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1. IlMosgscHUTEABbHASA 3aIMCKA

PaGouast mporpamma 1mo MaTeMaTuKe: TEOMETPHHU SBJISIETCS COCTABHOM YacThI0O OCHOBHOM
oOpa3oBaTesllbHOW ~ MpOrpamMMbl  cpeaHero  obmiero  obOpasoBanusa — DepepanbHOTO
rOCYyJapCTBEHHOTO  OIO/DKETHOTO  MPO(ECCHOHATBHOTO  00pa3oBaTENBHOTO  YUPEKICHHE
«KantanckoM — crenuanbHOE — y4eOHO-BOCIIMTATEIBHOE YUPEKACHHE  3aKPHITOTO THUIIa»
(Kanranckoe CYBY).

PaGowas mporpamma cocrtaBieHa Ha ocHoBe denepasbHOTO TOCYIAPCTBEHHOTO
00pa3oBaTeNIbHOTO CTaHIapTa cpeaHero oOmiero oobpaszoBanusi ¢ ydetom KoHuenmumu
MaTeMaTH4eCKOro 00pa30BaHUsl U OPUEHTHPOBAH Ha TPeOOBAaHUS K pe3ylbTaTaM 00pa3oBaHuS,
conepxkauumcest B [IpumepHOll OCHOBHOI 00pa3oBaTeNbHOM Nporpamme CpeaHero oOIero
oOpa3oBaHus. B HEM Takke y4UTHIBAIOTCS JOMUHHUPYIOIIME HUJEH U MojoxkeHus I[Iporpammel
pazBuTUs U (POPMHpPOBAHUS YHUBEPCAIbHBIX YUYEOHBIX AEWCTBUM i OCHOBHOIO OOIIEro
oOpa3oBaHus, KOTOpble OOECHeurnBalOT  (OPMUPOBAHHE  POCCUMCKONH  IpakIaHCKON
WJEHTUYHOCTH, KOMMYHUKAaTUBHBIX KadyeCTB JMYHOCTH U CIOCOOCTBYIOT (HOPMHPOBAHUIO
KIIFOYEBOM KOMITETEHIIUN — YMEHUS yUYUTHCS.

JUis TpOOyKTUBHOW JAEATEIbHOCTH B COBPEMEHHOM MHpe TpedyeTcsi J10CTaTOYHO
MpoyHasi MareMmarhyeckas moJaroroBka. OHa HeoOXoaWMa Ui YCIEUIHOTO  pEIIeHHUs,
MPaKTUYECKUX 3aJad: ONTUMHU3AlMsS CeMEHHOro OrKeTa M TNPaBUIBHOE pacIpeieleHne
BpEMEHH, OlLIEHHBAaHHE PEHTA0EIbHOCTU BO3MOXHBIX MPEUIOKEHUM, MPOBEACHUE HECIOKHBIX
MH)XEHEPHBIX M TEXHUYECKMX pPacueToB JUISl JKU3HEHHBIX 3ajad. KaxxqoMmy uenoBeKy B CBOEH
AKHU3HU NPUXOJUTCS BBIIOJHATH PACUEThl, BIAAETh MPAKTUUECKUMH ITPUEMaMH T'€OMETPHUECKUX
M3MEpPeHUH W ToCTpoeHud.  M3ydeHme  MaremMaTHKH  pa3BUBAeT  BOOOpakeHHE,
IIPOCTPAHCTBEHHBIE IPE/ACTABJIECHUS, CIHOCOOCTBYET SCTETUYECKOMY BOCIMTAHHUIO YEJIOBEKa,
[OHMMAHUI  KpacoTbl M  H3AIIECTBA MATEMaTHYECKUX  PAaCCYKICHHH, BOCIPHITHIO
reoMeTpUYEcKuX (POpM, YCBOECHUIO HJIEd CUMMETPHH.

I'eomeTpus - oAMH U3 BaXXHEMIIMX KOMIIOHEHTOB MaTeMaTH4eCKOro oOpa3oBaHuUs, OHA
HeoOxoauMa Juld NpUOOPETEHUs KOHKPETHBIX 3HAaHMM O IPOCTPAHCTBE M IPAKTHUYECKH
3HaYMMBbIX YMEHUH, (OPMHUPOBAHHUS SI3bIKa ONMUCAHUSI OOBEKTOB OKPYXKAIOILIEr0 MUPA, Pa3BUTHS
IIPOCTPAHCTBEHHOI0 BOOOPaKEHUS M MHTYMLIMU, MAaTEMaTHYECKOH KYJIbTYpbl M 3CTETHUECKOTO
BOCIMTAHUS ydaliuxcsa. l3yueHue reoMeTpuu BHOCHT BKJIaJ B Ppa3BUTHUE JIOTUYECKOTO
MBILUIEHUS U (POPMUPOBAHUE MOHATHUS JI0KA3aTEIbCTBA.

Kpome Toro, ocHOBHOI1 3a/1aueil Kypca reOMETpUH SABJISIETCS HEOOXO0IMMOCTh 00€CIIeUNTh
IIPOYHOE U CO3HATENILHOE OBJIA/ICHUE YJaAIIUMHUCA CUCTEMOM MaTeMaTHUECKUX 3HAHUM U YMEHUH,
HEOOXOUMBIX B TIOBCEAHEBHOM ’KM3HU B COBPEMEHHOM OOIIECTBE, JOCTATOUHBIX Uil U3Y4YEHUS
CMEKHBIX TUCLMILIMH U MPOJOKEHUS 00pa30BaHusl.

O0yuyeHue MaTeMaTHKe HANIPABJICHO HA JOCTHKECHHUE CJIeYIOLIHX LeJlei:

- OBJIaJICHUE YUEHUKAMU CUCTEMOW MaTeMaTHUECKUX 3HAHUM, yMEHUI U HaBBIKOB;

- BOOPYKEHHE YYEHHMKOB MATEMaTH4YECKMMH METOJAaMU IO3HAHMS JIEHCTBUTEIBHOCTH,
YMEHHE HCII0JIb30BaTh 3HAHUS [IPU PELIEHUH IPAKTUYECKUX 3a7a4;

- pa3BUTHE MAaTEeMaTHYE€CKON UHTYUIIMHU, JJOTUYECKOTO MBIIIJICHHUS;

- oOoramieHue MPOCTPAHCTBEHHBIX MPEACTABIEHUN yyalluxcd W pa3BUTHE HX
MPOCTPAHCTBEHHOTO BOOOPAXKEHUS;

- pa3BUTHE TaKUMX YepT JIMYHOCTH KaK HAaCTOMYMBOCTh, LEJIEHAIPABICHHOCTD,
CaMOCTOSITENIbHOCTb, OTBETCTBEHHOCTD, TPYAOII001E, KPUTUUHOCTD MBIIIICHNUS;

- pa3BUTHE NIO3HABATENIBHBIX HHTEPECOB yUaIllUXCS;

- pa3BUTHE TaKUX CHOCOOHOCTEH, Kak HaOJII0MaTeNIbHOCTb, MPEACTaBICHUE, NaMsTh,
MBIIIIJIEHUE, BIAJCHUE MaTEMAaTHUECKON PEYBIO;



- (GopMHpOBaHME M PA3BUTHE METANPEIMETHBIX YHUBEPCAIbHBIX YUEOHBIX ICHCTBUI
(yMeHusi yuMTbCs), YMEHHE BBIACHATh CYIIECTBEHHOE, MBICIUTh a0CTPakTHO, YMEHUE
aHAIIM3UPOBATh.

I'eomeTpust — 0/1MH U3 BOKHEHIINX KOMIIOHEHTOB MaTeMaTH4ecKoro obpasoBanus. OHa
HeoOXoauMa Ui TPUOOPETEeHUsT KOHKPETHBIX 3HAHMA O MPOCTPAHCTBE M IPAKTHYECKH
3HAYMMBIX yMEHHH, (HOPMUPOBAHHS SI3bIKA OMUCAHUS OOBEKTOB OKPYXKAIOIIETO MHUPA, JUIA
pa3BUTHS TPOCTPAHCTBEHHOTO BOOOPAXKEHUS M WHTYUIMH, MaTEMaTHYeCKOW KYIbTYpPBI, IS
ACTETUYECKOTO BOCIMTAHHUSA y4yaluxcs. M3yuenue reomeTpun BHOCUT 3HAUNUTENIbHBIN BKJIAJ B
pa3BUTHE JIOTHYECKOTO MBIIUICHHS, B (JOPMHUPOBAHUE TIOHATHS JOKA3aTEIbCTRA.

2. O0masi xapaKTepuCcTHKA y4e0HOro nmpeaMera

Henb conepxanus pasznena «l'eomeTpus» B cTapiied MIKOJE — Pa3BUTh y ydalluxcs
MIPOCTPAHCTBEHHOE BOOOPAKEHHUE U JIOTUUYECKOE MBILUIEHUE ITyTEM CUCTEMATUUECKOTO U3YUEHUs
CBOMCTB (pUT'Yyp Ha IUNIOCKOCTH U B POCTPAHCTBE U MPUMEHEHHSI 3TUX CBOMCTB K PELICHHIO 3a7a4
BBIYMCIUTENBHOTO U KOHCTPYKTUBHOTO Xapakrepa. CyliecTBeHHas: poJib OTBOAUTCS PAa3BUTHIO
reoMerpuueckoi HHTyHIMH. CodeTaHrne HarjasAHOCTU CO CTPOTOCTBIO SIBIISIETCS HEOTHEMIIEMOM
4acTbl0 TeoMeTpuyeckux 3HaHuil. Takum o00pa3oM, B XO0J€ OCBOEHHS COAEpKaHHS Kypca
y4aniecs mojay4atoT BO3MOKHOCTb:

- OCBOMUTH OCHOBHBbIE (paKThl ¥ METOJbl CTEPEOMETPUHU, MO3HAKOMHUTHCS C
MIPOCTPAHCTBEHHBIMU TEJIAMHU U UX CBOMCTBAMU; ABUKEHHE TEJ B IPOCTPAHCTBE U CHUMMETPHH.

- Ppa3BUTHh JIOTHYECKOE MBIIIJIEHHE W pedb — YMEHHUS JIOTHYECKH OOOCHOBBIBATH
CYXJEHHUS, MPOBOJUTH HECJOXKHBIE CUCTEMATHU3alluU, MTPUBOJUTH MPUMEPHI U KOHTPIPUMEDHI,
WCII0JIb30BaTh Pa3IMYHbIE S3bIKM MAaTEMATHKHU (CIOBECHBINH, CHMBOJIMYECKUH, TpaduyecKuii) s
WUTIOCTPAINK, HUHTEPIpPETalH, apTyMEHTAlMU U 1I0Ka3aTeIbCTBA;

- chopMUpOBATh MPEACTABIECHUS 00 M3y4aeMbIX MOHATUSAX M METOJaX KaK Ba)KHEHIINX
CpeICTBaX MaTeMaTH4YE€CKOTO MOIETUPOBAHUS PEATbHBIX MPOIIECCOB U SIBJICHUIA.

H3zyuenue ceomempuu 6 10-11 knacce nHa ypoeHe HANpasieHo HA OOCMUdNCEHUe CLeOVIOUUX

yenel:
pa3BUTHE JIOTMYECKOIO MBIIUJICHHs, MPOCTPAHCTBEHHOTO BOOOpaXEHUS M HHTYUIUH,
KPUTUYHOCTH MBIIIJICHUSI Ha YPOBHE, HEOOXOJMMOM JUIsl TPOJOJDKEHHUs oOpa3oBaHHs U
CaMOCTOSITENIBHOM JEATEeIbHOCTH B O0JIACTHM MAaTeMaTUKU U e€ MPOU3BOJHBIX, B OymylIei
npodeccruoHalIbHOM 1A TEIbHOCTH;
BOCITUTaHHE CPEACTBAMHU TI'€OMETPUH KYJIbTYpPhl JTUYHOCTH: OTHOIICHHMS] K MaTeMaTHKE Kak
4acTH 00IeYeNIOBEYECKON KYIbTYPHI.
pa3BUTHE JIOTUYECKOTO MBIIIJICHUS, MPOCTPAHCTBEHHOIO BOOOpaKEHUS, aJrOPUTMHUYECKOMN
KYJIbTYpPbl, KPUTHUYHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOAMMOM Uil OOy4YeHHUS B BBICIICH
IIIKOJIE TI0 COOTBETCTBYIOIIEH CIEIHAIILHOCTH, B OyayIeil mpodeccnoHalbHOM 1eATeIbHOCTH;
OBJIQJICHUE MATEeMAaTUYECKUMHU 3HAHUSMU U YMEHHUSMHU, HEOOXOIUMBIMU B IOBCETHEBHOM
KU3HU, A7 U3yYEHHS MIKOJbHBIX €CTECTBEHHOHAYUHBIX AUCIMILIAH Ha 0a30BOM YpOBHE, AJs
noJilydeHuss oOpa3oBaHUss B 00dacTsAX, He TpeOyromux yriayOoleHHOH MaTeMaTH4ecKoi
MOATOTOBKH.

PaGouas nmporpamma no reometpuu it kKypca 10-11 kmaccoB coctaBieHa B COOTBETCTBHU
¢ TpeOOBaHMAMHU K pe3yiabTaTaM OCBOCHMs OOpa30BaTENbHOM MPOrpaMMbl OCHOBHOIO OOIIEro
0o0pa3oBaHus Ha OCHOBE NMPUMEPHON MPOTpaMMBbl CpeTHEro 00Iero oopa3oBaHMs U aBTOPCKOM
nporpammbel JI. C. Artanacsna, B.®. byry3osa, C.b. KagomueBa u ap. / IIporpammsl
o0rreoOpa3oBarenbHbIX yupexaeHuid. ['eomerpus. 10-11 kiaccel. Mocksa. [Ipocemienne.2020/,
B COOTBETCTBUM ¢ TpeOoBaHusMu DenepaabHOrO TroCyIapCTBEHHOTO 00pa30BaTeNbHOIO
CTaHJapTa CpeHero oo1ero 0opa3oBaHusl.

[Iporpamma pazpaboTaHa ¢ y4eTOM aKTyaldbHBIX 3a/1a4 BOCIIUTAHUS, O0YUYCHHUS U Pa3BUTHS
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oOyyaromuxcss U yCJIOBHHA, HEOOXOMUMBIX Ul Pa3BUTHS MX JIMYHOCTHBIX M TO3HABATEIBHBIX
Ka4eCTB, TICUXOJOTMYECKHX, BOSPACTHBIX U JIPYTUX 0COOCHHOCTEH 00yUaronuxcs.

Paboyas nmporpaMma o reoMeTpHH OMpeaessieT KOJUIECTBO YaCOB HA U3yYeHHE y4eOHOTO
IIpEIMETa, €ro COJAEPKAHUE U IOCIIEJOBATEIbHOCTh M3YYEHMS, KOHKPETU3UPYET COJEp:KaHUE
MPEIMETHBIX TeM O00pa30BaTENLHOTO CTaHIApTa M JaeT paclpenesieHHe Yy4eOHBIX YacoB II0
paszenam Kypcea.

Paboyas mporpamma BBITIOJHSET JIBE OCHOBHBIEC (DYHKIIUU:

HNudopmanioHHO-MeToInvecKast byHKIMSA MIO3BOJISIET BCEM y4aCTHUKaM
00pa3oBaTeNIbHOTO TIpoIlecca TOJMYYHTh TMPEICTABICHUE O WENsAX, COACPKaHUM, OOImel
CTpaTerudl OOydYeHHs, BOCHHTAHUS M DPAa3BUTHs YYaIIUXCS CPEICTBAMU JAaHHOTO Y4eOHOTO
npeaMera.

OpranuzalMoHHO-TUIaHUpYIOWass  QYHKIUS  MOpPeJyCMaTpUBAeT  BBIACIIEHUE  3TaIloB
oOyueHusi, CTPYKTYpHUpOBaHHE Y4eOHOrO Marepuasa, OIpPEJCIIEHUE €ro KOJUYECTBEHHBIX U
KAueCTBEHHBIX XapaKTEpUCTUK Ha KaXKJIOM M3 JTAloOB, B TOM YHCJE JJS COJEPKATEIHHOTO
HaIOJIHEHUS IPOMEXYTOUYHOM aTTeCTalMM yJaIuxcsl.

3. MecTo npeaMera B y4eOHOM IJIaHe

MecTto u posib yueGHOro IpeaMeTa B OBJIaJIeHUU 00yJaronuMucs TpeGoBaHU K YPOBHIO
MOJTOTOBKH OOyYarommXcs (BBITYCKHHUKOB) OTPEIEISIETCS B COOTBETCTBUM C (penepaibHBIMHU
o0pa3oBaTelIbHBIMH CTaHAAPTaAMHU.

CornacHo denepanpHOMy 0a3ucHOMY ydeOHOMY IUIaHy Ui 0Opa3oBaTeNIbHBIX
yapexaenuii Poccuiickoit denepanun Ha W3ydeHUE MAaTEMAaTHKH Ha 3Tare CpeaHero (TMOJHOTO)
obmero oopazoBanus B 10-11 kmacce Ha 6a30BOM ypoBHE Ha mpeaMeT «I 'eoMeTpus» BhIIEIAETCS
2 qaca B Hepenmto win 138 gacoB 3a JBa roja oOydeHust

4. JInuHOCTHBIE, MeTaNpeIMeTHbIE U NPeIMeTHbIE
pe3yJibTaThl OCBOEHHUs] YUeOHOIr0 NpeaMeTa

Kypc reomerpun 10-11kmacc HareneH Ha oOeCIEUeHHE pealn3aluu 00pa30BaTEIIbHBIX
PE3yNIbTaTOB, AET BO3MOXKHOCTh JOCTHXKEHUS TPEX rpymi oOpa3oBaTeIbHBIX PE3yIbTaTOB:

JInyHOCTHBIE Pe3yIbTAThI:

- BKJIIOYAIOIIUX TOTOBHOCTh U CHOCOOHOCTh OOY4YalOIIUXCS K CaMOpPa3BUTHIO,
JTUYHOCTHOMY CaMOOTIPEICNICHUIO0 U CAMOBOCITUTAHUIO B COOTBETCTBUU C OOIIE-YEIOBEYECKUMU
LIEHHOCTSMHU;

- cpOpMUPOBAHHOCTh X MOTUBAIIUHU K OOYUCHHIO U IIeJICHANIPABICHHON MO3HAaBaTEILHON
JEeSATEIbHOCTH, CUCTEMBI 3HAUMMbBIX COLMAIBHBIX U MEXKJINYHOCTHBIX OTHOILIEHUH, LIEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK;

- CMIOCOOHOCTH CTABUTH IIEJIU M CTPOUTH KU3HEHHbIE TUIAHBI;

- TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITENIbHOHM, TBOPYECKON M OTBETCTBEHHOMN
JEeSATENbHOCTH;

- HaBBIKM COTPYJHUYECTBA CO CBEPCTHUKAMU, IETbMHU MJIAJIIIETO BO3PACTa, B3POCIBIMU B
00pa3oBaTeNbHOM, 00IIECTBEHHO MOJIE3HOH, YUeOHO-UCCIeI0BATENBCKON, TPOEKTHOM U APYTUX

BHJIaX JI€ATEIIbHOCTH;

- TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHHIO, B TOM YHCJIE CaMOOOpa30BaHMIO, HA
MPOTSHKEHUU BCEU KU3HU,

- CO3HATENhHOE OTHOIIEHHE K HEMPEepPHIBHOMY OOpa30BaHMIO KaK YCIOBUIO YCIEIIHOMN
npodeccruoHaNbHOM 1 0OIIECTBEHHON AEITETLHOCTH.
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MeTanpeaMeTHblIe pe3yJabTaThl:

- BKJIOYAKOIIMX OCBOCHHBIE  OOYYAIOIIMMHUCS  MEXIPEJAMETHbIC IOHATUS U
YHHUBEpCaIbHbIC yueOHbIE NeHCTBUS (PETyISATUBHBIC, TO3HABATEIIPHBIC, KOMMYHHUKATHBHBIC);

