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IMosicuuTenbHAA 3aIHCKA

Ieasn kypca:
CHUCTeMAaTH3alus 3HAHUN U CIOCOOOB NIEATENbHOCTH yYalIMXCs [0 MaTeMaTHKE 32 KypC OCHOBHOI
IIKOJIBI, TOATOTOBKA OOydarommxcs 9 kimacca K OCHOBHOMY TOCYJAapCTBEHHOMY SK3aMEHY I10

MaTEMaTHKCE.

3apaum kypcea:

3aKpenuTh OCHOBHBIE TEOPETHUUECKHE IMOHSTHS U OIPEAETICHUS 110 OCHOBHBIM
U3y4aeMbIM pa3zieiiaMm;

Otpaborarh OCHOBHbIE THIBI 3a1ad u3zydaeMbix TunoB KMM OI'D «Anrebpa» u
«["eomeTpus» U MX aJTOPUTM pEIICHUS;

@®opmupoBaTh y 00yJaroNmIMXCsl ETOCTHOTO HPEACTaBICHHUSA O TEME, €€ 3HAUCHUS B
pasziene MaTeMaTUKU, MEXIIPEIMETHbIE CBA3U C IPYTHUMU TEMaMU;

Crioco6cTBOBaTh MHTEIJICKTYAIbHOMY Pa3BUTHUIO yyallluxcs, (pOpPMHUPOBAHUIO KAYeCTB
MBILUIEHUSI, XApAaKTEPHBIX JUII MAaTEMaTUYECKOW JESTEbHOCTH U HEOOXOAUMBIX
YUYEHUKY AJ1s yenemmHou caaun OI'D, asist ob1uelt conuanbHON OpUEeHTAlUH;
AKLIEHTHpOBAaTh BHHMMAaHHE Y4YallUXCsi Ha €IUHbIX TpeOOBaHMAX K IpaBUiIaM
oopmieHHs pa3IMYHBIX BHJIOB 33/1aHUM, BKJIIOYAEMbIX B UTOrOBYIO aTTECTALHUIO 3a
KYpPC OCHOBHOM IIKOJIBI.

CriocoOcTBOBaTh CO3JAHHUIO YCIOBUN OCMBICIIEHHOCTH YYCHHs, BKJIIOUEHHUS B HETO
oOyyarolierocss Ha YpPOBHE HE TOJIbKO HWHTEUIEKTyaJbHOM, HO JIMYHOCTHOW U
COLMAIHOW aKTUBHOCTH C TIPUMEHEHUEM TEX HJIM MHBIX METOJIOB OOy4EHHUSI.



[Iporpamma kypca «llogroroBka k OI'D mo maremaTuke» NpeaHa3HAUYEHA JJis MOBBILLIECHUS
3¢ (HEeKTUBHOCTH MOATOTOBKU 00yJarommxcsi 9 kiacca K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHY I10
MaTeMaTHKE 3a KypC OCHOBHOW IIKOJbI WU MpEeAyCMaTpUBAeT HMX IOATOTOBKY K JajibHEHIIEMY
OoOy4eHHUI0 B CpelHEd IIKOJIe); HAaIlpaBJIeH Ha BOCIOJIHEHHE HEIOCTAIOUINX 3HAHUU, OTPaboOTKy
[IPUEMOB pEIIECHUs 3aJaHUl pa3JIMYHbIX TUIOB M YPOBHEH CIIOKHOCTH BHE 3aBUCHUMOCTH OT
(bopMyIHPOBKH, a TaKke 0TpabOTKy TUHOBBIX 3aaanuii OI'D o MmaTemMaTHKe Ha TECTOBOM MaTepuale;
MIO3BOJINT CHUCTEMAaTU3MPOBAaTh M YIIAyOUTh 3HAHMS Yy4allMXCs [0 pa3IM4HbIM paszfeliaM Kypca
MaTEeMaTHUKd OCHOBHOW IIKOJbI (apupMeTuke, anredpe, CTaTUCTUKE, TEOPHH BEPOATHOCTEH U
TEOMETPUH).

[Iporpamma kypca cocraBneHa Ha ocHOBe OO0s3aTeIbHOTO MHUHUMYMa COJCp)KaHUS
o0pa3oBaTeNpHBIX MPOrpaMM IO MaTeMaTHKE M TpeOOBaHHWM K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB
OCHOBHOM mIKouiel, ¢ yuetoMm Crientudpukanmn KUM mist nposenenns OI'D mo MmaTeMaTuke U
Komudukaropa mposepsiembix TpeboBanuii k pesynbraraMm ocBoenuss OOIl OOO u snemeHTOB
conepxkanus 1 nposenaenus OI'D o matemaTuke, noaroroieHHbix OUITH.

B cootBercTBuU ¢ yuebubiM ianoM MBOY «IIpunoposxuas CII» um.A.C.HoBukoa-IIpu6os
Ha 2024-2025 yuyeOHbIl To Ha U3ydeHHEKypca oTBeZieHo 34 yaca u3 yacTtu yueOHoro miaHa (1 gac B
HEJIENIO).

ILnanupyemble pe3yJabTaThl 0CBOCHHS IIPOrPaMMBbI Kypca
Jluunocmuvie pe3yiomamaoi:

e OTBEeTCTBEHHOE OTHOILIEHHE K YUYEHHUIO, FOTOBHOCTh M CIIOCOOHOCTh K CaMOpAa3BUTUIO U
caM000pa30BaHMUIO HA OCHOBE MOTHBAIMU K OOYYEHHUIO W MO3HAHUIO, OCO3HAHHOMY BBIOOPY U
MOCTPOCHMIO JajbHENIIeH HHIUBHIyalIbHON TPAeKTOPUN 00pa30BaHus Ha 0a3e OPUEHTHUPOBKU
B Mmupe mpodeccuii u TPOPECCHOHATBHBIX TPEANOYTEHHA, C YYETOM YCTOMYUBBIX
[I03HABATEJIbHBIX UHTEPECOB, a TAK)KE Ha OCHOBE (DOPMUPOBAHUS YBAXXKUTEIHHOI'O OTHOIIECHUS
K TpyAay.

e (DOpMHPOBAHHME LEIOCTHOTO MHMPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO

Pa3BUTHUS HAYKU U OOIIECTBEHHON MIPAKTUKH.
OcBoeHMe COLMATBLHBIX HOPM, ITPABHJI IOBEIEHUS, poJiei ¥ (POPM COIMANIbHOI KU3HU.

e Pa3BuTHe MOPaJBbHOTO CO3HAHMA W KOMIIETEHTHOCTH B PEIICHUH MOpaJbHBIX MpOOJIEM Ha
OCHOBE JIMYHOCTHOTO BbIOOPA, (OPMHUPOBAHUS HPABCTBEHHBIX YYBCTB M HPABCTBEHHOI'O
MIOBE/ICHUS, 0CO3HAHHOT'O U OTBETCTBEHHOI'O OTHOILIEHUS K HPABCTBEHHBIM ITOCTYIIKAM.

o  ®opMHUpPOBaHHME KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIEHUH U COTPYIHUYECTBE.

e  ®opMHpOBaHHE CIIOCOOHOCTU K 3MOIMOHAJIBLHOMY BOCIPHUSATUIO MaTEMaTHYECKUX OOBEKTOB,
3a/71a4, pELICHNUM, pacCyKICHUI
Memanpeomemnule pe3ynomanmul 00yueHus
Pezynamuenvie YY/|

e ompenensaTh cOOCTBEHHbIE NMPOOJIEMbl M NPUYMHBI MX BO3HUKHOBEHHUs NpHU paboTe ¢
MaTeMaTHYECKUMHU 00BEKTaMH;

e (dopMynMpoBaTh COOCTBEHHBIC BEPCHU WJIM IPHMEHSTH YK€ H3BECTHbIE (HOPMBI U
METO/Ibl PEIICHHUs MaTeMaTU4ecKol MpoOiemMbl, (GOPMYJIHUPOBATH MPEANOIOKEHUS U
CTPOUTh THUIOTE3bl OTHOCHUTEIBHO pPAacCMaTpUBAEMOIO OOBEKTa M IPEJBOCXHILIATH
pe3yabTaThl CBOCH yueOHO-TI03HABATEILHON 1A TEILHOCTH;

