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IHosicHUTEJLHAA 3aNNCKA

Pabouas mporpamma «llogroroBka k OI'D mo marematuke» Uit oOydaromuxcsi 9 kiacca
COCTaBJICHa B COOTBETCTBUU C HOPMATHUBHO-TIPABOBBIMU JOKYMEHTaMH:

1. ®epepanpubiii 3akoH 0T 29 nexabpst 2012 roma Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
deneparny;

2. @enepanbHbIi TOCyIapCTBEHHBI 00pa3oBaTENbHBIN CTaHAApTa OCHOBHOTO 0OmIero oOpa3oBaHus,
YTBEP)KJICHHBIH TpHKa3oM MuHucTrepcTBa oOpa3oBaHuss W Hayku Poccwmiickoit ®deneparuu ot
17.12.2010 Ne 1897, ¢ usmenenusimu u omnonaeHusMu ot 29 nexadpst 2014 r. N1644, ot 31 nexabps
2015 r. N1577,

3. Tlpumepnas mporpamma mo y4deOHOMy npeamery Anredpa (IIpumepHbIe MPOrpaMMbl O y4eOHBIM

npeametam. — M.: IIpocBemenue, 2014 r. CocraButens T. A. bypmuctposa (CtanmaapThl BTOPOTO
MIOKOJICHHSI. )

Iean kypca:
CUCTeMAaTH3alus 3HAaHUN U CHOCOOOB NIEATENBHOCTH yYalIMXCs [0 MaTeMaTHKE 3a KypC OCHOBHOM
LIKOJIbI, TOATOTOBKAa oOO0ywarommxcs 9 Kigacca K OCHOBHOMY TOCYJapCTBEHHOMY D3K3aMEHY I10
MaTeMaTHKe.
3apaum kypca:
e 3aKpenuTh OCHOBHBIE TEOPETUYECKHE TMIOHATHUS U ONPEAENIEHHUS 110 OCHOBHBIM
M3y4aeMbIM pa3jieiaM;
e OrpaboTaThb OCHOBHBIE THUIIBI 33hay u3ydaeMbix TUrnoB KMUM OI'D «Anrebpa» u
«['eoMeTpus» U UX aNTOPUTM PELLEHMUS;
e dopmupoBarh y 00y4arOUIMXCs LIEJTOCTHOTO IPEJICTaBICHUS O TEME, €€ 3HAu€HUs B
pazzene MaTeMaTHKU, MEXIIPEIMETHBIE CBSA3H C JPYTUMU TEMaMH;
¢ (CnocoOCcTBOBaTh MHTEIUIEKTYAIBHOMY PAa3BUTHUIO ydaluxcs, (POPMUPOBAHUIO KayeCTB
MBILUIEHUSI, XapaKTEePHBIX [UIsI MaTeMaTHYeCKOW JEATEeIbHOCTH M HEO0OXOIHMMBIX
YUeHUKY aJis yenenrHou caauu OI'D, s o01eit connanbHONH OpUeHTAINHY;
e AKIEHTHpPOBAaTh BHHMMAaHHME Y4YalIUXCS HA €AMHBIX TpeOOBaHMAX K IpaBHIIaM
oopmieHHs pa3NUYHbIX BHUJOB 33aJaHUH, BKJIIOYAEMBIX B MTOTOBYIO aTTECTAalMIO 3a
KYpPC OCHOBHOM HIKOJIBI.
e (CnocoOCTBOBaTh CO3/IaHUIO YCIOBMM OCMBICIIEHHOCTH Y4Y€HUS, BKJIIOYEHHS B HETO
00ydJaromierocs Ha ypoBHE HE TOJIBKO WHTEIUIEKTYallbHOM, HO TMYHOCTHOM 1 COIMATBbHOM
AKTUBHOCTH C IPUMEHEHHUEM TeX WM MHBIX METOJ0B O0OyUeHHUs.

[Iporpamma kypca «lllkona Iludaropa» npennasHadyeHa mjis TOBBIMIEHUS 3((HEKTUBHOCTH
MOArOTOBKU OOyyarommxcs 9 kjacca K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY 10 MaTeMaTHKe 3a
KypC OCHOBHOMW ILIKOJIBI M IPEJyCMaTpUBAECT MX MOATOTOBKY K JalibHeilleMy OOy4eHUIO B CpeaHen
IIKOJIE»; HAIIPaBJIEH Ha BOCIIOJIHEHUE HEJIOCTAIOIINX 3HaHWM, OTpabOTKy NMPUEMOB pEIIeHUs 3aJaHHi
Pa3IUYHBIX TUIIOB M YPOBHEW CIOXKHOCTH BHE 3aBHCHMOCTH OT (DOPMYTUPOBKH, a TaKKe OTPabOTKY
THNOBBIX 3a7aHui OI'D mo mareMarWke Ha TECTOBOM MaTepuase; MO3BOJUT CUCTEMAaTHU3UpPOBATH U
yrIIyOUTh 3HAHMS YYalIMXCS IO pa3IUYHBIM pa3jienaM Kypca MaTeMaTHMKH OCHOBHOM IIKOJIBI
(apucmetuke, anredpe, CTaTUCTUKE, TEOPUU BEPOSITHOCTEN U TEOMETPUH).

[lporpamma Kkypca cocraBieHa Ha ocHOoBe OOs3aT€IBHOT0O MHUHUMYMa  COJEpXKAHUS
o0pa30BaTeNbHbIX MPOrpaMM IO MaTeMaTUKe W TpeOOBAHWN K YPOBHIO MOJATOTOBKH BBITYCKHHUKOB
OCHOBHOM 1IKoJibl, ¢ yuetoM Crierudukannu KM ms nposeaenus OI'D no maremaTuke u
Komudukaropa nposepsiembix TpeboBanuii k pesyiabtatram ocBoeHus OOIlI OOO u snemeHTOB
conepskanus Ais nposeneHus OI'D o maremartuke, noarorosieHHbx OUITN.

B cootBercTBuu ¢ yueOHnbm mmanom MKOVY «TpyGauesckas OOL» na 2024-2025 y4eOHbIit
rojl Ha U3y4eHue Kypca oresieHo 34 yaca (1 yac B Heaelno).



IlnanupyemMblie pe3yJIbTaThl 0CBOEHHS POrPaMMbl Kypca

Jluunocmuwie pezynomamot:
OTBETCTBEHHOE OTHONICHHE K YYEHUIO, TOTOBHOCTh W CIIOCOOHOCTh K CAaMOPa3BUTHUIO U
caM000pa30BaHHUIO HA OCHOBE MOTHBAIIMM K OOYYEHHUIO M MMO3HAHHWIO, OCOBHAHHOMY BBIOOPY U
MMOCTPOCHUIO JalTbHEHIIICH WHINBUYaTbHOU TPAEKTOPUN 00pa30BaHUs Ha 0a3e OPUEHTUPOBKH
B Mupe Tmpodeccuii ¥ TPO(PECCHOHATBHBIX MPEANOYTCHHH, C YYE€TOM YCTOWYUBBIX
MMO3HABATEIHHBIX HHTEPECOB, a TAK)KE HA OCHOBE ()OPMUPOBAHUS YBAKHUTEIHLHOTO OTHOIICHUS K
Tpyny.
®opMUPOBAHUE IETOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOIIECTBEHHOW MTPAKTUKH.

