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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma 1o Marematuke s 9 Kiacca pazpaboraHa Ha ocHOBe DenepaabHOrO
3akona P® «OO6 ob6pasoBanuu B Poccwuiickoii @enepanumn», denepanbHOr0 KOMIIOHEHTA
roCyIapCTBEHHOTO 00pa30BaTEeIBLHOIO CTaHIapTa OCHOBHOTO 00IIIero 00pa3oBaHus (C U3MCHEHHUSIMH
u jgononHeHusMu), OOpa3oBaTeNbHONW NPOTPAMMBI OCHOBHOTO OOIIEr0 M CpPEAHEro OOIIero
obpazoBanust MKOY «YatieikoBckast COILL»

N3yyenne maTreMaTHKH Ha CTYNIEHH OCHOBHOIO o00miero o0pa3oBaHHMsi HAINPABJIEHO Ha

AOCTHKEeHHE CJIeyIOIIMX LeJleii:

- OBJIaJICHUE CHCTEMOM MaTeMaTHYEeCKUX 3HAHUMN B YMGHI/II?I, H€O6XOILI/IMI)IX I IPUMCHCHHUS B
HpaKTquCKOﬁ ACATCIIBHOCTU, U3YUCHUS CMCIKHBIX JUCHUILIINH, ITPOAO0JIKCHUA 06pa3013aH1/1;1;

- HHTE/UIEKTYalbHOe pa3BUTHe, POpMHUpPOBaHHE KAUEeCTB JINYHOCTH, HEOOXOUMBIX YEJIOBEKY
JIIs HOJ'IHOIIGHHOI\/’I KHU3HU B COBPEMCHHOM 06HICCTB€Z SICHOCTh M TOYHOCTHL MBICJIH,
KPUTHUYHOCTb MBIIJICHUWA, UHTYULUSA, JIOTUYCCKOC MBIIIJICHUEC, DJICMCHTLL aJ'Il"Opl/ITMI/IHGCKOI\/'I
KYJIbTYpbI, IPOCTPAHCTBEHHBIX MPEACTABIEHUH, CIOCOOHOCTh K MPEOOJIECHUIO TPYTHOCTEH;

- (¢opmupoBanue mpeacTaBieHHil 00 UIEAX U METOAAX MATEMaTHKU KaK YHUBEPCAIbHOTO
sA3bIKa HAYKH U TCXHUKHU, CPECACTBA MOACIUPOBAHUA SIBJICHUM 1 MponeccCCoB,

- BOCIIUTAHUE KYJIbTYPBI JUIYHOCTH, OTHOIICHHUA K MATCMATHUKE KaK K HaCTU 06HI€‘I€HOB€‘I€CKOI>1
KYJIBTYPBI, IOHUMAaHNEC 3HAYUMOCTH MaTEMAaTUKHU JJI1 HAYYHO-TEXHUYCCKOT'O IMporpecca.

Heab0 u3ydyeHusi Kypca ajredpbl B 9 Kjacce SBISICTCS Pa3BUTHE BBIYUCIUTEIBHBIX U
(hopMaTbHO-OTIEPATHBHBIX ~ANT€OpPaMvYecKUX YMEHHH JI0 YPOBHS, TIIO3BOJISIONIETO YBEPEHHO
WCIIOJIb30BaTh MX TPU PEIICHUH 3a7ad MAaTeMaTHKH W CMEKHBIX TpeaMeToB ((u3uka, XUMUsi,
nHpopmaTruka), YCBOEHHE ammapara ypaBHEHHMH M HEpaBeHCTB KaK OCHOBHOTO CpEJCTBa
MaTeMaTHYeCKOro MOJICIMPOBAHUS TMPUKIAJAHBIX 3aJad, OCYIIECTBICHHE (DPYHKIMOHAIBHOMN
MOATOTOBKH HIKOJIBHUKOB.

Kypc xapakrepusyercsi MOBBIINIEHHEM TEOPETHUUYECKOTO YPOBHS OOYYEHHS, MOCTENIEHHBIM
YCUJIEHUEM POJIM TEOpEeTUYeCKHMX 0000ImeHniH M JAeAyKTUBHBIX 3akimtoueHuil. [lpuxmagHas
HampaBJIEHHOCTh Kypca OOECleuyuBaeTcsi CHCTEMaTHYEeCKHMM OOpalleHHMeM K IpUMepaM,
PacKpHIBAIOIIMM BO3MOXHOCTH IMPUMEHEHHMsS] MAaTeMaTUKHU, K H3YUYEHHUIO JIEHCTBUTEIBHOCTU U
PELICHUIO TPAKTUYECKHX 3a/1ay.

Henbio u3yveHusi Kypca reoMeTpuu B 9 KJjiacce sIBIISETCS CHCTEMaTHYECKOE H3ydeHUE
CBOMCTB TreoMeTpuyecKkux (Quryp Ha IJIOCKOCTH, (opMHUpOBaHHE MPOCTPAHCTBEHHBIX
MIPEJICTaBJICHUM, pPa3BUTHE JIOTUYECKOTO MBIIIJICHUS] U MOATOTOBKA ammapaTa, He0OXOAUMOIO s
W3YYEHHUS CMEXKHBIX JAUCUUIUIMH ((u3KKa, YepueHUe) U Kypca CTepeOMETpUU B CTapIIUX Kiaccax.
Kypc xapakrepusyercs palMOHAIbHBIM COYETAHHUEM JIOTUYECKOM CTPOTOCTH U TeOMETPHYECKOU
HarJIITHOCTU. YBEJIMYUBACTCS TEOpeTUUecKas 3HAUMMOCTh M3y4aeMOro MaTepuaia, paciuupsioTcs
BHYTPEHHHE JIOTUYECKHE CBSA3M Kypca, IMOBBIIIACTCS POJIb JAEAYKIHU, CTEleHb aOCTPaKTHOCTH
M3y4aeMoro MaTepuana. Ydaligecs OBJIaJeBalOT MpUEMaMU  aHAJIUTUKO-CHHTETUYECKOU
JeSITEeIbHOCTH TPH JI0Ka3aTeIbCTBE TEOPEM U pellieHuu 3a1ad. CucteMaTH4eckoe U3JI0KEHUE Kypca
MO3BOJISIET Hadyath paboTy mo (OPMUPOBAHMIO TMPEACTABICHUI y4yallMXCi O CTPOCHUU
MaTeMaTH4eCKOH TEOpuH, O00ecreyrBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHUS] [IKOJBHUKOB.
W3noxkeHne MaTepuanga XapaKTePU3yeTCs TMOCTOSHHBIM — OOpalieHHeM K  HarJsiIHOCTH,
WCIOJIb30BAHMEM PUCYHKOB U UYepTeXeil Ha BCeX dTamax OoOy4YeHHsS U Pa3BUTHS T€OMETPHUECKOI
MHTYUIIMU Ha ITOU ocHOBe. lleneHanpaBieHHoe oOpaleHre K MpuMepaM U3 MPAKTUKU Pa3BUBAET
YMEHHS YYalIUXCs BBIWICHSITh reoMeTpuueckue (akTbl, GopMbl M OTHOIICHHS B MpeaMeTax u
SIBJICHUSX  JCMCTBUTEIBHOCTH, HCIOJIb30BaTh  S3bIK TE€OMETPUM JUII UX  ONHCaHUS.

Mecrto npeamera B 0a3MCHOM y4eOHOM IVIaHe
Cornacno ®eznepanbHOMYy Oa3UCHOMY y4eOHOMY IUIaHy JUIsl 00IIe00pa3oBaTEIbHBIX
yupexnaenuii Poccuiickoit ®@enepauuu ans o0s3aTeNbHOTO W3Y4YeHHs MaTeMaTuKu B 9 Kiacce
orBoguTcst 170 yacoB U3 pacuera 5 4acoB B HEZIEIIO
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3. Obs3aTe/IbHBI MUHUMYM COJePKAHUSA

APUOMETUKA

Harypanbuble 4mcaa. JlecatuuHas cucrtema cuucieHusa. PuMmckas Hymepanus.
ApubmMerrnueckue NeUCTBUS HAJ HATYpaIbHBIMU unciamMu. CTeneHb ¢ HaTypalbHBIM TIOKA3aTeeM.

JenmumocTh HarypaibHbIX uncen. [lpusnaku aenumoctu Ha 2, 3, 5, 9, 10. Ilpocteie u
cocTaBHbIe yncia. Pa3no)keHne HaTypaibHOTO YKcila Ha MPOCThie MHOXKHUTENH. Hanbonbmuit o6t
JIeNUTeNb U HauMeHblIee obiiee KkpaTtHoe. [leneHne ¢ oCTaTKOM.

JApodu. OObikHOBeHHass JpoOb. OcHOBHOe cBOMCTBO JApoOu. CpaBHeHue JpoOeil.
Apudmernueckue AeicTBUS ¢ OOBIKHOBEHHBIMU Apo0sMu. HaxoxkaeHne yacT OT LeJIOT0 U 1eJIOT0
10 €T0 YacTH.

Hecstuunas npo6b. CpaBHEHHME JECATHYHBIX JpoOeil. Apudmernueckue IeHCTBUS C
necATUIHBIMU Jpo0simu. [lpencraBnenue aecATUYHOW ApoOW B BHUAEC OOBIKHOBEHHOW NIpoOU H
OOBIKHOBEHHO! B BHJE JECITUYHOMN.

PanuonanbHble yuciaa. [{enpie urcna: mogoXUTeIbHbIE, OTPUIIATENIbHBIC U HYJIb. MOIyb
(abcomoTHas BenuunHAa) yncia. CpaBHEHHE PAIMOHAIBHBIX Yncel. ApudMeTHYecKue NEHCTBHS C
pannoHanbHeIMM ynciaaMu. CTENeHb ¢ HEeIbIM MOKA3aTEeIeM.