® OnpeleNiaTh IYTH JOCTHXKEHUS LelNed W B3BEIIMBAThb BO3MOXHOCTH pPa3peleHUs
OIpEe/IeIEHHBIX y4eOHO-II03HABATENbHBIX 3a/lad B COOTBETCTBUHU C OINpPEAEICHHBIMU
KpUTEPUSMHU U 3a7ja4aMu;

® BBICTpPaUBaTh COOCTBEHHOE OOpPa30BATEIbHOE MOMANPOCTPAHCTBO JMJIs Pa3pelICHUs
OIpEeIeIEHHOT0 Kpyra 3a/1a4, ONpeAessTh U HaXOAUTh YCIIOBUS JUIsl peau3aluu uaei u
MJ1aHOB (caM000ydeHue);

®  CaMOCTOSTENILHO BBIOMPATh CPEIU MPEATIOKEHHBIX PecypcoB Hanboiee 3pGeKTHBHBIE U
3HaYMMBIE IIPU pabOTE C ONPEEIEHHON MaTeMaTHUYECKON MOJIENbIO;



YMETh COCTaBJISITh IUIAH pa3pellieHUs OMNPEACICHHOTO Kpyra 3ajad, HUCIOIb3Ys
pa3IMyHbIe CXEMBbI, PECYPChI IOCTPOCHHUS AUarpaMM, MEHTAIIbHBIX KapT, TO3BOJISIOIINX
IIPOU3BECTH JIOTUKO - CTPYKTYPHBIM aHAIN3 3aa4H;

yYMETh IUIAHUPOBATh CBOW 0Opa30BaTENbHBIA MapHIPYT, KOPPEKTUPOBATh W BHOCHUTH
oTpesieNieHHbIE M3MEHEHUs, KAUYeCTBEHHO BIIMAIOIINE HAa KOHEYHBIH MPOAYKT y4eOHO-
IMO3HABATCIILHOM JACITCIHHOCTH,

YMCHHUEC KaYCCTBCHHO COOTHOCUTH CBOH Z[GIZCTBI/I?[ C NMpCABKYIIAaCMbIM UTOI'OM yT-I€6HO-
MO3HABATEIIbHON /EATEeIbHOCTH MOCPEACTBOM KOHTPOJS M IUIAHUPOBAHUS y4eOHOIO
nponoecca B COOTBETCTBHMHM C HUSMCHAIOIHWMUCA CUTyalUsIMU W IIPHUMCHACMBIMHA
cpeactBamMu U (GopMaMu OpraHHU3alUd COTPYIHHYECTBA, a TaKXKe HHIWBUIYaTbHOU
paboThl HA YPOKE;

yMEHHE OTOMpaTh COOTBETCTBYIOIINE CPEACTBA PEATM3ALIUU PEUICHUS MAaTEMAaTHYECKUX
3a/1a4, MoJ0UpaTh MHCTPYMEHTHI ISl OLCHHBAHHUS CBOEH TpaeKkTopuu B padboTre ¢
MaTEMAaTHYCCKUMU IIOHATHUAMU U MOJCIISIMU

Ilo3nasamenvuvie YY/[

YMEHHME ONpEACIATh OCHOBOINOJArarolee IOHATUE W MPOU3BOAUTH  JIOTHKO-
CTPYKTYpPHBIM aHaiu3, OMNpENeNATh OCHOBHbIE IPH3HAKW U CBOMICTBA C IIOMOIIbIO
COOTBETCTBYIOIIUX CPEACTB U HHCTPYMEHTOB;

yYMEHHE IPOBOJAUTh KJACCU(UKALKIO OOBEKTOB Ha OCHOBE KpPUTEPUEB, BBIIENIATH
OCHOBHO€ Ha ()OHE BTOPOCTEIIEHHBIX JaHHBIX;

YMEHHE TPOBOJUTH JIOTMYECKOE pacCyKJICHHEe B HANpaBICHWH OT  OOIUX
3aKOHOMEPHOCTEN M3y4aeMOM 3a1a4M J10 YACTHBIX PACCMOTPEHUM;

YMEHHE CTPOUTH JIOTUYECKUE PACCYKJIEHUS Ha OCHOBE CHCTEMHBIX CpaBHEHHI
OCHOBHBIX KOMIIOHEHTOB U3y4a€MOI0 MaTEMaTUYECKOI0 pa3zeiia Wik MOAEIU, IOHATHS
WJIM KJIACCOB, BBIAEIISS ONpEeICHHbIE CYLIECTBEHHbIE IPU3HAKU UM KPUTEPUH;
YMEHHE  BBIABIATH, CTPOUTH 3aKOHOMEPHOCTb,  CBSI3HOCTb,  JIOTUYHOCTh
COOTBETCTBYIOIIUX LIETIOYEK PACcCyKJIEHUI npu paboTe ¢ MaTeMaTUUYECKUMU 3a]lauaMi,
YMETb MOAPOOHO U CKATO MPEACTABIATH AETAIU3ALUI0 OCHOBHBIX KOMIIOHEHTOB IPU
JI0Ka3aTeNbCTBE TOHATUM U COOTHOLIEHUM Ha MaTeMaTU4YECKOM S3BIKE;

YMEHHME OpPraHU30BBIBATH IIOMCK M BBIABIATH NPUYMHBI BO3HUKAIOLIMX IPOLIECCOB,
ABJICHUM, HanOosiee BEPOSTHBbIE (AKTOPHI, MO KOTOPHIM MAaTEMaTUYECKHUE MOJEIU U
00BEKTBl BEAYT ce0sl MO OIpeNeIEHHbIM JIOTUYECKUM 3aKOHaM, YMETh IMPHUBOAMTH
IPUYMHHO-CJIE/ICTBEHHBIN aHAINU3 OHATHUH, CYKIEHUI 1 MaTEMAaTUYECKUX 3aKOHOB;
YMEHHE CTPOUTh MAaTEMaTHYECKYI0 MOJEIb IMpU 33JaHHOM YCJIOBUH, OOJajarouieit
ONpENIeIEHHbIMU  XapaKTePUCTUKaMH  OOBbEKTa HpPU HAJIUYUU  ONpPEAETICHHBIX
KOMIIOHEHTOB ()OPMUPYIOLIETOCS MPEANOIaraéMoro MoHATHS WU SIBJICHMUS,

YMEHHE  [EpPEBOJUTHh  TEKCTOBYIO  CTPYKTYPHO-CMBICIIOBYIO  COCTaBJISIOLIYIO
MaTeMaTHYeCKOM 3ajaud Ha S3bIK TpapUuecKoro OTOOpaXEHUS - COCTABICHMS
MaTeMaTHYeCKON MOJIENIN, COXPAHAIOIIEN OCHOBHBIE CBOICTBA U XapaKTEPUCTHUKHY;
YMEHHE 3aJaBaTh IUIAH PEIICHUsS MaTeMAaTUYECKOM 3aJauM, peaiu30BbIBATH AJITOPUTM
JNEHCTBUI Kak MOLIaroBOM MHCTPYKLUMM JJs pa3pelieHus ydyeOHO-IIO3HaBaTEJIbHON
3a/1a4y;

YMEHHE CTPOUTH 10KA3aTEIbCTBO METOIOM OT IIPOTUBHOIO;

yMEHHE paboTaTh C TPOOJIEMHOW CHUTyalMel, OCYIICCTBIATH O0Opa30BaTEIIbHBII
polecc NOCPEICTBOM IOUCKA METO/0B M CIIOCOO0B pa3pelleHus 3a/1a4u, ONpesensTh
TPaHUIIBI CBOETO 00Pa30BATEIBHOTO MPOCTPAHCTBA,

YMETb OpPUEHTHPOBATbCS B TEKCTE, BBIABIATH I[JIABHOE YCIOBUE 33Jaud U
yCTaHaBJIMBATh COOTHOILIEHHE PACCMATPUBAEMbIX O0BEKTOB;

