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MOSCHUTEJBHAS 3AITUCKA K PABOYEHN ITPOT' PAMME
IO MATEMATHKE 11 KJIACC ®I'OC COO (YIJIYBJEHHBI)
Pabouas nporpaMma 1o MaTeMaTHKe COCTaBJIEHA B COOTBETCTBUH C:

1. ®enepanbabiM 3akoHOM OT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit
denepauuny.

2. 3akonom Cankr-IlerepOypra ot 17.07.2013 Ne 461-83 «O6 o6pa3oBanuu B CaHKT-
[lerepOypre».

3. Ipuxa3z Munucrepcra obpasoBanus u Hayku PO ot 17.12.2010r. Ne 1897 «O6
YTBEP)KICHNUHU (heIepaIbHOTO TOCYAaPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAPTa OCHOBHOTO
00111ero 00pa3oBaHUSY.

4. Tlpuxazom Munucrepcta obpazoBanus 1 Hayku Poccuiickoit @enepanuu ot 28.12.2018
Ne345 «O06 yrBepxaeHuu enepaibHOTo nepedHs yueOHUKOB, PEKOMEHAYEMBIX K
WCTIOJIb30BAHUIO TIPU PeaNTM3allii UMEIOIINX TOCYJapCTBEHHYIO aKKPEUTAIIUIO
00pa3oBaTeNbHBIX MPOTPaMM HAYaJIbHOTO OOIIIEro, OCHOBHOTO OOIIETO U CPEIHETro
o01rero 00pa3oBaHU.

5. TlocranoBnenuem denepanbHoOi cayk0bl IO HAA30py B chepe 3alUThHI IpaB
noTpebuTeneit u Onaromnoxy4us yenoBeka v [ TaBHOTO rocy1apcTBEHHOTO CAHUTAPHOTO
Bpaua Poccuiickoit @eneparuu ot 29.12.2010 Ne 189 «O0 yreepxnennn CanlluH
2.4.2.2821-10 «CaHUTapHO-IIHIEMHOJIOTHIECKAE TPEOOBAHUS K YCIOBHIM U
opraHu3arui 00y4eHus B 0011e00pa30BaTeIbHBIX YIPEIKICHUIX .

6. IlpumepHBIX TpOorpamMm cpeanero odmero oopazoBanus no anredpe 10-11 kmaccsl, K
yaeonomy komruiekcy mist 10-11 kmaccos (aBtopsr LII.A. Anmumosos, C.b. CyBopoBa
I0.H., cocraBurens T.A. bypmucrposa — : «IIpocemienue», 2018.

7. YcraB 'BOY mkona Ne 354 MockoBckoro paitona r. Cankr-IlerepOypra.
8. OcHoBHas 00pa3oBaTenbHas IporpaMmMa OCHOBHOTO 00111eT0 00pa30oBaHMS.

9. VYuebOnsm mmanom 'BOY mkona Ne 354 MockoBckoro paitona Cankr - [lerepOypra
OCHOBHOTO 00111eT0 0Opa3zoBanus Ha 2023-2024 y4eOHbIl 01

O0mas xapakTepucTHKa Y4eOHOro npeamera

MaremaTtnueckoe 00pa3oBaHUE SBIISETCS 00s3aTEIbHOM M HEOTHEMJIEMOW 4YacThlO OOIIEro
00pa30BaHuUs Ha BCEX CTYMEHAX LIKOJbl. OOydyeHHe MaTeMaTHKe B CpeAHEH LIKOJIe HAIPaBJICHO
Ha JIOCTH)KEHUE CIIEAYIOIUX Lele:

e (opMupoBaHHE IPEJCTABICHUI O MaTEMaTHKE KaK 4YacTU O0IeYeI0BEYeCKOH
KYJIBTYpPbl, YHUBEPCAJILHOM SI3bIKE HaYKH, 103BOJISIOIIEM OIMCHIBATh U U3y4aTh pealibHbIe
IIPOLIECCHI U ABJICHHUS;

e (hopMuUpOBaHHE OCHOB JIOTHYECKOTO, AITOPUTMUYECKOTO U MAaTEMaTHUYECKOTO
MBIIIJIEHMNS;

e (opMupoBaHHE MPEICTABICHUN O COLUAIBHBIX, KYIbTYPHBIX U UCTOPUYECKUX
(akTOpax CTaHOBJIEHUS MATEMAaTUKH;

e (opMupoBaHHE YMEHUI NPUMEHSATH MOJIy4YEHHbIE 3HAHUS TIPU PELICHUN
pa3IMyYHbIX 33]1a4;

® OBJIAJICHHE MaTEeMaTHYECKUMH 3HAHUSMH U YMEHUSAMHU, HEOOXOJUMBIMH IS
NPOJIOJDKEHUST 00pa30BaHMs, M3YUYEHHUS] CMEXHBIX IMCLUUIUIMH, MPUMEHEHHUS B IOBCEJHEBHOM
KU3HH;

O0mas xapakTepucTuKa y4e0HOro npeamera

HpI/I HU3YUYCHUH KypCa MATCMATHKU Ha 0a30BOM YPOBHEC MPOAOJDKAKOTCA U MOJIYYarOT pa3BUTHC



coJep)KarelbHble JIMHUU: «Ancedpar, «Dyukyuu», «YpasHenus U HEPAGEHCHMEAy,
«l'eomempusny, «Inemenmovt KOMOUHAMOPUKU, MEOPUU 6EPOAMHOCMEN, CMAMUCIMUKU U
Jl0cuKuy, BBOIUTCS uHus «Hauana mamemamuueckozo ananuzay.
Maremaruueckoe 0Opa3oBaHHE SIBISCTCS OOS3aTCIIbHONM W HEOTHEMIIEMOUM YacThIO 0OIIEro
0o0pa3oBaHus Ha BCEX CTYMEHAX MIKOJbL. OOydeHHe MaTeMaTHKe B CPEIHEH LIKOJIE HAIPaBJICHO
Ha JOCTM)KEHUE CIEIYIOIINX LeTei:

e (opMupOBaHHE MIPEACTABICHUI O MAaTEeMaTHKE KaK 4acTH OOIIEYeTIOBEYECKON
KYJIbTYPbI, YHUBCPCAJILHOM A3bIKC HAYKH, ITO3BOJIAIOIICM OMMUCBIBATH U U3Yy4aThb PCAJIbHBIC
IMPOLECCChI U ABJICHUA,

L4 (bO‘pMI/IpOBaHI/Ie OCHOB JIOTUYCCKOIr'0, aJITOPUTMHUICCKOTO U MAaTCMAaTUICCKOI'O
MBIIJICHU A,

e (dopMHUpPOBaHKE MPECTABICHUN O COIUATBHBIX, KYJIbTYPHBIX U UCTOPHUYECKUX
(hakTOpax CTAaHOBJICHUS MAaTEMATHKH,

e (opmupoBaHuEe yMEHHUI NPUMEHATh NOJYUEHHbIE 3HAHUS TIPU PELLICHUU
Pa3IMYHBIX 3a1a4;

® OBJIaACHHUC MATEMATHUYCCKUMHU 3HAHUAMU U YMCHUAMU, HGO6XO}II/IMBIMI/I JJISL
IMPOAOJIKCHUA O6p330BaHI/I$I, N3YUCHHUA CMCKHBIX JUCHUIIINH, IMPUMCHCHHSA B HOBCG}IHGBHOﬁ
JKU3HHU;

3agaum y4eOHOro npeamMera
B pamkax ykazaHHBIX CO/Iep)KaTeIbHBIX JIMHUHN peraroTcs cleAyoUue 3a1a4u:

> cucreMaru3sanus CBeJIeHI/Iﬁ 0 4YHuCJIaX; H3Yy4YCHHC HOBBIX BHIOB YHCIOBBIX
BBIpOKEHUH U (QOpPMYN; COBEPILIEHCTBOBAaHUE MPAKTUYECKHUX HABBIKOB U
BBIUNCIIUTENIBHON KYJIbTYPBbI, PACIIMPEHHUE U COBEPLIEHCTBOBAHUE alreOpanyecKoro
anmnapara, c(OpMHUPOBAHHOTO B OCHOBHOM ILIKOJIE, U €r0 NPUMEHEHHE K PELICHUIO
MaTeMAaTUYECKUX U HEMaTeMaTHYECKHUX 3a/1a4;

» pacIIMpeHHue U CUCTEeMaTH3anus OONX CBEJCHUH O QYHKIHUSX, TOTIOJTHEHNE Ki1acca
n3y4aeMbIX QYHKIUN, HIUTIOCTPALUS IIMPOTHI IPUMEHEHUS (DYHKIMH 1715 OIMCaHUs
U U3y4EHUs pealbHbIX 3aBUCUMOCTEI;

» pa3BHUTHE TPEICTABICHUA O BEPOSTHOCTHO-CTATHCTUYECKUX 3aKOHOMEPHOCTSIX B
OKPYKaIOIlleM MHUpE, COBEPIICHCTBOBAHUE MHTEIICKTYa IbHBIX U PEUEBBIX YMEHUN
IyTeM 00O0TralleHusi MaTeMaTUYECKOTO SI3bIKA, PA3BUTHUS JIOTMUYECKOTO MBIIIICHUS

» CHCTEMaTH4eCKOEe M3yYeHHE CBOWCTB FT€OMETPUUYECKUX TEN B IPOCTPAHCTBE;

» (QopMHpOBaHHWE YMCHHS MPHUMEHATh TIOJYYEHHBIC 3HAHUS JUIS  PEHICHHS
MPAKTUYECKUX 3a/a4;

» (GOpMHpOBaHHWE YMEHHUSI JIOTUYECKH OOOCHOBBIBATH BBIBOJBI JUISI HM3YYCHUS
IIKOJIbHBIX €CTECTBEHHOHAYYHBIX AUCHUIUINH Ha 6a30BOM YPOBHE;

» Ppa3BHUTHE CIIOCOOHOCTH K MIPEOJIOJICHUIO TPYIHOCTEH.

ean
N3ydeHne MaTeMaTHKHU B CTapIIei IKoJie Ha 0a30BOM YPOBHE HAMpPaBJICHO Ha IOCTHKEHUE

CHEAYIOIIUX LETEH:

¢ (opmupoBaHue MpeACTaBICHUI O MaTeMAaTHKE KaKk YHUBEPCATLHOM S3bIKE HAYKH, CPEACTBE
MOJENUPOBAHUS SBJICHUI U MIPOIIECCOB, 00 UIESIX U METOaX MAaTEMaTHKHU;

® pa3BHUTHE JIOTMYECKOTO MBIIIIEHHUS, TPOCTPAHCTBEHHOTO BOOOPAKEHHSI, alTOPUTMHUIECKON
KYJIbTYpPbI, KpUTUYHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOIUMOM i 0OyueHUs: B BBICHICH
IIKOJIE MO0 COOTBETCTBYIOLIEH CHelHalbHOCTH, B Oyaymed mnpodeccruoHalbHON
JEATEIIbHOCTH;

® OBIQJICHHEC MaTeMaTHYEeCKUMH 3HAHUSMHU U YMEHUSIMU, HEOOXOJUMBIMU B MOBCEIHEBHOU
KU3HU, JUTSI U3y4EHUS MIKOJIHHBIX €CTECTBEHHOHAYYHBIX TUCIUILIMH Ha 6a30BOM YpOBHE, JIsI
MoJIydeHus: o0pa3oBaHHUS B OONACTSAX, HE TpPeOYIOUMUX YriyOJeHHOW MaTeMaTH4ecKOi
IIOJITOTOBKH;

® BOCIHHUTAaHHUE CPEACTBAMU MAaTEMAaTUKHU KYJbTYpPbl JUYHOCTH: OTHOLIECHUSI K MaTeMaTHUKE Kak



4acTH OOIIEYEIOBEYeCKONH KYIbTYyphl: 3HAKOMCTBO C HCTOPWEH pa3BUTHS MAaTEMAaTHKH,
IBOJIIOIIMCH MAaTeMAaTUYECKUX WJEH, TMOHUMAaHHWs 3HAYUMOCTH MATEMaTUKH IS
00IIeCTBEHHOTO Mporpecca.

[Ipu opranuszanuu nporuecca oOydeHHs B paMKaxX JaHHOW MPOTrpaMMBbl IPEAIOIaraeTcs
IPUMEHEHHE  CIEAYIOIIMX  MeJarorn4ecKux  TeXHOJIOruMi  o0y4deHHsl:  JINYHOCTHO-
OpUEHTHpOBaHHasi (Telaroruka COTPYJHUYECTBA), I[O3BOJISIIOILYI0  YBUJAETh  YPOBEHb
O0Oy4eHHOCTH KaXJOr0 YYCHHKa M CBOEBPEMEHHO TOAKOPPEKTUPOBATH €€; TEXHOJOTHS
ypoBHeBoW auddepennmanmm, mNO3BOJSIOMAsS PEOCHKY BBIOMpPATh YPOBEHb CIIOXKHOCTH,
MH(GOPMAIIMOHHO-KOMMYHHUKAITMOHHAS! TEXHOJIOTH, oOecreunBatonias GopMHpOBaHUE yaeOHO-
[I03HABaTEIbHON U UHPOPMALIMOHHON I€ATENbHOCTH yyaliuxcs. Mcnoyib30BaHre KOMIIBIOTEPHBIX
TEXHOJIOTUH B MpPENoJaBaHUU MAaT€MaTUKU MO3BOJISIET HENPEPHIBHO MEHSTh (hOpMBbI pabOThI Ha
YpOK€, MOCTOSTHHO 4YepeloBaTh YCTHbIE€ M NMHCbMEHHBIE YNPAaXXHEHHS, OCYIIECTBISATh pa3HbIE
MOAXO0/bl K PELIEHUI0 MaTeMaTHMYeCKHX 3a/ay, a 3TO IOCTOSHHO CO3JAaeT U MOJAJCpP)KUBAET
MHTEJJIEKTYaJbHOE HAalpsOKEHUE Ydaliuxcsd, (QOpMHUpPYeT Yy HHUX YCTOWYHUBBIM HMHTEpeC K
U3YUYEHHIO JaHHOTO IIpeaAMeTa.

MecTto npeamera

Ha ocHoBanmn yueOHOrO mana Ha 2022-2023 y4. ron Ha m3ydeHHe MareMaTtuku B 11 kiacce,
yrayOieHHbIN ypoBeHb, 204 yaca (6 4acoB B HEZAEIIO).

Cpoxk peanuzanuu padoueil yueOHOM nporpaMmbl — OAUH Y4e€OHBIN TO/I.

Jlannas npoepamma cooepoicum ece membl, 8KIIOUEHHbIE 8 (PedepanbHblll KOMNOHEHM
cooepacanusi 00paz0B8anusl.

Cooepoicanue npocpammol HOCUM JOKAJbHBIL (CO30AHHbII 051 OAHHO20
00pA3068aMENLHO20 VUPEHCOCHUS) U UHOUBUOYALbHBLU (DA3PAOOMAHHBILL YYUmenem ) xapakmep.
IIpu nposedenuu ypokos ucnoib3yiomces pasHooopasisie popmvl Op2anu3ayuu y4eoHou
desamenvrocmu (becedvl, pabombvl 8 2PYNNAX, NPAKMUKYMbI, U2DOEbLE MOMEHMbI, 0€ll08ble USPbl
u opyaue). B meuenue 200a 603m01cHbl KOpPEKmMuUBbl paboyell NPOSPAMMbl, C8A3AHHbBLE C
00bEKMUBHBIMU NPUYUHAMU.

Ili1anupyemMble pe3yJibTaThl 0CBOeHUA Kypca maTtemaTtuku 10 — 11 kiace

N3ydyenne kypca MaremaTuka: ajredpa M Hayajga MaTeMaTH4eCKOr0 aHAJIU3a,
reoMeTpusi B cTapiieil mKoje AaéT BO3MOKHOCTb JOCTIKEHUS OOYYaIONIMMUCS CIIETYIOLIUX
PE3yJIbTaTOB:

JUYHOCImMHbLE.

1) cpopMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH; KPUTUYHOCTh MBIIIJICHUS, YMCHUE PACIIO3HABATH JIOTHYECKUA HEKOPPEKTHBIC
BBICKa3bIBaHUs, OTIINYATh TUIIOTE3Y OT (paKTa;

2) TOTOBHOCTB U CITOCOOHOCTD BECTH JIHAJIOT C APYTUMH JIFOJBMH, IOCTUTATh B HEM
B3aMMOTIOHUMAaHHUS, HaXOJUTh OOIIKeE eI U COTPYAHUYATH AT UX JOCTUKEHUS;

3) HaBBIKU COTPYAHUYECTBA CO CBEPCTHUKAMHU, IETHbMH MIIAAIIET0 BO3pPAcTa, B3POCIBIMH
B 00pa30BaTENbHOM, OOIIECTBEHHO MOJIE3HOH, Y4eOHO- HCCIIeI0BATENbCKOM, TPOSKTHOM U
JIPYTUX BUAAX AEATEIbHOCTH;

4) rOTOBHOCTbH U CLIOCOOHOCTH K 00Opa30BaHMIO, B TOM YHCIIE CaMOOOPa30BaHUIO, Ha
MPOTSHKEHUH BCEH KU3HU; CO3HATENFHOE OTHOIICHNE K HEMTPEPhIBHOMY 00pa30BaHUIO KaK
YCIIOBUIO YCIIEITHOW MPodecCHoHaNbHOM U 00IIIECTBEHHON AeATEeIHbHOCTH;

5) acTeTndeckoe OTHOIIEHHE K MUY, BKIIIOUYasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA;

6) oco3HaHHBIH BEIOOp Oymymieit mpodeccuu 1 BO3MOKHOCTh peaTnu3aliid COOCTBEHHBIX
YKU3HEHHBIX TJIAHOB; OTHOIIIEHKE K TPO(ECCHOHATBLHOM NeSTEIbHOCTH KaK BO3MOKHOCTH



y4acCTHs B pCIICHUU JIMYHBIX, O6H_[eCTBeHHBIX, rocyaapCTBCHHLIX, 06H_I€HaL[I/IOHaJILHBIX
npooem;
Memanpeomemuble:

1) ymeHHe caMOCTOSITENBHO ONPEACTATH LIETH CBOCTO O0YUYEHHUsI, CTABUTH U
(dbopmynupoBath A5t ce0si HOBBIE 331a4H B yu&€0e 1 NI03HABATEIILHOW AEATEIBHOCTH, pa3BUBATh
MOTHUBBI U HHTEPECHI CBOEH II03HABATEIILHOM ACSITEIBHOCTH;

2) yMEHHE CaMOCTOSATENbHO IUIAHUPOBATH ITyTU JOCTUKEHMSI LIE€TI€H, B TOM YHUCIIE
b TepHATHBHBIE, 0CO3HAHHO BRIOMpaTh Hanboee 3(h(heKTUBHBIE CIOCOOBI penieHus y4eOHBIX U
[I03HABATENbHbIX 3a/1a4;

3) yMeHHEe COOTHOCUTH CBOM JICHCTBHS C IJIAHUPYEMbBIMU PE3YJIbTaTaMU, OCYILIECTBIATh
KOHTPOJIb CBOEH J€ATEIbHOCTU B IPOLIECCE JOCTHKEHUS PE3YJIbTaTOB, OMPEAEIATH CIIOCOOBI
JeUCTBUI B paMKax MpeAsIoKEHHbIX YCIOBUI U TpeOOBaHU, KOPPEKTUPOBATh CBOU JEHCTBUS B
COOTBETCTBUU C U3MEHSIIOLIEHCS CUTYyaIEN;

4) yMeHHe OLIEHUBATh MPABUILHOCTH BBIMOJIHEHUS yUeOHOM 3a1aun, COOCTBEHHbBIE
BO3MOYKHOCTHU €€ pELLIECHUS;

5) BnazieHne OCHOBaMHU CAMOKOHTPOJISI, CAMOOLIEHKH, IPUHATHUS PELICHUH U
OCYILIECTBJIEHHUS] OCO3HAHHOTO BbIOOpA B yUeOHOM U MMO3HAaBATENbHOMN JEATEIbHOCTH;

6) yMeHue TPOTYKTUBHO OOIIATHCS M B3aUMO/ICHCTBOBAThH B MPOIIECCE COBMECTHOM
NeSITeNIbHOCTH, YYUTHIBATh MO3ULUHU APYTUX YUACTHUKOB JESATENbHOCTH, 3PPEKTUBHO
paspeniath KOH(IUKTHI,

7) Bi1ajieHre HaBBIKAMH TIO3HABATEIBHOM, YIeOHO-UCCIEA0BATEIBCKON M MPOEKTHON
NeATeNbHOCTH, HaBbIKaMU pa3peleH sl IpoOIeM; CHIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIBHOMY IIOMCKY METOJIOB PELICHUS NMPAKTUYECKUX 3a]a4, IPUMEHEHHIO Pa3IUYHbIX
METOJIOB IIO3HAHMS,

8) TOTOBHOCTB M CLIOCOOHOCTH K CAMOCTOSITEIBHON WH()OPMAITMOHHO-TI03HABATEIHLHOM
NeATeNbHOCTH, BKIIKOYas yMEHHE OPUEHTUPOBATHCS B PA3IMYHbIX HCTOYHHUKAX HH(OPMALIHH,
KPUTUYECKH OLIEHUBATh U HHTEPIPETUPOBATH HHPOPMALIUIO, [T0JIyYaeMYI0 U3 Pa3INuHbIX
HUCTOYHUKOB;

9) yMeHMEe UCTIOJIB30BATh CPEACTBA HHPOPMALIMOHHBIX U KOMMYHHUKALIMOHHBIX
texHosorui(MKT) B pemieHun KOrHUTUBHBIX, KOMMYHUKATHBHBIX M OPraHU3allMOHHBIX 337134 ¢
coOuIt0IeHHEM TpeOOBaHUM IPrOHOMUKH, TEXHUKH O€3011aCHOCTH, TUTUEHbI
pecypcocOepexeHns, IPaBOBbIX U 3THYECKUX HOPM, HOPM MHPOPMALIMOHHON 6€3011aCHOCTH;

10) BnasieHue SA3bIKOBBIMU CPEJICTBAMM -yMEHUE SICHO, JOTMYHO M TOYHO U3JaraTb CBOIO
TOYKY 3pEHMS, UCIIOJIb30BaTh aJCKBAaTHBIE SI3bIKOBBIE CPEACTBA;

11) BnasieHre HaBbIKAMU IIO3HABATENIHOM pedaeKcun Kak 0CO3HAHUS COBEPIIAEMBIX
JNEUCTBUM U MBICIUTENBHBIX ITPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHWM, I'PaHUL] CBOETO 3HAHUS U
HE3HAHHUs, HOBBIX ITI03HABATEIIBHBIX 3a/1a4 U CPEACTB UX TOCTHKEHUS.

npedmemuble (BBITYCKHUK HAYYUTHCS U MOJTYYHT BO3MOKHOCTh HAYYUTHCS (BBIICICHO
KYPCUBOM)'

Aure0pa m Ha4YaJ1a MaTeMATHYECKOI0 aHAIN3a
DJICMEHTBI TEOPUH MHOKECTB M MATEMaTHYEeCKOM JIOTUKH

v CBO60,Z[HO ONCpUpOBaTh NOHATHAMMN: KOHCYHOC MHOXKCECTBO, 3JICMCHT MHOKCCTBA,
MIOAMHOKECTBO, MEPCCCUCHUC, 06’BCI[I/IHCHI/IC " pa3HOCTb MHOKCCTB, YUCIIOBBIC
MHOXKECCTBA Ha KOOpI[I/IHaTHOI\/'I HpHMOfI, OTPE30K, UHTCPBAJI, TIOJTYUHTCPBAJ, IPOMCIKYTOK
C BBIKOJIOTOM TO‘-IKOfI, rpa(bnqecxoe MMPpEACTABJIICHUC MHOKCCTB Ha KOOpIIHH&THOfI
IIIIOCKOCTH,

v 3a1aBaTb MHOXKECTBA IICPCUNUCICHUCM U XapaKTCPUCTUICCKUM CBOﬁCTBOM;



v
v

v

OIIEPUPOBATH MTOHATUAMHU: YTBEPKICHUE, OTPULIAHUE YTBEPKACHNS, UCTUHHBIEC U
JIOKHBIE YTBEP)KJICHHS, TPUYNHA, CIICJICTBUE, YACTHBIN CITy4dail 00IIEro yTBEP:KACHHUS,
KOHTpIIpUMED;

IIPOBEPATH NIPUHAMICKHOCTD JIEMEHTA MHOXKECTBY;

HaXOJUTh [epEcCeUeHUe U 00bEIMHEHNE MHOKECTB, B TOM YHUCIIE IIPEICTaBICHHbIX
rpaduvecKy Ha YMCIOBOM MPSMON M Ha KOOPIUHATHON TUIOCKOCTH;

IIPOBOJIUTH JI0KA3aTEeNIbHbIE PACCYXKACHUS JUIsl 000CHOBAHUS UICTUHHOCTH YTBEPIKICHUH.

onepupoeseambs NOHAMUeEM onpeéeﬂeﬁuﬂ, OCHOBHBIMU BUOAMU onpe()eﬂeHuﬁ, OCHOBHbIMU

8UOAMU MEOPEM;

norumams Cymbvp KOC6EHHO20 ()oms’ameﬂbcmea;

onepupoesambsv NOHAMUAMU CHENTHO20 U HECHEMHO20 MHOIcecmeaa,

NPUMEHAMb MeMO0 MaAmMemMamudecko UHOYKYuu 0Jisi NPOBEOeHUs. PACCYHCOCHUU U

00KaA3amenbcme u npu peuteHuu 3a0ay.

B noBceqHEeBHOM KM3HU U IPpH H3YYCHUH NPYIUX MPEeAMETOB:

v

v

HCIIOJIb30BATh YMCJIOBBIE MHOKECTBA HA KOOPIMHATHON NPSIMON M Ha KOOPAWHATHOM
IIJIOCKOCTH JIJIS1 ONIMCAHUS PEAIBHBIX IIPOLIECCOB U SIBIICHUN;

IIPOBOJIUTH JI0KA3aTEIIbHBIE PACCYXKIACHHUS B CUTYAIUsAX [IOBCEIHEBHOM )KU3HU, IPU
penIeHny 3a/1a4 U3 Ipyrux NpeamMeToB

-UCNONIL30BAMb MEOPEMUKO-MHONCECMEEHHBII S3bIK U A3bIK I02UKU OJ1s ONUCAHUSL PeaIbHbIX
npoyeccos u A61eHUll, Npu peuleHuu 3a0ad 0pyeux yueOHblX npeomMemos.

Yucjia 1 BLIPAKEHUS

v

AN

AN

v

CB00OJTHO OTIEPHPOBATH MOHATHAMH: HATYPATHLHOE YUCIIO, MHOKECTBO HATYPATBHBIX
qHCell, IEJI0C YHCII0, MHOXKECTBO IENIBIX YUCEIl, 0OBIKHOBEHHAS JIPO0b, CCITHUHAS
Ipo0Ob, CMEIIAaHHOE YHCJI0, PAIIMOHAIBHOE YUCIIO, MHOXKECTBO PAIIMOHAIBHBIX YHCEII,
HPPaIMOHAILHOE YUCIIO, KOPEHB CTEIICHH N, ICHCTBUTEIHLHOE YHCII0, MHOXKECTBO
JNCHCTBUTEILHBIX YHCEJI, FCOMETPUYCCKast HHTEPIPETAINS HATYPATbHBIX, [IEJIBIX,
paIMOHAIBHBIX, ICHCTBUTEIILHBIX YHCEI;

BBITIOJIHATH OKPYIJICHHE PAllMOHATIBHBIX M HPPAIMOHAIBHBIX YHCEN C 3a/IaHHOM
TOYHOCTBIO;

CpaBHMBATh JICHCTBUTEIIbHBIC YUCIIA PAa3HBIMU CIIOCOOAMH;

YIOPSAA0YMBATE YHCIa, 3aAIMCAHHBIC B BHJIC OOBIKHOBCHHOM M JICCATUYHOM IpOOH, JuCIIa,
3alMCaHHBIC ¢ UCIIOJIb30BaHNEM apu(PMETHYCCKOro KBAJAPATHOIO KOPHS, KOPHEH cTereHn
Ooumple 2;

Haxoauth HOJI u HOK pa3HbiMu cioco6aMu 1 UCIOJIb30BaTh UX MPH PEIICHUH 3a/1a4;
BBITIOJIHATH BBIYMCIICHHS U TIPE0Opa30BaHus BRIPAKCHHIA, COICPIKAIINX ACHCTBUTEIbHBIC
qKcia, B TOM YHCIIe KOPHU HATYPaIbHBIX CTCTICHEH;

BBITNIOJIHATH CTAHIAPTHBIC TOXKISCTBEHHBIC MTPEOOPA30BaHUS TPUTOHOMETPUUYCCKHUX,
JIOrapu(PMHUUECKHX, CTCIICHHBIX, UPPAIIHOHAIBHBIX BHIPAKCHHI.

c80000HO onepupoeambs YUCI06bIMU MHOJNHCECMBAMU NPU DEeUleHUU 3610611{,'

norumamos NPUYUHbl U OCHOBHbLE uoeu pacuiupeHus Yuciloeblx MHOMCECME,

Cc80000HO 6bINOJIHAMb MOANCOECINEECHHbLE npeo6pa306aHuﬂ MpUcOHOMemMpu4eCKux,

ﬂOdequMMH@CKMX, CNEeNnerHHsblx 8blpa.?fC€H1/l12,'

B noBcegHeBHOM KU3HM M NIPH U3YYEeHUH APYTUX NPEAMETOB:

BBITOJIHATH ¥ OOBSICHATH CPaBHEHUE PE3YJIbTATOB BBHIUMCIEHUH NP PEILICHUN MPAKTUYECKUX
3aJa4, B TOM YHUCJIe PUOIMKEHHBIX BEIYUCIICHHUH, UCII0JIB3YS pa3Hble CIIOCOObI CPAaBHEHHIA;
3alMChIBaTh, CPABHUBATh, OKPYIJISITh YNCIIOBBIE TAHHBIE PEAJIbHBIX BEJIMUMH C
HCII0JIb30BAHUEM Pa3HBIX CUCTEM U3MEPEHMS;

COCTaBJIAThH M OIICHUBATh PA3HBIMU CIIOCOOAMHU YHCIIOBBIE BBIPAKEHUS MPH PELLICHUN
MPAKTUYECKUX 3a/1a4 U 337a4 U3 IPYTuX y4eOHBIX MPEAMETOB.



