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IHosicHUTEIBbHAA 3AIIMCKA

HopMaTuBHO-TIpaBOBbIE JOKYMEHTbI

PaGouas ImporpamMma CoCTtaBjI€Ha Ha OCHOBC CIICAYIOIINWX HOPMATUBHBIX JOKYMCHTOB:

* @enepanpHOoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O06 obpazoBannu B Poccuiickoit
Denepaununy;

* mnpukaza MwunHnpocBemenuss Poccum ot 22.03.2021 Ne 115 «O6 yrtBepxkaenuu Ilopsaka
OpraHMW3allMl ¥  OCYIIECTBJICHHS O0pa30BaTEIbHOW  JEATEIBHOCTH IO  OCHOBHBIM
o011eo0pa3oBaTeabHBIM porpaMmaM — 00pa3oBaTeIbHBIM IIPOrpaMMaM HavyajabHOTO OOIIEro,
OCHOBHOTO O0IIIEr0 U Cpe/IHero odIiero 00pa3oBaHus»;

* mnpukaza Munnpocsemenus Poccun ot 16.11.2022 Ne 993 «OO6 yTtBepxkaeHUuu (enepanbHOi
00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOTO 00111ero odpazoBanus» (nanee — @OIT OO0);

* mnpukaza Munnpocemenusi Poccun ot 31.05.2021 Ne 287 «O6 ytBepkaeHuu (heaepaabHOTO
roCcy/IapCTBEHHOT0 00pa30BaTEILHOTO CTaHIapTa OCHOBHOTO 00Iero oOpa3zoBaHus» (nanee —
®OI'OC OOO TpeThero NoKoJIEHUs);

* CaHUTapHO-3MUAEMHOJIOTHYECKUE TPEOOBaHUSA K YCIOBUSIM M OpraHU3aluud OO0y4YeHHs B
0011e00pa30BaTEIbHBIX YUPEKACHUAX, YTBEPIKIACHHBIX
MocTaHoBJIeHHEM [ J1aBHOTO roCyAapCTBEHHOTO CAaHUTApHOTO
Bpaua Poccwuiickoit ®eneparnmm ot ot 28 centsiOpst 2020 1. Ne 28
(manee — CanlluH 2.4.3648-20);

*  VYuyeobnsiiit mnan MOBY «b-Ceipecenckas COLL» na 2024-2025 y4eOHblii rox;

Ieasn kypca:
CHUCTeMAaTH3alMsl 3HaHUN U CHOCOOOB JEATENBHOCTH YyYalllUXCsl MO0 MaTeMaTHUKe 3a Kypc OCHOBHOM
IIKOJIbI, TOATOTOBKa oOOydarommxcsi 9 Kiacca K OCHOBHOMY TIOCYAAapCTBEHHOMY 3K3aMEHY IIO
MaTeMaTHKe.

3agaum Kypca:

* 3akpenuTbh OCHOBHBIE TEOPETHMUECKHUE MOHATHS M ONPEIEICHHUS [0 OCHOBHBIM H3y4aeMbIM
paszenam;

* OrpaboTaTh OCHOBHBIE TUIIBI 33/1a4 u3ydaeMblx TuoB KUM OI'D «Anrebpa» u «I'eomerpusi»
U UX aITOPUTM PELICHHUS;

*  @opmupoBaTh y 00y4aIOMIMUXCS IEIOCTHOTO MPEACTaBIECHUS O TeMe, €€ 3HaueHHs B pasjese
MaTEMaTUKH, MEXIPEIMETHBIE CBA3H C APYTUMU TEMAMU;

* Cnoco6cTBOBaTh HMHTEIUIEKTYaJbHOMY DPa3BUTHIO  ydallMXcs, (OPMHUPOBAHUIO KayecTB
MBIIICHHS], XapaKTEPHBIX JUIsI MATEMaTHYECKON JIEITENbHOCTH U HEOOXOAUMBIX YUYEHHUKY JUIS
yenemHoi caaun OI'D, 11t 001ei connanbHOM opueHTaluy;

* AKUEHTHpPOBaTh BHMUMAHHUE YYAIIMXCS HAa €AMHBIX TPeOOBaHMAX K MpaBwiaM O(OpPMIICHUS
pa3IMYHBIX BHUAOB 33JaHHUN, BKIIOYAEMBIX B HTOTOBYIO aTTECTALIMIO 33 KypC OCHOBHOM
IIKOJIBI.



* CrocobcTBOBaTh CO3JAAHUIO  YCIOBUH OCMBICICHHOCTH YUY€HHUS, BKJIIOUYEHUS B HETro
oOyyaromierocs Ha ypoOBHE HE TOJBKO HHTEJUICKTYaJdbHOH, HO JIMYHOCTHOM M COLIMAJIbHOM
AKTUBHOCTH C IPUMEHEHUEM TEX WM MHBIX METOJO0B O0YUEHHUS.

[Tporpamma kypca «Texunomoruss padorei ¢ KM mno maremartuke» NpeAHa3HA4YeHA IS
MOBBIMIEHUS YPPEKTUBHOCTH TIOJATOTOBKM 00ydJaromuxcs 9 kiiacca K OCHOBHOMY TOCYJIapCTBEHHOMY
9K3aMEHYy [0 MaTeMaTHKEe 3a KypC OCHOBHOW IIKOJBI W TMpPEAyCMaTpUBAaeT HUX IOATOTOBKY K
JanpHeleMy oOy4eHHIO B CpEJHEH IIKOJe»; HalpaBlIeH Ha BOCIOJHEHHE HEIOCTAIOLIMX 3HAHHM,
0TpabOTKY MPUEMOB PELICHUS 3aJaHII Pa3IMYHBIX TUIIOB U YPOBHEH CI0XKHOCTH BHE 3aBUCUMOCTH OT
(bopMyIIMpOBKH, a Takke 0TpabOTKy TUMOBLIX 3aaanuil OI'D mo MaremMaTuke Ha TECTOBOM MaTepHalie;
MO3BOJIUT CHCTEMATU3UPOBATh M YIIIYOUTh 3HAHUSA YYAlllUXCS IO Pa3jIMYHBIM pas3jenaM Kypca
MaTeMaTHUKH OCHOBHOW IIKONBI (apudmeruke, anreOpe, CTATHCTUKE, TEOPHUH BEPOSITHOCTEH U
T€OMETPHH).

[IporpaMmma Kypca cocTaBieHa Ha oOcHOBe (O0s3aTENIbHOIO MHUHUMYMa COJEPIKAHUS
00pa3oBaTeNbHBIX MPOTPaMM MO MaTEMaTWKEe M TPeOOBAHWH K YPOBHIO MOJTOTOBKH BBIITYCKHHUKOB
ocHOBHOM mikoJibl, ¢ yderoM Crneundukammun KWUM s mposepenuss OI'D mo marematuke u
Komudukaropa mpoBepsiembix TpeOoBaHuii k pesynbratam ocBoeHus OOII OOO wu snemeHTOB
conepxanus st mposenenus OI'D nmo matematuke, noaroroBiaeHHbIXx OUITH.

* B coorBerctBum ¢ yue6HbM iianHoM MOBY «b-CeipeceBckas COLI» na 2024-2025 yueOHblii
roJi; Ha u3yueHue Kypca otBeneHo 17 vacos, (0,5 yac B Hemeno).

