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.LIIOSICHUTEJIBHAS 3AITUCKA

Pabouas mporpamma ydaeOHOTO Kypca «I'eomeTpus» 6a30Boro ypoBHs i1 ooydaromumxcs 10 —
11 xmaccoB paszpaborana Ha ocHoBe @DelepallbHOTO TOCYJIAPCTBEHHOIO 00pa30BaTEIbHOIO
CTaHjaapTa cpenHero oOmiero oOpa3oBaHHs, C YYETOM COBPEMEHHBIX MHUPOBBIX TpPeOOBaHMIA,
NPEIbABISEMBIX K MaTeMaTHYEeCKOMY OOpa30BaHHMIO, M TPAIUIHMA POCCHICKOrO 00pa3oBaHMUS.
Peanuzanus nporpaMMel 00ecrieuuBaeT OBJIAZCHNE KITFOUEBBIMU KOMITETCHIIUSIMU, COCTABIISIOIINMU
OCHOBY [UIsl CaMOPa3BUTHsSI W HEMPEPBIBHOIO O0pa30BaHUSA, IEJIOCTHOCTh OOIIEKYJIbTYPHOIO,
JUYHOCTHOTO U TIO3HABATEILHOTO PA3BUTHUS JTUYHOCTH 00YYaIOIIUXCS.

BaxHocTh yuyeOHOro Kypca T€OMETpUM Ha YpOBHE CcpenHero oomero o0Opa3oBaHUs
00yCJIOBIIeHA MPAKTHYECKOW 3HAYMMOCTBIO METANIPEIMETHBIX U IPEAMETHBIX PE3yJIbTaTOB O0YUECHUS
FeOMETPUM B  HANpPaBIEHUU  JIMYHOCTHOTO  Pa3BUTUS  oOydamomuxcs, (QOpMUPOBaHUS
(GYHKIIMOHATBPHOW MaTeMaTH4eCKOW TIPaMOTHOCTH, HW3YYEHHUs JPYIHMX Y4eOHBIX JAUCIMILIUH.
PasButne y oOyyaromuxcs MpaBHIBHBIX MPEICTABICHHH O CYIIHOCTH M TPOUCXOXKICHHU
TreOMETPUYECKUX a0CTpaKUUil, COOTHOLICHUH PEAThbHOTO M HJEAILHOTO, XapaKTepe OTPaKCHHUS
MaTeMaTUYECKON HayKOH SBIIEHUH U MPOLIECCOB PEAIbHOTO MUPA, MECTE TEOMETPUH B CUCTEME HAYK
U pOJIM MAaTEeMAaTUYECKOTO MOJENMPOBAHHSA B HAYYHOM MO3HAaHHHM U B TMPAKTUKE CIOCOOCTBYET
(GOopMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHSI YUAIINXCS, & TAK)KE Ka4eCTB MBIIICHHS, HEOOXOIUMBIX
JUISL Q1AM Talliid B COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBhsieTcss OAHMM U3 0a30BBIX MPEAMETOB HAa YpPOBHE CpPEAHEro O0OIIero
o0pa3oBaHus, TaK Kak 00ecrevynBaeT BO3MOKHOCTb U3yUEHUS KaK AUCIUILINH €CTECTBEHHO-HAYYHOU
HAIpaBJICHHOCTH, TaK ¥ TYMaHUTAPHOM.

Jlormueckoe MblluIeHHE, POPMUPYEMOE IPU U3YUYEHUN OO0YUaAIOLUMUCS MOHSATHUIHBIX OCHOB
TreOMETPUH M MOCTPOECHUM LIETIOYKH JIOTMYECKUX YTBEP)KICHUN B XOJ€ pEIIeHUs] T€OMETPUUYECKHX
3aJa4, yMEHUE BbIIBUTATh U ONIPOBEPraTh TMIOTE3bl HEMOCPEACTBEHHO HCIIONB3YIOTCS IIPU PeILICHUH
3aJ1a4 €CTeCTBEHHO-HAYYHOTO IIUKJIa, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00IaCTAX
JeSITeIbHOCTH yesioBeka. OpHeHTalMs yesloBeKa BO BPEMEHHM W IMPOCTPAHCTBE — HEOOXO0AMMOe
YCIOBHE €r0 COLMAIBHOrO OBITHS, (hopMa OTPaKEHHUs OKPY’KAIOIIEro MUPA, YCIOBHE YCHEIIHOI'O
MO3HAHUS W aKTHBHOTO MPeoOpa3oBaHus NEHCTBUTENBHOCTH. ONepupoBaHUe MPOCTPAHCTBEHHBIMHU
o0Opa3amMu OOBEAMHSET pa3HbIE BUABI yUYEOHOW M TPYNOBOW NESATEIHHOCTH, SIBISETCS OTHUM M3
npo¢ecCHOHATIBLHO BaKHBIX KayecTB, MIOITOMY aKTyajbHa 3a7aya (GOpMUpOBaHUS y 0OydYaIOLIMXCS
IPOCTPAHCTBEHHOI'O MBIIUIEHUSI KaK Pa3sHOBUAHOCTH OOpPA3HOTO MBIIIJIEHUS — CYIIECTBEHHOI'O
KOMITOHEHTa B TIOATOTOBKE K MPAKTUIECKOH NEeSITETPHOCTH 10O MHOTHM HAIPaBJICHUSIM.

Ilens ocBoeHuUs mporpaMMbl yueOHOTO Kypca «['eomeTpus» Ha 6a30BOM ypOBHE OOyUCHUS —
o0mieoOpa3oBarenibHOE U OOIIEKYJIBTYpHOE pa3BUTHE OOydyaroIuxcs dYepe3 obecredeHue
BO3MOXXHOCTH HPUOOPETEHUs] W HCIOJb30BAHUS CHUCTEMATHUYECKUX TI'€OMETPHUYECKUX 3HAHUM U
NEHCTBUH, CIIEU(PUYHBIX T€OMETPUH, BO3MOKHOCTH YCIEIIHOTO IMPOODKEHHUS 00pa3oBaHUs MO
CHENHUATBHOCTSM, HE CBS3aHHBIM C MPHUKJIAIHBIM HCITOJIB30BAaHUEM T€OMETPHH.