OcBoeHure COMAIBHBIX HOPM, MPABHII ITOBEJICHUS, POJICH 1 (OPM COIMATBHON KU3HHU.
Pa3BuTHe MOpaJIbHOrO CO3HAHUS W KOMIIETEHTHOCTH B PEIICHHH MOpPaJIbHBIX MpoOjeM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, (POpMUpPOBAHUS HPABCTBEHHBIX YYBCTB M HPABCTBEHHOI'O
MOBEJICHHU s, OCO3HAHHOTO M OTBETCTBEHHOTO OTHOIIEHUSI K HDABCTBEHHBIM IOCTYIIKAM.
dopmupoBaHUE KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOILIEHUU U COTPYIHUYECTBE.
dopMupoBaHUE CHOCOOHOCTH K AMOILMOHAIBHOMY BOCHPHUSTHIO MAaT€MaTUYECKUX OOBEKTOB,
3a/1a4, pELICHUM, pacCyKICHUI
Memanpeomemusie pezyrvmamol 00y4eHUs.
Pezynamuenvie YY/1

® omnpenensaTh COOCTBEHHBIC MPOOJEMbl M MPUYMHBI UX BO3HHMKHOBEHHUS NpH paboTe ¢
MaTeMaTHYECKUMHU 00BEKTaMHU;

e (opmynupoBaTh COOCTBEHHBIC BEPCHM WJIH TMPHUMEHSITH YK€ HW3BECTHBIC (OpMBI U
METOJIbl PEIICHHUS MaTeMaTH4ecKol MpoOsieMbl, (GOPMYyIUPOBATH MPEANONOKCHHUS U
CTPOUTH THUIOTE3bl OTHOCHTEIHHO PACcCMATPUBAEMOTO0 OOBEKTa W TPEIBOCXHUIIATH
pe3yNbTaThl CBOCH yueOHO-TI03HABATEIbHOM eI TebHOCTH;

e OmpenensITh NyTH ITOCTHXKCHHS IIeJied W B3BEIIMBATh BO3MOXKHOCTH Da3pelIeHHs
OTIPENIETICHHBIX Yy4eOHO-TI03HABATEIbHBIX 3a7]ad4 B COOTBETCTBUU C ONPEICICHHBIMHU
KPUTEPUSIMU U 3a/1a4aMu;

® BBHICTpauBaTh COOCTBEHHOE OOpa30BATEIHLHOE TMOIIPOCTPAHCTBO JJIS pa3pelieHus
ONPENIETICHHOTO Kpyra 3a/1a4, ONpeIesaTh U HAXOAUTh YCIOBUS JUIsl peau3alu uaei u
MJIaHOB (CaMo00yUeHue);

® CaMOCTOSITEIbHO BBIOMPATH CPENU MPeNIOKEHHBIX pecypcoB Hanbonee 3 peKTUBHBIE U
3HAUMMBIE MTPH pabOTE C OMPEIETICHHON MAaTeMaTHYECKOW MOIETIBIO;

® yMETh COCTaBJIATh IUIAH PAa3pEIICHUs] OINPEIEIECHHOr0 Kpyra 3ajay, HCIOJIb3ys
pa3IMYHbIE CXEMBI, PECYPCHI IOCTPOCHUS IUArpaMM, MEHTAJIbHBIX KapT, MO3BOJISIOIIUX
MIPOU3BECTHU JIOTUKO - CTPYKTYPHBIN aHAU3 3a7a4y;

® yMETh IUIAHUPOBATh CBOM 00pa3oBaTeNbHBIA MapUIPYyT, KOPPEKTHPOBaTh M BHOCHUTH
oTpeieJICHHbIE U3MEHEHHUs, KaueCTBEHHO BIHUSIOIINE HAa KOHEYHBIM MPOAYKT y4eOHO-
MMO3HABATEILHOMN JIESITeIbHOCTH,

® YMEHHE Ka4eCTBEHHO COOTHOCHUTH CBOM JECUCTBUS C MPEIBKYIIAEMbIM UTOTOM y4eOHO-
MO3HABATENILHON JEATeThHOCTH TMOCPEACTBOM KOHTPOJSI M IUIAHUPOBAHUS y4eOHOTO
mporecca B COOTBETCTBUM C HW3MEHSIOMIUMUCS CHUTYallMsIMH WU TPUMEHIEMBIMHU
cpeacTBaMu U (OpMaMu OpraHHU3aIllMM COTPYAHHYECTBA, a TAKKE HHIUBUIYaTbHOU
paboTHI HA YPOKE;

e yMeHHE OTOMpaTh COOTBETCTBYIOIINE CPEJCTBA PeaTU3aAlMK PEIICHUS] MaTEMAaTHIECKUX
3a/a4, MOJ0MpaTh WHCTPYMEHTHI JUIsl OIICHHBAHHS CBOEH TpaekTopuu B paboTe ¢
MaTeMaTUYECKUMHU MOHATUSIMH U MOJICIISIMU;

Iloznasamensnoie YY/[

® YMEHHE ONPE/IEIATH OCHOBOIIOJIATAIOIIEe MIOHATHE U TPOU3BOIUTH JIOTUKO-CTPYKTYPHBII
aHaJu3, ONpPEACNIATh OCHOBHBIE MPU3HAKU U CBOMCTBA C MOMOIIBIO COOTBETCTBYIOIIUX
CPEICTB U HHCTPYMEHTOB;



YMEHHUE MpPOBOJIUTh KIACCHU(UKALNIO OOBEKTOB Ha OCHOBE KPUTEPHUEB, BBIJCIATH
OCHOBHOE Ha ()OHE BTOPOCTEIICHHBIX IaHHbIX;

YMEHUE TPOBOJIUTH JIOTMYECKOE pPACCYKICHHE B HAmpaBIEHHH OT  OOIIMX
3aKOHOMEPHOCTEN M3y4aeMOH 3a7jau O YaCTHBIX PACCMOTPEHHMI;

YMEHME CTPOUTD JIOTUUECKUE PACCYXKIEHNS HA OCHOBE CUCTEMHBIX CPABHEHUH OCHOBHBIX
KOMIIOHEHTOB H3Y4aeMOI'0 MaTEMaTHUYeCKOIro paszejia WM MOJENH, IMOHITHUS WU
KJIACCOB, BBIZIEIIAA ONPEACICHHBIE CYIECTBEHHBIC IPU3HAKU WJIN KPUTEPUU;

YMEHHME  BBIABIATH, CTPOUTH 3aKOHOMEPHOCTb,  CBSI3HOCTb,  JIOTUYHOCTH
COOTBETCTBYIOILMX LIEMIOYEK PACCYKJIEHUM MpU paboTe ¢ MaTeMaTUYECKUMU 3a/ladyaMH,
YMETh MOAPOOHO M CXKATO MPEICTABIATh NCTATM3ALMIO OCHOBHBIX KOMIIOHEHTOB IIPH
JI0Ka3aTeNIbCTBE MOHATHI U COOTHOILIEHUI HAa MaTEMaTHUYECKOM SI3bIKE;

YMEHHME OpPraHU30BBIBATH IMOMCK M BBIABIATH NPUYMHBI BO3HUKAIOLIUX IPOLIECCOB,
ABJICHUH, Hambosee BEpOSTHbIE (AKTOPBI, 110 KOTOPHIM MaTEeMAaTUYECKUE MOAEIH U
O00BEKTHl BEAyT ce0si MO OIpeNeJeHHBIM JIOTHYECKUM 3aKOHAM, yYMETh IMPHBOIHUTH
IIPUYUHHO-CJIEICTBEHHBIN aHAIN3 IIOHATUH, CYKIICHUH U MaTEMAaTUYECKUX 3aKOHOB;
YMEHHUE CTPOMTh MaTeMaTHUYECKyI0 MOJeNIb NpHU 3aJaHHOM YCIOBMH, OOJajarouien
ONpEACICHHbIMA  XapakTePUCTHUKaMH O0BEKTa MpU HAIUYUU  ONPEIEIIEHHBIX
KOMIIOHEHTOB ()OPMUPYIOLIETOCs HPEANOIaraeMoro MoHsITUs WIN SIBJICHUS;