UucnoBble BBIpOKCHHS, TOPSAIOK JCHCTBUH B HHUX, HCIOJIB30BAaHUE CKOOOK. 3aKOHBI
apu(METHUECKUX JCUCTBUH: TEPEMECTUTEIbHBIN, COYETATSIIbHBIN, PACTIPEICITUTEIIbHBIN.

HeiictBuTenbHBbIE Yncaa. KBagpaTHbiii KopeHb U3 uncia. Kopens Tpetbeil crenenu. [lonamue
0 Kopue n-oii cmenenu u3 uyucia'. HaxosxaeHue NpUOIMKEHHOTO 3HAYEHHS KOPHSA C HOMOIIBIO
KaJIbKYJIATOPA. 3alKich KOPHEH ¢ MOMOIUIBIO CTETICHH C JPOOHBIM MOKa3aTeJIeM.

[TonsiTre 06 nppanmoHansHOM YKclie. MppanroHanbHOCTh yncna. JlecaTnyHbie MpuoInKeHUs
HMpPPALMOHAJIBHBIX YUCE.

JleiicTBUTENbHBIE YKCTIa KaK OECKOHEUHBIE JeCATUUHbIE Ipoou. CpaBHEHHE AEHCTBUTEIBHBIX
quCelN, apupmemuyeckue 0etucmsus Had HUMU.

Otanbl pa3BUTHS NPEICTABICHUS O YUCIIE.

TexcTroBble 3a1aun. Penienue TeKCTOBBIX 3a/1a4 apU(PMETHUECKUM CIIOCOOOM.

N3mepenusi, npudM:KeHUusi, OUeHKU. EMuHUIBI M3MepeHus IIMHBL, IUIOMAAu, oObeMa,
Macchl, BpEMEHH, CKOPOCTH. Pazmepbl 00bEKTOB OKPYKAIOIIEro MUpa (OT 3JIEMEHTAPHBIX YaCTHIL JIO
Bcenennoii), AMUTENBHOCTD MPOLIECCOB B OKPYXKAIOIIEM MUPE.

[IpencraBieHue 3aBUCUMOCTH MEXK/1y BETMYMHAMHU B BHJIe (OPMYII.

[IpouenTsl. HaxoxieHne npoienTa oT BEIUYUHbI, BEIUYHHBI IO €€ MPOLEHTY.

OTtHolieHne, BbIpaKE€HUE OTHOUIEHUs B mnpoueHTax. [lpomopuusa. IlponopruonanbHas u
00paTHO MPONOPIIMOHATIbHAS 3aBUCUMOCTH.

Oxkpyrnenue uucen. [Ipukuaka u olieHKa pe3ylnbTaTOB BHIYMCICHHI. Bblfienenrne MHOXKUTENS
— CTEINEHU JIECATHU B 3aMUCH YKCTIA.

AJITEBPA

Aaredpanyeckne BbIpaxeHusi. ByKkBeHHbIE BbIpaX€HUS (BBIpKEHHUS C TEPEMEHHBIMHU).
UucnoBoe 3HaueHHE OYKBEHHOTO BBIpaKeHHUA. [lomycTHMbIE 3HaYEHUS TIEPEMEHHBIX, BXOISAIIUX B
anreOpanveckre BbeIpakeHHs. [loacTaHOBKAa BBIpRKEHHM BMECTO TMEPEMEHHBIX. PaBeHCTBO
OYKBEHHBIX BbhIpaskeHUH. Tk IeCTBO, TOKA3aTENbCTBO TOXAECTB. [IpeoOpa3oBaHus BEIpaKEHUIA.

CBoiicTBa crTeneHed ¢ UelabIM MoKa3ateneM. MuorowieHbl. CloKeHHe, BbIYUTAHUE,

KypcuBom B TeKcTe BBIIETICH MaTepHall, KOTOPBIH MOUIEKUT H3yIE€HHUIO, HO He BKJIIOUaeTcs B TpeOoBaHMs K yPOBHIO OAT OTOBKH
BBIITyCKHUKOB.



YMHOKEHUE MHOTIOWICHOB. DOpPMYIIbl COKpPALIEHHOTO YMHOKEHHUS: KBaJpaT CyYMMBbl M KBaipaT
pas3HOCTH, KVO cymmbl u KyO pasnocmu. GopMyna pasHOCTH KBAJPATOB, ¢hopmyna cymmsl KyOos u
pasHocmu Ky608. Pa3noxeHrne MHOTOWIEHA HAa MHOXHTENH. KBanpaTHbI TpexwieH. BwideneHue
noiHo20 Keaopama 6 keaodpamnom mpexunene. Teopema Buera. Pa3noxeHue KBaapaTHOIO
TpexXujeHa Ha JMHEHHbIE MHOXKUTEIU. MHOTOWIeHb! ¢ 0JHON nepeMeHHoNW. CTeneHb MHOTOWIEHA.
Kopenp MHOrOUNIEHA.

Anrebpandeckas apo0b. Cokparienue apodeit. JlelicTBUS ¢ areOpanvdecKuMu IpoOsMHU.

PannonanbHble BbIpakeHUS W UX IpeoOpa3oBaHus. CBOMCTBAa KBAaJIPAaTHBIX KOPHEM MU HX
[IPUMEHEHHUE B BHIYUCICHUSIX.

YpaBHeHUsT M HepaBeHCTBA. YpaBHEHUE C OJHOM mnepeMeHHOW. KopeHb ypaBHeHus.
Jluneiinoe ypaBHeHue. KBanmpatHoe ypaBHeHue: (opMmyla KOpHEH KBaJIpaTHOTO YpaBHEHUS.
Pemrenne panmoHanbHbIX ypaBHEHUN. [IpuMepsl pelieHns] ypaBHEHUN BBICIIMX CTEIEHEH; METObI
3aMEHbI IEPEMEHHOMN, Pa3JI0KEHNS HA MHOKHUTEIH.

VYpaBHeHHE ¢ ABYMs [IEPEMEHHBIMU; PELICHUE YPaBHEHUS C ABYMs NepeMeHHbIMU. Cuctema
ypaBHEHHUH; perieHue cucrteMbl. CucreMa JBYX JUHEHHBIX ypaBHEHUH C JIByMsI NE€PEMEHHBIMU;
pelleHre TMOACTaHOBKOM U aireOpamvyeckuM CIIOKEHMEM. YpaBHEHHE C HECKOJbKUMU
nepeMeHHbIMH. [Ipumepsl pernieHust HeMUHEHHbBIX cucTeM. [lpumepsl pewienus ypasHeHuil 6 yeavlx
yucnax.

HepageHcTBO ¢ 0HOM epeMeHHOM. Penienne HepaBeHCTBA. JIMHEHBIE HEPABEHCTBA C OJHOU
NepeMeHHON M ux cucrteMbl. KBaapaTHble HepaBeHCTBA. [Ipumepwl peuieHus OpOOHO-TUHEHbIX
HepaseHcms.

UucnoBble HEPAaBEHCTBA M UX CBOMCTBA. /Jlokazamenvbcmeo uuciogvlx U aneebpauyecKux
HepaseHcms.

Ilepexonq ot cioBecHOW  (POPMYTUPOBKM COOTHOIICHHUH MEKIYy BEIMYMHAMH K
anreOpanvecKoi.

Pemrenne TeKCTOBBIX 3a71a4 aNTreOpandecKuM CIIOCOOOM.

YucsoBble mnocjenoBareJbHocTH. [loHsATHE TOCIemoBaTebHOCTH. ApudMeTnueckas u
reomeTpuueckas mnporpeccur. dopmysnsl o0mero wieHa apuOMETHUYECKOW W TeOMETPHYECKOM
MPOTPECCUI, CYMMBI IEPBBIX HECKOJIBKHUX YJICHOB apU(PMETHIECKON U T€OMETPHUIECKOMN MTPOTPECCHIA.

CnoxHbI€ MPOLICHTBHI.

Yucaosble ¢yHkuuu. llonstue dyaknuu. Ob6nacte onpenenenus (yHKuA. CrocoObl
3amanust QyHkouu. ['paduk (yHkmuum, Bo3pacTanue M yObiBaHWe (yHKIHMHM, HauOoOJbIIee U
HauMeHbIllee 3HaYeHUs (QYHKUWU, HYIH (QYHKIUU, MPOMEKYTKH 3HAKOMOCTOSIHCTBA. YUTeHHE
rpaguKoB GyHKIIHIA.

OyYHKIMH, ONHUCHIBAIOIINE NPSIMYI0 W OOpaTHYIO NPONOPHIUOHANBHYIO 3aBUCHMOCTH, HX
rpaduku. Jluneitnas Qynkuus, ee rpaduk, reomerpudeckuii cmbica kodhduurentos. I'unepOona.
KBanparuunas ¢ynkuus, ee rpadpuk, napadona. KoopanHarel BepinHsl mapadoibl, 0Cb CHMMETPUH.
Cmenennvle @yHKyuu ¢ Hamypaiouvim noxkazamenem, ux epaguxu. I'paduku QyHKIUN: KOpEeHb
KBaJIpaTHBIN, KOpEHb KyOWueckui, Monayib. Mcmonb3oBanue rpadukoB (yHKIMHA A peLICHHS
YpaBHEHUH U CUCTEM.

[Ipumepsl rpaduvecknx 3aBUCUMOCTEH, OTpa)karolIMX peajbHble MPOLECCHl: KoJebaHue,
MoKa3aTeJabHbIN POCT. HYucnosvie (hyHxkyuu, onucvlgarowjue 3mu npoyeccyi.

IlapannenvHulil nepenoc epaghurxos 60016 ocell KOOPOUHAM U CUMMEMPUS OMHOCUMENbHO OCell.