[Tporpamma mo reoMeTpun Ha 6a30BOM ypOBHE MpeAHA3HAYEHA JJIs1 0OYyYaIOIIMXCs CpeTHeH
IIKOJIBbI, HE WCIBITHIBABIINX 3HAUUTENBHBIX 3aTPyJHEHHH Ha YpPOBHE OCHOBHOIO OOIIEro
obpaszoBanusi. Takum oOpazom, oOydaromuecs Ha 0a30BOM YpPOBHE JOJDKHBI OCBOWTH O0OIIHE
MaTeMaTHYECKUEe YMEHUs, CBA3aHHBIC CO CHENU(UKON TeOMEeTpHH M HEOOXOIWMBIC JUIS JKU3HU B
coBpeMeHHOM oOmiectBe. Kpome 3TOro, oHM MMEIOT BO3MOXHOCTh H3YYHUTh T€OMETpHUIO Oolsee
riyOoOKo, ecinM B JalbHEHMIIeM BO3HMKHET HEOOXOAMMOCTb B TE€OMETPHUECKMX 3HAHHMAX B
npohecCuoHaNBHOM NeSTENbHOCTH.



JlocTrkeHue e OCBOEHHs HPOrpaMMbl OOECHEUMBAECTCS PELIEHHEM COOTBETCTBYIOLIMX
3agad. [IpuopureTHpIME 3aayamu ocBoeHHs Kypca «['eomerpum» Ha 6azoBoM ypoBHe B 10—11
KJIaccax SIBIISIOTCS:

e (opMupoBaHHE MPEJICTABICHHUS O F€OMETPUM KaK 4aCTH MMPOBOH KyJbTypbl U OCO3HAHUE €€
B3aMMOCBSI3H C OKPY’KaIOLIMM MUPOM;

e (opMupoBaHHE NPEACTABICHUS O MHOTOIPaHHUKAaX W TeJax BpaIlEHUs KaK O BaXKHEHIIMX
MaTeMaTHYECKUX MOJENSIX, MO3BOJISIIOIIUX OMUCHIBATh U M3y4yaTh PasHbIC SIBICHUS OKPY’KAIOIIEro
MUDA;

e (dopMupoBaHHE YMEHHMS paclo3HaBaThb Ha YEPTEKaX, MOJACISIX W B PEAIBHOM MHpE
MHOTI'OI'paHHMKH U Tejla BpallleHHs;

e  OBJIQJICHUE METOJaMHU pELICHMs 3a7ad Ha IOCTPOEHUS HA M300paKEHUSIX MPOCTPAHCTBEHHBIX
buryp;

e (opmMupoBaHHUE YMEHHUS ONEPUPOBATH OCHOBHBIMU IOHATHUAMHU O MHOTOIPAaHHHMKAX U Telax
BpaIllEHUsI U UX OCHOBHBIMH CBOMCTBaMU;

®  OBJIAJICHUE AJITOPUTMAMH PEIICHUS] OCHOBHBIX THIIOB 33]1a4; ()OPMHUPOBAHNE YMEHUS IPOBOANUTH
HECJIOKHbBIE J0Ka3aTeNIbHbIE PACCYKICHHUS B XOJI€ PELIECHUSI CTEPEOMETPUUYECKUX 3a7ad U 3a1ad C
IIPAKTUYECKUM COJIEPKAHUEM;

®  pa3BUTHE UHTEJUIEKTYyallbHBIX U TBOPUYECKUX CHOCOOHOCTEH 00ydaroluxcs, Mo3HaBaTeIbHON
AKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUI, KpUTUYHOCTH MBILIUICHUS;

e (dopMupoBaHue (YHKUMOHAIbHON TIPaMOTHOCTH, pEJIE€BAaHTHONM T'EOMETPUH: yMEHHUE
pacrio3HaBaTh IPOSBJICHUS T€OMETPUUYECKUX MOHATHH, 00BEKTOB M 3aKOHOMEPHOCTEH B peabHbIX
KU3HEHHBIX CUTYalUsAX U MPU U3YUYEHUH APYTUX Y4EeOHBIX MPEIMETOB, POSBICHUS 3aBUCUMOCTEN
U 3aKOHOMEpHOCTEH, (OopMyIUpOBaTh MX Ha SI3bIKE I'€OMETPUM M CO3/1aBaTb T'€OMETPUUYECKHE
MOJI€JM, TPUMEHSITh OCBOCHHBI TIE€OMETPUYECKHI ammapar Juid pelieHust pakTHKO-
OPUEHTUPOBAHHBIX 3ajja4, MHTEPIIPETUPOBATh U OLICHUBATH MIOJyYEHHBIE PE3YJILTATHI.

OTnu4uTeNbHOM OCOOEHHOCTHIO MPOTPAMMBI SBIISETCS BKIIOUEHHE B KypC CTEpEOMETpUHU B
Hayaje ero M3y4deHMs 3a/ay, pellaeMbIX Ha YPOBHE MHTYUTHUBHOI'O MO3HAHHUA, U ONpPENEIEHHBIM
o0pa3oM opraHu3oBaHHas paboTa HaJ HHUMH, YTO CIIOCOOCTBYIOT pPa3BUTHUIO JIOTUYECKOTO U
IIPOCTPAHCTBEHHOTO MBILIUIEHUS, CTUMYJIUPYET IPOTEKaHUE NHTYUTUBHBIX IIPOLIECCOB, MOTUBHUPYET
K JAJIBbHEUIIEMY U3YUYEHHIO NIPEAMETA.

