IOCYJIAPCTBEHHOE BIODKETHOE OBLLEOBPA3OBATEJILHOE YUYPEX/IEHUE
WLKOJIA Ne 52 IMEHH OJIbI'M KAUYPBI TOPOJICKOT'O OKPYI'A TOPJIOBKA»
JIOHEIKOV HAPOJTHOM PECITYBJIMKH

PACCMOTPEHO COT'JIACOBAHO YTBEPXALIO

Ha 3acenanuu [LLHIMO 3ap. nupekropa no YBP Jlupexrop I'BOY «lllkomna Ne 52
€CTECTBEHHO-MATeMaTHIECKHX umenn Onbru Kauypoi-
JUCLIUTUIAH I".Q). Popioskg»

M. A. HoJsikoBa
EF(I)TOKOJI oT « 23» 08 2024r. ka3 pC33 08 20241
oA No 102 ,

Pyxosomurens 11 IMO
ik E.B.Ilerposa

PABOYAS TPOITPAMMA

I10 reOMETpUH

yriay0.1éHHbIH YPOBEHb

Cpennee obmee oOpazoBaHue

s 11-A knacca

Pabouyo nporpammy cocraBuia:
XKypaBkuna Upuna Hukonaesna

YUYHUTEIIb MATEMATUKU

2024— 2025 yueOHbIii TOI



INOACHUTEJIBHAS 3AIINCKA

['eomerpust siBisieTcs: OAHMM K3 0a30BBIX KypCOB Ha YpPOBHE CPEIHErO
o0miero oopa3oBaHusl, TaK Kak 00ECIIeYNBAET BO3MOKHOCTh U3YUEHUS TUCLMILIUH
€CTECTBEHHO-HAYYHOM HAIPABICHHOCTH M NPEIMETOB T'YMAaHUTApPHOIO IIMKJIA.
[lockonbKy ~ JIOTUYECKOE  MBILIUIEHHE,  (POPMUPYEMOE  TpU  U3YYEHUU
O00y4JarOMIMMUCS MOHSATUHHBIX OCHOB N'€OMETPHUH, MPH J0KA3ATEIbCTBE TEOPEM U
NOCTPOCHHUH LETIOYKH JIOTUYECKUX YTBEPKIACHUN NPHU PEIICHUU T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUITaTb M OINPOBEPraTh TUIIOTE3bl HEMNOCPEACTBEHHO
UCIIOJIB3YIOTCSl TIPU PEIIEHUM 3a/1a4 €CTECTBEHHO-HAYYHOr'0 IMKJIA, B YaCTHOCTHU
dusnyeckux 3amad.

Lenb ocBoeHust mporpamMmbl yueOHOro kypca «I'eomerpusi» Ha yriay0néHHOM
YpOBHE — pa3BUTHE WHJMUBHUAYaJIbHBIX CIIOCOOHOCTEH oOOydaroumxcs Mnpu
M3YyYECHUHM TE€OMETPUH, KaK COCTABJISIONICH NMpeaMeTHOU obnactu «MaTtemartuka u
uHdopMaTHKa»  yepe3  OoOecleueHHe  BO3MOXKHOCTH  MPUOOPETEHUS U
WCIIONb30BaHUsl Oosiee TIIyOOKHMX TEOMETPUUYECKWX 3HAHMW U  JICWCTBUH,
CHELM(PUUHBIX T€OMETPUHU, U HEOOXOAUMBIX JUISl YCIIEIIHOT'O MPO(ECCUOHATBHOIO
00pa30BaHus, CBA3aHHOI'O C HCIIOJIb30BAHUEM MATEMATHKU.

[IpropuTeTHBIMM 3aja4aMU Kypca T€OMETPUU Ha YIIIyOJIEHHOM YpPOBHE,
pacIIupsIIOIIMMH U YCUIIMBAIOUIUMU Kypc 0a30BOr0 YPOBHS, SIBIISIFOTCSI:

pacIIMPEHUE MPEACTABICHHUS O TEOMETPUM KAK YAaCTH MUPOBOU KYJIbTYphI U
(opMHUpOBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIIUM MUPOM;

dbopMupoBaHue NPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak o
BOXHEUIINX MAaTEMaTUYECKUX MOJENSIX, IMO3BOJISIIOIINX ONUCHIBATH M H3y4daTh
pa3HbIe SIBJICHUS OKPYXKAIOIIEr0 MUpa, 3HAHUE MOHATHIHOIO anmapara o pasaeny
«CtepeoMeTpus» y4eOHOr0 Kypca reOMeTpHH;

dbopmMupoBaHue  yMEHHS ~ BIaJ€Th  OCHOBHBIMH  TOHATHUSMHU O
IPOCTPAHCTBEHHBIX (UIypax U UX OCHOBHBIMU CBOMCTBaMHU, 3HAHUE TEOPEM,
dbopMyn ¥ yMeHHE HMX NPUMEHSTh, YMEHHUS JOKAa3bIBaTh TEOPEMbl M HAXOAMTh
HECTaHJapTHBIE CIIOCOOBI PELICHUS 33/1a4;

dbopMupoBaHUE YMEHHMs paclO3HABATh HA YEPTEkKaxX, MOACISAX U B pPEaIbHOM
MHpPE MHOTOTPAHHMKM M Te€Ja BpAIICHUSA, KOHCTPYHPOBATH TI'E€OMETPUYECKHE
MOJICIIH;

(dbopMupoBaHUE MOHUMAHUS BO3MOXHOCTHM aKCHOMATUYECKOTO MOCTPOCHMS
MaTE€MaTUYECKUX TeopuH, (HOPMUPOBAHME MOHUMAHUS POJU AKCMOMATHKU MPHU
IIPOBEJACHUH PACCYXKIACHUM;

(dbopMHUpOBaHUE yYMEHHS BIAJE€Th METOAAMHU J0Ka3aTelIbCTB M AJITOPUTMOB
pELICHHs, YMEHHSI WX NPUMEHSATh, MPOBOJIUTH JOKA3ATEIIbHBIE PACCYKICHUS B
XOJIE€ PELIEHNs CTEPEOMETPUYECKHUX 3a1a4 U 3a/1a4 C PAKTUYECKUM COACPKAHUEM,
dbopMUpoBaHUE TPEACTABICHUS O HEOOXOIMMOCTHM  JIOKA3aTeNbCTB  MpU



000CHOBaHUHM MAaTEMAaTUYECKUX YTBEPKICHUN U POJIM aKCMOMATHUKHU B IMPOBEICHUU
JEAYKTUBHBIX PACCYXKICHUM;

pa3BUTHEC W COBEPIICHCTBOBAHWE WHTEIUICKTYaJbHBIX W  TBOPYECKUX
CIIOCOOHOCTEN O0Y4YarOIIMXCs, MTO3HABATEIbHON aKTUBHOCTHU, HCCIIEI0BATEIbCKUX
YMEHHH, KpUTUHIHOCTH MBIIIICHUS, MHTEpPECca K U3YUCHUIO TEOMETPHH;

dbopmupoBanue (HYHKIIMOHATHLHOM TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUH:
YMEHHS PACIO3HABATh TMPOSBIICHUS TEOMETPUUECKHX TMOHSATHUM, OOBEKTOB W
3aKOHOMEPHOCTEH B peaslbHBIX JKU3HEHHBIX CUTYalMAX W NPH W3YUCHUU JPYTHUX
y4eOHBIX TPEAMETOB, TMPOSBICHHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHMS PEalbHBIX CHUTYAIlUH, WCCIICIOBAHUS TIOCTPOCHHBIX MOJIEICH,
WHTEPIPETAIIIU TTOIYICHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COIEpPKATENbHBIMHA JMHUSMH y4eOHOTo Kypca «I'eomerpus» B
10-11 «naccax sBisroTcs: «lIpsiMble U TUIOCKOCTH B MPOCTPAHCTBE,
«Muororpanaukn», «Tema  BpameHus», «BeKToppl M  KOOPAWUHATHI B
POCTPAHCTBEY, «J{BUKEHUS B TPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TpeboBaHnMe «yMETh OIEPUPOBATH
MOHATUSAMIY, PEJICBAHTHBIMH TEOMETPHH Ha YIIyOJIEHHOM YpOBHE OOYyJYeHHUS B
10-11 kmaccax, OTHOCUTCS KO BCEM COJIEpKaTeIbHBIM JTUHUSAM Y4eOHOT0 Kypca, a
dbopMHUpOBaHUE  JIOTMYECKMX YMEHUW  pachpeiensieTcs He  TOJBKO MO
COJIepKaTeNIbHBIM JIMHUSAM, HO U 10 TojaM oOyuenus. Conepikanre o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus DenepanbHOil paboueit
IPOrpaMMBbl, PACTpPEACIEHHBIM IO ToAaM OOYYeHHUS, CTPYKTYPUPOBAHO TaKUM
0o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIMITHAIILHBIM BOIIPOCAM 00y4aromuecs
oOpamaguch  HEOJHOKPATHO. DTO TMO3BOJSET OpPraHU30BaTh  OBJIAJICHUE
TCOMETPUYCCKUMHU TOHSATHUSIMH ¥ HABBIKAMU TMTOCIICIOBATEILHO U MTOCTYIATEIBHO, C
COOJIIOZIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHUSI BKIIIOUATh B OOIIYIO
CUCTEMY T€OMETPHUECKUX MPEACTABICHUN 00YJarONIUXCs, pacupsis U yriryomusis
e€, o0pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3HU.

[lepexona kK U3y4eHHUIO TEOMETPUU Ha YIITYOJIEHHOM YPOBHE MO3BOJISET:

co3matb  ycnoBus i auddepeHnanuu  00y4eHHUs, IMOCTPOCHUS
UHIUBUYaJbHBIX 00pa30BaTENbHBIX MPOrpaMM, OOECHEUYUTh YriayOoJaEHHOE
M3y4EHHE T€OMETPUH KaK COCTaBIIAIONIEH yueOHoro npeamera «MaTteMaTrkay;

MOATOTOBUTHh OOYYAIOIMUXCSA K TPOJAOHKCHUIO H3YUCHUS MATEMAaTHKH C
yué€ToM BbIOOpa Oyaymied npodeccuu, obecrneunBas MPEEMCTBEHHOCTh MEXIY
0o01IUM 1 TTpo(pecCHOHAIbHBIM 00pa30BaHUEM.

