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HOACHUTEJIbBHASA 3AIIMCKA

[Tporpamma 1o MaremMaTuke yriryOn€HHOTO YPOBHSI ISl 00y4alOLIMXCsl HA YPOBHE CPEIHET0
oOmiero oOpaszoBanust pazpadorana Ha ocHoBe PI'OC COO ¢ yu€ToM COBpEMEHHBIX MUPOBBIX
TpeOOBaHUH, MPEIbABISEMBIX K MareMaTH4ecKOMy OOpa30BaHUIO, M TPATUIMNA POCCHIICKOTO
oOpazoBanus. Peanu3anusi mporpaMMbl [0 MareMaTUKe 00CCICYMBACT OBIAJICHUE KITHOYCBBIMH
KOMIICTCHUOUAMHU, COCTABJIANOIIMMU OCHOBY JIsI CaMOPa3BUTUA U HCIIPCPLIBHOI'O 06pa303aH1/1;[,
[EJIOCTHOCTh  OOIICKYJIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIBHOTO PAa3BUTHS JIMYHOCTH
00yJarOIIIHXCS.

B nporpamMe 1o wmaremaruke y4YTE€Hbl uAeM U nonokeHus «KoHuenuumu pa3BUTHS
MaTtemartudyeckoro oopazoBanusi B Poccuiickoit @enepaunn». B cOOTBETCTBUM C Ha3BaHHEM
KOHLENIMYA MaTeMaTuyeckoe 00pa3oBaHUE JIOJKHO, B YaCTHOCTH, pelIaTh 3agady oOecledyeHus
HEOOXOIMMOr0 CTpaHe YHcia 00yJaroIuXxcsi, MaTeMaTHYecKasi IOATOTOBKA KOTOPBIX J10CTaTOYHA
JUIA TIPOJIOJDKEHMsI O0pa3oBaHUs 10 DPA3JIMYHBIM HAINPaBJICHUSM, BKIIOYas IPErojiaBaHue
MaTeMaTUKH, MaTeMaTH4YEeCKUE HCCIel0BaHus, paboTy B cepe nHPOPMAIIMOHHBIX TEXHOJOTHUN U
IpYyrux, a Takxke oOecledeHus A KakKIOoro OOydarolerocss BO3MOXKHOCTH JOCTHIKEHHS
MaTeMaTU4YeCKOM IMOATOTOBKM B COOTBETCTBHM C HEOOXOJUMBIM €My ypoBHeM. MIMeHHO Ha
peleHe ITUX 3a/1a4 HalleJIeHa IporpaMMa 10 MaTeMaTUKe yIITyOJI€HHOTO YpPOBHSI.

B snoxy mudpoBoit Tpancopmaiuu Beex chep 4eToBEYSCKON 1eATeTbHOCTH HEBO3MOKHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 XOpOIed MaTreMaTHYeCKOW IMOATOTOBKH. ITO
o0yCJIOBJIEHO TeM, YTO B HallM JHU pacTéT YHCIO  CHEHHATbHOCTEH, CBA3aHHBIX C
HEMOCPEJCTBEHHBIM MPUMEHEHHEM MaTeMaTHUKU: U B cdepe SKOHOMHUKH, M B Ou3Hece, U B
TEXHOJIOTHYECKUX OO0JIacTAX, W Jaxe B TyMmMaHUTapHBIX cdepax. Takum oOpa3om, Kpyr
oOyJaromuxcsi, A1 KOTOPhIX MaTeMaThKa CTaHOBUTCS 3HAYMMbBIM IMPEAMETOM, (yHIAaMEHTOM
oOpa3oBaHMs, CYHIECTBEHHO pacumupsiercs. B Hero BXogdT He TOJbKO oOydaromuecs,
MJIAHUPYIOIHE 3aHUMAThCsl TBOPUECKON M MCCIIEN0BATEILCKOM paboToil B 00JJaCTH MaTeMaTHKH,
nH(pOpPMaTHKH, PU3UKU, SKOHOMHUKH U B IPYTUX 00JACTIX, HO U T€, KOMY MaTeMaTHKa HY)KHa JUIs
UCIOJIb30BaHUs B IPOEeCCusix, He CBI3aHHBIX HEMOCPEACTBEHHO C HEH.

[lpuknannas 3HAYMMOCTb MaTeMaTWKU OOYCIIOBJI€HA TeM, 4YTO €€ MPeIMEeTOM  SBISIOTCA
(byHIaMeHTalIbHBIE CTPYKTYpPbl HAIllEr0 MHUpa: MPOCTPAHCTBEHHbIE (OPMBI U KOJIMYECTBEHHBIE
OTHOILIEHUS, (PyHKIIMOHAJIbHBIE 3aBUCUMOCTH U KaTEeTOPUU HEONPEAEIEHHOCTH, OT MPOCTEHIIINX,
yCBaUBAaE€MbIX B HEMOCPEICTBEHHOM OIBITE, IO JOCTATOYHO CIJIOKHBIX, HEOOXOIUMBIX st
pa3BUTHUS HAYyYHBIX U TEXHOJIIOTMYECKUX UAEH. be3 KOHKPETHBIX MaTeMaruyecKuX 3HaHUN
3aTPyIHEHO MOHMMAaHWE MPUHIUIIOB YCTPOMCTBA M HCIOJB30BAHUS COBPEMEHHOW TEXHHKH,
BOCIIPHUATHE W HHTEPHpPETALUs Pa3HOOOpPa3HOW COLMAIbHOW, YKOHOMUYECKOH, MOTUTUYECKON
undopmaiuu, MajaodddexTruBHa TOBCETHEBHAS MMPAKTUYECKas eATeNbHOCTh. Bo MHOTHX chepax
npodeccuoHaNbHON AESITETbHOCTH TPEOYIOTCS YMEHHS BBINOJHATH pPacuéThl, COCTaBIATH
QJITOPUTMBI, MPUMEHATh (HOPMYIbI, MPOBOAUTH I'€OMETPUUYECKHE H3MEPEHUS U TOCTPOEHHMS,
YuTaTh, 00pabaThIBaTh, WHTEPHPETUPOBATh M MPEACTABIATh HH(POPMALMIO B BHJE TaOIuIl,
JMarpaMM M rpaukoB, MIOHUMATh BEPOSTHOCTHBIN XapaKkTep clydyaiHbIX COOBITHIL.

O,[[HOBpCMeHHO C paCclIUpCHUCM cq)ep IMPUMCHCHHA MATEMATUKNU B COBPEMCHHOM 06IJ_IGCTB6 BCE
Oollee BaXHBIM CTAHOBUTCS MAaTEMaTHYECKHH CTHIIb MBIIIJICHHA, HpOHBJ'IHI-OH_II/II\/’ICH B
onpeueﬂéHme YMCTBCHHLIX HAaBbIKAX. B npouecCce U3yuCHUS MAaTCMATUKH B apCCHAJL HpI/IéMOB n
METOA0OB MBIIIJICHUA YC€JIOBEKA €CTCCTBCHHBIM o6pa30M BKJIFOYAKOTCd HWHAYKIUA WU ACAYKIUA,
O606H_ICHI/IC U KOHKpETU3alus, aHaJIM3 U CHHTC3, KJ'IaCCI/I(I)I/IKaI_II/ISI n CHCTEMAaTHu3alusi,
a6CTpaFI/IpOBaHI/IC n aHajgoruss. OOBEKThI MaTeMaTHYEeCKHX YMOBaKHIOquHﬁ, npaBujia HX
KOHCTPYUPOBAHUSA PACKPBIBAKOT MCXAHU3M JIOTHYCCKUX HOCTpOCHHﬁ, CHOCO6CTBYEOT BBIpa6OTKC



yMeHHsl (OpPMYITHPOBaTh, 0OOCHOBBIBATH M JOKa3bIBaTh CYXJICHHS, TEM CaMbiM (HDOPMHUPYIOT
JIOTUYECKUH CTWJIb MBIIUICHUS. Bemymias poib MpUHAUIEKUT MareMatuke B (OPMUPOBAHUU
QITOPUTMHUYECKOW KOMIIOHEHTBI MBIIUICHHUS] U BOCIIMTAHUHM YMEHUM JNEHCTBOBAThH 110 3aJaHHBIM
aIropuT™MamM, COBEPIICHCTBOBATh M3BECTHBIE M KOHCTPYMPOBAaTh HOBBIE. B Ipouecce pemeHus
3aJ1a4 — OCHOBBI /111 OpraHu3aluy yueOHOU AeATEeIbHOCTH Ha YpOKax MaTeMaTUKU — pa3BUBAIOTCS
TBOpYECKAs U IIPUKIIAHAS CTOPOHBI MBIIIUICHHUS.

OOy4eHne MaremMaTike Da&T BOZMOKHOCTh Pa3BUBATh Y 00YYAIOUINXCS TOYHYIO, PAllHOHATBHYIO
1 nH(POPMATUBHYIO peUb, YMEHHE OTOMPATh HanOoJIee MOJXOAAIINE I3bIKOBbIE, CHMBOINYECKHE,
rpaduUecKre CpecTBa Ul BRIPAKCHUS CY)KICHUN U HAIJISTHOTO MX TPEICTABICHUS.

Heo0OxomumMbpIM KOMIIOHEHTOM 0O1eil KYJIbTYpbl B COBPEMEHHOM TOJIKOBAaHHMM SIBJISIETCS 001ee
3HAKOMCTBO C METOJAaMH TO3HAHHS JEUCTBUTEIBHOCTH, MPEICTABICHUE O MPEAMETE U METOJIE
MaT€MaTuKH, €ro OTINYHAX OT METOAOB €CTCCTBCHHBIX U T'YMAHHUTAPHBIX HAYK, 00 0cOOEeHHOCTAX
NPUMCHCHUA MATCMAaTHUKU I PCIICHHA HAYYHBIX W HNPUKIAAHBIX 3aj1ad. Taxum 06pa30M,
MareMaTH4YecKoe 00pa3oBaHNE BHOCUT CBOH BKJIAJ B (hOPMUPOBAHUE OOIIIEH KYIBTYphI YeTOBEKA.

W3ydyenne maremMaTWKH CHOCOOCTBYET OSCTETHUECKOMY BOCIHUTAHUIO YEJIOBEKA, MOHUMAaHHIO
KpacoTbl M M3SIIECTBA MAaTeMaTHMUECKUX PaCCYKJIEHHUI, BOCHPUITHIO T€OMETPUUYECKUX (GopM,
YCBOEHHIO UJIEW CHMMETPHH.

[IpuopurernpiMu 11esiMU 0OydeHUs: mMatematuke B 10—11 kmaccax Ha yryOn€HHOM ypOBHE
IIPOJIOJIKAIOT OCTABATHCS:

(dbopMHpOBaHUE TCHTPAIBHBIX MAaTEMAaTUYCCKUX TOHSATHH (YHCIO, BEIWYMHA, TE€OMETPHUYECCKAs
¢durypa, mepeMeHHas, BEPOSATHOCTh, (DYHKIHsS, MPOU3BOJHAS, WHTErpaj), OOECIEeYHBAIONINX
MPEEMCTBEHHOCTh W  TEPCHEKTHBHOCTh MaTeMaTHYECKOTO 00pa3oBaHUs OOy4aroIInuXxcs;
nojJBesieHre OOydJalomMxXcss Ha JOCTYITHOM Ui HHX YPOBHE K OCO3HAaHHIO B3aMMOCBSI3U
MaTeMaTHKH W OKPYKAIOIIer0o MHpa, TMOHUMAHUI0 MaTeMaTHKHA KaK YacTH OOIIeH KyIbTYphI
YeJI0BEUYCCTBA;

Pa3BUTHUC HHTCIUICKTYAJIbHBIX W TBOPYCCKHX CIIOCOOHOCTEH o6yqa}oumxc;1, IMO03HaBaTEJILHOU
AKTUBHOCTH, HCCICAOBATCIIbCKUX YMGHI/Iﬁ, KPUTHUYHOCTH MBIIUJICHUA, MHTEPECA K HU3YUCHHUIO
MaTE€MaTUuKH,

¢dbopmupoBanre (YHKIMOHAIBHOW MaTeMaTHYeCKOW TIpPaMOTHOCTH: YMEHHS pacro3HaBaTh
MaTeMaTUYECKUE ACTIEKThI B PEANIbHBIX )KU3HEHHBIX CUTYAIUSAX U IPU U3YYSHUH JPYTUX YUeOHBIX
MIPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYyTUpOBaTh HUX Ha S3bIKE
MaTeMaTUKU U CO3/aBaTh MaTeMaTUYECKUE MOJIENU, MPUMEHSTh OCBOEHHBIH MaTeMaTUYECKUI
ammapar JUisl pelieHHs] MPaKTUKO-OPUEHTUPOBAHHBIX 3a7a4, MHTEPHPETUPOBATh U OIICHUBATH
MOJIy4YEHHBIE PE3YIIBTAThI.

INIAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOTO BOCHHMTAHUS: CPOPMUPOBAHHOCTh IPaXKAAHCKON MO3ULUHM 00yJaromerocs Kak
aKTMBHOT'O M OTBETCTBEHHOTO WJIEHa POCCUHCKOTO O0IIECTBa, MPEACTABICHNE O MaTeMaTH YeCKUX
OCHOBaX (YHKIIMOHUPOBAHMUSA PA3IUYHBIX CTPYKTYp, SIBICHHH, TNpOLEAYp TIpakIaHCKOro
oOmiectBa (BBIOOPBI, OMPOCHI M JIpyroe), yMEHHE B3aMMOJEHCTBOBaTh C COLMAIbHBIMHU
MHCTUTYTaMH B COOTBETCTBUU C UX (PyHKUIMSAMHU M HA3HAUYCHUEM;



2) MaTpuOTUYECKOTO BOCHUTAHUS: C(HOPMUPOBAHHOCTH POCCHICKON Pk TaHCKOHM HJICHTUYHOCTH,
YBOXEHUSI K MPOUUIOMY M HACTOSILIEMY POCCHUMCKOM MAaTE€MAaTUKH, LIEHHOCTHOE OTHOLIECHHE K
JIOCTHKEHUSIM POCCUMCKUX MaTEMATUKOB U POCCUMCKO MAaTEMATUYECKOM IIKOJIbI, UCIIOJIb30BAHUE
ATHX JOCTHMIKCHHH B IPYTUX HAyKaX, TEXHOJOTHUAX, chepax SKOHOMUKH;

3) AyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS: OCO3HAHUE TYXOBHBIX LIEHHOCTEW POCCUICKOTO Hapo/1a,
C(i)OpMI/IpOBaHHOCTI) HPAaBCTBCHHOI'O CO3HAHHUA, OTHUYCCKOIO TIIOBCACHUSA, CBA3AHHOTO C
IIPAKTUYECKUM IPUMEHEHUEM JOCTIKECHUN HAyKH M JIEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIAJa B IOCTPOEHHE YCTOMYMBOIO OyAyIIEro;

4) SCTETHYECKOTO0 BOCIHUTAHUS: OSCTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs ACTETHKY
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad4, peLIeHH, paccyxJIeHuH,
BOCHPUMMYMBOCTH K MAaTEMAaTUYECKUM ACTIEKTAM PA3JIUYHBIX BUJOB HCKYCCTBA;

5) ¢pu3nyeckoro BOCIUTaHUA: CHOPMUPOBAHHOCTh YMEHUS MPUMEHATh MaTeMaTUYeCKUe 3HAHUS
B MHTEpecax 370pOBOro U 0e30macHOro oOpas3a *KHM3HH, OTBETCTBEHHOE OTHOLICHHE K CBOEMY
3I0pPOBBIO (3I0pOBOE MHUTaHUE, COATaHCUPOBAHHBIM PEKUM 3aHIATUM U OTIbIXa, pEryiaspHas
¢usnyeckass aKTUBHOCTh), (U3NYECKOE COBEPIICHCTBOBAHME TMPU 3aHATUSAX CIIOPTUBHO-
037I0POBHTENBHOM AEATEIBHOCTBIO;

6) TpPyIOBOTO BOCIIUTAHUS: TOTOBHOCTh K TPYAY, OCO3HAHUE LIEHHOCTH TPYHAOIIO0MS, UHTEPEC K
paznuuHbM cdepam mpodeccHOHAIbHON JESTeNTbHOCTH, CBSI3aHHBIM C MaTeMaTUKOW M eé
MIPUJIOKEHUSIMU, YMEHHE COBEpILIATh 0CO3HAHHBINM BHIOOD Oyayiieil nmpodeccuu u peairn3oBbIBaTh
coOCTBEHHBIE )KM3HEHHbIE IJIaHbl, TOTOBHOCTh U CIIOCOOHOCTH K MaTEMAaTHYECKOMY 00Opa30BaHUIO
1 caMo00pa30BaHUIO Ha MPOTSHXKEHUH BCEH JKU3HU, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEIICHUN
MPAKTUYECKHUX 3a/1a4 MAaTEMATUYECKON HAIPaBIE€HHOCTH;

7) SKOJIOTMYECKOTO BOCHHUTAHUS: C(HOPMUPOBAHHOCTH SKOJOTUYECKOW KYIBTYpbl, OHUMaHUE
BIIMSTHUS COLMATTbHOPKOHOMHYECKHX MPOIECCOB HA COCTOSIHUE MTPUPOTHON U COLMATbHON Cpepl,
OCO3HaHHE INIOOATBHOTO XapakTepa HKOJIOTHYEeCKHX MpoOjieM, OpHUEHTalusi Ha MPUMEHEHUE
MaTeMaTUYeCKUX 3HAHUHU Ul pelleHus 3aja4 B 0OJacTH OKpPYXKaloLIeil cpefbl, TUIaHWPOBaHUE
MOCTYIKOB M OI[CHKH X BO3MOXHBIX IMOCIEICTBUN JJIsi OKPYXKAIOLIEH cpenbl;

8) LIEHHOCTH HAy4yHOTO IO3HAHUS: CPOPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY VYpPOBHIO Da3BUTHSI HayKd M OOIIECTBEHHOW TMPAKTUKU, T[OHUMAaHHE
MaTeMaTU4YeCKOM HayKd Kak cQepbl 4YeIOBEUeCKOW MAeATeIbHOCTH, STamoB e pa3BUTUS U
3HAYMMOCTHU JJIS1 PA3BUTHUS LUBUIM3AIMH, OBIAJCHUE S3bIKOM MaTEMAaTUKH U MaTeMaTU4ecKOn
KyJIBTYpOH KaK CpEICTBOM T[IO3HAHUS MHPA, TOTOBHOCTH OCYIIECTBISATh MPOCKTHYIO H
HCCIIEIOBATENbCKYIO IEATENIbHOCTh UHANBHUIYaIbHO U B TPYIIIIE.

METAIIPE/IMETHBIE PE3YJIBTATBI

B pesynbraTte nzydeHus MaTeMaTUKU Ha YpOBHE CPEAHEro o01ero o0pa3oBaHust y 00ydaroIerocs
OynyT cpopMupoBaHbI IO3HABATEIbHbIE YHUBEPCAIbHBIE ydeOHbIE eHCTBUS, KOMMYHUKATHBHbIE
YHUBEpCaJbHble Y4eOHbIC JCHCTBUSA, PEryISITHBHbIE YHHUBEpCaJlbHble YdeOHbIE JeicTBHA,
COBMECTHAsI JEATEIBHOCTD.

IHo3naBaTe/ibHBIE YHHBEPCAJbHbIE Y4eOHbIE 1eHCTBUS
Ba3oBbie Jiornueckue 1elCTBUA:

BBIABJIAITh U XapaKTCPU30BATh CYHICCTBCHHBIC IMPU3HAKH MATCMATHYCCKUX 06’beKTOB, HOHHTHﬁ,
OTHOIIICHUI MCXKAY HOHATHAMU, (I)OpMYJ'II/IpOBaTL ONPpCACIICHUSA HOH}ITI/II>'I, YCTaHABJIMBATb



CYILIECTBEHHBIN MPU3HAK KIACCU(PHUKALNU, OCHOBAHUS JUIsi 0000LICHUS U CPAaBHEHUS, KPUTEPUHU
IIPOBOAMMOTO aHAJIN3a;

BOCIPUHUMATh, (QOPMYIHPOBAaTH M TNPEOOPA30OBBIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpHILIaTeNbHbIE, CIMHUYHbIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3H U IPOTUBOpEUNs B (akTax, JaHHBIX,
HAOMIONCHUSAX W YTBEPXKACHUSX, MpeiaraTb KPUTEPUU JJIsl BBISBICHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEUHIA;

JIeNiaTh  BBIBOJIBI C MCIOJIB30BAaHWEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX W HMHIYKTUBHBIX
YMO3aKIIIOUEHUH, YMO3AKITIOUCHHH 10 aHAJIOTUH;

MIPOBOJANUTH CAMOCTOSITENILHO JI0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKACHUN (MIpsIMbIE U OT
MIPOTUBHOTO), BBICTPAaWBaThb AapryMEHTAIMI0, NPUBOAUTH IPUMEPHl U  KOHTPIPUMEPHI,
000CHOBBIBATH COOCTBEHHBIE CYKJCHHS U BBIBOJIBI;

BBIOMpaTh CHOCOO peleHus ydyeOHOW 3ahaud (CpaBHUBATh HECKOJIIBKO BapHaHTOB pEIIEHUS,
BBIOMpATh HanOoJIee MOAXOAAIIUMN C YUETOM CaMOCTOSITEILHO BBIJICIIEHHBIX KPUTEPUEB).

Bba3oBble ucciaenoBarejabCcKue AeiiCTBUS:

WCIOJIb30BaTh BOMIPOCHI KakK MCCIEA0BAaTeNIbCKU HHCTPYMEHT IMO3HaHUA, (QOpPMYIHUpOBaTh
BONPOCHI, (UKCUPYIOIINE NPOTHBOpEUre, MNpolieMy, YCTaHABIMBATh KMCKOMOE U JaHHOE,
(opMHPOBATH TUIOTE3Y, APT'YMEHTHPOBAThH CBOIO MO3UIIUIO, MHEHHE;

MPOBOJIUTH CAMOCTOSITEIIFHO CIUTAHUPOBAHHBIN AKCIEPUMEHT, UCCIENOBAHHUE TI0 YCTAaHOBJICHHUIO
0COOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SIBICHMSI, IPOIECCa, BBISBICHUIO 3aBUCHUMOCTEH
MEXy 00bEKTaMU, SIBICHUSAMH, ITPOIICCCAMU;

CaMOCTOSTENIPHO (OPMYIUPOBaTh OOOOMIEHWs] W BBIBOABI IO pE3ylbTaTaM MPOBEIEHHOTO
HaOJFOICHUSI, UCCIICIOBAHMUS, OIICHUBATH JIOCTOBEPHOCTH MOJYYCHHBIX PE3YJIBTAaTOB, BHIBOJIOB U
000011IeHMIT;

IIPOrHO3UPOBATE BO3MOXXHOE€ PA3BUTHUEC IPOLECCA, a TAKXKE BbBIIBUTATH IMPCAIOJIOXKECHUA O €Iro
Pa3BUTHUH B HOBLIX YCIIOBUAX.

Pa6ora ¢ nndopmanueii:

BBISIBJIATH A€ PUIUTHI HH(OPMAINH, TaHHBIX, HEOOXOAUMBIX JIJIsl OTBETA HA BOIIPOC U JIJIs PEILICHUS
3ajauu; BBIOMpaTh WH(OPMALMI0O W3 HWCTOYHUKOB pPa3jMYHBIX THIIOB, aHAJIW3HPOBATH,
CUCTeMATU3UPOBATh M HHTEPIPETHPOBATh HWHPOPMAIUIO Pa3IUYHBIX BUIOB U (GopM
MIpeCTaBICHNUS;

CTPYKTYypUpOBaTh HMH(OpMannio, MPEICTaBIATh €€ B pa3iMyHbIX (OpPMax, HILUIIOCTPHUPOBATH
rpaduvecKky;

OLIEHUBATh HAJI&KHOCTh HH(POPMALIUU 110 CAMOCTOSTENHLHO C(HOPMYIHMPOBAHHBIM KPUTEPHUSIM.
KoMMyHHKaTHBHBIC YHHBEpPCAJIbHbIC y4eOHbIC JCHCTBUSA:

BOCIIPUHUMATH U (I)OpMy.TII/IpOBaTL CYXKICHUSA B COOTBCTCTBUU C YCIIOBUAMU U LCIISIMU O6H.[CHI/IH,
SICHO, TOUYHO, 'PAMOTHO BBIpaXXaTb CBOIO TOYKY 3pCHUSA B YCTHBIX U IMCbMCHHBIX TCKCTAaX, NaBATh
MOsICHCHUS 1O X004y pCLICHUA 3aJa4i, KOMMCHTHUPOBATH HOJ'Iy‘ICHHLIﬁ Ppe3yiibTar,



B X0J1¢ 0OCYXJICHUS 3a7]aBaTh BOMIPOCHI IO CYIIECTBY 00CYKIaeMOU TEMBbI, TPOOIEMBI, periacMon
3aa4r, BbICKA3bIBATb MACHU, HAILICJICHHLIC Ha IMOHUCK PCHICHUSA, COMOCTABIATL CBOU CYKJICHUA C
CYKJICHUSIMU JIPYTHX YYaCTHHKOB JTHAJIOTra, OOHAPY)KHBATh Pa3jM4he U CXOJCTBO IMO3UIUH, B
KOpPpEKTHOM (hopMe HGOpMYITUPOBATh PA3HOIIACHS, CBOM BO3PAKCHHUS;

NPEICTABIATh PE3YIbTaTbl pELIEHMs] 3aJayd, OJKCIEPUMEHTA, HWCCIEJOBaHMs, IIPOEKTa,
CaMOCTOSITEIIEHO BBIOMPATh (popMar BBICTYIUICHUS C yIETOM 3a/1a4 MPE3EHTAIMN 1 0COOCHHOCTEH
ayUTOPUH.

PeryasiTuBHBIe YHUBEpCAJIbHbIE yUeOHbIE IeiiCTBHSA
Camoopranusauus:

COCTAaBJIATH IUIaH, AJITOPUTM PELICHUS 3a/1a4, BBIOUPATh CIIOCO0 PElIeHNUs C YYETOM UMEIOIINXCS
pecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BapHAHTHI
pelieHuii ¢ yaéToM HOBOM MH(QOPMALIUH.

CaMOKOHTPOJIb:

BIIAJICTh HABBIKAMH TI03HABATEIIPHOW pe(IeKCHM KaK OCO3HAHHS COBEPIIAEMBIX JCUCTBUN W
MBICITUTENBHBIX MPOIIECCOB, UX PE3YyJIbTATOB, BIAJIETh CIIOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJIS
mpoliecca U pe3yabrara pelieHns MaTeMaTH4Yeckoi 3a1a4u;

OpeaABHUACTD TPYOIHOCTH, KOTOPBIC MOI'YT BOSBHUKHYTH ITPpU PCIICHHUH 3a/la4i, BHOCUTH KOPPCKTUBEI
B JIESITEIIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB, TaHHBIX, HAWICHHBIX OMIMOOK, BBISBICHHBIX
TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yNbTaTa LIEJIU U YCIOBUSAM, OObSICHATh MPUUUHBI JOCTIKEHUS WU
HEIO0CTHKEHUSI Pe3y/IbTaTOB AEATEIbHOCTH, HAXOJUTh OLUINOKY, 1aBaTh OILIEHKY IPHUOOPETEHHOMY
OTIBITY.