Koopaunarel. M300paxeHne yncen oukaMu KOOpIAMHATHOM NpssMoi. ['eomeTprueckuii cMbICI
Moy yncia. YucnoBble MPOMEXKYTKU: UHTEPBAN, OTPE3OK, JIyd. Popmyna paccmosHus MexHcoy
MOYKAMU KOOPOUHAMHOU NPAMOU.

JlexapToBbI KOOPAMHATHI HA INIOCKOCTH; KOOPAUHATHI TOUKU. KOOpanHaThI cepeinHbI OTpe3Ka.
dopmyna paccTOSTHUS MEXAYy JABYMS TOYKAaMH IUIOCKOCTH. YpaBHEHHE NPSIMOM, YIIIOBON
KOA(QQUIMEHT MPsIMOH, YCIOBHE NapallIeIbHOCTH MPSMBIX. YpaBHEHHE OKPYXHOCTH C LIEHTPOM B
Hayvaje KOOPAUHAT U 8 000U 3a0aHHOU moUKe.

I'paduueckas MHTEpHIpETALUs YPABHEHUH C IByMs IIEPEMEHHBIMHU U UX CUCTEM, HEPABEHCTB C
JBYMsI IEPEMEHHBIMU U UX CUCTEM.



I'EOMETPUA

HavajbHble IOHATHS U TeOpeMbl TeOMeTPHH

Bo3HUKHOBEHNE F€OMETPUN U3 NTPAKTUKH.

I'eomerpuueckue Gurypsl u Tena. PaBeHCTBO B TeOMETPHH.

Touka, npsAMas 1 INIOCKOCTb.

[loHsITHE O TEOMETPUYECKOM MECTE TOUEK.

Paccrosinue. Otpesok, ayd. Jlomanast.

VYron. Ipsamoit yros. Octpble U Tynble yribl. BepTukanbHuble U cMexHble yriibl. buccekrpuca
yIJla U €€ CBOMCTBA.

[TapannensHble U nepecekaronuecss npsaMble. [lepneHIuKyIIpHOCT MpsMBIX. TeopeMbl O
MapajuIeIbHOCTH U MEePHEHANKYISIPHOCTH NpsAMBIX. CBOICTBO CEpeMHHOrO MEPIEeHIUKYIspa K
oTpe3Ky. [leprieHuKymnsap 1 HaKJIOHHAs K IPSAMOM.

MHOrOyroJapHUKH.

OKpYXHOCTb U KPYT.

Harnsanuele npencraBieHrs O NPOCTPAHCTBEHHBIX TeNlax: KyOe, mapajienenurnene, npusme,
nupamuze, mape, chepe, konyce, nuinsape. [Ipumepsl ceuennii. [Ipumepsl pazBepTok.

TpeyroabHuk. [IpsiMoyroyibHbIe, OCTPOYTOJIbHBIE U TYNOYTOJIbHBIE TPEYTOJIbHUKHU. BricoTa,
MeraHa, OUCCEKTpuca, CpelHss JUHUS TpeyrojbHHKa. PaBHOOeApeHHBIE U PAaBHOCTOPOHHHUE
TPEYroJbHUKU; CBOMCTBA U MPU3HAKU PABHOOEAPEHHOIO TPEYT OJIbHUKA.

[Ipu3naku paBeHcTBa TpeyroibHUKOB. HepaBenctBo TpeyronbHuka. Cymma  yrios
TpeyrojpHuKa. BHemHue yriabsl TpeyrojibHUKa. 3aBUCUMOCTh MEXIy BEIMYMHAM CTOPOH MU YIJIOB
TpPEeYroJbHUKA.

Teopema ®aneca. [logoOue TpeyroiapbHUKOB; KodhdumueHT momodus. [IpuszHaku momoOus
TPEYrOJIbHUKOB.

Teopema [Tudaropa. [IpuzHaku paBeHCTBA MPSIMOYTOJIBHBIX TPEYTOJbHUKOB. CHHYC, KOCHHYC,
TAHT€HC, KOTAHT€HC OCTPOrO YIJIa NPSIMOYTOJBHOIO TpeyrojbHuKa W yriaoB oT 0° mo 180°;
IPUBEACHUE K OCTPOMYy yriy. PemieHne npsAMOYrOJIBHBIX TpPEyroJIbHHKOB. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECCTBO. DOPMYIIBI, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC
OJIHOTO M TOTIO K€ yria. TeopeMa KOCHHYCOB M T€OpEMa CUHYCOB; IIPUMEPBI UX NPUMEHEHUS UL
BBIYMCIICHUS DJIEMEHTOB TPEYTOJIbHUKA.

3aMeuaTeNIbHbIE TOUKH TPEYrOJbHUKA: TOUKU MEPECEYCHUs CEPEIUHHBIX NEPIICHIUKYISAPOB,
ouccekTpuc, meauad. Okpyocnocms Jiinepa.

YeroipexyroabHuk. [lapamienorpamm, ero cBoiicta v npusHaku. [IpssMmoyronbHUK, KBajIpar,
poMO, X CBOMCTBA M MpU3HAKH. Tparenus, CpeaHss JIMHUS Tpalelni; paBHOOSAPEHHAs Tparielys.

MHOroyroJibHuKH. Brinykiisie MHOT'OYT OJIbHUKU. Cymma  yrios BBIITYKJIOTO
MHOI'OYTOJIbHHKA. BrincaHHbIe U ONMCAHHBIE MHOTOYTOJIbHUKH. [[paBUiIbHBIE MHOTOYTOJIbHUKH.

OxkpyxnHoctb u kpyr. llentp, pammyc, auamerp. Jyra, xopma. CekTop, CErMeHT.
LleHTpanbHBIi, BOUCAHHBIN YroJI; BeIMYMHA BIIMCAHHOTO yriia. B3auMHoe pacnoioxkeHue npsiMon u
OKPY)KHOCTH, 08yX oOkpydcHocmeu. KacarenbHass W CeKymas K OKPYKHOCTH; pPaBEHCTBO
KacaTeJbHbIX, IPOBEICHHBIX W3 OJHOW TOYKU. Mempuueckue COOMHOUIEHUS 6 OKDYIHCHOCMIU:
CBOUCMBA CEKYUUX, KACAMENbHBIX, XOPO.

OKpyXHOCTb, BIIUCAHHASI B TPEYTOJbHUK, U OKPY>KHOCTb, OMKUCAHHASI OKOJIO TPEYrOJIbHUKA.
Bnucannvie u onucannvle yemvipexy2onbruxuy. BiucaHHbIE U ONIMCAHHBIE OKPYKHOCTH IIPABUIIBHOTO
MHOT'OYT OJIbHUKA.

HN3mepenue reoMerpuvecKuX BeJWYMH. JlnuHa otpe3ka. [[nuHa nomaHOM, NEepUMETp
MHOT'OYT OJIbHUKA.

Paccrosinne ot TOukm 10 mpsMoil. PaccrosiHMe Mexay napauielIbHbIMU NpsAMbIMHU. J[iirHA
OKPYKHOCTH, YUCJIO T; JUIMHA Ayrd. BennunHa yria. ['pagycHas Mepa yria, COOTBETCTBUE MEXKIY
BEJIMYMHOM yIJIa U JUIMHOU AYT'H OKPYKHOCTH.

[TonsiTre o momaay miockux ¢uryp. PaBHOCOCTaBlIeHHBIE U paBHOBENUKHE (DUTYPHI.



[Tnomane mnpsimoyronpHuKa. [lnomans mnapamuienorpamMma, TpPEyrojbHHKAa W Tpameluu
(ocHOBHBIE (popMyIbl). DOPMYIBI, BRIpAXKAIOIIME TUIONIAL TPEYTOJbHUKA: Yepe3 JIBE CTOPOHBI U
YTOJI MKy HUMHU, Yepe3 nepumemp u paouyc 6MUCaHHo okpysicHocmu, popmyaa I epona. [lnowaow
yemuvipexy201bHUKA.

[Tnomans kpyra u WIOMa s CEKTOpa.

CBsi3b M@Ky ILIOMIAISIMH TIOJOOHBIX QUTYP.

O6beM Tenma. DopmyItbl 00beMa IPSIMOYTOJILHOTO MapalIesienuneaa, Kyoa, mapa, IIHHIPA 1
KOHYyca.

BekTopbl

Bexkrop. nuna (Moayns) Bekrtopa. Koopnunartel Bektopa. PaBencTtBo BekTopoB. Onepanuu
Ha/I BEKTOpaMHU: YMHOKEHHE Ha YHCIIO, CIIOKEHHE, Pa3JIo’KEHHE, CKATSIPHOE MPOU3BEICHUE. YTOI
MEX Ty BEKTOPAMH.

I'eomeTpuyeckune npeodpazoBanus

Ilpumepor Osudicenuti gueyp. Cummempusi gueyp. Ocesas cummempusi u NapaiielbHblll
nepenoc. Ilosopom u yenmpanvnas cummempus. Ilonamue o comomemuu. Ilooobue guzyp.

IMocTpoeHusi ¢ MOMOIIBIO MUPKYJIA U JTHHEHKH

OcHognble 3a0a4u Ha nocmpoenue: 0elleHue ompe3Ka nonoiam, NOCMmpoerue mpey20abHUKA No
mpem CMmopoHaM, NOCMpPOeHUue NEPReHOUKVIAPA K NPAMOL, NOCmpoeHue OUCCeKMPUcyl, OeleHue
ompe3Ka Ha N pasHvlx Yacmel.

IIpasunvnvie MHO202paAHHUKUL.