Ha wusydenune yueOHOro kypca «l'eomerpusi» Ha YriyOJIEHHOM YpOBHE
orBoautcs B 11 kiacce — 68 yacoB (2 yaca B HEZEINIO).



COJEPXAHUE OBYUYEHUA
11 KVIACC

Tena Bpamenust

[loHATHS: UUIAMHAPUYECKAs TIOBEPXHOCTb, KOHUYECKAsl IOBEPXHOCTD,
chepuueckas TOBEPXHOCTb, oOOpa3yroniue mnoBepxHocTed. Tena BpalieHus:
HWIMHAP, KOHYC, YCEU€HHbIM KOHYC, cepa, map. B3aumHoe pacnosioxeHue
cheppl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obpaxeHue Ten
BpallleHUsI Ha TUIOCKOCTH. Pa3BépTka umnuuapa U koHyca. Cummerpusi chepbl U
napa.

O6BEM. OcHoBHBIE cBoOWcTBA 00bEMOB Ten. Teopema 00 o0BEME
MPSMOYIOJBHOIO Mapajuliesienuena v ciaeactsus u3 He€. OObEM npsmMoill U
HAaKJIOHHOW MPU3MBbI, HWIMHAPA, TUPaMHUabl U KoHyca. O0bEM IIapa M IIapOBOIO
CErMEHTA.

KoMOuHanuu Ten BpalleHuss ¥ MHOTrOrpaHHUKOB. [lpu3ma, BnucaHHas B
IWIMHApP, ONUCaHHas okKolo nuiuHApa. llepecedueHue cdeppl u mapa ¢
miockocThio. Kacanue mapa u cdepbl miockocTbio. [loHATHE MHOrOrpaHHHKA,
OMKMCAHHOTO OKOJIO c(ephl, cepbl, BOMCAHHOH B MHOTOIPAHHUK WJIM TEJO
BpallCHUSI.

[Inouaas MOBEPXHOCTH LWIMHAPA, KOHYyCA, MIIOIMIAAb cepbl U €€ yacTe.
ITonobue B mpoctpancTBe. OTHOIIEHHE OO0BEMOB, IUIOMIANICH ITOBEPXHOCTEH
nonoousix ¢uryp. IlpeodpasoBanue momoOus, romorerus. Pemenue 3amad Ha
IJIOCKOCTH € UCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOJOB.

[TocTpoeHnue ceyeHnii MHOTOTPAHHUKOB U TE€JI BPAILICHUS: CEUCHUS LIWJIMHAPA
(mapajyienbHO W TEPIEHIUKYJISIPHO OCH), CEUYEeHMs KOHyca (MapajuiebHbie
OCHOBAHMIO U MTPOXOSLIUE YEPE3 BEPLIMHY), CEUEHHSI Iapa, METOABI IIOCTPOCHHUS
CEUYEHUI: METOJ CIEJ0B, METOJl BHYTPEHHETO MPOEKTUPOBAHUS, METOI IIEPEHOCA
CEKYIIEH MITOCKOCTH.

BekTOpbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopsl B mpoctpaHcTBe. Omnepanuu  Hajg BeKTopamHu. BekTopHoe
YMHOKEHUE BEKTOpOB. (CBOMCTBAa BEKTOPHOrO YMHOXeEHHs. [IpsaMoyronpHas
CUCTEMA KOOpAMHAT B pocTpaHcTBe. KoopauHars! BekTopa. Pa3noxenue BeKTopa
no Oaszucy. KoopAMHaTHO-BEKTOPHBIA METOJl MpPH PEHIEHUH TIE€OMETPUUYECKHUX
3a/1a4.

JIBUKeHUs B IPOCTPAHCTBE

JBrxeHus: mpoctpancTBa. OtoOpaxkeHus. [[BUXKEHUST U paBEHCTBO (UTYP.
OOmue cBoOWCTBa JBIKCHUH. BuIbl IBWXKEHUH: TMapaluleNbHBIN IEPEeHOC,
LHEHTpaJbHAsl CUMMETPHS, 3€pKalbHAs CHUMMETpPHUs, MOBOPOT BOKPYr MPSIMOIL.
[TpeobpazoBanus noxoous. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMUYHOCTHBIE PE3YJIBTATbBI

1) rpaxkaanckoe BociMTaHue:

c(hOpMUPOBAHHOCTH T'PAXKIAHCKON MO3UIIMK 00YYaIOUIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO0  4J€Ha  POCCHHMCKOro  oOIlIecTBa,  NPEICTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3NIUUYHBIX CTPYKTYp, SIBICHHIA,
MpOLIEYp TPaXITAaHCKOTO OOIecTBa (BBIOOPHI, OMPOCHl M JIPYroe), yMEHHE
B3aMMOJICIICTBOBATh C COLUHMAJIBHBIMU HWHCTUTYTAaMU B COOTBETCTBHUM C HX
(GYHKIUSIMU U Ha3HAYCHUEM;

2) maTpuoTH4eCcKOe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTh POCCUMCKON T'Pa’KJAHCKOW HICHTUYHOCTH, YBAXKEHUS K
MPOLUIOMY M HAaCTOSAILIEMY POCCUHCKOM MAaTeMaTHWKH, LIEHHOCTHOE OTHOIICHHE K
JOCTHKEHUSAM POCCUHMCKUX MAaTEMAaTUKOB U POCCHMCKOM MaTeMaTU4eCKOM MIKOJIBI,
WCIIOJIb30BAaHUE HTUX JOCTMXKEHUH B JPYrUX HayKaxX, TEXHOJIOTHSX, chepax
SKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEM POCCUHCKOro Haponaa, c(hopMUPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHUS, ITUYECKOrO MOBEIEHHUS, CBSI3aHHOIO C MPaKTUYECKUM
OPUMEHEHUEM JIOCTHKEHUH HAyKh U JIeATEIbHOCTbIO YUYEHOro, OCO3HaHUE
JUYHOIO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OYIYILIETO;

4) acTeTH4ecKoe BOCTIUTAHUE:

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKJIIOUYAs ACTETUKY MaTeMaTUYECKUX
3aKOHOMEpPHOCTEN, 00BEKTOB, 3ajau, PEeLIECHUH, pacCyXICHH, BOCIPUUMYUBOCTD
K MaTEMaTUYECKUM aCIeKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusuyeckoe BocIUTAHHE:

C(OPMUPOBAHHOCTb YMEHHS TPUMEHATH MaTeMaTHUeCKUe 3HAaHUS B
MHTEpEecax 3J0POBOro U 6€30IacHOro o0pa3a *U3HHU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE NHUTaHHUE, COATIAHCHUPOBAHHBIM PEXUM 3aHATHI U
OTJbIXa, peryisipHas (pu3nueckas aKTUBHOCTB), (U3NYECKOE COBEPLICHCTBOBAHUE
MIPU 3aHATUAX CHOPTUBHO-03J0POBUTENBHON IE€ATEIBHOCTHIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTh K TpYydY, OCO3HAaHWE LIEHHOCTU TPYOOJIIO0OUs, HHTEpEC K
paznuuHbIM  chepaM  Mpo(ecCHOHANBHOM  AESITENIbHOCTH,  CBSA3aHHBIM €
MaTeMaTUKOW M €€ MPWIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOD
Oynymieit npodeccuu U pealu30BbIBATH COOCTBEHHBIC >KU3HECHHBIC ILJIAHBI,
FOTOBHOCTH M CIHOCOOHOCTH K  MAareMaTHU4ecKOMY  OOpa3oBaHUI0 U



caM0o0o0pa3oBaHUIO Ha TMPOTSHKEHWHU BCEH KU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MAaTEMATUYECKOM HANIPABJICHHOCTH;

7) 3K0JIOTMYeCKOe BOCIIUTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTUYECKOW KYJIbTYphl, TIOHUMaHHE BIIHUSHUS
COLIMATbHO-2KOHOMUYECKUX TPOLIECCOB HA COCTOSIHUE MPUPOJAHON U COLIMATBHOM
Cpenbl, OCO3HAHME TII00aIbHOT0 XapaKTepa KOJIOTHYSCKUX MpoOIeM, OpUeHTAIUS
HAa TIPUMCHCHHE MaTEeMaTHYCCKMX 3HAHWUW IS penieHus 3agady B 00JacTH
OKpY>KaloIel Cpelibl, IUIAHUPOBAHWE IIOCTYMKOB W OIICHKM WX BO3MOXHBIX
MOCJEACTBUM JIJISI OKPYXKAIOLIEH CPENbI,

8) HeHHOCTH HAYYHOr' 0 NMO3HAHUS:

chOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM ©W  OOIIECTBEHHOW  TPAKTUKH, TMOHUMAaHUE
MaTeMaTU4YeCKOM HayKu Kak cdepbl 4eJOBEUECKOH JESITEIbHOCTH, ATaloB €€
pa3BUTUS W 3HAYUMOCTH ISl PA3BUTUS LMBUIM3ALMNHM, OBJIAJICHUE SI3BIKOM
MaTEeMaTUKH W MaTeMaTUYE€CKOW KYJIbTYpPOM KakK CpEICTBOM IIO3HAHUA MUDa,
TOTOBHOCTh OCYILECTBIATh MPOEKTHYIO U HUCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJIUBUYaJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1elCTBHUS

ba3oBble Joruueckue JeHCTBUA:

BBISIBIIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTeMaTHYECKHUX
OOBEKTOB, TOHSTUN, OTHOIICHHH MEXAy TMOHATHSAMH, (HOPMYIUPOBATH
OTIpe/ICIICHHs TIOHATHUM, YCTaHABIMBATH CYIICCTBEHHBIN MPU3HAK KIacCU(BUKAIIIH,
OCHOBAaHMsI /111 0000IIEHHS U CPAaBHEHUSI, KPUTEPUHU TPOBOAMMOTO aHAIIN34;

