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HOACHUTEJBbHASA 3AIIMCKA

Auredpa sSBJIsICTCS OJTHUM U3 OTIOPHBIX KYpPCOB OCHOBHOT'O 00111ero 00pa3oBaHUs: OHAa 00eCTIeYuBaeT
U3yueHHe JPYruxX JUCLUUIUIMH, KaK €CTECTBEHHO-HAYYHOI0, TaK U TYMaHUTAPHOTO IMKIJIOB, €€ OCBOCHUE
HEOO0X0AMMO JJIsl TPOJOJKEHUsI 00pa3oBaHWs W B TOBCEIHEBHOW >XKM3HU. Pa3ButHe y oOyuarommxcs
HAy4YHBIX MPEACTABICHUN O MPOUCXOXKICHUM M CYIIHOCTU alreOpamdeckux abcTpakiuii, crocobe
OTpaXEHHUS MaTEeMaTHUYeCKOW HAyKOW SBJICHHM M TMPOLECCOB B MPUPOJAE M OOIIECTBE, pOJHU
MaTEeMaTHYECKOT0 MOCTUPOBAHHS B HAYYHOM TO3HAHUHM M B MPAKTUKE CHOCOOCTBYET (hOPMHUPOBAHHIO
HAyYHOTO MHPOBO33PEHHUS M KAueCTB MBIIUICHHUS, HEOOXOAWMBIX MJsl aJaNTallid B COBPEMEHHOM
nudpoBoM obmiecTBe. M3ydyenue anreOpbl oOecneyrBaeT pa3BUTHE yYMEHHUS HaAOJIOIaTh, CPaBHUBATH,
HaXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIUICHHUS, CHOCOOHOCTH apryMEHTHpPOBAaHHO
00OCHOBBIBAaTh CBOU JEHCTBHUA M BBIBOJBI, (POPMYIHMpOBaTH yTBEpKAeHUS. OCBOCHHME Kypca anreOpsl
o0ecrieynBaeT Pa3BUTHE JOTMYECKOTO MBIIUICHUS OOYYaIOIUXCs: OHHM HCIOJB3YIOT ICITyKTHBHBIE H
WHIYKTUBHBIE PACCYKIEHUS, 0000IIeHNe U KOHKPEeTHU3aIlHio, adcTparupoBanue u anajoruto. OOydenue
anredpe mpeAnogaraeT 3HAYUTEIbHBIH 00BEM CaMOCTOATENBHON JESATENLHOCTH 00YUYaOIUXCsl, TOITOMY
CaMOCTOSITENTFHOE PEIICHUE 33/1a4 SABIISICTCS peai3aliell JeITeIbHOCTHOTO TPUHITUIA O0yUSHHS.

B crpykType mporpammbl y4eOHOTO Kypca «AnreOpa» Uil OCHOBHOTO OOIIEro oOpa3oBaHHS
OCHOBHOE MECTO 3aHHUMAIOT COJEp)KaTeIbHO-METOAWYeckue JMHUU: «Yucna u  BBIYUCICHUSY,
«AnreOpanuecKkue BBIPAKEHUS», «YpaBHEHUS M HepaBeHCTBa», «Dynkuum». Kaxmas u3 »THX
COJIepKATEIbHO-METOJUUECKUX JIMHUN pa3BUBACTCS Ha MPOTSHKEHUH TPEX JIET HU3Yy4YeHHs Kypca,
B3aMMOJICHCTBYS C IPYTHMH €T0 JUHUAMU. B X0/1€ n3ydenns yaeOHOro Kypca 00yqaroniuMest IPUXOAUTCS
JIOTUYECKH PacCyXaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBSA3M ¢ 3TUM B Iporpammy
yueOHOro Kypca «Anredpay» BKIIOYEHBI HEKOTOPbIE OCHOBBI JIOTUKH, MIPEICTABICHHBIE BO BCEX OCHOBHBIX
paszenax MaTeMaTHYeCcKOoro OOpa30BaHUs M CIIOCOOCTBYIOIIME OBJAJACHUIO OOYYarONIMMHUCS OCHOB
YHUBEPCAIBHOTO MAaTeMaTH4EeCKOTO s3bika. ComepiKaTeIbHOW M CTPYKTYPHOH OCOOEHHOCTHIO yueOHOTO
Kypca «Anredpa» SBISETCS €ro HHTETPUPOBAHHBIN XapaKTep.

Copepxannie auHMUM «YUHuCla M BBIYUCIEHUS» CIYKUT OCHOBOW MMl JaldbHEHIIEro W3y4YeHHs
MaTeMaTHKH, CIOCOOCTBYET PAa3BUTUIO Yy OOYYaIOIIMXCS JIOTMYECKOrO MBIIIICHUS, (OPMUPOBAHUIO
YMEHHUS MOJIb30BaThCSI AITOPUTMAMH, a TAK)KE TPUOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIUMBIX JIJIS
MOBCEHEBHOM KU3HU. Pa3BUTHE MOHATHS O YKCIIe HA YPOBHE OCHOBHOT'O 001Iero 00pa3oBaHus CBSI3aHO C
paIoHaIbHBIMU M UPPALMOHAILHBIMHA YHCIaMH, (JOPMHUPOBAHHEM MPEJCTaBICHUNA O JIEHCTBUTEIHLHOM
qucie. 3aBeplleHre OCBOSHHs YUCIOBOM JIMHIUM OTHECEHO K CpeIHEMY 00I11eMy 00pa30BaHUIo.

ConepxaHue OBYX anreOpandecKux JIMHUM — «AJreOpandecKue BBIPOKEHHS» M «YpaBHEHUS H
HEPAaBEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOyYaroIIMXCS MaTeMaTU4YecKoro  arrmapara,
HE0OXOIMMOTO 7Sl PEIIeHHUs 3aa4 MaTeMaTUKU, CMEXHBIX MPEAMETOB U MPAKTUKO-OPUECHTHPOBAHHBIX
3ajady. Ha ypoBHe OCHOBHOro ooOmiero o0pa3oBaHMs Y4eOHBIH MaTepual TpYNIUPYETCs BOKPYT
panoHaTBFHBIX BEIpAXKEHUH. Anredpa TEeMOHCTPUPYET 3HAYCHHE MaTEMATHKH KaK SI3bIKa JIJISl IIOCTPOCHUS
MaTeMaTHYeCKUX MOJIeel, OMUCAHUs TPOIIECCOB W SIBJICHWH peaslbHOTO Mupa. B 3amaum oOydeHUs
anredbpe BXOIAT TaKXkKe JalbHEWIIee pa3BUTHE aNTOPUTMHUUYECKOTO MBIIUICHUS, HEOOXOIUMOTro, B
YaCTHOCTH, JJI1 OCBOEHUS Kypca MH(DOPMATHUKH, U OBIAJICHHWE HABBIKAMH ACTYKTUBHBIX PACCYKICHHI.
[IpeoOpazoBanre CHUMBOJBHBIX (OPM CHOCOOCTBYET PAa3BUTHUIO BOOOPaXEHHS, CIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Copepxanrie (QyHKIMOHATBHO-TPAPUUECKONH JIMHUM HAIEJICHO Ha TONy4YeHUE OO0YyYarolIMMHUCS
3HAHUW O (QYHKIMSAX Kak BaKHEHWIEH MaTreMaTH4ecKol MOJEeNH M OMUCAHUS M HCCIeIOBaHUS
Pa3HOOOpAa3HBIX MPOIECCOB M SIBJICHUN B Mpupoje W odOmectBe. M3ydeHue marepuana crocoOCTByeT
Pa3BUTHIO y OOYYAIONIUXCS YMEHHS HCIIONB30BaTh pa3jMYHBIE BBIPA3UTEIBHBIC CpEICTBA S3BIKA



MaTEeMaTHUKd — CJOBECHbIE, CHMBOJHMYECKHE, TIpaduueckue, BHOCUT BKJIag B (OpMUpPOBaHHE
MIpe/ICTaBICHUM O pOJIM MAaTEMATUKH B Pa3BUTHH LUBUIN3ALUU U KYIbTYPHI.

Cornacno ywyeOHOMYy MiiaHy B 7-9 kjaccax u3ydaercs y4eOHBIH Kypc «Anredpay», KOTOPBIH
BKJIFOYAET CJICNYIOIINE OCHOBHBIC pa3lieibl coaepxkanus: «Uucia W BBIYUCICHUA», «ANTreOpanmdeckue
BBIPXKEHUS», «YPpaBHEHUS U HEPABEHCTBaY», «DyHKIUNY.

Ha u3ydyenue yuebnoro kypca «Anredpa» orsoautcsi 306 yaco: B 7 kinacce — 102 ygaca (3 gaca B
Heqento), B 8 kiacce — 102 yvaca (3 yaca B Hezento), B 9 kitacce — 102 yaca (3 yaca B HeJenio).

COIEPKXAHUE OBYYEHUA

7 KIIACC

Yucia ¥ BBIYHCICHUSA

JlpoOu OOBIKHOBEHHBIE M JIECSATHYHBIE, MEPEX0] OT OAHOM (opMbl 3amucu apobel K Apyroi.
[lonsATHEe panMOHAIBHOIO 4YHUCHA, 3allUCh, CPAaBHEHHUE, YIOPSAOYMBAHME DPALMOHAIBHBIX YHUCEN.
Apudmernueckue NEHCTBHS C pallMOHAIBHBIMH YHCIaMH. PemieHue 3amad M3 peaqbHON MPAKTUKU Ha
4acTH, Ha JIpOOH.

CreneHb ¢ HaTypajbHBIM IIOKa3aTeJeM: OIpeJesieHUe, NMpeoOpa3oBaHKUe BHIPAKEHUH Ha OCHOBE
OTIpeJIeJICHUs], 3aUCh OONbIMX 4yucel. [IpOoneHTsl, 3amuch MPOIEHTOB B BHJE APOOM W Ipodu B BUIE
IIPOLIEHTOB. Tpy OCHOBHBIE 33/1a4i Ha MPOLEHTHI, pELICHUE 33]1a4 U3 PEAIbHON ITPAKTHUKH.

[IpuMeHeHNne MPU3HAKOB AEIUMOCTH, Pa3JI0KEHNE HA MHOXKHUTEIN HATYPAJIbHBIX YACE.

PeasibHbIEe 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi U 00paTHasi MPONOPLUOHATIBHOCTH.

Auaredpanyeckne BbIpaKeHHUs

IlepeMeHHBIE, YKMCIIOBOE 3HAYEHHE BBIPAXKEHUA C MEpPEeMEHHOW. JlomycTuMble 3Ha4YeHUS
nepeMeHHbIX. [IpencTaBieHne 3aBUCUMOCTH MEXAy BeIMYMHAMU B BHAE (opMmyibl. Berumcienus mno
¢dopmynam. IlpeoOpa3oBanue OyKBEHHBIX BBIPRKEHUH, TOKIECTBEHHO DPABHBIC BBIPAKEHMS, MpPaBUIa
peoOpa3oBaHus CyMM W TPOU3BEIEHUM, IpaBWIa PACKPHITHS CKOOOK M MpPHUBEAEHUS MOIO0OHBIX
CJIaracMblX.

CBolicTBa CTENIEHU C HATYPAJIBHBIM [T0KA3aTEIIEM.

OpHowieHbl n MHorowieHsl. CreneHb MHoroudnaeHa. CIlOK€HUE, BBIYMTAHHME, YMHO)KECHHE
MHOTroWwieHOB. POpMyIbl COKPAIIEHHOTO YMHOKEHHMS: KBAaApaT CyMMBbl M KBajapaT pasHoctu. Dopmyia
Pa3HOCTH KBaApaToB. Pa3noxkeHne MHOrOWIEHOB HA MHOKHUTENH.

YpaBHeHHS H HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHHs, IIpaBUja IpeoOpa3oBaHUs YpPaBHEHHS, PAaBHOCUIBHOCTb
YPAaBHEHUM.

JIuneliHOE ypaBHEHHME C OJHOM NEPEMEHHOM, YUCIO KOpPHEH JMHEHHOIO YpaBHEHMS, pEIICHUE
JUHENHBIX ypaBHeHUH. COCTaBICHHME ypaBHEHUH IO YCIOBUIO 3aJaud. PellleHne TEeKCTOBBIX 3ahad C
[IOMOILBIO YPABHEHUIA.

JluneiitHoe ypaBHEHHE C IBYMs IEPEMEHHBIMU U ero rpaduk. Cucrema JByX JMHEHHBIX YpaBHEHHM
C NIBYMs TEpeMEHHbIMHU. PelieHue cucreM ypaBHEHHMH cIOcOOOM MojcTaHOBKU. Ilpumepsl pemieHus
TEKCTOBBIX 33/1a4 C IIOMOIIbIO CUCTEM YPAaBHEHUM.

DOyHKUMH

Koopaunara toukn Ha mpsMoi. UucioBble NMpOMEXYTKH. PaccTosHue Mexnay AByMS TOYKaMHU
KOOPJIMHATHOW IIPSIMOIA.

[IpsmoyronbHas cucrema koopauHat, ocu Ox u Oy. AGcuucca u opuHaTa TOYKH Ha KOOPAUHATHON
wiockoctu. [Ipumeps! rpadukoB, 3agaHHbIX Gopmynamu. UteHue rpadukoB peanbHbIX 3aBUCHUMOCTEH.
[Tonstue dynkuuu. I'padux Pynkuuu. CpolictBa QyHkuuil. JIunelinas ¢ynkius, e€ rpapuk. ['padux
byukun Y = |X|. ['paduueckoe penieHre THHEHHBIX YPAaBHEHUI M CUCTEM JIMHEHHBIX YPaBHEHUI.



8 KVIACC

Yucia ¥ BBIYHCICHUSA

KBangpartusiii kopenb u3 uucina. [loustue 00 uppanuoHanbHOM ducie. JlecaTHuHbIe TPUOIKEHUS
uppanroHambHbIX yHced. CBoicTBa apuMETHUECKHMX KBAaAPAaTHBIX KOPHEH W HMX TNPUMEHEHHE K
IpeoOpa30BaHUIO YHCIIOBBIX BBIPAKECHUN U BBIYMCICHUAM. [{eficTBUTENIbHBIE YHCIIA.

Crenens ¢ nenslM nokasaresiem U e€ coiictsa. CTaHgapTHas 3alnch YHUCIIA.

Auaredpanyeckue BbIpaKeHHs

KBagparHslil TpEXUIIEH, pa3IOKEHUE KBAIPATHOIO TPEXWICHA HA MHOKUTEIH.

Anrebpandeckas 1poOb. OCHOBHOE CBOMCTBO anredOpawdeckoi npobu. CrokeHHe, BhIUMTAHHUE,
YMHOXXEHUE, JiefieHre anredpanyeckux Apooeil. PanyonanbHble BeIpakeHHs U UX IpeoOpa3oBaHue.

YpaBHeHusI H HEPaBEHCTBA

KBagpatHoe ypaBHeHue, ¢opMmyia KOpHEW KBaapaTHOro ypaBHeHusi. Teopema Buera. Pemenue
YpaBHEHMH, CBOJAIINXCS K TMHEHHBIM M KBaZpaTHBIM. [IpocTeiiue 1poOHO-paliioHaIbHbIE YPaBHEHNUS.

I'paduueckas uHTEpHpeTaLXs YPAaBHEHUN C IByMs IIEPEMEHHBIMU M CUCTEM JIMHEHHBIX YpaBHEHUN
C IByMs IepeMeHHbIMU. [IpuMepsl perieHns cucTeM HETMHEHHBIX YpaBHEHUH C IBYMsI IEPEMEHHBIMU.

Pemrenue TeKCTOBBIX 33a4 aNreOpandeckuM CrIoCOOOM.

YucnoBele HEpAaBEHCTBA M MX CBOMcTBa. HepaBeHCTBO ¢ OIHON IEepeMEeHHOH. PaBHOCHIIBHOCTB
HEpaBEHCTB. JIMHENHbIE HEpaBEHCTBA C OJHOM NepeMeHHOM. CHUCTEMBI JIMHENHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM.

DOYyHKIUH

[Tonarue gynkuuu. O6sacTb onpeAeseHnus U MHOXKECTBO 3HadeHUH ¢yHkuuu. CrocoObl 3aJaHus
GbyHKIH.

I'padux ynxmun. Ytenue cBoiictB ¢yHkumu mo e€ rpaduxy. [Ipumepsr rpaduxoB ¢GyHKIUH,
OTPAXKAIOIINX PEATBHBIC IIPOLIECCHI.

OyHKIUY, ONKMCHIBAIOIIKE NPSAMYIO U OOpaTHYIO MPONOPLUOHAIBHBIE 3aBUCUMOCTH, UX I'papuKu.
OyHKIMN Y = X2,y = X3,y = VX, y=|x|. I'paduueckoe pelieHre ypaBHEHHI 1 CUCTEM YPaBHEHHUH.

9 KJIACC

Yuciia 1 BbIYUCICHUA

PannonanpHble ymciia, UppalMoOHalIbHbIE YNCIA, KOHEYHbIE U OECKOHEUHBIE JECSITHUUHBIE IPOOH.
MHOXecTBO JeMCTBUTENBHBIX YHCEN, JEHCTBUTEIbHBIE YMCIa KaK OECKOHEUHbIE NECSITUYHBIE JPOOH.
B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY MHOKECTBOM JACHCTBUTEIBHBIX YHMCEI M KOOPAMHATHOU
MIPSAIMOM.

CpaBHeHuE 1eHCTBUTENBHBIX YUCENl, apu(METHYECKUE IEHCTBUS C IeUCTBUTEIbHBIMU YHCIaMH.

PazMepbl 00bEKTOB OKPYXKAIOLIET0 MUPA, AITUTEILHOCTh IPOLECCOB B OKPYXKAIOIIEM MHUPE.

[TpubnnxEéHHOE 3HaUCHHE BEIMYUHBI, TOYHOCTh NMpHOMMKeHus. Okpyriaenue yucen. [Ipukuaka u
OLICHKA PE3YJIbTATOB BBIYMCIICHUM.

YpaBHeHHsI M HEPABEHCTBA

JInneiiHoe ypaBHeHHUe. PelieHne ypaBHEHUH, CBOAAIIMXCS K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. PenieHue ypaBHEHM, CBOASIIMXCS K KBaApaTHBIM. bukBajgpatHoe
ypaBHeHue. [IpuMepsl penieHns ypaBHEHUN TPEThEN M YETBEPTOM CTENEHEN Pa3I0KEHUEM Ha MHOKUTEH.

Pemenne npoOHO-paliMOHaIBHBIX ypaBHEHWW. PeleHne TEKCTOBBIX 3a1ad  ainreOpanvdecKuM
METOOM.

VYpaBHeHHe ¢ IByMs IEPEMEHHBIMU U €ro rpaduk. Pemenue cucreM AByX JMHEHHBIX ypaBHEHUH ¢
NBYMS IEpEMEHHBIMU. Penenue cucreM AByX ypaBHEHHUH, OTHO U3 KOTOPBIX JINHEMHOE, a APYroe — BTOPOM
creneHu. ['paduyeckas HHTepIpeTalus CUCTEMbl YPaBHEHHH C IByMsI IEpEMEHHBIMHU.

Perienue TeKCTOBBIX 3aau aNreOpandeckuM CriocoOOM.



YucnoBbie HEPAaBEHCTBA M MX CBOMCTBA.

Pemienue nuHEHBIX HEPABEHCTB C OJIHOW MEPEMEHHOU. PellleHre cuctemM JTUHEMHBIX HEPABEHCTB C
onHoW mepemenHol. KBanparneie HepaBeHcTBa. ['padmueckass MHTEpIIpeTalnss HEPABEHCTB M CHCTEM
HEPABEHCTB C JABYMsI IEPEMEHHBIMU.

DOYyHKIUH

KBagparuunas ¢pynkuus, e€ rpaduk u cpoiicrsa. [lapabosa, koopauHaThI BEPIIMHBI TapabOIIbI, OCh
CUMMETpPUHU TTapadoIIbI.

I'paduxu Gymxmmit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| u ux cBoiicrsa.

YucinoBblie NOCIEA0BATEIBLHOCTH U NPOrPeccun

[ToHATHE YMCI0BOM MOCIEA0BATENBLHOCTH. 3aJaHKE [TOCIIEI0BATEIbHOCTH PEKYPPEHTHON (popMyioi
u GpopMyInoi N-ro wieHa.

Apudmerndeckass u reomerpuueckas mnporpeccun. Popmynsl N-ro uwieHa apuPpMETHYECKON Hu
TF€OMETPUYECKOM ITPOrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300pakeHue 4ieHoB apu(pMETUUECKON U FEOMETPUUECKOM MPOrpeccuii TOUKaMu Ha KOOPIMHATHOM
IUIOCKOCTH. JIMHENHBIN U 9KCIIOHEHUANIBHBIN pocT. CI0KHBIE TPOLIEHTHI.

IHIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUA ITPOT'PAMMBbI
YYEBHOTI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pPe3yJbTAaThl OCBOSHHS MPOTrpaMMbl y4eOHOTO Kypca «Alredpay XapaKTepu3yrTCs:

1) naTproTnyeckoe BOCIUTAHUE:

MPOSIBJICHUEM HMHTEpeca K MNPOUUIOMY M HACTOSIIEMY POCCUMCKOM MaTeMaTUKH, II€HHOCTHBIM
OTHOIIIEHUEM K JOCTHKEHUAM POCCHICKMX MATEMAaTUKOB W POCCUMCKON MAaT€MAaTHYECKOW IIKOJIbI, K
MCIOJIb30BAHUIO ATUX JOCTHUKEHHUM B IPYTUX HayKax U MPUKIAAHBIX chepax;

2) rpaIaHCKoOe H 1yXOBHO-HPABCTBECHHOE BOCIIUTaHHUE:

TOTOBHOCTBIO K BBITTOJTHEHUIO 00S3aHHOCTEH Ipak/IaHWHA U peau3alliy ero Mpas, MpeCTaBIeHuEeM
0 MaTeMaTU4YeCKHX OCHOBAaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, MPOUEAYP
Tpa)IaHCKOTO O0O0IIecTBa (HAampUMeEp, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXACHHIO JTUYECKUX
npoOyieM, CBA3aHHBIX C MPAKTUYECKUM MPHUMEHEHHWEM JOCTHKEHHH HayKd, OCO3HAHHEM Ba)KHOCTH
MOPAIbHO-ITUYECKUX MPUHIIMIIOB B IEITEIILHOCTH YUEHOTO;

3) TpyAoBOEe BOCIMTAHHE:

YCTAaHOBKOM Ha aKTHMBHOE YYacTH€ B PEIICHUM MPAKTUYECKUX 3aJad MaTeMaTHYEeCKOMN
HaIMpaBJIEHHOCTH, OCO3HAHHEM B)KHOCTH MaTeMaTHYeCKOro 0Opa3oBaHUs Ha MPOTSHKEHWU BCEW JKU3HU
JUTsl YCTICTIHOW MPOGeCCHOHATBHOM NEITeIbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHHUM, OCO3HAHHBIM
BBIOOPOM U TOCTPOCHUEM WHIAMBUIYATbHON TPACKTOPHH OOpPA30BaHMS W KU3HEHHBIX IIJIAHOB C y4ETOM
JUYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

CIIOCOOHOCTBIO K OMOIMOHATBHOMY M ACTETHYECKOMY BOCIPHITHIO MAaTEeMaTHYECKUX OOBEKTOB,
3a/1a4, peIeHui, pacCyKIeHN |, YMEHHIO BUJIETh MaTEeMaTUYECKHIE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpHUEHTAIINeH B JEATeIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAayUYHBIX MPEACTABICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTH YEIOBEKa, MPUPOIBI U OOIEeCTBa, TOHUMAHUEM MAaTeMaTHYeCKOW HAyKH Kak
chepsl 4eIOBEUECKOU JEATEIHHOCTH, ATANOB €€ Pa3BUTHS W 3HAYMMOCTH JUJIA PA3BUTHS [IUBWJIM3AINH,
OBJIQJICHUEM SI3bIKOM MaTEMaTUKH M MAaTeMAaTHYeCKOM KyJIbTYpOW KakK CpPEICTBOM ITO3HAHHS MHPA,
OBJIAJICHUEM MPOCTEHIIIMMU HAaBBIKAMH UCCIIEOBATENbCKOM AESITENbHOCTH;



6) ¢usnueckoe BocnUTaHHMe, (POPMHMPOBAHUE KYJIbTYPbl 310POBbSI M 3MOLMOHAJIBHOIO
0J1aronoJryyus:

TFOTOBHOCTBIO MNPHMCHATH MATCMATUYCCKHUC 3HAHHWA B HHTCPCCAX CBOCTO 3A0POBbiA, BCIACHUA
3I0pOBOTO 00pa3a KU3HHU (310POBOE MTUTAHUE, COATAHCHPOBAHHBIN PEXKHUM 3aHATUN U OTABIXA, PEryJIsipHAs
¢u3nueckas aKTHMBHOCTBH), CPOPMHUPOBAHHOCTHIO HaBbIKa pedieKkcuu, MpU3HAHHEM CBOEro IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa JIPyroro 4eJIoBeKa;

7) 3K0JI0THYeCKOe BOCTIUTAHUE:

OpHUEHTAIINCH Ha MPUMEHEHNE MAaTEeMAaTUICCKUX 3HAHUH JJIs PEIICHHUS 3a/1a4 B 00JIACTH COXPAHHOCTH
OKpYy)Kaollled cpenbl, IUIAHUPOBAHUSA TIOCTYNKOB M OIEHKM WX BO3MOXHBIX IOCIEACTBUI s
OKpYy’)Karolllel cpenbl, OCO3HAHUEM TIJI00aJIbHOTO XapakTepa SKOJIOTMYECKUX NpobiieM W MmyTell ux
penieHus;

8) ajanTauns K M3MEHAIIUMCS YCJIOBUSIM COLMATBHOM M PUPOJIHOM Cpe/bl:

TOTOBHOCTBIO K JEHCTBUSIM B YCIIOBUSIX HEONPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4epe3 MPaKTUYECKYIO JIeATeIbHOCTh, B TOM YHCIE YMEHHE YUUTHCA Y APYTUX JIOACH,
HpI/IO6p€TaTB B COBMECTHOMH ACATCIIBHOCTH HOBBIC 3HAHUA, HABBIKW Y KOMIICTCHIIUA U3 OIIbITA APYTHUX;

HE00XOAUMOCTBIO B ()OPMHUPOBAHUHU HOBBIX 3HAHUH, B TOM YKCIe (POPMYyIUPOBATH UIEH, TIOHSATHS,
TANOTE3bl 00 OOBEKTAX H SABJICHUAX, B TOM YHUCIIC paHCC HCU3BCCTHLIX, OCO3HABATb Ile(bI/IIII/ITBI
COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIPUHUMATH CTPECCOBYIO CHUTYAIUIO Kak
BBI30B, TPEOYIOUIHI KOHTPMEP, KOPPEKTHPOBATH MPUHUMAEMBIEC PEIICHUS U JeHCTBUSA, (POPMYITHPOBATH U
OIICHUBATHb PUCKU U ITOCICACTBUA, (1)0pMI/IpOBaTI) OIIBIT.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTeabHbIE YHUBEPCAJBHBIC y‘-leﬁl—[l)le JeHCcTBUA

Ba3oBble JIorn4ecKue 1eicTBUA:
® BBISBIISATH U XapaKTEPH30BATh CYIIECTBCHHBIC MTPU3HAKH MAaTEeMaTHUYECKUX O0BEKTOB, MMOHSITHH,
OTHOIICHUHA MEXIY TOHATUSAMH, (HOPMYIHPOBATH OINpPEACICHUS TOHATUH, YCTaHABJIMBATh
CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIMH, OCHOBAHHUS Uil 000OIICHUS U CPABHEHUS, KPUTCPHH
MIPOBOIMMOTO aHAJIN3a,;

¢ BOCIHPUHUMATD, (I)OpMy.]'IPIpOBaTL n Hp606p830BBIBaTL CYXKACHUA: YTBCPAUTCIBHBIC U
OTpULATCIIbHBIC, CANHUYHBIC, YACTHBIC U O6H_[I/Ie, YCJIOBHBIC;

® BBIIBIIATH MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U POTUBOpEYNs B (pakTax, JaHHBIX,
HaAOMIOACHUSAX U YTBEP)KICHMSX, MpeanaraTb KpUTEpUHU NIl BBIABICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUN;

¢ JCJIAaTb BbBIBOAbI C HUCIOJB30BAHUCM 3aKOHOB JIOTUKH, JCAYKTUBHBIX W HWHAYKTHBHBIX
YMO3aKJIIO‘{eHI/II>'I, YMOBaKHIO‘{CHI/Iﬁ 110 aHAJIOT'HH,

e pa3buparh JOKa3aTeJbCTBA MaTEMaTHYECKUX YTBEPXKAECHUU (MpsAMble U OT MPOTUBHOIO),
MPOBOAUTH  CAMOCTOSITEIbHO  HECJOKHBIE  JOKa3aTelIbcTBa MaTeMaTHYecKux  (axTos,
BBICTpaMBaTh apPryMEHTAlMI0, TPHUBOJUTH TPUMEPHl U KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYXKACHUS;

e BbBIOMpaTh croco0 pemieHus yueOHOHM 3ajauu (CpaBHUBATh HECKOJBKO BAapUAHTOB pEILEHUS,
BbIOMpPATh HanboJee MOIXOASIIHNN ¢ YIETOM CaMOCTOSTENbHO BBIZCICHHBIX KPUTEPHEB).

Bba3oBble ucciaenoparelbcKue AeiCTBHS.



HCIIOJIb30BaTh BOIMPOCHI KaK HCCIENOBATENbCKUII HMHCTPYMEHT MO3HaHHs, (HOpMYyIHpOBATH
BOINPOCHI, (PUKCHUPYIOLIHE POTUBOPEUNE, IPOOIEMy, CAMOCTOSITEIHHO YCTAaHABINBATH HCKOMOE
U AaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIUIO, MHEHHE;

MIPOBOIMTH [0 CAMOCTOSATEIBLHO COCTABJICHHOMY IUIAHY HECJIOXHBIA SKCIIEPUMEHT, HEOOJIbIIIOE
HCCJICJIOBAaHNE IO YCTAHOBJIICHUIO OCOOEHHOCTEH MaTeMaTHYECKOTO OOBEKTa, 3aBUCHMOCTEH
00BEKTOB MEXy COOOiA;

CaMOCTOSITENILHO (OPMYJIHPOBaTh OOOOMICHUS W BBIBOABI IO pe3yjbTaTaM IPOBEASHHOIO
HaOJII0ICHUsI, UCCIICJIOBAHMSI, OIIECHUBATH JOCTOBEPHOCTD IMOJYYCHHBIX PE3YJIbTATOB, BEIBOJIOB U
000011IeHMI;

IIPOrHO3UPOBATE BO3MOXKHOE€ Pa3sBUTUC IIPOIECCA, @ TAKKE BBIABUI'aTh ITPCAIIOJIONKECHUA O €TI0
Pa3BUTHU B HOBLIX YCJIOBUAX.

Pa6ora ¢ undopmanmueii:

BBISIBJISITH HEJOCTATOYHOCTh M M30BITOYHOCTh HMH(POpPMAIMH, TAHHBIX, HEOOXOAMMBIX IS
peLIeHHUs 3a/1a4u;

BBIOMPATh, aHAIM3UPOBATH, CACTEMATH3UPOBATh U HHTEPIIPETUPOBATh HHPOPMALIUIO PA3THIHBIX
BUJIOB U ()OPM IIPECTABICHHUS;

BBIOMpATh (hopMy mpencTaBieHus HHPOPMALUU U WILTIOCTPUPOBATH PEIIaeMbIe 33]Ja4l CXEMaMH,
JrarpaMMamy, MHOM rpadukoi 1 uX KOMOUHAIMSMU;

OLICHMBATh HAaJEXKHOCTh I/IH(i)OpMaI_II/II/I 0 KpUTCPUSAM, IMPCIIOKCHHBIM Y4YUTCICM HIIN
C(bOpMYJ'II/IpOBaHHBIM CaMOCTOATCIIbHO.

KomMyHHUKaTHBHBIe yHHBepcaibHble y4eOHbIe JelicTBHA:

BOCIIpUHUMATH U q)OpMYJ'II/IpOBaTB CYKACHUA B COOTBCTCTBHUU C YCIOBUAMU U LCTIAMHA 06H_ICHI/I$I,
SICHO, TOYHO, 'PaMOTHO BbIPpaKaTb CBOKO TOYKY 3PCHUS B YCTHBIX U IUCbMCHHBIX TCKCTAX, 1aBATb
MOSICHCHUA 10 X0y PCIICHUS 3aa4i, KOMMCHTHUPOBATDH HOJ'Iy‘ICHHHfI pe3yiIbTart,

B X0J1€ 00CYKJIEHHsI 33/1aBaTh BOIPOCHI 110 CYIIECTBY 00CYK1aeMOI TeMBbI, TPOOIEMBI, peraeMoi
3aJ1a4M, BBICKa3bIBaTh MJIEW, HALIEJICHHBIE HA MTOMCK PELICHUs], COTIOCTABIIATH CBOM CYKIEHUS C
CYXJIEHUSIMH JIPYTHX YYaCTHUKOB JHajiora, 0OHapyXMBaTh pa3jinyMe U CXOJCTBO MO3MIMH, B
KOPPEKTHOI (popMe popMyIupOBaTh Pa3HOTIIACHS, CBOM BO3PAKECHHUS;

MIPENCTABIIATh PE3YJAbTAaThl DPELIEHUS 3aJaud, OKCIIEPUMEHTA, MCCIEN0BaHUs, IPOEKTa,
CaMOCTOSITENIbHO BEIOUPATh (POPMAT BBICTYIIJICHUS C YUETOM 3a/1a4 MPE3EHTALMU U 0COOEHHOCTEH
ayTUTOPHH;

INOHUMATb W HUCIIOJIB30BATh MPCUMYILCCTBA KOMaHJIHOH H HHHHBHHyaHBHOﬁ pa6OTLI npu
peuICHUN y‘-Ie6HBIX MaTeMaTHUYCCKUX 3a/1a4,

MPUHUMATH 11eJIb COBMECTHOM JCATEIbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOTHI,
pacrpenenath BHIBI pa0OT, JIOTOBapHBATLCS, OOCYXKAATh MPOLECC U Pe3yabTaT padoTHl,
0000111aTh MHEHHUA HECKOJIBKHUX JIIOIEH;

Y4aCTBOBAThH B I'PYIIIIOBBIX (I)OpMaX pa6OTBI (O6cy)K,Z[CHI/I$I, oOMeH MHCHUSAMH, MO3I'OBBIC IITYPMBI
n ,Z[pyTI/IC), BBITIOJIHATE CBOIO YaCTbhb pa6OTBI U KOOPpAWMHUPOBATL CBOU JIEHCTBHS C ApyruMu



YJIeHaMUd KOMaH/bl, OIICHMBaTh KAayeCTBO CBOEr0 BKJaJa B OOMIMI MPOAYKT MO KPUTEPHSIM,
chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepPCcAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranuszaums:
® CaMOCTOSITENIFHO COCTABJIATH IUJIaH, aJTOPUTM DPEUICHUs 3a/Ja4d (WM €r0 4acTh), BHIOMPAThH
Croco0 pemieHuss ¢ y4ETOM MMEIOIIUXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTHUPOBATH BAPUAHTHI PEHICHUH C yUETOM HOBOU HH(OPMAIIHH.

CaMOKOHTPOJ'[L, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

e BIAJCTh CIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJISI TIpoIecca W pe3yibTara peuieHus
MaTeMaTHUYECKOM 3a1a4u;

® TIPEIBUACTH TPYAHOCTH, KOTOPBIE MOTIYT BO3HHMKHYTh IIPM pCEIICHHHM 3a]a4d, BHOCHUTHb
KOPPEKTHBBl B JIEATEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, HAMJIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OIICHMBAaTh COOTBETCTBHE pE3yjbTaTa JAEATEIILHOCTH TIIOCTAaBICHHOW IIEIM W YCIOBUSM,
OOBSICHATH PUYHUHBI JOCTH>KEHUS WITH HEOCTIDKEHHSI I, HAXOIUTh OIINOKY, 1aBaTh OLEHKY
MPUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

K koHIy 00yueHus B 7 kjacce 00y4aroIuics MoJIyduT Caelyrolue NpeMeTHbIC pe3yIbTaThl:

Yuciia 1 BbIYHCICHUSA

BbinonHATe, coueTas yYCTHbIE U IHUCbMEHHbIE NPUEMBI, apu(METUUYECKHE JAECUCTBUS C
paloOHaIbHBIMU YHCIIAMHU.

HaxonuTe 3Ha4YeHUs YHMCIOBBIX BBIPAXKEHUH, MPUMEHATh pa3HOOOpa3HblE CIOCOOBI U MPUEMBI
BBIUUCIICHUS 3HAUCHUH APOOHBIX BBIPAXKEHUH, COIEpKAIINX OOBIKHOBEHHBIE U IECSITUYHBIE TPOOH.

[lepexonuTh OT 0HOM (OpPMBI 3alMCH YKceN K Apyroi (mpeoOpa3oBbIBaTh AECATUYHYIO JIpoOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECTHUHYIO, B YACTHOCTU B OECKOHEUHYIO IECATUYHYIO APOOB).

CpaBHUBaTh ¥ YNOPSAJOYMBATh PALIMOHAJIBHBIE YUCIIA.

OxpyrysTh uncia.

BbINONMHATE TPUKUAKY M OLEHKY pe3yJbTaTa BbIUMCICHHUM, OLEHKY 3HAYEHMH YHCIOBBIX
BbIpaK€HUI. BBINONHATE AEMCTBUSI CO CTENIEHSMHU C HATYPaJbHBIMU [TOKA3aTEISIMHU.

IIpuMeHsITh IPU3HAKK JEIMMOCTH, Pa3JI0KEHNE HA MHOKUTENIH HATypaJIbHbIX YHCEIL.

Pemarp  NpakTUKO-OPMEHTHPOBAaHHBIE  3aJauyM, CBA3aHHBIE C  OTHOIUEHUWEM  BEJIMYUH,
MIPOINOPLIMOHAIBHOCTHIO BETMYMH, IPOLEHTAMU, HHTEPIPETUPOBATH PE3Y/IbTAThI PEIICHNUS 3a7a4 C YUETOM
OTrpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU pacCMaTPUBAEMBIX OOBEKTOB.

Auaredpanyeckne BbIpaKeHH

Hcnonb30BaTh anredpanyecKyto TepMUHOIOTHIO M CUMBOJIMKY, IPUMEHSTH €€ B POLIECCE OCBOCHHUS
y4ueOHOro Marepuarna.

HaxoauTh 3HaueHns OyKBEHHBIX BBIPRXKEHUN NIPU 3aJJaHHBIX 3HAUEHUSIX TIEpEMEHHBIX.

BeimonHATe npeoOpa3zoBaHMs 1IEJIOTO BBIPAKEHHS B MHOTOWIEH MPHUBEJCHHEM IOJI00HBIX
CJIaraeMbIX, PaCKphITHEM CKOOOK.

BbINONMHATE YMHOKEHHE OJHOYJIEHa HAa MHOTOWIEH M MHOTOWIEHa Ha MHOTOYJIEH, NMPUMEHSThH
(dbopMyIibl KBaZpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcymiecTBIATh Pa3oKEHHE MHOTOWIEHOB Ha MHOMKUTENIM C MOMOIIBIO BBIHECEHHS 3a CKOOKH
00I11er0 MHOXKUTEIS, TPYIITUPOBKHU ClIaraeMbIX, IPUMEHEHUs (hOpMYI COKPALIEHHOTO YMHOXKEHUSI.



[IpumMensaTh npeoOpa3oBaHUs MHOTOWIEHOB Ul PEIICHUS pPa3jIMYHbIX 337ad U3 MaTeMaTHKH,
CMEKHBIX ITPEIMETOB, U3 PEabHON IIPAKTUKH.

Hcnonp30BaTh CBOMCTBAa CTENEHEH C HATYpajJbHBIMH I[OKa3aTelsIMH JJsl IpeoOpa3oBaHUs
BBIPaKCHUM.

YpaBHeHHsI M HEPABEHCTBA

Pemarp nuHEWHbIE ypaBHEHUs C OJHOM NIEPEMEHHOM, IPUMEHSIS ITpaBUiIa IIEpexoa OT UCXOJHOTO
YPaBHEHUS K paBHOCUILHOMY eMy. IIpoBepATh, ABISAETCS JIM YUCI0 KOPHEM YPABHEHUS.

[TpumensTh rpaduyeckre METOAbI P PEIICHUH JTMHEHHBIX YPABHECHUN U UX CUCTEM.

[lonGupars npumepsl Hap 4YHUCEN, SIBJIAIOLIMXCS PELICHWEM JIMHEHHOro ypaBHEHHS C JBYMs
IIEPEMEHHBIMH.

CTpouTh B KOOPJMHATHOW IUIOCKOCTH Tpa(uK JMHEHHOrO YpaBHEHUS C JIBYyMsI IEPEMEHHBIMH,
MOJIB3YSICh TpaMKOM, IPUBOAUTH PUMEPHI PELICHUS YPAaBHEHUS.

Pemate cucremsl AByX JTMHENHHBIX YPAaBHEHHUH C IBYMsI IEPEMEHHBIMH, B TOM YHCJIE IpadUUECKH.

CocTaBiATh M pelaTh JIMHEHHOE YPaBHEHME WJIM CHCTEMY JIMHEHHBIX YPAaBHEHUMU IO YCIOBHIO
3a/1a4d, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4y ITOJIyYEHHBIN pe3yJIbTar.

DOYyHKIUH

N300pakaTh Ha KOOPJAMHATHOW MPSIMOI TOYKH, COOTBETCTBYIOIIME 33JaHHBIM KOOPAMHATAM; JIy4H,
OTpPE3KH, HUHTEPBAJIbI, 3aIIMCHIBATh YHUCIIOBBIE IPOMEKYTKH Ha alreOpanuecKoM s3bIKe.

OTmeyaTh B KOOPJAMHATHOM IUIOCKOCTH TOYKM IO 33JaHHBIM KOOpJAMHATaM, CTPOUTh Ipaduku
nuHEeWHBIX QyHKIU. CTpouTs rpaduk GyHKIHN Y = [X|.

OnwuceIBaTh ¢ MOMOUIBIO (PYHKITNI H3BECTHBIC 3aBUCIMOCTH MEX/Ty BEIMYMHAMU: CKOPOCTH, BpEMSI,
paccTosiHue, 1IeHa, KOJIMYECTBO, CTOUMOCTD, IPOU3BOAUTEIBHOCTD, BpeMs, 00bEM paboThI.

HaxoauTh 3HaueHue (GpyHKIMU 1O 3HAYEHUIO €€ apryMeHTa.

[Tonmmare Tpaduyeckuit crmoco0 MpeAcTaBlIeHUS | aHanu3a WH()OpPMAMK, W3BICKATh H
HMHTEPIPETUPOBATH HHPOPMALIHIO U3 TPaUKOB PeaIbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K koHI1y 00yueHus B 8 kjacce 00y4aroImuics MoJyduT ciaelyromue NpeIMeTHbIC pe3yIbTaThl:

Yuciia 1 BbIYHCICHUSA

Hcnons30BaTh HavaabHbIE MPEICTABICHNAS O MHOXECTBE JEHCTBUTENIBHBIX YHCEI JUIsl CPABHEHUS,
OKpPYTJIEHUS Y BBIYMCIIEHUH, U300pakaTh AEUCTBUTEIbHBIC UHCIIa TOUKAMHU Ha KOOPIAUHATHON IPSIMOH.

[IpuMeHsATH TOHATHE apU(METHUECKOTo KBAJAPATHOIO KOPHS, HAXOAMTh KBaJpaTHBbIE KOPHHU,
UCMOJb3Yysl NMPH HEOOXOIMMOCTH KaJbKYJISATOP, BBIIOIHATH MPeoOpa3oBaHMs BBIPAKEHUH, COAEpIKaIIUX
KBaJpaTHBIE KOPHH, HUCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonb30Bath 3amucy O0IBIINX U MaJIbIX YHCEN C TOMOIIBIO JECATUYHBIX Ipo0eil u cTeneHei uncia
10.

AuaredpanyecKne BbIPaKEHUS

[IpyuMeHATh MOHATHE CTENEHM C IIeJIbIM IMOKa3aTeseM, BBINOJIHATh NMpeoOpa3oBaHMs BbIPAKEHUH,
COJIep KAIMX CTEIEHHU C LEIbIM IT0KA3aTEIEM.

BBINONHATE TOXKIECTBEHHBIE IMPE0Opa30BaHUs paAllMOHAIBHBIX BBIPAXKEHUI Ha OCHOBE MpaBUII
JeCTBUI HaJl MHOTOWICHAMH U anreOpanyecKuMu ApoOsMu.

PacknanpiBaTte KBagpaTHBINA TPEXUIEH HA MHOKUTEIH.

[IpumensTh mNpeoOpa3oBaHUs BbIPAKEHUM [UIS pPELICHUS pa3IUYHbIX 3a7ad M3 MaTeMaTHKH,
CMEXKHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pemarp nuHelHble, KBagpaTHbIE ypaBHEHUS U pAllMOHANIbHBIE YpPaBHEHHS, CBOISIIMECS K HUM,
CUCTEMBI IByX YPaBHEHHH C ABYMS [I€PEMEHHBIMHU.