[Ipenmourenue OTAAETCA HAIVISIHO-KOHCTPYKTUBHOMY METOJAYy OOYy4eHMs, TO €cTb
TEOPETUYECKHE 3HAHUS HMMEIT B CBOEM OCHOBE UYBCTBEHHOCTh IPEIMETHO-NPAKTUYECKON
JEATENBHOCTH. Pa3BuTHE NPOCTPAaHCTBEHHBIX MPEACTABICHUH Y ydalUXcs B Kypce CTEPEOMETpUN
IOPOBOJIUTCS 3a CUET pelleHUs 3a/Jad Ha CO3JaHHe MPOCTPAHCTBEHHBIX OOpa30B M 3a1ady Ha
ONEpUPOBAHNE MPOCTPAHCTBEHHBIMU oOpazaMu. Co3maHue oOpaza MPOBOAUTCS C OHNOpPOH Ha
HarJsJHOCTh, @ ONEpUpPOBaHUE 00pPa30M — B YCIIOBUSX OTBJICUEHUS OT HATJSIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COAECPKaHUS.

OcHOBHBIE ~ conepkaTenpHble JHMHMHM  Kypca «l'eomerpum» B 10-11  kmaccax:
«MHororpanHukn», «IIpsiMple M TJIOCKOCTH B HpOCTpaHCTBe», «Tema BpauieHus», «Bektopsl u
KOOpJIMHATHI B MPOCTpaHCTBE». DOPMHUPOBAHUE JIOTUYECKUX YMEHHH pacipeieniieTcsi He TOIbKO 10
CoJIepKaTeIbHBIM JIMHUSAM, HO U IO rojilaM 00y4YeHUsl Ha YPOBHE CpeJIHEro o0iero oopa3oBaHus.

Copneprxanue 00pa3oBaHusi, COOTBETCTBYIOIIEE MIPEAMETHBIM pe3yJibTaTaM OCBOCHUS padoueit
IpOTpaMMbl, pactpeAeNEHHbBIM M0 ToAaM OO0YyYeHHUs, CTPYKTYPHPOBAHO TaKUM 00pa3oM, YTOOBI
OBJIaJICHUE TE€OMETPUYECKHUMH TMOHSATHUSMH M HaBbIKAMHU OCYILIECTBISUIOCH IOCIEA0BAaTENbHO U
HOCTYINATENBHO, ¢ COOIIOACHNEM IPUHIUINA PEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJINCh
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B OOIIyI0 CHCTEMYy T€OMETPHYECKHX IPEJCTABICHUI OOyYaloOmuMXCs, paciupsis U yriayoumss eé,
00pa3zyst IPOYHbIE MHOXKECTBCHHBIC CBSI3H.

Ha u3yuyenue reomerpun oTBOAMUTCS 4ac B Henenmto B 11 kmacce, Bcero 3a roj o0y4enus - 33
y4eOHBIX YacCOB.

2.COAEPXAHUE YYEBHOI'O KYPCA

Tesa BpanieHus

[{unuaapuueckas TIOBEPXHOCTb, OO0pa3ylollue IWIMHIPUYECKON MOBEPXHOCTH, OCh
IWIMHAPUYECKOM TOBEepXHOCTH. LIMmuHIp: ocHOBaHUs 1 OOKOBAas MOBEPXHOCTH, 00pa3yIoIias v OCh;
IUIOIIAAb OOKOBOM 1 TIOJHOM MOBEPXHOCTH.

Konuueckass moBepxHOCTb, 0Opa3yrolue KOHHYECKOW IIOBEpXHOCTH, OCh M BepUIMHA
KOHUYecKol moBepxHOCcTH. KoHyc: ocHOBaHUE U BepiInHa, 00pa3yolias U 0Ch; IUIONIalb O0KOBOM 1
IIOJIHOM TIOBEPXHOCTHU. YCEUEHHBIM KOHyC: OOpa3ylollue U BbICOTa; OCHOBaHUS M OOKOBas
MIOBEPXHOCTb.

Chepa u map: ueHtp, paguyc, AMAMETp; IUIOIAAb IOBEPXHOCTH cdepbl. B3aumuoe
pacrnosioxeHue cepsl U IIOCKOCTH; KacaTelbHas TUIOCKOCTh K cdepe; IIomaas chepol.

N300pakeHue Tes BpalleHus Ha IMII0CKOCTH. Pa3BépTka mHApa U KOHyca.

KomOuHamu Ten BpameHusi ¥ MHOTOTPaHHUKOB. MHOTOTpaHHHK, ONMCAHHBIA OKOJIO C(ephl;
cdepa, BiMcaHHAsi B MHOTOTPAHHUK, WU TEJIO BPAIICHHUS.

[Tonstue 06 o0béme. OcHOBHbIE cBoiicTBa 00bEMOB Ten. Teopema 00 o00béMe
IPSIMOYTOJIBHOTO NIapajuieenuIesa u ciaeacTus u3 He€. O0bEM nunuuapa, konyca. O0bEM 1apa u
Iomaab chepsl.

[TonoGHble Tenma B mnpocTtpaHcTBe. COOTHOWIEHHS MEXIY IUIOMAASIMU TTOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

Cevenus muaMHIpA (MAPaIEITBHO U MEPIICHANKYISIPHO OCH), CEYSHUS KOHYca (TapajuieIbHoe
OCHOBAHHIO U TIPOXO/IAIIIEE Yepe3 BEPIINHY), CEUCHUS Iapa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekrop Ha muiockoctd U B mpocTpaHcTBe. CliokeHHE M BBIYMTAHHE BEKTOPOB. Y MHOXKEHUE
BEeKTOpa Ha 4Hcho. PasnoxeHne BekTopa 1O TpEM HEKOMIUTAHAPHBIM BeKTopam. [IpaBumiio
napayenenumnena. Pemenue 3amgad, CBA3aHHBIX C MPUMEHEHHEM IPAaBHJI JEHCTBUN C BEKTOPaMHU.
[TpsmoyronbHas cucteMa KOOpAMHAT B mpocTpaHcTBe. Koopannate! Bekropa. Ilpocreiimue 3anaun
B KOOpJIMHATax. YToJI MexX1y BekTopamu. CKansgpHOe Npou3Be/IeHHe BEKTOPOB. Brruncienue yrios
MEXIY TIPSMBIMU H TDIOCKOCTIMU. KOOpAMHATHO-BEKTOPHBIN METO] P PEIICHUH T€OMETPHUIECKIX
3ajad.