YMEHHE TMEePEeBONUTh, WHTEPIPETHPOBATH TEKCT B HWHBIE (DOPMBI TpEACTaBICHUS
UH(POPMALIUU: CXEMBI, TUarpaMMsl, TpapuecKoe NpeCTaBICHNE IaHHbIX;

Kommynuxamuenwvie YY/[



yMeHHe paboTath B KOMaHze, (POPMHUPOBAHHE HABBIKOB COTPYJAHHYECTBA M y4E€OHOTO
B3aMMOJICHCTBHS B YCIIOBUSX KOMAaHIHOM UTPBI MJIM UHOM (POPMBI B3aUMOACHCTBUS,
YMEHHE paclpeleNiaTh POJd M 3a/ladd B paMKax 3aHATHUS, POPMUPYS TaKkKe HaBBIKU
OpPTraHU3aTOPCKOTO XapaKTepa;

YMEHHE OIICHHWBATh IMPABWIBHOCTh COOCTBEHHBIX JCHCTBHMA, a TaKKe ICATCIbHOCTH
JIPYTUX YYaCTHUKOB KOMAaH/IbI,

KOPPEKTHO, B paMKax 3aJad KOMMYHHKAIUu, GOpMYyIUPOBAaTh U OTCTaMBATh B3TJISIIBI,
apryMEHTHPOBATh  JIOBOJBI, BBIBOABI, a Tak)Ke BBIIBHTaTh KOHTapTyMEHTHI,
HEOOXOJUMBbIE [UIsl BBISIBICHUS CUTyallMM YCIeXa B pEIIEHUU TOW WIU HWHOU
MaTeMaTHUCCKOM 3aauH;

YMCHHE TOJh30BAThCS MATEMATHUYSCKUMU TEPMHHAMH JUIS PEIICHUS y4eOHO-
MO3HABATENIbHBIX 33/1a4, a TaK)K€ CTPOUTH COOTBETCTBYIOIINE PEUYEBBIC BHICKA3BIBAHUS
HA MaTeMaTUYCCKOM SI3BIKE JUIsI BRICTPAUBAHUS MaTEMATUICCKON MO/ICIIH,

YMETh CTPOWTH MAaTEMaTUYCCKUE MOJICIM C TIOMOIIBI0  COOTBETCTBYIOIIETO
IPOrPaMMHOTO 00ECIICUeHUSI, CEPBUCOB CBOOOTHOTO OTAAJICHHOTO JJOCTYTIA,

YMETh TPAMOTHO W YETKO, coriacHo mpasmiaMm odopmienuss KMM-a OI'D 3anocuthb
MOJTy4YEHHBIE PE3YIbTAThl - OTBETHIL

IIpeomemnvle pesynomamol.

dbopMupOBaHHE HABBIKOB IMOMCKA MAaTEMAaTUYECKOTO METO/a, aJrOpUTMa M IMOHMCKa
pelieHus 3a/1a4u B cTpyKType 3a1a4y OI'9;
dbopMupoBaHUEe HaBbIKA PEIICHHUS ONPEAeICHHBIX TUIIOB 3aau B CTPYKType 3aaad OI'D;
yMeHuEe paboTarh C Ta0JMIAMH, CO CXEMaMH, C TEKCTOBBIMH JIaHHBIMH; YMETb
peoOpa3oBLIBATh 3HAKU U CUMBOJIBI B JOKA3aTEIbCTBAX U MPUMEHSEMBIX METONAX JUIS
penieHust 00pa30BaTEIIbHBIX 33]1a4;
YMEHHE TIPUBOJIUTH B CHUCTEMY, COIOCTaBIATh, 0000mIATh W aHAIM3HPOBATH
UH(GOPMAIMOHHBIE KOMIIOHEHTHl MAaTEMaTHYEeCKOro XapakTepa U YMeTb NIPUMEHSTh
3aKOHBI M TTPaBWJIA JIS PEIICHUSI KOHKPETHBIX 3a/1a4;
YMCHHE BBIJCIATH TJIABHYI0 U U30BITOYHYIO WH(GOPMAIIUIO, TIPOU3BOIUTH CMBICIIOBOEC
cKaThue MaTeMaTHYeCKUX (PaKkTOB, COBOKYIMHOCTH METOJOB U CIOCOOOB peIICHHUS;
YMETh TMPENCTABISATh B CIOBECHOW (OpPME, UCHOJB3YsS CXEMBbl U pa3jIHMyHbIC TAOIHIIbI,
rpaduku U AuarpamMmbl, KapThl MOHATUH U KJIACTEPbI, OCHOBHBIC UJIEU U IIJIaH PEUICHUS
TOW WJIM MHOW MAaTEMATUYECKOM 3a/1auu.

Tpebosanus Kk ypoeHO N0OO20MOBKU YUaAUUXCSL

Harypaabnbie yuciaa. {poou. PanuonanbHble ynciaa
Buinycknux nayuumecs:

HOHUMATh 0COOEHHOCTH JECATUYHON CUCTEMbI CUMCIICHHUS;

OIIEPUPOBATH NTOHATUSAMH, CBA3aHHBIMU C JEIMMOCTBIO HATYpaIbHbIX YUCE,;

BBIpAKaTh YHUCIIAa B JKBUBAJIEHTHHIX (opMax, BBIOMpas HamOoiee NOIXOIAIIYI0 B
3aBUCUMOCTH OT KOHKPETHON CUTyalluy;

CPaBHUBATH U YNOPSAA0YUBATH PALIMOHAIBHBIEC YUCIIA;

BBIIIOJIHATH BBIYUCIICHUS C PALlMOHAIBHBIMU YUCIAMU, COYETask YCTHBIC U IIMCbMEHHBIC
IIPUEMBI BBIYUCIICHUH, IPUMEHEHUE KAIbKYJISTOPA;

UCIIOJIB30BAaTh IIOHATHS M YMEHUSA, CBA3aHHBIE C IIPOINOPLMOHAIBHOCTBIO BEIWYUH,
IIPOLICHTAMM, B XOJ€ pELIEHUs MaTEeMaTUYeCKMX 3aJad M 3aJa4 M3 CMEKHBIX
IIPEMETOB, BBIITOIHATH HECJIIOKHBIE IPAKTUYECKUE PACYETHI.

JeiicTBUTEIbHBIE YUCJIA
Buinycknux nayyumea:

HCIIOJIb30BAaTh HAYAJIbHBIC IIPCACTABJICHNA O MHOXKXCCTBC ,Z[eﬁCTBI/ITeHBHBIX HUCCII,
ONCpHUPOBATH NOHATUCM KBAAPATHOI'O KOPHA, HPUMCHATL €TI0 B BBIYHUCJIICHUAX.

AuredGpanyeckue BbIpaKeHUs
Buinycknuxnayyumcs:



® ONEpUpOBATh MOHATUAMH «TOKIECTBOY», «TOKIECTBEHHOE IPEOOPa30BaHUEY, PELLIATh
3aJauu, cojieprkalire OyKBeHHbIE JaHHbIE; paboTaThk ¢ popMyamu;
® BBHINOJHATH NPeoOpa3OBaHUS BBIPAKEHUH, COAEPXKAIIMX CTEHEHH C  ILEeJIbIMU
MOKAa3aTeNsIMU U KBaJIpaTHbIE KOPHU;
® BBIOJIHATH TOXJAECTBEHHbIE NMPEOOPA30BaHMsI PALIMOHAIbHBIX BBIPAKEHUN HA OCHOBE
IpaBuiI JeMCTBUI HaJl MHOTOWIEHAMH U areOpanyecKuMu Apo0smu;
®  BBIIOJIHATH PA3JI0)KEHUE MHOTOYIEHOB HA MHOXKUTEIH.
YpaBHeHus
Buinyckuux nayuumes:
e pemarb OCHOBHBIE BHJIbl PAalMOHAJIbHBIX YPABHEHHM C OJHOM NEPEMEHHOM, CHCTEMBI
JIByX YPaBHEHUH C IByMsI IEPEMEHHBIMH;
® [IOHMMaThb YPAaBHEHHE KaK Ba)XHEMILYI0 MaTEeMAaTHMYECKyH0 MOJENb ISl ONUCAHUS U
U3y4eHHs] pa3HOOOpa3HbIX pealbHBIX CHUTyallud, pemarb TEKCTOBbIE —3ajlauu
anreOpanIeckKuM METO/I0M;
® [pUMEHATh TpaduuecKhue TPEACTABICHUS JUIA  WCCICAOBAaHUS  YPaBHEHUH,
MCCJICIOBAHMS U PELLIEHUS CUCTEM YPAaBHEHUH C IByMsI IEPEMEHHBIMH.
HepaBencrBa
Buinyckuux nayuumes:
® [IOHMMAaTh U IPUMEHATH TEPMUHOJIOTUIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOIICHUEM
HEPaBEHCTBA, CBOICTBA YUCIIOBbIX HEPABEHCTB;
e pelaTrh JMHEHHBIE HEPABEHCTBA C OJHOM NEPEMEHHOW M MX CHCTEMBI; peniaTh
KBaJ[paTHbIE HEPABEHCTBA C ONOPOIl Ha rpaduuecKue MnpercTaBIeHUs.
OcHoBHbIe NOHATHA. YncI0BbIe QyHKIMH
Buinyckuux nayuumes:
® T[OHMMAaTh U HCIOJB30BaTh (YHKIHOHAIBHBIE TIOHATHS U S3BIK  (TEPMHHBI,
CUMBOJINYECKUE 0003HAUCHUS);
e CTpoUTh TIpadUKHU 3JIEMEHTapHbIX (YHKIMHA; HCCIENOBaTh CBOMCTBA  YMCIOBBIX
(GyHKIMI Ha OCHOBE U3YUEHUS MTOBEICHUS UX IPaPUKOB;
® T[OHMMaTh (YHKUIWIO KaK BAKHEHIIYIO MaTeMaTHYeCKyl0 MOJEIb JJs OINUCAHUS
IPOILIECCOB U SABJICHUM OKPYXAIOIIEro MHUpa, MPUMEHATh (PYHKLUMOHAIbHBIM SA3bIK IS
OINMCAHUA U MCCIIE0BAaHUS 3aBUCUMOCTEN MeX Ay (PU3NUECKUMU BEIMUMHAMM.
OnucarejbHasi CTATHCTHKA
Buinyckuux nayuumes:
® UCHOJb30BATh NPOCTEHIINE CHOCOOBI MPEJCTABICHUS W aHalu3a CTaTUCTHYECKHX
JTAaHHBIX.
CayuaiiHble cOOBITHSI U BEPOSITHOCTh
BoinmyckHUKHay4YnTCS
® HaXOJIUTHOTHOCUTEJIbHYIO YaCTOTY U BEPOSATHOCTH CIy4ailHOro COOBITHSL.
KomOunatopuxka
e BrimyckHUK HayuyuTCs peliaTh KOMOMHATOpHBIE 3a/Jaud Ha HaXOXKICHHME YHcIiia
00BEKTOB WJIM KOMOMHAIINH.
Harnsinaasi reomerpust
Buinycknux nayuyumea:

® PpAaCIO3HABaTh Ha YEPTEkKaxX, PUCYHKAX, MOACIAX U B OKPYKAIOIIEM MHUpPE INIOCKHE U
IPOCTPaHCTBEHHbIE FT€OMETpUYECKHE (PUTYPHI;

e pacno3HaBaTh pa3BEPTKU KyOa, MPSMOYToJbHOIO Napaiesienune1a, NpaBuIbHON
NpaMU/bl, HAJIUHAPA U KOHYCA;

® CTPOMTH Pa3BEPTKHU KyOa U MPSIMOYTOJIbHOIO MapajulesenuIesa;

e OmpeneNnsaTh MO JIMHEHHBIM pa3MepaM pa3BEPTKU (UTYPHI JTUHEWHBIC pa3Mepbl caMon
burypsl 1 HA060POT;

®  BBIUUCIIATH 00BEM NMPAMOYTOJIBHOTO Napajieenunesa.



I'eomerpuueckue purypsi
Buinycknux nayuumes:
® [0JIH30BATHCS S3BIKOM T'€OMETPUH ISl OMMCAHUS MPEAMETOB OKPYKAIOIIEr0 MUPa U UX
B3aMMHOT'O PACIIOJIOKEHHUS,
® pacrmo3HaBaTh U W300pa)xkaTh Ha YEPTEKaX M PUCYHKAX T€OMETpUUYECKUE PUTYPHI U UX
KOH(HUTypaInm;
® HAXOJWUTh 3HAYEHUS JUIMH JMHEHHBIX 3JIE€MEHTOB (DUTYP M UX OTHOIICHUS, IPATYyCHYIO
Mepy yraoB ot 0° go 180°, mpumeHsisi onpeneneHns, CBOMCTBA U MPU3HAKH QUTYDP U UX
DIIEMEHTOB, OTHOWIEHHS Guryp (paBeHCTBO, MOM00ME, CHMMETPUH, IOBOPOT,
napasuieIbHbIN IEPEHOC);
® ONepupoBaTh C HAYAILHBIMHU MOHITUSIMH TPUTOHOMETPUU U BBIMOIHATH dJIEMEHTapHbBIE
orepanuu HaJ QyHKIUSIMH YIJIOB;
e pemarh 3a7add Ha JO0Ka3aTeNbCTBO, ONMUPAsSCh Ha H3yYeHHBIE CBOWCTBA (uryp u
OTHOLICHUN MEX]Ty HUMU U NIPUMEHSS U3YUYEHHbIE METO/Ibl JI0KA3aTEIbCTB;
e pemiath HECIOXKHBIE 3aJaud HAa TOCTPOEHUE, IPHUMEHSS OCHOBHBIC AalTOPUTMBI
MOCTPOEHHUS C IOMOIIbIO LIUPKYJISL U JTMHEUKU;
e pemiath NpOCTEiNe IUIaHUMETPUUECKUE 3a7]aui B IPOCTPAHCTBE.
H3mepenue reoMeTpuiecKux BeJMYUH
Buinycknux nayuumes:
®  HCIIOJIb30BAaTh CBOMCTBA M3MEPEHUS [UIMH, IUIOIIAJACH U YIJIOB IIPU PELIECHUH 3a/1ad Ha
HaxXOXJEHUE [UIMHBI OTpPEe3Ka, [UIMHBI OKPY)XKHOCTH, JUIMHBI OYT'H OKpPYXHOCTH,
IpagyCHOM MEpHI yria;
® BBIYNCIATH IUIOUIAJAU  TPEYTOJbHUKOB, IPSAMOYIOJIbHUKOB, IapajljielorpaMMOB,
Tparneuuii, KpyroB U CEKTOPOB;
®  BBIYUCIATH AJIMHY OKPY>KHOCTH, JUIMHY IyTH OKPY>KHOCTH;
®  BBIYHCIATH JUIUHBI IUHEHHBIX JIEMEHTOB (QUTYP U UX YTJIbI, HCTIOIB3YS (POPMYIIBI
JUTMHBI OKPY>KHOCTH M JJTUHBI IyTU OKPYKXHOCTH, (POPMYIIBI TUTOIAACH GUryp;
e pemarhb 3aJaud Ha JIOKA3aTeIbCTBO C MCIIOJIB30BaHUEM (POPMYIT JIMHBI OKPYKHOCTH U
JUTMHBI IyTU OKPYKHOCTH, GopMyT TuIoImaaeii puryp;
® pemiath MPaKTUYECKHE 3a/1a4M, CBSI3aHHBIC C HAXOXKICHUEM I'€OMETPUIECKIX BEIHMUNH
(ucronb3ys NMpU HEOOXOAUMOCTH CIIPAaBOYHUKU U TEXHUUECKHUE CPEJICTBA).
Koopaunartsi
Buinycknux nayuumes:
®  BBIYHCIATH JUIMHY OTpPE3Ka 110 KOOpJAUHATAM €r0 KOHIIOB; BBIUUCIISITH KOOPJAUHATHI
CepeIMHBI OTPE3Ka;
®  CIIOJIb30BAaTh KOOPJAUHATHBINA METO/ JUISl U3YYEHUSI CBOMCTB MPSMBIX U OKPY>KHOCTEH.