YMEHHME  IEPEBOJUTH  TEKCTOBYK)  CTPYKTYPHO-CMBICIIOBYK)  COCTAaBIISAIOLLYIO
MaTeMaTHYECKOW 3alaud Ha S3bIK TPa@UUECKOro OTOOpaKEHUS - COCTABICHHS
MaTeMaTUYeCKON MOJIENIN, COXPAHSIOIIEH OCHOBHBIE CBOICTBA U XapaKTEPUCTHKU;
YMEHME 3aJaBaTh IJIaH PEIICHUS MAaTeMaTUYECKOM 3aJaul, peajlu30BbIBATH AJIFOPUTM
JNEHCTBUI KaK MOLIAroBOM MHCTPYKIMM JJIsl pa3pelieHus ydeOHO-IT03HaBaTEIbHON
3ajauuy;

YMEHHE CTPOUTH 10Ka3aTEIbCTBO METOIOM OT IIPOTUBHOIO;

yMeHue paboTarth ¢ MpOOJIEMHON CHTYyallUel, OCYIIECTBIATh 00pa30BaTEIbHBIN MPOIIECC
MOCPEACTBOM IIOHMCKAa METOJIOB M CIIOCOOOB pa3pelleHus 3aJauu, ONpeAesaTh TPaHUIIbl
CBOEro 00pa30BaTEILHOIO IPOCTPAHCTBA;

YMETb OPUEHTHUPOBATHCS B TEKCTE, BBISBIIATH IJIABHOE YCIIOBUE 33/1a4d M YCTaHABJIMBATh
COOTHOILIEHUE pacCMaTpUBAEMBbIX OOBEKTOB;

YMEHHME NEPEeBOJUTb, WHTEPIPETHUPOBATh TEKCT B HHbIE (OPMBI TNpPEACTABICHUS
UH(POPMALIUU: CXEMBI, TUarpaMMbl, TpaduecKoe MpeCTaBICHUE JaHHBIX;

Kommynuxamuenwvie YY/|

yMeHHue paboTaTth B KOMaHze, (OpPMUPOBAHUE HABBIKOB COTPYIHUYECTBA U y4EOHOIO
B3aMMOJICHCTBUS B YCIIOBUSAX KOMAaH/IHOM UTPbI WJIM MHOU (hOPMBI B3aUMOJIEHCTBUS;
YMEHHUE paclpeieisaTh poiM U 3a7ayd B paMKax 3aHATHs, GOpMHUPYs TakKKe HaBBIKU
OPraHM3aTOPCKOTO XapaKTepa;

YMEHHME OLIEHUBATh MpPAaBWJIBHOCTb COOCTBEHHBIX JAECWCTBUMN, a TakkKe AEATeIbHOCTU
JIPYTUX yYaCTHUKOB KOMAaH/IbI;

KOPPEKTHO, B paMKax 3a/1ad KOMMYHHKALUHU, GOPMYJINPOBAaTh U OTCTAUBAThH B3IJISAJIBI,
apryMEeHTUpOBaTh JOBOJbI, BBIBOJbI, a TaKXe BBIABUIaTb KOHTapPryMEHTHI,
HEOOXO/JUMBIE JJIsi BBISBICHHS CHUTyallMd YCIexa B pELUIeHUH TOW WIM WHOU
MaTeMaTHYeCKOM 3a1a9M;

YMEHHE TM0Jb30BaThCS MaTeMaTUYECKUMU TEPMHHAMM ISl pELIeHUs y4eOHO-
MIO3HABATENIbHBIX 3aJ]a4, a TAK)KE CTPOUTH COOTBETCTBYIOIINE PEUYEBBIC BHICKA3bIBAHUS HA
MaTEMaTUYECKOM SI3bIKE JJIs BBICTPAaUBAaHUS MaTEMAaTUUECKON MOJEIN;

YyMETb CTPOMTb MAaTeMaTU4EeCKUE MOJEIM C IIOMOLIbIO  COOTBETCTBYIOLLETO
IPOrpaMMHOT0 0OecreueHus, CEpBUCOB CBOOOIHOTO OTAAIEHHOTO JIOCTYIA;

yYMETh TPaMOTHO M YE€TKO, corylacHo mpaBuwiaM odopmienus KMM-a OI'D 3anocuTh
MIOJIyYEHHBIE PE3YJIBTAThI - OTBETHI.

IIpeomemnvie pe3ynomamol.



dopMupoBaHHE HaBBHIKOB IOMCKa MAaTEMAaTHYECKOTO METO/a, alrOpUTMa M IOMCKa
penieHus 3a1a4u B CTpykType 3anay OI'D;
(dopMHpOBaHUE HAaBbIKa PEIICHHS ONPEIEICHHBIX TUIIOB 3ajla4y B CTPYKTYpe 3agad OI'D;
yMeHue paboTarh C TaOIUIAMHM, CO CXEMaMH, C TEKCTOBBIMH JaHHBIMH; YMETh
peoOpa3oBHIBATH 3HAKK M CHMBOJIBI B JIOKA3aTENILCTBAX M MPUMEHIEMBIX METOIAX IS
penreHust 00pa3oBaTeIbHBIX 33/a4;
yMEHHE TIPUBOAMTH B CHCTEMY, COIOCTaBIATh, O0000ImIATP M aHANIW3UPOBAThH
UH(POPMALIMOHHbIE KOMIIOHEHTBl MaTeMaTHYeCKOI'0 XapakTepa M yMETh NPHUMEHATh
3aKOHBI U TIPaBWJIA JIJIs peIlICHHs] KOHKPETHBIX 33/1a4;
YMEHUE BBIACIATH TNIaBHYIO U M30BITOYHYIO MH(POPMALHUIO, TPOU3BOIAUTH CMBICIIOBOE
C)KaTHe MaTeMaTHYEeCKUX (PaKTOB, COBOKYITHOCTH METOJIOB U CIIOCOOOB PELICHUS; YMETh
NPECTaBIIATh B CJIOBECHOU (hopMe, HCIIONB3Ys CXEMBI M pa3iIMyHble TaOIHUIb, rpaduku
U IMarpaMMbl, KapThl IOHATUH U KJIACTEPbI, OCHOBHBIC HJICH U TUIaH PEIICHUS TOW WIN
WHON MaTEeMaTUYECKOM 3aa4H.