- CaMOCTOSTEJIbHOCTh B IJIAHUPOBAHUU U OCYIIECTBJICHUU YyYEOHON NEATENIBHOCTH U
OpraHu3aIui y4eOHOTO COTPYJTHUYECTBA C MIeJJaroraMu U CBEpCTHUKAMH;

- CIIOCOOHOCTh K TMOCTPOCHHIO WHAMBHIYAIbHOH 00pa3oBaTeIbHONH TPACKTOPHH,
BJIaJICHUE HABBIKAMHU Y4€OHO-UCCIIE0BATEIbCKOM, MPOEKTHON M COLIMAILHOM ACSITEIIbHOCTH;

- YMEHHME CaMOCTOSTEIbHO ONPENENATh LENU JEATEIbHOCTH M COCTaBJIATH IUIAHBI
NESITETBHOCTH;  CAMOCTOSATENIHO  OCYIIECTBIISIT, KOHTPOJUPOBaTH M  KOPPEKTHPOBATH
NEeSITeTbHOCTB;

- HCIOJIb30BaTh BCE BO3MOJXKHBIE PECYPCHI ISl JOCTHKCHMSI TIOCTABJICHHBIX LEJeH U
pean3alyy IJIaHOB JIeATEIbHOCTH;

- BRIOUpATh YCIICIIHBIE CTPATETUH B PA3JIMYHBIX CUTYAIIHSX;

- yYMEHHUE MpPOJIYKTHUBHO OOIIAaThCS M B3aUMOJICHCTBOBATh B IPOLECCE COBMECTHOM
NESTEPHOCTH, YYUTHIBATh TO3UIMHM JPYTMX YYaCTHUKOB JEATEIBHOCTH, 3(PPEKTUBHO
paspeniaTh KOH(IUKTHI;

- BIJIaJIcHHME€ HaBbIKAMU IIO3HABATENIbHOM, y4yeOHO-HMCCIEeI0BATENbCKOW U MPOEKTHOM
NeSITETFHOCTH, HABBIKAMU pPa3perieHust mpooiem;

- CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbBHOMY IIOMCKY METOJOB peIIeHUs
MPaKTUYECKHUX 3aJ1a4, TPUMEHEHHUIO PA3IMYHBIX METOIOB MTO3HAHUS;

- TOTOBHOCTb M CHOCOOHOCTh K CaMOCTOSITEIbHOM HMH(OPMAIMOHHO- MO3HABaTEIbHOU
NesITeNIbHOCTH, BKJIIOYasi yMEHHE OPUEHTUPOBATHCS B PA3IMYHBIX HCTOUHHUKAX MH(popManuu,

KPUTHYECKH OLIEHUBATh U MHTEPIPETUPOBATH HH(POPMAIIHIO, TOTYIaEMYIO U3 Pa3TUYHBIX
HWCTOYHUKOB;

- yMEHHE UCHOJb30BaTh CpeACcTBa HHMOPMALMOHHBIX M KOMMYHUKALMOHHBIX
texHoJsoruit (nanee — UKT) B pemieHnn KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3aIIM0 HHBIX
3a/1a4 ¢

coOnroeHreM TpeOoBaHUM 3PrOHOMUKH, TEXHUKH 0€301acHOCTH,

TUTHEHBI, pecypcocOepexeHusi, MPaBOBbIX U 3TUYECKUX HOPM, HOPM HMHOOPMALMOHHON
0€e30I1aCHOCTH;

- BIIQJICHHE HaBbIKAMHM I[103HABATENbHON pediIeKCHH KaK OCO3HAHHUS COBEPIIAEMBIX
JNEHUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YyIbTaTOB U OCHOBAHUM, IPAHMI] CBOETO 3HAHUS U
HE3HaHUS,

HOBBIX [1I03HABATENbHBIX 33]1a4 U CPEJCTB UX TOCTHKEHUSI.

IIpenmeTHble pe3yabTaThI:

- BKJIIOUAIOLIUX OCBOCHHBIE OOYYAIOUIUMUCS B XOJ€ H3Yy4YeHHs] y4eOHOro IpeamMera
YMEHHSI, BUJBI ACSITEIbHOCTH 10 MOJIYYEHUIO HOBOTO 3HAHMS B PaMKaxX y4eOHOTO MpeaMeTa, ero
peoOpa3oBaHUI0 M MPUMEHEHHIO B Y4YEOHBIX, y4EOHO-NIPOCKTHBIX U COLMAIBLHO-TIPOCKTHBIX
CUTYaIUsIX;

- (opmMupoBaHHE MaTEMaTUYECKOTO THUIA MBIIUICHUS, BIAJCHUE T'€OMETPUUECKOMN
TEPMHUHOJIOTHEH, KITFOYEBBIMH MOHATUSIMH, METOJIaMU U PUEMAMU;

- chOpMUPOBAHHOCTh TMPEACTABICHUN O MaTreMaThke, O CcHocobax OMHCaHHUS Ha
MAaTEeMaTHYECKOM SI3bIKE SBJIICHUM peaibHOTO0 MHUPA;

- cOpPMUPOBAHHOCTDH MPEACTABICHUM O MAaTEMATUYECKUX MOHATHUAX, KaK O Ba)KHEHUIITHX
MAaTeMaTHYE€CKUX MOJIENSIX, MO3BOJISIOIIUX OMKUCHIBATH U U3y4aTh Pa3HbIE MIPOLECCHI U SBJICHMUS;

MMOHMMAaHHE BO3MOKHOCTH aKCHOMAaTUYECKOTO MOCTPOCHUSI MAaTEMATHYECKUX TEOPUIA;

- BJIaJICHHE METOJJaMU JI0Ka3aTeIbCTB U aJITOPUTMOB PEILICHNUS;

- YMEHUE MX NPUMEHSATh, MPOBOJUTH JOKAa3aTEIbHbIE PACCYKIEHUS B XOJI€ pPELICHUS
3a/1ay;



- BJIaJICHHE OCHOBHBIMU MOHATHUSAMH O IJIOCKUX M MPOCTPAHCTBEHHBIX I€OMETPUUECKUX
¢burypax, uX OCHOBHBIX CBOMCTBAX;

- c(OPMHUPOBAHHOCTH YMEHUS Paclio3HaBaTh HAa YEPTEXkax, MOJCISAX U B PEaIbHOM MHUpE
reoMeTpuieckue GUrypsl;

- IPUMEHEHHE W3YyYCHHBIX CBONCTB reoMeTpudecKux ¢Guryp u (Gopmyn s pemieHwHs
reOMETPUYECKUX 3aJ1a4 M 3a/1a4 C TPAKTHIECKUM COACPIKAHUEM;

- BIIQJICHUEC HaBBIKAMH HCIOJB30BAHUS TOTOBBIX KOMIBIOTEPHBIX IPOTPaMM IIpH
pelIeHny 3a1a4.

B cooTtBercTBMM C uAeAMH CTaHIAPTOB HOBOrO mnokojeHus YMK conepxur
JOCTAaTOYHBIN MPAKTUYECKUN MaTEepHal:

- JUI1 OCBOCHMSI OCHOBHBIX ITPEIYCMOTPEHHBIX CTAaHAAPTOM YMeHUll U HAKOTUICHUS OTIbITa
B HCMOJB30BAHUM TMPUOOPETEHHBIX 3HAHUW W YMEHHH B TPAKTHYECKOW JEATEIbHOCTH U
TOBCETHEBHOM KHU3HH 10 BCEM pazjiejiaM Kypca reOMeTpHH;

- st GOopMUPOBaAHUS CTAHJAPTHBIX YHUBEPCATBHBIX YUCOHBIX IEUCTBUIN, OTHOCSAIIIUXCS K
MOMCKY M BBIJICJICHUIO HE0O0XO0MuMOW WH(MOPMAIMH, CTPYKTYpPUPOBAHUIO 3HAHUN, BBIOOPY
HanOosiee 3PGEeKTHUBHBIX CHOCOOOB peIIeHUs 3a7ad, OCMBICICHHIO TEKCTa U pedieKCHu
crioco0O0B W yCIIOBUN JIEHCTBUM.

VYnaensercs BHUMaHWe W (OPMUPOBAHUIO 3HAKOBO- CHUMBOJHMYECKUX W JIOTHYECKHUX
JNIEUCTBUIL.

bamanc Teopun u mpakTUYECKUX 33IaHUM B YYCOHHMKAxX HaIleJIeH Ha OBJIQJICHUE
HaBBIKAMHU  TIO3HABATEIHHOW, Y4eOHO-HUCCIEAOBATEIILCKON W  TMPOEKTHOM  JESATEIHHOCTH,
HaBbIKaMU pa3pelieHus mpoosieM; Ha ClIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY TOUCKY
METO/IOB PELIECHUS MPAKTUYECKUX 3a]1a4 KaK MeTanpeMETHOMY pe3yJbTaTy 00yYeHHUs.

[Ipemmaraemprii ydeOHUK W JUAAKTAYECKUE MaTepuajabl MPEACTABISET CcOO00H
OpraHuyeckoe OObeIUHEHHE TEOPEeTUUYECKOro MaTepuaiga ¢ CHCTEeMOW  YIpa)KHEHUH,
Pa3BUBAIOIICH TEOPHIO, WUIIOCTPUPYIOIMICH €€ MPUMEHEHHEe, O00eCIeunBaroieii YCBOCHHE
METOJI0B IPUMEHEHUS TEOPUHN K PELICHUIO 3a/1a4.

ABTOpPOM  BBLJIEIEHBI TpeOOBaHUS K JUYHOCTHBIM  pe3ylibTaTaMm, TpyIna
METanpeIMETHBIX pe3YJIbTaTOB, OCHOBAaHHBIX Ha PETYISTUBHBIX YHUBEPCAIBHBIX Y4EOHBIX
neiictBusix (YVY]]), rpynmna meranpeiMeTHBIX Pe3yabTaTOB, OCHOBAaHHBIX HA MO3HABATEIbHBIX
VYV]J u rpynma meranpeIMeTHbIX Pe3yJbTaTOB, OCHOBAaHHBIX HAa KOMMYHHMKATHBHBIX Y'Y /I,
pa3BUTHE KOTOPBHIX 00ECIEUNBAETCSA MCIOJIb30BAHUEM YYEOHHMKA M JIPYruX KoMrnoHeHToB YMK
o reomerpuu s 10 — 11 xmaccos.

5. Coaepskanue y4eOHOTO NpeaMeTa

IIpsimMble U MJIOCKOCTH B mpocTpaHcTBe. OCHOBHBIE NOHATHS CTEPEOMETPUM (TOUKa,
npsiMasi, INIOCKOCTh, IPOCTPAHCTBO).

IIepecekaromuecs, napaulelbHble U CKPELIUBAIOLIUECS IIPSMBIC. YTOI MEXKAY IPIMBIMU
B npoctpaHcTBe. llepnenaukynsapHOCTh mpsAMbIX. [lapamiensHOCTs U NEPHIEHIUKYIAPHOCTD
NpsAMOM M IUIOCKOCTH, IIPU3HAKM U CBOMcTBA. TeopeMa O Tpex MEpHEHIUKYIAPAX.
IlepnieHauKynAp U HAKJIOHHASA. YTOJI MEXKIY IIPAMOU U IUIOCKOCTBIO.

[TapamiensHOCTD MIIOCKOCTEN, EPIEHAUKYISAPHOCTD IIIOCKOCTEN, IPU3HAKU U CBOWCTBA.
JIBYrpaHHBIN yroJi, TUHEHHBIN YTOJl ABYTPAaHHOTO YIJIA.

Paccrosnus oT TOUKM A0 IIIOCKOCTU. PaccTrosiHue OT npsAMon 10 muiockoctu. Paccrosuue
MEKy ITapajuIeIbHBIMU IIJIOCKOCTAMU. PacCcTosiHUE MEX Y CKPEILIUBAIOIIMMHUCS MIPSIMBIMU.

[TapamiensHoe npoekTupoBanue. I1nomans OpTOroHaJIbHON MPOEKIIUA MHOTOYTIOJIbHHKA.
N3006pakeHue npoCcTpaHCTBEHHBIX QUTYD.

MmHuororpanauku.  Bepmmnbel, peOpa, TpaHu  MHOrorpanHuka.  PasBeprka.
MHororpanssle yribl. Beinykiibie MHOrorpanauku. Teopema Diinepa.

[Ipu3ma, ee ocHoBaHUs, OOKOBBIE pedpa, BHICOTA, OOKOBask MOBEPXHOCTh. lIpsmast u
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naxnonHas npusma. [lpasunbHas npusma. [apannenenunen. KyoO.

[Mupamuna, ee ocHOBaHUE, OOKOBBIE pedpa, BBICOTA, OOKOBas IIOBEPXHOCTH. T peyroyibHas
nupamuja. [IpasunbpHas nupamuga. Y ceyeHHas nupamua.

Cummerpun B KyOe, B mapaiienenurneae, B npusMe u nupamuze. [lonstiue o cuMmmeTpun
B IPOCTpaHCTBE (LEHTpajibHas, oceBas, 3epkaibHasi). [IpuMepsl cCUMMETpUl B OKpY)KaroLIEM
MHUpE.

Ceuenus xKy0a, MIPU3MBI, TUPAMU/IBI.

[IpencraBnenne o MPaBMIIBHBIX MHOTOTPAHHUKAX (TETpa’ap, KyO, OKTasp, MOJIEKadap M
HUKOCAdIP).

Tesa u moBepxHocTu BpameHus. L{winHap u koHyc. YcedeHHbI koHyc. OCHOBaHHUE,
BBICOTA, OOKOBasi IOBEPXHOCTb, OOpasyromias, pa3zBepTka. (OceBble CEUEHUS M CEUeHUs
napajuiesbHble OCHOBAHHUIO.

ap u chepa, ux ceueHus:, KacaTeabHas INIOCKOCTb K cdepe.

O0bembl Tes M IUIOWIAAM MX NMoBepxHocTeil. [lonarue 06 oOveme Tena. OTHOLIEHME
00BEMOB MOJOOHBIX TEI.

@opmynsl 06beMa Kyba, NPSMOYrOJLHOTO Hapajuielenunena, MNpU3Mbl, UIMHIPA.
@opmynbsl o0bemMa mupamMuAbl M KoHyca. DopMysbl IUIOHIAAM HMOBEPXHOCTEH NHWIMHApPA U
KoHyca. @opMyibl 00beMa I1apa 1 MmiIomaau chepsl.

Koopaunatel u BekTOpbl. JlekapToBbl KOOpAMHATHI B mpocTpaHcTBe. dopmyra
pPaccTOSHUS MEXKY IBYMsI TOUKaMU. Y paBHEHUs cepbl U miockocTH. dopmyna paccTosiHUS OT
TOYKH JI0 MJIOCKOCTH.

Bekropsl. Monyne BekTtopa. PaBeHCTBO BekTOpOB. Cll0kKEHHWE BEKTOPOB M YMHOXKEHHE
BEKTOpa Ha YMCIIO. YToJa Mexay Bekropamu. KoopauHaTtel BekTopa. CKansipHOE MPOU3BEICHUE
BekTOpoB. KommHeapusle BekTopbl. PasiokeHme BekTOopa IO JIBYM HEKOJUIMHEAPHBIM
BeKkTOpaM. KoMimanapHele BEKTOPBI. Pa3noxkeHue 1o TpeM HEKOMIUIAHAPHBIM BEKTOPAM.

CKaJSIPHOE IIPOM3BEIEHUE BEKTOPOB, IPUMEHEHHUE CKAJISPHOIO IPOU3BEICHUS BEKTOPOB
K PEIICHHIO 3a/a4.

B Tom umcae: Tekymuii KOHTPOJIb OCYIIECTBISETCS B BHJE: CAMOCTOSITEIBHBIX PadoT,
IIUCBMEHHBIX  TECTOB, MaTEMaTUYECKUX  JUKTaHTOB, IIPOEKTHOM  JEATEIIBHOCTH,
HCCIIEI0BATEIIbCKON AEATEIbHOCTH, YCTHBIX U IHCBMEHHBIX OIPOCOB II0 TEME YPOKa.

BBOJHYI0 JMarHoCTUKY, IPOMEXKYTOUHBIE KOHTPOJbHbIE pPAabOTBl U UTOTOBYIO
JUArHOCTHKY IIPEIIO0JIaraeTcs MPOBOAUTH B BUJIE Pa3HOYPOBHEBBIX TECTOBBIX 3aJaHUM.

C yueroM ypOBHEBOH cHEUU(HUKH KJIaCCOB BBICTPOEHA CHCTEMa YUEOHBIX 3aHATHM
YPOKOB, CHPOEKTHPOBAHBI L€, 3a/la4M, OXKUJAEMble PE3yJabTaTbl 00ydeHUs (IJIaHUpYyeMble
pE3yIbTaThl).

IInanupyercsi  HMCHOJB30BAaHME  CJHCAYIOIIUX  MEJATOTHYECKHX  TEXHOJIOTHMH:

- TEXHOJIOT'MH IIOJIHOTO YCBOCHMUS;

- TEXHOJIOTUM 00y4YEHMsI Ha OCHOBE CXEMaTUYHBIX MOJIENIEH;

- TEXHOJIOTUHU 00yUeHHsI Ha OCHOBE pELICHMS 3a/1ay;

- TEXHOJIOTUH NPOOJIEMHOI0 00y4EHuS;

- TEXHOJIOTUU MPOEKTOB;

- TeXHOJIOTUHU 00yueHus ¢ ucrnonb3oanuem MKT.

B TeueHume roda BO3MOXXKHBI KOPPEKTHUBBI palOouell NporpaMMbl, CBS3aHHBIE C
00BEKTUBHBIMH TPUYUHAMU.

B YMK cucremarndyso u MOCJICAOBATCIIBHO HU3JIOKCHO COACPIKAHHUEC HMIKOJIBHOI'O KypcCa
CTCPCOMCTPUH. 910 COACPIKAHUC CIICAYIOMIUM 06p330M pacipeacicHo o KiracCaM:

10 xkjaace (70 yacoB)

AKCHOMBI CTEPEOMETPUU U UX CJICACTBUA.
HCpBI/IqHLIe MOHATHA CTCPCOMCTPHUU (TO‘{Ka, npsamas, IJIOCKOCTD, HpOCTpaHCTBO).
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Axcuombl crepeoMerpun. CrocoObl 3aiaHusl IUIOCKOCTH. B3anMmHOe pacrosiokeHue AByX
npsamelx  (Ilepecekaromumecs, napamienbHble U CKpeliuBaroluecss mnpsmbie). Hekoropbie
CJIEJICTBUS U3 aKCHOM.

[MapanjeJbHOCTH NPSIMBIX, IPAMOM M IJIOCKOCTH.

[lapannenbHple mnpsMble B HIPOCTpaHCTBE. B3auMmHOe pacnonoxeHue MnpsMoul Hu
IJIOCKOCTH, MApaJJIENbHOCTh NPSAMOM U MJIOCKOCTH.

B3anmHoe pacnoJiojkeHHe NPSMBIX B INPOCTPAHCTBE, YroJl MeKAy ABYMA
NPSAMBIMH.

CkpemuBaroiiecs npsMble. YIJIbl C COHAIIPABJIEHHBIMU CTOPOHAMHU. YTOJI MEXIY ABYMS
MPSIMBIMU B TIPOCTPAHCTBE.

IMapanieJbHOCTH MIOCKOCTEIA.

B3anmHOe pacnosioxkeHne IBYX IUIOCKOCTEH, MapaluledbHOCTh IUIOCKOocTel. [Ipu3Hak
napajuieIbHOCTH MIocKocTell. CBOMCTBA MapaylieNbHBIX TIOCKOCTEM.

Terpasap. [lapanienenunesn.
Nzobpaxenue ¢puryp B crepeomerpuu. [locTpoenne cedeHnii MHOTOTpaHHUKOB.
I[NepneHaUKYJSIPHOCTH NMPSIMOI U MJI0CKOCTH.