Coaep:xanue Kypca

«IIpakTUKO-OpHeHTHPOBaHHBIE 3aaHusD» OTpaboTtka 3anay Ne 1-5 KM OI'D.

Tabmuuaoe W TpaduyecKoe IMPEACTaBICHUE JAaHHBIX, IUTAH M CXEMa, HM3BJICUCHUE HYKHOU
unpopmanuu. HM3MeHunmBocTh mpu u3MepeHHsX. Pemaromme mnpaBuia. 3aKOHOMEPHOCTH B
W3MEHUYMBBIX BEIMYMHAX. BplunciaeHus u npeoOpazoBaHue BeauuuH. MccrnenoBaHue mpocTeHinx
MaTEeMaTHYECKUX MOJIEIIEH.

«Bbruuciienust u npeodpazosanusa». Otpadotka 3anau Ne 6 KUM OI'D.

eiicmeun ¢ namypanoHbIMU YuCI1aMU

CnoxeHne W BBIYMTAHHE, KOMIIOHEHTHI CJIOXCHHS W BBIYMTAHUS, CBSI3b MEXAYy HHMHU,
HaXOXXJICHUE CYMMBbl U PA3HOCTH, M3MEHEHHE CyMMbl M Pa3HOCTH NPU HU3MEHEHUH KOMIIOHEHTOB
CIIO’KEHUS ¥ BEIYUTAHUS.



YMHOKEHUE U IeTIeHUE, KOMIIOHEHThl YMHOKEHUS U JICJICHUs, CBSA3b MEKIY HUMHU, YMHOKEHHE
U CJIOXKEHHUE B CTOJIOMK, JIEJIEHHUE YTOJIKOM, IIPOBEPKA Pe3ysibTaTa ¢ MOMOIIBIO MPUKHUIKA U 0OPaTHOTO
JEUCTBUSL.

Yucnoevie eviparcenus

YucnoBoe BeIpaXKEHHE U €0 3HaUCHUE, MOPSII0K BHIMOTHEHHS JCHCTBHIA.

/lpoou. ObviknoBenHbIE OpOOU

Hons, yactb, npoOHOE uncio, Apodk. [[pobHoe uncio kak pesynbrar aeneHus. [IpaBunbHble U
HENPaBWIbHBIC IPOOH, CMEIIaHHAS JPOOh (CMEITAaHHOE YHCIIO0).

3anuch HaTypalbHOIO 4YHCla B BHUJE APOOM C 3aJaHHBIM 3HAMEHaTesJeM, MpeoOpa3oBaHHE
CMEIIaHHOM IpoOU B HEMPABWIIbHYIO IPOOb U HA0OOPOT.

[TpuBenenue apoOeii k oOemMy 3HamMeHaten0. CpaBHEHHE OOBIKHOBEHHBIX JIPOOEH.

CrnoxeHre W BBIYATAHWE OOBIKHOBEHHBIX JpoOed. YMHOXKECHHE W JIeJICHHE OOBIKHOBCHHBIX
Ipooei.

ApudmeTnueckue JeHCTBUS CO CMEIIAHHBIMU JIPOOSMHU.

ApudmeTrndeckue AeCTBHs ¢ APOOHBIMHU YUCITAMHU.

Cnocobvl payuonanrusayuu 8bI4UCIEHUU U UX NPUMEHEHUe NPU BbINOTHEHUU 0etUCmEU.

Hecamuunsvie opoou

[IpeoOpazoBanne ACCITHYHBIX NpoOeH B OOBIKHOBEHHBIC. CpaBHEHHUE IECATHYHBIX JPOOCH.
CrnoxxeHue W BBIYMTAHHME JECITHUHBIX ApobOel. OKpyriieHHe AECITUYHBIX ApoOel. YMHOXKEHHEe U
NEJICHUE JECATUYHBIX Npobei. [Ipeobpazosanue 00bIKHOGEHHBIX Opobeli 8 Odecsimuynvie OpoOU.
Koneunvie u 6eckoneunvie decssimuunvle Opoou.

Yucna. Payuonanvusie yucna

MHoOxecTBO panuoHanbHBIX uuncen. CpaBHEHHWE palUOHANBHBIX uMcen. JleHcTBus c
palMoOHANTBHBIMY YucIaMu. [lpedcmasnenue payuoHaibHo20 YUcia 0ecamudHol Opoosio.

JIpobno-payuonanshuie viparxcenus

[IpeoOpazoBanne APOOHO-TMHEHHBIX BBIPAKEHHUM: CIIOKEHHE, YMHOXKEHHUE, JIeJICHUE.
Aneebpauueckas opoows. Coxpawenue anrceopauueckux opooei. I[lpusedenue arcebopauneckux opooeii
K obwemy 3HameHamento. Jeticmeus c aneebpauyeckumu OpoOOAMU: CHOMCEHUe, BbIYUMAHUE,
VMHOdMCEHUe, OelleHue, 80386e0eHUe 8 CIeneHb.

«/lelicTBUTeIbHBIE Yncaa». OTpadoTtka 3amay Ne 7 KM OI'D.

Payuonansusie yucna

N3oOpaxenue uncen Ha YUCIOBOM (KoopAuHaTHOW) mpsimoil. CpaBHeHuwe uucen. Momaynib
qyclia, TeOMEeTpHuYecKas HHTepIpeTanus MoAyias uyucia. JIeHCTBUS € MONOXKUTENbHBIMH U
OTPUIATEILHBIMH YHCIIaMU. MHOXECTBO IEJIBIX YUCEIL.

Koopounama mouku

OCHOBHBIC TIOHSTHS, KOOPOUHAMHBIU VY, paccmosHue medxcoy mouxkamu. Koopounamol
MOYKU.

Hppayuonanwvnsie uucna

[TonsiTre upparoHaibHOro yncia. Pacro3naBanue uppanuoHaIbHBIX YHCET.

Mnoowcecmeo Oeticmeumenvhvix yucer.

«IIpeodpa3zoBanue anredpanvecKux Boipaxenuin». Orpadorka 3agau Ne 8 KIIM OI'D

Hppayuonanvnvie uucna

[lonatne wuppannoHanpHOro umncna. Pacno3HaBaHuMe uWppalMOHANBHBIX uHcel. lIpumepsl
JI0Ka3aTenbcTB B anredpe. /[elicmeus ¢ uppayuoHanrbHuIMU YUCIAMU. YMHOJCEHUe, OeleHue,
8036€0¢eH1e 6 CMEeNneHb.

Mnooicecmso Oelicmeumenvhbix yucei.

«YpaBHeHHs M HepaBeHcTBa». OTpaboTka 3anay Ne 9 KM OI'D.
Pasencmea
UucnoBoe paBeHCTBO. CBOMCTBA YMCIIOBBIX PABEHCTB. PaBEHCTBO ¢ IepeMEHHOM.
Ypasnenusn



[ToHsTHE ypaBHEHHS W KOpHS ypaBHEHUs. [Ipedcmasiienue O pasHOCUTbHOCIU YPAGHEHUIL.
Obaacmwb onpedenenus ypasHenus (061acms 0ONYCMUMbBIX 3HAYEHUL NePeMEeHHOLL).

Jluneitnoe ypasnenue u e2o KOpHu

Pemenne nuHEHHBIX ypaBHeHUU. JluHetinoe ypaenenue ¢ napamempom. Konuuecmeo xopmeii
JIUHENIH020 YpaeHeHusl. Peuienue TunetiHblX YpasHeHull ¢ napamempom.

Keaopammnoe ypasnenue u e2o kopnuu

KBanpatHble ypaBHeHUWs. HenosHble KBaJpaTHble ypaBHEHHS. JIMCKPUMHMHAHT KBaJpaTHOTO
ypaBHeHus. Dopmyna KOpHEH KBajpaTHOTO ypaBHeHHs. Ieopema Buema. Teopema, obpammas
meopeme Buema. PenieHue KBaJpaTHBIX YpPaBHCHHUW: WCIIOJIb30BaHUE (DOPMYIIBI JUIS HAXOXKICHHS
KOpHEH, 2paguueckutl Mmemoo pewleHus, paslodceHue HA MHOMCUmenu, noooop KopHell ¢
ucnoavzoeanuem meopemvi Buema. Konuuecmeo kophetl k6a0pammoco ypagHeHus 8 3a8UCUMOCU OM
e2o ouckpumunauma. buxeadpammuvie ypasnenus. Ypaenenus, ceooumvie K TUHEUHbIM U K8AOPAMHBIM.
Ksaopammuuvie ypasnenus ¢ napamempom.