3.JIVTAHUPYEMBIE PE3YJIBTATBI

JIMuyHOCTHBIE pe3yJIbTaThl OCBOEHHUS NPOTrpaMMbl yueOHOro mnpeaMera «MaremaTuka»
XapaKTEepU3yIOTCH:

I'paxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO  TPAXKJAHCKOM  MO3MIMHM  OOydYaromerocss Kak aKTHMBHOTO U
OTBETCTBEHHOTO YJI€HAa POCCHICKOro oOIIecTBa, MPEACTaBICHHEM O MAaTEeMAaTHYECKUX OCHOBaX
(GYHKIIMOHUPOBAHUSI Pa3IMUHBIX CTPYKTYP, SIBICHUN, IPOLIEAYp IPaXaaHCKOro o0uiecTBa (BbIOOPHI,



OTIPOCHI U TIP.), YMEHHEM B3aUMOJCHCTBOBAThH C COIMATBLHBIMU MHCTUTYTaMU B COOTBETCTBHH C MX
(YHKUIMSAMU ¥ HA3HAYEHUEM.

IIaTpuoTHYeckoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTHIO POCCHMCKON Tpa’kIaHCKOW UACHTUYHOCTH, YBOKCHHUS K MPOILIOMY U
HACTOAIIEMY POCCHUMCKOW MaTEMaTHKH, [IEHHOCTHBIM OTHOIIEHHUEM K JOCTHKEHHUSIM POCCHMCKHX
MaTeMaTUKOB M POCCHMCKOM MaTEMAaTUYECKOM WIKOJbI, K MCIIOJIb30BAaHUIO 3TUX JTOCTUKECHHI B
JIPYTHX HayKaX, TEXHOJIOTUAX, chepax SIKOHOMHUKH.

JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHWEM  JIYXOBHBIX IIEHHOCTEH POCCHHCKOro  Hapoaa; CcHopMHUPOBAHHOCTHIO
HPAaBCTBEHHOI'0 CO3HAHUS, YTUYECKOrO IOBEICHMS, CBSI3aHHOTO C IMPAKTUYECKHMM IPUMEHEHUEM
JOCTMKEHUN HAyKU U JEATEIIBHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOIO BKJIAJAa B MOCTPOCHHE
YCTOMYHMBOTO OYIyIIero.

JcTeTnYecKoe BOCIIUTAHNE:

ACTETUYECKHUM OTHOILLICHUEM K MUPY, BKIIFOYAsl 3CTETUKY MATEMATUYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a/ay, pPEHIeHUH, PacCy>KIEHUW; BOCIPUHUMYHMBOCTHIO K MATEeMaTHYECKHUM AacleKTaMm
pa3IMYHBIX BUJIOB UCKYCCTBA.

Pduznueckoe BoCNUTAHHUE:

c(hOopMUPOBAHHOCTHIO YMEHHUSI IPUMEHSITh MATEMATHUYECKUE 3HAHUS B MHTEpECcax 310pPOBOTO U
0e3omacHOTO 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO (310pPOBOE IMUTAHHUE,
cOaaHCUPOBAHHBIN PEKUM 3aHITHH U OTIIbIXA, perysipHas pu3ndeckasi aKTUBHOCTB); PU3UIECKOTO
COBEPIICHCTBOBAHMUS, IIPU 3aHATUAX CIIOPTUBHO-030POBUTEIIHHOMN AEATEILHOCTHIO.

TpynoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPY1y, OCO3HAHUEM [IEHHOCTH TPYI0JIFOOUS; MHTEPECOM K Pa3IMIHbBIM chepam
mpohecCHOHANBFHOM /eATEeIbHOCTH, CBA3AaHHBIM C MAaTeMaTUKON W €€ MPUIIOKEHUSMHU, YMEHHEM
COBepIIIaTh OCO3HAHHBIN BBIOOP Oymymiel mpodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHbBIE
TJIaHBI, TOTOBHOCTBIO U CIIOCOOHOCTHIO K MAaTEMaTHYECKOMY 00pa30BaHUIO U caMOOOPa30BAHMIO Ha
MPOTSKEHUHU BCEH KWU3HU; TOTOBHOCTHIO K AKTUBHOMY YYAaCTHIO B PEIICHUU MPAKTUYECKUX 3a7ad
MaTeMaTU4YeCKOW HalpaBIE€HHOCTH.

IK0JI0rHYecKoe BOCIUTAHNE:

c(hOpMUPOBAHHOCTBIO JKOJIOTMUECKOW KYJIBTYphl, TMOHUMAaHWEM BJIUSHUSA COIHMAIBHO-
SKOHOMHMYECKHX IMPOIECCOB HA COCTOSHHE MPUPOJHONM M COLMAIBHOM Cpelbl, OCO3HAHHEM
I100aTBFHOTO XapaKkTepa IKOJIOTUYECKUX MPOoOsieM; OpHeHTallMel Ha IPUMEHEHHEe MaTeMaTHYeCKIX
3HAHMM JJIS pelIeHHs 3a]a4 B 00JIaCTH OKpYKaroIIel cpebl, MIaHUPOBAHUS MMOCTYIKOB U OIEHKU
VX BO3MOXXHBIX IMOCIECTBUH ISl OKPY>KArOIEe CpeIbl.