BOCIIpUHMMATh,  (HOpPMYyaMpoBaTh W  NPeoOpPa30BBHIBATH  CYKIICHUS:
YTBEPAUTEIbHBIE U OTPULIATENIbHBIE, €IMHUYHbIE, YACTHBIE U O0INE, YCIOBHBIE;

BBISIBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOMIOMECHUSX W YTBEPXKICHUSX, MpEAJiaraTh KPUTCPUHU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U MPOTUBOPEUUH;

JieJaTh BBIBOJBI C HCIOJIB30BAHWEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIFOUCHUH 110 aHAJIOTUU;

MIPOBOJIUTH CAMOCTOSITENILHO JI0KA3aTEJIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(IpsiMbIE U OT MPOTUBHOIO), BLICTPANBATh apryMEHTAIUI0, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS M BBIBO/IBI;

BbIOMpaTh crnoco0 penieHust y4eOHOM 3ajaud  (CpaBHUBATH HECKOJIBKO
BApHAHTOB  pEIIeHHWs, BbIOMpaTh Haubosiee  TOAXOMANUMHA € y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBrble ucciienoBaresbCcKue 1eiicTBUA:



UCIIOJIb30BaTh BOIPOCHI KaK MCCIIEOBATEIbCKUM WHCTPYMEHT TIO3HAHUS,
dbopMynrpoBaTh  BONPOCHI,  (PUKCHUpYIOIIUE  MPOTUBOpEYHE,  MPOdOIIEMY,
yCTaHaBJIMBaTh MCKOMOE WM JIaHHOE, (POPMHPOBATH THUIOTE3Y, apryMEHTHPOBATH
CBOIO MMO3UIMIO0, MHEHHE;

MPOBOJIUTh CAMOCTOSITEILHO CIUIAHUPOBAHHBIA IKCIIEPUMEHT, UCCIEIOBaHUE
10 YCTaHOBJIEHUIO OCOOEHHOCTE MaTeMaTuuecKoro o0ObEKTa, sIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEHM MEX1y O0BEKTaMHU, SBJIICHUSIMH, TPOIECCAMU;

CaMOCTOSITEIbHO (OPMYIMPOBATH OOOOIIEHUS W BBIBOJBI MO pe3yJibTaTam
NPOBEAEHHOTO  HAOJIOJEHUS, WCCIEAOBaHMUS, OIEHWBAaTh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB M O0OOIIICHUA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKKE BbIJBUTATh
MPEANOJIOKEHHUS O €r0 PA3BUTUH B HOBBIX YCIOBUSIX.

Pabora ¢ undopmanmeii:

BBISIBIIATH JACPUITUTH WH(POpMAIMY, JaHHBIX, HEOOXOAUMBIX I OTBETa HA
BOMPOC U JJIs PEIICHUS 3a/]a4uH;

BEIOMpATh WH()OPMAITNIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, AHAIU3UPOBATH,
CHUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHGPOPMAIUIO PA3TUYHBIX BUIOB U
¢dbopM TpencTaBieHus;

CTPYKTYpUpOBaTh MH(MOpPMAIIMIO, MPEACTaBIATh €€ B pa3iMuHbIX (Popmax,
WUTIOCTPUPOBATh TpadudECKu;

OLICHUBATH HaJIEKHOCTh uHpopMaIu 1o CaMOCTOATEJILHO
chOpMYIMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIE 1eiiCTBUA

Oo0menue:

BOCIIPUHHMATh U (POPMYIIMPOBATH CYKJICHHS B COOTBETCTBUU C YCIOBUSAMHU H
HEeNIAMH OOIEHUs, SICHO, TOYHO, I'PaMOTHO BBIpaXKaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX W TMHCHMCHHBIX TEKCTax, JaBaTh IOSCHEHUS IO XOAY PEIICHHS 3aJ1ayH,
KOMMEHTHPOBATh TIOJy4CHHBIN pe3yJIbTaT;

B XO7€ OOCYXXIEHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXITaeMOW TEMBI,
poOJIeMBl, peIIacMOM 3aJlayd, BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha IIOWCK
pCH_ICHI/ISI, COIIOCTABJIATH CBOHU Cy)KI[@HI/IH C CY)I(IleHI/IHMI/I I[pyFI/IX y‘—IaCTHI/IKOB
nayajora, OOHapy)KHBaTh pPa3IMYMEe W CXOACTBO IO3MIIMH, B KOPPEKTHOH (opme
dbopMyIMpOBaTh pa3HOTJIACHUs, CBOM BO3PAKCHUS,

HpCI[CTaBIISITB p€3yJ'IBTaTBI pCHICHI/ISI 3aaa4du, BKCHCpI/IMCHTa, HCCIICAOBAHUA,
IPOEKTa, CaMOCTOSATEIHLHO BHIOMpPATh (OpMaT BHICTYIUICHUS C Y4YETOM 3ajad
TIpe3CHTAIIN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE€ YHUBeEpPCcAJIbHbIE YUeOHbIE HelCTBUS
Camoopranmzanmusi:



COCTaBJISAThH IIJIaH, QITOPUTM PEIICHUs 3a7aul, BEIOMPATh COCOO pEIIEHUs C
Y4ETOM HUMEIOLUXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTHPOBATh BAPUAHTHI pELIEHUI C Y4ETOM HOBOI MH(pOpMAIIUH.

CaMOKOHTPO/Ib, SMOLMOHANbHBIM HHTE/VICKT:

BJQJIETh  HABbIKAMHM  IO3HABAaTEJIbHOM  pereKCMM Kak  OCO3HaHHUS
COBEPIIAEMBIX JE€WCTBUIM M MBICIUTENIBHBIX IPOLECCOB, UX PE3YyJbTAaTOB, BIAACTh
croco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJII Mpollecca W pe3ysibTaTa pelieHus
MaTEMaTHYECKOU 3aJ1a4U;

NPEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HHKHYTbH IPU PELICHUU 3a]1ayH,
BHOCUTH KOPPEKTHUBBI B JCATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, JAaHHBIX,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHUE PE3YNIbTATa IIEJIU U YCIOBUIM, OOBSICHIATH MPUINHBI
JOCTHKEHMSI WJIM HEAOCTHXKEHUSI PE3YJIbTaTOB EATEIbHOCTH, HAXOAUTh OLINOKY,
JaBaTh OL[CHKY MPHOOPETEHHOMY OIIBITY.

CoBmecTHas 1eATEIBHOCTD:

MOHUMAaTh W HMCIOJb30BaTh MPEUMYIIECTBA KOMaHJAHOW W WHIUBUAYAJIbHOM
pabOThl MpW peleHMH YYEeOHBIX 3ajlay, NOPUHUMATh LeJlb COBMECTHOM
NESITEIbHOCTH, TUIAHUPOBAaTh OPraHM3AlMI0 COBMECTHOW pPalbOThI, pacHpeneisTh
BUJIbI palOT, JOroBapuBaThCs, OOCYXAaTh TIpollecC W pe3yibTaT pabdoThI,
000011aTh MHEHHUS HECKOJIIBLKUX JIIOACH;

y4acTBOBAaTh B T'PYMIOBBIX (opMax paboThl (0O0CYXJeHUs, OOMEH MHEHUH,
«MO3rOBbI€ INTYPMbD» W HUHBIE), BBIIOJHATH CBOIO 4YacThb pabOTBl H
KOOPAMHUPOBATh CBOU JEWCTBUS C APYTMMH 4YJ€HaMU KOMaH/bl, OLIEHHUBATH
KayecTBO CBOErO BKJaJa B OOLIMN MPOIYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKaMU B3aUMOJICHCTBHS.

INPEAMETHBIE PE3YJIbTATBI

K konity 11 kiacca oOydaronuics HayqYnuTCs:

e CBOOOIHO OMEPHPOBATh MOHSATUSMU, CBSI3aHHBIMU C IMJIMHIPUYECKOH,
KOHUYECKOM U c(epudyeckoil MOBEPXHOCTSIMHU, OOBACHATH CIOCOOBI
MOJIyYEHHS;

e OINEPUPOBATH MOHATHUAMHU, CBSI3aHHBIMU C TEJIAMU BPALICHUS: LIUITMHAPOM,
KOHYCOM, chepoii u 1mapom;

e pacrmo3HaBaThb Tejla BpalleHus (WIMHAP, KOHYC, chepa U wap) H
OOBSICHATH CIIOCOOBI MOJTYYEHUS TEJl BpaILlCHUs;

e KJIAacCU(PHUIIMPOBATH B3aUMHOE PACIIOJIOXKEHUE CHEPBI U MITOCKOCTH;

e BBIUUCIATH BEJIMYMHBI HJIEMEHTOB MHOTOIPAHHHUKOB W TEJ BpAaIICHHUS,
O0BEMBI U TUIOMIAIA MOBEPXHOCTEH MHOTOIPAaHHHMKOB W TeJl BpalleHUS,
reOMETPUYECKUX TeJl C MPUMEHEHHEM (hOopMYT;



CBOOOJIHO ONEPUPOBATH MOHSATUAMH, CBSI3aHHBIMU C KOMOWHALUSIMU Tl
BpallleHUs] 1 MHOTOTPaHHUKOB: MHOTOIPAHHMK, BIIMCAaHHBIN B cdepy U
OMHUCaHHBIN 0KOJIO0 cdepsrl, chepa, BIUCaHHAS B MHOTOTPAHHUK WJIU TEJIO
BpallCHUS,

BBIYUCIISITh COOTHOIIECHUS MEXY MJIOLIAIIMH MTOBEPXHOCTEN U 00bEMamMu
MTOJIOOHBIX TEJT;

n300paXkaTh M3ydaeMble (UTYPHI, BBINOIHITH (BBIHOCHBIE) TUIOCKUE
YEepTEXKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TEJl BPAl[CHUS;