Jlpobno-payuonanvusie ypagnenus

Pemenune mnpocreimux ApoOHO-TMHEMHBIX YypaBHEHHH. Peuwenue OpoOHO-payUuOHATbHbIX
VPABHEeHUI.

Memoovl pewenuss ypagueHuil: Memoobl PAGHOCUIBLHBIX NPeodPA308AHUL, Memoo 3aMeHbl
nepemenHou, epapuueckuti memoo. Hcnonvzosanue ceoticme QyuKyuil npu peuienu ypasHeHuu.

IIpocmetiuue uppayuonanvhvle ypasHenus 6uoa . / f(x)=a, \/ f(x)= \/ g(x).

n
Vpasuenus suoa X = A .Ypasnenus 6 yenvix uuciax.

«BeposiTHOCTB coObITHI OTpadoTKa 3a1au Ne 10 KUM OI'D.

Chyuaiinvle coovimus

CrnydvaifHble ONBITBI (IKCIEPUMEHTHI), DJIEMEHTApHbIE CIy4ailHble COOBITHS (HMCXOBI).
BepositHocTn  aneMeHTapHBIX  coObiTMil.  CoObITHS B CilyyallHBIX  JKCIEpPUMEHTax MU
OJIarONpHUATCTBYIONIUE D3JIEMEHTapHBIC COOBITHSA. BeposTHOCTH cilydallHbIX CcOObITHIA. ONBITHI ¢
PaBHOBO3MOXKHBIMH ~ 3JIEMEHTAapHbIMM  cOObITUAMHU. Kiaccuueckue BepOSTHOCTHBIE OIBITHI  C
HCII0JIb30BAaHUEM MOHET, KyOUKOB.

«@ynkuum u rpagukm». Otpadotka 3agau Ne 11 KM OI'D.

Dynkyuu

Hlonamue ghynkyuu

JlekapToBbI KOOpAMHATHI Ha IUIocKocTH. DopMUpOBaHUE MPEACTaBIECHUN O METAapeIMETHOM
MOHATUHU «KOOpAUHATB. CrocoObl 3aanus (YHKIMN: aHATUTUYECKUH, rpaduyecKkuii, TaOIUIHBIN.
I'papux ¢ynkumu. Ilpumepsl ¢yHKUMN, HOTyd4aeMbIX B IPOLECCE HCCIEAOBAHUS  Pa3IMUHBIX
pealIbHBIX MPOLIECCOB U pEIlIeHUs 3a/1ad. 3HaueHue QyHKuuu B Touke. CBolicTBa (PyHKUMI: 00J1aCcTh
OIpeJIesIeHus, MHO€ECTBO 3Ha4YeHUH, HYJIH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
YemHOCmb/HeuemHocms, TIPOMEXKYTKM BO3pacTaHWs M yObIBaHWsA, HauOoNbIIee W HaMMEHBIIEe
3HadyeHus. MccnenoBanue QyHKUIUY 110 €€ TpaduKy.

Juneitnan ghynkuyusn

CpoiictBa u rpaduk nuHeiHONH (yHKIHH. YTI0BOH KOdQduumeHT npsMoil. Pacmomoxenue
rpaduka JUHEHHOW (QyHKIMM B 3aBUCUMOCTH OT €€ YIJoBOro Ko3(p@uuueHTa U CBOOOJHOIO YieHa.
Haxoorcoenue xosghpuyuenmos nunetinol hyHkyuu no 3a0aHHbIM YCI0GUAM. NPOXOAHCOEHUE NPAMOU
uepez 06e MOYKU C 3A0AHHBLIMU KOOPOUHAMAMU, NPOXOHCOEHUe NPAMOU uepe3 OAHHYI0 MOYKY U
napaniebHot OaGHHOU NPAMOU.

Keaopamuunasa ¢pynkyusn

CeoiictBa u rpaduk KBagparnuHou (yHkmmu (mapadona). [locmpoenue epaguka
K8aOpamu4Hou YyHKyuu no moukam

Oépamnasn nponopuyuoOHAILHOCHb

k
CaoiicTBa QyHKIMU y = K Y=< l'unepOomna.
X

«IlocnenoBarensHocTi 1 nporpeccum» Otpadortka 3aaay Ne 12 KUM OI'D. (1 gac).



Ilocneooeamenvrnocmu u npozpeccuu

YucnoBas nocnenoBareabHOCTh. [IprMepbl 4HMCIIOBBIX IMOCIEA0BATENbHOCTENH. becKoHeuHbIe
IocyieI0BaTelbHOCTU. ApudmeTnyeckas Mmporpeccuss U ee CBOMcTBa. I'eomerpuueckas mporpeccus.
Dopmyna obwe2o yieHa u Cymmbl n Nepeulx YleH08 apUu@GMemuiecKol U 2eoMempuieckou npozpeccull

«YmucoBbie H OyKBeHHbIE BbIpa:keHus». OtpadoTka 3agau Ne 13 KM OI'D.

Yucnoevie u OykeeHHble 8bIPAIHCEHUA

Bripaxenue ¢ mnepemeHHoil. 3HaueHue BbIpakeHus. [logcTaHOBKa BbIpaXXEHUH BMECTO
[IEPEMEHHBIX.

Llenvie svipasicenusn

Crenenp ¢ HaTypaJbHbIM IIOKa3zaTeleM U ee cBoicTBa. I[IpeoOpa3oBaHus BbIpaKEHUH,
coJiepKalliX CTENEHU ¢ HATypajIbHbIM [OKA3aTEJIEM.

OpHowieH, MHOrouwieH. JIefcTBUS ¢ OJHOWIEHaMU U MHOTOYJIEHaMH (CIO0XKEHHUE, BHIYMTAHUE,
yMHOXeHHE). DopMyNbl COKPAIIEHHOTO YMHOXEHHS: pPa3HOCTh KBaJApaToOB, KBaJApaT CYMMBI U
pasHocTH. PasznmokeHne MHOTOWIEHAa HAa MHOXHTEIH: BBIHECEHHE OOIIer0o MHOMKHUTENS 3a CKOOKH,
IpyHNIHPOBKA, MTPUMEHEHHE (HOPMYII COKpAIIEHHOTO YMHOKeHUs. KBaipaTHbIi TpexulieH, pa3ioKeHue
KBaJIpaTHOI'O TPEXWJIEHA HA MHOKUTEIH.

«ITpakTHYeckue pacyethbl o gpopmyaam» Orpadorka 3amau Ne 14 KM OI'D

Bripaxenue ¢ nepemeHHoN. 3HaueHue BelpakeHus. [loicTaHOBKa BbIpa)kKeHUI BMECTO
MIEPEMEHHBIX.

L]envie gvipasicenusn

CreneHnb ¢ HaTypaJbHBIM [TOKa3aTeIeM U ee cBoiicTBa. [IpeoOpa3oBaHusl BbIpakeHUH,
COJIEpKALMX CTEIIEHH C HATypaIbHbIM [TOKa3aTeIeM.

OpHouseH, MHOTOWICH. JIefiCTBHS ¢ OAHOYICHAMH ¥ MHOTOWIEHAMH (CIIO’KEHHE, BRIYMTAHUE,
yMHOeHue). DopMyJIbl COKPAILIEHHOI'O YMHOKEHHUS.

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

Cucmembul Hepasencme

CucreMbl HEpaBEHCTB C OJIHOM IepeMeHHOW. PerieHne cucTteM HEpPaBEHCTB C OAHOM
NIEPEMEHHOMN: JTMHENUHBIX, keadpammubix. V1300pakeHue peleHusi CUCTeMbl HEPaBEeHCTB Ha YMCIOBOM
MpsIMOM. 3aIuCh PELICHUS] CHCTEMbI HEPABEHCTB.

«I'eomerpuueckne ¢purypsol. Yriab». Orpadbotka 3agau Ne 16 KIIM OI'O.