[IpoBoguTh MpOCTEHIINE HCCIEAOBAHUS YPAaBHEHUHM M CUCTEM YpPaBHEHUH, B TOM 4YHCIE C
IpUMEHEHHEeM TIpaduyecKux MpeAcTaBIeHUi (ycTaHaBIMBaTh, MMEET JHM YypaBHEHHWE WIM CHCTEMa
YpaBHEHUI pellleHusl, €ClIi UMEET, TO CKOJIbKO, U ITpoYee).



[TepexomuTh OT ClIOBeCHOW (OPMYIHPOBKH 3a7aud K €€ ainreOpanveckoil MOJIENIH C MOMOIIbIO
COCTAaBJICHUS YPABHECHMs WJIM CHCTEMBl YPAaBHEHUH, MHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y IIOJIYYEHHBIN pe3yibTar.

IIpuMeHATH CBOWCTBA YHUCIIOBBIX HEPABEHCTB I CPABHEHUs, OLICHKH, pELIaTh JIMHECHHBIC
HEpaBEHCTBA C OJHON IMEPEeMEHHOM W UX CHCTEMBbl, JaBaTh IpaUUecKyl0 WIUIIOCTPALMIO MHOXKECTBA
pEILIEeHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUNH

[loHuMaTh ¥ WUCHOJB30BATh (PYHKIMOHAIBHBIE TOHATHSA M S3bIK (TEPMHUHBI, CHMBOJIHYECKHE
0003HaYeHHUs), ONPEAEIATh 3HaUeHNEe (PYHKIMH 10 3HAUEHUIO apryMEHTa, ONPEEsITh CBOUCTBA (DYHKIMH
1o e€ rpaduky.

Ctpouts rpaduky IeMEHTapHBIX (QYHKIUH BHIA:

y = k/x, y=x2,y=x3y =[x, y = VX, OnicBIBaTh CBOMCTBA YHCIOBOH (GYHKIMH 1O e rpaduKy.

K koHiry o0ydenus B 9 kjacce 00y4JaroImuiics MoIyduT CIAeIyIOIUe PEIMETHBIE Pe3yIbTaThI:

Yuciia 1 BbIYMCICHUS

CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAJIBHBIE U UPPALMOHAIILHBIEC YHCIIA.

BeimonsATe  apupMeTHyeckue eMCTBUS C pPAlMOHAIBHBIMHA YHCIAMH, COYETash YCTHBIE H
MMCbMEHHBIE TPUEMBI, BBIITOJIHATH BBIUMCICHUSI C MPPALMOHAIBHBIMU YUCIAMU.

Haxonuth 3Ha4eHUs CTENEHEN C LIEJIBIMU [IOKA3aTeIIMA U KOPHEH, BBIYUACIIATD 3HAYEHHSI YACIIOBBIX
BBIPAYKECHHUIA.

OKpyryATh [EHCTBUTENIBHBIE YHCIA, BBIIOJIHATH IPUKHUIKY peE3yJbTaTa BBIYUCICHUMN, OLIEHKY
YHCJIOBBIX BBIPAXKEHUH.

YpaBHeHHsI M HEPABEHCTBA

Pemiate nuHeliHbIE U KBaJpaTHbIC YPABHEHUS, yPABHEHUS, CBOJAIINECS K HUM, IPOCTeHIINE 1pOOHO-
paloHaIbHbIE YPAaBHEHUS.

Pemate cucreMsl IByX JIMHEHHBIX YPAaBHEHUH C IBYMsI [IEPEMEHHBIMU U CHCTEMBI IByX YPaBHEHUH,
B KOTOPBIX OJIHO YPABHEHUE HE SIBJISICTCS JIMHEHMHBIM.

Pemiate TekcTOBBIE 33/1a4K aNredpanyecKuM CIOCOOOM C MOMOIIBIO COCTAaBJICHUS! YPaBHEHUS WIIH
CUCTEMBI JIByX YPAaBHEHMH C ABYMs [IEPEMEHHBIMHU.

[IpoBOoNTHE MNpOCTEHIIME HCCIEAOBAHMS YPAaBHEHMM M CUCTEM YpPAaBHEHHMH, B TOM YHCIE C
MIPUMEHEHUEM TpapUUecKUX MPEeJCTaBIeHUN (yCTaHaBIMBATh, MMEET JIM YypaBHEHHE WJIM CHUCTEMa
yYpaBHEHMH PELIeHHUs, €CIIH UMEET, TO CKOJIBKO, U Tpoyee).

Pemiate nuHelHbIe HEpaBEHCTBA, KBaIpaTHbIE HEPABEHCTBA, M300paXkaTh pElIeHNe HEPABEHCTB Ha
YHUCJIOBOM IIPSIMOM, 3aIIMCHIBATh PELICHHE C IOMOIIBI CUMBOJIOB.

Pemate cucTemMbl JIMHEWHBIX HEPaBEHCTB, CHCTEMBl HEPABEHCTB, BKIIKOYAKOLIME KBAJpPATHOE
HEpPaBEHCTBO, N300paXkaTh pelIeHNe CUCTEMbl HEPAaBEHCTB Ha YHCIOBOM MPSMOM, 3alTUCHIBATh PEIICHHUE C
IIOMOILIBIO CUMBOJIOB.

Hcnons30BaTh HEpAaBEHCTBA MPH PELICHUH PA3IMYHBIX 3a4a4.

DOyHKIUH

Pacnio3naBath (yHKIMM M3y4eHHBIX BHIOB. [loka3plBaTh CXeMaTHYECKH paclOIOKEHHE Ha

KOOPJAMHATHOM MI0cKOCTH TpadukoB ¢pyHkuuid Bupa: y = kX, y = kx + b,y = k/x,y =ax2 + bx + ¢, y = X3,
y =X, y = |X|, B 3aBHCHMOCTH OT 3HaYeHNMiT KOIQHUIMEHTOB, ONMUCHIBATH CBOMCTBA ()yYHKIIHIA.

Crtpouth U U300paxkaTh cXxeMaTHUeCKU IpaduKHU KBaJpaTHUHBIX (YHKIUM, OMHMCHIBATh CBOWCTBA
KBaJPaTUYHBIX (PYHKLUH 110 UX rpadukam.

Pacnio3HaBaTh KBaJpaTH4YHYIO (QYHKLUUIO TO (GopMyne, NPUBOIUTH IMPUMEPH KBaJAPaTUYHBIX
GyHKIUHN U3 peanbHON KU3HU, PU3UKU, TEOMETPHUH.

Yucii0BbIE MOCJIE0BATEIbHOCTH U POrPECCHH

Pacrnio3HaBath apupMeTHIECKYI0 M TEOMETPUUECKYIO IIPOTPECCUH MPH pa3HbIX CIIoco0ax 3aJaHMs.



BbINONMHATE BBIYMCIEHHUS C HCNONb30BaHHEM (opMyn N-To ujeHa apudMeTH4YecKOH U
F€OMETPUYECKOUN MPOrPeECCrid, CYMMBI NEPBBIX N YJIEHOB.

N300paxaTh 4iICHBI TOCIEIOBATEIBHOCTH TOYKAMHU Ha KOOPIUHATHON TUIOCKOCTH.

Pemarn 3aJda4u, CBA3aHHBIC C YU CJIOBBIMU ITOCJICAOBATCIIbHOCTAMM, B TOM YHCJIC 3a4a4U U3 peaJILHOfI
KHU3HU (C UCIIOJIb30BAHUEM KaJIbKyJIATOPa, HU(PPOBBIX TEXHOIOTHIA).



TEMATHYECKOE INTAHUPOBAHHUE

7 KUIIACC
KoauvecTBo yacoB
Ne JuaexkTpoHHble (HU(pOBbHIE)
HaumeHoBaHue pa3iesioB U TeM IPOrpaMMBbl Konrpoabnsie IIpakruueckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
bubmuoreka [JOK
1 Yuciia 1 BeuKcieHus. PanmonansHbIe Yncia 22 1 httos://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AJIrCOpANHCCKHE BIPLACHIA 26 2 https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
21 1
3 VPpaBHCHNS i HepasencTsa hitps://m.eds00.ru/7f415b90
bubmuoreka [JOK
4 K . D 27 1
OOPAMHATY i rpaguicit. DyHiciuti https://m.eds00.ru/7f415b90
bu6mmorexa [IOK
IT 1
> OBTOPCHHE i 0000LICHHE 6 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
8 KJIACC
KoanuectBo yacos
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
HaumeHoBaHue pa3aesioB U TeM MPOrPaMMBbI Konrpounubsie Ilpakruyeckue
n/n Bcero o0pa3oBaTejbHbIe pecypchl
padoThl padoThI
bubmuorexa [JOK
1 A LA 1 1
nrebpanyeckue BeIpakeHus. Anredpandeckas 1poob 5 httos://m.edsoo.ru/7f417af8
bu6mmorexa [ITOK
2 q .K 1 1
uca ¥ BeuncieHus. KBajpaTHble KOpHA 5 httos://m.edsoo.ru/7fA17af8
bu6mmorexa [IOK
3 VYpaBHeHUs U HepaBeHCTBA. KBapaTHbIe ypaBHEHUS 12 1 https://m.edsoo.ru/7f417af8
4 Anrebpanueckue BoipaxeHus. KBagpaTHbIil TpéXuiieH 4 ngg;ﬂ?::;;gﬁ}; £4174f8
S) VYpaBHeHust u HepaBeHcTBA. CHCTEMBI ypaBHEHUN 17 1 Bubmmorexa LIOK

https://m.edsoo.ru/7f417af8
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bubmuoreka [JOK
.H 12 1
6 VYpaBuenus u HepaBeHcTBa. HepaBencrna httos://m.edsoo.ru/7fA17af8
bubmuoreka [JOK
7 o .
YHKUHH. OCHOBHEIC HOHATHA > https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
8 DyHKuyH. uciossie dyriimn o https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
9 q . 7 1
rcia 1 BerauciieHus. CTeleHb ¢ [eJIBIM [TOKa3aTelIeEM https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
10 IT 600 6 1
OBTOpEHHC 1 0DODICHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7 0
9 KJIACC
Koan4yecTBO 4acoB
Ne DJIeKTpPOHHBIe (M (POBHIE)
HaumeHnoBanue pasjaejioB M TeM IPOrpaMMbl Kourpoasnbie IlpakTnueckue
n/n Bcero o0pa3oBaTesibHbIE PeCypChl
padoThI padoThI
. bubmuoteka [JOK
1 Uucna u BeruuciaeHus. JlelcTBUTENbHBIE YK CIa 9 https://m.edsoo.ru/7f419d08
bu6nuoreka [IOK
2 Dy 16 1 https://m.edso00.ru/7f419d08
3 YpaBHEHUS U HEPABEHCTBA. Y PaBHEHUS C OJHOM 14 1 bubnmoreka [JOK
[IEPEMEHHOMN https://m.eds00.ru/7f419d08
but6mmoreka [IOK
4 .H 16 1
VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa https://m.edsoo.ru/7f419d08
. bu6nuoreka [IOK
5 . 14 1
VYpaBHeHus u HepaBeHCTBa. CHCTEMBI YpaBHEHHUN https://m.eds00.ru/7f419d08
bu6nuoreka [IOK
6 YucIioBbIE ITOCIEN0BATEIBHOCTH 15 1 https://m.edsoo.ru/7f419d08
. Bbubnuoteka LIOK
7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3aIIHsl 3HAHUH 18 2 https://m.edsoo.ru/7f419d08

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0
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HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
N KosmuecTBo yacos DJIeKTpOoHHbIe HU(pPOBbIE
n/-n Tema ypoka Beero KonTpoabhubie IIpakTuyeckue i[:;:enuﬂ o0pasoBaTejbHbIe
padoThI padoThI pecypchl
1 [TonsTHE panOHANBHOIO YKCIA 1
5 YucnoBele BeIpakeHUs. AprudmeTndeckue 1eHCTBHs ¢ 1
paloOHaIbHBIMU YU CIIAMHU.
3 YwucioBbie BEIPAKCHHS. 1
4 Bripakenusi ¢ nepeMeHHbIME. ApudmMernaeckue 1
NENCTBUS C pallMOHAIbHBIMHU YHCIAMH.
5 BripakeHus ¢ nepeMeHHBIMH. 1
6 CpaBHeHHE 3HAUCHHI BBIPAKEHUH. 1
7 CpaBHeHue, ynops104iBaHUe palliOHAIbHBIX YHCEI 1
8 CBoiicTBa IEHCTBHI HAJ YHCIAMH. 1
9 CaoiicTBa aelicTBuil Haj yncnamMu. ApupMeTHuecKkue 1
JENCTBUS C pallMOHAIbHBIMU YHCIaMH
10 ToxnecTsa. 1 bubmorexa HOK
https://m.edsoo.ru/7f41fafa
11 ToxnectBa. [IpeobpazoBanne OyKBEHHBIX 1 bubnnoreka [JOK
BBIpQXEHUH, paCKpHITHE CKOOOK. https://m.edso0.ru/7f41fd70
12 ToxnectBa. [ImpuBenenne mogo00HBIX CllaraeMbIX 1
13 ToxnectBa. [IpeobpazoBanne OyKBEeHHBIX 1
BBIPAKCHUI.
14 VYpaBHEHHE U €70 KOPHHU. 1
15 JIuHeitHoe ypaBHEHHUE C OJTHOW MTEPEMEHHOM, pelIeHUE 1
JMHEHWHBIX YpaBHEHU.
16 Pemenne nuHEHHBIX ypaBHEHUH. 1 bubmmorexa [JOK

https://m.edsoo.ru/7f420482



https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f420482

17

JIuHeitHoe ypaBHEHUE C OJTHOM MTEPEMEHHOM.

18 Pemenue 3amayu ¢ moMonIp0 ypaBHEHUH. bubmotexa [IOK
https://m.edsoo.ru/7f42064e
19 3ajaun Ha COCTABJICHHE YPaBHCHHSI. bubmmorexa LIOK
https://m.edso0.ru/7f420806
bubnnoreka [HOK
20 MaremaTtuueckas MOJEIb 3aJJauu. https://m.e dsogru 17£420920
21 Pemenue 3aa4 ¢ moMOIIbIO YpaBHEHUH. bubmorexa LIOK
https://m.edsoo.ru/7f420e6e
22 DopMyIIbL.
93 KonTponbnas padora Nel "PannonanbHble yucna.
Beipaxxenus. YpaBHenus"
24 AHanu3 KOHTPOJIBHOU paboThl. YncIOBBIE bubnnoreka [JOK
MIPOMEXKYTKH. https://m.edsoo.ru/7f41dff2
25 YucnoBble IPOMEXKYTKH
26 KoopaunaTa TOUKM Ha IIPSIMOM. Bubmiorexa LIOK
https://m.edsoo.ru/7f41de76
97 PaCCTOjIHI/Ie MEX]y IBYyMsI TOUKaMU KOOPAMHATHOM
npsIMOH
28 Touky Ha KOOPAMHATHOM MPAMOA.
bubnmoreka [JOK
29 Hro Taxoe dynKi. https://m.edsogru/7f41ef06
. bubnmnoreka [JOK
30 Yrenue rpa)ikoB pealbHBIX 3aBHCUMOCTEH. https://m.e dsogru 178416824
31 Urenue rpadukoB.
32 I'paduk QysKIHN.
N . bubnnoreka [HOK
33 Brruucnenue 3nauennii GyHkmuii mo popmyie. https://m.e dsoclfru 17f4168a8
34 [Tpumeps! rpaduKoB, 3a1aHHBIX (hopMyTamH. bubmmoreia LIOK

https://m.edsoo.ru/7f41ed80



https://m.edsoo.ru/7f42064e
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35

Brruucnenue 3naueHuid GyHKIIHH.

36 I'paduxu GyHKIHH.
bu6mmoreka [IOK
7 IT .
3 PAMas IPONOPUHOHATBHOCTL H € rpagHK https://m.edsoo.ru/7f41el6e
38 Peanbnbie 3aBucumMoctu. [Ipsimast u odpaTHas
PONOPIMOHATILHOCTH
39 PeanbHbIe 3aBUCMMOCTH Ha rpaduKe.
40 [TocTpoenue rpaduka npsMon IPOIOPLHUOHATHHOCTH.
41 Jluneitnas pyHkuus.
. bubnuorexa [JOK
42 Jluneiinas pynicuus i e rpagux. https://m.eds00.ru/7f427282
N bubmuorexa [JOK
43 I1 .
OCTPOCHNUE rpapHKa MHCHHOH (pyHKiH https://m.eds00.ru/7f427412
44 I'rpaduk nuHeHON GyHKINY.
. . bubnuoteka [JOK
45 Ceofictsa pymiui. https://m.edsoo.ru/7f426d1e
bu6mmorexa [IOK
46 r =[x|.
pacpuxc pymicuunnt y =fx| https://m.edso0.ru/7f41f078
47 [Toctpoenue rpaduka pyHkumu y =[x|.
48 CaoiicTBa (hyHKIIHH.
49 Konrtponsnas padora Ne2 "KoopauHatsl u rpaduku. bubnnoreka [JOK
OyHkuun" https://m.edsoo.ru/7f41f1fe
50 AHanu3 KOHTPOJIbHOM paboTel. OmnpeneneHye cTeneHn bubmuorexa [IOK
C HATYypAJIbHBIM MOKA3aTEJIEM. https://m.edsoo.ru/7f41f50a
51 CreneHb ¢ HaTypalIbHBIM MTOKA3aTEIEM bubmmorexa LIOK
P ' https://m.edsoo.ru/7f4211de
52 VMHOKEHE U IEJIEHUE CTEIEHEN. bubmmorexa LIOK

https://m.edsoo.ru/7f421382
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bu6mmoreka [IOK

53 VYipoleHre BhIpAKEHNUN, YMHOXKEHUE U ICIICHUE CTETICHEN. https://m.eds0o.ru/7f42154e
54 Bo3Benenue B cTenenb MpoU3BEICHUS U CTEIICHU. buGnnorexa LIOK
https://m.edsoo.ru/7f4218be
55 VYnpouieHrue BbIpaKeHUH, BO3BEACHHUE B CTEIICHb
MIPOU3BE/ICHUS U CTEIICHU.
56 VYnpouenue BoipaxkeHuil. CBONCTBA CTEIEHHU C bubnnoreka [JOK
HAaTypaJIbHBIM II0OKa3aTeIIEM. https://m.edsoo0.ru/7f421382
57 OnHOYJIEH U €ro CTaHAapTHBIN BU/I. bubnmorexa LOK
https://m.edsoo.ru/7f42154¢
bubmuorexa [JOK
>8 YMHOJCHHE OJJHOTICHOD. https://m.edsogru/7f4218be
59 Bo3Benenue oHOWIEHA B CTETICHD. bubmmorexa [JOK
https://m.edsoo.ru/7f42276e
80 ymaunt y=x wy=x v rpanc. i matsportizzsa0
61 MHOro4JieH 1 ero CTaHAapTHBIN BU/I. bubmmorexa LOK
https://m.edsoo.ru/7f422af2
62 CnoxxeHre ¥ BBIYUTaHUE MHOTOUYJICHOB. bubmmorexa [OK
https://m.edsoo.ru/7f422cc8
63 YMHOXEHUE 0IHOWIEHA Ha MHOTOUJIEH. bubmmorexa [OK
https://m.edsoo.ru/7f422fca
64 YMHOKEHUE OAHOWICHA HA MHOTOYJIEH. Y IPOLIEHNE bubnuotexa [JOK
BBIPAKEHHUS. https://m.edsoo0.ru/7f423182
65 Brigecenune o0mero MHOXHUTENSA 32 CKOOKH.
66 Ynporenne BeipakeHus. BeiHecenue o0miero
MHOKHTEJNS 32 CKOOKH.
67 YMHOXEHHE MHOTOWICHAa Ha MHOTOWICH.
68 YpouieHne BeIpaKeHUsA. Y MHOKEHUE MHOTOWICHA Ha

MHOT'OYJICH.
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HpI/I3HaKI/I ACIIUMOCTH, Pa3JI0KECHUA Ha MHOXKUTCIIN

69
HaTypaibHbIX yucen. Criocod rpyninupoBKY.
70 Pa3noxxeHrne MHOrOUIeHa Ha MHOXKUTENIH CITIOCOOOM bubnmoreka [JOK
IPYIIIUPOBKH. https://m.edsoo0.ru/7f423312
71 Konrponsnas padora Ne3 "Anre6pandeckue
BbIpaKeHUS"
AHanu3 KOHTPOJIbHOM paboThl. BykBeHHbIE
72 BbIpakeHus. [lepemennslie. [lomycTumbie 3HaUeHUS bubmmorexa LIOK
https://m.edsoo.ru/7f41feec
MIEPEMEHHBIX.
73 Bo3sBeznenue B kBaipar U B KyO CyMMBI M pa3HOCTH
JIBYX BBIpaXKEHUH.
74 @opMyITBl COKPAIIEHHOTO YMHOKEHUS: KBAIpaT
CYMMBI ¥ pa3HOCTH JIBYX BBIPQ)KEHUI.
75 ®opMyIIbl COKPAIIEHHOTO YMHOXKEHUS: KyO CyMMBI U bubnuorexa [IOK
Pa3HOCTH JBYX BBIPOXKECHUU. https://m.edsoo.ru/7f42432a
76 ®opMyIibl COKPAIIEHHOTO YMHOXKEHUS: KBaApaT U KyO bubnnoreka [JOK
CYMMBI U Pa3HOCTH JBYX BBIPAKCHUM. https://m.edsoo.ru/7f42464a
77 YMHOXKEHHE pa3HOCTHU JIBYX BBIpRKEHUI Ha UX CyMMY. bubnuorexa LIOK
https://m.edsoo.ru/7f4237fe
78 PaznoxeHne pa3HOCTH KBaJpaTOB HA MHOXKUTEIH. bubmmorexa LIOK
https://m.edsoo0.ru/7f424c12
79 @opMyIIbl COKPAIIEHHOTO YMHOXKEHUSA: PA3HOCTh bubnnoreka [JOK
KBaJpaToB. https://m.edsoo.ru/7f4239de
80 DopMyJIbl COKPAEHHOTO YMHOXKEHUS: CyMMa U bubnuoreka [IOK
pPa3HOCTH KyOOB. https://m.edsoo.ru/7f424fd2
81 PaznoxeHne Ha MHOKUTEIN CYMMBI U Pa3HOCTH KyOOB
82 [TpeobOpazoBanms 11EI0TO BHIPAKEHHUS B MHOTOUJICH.
83 [TpuMeHeHHEe Pa3TUYHBIX CIIOCOO0B PA3IOKEHUS

MHOT'OYJICHA HAa MHOKHTCIIN.



https://m.edsoo.ru/7f423312
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Kontposbras padota Ne4 "®opmysibl COKpaIeHHOTO

84 |
YMHOXEHUS
85 AHanu3 KOHTPOJIbHOM paboThl. JIuHeliHOe ypaBHEHHE bubnmoreka [JOK
C ABYMs IIEPEMEHHBIMH. https://m.edso0.ru/7f427c32

86 JInHeiHoe ypaBHEHHUE C IByMs IEPEMEHHBIMU U €TI0 bubnnoreka [HOK

rpaduk. https://m.edsoo.ru/7f427e8a

87 I'paduk nuHEHOTO ypaBHEHUS C ABYMS

MIePEMEHHBIMH.
88 Cucrema 1ByX JTUHEHHBIX YPABHEHUM C JBYMs bubnnorexa [HOK
MePEMEHHBIMHU. https://m.edsoo.ru/7f42836¢
89 Crioco6 moICTaHOBKH.
90 Cucrema 1ByX JTUHEMHBIX YPAaBHEHUH C JBYMs
nepeMeHHbIMHE. Crioco0 MoICTaHOBKHU.

