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IHosicHUTEJILHAA 3aMMUCKA

O01mas xapakrepucTuKa yueOHOro npeamera «MareMaTuka

Pabouas nporpamma mo maremaruke 5-10-X kiaccax paszpaboraHa Ha ocHoBe DefepalbHOTO TOCYJapCTBEHHOTO CTaHAapTa
OCHOBHOT0 0011ero o0pazoBanusi, yreepxaeHHoro [Ipukazom MunucrepcTBa 00pazoBanus U Hayku Poccuiickoit @enepanuu ot «17»
nekadpst 2010 © Ne 1987 u AOOII OOO nnsa cnaboBugsamux oOyyarommxcess 'BOY «C(x)OLIMCC umenn B. 1. Jlaraesay,
paszpaboranHoii B cootrBeTcTBUM ¢ DAOII OO0 OB3, yrBepkaenHor Ilpukasom MunucrepctBa npocsemienus PO ot 24 Hoa0ps
2022 r. Ne 1025.

B smnoxy nudpoBoii Tpanchopmaiuu Bcex chep 4eIoBeYECKON NeITeIbHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM
YelloBEeKOM 0e3 0a30BOM MaTeMaTWYeCKOW MOJATOTOBKH. Y’K€ B IIKOJE MaTeMaTHKa CIY>KHT OMOPHBIM MPEAMETOM JUIS H3y4YCHUS
CMEXHBIX JUCIUIUIMH, a TOCJE IIKOJBl PeaTbHOM HEOOXOIWMOCTHIO CTAaHOBHUTCS HEMpEephIBHOE 0Opa3oBaHUE, 4YTO TpeOyeT
IOJIHOLIEHHOH 0a30B0i 00111€00pa3oBaTeIbHON NOATOTOBKY, B TOM YHCJIE U MATEMAaTUYECKOW. DTO 0OYCIOBIEHO TEM, YTO B HAIIU JTHU
pacTeT Yucio npodeccuid, CBSI3aHHBIX C HEMOCPEJCTBEHHBIM NMPUMEHEHHEM MaTeMAaTUKHU: U B cepe 3KOHOMHUKHU, U B OM3HEce, U B
TEXHOJIOTUYECKUX 00JIacTAX, U Jaxke B TyMaHUTapHbIX cdepax. Takum o0pazoM, Kpyr oOydaromuxcs, JJIs KOTOPBIX MaTeMaTHhKa
MOJKET CTaTh 3HAUUMBIM MPEIMETOM, PACILIUPSIETCS.

[IpakTrueckass MOJIE3HOCTh MAaTEMATUKU OOYCIOBJEHA TEM, YTO €€ MPEAMETOM SBISIIOTCA (yHIAMEHTAIbHBIE CTPYKTYpPbI
HAIIETO MHUpa: MPOCTPAHCTBEHHBIC (POPMBI M KOJIHMUECTBEHHBIC OTHOIIECHHUS OT MPOCTEUIINX, YCBAWBAEMBIX B HEMOCPEIACTBEHHOM
OTIbITE, JOCTATOYHO CJIOKHBIX, HEOOXOMUMBIX NJIsi Pa3BUTHUSI HAYYHBIX W TPHUKIAAHBIX HJeHd. be3 KOHKpEeTHhIX MaTeMaTHUYeCKHX
3HaHWI 3aTPYyJHEHO MOHUMAaHUE TMPUHIIUIIOB YCTPONCTBA M HCIOJIH30BAHUS COBPEMEHHOW TEXHUKH, BOCUPHUITHE U WHTEPIIpETAITUS
pa3HOOOpa3HOW COIMANTBHOM, SKOHOMUYECKOH, MONUTHYeCKOW uHpopmaimu, wmanodhPexkTHBHA TOBCETHEBHAS MpaKTUYECKas
NesATebHOCTh. KaxmoMy dYenoBeKy B CBOECH JKM3HHM TMPUXOIUTCS BBITIONHSATH PACUEThl U COCTABJISITH aJTOPUTMBI, HAXOIUTh H
NPUMEHATH (OPMYJIBI, BIAACTh MPAKTUUYECKHUMH TpPHUEMaMH T€OMETPHUECKUX H3MEPEHUH W TMOCTPOCHUU, YUTaTh HH(OPMAIHIO,
NPEJCTaBICHHYIO B BHUJAE TaONWIl, JuarpaMM W TpaduKoB, KUTh B YCIOBHUAX HEOMPEACICHHOCTH W TMOHUMATh BEPOSTHOCTHBIN
XapakTep CAydYalHbIX COOBITHM.

OAHOBpPEMEHHO C paclIupeHueM cpep MPUMEHEHHUsT MaTeMaTUKH B COBPEMEHHOM OOIIecTBe Bce 0osiee BaKHBIM CTAHOBUTCS
MaTEMaTUYECKUA CTUITh MBIIIIJICHUS, TTPOSIBIISTFOIINIICS B OMPEICTICHHBIX YMCTBEHHBIX HAaBBIKAaX. B mporiecce n3ydeHrss MaTeMaTHKH B
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apceHall MPUEMOB M METOJIOB MBIIUJICHUS YEJIOBEKa €CTECTBEHHBIM O0pa3oM BKIIOYAIOTCA MHAYKIMS W JEAyKIUsa, 000OUIeHuEe U
KOHKpEeTH3allusl, aHaJIUu3 M CUHTE3, KiIaccu(UKaIus U cUcTeMaTu3alus, adcTparupoBaHue u aHanorusi. OObEeKThl MaTeMaTHYECKUX
YMO3aKJIIOUCHUM, MpaBuja WX KOHCTPYUPOBAHMS PACKPHIBAIOT MEXaHU3M JIOTMYECKHX IOCTPOEHUM, CIOCOOCTBYIOT BbIpaOOTKE
yMeHus1 popMyJIHpOBaTh, 00OOCHOBBIBATh U JIOKA3bIBaTh CYKJICHUS, TEM CaMbIM Pa3BUBAIOT JIOTMUECKOE MbIIUICHHE. Benyimas pob
NPUHAICKUT MaTeMaTUKe U B (DOPMHUPOBAHUH aJTOPUTMHUYECKON KOMIIOHEHTHI MBIIUICHUS U BOCIIUTAHUN YMEHUU NEeWCTBOBAThH MO
3aJJaHHBIM AJITOPUTMAaM, COBEPIICHCTBOBATh M3BECTHBIE U KOHCTPYHUPOBATh HOBBIE. B mporiecce pemieHus 3a1a4 — OCHOBOM yueOHOM
NeATEIbHOCTH Ha YpOKaX MaTeMAaTUKU — Pa3BUBAIOTCA TAK)KE TBOPUECKAs M IPUKJIAJHASI CTOPOHBI MBIILJICHUS.

OOyyeHre MaTeMaTHKE JaeT BO3MOXKHOCTh Pa3BUBATh Y OOYYAIOIIMXCS TOYHYIO, PallMOHAIBbHYI0 M HMH(OPMATHBHYIO pEyb,
yMEHHE OTOMpaTh Hauboyiee MOAXOMSALINE S3bIKOBbIE, CUMBOJIMYECKUE, TpaUUeCKUE CpPEICTBA JJII BBIPAKEHUS CYXKICHUH U
HaIJIATHOTO UX MPEJCTaBICHUS.

HeoOxoaumbiM KOMIIOHEHTOM OOLIEH KYJbTYypbl B COBPEMEHHOM TOJIKOBAHHM SIBIIIETCA OOLIEE 3HAKOMCTBO C METOAaMH
MO3HAHUA IEUCTBUTEIBHOCTH, MIPEACTABICHUE O PEIMETE U METO/IaX MAaTEMATUKH, UX OTIMYUI OT METOJIOB IPYTUX €CTECTBEHHBIX U
TYMaHUTAPHBIX HayK, 00 OCOOCHHOCTSAX NMPUMEHEHHUS MAaTeMaTUKH ISl pEeUICHUS HAYYHBIX WM MPUKIAIHBIX 3a/1ad. Takum oOpaszom,
MaTeMaTh4yeckoe o0pa30BaHNe BHOCUT CBOM BKJIAJ B (DOPMUPOBAHKE OOIICH KYJIbTYyphl YEJIOBEKA.

N3ydyeHne MaTeMaTUKHU TaKKe CIIOCOOCTBYET 3CTETUUYECKOMY BOCIMTAHUIO YEJIOBEKAa, MOHUMAHUIO KpPacoThbl M HU3SIECTBA
MaTEMaTUYECKHUX PACCYKIACHUH, BOCIPUITHIO TEOMETPUUECKUX (POPM, YCBOCHUIO UAEH CUMMETPHH.

KoppekunonHo-pa3BuBaOIUid MOTEHIMAN yyeOHoro mnpeaMera «MaTemaTuka» COCTOUT B OOECIEYEHMHM BO3MOXKHOCTEH IS
MPEOIOJICHHUS CIICIYIOMNX CIeU(PUUECKUX TPYIHOCTEN CIa00BUASIIUX O0yYaIOIIUXCS:

® (pparMeHTapHOCTb WM UCKAKEHHOCTh MPEACTABICHUN O pealbHbIX 00BbEKTAX U Mpoleccax;

® HEJI0CTaTOYHOCTh HEOOXOIUMBIX CBEACHUMN 00 OKPYIKAIOIIEM MHUPE;

® HEIOCTaTOYHOCTh COIMAJIBHOTO ONBITA U, KaK CIIEJCTBHE, HEBO3MOXXHOCTh YCIEIIHOTO (POPMUPOBAHUS psijia TOHITHM,
PELICHMS CIOKETHBIX U PAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

® TPYAHOCTU BOCIpPUATUS rpaduueckoil MHGOpPMAIMM U BBINOJHEHUS JIOObIX rpaduyeckux padoT, 3aMeasieHue TeMIla
BBINOJIHEHUS [IOCTPOCHUN;

® 3aMe/JIeHHUE TEMIIA U CHUKEHUE CKOPOCTH BBIMOTHEHUS MUChbMEHHBIX padoT.

[Ipeoionenne yka3aHHBIX TPYAHOCTEH IOJIKHO OCYIIECTBIATHCS Ha KaXKJIOM YPOKE YUYHUTEJIEM B Ipollecce CeluaIbHO
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OpraHU30BaHHOU KOPPEKIIMOHHOU pabOTHI.

Hean ndyyenus: yueoOHoro npeamera «MareMaTuka

[IpropuTeTHBIMU 1IEIIMHU 00yUeHUs] MaTeMaTuke B 5—10 kiraccax siBIsIIOTCS:

dhopMUpOBaHUE IEHTPAIBHBIX MaTEMAaTHYCCKUX MMOHATHM (YKCII0, BEIMYMHA, TeOMeTpuUuecKas purypa, nepeMeHHas,

BEPOSTHOCTh, (YHKIHMS), OOCCIEUYMBAIOIIUX IPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTEeMaTHYECKOTO 00pa3oBaHUs
00yJaronuxcs;

MOJIBE/ICHUE O0YYaIOIINXCSl HAa JOCTYITHOM JJISi HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3M MATEMAaTHKU U OKPYKAIOLIEr0 MHUPA,
MMOHMMAaHNE MaTeMaTHKH KaK 4acTH OOIIEeH KyIbTyphl YEJIOBEUCCTBA,

Pa3BUTHUE UHTEIUICKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH OOyYaromuxcs, MO3HaBATEIbHOM aKTUBHOCTH, UCCIIEI0BATEIHCKUX
YMEHUM, KpUTUIHOCTH MBIIIUICHUS, UHTEPECa K U3yUCHUIO MAaTEMATUKHU;

dbopmupoBaHrue (YHKIIMOHAIBHOM MaTeMaTHYECKOW TPaMOTHOCTH: YMEHHUS paclo3HaBaTh MPOSIBICHUS MaTeMAaTHYECKUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEM B peajbHbIX >KU3HCHHBIX CHUTYalUSX U TMPU H3YUYCHUH JIPYTHX Y4EeOHBIX MPEIMETOB,
MPOSIBJICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (hOPMYyIUPOBaTh UX H asi3bIKe MAaTEMAaTHKU M CO3J]aBaTh MaTeMaTHYECKUE MOJCIH,
MIPUMEHATH OCBOCHHBIN MaTeMaTUYECKUI ammapaT AJjisl PEIISHUs TPAaKTUKO-OPUEHTUPOBAHHBIX 33/1a4, HHTEPIIPETUPOBATh U OLICHUBATh
MOJTYYEHHBIE PE3YJIbTATHI.

Koppekunonnsie 3axaun:
Pa3zBuTHE 3pUTENBHOTO, OCSI3aTENbHO-3PUTEIIBHOTO U CITyXOBOTOBOCIIPUSITHSL.
Pa3BuTHE NPON3BOIBHOTO BHUMAHUS.
Pa3Butue u KOppeKIus maMsTy.
Pa3Butue 1 KOpPEKIMs JJOTMYECKOT0 MBIIIICHHUS, OCHOBHBIX MBICITUTEIBHBIX ONIEPAIIHii.
[IpeonosieHre MHEPTHOCTH TICUXUYECKHUX TPOIIECCOB.
Pa3BuTHe quanornyeckoi 1 MOHOJIOTHYECKON PEYH.
[Ipeononenne Bepdbanu3ma.

DopMUPOBaHUE HABBIKOB 3PUTEIIBHOTO, OCA3ATEIIBHO-3PUTEIBHOTO U CIIyXOBOT'O aHAJIM3A.
e Pa3BuTHe HaBBIKOB OCS3aTEIBHO-3PUTEIHLHOTO 00CIEIOBAaHUS U BOCIPHUSATHS LBETHBIX (MM KOHTPACTHBIX, YEPHO-OENbIX)
penbedHbIX N300paXeHH MPEIMETOB, KOHTYPHBIX U300paXEHU reOMETPHUUECKUX GUTYp U T.1.



e dopmupoBaHHE YMEHHS BBIOJHATH MPHU MOMOIIM YEPTEKHBIX MHCTPYMEHTOB I'€OMETPUUECKHUE MOCTPOCHHUSI, TOCTPOCHUE
rpadukoB QpyHKIUN, TUArPaMM U T.II.

e dopmupoBaHHE YMEHHUS YUTATh I[BETHBIE (UM KOHTPACTHBIE, YepHO-0elbie) peibedHble TpaduK JIEMEHTAPHBIX (QYHKIIHIMA
Ha KOOPJIMHATHOM MJIOCKOCTH.

e (OOyueHue mpaBUiaM 3aMCH MaTEMATHUYECKUX (POPMYJT U CIICIIHATIBHBIX 3HAKOB.

e (OOydeHne mprieMaM MpeoOpa3OBaHMUSI MATEMATHIYCCKUX BRIPAKEHUH.

e (CoBepIlIEHCTBOBAaHHUE CHEIUAIBHBIX IPUEMOB 00CIIEJOBAaHUS U U300PAKEHUS U3yUaeMbIX OOBEKTOB.

e dopmupoBaHUE, yTOYHEHHUE MIIM KOPPEKIUS MPEACTABICHUH O MPEAMETax U MPOIECCaxX OKPYIKaIOIIEH IeHCTBUTETHHOCTH.

e @OopMUPOBAHKE U COBEPIICHCTBOBAHUE YMEHUS PACIIO3HABATH CXOAHbBIE TIPEIMETHI, HAXOAUTh CXOAHbIE U OTINYUTEIbHBIC
NPU3HAKU IPEIMETOB U SBJICHUI, UCIIOJIb3Ysl COXPAHHbBIE aHATTU3ATOPHI.

e ®DopMHUPOBAHKE U COBEPIICHCTBOBAHNE YMEHUS HAXOAUTh IPUUNHHO-CIICCTBEHHBIE CBSI3H, BBIJICISTH IIaBHOE, 0000IIATh,
JIeaTh BBIBO/IBI.

e (CoOBEepIIECHCTBOBAHNE HABBIKOB BEpOATIbHONM KOMMYHHUKALIHU.

e (CoOBepIIIEHCTBOBAHUE YMEHUS PUMEHSTh HEBEPOATbHBIE CITIOCOOBI OOIIICHHUS.

e Pa3BuTHE MEIKOW MOTOPHUKHU U 3pUTEIBHO-MOTOPHOW KOOPIUHALIMH.

e (CoBepIIeHCTBOBAHNE YMEHHSI 3pUTEIIbHON OPUEHTUPOBKH B MUKPOTIPOCTPAHCTBE.

e @OopMUPOBAHHE PALMOHAIBHOIO MOJAXO0Ja K PEIICHUI0 Y4YEOHBIX, OBITOBBIX U NPO(ECCHOHAIBHBIX 3a]ad, pa3BUTUE
AHAJIMTUKO-TIPOTHOCTUYECKUX YMEHUI 1 HAaBBIKOB.

Anrebpa sBIsIETCS OJHUM W3 OMOPHBIX KYpPCOB OCHOBHOWM IIIKOJIBI: OHa OOECTeurMBaeT H3y4YeHHE APYTUX TUCIUILIVH,
KaKeCTECTBCHHO-HAYYHOTO, TaK W TyMaHUTAPHOTO ITUKJIOB, €€ OCBOCHHE HEOOXOAMMO I MPOJOJDKEHUS O0pa3oBaHUS M B
MOBCETHEBHOHN W3HU. Pa3BuTHe y 0OyYarOmMXCS HAyYHBIX MPEICTABICHHUN O TMPOWCXOXKICHUH M CYIIHOCTH alreOpandecKux
abCcTpakiuii, crmocobe OTpaKeHUsI MaTEeMAaTUYECKOW HAYKOW SIBJICHHM M TIPOIECCOB B MPUPOJIC U OOIIECTBE, PO MATEMATHYECKOTO
MOJICJIMPOBAaHUS B HAYYHOM MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHHUIO HAYYHOTO MUPOBO33PEHMS U KAU€CTB MBIIIIJICHUS,
HEOOXOMMMBIX ISl aJanTaiii B COBpeMEHHOM Iu(poBoM obmecTBe. M3ydenne anreOpbl €CTeCTBEHHBIM 00pa3oM oOecreynBaeT
pa3BUTHE YyMEHHs HaOII0IaTh, CPaBHUBATh, HAXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIUICHUS, CIOCOOHOCTH
apryMEHTUPOBAHO 0OOCHOBBIBATH CBOM JICMCTBUS U BBIBO/IbI, (HOPMYIUPOBAThYTBEpKACHUS. OCBOEHHUE Kypca anreOpbl 00ecreunBaeT
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Pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYYaIOMIMXCA: OHM HMCHOJB3YIOT JCIYKTUBHBICE U MHAYKTHBHBIE pacCyXAeHHs, 0000IlIeHHE U
KOHKpeTH3aluio, abcTparupoBaHue u aHanorutro. OOyuyeHue anreOpe NpearosiaraeT 3HAYUTEIbHBIM O00BEM CaMOCTOSATEIHHOM
NESATEIbHOCTH O0Yy4YaloIMXCs, IMOATOMY CaMOCTOSITEIbHOE pEIIeHHE 3aJad eCTECTBEHHBIM 00pa3oM SBISIETCS peau3alueit
NEeSTEIbHOCTHOTO MPUHIUIIA O0yYEHHUS.

B crpykrype mnporpamMmbl y4eOHOro Kypca «Anredpa» OCHOBHOM IIKOJBI OCHOBHOE MECTO 3aHUMAIOT COJEPKATENbHO-
METOAMYECKHE JIMHUK: «UHCla 1 BBIUYUCICHUSNY; «AJIreOpanyecKkue BhIpaXEHUs»; « Y paBHEHUS U HEpaBEeHCTBa»; «DyHkiuny. Kaxmas
U3 ATUX COJAEPKATEIbHO-METOANYECKUX JIMHUN pa3BUBACTCS HAa MPOTSHKEHUM YETHIPEX JIET U3yUEHUsl Kypca, €CTECTBEHHBIM 00pa3oM
NEperIeTasiCb U B3aUMOJIECUCTBYSl C JPYTMMHU €ro JHMHUAMU. B Xone u3yueHuss Kypca OOydarolMMCS HPUXOJIUTCS JIOTUYECKH
paccyX1aTh, UCIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN SA3bIK. B CBSI3M € 3TUM Lienecoo0pa3HO BKIIOYUTH B MPOrPaMMy HEKOTOPHIE
OCHOBBI JIOTMKH, MPOHU3BIBAIOUIME BCE OCHOBHBIE pa3leibl MaTEMaTUYECKOro OOpa30BaHHsS W CHOCOOCTBYIOIIME OBJIAJEHUIO
00y4arommMMucs OCHOB YHUBEPCAIBHOTO MAaTEMaTUYECKOTO fA3bIKa. TakuMm oOpa3oM, MOKHO YTBEPXKIATh, YTO COJEPKATEIbHOU U
CTPYKTYPHOU OCOOEHHOCTBIO Kypca «Anredpa» SBISIETCS €ro HHTErPUPOBAHHBIA XapaKTep.

Copepxanuve nuHUM «Yucia W BBIYMCICHUS» CIYKUT OCHOBOM Ui JajbHEMILEro H3y4eHHs] MaTeMaTHUKH, CIIOCOOCTBYET
Pa3BUTHIO y 00YYaIOIIUXCSl JJOTMUYECKOI0 MBIIUIEHUS, OPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOPUTMaMU, a TAKXKE MPHUOOPETEHUIO
NPAKTUUYECKUX HABBIKOB, HEOOXOIUMBIX ISl MOBCEAHEBHOW >XKM3HU. Pa3BuUTHE MOHATHS O 4YMCle B OCHOBHOM IIIKOJIE CBSI3aHO C
palMOHANBHBIMUA M UPPALMOHATBHBIMUA YHCIAMU, (POPMUPOBAHUEM MTPEACTABICHHUMN O IEMCTBUTEIBHOM UYHKCIE. 3aBEPIICHUE OCBOCHUS
YUCJIOBOM JIMHUU OTHECEHO K CTaplleMy 3BeHYy 00I11ero o0pa3oBaHuUsl.

ConepxaHue JBYyX alreOpanyecKkux JUHUN — «AJreOpandyeckue BBIPAKEHUSD U «YPABHEHUS U HEPABEHCTBa» CIOCOOCTBYET
bopMHpOBaHHIO Y OOYYalOIIMXCAd MAaTeMAaTHYEeCKOro ammapara, HeoOXOAUMOro JJis pelIeHUs 3aJad MAaTeMaTHKH, CMEXHBIX
IPEeIMETOB M NMPAKTUKO-OPUECHTUPOBAHHBIX 3a7ad. B OCHOBHOHM mIKOJie Y4eOHBIN MaTepuan TpyHIUpPYyeTcs BOKPYT pallMOHATBHBIX
BbIpaXXEHHUI. Anrebpa JEMOHCTPUPYET 3HAYECHHUE MATEMATHKU KakK s3blKa JUIsl MOCTPOCHHUS MAaTeMaTHYECKUX MOJIEeH, ONucaHus
IPOLIECCOB U SBJIICHUN peanbHOro mupa. B 3amaum oOyueHust anredpe BXOISAT TakKe JajbHEHIIee pa3BUTHE aJTOPUTMHUYECKOIO
MBIILJIEHUS, HEOOXOIMMOI'0, B YACTHOCTH, JJIsI OCBOCHUS Kypca MHPOPMATHUKH, U OBJIaJICHUE HABbIKAMU JAENYKTHUBHBIX PACCYKICHUM.
[IpeobpazoBanre CHUMBOJBHBIX (OPM BHOCUT CBOM crenu(puyeckuil BKJIaJ B pa3BUTHE BOOOPaKEHMS, CIOCOOHOCTEH K
MaTeMaTU4ECKOMY TBOPYECTBY.

Copnepxanve GyHKUHOHATBHO-TpaUUYECKON JIMHUM HAIENeHO Ha MOoJydyeHHe OOydarouMMHUCS 3HAHMM O (PYHKIUAX Kak
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Ba)KHENIIEH MaTeMaTHYeCcKOM MOJICNH JIJIsl OITMCAHUs U UCCIEAOBaHUS Pa3HOOOPa3HbIX MPOIECCOB U SIBJICHUI B MPUPOJIE U OOIIECTBE.
N3yuyenue »3Toro marepuasna CioCOOCTBYET pa3BUTHIO Y OOYyYAIOIIMXCSI YMEHHUS MCIOIb30BATh PA3JIMUHBIE BHIPA3UTEILHBIE CPE/ICTBA
S3bIKa MATEMaTUKH —CJIOBECHbIC, CHUMBOJIMYECKHE, Trpaduyeckue, BHOCUT BKJIaJ B (QOPMUPOBAHUE TNPEJICTABICHUNA O POIH
MaTE€MaTUKH B Pa3BUTUU IIUBUIIU3AIMH U KYJIbTYPHI.

Crnenyst mpeacTaBlIeHHOM pabouel mporpaMme, HauMHas C CEIbMOIO KJjacca Ha YpOKax IeOMETpUU OOYYarOMIMMCS y4HUTCS
MPOBOJUTH JOKAa3aTeIbHbIE PACCYKICHHS, CTPOUTH JIOTHUECKHE YMO3AKIIOUEHUS, JOKa3bIBaTh MCTUHHBIC YTBEPKIACHUS U CTPOUTH
KOHTPIIPUMEPBI K JIOXKHBIM, MPOBOJUTH PACCYKIEHUS «OT IMPOTUBHOIO», OTJIMYATh CBOWCTBAa OT IPHU3HAKOB, (OPMYJIHUPOBATH
oOpatHble yTBepkaeHus1. OOyyaromuiics, OBJIaAEBIINN UCKYCCTBOM PACCyX1aTh, OyA€T IPUMEHATDH €r0 U B OKpPY>KatoIeH KU3HH.

Llenpro M3ydeHUS TEOMETPHUM SIBISETCA HWCIONb30BAaHHWE €€ KaK WHCTPYMEHTA MpU PEHICHUH KaK MaTeMaTUYEeCKUX, TaK M
NPaKTUYECKUX 3a]1a4, BCTPEUAIOIIMXCS B peajbHOM kn3HU. OKOHYMBIIMN KypC T€OMETPUU 00yUaroUUiics, JOKEH ObITh B COCTOSTHUU
ONpEJEIUTh T'€OMETPUUECKYIO (PUTYpY, ONHCATHh CIOBAMHU JIaHHBIA 4YEPTEX WJIM PUCYHOK, HAWTH IUIOIIA[b 3€MEJIbHOIO Yy4yacTKa,
paccuuTaTh HEOOXOJMMYIO JUIMHY ONTOBOJIOKOHHOTO Kalenss wid TpeOyeMble pa3sMepbl rapaxka Uisi aBTOMOOWIS. OTOMy
COOTBETCTBYET BTOpAsi, BEIUNCIUTEIbHAS JINHUS B U3YUEHUN T€OMETPUHU B LIKOJIE.

Yuurento pekoMeHIyeTcs MoAOUpaTh 3aJayd MPAaKTUYECKOTO XapakTepa JUisl paccCMaTpUBAEMbIX TEM, YUUTh JI€TE€H CTPOUTH
MaTeMaTUYeCKUe MOJENIN PEaJIbHbIX >KU3HEHHBIX CUTYallud, MPOBOAMTH BBIYUCICHHS M OLEHUBATh aJEKBATHOCTb IOJIYYEHHOI'O
pesynbTaTa. KpailHe Ba)XKHO MOJYEPKUBATH CBSI3U T€OMETPUU C JIPYTMMHU IPEIMETaMHU, MOTUBHPOBATh UCIOJIb30BATh OINpPEACIICHUS
reOMeTpHUECKUX (UTYP U MOHITHN, IEMOHCTPUPOBATH IPUMEHEHNE MTOJyYeHHBIX YMEHUH B (DU3MKE U TEXHUKE. DTU CBA3M Hanbosee
SpKO BUJHBI B TeMax «BekTopbl», « TpuronoMerpuieckue COOTHOIIECHUs», «MeToa koopauHat» u «Teopema [ludaropar.

B coBpemeHHOM 1M(PPOBOM MHUpPE BEPOSTHOCTh U CTATUCTHKA MPHOOPETAIOT BCE OONBIIYIO0 3HAUMMOCTb, KaK C TOUKU 3PEHUS
NPAKTHUECKUX MPUIOKEHUH, TaK U UX POJIM B 00pa30BaHUU, HEOOXOAUMOM KaXXJIOMy 4eJoBeKy. Bo3pactaer uncio npodeccuii, mpu
OBJIaJICHUH KOTOPBIMU TpeOyeTcst Xopolas 0a30Bas MOATOTOBKA B 00JaCTH BEPOSITHOCTH U CTATUCTUKH, TaKasl MOATOTOBKA BaXKHA JIJISt
POJIOJKEHUS 00pa30BaHUs U 17151 yCHEIHON NpodhecCuOHaTbHON Kapbhephl.

Kaxx1ip1il uenoBek MOCTOSIHHO MPUHUMAET PEIICHUs Ha OCHOBE MMEIOUIUXCS Y HEro AaHHbIX. A 1711 000OCHOBAHHOIO MPUHATHUS
pelIeHusl B yCJIIOBUSIX HEJIOCTaTKa WM U30bITKa HH(DOPMAIMK HEOOXOIUMO B TOM YHCJIE XOPOIIOo C(hOPMUPOBAHHOE BEPOSTHOCTHOE U
CTaTUCTUYECKOE MBIILIIEHUE.

MMeHHO mO3TOMY OCTpO BCTaja HEOOXOAMMOCTh CGHOPMHUPOBATH y OOydaomuxcs (yHKIUOHAIbHYIO TIPaMOTHOCTH,
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BKJIIOYAIONIYI0 B ce0s B KadyecTBE HEOTHEMJIEMOM COCTaBIAIONIEH YMEHHME BOCIPUHUMATh U KPUTHUYECKH aHAJIU3UPOBATH
uH(OpMAaIUIO, MPEJICTABICHHYI0 B Pa3UYHbIX (hopMax, MOHUMATh BEPOSTHOCTHBIA XapaKTep MHOTUX peajbHBIX MPOIECCOB U
3aBUCUMOCTEH, MPOU3BOIUTH MPOCTEHIINE BEPOSTHOCTHBIE pacueTbl. 3HAKOMCTBO C OCHOBHBIMHU MPUHIMIIAMH cOOpa, aHAIM3a U
MPEACTABICHUS JTaHHBIX M3 PA3JIUYHbIX Ccep >KU3HM OOLIECTBA M TOCyAapcTBa MPUOOIIAET 0O0yYaromuXcsi K OOLIECTBEHHBIM
uHTepecam. M3ydueHrne 0CHOB KOMOMHATOPUKY Pa3BUBACT HABBIKM OPTaHHU3AIMH MTepedopa U MmoIcueTa Yiciia BAPUAHTOB, B TOM YHUCIIE,
B TPUKJIQJAHBIX 3a7adax. 3HAKOMCTBO C OCHOBaMH TeOopwH TpadoB CO3MaeT MaTeMaTWdecKuid (pyHIaMeHT st (HOPMHUPOBAHUS
KOMIMETEHIIM B obsiactu MHGOPMATUKU M IU(PPOBBIX TexHOJOruH. [loMUMO 3TOro, mpu HM3y4eHUM CTATUCTUKUA U BEPOSITHOCTH
oborarmarTcs IpeICTaBIeHUs 00YyUYaloIUXCsi 0 COBpPEMEHHON KapTUHE MHUpa U METO/IaX €ro uccieaoBanusi, GOpMHUPYETCs TOHUMaHUE
POJIM CTATUCTUKH KaK UCTOYHHMKA COIMAIIBHO 3HAYUMOM WH(GOPMAIIMH U 3aKJIaIbIBAIOTCS OCHOBBI BEPOSITHOCTHOT'O MBIITUICHHUS.

B cooTBeTCTBUY C TaHHBIMU LIEJISIMU B CTPYKTYpE MPOrpaMMbl y4eOHOTO Kypca « BeposITHOCTh U CTaTUCTHKA» OCHOBHOM

IIKOJIBI BBIJICJICHBI CIEIYIONINE COAEPKATEIBHO METOAnYECKrEe TUHNUM: «lIpeacraBinenre TaHHBIX U OMUCATEIbHAS CTATUCTUKAY;
«BeposTHOCTBY; «DIIeMEHTh KOMOMHATOPUKWY; «BBeneHne B Teoputo u rpadony.

Conepxxanue nmuann «lIpencraBienre MaHHBIX W ONMUCATEIbHAS CTATHCTHKA» CIYXKUT OCHOBOU Il (OPMUPOBAHMS HABBIKOB
paboThl ¢ uH(OpMAIME: OT YTEHUS] WHTEpHpeTanuu UHGOPMAIUY, MPEICTABICHHON B TaONMIAX, HA JUarpaMMax W rpadukax o
cOopa, peICTaBICHNs] U aHAIN3a JAHHBIX C MCIOJb30BAHHEM CTATUCTHYECKUX XapaKTEPUCTUK CPEIHUX W paccemBanus. Paboras c
JTAHHBIMU, 00yYaIOIIMeCs] Y4aTCsl CYUTHIBATh MHTEPIIPETUPOBATH JaHHBIE, BHIIBUTATh, ApTYMEHTUPOBATh U KPUTUKOBATH MPOCTEHIITNE
TUTIOTE3bl, PA3MBIILISATHh Ha/l (PAKTOPAMHU, BHI3BIBAIOIIMMHU U3MEHYUBOCTD, U OLICHUBATh UX BJIMSIHUE HA PACCMATPUBAEMbIC BEJIMUUHBI U
MTPOIIECCHI.

NHTYynTHBHOE NpEACTaBICHUE O CIIyYalHOM HW3MEHYMBOCTH, HWCCIIEIOBAHUE 3aKOHOMEPHOCTEW M TEHAEHUMM CTAHOBUTCA
MOTHBHUPYIOIIEH OCHOBOM Uil HU3YYEHUS TEOPUU BEPOSTHOCTEM. boiblioe 3HAYEHHWE 3/1€Ch HMMEKT NPAKTUYECKUE 3aJlaHusl, B
YaCTHOCTH OIBITHI C KJIACCUYECKUMU BEPOATHOCTHBIMHA MOJEIISIMH.

[TonsTrie BEpOSTHOCTH BBOAUTCSA KaK Mepa MPaBAONOa00us ciiydalHOro coOwiTs. [lpu m3ydeHuu kypca oOydaromuecs
3HAKOMATCSI C MPOCTEHIIMMHU METOJAMH BBIUMCIIEHUS BEPOSITHOCTEM B CIIYYallHBIX JKCIIEPUMEHTAX C PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU MCXOJIaMU, BEPOSITHOCTHBIMU 3aKOHAMH, TTO3BOJIAIOIIMMU CTaBUTh U peliaTh 0ojiee CI0XKHbIC 3aaun. B Kypc BXoadt
HAaYaJIbHBIE IPEACTABJIEHUS O CIIyHYalHBIX BEJIUMYMHAX U UX YHCJIOBBIX XAPAKTEPUCTUKAX.

Taxke B paMKax 3TOr0o Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYAIOMIUXCS ¢ MHOXKECTBAMH M OCHOBHBIMH OTI€PAITUSIMH HaJ|
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MHO>KECTBAMH, PACCMATPHUBAIOTCS MIPUMEPHI MPUMEHEHUs JJIsl pelIeHUs 3aa4, a TaKXKe HUCIOIb30BaHUS B JPYTUX MATEMaTUYECKUX
Kypcax U y4eOHBIX NpeaMETaX.

Mecto yyeOHoro npeamera «Maremaruka» B yueOHOM ILIAHE

VYuebnsiii npenMet «MaremaTrkay sIBIsIeTCS 00s3aTeNIbHBIM MPEIMETOM Ha JAHHOM YPOBHE 00pa30BaHus.

B 5—10 xmaccax (AOOIT OOO nns cnaboBumanmx) yuyeOHbIH mpeameT «MaTeMaTuka»TpaJullMOHHO U3Yy4aeTcs B paMKax
CIeNYIOMUX Yy4eOHBIX KypcoB: B 5-6 kimaccax —kypca «Marematnkay, B 7—10 kmaccax — KypcoB «Anrebpa» (BKIrOYas
3JIEMEHTBICTATUCTUKUUTEOpUUBEposiTHOCTEN )u«[ eomeTpusi». HacTosmennporpaMMoiBBOAUTCACAMOCTOSI TENbHbIIY4eOHBIHKY pc«Bepo
SATHOCTBUCTATUCTUKA.

MecTo yueOHOro Kypca «AJiredpa» B yueOHOM IIaHe.

Cornacno yueOHomy 1utany (AOOIT OOO nns cnaboBuagmux) B 7-10 kinaccax usydaercs yuyeOHbI Kype «Anredpa», KOTOpbIi
BKJIFOYAET CJENYIOIIME OCHOBHBIE pa3Jlielibl colepkaHus: «Yucia U BBIYUCICHUS, «ANreOpandeckue BhIPAXEHUSD», «YPABHEHUS H
HEPaBEHCTBA», « DyHKIMM». YUeOHBIN MJIaH HAa U3yUYeHHE alreOphl B 7 Kilacce OTBOAUT HE MeHee 3 yueOHbIX YacoB B Henenmo, B 8,9,10
KJlaccax He MeHee 2 y4yeOHBIX YacOB B TEUEHHE Ka)XJO0ro roja oOydeHHs, BCEro 3a 4eTbipe roga oOydenus He MeHee 306 yueOHbIX
yacoB. [lpu peamuzaunu AOOITIOOO nns crnaGoBUIAIIMX OOpa3oBaTENbHBIM OpraHu3anusM pekoMmeHayercs B 8-10 kmaccax
YBEJIMYUTh KOJIMYECTBO YaCOB, OTBOJAUMBIX Ha M3yueHHUE y4eOHOro Kypca «Anredpa» 10 TpeX 4acoB B HEJAENIO 3a CUET YacOB YacTH,
dbopMupyeMOil yuacTHHKaMH 00pa3oBaTeIbHBIX OTHOIIICHUN y4eOHOT0 TU1aHa.

Mecto yueoHOro kypca «I'eomerpus» B yaeOHOM ILIaHe.

Cornacio yuebHomy muiany (AOOII OOO mna cnaboBunsmux) B 7-10 knmaccax usydaercs ydeOHbIM Kypce «l'eomeTpus»,
KOTOPBIM BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3zfesibl conaepkaHus: «l'eomerpuueckue (uUrypbel U uX cBoicTBay, «l3mepenue
r€OMETPUYECKUX BEIMYMH», a Takke «JlekapToBbl KOOpJAMHATHI HA IUIOCKOCTHY», «BeKTopbl», «JIBUXKEHUS TUIOCKOCTU» U
«IIpeobpazoBanus mogodus». Yuebusiit mian (AOOIT OO0 st cnaboBunsamux) Ha nu3ydeHue reometpun B 7,8,10 kiaccax OTBOJAUT
HE MeHee 2 y4eOHBIX 4acoB B HEJIEIIO, BCETO 3a YeThIpe rofa o0ydeHust He MeHee 204 yueOHbIX YacoB.

Mecto yueOHOT0 Kypca «BeposiTHOCTh M CTATUCTHKA) B y4eOHOM ILUIAHE.

B ocHoBHOI 1IKOJIE M3ydaeTcs Kypc «BeposiTHOCTh M CTaTUCTHKa», B KOTOPbINA BXoaAT pasnensl: «IIpeacraBieHue AJaHHBIX U
omnucaTellbHasl CTaTUCTUKA»; «BeposTHOCThY; «DNeMeHThl KOMOMHATOPUKNY; «BBenenue B Teoputo rpagony. CorinacHo yuyeOHOMY
miany (AOOIT OO0 nys c1aboBUIAININX) HA M3YUYEHUE JAHHOTO Kypca oTBoUTCs 1 yueOHbIit yac B Heaemo B 8,10 kiaccax,Bcero 68
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y4eOHBIX Jaca.

Oco0enHocTH pacnpeseseHuss yaeOHOro marepuajia. Yue0Hblid Kypc «MaTtemaTukay.

Pacnipenenenne mporpaMMmHOro Matepuaina yaeOHoro kypca «Maremaruka» B AOOIT OOO mexmy AByMs TogaMud OO0ydYeHUS
cootBerctByeT [IOOIT OOO.

[TporpammusIil MaTepuan yuebHoro Kypca «Anredpa» B AOOIT OOO mnsa cnaboBunammx pacnpeneisercs Ha 4 roga: 7, 8, 9,
10 kmaccel. Ilepepacmpenenenue coiepx aHus ydeOHOro Kypca OOYCJIOBIEHO MOTPEOHOCThIO B JOTMOJIHUTEILHOM BPEMEHH,
HEOOXOJMMOM JJIsi M3Y4YEeHMs] MaTepuaja, BBI3BIBAIOIIETO Yy CIA00BUIAMIMX OOYyYaromMXCs OCOObIe 3aTPyAHEHHUS, a TAKXKE s
Pa3BUTHA y HUX KOMIIEHCATOPHBIX CIOCOOOB AEHCTBUM U JaJIbHEHIIET0 00YUYEHHsI UX HCIIOIb30BaHUIO.

1. 7xaacc:uzyuenue Marepuana / kinacca [IOOIT OOO, u3z kotoporo riaBa «CUCTEMbI JTMHEHHBIX YPABHEHUI

IIEPEHOCUTCA B 8KJ1acc.

2. 8 kjacc: u3ydyeHue nepeHeceHHor 3 7 kiacca riaBbl «CHcTeMBbl TUHEHHBIX ypaBHEHUI» n Matepuana 8 kmacca [TOOII
00O, u3 koroporo rnassl «KBagpaTHbeie ypaBHEHUD», «HepaBeHcTBa», « CTENEHD € LENBIM ITOKA3aTEIEM» IIEPEHOCATCS B 9 Kitacc.

3. 9 knacc: u3ydyeHue nepeHeceHHbIX U3 8 kiacca rinaB «KBangparnele ypaBHeHus », «HepaBeHncTBay, «CTeneHb C LIEIbIM
nokaszarenem» u wmatepuana 9xmacca [IOOII OOO, uz kotoporo rtnaBbl «KBampaTHwii TpexuieH. KBampatuunas QyHKIus»,
«YpaBHEHHS] 1 HEPABEHCTBA C OJHOM MEPEMEHHOW», « YpaBHEHUS M HEPABEHCTBA C JIByMs MEPEMEHHBIMU», «ApupMeThyeckas u
reoMeTpudeckas rnporpeccun» rnepesocurcs B10 kiace.

4. 10 kaacc: npogoipkenue U uzydenus matepuana 9 kimacca IIOOIT OOO ;000011eHMe U cUCTeMaTU3aIUsl 3HaHUH 110 KypCy
areOpbl OCHOBHOM TITKOJIHI.

Oco0eHHOCTH pacnipeesieHlsi y4eOHOr0 MaTepuasia. Y4eOHbli Kypc «I'eomeTpusn).

[Iporpammusiil Mmatepuan yueonoro kypca «I'eometpusi» B AOOIT OOO nnst cnaboBuasmux pacnpenenserca Ha 4 rona: 7, 8, 9,
10 knaccel. Ilepepacnpenenenue coaepaHus Y4yeOHOro Kypca OOYCJIOBJIEHO MOTPEOHOCTHIO B JIOMOJHUTEIBLHOM BpPEMEHH,
HEOOXOJMMOM JJIsi M3Y4YEeHMs] MaTepuaja, BBI3BIBAIOIIETO Yy CIA0OBUIAMIMX OOYyYaromIMXCsi OCOObIe 3aTPyAHEHHUSA, a TaKXKe s
pa3BUTHUS Y HUX KOMIIEHCATOPHBIX CIIOCOOOB ACMCTBUI U AalbHEMIIEro 00y4eHUs X UCIIOJIb30BAHUIO.

7 kJyacc: oxkoH4yaHue TeMbl «COOTHOIIEHMS MEXIY CTOPOHAMHM W yIJIaMH TpeyroiabHuka» (mox Ttema «lloctpoenue
TPEYTOJIbHUKA IO TPEM BIIEMEHTaM») IEPEHOCUTCA B SKJ1acc.

8 kiacc: okonuanue teMbl «llogoOHbIe TpeyronbHUKIW» (1MoA TeMa « COOTHOIICHUS MEXTyCTOPOHAMH U yTIaMU
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[IpsiMOYTOJIBHOTO TPEYTOJIBLHUKA» )IEPEHOCUTCS B KI1acc.

9 kumacc: Tema «COOTHONICHHS MEXIYy CTOPOHAMH | yIJlaMH TpeyrojbHuKa. CKaaspHOE TMPOU3BEACHHE BEKTOPOB)»
nepenocutcssl Okiacc.

10 kaace: mpogomkeHue nydenne marepuana 9xmnacca ITOOIT OOO.

Oco0eHHoCTH pacnpeesieHUs] Y4eOHOr0 MaTepuasia. Y4eOHbIH Kypc « BeposiTHOCTh H CTATHCTHKA.

Pacnipenenenne mporpamMmmHoro marepuaina ydeOHoro kypca «BepositHocTh U cratuctukay B AOOII OOO cooTBeTCTBYyeET
ITOOIT OO0, HO U3yueHHE Kypca HAYMHAETCS HU C 7 KJlacca, a ¢ 8 Kjacca.

YyeOHbIe AEUCTBUS B COOTBETCTBUHU C MOCTABIICHHOM 3a7]a4eil U YCTIOBUSIMU €€ pean3alii.

Coaepsxkanue yueOHOro kypca «MareMaTuKa»
S KiIace
HarypaJjibHble YHC/I1a M HYJIb.

N300pakeHne HaTypalbHbBIX YHCEJ TOYKAMH Ha KOOPAMHATHOM (YMCITIOBOM ) PSIMOM.

[Tosunnonnasa cucrema cuuciaeHus. PuMckas HyMmepamus Kak NpUMEp HEMO3ULUHUOHHOM CHUCTEMBI CUMcieHus. JlecsaTuyHas
CHUCTEMA CUMCJICHUS.

CpaBHeHME HATypajbHBIX YHUCEJ, CPABHEHUE HATYypaJbHBIX YHCEN C HYJEM.

CnocoOs1 cpaBHeHust. OKpyTIIeHHE HATYPATIbHBIX YUCE.

CrnoxeHue HaTypaJIbHBIX YHCEIT; CBOMCTBO HYJISI MIPU CJIOKEHUU. BhIuuTaHue Kak JeMcTBUE, OOpaTHOE CIOKEHUIO. Y MHOXKEHUE
HATypaJbHBIX YHCEN, CBOWCTBA HYJIS M €IUHUIIBI MPU YMHOXKEHUU. JlemeHne Kak IeucTBUe, 0OpaTHOE YMHOXKEHHIO. KOMIOHEHTHI
JENUCTBUMN, CBsI3b MeXay HUMHU. [IpoBepka pesynbTaTa apudMeTHYECKOro nercTBus. [lepemMecTUTeNbHOE U COYETaTEIbHOE CBOWMCTBA
(3aKOHBI) CII0KEHUSI U YMHOXKEHUS, PACIIPEAETUTEILHOE CBOMCTBO (3aKOH) YMHOXKEHUS.

Hcnonp3oBanue OYKB 17151 0003HAYCHUST HEM3BECTHOTO KOMITOHEHTA U 3aIMCH CBOMCTB apu()METUUECKHUX JICHCTBUIA.

JlenuTenu u KpaTHbIE YKCIIa, pa3jiokeHne Ha MHOXUTENH. [IpocThie u coctaBHble yncia. [Ipusnaku aenumoctu Ha 2, 5, 10, 3, 9.
JleneHue ¢ OCTaTKOM.

Crenenp ¢ HaTypaJIbHBIM [TOKA3aTeNIeM. 3alliCh YNCIIAa B BUJIE CYMMBbI Pa3psAIHbIX CIaracMbIX.
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Yucnosoe BBIPAKCHHUC. Brrurcinenue 3Hau€HUN YMCIIOBBIX BI)Ipa}KCHI/Iﬁ; IMOPAOO0K BBIIIOJTHCHUSA HCﬁCTBHﬁ. Hcnonp3oBaHue Ipu
BBIYUCIICHUAX IICPCMCCTHUTCIIBHOI'O U COYCTATCIIBHOI'O CBOICTB (SaKOHOB) CIOXKCHHUA U YMHOXKCHUA, pACIIPCACIIUTCIBHOI'O CBOMCTBA
YMHOKCHU:.

Apoomn.

[Ipeacrasnenue o npodbu Kak crnocode 3anucu 4acTu BeauunHbl. OObIKHOBEHHBIE ApoOu. [IpaBuiibHbIe 1 HEMPABUIbHBIE IPOOU.
CwMmemnianHas JpoOb; TMPEACTABICHHE CMEIIAaHHOW ApoOM B BHUAEC HEMPABWIBHOM JApOOM M BBIJEICHHUE IIEJIOH 4YacTh 4YHuCia U3
HempaBuiIbHOW npodu. M3o0paxenue apoOeil ToukamMu Ha 4HUCIOBOM mpsiMoil. OcHOBHOE cBOMCTBO npobu. CokpaileHue IpoOei.
[TpuBenenue n1poOu k HOBoMY 3HaMeHaTen0. CpaBHeHUE 1po0ei.

CrnoxxeHre U BbIUYMTaHHUE ApoOeil. YMHOXKEHHE U JeJeHne ApoOeil; B3auMHO oOpaTHble ApoOu. HaxoxaeHue yacTu LEJIOro u
LEJIO0T0 10 €ro YacTH.

Hecsatuunas 3anuchk ApooOeit. [IpencraBienne necsITHUHON OpoOM B BUAE OOBIKHOBEHHOW. M300paxkeHue AECATUUHBIX ApoOei
TOYKAMH Ha YUCI0BOM NpsiMoi. CpaBHEHHE JECITUUHBIX ApOOEH.

Apudmernueckue 1eHCTBUA C IECATUUHBIMU Apo0siMU. OKpyTJIEHHE JECATUUHBIX IpOOEH.

Pelmenne TeKCTOBBIX 3a/a4.

Pemenue TekcTOBBIX 3aaau apudmernyeckuM crocodboM. Pemenue normyeckux 3aaay. Pemienue 3amad nepedOpoM Bcex
BO3MOYHBIX BApMaHTOB. Vcrioyib30BaHUE NpH PEIICHUH 3a7a4 TaOIHI] U CXEM.

Pemenne 3amay, comepkamux 3aBUCUMOCTH, CBSI3BIBAIOIIME BEJIMYUHBL: CKOPOCTb, BPEMsI, PAaCCTOSIHHE; LIE€HA, KOJUYECTBO,
CTOMMOCTb. EMHUIBI U3MEpEHUs: MacChl, 00bEMA, LIEHBI; PACCTOSHUS, BPEMEHU, CKOPOCTH. CBSA3b MEXIY €AMHUIIAMU

U3MEPEHHUSI KaXKI0M BETUYHHBI.

Pemenne oCHOBHBIX 3aJ1a4 Ha IpOOH.

[IpencraBienne faHHBIX B BUIE TAOIUI, CTOJIOYATHIX AUArPaMM.

Harasignasi reomerpusi.

Harnsouele mpencraBieHus o (urypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK, Jyd, yroj, JOMaHas, MHOTOYTOJIbHUK,
OKPYXKHOCTb, Kpyr. YToiL. [IpsiMOi, OCTpBIH, TYIIOM U Pa3BEPHYTHIN YIJIbIL.

JInvHa oTpe3ka, METPUYECKUE €IUHULIBI JTIMHBL. [T1MHa TOMaHOW, IEPUMETP MHOTOYTroJIbHUKA. VI3MepeHue u NOCTPOCHHE YTJIOB
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C MOMOILBIO TPAHCIIOPTHPA.

Harnsnasie npeacraBienus o Gpurypax Ha MIOCKOCTH: MHOTOYTOJBHUK; MPSIMOYTOJIBHUK, KBapaT; TPEYTOJbHUK, O PABEHCTBE
buryp.

N3o6paxenue ¢uryp, B TOM uucie Ha kieryaToil Oymare. [loctpoenne xoHurypanuii U3 yacTel mpsiMON, OKPY>KHOCTH Ha
HEJIMHOBAHHOM U KjeT4yaToi Oymare. Mcrnonap30BaHre CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBa/Iparta.

[1nomaas NpsMOYTrobHIUKA U MHOTOYTOJIbBHUKOB, COCTABJICHHBIX U3 MPSMOYTOJIBHUKOB, B TOM uucie GUryp, u300paxEHHbIX Ha
KJeTyaToi Oymare. EAMHUITBI U3MEpEeHUs TUTOMIA/IH.

Harnsanele npenacraBieHus O MPOCTPAHCTBEHHBIX (UTypax: NpsIMOYTOJBHBIN Mapajuienenumnesi, Ky0, MHOTOTpaHHUKH.
N3o0pakeHne MpOCTEUIINX MHOTOrpaHHUKOB. Pa3BépTku kyba u mnapamienenunena. CosnaHue mojesied MHOTOTPAaHHUKOB (U3
OyMaru, NpOBOJIOKH, IUTACTUIIMHA U JIp.).

O0bEéM NpSIMOYI0JILHOTO MapaJuiesenumnena, Kyoa. ExnHuub1 u3mepeHus o0béma.

Conep:xanue yueoHOT0 Kypca «MaTemaTukay, 6 Kiace

HarypaJjabHble uyncJa.

Apudmernueckre EWCTBUS C MHOTO3HAYHBIMU HaTypalbHbIMM YHUCIaMU. YUCIOBBIE BBIpAXKEHUS, MNOPSAIOK ACHCTBUM,
UCIIOJIb30BaHUE CKOOOK. lVcmonb3oBaHWE MpU BBIYMCICHUSX MEPEMECTUTEIBHOIO M COYETATEIbHOIO CBOMCTB CIIOKEHUS WU
YMHOKEHHSI, paCIPEAEIUTEIbHOTO CBOMCTBA YMHOKEHNA. OKpYyIJIEHHE HAaTypPAJIbHBIXUNCEI.

Jlenutrenu u KpaTHbIE 4YWCA; HAWOONBIIUMN OOIMIA JENUTeNh W HauMEHbIlee o0Iiee KpaTHoe./[eaTuMocTh CyMMBbl |
npousBeneHus. JleneHue ¢ 0OCTaTKoM.

Jpoon.

OObIKHOBEHHAs1 APOObh, OCHOBHOE CBOWMCTBO NIpoOH, cokpaiieHue apoOei. CpaBHEHHE W ymopsigourMBaHue apoOei. Perenue
3a/lad Ha HaxOXKIEHME YacTH OT IIeJIOT0 M I1eNoro mo ero yactu. [IpobHoe umcino kak pe3ynpraT neieHus IIpencraBienue
JECATUYHOU ApoOH B BUE OOBIKHOBEHHOM MPOOW M BO3MOKHOCTH MPE/ICTABIICHUS OOBIKHOBEHHOM APOOU B BUJE ACCATUIHOU. APOOU
Apudmernueckue NeUCTBUS M YNCIOBBIC BRIPAKECHHSI ¢ OOBIKHOBEHHBIMH U JIECATUYHBIMH IPOOSMH.

OtHomienue. Jlenenue B JaHHOM OTHOIeHUMH. Macmiral, nponopuus. [I[puMenenre nponopuuii mpyu peieHuy 3aaad.

[TonaTre npoueHTa. Berurcienue npoueHTa OT BEIUYUHBI U BETUYUHBI 110 €€ MPOLEHTY. BbIpaxkeHue MpoIeHTOB
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JecstuunbiMu Ipo0simu. Pemienue 3a1ad Ha IpoLeHTHl. BeipaxkeHre OTHOIIEHHSI BEIMYUH B ITPOLIEHTAX.

[lonoxxutenbHbIE U OTPULIATEIIBHBIC YUCTIA

ITonoxurenbHble U OTpULATENBHBIE YKcia. Llenple yncina. Moaynp yucna, reoMeTpudeckas MHTEpIpeTauus MOAYJS YHUCIIA.
N300paxeHne uucen Ha KOOpAUHATHOW mpsMoil. YucrnoBeie mnpomexyTku. CpaBHeHHe uncen. Apudmerndyeckue ACHCTBHUS C
ITOJIOKATEJIBHBIMU U OTPULIATEIIBHBIMUY YHCIIAMM.

[IpstmoyronbHast cucTeMa KOOPAMHAT Ha TUIOCKOCTH. KoopanmHaThl TOUKM Ha IJIOCKOCTH, abcuucca u opauHara. [loctpoeHue
TOYEK U PUTYp HA KOOPAUHATHOM IIIOCKOCTH.

BykBeHHBIE BBIPAKEHUSI.

[Ipumenenne OyKB Uil 3allMCH MAaTEMAaTUYECKHUX BBIpAXEHHN W mnpemioxkeHuil. CBoilcTBa apu(METUYECKHX JIEWCTBHM.
DyKBEHHBIE BBIPDAXXEHHSI M YUCIOBBIE MOJCTAHOBKH. DYKBEHHBIE PAaBEHCTBA, HAXOXKJICHHE HEU3BECTHOTO KOMIIOHEHTA. DOpMYIIBI;
(bopMyJIbI IEpUMETPA U IUIOIIAIN MPSIMOYTOJIbHHUKA, KBaJpaTa, 00bEMa napajuiesienuiea u Kyoa.

Pemienne TekCcToBBIX 3a1a4.

Pemenne TekcTOBBIX 3adad apudmeTnueckuMm crnocoboM. Pemienue nornueckux 3agad. Pemienuwe 3amay mepedoOpoM Beex
BO3MOKHBIX BAPUAHTOB.

Pewenne 3amau, comepKamux 3aBUCUMOCTH, CBA3BIBAIOIIMX BEJIIMYMHBI: CKOPOCTb, BPEMsl, PACCTOSHME; LI€HA, KOJIMYECTBO,
CTOUMOCTb; IPOU3BOJIUTENBHOCTh, BpeMs, 00bEM paboTbl. EAMHUIIBI WM3MEpEeHHs: MacChl, CTOMMOCTH; PACCTOSIHHS, BPEMEHH,
cKopocTH. CBs3b MEXy €AMHUIIAMH U3MEPEHUS KAK0M BEJIMYNHBI.

Pemienune 3amad, cBA3aHHBIX C OTHOLIEHWEM, MPONOPLHOHAIBHOCTBHIO BEJNWYMH, MPOLIEHTAMH; PEIICHHE OCHOBHBIX 3aJay Ha
JTpOOH U MPOIEHTHI.

OreHka U IpUKHUIKa, OKpyTJieHue pe3ynbrara. CocTaBiaeHre OYKBEHHBIX BHIPAKEHUH 110 YCIOBHUIO 3a/1auu.

[IpencraBieHue naHHBIX ¢ MOMOIBIO Ta0auI U Auarpamm. CTonbuaTeie AUarpaMMbl: YTEHHUE U OCTpoeHHe. YTeHne KpyroBbIX
JIarpaMm.

Harasignas reomerpus.

Harnsnuele npencraBieHus o ¢urypax Ha IUIOCKOCTH: TOYKA, NpsiMasi, OTPE30K, JyY, Yrojl, JIOMaHas, MHOTOYTOJIbHUK,
4eTBIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3anMHOe pacnonokeHne JByX NPsSMBIX Ha IUNIOCKOCTH, NAapaJUICNIbHbIE MIPSMBIE, IEPIICHIUKYIISIPHBIC IIpsiMble. 3mepenue
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PacCTOSHUM: MEXY ABYMsI TOUKAMM, OT TOUKHU J0 MPAMOM; IJIMHA MapIlIpyTa Ha KBaJpaTHON CETKe.

N3mepeHre U MOCTPOEHUE YTJIOB € MOMOIIBID TpaHCHOpPTUpa. BUIBI TPEYroJbHUKOB: OCTPOYTOJbHBIM,  MPSAMOYTOJbHBIN,
TYHOYTOJIbHBII; paBHOOEAPEHHBIN, PABHOCTOPOHHUM. YeThIPEXYTOIbHUK, IPUMEPBI YETHIPEXYTOJBHUKOB. [IpAMOYTOIBHUK, KBaJpAaT:
WCIIOJIb30BAaHUE CBOWCTB CTOPOH, YTJIOB, AuaroHajei. M3o0pakeHne TeoMeTpuYecKux (Uryp Ha HEIMHOBaHHOW Oymare ¢
UCITOJIb30BAaHUEM LIUPKYJIsl, IMHENKH, YTOJbHUKA, TpaHcropTupa. [loctpoenus Ha kiueTdyatoi Oymare.

[lepumerp mHOroyrosbHuka. lloHdarne mmomaau ¢GuUrypsl; e€IMHUIBl U3MepeHus miomaan. [IpubmmkéHHoe H3MepeHue
wiomaau Guryp, B TOM 4uCie Ha KBaapaTHOH ceTke. [Ipubnmk€HHOEe U3MepeHne ATMHBI OKPYKHOCTH, TUIOIIAIU Kpyra.

CuMmMeTpust: eHTpajbHasl, OCeBasi U 3epKajbHasi cuMMeTpuu. [locTpoeHne cuMMETpUYHBIX UTYP.

Harnsaaele nmpencTaBieHns 0 TPOCTPAHCTBEHHBIX (PUTypax: MmapasuieNenumes, Kyo, mpu3Ma, nupaMuaa, KOHyc, HIMIUHAP, ap U
ctepa. M300pakeHne npocTpancTBeHHbIX (uryp. [IpumMepsl pa3BEPTOK MHOTOIPaHHUKOB, HWIMHApPAa W KoHyca. Co3naHue mojene
IPOCTPAHCTBEHHBIX (PUTyp (13 OyMaru, MpoBOJIOKH, IJTACTUIIMHA UJIP. ).

[Tonsitue 06bEMa; eMMHULIBI U3MEpeHust 00bEMa. OOBEM MPSIMOYTOIBLHOTO MapasuieNenumesna, Kyoa.

Coaep:xanue yueOHOro Kypca «AJiredopa» ,7/ Kiacc
Yuci1a v BbIYUCTIEHUS.

PanmmonanbHbIe uncna.

Cremnenb ¢ HaTypaJIbHBIM MoOKa3areneM: /[poOu OOBIKHOBEHHBIE U JECSATUYHBIE, MIEPEXO] OT OJAHON (POPMBI 3amUCH Ipodei K
npyroii. [loHsiTHE parMOHATBEHOTO YKCa, 3aMUCh, CPABHEHUE, YIOPSIOUYUBAHUE PAIIMOHAIBHBIX YHcell. ApudMeTHIeCKue JEHCTBUS C
paIrMoHAIbHBIMU YKcliaMu. Perienue 3a1a4 u3 peaibHON MPAKTUKKA Ha YaCTH, HaIPOOH.

onpenelieHre, Ipeodpa3oBaHre BRIpaKEHUIHA OCHOBE ONPEICIICHHS, 3aITUCh OOJIBIITNX YHUCE]L.

[IporeHTsl, 3aMKch MPOIICHTOB B BUE IpoOU 1 JpOoOH B BUJE MPOIEHTOB. Tpr OCHOBHBIC 33/1a4W HA MPOIICHTHI, PEIICHUE 3a/1a4
W3 peabHOU MPAKTUKMU.