ILnanupyeMsble pe3yibTaThl OCBOCHHS POrPaMMBbI Kypca
Jluunocmmuvie pezynomamol:

e OTBETCTBEHHOE OTHOILIEHUE K YYEHHIO, FOTOBHOCTb M CIIOCOOHOCTh K CAMOPA3BUTHUIO U
caMo00pa30BaHUI0 HA OCHOBE MOTHBAIMU K OOYYEHHIO W MMO3HAHUIO, OCO3HAHHOMY BBIOOPY U
MOCTPOCHMIO JajbHENIIeH HHIUBHUIyalbHON TPaeKTOPUH 00pa3oBaHMsl Ha 0a3e OPUEHTUPOBKH
B Mupe tmpodeccuii U NOpodhecCHOHATBHBIX MPEANOYTEHUH, C YYETOM YCTOMUMUBBIX
M03HABATEIbHBIX MHTEPECOB, a TAKXKE Ha OCHOBE (DOPMUPOBAHUS YBaKUTEILHOTO OTHOLICHMS
KTpynay.

*  @opmupoBaHUE LEIOCTHOIO MHUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTHKHU.

* OcBoeHuE COLMANbHBIX HOPM, IIPABHJI IOBEIEHUS, poJiel U GOpM COLUATBHON KU3HU.

* Pa3BuTHe MOpaNbHOTO CO3HAHMS U KOMIETEHTHOCTH B PEIIEHWH MOpAIbHBIX NMPOOJIEM Ha
OCHOBE JINYHOCTHOTO BBIOOpa, (POPMHUPOBAHUS HPABCTBEHHBIX YYBCTB U HPAaBCTBEHHOI'O
IIOBEJICHUSI, OCO3HAHHOTO U OTBETCTBEHHOI'O OTHOLICHUS K HPABCTBEHHBIM IIOCTYIIKaM.

*  ®opMHpOBaHHE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIEHUH U COTPYJHUYECTBE.

*  @®opMHpOBaHUE CIIOCOOHOCTH K 3MOLIMOHAIBHOMY BOCIPHITHIO MaTEeMaTHYECKHUX OOBEKTOB,
3a/1a4, peLeHUN, PacCyKACHUN
Memanpeomemnule pe3yromamsi 00y4eHUs.

Pezynamuenvie YY/|
* ompenensaTh COOCTBEHHbIE MpOOJIeMbl U MPUYMHBI UX BO3HUKHOBEHHS MpU padoTe C
MaTEeMaTHYECKUMU O0BEKTaMU;
*  (QopmynupoBaTh COOCTBEHHBIE BEPCHM WM TNPUMEHATH YyXKe H3BECTHbIE (OPMBI U
METOJIbl pEelIeHUs] MaTeMaTH4yeckoi MpoOsemsl, (HOPMYyIHPOBATH MPEANOIOKEHUS U
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CTPOUTH THUIOTE3bl OTHOCHUTEIHLHO PACCMATPUBAEMOT0 OOBEKTa U MPEIBOCXHIIATH
pe3ysIbTaThl CBOCH y4eOHO-TT03HABATEIBHOM NESTEILHOCTH;

OTPEACIATh MYTH JOCTIKEHUS IeJied W B3BEIIMBATH  BO3MOXHOCTH DPa3peHICHHUS
OTIpE/ICNICHHBIX Y4eOHO-TI03HABATEIBHBIX 33/1ad B COOTBETCTBUU C OIPEACICHHBIMU
KPUTEPHSIMHU U 3a/1a4aMHU;

BBICTpPaWBaTh COOCTBEHHOE OOpPa30BaTENbHOE TOANPOCTPAHCTBO [UIS Pa3peIICHUs
OTIPEICIIEHHOTO KPYTa 3a/1a4, ONpeIesaTh U HAXOAUTh YCIOBUS JJIS pealu3aiiu Uaeh 1
IJ1aHOB (camMo00yueHue);

CaMOCTOSITENILHO BBIOMPATh CPEAM MPEJIOKEHHBIX pecypcoB Hanbomee 3G heKTUBHBIE U
3HAYMMBIC TP PAdOTE C ONPEICICHHON MaTeMaTHYECKON MOJICIBIO.

YMETh COCTaBJIATH IUIaH pa3spC€HICHUA OMNPEACICHHOI'O Kpyra 3agad, HMCIIOJIb3ysA pa3jIMYHBIC CXCMBI,

peCypCbl NOCTPOCHHA JUarpamMM, MCHTAJIBHBIX KapT, I[MO3BOJAIONIUX TMIPOU3BECTU JIOTUKO -

CTPYKTYPHBIN aHAIU3 33Ja4H;

yYMETh IJIAHUPOBAaTh CBOM 00pa3oBaTelIbHBI MaplIpyT, KOPPEKTUPOBATH U BHOCHUTH
OMNMpCACIICHHBIC HW3MCHCHUSA, KAYCCTBCHHO BJIMAIOINHWEC Ha KOHEYHBIN MMPOAYKT
yueOHOIMO3HABATEIbHON ACSITENbHOCTH;

YMCHHUEC KAa4YCCTBEHHO COOTHOCHTHL CBOH I[CﬁCTBPI?I C MNOpCABKyHIA€MbIM HTOI'OM
y4eOHOIO3HABATEIILHON JICSITEIBHOCTA TIOCPEACTBOM KOHTPOJISI W  TUIAHHUPOBAHUSA
yueOHOro mporecca B COOTBETCTBUM C  H3MEHSIIONIMMUCA CHTYyallUsIMU U
MPUMEHSEMBIMU CpeACTBaMH M (opMaMH OpraHu3alud COTPYJHUYECTBA, a TaKKe
WHIUBUIyaJIbHOU pabOThI Ha YPOKE;

yYMEHHE OTOMpPATh COOTBETCTBYIOILIUE CPEJICTBA peaTU3ali PEIICHUSI MaTeMaTHYEeCKUX
3a1a4, MOJ0MpaTh WHCTPYMEHTHI [JIsl OLEHUBAHUS CBOCW TpaeKTOpHH B paboTe C
MaTEMAaTUYCCKUMU ITOHATHUAMU U MOJCISIMU,

Ho3naeamenvnvie YY/[

YMEHHE ONPEENISITh OCHOBOIIOJIAratollee MOHITHE U TPOU3BOIUTH JIOTUKOCTPYKTYPHBIH
aHajIn3, onpeacjiiaATbh OCHOBHBIC IMPU3HAKH U CBOWCTBA C IMOMOIIIBIKO COOTBCTCTBYIOIINUX
CPEICTB U MHCTPYMEHTOB;

YMCHHUE IIPOBOAWTH Knaccmbnxaumo O0OBEKTOB HA OCHOBE KpUTCPUCB, BBLIACIATH
OCHOBHO€ Ha (1)OH€ BTOPOCTCTICHHBIX TaHHBIX]

YMEHHE MpPOBOJUTH JIOTMYECKOE pacCyKIEHHEe B HalpaBI€HUH OT OOLIUX
3aKOHOMEPHOCTEH N3y4aeMOM 3aJ1a4M J10 YACTHBIX PACCMOTPEHHUN;

YMEHHE CTPOMUTH JIOTUYECKHE PACCY)KIEHUS Ha OCHOBE CHCTEMHBIX CpaBHEHMM
OCHOBHBIX KOMIIOHEHTOB N3y4a€MOI0 MaTEMaTHYECKOI0 pa3eiia Wik MOJIEIHN, OHITHS
WM KJIACCOB, BBIAEIISAS ONPE/IEIIEHHbIE CYIIECTBEHHbIE MPU3HAKU UM KPUTEPUH;
YMEHHME  BBIABIATH, CTPOMTH 3aKOHOMEPHOCTb,  CBSI3HOCTb,  JIOTUYHOCTh
COOTBETCTBYIOLIUX IIETIOUEK pacCyXAEHHUM Mpu paboTe ¢ MaTeMaTHYECKUMH 3a7adyaMH,
YMEThb MOAPOOHO U CXKATO MPEACTABIATH ACTATU3ALUI0 OCHOBHBIX KOMIIOHEHTOB IPHU
JI0Ka3aTeNbCTBE MMOHATHI U COOTHOILIEHUI Ha MAaTEMAaTHUUYECKOM SI3BIKE;