W3BJICKAaTh, HWHTEPIPETUPOBATh M IMpeoOpa3oBbIBaTh HH(MOpMAILMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (HUrypax, MpenCTaBICHHYIO Ha
YepTekax U PUCYHKAX;

CBOOO/IHO OMEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSTH ONEpalluy HaJl BEKTOPaMHu;

3aJ1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPAHHAT;
pemiaTh TEOMETPUUECKUE 3a/1a4yl Ha BBIYUCIICHUE YTIIOB MEXKY MPSIMbIMU
U TUIOCKOCTSIMHU, BBIUYMCIICHHE PACCTOSIHUM OT TOYKH JIO IUIOCKOCTH, B
LIEJIOM, HA TPUMEHEHHNE BEKTOPHO-KOOPIMHATHOTO METOAA IIPH PEIICHUHU;
CBOOOJTHO OMNEPUPOBATh TOHATUSAMH, CBS3aHHBIMU C JBWXKEHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBITIOJIHATh M300pa)KEHHS] MHOTOTPAHHMKOB M TeNl BpallleHHs TMpu
MapajjIeIbHOM  TIEPEHOCE, LEHTPAJIbHOW CHMMETPUM, 3E€PKaJIbHOU
CUMMETPHH, TIPU ITOBOPOTE BOKPYT MPSIMOM, Tpeodpa3oBaHus Mo00us;
CTPOUTH CE€YEHUS MHOTOTPAHHUKOB U TEJ BpalllCHUs: CEYEHUs ITUIUHIpA
(mapannenbHO U MEePIeHANKYISIPHO OCH), C€YeHUs KOHYyca (TapajuiesibHbIe
OCHOBAHHUIO U TIPOXOASAIINE Yepe3 BEPIINHY), CEUCHHUS 111apa;
UCIIOIb30BaTh METO/Ibl MOCTPOEHUS CEUEHUM: METOA CIEA0B, METO]
BHYTPEHHET0 IPOEKTUPOBAHUSI, METO/I IEPEHOCA CEKYIIEN MITOCKOCTH;
JTIOKa3bIBaTh TEOMETPUUYECKUE YTBEPIKICHNUS,

MPUMEHSATh TeOMETpUUeCKHe (DAKTBI IS PEIICHHS] CTEPEOMETPHUCCKUX
3aja4, MPEANoJaraloluX HECKOJBKO IIaroB pEelIeHUs, €cClid YCIOBUS
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HESIBHOU (popme;

pemiaTh 3aJadyd Ha JOKa3aTeJIbCTBO MAaTEMaTUYE€CKUX OTHOILICHUM U
HAaXO0XJICHHE T€OMETPUYECKUX BEIUYUH;

MPUMEHSTh MPOrPAaMMHBIE CPEACTBA U DJICKTPOHHO-KOMMYHUKAIIMOHHbBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a]1ay4;

MPUMEHATh  TOJY4YEHHbIE  3HAHUS  HA  MPaKTHUKE:  CPaBHUBATb,
aHAJIM3UPOBATh U OIEHUBATh peaJIbHbIC CUTYAIlNH, TPUMEHSITh U3YUCHHBIC
MOHSATUS, TEOPEMbI, CBOMCTBA B  TMPOILIECCE TOMCKA  PEILICHHS



MaTreMaTuyecku  CHOpMYIMPOBAHHOM  TPOOJIEMBbI,  MOJEIUPOBATH
pearbHbIC CUTYallUM Ha S3bIKE T€OMETPUHU, HCCIIEI0BATH MOCTPOCHHBIC
MOJIEIA C HCIOJb30BAHUEM T'€OMETPUUYECKUX TMOHITUA W TEOPEM,
anmapara aiareOppl, pelarh MNPaKTHUYECKUE 3aJadyM, CBSI3aHHBIE C
HAXO0XJIECHUEM F€OMETPUUECKUX BEJIMYMH;

UMETh TPEACTABICHUS] 00 OCHOBHBIX JTamax Ppa3BUTHUS T€OMETPUU Kak
COCTaBHOM 4acTH (yHIaMEHTA Pa3BUTUS TEXHOJIOTHH.



CIIOCOBbI OLIEHKH JOCTUXKEHUI

JIns  olleHMBaHUSI TPEIMETHBIX PE3YJbTAaTOB IO Y4EOHOMY MpEeaMETy
«Maremaruka»  ONpPENEICHO  MATh  yPOBHEW  JIOCTMIXKEHHMN  y4yaliuxcs,
COOTBETCTBYIOIIUX OTMETKAM OT «5» 10 «1».
ba30BbIil YpOBEHb TOCTHIKEHUW — YPOBEHB, KOTOPBIM JEMOHCTPUPYET OCBOEHHUE
y4eOHBIX JEHCTBUU C OIMOPHOM CHUCTEMOM 3HAHMM B pamMKax auamna3zoHa (Kpyra)
BBIJIETICHHBIX 3a/1a4. OBnajzieHue 0a30BbIM YPOBHEM SIBIISIETCS 00OCMAMOYHbIM IS
MPOJIOJDKEHUST OOy4eHHUsI Ha CICAYIOIIeH CTYNeHHu o0pa3oBaHMsl, HO HE IO
npouiIbHOMY HampaBiaeHUI0. JOCTHXKEHHIO 0a30BOr0 YpPOBHSI COOTBETCTBYET
OLICHKA «YIOBJIIETBOPUTEILHOY» (MJIM OTMETKA «3», OTMETKA «3a4TECHO»).
[IpeBsinieHre 6a30BOr0 ypOBHS CBUAECTEILCTBYET 00 YCBOSHUU OMOPHON CUCTEMBbI
3HAHMM Ha YpPOBHE OCO3HAHHOI'O MPOM3BOJBHOTO OBJAJEHUSA Y4EOHBIMU
JNEUCTBUSIMH, a TAKXKE O KPYro3ope, MUpoTe (WJId U30UpaTEeIbHOCTH) UHTEPECOB.
[enecooOpa3HO BBIACIUTH CICAYIOIIHE IBA YPOBHS, TIPEBHIIAIONINE OA30BBINA:

* TMIOBBIIICHHBIA YPOBEHb JOCTHKEHUS IUIAHUPYEMBIX PE3yJIbTAaTOB, OLCHKA
«xoporio» (0TMETKa «4»);

* BBICOKU YPOBEHb JOCTHKECHUS IJIAHUPYEMBIX PE3YJIbTATOB, OLIEHKA «OTIUYHO»
(oT™MeTKa«S»).

[ToBBIIIEHHBI U BBICOKHM YPOBHHU JOCTHUKEHHS OTJIMYAKOTCS IO MOJHOTE
OCBOCHHUSI  IJIAHUPYEMBIX  PE3yJIbTaTOB, YyPOBHIO  OBJAJCHUS  y4COHBIMU
JEHUCTBUSMH U CPOPMUPOBAHHOCTHIO HMHTEPECOB K JaHHOU MPEAMETHOM 00IacTH.
NunuBuayanbHble TPaeKTOPUU OOy4eHUs OOYYarolmUXcs, JIEMOHCTPUPYIOITUX
MOBBIIICHHBIN W BBICOKUH YPOBHH JOCTIDKCHHM, 11€71ec000pa3Ho (HOpMHUPOBATH C
y4ETOM MHTEPECOB ITHX OOydaroluxcs U UX IulaHoB Ha Oyaymiee. [Ipu Hammuun
YCTOMYUBBIX UHTEPECOB K y4EOHOMY MPEIMETY U OCHOBATEIbHOM MOJATOTOBKHU IO
HEMY Takue OOydaronIuecsi MOryT OBbITb BOBJICYEHBI B MPOEKTHYIO ACSITEIbHOCTh
0 TIPEAMETY ¥ COPUEHTHPOBAHBI HA MPOJIODKCHHE 00YYCHHS B CTAPIIMX Kjlaccax
10 TAaHHOMY TPOUITIO.

JI1st onucaHus MOATOTOBKU O0YYaroNIMXCcs, YPOBEHb JIOCTHXKEHUN KOTOPBIX HUKE
0a30BOro, 11e1eCO00Pa3HO BBIIECTUTH TAKKE JBA YPOBHS:

* HU3KUA YpOBEHb JOCTH)KEHUM, OIEHKA «IUIOXO» (OTMeTKa «1», «2»), He
JOCTIKEHHE 0a30BOTO YpOBHS (MOHMXEHHBIM M HU3KUH YPOBHHM JOCTHUKEHU)
dbukcupyercsi B 3aBUCUMOCTH OT 00bEMa U yPOBHS OCBOEHHOTO M HEOCBOESHHOT'O
COZIEp)KaHUs MIPEAMETA.

Kak mpaBuino, TOHWKEHHBIM YpPOBEHb JIOCTUKEHUM CBHUJETEIILCTBYET 00
OTCYTCTBUHU CHUCTEMAaTHUECKOW 0a30BOI MOATOTOBKH, O TOM, YTO O0yUJaIOIIUMCS HE



OCBOCHO JaX€ W IIOJIOBHHBI IJIAHUPYEMBIX pE3yJbTaTOB, KOTOPBHIE OCBAUBAET
OOJBIIMHCTBO 00YYaOUIMXCS, O TOM, YTO HMMEIOTCS 3HAYUTENbHbIE MPOOEHI B
3HaHUAX, JajbHelee oOydyeHue 3arpyaHeHo. Ilpu sToM oOywarouiuiicss MoxkeT
BBINIOJHATE  OTACJIBHBIC 3aJaHMsl IOBBIIIEHHOTO YypoBHA. JlaHHas rpymma
oOyyaromuxcs (B CpeIHEM B X0JIe 00ydeHUs cocTaiisitoias okoio 10 %) tpedyet
CHenuanbHOW JAMArHOCTUKM 3aTPyJHEHUNA B OOyYE€HHUH, NPOOEIOB B CHUCTEME
3HaHUU U OKa3aHUs leJIeHANpPaBICHHON TOMOIIU B JOCTUKEHUH 0a30BOr0 YPOBHSI.

