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IMosicuuTeLHAS 3aIMCKA.

PaGouas nporpamma nmo MaTeMaTHKe COCTABJIEHA HA OCHOBAHUH CJIEAYHOIINX
HOPMATHBHO-NIPABOBBIX JOKYMEHTOB:

—  ®enepanbhbiii 3ak0H Ne 273- @3 ot 29.12.2012r. «O6 obpa3zoBanuu B Poccuiickoit
Denepaunn»

— @enepanbHbIi TOCYAapCTBEHHBIH 00pa30BaTeNIbHBIN CTAaHAAPT CpPEJHEro OOIIero
00pa3zoBaHMs M0 MAaTeMaTHKE, YTBEP)KICHHBIA MpukazoM MwunHoOpa3oBanus Poccuu ot 17 mas
2012 1. Ne 413.

— ABTOpCKOH mporpamMmbl 1o reoMerpun mias 10-11 kmaccoB 001meoOpa3oBaTeIbHBIX
yupexaenunii JI.C. Aranacsua (Mocksa, [Ipocsemienue, 2017).

— Ilonoxenue o padoueii nporpamme MAOY ¢ yriy0i€HHBIM U3yYEHHUEM MAaTEMaTUKU
n aHrauickoro s3bika «lllkona nuzaiina «Toukay r. [lepmu nmporpamma sIBISIETCS OCHOBaHUEM
JUTSL OIIPEICIICHNS KauecTBa pean3alii 00IIero OCHOBHOTO 00Opa30BaHuUs;

—  VYueOupiii mian MAOY ¢ yriayOnéHHBIM M3y4eHHEM MaTeMAaTUKHA W aHTIHICKOTO
aspika  «lIlkona pms3aiiHa «Touka» 1. IlepMu mnporpamMma sBIIIETCS OCHOBAHMEM IS
oTpezieNieHus] KauecTBa peaau3aluu o0mero ocHoBHOro oopaszosanus Ha 2020 - 2021 yueGHbIi
roJI.

[Iporpamma obecrnieueHa yueOnnkom «I'eomerpus 10-11 xinacey» (Mocksa, [Ipocsemienue, 2016),
aBTopbl JI.C. Atanacsin, B.®. byTty308B.

[Tporpamma npeHa3HaYeHA AJIs yIauxcst IpOQHILHOTO YPOBHS paccuMTaHa Ha 68 yaca,
KOHTPOJIBHBIX paboT - 3. IIpeobmanaromeii popmoii TEKyIIero KOHTPOJIs ABISETCS MTUChMEHHBIN
KOHTpOJb. B manHOM mporpamme TeMbl «BeKTOphI B pocTpaHcTBe» 1 «MeToa KOOpIuHAT B
MIPOCTPAHCTBEY» MEPECTABICHBI B KOHEI] YYEOHOT0 rojia. DTO 00YCIOBICHO KEJTaHUEM yUUTENs
chopMHpOBaTh YMEHHUE peliaTh 3a/1aui Ha HaX0XK/JICHHUE TUIOIAAN MOBEPXHOCTH U 00BEMOB,
MTOMCK AJIEMEHTOB KPYTJIBIX TEJ ¢ Havaia yuyeOHoro mporecca. Beisoa popmyn 06beMoB Tem
IIPOBOAMTCS HA ypoKax airedpsl npu uzyueHuu temsl «llepBoobpaszHast yHKIMH, HHTETpAI.

HN3y4yenue MaTeMaTHKH B cTapuleil HIKOJIe HA MPO(PHUILHOM YPOBHE HAIIPABJICHO HA
AOCTHIKEHHE CICAYIOIIUX LeJIei:

1. ¢opmupoBaHue npeacTaBICHUH 00 HIESIX U METOJJaX MaTeMaTHKH; O MaTeMaTHKe Kak
YHUBEPCAIBHOM SI3bIKE€ HaYKH, CPEACTBE MOJIEIMPOBAHUS SBJICHUN U MTPOLIECCOB;

2. OBJIQJICHUE YCTHBIM U MUCbMEHHBIM MaTeMaTHUECKUM SI3bIKOM, MaTEMAaTHYECKUMHU
3HAHUSIMHM U YMEHUSAMHU, HEOOXOJUMBIMU JJI1 U3YUYEHHUS IIKOJIbHBIX €CTECTBEHHO-
HaYYHBIX JUCLUIUINH, I IPOJI0JKEHNUs 00pa30BaHUs U OCBOCHHS N30paHHON
CIEINAIbHOCTH Ha COBPEMEHHOM YpPOBHE;

3. pa3BUTHE JOTUYCCKOTO MBIIIICHUS, A ITOPUTMHYECKON KYIbTYPHI,
MPOCTPAHCTBEHHOTO BOOOPaXEHHsI, pa3BUTHE MATEMAaTUYECKOTO MBIIIIICHUS U
WHTYHIUH, TBOPYECKHUX CITIOCOOHOCTEHN HA YPOBHE, HEOOXOIUMOM TSI IPOAOTKEHUS
00pa3oBaHUs U ISl CAMOCTOATEIHHON JeSITEILHOCTH B 00JIAaCTH MaTeMaTUKH U €€
MPUIOKEHUHN B Oynymiei mpodeccuoHaIbHOM TSI TeIbHOCTH;

4. BocIUTaHHE CpeaACTBAMU MATCMATHUKU KYJIbTYPbI INYHOCTU: 3HAKOMCTBO C I/ICTOpHeﬁ
Pa3BUTHA MAaTEMATUKH, SBOIIOIHEH MaTEeMaTHICCKHUX I/I)Ieﬁ, ITOHMMAaHHEC 3HAYUMOCTH
MaTEMATUKU 1A OGIJ.IGCTBCHHOFO nporpecca.