YMCHHUE OpPraHHU30BbIBATH ITOMCK W BBIABJIATH IMPUYMHBI BO3HHUKAIOMIUX IIPOIECCOB,
ABJIEHUH, HanboJiee BEPOSITHBbIE (AKTOPbI, MO KOTOPHIM MaTeMaTH4YECKHE MOJETH U



O00BEKTHl BEOyT ce0sl MO OINpeNeeHHBIM JIOTHYECKUM 3aKOHAM, YMETh IMPHBOIHUTH
IIPUYUHHO-CJICICTBEHHBIN aHAIN3 IIOHATUH, CYKICHUH U MATEMaTUYECKUX 3aKOHOB;

* YMEHHE CTPOUTh MATEeMAaTUYECKYI0 MOJEIb IMpPHU 33JaHHOM YCIOBUH, OOIagaromieit
ONpEACICHHbIMU  XapaKTEpUCTHUKAaMU OOBEKTAa INpU HAIUYUM  OIPENEICHHbIX
KOMIIOHEHTOB ()OPMUPYIOLIETOCS MPEAINOJIaraéMoro NOHATUS WM SIBJICHUS,

* yMEHUE  IIepEeBOJUTH  TEKCTOBYK)  CTPYKTYPHO-CMBICIOBYIO  COCTaBJISIOLLYIO
MaTeMaTHYECKOW 3aJaud Ha S3bIK TPa@UUEecKOro OTOOpaKEHUS - COCTABIICHUS
MaTEMaTHYECKON MOJEIIN, COXPAHAIOIIEH OCHOBHBIE CBOMCTBA U XapaKTEPUCTHUKHY;

* yMEHHE 3aJaBaTh IUIAH PELICHUS MAaTEeMaTU4ECKOM 3aJadd, pealM30BbIBATH AJITOPUTM
JNeMCTBUM Kak IOIIAroBOW HHCTPYKIMH Ul pa3pelleHus y4deOHO-II03HaBaTeIbHOM
3aJa4H;

* yMEHHE CTPOUTH JOKA3aTeJIbCTBO METOLOM OT IIPOTUBHOIO;

* yMeHue paboTath ¢ MNpoOJEMHONW CHUTyalell, OCYIIECTBIATh 00pa3oBaTEIbHBIN
IpoIecC NOCPEICTBOM IOMCKAa METOA0B U CIIOCOOOB pa3pelIeHus 3a1a4u, ONpeaesiTh
IPaHUIIBI CBOET0 00pa30BaTEIbHOIO IPOCTPAHCTBA;

* YMETb OpHUCHTHPOBAaTbCA B TEKCTE, BBIABIATH IJIABHOE YCIOBUE 3alauyd U
yCTaHaBJIMBATh COOTHOLLIEHUE PACCMATPUBAEMbIX O0BEKTOB;

* yYMEHHE IEepeBOAMTb, HHTEPIPETUPOBATh TEKCT B MHbIE (POPMBI IPEICTABICHUS
UHPOpPMALIUK:  CXEMBbl, JUarpaMMbl, TpaQHUuecKkoe TPEACTABICHHUE JIaHHBIX;
Kommynuxamuenwvie YY/[
yMmeHue paborare B KOMaHzae, (OpMHUpOBaHHE HABBIKOB COTPYIHHUYECTBA U y4eOHOTO
B3aMMO/ICHCTBUS B YCIOBUSAX KOMaHIHOW UTPBI WIIM MHOM (POPMBI B3aMMOIEHCTBHS;

* yYMEHHUE DPACIpPEAENATh POJIM U 33Jaud B paMKax 3aHATUS, POPMUPYS TaKKe HABBIKU
OpPraHU3aTOPCKOT0 XapaKTepa;

* yYMEHHE OIICHMBAaThb IPABUJIBHOCTb COOCTBEHHBIX JAECWCTBUN, a TaKXKe IESITEIbHOCTU
JIPYTUX YYaCTHUKOB KOMAaH/IbI;

* KOPpPEKTHO, B paMKax 3aJad KOMMYHUKalluu, GOpMyJIupoOBaTh U OTCTaWBATh B3IJISJIBI,
apryMeHTHpOBaTh J10BOJBI, BBIBOJIbI, a TaKXe BbIIBUIaTh KOHTapryMEHTHI,
HEOOXOJUMBbIE [UIsl BBISIBJICHHS CUTyallUM YCIeXa B pELlIeHUH TOW WM WHOU
MaTeMaTUYECKOH 3a7aun;

* yMeHue II0JIB30BaThCSA MaTE€MaTHYECKUMU TEpMUHAMHU JUISt pelieHus
yueOHOIMO3HABATEIbHBIX 3a/lad, a TaKKe€ CTPOUTb COOTBETCTBYIOIIHE pEUEBbIE
BBICKa3bIBaHUSI HA MAaTEMAaTHYECKOM S3BIKE JUIs BBICTPAMBAaHUS MaTeMaTUYECKOU
MOJIEIIH;

* yMETb CTPOUTb MAaT€MaTU4YECKUE MOJEIM C IMOMOLIBI0  COOTBETCTBYIOIIETO
IPOTrpaMMHOT0 00ecrieueH sl, CEpBUCOB CBOOOIHOTO OTJAJIEHHOIO JIOCTYIIA;

* yMETh TPAMOTHO W YETKO, coriacHo mpasmwiaMm odopmienus KHMM-a OI'D 3aHocuth
MIOJIyYE€HHBIE PE3YJIBTAThI - OTBETHI.

IIpeomemnvie pezynomamol:

* (QopMHpOBaHME HABBIKOB IMOHCKAa MaTeMaTHMYECKOTO0 METO/a, alropuTMa U IOUCKa
peleHus 3aa4n B cTpyKType 3a1ad OI'D;

* (dopMHpOBaHNE HABbIKA PELICHMs ONPEIeICHHBIX TUIIOB 33/1a4 B CTPpYyKType 3a1au OI'3;



yMeHne paboTaTh C TaONHMIIAMHU, CO CXEMaMH, C TEKCTOBBIMU JaHHBIMHU; YMETb
peoOpa30BhIBATh 3HAKU U CUMBOJIBI B JIOKA3aTEJILCTBAX U MPUMEHSIEMBIX METOJAX JUIs
penieHus: o0pa3oBaTeNbHBIX 3a1a4;

YMEHHE TPUBOJAWTH B CHCTEMY, COIIOCTaBIATh, 0000maTh ¥ aHAIU3UPOBATH
WH(OPMAIMOHHBIE KOMIIOHEHTHl MATEMAaTHYECKOTO XapakTepa W YMETh MPUMCHSTH
3aKOHBI U TIpaBUJIa JIs PEIICHHUs] KOHKPETHBIX 3a]1a4;

YMEHHE BBIACIATH TJIABHYIO U M30BITOYHYIO MH(POPMAIUIO, TPOU3BOJUTH CMBICIIOBOE
CXKaTUE MaTeMaTHYeCKUX (HaKTOB, COBOKYITHOCTH METOJIOB M  CIIOCOOOB PEIICHHS;
YMETh MPEJCTABIATh B CIIOBECHOH (opMe, MCIOJb3ysS CXEMbI U Pa3JIMYHbIC TAOJHIIBI,
rpaduKu U quarpamMmbl, KapThl MOHATUH U KJIACTEPHI, OCHOBHBIC UJICU U IIAH PEUICHUS
TOW WJIM MHOU MaTeMaTUYECKOH 3aauu.