CoBMecTHas ACATECJIbHOCTD:

MTOHUMATh ¥ UCTIOJIb30BaTh MPEUMYIIECTBA KOMAH/HOHM ¥ WHAWBHYAIbHOW PaOOTHI IIPH PELICHUN
yueOHBIX 3ajla4y, NMPUHUMATh II€Jh COBMECTHOHM [ESITEIbHOCTH, IUIAHHPOBAaTh OpPraHH3AIIUIO
COBMECTHOW palOThI, paclpeAesaTh BUABI pabOT, TOTOBapHBATHCS, OOCYKIATh IMPOLECC M
pe3yabTar paboThl, 000011aTh MHEHUSI HECKOIBKUX JIFOICH;

y4acTBOBATh B IPYMHIOBBIX (popmMax paboThl (00CykIeHUS, 0OMEH MHEHHM, «MO3TOBBIE IITYPMBbI»
Y MHbIE), BBITIOTHATH CBOIO YacTh PabOTHI M KOOPIUHUPOBATH CBOU JICHCTBUS C IPYTUMHU WICHAMU
KOMaH[Ipl, OILICHMBAaTh KaueCTBO CBOETO BKJIaga B OOLIMI MPOIYKT 1O KPUTEPUSIM,
c(hopMyITHMpOBAaHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

FeOMeTpI/IH ABJIACTCA OAHUM M3 0a30BBIX KypCOB Ha YPOBHC CpCAHCTO O6IJ_ICFO 06pa30BaHI/I$I, Tak
KaK 00eCIieYuBaeT BO3MOXKHOCTD N3Yy4YCHUS NJUCHUTIIINH eCTeCTBeHHOHay‘IHOﬁ HAIIPpaBJICHHOCTH U
npeaAMETOB T'YMAHUTAPHOI'O IHUKIIA. HOCKOJ'ILKy JJOTHYCCKOC MBIIIJIICHUC, (1)0pMI/IpyeMOC npu
HU3YUYCHUUN O6y‘laIOH_[I/IMI/IC$I MOHATUMHBEIX OCHOB TeOMCTPpHHU, IIPU OOKA3aTCILCTBEC TCOPEM U
MOCTPOCHUUN LCIIOYKHU JIOTUICCKUX YTBep)K,Z[eHI/Iﬁ IIpH PCIICHUU T'COMCTPHUICCKUX 3a1a41, YMCHHC
BbIAIBUT'aTb W OIPOBCPrarb T'UIIOTE3bl HETIOCPEACTBCHHO HCIIOJB3YIOTCA IIPpHU PCHICHUU 3ada4
C€CTCCTBCHHO-HAYYHOI'O ITUKJId, B YAaCTHOCTHU (1)I/IBI/II-ICCKI/IX 3aJgad.

Lenb ocBoeHUs MporpamMMbl yueOHOTO Kypca «l'eomeTpus» Ha yriTyOJaéHHOM YpOBHE — pa3BUTHE
WH/IMBUYaJIbHBIX CIIOCOOHOCTEH 00ydarommxcs Npyu U3y4eHUH T€OMETPHH, KaK COCTaBIISIOIIEeH
npeaMeTHo obmactn «Marematuka M HMH(pOpMaTHuKay dYepe3 oOecredeHHe BO3MOXKHOCTH
npUOOpeTeHUs] M HCIOJB30BaHUA Oojiee TIIYOOKMX TIE€OMETPUYECKMX 3HAHUUW M JACeHCTBHIH,



crneun(UIHBIX TEOMETPUH, 1 HEOOXOJUMBIX JUIS YCHEIIHOTO MPo(eCcCHOHAIBHOTO 00pa3oBaHus,
CBSI3aHHOTO C UCIOJIb30BAaHHEM MaTeMaTHKH.

[IpuopuTeTHBIMH 3aa4aMH Kypca T€OMETPHHM Ha YDIyOIIEHHOM YpPOBHE, PaCIIHPSIOIUMHU H
YCUJIMBAIOLIMMH Kypc 0a30BOT0 YPOBHS, SIBJISIOTCS:

paciipeHue MpeJICTaBICHUs O IeOMETPUM KaK 4acTh MHUPOBOHM KylIbTypbl U (hopMHpOBaHHE
OCO3HAHHUsI B3aUMOCBSI31 T€OMETPUU C OKPYKAIOIIUM MUPOM;

(dbopMHpOBaHHE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (urypax Kak O BaXHEHIINX
MAaTE€MaTU4YECKUX MOJIENAX, ITO3BOJISAIONINX ONUCHIBATh U U3y4aTh Pa3HBIC SBJICHUS OKPYXKAIOILIErO
MUpa, 3HaHHE MOHIATUIHOTO armnapara 1o paszaeny «CrepeomeTpus» yd4eOHOTO Kypca FreOMeTpHH;

(hopMHpOBaHHE YMEHHUS BIIAJIETh OCHOBHBIMHU MOHATHUSIMM O MPOCTPAHCTBEHHBIX (UTYpax U UX
OCHOBHBIMU CBOWCTBaMU, 3HaHHE T€OpEM, (POPMYI U YMEHUE UX IPUMEHATh, YMEHUS 1I0Ka3bIBaTh
TEOPEMBI M HaXO/IUTh HECTAHIAPTHHIE CIIOCOObI PEIICHUS 3a/1a4;

dbopMupoBaHME YMEHHUS pAclo3HaBaTh Ha YepTexkax, MOJEIIX U B PEATbHOM MHPE
MHOTOTPAaHHUKH U TeJIa BpPallleHUs, KOHCTPYHUPOBATh T€OMETPUUECKHUE MOJIETH;

(¢bopMHpOBaHHE TIOHUMAHUS BO3MOXKHOCTH aKCHOMAaTUYECKOTO TOCTPOCHHSI MaTeMaTUYeCKUX
Teopuii, GopMUPOBAHUE TOHUMAHUS POJIM AKCMOMATUKH MPU IPOBEAECHUN PACCYXKACHUN;

(hopMHUpOBaHHE YMEHHS BJIAJIETh METOJIAMH JIOKA3aTEIbCTB M aJITOPUTMOB PEIICHUS, YMEHUS UX
MIPUMEHS T, IPOBOJUTH I0Ka3aTENIbHbIE PACCYXKACHHUS B XO/I€ PEIICHUS CTEPEOMETPUUECKUX 3a1a4
U 3a/7a4 C MPaKTUYECKUM cojiepKaHueM, (GOpMHUpPOBAHUE MPEICTABICHUS O HEOOXOAMMOCTHU
JI0Ka3aTeabCTB MpU OOOCHOBAaHUMU MAaTEMaTHYECKUX YTBEPKAECHUHW W POJM aKCHOMAaTHKU B
MIPOBEJCHUH JIEAYKTUBHBIX PaCCyXACHUN;

pa3BUTHE U  COBEPIICHCTBOBAHUE WHTEIJICKTYaJIbHBIX M  TBOPYECKUX CIOCOOHOCTEH
oOyJaromuxcsi, MO3HABATEJIbHOW AaKTMBHOCTH, HCCIENOBATEIbCKUX YMEHHUH, KPUTHYHOCTHU
MBIIILJICHHS], UHTEpeca K U3y4eHUIO T€OMETPUH;

(dbopMupoBanue QPyHKIIMOHATBLHOM TPAMOTHOCTH, PEJIEBAHTHOM T'€OMETPUU: YMEHHUS PACIIO3HABATD
MIPOSIBIICHUS] TEOMETPUUYECKUX MOHITHI, 00bEKTOB U 3aKOHOMEPHOCTEH B peabHbIX KU3HEHHBIX
CUTyallMsIX M MpH HU3YyYEeHUH JPYruX Y4YEOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEN, MOAECTUPOBAHUS PEeabHBIX CUTYAINil, HCCIeOBAHMS I10CTPOCHHBIX MOJIEIEH,
WHTEPIPETAIUH TOJTYUYEHHBIX Pe3ylIbTaToB.

OCHOBHBIMH COACPIKATCIIbHBIMU JIMHUAMU y‘l€6HOl"O Kypca ((FGOMeTpI/ISI» B 10-11 kmaccax
SABJIAKOTCA: «HpHMLIe " INUIOCKOCTHU B IMPOCTPAHCTBEY, «MHor OI'PAaHHUKN, «Tena BpalliCHUs»,
«BeKTOpLI H KOOPAHUHATLI B IIPOCTPAHCTBEC), ((I[BI/I)KGHI/IH B IIPOCTPAHCTBE».

CoopmynupoBannoe B PI'OC COO T1peboBaHME «yMEThb OINEPUPOBATH TOHITUAMU,
pENeBaHTHBIX T€OMETPUHU Ha yIIyOoinEHHOM ypoBHe oOydyeHus B 10—11 kmaccax, OTHOCHTCS KO
BCEM COJIEpXKaTeNIbHbIM JIMHUAM Yy4eOHOro Kypca, a (OpMHpPOBAaHHE JIOTHYECKMX YMEHUH
pacripefensieTcst He TOJIBKO 10 CO/IepKaTelbHbIM JIMHUAM, HO U 10 TojiaM oOydeHus. CoepkaHue
o0pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ynbraraM ocBoeHHs PenepanbHON paboueit
IIPOrpaMMBbl, pacipeaeaEHHbBIM 10 ToJ1aM 00y4eHus!, CTPYKTYpHUPOBAHO TaKUM 00pa3oM, 4YTOObI KO
BCEM OCHOBHBIM, NPUHIMITHAIBHBIM BOIIPOCaM 00ydaronuecs: 0opamaiuch HeOJHOKPaTHO. ITO
MO3BOJIIET  OpPraHM30BaThb  OBJAJACHHE TEOMETPUYECKUMH  TIOHATUSMU M HaBBIKAMU
MIOCJIEIOBATENbHO M TOCTYNAaTeNbHO, C COOMIONCHUEM IPUHLUIA MPEEeMCTBEHHOCTH, a HOBBIE
3HaHUS BKJIIOYATh B OOIIYIO CUCTEMY T'€OMETPHUUECKUX MPEICTaBICHUH 00yqaronuxcsi, pacuupsis
u yriyonss e€, o6pa3ysi IpOYHbIE MHOKECTBEHHBIE CBSI3H.



[Tepexon K M3yYCHHIO T€OMETPUU HA YIIIYOJIEHHOM YPOBHE IMO3BOJISET: CO3/aTh YCIOBHSI IS
maddepenumanuu  00ydeHUs, TMOCTPOEHUS WMHIMBHIYAIbHBIX O0O0pa30BaTEIbHBIX IPOTPAMM,
obecrieunTh yIIyONEHHOE W3YYCHHE TEOMETPUH KaK COCTAaBJISIONICH y4eOHOTO mpeaMeTa
«Marematukay; MoAroTOBUTh 00YJarOIUXCs K MPOJIODKEHUIO M3Y4EHHUsI MAaTEMAaTHKU C YYETOM
BeIOOpa Oymymieid mpodeccun, oOecrieunBas PEEMCTBEHHOCTh MEXAY OOmMHM U
npodeccHoHATBHBIM 00pa30BaHUEM.

Ha usyuenue yueOHOTO Kypca «l'eomeTpus» Ha yriyOneHHOM ypoBHE oTBoAuTcs 204 vaca: B 10
kiacce — 102 gaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Heneno).

C yuerom Pabouero yue6HOrO0 mana u Kanennapuoro yue6Horo rpaduka na 2024-2025 y4aeOHbIi
roJ 00beM yueOHbIX yacoB 1o reomerpuu B 11 kmacce cocrasisier — 102 4.

NPEAMETHBIE PE3VYJIBTATbBI
K xonny 11 xiacca oOyvaroniuiics HayqYuTCs:

CBOOOTHO OTIEPUPOBATH MOHATUSMHU, CBI3aHHBIMH C IIMJIMHIPUIECKON, KOHHYECKON 1
chepryeckoit TOBEPXHOCTIMHU, OOBICHATH CIIOCOOBI TTOTYICHHS;

OTIEpUPOBATh MOHATUSIMH, CBSI3aHHBIMU C T€JIaMH BpaLIEHUS: IIMJIMHAPOM, KOHYCOM, chepoit U
1apoM; pacro3HaBaTh Teja BpalleHus (IIIINHAP, KOHYC, cdepa U map) U 0ObSICHITH CIIOCOOBI
IMOJIYYCHHUS TCJI BpalllCHUA,

KJIacCU(UIIMPOBATh B3aUMHOE pacrojokeHue chepbl U MI0CKOCTH;

BBIYUCIIATH BEJIMYUHBI 3JICMCHTOB MHOTOI'PaAaHHUKOB U TCJI BpalllCHNA, 00BEMEBI U Iiomamau
HOBerHOCTCI\/'I MHOI'OT'PAaHHHUKOB U TECJI BPpAIICHUSA, TCOMETPHUICCKUX TEJI C IPUMEHCHUEM

(opmyu;

cBOOOJIHO OMEPUPOBATH MOHATUSAMU, CBI3aHHBIMH C KOMOMHAIIMSIMU T BPAIlCHUS U
MHOTOTPaHHUKOB: MHOTOT'PaHHUK, BIIMCAHHBIN B chepy U ONMUCaHHBIN 0KoJI0 chepsl, cdepa,
BIIMCAHHAsA B MHOTOTPAHHUK WJIU TEJIO BPAIllCHHUS;

BBIYHCIISTH COOTHOIICHHSI MEXKIY TUIOIIAIIMU MTOBEPXHOCTEN U 00bEMaMu IOJOOHBIX TET;
n300paxarb n3ydyaeMble (PUryphl, BHIIOTHATH (BHIHOCHBIE) IJIOCKUE YEPTEKHU U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (PUTYDP: BUI CBEPXY, COOKY, CHH3Y, CTPOUTH CEUCHHUS TEJ BpallCHUS;
U3BIIEKaTh, MHTEPIPETUPOBATH U MPEOOPa30BbIBATh MH(POPMALIHIO O TPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX QPUrypax, MPeiCTAaBICHHYIO Ha YePTEeKax U PUCYHKAX;

CBO6OI[HO OIICPHUPOBATH ITOHATHEM BCKTOP B IIPOCTPAHCTBE;

BBIIIOJIHATD OIICpallkui HaZl BEKTOPaMU; 3a/1aBaThb INIOCKOCTh YPABHCHUEM B HeKapTOBOﬁ CHUCTCMC
KOOpAWHAT,

peuiaTtb rCOMCTPUYICCKUC 3a/1a9 HAa BBIYHUCIICHUEC YITIOB MCKAY MMPAMBIMU U IIJIOCKOCTAMH,
BBIYHCIICHHUC paCCTOHHI/II\/’I OT TOYKH 10 IJIIOCKOCTH, B IICJIOM, Ha ITIPUMCHCHHUEC BEKTOPHO-
KOOpAWHATHOTO METOJa ITPHU PCIICHHHU, CBO60)1HO ONICPpUPOBATH IIOHATHUAMU, CBA3AHHBIMU C
ABHUIKCHUCM B IIPOCTPAHCTBEC, 3HATDH CBOMCTBa ,HBH)KCHHP’I;

BBITOJIHATH H300pakKeHUSI MHOTOTPAHHUKOM U TeJl BpaIlleHUs PH MapajuleIbHOM MepeHoce,
LEHTPAJIbHON CHMMETPHH, 3€pKaJIbHOW CUMMETPUH, IIPU TOBOPOTE BOKPYT MPSIMOH,
npeoOpa3oBaHus MoA00uS;