91 Pemenue cuctem ypaBHeHUI: c1oco0 MOICTAaHOBKHU. bubmmorexa [TOK
https://m.edsoo.ru/7f4284de
bubnnoreka [JOK

%2 Cnocod criomers. https://m.edsogru/7f42865a

93 Pemienue cuctem ypaBHEHH: crioco0 CIIOKEHHUS. Bubmmorexa LIOK
https://m.edso0.ru/7f4287d6

94 Permienue 3a1a4 ¢ MOMOIIBIO CUCTEM YpaBHEHUI.

95 Pemenue 3a1a4 ¢ MOMOIIBIO0 CUCTEM YPABHEHHH.

" . " bu6mmoreka [JOK
96 KonrtpomnsHas pabora Ne5 "JIuHeitHbIe ypaBHEHHS httos://m.e dsogru 17£421044
AHanu3 KOHTpoJibHOM paboTs! [ToBTOpEHueE.
97 Apudmernueckue JeCTBUS ¢ palliOHaIbHBIMU BH6J_IHOTeKa LHOK
ACITAMIL https://m.edso0.ru/7f429c6¢c

98 [ToBTOpenue. Penienre TMHEHHBIX YpaBHEHUMN. bubmmorexa [JOK
https://m.edso0.ru/7f429f32

99 [ToBTopenue. opmysbl COKpAIIEHHOTO YMHOKEHHS. bubmmorexa [JOK

https://m.edsoo.ru/7f42a0e0



https://m.edsoo.ru/7f427c32
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https://m.edsoo.ru/7f4287d6
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100 [ToBTOopenue. UteHue rpadyukoB peaibHBIX 1 bubnunorexka HOK
3aBUCUMOCTEH. https://m.edsoo.ru/7f42a27a
101 [ToBTOpenue. Pemenre cucremM ypaBHEHUH. 1
bubmuorexa [JOK
102 I1 : i 7. 1
0 osropettite. ChoiicTsa crenereit https://m.edso0.ru/7f42a900
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
8 KUIACC
N KonuyecTBo yacos Jlara DJIeKTpOHHbIe Hu(poBbIE
, Tema ypoxa Konrpouabsnbie IIpakrnuyeckue oOpasoBaTe/bHbIE
n/n Bceero U3YYeHUs
padoThI padoThI pecypcbl
bubnunoreka LIOK
1 Anreb 0 1
ATCOPAITECKAt APODD https://m.edso00.ru/7f430382
9 JlormycTHMBIe 3HAYCHUS TIEPEMEHHBIX, BXOJISAIINX B 1
anredOpanvecKue BbIPaKeHUs
3 JlomycTuMble 3HAYEHUS TTEPEMEHHBIX, BXOISIINX B 1
anreOpanvecKue BbIPaKEeHUs
bu6nmorexa LIOK
4 i 5 1
OcHOBHOE CBOICTBO anredbpandeckoi Apodu https://m.edsoo.ru/7f4308¢6
bubnunoreka LIOK
i 1
> Coxpauenne apobeit https://m.edsoo.ru/7f430a8a
bubnunorexa LIOK
i 1
6 Coxparnerie 1podeit https://m.edso00.ru/7f430f44
. bubnuotexa [JOK
7 1
Coxpatneriie 1podeit https://m.edsoo.ru/7f430f44
3 CroxeHune, BBIUUTaHUE, YMHOKEHUE U JICJICHUE 1 bubnunoreka LIOK
anredpandeckux apooeit https://m.edsoo.ru/7f43128c
9 CnoxxeHue, BBIYUTAaHUE, YMHOXKEHUE U JCIICHHUE 1 bubnmoreka [JOK

anreOpandecKux Apooeit

https://m.edsoo.ru/7f4315c0
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https://m.edsoo.ru/7f42a900
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
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10 CroxeHue, BBIUYMTaHUE, YMHOKEHUE U JICJICHUE 1 bu6nmoreka [IOK
anredpandecKux apooei https://m.edso00.ru/7f4318c2
1 CroxeHue, BBIUYUTaHUE, YMHOKEHUE U JICJICHUE 1 bubnunorexa LIOK
anredpandecKux apooei https://m.edsoo.ru/7f431a20
12 [TpeoOpa3oBanue BBIpAXKEHUN, COACPIKAIINX 1 bubnuoreka [JOK
anrebpanveckue 1poou https://m.eds00.ru/7f432736
13 [IpeoOpa3oBaHue BbIpakKEHH, COIEPIKALITIX 1 bubnuoreka [IOK
anredpandeckue Apoou https://m.edsoo.ru/7f43259c
14 [IpeoOpa3oBaHue BbIpaKEHH, COIEPIKALTIX 1 bubmmoreka [JOK
anredpandeckue Apoou https://m.edsoo.ru/7f432736
15 KonTponbhas padora no teme "Anredpanueckas 1 bubnuoreka [IOK
TpoOp" https://m.edsoo.ru/7f431d36
. bubnnorexa [JOK
16 KpapaTHEIit KopeHb H3 HHCiIa 1 https://m.edsocL).Iru/7f42d452
bubnmnorexa [JOK
17 [TonsiTre 06 UppaLOHAIILHOM UHUCIIE 1 https://m.e dSO(])_.[ru [7f420a3a
18 JlecsiTuuHble MPUOIMKEHNS HPPALMOHATIBHBIX YHCE 1
19 JlecaTHUHBIE TPUOIMKEHUS UPPALMOHATIBHBIX YHCEIT 1
20 JleficTBUTENBHBIE YKCTIa 1
21 CpaBHEHHE IEHCTBUTENBHBIX YUCEI 1
22 CpaBHeHHE 1eHCTBUTENBHBIX YUCE 1
23 Apudmerndeckuil KBaJpaTHbII KOPEHb 1
24 VYpaBHeHue Buja x> = a 1
25 CaoiicTBa apuMeTnyecKux KBaJpaTHBIX KOpHEN 1 Egg?;&fg;gﬁﬁf 124862
26 CaoiicTBa apuPMETHICCKUX KBAJAPATHBIX KOpHEH 1 ];;IL?SH;I;T:;ing:}; £424862
97 [IpeoOpa3oBaHre YMCIOBBIX BBIPAKEHUN, COAEPKAIIINX 1 bubnmoreka [JOK

KBaJIpaTHbIE KOPHU

https://m.edsoo.ru/7f42dd26
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28 [IpeoOpazoBaHKe YNCIOBBIX BRIPAKEHHH, COACPIKAITUX bubnmnoreka HOK
KBaJIpaTHbIE KOPHU https://m.edsoo.ru/7f42ded4
29 [Ipeobpa3oBanre YHCIOBBIX BBIPAKEHUN, COJEPIKAIIINX bubmmoreka [JOK
KBaJIpaTHbIE KOPHU https://m.edsoo.ru/7f42e0be
30 KonTponbras pabota o Teme "KBanparueie kopHu" ]t?tptlfsnlpllr?:é(si?r(jls 426062
bubmmoreka [JOK
31 Keanpartoe ypasieiiie https://m.edso:)_.lru/7f42ee1a
32 Henonnoe kBagpaTHOE ypaBHEHUE buGnuorexa [IOK
https://m.edsoo.ru/7f42eela
33 Henonnoe kBagpaTHOE ypaBHEHUE Bubmiorexa IOK
https://m.edsoo.ru/7f42eela
34 dopmyna KoOpHEH KBaJpaTHOTO YpaBHEHUS bubmmorexa [JOK
https://m.edso00.ru/7f42f158
35 ®opMyia KOpHEW KBapaTHOTO YpaBHEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f42f3f6
36 dopmyrna KOpHEH KBaIpaTHOTO ypaBHEHHUS bubmmorexa [TOK
https://m.edsoo.ru/7f42f5a4
37 Perrenre TeKCTOBBIX 3a71a4 € TIOMOIIBIO KBaAPATHBIX bub6nmorexa LIOK
YpaBHEHUU https://m.edsoo.ru/7f42f75c
38 Pemennie TeKCTOBBIX 33/1a4 ¢ TOMOIIBIO KBAaPATHBIX bubnmnoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f42f8f6
bubmmoreka [JOK
39 Teopema Buera https://m.edSO(])_.[ru/7f42fef0
bubmmoreka [JOK
40 Teopema Buera https://m.edsocl)_.[ru/7f430076
41 KBanpatHslii TpéxuiieH
42 KBagpartuelii TpéxuneH
43 Paznosxenue kBagpaTHOTO TpEXUIECHA HA MHOKHUTEIN bubmmorexa [JOK

https://m.edsoo.ru/7f42fd38



https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
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bub6nmoreka [IOK

44 Pasnosxenne kBagpaTHOro TpEXUaeHa Ha MHOKUTEIN https://m.edsoo.ru/7f42fd38
45 Pemenue ypaBHeHHH, CBOAAIINUXCA K KBaPaTHBIM buGnuorexa [IOK
https://m.edso0.ru/7f43c542
46 Konrponsnas padora no remam "KBagpaTHbie bubnuoreka [JOK
ypaBHeHus. KBanpaTHslii TpexuneH" https://m.edsoo.ru/7f42ec80
47 [Ipocreiimue qpoOHO-palliOHAIbHBIE YPaBHEHUS bubmmorexa LIOK
https://m.eds00.ru/7f4328¢6
48 [Ipocreiimune qpoOHO-palliOHaAIbHBIE YPaBHEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f432b6e
49 Pemrenue 3amau ¢ momMoup0 ApoOHO-paIMOHAIBHBIX bubnnoreka [JOK
YpPaBHEHUH https://m.edsoo.ru/7f432b6e
JIuneitHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU, €70
50 rpaduK, IpUMepH! PELICHNs YPaBHEHUH B LIETIBIX
quciax
JIuneitHOE ypaBHEHHE C IBYMs IEPEMEHHBIMU, €ETO
51 rpaduK, IpUMepH! PELICHNs YPaBHEHUH B LIETIBIX
quciax
JluneitHoe ypaBHEHHE C IBYMsI IEPEMEHHBIMU, €70
52 rpaduK, MpUMepbl pelIeHNs] YpaBHEHUH B LENbIX
quciIax
53 Pemenne cucreM NByX TMHEWHBIX YPaBHEHUN C JBYMS
MepEeMEHHBIMU
54 Pemrenne cucreM AByX JIMHEWHBIX YPAaBHEHUH C JBYMS
IIEPEMEHHBIMU
55 Pemenne cucreM NByX TMHEWHBIX YPaBHEHUN C JBYMS
IIEPEMEHHBIMU
56 [Tpumepsl penieHrst CUCTEM HEIMHEHHBIX YPABHEHUM C

ABYMA IEPEMCHHBIMHA



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f4328c6
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[Ipumepsl penieHust CUCTEM HEJIMHEHHBIX YPABHEHH C

> IBYMs IEPEMEHHBIMU
I'paduueckas uHTEpIIpEeTALUs YPAaBHEHUS C ABYMS
58 IIEPEMEHHBIMH U CUCTEM JINHEHHBIX YPABHEHUM C buomorexa LIOK
https://m.edsoo.ru/7f43d6d6
IBYMs IEPEMEHHBIMU
I'paduueckas uHTEpIIpETALUS YPaBHEHHS C ABYMS
59 IIEPEMEHHBIMU U CUCTEM JIMHEMHBIX YPABHEHUM C bubmmorexa LIOK
https://m.edsoo.ru/7f43d6d6
IBYMsI IEPEMEHHBIMU
60 Pemennie TeKCTOBBIX 3aJjau C IIOMOILBIO CUCTEM
YpaBHEHUU
61 Peniennie TeKCTOBBIX 3aJa4 C IIOMOILBIO CUCTEM
ypaBHEHUU
62 Pemennie TeKCTOBBIX 3aJja4u C IOMOILBIO CUCTEM
YPaBHEHUHU
63 KonTponbHas padota no teme "YpaBHenus. CucreMsl bubmuoreka [IOK
ypaBHEHUN" https://m.edso0.ru/7f4301f2
64 YucnoBble HEPABEHCTBA U UX CBOMCTBA
65 YucnoBble HEPABEHCTBA U UX CBOMCTBA
66 HepaBeHCTBO ¢ 0JHON NTEpeMEHHON
67 JIuHeitHbIe HEpaBEHCTBA C OJHON TEPEMEHHON B UX bubnuotexa [JOK
pelienue https://m.edso00.ru/7f42c692
68 JInHeliHbIE HEPABEHCTBA C OJHOM NIEPEMEHHOMN U UX bubmuoreka [IOK
penieHue https://m.edsoo.ru/7f42c840
69 JInHeliHbIE HEPABEHCTBA C OJHOM NIEPEMEHHOMN U UX
pelieHue
70 CucTeMbl TMHEUHBIX HEPABEHCTB C OJHON MEPEMEHHOM bubnuotexa [JOK
U UX pEIICHNUE https://m.edso0.ru/7f42ch88
71 Cucrembl TMHEHHBIX HEPABEHCTB C OJHOU MEPEMEHHON bubnmoreka [JOK

U UX pelleHue

https://m.edsoo.ru/7f42cd2c



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f4301f2
https://m.edsoo.ru/7f42c692
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CucTeMbl TMHEUHBIX HEPABEHCTB C OJHOM NEPEMEHHOMN

72 1
U UX pelleHue
73 N3006paxenue pelieHrs JMHEHHOro HEPaBeHCTBA U UX 1 bubmmoreka [JOK
CHUCTEM Ha YMCJIOBOM MPsIMOM https://m.edsoo.ru/7f42c9e4
74 N300pakeHne pereHns TMHEHHOTO HEPAaBEHCTBA U MX 1 bubnuoreka [JOK
CUCTEM Ha YMCIIOBOM IPSIMOU https://m.edsoo.ru/7f42c9e4
75 KontposbHas padota mo temam "HepaBeHcTBa. 1
Cucremsl HepaBeHCTB"
bubnnoreka [JOK
76 Housmue dymiuin L https://m.edsogru/7f433c12
77 OO6nacTh ornpenesaeH sl © MHOKECTBO 3HAUCHUN 1 bubmmoreka [JOK
byHKIHN https://m.edsoo.ru/7f433d84
78 CriocoOb1 3amanust pyHKIHIA 1
79 I'paduk Gynkumm 1
80 CaoiicTBa (yHKIINH, UX OTOOpaKEHUE HA TpaduKe 1
81 Yrenue u noctpoeHne rpagukoB GyHKIUH 1
82 [Tpumeps! rpadukoB GyHKIMNA, OTpAKAIOIINX 1
peabHbIe POLECCH
83 DYHKIIMU, OMUCHIBAIOIITUE TIPSIMYIO U OOpaTHYIO 1 bubnmnorexa [JOK
MIPOIOPLIMOHANIbHBIE 3aBUCUMOCTH, X TpaduKu https://m.edsoo.ru/7f434bbc
84 I'unepGona
85 I'umep6omna
% Tpau dynctnin y = ! oo Ti433e
87 Tpagux dymeumity =x* 1 ﬁffgﬁféifﬁﬁmmsn
88 Oynkuu Yy =X2, Y = X3, y = VX, Yy = [x|; rpaduueckoe 1 bubnmoreka [JOK

pelIeHre YPaBHEHUN U CUCTEM YpaBHEHHI

https://m.edsoo0.ru/7f434d38



https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38

89 Oynkuu Yy =X2, Y = X3,y = VX, Yy = [X|; rpaduueckoe bubmuorexa [IOK
peleHre YPaBHEHU U CUCTEM YpaBHEHUI https://m.edso0.ru/7f434eb4
90 CTelleHs ¢ LeNbIM ITI0Ka3aTeaeM bubmorexa HOK
https://m.edsoo.ru/7f4354a4
91 CBoliCcTBa CTENEHU C LIEJIBIM IIOKa3aTelIeM bubamorexa LIOK
https://m.edso00.ru/7f435648
92 CBOIiCTBa CTETICHH C IICJIBIM TTOKa3aTelieM bubmmorexa LIOK
https://m.edso0o.ru/7f435648
93 CBo¥iCTBa CTEIICHH C IICJIBIM ITOKa3aTeeM bubmmorexa LIOK
https://m.edsoo.ru/7f435648
94 CBOIiCTBa CTETICHU C IICJIBIM TTOKa3aTelIeM bubmorexa LIOK
https://m.edsoo.ru/7f43599a
95 KonTponbhas padota no teme "®ynkuus. CoiicTBa
CTEIEHU C TeJIBIM TTOKa3aTenem"
CrangapTtHas 3anmuch uncia. Pasmepsl 00beKTOB
96 OKpY’KaroIero Mupa (0T dJIeMEHTAPHBIX YaCTHIL 10 bubnnorexa [JOK
KOCMHYECKHX 00BEKTOB), IITUTEIHHOCTH MPOIIECCOB B https://m.edso00.ru/7f436098
OKpY’KaroIleM MHUpe
97 IToBTOpEHNE OCHOBHBIX IIOHATUNA U METOAOB KypCOB 7 bubmuoreka [IOK
M 8 KIaccoB, 000011IeHe 3HAHNHI https://m.edsoo.ru/7f4371aa
08 [ToBTOpEHNE OCHOBHBIX MOHATHUI U METOJIOB KYpCOB 7 bubnuotexa [JOK
H 8 KIaccoB, 000011IeHNe 3HAHUHI https://m.edsoo.ru/7f43736¢
99 [ToBTOpEHNE OCHOBHBIX MOHATUHA U METOJ0B KypCOB 7 bubnunoreka LIOK
" 8 KJIaccoB, 00001IeHEe 3HAHNI https://m.edso0.ru/7f437510
100 IToBTOpEHME OCHOBHBIX IIOHATUNA U METOAOB KypCOB 7 bubmuoteka [IOK
H 8 KIaccoB, 000011IeHNEe 3HAHUHI https://m.edsoo.ru/7f437510
101 Hrorosast koHTpobHAS paboTa
102 IIoBTOpEHME OCHOBHBIX IIOHATUHA U METOAO0B KypCOB 7

M 8 KJIaccoB, 0000I1eHNE 3HAHNMI
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0

9 KIIACC
N KonunuyectBo 4yacos I DJIeKTpOHHbIe NG poBbIE
0 ara
Tema ypoka Kontpounbnbie Ilpakrnyeckue oOpa3oBaTe/bHbIE
n/n Bceero U3yUYEeHUsS
padoThI padoThI pecypcbl
1 PannonanbeHble yncia, uppaloHaIbHbIE YKCIa, 1
KOHEYHBIC 1 OECKOHEYHBIE AECATUIHBIC APOOH
5 MHOXeCTBO JIeHICTBUTENbHBIX YHCEIT; AEHCTBUTEIbHBIC 1

Yyciia Kak 0eCKOHSUHBIE JACCATHYHBIC ,[[pO6I/I

B3anMHO 01HO3HAYHOE COOTBETCTBUE MEKIY
3 MHOXECTBOM JENCTBUTEILHBIX YUCET 1 MHOKECTBOM 1
TOYEK KOOPJAUHATHOM NIPSIMOK

CpaBHeHuE 1eHCTBUTENBHBIX YUCell, apudMeTndecKue

4 JICUCTBUSA C IEUCTBUTEIIBHBIMU YU CIIaMU 1
5 [TpubnmxEnHoe 3HaYeHNEe BEIMYUHBI, TOYHOCTb 1
npUOIKEHUS
6 Oxpyrienue yncen 1
7 OxkpyriieHne gyucen 1
8 [Ipuknaka 1 oLeHKa pe3yabTaTOB BHIYUCICHUI 1
9 [Ipukuaka u oLleHKa pe3yJbTaTOB BBIYMCICHHUI 1
10 DyHKIMH, CBOWCTBO YETHOCTH U HEYETHOCTH 1
11 DyHKIIUH, CBOWCTBO YETHOCTU U HEYETHOCTH 1
12 I'paduxu Gynkumit: y = kx, y =kx + b, y=k/x, y=x3, 1

y=vX, y=[|




I'paduxu pynxumii: y = kx, y = kx + b, y=k/x, y=x>,

13 - _
y_in y_|X|
14 I'paduku bynakumii: y = kx, y =kx + b, y=k/x, y=x3,
y=VX, y=[X]
N bubnnorexa [JOK
1 K i
) BagpaTuyHas GpyHKIM, e€ rpaduK U CBOHCTBA https://m.edsoo.ru/7f4396¢6
N . bubnnorexa [{OK
16 KBagpatuunas ¢ynkius, e€ rpaduk u cBOHCTBa https:/m.edsoo.ru/7f439842
N bubnnorexa [{OK
17 K i
BagpaTuyHas QyHkuus, e€ rpaduk U CBOCTBa https://m.edsoo.ru/74399b4
18 [Tapaboua, KOOpAMHATHI BEPUIMHBI TAPAOOIIBI, OCh bubmmoreka [JOK
CUMMETPHUH TTapaboJIbI https://m.edsoo.ru/7f43a03a
19 [Tapabouia, KOOpAMHATHI BEPUIMHBI IApa0OOJIbL, OCh Bbu6mmoteka [JOK
CUMMETPHUU TTapaboJIbI https://m.edsoo.ru/7f43alac
20 [Tapaboa, KoOOpAMHATHI BEPIIMHBI ApadOIIbI, OCh bubmuoteka [IOK
CUMMETPUU NapadoJIbl https://m.edsoo.ru/7f439eb4
bu6nmorexa LIOK
21 11 i .
OCTPOCHHE rpadHKa KBAAPATHIHOH pyHKIIHH https://m.edsoo.ru/7f43a31e
bu6nmorexa LIOK
22 11 7 .
OCTPOCHHE IPAQUIA KBA/PATHIHON (yHKILHH https://m.edsoo.ru/7f43a526
23 Ilocrpoenwue rpaduka KBaapaTUUHON (HYHKINH.
24 Tloctpoenwue rpaduka KBaApaTHIYHON HYHKIINH.
bubnunorexa LIOK
2 K "@ "
> OHTPOIIbHAA padoTa 10 Teme "PyHKIIH https://m.edsoo.ru/7f43ab84
26 Jluneiinoe ypaBHeHue. Pemenve ypaBHeHUH, bubnmorex [JOK
CBOIIINMNXCS K JIMHEUHEIM https://m.edsoo.ru/7f43bf66
7 JIuneiinoe ypaBHeHue. Pelenue ypaBHeHUN,
CBOJISIIINXCS K TMHEHHBIM
28 KBanpaTHoe ypaBHeHue. PenieHre ypaBHEHUH, bu6muoreka [IOK