Huszkuii ypoBeHb OCBOCHHS IUTAHUPYEMBIX PpE3YJIbTaTOB CBHUACTEIBCTBYET O
HAJIMYUHU TOJBKO OTICIBHBIX (PparMEeHTApHBIX 3HAHUU IO MPEAMETY, JajbHEHIIee
oOydJeHue MPAKTHIECKH HEBO3MOXKHO. OOyJaronmmmcsi, KOTOPbIE JEMOHCTPHPYIOT
HU3KHI yYpOBEHb JOCTH)KCHUMU, TpeOyeTcs crienuaibHas MOMOIIb HE TOJBKO IO
y4eOHOMY TMpeaIMeTy, HO H 10 (OPMHUPOBAHMIO MOTHBAIMM K OOYUYEHHIO,
Pa3BUTHIO MHTEPECca K U3ydaeMOM MPeAMETHON 00J1aCTH, TOHUMaHUIO 3HAYUMOCTH
npeaMeTa JUIs )KU3HHA U JIp. TOJBKO HAJTMYHE MOJIOKUTEIIPHONH MOTHUBAIIUU MOYKET
CTaThb OCHOBOH JIMKBUAAIMM TPOOETOB B OOYYCHHMHM JJIs JaHHOW TIPYIIIEI
00 yJaromuxcs.

Dopmbl KOHmMpOAA: YCTHBIA OTBET, KOHTPOJbHAs paboTa, CaMOCTOSATEIIbHAS
paboTa, MareMaTU4YeCKWil JUKTAHT, TeCT (MPOBOAMUTCA B pamkax ypoka 5-10
MUHYT)

HopMbl OII€eHOK MHUCbMEHHBIX paboT (KOHTpOJbHAas padoTa, CaMOCTOSITENbHAas
pabora, TeKkyias mucbMeHHas padorta) o Mmarematuke B V—VI kitaccax
Conepxanne U 0o0BEM MaTepuaja, BKIOYAEMOTO B KOHTPOJIbHBIC MHUCHMEHHBIC
paboThl, a TakKe B 3aJaHUSA IS TTOBCEAHCBHBIX IMHUCHMEHHBIX YIPAKHEHUH,
OTIpeAeIIAI0TCS TPEOOBAHUSIMH, YCTAHOBJICHHBIMU 00pa30BaTEbHON MPOrPaMMOM.
[To xapakTepy 3a1aHuii MMCEMEHHBIC Pa0OTHI COCTOAT: &) TOJIBKO U3 IPUMEPOB; 0)
TOJILKO W3 33/1a4; B) U3 3a7a4 U MPUMEPOB.

OneHka MUCbMEHHOM pabOThI OMpENEseTCs ¢ YU4ETOM MPEX]Ie BCEro e¢ oOIIero
MaTEMaTUYECKOT0 YPOBHS, OPUTHMHAIBHOCTH, MOCIEIOBATEILHOCTH, JIOTUYHOCTH
e¢ BBITIOJIHCHMS, a TAK)KE YHCIIa OMMOOK M HEIOYCTOB M KadecTBa O¢ OPMIICHHS
paboTHI.

Ommubka, nosmopsawwascs B OMHON paboTe HECKOJIBKO pa3, paCCMaTPUBAETCS Kak
00Ha ouwubKa.

3a opgpoepaguueckue ownbky, TONYIMICHHBIE YYEHUKAMU, OIICHKA He CHUMCAEeMC s,
00 opdorpaduyeckux ommMoOKax TOBOIUTCS JI0 CBEJICHHS IIPEnoAaBaTelis PyCCKOro
s3pika. OpHAKO OMMOKM B HAMUCAHUU MAMEeMAmMUyecKux mepMUHO8, YKe
BCTPEUYABIINXCS IIKOJIBPHUKAM KJjlacca, JOJDKHBI YUUTHIBATBCS KaK Heoouemvl B
pabore.



IIpu onleHKe NMMCbMEHHBIX PadoOT MO0 MATEMATHKE PA3JINYAIOT 2pydble ouwiuoKu,
OWUOKU U He00UYembl.

I'pyovimu B V—VI kmaccax cuuTaroTcs OIIMOKH, CBSI3aHHBIE C BOIIPOCAMH,
BKIIFOUCHHBIMU B « Tpebo8aHus K YypO6HIO NOO20MOBKU OKAHUUBAIOUUX HAUATILHYIO
wikoy» 00pa3oBaTENbHBIX CTAaHAAPTOB, @ TAKXKE MOKA3bIBAIOIINE, UTO YUCHUK HE
YCBOUJI BOMPOCHI M3YYEHHBIX HOBBIX TEM, OTHECCHHBIE CTaHIApTaMU OCHOBHOI'O
o01ero o0pa3oBaHusl K YUCITY 00s3aTEIIbHBIX JIJIST YCBOCHUS! BCEMH YUCHUKAMU.
Tak, Hampumep, K TpyObIM  OTHOCSATCS  OIIMOKM B  BBIYUCIICHUSX,
CBUJICTEIILCTBYIOIIME O HE3HAHUU TAOJIUIIBI CJIOXKEHUS WM TaOJIUIbI YMHOXEHUSI,
CBA3aHHBIE C HE3HAHUEM aIrOpUTMa MHUCBMEHHOTO CIIOXKEHUSI W BBIYUTAHMS,
YMHOXXEHUS W JIEJICHUs] Ha OJHO- WJIM JBY3HAYHOE YHUCIO W T. M., OIIUOKH,
CBUJIETENbCTBYIOIINE O HE3HAHUHM OCHOBHBIX (POPMYII, MPAaBUI U SBHOM HEYMEHHHU
UX TPUMEHSATh, O HE3HAHWM NPUEMOB pEIICHUS 3aJlay, AHAJIOTUYHBIX paHee
M3yYCHHBIM.

Ilpumeuanue. Ecnu rpy0as ommOka BcTpedaeTcs B paboTe TOJIbKO B OJHOM ClIydae
U3 HECKOJIbKUX aHAJIOTUYHBIX, TO MPHU OLIEHKE pabOThl 3Ta OIIMOKA MOXKET OBITh
MIpUpPaBHEHA K HETPyOOH.

[Ipumepamu  HeepyObix OWIMOOK  SIBIAIOTCS: ONIMOKH, CBSI3aHHBIE C
HEJO0CTATOYHO TOJIHBIM YCBOEHHEM TEKYIEero y4eOHOro Marepuaya, HE BIIOJIHE
TOYHO C(HOPMYTUPOBAHHBIM BOMPOC WM TOSICHEHUE TPU pEIICHUH 3aj]layH,
HETOYHOCTH MPHU BBHIMOJTHEHUH T€OMETPUUECKUX MOCTPOCHUH U T. TI.

Heoouémamu  cUUTAIOTCS HEPALMOHAIbHBIC 3allMCM TMPU  BBIYUCICHUSX,
HEpalMOHAIbHBIE TPUEMBI BBIUHMCICHUN, MpeoOpa3oBaHU W PEIICHWH 3amad,
HEOPE)KHOE BBIMIOJIHEHUE YEpPTeKEH U CXEeM, OTJACJIbHBbIC TMOTPEHIHOCTH B
(bopMynHpOBKe MOSICHEHUSI WK OTBETa K 3a1ade. K HeoueraM MOXXHO OTHECTH U
JIpyrue HEeJOCTAaTKU paOO0Thl, BEI3BAHHBIE HEIOCTATOYHBIM BHUMAHUEM YYalluXcs,
HaIrpuMep: HEMOJIIHOE COKpaIieHne Apo0ed WM YJICHOB OTHOIIEHUS, OOpalieHue
CMEIIaHHBIX YHUCEJ B HEMPAaBWIbHYIO JpOOb MpPHU CIOKEHUUM U BbIYUTAHHH,
MpPONMYyCK HAMMEHOBAHWM; TPOMYCK YHCEI B MPOMEXKYTOYHBIX 3alUCHX;
nepecTaHoBKa Iudp TNpu  3amuCH  YHCEN; OIIMOKU, JOMYIIEHHbIE MpHU
NEPENUCHIBAHUH U T. II.

OneHka TUCHMEHHOM pPaOOThl MO BBITOJHEHUIO BBIYMCIUTEIBHBIX 3aJlaHUM U
anreOpanyeckux npeoodpa3zoBaHui

Buvicokuit ypoeens (ommemka «5») CTaBUTCS 3a O€3YKOPU3HEHHOE BBHIMOJHEHUE
MMCbMEHHON PaboThI, T. €. a) eC/IM pelIeHue BCeX IMPUMEPOB BEpHOE; 0) €Clii BCe
JEeHUCTBUS U MpeoOpa30oBaHUs BBIMOJHEHBI MPAaBUIBHO, 0€3 OIMIMOOK; BCE 3aIluCH
X0Jla PpeLIeHUs] PaCHOJIOKEHBI IOCIE0BATEIbHO, a TaKXe CclejlaHa MpoBepkKa
pEIIeHHsI B TEX CIIydasx, KOrJa 3To TpeOyeTcs.



Ilogvluennutii yposenv (ommemra «4») cTaBUTCA 32 padOTY, KOTOPAsk BHIMIOJTHEHA
B OCHOBHOM MpPaBWJIbHO, HO JIOMYIIeHa OjHa (HerpyoOas) ommOKa WId JBa-TpU
HEZ0YETa.

baszoewiit yposenv (ommemka «3») CTaBUTCA B CICAYIOLIUX CIydasX:

a) ecau B pabore umeercs ojaHa rpyOas ommOka u He Oosiee OAHOU HerpyOoi
omnOKH; 0) IpU HAIMYUU OJHOW TrpyOOW OMIMOKHA M OJTHOTO-ABYX HEIOYETOB; B)
IpU OTCYTCTBUM TPYOBIX OIIMOOK, HO MPH HAIMYMKA OT JBYX JIO YETHIPEX
(HerpyObIX) OMIMOOK; T) MPU HAJTUYUHU ABYX HErpyObIX OomMOOK M He Ooyiee TPEX
HEJOYECTOB; 1) MPH OTCYTCTBUU OIIMOOK, HO MpPU HAJIMYMUA YEThIpEX W Oosee
HEJIOYETOB; €) €CIIM BEPHO BBIITOJIHEHO O0JIee MOJIOBUHBI 00BEMa BCel pabOTHI.
Huosice 0a306020 ypoeenv (ommemka «2») CTaBHTCS, KOTJa YHCIO OIIMOOK
IPEBOCXOJIUT HOPMY, THPU KOTOPOM MOXKET ObITh BBICTABIIEHA MOJIOKUTEIbHAS
OLIEHKA, WJIA €CJIM MPAaBUJILHO BBIMOJHEHO MEHEE 10.1068UHbI BCEW pabOTHI.
Ilpumeuanue. OT™MeTKa «5» MOXKET OBITH MOCTaBJICHA, HECMOTPS Ha HaJIU4YHE
OJTHOTO-/IByX HENIOYETOB, €CIIM YYEHUK Jajl OPUTMHAIBHOE peIICHUE 3aJaHui,
CBUJIETENIbCTBYIOIIEE O €r0 XOPOLIEM MATEMATHYECKOM Pa3BUTHH.