Tpebosarnus K ypoeHIO NOO2OMOBKU YHAUUXCS

HarypaabHblie uncia. {podu. PanuonanbHblie ynciia
Buinycknux nayuumes:

IOHUMAaTh OCOOEHHOCTH JECATUYHOMN CUCTEMbI CUNCIICHUS;

OIIEPUPOBATH MTOHATUSAMH, CBA3AHHBIMU C JICJIMMOCTBIO HATYPAJIBHBIX YUCEIL,

BbIp@XaTh YHMCJIa B 3KBUBAJIEHTHHIX (opMmax, BbIOMpas Hambosee HOAXOAALIYI0 B
3aBUCUMOCTH OT KOHKPETHOU CUTYAaLlUH;

CPaBHUBATH U YIOPSAJOYHUBATH PALIMOHAJIBHBIE YUCIIA;

BBIIIOJIHATH BBIYUCIICHUS C PAllMOHAIBHBIMU YUCIAMH, COYETAst YCTHBIC U IMUCbMCHHBIC
IIPUEMBI BBIYUCIICHUH, IPUMEHEHHUE KaJIbKYIATOPA;

UCIIOJIB30BaTh IIOHATHSA W YMEHUSA, CBA3AHHBIE C IMPONOPLMOHAIBLHOCTBIO BEIUYMH,
IIPOLICHTAMMU, B XOJI€ PELICHU MaTEMaTHYECKUX 3a/1a4 U 3a7a4 U3 CMEKHBIX IIPEIMETOB,
BBIIIOJIHSTH HECJIOKHBIEC TPAKTHYECKUE PACUETHI.

JlecTBHTEIbHBIE YHCIA
Buinycxknux nayyumcesi.

HCIIOJIb30BaTh HAYAJIbHBIC IPCACTABJICHUSA O MHOKCCTBE JIECTBUTEIBHBIX qucCei,;
ONICpHUPOBATH ITOHATUCM KBAAPATHOI'O KOPHS, IPUMCHATH €0 B BEIYHUCIICHUSAX.

Auaredpanyeckne BbIpa:KeHHs
Buinycknuknayyumes:

YpaBHeHust

ONIEpPUPOBATH MOHATHSAMHU «TOXKAECTBO», «TOXKJECTBEHHOE IpeoOpa3oBaHUE», peliaTh
3aJauu, cojieprkalire OyKBeHHbIE JaHHbIe; paboTaTh ¢ GOpMyJIaMu;

BBIIIOJIHATE ~ TPEoOpa3oBaHMsl  BBIPAKEHWH, COJIEpXKALIMX CTENEeHH C  IEIbIMU
NoKa3aTessIMM U KBaJipaTHbIE KOPHH;

BBINOJIHATh TOXKJECTBEHHBIE NMPEOOpPa30BaHMs PALMOHAIBHBIX BBIPAKEHUH Ha OCHOBE
NpaBuiI JEHCTBUI HAJl MHOTOUJICHAMH U adredpanyecKuMH IpoosMu;

BBITMOJIHATH Pa3I0KEHUE MHOTOWIEHOB Ha MHOXKHTEH.

Buvinycknux nayuumcs.

HepagencrBa

pemaTh OCHOBHBIE BHUJIBI PAIlMOHAIBHBIX YPABHEHUW C OJHOM MEPEMEHHOM, CUCTEMBbI
JIBYX YPaBHEHHH C ABYMS IIEPEMEHHBIMU;

MIOHUMAaTh YPAaBHEHHUE KaK BAXKHEUIIYIO MATEMATHYECKYK) MOJENb I ONMCAHUS U
U3YYEeHUS Pa3HOOOpa3HBIX pealbHBIX CHUTYyallMif, peliatb TEKCTOBbIE 3ajauu
anreOpanvdecKuM METOI0M;

MPUMEHSATH TpauiecKue MpeCTaBICHUS 11 UCCIEA0OBAHUS YPAaBHEHUM, NCCIICTIOBAHMS
Y PENIEHUs CUCTEM YPaBHEHUH C JBYMS MEPEMEHHBIMH.

Buinycknux nayuumcs:




e [IOHMMaThb U IPUMEHATH TEPMHUHOJIOTMIO U CHUMBOJIUKY, CBSI3aHHBIE C OTHOLIECHUEM
HEPABEHCTBA, CBOMCTBA YNCIIOBBIX HEPABCHCTB;
e pelarh JMHEHHBIE HEPAaBEHCTBA C OJHOM IIEPEMEHHOM M UX CHUCTEMBI; pELIaTh
KBaJ[paTHbIE HEPABEHCTBA C OMIOPOH Ha rpauuecKue NpeACTaBICHUs.
OcHoBHbIe MOHATHS. UK C/10BbIE QYyHKIMH
Buinyckuux nayuumes:
® [IOHMMAaThb W HCIOJB30BaTh (YHKIHMOHAJIBHBIE TMOHATUA M SA3BIK (TEPMHUHBI,
CUMBOJIMYECKUE 0003HAUCHU);
® CTPOWTH IpaUKH AIEMEHTAPHBIX (YHKINN; UCCIIEJOBATH CBOMCTBA YUCIOBBIX (DYHKITUIA
Ha OCHOBE M3y4YCHUS MOBEICHHS UX IPaUKOB;
® [IOHMMaThb (YHKLUMIO KaK BaXKHEHIIYI0 MaTeMaTH4YeCKyl0 MOJENb JUIsl ONUCAHUA
IPOIIECCOB U SIBICHUN OKPYXAIOIIEro MUPA, MPUMEHATh (DYHKIIMOHAIBHBINA SI3BIK IS
OINKCAHMS U UCCIIeI0BAaHUS 3aBUCUMOCTEN MEX Ty (PU3NUECKMMHU BEIUYMHAMHU.
OnucarejibHasi CTATUCTHKA
Buinyckuux nayuumes:
® UCMOJb30BATh MPOCTEHIINE CIOCOOBI NMPEICTABIECHUS W aHAIM3a CTaTUCTUYECKHX
JTAaHHBIX.
Cay4aiinble cOOBITHS U BEPOSITHOCTh
BbInyCKHUK Hay4uTCs
® HAXOJWUTh OTHOCUTEIBHYIO YaCTOTY M BEPOSTHOCTH CITy9aifHOTO COOBITHSI.
Komo0unaropuxa
e BrinycKHUK HayuuTCs peliaTb KOMOMHATOPHBIE 33/1a4l HAa HAX0XKJIEHUE YKcia 00BEKTOB
VI KOMOWHAITHH.
Harasignasi reomerpusi
Bunycknux nayuumes.
® pacrno3HaBaTb Ha yepTeXkax, PUCYHKAX, MOJEIAX U B OKPY)KAIOIIEM MHUPE IJIOCKHE U
IPOCTPaHCTBEHHBIE T€OMETpUYECKHE (QUTYPHI;
® pacro3HaBaTh pa3BEPTKM KyOa, MPSMOYTOJbHOTO Mapasuiesienunesna, MpaBUiIbHON
MIMPAMU/JIbI, HWIMHIpA U KOHYCA;
® CTPOUTH Pa3BEPTKU KyOa U MPSIMOYTOJbHOTO Mapauleenunena;
e OmpeneNiaTh M0 JUHEHHBIM pa3MepaM pa3BEPTKU (QUIyphl JIMHEHHbIE pa3Mepbl caMmoil
¢burypsl u Ha0060poT;
®  BBIUUCIIATH 00BEM MPSMOYTOJIBHOIO MapaslIeNIenHIea.
I'eomerpuuyeckue Gurypbl
Buinyckuux nayuumes:
® [I0JIb30BATHCS A3BIKOM F€OMETPUHU JJISl OMMCAHUS NPEAMETOB OKPYKAIOLIETO MUPa U UX
B3alMHOI'O PACIIOJNIOKECHMS;
e pacrmo3HaBaTh U M300pa)kaTb HA YEPTEKaxX U PUCYHKAaX reoOMEeTpUYecKHe (pUrypel u mux
KOH(uUrypanuu;
® HAxOJUTh 3HAYEHMs JJIUH JIMHEHHBIX 3JIEMEHTOB (PUIYp U HUX OTHOILEHUS, TPaJyCHYIO
mepy yrioB ot 0° no 180°, mpuMeHss onpeneneHus, CBOWCTBA U IPU3HAKU (pUryp U uX
JJIEMEHTOB, OTHOUIeHus ¢uryp (paBeHCTBO, MOA0OME, CHUMMETpPUHU, IOBOPOT,
napauIeIbHBIN IEPEHOC);
® ONEepHUpOBaTh C HAYAJIBbHBIMM HOHSTUSMHU TPUTOHOMETPUH U BBIIIOJIHATH 3JIEMEHTAPHBIE
orepanuu HaJl QyHKIUSIMH YTJIOB;
e pemath 3aJayd Ha J0Ka3aTelIbCTBO, OMUPAsChb Ha HW3YyYEHHblEe CBOWCTBA GUTYp H
OTHOUICHUN MEX1y HUMH U IPUMEHSSI U3yYEHHbIE METO/bI JJ0KA3aTENbCTB;
e pemarh HECIOXKHBIE 3aJauyd Ha IIOCTPOEHHUE, NPUMEHS OCHOBHBIE aJITOPUTMBI
MOCTPOEHHUS C IOMOIIbIO LIUPKYIIS U TUHEUKH;
e pemarh NpPOCTENIINE NIAHUMETPUUYECKUE 3374l B IPOCTPAHCTBE.
N3mepeHne reomeTpu4ecKnX BeJTHYHH