CBOAANINXCA K KBAAPATHBIM

https://m.edsoo.ru/7f43c542
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29 KBangpaTHoe ypaBHeHue. Pemienue ypaBHeHUH, bubnmnoreka HOK
CBOJIAIIMXCS K KBaJIpaTHBIM https://m.edsoo.ru/7f43c542
30 bukBanpaTHbie ypaBHEHUS bubmorexa LOK
https://m.edso00.ru/7f43c3d0
31 bukBanpaTHbie ypaBHEHUS bubmorexa LOK
https://m.edso00.ru/7f43c3d0
39 HpI/IMepI:I pelieHusl ypaBHEHUI TpPEeTbe U YeTBEPTOU
CTETEHEeH pa3ioKEeHNEM Ha MHOKUTEIH
33 HpI/IMepI:I peuieHusl ypaBHEHUN TPETbEeW U YETBEPTOU
CTETeHEeH pa3ioKEeHNEM Ha MHOKUTEIH
34  Pemenue 1poOHO-pAIIIOHAIEHBIX YPaBHEHHMA bubmorexa LIOK
https://m.edsoo.ru/7f43c9b6
35  Pemenue 1poOHO-pallMOHAIBHBIX YPaBHEHHH buomorexa LIOK
https://m.edsoo.ru/7f43c9b6
36 Pemenue TeKCTOBBIX 3a/1a4 aNreOpandecKuM METOIOM
37  PerieHue TEKCTOBBIX 33/1a4 aNreOpaniyecKuM METOJI0M
38  PemieHue TEKCTOBBIX 3a/1a4 aNreOpaniyecKuM METOJIOM
39 KonTposabHas padbora no Teme "YpaBHEHUS ¢ OJJHOM
nepeMeHHo"
40 VYpaBHeHUe ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk bubmmorexa LIOK
https://m.edsoo.ru/7f43d0b4
41 VYpaBHeHUe ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk bubmmorexa LIOK
https://m.edsoo.ru/7f43d0b4
42 Cucrema IByX JINHEMHBIX YPAaBHEHU C IByMs
NEPEMEHHBIMH U €€ pelieHne
43 Cucrema 1Byx J'II/IHNCI\/'IHBIX yYpaBHEHUH C IByMS
NIEPEMEHHBIMU U €€ pelIeHHe
44 CucreMa IByX JUHEUHBIX YPaBHEHUH C JBYMS

TIEPEMEHHBIMHA U €€ PEIICHUE



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
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CucreMa JIByX JMHEUHBIX YPABHEHUH C ABYMS

45 IIEPEMEHHBIMU U €€ pelieHue L
46 Pemienne cucrem IByX ypaBHEHHI, OJHO U3 KOTOPBIX 1 bubmmoreka [JOK
JIMHENHOE, a IPyroe — BTOPOM CTENEHU https://m.edsoo.ru/7f43d23a
47 Pemenue cucrem AByX ypaBHEHHUM, OJJTHO U3 KOTOPBIX 1 bubnmnoreka HOK
JIMHEWHOE, a IPyroe — BTOPOM CTEIEHHU https://m.edsoo.ru/7f43d55a
48 Pemienue cucrem IByX ypaBHEHHI, OJHO U3 KOTOPBIX 1
JMHENHOE, a IPyroe — BTOPOM CTENEHU
49 Pewienue cucrem I1ByX ypaBHEHHI, OHO U3 KOTOPBIX 1
JUHENHOE, a [Pyroe — BTOPOM CTENEHU
50 I'paduueckas mHTEpIIpETALIUS CUCTEMBI YPaBHEHUH C 1
JBYMsI IEpEMEHHBIMU
51 Pemrenne TeKCTOBBIX 3a/1a4 alreOpanyecKuM CIiocoOoM 1
52 Pemrenne TeKCTOBBIX 3a/1a4 aNreOpanyecKuM CriocoooM 1
53  KonrpomabHas pabota no teme "Cucremsl ypaBHeHUI" 1
54 YucnoBble HEpaBEHCTBA U UX CBOWCTBA 1
55  YucroBble HEpaBEHCTBA U UX CBOWCTBA 1 bubmmorexa LIOK
https://m.edsoo.ru/7f43ad5a
56 Jlunelinbie HEPABEHCTBA C OJTHON IEPEMEHHOM U UX 1 bubnnorexa [JOK
pelienne https://m.edsoo.ru/7f43af08
57 JInHeliHbIC HEPABEHCTBA C OJTHON NIEPEMEHHOU U UX 1 bubmuoreka [IOK
pelenue https://m.edsoo.ru/7f43af08
58 JIvHeitHbIe HEpaBEHCTBA C OJHOM MTEPEMEHHOMN U UX 1 bubnuotexa [JOK
pemienue https://m.edsoo.ru/7f43af08
59 CucTembl TMHENHBIX HEPABEHCTB C OJHOW MEPEMEHHON U 1
UX pelLIeHue
60 CucreMbl TMHENHBIX HEPABEHCTB C OJTHOM NEPEMEHHON U 1

UX pelIeHNe



https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

CucreMbl TUHEUHBIX HEPABEHCTB C OJJHOM MTEPEMEHHOHN U

61
UX pelieHue
62 KBaapaTHbie HEPaBEHCTBA U UX PEIICHUE bubmorexa LOK
https://m.edso0o.ru/7f43b098
63 KBaapaTHbie HEPaBEHCTBA U UX PEIICHUE bubmorexa LOK
https://m.edsoo.ru/7f43b21e
64  KBaagpaTHble HEpaBEHCTBA M UX pPEIICHHE bubmmorexa LIOK
https://m.edsoo.ru/7f43b5a2
65  KBagparHble HepaBEHCTBA U UX PEICHHE
66  KBagpaTHble HepaBEHCTBA U UX PELICHHE
67 I'padmueckas nHTEpHIpETALINS HEPABEHCTB M CUCTEM bubnuoreka [IOK
HEPaBEHCTB C JBYMS IIEPEMEHHBIMU https://m.edsoo.ru/7f43b098
68 I'pacduueckas uHTEpIIpeTaLIvsg HEPABEHCTB U CUCTEM
HEPaBEHCTB C JIByMS IEPEMEHHBIMU
69  KonrponsHas pabdora o reme "HepaBencrna"
70 [ToHsATHE YNCIOBOM MOCIIET0BATEILHOCTH bubmmorexa LIOK
https://m.edsoo.ru/7f43e6¢c6
71 3amanue Mmocae0BaTeIbHOCTH PEKYPPEHTHOM (HOpMYyIIoii bubnnorexa [JOK
u popMyJIoif N-Tro uieHa https://m.edsoo.ru/7f43ebda
bubnmnoreka [JOK
72 ApHpuerHieckas porpeceus https://m.edSO(])_.[ru/7f43ed7e
73 @opmysbl N-TO YieHa apuPMETHUECKON MPOTrPECCHH bubmmorexa LIOK
https://m.edsoo.ru/7f43f58a
74 ®dopmyiia CyMMBbI IEPBBIX N WIEHOB apu()MeTHUECKOM bubmuoreka [IOK
MPOTpeCCUu https://m.edsoo.ru/7f43ef2c
75 I'eomerprueckas nporpeccust bubmmorexa LIOK
https://m.edsoo.ru/7f43f3b4
76 dopMyIbl N-TO WieHa TEOMETPUUECKON MTPOTPECCUH bubmmorexa [JOK

https://m.edsoo.ru/7f43f0c6
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77 ®opmylia CyMMBI IEPBBIX N YJIEHOB F€OMETPUUYECKOM bubnmnoreka HOK
MPOTPECCUU https://m.edsoo.ru/7f43f72e
78 ®opmyibl N-T0 YieHa apupMETHIECKON 1 bubmmoreka [JOK
reOMETPUUYECKON POrpecCrii, CYMMbI IMEPBBIX N YIECHOB https://m.edsoo.ru/7f43f8a0
N3o6pakenue wieHOB apu(pMeTHIECKO 1
79 r€OMETPUUYECKON ITPOrPECCUil TOUKaMU Ha KOOPAUHATHOMN
IJIOCKOCTH
N306paxkenue 4ieHoB apupMETHIECKON 1
80  reomerpHuecKOi MPOTrpeccrii TOUKaMH Ha KOOPIMHATHOU
IJIOCKOCTH
81 JIMHENHBIN ¥ SKCTIOHEHITUATbHBIA POCT
bubnunoreka LIOK
82 (CTI03KITbIE MPOLIEHTS https://m.edsoo.ru/7f43feQe
bubmmoteka IIOK
83 (CTI0KTbIE MPOLIEHTS https://m.edsoo.ru/7f4401a6
84 KonTtponbHas padota no teme "UnciaoBble bubmmnoreka HOK
MOCJIEOBATEILHOCTH " https://m.edsoo.ru/7f4404f8
[ToBTOpenue, 0600IIEHNE U CUCTEMAaTH3aIUs 3HAHH .
85 3anuck, CpaBHEHUE, IEUCTBUS C IEUCTBUTEIHHBIMU
YHCJIaMH, YHUCIIOBas MpsiMast
86 [ToBTOpeHue, 0600IIIEHNE U CUCTEMATH3AITUs 3HAHH.
[IpotieHThI, OTHOIIEHUS, TPONOPIIUU
87 [ToBTOpenue, 00600IIEHNE U CUCTEMATH3ALMS 3HAHUH. bu6muoreka [JOK
Penienune TeKCTOBBIX 3a/1a4 apu(METHUECKUM CITIOCOOOM https://m.edsoo.ru/7f443b12
88 [ToBTOpeHue, 060061IeHNE U cUcTeMaTH3allus 3HaHUH. bu6muoreka [JOK
Pemenne TeKCTOBBIX 3a/1a4 apu(PMETHIECKUM CITOCOOOM https://m.edso0.ru/7f443cd4
89 [ToBTOopenue, 0600IICHNE U CUCTEMATH3ALMS 3HAHUH. bubmuotexa [JOK

Pemenne TeKCTOBBIX 3a/1a4 apu(PMETHIECKUM CITOCOOOM

https://m.edsoo.ru/7f443fea
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[ToBTOpEHME, 0000IICHNE U CUCTEMATHU3AIIMs 3HAHUM.

90 IIpeoOpazoBanue anreOpandecKux BhIPAXKCHHH 1 bubmmorexa [JOK
beodP P P ’ https://m.edsoo.ru/7f4441ca
JIOITyCTUMBIE 3HAUCHUS
[ToBTOopenue, 00001IEHNE U CCTEMaTU3alls 3HAHUH.
91 IIpeoOpa3oBanue anredpandyeckux BhIPaKEHUI 1 bubmorexa [IOK
beodPp P P ’ https://m.edso0.ru/7f444364
JIOIyCTUMBIE 3HAUEHUS
[ToBTOpenue, 0600IICHNE U CUCTEMATH3AIMS 3HAHUH.
92  IlpeobpazoBanue anreOpanuecKux BhIPAKECHUIM 1 bubmorexa LIOK
peobp P P ’ https://m.edsoo.ru/7f4446f2
JIOIyCTUMbIE 3HAUCHUS
[ToBTrOpenue, 0600IICHNE U CUCTEMATH3AIHS 3HAHUH.
93  IIpeobpa3oBaHue anreOpanvecKux BHIPAKCHUN 1 bubmorexa LIOK
beodp P P ’ https://m.edsoo.ru/7f444a94
JIOITyCTUMBIE 3HAUCHUS
94 [ToBTOpenue, 0000IIEHNE U CUCTEMATH3ALMs 3HAHUH. 1 bubnuoreka [IOK
@OYHKIMH: TOCTPOCHHUE, CBOMCTBA U3YUEHHBIX (PYHKIIMH https://m.edsoo.ru/7f444c56
95 [ToBTOpenue, 0000IIEHNE U CUCTEMATH3ALMs 3HAHUH. 1 bubmmnoreka HOK
@OyHKIUY: TOCTPOEHUE, CBOWCTBA U3YUEHHBIX (YHKLIUH https://m.edsoo.ru/7f444f44
96 [ToBTOpEeHue, 06001IeHNE U cUCTeMaTH3allus 3HaHUH. 1 bubmmnoreka HOK
@OYHKIMH: TOCTPOCHHUE, CBOICTBA U3YyUEHHBIX (PYHKIIMM https://m.edsoo.ru/7f44516a
97 [ToBTOpenue, 0000IIEHNE U CUCTEMATH3ALMs 3HAHUH. 1 bubmuoreka [IOK
I'paduueckoe perieHne ypaBHEHUN U UX CUCTEM https://m.edso00.ru/7f445516
08 [ToBTrOpenue, 0000IIEHNE U CUCTEMATH3ALMs 3HAHUH. 1
I'paduueckoe penieHne ypaBHEHUN U UX CUCTEM
99  UroroBas KOHTpOJIbHAS paboTa
100 | UrtoroBas KOHTposbHAs paboTa 1
101 AHanmm3 KOHTPOIbHOU padboTel. O600IIeHIE 1 1
cucTeMaTn3anus 3HaHUI
102 | O6oOuieHre 1 cucTeMaTH3aIMs 3HAHUH 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
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MNOACHUTEJIBHAS 3AIINCKA

I'eoMeTpust Kak OJJMH M3 OCHOBHBIX pa3/IeNiOB IIKOJIbHOM MaTeMaTUKH, UMEIOIINN CBOEH 11€1bI0 00ECTI€YUTh U3yYeHUE CBOUCTB U pa3MepoB GUryp,
MX OTHOLIEHUH U B3aUMHOE PaCIIOJIOKEHNE, ONIMPAETCS Ha JJOTUYECKYIO, JOKA3aTENbHYIO JIMHUIO. LIeHHOCTh U3y4eHMsI TEOMETPUM HA YPOBHE OCHOBHOI'O
o0miero o6pa3oBaHus 3aKJIFOYAETCS B TOM, YTO OOYUaIOIIUICS YUUTCS IPOBOJUTH J1I0Ka3aTeIbHbIE PACCYKIEHUS, CTPOUTH JIOTUYECKHNE YMO3aKIIIOUeHUS,
JIOKa3bIBaTh MCTHHHBIE YTBEP)KIEHUS U CTPOUTH KOHTPHIPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYKICHHS «OT MPOTUBHOIO», OTJINYATh CBOMCTBA OT
NPU3HAKOB, GOPMYIUPOBATH OOpATHBIE YTBEPIKIACHHS.

Bropoii 11enpo0 n3y4eHus reOMeTpUH SIBIISIETCS MCIIOJIb30BAHME €€ KaK MHCTPYMEHTA IPU PELIEHUHM KaK MaTeMaTU4YECKUX, TaK U MPAKTHUYECKUX
3a/1a4, BCTpEUAIOUMXcs B peajdbHOU ku3HU. OOydaromuiics JOHKEH HAyYUThCS ONPENEIUTh T€OMETpUUYEcKyro (Urypy, OnucaTh CJIOBaMH JaHHBIN
YepTEK WIN PUCYHOK, HAUTHU IUIOLIA/b 3€MEJIBHOIO y4acTKa, pacCUMTaTh HEOOXOAMMYIO UIMHY ONTOBOJOKOHHOIO KaOeis Wiu TpeOyeMble pa3Mepsl
rapaxa Juis aBTOMOOWJIA. DTOMY COOTBETCTBYET BTOpasi, BBIYMCIHMTEIbHAS JIMHUS B M3y4eHUU reomerpuu. [lpu pemeHun 3amgay MmpakTHYECKOTO
XapakTepa OOYdYaIOUIMICS YYHUTCS CTPOUTh MATEMaTHUYECKHUE MOJIENU PEAIbHBIX >KU3HEHHBIX CUTYalluil, NPOBOJUTH BBIYMCICHHUS M OLICHUBAThH
aZICKBaTHOCTB MOJIyYEHHOT'O PE3yJIbTaTa.



Kpaiine BayxHO MOAUEPKUBATE CBS3M T€OMETPHH C IPYTHUMHU YI€OHBIMHU TPEIMETaMU, MOTUBUPOBATH UCTIOIB30BATh ONPEICICHUS TE€OMETPUIECKUX
buryp v NoHATUH, AEMOHCTPUPOBATH MPUMEHEHHE MOTYYCHHBIX YMEHUN B PU3UKE U TEXHUKE. DTU CBA3M Hanbolsee IpKo BUIHBI B TeMax «BekTopsiy,
«TpuroHomerprueckre COOTHOIIECHU», «Metoa koopauHaT» u «Teopema [udaropay.

VYueOHblit Kypc «I eoMeTpus» BKIIIOYAET CIIEAYIONIIe OCHOBHBIC Pa3JieNbl coepkanust: «I eoMmerpuyeckue GUryphl 1 UX cBOCcTBay, «M3mMepeHue
TEOMETPUUECKUX BEIIMUUHY, «JleKapTOBbI KOOPAMHATHI HA INIOCKOCTHY, «BeKTOph», «/IBHKeHus I10cKocTH», «IIpeodpasoBanus mogoous».

Ha u3yuenue yuebnoro kypca «I'eomerpusi» orBoautcs 204 vaca: B 7 kiacce — 68 yacoB (2 4aca B Heneno), B 8 kinacce — 68 yacoB (2 Jaca B

HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

HauanbHbie nonsaTusa reomerpun. Touka, mpsiMasi, OTpe30K, Jyd. Yros. Buasl yriios. Beprukaibusie
U CMexHble yribl. buccektpuca yrma. Jlomanasd, MHOroyronbHuk. IlapamnensHocts u
NEPIECHIUKYIIPHOCTD MPSIMBIX.

Cummerpuunbie ¢urypbl. OCHOBHBIE CBOWCTBa OCEBOM cUMMeTpud. [IpuMepsl cuMmeTpuu B
OKPY’KaIOIlleM MUDE.

OcCHOBHBIE TOCTPOEHUS C IOMOIIBI0 LUPKYIss M JuHeilku. TpeyronbHuk. BeicoTa, Meauana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOGe1peHHBIN U paBHOCTOPOHHUH TpeyroyibHuKU. HepaBeHCTBO TpeyroyibHUKA.

CBoiicTBa U MpU3HAKU PaBHOOEAPEHHOTO TPeyrojibHuKa. [Ipiu3HaKy paBeHCTBA TPEYTrOIbHUKOB.

CBolicTBa M NPU3HAKU MapaJIeNbHBIX NpsAMBIX. CyMMa yIjioB TpeyrojbHUKa. BHemHue yrisl
TPEYroJIbHUKA.

ITpstmoyronbHbIN TpeyroapHUK. CBOMCTBO MEINAHbI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBENEHHOM
K runotenyse. [Ipu3Haku paBeHCTBA NPSIMOYTOJIBHBIX TPEYTOJbHUKOB. [IpsIMOYTONIBHBIN TPEyroJibHUK C
yriaom B 30°.

HepaBeHcTBa B reOMETpUM: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JJIMHE JIOMAaHOM, TeOpeMa
0 0oJbIIeM yriie U OoJbLIel CTOPOHE TpeyroyibHUKa. [lepneHuKysp 1 HaKJIOHHas.

['eomeTpuueckoe Mecto ToueK. bruccexkTpuca yria u cepeIuHHBIN NEPIEHAUKYISIP K OTPE3KY Kak
r€OMETPUYECKHE MECTA TOYEK.

OKpy’>KHOCTb U KpYT, XOpJla U AHAMETP, UX CBOMCTBA. B3anMHOE pacnosaokeHUue OKPYKHOCTU H
npsimoi. KacarenbHast u cexymas K OKpyXHOCTH. OKpy)KHOCTb, BIIMCaHHas B yroi. BrucanHas u
OINMCAaHHasl OKPYKHOCTH TPEYroJIbHUKA.

8 KUIACC

YerbipéxyronpHuku. [lapamnenorpamm, ero mnpu3Haku U cBoWcTBa. YacTHele ciydau
napaujenorpaMMoB (IIpsIMOYTOJIbHUK, pOMO, KBajipar), X IPU3HAKU U cBolcTBa. Tpamnenus, paBHOOOKas
Tpaneuus, e€ CBOMCTBA U npu3Haku. [IpsamoyronsHas Tpanenus.

Meton ynBoenuss Menuanwl. lLlenTpanpHas cummerpus. Teopema Daneca W Teopema o
IIPONOPLUOHAIBHBIX OTPE3KAX.

Cpennve TMHUM TPEYroJabHUKA U Tpanenuu. LleHTp Macc TpeyronbHuKa.

[TogoOue TpeyronbHUKOB, KodQdumeHT mnonodus. [IpusHaku nOMOOUS TPEYrOJIbHHUKOB.
[Ipumenenne momo6ust Mpy pelIeHUH MPaKTUYECKUX 3a/1au.

CpoiicTBa 1uromaaei reomerpudeckux ¢uryp. Popmynbl JUId  IUIOIIAAM TPEyrojbHHKa,
napaienorpaMma, pom6a u Tpanenuu. OTHOIIEHHE TUIOIIAAeH MOJOOHBIX (QUTYD.

Boruncnenue miomazeil TpeyroJpHUKOB U MHOTOYTOJIBHUKOB Ha KJIET4aToi Oymare.

Teopema IIudaropa. Ilpumenenue Teopemsl [ludaropa npu pemieHnn NpakTHYECKUX 3a/ad.

CuHyC, KOCHMHYC, TaHIE€HC OCTPOTrO yIjla MpsSMOYIOJbHOIO TpeyroiabHuKa. (OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKJIECTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

BnycanHble M IEHTPAJIBHBIE YIUIBI, YTOJI MEXAY KacaTeIbHOW M XOPAOW. YTJbl MEXAY XOpJAaMu U
CeKylIMMU. BricanHble u onucaHHble YeThIPEXYTOIbHUKHU. B3aiMHOE pacnofioskeHue IByX OKPYKHOCTEH.
Kacanue okpyxHocteil. O61ine kacaTenbHble K ABYM OKPYKHOCTSIM.

9 KUIACC

Cunyc, xocuHyc, TaHreHc yrioB oT 0 go 180°. OcHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO.
DopMyIbI IPUBEICHUS.

Pemenne TpeyroibHUKOB. TeopeMa KOCHHYCOB M TEOpEMA CHHYCOB. PenieHne npakTH4ecKux 3a1a4y
C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[TpeoOpaszoBanue nogodus. I[logobue cOOTBETCTBEHHBIX HJIEMEHTOB.