I{leHHOCTH HAYYHOTO NTO3HAHUSA:

c(hOpMHUPOBAHHOCTHIO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PA3BUTHUS
HAYKU U OOILIIECTBEHHON MPAaKTUKH, TOHUMAHUEM MaTeMaTUYECKON HayKu Kak c(hephl 4eT0BEUeCKOn
JIEATEIIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUMMOCTH JIJIS1 Pa3BUTHS LIMBUWJIN3ALIUH; OBJIAJICHUEM SI3bIKOM
MaTeMaTUKd WU MaTEMATUYECKOW KyJIbTypOM KaK CpEICTBOM IIO3HAHHUS MHpPA; TOTOBHOCTBIO
OCYILIECTBJIATH MPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh UHANBUAYAJIBHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATDHI

MertarnpeMeTHbIE pe3yabTaThl OCBOCHHUSI MPOrpaMMbl y4eOHOro mpeamera «MaremaTukay
XapaKTEpU3yIOTCS  OBJIAJACHUEM  YHHMBEPCAIBHBIMU  HO3ZHAGAMENbHbIMU  OClCBUAMU,



VHUBEPCANIbHLIMU — KOMMYHUKAMUBHLIMY — OCUCMBUAMU,  VHUBEPCANbHLIMU — pe2VAAmMUGHbIMU
oelicmeusmu.

1) Vhusepcanohvie nosnasamenvhvle Ociicmsus, obecneuusaiom Gopmuposanue Oa306bix
KOCHUMUBHBIX NpOYeccos8 odyuarouuxcsi (oceoenue Memooo8 NOZHAHUSA OKPYICAIoWe20 MUpa;
npUMeHeHUe J102UYeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHutl pabomamso ¢ ungopmayueti).

ba3soBble Jlornyeckue a1ecTBUA:
®  BBIABISATH M XapPaKTEPU30BATh CYIIECTBEHHBIC IPU3HAKU MATEMATHUYECKUX OOBEKTOB, TOHITHH,
OTHONIICHUN MEXIy TMOHATHAMH; (DOPMYIUpPOBaTH ONpPEICICHUS TOHSITHIA, YyCTaHABIUBATH
CYILLIECTBEHHBIH MPU3HAK KIACCU(PUKALMU, OCHOBAHUA AN OOOOIICHUS M CPaBHEHMS, KPUTEPUU
MIPOBOAMMOIO aHAJIN3A;

e  BOCIpPUHUMATH, (OpPMyIHpOBaTHP H MPEOOPA3OBBHIBATH CYXKICHHS: YTBEPAUTCIbHBIC U
OTpHULaTeNIbHbIE, eAMHUYHBIC, YACTHBIE U OOILINE; YCIOBHBIC,

®  BBIIBIIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHBOPEUNs B (DaKTax, JTaHHBIX,
HAOMIO/IEHUSAX M YTBEPXKICHUSX; MpeuiaraTb KPUTEPUHU JJIsi BBIIBICHUS 3aKOHOMEPHOCTEH H
IIPOTUBOPEYUH;

e JeNaTh BBIBOJABI C HCIIOJIb30BAHMEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKITFOYCHH, YMO3aKIIFOUSHUH 110 aHAJIOTHH;

® MPOBOJUTH CAMOCTOSITENIBHO JO0Ka3aTelIbCTBA MAaTEMaTHUYECKUX YTBEPXKACHWUM (IIpSAMbIE U OT
MIPOTUBHOTO), BEICTPANBATh APTYMEHTAIIMIO, PHUBOIUTE IIPUMEPHI H KOHTPIIPUMEPHI; 000CHOBBIBATH
COOCTBEHHBIE CYKJICHUS 1 BHIBObI;

e  BBIOMpATh CIOCOO pelieHus yd4eOHOM 3ahayu (CpaBHHMBATh HECKOJIBKO BapUAaHTOB pPEILICHUS,
BbIOMpaTh HanboIee MOAXOASIMINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBbie ucciegoBaTe1bCKHeE 1eHCTBHSA:

®  HCIOJNB30BaTh BOIMPOCH KaK HCCIIECIOBATEILCKHA WHCTPYMEHT TIO3HAHUS, (DOPMYITHpPOBATH
BONPOCH, (UKCHPYIOIIHE MPOTUBOpEUYHE, MpoOieMy, YCTaHaBIMBaTh MCKOMOE M JIaHHOE,
(GbopMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3HIINI0, MHEHUE;

®  IMPOBOJUTH CAMOCTOSTEIHHO CIUTAHUPOBAHHBIN IKCIIEPUMEHT, UCCIICIOBAHKE 10 YCTAHOBIICHHUIO
O0COOCHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SBICHUS, MPOIIECCa, BHISIBICHUIO 3aBUCUMOCTEH MEXTY
00BEKTaMU, SIBJICHUSIMH, TIPOIIECCAMH;

®  CcaMOCTOATENbHO (HOpPMYIHpPOBaTH OOOOIIEHHS W BBIBOJABI MO pe3ylbTaTaM IMPOBEAEHHOTO
HaAOIIO/IEHUs, UCCIIEIOBaHMs, OLICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3YyJIbTaTOB, BBIBOJOB U
0000I11IEeHMI;

®  IMPOTHO3WPOBATH BO3MOXKHOE PAa3BUTHE MPOIECCa, a TAK)KE BBIIBUTAThH MPEIITOJIOKECHUAS O €ro
pPa3BUTUU B HOBBIX YCIOBHUSX.

PabGora ¢ undopmanmeii:

®  BBIABIATH JAcPUIMTH WHDOpPMAIMH, JTAHHBIX, HEOOXOJMMBIX I OTBETa Ha BONPOC W JUISA
peIICHUS 33]1a49H;

e BpIOMpaTh WHGOPMALKMIO W3  HMCTOYHUKOB  PA3JIMYHBIX  THUIOB,  aHAIM3UPOBATH,
CUCTEeMATH3UPOBATh U HHTEPIIPETUPOBATH HHPOPMAITHIO PA3IMIHBIX BHJIOB U (JOPM IMPEICTABIICHUS;
®  CTPYKTYpUpPOBaTh MH(OPMAIIHIO, MPEACTABIAThH €€ B PAa3IUUYHBIX (HOpMax, WILTIOCTPHUPOBATH
rpaduyecku;

® OIEHUBaTh HAAEKHOCT, HMHPOPMAIMM IO CaMOCTOSITENBHO CPOPMYITHUPOBAHHBIM

KPUTEPUSM.