YpaBHEeHHUs] H HEPABEHCTBA
v CBOOOIHO ONEPUPOBATH MIOHATHIMHK: YPaBHEHHUE, HEPABEHCTBO PABHOCHIIBHBIE
yYpaBHEHUS U HEPABCHCTBA, ypaBHEHUE, SIBIISIOIICECS CICICTBUEM JIPYrOr0 YPaBHEHUS,
ypaBHEHUsI, PABHOCUJIbHBIC HA MHOYKECTBE, PABHOCHIJIbHBIC TIPe0Opa30BaHuUs YPABHECHHIA,
v/ pelIaTh pa3Hble BUJIbI YPABHEHUH M HEPABEHCTB U MX CHCTEM, B TOM YHCIIE HEKOTOPBIE
ypaBHeHus 3-ii U 4-i cTeneHel, IpoOHO-paMOHAIbHBIE U UPPAIIMOHATIBHBIE;
v/ OBIIQJIETh OCHOBHBIMH THIIAMH [OKA3aTEIbHBIX, JOrapU(PpMUUECKUX, HPPALIUOHATILHBIX,
CTCTICHHBIX YPAaBHECHU U HEPABEHCTB U CTAHJIAPTHHIMHU METOJAMH UX PEIICHUN U
MPUMEHSTH UX TIPU PEIICHUU 3a/1a4;
MPUMEHSTH TeopeMy Buera i pereHrss HeKOTOPBIX YPaBHEHHH CTEIICHH BBIIIIE BTOPOIA;
MMOHUMATh CMBICII TEOPEM O PABHOCHIIBHBIX W HEPABHOCHIIBHBIX MTPEOOPA30BAHUSIX
YpaBHEHUU U yMETh UX JOKA3bIBaTh;
v/ BJaJeTh METOJAMU pPELIEHHs YPABHEHHI, HEPABEHCTB M UX CUCTEM, YMETH BLIOMPATH
METO/1 pelIeHus1 1 000CHOBBIBATh CBOM BBIOOD;
v/ HCIIONIB30BaTh METO HHTEPBAJIOB IS PELIEHHs HEPABEHCTB, B TOM YHCIE APOOHO-
PaIMOHATILHBIX M BKITFOYAONIUX B ce0s1 MppaIlHOHATBHBIC BRIPAKCHIS;
v/ pemiath anre0pandeckrue ypaBHEHHs M HEPABEHCTBA M UX CUCTEMEI C ITIapaMeTpaMu
aNreOpanvIeckuM U rpaguuecKuM METOIaMHU;
BIIQJICTh Pa3HBIMH METOIaMHU JIOKa3aTeJIbCTBA HEPABCHCTB;
pelIaTh ypaBHEHUS B IEJBIX YHCIIAX;
M300pakaTh MHOXKECTBA Ha TJIOCKOCTH, 33/1aBaeMbI¢ YPAaBHEHUSIMHU, HEPABCHCTBAMH U MX
CUCTEMaMH;
v cBOOOJIHO MCIOJIB30BATh TOKIACCTBEHHBIE MPE0OPA30BAHMUS [IPU PEIICHHH YPaBHEHHUI 1
CHUCTEM ypaBHEHUI
C80000HO onpeodensims Mmun U 8blOUPams Memoo peuleHus NOKA3AMENbHbIX U
Jl02apughmMuieckux ypagHeHull U HepaseHcms, UppayuoHaIbHbIX YPAGHEeHUll U HEPABEHCMS,
MPULOHOMEMPUYECKUX YPABHEHUL U HEPABEHCME, UX CUCTEM,
€c80000HO pewiams cucmembvl TUHEUHbIX YPAGHEHUU,
peulams 0CHOBHble MUNbL YPAGHEHULL U HEPABEHCNE ¢ NApAMempamiL;

AN

AN

B noBcegHeBHOIM KU3HM U NP U3YyYeHUH APYTUX MPeIMeTOB:

COCTaBIISATh U pelIaTh YPaBHEHUs, HEPABEHCTBA, UX CUCTEMbI IIPU PEILICHUH 3aau APYTUX
y4eOHBIX MPEMETOB;

BBITIOJIHATH OLIEHKY MPaBIONO00US Pe3y/IbTaTOB, MOIYyYaeMbIX IIPU PELICHUH Pa3INYHbIX
ypaBHEHUM, HEPABEHCTB U UX CUCTEM IPH PEIICHUHU 3a]1a4 IPYTUX y4EOHBIX MIPEIMETOB;
COCTaBIISATh U pelIaTh ypaBHEHHUS U HEPABEHCTBA C MapaMeTpaMHU MPH PEIICHUH 3a1a4
JOPYrux y4eOHbIX IPEIMETOB;

COCTaBIISATh YpaBHEHHE, HEPABEHCTBO WJIM UX CHCTEMY, OMUCHIBAIOIINE PEATbHYIO CUTYAIIUIO
WM MPUKJIAJHYIO 337a4y, HHTEPIPETUPOBATH MOTYUECHHBIE Pe3YNbTaThI;

UCIOJIb30BaTh IPOTPaMMHBIE CPEJICTBA IIPU PEILICHUH OTACNIbHBIX KIaCCOB YpaBHEHUHN U
HEPaBEHCTB

DyHKUUH

v Brageth MOHSITHIME: 3aBUCHMOCTD BETMYHH, QYHKIHS, ApTyMEHT ¥ 3HaYeHHe (QyHKIIH,
001acTh OInpeeNeH sl 1 MHOKECTBO 3HaYeHUH (YHKIUH, rpaduK 3aBUCUMOCTH, TpapuK
GyHKUIMHU, HYTH QYHKIUHN, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, BO3pACTaHUE HA YHCIOBOM
IPOMEXYTKE, yObIBAHUE HA YHCIOBOM IIPOMEKYTKE, HauOOJIbIIIee 1 HAUMEHbIIIee
3Ha4YeHHe (PYHKIUU HAa YUCIOBOM MIPOMEXYTKE, IepruoIndecKast GyHKIUS, IePHOI,
YyeTHas U HedeTHas PYHKIMH; YMETh IPUMEHSTh 9TU MOHATHUS MPH pELICHUH 33/1ay;

v/ BIQJIETh MOHSITHEM CTETIEHHAS! QYHKIIHS; CTPOUTH €¢ TpadK U yMETh IPUMEHSITh
CBOMCTBA CTENIEHHOIN (QYHKIIMM MIPU PELICHUH 337134,



v/ BIQJIETh MOHSTHAMHE TTOKa3aTeNIbHas DYHKI[HS, SKCIIOHEHTA; CTPOUTh UX TPAPUKH U
YMETh PUMEHSTH CBOMCTBA MOKA3aTEIbHON (DYHKIIMU NIPU PEIICHUH 3a/1a4;
v/ BIIQJIETh MOHATHEM JorapupmMuueckast QYHKIHS; CTPOUTH €€ rpadyK U yMETh IPHUMEHSATh
CBO¥cTBA JIoTapu(PMUUECKON (PYHKIMH MIPH PELICHUHN 3a]1ay;
v/ BJIQJIETh MOHATUSIMH TPUTOHOMETPUYECKHE (PYHKIIUHU; CTPOUTH X IPA(UKU U YMETh
MPUMEHSTH CBOMCTBA TPUTOHOMETPUYECKUX (DYHKIUI MPH PELICHUH 33134,
v’ BIIQJIETh MOHATHEM 00paTHas (PYHKIHS; IPUMEHSTE 9TO NOHSTHE [IPU PEIICHAN 3a/1a4;
v IIPUMEHSATH MPU PELICHUH 3a/1a4 CBOMCTBA (PYHKIUIT: YETHOCTh, IEPUOAUIHOCTb,
OTPaHUYEHHOCTb;
v TIPUMEHSATH MPU PEIICHNH 3324 peoOpa3oBanus rpaGuKoB (yHKIIHIA;
v/ BIIQJIET MOHATHAMH YKCIIOBAs MOCIIEN0BATEIBHOCTD, apu()METHIECKAS U
reoMeTpHuyecKas Mporpeccus;
v TIPUMEHATH MPU PEIICHAN 3314 CBOMCTBA U MPU3HAKH apru()METHIECKOM 1
r€OMETPUYECKOU IPOTPECCUN.
® gnademvb NOHAMUEM ACUMRMOMbL U YMEMb €20 NPUMEHAMb NPU PEUeHUU 3a0ad,;
®  NPUMEHAMb MemoObl peuleHus NPOCmeuuux oupghepeHyuanbHulx ypagHeHuil nepeozo u
8MOP0O20 NOPSIOKOE

B noBceHEeBHOM KU3HU U NIPH U3YyYEHHUHU APYTHX Y4eOHBIX IPEAMETOB:

— OIpeAensaTh 1o rpadukaM U UCTOIb30BaTh IS PELIeHHs] MPUKIIaIHbIX 3a]]a4 CBONCTBA
peasIbHBIX MPOLIECCOB U 3aBUCUMOCTEN (HanOobIlIve U HAaUMEHbIINE 3HAYCHHUS,
IIPOMEXYTKH BO3pAcTaHUs U yObIBaHUS (DYHKIMH, IPOMEKYTKU 3HAKOTIOCTOSIHCTBA,
aCHMIITOTBI, TOUKH Ieperunoda, nepuo 1 T.11.);

— HHTEPHPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHON MPAKTUUECKOW CUTYAIINU;.

OTIPENIENATh IO TpapHKaM MPOCTEHIINE XapaKTEPUCTUKH MEPUOTNICCKUX MTPOIIECCOB B
OMOJIOTHH, SKOHOMHUKE, MY3bIKE, PAAHOCBSI3H U Jp. (aMILTUTY/1a, IEPHO U T.11.).

DJieMeHThl MaTeMATHYeCKOIr0 aHAIU3a
v Buajgerh NOHATHEM OECKOHEYHO YOBIBAKOIAas T€OMETPHIECKAs IPOTPECCHS U YMETh

IIPUMCHATH €0 IIpyu PEIICHHUU 3a4a4,
v IPUMCEHATH JJIs1 pCHICHUA 3a/la4d TCOPUIO IPEACIIOB,
BJIaJCTh IIOHATUAMU OeckoHeUHO 00JIbIIKe U 0ECKOHEYHO MAJIble YHCIIOBEIS
OCJICAOBATCIIBHOCTH U YMCTh CPABHUBATDH OECKOHEYHO 0O0JIBIINE U OECKOHEYHO MaJible

<

MOCJIeI0BATEIbHOCTH;
BJIAJIeTh MOHATUAMU: IPOU3BOIHASA (DYHKLIMU B TOUKE, IPOU3BOIHAS (DYHKIIMH;
BBIUUCIIATH IPOU3BOIHBIE 3JIEMEHTAPHBIX (PYHKIMHI U UX KOMOUHALMT;
UCClIeI0BaTh (PYHKIIMM HA MOHOTOHHOCTb U 3KCTPEMYMBI;

CTPOMTH IpaUKH U IPUMEHSATH K PELICHUIO 3a/1a4, B TOM YHCIIE C TapaMeTpOM;
BJIQJIeTh MOHATHEM KacaTelbHas K TpapuKy GYHKIIMU U YMETh IPUMEHSTH €ro Npu

AN NN

peIlICHUM 3a/1aY;
v/ BJIajeTh MOHATHUAMH IEPBO0OOpasHast GYHKIHs, ONPeIeIeHHBIN HHTErPaT;
v’ npumeHsTh TeopeMy Herorona—JIeliOHMIIA U €€ CIeACTBYS s PEIECHHs 3a/1a4;
®  80000HO 61a0emb CMAHOAPMHBIM ANNAPAMOM MAMEMAMUYECK020 aHaIu3a 0
BLIYUCTEHUS NPOU3BOOHBIX (DYHKYUU OOHOU NePeMeHHOLL,
®  C80000HO NPUMEHAMb ANNAPAM MAMEMAMUYECKO20 AHAIU3A 015 UCCTe008aAHUSA PYHKYUL U
NOCMpoerUsl 2papuKos, 8 Mom Yucie UCCIe008AHUL HA BbINYKIOCHb,
® onepuposams NOHAMUEM NEPEOOOPA3HOU PYHKYUU Ol peuleHus: 3a0ay,
® 0gnademv OCHOBHbIMU C8edeHusmMU 00 unmezpane Horomona—Jleiibnuya u e2o npocmeriuiux
NpUMEHeHUsX;



yMemy 8bINOHAMb NPUOIUICEHHbIE BbIYUCTEHUS (MEmOObl peueHUs YyPasHeHUl,
8bIUUCTICHUS ONPEOeNIeHHO20 UHMe2Paa);

yMemyb NPUMEHAMb NPUNOAHCEHUE NPOUIBOOHOU U ONPEOeIeHHO20 UHMESPANd K PeuleHuo
3a0ay ecmecmeo3HAHUSL,

61a0emsb NOHAMUAMY 8MOPAsL NPOU3BOOHAS, 8bINYKIOCMb 2papuKa GyHKyuu u ymems

uccne006amv YYHKYUIo Ha 8bINYKIOCHb

B noBcegHeBHOM KU3HM M NIPH U3YYEeHUH APYTUX Y4eOHBIX NIPeAMeTOB:

pemaTh NPUKIAHBIE 33/1a91 U3 ONOJIOTHH, (GU3UKU, XUMHUH, SKOHOMHKH U IPYTHX
IIPEIMETOB, CBA3aHHBIE C UCCIIEIOBAHUEM XapaKTEPUCTUK IIPOLIECCOB;
UHTEPIPETUPOBATH MOJTYYEHHBIE PE3YJIbTATHI.

CTaTuCTHKA M TeOpHsl BEPOSATHOCTEN, JIOTHKA M KOMOMHATOPHKA

v

v

AN

AN

v

OrnepupoBaTh OCHOBHBIMU OTIUCATEIHHBIMH XapaKTEPUCTUKAMH YUCIOBOTO HabOpa,
TIOHSATHEM TeHepaJibHasi COBOKYITHOCTh U BEIOOPKOI U3 HEE,

OTIEPUPOBATH MOHATUAMHU: YACTOTA U BEPOATHOCTH COOBITHS, CyMMa M MPOU3BEICHHE
BEPOSATHOCTEH, BEIUMCIISTH BEPOSITHOCTH COOBITHI Ha OCHOBE TIOJICYETA YHCIIa UCXOJIOB;
BJIQJIETh OCHOBHBIMH IMMOHATUSIMH KOMOMHATOPUKH U YMETh UX IPUMEHSTH MPU PEIICHUN
3azay;

HWMETh MpeJICTaBIeHNUE 00 OCHOBAX TEOPUH BEPOSATHOCTEH;

WMETh MPEJICTABICHUE O TUCKPETHBIX M HETIPEPBIBHBIX CIIYYaHBIX BETUIHMHAX U
pacrpeeneHusX, 0 He3aBUCUMOCTH CITyYailHbIX BEJTMYUH;

HMMETh MPECTABICHUE O MATEMATHYECKOM OXKUJAHUU U JUCTIEPCUN CITydaiHbIX
BEJIMYMH;

MMETh MPEICTABIEHNE O COBMECTHBIX PACIPEICIICHUAX CTyYailHbIX BEJIUYUH;
MMOHUMATh CYTh 3aKOHA OOJIIINX YHCEN U BHIOOPOYHOTO METOa U3MEPEHUS
BEPOSITHOCTEM;

MMETh MPEJICTaBIEHNE O HOPMaJIbHOM paclpeAesieHu! U MpUMepax HOPMaIbHO
pacnpeeieHHbIX CIy4allHbIX BEJIUYNH;

MMETh NPEJCTABICHUE O KOPPEISIUH CIyYalHbIX BEJIUYUH;

umemyv npeocmasierue 0 YeHMpAaibHOU NPedebHol meopeme;

671A0eMmb OCHOBHBIMU NOHAMUAMU Meopuu 2pagos (epagh, eepuiuna, peopo, cmenems

sepulunbl, Nymo 8 2paghe) u ymems NPUMEHAMb UX NPU peulenun 3a0ay;

umemuv npeocmasierue 0 0epesvsx U ymems NPUMeHsams Npu peueHuu 3a0ay,

yMemsb oCywecmaisims nymu no pebpam, 00xoovl pebep u eepuiun epagha;

811a0emb NOHAMUSAMU KOHEYHbLE U CUEMHbLE MHOICECMEA U YMEeNb UX NPUMEHSIMb NPU
peuteHuu 3a0au;
YyMemb NPUMEHSIMb MEMo0 MAMeMamui4eckot UHOYKYuu,

B noBcegHeBHOIM KU3HM U NPH U3YUYEHUH APYTUX MPeIMETOB:

BBIYHCIISITH WM OLICHUBATh BEPOSATHOCTH COOBITHI B peaIbHOM KU3HH;

BBIOMPATH METOBI TIOIXOSIIETO MPEACTABIECHUS K 00paOOTKH TaHHBIX

TekcTOoBbIE 321a4YH

Pemrate pa3Hble 3a1a4u NOBBILIEHHON TPYAHOCTH; aHAJTM3UPOBATH YCIOBHE 33]1a4H,
BBIOMPATH ONTUMAIBHBIN METOJ] pEIICHUS 33a[]a4i, PaCCMaTpUBas pa3InIHbIE METOIBL;
CTPOUTH MOJIENb PELICHUS 3a/1a4¥, IPOBOJUTH JOKAa3aTEIbHbIE PACCYKICHUS MPU PEILICHUN
3aJ1a4uM;

pemiate 3a1a4n, Tpedyromue nepedopa BapuaHToOB, POBEPKH YCIOBUM, BEIOOpa
ONTUMAIBHOTO PE3yJIbTaTa;

aHAJIM3UPOBATh U UHTEPIPETUPOBATH MOJIYUCHHbIE PEIIEHUSI B KOHTEKCTE YCIOBUS 3a]1a4H,
BBIOMPATH PEIICHHs], He IPOTUBOPEYAIE KOHTEKCTY;