SJIEMEHTBI JIOT'HKHU, KOMBUHATOPUKU,
CTATUCTUKHU U TEOPUU BEPOSITHOCTEM
JoxkazatenbcTBo. OrmpeneneHusi, 0Ka3aTeNbCTBa, AKCHOMBI M TEOPEMBI; CIIEICTBHUSL
Heobxooumvle u docmamounvie ycrosus. Konrpnpumep. JlokazateabcTBo OT mpoTUBHOTO. [Ipsimas
1 00paTHast TEOPEMBI.
Ionsamue 06 akcuomamuke u akCUOMAMUYECKOM NOCmMpoeHuu 2eomempu. Ilameiti nocmyaram
Dexnuoa u e2o ucmopus.
MHo:kecTBa M KOMOMHATOpUKA. Muooicecmeo. Dnemenm MHONCECMBA, NOOMHONCECEO.
Obveounenue u nepeceuerue muodcecms. uazpammol Jiinepa.
[Ipumeps! periennss KOMOMHATOPHBIX 3a/1a4: epedop BapUaHTOB, MPABUIIO YMHOXKEHUS.
CraTucTuyeckue naHHble. [IpencraBieHre naHHBIX B BUJAE TaONHUILl, JUarpamm, rpapukos.
Cpennue pe3yiabTaToB u3mepeHuil. [loHsTHE 0 CTaTHCTUYECKOM BBIBOJIE HA OCHOBE BBHIOODKHU.
[TonsaTHe 1 IpUMEPHI CITYyIANHBIX COOBITHH.
BepositHocTb. YacTtoTa cOOBITHS, BEpOSITHOCTh. PaBHOBO3MOXKHBIE COOBITHSI M IMOJACYET UX
BeposTHOCTH. [IpencTaBieHme 0 reoMeTpuYecKoi BEPOSITHOCTH.

Tpe6oBanusi K yPOBHIO NOATOTOBKH

B pezynsmame usyuenun mamemamuxu y4enuK 00nx4ceH
3HATH/MIOHUMATD

- CYIIECTBO MOHSTHS MaTEMATHUECKOTO JOKA3aTeNbCTBA; IPUMEPHI I0KA3aTeNbCTB;

- CyIIEcTBO NMOHATHS aNTOPUTMA; MPUMEPHI AITOPHTMOB;

- KaK HCHOJB3YIOTCS MaTeMaTHdyeckue (GOpMyIbl, YPaBHEHHS M HEPABEHCTBA; MPUMEPHI HX
NpUMEHEHHs ISl PelIeHHs MATEMAaTHIECKUX U MPAKTUUECKUX 3a71ad;

- KaK MaTeMaTHuecKd OmpejeieHHble (YHKIUM MOTYT ONHCBHIBATH PEAbHbIE 3aBUCHMOCTH;
IPUBOJUTE MIPUMEPh] TAKOTO OMUCAHMS;

- Kak NoTpeGHOCTH NPAKTUKHU IIPHBETH MaTEMAaTUUECKYIO HAYKY K HEOOX0MMOCTH PACIIUPEHHUs
MOHSATHS YHCIIa,




BEPOSITHOCTHBIM XapaKTep MHOTHMX 3aKOHOMEPHOCTEM OKpYXalollero Mupa; MpUMepbl
CTaTUCTUYECKUX 3aKOHOMEPHOCTEHN U BBIBOJIOB;

KakuM 00pa3oM T'eoOMETpHUsi BO3HUKIA M3 MPAKTHUECKUX 3a/a4 3eMJIEMEpHs; IMPHUMEPHI
TreOMETPUIECKUX OOBEKTOB U YTBEPKICHUH O HUX, BXKHBIX JJIS IIPAKTHKH;

CMBICII HJCaM3alluM, I[I03BOJIIOUIEH pelaTh 3aJadd  peaJlbHOM  JEeWCTBUTEIBHOCTU
MaTeMaTU4YEeCKUMH METO/IaMU, IPUMEpPbI OLIMOO0K, BOZHUKAIOIIUX MPU UI€aTU3aLUH;

APUDOMETHUKA
yMeTh
BBIIIOJIHATE YCTHO apI/I(i)MCTI/I‘-IGCKI/Ie I[Gf/'ICTBI/ISII CJIOKCHHEC U BBIYMTAHUEC ABY3HAYHBIX YUCCII U
ACCATUYHBIX [[pO6CfI C ABYMA 3HAaKaMM, YMHOXCHUC OAHO3HAYHBIX YHCCII, apI/I(i)MCTI/I‘-IGCKI/Ie
orcpanuu C OOBIKHOBEHHBIMHU I[pO6$IMI/I C OJHO3HAYHBIM 3HAMCHATCJIEM U YHUCIUTCIICM,
MEePEXO/IUTh OT OJHOM (POPMBI 3alMCH YHCEN K APYroi, MpeAcTaBiIsTh AECATUUHYIO ApOOb B
BHUJI€ OOBIKHOBEHHOM W B MpPOCTEHIINMX CiIy4asX OOBIKHOBEHHYIO B BHUJE ACCATUYHOM,
MPOLIEHTHl — B BUJE JIpOOH U JpoOb — B BHJIE MPOIIEHTOB; 3aMKUChIBaTh OOJIBLINE U Majble
YHClIa C UCIIOIH30BAHUEM IIEJIBIX CTEIIEHEH JIeCATKY;
BBIIIOJIHATH apI/I(l)MCTI/I'-IeCKI/Ie I[CﬁCTBHSI C panuoOHaJIbHBIMU  YHCJIaMU, CpaBHUBATb
pallioOHaJIbHBIC H JICfICTBHT@J'IBHI)IG qucia, HaXOIWTb B HECCIIOXHBIX CHIydasaX 3HAYCHHA
CTEIIEHEN C ICJIBIMU ITOKA3aTCIIsIMU 1 KOpHeﬁ; HaXOIUTh 3HAYCHUSA YHUCIIOBBIX Bblpa)KeHHﬁ;
OKPYIJIATH LCIIBIC YKUCTIa U ACCATUYHBIC }IpO6I/I, HaXO0IUTh HpI/I6J'H/DKeHI/I${ qucCeJI C HEAOCTATKOM
nc I/I36I)ITKOM, BBITIOJIHATDE OLICHKY YHCJIOBBIX BI)Ipa)KeHI/II\/’I;
IMOJIb30BaTbCA OCHOBHBIMU €AMHUIIAMH JJIMHEI, MAaCChbl, BDEMCHH, CKOPOCTH, IIJIOIIA/Iu, O6’BeMa;
BBIpaXkaTh O0JIee KPYITHBIE eAMHUIIBI uepe3 0oJiee MeIKrue U Hao0opoT;
pematb TEKCTOBBIE 3ajaud, BKJIOYas 3a/Jayd, CBS3aHHbIE C OTHOLIEHMEM M C
MPOMOPLIMOHAIBHOCTHIO BEIMYUH, IPOOSMU U MIPOLIEHTaMU;
HCIOJIb30BATH NPHOOpeTeHHbIe 3HAHUSI U YMEHHSl B NPAKTHYECKOH AesiTeJIbHOCTH M
NOBCEIHEBHOM KU3HM JUIS:
pELIeHNs HECJOKHBIX MPAKTUYECKUX PACUETHBIX 33/1a4, B TOM YHCJIE C UCIOJIb30BAHUEM NPU
HEO0OXO0IMMOCTH CIIPABOYHBIX MATEPHANIOB, KAIbKYJISTOPA, KOMIIBIOTEPA;
YCTHOM MPUKHUJIKHU U OLICHKU Pe3yJIbTaTa BBIYUCICHUI; MPOBEPKHU PE3yabTaTa BHIYUCICHUS C
WCII0JIb30BAaHUEM PA3IUYHBIX MPHUEMOB;
WHTEpIpEeTallii PEe3yabTaTOB pEIIeHUs 3aJad C Y4eTOM OrPaHUYCHHH, CBA3aHHBIX C
peaIbHBIMU CBOMCTBAMHU PACCMATPUBAEMBIX MPOIIECCOB U SIBJICHMUIA;

AJI'EBPA
yMeThb
COCTaBJIATh OYKBEHHbIE BBIPQKEHUS U (OPMYINBI 0 YCIOBUSAM 33/ad; OCYILECTBIISATH B
BBIPQXKEHUAX U (OpMyJax YHUCIOBBIE TIOJACTAHOBKM U BBINOJHATH COOTBETCTBYIOILHE
BBIUMCIIEHUS, OCYLIECTBIIATh IMOACTAHOBKY OJHOTO BBIPAXKEHUS B JPYroe; BbIpaxaTb U3
(bopMyIn 0IHY IEPEMEHHYIO Yepe3 OCTaJIbHBIE;
BBITOJIHATh OCHOBHBIE JCUCTBUS CO CTENEHSMHU C LIEIbIMH OKa3aTeNIIMU, C MHOIOWIEHAMHU U
C anreOpanvyeckKuMu JpoOsIMM; BBIMOJHATH Pa3I0KEHHE MHOTOUWIEHOB HAa MHOXKUTEIH;
BBITOJIHATE TOXKJIECTBEHHBIE IPe0OPa30BaHuUs pallMOHAIBLHBIX BEIPAXKECHUH;
IIPUMEHATh CBOMCTBAa apu(METHUYECKUX KBaJPAaTHBIX KOPHEH Ul BBIYUCIEHHUS 3HAYEHUH U
peoOpa3oBaHUi YHCIIOBBIX BHIPAKECHUH, COIEpKAIIUX KBaJpaTHbIE KOPHH;
pelaTh JMHEWHbIe, KBaApaTHbIE YPAaBHEHUS U PAllMOHAIbHbBIC YPaBHEHHUS, CBOSIINECS K HUM,
CHUCTEMBI JABYX JIMHEHHBIX YPABHEHUM U HECIIOKHbBIE HEJIMHENHBIE CUCTEMBI;
pelaTh TMHEWHbIE U KBAApAaTHbIE HEPABEHCTBA C OJJHOM NIEPEMEHHOMN U UX CUCTEMBI;
pemaTh TEKCTOBBbIE 3aJaud alreOpandeckuM METOJIOM, HHTEPIPETHPOBATH MOJTYYEHHBIN
pe3yibTaT, MPOBOAUTH OTOOP peleHUH, UCX0ad U3 (GOPMYTUPOBKH 33/1a4H;
n300pakaTh YMCIIa TOYKAMH Ha KOOPJMHATHON MPSMO;