CTPOUTH CCUCHUSA MHOI'OI'PAaHHUKOB U TCJI BpAalICHUA: CCUCHU A TUIIMHIPA (HapaHJICHBHO u
NEPIEHAUKYIIIPHO OCH), CEYEHUs KOHYcCa (I1apauleIbHOE OCHOBAHUIO U IIPOXOAIIEE Uepes3
BEpIIMHY), CEYECHHUS 11apa;

KCII0JIb30BaTh METOIbI TOCTPOCHUS CEUCHU: METO/I CIIEI0B, METO/I BHYTPEHHETO
IIPOEKTUPOBAHUSI, METOJ] IEPEHOCA CEKYILEN MII0CKOCTH;

JTIOKa3bIBaTh TEOMETPUUCCKUE YTBEPKICHUS; IPUMEHSITh TEOMETPUUECKUE (DAKTHI sl peIICHUS
CTEPEOMETPUYECKHX 3a]1a4, IIPEAIIOIATrA0IINX HECKOJIBKO IIaroB PELICHMS, €CIIA YCIOBUS
MPUMCHCHHSI 32/IaHbI B SIBHOW U HESIBHOU (hopMme;

pelaTh 3a1a4M Ha JO0Ka3aTCJIbCTBO MATEMATUICCKUX OTHOIICHUM U HaXO0XJICHUC
TrCOMCTPHUICCKUX BCINYHH,

IIPUMEHATH IPOTPAMMHBIE CPEJICTBA U ANIEKTPOHHO-KOMMYHUKAIMOHHBIE CUCTEMBI IIPH PEILIEHUH
CTEPEOMETPUYECKHX 33]1a4;

IIPUMEHSATH ITOJTy4€HHBIE 3HAHUS HA IIPAKTUKE: CPAaBHUBATh, AaHAJIM3UPOBATh U OLICHUBATH
peanpHbIe CUTYyalluu, IPUMEHATh U3YYEHHBIC ITIOHATHUS, TEOPEMBI, CBOMCTBA B IIPOIIECCE MOUCKA
pelIeHns MaTeMaTu4ecku c(hopMyITMpPOBaHHON MPoOIeMbl, MOAECTUPOBATh pealbHbIE CUTYallUN
Ha A3BIKE T€OMETPHH, UCCIIEN0BATH TOCTPOEHHBIE MOJIEIN C UCIIOJIb30BAHUEM T'€OMETPHUECKUX
MOHATHI U TeopeM, amnmapara anredpsbl, pelaTh NpakTHUYeCKUe 3a/1a41, CBA3aHHbIE C
HAax0XJIEHHNEM T€OMETPUUECKUX BEJIIMYNH;

MMETh MpeACTaBIeHUsI 00 OCHOBHBIX ATalax pa3BUTHsI T€OMETPHUH KaK COCTaBHOI 4acTu
dbyHaamMeHTa pa3BUTHS TEXHOJIOTUH.

COJEP)KAHHUE TEM YYHEBHOTI'O KYPCA
11 KJIACC

Tesia BpameHust

[ToHsITHS: IMITUHAPHYECKAsT TOBEPXHOCTh, KOHUYECKasi TOBEPXHOCTh, ChepruiecKas
MOBEPXHOCTh, 00pa3yroIue moBepxHocTei. Tena BpameHus: NWIMHIP, KOHYC, YCeUEHHBIN
KOHYcC, cdepa, map. BzaumHoe pacrnosoxenue cepbl v IUIOCKOCTH, KacaTeIbHask II0CKOCTh K
chepe. M3o0paxkeHue Ten BpalleHus Ha TNIOCKOCTH. Pa3BépTka mumHapa u konyca. CUMMETpHsI
cheps! 1 mapa.

O6wéM. OcHoBHEBIE cBOICTBA 00bEMOB Tell. Teopema 06 00bEME IPSIMOYTOJIBHOTO
napajuienenumnena u cieactsus u3 He€. O0bEM MpsIMO U HAKIIOHHOW MTPHU3MBL, IIUIIUH/PA,
nupamMuabl 1 konyca. O0bEM 1apa v MapoBOTO CErMEeHTa.

KomMOuHaium ten BpalieHust 1 MHOTOTpaHHUKOB. [Ipu3ma, BiucaHHas B UJIMH/IP, OTIMCAHHAS
oxoJio unuHApa. [lepeceuenue cdepsl 1 mapa c miockocteto. Kacanue mapa u cdepsl
II0CKOCThIO. [IoHsATHE MHOTOTpaHHUKA, OIIMCAHHOTO OKOJIO C(hepbl, chepbl, BIMCAHHON B
MHOTOI'PAaHHMK WJIH TEJIO BPAILlEHUSI.

[Tnomaas MOBEPXHOCTH LMIMHApPA, KOHYCa, TUomaab cepsl U e€ yacteil. [lonoOue B
npocrpancTBe. OTHOIIEHHE 00BEMOB, IIIOIA/IEH TOBEPXHOCTEH MOJOOHBIX (UTYP.
IIpeobpazoBanue mo100us1, roMoTeTHs. Perienre 3a1a4 Ha II0CKOCTU C UCHOJIb30 BAHUEM
CTEPEOMETPUYECKHUX METOIOB.

HOCTpOCHI/IC CEUCHUIM MHOT'OI'PAHHHUKOB U TCJI BpalICHHUA: CCUCHUA UIIUHAPA (HapaJ'IJ'ICJIBHO u
NEPpINCHAUKYIIAPHO OCI/I), CCUCHUS KOHYCa (HapaJ'IJ'IeHLHOC OCHOBAHHWIO U IPOXOAAIICC UCPE3



BEpILIMHY), CEYECHUs 11apa, METO/IbI IOCTPOEHUS CEUEHUI: METO/ CIIEI0B, METO/I BHYTPEHHETO
IIPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEH IIIOCKOCTH.

BeKTOPLI U KOOPANHATHI B IPOCTPAHCTBE

Bekrops! B ipocTpancTBe. Onepanuu Hajl BEKTOpaMu. BekTopHOE yMHOXKEHHE BEKTOPOB.
CaolicTBa BEKTOPHOrO yMHOeHUS. [IpsmoyrosibHas cuctema KOOpAUHAT B IPOCTPAHCTBE.
Koopnunarts! Bektopa. Pa3noxenue Bexkropa no 6asucy. KoopauHatHo - BEKTOpHBII METOJI IpU

PEIICHUU I'COMETPUUCCKUX 3aad.

/{BH:KeHMSI B IPOCTPAHCTBE

JIBuxkenust npocrpancTBa. OtoOpaxenus. J[BuxkeHus u paBeHCTBO uryp. O6mue cBoicTBa
JBYKEHUN. BUIbI IBMOKEHMI: TapAJIJIENIBHBIN IIEPEHOC, LIEHTPAJIbHA CUMMETPHS, 3€pKaJIbHAs
CUMMETpHSI, TOBOPOT BOKpPYT Ipsimoid. IIpeoOpazoBanus nogo6us. [lpsmas u cepa Ditnepa.

TEMATHYECKOE IINTAHUPOBAHHUE

C ONIPEJIEJIEHUEM OCHOBHBIX BUJIOB YUEBHOM JEATEJIBHOCTH

Ha TIUIOCKOCTH W B
MPOCTPAHCTBE,
CKaJISIPHOE
MPOMU3BEICHUE
BEKTOPOB,
BBIYHCIICHHE yria
MEXKJy BEKTOpaMHu B
MPOCTPAHCTBE.
VYpaBHeHue NpSMOH,
NpOXOJdIlIel  uepes
IIBE TOYKH.
YpaBHeHuE
MJIOCKOCTH, HOPMaJlb,
YpaBHEHUE IIOCKOCTU
B OTpE3Kax.
BekropHoe
IIPOU3BEJICHUE.
JInnelHbIe
HEpaBEHCTBA,
JIMHENHOE
IpOorpaMMHUpOBaHUE.
AHanmuTndeckue
METOJbl pacyéra yria
MEXIy TpsMBIMU U
IJIOCKOCTSIMH B
MHOTOIpaHHUKAX.
dopmyna pacCTOSHU

OBYYUYAIOIIUXCSA
Ha3zBanmue pa3nena | Koa-so | Cogepxanue OcHoBHBbIE BU/IbI
(Tembl) Kypca paszaesa (TeMbl) ACATEJIbHOCTH Y4ALMXCH
4yacoB
AHajuTHYeCKAasI 15 [ToBTOpEHME: AKTyaam3upoBaTb (akTel U
reoMeTpus KOOPJMHATBl BEKTOpa | METOJbI IUTAHUMETPHH,

PEICEBAHTHBIC TEME, IMPOBOAUTH
aHaJIOTHH.

CBoOaUTDH ICUCTBHS C BEKTOpaMU
K aHAJOTMYHBIM JEHCTBUSAM C HX
KOOPJMHATAMH. BcnoMHHTDH
ompeeseHre CKaJIIPHOTO
YMHOXEHUSI W €ro CBOWCTBA.
BpruuciaaTh c MMOMOIIILIO
CKQJIIPHOTO YMHOJKCHHS JUTUHBI
BEKTOPOB, YTJIbl MEXIy HHUMH,
yCTaHaBIUBATh

NEPIEeHIUKYISIPHOCTh BEKTOPOB.

BbiBoauTHL ypaBHEHUE
IUIOCKOCTH U bopmyny
paccTosiHUA ~ OT  TOYKH  JI0
wiockoctd. Pemars  3amauny,
couerass  KOODAWHATHBIA U
BEKTOPHBIN METOIBI.
IIpoBoanTs JIOTUYECKH
KOPPEKTHBIE JI0Ka3aTelbHbIe
pacCy)XJ€HHs TpU  pELICHUU
F€OMETPUYECKUX  3a7ad  Ha
IPUMEHEHNE BEKTOPHO-
KOOPJAWUHATHOTO METO/1a.
AHaJIM3MPOBATH U
MOAEJHPOBATH  HA  SI3BIKE




oT TOUYKH 10
IUIOCKOCTH B
KOOpJMHATaX.
Haxoxnenue
pacCTOSIHUKA OT TOYKH
70 TIOCKOCTH B KyOe

TCOMETpUHN PCAJIbHBIC CUTYyalluH,
CBA3aHHBIC BCKTOpaMHn u
koopauHaTamu.  McecaenoBaTh
MMOCTPOCHHBIC MOACIHU, B TOM
Yyucjlieé M C  UCIOJIb30BAaHUEM
anmnapara anreOpsl.

51 npaBwibHON | Mcmoab30BaTh KOMIIBIOTEPHBIC

nupamMue nporpaMMbl. 3HAKOMHMTBCH C

HCTOPHUEH pa3BUTHUS MAaTEMATUKU

IToBTOpEHHE, 15 Ceuenus Crpoutrb ceueHus. Pemarsp

00001IeHNe MHOTOT'PAaHHUKOB: CTEPEOMETPUUYECKHUE 3aJaud Ha
cucTeMaTHU3aluus CTaHJapTHHIC JI0Ka3aTelIbCTBO

3HAHMH MHOTOTPaHHUKH, MaTeMaTUYECKHX  OTHOIICHUH,

METOJ CJIENIOB, | HAXOXKJICHHE  T'€OMETPUUYECKUX

CTaHJapTHHIC BEJINYUH (o, YTJI0B,

IUIOCKOCTH, ILTOIIAJIEH, 00BEMOB).

niepecedeHust NpsiMbeix | Ucnmosib30BaTh TIpH  pEIICHUH

u IJIOCKOCTEH. | CTEPEOMETPUIECKUX 3a1a4

[TapamiensHbIe IUTAaHUMETpUYeckue (GakTel U

MPSIMBIE U TUIOCKOCTH: | MeTOibl. [IpOBOAMTEH JIOTHYECKH

rapajuieIbHbIE KOPPEKTHBIE JIOKa3aTeIbHBIC

CEYCHMUS, pacu€T | pacCyKJeHUSI TPU  PEIICHUU

OTHOILICHUH, YIJIBI | CTEPEOMETPUUYECKHUX 3azad.

MEXIY CpaBHMBATBH U AHAJIM3MPOBATH

CKpPEUIMBAIOIINMUCS | PEaJIbHbIE CUTYALIMHU U BBISBIIATH

IPSIMBIMHU. BO3MOKHOCTh eé

[lepnenauKynspHble | MOACNMPOBAHUS  HA  SI3BIKE

NPSIMBIE U IJIOCKOCTH: | TEOMETPHUH. MoaeanpoBarb

CTaHJApTHbIE  Mapbl
HEePIIeHIUKYISIPHBIX
MIJIOCKOCTEM u
OPSIMBIX, CHUMMETPUU
MHOTOTPaHHHUKOB,
TeopeMa O  TpEX
NEePIeHINKYIsApaXx,
BBIUMCIICHUS JUIMH B
MHOTOTpaHHHUKAX.
IToBTOpEHME:
II0IaIn
MHOTOYTOJIbHUKOB,
bopMmyIbl TUIS
TLIOIIAJIEH,
coo0paxeHus
nomobus. Ilnomamn
CEYEHUM
MHOTOI'PAaHHUKOB:
IO AN
IIOBEPXHOCTEH,
pa3pe3aHusi Ha 4acTH,
co0o0paxeHus
nooous

pEaIbHYIO CUTYAIlMI0 Ha SI3bIKE
FEOMETPUM U HCCIeN0BaTh
MOCTPOCHHBIE MOJENIM, B TOM
Yyuclie U C HUCHOJB30BAaHUEM
amnmapara anreOpsl.
Hcnonb3oBaTh KOMIBIOTEPHBIE
MPOrpaMMBbI MPU PEHICHUH 3a]1a4




O0LEM
MHOTOTIPaHHUKA
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O0béM Tena. O0OBEM
IPSIMOYTOJIBHOTO
napasuieNenue 1a.
3agaun 00 yIBOCHUU
Kyba, o KBajaparype
Ky0a; O TpHUCEKUUHU
yria.
Crepeomerpuueckue
3a7a4M, CBS3aHHBIC C
00BEMOM
PSIMOYTOJIBHOTO
napasuIeseuIe 1a.
[Ipuxknagneie 3amauw,
CBSI3aHHBIE c
BBIYMCIIEHHEM 00BEMa
PSIMOYTOJIBHOTO
napasuIesIeuIe/1a.
O6béM psIMOi
TIPU3MBI.
Crepeomerpuueckue
3a7a4M, CBS3aHHBIE C
BBIYHCIIEHHEM
00BEMOB
MIPU3MBL.
[Ipuknaansie 3amauw,
CBsI3aHHBIC C 00BEMOM

psAMOM

PAMO MPU3MBI.
Brrancienue
00BEMOB Tel c
ITOMOIIBIO
OMPENIEIIEHHOTO
uHterpana.  OO0BEM