Benuuunwi

Benwuuuna yrna. ['pangycHas mepa yria.

Tpeyzonvnuk

CBoiicTBa paBHOOEIPEHHOTO TPEYToNbHUKA. BHem N yron tpeyrompHuka. CymMma yriioB
TpEyroJIbHUKa

«I'eomerpuueckue purypsol. Jaunbn. Otpadotka 3amay Ne 17 KUM OI'D

Duzypol 6 2eomempuu u 6 OKpyHcarouiem mupe

['eomerpuueckast ¢urypa. BHyTpeHHss, BHewHss oOnactu Qurypsl, rpaHvua. Jlunum u
o0yacTi Ha IUIOCKOCTH. Bhimykiast u HeBbimykias ¢urypsl. Ilnockas u Herutockast ¢purypsl. [lonstue
BenuuuHbl. /inHa. M3mepenue jummHbl. EquHUIBI M3MEPEHUS JUITMHbI

Brinenenue cBoiicTB 00bekTOB. DOPMUPOBAHHE MPEACTABICHUI O METAIIPEIMETHOM MOHATUU
«purypa». Touka, OTpe3oK, mpsimas, Jyd, JIOMaHas, IUJIOCKOCTb, Yroj, OHCCEeKTpuca yria u ee
CBOMCTBA, BU/IbI YTJIOB, MHOTOYI'OJIbHUKH, OKPY>KHOCTb U KPYT.

OceBast cummerpust reomerpuueckux ¢uryp. lLleHTpanbHas cUMMETpUsi T€OMETPUUYECKHX

¢buryp.

«ILmomaas MHOrOyroJibHuKa». Otpadotka 3agau Ne 18 KUM OI'D
H3zmepenus u evluucienusn

10



[Tnomanu. dopmynbl MIOmMAAN TPEYrojdbHUKA, MapajjieliorpaMMa M €ro 4YacTHBIX BHJIOB,
Tpaneuuu, ¢popmyna ['epona, Gopmyrna Mmiaom@au BEIMYKIOTO YETHIPEXYTrOJbHUKA, (OPMYIBI IITHMHBI
OKPY>KHOCTH U ILJIOLIAAH Kpyra

«MA3mepenus u Beruucjaenus». Orpadorka 3agad Ne 19 KM OI'D.

H3mepenus u epluucnenusn

[Tnomann. ®opMynel IUIOMAAM TPEYTOJIbHHMKA, IMapajuieJorpaMMa M €ro YacTHBIX BHJIOB,
Tpanenuu, (GopMyia IUIOMAAH BBITYKJIOTO YETHIPEXYroJbHUKA, (OPMYJIBI IJTMHBI OKPY)KHOCTH H
wiomaay kpyra. Ilnomans npaBuiIbHOIO MHOTOYTOJIbHHKA.

Teopema IIucgaropa. TpuroHomeTpryeckue COOTHOIICHHSI B MPSMOYTOJIBHOM TPEYTOJIbHHKE.
Tpuronomerpuueckue GpyHKINH yria.

«Teopernyeckue acnektn». OTpadoTka 3amau Ne 20 KUM OI'D.
Teoperndeckne acreKkThl, TEOPEMBbI, aKCHOMBI, OIIPEAETICHUS, (POPMYJIBL, IEMMBI.

11



KaJ’IeH}IapHO-TeMaTH‘leCKOC IVIAaHUPOBaHUE

Ne Tema 3ausaTus OCHOBHBIC BUJIBI ACATCITBHOCTH Hara
/1 (Ne 3amanmst B KUM) y4Yaluxcs MPOBEICHUS
1 Brruncnenus u Boinonusitot apudmernyueckue 06.09.2023
npeoOpazoBanus (6 JEUCTBUSI C palliOHATBHBIMHU
3aganue KNUM) YHCJIaMM, BBIYUCIISIOT 3HAUCHUS
YUCJIOBBIX BBIPAKEHUM, IEPEXOAT OT
OJIHOM (pOpMBI 3amucy Yucia K
JApyroi
2 Breruncnenus u BeimonustoT apudmernueckue
npeoOpazoBanus (6 JEUCTBUSI C palliOHATBHBIMHU
3ananue KMM) YHCIIaMH, BBIYUCIIAIOT 3HAYCHUS
YUCJIOBBIX BBIPAKEHUM, IEPEXOIAT OT
OJTHOU (hOPMBI
3aIlMCH YUCIIa K IPYTrof
3 JleiicTBUTENbHBIE N306paxatot yncia TouKaMu Ha
yucna (7) KOOpPJMHATHOM NPSMOI, CpPaBHUBAIOT
NEHCTBUTENbHBIC YUCIIA, BBIMOIHSIIOT
BBIYHMCIICHHSIH ITPeoOpa3oBaHus,
BBIMOJHSIOTIIPUKUAKY PE3yNbTaTa
BBIYMCIICHH.
4 JeiicTBuTENBHBIE N306paxator ynciaa ToUKaMu Ha
ymcna (7) KOOPJMHATHOM MPSMOI, CPaBHUBAIOT
JIEHCTBUTEIIbHBIE YHCIIA, BBITTOJIHSIOT
BBIUMCJICHUSIN TPE0Opa30OBaHMUs,
BBITIOJIHSIFOTIIPUKHUJIKY Pe3yJibTaTa
BBIUMCIICHHI.
5 [IpeoOpazoBanus BrinonHst0T BeIYMCICHUS U
anreOpanvdecKux npeoOpa3oBaHus
BbIpaxeHUi (8) apu(METHUECKUX BBIPAKECHUH,
MPUMEHSIOT CBONCTBA
apuQMEeTHIECKUX KBaIPATHBIX
KOpHEH Ui peoOpa3oBaHUs
BBIPAKCHUI
6 [IpeobpazoBanus BoInoNnHAIOT BEIYUCICHUS U
anreOpandecKux npeoOpazoBaHus
BBIpaKEHHH (8) apu(pMETUYECKUX BBIPAKCHUH,
IIPUMEHSIOT CBOMCTBA
apuMeTHUYECKUX KBaJIPaTHBIX
KOPHEH ISl Tpeo0pa3oBaHHUS
BbIPAXKEHU I
7 YpaBHeHus u PemiaroT nuHeliHbIE U KBAPATHBIE
HepaBeHCTBa (9) yYpaBHEHUS C OJTHOW TIEPEMEHHOI,
HEPABEHCTBA C OJIHOM MEPEMEHHON U UX
CHUCTEMBI
8 YpaBHeHUs U Pemarot nuHeiiHble 1 KBapaTHbIC

HepaBeHCTBa (9)

YpaBHEHUS C OJTHOM IEPEMEHHOM,
HEpPABEHCTBA C OJTHOU
MEPEMEHHOM U UX CUCTEMBbI

12



Oyukuuu u rpadpuku(11)

CTposT 1 YUTaAIOT rpadUKH pasIuYHbII
GyHKIMH, yuTaT TpaduKu QYHKIHA,
OITMCHIBAIOT CIIOMOIIBIO (QYHKIIHI
pa3MyHbIe 3aBUCHMOCTH MEXKITY
BEJIMYMHAMU, HHTEPIIPETUPYIOT
rpaduKy 3aBHCUMOCTEH

10

Oyukuuu u rpapuku(11)

Ctpost u unuTaroT rpaduky pa3aIudHbII
byHKIM, yuTarOT rpaduKu GyHKIIHUH,
OTIHMCHIBAIOT CIIOMOIIBIO (DYHKITHIT
pa3JInYHbBIC 3aBUCUMOCTH MEKIY
BEJIMYMHAMU, HHTEPIIPETUPYIOT
rpaduKu 3aBUCUIMOCTEN

11

Hucnosele u
OyKBCHHBIC
BoIpakeHus (13)

BeinonHsoT ipeodpazoBaHus
anreOpandecKuX BhIPAKEHHH,
HaXOJIAT 3HAYCHUsI OYKBEHHBIX
BBIPAKEHUH, OCYILIECTBIISASA
HEO0OXOJMMbIEC MOJCTAHOBKU

12

Hucnosele u
OyKBCHHBIC
BoIpakeHus (13)