[lepnengukynsipuple  mpsMble B TOpocTpaHcTBe.  [lapamnensHbie  TpsiMbIe
MEpNeHIUKYIApHble K IIocKocTU. [Ipu3Hak neprneHAeKyaspHOCTH NPSIMOW U TUIOCKOCTH.
[locTpoeHune B3aUMHO MNEPHEHAMKYISIPHBIX MPSAMOM M IUIOCKOCTH. B3auMMOCBS3b Mexay
MapaJIEIbHOCTBI0O M TEPNEHIUKYISIPHOCThIO MPSIMBIX M IUIOCKOCTEH. TeopemMa o mpsMOH,
MEePIEeHIUKYIIPHON K MIOCKOCTH.

IlepnieHAUKYJISIP M HAKJIOHHAS. YTOJ MEXKAY NPAMOil U IJIOCKOCTBIO.

Paccrostnue ot Touku 10 miockocTu. PaccTosiHue Mexay napauieTbHbIMH TIOCKOCTSAMH.
TeopeMa 0 Tpex NepneHIUKYJIIpax. Yo MEeKIy NPAMOU U TIJI0CKOCThIO. [lepneHIuKyasspHOCTb
mIockocTeil. CUMMETpPHST OTHOCHTEIIBHO OCH M CUMMETPHSI OTHOCUTEIIBHO TUIOCKOCTH. OOmuit
MIEPIEHIUKYIIAP ABYX CKPEUIUBAIOIINXCS MPSMBIX.

JAByxrpanusbiii yroJj. [lepneHauKyJIAPHOCTD MJIOCKOCTEM.
JIByXrpaHHbBIl  YTOJIL. [Ipu3Hak  NEepHEHAUKYISIPHOCTH  ABYX  IJIOCKOCTEH.
[IpsimoyroapHBIN NTapajuieIenuIe].
Ilonsitue Muororpannuka. lipusma.
[Tonsitne muororpannuka. [lpusma. [1nomane moBepXHOCTU MPU3MBL
IMupamupaa.

[Mupamuna. IlpaBunbHas nupamuga. YcedeHHas mnupamuzaa. Ilnomane mnoBepxHOCTH
MUpaMU/IbI.

IIpaBuabHBIE MHOTOTPAHHUKH.

Cummerpuss B mpoctpaHcTBe. [loHSATME NpPaBUIBHOTO MHOTOTPAHHHUKA. OJIEMEHTBI
CUMMETPHUHU PABIILHBIX MHOTOTPAHHUKOB.

IlonsiTHe BeKTOpa B POCTPAHCTBeE.

[Tonsitne BekTopa. PaBeHCTBO BEKTOPOB.

CJi0’keHNe U BBIYUTAHHE BEKTOPOB. Y MHOKEHHE BEKTOPAa HA YMCJIO.

CrnoxxeHue u BblYMTaHUE BEKTOPOB. CyMMa HECKOJBKUX BEKTOPOB. YMHOXEHUE BEKTOpa
Ha yucio. Pemenue 3agady Ha NPUMEHEHUE CIIOKEHUS BEKTOPOB M YMHOXEHHUS BEKTOpa Ha
YHCIIO.

Komnuianapubie BeKTOPBI.

Komnnanapueie BekTopshl. IlpaBuno mnapamnenenunena. PasznoskeHue ogHOro u3 Tpex
KOMIUTAHAPHBIX BEKTOPOB MO JBYM ApyruM. Pa3znoikeHue BEeKTOpa MO TPeM HEKOMIUIAaHAPHBIM
BEKTOPAM.

Hrorosoe nosropenue.

AKCHOMBI CTEpPEOMETpPUM U UX clieacTBus. llapannenbHOCTh NPSIMBIX U IJIOCKOCTEH.
Teopema 0 Tpex MNEPHEHAMKYISApAX, Yrod MeXIy NOpsSIMONM U IUIOCKOCThbIO.BekTopel B
MPOCTPAHCTBE, UX MPUMEHEHUE K PEHICHUIO 3a/1ay.



11 kaacc (68 yacoB)

Metoa KOOpPAMHAT B IPOCTPAHCTBeE.

KoopaunaTsl TOUKM M KOOpAMHATHI BEKTOpa. JleKapTOBBbI KOOPAMHATHI B POCTPAHCTBE.
@dopmyna pacCTOSHHUS MexAy JByMs ToukaMu. IlIpsimoyrosibHas cuctema KOOpAMHAT B
npocrpancTBe. Koopaunatsl BekTopa. CBs3b MEXAY KOOpPAMHATaMU BEKTOPOB M KOOPAMHAT
toyek. [Ipocreiimue 3a1a4n B KOOpAMHATAX.

Bexropel. Moaynbs BekTopa. PaBeHCTBO BekTOpoB. Ci0XE€HHE BEKTOPOB U YMHOKEHHE
BekTOopa Ha unciio. KoopauHats! BekTopbl. CKalsipHOE IPOU3BEACHUE BEKTOPOB. JlJInHA BEKTOpA.
Yron mexny Bekropamu. CKalsipHOE MPOU3BENEHUE BEKTOPOB. BhlumciieHue yrioB Mexnay
MPSIMBIMU U TUIOCKOCTSIMH. Y paBHEHHE MJIOCKOCTH ™.

JBrwxkenus. lloHsaTue cuMMeTpum B IIPOCTPAHCTBE. lenTpanbHas cumMMeETpHS.
3epkanbHas cummerpus. OceBast cummerpust. [lapamnensusiii nepenoc. IIpeoOpazoBanus
noaobus*. Cummerpus B KyOe, mapauenenumnese, npuzMe u nupamuzae. llpumepsl cummerpun
B OKpY)KaroIlleM MHUpE.

uauHap, KOHYC U WAap.

Tena Bpamenuns. [loopor Bokpyr mnpsimoil. [lomstne nmmuuapa. Hunuaap. Konyc.
VYceuennsriii konyc. Cepa. YpaBuenue cdepsl. BzanmHoe pacmosoxenne chepsl U TUIOCKOCTH.
Kacarenbnas mnockocts k cepe. [Inomans chepsi.

O0bembl TeJI.

[Tonsatue o6vema. OObeM MpsIMOYroJIbHOTO TMapaienenuneaa. O0beM MPIMOYTOIbHOM
MIPU3MBbl, OCHOBAHUEM KOTOPOM SIBJISIETCS MPSAMOYTOJIbHBIN TPEYTrOJIbHUK.

O6bem nmpsmoii ipusMbl U muiuHapa. [Ipusma, ee ocHoBaHuMe, 00KOBBIE pedpa. BricoTa,
O6okoBas moBepxHOCTh. [Ipsimas m HakioHHas mpusMma. [lupammna, ee ocHoBaHHe , OOKOBBHIE
pebpa, BbICOTa, OOKOBasi MOBEPXHOCTh. TpeyrosibHas mnupamuna. IIpaBuibHas mnupaMuia.
VYceuennas nupamuga. O0beM HaKJIOHHOW MPU3MBI, TUPaMUbI U KOHyca. Berunciaenue o0beMoB
TeJ C MOoMOIbI0 uHTerpana. O0beM HakIoOHHOUW mpu3Mbl. O0BeM mupamuabl. O0beM KOHYCA.
Ceuenne ky0Oa, mnpu3Mbl, nOUpaMuibl. llpencraBieHne O NPaBUIBHBIX MHOTOTPaHHHUKaX
(TeTpasap, KyO, OKTa’aAp, AOACKAIP U UKOCAMIP).

ap u cdepa, ux ceuenus. KacarenpHas miockocts k chepe. O6beM 1apa U Mmiomaab
cheppl. OObeM 1IAPOBOrO CETMEHTa, LIAPOBOTO KOHYCa, CEKTopa. YpaBHeHUE cdepbl U
IJIOCKOCTH.

Hrorosoe nmosropenue kypca reomerpum 10-11kiaccoB. AKCHOMBI CTEPEOMETPHH.
[TapanienbHOCTh MPSMBIX, MAPAIICIIBHOCTD MPSAMON U MIOCKOCTH. CKpeniuBarouecs mnpsmbie.
[MapannensHoCcTh TUIOCKOCTEH. [lepneHAUKYIIpHOCTh MPSIMOIM U IUIOCKOCTH. TeopeMa o Tpex
NepHeHIuKyIsApax. Yrol MeXAy TMNpsAMOM UM IUIOCKOCTBbIO.  J[BYXrpaHHBIH  yroul.
[lepnenuKynapHOCTh MJIOCKOCTEH. MHOTOTpaHHMKH: MapajlieNenure],, mpu3Ma, MUpamuia,
IJIOLIAU UX TOBepXHOCTeil. BekTopsl B mpocTpancTBe. JlelicTBust Hag BekTopamu. CkansipHOoe
npousBeieHne BeKTopoB. L{uanHap, KOHYC W miap, MIoMaAu UX moBepxHocTeil. OObeMbl Ted.
KomOunanus ¢ onrcanHbIME cepamu.

1) Kypc YMK crepeomerpuu, Kak, BIpPOYEM, W IUIAHUMETPUH, MOCTPOCH HA OCHOBE
TEOPETUKO-MHOKECTBEHHBIX IPEJICTaBICHUA. B HEM MpUMEHSETCS OIrpaHUYEHHBIM Kpyr
TEOPETUKO-MHOXKECTBEHHBIX  IOHATUH W CUMBOJIOB, JOCTAaTOYHBIA  JUIsI  ONHCAHUS
TF€OMETPUYECKHUX IOHATUN M OTHOUIeHMH. Hampumep, B cTepeoMeTpuun TIeOMETPpUYECKHE
¢urypsl (J0MaHble, KpUBBIE, IUIOCKHE M MPOCTPAHCTBEHHBIE) OIMPECIAIOTCS TaKHUM 00pa3oM,
YTO MCKIIIOYAIOTCsl OOpaIeHNs K MHTYULINY.

2) IloctpoeHue IIKOJBHOTO Kypca CTEpEOMETPHM Ha  JIETKO  0003pHMOM
aKCMOMAaTHYECKON cucteMe. AKCHOMBI CTEPEOMETPUM HAJCTPAUBAIOTCSA HaJl CUCTEMOM aKCHOM
IUTAHUMETPUH, 00pasys, TaKUM 00pa3oM, aKCHOMATHKY Kypca CTEpEeOMETpHUH.

3) B Kkypce crepeomerpun paccMaTpPHBAIOTCS T'€OMETpPUYECKHE MpeoOpa3oBaHuUs
(1BHXeHHe, Moaooue), KOTOPhIE IPUMEHSIOTCS K I0KA3aTeNIbCTBY TEOPEM U PEIICHHIO 33/1a4.
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B yueOHuke cTepeoMeTpuu TOCIEC HW3YYCHHS IBW)KCHUH BBOIUTCA OOIIee MOHATHE
CUMMETPHHM TE€OMETPHUYECKOW (UTYpBl, TEPEUUCIAIOTCS DIEMEHTHl CHMMETPHH Kyba W
IIPaBUJIBHOTO TETPa’dpa.

4) lllupokoe NpUMEHEHHE B KYpCE HaXOIUT BEKTOPHO-KOOPANHATHBINA METOI.

KoopannaTHBII MEeTO Ha MJIOCKOCTH W €r0 MPUMEHEHHUE K PEHICHHUIO 3a7ad anreOpbl u
IUTAHUMETPUHU  y4alluecsi W3YyYaloT B Kypcax MaTeMaTHKM OCHOBHOM miKoisl. B kypce
CTEPEOMETPUHN M3yYEeHUE KOOPIUHATHOTO METOIa MPOJ0IDKaeTcs. B yaeOHIKe KOOpMHATH bIif

METOJl B TIPOCTPAHCTBE cCpa3y >K€ TECHEHIIUM 00pa3oM CBS3BIBACTCS C BEKTOPHBIM
METOJIOM, TaKHUM 00pa3oM, ydJaiiuecs cpasy e MPHOOIIAIOTCS K NPUMEHEHHIO B T€OMETPUH
KOOPAMHATHO-BEKTOPHOTO METO1a. BBOIUTCS cucTeMa KOOpIuHAT B IPOCTPAHCTBE, KOOPAMHATHI
TOYKHM U BEKTOpa, U3JIararoTcsl ONepaluy HaJl BEKTOpPaMU B KOOPJIMHATHOU GopMme (CI0kKEHHE U
BBIUMTAaHHE BEKTOPOB, YMHO)KEHHE BEKTOpa Ha YHCIO, CKAJSIPHOE MPOM3BEIACHHUE BEKTOPOB),
KOOpAWHATHBIE (POPMYIIBI [UTMHBI BEKTOPA, yrila MEXIY JABYMsI BEKTOPAMH, PACCTOSIHUS MEXKIY
JIBYMSI TOYKaMH, BBIBOJATCS yPaBHEHHS TUIOCKOCTH M cepbl. BEKTOPHO-KOOPIMHATHBIA METO/
MPUMEHSETCS K JOCTATOYHO ITMPOKOMY KPYT'y T€OMETPHUYECKHX 3a/1a4.

5) CoxpaHEHO KJIaCCHUYECKOE JUIS Kypca I'€OMETPHU TPHUMEHEHHE B HEM DJICMEHTOB
TPUTOHOMETPHUU. ODJIEMEHTHl TPUTOHOMETPHUH  TPAJAWIMOHHO TPHCYTCTBYIOT B  Kypce
IUTAHUMETPUU W I[IHPOKO TPUMEHSIOTCA K 3ajJadaM IUTAaHUMETPUU U CTEPEOMETPHH.
TeopeTrnueckas yacTb 3TOTO MaTepuaia cocpeoToueHa B Teme 9 kiacca « Tpuronomerpuyeckue
¢byHkuu. Pemenne TpeyrodbHIKOBY. Tema COEPKUT ONPEIeIeHUs] TPUTOHOMETPUIECKAX

(GyHKIMM, MX U3MEHEeHHEe Ha poMexkyTke oT 0 10 p (T. €. B mpeienax 3HaueHU YTriIoBbIX
BEJIMYUH BBITYKJIBIX MHOTOYTOJIEHUKOB), BBIBOJ HEKOTOPBIX U3 OCHOBHBIX TPUTOHOMETPHUIECKUX

TOXIECTB, M3YyYCHHE COOTHOIIEHUH MEXIy CTOPOHAMH M yIJIaMH HPSAMOYTOJIBHOTO
TPEYroJIbHUKa, IPUMEHEHHE B TEOpEMaxX KOCUHYCOB M CHHYcOB. HecMOTpst Ha orpaHMYEHHOCTh
Habopa »HTHUX CBEAECHUH, OHM HAXOJAT JOBOJBHO IIMPOKOE IPUMEHEHHE Kak B Kypce
IUTAHUMETPUHU, TaK U B Kypce CTEPEOMETPUH BO BCEX 3a/layax, IJ€ HEPeaKO MPUXOAUTCS
HaXOJUTh 3JIEMEHTHI TPEYrOJbHUKOB. B Kypce ctepeoMeTpun NpUMEHEHHE TPUTOHOMETPUH K

Tr€OMETPUYECKUM  3aJa4aM  JOMNOJHIETCS  BO3MOXHOCTbIO  IpeoOpa3zoBaHMi
TPUTOHOMETPUUYECKUX BBIPAKEHHM.

6) YMK mno crepeomerpuu, Kak M y4eOHHMKU IUTAHUMETPHH, IPEICTABISCT YYHTEIIO
LIMPOKHE BO3MOXHOCTH 110 OOOTAIEHUIO YYalIUXCsl IPOCTPAHCTBEHHBIMH NPECTABICHUAMU U
pPa3sBUTHIO UX IPOCTPAHCTBEHHOTO BOOOpakeHUs. Takue BO3MOXKHOCTH METOAUYECKU
peanu3yroTcs CIEeAYIOIUM 00pa3oM:

- U3JI0’KEHUE TEOPUH 110 BO3MOKHOCTH 00paIAeTCs K )KU3HEHHOMY OIBITY Y4YalllUXCsl, UX
IIPOCTPAHCTBEHHBIM IPECTABICHUAM, C(HOPMUPOBAHHBIM B Kypce INIAHUMETPHH;

- Iepej; MpOBEAECHUEM JIOTMUYECKOTO JI0Ka3aTeNIbCTBA MOJIEJIUPYETCs MPOCTPAHCTBEHHAS
CUTYyallUsl, YUYUTEI0 PEKOMEHJYeTCsl BHayaje JeMOHCTPUPOBATh COOTBETCTBYIOLIYIO MOJEIb,
J0OHMBAsICh €€ YeTKOT0 NOHUMaHMs yJaluMucs;

- uMeeTcsd CHelLuanbHas CcHUCTeMa YIPaKHEHWH, HalpaBjieHHas Ha oOoramieHue
IIPOCTPAHCTBEHHBIX  MPEJACTABJIEHUN  ydalMXCsi, pa3BUTUE MX  MPOCTPAHCTBEHHOI'O
BOOOpPaXEHHUS;

- BaXHas pOJb B JIOCTHXKEHHH OOCYXJTaeMOW NpoOIeMbl NPUHAMISKUT H3YUECHUIO
napajyieIbHOr0 MPOEKTHUPOBAHUS HA IUIOCKOCTh, MOCTPOCHUSAM M HM300paXEHUSM IUIOCKUX U
MIPOCTPAHCTBEHHBIX (PUI'Yp M MX CEYEHHUH, pEeIIeHHIO 3a/1a4, B KOTOPBIX YYaIIUMCSl MPUXOAUTCS
paccMaTpuBaTh U H300pakaTh COUETAHUSI TEOMETPHUECKUX PUTYD;

7) YMK mno crepeoMeTpuH, Kak W Y4eOHHKM IUITAHUMETPUH, MPEICTaBIseT CcOOOM
opraHuyeckoe OOBEIUHEHHE TEOPEeTHMYECKOro Marepuaja ¢ CHUCTEMOH  yIpaKHEHHI,
Pa3BUBAIOIIEH TEOPHUIO,

WUTIOCTPUPYIOILEH ee MpUMEHEeHUE, 00eCeunBaloIlel yCBOEHHE METOJIOB IPUMEHEHUS
TEOPUH K PELICHHIO 3a7ad, (GOpMHpPOBaHHE HEOOXOJMMBIX YMEHHH M HABBIKOB, 3aKpeIlICHHE,
MIPOBEPKY M CaMOIIPOBEPKY YCBOCHMs 3HaHUU M ymeHHil. IlpakThueckas yacTh yueOHUKa
COCTOHUT M3 CIEAYIOUIUX BUJIOB YIIPaKHEHHIA:
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- 3aJaHus, OpeajraraCMbIiC ydaliuMCsa K BBIIIOJIHCHUIO B IIPOLCCCC 0OBsICHEHHUS (I/IJII/I
CaMOCTOSITEJILHOTO U3yUYEHUs) TEOPETUUECKOro Marepuara. LleneBas ycraHOBKa 3THX 3alaHUM

pa3nu4YHa: MOATOTOBKA HA YAaCTHOM IpPHMEpPe K YCBOSHUIO JO0Ka3aTelIbCTBA B OOIIEM
BHUIC, HCIIOCPCACTBCHHOC NPUMCHCHUEC TCOPHUH, AKICHT Ha OCO6CHHOCTI/I €C NMPUMCHCHUA U IP.
Bo Bcex

CiIyJasix TJIaBHAs TeIarornyeckasi 1ejb — BOBJICUCHUE yJAIIMXCS B MPOIIECC aKTUBHOTO
HU3YUCHUA TCOPUHN, HCAOMYIMICHUC BO3MOKHOCTH OCTaBaTbCA MM NAaCCHUBHBIMU CIIYIHATCIAMMU.