Tpebosanus Kk ypoeHO NOO20MOBKU YUAUUXCSL

HarypaabHblie ynciia. J[poou. PannonanabHbie yncia BuinyckHuk

Hayyumcs.

YpaBHeHust

MOHMMATh OCOOEHHOCTH JIECATUYHON CUCTEMBI CUUCIICHMUS;

OIEPUPOBATH MTOHATUAMH, CBSI3aHHBIMU C JICJIMMOCTBIO HATYPAJIbHBIX YHCEIL;

BbIp@)XaTh YHMCJIAa B SKBUBAIECHTHBIX (hopMax, BbIOMpas Haubojee HOIXOASILIYIO B
3aBHCHUMOCTH OT KOHKPETHOHN CUTYyallUH;

CPaBHUBATH U YIOPSAI0YMBATH PALlMOHAIBHBIC YUCIIA;

BBIIIOJIHATH BBIYMCIICHUS C PAlMOHAIBHBIMM YMCJIaMH, COYETasi YCTHHIE U MMCbMEHHBIE
IIPUEMBI BBIYUCIICHUH, IPUMEHEHUE KaIbKYJISITOPA;

UCIIOJIB30BaTh IIOHSATHS M YMEHUs, CBS3aHHBIE C MPOIOPLMOHAIBHOCTBIO BEJIIMYMUH,
IPOLICHTAMHM, B XOJE pELICHUs MaTeMaTHYeCKUX 3aJad M 3a4ad U3 CMEXKHBIX
IIPEIMETOB, BBIIIOJIHATH HECIOXKHBIE IPAKTUYECKUE pacdEThl. JleiicTBUTEJbHBIC YHC/IA
Buinycknuk nayuumces:

MCIIOJIb30BaTh HavyajabHbIE IIPEACTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX YHCET;
ONCpHUpOBATH IMOHATHUEM KBAJAPATHOIO KOpPHA, IMPUMCHATH €ro B BBIYHUCIICHHUAX.
AuredpanyecKkue BbIPaKeHUs Boiny cKHUKHAYYUmcs:

ONEpPUPOBATH MOHATUSAMH «TOXJIECTBOY», «TOXIECTBEHHOE MpeoOpa3oBaHHE», pellaTh
3aJauu, cojieprkaiire OyKBeHHbIE JaHHbIe; paboTaTh ¢ GopMysiaMu;

BBIMOJIHATh  [IpeoOpa3oBaHus BBIPQXKECHUM, COIEpXKAIUUX CTENEHU c
LIEJIBIMU TIOKA3aTENIIMUA U KBaJPATHBIE KOPHU;

BBIIIOJIHATE TOXJICCTBCHHBIC HpCO6p330BaHI/I$I panuoOHaJIbHBIX BI)Ipa)KeHI/Iﬁ Ha OCHOBE
MpaBWJI ICUCTBUHN HAJ MHOTOUYJIEHAMH U alreOpanvdecKuMu Jpo0sMu;

BBITIOJIHATD PAa3JIOKCHHUE MHOTOYJICHOB HA MHOKHUTCIINU.

Buvinycknux nayuumcs.

pelaTe OCHOBHBIE BHJIbl PallMOHAIbHBIX YPABHEHMM C OJIHOM NEPEMEHHOM, CHCTEMBI
JIBYX YpaBHEHUI ¢ ABYMS IEPEMEHHBIMU;

NOHUMAaTh ypaBHEHHME KaK BaXHEUIIYI0 MaTeMaTHYECKyI0 MOJENb Ui ONUCAHHS U
U3y4eHUS Pa3zHoOO0pa3HBIX peaJIbHBIX CUTyallud,  peuiarb

TEKCTOBbIE  33Ja4yM alredpanyecKuM METOJI0M;



MNPUMCHATH rpa(bnquKHe NpCACTaBICHUA JJIA HUCCIICO0BAaHUA
YPaBHEHUH, MCCIEIOBAaHUSA U PELICHUS CUCTEM YPaBHEHHUM C JIBYMs IEPEMEHHBIMU.
HepaBencrBa

Buinycknux nayuumcs.:

IIOHMMATh W IPUMEHATh TEPMHUHOJIOTMI0 U CHMBOJIMKY, CBS3aHHBIE C OTHOLIEHUEM
HEPABEHCTBA, CBOMCTBA YNCIIOBBIX HEPABCHCTB;

pelmiars JIMHEMHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM M HUX CHUCTEMBI, pellaTh
KBaJpaTHbIC HEPABEHCTBA C ONOpOH Ha rpaduyeckue mnpeacraBieHus. OCHOBHbIE
noHsiTusA. YucsaoBbie QyHKIUN

Buinyckuux nayuumes:

IOHUMATh u UCIIOJIb30BaTh (YHKIIMOHAIBHBIC  TIOHSTHS u SI3BIK
(TepMHHBI, CHMBOJIMYECKHE 0003HAUYCHHUS ),

CTpOUTh TpapuKH dJICMEHTAPHBIX (DYHKIUI;, HCCIEAOBaTh CBONCTBA YHCIOBBIX
(GYHKIMH HA OCHOBE M3YYCHUS MMOBEICHUS UX Tpa(uKoB;

MOHUMATh (PYHKIMIO KaK BAaXHEHIIYI0O MAaTeMaTHYEeCKYI0 MOJENb Ui ONMUCAHHS
MIPOIIECCOB U SIBJICHUN OKPYKAIOIIEr0 MHPA, MPUMEHAITh (PYHKIIMOHAIBHBIN SI3BIK IS
ONHUCAHWsI M UCCICIOBAHMS 3aBHCUMOCTEH MeEXay (QHU3MUECKUMH BEITUYMHAMH.
OnucarejbHasA CTATUCTHKA

Buinycknux nayyumcs: © HCIOIB30BaTh HpOCTCﬁHIPI@ CITIOCOOBI MNpeaACTaBJICHUA U

aHaJIn3a CTaTUCTHYCCKUX JaHHBIX.

Cay4aiinble cOOBITHSI U BEPOATHOCTD

BbInyCKHUKHAYYHTCS

HaXOAUTBOTHOCUTCIIbHYIO YaCTOTY U BEPOATHOCTDH CHy‘l&ﬁHOFO COOBITHSL.

KomOunaropuka

BoinyckHMK HayyuTcsl pemiarb KOMOMHATOpHBbIE 3aJaud Ha HaXOXKJIEHUE Yucia
00bekTOB Wi kKoMOuHanmii. Harjisianasi reomeTpusi BolnycKHUK HAYYuUmcsi.

Ppacrio3HaBaTh Ha YCPTCIKaAX, pUCYHKAX, MOACIIIAX W B OKPYXKAIOIICM MHUPC IIOCKHUE U
IPOCTPAHCTBEHHbIE TEOMETPUUECKHE (PUTYPHI;

pacno3HaBaTh pa3BEPTKU Kyba, NPSMOYTOIBHOTO MapajuieNenunena, TpaBHIbHOMN
NHpaMUIb, HWTMHIPA U KOHYCA;

CTPOUTH Pa3BEPTKH KyOa U MPSMOYTOIBHOTO TTapajuIe/IeHITeaa;

OTIPEIeTIATh 0 JTMHEHHBIM pa3MepaM pa3BEPTKH (UTypHl JTHMHEHHBIE pa3Mephl CaMoi
¢burypsl u Ha0060poT;

BBIYUCIIATH 00BEM MMPAMOYTOJIBHOI'O ITapaJuICJICIuIicaa.



I'eomeTpuuyeckue pUrypbl BoinyckHuk

HAay4YumcA.