BeinonHs0T peodpazoBaHus
areOpandecKuX BhIPAKEHHH,
HaXOJIST 3HAYCHUsI OyKBEHHBIX
BBIPAKEHUH, OCYIIECTBIISAS
HEO0OXOJMMbIC MOJCTAHOBKU

13

[IpakTnueckue
pacyeTsl 1o
dopmymam (14)

OCyIIECTBISIIOT pacyeThl MO
dbopMynaM, BeIpakaroT
3aBUCUMOCTH MEXIYy BETMUYMHAMHU,
BBIUUCIISIOT

3HAUEHUS YNCIOBBIX BBHIPAKECHUN

14

[IpakTrueckue
pacyersl o

dbopmynam (14)

OCyIIeCTBISIFOT PacyeThl 110
dbopMyiaM, BBIPAKAIOT
3aBUCHMOCTH MEX/y BEIMYNHAMH,
BBIYUCIISAIOT

3HAYEHHSI YUCIIOBBIX BBIPAKCHUH

15

[Ipaktuko-
OPUEHTUPOBAHHBIE
3amanms (1-5)

BhINONHAIOT BEIYUCICHUS U
peoOpa3oBaHusl, OCYIIECTBISAIOT
IPAaKTUYECKUE PACUEThI, CTPOAT U
UCCIIEYIOT MaTEMAaTUYECKHE MOJIEIH,
UCTIOJIB3YIOT IPUOOpETEHHbIE 3HAHUS U
YMEHUS B IPAKTUYECKOU
JeSITebHOCTH

16

[IpakTuxo-
OpPHEHTUPOBAHHEIC
3amanus (1-5)

BbInoNHAIOT BEIUKCIEHUS U
peoOpa3oBaHusl, OCYIIECTBISIOT
IPAaKTUYECKUE PACUEThI, CTPOAT U
UCCIIEYIOT MaTEMAaTUYECKHE MOJIEIH,
UCTIOJIB3YIOT IPpUOOpETEHHbIE 3HAHUS U
YMEHUS B IPAKTUYECKOU
JeSITEIIbBHOCTH

17

['eomerpuueckue
¢burypsl. Yrisl (16)

Boinonusier nefictBus ¢
reoMeTpHUYeCKUMHU HUTypaMu,

13



peuIarOT IMIIaHUMECTPUICCKHC3aJaun
Ha HaXOXJICHUEC T'COMECTPUUCCKHUX
BCINYHNH

(yrios)

18

I'eomeTpuueckue
¢burypsr. Yrisl (16)

Brimonnser pecTBus ¢
TCOMETPHUYECKUMHU PUTYPAMU,
pelaoT MIaHUMETPUYECKUE 3a]1a4u
Ha HaXO0XJICHUE

reOMETPUYECKUX BEJIUUMH

(yrioB)

19

I'eomeTpuueckue
¢burypsl. JJmuast (17)

Pacmio3narot reomerpuueckue
(bUrypsl Ha IIOCKOCTH, PA3IHYaIOT
UX B3aMHOE TI0JIOKEHHE,
N300paKaroT reOMETPHYECKIE
burypsl, pemarmT
IUTAHUMETPUYECKHE 3aa4H Ha
HaXO0XJICHUC

reOMETPUYECKUX BEIMYUH (JJIMH,YTIIOB)

20

I'eomeTpuueckue
¢burypsl. JJmuast (17)

Pacno3narot reomerpuyeckue
(burypsl Ha MIOCKOCTH, PA3IUYAIOT
UX B3aUMHOE I10JIOKEHUE,
M300paxaroT reOMEeTPUUYECKUE
burypsl, pemarmT
IUTAHUMETPUYECKHE 3a/1a4M Ha
HaXO0XJICHUC

reOMETPUYECKUX BEIMYUH (IJIMH,YTIIOB)

21

IInomanp
MHOTOyroJpHuKa (18)

Pacmo3narot reomerpuieckue
¢burypsl Ha MIOCKOCTH, PEIIAIOT
IJITAHUMETPUYECKUE 3a/1a4u Ha
HAaxO0/ICHUE TEOMETPUUECKUX
BEJIMYUH (TIOIIAJEH ), OCYIIECTBISIOT
pacyeTsl 1o

dbopmyam

22

IInomanp
MHOTOyToJbHUKA (18)

Pacno3Haror reomeTpudeckue
(buryphl Ha TUIOCKOCTH, PELIAIOT
TUTAHAMETPUYCCKHE 3a/1a49H Ha
HAXOXKJICHUE Te€OMETPHUYCCKIX
BEJIMYUH (TUIOIIA/ICH ), OCYIIECTBISIOT
pacueTsl 1o

dbopmyam

23

N3mepenus u
Boruucienus (19)

OnpenensitoT KOOpAUHATH TOUKU
TUIOCKOCTH, ITPOBOJIAT OTIEPAIMH Ha
BEKTOPaMH, BEIYUCIISIOT

JUTMHY U KOOPAHMHATHI BEKTOPA, Yo
MEXy BEKTOPaMHU, CHHYC,KOCUHYC H
TaHTCHC yIiia

24

Hzmepenns u
Boruucienus (19)

OnpenenstorT KOOpAUHAThl TOYKU
IIJIOCKOCTH, IIPOBOJSAT OIl€paliy HaJ
BEKTOPAaMH, BEIYHUCIIIOT

JUIMHY 1 KOOPJMHATBI BEKTOPA,

14



YroJj Mexay BEKTopaMu, CUHYC,
KOCHHYC U TAHI'CHC YyTIJia

25 Teopernyeckue [IpoBoasT noKa3aTenbHbIE
acrexTsl (20) paccyXJIeHHUs, OLICHUBAIOT
JIOTUYECKYIO MPAaBUIIbHOCTh
paccyXJIeHU, pacClIO3HAIOT
OIIMOOYHBIC 3aKITIOYCHHS
26 Teopernyeckue [IpoBomsr JIOKa3aTeJIbHbIC
acniekTsl (20) paccyxIeHus, OLICHUBAIOT
JIOTUYECKYIO MPaBUIBLHOCTD
paccyXIeHUH, pacmo3HaT
OIIMOOYHbBIE 3aKITIOUYCHUS
27 CucremMbl HEPaBEHCTB Pemarot ypaBHeHMsI, HEpaBEHCTBA
(15) U UX CUCTEMBI,
28 CucreMbl HEPaBEHCTB PewmaroT ypaBHeHNUs, HEPABEHCTBA
(15) U UX CUCTEMBI,
29 BepositHOCTB Haxoast BeposTHOCThCITyUalHbIX
coObrTuii (10) COOBITHH B
MPOCTEHIINX pacueTax
30 BepositHOCTB Haxonst BeposiTHOCThCITYYaitHBIX
coObrTuii (10) COOBITHH B
MPOCTEHIINX pacueTax
31 [TocnenoBarenbHOCTUH Pacrnioznator apudmernueckue u
nporpeccuu (12) reOMEeTPUUYECKUE TPOTPECCUH, PEIIAIOT
334 C MPUMEHEHHUEM(POPMYIIBI
001Iero YieHa U CyMMbl HECKOJIBKHX
YIEHOB
POrpeccuu
32 [TocnenoBaTenpHOCTUH Pacrnioznator apudmernueckue u
nporpeccuu (12) reOMEeTPUUYECKUE TPOTPECCUH, PEIIAIOT
3a[1a4 C MPUMEHEHHUEM(DOPMYIIBI
o011ero wieHa u
CYMMBI HECKOJIBKUX YJICHOB
POrpeccuu
33 Pa6ora c KUM
(dactp 1)
34 Pa6ora ¢ KUM
(uacth 1)

15




Pecypcsl
Jlureparypa
- Kayarun B.B., Kauarnna M.H. Maremaruueckue TpeHupoBouHsble 3aaanus.M. Ockmo, 2019
- Jlanmmo JI. /1., [TonoB M.A. MaremaTtuka. Dk3aMeHallMOHHBIN TpeHaxkep. M. «Ox3amen», 2019
HuTepHeT-pecypehl
http://math100.ru/ogenew/
https://www.time4math.ru/oge
https://neznaika.info/oge/math_oge
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