HAKJIOHHOW TIPU3MBHI,
nupamuael. Dopmyna
00béMa  TIUpaMUJIBIL.
OtHolleHHe 00BEMOB
nupamMug ¢ O0IIMM
YTJIOM.
CrepeoMeTpuiecKre
3aJa4d, CBS3aHHBIE C
00BEMaMH HAKJIOHHOM
OPU3MBL, TUPAMUJIBL.
[Ipuknanueie 3amauu
mo TteMe «OOBLEMBI
TE€», CBA3AHHBIE C
00BEMOM HAKJIOHHOI
OPU3MBL, TUPAMUJIBL.
IIpumeHenue
00BEMOB.
Brraucnenue

CBo0Oo1HO onepupoBaTh
MOHATHSAMU: 00BEM Tejaa, 00bEM
IPSIMOYTOJIBHOTO
napasuleenunesa.
DopMyJIHPOBATH
CBONCTBA
Joka3piBaTh  TEOopeMy 00
00BEME IPSIMOYTOJIBHOTO
napajuiesenunesia, cleacTBUs U3
Heé. Pa3pe3aTh MHOIOTPaHHUKY,
MepeKIaipiBaTh 4yactu. Pemars
CTEepEOMETPUUYECKUE 3a/1aui,
CBA3aHHBIE C  BBIYMCICHUEM
00bEMa IPSIMOYTOJILHOTO
napasuiesenunena, MIPU3MBI.
CpaBHUBATH U AaHAJIN3HPOBATH
YTBEPKACHUS c LENbI0
BBISIBJICHUS JIOTUYECKH
KOPPEKTHBIX U HEKOPPEKTHBIX
paccyXJIeHuil. AHAJU3MPOBATH
U MOJeJHPOBATHL Ha SI3bIKE
F€OMETPHUH peajbHble CUTYyalUH,

OCHOBHBIC
00BEMOB.

CBSI3aHHbBIE c 00BEMOM
MPSIMOYT'OJIBHOTO

napajuiejenumnesa, MIPU3MBI,
MUPAMUIBI. HccaenoBath

MOCTPOCHHBIE MOJENIH, B TOM
Yyhcllie M C HUCHOJb30BaHUEM
anmnapara airedopbl. BbIBoaMTH

OCHOBHYIO UHTETPAIbHYIO
dopmyity  [UIS  BBIYUCIICHUS
00béMOB  Ten.  Jloka3pIBATh
TeopeMy 00 00bEME HAKIOHHOM
TIPU3MBI Ha npumepe
TPEYroJIbHOW TPU3MBI U JUIS
IPOM3BOJILHOU TIPU3MBI.
Jloka3piBaTh  TeopeMy: 00
00BEMe UPAMHUIBI,

dbopMynupoBaTh CIEACTBUA U3
HEe: 00BEM YCEUEHHOH
nupamuibl. BeiBoauTes popmyny
JUIs  BBIYUCIEHHS  00BEMOB
YCEYEHHOM MUPAMUIBI.




paccTosHUsI hi (o)
IIOCKOCTH.

Tena ppamenust

24

[unuHapuyeckas
IIOBEPXHOCTb,
obOpazyromue
HWJIAHAPUYECKON
IIOBEPXHOCTHU.
Humuaap.  Ipsamon
KPYrOBOHM  LWJIMHJP.
[Tnomane
MOBEPXHOCTHU
HWIMH]IpA.
Konnueckas
MOBEPXHOCTb,
obOpazyromue
KOHMYECKOU
noBepxHocTH. Konyc.

Ceuenue KOHYcCa
IJIOCKOCTBIO,
rapajuieIbHON
TJTIOCKOCTH
OCHOBAHWUSI.
Yceu€HHBIT ~ KOHYC.
N3o0paxxeHune
KOHYCOB M YCEYEHHBIX
KOHycoB.  [lnomanp
O0KOBOM
MIOBEPXHOCTH u

MOJIHOM TOBEPXHOCTHU
KOHYCa.

CrepeomeTpuyeckue
3a/1a4uu Ha
JI0Ka3aTeNIbCTBO u
BBIUHCIICHUE,
MOCTPOCHUEM

CeUeHHM  IMIUHJpA,
KoHyca. IIpuknagHble
3aJauy, CBSI3aHHbBIE C
mmHApoM. Coepa u
map. Ilepeceuenue
cheppl W 1mapa ¢
IUIOCKOCTBIO.
Kacanne mapa wun
cdepbl  TIOCKOCTHIO.
Bun u uzobpaxenue
miapa. YpaBHeHHE
cdepsl. [Tnomanp
cheppl U €€ dYacTeu.
Cummertpus chepsl u
niapa.
CrepeoMerpuueckue

CBo0O01HO oNepupoBaTh
HNOHATUSAMH:  IWJIMHAPHUYECKAs
MIOBEPXHOCTH, IFTHHJIP.

HM3yuyars cnocoObl NOJy4eHUS
HHJIHHI[pI/I‘{CCKOﬁ ITOBEPXHOCTH,

LHWIMH]IpA. N3o0paxarTh
HWIMHIP W €ro  Ce4YeHHUs
IJIOCKOCTBIO. CB0601HO
OnepupoBaTh HOHSTUAMMU:
KOHUYeCcKast MOBEPXHOCT,
KOHYC, YCEUEHHBI  KOHYC.
HM3yuyarb cnocoObl MNOJTy4eHUS
KOHMYECKOU MIOBEPXHOCTH,
KoHyca. M300pakaTh KOHYC U €ro
cedeHus IJIOCKOCTHIO,

MpOXOAIIe 4Yepe3 OoCh, U
MIJIOCKOCTBIO,

NEPNEHANKYIIPHOH K  OCH.
BeiBoguth  Qopmynsl A
BBIYUCIICHUSI OOKOBOM W TMOJTHOM
MMOBEPXHOCTEW TeJN BpalleHUs.
Pemartn CTEpEOMETPUUECKHUE
3aJaud, CBSI3aHHBIE C TeJaMH
BpallleHu, HaXO0XJIeHUEM
omaad OOKOBOM MW IIOJTHOM
MOBEPXHOCTH, MIOCTPOCHUEM
ceueHuil. HMcmoub3oBath Mpu
pelieHnn 3a1a4
IUIaHUMETpUYeckue (GakTel U
METO/IbI. CpaBHUBATH U
aHAJIM3MPOBATH YTBEPXKJICHUS C
LENbI0 BBISIBICHUS JIOTHYECKU
KOPPEKTHBIX U HEKOPPEKTHBIX
paccyXJIeHUl. AHAJIU3UPOBATH
U MOJEJHPOBATH HA SI3bIKE
FEOMETPHUH peajbHble CUTYaIUH,
CBA3aHHBIE C  KOHYCOM |
UIHH]IPOM. HccnenoBarb
MIOCTPOCHHBIE MOJENIU, B TOM
YUCJI€ U C HCIOJb30BAaHUEM

arrmapara anreOpbl
AKTyanusupoBatb (PakTel U
METOIBI TUTAHUMETPHH,
pEJICBaHTHBIC TEME, TPOBOJHTH
aHaJIOTHH. CB000OIHO
onepupoBaTh MIOHATHSMH:

chepa M map, LEHTP, paauyc,
auaMerp  cdepel M IIapa.
HccnenoBarb B3alMHOE




3a7a4u Ha
JI0Ka3aTeIbCTBO u
BBIUYHCJICHUE,

CBsI3aHHBIE O cepoit
u 1apoM,
HOCTPOCHHEM ux

CEUYEHUM TIOCKOCTHIO.
[Ipuknanneie 3amaum,
CBsI3aHHBIE CO Cepoit

51 1apoM.
[ToBTOpEHMeE:
OKPY>KHOCTb Ha
IJIOCKOCTH,
BBIYHCIIEHUS B
OKPYXHOCTH,
CTaHJapTHHIC
nogoous. Pasznuunbie
KOMOMWHAIINU Tell
BpaIieHus "
MHOTOTPaHHUKOB.
3amaum o TeMe «Tema
u TMOBEPXHOCTH
BpaIEHU S

pacnoJoKeHue cepsl u

IocKkocTH.  DopMyJIHpPOBATH
OIpENEIICHUE KacaTeJIbHOU
TIOCKOCTH K cepe.
Jloka3bIBAThH TEOPEMBI 0
CBOMCTBE u [IPU3HAKE
KacaTelIbHOU TJIOCKOCTH.
BoiBoguTh bopmyny s

BBIUMCIICHUS 1Uiomanu  chepsl
yepe3 pamuyc chepsl. Pemarsb
CTEpEOMETPUUYECKUE 3a/1auu,
CBsA3aHHbBIE CO cEepoil U 1IapoMm,
HaX0/I€HUEM IIJIOLaau cheprl U
eé yacTel, MIOCTPOEHUEM
ceueHuid cdepsl U 1mIapa.
AHaJIM3MpPOBATH |
MO/1eJINPOBATH Ha  SI3bIKE
F€OMETPHUH peajbHble CUTYyalUH,
CBSI3aHHBIE C IApoM H ChEpoi.
Pemars mnpocTteie 3amauu, B

KOTOPBIX burypupyror
KOMOMHAIlMM TeJl BpalleHus |
MHOTOTPaHHHUKOB.

HUcnonb3oBarh 1pu  peHICHUU
3a/a4, CBS3aHHBIX CO cdepor u

apom, TJIAaHUMETPUIECKIE
daktel w Meroapl. Pemarsb
CTEPEOMETPUUECKHE 3aJa4H,

CBA3aHHLIC C TCJIaMH BpaAlllCHUA,
IMOCTPOCHUEM CeueHHI TCI
BpallicHusA, C KOM6I/IHaHI/IHMI/I TCI
Bpalll€HUusA M MHOI'OI'PAaHHHKOB.

IIpoBoanTs JIOTUYECKH
KOPPEKTHbIE J0Ka3aTeNbHbIE
paccyXJeHus TpU  pelieHUuu
FEOMETPUYECKUX 3amad,
CBS3aHHBIX c
NEePIEeHIUKYISIPHOCTHIO

IIJIOCKOCTE. AHAJIM3UPOBATH U
MO/1eJIUPOBATh HA  SI3bIKE
TEOMETPHUH peajbHble CUTYaIUH,
CBSI3aHHBIE C MHOTOTPaHHUKAMH.
HccaenoBatrb MOCTPOEHHBIE
MOJEIH, B TOM 4YHUCIE U C

HCII0JIb30BAHUEM anrmapara
anreopsl.

IInomann O6BéM uunuaapa. | CBoOoHO oNepupoBaTh

MOBEPXHOCTH u Teopema 00 00BEME | HOHATUAMMU: 00BEM Telna,

00BEMBI KPYIJIBIX TeJl OpsIMOrO  IWJIMHApPA. | IUIOIIA/b MIOBEPXHOCTH.

[Tnomamu G6okoBoi u | @OPMYJIHPOBATH OCHOBHEBIE

IIOJIHOM TIOBEPXHOCTH | CBOMCTBA 00BEMOB.




LUIMHAPA.
Brruncnenue
00BEMOB TN c
MOMOIIIBIO
OIPEAEHEHHOTO
uHterpana.  OO0BEM
KOHYCa. [lnomanu

OOKOBOM H MOJIHOH
MOBEPXHOCTH KOHYCA.
CrepeoMerpuueckue
3a7a4M, CBSI3aHHEIC C
BBIYHCIIEHHEM
00BEMOB  IWIIMHJIPA,
KoHyca. I[IpukiagHsie
3a7a4d = [0 TeEME
«O0OBEMEI U IO
IIOBEPXHOCTEH  TelL
O6béM  mapa U
IapoOBOTO  CEKTOpa.
Teopema 006 00BEME
mapa. IInontans
ctepsl.
Crepeomerpuueckue
3aJa4y, CBSI3aHHBIE C
BBIYMCIIECHUEM
00BEMOB mapa,
[IapOBOTO  CETMEHTA,
IapoOBOTO  CEKTopa.
[Ipuknaansie 3amadyu
nmo TteMe «OO0BEMBI
TEe», CBA3aHHBIE C
o0béMOM TmHapa W
mwiomaaso  chepsl.
COOTHOIICHUS] MEXKTY
IJIOIIAISIMHU
MOBEPXHOCTEH u
o0BbéMaMHd [OIO0OHBIX
tein. [TogoOHBIE TENA B
MIPOCTPAHCTBE.
HU3menenne o00bnéMa
npu 5 (031001005058
CrepeomMerpuueckne
3a7a4M, CBSI3aHHBIC C
BBIYHCIICHHEM
00BEMOB Tell u
momageun
ITIOBEPXHOCTEU