B npopuiabHOM Kypce coaepkaHue 00pa3oBaHus, NPeACTABJIEHHOE B OCHOBHOI LIKOJI€,
Pa3BUBAaeTCHA B CJIeIYIOIIMX HANIPABJIEHHUAX:

1. cucremaruszanus cBefeHUH 0 unciax; GopMupoBaHUe MPEICTABICHUN O PACIIUPEHUN
YHCIJIOBBIX MHOXECTB OT HaTypalbHbIX 10 KOMIUIEKCHBIX KaK CIIOCO0€ MOCTPOEHUS
HOBOI'0 MAaT€MaTUYECKOI0 anmnapara JJIsi PeIeHus 3a1a4 OKPY KaroIIero Mupa u
BHYTPEHHUX 3a/1a4 MATEMaTUKH; COBEPILICHCTBOBAHNE TEXHUKHU BBIYUCIICHUN;

2. pacHIMpeHHe CUCTEMBI CBEJICHUI O CBOMCTBAX IUIOCKUX (PUTYP, CHCTEMAaTHIECKOE
M3Yy4EHUE CBOMCTB MPOCTPAHCTBEHHBIX TEJI, PA3BUTHE IPEICTABICHUN O
FEOMETPUUECKUX U3MEPEHUSIX;

3. COBEpIIEHCTBOBAHNE MAaTEMAaTUYECKOI'O Pa3BUTHUSA /10 YPOBHS, T03BOJISAIOLIETO
CBOOOJTHO IPUMEHSTH N3yYEHHBIE (DAKTHI U METOABI IIPU PEIICHUH 3a/1a4 U3
Pa3IMYHBIX PA3[eNoB Kypca, a TAKXKE UCII0JIb30BaTh UX B HECTAHAAPTHBIX CUTYALUAX;

4. dopmupoBaHue cHOCOOHOCTH CTPOUTH U UCCIIE0BATh MIPOCTEHIIINE MaTEMAaTHUECKUE
MOJIEJIH NIPU PEUICHUH MPUKIAJHbIX 3a]a4, 3a]1a4 U3 CMEXHBIX JIUCLIUIUINH,
yriryojeHue 3HaHui 06 0COOEHHOCTSIX NPUMEHEHHs MaTEeMaTHUECKUX METOIOB K
HCCJIEJOBAaHUIO IIPOLIECCOB M SIBIEHHUH B IIPHPOJIE U OOIIECTBE.

Oﬁmeyqeﬁnble YmMeHusi, HABbIKH U CnocoobI HECATCJIbHOCTH.

B xozne nzyueHust MaTeMaTuky B IPOQUILHOM Kypce CTapllel MIKOJIbl yYaluecs IpoaoJKatoT
OBJIaJICHHUE Pa3HOOOPA3HBIMH CIIOCOOAMU JIESITENBHOCTH, IPHOOPETAIOT U COBEPIIEHCTBYIOT
OTIBIT:

NPOBEICHUS J1I0Ka3aTeNbHBIX PACcCyKACHUH, IOTHUECKOTr0 000CHOBaHMSI BHIBOJIOB,
WCITOJIb30BaHUs PA3JINYHBIX SI3bIKOB MAaTEMATUKH JUIsl WILTFOCTPALIH, MHTEPIPETALINH,
apryMEHTallH U JOKa3aTelbCTBa;

peHICHUs MIMPOKOTO KiIacCa 3aaav U3 pa3jIMIHbIX pa3ZICIOB Kypca, MMOMCKOBOM U TBOpquKOﬁ
ACATCIIBHOCTH IpHU PCIICHUHU 3a1a4 MMOBBIIICHHOMN CIIOKHOCTH M HETHUITOBEIX 3aaa4,

TUTAHUPOBAHMSI U OCYIICCTBICHHS AITOPUTMUYECCKOHN JISATEILHOCTH: BHITIOJTHCHUS U
CaMOCTOSITEIILHOTO COCTABJICHUS AJITOPUTMHUYCCKUX MTPEIITUCAHUI U MHCTPYKIIUI Ha
MaTeMaTHYECKOM MaTepHalie; CIOIb30BAHUS M CAMOCTOSTEIILHOTO COCTaBIeHHs (OPMYIT Ha
OCHOBE 00O0OIICHUST YaCTHBIX CIYYaeB U PE3yJIbTaTOB KCIIEPUMEHTA; BBITIOJTHEHUS PACUETOB
NPaKTUYECKOTO XapaKTepa,

MOCTPOEHUS U HUCCIIEIOBAHUSI MAaTEMATHYECKUX MOJIETIEH JIJIsl OMCAHUS U PEIICHUS MPUKIIATHBIX
3a/1a4, 3a7a4 U3 CMEXKHBIX TUCIUIUINH U PEATbHON KU3HU; POBEPKHU U OLEHKHU PE3YIbTATOB
cBO€H pabOThI, COOTHECEHUS UX C MMOCTABJICHHOM 3a7a4ei, C TMYHBIM KU3HCHHBIM OTBITOM;

CaMOCTOSITENIbHOM paboThl ¢ UCTOYHMKAMU UHGOpMAIUH, aHaI13a, 0000IIeHNs U
CUCTEMAaTH3alNH MTOJy4€HHON HH(pOpMAaLK, UHTETPUPOBAHUS €€ B IUUHBIH OIIBIT.