OueHka NUCbMEHHOM padoTHI 0 pPellIeHUI0 TEKCTOBBIX 32124

Buvicokuit ypoeenv (ommemrka«5») CTaBUTCA B TOM CiIy4dae, KOrjaa 3ajaya peiieHa
NPaBWIBHO: XOJ| PEIICHUs 3aJadyd BEpPeH, BCE JEHUCTBUA U MpeoOpa3zoBaHUs
BBITIOJTHEHBI BEPHO W pAIMOHAIBLHO; B 3aJlade, pelIacMoil ¢ BOMpPOCaMU WIIH
MOSICHCHUSIMA K JCHCTBUSAM, JaHBl TOYHBIC W TPAaBHIbHBIC (OPMYIHPOBKH; B
3ajjaye, penaeMo ¢ TMOMOIIBIO ypPaBHEHHWsI, JTaHbl HEOOXOIUMBIE TOSICHEHUS;
3alMCH  TIPaBWJIbHBI, PACIOJIOXKEHBI  TOCJIENOBAaTEeIbHO, JaH BEPHBIA W
MCYEPIIBIBAIOLIMK OTBET HA BOIMPOCHI 33J]a4uM; CHAEJIaHa MPOBEPKa pelieHus (B TeX
ClTy4asix, KOrja 3To TpeOyercs).

Ilogvluennviii yposenv (ommemka «4») CTaBUTCS B TOM CIIydae, €CIIM IPH
MPAaBUJIBHOM XOJI€ PEIICHUs 3a/layil JOMyIIeHa OfHa HerpyOas ommOKa Wi J1Ba-
TPHU HEIOYETA.

bazoewiii yposenv (ommemka «3») CTaBUTCA B TOM CIIy4ae, €CIHM XOJ PEIICHUS
MPaBWIIBHBIN, HO: a) JOIYIIEeHA OfHa Tpydast omurOKka v He Ooyiee 0 HON HErpyOoii;
0) momyiieHa ojHa Tpybas ommubOka W He Oojee JBYX HEIOYCTOB; B) JIOIMYIICHBI
TPU-YEThIPE HErpyOble OMIMOKK MPU OTCYTCTBUU HEIOYETOB; I') JOIMYIIEHO HE
0oJiee IBYX HErpyObIX OIIMOOK U TPEX HEJOUETOB; 1) IPU OTCYTCTBUU OIMIMOOK, HO
pU HAJTMYUU 00Jiee TPEX HEI0UCTOB.

Huxe 6a3zoe020 yposeenv (ommemka «2») CTaBUTCS B TOM cllydae, KOrJia 4UCIIO
OLIMOOK MPEBOCXOJUT HOPMY, TPH KOTOPOHM MOXKET OBbITh BBICTABIICHA
MOJIOKUTEbHAS OIIEHKA.



IHpumeuanus.

1. OtmeTKa «5 » MOXET OBITh MOCTAaBJICHA, HECMOTPS HA HAJIMYUE OMUCKU WIIU
HEJ0YETa, €CIIM YUCHHUK JaJl OPUTMHAIBHOE PEUICHUE, CBUIETENIBCTBYIOIIEE O €r0
XOpOILIEM MAaTEMATHYE€CKOM Pa3BUTHH.

2. TlonoxkutenbHas OLEHKAa « 3 » MOXET ObITh BBICTABICHA YYEHUKY,
BBIMIOJTHUBLIEMY pa0OTy HE MOJHOCTBIO, €CJIM OH 0€301IMO0YHO BBINOIHUI OoJee
MIOJIOBUHBI 00bEMa BCEH pabOTHI.

Onenka KOMOMHUPOBAHHBIX MUCBMEHHBIX PA0OT IO MaTeMaTHKE.

[TuceMenHast paboTa Mo MareMaTHke, MojJiexkaliasi OLEeHUBAHUIO, MOKET COCTOSATh
13 33719 ¥ IpuMepoB (KoMOMHUpoBaHHAs padoTa). B aTom ciydae mpemnogaBaTenb
CHayvaJla J1acT MpPeBAPUTEIbHYIO OLIEHKY KaX0i YacTh paboThl, a 3aTeEM OOIIYIO,
PYKOBOJICTBYSICh CIIEAYIOIINM:

a) eciu o0e yacTu pabOThl OLIEHEHBI OJMHAKOBO, TO 3Ta OTMETKA JOKHA OBITH
oO1elt 11 Bcei paboThI B IIEJI0M;

0) eciu OIEHKH YacTeil pa3HATCS Ha OAWH Oayll, HampuMep, TaHbl OTMETKH «5» U
«» mm «4» u « 3 » U T. 1., TO 32 pabOTy B LIEJIOM, KaK IIPABHIIO, CTABUTCS HU3ILIAS
U3 JIByX OTMETOK, HO IPU 3TOM YUHUTHIBAECTCA 3HAUCHHE KaXJI0M U3 YacTel padoThL;
B) HU3IIAs U3 JABYX JAHHBIX OTMETOK CTaBUTCS M B TOM Cllydae, €CiH OJHa 4acTh
paboThl oreHeHa OaiioM «5 », a Japyras — OamioM «3 », HO B 3TOM Clydae
penojaBaTelb MOKET OLICHUTh TaKyr0 paboTy B 1€J0M OaioM «4» Mpu YCIIOBUH,
YTO OTMETKA «5» MOCTaBJIeHa 32 OCHOBHYIO YacTh pabOThI;

I') €Clid OfHAa W3 4YacTed paboThl OlEHEHa OaioM «5 » wim «4», a apyras —
oaitoM «2» win «l», TO 3a BCO pabOTy B IEJIOM CTaBUTCA Oamn «2», HO
npenojaBaTelb MOXKET OIEHUTh BCIO paboTy OamioM «3 » NpU YCIOBUHU, YTO
BBICIIIAS U3 ABYX JAHHBIX OLIEHOK MOCTaBJI€HA 32 OCHOBHYIO YacCTh PaOOTHI.
Ilpumeuanue. OcHo6HOUI CcUWTAETCS Ta YacTh pabOThl, KOTOpas BKJIOYAeT
OonpmIMii 1O 00BEMY WM HauOojee BaXHBIM MO 3HAYEHHIO MaTepuan Io
U3y4aeMbIM TEMaM MPOTrpaMMBI.

OueHkKa TeKyIUX NUCbMEHHBIX PadoT

[Ipn oreHke MOBCEAHEBHBIX OOydYalIMUX PAadOT MO MaTreMaTHUKE YYUTEIhb
PYKOBOJICTBYETCSl YKa3aHHBIMM HOPMaMH OLIEHOK, HO YYUTBHIBAET CTEINEHb
CaMOCTOSITEJIbHOCTH BBITIOJIHEHHSI padOT y4YallMMHCS, a TakXke TO, HACKOJIbKO
3aKPEIUIEH BHOBb U3Y4aeMbIil MaTepuall.

Oobyuarowgue TUCbMCHHBIC padomwl, BBHINOJHCHHBIC YYAIIMMUCS  BIIOJHE
CaMOCTOSITEJIbHO C INPUMEHEHHEM DAHEE H3YUYEHHBIX U XOPOULO 3AKPENJIEHHbIX
3HAHMM, OLIEHUBAIOTCS MAK dHce, KaK U KOHMPOJibHble PAOOTBHI.



Ooyuarowjue NMUCbMEHHBIE padomwl, BHIIIOJTHEHHBIE BIIOJIHE CAMOCTOSATENBHO, HA
TOJIbKO YTO W3YYEHHBIE M HEOOCMAmMOYHO 3aKpenjieHHvle TPaBUila, MOTYT
OLICHUBATHCSl Ha 0O0UH OAJL1 8blule, YEM KOHTPOJIbHBIE PaOOThI, HO OTMETKA «5 » U B
ATOM CJIy4ae BBICTaBJISIETCS TOJIBKO 32 Oe3YKOpU3HeHHO BBITIOTHEHHbBIE pa0OTHhI.
Iucbmennwvie pabomupl, BHINIOJTHEHHBIE B KJacce C MpEeABApUTEIBHBIM Pa3doopoM
UX TMOJ PYKOBOACTBOM YYHWTENs, OLICHMBAIOTCA HAa OAMH Oajlyl HUXKE, YeM 3TO
OPEeJyCMOTPEHO HOPMAaMM OLICHKHM KOHTPOJIbHBIX NHUChbMEHHBIX pabor. Ho
be3yKopu3HeHHO BBITIOTHEHHAs paboTa U B ATOM CJIydae OLIEHUBAETCS OaioM «5
».

Jlomawinue nucomennvle padbomsl OUECHUBAIOTCS TaK K€, KaK KiaccHas padorta
00ydJaromiero xapakrepa.