- 33/1a4M 10 MaTepuaity naparpaga;

- BOIIPOCHI U 3aJa4Hu 110 MaTCpualy rjiaBbl;

- HMMCIOIIHUECS BOMIPOCHI IMO3BOJISIIOT, KAaK IPaBHJIO, B YCTHOH QopMe NpPOBEPHTH,
HAaCKOJIbKO BEpPHO Y4al[uecsi MOHSIM OOBSCHEHUE Y4YUTENs; ATH BOIPOCHI MOTYT OBITh
WCIIOJIb30BAHBI IS OpraHu3aiuu (PPOHTAIBHON pabOTHI B KJ1acce;

6. TeMaTHYecKoe MIJIAHUPOBAHUE C ONpe/e/iIeHNEM OCHOBHBIX BHI0B Y4eOHOM

ACATCJIBbHOCTH
Kon
No Tembr -BO OcCHOBHBIE BUJIBI ICATEIILHOCTH ydanuxcs (1o paszaenam)
n/n | (pazmensl) | 4ac
OB
10 kaacce
1 Hosropenn | 12 OTOop W cpaBHCHHE MarepHaja I0 HECKOJIBKUM HMCTOYHHKAM
I?ISYIIGHHOPO Brinonnenue 3aaHui o pa3rpaHUYECHHIO MIOHSATHIA.
MaTepHana Cucremarn3anus y4deOHOTo Marepuana. AHaIM3 TPOOIEMHBIX
3a kypc 7-9 cutyanuid. Pemenue 3amauq.
KJIaCCOB
2 Beenenue B | 3 [Tepeuncnenne OCHOBHBIX (UTYp B MPOCTPAHCTBE (TOYKA, TpsiMasi,
I(/:I”i“(e)pGOMeTp IUIOCKOCTh), (OpPMYTUPOBAHHE AaKCHOMBI 00 HX B3aHMHOM
pPAcHoOJIOKEHUH W WUTIOCTPUPOBAHHME 3TH AKCUOM MpUMEpaMH U3
OKpyKaroleii 00CTaHOBKHU; (OPMYIMpPOBAHUE M J0Ka3aTelIbCTBO Ha
OCHOBE aKCHOM IIEPBBIX TEOpPEM CTEPEOMETPHHU, B TOM 4YHCIIE
dbopmynupoBaHHe U AOKa3aTeIbCTBO TEOPEM O MPSIMOMN, MPOXOISIIEH
yepe3 JBE TOUKH, (GOPMYIUPOBAHHE M JI0KA3aTEbCTBO TEOPEMBI O
€IMHCTBEHHOCTH IUIOCKOCTH, MPOXOAAIICH dYepe3 TpuU TOUYKH, HE
JIeKAIIUX HA OJTHOW MPSIMOU
3 Hapamnens | 16 OnuceiBaTh BO3MOXKHBIE CIIOCOOBI PACIIONOKEHHS B MPOCTPAHCTBE:
ﬁggﬁﬂx " IBYX TpPSIMBIX, TNPSAMOA U IUIOCKOCTH, JBYX IUIOCKOCTEH.
ILIOCKOCTEll DopMyapoBaTh oTnpeAeNneHus: napauIeaTbHbIX MPSIMBIX,
CKPEIUBAIOIINXCS TPSAMBIX, HapauieIbHBIX MPSMON M IJIOCKOCTH,
napajulebHBIX TUIOCKOCTEH, TpeoOpa3oBaHUe ABMXKEHUS, (QUTYPHI,
CUMMETPUYHOMN OTHOCHUTEIIBHO TOYKH, pPaBHBIX buryp,
npeoOpazoBanust Moa00usl. Pa3bscHATH MOHATUSA: TpeoOpazoBaHUE
buryp, mapaiienbHbI TEPEeHOC, MapaielbHOe MPOEKTHUPOBAHHE,
napasuienpHas mpoekuus ( u3odpaxenue) Gurypsl. DopMyaupoBaTh
CBOMCTBA MapajuIeIbHOTO MPOEKTUPOBAHUSI.
@opMynHpoBaTh U JI0OKa3blBaThb MPU3HAKHU: MAPAUIEIBHOCTH JBYX
NPSIMBIX, MApaJJIEILHOCTH MPSMON M IJIOCKOCTH, MapajuieIbHOCTH
IByX TiockocTed. @DopmynaupoBaTh M JIOKa3blBaThb CBOWMCTBA:
napajuieIbHbIX MPSMBIX, MAPAIIIENIbHBIX INIOCKOCTEN. PemaTe 3anaun
Ha TIOCTPOEHUE CEYEHHIl MHOTOTPAaHHUKOB, a TAaKXE MOCTPOEHUE
n3o00paxkeHunit puryp
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[Tepnenauk
YASSPHOCTh
IpsIMOM U
IUIOCKOCTH,
JBYX 5
IUIOCKOCTEHN

17

DOopMyIMpOBaTh OIPEACICHU: YIJIa MEXIYy IepeCeKaoIUMUCcs
OPSIMBIMU; YIJIa MEXAY CKPEIIMBAIOUIUMUCS MPSIMBIMU; MPSIMOM,
NEPIEHANKYJIAPHOMN INIOCKOCTH; yrila MEKy IPSIMOM U INIOCKOCTBIO;
yrila MKy ABYMs IUIOCKOCTSMU; NEPIEHIUKYIAPHBIX TUIOCKOCTEH;
TOYEK, CHMMETPUYHBIX OTHOCHUTEIBHO  IUIOCKOCTH;  (uryp,
CUMMETPUYHBIX OTHOCHTEIIBHO IUIOCKOCTH; PACCTOSIHUS OT TOYKH JI0
(GUrypsl; pacCcTOSIHUS OT MPSAMOM 10 MapaIeNbHOW €l TUIOCKOCTH;
paccTOsiHUSL  MEXJAy MapajUleNIbHbIMU  IUIOCKOCTSMH;  OOIIEero
NEPHEHANKYJIAPA ABYX CKPEIIUBAOIINXCS IPSIMBIX.

OnuceiBaTh MOHATHUS: MEPHEHIUKYJSAp, HAKIOHHAs, OCHOBAHME
NEePIEHANKYJIAPA, OCHOBAaHUE HAKJIOHHOMW, IPOEKIHsS HAKJIOHHOM,
OpTOrOoHallbHasi  MPOEKUUs  (QUIYyphl,  pPAaCCTOSTHUE  MEXIY
CKpELIUBAOIINMUCS MPSIMBIMU, 3epKaJIbHAsI CUMMETpUS,
JIBYTpaHHBIA YroJj, TpaHb JBYCPAHHOIO yIia, pedpo JBYIpaHHOTO
yrila, JUWHEWHBIM yroa JAByrpaHHoro yria. PopmynupoBars u
JI0OKa3bIBaTh NPU3HAKU: NEPHEHANKYIIPHOCTH NPSIMON U TUIOCKOCTH,
MEPIEHIUKYISIPHOCTH  JIBYX IUIOCKocTed. DopmynupoBaTe U
JIOKa3bIBaTh CBOWCTBA: MEPIEHIUKYISAPHBIX MPAMBIX; IPSAMBIX,
MEPIEHIUKYISIPHBIX TUIOCKOCTH; MEPHNEHIUKYISIPHBIX IUIOCKOCTEH.
@opMynHMpoBaTh M JIOKA3bIBaTh TEOPEMBL: O MNEPHEHAMKYISAPE H
HAKJIOHHOW, TPOBEAEHHBIX W3  OJHOM  TOYKH; O  TpEX
MEepIEHIUKYISIpax; O  IUIOMAgd  OPTOTOHAJIBHOM  MPOEKUINHU
BBIIIYKJIOTO MHOTOYTOJIbHMKA. Pemares 3agaun Ha 10Ka3aTeiabCcTBO, a
TaK)K€ BBIYHUCICHHE: YIJIa MEXAY NPSMBIMH, YIila MEXAY NPIMON U
IUIOCKOCTBIO, YIJIa MEXAY IUIOCKOCTSIMH, PacCTOSHUSA OT TOYKH 0
IPSIMON, PACCTOSHUSA OT TOYKHM N0 IUIOCKOCTH, PACCTOSHUS MEXAY
CKPEIIMBAIOIIUMHUCS IPSIMBIMH, PACCTOSTHUS MEXAY NapajljIeIbHBIMU
IUIOCKOCTSIMH, IUIOHNIAJM OPTOTOHAIBHOM IPOEKIMH  BBIIMYKJIOTO
MHOT'OYT'OJIbHUKA

MHuororpan
HUKH
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OnuceiBaTh MOHATHUS: T'EOMETPUUYECKOE TEJO0, COCEJAHHE TpaHU
MHOTOTpaHHHKA, MJIOCKUHA Yrojl MHOTOIpaHHUKA, TBYTPaHHBIA YroJ
MHOTOTpaHHUKA, IUIOMIa/lb  TMOBEPXHOCTH  MHOTOTPaHHMKA,
IUaroHajibHOE  CEYEHHE TMPU3MBI, MPOTHUBOJEKAIIUE  TpaHu
napasuiesienunena, JUaroHaJIbHOE CEYEeHHUE MPHU3Mbl M MHPAMUJBbI,
yceuéHHas nUpaMHJIA. DopmyIMpoBaTh oTpeAeneHus:
MHOTOTPaHHHUKA, BBINYKJIOIO MHOTOTPAHHUKA, MPU3MBI, HPSIMOU
OPU3MBI, TPABUWIBHONH MPHU3MBL, Mapajjieyenuneaa, MUpPaMUbl,
MPaBWJIBHON MHUPaMUbl, IPABUIBHOTO TETPadpa, BHICOTHI MPU3MBI,
BBICOTHI TMHUPAMUIbI, BBICOTHl YCEUEHHOW MHpaMUIbI, anodembl
NpaBWIbHOM nupaMuibl. DOopMynupOBaTh U TOKA3bIBAaTh TEOPEMBI: O
IIoIaAu OOKOBOM MOBEPXHOCTH MHPSAMOM IMPU3MBI, O JUArOHAJAX
napajulelienunesna, O KBaJapaTre JUaroHalu MPsSMOYrOJBHOTO
napaijienenurnesa, o Iomagl O0KOBOM MOBEPXHOCTH MPaBUIIbHON
OUpaMUIbl, O IUIOMAAW OOKOBOM TOBEPXHOCTH MpPaBUILHON
yCeu€HHOM nupamubl. Pemars 3a71aun Ha 10Ka3aTeabCTBO, a TAKKE
BBIUMCIIEHUE: JIEMEHTOB NMPU3MBbl M MMUPAMUJIbI, TUIOMIAAN TOJTHON U
0OKOBO OBEPXHOCTHU MPU3MBI U MHUPAMUIBI

3aKIIYnTe
JIbHOE
MIOBTOPEHUE
Kypca
reoMeTpus
3al0 kmacc.

OTOop W cpaBHEHHME Marepuaia [0 HECKOJIbKUM HCTOYHUKAM
Brinmonnenune 3aJIaHUN o pasrpaHUYEHUIO HOHSITHU.
Cucremarmzaiusi ydeOHOro Marepuana. AHaAIU3 TPOOIEMHBIX
curyanui. Pemenue 3amay.
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UTOro

70

11 kaacce

Humsap

OOBACHATH, YTO TAaKOE€ LMIMHApPUYECKAas IIOBEPXHOCTh, €&
oOpasyrolye U 0Cb, KaKOE€ TEJIO0 Ha3blBACTCs IMIMHIPOM M Kak
Ha3bIBAIOTCA €ro JJIEMEHThl, KaK IMOJYYUTh IWIMHAP NYTEM
BpallleHUs MPSAMOYTOJIbHUKA; U300pakaTh LUIUHIP U €r0 CEYCHUS
IUIOCKOCTBIO, ~ MPOXOZAAIIEH  4epe3  0oCb, U ILIOCKOCTBIO,
NEepIEHINKYISIPHOH K OCH; OOBSICHATh, YTO TPHUHUMAETCS 32
IUIOIAaah OOKOBOW MOBEPXHOCTH IMJIMHIPA, U BBHIBOIUTH (DOPMYIIBI
JUIL BBIYMCIICHUST OOKOBOM ¥ TIOJIHOW MOBEPXHOCTH IMIIMH/IPA;
pemath 3aJayd Ha BBIYKCICHHE M JI0KA3aTeIbCTBO, CBA3aHHbBIE C
LWJIMHJPOM

Konyc

OOBACHATH, YTO TaKO€ KOHHUYECKasi MTOBEPXHOCTh, €€ 00pa3yrollue,
BEPILHHA U OCh, KAKOE TEJIO HAa3bIBAETCS KOHYCOM U KaK Ha3bIBarOTCS
€ro  JJIEMEHThI, Kak TMOJY4YUThb KOHYC MyTéM  BpalleHUs
IPSIMOYTOJIBHOTO TPEYrOJbHUKA, U300pa)kaTh KOHYC M €ro CEYCHHs
IJIOCKOCThIO,  MPOXOAAIIENd  4yepe3 OoCb, U  IUIOCKOCTHIO
MEPHEeHIUKYIAPHON K OCH; OOBICHATb, YTO TPUHHUMAETCs 3a
IJI011a1b OOKOBOM MOBEPXHOCTH KOHYCA, U BHIBOJUTH (POPMYIIBI [T
BbIUYMCIICHUS] OOKOBOW M TOJIHOM MOBEPXHOCTH KOHYCA; OOBACHATH,
KaKo€ TeJI0 Ha3bIBaeTcs yCEYEHHBIM KOHYCOM U KakK €ro MOJy4YHTb
NyTéM BpalleHUs MPSMOYTOJIbHON Tparenuy, BBIBOAUTH (POpPMYyIy
JUI BBIYMCIECHUS IUIOHIaJM OOKOBOM IOBEPXHOCTH YCEUYEHHOTO
KOHyCa; pellaTh 33Jayd Ha BBIYMCICHHE U JI0Ka3aTeNbCTBO,
CBSI3aHHBIE C KOHYCOM U YCEYEHHBIM KOHYCOM

Chepa wu
map
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dopmynrpoBaTh onpeAeneHus cheprl U mapa, uxX LIeHTpa, paauyca,
IaMeTpa; UCCIeoBaTh B3aWMHOE paclojiokeHue cdepbl U
IUIOCKOCTH, (POPMYIHPOBATh ONpeAeTeHIE KacaTeIbHOM MI0CKOCTH K
chepe, GopMmynupoBaTh M JIOKa3blBaTh TEOPEMBI O CBOICTBE H
MpU3HAKE KacaTelbHOM MJIOCKOCTH; OOBSICHITh, YTO MPUHUMAETCS 3a
wiomane chepsl U Kak OHA BBIpaXaeTcs uepe3 paiauyc cdepsl;
UCCJIEIOBATh B3aUMHOE PACIoJIoKeHue chepbl U NpsMOil; OObICHSTD,
Kakas chepa Ha3plBaeTCd BIHMCAHHOM B  HUJIUHAPUYECKYIO
(KOHMUYECKYI0) TOBEPXHOCTh M KaKUE KpHUBBIE TIOJy4aloTCs B
WIMHIPUYECKOH W KOHHUYECKONW TMOBEPXHOCTEH pa3InYyHBIMU
IUIOCKOCTSIMU; peliaTh 3a/1a4i, B KOTOPBIX (QUTYPUPYIOT KOMOHHAIIMU

MHOTI'OI'PaHHHUKOB U TCJI BpallCHUA.
Hcnonn3oBarh KOMIIBIOTCPHLIC

OporpaMMbl  TIpH
MOBEPXHOCTEH U TeJ BPAILCHHS

HN3YUCHUU

O0BEéM
MPSIMOYTOJI
BHOTO
napasuienen
UIena

OOBACHATb, KaK M3MEPAIOTCS 00bEMBI TeJl, MPOBOJS AHAJIOTUIO C
U3MEpPEeHUEeM IUIOIAZed MHOTOYTOJbHUKOB; ¢dopmynupoBartb
OCHOBHBIE CBOMCTBAa 0OBEMOB U BBIBOJMUTH C UX MOMOIIbIO (GOPMYITY
00BEMa MPSIMOYTOJILHOTO Mapajuiesenunesia

O0BEM
psAMOM
IpU3MBl U
LWIMHIpA

dopmynupoBaTh M JI0OKa3blBaTh TEOpPEeMbl 00 00BEME mnpsMOn
npu3Mbl M 00BEME LWIMHJpA; pellaTh 3aJayd, CBsS3aHHbIE C
BbIUUCIIEHUEM 00BEMOB 3TUX Tell

O0BéM
HaKJIOHHOU
MIPU3MBI,
MTUPAMU/TBI
U KOHYyCa

BbIBOIMTH UHTETpaANIbHYIO (OPMYITY /7Sl BBIYMCICHUS 00BEMOB TEI U
JIOKa3bIBaTh € €€ IOMOIIbI0O TEeopeMbl 00 00bEME HaKIOHHOMN
npusMbl, 00 o0bEMe mnupamuabl, 00 00BEME KOHYCa; BBIBOJIUTH
dopMynbl A7 BBIYUCIEHHS OOBEMOB YCEUEHHOM mNHpaMHIbl U
YCEYEHHOTO KOHYCa; pellaTh 3aJayd, CBS3aHHbIE C BBIYUCICHUEM
00bEMOB ITUX TEI
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O0BéM
rapa u
IUIONIAb
rapa

@opMyaMpoBaTh U JI0Ka3bIBaTh TeopeMy 00 o0bEéMe mapa u c eé
IOMOIIIbI0  BBIBOJUTH (OpPMYyNy IUom@aad chepbl; BBIBOJUTH
dopmynny ans  BbIUMCIEHUS OOBEMOB MIAPOBOTO CETMEHTA U
IIaPOBOTO CEKTOpa; peliath 3agadyd C NpUMEHEHHEeM (opMyl
00BEMOB Pa3IMYHBIX TEI

Bexroper B
IIPOCTPAHCT
BE

DopMyIMpOBaTh ONPEJEIECHUE BEKTOPA, €ro JJIUHbBI, KOJUIMHEAPHbIX
U PaBHBIX BEKTOPOB, NMPUBOJUTH MPUMEPHl (PU3NICCKIX BEKTOPHBIX
BEJIMYNH

OObACHUTh, KaKk BBOJATCA JICHCTBUS  CJIOKEHUS  BEKTOPOB,
BbIUMTAHUS BEKTOPOB M YMHOXXEHMSI BEKTOpa Ha YMCIO, KaKUM
CBOMCTBaMM OHM OO0JaJalOT, YTO TaKO€ IPAaBUJIO TPEYroJIbHUKA,
IPaBWIO TMapajjiesnorpaMmma U IpaBUJIO MHOTOYIOJIbHUKA CIIOKEHUS
BEKTOPOB; peIlIaTh 33aJ]au, CBA3aHHbIE C JEHCTBUAMU HAJl BEKTOPaMU
OOBACHUTHL Kakue BEKTOpPbl  HAa3bIBAIOTCA  KOMIUIAHAPHBIMU;
dopMynupoBaTb M  JOKa3blBaThb yTBEPKJAEHHWE O TPU3HAKE
KOMIUIAHAPHOCTU TPEX BEKTOPOB; OOBSICHUTH, B UYEM COCTOUT
MIPaBUIIO napajuiefienunesa  CIOXKEeHHUs  TpEX  BEKTOPOB;
dopMynupoBaTh U JOKa3blBaTh TEOPEMY O pa3lIOXKEHUH JIF0OOro
BEKTOpa Mo TpEéM JaHHBIM HEKOMIUIAHAPHBIM BEKTOpaM; MPUMEHSTh
BEKTOPBI IPU PEIICHUU T€OMETPUUYECKUX 3a]1a4

MeTton
KOOpIUHAT
B
MPOCTPAHCT
BE
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OOBICHATh, KaK BBOJUTCS MPSMOYroJibHAas CHCTEMa KOOpIMHAT B
MMPOCTPAHCTBE, KaK OMPENETSIOTCS KOOPAWHATHI TOYKA W KaK OHH
HA3bIBAIOTCS,  KaK  OMNPENENSIOTCS  KOOPAMHATBI  BEKTOPA;
dbopMynupoBaTh U JI0Ka3blBaTh YTBEPXKIEHUS: O KOOpIMHATaX
CYMMBI M Pa3HOCTH JIByX BEKTOPOB, O KOOpAMWHATaX MpPOU3BEACHUS
BEKTOpa Ha YHCIO, O CBSI3M MEXIy KOOpJIMHATAMH BEKTOpa H
KOOpJMHATaMM €ro KOHIIA U Hayaya; BBIBOJUTH U HUCIIOJIb30BaTh MPH
pelieHun 3aaad (GopMysibl KOOPAWHAT CEpeauHBbl OTpe3Ka, JUIMHBI
BEKTOpa U PACCTOSHUS MEXAY ABYMSI TOUKAMHU; BHIBOJIUTh YPaBHEHUE
cdepbl JAaHHOTO pajauyca ¢ IIEHTPOM B IaHHOM TOUKe