— MEepeBOAMTH IPH PEIICHUH 3aa4i HHPOPMALIHUIO U3 OJJHON (OPMBI 3aIIUCH B IPYTYIO,
UCTOJIB3Ys IPU HEOOXOIUMOCTH CXEMBbI, TaOIHIIbI, TpadUKH, THarpaMMBl.
B noBcegHeBHOM KM3HM W NPH M3YYEHHMH JAPYITHX INpeIMeTOB:pellaTh NPaKTUUECKHUE
3aJ1a4uM U 3a/1a4M U3 IPYruX IpeaIMeETOB.
I'eomerpus

v BiiaJieth reOMETpUYECKUMH MOHATHSIMHE TP PENIEHHUH 33]1a4 U TIPOBEICHUH
MaTeMaTHYECKUX PacCyXJCHUH;

v/ caMOCTOSATENBEHO (HOPMYIHPOBATE ONPEICIEH S TEOMETPUIECKUX (PUTYD, BBIIBUIATH
THIIOTE3bI O HOBBIX CBOMCTBAX M MPH3HAKAX T€OMETPUUYECKUX (PUTYP B 0O0CHOBBIBATH
WJIM OIIPOBEPraTh UX, 00001IaTh WM KOHKPETU3UPOBATh PE3Yy/IbTAaThl HA HOBBIX Kiaccax
¢buryp, NpoBOIUTH B HECTIOXKHBIX CIydasx Kilaccu(UKaluio QUryp Mo pa3aIudHbIM
OCHOBAHUSIM;

v/ WCCIeoBaTh YEPTEKHU, BKITIOUAsk KOMOUHAIINK (UTYD, U3BJIEKATH, HHTEPIIPETUPOBATH U
peoOpa3oBbIBaTh HHPOPMALUIO, IPECTABICHHYIO Ha YepTexax;

v/ pemiarh 3aj1aul T€OMETPHUYECKOTO COJIEPIKAHUS, B TOM YHCIIE B CHTYAIHAX, KOT/Ia

QITOPUTM PEUIECHUS HE CIEeIyeT SIBHO U3 YCIOBHS, BHIIIOJIHATh HEOOXOAUMBIE /TS

pelIeHns 3a/1a4K IOTIOJTHUTEIbHBIE TOCTPOCHHUS, UCCIIEA0BATh BOZMOKHOCTh

MIPUMEHEHUSI TeOpeM U GOpMYIT JUTsl pelIeHHs 3a/1a4;

yMeTbh (OPMYIUPOBATH U JOKA3bIBATH FEOMETPUUYECKUE YTBEPKICHUS;

BJIAJIETh MOHATHSAMH CTEPEOMETPUHU: ITPU3Ma, NMapalljIesIeNuIe], MUpamMuaa, TeTpasip;

HMMETh NPEJCTABIECHUS 00 akcHOMaX CTEPEOMETPUH U CIEJCTBUAX U3 HUX U YMETh

MPUMEHSTH UX MPU PELICHUH 33/1a4;

v/ yMEeTh CTPOHTH CEUCHUSI MHOTOTPAHHUKOB C HCTIOJIb30BAHUEM PA3IHMIHBIX METOIOB, B
TOM YHCJIE U METOJA CIIEJIOB;

v/ MMEeTh MPE/ICTAaBICHHE O CKPEIIMBAOIINXCS TPSIMBIX B IPOCTPAHCTBE M YMETh HAXOAUTh
YroJl ¥ pacCTOSIHUE MEKIY HUMH;

v’ TIPUMEHSATH TEOPEMbI O MAPAICIFHOCTH MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE TPH

peLLIeHUH 3a]1a4;

YMETh PUMEHSTH NapajjIelIbHOE IPOEKTUPOBAHNUE [T N300paskeHus puryp;

YMETh IPUMEHSTh NEPIEHANKYIAPHOCTH IPSIMOM U INIOCKOCTH IIPU PELIEHUH 33/1a4;

BJIAJIeTh MOHATUSMHU OPTOTOHAJILHOE IPOEKTUPOBAHUE, HAKIIOHHBIE U UX IIPOCKIUH,

YMETh IPUMEHSATh TEOPEMY O TpeX NEPHEHAUKYIAPAX P PEIICHUH 3a1a4;

v/ BIAJETh MOHITHIMH PACCTOSIHHE MEX Ty PUTrypaMu B IPOCTPaHCTBE, OOIIHIA
NEePIEHANKYIISAP IBYX CKPELIMBAIOIIUXCSA IPSAMBIX U YMETh IPUMEHSTh UX MIPH pELICHUH
3ajauy;

v/ BIAQJETh MOHITHEM YrOJl MEX/y MPSAMOM U INIOCKOCTBIO H YMETh IIPUMEHSITh €0 TpH
pelleHnH 3a1a4;

v/ BIAJETh MOHSTHIMHE JBYTPAHHBIN YrOJI, YrOJI MEXIY IUIOCKOCTSMH, IEPIICHIUKYISPHbBIC
IUIOCKOCTU M YMETh IIPUMEHSTh UX IIPU PELICHUH 3a/1a4;

v/ BIAJETh MOHITHAMHE TPU3Ma, Mapajuiesenue/] i IPUMEHITh CBOMCTBA Mapauieleiie a
IIPU peLeHUH 3a/1ay;

v/ BIAQJETh MOHITHEM MPAMOYTOJIBHBIN MapasIeenue i IPUMEHSITh €ro IPH PelIeHHN
3az1a4;

v/ BIAJETh MOHITHIMH IUPAMHU/IA, BHIbI THPAMHI, SIEMEHTHI TIPABUIIBHON THPAMHU/IBI U

YMETb IPUMEHSATH UX IIPH PELIECHUN 3a/a4;

HMETh NPEJCTABICHUE O TeOpeMe Dijlepa, IPaBUIbHBIX MHOTOTPaHHUKAX;

BJIQJETh MOHATHEM ILIOLIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB U YMETh IPUMEHSTH €r0

IIpY PELICHNUH 33]1a4;

v/ BIIaJeTh NOHATHSIMH Tella BparieHus (UIMH/P, KOHYC, miap u cdepa), uX CeueHus U
YMETb IPUMEHSATH UX IIPU PELLIEHUU 33/a4;

v\ BIIAJeTh NOHATHIMH KaCaTeJIbHBIC MPSIMBIC U IUIOCKOCTH U YMETh IPHUMEHSTH U3 TPH
pELICHNH 33]1a4;

AN
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v HMETh NIPEJICTABJIEHHS O BIMCAHHBIX U ONMCAHHBIX chepax U yMETh IPUMEHATH MX IIPU
pEIICHUH 33]1aY;
v’ BJIaJ€eTh NOHATUAMHU 00BEM, 0OHEMBI MHOTOIPAHHMKOB, TEJI BPALIEHHS M IPUMEHSITH HX
MIPY PEIICHUH 33]1aY;
v HMETh IIPEJICTABJIEHHE O Pa3BEPTKE LUIMHIPA U KOHYyCA, IUIOMIAN TIOBEPXHOCTH
WIMHJPA U KOHYCa, YMETh MIPUMCHSITh UX IPU PEIICHUH 33]1aY;
v UMETh IIPEICTABJIEHHE O IUIOMAIH CPEPHI U YMETH IPHUMEHSTH €r0 PH PELIEHHUH 3a/1a4;
v yMETh pelarh 3a1a4i Ha KOMOUHAIMKY MHOIOTPAHHUKOB U TEJl BPAIECHHUS;
v UMETh IIPEICTABJIEHHE O M0J00MHU B IIPOCTPAHCTBE U YMETH PEIIATh 3a1a4M Ha
OTHOIIIEHHE 00HEMOB H IIJIOIMIAJICH MOBEPXHOCTEH MOAOOHBIX QHUTYD.
HUmemsb npeocmasnenue 06 akcuomamuyeckom memooe,
enadems NOHAMUEM 2e0MempuiecKue Mecma moyex 8 nNpoCmMpaHcmee u ymenms npUMeHamo
UX 015 peutenus 3a0ay,
yMemsb npUMeHAmMb Ol peuleHUs 3a0ay C8OUCMEa NIOCKUX U 08Y2PAHHBIX V2/l08,
MpexepanHHo20 yend, meopemvl KOCUHYCO8 U CUHYCO8 OJisl MPexspanHo20 yeud;
enadems NOHAMUEM NEPNEHOUKYIAPHOE CedeHue NPUMblL U yMemb NPUMEHAMb e20 npu
peuwieHuu 3a0au;
umemuv npeocmasienue 0 080UCMBEHHOCIU NPABUTbHBIX MHO202PAHHUKOB,
e1ademsv NOHAMUAMU YEHMPATIbHOE U NAPAJllelbHoe NPOEKMUPOB8AHUe U NPUMEHAMb UX NPU
NOCMPOeHUU ceyeHUll MHO202PAHHUKO8 MemoO0OM NPOEeKYUll,
umemyv npeocmasierue 0 pazeepmrke MHO202PAHHUKA U Kpamydauuem nymu Ha
NOBEPXHOCIU MHO202PAHHUKA,
umemnv npeocmasienue 0 KOHU4eCKUX ceyeHusx,
umemyv npedcmasienue 0 Kacarowuxca cghepax u KOMoOuHayuu mei 8pawjeHus u ymems
NPUMEHAMb UX NPU PeULeHUU 3a0ay,
NpUMEHAMb NPU peueHuu 3a0ai GoOpMyny paccmoanus Om mouxku 00 NIOCKOCHU;
81a0emsb pasHbIMU CNOCODAMU 3A0AHUSL NPAMOU YPAGHEHUAMU U YMemb NPUMEHAMb Npu
peuieHuu 3a0au;
NpUMEHAMb NPU peuleHuU 3a0ad U 00Ka3amenbCmee meopem 8eKmopHslil Memoo U Memoo
KOOpOuHam;
umMemsb npeocmasieHue 00 akCuomax odvema, npumMeHsIms hopmyisbl 00vEM0O8
NPAMOY20/IbHO20 NApallleslenunedd, Npusmbvl U NUPaAmMuodvl, mempas’opa npu peueHuu
3a0ay;
npuMeHAmMb meopemvl 06 OMHOUWEHUSAX 00bEMO8 NPU peuleHul 3a0a,
NpUMEHAMb UHMe2Pail 05 8bIYUCIEHUS 00bEMO8 U NO8epXHOCHell mejl 8DAUeHU,
8LIYUCTEHUS NIIOUA0U Chepuyecko2o nosca u 00vema uaposozo Ciosl,
umMemyv npedcmasierue 0 OBUNCEHUSIX 8 NPOCMPAHCMEe. NAPAJLLEIbHOM NepeHoce,
CUMMemMPUU OMHOCUMETbHO NIOCKOCIU, YEHMPAIbHOU CUMMEMPUU, NO8OPOme
OMHOCUMENLHO NPAMOU, BUHMOBOU CUMMEMPUU, YMEemb NPUMEHAMb UX NPU peuleHuU
3a0ay;
umemyv npedcmasierue o niouwaou Opmo2OHAILHOU NPOEKYUU;
umMemyv npedcmasgierue 0 MmpexepanHom U MHO202PAHHOM Yaile U NPUMEHAMb C8OUCMBA
NJIOCKUX Y2]108 MHO202PAHHO20 Velld NpU peueHul 3a0au,
umMemv npedcmasierus 0 npeoopaz08arHuy NOO0OUs, 2OMOMeMuL U yMems NPUMEHIMb Ux
npu peuleHuu 3a0a4;
yMemsb peuams 3a0ayu Ha NI0CKOCU MemMoOdMU CmepeomMempulL;
yMemb npUMeHAmMsb Gopmyibl 00beM08 Npu peuleHuu 3a0ay

B noBceaHeBHOI *KU3HM U TP M3YyYEeHHUH JAPYTUX PeAMETOB:

—  COCTaBIIITH C UCIIOJIb30BAaHUEM CBOICTB TCOMETPHUICCKUX (I)I/Il"yp MAaTeMaTU4YCCKUEC MOJCIIN
UId pCHICHUA 3aJad IMPAKTHYCCKOI'0 XapakTepa H 3a4a49 H3 CMCXKHbIX JUCHUILINH,
HUCCIICA0BATH IMMOJYUCHHBIC MOJCIIN U UHTCPIPCTUPOBATL PC3YIIbTAT

BeKkTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE




Brnagets MOHSATHUSAMU BEKTOPBI U UX KOOPIUHATHL;
YMETb BBITIOJIHATH OTIEPAIIUH HAJl BEKTOPAMU;
WCIOJIb30BaTh CKAJSPHOE TPOU3BECHIE BEKTOPOB MPHU PEIICHUH 3a/1a4;
MIPUMEHSTH YPaBHEHUE TUIOCKOCTH, (POPMYITY pacCTOSHHS MEXKy TOUKAMH,
ypaBHeHUE cephl IPU PEIICHUU 3a/1a4;
v\ IPUMEHSTH BEKTOPHI U METOJ KOOPIMHAT B IIPOCTPAHCTBE NIPU PELIEHHUH 33134 ;
® Haxooumv 00vem napanienrenunedda u mempa’0pa, 3a0aHHbIX KOOPOUHAMAMU CEOUX
BEPULUH,
* 3a0a8amb NPAMYIO 8 NPOCMPAHCIEE;
®  HAX0O0UmMb paccmosHue Om MoyYKu 00 NIOCKOCHU 8 CUCemMe KOOPOUHAM,
®  HAX0O0UMb PACCMOSHUE MENCOY CKPEUWUBAIOUUMUCS NPAMBIMU, 3AOAHHBIMU 8 CUCTeMe
KOOpOUHam.
HcTopusi MaTeMaTHKH
NmeTs nipeicTaBIeHHE O BKJIA/IE BBIIAIONIUXCS MAaTEMATHKOB B Pa3BUTHE HAYKH;
MMOHUMATh POJIb MATEMATHUKH B pa3BUTUH Poccuu.
MeToabl MATEMATHKH
v Hcnosb30BaTh OCHOBHBIE METOIbI J0KA3aTENLCTBA, IPOBOUTH I0KA3aTELCTBO U
BBITIOJTHSITH ONPOBEPIKEHUE;
v\ IPUMEHSATH OCHOBHEBIE METO/IBI PEIICHUS MATEMATUYECKHUX 3a/1aY;
v Ha OCHOBE MaTeMaTUYECKUX 3aKOHOMEPHOCTEHN B IPUPOIE XaPaKTEPU30BATH KPACOTy U
COBEPIICHCTBO OKPYKAIOIIEro MUPA M MPOU3BEICHUN HCKYCCTBA,
v IPUMEHSATH IPOCTENINIE IPOrPAMMHBIE CPEICTBA U DIIEKTPOHHO-KOMMYHUKAI[HOHHEIE
CUCTEMBI TIPH PEIIICHUN MaTeMaTHUECKUX 3a71ad;
v’ T0JB30BaTHCS IPUKJIAAHBIMK TIPOrPAMMAMHK ¥ TIPOTPAMMAaMK CHMBOJILHBIX BHIYHMCIEHHH
IUTSL ICCIIEIOBAaHUSI MaTEMaTHUECKIX 0OBEKTOB;
®  NPUMEHAMb MAmeMamu4ecKue 3HaAHUsL K UCCAE008AHUIO OKPYIHCAIOUe20 Mupa

(moOdenuposanue Guzuyeckux npoyeccos, 3a0aiu IKOHOMUKU).

AN NI NN

Coaep:kaHue nNporpamMmmbl
JlanHast mporpaMMa HOCUT BO MHOTOM KOMIIEHCHPYIOIIUHA XapakTep, MO3TOMY 3HaYUTEIbHAs
4acTh YacOB OTBEJ/ICHA Ha MMOBTOPEHUE U3yYEHHOTO B HaYajle M KOHIIE Kypca.