HpI/IMCHeHI/Ie IMPU3HAKOB JCJIMMOCTH, PA3JI0KCHNC HAa MHOXXHUTCIIN HATYPaJIbHbBIX YHUCCIL.
PeanbHbie 3dBUCHUMOCTH, B TOM YHUCJIC IIPpAMAA U O6paTHaSI IMPOINMOPUHHUOHAIBHOCTH.
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Anredpanyeckue BbIPAKeHUS.

IlepemeHHBIE, YUCIOBOE 3HAYEHUE BBIPAKEHUSA C IIepeMEHHOW. JlomycTumble 3Ha4YeHUs NepeMeHHBbIX. lIpencraBieHne
3aBHCHUMOCTH MEXAYy BeIMuMHaMu B Bujae (opmynsl. Beruucnenus mo dopmynam. I[IpeoOGpasoBanue OyKBEHHBIX BBIPaKEHUH,
TOXKJIECTBEHHO PaBHbIE BBIPAKEHUs, MPAaBHJIa MPEOOpPa30BaHUs CYMM U MPOU3BENCHHI, IPABUIIA PACKPBITUS CKOOOK WU MPUBEACHHS
no/100HBIX cinaraeMbix. CBOMCTBA CTENEHH C HATypaIbHBIM MOKA3aTEIIEM.

OngHowiensl W MHOrowieHbl. CreneHb MHoroujaeHa. CIOXEHHE, BBIUMTAHUE, YMHOXXEHUE MHOTOWICHOB. DopMyIbl
COKpAIIEHHOIO0 YMHOXXECHMS: KBaJpaT CyMMBbI M KBaapaT pasHocTH. Dopmysia pa3HOCTH KBaJapaToB. Pa3nojkeHHe MHOIOYICHOB Ha
MHOKHATEIH.

YpaBHeHus.

VYpaBHeHHE,  KOpEHb YpaBHEHUS, TMpaBWia NpeoOpa3oBaHUA  ypPaBHEHUS,PAaBHOCUIBHOCTh YpaBHEHUI.

JluHeliHOE ypaBHEHME C OJHOW IEPEMEHHOW, YHCIIO KOPHEW JMHEWHOTO YypPAaBHEHMS, PELICHHUE JIMHEHMHBIX YpPAaBHEHUM.
CocraBneHue ypaBHEHHH 110 YCIOBHIO 3a1a4uM. PelieHrne TeKCTOBBIX 3a/1a4 C MOMOIIBIO YPaBHEHUIA.

Koopaunatel u rpa¢uxu. @PyHKIHHU.

Koopannara Touku Ha npsiMou. PaccrosiHre Mex 1y 1ByMs TOUKaMU KOOPJIMHATHOW MPSIMOM.

[IpsimoyronbHast cuctema koopauHaT, ocu OX m Oy. AbGcuucca M opaMHaTa TOYKM Ha KOOpAMHATHOW IUIOCKOCTH. IIpumepsl
rpadukoB, 3amaHHbIX (popmynamu. Utenune rpadukoB peanbHbIX 3aBucumoctei. [lonsarue dynkmuu. I'papuk ynkiuu. CBoiicTBa
byukuuii. JTuneinas ¢pynkuus, e€ rpaduk. ['paduk dyukiuu y=|x|..I'padudeckoe perieHne TMHEHHBIX YPaBHEHUH.

Conep:kanue yueOHOro Kypca «Ajaredpa», 8 kiace

Yucjaa 1 BbIYUCIEHHSA.

KBanpatHbiii kopenb u3 uucina. [lonstue o0 uppanroHaIbHOM uucie. JlecsaTuuHbie NPUOIMKEHUS HUPPAIMOHAIBHBIX YHUCEII.
CpoiicTBa apu(hMETUUECKUX KBAAPATHBIX KOPHEH M UX IPUMEHEHHE K MPEeoOpa30BaHUIO YHUCIOBBIX BHIPAXKEHUM U BEIYUCIICHUSIM.

JIeiCTBUTEIbHBIC YUCIA.

PanmonanpHbIe Ynciia, HppaMOHAIBHBIC YHCIIa, KOHEYHBIE M OCCKOHEYHBIC IECATHYHBIC IpoOH. MHOKECTBO JeHCTBUTEIbHBIX
YHUCEN, EeWCTBUTEIbHBIE YMCa KaK OECKOHEUYHBIC CCATUYHBIC ApoOM. B3anMHO OIHO3HAYHOE COOTBETCTBHUE MEXKIY MHOKECTBOM
JNEVCTBUTENBHBIX YUCET U KOOPJIUHATHOW MPSIMOM.
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CpaBHeHUE IEUCTBUTENBHBIX YKCeN, apupMeTUIeCKHe JEHCTBUS C IEUCTBUTEIIbHBIMU YHUCTIaMHU.

AnaredOpanveckue BbIpaKeHHUS.

AnrebOpanueckas apo6b. OCHOBHOE CBOWCTBO anreOpamdeckoir apoobu. CrokeHue, BBIUWTAHUE, YMHOXCHHE, JICJICHHC
anredpandeckux apodei. ParimoHanbHBIC BEIPAKECHUS U UX TIPE0Opa30oBaHUE.

YpaBHeHus.

JIuneliHOE ypaBHEHUE C JABYMS MNEpPEMEHHBIMU M ero rpaduk. CucrteMa ABYX JIMHEHHBIX YPaBHEHUU C JBYMsSI NIEPEMEHHBIMH.
Pemenue cucteM ypaBHEHMI crocoOOM TmoJcTaHOBKH. [IpuMepsl perieHus TEKCTOBBIX 3ajad C IMOMOIINBI0 CHCTEM JIMHEHWHBIX
YPaBHEHUM.

DOyHKIUH.

['paduyeckoe perieHre CUCTEM JTMHEHHBIX YPaBHEHUH.

I'padpukn pynxumin=k, %C’ = \/EI/I WX CBOMCTBA KJ1acc.

Conep:xanue yueOHoOro kypca «Ajaredopay», 9 kiacc
KBanpaTHbiii TpéXusieH; pa3ioKeHue KBaApaTHOro TpéxwieHa Ha MHOkuTeu. [ [peoOpa3oBanme palinoOHAIbHBIX BBIPAKEHUI.

YpaBHEHUsI 1 HEPABEHCTBA.

Pewienne ypaBHEHUM, CBOASIIMXCSA K KBaIpaTHOMY, OMKBaJApaTHOMY ypaBHEHHIO. IIpumMepsl perieHus ypaBHEHUN TpeTbed U
YeTBEPTOU CTENEHEN Pa3oKeHUEM Ha MHOXKUTENU. [[poOHO-palinoHanbHble ypaBHEHUS.

Cucremsl ypaBHEHHI.

VYpaBHeHHe ¢ AByMs MEepeMEHHBIMU U ero rpaduk. Pemienue cucrem OBYyX JTUHEMHBIX YPaBHEHUN C ABYMS NEPEMEHHBIMHU.
Pemenune cucreM AByX ypaBHEHUN, OJHO U3 KOTOPBIX JJUHENHOE, 4 IPyro€ — BTOPOM CTEIICHMU.

IIpumepsl pelieHusT CUCTEM HEIUMHEWHBIX YPABHEHUU C IBYMS [EPEMEHHBIMH.

['padrueckas uHTEpHIpETALIMS CUCTEMBI YPABHEHHM C IBYMS ITEPEMEHHBIMHU.

Pemenue TekcTOBBIX 3a/1au anredpandeckum crnocooom.KBaipaTHeie HEpaBEHCTBA.

['padmyeckas uHTEpIpETAIIUS HEPABEHCTB U CHCTEM HEPABEHCTB C BYMS IIEPEMEHHBIMHU.
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Koopaunats! u rpadpuku. @yHKIMH.
KBanpartuunas ¢pynkius, e€ rpaduk u cBoiictsa. [lapabona, KoopuHATHI BEPIIUHBINTAPAOO0IIbI, OCh CHMMETPHH MapaloIb.
['padmueckoe perienrne ypaBHEHUH U CUCTEM YPAaBHCHHM.

YucnoBele MOCIEA0BATEILHOCTH.

Omnpenenenue U CriocoObl 3aaHMS YUCIOBBIX MTOCIIEA0BATEILHOCTEH.

[ToHsiTHE YKMCIIOBOI MOCIEA0BATEILHOCTH. 3a/laHKe TTOCJIEIOBATEILHOCTH PEKYPPEHTHOM hopMyIioii U hopMyIioil nro yieHa.

Apudmernueckas U reoMeTpudeckas nporpeccur. @opmMyibl N ro wieHa apuMETUYECKON U T€OMETPUUYECKON MPOTPECCUi,
CYMMBI NIEPBBIX N YICHOB.

N3o0paxkeHne 4ieHOB apuPMETUUECKON U TeOMETPUUECKON MPOrpeccuii TOUKaMu Ha KOOPJIMHATHOM IJIOCKOCTH. JIMHEWHBIN U
AKCIIOHCHIUAIIBHBIN pOCT. CII0KHBIE TPOLCHTHI.

[ToBTOpEHUE U cucTeMaTu3alus n3y4eHHoro B 9-10 kimaccax

Conep:xanue yueoHoro kypca «I'eomerpus» 7/ kiace
HauaneHble nonsTusa reomerpun. Touyka, npsMasi, OTpE30K, Jiyd. Yroi. Buasl yrios. BepTukanbHbeie u cMexHbIe yIuibl. buccekrpuca
yriia. [TapannenbHOCTh M EPIEHINKYISIPHOCTD MPSAMBIX.
OCHOBHBIE TOCTPOEHHUS C TOMOILBIO LIUPKYJISA U JIMHEHKU. TpeyroyibHUK. BricoTa, Meanana, OuccekTpuca, uX CBOMCTBA.
PaBHOOEApEHHBIN U PABHOCTOPOHHUM TPEYroibHUKU. HepaBeHCTBO TpeyrojabHUKA.
CBolicTBa 1 PU3HAKK PAaBHOOEIPEHHOTO TpeyrojabHuKa. [Ipu3Haku paBeHCcTBa TPEYTrOJIbHUKOB.
CBoiICTBa U NMPU3HAKH NapAILIETBHBIX NPAMBIX. CyMMa yTIIOB TPEYTOJIbHUKA.
BHeniHue yrisl TpeyroibHUKA.
[IpsimoyroJibHBI TpeyroibHUK. CBOMCTBO MEIMAHBI MPSIMOYTOJIBHOTO TPEYTOJbHUKA, MPOBEIEHHOW K runoreHyse. lIpusznaku
PaBEHCTBA NMPAMOYTOJIBHBIX TPEYTOIBHUKOB. [ IpsAMOyTONBHBIN TpeyroiabHuK ¢ yriaom 300.
HepaBeHcTBa B reoMeTpum: HEPABEHCTBO TPEYTroOJibHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM, TeopeMa O OOJbIIeM yriie U OoJblIei
CTOPOHE TPEYTOJIbHHKA.
OKpy»XHOCTb U KpPYT, XOpAa U IUAMETP, UX CBOMCTBA
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Conep:kanue yueoHoro kypca «I"'eomerpus», 8 kiace

[lepnenaAnKyIsIp ¥ HAKIOHHASI.
['eoMeTpuyeckoe MecTo ToueK. buccekTpurca yriia u cepeIMHHbIN NEPIeHIUKYJIIAP K OTPE3Ky KaKk reOMETPUUECKHE MECTa TOYEK.
Jlomanasi, MHOTOYTOJIBHHK. YeThpéxyronpauk. [lapannenorpamm, ero mpu3Haky U CBoicTBa. YacTHBIE Cilydyan MapajijieiorpaMMoB
(MpAMOYTOILHUK, pOMO, KBajapaT), WX NpHW3HAKK W CBOWCTBA. Tpamenus, paBHOOOKas Tparenus, €€ CBONCTBA W TPHU3HAKH.
[IpssMoyToIbHAS TpaITeIns.
Meroa yaBoeHust meauansl. LleHTpanbHas cumMMeTpus.
Teopema daneca u TeopeMa 0 IPONOPIIMOHATBHBIX OTPE3KAX .

CpoiicTBa miomiaaei reomeTpuueckux Quryp. opmynsl s IUIOMAAN TPEYTroJbHUKA, MapaieorpaMma, poM0a U TparmeiuH.
OTHo1IeHWE MI0IIaAeH NoI00HBIX Quryp.
Brraucnenwne mionianel TpeyroJbHIKOB M1 MHOTOYTOJIBHUKOB Ha KJIETYaTON OyMmare.
Teopema ITudaropa .ITpumenenue reopemsl [ludaropa npu pemieHun NpakTHYECKUX 3a4a4.
[IpeobpazoBanue noaoous. [Togodrue coOTBETCTBEHHBIX JIIEMEHTOB.
[Tono6ue TpeyronbHUKOB, k03¢ duireHt noaoous. [Ipuznaku nogodust TpeyrobHUKOB. CpenHss TUHUS TPEYTOJIbHUKA.

Conep:xxanue yueoHoro kypca «I'eomerpus», 9 kiace

CHHyC, KOCHMHYC, TaHI€HC OCTpPOro yIjla IPSIMOYIOJIBHOTO TpeyrojbHUKa. (OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO.
Tpuronomerpuueckue Gpynkiuu yrios 8300,450 nu600.

B3auMHoOe pacnosiokeHHe OKpyKHOCTH M mpsmoi. KacatenbHas u cekymas K OKpYKHOCTH. OKpyKHOCTb, BIMCAHHas B YIOJ.
BrimcanHas v onvcaHHas OKPYKHOCTH TPEYTOJIbHUKA.

BrnivcanHble ¥ LEHTpaJIbHBIE YIVIBI, YIOJd MEXIAY KacaTeIbHOM M XOpAOH. YTJbl MEXAY XOpJamMu MU CEKylIMMU. BrnucaHHele u
OMMCaHHbIEC YETHIPEXYTONBHUKU. B3auMHOE pacnosioxkeHue AByX okpykHocTel. Kacanue okpyxkHocteil. O01ne kacaTenbHbIe K JBYM
OKPY>KHOCTSIM.

TeopeMa 0 Mpou3BeEHUU OTPE3KOB XOPI, TEOPEMBI O IIPOU3BEIECHUN OTPE3KOB CEKYIIMX, TEOPEMA O KBApaTe KaCaTCIIbHOM.
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BCKTOp, JJINHa (MOI[YJ'II)) BCKTOpPA, COHAIIPABJIICHHBIC BCKTOPBI, IIPOTHUBOIIOJIOKHO HAIIPABJIICHHBIC BCKTOPbLI, KOJUIMHCAPHOCTDH
BCKTOPOB, pPAaBCHCTBO BCKTOPOB, OIICpallUMKU HAJA BCKTOPAMMH. Cpe,Z[HSISI JIMHUA Tparcuuu. Paznoxenue BCKTOpa II0 OBYM
HCKOJIIMHCAPHBIM BCKTOPAM. KOOpI[I/IHaTI)I BCKTOpA.

I[eKapTOBI)I KOOPIHWHATHI HAa IIJIOCKOCTH. ypaBHeHI/ISI HpﬂMOﬁ H OKPYKHOCTH B KOOpAHWHATAX, IICPCCCUCHUC Opr}I(HOCTCﬁ " IIPSAMBIX.
MCTOI[ KOOpAHUHAT U €ro IIPUMCHCHUC.

Conep:xanue yueoHoro kypca «I'eomerpusi», 10 kiaacc

Cunyc, kocuHyc, TanreHc yriaoB oT 0101800.0OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO. DPOPMYIIbI IPUBEACHUSI.

Pemiennie TpeyronpHukoB. Teopema KOCMHYCOB M T€OpeMa CMHYCOB. PerieHue mpakTUYeCKuX 3a7ad C MCIOJIb30BAHUEM TEOPEMBbI
KOCHHYCOB M TEOPEMBI CUHYCOB.

CkansipHO€ MPOU3BE/ICHUE BEKTOPOB, MPUMEHEHHUE JJIsl HAXOXKIEHUS JUTUH U YTJIOB.

[IpaBwibHBIE MHOTOYTOJIBHUKH. [[MuHA OKpykHOCTU. ['pagycHas W paauaHHas Mepa yrja, BBIUYUCICHUE JJIMH YT OKPYKHOCTEH.
[Inomans Kpyra, CEKTOpa, CETMEHTA.

JIBM>KEHUS! TIOCKOCTU H BHYTPEHHHE CUMMETPUU (PUTYD (onemeHTapubie  mpencraieHus ).l lapamiensHbIit MIEPEHOC.
[ToBopoT.

Conep:xxanue yueOHOro Kypca «BeposiTHOCTb U CTATHCTHKAY, 8 KJIace

[IpencraBnenne AaHHBIX B BUAE TAONHII, TUarpamm, rpadukoB. 3aMojIHEHHUE TaOJIUI], YTEHHE U MOCTPOEHUE TUarpaMM KpPYTOBBIX U
cronbuateix). UreHue rpadukoB peandbHBIX MpoleccoB. M3BiedeHue wHOpMaMM U3 AMArpaMM M TaOJIUIl, HCIOJIb30BaHHUE U
WHTEpIpETalUs TaHHbIX.

OnucaTtenbHasi CTaTUCTUKA: cpefHee apudMeTUYecKoe, MeMaHa, pa3Max, HauboJbllIee U HaMMEHbIIee 3HaUeHUs Habopa YHUCIOBBIX
naHHbIX. [IpuMepsl ciayyailHONM N3MEHYUBOCTH.

CnydaliHblii SKCIiepUMEHT (OmbIT) M ciydailHoe coObiTue. BepostHOCT, W uyactoTa. Poib MalloBEpOSITHBIX W MPAKTUUYECKU
JIOCTOBEPHBIX COOBITUI B MIPUPOJIE U B o01IecTBE. MOHETa U UrpalibHasi KOCTh B TEOPUU BEPOSITHOCTEH.
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['pad, Bepminna, pedbpo. Crenens BepinHbl. Yncio pédbep u cymmapnas creneHb BepinuH. [IpeacraBienue o cBazHoctu rpada. Lenu
u uukiel. [lytu B rpadax. O0xon rpada (siinepoB myTh). IlpencraBienue o0 opueHTHpoBaHHOM  rpade. Pemenue 3amau c
MTOMOIILIO TpadoB.

Conep:xanue yuyeOHOro Kypca «BeposiTHOCTB U CTATHCTHKAY, 9 KJ1ace
[IpencraBnenne AaHHBIX B BUJIe TaOIUI, quarpamm, rpaduxoB. MHOXKECTBO, 2JIEMEHT MHOXKECTBA, MOJAMHOXKeCTBO. Onepanuu Haj
MHOXECTBaMU: OO0BbEAUHEHHE, TepecedeHue, aomnonHeHue. CBoiicTBa omepanuii HajJ MHOXECTBAMHU: IEPEMECTUTENbHOE,
coueTaresbHOe, pacipenenuTeabHoe, BKIoYeHus. Mcnonb3oBanue rpadguueckoro npeacTaBIeHUsI MHOKECTB /I ONTUCAHUS PEAbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEILICHUU 3a]1a4.
N3mepenue paccenBaHus TaHHBIX. J[Ucniepcus U CTaHIapTHOE OTKIIOHEHHE YUCTIOBBIX HAOOPOB. Jlnarpamma paccenBaHusl.
DNeMeHTapHble COOBITHA ciaydaiiHoro ombiTa. Ciywaiinble coObiTHs. BepostHocTu coObITHNA. ONBITBI € PAaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU. CrydailHbiii BHIOOP. CBSA3b MEXKAY MaOBEPOSITHBIMU U MPAKTUYECKH JIOCTOBEPHBIMU COOBITUSIMU B
IpUpOAE, OOIIECTBE U HAYKE.
HepeBo. CBolicTBa N€pPEBbEB: €AMHCTBEHHOCTh ITyTH, CYLIECTBOBAHUE BUCAYEH BEPUIMHBI, CBSI3b MEXKIY YMCJIOM BEPIIMH U YUCIIOM
pé6ep. [IpaBuno ymHoxkenus. Pemenne 3agau ¢ momoineto rpados. [IpoTuBonosnoxubie coobiTus. Juarpamma Diinepa. O0beqnHeHNE
u nepecedeHue cooObiTuil. HecoBmecTHble coObITHS. DOpMyna CIOXKEHUS BEPOATHOCTEH. YCJIOBHasi BEpOSTHOCTH. I[IpaBuio
ymHokeHusi. HezaBucumbie coOwitus. [IpencraBienne sxcriepuMeHTa B BUJIiE JiepeBa. PerieHue 3a1a4 Ha HaXO0XK/I€HUE BEPOATHOCTEHN
C MOMOIIIBIO JIEpEBa CIYYaHHOr0 IKCIEPUMEHTA, JUarpaMmm Jiliepa.

Conep:xanue yueOHOro Kypca «BeposTHOCTB U cTaTHCTHKa», 10 Ki1acce

[IpencraBienre TaHHBIX B BUAE TaOJIUII, TUarpaMm, rpad)uKoB, HHTEPIPETAIMS JTaHHBIX. UTEHHE U TTOCTPOCHHE TabJIUIl, Tharpamm,
rpauKOB MO peaibHbIM JIAaHHBIM.

[Tepebop BapuanTos. [lepectanoBku. Tpeyronbuuk [lackans. Pemenue 3amay ¢ nCmoab30BaHEM KOMOMHATOPHUKH.

["'eomeTpudeckas BepossTHOCTh. CiydailHbIi BIOOp TOYKU M3 (PUTYpPHI HA TUIOCKOCTH, U3 OTPE3KA M U3 TYTH OKPYKHOCTH.

HcnpiTanue. Ycnex u Heynaua. Cepusi uCnibITaHui 710 iepBoro ycnexa. Cepus ucnbsiTanuii bepaymu. BepositTHocTr coOBITHIT B cepun
ucnbeITaHui bepryim.
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CrnyudaliHas BeIMYMHA U PACIPENEIICHHE BEpOSTHOCTEW. MaTemaTndeckoe OXuaaHue u aucnepcus. IIpumepsl MmaTeMaTH4ecKOro
0KMJAHUS KaK TEOPETUYECKOIO CPEIHETO 3HAYEHHUS BEJIIMYMHBL. MareMmaTudyeckoe OXUAAHWE W JUCHEPCUs CIIy4alHOM BEJIMYUHBI
«YHCIIO YCIIEXOB B CEPUH UCTIBITAHUMN bepHyIImm».

[TonsiTue o 3akoHe O60IbIINX yncen. M3MepeHne BEposITHOCTEN ¢ MOMOIIBIO YaCTOT.

Posb 1 3HaueHue 3aKoHa OOJIBIINX YUCEN B IPUPOJIE U OOIIECTBE.

ITepectanoBku u paxropuan. CoueTaHus U YUCIO COUETAHUM.

IlepeyeHb y4eOHO-METOAMYECKOT0 00ecIeYeH st
MartemaTHKa S Kj1acce

YyeOHUKHN VYyeOHbIE TTOCOOUSI MeToanueckue mocoous
1. Bunenkun H.J1., XKoxos B.I., NuauBuyalibHBIA pa31aTOYHbIN 1.Maremarnueckne IUKTaHThI 5 Kitacc. ABT.: B.1.
UYecnoxkor A.C., lIBapudypn C.1. | Matepua, BBIMOIHEHHBINH pelbedHO- ’KoxoB.- M.: U3narenbsctBO « MHEmMo3uHay, 2011.

Maremaruka. Y4eOHUK.S KII. B 2-X | TOUCYHBIM MIPUPTOM
2.YecnokoB A.C., HemikoB K.W. JIugaktuueckue
yacTax -M. Mocksa

MaTepHuabl 0 MaTeMaThKe /uist 5 kiacca. — M.:
«IIpocsemenuey, 2021 GI'OC P g

Axanemknura/Yueonuk, 2014.
2. Bunenknn H.41., Koxos B.I.,
UYecnoxkon A.C., IBapudypn C.1
MatemaTuka. YueOHHK. 5 KII.
bpaiins. - M.: MUIIO PEITPO,
2013 ®I'OC

MaremMaruka 6 Kiace
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Y4yeOHUuKu Y4ebHble mocoous

Metoanueckue mocooumst

1. Bunenkun H.4., Xoxos B.1., NHuBuayaIbHBIA pa3aaTOYHbIN
YecnokoB A.C., lIBapudypa C.U. MaTepHal, BBITOTHEHHBIA perabe(HO-
«Maremaruka, 6 K1acc» B IByX TOYEYHBIM MIPUPTOM

gacTax, M., [Ipocsemienue, 2021 roa

1.MaremaTtuuecKkue JUKTAHTHI 5 Kj1acC. ABT.:
B.A. XoxoB.- M.: I3aatenbcTBO «MHEMO3HHAY,
2011.

2.YecunokoB A.C., HemkoB K.W. lumakTuueckue
MaTepualibl 0 MaTeMAaTHKe JJIs O Kjaacca. — M.:
Axanemkaura/Yueonuk, 2014.

3.IlonoB M.A. KoHTpoJIbHBIE U
CaMOCTOSITeNIbHBIE PaOOTHI IO MaTeMaTHKE. 5
knacc. K yue6nuky Bunenkuna H.A. u ap. 9-e

3. - M.: Dk3ameHn, 2013. (®I'OC)

Auredpa 7 Kkiace

Y4eOHUKHU

VY4yeOHble Tocoous

Meroaudeckue mocooums

VYyebnuk «Anredpa. 7 kinacce»: y4eOHUK
JU1s1 00111e00pa3oBaTEIbHBIX OpraHu3aIui
/HO.H.Makapsrue, H.I'. Munarok, K. 1.
Hemikos, C.b.CyBopoBa — M.:
ITpocsemenue, 2017

NuauBuayaibHBIA pa31aTOYHbIN
MaTepHuall, BBITOJHEHHBIN pelibeHO-
TOYEUYHBIM MIPUDHTOM

Martepuansl. 7 kiacc / JI.V.3BaBuy;
JI.B.Ky3nenona; C.b.CyBopoBa —M.:
[Ipocsemenne, 2017.

23




Auaredpa 8 kiace

V4ueOHuKn

Y4ebHblie mocoous

Meroanueckue mocoous

YueOnuk «Anredpa. 8 kiaace»: yueOHHUK
11 00111e00pa30BaTEbHBIX OpraHUu3alui
/KO.H.Makapsriue, H.I'. Munntok, K. 1.
Hemkos, C.b.CyBopoBa — M.:
[TIpocBemenne, 2017

NuauBrayaibHbIN pa3gaTOYHBIN
MaTepHal, BBITOTHEHHBINA pelbe(HO-
TOYCYHBIM MIPUPTOM

JlunakTuaeckue MaTepuabl,8 Kiacc /
JI.1.3BaBuy; JI.B.Ky3uenosa; C.b.CyBopoBa —
M.: ITpocsemienue, 2017.

Auareopa 9-10 knacebt

VYV4ueOHuKn

VY4yeOHsble 1ocoous

Meroandeckue mocoous

1. AnrebOpa: yueonuk aist 9k, (PI'OC) /
FO. H. Makapsrues, H. I'. Mungiok, K.
N. HemkoB, C.b. CyBopoga; nox pea. C.

A. TenskoBckoro, M.: IIpocBerienue,
2018

2. Anrebpa. Yuebnuk. 9 k1., Makapbrues
I0.H., Mungiok H.I'., Hemkos K.W. u

np./Tlox pen. TensikoBckoro C.A. B 4-x u.

IV Bun (Bepcust it c1abOBUISIINX). -
M.: IIpocBemienue, 2016

I'. II. CrenanoBa. Aib00M 1O
anreope s 7-10 kaaccos:
rpaduKi OCHOBHBIX
aneMeHTapHbIX pyHKIui. [Tocobue
B pesibepHO-TPAPUIECKOM
dbopmare IS CIETbIX U
ciaabosuganmx. M., OOO UIITK
JIOIroC BOC, 2013.

NuauBuyanbHbIEe KAPTOUKH,
BBITIOJIHEHHBIE pebeHO-

1. lugaktrdeckue MaTepualibl o anredpe ajis 9
Kiacca, aBT. FO. H. Makapserues, H. I'. Muniok, JI.
b. KpaiineBa, M.: IIpocBemienue, 2015

2. Tectsl o anrebpe: 9 knacc: k yue6nuky FO.H.
MakapsriueBa u ap. «Anreopa. 9 knacey / FO.A.
I'naskos, U. K. Bapmasckuii, M. 4. ['anamsunm.
— M.: 3patennscTBO «OK3aMen»., 2016.

3. Tectsl mo anredpe: 9 knace: k yueonuky FO.H.
MakxkapsiueBa u 1p. «Anredpa. 9 kmace» / FO.A.
I'ma3koB, M.4. I"'anamBunu. — M.: I3gaTenscTBO
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3. Anrebpa: yueonuk st 9xit. (PI'OC) /
1O. H. Makapsrues, H. I'. Munaiok, K.
. Hemikos, C.b. CyBopoBa; noa pex. C.
A. Temsaxosckoro, M.: MUIIO PEIIPO,
2012

TOYEYHBIM HIPUPTOM

«Dx3amen»., 2013
4. DnekTpoHHBIN pecypc: cailT «Penry EI'O»

https://mathb-ege.sdamagia.ru/

I'eomeTpus 7 kiace

YueOHuKu

VY4yeOHsble mocoous

MeTtoanyeckue mocooust

1.JI. C. AranacsH, B. @. byry3os, C. b.
Kanomiies, u ap. ['eomeTpusi: yueOHUK

s 7-9 k. M., [Ipocsemenune, 2014.
(DP1oC)

2.JI. C. AtanacsiH, B. @. byrty3os, C. b.
Kanomres, u ap. ['eomeTpus: yueOHUK
st 7-9 xn. M., MUIIO PEITPO, 2011.

C. M. Caspacosa, I'. A.
SActpeOunenkuii. YueOHoe mocodue
I 7 KJlacca: yIpaKHEHUs 10
TUTAHUMETPHUH Ha TOTOBBIX

yeptexxkax. M., Jloroc BOC, 1991.

NnuauBuyaibHbIE KAQPTOUKHU.

1. b.T'. 3uB, B. M. Meiinep. lunaktudeckue
MaTepualibl o TeoMeTpuu it / kiacca. M.,
[Ipocsewmenue, 2017.

I'eomerpus 8 kiace

VY4yeOHUKHU

VY4eOHbIE TTOCOOUS

MeTtoanueckue mocoous

1. Aranacsn JI.C., Byty30B B.®.,
Kanomues C.b. u ap. 'eometpus.

1. YyeOHOE mocoOue s CIIENbIX U
CITA0OBUAAIIUX « Y IPKHEHUS TI0

1. 3uB b. I'. 3agaun k ypokam reomerpun. /-11
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VYyebnuk. 7 k. bpaitne. - M.: MUTTO
PEITPO, 2011

2. Aranacsan JI.C., byty3oB B.®.,
Kanomues C.b. u np. ['eomerpus.
VYyebnuk. 8 k. bpaiins. - M.:MUITO
PEIIPO, 2011

3. Aranacsn JI.C., byty3os B.®.,
Kanomues C.b. u np. ['eomerpus.
Vuebuuk. 7 -9 xi. B 4-x 4. IV Bun
(Bepcust 1u1st c1abOBUASIINX ). - M.
[Ipocsemenue, 2016 ®PI'OC

4. Aranacsu JI.C., byry3oB B.®.,
Kanomues C.b. u ap. I'eomeTpusi.
Yuebnuk. 7-9 xi1.-
M.:IIpocsemienne,2014 ®I'OC

TUTAHUMETPHUH Ha TOTOBBIX
yepTexkax» st 7-10 kiraccoB (Ha
ocHoBe mocobust C. M.
Cagpacosoii, I'. A.
SActpedbunenkoro). OO0 «AITK
«JlorocBocy», Mocksa, 2016.

2. lnauBUtyanbHbIE KAPTOYKH,
BBITIOJTHEHHBIE IPUGTOM Opais.

knacchel. CI16: [Terpornud, 2014

2. D.H.banasn. 'eometpus: Jlyuume 3agaun Ha
TOTOBBIX YepTexkax [yl oAroToBku k ['NA u

EI'D, 7 — 11 knaccel. PoctoB-Ha-/lony, deHuke,
2013.

3. I'eometpusi. CoopHUK paboyux mporpamm. 7-9
KJacchl. YU4eOHOe ITocooue IS
00111e00pa3zoBaTeNbHBIX Opranu3anuii. Mocksa,
«IIpocsemenuey, 2016

4. A.Il.Epmiosa, B.B.I'ono6opoasko, Bes
IIKOJIbHAS MAaTeMaTHKa B CAMOCTOSATEIBHBIX U
KOHTPOJIbHBIX paboTtax. ['eomerpus 7-9. Mockaa.
«Hnexca». 2014

5. H.®. l'aBpuiosa. [loypounsie pa3paboTku 1o
reometpun kK YMK JI.C.Atanacsina u ap (M.:
IIpocsemenne). 8 kmacc. MockBa, «BAKO»y, 2

I'eomerpus 9 kiace

YV4ueOHuKu

VY4yeOHble Tocoous

Meroandeckue mocooums

1.JI. C. Atanacsn, B. @. byry3os, C. b.

Kanomiies, u np. 'eomerpust: yueOHUK

C. M. Caspacosa, ['. A.
Scrpebunenkuii. YueOHoe mocodue

1. b.T'. 3uB, B. M. Meiinep. Aunaktuueckue
MaTepualbl o reomeTpuu s 9 kimacca. M.,
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s 7-9 k1. M., IIpoceenienue, 2014,
(Do)

2.JI. C. AranacsH, B. ®@. byry3sos, C. b.

Kanomriies, u ap. ['eomeTpus: yueOHUK
s 7-9 k. M., MUIIO PEITPO, 2011.

I 9 Kiacca: ynpaKHEHHS 10
IUTAHUMETPUH Ha TOTOBBIX
gyeprexax. M., Jloroc BOC, 1991.

I/IHI[I/IBI/II[yaJ'IBHBIC KapTOYKH.

[Tpoceemenue, 2017.

I'eomerpus 10 knace

VY4eOHUKN

VY4eOHbIE TTOCOOUS

Mertoanueckue mocoous

JI. C. Artanacsn, B. ®@. byty3os, C. b.

Kanomries, u np. ['eomerpus: yueOHUK
s 7-9 k. M., IIpocsemienue, 2014.
(DP1ocC)

Aranacsu JI.C., byty30B B.®.,

Kanomues C.b. u np. ['eomerpus.
Vyebuuk. 7 -9 xi1. B 4-x 4. IV Bun
(Bepcwust 1y1st cTabOBUASINX ). - M.
[Tpoceemenue, 2016 ®I'OC

JI.C. Aranacsn, B.®. byry3sos, C.b.

Kanomues, u ap. 'eometpusi: yueOHUK

C.M. Caspacona, I'.A.
SctpeOuneukuii. YuebHoe
rmocooue migd 9 kiacca:
yIpaXHEHHsI TI0 TUTAHUMETPHUH Ha
roTOBBIX yepTexkax. M., Jloroc

BOC, 1991.
NnauBuayanbHble KAPTOYKH.

VYuebHoe mocodoue anpbooM

«Pa3BepTKU TeOMETPUUECKUX TEI,
M., JIoroc, 2010

1. b.I'. 3uB, B.M. Meiinep. lunaktudyeckue
MaTepuabl o reomerpuu s 9 kinacca. M.,
IIpocsemenne, 2017.

2. DAeKTpOHHBIN pecypc: cailt «Pemry EID»
https://mathb-ege.sdamgia.ru/
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g 7-9 k1. M., MUIIO PEITPO, 2011.

IInanupyemble pe3yJIbTaThl 0CBOEHHSI YUeOHOT0 MpeIMeTa «MaTeMaTHKA) HAa YPOBHE OCHOBHOTO 00I1Iero o0pa3oBaHus

JInuHOCTHBIE pe3yabTaThI:

JIMdHOCTHBIC pE3yJbTaThl OCBOCHHS TPOrpaMMbI  Y4EOHOTO TpeaMeTa

«MaremaTuka» XapaKTepU3yIOTCs CIASAYIOMIIM 00pa3oMm.

llampuomuueckoe socnumanue. TMPOSBICHUE UHTEpEca K MPOIUIOMY U HACTOSIIEMY POCCHMCKONW MaTeMaTHKH, IIEHHOCTHOE
OTHOIIICHUE K JIOCTIKCHHUSAM POCCUUCKHUX MAaTeMaTHKOB M POCCHICKONM MaTEMaTUUECKOM IITKOJIbI, K UCIIOIb30BAaHUIO ATUX JOCTHKCHUIN
B JIPYTUX HayKaX W MPUKIATHBIX cepax.

I'pasicoanckoe u 0yxoeHo-upascmeenHoe ocnumatue: TOTOBHOCTh K BBIITOJIHCHUIO 00sS3aHHOCTEH IpakaaHWHA U peaii3aliuu
€ro IpaB, MPEACTABICHUE O MATEMATHICCKUX OCHOBAaX (DYHKITMOHUPOBAHUS PA3THYHBIX CTPYKTYD, SIBICHHUH, IPOIETYP TPAKIaHCKOTO
ob1recTBa (BIOOPHI, OIIPOCHI U TIP.); TOTOBHOCTh K OOCYXICHHUIO dTHUCCKUX MPOOJIEM, CBA3aHHBIX C MPAKTHYCCKUM NMPUMEHEHHUEM
JOCTHUKEHUU HaYKH, OCO3HAHNWE BAXKHOCTH MOPAIBHO-3TUUECKUX MPHUHITUIIOB B ICITCIHBHOCTH YUEHOTO.

Tpyooeoe 6ocnumanue. yCTAaHOBKA Ha aKTUBHOE Y4acTHE B PEIICHUM MPAKTHUUYECKHUX 3a/1ady MaTeMaTUYECKO HANpaBJIEHHOCTH,
OCO3HaHUE BAXKHOCTU MATEMaTHYE€CKOro 00pa3oBaHMs HA MPOTSKEHUU BCEHM MKU3HM AJI yCHEIHONTPO(ECCUOHANTBHON AESITEIbHOCTH
U pa3BUTHE HEOOXOAMMBIX YMEHMI; OCO3HAHHBIM BBIOOP U MOCTPOCHHE MHAMBHUAYAIbHON TPaeKTOPUU OOpa30BaHUS U KU3HEHHBIX
IUTAHOB C YYETOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH.

ODcmemuyeckoe ocnumanue: COCOOHOCTh K 3MOIMOHAIBHOMY M ACTETHMYECKOMY BOCIPHUITHIO MaTEeMAaTHUYECKUX OOBEKTOB,
3a7a4, pEUICHN, PacCyXICHUI; YMEHHUE BUIAETh MATEMATUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

Llennocmu nayuHoeo no3HaHus: OpUEHTAIUS B EATEIbHOCTH HA COBPEMEHHYIOCUCTEMY HAayYHBIX NPEICTABICHU 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUSl 4YENOBEKA, NMPUPOABI M OOIIECTBA, MOHMMAHME MAaTEMAaTHYECKOW HAyKHM Kak c@epbl 4enoBeYeCcKOM
NEATEIIBHOCTH, TAINOB €€ Pa3BUTHUS U 3HAYMMOCTH ISl PA3BUTHUS NUMBWIN3ALWN; OBJIAJICHUE A3bIKOM MAaT€MaTUKU U MATEMATUYECKOU
KYJIbTYPOU KaK CPEACTBOM ITO3HAHUS MUPA; OBJIAJCHUE IPOCTEUIINMU HABBIKAMU UCCIIE0BATEIBCKON 1€ TEIbHOCTH.

Quzuueckoe ocnumanue, opmuposanue Kyibmypvl 300p06bs U IMOYUOHANLHO20 0O1A20NO0NYYUA: TOTOBHOCTh MPUMEHSThH
MaTeMaTHYeCKHe 3HaHUs B MHTEPECax CBOETo 37I0POBbs, BEIEHUE 37J0pPOBOr0 00pa3a KM3HH (310pOBOE MHUTaHKE, cOATaHCUPOBAHHBIN
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PEXKUM 3aHATUIA U OTAbIXA, peryJisipHas ¢pu3nueckas akTUBHOCTD); C(OOPMUPOBAHHOCTH HABbIKA pedIeKCUH, IPU3HAHKUE CBOETO MpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa IPyroro 4eaoBeKa.

OKonocuueckoe e6ocnumanue: OPUCHTALMS HAa MPUMEHEHHE MaTEMaTHYEeCKHX 3HAHWW JUId pelIeHus 3axad B o0nacTu
COXPAHHOCTH OKPYKAIOIIEH Cpelbl, INIAaHUPOBAHUS MOCTYIIKOB M OIEHKH WX BO3MOJKHBIX ITOCJICACTBHU IS OKPYKAIOIICH CPEIbI;
OCO3HaHUE TTI00aTHHOT0 XapaKTepa dKOJOTHIEeCKUX TPOOIeM U Iy TeH UX peIeHHS.

Jluunocmuvie pezynvmamol, obecneuugarOwue adaAnmMayuio 0OVHAUE20Cs K USMEHSIOWUMCS YCI08UIM COYUATLHOU U
NPUPOOHOLL Cpedbl.

° TOTOBHOCTh K JCUCTBUSIM B YCIOBHAX HEONPEACIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4YeEpe3
IPAKTHUYECKYIO AESTEIbHOCTh, B TOM YMCJIE YMEHHUE YUYUTHCS y JPYTUX JIOAEH, IpuoOpeTaTh B COBMECTHOW AESITEIbHOCTH HOBBIE
3HAHMS, HABBIKM U KOMIIETEHIIMU U3 ONBITA IPYTHUX;

° HE00X0AMMOCTh (DOPMUPOBAHUS HOBBIX 3HAHUM, B TOM YHCIIE()OPMYJIMPOBAHUE UJIEH, TTOHSITHUS, TUIIOTE3bI 00 00BEKTaX
U SBIICHUSX, B TOM 4YHCIIE paHEe HE U3BECTHBIX, OCO3HAHUE NE(PUIUTOB COOCTBEHHBIX 3HAHUNW M KOMIETEHTHOCTEW, IJIAaHUPOBAaHUE
CBOET0 Pa3BUTHS;

° CIIOCOOHOCTh OCO3HaBAaTh CTPECCOBYIO CHUTYallMIO, BOCIHPUHMMATh CTPECCOBYIO CHUTYallMI0 KakK BBI3OB, TPEOYIOIIUI
KOHTPMEP, KOPPEKTUPOBATh

IIPUHUMAEMBbIE pelmeHuss u JNEeUCTBUS,  (QOPMYJIHpPOBAaTH U  OLIEHUBATH PHUCKH 17}
HOCEeACTBUSL, (POPMHUPOBATH OIBIT.
CrneuuajibHble JUYHOCTHBIE Pe3yJIbTATHI:

° CIIOCOOHOCTh K OCMBICJICHHIO W U PepeHmani KapTHHBl MUPa, €eBPEMEHHO-TIPOCTPAHCTBEHHOMN OpraHn3alliy;

° HYMOIIMOHAIBHO-TICHHOCTHOE ~ OTHOIIIEHHWE K OKpYJXKarollel cpene, HEOOXOIUMOCTU €€  COXpaHEGHHS U
PalMOHAJIBHOTO UCTIOJIb30BAHMS;

° yMeHue (opMuUpoBaTh ICTETHMUECKHME UYyBCTBa, BIICUATICHUS OT  BOCOPUSITHS  MPEIMETOB W SIBJICHUU
OKPY>KaIOIIeT0 MUPA;

° TOTOBHOCTh K OCO3HaHHOMY BBIOOPY JnanbHEHIIell mpodeccHoHanbHOM TPAEKTOPUHN B COOTBETCTBUU C COOCTBEHHBIMU
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UHTEPECaMU M BO3MOXKHOCTSIMH.

MeTtanpeaMeTHbIe Pe3yJIbTaThI

MertamnpeaMeTHbIC pe3ybTaThl OCBOCHHS MpPOTpaMMbl Y4eOHOTO IpeaMera

«MaTemaTnka» XapaKTepPU3YIOTCS OBJIQJICHUEM YHUBEPCAIbHBIMH ITO3HABATCIbHBIMH JICHCTBUSMHU, YHHBEPCAIbHBIMU
KOMMYHUKATHUBHBIMH JICHCTBUSMHU ¥ YHHUBEPCAIbHBIMU PETYJISITUBHBIMH JCHCTBUSMHU.

YHUBepcalbHbIC MO3HABATENbHbIE JICHCTBUS 00eCcIIeYrBalOT (OPMUPOBAHNE 0A30BBIX KOTHUTUBHBIX MTPOIIECCOB 00YYAIONTUXCS
(ocBOCHHE METOJIOB TIO3HAHMSI OKPYKAIOIIET0 MHPA; MPUMEHEHHE JIOTHUECKHUX, UCCIICIOBATEILCKUX OTepallnii, yMEHHI padoTaTh C
uHbopMaImen).

basoesvie nocuueckue oeticmeusi:

° BBISIBIIATh M XapaKTEPU30BATh CYIIECTBEHHBIC TPU3HAKH MAaTEMAaTHUECKHX OOBEKTOB, TOHITHH, OTHOIICHHH MEXIY
MOHATUAMU; (OPMYIHPOBATH OIPEACIICHUS TOHSITHH, yCTaHABIMBATh CYIIECTBEHHBIN MpPHU3HAK KiIacCU(UKAIIUU, OCHOBAHHS IS
00001IIeHNS ¥ CPAaBHEHM S, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

° BOCIIPUHUMATh, (HOpMYyIHUpOBaTh U MPEOOPA3OBBIBATH CYXKIACHHS: YTBEPAMUTEIbHbIE U OTPHUIATEIbHBIC, €IUHUYHBIE,
YacCTHBIE U OOIIKE; YCIOBHBIC;

° BBISIBIISITh MaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M TPOTUBOpeurss B ¢akTax, NaHHBIX, HAOIIOIEHUAX U
YTBEPKICHUSIX; TIPEAJIaraTh KPUTSPHUH JIJIS1 BBISIBIICHUS 3aKOHOMEPHOCTEH M MPOTHUBOPEUHIA;

° JIeNaTh BBIBOJBI C UCIIOIH30BAHNEM 3aKOHOB JIOTHKH, ICTYKTUBHBIX U MHAYKTHUBHBIX YMO3AKIIOUECHUH, YMO3aKITIOUESHUH
110 aHAJIOTHH;

° pazOupaTh J0Ka3aTeIhCTBA MATEMATUUYECKUX YTBEPXKIAEHUHN (MPSAMBIE U OT MPOTUBHOTO), MPOBOJIUTH CAMOCTOSITEIIEHO
HECJIOKHBIE J0Ka3aTeIhCTBA MaTeMaTHYeCKuX (haKTOB, BBICTPAWBATh apTyMEHTAIMIO, MPUBOAWTH NPUMEPHI W KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIC PACCYKICHUS;

° BBIOMpATh CMOCO0 pemieHus yuyeOHOW 3amaud (CpaBHUBATh HECKOJBKO BAapHUAHTOB PEIICHHUSA, BBHIOMpATh Hauboiee
MOIXO/ISIIIINANA ¢ YIETOM CaMOCTOSITEIIEHO BBIICICHHBIX KPUTEPHUEB).

ba3zosvie uccnedosamenvckue deticmaust:

° UCIIOJIb30BaTh BOIPOCHl KaK HCCIEAOBATENbCKUI MHCTPYMEHT MO3HaHUA; (POPMYIUPOBATH BOMPOCHI, (PUKCUpYIOLIUE
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POTUBOpEYHE, MPOOdIEMY,

CaMOCTOATCIbHO YCTAaHABJINMBATbD HCKOMOC U IAHHOC, (l)OpMI/IpOBaTL TUIIOTC3Y, apTYMCHTHUPOBATH CBOIO ITO3UITNIO, MHCHHC,

° IPOBOJIUTH 10 CAMOCTOSITENIbHO COCTaBJICHHOMY IUIAHY HECJIOKHBIM SKCIEPUMEHT, HEOONbIIOE HCCIE0BAaHHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEN MAaTEMATHYECKOTO0 00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTYy COOOM;

° CaMOCTOSITENILHO (hOPMYITUPOBATH 0O0OIICHHS U BBIBOJBI 110 PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOACHNUS, UCCIIEI0BAHMS,
OLICHMBATh JJOCTOBEPHOCTHIIOIYUYEHHBIX PE3YJIbTaTOB, BBIBOJAOB U 0000IIEHUI];

° IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TaK)Ke BBIIBUTATh MPEIIMOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX
YCIIOBUSIX.

Paboma c unpopmayueii:

° BBISIBIISITh HEJIOCTATOYHOCTh U U30BITOYHOCTH MH(MOPMAITNH, TaHHBIX,HEOOXOIUMBIX JJI PEIICHUS 3a]1a4H;

° BBEIOMPATh, aHAIW3UPOBATh, CHCTEMATH3UPOBATh M HWHTEPIPETUPOBATH HHPOPMAIMIO PA3TUYHBIX BUIOB U (HOpM
MIPEICTaBJICHMSI,

° BBEIOMpATH (HOpMY TpecTaBlIeHNs WHGOPMAIMN U WLTIOCTPUPOBAThPEIIAEMbIC 3a]]a4H CXEMaMH, JUarpaMMaMu, HHON
rpaduKoil ¥ UX KOMOMHAIUSIMU;

° OIICHWBATh HAAEKHOCTh HMHGPOPMAIMU IO KPUTEPUSAM, TMPEAIOKCHHBIM YUYUTEIEM WIH CHOPMYITHPOBAHHBIM
CaMOCTOSITEIbHO

YHuBepcalibHbIC KOMMYHUKATUBHbIE JEHCTBUS o0ecreuynBaroTCHOPMUPOBAHHOCTH COITUATBHBIX HABBIKOB
o0y4JaroImumxcsl.

Obuwenue:

° BOCIIPHHUMATH U (POPMYJIMPOBATH CYKICHHUS B COOTBETCTBHUU C YCIOBUSIMH M IEIAMHU OOIICHHS; ICHO, TOYHO, TPAMOTHO

BBIpaXKaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHUS MO XOAY PEUICHUS 3a/1aud, KOMMEHTHUPOBAaTh
MOJTyYEHHBIN Pe3yJIbTaT;

° B XO0JIe 00CY>XJI€HUS 3a7]aBaTh BOIPOCHKI MO CYIIECTBY 00CYKAaeMOM TeMbl, MPOOJIEMBI, PEIIaeMOU 3a/1a4uu, BHICKA3bIBATh
U7, HAIICJICHHBIC Ha TMOWCK PEIIECHUS; COMOCTABIATh CBOM CYXACHUS C CYXKICHUSMHU APYTHUX YYACTHUKOB JHAIOra, OOHAPYKUBATh
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pasiauyure ¥ CXOJCTBO MO3UIMI; B KOPPEKTHOH opme (popMyIpoBaTh pa3HOTIacHsl, CBOM BO3PaKEHUS;

° IPEJCTaBISATh PE3yibTAaThl PELICHUS 3aJaud, HKCIEPUMEHTA, MCCIEIOBAHUS, MPOEKTa; CAMOCTOATEIBHO BBIOMPATH
dbopMaT BBICTYIUICHUS C YUETOM3a1a4 MPE3EHTAIMN U OCOOCHHOCTEH ayIUTOPHH.

COTPYAHUYECTBO:

° INOHMMAaTh M MHCIONb30BaTh MPEUMYILIECTBA KOMAHJHOW W MHAMBHUIYaJbHOM pabOThl MpH pPEIICHWU Y4YEOHBIX
MaTeMaTUYECKUX 3ajay; IPUHUMATh LE€Jb COBMECTHOM JAEATEIbHOCTH, IUIAHUPOBATH OpPraHU3alUI0 COBMECTHOW paboTHl,
pacnpenensaTb BUabl paboT, JOroBapuBaThCs, 00CYKIaTh MPOLIECC U pe3yIbTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIFOJEH;

° y4acTBOBaTh B IPYMIOBBIX (hopmax paboTel (00CykaeHHs,, 0OOMEH MHEHHUSIMH, MO3TOBBIE IITYPMbI U Jp.); BBIIOJIHATH
CBOIO 4acThb padOThl U KOOPJAMHUPOBATH CBOM JECHCTBUSA C IPYTMMHU WIEHAMHU KOMaH/bl, OLIEHUBATh KaYE€CTBOCBOEIO BKJIaJa B OOIIMIA
IPOIYKT MO KPUTEPHUAM, CPOPMYIUPOBAHHBIM YUACTHUKAMHU

B3aNMO/ICHICTBHSL.

VYHuUBepcanbHble  peryJATHBHbIE JCHCTBUS o0ecreunBaroT (pOpMHUPOBAHUE CMBICIIOBBIX YCTAHOBOK U KU3HEHHBIX HABBIKOB
JMYHOCTH.

Camoopeanuzayus:

o CaMOCTOSITEIIbHO COCTaBIIAThH IJIaH, AJITOPUTM PEIICHUS 3a7a4u (UM €r0 4acTh), BHIOMPATH CIIOCOO PEIICHUsS C YYETOM
UMEIOIINUXCS PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUM C YYETOM HOBOM
uH(pOpMAITUU CAMOKOHTPOJIb:

° BJIa/IETh CIIOCO0aMH CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLIecca U pe3yJibTaTa pelieH!sl MaTeMaTH4eCcKOM 3a/1auu;

° NPEABUAETh TPYIHOCTH, KOTOPbIE€ MOTYT BO3HUKHYTh IPU PEIICHUU 33/1a4M, BHOCUTh KOPPEKTUBBI B E€ATEIBHOCTh HA
OCHOBE HOBBIX OOCTOSITEJIbCTB, HAMICHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;

o OIICHUBATh COOTBETCTBUE pe3yjIbTaTa JACATEIHHOCTH MMOCTABICHHOM 1IN YCIOBUSM, OOBSICHATD MPUYUHBI TOCTHKEHUS
WJIU HEJIOCTHKEHUS 11eJIU, HaXOAUTh OIMMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CneunajibHble MeTanpeaAMeTHbIE Pe3yJbTAThI:

° WCIIOJIB30BaTh  COXpPAHHBIE  AHAIM3ATOPHI B PA3IMYHBIX  BUJAX  JIEATEILHOCTH  (y4eOHO-TIO3HABATEIHHOM,
OPUEHTUPOBOYHOMU, TPYI0BOM);
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° MPUMEHSATD COBPEMEHHBIC CpelcTBa KOMMYHHUKaIUU U TUQPIOTEXHUYECKUE CPEICTBA,;

° OCYIIECTBIISATh MPOCTPAHCTBEHHYIO u COLIMATILHO-OBITOBYIOOPUEHTHUPOBKY, 00J1a/1aTh MOOMIIBHOCTBIO;

° OPUMEHSTh MpUEMbl OTOOpa U CHUCTEMaTH3allMd MaTepuaja Ha ONPEACICHHYIO TEMY;

° BECTU CAMOCTOSITEIbHBIN TOUCK UH(OPMALINY;

° npeo0pa3oBbIBATh, COXPAHATH U Mepe1aBaTh MH(POPMAIIHIO, TOJYUCHHYIOB PE3yJIbTaTe YTCHUS WIH ay IUPOBAHMUS;

° PUHUMATh Y4acTUE B PEUYEBOM OOILEHHUH, COOJI0/1asi HOPMbI PEUEBOIOITHKETA;

° alIeKBaTHO MCIIOJIb30BaTh JKECThl, MHUMHKY B TIpPOLIECCE PEUEBOrOOOILECHMUS;

° OCYILECTBJIATh ~ PEUEBOMl  CAMOKOHTPOJb B  Mpolecce y4eOHOM  JesTeIbHOCTH U B  TIOBCEIHEBHOMN
KOMMYHHKAITUH;

° OLIEHUBATh CBOIO PEUb C TOUKH 3PEHUSI €€ COAECPIKAHUS, I3bIKOBOTOO(OPMIICHUS;

° IJIAaHUPOBATh, KOHTPOJIMPOBATH U OIEHWBATH Y4eOHBbIE JECUCTBHUS B COOTBETCTBUU C IOCTaBJICHHOW 3ajiayedl u

YCIOBUAMU €C pCalin3alliu.

Ilnanupyemble npeaMeTHbIE Pe3yJIbTaThl 0CBOEHHA YUeOHOro Kypca «MaTtemaTuka» 5 KJjacc
Yucna v BEIYNACIEHUS:

° MOHMMATh M TPABWJILHO yINOTPEOISATh TEPMHHBI, CBSI3aHHBIC ¢ HATYPAJbHBIMUA YHCIaMH, OOBIKHOBCHHBIMH U JICCATUYHBIMU
pOOsIMU;

[ ] CpaBHI/IBaTB 51 yHOprJIO‘II/IBaTB HaTypaJ'IBHHe qucJia, CpaBHI/IBaTB B HpOCTCfIH.IHX cnyqaslx 06LIKHOB€HHBIC )1p06I/I, ACCATUYHBIC
1poowu;

° COOTHOCHUTH TOUYKY Ha KOOPAMHATHOM (YMCIOBOM) MPSIMON C COOTBETCTBYIOIIMM €1 YMCIOM U M300pakaTh HATypaJIbHbIE YKCIIA
TOYKaMH Ha KOOPJAMHATHOU (YUCIIOBOM) MIPSIMOM;

® BBIIIOJIHATD apI/I(I)MeTI/I‘IeCKI/IC ﬂCﬁCTBHH C HATypaJIbHBIMHU YHCJIaMHU, C OOBIKHOBEHHBIMU ,HpO6SIMI/I B HpOCT@fIHIPIX ClIy4dasax,;
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° BBINIOJIHATH IPOBEPKY, IPUKUIKY PE3YJIbTaTa BEIYUCICHUN;
° OKPYTJIATh HAaTypaJibHbIC YnCila. PelieHre TeKCTOBBIX 3a/1ay:

L] pemarsb TCKCTOBBLIC 3aJa4u apI/ICI)MCTI/I‘IeCKI/IM CIIOCOOOM M C IMOMOIBbKO OPraHM30BAHHOI'O KOHCYHOTO Hepe60pa BCEX

BO3MOHBIX BAPUAHTOB,

L] pemars 3aga4r, COACPIKAINEC 3aBUCHMMOCTH, CBA3BIBAIONINMC BCIIMYMUHBI: CKOPOCTb, BPEMs, PpaCCTOAHUC, IICHA, KOJIUYCCTBO,
CTOUMOCTD,

® HCIIOJIB30BATb KPATKUC 3aIIMCHU, CXCMEI, Ta6J'II/II_[I>I, 0003HaUYCHMUS IIpHu PpCIICHUH 3a1a4,

® IMOJIB30BATHCA OCHOBHBIMHA CAMHUIIAMU U3MCPCHUA: LICHBI, MACCHI; PACCTOAHHNA, BDECMCHH, CKOPOCTH,; BBIPAXKATb OAHU CANHUIIBI

BEJIMYUHBI YEPE3 JIPYTUE;

o U3BJIEKAaTh, AHAJIM3UPOBATh, OIEHUBATH HH(OpPMAIMIO, TMPEACTABIEHHYI0 B TaONMuIlEe, Ha CTOJOYATOM Jauarpamme,
MHTEPIPETUPOBATH MPEACTABICHHBIC IAHHBIE, UCIIOJIB30BAThH JAHHBIC MPU PEIIICHUHU 33]1a4.

Harnsannas reomerpus:

° I10JIb30BATHCSA TEOMETPUUECKUMH ITOHATUAMU: TOUYKA, IPsIMast, OTPE30K, JIyd, YI0JI, MHOIOYT'OJIbHUK, OKPY’KHOCTb, KPYT;
° MPUBOJAUTH TPUMEPHI 00BEKTOB OKPYKAIOILIET0 MUPa, UMEIOIINX (POPMY M3YUEHHBIX T€OMETPUUECKUX (PUryp;
° MCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C yIJIAMM: BEPIUMHA, CTOPOHA; C MHOTOYTOJIbHUKAMU: yroOJjl, BEPIIMHA, CTOPOHA,

JIAArOHAJIb; C OKPYKHOCTBIO: paANyC, TUAMETP, LICHTD;
° n300pakaTh U3YUYEHHbIC TEOMETPUYECKUE (DUTYPBI HA HEIMHOBAHHOM U KJIETYATONW Oymare ¢ MOMONIBIO IIUPKYJISl U TUHEHKH;

° HaxOJUTh JUIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHEM C IOMOIIBI0 JIMHEHKH, CTPOUTHh OTPE3KH 3aJlaHHOW JIJIMHBI;
CTPOUTBH OKPYKHOCTb 33JJaHHOTO PAJINyCa;
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L] HCII0JIb30BaTh CBOMCTBA CTOPOH U YTJIOB IPAMOYT'OJIbHUKA, KBaJpaTa AJId UX ITOCTPOCHUA, BBIYUCIICHUS IIJIOIAAN U IICPUMCTPA,

° BBIYUCIIATH MIEPUMETP M IUIOIIAAb KBajpaTa, MPSMOYTOJIbHUKA, (DUTYP, COCTABICHHBIX M3 MPSIMOYTOJHHHKOB, B TOM YHUCIIE
buryp, n300paxEHHBIX Ha KJIETYaTOl Oymare;

o M10JIb30BAThCA OCHOBHBIMM METPUUYECKUMH E€AUHULAMU U3MEPEHUS IJIMHBI, IUIOLIAAW; BBIPAXaTh OJHU €IUHUIILI BEIMYUHBI
qepe3 Apyruce;

° pacno3HaBaTh Napauienaenunes, Ky0, UCIoJIb30BaTh TEPMHUHOJIOTHIO: BEPILIMHA, peOpO rpaHb, U3MEPEHUS; HAXOIUTh U3MEPEHHUS
napajuienenunena, Kyoa;

° BBIYUCIISATh 00BEM KyOa, mapajuiesienunea rno 3alaHHbIM U3MEPEHUSIM, MOJIb30BaThCS €IMHUIIAMU U3MEPEHUS 00BEMA;
° pelaTh HECTI0KHBIE 3a]a4H HA U3MEPEHNE TEOMETPUUECKUX BEITMYMH B TPAKTHUECKUX CUTYALIMSIX.
I[lnanupyemble npeaMeTHbIE Pe3yJbTAThl 0CBOeHHS Y4eOHOro Kypca «MaremaTruka 6 kiace

Yucna v BBIYUCIICHHUS:

o 3HATh W MOHWMATh TEPMHHBI, CBA3aHHBIC C PA3UYHBIMU BUJAMHU YHMCEN M CIOCOOAMHU WX 3alUCH, TMEPEXOAUTh (€CIH ITO
BO3MOYKHO) OT OJTHOM (pOpMBI 3aIlTUCH YUCIIA K IPYTOM;

o CpaBHUBAThb M YHOPAIOYMBATH IIEJIbIE YMCIIA, OOBIKHOBEHHBIE U JCCATHUYHBIC NPOOU, CpaBHUBATH YMCIA OJHOTO U Pa3HBIX
3HAKOB;

° BBITIOJIHATh, COYETasl YCTHBIC M MUCHMEHHBIC MPUEMBI, apu(PMETUUECKUE ACHCTBUS ¢ HATypPaIbHBIMU M 1LIEJIBIMUA YHCIIAMHU,
OOBIKHOBEHHBIMU U JIECSITUIHBIMU JAPOOSMHU, MOJOKUTEIHHBIMU U OTPUIIATEILHBIMU YUCIAMU;

° BBIYMCIIATh 3HAYCHHUS YUCJIOBBIX BBIPAKEHUW, BBINOJHATh MPUKUIKY UM OILEHKY pe3yJbTara BBIYMCICHUN; BBIOIHATH
npeo0pa30BaHUs YUCIOBBIX BRIPAKEHUN HA OCHOBE CBOWCTB apu(PMETHUECKUX JEHCTBUIA;

° COOTHOCUTh TOYKY Ha KOOPIAMHATHONW TPSIMOM C COOTBETCTBYIONIMM €M YHCIOM H HU300pa)xaTh YWCIa TOYKAMH Ha
KOOPAMHATHOM IIPSAMOM, HAXOAUTh MOIYJIb YUCJIA;

° COOTHOCHUTH TOYKH B IIPSIMOYTOJIBHOW CHCTEME KOOPJAMHAT C KOOPAMHATAMHU ITOM TOUKH;
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° OKPYTJISATH LIETIbIC YNCIa U IECATUYHBIE IPOOH, HAXOAUTh NPUOIMKEHNS YUCEI.

