9
60. [ToBTOpenue Tembl ParoHabHbIe APOOH 1
61. [ToBTOopenne Tembl CBoICTBa apu(METHUESCKOTO 1
KOpHS
62. IToBTOopenue nmo Teme KBaaparHbie ypaBHEHHSI 1
63. [ToBTopenue mo teme HepaBeHCTBAa M CHCTEMBI 1
HEPaBEHCTB
64. IToBropenne no teme HepaBeHCTBa M CUCTEMBI 1
HEPaBEHCTB
65. [ToBTopenne Ttembl CremeHb € IEJIBIM 1
1oKa3aresieM
66. HToroBast KOHTpOJIbHAs paboTa. 1
67. AHaJIN3 UTOTOBOI KOHTPOJILHOW PabOTHI 1
68. HrtoroBoe moBTOpeHME 1
KasiengapHo — TemaTn4yeckoe IVIAHUPOBAHHUE 110 TeOMETPUH,
8 kaacc (0,5 yaca B Hexeno) 17 yacoB
Ne Hara Tema KoanuectBo
ypoka 4acos,
0TBOJMMOE Ha
OCBOEHHe
TeMblI
YeTbIpexyroJbHUKH 4
1. MHoOroyronsHuK. BpImyknslii MHOTOYI'OJIBHHK. 1
YetsipexyroabHuK. [lapamienorpamm
2. Tpanenus. 1
3. ITpsimoyronbauk. Pom6. KBanpar. 1
4. Pemenue 3a1au no treme «YeTbIpexyroiabHUKI 1
ILnomans 4
5. [Tnomaas MHOTOYroJIbHUKA, MPSMOYTOJbHHKA, 1
napajiesiorpaMma.
6. [Tnomanp TpeyroJpHUKA, TPAMICIUH. 1
7. Teopema Iludaropa. Teopema, oOpaTHas 1
teopeme [ludaropa.
8. Pemenue 3anau no teme «llmomanp» 1
IHoxo0HbIE TPEYTOJLHUKH 4
9. OnpeneneHue  MOAOOHBIX  TPEYTOJILHUKOB. 1
OTHoOIIEHNE TIomnaaeu MOJOOHBIX
TPEYTrOJbHUKOB.
10. [Tpu3naku noo6ust TPEyroJbHUKOB. 1
11. Cpennsis  nuHMS  TpeyronbHHKOB. (CBOHCTBO 1




MeAuaH TpeyronbHuKa. [IpomopuroHanbHbIE
OTpE3KH.

12. CuHyc, KOCHHYC, TaHI€HC OCTpOTO yIjia B 1
MPSIMOYTOJIBHOM TpeyroibHUKe. COOTHOIIEHUS
MEX]Iy CTOPOHAMH U YTJIAMH B TPEYTOJIbHUKE.

OxpyXHOCTH 5

13. B3anmHuoe pacroJIoKeHne pSMOit u 1
okpyxkHocTu. KacarenbHast K OKpYKHOCTH.

14. I'pamycHas Mepa nyru OKpy>KHOCTH. Teopema o 1

BIOMCAaHHOM yrie. Teopema 00 oTpe3kax
MIEPECEKAIOIINXCSI XOP/I.

15. CpoiictBo Omccektpuchl yrina. CepeauHHBII 1
neprneHauKysap. Teopema o Touke nepeceueHust
BBICOT.

16. Brnincannas okpykHOCTb. CBOICTBO OIKMCAHHOTO 1
YeThIPEXyroJbHUKA.

17. OnucanHasi OKpyXHOCTb. CBOWCTBO BIIMCAHHOTO 1
YeThIPEXyroJbHUKA.

OneHo4Hble MaTepHaJIbl

B kauecmee KonmpoibHO-u3MeEPUMENbHBIX MAMEPUAOE VICTIONIB3YIOTCS

- BOIPOCHI U 3aJaHus I TIOBTOPEHMSI, IPEJIOKEHHbIE aBTOpaMH Y4eOHHKA B KOHIIE KaXKI0Iro
naparpada u pasuena;

-KOHTPOJIBHO-U3MEpHUTENIbHbIe MaTepuanbl. Anredpa: 8 kinacc/coct. B.B. UepHopynxkuii. - 3-e
n3n.M:BAKO, 2017 r.