Koopaunarsi

MOJIb30BATHCA SI3bIKOM T'€OMETPHUU ISl OMUCAHUS MPEAMETOB OKPYKAIOIIET0 MUpa U UX
B3alMHOI'0 PACIIONIOKEHMS;

pacro3HaBaTh U M300paKaTh HA YEPTEkKaX U PUCYHKAX TeOMETpHYeCKHe (UTYPBI U UX
KOH(HUTypaInu;

HAXOJUTh 3HAUEHUS JJIUH JIMHEHHBIX 3JIEMEHTOB (DUTYp M HUX OTHOIICHHUS, TPAAYCHYIO
Mepy yrioB oT 0° mo 180°, mpuMeHss onpeaesieHns, CBOWCTBA U MPU3HAKU (DUTYDp U UX
DIIEMEHTOB, OTHOWIEHUS ¢Guryp (paBeHCTBO, TOAO0OHE, CHUMMETPUH, IIOBOPOT,
napaJuleNIbHBIN epeHoc);

ONEpUPOBATH C HAYAIBHBIMH MOHATUSIMH TPUTOHOMETPHUHM U BBIMOJHATH 3JIEMEHTapHbIC
orepanuu HaJl QyHKIUSIMH YTIIOB;

pemiaTh 3ajauyd Ha JI0Ka3aTelbCTBO, OIMHUpPasCh Ha H3y4yeHHBIE CBOiicTBa (uryp u
OTHOILIEHUN MEXy HUMH U IIPUMEHSISI H3YY€HHBIE METO/IbI JOKA3aTEIbCTB;

peliaTth HECJOXHbIe 33Jauyd Ha [IOCTPOCHHE, TPUMEHSS OCHOBHBIE AITOPUTMBI
MOCTPOCHHUS C TOMOIIBIO [IUPKYIIS U TUHEHKHY;

pemath OpocTeilnMe IUIAaHMMETpUYECKHWe 3afaud B mOpocTpaHcTBe. MH3mepenue
reoMeTpruYecKMX BeJUYHH BoinycKHUK HAYYUmcsi:

UCIIOJIb30BaTh CBOWMCTBA M3MEPEHHUs JJIMH, IO M YIJIOB NP PELIEHUU 3a/1ay Ha
HaXO0X/IEHUE JUIMHBI OTPE3Ka, JJIMHBI OKPYXHOCTH, JJIMHBI TyTH OKPYKHOCTH, TpajlyCHON
MEpHI yIIa;

BBIUMCIIATh  IUIOWAAM  TPEYTOJbHUKOB, IPSIMOYTOJIBHUKOB, IapajlleorpaMMOB,
Tpaneuui, KpyroB ¥ CEKTOPOB;

BBIUNCIIATH JUIMHY OKPY>KHOCTH, [UIMHY 1YTH OKPYXHOCTH;

BBIYUCIIATH JJIMHBI JIMHEHHBIX 3JIEMEHTOB (PUIYp M MX YIJIbl, UCIOIb3Ys (OPMYJIbl JJIUHBI
OKPYKHOCTH U JUTMHBI AYTH OKPYXHOCTHU, GOpMYJIbI IIoMaAen puryp;

pelath 3a7ayd Ha JI0Ka3aTeIbCTBO C MCIIOJIB30BaHUEM (POPMYI JUIMHBI OKPY)KHOCTU U
JUIMHBI IYTU OKPY>KHOCTH, (popMy rutomaaeit puryp;

pemarh MpakTUYeCKUe 3a7aud, CBSA3AHHBIE C HAXOXKJIEHHEM T'€OMETPUYECKUX BEJIIMYUH
(ucronb3ys MPU HEOOXOAMMOCTH CIIPABOYHUKU U TEXHUYECKHE CPE/ICTBA).

Buinycknux nayuumcs.

BBIYHCIIATH JUIMHY OTpe3Ka IO KOOPJAWHATaM €ro KOHIIOB; BBIYUCIISATH KOOPJMHATHI
CepeIUHBl OTPE3Ka;

HCIIOJBb30BaTh KOOp)II/IHaTHHﬁ METOJ JISI U3YUCHUA CBOICTB MMPAMBIX U OKp}I)KHOCTeI\/'I.



Conep:kanue Kypca

«IIpaKkTHKO-OpMeHTHPOBaHHbIE 3aaHus» OTpabdoTka 3agau Ne 1-5 KM OI'D.

TabnmuuHoe M rpaduyeckoe NpeACTaBICHUE MAHHBIX, IJIAH U CXEMa, M3BJICUCHHUE HYKHOH
uHpopmanuu. VI3MEHUMBOCTH Tpu H3MepeHHsX. Pemaromme npaBwia. 3aKOHOMEPHOCTH B
M3MEHYMBBIX BEIMUYMHAX. BblunMcnenus u npeoOpa3oBaHue BennuuH. MccnemoBaHue NpocTedimx
MaTE€MaTHYECKUX MOJEICH.

«BbrunciieHus1 1 npeodpazoBanus». Otpadotka 3amad Ne 6 KUM OI'D.

Heiicmeun ¢ namypanvHoiMu yucaIamu

CnoxxeHue W BBIUMTAHUE, KOMIIOHEHTBHI CJIOXEHHS M BBIYUTAHUS, CBSI3b MEXAY HUMH,
HAXO0XJCHUE CyMMbl U Pa3HOCTH, M3MEHEHHE CyMMBbl U PAa3HOCTU MPH HU3MEHEHHH KOMIIOHEHTOB
CIIOKCHHSI U BEIYUTAHUS.

YMHOKEHUE U JIeJIeHHEe, KOMIOHEHThl YMHOKEHUS U JIeTICHUS, CBSI3b MEX/Iy HUMU, YMHOKCHHE
U CIIO)KEHUE B CTOJIOUK, JAETICHUE YTOJIKOM, MMPOBEPKA PE3ysIbTaTa ¢ MOMOUIBIO IPUKUAIKU U 00paTHOTO
JICACTBUA.

Yucnosvie sviparxcenus

UmncnoBoe BEIpaKEHUE U €r0 3HAUYEHHE, IOPSI0K BBIITOJIHEHHS ICHCTBUH.

/lpoou. ObvikHoBeHHbBIE OpOdU

Honst, yactb, apoOHOE Yrcio, Apodb. J[poOHOE YnciIo Kak pe3ynbTar aeicHus. [IpaBuibHbIC 1
HeTpaBUJIbHBIE APOOH, CMEIIaHHas IpoOb (CMEIIaHHOE YHCIIO).

3anmuch HATYypaJlbHOTO 4YHCIa B BHJIE JAPOOM C 3aJaHHBIM 3HAMEHaTeJeM, IpeoOpa3oBaHHE
CMEIIIaHHOM IpoOH B HEMPaBUIBHYIO P00 U HA0OOPOT.

[TpuBenenue apobeii k 00memMy 3HaMmeHaTeno. CpaBHeHHE OOBIKHOBEHHBIX JIPOOEH.

CroxeHue W BBIYMTAHHWE OOBIKHOBEHHBIX ApOOEH. YMHOXKEHUE M JieJIeHHE OOBIKHOBEHHBIX
Ipooeii.

ApudmeTrnueckue JeMCTBHUS CO CMEIIaHHBIMU JIPOOSMHU.

Apudmerndeckre IeHCTBUS C IPOOHBIMU YHCIAMHU.

Cnocobvl payuonanuzayuu 8bIYUCIEHUL U UX NPUMEHeHUe NPU 8bINOIHEHUU OelCmEUI.

Jecamuunvie opoou

[IpeoOpa3zoBanue necATUYHBIX IpoOeil B OOBIKHOBEHHBbIC. CpaBHEHHME IECATUYHBIX IPOOEH.
CrnoxeHue M BBIUMTaHME AECATUYHBIX ApoOeil. OKpyrieHue AECATUYHBIX ApoOeil. YMHOXeHue u
JeNIeHUe JIeCATUYHBIX Jpobel. [Ipeobpazosanue 006bikHOGeHHbIX Opobel 6 Oecamuunvlie OpoOU.
Koneunvie u 6eckoneunvie decsimuunvie Opoou.