YuciioBble U OYKBEHHBIE BBIPAXKCHHUS

NOHUMATh U yHOTPEOJIATh TEPMHHBI, CBSI3aHHBIE C 3alMUChIO0 CTENEHU YHCIIA, HAXOIUTh KBaJpaT U KyO 4MCIia, BBIYUCIATH 3HAUCHUS
YU CJIOBBIX BBIPAKEHHUM, COAEPKAIIUX CTEIICHU;

L] IMOJIb30BATHC ITPU3HAKAMU JICIIUMOCTH, PACKIIAAbIBATh HATYPAJIBbHBIC YMCJIa HA IIPOCTBIC MHOKHUTCIIN,
L] IIOJIB30BATHCA MaCIHTa60M, COCTAaBJIATH IPOIIOPLHKUH U OTHOIICHH,
® HCIIOJIB30BaTh 6YKBBI JJIsA 0003HAYCHUS YHCEII IIpH 3allUCH MATCMATHYCCKUX BBIp&)KGHPIfI, COCTaBJIATDh 6YKB€HHI)I€ BBIPAKCHHA U

dbopMysbl, HAXOAWTh 3HAYCHUS OYKBEHHBIX BBIPAKEHHM, OCYHICCTBISAS HEOOXOJMMBIC TIOJCTAHOBKA M NPEeoOpa30BHAXOIUTH
HEU3BECTHBIM KOMIIOHEHT PABEHCTBA. PellleHne TEKCTOBBIX 3a1ay:

° peniaTh MHOTOIIIArOBbIE TEKCTOBBIC 33/1a4ul apU(PMETHIECKUM CIIOCOO0M;

° peliaTh 3aa4u, CBSI3aHHbBIE C OTHOIIEHUEM, MPONOPIHUOHAIBHOCTBIO BEJIMYUH, IPOLIEHTAMU; PEIATh TPU OCHOBHBIE 3aJ]a4M Ha
JpOoOH U MPOIICHTHI;

° peliaTth 3aJa4u, COAEP KAalIMe 3aBUCHMOCTH, CBS3BIBAIOIIME BEJIUYUHBI. CKOPOCTh, BPEMsS, PACCTOSIHHUE, II€HA, KOJIUYECTBO,
CTOMMOCTD; MIPOU3BOJIUTEILHOCTD, BpeMsi, 00bEMa pabOThI, UCIIONB3YS apuPMeTHIECKUE NEHCTBUSA, OIEHKY, TPUKUJIKY; TTOJIh30BaThCS
€AVHHUI[AMHA U3MEPEHUSI COOTBETCTBYIOIMX BEJINYNH;

o COCTaBJISITH OYKBEHHBIE BBIPAYKEHUS 10 YCIIOBUIO 3a/1a4H;

o u3BJIeKaTh WHGOPMAIUIO, TPEACTABICHHYIO B Ta0/IWIaxXx, Ha JMHEWHOW, CTONOYaTOM WM KpPYroBOM JguarpaMmax,
MHTEPIPETUPOBATH MPEACTABICHHBIC IAHHBIE; MCIOJIb30BaTh JAHHBIE IIPU PEIICHUM 33/1a4H

°

Harnsanas reomerpus:

° MPEACTABISATh WH(POPMAIIMIO C TIOMOIIBI0 TaOMWIl, JUHEWHOW H cToyi04aToW auarpamm. [IpuBOIUTH NMpUMEphl OOBEKTOB
OKPY’KaIOIIET0 MHPa, UMEIOMUX (GOPMY H3YUCHHBIX T€OMETPUYECKUX IUIOCKUX M MPOCTPAHCTBEHHBIX (UTYP, MPUMEPHI PABHBIX U
CUMMETPUYHBIX QUTYD;

° n300pakaTh C MOMOIIBIO IHUPKYJSI, JIMHEHKH, TPAHCIIOPTHpPA HA HEJIMHOBAHHOW M KIIETYATOM OyMare WM3y4eHHBIE IJIOCKHE
reoMeTpudeckrue GUTrypsl U KOHPUTYpallii, CAMMETPUYHBIE (PUTYPHI;
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° [I0JIb30BaThCSl T€OMETPUUYECKUMH TNOHATUSMHU: PAaBEHCTBO (PUTYp, CUMMETpPHsI; UCIOIb30BaTh TEPMHUHOJIOIHIO, CBA3AHHYIO C
CUMMETPHUEN: OCh CUMMETPHH, LICHTP CUMMETPUU;

° HaXOJUTh BEJIIMYUHBI YITIOB U3MEPEHUEM C IOMOIIBI TPAHCIOPTHUPA, CTPOUTH YIJIbI 33JJaHHOM BEJIWYWHBI, I10JIb30BATHCS IIPH
peleHnn 3a1a4 rpaayCHOM MEPOU YIJIOB; PACIIO3HABATH HA YEPTEKAX OCTPBIN, MPSAMOU, Pa3BEPHYTHIM U TYIION YTJIBI;

° BBIYMCIATH JUIMHY JIOMAaHOW, IEPUMETP MHOI'OYI'OJIBHMKA, MOJb30BAaThCS EOWHULIAMU W3MEPEHHUs JJIMHBI, BBIPAXKATh OJIHU
€AUHULIBI U3MEPEHUS JUIMHBI Yepe3 IPYTUE;

° HaXOJUTh, UCIIOJb3Ysl YEPTEKHBIE NHCTPYMEHTHI, PACCTOSHUSA: MEXAY ABYMS TOYKAMH, OT TOYKH 10 MPSMOU, JUIMHY ITyTH Ha
KBaJIpaTHOM CETKE; BBIYUCIATH IUIOWAAb (UIYP, COCTABICHHBIX W3 NPSIMOYTOJIBHUKOB, HCIIOJIb30BaTh pa3OueHue Ha
OpSIMOYTOJIBHUKHM, HAa paBHble (QUIYpPbI, JOCTPAWBAHUE O MNPSMOYTOJBHUKA; IOJIb30BAThCSI OCHOBHBIMU EIMHUIIAMH H3MEPEHUS
IIJIOIAIH; BBIPAXKATh OJJHUA €IMHUIIBI U3MEPEHHUS IUIOLIAAU YEPE3 APYTHUe;

° pacno3HaBaTh Ha MOJEISAX M M300pa)KEHUSAX NUPaMUAY, KOHYC, IWJIMHJP, UCIOJb30BaTh TEPMHUHOJIOTHIO: BEPIIMHA, peOpo,
I'PaHb, OCHOBaHUE, Pa3BEPTKA;

° n300pakaTh Ha KJIETYaTOM Oymare npsiMOYTroJbHbINA apaiesienune;

° BBIUHCIIATh 00BEM MNPSIMOYTOJILHOTO Mapajienenunena, Kyda, Mmoib30BaTbCsd OCHOBHBIMU E€AMHUIAMU H3MEpPEHHs] O0BbEMA;

BBIpaXKaTh OJHU €AUHUIIBI U3MEPEHUsI 00bEMA Yepe3 apyrue;
o pelIaTh HECI0XKHBIE 33/1a4M Ha HAXO0XKICHUE TEOMETPUUECKUX BEJIMYMH B IPAKTUYECKUX CUTYALIHSIX.

CrnenuanbHbIe pe3yIbTaThl:

° BJIAJICHUE 3PUTEIBbHO-0CIA3aTENbHBIM CIOCOOOM 00CIIEIOBaHUS M BOCIPHUATHS IBETHBIX (MJIM KOHTPACTHBIX, YEPHO-OEIIbIX)
penbeHBIX N300pKEHUI MPEMETOB, KOHTYPHBIX N300pKEHU T€OMETPUYECKUX (DUTYDP U T.1I.

° YMEHHE BBITIOJIHATH MPY OMOIIM YEPTEHKHBIX UHCTPYMEHTOB '€OMETPUUECKHE TOCTPOCHHUS, TOCTPOCHUE IpadKOB QyHKLHUH,
auarpamm M T.11.

° YMEHHE YUTaTh LBETHbIE (MJIM KOHTPACTHBIE, YepHO-0ebie) penbeHble TpaduKH 3E€MEHTAPHBIX (PYHKIMIA HA KOOPAUHATHOM
IJIOCKOCTH.

° BJIa/ICHUE PABUJIAMU 3aIIMCU MaTEMaTHYECKUX (POPMYJI U CIIELUAIbHBIX 3HAKOB.

° BJIa/ICHUE IpUEMaMU [TPE00Pa30BaAHNS MATEMATUUECKUX BBIPAKEHUM.
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[Tnanupyemsble IpeAMETHBIE PE3YJIbTaThl OCBOCHUS YUEOHOT 0 Kypca « Anredpay» 7 kiacc

Yucna v BEIYUCIICHUS:

° BBITIOJIHSATH, COUETas! yCTHBIC U MTUChbMEHHBIE PUEMBI, apu(MEeTUIECKUE TEHCTBUS C palliOHAIILHBIMH YHCIIaMHU;

° HaXOAWUTh 3HAUEHUS YHUCIIOBBIX BBIPAXKEHUIN; IPUMEHATh Pa3HOOOpa3HbIe CIOCOObI U MPUEMBI BEIUMCIICHNS 3HAUEHUIN IPOOHBIX
BBIPXEHHM, COlepKaluX OOBIKHOBEHHBIC U IECATUYHBIE IPOOH;

° NEPeXOAUTh OT OAHOW (OpMBI 3amMcH YWcen K Apyroi (mpeoOpa3oBbIBaTh JCCATUYHYIO JpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B IECATHYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATUUHYIO IPOOb);

° CpPaBHUBATH M yIOPAIOUYUBATH PAllMOHAIBHBIE YHCIA;

° OKPYIJISITh YUCIIA;

° BBIIIOJIHATH IPUKUIKY U OLEHKY pe3yJIbTaTa BEIUNCIECHUM, OLIEHKY 3HAYEHUH YHCIOBBIX BBIPAKECHUIA,

° BBIIIOJIHATH JEHCTBUS CO CTEIEHAMHU C HATYpaJIbHBIMH [TOKA3aTEISIMU;

° MPUMEHSATH NPU3HAKU ACITUMOCTH, Pa3JI0KEHUE HA MHOKUTENIN HATypaJIbHbIX YHCEI;

° pemiaTh NPAKTUKOOPUEHTUPOBAHHBIE 3aJadyM, CBS3aHHBIE C OTHOIIEHHEM BEJIWYHMH, MNPONOPLUUOHAIBHOCTHIO BEIWYMH,
MPOLIEHTAMH; UHTEPIPETUPOBATH PE3YJIBTATHI PEIICHUS 3a/1ay ¢ YYETOM OTpaHUYECHUM, CBA3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMBIX
00BEKTOB.

AnreOpandecKkre BhIpaKESHUS:

° UCIIOJIb30BaTh aNre0OpanyecKyto TEpPMUHOJIOTHIO M CHMBOJIMKY, IPUMEHSTH €€ B IPOIIECCE OCBOEHUS YUEOHOT O MaTepHaa,

° HAXOJUTh 3HAUEHMsI OYKBEHHBIX BHIPAKEHUH MPH 3a/1aHHBIX 3HAUEHUAX TEPEMEHHBIX;

° BBITIOJIHATH IPEOOPa30BaHUS 1IEIOT0 BEIPAKEHHSI B MHOTOWICH IPUBEACHUEM MOJOOHBIX CIaraéMbIX, pACKPBITHEM CKOOOK;

° BBINIOJIHATh YMHOKEHUE OJJHOYJIEHA Ha MHOTOWIEH M MHOTOWIEHAa Ha MHOTOYIEH, IPUMEHSATh (POpMYJbl KBaapara CyMMbl U

KBaJipara pa3HOCTH;

° OCYILECTBIIATh Pa3J0KEHUE MHOTOWIEHOB HAa MHOXUTEIM C TOMOLIbIO BBIHECEHHS] 3a CKOOKHM OOIIEr0 MHOMKHUTEI,
IPYIIIUPOBKYU ClaraeMbiX, IPUMEHEHUs (POpMyYJI COKpaIIEHHOTO YMHOKEHHUS;

° NPUMEHATh MPeoOpa30BaHMsI MHOTOWIEHOB JUIsl PEIICHUS Pa3JIMYHBIX 3a7ad U3 MATEMAaTUKH, CMEXHBIX NpPEIMETOB, U3
peanbHOU NPaKTUKH;

° UCIIOJIb30BaTh CBOMCTBA CTENIEHEHN C HATYpaJIbHBIMU [TOKA3aTEISIMU JIsl TPeoOpa30BaHus BEIPaKEHUI.
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YpaBHEHUS U HEPABEHCTBA:
° pemars JIMHEWHBIE YPAaBHEHUS C OJHOM TIEPEMEHHOM, IIPUMEHSs MpaBWIaA IE€pexoJa OT HCXOJHOIO YpaBHEHHA K
PAaBHOCHIIBHOMY €MY;

° MIPOBEPATH, SABIISCTCS JIM YUCIO KOPHEM YPaBHEHUS;

° PUMEHSATH TpadUIeCcKre METO/IbI ITPH PEIICHUH JINHEHHBIX YpaBHEHU,

COCTaBIISITh U pemiaTth JMHEWHOE YpaBHEHHWE IO  YCJIOBHIO  3aJa4d, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4u

Koopnunate! u rpaduku. OyHKIMK:

° n300paxkaTh Ha KOOPIAWHATHON MPSAMOI TOUKH, COOTBETCTBYIOIINE 33JaHHBIM KOOPAMHATAM;

° OTMEYaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH IT0 33JJaHHBIM KOOPANHATAM; CTPOUTH TpaduKu TUHEHHBIX (DYyHKITHH;

° ctpouth rpaduk GyHKIHMH Y =|x|;

° ONKCHIBATh C TOMOIIBI0 (PYHKIIMN H3BECTHBIE 3aBUCHUMOCTH MEX]y BEJIMYMHAMH: CKOPOCTb, BPEMs, pacCTOSHUE; IICHA,
KOJIMYECTBO, CTOUMOCTb; MPOU3BOAUTEIHHOCTD, BpeMs, 00BEM paboTHI,

° HAXOAWTh 3HaUeHHE (HYHKIIUH 110 3HAUCHHUIO €€ apryMEHTa;

Koopnunate! u rpaduku. OyHKIMH:

° M300pakaTh HA KOOPJAMHATHON MIPSIMOM TOUKH, COOTBETCTBYIOIIHE 3aIaHHBIM KOOPIUHATAM;

° OTMEYaTh B KOOPJAMHATHOM MJIOCKOCTH TOYKH I10 33JJaHHBIM KOOPAHHATAM; CTPOUTH rpaduKu JTUHEHHBIX (YHKITUH;

° cTpouTh rpaduk GyHKIMH Y =|x|;

° ONMKMCHIBATh C TIOMOINIBI0 (PYHKIIMH H3BECTHBIC 3aBHCHMOCTH MEXIy BEIMYHMHAMH: CKOPOCThb, BPEMs, pacCTOSHUE; IICHA,
KOJIMYECTBO, CTOMMOCTD; MPOU3BOUTEIHHOCTD, BpeMs, 00bEM pabOTHI;

° HAXOJIUTh 3HaYCHUE (PYHKIIUU 110 3HAUYCHHUIO €€ apTyMEHTa;

° MOHUMATh TpapUIECKU crocod MPENCTaBICHUS M aHajdn3a MH(POPMAIUK; U3BJICKaTh U UHTEPIPETUPOBATH MHPOPMAIIHIO U3

rpauKOB peabHBIX MPOIECCOB U 3aBUCUMOCTEH.

[InanupyemMble mpeaMeTHbIE pe3yIbTaThl OCBOCHUS YUeOHOro Kypca « Anredpay 8 kiacc
Uwucna v BBIYUCICHHUS:
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° MCIIOJIB30BaTh HAYAJIbHBIE IIPEICTABICHUS O MHOKECTBE ICHCTBUTENIBHBIX YMCET U1 CPABHEHUS, OKPYIJICHHS U BBIUYMCIICHUM;
nU300paxath JEHCTBUTENbHBIC YMCIIa TOYKAMU HA KOOPAUHATHOU MPSIMOIA;

° IPUMEHATH MOHATUE apU(PMETUUECKOTO KBAJIPATHOIO KOPHS; HAXOAUTh KBAJpaTHbIE KOPHU, UCIIOJIB3Ysl MPU HEOOXOIUMOCTH
KaJIbKYJISITOP; BBIMOJIHATH PEe0Opa30BaHus BRIPAKECHHIA, COJIEPKAIINX KBaIpaTHbIE KOPHU, UCIIOIb3YsI CBOMCTBA KOPHEH;

° CPaBHUBATh U YIIOPSAOYNBATH PALIMOHAIBHBIE U UPPALIMOHAIBHBIE YNCTIA;

° BBITIOJHATh apu(PMETUUECKUE NEHCTBUS C PAlMOHAIBHBIMHU YHCIAMHU, COYeTasi YCTHbIC U MHUCHbMEHHbBIE MPUEMBI, BBITIOIHATH
BBIYMCJIEHUS C UPPALMOHAJIBHBIMH YHCIIAMH, OKPYIJISITh AEHCTBUTEIBHBIE YHACIIA.

AnreOpanyecKkre BbIpaKeHUS:

° BBITIOJIHATH TOXK/IECTBEHHBIE MTPE00pa30BaHUsI pallMOHATBHBIX BBIPAKEHUN HA OCHOBE MPABWJI JEHCTBUI HAJl MHOTOWICHAMH U
aredpandyecKuMu JApoosiMu;

° IPUMEHATDH MTPE0OPa30BaHUS BEIPAKEHUH JIJIsl pEIICHHS Pa3IMUHbIX 337a4 U3 MaTeMaTHKH, CMEKHBIX MTPEIMETOB, U3 PEabHOMN
MPAKTHKH.

YpaBHEHUS 1 HEPABEHCTBA:

° non0upaTh TpUMEpPhl  Tap  YHCed, SIBIISTFOIIIAIX CST peleHueM JTUHEHHOTO YpaBHEHUS C ABYMS IEPEMEHHBIMU;

° CTPOUTH B KOOPJMHATHOM MIIOCKOCTH TpaduK JMHEHHOTO YPAaBHEHUS C IBYMSI IEPEMEHHBIMU; TTOJIB3YSACh TpaduKOM, MPUBOAUTD
MPUMEPHI PEIICHUS YPaBHEHUS;

° pelaTh CHCTEMBbI IBYX JIMHEWHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMH, B TOM YHCIIE TpadUyecK;

° IPUMEHATh Tpaduueckue METO/TBI Opyd pEeHIeHWH  CHUCTEM JUHEHHBIX YPaBHEHUH;

° COCTaBIISITh M PEIIATh CUCTEMY JIMHEWHBIX YpPaBHEHUH IO YCIOBUIO 33a]]a41, HUHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM

3a71a4¥ MOJIyYEHHBIW pEe3ysIbTar;

° pelIaTh JIMHEWHbIE YPABHEHUS U YPABHEHMUS, CBOIALIMECS K HUM;

IIPOBTOM YHCJIE€ C IPUMEHEHUEM I'paUUecKuX MpeACcTaBiIeHUH (yCTaHaBIMBATh, UMEET JIM YpaBHEHUE WIIM CUCTEMA YpaBHEHU I

° NEPEXOIUTh OT CJIOBECHON (OPMYJIHMPOBKHU 3a/aul K €€ aire0pandeckoil MOJEiIH C MOMOIIBI0 COCTaBJICHUS YpPaBHEHUS WU
CHUCTEMBI YPAaBHEHUM, HHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3a/1a4H ITOJYyYECHHBIA pe3yJIbTar.

QyHKIMU:
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° MOHUMAaTh W HCIOJIb30BaTh (DYHKIIMOHAJILHBIE TMOHSATUS W SA3BIK (TEPMHHBI, CUMBOJUYECKHE OOO3HAUEHHUS); ONPEACIAThH
3HaYeHHe (PYHKIIUU MO 3HAUCHUIO apryMEHTa; ONPEIENIATh CBONCTBA (PYHKIIMH IO €€ rpaduky;

° CTpOUTh  TpaduKH  DIIEMEHTapHbIX  (QYHKUMHY =k ,y = x; OMUCHIBATH

CBOMCTBA yKa3aHHBIX (PYHKIMM 10 Tpaduky.

TOM YHCJIE C TPUMEHEHUEM TparuuecKuX mpeicTaBiieHnii (yCTaHaBIUBaTh, UMEET JIM YPaBHEHUE WIIM CUCTEMA YpaBHEHUHN

° NEePEXOAUTh OT CIOBECHOW (HOPMYIUPOBKHU 3a7auu K €€ anreOpandecKod MOJIEIN C MOMOIIBI0 COCTABJICHUS] YPAaBHEHUS WITU
CHUCTEMbI YPaBHEHUN, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ[a4M MMOJTYUYEHHBIN pe3ybTarT.

OyHKIUU:

° MOHMUMATh W HCIIOJH30BaTh (DYHKITMOHAIBHBIE TOHATHUS W S3BIK (TEPMHHBI, CHMBOJUYECKHE OOO3HAYCHMUS), OINPEACIIATH
3Ha4YeHHE (PYHKIIUU 10 3HAUCHUIO apTyMEHTA; ONPEENISITh CBOMCTBA QYyHKIIUU 110 €€ rpaduKy;

° CTpOUTh  TpaduKH  DIIEMEHTapHbIX  QYHKUUHY =k ,y = X, OIHMCHIBATH

CBOMCTBA yKa3aHHBIX QYHKIIHH 110 TpaduKy

[TnanupyemMblie mpeaMeTHbIE pe3yIbTaThl OCBOCHHS YUeOHOTO0 Kypca « Anredpa» 9 kiace

YHucia v BBIYUCIICHHUS:

o MCITOJIB30BATh 3aMMCH OOJBIINX U MAJIBIX YUCEN C TTOMOIIBIO JECATUYHBIX IPpOoOe U CTETICHEeN YICIIa;

° HAXOJWTh 3HAYCHUS CTETICHEN C LETBIMU MOKA3aTEIIMU U KOPHEW; BEIYUCIIATH 3HAUCHUS YUCTIOBBIX BBIPAKEHUI;

° BBITIOJIHATh MPUKUAKY PE3YJIbTaTa BBIYUCICHUM, OILICHKY YHCJIOBBIX BBIPAXKEHHUI.

YpaBHEHUS U HEPABEHCTBA!

o periaTh JTMHEHHBIC U KBaJIpaTHbIC YPABHEHMSI, yPABHEHUS, CBOIAIIMECS K HUM, IIPOCTEHIIINE TPOOHOPAIIMOHATFHBIC YPABHEHNUS,
° peraTh TEKCTOBBIE 337a41 aITreOpandecKuM ClIoCOOOM € TIOMOIIBIO0 COCTABJICHUS YPABHEHMUS,;

o MPOBOAUTH MPOCTEHIINE UCCIEAOBAHUS YPAaBHEHUH (YCTaHABIMBAThH, UMEET JIM YPAaBHEHUE KOPHU, €CIIU UMEET, TO CKOJIbKO, U
mp.);

° IIPUMEHATH CBOWCTBA YHCJIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKU; PEIIATh JIMHENHBIE HEPABEHCTBA C OJIHOW IEPEMEHHOM U

HnX CUCTCMBI, 1aBaTb rpa(bnquKon WJUTIOCTPALIMIO MHOKCCTBA peH_IeHI/II\/'I HCPABCHCTBA, CUCTCMbI HCPABCHCTB,
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° pelIaTh JMHEWHbIE HEPAaBEHCTBA, U300paXKaTh PELIEHNE HEPABEHCTB HA YUCIIOBOM MPSMOI, 3alIUChIBAaTh PELICHUE C TIOMOILBIO
CHUMBOJIOB;

° pelaTh CUCTEMbI JUHEWHBIX HEPABEHCTB, U300pa)KaTh PEIICHWE CHUCTEMbl HEPABEHCTB HA YMCIIOBOM NPSIMOM, 3alMChIBATh
PEILICHKE C IOMOILBIO CUMBOJIOB;

° UCIT0JIb30BaTh HEPABEHCTBA IPY PEILICHUH PAa3IMYHbIX 33/1a4. ANreOpandecKue BbIPAKEHUS:

° NPUMEHSATH MOHATUE CTEINIEHU C LETIbIM ITOKA3aTENEM, BBITOIHITH PE0OPa30BaHMs BBIPAKEHUMN, COIEPKAIINX CTENEHU C LEJIBIM
IIOKa3aTeNeM;

Koopnunate! u rpadguku. OyHKIMH:

° n300paxkaTh Ha KOOPAMHATHOM MPSAMOIL JTyuH, OTPE3KU, HHTEPBAIbI; 3alIUChIBATh YMCIIOBBIE IPOMEKYTKHU Ha aare0panyeckom
A3BIKE;

NOHUMATh U UCIOJIb30BaTh (PYHKIIMOHAJIBHBIE MTOHATHUS U S3bIK (TEPMHUHBI, CHMBOJIMYECKHE O0O03HAYCHHUS);

AnreOpandecKkre BhIpaKEHUS:

° PacCKIaabIBATh KBAAPATHBINA TPEXUWICH HA MHOKUTENH;

° npeoOpa3oBbIBATH PAIlMOHATBHBIE BRIPAKCHUS. Y paBHEHUS U HEPABEHCTBRA!

o peniaTh TMHEIHbIC U KBapaTHbIC YPAaBHEHUS, YPaBHEHHU S, CBOISAIITUECS K HUM, IPOCTEHIINE APOOHOPAIIMOHAIbHBIC YPAaBHEHUS;
o pelIaTh CUCTEMBI IBYX JINHEMHBIX YPABHEHUH C IByMsI IEPEMEHHBIMU U CUCTEMBI JBYX YPABHEHUH, B KOTOPBIX OJHO YPaBHEHUE
HE SIBJIICTCS IMHEHHBIM;

° peraTh TEKCTOBBIC 3a/1a4d alNre0OpandecKuM CIiocoOOM C IIOMOIIIBIO COCTABJICHHS YPAaBHECHUSI UJTM CUCTEMBI JIBYX YPAaBHEHHH C
JIBYMSI IIEPEMEHHBIMU;

o MPOBOJUTH TMPOCTEHUIIINE HCCIEAOBAHUS ypaBHEHUH W CHUCTEM ypaBHEHUH, B TOM YHCIE C MPUMEHEHHEM TpaduyuecKux
MpeACTaBICHUN (yCTaHABINBATh, UMEET JIM YPABHEHUE WJIM CUCTEMA YPABHEHUH PEIICHUS, €CIIU UMEET, TO CKOJIBKO, U Ip.);

° pelaTh KBaJipaTHbIE HEPABEHCTBA; M300pakaTh pEllIEHNE HEPABEHCTB HA YMCIIOBOM MPSIMOM, 3alIMChIBATh PEHIEHUE C TOMOUIBIO
CHUMBOJIOB;

° pemaTrb CUCTEMbl HEPAaBEHCTB, BKIIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO; M300pa)kaTh pELICHUE CUCTEMbl HEPABEHCTB Ha

YHCJIOBOM HpﬂMOﬁ, 3alIMChIBATb PCIICHUEC C ITIOMOIIBIO CHMBOJIOB,
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° UCII0JIb30BaTh HEPABEHCTBA MPU PEILICHUU pa3INUHbIX 3a1a4. KoopauHate! u rpaduku. OyHKIUU:

CTPOUTH U M300paKaTh CXEeMaTHUECKU TpaduKU KBAAPATUYHBIX (DYHKUIMN, OMUCHIBATH CBOWCTBA KBAJAPATUYHBIX (DYHKUIUH MO HUX
rpadukam; B TOM 4HCIIe 33/1a4U U3 PEeaTbHON KHU3HU (C MCMOJIB30BaHNEM KaJIbKyJIATOPa, IU(PPOBBIX TEXHOIOTHIA).

CneyuanvHvle npeomemuvle pe3yabmamoi:

° BJIQ/ICHUE 3PUTEIBHO-OCI3aTEIbHBIM CIIOCOOOM OOCIIEIOBaHUS M BOCHPUATHS LBETHBIX (MJIM KOHTPACTHBIX, YEPHO-OEIIBIX)

penbeHBIX U300paKEHUI IPEAMETOB, KOHTYPHBIX U300paKEHUN reOMETPpUUYECKUX (PUTYp U T.II.

° YMEHHE BBINOJHATH MPU OMOIIM YEPTEHKHBIX HHCTPYMEHTOB T€OMETPUUYECKUE TOCTPOEHUS, IOCTPOEHUE TPAPUKOB (PYHKIIMIH,
JUarpaMM U T.11.

° YMEHHUE YUTATh LIBETHbIE (MJIM KOHTPACTHBIE, YepHO-0eibIe) pesibepHble rpa@uKu 31eMEHTAPHBIX (PYHKIUN HA KOOPAUHATHOM
IUIOCKOCTH.

° BJIaJI€HUE MMPABUJIAMH 3aMIMCHA MATEMATUYECKUX (POPMYJT U CHEIIUAIbHBIX 3HAKOB.

° BJIa/ICHUE IpUEMaMU [TPeo0pa30BaHUs MaTEMAaTUUECKUX BBIPAKEHUH.

I[Inanupyembie pe3yJibTaThl 0OCBOEHMs y4eOHOro Kypca ['eomeTpus» 7 kiace

° Pacno3HaBaTh N3y4eHHbIE TEOMETPUYECKUE (DUTYPBI, ONIPEACIISATh UX B3aUMHOE PACIONOKEHUE, N300pakaTh TEOMETPUUECKUE
(UrypbI; BBIMIOIHATH YEPTEKHU MO YCIOBUIO 33]1a4H;

° U3MEPSATH JIUHENHBIE U YTJIOBBIE BEJIMYHHBI;

° pemaTh 3a/1a4y Ha BBIYMCIIEHUE JUIMH OTPE3KOB U BEJIMYMH YIJIOB;

° Jienath rpyOyro0 OLICHKY JIMHEHHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B peajbHOU KU3HM, Pa3MEpPOB MPHUPOJHBIX OOBEKTOB;

pazInyaTh pazMepbl ATUX 00BEKTOB MO MOPSIKY BEJIMUUHBL;

° CTPOUTH YEPTEKU K TECOMETPUUECKUM 3a]1a4aM;

o M0JIb30BATHCS MTPU3HAKAMU PABEHCTBA TPEYTOJILHUKOB, UCIIOIH30BATh MMPU3HAKN M CBOMCTBA PaBHOOEAPEHHBIX TPEYTOIHLHUKOB
IIPY PELICHUN 3a/a4;

° MIPOBOJIUTH JIOTUYECKUE PACCYKICHUS C HCIIOIb30BAHUEM T€OMETPUUECKUX TEOPEM;
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° [10JIb30BAThCSA IPU3HAKAMU PABEHCTBA IIPSIMOYTOJBHBIX TPEYTOJbHUKOB, CBOMCTBOM MEIMAHBI, IPOBEACHHON K TMIIOTEHY3€
IPSAMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUHA T€OMETPUUECKUX 3a/1a4;

L] ONpPCACIIATD MAPAJUICIIBHOCTD IIPAMBIX C IOMOIIBIO YIJIOB, KOTOPLIC 06pa3yeT C HUMM CCKYIIas,
® pelIaTsh 3aaa49u Ha KJIE€TYaTOU 6YMaF€;
L] IMPOBOJUTDL BBIYMUCIICHUA U HAXOAHUTH YHMCJIOBBIC U 6YKBCHHI)IC SHA4YCHUS YTIJIOB B TCOMETPUYICCKUX 3aada49ax € UCIIOJIb30BAHUCM

CYMMBI YIJIOB TPEYTOJbHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX MPH MEPECECUEHUH IBYX NapAJIICIbHBIX NPAMbBIX CEKYILEH;

° pemaTh IpakTUYECKUE 3a/1a41 Ha HaXO0KICHHUE YIJIOB;

° (dbopMyJIMpOBaTh ONPEEIIEHUST OKPYKHOCTU U KpYyTa, XOp/bl U JUAMETPa OKPYKHOCTH, [10JIb30BAThCSl UX CBOMCTBaAMH; YMETh
IIPUMEHSIThH 3TH CBOMCTBA IIPU PEIICHUM 3a/1a4;

° I10JIb30BATHCS IIPOCTEUIINMU N'€OMETPUYECKUMU HEPABEHCTBAMHU, IOHUMATh UX IPAKTUYECKUN CMBICIT;

° IIPOBOJAUTH OCHOBHBIE T€OMETPUYECKUE IIOCTPOEHUS C IIOMOILBIO LIUPKYJISA U JIMHEUKU

Ilnanupyemble pe3yabTaThl 0CBOeHUs1 yueOHOro kypca I'eomerpusi» 8 kiace

OnpenensiTe napajuieaTbHOCTh MPSAMBIX C IOMOILBIO PABEHCTBA PACCTOSHHUI OT TOUYEK OJIHOM MPSAMOM 0 TOYEK APYTOM MPSIMOI;

° BJIAJIETh MOHATHUEM T€OMETPUUECKOTO MECTA TOYEK;

° YMETbh ONPEACIISITE OUCCEKTPUCY YTIIa U CEPEIMHHBIN MEPIISHIUKYIISIP K OTPE3KY KaKk FeOMETPUIECKHUE MECTA TOYEK;

° pacro3HaBaTth OCHOBHBIC  BHJIbl UETBIPEXYTOJIBHUKOB,  HMX  DJIEMEHTHI, MOJb30BATHCA UX CBOWCTBAMHU IPHU PEIICHUU
FeOMETPUYECKUX 3a/1a4;

o NPUMEHSTH CBOMCTBA TOUKH TIEPECCUCHHUS MEMaH TPEYrojabHHKa (IIEHTpa Macc) B PEIICHUH 3a71ay;

° BJIAJICTh OHSATUEM CPEIHEN TMHUU TPEYTOJIbHUKA, IPUMEHSThH €€ CBOMCTBO NP PEIICHUN T€OMETPUUECKUX 3a1aY;

o T10JIb30BATHCSA teopemon  Daneca 151 TEOpEMOM O IPONIOPLMOHAIBHBIX ~ OTpE3KaX, MNPUMEHATb WX Ui
pelIeHUs MPAKTUYECKUX 3a]1a4;

° MPUMEHSITh MPU3HAKH 1000 TPEYTOJILHUKOB B PEIIEHUH TEOMETPUUYECKUX 3a]1ay;

° MOJIb30BAThCS teopemoit [luparopa s pemieHUsST  TEOMETPUUECKUX W MPAKTUYECKUX 3a7ad;

44



® CTPOUTH MATEMATUYCCKYIO MOICJIb B MMPAKTUYICCKUX 3ajJadax, CaMOCTOATCIIBHO ACJIaTb qepTéx Hn HaXOIUTb
COOTBCTCTBYIOIINC AJIMHBI;

° BBIYMCIIATH (Pa3IMYHBIMM CIOCOOAMHM) IUIOIIA[h TPEYrojJbHUKA W IUIOMAJA MHOTOYTOJBHBIX (Uryp (IOJB3YsCh, TIJIe
HEO0OXO0IMMO, KAJTbKYJISITOPOM);

° BJIQJICTh MIOHATUSAMU ITPEOOPA30BAHHS 110,100MSI, COOTBETCTBEHHBIX JIEMEHTOB IOJIOOHBIX (QUTYD;

° I10JIb30BaTHCS CBOMCTBAMH T10,100UST IPOU3BOJIBHBIX (PUTYP, YMETH BRIYHCIISS

JUTMHBI ¥ HAXOJUTh YTJIbI Y MOAOOHBIX (BUTYD;

° IIPUMEHSTH CBOMCTBA 10I00MS B IPAKTHUYSCKUX 3a/1a4ax;

° YMETh MTPUBOIUTH MPUMEPHI MOA00HBIX (PUTYp B OKPYIKAIOIIEM MHPE;

° IPUMEHSTD TIOJTyYeHHBIC YMEHUS B MPAKTUICCKUX 3a71adax;

° IIPUMEHSTD MOJTy9YCHHBIC 3HAHMSI Ha TIPAKTHKE — CTPOUTHh MaTeMaTHIECKHE MOJICIH JIJIS 337129 PeallbHOM KU3HU U TIPOBOIUTH

COOTBCTCTBYIOIIMEC BBIYMCICHHA C IPUMCHCHUEM HOI[O6I/ISI.

I[Inanupyemble pe3yabTaThbl 0CBOeHHUs y4eOHOro Kypca I'eomeTpus» 9 kiace
° Bianerp NMOHATUAMM CHUHYCa, KOCHHYCAa M TaHI€HCAa OCTPOrO yrja IPsSMOYTOJBHOIO TPEYrOJIbBHUKA; MOJIb30BATHCS ITUMH
MOHATHSMMU JUIs PELICHUS IPAKTUYECKUX 3a]1a4;
° I10JIb30BAaThCS OCHOBHBIM TPUI'OHOMETPUYECKUM TOXKIAESCTBOM UL HAXOXKACHUSA COOTHOLIEHUN MEXIy TPUTOHOMETPUYECKUMU
BEJIMYMHAMUY;
° BJIAJICTh ITOHATHEM KacaTEJIbHOM K OKPYKHOCTH, ITOJIb30BATHCSA TEOPEMOU O IEPIECHAMKYIISIPHOCTH KacaTeIbHOW M pajauyca,
IIPOBEAEHHOTO K TOUKE KACAHUS;
° II0JIB30BATHCS TEOPEMAMU O IIPOU3BEIACHUH OTPE3KOB XOPI, O IPOU3BEACHUM OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeJIbHOM;
° BJIAJICTh MMOHATUSAMHU BIMCAHHOTO U LICHTPAJIIBHOTO YTJia, UCIIOJIB30BATh TEOPEMBI O BIIMCAHHBIX YTJIAX, YIIaxX MEXIY XOpAaMu
(CeKyIMMHM) U yTJIe MEXAY KacaTeJIbHOM M XOPIOH NPH PELIEHUH T€OMETPUYECKUX 3a/1a4;
° BJIAJICTh ITOHATHEM OIIMCAHHOW OKOJIO TPEYI'OJIbHUKA OKPYKHOCTH, YMETh HAXOAUTH €€ LIEHTP;
° M0JIb30BaThCA (PaKTaMU O TOM, YTO OMCCEKTPHUCHI YTIIOB TPEYTOJIbHUKA IEPECEKAIOTCS B OHON TOUYKE, H O TOM, YTO CEPEIUHHBIC
NIEPIIEHINKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCA B OJJHOM TOUYKE;
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° BJAJICTh IOHATHEM OIMCAHHOTO YETHIPEXYTOJbHHMKA, MPUMEHATH CBOWCTBA OIMMCAHHOTO YETHIPEXYTOJbHHMKA MPU PEIICHUH
3aj1ad;

° I0JIb30BaThCSA BEKTOPAMHM, IOHUMATh MX ICOMETPHUCCKUN U (PU3HUECKHI CMBICII, IPUMEHSTh X B PCIICHUN T'€OMETPHUYCCKUX H
bu3nYecKuX 3a/1a4;

° BJIQJICTh TIOHATHEM CPEAHCH JIMHUN TPAIICIIUH, TPUMEHSTH €€ CBOHCTBO MPH PEIICHUU T€OMETPUICCKHX 3a7a4;

° MPUMEHSTH TOJyUYCHHBIC 3HAHUS HAa NMPAKTHKE — CTPOUTh MaTeMaTHICCKUE MOJCIH IS 3a/1ad PeaIbHOM YKU3HU M ITPOBOMTH
COOTBETCTBYIOIINE BBIYUCICHHUS C TMPUMCHCHHEM IIOJIOOMS W TPUTOHOMETPUYECCKUX (YHKIUH (ITOJNB3YsACh, TJe HEOOXO0JIUMO,
KAJIbKYJIITOPOM).

[ J

Ilnanupyemble pe3yJibTaThl 0CBOeHUs yueOHOro kKypca I'eomerpus» 10 kiace

3HaTh TpPUTOHOMETpUUECKHE (YHKIMH OCTPBIX VYIJIOB, HAaXOAWTh C HMX TMOMOIIBI Pa3IUYHBIC DJJIEMEHTHl MPSIMOYTOJBHOTO
TPEYTOJIbHUKA («PEIIeHUE MPSIMOYTOIbHBIX TPEYTOJILHUKOBY);

o HAXOJIUTH (C TOMOIIBIO KAIBKYJISATOPA) JUIMHBI U YTJIBI 1711 HETAOJIMYHBIX 3HAYCHHUI;

° UCIIOJIb30BaTh TEOPEMbl CHHYCOB M KOCHHYCOB JJIi HaXOXACHUS Pa3IMYHBIX DJIEMEHTOB TPEYroJbHUKA («pEIleHue
TPEYTOJLHUKOBY ), MPUMEHSTh UX MPUMEHSThH CKAISIPHOE MPOU3BEECHNE BEKTOPOB JJIsl HAXOXKEHUS IJIMH U YTJIOB;

° MOJIb30BATHCS METOJIOM KOOPJIMHAT Ha MJIOCKOCTH, MPUMEHSTH €0 B PEIIEHUHA T€OMETPUIECKUX U MPAKTUYECKUX 3a]1aY;

o BJIAJIETh MTOHATUSAMU ITPABUJILHOIO MHOTOYTOJIbHUKA, JIMHBI OKPYKHOCTH, JUIMHBI JyTH OKPYKHOCTH U PaAUaHHOW MEPHI yIia,
YMETb BBIUUCIISTH IIONIAb KPYTa U €r0 YaCTEN MIPUMEHATH MTOJYUYEHHbIE YMEHUS B IPAKTUYECKUX 33/1a4aX;

o HAXOJIUTh OCHU (WJIA IIEHTPHI) CAMMETPUH (DUTYP, TPUMEHSTh IBIKCHUSI INTIOCKOCTH B MMPOCTEHUININX CITydasX;

o MIPUMEHSATH MTOJYYEHHBIE 3HAHUS HA MMPAKTUKE — CTPOUTHh MATEMAaTUUECKHUE MOJEIH JJIsl 3a/1a4 PEATbHOM KU3HU U IPOBOAUTH

COOTBETCTBYIOIINE BHIYUCICHUS C MPUMEHEHHEM TPUTOHOMETPUYECKUX (PYHKIUHN (TOJB3YACh, I/I€ HEOOXOUMO, KAIbKYJISTOPOM).
° IIPUMEHSITH CKAJISIPHOE IIPOU3BEICHUE BEKTOPOB sl HAXO0XKICHUS JUIMH U YIJIOB;
° I10JIb30BATHCSA METOAOM KOOPAUHAT Ha IUIOCKOCTH, IPUMEHSATH €r0 B PELIEHUHA FCOMETPUYECKUX U IIPAKTUYECKUX 3a/a4;
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° BJIAJICTh IIOHATUAMH IIPABWIBHOTO MHOTOYI'OJIBHUKA, JJIMHBI OKPY>KHOCTH, JUIMHBI 1yT'H OKPY’KHOCTHU U paJluaHHOU MEPBHI yIiIa,
YMETbH BBIUHCIIATH IUIOIIAb KPYra U €ro 4aCTe! MPUMEHSATD ITOJIYy4YECHHbIE YMEHUS B IPAKTUYECKUX 3a/1a49aX;

° HAXOJUTh OCU (WJIK UEHTPbI) CAMMETPHUH (DPUTYP, TIPUMEHSTH IBHKEHHSI INTIOCKOCTH B MMPOCTEHUIINX CITy4dasx;

° IIPUMEHSTH IIOJIyYEHHBIC 3HaHUS HA IIPAKTUKE — CTPOUTH MATEMATUYECKUE MOJEIIH U1 3a/1a4 PEaIbHOM *KU3HU U IIPOBOIUTH
COOTBETCTBYIOIINE BBIUUCICHHSI C TPUMEHEHUEM TPUTOHOMETPUUYECKUX (PYHKINN (TI0OJIB3YSCh, TI€ HEOOX0AUMO, KAIbKYJISITOPOM).

°

CnenuanpHbIE IPEIMETHBIE PE3YIBTATHI:

° BJIAJICHUE 3PUTEIBbHO-0CA3ATENbHBIM CIOCOOOM 00CIIEIOBaHUS M BOCHPUATHUS IBETHBIX (MJIM KOHTPACTHBIX, YEPHO-OEIBIX)

penbeHbIX U300paKEHUI PEAMETOB, KOHTYPHBIX U300payKEHUN reOMeTpuiYecKuX (GUryp u T.11.

° YMEHHE BBINIOJHATH MPU OMOIIM YEPTEHKHBIX UHCTPYMEHTOB '€OMETPUUECKHE TOCTPOESHMUS, TOCTPOCHUE IparKOB PyHKLUH,
JUarpaMM U T.II.

° YMEHHE YUTaTh LIBETHbIE (MJIM KOHTPACTHBIE, YEPHO-0€bIe) penbeHble TpaduKH 3J1E€MEHTAPHBIX PYHKIMNA HA KOOPAUHATHOM
IUIOCKOCTH.

° BJIJICHUE NMPABUJIAMU 3aMIMCHA MATEMATUYECKUX (POPMYIT U CHEIIUAIbHBIX 3HAKOB.

° BJIaJICHUE MTPaBUJIaMU MTPeOOPa30BaHU MATEMATUUECKUX BbIPAKEHUIA.

I[lnanupyembie pe3yJibTaThl OCBOEHUSI y4eOHOT0 Kypca « BeposiTHOCTh M CTATUCTHKA», 8 KJIacC

° Yurars nHpOpMaIuIo, NpeCTaBICHHYI0 B Ta0IUIaX, HA JUarpaMmax; MpeAcTaBiiATh JaHHBIE B BUJIe TaOJUIL, CTPOUTH
JMarpaMMbl(CTOJIOMKOBBIE(CTOIOYATHIE U KPYTOBBIE)IIO0 MACCUBAM 3HAUYCHHUI;

° OnuceIBaTh U HHTEPIPETUPOBATH PEATIbHBIE YNCTIOBBIE JaHHbIC, IPECTABIEHHbIE B TAOMUIAX, HA IUarpaMMmax, rpadukax;

° Hcnonb30BaTh AJi1 ONMUCAHUS TAHHBIX CTAaTUCTUYECKHUE XapaKTEPUCTUKU: CpeiHee apuMeTrieckoe, Meiuana, HauboJbIIee 1

HAaWMEHbIIIEE 3HAUEHHUS, pa3Max;
° HMeTh nipeAcTaBiIeHUE O CIy4alHOM N3MEHYMBOCTH Ha MPUMEpax IeH, PU3NYECKUX BETUYNH, aHTPOTIOMETPUIECKUX JTAHHBIX;
VMMETb MPEJICTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH.

CrenuanbHbIe IPEIMETHBIE PE3YJIbTATHI:
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° BJIQ/ICHUE 3PUTEIBHO-OCI3aTEIbHBIM CIIOCOOOM OOCIIEIOBaHUS U BOCHPUATUS LBETHBIX (WJIM KOHTPACTHBIX, YEPHO-OEIIbIX)
penbeHBIX N300paXeHH MPEAMETOB, KOHTYPHBIX U300paXEeHUI reOMETPUIECKUX (QUTYD HT.II.

° YMeHue BBITOIHATD IPU TOMOIIY YEPTEKHBIX HHCTPYMEHTOB F€OMETPUUECKHUE TOCTPOEHUS, IOCTPOEHUE TpauKoB QyHKIUI,
JarpaMM HT.II.

° YMeHHne yuTaTh LIBETHBIC( UM KOHTPACTHBIE, UePHO-0elbie) penbedHble rpauKu 2IeMEeHTapHBIX QYHKINI Ha KOOPIUHATHON
IUIOCKOCTH.

° Bnanenue npaBuiiaMu 3aucl MaTeMaTHYeCcKUX (POpMyJl U CIIEHUAIbHBIX 3HAKOB.

° Bnanenue npaBunaMu mpeoOpa30BaHUs MATEMATHYECKUX BbIPAKEHUI.

I[lnanupyemblie pe3yibTaThbl OCBOEHHMS Y4eOHOr0 Kypca
«BeposSITHOCTB U CTATUCTUHKAY, 9 KJIacC
W3Bnekath 1 mpeoOdpa3oBbIBaTh HHGOPMAIIUIO, TIPEICTABICHHYIO B BUJI€ Ta0IHII, TUarpaMm, rpadMKoB; MPECTaBIsATh JaHHBIE B BUJIC
Ta0JIHII, TUarpaMm, TpauKoB;

° OIMCHIBAThH JIAHHBIC C IIOMOIIBIO CTATUCTUYCCKUX IMOKA3aTEe/ICH: CPEeIHUX 3HAYCHUIN U MEp pacceuBaHMs (pa3Max, JUCICPCUS U
CTaHJIapTHOE OTKJIOHEHUE);

° HAXOWTh YaCTOThI YHCIOBBIX 3HAUCHUH M YaCTOTHI COOBITHH, B TOM YHCJIC TI0 pe3y/IbTaTaM U3MEPSHHUI 1 HAOFOICHUA;

° HAXOJWTh BEPOSITHOCTH CIyYalHBIX COOBITUH B OIBITAaX, 3HAS BEPOATHOCTH DJIEMEHTAPHBIX COOBITHIA, B TOM YHCJIC B OIBITaX C
PaBHOBO3MOKHBIMH 3JICMEHTAPHBIMU COOBITUSIMH;

° UCIIOJIb30BaTh rpadruecKue MOJICIH: ACPEBO CIIYyYaitHOTO SKCIIEPUMEHTA, TUarpaMMbl Diijiepa, YuCIIoBas mpsmasi;

° OIepUPOBATh MOHATHIMU: MHOKECTBO, ITOJMHOKECTBO; BBITIOJIHATH OIEpaIlii HaJl MHOXKECTBAMH: 00bEIMHEHHE, IIEPECCUCHHE,

JOTIOJIHEHUE; IIEPEYUCIIATD 3JIEMEHTBI MHOXKECTB; IIPUMEHATH CBOMCTBA MHOKECTB;
° UCIIOJIb30BaTh Irpaduueckoe MpeacTaBICHHEe MHOXKECTB M CBS3€H MEXIy HUMH JUIsS ONKCAHUS MPOLIECCOB U SIBJICHU, B TOM
YHUCJIe MPHU PEIICHUH 3a/1a4 U3 IPYTrUuX YUYEOHbIX MPEIMETOB U KyPCOB.

IIlnanupyemble mpeAMeTHbIE Pe3yJabTAaTbl OCBOCHHUSI Y4eOHOro Kypca
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«BeposSITHOCTDH M CTATHCTHKAY, 10KIacC

° W3Bnekats U mpeoOpa3oBbIBaTh MH(GOPMALMIO, MPEACTABICHHYIO B Pa3lMYHBIX HMCTOYHHMKAX B BHJE TaONUIl, JAUArpaMM,

rpaduKoB; MPEACTABIATH JaHHBIE B BUIE€ TaOIUIL, TUarpaMm, rpapuKoB;

° Pematsb 3aaun opraHn30BaHHBIM IIEPEOOPOM BapUAHTOB ,a TAKXKE C UCIIOJIb30BAHUEM KOMOMHATOPHBIX MPABUI U METOOB;

° Hcrnonb30BaTh ONMCATENIBHBIE XAPAKTEPUCTUKHU JUJII MACCUBOB YHCIJIOBBIX JAHHBIX, B TOM YHCJIE CPEAHUE  3HAYEHHUS U MEpPBI
paccenBaHus;

° HaXOAUTh YacCTOThl 3HAYEHUHW W YacTOThl COOBITHS, B TOM YHCIIE€ MOJIb3YSACh pe3yJibTaTaMU NPOBEAEHHBIX M3MEPEHUN U
HaOJIIOICHHIA;

° HaXOJUTh BEPOSTHOCTH CIIy4ailHbIX COOBITUM B HM3YyYEHHBIX OIBITaX, B TOM YHCIE B OIBITaX C PAaBHOBO3MOXXHBIMU

AIIEMEHTAPHBIMU COOBITUSIMU, B CEPUSX UCTIBITAHUH 10 IEPBOTO YCIIEXa, B CEPUIX UCIIBITAHUN bepHyIy;

o HMeTh npeicTaBlIeHUE O CIIyYaiiHOM BETUYHMHE U O PACTIPEIEIICHUH U BEPOSTHOCTEM;

° HMmeTp npeacTaBiieHue O 3aKOHE OOJBIIMX YKCET KakK O MPOSBIEHUU 3aKOHOMEPHOCTU B CIy4yailHOM M3MEHYMBOCTU U O POJIH

3aKOHa OOJIBIINX YKCEN B MPUPOJIE U OOIIECTBE.
CrnenuanbHbIe IPEIMETHBIE PE3YJIbTATHI:

° BJIQJICHUE 3PUTEIHLHO-OCSI3aTEIbHBIM  CIIOCOOOM OOCJENOBaHUS M BOCHPHSITHS I[BETHBIX (WJIM KOHTPACTHBIX, YEpPHO-
OenbIX )pentbePHBIX N300PAKEHUM MPEAMETOB ,KOHTYPHBIX U300paKEHUN TEOMETPUUYECKUX (QUTYD UT.II.

° YMeHre BBITIOJHATH IMPY TMTOMOIIN YePTEKHBIX MHCTPYMEHTOB T€OMETPUUECKHUE TIOCTPOCHHMS, IIOCTPOCHHUE TPadUKOB (PYHKITHHA,
JTUarpaMM HT.II.

° YMeHue yuTaTh I[BETHBIE (MUJIM KOHTPACTHBIC, YepHO-0eIbie) penbedHble rpaduKu dJIEMEHTAPHBIX (YYHKIIMA Ha KOOPIUHATHON
TJIOCKOCTH.

° BJIaJICHUE MMPABUJIAMH 3aMMCHA MATEMATUIECKUX (POPMYIT U CTICIIHATBHBIX 3HAKOB.

° BJIAJICHUE PUEMaM MPEeOoOpa30BaHUSI MATEMATHUYECKUX BBHIPAKEHUH.

TemaTnyeckoe nIAaHMPOBaHUE 1O Y4eOHOMY Kypcy «MaTeMmaTuKa
5 kaacc (5 yacoB B Heaeno, Bcero 170 yacon)
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Ha3Banue pa3aesa
(TemMbI)
Kypca (4ucjio

OcHOBHOE coIepKaHHue

OcHoBHbBIE BUIBI 1€ATEJILHOCTH 00y4AKOIIUXCS

4acoB)

Harypanbhbie HarypaibHoe  uucno. Psan - YATaTh, CPABHUBATH U YNOPSAI0YMBATh HATYpaJIbHbIC YUCJIA;

4uCIa U HYJIb. HaTypaibHbiX  unced. Ywucno 0. | u3o0pakarb KOOPAMHATHYIO MPSAMYIO, COOTHOCHTH TOYKY Ha

(43 4.) N300pakeHne HATypaldbHBIX YHCEN | KOOPAUHATHOM (YMCIOBOM) MPSIMOI C COOTBETCTBYIOIINM €11 UHCIIOM;
TOYKaMU Ha KOOpPJIMHATHOM | 1300pakaTb HATypaJbHbIE 4YHCJIa TOYKAMHU HA KOOPIMHATHOMN
(uucnmoBoit) mpsimoit.  [lo3urmonHas | (UUCIOBOM) IPSIMOM, HAXOAUTH KOOPJIMHATHI TOUKH;

CUCTEeMa CUHUCJICHHUSA. PuMcKkas |- mcciaenoBaTh CBOMCTBAa HaTypalbHOTO psga, uncen 0 m 1 mpwm

HyMeparus KaK IIPUMEDP | CI0KEHUU U YMHOKEHUU;
HEIMO3ULIMOHHOM CUCTEMBl CUHCIECHUS. | UCIIOJIb30BaTh  MPaBUJIO  OKPYIVICHHS  HAaTypallbHbIX  YHCEIl
JlecaTuyHass  cUCTEMa  CUMCIIEHUS. | BBIMIOIHATh apu(PMETHUECKUE NCUCTBHUS C HATYypaTbHBIMHU UYHCIIAMU,
CpaBHEHHME  HATYpPaJIbHBIX  YHCEJ, | BRIYUCIATh 3HAYCHHUS YHUCIIOBBIX BBIPAXKEHHH €O CKOOKamu u 0e3
CPaBHEHUE HATypaJbHBIX 4YHCEI C | CKOOOK; 3alMChIBaTh MPOU3BEJICHUE B BHUJIE CTENCHU, YHUTATh
HYJEM. Crnioco6sl CPaBHEHMS. | CTENIEHU, HUCIOJIb30BaTh TEPMHUHOJIOTHIO (OCHOBaHUE, IOKA3aTesb),
OkpyriieHue HaTypaJibHBIX YUCET. BBIYUCIISITh 3HAYEHUS CTETICHEH;
CrnoxeHrue  HaTypaJbHBIX  YHCEJN; | BBIMOJHATh MPUKUIKY M OIEHKY 3HAUYCHUM YHUCIOBBIX BBIPAKECHUMH,
CBOWMCTBO HyJs IIpM  CJIOKECHMH. | IpeaiaraTh U IPUMEHSITh TPUEMBI TPOBEPKU BHIUMCIICHUI;

Brrunranme kak paeiictBue, oOpaTHOE
CJIOKEHUIO. YMHOXEHUE HATypaIbHbIX
YHCEJI, CBOMCTBA HYJISl U €IUHUIBI TIPU
YMHOXEHUU. JleieHne Kak JencTBuE,
oOpatHOe yMHOXeHHIO. KoMIOHEHTHI
JNICUCTBUM,  CBS3b

MCIKOY HHMH.

- HCIIOJIB30BaTh IIpu BBIYHCJIICHHUAX IMEPEMCCTUTCIIBHOC "

COYCTAaTCIIbHOC CBOMCTBA CJIOKCHUA u YMHOKCHUA,

pacrpeeMTeNIbHOE CBOWCTBO YMHOXEHUS; (OpMYyJIHpPOBAaTh U
NPUMEHATh TpaBuia MNPeoOpa30BaHMsS YWCIOBBIX BBIPAKEHUN Ha
OCHOBE CBOWCTB apu(PMETHUECKUX JEHCTBUU.

IIOHUMATb W IIPABUIIBHO y1'[OTp€6J'IHTI> TCPMUHBI, CBA3AaHHLIC C
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[IpoBepka pe3ynbTara
apu(pMeTUIECKOTO JCHCTBHUSL.

[lepemecTuTeIbHOE U COYETATENHHOE
(3aKOHBI)

CBOMCTBA CIOXKEHUSA WU

YMHOKEHUS, pacnpeenuTenbHOe

CBOMCTBO (3aKOH) YMHOXXCHHUS.

Ucnonws3zoBanne OyKB TUIS
0003HAYEHHUS HEU3BECTHOTO
KOMIIOHEHTa M  3alliCH  CBOWCTB
apu(pMEeTHYECKUX JCHCTBUIA.

Jlenutenn W KpaTHBIE  YHUCIA,

pasyioxkeHne Ha MHOkuTenu. [Ipocteie

u cocraBHble uyucna. [lpusHaku
IenuMOocCTH Ha 2, 5, 10, 3, 9. JleneHue ¢
octatkoM. CTeneHb € HaTypalbHBIM
NoKa3aTejaeM. 3aluch 4YHCiIa B BUAC

CYMMBI Pa3psiIHbIX CIaracMbiX.

UucnoBoe BolpakeHue. Brruncnenue
3HQYEHUM  YUCJIOBBIX  BBIPAKCHUU;
MOPAIOK BBIITOJIHCHUS JEeHCTBUI.
Hcnosp30oBaHre TIpU  BBIYUCICHUSX

MEPEMECTUTENBHOTO U COUYETATEILHOTO
CBOWCTB (3aKOHOB) CIIOXKEHUS U
YMHOXKEHUS, pacnpeeuTeNbHOro

CBOMCTBA YMHOKCHUA.

HaTypaJIbHbBIMH YHUCJIaMU,

UCCIICIOBaTh ~ YHUCIIOBBIE  3aKOHOMEPHOCTH,  BBIABUTATh U
000CHOBBIBaTh TUIOTE3BI, POPMYITHPOBATH OOOOIIIEHUS U BBIBOJIBI IO
pe3ylbTaTaM MPOBEAEHHOTO HCCIEAOBAHNUS;

dbopMyTHpOBaTh OIpPENENICHUsT JENUTENsI W KPaTHOTO, Ha3bIBATh
JICIATEIM U KpaTHBIC YMCJIa; PACIO3HABATh MPOCTHIE U COCTaBHBIC
yucia; GopMyIUpoBaTh U MPUMEHSITh IPU3HAKU JIETUMOCTH Ha 2, 3,
5, 9, 10; mpuMeHATHh AJTOPUTM PA3JIOKEHHS YKCIIa Ha TMPOCTHIC
MHOKHUTEIIA; HAXOUTh OCTAaTKU OT JICJICHUS 1 HEMOJIHOE YaCTHOE;
pacmo3HaBaTh UCTUHHBIC M JIOKHBIC BBHICKA3bIBAHUS O HATYPATbHBIX
qucliaX, NPHUBOJUTH TPUMEPH U

KOHTPIPUMEDPBI,  CTPOUTH

BBICKA3bIBAaHUS W  OTPULAHUSA  BBICKa3blBAHUW O  CBOMCTBax
HaTypaJbHBIX YHCEIT;
KOHCTPYHUPOBATh MaTEMAaTUUECKUE MPEJIOKEHUS C IOMOILIBIO CBA30K

«nm», KUIN», KECJIH..., TO...».
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Jpoowu. (79 4.)