11 knace

Ajreopa

Tpuronomerpuyeckue hyHKIHH

Ob6nacTh ompenesieHruss ¥ MHOXECTBO 3HAYEHHH TPUTOHOMETpHUecKux (GyHKuui. Yemrocmeo,
HeyemHoCmb, NepuooudHOCMb MpUSOHOMempuyeckux ynkyuu. Haumenvuiuli nonodxcumensusiii
nepuoo. CBoiictBa u rpaduku GyHKIMHA y=COSX, Y=SinX, y=tgx. Ceouicmea u epaghuxu oobpammvix
MPULOHOMEMPUYECKUX DYHKYUIL.

U3 ucmopuu: Pazeumue yyenusi o mpueonomempudeckux ¢yuxyusax ¢ 6 VII-IX 6 ¢ cmpanax
Bnuorcnezo u Cpeonezo Bocmoxka. Cmanoeénenue cumgonuku 6 pabomax M.Bepuynnu u J1.Jtinepa.
IIpounsBoHas U ee TECOMETPUYECKUN CMBICIT

Yucnosvle  nociredosamenvuocmu. Ilpeocmagnenue o  npedein  NOCIe008aAMENbHOCMU.
Ilpeocmasnenue o npedene gyuxkyuu. Ilpedcmasnenue o Henpepvignocmu QyHKyuu 6 mouxe.
MrHoBeHHass ckopocTb. OrmpenencHue Nponu3BOAHON. DPU3NYECKHII CMBICI ITPOU3BOJHOM.
[IpaBuna HaxoxIeHUs MPou3BOAHBIX (AuddepenimpoBanus) Qyakuui. [IpousBoaHas
creneHHONH (QyHkuuu. [IponsBoaHble 3ieMeHTapHbBIX GYHKUUH. [Ipousgoousie CIONMCHBIX
@yHryuii. 'eoMeTprudecKuii CMBICIT POU3BOIHON. YpasHenue kacamenvHou k epaguxy hyHKyuu.
[IpuMeHeHre MPOU3BOIHON K MCCIICAOBAHUIO QYHKITHA.

Bospacranue u yosiBanue GpyHKiun. JlocTaTouHbIe YCIOBUS BO3pacTaHUs U yObIBaHUS (DYHKIIUU.
OkcrpeMyMbl GyHKIuU. HeoOxoaumoe ycloBHE CYIECTBOBAHHUS IKCTpEMyMa HENpPEephIBHOM
middepenunpyemoii pynkuuu. JloctaTounble ycnoBus skcTpemyma. Haubonvuiee u naumenvuiee




3HaueHusi hyHkyuu. 3aoavu na onmumusayuio. Ilpouzeoonas émopozo nopsoka, 6binyKiocmy u
mouxu nepezuba. Iloctpoenne rpagukoB GyHKINH.

[TepBoOOpa3Hasi U UHTETPAIL.

ITepBooOpa3Has. IlepBooOpa3HbIe HEKOTOPBIX AJIEeMEHTapHBIX (GyHKIMMA. [TpaBuiaa HaX0XICHUS
nepBooOpas3ubiX. [lnmomane kpuBonuHedHoi Tpameuuu. HWuterpan. ®opmyna Heiorona-
JleiiOHuNa. Buiuucienue niowaoeil ¢ NOMOWbI0 UHMeSPAlos.

U3 ucmopuu. Hcmopus pazeumus nouamus unmeepana. Memoo ucuepnvisanus. (Eedokc,
Apxumeo, Eexnuo). Bxnao Kennepa u Kasanvepu, Kowu 6 pazsumue nouwsamus unmecpaibHulX
cymm. CmaHogienue cumMeonuKy u mepmuronocuu 8 pabomax Jletonuya u U.bepnynnu.
KomMOuHaTopuka.

[IpaBuno mpousBeneHusi. Pazmenienuss ¢ nosmopenusmvu u 6e3 moBtopenuid. [lepectaHoBKH
paznuuHbIX aneMeHToB. Coderanust 63 moBTOpeHui. Pasnoocenue ounoma Hetomona.
DJIEMEHTHI TEOPUU BEPOSITHOCTEM.

CnyvaiiHple, JOCTOBEpHBIC, HEBO3MOXKHBIC CcOOBITHSA. KoMmOumnHamuu coObiTmii. Cymma u
npousBeneHue coobITuid. [IpoTuBOTIONIOKHBIE COOBITHSA. ONBIT C PABHOBO3MOKHBIMU UCXOJIAMHU.
Knaccuueckoe ompeneneHue BEpOSITHOCTH. BeposiTHOCTH CyMMBI HECOBMECTHBIX COOBITHIA.
BeposTHOCTE CyMMBI  COBMECTHBIX COOBITHH. YCIOBHasi BEpOSTHOCTb. BeposTHOCTH
MIPOU3BEICHUSI HE3aBUCHMBIX COOBITHIA.

U3 ucmopuu. Pazsumue udei meopuu eeposimuocmeti 6 pabomax Ilackans, @epma, oticenca u
A Bepuynnu. 3axkon borvuux wucen Yeoviuesa.

I'eomerpust

Tena BpalieHus.

Hunuaapudeckas MOBEPXHOCTh, oOpazyromue. [Ipsmoit KpyroBo IWIMHAP, OCh IUJIMHApA.
OceBoe ceuenme 1wauHApa. Ilnomane OOKOBOM IMOBEpXHOCTH MMIHHApPA. KoHHWUYeckas
MMOBEPXHOCTh, oOpasytomue. [IpsMoit KpyroBoil KoHyc, ero ocb. OceBoe cedYeHHE KOHYca.
[Imomane OOKOBOW MOBEPXHOCTH KOHYCAa. YCEUEHHBIH KOHYC MW IUIOIIaAbh €ro OOKOBOM
noBepxHoctu. Cdepa u map. B3zaumuoe pacmnosnoxxkenue chepbl W II0ocKocTH. KacarenpHas
IIJIOCKOCTH K cepe, ee croiicTBo. [Imomans cdeprr. KomOuHarmu cdepsl 1 Ten BpamieHus.
OObeMBI TEI

[Tonstue oObema, cBoiictBa. OO0ObeM MPSAMOYTOJBHOrO mapaienacnuiena. O0beM mpsMoi
MPU3MBL U IUIMHIPA. Boiuucienue 06vemo8 mei ¢ nomowwto unmezpanos. Obvem HaKiIoHHOLU
npusmovl. O0beM MHUpaMUAbl U KOHYCA, yceueHHo2o kouyca. OO0beM mapa U Mmiomaib cQepsl.
Obvembl waposozo ceemenma, waposo2o cios u waposozo cekmopa. Kombunayuu cghepvr u
MHO202PAHHUKOB.

BekTopsl B mpocTpaHCTBE.

[TonsitTne BekTOpa, HYJIEBOW BEKTOP, KOJUIMHEApHBIC, COHAIPABJICHHbIE U MPOTHBOIOJIOXKHO
HampaBJICHHbIE BEKTOpbl. PaBHble BekTOpbl. Cll0)KEHHWE M BBIYMTAHHE BEKTOPOB, CBOWCTBA.
YMHOKEHHEe BEeKTOpa Ha 4ucio, cBoiicTBa. KomimanapHbie BEKTOPBI, NPUSHAK KOMIIAHAPHOCMU
mpex eekmopos. [IpaBuno nmapamnenenumnena. Pasnoxxenue BeKTopa Mo TpeM HEKOMIUTaHAPHBIM
BEKTOPaM.

MeTo1 KOOpAMHAT B IPOCTPAHCTBE.

[IpssMoyronpHas cucrtemMa KOOpAMHAT B MHpocTpaHCTBe. KoopamHaTel BEKTOpa, KOOPAMHATHI
CyMMBI, Pa3HOCTH BEKTOPOB M NPOU3BEIAEHUS BEKTOpa U yucia. CBs3b MEXIY KOOpAMHATAMHU
BEKTOpPA M KOOpJAMHAaTaMu Touek. KoopauHaTsl ceperHbl OTpe3Ka, BBIYMCICHHUE JJIMHBI BEKTOpa
M0 ero KOOpAMHATaM, PACCTOSIHHE MEXIY ABYMs TOYKaMHU. YpaBHEHHE cdepbl. YTol MExXay
BekTopamu. CKansipHOE MPOU3BEACHUE BEKTOPOB. BwiuucieHue y2n08 mexncoy HpamviMu U
NJIOCKOCMAMU KOOPOUHAMHBIM Memooom. Llenmpanvhas, ocesas, 3epKanbHAs CUMMEMPULU.
IlapannenvHuiti nepenoc.

IInanupyemsble pe3yJbTaThl 00y4YeHHs



JINYHOCTHEIE:

v

v

v

c(OPMHUPOBAHHOCTH MPEACTABICHUI O MaTEeMaTHKE KaK 4acTH MHUPOBOU KYJIBTYPHI U O
MECTe MaTeMaTHKd B COBPEMEHHOW [MBWIM3allMH, O CHOCO0ax ONHCAHUA Ha
MaTeMaTUYECKOM SI3BIKE SIBJICHUU pPE€ajlbHOI'O MHPA,

Pa3BUTUC JIOTUYCCKOI'O W KPUTHUUCCKOI'O MBIIIJICHUA, KYJIBTYpPbl pCYH, CHOCOGHOCTI/I K
YMCTBEHHOMY JKCIIEPUMEHTY;

c(OPMHUPOBAHHOCTh MHTEIUICKTYaTbHOW YECTHOCTH M OOBEKTHBHOCTH, CIIOCOOHOCTH K
IpCOA0JICHUIO MBICIIMTCIIBHBIX CTCPCOTUIIOB, BRITCKAIOIIUX M3 O6I)IZ[€HHOI‘O OIIbITA,
BOCIIMTAaHUE KadeCTB JIMYHOCTH, O6€CH€'—II/IB8,IOHII/IX COMAJIbHYIO MO6I/IJH)HOCTI),
CHOCO6HOCTB OpUuHUMATb CaMOCTOATCIIbHBIC PCIIICHU A,

C(bOpMI/IpOBaHHOCTI) Ka4ye€CTB MBIIIJICHUA, HCO6XOIII/IMI)IX AJId aganTtagii B COBPpEMCHHOM
HH(POPMAITMOHHOM OOIIIECTBE;

pa3BUTHE UHTEPECAa K MaTEMaTHUYECKOMY TBOPUECTBY U MaTEMATHUYECKUX CIIOCOOHOCTENH;

MeranpeaMeTHEBIE:

v

v

pPasBUTUC Hpe)ICTaBJ'ICHI/Iﬁ O MaTe€MaTHUKE KakK (popMe OIIMCAaHUA U METOAC ITO3HAHUA
HeﬁCTBHTGHLHOCTH, CO31aHUuC YCJ'IOBI/II\/'I JJIA HpI/IO6peTeHI/I$I OIIbITa MAaTEMAaTHUYCCKOI'O
MOJICITUPOBAHUS;

dhopmupoBaHue OOIIUX CIIOCOOOB MHTEIICKTYAJIBHOW NEATETLHOCTH XapaKTePHBIX ISt
MaTEMAaTUuKu "W SABJIHOIIUXCA OCHOBOH ITO3HABaTEILHOU KYJIBbTYPHI, 3HAYNMOU JJIA
pa3M4YHBIX cep YeTOBEUECKON AeATEILHOCTH;

YV yuaweeocsa 6yoym gpopmuposamucs credyrowue VVJ/I:

v

v

v

PerynarusHrle:

CaMOCTOSITENIbHO OMPEIeNATh LIENTH, 3aJaBaTh MapaMeTpbl U KPUTEPUHU, MO KOTOPHIM
MO>KHO OTIPEAETUTH, YTO LEb IOCTUTHYTA;

OIICHUBATh BO3MOJKHBIE MOCIEACTBHS JOCTH)KEHHSI TIOCTABJICHHOMN 11eJIU B AEATEIbHOCTH,
COOCTBEHHOM JKM3HM M KU3HU OKPYXKAIOIIMX JIOJEH, OCHOBBIBAICh Ha COOOPaKEHHUSAX
3TUKU U MOpPaJI;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIEC 33aJaud B OOpa30BaTEIbHON AEATEIBHOCTU U
KU3HEHHBIX CUTYaIUsX;

OIICHMBATh PECYpChl, B TOM YHCIE BpeMs U Jpyrue HeMmaTepuaibHbIE PECYpPCHI,
HE0OXO0IUMBIE JUIS TOCTHXKEHUS TIOCTABJICHHOMN 1EeIH;

BBIOMpATh MYyTh JOCTIKEHHUS LEJIH, IUIAHUPOBaTh pEIIEHHWE IOCTaBIECHHBIX 3ajad,
ONTUMM3HUPYS MaTepHalIbHbIE 1 HEMaTepHAalIbHBIE 3aTPaThI;

OpraHu3oBbIBaTh 3()(PEKTUBHBIA MOUCK PECypcoB, HEOOXOAMMBIX JJISi JOCTHKEHUS
MTOCTABJICHHOM 1IETIH;

COTIOCTABJIATh MOTYYEHHBIN pe3ylbTaT ACATeIbHOCTH C IOCTABIICHHON 3apaHee LEeTbIO.

ITo3HaBaTeabHBIC:

YMEHHME HUCKaTh M HAaXOJUTh OOOOIIEHHBIE CHOCOOBI pelieHus 3aJad, B TOM YHUCIE,
OCYILIECTBIISITh Pa3BEPHYTHI WH(GOPMAIIMOHHBIN MMOUCK M CTaBUTh HA €r0 OCHOBE HOBBIE
(yueOHbIe U MMO3HABATEIbHBIC) 33/1a4H;

yYMEHHE KPUTHUECKU OLICHUBATh M MHTEPIPETHPOBATh HH(OOPMALIUIO C PA3HBIX MO3UIINHI,
pacrno3HaBaTh U (PUKCHPOBATH MPOTHUBOPEUUS B UHYOPMAIIMOHHBIX HCTOYHUKAX;

YMEHUE  MCIOJIb30BaTh  PAa3JIMYHbIE  MOJEJIBHO-CXEMAaTHUYECKUE  CpeACTBAa  JIA
MPEACTABICHUS] CYLIECTBEHHBIX CBS3€Ml M OTHOILIEHHWM, a Takke MPOTUBOPEUHH,
BBISIBIICHHBIX B MHPOPMAIIMOHHBIX UCTOYHHUKAX;

YMEHHE HAXOJWTh W TMPHUBOJIUTH KPUTHYECKHE apTyMEHThl B OTHOIICHWUU NEHCTBUU U
CY)KJEHUU PYroro; COKOMHO M pa3yMHO OTHOCHUTHCS K KPUTHUYECKHUM 3aMEUYaHUSIM B
OTHOIIIEHHH COOCTBEHHOTO CYXKJEHHS, pacCcMaTpHBaTh WX KaK pecypc COOCTBEHHOTO
pa3BUTHUS;



v

YMEHHUE BBIXOJUTh 32 PAMKH Y4€OHOTO NpeaMeTa M OCYIIECTBIIATH IeJICHANpaBIeHHBIN
ITOMCK BO3MOKHOCTEN JUIsl IIUPOKOT0 IIEPEHOCA CPEICTB U CIIOCOOOB JIEHCTBUS;

YMEHHUE BBICTPAaWBaTh HHIUBUAYaIbHYI0 OOpPa30BaTENbHYIO TPAEKTOPUIO, YUUTHIBAS
OTPAaHUYEHUS CO CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIE OIPAHUYCHUS;

YMEHUE MEHATH U YACPKUBATh PA3HBIC MO3ULUHU B II0O3HABATEIILHON JEATEIBHOCTH.