Yucna. Payuonanvusle uucna

MHoOXecTBO panuoHaNbHBIX uuced. CpaBHEHHME palMOHANbHBIX uwucenl. JlelcTBus ¢
panMoHaIbHBIMU YUCIaMU. [Ipedcmasnenue payuoraibHo20 Yucia 0ecimuiHol 0poosio.

/Jlpoono-payuonansvhbie gvipasrcenus

[TpeoGpa3oBanue IpOOHO-TMHEHHBIX  BBIPAKEHUH: CIOXKEHHE,  YMHOXXEHHE,
nenenue. Areeopauveckas opodow. Coxpawenue ancedpauyeckux opodei. [Ipusedenue aneebpauiecxkux

Opobetl k 00wemy sHamernamento. [elicmaus ¢ aneebpauyeckumu OpoosImMu. CloxiceHue, gbluumanie,
VMHOICEHUE, OelleHUe, 86036e0CHUE 8 CIENEHb.

«/leficTBuTeNbHBIE YHCcaa». OTpaboTka 3anau Ne 7 KM OI'D.



Payuonanvnsie wucna

N300paxeHne yucel Ha YUCIOBOH (KoopanHaTHOW) psimoit. CpaBHeHHE yrcen. Moayb
YHCIa, TEOMETPpUUYECKasi MHTEPIPETans MOy yucia. JIeficTBUS ¢ MOI0KUTEILHBIMU 1
OTPULIATEILHBIMU YK CJIaMU. MHOXECTBO 1IEJIBIX YHCETI.

Koopounama mouxu

OCHOBHBIC TIOHATHUS, KOOPOUHAMHLIL V4, paccmosuue mexcoy moukamu. Koopounamor
MOUKU.

Hppayuonanvhule uucna

[lonsiTie  WppanMOHANBHOTO  yHMcia. Pacno3HaBaHuWe  HUPPAIMOHANBHBIX  YHCET.

Mnooicecmeo OeticmeumenbHblx YUCeil.

«IIpeodpa3oBaHue ajiredpandecKux Bbipaxenunii». Orpadorka 3agau Ne 8 KUM OI'D

Hppayuonanvnule uucna

IlonsiTne wuppaunuoHanbHOro uucia. Pacrno3HaBaHue uppanMOHaNbHBIX uHcel. [Ipumepsl
J0Ka3aTeNbCcTB B anredpe. [eticmgus ¢ uppayuoOHANbHbIMU YUCIAMU: YMHOdMCEHUe, OelleHue,
8036e0eHuUe 8 CIeneHb.

MHnoocecmso OelicmeumenbHbIX Yuce.

«YpaBHeHus U HepaBeHCTBa». OTpadoTka 3agad Ne 9 KM OI'D.

Pagencmea

Uucnosoe paBeHcTBO. CBONCTBA YHUCIOBBIX PAaBEHCTB. PaBEHCTBO ¢ MEpPEMEHHOM.

Ypaeunenusn

[TonsiTue ypaBHEHUs U KOpHS ypaBHEHUs. [Ipedcmasnenue o pasHocuibHOCMU YPAGHEHUIL.
Obaacmwb onpedenenus ypasreHus (001acms 00NYCMUMbIX 3HAYEHUL NePeMeHHOLL).

Jluneiinoe ypagnenue u e2o Kopnu

Pemienne nuHelWHbIX ypaBHEHUW. Jluneunoe ypaenenue ¢ napamempom. Konuwecmeo xopmeii
JIUHENH020 ypasHeHus. Pewenue nuneinsix ypagHeHuu ¢ napamempom.

Keaopammnoe ypasnenue u e2o kopnu

KBanparusle ypaBHeHus. HemonHble KBagpaTHble ypaBHEHHS. J[MCKpUMHHAHT KBaJpaTHOTO
ypaBHeHus. Popmyrna KOpHEH KBaJpaTHOro ypaBHeHMs. Teopema Buema. Teopema, obpamnas
meopeme Buema. PenieHne KBaJpaTHBIX ypaBHEHUH: HCIOJIb30BaHUE (OPMYJIbI JJS HAXOXACHUS
KOpHEH, epaguueckuti memoO peuwieHus, pasnodceHue Ha MHOdCUmeny, noobop KopHeu ¢
ucnonv3osanuem meopemvl Buema. Konuuecmeo Kopuetl K86a0pamuo2o ypasHeHus 8 3a8UCUMOCTU OM
e2o ouckpumunanma. bukeadpammuvie ypasnenus. Ypasnenus, ceooumvie K TUHEUHLIM U K8AOPAMHBIM.
Keaopammnuie ypasnenus ¢ napamempom.

/lpoono-payuonanvhsle ypagHenus

Pemienne mnpocTedmmx ApoOHO-TMHEHHBIX YpaBHEHUU. Peuienue OpoOHO-pAyUOHATIbHBIX
VPABHEHUII.

Memoowl pewenusi ypagneHutl: mMemooObl PABHOCUNILHLIX NPeodPA308aHULl, MemoO 3aMeHbl

nepemeHHoU, epaguueckuti memoo. Hcnonvsosanue ceolcma gbyHK7uzZ npu peweHuu YpaeHeHull.

Xn
Ipocmetiwue uppayuonansusie ypasuenus suda fx( ) = a, fx( ) = gx( ) . Vpasuenus suoa ~ =a

.YpaeHeHu}z 6 Yyenvlx Huciax.

«BeposiTHOCTB coObITHII» OTpaboTka 3amay Ne 10 KUM OI'D.
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Cryuaiinvie coovimus

Cny4aifHple OMBITHI  (PKCIIEPUMEHTBI), JJEMEHTapHBbIC CIIydailHble COOBITHSA (HMCXOJIBI).
BepositHocTi  aneMeHTapHBIX — coObITHA.  CoObITHS B CIIydyallHBIX  OKCHEPUMEHTAaX H
ONaronpusATCTBYIONINE D3JIEMEHTapHbIC COOBITHS. BeposSTHOCTH clydallHbIX COOBITHHA. ONBITHI C
PaBHOBO3MOXKHBIMHU ~ DJIEMEHTapHBIMH  COOBITUAMU. Kitaccuyeckue BEpPOSATHOCTHBIE ONBITHI  C
HCIOJIb30BAaHUEM MOHET, KyOHKOB.

«@ynkuum u rpapukm». Otpadorka 3amad Ne 11 KUM OI'D.

Dyukyuu llonamue ¢pynkyuu

JlexkapToBbl KOOpAMHATHI Ha II0ckocTu. DopMuUpOBaHUE MPEACTABICHUI O MeTanpeaMETHOM
MOHATHH «KOOpAUHATHD. CrocoObl 3amaHusl QYHKIMNA: aHATUTUYECKUH, rpauueckuii, TaOIMYHBIH.
I'paduk dynkuuu. Ilpumepbr (yHKIMIA, TOTy4aeMbIX B MPOILECCE HCCICIOBAHUS PaA3ITUIHBIX
peaNIbHBIX MPOILIECCOB U pellleHus 3a/1ad. 3HaueHue QpyHkuuu B Touke. CBoicTBa (QyHKIUN: 001IaCTh
orpezeneHus, MHO>KECTBO 3HAYEHUH, HYJIH, MIPOMEXYTKH 3HAKOIOCTOSIHCTBA,
YemHOCMb/HeuemHoCmb, TIPOMEXKYTKHA BO3pacTaHWs M YyObIBaHWs, HawOoOJbIIee W HaMMEHBIIEEe
3Ha4yeHus. MccnenoBanue QyHKIUH 110 €€ TpaduKy.