[Ipencrabienue o apodu Kak criocode

3aIucH 4acTH BEJINYMHBI.
OO6bikHOBeHHBIE IpoOu. [IpaBunbHBIC U
npobu. CwmemranHas

MpCACTABJICHUC

HETPaBUJILHBIC
TpoOb; CMENIaHHOM
npoOu B BHUJE HEMPABUILHON IpoOu U
BBIJICJICHHE IICJIOM YacTH 4YHClIa U3
HenpaBwiIbHOM JipoOu. M3o0pakeHue

Ipo0Oelt TouKkaMH Ha YUCIIOBOM MPSIMOM.

OcHoBHOE CBOMCTBO Ipoowu.
Cokpamenune apooOei. IlpuBenenue
IpoOU K HOBOMY 3HaMEHAaTeNlo.
CpaBHeHue apo0eii.

CnoxxeHre W BbIYMTaHHE JpoOei.
YMHOXEHHE U JIeJieHHe JpoOei;

B3aMMHOOOpaTHBIC JPOOH.

HaxoxmeHnne dacTu 1eoro M Iesoro
10 €ro YacTH.
JlecsaTnuHas 3aM1Ch TpoOei.
[IpeacraBnenne necITHUHON APOOH B

BHje OOBIKHOBEeHHOU. M300pakeHue

JIECSATUYHBIX JIpo0Oeil ToYykamMH Ha
YU CIJIOBOU IIPSIMOM. CpaBHeHue
JECATUYHBIX APOOEH.

Apudmernueckue NENCTBUSA C

CpaBHHUBATb OOBIKHOBEHHEBIC I[pO6I/I,

npecajiararo, 00OCHOBBIBATH U O6CY}K,ZI8,TI> CITOCOOBI YIIOPpAAOYHNBAHUA

YuTaTh W  3alHCHIBATH,
Ipo0ei;

MOHUMAaTh W TMPABUIBHO YMNOTPEOJATh TEPMUHBI, CBA3aHHBIE C
OOBIKHOBEHHBIMU U JECATUYHBIMU JPOOSMU;

MOJICNIUPOBaTh B Tpaduueckol, mnpeamMeTHou ¢opme, C MOMOIIbIO
KOMITbIOTEpA TIOHSITHSI W CBOWCTBA, CBSI3AHHBIE C OOBIKHOBEHHOM
JpOObIO;

N300pakaTh OOBIKHOBEHHBIC JAPOOM TOYKAMH Ha KOOPJAHMHATHOU
MPSMOM; HWCIOJIb30BaTh KOOPJAWHATHYIO TPSMYIO [IJIi CpPaBHEHUS
Tpo0ei;

(bopMyIUpOBaTh, 3aITUCHIBATH C IIOMOIBI0 OYKB OCHOBHOE CBOMCTBO
OOBIKHOBEHHOM APOOH; UCTIOIB30BATh OCHOBHOE CBOMCTBO JPOOH st
COKpalieHus apooeit 1 mpuBeIeHUs IpoOH K HOBOMY 3HAMEHATEITIO;
MPEAICTABIATh CMEIIAHHYIO IPOOb B BHJI€ HEMIPABUILHOMN U BBIJICIISATH
IIETYI0 9acTh YUCia U3 HEMPABUIBHOW JPOOH;

BEITIOJIHATh  apU(METUYECKUE JACHUCTBUSA C OOBIKHOBCHHBIMH U
JNECATUYHBIMH JIPOOSMH;, TIPUMEHSATH CBOWCTBA apU(METHYECKHUX
JIEVCTBHM ISl PAMOHAIN3AIUY BBIYUCIIEHUN;

BHITIONIHATh ~TPUKUAKY W OLEHKY pe3yjbTara  BBIYUCIICHUN;
npemiaraTh ¥ MPUMEHSATh MPUEMBI IPOBEPKU BHIYUCIICHHI;
MIPOBOJIUTH UCCIIEOBAHMS CBOMCTB APOOEH, ONMUPasCh Ha YHCIOBHIE
AKCIIEPUMEHTHI (B TOM YHUCJIEC C TTOMOIIBIO KOMITBIOTEPA);
pacrio3HaBaTh HWCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS O JIPOOSX,

INPUBOAUTL IMPHUMEPLI U KOHTPHIPUMEPLI, CTPOUTH BBLICKA3bIBAHUA U
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JNECATUYHBIMU Jpo0siMu. OKpyTieHue
JECATUYHBIX IpoOeH.

OTpHUIIAaHUA BBICK&BBIB&HHﬁ;

Penrenne
TEKCTOBBIX

(8 u.)

3aJga4.

Perenue TEKCTOBBIX 3a1a4
apudmernyeckuM criocobom. Perenue
JJOTHYECKUX 3ajad. Pemenne 3amay

nepedopom BCEX BO3MOKHBIX
BAPUAHTOB.

Hcnonp30BaHne Npu pElIEHUM 3a1ad
3azad,

3aBHCUMOCTH,

Tabmui, u cxeM. PemreHume
COJIeprKaIuX
CBSI3BIBAIOIINE BEJIMYMHBEI: CKOPOCTH,
BpEMsI, PACCTOSIHUE; 11eHa, KOJIMIECTBO,
CTOUMOCTh.  EJWHHIIBI  WU3MEpEeHUS:
Macchl, 00BbEMA, IIEHBI, PACCTOSHUA,
ckopocth. CBsI3b MEXIY

U3MEpEHUs

BPEMEHHU,
e IMHUIIaMU KaK 10U
BEeIMYUHBI. Pemenne OCHOBHBIX 3amad
Ha apoOu. IlpencraBieHue JaHHBIX B

BUJIC TaOJIUII, CTOJIOYATHIX JUATPAMM.

peuIaThb TCKCTOBBIC apH(bMCTI/I‘lCCKI/IM CHOCO6OM,

HCIIOJIB30BATh 3aBUCUMOCTHU MCKIAY BCIMYMHAMU (CKOpOCTB, BpCMms,

3a/1aun

pacCTodgHueC,; nC€Ha, KOJINYCCTBO, CTOUMMOCTDL U I[p): AHAJIM3UPOBATh U

OCMBICIINBAThb TCKCT 3aJa4u, HCpG(bOpMYJII/IpOBaTB YCJIOBHC,

W3BIIEKaTh HEOOXOMWMEBIC JaHHBIC, YCTAHABIMBATh 3aBUCHUMOCTHU
MEXy BeTHIMHAMH, CTPOUTH JIOTUYECKYIO IIEMTOYKY PACCYKICHUML;
MOJICIUPOBATh XOJI PEUICHUS 33aJa4i C TOMOIIBI0 PUCYHKA, CXEMBI,
TaOJIHIIEI;

KPUTHUYECKH OIICHWBATh TIOJYYCHHBIH pPE3yJIbTaT, OCYIIECTBISATh

CAMOKOHTpPOJIb, TIPOBEPSIsi OTBET Ha COOTBETCTBUE YCJIOBHIO,
HaXOJWUTh OITHOKH;

pelaTh 3aJlaud ¢ MOMOIIbIO TIepedopa BCeX BOZMOKHBIX BAPUAHTOB,;
MOJIb30BaThCS OCHOBHBIMHM E€IUHHUIIAMU W3MEPEHUS: I[€HbI, MacCChI;
paccTosiHus,

BCIIMYMHBI 4YCPE3 APYTUC,

BPEMCHH, CKOpPOCTH; BbIpaXaTb OAHU CIWHUIIBI

uH(pOpMAIIHIO,
Tuarpamme,

HU3BJICKATDh, AHAJIIN3UPOBATD, OLICHNBATb

NpEeACTaBICHHYI0 B Tabnuie, Ha CToj04YaToi

MHTEPHPETUPOBATH MPEICTABICHHbBIE JaHHBIE, UCIIOIb30BATh IaHHbIE
[P pElIeHUH 3a/1a4.

Harnannasa
reomerpus. (30 4.)

Harnsnaeie npeacrasieHus o gurypax

Ha  IUIOCKOCTH:  TO4YKa,  MpsMas,
OTpE30K,  JIyd,  yroj,  JIOMaHasd,
MHOTOYTOJIbHUK, OKPYXHOCTb, KpYT.

IIOJBb30BATLCA TI'COMCTPUYCCKHMMH  IIOHATHUAMHK: TOYKA, IIpsAMad,

OTPE30K, JIyY, YTOJI, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT;

HCIIOJIL30BATh TCPMHUHOJIOTHUIO, CBSA3dAHHYKO C YIUJIaMU: BCPIIWHA,

CTOPOHA, C  MHOI'OYI'OJIbHUKaMU: YToJa, BCpHINHA, CTOpPOHa,
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Yron. IlpsMoun, oOCTpeIM, TyHNOW U
pa3BEPHYTHIM yTibl. J[JIMHA OTpe3Ka,
METPUYECKUE €IMHULBI JUTUHBL. J{JnHA
JIOMaHOM, IIEPUMETDP
MHOI'OyroJibHuKa. M3mepenue u
NOCTPOCHHE  YIJIOB C  ITOMOUIBIO
TPAHCIIOPTUPA.
Harnsinueie npencrasienus o purypax
Ha IUIOCKOCTH:
MHOTOYTOJIbHUK; MPSMOYTOJIBHUK,

KBaJpaT; TPEYTOJbHHUK, O PABCHCTBE
dburyp.

JIMaroHalib; C OKPY>KHOCTBIO: pajuyc, AUaMeTp, IEHTP;

UCITI0JIb30BaTh CBOMCTBA CTOPOH M YIJIOB MPSAMOYTOJbHUKA, KBajJpaTa
JUJISl UX TIOCTPOCHUSI, BRIUUCIICHUS TUJIOIIAIA U IEPUMETPA;

BBIYUCIIATh TEPUMETP M IUIONIAAb KBajpara, MPSIMOYTOIbHUKA,
buryp, coCTaBJICHHBIX M3 MPSMOYTOJBHUKOB, B TOM 4HCIE (GUTYD,
M300paKEHHBIX HA KJIETYaTol Oymare;

MOJIb30BaThC OCHOBHBIMU METPUYECKUMHU EIUHUILIAMU H3MEPECHUS
JUTHBI,
APYTHE;
pacno3HaBaTh Mapajiesenumes], Kyo, UCIoiIb30BaTh TEPMUHOJIOTHIO:

Iomaan,; BbIpaXKaTb OJHHM CIWMHHILI BCIWMYHHBI YCpPC3

BEpUINHA, peOpO IpaHb, U3MEPEHHUS.

IToBTOpEHUE 151
o6o6menue. (10 4.)

N3o0pakenne ¢uryp, B TOM 4YUCIIEe Ha

kinertdatord  Oymare.  Iloctpoenue
KOH(MUTypalMii M3 YacTe MPsSIMOH,
OKPY’)XKHOCTM Ha HEJIMHOBAaHHOM U
kieryaTto Oymare. Vcnonb3oBanue

CBONCTB CTOpPOH " yIJIOB
NpSAMOYTOJIbHHUKA, KBaJpaTa.

[Tnomans IpsIMOYTOJIbHUKA U
MHOT'OYTOJIbHUKOB, COCTABJIECHHBIX W3
IIPSMOYTOJIbBHUKOB, B TOM  4YHUCJE
buryp, n300paxEHHBIX Ha KIETYATOM
Ennnuisl

Oymare. U3MEpEHUS

IJIomaaHu. HaFHHI[HI)Ie MpCaACTaBJICHUA

BBIYUCIIATh O0OBEM KyOa, mapaienenunena MO  3aJaHHBIM
U3MEPEHUSIM, MOJIh30BaTHCS €IMHUIIAMU U3MEPEHHS 00BEMA;

pellIaTh HECIOKHBIC 331a4l HA U3MEPEHUE TEOMETPUUECKUX BEIINYUH
B MMPAKTUYECKUX CUTYaALHSX.

WCMOJIb30BaTh JIMHEWKY W TPAHCIOPTUP KAK HWHCTPYMEHTHI I
MOCTPOEHUS U U3MEPEHUS: U3MEPSTH JJIMHY OTPE3Ka, BEIIMUMHY YTIIA;
CTPOUTh OTPE30K 3aJaHHOW JUIMHBI, YTOJ, 3aJaHHOM BEJIUYHUHBI;
OTKJIa[IbIBaTh LUPKYJIEM pAaBHBIE OTPE3KH, CTPOUTH OKPYKHOCThb

34JIaHHOT'O paJanyca,

n300pakatb ~ KOHUTypamuu  reoMeTpuueckux  ¢uryp  Ha
HEJIMHOBaHHOM W  KJertyaTtol Oymare (st  CciIabOBUASIIMX);
npemjiaraTh, ONHUCBHIBATH W OOCYXXJIATh CIOCOOBI, AJTOPUTMBI
MIOCTPOCHHS;
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durypax:
napasuieTIeume]I,

0 IPOCTPaHCTBEHHBIX
IPSIMOYTOJIbHBIH
KyO, MHororpaHHuku. W300paxkeHue
MPOCTEHIINX MHOTOTPaHHHUKOB.
Pa3BépTku KyOa M mapasuiesenuresna.
Coznmanne Mojeneld MHOTOTPaHHUKOB
(3 Oymaru, IpoBOJIOKH, TUTACTUIIMHA U
ap.). O6bEM PSMOYTOJILHOTO

napaenenunena, kyoa. EguHHIE

U3MEpeHUs 00bEMa.

pacrno3HaBaTh U U300pakaTh HA HEJIMHOBAHHOM M KJIeTYaTOW Oymare
MPSIMOM, OCTPBIA, TYINOH, pa3BEPHYTHIN YIibl (711 CIA0OBUIAIINX ),
(mms crmenmbIx OOywarommxcs U300paxkaTh H3ydaemble YIVIBI B
npubope AJis MUChMa 1Mo Opaiiiio); CpaBHUBATH YIJIbI;

MOHUMATh U MCHOJb30BaTh P PEIICHUU 337a4 3aBUCUMOCTH MEXIY
€AUHULAMM  METPUYECKOM  CHCTEMBI MEp; 3HAKOMUTHCS C
HEMETPUYECKMMHU CHCTEMaMHU MeEp; BBIpaXaTb [UIMHY B Pa3JIMYHBIX
EAVHUIIAX U3MEPEHHUSL.

MPUBOAUTH PUMEPHI OOBEKTOB PEATBLHOTO MHpA, UMEIOIINX (GopMy
MHOTOYTOJIbHUKA,

NpSAMOYTOJIbHUKA,  KBaJpara,

pa3MepBhl.

TPEYTOJIbHUKA,

OLICHUBAaTh HX JIMHCHHBIC BBIYHUCJIATH. ICpUMETP

TPCYT'OJIBHHKA, IIpAMOYTOJIBHHKA, MHOI'OYI'OJIbHHUKA, Iomaab

MPSIMOYTOJIbHUKA, KBapaTa,;
n300pakaTh

OCTPOYTOJIBHBIC, MMPpAMOYI'OJIBHBIC u

TYIIOYTOJIbHBIE TPEYTOJIbHUKHU.

TemaTuyeckoe nIAaHMPOBaHUE 1O yU4eOHOMY Kypcy «MaTtemaTuka»
6 kaacc (S4acoB B Heae0, Bcerol70 yacos)

Ha3zBanue
paszaena (TemMbl)
Kypca (4ucJio
4acoB)

OcHoBHOe copepkanne

OcHoBHBIE BU/IBI 1€ATEJILHOCTH 00y4AOIIUXCS

Harypasbnsie

Apudmernyeckue JEeNCTBUS C

® 3HaTh W IIOHUMATh TCPMHHBI, CBA3aHHLIC C PaA3JIMIHBIMU
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yucia.(304.)

MHOI'O3HaYHbBIMH HaTypaJIbHbBIMHA

guciamMu.  YWCIOBBIE — BBIPAXECHUS,
MOPSAOK JIEVCTBHM, HCIIOJIb30BAHUE
CKOOOK. Hcnonb3zoBanue npu
BBIYMCIICHHUSIX TIE€PEMECTUTEIBHOTO U
COYETATEIBbHOIO CBOWCTB CIIOXKEHUS U
YMHOKEHHSI, pacupeneauTenbHOro
cBOMCTBa YyMHOXeHUsA. OKpyrieHue
HaTypAJIbHBIX YUCEN.

Jlenurenu u

KpaTHbIE  YHCIIA;

HAuOOJILIIUKA  OOLMHA  JEJIUTENb U
HanMEHBIIIEE oOl1IeeKpaTHoe.
JlenuMOCTh CYMMBI M TIPOM3BEICHMUSI.

Jlesnienre ¢ ocTatkom.

BHJIaMU

YHCell ¥ CIIoco0aMU MX 3allUCH, IEPEXOAUTH (€CIIU 3TO BO3MOXKHO)OT
OJTHOM (POPMBI 3aMUCH YKCIa K IPYTOW;

° CpaBHUBATh U YIIOPSAJOUMBATH LEJbIE YNCIIA, OOBIKHOBEHHbBIE
17}

JECSITUYHBIE POOU, CPAaBHUBATH YKCIIA OJHOTO U PA3HBIX 3HAKOB;

° BBIIIOJIHATD, COYETAsl YCTHBIE U IMCbMEHHBIE IIPUEMBI,
ApudmeTnueckue AEUCTBUS C HATYpalbHBIMU U LIEJIBIMU YHCIaMHU,
OOBIKHOBEHHBIMHU U JIECATUYHBIMU IPOOSMH, MOJOKUTEIbHBIMU U
OTPULIATEIILHBIMU YUCIIAMU;

° BrrunciiATs 3Ha4YEHUS YMCIIOBBIX BBIPAKEHUM, BBITTOIHATD
BBIYMCIICHUM;  BBIITOJIHATH

MPUKUAKY W OLEHKY pe3yjbTara

npeoOpa3oBaHMsl YMUCIOBBIX BBIPAKEHHII HAa OCHOBE CBOWCTB
apu(PpMETUIECKUX JICHCTBUM;

° CoOTHOCUTBH TOUKY Ha KOOPAMHATHOMN MIPSIMOM C
COOTBETCTBYIOLIUM €1 YMCIOM M M300pakaTh YMCJIa TOYKAMHU Ha
KOOPJUHATHOM MPAMOM, HAXOAUTh MOJYJIb YHCIIA;

° OKPYTJISITH 1IEJIbIE YUCIa U ACCATUYHBIC IPOOU, HAXOUTh
[Tpubnuxenus yucen,

° BBITIOJIHATH apU(hMETUUECKHUE IEUCTBUS C MHOTO3HAYHBIMU
HarypaibHpiMU ~ 4ucCIaMH,  HaXOAUTh

3HA4YCHUA YHCJIOBBIX

BBIPDAKEHUI CO CKOOKamMuM U 0e3 CKOOOK; BBIYHUCIIATH 3HAUYCHUS
BBIPKEHUI, COIEPKAIINX CTEIIECHU;

° Hcnons30BaTh NpY BEIYUCIEHUSAX IEPEMECTUTEIBHOE U
CouerarenbHoe CBOMCTBa

CJIOKCHHUA u YMHOXCHUA,
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pacrpenenuTeabHOE CBOMCTBO YMHOXKEHNS OTHOCUTEIBHO CIOKEHUS,
CBOMCTB apu(METHUECKUX JCHCTBHIA;

° HccnenoBarh 4ncaoBble 3aKOHOMEPHOCTH, IPOBOJAHUTD
YuclioBble SKCIEPUMEHTHI, BBIJIBUTATh 1 0OOCHOBBIBATH TMIIOTE3bI;
° DopMyJIUPOBATH ONPEAECIEHUS JETUTENS U KPaTHOTO,
HanOOJIbIIEro O0IIEro NEIUTeN U HAMMEHBIIIETO O0IIero KpaTHOro,
IIPOCTOTO U COCTABHOT'O YMCEN; HCIOJIb30BaTh 3TH IOHITHUS IPU
pELICHUH 3a/a4;

° IPUMEHSTH aITOPUTMbI BEIYUCIICHHS] HAMOOJBILIETO OOIIETo
JIEIUTEN U HAMMEHBIIEr0 00IIEero KpaTHOTO JIBYX YKCEN, AITOPUTM
Pa3N0KEeHHsSI YKCIa Ha MPOCThIE MHOXKUTEIH;

° UCCJIEeI0BATh CBOMCTBA IIMMOCTU CYMMBbI M ITPOU3BEICHUS
quCcell.

Hpo6u.(784.)

OObIKHOBEHHast  ApPOOb,
CBOMCTBO JIpoOM, COKpAIllEHUE IPOOEH.

CpaBHeHnue 151

OCHOBHOC€

yHOPSAA0YMBAHHUE
TPOOCH. Pemenune

HaXxoXaACHHUC 4YaCTH OT LOCJIOoIro Hu

3aJga4d Ha

[EeJIOT0 1O ero 4yactu. J[poGHoe yucio
Kak pe3yabTar JICTICHUSL.

[IpencraBienue aecATUYHOM IpoOU B

BUJIE OOBIKHOBEHHOW  JIpodu U
BO3MOYKHOCTD MIpEACTABICHUS
OOBIKHOBEHHOW  npoOu B BHUJE

e CpaBHUBATh U YIOPSIOYMBATH APOOH, BIOMPATh CIOCOO
CpaBHenus npo0eit;

® [PEJICTABIAThH AECATUUHBIE IPOOU B BUJIE OOBIKHOBEHHBIX
npobeil 1 OOBIKHOBEHHBIE B BHJAE JECATHUHBIX, HCIOJIb30BaTh
HKBHUBAJICHTHBIC TPEJCTABICHUS APOOHBIX YHCEN MPU UX CPABHEHUH,
IIPU BBIYUCIICHUSX;

e licnonb30BaTh JeCATUYHBIE APOOU MTPHU MPE0Opa30BAHUU
BennuuH B METpUUECKON CUCTEME MEDP;

® BBINOJIHATH apu(METHYECKUE NEHCTBUS ¢ OOBIKHOBEHHBIMU
JECATUUHBIMH JPOOSIMHU;

® BpiuncisTh 3HAYCHUS BBIPAXKECHUM, COIEPKAIINAX
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necaTudHor. JlecsaTuuHble ApoOu U
MeTpUYecKas chcTEMaA Mep.
Apudmernueckue JEUCTBUSA u
YHCJIOBBIC BBIPAXKECHUS c
OOBIKHOBEHHBIMH M JICCATUYHBIMH
TPOOSIMH.

OtHomienue. Jlenenue B
Macmrab, mpomnopius.

IIPOITOPLUNA pu

JAHHOM
OTHOILICHUH.
[Ipumenenue
peleHnu 3aaa4.
[lowatne  mponenrta.  Bpraucnenue
IIPOLIEHTAa OT BEJIMYHMHBI U BEIUYUHBI
nmo €€  MPOLECHTY.

IMPpOLHCHTOB AOCCATHUYHBIMU ,Z[pO6$IMI/I.

Bripaxxenue

Pemenne 3amay HA  OPOLIEHTHL
BripaxxeHne OTHOILUIEHUsS BEIWYMH B
MPOLECHTAX.

[TomoxxutenpHple | OTPULATCIILHBIC

OOBIKHOBEHHBIE U JECATUYHBIC JPOOU, BBHIMOIHATH MPEOOPa30BAHUS
npoOeii, BEIOMpATh CIIOCO0, MPUMEHATh CBOWMCTBA apU(PMETHUECKHUX
JICVCTBHM ISl PAMOHAIN3AIMY BbIYUCIICHUN;

e CoCTaBJsATh OTHOIICHUS U IPOMOPILIMU, HAXOJUTh OTHOIICHHE
BEJIMYMH, JIETTUTh BEIMYUHY B JAHHOM OTHOIICHHH;

® HaXOIUTh SKCIEPUMEHTAIBHBIM TyTEM OTHOILLIEHUS JJIMHBI
OKpY’>KHOCTHU K €€ TUAMETPY;

e llHTepnpeTrnpoBaTh MacIITad Kak OTHOIICHHE BETUYHH,
Haxomute wmacmta®d T1utaHa, KapThl W BBIUMCIATH PACCTOSHHS,
UCIIOJIb3Ys MacIiTao;

® OOBSCHATH, UYTO TAKOE MPOLEHT, YIOTPEOISITH 00OPOTHI PEUr CO
CIIOBOM «ITPOLICHTY;

e BripakaTh MPOLIEHTHI B IPOOSAX U IPOOH B MPOIEHTAX,
OTHoIIeHHE BYX BEJIMYMH B MPOIICHTAX;

® BBLIYHUCIIATH MPOIEHT OT YKCIIa U YUCIIO TI0 €T0 TPOIICHTY.
OKpyTasaTh APOOH 1 MPOIEHTHI, HAXOIUTh MPUOTMHKCHUS YHUCET;

e Pemiate 3a71a41 HA YaCTH, MPOIICHTHI, TPOTIOPIIUHU, HA

HaxOXJeHue JpoOu (MpOoIeHTa) OT BEIWYMHBI U BEIIUYUHBI TI0 € €

YyuCoa. JTpOOH(TIPOIIEHTY ), IPOOH(TIPOIIEHTA),KOTOPBII COCTaBIIET  OJIHA
BEJIMYMHA OT APYTOM.
bykBeHHbIe [Ipumenenue OyKB Ui 3aITUCH e llcnonb30BaTh OYKBBI JJ1s1 0003HAYEHUS YKCE, TP 3aMKUCH
BbIpakeHUs.(64.) MaremaTuueckux BBIpOKCHUM W | MaremaTu4ecKux YTBEPKACHUM, COCTaBJISITh OYKBEHHBIE
MIPEAJIOKEHUI. BBIPAKEHUS 110 YCIIOBHIO 3a/1a4H;

CaoiicTBa apu(METHUECKUX JIEHCTBHIA.

® HCCJ’I@I{OB&TB HCCJIOKHBIC Y CJIOBBIC 3aKOHOMEPHOCTH,
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BYKBGHHI)IG BBIPpAKCHUA W YHCJIIOBBIC
IIOACTAHOBKH. BYKBGHHBIC PaBCHCTBA,

HAaxO0JICHUE HENU3BECTHOTO
KOMIMOHEHTa. Dopmynsl;  QoOpMyIIbI
rnepuMerpa 51 IJIOIIAIN

NpsIMOYTOJIbHUKA, KBajpara, o0bEMa
napaiesienurnena u Kyoa.

Hcnonb30BaTh OYKBBI ISl UX 3aIIUCH;

® BpIunCIATh YMCI0BOE 3HaUEHHE OYKBEHHOT'O BBIPAXKEHUS IIPU

3aaHHbBIX 3HAYEHUSX OYKB;

® 3amnuceiBaTh (YOPMYIIBL: IEPUMETPA U TUIOIIATH

MPSIMOYTOJIbHUKA, KBAJIpaTa; JJIMHBI OKPYKHOCTH, IJIOIAIU KPYyTa;

BBITMIOJIHATH BBIYUCICHUS TI0 3TUM (QopMyJiam;

® COCTaBJIATH (POPMYJIbL, BRIPAKAIOIINE 3aBUCUMOCTH MEXITY
BEJIMYMHAMU: CKOPOCTh, BPEMsI, PACCTOSIHUE; 1IeHa, KOJIMYECTBO.

Pemenue
TEKCTOBBIX
3aya4.(84.)

Pentenue TEKCTOBBIX 3a7a4
apru(pMETHICCKUM CIIOCOOOM.
Pentenue normueckux 3aJ1a4.

Pemennie 3amau  mepebopomM  Bcex
BO3MOJKHBIX BApHAHTOB.

Pemenne 3ajad, coaepxKaIInux
3aBUCHMOCTH, CBSI3BIBAIOIINX
BEJINYMHEI: CKOPOCTb, BpeMsl,
pacCTOsIHUE; IIeHa,  KOJHYECTBO,
CTOMMOCTB; MPOU3BOUTEIILHOCTb,

BpeMs, 00bEM paborel. EauHMIBI

HU3MCPCHHA: MacCCHI, CTOMMOCTH,

pacCTOsIHUS, BpPEMEHH, CKOPOCTH.
CBA3b MEXy €OUHUIIAMU U3MEpPECHUS
KaK10M BEJIMYUHBI.

Pemenue 3aj1ad4, CBSI3aHHBIX

COOTHOIICHHEM,

e Pacno3HaBaTh Ha YepTEkKaxX, PUCYHKAX CIIy4ad B3aUMHOTO
PacniosioxeHus 1ByX IPsAMBIX;

e [300paxaTh C MOMOIIbIO YEPTEKHBIX UHCTPYMEHTOB HA
HenunoBanHoit u kjeTdyarod Oymare JiBe IEpECEKaArOIIUECs
npsMble, [BE€ NApaJUIENbHBIE  NPSIMbIE, CTPOUTH  MPSAMYIO,
NEPIEHINKYJIAPHYIO JINHUIO.

® [IPUBOJUTH IPUMEPHI NTAPAUICIBHOCTU U IEPIIEHAUKYJIIPHOCTH
MPSIMBIX B IPOCTPAHCTBE;

e Pacno3HaBaTh B MHOTOYTOJIBHUKAX NEPIEHAUKYJIISIPHBIE
[TapannenbHbIE CTOPOHBI;

® 11300pakaTh MHOTOYTOJIBHUKY C TApAJIJICIbHBIMU,

[leprieHIUKYISIPHBIMU CTOPOHAMH.
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POIOPIIMOHAILHOCTHIO
perieHue
3a/1a4 Ha IpoOU U TIPOIICHTHI.

BCJIIMYHH,

IMPOICHTAMMU, OCHOBHBIX

Harnanguas
reomeTpust.(384.)

Harnsinueie npeacraBienus: o purypax

Ha  IUIOCKOCTH:  TOYKa,  MpsiMad,
OTpEe30K,  Jy4, Yyroi,  JIOMaHasd,
MHOTOYTOJIbHUK,  YETBIPEXYTOJIbHUK,

TPEYTOIBHUK, OKPYKHOCTb, KPYT.

B3anmuoe pacmooKeHue

JBYX
MPSMBIX Ha IUIOCKOCTH, NapauieIbHbIe
IIPSIMBIE, TEPIICHINKYJISIPHBIE NPSIMBIE.
N3MmepeHne pacCTOSHMM: MEXKIY IBYMs
TOYKaMH, OT TOYKH 0 TPSIMOMU; IIMHA
MapIIpyTa Ha KBaApPaTHOM CETKE.

YeTbIpEXYTOJIbHUK, IPUMEpPBI
YETBIPEXYTOJIBHUKOB. [IpAMOYTOIbHUK,
CBOMCTB

KBaapart: HCITIOJIB30BaHUC

CTOPOH, YIJIOB, JaroHajieu.

N3o0pakeHne reoMeTpuiecKkux (uryp
Ha HEJIMHOBAHHOMN Oymare c
WCIOJIb30BaHUEM IMPKYJISl, JIMHEHKH,
YTOJIbHUKA, TPaHCIOPTHPA.
[Toctpoenust Ha KkjeryaToM Oywmare.
00BEMa;

Ilousitue € JUHULIbI

U3MepeHus 00bEMa. O0béM

[TpuBOIUTH TPpUMEPHI 0OBEKTOB OKPY>KAIOIIET0 MUPA, UMEIOLIUX
(opMy N3YUEHHBIX FEOMETPUUECKUX IIIOCKUX U MPOCTPAHCTBEHHBIX
Guryp. HaxoAWTh NPUMEPbHl CUMMETPUU B OKPYXKAIOUIEM MHUDE.
MOJENUPOBATh U3 burypsi,
OTHOCUTEJIBHO  MpPSAMOM;  KOHCTPYUPOBaTb  I€OMETPUYECKUE
KOHUTypaluu, UCHOJIb3ysl CBOWCTBO CUMMETPHH, B TOM 4YHCIE C
OMOIIbIO LIU(PPOBBIX PECYPCOB;

HccnenoBaTh CBOMCTBA U3YUEHHBIX (PUTYp, CBSI3aHHBIE C
CUMMETpHUEH, UCIIOJIB3YS HaOJI0IeHNE,

6YMaFI/I JABEC CUMMCTPHUYHBIC

9KCIICPUMCHT,

MOJCIIMPOBAHUC, O6OCHOBBIBaTI>, OIIPpOBCPraThb C IIOMOIIBIO

KOHTPIPUMEPOB YTBEPKIACHUS O CHMMETPUH PUTYD;
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IPSIMOYTOJIEHOTO
KyoOa. Coznmanue

napajyiesenumnesna,
MoeJen
MIPOCTPAHCTBEHHBIX (hUT n3 Oymaru

b

ITPOBOJIOKH, IUIACTUIIMHAUIP. ).
N3o00paxenue IIPOCTPAHCTBEHHBIX
dburyp. [Tpumepsl Pa3BEPTOK

MHOTOIPAaHHHUKOB, IIMJIMHPA U KOHYCA.
Harnsnneie npencraBienus o purypax

Ha IITIOCKOCTH.: TOYKa, IpsAamasd,

OTpE30K,  JIyd,  yrod,

MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK,

JoMaHas,

[TIoBTOpEHME
0606menue.(104.)

n

[ToBTOpEHNE OCHOBHBIX ITOHATHIH
Kypca 5 wm 6 xmaccoB
O06o0011eHne u

METOJ/I0B
CHUCTEMATHU3AUA
3HAHUU.

- BbluncndaTe 3HaYEHUS BBIPAXKEHHM, COACPXKAIIUX HATypajbHbIC

yuciaa, OOBIKHOBEHHBbIE M  JECATUYHBIC JIPOOM,  BBIOJHATH
npeoOpa30BaHUs YUCEN U BhIPAKEHUMN;

° BriOupath criocod cpaBHEHHs YUCEN, BEIYUCICHUN, PUMCHSTh
CpoiicTBa apu(METHYCCKUX JCHCTBUHA JUIS  paldOHAIU3AINN
BBIYHCJICHUH;

° OCYILIECTBJISATh CAMOKOHTPOJIb BBINIOJHAEMbBIX ICUCTBUI 1
B3aMMOIIPOBEPKY PE3yJIbTaTa BHIUNCICHUI;

° Pemrats 3a1aun U3 peaqbHOM KU3HU, TPUMEHSITh

MaTeMaTUYeCKUe 3HAHMS JUIsl PEIICHMs 3a/1ad U3 JIPYTruX y4eOHbIX
IIPEIMETOB;

61




peuIaTs 3a1a491 pa3HbIMHA CHOCO63MI/I, CpaBHUBATH CITOCOOBI

Pemenus 3amauu, BEIOUpATh pariioHaIbHbIN CIIOCO0.

TemaTn4yeckoe NIVIAHUPOBAHHUE 10 y4eOHOMY KYpCY «AJiredpa»
7 kaacc (3 yaca B Heneso, Bcero 102 yaca)

Ha3zBanue pa3aeina
(Tembl)
Kypca (41cjio
4acoB)

OcHoBHOE coepkanune

OcHoBHBIE BUIBI 1€ATEJILHOCTH 00y4AKOIIUXCSI

BBoanbie ypoku wu
YPOKH TTOBTOPEHMUS.
Yucaa u
BBIUMCIICHUSL.
ParnmonanbHble
yucha. (74.)

Hcropus anreoOpsl,
peaAMET u3ydeHus anreOpel. Myxamen

0en Myca anb-Xopeamu. [loBropenue

BO3HHUKHOBCHMH

Mo TeMaM Kypca MaTeMaTUKh 5-6
KJIACCOB: JICWCTBUA C PallMOHAJIbHBIMU
YHUCIIaMHU,

IIPpU3HAKH AJCINMOCTH,

IIPOIIOPIIUH, Pemenue

OCHOBHBIX 3aJ1ay Ha JPoOU, MPOIEHTHI

MIPOLIEHTBHI.
U3 pealbHOM MPAKTUKU. PeanbHble
3aBucuMocTH. llpsimass u oOparHas

IPOMOPIMOHAIBHOCTH.

noJiy4aTh 3HaHUA OO0 WCTOPUU BO3HUKHOBEHUS aireOpbl U
npeaMere usydeHus anreopsl, o unodanrte, o Myxamene OeH
Myca anb-Xope3mu;

CUCTEMAaTU3UPOBATh U O0OTAIlaTh 3HAHUS 00 OOBIKHOBEHHBIX U
JECATHIHBIX APOOSX;

CpaBHUBATb M YIOPSJAOYMBATH JpoOU, MpeoOpa3oBbIBas MpHU
IpoOun B OOBIKHOBEHHBIE,

OOBIKHOBEHHBIE B JCCATNYHBIC, B YaCTHOCTH B 6eCKOHe‘-IHy10

HEOOXOJMMOCTH  JCCATUYHBIC
JECATUYHYIO APOOb;

MIPUMEHATh Pa3HOOOpa3HbIE CIOCOOBI W MPUEMBI BBIYUCICHUS
3HAYCHUH JAPOOHBIX BBIPAKCHUM, COJIEPIKANTUX OOBIKHOBECHHBIC H
JECATUYHBIC APOOU: 3aMEHATHh MTPU HEOOXOAUMOCTH JACCATUIHYIO
TpOOBLOOBIKHOBEHHOW M OOBIKHOBEHHYIO JICCSITUYHOM, TPUBOIHUTH
BBIpaKeHne K (opme, Hambosee ymOOHOW [JIsi BBIYHCIICHUIA,
npeoOpa3oBbIBaTh JPOOHBIC BBIPAXKEHUS HA YMHOXCHHE U
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JIeJICHUE IECATUYHBIX APOOei K NEHCTBUSIM C 1EJIBIMU YUCIIAMU;

® OIIepUPOBATH MOHITUEM "UHUCIIOBOE BhIpaXXECHHE": aHAIU3UPOBAThH
BBIPQKEHHUSI, PACIIO3HABATh YHCIIOBBIE BBIPAKEHUSA; HAXOJUTh
3HAQYEHUS YMCIIOBBIX BBIPAKEHUNC YUYETOM MOPSAIKA AECHCTBUM;
pemate 3aJa4d  Ha 4YacTH, MPOLEHTHI, MPONOPLUUH, Ha
HaxXOoXKJeHue ApoOM (IPOLEHTa) OT BEIUYUHBI.

Anrebpanueckue
BBIPAKCHHSI.
Toxnaectpa. (9 u.)

BYKBGHHBIe BBIPAKCHUA 501041
BbIPAKCHUA
C IICPCMCHHBIMMU. I[OHyCTI/IMBIG

3HAa4YCHUA IICPCMCHHBIX. (DOPMYJII)I.

[IpeoGpazoBanue OYKBEHHBIX
BBIDOKECHUM, PACKPBITHE CKOOOK H

IMPUBCIACHHUC HOI[O6HBIX cJlaracMbIX.

BEJUYMHBI 10 €€ ApoOH (MPOUEHTY), TpoOu (MPOLEHTAa),KOTOPbIN
COCTAaBJISIET OJJHA BEJIMYHMHA OT APYTOM;

° IPUBOJIUTH, pa30UpaTh, OLIEHUBATH pAa3IMYHBIE pEIICHUS,
3aIMCH PELIEHUI TEKCTOBBIX 3a/1a4;

® DACIO3HaBATh U OOBSICHATH, OMMUPASCh HA OMPEICIICHUS, MPSIMO
IPONOPLIMOHAIIBHBIE U oOpaTHO IIPONOPLUOHAIBHBIE
3aBUCUMOCTH MEX]y BEIMYMHAMM; MPUBOJUTH HPHUMEPHI 3THX
3aBUCUMOCTEl U3 peajbHOr0 MHUpa, M3 JPYTrux Y4eOHBIX

MPEIMETOB;

pemaTth TPakKTUKOOPUEHTUPOBAHHBIE 3a7ja4yu Ha JpoOU, MPOIICHTHI,
npsIMyr0 | oOpaTHy0 MIPONOPUMOHAIBHOCTH,

MIPONOPIIVH.

YpaBuenwus. (8 u.)

YpaBHeHUE U €ro  KOpHH.
JIunelHOE ypaBHEHHE C OJTHOM
nepeMeHHon.  Pemienue  3agau
ITIOMOUIBIO YPABHEHUM.

C

- CJIOKEHUS! U YMHOXKEHUs: TMPUBOJUTH  MOJOOHBIE
claraeMble, pacKpbIBaTh CKOOKH, NEpe KOTOPbIMU 3HAK
«IUTIOC», 3HAK «MHHYC», MHOKUTEb;
® MPUMEHITh  TOXKIECTBEHHbIE  IMPEoOpa3oBaHUS UL
YIIPOLLIEHUS BBIPAXKEHUN C IEPEMEHHBIMU;
IPOBOANTH JIOKA3aTENbCTBO  TOXIECTB  Pa3HBIMHCIIOCOOAMHU.
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Oyukuun. (14 4.)

Koopaunata TOukM Ha  MpSAMOIL.
Paccrostnue wmexnay IByMs TOYKaMH
KOOPJAWHATHOU MPSMOM.
[IpssmoyrosibHast cucTeMa KOOPIAWHAT
Ha TUIockocTH. [loHsTHe GyHKIUS.
BBIYUCJICHUE 3HAYeHUUW (QYHKIMH 10

dopmyie. 'padukdynknun. JInHernas

bynkuus u e€ rpadux. I[lpsmas
MPOIOPIIMOHAIBHOCTD. Urenue
rpauKoB  peanbHBIX

3aBucuMocTteil. ['padux Ppynkuum y =
[X].

U300paxkarhb Ha KOOPJIMHATHOMN psIMOi TOYKH,
COOTBETCTBYIOIIME 33JaHHBIM KOOPIUHATAM;

OTEpPUPOBAThH MOHSATUSIMU: KOOpJAMHATHAs MIJIOCKOCTb,
NpSIMOYTOJIbHAsI CUCTEMa KOOPAWHAT, KOOPAWHATHI TOYKH,

abciucca, opArHaTa;

OTMEYaTh B KOOPJMHATHOM IUIOCKOCTH TOYKHU MO 3aJaHHBIM
KOOpAMHATaM; CTPOUTh TIpaUKH HECIOXKHBIX 3aBUCHUMOCTEM,
3aJJaHHBIX (OpMyJIaMHu;

ONepupoBaTh MOHATHAMU: (QYyHKUUA, Tpaduk GyHKUUU; Tpauk
3aBUCUMOCTH, apTYMEHT (DYHKIMH, 3HaUeHUE (PYHKIMH, 00JIacTh
ompeneyneHus  (QYHKIUMU;  OBJaJeBaTh  (DYHKIMOHAJIBLHOU
TEPMHUHOJIOTHEM;

paccMmaTpuBaTh criocoObl 3aanus GyHKiuu (popmyna, Tadauna,
rpaduk); IIPEUMYIIIECTBA,
UHTEpIpETUpoBaTh rpaduueckuil crnocod TMpeacTaBiICHUs U

MIPUMCHSITD, U3y4aTh
aHajan3a pa3Hoo0pa3HOM KU3HEHHON MHGOPMAIINH;

paboTtaTh ¢ TpapUUYECKUMU HU300paKCHUSMH, TaOIUIaMU,

OCBaMBaTh AJTOPUTM BOCTIPUATHS TpadudeCcKUX00HEKTOB;

® COCTAaBJISIThH TAOJIMILIBI 3HAUCHUN (DYHKIIUH;
® 1CIIOJIb30BaTh HOBBIE TEPMUHBI B MAaTEMaTUYECKOW peyud u

(GYHKIHMOHATIBHYIO CUMBOJIMKY JUJISl 3a1UCH (DAKTOB;

BBIYUCIIATh MO (opMysie 3HaueHHE (DYHKIMH 1O 3aJaHHOMY
apryMeHTy M 3HA4Y€HHE apryMeHTa M0 3aJaHHOMY 3HAYEHHIO
byHKIUY;
3HAYEHUIO apryMEHTa M pellaTh 0O0paTHYIO 3ajady 1o rpaduky

HAaXOJUTh 3HauyeHUWe (YHKIUU 10 HU3BECTHOMY
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GyHKIHH.

CremneHb OmnpeneneHre CTENEHU C HATYpaJbHBIM | ® TPUBOAUTH YHCIOBBIE M OYKBEHHBIE MPUMEPHI CTEHEHU C
HaTypaJlbHbIM MoKa3aTelieM. Y MHOKEHHUE U JEJICHHE HATypaJbHbIM IIOKa3aTeleM, OOBACHSS 3HAYEHHS OCHOBAHUS
NOKazaresieM CTENEHEH. BO3BEJEHUE B CTEIICHb CTENEHU M MOKa3aTessl CTENEHW, HAXOAUTh 3HAUEHUS CTENEHEU
(13 4.) npou3BeAeHus U creneHu. OHOUICH U Buga a" (a— mo0oe palmMoOHAIBHOE YHUCIIO, N— HaTypabHOES
€ro CTAaHJAPTHBIA BHUI. YMHOXKEHHE YHCIIO);
OJIHOYJICHOB. BO3BEJCHUE OJIHOWJICHA B | @ BBIYMCIIATH 3HAUCHUE BBIPAKCHUN BHJA a", T/I€ N - HATypaJIbHOE
creneHb. (QyHKIUM y=X2, y=x° M HX YKCJIO TIPH JIFOOBIX a;
rpaduku. ® HAaXOJIUTh 3HAYEHMs BBIPAKECHUM, COAEp)KAIUX CTENEeHb C
HaTypaJbHbIM IIOKA3aTEIEM, 110 MOPSIKY NEVCTBUN;
e (hopMynupoBaTh, 3alUCHIBATH B CUMBOJUYECKON dopMe u
O00OCHOBBIBaTh CBOMCTBA CTENEHU (YMHOXEHHE U JIEJICHUE
CTEIECHEH, BO3BEICHUE B CTEIICHb MPOU3BEICHUIN CTENCHHN);
® IPUMEHSTh CBOMCTBA CTEINEHU ISl MPeoOpa3oBaHUs BbIPAKEHUN
Y BBIYUCJICHUH, /ISl BBEICHUS TTOHSATUS HYJIEBOU CTENEHU YUCIIA,;
® ONEPHUPOBATH MOHITUEM «OJAHOUJICHY;
® pacro3HaBaTh OAHOUYIEH U OAHOUYJIEH CTAaHAAPTHOTO BU/IA,
MPUBOJIUTH OJJHOWICH K CTAHJAPTHOMY BUY;
® BLINOJHATh YMHOXKEHHE OJIHOYJIECHOB W BO3BEICHHUE
OJIHOYJICHA B CTEIICHb;
MPUMEHSTh PAHEE MOJYYEHHBIE 3HAHUSI O CBOMCTBAXCTEICHHU.
Muorowtensl. (39 | MHOrOWIEH M €ro CTaHIApTHBIA BHI. | © pPaclo3HABATh MHOT'OWIECH M MHOTOWICH CTAHIAPTHOTOBU/IA;
q.) Crnoxenue u BBIYMTAHUE | ® MPUBOJIUTHL MHOTOWIEH K CTAHJAPTHOMY BUY;

MHOTOYJIEHOB. Y MHOKEHHUE OJHOUIEHA
Ha MHOTrOYIeH. BpIHeceHue o0OIero

® OIIpCACIATh CTCIICHb MHOTOYJICHA,
® BLIIIOJIHATH HpeO6p330BaHI/I$I [CJIOro BBIPAXCHHA B MHOI'OYICH
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MHOKUTES 32 CKOOKH. YMHOXECHUE
MHOTOYJIEHA Ha MHOTOYJIEH.
Paznoxxenune

MHOXKUTENIM CHOCOOOM TPYHIUPOBKH.

MHOI'O4JICHA Ha

BO3BEJICHUE B KBaJpaT U B KyO CyMMBI
JIBYX  BBIPAXKCHUM.
MHOXMWTEIIA  C

U Pa3HOCTH
Pa3noxxenne  Ha
IOMOIIBI0 (POpMyJT KBaJpaTa CYMMBI U
KBaJipaTta YMHOKEeHHE
Pa3HOCTH [JIBYX BBIPOKEHHH Ha UX

Pa3HOCTH.

CyMMY. Paznoxenne

KBaJIpaToOB Ha

pasHOCTH
MHOKUTEITH.
PasnoskeHne Ha MHOXKHTEITH CYMMBI U
pasHoctu  KyOoB. IIpeoOpazoBanue
IICJIOT0  BBIPQXEHUS B MHOTOYJICH.
[IpumeHneHnne pa3nMYHBIX CHOCOOOB

AJIL pa3JIOKCHUS Ha MHOKHUTCIIN.

pUBEACHUEM MOJOOHBIX CIaraeMblX, paCKphITUEM CKOOOK;
BBITIOJIHATh YMHOXEHUE OJHOWIEHA HA MHOTOWIEH UMHOTO4JIEHA
HA MHOTOWIEH, NPUMEHSATh (OpPMyJbI KBajJpara CyMMbI U
KBaJipaTa pa3HOCTH;

® 1ICII0JIb30BaTh TEPMHUH "(POPMYJIbI COKpAIIEHHOTO YMHOXKEHUS "
® OCYIIECTBISITh PA3I0KEHNE MHOTOWICHOB HA MHOXKUTEIH MyTEM

BBIHECEHUSI 3a CKOOKM OOIIEro MHOXHTEs,
dbopmysbl  pa3zHOCTH dbopmyn
YMHOKEHHUSI, C110c00a rpyIIUPOBKY;

IMPUMCHCHUA
KBaapaToB, COKpaHléHHOFO

OPUMEHATh MPeoOpa3OBaHUE MHOTOWIEHOB I PELIEHUs

pPa3IMYHBIX 3a1a4 W3 MAaTEMaTUKH, CMEXHBIX NPEAMETOB, W3
peanbHOM TIPAKTUKH;, 3HAKOMUTBCA C HCTOPUEH Pa3BUTHSA

MAaTCMAaTHUKMH.

[ToBTOpEHNME 151
0606menue. (134.)

[ToBTOpEeHUE OCHOBHBIX TOHATUH U
METOJIOB Kypca 7 Kjacca, 00001ieHne
3HAHUU

pearhb

BBIOMPATh, MPUMEHATh OLIEHUBATh CIOCOOBI CpPaBHEHUS YHCEIl,

BBIUHCIICHUH, npeoOpa3zoBaHui BBIPAKECHUH, peleHus

YPaBHEHUU;

OCYILIECTBIISTH CAMOKOHTPOJIb BBITIOIHAEMBIX ICHCTBUM;
pemars  3ala4d = M3 pPEANbHOM  JKWU3HU,  NPUMEHSATH
MaTeMaTU4eCKHe 3HAaHMS Ul PEIICHUS 3a4ad W3  JAPYTux
IIPEAMETOB;

TCKCTOBBIC 3aaayH, CpaBHI/IBaTB,BBI6I/IpaTB CITOCOOBI
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PCIICHUA 3aa19N.

TemaTuveckoe IVIAaHUPOBAHME 0 Y4eOHOMY KYpCY «AJiredpa»

8 ki1acc (2 yaca B HexeJ10, 68 yacon)

Ha3Banue
pa3jaeJia (TemMbl)
Kypca (4ucJjio
4acoB)

OcHoBHOE CoacpranHue

OcHoBHBIE BHM/AbI 1€ATCJIBbHOCTH oﬁyqalomnxm

[ToBTOpEHUKE Kypca

anreopsr 7
Kiacca.(54.)

CreneHb ¢ HaTypaJIbHBIM NIOKA3aTelIeM
u €€ cBOICTBA; MpeoOpa3zoBaHUE LENbIX
BBIpAKECHUN. Perenne IMHEeHHbIX
ypaBHEHH. Penienue 3aaay npu
ITOMOIIY JINHEUHBIX YPAaBHEHHI.

® AKTyaJlM3UpOBaTh UMEIOLIUECS 3HAHUS U YMECHHUS;
® BrInoiHATh TPEHUPOBOYHBIE 3aJJaHUS, KOPPEKTUPOBATH CBOU
3HaHUS U YMEHUS,

OTBEYATh HA UTOTOBBIE BOITPOCHI M OLICHUBATh CBOM JIOCTUKECHHSI.

YpaBHeHUs U
HEPaBEHCTBA.
CucreMsl
JIMHEWHBIX
ypaBHeHUil. (154.)

JIluHeiiHOe  ypaBHEHHE C  JIByMHA
MIEPEMEHHBIMU U €T0 TpaduK.
Ilousarue CUCTEMBI JIMHEUHBIX

YPaBHEHHN C JABYMs II€PEMEHHBIMHU.
Penienue JIMHEWUHBIX

YpPaBHEHHM CMOCOOOM TIOJICTAaHOBKH,

CHUCTCM

cnocobom cnoxkenus. ['paduueckuii
METOJI PEUIEHUsI CHUCTEM JIMHEWHBIX
YpPaBHEHUH C JBYMsI II€PEMEHHBIMU.
Pemenue 3aga4 ¢ MOMOLIBIO CUCTEM
JIMHEWHBIX YPABHEHUM.

e [loaOupate mpUMepsbI ap YKCce, ABISAIOIINXCS PEIICHHEM

JInHeWHOTrO ypaBHEHUS € ABYMs IEPEMEHHBIMU;

e HaxoauTs 1ienble penieHust myTém nepedopa;

® BripaxkaTh U3 JIMHEMHOTO YpPaBHEHUS C JIBYMs I€PEMEHHBIMU
OJIHY IIEPEMEHHYIO Yepe3 APYTYIO;

e CTpouTh B KOOPJIMHATHOM TUIOCKOCTH TpauK TMHEHHOTO

VYpaBHeHHsI C JByMs [E€PEMEHHBIMU; TIOJB3YSCh TIpaQUKOM,

IIPUBOJUTH NPUMEPHI PELICHUSI YPABHECHHS;

e Paznnuatre napauiesbHbIE U IEPECEKAIOIINECS MPSAMBIE 110 UX

YPaBHEHUSM;

® HCCIICOA0BATh BOIIPOC O KOJTUYCCTBEC pemeHHﬁ CHUCTCMBI IBYX
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JInHelHBIX YpaBHEHU HA OCHOBE (PYHKIIMOHAIBHO-TpapUUecKuX
NPEACTABICHUN YPAaBHCHUS;

e lcnonb3oBarh rpa@uueckuil METOI JUIsl peICHUsI CUCTEM
JMHENHBIX YPABHEHH € IBYMsI IEPEMEHHBIMU (OTPAHUYEHHO).

Anrebpanyeckue
BBIPKEHUSI.

AnreGpanueckas
npo0b. (22 4.)

PanmonanbHbIC BRIpAKCHHUS.
Aunrebpandeckast ApoOk. lomycTtumblie
3HAYCHUS IEPEMEHHBIX B IPOOHO-
palMOHANIBHBIX BBIPAKEHUSX.
OcHOBHOE CBOMCTBO Jpo0H,
COKpAIllEHHUE alnredpandeckux apooeH,
MpUBEACHUE AreOpanyecKux

npobeii K 001IemMy
3HAMEHATEIIIO. Cnoxenue u
BBIYUTAHUE JIPOOEH C OJMHAKOBBIMU
3HAMEHATEIISIMU; CII0KEHHUE U
BBIYUTAHUE APOOEi ¢ pa3HBIMU
3HaMEHATEISIMH, YMHOXEHHE Ipo0eH;
BO3BEJICHHE JIPOOWB CTEIICHD; JICTICHUE
npobeii. [IpeobpazoBanue
pallMOHAJIBHBIX BBIPAKEHUH.
IToxcranoBKa BBIpaKEHUM BMECTO
nepeMeHHbIX. QyHKIUA
y=k/x(o0paTtHas
MIPOMOPIIMOHATIBHOCTB)

e 3anuchIBaTh aNreOpanyecKue BhIPAKEHUS;

e Haxonutb 007aCTh TOMYCTUMBIX 3HAUCHHUI PAIIMOHATIEHOTO
BBIPKCHUS;

® BrinoiaHsATh YMCI0BbIC TOICTAHOBKHU U BEIYUCIIATH 3HAUCHUE
JpoOu, B TOM YHUCJIE C TOMOIIBIO KaJbKYJISTOPA;

e (popmynupoBaTh OCHOBHOE CBOMCTBO aireOpanyeckou 1podu u

NPUMEHATh €ro Juis mpeoOpa3oBaHus  ApoOEi:  CoKpaliarh
palMoHaNIbHble  JIpoOM, MNPUBOAMTH  Jpo0Ob K  33JaHHOMY
3HAMEHATEJIO;

® BrinonHsaTh 1efcTBUS ¢ allreOpandyecKuMu Ipo0siMu;

® BrImoaHATE ClI0OXEHUE, BRIUUTAHNUE, YMHOKEHHUE, ICIICHUE U
Bo3Benenne B cTenmeHb — pAlMOHAIBHBIX  ApoOei  mpH
nmpeo0pa3oBaHUM PAIMOHATIBHBIX BBIPAKEHUN C y4ETOM MOpPsIKa
JICHCTBU;

® JT0Ka3bIBATh TOXKECTBA, COJEPIKAIINE pallMOHATBHBIC APOOH;

® TIPUMEHSTH MPEOOPA30BAHUS BRIPAKESHUH JIJIS PEIICHUS 3a]1a4;

® BBIpaXaTh MepeMeHHbIe U3 popmy(husndecKux,
T€OMETPUYECKUX, OMTUCHIBAIONUX OBITOBBIE CUTYyAITNN);

® pacno3HaTh QYHKIHIO Y=K/X U €€ rpaduK;
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Yucna wu
BBIYMCIICHUS.
KBaapartnsie
KopHH.(194.)

PaHI/IOHaJII)HI)Ie U UppaluoOHaJIbLHBIC

quciia, MHOJKCCTBO PaduOHAJIIBHBIX

YyHuCell, CPAaBHEHHE PALMOHAIBHBIX
YuCell, IEUCTBUSA C PallMOHAIBHBIMHU
YUCIIAMH. [IpencraBnenue
palMOHAIIBHOTO 4YWCJA  JECSITUYHON
JPOOBIO. Pacmo3naBanue
VPPaLMOHAIBHBIX YHCEIL.
HppanmoHanbHOCT yucia 2.
JlecsaTuunble MPUOIMKEHUS
UPpALMOHAIBHBIX 4YHcel. (CpaBHEHUE
UppalMOHAIbHBIX yncen. KoHeuHsle u
Tpoowu.

MHOX€ECTBO JECHCTBUTEIBHBIX YHCEN;

OECKOHEUHBIE  JICCATUYHBIE

JICUCTBUTEIbHBIC yHcia KaK
OCCKOHEYHbIC  JIECATUYHBIE  ApoOH,
B3aNMHO OJIHO3HAYHOE

COOTBETCTBHE MEXKIAY MHOXKECTBOM

JEeWCTBUTEIBHBIX YUCET U MHOXKECTBOM
TOYEK KOOPAUHATHON MPSIMOMU.
CpaBHeHUE I€MCTBUTEIBHBIX YUCET,
apu(pMeTHIeCKre JEUCTBUS C
NEeUCTBUTEILHBIMU YUCIIAMU.

e (3HAKOMUTHCS C BOBMOXKHOCTBIO IIPEACTABICHUS

JIeHiCTBUTEIBLHOTO YHclia KaK OCCKOHEUHOH JeCATUYHOM Apoow,

NPUMEHSATh  JECATUYHBIC  MNPUOIMKEHUS  pallMOHAIBHBIX U

UppallUOHAIBHBIX YHUCENT;

e 1I300paxaTh IEUCTBUTEIbHBIC YK CIIAa TOYKAMH KOOPIUHATHON

MIPAMOM;

® 3aMKMChIBATh, CPABHUBATH U YIIOPSAI0UYMBATH ICCTBUTEIbHBIC

YyHCIIa;

® BBITIOJIHATh, COYETAsA YCTHBIE U TUCbMEHHBIE TPUEMBI,

Apudmerndeckue  IEUCTBHS C  pallMOHAIBHBIMH  YHUCJIAMM;

MPEACTaBIISATh pAllMOHAJIBHBIC YHCTIA ASCATUYHON JPOOBIO;

e [lomyunte mnpeACTaBICHHE O 3HAYUMOCTH JEHCTBUTEIBHBIX
Yyucell

B npakTtrueckom AeATeIbHOCTH YEIIOBEKA;

o @DopmynMpPOBATH OMPEICICHUE KBAAPATHOTO KOPHS U3 YKCIIA,

ApudmeTnyecKkoro KBaapaTHOTO KOPHS;

e [[pyMEHSTH Omepanyio W3BJICUYCHUA KBAJPATHOTO KOPHSA U3
Yyuca,

Hcnonb3ys npu HEOOXOIUMOCTH KaJIbKYJISTOD;

e OueHMBAaTh  KBaJpaTHbIE KOPHU  LEIBIMHU  UYHUCIAMH W
JIECSITHIHBIMA

Ipo0siMU;

e Pacno3naBaTh QyHKIIMIO y=X U Ipaduk GyHKIUY;

e Ctpouth rpaduk GyHKIINH MOTOYKAM, ONUCHIBATH CBOMCTBA

q)YHKHI/II/I, IMOKa3bIBaTh CXCMATHYCCKH IIOJIOXKCHUC rpa(bm(a Ha
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KOOpI[I/IHaTHOI‘/Il IIJIOCKOCTH.

[ToBTOpEHNKE 51
00o0menue.(74.)

IToBTOpEeHNE OCHOBHBIX IIOHATHH W | ® BBIOMPATh, IPUMEHSThH, OLIEHUBAThH CIIOCOOBI CPABHEHMSI YMCETI,
METOJIOB KypcoB 7/ M 8 KIaccoB, | BBIYMCIEHHIA, TPeoOpa3oBaHuii BHIPaXKEHHH, PEIICHHUs YPaBHEHHIA;
00001IIeHIE 3HAHUI. e (OCyIlIeCTBIATh CAMOKOHTPOJIb BBINOJIHAEMBIX JIEHUCTBUN U
CaMONPOBEPKY  pe3yJibTara  BBIUMCICHUW,  MOpeoOpa3oBaHUM,

IIOCTPOCHUU;
e Pemare 3amaud W3 pEAIbHOM  JKU3HHM,  IPUMEHSTH
MaTeMaTUYECKUE

3HaHUs U1l pEIICHUS 3a]1a4 U3 IPYTUX MIPEIMETOB;
e PemaTh TEKCTOBBIC 33/1a4U, CPABHUBATh, BELIOMPATH CIIOCOOBI
Pemenue 3amauy.