Buinycxknux nayyumcs.
®  CIIOJB30BaTh CBOMCTBA U3MEPEHUs UIMH, IUIOLIAACH U YIJIIOB IIPU PEILICHUM 3a4a4d Ha
HaXOXICHUC OJINHBI 0Tpe31<a, JUINHBI Opr)KHOCTI/I, JJIUHBL  OYTHU Opr)KHOCTI/I,
rpalyCHOM MEpHI yria;
® BBHUKCIATH TUIOHIAJAM TPEYTOJIBHUKOB, MPSIMOYTOJIBHUKOB, TMapajljIeIOrPaMMOB,
Tpanenui, KpyroB U CEKTOPOB;
®  BELIYUCIATH JIUHY OKPYXKHOCTH, JIUHY JYTU OKPYXKHOCTH;
®  BBIYUCIIATH JJIMHBI TMHEHHBIX 3JIEMEHTOB (PUTYpP M MIX YTJIbI, UCTIONB3YsI (POPMYIIbI ITTHHBI
OKPY>KHOCTH W JJIMHBI AYTH OKPYKHOCTH, (POopMyIIBI TUIOmanei ¢puryp;
e pemiaTth 3aJla4M Ha JOKA3aTebCTBO C UCIIOJIb30BaHUEM (DOPMYIT JUTMHBI OKPY>KHOCTH U
JUTMHBI TyTH OKPY>KHOCTH, (hOPMYJI TUIOIIaAeH Guryp;
® pemaTth MPaKTUYECKHE 3a7a91, CBSI3aHHBIE C HAXO0XKJICHUEM IT€OMETPUYECCKUX BEITMYUH
(McToNb3ys MpU HEOOXOAMMOCTH CITPABOYHUKY U TEXHUYECKUE CPEJICTBA).
Koopaunarsi
BbanCKHMK Haydyumci.
L] BBIYHUCIIATH JJIUHY 0Tpe31<a 110 KOOpIII/IHaTaM €ro KOHIIOB, BBIYHCIIATH KOOpIII/IHaTI)I
CepeIMHBI OTPE3Ka;
®  JCIOJIB30BaTh KOOPJAMHATHBIN METOJ I U3YUEHUS CBOMCTB IPSIMBIX U OKPYKHOCTEM.

Coaep:xanue Kypca

«IIpakTUKO-OpUEHTHPOBaHHBIE 3aJaHusD» OTpadoTka 3agau Ne 1-5 KM OI'3.

Tabnuuaoe W TpaduUecKoe MPEACTABICHUE NAaHHBIX, IUIAH M CXEMa, W3BJICYCHHE HYKHOUN
uHpopmanuu. I3MeHUYUBOCTH NP U3MepeHusiX. Pemaroniue npaBuia. 3aKOHOMEPHOCTH B U3MEHUYHBBIX
BeIMYMHAX. BeraucneHus u nmpeoOpa3oBaHue BeIUMYUH. VccnenoBanue MpoCcTeHImX MaTeMaTHIeCKUX
MOJIENIEN.

«Bpruncienus u npeodpazoanus». Orpadorka 3agay Ne 6 KUM OI'D.

/Jleiicmeus ¢c HamypanbHeIMU YUCAAMU

CnoxeHrne W BBIYMTAHUE, KOMIIOHEHTHI CJIOXXEHHS W BBIYMTAHUS, CBS3b MEXAYy HHMH,
HaX0XXJICHUE CYMMBbl M Pa3HOCTH, M3MEHEHHE CYMMbl M Pa3sHOCTH INPH HW3MEHEHHUH KOMIIOHEHTOB
CIIO’KEHUS M BEIYUTAHMUS.

YMHOXEHHE U JIeIeHUe, KOMIOHEHThI YMHOXEHHUS U JIEJICHUs, CBSI3b MY HUMHU, YMHOXECHHE
U CJIOXEHHUE B CTOJIOMK, JACJIEHUE YTrOJIKOM, IPOBEpPKa pe3ybTaTa ¢ MOMOIIbIO MPUKUAKU U 00paTHOTrO
JNEUCTBUSL.

Yucnogwie svipasricenusn

UmncnoBoe BeIpaKEHUE U €T0 3HAYCHUE, TOPSIOK BBITIOTHEHUS JISHCTBHA.

/lpoou. OovikHOGEHHBIE OpOOU

Jons, gacth, [pobHOE yKcio, Apodb. IpoOHoe uncio Kak pe3ynbraT jaeneHus. [IpaBuinbHble 1
HEeTpaBUWJIbHBIE APOOH, CMEIIaHHAas IPoOb (CMEIIaHHOE YHCTIO).

3anuch HaTYpajJbHOI'O YMCIA B BHJE IpoOM C 33aJaHHBIM 3HaMeHarTejeM, NpeoOpa3oBaHHe
CMEMIaHHOW IpoOU B HEMPABWIIbHYIO IpOOb U HA0OOPOT.

[TpuBenenue npobeii k 061memy 3HameHaTento. CpaBHeHHE 0OBIKHOBEHHBIX JPOOEH.

CrnoxeHre ¥ BBIYUTaHHWE OOBIKHOBEHHBIX JpOOei. YMHOKEHHE U JielieHHe OOBIKHOBEHHBIX
npobeit.

ApudmeTrndeckre 1eMCTBUS CO CMEIIaHHBIMH APOOSIMH.

Apudmernueckue 1eHCTBHS ¢ APOOHBIMHU YUCIIAMH.

Cnocobvl payuonanusayuu 8bI4UCIeHUL U UX NPUMEHEHUe NPU bINOTHEHUU OetiCEU.

Jecamuunsvie opoou

[IpeoOpazoBanne necATUYHBIX JpoOeil B OOBIKHOBEHHBIC. CpaBHEHHE NECATHUYHBIX JTPOOEH.
CroxeHrue W BBIYMTAHUE JECCATUYHBIX JApoOeil. OKpyrieHue NecATHUYHBIX JIpoOel. YMHOXKEHHE U



JeNIeHue JECATUYHBIX JpoOei. [Ipeobpazosanue 00bIKHOGeHHBIX Opobeli 6 OecsimuuHvle OpPOOU.
Koneunvie u 6eckoneunvie decsimuunvie Opoou.