Juneinan pynkyusn

CpoiictBa u Tpaduk auHEHHONH (QyHKIMH. YTIIOBOH KO3(pGUIMEHT mNpsMoil. Pacmonoxenue
rpaduka JUHEHHON (QYHKUIMU B 3aBHCHUMOCTH OT €€ yIJOBOro KOd(QUIMEeHTa U CBOOOJHOIO 4JIeHA.
Haxooicoenue koagppuyuenmos nunetino yHkyuu no 3a0auHbIM YCI0BUSM: NPOXOAHCOCHUE NPIMOLL
yepez 06e MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXONHCOEHUe NPAMOU uepe3 OAHHYI0 MOUYK) U
napanieibHol OaHHOU NPSAMOLL.

Keaopamuunaa gpynxyusn

CpoiictBa u rpaduk kBagparnyHou (yHkumm (mapabomna). [locmpoenue epaguka
K8AOpamu4HoU QyHKYuu no moukam

Oopamnasn nponopyUOHAILHOCHb

k.. k
X %

CaoiicTBa QyHKIIUY Y= . 'nnepbomna.
«IlocsienoBaresbHOCTH U nporpeccum» Otpadotka 3agau Ne 12 KM OI'D. (1 gac).

Ilocnedosamenvnocmu u npozpeccuu

YucnoBas mocienoBaTenbHOCTh. [IprMephl YHCIIOBBIX TOCTen0oBaTeNbHOCTEH. beckoHeuHbie
Mocle0oBaTeIbHOCTUH. ApudmeTnueckas Mporpeccus U ee CBOMCTBa. ['eomeTrpuyeckas mporpeccus.
Dopmyna obwe2o yneHa u cymmol N NEPEbIX YNEHO8 apUuhMemudeckoll U 2eoMempuyecKol npocpeccuil

«UmucnoBble u OykBeHHbIE BbIpakeHus». OtpaboTka 3amau Ne 13 KM OI'D.

Yucnosvie u OyKeeHHbIE GbIPAIICEHUSA

Beipaxkenne ¢ nepeMeHHOM. 3HaueHHMe BbIpaxkeHMs. [lopcraHOBKa BBIpaXKEHMH BMECTO
MEPEMEHHBIX.

Ilenvie evipasrcenusn

CreneHb c HaTypaJbHbIM IIOKa3zaTeleM U ee cBoiicTBa. [IpeoOpa3oBaHus BbIpaKEHUM,
CoJIeprKalliX CTENEeHH C HaTypaJIbHbIM IOKa3aTeleM.

OpnHoweH, MHOrouwieH. JIefcTBYUS ¢ OAHOWIEHAMU U MHOTOUYIEHAMHU (CIOXKEHHE, BHIUYUTAHUE,
yMHOKeHHue). DopMyIlibl COKpAIIEHHOTO YMHOXEHHS: Pa3sHOCTh KBaJApaTOB, KBaApaT CyMMbI U
pasHocTH. Pa3znokeHne MHOrowieHa Ha MHOXXMTENH: BbIHECEHHE OOIIEero MHOXHTENS 3a CKOOKH,
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IpYyNIIUPOBKA, IPUMEHEHUE (POPMYII COKPAIIEHHOTO0 YMHOXKEHUs. KBaipaTHBIN TpexdsieH, pa3ioKeHne
KBaJpaTHOIO TpeX4eHa Ha MHOKHUTEIIN.

«IIpakTuyeckue pacuersl mo popmyaam» OtpadoTka 3anayu Ne 14 KUM OI'D

Bripaxkxenne ¢ nepemeHHOM. 3HaueHuUe BbIpakeHusa. [loacraHoBKa BbIpaKEHU BMECTO
MePEMEHHBIX.

Lenvie evipasricenusn

CreneHp C HaTypaJbHBIM IIOKa3zaTeleM U ee cBoicTBa. [IpeoOpa3oBaHus BbIpaKEHUH,
COJIEpIKAIlMX CTETNIEHU C HAaTYpaJIbHbIM [TOKA3aTEJIEM.

OnHousieH, MHOTOWIEH. [[eficTBUs ¢ OJHOWIEHAMH W MHOTOWIEHAaMHU (CI0KEHUE, BHIYMTAHUE,
yMHOKeHHE). DOpMYIIbl COKPAILIEHHOTO YMHOXEHUS.

«Cucrembl HepaBeHcTB». OTpadoTka 3a1a4 Ne 15 KM OI'D.

Cucmemut nepagencme

Cuctembl HEpPaBEHCTB C OJHOM mepeMeHHOW. PelleHue cucreM HEPaBEeHCTB C OJHOM
MEPEMEHHON: JIMHEWHBIX, KgaopamHuulx. VI300paxeHue peieHrus CUCTEMbl HEPABEHCTB Ha YUCIOBOU
MpsIMOM. 3aMKCh PELIEHUsI CUCTEMbI HEPABEHCTB.

«I'eomerpuueckne Gpurypsl. Yriabm». Otpadorka 3anad Ne 16 KUM OI'D. Beauuunni

Bemnuuna yrna. ['pagycHas mepa yria.

Tpeyzonvnuk

CpoiicTBa paBHOOEIPEHHOr0 TpeyroibHUKA. BHemHuit yrona tpeyroiapHuka. Cymma Yrios
TPEyroJIbHUKa

«I'eomerpuueckue ¢purypsl. Jaunbn. Otpadotka 3agay Ne 17 KUM OI'D

Duzypui 6 ceomempuu u 6 OKpyHcarouwem mupe

['eomeTrpuueckass ¢urypa. BHyTpeHHss, BHeumHss obmactu Qurypsl, rpanuna. Jluaum u
obJyacTu Ha MIIOCKOCTH. Brinykias u HeBwimykias purypsl. [Inockast u Herockast urypsl. [lonsrue
BennuuHbl. [[nuHa. M3mepenue qnnbl. EqMHUIB H3MepeHus JJIMHbBI

Brinenenue cBoiicTB 00bekTOB. DopMHUpOBaHHE MPEICTABICHUI O METalpPEIMETHOM MOHSATUN
«purypa». Touka, OTpe3oK, mHpsimMas, Jy4, JIOMaHas, IJOCKOCTb, Yroj, OHCCEKTpHca yrjia Hu ee
CBOMCTBA, BUJIbI YIJIOB, MHOI'OYTOJIbHUKH, OKPY>KHOCTb U KPYT.

OceBast cummMmerpusi reomerpuueckux Quryp. lleHTpanpHas cUMMETpUs TEOMETPHUUYECKUX

¢buryp.

«ILmomaas MHOTOyroabHuKa». Otpadotka 3ama4d Ne 18 KUM OI'D Hzmepenus

U 8bINUCTCHUA

[Mnomanu. dopmynbl MmiIom@aau TPEYroyibHUKA, MapajuleiorpaMMa U €ro YacTHBIX BHUJIOB,
Tpanenuu, ¢dopmyna ['epona, dhopmysa MmIomIaan BBITYKIOTO YETHIPEXYTOIbHUKA, (HOPMYIBI JUTHHBI
OKPY>KHOCTH | TUTOIIAJN Kpyra

«H3mepenus u BbruucaeHus». Orpadorka 3agau Ne 19 KM OI'D.
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Hzmepenus u gpluucnenus

[Tnomanu. dopmynbl MmIomAaAN TPEYrojibHUKA, MapajjieiorpaMmMa U €ro 4YacTHBIX BHJIOB,
Tpamnenuu, (GopMmyna IUIOMAAN BBITYKJIOTO YETHIPEXYrOJbHHUKA, (POPMYINbI JIUHBI OKPY)KHOCTH W
iouiaay kpyra. [lnomans npaBUIbHOr0 MHOIOYTOJIbHUKA.