TemaTnueckoe MJIAHMPOBaHUE M0 Y4eOHOMY KypcCy «AJiredopa»
9 kyacce (2 yaca B HejeJ1K0, 68 YacoB)

Ha3Banmue OcHOBHOE coiep:KaHue OcHoBHBIE BU/IBI 1€ATEJILHOCTH 00y4AKOIIUXCS
paszaena (TemMbl)
Kypca (4ucJio
4acoB)
[ToBTopenwue. (54.) | IIpeoOpazoBanue pallMOHAIBHBIX | ® AKTYaJIU3UPOBATH UMEIOIINECS 3HAHUS U YMEHUS,
BBIPA)KCHHUIA. [IpeoOpa3oBaHuie | ® BBITIOJNHATHL TPECHUPOBOYHBIC 3aaHUs, KOPPEKTUPOBATH CBOU
BBIPAKEHUH, CoJIep KaImX 3HaHUS U YMEHUS,;
KBaJIpaTHbIE KOpHHU. Pemrenne | oTBe4aTh Ha WTOTOBBIE BOIPOCHI M OLICHUBATH CBOM JOCTHKCHUSI.
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CHUCTEM  JIMHECWHBIX YPABHCHUM.

KBagparnsie Omnpenenenue KBaJIpaTHOTO | ® pPaclo3HaBATh KBAJPATHBIC YPABHECHMUS;

YPABHEHUS M €r0 | ypaBHEHUsS, HEMNOJHbIE KBAJApPATHHIE | ® 3alUChIBaTh (POpMYITy KOpHEH KBaIpaTHOTO YpaBHEHHUS;

KopHH (19 4.) ypaBHeHus.  KomnuecTBO  KOpHEM | @ pemarbh KBaAPAaTHBIE YPABHEHUS — IOJIHBIE U HETIOJIHBIE;
KBaJIpaTHOTO YpaBHEHHUS B | ® MPOBOJIUTH MIPOCTEMIINE UCCIENOBAHUS KBAAPATHBIX YPaBHEHUIA;
3aBUCUMOCTH OT €r0 IUCKPUMUHAHTA.| @ pElIaTh yPaBHEHHWS, CBOJAIIMECS K KBaJIpPaTHBIM, C IMOMOIIbIO
Pemenue kBaJpaTHBIX ypaBHEHUH IO peoOpa30BaAHUIA;
dopmyne.  Pemenune — ypaBHEHMIA, | ® HaONrOIaTh W aHAJIM3UPOBATh CBS3b MEXKIY KOPHSAMH U
CBOJSIIIMXCS K KBaJpaTHbIM. PemieHne K03 UIMEHTaMH KBaJAPAaTHOTO YPAaBHEHUS;
3aJlad ¢ IIOMONIBI0  KBAJAPAaTHHIX | ® (HOpPMYJIUPOBaTh TEOPEMY BHETa, a TAKKE OOpPATHYIO TEOpPEMY,
ypaBHeHuii. Teopema Buera. [logbop IIPUMEHSITH 3TU TEOPEMBI U1 PELICHUS 3aa4;

KOPHEH C HCIIONb30BAHMEM TEOPEMBI | ® pemarh TEKCTOBBIE 3a/Jayd  anreOpandecKuM  CIIOCOOOM:
Buera. KsazapatHele ypaBHEHHS C NepPeXOAUTh OT CJIOBECHOW (OPMYIMPOBKH YCIOBHS 3a/laydl K
IapaMETPOM. anredpandeckor MoJIeH MyTEM COCTaBJICHUS YPaBHEHUS;
Pemienue  apoOHO-paniioHaIbHBIX pelIaTh COCTABJIECHHOE YPABHEHNUE;
ypaBHeHuM.  Pemenune  3amau ¢ MHTEPIPETUPOBATH PE3YJIbTAT; 3HAKOMUTHCS C UCTOPUEUN PA3BUTUS
NOMOILBIO PAMOHAJIIBHBIX YPABHEHUI anreOpsbl.
Ha JIBJKEHUE, COBMECTHYIO paboTy U
MOKYTIKH.
HepaseHncraa. UucnoBele  HepaBeHCTBA U UX | ® (QopMyIHpoBaTh CBOMCTBA YU CJIOBBIX HEPaBEHCTB,
(18 4.) CBOICTBA. OO6benuHeHue u WUTIOCTPUPOBATh UX Ha KOOPJAWHATHOW MPSIMOM, JOKa3bIBaTh
NIEPECEUECHUE YHCIIOBBIX MHOYKECTB. anreOpanyecky;
YucnoBble TpoMexKyTKU.OObeIUHEHE | ®

Hu IMEPECCUCHUC YHCJIOBBIX

IIPOMEKYTKOB. HEPABEHCTBO C OIHOM

A0Ka3bIBAaTb HCPABCHCTBA HAa OCHOBEC OIPCACICHHA YHCIIOBOIO
HCPABCHCTBA, IPUMCHATD CBOMCTBA HCPaBCHCTB B XO04€ PCIICHUSA
3aJa4; B TOM YHUCJIC IJIs1 OOCHKHW 3HAYCHUN S BBIPAKCHUS
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IepeMEHHON. JIMHEHbIE HEPABEHCTBA
C OJHOM MEPEMEHHOMN U UX PEIICHUE.

Hucna 151
BBIYUCIICHUS
Ilpubmkxénnoe
3HAYCHUE
BEJIMYUHBL. (24.)

[TpuOnmxE€HHOE 3HAUEHNE BEIMUUHBL,
TOYHOCTH NpuOmKeHus. OKpyrieHue
yucen. [Ipuknaka u onenka
pEe3yJIbTATOB BEIYMCIICHUM.

[TorpenrHoCTEIPUOINKEHHUS.

OOBSCHATH MOHATHS IPUOIMKEHHOE 3HAUEHHUE U €T0 TOYHOCTD;
MCIIOJIb30BaTh pa3Hbie (HOPMBI 3aMCH MPUOTMKEHHBIX 3HAUCHU;
aHAJIM3UPOBATh U J€NaTh BBIBOJBI O TOYHOCTH NMPUOIMKEHUS
JNEHUCTBUTEIILHOTO YHCIIA IPU PELIEHUH 3a/1aY;

BBIUUCIIATE aOCOJIIOTHYI0O M OTHOCUTENIbHYIO TMOIpPEIIHOCTU
NPUOTKEHNUS;

OKPYIJIITH HGﬁCTBHTGHBHBIG 4quCiid, BBIIIOJIHATH IIPUKUIKY

pe3yJibTaTa BBIYMCICHUH, OIIEHKY 3HAY€HUN YUCIIOBBIX BBIPAKEHUMN.

Crernesp C

OCJIbIM

MMOKA3aTENEM.
(7 a)

Crerniesp ¢
CranpapTtHas 3anuch uynciia. Pazmepsl
O00BEKTOB OKpy»Karliero mupa (ot

OCJIBIM  ITOKAa3aTCJICM.

SJICMCHTAPHBIX qaCcTun 0

KOCMUYECKHUX 00BEKTOB),
JUIUTEIBHOCTh TPOLECCOB B
OKPYKAIOILIEM CaoiicTBa

CTCIICHHU C L CJIBIM I1OKA3aTCIICM.

MUDpE.

dbopMyIUpoBaTh ONpENeNieHHe CTENeHH C  IEJbIM
MOoKa3aTelieM;

HaXOJUTh 3HAYEHUS BRIPAKECHUHN, COACPIKAIINX CTETIEHBC 1EIbIM
OTpHULIATEIHLHBIM TTOKA3aTEIEM;

NpCACTaBJIATh 3aIIMCh OOJIBIIIUX M MAJIBIX YHCEII BCTaHAAPTHOM

BHUJIC;
CpPaBHHUBATh YMCJIAa U BEJIMYUHBI, 3AIIUCAHHBIE C UCITOJIb30BAaHUEM
crenenu 10;

MCMOJIb30BaTh 3alMCh YKWCEI B CTAaHAAPTHOM BHUIE JIS

BBIPOKCHHUSI Pa3MEpPOB OOBEKTOB, JIMTCIHHOCTH IIPOIIECCOB B
OKPYKaIoIeM MHPE;

dbopMynupoBaTh, 3aMUCHIBATH B CHMBOJIMYECKOW (opMe W
WUTIOCTPUPOBATh TMPUMEPAMU CBOWCTBA CTENEHU C IIEJIBIM
MOKa3aTeseM;

NPUMEHSATh CBOWCTBA CTENEHU i MpeoOpa30BaHMs BbIPAKESHUH,
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CoACpKaMX CTCIICHU C ICJIbIM ITIOKA3aTCIJICM,
BBIITIOJIHATD ,ZIGfICTBPI?I C 9uCJiaMH, 3aIIMCaHHBIMU B CTAaHAAPTHOM
BHUIC (yMHO}KeHI/Ie, JACJIICHHUC, BO3BCICHUCB CTeﬂeHL).

QyHKIHUN.
OcHOBHBIC
TTOHSTHSL.

YucnoBslie

byukmuu. (8 u.)

[Tonsitne  ¢ynkuuu. OO6macTh
OINPECIICHUS W MHOXECTBO
3HAYCHUH(DYHKIIHH.

CrocoOnI 3agaHust
bynkumid.I'paguk GyHkumm.

CpoiicTBa QyHKIINH, UX
oToOpaxeHue Ha rpaduke.
Urenne u mOCTpOECHHE
byHKIUH.
GyHKIUH, OTpa)karoluX peallbHbIC

rpaduxoB
[Ipumepsl  rpadukoB
IPOLECCHl. (PYHKIINH, OMUCHIBAIOIINE
MPSIMYIO u o0OpaTHy10
IPOMOPLUHOHAIT
bHbIE 3aBUCUMOCTH, HUX TpaQuKu.
dyuknun y=x2,

y=x3, y= x, y=k/x, y=[x|.

OTIepUPOBATh TMOHATUAMH: (YHKIHS, OOJACTh OINPEACICHUS
byHKIMM, 00NacTh 3HAYCHWH (YHKIUH, 3HAYCHHE apryMeEHTa,
3HaYeHUE (PYHKIINU;

BBIYHCIIATH 3HAYCHUS (PYHKINH, 3a1aHHBIX (popmyiaMu(ripu
HE0OXOMMOCTHU UCIIOJIb30BATh KAJIBKYJISTOD);

COCTAaBJISITH TAOJUIIBI 3HAUECHUN (PYHKITUH;

CTPOUTB 10 TOUKaM rpa@uku GyHKIIUN (OTpaHUYEHHO);

ONMHUCHIBAaTh CBOWMCTBAa (PYHKIIMM Ha OCHOBE €
rpaduYecKoro npeaCcTaBICHUS;
ONMHUCBHIBATh  CBOMCTBA  DJIGMEHTApHBIX  (PyHKIUHA:y=kx+b,

y=x*, y=x°, y= X, y=k/x, y=I;

HaXOJIUTh C MOMOIIBIO rpaduka (yHKIHMH 3HAUYECHUE
OJIHOM M3 pacCMaTPHUBAEMbIX BEJIMYMH MO 3HAYECHUIOAPYTON
(MpUOIU3UTENBHO);

IToBTOpEHME
O06o06menue (9

4.)

[ToBTOpEHHE  OCHOBHBIX
METOJIOB KypcoB 7, 80000mmeHue

3HAHUMH.

BBIOMPATh, MPUMEHSTh, OLICHUBATH CITOCOOBI CPABHEHUS
YyceJl, BBIYHUCICHUM, TPeoOpa3oBaHWN BBIPAKECHUN, PEIICHUS

YPaBHEHUN;
OCYLIECTBJIATH  CAMOKOHTPOJb  BBIIOJIHSEMBIX  JEHCTBUH W
CaMOIIPOBEPKY  pe3ysbTaTa BBIYHMCICHUH, mpeoOpazoBaHUil,

IIOCTPOEHUN;
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® pemarb  3aJayd W3 PEaJbHOM  JKW3HU,  INIPUMEHSATH
MaTeMaTUYECKUE 3HAHUA Ul pelleHus 3a4ad U3  APYrux
IIPEAMETOB;

pelaTh TEKCTOBBIE 3a/1a4M, CPaBHUBATh, BBIOUPATH CIIOCOOBI

PCUICHUA 3ada49H.

TemaTuueckoe miIanupoBanme no kypey «I'eomerpus»,

7 kaacc (2 yaca B HeJeJIl0, Bcero 68 yacon)

Ha3zBanue
paszaesia (TemMmbl)
Kypca (41cjio

OcHoBHoOE€ coacpkanue

OcHoBHbBIE BHUADBI J€ATCJIBHOCTH oﬁyqamluuxm

4acoB)
Hauanbnbie [IpocTeiiniue reoMeTpUIECKUe dhopMyIUpOBaTh OCHOBHBIE MOHSITHS UOTIPEICICHMUS;
FEOMETPUUYECKHE OOBEKTHI:TOUKA, TIPsiMasi, OTPE3OK, pacro3HaBath, U300paxaTh U 0003HaYaTh U3yUYCHHBIC

ceenenus. (14
4acoB)

Jy4, YTrOJ1, MHOTOYTOJIbHUK, JIOMaHasl.
PaBeHcTBO reomeTpuueckux Guryp.
CpaBHeHUE OTPE3KOB U YTIIOB.
N3mepenne

OTPEC3KOB: JJIMHA

OTpe3Ka,  CIUHMIIBI U3MEpPEHUSI,
HU3MEPUTEIILHBICHHCTPYMEHTHI.
W3mepenue yrioB: rpagycHas Mmepa
yIJ1a,i3MEPEHKE YTIIIOB Ha

MCCTHOCTH.

reoMeTpudeckue GUrypsl, onpeaessIThiX B3auMHOE
PacCIIOJIOKEHHE,
BBITIOJIHATH YEPTEK MO YCIOBUIO 3a1a4H;
MPOBOAUTH MPOCTEUIIINE TOCTPOEHHUS C TOMOIIBIOJIMHENKY;
U3MEPSATH JTUHEHHBIE U YIJIOBbIE BEJIMUUHBI TEOMETPUUECKUX U
MPAKTUYECKUX OOBEKTOB CIIOMOIIBIO U3MEPUTETHHBIX
WHCTPYMEHTOB (JIMHEIKa, MaciTabHas IMHEeWKa, pyJieTKa,
TPAHCIIOPTHUP, YEPTEKHBIN YTOJIBHUK);

® ONPENETATh «HA TJ1a3» pa3MepPhl PEATbHBIXO0BEKTOB, IPOBOIUTD
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[epnieHOUKYISIPHBIC MTPSIMBIE:

CMEXHBIC HBEPTUKAIBHBIC YTIIbI,

NEePICHINKYISIPHBICTIPSIMBIE,

MOCTPOCHHE NPSMBIX YTJIOB HA

MECTHOCTH.

Pabota c mpocTedmMu 4epTekaMu.
[TpakTHyeckue 3aqaHus 1 3a1a4H.

rpyOyIO OLIEHKY UX pPa3MepOB;
® pelIaTh 33/]a4M Ha BBIYMCIICHUE JJIMH OTPE3KOB UBEJIMYUH YIJIOB;
® peniath 33Jja4M Ha B3aUMHOE PACTIOI0KEHUETEOMETPUYECKHUX
duryp;
MIPOBOIUTH KJIACCU(UKAIINIO YTIIOB, BEIYUCIATHINHEHHBIC U YTIIOBBIC
BEJIMYHUHBI, IPOBOJIUTH HEOOXOIMMBIE JJOKA3aTENbHBIE PACCYKICHUS;

Tpeyronbaukmu. (22

TpeyrolbHUK ¥ €ro  3JIEMEHTHL.

® DACIIO3HABATh HA TOTOBBIX YEPTEkKAX TPEYTOJIbHUKH, TApbI

yaca) [loHATHE O paBHBIX TPEYTOJbHHUKAX U PaBHBIX TPEYTOJIBLHUKOB (CyKa3aHUEM MPU3HAKOB);

MIEPBUYHBIC TMPEICTABICHUS O PABHBIX | ® BBINOJHATH KPATKYIO 3aIIMCh U YEPTEXK 0 YCIOBUIO3a1auH;
(KOHTpY’HTHBIX) (hUrypax. ® BBIBOJIUTH CJIEJICTBUS (PABEHCTB COOTBETCTBYIOLUXAJIEMEHTOB) U3
Tpu IIpU3HAKa paBeHCTBA PABEHCTB TPEYTOJIbHUKOB;
TpeyrojabHUKoB. IleprneHaukynsp k|  GopMyJIUpoOBaTh ONpPENETICHUs: OCTPOYTOIbHOIO, TYIIOYTOJIBHOTO,
IPSIMOM. IPsIMOYTOJIBHOTO, PABHOOEPEHHOTO, PABHOCTOPOHHETO
Menuana, OuccekTpuca W BBICOTa TPEYTOJIbHUKOB; OUCCEKTPUCHI, BBICOThI, MEAUAHBITPEYTOIBHUKA;
TPEYTOJIbHUKA. CEPEANHHOTO MEPIIEHINKYIISIPA OTPE3KA; IEPUMETPA
PaBHOOEpEHHBIN TPEYTOJbHUK U €r0 TPEYTOJIbHUKA;
CBOMCTBA. PaBHOCTOpOHHUII | ® HM3yuyaTh AITOPUTM MOCTPOCHUS MEUAHBI,0MCCEKTPUCHI U BHICOTHI
TpeyroJabHUK.OKpYKHOCTb. TPEYTrOJbHUKA,;

[TocTpoenuss mupKyJieM W JIMHEHKOH.| ® (HOpMyIMpOBaTH CBOWCTBA U MPU3HAKUPABHOOEAPEHHOTO

[Ipumepsl 3a/1a4 HA TOCTPOECHUE TPEYTOJIbHUKA;

[TapaynensHble Ornpenenenne napajuieibHbBIX | ® (hopMyIHpoBaTH ONpENENEHNE  MApaJUICNIbHBIX  MPSMBIX,
npsimble. (14 MPSIMBIX. Hakpecr JeXKaIue, MPUBOJUTH MPAKTUUECKUE TPUMEPHINTAPAIIICTBHBIX MPIMBIX;

4acoB)

COOTBCTCTBCHHBLIC W OJHOCTOPOHHHUC

® u3yyaTb CBOMCTBa yIJIOB, OOpa30BaHHBIX TP TMEPECEYCHUU
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YTJIBI (oOpazoBaHHbIE

MNEPCCCUCHUH IApAJIJICIIbHBIX ITPAMBIX

npu

CEKyIIEH).
[Ipyu3Haku  MapaIEIbHOCTH  JBYX
npsMbIX. IIpakthueckne  criocoObl
MOCTPOCHHUS NTAPAJIECTBHBIX MPAMBIX.
[IsaTerii moctynar EBkiuna.

Teopembl 00 yriax, 00pa3oBaHHBIX

ABYMAIIAPAJUICIIbBHBIMU ITPAMBIMHA U

CEKYILIEH.
Vel C COOTBETCTBEHHO
napajuieIbHbBIMU 1500051

IIEPIICHIUKYJIAPHBIMA CTOPOHAMU.
[Ipy3Hak mnapauIeIbHOCTH MPAMBIX
yepe3 PaBEHCTBO PACCTOSAHUUA  OT
TOYEK OJHOW MPSIMOM JO BTOPOU
[IepBbIe

PSMOM. IOHATUA O

A0Ka3aTcJIbCTBaX BICOMCTPHH.

MapajuieNIbHBIX MPSAMBIX CEKYILIEH;

OOBSICHSTH, UTO TAKOE CJICICTBUE;

MPUMEHSATH MIPU 10KA3aTEIBCTBE METO/I OTIPOTHUBHOIO;

U3y4aTh MPUHIUI KOHCTPYHUPOBAHUS OOPATHBIXYTBEPKICHUM;
MPOBOAUTH JOKA3aTENbCTBA MAPATICTBHOCTH ABYXIPSIMBIX C
MOMOIIIBIO YTJIOB, 00pPa30BaHHBIX MTPH MEPECEUECHUH ITUX MPSMBIX
TPEThEH IIPSAMOI;

® aHAIM3HUPOBATh PUCYHKH U PCIIATh 3aJa4YH1 ITIOTOTOBBIM YCPTCKAM,

® BLIIIOJIHATH IIOCTPOCHUA TapaJJICIIbHBIX IIPAMBIX;
® IIPUMCHATH N3YUYCHHYIO TCPMHUHOJIOTHIO HCHMBOJINMKY IIPH 3aIIMCH

penIeHui;

peraTh 3aa4M Ha I0KAa3aTeIbCTBO U BBIYUCIICHUS, UCIIOJIb3Y 1
W3YUYCHHBIC [TIOHATHS; 3HAKOMUTBCS C UCTOPUEN Pa3BUTHSA
T€OMETPHUHU.

CooTHOIIICHUS
MEXK Ty
CTOpOHAMU
yriaMu

TPEYTOJIbHHKA.
(14 4.)

n

Teopema 0 cymme yrioB
TpeyroJbHUKa. BHEIHUN yromn
TpeyroyibHUKa. Teopema o
COOTHOILIEHUSIX MEXKITY CTOPOHAMUHI
YIJIAMH TPEYTOJIbHUKA U €€
CJIEJICTBHSI.

[Ipocrenmme HepaBeHCTBA B

TEOPEM O CYMME YTJIOB TPEYTOJIbHUKA,
aHATM3UPOBATh TPEYTOJLHUKH C Pa3HBIMH JaHHBIMH, IPOBOIUTH
HaOJIIOJICHUS, J1€JIaThbBBIBO/IBI,

(bopMyITUPOBATH U IOKA3bIBATh TEOPEMBI O CBOMCTBAX
MPSIMOYTOJILHOTO TPEYTOJIbHUKA;

® DACIIO3HAaBaTh Ha TOTOBBIX UCPTEIKaX ITaphl paBHBIX

IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB (C YKa3aHUEM MTPU3HAKOB);
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reomerpun.HepaBeHcTBa
TPEYTrOJIbHUKA.

HexoTopsie cBolicTBa
IIPSAMOYTOJIBHBIXTPEYTOJIBHUKOB.
[Ipu3Haku paBeHCTBA
IIPSIMOYTOJIbHBIXTPEYT OJIBHUKOB.
CBOMCTBO MEIMAHBI IPSIMOYTOJIBHOTO

® CTPOUTH YEPTEKH, PELIATh 3a7a4H C IOMOIIBIOHAX 0K ICHUS
PaBHBIX IIPAMOYIOJIBHBIX TPEYTOJIbHUKOB;

® [IPUMEHATHh CBOWCTBO MEIMAHbI IPSAMOYTOJIbHOTOTPEYTOJIbHUKA
IIPU PELIEHUM 3a/1a49; 3HAKOMUTBCS C HCTOPUEH PAa3BUTHUSA
TE€OMETPHH.

TPEYTOJIbHUKA.
[ToBTOpEHUE. [ToBTOpEeHuEe 1 00001IEHHE OCHOBHBIX pelIaTh 3a/1a4d Ha MIOBTOPEHUE, UITIOCTPUPYIOIINUE CBSA3U MEXKTY
O06001eHne MOHATHUM U METOJIOB Kypca F€OMETPUH Pa3IMYHBIMUYACTIIMU Kypca.
3HAHUU NYMECHUM. 7xnacca.
(4 yaca)
TemaTu4eckoe MIIAHMPOBAHNE 110 Y4EOHOMY
Kypcy ««I'eomerpus» 8 Kiace
Ha3Banmue pasaesa (TeMbl) OcHOBHOE coiep:KaHue OcHoBHBIE BU/IBI 1€ATEJILHOCTH 00yYAOIIUXCS
Kypca (4McJI0 YacoB)
CoOoTHOIIEHUST MEXKTY [lepneHuKyasip ¥ HAKJIOHHAS. e Pacrmo3HaBath M M300pakaTh  HAa  PHUCYHKE
CTOpPOHAMH U yTjIaMu PaccTostHue OT TOUKM 0 MPSMO. MEPIEHIUKYJIAP U HAKJIOHHYIO, MPOBEICHHbBIC U3 TOUKHU K
TpeyroibHuKa(oKoH4YaHue). | PaccrosHue MEXTY NpsIMOM; CPaBHUBATH UX JIJTUHBI;

(9uacon)

napajuieIbHbIMUA NPSIMBIMHU.
I'eomerpuyeckoe  Mecto
(I'MT).

e @OopMyIMpOBATh OINPEAECIEHUS PACCTOSHUS OT TOUYKH
TOYEK N0 TpsIMOM W PACCTOSHHS MEXIY NapaluieIbHbIMU
IPSAMBIMH, UJUTFOCTPUPOBATH ITU IIOHATHS;
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[TocTpoenue TpeyrojbHUKA MO TPEM
HIIEMEHTaM.

® pcliaTh 3aJa4d Ha BBIYHCICHHUC HW JOKa3aTCIIbCTBO,
CBA3aHHBIC C COOTHOIICHHUAMHN MCXKIAY CTOpOHAM H H
yriiaMu MCIKIOY

mapaJuiCJIbHbIMU IIPAMBIMH, PACCTOAHHUEC OT TOYKH OO0

TPCYT'OJIbHHKA, PaCCTOAHUCM

IIPSAMO;

YeThIpexyroibHUKH.
(24 4aca)

MHOroyrojapHUK. Brinmykiblii
MHOI'OYTOJIbHUK.
YeTbIpexyroJIbHUK.

[Tapamnenorpamm, ero Npu3HaKku U

CBONCTBA. YactHble ciay4au
napajuieorpaMmmMoB

(MpAMOYTOJIBHUK, POMO, KBaapar),
MX  TpPU3HAKK U  CBOWCTBA.
Tpaneuus. PaBHOOOKas u
PSIMOYTOJIbHAS Tpanemuu.
Teopema  ®dareca. Y nBoenue

Menuanbl. OceBas U UEHTpalbHas
CUMMETPHH.

® MOJIEIUPOBATh YCIOBUE 3a/1a4M C TIOMOIIBIO YepTeKa
WJIU PUCYHKA,

MIPOBOASAT JIOMOJTHUTEIBHBIE TOCTPOEHUS B XOJI€ PEIICHHUS;

® OMpeeNsITh OUCCEKTPUCY YTiia U CEPETUHHBIMI
MIEPIICHIUKYJISIP K OTPE3KY KaK TEOMETPUYECKHUE MECTa
TOYEK;

® pelIaTh OCHOBHBIE 33/1a4M Ha OCTPOEHUE
TPEYTrOJIbHUKOB

10 Pa3JIMYHBIM 3JIEMEHTAM; 3HAKOMUTHCS C UCTOPHUEN
Pa3BUTHS T€OMETPUHU.

[Tnomane. Teopema
[Tudaropa. (134acon)

[TonsiTue 00 oO1IEH Teopun
momaau. Ilnomane
MHOT'OYTOJIbHHUKA,
napajienorpamma, TpeyrojabHUKa,
Tpanenuu. OTHOIICHUE TIIOIIaAeH
TPEYTOJBHUKOB C OOITUM

® pa3dupaTh MPUMEPHI KCTI0JIH30BAHUS BCIIOMOTATEIHLHOM

IUIOIIA TN

JJIA pCIICHUA TrCOMCTPHUUCCKUX 3a1a4;
® OIIMpasaCh Ha JaHHBIC YCIIOBUA 3ada4i, HAXOOUTh

BO3MO>KHOCTHU

MPUMEHEHUSIHE0OX0TUMBIX (POPMYITMCBONCTBILIONIA U, P00
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OCHOBAHHEM WX O0IIEN BHICOTOM.
Briuncnenue riomanei ClI0KHBIX
¢buryp yepes pazdbueHue Ha YaCTH U
noctpoenue. [lmomanu ¢uryp Ha
KJIeT4aTou Oymare.
Teopema [Tudaropa, eé
JI0Ka3aTeIbCTBO U PUMEHEHUE.
O6patHas Teopema Iludaropa.

pa3oBBIBATH(POPMYJIbBL;

® BBIYHCIISATH IUIOUIAIN PA3TUYHBIX MHOTOYTOJIBHBIX (DUTYD;

® JI0Ka3bIBaTh T€OpeMy nudaropa, UCIOIb30BATH €€ B
IIPAKTUYECKUX BBIYUCICHUSAX;

® [IPUMEHSATH [TOJYYECHHBIC 3HAHUS U YMEHUS IIPU PEIICHUH

IIPAKTUYECKUX 3a/1a49; 3HAKOMUTBCS C HCTOPUEH PA3BUTHUSA

I€OMETPHHU.

[ToxoOHEbIE
TPEYTOJIbHUKH.
(18 gyacoB)

[IponopuoHaNbHbIE OTPE3KHU.
[TonoGue TpeyroabHUKOB,

K03 pureHT nogoous.
[Ipu3Haku nomoous
TPEYroJIbHUKOB. CpeHsis IMHUS
TPEYTOJIbHUKOB.

[Ipumenenue nonoous npu
peuienuu 3aga4d. Teopema o Touke
nepecevyeHmsi MeIMaH
TPEYTroJbHUKA.
[IponoprioHanbHBIE OTPE3KU B
PSIMOYTOJIBHOM TPEYT OJIbHUKE.
[IpakTrueckre NpUIOKEHUS
no100Ms TPEYrOJbHUKOB.

® O00BSCHSITH TOHATHE MTPOTIOPITMOHATBHOCTH OTPE3KOB;

® 1ICCJIE/IOBATh BOIMPOCHI O MPOMOPLIHUOHATBHOCTH OTPE3KOB,
Ha KOTOpBIE OWCCEKTpHCa ICIWT CTOPOHY TpPEYTroJbHUKA,
IIPIJICIKAIITIM CTOPOHAM TPEYTOJILHUKA,

® (hopMyYJIMPOBATh OTIPECIICHHE MMOJOOHBIX TPEYTOJILHUKOB;

® HaXOJUTh TOJIOOHBIC TPEYTOJBHUK M Ha TOTOBBIX YepTEkKaX
C YKa3aHHEM COOTBETCTBYIOIIUX MPU3HAKOB TOI00MS;

® peIraTh 3a/1a4d Ha MOJ00HBIC TPEYTOIBHUKHU C TIOMOIIBIO

CaMOCTOSATEIILHOTO TOCTPOCHUS YEPTEKEH M HAXOXKICHUS

MOA0OHBIX TPEYTOJIbHUKOB;

® GOopMyIMpPOBATh U JTOKA3bIBATh TEOPEMY OO0 OTHOIIECHUU
TUTOMIAACH MOTOOHBIX TPEYTOJILHUKOB:

® [[poBOIUTH MOKA3aTEIHLCTBA C UCITOJIH30BAHUEM TPU3HAKOB

10JI00MS;

e J[oka3pIBaTh TpU MpU3HAKA TTOT00MS TPEYTOJIILHUKOB;

e HaxoauTh miomaam nof00HbIX GuUryp.

[ToBTOpeHue, oOoOOIIEHUE U

[ToBTOpEHME OCHOBHBIX ITOHITUN U

e Pemare 3a/1a4M HA IOBTOPEHKE, WIUTIOCTPUPYIOLINE CBSI3U
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CHCTeMaTh3alis 3HAHWH.
(4 gaca)

METOJI0OB KypcoB / U 8 KJ1acCOB,
000011IeHNE 3HAHUH.

MEXKy pa3IMYHbIMU YacTsIMU Kypca;
e [IpumeHATH OTy4YEeHHBIE 3HAHUS IIPU PELICHUN
IIPAKTUYECKUX 3a/1a4.

TemaTHuyeckoe IVIAHUPOBaHUE MO Kypcey «I'eomeTpusp»

9 kyacc (2 yaca B HejeJ110, Bcero 68 yacos)

Ha3Banmue pasjgesia (TeMbl)
Kypca (4McJI0 4aCOoB)

OcHoOBHOe coepkaHne

OcHoBHBIE BU/IbI 1€ATEJILHOCTH 00y4AOIIUXCSI

[TonoGHBIE TPEYTOTBHUKH
(oxoHuanwue). (6 yacon)

CuHyC, KOCHMHYC, TaHT€HC OCTpPOTO
yria IPSIMOYTOJIBHOTO
TPEYrOJIbHUKA. OcHoBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO.
TpuronomeTrpuyeckue byHKIAHA
yrnos 30° ,45° u 60°.

® (opmynnpoBaTh ONpeIEIECHUS TPUTOHOMETPUUECKUX
(yHKLHIA OCTPOro yria,NpoBepsATh UX KOPPEKTHOCTH;

® BBLIBOJAUTH TPUTOHOMETPUUECKHE COOTHOLIEHUS B
IIPSAMOYTOJIBHOM TPEYTOJIbHUKE;

® 1CCJIEIOBATh COOTHOLIEHHUS MEXAY CTOPOHAMU B
MPSMOYTOJIBHBIX TPEYTOJIBHUKAX C yrilaMu B 45° u45°;
30° u 60°;

® LCI0Jb30BaTh (POPMYJIbI IPUBENCHHSI U OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO JUIsl HAXOKICHUS
COOTHOILIEHUM MEXAY TPUTOHOMETPUIECKUMHU
(GYHKIUSAMU pa3IuYHbIX OCTPBIX YTJIOB;

® [IPUMEHSATH [OJYYEHHBIE 3HAHUS U YMEHHUsI IPUPELICHUN
MPAKTUYECKUX 3a/1a4;

3HAKOMMTBCS C ICTOPHUEN Pa3BUTHUS T€OMETPHUU.

OxkpyxHOCTb. (184yacoB)

B3anMHoe pacniosnioxxeHue
OKPYHOCTH UTIPSIMOM.

® (QopMynUpPOBATH ONPEEICHNUS . OKPY>KHOCTH, XOPbI,

JMaMeTpa U KacaTeJIbHOM K OKPY>KHOCTH;U3y4aTh UX
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KacarenbHas u cexymas K
OKPYKHOCTH.

BnucanHble ¥ HEHTpAJIbHBIE YTJIbI,
YIOJIMEKTy KaCaTeJIbHOM U XOPIOM.
VYTibl MEXIYy XOpAaMH U
cexymumu. Teopema o
IIPOU3BEJICHUHU OTPE3KOB XOPJ,
TEOPEMBI O IPOU3BEIACHUHN OTPE3KOB
CEeKyLIUX,TeopeMa O KBaapare
KacaTeJIbHOU.

buccekrpuca u cepe1TMHHBIN
MEPHEeHIUKYIISIPKaK
r€OMETPUYECKHUE MECTA TOYEK.
OKpy>KHOCTb, BIIUCAHHAS B YTOJL.
Brnincannasu onvcannas
OKPY’KHOCTH TPEyTOJIbHHUKA.
BrnrcaHnHble 1 onMcaHHbIe
YeThIPEXYTOJIbHUKH.

CBOMCTBA, MPU3HAKU, CTPOUTH YEPTEIKU;

® (GopMyIMPOBATH U IOKA3BIBATH TEOPEMBI: O CBOMCTBE
KacaTeJbHOM, 0 MPU3HAKE KacaTeIbHOM, 00 OTpe3Kax
KacaTeJbHOM, MPOBEJEHHBIX U3 OJHOUTOYKY;

® (opMyIMPOBATH MOHATHSI IYTH OKPY>KHOCTH UTPATyCHOM
MEpBbI IyTU OKPYKHOCTH;

® (GopMyJIUPOBAThH ONPEACIICHUS IIECHTPATBHOTO U
BIIMCAHHOTO YTJIA;

pacno3HaBaTh Ha YepTEkKaX U U300paKaThbLIEHTPAIbHBIC U

BIIMCAHHBIC YTJIbI;

[TonoOHbIE TPEYTONBHUKH
(oxoH4aHwue). (6 yacoB)

CuHyC, KOCHHYC, TaHT€HC OCTpPOIO
yria IPSIMOYTOJIBHOTO
TPEYrOJbHUKA. OcHoBHOE
TPUTOHOMETPUUYECKOE  TOXIECTBO.
TpuronomeTrpuyeckue byHKIIH
yrnos 30° ,45° u 60°.

® (opMyIHPOBAThH OINIPENETICHHS TPUTOHOMETPUIECKUX
GbyHKIUI 0CTPOro yriia,mpoBEPsITh UX KOPPEKTHOCTH;

® BBIBOJAUTH TPUTOHOMETPUUYECKHE COOTHOLIEHUS B
IIPSAMOYTOJIBHOM TPEYTOJIbHUKE;

® 1CCJIEIOBATh COOTHOUIEHHUS MEXAY CTOPOHAMU B
MIPSAMOYTOJIBHBIX TPEYTOJIBHUKAX C yIJIaMH B 45° n45°;
30° u 60°;
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UCIOJIb30BaTh (POPMYJIbI IPUBEACHHSI U OCHOBHOE
TPUTOHOMETPUYECKOE TOKIAECTBO ISl HAXOKICHUS
COOTHOILIEHUM MEXAY TPUTOHOMETPUIECKUMHU
GYHKIUSMU pa3ITUYHBIX OCTPBIX YTIIOB;

IIPUMEHSITH [TI0Jy4YECHHbBIEC 3HAHUSA U YMEHUS IPUPCILIEHUN
IIPAKTUYECKUX 3a/1a4.

OxpyxHOCTb. (184yacon)

B3anmnoe pacrnionoxxenue
OKPY’KHOCTH UIIPSIMOM.
KacarenpHas u cexymas k
OKPY’KHOCTH.

Brniucannble U IEHTpalbHbBIE YTIIHI,
YIOJIMEKTy KaCaTeJIbHOM U XOPJI0M.
YTibl MEXy XOpJAaMu 1
cekymuMmu. Teopema o
IIPOU3BEICHUU OTPE3KOB XOPJ,
TEOPEMBI O ITPOU3BENCHUU OTPEZKOB
CEKYILHX,TeopemMa O KBaJpare
KacaTeJbHOM.

buccexrpuca u cepeIuHHBIN
MEePHEHIUKYISIPKAK
r€OMETPUYECKHE MECTA TOUEK.
OKpy>KHOCTb, BOMCaHHAs B YTOJI.
Brincannasm onricanHas
OKPY>KHOCTH TPEYTOJIbHUKA.

dhopMyIHpOBaTh ONIPEACICHUS . OKPY>KHOCTHU, XOPbI,
JAAMETPA U KaCaATENbHOM K OKPYKHOCTH;U3Y4aTh UX
CBOWCTBA, MPU3HAKH, CTPOUTH YEPTEKU;
dhopMyIHpPOBaTh M JOKA3BIBATh TEOPEMBI: O CBONCTBE
KacaTeIbHOM, O IPU3HAKE KacaTeIbHOM, 00 OTpe3Kax
KacaTeJIbHOM, IMTPOBEACHHBIX U3 OJJHOM TOYKHU;
(hopMyIHpPOBATh MOHSATUS AYTU OKPY>KHOCTH UTPATyCHOM
MEpPBI IyTH OKPYKHOCTH;

(hopMyIMpOBaTh OMPEACIICHUS LICHTPAIBHOTO U
BIIMCAHHOTO yIJIa;

paciio3HaBaTh Ha YCPTCIKAX U I/I306pa)KaTBL[eHTpaJIBHBI€ )41

BIIMCAHHBIC YTJIbI;
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Brnricannble 1 onMcaHHbie
YeThIPEXYTOJIbHUKH.

BekTtopsl. (16 gyacos)

[TonsTue Bexropa. JJnuHa (Moaysb)
BEKTOpa. PaBeHCTBO BEKTOPOB.
OTkJ1agpIBaHUE BEKTOPAOT JAHHOU
TOYKH. CJI0’)KEHNE U BBIYUTAHUE
BEKTOPOB. Y MHOKEHHE BEKTOpPA HA
yucio. [I[pumenenne BEKTOPOB K
pELICHUIO 3a1a4.

® (hopMyIMPOBATH ONIPENEIECHUS U UILTIOCTPUPOBATH
MOHSTHUS BEKTOPA, €ro JITTUHBI (MOIyJIs),
COHATPABJICHHBIX U MMPOTHBOIIOJI0KHO HAIIPABICHHBIX
BEKTOPOB, KOJUIMHEAPHBIX M PABHBIXBEKTOPOB, HYJIEBOTO
BEKTOpA; UCIOJIb30BaTh BEKTOPHI KaK HAIIPABICHHBIC
OTPE3KH, UCCIE0BATh TEOMETPUUYECKUI (TIEpEMEIIICHUE)
U pU3HYECKuil (CH1ia) CMBICIBIBEKTOPOB;

® 11300paXkaTh BEKTOPHI 3aIaHHON JUTMHBI, 33]JAHHOTO
HaIpaBJIeHUs, 1300paxaloT COHANpPAaBIICHHBIE,
IIPOTUBOTIOIOKHO HAIIPABJICHHBIC, KOJUTHHEAPHBIE U
paBHBIE BEKTOPBI;

® 3HATh OMNPEJICTICHUSI CyMMbI U PA3HOCTH BEKTOPOB,
YMHOKEHHSI BEKTOpa Ha YMCJIO; UCCIIEA0BATh, B TOM
YHUCJIE ¢ TOMOIIBIO ITU(POBBIX PECYPCOB,
r€OMETPUYECKUIA U (PU3NYECKUN CMBICIBI ATUX
onepanui;

® (GopMyIMPOBATH U JIOKA3BIBAThH C TOMOIIBIO BEKTOPOB
TEOPEMY O CPEIHEU JIMHUHU TPANELUH;

® pellaTh 33/1a4M Ha I0KA3aTEIbCTBO U TOCTPOEHUE,
WCIIOJIB3YSl M3YYCHHBIC YTBEPKICHUS U TIPaBuUIIa,

3HAKOMUTBCS C HCTOPUEH Pa3BUTHS TCOMETPHH

Merton koopauHar. (224aca)

Pa3noxxenue BekTopa 1O JBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

® paCKJIaJbIBaTh BEKTOP MO IBYM HEKOJUTMHEAPHBIM
BEKTOpaM;
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Koopaunatel BekTopa.
CBs3p  MEXIOy KOOpAMHATAMHU
BEKTOpPA UKOOPAUHATAMU

€ro KOHIIa U Hayaua.

[Ipocrenimmue 3am1auu B

KOOpJAMHATax. Y paBHEHUE

OKPYKHOCTH U IIpsIMO. B3aumHoe
Meron KOOPAMHAT IIpU

peLIEeHUA

® OOBSICHATH U WLTIOCTPUPOBATH MOHATHUS PSAMOYTOJIBHOM
CUCTEMbI KOOPANHAT, KOOPAUHATTOYKU, KOOPIMHATHBIX
BEKTOPOB M KOOPJIMHAT BEKTOPA;

® pellaTh 33/1a4y Ha ICUCTBUS C BEKTOPAMU B
KOOpJMHATAX;
BBIBOJIUTH U PUMEHATD MPHU PEIICHUU 3a1a4()OpPMYJIbI

KOOPAMHAT CEPEINHBI OTPE3KA, PACCTOSHUS MEKY JBYMS

TOYKAMH, JITTUHBI

[ToBTOpEHUE, 0000IICHNE U
CUCTeMaTHU3aIHs
3HaHUM.(649acoB)

[ToBTOpEHNE OCHOBHBIX MOHATUH U
METONOBKYPCOB 8 U 9 Ki1accos,
0000111eHIe 3HaHU

BBIBOJUTH YPaBHEHUE ITPSIMOM U OKPY>KHOCTH;
BBIJICJISITH ITOJIHBIM KBAIpaT JUJIs HAX0XKJICHUS LIEHTPa U
paanyca OKpY>KHOCTH 110 €€ ypaBHEHUIO;

® pemarh 337a41 Ha HaXO0KJEHUE TOYEK IepeceUeHUs
IPSIMBIX U OKPY’KHOCTEH € IOMOIIBIOMETOAA KOOPIUHAT;

® LCII0JIb30BATh CBOWMCTBA YIJIOBOro KO3 duiinenta
NPSAMOI MpY PEeIICHUH 3aa4, A1 ONpeeeHus
PaCIIOJIOKEHUS TPSMON;

® JCCIIeIOBaTh, B TOM 4YHCIE C MOMOUIbIO HUDPOBBIX
peCypcoB, Ciaydad B3aUMHOIO PACIOJOXKEHHS JIBYX
OKpY>KHOCTEM;

® pelaTh 33a4M, CBI3aHHBIE C TOCTPOEHUEMOKPYKHOCTEN
Y KacaTeJbHbIX K HUM;

® [IPUMEHSATH KOOPJUHATHI IIPU PEIIEHUU T€OMETPUUYECKUX
Y IIPAKTUYECKUX 3a4a4, AJIs1 IOCTPOCHHUS
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MaTeMaTHYECKHUX MOJICIeH peatbHbIX3a1a4 («MEeTO
KOOPJIUHATY);
® T10JIb30BATHCS JUISI IOCTPOSHUS U MCCIICTOBAaHUIMA
IU(POBBIMU peCypcamu;
3HAKOMUTBCS C HICTOPUEH Pa3BUTHS TCOMETPHH.

TemaTuyeckoe IuIaHupoBaHue MO yueOHOMY Kypcy «I'eomeTpusi»

10 xacc (2 yaca B Heaen10, Bcero 684acos)

HazBanmue pa3jaesa (TeMbl)
Kypca (4McJI0 YacoB)

OcHoBHOE coepkanune

OcHoBHBIE BU/IBI 1€ATEJILHOCTH 00y4AKOIIUXCSI

COOTHOIIIEHUS MEXKTY
CropoHamu U yriiamu
TpeyroibHuKa. CKalisipHOE
MIPOU3BEICHUE
BEKTOpOB.(244aca)

OnpeneneHne TPUroHOMETPUUECKHUX
¢yrkumii yrmos or 0° go  180°,
KocuHycC 1 cuHyC npsMOro 1 TyIoro
yria. Teopema KOCHHYCOB.
(O6o6mEnHas )TeopemMa  CHHYCOB(C
paauycom ONMCAHHOU
okpyxkHocTH). Haxoxxnenue nauH
CTOpPOH u BEJIMYUH yTJIOB
TPEyTroJbHUKOB. DopMmylia miIomaan
TPEYTOJbHUKA Yepe3 ABE CTOPOHBI U
yroil Mexay Humu. Dopwmyia
IJIOIIAIM YETHIPEXYTOJIbHUKA 4Yepe3
€ro IMaroHajav U yrojl MeX1y HAMHU.
[IpaxTrueckoe [IPUMEHEHUE

® (hopMyupoBaTh OrnpeeIeHUs TPUTOHOMETPHUUECKUX

(GYHKIUN TYyObIX U MPSMBIX YTJIOB;

® BBLIBOJUTH TEOPEMY KOCHHYCOB M TEOPEMY CUHYCOB(C

pagnycoM OMMMCAaHHON OKPY>KHOCTH);

® peEIIaTh TPEYTOJIbHUKH;

® pelIaTh NPaKTUYECKUE 3a/1a4H, CBOJSIINECS K
HaXO0KJICHHUIO

PAa3JIUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA;

® ICII0JIb30BaTh CKAISIPHOE MTPOU3BEACHUE BEKTOPOB,
BBIBOJUTH

€ro OCHOBHBIEC CBOMCTBA;

® Briuncisato CYMMY, pa3HOCTb U CKAJIAPHOC ITPOU3BCACHUC

BCKTOPOB B KOOpJAHWHATAX;

® [[puMeHATh CKaNsIpHOE MPOU3BEACHUE [T HAXOKIACHUS
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JIOKa3aHHBIX TEOPEM.

CkansipHoe MIPOU3BEACHUE
BEKTOPOB, ero MIPUMEHCHUE
HAXOXJCHUS JUIMH W YIJIOB.
Pemenne 3amadu ¢ IIOMOIIBIO
BEKTOpOB. [IpriMeHEeHuE BEKTOPOB
JUIA pPElICHUs 3a7a4y KUHEMATUKU U

IUIUH U YIJIOB;
® [IprMeHATH BEKTOPHI IS pELIeHU 3a1a4 KUHEMATUKU U
MEXaHUKH.

3HaKOMUTBCS C HCTOPHUEN pa3BUTHUSI TEOMETPHUHU.

MEXaHUKH.
[IpaBuibHbIE [IpaBunbHBIC MHOTOYTOJIbHUKH, | ® DOPMYITUPOBATH ONPEICICHHUE MTPABMUIBHBIX
MHOT'OYTOJIbHUK. [[TnHa BBIYMCIICHUENX AJIEMEHTOB. MHOT'OYTOJILHUKOB,

OKPYHOCTH U IUIOIIA/Ib

OKpy»XHOCTb, OIIMCaHHAs OKOJO

HaXOI[I/ITB HUX 3JICMCHTBEI,

Kpyra. PaBUIBHOTO MHOT'OYTOJIbHUKA. | ® M0JIb30BAThCS IOHATUEM JUINHBI OKPY>KHOCTH, BBEIEHHBIM
(204acoB) OKpy»XHOCTb, BIMCaHHAs B c
IIPaBUJIbHBIM MHOTOYTOJIbHUK. MOMOILBIO IPABUIIBHBIX MHOTOYTOJIbHUKOB, OITPEAEIIATh
[Toctpoenue MPABWIbHBIX | YUCIIOT, JIIMHY JyTU U PaIMaHHYIO MEpY YIJIa;
MHOIOYrojJbHUKOB. Yucino n u | e Pemars 3a1auu Ha MOCTPOSHHUE TPABUIIBHBIX
JUTMHA OKPY>KHOCTH. Jnuna MHOT'OYTOJIbHUKOB,
OKPYXXKHOCTM M IYTM OKPY’KHOCTH. | B TOM YHUCJIE€ C TOMOUIBIO HU(POBBIX PECYPCOB;
[Inomane kpyra u ero 31eMeHTOB | ® OmnpenensaTh IUIOMAb KPyra;
(cexTopa M CEerMeHTa). ® BriBouTh opMyibl (B IpagyCHOM U paiMaHHON Mepe)
Boruncnenne — miomaaed  ¢uryp, JUISL IJTAH YT, TUIONIA/Ie CEKTOPOB U CETMEHTOB;
BKJIFOYAKOIIUX 3JIEMEHTHI KpyTa. ® BbaucisaTh miionaan Guryp, BKIOYAIOIINX JIEMEHT
OKPY>XHOCTH (Kpyra);
HAXOJUTh IUIOLIAM B 33/1a4axX peaabHOU XKU3HU;
JIBroxeHus [ToHsiTEe O ABMXKEHUM IUIOCKOCTH . | ® Pa3bupare  mpumepbl, WUIIOCTPUPYIOLIUME  MOHATHUSA
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MJI0CKOCTH.(89acoB)

[TapannenbHbIN EPEHOC, TOBOPOT U
cumMmeTpusi. Ocu W UEHTPHI
CUMMETPUH.
[Ipocrenimme TpuMEHEHUs TBUKEHUAN
B PELICHUH 3a/a4.

JIBUKEHHUS, [IEHTPOM CUMMETPUH;
® (hopMyupoBaTh ONPEACIICHHS TTapauIeIbHOTO TIepeHoca,
MIOBOPOTa U OCEBOM CHUMMETPHUH; BBIBOJUTH X CBOMCTBA,
HAXOAWUTh HEMOABUKHBIC TOUKH;
HaXOJIUTh IICHTPBI U OCH CUMMETPHUN MTPOCTEHIITUX PUTYD;
® [IPUMEHSITh NapaJlyIeIbHbINA IEPEHOC U CUMMETPHUIO TIPU
pelIeHUH reOMeTPUUYECKUX 3a1ad (pa30oupaTh IpUMEpHI);
® IICTI0JIb30BATh I MOCTPOECHUS U HCCIIeIOBaHUS
U(pPOBBIE pECypPChl

[ToBTOpEHME,
0000I11IeHHE,

cUCTEMATHU3aNNs 3HAHWUH.

(164acoB)

[ToBTOpEHNE OCHOBHBIX TIOHATHN U
METOJIOB  KypcoB7—9  KJIaccoB,
0000IIIEHHE ©W  CHCTEMAaTU3ALMs

3HaAHUM. [Ipocrenmme

reoMeTpuueckre  QUrypbl U UX
CBOMCTBA. N3mepenue
FEOMETPUUYECKUX BEJINYMH.
TpeyroabHUKH. [TapannensHbie

U TEPHEHIUKYJSPHBIC MPSIMbIC.
OKpyKHOCTb 151 KpYT.
['eomeTpruueckre MOCTPOCHUS. Y TIIbI
B OKpPYXXHOCTH. BrnucanHele u
OMHMCaHHBIC OKPY>KHOCTH
MHOTOYToJIbHUKOB.  [IpsimMas  u
OKPY>KHOCTb. YeThIPEXYTOJIBbHUKH.

e OnepupoBarh NOHATUAMU: PUTYpa, TOUKA, IpsiMasi, yroJl,
MHOTOYTOJIbHUK, PpaBHOOEAPEHHBIH UM PaBHOCTOPOHHUM
TPEYrOJbHUKH, TPSMOYTOJIBHBIM TPEYroJIbHUK, MEINaHa,
OuCceKkTpuca M BBICOTA TPEYTOJIbHUKA, IMapajiesiorpamm,
pomo,

OpsIMOYTOJIbHUK,  KBaApaT, Tpameuus; OKPY>KHOCTb,
KacarelibHas, paBeHCTBO W  mojobue  Quryp,
TPEYTOJIbHUKOB; NAapaJJIEIbHOCTD U

NEPIEHIUKYISIPHOCTh TPSAMBIX, Yrojl MEXIy MpsIMbIMU,
CUMMETpUS

OTHOCUTEJIbHO TOYKM M TPSIMOW; JJIMHA, pPacCTOSHUE,
BEJIMYMHA

yTi1a, IIoIIa/lb, IEPUMETP;

® JICTIOJIb30BaTh (POPMYJIBL: IEPUMETPA TUIOIIATU

MHOTOYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH M IUIOIIAAU KpyTa,
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Bnucannsie 141 OITMCAaHHBIC
YCTBIPCXYI'OJIbHHUKMH.

[Tudaropa u

Teopema
Havasna
TpuroHoMerpuu. Pemenue o06mmx
TPEYTrOJbHUKOB.
[IpaBusibHBIE

[IpeobpazoBanus
JBwxkenus. IlomoOwue.
I[Inmomans. BrluncieHue 1omaaei.

buryp
KOOPJAMHATHI Ha

MHOTOYTOJIbHUKHU.

IJIOCKOCTH.
Cummerpusi.
[Tnomann MOA00HBIX
JlexapToBbI
IJIOCKOCTU. BEKTOPHI HA MIIOCKOCTH.

00BbEMa MPSIMOYTOIBHOTO MapaJlJIeNeIUIEa;

® OIIEPUPOBATh MOHATUAMU: NIPAMOYIOJIbHAS CUCTEMA
KOOpJMHAT, BEKTOP; WCIIOIb30BAaThb OTH IOHATUA JUIA
IIPEACTABIICHUS JAHHBIX U PELICHU 3a7a4, B TOM YHCIIE U3
OPYruX y4eOHBIX MPEAMETOB;

e Pemars 3a1aun Ha MOBTOPEHNE OCHOBHBIX ITOHATHM,
WJUTFOCTPALIMIO CBA3EH MEXAY Pa3IMYHBIMU YaCTSAMHU KypcCa;
e BriOupars MeTOA U1 pelIeHUs 3a/1a4H;

peuiaTtsh 3aga41 U3 HOBCGI[H@BHOfI KHU3HU.

TemaTnueckoe nuIaHUPoOBaHMe MO MpeAMeTYy: «BeposiTHOCTB U CTATHCTHKA» 8 Kjace

Ha3zBanmue pa3jaesa (TemMbl)
Kypca (4McJI0 YaCoB)

OcHoBHOe coepkaHmne

OcHoBHBIE BU/IbI 1€ATEJILHOCTH 00y4AKOIIUXCS

IIpencraBnenue
JaHHbIX.(74.)

[IpencraBneHre JaHHBIX B BHJE
TaOJIHLI,
auarpamm,rpadukoB.3amoTHeHUETao
JIMIL, YTEeHUEUTIOCTPOCHUEArpaMM(C
TOJIOMKOBBIX(CTOJIOUYATHIX )U
rpaduxoB

N3Bieuenue

KpyroBsix).Utenue
peajbHBIX IPOIIECCOB.
uH(OpMAIUU U3 TUarpaMM U TaOJIHII,

e OcBauBaTh CIIOCOOBI IPECTABICHUS CTATUCTHUECKUX
JAHHBIX M YHUCJIOBBIX MAacCHUBOB C IOMOIIbIO TAaOJHI] U
JIUarpamMM C UCIIOJb30BAaHUEM AKTYyaJbHbIX M BaXHBIX
JTaHHBIX(AeMOoTrpaduuecKuelaHHbIe, IPOU3BOICTBOIPOMBIIILT
€HHOMHCEThCKOX039iCTBEHHONIPOAYKIIMH,00111ECTBEHHbIEU
PUPOIHBICSIBICHHUS );

paboTel ¢  TAOMMYHBIMA U

® I13yuatp METOJIbI

rpadpu4ecKuMu
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UCIIOJIb30BAaHWE W MHTEpIpeTalus | IPEACTABICHUSIMU  JIaHHBIX B XOJE€  IPAKTUYECKUX
JTAHHBIX. pabot(cocTaBieHre TaOJIUI] M MOCTPOEHUE JHarpamm
[TpakTrueckas pabota « TaOmuIbD». OTrPaHUYEHHO).
[IpakTuueckass  pabota
«/InarpammeD».

OnucarenpHas OnucarenbHas CTaTUCTHKA! e (OcBauBaTh MOHATHS: YUCIOBOM HAOOp, Mepa

cTaTucTuka.(84.)

cpenHee apupMeTHYecKoe, MeIuaHa,
pa3max, HanOoJbIlIee U HAUMEHBIIIEEe
3Ha4YeHMsI HA0Opa YMCIOBBIX JAHHBIX.
[Ipumepsl CiydyaitHON U3MEHUYUBOCTH.
[IpakTueckas pabota

«CpenHue3HaYEeHUD.

LlenTpanbHON TEHACHIIMHU (MEpALEHTPa), B TOM YHCIIE

cpeaHee apuMeTHIECKOS, MEIMaHa;

® OIMCHIBATh CTATHCTUUCCKHUE JTAHHBIC C TTIOMOIIBIO

Cpennero apupMeTUuecKoro ¥ MeIMaHbl; peniaTh 3a/1auu;

® 13y4yaTh CBOMCTBA CPETHUX B XOJI€ MPAKTHUECKUX pabOT

® OCBaMBaTh IIOHATHS: HANOOJIBIIICE U HAUMCHBIIICE

3HaYEHMS YUCIIOBOIO MAacCUBa, pa3Max;

e PaboTarh C HE3HAKOMBIMU CJIOBAMU U TEPMHUHAMHU,

[Tonydats AOMOJHUTENBHBIC CBEICHUS 00 OKpPYKArOIIEeM

MUpE;

e lIHTepnpeTupoBaTh MOJyYEHHBIE B XOJI€ PELICHUS 3a]]a4l

JAaHHEIE;

e [IpuMeHATH TIOMyYEHHBIC 3HAHWUSA JUIS OIHUCAHUSA M
aHajm3a

OOBEKTOB U SBJICHUIN OKPYIKAIOIIEro MUPAa;

e Pemath 3a71a4u Ha BEIOOP CITOc00a ONMMCaHUs JaHHBIX B

COOTBECTCTBUHU C HpHpOJIOﬁ JAaHHBIX U IOEIISIMU UCCIICAOBAaHUA.

BeposatHocte W wacrorta

CIy4ailHOTO coObITHSL.(44.)

I'pad pebpo. Crenenb

BepirHbl. Yncno pédep u cymmapHas

,BEpIIINHA,

e OcBauBaTh NOHATHUSA: CIIyYaHBIM ONBIT U CITy4aliHOE

CO6BITI/IC, MaJIOBECPOATHOC M IIPAKTHUYCCKHN JOCTOBCPHOC
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cTerneHb BepmnH. l[IpeacraBieHue o
rpada.  llenmuummKIbL.
rpadpax. OOxom rpada
(OinepoBmyTh). IlpencraBienue 00
opueHTupoBaHHOM Tpade. Pemenue

CBSA3HOCTH
I[Ilytu B

3a/1a4 C MOMOIIBIO TpadoB.

COOBITHE;

® 3yyaTh COOBITUH B
IPUPOJIC

N oOmecTBe Ha BaKHBIX NpHUMEpax (aBapuu, HECUYACTHBIC

CIy4yau, 3allluTa TEePCOHAIBHOM HWHGOpPMAIMH, Iiepeaada

JTAHHBIX );

3HAYNMOCTD MaJIOBEPOATHBIX

® 13y4yaTh POJIb KIACCUYECKUX BEPOSITHOCTHBIX MOJIENEN

(MOHeTa, urpaibHas KOCTb)B TEOPUH BEPOSITHOCTEH;

® HaOI0/IaTh U U3y4aTh YaCTOTY COOBITHI B MTPOCTHIX
AKCIIEPUMEHTAX B X0JI€ TPAKTUYECKON pabOTHI.

O06006meHue,
KOHTPOJIb.(54.)

[IpencraBienue JTAHHEBIX.
OmmcartenpHas
CTaTUCTHUKA. BepositHOCTB

CJIy4aiiHOTO COOBITHS

e [IoBTOPSATH M3yUYCHHOE U BEICTPAWBATH CUCTEMY
3HAHMI;
e Pemrarh 3a1aun Ha NPEJICTABICHUE M ONTUCAHUE TAHHBIX C
MTOMOIIBIO U3YUYEHHBIX XapaKTePUCTHK;
® 00CYXKJaTh IPUMEPHI CIIyYatHBIX COOBITHH,
MaJIOBEPOSTHBIX U MPAKTHYECKH JOCTOBEPHBIX CITyYalHBIX
COOBITH ,MX POJIHM B PUPO/JIC U )KU3HU YEIOBEKa.

TemaTH4ueckoe IVIAHUPOBAHUE 110 IPEAMETY «BGpOHTHOCTL H CTAaTHCTHKA» 9 Kjacc

Ha3zBanmue pa3jaesia (TemMbl)
Kypca (4HMcJI0 4aCcoB)

OcHoBHOe coepkanue

OcHoBHBIE BU/IBI 1€ATEJILHOCTH 00y4AKOIIUXCS

[ToBTOpeHue kypca 8 kinacca.
(44.)

HpCI[CTaBJIeHI/Ie JaHHBIX B

BUje TaOmMIL, auarpamm,

® IIOBTOPATH U3YUCHHOC U BBICTpanBaTh CUCTEMY 3H3HHI>1;
® pCHIaTh 3ama4Yd Ha NPCACTABIICHUC W OIIMCAHHUEC JAaHHBIX
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rpaduKoB.

C IOMOILBIO N3YYEHHBIX XapAKTEPUCTHK;
® peliarth 3aJadyd Ha NPEACTaBICHUE TPYyNIIUPOBAHHBIX
JAHHBIX U OMHMCAHUE CITyYailHON N3MEHYUBOCTH;
pelmaTh 3a1a4M Ha ONPEIEICHUE YaCTOThI CIIyYalHbIX
COOBITUH, MPUBOJUTH IPUMEPHI CITyHYaTHBIX COOBITHIH,
MaJIOBEPOSATHBIX U MPAKTUYECKHU IOCTOBEPHBIX CITyYalHbIX
COOBITHH, UX POJIH B PUPOJIE U )KU3HUUETIOBEKA.