ITo pexomenaanmu aBTOpa MpoOrpaMMbl B cojJiepxkanne Kypca reometpur B 10—11 kimaccax Ha
npo(UILHOM YPOBHE BXOIUT PsiJ TEM U3 IJIaHUMETpUH. B yueOHUKe OHU U3JI0KEHBI B
nocneanei riase «Hekotopble cBeneHus U3 miaaHuMeTpun» (. 85—99). Paccmorpenue n.
85-94 «YTIBI ¥ OTpE3KH, CBSI3aHHBIE C OKPYKHOCTBIO», «PeleHne TpeyroibHuKoBY, « TeopeMsbr
Menenas u Yess» (. 95,96), «Qmnurc. ['unepbona. [Tapadonay (nr.97-99) nnanupyercs



MPOBECTH 10 U3yUYECHHUS IPEAMETa CTEPEOMETPHH C IICIIBIO UCIIOIB30BAaHMS STOI0 MaTepHasa Mmpu
JTabHEUIel padore.

TpeOoBaHMsI K YPOBHIO NOATOTOBKH Y4AIIMXCS

B PE3YIBTATC OCBOCHUA KypCa MaTEMAaTHKHU 11 xnacca ydamuecs O0JIKHBI OBJIaJ€Th
CICAYIOIUMHA 3HAHUAMU, YMCHHUSIMHU U HABBIKAMU.

JINYHOCTHBIM pPe3y/JbTATOM H3yUCHUS MpeaMeTa sBisgeTcs (GOpMUPOBAHUE CIETYIOIINX
YMEHHH U KaYeCTB:

¢ c(hOpMHUPOBAHHOCTH OTBETCTBEHHOTO OTHOIICHUS K YUYEHUIO, TOTOBHOCTh M CIIOCOOHOCTH

00yJaroIUXCs K CAMOPA3BUTHIO, BEIOOPY JalbHEHIIIEro o0pa3oBanus Ha 6a3e OPUCHTHPOBKYU B

Mmupe npodeccuit u NpodhecCHOHATBHBIX MPEANOYTEHUH, 0CO3HAHHOMY TTOCTPOEHHUIO

WHIUBUIYAILHON 00pa30BaTeIbHON TPACKTOPUH C YUETOM YCTOWYMBBIX TTO3HABATEIIBHBIX

HUHTEPECOB;

¢ c(OPMHPOBAHHOCTH IETIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

Pa3BUTHS HAyKU W OOIECTBEHHOM MTPAKTUKU;

e [IpeJ/ICTaBJICHUE O MaTEeMaTHYECKON HayKe Kak o cpepe ueroBeuecKoil 1eaTeabHOCTH, 00

sTanax e€ pa3BUTHs, 0 €€ 3HAYUMOCTH IS Pa3BUTHUS [IUBUIIM3AIINH;

® KPUTUYHOCTH MBIIIUICHUS, YMEHUE PACIIO3HABATH JIOTHYECKH HEKOPPEKTHBIC BHICKA3BIBAHUS,

OTJINYATh TUNIOTE3Y OT (aKTa;

® KpEaTUBHOCTb MBIIIJICHHS], UHUIIUATHUBA, HAXOTYMBOCTh, AKTUBHOCTD P PEIICHUU 33]1a4.
MeTtanpeaMeTHBIM Pe3yJbTaTOM H3yUCHUS Kypca sSBISETCS GOPMUPOBAHUE

YHHUBEpCaIbHBIX YueOHbIX Aeiictuii (Y'Y ).

Pezynamuenvie YY/I:

*YMEHHE IUIaHUPOBATh U OCYLIECTBIATH JESTEIbHOCTh, HAIIPABICHHYIO Ha PEIIeHUE 3a/1a4
HCCIIEIOBATEIbCKOTO XapaKTepa, BMECTE C YUUTEIeM HIIM CAMOCTOSTEIbHO 00HApYKHUBATh U
bopMynupoBaTh yueOHy0 npodiemy, onpeaensaTs uenb Y 1;

* C TOMOUIBIO YYUTEJIS UM CAMOCTOSATENBHO BbIIBUTaTh BEPCUU PELIEHUS POOIIEMBIL,
0CO3HaBaTh (M UHTEPIIPETUPOBATH B CIIydae HEOOXOUMOCTH ) KOHEUHBIN pe3ysbTaT, BRIOUPATh
CPEICTBA NOCTH)KEHHUS LIENH U3 NIPEATIOKEHHBIX, a TAK)KE UCKAaTh UX CAMOCTOSATENBHO;

* COCTaBJIATH (MHAMBUAYAIBHO, UJIU B TPYIIIE, WK C TIOMOILBIO YUUTENS) aJITOPUTM PELICHUs
1po0JIeMbl (BBITIOJTHEHUS IPOEKTA);

M pa60Ta$1 110 aJIrOpUTMy, CBECPATH CBOU JEHUCTBHSA C LENbIO U npu HCO6XO,Z[I/IMOCTI/I HUCIIPABJIATDH
OIIMOKHM CaMOCTOSITEILHO (B TOM YHUCJIC U KOPPCKTUPOBATH aJIl" OpI/ITM);

® B JUAJIOT€ C YUYHUTECJIIEM COBEPIICHCTBOBATH CAMOCTOATCIIBEHO BLI6paHHBIe KPHUTCPUH OLICHKH.