KoMMVHHKATHBHEIE:

YMEHHUE OCYIIECTBISATh JIEJIOBYI0 KOMMYHHMKAIIMIO KaK CO CBEPCTHHKAMHU, TaK U CO
B3pOCHBIMU (KaK BHYTPH 0OOpa3oBaTeIbHON OpraHu3allii, TaKk W 3a €€ Mpeleramu),
moAOUpaTh TApTHEPOB JUISI JEJIOBOM KOMMYHHKAIMHM HWCXOIS U3 COOOpakeHUi
pe3yIbTaTUBHOCTH B3aUMOJICUCTBUS, a HE JINYHBIX CUMITATHIA,

YMEHHE MPHU OCYIIECTBICHUH IPYNTIOBON pabOTHI OBITH KaK PYKOBOJAUTENIEM, TaK U YJIEHOM
KOMaH/bl B Pa3HBIX pOJsAX (TeHepaTop HUACH, KPUTHK, UCIOJHUTENb, BBICTYIAIOIIHM,
9KCIIEPT U T.1.);

yMEHHE KOOPJUHHUPOBATH M BBIOJHATH padOTy B YCIOBHIX PEAIbHOTO, BUPTYaTIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

yYMEHHUE Pa3BEPHYTO, JIOTHYHO W TOYHO M3JIaraTh CBOIO TOUKY 3PEHUS C MCIIOJIH30BAHHEM
aJIeKBaTHBIX (YCTHBIX M MUCbMEHHBIX) SI3BIKOBBIX CPEJICTB;

YMEHHE pacrno3HaBaTh KOHQIMKTOTEHHBIE CUTYAIlUU U TIPEIOTBPAIIaTh KOHQIMKTHI 10 UX
aKTUBHOM (pa3wl, BRICTpaWBaTh JIEJIOBYIO W 00Opa30BaTEbHYI0O KOMMYHHUKAIIMIO, H30erast
JUYHOCTHBIX OIICHOYHBIX CYXKJIECHUH.

[IpenMeTHsle:

v

c(hOpMHUPOBAHHOCTH MPEICTABICHUA O HEOOXOIMMOCTH JI0KA3aTEeIbCTB MTPHOOOCHOBAaHUH
MaTeMaTHYeCKUX YTBEPKACHUH M pOJM AKCHUOMATUKH B MPOBEICHUHACTYKTUBHBIX
pacCyxJIECHUI;

c(hOpMHUPOBAHHOCTH MOHATHIHOTO allfapara o OCHOBHBIM pa3fieliaM KypcamMaTeMaTUKH;
3HAaHUM OCHOBHBIX TeopeM, (GOpMyl M YMEHHUS HX NPUMEHATh; YMEHUSAJOKa3bIBaTh
TEOPEMBI U HAXOJUTh HECTaHAAPTHBIE CIIOCOOBI PELICHUS 3a/1a4;

c(hOopMUPOBAaHHOCTh YMEHUU MOJIETTUPOBATh peasibHbIe CUTYyallH,
HCCIIEI0OBAaTHIIOCTPOCHHBIE MOETU, HHTEPIIPETUPOBAThH MOTYUSHHBIN PE3YNbTaT;
c(OpMUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATUSAX MAaTeMaTUYECKOTOAHAIN3a U
ux CBOICTBAX, BIIaJICHUE YMEHUEM XapakTepu30BaTh MOBE/ICHUE
(YHKIHI,UCTIOIB30BaHUE TOJYYCHHBIX 3HAHWM JJI OMHUCAaHUS M aHalu3a pealibHbIX
3aBUCUMOCTEH;

BIIQJICHUE YMEHHSIMH COCTABIICHUS BEPOSITHOCTHBIX MOJIENEH MO YCIOBHUIO 33JaYyuu
BBIYHCIICHUS! BEPOSITHOCTH HACTYIUICHUS COOBITUMN, B TOM YHCJE C TPUMEHEeHneMdopmy
KOMOMHATOPUKU U OCHOBHBIX TEOPEM TEOPUH BEPOATHOCTE; MCCIEI0BAHUACTYYANHBIX
BEJTMYMH T0 UX PACIPEICICHHUIO.

TemaTu4eckoe NJIaHMPOBAHUE

HpennaraeTcsi MO,[[y.]'ILHHﬁ XapaKTCp B CBA3H C UCIIOJB30BAHUEM JIBYX y‘IeGHI/IKOB - anre6pbl u
reoMEeTpun U OTHOCHUTEIbHONM aBTOHOMHOCTBIO OTIENIBHBIX TeM. Bo BpEMs U3YUCHHUA OTACIIbHBIX
MO,[[yJ'ICfI PCKOMCHAYCTCA BKIIIOUCHHUC B IOMAIITHUC 3aIaHUA 3aJlaHUM Ha HpOfII[GHHBIG TEMBbI UIN
OTACIBbHAsA JOMAIIHAA paGOTa 10 U3YUCHHOMY MaTCpuraly C LCJIbIO 3aKPCTIJIICHUA U TIOBTOPCHU.



11 kiaace

Tema

OcHOBHBIE BUBI YU€OHOH EATEILHOCTH

Koi-Bo
JacoB

Kontpo
b

[ToBTOpEHME Kypca
martematuku 7-10
KJIacCOB

BbInosiHATE BBIUKCIEHUS U TPE0Opa30BaHus
BBIPAKCHUI, COAEP/KAUX ICHUCTBUTEIBHBIC
4Kclia, B TOM YKCJI€ KOPHU HaTypajJbHBIX
CTCIICHEH

BBITIOJIHATH CTAHIAPTHBIE TOXK/IECTBEHHbBIE
peoOpa3oBaHUs TPUTOHOMETPUUYECKUX,
JOrapu(pMHUECKIX, CTEIICHHBIX,
HppalMOHAIbHBIX BBIPaXKEHHH.

BbINoHATE ¥ OOBSCHATH CpaBHEHUE
Pe3yJIbTaTOB BBIUMCIICHUN NIPU PEILICHUU
MPaKTUYECKUX 337a4, B TOM YHUCJIE
MPUOIMKEHHBIX BBIYUCICHUH, HCIIOIB3YS
pa3Hble crocoObl CpaBHEHMI;

OnepupoBaTh MOHATUSAMU: YpaBHEHHE,
HEPaBEHCTBO, PABHOCUJIbHBIE YPABHEHUSI U
HEpaBEHCTBA, YypaBHEHUE, SABJISIOIICECS
CJIEICTBUEM JIPYrOro YpaBHEHHUS, ypaBHEHUS,
PaBHOCHJIbHBIE Ha MHOKECTBE,
PaBHOCHJIbHBIE ITPE0OpPa30BaHUsI YPABHEHUI;
PemaTe pazHbie BUIbl ypaBHEHUN U
HEPABEHCTB U UX CUCTEM, B TOM UHCIIE
HEKOTOPbIC YpaBHEHUS 3-i U 4-11 CTENECHE,
JIPOOHO-pallMOHANBHBIE U UPPALIMOHAIILHBIE;
Pemrate 0CHOBHBIE THUIIBI TOKA3ATENbHBIX,
Jgorapu(pMHUUECKUX, UPPALUOHAIIBHBIX,
CTENIEHHBIX YPaBHEHUH U HEPABEHCTB U
CTaHJAPTHBIMU METOAAMH UX PELICHHUH U
IPUMEHATH UX IPU PEIICHUU 3a/1a4;
IIOHUMATh CMBICJI TEOPEM O PAaBHOCUJIBHBIX U
HEPaBHOCUJIbHBIX MPE0Opa30oBaHUIX
YpaBHEHUH U yMEThb UX JOKa3bIBaTh;
N300paxkaTe MHOXECTBA Ha MJIOCKOCTH,
3a/1aBaeéMble YpaBHEHUSIMU, HEPABEHCTBAMU U
UX CUCTEMaMHu;

BoInoyHATE OLIEHKY MpaBaono100us
PE3YNbTATOB, OJYYaEMBbIX [IPU PEILICHUU
pa3IMYHbIX YPAaBHEHUI, HEPABEHCTB U UX
CHCTEM MU pelIeHUH 3a/1a4 JPYruX ydeOHbIX
IIPEIMETOB;

CocraBnsTh ypaBHEHUE, HEPABEHCTBO WM UX
CUCTEMY, ONIMCHIBAIOLINE PEAIBHYIO
CUTYaLMIO WIH NIPUKJIAJHYIO 33734y,
VMHTEPIPETUPOBATH MTOIYYEHHBIE PE3YJIBTATHI,

13

[P

TpuronomeTpudecku
e pyHKIUU

OnuceiBaTh CBONCTBA TPUTOHOMETPHIECKHUX
¢byHK1M (001aCTh ONpeIeIeHHS |
MHO>KE€CTBO 3HAYCHH, YETHOCTh-HEUETHOCTD,
MEPUOIUIHOCTh, OTPAHUYCHHOCTD,
MIPOMEXYTKH 3HAKOTIOCTOSIHCTBA,
BO3pacTaHusI-yObIBaHUS ). BBISCHSTS,
SIBJISICTCS 7M1 (DYHKITMSI YETHOH,

10

KP




nepuoanueckoil. Haxonuts HauMeHbIIMM
MOJIOKUTENBHBIN neproa GpyHkuuu. CTpouTh
rpaduKu TPUTOHOMETPUIECKUX (DYHKIIUH.
Pemate rpadguuecku ypaBHeHUs. C MOMOIIBIO
rpaduKoB OTOMPATh KOPHU
TPUTOHOMETPHUUYECKHX YPAaBHEHUH.
OnuceiBaTh CBONCTBA 0OpaTHBIX
TPUTOHOMETPHUYECKUX (PYHKIUH, CTPOUTH UX
rpaduku. [IpuBOIUTH TpUMEpPHI
UCTIOJIb30BAaHUSI TPUTOHOMETPHYECKUX
GbyHKUIMH 1715 onucanust GU3NIECKUX
IIPOLIECCOB.

BexTops! B
MIPOCTPAHCTBE

DopMyIHpOBATH ONIPEAEICHUS
BEKTOPA,HYJIEBOTO M HEHYJIEBOTO BEKTOPA,
PaBHBIX, KOJIJIMHCAPHBIX, COHAIIPABJIICHHBIX 1
IIPOTUBOIIOJIOKHO HAITPABJICHHBIX BEKTOPOB.
N3obpaxaTs U pacrno3HaBaTh yKa3aHHbBIE
BCKTOPHBI HA UEPTCIKE. CKJ’I&)II)IB&TB, BbIUYUTATH
BCKTOPEI 1 YMHOXATh BEKTOP HA YHUCJIO.
Hcnob30Bath IS CI0KEHUS BEKTOPOB
MPABHJIO TPEYroJbHUKA, MapajlieiorpaMMa U
MHOTOYTOJIbHUKA. [IpeoOpa3oBbIBaTh
BBIPpAXKCHUA, COACPKAIIUE BEKTOPHI.
Jloka3bIBaTh KOJUTMHEAPHOCTh BEKTOPOB TI0
npu3HaKky. opMyIHpOBATh ONpeeIICHUE
KOMIUTaHAPHBIX BEKTOPOB. JI0Ka3bIBaTh U
(dbopMyTHpOBaTh MPU3HAK KOMIUIAHAPHOCTH
BEKTOPOB. JI0Ka3pIBaTh KOMIUIAHAPHOCTh
BEKTOPOB 110 mpu3HaKy. CKIaIeIBaTh TpU
HEKOMILJIAHAPHBIX BEKTOPA I10 MPaBUITY
napaenenumnena. opmMyiIupoBars u
JIOKa3bIBaTh TEOPEMY O Pa3JIOKEHUH BEKTOpa
10 TPEM HEKOMIUTaHAPHBIM. PackiiapIBaTh
BEKTOP 110 TPEM HEKOMILIAHAPHBIM BEKTOPaM.
Pemrate 3a7a4i BEKTOPHBIM METOJIOM.

IIpousBogHas

Onpenensats npeesibl HEKOTOPBIX YHCIOBBIX
HIOCJIEI0BATEIbHOCTEH Ha OCHOBE
UHTYUTUBHBIX NpejacTaBieHuil. Onpenensith
npenen GyHKIMN B TOYKE Ha OCHOBE
rpagu4ecKuX ¥ MHTYUTUBHBIX
npescTaBiaeHnil. Paco3HaBaTe HenpepbIBHbIC
U pa3pbiBHBIE GyHKIUH. . HaxoauTs
IpUpalieHre apryMeHTa 1 NpHUpalieHue
(GyHKIMY B TOUKe. BBIUNCIATE cpeiHIo
CKOPOCTh JABIKEHHSI MaTepUaAIbHONW TOUYKH T10
rpaduKy U 10 3aKOHY €€ ABHKEHHUS.
dopmynupoBaTh OINpeeIeHIe TPOU3BOIHON
¢yHkuuu B Touke. HaxoauTh Npon3BoaHbIe
(YHKLIMHU B TOUKE 10 OMPEAETICHUIO IS
CTeneHHbIX QyHKIMNA. BeIBOAUTH NpaBuia
middepenunpoBanus. Haxoaurs
MIPOU3BO/IHBIE AIIEMEHTAPHBIX (PYHKIUH,
ucnomnb3ys popmynsl. Onpenenars Xxapakrepa
u3MeHeHHs QyHKIMHU 10 TpaduKy,

20

KP




OTPEEIATh 3HAYEHHUE ITPOU3BOIHOM
(yHKIMU B TOUKE MPUOIMKEHHO Ha OCHOBE
F€OMETPUUECKOT0 CMbICIIa IIPOU3BOIHOM.
Omnpenensite yriaoBoi KOdGPHUIHEHT
KacaTeJIbHOU K TpapuKy (PYHKIIUU B TOUKE.
3anuchIBaTh ypaBHEHHE KacaTeIbHOM.
Hcnonp30BaTh MEXaHUYECKUN U
F€OMETPUYECKHI CMBICII IPOU3BOJAHON B
3a/1a4aX MEXaHUKU U TEOMETPHH.

Koopaunartsl BekTopa

N300paxkaTh NpIMOYTrOJbHYIO CUCTEMY
KOOpJAWHAT B MpocTpaHcTBe. Onpenensirsb
KOOPAMHATHI TOUKH I10 YEPTEKY U
n300paxaTh TOUKY C 3aJJaHHBIMU
KOOpAMHATAMH B CHCTEME KOOPHHAT.
PackiagpiBaTe BEKTOP 1O TpeM
KOOPAMHATHBIM BEKTOPaM, OIIPEICTIATh
KOOpAMHATHI BEKTOPA B COOTBETCTBUH C
pasznoxxenneM. CTpOUTh BEKTOP, 3aaHHBIN
koopauHaTamu. CKIIaIbIBaTh U BEIYUTATH
BEKTOPBI, YMHOKaTh BEKTOP Ha YUCIIO,
3aJlaHHbIE B KOOPJIMHATHOM (opMe.
OmnpenensiTh KOOPAMHATHI BEKTOPA Yepe3
KOOpAWHATHI TOYeK. OnpenensiTh KOOPHHATHI
CEepeIMHbI OTPE3Ka, BEIYUCIATE JUTHHY
BEKTOpa U JUIMHY OTpe3Ka. BBIsICHATD
KOJUTMHEAPHOCTh ¥ KOMITJIAHAPHOCTh
BEKTOPOB, 3aJaHHBIX B KOOPAMHATHOI hopme.
3anuceIBaTh ypaBHEHHE c(hephl C 3aJaHHBIM
HEHTPOM U paanycoM. PopMyarpoBaTh
OTIpeNeTICHNE CKAISIPHOTO MTPOU3BEICHUS
BEKTOPOB. BEIUUCIATE CKaIsipHOE
IPOU3BECHNE BEKTOPOB. BBIBOINTE,
UCTIOJIL30BATh (POPMYITY CKaISIPHOTO
IPOU3BEICHNUS BEKTOPOB B KOOPAWHATHON
bopme A oTpeseNeHNs YTaa MEXKIY
BeKTOpaMu. @OpMyIHPOBaTh U HCIOJIB30BaTh
CBOMWCTBA CKaJISIPHOTO TIPOU3BEACHUS
BEKTOPOB. BEIUHCIIATE yroy Mexay npsMon 1
IUIOCKOCTBIO C TOMOIIBIO BEKTOPOB.