Yucna. Pauuonanvhsle uucia

MHoxecTBO panuoHaNbHBIX uuced. CpaBHEHHE paLMOHAJIBHBIX 4YMcen. [ledcTBus c
panroHaATLHBIMU YUCIIaMU. [Ipedcmasienue payuoHaibHO20 YUCia 0ecimudHol 0poobio.

Jlpobno-payuonanvnsie sviparxcenus

[IpeoOpa3oBanue APOOHO-TMHEHHBIX BBIPOKEHHUI: CIIOKEHHE, YMHOXCHHE, JCIICHHE.
Aneebpauueckas opoow. Cokpawenue anceopauueckux opoobeu. I[lpusedenue ancedpauueckux opoobetl K
0bwemy 3namenamento. Jlelcmesus ¢ areedpaudeckumu OpoosMU: CIONHCEHUe, BbIYUMANUe, YMHONCEHUE,
OeneHue, 8036e0enue 8 CIeneHb.

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

Payuonanvuvie uucna

N3o0pakeHue yncen Ha YUCI0BOM (KOOpAUHATHOM ) psiMoii. CpaBHeHUE ynces. Moaysb uncia,
FEOMETpPUYECKasi UHTEPIpPETALUsT MOAYIS YKciia. J[edCTBUS C MOJOKUTEIBHBIMU U OTPULIATEIbHBIMHU
yrciaMu. MHOXECTBO IENbIX YHCEIL.

Koopounama mouxu

OcHOBHBIE OHATHS, KOOPOUHAMHBLI VY, paccmosanue medcoy moukamu. Koopounamer mouxu.

Hppayuonansusie yucna

[TonsiTre upparoHaibHOro uncia. Pacno3naBanue uppanuoHalbHBIX YHCEL.

MHnoorcecmso OelicmeumenbHbIX Yucerl.

«[Ipeobpa3zoBanue anredpanyecKux BbipaxkeHuii». Orpadorka 3agay Ne § KUM OI'D
Hppayuonanvusie uucna
IlonsiTne wuppanuoHanbHOro uucia. Pacno3HaBaHume wuppanuMoOHaNbHBIX uHcenl. [Ipumepst
JI0Ka3aTeNbCTB B anredpe. Jelicmesus ¢ uppayuoHanibHbLMU YUCIAMU. YMHOJICEHUe, OelleHue, 8036e0eHUe
6 cmenetb.

Mnooicecmeo OeticmeumenvbHbix yuce.

«YpaBHeHMs1 H HepaBeHcTBay». OTpaboTka 3a1a4 Ne 9 KM OI'D.

Pagencmea

YucnoBoe paBeHCTBO. CBOICTBA YHCIOBBIX PAaBEHCTB. PABEHCTBO C epeMEHHOM.

Ypasuenusn

[TonsTe ypaBHEHHS U KOpHA ypaBHEHUS. [IpedcmasneHue O pasHOCUTLHOCMU YPABHEHULL.
Obnacmo onpedenenus ypasrneHus (061acmos 0ONYCMUMbIX 3HAYEHUL NEPEMEHHOLL).

Jluneiinoe ypagnenue u e2o Kopnu

Pemenne nunelHbIX ypaBHEHUW. Jluneiinoe ypasnenue ¢ napamempom. Koauuecmeo xopmeii
JIUHEUH020 ypasHenus. PeuieHue TuHeliHblX YpagHeHUll ¢ napamempom.

Keaopammnoe ypagnenue u e2o kopnu

KBagparuelie ypaBHeHus. HenonHble KBaapaTHblEe ypaBHEHHUs. [[MCKpUMHHAHT KBaJpaTHOTO
ypaBHeHus. dopmyna KopHeW KBagpaTHOro ypaBHeHUs. Teopema Buema. Teopema, obpamnas
meopeme Buema. PenieHune KBaJpaTHBIX YpaBHEHHI: HCIOJb30BaHUE (POPMYIBI ISl HAXOXKJICHUS
KOpHeH, epaguueckuti memoO pewieHus, pasiodceHue Ha MHOMXCUmenu, noodoop KopHel ¢
ucnoavzoeanuem meopemvi Buema. Konuuecmeo xopheil K6a0pamnoeo ypagHeHus 8 3a8UCUMOCmu om
e2o ouckpumunanma. buxeadpammuvie ypasnenus. Ypasnenus, ceooumvie K TUHEUHbIM U KBAOPAMHBIM.
Kesaopammnvie ypasnenus ¢ napamempom.

/Ipoono-payuonanvnsie ypagnenus

Pemenne mnpocredmux IpoOHO-TUHEWHBIX YpaBHEHUH. Peuwenue OpobHO-payuoHanibHbIX
VPAaHeHU.

Memoovl pewienus ypagneHuil: Memoobl PAGHOCUNbHBIX NPeodpaA308aHull, Memoo 3aMeHbl
nepemeHnnou, epaguueckuii memod. Hcnonv3osanue ceoiicme ()yHKyuil npu peuieHuu ypasHeHull.

Tpocmetiuue uppayuonanvuvie ypasnenus suoa 4| f(x) =a, \/ f(x)= \/ g(x) .




n
Vpasnenus éuoa X' = aQ .Ypasnenust 6 yeavix yuciax.

«BeposiTHOCTB cOObITHII OTpadoTka 3a1a4 Ne 10 KM OI'D.

Cnyuaitnvle coobimus

Cny4aifHble OIBITHI  (IKCIIEPUMEHTHI), JJIEMEHTApHBIE CIy4ailHbIe COOBITHS  (MCXOJbI).
BepositHocTi  aneMeHTapHBIX — coObITHil.  CoObITMSL B CIOy4YallHBIX =~ OKCHEpUMEHTaX U
ONaronpusATCTBYIOLIUE d3JEMEHTapHble coObITHs. BeposTHOCTH cinydaliHbIX cOObITHH. ONBITHI €
PaBHOBO3MOXKHBIMH  3JIEMEHTAapHBIMU  cOObITUAMHU. Kiaccuueckne BEpOSTHOCTHBIE OIBITHI  C
UCIIOJIb30BAaHUEM MOHET, KyOUKOB.

«®ynkuun u rpadpuxm». OtpadoTka 3amad Ne 11 KHIM OI'D.

Dynuxkyuu

Honamue ¢pynkuyuu

JlexapToBbl KOOPAMHATHI HA IJIOCKOCTH. POPMHUpPOBAHUE MPEICTABICHUN O METAIPEIMETHOM
MOHATHH «KOOpAUHATEY. CrocoObl 3amaHus (YHKIMM: aHATUTHUYECKUN, rpapuuecKuil, TaOIUIHbIN.
I'padux Gpynkmun. [Tpumeps! GyHKIHIA, TOTYy9aeMBIX B IPOIECCE HCCIETOBAHUS PA3TUIHBIX PEabHBIX
MIPOLIECCOB U pelIeHus 3a/1a4. 3HaueHne QyHKIuu B Touke. CBOKCTBA PYHKIIHI: 00J1aCTh ONpEIeIeHuUs,
MHOYKECTBO 3HAYCHHM, HYJH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA, YeMHOCHb/HeYemHOCb, TIPOMEKYTKH
BO3pacTaHusi M yObIBaHMsI, HauOOIbIllee U HauMEHbllee 3HadeHus. MccnenoBanue (QyHKUIMU MO ee
rpaduky.