Hoznaeamenvnvie YY/[:

® [IPOBOJNTH HAOIIOICHNE U IKCTIEPUMEHT, BBIJIBUTATh THITOTE3HI;

® OCYIIECTBIISATH PACIIUPEHHBIN MOUCK HH(OPMAIIUU C UCTIONIH30BAHHEM PECYPCOB OMOIUOTEK U
WHurepHera;

® OCYIIIECTBIATH BBIOOp Hanboiee 3PPEeKTUBHBIX U ONTHMAIBHBIX CIIOCOOOB PEIIECHUS 3a/1a4 B
3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUH;

® BIIQ/ICTh JJOTUYECKUMH JCHCTBUSAMU OIpEIeICHHsI MOHATHI, 0000IIeH s, yCTAaHOBICHUS
AQHAJIOTHA, KITaCCU(UKAIIMU HA OCHOBE CAMOCTOSITEILHOTO BEIOOpA OCHOBAHUI U KPUTEPHUEB;



® YCTaHABJIMBATb IPUYUHHO-CIICJICTBEHHBIE CBSA3HU, CTPOUTH JIOTHYECKOE PACCYKICHHE,
YMO3aK/IIOUEHHUE U BBIBO/IBI;

® J1aBaTh OMNPEACIICHUS TIOHATUSIM.

Kommynuxamuenwie YY/I:

® CaAMOCTOSITEIIbHO OPTaHN30BBIBATh Y4€OHOE COTPYAHUYECTBO U COBMECTHYIO JICATEIILHOCTD C
YUUTEISIMA U CBEPCTHUKAMHU, PaCIpeIeNiATh QYHKIUU U POJIM YYACTHHUKOB, B3aUMOJICHCTBUE U
obmre crocoObl paboTHI;

e yMeHHE paboTaTh B TPYIIIE, Mape, HAXOIUThH O0IIee PEIICHUE U pa3pemiaTh KOHQIUKTH Ha
OCHOBE COTJIACOBAHMS MO3UIMK M yUeTa HHTEPECOB;

® OBJIAJICHUE CUMBOJILHBIM SI3bIKOM QJIT'€OPBI;

® B JINCKYCCHU YMETh BBIBUHYTh apT'yMEHTBI U KOHTPAPTyYMEHTHI;

e CiIymaTh MapTHEPA, GOPMYIUPOBATH APTYMEHTUPOBATh U OTCTAMBATh CBOE MHEHUE.
[IpenMeTHBIM Pe3yJabTATOM H3yUYCHHS Kypca SIBISIETCS C(DOPMHUPOBAHHOCTD CIICTYIOIINUX

3HAHUH/yMEHHA.

3HAYCHHUE MaTEeMaTHUUEeCKOM HaYKHU JJI1 pCHICHUA 3a1a4, BOSHUKAOIHUX B TCOPUH U IIPAKTUKE,
MHUPOTY U OrpaHUYCHHOCTL IMPHMCHCHUA MATCMATUYCCKHUX MCTOAOB K aHAJIU3y U

HCCIICJOBAHUIO ITPOLCCCOB U SIBJICHUI B IMpHupoaAc 1 O6H.[€CTB€;

3HAYCHHUC IMPAKTHKHU U BOIIPOCOB, BO3HUKAIOIINX B camMoin MaT€MaTuke, Ajd (1)OpMI/IpOBaHI/I$I u

Pa3BUTHA MaTeMaTHYECKOU HAayKH,

BO3MOXHOCTH TCOMCETPHUUYCCKOI0 A3bIKa KaK CpPEACTBa OIMCAHUA CBOICTB PCAJIbHBIX

IIPEAMETOB U UX B3aUMHOTI'0 PACIIOIOKEHHUS;
YHUBEPCAIbHBIM  XapakTep 3aKOHOB JIOTMKA MaTeMaTH4ECKUX  PaCCyKICHUU,
IPUMEHUMOCTb B PA3JIMYHBIX O0JIACTIX YEI0BEUECKOH 1eATEIbHOCTH;

pasiiniuc Tpe6OBaHI/II71, MNpEaABABIACMBIX K JOKA3aTCIbLCTBAM B MAaTECMATUKE, CCTCCTBCHHBIX,

CONHUAIIBHO-OKOHOMHUYCCKUX U 'YMAHUTAPHBIX HAYKAX, Ha [IPAKTHKE;

POJIb AKCUOMATHUKKU B MAaTCMATHUKE, BO3MOKHOCTb INOCTPOCHUA MATCMATHUYCCKUX Teopnﬁ Ha
aKCMOMATUYECKOM OCHOBC; 3HAUCHHUC AKCHMOMATHUKH JIA APYTrUX obnactell 3HaHUS U JIIA

MPAKTHKU;
BEPOATHOCTHBIX XapaKTep Pa3InYHbIX MPOLIECCOB M 3aKOHOMEPHOCTEN OKPY’KAIOILEro MUPA.
I'eomerpus