Teopema 0 mpou3BEEHUHN OTPE3KOB XOPJ, TEOPEMBI O ITPOU3BEACHNUN OTPE3KOB CEKYILUX, TEOpEMa
0 KBaJIpaTe KacaTelibHOM.

BexTop, mmHa (MOAysb) BEKTOPA, COHAIIPABIIEHHBIE BEKTOPHI, IPOTUBOIOJIOKHO HaIlpaBJICHHBIE
BEKTOpBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalMM HaJ BeKTopaMu. PasnoxkeHue
BEKTOpPAa II0 JBYM HEKOJUIMHEapHbIM BekTopaMm. Koopaunarel BekTopa. CKalspHOE IPOU3BENCHUE
BEKTOPOB, IPUMEHEHUE JJIs1 HAX0XKICHUS AJIUH U YIJIOB.

JlexapToBbl KOOpPAMHATHI HA IUIOCKOCTH. YPAaBHEHUS NPAMOM M OKPYKHOCTH B KOOpAMHATAaX,
[IEPECCUCHNE OKPYKHOCTEN U NPAMBIX. METO KOOPAMHAT U €r0 IPUMEHEHUE.

[IpaBuiibHBIE MHOrOYyrojabHUKM. JlimHa OKpyxkHOcTH. I'pagycHas u paauaHHas Mepa yrIua,
BBIUNCJICHUE JUIMH OYT OKpy>kHOCTel. [Inomane kpyra, cekropa, cerMeHra.

JIBIKEHUST TUIOCKOCTH W BHYTPEHHHE CUMMETpHH GUryp (dJIeMeHTapHbIE MPEICTaBICHUS).
[TapamnensHblii nepenoc. [ToBopoT.

IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMbBI YYEBHOI'O KYPCA
«"EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE  pe3yJbTAaThl  OCBOCHUS  MporpamMmbl  ydeOHoro kypca  «l'eomerpusi»
XapaKTEepU3YKTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBJICHUEM MHTEpeca K MPOIUIOMY W HACTOSIIEMY POCCHUCKOM MaTEeMaTHKH, LEHHOCTHBIM
OTHOIIEHUEM K JOCTHXEHUAM POCCHIUCKMX MATEMAaTUKOB W POCCUHMCKONM MAaTeMAaTHYECKOW IIKOJIbI, K
UCIIOJIb30BAHUIO ATHX JOCTHKEHUI B IPYTUX HayKaX U MPUKIAIHBIX cepax;

2) rpa;KIaHCcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BEITIOJTHEHHIO 00sI3aHHOCTEH rpakKIaHIHA U PEATH3AIINH €T0 IPaB, MPEJICTABICHUEM
0 MaTeMaTUYeCKHMX OCHOBaX (YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHUM, TIPOLETYP
TpaXTaHCKOTO 0O0IIecTBa (HAmpuUMep, BBIOOPHI, OIMPOCHI), TOTOBHOCTHIO K OOCYXACHHIO 3TUYECKUX
npoOsieM, CBS3aHHBIX C TMPAKTUYECKUM MPUMEHEHHWEM JOCTHKCHHH HayKd, OCO3HAaHHWEM Ba)XKHOCTHU
MOPAJIbHO-ITUYECKUX MPUHIIUIIOB B IEATEILHOCTH YUYEHOTO;

3) TpyaoBO€E BOCIMTAHME:

YCTAaHOBKOM Ha aKTHUBHOE Yy4yacTUE€ B pEUICHUM MPAKTUYECKHX 3a/Jady MaTeMaTU4YeCcKOu
HANPaBIEHHOCTH, OCO3HAHHEM Ba)KHOCTH MaTeMaTHYeCKOTO 0Opa3oBaHUS Ha MPOTSIKEHUU BCEH JKU3HU
JUISl YCTIEIIHOW MPO(eCCHOHATBHON JESITEIbHOCTH U Pa3BUTUEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM
BBEIOOPOM U MOCTPOCHUEM HHAMBHUIYATBHON TPACKTOPUH OOpPA30BAHMS U KU3HEHHBIX TIJIAHOB C yU4ETOM
JUYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCTIMTAHME:

CITOCOOHOCTBIO K OMOIIMOHAJIBHOMY M ACTETHYECKOMY BOCHPHATHIO MAaTEMAaTHYECKUX OOBEKTOB,
3a/1a4, PeIIeHUH, pacCyKIeHUH, YMEHHUIO BHIETh MATEMAaTHIECKHNE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUSA:

OpHEHTAINEeH B JEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAayYHBIX MPEICTaBICHHH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOJIBI U OOIIECTBA, TOHUMAHHEM MaTeMaTUYeCKOW HAyKU Kak
chephl 4eIOBEUECKOW NEATEILHOCTH, STANOB €€ Pa3BUTHS M 3HAYMMOCTHU ISl Pa3BUTHS ITMBUIM3AIINH,
OBJIQJICHMEM SI3bIKOM MaTE€MaTHKH M MaTeMaTHYeCKOW KyJIbTypOW KaK CpPEICTBOM ITO3HAHMS MHPA,
OBJIQJICHHEM MPOCTEHIITMMU HABBIKAMH MCCIIEIOBATEIBCKON AESATENbHOCTH;

6) ¢usnyeckoe BocnHTaHHE, (POPMHPOBAHHE KYJIBTYPbl 30POBbSI M 3MOLMOHAJIBLHOIO
Os1aronosy4us:



FOTOBHOCTBIO MPHUMEHATh MaTeMaTHYeCKHUEe 3HAHMS B MHTEpPECax CBOEro 3J0POBbs, BEACHUS
3I0pOBOT0 00pa3a *KU3HU (310pOBOE MUTaHKE, COATAHCUPOBAHHBIN PEXXUM 3aHATHI U OTABIXA, pETryIsipHas
¢u3uueckass akTUBHOCTH), C(HOPMUPOBAHHOCTBIO HaBbIKa pe(IeKCHU, NPU3HAHHEM CBOETO IpaBa Ha
OIMOKY M TAaKOTO e IpaBa JPyroro 4eIoBeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHUE:

OpHEHTAallMel Ha MPUMEHEHNE MaTeMAaTUYECKUX 3HAaHUH U1 pelIeHUs 3a/1a4 B 00JIaCTH COXPAHHOCTH
OKpYXalollled cpenabl, IUIAaHUPOBAHMSI IIOCTYIIKOB M OLEHKM MX BO3MOXXHBIX IOCJIEICTBUN JUId
OKpY’Kalollel Cpepl, OCO3HAHMEM TIJI00AJLHOTO XapakTepa HKOJOTHYECKUX IpoOJieM M IMyTed ux
pelieHus;

8) aganTanus K U3MEHSAIOIMMCS YCJIOBUSM COLUAJIbHON U IPUPOIHOI Cpebl:

FOTOBHOCTBbIO K JIEHCTBUSIM B YCIIOBUSIX HEOINPEACIEHHOCTH, IIOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPaKTUYECKYIO JIEATENbHOCTh, B TOM YHUCJIE YMEHUE YUUTHCSA Yy APYTUX JIIOAEH,
npuoOpeTaTh B COBMECTHOM JIEATEIbHOCTH HOBbIE 3HAHMSI, HABBIKY U KOMIIETEHIIMU U3 OIbITa IPYTHX;

HEO0OXOIUMOCTHIO B (POPMHUPOBAHMM HOBBIX 3HAHUM, B TOM 4Kcie GOPMYJIUPOBATh UAEH, TOHATHS,
THMOTE3bl 00 OOBEKTaxX M SBJICHUSAX, B TOM YHCJIE paHEE HEU3BECTHBIX, OCO3HABATH JAC(HUITUTHI
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIPHUHMMATH CTPECCOBYIO CHUTYallUI0 Kak
BBI30B, TPEOYIOIIUI KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMBbIE PEIICHUS U IEHCTBUS, GOPMYTUPOBAThH U
OLIGHUBATh PUCKH U TIOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI
ITo3naBaTenbHBIC YHHBEPCAJIbHbIC Y4eOHbIC el CTBUS
ba3zoBble Jloru4eckue AeiicTBUA:
® BBIBIATh U XapaKT€PU30BaTh CYILECTBEHHbIE NPU3HAKU MATEMaTUYECKUX OOBEKTOB, MOHSITHUM,
OTHOWICHWA MEXIy MOHATUSAMH, (HOPMYyIUpPOBATH ONPEACICHUS TOHATHH, YyCTaHABIUBAThH
CYIIECTBEHHBIN NPU3HAK KJIACCH(PHUKAIIMKA, OCHOBAHUS U 000OMICHUS U CPaBHEHUS, KPUTEPUU
IIPOBOJIMMOI0 aHAJIN34;

e BOCIpPUHHMMATh, (QOPMYIUPOBATH M NpPeoOpa3OBbIBATh CYKIEHUS: YTBEPIUTENIbHbIE U
OTpHULATENIbHbIE, EMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

® BBIBIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEUHS B (paKTax, JaHHbIX,
HAOJIIOJIEHUSAX U YTBEPXKACHUAX, MpeularaTb KPUTEPUM JUIsl BBISIBIECHUS 3aKOHOMEpPHOCTEH U
IIPOTUBOPEYUH;

e JenaTh BBIBOJABI C UCIIOJB30BAHUEM 3aKOHOB JIOTHKH, JCAYKTHMBHBIX M WHIYKTUBHBIX
YMO3aKJII0YEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

e pa3dupaTh JOKa3aTeJbCTBA MATEMATUYECKUX YTBEpXKJIEHHH (MpsMble M OT MHPOTHBHOIO),
IPOBOJUTH CAMOCTOSTENILHO HECTIOKHBIE I0KA3aTebCTBA MAaTEMAaTHUECKUX (DAKTOB, BEICTPAUBATh
apryMeHTalul0, MPUBOAUTH TPUMEPHI U KOHTPHPUMEpPHI, OOOCHOBBIBATH COOCTBEHHBIE
paccCyXJIeHHUS;

e BBIOMpaTh croco0 pemieHus y4eOHOH 3amauM (CpaBHUBAaTh HECKOJIbKO BapHAHTOB pEIICHHUS,
BbIOMpaTh HanboJIee MOAXOASAIMINN C YIETOM CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).



Ba3oBrble ucciaenoBareJnLCKue AeiCTBHSA.

UCIIOJIb30BaTh BOINPOCHI KaK MCCIEI0BATENbCKUII HMHCTPYMEHT MO3HaHUS, (HOpPMYIHpOBAThH
BONPOCHI, GUKCHUPYIOLIKE TPOTUBOPEUHE, TPOOIIEMY, CAMOCTOSTEILHO YCTAHABIIMBATH UICKOMOE U
naHHoe, (HOPMHUPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO IMO3UINI0, MHEHHE;

HPOBOJHTH MO CAaMOCTOSITEJIBHO COCTaBJICHHOMY IUIaHY HECIIOKHBIH 3KCHEPHMEHT, HEOOJIBIIOEe
WCCIIC/IOBaHUE II0 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTH4ecKOro OOBEKTa, 3aBHCHMOCTEH
00BEKTOB MEXKTY COOOM;

CaMOCTOATEIILHO (POPMYIHPOBaTh OOOOINEHHS W BBIBOABI 10 pPe3yjbTaTaM IIPOBEIAEHHOIO
HaOJIFOIEHNUs, CCIIE0BAHMUS, OLCHUBATH JOCTOBEPHOCTD MOJYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
000011IEHHI;

IIPOrHO3UPOBATE BO3MOXKHOC PA3BUTUC IIPOLECCA, 4 TAKKC BBIABUIaTb IPCAIIOIOKCHHUSA O €ro
Pa3BUTHH B HOBLIX YCJIOBHAX.

PabGora ¢ undopmanmeii:

BBIABJIATH HCAOCTATOYHOCTD U H30BITOYHOCTD I/IH(i)OpMaLII/II/I, JaHHBIX, HCO6XOI[I/IMBIX JJIA pCIICHUA
3aJa4u,

BbIOMpATh, aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U UHTEPIIPETUPOBATh HHPOPMALIUIO PA3TUUYHBIX
BUOB U (POPM IIPEICTABICHHUS;

BBIOMpATh (OpMyY IpeACTaBICHU HH(OPMAIMH U WILTIOCTPUPOBATH pellaeMble 3a/1a4l CXeMaMH,
IrarpaMMamMu, HHOU TpaduKoi M UX KOMOMHAIUSIMH;

OLICHMBATh HAA&KHOCTh HMH(OpPMAIMM TIO KPUTEPUSM, TPEAIOKEHHBIM yUYUTEIeM WU
c(OpMYIHPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHuKaTHBHBIe yHHBepcalbHble Y4eOHbIe el CTBHA:

BOCIPUHUMATh U (POPMYJINPOBATH CYXJAEHHSI B COOTBETCTBHH C YCIOBUSMHU U LIEISIMHU OOLLEHUS,
SCHO, TOYHO, TPAMOTHO BBIPA)KaTb CBOXO TOUYKY 3PEHMS B YCTHBIX U NIMCbMEHHBIX TEKCTAX, JaBaTh
MOSICHEHNS 110 X0y PEIIEHUS 3a/1a4i, KOMMEHTHPOBATh MTOJIYYEHHBIA PE3yNIbTaT;

B X0/JI€ 00CYX/I€HHU 3a/1aBaTh BOMPOCHI IO CYLIECTBY 00CYk/1aeMOil TeMbI, TPOOIEMBI, perIaeMoi
3a/1a4M, BBICKAa3blBaTh WJIECH, HALICJICHHBIE HA IOMCK PEIICHHUS, CONOCTABIATh CBOM CYKICHMS C
CYKICHUSIMH JIPYTUX YYaCTHUKOB JMaora, OOHapy»XUBaTh pa3jIMuMe U CXOJCTBO MO3ULUH, B
KOPPEKTHOI opme popMyaupoBaTh pa3HOIIACHs, CBOM BO3PAKECHUS,

NPEJCTaBIATh PEe3yJAbTaThl pPELIEHUS 33Jayd, OKCIEPUMEHTa, UCCIEIOBAaHUS, IPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (pOopMaT BBHICTYIUICHHS C YUETOM 3ajau Mpe3eHTallMu U 0COOEHHOCTEN
ayJUTOPUH;

IMOHUMAThb U UCIIOJb30BATh MTPECUMYIICCTBA KOMaHJIHOﬁ n I/IH}II/IBI/IHyaJ'II)HOI\/'I pa6OTBI IIpH pCUHICHUN
y'-Ie6HI)IX MaTEeMaTUYCCKUX 3aJ1a4,

MPUHUMATH II€JIb COBMECTHOM JESITEIBHOCTH, INIAHUPOBATh OPTaHU3AIUI0 COBMECTHOU palOTHI,
pacmpeaensTs BUABI paboT, JOroBapuBaTLCS, 00CYKIATh MPOIIeCcC U pe3yabTaT paboThl, 00001I1aTh
MHEHWS HECKOJBKUX JTIOIEH;



® y4acTBOBAThH B IPYNMOBBIX (hopmax paboThl (00CykaeHHS, 0OMEH MHEHHSIMH, MO3TOBBIC IITYPMBbI
U IPYTHE), BBITOJHATH CBOIO YacTh pabOTHI M KOOPIUHUPOBATH CBOH JICHCTBHUS C JPYTUMH WICHAMHU
KOMaHJIpl, OIICHMBATh KayeCTBO CBOEr0 BKJIaga B OOMMH MPOAYKT TIO KPHUTEPHSIM,
c(OpMYIIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIe YHHBEpPCcAJbHbIE YUeOHbIE 1eliCTBHS
Camoopranusanus:
® CaMOCTOSITEIHHO COCTABIISITH TUTAH, AITOPUTM PELICHHUS 3a/1a4u (FIIK €r0 9acTh), BRBIOUpaTh CrIoco0
pelieHus ¢ y4ETOM UMEIONTUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yU€TOM HOBOM HHOpMAIIHH.

CaMOKOHTPOJIb, 3MOLIUOHAJIBHBIA HHTEJJIEKT:

e BJIAACTh CIOCOOAMH CAMOINPOBEPKHU, CAMOKOHTPOJS TIpoliecca W pe3ysibTara PEIICHHs
MaTeMaTHYeCKOM 3a1a49u;

¢ MpCABUACTb TPYAHOCTHU, KOTOPBIC MOI'YT BO3BHUKHYTD IIPU PCIICHUU 3aJa4l, BHOCUTH KOPPCKTUBLL
B JCATCIIBHOCTP Ha OCHOBE HOBBIX O6CTO$IT6JII)CTB, Haf/'II[eHHI)IX OHII/I6OK, BBIABJICHHBIX
TPYIHOCTEH;

® OLIEHUBATh COOTBETCTBHE PE3YyJIbTaTa A€ATEIbHOCTU IIOCTABICHHON LENU U YCIOBUIM, OOBSICHSTD
IOPUYUHBl JTOCTW)KEHUS WIM HEJOCTWKEHHUS 1IeJId, HaxXOAWTh OMMOKY, JaBaTh OLEHKY
IPUOOPETEHHOMY OIIBITY.

NPEJIMETHBIE PE3YJIBTATHBI

K koH1y 00ydenus B 7 Kjiacce 00yJaromuiics MOJIyduT CIEAYIOIINUE TPeIMETHbIC Pe3yIbTaThl:

Pacnio3naBaTh M3y4eHHBIE TeOMETpHUYecKHe (UTYpPBI, OMpEeNesTh WX B3aUMHOE PaCIOJIOKEHUE,
M300pakaTh reOMETpUIECKue (PUTYpHI, BBIMOTHATh YEPTEKHU 110 YCIOBUIO 3a/1a4u. M3MepAaTh TuHelHbIe U
YIJIOBBIE€ BEIMYMHBI. PemaTek 3ajauu Ha BIYMCICHHUE JIMH OTPE3KOB M BEJIMYUH YTIJIOB.

Jenate rpyOyr0 OLIEHKY JIMHEHHBIX U YTTIOBBIX BEIMYMH MPEJAMETOB B peaabHON KU3HH, pa3MEepOB
MPUPOIHBIX 00BEKTOB. Pa3znuuaTth pa3mMepsl STUX 00BEKTOB MO MOPSIKY BEITMUUHBL.

CTpouTh 4epTeKH K TEOMETPUUECKHUM 3a]]a4aM.

[Tonp30BaTbCsl MpU3HAKaMU PABEHCTBA TPEYTrOJIBHUKOB, HCIOJIB30BAaTh INPHU3HAKK M CBOMCTBA
paBHOOEAPEHHBIX TPEYTOJIBHUKOB MPHU PEIICHUH 33]1a4.

IIpoBOAUTE JIOTHYECKHUE PACCYKIECHUS C UCIIOIBb30BAHUEM T€OMETPUUECKUX TEOPEM.

[Tonp30BaTbCsl NMpU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJIbHUKOB, CBOMCTBOM MEIHAHBI,
MPOBEIEHHON K TUITOTEHY3€ MPSIMOYTOJIbHOTO TPEYTOJbHUKA, B PEIICHUU T€OMETPUYECKHUX 33/1a4.

OnpenensaTh MapayieNbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT ¢ HUMH CEKyIIas.
Ornpenenars NapajuieIbHOCTh NMPSMBIX C TOMOIIBIO PABEHCTBA PACCTOSHUM OT TOYEK OJHOM MPSIMOM 10
TOYEK APYroW MpsSMOM.

Pemate 3amaun Ha KiaeT4aToi Oymare.

[TpoBOANTH BHIUMCICHHS U HAXOJUThH YUCIIOBbIE U OYKBEHHBIC 3HAYCHHSI YTJIOB B T€OMETPUIECKIX
3a7la4yax C MCIIOJIb30BAaHUEM CYMMBI YIJIOB TPEYrOJIBHUKOB M MHOTOYTOJBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX MPHU MEPECEUCHUH JIBYX MapaUIeIbHBIX MPSIMBIX CEKyIIel. Pemars nmpakTuueckue 3a1auu
Ha HaXOXJICHHUE YTJIOB.

Brnagerp mOHATHEM TeOMETPUYECKOTO0 MeCcTa TOYEeK. YMETh OMNpEeNeNiaTh OMCCEKTPUCY YIiia |
CEpPENMHHBIN NEPHEHAUKYISAP K OTPE3KY KaK FTEOMETPUUYECKUE MECTA TOUYEK.

@opMyIHpPOBaTh ONPEACICHUS OKPYKHOCTM W Kpyra, XOpAbl M JUaMeTpa OKPYKHOCTH,
MOJIb30BaThCA UX CBOMCTBAMH. Y METh IPUMEHSThH 3T CBOWCTBA MPU PEIICHUH 3a/a4.



BrnaneTs moHATHEM ONMUCAHHON OKOJIO TPEYroJbHHKA OKPY)KHOCTH, YMETh HaxOJIWUTh €€ IEHTP.
[Tonp30oBaTbes pakTaMu O TOM, YTO OUCCEKTPUCHI YTIJIOB TPEYTOIbHUKA MTEPECEKAOTCS B OAHOU TOYKE, U O
TOM, UYTO CEPEIMHHBIC IEPICHANKYIISPHI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Bnaners nonsTueM KacaTeNbHOM K OKPYKHOCTH, TIOJIb30BATHCS TEOPEMOM O MEPIEHIUKYISIPHOCTH
KacaTeJIbHOW W pajinyca, IPOBEIEHHOTO K TOYKE KacaHHsI.

[Tonp30BaThCs MPOCTEUITUMU TEOMETPUUYESCKMMHU HEPABEHCTBAMH, NMOHHUMATh WX MPAKTHYCCKUN
CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOCHUS C TOMOIIBIO [IUPKYJIS U TUHEHKHU.

K xoniy o0ydyeHus B 8 kiacce o0yJaronuics MoyduT CICIYIONTUE TIPEIMETHBIC PE3yJIbTATHI:

Pacrio3HaBaTh OCHOBHBIC BUBI YETHIPEXYTOJLHUKOB, UX 3JIEMEHTHI, MOJIH30BAaTHCSA UX CBOMCTBAMU
NP PELICHUU T€OMETPUUYECKUX 3a]1ay.

[IpuMeHsATh CBOMCTBA TOYKU MEPECEUCHUSI MEUAH TPEYroJbHUKA (LIEHTPa MaccC) B PEIICHUH 3a/a4.

Brnanets moHsATHEM CpenHEW JMHUM TPEYroJbHUKA W Tpameluu, MPUMEHATh WX CBOMCTBA IIPH
pEeIICHNH TeoMeTprudecKux 3aaad. [lonp3oBaTbes Teopemoit daneca U TEOPEMO 0 MPOMOPIIMOHATIBLHBIX
OTpe3Kax, MPUMEHSTh UX IS PEIICHUS MPAKTHUYECKUX 3a/1a4.