2) VHnusepcanvhvle KOMMyHUKamugHbwle Oeticmeus, 00ecneuusarom chopmMuposanHocns

COYUANBHBIX HABLIKO8 00YYAIOUUXCAL.



Oo0menue:
®  BOCIPUHHUMATH U (OPMYIUPOBATH CY>KJICHHUS B COOTBETCTBUU C YCIOBUSMH U LETSIMH OOIICHUS;
SCHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaxX, JaBaTh
MOSICHEHHUSI 110 XOJly PELIEHHUs 3a/1a4l, KOMMEHTUPOBATh NIOJyUYEHHBIH PE3yJIbTaT;
e B XoJe OOCYXJEHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAeMOHl TeMbl, MpOOJeMBl,
pemaeMoil 3ajaud, BBICKA3bIBaTh WJIEW, HAllCJICHHbIE HA IOUCK PELIEHMs]; COINOCTABJIATH CBOU
CYX/IEHUSl C CYXACHUSAMH JPYIMX YYacTHMKOB JAMaiora, oOHAapy»KUBaTh Pa3jIMuMe U CXOZICTBO
NO3MLIUHI; B KOPPEKTHOH opme HopMyInpoBaTh pa3HOIJIACHS, CBOM BO3PAKEHMUS;
® [PEACTaBIATh pPE3YJbTaThl PEIICHUS 3aladyd, SKCIIEPUMEHTA, HWCCIECI0BaHUs, IPOEKTa;
CaMOCTOSITENILHO BBIOMpaTh (pOopMaT BBICTYIUIEHUS C YYETOM 3a/ad MPEe3eHTALUUd U OCOOCHHOCTEN
ayJIuTOPUH.
CoTpyaHn4ecTBo:
e [IOHMMaThb M HCHOJb30BATh NPEUMYIIECTBA KOMaHIAHON M WHAMBHUIYaIbHOH pabOTHI NpH
peleHnH y4eOHbIX 3aj1ay; IPUHUMATh 11€J1b COBMECTHOH JeSITeIbHOCTH, IJIAHUPOBATh OPraHU3aLIUI0
COBMECTHOM paboThl, paclpeesiTh BUIbl pabOT, J0rOBapuBaThCsl, 00CYk1aTh IIPOLECC U PE3YIbTaT
paboThl; 00001mAaTh MHEHHSI HECKOJIBKUX JTFO/ICH;
e yYacTBOBaTh B TIPYyMNOBBIX (opMax paboTel (0OCYXIeHHS, OOMEH MHEHUH, «MO3TOBBIC
IITYPMBI» ¥ UHBIE); BHITIOIHITH CBOIO YacTh PaOOTHI M KOOPJUHUPOBATH CBOM JICHCTBHSA C IPYTUMHU
WIeHaMU KOMAaH/bl; OLIEHHWBATh KAaueCTBO CBOEr0 BKJaJa B OOIMIMH MPOIYKT IO KPUTEPHSIM,
c(OpMyYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.
3) Vuueepcanvhvie pezynamuensvie Oeticmeus, obecneuusaom GopmMuposaHue CMbLCIOBbIX
YCMAHOBOK U JICUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusauus:
®  COCTaBJIATH IUIaH, aJITOPUTM pEIeHHs 3a/1a4ui, BBIOMpPATh CIIOCO0 peleHns ¢ y4EToM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U KOPPEKTUPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALINK.
CaMOKOHTpPOJIb:
e  BJAJeTh HABBIKAMH I103HABATEJIbHOM pe(dIeKCHM KaK OCO3HAHHUS COBEpIIAeMbIX ACHCTBUHU U
MBICIIUTENBHBIX MPOLECCOB, UX PE3YJIbTAaTOB; BIAJETh CIOCOOAMM CAMONPOBEPKH, CAMOKOHTPOJIS
IpoLecca U pe3yJibTaTa pelleHHsl MaTeMaTH4eCKON 3a/1auH;
® MpeABUAETb TPYAHOCTH, KOTOpPbIE MOTYT BO3HMKHYTHh IIpM pEIIEHUWH 33Jayd, BHOCUTh
KOPPEKTHBBI B JEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX, HAHJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;
®  OLIEHMBATh COOTBETCTBHE PE3YJIbTATA IIEJIN U YCIOBUSIM, OOBACHATh NPUUUHBI JJOCTUKEHUS UITU
HEJOCTH)KEHUSI PE3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OLIMOKY, /1aBaTh OLEHKY MPHOOPETEHHOMY
OTIBITY.

11 KUIIACC

OmnepupoBaTh MOHATUSMU: IFJIMHIPHYECKAsT TTOBEPXHOCTh, 0Opa3yroOIIne IHIMHIPHICCKON
MOBEPXHOCTH; HMJIMHAP; KOHUYECKasi IOBEPXHOCTh, 00pa3yrole KOHNYeCKOH MOBEPXHOCTH, KOHYC;
cdepuyeckas MOBEPXHOCTb.

PacnioznaBats Tena BpameHus (MUIUHIP, KOHYC, cdepa u map).

OOBSICHATH CIIOCOOBI MOJTyYEHUS TEJ BPAIICHHUS.

KnaccugunupoBars B3auMHOE pacioiokeHne cepsl U MI0CKOCTH.



OnepupoBaTh MOHATHUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CErMEHTAa, BBHICOTA CErMEHTA; IIapOBOM
CJIOW, OCHOBaHUE IIAPOBOTO CJIOSA, BHICOTA IIAPOBOIO CJIOS; IIAPOBON CEKTOP.

Berancnate 00BEMBI M TUIOIIAIM TMOBEPXHOCTEH TEN BpaIICHHS, TEOMETPUYECKHX Tel C
npUMeHEeHHeM (HOpMyII.

OnepupoBaTh MOHATUSIMHI: MHOTOTPAaHHUK, BIIMCAHHBIN B cepy U ONMHMCaHHBIN 0K0II0 chepsl; cdepa,
BIIMCAHHAs! B MHOTOT'PAHHUK WM TEJIO BPAILLICHHUS.