13

KP

IIpumenenue
MPOU3BOJHOMU K
HUCCIIEIOBAHUIO

byHKIII

®opmynupoBaTh HEOOXOJUMBIE U
JOCTaTOYHbIC IPU3HAKH BO3PACTAHUS U
yOBIBaHUS Ha MPOMEXKYTKE Ul HEMPEPbIBHOU
middepenuupyemoii pynkuuu. Haxoauts
IPOMEXYTKU BO3PACTAHMSI U YObIBAaHHS
(yHKLMU, UCTIOJIB3YSI TPOU3BOAHYIO.
dopMynupoBaTh ONpeAEICHUE TOUKH
MaKCUMyMa, MUHUMYMa, KpUTUYECKOH,
CTALlMOHAPHOM TOYKH, HEOOXOIUMOE U
JIOCTAaTOYHOE YCIOBUS CYIIECTBOBAHHUS
HKCTpEMyMa HeNpephIBHOM
middepenunpyemoii pynkuuu. Haxoaurs
TOUYKH SKCTPEMYMOB U 3HAUEHUS B HUX.
Bbruncnare BTOpyro IpOU3BOIHYIO,
OTIPENIENATh MPOMEXKYTKHU BBITYKJIOCTH.
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HccnenoBath GyHKIMH C TTOMOIIBIO
MIPOU3BOIHOM U CTPOUTH rpauKu QYHKIUI.
HaxonuThs Hanbompiee 1 HaUMEHbIIIEe
3Ha4YeHUsl (PYHKIUHU HA TPOMEXKYTKE C
IMOMOILBIO TPOU3BOIHOM. PemaTe 3a1aun Ha
ONTUMM3ALMIO C MOMOIIBIO TPOU3BOTHOM.

Tena u noBepxHOCTH
BpallleHUs

Pacnio3naBate, n300paxkath Ha 4YepTeKe
IWJINHAP, KOHYC, YCEYCHHBIH KOHYC, IIap.
PacriozHaBath 351€eMeHThI 3TUX QUTYp —
OCHOBAHHS, BBICOTY, PAJHyC OCHOBAHUS,
00pazyronyro, 0Ch, paanyc cepsl.
BBIBOIMTH 1 UCTIONB30BaTh (POPMYJIBI
IJIOLIA/IM MTOBEPXHOCTH (TOTHON U OOKOBOM)
HMIMHApa U KoHyca. M300paxaTs oceBoe
CeueHHe WINH/PA, KOHYCa B CEUYCHUS,
napajielbHbIe OCHOBaHMIO. PemmaTs 3amaun.
HccnenoBaTh B3aMMHOE PaCIIONIOKEHUE
cdepsl 1 TiockocTH. CpaBHUBATH PAIHYC
cdepbl ¥ pacCTOsIHUE OT LIEHTpa chepsl 10
IockocT. GopMyTHpPOBATh OTIpeIeIIeHUE
KacaTeIbHOU TUIOCKOCTH K cdepe.
Jloxa3biBaTh, HOpMyIHpOBaTh U
WCTIONIH30BATh B PEIICHUH 3a/1a4 CBOHCTBO
KacaTeJIbHOW MI0CKOCTH. Mcnonp30BaTh
hopmyny mommaau cepbl B peIeHUH 3a1ad.

15

KP

[TepBooOpazHas u
WHTETpaj

@opMyIUpOBaTh OMIPEACIICHUE
repBooOpa3HON (PyHKIIMH, MpaBUIIa
HaxO0XJIeHUs 1mepBooOpa3Hoii. Ha ocHOBe
TaOJIMIIBI TIEPBOOOPA3HBIX M MPABHII
HAXO0XJIEHUS MIEPBOOOPA3HBIX HAXOAUTh
nepBooOpasHble, OOLIUI BU U YaCTHBIE
ciydau. Pacno3naBaTh KpUBOJMHEHHYIO
Tparneuuto, HaxXoUTh €€ MIOMIA/lb C
OMOIIBIO TIepBOOOpa3HbIX. PaccmarpuBaTh
pasnuuHble GU3NYECKUE 3a7a49u, MPUBOISIINE
K MOHATHIO OMIPE/ICTICHHOT0 HHTerpalia Kak
npeJiesia MHTErpalbHBIX CyMM. 3alUChIBATh
IUIONIA/Ib KPUBOJIMHEHHOM Tpamnenunu yepes
OTIpeJIeNIeHHBIN HHTETpaJl, UCIIOJIB30BaTh
dbopmyny Herotona-Jleitbnuna ans
BBIUHCIICHHS OMIPEICIICHHOTO MHTErpaa.
BobruncnsaTe miomanu miockux Guryp u
00BEMBI C TOMOIIIBIO OTMPEICTICHHOTO
WHTerpaa.

12

KP

O0BEMBI

dopmynupoBaTh CBOHCTBA 0OBEMOB.
Hcnonb3oBatk popMyiiel 00beMa Kyda u
HPSMOYTOJIBHOTO Mapajuiesenunesia B
peleHnu 3a1a4. BIBOAUTE M HCHIOIB30BATh
(hopmyIbl 00beMa MPSMOU IPU3MBL.
Hcnonb3oBathk popMyiny oObeMa IHIUHAPA
JUIs pereHus 3aaad. MccnenoBath
UCIOJIb30BaHUE TIOHATHS OTPEICTICHHOTO
WHTerpaja Jyisd BEIYMCIEHUS 0ObEMOB TEll.
BriBoiuTh (popMysy HAKIIOHHON MPU3MBI,
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MUpPaMUIbl, KOHYCa, [1apa, MapoBOro CEeKTopa
W CJI0sl C IOMOUIBIO MHTErpaia. Pemarp
3a]1a4M Ha HaXOXKJeHUEe 00HEMOB Tell.

10

DneMEHTbI
KOMOHMHATOPHUKH U
TEOPUU BEPOSITHOCTEN

Pacrnio3naBaTe KOMOMHATOPHBIE 33/1a4H.
Pemats ux ¢ nomoupko rnepedbopa BapuaHToOB,
npaBuiia mpousBesieHus. Pacno3Hasarp
[EePECTAaHOBKH, COYETAHUSI U IOBTOPEHHUS.
BbiBoMTH 1 MCHOJIB30BaTh (GOPMYIIbI
NEPECTaHOBKHU, Pa3MeIlleHUs1 O3 TOBTOPEHUN
U C MIOBTOPEHUSIMU, COUETaHUs 0e3
noBTopenuil. Haxoauts OMHOMUATIbHBIE

K03 ULIMEHTHI ISl pa3jiokeHus: OnHoma
HeroTona.

OnepupoBaTh NOHATUSAMH CITy4aitHOTO,
JIOCTOBEPHOI0, HEBO3MOKHOTO,
MIPOTUBOIIOJIOKHOTO COOBITUS. BhIunciasaTh
BEPOSITHOCTh CIIy4aifHOTO COOBITHS,
HCIOJIb3YS KIaCCUYECKOE OIpeIeTIeHHE.
Pa3znuyaTth coBMecTHBIE, HECOBMECTHBIE,
3aBUCHMBbIE U HE3aBUCUMbIE COOBITHS.
HaxomuTth BEpOATHOCTH CYMMBI IBYX
HECOBMECTHBIX COOBITHI U TPOU3BEICHUS
HEe3aBUCUMBIX cOObITHI. Haxoanutn
BEPOSITHOCTH CYMMBI COBMECTHBIX COOBITUH C
nomotibio popmynsl balieca. PacrioznaBath
BEPOSITHOCTHBIE cXeMbl bepHyiun. Haxonuts
BEPOSATHOCTb HACTYILJIEHUS HY’KHOTO
KoJInuecTBa coObITHi. HaxomuTh ycioBHYIO
BEPOSITHOCTh. Pemiars 3agaymn.

19
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11

Kombunamum cdepsl,
MHOTOTPaHHUKOB U
TEJI BpAICHHS

PacnioznaBaTh KOMOMHALIUY TEJT BPAILIEHUS U
MHOTOTPaHHUKOB. BBIBOAUTD,
(hopMynUpOBaTh U UCIOJIB30BATh B PELUICHUH
3a/1a4 YCJIOBHUS CyIIECTBOBAHUS BIMCAHHOMN U
OTIMCAHHOU cdepbl BOKPYT IIMIUHIPA U
paBUJIbHOM npu3Mebl. Pacrio3naBats u
n300paxkaTh Ha YepTerke KOMOUHAINH
MPaBUJILHOM MPU3MBI M LIUJIMH/IPA,
NPaBUJIbHOM MUpamMUIbl U KoHyca. Pemiats
3a/1auH.

12

KomruiexcHble uncia

DopMynHpOBATH ONPEAETICHUS
KOMILIEKCHOTO YHCIIa, apu(PMETHICCKUX
JIEMCTBUM C KOMIIJICKCHBIMH UHMCIIAMH,
JIEMCTBUTEILHOM U MHUMOM YacTeH
KOMIUIEKCHOTO YHCIIa, anredpandeckoi
(hOopMBI 3aITUCH KOMILJIEKCHOTO YUCIIa, MOJTYIsS
KOMIUJIEKCHOTO YUCJIa ¥ €r0 apryMeHTa,
COITPSDKEHHBIX KOMIUIEKCHBIX YHCEIL.
BeimonHaTe apudmernueckue AeHCTBUS C
KOMITJIEKCHBIMH unciaamMu. HaxoauTn
JIEHCTBUTEIIBHYIO 1 MHUMYIO YacCTH
KOMILJIEKCHOTO YUCJIa, MOAYJIb KOMIIJIEKCHOTO
YHUCJIA U €r0 apryMEHT, KOMIUIEKCHOE YHCIIO,
COIPSDKEHHOE TaHHOMY. DOopMynupoBaTh
oTIpeJIeNIieHue TPUTOHOMETPUIECKOM (POpMBI




3aIicH KOMIUIEKCHOTo uncia. M3o6paxats
KOMIUIEKCHBIE YHCIIa HA KOMIUIEKCHOM
IUIOCKOCTHU. [IpUMEHSATh KOMITJIEKCHBIE YHCIia
JUISL pelIeHns anreOpandeckux ypaBHEHHH ¢
JeWCTBUTENLHBIMU KO3()(DUITUEHTOM U
OTPHUIATEIBHBIM JUCKPUMHUHAHTOM.

13 Pemenue PemaTte reomerpuyeckue 3a1auu Ha 8
TCOMETPHUICCKUX HaxXO0KACHUEC YI'JIOB U paCCTOﬂHI/Iﬁ MCKAY
3aJ1a4 MMPAMBIMHA U INIOCKOCTAMM, IOCTPOCHUC

ceueHHi 00BEeMHBIX (DUTYP M HaX0XKICHUE UX
IO e, HaX0KASHUE TUIOMaaeh
MOBEPXHOCTEN U 00BHEMOB
cTepeoMeTpuyecKux uryp.

[IpuMeHATH pa3IMUHbIE METO/IbI PELICHUN, B
TOM YHCJIE BEKTOPHBIN U KOOPJANHATHBIM.

14 | Pemenue TekCcTOBBIX | Pemrath TEKCTOBBIE 3a/1a4M COCTABICHUEM 10
3a71a4 YPaBHEHUH U CUCTEM YPaBHEHUI.

PemaTh 3a1aun npuKIaIHOTO XapakTepa.
Pemate 3agaun Ha BKJIa/Ibl M KPEIUTHI.
Pacnio3naBath TUIIBI 337124, CBSI3aHHBIE C
AHHYWUTETHBIMU U AP PepeHInPOBAHHBIMU
TJIaTeXaMu, TPUMEHSITh XapaKTepHbIE
MIPUEMBI PEIISHUS JIsl pa3HbIX BUIOB 3a/1a4.
Pemats 3aaun Ha ONTUMHU3ALUIO, B TOM
YHclie, IPUMEHSS METOIbI
muddepeHInanTbHOT0 HCUNCTICHUS.

15 [ToBTOpEHME Pemate paznuyHbie 3a1a9n Kypca 24 nap
matematuku 10-11 kinaccoB, HanpaBieHHbIE
Ha 3aKpeIUIeHHEe U TIOBTOPEHHE N3YYEHHOTO,
0o1ee ri1ydoKoe OCMBICICHHUE TPUMEHSIEMBbIX
METOJIOB U CBSI3€i BHYTPU MaTeMaTUKU U B
CMEXHBIX 00JIaCTSIX.

Uroro 204 KP -8
Anrebpa 98 + Bxognoe noropenue + MtoroBoe moBropeHue
I'eomerpus 69 + BxoaHoe noBTopenue + Mtoropoe noBTopeHne

TemMaTHdecKUi 1 HTOTOBBIN KOHTPOJIb ITPOBOJUTCA B (bopMe IMPOBCPOYHBIX, CAMOCTOATCIIbHbLIX U
KOHTPOJIbHBIX pa60TaX, TakKKC B BUJC TCCTOB.

NudopmannoHHo — MeToauYEeCKOe o0ecnedeHue

JInTepatypa nJist y4uTessi OCHOBHAasI
1. HI.A.Anumos, FO.M.Kossarun, M.B. Tkauéa u np. «MaremaTuka: aareopa 1 Havyaja
MaTeMaTH4YeCKOTO aHaIn3a, TeoMeTpus. Anredpa U Hayajla MaTeMaTUYECKOrO aHaJN3a.
10-11 xnacce». ba3oBelii U yriayOneHHbINH YpOBHU
2. Paboune mporpammsl. AnreOpa 1 Hadana MaTeMaTHYECKOTo aHan3a. Y4yeOHoe mocodue
st 0011e00pa30BaTeNbHBIX Oprauu3auii. bazoBblil u yriyOn€éHHbIN ypOBHU/
[cocT.T.A.Bypmuctposa]. — 2-e uza., nepepad. —M. : IIpocsemienue, 2020




3. AnreOpa u Hayasa MaTeMaTHYECKOTO aHau3a. 7-11 Kiaccel: pa3BEPHYTOEC TEMATUYECKOE
rwtanupoBanue. Jluaus 1. A. AnumoBsa / aBT.-cocT. H.A.Kum. Bonrorpan: Yuutens,2010

4. Anrebpa u Hauana ananmza. Junaktudeckue matepuaisl 10-11 kimaccsl: yaeOHO-METO/I.
[Toco6ue. M.: [Ipocsemenwue, 2014

Jlutepatypa 1Jisl yYUTEJIsl I0TOJHUTEIbHAS

1. Coopnux 3a0au no mamemamuxe 01 HOCMynarwux 6 8y3vl noo ped. Ckanasu M. U. /
M.; «Bricmas mKoa»

2.  Coopnuxu onst noocomosku Kk EI'D pa3HbIX JIET U pa3HBIX U31aTEIbCTB.

JluTepatypa 1J1 y4aluxcsi OCHOBHas
1. UI.A.Amumos, FO.M.Komsrun, M.B.Tkauésa u ap. «Maremaruka: anrebpa u Havasia
MaTeMaTH9YEeCKOTO aHaIN3a, TeoMeTpHst. AnreOpa U Hayalia MaTeMaTHYeCKOTO aHaJh3a.
10-11 xnaccer». ba3oBelii U yriayOneHHBIH YpOBHU
2. AnreOpa u Hadana aHanm3a. JJunakruaeckue matepuansl 10-11 kmaceel: yaeOHO-METOT.
[Toco6ue. M.: [Ipocsemenue, 2014
JluTeparypa 1J1s y4aluxcsi A0NOJTHUTETbHAsA
1. Céopnux 3adau no mamemamuxe 0Jis1 NOCMYNAIOWUX 8 8)Y3bl HOO
peo. Ckanasu M. . / M.; «Bpicmas mrkomay
2. Coopnuxu onst noocomosku Kk EI'D pa3HBIX JIET U Pa3HBIX H3/1aTEIbCTB.