Juneitnasa gpynkyusn

CpoiictBa u rpaduk nuHeiHOH (yHKIMU. YTI0BOH K03(duument mpsmoi. Pacmonoxenune
rpaduka TMHEHHON (QYHKIMU B 3aBUCHUMOCTH OT €€ YIJIOBOTro Kod((duireHTa U cBOOOIHOTO YIieHa.
Haxooicoenue koagpguyuenmos nunetinou GyHkyuu no 3a0aHHbIM YCI0BUAM: NPOXOAHCOeHUe NPAMOU
yepez 06e MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOHCOEHUE NPAMOU Hepe3 OAHHYI0 MOYKY U
napanieibHol OaHHOU NPSAMOLL.

Keaopamuunasa ¢pynkuusn

CpoiictBa u rpaduk KBagpatuyHod ¢QyHkuuu (mapabona). [locmpoenue epaguka
K8AOpAmMu4HoU QYHKYUU no moukam

Oopamnasa nponopyuoOHAILHOCHb

k
CaoilicTBa QyHKIUH y = k y = —. I'unepOona.
X X

«ITocsenoBareabHocTH M nporpeccum» Otpadotka 3agau Ne 12 KM OI'D. (1 gac).
Ilocnedosamenvnocmu u npozpeccuu
UucnoBas mocienoBaTrebHOCTh. [IpuMepsl 4MCIIOBBIX MOCIeAOBaTeNIbHOCTEN. beckoHeuHbIe
nociieIoBaTeabHOCTU. Apudmernueckas mporpeccusi U ee cBoiicTBa. ['eomerpuueckasi mporpeccus.
Dopmyna obwe2o yieHa u Cymmbl n NePEuIX YleHO08 apUPMemuyecKoll U 2eoMempuieckol npozpeccuti

«YucsoBble U OyKBeHHbIe BbIpaskeHHs». OTpadoTka 3a1ay Ne 13 KM OI'D.

Yucnoevie u OyKeeHHbLE GbIPANCEHUA

BelpaxxeHue ¢ mnepeMeHHOW. 3HaueHHe BblpaxeHus. llojcraHOBKa BBIpaKEHWH BMECTO
IIEPEMEHHBIX.

Lenvie svipasrcenusn

Crenenb c HaTypaJlbHbIM IOKa3zaTeleM U ee cBoiicTBa. IIpeoOpazoBaHus BBIpaXXEHUH,
COJIEpIKAIIMX CTENIEHH C HATypaJIbHBIM I10Ka3aTeJIEM.

OpHouneH, MHOTOuIeH. JlefcTBUS ¢ OAHOWIEHAMU U MHOTOUYIEHaMHU (CJIOXEHHE, BHIYUTAHUE,
YMHOK€HUE). DOPMYIIbI COKpAILIEHHOIO YMHOKEHUS: Pa3HOCTh KBaJIpaTOB, KBaIpaT CyMMbI M Pa3HOCTH.
Pa3noxeHre MHOrouseHa Ha MHOXKUTEJIHM: BBIHECEHUE OOIIET0 MHOXKHTENS 32 CKOOKH, TPYIIHUPOBKA,
pUMEHEHHE (GOPMYII COKpAIIEHHOI0 YMHOXeHHs. KBajpaTHbIil TpexuieH, pa3iokeHue KBaJIpaTHOTO
TpeXuieHa Ha MHOKUTEIIH.

«IIpakTuyeckue pacuersl no popmyaam» Otpadorka 3agad Ne 14 KM OI'D



Bolpaxkenune ¢ nepeMeHHOH. 3HaueHue BbIpakeHUs. [loacTaHOBKAa BBIPAXKEHHH BMECTO
IIEPEMEHHBIX.

Ilenvie sviparicenun

Crenenp C HaTypaJbHBIM IOKa3areileM M ee cBoiicTBa. I[IpeoOpa3oBanHusi BBIpaXKECHHUH,
COJZIEpIKaIMX CTEIICHH C HATYpaJIbHBIM I10Ka3aTelIeM.

OpHowieH, MHOrouw1eH. JleficTBUs ¢ OTHOUJIEHAMHU U MHOTOWJIEHAMHU (CJI0XKEHHUE, BHIUYUTAHUE,
yMHOeHHEe). DopMyJIbl COKPAILIEHHOI'O YMHOKEHHUSL.

«Cucrembl HepaBeHCTB». OTpadoTka 3amay Ne 15 KM OI'D.

Cucmemul nHepagencme

CucreMbl HEpaBEHCTB C OJIHOM IepeMEHHOW. PelleHne cucTeM HEpaBeHCTB C OJHOU
NIEPEMEHHON: JTMHEHUHBIX, keadpammubix. VI300paxkeHne pelieHusi CUCTEMbl HEPAaBEHCTB HAa YHCIOBOM
IPSIMOM. 3aIUCh PELLIEHUS] CUCTEMbI HEPAaBEHCTB.

«Ieomerpuueckue purypsl. Yriabs». OtpadoTka 3amau Ne 16 KM OI'D.

Benuuunw

Benmuuuna yria. ['panycHas mepa yria.

Tpeyzonvnux

CaoiicTBa paBHOOEIPEHHOTO TpeyroyibHUKa. BHemHuit yrona tpeyroapHuka. Cymma yrios
TPEYroJibHUKa

«I'eomeTrpuueckue purypsol. Jaunby. Otpadotka 3amay Ne 17 KM OI'D

QDuzypbi 6 zeomempuu u 6 OKpysHcaruiem mupe

['eomerpuueckas purypa. Buyrpennss, BHemHss 00nactu GUrypsl, rpanuia. JInHuu u o0nacTu
Ha IUI0CKOCTH. Bhimykinast u HeBbInyki1as purypsl. [Inockas u Hemnockas ¢purypsl. [IoHsTHE BETUYNHBIL.
Jlinna. I3mepenue miinnbl. EAMHNUIBI U13MEpEeHUs JUIMHbI

Boienenue cBoicTB 00bekTOB. @OPMHUPOBAHUE MPEICTABICHUN O METAPEIMETHOM MOHATHH
«purypar. Touka, 0Tpe30K, npsimasi, JIy4, JOMaHas, IIOCKOCTb, yroJl, OUCCEKTpHCa yIiia U €€ CBOMCTBA,
BH/IbI YTJIOB, MHOTOYTOJIBHUKH, OKPY>KHOCTb U KPYT.

OceBast cummeTpusi reomerprueckux puryp. LlenTpanbHas cuMMeTpHsi FeOMETpUYECKUX (QUryp.

«ILlmomaas MHOTOyroJsHuKa». Otpadotka 3agad Ne 18 KUM OI'D

H3mepenus u evruucienus

[Tnomanu. dopmynbl MIOMAAN TPEYroidbHHUKA, MapajjieliorpaMMa U €ro YacTHBIX BHJIOB,
Tpanenun, ¢popmyna ['epona, Gpopmyna Mmiomaad BEITYKIOTO YETHIPEXYTOJbHHUKA, (DOPMYIIBI JITTUHBI
OKPY>KHOCTH H TLIOIIAAH KpyTa

«M3mepenust u Bpruuciaenus». Orpadorka 3agad Ne 19 KNIM OI'D.