OOBACHATb, KaK ONpENENAeTCs yroll MEKIy BEKTOPaMH;
dbopMynupoBaTh OIpeieIeHHE CKAIPHOTO IPOU3BEICHUS BEKTOPOB;
dbopMynupoBaTh M JOKa3blBaTh YTBEPXKAECHHS O €ro CBONCTBax;
OOBSACHATh, KaK BBIYMCIUTH YrOJI MEXKIY ABYMs MPSIMBIMHU, a TaKKe
yroia Mexay NpsIMOM U IUIOCKOCTBIO, UCHOJb3yS BBIPAKECHUE
CKaJSIPHOTO TIPOM3BEJCHHS BEKTOPOB 4Yepe3 HX KOOPIAUHATHI;
BBIBOJIUTH YpaBHEHUE TIOCKOCTH, MMPOXOIALICH Yyepe3 NaHHYI0 TOUKY
U TIEPIICHIUKYISPHYIO TAaHHOMY BEKTOPY, U POPMYITy pacCCTOSHUS OT
TOYKH /0 TMJIOCKOCTH; MPUMEHSTh BEKTOPHO-KOOPAWHATHBIA METO]
IIPU PEIICHUU TeOMETPUUYECKUX 3314
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JIBukeHue

OOBACHATH, UTO TaKO€ OTOOpa)KeHUE MPOCTPAHCTBA Ha ceOsl U MpHU
KakoM cIlyda€ OHO Ha3bIBaeTCsi JBWIKCHHEM IPOCTPAHCTBA;
O0O0BSACHUTH, UTO TaKOE IIEHTPAIbHASI CHMMETPHS, OCeBasi CAMMETpUS,
3epKajgbHasi CUMMETPHS W TMapaljieNbHBINA MEepeHoC, 000CHOBKIBATH
YTBEPKACHUS O TOM, YTO 3TU OTOOpaKeHHs MPOCTPAHCTBA Ha ceds
SIBISIFOTCSI  IBMDKEHUSMH;, OOBSICHATH, UYTO TaKoe IIEHTPAIbHOE
nojobue (romoteTusi) u mpeoOpa3oBaHUe MOA00US, KaK C MOMOIIh
npeoOpa3oBaHus MOA00Ms BBOAUTCS TOHSATHE MOAOOHBIX (QUryp B
MPOCTPAHCTBE; MPUMEHSTh IBHKEHHUS U MPeoOpazoBaHUs MOJI00Us
IpU PEIICHUU TeOMETPUUYECKUX 3a/1a4

11

3aKII0YnUTE
JIbHOE

OTObop u cpaBHEHME Marepuaia IO HECKOJIbKUM HCTOYHUKAM
Brinmonnenune 3aJIaHUN 1o pa3rpaHUuvYECHUIO HOHSITHMH.
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IIOBTOPEHHE Cucrtemaruzanusi y4eOHOTO Marepuana. AHaIU3 MPOOIIEMHBIX
pu cutyauuii. Pemenue 3amad.

MOJITOTOBKE
K UTOrOBOH
aTTecTalu
o
T€OMETPHH.

IloaroroBk
ax EI'D

UTOro 68

7. Onucanmne y4eOHO-MeTOAUIECKOTO
U MATEPUATbHO-TEXHUYECKOI0 00ecreyeHus
o0pa3oBaTeIbHOIO Mpouecca

C ydyeroM ypoBHEBOH crelu(UKN KJIAaCCOB BHICTPOEHA CHCTEMa Y4eOHBIX 3aHATUI YPOKOB,
CIIPOCKTHUPOBAHBI  IIENIM, 3aJaud, OXHJAAeMble pe3ynbTaThl OO0ydeHus (IUIaHUpyeMbIe
pe3yNIbTaThl).

[Lmanupyercs HCIIOJIE30BaHHE I (14%{011170'¢ MeIaroruIecKux TEXHOJIOTHIA:

- TEXHOJIOTMU MOJHOTO YCBOEHUS;

- TEXHOJIOTUH 0Oy4eHHUSI Ha OCHOBE CXEMATHYHBIX MOJICTIEH;

- TEXHOJIOTUW OOYyYEHHsI HA OCHOBE PEIICHUS 3a]1a4;

- TEXHOJIOTUH TIPOOIEMHOTO O0yUCHNS,

- TEXHOJIOTUHU MPOEKTOB;

- TEXHOJIOTHS UCCISIOBATEIBCKOM JICITCIILHOCTH

- TeXHOJIOTUU 00ydeHus ¢ ucnoiab3oBanuem UKT.

B Tedyenmm TrOma BO3MOXKHBI KOPPEKTHBBI pPabodeil MporpaMMmbl, CBS3aHHBIE C
00BEKTUBHBIMU TPUYHHAMH.

[IpenogaBanue BeaeTCss MO YUCOHUKY
I'eomerpus, 10-11: VYue6. pmns oOmeobpaszoBar. yupexnaenuii/ JI.C.AtanHacsH,
B.®.byry30B, C.b.Kanomues u np. — M.: [Ipocsemenne, 2020.

Peamuzamust  paGodeil mporpamMmbl  OCYIIECTBISCTCSA C  HMCIHOJIB30BAHHEM  YueOHO-
Memoou4ecKo20 KOMNIEKMA.

- JI. C. Atanacsn, B.®. byry3os, C.b. KagomueBa u ap. I'eomerpust. YueOnuk mist 10-11
KIIacCOB  00Ie00pa3oBaTENbHBIX  YUpeKACHU. ba3oBblidi u mpoduibHBI  ypoBeHb. MOCKBA.
[Tpoceemenune.2020r.

- B.I'. 3uB. [lumaktuuyeckue Mmartepuanbl mo reomerpuu s 10 kimacca. Mocksa.
[Tpoceemnienune.2020

- B.I'. 3uB. [lumaktuyeckue Martepuanbl mo reomerpu i 11 kimacca. Mocksa.
[Ipoceemienne.2021r.

- C.M. Caaksan, B.®. byry3os. Uzyuenue reomerpun B 10-11 kmaccax. Knura mns yuurens.
Mocksa. [Ipocemenne.2020

JlonoJIHUTEIbHAS TUTEPATYPA JUISl YUUTEIA:

1. ITpumepHble nporpaMmel Ha ocHOBE PDenepanbHOrO0 KOMIIOHEHTA TOCYAAPCTBEHHOTO
CTaHJapTa OCHOBHOTO M cpenHero (mojHoro) obmero oOpa3oBaHus / MHMHUCTEPCTBO
oOpa3oBanus u Hayku Poccuiickoii ®@eneparun.- Mocksa, 2020 r.-44c.

Jns yaurens:

2. bobkoBa JLI'. Kak cocraBurh pabouyro mHporpaMmy MO Y4eOHON JUCLUIUIMHE:
Mertoauueckue pekoMeHaanun.-2-e¢ uznanue ,jaom. /MITKullPO Kyprauckoii no6nactu.-Kypran
, 2020,-42c.
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3. bookosa JL.I'.,Kypanosa H./l., Bnacosa C.II., [IpoektupoBanue paboyeil mporpammsl
no matemaruke / UTTKulIPOT Kypranckoit ob6nactu.- Kypran, 2020r.-34c

Jlns ydeHuka:

9. Bobposckas A.B. Ilpaktukym mo crepeomerpun. [locobue mims ydammxces . uznd4,
JOTIOJIHEHHOE U iepepadboTtanHoe 2020r.-52c¢.

10. Aynuunun FO.I1. KonTposbHblie paboTsl o reomerpun M.: Dk3amen 2020r.

11. Maremaruka . moaroroBka k EI'3-2010r: yueOHO-TpEHHPOBOYHBIE TECTHI/ TIOJ PE.
@.®D JIeicenko C.1O. KynabyxoBo- PoctoB u//l.:Jlernon, 2020r.

2. JlonomHATENbHAS JIATEPATYPA ISl yHAITUXCS:

1. Hopodeer I'.B. Maremaruka 11  xmacc:  cOOpHUK  3amaHud s
MPOBEACHUSATIUCHEMEHHOTO 9K3aMeHa 3a Kypc cpenneit mkomsl/ [.B. lopodeer , [.K. MypaBuH,
E.A. Cenosa. —M: JIpoda, 2020r.

2. 3uB b.JI. 3agaum mno reomerpun: mnocobue A ywamuxcs 7-11  kimaccos
00111e00pazoBaTeNbHBIX yupexaenuid. M-.: [Ipocsemenue, 2020r.

3. [IporpaMMHO-TIeIarOTHYECKUE CPENICTBA, PeaT3yeMbIe C IIOMOIIbIO KOMITBIOTEPA.

C «Matemaruka. 5-11 knacc. [Ipaktukym»

4. Iludpossie o6OpazoBatenpHbie pecypchl(IIOP) mma momaep KW MOATOTOBKH
ITKOJIEHUKOB.

1. WudopmannoHHo-moMCKOBas cucreMa caMooOpa3zoBaHusi- Pexum  nocrymna

http://uztest.ru

2.  HWHdopmaumoHHO-TIOMCKOBasi ~ cucremMa 3agauu — Pexum  goctyma  —
http://zadachi.mccme.ru
3. Maremartuka TUTS MOCTYNAIOIINX B BY3BI. — Pexum JIOCTyTa

http://www/matematika.agava.ru

4. "CeTb TBOpYECKHX yuuTeneit" WWW.it-n.ru.

5. HuTtepakTuBHOE O0Oy4YeHHME Ha YpOKax MaTeMaTUKH [DJIEKTPOHHBIM pecypc].
http://pedsovet.org/component/option.

- Nanublii YMK sBnsgercs nponomkenueM YMK 1o reomeTpuu jii OCHOBHOM IIKOJIBI,
KOTOPBIH, BKIIFOYAET B cEOs:

- YyebOnuk g 7 Kiaacca.

- YyebOuuk g 8 xiaacca.

- Yyebnuk mig 9 kinacca.

- Meroaunueckoe nocodue K yueOHukam 7—9 Kiaccos.

- TemaTndeckoe mIaHUPOBAHUE TIO TEOMETPHH ISl 7—9 KIIacCOB.

B y4yeOHMKaX Ba)XHO HE TOJIBKO M3JI0KEHHE COJEpXaHMs, HO U (opMa ero OpraHu3aluu.
Nmenno ¢opma opranuzanuu yd4eOHOrO MaTepuana OIpelesieT Ha KaXKIOM dTane OO0ydeHHs
xapakrep (¢popMy) IO3HABATENBHOW JEATEIBHOCTH YydYalluxcs. B megarormueckoil Hayke
W3J1aBHA pacCMaTPUBAIOTCS TPU (POPMBI O3HABATEIHHON JESATENILHOCTH YYaITUXCA:

- MarepuanbHasi (IPUMEHUTENBHO K OOYYEHHIO TEeOMETPUH OSTO MOJICIUPOBAHHE U
KOHCTPYHPOBAaHHE TE€OMETPUUYECKOW HAIJISIIHOCTH, BBHIMOJTHEHHE PHUCYHKOB U UYepTEKeH,
BBITIOJIHEHUE T€OMETPUUYECKIX TTOCTPOCHU );

- YMCTBEHHas (MBIILIEHUE, B TOM 4Kcie 00pa3zHoe — GOopMUPOBaHUE

MIPOCTPAHCTBEHHBIX MPEICTABICHHUI U TPOCTPAHCTBEHHOE

BOOOpaKeHHE);

- peueBas (yCTHas M THUChbMEHHAas pedYb, CIOBECHOE OGOPMIICHHE pACCYKICHHH U
noka3aTenbeTB). M3BecTHO, 4TO MaKCUMaNbHBINA APPEKT B YCBOCHUU 3HAHUM IOCTUTAETCS

B TOM clly4yae, KOTJja BCe Ha3BaHHBIC BUbI JESITEILHOCTU aKTyalu3UPOBAHBI U BKIIOUCHBI
B npoiiecc 0Oy4eHHsI B OPraHUYECKON B3aUMOCBSI3U IPYT C IPYTOM.

mpeajaraeMbiX yueOHUKaX T€OMETPUU MPHU M3JO0KEHUH KaXJI0TO KOHKPETHOTO BOIIpOCca
aBTOp TBITAETCS HAUTH pa3yMHOE COYETaHHE NMPUMEHEHHUS PA3IUYHBIX (OPM TMO3HABATEIHHOMN
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NEeSITETLHOCTH B COOTBETCTBHH C BO3PACTHBIMH OCOOECHHOCTSIMH IMOJPOCTKOB. DTO JOCTUTACTCS
CHEIMATLHBIME TIOJIX0JJAMH B M3JI0KCHUH KOHKPETHOTO MaTepHalia U pasHOOOpa3HOM CHCTeMOM
BOIPOCOB (B TOM 4YuCIIe I (PpOHTATBHON PabOTHI C KIIACCOM B IIPOIECCE UX KOJUICKTHBHOTO
0OCYKJIeHHS) U YIPAKHEHUH, PEeIHA3HAYCHHBIX IS TUIyOOKOTO MOHMUMAaHHS Y4eOHOTO
Marepuana, ero yriyOJieHHs, 3aKpelUIeHUs, TOBTOPEHHUs, CaMOIPOBEPKU YCBOCHHUS.
[Ipennaraembic y4eOHUKH TPEICTABIISIOT COOOH OpPraHMYECKOe OOBEIUHEHHE TEOPETHICCKOTO
Marepuaisa ¢ CHCTEMOW YIPAKHEHUW, Pa3BUBAIOLICH TEOPHIO, WILIIOCTPUPYIOLIEH €€
MIPUMEHEHHE, 00eCTIeUnBalIOIel YCBOCHHE METOIOB TPUMEHEHUS TEOPUHU K PEIICHUTO

3ama4, GOPMUPOBAHUE HEOOXOJMMBIX YMEHUH WM HABBIKOB, 3aKpPEIUICHHE, MPOBEPKY U
CaMOTIPOBEPKY YCBOCHHS 3HaHWK W yMeHHH. [IpakTudeckas 4acTh y4eOHHMKOB COCTOHT W3
CHEAYIOUIMX BUJIOB YITPAXKHECHUM:

3amganus, TpeajaracéMbie yJaluMmcsi K BBITIOJHEHUIO B TIpoliecce OObsicHeHUs (Wiu
CaMOCTOSITEILHOTO M3Y4YeHHs) TEOPETHUYECKOTO MaTepuaina. lleneBas ycraHOBKa 3THUX 3aJaHUI
pasziuyHa: MOJArOTOBKAa HAa YaCTHOM TMPHUMEpPE K YCBOCHHIO JOKa3aTelibcTBa B OOIIEM BUJIE,
HETIOCPEACTBEHHOE MIPUMEHEHHE TEOPHH, aKIIEHT Ha 0COOEHHOCTH €€ MpUMeHeHHs u Ap. Bo Bcex
CIyJasx TJIaBHas TeJaroruyeckas Iellb — BOBJIEUYEHHE YYAIIUXCS B TPOILECC AKTUBHOTO
M3y4YEHUs TEOPUH, JHUIICHHE WX BO3MOXXHOCTH OCTaBaThbCSl MACCHUBHBIMHU CIYIIATEISIMUA WIIH
HaOIIOAATeNISIMHU PACCYKACHUN U ACUCTBUIN yIUTENS.

Bompocsr 1 3amaun o matepuainy maparpada.

Bompocer u 3agaun mo martepuany TiaBel. MMeromuecs B TOCIETHUX ABYX pasjenax
BOIIPOCHI TIO3BOJISIIOT, Kak MPaBUJIO, B YCTHOW (OopMe MPOBEPUTH HACKOJIBKO BEPHO ydalluecs
MOHSTN 00BsicHEHUE yuuTessi. OHM MOTYT OBITh MCTIOJIB30BAHBI TSI OpraHu3anuu GPOHTAIBHON
paboTHI B KJ1acce.

3agaHus 7151 CAaMOMPOBEPKH.

[ToBTOpEHME, BOMPOCH! M 3aJa4l MOBTOPUTEIBHOIO XapakTepa IO MaTepuany Kiacca.
Oco0o crenyer cka3zaTh O HATMYUHM B ydeOHUKE BOTIPOCOB U 33/1a4, CHEIMATIbHO HAIPABIEHHBIX
Ha o0orameHue MPOCTPAHCTBEHHBIX MPEICTAaBICHUM  ydyamiMXcsi M Pa3BUTHE  UX
MIPOCTPAHCTBEHHOTO

BOOOpaKEHHUS.

OcHOBHBIE HAYYHO-METOJMYECKHE OCOOEHHOCTH PAcCMaTPUBAEMOro y4eOHHKA, KaK U
MPEIUIECTBYIOIUX €My y4eOHMKOB st 7, 8, 9 KJlaccoB, MPOUCTEKAIOT M3 IMOMBITKH aBTOpa
HaWTU pPa3yMHbIH KOMIIPOMHMCC MEXKJy TPaJMLHUOHHBIM KypCOM IIKOJBHON CTEPEOMETPUH,
obecreunBaroIIM MIPUEMIIEMBIN YPOBEHb TI€OMETPUYECKOIO0 Ppa3BUTUSA  ydalluxcs,
JOCTaTOYHBIM AN  MPOJOJDKEHUs oOpa3oBaHMs U yclemrHoro (GyHKIMOHUPOBAHUS B
MIPOU3BOJICTBEHHO-TEXHUYECKON cdepe, U MHUPOBBIMH TEHACHIMUSIMU MOJECPHHU3ALUU 3TOTO
Kypca.

1) He sBusisich mpeAMETOM CHEUAIbLHOTO UM CAMOCTOSITENIHHOTO U3YYeHUs, B yUeOHUKE
npeacTaBieHbl 3(PpPEeKTUBHBIE UIEH U METObI, IIMPOKO NMpUMEHseMble B MaTemaTrke. HazoBem
HEKOTOPBIE U3 HUX:

- TIOCTPOEHUE Kypca MIKOJbHOW MeOMETPHH Ha YETKOW U JIeTKO 0003pUMOM JIOTHMYECKOM

OCHOBE;

- O3HaKOMJIEHHE ydamuxcs ¢ 3((eKTHBHBIMM MeTOJaMH J0Ka3aTeIbCTBA TEOPEM U
pelIeHUs] TeOMETPHUYECKUX 33Jad — METOJOM T'eOMEeTpUYECKUX MpeoOpa3oBaHuil B
IIPOCTPAHCTBE

(mBwxeHUeM, TOA00MEM), BEKTOPHBIM, KOOPAMHATHBIM, BEKTOPHO-KOOPAMHATHBIM
METOIaMU;

- O3HaKOMJICHHE YYalllUXCS C MPUMEHEHHEM 3JIEMEHTOB TPUTOHOMETPUM K PEIICHUIO
3a/ad4;

2) Kpr CTCPCOMCETPHUH, KAK, BHPOUCM, U IINIAHUMCTPUHU, IIOCTPOCH HAa OCHOBC TCOPCTUKO -
MHOKXCCTBCHHBIX HpeﬂCTaBHCHHﬁ. B Hem IMPUMCHSACTCA OFpaHquHHBIﬁ Kpyr TCEOPCTHUKO-
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MHO>KECTBEHHBIX TOHATUI U CUMBOJIOB, IOCTATOYHBIH JJIs1 OTIMCAHMSI T€OMETPHYECKUX TTOHATHI
Y OTHOUICHUH Ha TEOPETUKO-MHOKECTBEHHOM SI3bIKE — SI3BIKE COBPEMEHHOI MaTEeMaTHKH.