HNHuTepHeT-pecypcsl

1. www.edu.ru (caiit MunucrepcrBa O6pazoBanus u Hayku PD).
www.school.edu.ru(Poccuiickuii 061e00pa3oBaTeIbHBIN MTOPTAT).
www.fipi.ru(caiit @emepanbHOr0 HHCTUTYTA MEAATOTHYECKUX H3MEPEHHIA).
http://www.ege.spb.ru/ (odunuanbuelii uHGOPMANMOHHBIN TOpTan [ocyaapCcTBEHHON
WTOTOBOM aTTecTaluu BRITyCKHUKOB 9 1 11 kitaccoB B Cankr-IlerepOypre)
https://ege.sdamgia.ru/ (caiit Pemry EI'D)
http://4ege.ru/ (caiit 4era)
http://alexlarin.net/egel7.html (caiir Anekcanapa Jlapuna)
www.math.ru(MatepHeT-noiepxKa yqauTesieii MaTeMaTHKH).
WWW.exponenta.ru (o6pa3oBaTeibHbIM MAaTEMAaTHUECKUIA CANT).
10 www.kokch.kts.ru (on-line rectuposanme 5-11 xmaccer).
11. http://mega.km.ru (Merasumukinoneaus Kupuia u Medoaus).
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Hcnonb3yemblii yueOHO-MeTOMYECKH A KOMILJIEKT
Jlureparypa s yunreisi:
1. Aranacsn JI. C., Kucenesa JI.C., [To3nsk 3.1, Byry3os C.b: I'eometpus. 10-11 knaccsl.

VYuebnuk. bazoBslii u yriayonenusiit ypoBau. ®I'OC M.: [Ipocsewenue, 2019

2. 3uB. lunaktuueckue Marepuansl no reomerpuu it 10 kinacca. — M. [Ipocsemienue,
2010.

3. B.I'. 3u, B.M. Meiinep, A.Il. baxaunckuii. 3anaun o reometpuu ans 7 — 11 kmaccos. —
M.: [Ipocsenienue, 2003.

4. H. H. Kpynuna: I'eometpus. 10 knacc. Iloypounsie pazpabotku k YMK JI.C. Atanacsna
u ap. (Ilpocsemenue). ®I'OC; Uznarenscto: Bako, 2020 r.

5. IIporpammsl oOmeoOpa3oBarenbhbix yupexxaeHuid I'eomerpus 10-11 xn/ CocraBurens
coopuuka nporpamm: T. A .Bypmuctposa. «IIpocBemmenuey, 2019 r

HNHuTepHeT-pecypcesl
1. www. edu - "Poccuiickoe oOpa3oBanue” dDenepanbHbIil mopTall.
2. www.school.edu - "Poccuiickuii 06uieoOpa3oBarenbHbIi mopran'.


http://www.edu.ru/
http://www.school.edu.ru/
http://www.fipi.ru/
http://www.ege.spb.ru/
https://ege.sdamgia.ru/
http://4ege.ru/
http://alexlarin.net/ege17.html
http://www.math.ru/
http://www.exponenta.ru/
http://www.kokch.kts.ru/
http://mega.km.ru/
http://www.edu.ru/index.php
http://www.school.edu.ru/

3. www.school-collection.edu.ru/ Eaunas kosekuus udpoBbIx 00pa3oBaTebHbIX
pecypcoB

4. www.mathvaz.ru - docbe mikospHOTO yuntess MmaremMatuku JlokymeHTtamus, padouue
MaTepHabl IS YIUTEIs] MaTeMaTHKH

5. www.it-n.ru "Cerb TBOpUYeCKHUX yuHTeeii'

6. www .festival.1september.ru  ®ectuBanb neparornyeckux uaek "OTKPBITHIA YpOK"

Jlureparypa 1u1s1 o0yqaronmxcst
OcHoBHasT:
1. Aranacsn JI. C., Kucenera JI.C., [To3zusik 2.T"., byry3zoB C.b: I'eomerpus. 10-11 xaccsl.
VYueOnuk. basosslit u yriay6nennsiii yposau. @I'OC M.: IIpocsemienue, 2019
2. 3uB b.I'., Meitnep B.M. Jlumaktrueckue MaTepuainbsl mo reomerpun it 10 xir — M.:

[Ipocemenue, 2010

Jlononnumenvrnas:

1. Smenko, Beiconkuii, 3a0enun: EI'D. Maremaruka. 4000 3amay. ba3oBsiilt U npouibHBIM
YPOBHHU. 3aKpPbITbI CETMEHT

2. lludpossie oOpazoBaTenbHbie pecypesl  http://school-collection.edu.ru/

HuTepHeT pecypcebl:

http://alexlarin.net;

http://school-assistant.ru/;

http://base.mathege.ru/;

http://reshuege.ru/

AN

®opMBbI KOHTPOJIS U OLleHUBAHUS

B xadecTBe KOHTPOJIA KauecTBa YCBOCHUS MaTepraa Mpe/IoaararoTcs CIeIyoIne
(hopMBI: KOHTPOJIBHBIE, CAMOCTOSITEIIBHBIC, TMATHOCTHYECKUE PAOOTHI, TECTHI, OTBETHI Y
JIOCKH, paboTa Ha YPOKe, TBOPUECKHE pabOThl, CAMOTIPOBEPKA U B3aUMOIIPOBEPKa.
Ouenka ycmubix omeemos 00y4auuxcs
OTBeT o1ieHUBaeTCsS «5», €CIIM 00yJarOIUNICS :

e TIOJIHO pacKpbUl  COJIEp)KaHME Marepuasia B 00bEéMe, MNPeaTyCMOTPEHHOM
MporpaMMoOi  Y4EOHHKOB;

e M3JIOXKHWJI MaTepHal TIpPaMOTHBIM  S3BIKOM B  ONPEACIEHHON  JIOTHMYECKOM
MOCJIEIOBATEIbHOCTA, TOYHO  HKCIOJIb3YS  MaTEeMaTHYeCKyl0  TE€PMHHOJOTHIO
U CHMBOJIUKY;

e TIPABUJIHLHO BBIMOJHUJ PUCYHKH, YEPTEXKH, TpaduKa, COMyTCTBYIOIINUE OTBETY;

e IIOKazaJl yMCHHUE MIUIFOCTPUPOBATh TCOPETHUYCCKHUE ITOJIOKEHUS KOHKPETHBIMHU
NpuMepaMy NPUMEHATh UX B HOBOM CHUTyallud TPH BBINOJHEHUH MPaKTUYECKOIO
3aJIaHus;

e IIPOJIEMOHCTPUPOBAJl YCBOEHHE pPAHEE M3YUYECHHBIX COIMYTCTBYIOIIUX BOIPOCOB,
c(hOpMUPOBAHHOCTH M YCTOWYMBOCTD UCIOJIb3YEMBIX MPU OTBETE HABBIKOB M YMEHHMIA;

e OTBEYAJl CAMOCTOSITENILHO 0€3 HaBOAIINX BOIPOCOB YUUTES;

e BO3MOXKHBI OJIHA - JIB€ HETOYHOCTH MIPHU OCBEIIEHUH BTOPOCTEIIEHHBIX BOITPOCOB WM B
BBIKJIA/IKaX, KOTOPbIe OOYUYAIONTUIICS JIETKO MCTIPABHUII 110 3aMEYAHUIO YUUTEIS.

OTBeT orieHUBaeTCs «4», €Clii OH YIOBIETBOPSET B OCHOBHOM TPEOOBaHUSAM Ha OILEHKY «5»,
HO IIPY 3TOM UMEET OJIUH U3 HEI0CTATKOB:

e B M3JIO)KCHHMHU JOMYIICHBI HEOOJBIITNE MPOOENbl, HE MCKA3HWBIIME MATEeMaTUYECKOE

COJIepKaHuEe OTBETA;


http://www.mathvaz.ru/
http://www.it-n.ru/
http://www.it-n.ru/
http://festival.1september.ru/
http://school-collection.edu.ru/
http://base.mathege.ru/

AOMYIICHBI OJWH - IBa HEAOYCTA IIPpHU OCBCUICHUU OCHOBHOI'O COACPXKAHHA OTBCTA,
HCIIPABJICHHBIC 110 3aMCYAHHIO YUUTCIIA,

AOIMYHICHbI omunoOKa uiau Ooliee ABYX HGI[O‘-IéTOB IIprU OCBCIICHHUU BTOPOCTCIICHHBIX
BOIIPOCOB MJIM B BBIKJIAJKaX, JICTKO MCIPABJICHHBIC 10 3aMCUYAHUIO YUUTCIIA.

Onenka «3» CTaBUTCS B CIEAYIOIIUX CIy4asX:

HEMOJIHO WJIM HETIOCJIEJOBATENIbHO PACKPBITO COJEPKaHUE MarepHalia, HO MOKa3aHo
o0miee MOHMMaHHME BOMPOCA M IMPOJACMOHCTPHPOBAHBI YMEHUS, JOCTATOYHBIE IS
JaJIbHENIIIEr0 yCBOEHUS MPOrpaMMHOI0 Marepuana (onpenenénnble « TpeboBaHUsIMU
K MaTeMaTU4eCKOW MOArOTOBKE OOyUaIOLINXCS»);

UMEJINCh 3aTPyJHEHMs] WU JOMYyLIEHbl OIIMOKM B OIpPENEICHUHU IOHSATHE,
WCIIOJIb30BAHUM ~ MAaTEMaTU4YEeCKOM  TEpMUHOJIOTMH,  dYepTexkaX,  BbIKJIAJKaXx,
WCIIPABJIEHHBIE [10CJI€ HECKOJIbKUX HaBOSALIUX BOIPOCOB YUUTES;

oOyuarouuiicss He chpaBWiCs C NPUMEHEHWEM TEOpHUH B HOBOM CHUTyallUW MpH
BBINIOJIHEHUH NPAKTUYECKOTO 33a/1aHNs, HO BBIIIOJHUII 33JJaHUs 0053aTeIbHOIO YPOBHS
CIIOJKHOCTH I10 JAHHOM TEME;

Opy  3HAHUM  TEOPETHYECKOro  MaTrepuaja  BbISBIIEHA  HEJOCTAaTOYHAas
c(OpMHUPOBAHHOCTh OCHOBHBIX YMEHHH U HABBIKOB.

Ouenka "2" cTraBUTCS B CAEAYIONIUX CIydasx:

HE PaCKpPBITO OCHOBHOE COJIepKaHNe y4eOHOTO MaTepuaa;

00HApY)KEHO HE3HAHWE WJIM HETIOHWMaHHWE 00ydJaromuMcs OoJblliel WU Hambojee
BaYKHO yacT yueOHOTo MaTepHana;

JOITYHICHBI OIIMOKHA B OIIPCACICHUN HOHﬂTHﬁ, IIpH UCIIOJIB30BAHNH MaTeMaTHYECKOU
TEPMHUHOJIOTHH, B PUCYHKAX, 4epTekax WM rpadukax, B BBIKIAJKaX, KOTOPbIE HE
WCTIPABJICHBI MTOCIIE HECKOJBKUX HABOISAIINX BOIIPOCOB YIUTEIIS.

Oyenka nUCbMeHHbIX KOHMPOTILHLIX PabOm 00YYAOWUXCS

OreHka «5» CTaBUTCS, €CIIH:

e paboTa BHITIOJIHEHA MTOJTHOCTHIO;

e B JIOTHYSCKHUX PACCYXKICHUIX M 0O0CHOBAaHUHU PEIICHUS HET IPOOEIOB B OIMIHOO0K;

e B PCIICHUH HET MATEMaTHYECKHUX OMMOOK (BO3MOYKHA OJIHA HETOYHOCTh, OIHMCKA, HE
SIBJISTFOIIASICS CIICCTBMEM HEe3HAHUS WJIM HETIOHMMAaHMs Y4eOHOTO MaTepuana).

OneHka «4» CTaBUTCS, €CIIH:

paboTa BBIMIOJIHEHA ITOJIHOCTHIO, HO OOOCHOBAHHUS INAroB PEHICHUS HEI0CTAaTOYHBI
(ecmu yMeHHE OOOCHOBBIBATH PACCYXJCHHUS HE SBIISJIOCH CIEIUAIBHBIM OOBEKTOM
IIPOBEPKH);
JOMYIIIEHA OJIHA OIIMOKa WJIM JIBA-TPH HEJI0YETA B BBIKJIAJKAX, PUCYHKAX, YePTEIKAX
Wik rpadukax (ecid 3TH BHJAbI padOThI HE SBSUIMCH CICIUAIBHBIM OOBEKTOM
MIPOBEPKH).

OneHka «3» CTaBUTCS, €CIIH:

JOTYIIEHBI OoJiee OJHON OmMOKH Win 0ojiee NBYX-TpEX HEIO0YETOB B BBIKJIAIKAX,
yepTexkax Win rpadukax, HO 0OyJaronuiics BiajgeeT 00s13aTeIbHBIMU YMEHUSIMH 110
MIPOBEPAEMOI TEME;

O1eHka «2» CTaBUTCS, €CIU.

¢ JOIIYIICHBI CYIICCTBCHHLIC OH_II/I6KI/I, IMOoKa3zaBIIUEC, YTO 06y11a101111/11710;1 HC BJIAJACCT
00s13aTeNbHBIMU YMCHUAMU I10 JaHHOM TeMe B IIOJIHOM MEpe.

IIpu oneHke 3HaHUI, YyMEHUH U HABBIKOB OOYYaIOIIMXCS CIEIyeT YYUTHIBaTh BCE OIIMOKHU
(rpyOble 1 HerpyObie) U HEJOUETHI.

I pybvivu cuumaromes ouwuoKuy:

HE3HAHHE ONpEETCHUS OCHOBHBIX IMOHSATHH, 3aKOHOB, INPaBHJ, OCHOBHBIX MOJIOXEHHUH
TEOpHUH, He3HaHUE (HopMyI1, OOIIETIPUHATHIX CUMBOJIOB 0003HAUEHUH BEIMYUH, €IUHHIL UX
U3MEpEHUSs;

He3HaHHe HAUMEHOBAHUN €IMHUIl U3MEPEHHUS;

HEYMEHHE BBIICIUTH B OTBETE TJIABHOE;

HEyMEHHE MPUMEHSATh 3HaHUs, AITOPUTMBI JJIs pelIeHUs 3a/1a4;

HEyMEHHE JIeNIaTh BHIBOJIBI U 0000IIECHNS;



HEYMEHHE YUTATh U CTPOUTH IPaUKH;

HEYMEHHE T0JIb30BaThCS IEPBOUCTOYHUKAMH, YICOHUKOM U CIIPABOYHHKAMU;
MOTePst KOPHS MIT COXPaHEHHE MOCTOPOHHETO KOPHS,

oTOpachIBaHHE 0¢3 00BSICHECHUI OJIHOTO U3 HHX;

paBHO3HAYHbIEC UM OLINOKY;

BBIYHCITUTEIIBHBIC OMIMOKH, €CITH OHU HE SIBIISIOTCS OMHCKOM;

JIOTHUYECKUE OIIMOKH.

K neepybvim owmubkam ciedyem omuecmu.

HETOYHOCTh (OPMYIIMPOBOK, OIIPE/ACICHUHN, TOHSATHH, TEOpHWi, BBI3BAaHHAS HEMOJIHOTOMN
0XBaTa OCHOBHBIX ITPU3HAKOB ONPEAEIAEMOr0O MOHATHS UM 3aMEHOU OJTHOTO - JABYX M3 ITUX
IIPU3HAKOB BTOPOCTEIIEHHBIMU;

HETOYHOCTH rpaduka;

HEpPAUMOHAIBHBIA METOJ PEIICHUS 3a4a4d WM HEJOCTAaTOYHO NMPOJAYMAaHHBIM IIJIaH OTBETA
(HapylIeHue JIOTUKH, T0JIMEHA OTJIEIbHBIX OCHOBHBIX BOIPOCOB BTOPOCTEIIEHHBIMH);
HepalMoHaIbHbIE METObI PA0OTHI CO CIPABOYHOM M IPYTOH JIUTEPATYpOU;

HEyYMEHHUE pelllaTh 3aJjauu, BBIOIHSITH 3a/1aHus B OOIIEM BUJIE.

Heoouemamu siensromes:

HepalMoHaIbHbIE IPUEMBI BBIYUCIIEHUH U TPE0Opa30BaHMii;
HeOpeKHOE BHINIOJTHEHHE 3alKcel, YepTeke, cXxeM, rpaguKoB.
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