[IpuMeHATh pU3HAKK TTOA00US TPEYTOJbHUKOB B PEIICHUH T€OMETPUUECKHUX 3a1ad.

[Tonp3oBatbes Teopemoit Iludaropa st pemieHHs: TEOMETPUUYSCKUX M TMPAKTHYCCKUX 3aj1ad.
CTpouTh MATEMATHYECKYIO MOJIENb B PAKTUYECKUX 3a/1a4aX, CAMOCTOATEIILHO JIe1aTh YEPTEK U HAXOIUTh
COOTBETCTBYIOIIUE JTUHBI.

Bnaners noHsTHsIMU CHHYCA, KOCUHYCA U TAHT€HCA OCTPOTO yIila MPSMOYTOJILHOTO TPEYroJIbHHUKA.
[Tonp30BaThCS STUMHU MOHATHUSIMH VISl PEIICHUS MPAKTHYECKUX 3a/1a4.

BoraucnsaTs (pa3nuuHbIMU CIOCOOAMM ) TUIOIIAh TPEYTOIbHUKA U ILTOMIAIH MHOTOYTOJIBHBIX (DUTYD
(monp3ysch, TNI€ HEOOXOAMMO, KadbKyISATOpoM). [IpuMEHATH MONydEeHHBIE YMEHHUS B MPAKTHYECKUX
3aJaJax.

Bnagerp MOHATUSMU BIMCAHHOTO M IIEHTPAJIBHOTO yIJja, UCIOJB30BATh TEOPEMBl O BIMCAHHBIX
yriax, yriax Mex1ay XopAaMmH (CEeKYIIMMH) M yIjie MEXIy KacaTelbHOW M XOPIOM HpHU pelieHHH
F€OMETPUUYECKHX 3a/1au.

Brnaners TmOHSATHEM OMHCAaHHOTO YETHIPEXYTOJIbHUKA, TPUMEHATh CBOWCTBA OIMKCAHHOTO
YETBIPEXYTOJIbHUKA MTPU PELIEHUH 3a/1a4.

[IpuMeHATh TONy4eHHBIE 3HAHUS HA NPAKTUKE — CTPOUTh MATEMATHUYECKUE MOJEIM Ui 3a4ad
peaqbHOM JKM3HM U TPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHUS C TPUMEHEHHEM TMOA00UsS U
TPUTOHOMETPHH (IIOJIB3YSACH, IJIe HEOOX0AUMO, KAJIbKYIISITOPOM).

K koHIty 00ydenus B 9 kjacce 00yJaromuiics MoJIyduT CIEIYIOIINE MTPeIMETHBIE Pe3yIbTaThl:

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMH OCTPBIX YIIOB, HAXOJUTh C HMX TOMOIIBIO pa3IHyYHbIC
3JIEMEHTHI MPSMOYTOJIBHOTO TPEYTOJIbHUKA («pelieHrne IpsIMOYTOJIbHBIX TPEYTrOJIbHUKOBY). Haxonuts (¢
MOMOIIBIO KaJTBKYJISTOPA) JJIUHBI U YIJIBI JJIS1 HETAOJTUYHBIX 3HAYEHUH.

[Tonb30BaTbes GopMynaMu NPUBEACHHUS U OCHOBHBIM TPUTOHOMETPHUECKUM TOXKIECTBOM IS
HAXO0KJICHUS COOTHOLIEHUN MEXAY TPUTOHOMETPUUECKUMHU BETUYMHAMMU.

Hcnonp30BaTh TEOpEMbl CHHYCOB W KOCHHYCOB [JIi HAXOXACHHUS PA3IUYHBIX DJIEMEHTOB
TPEYTOJIbHUKA («PEIIeHUE TPEYTOILHUKOBY), TPUMEHSTh UX TIPH PEIICHUU T€OMETPHUIECKUX 3a/1a4.

Branets monaTHsiMu TIpeoOpa3zoBaHus MOI00MS, COOTBETCTBEHHBIX JIEMEHTOB MOJO00HBIX (UTYP.
[Tonb30BaTbCst CBOMCTBAMH MOAOOHS MPOU3BOIBHBIX (DUTYP, YMETh BBIUUCISTH TMHBI U HAXOAHUTh YTJIbl y
no100HbIX uryp. [IpuMeHsaTs cBOICTBa OO0 B MPAKTUYECKHX 33/1a4aX. Y METh MPUBOJUTH TPUMEPHI
NMoI00HBIX (DUTYP B OKPY’KAIOIIEM MUPE.

[Tonp30BaThCs TEOpEMaMU O TIPOU3BEICHUU OTPE3KOB XOP/I, O MPOU3BEICHUH OTPE3KOB CEKYIIHX, O
KBaJIpaTe KacaTeJlbHOM.



[Tonb30BaThCs BEKTOpaMu, MOHUMATh UX T€OMETPUYECKUM U (PU3UUECKHI CMBICI, MPUMEHSThH UX B
pELICHUH TeOMETPUYECKUX U (PU3NYECKHX 3ahad. [I[puMeHsTh CKalsIpHOE MPOU3BEIECHUE BEKTOPOB JUIS
HAXOX/ICHUS JUTUH U YTJIOB.

[Tonb30BaTbCst METOAOM KOOPJMHAT HA MJIOCKOCTH, TPUMEHSTH €r0 B PEIICHUH F€OMETPUUECKUX U
MPAKTUYECKHX 3a7au.

Bnagerp mNOHATHAMU TNPaBUIBLHOTO MHOTOYTOJbHHKA, JJIMHBI OKPY)KHOCTH, JJIMHBI JYTH
OKPY>KHOCTH W PaJIMaHHOW Mephl yria, YMETh BBIUMCIATH IUIONIAJb Kpyra M ero yacteil. [lpumensts
MOJIyYCHHBIC YMEHUS B MPAKTHYECKUX 3a7a4ax.

Haxoauts ocu (Wiu LEHTPbl) CUMMETPUU (UTYDP, TPUMEHSATH JBUKEHUS TUIOCKOCTH B MPOCTEHIINX
CIIyJasix.

[IpuMeHATh TOJNy4eHHbIE 3HAHMSI Ha MPAKTUKE — CTPOUTh MATEMATHUYECKUE MOJECIH JUIs 3ajaad
pETbHON JKM3HHM M TPOBOAWTH COOTBETCTBYIOIIME BBIYHCICHUS C MPUMEHCHHEM IMOJ00HS W
TPUTOHOMETPUUECKUX (PYHKIHH (MOJIB3YACH, IJIe HEOOXOAUMO, KaIbKYISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KonuyecTBo yacos
Ne ni/m JuaexkTpoHHbIe (HU(pOBbHIE)
HanmeHnoBaHMe pa3je/ioB 1 TeM POrpaMMBbl Konrpoabnsie IIpakruyeckue
Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
1 [Ipocreiimue reomerpuyeckue GUrypsl U UX 13 1 bubnmoreka [JOK
cBolicTBa. MI3MepeHne reoMeTpuuecKux BeJIMUUH https://m.edsoo.ru/7f415e2e
bu6mmoreka [IOK
2 T 26 2
PEYTOBHHEH https://m.edsoo.ru/7f415e2e
3 [TapamtenpHble psiMBbIE, CyMMa YIJI0B 9 1 bubnuorexa [JOK
TpEeyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTb U KpyT. ['eomeTpuueckue 15 1 bubnunoreka [JOK
MMOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubmuoreka [JOK
5) I1 606 5 1
OBTOPEHHE, ODODIICHIE SHAHMH https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 1
8 KIIACC
KoumnuectBo yacos
Ne i/ DJIeKTpOoHHbIe (LM (ppoBbIE)
HanmenoBaHue pa3aesioB 1 TeM NPOrpaMMbl Konrposbubie IIpakruyeckue
Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThl padoThI
N bubnmnoreka [JOK
1 4 15 1
CTRIPEXYTOILHIH https://m.edsoo.ru/7f417e18
5 [Imomane. Haxoxaenue momanaeil TpeyrojabHUKOB U 11 1 bubnmnoreka [JOK
MHOTOYroJbHbIX (puryp. Ilnomaau nogoGHbIX uryp https://m.edsoo.ru/7f417e18
bu6mmorexa [IOK
3 T I1 10 1
eopema [Iudaropa u Hauaga TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
4 Teopema @aneca u TeopeMa 0 MPONOPLUOHATBHBIX 15 1 bubnnoreka [HOK

OTpe3Kax, MOJ00HbBIE TPEYTOJIbHUKU

https://m.edsoo.ru/7f417e18



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

VYriabl B OKpYKHOCTH. BriiCaHHBIE U ONTMCAHHbBIE

5 YEThIPEXYroJIbHUKU. KacaTenbHbIe K OKPYKHOCTH 13 1 bubmorexa HOK
pexyT T Py ' https://m.edsoo.ru/7f417e18
Kacanue okxpyxHoCTER
bu6mmoreka [IOK
IT i 4
0 osTopente, obobuwere sHanmil https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
9 KUIACC
KoanuectBo yacos
Ne i/ HaumeHoBaHue pa3iesioB U TeM IpakTuueckne  JJIEKTPOHHbIE (HUPOBHIE)
KoHnTtpoabHbie
NPorpamMmbl Bcero padoTbI o0pa3oBaTejibHbIE PeCypPChI
padoThbI
bubnnoreka IIOK
1 Bexropsi 10 L https://m.edsoo.ru/7f41al2c
bu6mmoteka [IOK
2 JlexapToBbI KOOPINHATBI HA TUIOCKOCTH 12 1 https://m.edsoo.ru/7fA1a12c
3 Tpuronomerpust. Teopembl KOCHHYCOB U 16 1 bubnmnorexka [HOK
CUHYCOB. PellieHne TpeyroabHUKOB https://m.edsoo.ru/7f41al2c
[Ipa € MHOTOYyTO . a
4 oxppnoom mnaoussn apyre Buanere | 9 1 BuSmoresa LIOK
Py . HHath Kpyra. https://m.edsoo.ru/7f41al2c
TIomaaen
bu6nuoreka [IOK
> JlBIiKeHNS TI0CKOCTH > https://m.edsoo.ru/7f41al2c
6 [Ipeo6pa3zoBanue nonodus. Merpuueckue 10 1 bubmuoreka [JOK
COOTHOUIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
7 IToBTOpenue, 00001IEHNE, CUCTEMATH3AIIS 6 1 bu6muoreka [JOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0
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ITOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

KoanyecTBo yacoB Jlata
Ne i/ Tema ypoka JJ1eKTPOHHBbIE LM (PPOBBIE
Beero KonTpoabubie IIpakTudeckue  H3y4deHHs o6pAIOBATEIBHbIE PECYPCHE
padoThI padoThI
1 [Ipocreiimue reomeTpuyeckre 0ObEKTHI. 1 bubnmoreka [JOK
Touku, NpsMbIE U OTPE3KHU. https://m.eds00.ru/8866b724
5 [IpoBemmBanue MpsAIMON HA MECTHOCTH. 1 bubnnorexa [HOK
MHOroyrojapHUK, JJOMaHasl. https://m.edso0.ru/8866ch6a
3 M3MepeHue TMHENHBIX U YIIIOBBIX BEJIUYUH, 1
BBIUMCJIEHHE OTPE3KOB U yrios: JIyu u yroi.
bubnnoreka [JOK
4 PaBenctBo reomeTpuyeckux Guryp. 1 httos://m.e dsogru 18866c3ea
5 CpaBHEHHUE OTPE3KOB U YIJIOB. 1
6 JmHa oTpeska. EnuHUIBI H3MepeHus. 1
W3mepurenbHbIE HHCTPYMEHTHI.
7 I'panycnas mepa yria. 3mepeHnue yrios. 1
8 CMeXHBIE U BEPTUKAJIBHBIE YIIIBI. 1 bubmmorexa [OK
https://m.eds00.ru/8866c5c0
9 CMeKHBIE U BEPTUKAJIBHBIE YIIBI. 1 bubmmorexa [JOK
https://m.eds00.ru/8866c7be
10 [lepnieHIUKyYISIpHBIE IPSIMBIE.
11 [lepnenauKkynsipHbIE TIPSIMBIE. 1 1
12 CMexHbIe U BepTUKAIbHbIE YIJIbI. 1
[TocTpoeHne NpsMbIX YIJIOB HA MECTHOCTH.
13 KonTponbnas padora Ne "HaganbHble 1 1
reoMeTpuyecKue cpeeHus"
14 AHanmm3 KOHTPOIbHOU paboThl. CMEKHBIE 1 1
BEPTUKAJIbHBIE YTJIbI



https://m.edsoo.ru/8866b724
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[IoHsATHE O paBHBIX TPEYTOJBHUKAX U

15 MIEPBUYHBIC MPEJICTABIEHUS O PABHBIX bubmmorexa LIOK
p pea P https://m.eds00.ru/8866ce80
¢durypax.
Tpu npu3Haka paBeHCTBA TPEYTOJIbHUKOB.
16 (é)e BII:Iﬁ I 1/1315211( aBechIs)ayr Bubmiorexa LIOK
PEBII TPHSHAL p https://m.eds00.ru/8866d1fa
TPEYTOJIbHUKOB).
17 [TepBblii mpU3HAK PABEHCTBA TPEYTOJIHLHUKOB bubmorexa LIOK
P P P peyr ' https://m.eds00.ru/8866d34e
18 [lepieHaUKYIAp K TPSIMOH.
19 Menuanbl, OUCCEKTPUCH U BBICOTHI
TPEYTrOJIbHUKA.
PaBHOOCIpEHHBIC U PABHOCTOPOHHHE bubnnoreka [JOK
20
TPEYTrOJbHUKH https://m.edso0.ru/8866d6fa
21 [Tpu3Haku u cBOMCTBa paBHOOEPEHHOTO bubnnorexka [JOK
TPEyTrOJbHUKA. https://m.eds00.ru/8866d880
22 Bropoii mpu3Hak paBeHCTBA TPEYTOJIHHIUKOB bubmmoreka LIOK
po TIp p peyr ' https://m.eds00.ru/8866d880
93 Pemenue 3aga4 Ha BTOpOIl MpU3HAK bubnuotexa [JOK
PaBEHCTBA TPEYTOJIbHUKOB. https://m.eds00.ru/8866e26¢
24 TpeTunii mpu3HaK paBEHCTBA TPEYTOJIBHUKOB bubnuorexa LIOK
p p p peyr ' https://m.edsoo.ru/8866e01e
25 Pemenue 3aga4 Ha TpeTU IPU3HAK bubnuotexa [JOK
PaBEHCTBA TPEYTOJIBHUKOB. https://m.eds00.ru/8866e88e
26 OKpyXHOCTb, XOPJIbl U TUAMETP, UX bubnmoreka [JOK
CBOMCTBA. https://m.eds00.ru/88670800
27 [TocTpoeHne uupKysaeM U JIMHEUKOM bubmorexa LIOK
P TPy ' https://m.eds00.ru/88671188
28 [Tpumepsl 3a1a4 HA TOCTPOEHUE. BuGmiorexa LIOK

https://m.eds00.ru/886712d2



https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2

bubmuorexa [JOK

" "
29 KontponbHas padora Ne "TpeyronsHuKu htts://m.edsoo.ru/8866echc
30 AHanu3 KOHTPOJIbHOM paboTel. OnpeneneHue bubnmoreka [JOK
NapaJUICIIbHBIX MIPSAMBIX. https://m.eds00.ru/8866ef64
[Tpy3Haky napamiesbHOCTH ABYX HPSMBIX.
Haxpect nexamue, COOTBETCTBEHHbBIE U
31 OJTHOCTOPOHHUE YIJIbI, 00pa30BaHHbIC IPU bubmmorexa LIOK
https://m.eds00.ru/8866f086
nepeceyeHNH MapauIeIbHbIX MPSIMBIX
CEKYILEH.
Haxkpecr nexaiye, COOTBETCTBEHHbIE U
39 OJIHOCTOPOHHUE YTIJIbI, 00pa30BaHHbIE IPU
NepeceueHIH MapauIeIbHbIX MPSIMBIX
CEKYILEH.
33 [TpakTyeckune ciocoObl MOCTPOCHUS
HapasieNbHbIX MPSIMBIX.
[Tareiit noctynar EBkinaa. O6 akcnomax
34 reoMeTpuu. AKCHOMa HNapaienbHbIX
HPSMBIX.
35 Teopemsl 00 yriax, 00pa3oBaHHbBIX IBYMs
napajielbHBIMU TPSMBIMA U CEKYIIEH.
36 VYTIBI € COOTBETCTBEHHO MapaslIeIbHBIMU WIH bubnuoreka [IOK
NEePNEHANKYJIIPHBIMU CTOPOHAMU. https://m.eds00.ru/8866f3b0
37 Kontponbhas padora Ne "IlapannenbHsie bubnnoreka [JOK
npsMseie’. https://m.edso0.ru/8866fe6e
38 AHanu3 KOHTPOJIbHOM paboTel. CyMMa yIiioB bubnuoreka [IOK
TPEYTrOJIbHUKA. https://m.eds00.ru/8866f630
39 OcCTpOyroabpHbIi, TYNOYTOJIbHBINA U bubnmoreka [JOK
MPSMOYTOJIbHBIN TPEYTOJIbHUKH. https://m.eds00.ru/8866f8ba
40 BHeninue yriel TpeyrojibHUKa. bubmmorexa LIOK

https://m.edsoo.ru/8866fa5e
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Bremnue yrisl TpeyrojabHuka. Penienue

41
3azad.
4 TeopeMa 0 COOTHOIIEHUSX MEXy CTOPOHAMH
Y yIiaMu TPEYroJbHHKA.
43 Pemenue 3a1a4y Ha COOTHOIIEHNE MEXY
CTOPOHAMHU U yIJiaMU TPEYroJIbHHKA.
44 HepaBeHncTBO TpeyronbHuKa. bubmmorexa LIOK
https://m.eds00.ru/8866e3a2
45 HekoTopsie cBolicTBa U IPU3HAKU
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
46 [IpssMoyroabpHBIN TPEYroibHUK € yriaoM B 30° ngg;ﬁf;igroug%%bzz
47 VIl B IPAMOYTOJIBHBIM TPEYTOJIBHUKE.
48 CBOICTBO MeIMAHBI TPSIMOYTOJILHOTO bubnuotexa [JOK
TPEYTrOJIbHUKA, IIPOBENEHHOMN K TUIIOTEHY3E. https://m.edso00.ru/8866e9ec
49 [Ipu3Haku paBeHCTBa NPSAMOYTOJIbHBIX
TPEYrOJIbHUKOB.
50 [Ipu3Haku paBeHCTBA MPSAMOYTOJIBHBIX
TPEYrOJIbHUKOB.
51 PaccrosHue ot Touku 10 npsmoii. PaccrosHue
MEXAy MapajuieIbHBIMU TPSIMBIMH.
59 ITocTpoeHne TpeyroyibHUKA IO TPEM
3JIeMEHTaM.
53 KonTtponsHas padora Ne "Cymma yrios
TpeyrojabHuKa"
54 AHanu3 KOHTpoJIbHOM paboTsl. [loHsTHE O bubnnoreka [JOK
I'MT. CBotiicTBa OMCCEKTPUCHI yTIIa. https://m.eds00.ru/8867013e
55 CBoiicTBa CEPEIMHHOIO MEPIEHANKYISpA K bubnmoreka [JOK

OTpE3KY.

https://m.eds00.ru/88670508
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buccekTpuca u cepeIMHHbBIN NEPIEHAUKYISAP

56 1
KaK FeOMETPHUECKUE MECTa TOUEK.
o7 CBOICTBO 1MaMETPOB U XOPJl OKPYKHOCTH. 1 bubmmorexa LIOK
https://m.eds00.ru/88670e9a
58 B3anMHoe pacnosioxkeHne oKpyKHOCTH U 1
npsmoii. KacarenbHast K OKpYKHOCTH.
59 OKpYyXHOCTh, BOUCAHHAS B YTOJ. 1
60 OKpyXHOCTb, BITUCAHHASI B TPEYTOJIbHHUK. 1 bubmmorexa LOK
https://m.eds00.ru/8867103e
61 OKpy’KHOCTb, OIIMCAHHAS OKOJIO 1
TPEyroJbHUKA.
62 Pemenue 3aga4 Ha OKpPY>KHOCTB U 1 bubnuoreka [IOK
TPEYTOJIbHUK. https://m.eds00.ru/88670a62
63 Pemenue 3amau. OKpyKHOCTb, ONTMCAHHAS 1
OKOJIO TPeYyroJbHHKA.
64 KonTpomasnas padora Ne "Oxpy’HOCTb U 1 bubnuoreka [IOK
Kpyr. 'eomeTpuueckue nocTpoeHus " https://m.eds00.ru/88671462
65 @urypsl, CHMMETPUYHBIE OTHOCUTEIBHO 1 bubnuorexa [IOK
npsimoid. OceBasi CUMMETpPHUSL. https://m.eds00.ru/886715b6
66 [ToBTOpeHne. CMeKHBIE U BEPTUKAJIbHbBIE 1 bubnnoreka [JOK
YTIIBL. https://m.eds00.ru/886716ec
67 [ToBTOopenue. TpeyroabHUKH. 1
68 [ToBropenwue. [lapannensHbie TPSMEIE. 1 Eggj;ﬁ:;igﬁg 86719bc
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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8 KUIACC

KoaudecTBO 9acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Konrpoabnsie Ilpakruueckue
n/n Bcero u3yuyeHusi oOpas3oBaTesibHbIE PeCypchbl
padoThI padoThI
[Tapanmnenorpamm, ero Mpu3HaKu U CBOMCTBA.
1 BBII:IyKHBIﬁIﬁHOFOYFOHBII;HK. 1 bubmmorexa [JOK
. https://m.edsoo.ru/88671af2
YeThIpE€XYyTroJIbHUK.
2 [Tapannenorpamm, ero npu3HaKu U CBOWCTBA. 1 bubmmorexa LOK
https://m.edso00.ru/88671ca0
3 [Tapannenorpamm, ero mpu3HaKku U CBOWCTBA 1 bubmmorexa LOK
https://m.eds00.ru/88671ca0
bubmuorexa [JOK
4 T paners 1 https://m.eds00.ru/88672358
5 PaBHOOOKas ¥ IpSIMOYTOJIbHAS TpaNeluu 1 bubmmorexa LIOK
https://m.eds00.ru/8867252¢
6 PaBHOOOKas 1 IpsIMOYTOJIbHAS TPaeLIUU 1 bubmmorexa LIOK
https://m.eds00.ru/88672858
7 Teopema daneca u Teopema o 1 bubnuoreka [IOK
MPONOPIIMOHATBHBIX OTPE3KAX https://m.edso00.ru/8867337a
8 Tpanenusi, e€ cpeaHsis TUHUS 1 bubmmorexa [IOK
https://m.eds00.ru/88672358
9 Tpaneuus, e€ cpeaHsst TUHHS 1 bubmmorexa [JOK
https://m.eds00.ru/88673064
YacTtHble c1y4yan mapaiesorpaMMoB BuGmorexa LIOK
10 (HPHMOVFOHI)HHK’ pOMO, KBapar), 1 1 https://m.eds00.ru/88671dea
MPU3HAKW U CBOWCTBA
UYacTHble cydau napauieorpaMMoB,
11 (npsmoyronsHuk, POMB, KBAJIPAT), ux 1 bubmorexa LOK