Jloka3pIBaTh  TEOPEMBL: 00
00béMe TWIMHIpa, 00 00BEMeE
KoHyca. BbIBOAUTH (HOPMYIIBI
JUTSL BBIYHCIICHUS 00BéMa
YCEUYEHHOTO KOHYca.
HccaenoBarb IIOCTPOEHHBIE
MOJETH, B TOM HYHCIC U C
HCII0JIb30BaHUEM arrapara
anreOpsl. 3HaTh BO3MOKHOCTH
pelieHus 3a7a4 Ha TMOCTPOCHUE
LUPKYJIEM W  JMHEHKOW, O
KJIACCHUECKUX  HEepa3pelImMbIX
3amavax. CB000IHO
OnepUpoBaTh TIOHSITHSIMH
IapOBOM  CETMEHT, IIapOBOU
CcJI0M, apoBOM CEKTOp,
OCHOBAaHHE M BBICOTA CETMEHTA,
OCHOBaHWE W BBICOTA IIAPOBOTO
cios. BeiBoguth GopmyIter Juts
HaxXO0XJIeHUs 00HEMOB IIAPOBOTO
CerMEHTa, IIapOBOTO CEKTOpa,
momanu cheprl. loka3biBaTh
TeopeMy 00 o00béme mapa.
Pemartn CTEpEOMETPUUECKHUE
3aJa4d, CBs3aHHBIE C 00BEMOM
miapa,  IIapoBOTO  CETMEHTa,
[IApOBOTO CEKTOpa, IUIOMIA/IbIO
cthepsl. CpaBHUBATH /|
aHAJIM3MPOBATH YTBEPXKJIECHUS C
LENbI0 BBISIBICHUS JIOTHYECKH
KOPPEKTHBIX U HEKOPPEKTHBIX
paccyXJeHuil. AHAJU3UMPOBATH
U MOJEIMpOBaTh Ha  S3bIKE
FEOMETPHUH peajbHble CUTYaIUH,
CBsA3aHHBIE C OO0BEMOM IIapa,
[IAPOBOTO CETMEHTa, IIapOBOTO
CerMEHTa, IUIOMIAIbl0 CQepsl.
CBo0O01HO ONnepupoBaTh
MOHATHEM: TOJNOOHBIE Tela B
MIPOCTPAHCTBE. Boruncasts
00BEMBI  TET C  TMOMOIIBIO
OTIpeIeIEHHOTO UHTEeTrpana.
Pematnb CTEepeOMETPUYECKHE
3a/1a4u, CBSI3aHHBIE c
COOTHOIIIEHUSIMU MEXTY
IUIOMIAIIMU  TIOBEPXHOCTEH U
o0béMaMu  TOJNOOHBIX  Te.
IIpoBoauTs JIOTUYECKH
KOPPEKTHBIE JOKa3aTeTbHbIE
pacCyXJeHUs TpU  pelIeHUr
TEOMETPUIECKHUX 3amad,
CBS3aHHBIX C  BBIYHCICHUEM




O0BEMOB TE€I C  IOMOIIBIO

OIIPENEIEHHOTO UHTErpaia,
HaxX0XJACHHUCM COOTHOIIICHUA
MEXIy IJIoIaasIMu

MOBEpXHOCTEH ©  o0BEMamMu
M0I0OHBIX TEJI. AHAJTU3UPOBATH
U MOJeJHPOBATH Ha SI3BIKC
TCOMETPHUH peabHbIC CUTYaIUH,
CBSI3aHHBIE C O00bEMamMU U
MOBEPXHOCTSIMH TeI, Ha
JI0Ka3aTelIbCTBO u Ha
HAXOXJICHHE  TEOMETPUUYCCKUX
BEJTMYMH

JABukenust

JBmxeHus
MPOCTPAHCTBA.
OTobOpaxkeHusl.
JBmxeHus 3|
PaBEHCTBO ¢buryp.
O061mmue CBOliCTBa
NBIDKEHUH. Buner
JIBIDKCHUH
MapajyIeIbHbINA
HepeHoc,
HEHTpajIbHas
CUMMETpHS,
3epKajbHas
CUMMETpHUS, TOBOPOT
BOKPYT' MPSAMOIA.
[IpeobpazoBanms
nono6us. Ilpsmas u
cthepa Ditnepa.
['eomerpuueckue
3a/1a4uu Ha
IpUMEHEHUE
JBUKCHUS

IpumeHsATH MpaBuIa
BBITIOJTHEHU S e cTBUi
CIIOKCHUS 174 BBIYUTAHHUS

BEKTOPOB, YMHOXEHHUS BEKTOpa
Ha YHUCJIO TIPH pEIIeHUHW 3ajad.
HaxoauTh KOOpAUHATH BEKTOPA
B JaHHOM 0a3uce U CTPOUTh
BEKTOp TI0 €ro KOOpPJIWHATaM.
BcenomMuunrhb OIpe/ICIICHNE
CKAJIIPHOTO YMHOXXEHHUS U €ro
CBOMCTBA. BoeruucasTs c
MTOMOILIBIO CKJIIPHOTO
YMHOXEHUSI JJIMHBI BEKTOPOB,
YTJIbI MEXIY HUMH,
yCTaHaBJIUBAThH

NEPIEHANKYJIIPHOCT BEKTOPOB.
AHAJIM3UPOBATH "
MOJeJIHPOBATh Ha  A3bIKE
T€OMETPHUM PEATIbHBIE CUTYALIHH,
CBA3aHHBIE C  (PUIUYECKUMU
BEKTOPHBIMU BEJINYMHAMU.
HUcnosb30BaTh 1OpH  pElICHUU
3a/1a4, CBA3aHHBIX C BEKTOPaMH B

MIPOCTPAHCTBE,
IJIaHUMETPUYECKUE (akThl H
METOIBI. CB0060OIHO
onepupoBaTh MOHATHIMH:

0TOOpa’keHUEe NPOCTPAHCTBA Ha
ce0s, JBM)KEHUE MPOCTPAHCTBA,;

LIEHTpaJIbHas, oceBas u
3epKaJIbHast CUMMETpHH,
napajuieIbHbII IIEPEHOC;

paBeHCTBO M Tojno0ue uryp.
Jloka3pIBaTh yTBEPXKICHUS O
TOM, YTO LIEHTpalbHAasi, OceBasi U
3epKalbHas CHMMETPHH,
napajuieIbHbII IIEPEHOC
SIBISIFOTCSI JIBIDKECHHSIMMU.




BeimoinaTs,  mpeoOpazoBaHUs
noJ100us1. OnepupoBarb
NOHATHSIMH: TIpsiMass U cepa
Ditnepa. Pematsn
reOMETpUYECKHe  3aJauld ¢
HCTIOJIb30BAHUEM JIBU>KEHUU.
Hcnosb30BaTh 1pHU  peIICHUU
3a/1a4 JABUKEHUS TIPOCTPAHCTBA U
MX CBOMCTBa

IMoBTOpEHUE,
00001IEHNE
cucTeMaTH3alusA
3HAHMH
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O6o06maromee
MMOBTOPEHHUE TOHATUHI
U METOJOB  Kypca
reoOMEeTPUH 10-11
KJIACCOB,
cUCTeMaTHU3aIus
3HaHUMU. Hcropus
pa3BUTHS
CTEpEOMETpUN  Kak
HAayKu M €€ poib B
pa3BUTHUH
COBPEMEHHBIX
WHXEHEPHBIX "
KOMIIBIOTEPHBIX
TEXHOJIOT U1

Pematsb CTEpPEOMETPUYECKHE
3a7a4yd = Ha  J0Ka3aTelIbCTBO
MaTEeMaTHYeCKUX  OTHOILIEHUH,
HaX0XJEHUE TE€OMETPUUYECKUX
BEJINYUH (nmuH, YIJIOB,
TIJTOMIAIEH, 00BEMOB).
Hcnoub30BaTh 1pH  pEIICHUH
CTEPEOMETPUUYECKUX 3a1ad
IUTAaHUMETpUYeckue (GakTel U
Metoibl. IIpoBoaMTH NOTHYECKH
KOPPEKTHbIE J0Ka3aTelbHbIe
paccyXJeHus Tpu  pelIeHuun
CTEePEOMETPUUYECKUX u
MIJIAHUMETPUUIECKUX 3a/1a4.
CpaBHMBATBH U AHAJIM3HPOBATH
peanbHbIE CUTYAllMU U BBISBIIATH
BO3MOYKHOCTb eé
MOJEIMPOBAaHNS  HA  SI3BIKE
T€OMETPHUH. MopneaupoBaTh
pEANbHYIO CUTYAllMI0 Ha S3bIKE
FEOMETpUM U HMCCJIEA0BATH
IIOCTPOCHHBIE MOJEIN, B TOM
YUCI€ U C HCIOJIb30BAHUEM
amnmapara anreOpsl.
Hcnoab30BaTh KOMIIBIOTEPHBIE
IIpOrpaMMBbl [IpY PELLICHUN 33/1a4.
Honyyars mnpencraBieHHE O
reoMeTpUHN KaK 0
pa3BUBAIOILEHCS HaykKe,
uccieayomen OKPYKaIOIIHI
MHUp, CBSI3aHHOW C pealbHbIMU
0o0BeKTaMH, MIOMOTArOILEN
pPElINTh pealbHbIE KU3HEHHBIE
CUTYyallMu O POJIM CTEPEOMETPUH
B Pa3BUTUHU  COBPEMEHHBIX
MHKEHEPHBIX M KOMIBIOTEPHBIX
TEXHOJIOTUI

OBIIEE
KOJIUYECTBO
YACOB
MMPOTPAMME

11 (0)

102




Ne Tema Koimuyecrso | Kosmu.
4acoB K.p.

1. AHanuTn4eckas reoMeTpus 15 1

2. [ToBTOpenue, 0000IICHNE 1 CUCTEMATH3AIMS 3HAHHHA 15 1

3. O0BEM MHOTOTpaHHUKA 17 1

4. Tena Bpamenus 23 1

S. [Tnomaau moBepXHOCTU U 0OBEMBI KPYTJIBIX Tell 10 1

6. JIB>xeHMst 7 1

7. [ToBTOpEeHme, 0600IIeHNE U CUCTEMATU3AIMS 3HAHUT 17 1
BCEI'O 102 7

CIIOCOBbI OIEHKHA JOCTUXEHUSA YUAILIUMUCHA
ININIAHUPYEMBIX PE3YJIBTATOB

Jlnst  OoleHWBAHUSA TMPEAMETHBIX pEe3yJIbTaTOB MO YydueOHOMY mipeamery «MaTemMaTHKa»
ONPEEJICHO MATh YPOBHEHN NOCTUKEHUHN yJalUXCs, COOTBETCTBYIOIIUX OTMETKAM OT «5» A0 «1».

ba3oBblii ypoBeHb JAOCTH:KEHUHIT — YPOBEHB, KOTOPBIN JEMOHCTPUPYET OCBOCHHE yUEOHBIX
JNEHUCTBUM C OMOPHOM CHCTEMOM 3HAHMM B paMKax Auarna3zoHa (Kpyra) BBIIEICHHBIX 3ajad.
OBnanenue 06a30BbIM YpPOBHEM SIBIISIETCS JOCTATOYHBIM Ui MPOJOJKEHHS OOy4YeHUs Ha
clenyomell CTyneHH o0pa3oBaHUs, HO HE MO MPO(QUILHOMY HampaBlIeHUIO. JOCTHXKEHUIO
0a30BOr0 YpPOBHSI COOTBETCTBYET OIICHKA «YAOBIETBOPUTEIBHO» (MM OTMETKa «3», OTMETKa
«3a4YTCHOY).

IIpeBbllieHUe 6Ga30BOr0 YPOBHS CBUICTEILCTBYET 00 YCBOCHHUU OMOPHOM CUCTEMBbI 3HAHUI Ha
YPOBHE OCO3HAHHOTO MTPOU3BOJILHOTO OBJA/ICHUS YYCOHBIMU JEHCTBUSAMH, a TAKXKE O KPYro30pe,
mupoTe (WK N30HpaTeNbHOCTH ) HHTepecoB. LlenecooOpa3Ho BEIAETUTH CIASAYIOIINE ABa YPOBHS,
MPEBBILIAONTIE 0a30BBIiA:

* HOBBIIIEHHBIA YPOBE€HDb TOCTHIXCHUS IIJIAHUPYEMBIX PE3YIIBTATOB, OLCHKA «XOPOIIO» (OTMeTKa
«4»);

* BBICOKMHI1 YPOBEHDb JOCTHXKCHUSA INIAHUPYEMBIX PE3YJILTATOB, OIICHKA KOTIUYHO» (OTMCTKa«S»).

IloBBILIEHHBI W BBICOKMM YPOBHHM JOCTIJKEHHS OTJIMYAKOTCS IO IOJHOTE OCBOCHUS
IUTAHUPYEMBIX PE3yJIbTaTOB, YPOBHIO OBJIQJICHUS YU€OHBIMH ACHCTBUAMU U CHOPMHUPOBAHHOCTHIO
UHTEpECOB K JaHHOW mpeameTHoW oOnactu. WHaMBHIyadbHBIE TPaeKTOpUM OOydEeHUs
oOyJaromuxcs, JAEMOHCTPUPYIOIIMX TOBBIIICHHBIM W  BBICOKMH YPOBHHM JIOCTHXKCHMH,
1esnecoobpazHo (opMHpPOBaTh C YYETOM MHTEPECOB ATHX OOy4aromMXcs M UX IUIAHOB Ha
Oynymiee. [Ipy HaaMuuM YCTONYMBBIX MHTEPECOB K y4eOHOMY INpeiMeTy U OCHOBATEIbHOM
MOJITOTOBKH 110 HEMY TakHe 00yJaroliuecs MOT'YT ObITh BOBJICUYEHBI B IIPOEKTHYIO JEATEILHOCTD



0 MPEIMETY U COPHEHTHUPOBAHBI Ha MPOJIOHKCHUE O0YUCHHS B CTApIIMX KJIACCax M0 JTaHHOMY
npoduiio.

Jlisi onucaHusi MOATOTOBKH OOYYaroIIuXcsi, YPOBEHb JOCTHXKEHHH KOTOPBIX HMKE 0a30BOroO,
1e51eco00pa3Ho BBIJECTUTH TAKXKE J1BA YPOBHS:

* HU3KHNii YPOBeHb JOCTHKEHM I, OLIEHKA «IUI0X0» (0TMeTKa «1», «2»), He JoCTHXKEeHne 0a30BOro
yYpOBHSI (TIOHMKEHHBIN ¥ HU3KUH YPOBHH JIOCTHKEHUHN) (PUKCHPYETCSI B 3aBUCUMOCTH OT 00BhEMa
U YpOBHSI OCBOEHHOI'O UM HEOCBOEGHHOTO cojJiepkaHusi npeamera. Kak npaBuio, NOHMKEHHBIN
YPOBEHb JIOCTUKEHUI CBUAETEILCTBYET 00 OTCYTCTBUU CUCTEMATUUECKON 0a30BOM MOATOTOBKH,
0 TOM, YTO 00YyYaroIMMCsI HE OCBOCHO JJa’K€ M TOJIOBHUHBI IUIAHUPYEMBIX PE3YJIbTaTOB, KOTOPHIE
OocBauBaeT OOJILIIMHCTBO OOYyYarOIIMXCsA, O TOM, UYTO HMEIOTCS 3HAaYWTENbHbIE MpPoOeisl B
3HaHUSAX, JajpHelIee oOydeHue 3arpynHeHo. [Ipu 3ToM 0Oydaromuiicss MOKET BBITIOIHSTH
OTJIeIbHBIE 33JaHUS MTOBBILLIEHHOTO ypoBHs. J[aHHas rpymnmna oOydaromuxcs (B CpelHEM B XOJ€
o0ydeHust cocrapisomas okoio 10 %) TpeOyeT crenuanbHON MUArHOCTUKU 3aTPYAHCHHUI B
oOyueHuu, NpoOesIoB B cUCTEME 3HAaHUM U OKa3aHUs LieJIeHANpaBIeHHON MOMOIIH B IOCTHKEHUHU
6a3oBoro ypoBHs. Huzkuii ypoBeHb OCBOEHHUS IIAHUPYEMBIX PE3yJIbTAaTOB CBUIETEIHCTBYET O
HaJIMYUU TOJBKO OTIENBHBIX (parMEHTapHbIX 3HAHUI MO MpeaMeTy, NajibHeiliiee oO0ydeHue
MPaKTUYECKH HEBO3MOXKHO. OOyuaromumcsi, KOTOpbI€ JIEMOHCTPUPYIOT HU3KHH YpOBEHBb
JNOCTHXEHHUM, TpeOyeTcs crelualibHas MOMOIIb HE TOJbKO MO0 y4eOHOMY IpeaMeTy, HO M 0
(hopMHUpPOBAaHMIO MOTUBALMU K OOY4YEHUIO, Pa3BUTHIO HMHTEpeca K H3y4yaeMoM MNpeaMeTHOI
o0yacTy, TOHUMaHUIO 3HAYMMOCTH MPEMETa Ui )KU3HU U Ap. TOJIBKO HAIMYKE MOJI0KUTETbHON
MOTHBAI[MM MOKET CTaThb OCHOBOM JIMKBUAALMU MPoOeNoB B OOyYEHHH Ui JAHHOM TpYIIIBI
00yJaronuxcs.