- JUAAKTUYECKHE MaTepuaybl C KOHTPOJbHBIMU paboramu. AureOpa. [lunakrtudeckue
marepuanbl. 8 kimacc / B.M. XKoxos, FO.H. MaxkaperueB, H.I'. Munntok. — 17-e uza. — M.:
[Ipocsemenue, 2021 .

-TecThl 1o anredpe: 8 ximacc: k yueOHuky FO.H. MakaperaeBa u np. «Anredpa . 8 xiacey/ 10.A.
I'naskoB, M.A. T"anamBunu. — 5-e u3n., nepepad. M gon. — M.: U3narensctBo «Ok3amen», 2015.

Ucnonp3yeTtcst crneayrolasi CucTeMa OICHUBAHUS PEe3yJIbTATOB:
Bonee 90% ot MakcuMalIbHOM CyMMBI 0aJUIOB — OIIEHKA «5)
Bornee 65% - onenka «4»

Bonee 40% - ouenka «3»

0-40% - ouieHKa «2»

Kpurepun onieHKM NHCbMEHHBIX KOHTPOJIBHBIX Pa0oT 00y4aromuxcs Mo MaTeMaTHKe

KonTponbHble paboOThl, Kak MpaBWIIO, COCTOST M3 5 3a/JaHUil: HepBble TPHU 3aJaHUS
COOTBETCTBYIOT 00s3aTeIbHOMY MUHUMYMY (0a30BbIii ypOBEHB), JIOObIE YEThIpe 3aJaHUS
COOTBETCTBYIOT OOJbIIEMYy, 4YeM 0O0s3aTeNbHbIi MHHUMYM (KJIQCCUUYECKHIl YpOBEHB), MATh
3a/IaHUN — OBBIIICHHBIN YPOBEHb.

Omeem oyenusaemcsa ommemkou «5», ecau:

*  paboTa BBINIOJIHEHA TIOJTHOCTHIO;

*  BJIOTUYECKUX PACCYKICHHIX 1 0OOCHOBAaHMHM PELICHUs HET MPOOEeIOB U OMINOOK;

* B pEUIeHHM HET MaTeMaTH4YEeCKHX OMMOOK (BO3MOXKHA OJIHA HETOYHOCTh, OIKCKA,
KOTOpas HE SIBJIIETCS CIEICTBHEM HE3HAHMs WIIM HETIOHMMAaHUs y4eOHOro MaTepHaa).

Ommemka «4» cmagumcs 6 c1e0yIouux Cyuanx:



e paboTa BBINOJTHEHA IMOJHOCTHIO, HO OOOCHOBAHHS IIIArOB PEIICHHUS] HEIOCTATOYHBI
(eciu ymeHHE 000CHOBBIBATH PACCYXKACHUS HE SBJISIOCH CIIEIUATLHBIM O0BEKTOM MTPOBEPKH);

*  JIOMYIICHBI OJHA OIIMOKAa WM €CTh JIBa-TPH HEN0YETa B BBIKJIAJKAX, PUCYHKAX,
yeprexax WM rpapukax (eciu 3TH BHUABI pabOT HE SIBISUIUCH CIEUUATbHBIM OOBEKTOM
IIPOBEPKN).

Ommemka «3» cmagumcs, eciu:

*  gomymieHo OoJjiee OJHOM OIMOKM WM Oojiee ABYX-TPEX HEJOYETOB B BBIKIIAJIKAX,
yeprexax wuinu rpadukax, HO oOyuarouuiics oOnamaer o00s3aTENIbHBIMH yYMEHUSAMU IO
IIPOBEPSIEMON TEME.

Ommemka «2» cmagumces, eciu:

*  JIOMYIICHBI CYIIECTBEHHBIC OMIMOKH, IMMOKA3aBIINEe, YTO OOYyJarOIIUNCS HE 00amaeT
00s3aTeNbHBIMU YMEHHUSIMH 110 JaHHON TeMe B MOJIHOM Mepe.