COOTHOCHUTDH ITJIIOCKUC T'COMETPHUUYCCKUC q)HprBI U TPEXMCPHBIC 00BEKTHI C UX OIIMCaHHAMU,
YCpTCIKAMH, I/1306pa)K€HI/I${MI/I; pasiiniyatb U aHAJIU3UPOBATH B3aUMHOC PACIIOJOXKCHUEC

uryp;
1/1306pa>1<aTL FGOMeTpI/I‘IGCKI/Ie (1)I/Il"ypI)I Hu Tena, BBIITIOJIHATH qepTe)K 10 yCJ'IOBI/IIO 3az[aq1/1;

peuiarb TeOMETPUYECKUE 3a7a4l, ONUPAsCh Ha U3YyYEHHBIE CBOMCTBA IUIAHUMETPUUYECKUX U
CTEepEOMETPUYECKUX (UTYp W OTHOILIEHUH MEXIy HUMH, NPUMEHSsS anreopandyeckuil u

TPUTOHOMETPHUUYECKHI anmapar;

IMPOBOAWUTE JOKA3aTCIIBHBIC PACCYXKIACHUA IIPU PEIICHUMU 3aJa4d, JOKa3blBaTb OCHOBHBLIC

TEOpPEMBI Kypca;

BBIUMCIIATH JIMHEHHBIE JIEMEHTHI U YIIIbl B POCTPAHCTBEHHBIX KOH(PUTypanusx, 00beMbl U

IIomaigun HOBCpXHOCTCﬁ MIPOCTPAHCTBCHHLIX TCII U UX HpOCTCﬁMHX KOM6HH3LIPII>1;

MMPUMCHATH KOOpHHH&THO-BGKTOpHLIﬁ METOA AJIA BBIYMCIICHUS OTHOHIeHI/II\/’I, paCCTOSIHI/II\/'I nu

YTJIOB;
CTPOUTH CEUEHUSI MHOTOTPAHHUKOB U N300pa)xkaTh CEYEHHMsI TeJ BpalCHHSI.

Hcnoab3oBaTh l'lpHOﬁpeTeHHble 3HAHUA U YMCHMUHA B HpaKTquCKOﬁ JEeATECJIBbHOCTH U

JIJISl MOBCEAHEeBHOM KU3HU

ucciaeoBaHus  (MOJETUPOBAHUSI) HECIOXKHBIX TNPAKTUYCCKUX CUTyalldii Ha OCHOBE

M3YYEHHBIX (DOPMYII U CBOMCTB puryp;



BBIYMCJICHUA AJINH, l'IJ'IOH.[ﬂI[Gﬁ 1 00bEMOB PEAIbHBIX 00BEKTOB IIpu PCIICHUU IPAKTUUCCKHUX
3ala4, UCII0JIb3YA ITPpH HCO6XOI[I/IMOCTI/I CIIPpaBOYHHUKU U BBIYUCIIUTCIBHBIC yCTpOﬁCTBa.

MecTo npeamera

Ha u3zyuyenue npenmera otBoauTcs 2 yaca B Hegeno. O6beM yueOHOro BpeMeHH: 68 4acoB.
[Tnanupyercs 3 KOHTPOJIbHBIE paOOTHI IO TEOMETPHUH.

(DOpMI)I KOHTPOJIA: CaMOCTOATCIIbHBIC U KOHTPOJBbHEBIC pa6OTBI, 3a4€ETHI.

[TpuHuMas BO BHUMaHuE CHEnM(UKY IIKOJIBI, A1 TAKOTO IMpeaAMeTa KaKk TeOMETpHs
00s3aTenbHBIME  (DOPMaMU  TEKYIIETO KOHTPOJISL YCTAHABIUBAIOTCS KOHMPOAbHbIE

moykuy. KOHTpoJbHAs TOUKA - KOHTPOJIBHOE MEPOIPUITHE PYOSIKHOTO KOHTPOJIS,
3apuKCUpOBaHHOE O BpeMeHU U 1o ¢popMme npoBeaeHus. LIIKoapHBIM METOINYECKUM
00BeIMHEHUEM yCTaHABIUBAIOTCS CPOKH MPOBEICHUSI KOHTPOJIBHBIX TOUEK, UX TeMaTHKa U
dbopmart npoBeaenus. KonnmuecTBo KOHTPOJIBHBIX TOUEK MO MPEIMETy He JO0JKHO ObITh MEHEee
YeThIpeX B To/. [ '0/10Bast OlleHKa 1O PEAMETY HE MOKET ObITh BBHICTABJICHA IPU yCIOBUU 2/3
OT OOIIEr0 KOJIMYECTBA HE CIAHHBIX KOHTPOJBHBIX TOYECK. YUHUTENb 0053aH CBOEBPEMEHHO
OCYIIIECTBUTD [IPOBEPKY U B TE€UEHHE HE OOJIee TpeX JHEH IOBECTH €€ Pe3yJIbTaT JI0 CBEJICHUS
oOyyaromuxcs 1 ux poxuteneit. Mudopmarus o cpokax NpoBeIeHUS U TEMaX KOHTPOJIbHBIX
TOUYEK BBIKJIAIBIBACTCS Ha caliTe 00pa30BaTeIbHOM OpraHu3aIuu.

Kpurepun m HOpMBI OlleHKH 3HAHMI, YMeHMil 1 HABBIKOB 00y4alommxcsi no ajaredpe u
HAYaJIaM aHaJIM3a.