C pa3BUTHEM TEOpUH MHOXECTB BCE NPEKHHE TIEOMETPUYECKHE HJEH OBLIH
chOpMyIUPOBAHBI MMO-HOBOMY, C OOJBIIEH CTPOTOCThIO M OOJbIIeH OOImHOCTHIO. Hampumep,
TETNeph B TEOMETPUN

reoMeTpuueckue (GUrypel (JOMaHble, KpHBBIC, IUIOCKHE W MPOCTPAHCTBEHHBIC)
OTIPENIENAIOTCSA TaKUM 00pazoM, YTO MCKIIOYAIOTCS OOpalleHUs K WHTYHIHMH, K MPHUBBIYHOMY
paHee MpeACTaBIECHUIO O IPOCTPAHCTBE.

3) [IloctpoeHue MIKOJBHOTO Kypca CTEPEOMETPHM Ha  JIETKO  0003pUMOit
aKCMOMAaTHYECKOW crcTeMe. AKCHOMBI CTEPEOMETPHH HAJCTPAMBAIOTCSA HAJ[ CUCTEMOM aKCHOM
IUTaHUMETpUHM, 00pasys, TakuM o00pa3oM, akCMOMaTWKy Kypca crepeomerpuu. IlonHas
aKCMOMAaTHKAa IIKOJBHOTO Kypca CTEpEOMETPHUH IIPUBE/IEHA B CIIPABOYHOM pasziesie yueOHuKa.

4) B Kypce CTepeOMETPHH pPACCMATPUBAIOTCS T'E€OMETPHUYCCKHE TPeoOpa3oBaHMUs
(IBWKEHHE, TOMOTETHs, MOoJ00He), KOTOpbleé NPUMEHSAIOTCS K J0Ka3aTelbCTBY TEOPEM H
pELIeHUIO 3aa4.

B yueOHuKe cTepeoMeTpuM IMOCIE W3Y4YEHUs JBUKEHUN BBOAWUTCA OOLIee IMOHATHE
CUMMETPHH TE€OMETPHUYECKOW (UTYpBI, TEPEUNCIAIOTCS DIEMEHTHl CHMMETPUH Ky0a U
MPaBUJILHOTO TETPa’dpa.

I'eomerpudeckne mpeoOpa3oBaHMsi HECKOHIIGHTPUPOBAHBI B OJHOW TEMe, a BBOJISTCS
MOCTETNIEHHO 110 Mepe HAKOTUICHHSI TOCTATOYHOTO YHCIIa TEOMETPUIECKUX (DaKTOB IS HX

BBEJICHHS, Ha IOAXOJEC K HW3JIOKEHHIO TAaKOTO TEOMETPUYECKOTO MaTepuaia, TJie
npeoOpazoBaHusi MOKHO (D (HEKTUBHO MPUMEHATh. B paccmaTprBaeMoM y4yeOHUKE MOCTETIEHHO
BBOJSTCS  CJEAyIOIIMEe  MIpeoOpa3oBaHMsl  MPOCTPAHCTBA:  IEHTpajbHAs  CUMMETpUS,
MapayieabHbINA

MEPEHOC, CHMMETPHUSI OTHOCUTENIBHO IIJIOCKOCTH, CUMMETpPUS OTHOCHUTEIBHO OCH,
MOBOPOT (BpallieHne), romoteTus (mogoodue). B yueOHMKe mocie n3ydeHus TBUKSHUA BBOTUTCS
oO1ree

MOHATHE CUMMETPUU T€OMETPUUECKON (DUTYpPBI, MEPEUUCIISIOTCS IEMEHTbl CUMMETPUU
Ky0a U MpaBUJIBHOTO TETpa’ipa.

5) Illupokoe MpUMEHEHHE B KYpCe HAXOIUT BEKTOPHO-KOOPAUHATHBINA METOI.

KoopaunaTHblit METOJ Ha TUIOCKOCTH U €r0 NMPUMEHEHHE K PEUICHHUIO 3a1a4d aareOpbl u
IUIAHUMETPUU Yy4Jalluecss M3y4yaloT B Kypcax MaTeMaTHKU OCHOBHOW WIKOJbL. B kypce
CTepEeOMETPUHU U3YUEHUE KOOPAUMHATHOTO METOa MpoJIojikaeTcs. B yueOHMKe KOOpAUHATHBIN

METOJI B TMPOCTPAHCTBE Cpa3zy € TECHEHIIMM 00pa30M CBS3BIBAECTCS C BEKTOPHBIM
METO/IOM, TakuM o0pa3oM, ydamuecsl cpaszy ke NpHUOOIIAIOTCA K MPUMEHEHHUI0 B T€OMETPUU
KOOPJIMHATHO-BEKTOPHOTO MeToJa. BBoAUTCS cucTeMa KOOpIUHAT B MPOCTPAHCTBE, KOOPIUHATHI
TOYKH U BEKTOpA, U3JIararoTcsl ONepaluy HaJl BEKTOpAaMHU B KOOPAUHATHON Qopme (CIokKeHHE U
BBIYMTAHUE BEKTOPOB, YMHOXEHHE BEKTOpa Ha YHUCIIO, CKAISPHOE MPOHU3BEICHHE BEKTOPOB),
KOOpJIuHATHBIE (DOPMYJIBI IJIMHBI BEKTOPA, Yria MEXIy IBYMsI BEKTOPAMH, PACCTOSHUS MEXKIY
JBYMsI TOUKaMH, BBIBOJSTCS YPaBHEHHsI IIIOCKOCTU U cepbl. BeKTOpHO-KOOPAMHATHBIN METO/
MPUMEHSETCS K JOCTAaTOYHO IIMPOKOMY KPYI'y F€OMETPHUECKHUX 3a/1a4.

6) CoxpaHEHO KJIAacCHYeCKOe Ul Kypca TeOMETPUU MPUMEHEHHE B HEM JIICMEHTOB
TPUTOHOMETPUU. DJIEMEHTHl TPUTOHOMETPUM TPAAULUMOHHO TPHCYTCTBYIOT B  Kypce
IUTAHUMETPUU W IIMPOKO TPUMEHSIOTCA K 3ajjayaM IUIAaHUMETPUU M CTEpEOMETpHH.
Teoperndeckas 4acTh 3TOT0 MaTepHaia cocpeoToyeHa B Teme 9 kiacca « Tpuronomerpuyeckue
¢yHkuuu. Pemenne TpeyrolbHUKOB». Tema CoepKUT ONpeeeHns] TPUTOHOMETPUYECKIX

¢GyHKIMH, X ©3MEHeHHEe Ha poMexyTke oT 0 10 p (T. €. B Ipeenax 3HaueHUH YTriIoBbIX
BEJIMYUH BBITYKJIBIX MHOTOYTOJIbHUKOB), BBIBOJ HEKOTOPBIX U3 OCHOBHBIX TPUT OHOMETPUUYECKHX

TOXIECTB, M3yYCHHE COOTHOILIEHUH MEXIy CTOPOHAMH M YIJIaMd HPSIMOYTOJIBHOTO
TPEyroJibHUKa, IPUMEHEHHE B TeOpeMax KOCUHYCOB U CHHYCOB. HecMOTpsl Ha OrpaHu4eHHOCTh
Habopa »HTHUX CBEACHUH, OHM HAXOJAT JIOBOJHHO IIMPOKOE NPUMEHEHHE Kak B Kypce
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IUTAHUMETPUHU, TaK U B Kypce CTEPEOMETPUH BO BCEX 3a/ayax, TJ€ HEPEIKO MPUXOAUTCS
HaXOJHUTh 3JIEMEHTHI TPEYroJILHUKOB. B Kypce cTepeoMeTpur MpUMEHEHNE TPUTOHOMETPHHU K

T€OMETPUYECKUM  33jJa4aM  JOMOJIHSETCS BO3MOKHOCTBIO  NpeoOpa3oBaHMiA
TPUTOHOMETPHUECKUX BBIPAKCHHUIA.

7) OOcyxaaeMblii y4eOHHK CTEPECOMETPUM, KaKk ¥ YYCOHMKH ILJIAHUMETPUH,
NPEACTAaBISET  YYUTEIIO  IMUPOKME  BO3MOKHOCTH 1O  OOOTAlICHHIO  yYalIuXcCs
MIPOCTPAHCTBCHHBIMHU TIPEJICTABICHUSMH W PAa3BUTHIO WX IMPOCTPAHCTBEHHOTO BOOOpaKCHUS.
Taxue BO3MOKHOCTH METOIMYECKU PEATH3YIOTCS CIEIYIOIUM 00pa3oMm:

- M3JI0’KEHUE TEOPHUH 10 BO3MOKHOCTH 00paIiaeTcsi K )KU3HEHHOMY OIBITY YUaIIUXCS, UX
MPOCTPAHCTBCHHBIM TIPEJCTABIICHUSM, C(HOPMUPOBAHHBIM B Kypce IUIAHUMETPHH, TIC B
JIOCTAaTOYHOM CTENeHH OblIa peaan3oBaHa ujes Qpy3noHu3ma;

- TIepe]] MPOBEACHHUEM JIOTHUECKOTO JI0Ka3aTeIbCTBA MOJICIUPYETCS MPOCTPAHCTBEHHAS
CUTYyallUsl, YUUTEII0 PEKOMEHIYeTCsl BHavaje JIEeMOHCTPHUPOBATh COOTBETCTBYIOUIYIO MOJIEINb,
NOOWBAsICh €€ YeTKOTO TOHUMAaHUS yIallHMHUCST

- B YyueOHHMKE WMeEeTCs CHelHalbHas CHCTeMa YIpPaXHEHWH, HampaBieHHAs Ha
oOoraiieHre MpOCTPAHCTBEHHBIX MPEICTABICHUN y4JalluXcs, Pa3BUTHE MX MPOCTPAHCTBEHHOTO
BOOOpaXeHHUS;

- BaXHas pPOJb B JIOCTHIKCHHH OOCYXIaeMOW TpPOOJIeMBl NPHUHAIICKUT H3YyICHHUIO
MapajieIbHOTO MPOSKTHPOBAHUS HA TUIOCKOCTH, IMOCTPOCHUSM M HM300paXKEHHSM IUIOCKHX M
MIPOCTPAHCTBEHHBIX (DUTYP W UX CEUCHHIA, PEIICHUIO 337a4, B KOTOPBIX YYAITUMCS MPUXOIUTCS
paccMmatpuBaTth U M300pakaTh COUETaHUsI TEOMETPHUUECKUX QUTYD;

- JIOCTHXKEHHUI0 0o0cyxmaeMor 1enu 3PEPEeKTUBHO CHOCOOCTBYET CHCTEMAaTHUECKOE
MPUMEHEHHE TEeOMETPHYECKHX TMpeoOpa3oBaHUil (IBWXKCHHS, TOMOTETHH, TOIO0Ms) K
JI0Ka3aTeNbCTBY

TEOpPEM U PEIICHUIO 33/1a4.

8) VYuebHHMK cTepeoMeTpHH, KaK M y4COHUKH IUIAHMMETPUH, MPEIACTaBIsSCT COO0O0i
OpraHryeckoe OObeIUHEHHE TEOPEeTUYECKOro MaTepuaiga ¢ CHCTeMOW  YIpa)KHEHUH,
Pa3BHUBAIOIIEH TEOPHIO,

WUTIOCTPUPYIOIICH ee MpUMEeHEeHHe, 00ecTeuynBaronieil yCBOeHUEe METOJIOB IPUMEHEHUs
TEOpUU K PELICHHUI0 3aaad, (opMHpOBaHHE HEOOXOJUMBIX YMEHUN U HABBIKOB, 3aKpEIUICHHE,
MPOBEPKY M CaMOIIPOBEPKY YCBOCHMs 3HaHUN u ymeHuil. [lpakthueckas dvacth ydeOHHKA
COCTOUT M3 CIEAYIOUINX BUJIOB YIIPAKHEHUH:

- 33/IaHUA, TpeJUIaraeMble y4yallMMCsl K BBIOJIHEHUIO B Ipoliecce OOBSCHEHHS (WU
CaMOCTOSITEILHOTO U3y4YEeHHsI) TEOPETUYECKOro Marepuana. LleneBas yctaHOBKa ATHX 3a/laHUM

pa3nuyYHa: MOATOTOBKA HA YAaCTHOM IpPHUMEpPE K YCBOEHHUIO J0Ka3aTelbCTBAa B OOIIEM
BH/JIE, HETMIOCPEICTBEHHOE MPUMEHEHUE TEOPHH, aKIIEHT HA OCOOCHHOCTH €€ MPUMEHEHHS U JIp.
Bo Bcex

Cllydasix IJIaBHas MeJaroruyeckasi 1ejb — BOBJICYCHHE yJalllUXCs B MPOIECC aKTUBHOTO
W3Y4YEHHUS TEOPUH, HEIOMYIIEHHE BO3MOKHOCTH OCTABAThCS UM ITACCUBHBIMU CITYILIATEIISIMH.

- BOIIPOCHI M 33/1a4M 10 MaTepuaty maparpada;

- BOTIPOCHI M 33/1a4M 10 MaTepuaity riaBbl;

- UMEIOIIMECcs B MOCIEIHUX JIBYX pa3Jenax KaxJAOW TJIaBbl BOMPOCHI MO3BOJISIOT, KaK
MpaBWJIO, B YCTHOW (opme MpoBEpUTh, HACKOIBKO BEPHO yyalluecs MOHSIN OObSICHEHUE
YUUTENS; 3TU BOMPOCHl MOTYT OBITh MCHOJIB30BaHBI Ml OpraHu3anuu (pOHTaIbHON pPadOTHI B
KJiacce;

- 33/IaHUA TSI CAaMOTIPOBEPKH;

- BOTIPOCHI ¥ 33/1a4¥ TIOBTOPUTEIHHOTO XapaKTepa Mo MaTepuaty Kiacca.

MarepuanbHO-TeXHHUECKOE oOecTieyeHne

1.Tabau1pl Mo reoMeTpuu:
MHoOrorpaHHuKH:
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— Ilpusma
— Ilpamas npusma
— Ilupamuna
— IlpaBwibHas nupamuaa
— IlpaBunbHas yced€HHAs THpaMuIA
Tena BpaieHus:
— Hununanap
— Konyc
— YCeu€HHBIN KOHYC
— Ilnomans chepsr
— O0BéMm mapa
2.UepTé&xXHbIE HHCTPYMEHTBI
— Hwupkyns
— TpeyronsHuk
— Jluneika
Tpancnoptup

3.HaGopsl reomeTpruecKkux Tei

4. KomnperoTep, MyJIbTUMEIUWHBIA TPOEKTOP, UHTEPAKTUBHAS JTOCKA.

B cootBerctBumM ¢ TpedoBanusmu GI'OC mis peanusanuy 0OCHOBHOM 00Opa3oBaTeIbHOM
MpPOrpaMMbl  CpeHero (MoJIHOTO) o0miero o0pa3oBaHUsl MpeaycMaTpuUBaeTcs oOecreyeHue
00pa30BaTEIbHOTO  YUPEXKJIEHUS COBPEMEHHOW HH(OPMAalMOHHO-00pa30BaTEIbHONCPEIOM.
Nudopmanmonno-oOpazoBarenbHas cpega  00pa3oBaTENBHOTO — YUPSXKIACHHS — BKIIOUYACT:
KOMIUIEKC HMH(pOPMAIIMOHHBIX  00pa30BaTeIbHBIX pECypcoB, B TOM uYucie MUGPOBHIC
o0Opa3oBaTelibHbIE PECYpPChl, COBOKYIMHOCTh TEXHOJOTMYECKUX CPEICTB HH(POPMALMOHHBIX M
koMMyHUKarmmoHHBIX — TexHonoruid  (MKT): kommberotepsl, wuHOe WKT-060pynoBanue,
KOMMYHHMKAI[IOHHbIE  KaHaJlbl, CHUCTEMY COBPEMEHHBIX II€IarOTHYECKUX  TEXHOJIOTHIA,
obecreunBaronux 00y4eHue B COBPEMEHHON MH(POPMAITMOHHO-00pa30BaTEIHLHOM Cperie.

CocTaB 3JIeKTPOHHOTO MPUIIOKEHUS:

- DOmnexktpoHHass QopmMa Y4eOHUKOB — THUIEPTEKCTOBbIE AaHAJOTM Y4eOHUKOB Ha
ABTOHOMHOM HOCHTEJIEe C MOAOOPKON CCBUIOK Ha 3JeKMpPOHHble 00pazosamelibHble pecypcbl K
TeMaM yueOHUKOB Ha caiite Www.fcior.edu.ru ¢ BO3MOKHOCTBIO UCIIOJIb30BAHUS

Ha aBTOHOMHOM HOCHTEJIE.

- Ilocobue mo moaroroBke k EI'D ¢ KOMIakT-ITUCKOM (971€KMpOHHOU UHMEPAKMUBHOT
cpedoii ATl CaMOCTOSITENIbHBIX TPEHUHIOB U CAMOKOHTPOJIA).

- YuebHoe npakTuyeckoe nmocodue (3MEKTUBHBIN Kypc MEXIPEIMETHOTO COACPIKAHMS)

DNEKTPOHHOE METOAUYECKOE MPHIIOKEHHUE:

- caiit MHCTUTYTa MPOAYKTUBHOTO OOy4YeHUsS Al MOANCPKKU IMEJaroroB MaTeMaTHKU
www.bashmakov.su,

- ceTeBble aBTOPCKUE MacTepckue B ¢opMme caiiToB B MHTepHETE C METOAMYECKUMU
PEKOMEHJAlUAMY, BHUACOJIEKUUAMH M DIEKTPOHHON MOYTOM M (GopymMOoM sl CBOOOHOTO
oOrmieHus c aBTOPCKUM KOJIJIEKTUBOM YMK y4UTEIIEeH 151 poauTenen
(http://metodist.lbz.ru/authors/matematika/4/ u http:// metodist.lbz.ru/authors/matematika/2/).
Jns ygactust B opymMe U IPOCMOTpPa BUCOJIEKIINI HEOOX0MMO 3aperuCTPUPOBATHCS Ha caifTe.

DneKkTpoHHbIe ydeOHbIe MOIY/IH Ha caiiTe denepanbHOTO HEHTpa HH(OPMAIIMO HHBIX

00pa3oBaTeNbHBIX PECYPCOB

Ha caiite ®enepanbHOro meHTpa HH(GOPMALMOHHO-000PA30BaTENbHBIX TEXHOJIOTUN
(http://fcior.edu.ru) umerorcs mmdpobie obpazosarenbHbie pecypcbl (LIOP), koTopbie MOXKHO
UCIONb30BaTh Aia mpenojgaBanus no YMK «Marematuka» qis 10 — 11 kmaccoB. Onm
pacroyio)keHsl B pazjene kataigora «OcHOBHoe oOliee oOpa3oBaHHE» IMpPHU BBIOOpE Mpeamera
«Martematuka». Pecypcbl mnpeacTaBisiioT co00il OTKpBIThIE 00pa3oBaTeibHbIE MOMIYJIbHBIE
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myneTuMenua cucrembl (OMC). Jlns ux BocnpousBeaeHus: Heo0xoaumo 3arpy3utb OMC-mieep
Ha 9TOM K€ caiite. MUHUMAIIBHON CTPYKTYPHOM €IMHUIIEH SBJISAETCSA TEMAaTUYECKUM JJIEMEHT.

Jiis kaxxgoro TD uMeeTcs Tpu THIA AIEKTPOHHBIX YIeOHBIX Moayei (DY M):

- MOIynb onydeHus naopmanyu (U-tum);

- MOJyJIb npakTuueckux 3ausatuid (I[1-tum);

- Moynb KoHTpoJis (K-Tum).

[Ipu osrom kaxapii OYM  aBTOHOMEH, TMpPEACTAaBISECT COOOM  3aKOHUYEHHBIN
WHTEPAKTUBHBIA MYJbTUMEAMA IPOAYKT, HALIEJICHHBIH Ha pPELICHUE ONpPEJEICHHON y4ueOHOU
3a/1a4H.