OTIpEeNeNATh KOOPAWHATHI TOUKH IIJIOCKOCTH, CTPOUTH TOYKU C 33JaHHBIMH KOOPAWHATAMU;
n300pakaTh MHOKECTBO PELICHUH JIMHEHHOTO HEPABEHCTBA;

pacrio3HaBaTh apU(PMETHYECKHEe W TEOMETPHUYECKHE TMPOTPECCHH; peliaTh 3aJadd ¢
npUMeHeHHeM (OPMYIIbI OOIEro WwieHa U CyMMbI HECKOJIBKUX TEPBBIX YICHOB;

HAXOJUTh 3Ha4eHUs1 (PYHKINH, 3aJJaHHOU (POPMYIIOH, TabmuIeid, rpadukoM 1o ee apryMeHTy;
HAXOJIUTh 3HAUYEHHUE apryMEHTa M0 3HaYeHUI0 (DYHKINH, 3alaHHON rpauKOM MK TaOIIUIEH;
OTIpENIeNATh CBOMCTBA (DYHKIIUH IO ee rpaduKy; IPUMEHSITh T'paduecKue MpeCTaBICHUs MPpU
pelIeHN: ypaBHEHHM, CCTEM, HEPaBEHCTB;

OTIHMCBHIBATH CBOMCTBA M3YUYEHHBIX (DYHKIIHIA, CTPOUTH UX TPAPHKH;

HCNOJIb30BATh NMPHOOpPETEHHbIE 3HAHUS M YMEeHUsS B NMPAKTHYECKOH eSTeJbHOCTH W
MOBCEHEBHOM KM3HH IS

BBITIOJTHEHUSI PAcYeTOB MO (opMysiaM, COCTaBJIECHHUS (OPMYI, BBIPAKAIONINX 3aBUCUMOCTH
MEX]ly pealIbHbIMH BEIMYMHAMH; HAXOKJICHUS HY’)KHOU ()OPMYIIBI B CIIPAaBOYHBIX MaTepHasax;
MOJICTTUPOBAHUS TMPAKTUYECKUX CHUTYallMd M WCCIEIOBAaHUHM TIOCTPOCHHBIX MOJIENEH ¢
UCTIOJIb30BAHUEM alIapaTa ajreopsl;

OTIMCaHMSI 3aBUCHMOCTEN MEX Ty (PU3HMUECKIMH BEIMYMHAMHU COOTBETCTBYIOIUMH (hOPMYITaMu
MIPH UCCIICIOBAHUH HECIIOKHBIX MTPAKTUYECKUX CUTYAIUH;

WHTEepIpETAHH TPadUKOB PEaTbHBIX 3aBHCUMOCTEH MEXKTy BETHIMHAMU;

IFEOMETPUS

yMeTh
M0JIb30BaThCS SA3BIKOM T'€OMETPUH JJISl OTIMCAHUS IPEIMETOB OKPYXKAIOIIET0 MUPA;
pacrno3HaBaTh F€OMETPUUECKUE PUTYPHI, pa3InyaTh UX B3aMHOE PACIIOJIOKEHUE;
n3o0paxaTb TreoMeTpuueckue (Urypbl; BBIIOJIHATH YEPTEXKHU IO YCIOBHIO 3a/ay;
OCYIIECTBJISATH NMPeoOpa3oBaHus GUTyp;
pacmo3HaBaThb Ha 4epTeXkKax, MOJENAX M B OKpYXKamolled 0OCTaHOBKE OCHOBHBIE
MIPOCTPAHCTBEHHBIE TeJa, U300paXKaTh UX;
B MIPOCTEHIINX CIIy4asiX CTPOUTh CEYEHUSI U Pa3BEPTKHU MPOCTPAHCTBEHHBIX TE;
MIPOBOJUTH OTIEPALIUU HAJl BEKTOPAMHU, BEIUNCIIATH JJIMHY U KOOPAWHATHI BEKTOPA, YTOI MEXIY
BEKTOpaMH;
BBIYHCIISATh 3HAYCHHS] T€OMETPUUECKUX BEIMYUH (JUIHH, YIJIOB, IUIOIAAeH, 00bEMOB), B TOM
gucne: s yrioB oT 0 o 180° onpenenars 3Ha4eHHS TPUTOHOMETPUUYECKUX (PYHKIIUN IO
3aJlaHHBIM 3HAYEHUSAM VIJIOB; HAXOJIUTh 3HAYEHUS TPUTOHOMETPUYECKUX (DYHKUUN IO
3HAYEHUIO OJHOW M3 HUX, HAXOIUTh CTOPOHBI, YIJIbl M IUIOIIAJU TPEYroJbHUKOB, JIMHbI
JIOMaHbIX, IyI OKPY)KHOCTH, IUIOIIAJeHd OCHOBHBIX TeOoMeTpuueckux ¢uryp u ¢uryp,
COCTaBIICHHBIX U3 HUX;
pelaTth reoMeTpUUecKre 3aJadd, ONUpasicCh Ha W3YyUYeHHBbIE CBOMCTBA (UTYp M OTHOILCHUUN
MEXAy HHUMH, TPUMEHSS  JONOJHUTENIbHbIE  TOCTPOCHHMS,  anreOpanueckuili U
TPUTOHOMETPUUECKUHN anmnapar, uJieu CUMMETPUH;
MPOBOJUTH JI0OKa3aTeldbHbIE PACCY)KICHHUS NpPU PEIICHUH 3a]a4, HCIOJIb3Ys H3BECTHHIE
TEOpeMbI, 0OHAPYKUBasi BOZMOKHOCTH ISl X HCIIOIb30BAHMUS;
peuaTh NpocTenlne IIaHUMETPUUECKHE 3aJa4l B IPOCTPAHCTBE;
HCNO0JIb30BATh NMPUOOPETEHHbIE 3HAHMS W YMEHHSI B NPAKTHYECKOH esiTeJJbHOCTH W
NOBCEIHEBHOM KM3HU IS
OTMCAHUs PEAbHBIX CUTYAllUld Ha A3BbIKE TEOMETPHUU;
pacdeToB, BKIIOYAIOIIUX MPOCTEUIITNE TPUTOHOMETpHUECKUEe (HhOPMYIIBI;
pelIeHusi FTEOMETPUUYECKUX 3a]1a4 C UCIOJIb30BaHUEM TPUTOHOMETPUU
pelleHuss MpakTUYECKUX 3a7ad, CBS3aHHBIX C HaXOXJACHHUEM TE€OMETPUYECKUX BEIMYUH
(MconB3ys MPU HEOOXOAUMOCTH CIPABOYHUKH U TEXHUUYECKHE CPEACTBA);
MOCTPOCHU  TEOMETPUYECKMMH  HMHCTpPYMEHTamMH  (JIMHeika, YrolbHUK, LUPKYb,
TPaHCIOPTHUP).

SJIEMEHTBI JIOTUKHU, KOMBUHATOPUKU,



CTATUCTHUKHU Y TEOPUU BEPOSITHOCTEHR
yMeThb

- IIPOBOJUTH HECJIOXKHBIE I0KA3aTENbCTBA, 10Iy4aTh IPOCTEHIINE CIEACTBYS U3 U3BECTHBIX WU
paHee TOJY4YEHHBIX YTBEP)KJIEHUH, OLIEHMBATH JIOTMYECKYIO IPaBUIIBHOCTH PacCyXICHUM,
UCIOJIb30BAaTh NIPUMEPBl Ui WUIIOCTpAllMMd U KOHTPIPUMEPBI JAJIsi  ONPOBEPIKEHUS
YTBEPKICHUH;

- W3BJIEKaTh HMH(OpPMAIHMIO, NPEACTABICHHYIO B TaOiHIax, Ha [aUarpaMMax, Tpadukax;
COCTaBJIATH TAOJNHUIIBI, CTPOUTH AUATPAMMBI U TpapHKH;

- pemaTh KOMOMHATOPHBIE 33]a4H ITyTeM CHCTEMATUYECKOTO Tiepebopa BOSMOYKHBIX BAPHAHTOB,
a TaK)Ke C UCIOJIb30BAHUEM IPABUJIA YMHOKEHUS;

- BBIYMCIISATH CPEHUE 3HAUECHUS PE3Y/IbTATOB U3MEPEHUI;

- HaXxOJUTh 4YacTOTy COOBITHS, MCNOJNb3yd COOCTBEHHbIE HAOMIOACHHUS U  TOTOBbIE
CTaTHUCTUYECKHUE JIaHHBIE;

- HaXOJUTh BEPOSITHOCTH CIIy4ailHbIX COOBITUI B MPOCTEHILINX CIydasiX;

HCIO0JIL30BATH NPHOOpPeTeHHbIe 3HAHUSI U YMEHHSl B NPAKTHYECKOH AesiTeIbHOCTH M
NOBCEeIHEBHOM KU3HHU IS

- BBICTPaVBaHUs apryMEHTAllMU IIPU JOKa3aTeslbCcTBE (B GopMe MOHOJIOTA U AUAJIOra);

- pacrno3HaBaHUs JIOTHYECKH HEKOPPEKTHBIX PaCCyXKIECHUM;

- 3aMMcyu MaTeMaTHYeCKUX YTBEPKICHHM, T0Ka3aTelbCTB;

- aHaJIM3a peaJbHBIX YHCIOBBIX JAHHBIX, MPEJCTABIEHHBIX B BHUJE Juarpamm, rpagukos,
TaOIuUIL;

- pelIeHHs MPaKTUYEeCKUX 3a7ad B TOBCEIHEBHOM U MPO(ECCHOHATBHOW IESITENbHOCTH C
WCIIOJIb30BAHUEM JICUCTBUIM C YHCIIaMH, MPOIICHTOB, JUIMH, TUIOIIAJeH, 00beMOB, BPEMEHH,
CKOPOCTH;

- pemieHuss y4eOHBIX W TPAKTHUECKHX 3aj7ad, TPEOYIIHMX CHCTEeMAaTHYEeCKOTO IMepedopa
BAPUAHTOB;

- CpaBHEHMsI IIAHCOB HACTYIJIEHHUS CIY4allHBIX COOBITHH, OLIEHKH BEPOSTHOCTH CIy4ailHOTO
COOBITHUS B IPAKTHUUYECKUX CUTYaLUsX, COTIOCTABICHUS MOJIENIN C pealIbHON CUTYaIUeH;

- ITOHMMAaHMsI CTATUCTUYECKUX YTBEPKICHHM.