1. Ouenka nucbMEHHBIX KOHTPOJIBHBIX PadoT.
Kaxxnast koHTposibHas paboTa COCTOUT U3 HECKOJBKUX 3aJaHUN Pa3IMYHOTO YPOBHS CIOXKHOCTH,

3a/IaHUSIM CTaBATCS B COOTBETCTBHE Oasutbl. Hambosbiee koam4yecTBo 0auioB B Kaxa0u padbore
10. OuieHnBaHME KauecTBa BBIIOJIHEHUS YYaIllIUMCSI KOHTPOJIBbHOM paboThl OCYIIECTBIISETCS 1O
KOJIMUECTBY HaOpaHHBIX UM 0amioB. Ecnu 3a7aHue BHICOKOTO YPOBHS CIIOKHOCTHU BBIMIOJTHEHO HE
B MIOJTHOM 00beMe, HO PEIlIEHUE COACPKUT CYIIECTBEHHBIE MMPOIBUYKEHUE B IOMCKE OTBETA MIIH
JIOTIYIII€HA BBIUMCIUTENbHAS OINOKA, MPUBEAIIAs yYeHUKA K HETIPAaBUIBLHOMY OTBETY, TO MOKET
MPUCBANBATHCS YACTh OOBSIBICHHOTO 0asuia. bannsl cyMMHUPYIOTCS, OlIEHKA B KypHAI
BBICTABIISIETCS. B COOTBETCTBHUH C TaOIIUIIEH.

O0611eo6pa3zoBaTeIbHbIN Kilace Knace ¢ yrmy6nénupim g nereit OB3
M3Y4YEHHUEM IpeMeTa

Bamn OIlCHKa Oamn OILIEHKa Oaut OILICHKa
9-10 5 9-10 5 8,5-10 5
7-8,5 4 7,5-8.5 4 6,5-8 4
5-6,5 3 6-7 3 3,5-6 3
Hwxe 5 6amnos | 2 Hwxe 6 2 Hwxe 3,5 2
OaoB 0amuioB




YuuTens MOKET MOBBICUTH Ol 32 OPUTHHAILHBIN OTBET Ha BOIIPOC WJIM HECTAaHAAPTHOE
pelIeHne 3a1a4u, KOTOPbIE CBUJIETEIILCTBYIOT O BBICOKOM MAaT€MaTUYE€CKOM Pa3BUTUU
oOyuJarorerocs; 3a pemeHrne 60see CI0XKHOM 3a/1a4u T OTBET Ha 00Jiee CII0KHBIN BOTIPOC,
MIPEIOKEHHBIE 00YUaIOMEMYCs JOTIOTHUTEIBHO ITOCIIE BBIMOTHEHNS UM KaKUX -TH00 JPYTHX
3aJaHUH.

2. OueHka yCTHBIX OTBETOB.
OTBeT OLIEHNBAETCS OTMETKOM «5», €CIIN yUEHUK:

MOJIHO PACKPBUI COJEp)KAHUE MaTepuayia B 00beMe, MPEeIyCMOTPEHHOM MpOrpaMMoil 1
y4eOHUKOM;

W3JIOKWI ~MaTephal TPAMOTHBIM  SI3BIKOM, TOYHO HCIOJb3ysd MAaTeMaTHUYCCKYFO
TEPMHUHOJIOTHIO U CUMBOJIMKY, B OTIPE/ICIICHHOM JIOTHUECKOW MOCIICI0BATEIIBHOCTH;
MPaBUJILHO BBIMOJHUI PUCYHKH, YEPTEKHU, rPadHKH, COMYTCTBYIONIHE OTBETY;

MoKa3aJl yMEHUE WUTIOCTPUPOBATH TEOPUIO KOHKPETHBIMHU MPUMEpPaMH, IPUMEHSTH €€ B
HOBOW CHTYaIlUH [TPU BBITIOJIHEHUU MPAKTUYECKOTO 33/ 1aHUs;

MPOJEMOHCTPUPOBA] 3HAHHE TEOPUH paHee M3YYCHHBIX COIMYTCTBYIOIIUX TEM,
cOPMHUPOBAHHOCTh M YCTOWYMBOCTD MCIIOJIb3YEMbIX MIPH OTBETE YMEHHIA U HABBIKOB;
OTBEYAJI CAMOCTOSTEIILHO, 0€3 HABOISAIIUX BOIIPOCOB YUUTEIIS;

BO3MOJXKHBI OJIHa — JIB€ HETOYHOCTH IPU OCBEUICHUE BTOPOCTECIIEHHBIX BOIPOCOB MIIH B
BBIKJIaJIKaX, KOTOPbIC YUCHHK JIETKO UCIIPABHJI TTOCIIC 3aMCUAHHSI YIUTEIIS.