*  paboTa mokasajia MoJHOE OTCYTCTBUE Y y4allerocst 00s3aTeIbHBIX 3HAHUN U YMEHUMN
0 MPOBEPSAEMOI TeMe WM 3HAYUTENIbHASA YacTh pabOThI BBINIOJHEHA HECAMOCTOSTENIBHO.

Yuurenb MOXKET IOBBICUTH OTMETKY 3a OPUIMHAIBHBIA OTBET Ha BOIPOC WU
OpPUTHHAJIBHOE PEUICHUE 33Ja4yd, KOTOPBIE CBHUJETEIBCTBYIOT O BBICOKOM MaTE€MaTHYECKOM
pa3BUTUU 00YYAIOIIErocs; 3a pelieHrue Oosee CI0KHOM 3a7aund UM OTBET Ha OoJiee CIOMKHBIN
BOTIPOC, MPEIJIOKEHHBIC 00yYaOMEMyCcsi JOIOJHATEIBHO TOCIE BBITOJHEHUS UM KaKUX-JIMOO
JIpYTUX 3aJaHUN.

KpnTepml OICHKH YCTHBIX OTBE€TOB oﬁyqamumxca o MaTeMaTHuke

Omeem ouenugaemca ommemkou «5», ecnu yueHuK:

*  IIOJIHO PAacKpBUI COJEpKAHUE MaTepuaia B 00beMe, PeTyCMOTPEHHOM IIPOrpaMMOi
U y4eOHHUKOM;

*  U3JOXKWI MaTepuall TPaMOTHBIM SI3BIKOM, TOYHO HCHOJB3ysd MaTeMaTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY, B OIPEAETICHHON JIOTMUECKON MOCIe10BaTeIbHOCTH;

*  TPaBWIHHO BBHIOJIHII PUCYHKH, YEPTEXKHU, TPA(QUKH, COMYTCTBYIOIINE OTBETY;

*  II0Ka3aJl YMEHHE WJUTIOCTPUPOBATh TEOPUIO KOHKPETHBIMH MpUMEpaMH, MPUMEHSIThH
€€ B HOBOHW CHTYallly TPH BBHITIOJHEHUHU TPAKTUIECKOTO 3aIaHMS,

*  IPOJAEMOHCTPUPOBA] 3HAHHWE TEOPUU paHEe M3YUYEHHBIX COIYTCTBYIOIIUX TEM,
c(OPMHUPOBAHHOCTH ¥ YCTOHYNBOCTD MCIIOIB3YEMBIX ITPH OTBETE YMEHHUI U HaBBIKOB;

*  OTBEYaJl CAMOCTOSTEIBHO, 0€3 HaBOAIINX BOIPOCOB YUUTEIS;

*  BO3MOXHBI OJTHa-/IBE€ HETOUHOCTH IPU OCBEIICHNE BTOPOCTEIIEHHBIX BOIIPOCOB WJIH B
BBIKJIaJIKaX, KOTOPbIE YUYEHHK JIETKO UCIIPABUJI I1OCIIE 3aMEeUaHMsl yUUuTes.

Omeem oyenusaemca ommemkoul «4», eciu yIoBIETBOPSET B OCHOBHOM TPEOOBAHUSIM
Ha OIIEHKY «5», HO NIPH 3TOM UMEET OJIMH U3 HEI0CTAaTKOB:

* B U3JIOXKEHHWH JOIMYIIEHBI HEOONBIINE MPOOeNbl, HE MUCKA3WBIIEE MaTEeMaTHYECKOEe
coJiepXaHue OTBETa;

*  JIONYIICHBI OJWH-I[BA HEJO4YETa MPHU OCBEIICHWH OCHOBHOTO COJEp)KaHHs OTBETa,
UCTIPABJIEHHBIE TIOCIIE 3aMEYaHUs YUUTEIIS;

*  JomymieHbl omuOKa uiu OoJjiee ABYX HEJOYETOB MPHU OCBEIIEHHH BTOPOCTEIIEHHBIX
BOIIPOCOB MJIM B BBIKJIAJIKAX, JIETKO MCIPABJICHHBIE TIOCIIE 3aMEUaHUs YUUTEIIS.