BrIaucnsaTh COOTHOMIEHUS] MEXKIY TUTOMIAISIMU TTOBEPXHOCTEH M 00bEMAaMU MTOOOHBIX TEII.
N3o06paxats u3yyaembie (GUTYPBI OT PYKH U C TPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.
BbInonHATE (BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX 00BbEMHBIX (UTYp: BHUI CBEPXY,
cOOKY, CHU3Y; CTPOUTH CEUCHHUS TEJl BpalICHUSI.

W3Briekatb, WHTEPIPETUPOBATL W MPEOOpPa3OBBIBATH HWH(GOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX PUTypax, MPeACTaBICHHYIO Ha YepTexaxX U pUCYHKaX.

OnepupoBaTh NOHIATHEM BEKTOP B IIPOCTPAHCTBE.

BrImonHsATe neicTBUS CII0KEHUST BEKTOPOB, BEIYUTAHUS BEKTOPOB U YMHOXKEHUSI BEKTOpA Ha YUCIIO,
O0OBSICHATH, KAKUMHU CBOMCTBAMHU OHU 00JIaatoT.

[IpuMeHsATh npaBUIIO NapasuieienuIea.

OnepupoBaTh MOHATHUSIMH: JIEKApPTOBbl KOOPJIMHATHI B MPOCTPAHCTBE, BEKTOpP, MOAYJIb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOPA, YroJ MEXAY BEKTOpPaMH, CKaJISIPHOE IPOU3BEICHUE
BEKTOPOB, KOJUIMHEAPHBIE U KOMIUTAHAPHBIE BEKTOPHI.

HaxonuTtb cymmy BEKTOPOB M IPOU3BEICHUE BEKTOPA HA YUCIIO, YTOJI MEXIY BEKTOPAMHU, CKaISIPHOE
MIPOU3BEJICHUE, PACKIAIBIBATH BEKTOP M0 ABYM HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh IVIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[TpumeHsTh TeoMeTpudecKue (HaKThl YISl PEHICHUS CTEPEOMETPUUCCKUX 3a1ad, MPEIITOJIararoIInx
HECKOJIBKO IIaroB PelIeHHs, €CIH YCIOBUS MPUMEHEHHUS 33JIaHbl B IBHOU dopMe.

Pemate nmpocreiiiine reoMeTpuyecKre 3aa4i Ha IPUMEHEHUE BEKTOPHO-KOOPIMHATHOT'O METOA.
Pemiate 3amaun Ha TOKa3aTENbCTBO MAaTEMATHUYECKUX OTHOIICHUHM W HAXOXKIECHUE TE€OMETPHUUYECKUX
BEJIMYMH 10 00pa3iiam Uik airOpUTMaM, IPUMEHSIS U3BECTHBIE METOIbI TIPH PEIIICHUU CTaHIapTHBIX
MaTeMaTUYECKHX 3a/1ay.

[IpuMeHsATh npocTelIne MporpaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU
pelIeHNr CTEPEOMETPUUYECKUX 3a]1a4.

[IpuBOANTH TIpUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE M >KU3HU, PACIO3HABATH
MPOSIBJIEHUE 3aKOHOB F€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MOTy4YEHHBbIE 3HAaHUS HA MPAKTUKE: aHAIM3UPOBATh PEATbHBIE CUTYAllMH U IPUMEHATH
W3Yy4YEHHBIE MIOHATHSI B MPOIIECCE TIOMCKA PEIICHUSI MATEeMATHIEeCKH C(HOPMYTUPOBAHHOM MTPOOITIEMBI,
MOJICIUPOBATh PEAIbHBIC CUTYyalluu Ha SI3bIKE T€OMETPUH, UCCIE0BATh MOCTPOSHHBIE MOJEITH C
HCIIOJIb30BaHNEM T€OMETPUYECKUX MOHATHI U TEOpeM, ammapara aareOpbl; peniaTh MpakTUYeCKue

3a/1a4d, CBSI3aHHBIC C HAXO0XKJICHHCM IreOMETpUICCKUX BECJIIMYHH.
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KounvecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM (ungposbie)
i IporpaMmMbI Bcero KP P o0pa3oBaTe/ibHbIE
pecypchl
1 Tena Bpaienus 12 http://window.edu.ru,
2 O6DBEMBI Tl 5 http://matematiku.ru
3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 http://window.edu.ru,
4 [ToBTOpeHme, 06001EeHNE, 7 http://matematiku.ru
cUcTeMaTu3alus 3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 33



http://window.edu.ru/
http://window.edu.ru/
http://www.edu.ru/
http://matematiku.ru/
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http://window.edu.ru/
http://www.edu.ru/
http://matematiku.ru/

YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O

MMPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPUAJIBI IS YYEHUKA

1. FreomeTpua, 10-11: Yueb. ana obueobpasosart. yupexaeHunit/ /1.C. AtaHacsH, B.®. bytysos, C.b.

Kagomues n gp. — M.: lpoceelLeHne

METOINYECKHUE MATEPHUAJIBI U YYUTEJIA

1. Coopuuxk "[Iporpammsl 1715 00111€00pa3oBaTENbHbIX 1IKOJ, TUMHA3MH, JUlleeB: MaTreMaTuka.
5-11 kn.”/ Coct. I''M.Ky3nenoa, H.I'. Munatok. — 3-e uzn., crepeoturn.- M. Jlpoda.
2. Meroanueckue peKOMEHIaluu K yueOHrnKam Matematuku 1t 10-11 kmaccos, xypHan

«MaTreMarHnKa B IIKOJIE).
3. B.I'. 3uB. /lumaktuyeckue marepuaiisl mo reometpuu 1is 11 kmacca. — M. [Ipocsernienue.
4. 10.A.T'nazkoB, U.U. FOquna, B.®. byty3oB. Pabouas terpanp mo reometpuu ans 11 knacca. —