OTBeT OLICHUBAETCS OTMETKOM «4)), €CJIn YAOBJICTBOPACT B OCHOBHOM Tpe6OB8.HI/I$IM Ha OLCHKY
«5 », HO IIPpHU 3TOM UMCCT OAHUH N3 HCJOCTATKOB:

B H3JIOKCHUHN NONYIICHBI HEOOJIBIIINE HpO6CJIBI, HC HCKa3MBIICC MATCMATHYCCKOC
COACPIKAHUC OTBCTA,

AONYIICHBI OAWH — JABa HEAOYUCTA IPU OCBCHICHUHU OCHOBHOI'O COACPIKAHUS OTBCTA,
HCITPABJICHHLIC ITOCJIC 3aMCYAHUS YUUTCIIA,

AONYIICHBI omuoOKa WM Ooliee ABYX HEAOYCTOB TIPpH OCBCHICHHWU BTOPOCTCIICHHBIX
BOIIPOCOB UJIK B BBIKJIAJKAX, JICTKO UCIIPABJICHHBIC IMOCJIC 3aMCUYAHUS YUUTCIIA.

OtmeTKka «3» CTaBUTCS B CIEAYIOMINAX CIyJasX:

HEMOJIHO PACcKPBITO COJEpKaHHe MaTepuana (Coaep)kaHue U3I0KEeHO (pparMeHTapHO, HE
BCerJa TOCJIENOBAaTEIbHO), HO IIOKa3aHO oOIee TOHUMaHWe BoIpoca |
MIPOJAEMOHCTPUPOBAHBI YMEHHS, JOCTATOUHBIE JUIsl YCBOEHHUSI IIPOrPAaMMHOI0 MaTepraa;
NMCIINCH SanYJIHeHI/Iﬂ NI I[OHYHIGHI)I OHII/I6KI/I B OHpeILGJ'IeHI/II/I M&TCM&TI/I‘IGCKOﬁ
TEPMUHOJIOTUH, YEPTEkKaX, BBIKJIAJKAX, UCIIPABICHHBIE NTOCIE HECKOJBKUX HABOASALIUX
BOIIPOCOB YUUTES;

YUYEHUK HE CIPABUWIICS C NPUMEHEHUEM TEOPUM B HOBOW CUTYallUHM IPU BBIOJIHEHUHU
HpaKTI/ILIGCKOFO 3aaHus, HO BBIITOJIHUJI 3aJaHUs 065[3&T€J'II)H01"0 ypOBHfI CJIOKHOCTH 110
JIaHHOU TeMe;

HpI/I JO0CTAaTOYHOM 3HAHUU TeopeTquCKoro MaTepHana BBISIBJICHA HEIOCTATOYHAsA
c(hOpMHUPOBAHHOCTH OCHOBHBIX YMEHUI 1 HaBHIKOB.

OTMeTKa «2) CTaBHUTCS B CIEAYIOMINX CIyJasX:

HE PacKphITO OCHOBHOE COJIep)KaHHEe yueOHOr0 MaTepHana;

0OHapy)XKEHO HE3HAHWE YYEHHUKOM OOoibINe wim Hanbosiee BaXKHOW 4YacTH y4eOHOTO
MaTepuana,

AONYIICHEBI OIINOKHA B OMpeCaACICHNHU HOHﬂTHﬁ, IIpHu HCIIOJIB30BAHHUU MaTeMaTHYECKOU
TEPMHUHOJIOTHH, B PHUCYHKaX, 4YepTekax HIM Tpadukax, B BBIKIAIKAX, KOTOpPHIE HE
HCITPABJICHEI ITOCJIE HECKOJIBKUX HABOJAIINX BOIIPOCOB YUUTCIIA.

KanenpapHo-remaTudeckuii njiaH



Ha3Banue pa3aenoB u TeM KOJI-BO
v 4acoB |(hopma Aata
KOHTPOJIS 110 TIAHY
LnauHap, KOHYC U 1ap. 16
Hununop. 3
1 [lousarue uunuHIpA. 1
2-3 |Uwumuuap. Pemienue 3aqay. 2
Konyc. 4
4-5 [Konyc. 2
6-7 [Yceu€HHbII KOHYC. 2
Ccpepa. 7
8 |Cdepa. YpaBHeHue chepsl. 1
9 |BzammHOe pacrnoyioxkeHue chepsl U MIOCKOCTH. 1
10 [KacaTenmpHast MIIOCKOCTH K cdepe. 1
11 [[Inomans cdepsl. 1
12-14 |PazHble 3a1a4u HA MHOTOTPaHHUKH, IIMIIUHID, 3
KOHYC U TI1ap.
15 [KoutponbHas pabota no teme «ununmp, 1 |KontposbHas 93.10
Konyc u 1map». KP Ne 1 Touka Ne 1
16 Bauér no teme «{unuHap, KOHYC U LIap». 1 |Bauér Nel
O0bEéMBI TEIT. 17
Q0vém npamMoyzonbH020 napanieienuneod. 3
17-18 |[Tonstue o6bpéMa. OOBEM IPIMOYTOIBHOTO 2
napaJiesienunena.
19 |O0BEM MPSIMOYTOIBLHOTO MapaJIeIICITUIIC A, 1

O0BEM PSIMOYTOIBHOM IPU3MBI, OCHOBAHHUEM
KOTOPOU ABJISIETCS] MPSIMOYTOJIbHBII




TPEyroJIbHUK.

Q0vbéM nPAMOIL NPUMBL U YUTUHOPA.