H3mepenus u epluucinenus

[Tnomanu. dopmynbl TWIOMAAN TPEYTOJIbHUKA, MapajieiorpaMMa M €r0 YacTHBIX BHJIOB,
Tpameuuu, (Gopmyna IUIOMIATX BBIMTYKJIOTO YETHIPEXYTOJIbHUKA, (HOPMYIBI UTMHBI OKPYKHOCTH U
rtomaan kpyra. [nomaas npaBuiIbHOTO MHOTOYTOJTBHHUKA.

Teopema Ilucdaropa. TpuroHoMmeTpruueckre COOTHOIICHHS B MPSIMOYTOJILHOM TPEYTOJBHUKE.
Tpuronomerpuyeckue GyHKIUN yria.

«Teopernyeckue acnekto». OTpadoTka 3ama4d Ne 20 KUM OI'D.
TeopeTnueckue aceKThl, TEOPEMBI, aKCHOMBI, OTIPEIEICHNUS, (POPMYJIBL, JIEMMBI.

10



KanennapHo-temaTnyeckoe njiaHupoBaHHe

Ne Tema 3ansaTus OcHOBHbIE BUJIBI IEATEIBHOCTH Jara
/1 (Ne 3aymanust B KUM) yUaIuxcst IUIaH dakt
1,2 Breruucnenus u BeimonastoT apudMeTnueckue
npeobpaszoBanusi (6 JIEUCTBUSI C palliOHATBHBIMU
3aganue KNM) YHCJIaMH, BBIYUCIISIOT 3HAYCHUS
YHCIIOBBIX BBIPAXKCHUU, TIEPEXOJISAT OT
0THOM (hOPMBI 3aITMCH YHCIIA K IPYTroi
3,4 JlecTBUTEIbHBIC N300paxaroT unciia ToukaMu Ha
yucna (7) KOOPJMHATHOM IPSIMOM, CPAaBHUBAIOT
JEHCTBUTENLHBIC YHCTIA, BBITOIHSIIOT
BBIUMCJICHUSI U ITPe0Opa3oBaHusl,
BBITIOJHSIOT MIPUKUIKY Pe3yIbTaTa
BBIUHCIICHUI.

5,6 | IIpeobOpazoBanus BBITTONHAIOT BEIYKMCIICHUS U
anreOpanyecKux npeoOpazoBaHus apuhMETHIECKIX
BbIpaXeHU (8) BBIPAKECHM, IPUMEHSIOT CBOMCTBA

apuMeTHUYECKUX KBaJIPAaTHBIX KOPHEH
JUTSL Ipe00pa3oBaHus BBIPAKCHHUI
7,8 YpaBHeHUs U PemaroT nuHeHbIC U KBaJpaTHbBIE
HepaBeHcTBa (9) YpaBHEHHSI C OJTHOM MEPEMEHHOMH,
HEPaBEHCTBA C OJIHOI MEPEeMEHHOM U
UX CUCTEMBbI
9,10 | ®ynkuuu urpaduku | CTPOAT U YUTAIOT rPpaPUKH
(11) pa3NUYHbBIN (QYHKIHA, YUTAIOT
rpaduKku GyHKLIUH, OMHUCHIBAIOT C
MTOMOIIbIO (DYHKITUI pa3TUIHbBIC
3aBHCHUMOCTH MEX]1y BETHUNHAMH,
UHTEPIPETUPYIOT I'pa KU
3aBUCUMOCTEN
11,12 | Yucnossie u BrimonasoT npeobdpa3zoBaHus
OYKBEHHBIE anreOpanvdeckux BBIPAKEHUH,
BeIpakeHus (13) HAXOJAT 3HAUCHHs OYKBEHHBIX
BBIPQXXEHHUH, OCYIIECTBISSA
HEOOXOAUMBIE IT0ICTAHOBKH
13,14 | [IpakTrueckue OcCylIeCTBIISIIOT pacyeThl 10
pacueTsl 1o (dbopmytamM, BEIpaKatoT 3aBUCUMOCTH
dopmynam (14) MEXy BETMYMHAMU, BBIYUCIISIIOT
3HAYEHUS YHUCIIOBBIX BBIPAKECHUH
15,16 | [IpakTHKO- BEIITOHAIOT BEIYUCIEHUS U
OpPUCHTHPOBAHHBIE npeoOpa3oBaHusi, OCYIIECTBISIOT
3aganus (1-5) MPaKTUYECKHUE PACUEThI, CTPOAT U
UCCIIETYIOT MaTeMaTUYECKUE MOJIEIIH,
UCIIOJNIBE3YIOT MPHOOPETEHHBIC 3HAHUS
Y YMEHUS B IPAKTUIECKON
JEeSITeTHHOCTH
17,18 | I'eomeTpuyeckue BrimonHseT neicTsus ¢

¢urypsr. Yrisi (16)

TCOMETPHUCCKUMH QUTYPaAMH,
pelatoT IMIIAaHUMETPUUYECKUE 3aJaUH
Ha HaXO0XJICHHE TEOMETPHUECKUX
BEJTWYUH (YTJIOB)
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19,20

I'eomerpuueckue
¢burypsr. Jnunsi (17)

PacniozHarot reomerpudeckue Gpurypsl
Ha TUIOCKOCTH, Pa3IMyaroT UX
B3aMMHOE IIOJIOKEHHE, U300paxaroT
reoMeTpruYecKue GUryphl, peImaT
IUIAHUMETPUUECKHUE 3a/1a4l Ha
HaXO0X/ICHUE T€OMETPUUYECKUX
BEJIMYUH (JIJIUH, YTJIOB)

21,22 | ITnomans Pacnio3natot reomerpudeckue Gurypsl
MHOroyroyipHuKa (18) | Ha II0CKOCTH, pelarT
IUTAHUMETPUYECKHUE 3a7aui Ha
HaXO0X/ICHHE TeOMETPUUECKUX
BEJIMYMH (IUI0LIa/IeN ), OCYLLIECTBISIOT
pacueTsl 1o popmynaam
23,24 | N3mepenus u OnpenenstoT KOOpANHATHI TOYKU
Boruncienus (19) IUTOCKOCTH, TIPOBOJIST ONIEpaIiuy HaJ|
BEKTOpPaMH, BEIYUCISIOT IJIHHY U
KOODPJMHATHI BEKTOPA, YrOJI MEKIY
BEKTOpPaMH, CHHYC, KOCHHYC U TAaHT€HC
yria
25,26 | Teoperuueckue [TpoBomaT mOKa3aTeIbHBIC
acrniekTsl (20) pacCy X IeHusl, OUCHHUBAIOT
JOTUYECKYIO IPaBUIBHOCTD
pacCyX)IEHUM, pACIO3HAIOT
OMOOYHbIE 3aKITFOUCHHS
27,28 | Cucremsl HepaBeHCTB | PemaroT ypaBHeHHs, HEPaBEHCTBA U
(15) UX CHCTEMBI,
29,30 | BeposiTHOCTB HaxonsT BeposITHOCTD CiTy4aiiHbIX
coOsbiTHii (10) COOBITHI B IPOCTEHIINX pacyeTax
31,32 | [TocnenoBarenbHocTH | Pacmo3HaroT apudMeTHIeCKHe U
u nporpeccud (12) reOMETPUUYECKUE NTPOIPECCHH,
peIIaroT 3a/1a41 C MPUMEHEHUEM
(bopMyIIbI O0IIETO YIeHA U CyMMBbI
HECKOJIbKUX YJICHOB IPOTPECCUU
33,34 | Paborta ¢ KUM
(gacth 1)
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