@opMbl KOHTPOJISI: YCTHBIM OTBET, KOHTpOJIbHAs paloTa, camocTosiTeNbHas pabora,
MaTeMaTHYECKUI AUKTAHT, TECT (MPOBOJAUTCS B paMKax ypoka 5-10 MuHyT)

HopMbI o11eHOK MUCHMEHHBIX PadoT (KOHTPOJIbHAS paboTa, CAaMOCTOSITeIbHAsI padoTa, TEKyIas
MUCbMEHHAas1 paboTa) Mo MaTeMaTHKE

Copep:xanuie 1 00bEM MaTepuaa, BKIIOYaeMOro B KOHTPOJIbHbIE TUChbMEHHbBIE PA0OTHI, a TAKXKe
B 3aJaHusl JUIA TIOBCETHEBHBIX IMHCbMEHHBIX YIPAKHEHUH, OMpEAeNstoTcs TpPeOOBaHUSIMU,
yCTaHOBJICHHBIMU 00pa30BaTeNbHOM MPOrPaMMON.

ITo xapakrepy 3ajaHuil MHCbMEHHBIE PAOOTHI COCTOAT: @) TOJBKO U3 MPUMEPOB; 0) TOJIBKO W3
3a/1a4; B) U3 3a/1a4 U IPUMEPOB.

Ounenka mnucbMeHHOH PadoThI oOmpenensieTcs C Y4eTOM TMpexkJae BCero e¢ oo0Iero
MaTeMaTH4eCKOTO YPOBHS, OPUTHHATBHOCTH, TIOCIEI0OBATEILHOCTH, JIOTUYHOCTH €€ BBITIOJIHEHUS,
a TakKe ymclia omuOOK U HeJOUETOB U KauecTBa opopmiieHus paboTel. Omunbka, MOBTOPSIOIIAsICs
B OJHON paboTe HECKOJBbKO pa3, paccMaTpuBaeTcs Kak OJHA ommnoOka. 3a opdorpaduueckue
OIIMOKY, NOMYIICHHbIE YYEHHKAMH, OIICHKa He CHIkaercs; o0 opdorpadudecknx ommodOKkax
JOBOJUTCSL 10 CBEACHHUS MpEnoAaBaTeNsi PYycCKOro s3bika. OnHAaKo OMMOKU B HaMHMCaHUU
MaTeMaTHYEeCKUX TEPMHUHOB, YK€ BCTPEUABIIUXCS MIKOJIHHUKAM KIAcca, JOJDKHBI YUUTHIBATHCS
KaK HeJIOUETHI B paboTe.



[Ipu omeHke NHCBMEHHBIX PAabOT MO MaTeMAaTUKE pPA3JIM4aloT rpyOble OMMOKH, OMIHMOKU WU
HEI0YETBHI.

I'py0biMu  cumTaroTcsi OIMMOKHM, CBSI3aHHBIE C BONPOCAMH, BKIIOUCHHBIMU B «TpeboBaHus K
YPOBHIO MOATOTOBKM OKAHYHMBAIOUMIUMX HAYAJbHYIO IIKOJY» O6pa3OBaT€JH)HI)IX CTaHdapToOB, a
TAKKC IOKa3bIBAIOIIUC, YTO YYCHHUK HC YCBOMJI BOIIPOCHI M3YUCHHBIX HOBLIX TCM, OTHECEHHbBIE
CTaHJapTaMH OCHOBHOTO 0OmIero oOpa3oBaHWsl K YHCIYy OOS3aTENBHBIX JJIsI YCBOCHHUS BCEMHU
yueHuKamu. Tak, HanmpuMep, K TpyObIM OTHOCSATCS OITMOKH B BEIYMCIICHHSIX, CBUICTEIILCTBYIOIIUE
O HE3HAaHUHU Ta6J'II/IIIBI CJIOXKCHUA NI Ta6JH/IIII)I YMHOKCHU:, CBA3aHHBIC C HE3HAHHWEM aJlrOpUTMa
IMUCbMCHHOI'O CJIOKCHUA U BbIYMTAHWA, YMHOXKCHUA U ACJICHUA HAa OJJHO- WX ABY3HAYHOC YUCIIO
n T. II, OIHI/I6KI/I, CBUACTCIIBCTBYIOIIME O HCE3HAHHMU OCHOBHBIX q)OpMYJ'I, paBuJI MU SIBHOM
HCYMCHHM HUX IMPUMCHATH, O HCE3HAHHUU HpI/IéMOB peumiCHuA 3aJa4d, AaHAJIOTHYHBIX PaAHEC
HU3YUYCHHBIM.

[Ipumeuanue. Eciu rpy0ast omOka BcTpeyaeTcs B paboTe TOIBKO B OJTHOM CIIy4ae U3 HECKOJIbKHUX
AQHAJIOTUYHBIX, TO TMPHU OICHKE PaboThl 3Ta OmMOKa MOXKET OBITh MpPUpPaBHEHA K HETPYyOoOil.
[IpumepamMu HerpyObIX OHIMOOK SIBISIOTCS: OIUMOKH, CBSI3aHHBIE C HEIOCTATOYHO IOJHBIM
YCBOGHHMEM TEKYIIIEro y4eOHOro Marepualia, He BIIOJIHE TOUHO c(OPMYIUPOBAHHBIN BOIPOC WK
MOSICHEHHE MIPU PEILIEHUH 33/1a4l, HETOUHOCTH IIPU BBIIOJHEHUH T€OMETPHUUECKUX ITOCTPOCHUM 1
T. 1. Henouéramu cumTaroTcsi HepallMOHAJIbHBIE 3allUCU IPU BBIUMCICHUSIX, HEpaAI[MOHAJIbHbIE
MIPUEMBI BBIUMCIICHUN, TpeoOpa3oBaHuil U pelieHni 3aa4, HeOpeKHOE BBIIOJIHEHNE YepTexen U
CXEM, OTJIeJIbHbIE IIOIPEIIHOCTH B (POPMYIMPOBKE MOSICHEHUS WM OTBETA K 3a1ade. K Hegoueram
MOJKHO OTHECTH M JpYyrue€ HENOCTaTKU paldOThbl, BBI3BAHHBIE HEJOCTATOYHBIM BHHMMaHHEM
y4allluxcs, HallpUMep: HEMOJHOE COKpallleHHe ApoOel MM 4JICHOB OTHOIIEHUs; oOpalieHue
CMEIIAHHbIX YHUCEJ B HENPaBWIbHYIO JpoOb IpU CIOXKEHUH U BBIYUTAHUM; IPOIYCK
HaMEHOBAHMM; MPOMYCK YHMCEN B MPOMEXYTOUYHBIX 3alUCAX; IEPECTaHOBKA LIU(p NpU 3alUCH
YHCce; OIKUOKY, JOMYLICHHbIE IPY MIEPENUCHIBAHUU U T. II.

OuneHka mNUCbMEHHOH PadoTbl MO BbINOJHEHUI) BBIYMCJIUTEIbHBIX 3aJaHU U
ajredOpanyeckux npeodpa3oBaHuii

OtmeTKa «5» cTaBUTCS 3a 0€3yKOPU3HEHHOE BBIMOJIHEHUE MHUCbMEHHOM paloThl, T. €. a) ecliu
pelieHre BceX MpUMEpPOB BepHoe; 0) ecnu Bce JEHCTBUS M MPeoOpa3oBaHMs BHIOTHEHBI
MpaBUIIbHO, 0€3 OIIMOOK; BCE 3allMCH XO0Jia PELISHHs PACIOJOKEHBI MOCIeA0BaTENbHO, a TAKKE
c/ieTlaHa MpOBEpKa PelIeHUs B T€X CcIydasiX, Korjaa 3To TpeOyeTcs.

Otmetka «4» cTaBUTCS 3a paboTy, KOTOpas BHIMIOJIHEHA B OCHOBHOM MPAaBWIILHO, HO JIOTYILEHA
onHa (Herpy0asi) omuOKa WK JBa-TPU HEAOUYLTA.

OTMeTka «3» CTaBUTCS B CIEAYIOIIMX CIIydasX: a) €CIM B paboTe MMeeTcsl 0JjHa rpydast omuoka
u He Gosiee 0JHON HerpyOoi ommOKu; 0) MpH HAJIMYUK OJHON rpyOoil OMIMOKK M OJHOTO-ABYX
HE/J0YETOB; B) NPHU OTCYTCTBUU TIpyOBIX OIIMOOK, HO HpPHU HAJMYUU OT JBYX JO YETBIPEX
(HerpyOBbIX) OomIMOOK; I') IPU HAJIMYUU JIBYX HErpyObIX OIMOOK M He Oojee TpEX HeI0ueTOB; 1)
IpU OTCYTCTBUU OIIMOOK, HO TNPH HAJMYUU YETHIPEX U Oojiee HEJ0YETOB; €) €CIU BEpHO
BBITNOJIHEHO 0oJiee MOJ0BUHBI 00bEMa Beeil paboThI.



OTmeTka «2» CTaBUTCS, KOTJIa YHCIIO OIIMOOK MPEBOCXOJUT HOPMY, MPU KOTOPOH MOMKET OBITh
BBICTABJICHA ITOJIOKUTCIIbHAA OLICHKA, WJIM CCJIM MPAaBUJIbHO BBIMOJIHCHO MCHCC IMOJIOBUHBI Bcel
paboTHI.

[Ipumeuanue. OTmeTKa «5» MOXKET OBITH IOCTaBJIEHA, HECMOTPS HA HAJIWYUE OJIHOTO-JIBYX
HEJI0YETOB, €CIM YYEHUK Jajl OPUTMHAIBHOE DPELICHHE 3aJaHHi, CBUICTEIbCTBYIOLIEE O €ro
XOpOIIIEM MaTEMaTUYECKOM Pa3BUTHH.

Onenka nucbLMeHHOI paﬁoTbl IO PCIICHUI0 TEKCTOBLIX 3a/1a4

OTMeTKa«S5» CTaBUTCS B TOM Cilydae, KOT/Ia 3aJada perieHa MPaBHIIbHO: XOJ PEUICHUS 3a1auu
BEpEH, BCE JICUCTBHS U MPEOOPA30BAHMSI BHITIOJTHEHBI BEPHO U PAIlMOHATLHO; B 3aj1a4Ue, perracMoi
C BOIIpOCaMU HUJIU MOSACHCHUSAMU K HeﬁCTBHﬂM, AaHbl TOYHBIC U IMPABUJIBHBIC (bOpMy.]'IPIpOBKI/I; B
3aJa4de, pCIHaeMOI\/'I C MOMOIIBIO YPaBHCHUS, JaHbI H€O6XOI[I/IMI>I€ IMOSACHCHUS; 3alIMCH ITPABUJIbHBI,
PacTOJIOKEHBI TIOCIICIOBATEIIBHO, JaH BEPHBIN U MCYEPIBIBAIOIINIA OTBET HA BOMPOCH 3a/1a4H;
c/ieJlaHa MPOBEpKa pemIeHHs (B TEX CIIydasx, KOrja 3To TpedyeTcs).

OTMeTKa ((4)) CTaBUTCA B TOM cnyqae, cClIin HpI/I HpaBI/IJ'IBHOM X0ae peHIeHI/IH 3aga4yn }IOHyHICHa
0JIHa HerpyOas ommoOKa WK IBa-TPH HEJOUYLTA.

OtmeTka «3» CTaBUTCS B TOM CJIydae, €ClIM XOJ pelleHusl MpaBUIIbHBIN, HO: a) JOMyILIeHa O Ha
rpy0Oas ommOKa u He 60J1ee OAHOM HeTpyOoit; 0) momyiieHa ogHa rpybas omroka u He 0oJiee ABYX
HEJI0OYETOB; B) JOMYIICHBI TPHU-YETHIPE HErpyOble OIMMOKM MPU OTCYTCTBUU HEIOUYCTOB; T)
JOTYIIEHO He 0oJiee IBYX HETPYOBIX OMIMOOK U TPEX HEAOUETOB; /1) MPU OTCYTCTBUH OIITHOOK, HO
MIPU HATMYHUK 00Jiee TPEX HEOUETOB.

OtmeTKa «2» CTaBUTCS B TOM CiIydae, KOTJa YHCIIO OIIMOOK MPEBOCXOIUT HOPMY, NMPU KOTOPOI
MO>KET OBITh BHICTABJICHA MOJIOKUTENIbHAS OLICHKA.

[Ipumevanus.

1.0T™MeTKa «5 » MOXKET OBIThH IIoCTaBJICHA, HCCMOTPs Ha HaJIMYKUEC OIIMCKH HIIN HCI[O‘{éTa, €CJlIn
YUCHHUK OaJI OPUTHMHAJIBHOE PCHICHUC, CBUACTCILCTBYIOUIECEC O €I0 XOpOUIEM MAaTEMATUYCCKOM
Pa3BUTHUM.