20 |O06BEM IPAMOIA TPU3MBI.
21 |O0BEM mHMHIpA.
Q0béM HAKNOHHOU RPU3MBL, RUPAMUObL U
KoHyca.
22 |Boruucienue 00bEMOB TEI C TTOMOIIBIO
MHTErpaa.
23 |O06BEM HAKIIOHHOHN MPU3MBI.
24-25 |(06bEM nupamMuIbL.
26 |O0BEM KoHYCA.
Q0vém wapa u niouwads cghepol.
27-28 (06BEM mapa.
29 |O6BEM mIapoBOrO CErMEeHTa, IIAPOBOTO CIO5,
CeKTOpA.
30-31 [[Tmomans chepsr.
32 [KoutponbHas padota mo Teme «O0BEMBI TE. KonTponpHas 95 12
KP Ne 2 Touka Ne 2
33 [Bauér mo Teme «OOBEMBI TEM. 3auét Neo 2
34 [Bauér no Teme «lwHHIP, KOHYC U TIAp». 3auét Ne 3
BexkTophI B IpOCTpaHCTBE
35 [[loHsiTHE BEKTOpA B MPOCTPAHCTBE
36-37 (CnoxeHne 1 BEIYNTAHUE BEKTOPOB.
'YMHOKEHUE BEKTOpa Ha YUCIIO.
38-39 [KomraHapHbIe BEKTOPBI.
40 [Bauér no Teme «BeKTOpHI B IPOCTPAHCTBE» 3auér Ne 4 2.02




MeTox KOOPIAUHAT B IPOCTPAHCTBE.

15

Koopounamur mouku u Koopounamal 6
eexmopa.
41 [IpsmoyronbHas cucTeMa KOOpAUHAT B 1
MPOCTPAHCTBE.
42-43 [KoopauHaThl BEKTOPA. 2
44 |CBs3b MEXIy KOOPJMHATAMH BEKTOPOB U 1
KOOpJIUHATAMH TOYEK.
45-46 [Ipocreiimue 3a1a4u B KOOPIMHATAX. 2
Cranapnoe npou3gedenue 6eKmaopoa. 4
47  [Yron mexnay Bektopamu. CKanspHoe 2
[POU3BEICHNE BEKTOPOB.
48-49 BeruncneHne yriia MexIy IpsSMbIMA U 2
MIOCKOCTSIMHU.
VIeuscenus. 3
50 |[Iswxenus. LlenTpanbHas CHMMETpUSI. 1
3epkanbHas cummetpus. OceBasi CHMMETPHSI.
ITapajutenpHBIN IIEPEHOC.
51-52 [Pemenue 3ayay mo teMe «JIBUKEHUSY. 2
53 [KonTtposbHas padoTa mo reme «CkansipHOe 1
MPOM3BEIEHNE BEKTOPOB B IIPOCTPAHCTBE. Kontponbras 25 03
JIBmxenus». KP Ne 3 Touka Ne 3
54  [Bauéra no teme «CkansipHOE IPOU3BEICHUE
BEKTOPOB B IPOCTPAHCTBE. JIBUIKEHHS». Sauer Ne 2
HTorosoe noBropeHue Kypca reoMeTpuu 14
10-11 kaaccoB.
55 |Akcuomsl ctepeomerpun. [ToBTopenue. 1
56 [[ToBTopenue. [lapamienbHOCTD MPSIMBIX, 1

MapajuiebHOCTh MPSMOM U MJIIOCKOCTH.

CerH_II/IBa}OH_II/ICCH IpsAMBIC. HapaJIJICJIBHOCTB




MJIOCKOCTEM.

57 [[loBropenwue. [lepneHAUKYIIPHOCTH IPSIMOH H 1
r1ockocTu. TeopeMa o TpEX NepreHuKyIspax.
Yron Mmexay NpsMoi ¥ III0CKOCTHIO.

58 [[loBTOpeHue. [IByrpaHHbIN yroma 1
[EPIEHIUKYISIPHOCTD IIJIOCKOCTEMN.

59-60 MHoOrorpaHHUKH: apaJJICICIHIIEI, TPU3Ma, 2
MUpaMU/Ia, TUIOMIAIN MX TIOBEPXHOCTEH.

61 |[ToBTOpeHue. BekTophl B MPOCTPaHCTBE. 1
JleiicTBus Hax BekTopamu. CkasipHOE
[IPOU3BENCHNE BEKTOPOB.

62 [[loBropenue. Llununap, kKonyc u map, muomaau| 1
WX TIOBEPXHOCTEM.

63-64 [loBTopenue mo Teme «OO0BEMBI TEI. 2
65 [[loBTOpeHue Mo TeMe «MHOTOTPaHHUKWY. 1
66 [KontposbHas padota «3amaua Ne 14 EI'D o 1 |KonTposnbHas 20.05
MpopUIHLHON MAaTEMATHKE Touka Ne 4
67 |[loBTOpenue no reme «Tena BpameHus». 1
68 [[loBropenue mo reme «KomOuHaIuu ¢ 1

OTMMCAaHHBIMH ChepamMm.

[ToBTOpenue no Teme «KomOuHanuu ¢
BIIHICAHHBIMH CEpAMU.

Htoro 68

Vuamumcst mpeyiaraeTcs BKIIOYATBCS BO BHEYPOUHYIO JESATEIBHOCTh MO MPEIAMETY Yepes
ydyacTUe€ B HCCIEOBaTeNIbcKOW pabore (HamucaHue pedepaTroB, B MPOEKTHBIX TIpyIIax), B
Pa3INYHBIX KOHKYPCaX, OJIMMIHNA/aX, TPOBOAUMBIX B OYHBIX U TUCTAHIIMOHHBIX (OpPMaX.