Kpurepuu u HOpMbI OlleHMBAHUS

Ouenka “5” craBurcs B ciayvae:
- 3HaHMs, TOHUMaHUS, [IyOUHBI YCBOCHHUS 00yJaronumcs Bcero o0bEmMa MporpaMMHOT0 MaTepHara.
- YMeHus BBIICNATH IJIaBHbIC IMOJIOKEHHUSI B M3YYEHHOM MarepHalie, Ha OCHOBAaHHUU (PAKTOB U
puUMepoB 0000IIaTh, AeNaTh BBIBOJbI, YCTAHABIMBATH MEXIPEIMETHbIE U BHYTPUIIPEIMETHBIC
CBSI3H, TBOPUECKU MIPUMEHSET NOJyUCHHbIC 3HAHUS B HE3HAKOMOU CUTYaIUH.
- OrcyrcTBUE OMIMOOK M HEAOYETOB MPU BOCIIPOU3BEICHUN U3YYEHHOTO MaTepuaa, Mpu YCTHBIX
OTBETaxX yCTPaHEHHE OTACNIbHBIX HETOUHOCTEW C MOMOIIBI0 JTOTIOJHUTEIBHBIX BOTIPOCOB YUUTENs,
coOroieHre KyJIbTYpbl TUCHbMEHHON U YCTHOU peuH, MpaBui 0(GopMIIeHHS MUCbMEHHBIX PadoT.

Onenka “4”:
- 3HaHMe BCEro M3YUYEHHOTO MPOTPaMMHOTO MaTepuaa.
- YMeHu#l BbIIENATH TJIaBHBIE TOJOXKEHUS B M3YYEHHOM MaTepualie, Ha OCHOBaHHUU (PAKTOB U
MpUMepoB 0000111aTh, JeNaTh BBIBOJBI, YCTaHABIMBATH BHYTPUIIPEAMETHBIC CBS3H, MPUMEHATH
MOJIy4YeHHBIC 3HAHUS Ha MTPAKTHKE.
- HeznaunrensHbie (HerpyObie) OMIHMOKH 1 HEAOUETHI TIPU BOCIIPOM3BEICHUU U3YYEHHOTO MaTepuarna,
coOJrofieHre OCHOBHBIX MpPaBHJI KYIbTYpbl MHUCHBbMEHHOW M YCTHOW peuu, mpaBui O0GOpMICHHS
MUCEMEHHBIX padoT.

Ounenka “3” (ypoBeHb NpeACTABJIEHHMI, COYETAKIIUXCH € JIJEMEHTAMH HAYYHBIX
MOHSITHI):



- 3HaHUE M YCBOGHHUE MaTepraia Ha YpOBHE MHHUMAIIbHBIX TPEOOBaHUN POTPaMMBI, 3aTpyAHEHHUE
IpU  CaMOCTOSTEIBHOM  BOCHPOM3BEACHUHM, HEOOXOJAWMOCTh  HE3HAUUTENIbHOW  MOMOIIU
IIPEIOAaBaTels.
- YMenue paboTaTh Ha YPOBHE BOCIPOU3BEICHHS, 3aTPYAHEHUS IIPU OTBETAX HA BUIOU3MEHEHHBIC
BOIIPOCHI.
- Hanmume rpy6oii ommOKu, HECKOJIBKUX HETPYOBIX MPU BOCIIPOU3BEACHUHU H3YYEHHOTO MaTepHara,
HE3HAYUTEJIbHOE HECOOIII0ICHE OCHOBHBIX ITPaBUJI KYJIbTYPbl IUCbMEHHOM U YCTHOM peuH, MpaBuil
o(opMIIeHHS TUCHBMEHHBIX paloT.

Onenka “2”:
- 3HaHMe W YCBOEGHHME MaTepuaja Ha ypPOBHE HUKE MHUHUMAJIbHBIX TpeOOBaHUI IMPOrpaMMBbI,
OTJIe/IbHbIE IPEJCTABIICHUS 00 U3yYEHHOM MaTepHalle.
- OrcyrcTBue yMeHUH paboTaTh Ha ypOBHE BOCIPOM3BEICHMS, 3aTPYJHEHMs] IpPU OTBETax Ha
CTaHJIapTHbIE BOMPOCHI.
- Hanuuue HeckonbKuX TpyObIX OMIMOOK, OOJBIIOTO 4YMcia HErpyobIX INPU BOCHPOU3BEIECHUU
M3Y4YE€HHOT'O MaTepuaa, 3HaYuTeJIbHOE HECOOII0AEHNE OCHOBHBIX MPAaBUJI KYJIbTYPhl TUCbMEHHOM 1
YCTHOM peuu, npaBui 0(popMIIeHUsI TUCbMEHHBIX padoT.

YcTHbI OTBET
Ouenka “5” craBuTCsl, €CJIM YYCHHK:

- Iloka3piBaer riry0oOKO€ U MOJHOE 3HAHKHE U MOHMMAaHHE BCero 00bEMa MpOrpaMMHOTO MaTepuana;
ITOJTHOE MIOHMMAHKE CYIIIHOCTH PacCMATPUBAEMBIX OHATUH, IBIICHUN U 3aKOHOMEPHOCTEN, TEOPHI,
B3aMMOCBSI3EH;

- YMeeT cocTaBUTh MOJIHBIM M MPaBUJIBHBIM OTBET Ha OCHOBE M3YyYEHHOTO MaTepuaia; BbLAEIATh
TJIaBHBIE MOJIOKEHUS, CAMOCTOATEIBHO MOATBEPKAATh OTBET KOHKPETHBIMU IpUMeEpaMHu, pakTamu;
CaMOCTOSITEIBHO U apryMEHTHPOBAHO [eNaTh aHajdu3, OOOOIIeHMs, BBIBOJBL Y CTaHABIUBATh
MEeXIpeIMeTHble (Ha OCHOBE paHee NPUOOPETeHHBIX 3HAHWN) U BHYTPUIPEIMETHBIE CBS3H,
TBOPYECKH IPUMEHATH NOJIyYCHHBIE 3HAHMS B HE3HAKOMOHM cuTyanuu. IlocnenoBarenbHo, 4ETKO,
CBSI3HO, 00OCHOBAaHHO M 0€30ITMOOYHO M3JIaraTh Y4eOHBIM MaTepual; JaBaTh OTBET B JIOTUUECKON
MOCJIEIOBATEFHOCTH C UCTIOIb30BAHUEM MPUHATON TEPMHUHOJIOTHH; AeaTh COOCTBEHHBIE BHIBObI;
(dbopMynupoBaTh TOYHOE ONPEEIIEHNE U UCTOJIKOBAHUE OCHOBHBIX MOHATHI, 3aKOHOB, TEOPUI; IPH
OTBETE€ HE MOBTOPATH JOCIOBHO TEKCT y4yeOHMKA; M3JaraTh MaTepual JUTEPATYPHBIM S3bIKOM;
MIPaBUJIBHO M 0OCTOSITENIbHO OTBEYATh HA JIOTMIOJIHUTEIbHBIE BOMPOCH! yuuTess. CaMOCTOSTENIbHO U
palMoOHaJIbHO  MCIOJIb30BaTh  HArJISIAHBIE TOCOOMS, CIPaBOYHBIE MaTepHalbl, Y4eOHUK,
JOTIOTHUTEIBHYIO JINTEPATYPY, IEPBOUCTOYHHUKH; IPUMEHSITH CUCTEMY YCIOBHBIX 0003HAUYECHUN MpU
BEJICHUM 3aIlMCed, CONPOBOXKAAIOIIMX OTBET; MCIOJb30BaHUE /I JOKA3aTelIbCTBA BBIBOJIOB W3
HaOIIO/ICHUH U OIBITOB;

- CaMOCTOATEBHO, YBEPEHHO U 0€30IHO0YHO PUMEHSET MOJIyYeHHBIE 3HAHUS B PEIICHUH PoOIeM
Ha TBOPYECKOM YpOBHE; JOIMYCKaeT He Oojee OJHOr0 Helo4€Ta, KOTOPBIM JIErKO HCHPAaBISET IO
TpeOOBaHHUIO YUUTEINS; UMEET HEOOXOAUMbIE HABBIKH paObOThI ¢ MpUOOpaMu, YepPTEKaMH, CXeMaMH U
rpadukamMu, COIMYTCTBYIOIIMMHU OTBETYy; 3allMCH, COIPOBOXIAIOIIUE OTBET, COOTBETCTBYIOT
TpeOOBAHUSM.