WN-monynu conepxaT TEOpEeTHUECKUH MaTepuana MO MpeIMeTy, HCIOJb3YKTCS Ul
OOBSICHEHUS HOBOTO MaTepuaia M HAIeJMBAIOT YYalIUMXCS Ha aKTUBHYIO I103HABaTENIbHYIO
JEeSITENIbHOCTh C MCIIOJIb30BaHUEM MYJIbTUMEINWHBIX Y4EOHBIX MaTepUaIOB Pa3INYHON CTETIEHU
MHTEPAKTUBHOCTU. [I-MOIynM mpenoCcTaBisSIIOT y4alllUMcS BO3MOKHOCTM M CpPEJCTBA JUIf
MPUMEHEHMs] TOJYYEHHBIX 3HAHUW Ha NPAaKTUKe, A 3aKpelUIeHUs STHX 3HAHUM, a Takxke
BBIPAa0OTKM HAa MX OCHOBE YMEHUH M HaBBIKOB. K-MOIynu mperocTaBiisilOT BO3MOXKHOCTH ISt
MIPOBEPKU YPOBHS YCBOEHHUS 3HAHUU NMPH paboTe YYEHHKOB IOJI PYKOBOJCTBOM YUUTENS WU B
CaMOCTOSITEIBHOM PEXHUME.

[lopsinox  pabotel ¢ mopraiom  DenepasibHOrO  LEHTpa  MHGOPMAIIMOHHBIX
oOpa3zoBatenbHbIX pecypcoB (DOLIMOP)

[TopTan dbenepanbHOTO IIEHTpa HHPOPMAIIMOHHO-00pa3zoBaTenbHbIX pecypcoB (PIIMOP)
COJIEP’)KUT pecypchl, pa3pabOTaHHbIE CHEUHAIBLHO JUISI TOJJIEPKKHM OCBOCHHS Y4eOHBIX
MPEeIMETOB MIKOJbHUKAMU, U JPYTUMU KaTeTOPUSMHU yJalllUMHUCS KaK B XOJ1€

y4eOHOro mpoiiecca, Tak ¥ CaMOCTOSTEIbHO Ui PACIIMPEHUs] KPyro3opa u yriryojaeHus
3HAHHM.

[Topran obecrneunBaeT KaTaJOTHU3AlMIO S3JIEKTPOHHBIX 00pa30BaTEIbHBIX PECYpPCOB H
MpeoCTaBleHne CBOOOJHOTO JOCTyna K HHM YYEHUKOB W yuutesneil. Pecypcel moprana
MPEICTaBISAIOT Cco00il  3aKOHYEHHBIE DJJEKTPOHHBIE YydeOHblE MOAYIH TPEX  THUIIOB:
nH(pOpMaLMOHHbIE, TPAKTHYECKHE U KOHTpOosIbHbBIE. K 0THOMY TeMaTHuyecKoMy 3JIEMEHTY MOKET
CYyILLECTBOBATh HECKOJIBKO MOAYJIEN JTAaHHOIO THIIA.

Nudopmanrionssie MOIYIH COAEpKAT JOMOJHUTENbHYIO (YriayOnEHHOE H3ydeHHE) WU
KOHKPETU3UPYIOUIYI0 (IeTaTu3UpOBaHHOE MpeicTaBieHrue) WHGOPMAIUMI0 MO KOHKPETHBIM
TeMaM U3y4eHHs y4eOHbIX MpeaMeToB. B katanorax noprana onu o0o3HaueHbl OykBoit 1.

[IpakTnueckue Moaynu, KpoMe HH(POPMAIIMOHHOTO KOMIIOHEHTa, COJAEp KaT BOMPOCHI U
3a/laHMsl, CBSI3AHHBIE C TPAKTUYECKMM IIPUMEHEHHEM II0Jy4yaeMbIX 3HaHuUM. B karamorax
noprasna oHu 00o3HaueHbl OykBoii 1.

KoHTponbpHble MOAYTH MPEACTaBISIOT 000K HAOOPHI TECTOBBIX 3aJaHUN, KOTOpHIE
MOXHO HCIIOJB30BAaTh JUIsl CaMOIIPOBEPKM YCBOEHHMS TeMbl. B Kkarajorax mnoprana OHHU
obo3navyennl OykBoi K. Kaxnapiii yueOHBIE MOAynb aBTOHOMEH M MpEACTaBIseT co0oit
3aKOHYEHHBbIM  MHTEPAKTUBHBIA  MyJIbTUMEIWA MPOIAYKT, HALEICHHBI Ha  pelIeHue
omnpenenéHHo yueOHOUM 3amauu. [ Bocmpou3BeleHHUS y4eOHOrO MOAYNS Ha KOMIIbIOTEpe
TpeOyeTcst MpeIBapUTEIbHO YCTAHOBUTD CIIEIMAIbHBIN MporpaMMHBIH poaykT — OMC-meep.

ITopran mpemiaraer asa Bapuanta OMC-mneepa — it Windows u Linux. s
YCTaHOBKM IIJI€epa Ha KOMIIBIOTEP HYKHO CKadaTb M 3alyCTUTh COOTBETCTBYIOLIUN
YCTaHOBOYHBIH (hailyl HemocpeCTBEHHO

c rmaBHOM cTpanuiibl moprana (http://fecior.edu.ru,puc.1).
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8. Ilnanupyemble pe3yJbTATHI H3yYeHNsI Pa3/1ejiOB TeM reoMeTpun
ydeOHOro npeamera «Marematuka: ajaredpa u Hayaja MaTeMaTH4YeCKOr0 AHAJIM3a, FeOMeTPHs»

Ba3oBblii ypoBeHb
«IIpobeMHO-pyHKIIMOHAJIbHBIE Pe3yJIbTAThD)

Yray0/eHHblil ypoBeHb
«CHCTEeMHO-TeopeTHYeCKH e Pe3YJIbTAThI»

Paszpnen |. BoInyCKHMK HAYYUTCSA I1l. BbIyCKHMK NOJTy4YUT Il. BoimyckHUK HayuuTCS V. BbIyCKHUK MOJYYHT
BO3MOKHOCTh HAYYHTLCS BO3MOKHOCTh HAYYHThCH
Hean Jlns ucnosib30BaHus B Jlnst pa3BUTHS MBIIUICHHS, Jns yenemnoro npoaospkenust | Jis oOecniedenus
0CBOEHUS ITOBCETHEBHOM KU3HU U HCIIOJIb30BaHUS B o0Opa3oBaHus BO3MOJKHOCTH YCIIEIITHOTO
npeaMera obecrieueHns BO3MOXKHOCTH TTOBCETHEBHOW KU3HU 10 CIELHATBHOCTSIM, MIPOJIOJIKEHHSI 00pa30BaHuUs 1O
YCHELIHOT'O MPOOOJKEHUS 1 obecrieyeHns BO3MOKHOCTH CBSI3aHHBIM C IIPUKJIAIHBIM CIIEIHAIIBHOCTSM, CBI3aHHBIM C
o0Opa3oBaHus 10 YCIEIIHOI0 IIPOA0JKECHHUS MCIIOJIb30BAHNEM MAaTEMATUKHN | OCYLIECTBJICHUEM HAayYHOU U
CIELUAIBHOCTSAM, HE CBA3aHHBIM | 00pa30BaHUsA IO HCCIIEI0BATEIIbCKON
C NPUKJIaJHBIM UCIOJL30BAHUEM | CIIELMAILHOCTSIM, HE JeSITeIbHOCTH B 001aCTH
MaTEeMaTHUKU CBSI3aHHBIM C MPUKJIaTHBIM MaTEeMaTHUKH U CMEKHBIX HayK
HCII0JIb30BAHUMEM MATEMATHKH
TpeboBanusi K pe3yjbTaTam
TekcTOBbIE Pemate HecnoxHbIE — Pemarte 3amaun Pa3HbIX TUIOB, | — Pemnrate pa3HbIC  3a1a4u I[OCTI/I)KGHI/IC PE3YILTATOB
3ajaun TCKCTOBBIC 3a1a49U B TOM YUCJIIE 3a1a4u MOBBIIEHHOUW TPYAHOCTH; paszena Il
pa3HBIX THUIIOB; MOBBIILIEHHOW TPYIHOCTH; — aHaJIU3UpOBATH YCI0BHE
— QaHAM3UpOBaTh YCJIOBHUE | — BHIOHPATH ONTUMAaJbHBIN 3aJa4u, BbIOMPATh
3aa4H, Ipu METOI penicHust 3aJ1auu, OIITUMAIbHBIH METO/I
HEOOXOIMMOCTH CTPOUTD paccMarpuBas pas3iIny4HbIC peuICHUA 3a7a4H,
A cc pCIICHUA METOHI, paccmaTrpuBas pa3IUYHbIC
MaTCMaTHICCKYIO — CTPOHUTb MOJEIb  PELICHUA METO/BI;
MOJCIIb, 3a1a4u, NpOBOJUTL | — CTPOUTH MOJCIIL PCLICHUS
— IIOHMMaThb 4 JIOKa3aTeJIbHBIE PACCY)KICHU, 3a1a4y, HPOBOJUTH
HCIIOJIb30BATh ML | —  pemiaTh 3agaudd, TpeOyromue JloKa3aTeIbHbIE
pemenus 3aJa4u nepebopa BapHUaHTOB, paccyxaeHus pH
HH(pOpMALHIO, POBEPKU  YCIIOBUHM, BBIOOpa pPELIEHNUH 3a1a4U;
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MPEJICTABJICHHYI0 B BHUJIE
TEKCTOBOU U CUMBOJBHOU

3alMCH, CXEM, TaOJIHII,
yarpamm, rpaduKoB,
PHUCYHKOB;

JICNCTBOBATH o
ITOPUTMY,
coJiepKaniemMycs B
YCJIOBUH 33]1a4H;
HCTIOJIB30BaTh

JIOTUYECKUE PACCYKICHUS
TIPH PEIICHUN 33]IaYH;

paboTath C U3OBITOYHBIMH
YCJIOBHSIMH, BBIOMpas W3

BCE nHpopmanuu,
JaHHBIE, HEOOXOIUMBIC
IUTsl PEIICHUS 3a/1a4H;
OCYIIECTBIISITH
HECIIO)KHBIH nepedop
BO3MOKHBIX  PCUICHHH,
BBIOMpas u3 HUX
ONTUMAIIBHOE 1o
KPUTEPHSIM,

chOpMyTUpPOBaHHBIM B
YCIIOBUU;

ONTUMAJILHOTO pe3yJIbTaTa;

aHAJIN3UPOBATH "
UHTEPIPETUPOBATH

pe3ynbTaThl B KOHTEKCTE
yCIIOBUSL 3ajaud, BbIOMpATh

pelieHus, He MPOTHUBOpEYAIe
KOHTEKCTY;

NEPEeBOJIUTh TPU  PEIICHUH
3a1a4n nH(pOpMAITUIO u3
OJIHON (QoOpMBI B JIPYI'yIO,
HCTIOJTB3YS pu
HEOO0XO0INMMOCTH CXEMBI,
TaOJHIIBI, rpaduku,
JMarpaMMBbl;

B noBcenHeBHOM KU3HU U NIPU

U3YYEHUU APYTUX MPEIMETOB:
pelath MpakTUYECKUe 3aJlauu
u 3a/1auu u3 IPyTrux
peIMETOB

pemarhb 3a7a4H,
TpeOytomiue nepebopa
BapHAaHTOB, IPOBEPKHU
YCIIOBH, BbIOOpA
OTITUMAIIHOTO PE3yNbTaTa;
aHATM3UPOBATh "
UHTEPIPETHPOBATH

MOJIYYCHHBIC pEIICHHUS B
KOHTEKCTE YCIJIOBHS 3a/1a4H,
BbIOMpATh  pelIeHus, He
POTHBOpEYAIINE
KOHTEKCTY;

NEPEeBOJIUTh TMPH PELICHUU
3amauyn  wHQOpMaInuo U3
OIHOUW (OpPMBI 3amucH B
JIPYTYIO, HCIOJB3Yys MpH
HEOOXOJUMOCTH  CXEMBI,
TaOJHIIBI, rpaduku,
JarpaMMBbl.

B HOBCGﬂHeBHOﬁ JKU3HU U IIPpU

U3YyYCHHUHU JPYruxX
PEIMETOB:

pelarb HPaKTUYECKUe
3aJauy U 3aJlaud U3 APYrUX

aHAJIM3UPOBATh u IpeIMETOB
UHTEPIPETUPOBATD

MIOJIyYEHHBIE pEIICHUS B

KOHTEKCTE YCIOBHS

3ajaui, BBIOMPATH

pelieHus, HE

IPOTUBOPEYAIIIHE
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KOHTEKCTY;

penIaTh 3a/1a4 Ha pacyeT
CTOMMOCTH IMOKYIIOK,
YCIIyT, MO€3/I0K U T.II.;

pelIaTh HEeCIOXKHbBIC 3aa4H,
CBSI3aHHBIE C JI0JIEBBIM
y4acTHEM BO BJIAJICHUH
(bupmoii, IpeanpusTueM,
HEJIBUKUMOCTBIO;

pelIaTh 3aJ1a4y Ha IPOCTHIC
MPOTICHTHI (CUCTEMBI
CKHJIOK, KOMUCCHH) U Ha
BBIYHCJICHHE CJIOKHBIX
MPOIICHTOB B Pa3JIMYHBIX
cxeMax BKJIaJ0B,
KPEJIUTOB U UTIOTEK;

penaTh MPaKTUYECKUE
3a/1auu, TpeOyronme
HCIIOJIb30BaHHUs
OTPHIIATEIILHBIX YHCEIT:
Ha ompeieTIcHNe
TEMIEPaTyphl, HA
OTIpeIeJICHUE TIOJIOKCHUS
Ha BPEMEHHOH OCH (J10
HaIlei Spbl U 1MocIe), Ha
IBHKEHUE TEHEKHBIX
CpEenCTB
(mpuxoj/pacxon), Ha
oTpesieNieHue
TITyOUHBI/BBICOTHI U T.11.;

HCIIOJIB30BaTh IOHATHE
Macurrabda s
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HAaXO0KJICHUsl pacCTOSTHUI
Y JUTMH Ha KapTax,
IJIaHaX MECTHOCTH,
IUIaHaX TOMEIICHUM,
BBIKpOMKax, IpHu padoTe
Ha KOMITBIOTEPE U T.II.

B noBceiHEBHOM XU3HU U
MIPU U3YYCHHUH JPYTUX

MPeIMETOB:

— peuartb HECJIOXKHbIE
MpaKTUYEeCKUe  3ajayd,
BO3HHKAIOIINE B

CUTYaIMSIX TIOBCEAHEBHOM

KHN3HHU

I'eomeTpust

OmnepupoBath Ha 6a30BOM
YPOBHE MOHSTUAMU:
TOUKa, Mpsmas,
IUIOCKOCTh B
IIPOCTPAHCTBE,
napaieNIbHOCTb U
NEePIEHANKYIAPHOCTD
IPSIMBIX U IJIOCKOCTEH;

pacro3HaBaTh OCHOBHBIE
BU/Ibl MHOT'OT'PaHHHUKOB
(mpu3Mma, nupamuaa,
IIPSAMOYTOJIbHBIN
napajuienenumnesn, Kyo);

n300pakaTh U3ydyaeMble
(GUrypsl OT pyKH H €
MIPUMEHEHHEM IIPOCTHIX
YEePTEKHBIX
UHCTPYMEHTOB;

OnepupoBaTh MOHATUSAMU: TOUKA,
npsiMasi, MI0CKOCTh B
POCTPAHCTBE,
napauieIbHOCTh U
HEPIEeHIUKYISIPHOCTD MPSIMBIX
U IIJIOCKOCTEH;

IPUMEHSITD JUIS PEIICHUs 3a/1a4
reoMerpuueckue (hakTol, eciu
yCIOBUS IPUMEHEHUS 3aJaHbl
B SIBHOM (opMe;

peliaTth 3aJa4i Ha HaXOXKJIeHUE
T€OMETPUYECKUX BEIIMYUH 110
oOpasiiaM Win anropuTMam;

nenath (BRIHOCHBIC) TIIOCKUE
4EepPTEKU U3 PUCYHKOB
00BEeMHBIX QUTYp, B TOM YHCIIE
pHUCOBaTh BUJI CBEPXY, COOKY,
CTPOMTH CEUCHHS

BJ'Ia,I[CTB TCOMCTPUUCCKUMU
IMOHATHUAMU IIPU PCIICHUH

3aJady = W TPOBEICHHUH
MaTeMaTHIECKUX
paccyxJIeHUM;
CaMOCTOSTEIBHO
dbopMynupoBathb
oTIpe/ieICHUs
reoMeTpudeckux  uryp,
BBIJIBUTaTh  THUIOTE3bl O
HOBBIX CBOMCTBax u
pHU3HAKax
reoMeTpuueckux Quryp u
000CHOBBIBATH WK
OTpoBepraTh X, 00001IaTh
WIH KOHKPETU3UPOBAThH

pe3yibTaThl  Ha  HOBBIX
Kjaccax Guryp, IpoBOJIUThH

Nmerp mnpencraBieHue o0
AKCMOMAaTHYECKOM METO/IE;
BJIAJIETh MMOHATHEM
rCOMETPHYCCKHE MecTa
TOYEK B MPOCTPAHCTBE U
YMETh MPUMEHATh HMX IS
peIlIeHHUs 3a/1a4;

yMETh  MPUMEHATh  JUIS
pellleHrs 3a1ad  CBOMCTBA
IUIOCKUX W JBYIPaHHBIX
VIJI0B, TPEXTPAHHOTO YTIa,
TEOpEeMbl  KOCHHYCOB U
CHUHYCOB Il TPEXTPAHHOTO
yria;

BJIAJETh MOHATHEM
MEPIEeHIUKYIIPHOE
CEUYeHHEe TMPU3MBI U YMEThb
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JienaTh (BBIHOCHBIE) TIOCKUE
YEepTEIKU U3 PUCYHKOB
MIPOCTBIX OOBEMHBIX
¢buryp: Bu cBEpXy,
cOOKYy, CHHUBY;

M3BJIEKAaTh HHPOPMAIIHUIO O
MPOCTPAHCTBEHHBIX
Te€OMETPUIECKUX
¢urypax,
MPECTaBICHHYIO Ha
gepTekax U pUCyHKax;

MPUMEHSTH TEOPEMY
[Tudaropa npu
BBIYHMCIICHUH 3JIEMEHTOB
CTepEOMETPUUYECKUX
uryp;

HaXOJHUTh 00bEMBI U
IJIOLIAIU TOBEPXHOCTEN
MPOCTEUIINX
MHOTOTPAaHHUKOB C
pUMeHEeHHEeM (HOpMYIT;

pacrno3HaBaTh OCHOBHbBIE
BU/IBI T€JI BpAILCHUS
(xoHyc, muIUHAp, cepa
 wap);

HaXOJUTh 0ObEMBI U
TUTOIIA/M TOBEPXHOCTEMN
MPOCTEUIINX
MHOTOTPAaHHUKOB U TEJ
BpAIICHUS C
pUMEHEHHEM (HOpPMYIL.

MHOTOTPaHHHUKOB;

U3BJICKATh, UHTEPIIPETUPOBATH U
npeoOpa3oBHIBATH
UH(POPMAILIHIO O
reOMETPUUECKUX PUTypax,
IPEJICTaBICHHYIO Ha
YepTekKax;

MPUMEHSITh T€OMETPHUSCKUE
(baKThI JUTSI pEeNICHHS 3314, B
TOM YHCJI€ MPEAIoIararnmx
HECKOJIBKO IIaroB PelIeHus;

OTIMCHIBATh B3aMMHOE
pacmoio’KeHue IpSIMbIX U
IUIOCKOCTEH B MPOCTPAHCTBE;

dbopMyIMpoBaTh CBOMCTBA U
MpU3HAKU QUTYD;

JOKa3bIBaTh T€OMETPUUECKHE
YTBEPKACHUSA;

BJIa/IETh CTaHJapPTHON
KJaccudukauen
MPOCTPAHCTBEHHBIX QUTYD
(mMMpaMuIbl, TPU3MBI,
napasuieNIenuIe/ibl);

HAXOJUTh 00BEMBI U TIOLIAAN
ITIOBEPXHOCTEN
T€OMETPUYECKHX Tell C
npUMeHeHueM hopMyIT;

BBIYHCTISATH PACCTOSIHUS U YTIIBI B
MPOCTPAHCTBE.