Teopema Iludaropa. TpuronomeTpuyeckue COOTHOLICHUS B MPSMOYTOJIBHOM TPEYTOJIbHHKE.
Tpuronomerpuyeckue GyHKIHUHU yria.

«Teoperuueckne acnekTbl». OTpadoTka 3amad Ne 20 KUM OI'D.
Teoperuueckre acreKThl, TEOPEMBbI, aKCHOMBI, OIpeIeIeHUs, (POPMYIIBI, TEMMBI.
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KanennapHo-temaTn4ieckoe NJIaHMPOBAHHNE

Ne Tema 3aHATHSA Koanu.| OcHoBHBIE BHABI AeATEIHLHOCTH Jara
n/m | (Ne3aganusa B KUM) 4acoB y4yaumxcs NpoBeJeHus
1 BLIUMCJIeHUS U 1 Bremonustor apudmeTnueckue aeicTBUs
npeoGpa3oBanus (6 C palMOHALHBIMY YUCIIAMH, BBIU‘-II/ICJISIIOT
sananme KAM) 3HAYCHUS ‘-II/ICJIOBBI)\(' BBIPAXCHHUH,
MEPEXOIAT OT OJHOM POPMBI 3aMKCH
4HCJIA K Ipyron

2 JlelicTBUTEIbHBIE Yncaa | 1 N300paxaroT ynciaa TOYKaMu Ha
(7) KOOPJAMHATHOW MPSAMO#, CPAaBHUBAIOT

JIENCTBUTENIbHEIE YHCIIA, BEITOIHIIOT
BBIYHMCIICHHS M TIPE0Opa30BaHus,
BBIMIOJHSIOT IPUKHUJIKY pe3yabTaTa
BBIYMCIICHHI.

3 Hpeoﬁpagogaﬂnﬂ 1 BEIMOTHAIOT BEIYHUCIICHHUS U
aJredpanyecKux npeoOpa3oBaHus apI/I(bMeTI/ILIevCKI/IX
BLIpaskenHii (8) BBIPOKCHHH, IPUMEHSIFOT CBOMCTBA )

apru(pMETHYECKUX KBaJAPATHBIX KOpHEH
JUISL Ipeo0pa3oBaHus BhIpAXKCHUI

4 YpaBHeHI/ISI u 1 Pemaror nuHeliHbIe U KBaJpaTHBIE

HepaBeHcTBa (9) YpaBHEHHUS C OJTHOM ?epeMeHHon,v
HEPaBEHCTBA C OJTHOM MEPEMEHHOMN U UX
CHCTEMBI

5 (I)yHKHI/II/I u Fpa(l)l/IKl/I 1 CtposiT ¥ UuTarOT TpadUKu pa3IMIHBINA

(11) (GyHKIUMH, yuTatoT rpaduky QyHKIUH,
OITMCHIBAIOT C TIOMOIIBIO (PYHKITHIA
pa3TUYHBIC 3aBUCUMOCTH MEXKTY
BEeITMYMHAMHU, UHTEPIIPETUPYIOT TpaduKu
3aBUCHUMOCTEH

6 YucioBbIe U 1 BrimonustoT npeoOpa3oBaHus
OYKBEHHbIE BHIPAKEHHSI anredpanvdeckux BhHIPAKEHUN, HAXOIAT
(13) 3HaueHUs! OYKBEHHBIX BBIPAKEHUH,

OCYIIECTBIISII HEOOXOTUMBIE
IMOJICTAHOBKH

7 IpakTuyeckue 1 OcCymecTBIAIOT pacyeTsl 0 Gpopmyiiam,
pacuersl 10 gopmy.1am BBIPAXKAIOT 3aBUCUMOCTH MEXTY
( 1 4) BEJIMYMHAMH, BBIYHUCIISIOT 3HAYCHHUS

YHCJIOBBIX BBIpa)KCHI/Iﬁ
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IIpakTuko-
OpHEHTHPOBAHHBIE
3ampanus (1-5)

BEIMOTHAIOT BEIYUCIICHUS U
peoOpa3oBaHusl, OCYIIECTBISIOT
NPaKTUYECKUE PACUYCTHI, CTPOAT U
UCCIIIYIOT MaTeMaTHYECKHE MO/JIEIIH,
UCIIOJIB3YIOT MPUOOPETCHHBIC 3HAHUS U
YMEHUS B PAKTHYECKOM JeSITEIbHOCTH

¢ HpaKTl/IKO- BEBITOIHSAIOT BEIUMCIICHUS U
OpHEHTHPOBAHHbIE peoOpa3oBaHUs, OCYIIECTBISIOT
samamus (1-5) MPAKTUYECKUE PACUETHI, CTPOSIT U

HCCIEAYIOT MaTeMaTUYECKUE MOJICIIH,
KCIIONB3YIOT TPUOOPETEHHBIC 3HAHUS U
YMEHUS B MPAKTUUECKOU JIEeATETbHOCTH
pemaroT MIaHUMETPUYECKUE 3a/1a4u Ha
HAXO0K/IEHNE T€OMETPUUYCCKUX BEITUUHH
(yrioe)

10 I'eomeTpuyeckue Brmmonnser neiicTBus ¢

¢urypst. Yrsi (16) r€OMETPUUYECKUMH (PUTYpaMH, PEIIAIOT
IJTAHUMETPUYECKHUE 3a]]a4H Ha
JAauner (17) HAXO0K/JIEHNE T€OMETPUUYCCKUX BEITUUYHH
(yrmoB)
11 BepOﬂTHOCT], COOBITHI Haxomsar BEPOATHOCTh CIIy4ailHbIX
(10) COOBITHH B MPOCTEHUIIMX pacueTax

12 Iiomansn Pacnio3Harot reomerpuueckue GUrypsl

MHOroyrojibHuka (18) Ha IJIOCKOCTH, PEIIatoT
IUTAHUMETPUYECKHE 3a/1a4M Ha
HAaXO0KJIEHUE T€OMETPUUYECKUX BEIUUYHH
(Tmormazeit), OCyecTBISAIOT PacueThl MO
bopmynam

13 I/I3Mepe]-[]/[ﬂ u OrnpeaensoT KOOpAUHATHI TOYKU
Bbruncienns (19) IJIOCKOCTH, MIPOBOJST OIEpaIiiy Haj

BEKTOPAMHU, BBIUUCIISIIOT AJTUHY U
KOOpJIUHATHI BEKTOPA,
14 CucreMpbl HEPABEHCTB Pemaror ypaBHeHUs, HEpABEHCTBA U MX

(15)

CHUCTEMBI,
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15 MocaenoBareabHoctTu u | 1 Pacrnio3Harot apu)METHUECKUE U
nporpeccun (12) reOMETPUYECKUE TPOTPECCHH, PEIIAIOT
3a/1a4u ¢ IpUMeHEeHneM (HOpMYJIIbI
O6HI€FO YiI€Ha U CYMMBI HECKOJIBKHUX
YJICHOB ITIPOrpeCcCuu
16 Padora ¢ KUM (yactsb |1 Beinosisenue paboThl
1)
17 Padora ¢ KUM (wactp |1 Beinosnnenue paboTsl
1)
uToro 17 q
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Jluteparypa
- Kauarun B.B., Kauarnuna M.H. Matemaruueckue TpeHUpoBOUHbIe 3aJaHus. M. Ockmo, 2019
- Jlanmo JI.A., [TonoB M.A. MartemaTuka. DK3aMEeHallMOHHBIN TpeHaxep. M. «DKk3amen»,
2019 Unrepner-pecypen! http://math100.ru/ogenew/ https://www.time4math.ru/oge
https://neznaika.info/oge/math_oge
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