Hopmbl o11eHOK MaTeMaTH4eCKOr0 JUKTAHTA BHICTABJSETCHA € YYeTOM YHCJIA
BEPHO PEeLICHHBIX 3aJaHUI:

Bricokuii ypoBeHb (OTMETKa «5»): YMCIO BEpPHBIX OTBETOB -8. IlOBBINIEHHBIN
ypOBEHb (OTMETKa «4»): YHCJIO BEPHBIX OTBETOB -7. ba3oBbIil ypoBeHb (OTMETKa
«3»): 4UCTI0 BEPHBIX OTBETOB-D,6.

Huxe 6a30Boro ypoBeHb (OTMETKA «2»): YHUCIIO BEPHBIX OTBETOB MEHEE 5.

HopMmbl onieHoK TecTa:

Bricokuii ypoBeHb (OTMETKa «5) 4uciao BepHbIX O0TBEeTOB - OT 90 mo 100%.
[ToBbImIeHHBIN YpOBEHb (OTMETKA «4»): YUCIO BEpHBIX OTBETOB - OT 70 10 89%.
Bba3oBrbiit ypoBeHB (0TMETKA «3»): UUCIIO BEPHBIX OTBETOB - OT 50710 69%.

Huskuit ypoBeHb (0TMeETKa «2»): 4nuCI0 BepHBIX 0TBETOB - 0 - 49%.

HopMBI OLIEHOK YCTHOTO OTBETA:

BbIcokHii ypoBeHb (0TMETKA «5») BBICTABIISCTCS, €CIIA YYaIUHCS:
MOCNEA0BATEeNbHO, YETKO, CBSA3HO, OOOCHOBAaHHO M 0€30IIMOOYHO U3Jaraer
y4eOHbIl MaTepual; JaeT OTBET B JIOTHYECKOHM MOCIEAOBAaTEIbHOCTH C
HCITOJIb30BAaHUEM MTPUHATON TEPMUHOJIOTHH;

MOKA3bIBA€T MOHHMMAHHE CYHUIHOCTH pPAacCMAaTPUBAEMbBIX TMOHSATUM, SIBJICHUU U
3aKOHOMEPHOCTEM, TEOPUM, B3aUMOCBI3E€W; YMEET  BBIACIATH  IJIABHOE,
CaMOCTOATENFHO MOATBEPK/IaTh OTBET KOHKPETHBIMU MpUMeEpaMu, pakTamu;
CaMOCTOATENIbHO aHAJIM3UPYET U 0000LIaeT TEOPETUUECKUN MaTepHuall; CBOOOJHO
YCTaHABJIMBAECT MEXIPEAMETHbIE (HAa OCHOBE paHee MPUOOPETEHHBIX 3HAHWN) U
BHYTPUIIPEIMETHBIE CBS3H;

YBEPEHHO M 0€30IHMO0YHO MPUMEHSET MOJTYYEHHbIE 3HAHUS B PEIICHUH HOBBIX,
paHee He BCTpEeUYaBLIMXCS 3a/a4;

pallMOHANILHO HMCIOJb3YEeT HAarJiHble MOCOOWs, CHPABOYHBIE MaTepHalbl,
y4€OHUK,  JIOMOJHUTEIbHYIO  JIUTEpPaTypy, [EPBOMCTOUYHHUKHU;  TMPUMEHSET
YIOPSJIOUEHHYIO CHUCTEMY YCJOBHBIX O0O3HauU€HHWW TMpU BEIECHUU 3alHCeH,



COIPOBOKJIAIONINX OTBET; UMEET HEOOXOAMMBIC HABHIKA PAaOOTHI C MPUOOpaMH,
yepTexKamu, cXeMaMu U rpadukaMu, COMyTCTBYIOIIUMU OTBETY;

JIOIYCKAaeT B OTBETE HEJ0YEThI, KOTOPbIE JIETKO HCIIPaBJsSeT IO TPEeOOBAHUIO
YUUTEIS.

IToBbIIEHHBINA YPOBEHDb (0TMETKA «4)) BBICTABIISIETCS, €CJIM yJaIIUNCS:
MOKa3bIBAE€T 3HAHUE BCErO0 M3YYEHHOIo y4eOHOro marepuaia; JaeT B OCHOBHOM
MPaBWIbHBIA OTBET; y4eOHBIN MaTepual u3jaraetT B 00OCHOBAaHHOM JIOTMYECKOU
MOCJICIOBATEIBHOCTH C TMPUBEICHUEM KOHKPETHBIX MPUMEpPOB, TIPU ITOM
JOMyCKaeT OJHY Herpyoyro oOmuoOKy uid He Ooiee ABYX HEJIOYETOB B
UCIIOJIb30BAaHUM TEPMHUHOJIOTUN y4E€OHOTO TPEIMETa, KOTOPhIe MOXKET HCIPABUTH
CaMOCTOATENFHO; aHATU3UPYET U 0000IAET TEOPETUUECKUI MaTepUal;

COOJIOZJaET  OCHOBHBIE MpaBWia KYJbTYpbl YCTHOHM  peud; MpPUMEHSET
YIOPSAOYEHHYI0 CHCTEMY YCIOBHBIX OOO3HAYe€HUW TIpU BEJCHUHU 3aIuCeH,
COMPOBOXKIAIOIINX OTBET;

ba3oBblii ypoBeHb (0TMeTKA «3»), BHICTABIISIETCS, €CIIA YJalllUKC:
JIEMOHCTPUPYET YCBOCHHE OCHOBHOI'O COJCpP)KaHUS YYEOHOro marepuaia, UMeEeT
poOeIbl, HE MPEMATCTBYIONINE JATbHEHIIIEMY YCBOCHUIO Y4€OHOT0 MaTepuaia;
MIPUMEHSIET MOJIyYeHHBIE 3HAHUS TIPU OTBETE HA BOMPOC, aHAIIM3E MPEIJIOKEHHBIX
CUTYalUi 1Mo o0pasity;

JIOTYCKaeT OIMMOKH B HCIIOJNB30BAHUM TEPMHUHOJIIOTUM YYEOHOTO MpeaMeTa;
MOKa3bIBAE€T HEJOCTATOUHYIO CPOPMHUPOBAHHOCTH OTJEIbHBIX 3HAHUN U YMEHMII;
BBIBOJIBI 1 O0OOIIEHUSI apryMEHTUPYET ¢1abo, JOMYCKAeT B HUX OIITUOKH;
3aTpyaHAETCS NMPU aHAIM3e U 00001IeHnH yueOHOTO MaTeprana;

JTa€T HETOJHBIE OTBETHI HA BOIPOCHI YUUTENS WM BOCIPOU3BOJUT COACPKAHUE
paHee MPOYUTAHHOTO YUeOHOI0 TEKCTa, C1a00 CBA3aHHOTO C 3aJaHHBIM BOIPOCOM;
WCITOJIb3YET HEYMOPSAOYEHHYIO CHCTEMY YCIOBHBIX O0O3HAYEHWU TIPH BEICHUU
3amucen, CONPOBOXKAAIOIINX OTBET.

Hu:xe 02a30B0Oro ypoBeHb (0TMETKA «2») BBICTABIISIETCS, €CIIM YYAITUNAC:

HE PACKpbUI OCHOBHOE COJEp)KaHWe y4eOHOro Mmarepuana B Mpeenax
MOCTABJICHHBIX BOIIPOCOB; HE YMEET MPUMEHSATh UMEIONIUECS 3HAHUS K PELICHUIO
KOHKPETHBIX BOIIPOCOB U 33J1a4 M0 00pa3ily;

JIOIYCKaeT B OTBETE OoJjiee IBYX rpyObIX OMIMOOK, KOTOPhIE HE MOXKET UCIPABUTH
JlaXe TPU TTOMOIIU YYaIlIuXCsl U yUUTEJIS.



TEMATHUYECKOE INTAHUPOBAHHUE

11 KJIACC
KounuecrBo yacos DJIEKTPOHHBIE
HaumeHoBaHMe pa3/iesioB H TeM nudpoBbie
Ne i/m P Kourposbhubie | TIpakrudyeckue (uubp )
NMPOrPaMMBbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 AHanutuyeckas TeoMeTpus 11 1
) [ToBTOpEHUE, 0000IICHNE 1 9 1
crcTeMaTHh3aIs 3HaHUI
3 O0BEM MHOTOrpaHHUKA 9
4 Tena Bpamenus 14
5 [Tnomaau mMOBEPXHOCTH U 0OBEMBI 7 1
KPYTJIBIX TEI
6 JIBMO>KEHUS 4 1
7 [ToBTOpeHue, 0606meH1:Ie u 13 5
CHUCTEMaTH3aIIMs 3HAHHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 8 0




HHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne n/mm Tema ypoka Konrpoasnbie | IlpakTuueckue Aara wipposLIe
Bceero U3ydeHusi | oOpa3oBareibHbIE
padoThI padoThI pecypent
1 IToBTOpenue temsl "KoopanHaTsl BEKTOpa 1
Ha IJIOCKOCTH U B IPOCTpaHCTBE"
) IToBTOpenue temsl "CxkaysipHoe 1
IIPOU3BEIEHUE BEKTOPOB"
3 IToBTOpeHue Temsl "Brluncienue yria 1
MEXy BEKTOpaMH B IpocTpaHcTBe"
4 IToBTOpeHne TeMbl "Y paBHEHHE IPSAMOH, 1
MIPOXOJSIIEH Yepe3 ABE TOUKH"
5 YpaBHEHUE JIOCKOCTH, HOPMAaJIb, 1
yYpaBHEHHE IJIOCKOCTH B OTPE3Kax
6 VYpaBHEHUE MJIOCKOCTH, HOpMaJb, 1
ypaBHEHHE IJIOCKOCTH B OTpe3Kax
7 BekTopHoe npoussencHue 1
3 AHaIMTHYECKHE METOIBI pacuéra yria 1
MEXy NPSMBIMUA B MHOTOT PAHHUKAX
9 dopmyiia pacCTOSIHUA OT TOYKH 10 1
IUIOCKOCTH B KOOPJMHATAX
HaxoxieHue paccTosiHUi OT TOYKH 10
10 IJIOCKOCTH B KyO€ W TIpaBUIIbH O 1
UpaMuze.
11 KonrtponeHas pabora "AHanuTuueckas 1 1




reomerpus’”