Onenka “4” craBuTCS, €CIH YUYCHHK:

- Iloka3pIBaeT 3HaHUS BCETO M3YYEHHOTO MTPOIPaMMHOTO MaTepuaina. J[aéT MoJHbIN U paBUIIbHBIN
OTBET Ha OCHOBE M3YYEHHBIX TEOPHIi; HE3HAUUTEIbHbBIE OIINOKN U HETOUETHI IPH BOCIIPOU3BEICHUH
M3YYEHHOI'0 MaTepuaia, ONpeleSeHUs NOHATHH Aan HemojHble, HeOOJbIINE HETOYHOCTH IpHU
HCIOJIb30BAHUU HAYYHBIX TEPMHHOB MJIM B BBIBOJIAX M 00OOIIEHMSIX M3 HAOIIOJEHUI U ONBITOB;
MaTepHal U3JaraeT B ONPEIEICHHON JTOrMYeCKON TIOCIEA0BAaTENbHOCTH, IIPU STOM JIOIIYCKAET OJIHY
HEerpyOylo omuOKy WM He OoJiee JBYX HEIOYETOB M MOXET MX HCIPAaBUTh CAMOCTOSITEIbHO HpHU
TpeOOBAaHUU WM ITPU HEOOIBIION MOMOIIY MTPEToIaBaTeNsl; B OCHOBHOM YCBOMJ y4eOHBIN MaTepuall;
MOATBEPKNAET OTBET KOHKPETHBIMU IpUMEpaMM; IPaBUIBHO OTBEYAET HA JOINOJIHUTEIIbHbBIE
BOIIPOCHI YUUTEIIS.



- YMeeT caMOCTOSITeNTLHO BBIJICNSTH TJIaBHBIC MMOJIOKEHHS B M3YYEHHOM MaTepuase; Ha OCHOBAaHUU

($akTOB W TpHUMEpPOB 0000MIATh, JENaTh BHIBOJBI, YCTAHABIUBATH BHYTPUIIPEAMETHBIC CBSI3H.

[TpuMeHSTH MOJIydeHHBIC 3HAHUS HA IPAKTUKE B BUIOU3MEHEHHOM CUTYAINH, COOI0IaTh OCHOBHBIE

MpaBWIa KyJIbTYpbl YCTHOW peYM M COMPOBOXKIAMOIICH MUCHhMEHHOW, HCIOJIL30BaTh HAyYHBIE

TEPMHHBI;

- He oOmamaer nocTaTOYHBIM HABBIKOM PAOOTHI CO CIPABOYHON JUTEPATypOHd, YIeOHUKOM,

MEPBOMCTOYHUKAMU (IIPAaBUIIBHO OPUEHTHUPYETCs, HO paboTaeT MeieHHO). Jlomyckaer HerpyObie

HapYIICHHS PaBUI 0(OPMIICHHS MUCBMEHHBIX Pa0oT.

Ounenka “3” ctaBuTCS, €CJIH YUCHHK:

- YCcBOWIJI OCHOBHOE COZIep)KaHUe y4eOHOTO MaTepualia, IMeeT MpoOesibl B YCBOCHUN MaTepHaia, He

MPETSITCTBYIONIUE NaTbHEHIIIEMY YCBOCHHIO IPOTPAMMHOIO MaTepHara;

- Marepuan uznaraeT HeCUCTEMaTH3UPOBAHHO, ()parMEHTAPHO, HE BCET/1a TIOCIIEI0BATENBHO;

- Tloka3piBaeT HENOCTATOYHYIO C(HOPMUPOBAHHOCTH OTICIBHBIX 3HAHWUN W YMCHH, BBIBOJBI U

000011IeHIST apryMEHTHPYET C1a00, AOMYCKAET B HUX OIIHUOKH.

- JlomycTryl OMMOKH W HETOYHOCTH B WCIIOJIB30BAHWHM HAYYHOW TEPMHUHOJIOTHH, OIPEIACTICHUS

MOHATHH JTaJI HEJJOCTATOYHO YETKHE;

- He ucnosip3oBan B KayecTBE JOKA3aTebCTBA BHIBOJBI M 0000IICHHS U3 HAOIIOACHUM, (HaKTOB,

OTIBITOB HJTU JIOITYCTHJI OIIMOKH ITPH MX M3JI0KCHHH;

- VcnibIThIBaeT 3aTpy/AHEHUS B TPUMCHEHUN 3HAHUH, HEOOXOIUMBIX TS PEIICHUS 33124 Pa3INIHBIX

THTIOB, TPH 00BICHEHUU KOHKPETHBIX SBJICHUH Ha OCHOBE TEOPUI M 3aKOHOB, WJIH B TIOJITBEPIKICHUH

KOHKPETHBIX IIPUMEPOB MTPAKTHIESCKOTO TPHUMEHEHUS TCOPHIA;

- OTBeYaeT HEMOJHO Ha BOTPOCHI yUUTENs (YITyCKasi © OCHOBHOE), WIJIH BOCITPOU3BOIUT COJICpPIKaHHUE

TeKcTa yueOHUKa, HO HEJIOCTATOYHO MMOHMMAET OTICIbHBIC TIOJIOKEHUS, UM CIOIINE BAXKHOE 3HAYCHHE

B 9TOM TEKCTE;

- OOHapy)KUBaeT HEIOCTATOYHOE TOHUMAHHE OT/ICIIbHBIX TIOJI0KESHUH MTPU BOCTIPOU3BEICHIH TEKCTA
yueOHHKa (3amuceld, MEPBOMCTOYHUKOB) WIIM OTBEUACT HETOJHO Ha BOMPOCHI YUUTES, TOITYCKast
OJIHY-/IBE€ TPYObI€ OIIHOKH.

Ounenka “2” cTaBUTCS, €CJIH YYEHUK:

- He ycBowm 1 He pacKpblll OCHOBHOE COJICp)KaHUE MaTepraa;

- He gemaer BEIBOJOB 1 0000IIEHU.

- He 3Haer u He MOHMMAaET 3HAYMTEIHHYIO WJIM OCHOBHYIO YacTh MPOrPaMMHOTIO MarepHhalia B

npejenax NoCTaBJICHHBIX BOIIPOCOB;

- W umeer cnabo chopMupoBaHHBIC U HETIOJHBIC 3HAHUS U HE YMEET MPUMEHSTh X K PEIICHUIO
KOHKPETHBIX BOIIPOCOB U 3aJ1a4 110 00pasity;

- Wnm nipu oTBeTe (Ha OJIMH BOTIIPOC) JIOMYCKAaeT 0oJiee ABYX IPyObIX OMHMOOK, KOTOPhIE HE MOXKET
UCIPABUTh JTAXKE NIPU TIOMOIIY YUUTEIIS.

OneHnka caMOCTOATEIbHBIX MUCHMEHHBIX H KOHTPOJIBLHBIX padoT
Onenka “5” craBuTCS, €CJIM YYCHHK:
- BrimoniHun paboty 6e3 ommboK U HEJJOYETOB;
JomycTuin He 6oJiee 0JHOrO HeJloueTa.
Onenka “4” craBuTCS, €CJTM Y4CHUK BBIIOJHWI pad0Ty NOJTHOCTHIO, HO JOIYCTHJI B HEH:
- He 6onee oaHO#1 HErpyOO#t OMIMOKU M OJHOTO HEIOYETA;
Wnu He Gosnee IBYX HEAOYETOB.
Onenka “3” craBMTCH, €CJIM YYCHMK NPAaBHJIbHO BBINOJHHJ HEe MeHee IO0JOBHHBI
padoThI MM JONYCTHII:
- He Gonee nByx rpyObIx onmnooK;
- Wnm He Gonee ogHOM Tpy0Oit 1 01HOM HETPYOOI OMIMOKU M OJTHOTO HEJ0YETa;
- Winu He Gosee ABYX-Tpex HErpyObIX ONIMOOK;
- Wi ogHOoM HerpyOoii oMOKH U TpEX HEJI0UETOB;
- Wi npu oTcyTcTBUM OMIMOOK, HO MIPH HATUYUU YETHIPEX-TISITH HEA0UETOB.
Onenka “2” ctaBUTCS, €CIH YUYCHHUK:



- Jomyctun yucino ommOOK M HEJAOYETOB HPEBOCXOJAIIEE HOPMY, MPHU KOTOPOW MOXKET OBITh

BBICTaBJIEHA OIleHKa “3”;
- I/IHI/I cClin HpaBI/IJIbHO BBITIOJIHUJI MCHECC ITIOJIOBHUHBI paGOTBI.
CucreMa OLleHMBAHUSA TECTOBBIX 3aJaHM:

e OrMmerka «2» — ot 0 10 50 %

e Ormerka «3» — ot 51 % 10 70 %
e Otmetka «4» — ot 71 % o 85 %
e OrMmerka «5» — ot 86 % 10 100 %

KOHTpOJIbHO — HU3MEPUTEIbHBIE MaTe€puajbl MNMPUMEPHLIX BXOJAHBLIX M MTOIOBBLIX
KOHTPOJIbHBIX paﬁoT B IIPUWIOKEHUH.