B noBcenHeBHOM XU3HU U npu

W3YYEHUU APYTUX PEAMETOB:

B HECJIOXHBIX  CIydasx
KJIaccupukanuo Guryp mo
Pa3TUYHBIM OCHOBAHWUSIM;
UCCIIEI0BATh YePTEKH,
BKJTIOYAs KOMOMHAIIUU
buryp, U3BJIEKATh,
UHTEPIPETHPOBATH "
peoOpa3oBHIBATH
uH(pOpMaLHIO,
MIPEJICTABICHHYIO Ha
yeprexax;
periarsb
F€OMETPHYECKOTO
COJIep’KaHus, B TOM YHUCIIE B
CUTYaIUsX, KOr/1a
QITOPUTM  pEIIeHUs  He
cleyeT SIBHO U3 YCJIOBHS,
BBINIOJIHATh  HEOOXOAMMBIE
JUIS  pelieHus  3aJayu
JOTIOTHUTEIIbHbIE
MOCTPOCHHUS, HCCIIEI0BATh
BO3MOYHOCTh TPUMEHEHHS
TeopeM u  dopMyn s
pellieHus 3a/1ay;

yMeTh (GOpMYIHUpPOBaTh U
JOKa3bIBaTh

3a1a4n

FE€OMETPUYECKUE
YTBEPKICHUS,

BJIAJIETh HOHATUSMHU
CTEPEOMETPHUH: npusma,
napajuleJenumnen,

nupamMmuzia, TCTpasap,

IPUMEHSITh ero pu
pelIeHuy 3a/1ay;
UMETh IPEACTaBICHUE O

JIBOMCTBEHHOCTH
MPaBUIbHBIX
MHOTOTPAHHUKOB;

BJIAJICTD MOHATUSIMH
LEHTPAJIBHOE u
napasieabHOe
MPOEKTUPOBAHUE 51
MIPUMEHSTh nX npu
MMOCTPOEHUH CEYEHHI

MHOTOTPAaHHHKOB METOJIOM
MPOEKITUH;

UMETh MPEACTaBICHHE O
pa3BepTKe MHOTOTPaHHHKA
M KpardaillieM NyTH Ha
HOBEPXHOCTHU
MHOTOTPaHHHKA;

UMETh MPEACTAaBICHHUE O
KOHMYECKUX CEYCHUSX;
UMETh NPEACTaBICHHUE O
kacaommxcs  cepax u
KOMOMHAILIUH TeJl BPAIlCHHSI
U yMETh IPUMEHSATh UX MPH
pelLlIeHNH 3a/ay;

OPUMEHATh TPH peleHUH
3a1a4 bopmyny
paccTosiHUA OT TOYKH JI0
IUIOCKOCTH;

BJIaJCTh pa3dHbIMU
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B noBceHeBHOM KU3HU U
MIPU U3YYCHHUU APYTHX
IIPEeIMETOB:

COOTHOCHUTD a0CTPaKTHBIC
reOMETPUYECKHE MOHSITUS
1 (haKThl C peanbHbIMU
KU3HEHHBIMU 00BEKTaMU
U CUTYaIlUsIMHU;

HCIIOJIb30BATh CBOMCTBA
MIPOCTPAHCTBEHHBIX
reOMETPUUECKUX PUTYD
JUISL PEIIEHUS TUIIOBBIX
3aJa4 IPaKTUYECKOTO
COJICpKAHNUS;

COOTHOCHTSD ILIOILAN
MOBEPXHOCTEH TN
OJIMHAKOBOH (OpMBI
pa3IMYHOIO pa3Mepa;

COOTHOCHTb OOBEMBI COCYIOB
OJIMHAKOBOH (OPMBI
Pa3IMYHOrO pa3Mepa;

OlLIeHUBATh hopMy
IIPABUIILHOTO
MHOTOI'paHHUKA M0CIIe
CIIWJIOB, CPE30B U T.II
(ompenensiTh KOJIMYECTBO
BEpILIUH, pedep u rpaneit
ITOJTY4YEHHBIX
MHOTOI'PaHHHUKOB)

HUCIIOJIL30BaTh CBOMCTBA

reOMEeTPUIECKUX GUryp s
peleHus 3a1a4
NPaKTUYECKOTO XapakTepa u
3a/1a4 U3 Ipyrux oonacteit
3HaAHUHU

UMETh TIPEACTaBJICHUS 00
aKCHOMax CTEPEOMETPUH U
CIIC/ICTBHSIX U3 HUX U YMETh
HNPUMCHSTh ux npu
peLICHNY 3a/1ay;

YMETh CTPOUTH CEUCHHS
MHOTOTPaHHHKOB c
UCII0JIb30BaHHEM
Pa3IUYHBIX METOJIOB, B TOM
YHCIIe ¥ METO/Ia CIIE/IOB;
UMETh MPEJCTABICHUE O
CKPEIIUBAIOIIUXCS TPSIMbBIX
B IPOCTPAHCTBE M YMETh
HaXOJUTh yrou u
paccTOsIHUE MEXy HUMHU;
IPUMEHITH  TEOPEMBI O
HapaJuIeIbHOCTH MPSAMBIX U

MIJIOCKOCTEM B
MIPOCTPAHCTBE npu
pellIeHnH 3a/1a4;

YMETb MPUMEHSITh
napasuieIbHOe
MPOEKTUPOBAHHE TUIS
n300paxeHus puryp;
YMETh MPUMEHSITh
MEePIEeHIUKYISIPHOCTH

IpSIMON M INIOCKOCTH IPH
pEILIEHNN 3a7ay4;
BJIAJIETh

OpPTOTrOHAJILHOE
IIPOEKTUPOBAHMUE,

INOHATHUAMHU

crocobamu 3a/1aHus
IpSAMOM  YpPaBHEHUSAMH H
YMETh  TPUMEHSTH  IpH
pelLIeHNH 3a/ay;

NPUMEHSTh TPH PEIICHUH
3aJa4y M JI0Ka3aTeIbCTBE
TEOPEM BEKTOPHBIM METOJ
¥ METOJI KOOP/INHAT;

UMETh TpeJCTaBlieHne 00
aKcruoMax o0neMa,
MIPUMEHSATH bopmyIbl
00bEMOB  PSAMOYTOJILHOTO
napaesenunena, npu3Msl
U IUpaMHUIbl, TeTpa’apa
IIPU PELICHNN 33/1a4;
MPUMEHATh TEOpPEMBI 00
OTHOILEHUSAX 00BEMOB IPU
pelLIeHNH 3a1ay;
IPUMEHATh HMHTErpayl Juls
BBIUMCIIEHUS] OOBEMOB H

MMOBEPXHOCTEH TN
BpalleHus, BBIYUCIIEHUSA
ILIOIIAIA chepudeckoro

nosica 1 o0beMa I1apoBOTO
cI1os;

UMETh TPEACTABIECHUE O
JIBYDKEHUSIX B
IIPOCTPAHCTBE:
NapajuleIbHOM  NIEPEHOCE,
CUMMETPUHM OTHOCUTEIIBHO
IUIOCKOCTH,  LIEHTPaJIbHON
CUMMETPHH, IOBOPOTE
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HAaKJIOHHBIE U UX ITPOCKLUH,
YMETb IPUMEHATH TEOPEMY
0 Tpex NEepHeHAMKYJIApax
IIPU PELLICHUN 33/1a4;

BJIAJICTh MOHSTUSIMHU
paccTosiHue MEXTY
¢urypamMu B MpoCTpPaHCTBE,
o0t HEePIEeHIUKYISP
IBYX  CKPEIIUBAIOIIMXCS
TIPSIMBIX u YMETh
PUMEHSITh 170 npu

pEIIeHUY 3a/a4;
BJIQJIETh TOHATHEM  YTOJ

OTHOCHUTEIIBHO IIPSIMOI,
BUHTOBOM CUMMETpPUHU,
yMETb NPUMEHATh HUX IpU
pelIeHuy 3a/1ay4;

UMETh IIPEACTaBICHUE O
IJIOMIAAM  OPTOTOHAIBHOMN
IIPOEKIINN;

UMETh IPEACTaBICHUE O

TPEXTPaHHOM 51
MHOTOTPaHHOM  yrjie |
IIPUMEHSATH CBOMCTBA
IIJIOCKUX YIJIOB

MHOTOTPaHHOTO yrja IpH

MEXIY IpSIMOU u pEILICHNN 3a]a4;
IUIOCKOCTBIO U yMETh UMETh MpPEACTABICHUS O
IIPUMEHSATH ero npu npeoOpa3oBaHur MOA00US,
pEILIeHNN 3a]a4; TOMOTETHUH u YMETh
BJIAJICTh HNOHATUIMHU IIPUMEHSTh ux pu
JBYTPaHHBIA  yroJ, Yroi pEILICHNN 3a]ay4;

MEXIY IUIOCKOCTSIMU, YMETh pelaTh 3aJauyd Ha
NEPIECHIUKYIIIPHBIC IIJIOCKOCTH MeTOJaMu
IJIOCKOCTH U YMETh CTEPEOMETPUN;

OPUMCHATD ux npu YMETh NPUMEHSTh
pELIEeHNN 3a1a4; dbopmynel  00BEMOB  MpHU
BIIAJICTh MOHATUAMU pelieHny 3a1au

[pu3Ma, napajuiencnunes u

IIPUMEHSATH CBOMCTBA

napajuieiaenuneaa npu

pELICHUH 3a/1ay4;

BIIAJICTh MOHATUEM

IIPSAMOYTOJIBHBIN

napajuleIeunes u
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IPUMEHSITh ero pu
peleHnn 3a1ay;

BJIAJIETh HMOHATUAMU
nMpamMuJa, BUAbI IUPAMUI,
DJIEMEHTHI IIPaBUIILHON
IApaMUbI u YMETh
IIPUMEHSATH X pu

pelieHny 3a1ay;
UMETh TpPEACTaBICHUE O

Teopeme Oiinepa,
IMpaBUJIbHBIX
MHOTI'OrpaHHUKax;

BJIAJICTh HOHSATHEM

ILUIOLIa U MOBEPXHOCTEN
MHOTOTPAaHHUKOB M YMETh
MPUMEHSATD ero npu
pEIICHUY 3a]1a4;

BJIAAETh IIOHATHUIMHU Teja

BpaIICHHUS (ummuHIp,
KOHyC, map u cdepa), ux
CCUCHHUSI u YMETh
PUMEHSTh 17 npu
pelLlIeHUH 33]1ay;

BJIJICTh HOHSATUSIMU
KacaTelbHbIE TMpSMBIE U
MIOCKOCTH u yYMETh
MPUMEHSITh u3 npu

pEILIEHNN 3a7ay4;
UMETb IPEACTABICHUSA O
BIIMCAHHBIX M OINHCAHHBIX
cdepax U yMeTh IPUMEHSITh
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WX TP PEIICHUN 3a]1aY;

—  BJIAJICTh TOHATHIMH 00BEM,
00bEMBbI MHOTOTPAaHHUKOB,
TN BpaIICHUS u
MIPUMCHSITH nux npu
pEIICHUH 33]1aY;

— WMETh TMPEJCTaBICHUE O
pa3BepTke [OHWIUHApPA U
KOHYCa, TUTOIIAIH
MOBEPXHOCTH MHJIMHJApPA |
KOHYCa, YMETh TNPUMCHSITH
WX TIPH PEIICHUN 33]1aY;

— HWMETh TPEICTaBICHHE O
miomanu chepsl U yMETh
PUMEHSITh €ero npu
peIICHUH 33]1ay;

— yMeTh pemaTh 3a7add Ha
KOMOHWHAaIIMU
MHOTOT'PDaHHHUKOB H  Tel
BpaIlCHYSI,

— HMETh NPEICTaBICHHE O
1oJI00UM B TIPOCTPAHCTBE U
yMETh pelaTh 3ajJa4d Ha
OTHOIIEHHE OOBEMOB H
wionaed  MOBEPXHOCTEHN
noI00HBIX (uUryp.

B noBceaHeBHOM XH3HU U MIPH
W3YYEHUU JPYTUX
PEeIMETOB:

—  COCTaBIATh c
WCIOJIb30BAHUEM  CBOWCTB
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F€OMETPUUECKUX buryp
MaTeMaTH4YeCKUe  MOJCIH
TUIst pemeHus 3amaq
NPaKTUYECKOTO  XapakTepa
M 33amad W3  CMEXHBIX
JTWMCHIUIUIMH,  HWCCIIE0BATh
MOJlydeHHBIE  MOJIENIM |

WHTEPIPETUPOBATH
pe3yipTar
Bekropeiu | — OmnepupoBaTh Ha 0a30BOM Onepuposats HnoHATHAMHM | — Braners noustusmu | JIOCTIKEHHE pe3ybTaToB
KOOpauHAT YpPOBHE MOHSTHEM JCKapTOBBl  KOOpPAWHATBI B BEKTOPBI U UX KOOPINHATHI, pasnena ll;
bl B JCKapTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJIb | — yMETh BBIMIOJHATE | — HaxXOJIHUThb 00BeM
NMPOCTPaHCT IIPOCTPAHCTBE; BEKTOpPa, PaBEHCTBO BEKTOPOB, oTepary HaJl BEKTOPAMH, napajuiesIenuIena Hu
BE — HaxoauTh KOOPIUHATEI KOOpAMHAThl  BCKTOPA, YrOJ | — WCHOJB30BATh  CKAISIPHOE TCTpadapa, 3a1aHHBIX
BCPILIHNH Ky6a u MCXKIY BCKTOpaMH, CKaJIAPHOC [IPOU3BENCHIE BEKTOPOB KoopauHaTaMu CBOUX
MPSIMOYT' OJILHOTO IIPOU3BEACHUE BEKTOpPOB, IPU pEIICHNH 3a/1aY; BEPILNH;
napaieIenuneaa KOJUIMHCAPHBIC BCKTOPLI, — [OPUMEHATH ypaBHeHHWe | — 3a4aBaThb [IPSAMYIO B
HaxXOJUTh PACCTOSIHUE MEXIY IIJIOCKOCTH, bopmyy IIPOCTPAHCTBE;
IBYMs TOYKaMHU, CyMMY paccTosiHUsA MEXJy | — HaXOIWUTh PACCTOSHUE OT
BEKTOpPOB M  IIPOU3BEIECHUE TOYKAMHU, YpaBHEHUE TOYKH [0 IUIOCKOCTH B
BEKTOpa Ha YHCIO, YIoJ chepsr pH pelIeHnun CUCTEME KOOPAUHAT;
MCXKy BCKTOPAMH, CKaJIIPHOC 3a7a4; —  HaxOOUTh paccrosiHue
HIPOM3BEACHHEC, DPACKIANBIBATL | —  ppuMEHATh  BEKTOPbl U MEXKIY CKPCIIUBAKOIINMHUCS
BCKTOP 1o ABYM METO]T KOOpJIMHAT B OpsIMBIMH, 3aJJaHHBIMHU B
HEKOJUIMHEAPHBIM BEKTOPaM; IPOCTPAHCTBE pH CHUCTEME KOOPJAMHAT
3a1aBaThb IJIOCKOCTH peLICHUHN 3a1a4
YpaBHEHHEM B JEKapTOBOU
CUCTEME KOOPAHNHAT;
pelmarb MpOCTEHIINE 3aJa4yu
BBEJICHUEM BEKTOPHOTO Oas3uca
Hcropus — OnuceiBaTh  OTAENBHBIE [IpencraBnsath BKiIang | — HWwmers mpesncrasienue o | JOCTIXKEHUE pE3yIbTaTOB
MATeMaTHK pazzena |l
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u BBIJAIOLIMECS BBIJIAIOLIUXCA MAaTeMaTUKOB B BKJIaJ€ BBIJAIOLIUXCS
pe3yabTarhl, MOJYYEHHbIE pa3BUTHE MaTEMaTUKA U WUHBIX MaT€MaTUKOB B pa3BUTHE
B X0Je pa3BUTHSA HAy4IHBIX 00JIacTei; HAYKH;

MaTEMaTHKH KaK HAYKH; [IOHUMATh POJIb MAaTEMaTUKU B [NOHUMATh poJib
3HaTh IPUMEPHL pa3Butuu Poccun MaTeMaTUKA B Pa3BUTHUU
MaTEMaTUYECKUX Poccun

OTKPBITUI U UX aBTOPOB B

CBSI3M C OTE€YECTBEHHOU U

BCEMHUPHOU NCTOPHEN;

IIOHUMATh poJis

MaTeMAaTUKA B pPa3BUTHU

Poccun

Meroant [IpuMeHAT  U3BECTHBIE Hcnons3oBath OCHOBHBIE HWcronb3oBate  OCHOBHBIE | JIOCTHIKEHHE PE3yIBTATOB

MaTeMaTHuK METOABI IpPH PELICHUU METOIbI JOoKa3aTebCTBa, METOIbI JOoKa3aTeyIbCTBAa, pasaeia I1;

" CTaHapTHBIX IIPOBOJNTE OKA3aTEIbCTBO U [IPOBOAUTH J0KA3aTENbCTBO | IPUMEHATH MAaTEMAaTHYCCKHUE
MaTeMaTHYCCKUX 3a/1a4; BBITIOJIHATH OIIPOBEPIKCHUC, Hu BBINIOJIHATD 3HaHMs K UCCIICIOBAHMIO
3aMevarhb u IIPUMEHATH OCHOBHBIE METOMBI OIIPOBEPIKECHUE, OKpYKaroIero Mupa
XapaKTepHU30BaTh peumeHus MaTeMaTUYECKUX MIPUMEHATH OCHOBHBIE (MozenMpoBaHue
MaTeMaTUYECKUE 3a/1a4; METOIbI peeHus (U3MUECKUX IPOLIECCOB,
3aKOHOMEPHOCTH B Ha OCHOBE MAaTEeMaTHYECKHX MaTE€MaTUYECKUX 3a/1a4; 3371241 SKOHOMUKH)
OKpYy’Karolen 3aKOHOMEPHOCTEW B MpPHUPOJIE Ha OCHOBE MaTreMaTH4EeCKUX
JCHCTBUTEILHOCTH, XapaKTepu30BaThb KpacoTy H 3aKOHOMEPHOCTEH B
IIPUBOJIUTH [IPUAMEPBI COBEPIIECHCTBO OKPYXKAIOLIETO [PUPOJE  XapaKTepU30BaATH
MaTeMaTUYECKUX Mupa " MIPOU3BEACHUN KpacoTy M COBEPLICHCTBO
3aKOHOMEPHOCTEN B HCKYCCTBA; OKpyXKarollero Mupa |
NpUpPOJE, B TOM YHCIE NIPUMEHATH MPOCTEUIIINE IIPOU3BEICHUI UCKYCCTBA;

XapaKTEpU3YIOLIUX [IpOTpaMMHBIE  CPEIACTBA U [IPUMEHATh IIPOCTEUILINE
KpacoTy U COBEPLIEHCTBO DJIEKTPOHHO- [IpOrpaMMHBIE CPEACTBA U
OKPYXKaILICTO MHpa H KOMMYHHUKAIIMOHHBIC CHCTEMBI JJICKTPOHHO-
MIPOU3BEICHUI UCKYCCTBA npu pemennn KOMMYHUKAIIUOHHBIE

MAaTCMaTHYCCKUX 3aaa4

CHUCTEMbI Ipu PCHICHU N
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MaTEMaTUYCCKHUX 3aJa4,

MTOJIB30BaThCS
MPUKJIATHBIMU
porpaMMaMu u
MpOrpaMMaMH CHMBOJIbHBIX
BBIYHCIICHUH IS
HCCIICIOBAHUS

MaTeEMaTHYECKUX 0OBEKTOB
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