2.ITosoxxuTeNbHAs OLIEHKA « 3 » MOXKET OBITh BBICTABJICHA YUCHUKY, BBIIIOJHUBIIEMY paboTy He
MTOJTHOCTBIO, €CJIM OH 6€30IMO0YHO BHITIOJIHUI 00JIee TIOJIOBUHBI 00BbEMa Beel paObOTHI.

Ouenka KOMOMHMPOBAHHBIX MMCbMEHHBIX PA0OT 10 MaTeMaTHKe

IIncbmennas padoTa mo MaTeMaTHKe, IOUIEKaIlasi OLEHUBAHUIO, MOYKET COCTOSTh U3 3aJa4 U
npuMepoB (KoMOMHHMpOBaHHas pabora). B sTOoM ciydae mnpemojaBaTens CHavasla JaeT
[PEBApUTENIbHYIO OLIEHKY KaXKJ0M dacT paboThl, a 3areM OOlIyl0, pPYKOBOJCTBYSCH
CIIEAYIOIIMM: a) €clIu 00e 4acTH PabOThl OLIEHEHbl OJMHAKOBO, TO 3Ta OTMETKa JOJKHA ObITH
oOmieit 1t Bcelt paboThI B 11e5I0M; 0) €ciIM OLIEHKU YacTel pa3HATCS Ha OAMH Oa, Hampumep,
JIAHBI OTMETKH «5» U «4» UK «4» ¥ « 3 » U T. 1., TO 3a paboTy B 1IeJIOM, KaK IPaBUJIO, CTABUTCS
HU3MIask U3 ABYX OTMETOK, HO IIPU ATOM YYUTHIBAETCS 3HAYCHUE KaKJOW M3 yacTei paboThl; B)
HU3MIast U3 IBYX JaHHBIX OTMETOK CTaBUTCA M B TOM CIIy4ae, €CIM OJ{Ha YacTh pabOThl OLlEHEHA
6ammom «5 », a ipyras — GaysioM «3 », HO B 3TOM cllydae Mperno1aBaTellb MOXKET OLEHUTD TaKylo
paboTty B 1esnoMm OayioM «4» mpU yCIOBHH, YTO OTMETKA «5» MOCTaBJIEHA 32 OCHOBHYIO 4aCTh



paboThI; T') €CIH OJTHA U3 YacTei pabOThI OlIEHEeHA OaioM «5 » WK «4», a Apyras — 0ayuioM «2»
i «1», To 3a BCIO paboTy B IIETIOM CTaBUTCS Oai «2», HO MPENoJaBaTeilb MOKET OLEHUTh BCIO
paboty GamuioM «3 » TpU YCIOBHH, YTO BBICIIAsi M3 JIBYX JAHHBIX OIICHOK IIOCTaBJICHa 3a
OCHOBHYIO 4acTb paboTHI.

[Tpumeuanue. OCHOBHO# cUMTAETCA Ta 4acTh pabOTHI, KOTOpas BKIOYAET OOJBIINN 1O 00BEMY
WA HanOoJiee BaYKHBIN 110 3HAUEHUIO MaTepUall TI0 U3y4aeMbIM TeMaM MPOrPaMMBbI.

Onenka TEKYIIUX ITUCbMEHHBIX paﬁoT

[Ipu oIeHKE MOBCETHEBHBIX OOydaromMX paboOT MO0 MaTeMaTHKE Y4YUTENlb PYKOBOJCTBYETCS
YKa3aHHBIMH HOpPMaMH OIICHOK, HO YYUTHIBAET CTEIIEHb CAMOCTOSTEIIBHOCTH BBITOJTHCHUS PaOOT
YYaIIUMHCS, a TaK)Ke TO, HACKOJIbKO 3aKpeIyicH BHOBb M3y4aeMblii matepuan. OOyuaroiiue
MMACbMEHHBIC PA0OTHI, BBITIOJHEHHBIC YUYAIIMMHECS BIIOJIHE CAMOCTOSITEIIBHO C MPUMEHEHHEM
paHee U3y4eHHBIX U XOPOIIO 3aKPETUICHHBIX 3HAHWM, OIEHUBAIOTCS TaK JK€, KaK U KOHTPOJIbHBIC
paboTer. OOygaromne MUChbMEHHBIC PaOOTHI, BHITIOJTHCHHBIE BIIOJIHE CAMOCTOSATEIHHO, HA TOJIBKO
YTO W3YYEHHBIC W HEJOCTATOYHO 3aKPEIICHHBIC MpaBHJIa, MOTYT OIEHUBATHCSA Ha OJUH Oayul
BBIIIIE, YeM KOHTPOJIBbHBIC pa0OTHI, HO OTMETKA «5 » M B 3TOM CIllydae BBICTABIISETCS TOJBKO 3a
0€3yKOPU3HEHHO BBITIOJIHEHHBIC PaOOTHI.

IMucbMenHble padoThl, BBHINOJHEHHbIE B KJacce C NMpeIBAPUTEJbHBIM Pa3dopoM HX IO
PYKOBOJICTBOM YYHUTEJIS, OLIEHUBAIOTCS HA OJUH 0ajul HUXKE, YeM 3TO MPEITyCMOTPEHO HOPMaMHU
OIICHKH KOHTPOJIbHBIX MUCbMEHHBIX paboT. Ho O6e3ykopu3HEeHHO BBIMOJIHEHHAs paboTa U B 3TOM
cllydae OI[eHUBAeTcs 0ayioM «5 ».

Jomaninue nucbMeHHbIe PadoThI OLICHMBAIOTCSA TaK e, KaK KiaccHas paboTa oOydaroiero
Xapakrepa.

HopMbI 0LIeHOK MaTEeMATHYEeCKOT0 IUKTAHTA BHICTABIIICTCS C YIETOM YHCIIa BEPHO PEIICHHBIX
3aJIaHUI: OTMETKA «5»: YUCJIO BEPHBIX OTBETOB -8. OTMETKA «4»): YUCIIO BEPHBIX OTBETOB -7.
OTMETKA «3»: YUCJIO BEPHBIX OTBETOB-5,6. OTMETKA «2»: UUCIIO BEPHBIX OTBETOB MEHEE 5.

HopMmbl o11eHOK TecTa: OTMETKA «5» YHMCIIO BepHBIX OTBETOB - OT 90 10 100%. oT™MeTKa «4»:
YUCII0 BEPHBIX OTBETOB - OT 70 10 89%. oTMeTKa «3»: 4YHCII0 BEpHBIX OTBETOB - OT 5010 69%.
OTMETKA «2»: YMCIIO BepHBbIX 0TBETOB - 0 - 49%.

HopMmbI 011€HOK YCTHOI'O OTBeTA!

O0TMeTKA «5» BBICTABJISETCS, €CIIM YYaIHiiCs: MOCIeI0BaTENbHO, YETKO, CBSI3HO, 0O0CHOBAHHO U
0e301Kn00YHO M3NaraeT yueOHbI MaTepuan; AaeT OTBET B JIOTMUECKOMN MOCIEeI0BATEIBHOCTH C
HCNOJIb30BAHUEM  NPUHATOM  TEPMHUHOJIOTMH;  TIOKA3bIBAET  IOHUMAaHUWE  CYLIHOCTH
paccMaTpUBAEMBIX TMOHATHUM, SIBIICHMM U 3aKOHOMEPHOCTEH, TEOPUHM, B3aWMOCBS3EH; yMEET
BBIICTISATH TJIABHOE, CAMOCTOSTEIHHO MOATBEPKIaTh OTBET KOHKPETHBIMU MTpHUMepamMu, paKkTamMu;
CaMOCTOSITENILHO aHATTU3UPYET M 0000II1aeT TEOPETUIECKU MaTepHall; CBOOOHO yCTaHABIMBAECT
MEXIpeaMeTHbIe (Ha OCHOBE paHee MPUOOPETEHHBIX 3HAHWN) M BHYTPUIIPEIMETHBIC CBSI3U;
yBEpEeHHO U 0e30IHMO0YHO TPHUMEHSIET MOJYYCHHbIE 3HAHWUS B PEIICHWH HOBBIX, paHee He
BCTpEUaBIIUXCA 33/1a9; PAIIMOHATBHO HCTIOIb3YeT HArJSAHbIE TOCOOMs, CIIPAaBOYHBIC MAaTEPUATIbI,
y4eOHHK, JOMOJHUTENBHYIO JIUTEPATypy, MEPBOUCTOYHUKH;, TMPUMEHSIET YIOPSA0YCHHYIO
CUCTEMY YCIIOBHBIX OOO3HAUYEHHUU TpPU BEJCHUU 3aMUCEH, COMPOBOXKIAIOIIUX OTBET, UMEET



HEOOXO/JMMBbIE HAaBBHIKM paboOTBl ¢ mpubopamMH, dYEpTEekKaMH, CXeMaMH M TpadHuKamH,
COITYTCTBYIOIUMH OTBETY; JONYCKAaeT B OTBETE HEIOYETHl, KOTOpPBIE JIETKO HCIIPABIISET IO
TpeOOBAHUIO YUUTEIIS.

O0TMeTKA «4» BBICTABIISCTCS, €CIIN YYAIIMKACS: TTOKA3bIBACT 3HAHWE BCETO M3YUYEHHOTO Y4eOHOTO
MaTrepuaia; 1aeT B OCHOBHOM IIPaBWJIbHBIN OTBET; yueOHBIM MaTepHal u3jiaracT B 000CHOBaHHOMN
JIOTUYECKOM MOCIIEI0BATEIBHOCTH C IPUBEACHUEM KOHKPETHBIX IIPUMEPOB, IIPU ITOM JOIYCKAET
OJIHy HerpyOyro omwuOKy Wi He 0oJiee NBYX HEIOYETOB B HCIIOJIH30BAHUU TEPMUHOJIOTUU
y4eOHOTO TpeaMeTa, KOTOPhIE MOXET HCIPABUTh CAMOCTOSATENBHO; aHATU3UPYET U 0000maer
TEOPETUYECKUI MaTepHuall; cCOOII0AaeT OCHOBHBIE MTpaBUIa KyJbTypbl YCTHOM peuu; NpUMEHSET
YIOPSAJOYEHHYIO CUCTEMY YCIOBHBIX O0O3HAUEHUI NpU BEACHUU 3alUCEl, COMPOBOXKIAOIINX
OTBET;

0TMeTKA «3» BBICTABJISETCS, €CIIU YJalUiiCcs: IEMOHCTPUPYET YCBOEHNE OCHOBHOIO COAECPKAHUS
y4eOHOro MarepHuala, IMeeT poOeibl, He MPENsATCTBYIOLIME AaJbHENIIEMy YCBOSHUIO Y4eOHOTO
MaTepuasna; MpUMeHseT MOJyYeHHbIe 3HAHUS MPU OTBETE Ha BOIPOC, aHAJIN3€ MPEIOKEHHBIX
cUTyaluii mo oOpa3ily; JOMycKaeT OMIMOKM B HCHOJIb30BAaHUM TEPMHUHOJIOTUH Y4E€OHOTO
MpeaMeTa; MOKa3bIBAeT HEIOCTAaTOYHYH C(HOPMHPOBAHHOCTh OTIENbHBIX 3HAHUN M YMEHHII;
BBIBOJIBI M 000OILEHUS apryMEHTHUPYET ci1a0o, JOMYCKaeT B HUX OIIMOKHU; 3aTpyIOHSETCS MpHU
aHayin3e U 00001IeHNN y4eOHOTO MaTepualia; 1aeT HEMOJHbIE OTBETHI HAa BOMPOCH! YUUTENS WIH
BOCIIPOMU3BOJUT COJIEpKAHUE paHEe MPOUYUTAHHOTO Y4eOHOro TeKCTa, cjIabo CBS3aHHOIO ¢
3aJJaHHBIM BOIIPOCOM; HCIIOJIb3YET HEYMOPSIOYEHHYI0 CHCTEMY YCIOBHBIX O0OO3HAa4eHUH IpH
BEJICHUU 3aIIMCEH, COIIPOBOXKIAOIINX OTBET.

OTMeTKA «2» BBICTABISETCS, €CIM yJalllUiicsa: HEe PacKpbll OCHOBHOE COJAEpKaHHE Y4eOHOTro
MaTrepuaia B Mpejesax MOCTaBICHHBIX BOMPOCOB; HE yMEET MPUMEHITh UMEIOIINUECs 3HAHUS K
PELICHHUIO KOHKPETHBIX BOIPOCOB U 33/a4 10 00pa3ily; I0MyCcKaeT B OTBETE Oosiee IBYX rpyObIX
OLIMOOK, KOTOPbIE HE MOKET UCIPABUTH JaKe MPU MOMOIIH YYAIIUXCS U yUUTEIs.

OIIMCAHHUE MATEPHUAJIBHO —- TEXHUYECKOI'O U YYEBHO -
METOIUYECKOI'O OBECIIEYEHUS PABOYEN ITPOI'PAMMBI

1. ®EAEPAJIBHAS PABOYAS ITPOTPAMMA OCHOBHOI'O OBIIEI'O
OBPA30BAHUA MATEMATUKA (6a30Bblii ypoBeHb) (a5 5—9 kinaccoB
00pa3zoBaTeNIbHBIX OPraHU3aIni)

2. NH®OPMAIIMOHHO-METOMYECKOE [TMCEMO Ob OCOBEHHOCTSIX ITPEITOJIABAHUA
YYEBHOI'O ITPEJIMETA «MATEMATUKA» B 2024/2025 yuebHOM 01y
3. HOpMaTI/IBHO-HpaBOBLIe HOKYMCHTBI, 06ecnqu/IBa}omHe OpraHnu3alnuro

o0pa3oBaTesIbHON IeSTENFHOCTH 110 yueOHOMY npeaMeTy «MaremaThka» B

2024/2025 yuebHoM roay

4. Tlpunoxxenue k OCHOBHOH 00111€00pa3oBaTeIbHON MPOTpaMMe CPEIHETO 00IIero
obpazoBanus ot 31.08.2023 Ne 136-0

5. T'eomerpus. 10 — 11 knaccei6 yueb. st o0meodpa3oBar. opraHu3anuii: 6a30BbId U
yriy6n. yposuu/ JI.C. AtanacsH, B.®. byry3os, C.b. Kagomues u ap. -M. :
IIpocsemenue, 2016

6. Junmaktumueckue matepuansl. 10 kmacc. b.I'. 3us.
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