TemaTnyeckoe miIaHupoBanue 9 Kiaace

Ne ypoka Tema ypoka Koa-Bo Yacos

Auaredpanyeckne ypapHeHusi. CucremMbl HeJIMHEHHBIX YpaBHeHHi. — 21 yaca
1-3 Jlenenre MHOTO4YJICHOB 34

4-6 Pemienune anreGpandeckux ypaBHeHUN 34

7-9 VYpaBHeHUs, CBOASIIMECS K AIre0pandecKuM 349




10-14 CrcreMbl HETMHEMHBIX YPAaBHEHUH C IByMs] HEU3BECTHBIMU Su
15-17 Paznuunbie cnocoObl pelieHns CUCTEM YPaBHEHUH 3u
18-20 Pemenue 3a1a4 ¢ MOMOIIBIO CUCTEM YPABHEHHIA 349
21 KonTposabHas padora no reme: «Ajredpanveckue lu
YPAaBHEHHS M UX CHCTEMBbI».
BekTopsl — 8 yacos
22 [TonsiTne BekTOpa. PaBeHCTBO BEKTOPOB. 1y
23 -25 Crno’xeHre ¥ BBIYMUTAaHUE BEKTOPOB. 34
26 YMHOKEHHE BEKTOPA Ha YHCJIO. lg
27-29 Pemenue 3aau no teme: «BekTopb» 34
MeToa KOOpAMHAT- S 4acoB
30 Paznoxxenne BeKTOpa 1Mo IBYM JaHHBIM HEKOJUTMHEAPHBIM 1
BEKTOpaM
31 KoopuHaTsl BekTOpA. 1
32-33 Pemenue 3amaq mo teme: «KoopauHATBI BEKTOPa» 24
34 KonTposbHasi padora no teme: «Bekropay» lu
CreneHs ¢ 1eJbIM N0Ka3aTesieM -14uacoB
35 OmnpeneneHne CTENEHN ¢ IENIBIM OTPHUIIATEIBHBIM TTOKa3areneM | 14
36 CBOWCTBO CTEIIEHH C IIEITBIM TIOKa3aTeIeM 1y
37-38 CTeneHsp ¢ IebIM IMoKa3aTelieM 24
39-40 Apudmernyeckuil KOpeHb HATYpaJIbHOW CTENEHH. 24
41-43 CpoiicTBa apu(pMETHYECKOTO KOPHSI. 34
44 CTeneHpb ¢ pallMOHATIBLHBIM TMOKa3aTeJIeM. 14
45-46 Bo3Benenue B cTerneHp YNCIOBOTO HEPABEHCTRA. 24
47 O06o01menue, cucTeMaTr3alys U KOPPEKIs 3HaHUN 110 TeEMeE: lua
«CTeneHp ¢ MeNTbIM MoKa3aTeIeM»
48 KontpoabHas pa6ora no treme: «CreneHs ¢ lua
PAIHOHAJIBHBIM MOKa3aTeJeM.
MeToa KOOpPAMHAT - 7 4acoB
49-50 [IpocTeiimme 3a1a49u B KOOpAWHATAX. 24
51-52 YpaBHEHHE OKPY>KHOCTH. 24
53 YpaBHEHHE NPSIMOH. 14
54-55 Pemenue 3aga4 o teme: «YpaBHEHHE OKPY)KHOCTH U TIPSIMOI» | 24
Crenennasi pynkuus — 17 yacon
56 -57 Ob6nacTh onpeaeneHus GyHKIUU. 24
58-60 Bo3spacrtanue u yobiBanue QpyHKIUU. 34
61-63 UeTHOCTh M HEYETHOCTh (DYHKIIUU. 3y
64-68 k 54
OyHKIMA y = —.
X
69-70 HepaBeHcTBa 1 ypaBHEHUs, COJIEp>Kale CTENEHb. 24
71 O6o6maromuit ypok no teme: «CreneHHast QyHKIMDY 1y
72 KonTposabHas pabora no teme: «CreneHHasi QyHKIus» lu
CooTHOLIEHUE MesK1Yy CTOPOHAMH H YIJIaMH TpeyrojbHuka. CkajisipHoe npou3BeleHHe
BEKTOPOB — 13 yacos
73-75 CuHyC, KOCHHYC, TAHT€HC YyIJIa. 34
76 [Inomane TpeyroyibHUKA. 1g
77 Teopema cuHycoB. 1y
78 Teopema KOCHHYCOB. 1y
79-80 Pemenue TpeyrojpHUKOB. 24
81 CkassipHO€ MPOU3BEICHNE BEKTOPOB. 1y




82 CkaJsipHO€ MTPOU3BEICHNE B KOOPAMHATAX. lu
83 CBolicTBa CKaJISIPHOTO MPOU3BEJICHNS BEKTOPOB. lu
84 Pemenue 3anau no teme: «COOTHOLIEHHE MEXAY CTOPOHaMU U | 14
yTJIaMU TPEYrOJIbHUKA»
85 KoutpoJabsHas padora no reomerpun Ne2 no reme: lua
«CooTHoOIIEHHEe MeKIY CTOPOHAMU U yIJIaMH
TPeyroJibHuKa
IIporpaccun- 164
86-87 UmcioBasi IOCIIe0BATEIBHOCTh 24
88 - 89 Apudmernueckas mporpeccus 24
90-92 CyMMa N epBhIX WICHOB apu()hMETHUECKON MTPOTPECCHU 39
93-94 I'eoMeTrpudeckas mporpeccust 24
95-97 CyMMa N epBhIX WICHOB T€OMETPHUECKON TPOTPECCHH 39
98-100 Pemenue 3amaq o teme: «Apudpmernyeckas u 34
reOMETPUIECKasi IPOTPECCHUI
101 KonTtpoJsbHas padora no reme: «Ilporpeccus» I
JJIMHA OKPY/KHOCTH M ILIOIIaAb Kpyra- 124
102-103 | IlpaBuibHBIE MHOTOYTOJIEHUKH. 24
104-107 | HaxoaeHue CTOPOH MPaBHILHOTO MHOTOYTOJIbHHKA Yepes3 44
paguychl ONMCAHHOM M BIIMCAHHON OKPYKHOCTE.
108-110 | JlmwHa OKPY)KHOCTH M TUTOMIA/Ib Kpyra. 34
111 -112 | Pemenue 3ama4 mo Teme: «J{mHa OKpYKHOCTH | TUIOIIATh 24
Kpyra»
113 KouTtpoJabHasi padora no teme : «/[JinHa OKPY:KHOCTH U lua
IJIOMIATH KPYray
Cayuaiinble coObITHSI — 84
CobbliTust lu
114
115-116 | BeposATHOCTH COOBITHS 24
117 [ToBTOpEHME 271IeMEHTOB KOMOUHATOPHUKHU. Perenne 14
KOMOHMHATOPHBIX 3a/1a4.
118 Pemrenne BeposATHOCTHBIX 33/1a4 C TIOMOIBI0O KOMOWHATOPUKHU. | 14
119 [TpoTHBOTIOIOKHBIE COOBITUS U UX BEPOSATHOCTH. 14
120 OTHOcUTeNbHAS YACTOTA U 3aKOH OOJIBIINX YUCEI lu
121 Pemenue 3aay no teme: «Ciny4aiiHble COOBITHSD) 1g
JIBH:xeHHMe — 6 YacoB
122 ITousaTue nBUKEHUS. 1y
123-124 Cummerpus. 24
125 [TapannenbHbIil nepeHoc. lu
126-127 IToBopoT. 24
Muoroyroybaukn- 11 yacos
128 [Ipenmer crepeomeTpun. MHOTOrpaHHUKHU. lu
129 ITpusma. Ilapannenenunen. lu
130 O06BEMbI Ten. O0bEM IPSAMOYTOJILHOTO MapaliesIenue ia. lu
O6vém npusmoi(3a0 Nel 198)
131 IMupamuna. O6vém nupamuodwt (3a0.Ne 1210) 1
132 Hunuaap. O6bém nmnuHapa (3a1 Ne 1213) lu




133 Konyc. O6beM konyca (3aq No 1219) lu
134 Cdepa u map. O6nem mapa (3ag Ne 1224) lu
135-137 ITocTpoenue cedeHuii 34
138 Pemenue 3aa4 no teme « Tena u MOBEPXHOCTH BpAIICHHSD) 1y
IloBTOpEHUE
139-142 | Apudmerndeckue NeHCTBUS C PAIIMOHAILHBIMH YUCIIAMU 4q
143-145 | BeipaskeHus u X npeoOpa3oBaHuUs 34
146-149 | Pemenue ypaBHeHHH, HEPABEHCTB M HX CUCTEM 44
150-153 | Pemenue TeKCTOBBIX 33134 39
154-157 | ®ynaknun. Mcnonp3oBanue cBOMCTB QyHKINH. 44
158-160 | IIporpeccun 34
161-163 | TpeyroabHUKH 34
164-165 | YeThIpexyroibHUKA 24
166-167 | OKpy>KHOCTb U KpYyT 2q
168 Bextopsl 1
169-170 | MTtoroBasi KOHTpPOJIbLHAsI padoTa 24




	Требования к уровню подготовки
	- Знания, понимания, глубины усвоения обучающимся всего объёма программного материала.
	-  Умения выделять главные положения в изученном материале, на основании фактов и примеров обобщать, делать выводы, устанавливать межпредметные и внутрипредметные связи, творчески применяет полученные знания в незнакомой ситуации.
	-   Отсутствие ошибок и недочётов при воспроизведении изученного материала, при устных ответах устранение отдельных неточностей с помощью дополнительных вопросов учителя, соблюдение культуры письменной и устной речи, правил оформления письменных работ.
	Оценка “4”:
	-   Знание всего изученного программного материала.
	-  Умений выделять главные положения в изученном материале, на основании фактов и примеров обобщать, делать выводы, устанавливать внутрипредметные связи, применять полученные знания на практике.
	- Незначительные (негрубые) ошибки и недочёты при воспроизведении изученного материала, соблюдение основных правил культуры письменной и устной речи, правил оформления письменных работ.
	Оценка “3” (уровень представлений, сочетающихся с элементами научных понятий):
	-  Знание и усвоение материала на уровне минимальных требований программы, затруднение при самостоятельном воспроизведении, необходимость незначительной помощи преподавателя.
	-  Умение работать на уровне воспроизведения, затруднения при ответах на видоизменённые вопросы.
	- Наличие грубой ошибки, нескольких негрубых при воспроизведении изученного материала, незначительное несоблюдение основных правил культуры письменной и устной речи, правил оформления письменных работ.
	Оценка “2”:
	- Знание и усвоение материала на уровне ниже минимальных требований программы, отдельные представления об изученном материале.
	- Отсутствие умений работать на уровне воспроизведения, затруднения при ответах на стандартные вопросы.
	- Наличие нескольких грубых ошибок, большого числа негрубых при воспроизведении изученного материала, значительное несоблюдение основных правил культуры письменной и устной речи, правил оформления письменных работ.