OnucarenbHasICTaTUCTHKA.
PaccenBanue nanubix. (4 4.)

N3mepenue paccenBaHusl JaHHBIX.
Jucnepcus u CTaHJapTHOE
OTKJIOHEHHWE  YHUCJIOBBIX  HaOOpPOB.
Juarpamma paccenBaHUs.

® OCBavMBaTh IMIOHATHA: JUCIEPCHUS W  CTAHAAPTHOE
OTKJIOHEHUE, HCIOJIb30BaTh 3TH XapPaKTEPUCTHUKU I
OIMCAHUS PACCEUBAHUS TAHHBIX;

® BLIIBUTATh THUIOTE3bl 00 OTCYTCTBUM WM HAJIWYUHU
CBSI3M 110 AUarpaMMaM pacCeuBaHus,
paccMaTpuBaTh MIPUMEPHI JTUATPAMM PACCEUBAHUSL.

Mmuoskectsa. (4 4.)

MHO0KecCTBO, AJIEMEHT
MHO>KECTBa,
noaMHoXxkectBo.  Onepanuu  Haj
MHO>KECTBAMH: 00BbeIMHEHNE,
nepecedeHue, gonojaHeHue. ConcTna
omeparyii HaJl MHOKECTBAMH:
MepEeMECTUTEIBHOE,
coueTaTesIbHOE,
pacrnpeieTuTeNbHOE,
BKJIFOUCHUS.

OCBaMBAaTh MOHATHS: MHOKECTBO, PJICMCHT MHOXKECTBA,
ITIOJIMHOKECTBO;

® BLINOJIHATH orepaluu HaJl MHO>KECTBAMH:
o0beIMHEHUE, TIepeceUeHre, TOTIOJIHCHHUE;,

® ICIIOJIB30BaTh CBOICTBA: MepEeMECTUTEIBHOE,
coyeTaTesIbHOE, pacipeeuTeIbHOE, BKIIOUCHUS,

® 1ICI0JIb30BaTh IpaduyecKoe MPeCTABICHIUE MHOXKECTB.

BeposTtHOCTE  CiydaiiHOrO
coObitHs. (6 4.)

DneMeHTapHble COOBITUSI CITy4YallHOTO
OIIBITA. Cayyaiinble COOBITHSL.

® (OCBAaMBaTH ITOHATHA. OJICMCHTAPHOC CO6BITI/IC,
cnyqaﬁﬂoe COOBITHE KaK COBOKYITHOCTBH
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BepostHocTH COOBITHH.
OnbITeI c PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITHSIMH.

Crayuaitapiii  BeIOOp. CBsI3b  MEXKIY

MaJIOBEPOSATHBIMH M TPAKTHYCCKH
JIOCTOBEPHBIMHU COOBITHSMHU B
npupoge, OOIIecTBE W HayKe.

[Ipaktuueckass pabora «OmNbITE €

PaBHOBO3MOKHBIMH 3JICMCHTAPHBIMHA

0JIaroNpUsTCTBYIOIIUX AJIEMEHTAaPHBIX COOBITHH,
PaBHOBO3MOYKHBIE AJIEMEHTAPHbBIE COOBITHUS;

peliaTth 3aJa4M Ha BBIUMCICHUE BEPOSTHOCTEN COOBITUI
[0 BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITHI CITy4aitHOTO
OIIBITA;

pelaTh 337a4u Ha BBIUMCIEHUE BEPOSTHOCTEN COOBITUI
B ONBITAX C PAaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMHU
COOBITUAMH, B TOM YHCJIE C IIOMOILIbIO KOMITBIOTEPA;

IMPpOBOAHUTL WM H3Yy4dYaTb OIIBITBI C PABHOBO3MOXHBLIMU

COOBITHUSIMIY. AJIEMEHTAPHBIMU  COOBITUSIMH  (C  HCIOJIb30BaHUEM
MOHET, UTPAJIbHBIX KOCTEH, IPYruX MoJeNel) B XO0je
MPAKTUYECKON PabOTHI.
Beenenue B Hepeso. OCBaMBaTh MOHATHS: JEpeBO Kak rpad 0Oe3 IHKIiIa,
TEOPUIO rpados.(4 4.) CBoiiCTBa IEPEBBHEB: BHCsIYasl BEpUIMHA (JIUCT), BETBb IEPEBA, MyTh B JEPEBE,

€MHCTBEHHOCTh Iy TH,
CyIIECTBOBAHHE BHUCSYEH BEPIIVHBI,
CBA3b MEXIYy YHCIOM BEpPIIMH U
yucioMm péodep. [IpaBuio yMHOXKEHHUS.

Pemenne 3ama4 ¢ momorpio rpados.

JMaMEeTp JIEPEBA;
M3y4aTh CBOWCTBA JE€peBa. CYILIECTBOBAHUE BUCAYECH
BEpIIMHBI, E€IUHCTBEHHOCTh MYTH MEXAy JABYyMS
BEPIIMHAMM, CBSI3b MEXKIY YKCIOM BEPIIMH U YUCIIOM
p&oep;

pemaTh 3aJaud Ha TMOUCK W TIepeUyUCiIeHUuE MyTed B
JiepeBe, OINpEeNieHHe Yuciia BEpUIMH Wik pédep B
nepeBe, 00X0; OMHAPHOTO JIepeBa, B TOM YHUCIIE C

IPUMEHEHUEM NPABUIIA YMHOXKEHUS.

Cryyaiinbie coObITHSL. (8 4.)

[TpoTHBOMIONIOKHBIE  COOBITHS.

Huarpamma Ditnepa. O0benuHEHNE

COOBITUSI, OTIEpallui HaJ COOBITHSMHU, OOBEIUHEHHE U
nepeceueHre coObITUM, Auarpamma Junepa (Ditnepa—
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U TIepeceueHrue COOBITUH.
HecomectHbie coObiTus. Dopmyina
CJI0KEHHUS BEPOSITHOCTEM. Y CJIOBHAS
BEPOSITHOCTH. [ [paBuio yMHOKEHMUSI.
HesaBucumebie coObITHS.
[IpencraBieHne SKCIIEPUMEHTA B
BUJIE iepeBa. Pelienue 3a1ay Ha
HaXO0XJCHHUE BEPOATHOCTEH C
IIOMOIIBIO JIepeBa CIIy4anHOro
AKCIIEpUMEHTA, IUarpaMm Jiepa.

Benna), coBMecTHbIE U HECOBMECTHBIE COOBITHS;
U3y4yaThb TEOPEMBI O BEPOATHOCTU OOBEIUHEHUS [BYX
coOBITHM (POPMYJIBI CIIOKEHUS BEPOSTHOCTEH);

pemiath 3aJadyd, B TOM YHUCJIE TEKCTOBBIE 3aJayd Ha
OIIPENICIICHHE BEPOSITHOCTEN o0BeTMHEHNS u
HepecevyeHrs] COOBITUN C MOMOIIBIO YHCIIOBOM MPSMOM,
nuarpamm Ditepa, popMyIIbl CII0KEHUS BEPOATHOCTEM;
OCBaMBaTh MOHATHSL: MIPaBUIIO YMHOKEHHS
BEPOSITHOCTEW, YCIIOBHAs BEPOSTHOCTb, HE3aBUCHUMBIE
COOBITHS IEPEBO CIIyYaiHOTO OIBITA;

u3yyaTb  CBOICTBa

COOBITHIA;

(ompeneneHus)  HE3aBHCHUMBIX
pemath 3aJauyd Ha ONPEACICHHUE M HCIOJb30BaHUE
HE3aBHCHUMBIX COOBITHI;

pemaTth 3a7a4d Ha MOUCK BEPOSITHOCTEH, B TOM UMCIIC
YCJIOBHBIX, C MCIIOJIb30BAHUEM JIEpPEBA CIIy4allHOTO
OIIBITA.

O060061eHue, KOHTPOIIb. (4

4.)

[IpencraBnenue

OmnucarenpHast cratuctuka. [ 'paderl.

BeposiTHOCTBCITy4aliHOTO COOBITHSI.

JaHHBIX.

IIOBTOPSATH U3yYEHHOE U BBICTPAUBATh CUCTEMY 3HAHUMU;

pemaTh 3aJa4i Ha MPEICTABICHUE U ONHCAHUE JAHHBIX
C IOMOIIBIO U3YYEHHBIX XapaKTEPUCTHK;

pelaTth 3a/1a4u ¢ IpUMEHEHHEM rpadoB

pemlaTh  3aJa4d  HA  HAxXOXKJICHUE  BEPOATHOCTH
CIIy4allHOTO COOBITHS 1O BEPOSTHOCTSM 3JIEMEHTAPHBIX
COOBITHH, B TOM YHCJIE€ B ONBITaX C PABHOBO3MOXHBIMU

9JIEMCHTApPHbBIMU COOBITHSIMH.
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TemaTn4yeckoe INIAHUPOBAHMUE 110 MATEMATHUKE

KomnuecTBo gacoB: Bcero 170 yacoB; B Hezeno 5 yacos

5 knacce
Ne Tema ypoka KoJu-Bo Hara mo niiany | [Jdara gak-an [Mpumeuyanue
4acoB
1 BBoaHblil ypok 1 01.09.2023
[ToBTOpEHME TAOIUIIBI YMHOKEHUS
2 [Ipumepsbl Ha BBIUMCICHHUS 1 04.09
§1. HarypaabHble ynciaa B IKaabl (21 4.)
3 [IpencraBnenue 4ncioBoil MH(pOpMaUK B 1 05.09
TadIMIax
4 Pemenne TeKCTOBBIX 33124 1 06.09
3) Peuienrie npuMepoB U 3a1a4 1 07.09
6 Hudpe! 1 yucna 1 08.09
7 UTeHrne MHOTO3HAYHBIX YUCEN 1 11.09
8 3aruce 4rcia B 1€CATUYHON CUCTEME 1 12.09
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9 JlecTBHS ¢ MHOTO3HAYHBIMHU YHCIAMHU 13.09
10 OTpe30K U ero JjIruHa 14.09
11 Jlomanas. MHOTOYTOJIBHUK 15.09
12 [TmockocTh, ipsiMas 18.09
13 Jlyu, yron 19.09
14 Pemrenne 3agau 20.09
15 [IIxanbl ¥ KOOPAUHATHBIN JIy4 21.09
16 Perrenne TeKCTOBBIX 3a1a4 22.09
17 CpaBHeHHE HATYPaATbHBIX YHCENT 25.09
18 CpaBHeHUE HATypaJIbHbBIX, UCIIOJIb3YSI 26.09

KOOpPJIUHATHBIN JIy4

19 Pemrenne 3agau 27.07

20 [IpencraBnenne 4rcioBoil nHGOpPMAIUH B 28.09
CTOJIOUATBHIX TUarpaMmax

21 PaznuyHbie cr1ocoObl 3aNTMCH YUCEN 29.09

22 Pemenue 3agau. [lonroroBka Kk KOHTPOJIBHOMN 02.10

pabote
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23

Kounrpoabnas padora Nel o reme
«HaTtypajibHble YMCJIa U IIKAJIBD)

03.10

§2. Cnoxxenne ¥ BBIYUTAHHE HATYPAJIbHBIX ynces(134.)

24 JlecTBHE CIIOKEHUS 1 04.10
25 CBoiicTBa CIOKEHUA 1 05.10
26 Peuienne npuMepoB 1 3a1a4 1 06.10
27 JleiicTBHE BEIYMTAHUSA 1 09.10
28 CBoiicTBa BEIYUTAHUS 1 10.10
29 Peuienrie npuMepoB 1 3a1a4u 1 1111
30 UucnoBbie 1 OyKBEHHBIE BBIPAKCHHUS 1 12.10
31 3anuch YKCIOBOTO BHIPAXKEHUS TTPU 1 13.10

pelieHuu 3a1a4
32 3anuch CBOMCTB CII0KEHUS U BEIUUTAHUS 1 16.10

C TIOMOIIBIO OYKB
33 VYpaBHEeHUE, ONIPECIICHHE 1 17 .10
34 Peuiennie ypaBHeHU! 1 18.10
35 Peuienue 3aa4 ¢ HOMOIIbIO YPaBHEHUH. 1 19.10

[ToaroToBKa K KOHTPOJIBHOU paboTe
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36

Kounrpoabnas padora Ne2 o reme 1 20.10
«CJ10:keHHe ¥ BBIYUTaAHHe
HATYPAJIbHBIX YHCEJ»

§3. YMHoOKeHMe U 1eIeHHe HATYPAJbHBIX Yucea(244.)

37 JlelicTBUE yMHOXEHUE 1 23.10
38 CBoiicTBa YMHOKEHUS 1 24.10
39 Pemenne TeKCTOBBIX 33124 1 25.10
40 JleiicTBUE neeHne 1 26.10
41 CBoiicTBa neneHUs 1 27.10
42 Peliennie TeKCTOBBIX 3a/1a4 1 06.11
43 JlenmeHune ¢ 0CTaTKOM 1 07.11
44 Peliennie TeKCTOBBIX 3a/1a4 1 08.11
45 VYpouieHue BbIpaKeHU 1 10.11
46 PacnipenenurensHOE CBOMCTBO 1 13.11
YMHOXKCHHUSI U JISTICHUS
47 Pemrenne TekcTOBBIX 3aau 1 14.11
48 Pemenre npumepos u 3a1a4 1 15.11
49 [Topsinok nelcTBUI B BBIYMCIIEHUSAX 1 16.11
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50 Pemenne TeKCTOBBIX 3a1a4 1 17.11
51 Pemienne nmpumepoB u 3a1a4 1 20.11
52 [IpoBepounas paboTa 1 23.10
53 CreneHp ¢ HaTypaJIbHBIM [TOKA3aTeIEM 1 24.10
54 Peniennie nmpumepoB U 3a1a4u 1 25.10
55 JlenuTenu u KpaTHbIC 1 26.10
56 Peuienne npuMepoB 1 3a1a4 1 27.10
57 [Ipu3HaKy JETMMOCTH 1 06.11
58 Pemenune npumepos u 3amaq 1 07.11
59 OO6o0maronuii ypok I1mo Teme 1 08.11

"YMHOKEHHUE U ACIECHUE YUCENT .

[ToaroroBka K KOHTPOJbHOU paboTe
60 KonTtpoabhas pabora Ne3 o teme 1 10.11

""YMHoOKXeHHe U 1e1eHne

HATYpPaAJIbHBIX Yucea"

§4. ILlnomaau u 00bembl (144.)

61 DopMy bl 1 04.12
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62 Hcnonb3zoBanue GopMy1 Ipy pelieHun 05.12
3a1a4
63 [Tnomans 06.12
64 dopMmyta IoMAaN MPSIMOYTOIFHIKA 07.12
65 EnuHuIe namMepeHus mionaaei 08.12
66 Perrenue TeKCTOBBIX 3a1a4 11.12
67 [IpsAMOYTOJIbHBIN TAPAILIEIICTIUIIE 12.12
68 Ky06 13.12
69 Pemrenue 3amau 14.12
70 OOBEMBI. 15.12
71 O0BEM NPSIMOYTOJILHOTO 18.12
napajuiesienunena
72 O06BEM KyOa 19.12
73 Oo6o6maromuit ypok mo teme "[lnomann 20.12
1 00béMbI". TloaroToBKa K KOHTPOJIBLHOM
pabote
74 Konrpoabnasi padora Ne4 o reme 21.12

"Ilnomann 1 00LEMBI"
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§5. O0bIkHOBEeHHBIE 1pooH (45 4.)

75 OKpyX HOCTb, KpyT 1 22.12
76 [ap, numusap 1 25.12
77 Permrenne 3agau 1 26.12
78 Jlomu u apobu 1 27.12
79 N3obpaxkenue apoOeii Ha KOOPAUHATHOM 1 28.12
Jayde

80 OOBIKHOBEHHBIC IPOOH 1 29.12
81 Penienune TekcTOBBIX 3a1a4 1 08.01.2024
82 Permenne npumepoB u 3a1a4 1 09.01
83 CpaBHeHue apobeit 1 10.01
84 Pernrenne TeKCTOBBIX 3a1a4 1 11.01
85 Perienne npuMepoB 1 3a1a4u 1 12.01
86 [IpaBunbHBIC U HETIPABWIIBHBIC APOOU 1 15.01
87 Pelienrie TEKCTOBBIX 3a/1a4 1 16.01
88 Brerautanue npo6eit ¢ 0JuHAKOBBIMU 1 17.01

3HaAMCHATCIIsIMHA
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89 Crnoxenue ApooOeit ¢ 0oAMHAKOBBIMU 18.01
3HAMEHATEIISIMU

90 Pemenne npumepos 19.01

91 Penienune TekcTOBBIX 3a/1a4 22.01

92 Pemenue ypaBHenuii ¢ 1po0sMu 23.01

93 Jlenenuie HaTypaJIbHBIX YUCEN U APOOU 24.01

94 CBOIICTBO JICJIEHUS] CYMMBbI Ha YHCIIO 25.01

95 Pemenume TekcTOBBIX 3a1a4 26.01

96 Pemenue npumepos u 3aay. 29.01
[ToaroroBka K KOHTPOJbHOU paboTe

97 Konrpoabnasi pabora NeS no reme 30.01
«O0BbIKHOBEHHBIE IPOON»

98 CMenIaHHbIE YUCTa 31.01

99 Briaenenue uenou 4actu us3 01.02
HEeTMPaBWIHLHOUN ApoOu

100 [IpencraBneHre CMEMIAHHOTO YKCIIa B 02.02
BUJIC HENPABUJILHON ApoOHU

101 CrnoxxeHre CMEeIlIaHHbIX YHCell 05.02
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102 Brruutanue cMenIaHHBIX YUCEN 06.02
103 Perrenne TeKCTOBBIX 3a1a4 07.02
104 Pemienne nmpumepoB u 3a1a4 08.02
105 Pemienne ypaBueHnuit 09.02
106 OcHOBHOE CBOWCTBO IpOOH 12.02
107 Pemenue TekCTOBEIX 3a1a4 13.02
108 Pemienune npumepoB u 3a1a4u 14.02
109 CoxkparieHue 1pooeit 15.02
110 Hecokpatumsbie 1pobu 16.02
111 Permenne npumepoB 1 3a1a4 19.02
112 [IpuBenenue npobeit k 001IIEMY 20.02
3HaMEHATEeII0
113 Pemenre npumepos u 3a1a4 21.02
114 Pelienrie TEKCTOBBIX 3a/1a4 22.02
115 CpaBHeHHE ApoOCH ¢ pa3HBIMU 26.02
3HaMEHATEISIMH
116 Crnoxenue ApoOeil ¢ pa3HbIMU 27.02
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3HaAaMCHATCIIsIMHA

117 Brrauranue npobeii ¢ pasHpIMU 1 28.02
3HaMEHATEeJSIMU
118 Pemenue npumepos u 3a1a4 1 29.02
119 Penrenne tekcToBhIxX 3a1au. [loaroroska 1 01.03
K KOHTPOJIbHOU paboTe
120 KonrpoabHast pabora Ne6 no reme 1 04.03
"CMewmanublie yucaa. OcHoOBHOe
CBOMCTBO ApoOn"
§6. lecssiTuunbie apoou. C/i0:keHHE M BbIMUTAHUE JeCATUYHBIX Apodei (124.)
121 JecsatuyHas 3anuch Apooen 1 05.03
122 Permenne npumepoB u 3a1a4 1 06.03
123 CpaBHeHHE JECATHYHBIX IPOOeit 1 07.03
124 Peuienrie npuMepoB U 3a1a4 1 11.03
125 CrnoxxeHne NEeCSITHYHBIX JpoOeit 1 12.03
126 Pemenue npumepos u 3a1a4 1 13.03
127 Brruntanue necsITHIHBIX ApoOeit 1 14.03
128 Pemienne npumepoB u 3aa4 1 15.03
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129 Pemenne TeKCTOBBIX 3a1a4 1 25.03
130 OkpyrieHue uncen 1 26.03
131 [Tpukuaka. [ToaroToBka K KOHTPOJIBHOM 1 27.03
pabote
132 Konrpoabnasi pa6ora Ne7 mo reme 1 28.03
"Ci0’keHHe U BbIYMUTAHHE
AeCATUYHBIX aApoleii'
§5. YMHoOKeHHne U qesieHue JecATUYHBIX apodei (284.)
133 YMHOKEHHE JECATUYHBIX Jpo0eii Ha 1 29.03
HATypaJbHOE YUCIIO
134 YMHOXEeHHE TecaTHIHbIX apooeit Ha 10,100, 1 01.04
1000 u T.1.
135 Peuienrie npuMepoB 1 3a1a4u 1 02.04
136 Jlenenne necaTHIHBIX IpoOel Ha HaTypallbHOE 1 03.04
YHCITO
137 Pewenne npumepoB u 3a1au 1 04.04
138 Henenwne necstuaHoit apoou Ha 10,100, 1000 1 05.04
U T.JI.
139 Pemienne mpumepoB u 3a1a4 1 08.04
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140 Pemenne ypaBHeHM 09.04
141 Perrenne TeKCTOBBIX 3a1a4 10.04
142 YMHOXKEHHE Ha ICCITUIHYIO ApOOh 11.04
143 VMmuoxenue Ha 0,1; 0,01; 0,001 u 1.1. 12.04
144 Permenne npumepoB 1 3a1a4 15.04
145 Pemenue TekCTOBEIX 3a1a4 16.04
146 JleneHue Ha AECATUYHYIO APOOh 17.04
147 AJITOpUTM JIeTICHHS Ha IECITUIHYIO APOOh 18.04
148 Jlenenue na 0,1; 0,01; 0,001 u T.4. 19.04
149 Perienuie nmpumepoB U 3a1a4u 22.04
150 Perrenue TeKCTOBBIX 3a1a4 23.04
151 Pemienue ypaBHeHuii 24.04
152 Cpennee apupmMerndeckoe 25.04
153 Perrenne TeKCTOBBIX 3a1a4 26.04
154 JIBoM4Hasi cucTeMa CUMCIICHUS 29.04
155 [IpotieHTsI 30.04
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156 [lepeBon uncia B MPOILEHTHI 1 02.05
157 [TepeBoj1 TPOIICHTOB B YHUCIIO 1 03.05
158 Permrenne TeKCTOBBIX 3a1a4 1 06.05
159 [IpoBepounas paboTa 1 07.05
160 Pemenue npumepoB u 3aay. [Togroroska k 1 08.05
KOHTPOJILHOM paboTe
161 Kounrpoabnasi pa6ora Ne8 no teme 1 10.05
"YMHOKEHHE U JeJIeHUEe 1eCATUYHBIX
apooeit"
IHoBTOpenune(9u4.)
162 HatypanbHble yncna 1 11.05
163 CnoxeHue, BBIYMTaHUE, YMHOKECHUE U 1 12.05
JIeJIeHNEe HAaTYpaJIbHbBIX YHCEI
164 Hpobu 1 13.05
165 JlecsaTuunbie ApoOH 1 14.05
166 [TpotieHTsI 1 15.05
167 Pemienue npumepoB u 3aay. 1 16.05

[ToaroToBKa K KOHTPOJIBHOU paboTe
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168 HTorosasi KOHTpOJIbHAs padoTa 17.05
169 Pemenue TecToBBIX 3a1a4 18.05
170 Pemienne nmpumepoB u 3a1a4 20.05

KOHTpOJILHO-HBMepHTeJILHbIﬁ MaTepuall

Kontpoabnas padora Nel no teme «HatypajibHble UMCJIa U HIKAJIbD).

Bapuanr 1

Ipeamer: MaremaTuka

1. Hauepture otpe3ok AC u ormeTbTe Ha HeM Touky B. 3mepobte otpesku AB u AC."

3anumuTe pe3yabTaThl U3MEPEHUM.

2. [Toctpoiite orpe3ok MN = 2 cm 8 MM u oT™MeTbTe Ha HeM Touku JiaM K u P Tak, 4To0sb1

touka P nexana mexny toukamu M u K.
3. CpaBHUTE ynuCIHa:

5864 n 5398 8269 u 8271
18324847 u 18324921

28389240 u 28389420

Bapuant 2
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1. Hauepture otpe3ok MX u ormeThTe Ha HeM Touky C. U3mepbTe oTpesku MX n-CX.
3anuimmTe pe3yabTaThl U3BMEPEHUI.

2. Iloctpoiite otpe3ok AB =6 cM 2 MM 1 oTMeThTe Ha HeM Touku D u C tak, 4ToOb
touka D nexxana mexay Toukamu C u B.

3.CpaBHHUTE YKCTA:
4761 u 4759

69398801 u 69 398810
6873 1 6594

32543 861 u 32 543 940

KounrpouabHas padora Ne2 o teme «CJi0:keHHe ¥ BbIYMTAHUE HATYPAJIBbHBIX YHCED).
Bapuanr 1

1. BeinmosHUTE OEUCTBHE:

a) 249 638 + 83 554, 6) 665 247 — 8296.

2. a) Kakoe uncio Ha 28 763 6onbuie yncna 93387

0) Ha cxomnpko uncno 59 345 6ombine uncna 53 5687

B) Ha ckonbko uncio 59 345 mensbuie uncna 69 965?

3. B ogaowMm smuke 62 kr s16710K, uyTo Ha 18 kT 607b111€, Y4eM BO BTOPOM. CKOJIBKO KUJIOTPAMMOB SIOJIOK BO BTOPOM SITITUKE?
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4. B tpeyronbarke MFK cropona FK paBaa 62 cm, ctopona KM Ha 1 am Gounbine ctoponsl FK, a ctopona MF — Ha 16 cM menbIe
croponsl FK. Haiinure nepumerp tpeyronsauka MFK u Beipasute ero B jenumeTpax.

5. Baoas anmnen (mo mpsimoii) Beicaguiu 15 kyctoB. PaccTosiHre Mexy J1I0ObIME IBYMSI COCETHUMH KyCcTaMu oanHakoBoe. Haiinute
3TO PACCTOSIHUE, €CIU MEXAY KpalHUMHU Kyctamu 210 nm.

BapuanT 2

1. BeimosiHute AeiicTBUE:

a) 692 545 + 39 647; 6) 776 348 — 9397.

2. a) Kakoe uncio na 37 874 6omnpine uncna 81377

0) Ha ckonpko uncio 38 954 Gonbine uncia 22 3597

B) Ha ckoibko unciio 38 954 menpie uncia 48 2347

3. B cuneii kopobke 56 urpyiiek, uto Ha 16 UrpyIiek MeHbIle, 4eM B KpacHOW KopoOke. CKOJIbKO UTPYIIEK B KpaCHOM KOpoOKe?

4. B tpeyronbauke BNP ctopona NP paBna 73 cMm, cropona BP Ha 1 nm menbiie croponst NP, a ctopona BN — na 11 cm Gombiie
croponbl NP. Haliqute nepumerp tpeyronasuuka BNP u Beipasute ero B genumerpax.

5. Baonp mocce (o mpsimoit) Beicaauiu 20 nepeBbeB. PaccTosiHue Mexay Jr0ObIMU JABYMS COCEIHUMHU JEPEBbSIMU OJIMHAKOBOE.
Haiinure 310 paccrosiHue, eciam MeXay KpaiHUMU epeBbsiMu 380 M

KonrpouabHasi padora Ne3 mo reme «YMHOKEHHE U [1eJICHHE HATYPAJIbHBIX YUCE/D).

BapuanT 1
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Nel Haiinure 3Ha4€HHE BBIPAKCHUS:

a) 58-196

0) 405-208

B) 36490:178

No2 Pemnre ypaBHEHUE

a) x-14=112

0) 133:y=19

B) m:15=90

Ne3 Beruucnure, BoiOMpas y100HbIM TOPSAIOK ACHCTBUH.
a) 4:289-25

0) 50-97-20

Ne4 3anaua. Komst 3agymMan 4ucio, yMHOXKWI €ro Ha 3 U oT npousBeaeHus oTHsI /. O noayumi 50. Kakoe yucio 3agyman Kosns?
No5 VYrapalite kopeHb ypaBHEHUA U CACIAUTE POBEPKY:
x+x — 20=x+5

Bapuanr 2
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Nel Haiinure 3Ha4€HHE BBIPAKCHUS:
a) 67-189

0) 306-805

B) 38130:186

No2 Pemnre ypaBHEHUE

a) x-13=182

0) 187:y=17

B) n:14=98

Ne3 Beruucnure, BoiOMpas y100HbIM TOPSAIOK ACHCTBUH.
a) 25-197-4

0) 50-23-40

Ne4 3anaua. Cera 3aiymMara 4ucio, yMHOXKUIIA €ro Ha 4 u kK mpousBeneHuto nmpudasuia 8. [lomyuuna 60. Kakoe uncio 3amymana
Cgera?

Neo5 Vranaiite KOpeHb ypaBHEHHS U CIIETAUTE TPOBEPKY:

y+y — 25=y+10
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KonTpoabhasi pabora Ned no teme «Ilinomaau u 00bEMbI»
Bapuant 1

1) Haiigure mo ¢popmyie S = vt :

a) myTh S, ecm V = 105 km/y , t = 12 y ;2) Pemnre ypaBHEeHuE:
a) 4a + 8a = 204 ;

yroi. CKOJIbKO TeTpajiei B MEHBIIIEH mauke ?

0) ckopocTh V, ecmu S = 168 m , t = 14 mun .

2) 3anaua : [llupuna npsimoyzonvrozo yuacmka zemau 500 m, u ona menvute onunvt na 140 m. Hatioume niowaos ynacmka u
svipaszume eé 8 2eKmapax.

3) 3axaua : [llupuna npsmoyeonsroeo napaiierenuneda 12 cm, onuna 6 3 paza boaviue, a evicoma Ha 3 cm OOIbUE WUPUHDL.
Haiioume 06vém npsmoyzonvHo20 napaineienuneod.

4) HaiimuTe 3HaUCHUE BBIPAKCHHSI

15600 : 65 + 240 - 86 — 20550 .

5) Baxaua : [llupuna npsmoyeonvnuka 23 cm . Ha ckonvko yseauuumcst niowads 3mo2o npsimoy20ibHUKA, eciu €20 OJUHY Y8eaIUdUmsb
Ha3cm ?
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Bapuanr 2

1) Haiinure o dopmyite S = vt :

a)nytb S, ecimut =134, v =408 xm/u;
0)Bpems t, eciiu S = 7200 m , v =800 m/mun .

2) 3anaua : [muna npsimoyeonvrozo yuacmka semau 650 m , a wupuna na 50 m menvue. Havioume niowads yuacmra u svipazume eé 6
2eKmapax.

3) 3agaua : [nuna npsimoyeonvrHoco napaiieienuneoa 45 cm, wupuna 6 3 paza menviie OIUHbBL, A GbICOMA HA 2 cM O0IbULE WUPUHBL..
Haiioume 06vém napannenenuneoa .

4) HaiimuTe 3HaUCHUE BBIPKEHHUSI
17040 - 69 - 238 - 43776 : 72 .

5) 3anaua : [una npsamoyeonvruxa 84 cm. Ha ckonvko ymeHbuumcest niouaob npsamoy20ibHUKA, ecii e20 WUPUHy YMEeHbUWUms Ha 5
cm ?

KonTposbnast pabora Ne5S o reme «O0ObIKHOBEHHBIE IPOOI»
Bapuanr 1

1) 3amaua : B Opamamuueckom Kpyscke sanumaromes 28 uenosex. /leeouku cocmasnsiiom ecex yuacmuukos kpyacka. CKoaibko
0e60UeK 3aHUMAIOMCSL 8 OPAMANUYECKOM KpYicKe ?
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2) 3anaua : Bozie wiKkobl pacmym moabko 6epésvl u cochbl. bepészvl cocmasnsiiom TpeTh 6cex depesbes. CKObKO depesbes 603/1e
wKonvl, eciu bepés 42 ?

3) Kakyro 9acTh COCTaBJISIOT :

a) 7 0m® OT KyOHUUECKOro MeTpa |

0) 17 MuH OT CyTOK ;

B) 5 xon. oT 12 py6. ?

4) Ilpu kaKkuX HATypaJIbHBIX 3HAYCHUSX M IPOOH OyJeT MPaBUIIBHOM ?

Bapuant 2

1) Banaua : /[nuna npsmoyeonvhuxa 56 cm. wupuna cocmasnsiem oaunvl. Hatloume wiupuny npsmoyeonvHuxa.

2) 3agaua : Ha pationnotl onumnuade 4ucia yuacmuukos noayuuiu epamomst. CKOIbKO Y4acmHUKO8 ObLIO HA OTUMNUAOe, eCu
epamombl noayuunu 48 uenosex.

3) Kakyro yacTh COCTABIISIOT :
a) 19 2a ot kBaApaTHOTO KUJIOMETPA ;
0) 39 u oT HEACNH ;

B) 37 20T 5 ke ?

4) I1pu kaKuX HaTypaJIbHBIX 3HaYeHHIX K 1poOh OymeT mpaBuIbHOM ?
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Kontponsnas padora Ne§ mo teme «CiokeHHE U BBIYMTAHHUM ApOOEH C OJJMHAKOBBIMU 3HAMEHATEIISIMI
Bapuanr 1

1. BeImosHUTE JEUCTBHS:

a)—+;8)6-2;

0)4+3;r)5-1.

2.3amaua : 3a 06a OHA NPONONOAU 020p00Ad, NPUUEM 8 NEepPBblll OeHb NPONnoaoau oz2opoda. Kaxyw uacms ocopoda nponononu 3a
8mMopot 0eHv ?

3. 3amauva : Ha mepBoit aBToMammae Opu1o T rpy3a. Korma ¢ He€ cHsum T rpy3a, TO Ha TIEpBOM MallldHE Tpy3a CTajio Ha T MEHBIIIE,
yeM Ha BTOpoil. CKOJIbKO BCEro TOHH rpy3a ObLIO Ha JIByX aBTOMAIIMHAX MEpBOHAYAIbHO ?

4. Pemute ypaBHenue: a) 5—x=3;0)y+4=10.

5. Kakoe uncno Hamo pa3aenuTh Ha 8, 4TOOBI 4aCTHOE PAaBHSUIOCH 5 ?

Kontpoabnasi padora Ne6 mo teme «Cmemanabie yncjia.OCHOBHOE CBOHCTBO Ipo0H.

Kounrpouabnas padora Ne7mo reme «/lecsatuunbie apodu. CioxkeHue U BbIYMTAHUE AeCATHYHBIX APOo0ei»
Bapuanr 1

1). CpaBuure:

a). 2,1u12,099;
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0). 0,4486 1 0,45 .

2). BeinoauTe 1eicTBUS:

a). 56,31 — 24,246 — (3,87 + 1,03) ;
0). 100 - (75 + 0,86 + 19,34).

3). 3amava : Ckopocmwv kamepa npomué meyenusi 11,3 km/u. Ckopocmo meuenus 3,9 km/u. Haiioume cobcmeennyio ckopocms kamepa
U e20 CKOpOCmb NO MeYEeHUIO.

4). OkpyrimTe:

a). 6,235 ; 23,1681 ; 7,25 1o AecATHIX ;

0). 0,3864 ; 7,6231 10 COTHIX ;

B). 135,24 4 227,72 no emuHu1.

5). 3anummTe 4eThIpe 3HAYCHHUS 71, TPU KOTOPBIX BepHO HepaBeHcTBo 0,71 <m< 0,74.
Bapuanr 2

1). CpaBHure:

a). 7,189u7,2;

6). 0,34 11 0,3377 .
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2). BeinosauTe neicTBUS:
a). 61,35-49,561 - (2,69 +4,01);
0). 1000 - (0,72 + 81 —3,968).

3). 3amaua : Ckopocms menioxooa no meuenuto pexu 42,8 km/y. Ckxopocms meuenus 2,8 km/u. Havioume cobcmeeniyio ckopocno
Menioxo0d u e2o CKOpoCmsb NPOMuE meyeHusl.

4). OkpyriuTe:

a). 3,062 ; 4,137 ; 6,455 10 COTHIX ;

0). 5,86 ; 14,25 u 30,22 no necAThIX

B). 247,54 u 376,37 10 equHUIL.

5). 3anuimMTe YeThipe 3HAUCHUS 71, IPH KOTOPBIX BepHO HepaBeHCTBO 0,65 <n< 0,68
KonTpoubHasi pabora Ne§ mo reme «YMHOkKeHHE U AeJIeHUE JeCATUYHBIX APo0ein»
Bapuanr 1

1). BeimosHuTe neicTBue:

a). 4,125 -1,6; 6). 0,042 - 7,3;

8). 29,64 :7,6; 2). 7,2 :0,045.
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2). HaiiuTe 3HaUYeHUE BHIPAKCHHUS
(18-169)-33-3:75

3). C xonoumepcroti pabpuxu omepyzunu 20 kopobok mapmenaoa no 1,3 ke 6 kopooke u 30 kopobok no 1,1 ke mapmenada. Ckobko
gecum 6 cpedHem 00HA KopobKka ?

4). IToe30 3 u wen co ckopocmvio 63,2 km/u u 4 u co ckopocmwio 16,5 km/u. Harioume cpeomnioio ckopocms noe3oa Ha 6cem nymi.

5). Cymma tpex uuncen 10,23, a cpeiHee apupMeTHIECKOE IIeCTH Apyrux uucen 2,9. Haiiaute cpenHee apudMeTHIECKOe BCeX dTHUX
JIEBSITH YHCEI.

Bapuanr 2

1). BeinosaHuTe neicTBue:

a). 3,2-5,125; 6). 0,084 - 6,9;

8). 60,03 : 8,7; 2). 36,4 : 0,065

2). Haiinure 3HaueHHE BBIPAKCHHUS
(21-18,3)-66+3:0,6

3). B macaszun npuseziu 10 suwuxos sonox no 3,6 ke 6 oonom simure u 40 swuxos sonox no 3,2 ke 6 sauuke. CKoibko 6 cpeonem
KUNO2PAMMOB 51010K 8 0OHOM sujuKe ?

4). Jleckosou asmomobune wen 2 4 co ckopocmoio 55,4 km/u u ewe 4 u co ckopocmvio 63,5 km/u. Hatioume cpeounioro ckopocmo
aA6mMoMoOUIsL Ha 8CeM NYMU.
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5). Cpennee apupmeTrueckoe st yucen 4,7, a cymma apyrux tpex uucen 25,14, Haiinure cpeaHee apuMETHUECKOE BCEX ITHX
BOCHBMH YHCEI.

Bapuanr 1

Hrorosasit KOHTpPOJILHAsI padoTa

Bapuanr 1

1. Beraucnure: 2,66 : 3,8 -0,81 - 0,12 + 0,0372.

2. B marasune 240 xr ¢ppykToB. 3a neHb npogaiu 65 % ¢ppykToB. CKOIBKO KHIOTPAaMMOB (PPYKTOB 0CTAIOCH?

3. Haliqure BBICOTY MPSAMOYTOJILHOTO Napaiellenunena, 00beM KOToporo paseH 25,2 nv?, mmuna 3,5 qm 1 mmpuHa 16 cwm.
4. Pemute ypaBuenue: 2,3y + 31+ 2,5y = 67.

5. [Moctpoiite yrist MOK u KOC, ecniu ZMOK = 110°, ZKOC = 46°. Kakoii MOXeT ObITh TpajaycHasi Mepa yriia COM ?
BapuanT 2

1. Beraucnure: 7,8 - 0,26 — 2,32 : 2,9 + 0,672.

2. B nucrepue 850 1 mosoka. 48 % mosnoka paznwim B 0uaoHbl. CKOJIBKO MOJIOKA OCTaJI0Ch B IUCTEPHE?

3. O6BeM npssMoyronsHoro napasienenuneaa 1,35 M3, Beicora 2,25 M u umna 8 qv. Haiiure ero mmpuny.

4. Pemte ypaBuenue: 13 + 3,2x + 0,4x = 40.
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5. IToctpoiite yrist ADN u NDB, ecniu ZADN = 34°, Z/NDB = 120°. Kakoit moxxeT ObITh rpagycHasi mepa yria ADB ?

M =17 cm, u Touky N Takyto, uto BN — 16 cm.

KasiengapHo-remMaTnuyeckoe IJIAHUPOBAHUE 110 MATEMATHKE
6 kJi1ace, 5 yacoB B HeleII0

Homep Tema ypoka Koa-Bo | [dara mo miany Hara IIpumeuanue
Ypoka 4acoB paxkTueckas
IMoBTOpeHne Kypca MaTeMaTHKH 5 Kiacca (8 yacos)

1 CnoxeHure U BEIYMTaHUE HATyPATbHBIX YHCETT 1 01.09.2023
2 YMHOXKEHHE U JIeJIEHNE HATyPaIbHBIX YHCEI 1 04.09
3 Pemnrenne mo temMe « YMHOKEHUE U NEJIEHHE 1 05.09
HATypPaJTbHBIX YHCEI
4 Pemenue TeKCTOBBIX 33124 1 06.09
5 Jlecatranbie ApoOH 1 07.09
6 [IpotieHTsI 1 08.09
7 Pemenune 3a1a4 Ha IPOLIEHTHI 1 11.09
8 Peuienne ypaBHeHU! 1 12.09

NHCcTpYMEHTHI U1l BBIMUCIEHUA U n3Mepennii (94acos)
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9 Kanpkynstop 1 13.09
10 Brruncnenust Ha KalnbKyJIsITOpe 1 14.09
11 Bunb! yriio 1 15.09
12 YepTExHBIN TPEYrOJIbHUK 1 18.09
13 N3mepenue yrios. 1 19.09
14 Tpancnioptup 1 20.09
15 [IpencraBnenue 4MCI0BOM HHPOPMALIMH B 1 21.09

KPYTOBBIX JUarpaMmmax
16 [TonsaTre MHOXKECTBA 1 22.09
17 Buasr MHOXECTB 1 25.09
JeiicTBHsI cO cCMeIIAHHBIMU YucJIaMu (48 yacos)
18 [IpocThie HaTypalibHBIE YKCIa 1 26.09
19 CocTtaBHbIC HaTypabHbIE UKCTa 1 27.07
20 Paznoxenue Ha MPOCThIE MHOKUTEIH 1 28.09
21 Pelienre TEKCTOBBIX 3a/1a4 1 29.09
22 O6006menue mo Teme «Pa3znoxenue Ha MPoCThIE 1 02.10
MHOKUTEITH
23 HanOomnpimii oO1mii 1eIUTENb. 1 03.10
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24 B3anmHO mipocThie uncia 04.10

25 Pemienyne TeKCTOBEIX 3a1a4 05.10

26 CamocrosiTenbHas padota o teme «PaznoxeHnue 06.10
Ha MPOCTHIE MHOXKUTEIN

27 Haumensblee oO1iiee KpaTHOE HATYPATTbHBIX 09.10
qucen

28 Pewienue 3agau 10.10

29 Peniennie npumepoB U 3a1a4u 11.11

30 OmnpeneneHre HAMMEHBITIETO OOIIETO 12.10
3HaMEeHaTels Jpooei

31 [IpuBenenue npoleii K HAMMEHbILIEMY OOIIEMY 13.10
3HaMEHATEI0

32 Pemenue TeKCTOBBIX 33124 16.10

33 Pemienne npuMepoB U 3a1a4 17 .10

34 [IpoBepounas padora 18.10

35 CpaBHeHHE OOBIKHOBEHHBIX JpO0Oeii 19.10

36 CrnosxxeHrie 0OBIKHOBEHHBIX JPOOCH 20.10

37 Brranranre 0ObIKHOBEHHBIX JIPOOCH 23.10

38 Konrpoabnasi padoraNe 1 mo teme: 24.10
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«CpaBHeHHUe, cJI05KeHHE U BBIYUTAHHUE
00BIKHOBEHHBIX APo0ei»

39 JIeCTBHS CIOKEHNE CMEIIaHHBIX YHCEI 25.10

40 JlecTBUS BEBIYMTAHUE CMEIIAHHBIX YUCEI 26.10

41 Peuiennie ypaBHEHHI, COAEPKAIINE CMEIIAHHbBIE 27.10
qucla

42 Periennie TEKCTOBBIX 3a/1a4 06.11

43 JleficTBHS YMHOKEHUS CMEIAHHBIX YHACEI 07.11

44 JlelicTBUSI yMHOKEHUSI CMEILIAHHBIX YHCEIT Ha 08.11
HaTypaJTbHOE YHCIIO

45 Peuiennie npuMepoB 1 3a1a4u 10.11

46 [IpoBepouHas padbora 13.11

47 Haxosxnenne yacTu 1eaoro 14.11

48 Pemenue 3agau 15.11

49 [IpumeHenune pacnpeaeauTeIbHOTO CBOMCTBA 16.11
YMHOKEHUS

50 CrocoObl yMHOKEHUS! CMEIIAHHOTO YUCIIa Ha 17.11
HATypaJbHOE YUCIIO

o1 Pemenue ypaBHeHuil u 3a1a4 20.11
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52 B3aumno 06paTHbIe yncia 23.10
53 JleiicTBHs ¢ B3aMMHO OOpaTHBIMU YHCIAMU 24.10
54 B3aumHo oOpaTHbIC ynCia 25.10
55 JleiicTBHE meaCHUS 26.10
56 Peuienne npuMepoB 1 3a1a4 27.10
57 HaxoseHue 1es10ro no ero 4acTu 06.11
58 Pemenne 3agau. CamocTtosiTenpHas padbora 07.11
59 JIpoGHBIE BBIpaKEHUS 08.11
60 CrnoxxeHue qpOOHBIX BBIPAKCHUM 10.11
61 YMHOXkeHUE TPOOHBIX BBIPAKEHUIN 04.12
62 Jlenenuie TpOOHBIX BhIpAKEHUH 05.12
63 Peliennie TeKCTOBBIX 3a/1a4 06.12
64 Ypok 00600111eHHS 1 KOPPEKIIUK 3HAHUH 10 TeMe 07.12
«CrnoxeHre 1 BBIMUTAaHUE CMEIIIAHHBIX YUCEID»
65 Kounrpoabnas padora Ne2 no reme: 08.12

«CJ103keHre ¥ BbIYMTaHHe CMelIaHHbIX
qucemn»

OTHomenus u nponopuuu (174ac)
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66 OTHo1mEHUS 11.12
67 OtHomrenus. Pemenus 3aqa4q 12.12
68 OTHOIIEHUS BEJIMYUH OJHOTO U Pa3HbIX 13.12
HalMEHOBaHUM
69 [Tponopuun 14.12
70 Kpaiinue u cpeiHre 4aeHbl IPONOPLUUH 15.12
71 OCHOBHOE CBOMCTBO MPOMOPITUHN 18.12
72 [Ipsimast ponopLHOHANIbHAS 3aBUCUMOCTb 19.12
73 OO6partHast nponopLHOHaIbHAS 3aBUCUMOCTb 20.12
74 Pemenue 3anau. 21.12
75 Macmirab 22.12
76 Cummerpun 25.12
77 [TocTpoenne cuMMeTpUYHBIX QUTYD 26.12
78 JInvHa OKpYKHOCTH 27.12
79 [Tnomans kpyra 28.12
80 [Tap 29.12
81 O06001eHre U CUCTeMaTHU3alHs 3HAHUN TI0 TEME: 08.01.2024
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"OTHOLIEHHS U ponopuun”

82 Kounrpoabnasi pa6ora Ne3 o teme: 1 09.01
«OTHOIIEHUA ¥ TPONOPILHI»
JlelicTBUS ¢ pAMOHAJBLHBIMU Y cJIaMu(45)
83 KoopaunaTtHas mpsimasi. 1 10.01
84 [TonoxuTtenbHbIEC YKUCIIA 1 11.01
85 OTpuLaTenbHbIE Yncia 1 12.01
86 [IpOoTHBOIONOKHBIE UKCTIa 1 15.01
87 [IpOoTHBOIONOKHBIE YKCTIa 1 16.01
88 [IpoTHBOIONOKHBIE YKCIIa HA KOOPAMHATHON 1 17.01
IIPSMOU
89 Monynb uncna 1 18.01
90 Mopyinb uucna. Pemenue npumepos 1 19.01
91 CpaBHeHUE NOJOKUTETBHBIX U OTPULIATEIIBHBIX 1 22.01
qucel
92 CpaBHeHUE TTOJIOKUTETBHBIX U OTPULIATEIIBHBIX 1 23.01
YUCeJI ¢ TOMOLIBI KOOPAUHATHON IIPIMOU
93 CpaBHEHHE NOJIOKUTENIbHBIX U OTPUIATEIIbHBIX 1 24.01
yuceln. Pemenrne npuMepos.
94 W3MeHeHne BeTMUUH 1 25.01
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95 N3menenue seanunH. PemieHue 3amady. 26.01

96 CrosxeHue MoNI0KUTEIBHBIX U OTPHUILIATEIbHBIX 29.01
YUCeJl C MOMOLIBIO KOOPJANHATHOU MTPAMOM

97 Pemmenue npumepos 30.01

98 Pelienne TeKCTOBBIX 3a/1a4 31.01

99 Pemenue ypaBHeHU C TOMOILIBIO 01.02
KOOPJIUHATHOM IIPSAMOU

100 CrnokeHHne OTPUIIATEIBHBIX YHCE 02.02

101 Pemenue npumepos 05.02

102 Peliennie TEKCTOBBIX 3a/1a4 06.02

103 CamocrosTenpHas padota 1mo Teme «CiokeHue 07.02
TIOJIOKHUTEIIBHBIX U OTPUIIATEIBLHBIX YHCEID)

104 CrnosxeHue 9ucen ¢ pa3HbIMHU 3HAKaMHU 08.02

105 CrnosxeHue Yucen ¢ pa3HbIMU 3HAKaMHU C 09.02
IIOMOILBIO KOOPAUHATHOMN MPSIMOI

106 Pemienre npumepoB u 3a1a4d 12.02

107 Perrenne TeKCTOBBIX 3a1a4 13.02

108 JleiicTBHE BEIYMTAHUS 14.02

109 Haxosxienue qimHbl OTpe3Ka Ha KOOPAMHATHOM 15.02

MPSIMOU
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110 BrinonHeHrne BBIMUTAaHUS PA3INYHBIMU 16.02
criocobamu
111 Peuienne npumepoB U 3a1a4 19.02
112 O0001IeH1Ee U cUCTEMATU3aIMA 3HAHUH I10 TEME: 20.02
«CrnoxeHre v BEIYUTaHHUE TTOJI0KUTEITHHBIX U
OTPHUIIATEIHHBIX YHCEID)
113 KontpoabHas padora Ned o reme: 21.02
«CroxeHne ¥ BBIMUTAHUE TOJ0KUTEIBHBIX U
OTPHULATEJIbHBIX YHCED)
114 JleficTBrEe YMHOXKEHHS 22.02
115 YMHOKEHHE YHCeIl C pa3HbIMU 3HAKAMU 26.02
116 YMHOXEHHUE JIBYX OTPULIATEIbHBIX YUCEI 27.02
117 JleiicTBHE neneHus 28.02
118 JleneHuie OTpULIATENBHBIX YHCET 29.02
119 | Hdenenue uncen ¢ pa3HBIMHU 3HAKAMH 01.03
120 AJITOPUTM JIETICHUS] YUCET 04.03
121 PanmonanbHbie ynciia 05.03
122 [Tepuonnueckue npodu 06.03
123 CBolicTBa JEHCTBHIA C pallHOHATBHBIMU 07.03

qucCJjiaMuu
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124 CBOWCTBO NPOTUBOMNOJIOKHBIX YUCENT 1 11.03
125 Pemenue ypaBHeHMi 1 12.03
126 O0001IeH1Ee U cUCTEMATU3aIHs 3HAHUH I10 TEME: 1 13.03
«YMHOKCHHUE U ICTICHUE MOJIOKUTEIBHBIX 1
OTPHUIATEIHHBIX THCEI»
127 Kontpoabnas padora Ne5 o reme: 1 14.03
«YMHOKeHHe U JIeJIeHUe MOJI0KUTEJIbHbIX U
OTPHULATEJIbHBIX YHCED)
Pemenue ypaBHenwuii (18 yacoB)
128 PackpbiTie cko0ok 1 15.03
129 PackpriTrie CKOOOK CO 3HAKOM «+» TIepe 1 25.03
CKOOKaMu
130 PackpbiTie CKOOOK CO 3HAKOM «-» TIEpe 1 26.03
CKOOKaMu
131 Koadduruent 1 27.03
132 VYpouieHue BbIpaKeHU 1 28.03
133 [TomoGHBIE c1araembie 1 29.03
134 CrnosxeHne moI00HBIX ClIaraeMbIX 1 01.04
135 Pemenue ypaBHeHMi 1 02.04
136 Peliienrie TEKCTOBBIX 3a/1a4 1 03.04
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137 Koaddunuent. [TogodHsie caraemoie 1 04.04
138 Pemienue 3aa4 ¢ TOMOIIBIO YPaBHEHUI 1 05.04
139 JIuneiiHple ypaBHEHUS 1 08.04
140 PaBHOCUIIBHBIE ypaBHEHUS 1 09.04
141 Peuienne ypaBHeHU 1 10.04
142 Peuienne 3a1a4 ¢ MOMOLIBIO YpPaBHEHU 1 11.04
143 Pemienne TEKCTOBBIX 3a7a4 IIOMONIbIO 1 12.04
YpPaBHEHUU
144 O00011eH1E U CUCTEMATHU3AIAA 3HAHUH I10 TEME: 1 15.04
«Pemenne ypaBHEHUI»
145 Konrpoabnasi pabora Ne6 mo reme: 1 16.04
«Penienue ypaBHeHUiD»
Koopaunatel Ha miiockoctH (14 yacoB)
146 [lepneHuKyIsIpHBIE TPSIMbIC 1 17.04
147 [TocTpoeHnue nepneHIuKyIsPHBIX MPSIMBIX 1 18.04
148 3ajaun Ha MOCTPOEHHUE 1 19.04
149 [TapannenbHbIe IPSMBIE 1 22.04
150 [Ipu3Haky napanienbHbIX MPSMBIX 1 23.04
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151 3aJaun Ha MOCTPOEHHUE 1 24.04
152 KooparnHatHas miiockocTb 1 25.04
153 HaxoxaeHue KoopuHaT TOYKU Ha MTOCKOCTH 1 26.04
154 HaxoxaeHue Touek Ha KOOpAUHATHON 1 29.04
TUTOCKOCTH 10 KOOPJIMHATAM
155 3ajaun Ha MOCTPOEHUE 1 30.04
156 [IpencraBienue yncnoBoi HHGOpPMAIIUK HA 1 02.05
rpadukax
157 ['paduk aBIKEHUS 1 03.05
158 O060011eHre U cUCTEMaTU3aIls 3HAHUN TI0 TeMe: 1 06.05
«KoopauHaThl Ha MIIOCKOCTH
159 Kounrpoabnas padora Ne7 no reme: 1 07.05
«KoopauHATBI HA IIOCKOCTH»
Hrorosoe noBropenue kypca (11 yacon)
160 IMoBTOpenue: [lenumocts yncen 1 08.05
161 [Ipu3HaKu 1€TUMOCTH YHCET 1 10.05
162 HawnGonbmmit oOmuit nenurens. Haumensinee 1 13.05
oO11ee KpaTHoE.
163 Haumensbinee oOiiiee kpaTHoe. 1 14.05
164 Crnoxxenue npobeil ¢ pa3HbIMU 3HAMEHATEISIMU 1 15.05
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165 HToroBbiii KOHTPOJIb 1 16.05
166 AHanu3 pe3ynbTaToB KOHTPOJIBHOMN pabOThI 1 17.05
YMHOXEHHE 0OBIKHOBEHHBIX IPO0OECH
167 Jlenenue 0OBIKHOBEHHBIX IpoOei 1 20.05
168 Boeruntanue npo0eii ¢ pa3HbIMUA 3HAMEHATESIMU
169 AHanu3 pe3ybTaToB KOHTPOIBHON pabOThI 1
OTHOMIEHVS U TPOTIOPIIUU
170 CroxeHue U BBIYUTaHUE TTOJIOKUTEIbHBIX U 1
OTPHUIIATEIBHBIX YHCEI

1. B IMCPBLIC CYTKHN TCINIIOXOI HpOHIéJ'I 20 BCCTO IIyTHU, BO BTOPBIC CYTKH — Ha 15 myTn 60HBHI€, YCM B IICPBLIC. KaKYI-O HacCTb

KoHTpOJIbHO-U3MepHUTEIbHBIN MaTepUAaJl
IIpeamer: MaremaTuka

KonTpoubHnasi pabora Nel «CpaBHeHue, cj102keHHe U BBIYMTAHHE 00BIKHOBEHHBIX IPo0ei »

9

IyTH TIPOIIEN TEIJI0XO0/T 32 IBOE CYTOK?

2. Cokparure JipoOu.

Kuace: 6

Bapuanr 1

1
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8 7 00X
a) 14 ;6) 63 ;B) B4

BrinosauTe nencTBusl.

+13;6)§__ﬁ-

1.
32 § 7
a) 7

11

4. HaiinuTe KOpeHb ypaBHeHus: 12 —x = 24

7

1. B nepBblii 1eHb 3acednu 12 Beero mouns, Bo BTOPOW JeHb — HA 12 1o MeHblue, 4eM B IepBblii. Kakylo 4acThb 1oJis 3acesy 3a

OTHU ABa qHA?

1. Coxkparure apo0u.

I
a) 15 :6) 26 ;p) 90

11

Bapuanr 2

1
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1. BrinoiHWUTE IEUCTBUS.

2 2 7 3
Q)5 + 18 ;5) 20 . 12

2
- 33

—

. Halimure KOpeHb ypaBHEHUS: X --

KonrtpoJubHas padora Ne2 «CJio:xeHue M BbIYUTAHUE CMELIAHHBIX YHCEJD)

Bapuanr 1
. 2 , 4 5 .7 3 8)
. HailiguTe 3Hauenne Beipakenus: 33—+1_; 94 _-2_; 96__+|5___ 4—J,
8 3 9 6 12 40 15
3 1
. Macca oxHoro crauka 8 2 T, a Apyroro — Ha 25 T MeHblie. Haliute o611yt0 Mmaccy 000UX CTaHKOB.

5 3
. CaJI0BHHK paccunThiBai 3a — Y IPATOTOBUTH PACTBOP 1 3a 2” Y OMPBICHYTh STUM PACTBOPOM JepeBbs. OIHAKO Ha BCIO padoTy OH
6

1
MOTPaTHJI HAa 1_ 4 MEHbIIIE, 4YeM paccunuTbiBall. CKOJIBKO BPEMEHH YIIUIO y CaJIOBHUKA HA BCIO PaboTy?

4
. Pemmre ypaBHeHUe 53 +0=38 3,

33 44
. Paznoxwute ynciao 60 Ha 1Ba B3aMMHO TPOCTHIX MHOMKHUTEJS YETHIPbMsI PA3IMYHBIMU CIIOcOO0aMu (Pa3ioKEeHUS, OTINYAIOITUCCS
TOJIBKO TIOPSAKOM MHOXKHUTEJIEH, CYUTATh 32 OJIMH CT0C00).
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Bapuanr 2
o .3 .5 , 2 5 . _5 5 1
1. Haitgute 3HaueHue BoipaxeHus:: a)2_—1_; 4)4 _+3_; a)7_—(1_+2_\.
4 6 5 6 12 LS 24J

2. Macca ogHOro cTaHka 83Z T, a Ipyroro — Ha Z%T MeHbule. Haiinnre 001yro Maccy 000MX CTaHKOB.

1 2 3
3. Xossiika paccunTeiBana 3a 1 IPUTOTOBUTb 00ex M 2”4 MOTPATHTh HA CTHPKY Oenbst. OfHAKO Ha BCE 9TO y HEE yIUIO Ha _d
6

5 4
oosbiie. CKOJIBKO BPEMEHHU X03siKa MOTpaTHIa Ha BCIO ATy paboTy?
11 5
4. Pemmrte ypaBHEHUE t+2-_ =7 " .
52 39

5. Pasznoxwure uncio 126 Ha 1Ba B3aMMHO IIPOCTBIX MHOMKHUTEIS YETHIPbMSI Pa3IMYHBIMU CIIOCO0aMU (pa3yiokKEeHUs, OTINYAIOLIIUECS
TOJIKO TIOPSAKOM MHOXKHUTEJIEH, CYUTATh 32 OJAUH CIOCO0).

KounrpouabHas padora Ne3«OTHOMIEHUS U IPONIOPLMID
Bapuanr I
1. VI3 uucen 24, 15, 8, 5 cocTaBbTe BepHYIO MpONOpIni0. BeienuTe KpaitHiue U CPETHIE YJICHBI.

2. Pemnte ypaBHEHHE :
36

a)45:9=20:x o)l 3
3. s u3rotomiaeHus 8 0IMHAKOBBIX MPUOOPOB TpeOyeTcst 12 Kr BETHBIX MeTauioB. CKOJIBKO KUJIOTPAMMOB IIBETHBIX METAJJIOB

| [ =]
=]

noTpedyeTcst 111 U3rOTOBJIEHUS 6 TaKuX MpUOOpPOB?

4. J1ns nepeBO3KU rpy3a aBTOMAILIMHE FPY30MOAbEMHOCTBIO 7,5 T MPUILIOCH caenath 12 pelicoB. CKOJIBKO PeiicoB MpUIETCs CAENaTh
aBTOMAIIIUHE TPY30MOABEMHOCTHIO 9 T JUIsl IEPEBO3KHU ATOTO KE Tpy3a?

5. B 8 kr xaptodens conepxxurces 1,4 xr kpaxmana. CKOIBKO Kpaxmalia COAepKUTcs B 28 Kr kapTodens?
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BapuanT 2
1. U3 umucen 20, 3, 6, 10 cocTtaBhTe BEpHYIO MPOTOPITHIO. BhIenuTe kpaitHue U CPEeTHNUEC YICHBI.

2. Pemure ypaBHEeHUE
42 2

a) 56 :x=21:3; 6) 7 [T
3. U312 kr miactMacchl mosty4aroTcest 32 oluHaKoBbIe TPYObl. CKOJIBKO TaKuX TPYO MoyduTces U3 9 Kr miacTMacchl?

3. Ilpous3BOAUTENLHOCTh MEPBOrO CTaHKa-aBTOMaTa 15 nertaneil B MUHYTY, a BTOPOTO CcTaHka — 12 neraneil B MUHYTY. UTOOBI
BBHITIOJIHUTD 3aKa3, MEPBOMY CTaHKY MmoTpeboBanoch 3,6 MuH. CKOIBKO MUHYT MOTPEOyeTCs BTOPOMY CTAHKY Ha BBITIOJIHEHHE 3TOTO

ke 3akaza’?
5. 13 6 kT IbHAHOTO ceMeHu noiy4aeTcs 2,7 Kr Macia. CKoJIbKO Maciia Moay4duTcs u3 34 Kr ceMsiH JbHa?

KonTpoabnas padora Ne4 «CiioxkeHue M BbIYMTAHUE MOJ0KUTEIbHBIX M OTPULATEIbHBIX YHCE»
Bapuanr 1.