Ommemka «3» cmasumcsa 6 cnedyIouux ciyuanx:

*  HEIMOJIHO PacKpbITO COep KaHUE MaTepuaia (coaepikaHue U3JI0KeHO (parMeHTapHo,
HE Bcerga IIOCIENOBATENBHO), HO  TOKa3aHo oOmee TOHWMaHHE BOMpoca |
IPOJIEMOHCTPUPOBAHBl YMEHHMS, JOCTATOYHBIE Ui YCBOEHHUS IPOrPaMMHOTO MaTepuaia
(onpenenenpl «TpeboBaHUSAMH K MaTEeMAaTHYECKOH IOATOTOBKE YYalIMXCsS» B HACTOSIIEH
nporpaMMe Mo MaTeMaTHKe);



*  UMENUCh 3aTPYJHECHHUS WIHM JOMYILIEHbI OUIMOKMA B ONPEAEICHUU MaTeMaTHYECKOU
TEPMHUHOJIOTHH, YEpTekKax, BBIKIAJKaX, HWCIPABICHHbIE TIOCIE HECKOJbKUX HaBOJISINX
BOTIPOCOB YUHTEJIS;

*  YYEHHUK HE CIPaBWICA C MPUMEHEHUEM TEOPUHU B HOBOM CUTYallMU MPHU BHIIOJHEHUH
MMPAKTUYCCKOI'0 3aJlaHusl, HO BbIIIOJHWII 3aJaHUA 00s13aTeILHOTO YPOBHA CJIOKHOCTH IO I[&HHOﬁ
TeMe;

* npu AOCTATOYHOM 3HAHWH TCOPCTUUCCKOrO Marcpuajia BbIABJIICHA HCAOCTATOYHAA
c(OpMUPOBAHHOCTH OCHOBHBIX YMEHUI 1 HaBBIKOB.

Ommemka «2) cmagumcs 6 c1e0yIouux cayuanx:

*  HE PAacKpbITO OCHOBHOE COZEpKaHHE yueOHOro MaTepHana;

e  00Hapy>KEHO HE3HAHWE YYCHHKOM OOJbINeH WU HauboJee BAXKHON 4acTu y4eOHOTO
MaTepuana;

* JOMMYIICHBI OH_H/I6KI/I B OIIPpCACIICHUHN HOH?ITI/If/'I, IIpU UCII0JIb30BaHUN MaTeMaTHYECKOHU
TEPMHUHOJIOTHH, B PUCYHKAX, YepTeKaxX WM rpadukax, B BbIKJIaJKaX, KOTOpPbIe HE UCIPABICHbI
MOCJIe HECKOJIBKUX HABOJISAIINX BOIPOCOB YUUTEIS.

Kpurtepuu oneHKH caMoCTOATEIbHBIX U TECTOBBIX 32/IaHMIA.

CaMocTosiTenbHble padOThl U TECTHl UMEIOT NMPOU3BOJIBHOE YHCIIO 3a1aHuil. [IpaBuiibHOE
BeInosiHeHHe oT 45% no 60% coorBercTBYeT ©0a30BoMy YpoBHIO, oT 61% mo 80% -
KJIaCCU4YECKOMY YpOBHIO, 0T 81% 10 100% - NOBBIIIEHHOMY YPOBHIO.

HopmMbl onieHoOK:

Ommemxka «5». BBIIOJIHEHO 4YHUCIIO 3a/JaHUN, COOTBETCTBYIOUIMX MOBBILIEHHOMY
YPOBHIO;

Ommemxka «4»: BBIIOIHEHO OOJbIle YeM O0OS3aTENIbHbII MHHUMYM (KJIACCUYECKHUI
YPOBEHB);

Ommemxka «3»: BBIIIOJHEH 0043aTeNbHbBIN MUHUMYM (0a30BbIl YPOBEHD);

Ommemka «2»: He BBIIOJIHEH 003aTeNbHbII MUHUMYM (0a30BbIil YpOBEHbD).

Onucanue y‘leﬁl-[O-MeTO)]l/l‘le(!KOFO U MaTEPHAJTBHO-TEXHUYECCKOI0 odecrneyeHu
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