12

CeueHust MHOT Or'PaHHUKOB: CTAaHAAPTHLIC
MHOT'OI'PaHHUKHN

13

Ceuenus MHOT'OI'paHHHUKOB: MECTO/ CJIICIOB

14

HapaﬂnenLHHe MMpsAMBIC U ITJIOCKOCTU:
mapauiCJIbHbIC CCUCHU

15

[TapannenbHbIE TPSIMBIE U TITIOCKOCTU:
YIJIBI MEXK]Ty CKPEILHMBAOIIUMUCS
MPSAMBIMHA

16

[TeprienaAuKyIApHBIE TIPIMBIE U
IJIOCKOCTH: TeOpeMa O Tpex
nepreHanKyIspax

17

IlepnieniuKyIIsIpHBIE IPAMBIE U
IJIOCKOCTU: BBIYMCJICHUS JIJIUH B
MHOTOI'paHHHKAaX

18

HOBTOpeHI/Ie: IJjoniaaun MHOFOYTOJIBHI/IKOB,
(bopMYITBI TSI THIOMIAICH, COOOpaKCHUS
noxoous

19

[ToBTOpEHME: TLIIONIAI MHOTOYTOJILHUKOB,
(bopMyIIBI 15 TIIOMIAIeH, COO0pakeHU s
Iog00ust

20

KonTpomnbHas pabora "[loBTopeHue:
MHOTOTPaHHUKH, CEYECHUS
MHOTI'OTPaHHHUKOB"

21

O6bém Tena. O0beM NPIMOYTOJILHOT O
napasulesenumnesna

22

CrepeoMeTpuieckue 3a/1a4H, CBI3aHHBIE C
00BEMOM IPSIMOYTOJIBHOTO




napauiCJICiiuncaa

[Tpuxknaaubie 3a1a4u, CBSI3aHHBIE C

23 BBIUHCIIEHHEM 00BEMA MPSIMOYTOJIBLHOTO
napajuiesnenunena

24 O0BEM npsAMON TPU3MBI

o5 ®opmyrna 06béMa nupaMuasl. OTHOLIECHHE
00BHEMOB MUPaMHJI ¢ OOIIUM YTIIOM

26 CrepeomeTpuyecKkue 3a1a4u, CBSI3aHHBIE C
00BbEMaMK HaKJIOHHOH MPU3MBbI

97 CrepeomeTpudecKkue 3a1auu, CBSI3aHHBIE C
00bEMaMU MUPAMU/IBI

28 [Tpumenenue o0bEMOB. Boruncnenue
pPacCTOSIHUSA 10 IIIOCKOCTH

29 KontponsHas padora "O0bEM
MHOTOrpaHHUKA"
[{unuHapruyeckas HOBEPXHOCTb,

30 o0pa3yromye UIHHIPUIESCKON
MTOBEPXHOCTH

31 Humuaap. Ipsamoi kpyroBoi HHIUHAD.
[Tnomane MOBEpPXHOCTH LMIUHAPA

39 KoHunyeckas moBepxHOCTb, 00pazyromue
KOHMYECKOM noBepxHocTH. Konyc

33 CeueHue KOHycCa IIIOCKOCTBIO,
napauleJbHON IJIOCKOCTH OCHOBAHMUS

34 VYceuénnslii KoHyc. 1300paxkeHne KOHyCcOB
U yCCUEHHBIX KOHYCOB

35 [Tnomaas OOKOBOW MOBEPXHOCTH U TTOJTHOM

MOBEPXHOCTH KOHYyCa




36

Cdepa u map

[Tepeceuenue chepsl u mapa c

37 iockocTeio. Kacanue mapa u cdepsl
MJI0CKOCTHIO0. By u n300pakeHue mapa
[Tepecedenue cdepshl u 1mIapa ¢

38 tockocThio. Kacanue mapa u chepsl
TUIOCKOCTHI0. By u n300paxenue mapa

39 VYpasuenue chepsl. [Tnomans chepor u eé
yacrein

40 Paznuunbie KOMOMHAITNY TEN BPAIICHUS U
MHOTOI'PaHHUKOB

41 3anayu o Teme "Tena u MoBEpXHOCTU
BpaleHus"

42 3agauu o reMe "Tena nu NOBEpXHOCTH
BpaleHus"

43 KonrtponsHas padora "Tena u
MOBEPXHOCTH BpaleHus"

44 O6béM nmmmHapa. Teopema 00 00bEMe
MPSIMOTO IMJIMH/IpA

45 [Tnomaan 60KOBOW U TTOIHON
MOBEPXHOCTH KOHYCa

46 CrepeoMerpruyecKre 3a/1auu, CBI3aHHBIE C
BBIYHCIIEHHEM 00BEMOB IMIJIMH]IPA, KOHYCA

47 [Ipuknanusie 3agauu o Teme "OO0bEMBI U
TJIOIIA/IM TIOBEPXHOCTEM Ten"

O0BEM mapa U MIapoOBOTO CEKTOPA.

48 Teopema 006 06béme mapa. [Lnomans

chepsl. CTepeoMeTprUIeCKUe 3a1a4H,




CBSI3aHHBIE C BBIYUCICHHEM 00BEMOB
rapa, mapoBOro CerMeHTa 1 IapoBOro
CeKTopa

49

[Tomo6HBIE TENa B TPOCTPAHCTRBE.
N3menenune o0bEMa mpu mogo0uu.
CrepeomeTpuyecKue 3a/1a4u, CBsI3aHHBIE C
BBIUHCIICHHEM 00BEMOB Tl U IUIoLIaAeH
MMOBEPXHOCTEN

50

KonTponsHas padora "Ilnomanu
MIOBEPXHOCTH U 00BEMBI KPYTJIBIX TEN"

51

JBrkeHus nmpocTpaHcTBa. Buibl
JBH)KEHUM: MapajiebHBbIN IepeHoc,
LEHTpaJIbHasi CHMMETPU I, 3€pKajbHas
CUMMETpHS1, IOBOPOT BOKPYT IPSIMOM.

52

[IpeobpazoBanus nogodus. [Ipsmas u
cdepa Ditnepa

53

FGOMeTpI/I‘-IGCKI/Ie 3ala4i Ha IPUMCHCHUC
JABUXCHUA

o4

KonTtponeHas pabora "BekTopsl B
npocTtpaHcTse"

55

O6o6mraromee nopropenue 11 moHsTuit u
MeTon0B Kypca reometrpuun 10—11 knaccos,
CHCTeMaTu3alus 3HaAaHHH:
"TlapannensHOCTh IPSIMBIX U TIIOCKOCTEH B
npocTpaHcTBe"

56

O6o61maro1ee nopropenue 11 nonaruit u
MeTo10B Kypca reomerpun 10—11 kmaccos,
CHUCTEeMaTU3alMs 3HaHUi: "BekTopbl B




npoctpaHcTee”

57

O6o6maromee nopropenue 11 nmoHsTui u
MeTol10B Kypca reomerpuu 10—11 knaccos,
cucTeMaTu3anus 3HaHuii: "O0bem
MHOTOrpaHHHKA"

58

Ob6o0mmatomee nmopropenue 11 nousATHii 1
MeToA0B Kypca reomerpun 10—11 kiaccos,
cucreMartusanus 3HaHui: "O0bemM
MHOTOrpaHHHKa"

59

O6o6maromee nopropenue 11 moHsTui u
MeTon0B Kypca reometrpuu 10—11 kimaccos,
cucreMatusanus 3Hanuii: "Ilnomanu
MTOBEPXHOCTH M 00BEMBI KPYTJIbIX TE"

60

O6o61maro1ee nopropenue 11 nonaruit u
MeToJ10B Kypca reomerpun 10—11 kaccos,
cucremaTusanus 3HaHui: "[lnomanu
MOBEPXHOCTH U 00BEMBI KPYTJIBIX Ten"

61

Htoroas KOHTpoJbHas paboTa

62

Htorosas KOHTpoJbHas paboTa

63

[ToBTOpEHue, 0000IICHNE 1
cHCTEMAaTU3aUs 3HAHUI

64

Ucropus pa3BuUTHS CTEPEOMETPUU KAK
HayKH U €€ pOoJib B pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOIOTHI

65

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HayKU U €€ poJib B Pa3BUTUN COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX




TEXHOJIOTUH

66

Ucropus pa3BUTHS CTEPEOMETPUU KaK
HayKH U €€ poJib B pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOIOTHI

67

Hcropus pa3sBUTHS CTEPEOMETPUU KAK
HayKH U €€ pOJib B pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOIOTHI

68

Ucropus pa3BUTHS CTEPEOMETPUH KaK
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

Marematuka: anreOpa U Hadaja MaTeMaTHYE€CKOro aHaIM3a, reoMeTpusi. [ 'eomeTpus.
10-11 xnaccel: yueO. misi oOireoOpa3oBar. OpraHu3anuii: 0a3oBbId W yriayOl.
ypoBHU/JI.C.Atanacsin u np.-M: [Ipocsemienue, 2022

METOINUYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

1. upaktuyeckue marepuainl no reomerpun 10 kmace. b.I'. 3uB, Mocksa,
«IIpocsemenney, 2008.

2. Huck. I'eomerpusi. [loypounsie mianbl 7—11 knacest o yueonukam JI.C.
ATaHacsH.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
UHTEPHET:

HTTPS://RESH.EDU.RU/

HTTPS://[SKYSMART.RU

HTTPS://WWW.YAKLASS.RU/

HTTPS://UCHI.RU



https://resh.edu.ru/
https://skysmart.ru/
https://www.yaklass.ru/
https://uchi.ru/

[TpowmmTo, NpOIHYpPOBAHO U CKPEILICHO

/ 1I€YaTB0 LA / Q&wa@/m Jueims)  TTACTOB
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Japexrop TEOY «ILIKOJIA Ne 52 UMEHHU
OJIbI'r KAYYPBI I,0. TOPIIOBKA»

c ; MZM;;Z ““M.A. Nonsikopa