1. Haiinure uncna, KOTOpbIE HA KOOPAWHATHON MPSIMON HAXOIATCS HA PACCTOSTHUU 3 €IMHUIIBI OT YHCTa 2,
2. BhbInonHuTE ClOXEHHE:

1. -7+ (-7);

2. -3+5;

3. -99 + 32;

4. -2,5+ (-1,3).

3. BrInosHUTE BRIYMTAHHUE:

1. -5-13;
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3
2. -14 — (-34).

. Pemmre ypaBuenue: -6 +x + 7 — (-2)=5.
. Temnepatypa Bo3ayxa yTpom Obuta 2 °C, a k Beuepy oHa ctasia paBHou -5 °C. Ha cKoJIbKO rpajycoB U3MEHUIACh TEMIIEpATypa
BO3/yXa 3a JICHb?

Bapuanr 2.

. HalimuTe yncna, KOTOpble Ha KOOPAUHATHON MPSAMOM HAXOASTCS HA PACCTOSHUM S €IMHUILIBI OT yKcia -1.

. BBITOJTHUTE CIIOKEHUE:

1. -12 + (-6);
2. -5+ 12;

3. -20 +11;

4. -5,6 + (-4,7).

. BBINOJHUTE BBIYUTAHUE:

1. -2-31;
4
2. -22 — (-55).

. Pemnte ypaBuenue: -5+ x +1 — (-5)=3.
. YTpoM TemMrieparypa Bo3ayxa paBHsiach -8°C. Kakoil cTana remnepaTypa BO3AyXa BEUEpOM, €CIIU 32 JI€Hb OHA YMEHBIINIIAChH
Ha 3°C?
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KontpoabHast padbora NeS«YMHOKeHHe U JeJIeHHE I0JI0KUTEeNbHBIX U OTPULATEIbHbIX YUCE/D)
Bapuanr 1

Bemonau ymuoxenue: a) —9 ¢ 13;0) 0,6 « (—3,4); B) 21 « (-12); r) -9 4/9 « (-3/17).

Beimonuau genenwue: a) 76 : (—-19); 6)-0,81: 1,8; B) 56 : (-8), r) -7 4/5: (-1 11/15).

Pemmu ypaBHenue: a) 1,2a =-7,26; 6) b : (-3,6) =—7,2.

[IpencraBp uncna 7/22 v 4 1/3 B Buae nepuoandecKux IpoOeid. 3anuiy npuoOIKeHHbIE 3HAUCHHS JAHHBIX YHCEIT, OKPYTIIUB

e

MEePUOANYECKUE IPOOU 10 COTHIX.
5. CKOJBKO IEJIBIX PEIICHHUI UMeeT HepaBeHCTBO |X| < 57

Bapuanr 2

Beimosan ymuoxxenue: a) —9 ¢ 13;6) 0,6 « (—3,4); B) —21 « (-12); r) —9 4/9 « (-3/17).

Beimosnau genenue: a) 76 : (—19); 6) —0,81 :1,8; B) 56 : (-8), r)—7 4/5: (-1 11/15).

Pemmre ypaBuenue: a) 1,2a =-7,26;6) b : (-3,6) =-7,2

[MpencraBp uncna 7/22 u 4 1/3 B Bujae mepuHOAMUYECKUX APOOCH. 3amuiiy MpHOIMKCHHbBIC 3HAYCHUS TaHHBIX YUCEI, OKPYTJIUB

A whE

MEepUOANYECKUE IPOOU 10 COTHIX.
5. 5.CKOJIBKO IENBIX PELMICHUI NMeET HepaBeHCTBO [X| < 57

KontpouabHasi padota Ne6 «Pemenne ypaBHeHHiD)
Bapuanr 1
1. Packpoii CKOOKH 1 Haiu 3HaYeHHUE BhipakeHus: a) 4,5+(11+6,2); 06) 3,3+(2,5-6);
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2. Haiimute KopeHb YypaBHEHHUS 1 BBITIOTHUTE MPOoBepKYy :0,7x+4=0,3x
3. IlpuBenute momoOHBIE cilaraeMele: a) 6a-2a; 6) 8ct4c-c; ¢) 41-6T-3T+7+T.

4. Ymupocrtute Beipakenue: a) 5(n - 2) - 6(n + 3) — 3(2n - 9);

Bapuanr 2

1.Packpoii ckoOKM 1 Haliu 3HaYCHUE BhIpakeHus: a) 5,5+(21+5,2); 6) 5,3+(1,5-4);
2. Haiigute KOpeHb YpaBHEHUS U BBITOJHUTE MPoBEpKY :0,5x+2=0,5x

3.IIpuBenure momoOHbIE ciaraemele: a) 4a-2a; 6) 7ct+4c-c; ¢) 31-5T-21+5+T.
4.Yupoctute Beipaxkenue: a) 3(n - 2) - 4(n + 3) — 2(2n - 9);

Ka.]IeH)IapHO-TeMaTI/I‘IeCKOC INIAHUPOBAHUE 7 kjacc

(102 yaca)
Tema Koa-Bo Hara Hara IIpumeuyanue
Ne 4acoB IVIAHMpYeMast paxkTrueckas

BBo/HbIE YPOKH M YPOKH NMoBTOpeHus. Hucsia u Boryucjaenus.PanornanabHplie yncia (7 4.)

1 | Ucropust BOSHUKHOBEHHUS anreOphbl, IpeaMeT 1 01.09.2023
W3YUYEHUS AIreOphI

2 | IloBTOpeHME MO TeMaM Kypca MaTeMaTHKU 5-6 1 04.09

KJIaCCOB: I[CﬁCTBPI)I C pallMOHAJIbHBIMH YN CJIaMHU
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MPONOPLIMOHATIBHOCTH

3 | Ilpu3Haku aenuMocTu 06.09
4 | IIpomopuuu, MPOLIEHTHI 08.09
5 | Pemenue ypaBHeHUM 11.09
6 | Pemenne ocHOBHBIX 3a7a4 Ha IPOOH, IPOIICHTHI 13.09
7 | Peanbuble 3aBucumoctu. [Ipsamas u obpatHas 15.09

Adaredopanyeckne Boipaxkenusi. Toxnecrsa (9 4.)

8 | bykBeHHbIE BBIpAXXEHUSI WM BBIPAKEHUS 1 18.09
C MIEpEMEHHBIMU
9 | HomycTuMble 3HaUCHUS TIEPEMEHHBIX 1 20.09
10 | ®opmymbr 1 22.09
11 | [IpeoOpa3oBaHne OyKBEHHBIX BbIPAKEHHI 1 25.09
12 | Pemenue npumepos 1 27.09
13 | PackpsiTie ckoOoK 1 29.09
14 | Pemenue npumepoB 1 02.10.
15 | [IpuBeneHue noJoOHBIX ClAaraeMbIx 1 04.10
16 | Pemenue npumepos 1 09.10
YpaBHenusi (8 u.)
17 | YpaBHeHne © €ro KOpHH 1 11.10
18 | Pemenue npumepos 1 13.10
19 | JIuneitHOE ypaBHEHHE C OJTHON TMEPEeMEHHON 1 16.10
20 | Pemenue mpumepoB 1 18.10.

140




21 | Pemenue 3aa4 ¢ TOMOIIIBIO YPaBHEHHIM 1 20.10
22 | PemeHne TEKCTOBBIX 3a1a4 1 23.10
23 | IloaroToBka K KOHTPOJIBHOU paboTe 1 25.10
24 | KouTpoJbHas padotaNel o Teme «YpaBHeHUD» 1 27.10
®ynkuun (14 4.)
25 | Koopaunara Touku Ha nipsimoit. [Ipsimas 1 06.11
IPOMOPIMOHATIEHOCTD
26 | PaccTosiHMe MEXTy IBYMS TOUKaMH KOOPAHMHATHON 1 08.11
IPSIMOM
27 | [IpssMmoyronbHas cucTeMa KOOpAUHAT Ha TUIOCKOCTH 1 10.11
28 | IlonsiTue pyHKIHS 1 13.11
29 | Beruucnenue 3HaueHuit PyHkiuit mo hopmyie 1 15.11
30 | Pemenue nmpumepoB 1 17.11
31 | I'padbmuk pynKIIMN 1 20.11
32 | [TocTpoenue rpadhukoB 1 22.11
33 | Jluneninas pyHkuus u e€ rpaduk 1 24.11
34 | Pemenue npumepoB 1 27.11
35 | Urenue rpaduikoB peasibHBIX 3aBUCUMOCTEN 1 29.11
36 | Pemenue mpumepon 1 01.12
37 | I'padux pynkuum y = x| 1 04.12
38 | KonrpoJbHas padoraNe2 no teme «DyHKIUW) 1 06.12
CreneHb ¢ HATYPAJLHBIM NOKa3aTejieM H eé cBoiicTBa (13 u.)
39 | Onpenenenue CTENeHU C HATYPaIbHBIM 1 08.12
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ITOKa3aTCICM

40 | YMHOXEHUE U ACICHUE CTeTIICHEH 1 11.12
41 | Pemenue npumMepoB 1 13.12
42 | Bo3BeneHue B CTENEHb MPOU3BEACHUS U CTETICHU 1 15.12
43 | Pemenne mpuMepoB 1 18.12
44 | OgHO4JICH U er0 CTaHIaPTHBIN BUT 1 20.12
45 | YMHOXKEHHE OJTHOUYICHOB. 1 22.12
46 | Pemenue mpumepoB 1 25.12
47 | Bo3Benenne oqHOYJIEHA B CTENEHD 1 27.12
48 | Pemenue mpumepoB 1 29.12
49 | dynknun y=x?%, y=x° u ux rpaduku 1 08.01.2024
50 | Pemenue nmpumepoB 1 10.01
51 | KonutpoabHas padoraNe3 mo teme «CremneHnb ¢ 1 12.01
HATYPAJIbHBIM MOKAa3aTeJieM U eé CBOMCTBa»
Muorouwiensl (39 4.)
52 | MHOTOYJICH 1 €T0 CTaH apTHBIN BHT 1 15.01
53 | Pemenue nmpumepoB 1 17.01
54 | CnoxxeHne MHOTOYJICHOB 1 19.01
55 | Pemenue npumepoB 1 22.01
56 | BerunTanue MHOTOYJICHOB 1 24.01
57 | Pemenue npumepoB 1 26.01
58 | Pemenre TEeKCTOBBIX 3a7a4 1 29.01
59 | YMHOXEHUE 0THOUYJICHA HA MHOTOWICH 1 31.01
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60 | Pemenue mpumepon 1 02.02
61 | BeIHECEHHE OOIIETO MHOKUTEIS 3aCKOOKH 1 05.02
62 | Pemenue nmpumepoB 1 07.02
63 | YMHOXEHNEe MHOTOWIEHA HA MHOTOWIECH 1 09.02
64 | Pemenue mpumepoB 1 12.02
65 | [ToaroroBka Kk KOHTPOJILHOI paboTe 1 14.02
66 | KonrpoJsbHas padora Ned « MHOro4JIeHbD» 1 16.02
67 | PaznoxxeHne MHOTOWIEHAa Ha MHOKHUTENU CITIOCOOOM 1 19.02
IPYIITAPOBKH
68 | Pemenne mpumepoB 21.02
69 | Bo3Benenue B kBajpaT U B KyO CyMMBI 1 Pa3HOCTH 26.02
JIBYX BBIpOKCHUH
70 | Pemrenne mpumepoB 28.02
71 | Paznoxxenne Ha MHOXHUTEIH C TMOMOIILI0 (Hopmys 01.03
KBaJipaTa CyMMBI M KBaJpaTa pasHOCTH
72 | Pemenue nmpumMepoB 04.03
73 | Paznoxxenne MHOTOWICHA HA MHOYKUTEIN 06.03
74 | YMHOXEHUE Pa3HOCTU JIBYX BBIpQKEHHH Ha HX 11.03
CYMMY
75 | Pemienue npumepoB 1 13.03
76 | Paznoxxenune pa3HOCTH KBAJAPAaTOB HA MHOKUTEIN 1 15.03
77 | Pemienue npumepoB 1 25.03
78 | IIpeoOpa3zoBaHue 11EJI0T0 BBIPAKEHUSI B MHOTOUJICH 1 27.03
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79 | Pemenue nmpumepoB 1 29.03

80 | Pemenne TeKCTOBBIX 3a7a4 1 01.04

81 | PaznoxeHre Ha MHOXKUTEIIM CYMMBI KyOOB 1 03.04

82 | Pemenue npumepoB 1 05.04

83 | PaznosxeHue Ha MHOKUTEIHN PAa3HOCTH KyOOB 1 08.04

84 | Pemenue npumepoB 1 10.04

85 | Ilpumenenue Pa3IUYHbIX croco0oB Ui 1 12.04
Pa3IOKCHHS HA MHOKHTEITH

86 | Pemenue nmpumepoB 15.04

87 | [ToaroToBka kK KOHTPOJILHOM paboTe 17.04

88 | KonTpoabHast padora Ne5 mo teme «@opmy.ibl 19.04
COKPAIIEeHHOTO YMHOKEHUs»

89 | Pemenne mpumepoB 1 22.04

IMoBTOpenue (13 u.)

90 | BykBeHHbIE BBIpAKCHUSI WA BBIPAKCHUS 1 24.04
C TICpEMEHHBIMH

91 | YpaBuenue u €ro  KOpHH 26.04

92 | Koopnunara Touku Ha npsiMmoid. [Ipsimast 29.04
IIPOTIOPITUOHATILHOCTD

93 | Jluneitnas hynkums u e€ rpaduk 1 03.05

94 | Pewienue 3a7a4 ¢ MOMOIIbIO YPABHEHUI 1 06.05

95 | MHOTrOWIEH U €ro CTaHAAPTHBINA BU/T 1 08.05

96 | YMHOXEHME MHOTOUYJIEHAa HA MHOTOWJIEH 1 10.05
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97 | IlpeoOpazoBaHue 11EJI0T0 BBIPAKEHUS B MHOTOUJICH 1 13.05
98 | Pemenre mpuMepoB U 3a/1a4 1 15.05

99 | UToroBasi KOHTpOJIbHAsI padoTa 1 16.05
10 | Pemenue npuMepoB U 3a1a4 1 18.05
0

10 | UtoroBas koHTpoJIbHAs paboTa 1 17.05
1

10 | AHanu3 KOHTPOJIBHOM PaOOTHI 1 20.05
2

KoHTpo/1bHO-U3MepUTeIbHBIM MaTEePUAI
Ipeamer: Anredpa
Kaace 7
BapuanT 1.
1. Haifnure 3HaUY€HME BEIpAKEHUS:
Z 2 1

a) > +12:6)(-27) " (-35)
2. Pemte ypaBHEHHE:
1L 2
2)-2,4x+0,6=-4,2; 6)1,4(3-x)-0,9(x+2)=4,7; B)0,8:x=1 © :4 3 .
3. B ogHoit 60uke B Tpu pasza O60bIe OeH3MHA, YeM BO BTOpoil. Ecin u3 mepBoii 004ku BBUTATH 78 1 O€H3MHA, a BO BTOPYIO JOJUTH 42
71, TO B 0oukax 6eH3uHa Oynet nopoBHy. CKOJIbKO O€H3MHA OBLIO B KaXKAOW OOYKE MEepBOHAYAIBHO?
4. OtMeThTe Ha KoopArHATHOM mnockoctu Touku A(0;5), B(-9;-1), C(2;-7), D(-5;0).ITpoBeaute npsimbie AB 1 CD. Haiinure

KOOpAWHATBI TOYKHU JAHHBIX ITPAMBIX.
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Bapuanr 2.
1. Haiinute 3HaUYeHNE BBIpAKEHUS:
3 Z L
a)10-1>:6)24%(-13).
2. Pemure ypaBHeHue:
11
a)-3,6x+0,8=-6,4; 6)0,8(5-x)-1,2(x+4)=-2,8; 8)2 ° :6 3 =x:1,8.
3. B onHOM 3aie kuHOTeaTpa B J1Ba pa3a OoJblie 3puTeseil, 4yem Bo BTopoM. Ecim u3 mepBoro 3ana yiayT 37 4enoBek, a BO BTOPOU
npuayT 50 4enoBek, To 3puTesei B 0001X 3aj1aX CTaHEeT MOPOBHY. CKOJIBKO 3pUTENIeH ObLIIO B KaXKJIOM 3aJie IEpBOHAYAILHO?
4. OT™MeThTe Ha KoopauHaTHOM tiockoctu Touku M(0;4), K(2;0), P(-1;-8), C(1;-5). ITposeaute npsimbie MK u CP. Haiigure
KOOPAMHATHI TOYKH MEPECECUEHUS JAHHBIX MPSIMBbIX.

KounrpouabHas padora Nel mo reme: «YpaBHeHHs € OAHOM NEPEMEHHOID).
Bapuant 1.

1.Pemmre ypaBHeHue:
a)5x-17=13-x;
0)4x-9(x-7)=-12;
B)0,4(3x+1)=5,6-3(2-0,4x)
2. I1pu xakoM 3HaUECHUU TIEPEMEHHOM Y, 3HAaUCHHE BhIpakeHus 3y-11 B Tpu pa3a MeHbIIEC 3HAUCHHSI BhIpaxXeHUs Sy-177
3. Pemure 3amavy, COCTaBUB YpPaBHEHHUE.
Ha ogHoM yuacTke ObUIO B 5 pa3 0oJibllle Ca)KEHIIEB CMOPOJAMHBI, ueM Ha apyrom. Ilocie Toro, kak ¢ mepBoro ydactka ysesiu 50
CaXXEHIIEB, & Ha BTOpo nocaauiu eimie 90, To Ha 000UX ydacTKaxX CaKEeHIIEB CTao MOpOoBHY. CKOJBKO BCETO CaXKEHIIEB OBbLIO Ha ABYX
y4acTKaxX MMEepBOHAYAIBHO?
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4, MoTopHas J0JKa IuIa 44 1Mo TCYCHUIO PEKH M 5 4acoB NMPOTUB TedeHUs. [1yTh, IPOWICHHBIN JTOJAKOW MPOTUB TCUCHHS, HA 8,3 KM
JUIMHHEE, YeM IyTbh, MPONACHHBIA MO TeueHHU0. HaliguTe myTh, MPONHACHHBIA MO TCUCHHIO PEKH, €CIIM CKOPOCTh TECUCHHUS peku 1,3
KM/,

5. Pemture YpaBHEHUS: (B 3aBHUCUMOCTH OT YPOBHS IMOJATOTOBKH KJIacca JaHHOE 3aJaHue MOXXKHO JaTh Ha JOIIOJIHUTEIIBLHYIO OueHKy).
x+14 Bx+l

a) 2 - =l

2¥—3 1l—x Sx+1
6) ° - 4 + 20 =3x

Bapuanr 2.
1.Pemmre ypaBHeHue:
a)4x-12=18-x;
0) 21x-5(2x-7)=24,
B)0,15(x-4)=9,9-0,3(x-1).
2. Ilpu kakoM 3HaYEHUH a, 3HAUYCHUE BRIpaKeHHsI 8a+3 B Tpu pas3a OoJbIle 3HAUCHUS BRIpOXKEHU Sa-67
3. Pemnre 3a1auy, COCTaBUB ypaBHEHHUE.
B nepBom capae B Tpu pasza Oomblie ceHa, yeM Bo BTopoM. Ilocne Toro, kak u3 mepBoro capast yse3nu 20 T ceHa, a BO BTOPOH -
npuse3nu 10 T, B 000ux capasx ceHa ctano mopoBHy. CKOJIBKO BCETO TOHH CEHA ObLIO B ABYX capasix MepBOHAYAIHHO?
4. Temnoxox mien 3 yaca MPOTHUB TEYCHHUS M O YacOB MO TeueHuto. [lyTh, MpOWIeHHBIN 10 TeueHuto, Ha 79,2 kM OoJbIle MyTH,
MPOUIEHHOTO POTUB TeueHus. Haliiute myTh, MPOWIEHHBII MO0 TEYEHUIO, €CIIH CKOPOCTh T€UeHHsI paBHa 2,4 KM/4.

5. Pemnre ypaBHeHus: (B 3aBUCUMOCTU OT YPOBHSI MMOJATOTOBKH KJlacca JaHHOE 3aJaHUE MOKHO J1aTh Ha JOMOJIHUTEIbHYIO OIIEHKY ).
8x—3 3x+1

g 7 - 10 -
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x—2 2x—5 1—-4x
6) > + 4 - 20 =gy

KontpoJsbHasi padora Ne 2 o teme: « JIuneiinasi pynkuus».

Bapuanr 1.
1. ®ynkuusa 3agana Gopmynoit y=4x-30. Onpenenure:
a) 3HAYCHHE Y, €Clii X—=-2,5; 0) 3HaUCeHHE X, TP KOTOPOM Y= -6; B) MPOXOAUT JiK TpaduK PYHKIIUH Yepe3 TOUKY
B(7;-3).
2. a) [loctpoiite rpaduk pyHkunn y=-3x+3.
0) Ykaxure ¢ moMolpko rpadrka, Ipu KakoM 3HaYCHUH X 3HaUeHue y=6.
B) Uemy paBHO 3HaueHUE (QYHKIINH, €CJIM 3HAYCHUE apTyMEHTa PaBHO -37
3. B onHOI1 1 TOM ke cucTeMe KOOpAuHAT mocTpoiite rpaduku pyHKui: a) y=0,5x; 6) y=-4.
4. Haiinute KOOpAMHATHI TOUKH nepeceueHus rpaduxoB QyHkiui y=-38x+15 u y=-21x-36.
5. 3amaiite hopmyoit muHeNHY10 QYyHKINIO, TpapuK KOTOPOH MapajuiesieH IpsiMoil y=-5X+8 1 MpOXOAUT Yyepe3 Hauaao KOOPAUHAT.
6. Haitnute xoopanHaThl TOuek niepecedenns rpaduka QyHkmmnn y=-42x+21¢ ocsiMu KOOpAUHAT.

Bapwuanr 2.
1. ®yukuus 3agana popmynoit y=6x+19. Onpenenure: a) 3HaueHue y, eciu x=0,5; 6) 3HaUeHHE X, IPU KOTOPOM y=1; B) IPOXOJUT JIH
rpaguk GyHKIHMH Yepe3 TOUKY
A(-2;7).
2. a) Iloctpoiite rpaduk dpyHkmn y=2x-4.
0) Ykaxxute ¢ moMoIpio rpaduka, uemy paBHO 3Ha4YCHUE Y, TPU X=1,5.
B) [Ipu kakoM 3HaUYeHUM apTyMEHTa 3HaUYeHUE (DYHKIIMHU PaBHO -27
3. B oxHOIi 1 TOI %Ke crucTeMe KOOpANHAT MOCTpoiTe Tpaduku GyHKIUN: a) y=-2X; 0) y=3.
4. Haiinure KOOpAMHATHI TOUKH nepeceyeHus rpadpuxoB pyHkuui y=47x-37 n y=-13x+23.
5. 3anaiite popmyaoi IMHENHHYO (PYHKLNIO, TpadK KOTOPO apajiesneH npsMoi y=3x-/ 1 MPOXOUT Yepe3 HayaJlo KOOPUHAT.
6. Haitnute koopaAMHATHI TOUEK nepeceueHus rpaduka GyHkiun y=36x-18 ¢ ocsimu koopauHar.
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Kontpoabnasi padora Ne 4 nmo teme: «CTeneHb ¢ HATYPAJbHBIM NOKa3aTeleM U ee cBOMCTBA. OTHOUJIEH).

BapuanT 1.
6 4 2
3 . .. .
1. Beraucnure: a) 2 -(- 4475 6)(- 08+ (-6 ;
1 2
2= =l
3 5

B)(- 4°% 0,064; r)(-5') X (- &'

2. Brinonnure qeicTBUA:

5

3
o
Cn
Lad

b

a) @ 0. 6)0 @) &) (038 i
3. YpocTuTe BhIpaXEeHUS:

Q)5 X7 6)2,5x ) ¥ (2%,

5

_2 ix :!__.'
. 4 c?‘;x* iff y 3
B)0,SCX X (4 3T T (il
4. Bplynuciure:
7
(203) ]
49 % T4 3= 243

)~ T ;6 °F
5. [locTpoiite rpaduk PyHKIUN y= X
[To rpaduky onpenenure: a) Mpu KaKUX 3HAYCHUSIX X 3HAYeHUE y=11;
0) 3HaueHue y npu x=2,5 u pu x=-1,5.
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5 & 2
1. Beraucnute: a)4 -(- 6875 6)(- 64" + (- 447 ;
1 2
3= =
3 7

B)(- 4% 0,027; T)(- ') X (- ¢

3
C

2. BeInonHuTe feiicTBUA:A) a' xa” ; 0) K ; B)( T r) (-04 o n)

3. YropocTurte BeIpaKEeHUS:
Xyixgxty? - By x (L 4d by
a)d Xy *6XY ;0)-0,5a% ) " (- );
1 5

. Em: n4 laﬂf § —J.Elﬂ' A
B)2,5M N % (iif ;)46 ( o
4. Beruuciure:

5
(63) ]
35 xS 5 x625

a) ] ;6) 25

5. IToctpoiite rpaduk GyHKIHE y=* |

BapuanT 2

K 5
{
i
' §2

¢ i

[To rpaduky onpenenure: a) Mpu KaKuX 3HAYCHUSIX X 3HaYeHUE y=10);

0) 3HaueHue y npu x=1,5 u pu x=-2,5.

KonTtposabnast pabora Ne4 nmo reme: « MHOro4wieHb».

BapuanT 1.
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1. BreimmosiHuTe IEUCTBUSA:

a)(8a-37 +1)-(a-37 );

6) 167 - 27 (8a-3);

B) 2ax(a+x)-ax(a-x).

2. BriHecuTe 00111 MHOYXKUTEID 32 CKOOKU:
a) 14xy+21Y" ;6)3 Y -6Y".

3. Pemmmte 3a1a4y, cCOCTaBUB YpaBHECHHE.

HepeBo351 3a ICHb 8T I'py3a BMCCTO 6T, BOJAUNTCJIb BBIIIOJIHHII 3aJaHHUEC Ha 2 AHA paHbIIC, YCM IIJIAHUPOBAJI. CKOJBKO TOHH I'py3a

IepeBe3 BOAUTEND?
4. Pemnre ypaBHEHUE:

a) X4 5x=0;
x+d  x—2
62- 2 = 3

B)9x-6(x-1)=5(x+2).
5. Ympocrture BblpaxeHHe.
3x(x+y+c)-3y(x-y-c)-3c(x+y-c).

1. BeimonnuTe aeHCTBUS:
a)(4 ¢ +9a)-( « -1+9a);
6)69 27 (30 +a);
B)Xy(X-y)-2Xy(x+y).

2. Beinecure oOmmii MHOKHUTEID 32 CKOOKH:

)00y -25Y":6)2 X +4 X'

Bapuanr 2.
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3. Pemute 3amady, COCTaBUB ypaBHEHHUE.
Tokapb BBIOIHII 3aKa3 3a 6 AHEN BMecTo 8 nHeH, Tak Kak B IeHb BBITAUMBaJ Ha 2 JieTainu Ooublie, yeM rmiaHupoBai. CKOIbKO
neranei OblIOo 3aKa3aHO TOKapio?

4. Pemnre ypaBHEHUE:
a

¢ X8 -4x=0;
x+1 X+5
6)4- © = 2

B)7-4(3x-1)=5(1-2x).
5. Ympocture BblpaxkeHHe.
4x(atx+y)+da(a-x-y)-4y(x-a-y).

KonrpoabHasi padora NeS mo reme: «@PopmyJibl COKPALIECHHOT0 YMHOKEHHU .
Bapuanr 1.
1.TIpeoOpazyiiTe B MHOTOUJICH.
a) (=47 6) (Tz+a) - g)(5c-1)(5c+1); T)(3a+2p)(32-2p).
2.1IpencraBpTe B BUJIE MHOTOWICHA.
(a=9F .(81+2a).
3. Pa3noxure Ha MHOKHUTEIIH.
a) X -49; 6)25 X -10xy+ " .
4. Pemure ypaBHEHHE.
(2=x) -x(x+1,5)=4.
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5. BeinmosHuTe IencTBUS.

]

2) & -2a)(2at Y0 ; 6) (3¥+xP ; gy (2+pP(2-pF
6. Pemure ypaBHeHue.
a)(22=5F ((2x-3)(2x+3)=0;
6)9 " -25=0.
7. Pa3noxure Ha MHOKUTEIN.
ayd X' .9 a*; 6250 - (a+3]
Bapuanr 2.
1.IIpeoOpa3yiiTe B MHOIOUJIEH.

a) (3a+4)  6) (2x—pf - 8)(b+3)(b-3):
r)(5y-2x)(5y+2x).

2.1IpencraBpTe B BUJIE MHOTOYJIEHA.
(ct b)(c- b)-(5¢ —b7).

3. Paznoxure Ha MHOXKUTEIH.
a)25Y - ;6)C +4bet4 V.

4. Peminte ypaBHEHHUE.

12- (4=x)° =x(3x).

5. BBIIIOIHUTE JEHCTBUS.

2)(3x+ % )(3x- 3 ): 6) (¢ —6af . B) (a—xf(x+af
6. Pemnre ypaBHeHue.
a)(4x-3)(dx+3)- (42— 1] =3x;

6)16 ¢ -49=0.

7. Pasnoxute Ha MHOKUTEIH.
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-

Ly

2)1008' -9 ;)9 X - (x=1]

HToroBasi KOHTPOJILHAsA padoTa 3a Kypc / KJacca.
BapuanT 1.
1. YrpocTuTe BbIpaKeHHUE.
a) 10 X y (=227 . 6) (3x-1)(3x+1)- (3x+ 1]
2. Pa3znoxure Ha MHOKUTEIN.
a)25a-ab” ;6) 37 -6a+3;8) 3¢ -3V -atb.
3. Pemure ypaBHEHHE.

ox—4  x+2
a) 3x-5(2x-1)=3(3-2x): 6) ¢ - 3 =2:B)5x-6% =0.
4. Pemure cucteMy ypaBHEHHAN
x+H2y=11;
S5x-3y=3.

5.a) [Toctpoiite rpaduk GyHKIHH y=2X-2.

0) Onpenenure, MPOXOANT Jin Tpaduk GyHKIMH yepe3 Touky A (-10;-18).
Bapuanr 2.

1. Yopocture BbIpaxxeHue.

a)5 xy (=2xy)} : 6)(2x-1)(2x+1)- (2x—1F _

2. Pa3noxxurTe Ha MHOKUTEIH.

a) b c-9¢; 6) 2 @ +12a+18; B) x-y-2 X +2V° .

3. Pemure ypaBHeHueE.
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x+5 x+1

a) 3-4(1-6x)=2(3x+4);6) 2 - © =4;B)3 X +4x=0.
4. Pemure CUCTEMY YPaBHEHUH

y-3x=3;
2y-5x=23.

5.a) [Toctpoiite rpaduk GpyHKIMHN y=6-3X.

0) Onpenenure, MPOXOAMT Jin rpaduk GyHKIUH Yyepe3 Touky A (10;-24).

KaJIeH[[apHO-TeMaTH‘IeCKOC INIAHUPOBAHME 110 a.ﬂreﬁpe, 8 kJ1acc

Kosmn4yecTBO yacoB: Bcero 68 uacoB; B HeJe 110 2 yaca

Ne Tema ypoka Koa-Bo | /lara mo miany Hara IIpumeuanue
4acoB (pakTuyeckasn
IloBTOpEHHE 5
1 [ToBTOpenue no teme «CTeneHb ¢ HaTypaJlbHbIM 1 04.09.2023
MIOKA3aTeJIeEM U €€ CBOMCTBA»
2 [ToBTOpeHue: mpeobpazoBaHKE METBIX 1 06.09
BBIPQXEHHUH C MCTIOIB30BAaHUEM TIPABUI
PacKpBITHS CKOOOK, (hOPMYJT COKPAIICHHOTO
YMHOKEHHSI, TPUBEJICHUS TIOJOOHBIX ClIaraeMbIX.
3 [ToBTOpEHUE: pelIeHUE JINHEHHBIX YPAaBHEHUH. 1 11.09
4 [loBrOpenue: pelieHre 3aaady MpU  TOMOIIA 1 13.09
COCTaBJICHUsI YPaBHEHU.
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5 Perienrie TEKCTOBBIX 3a7a4 pa3HBIMH CIIOCOOaAMU 1 18.09
YpaBHenns u HepaBeHCTBa .CHcTeMbI JIMHEHHBIX ypaBHeHHH 15

6 AHaJM3 pe3yabTaTOB KOHTPOJILHON PabOTHI. 1 20.09
JluneltHOoe ypaBHEHHE C ABYMsI IEPEMEHHBIMH,
.40

7 CBolicTBa TMHENHBIX YPABHEHHH C ABYMSI 1 25.09
TIEPEMEHHBIMU

8 ['paduix MMHEHHOTO YpaBHEHHUS C ABYMS 1 27.09
nepeMeHHbIMU, 1.4 1

9 Pelienne TMHENHOTO YpaBHEHUS C ABYyMS 1 02.10
NIEPEMEHHBIMU

10 CucTeMbl JINHEWMHBIX YPAaBHEHUN C JBYyMS 1 04.10
MIEPEMEHHBIMH, 11.42

11 Pemenue cucteM JTUHEHHBIX YPaBHEHHM C ABYMSI 1 09.10
TIEPEMEHHBIMU

12 ['paduueckuii criocod pereHust CuCTeM 1 11.10
JIMHEMHBIX YPABHEHUH C IByMsI IEPEMEHHBIMU

13 Cnioco0 1moacTaHoOBKH, 11.43 1 16.10

14 Peuienne cucteM JIMHENHBIX YPABHEHUI 1 18.10
CoCcO0OM MOJICTAHOBKH

15 Cnoco0 croxeHus 1 23.10

16 Peuienne cucTeM JIMHENHBIX YPABHEHUI 1 25.10
CI0COO0OM CIIOKEHHUS

17 Pemnrenue 3a1a4y ¢ mOMOIIBIO CHCTEM 1 06.11

YpaBHEHHIA,I1.45
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18 Pemenue 3a1a4 ¢ MOMOIIBIO CUCTEM YPaBHEHUH. 1 08.11
CamocrosiTenbHas pabora.

19 O6o6maronuii ypok 1o teme «CructeMbl 1 13.11
JIMHEWHBIX YypaBHEHUN». [loAroToBka K
KOHTPOJIbHOH padore.

20 KonrpoabHasi padora Nel Ha Temy: 1 15.11
«Cucrembl JIMHEHHBIX YPABHEHUID)

Auredpanvyeckue BbIpaskeHHs. AjireOpandyeckas Apoob. 22

21 AHanu3 pe3yJbTaToB KOHTPOJIBHOM PabOTHI. 1 20.11
PannonanbHbie BeIpaskeHus, 1. 1

22 OCHOBHOE CBOMCTBO J1po0OH, I1.2 1 22.11

23 Coxkparierue 1pooei, 1.2 1 27.11

24 Crnoxenue apo0Oeit ¢ 0TMHAKOBBIMH 1 29.11
3HaAMEHATEIIMH, 11.3

25 Brruuranue npobeit ¢ oqMHaKOBBIMU 1 04.12
3HaMEHaTeIIsIMU,11.3

26 Crnoxxennie Apobeit ¢ pa3HbIMU 3HAMEHATENSIMU 1 06.12
m.4

27 Brrautanue npobeii ¢ pa3HbIMU 1 11.12
3HaMeHaTeJIIMH, 1.4

28 PanmonansHbie JpOOM U MX CBOKMCTBA. 1 13.12
CamocTtosTenbHas padora.

29 YMHOKEHHE IpoOeit, .5 1 18.12

30 YMHOXEHHE IpoOU Ha MHOTOUJIEH 1 20.12
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31 Bo3sBenenue npobu B CTEIEHb,I1.5 1 25.12
32 Bo3sBenenune 1pobu B CTETICHD 1 27.12
33 Jlenenne npooeit,m.6 1 08.01.
34 [IpeoOpa3zoBaHne palMOHATLHBIX BRIPAKCHHM, 1 10.01
m.7.
35 [IpeoOpazoBaHue BBIpaKECHHUE B pallMOHATBHYO 1 15.01
IpoOb
36 OyHKIUS Y=K/X,I1.8 1 17.01
37 ['padux pyHKuMM y=x/X 1 22.01
38 [Toctpoenue rpaduka GyHKIHH y=K/X 1 24.01
39 [IpencraBienue 1podu B BUAE CyMMBI JIpoOeii,9 1 29.01
40 [IpencraBienue 1podu B BUIE pa3HOCTH 1 31.01
41 O6o06maronuii ypok 1mo Teme «ParmoHaibHbIe 1 05.02
npobu 1 ux cBoicTBay. [lonaroToBka k
KOHTPOJIbHOH padoTe.
42 KonrpoabHasi pabGora Ne2 Ha Temy: 1 07.02
«PanmnoHabHbIE IPOOH U UX CBOICTBA)
Yucaa u Bpruuciaenns. Kpagparuoie KOpHU. 22
43 Panmonanbabie yncna .10 1 12.02
44 HppanuonanbHelie yncna,i. 1 1 1 14.02
45 KBanparnasie kopau,mn.12 1 19.02
46 ApudmMernueckuii KBaApaTHbINA KOPEHb, 11.12 1 21.02
47 VpasHenue Buja x° = a, m.13 1 26.02
48 Haxoxaenue npuOanKeHHbIX 3HAYCHU N 1 28.02

KBaJpaTHOIO KOpPHS, 11.14
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49 dynxiua y = VX u ee rpaduk, m.15 1 04.03
50 KBangpaTHbIii KOpeHb U3 TPOU3BEACHUS ,I1.16 1 06.03
51 KBampaTHblil KOpeHb U3 1po0u,I1.16 1 11.03
52 KBanpaTHblit KOpeHb U3 CTENEHH, .17 1 13.03
53 O6o06maronuit ypok 1o teme: «KpajapaTHsie 25.03
KOPHID)
54 CamocrosiTenbHas paboTa 1o TeMe: 1 27.03
«KBanpartHbie KOpHI»
55 BrlHeceHre MHOXKHTENS U3-T10/] 3HaKa KOPHS, 1 01.04
m.18
56 BHecenne MHOXUTENS 1101 3HAK KOpHS, 11.18 1 03.04
57 [IpeoOpa3zoBaHue BbIpaKEHUMN, COAEPIKAIINX 1 08.04
KBaJpaTHBIE KOPHH, 11.19,20”
58 [IpeobpazoBaHue BeIpakKeHUM, COIEPKAIITIX 1 10.04
KBaJpaTHble KOpHU. OCBOOOXKIEHHUE OT
UPPALMOHATBFHOCTH B 3HAMEHATEIE IPOOH.
59 Oo6o06maronuit ypok o teme «lIIpeobpazoBanue 1 15.04
BBIPKEHUI, COJIEPIKAIINX KBAIPATHBIC KOPHID.
[ToaroroBka K KOHTPOJIBHOM padoTe.
60 Kounrpoabnas padora Ne3 no reme: 1
«KBaaparubie kopHu. [IpeodbpasoBanue
BBIPA)KEHMH, COIePKAIIMX KBA/IPAaTHBIE
KOPHH»
61 AHam3 pe3ynbTaTOB KOHTPOJIBHOM paObOTHI. 1 17.04
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IToBTOpEeHME U 00001IEHUE.

62 CniocoObl cpaBHEHUS YUCE. 1 24.04
63 Pemenue ypaBHeHMIA. 1 06.05
64 Pemmenue 3agau u3 peaqbHON )KU3HH. 1 08.05
65 Pemenre TeKCTOBBIX 3a71ad. 1 13.05
66 HTorosmplii KOHTPOJIbL 1 15.05
67 CpaBHeHHe CITIocOOOB pelIeHue 3a/1au. 1 20.05
68 Pemenue 3a1a4 pasHpIMU criocobaMu 1

KonrpoabHas padora Nel o teme: «Cucrembl TMHEHHBIX YPABHEHUH C ABYMH IlePeMEHHBIMI.

1.Pemnre cucremy ypaBHEHUN.

2a+3b=10;
a-2b =-9.

2. Pemmure

JIBe rvpu U TpU TraHTeNId BMecTe BecsT 47 Kr, a Tpu rupHu Tspkenee 6 ranteneid Ha 18 kr. CKOIBbKO BECUT TUPS U CKOJIBKO BECUT

raHTesb?

3. I'paduk nunelHOM GyHKIMU poxoauT yepe3 Touku A(-5;32) u B(3;-8). 3amaiite 3Ty InHEHYI0 QYHKINIO (GOPMYIION.

3a1ady.

KouTpo/ibHO-u3MepuTeIbHbIH MaTepua

Ipeamer: Anreopa
Kaacc: 8

Bapuanr 1.
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4. Pemurte CUCTEMY YPABHCHUU.
2(3x+2y)+9=4x+21;
2x+10=3-(6x+5y).

Bapuanr 2.

1.Pemnre cucremy ypaBHEHU.
at+2b=5
3a-b=8.

2. Pemwure 3amauy.
3a geTwIpe OI0KHOTA U TpU pyuku 3arutatuiau 90 py0. [[Be pyukn nemienie Tpex 0J0KHOTOB Ha 25 py0. CKOIBKO CTOWT pydKa U
CKOJIbKO CTOUT OJIOKHOT?

3. I'paduk nuHelHOM QYHKIIMU POXOTUT Yepe3 Touku A(4;-5) u B(-2;19). 3apaiite 3Ty JInHEHHYI0 QYHKINIO (GOPMYIIOH.
4. Pemure cucteMy ypaBHEHHUM.

2(3x-y)-5=2x-3y;
5-(x-2y)=4y+16.

KonTtpoJsbnas padora Ne2 no teme: «PanmoHasbHble IPO0H M MX CBOMCTBA)

Bapuanm 1

1. CoxpaTure 1podb:
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14a’b 6) % . y? -z
CTRETTE ) = 5o B -
49a°b x° +4x 2y+2z

a)

2. llpeacraBbTe B BUjae ApoOuU:

a) 31‘2—1+I—9; 6) 1 1 5 5¢-2

X 3x 2a—b_la+b’ c+3*c2+3c'

3. HaiiguTe 3HaYeHMe BbIPAKEHUA:

a*-h
=il

a npu a=0,2; b=-5.

4. YnpocTuTe BbIpaieHHe:

Bapuanm 2
1. CoxpaTure 1podb:

39x’y 6) 5y 3a-3b
26x2y?’ 2.2y’ a’-b*’
ye=2y

2. [lpeacraBbTe B BUJIE APOOHU:
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2a a Ix+y i 3x-y '

4-3b 3
B) = + :

b*-2b b-2

A2
o L +3y
3. HaiiguTe 3HaYeHMe BbIPAKEHUA: 2y npux=-8,y=0,1
2 x+8 1

4. Yrpocturte BoIpakeHue: X~ 4 x'-16 x

KonTpoabnas padora Ne3 «KBaapaTHbie KOpHI
BapuanT 1
1. BeiHECTH MHOXKUTENH 32 3HAK KOPHS

@;@;@;\/700.

2. YIIpOCTUTh
[27 - J12 + /75; 0,7-/45 +%\/20

3. CpaBHUTH

4\/5 u 5\/5
a/3

4. YIpOCTUTH BBIPAKEHUE
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VB(v/2 +/5);
(V7 - V3)W7 ++/3)
(v10 ++/8)’

Bapuanr 2

1. HaﬁHHTe 3HAYCHUC apI/I(l)MeTI/II{eCKOFO KBaI[paTHOFO KOprI:
J1600 . - 6%
2) .6) VO

V4500 ﬁ B)\/ﬁ,
2. Beranciure: a) 0,36 '81;6) J500 ' B) -31 | NG

(V7-3)": 6)(10- 8)(\10+8); 51230 - 308+ 2.

3. YIpocTuTh BhIpaKEHUE: a) a)

4. cknrounTe MppaliMoHaIbHOCTh U3 3HAMEHATEJS:

b 5

o V75 V3445,

Kontpoasnas padora Ned «IIpeodpaszoBanue BbIpaKeHUi, COAEPKAIUX KBAAPATHbIE KOPHI»

Bapuanr 1

1. BHecuTe MHOXUTEIb MO/ 3HAK KOPHS:
164



1 1
3)5\6 6) 7\/2 B) 5@

2. BeiHecuTe MHOKUTENH H3-I10J] 3HaKa KOPHA U YIIPOCTUTC BBIPAKCHUC!

2./18 + 5.5 —%\/32 —72

2 1
_ 6,/= =./s8
3.CpaBHuTE 3HAYEHUS BRIpaXKeHui: V3 u 2

4.CokparuTte apoob:
5—-a° V3-3
a) \/g —a 6) \/g — \/1_5

5. Beruuciure:

2) (243 -1)(3v3 +5)- 73

Bapuanr 2

1.BHecuTe MHOKHUTENb O] 3HAK KOPHS:

3 1
a)3‘/§ 6) _5\/g B) Z\/‘TS

227 +4\/E—é\/7_5—9\/§

2. BeiHecuTe MHOKUTEID H3-110/] 3HAKa KOPHA U YIIPOCTUTC BBIPAKCHUC:!

1 /a0

8.3
3. CpaBHUTE 3HAYECHMSI BHIPAXKECHU: 4 n3
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4.CoxpatuTte Ipo0h:

3-b*

5-+/5

a) V3+b ) V10-+2 5 Bpuucnure:a) 3v2 - 2flav2 +7] 132

KanennapHo-TemMaTnueckoe IJiaHupPoOBaHue 1o ajredpe, 9 kiacc
Koaun4yecTBO yacoB: Bcero 68 uacoB; B HeJe 110 2 yaca

Ne Tema ypoka Koa-Bo | [ara mo miany Hara IIpumeuyanue
4acoB (pakTHyeckasn
IloBTOpEHHE 5
1 [ToBTopenue: IlpeoOpazoBaHue parOHAIBHBIX 1 04.09.2023
BBIPa)KECHU I
2 [ToBTOpenue: [IpeobpazoBanme BEIpaKEHHUIA, 1 06.09
COJEpIKaIMX KBaJpaTHbIE KOPHU
3 [ToBTOpEHUE: pEllICHUE JIMHEMHBIX YPABHEHUN U 1 11.09
CUCTEM JIMHEHHBIX YPAaBHECHHM.
4 [loBTOpEHUMe: pelieHue 3aga4y €  OMOIIbIO 1 13.09
YPaBHEHUMN
3) Pemenue 3a1a4 ¢ TOMOIIBIO CUCTEM YPAaBHEHUI 1 18.09
I'naga III . KBagparHbie ypaBHeHHsI U €r0 KOPHU 19
6 Henonuele kBafpaTHbIE YpaBHEHUS 1 20.09
7 Pemenne HENOMHBIX KBAIPAaTHBIX YPAaBHEHUI 1 25.09
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8 Ornpenenenue KBapaTHOrO YpaBHEHUS 27.09

9 Pemenue kBaipaTHBIX ypaBHEHUI 02.10

10 dopmyiia KOpHEH KBaJPaTHOTO YPaBHEHUS 04.10

11 Perienne kBaipaTHBIX ypaBHEHHH 110 09.10
dbopmyie(1)

12 Peuiennie KBapaTHBIX YpaBHEHHI T10 11.10
(opmyue(1)

13 Peuiennie KBapaTHBIX YpaBHEHHI 110 16.10
bopmyie(2)

14 Pemenue kBaipaTHbIX YpaBHEHUM 110 18.10
opmyie(2)

15 Kounrpoabnasi pa6ora Ne 1 no teme: 23.10
«KBaapaTHble ypaBHEeHHSD»

16 AHanu3 KOHTpoJIbHOM paboThl. CocTaBiieHue 25.10
KBaIPAaTHOTO YPaBHEHHUSI 11O YCIOBHIO 3a7a9n

17 Perienue 3a7a4 ¢ MOMOIIBIO KBAaJIpaTHBIX 06.11
YpPaBHEHUM

18 Pemienue 3a71a4 ¢ MOMOUIBIO KBAJIPATHBIX 08.11
ypaBHEHUN

19 Teopema Buera 13.11

20 [Ton6op KopHEH ¢ UCTIOJIH30BAHUEM TEOPEMBI 15.11

Buera

JIpoOHbIe palliOHAJILHbIE YPABHEHHSA
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21 Omnpenenenue IpOOHBIX pAlIMOHABHBIX 1 20.11
YPaBHEHUMN

22 Pemienne 1poOHBIX pallMOHAIBHBIX YPAaBHCHUM 1 22.11

23 CocraBnenue 1poOHOTO PAIMOHATBHOTO 1 27.11
YpaBHEHUS IO yCIIOBUU 33]Ia4H

24 Perienune 3a1a4 ¢ moMOIIBI0 paliioOHATBHBIX 1 29.11
YpPaBHEHUU

I'naBa V. HepaBencrBa. 18

25 YucrnoBbie HEpaBEHCTBA 1 04.12

26 CpaBHEHHE YHCIIOBBIX HEPABEHCTB 1 06.12

27 CBOIICTBA YMCIOBBIX HEPABEHCTB 1 11.12

28 Cno’)keHHe YHCIIOBBIX HEPABCHCTB 1 13.12

29 YMHOKEHHUE YUCIOBBIX HEPABCHCTB 1 18.12

30 [TorpemHocTh TPUOTMKEHUS 1 20.12

31 To4HOCTB MPUOIUKEHUS 1 25.12

32 [lepeceueHne MHOXKECTB 1 27.12

33 OO0benHEHNE MHOYKECTB 1 08.01.2024

34 YucnoBble MPOMEKYTKH 1 10.01

35 Pelienrie HepaBEHCTB ¢ OTHOM MEPEMEHHON 1 15.01

36 Pemenue HepaBeHCTB ¢ OTHON TIEPEMEHHOM 1 17.01

37 Pemienue cucteM HEpaBEHCTB C OJTHOM 1 22.01
IIEPEMEHHOU

38 Pemmenue cuctem HEpaBEHCTB € OJTHOU 1 24.01
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IIEPEMEHHOU

39 CamocTtosiTenbHas paboTa.(TecT) 1 29.01
40 Jloka3aTeabCTBO HEPABEHCTB 1 31.01
41 Oo6o6mmaronuit ypok mo teme: «HepaBeHncTay 1 05.02
42 KonrpoabHasi pabora Ne2 o teme: 1 07.02
«HepaBencrBa»
I'naBa CreneHs ¢ HeJbIM OKa3aTeIEM 9
\Y
43 OmnpeneneHne CTETICHH C TCITBIM 1 12.02
OTPHIATETHLHBIM TIOKa3aTeIeM
44 [enbrit oTpULIaTENbHBINA TOKa3aTENb. Perenue 1 14.02
YIIPAKHECHUM
45 CBoiICTBa CTENEHHU C LIEJIBIM OTPULIATETLHBIM 1 19.02
MoKazaresaem
46 CBolicTBa CTENEHH C LIEJIBIM OTPULIATEIbHBIM 1 21.02
nokaszaresieM. PemeHne ynpaxHEeHUN
47 CranmapTHBINA BU]T YUCIIA 1 26.02
48 Pa3Mepbl 00BEKTOB OKPYIKAIOIIETO MUPa 1 28.02
49 CrangapTHblid BUJ yKcia . Pemenue 3aqa4 1 04.03
50 O6o6maromuit ypok o teme : «CterneHs ¢ 1 06.03
1eJIBIM TToKa3aTenem». [loaroroBka k
KOHTPOJILHOM padoTe.
51 Kountpoabnasi padora Ne3 no teme «Crenenn 1 11.03
C IeJIbIM MOKAa3aTeemM»
I'naa |l. Ksaaparuunas QpyHkuus (9 kmace ) 8
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52 AHaJIN3 KOHTPOJIBHOM paboThl. DYHKIIUS 1 13.03
53 O6unactb onpenenaeHus: PyHKIUH 1 25.03
54 OO6macTh 3HaUCHUN QYyHKIIUN 1 27.03
55 OO6racTh onpeiesieHust 1 00J1acTh 3HAYSHUH 1 01.04
byHKkIuy. Permenre ynpaxHeHHH.
56 CaoiicTBa (pyHKIIMIA 1 03.04
57 CaoiicTBa Qpynkumii. Pemenue 3amay. 1 08.04
58 O6o0maronuii ypok 1o TemMe :«OyHKITH. 1 10.04
[ToaroroBka K KOHTPOJIbHOM padoTe.
59 Konrpoabnasi padora Ned o reme : 1 15.04
«DYyHKUHSA»
IToBTOpEHHE 9
60 Pelienrie TMHEMHBIX YPAaBHEHUIA. 1 17.04
61 Pelenue kBaipaTHBIX ypaBHEHUI 1 22.04
62 CpaBHeHHE OYKBEHHOTO M YHUCIIOBOTO 1 24.04
BBIPOKEHUS
63 Peliennie TEKCTOBBIX 3a/1a4 1 29.04
64 Crnioco0nlI pereHuit 3a1a4 1 06.05
65 HToroBasi KOHTpOJILHaAsA padoTa 1 08.05
66 AHanu3 KOHTPOJIBHOM PabOTHI 1 13.05
67 Pewienue 3ana4 U3 peaibHON KU3HU 1 15.05
68 [IpuMeHeHne MaTEMATHYECKUX 3HAHUM MTPU 1 20.05

pelIeHnN 3a7a4 U3 Ipyrux MpeaMeToB
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KouTpo/ibHO-u3MepuTeJIbHbIH MaTepua
IIpeamer: Aaredopa

Kuaacc:9

Kontpoabnas padora Nel no teme: «Huca0BbIe HEPABEHCTBA U UX CBOICTBAY

Bapuanr 1

1.13BecTHO, uTO a >b. CpaBuure: a) 21a u 21b;
0)-3,2au-3,2b; B)a+8mub+8.

2. JlokaxKuTe HEPABEHCTBO: a) (X + 7)?> x(x + 14);
6)b2+5 >10(b - 2).

3.M3BectHO, uTo 3,1 <10 < 3,2. Orenure: a)3 V10 ; 0) -J10 .
4.3Has, yto 7,2 < a< 8,4 u 2 <b< 2,5, ouenwure:

a) ab; 6)-2a+b; B) 2.
b

5.OLeHUTE MEPUMETP M IUIOIIA b IPSIMOYTOJIbHUKA CO CTOPOHAMHU
acM u b cM, ecii u3BecTHO, uTo 1,5<a<l1,6 u 3,2<b<3,3.
Bapuant 2
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1.W3BectHO, uTO a <b. CpaBnure: a) 18a u 18Db;
0)-6,7au-6,7b; B)at+5ub+5.

2. Jloka)KuTe HEPAaBEHCTBO: a) (X — 2)%> x(x — 4);
0)a?+1 >2(3a—4).

3.M3BecTHO, uTo 2,6 <7 < 2,7. Onenute: a) 2/7; 6)-/7.

4.3nas,yTo 1,5<a<1,8wul,2<c<1,5, onenure:
a) ac; 0) — + 43, B) 2,
C

1. OreHHTE IEPUMETP | IUTOIIAIb IPSIMOYTOJIbHHKA CO CTOpOHaMH a ¢cM U b cM, ecim m3BecTHO, uTo 2,6<a<2,7 u 1,2<b<1,3.

Kontpoabnas padoraNe3. «CreneHb ¢ HeJbIM NOKA3aTeJa1eM)

Bapuanr 1

1. Haitaute 3HaueHUE BhIpAKEHUSI:
a) 41 - 4°%; 0)67°:673 B) (2723,

2. YIpOCTHUTE BhIPAXKEHUE:
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a) (x39)* - x4 0) 1,5a%b3 - 4a3p*.

3. Hpeo6pe_123yfITe BBIPOKCHHUE:

a)@xlyzj : 6) [;”;} 2

3—9 . 9—4

7—6

4. BpIlUnucCIuTE:

5. Ilpencrasbre npousseaenue (4,6:10%) - (2,5 - 10°) B crannapTHOM BuUjIE UKCTA.
Bapuanr 2

1. HaiinuTe 3HaueHHE BRIpAKCHUS:

a) 5% - 52 6) 1273 124 B) (31)3,

2. YIIpoCTUTE BBIpAKEHUE:

a) (a9)* - a2 6) 0,4x5 y® - 50x%y°.
3. Hpeo6pa:l?,yp”1Te BBIpaKEHUE: L
a)(l » 3\_ . 6) (3‘1_4) .10a’p?
gx "y’ ) 2% '
)
-6 4—3

4. Beruucaure: &

5. IIpencrasbre npoussenenue (3,5:10°) - (6,4 - 10%) B cTangapTHOM BUJIE UUCIaA
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Kontpoabnas padoraNed «KBagparnunasi yHKuusD
Bapuanr 1
1. locrpoiite rpadux GpyHkmu y = x? - 6x + 5. HaliguTe ¢ moMommpko rpaduka:
a) 3Hauenwue y mpu x = 0,5;
0) 3HaYEHUA X, IPU KOTOPBIX y = -1;
B) HyJIU (DYHKIINH;
') MPOMEXKYTOK, Ha KOTOPOM (PYHKIIMSI BO3pacTaeT.
2. Halinure HauMeHbIlee 3HadeHre QyHKnun y = x2 - 8x + 7.

3. HaiinuTe o6nacTs 3HaUeHUH QyHKIUH Y = x2 - 6x - 13, rae X € [-2; 7].

1
4. He BBINONHSAS TIOCTPOEHHUS, OIIPEENIUTe, HepecekaroTces i napadona y = 4 x? u npsimas y = 5x -16. Eciii Touku nepecedeHust
CYILIECTBYIOT, TO HAUAUTE UX KOOPJIAUHATHI.

3— 3E ¥ 124/7 38
5. HalizuTe 3HaUYEHUE BBHIPAKECHUS 8 81

Bapuanr 2

1. TTocTpoiite rpaduk Gynkuuu y = x? - 8x + 13. Haiigure ¢ momousko rpaduxa:
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a) 3HaueHue y npu x = 1,5;

0) 3HaYEeHHUS X, IPU KOTOPBIX y = 2;
B) HyJH (PYHKIINU;
T') IPOMEXYTOK, B KOTOPOM (PYHKIIHSI yOBIBAET.

2. Haiimure nanGonbiiee 3Hauenne QyHKIMHU y = - x2 + 6x — 4,

3. Haiimure 061acTh 3HaYeHUi QYHKIUK y = X° - 4x - 7, r11e X € [-1; 5].

1
4. He BBINONMHSASA IIOCTPOEHHUS, OIIPEENIUTE, HepeceKaroTes i napabdona y = > x? u npamas y =20-3x. Eciu Touku nepecedeHus

CYLIECTBYIOT, TO HAMAUTE UX KOOPIUHATHI.

HroroBas KOHTpoJIbHAs paboTa

3\/ —2—+8
5. HalizuTe 3HaueHHE BhIpaKEHUS

10 i/si
27 16

KasiengapHo-teMaTnueckoe JIAHUPOBAHUE 110 TeOMETPUH

7 Knacc
Ne Kou- Jlara
T 11
YPOK eMa ypoka BO ITo nany S puMedyaHue
a 4acoB
I'nmaBa 1. HauyaabHble reoMeTpuieckue cBeaenus. ( 144)
1 | Touku. [Ipsimbie. OTpe3Ku. 1 05.09.2023
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2 | [IpoBemmBanue mpsMoi Ha MECTHOCTH 1 07.09
3 | Jlyu 1 12.09
4 | Yron 1 14.09
5 | PaBeHCTBO reoMeTpuYECKUX PUTyp 1 19.09
6 | CpaBHEHHE OTPE3KOB U YIJIOB 1 21.09
7 | JnuHa oTpeska 1 26.09
3 Enununnel uzmepenus. zmMepurenbHble 1 98.09
UHCTPYMEHTBI
9 | I'pamycHas mepa yria 1 03.10
10 Pemenue 3anau. lM3mMepenne yrioB Ha 1 05.10
MECTHOCTH
11 | CMexHbIe U BEPTUKAJIbHBIE YIJIbL 1 10.10
12 | TlepnieHauKyIApHBIC TPSIMBIE. 1 12.10
13 | IlocTtpoenue NpsIMbIX yTII0B HA MECTHOCTH 1 17.10
KounrpoabHas padora Nel o reme
14 | «HayanbHbIe reOMeTpUYECKHE 1 19.10
CBeJeHUs»
I'naBa 2. TpeyrosibHuKku.(224)
15 | TpeyrosnbHuK 1 24.10
16 | 1-i npu3HaK paBeHCTBA TPEYTOJIbHUKOB 1 26.10
17 Pemrenue 3agau 1 07.11
18 | IlepnieHaUKyYISIp K MPSMO¥ 1 09.11
19 | Pemenue 3anau 1 1411
20 buccekTpuchl, MeiaHbl, BBICOTHI 1 16.11
TpEeyrojJbHUKa
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21 | Pemenue 3amau 1 21.11
99 CBoiicTBa paBHOOEIPECHHOTO 1 9311
TPEYTOJIbHUKA
23 | Pemenue 3amau 1 28.11
24 | 2-i1 npU3HaK paBEHCTBA TPEYTOJHLHUKOB 1 30.11
25 | Pemenue 3amau 1 05.12
26 | 3-ii mpU3HAK PaBEHCTBA TPEYTOJIHLHUKOB 1 07.12
97 Pemienue 3a1a4. Menuanbl, OMCCEKTPUCHI 1 1212
Y BBICOTHI TPEYTOJLHUKOB
28 | CamocrosTenpHas paboTa 1 14.12
29 | OKpy>XKHOCTb 1 19.12
30 | ITocTpoeHUs MUPKYJIEM U JIMHEHKOMH 1 21.12
31 Kontpoabnasi padora Ne2 o teme : 1 96.12
«TpeyrojabHuKm»
32 | IloctpoeHue OUCCEKTPUCH yTIIa. 1 28.12
33 | [locTpoenwue neprneHANKYISPHBIX MPSIMBIX 1 09.01.2024
34 | IloctpoeHue cepearHbI OTPE3Ka 1 11.01
35 | Pemenue 3agau 1 16.01
36 |IlocTpoeHue yria, paBHOTO IAHHOMY 1 18.01
I'naga 3. [lapanenbHbie npsimMbie (144)
37 | OnpeneneHue napaaaeaIbHOCTH MPSIMbBIX 1 23.01
38 Tpu mpu3HaKa mapauIeIbHOCTH JIBYX 1 25 01
TPSIMBIX.
39 | IlpakTrueckue cnocoObl MOCTPOCHUS 1 30
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NapajuIeIbHBIX PSMBIX.