IIPU3HAKU U CBOMCTBA

https://m.edso0.ru/88671f20
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YacTHble ciryyay napauiesorpaMMoB

12 (MPsIMOYTOJIBHUK, POMO, KBaJpaT), UX bubmmorexa LIOK

. https://m.edso0.ru/8867209c
IIPU3HAKU U CBOWCTBA

bubnnoreka [HOK
13 MeTon yABOCHI MOk https://m.edsogru/88672bl4

bubmumoreka [IOK
14 Hetrrpasbiast ciMMETpis https://m.edsogru/88672bl4

15 KonTtponpsHas pabora o Teme bubnuorexa [IOK
"YeTplpEXyroabHUKN" https://m.eds00.ru/88672c9%

16 CoiicTBa mIomaael reoMeTpuIecKux Guryp bubmmorexa LIOK
https://m.eds00.ru/886745fe

17 DopmyIIbl U1 TUIOLIAAA TPEYTOJIbHUKA, bubnnoreka [JOK
napajuiesorpaMma (KBajapar, IpsIMOYTOJIbHUK). https://m.eds00.ru/88674860

18 DopMysl UIs IUIOLIAAA TPEYTOIbHUKA, bubnnorexka [JOK
napasenorpaMmma (rapasuienorpamMmm). https://m.eds00.ru/88674a22

19 DopMyisl JUIs IUIOLIAAA TPEYTOJIbHUKA, bubnnorexka [JOK
napajuiesorpamma (TpeyrojabHUK). https://m.eds00.ru/88674a22

20 @opMmyisl Ui IJIOLAANA TPEYTOJIbHUKA, bubnuoreka [IOK
napasuienorpamMmma. Pemenue 3anay. https://m.eds00.ru/88675288

21 DopMysl UIs IUIOLIAAHA TPEYTOIbHUKA, bubnnoreka [JOK
napaujenorpaMma (Tparnemnus). https://m.eds00.ru/8867542c

22 Brruncnenue miomazaei cioKHbIX GUryp bubmmorexa [TOK
https://m.eds00.ru/88674e78
23 [Tnomanu uryp Ha kineryaroit 6ymare fgf:;;fii?ﬁ}; 8674736
24 KonTponpHas padora o Teme "Ilnomans" Eggjﬁ;f;igﬁg 867579¢

25 Teopema [Tudaropa u e€ npumeHeHNE bubmmorexa [JOK

https://m.eds00.ru/88675918
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bubmuoreka [JOK

26 Teopema [udaropa u ¢& npumenere https://m.eds00.ru/88675918
27 Teopema [Tudaropa u e€ npumeHeHue ngjﬁ;f;aoggg 8675ahc
28 Teopema, obpatHas Teopeme [Tudaropa.
29 ®dopmymna ['epona.
30 KonTtponsHas pabora o Teme "Teopema bubmumoreka [IOK
[Tugaropa" https://m.edso0o.ru/8a1407e8
31 [IponopunoHanbHbIE OTPE3KU bubamorexa LOK
https://m.eds00.ru/88673794
32 [TponoprinoHanbHBIE OTPE3KH bubmorexa LHOK
https://m.eds00.ru/88673794
33 [Tnomaan moxoOHBIX Guryp
34 OTHOIIEHUE MIIOUIAIU TOT00HBIX
TPEYroJIbHUKOB
35 LleHTp Macc B TpeyroJibHUKE bubmorexa HOK
https://m.eds00.ru/886738fc
bubnmnorexa [JOK
36 Hozobuie TpeyronbHuin https://m.edsogru/88673a78
37 Tpu npuzHaka nogo6Ms TPEYroJIbHUKOB. bubnuoreka [IOK
[TepBbrit mpu3HaK MO00US TPEYTOTHLHUKOB. https://m.eds00.ru/88673bae
38 Tpu npuzHaka nogo0Ms TPEYroJIbHUKOB. bubnnoreka [JOK
[epBbIil mpu3HaK MOA0OUS TPEYTOIHLHUKOB. https://m.eds00.ru/88673d52
39 Tpu npusHaka no100us TPEyroabHUKOB. bubnnorexka [JOK
BTtopoii npusHak mogo0ust TpeyrobHUKOB. https://m.eds00.ru/8867400e
40 Tpu npuzHaka nogo6Hs TPEyroJIbHUKOB.
Tpetwnit mpusHaK MOAOOUS TPEYTOJLHUKOB.
41 Cpenusist TMHUA TPEYroJIbHUKA bubmmorexa [JOK

https://m.edso0o.ru/88672f38
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bubmuoreka [JOK

42 Cpeisist JIMHHS TPeyrobHitka https://m.edso00.ru/88672e0c
[IpumeHeHue Mog00us PU PEIICHUH
43 MpaKkTUYECKUX 3a/1a4y. YeTrlpe 3amedarenbHbIe
TOYKH TPEYTOJIHbHUKOB.
44 3ajauun ¢ IPaKTUYECKUM COCPKaHUEM buGnnorexa LIOK
https://m.eds00.ru/88675558
45 3amaun ¢ MPaKTHYECKUM COJIep KaHuEM bubmmorexa LOK
https://m.eds00.ru/88675684
46 Pemienue 3a1a4 ¢ MoMoIp0 METOAa bu6mmoreka [IOK
BCIIOMOT'aTEJIbHOM IIJIOIIATN https://m.eds00.ru/88674f90
47 Kontponbnas padora o teme "[logoOHbIe bubnnoreka [JOK
TPEeYrojabHUKN" https://m.eds00.ru/8867445a
OnpeneneHyue TPUrOHOMETPUUECKUX (PYHKITHI
48 OCTPOTO yTiia IPsIMOYTOJIbHOTO TPEYTOJIbHUKA, bubnmnoreka [JOK
TPUTOHOMETPUYECKUE COOTHOLICHUS B https://m.eds00.ru/88675d32
MIPSIMOYTOJIBHOM TPEYTOJIEHUKE
49 OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO bubmmorexa LIOK
https://m.eds00.ru/88675f44
50 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO
51 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
Tecr.
59 B3aumHoe pacmnonoxeHune IByX OKpYKHOCTEH, bubnmnoreka [JOK
oOurne KacaTeabHbIe https://m.edsoo.ru/8a1410a8
. bubnmnoreka [JOK
53 Kacarme okpysoctelt https://m.edsogru/8a1410a8
54 Brnirucannblie 1 HEHTpaIbHBIE YIJIBI, YTOJ MEXIY bubnnoreka [HOK

KacaTeJIbHOU U XOpI0r

https://m.edsoo.ru/8a1415b2



https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88675558
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BrmcanHble ¥ LIEHTPAIBHBIE YIUIBI, YTOJI MEXIY

bu6mmoreka [IOK

55 KacareJbHOM U Xxopaou. TeopeMa 0 BuCaHHOM
P P https://m.edso00.ru/8a141940
yrie.
56 Brnucannbie v LIEHTpaIbHBIE YTIJIbI, YTOJI MEXIY bubnuorexa [JOK
KacaTeJIpHOU U Xopaou. Pemenue 3amay. https://m.edsoo.ru/8al41b34
57 VYTIIBI MEXTY XOpJaMHU U CEKYIIIMMH
58 VYTl MEXKIY XOpPAaMHU U CEKYIITUMU
BrrcanHble v ONMCaHHbBIE YETHIPEXYTONbHUKH,
59 WX MPU3HAKK U CBOMCTBA (BIHCaHHAs bubmorexa LHOK
p https://m.edso00.ru/8a140f86
OKPYKHOCTB ).
BriricaHHbBIE M OTIMCAHHBIE YETHIPEXYTOBHUKH,
60 WX MPU3HAKHA U CBOWCTBA (OMMCaHHAs bubmorexa LHOK
P https://m.edsoo.ru/8a1416d4
OKPYKHOCTB ).
61 Brniucannbie 1 OnrMcaHHbIE YETHIPEXYTOIBHUKH, bubnnoreka [JOK
WX IIPU3HAKK U CBOMCTBA. Pemenue 3anay. https://m.edsoo.ru/8al416d4
[IprMmeHeHne CBOMCTB BIMCAHHBIX U
62 OTHMCAHHBIX YETHIPEXYTONLHUKOB MIPH
PEIICHUH TEOMETPHUISCKUX 3314
[IpumeHeHne CBOMCTB BIMCAHHBIX U
63 OTHCAHHBIX YETHIPEXYTONLHUKOB MIPH
pEIIeHUN TEOMETPUUYECKUX 3a/1a4
KonTtponbnas padota mo teme "Yriasl B
64 OKPYXHOCTHU. Bricannble 1 onucaHHbIe bubmmorexa [OK
by ] | https://m.edsoo.ru/8a141c88
YeThIPEXyrOJbHUKH
65 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJI0B bubnuorexa [IOK
KypcoB 7 U 8 Kj1accoB, 0000111eHe 3HaHUI https://m.edsoo.ru/8al4lddc
66 [loBTOpEHNE OCHOBHBIX MOHATUI U METOJI0B bubmuoreka [IOK

KypcoB 7 u 8 KJ1accoB, 0000IIeHne 3HAHUI

https://m.edsoo.ru/8al4lefe
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IToBTOpEHME OCHOBHBIX MOHATHUI U METOJIOB

67 .
KypcoB 7 u 8 KJ1accoB, 0000IIeHNEe 3HAHUI

[ToBTOpEHNE OCHOBHBIX MOHITUN H METOJIOB
KypcoB 7 1 8 Ki1accoB, 000011eHne 3HAHU I

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68

68

bu6mmoreka [IOK
https://m.edsoo.ru/8a142368

bu6mmoreka [IOK
https://m.edsoo.ru/8al1420ac



https://m.edsoo.ru/8a142368
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9 KVIACC

N KoumnuecTBo yacos Jata DJIeKTPOHHbIE
o Temaypoka Beero ;(;)é{:ﬂ(:nbnme ;I;)g::::quKHe A — :)Igl?a[::)i;fenbnme
pecypchl
1 Ornpenenenne BeKTOpoB. PU3NUECKU U 1 bubnmoreka [JOK
TF€OMETPUUYECKHI CMBICI BEKTOPOB https://m.eds00.ru/8a144960
2 CrokeHue ¥ BRIUMTAHUE BEKTOPOB, 1 BI/I6J'.II/IOTeKa HOK
YMHOKE€HHE BEKTOpA Ha YUCIIO https://m.edsoo.ru/8al44a8c
3 CiioxeHue ¥ BBIUUTaHUE BEKTOPOB, 1 bubnmoreka [JOK
YMHOKEHHME BEKTOPA HA YUCIIO https://m.edsoo0.ru/8al44d52
4 CrnoxeHne 1 BHIYUTAaHHE BEKTOPOB, 1
YMHO>KEHHE BEKTOpa Ha YHCIIO
5 Penrenue 3a1a4 ¢ IOMOIIBIO BEKTOPOB 1 BH6J?HOTeKa HOK
https://m.edsoo.ru/8al44c3a
6 Pa3znoxxenne BekTopa 1o 1ByM 1
HEKOJUIMHEapHBbIM BEKTOpam
7 Koopaunats!l BekTopa 1 BH6J?HOTeKa HOK
https://m.edsoo.ru/8al44fbe
8 Penrenue 3a1a4 ¢ TOMOIIBIO BEKTOPOB 1 BH6J,IHOTeKa [OK
https://m.edsoo.ru/8a1458c4
9 [TprMeHeHrEe BEKTOPOB IS pEIIeHus 3a1a4 1
buzuku
10 KonTtponsHas padora o teme "Bexktopsr" 1 1 Eggs?ﬁr?::é{szgr?/}éal 45h08
11 JlexapToBbI KOOPAMHATHI TOUYEK HA IIIOCKOCTH 1
12 Vpasrere oxpysocrn ! Pipsim edsoo.u/Ealds3sa
13 YpaBHEHNE JIMHNHN Ha IIJIOCKOCTH 1
14 VYpaBHeHME NpsAMOi 1 bubmorexa [IOK

https://m.edsoo0.ru/8a145c48



https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a145c48

15 KoopauHatsl ToUek nepeceyeHus: OKpyKHOCTH 1 bubnnoreka [JOK
Y [IPAMOi https://m.edso00.ru/8a146620
16 [TpumeHneHne MeTo1a KOOPAUHAT K PEIICHUIO 1
3agad. Tect
17 OnpeneneHne TPUrOHOMETPUUECKUX (PYHKITHIA 1 bubnunoreka [JOK
yrioB ot 0° 1o 180° https://m.edsoo.ru/8al424bc
18 DopMyIIbl IPUBEICHUS 1
DopMyIbl U1 BBIYUCIECHUS KOOPAUHAT TOYKH.
19 . - 1
YT1110BO# KO3 HUIIHEHT TPSMOH.
20 Teopema o TUIONIA U TPEYroJIbHUKA. 1
bubmuorexka [JOK
21 Teopema cuiycos 1 https://m.edsoo.ru/8al42e8a
22 Teopema cuHyCcOB 1
bubmuoreka [JOK
23 Teopema kocurycos 1 https://m.edsoo.ru/8a14336¢
bu6mmorexa [IOK
24 Teopema kocurycos 1 https://m.edsoo.ru/8al42d5e
o5 Haxoxaenue 1MH CTOPOH U BEJIMYUH YIJIOB 1 bu6mmoreka [IOK
TPEYTOJIbHUKOB https://m.eds00.ru/8a1430b0
bu6mmoreka [IOK
26 Petnenne TpeyroisHiKoB 1 https://m.edsoo.ru/8al42ac0
bu6mmoreka [JOK
27 Petnere TpeyrosbHukos 1 https://m.edsoo.ru/8al42ac0
bu6mmorexa [JOK
28 Petuerne TpeyroisHuKos 1 https://m.edsoo.ru/8al42ac0
bu6mmorexa [JOK
29 Petnere TpeyrosbHukos 1 https://m.edsoo.ru/8al42ac0
30 IIpakTueckoe NpUMEHEHHE TEOPEM CUHYCOB U 1 bubnuorexa [JOK
KOCUHYCOB https://m.edso0.ru/8al42c3c
31 [IpakTUueckoe MpUMEHEHNE TEOPEM CHHYCOB U 1

KOCHHYCOB



https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
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https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c

30 KoHnTtpoinbHas paborta o teme "Pemienne bubnnoreka [JOK
TPEYroJIbHUKOB" https://m.edsoo.ru/8a14392a
CxkansipHO€ MPOU3BEIEHUE BEKTOPOB, €TI0 bubnmoreka [JOK

33 :

MIPUMEHEHHUE JIJISI HAXOXKACHUS IJIMH U YIJIOB https://m.edsoo.ru/8a14539c¢
CkassipHO€E ITPOU3BEAECHNUE BEKTOPOB, €TI0 bubnuoreka [IOK

34 .

MIPUMEHEHHUE JIJIs1 HAXO0XKACHHUS IJIMH U YTJIOB https://m.edsoo.ru/8a14550e

35 CkanspHoe Mpou3BeIeHHE BEKTOPOB B
KOOpJAMHATAX.

36 CBolicTBa CKaJsIPHOTO MPOU3BEICHUS
BEKTOPOB.

37 [IpumeHeHue CKaIsipHOro MPOU3BEICHUS
BEKTOPOB K PEIICHUIO 33/1a4.

KonTponbnas pabota no teme "JlekapToBbl bubnmoreka [JOK

38 " :

KOOPAMHATHI HA INIOCKOCTH https://m.edsoo.ru/8al46e0e

39 [IpaBHiIBHBIE MHOTOYTOJIBHUKH, BBIYUCIICHUE bubnuoreka [IOK
UX DJIEMEHTOB https://m.edsoo.ru/8al46fda

bu6mmoreka [JOK

40 Hucno . Jlmna okpyxHocTH https://m.edsoo.ru/8al1472c8

bu6mmorexa [IOK

41 Huczo . Jlmuna okpyxHoCTH https://m.edsoo.ru/8a14714c

42 JlnuHa ayru OKpy>KHOCTH

43 Panuannas mepa yrna bubmiorexa [IOK

A payr https://m.edsoo.ru/8al4714c

44 [Inomane kpyra, cekTopa, CerMmeHTa bubmiorexa LIOK

HIats Kpyra, pa, https://m.edso00.ru/8a147426
45 [Inomane kpyra, cekTopa, CerMmeHTa bubmorexa [IOK

Hiab Kpyra, pa, https://m.eds00.ru/8a147750
46 [Tnomane kpyra, ceKTopa, CerMEHTa bubmorexa LIOK

https://m.edsoo.ru/8a147750
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KoHnTtposnbnas padota mo temam "[IpaBunbHbie

47 MHOT'OYTOJIbHUKHU. [[71MHA OKPY>KHOCTH U
mIonaab Kkpyra"
48 [TonsiTHE O NBMYKCHUH TUIOCKOCTH buGmuorexa LIOK
https://m.edsoo.ru/8al147c82
49 [TapannensHbIN IEPEHOC, TOBOPOT Eubmorexa LIOK
’ https://m.edso00.ru/8a147f16
50 [TapannensHbIN IEPEHOC, TOBOPOT Eubmorexa LTOK
’ https://m.edsoo.ru/8a147f16
o1 Cummerpun uryp.
59 [IpumeHeHne NBUKEHUI NPHU PELICHUH 33/1a4. bubnnoreka [JOK
CamocTtosTenbpHas paboTta https://m.edso00.ru/8a1480e2
bubmuorexa [JOK
53 [TonsiTue 0 MpeoOpa3oBaHUU TOI00MS https://m.edsoo.ru/8al43ab0
54 COOTBETCTBEHHBIC JIEMEHTHI TTOJ00HBIX bubmuoreka [JOK
buryp https://m.edsoo.ru/8al43de4
55 CoOOTBETCTBEHHBIE 2TIEMEHTHI TTOTOOHBIX
¢huryp
T
5 Teopewa o HpOMIBCACHIH OTPEIKOR CERYILI BuGmorexa LIOK
p p A Pe3i YIX, https://m.edsoo.ru/8a14406e
Teopema 0 KBaJIpare KacaTeJIbHOU
TeopeMa 0 mpOU3BEAEHUN OTPE3KOB XOP/I,
S7 TeogeMa 0 HII;)OI/I?;BG,;@HI/II/I 0T§e31<013 CCKI;II[III/IX bubmorexa [JOK
. ’ https://m.edsoo.ru/8al441a4
Teopema O KBaJJpaTe KacaTeJIbHOU
S5 Teopents o npowsmeseIH OTperKoR coRymIIX BuGnorexa LIOK
p p A DE3KS yrmx, https://m.edsoo.ru/8al442da
Teopema O KBaJpaTe KacaTeJIbHOU
59 [IpuMeHeHne TeopeM B pELLICHUH bubnuorexa [JOK
T€OMETPUUECKHX 33/1a4 https://m.edsoo.ru/8a143f06
60 [IpumeHeHre TeOpeM B pelIeHUH bubnuorexa [IOK

TCOMCTPHUUCCKHUX 3aaa4d

https://m.edsoo.ru/8al443fc
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61

[IpumeHeHue TEOpeEM B pelIeHUH
reOMETPUUYECKHX 3a/1a4

bu6mmoreka [JOK
https://m.eds00.ru/8a144578

62

63

64

65

KonTponbhas pabota no teme
"IIpeoOpa3oBanue nogodus. Merpuueckue
COOTHOIIIEHHUS B OKPY>KHOCTH"

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHuH. MI3MepeHne reoMeTpuyeckux
BeJWYMH. TpeyronbHUKH

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL
3HaHui. [lapannensHbie U IepreHIUKYISIPHBIC
MpsIMbIC

[ToBTOpenue, o6o0IIeHNE, CUCTEMATH3ALMS
3HaHUU. OKPYKHOCTb U KPYT.
['eomeTpryeckue nocTpoeHus. Yrisl B
OKPYKHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/8al447a8

bu6mmoreka [JOK
https://m.edsoo.ru/8a148524

bubmuoreka [JOK
https://m.edso0.ru/8a148650

66

[ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS
3HaHui. BnucanHble U OIMcaHHbIE
OKPY>KHOCTH MHOTOYTOJIbHUKOB

67

68

Wrorosas koHTposibHasA paboTa

[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs
3HAHUM

bubmuorexa [JOK
https://m.edsoo.ru/8a148920

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA
no ajareope
» AnreGpa, 7 knacc/ Makapsrues FO.H., Munarok H.I'., HemikoB K.W. u npyrue, AkunonepHoe ooiiectBo «M3maTenbcTBo
«ITpocsemienue» 2023 r.

» AnreGpa, 8 kimacc/ MakapsiueB FO.H., Munntok H.I'., Hemmkos K.W. u apyrue, AkimonepHoe o0mectBo «M3aaTenbcTBO
«IIpocBemenune» 2023 r.

» Anredpa, 9 kmacce/ MakapsrueB FO.H., Mungrok H.I'., HemkoB K.W. u apyrue, AkuuonepHoe o0mectBo «M3aarenbeTBo
«IIpocBemenune» 2023 r.
METOIUYECKHUE MATEPHAJIBI J1JIS1 YUUTEJISA

[Toypounslie pazpaboTku 1o anredpe k yueonuky HO.H.Makapsruesa u np. - M. "lIpocBemienue”
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HUHTEPHET

bu6mmoreka LIOK https://m.edsoo.ru/7f415b90 https://m.edsoo.ru/7f417af8 https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/, https://oge.sdamgia.ru/, https://www.time4math.ru/

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JUISA YUHEHUKA

10 reoMeTpuu

* 'eometpus, 7-9 knaccel/ Atanacsun JI.C., Byryzos B.®., Kagomues C.b. u apyrue, AkimonepHoe oouiectBo «M3aarenbcTBo
«ITpocsenieHue»

METOANYECKHUE MATEPHAJIbBI JIJISA YUYUTEJIA

[Toypounsle pazpaboTku 1o reoMeTpuu K yueoHukam JI.C.AtaHacsH u zip.

I[IA®POBBIE OBPA3OBATEJILHBIE PECYPCHI U PECYPChI CETU HHTEPHET

bubmuoteka LIOK: https://m.edsoo.ru/7f415e2e https://m.edsoo.ru/7f417e18 https://m.edsoo.ru/7f41al2c
https://m.edsoo.ru/, https://oge.sdamgia.ru/,

https://www.time4math.ru/

https://www.time4math.ru/
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