40 Pemenue 3anau. [IpakTnueckue cnocoObl 1 01.02
IOCTPOEHUS MAPAJIEIIbHBIX IPSMBIX.

41 Pemenue 3anau. Ilpusnaku 1 06.02
napauIeTbHOCTHU MPSMBIX.

42 | OO0 akcuoMax reoMeTpuu 1 08.02

43 | Akcuoma TmapayiyIeIbHBIX MPSIMBIX 1 13.02

44 | Pemienue 3anay. [lapanienbHble npsMele. 1 15.02

45 Teopemsl 006 yriax, 00pa3oBaHHBIX ﬂ?YMH 1 20.02
napayuIeTbHBIMUA TPSIMBIMU M CEKYIIIEH.

46 | Pemenue 3amau 1 02.03

47 | CamocTosTenbHas padoTa 1 22.02

48 [ToBTOpeHnue. IToaroToBKa K KOHTPOJIBHON 1 9702
pabote

49 KontpouabHas padora Ne3 no reme: 1 99.02
«ITapannenbHble NPAMbIE)

50 | Ananu3 KOHTPOJIBHOU PabOTHI 1 05.03

CooTHOLIEHHUS MeXKAY CTOPOHAMH U YIJIAMHU TPEYTroJbHUKOB(144)

51 | Teopema o cymMMe yTJIOB TPEYTrOJIbHUKA 1 07.03

59 BHemnmit yros tpeyrojabHUKa 1 12.03
OCTpOYTOJIbHBI, TPSAMOYTOJIBHBIA U

53 | TyHnOyroJibHbIN TPEYTrOJbHUKH 1 14.03

54 | TeopeMa 0 COOTHOLIEHUSX MEXKITY 1 26.03
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CTOpOHAMMM yIJIaMHU TPCYT'OJIBHHUKA U €C

CJICJICTBUS
55 | Pemrenue 3amay 1 28.03
56 | HepaBeHCTBO TpeyTroibHHUKA 1 02.04
57 | Peuwenue 3anau 1 04.04
HekoTopsie cBoicTBA MPSMOYTOJIBLHBIX
58 | TpeyroasHUKOB 1 09.04
59 | Pemenue 3amay 1 11.04
60 [Tpu3Haku paBeHCTBA MPSMOYTOIBHBIX 1 16.04
TPEYTOJILHUKOB
61 | Pemenue 3amau 1 18.04
62 CBOMCTBO MEAMAHBI IPSIMOYTOJILHOTO 1 93.04
TPEYTOJIbHUKA
63 | Pemenue 3amau 1 25.04
KounrpouabHas padoraNe4 no reme
64 | «CooTHOLIEHHUS MY CTOPOHAMH U 1 30.04
yIrJjiaMu TPeyroJbHUKOB)
IHoBTOpenune. O0001IeHNe 3HAHUI U yMeHUiT (44)
65 | HauanpHbIe reOMETpUYECKUE CBEACHMUS 1 02.05
66 | TpeyroabHUKH 1 07.05
67 | UToroBasi KOHTpPoOJIbHAs1 padoTa 1 14.05
68 | AHanu3 KOHTPOJLHON pabOTHI 1 16.05

KanengapHo-temaTu4eckoe IiiaHNpoOBaHue M0 reOMeTPHUH, 8 KJacce
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KoanugecTBo yacoB: Bcero 68 yacoB; B Heaea1o 2 yaca

Ne Tema ypoka Kou-Bo Jarta no miany Hara IIpumeuanue
4acoB (paxTyeckas
CooTHOmIeHMsI  MeXAY CTOPOHAMM W yIVIAMH 9
TPeyrojibHUKa
1 IToBTOpenue: Teopema 0 CyMMe yIJioB 1 05.09.2023
TPEYroJbHUKA
2 Teopema 0 COOTHOLIEHHSIX MEXKTY CTOPOHAMU U 1 07.09
yIJIaMH TPEYTroJbHUKA
3 OcTpOyronbHbIN, MPSIMOYTOJIBHBIA U 1 12.09
TYTHOYTOJBHBIN TPEYTOILHUKA
4 Penrenue 3amau 1 14.09
5 Teopema 0 COOTHOIIEHUSIX MEKTy CTOPOHAMH U 1 19.09
yIJlaMy TpeyroJjibHuKa. Pemenue 3a1au
6 Hexoropsie cBoricTBa IPAMOYTOJIBHBIX 1 91.09
TPEYTrOJIbHUKOB
7 [Ipu3Haku paBeHCTBA IPSAMOYTOJIBHBIX 1 96.09
TPEYTrOJIbHUKOB
8 YToJIKOBBIN OTpaXkaTeb 1 28.09
9 Pemenue 3anau 1 03.10
10 HepaBeHcTBO TpeyrojibHUKA 05.10
11 PaccTostnue oT TOUKH 10 IpsSIMOiA 1 10.10
12 PaccrosiHne Mexay napajiebHbIMHA IPSIMbIMA 1 12.10

180




13 [TocTpoenune TpeyroiapHUKa IO TPEM JIEMEHTaM 1 17.10
14 Pentenue 3amau 1 19.10
15 3aga4uu Ha MOCTPOCHUE 1 24.10

YeThIpexyroJbHUKH 24
16 MHOTroyroNsHUK 26.10
17 Brinykibiii MHOTOYTOJIBHUK 07.11
18 CymMa yIJIOB BBIIYKIIOTO N-yrojbHHUKA 1 09.11
19 YeThIpexyroybHUK, 1 14.11
20 Penrenue 3amau 1 16.11
21 [Tapannenorpamm 1 21.11
22 [Ipu3Haku napamienorpaMma 1 23.11
23 Tpanemus 1 28.11
24 Pemenne 3agau no teme "Ilapamnenorpammy. 1 3011
25 Pemenue 3anau no teme: « Tparnenusi» 05.12
26 KonTpoabHas padora Nel Ha Temy: 1

" " 07.12

Mapanuneaorpamm. Tpaneuust

27 [IpssMOyTONBHUK 1 12.12
28 Pom6 1 14.12
29 Ksampar 19.12
30 Pewenue 3anay no teme "[IpsMoyroiabHUK. 1 9112

Pom0. KBagpart".
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31 CamocrositenbHas padbota: "[IpsSsMOyTroybHUK. 1
Pom0. KBagpat" 26.12
32 OceBast cuMMeTpus 1 28.12
33 LlentpanbHas cuMMeTpus, 1 09.01.2024
34 KonTpoabHas padora Ne2 no teme: 1 11.01
«IIpsimoyroabHuk. Pomo. KBagpam»
ILinomans. Teopema Iludgaropa. 13
35 [Tnomaas MHOTOYTOJTPHUKA 1 05.12
36 OcHOBHBIEC CBOWCTBA ITJIOMIAICH 1 07.12
37 [Tnomans npsMOyTOIEHUKA 1 12.12
38 Penrenue 3amau 1 14.12
39 [nomanp napaiaeaorpamMma 1 19.12
40 [Tnomans TpeyroibHUKA 1 21.12
41 [Tnomans Tpanerun 1 06.02
42 Penrenue 3amau no teme: «llimomnaas 1 08.02
napajiesorpaMmma, TpeyroJbHIUKa
43 Pemenue 3anau no teme: «Ilnomanp Tpanemumy 1 13.02
44 Teopema ITugaropa 1 15.02
45 Teopema, o6paTHas Teopeme ITudaropa 1 20.02
46 ®opmyna ['epona 1 02.03
47 Pemrenue 3anad o teme: «Ilnomanu. Teopema 1 99 02
[Tudaropay.
48 KonTpoabnas padora Ne3 no reme: 1 97 02

«ILnomaan. Teopema IIudaropa
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IToxo0HbBIE TPEYTrOJILHUKH

[EEN
(0]

49 [TponopiimoHanbHBIC OTPE3KH. 1 29.02
50 Omnpenenenre mog0OHBIX TPEYTOILHUKOB 1 05.03
51 OTHolIEHHE TIIOMIAICH 1 07.03
52 Pemenue 3anau 1 12.03
53 [TepBrIii Mpr3HAK TOA00US TPEYTOJILHUKOB 1 14.03
54 Bropoii nmpu3Hak nmogo0us TpeyroJbHUKOB 1 26.03
55 Tpernii npu3HaK MOA00US TPEYTOIBHUKOB 1 28.03
56 Pemenue 3anau no teme "llpuszHaku nogoOus 1 02.04

TPEYTOJIbHUKOB"
57 KonTpoabHasi padora Ne4 mo reme: 1 04.04

«IIpu3Hakn noao6Msi TPEYroJabHUKOB)
58 Cpennsig TMHUS TPEYTOJIbHUKA 1 09.04
59 [TponopuoHaIbHBIE OTPE3KU B IPSIMOYTOJILHOM 1

TPEYrOJIbHUKE 11.04
60 [IpakTUueckue NpUIoKEeHUs TT0100MS 1

TPEYTrOJIbHUKOB 16.04
61 O noxo6un Mpou3BOBHBIX (PUTYP 1 18.04
62 Pemenue 3anau 1 23.04
63 IToBTOpenue u o6o6meHue 3nanuii. [Lomaam 1 25.04
64 Teopema ITudaropa. 1 30.04
65 YeThlpexyroJIbHUKH 1 02.05
66 Pemenue 3anau 1 07.05
67 HTorosasi KOHTPOJILHAA padoTa 1 14.05
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68 AHaJIN3 KOHTPOJIbHOU PabOThI 16.05

KoHTpOJIbHO-U3MepPHUTEJIbHBIN MaTepUAJI
Ipeamer: I'eomeTpus

Kuacc: 8

KonTpoabnas padora Nel mo teme: « Ilapanierpamm. Tpanenusi.»
Bapuanr 1
1. HaiiguTe yrisl OpsIMOYTOJIbHOM Tpareuuu, €clid OJIMH U3 €€ YIioB paBeH 20°.

2. CTopoHbI napajiiesiorpaMma oTHocsTCs Kak 1:2, a ero nepumetp paBen 30 cm. Haiinure cTopoHbl apajuiesorpamma.

3. B paBHOOOKOI Tpanenuu cymma yriioB pu 0oJibliieM OCHOBaHUH paBHa 96°. HalinuTe yrisl Tpanenuu.

Bapuant 2
1. JInaronanu npsimoyronbHruka MNKP nepecekarorcst B Touke O, ZMON = 64°. Haiinure yron OMP.

2. HaiinuTe yribl paBHOOOKOM Tparemnuu, e OAuH 13 ee yrioB Ha 30° 60JbIle BTOPOTO.

3. CropoHsl mapauiesiorpaMma oTHocsTes Kak 3:1, a ero mepumerp paer 40 cm. Haligure cTopoHb! mapasuienorpaMma.

Kounrpoabnasi padora Ne2 no teme « [Ipamoyrossauk. Pomo. KBaapar.

BapuanT-1

1. Inaronanu npsimoyronbHruka ABCD nepecekaercs B Touke O, ZABO = 36°. Haiinute yron AOD.
2.Haiinure nepumetp pom6a ABCJI, B koTropoMm yrou B paBen 60 rpagycoB,AC=10,5cm.

Bapuant2

1. lnaronanu npsimoyroisHuka ABCD nepecekaercs B Touke O, ZABO = 45°. Haiinute yroix AOD.
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2.Haiinure nepumetp pom6a ABCJI, B koTopoM yrou B paBeH 45 rpagycoB,AC=10,5cm.

KonTposbnasi pabora Ne3 no reme: «Teopema Iludaropay.
Bapuant 1

1.KateTsl npsIMOYTOJIBLHOTO TPEYTOJIbHUKA paBHbI 6 cM 1 8 cM. HaliuTe runoTeny3y U Miioias TpeyroabHHUKA.

2. B npsimoyrosneHoi# Tpanenuun ABCK 6ombiias 60koBasi CTOpOHa paBHA 3V2 o, yroi K pasen 45°, a Beicora CH nenut ocHoBaHue
AK nononam. Haiigure niomanp Tpanemnuu.

Bapuant 2
1.01uH U3 KaTeTOB MPSIMOYTOJILHOTO TpEeyrojbHUKa paBeH 12 cm, a rumoreHy3a 13 cm. Haligure BTOpo# KaTter W IUIONIA/b
TPEyTroJbHUKA.

2. B mpsimoyronbHoi Tpanemun ABCD Gonbinast 6okoBas cropoHa paBHa 8 cm, yroi A pasen 60°, a Beicota BH nenut ocHoBanue
AD nononam. Halinure mioiiaasr Tpaneinuu.

KonTtpoabnas padora Ne3 no teme: «ILnomaam»
Bapmuanr 1

1.HadiguTe ruionaap ¥ nepuMeTp pomOa, eciii ero quaroHaiu paBasl 8 cm u 10 cm.
2.CTopoHa TpeyroJibHUKA paBHA S CM, a BBICOTA, MPOBEACHHAS K HEH, B 1Ba pa3a 00JbIlie cTopoHbl. HaliuTe muionaas TpeyrojibHUKA.

Bapuanr 2
1.CropoHna TpeyroyibHUKa paBHa 12 cM, a BbICOTa, TPOBEACHHAS K HEH, B TPU pa3a MEHbIIIE BbICOTHI. HaliuTe mionanb TpeyroibHIKa
2.JInaronanu pom6a paBubl 10 cM 1 12 cm. HaliguTe ero miomaaes 1 nepumMerp
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KonTposbnasi pabora Ned o teme: «Ilogo0HbIE TPEYTroJbHUKID)
Bapuant 1

1. Hano: £A =«£B, CO =4,DO0O =6, AO =5 (puc. 7.54). Haiitu: a) OB, 06) AC, BD: B) Saoc, Seop.
2. B tpeyroasauke ABC AB =4 cm, BC =1 cm, AC = 6 cm, a B Tpeyronparke MNK MK = 8 cm, MN =12 cm, KN = 14 cwm.
Haitnure yrisl Tpeyroasanka MNK, ecnin 2A = 80°, £B = 60°.

3. Ilpsmas mepecekaet croponsl TpeyroiabHuka ABC B Toukax M u K cootrBetcTBenHO Tak, uto MK||AC, BM: AM = 1:4. Haiigute
nepumeTtp Tpeyroiapauka BMK, ecnu nepumertp tpeyronsanka ABC pasen 25 cM.

Bapuant 2
1. Hano: PE|NK, MP =8, MN =12, ME =6 (puc. 7.55). Haiitu: a) MK; 0) PE : NK; B) Smpe : Smnk.
2. BAABCAB =12 cm, BC =18 cM, 2B =70°, a8 AMNK MN =6 cm, NK =9 cMm, 2N = 70°. Hatigute ctopory AC u yroa C
tpeyroiabanka ABC, eciiu MK = 1 cMm, 2K = 60°.

3. Otpesku AB u CD mnepecekarorcs B Touke O Tak, utro LACO = £2BDO, AO : OB = 2:3. Haiigute nepumetp TpeyronpHuka ACO,
ecnu nepumetp tpeyroibHuka BOD pasen 21 cM.

Hrorosasi KOHTpoJIbHasA padora (NesS)

Bapuant 1

1. bokoBas cropoHa paBHOOEApPEHHOTO TpeyroyibHUKa paBHa 10 cM, a ero ocHoBanue 12 cm. HalinuTe ero miomas.

2. buccekrpuca yria A napamwienorpamma ABCD nenut ctopony BC na otpeskn BK u KC, paBHBIe COOTBETCTBEHHO § CM 1 4 CM.
Haitgure nepumerp nmapauienorpamma.

3. B tpaneunn ABCD yrabl A u B npsmbie. [Inaronans AC — Ouccektpuca yria A u paBHa 6 cm. Haitinure niomans Tpaneuuu,
ecnu yroa CDA pasen 60°.
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4. B okpyxHocTu mipoBeieHbl aBe Xxopasl AB u CD, nepecekatomuecs B Touke K, KC = 6 cm, AK =8 cm, BK + DK =28 cm.

Haiinnte nomasr BK u DK.

Bapuaur 2

. bokoBas ctopoHa paBHOOEIPEHHOTO TPEYroJibHUKA paBHA 13 cM, a ero MeMaHa, MpoBeIeHHAsI K OCHOBaHHUIO, paBHa 5 cM. Haliure

Iiomaab 1 IICpuMCTp TpCYroJbHHUKaA.

. lmaronanu pom6a paBHbI 8 cM u 6 cM. Haiinute mepuMeTp o miomasas poMoa.

3. B paBnoGeapennoi tpanenun ABCD nuaronans AC nepnenaukyisipaa 6oxoBoit cropone CD. Haiinure muomaas Tpanenuu, eciiu

yroi CAD pasen 30°, AD =12 cm.

. B okpyxnoctu npoeaens a8e xopasl AB u CD, nepecekaromuecs: B Touke M, MB =10 cm, AM = 12 cm, DC = 23 cm. Haiiaute

mHBl CM 1 DM.
KajennapHo-teMaTu4yeckoe nNJaHMpPoOBaHuUe M0 reoMeTpun, 9 Kiace
KoauuecTBO yacoB: Bcero 68 yacos; B Heae 10 2 yaca
Ne Tema ypoka Koua-Bo /laTa no miany [dara IIpumeyanue
4acoB (pakTHyecKkasn
I'naBa-6 | IlogoOHbIE TPEYTOJILHUKH 6
1 CuHyc OCTPOTO yriia IpSMOyTOJILHOTO 1
ye OCTPOTO YA HPAMOY 05.09.2023

TPEYroJIbHUKA
2 Kocunyc octporo yria npsiMoyrojibHOTO 1 07.09

TPEYTrOJILHHUKA '
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3 TanreHnc ocTporo yria npsiMoyrojbHOTO 1 12.09
TPEyroJbHUKa

4 OCHOBHOE TPUTOHOMETPHUUYECKOE TOKAECTBO 1 14.09

3) Tpuronomerpudeckue Gpynkunuu yrios 45u 60 1 19.09
rpaaycoB

6 Pentenue 3amau 1 21.09

I'naBa-7/ | Okpy:XHOCTH 18

7 B3anMHoe pacronoxeHnue npsmMon u 1 26.09
OKpY>KHOCTHU

8 KacarenpHas K OKpy>XKHOCTH 1 28.09

9 ['pagycHas mepa Ayru OKpy>KHOCTH 1 03.10

10 Teopema 0 BIMCAHHOM yTJIe 1 05.10

11 CBoiicTBa OUCCEKTPUCHI yTia 1 10.10

12 CBoiicTBa cepeIMHHOIO NEPIEHANKYJIApa K 1 12.10
OTpE3Ky

13 Teopema o nepecedeHnH BHICOT TPEYTOJILHUKA 1 17

14 Penrtenue 3amau 1 19.10

15 Kontponbshas pabota Nel mo teme: «I"pamycHast 1 24.10
Mepa IyTH OKPYKHOCTH

16 AHanu3 KOHTpOJIbHOU paboThl. Bnucanuas 1 26.10
OKPYKHOCTb

17 OKpy>KHOCTb, BIMCAHHAS B YIOJI 1 07.11

18 OnucaHHas OKPYKHOCTb 1 09.11

19 Pemenue 3anau 1 14.11

20 Yrasl MexIy XOpAamMu U CEKyLIUMU 1 16.11
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21 Teopema o mpou3BeICHUN OTPE3KOB XOP/ 1 21.11
22 Teopema 0 Ipou3BEICHUN OTPE3KOB CEKYIITUX 1 2311
23 Teopema o kBajgpaTe KacaTeabHOM 1 28.11
24 Penrenue 3amau 1 30.11
I'naBa-8 | Bektopsl 16
25 [Tonsarue BekTopa 1 05.12
26 JlnuHa(MOyJib) BEKTOpa 1 07.12
27 PaBeHCTBO BEKTOPOB 1 12.12
28 OTknapIBaHUE BEKTOPA OT TaHHON TOYKH 1 14.12
29 Penrenue 3amau 1 19.12
30 CyMMa IByX BEKTOPOB 1 21.12
31 3aKOHBI CII0KEHHUS BEKTOPOB 1 26.12
32 [IpaBuiio napaienorpamma 1 28.12
33 CyMMa HECKOJIBKUX BEKTOPOB 1 09.01.2024
34 Bhrunranne BEKTOpOB 1 11.01
35 Pemenue 3anau 1 05.12
36 CamocrosiTenbHast pabora 1 07.12
37 [TpousBeeHrEe BEKTOpA HA YUCIIO 1 12.12
38 [IpumMeHeHne BEKTOPOB K PELISHUIO 3a1a4 1 14.12
39 CpenHsist TUHUS Tparenuu 1 19.12
40 Kontponbnas pabora o Teme : «BekTopbn» 1 21.12
I'naBa-9 | MeTtoa koopauHaTt 22
41 PaznoxeHnue BekTopa no 1ByM HEKOJUIMAPHBIM 1 06.02

BEKTOpam
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42 Koopaunatel BekTopa 1 08.02
43 Koopaunatel BekTOpa 1 13.02
44 CamocTosiTenbHas padboTa 1 15.02
45 CBs13b MEX Ay KOOpJIMHATaMU BEKTOPA U 1 90.02
KOOpJMHATaMHU €ro Hauasa U KOHIIA
46 CBsi3p MEXY KOOpAMHATAMH BEKTOPA U 1 02.03
KOOpPJIMHATaMM €ro Havyajia U KOHIa
47 Pemenue 3anau 1 22.02
48 YpaBHEeHUE JTMHUU HA TIOCKOCTH 1 27.02
49 YpaBHeHUE JIMHUU HA MIOCKOCTH 1 29.02
50 YpaBHEHUE OKPYKHOCTH 1 05.03
51 VYpaBHeHUE OKPYKHOCTU 1 07.03
52 YpaBHeHUE NpAMOi 1 12.03
53 B3anmHoe pacnonokeHue IByX OKPYKHOCTEMN 1 14.03
54 Pemenue 3anau 1 26.03
55 Kacanue okpyxHocTei 1 28.03
56 OO6mue KacaTelbHbIE K IBYM OKPY>KHOCTSIM 1 02.04
57 CamocTtosiTenbHas padoTa 1 04.04
58 Metoa KOOpIMHAT TIPH PEIICHUN 1 09.04
T€OMETPUYECKUX 3a7a4
59 Meroa KOOpIMHAT IPU PELICHUN 1 11.04
TreOMETPHUECKUX 3a/1a4
60 Hcnonp3oBanne MeTO1a KOOPJUHAT B 1 16.04
MPAKTUYECKHX 3a7a9ax
61 Hcnonb3oBaHue METO1a KOOPAUHAT B 1 18.04
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NPaKTUYECKUX 3a/1adax
62 KonTpoabnas padora no teme: «Metoa 1 93.04

KOOPAUHAT»

IloBTOpEeHME , 00001IeHNE U CUCTEMATH3ALINUS 4

3HAHUM
63 OcHOBHBIE MOHATHUSA U METO/IBI Kypca 8 Kiiacca 1 25.04
64 OcHOBHBIE MTOHATHUS U METOJIBI Kypca 9 kitacca 1 30.04
65 Hrorosasi KOHTPOJILHAsA padoTa 1 02.05
66 AHanu3 KOHTPOJIBHOM pabOTHI 1 07.05
67 Penrtenue 3amau no teme « Ilnomammy. 1 14 .05
68 Pemenue 3a1a4 o teme: « BekTopb» 1 16.05

KoHTpo/1bHO-U3MepuTeIbHBIM MaTEePUAI
Kaace: 9
KonTpoasnas padora Nel mo teme "OkpyxHOCTB"
Bapuanr 1

Nel.

ABun AC — OTpe3Kd KacaTelbHbIX, MPOBEAEHHBIX K OKPYXHOCTH paguyca 9cm ¢ uentpom B Touke O. Haitiaure mimHbI
otpe3koB AC u AO, ecnu AB=12cwM.

No2.
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Xopabl MH n PK nepecekarotcs B Touke E Tak, uto ME=12cm, HE=3cm, PE=KE. Halinute PK.
Ne3.

Touku A u B genst okpykHOCTH ¢ eHTpoM B Touke O Ha ayru AMB u ACB Ttak, yto nyra ACB Ha 60° menbuie nyru AMB. AM —
nuameTp okpyxHoctu. Halinure yriiet AMB, ABM, ACB.

Ne4.,

B paBHOOEenpeHHOM TpeyrojibHUKe O0KOBasi cTopoHa paBHa 10cM, a OuccekTpuca, NpoBeAEHHAs K OCHOBaHUI0, 8cM. Haitnute paguyc
OKPY>KHOCTH, BHUCAHHOU B 3TOT TPEYTOJbHUK, U PAJANYC OKPY>KHOCTH, OITMCAHHON OKOJIO 3TOI0 TPEYTOJIbHUKA.

Bapuant 2
Nel.

MH u MK — otpe3ku kacaTenbHbIX, IPOBEAEHHBIX K OKPYKHOCTH paanyca ScM ¢ neHTpoM B Touke O. Halinure nnunael otpe3koB MH
u MK , ecaiu MO=13cmMm.

No2.
Xopaet AB u CD nepecekatorcst B Touke F tak, uto AF=4cm, BF=16cm, CF=DF. Haiimute CD.
Ne3.

Touku E u H nensr okpyxuocts ¢ nentpom B Touke O Ha nyru EAH u EKH Tak, yto ayra EKH na 90° mensiie nyru EAH, EA —
nuametp okpyxHoctu. Halinure yrist EKA, EAH, EKH.

Ne4.,

B paBHOOEApeHHOM TpeyroibHUKE OCHOBaHWE paBHO 10cM, a BbicOTa, MpoBeAEHHAs K ocHoBaHuio, 12 cm. Haiinure paamyc
OKPY>KHOCTH, BIINCAHHOW B 3TOT TPEYTOJIbHUK, U PAANYC OKPYKHOCTH, OITMCAHHOW OKOJIO 3TOTO TPEYTOJIbHUKA.
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Kontpoabnasi padora Ne2 "Bekropn1"

Bapuanr 1.

1. HauepruTe 1Ba HEKOJUIMHEAPHBIX BekTopa @ m P . [TocTpoliTe BEKTOPHI, PABHEIE:

1.
a) 2 +3b.6)2b-4,

2. Ha ctopone BC pomba ABCD nexut Touka K Tak, uto BK=KC, O — Touka nepeceuenus nuaronajueil. Beipazute BEKTOpPHI AD
, AK KD gepes Bextoper d=#AB g b=4AD

3.B paBHOOeApeHHON Tpamnenuu BhICOTa JAETUT OOJIbIIee OCHOBAHHME Ha OTPE3KH, paBHbie 5 W 12 cm. Haligute cpenaHio JTHMHHUIO
Tparemuu.

Bapuanr 2.

1.Hayeprture nBa HEKOJIMHEApHBIX BekTopa M u . [TocTpoiiTe BEKTOPHI, paBHBIE:
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2. Ha cropone CD xBagpara ABCD nexur Touka P Tak, uto CP=PD, O — Touka nepecedeHuns quaronasieii. Berpasure Bexropsr 50
,, depes BEKTOPBI = U =.

3.B paBHOOeApeHHOM Tparneuuu oJMH U3 yrioB paBeH 60°, O0koBas cTopoHa paBHa 8 cM, a MeHblee ocHOBaHue7 cM. Haiiaurte
CPEIHIOIO JIMHUIO Tpareluu.

KonTtpoabnas pabora Ne3 no teme "Metoa koopaunar'

Bapuanr 1

. azlm—ﬁ,m{—3;s},ﬁ{z;—z}
1. Haiimure KOOpAMHATHI M JJIMHY BekTopa ¢ | ecim 3

2.Hanuiure ypaBHEHHE OKPYKHOCTH € IIeHTpoM B Touke T(3;-2), mpoxoasiieit yepes Touky B(-2;0).
3. Tpeyroasauk MNK 3anan koopaunatamu cBoux Bepima: M(-6;1), N(2;4), K(2;-2).

a) Jokaxwute, uto TpeyroibHuk MNK — paBHOOE ApEHHBIH.

0) HalinuTte BbICOTY, NPOBEAECHHYIO U3 BeplIuHbl M.

4. Haiiaure koopauHatel TOUkU N,Jiekalnei Ha ocu adcIiuce U paBHOyAajaeHHOH oT Touek P(2;4) u K(5;-1).

Bapuant 2

:rs.:%a_a 26 -2} a1 -2)

4 4

1. Haitnute KoOpAMHATHI U IJIMHY BEKTOpa b , €CIIN
2.Hanmiure ypaBHEHHE OKPYKHOCTH € IIEHTPOM B Touke S(2;-1), mpoxosiiei yepe3 Touky B(-3;2).
3. Tpeyronsauk FRT 3amgan koopaunatamu cBoux BepiuH: F(2;-2), R(2;3), T(-2;1).

a) Jlokaxxute, 4To TpeyronbHuk FRT — paBHOOEIpEHHBIH.

0) HaitnuTe BBICOTY, MPOBEICHHYIO U3 BepIIUHBI F.
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4. HaiiguTe KOOpauHaAThI TOYKU A,JIeKalleil Ha OCH OpAMHAT U paBHOYAaieHHo# oT Touek B(1;-3) u C(2;0).

HNTorosasi KOHTpPOJIbLHAsI padoTa
Bapuanr 1

Ne 1.

Haitnure yron mexay jiyaom OA 1 TIOJI0KHUTENBHO#M mostyockto Ox, eciau A(— 1;3).

2. Ha ctopone BC pomba ABCD nexut touka K tak, yto BK=KC, O — Touka nmepeceuenus aumaronaneii. Beipasure BeKTOPHI AD
, 4K KD yepes Bextopsr =48 y b=AD

Ne 3.
Pemute Tpeyronsnuk ABC, ecnu a=6, B=4, c= 1 cm.
Bapuant 2
Ne 1.
Haiinure yron mexay iyaom OA W MONOXKUTENBHOM noiryochto Ox, eciu A(— 1;3).

2. Ha cropone BC pomb6a ABCD nexut Touka K Tak, uto BK=KC, O — Touka nmepecedenusi auaroHaieil. Beipasute BEeKTOPHI AD
, AK KD gepes Bextoper d=4AB g b=AD

Ne 3.
Pemnre Tpeyronsuuk ABC, ecnu ecnu a=5, B=4, ¢= 6 cm.
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KasennapHo-teMaTuyeckoe IJiaHupoOBaHue M0 y4eOHOMY npeaMeTy: «BeposiTHOCTh M CTATHCTHKA», 8 KJIacC
Bcero 34 yaca; B Hegeio 1 yac

Ne Tema ypoka Kous-Bo | /lara mo miany Mara ¢pak-s IIpumeyanue
4acoB
IlpeacraBiieHue uncen 7

1 [IpencraBineHue  JaHHBIX B BUJE 1 01.09.2023
Ta0IuII.

2 [IpencraBinenue  JaHHBIX B BUJIE AHArpaMM. 1 08.09

3 [IpencraBnenne  JaHHBIX B BHJIE IPa(UKOB. 15.09

4 3anoyiHeHue TabJINIl, YTEHUE U TTOCTPOCHUE 22.09
Jarpamm.

5 N3Bnedenue nndopmaiy u3 1uarpamMmm u 1 29.09
TabIIuUII.

6 Urenwne rpaukoB pealbHBIX MMPOIIECCOB. 1 06.10

7 [Ipaktuueckas padbora « Tabmuibn, 13.10
«JlmarpamMmbn»

OnucareabHas CTATHCTHKA:

8 Cpennee apudmMeTHIeCcKoe. 1 20.10

9 KoutpoabHas paGora Ne 1 mo Teme: 27.10
BeposSiTHOCTB M CTATHCTHKA.

10 Menuana. Pa3zmax. 10.11

11 HaubGonsbiiee 3HaYeHUs: Habopa YMCIOBBIX 1 17.11
JAHHBIX.
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12 Haumensbiiee  3HaueHMss Habopa  YMCIOBBIX 1 24.11
TTAHHBIX.
13 [IpakTuueckas padota «CpenHUE 3HAYCHUS. 01.12
14 [Tpumeps! cityyaitHON H3MEHUYHNBOCTH. 08.12
15 [TpakTuueckas paborta «Haubomnbiiee u 15.12
HaWMCHBIIICE 3HAUCHUCY.
CayuaiiHasi ”3BMEHYMBOCTb 6
16 CnyyaiiHas M3MEHUMBOCTH (mpumepsl). Yacrora 1 22.12
3HAYCHHUI B MaCCHUBE JTAHHBIX.
17 KontponbHas pabora Ne 2 Ha temy: «IIpumepsr 1 29.12
CIIy4allHOW MU3MEHYHUBOCTH.
18 ['pynmupoBka. 1 12.01.2024
19 ['uctorpammei. 1 19.01
20 I'uctorpammei. 1 26.01
21 [Ipaktuueckas padora «CiyvaitHas 1 02.02
M3MEHUYHUBOCTHY.
Benenue B Teopuro rpagos
22  |BeposITHOCTb M 4acToTa 09.02
23 Poap ManoBEpOSITHBIX U TPAKTUYECKH 16.02
JTOCTOBEPHBIX COOBITUH B IPUPOJIEC U B OOIIECTBE.
24  MoHeta u urpajiabHasi KOCTb B TEOPUH 1 01.03
BEPOSATHOCTEM.
25 Kontpoabnasi padora Ne 3ua temy: «Hacrora 1 15.03

BBIIIAACHHUSA OPJIA).
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BeposiITHOCTH M 4aCTOTA CIIYYaHOTO COOBITHS.

26  |['pad, BepurunHa, pedpo. 29.03

27  |Cremenp BepuinHbl. Yuciao pébGep um cymmapHas 05.04
CTETICHb BEPIITHH.

28  |IIpencraBienue o CBA3HOCTH rpada. 12.04

29 |Uenm m mukiel. [lytn B rpadax. IIpencraBnenue 19.04
00 opueHTupoBaHHOM rpade. Pemenue 3amau ¢
MOMOIIBIO TpadoB.

O06001meHne, KOHTPOJIb

30 |[IpeacraBnenue maHHBIX. OnHcaTenbHAS 26.04
CTaTHUCTHUKA.

31 |OmnwucarensHas CTAaTUCTHKA. Cpennee 03.05
apupMETHICCKOE, MEIUaHa, pa3Max

32 Kontponbshas padota Ne 4 Ha Temy: BeposaTHOCTb 10.05
CITy4aiflHOTO COOBITHSI.

33  |U3Bneuenue uHGOpMAINH U3 TAATPAMM H TaOJIHII. 17.05

34  |AToroBmlii ypok

KoHTpoJibHO-U3MepHTeIbHBIN MaTepuaJl 1o npeamMery « BeposTHOCTh M CTATUCTHKA
KonTpoabnas padora Nel nmo teme: «BepoATHOCTb M CTATUCTUKA»
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Bapuanr |

1. B tabnuue npuBeneH BO3pACT COTPYAHUKOB OAHOIO U3 OTAEIIOB:

Oamunus Bospacr
1. bammaukuH 42
2. l'anomie 24
3. Kabiykos 30
4. Caroron 24
5. Tanoukux 40

Haiinure pasmax, Moy, MEeIMaHy U cpeHee apu(PpMETHIECKOE ITOTO psiJia.

2. Ha sx3amene 24 6unetoB, Cepreit He Boiy4mi1 4 U3 Hux. Haiinure BeposiTHOCTh TOTO, UTO €My MOMAAETCS BHIyUCHHbBIN OUTIET.

3. UrpanbHyto kKocTh OpocatoT aBaxkabl. Haiiure BeposITHOCTh TOTO, YTO CyMMa BBITTABIINX OYKOB paBHA 7.

4. B nbpkHBIX TOHKaX y9acTBYIOT 11 cnopremenoB u3 Poccun, 6 cioprecmenoB u3 Hopeerun u 3 cnopreMena u3 [lIBenuu. [opsinoxk, B
KOTOPOM CIIOPTCMEHBI CTAPTYIOT, ONpeensieTcs xpebuem. Halimure BeposiTHOCTh TOTO, YTO TIEPBHIM OYAET CTAPTOBATH CIOPTCMEH U3
Poccun.
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Kontpoabnasi padora Ne 2

1. B taGnuiie npuBeIeHbl KOJIMYECTBA OUKOB, HAOPAHHBIX B YEMITMOHATE HEKOTOPBIMH 0acKeTOOIMCTaAMU:

Oamunus Bospacr
1. Joxnena 48
2. I'pagoBa 26
3. JlyneBa 20
4. MereneBa 40
5. Cuerona 26

Haiinure pasmax, Momy, MeIMaHy U cpeHee apuPMETHIECKOE ITOTO psifa.

2. Ha sx3amene 30 OuneroB, Muxaui He Belyunn 3 U3 HuX. Haliiute BEpOATHOCTB TOTO, UYTO €My MONAAETCS BRIyUSCHHBIN OMIIET.

3. UrpanbHyto kocTh OpocatoT aBaxkabl. Haiiure BeposITHOCTh TOTO, YTO CyMMa BBITTABIIMX OYKOB paBHa 8.

4. B COpeBHOBAHUSX MO XYA0KECTBEHHOW TMMHACTUKE YUYaCTBYIOT TPU TMMHACTKH U3 Poccuu, Tpy TMMHACTKU U3 YKPauHbI U YEThIPE
rumHacTku 13 benopyccun. [lopsimok BBICTYIUICHHM ompenensiercs xepeObéBkoi. Haiinure BeposSTHOCTH TOTO, UYTO MEpPBOW OyneT
BBICTYNATh TMMHACTKa 13 Poccum.
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1. Jlan umcnosoit Habop: 8, -3,4,0,-1,1,-3,7,5

Haiinure niist aToro Habopa: a) cpeaHee apugmeTudyeckoe; 0) MeaHy; B) pa3max.

2. Ha nuarpamme nipezcTaBlieHbl JaHHbIE 00 aTMocepHOM AaBieHuu 3a HosiOpb 2018 rona B Mockae.
a) OmnpezenuTe 1o AUarpaMMe pazMax JaHHbBIX.

0) Kakoro uncna atMmocdepHoe 1aBiaeHre BIIEPBbIE B ATOM MecsIe ynaino Hike 750 mm. pT. cT.?

AtmocdepHoe pasnenne. Mockea, HoRbps 2018
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3. UuTepHeT-mara3un ObITOBOM TEXHUKH IpEJIaracT KaneiabHbie KodeBapku. B Tabnuiie cobpaHbl JaHHbIE O IIeHaX Ha KO(eBapKu U
WX KOJIMYECTBE Ha CKJIajie MarazuHa. Haiinure cpeHioro neny kodeBapku B ’TOM UHTEPHET - Mara3uHe.

Moaens Kommectso

3 E 3 Llena

xodesapxn Ha cKIane
PhHD7767 A 12800
PhHD7457 11 2400
VT-1518 8 5800
TKA 8011/8013 12 6700
ICM 15750 4 7900

Kounrpoabnas pa6ora Ne 3
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4. Tun KIMMaTa BO MHOTOM OTPEACIISETCS TOAOBBIM pa30pocoM (paccermBaHUEM TEMITEPATYpPhl) U CpelHel TemrepaTypoid. Uem
JajbIlle MECTHOCTh OT HE3aMep3aloluX OKEaHOB, TEM XOJI0/HEE 3UMa U ’kKapue JIETO U TeM Ooibliie pa3Max Temneparyp. CpenHss
TEMIIEpaTypa CBsA3aHa ¢ TeorpaduyecKoi MUPOTOH MECTHOCTHU: YeM CeBEpHEE, TEeM HI)KE CPETHEr0I0Basi TeMIlepaTypa.

Ha kapte otmeuens! uetbipe ropoja: Jluccabon (ITopryranus), Amxadan (Typkmenucran), bepren (Hopserus) u Axyrck (Poccus).

ARyTCR
Bepren .
L

Jnccabon =
L o Amixadaa

B Ta6J'II/IHC AaHbl HCKOTOPBIC CTATUCTHYCCKHUC XAPAKTCPUCTHKH TCMIICPATYPhI B OTHUX ‘{eTBIpéX ropogax, IoJIy4CHHBIC C IIOMOIIbIO

MHOTI'OJICTHHX H&6HIOﬂGHHﬁ. OHpGI[eJII/ITC, Tac KaKou ropon (YCTaHOBI/ITe COOTBCTCTBHUC MCKOY III/I(bpaMI/I U JaHHBIMHA FOpO,I[aMI/I).

T'opoa 1 2 3 4
MHHHMAIBHAR CPEAHAA TEMICpPATYpa
3a MecAll (AHBapb)

MaxkcHMaIbHAR CPEAHAA TEMIepaTypa
3a MecAn (Hioab)

CpeaHas roaosas TeMmneparypa 7.73 -8.75 17.12 17.66

1.5 -38.6 3.5 11.9

14.5 19.5 313 24.1

5. B otnene 10 corpyaankoB. Cpeansis 3apruiaTta B OTese B OKTSIOpe
onla paBHa 61,4 Teic. pyOseit. B HosiOpe caMoMy BBICOKOOIIJIAYMBAEMOMY COTPYAHUKY MOBBICKIH 3apiuiaty Ha 11 400 pyouieit, a
CaMOMY HU3KOOIJIauyMBaeMoMy MoHU3uIM Ha 1600 pyOreit.

a) Kak n3menunacp Menuannas 3apriarta’?

0) Kak usmenwicst pazmax 3apriiaThbi?

B) Kakas cpenuss 3apriata ctaia B oT/iese B HosOpe?

Konrpoabnasi pabora Ne 4
1. Jlan yucnosoii Hatop: 8, -3,4,0,-1,1,-3,7,5
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Haitnure nis aToro Habopa: a) cpeaHee apudmMeTrndeckoe; 0) MeIuaHy; B) pa3Max.

2. Ha nuarpamme npejcTaBiieHbl JaHHbIe 00 aTMochepHoM AaBienuu 3a HoA0pb 2018 roga B Cankr-IletepOypre.
a) OnpenenuTe Mo AUarpaMMe pazMax JaHHBIX.

0) Kakoro uncna atmocdepHoe TaBIeHHE BIEPBBIC B ’TOM Mecsitie ynajio Huxe 760 MM. pt. cT.?

ATmocdeproe gasnerine. CaHkr-Netepbypr, Hoabpb 2018
780

775

770

765

760

JAABNEHME, MM

755

750

745

740

3. UnTepHeT-Mara3us ObITOBOM TEXHUKH MpeJIaracT dJIEKTPUUECKUE COKOBBDKIMANKH. B Tabmuiie coOpaHbl TaHHBIE O IIeHaX Ha
COKOBBDKHMAJIKM M MX KOJIMYECTBE Ha CKJIaJe MarasuHa. Hanaure cpeaHior [ieHy COKOBBKMMAJIKU B TOM MHTEPHET - Mara3suHe.

Moaeas Koanwectso Iexa
_ COXOBRUAHMANKH | HA CXIATC =
KT-1106 6 9600
RJ-930S8 10 S$100
'BBK JC060-Y03 12 2200
MJ-W171 9 8300
CJFO1 3 11500

4, Tun xauMata BO MHOTOM OIpENENseTCs TOJOBBIM pa30pocoM (paccerBaHUEM TeMIEpaTypbl) M cpeaHel Temmeparypoil. Uem
Jajbllle MECTHOCTh OT HE3aMEP3aI0IIMX OKEAHOB, TEM XOJOJHEE 3UMa U Kapye JIETO U TeM OoJblie pazmax Temmeparyp. Cpenusis
TEeMIEpaTypa CBA3aHa ¢ reorpaduyeckoi MUpPOTOH MECTHOCTHU: YEM CEBEpPHEE, TEM HIDKE CPEIHEr00Basi TEMIEpATypa.

Ha kapre ormedennl yetwhipe ropona: IlerponmaBnoBck-Kamuarckuii u Upkyrck (Poccus), Amxaban (Typkmenucran), u Tokuo
(Smonus).
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Herpogan:noscx—!(awmrcl-:nii

¢ Hpryrer

o Amxadan ® Toxno

B Tabnuiie naHbl HEKOTOPBIE CTATUCTUYECKUE XapaKTEPUCTUKU TEMIIEPATypbl B 3THUX YETHIPEX TOPOJAX, MOJYYEHHBIE C TTOMOIIBIO
MHOT0JIETHUX HaOmoaeHuil. Onpeaenure, rjae Kakoi ropo/; (YCTaHOBUTE COOTBETCTBUE MEXY HUbpaMU U JAHHBIMU TOPOJIAMH ).

TI'opoa 1 2 3 4
MHuHHMaNbHAA CPEHAA TEMIIEPATYpa 6.1 3.5 64 174
3a MeCAll (AHBaph)

MakcHMaNbHAA CpeIHAA TeMIepaTypa
3a MecAl (HI0b)

Cpeanss rosoBas TeMmneparypa 16.26 17.12 3.68 1.39

274 31.3 153 18.8

5. B otnene paboraer 10 corpyanukoB. CpeaHss 3apriata B OTAelE B OKTAOpe Obuta paBHa 59,6 Thic. pyOieii. B Hos0pe camomy
BBICOKOOIIJIAYMBAEMOMY COTPYIHUKY MOBBICHIIM 3apruiaty Ha 12 900 pyOneit, a camoMy HU3KOOIIaurMBaeMoMy MoHU3mIM Ha 2 100
pyOJIeH.

a) Kak n3menunacp Meiuansas 3apriarta’?

0) Kak u3amenuiics pazmax 3aprjiaThi?

B) Kakas cpennss 3apriata ctaia B oTese B HosOpe?

KanennapHo-teMaTnueckoe njaHMpPoOBaHUeE MO y4eOHOMY NpeaMeTy: «BeposITHOCTb U CTATUCTUKAY, 9 Ki1ace
Bcero 34 yaca; B Hegeaio 1 yac

Ne Tema ypoka Koa-Bo | /lara mo miany HMarta pak-s IIpumeuanue
4acoB
IloBTOpeHue Kypca 8 kiiacca 4
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1 [IpencrapiieHre TaHHBIX B BUJIC TAOJIHII 1 01.09.2023
2 [IpencraBneHne  JaHHBIX B BUJEC JUATPAMM. 1 08.09
3 [IpencraBieHue  JaHHBIX B BHUJE T'padUKOB. 1 15.09
4 3anonHeHue TabIuIl, YTEHNE U TTOCTPOSCHUE 1 22.09
arpamm.
OnucareabHas craTucTuka . PaccenBanue 4
JAHHBIX
5 N3mepenue paccenBaHus JaHHBIX 1 29.09
6 Hucnepcus 1 06.10
7 CraHapTHOE OTKJIOHEHHE YMCIIOBBIX HA0OOPOB 1 13.10
8 JlmarpamMma paccerBaHUS 1 20.10
MHo:xecTBa 4
9 |KoutpoanHas paGora Ne 1 mHa Temy: 1 27.10
OnucaresibHasi CTATUCTHKA.
10  |MHoOXkecTBO, 3JIEMEHTBI MHOKECTBA, 1 10.11
NoAMHOeCTBO. Omepauud HaJg MHOXKECTBaMHU(
nepecevyeHre u 00beAMHEHNE)
11 CBolicTBa ornepanun HaJ MHOKECTBaMU 1 17.11
(TTepemMecTUTeNnsHOE, COUYETATENHHOE,
pacrpeneuTeIbHOE )
12 Hcnonb3oBanue rpaduyeckoro MpeCcTaBICHUS 1 24.11
MHOXKECTB JJISl OITUCAHUS PEaJIbHBIX MPOIECCOB H
SBJICHUM IIPU PEILICHUH 3a4a4.
BeposiTHOCTH CJIy4aliHOTO COOBITHS 6
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13  [9nemeHTapHbIE COOBITUS CITyYalHOTO OIBITA 1 01.12

14  |Cnyyaiinble COOBITHS 1 08.12

15 |BeposatHOoCcTH COOBITHI 1 15.12

16 |OnbITBl ¢ pPaBHOBO3MOXKHBIMH ~ 3JIEMEHTapHBIMH 1 22.12
COOBITHSIMH

17 KontpoabHasi padora Ne 2. «CayqaiiHblii 1 29.12
BBIOOD»

18 |CamocTtosTenbHas paboTa 1 12.01.2024
Beenenue B reopuio rpagos 4

19  |epeBo. CBoiicTBa iepeBbEB 1 19.01

20 |EQuHCTBEHHOCTH MyTH, CBSA3H MEXKIY YHUCIOM 1 26.01
BEPIIMH U YUCIIOM pedep

21  (IIpaBWiiO0 yMHOXKEHHUSI 1 02.02

22  |Pemenue 3amay ¢ ToMoIIbIO rpadoB 1 09.02

CayuaiiHblie COObITHS 8

23  |[IpoTHBOMOIOKHBIE COOBITHS 1 16.02

24  |Imarpamma Ditnepa 1 01.03

25 Kourpoabnasi pa6ora Ne 3 «O0benuneHue u 1 15.03
nepeceyeHue coOOLITHIN

26  [HecoBmecTuMmble COOBITHS 1 29.03

27  |dopmyia CIOXKEHUS BEPOITHOCTEH 1 05.04

28  |YcnoBHast BEpOSTHOCTD. 1 12.04

29  |[IpaBuno ymHoxxenusi. HesaBucumsbie coObITUS 1 19.04
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30 |[IpencraBiieHHEe SKCIIEpUMEHTA B BUJIE JIepeBa 26.04
O0001eHNEe 1 KOHTPOJIb

31  |[IpencraBiieHHe TaHHBIX 1 03.05

32 Koutpoabsnas padora Ne 4. OnucarenbHasi 1 10.05
CTAaTHCTHKA

33  [['padnr 1 17.05

34  |BeposITHOCTB CIIy4aitHOTO COOBITHS 1 20.05

KoHTpoabHO-u3MepUTeJIbHBI MaTepuaJl
Konrpoabnas padora Ne 1

1. Makcum BBIOMpAECT TPEX3HAUYHOE yncio. Haiinure BEPOSATHOCTD TOTO, qTo OHO JIEJTATCS Ha 11.

2. Y 6abymku 10 yamiek: 6 ¢ KpaCHBIMU 1IBETaMH, OCTaJIbHbIE — ¢ CHHUMH. baOyIiika HajMBaeT 4yail B Ciiy4ailHO BIOpaHHYIO YallKy.
Hatigure BEPOSITHOCTh TOTO, 91O 9TO Ooyner Jarmka C CUHUMH I[BETaMHU.

3. Beruuciure:

3P,—-Fy
1) 7Pn ;2

mQ\Jl LIQ\TJ

4. B mkosne ceMb yuuTened MaTeMaTUKU U 1IEeCTh yuuTened nHpopMatuku. HyHO co31aTh 3K3aMEHAIIMOHHYI0 KOMUCCHIO U3 JIBYX
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yuuteiaed  MHPOpPMATHKM U 4eThIpéXx  yuurened  maremMatukd.  CKONBKUMH — croco0aMM — 3TO  MOXKHO — ClIeNaTh?
5. Onpenenure BEPOSITHOCTH ~ TOTO, yro  mpu  OpocaHMM ~ KyOuMKa  BBIAJIO  HEYETHOE  YHCIO  OYKOB?
6. OmHOBpEeMEHHO OpOCalOT TPU CUMMETPHYHBIE MOHETHL. KakoBa BEpOSTHOCTH TOTO, YTO BBHIMAAYT JBa OpJia M OJHA permrka?
7. B cOpeBHOBaHUSX IO TOJIKAHUIO S/Ipa YYACTBYIOT 5 criopTcMeHOB u3 Aprentunsl, 10 cnopTcMeHoB u3 bpazunuu, 6 cnopTCMEHOB 13
[MaparBast u 7 — u3 Ypyrsas. [lopsgok, B KOTOpOM BBICTYIIAIOT CIIOPTCMEHBI, ONpeensercs xpeduem. Haiiaure BEposSTHOCTH TOTO,
4TO CIIOPTCMEH, KOTOPBIHA BBICTYIAET MOCIETHIUM, OKaXKETCS U3 Y pyrBasl.

KonTpoJssnasi padora Ne 2

1. Ha sx3amene 50 6uneros, Kounst ve Beryunn 9 u3 Hux. Haliiure BEpOSTHOCTB TOTO, UTO €My MOMNAETCs BEIyUSHHBIN OMIIET.

2. Ha 6mmrozne 35 muposkkoB: 9 ¢ msicom, 12 ¢ siiitiom u 14 ¢ peiboii. Kats nayran Beiorpaet oivH nupoxok. Haiiaure BeposTHOCTh
TOT0, YTO OH OKXKETCS C PhIOOiA.

3. Beruuciure:

5Pu_Pm
1) 13p

4. B OubnmoTeke YnTaTesto IpeaioKUii Ha BRIOOP M3 HOBBIX nocTymuieHnuid 10 kaur u 4 xypHana.
CKOJIBKMMU CIIOCOOAMU OH MOXKET BbIOpATh U3 HUX 3 KHUTH U 2 )KypHana?

5. Caia Haynauy BeIOMpAeT JIBy3HAUHOE uncio. HaliuTe BEpOsSsTHOCTH TOrO, YTO OHO OKaHYMBAETCS Ha 6.
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6. OnmHOBpEMEHHO OpOCAIOT TPU CUMMETPUYHBIE MOHETHI. KakoBa BEpOATHOCTh TOTO, UTO BHINAAYT TpU opia?

7. B cnydaiiHOM sKcriepuMeHTe OpocaroT JBe UrpajibHbie KocTu. HaliiuTe BeposTHOCTh TOr0, YTO B CyMME BBINAAET 4 oYKa.
PesynpraT OKpyrimTe 10 COTBIX.

8. BeposSTHOCTB TOTO, YTO HOBBIN CKaHEP MPOCITYKUT OoJbie roaa, paBHa 0,95. BeposTHOCTH TOTO, UTO OH MPOCITY>KUT OOJIbILIE ABYX
net, paBHa 0,83. Haligute BEpOsSTHOCTB TOTO, UYTO OH MPOCITYKHUT MEHBIIE JIBYX JIET, HO OOJIbIIE ro/a.

9. KakoBa BEpOSTHOCTB TOTO, YTO CIy4allHO BRIOpAHHOE HATYpaIbHOE YHCIIO OT 42 1o 66 menutcs Ha 67

10. BeposTHOCTB TOTO, YTO HA TECTE MO0 OMOJIOTHH 00yUaromuiics BepHO permuT Oonbire 9 3anay, pasHa 0,64. BepostHocTs TOTO, 9TO
OH pemuT Oosbine § 3a1a4, paBHa 0,7. Haliiute BEpOATHOCTH TOTO, UTO YYEHUK BEPHO PELIUT POBHO 9 3a1au.

KonTpoJasnasi padora Ne 3

1. B MukpopaiioHe BBIICJIEHO MECTO IO CTPOUTENILCTBO, U HEOOXOJAUMO PELIUTh, YTO MOCTPOUTH HA ATOM MECTE: aBTOCTOSIHKY WJIU
TOProBeIN 1IeHTp. [IpoBeneH onpoc Tpex TPyl JitoAel, BEBIOPAHHBIX MO ONPEACIICHHOMY TMpHU3HaKy. J{ms kaxmaon BBIOOPKHU (JIEBBIMA
CTOJIOEI) YKKHUTE MPUINHY, TIO KOTOPOI 3Ty BRIOOPKY MOYKHO MPU3HATH HEPETIPE3CHTATUBHOM (ITPaBbIil CTOIOCIT).

A) My>KYHHBI 1) sTa rpymmna Jito/iei 3aMHTEepecOoBaHa B PEIICHUH BOIPOCA B MOJIb3Y
B) >keHIIMHBI OJHOW U3 aJIbTCpHATHUB
B) mikonsHUKHN 2) 9Ta rpymmna Jioaei He 3aMHTEPecOBaHa B 00CYKICHUH MTPOOIEMBbI

2. Cpennuii 6a 3a TECT MO0 MaTeMaTuKe okaszaics paBHbIM 14 6amnoB. Ceera HaOpana 20 6amioB. Kakoe u3 cnegyrommx
YTBEPKJICHHUI BEPHO?
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1) nonoBHHA ydammxcs Kjaacca HaOpana 6ojee 14 6aiios, a mooBruHa — MeHee 14 6amioB
2) B KJ1acce 00s3aTeabHO €CTh YUCHHK, HaOpaBiuii 14 6aiioB

3) B KJ1acce eCTh YUCHHK, HaOpaBIuii MeHee 14 0amioB

4) B KJIacce eCTh YUCHUK HaOpaBiuii 8 Oayios.

3. Ha Bb1OOpax npe3uieHTa HEKOTOPO# CTpaHbl €CTh YeThipe kanauaara: A, b, B, I'. UToObI onpenenuTs MOMyIsIpHOCTh KaXK0To
KaHauaaTa, couroioru onpocuiau 2000 yenoBek. Pe3ynbraTsl NprUBeICHBI B TAOJIUIIE.

Kagmnnoar A b B I [IpotuB BCex
KoaunuectBo
OTIAHHBIX 300 220 450 130 900
rOJI0COB

1) mocTpoiiTe TabIUIy OTHOCUTEIBHBIX YaCTOT KAXKIIOTO CITy4dast TaHHOW BBIOOPKH
2) mpecTaBbTE MOJMYUYCHHBIC JaHHBIC HAa CTOIOYATOM AUarpaMme

3) npeacTaBbTE 3T JAHHBIEC C TOMOIIIBIO MTOJMTOHA

4) yka)XuTe MOy U CpejiHee apu(hMETHIECKOE TOTyUEHHOTO MTPH OMPOCE Psia YUCE

4. Nau psan uncen: 11, 14, 15, 13,17, 13, 12, 13, 12, 10, 16, 11, 14, 19, 18, 21, 19, 17, 20, 9.
1) onpenenuTe pa3max psaa

2) OIpeeNIuTe TPaHUIIbl K&KI0r0 HHTEpBaJla, €CJIM ero JAJIMHa paBHa 4
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3) MOCTPOWTE TUCTOrPaMMY YaCTOT JIIsl STOI'0 HHTEPBAJIBHOTO PsjIa.

5. Hau psng uuncen: 11; 12; 13; 12,5; 11; 11,5; 13. Haitaute ux cpeanee apudmeTndeckoe, pazmax, TUCIIEPCUIO U CTaHAapTHOE
OTKJIOHEHHUE.

6. [1pu mpoBepke BIOpaHHBIX U3 MapTHH cay4yaitHeiM o0pa3om 100 yTioroB 3 okazanucek HercnpaBHEIMHA. CKOJIBKO MPUMEPHO
HEUCIPABHBIX YTIOTOB B 3TOW MAPTHUH, €CJIK OHA cOCTOUT U3 1500 mTyk?

7. BepostHocTh 3abuBanus neHanstu Gyroomucrom CunopoBbiM paBHa 0,44. CKOJIBKO OH MOXKET 0KHIATh IPOMaxoB B cepuu U3 25
NIEHAJIbTU?

Kounrpoabnasi pabora Ne 4

1. B MukpopaiioHe BBIACIEHO MECTO MO/ CTPOUTENIBCTBO, U HEOOXOJUMO PELIUTh, YTO MOCTPOUTH HA ATOM MECTE: JETCKUW UTPOBOM
TOpPOJIOK WJIM TUIOHIAJIKY JJisi BbIrysia cobak. [IpoBegeH ompoc Tpex rpym Jitojaei, BRIOpaHHBIX M0 ONpeeIeHHOMY Npu3Haky. Jis
KaKJI0M BBIOOPKHU (JIEBBIM CTOJIOEN) YKAXKUTE MPUUMHY, IO KOTOPOH 3Ty BBIOOPKY MOXHO MPHU3HATH HEPENPE3EHTATUBHOM (IIpaBblii

cronberr).

A) )KUTENH COCETHEr0 MUKPOpaiioHa 1) sTa rpymnmna Jirojiei 3aMHTepecoBaHa B PEIIeHUN

b) Bmanmenbip! codbak BOIIPOCA B IOJIb3Yy OJTHOW U3 AIIbTEPHATUB

B) >KeHIIMHBI, UMEIOIINUE JIeTEH- 2) 9Ta rpyIma JIoaei He 3auHTepecoBaHa B 00CYKICHHH
JIOIIKOJIbHUKOB pOOIIeMbI

2. Ha copeBnoBanunu no peioHoit noBiel0 poi6. [Tobeautens BeutoBm 15 pri0. Kakoe u3 cienyronmx yTBepkIeHuil BepHO?
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1) 00s13aTeIbHO €CTh PhI0aK, KOTOPHIH BRLIOBHI MeHbIIE 10 prIO

2) 00s13aTeIbHO eCTh PhI0aK, KOTOPHIH BeLIOBHII 10 phIO

3) nmojioBHHA PHIOAKOB BbLIOBHIIA 0010 phIO, a mosoBuHA — MeHbIe 10 prIO
4) 00s13aTeIILHO €CTh PhIOAK, KOTOPBIN BBUIOBUII 5 PBIO

3. Ha Bb1OOpax npe3uieHTa HEKOTOPOH CTpaHbl €CTh YeThipe kanauaara: A, b, B, I'. UToObI onpenennTs MOMyIsIpPHOCTh KaXK0To
KaHauaaTa, couuoioru onpocuiau 2000 yenoBek. Pe3ynbraTsl NpUBEICHBI B TAOJIHUIIE.

Kanmnnoat A b B I [IpotuB BCcex
KoaunuecTBo
OTIAHHBIX 500 320 150 230 800
rOJI0COB

1) mocTpoiiTe TabIUIy OTHOCUTEIBHBIX YaCTOT KAXKJIOTO CITy4dast TaHHOW BBIOOPKH
2) mpeIcTaBbTE MOJMYUYCHHBIC JaHHBIC HAa CTOIOYATOM AUarpaMme

3) npeacTaBbTE ITH JAHHBIEC C TOMOIIIBIO MTOJMTOHA

4) yKa)XuTe MOy M CpejiHee apu(hMETHIECKOE TOTyUEHHOTO MTPU OMPOCE Psjia YUCE

4. lau psn uucen: 21, 14, 15, 23,17, 13, 12, 13, 12, 10, 26, 11, 24, 19, 18, 21, 19, 17, 20, 9.
1) onpenenuTe pa3max psaa

2) OIpeeIuTe TPaHUIlbl K&KI0r0 HHTEPBaJIa, €CJIM €ro JJIMHa paBHa 8
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3) moCTpoTE TUCTOrPAMMY YaCTOT JJIS 3TOI'0 HHTEPBAIBHOIO Psi/Ia.
5. Han psag uncen: 1; 12; 23; 2; 10; 14; 22. Haitnute ux cpeanee apudMeTHIECKOE, pa3Max, JUCIIEPCHIO U CTaHIapTHOE OTKJIOHCHHE.

6. Ilpu npoBepke BeIOpaHHBIX ciydailHbIM 00pa3zom 45 orBeroB u3 1800 oTBeTOB B 3ajauHuKe 2 OKa3aduCh HeBEPHBIMU. CKOJIBKO
MIPUMEPHO HEBEPHBIX OTBETOB B A’TOM yUcOHHKE?

7. BeposiTHOCTh NOpakeHUs MUILIeHN OuaTionrucToM MBanoBeiM paBHa 0,87. CKOJIBKO OH MOXKET 0KUAATh MPOMaxoB B cepuu u3 200
BBICTPEJIOB?
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