M.: IIpocBelienue.
5. C.M. Caaksn, B.®. byty3oB. U3yuenue reomerpuu B 10 — 11 knaccax: Meroauueckue
pexomeHnauuu K yueoHuky. Kuura nns yuurens. — M.: Ilpocserenue.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

http://www.mccme.ru, http://window.edu.ru, http://www.edu.ru, http://www.school.edu.ru,
http://school-collection.edu.ru/collection/matematika/, http://www.mathematics.ru,
http://www.marh.ru, http://www.bymath.net, http://matematiku.ru, http://school.msu.ru, ,
https://learningapps.org/4470596https://www.youtube.com/channel/UC8rgpanENyNQaYKJ-tK2jCA
https://fipi.ru/metodicheskaya-kopilka/univers-kodifikatory
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[TPUJIOXKEHKE 1

K PABOYEN [TPOTPAMME
YYEEHOI'O ITPEJIMETA
«EOMETPUS»

[IOYPOYHOE IVTAHWPOBAHUE
[TPOI'PAMMBI
YYEBHOI'O ITIPEAMETA
«CEOMETPU»
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N KonunuyectBo yacos Jlara DJIeKTpOoHHbIe U pPOBbIE
Tema ypoka o0pa3oBaTe/IbHbIE
n/n Bcero KP HU3YYEeHUS
1P pecypchl

1 Cdepa u map: ueHTp, paanyc, AuaMeTp; MIOMAab HOBEPXHOCTH 1 5 09 http://window.edu.ru,
cepsl

9 B3anmHoe pacrionokenue chepsl U IIOCKOCTH; KacaTellbHas 1 12.09 http://window.edu.ru,
IUTOCKOCTH K cepe; momaas ceps

3 Hzob6paxenue chepsl, mapa Ha miaockoctu. CedeHus mapa 1 19.09 http://window.edu.ru,

4 Hunuuapudeckasi IOBEpXHOCTb, 00pa3yroe HUIMHIPHUECKON 1 26.09 http://window.edu.ru,
MOBEPXHOCTH, OCh LIMJIMHJPUYECKOI TOBEPXHOCTH

5 [{wmHap: ocHOBaHUS U OOKOBAs MOBEPXHOCTb, 00pa3yrolias u 1 3.10 http://matematiku.ru
0Cb; TUIOIAb OOKOBOM M MOJIHOI MOBEPXHOCTH
N300pakeHne WIMHAPA Ha TUIOCKOCTH. Pa3BépTka HunuHapa. http://matematiku.ru

6 CeueHus nuIuHApa (I0OCKOCTHIO, MAapaIeIbHON WiH 1 17.10
NEepIEHIUKYJIIPHON OCH LIUIMH]PA)

7 Konnueckast noBepXxHOCTh, 00pa3yrole KOHUUECKON 1 2410 http://matematiku.ru
MOBEPXHOCTH, OCh U BEpIIMHA KOHUYECKOI MOBEPXHOCTH

3 Konyc: ocHOBaHue U BepinHa, 00pa3yolias U OCh; MIIOLIA/lb 1 3110 http://matematiku.ru
OOKOBOH U MOJTHON TOBEPXHOCTH

9 VYceu€HHblil KOHYC: 00pa3yIolye U BBICOTa; OCHOBAHUS U 1 211 http://matematiku.ru
OOKOBasi MOBEPXHOCTh
N306paxeHne koHyca Ha 1ockocTH. Pa3BépTka KoHyca. http://matematiku.ru

10 Ceuenust KoHyca (TIIOCKOCTHIO, TAPATIJICIIBHOW OCHOBAHUIO, U 1 14.11
IJIOCKOCTBIO, MPOXO/ASILEH Yepe3 BEPIIUHY)

12
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http://window.edu.ru,

11 KoM06unanus ten BpaueHus: 1 MHOTOIpaHHUKOB 28.11

12 MHoOTOIrpaHHHK, OMMMCAHHBIA 0KO0JI0 cephl; chepa, BIUCaHHAS B 51 http://window.edu.ru,
MHOT'OI'PaHHMK MJIM B TEJIO BpAILEHUS '

13 [onstre 06 06bEMe. OCHOBHBIE CBOICTBA 0OBEMOB Tel 12.12 http://window.edu.ru,

14 O0BEM IUIMHIpA, KOHYCa 19.12 http://window.edu.ru,

15 O06bEM mapa u miomaas cheps 26.12 http://window.edu.ru,

16 [TonoGHble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXKTY 3012 http://window.edu.ru,
IUIOINAASIMU TOBEPXHOCTEH, 00BEMaMu MOAOOHBIX TEI '

17 KonTtponsnast padora no Temam "Tena Bpamenus” u "O0beMbl 9.01 http://window.edu.ru,
Ten" '

18 BekTop Ha TIOCKOCTH U B IPOCTPAHCTBE 16.01 http://window.edu.ru,

19 CrnosxeHue 1 BBIYUTaHUE BEKTOPOB 23.01 http://window.edu.ru,

20 YMHOKEHNE BEKTOpa Ha YNCIIO0 30.01 http://window.edu.ru,

21 Pa3znosxeHne BekTopa 1o TpéM HEKOMIUIAHAPHBIM BEKTOPaM. 6.0 http://window.edu.ru,
[IpaBuio nmapamnenenumnena '

29 Pemenne 3ama4, CBA3aHHBIX ¢ IPUMEHEHUEM ITPaBUJI IEUCTBUH C 13.02 http://window.edu.ru,
BEKTOPaMHU '

93 [IpsimoyrosipHas cucreMa KOOpAMHAT B IPOCTPAHCTBE. 702 http://window.edu.ru,
Koopaunats! Bekropa. [IpocTeiimne 3agaun B KoopauHaTax '

24 VYron mexay Bekropamu. CKalsipHOe IPOU3BEACHNE BEKTOPOB 5.03 http://window.edu.ru,

25 Brruncienue yriioB Mex 1y NpsSIMbIMH U IJIOCKOCTSIMU 12.03 http://window.edu.ru,
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KoopanHaTHO-BEKTOPHBIN METOJI ITPU PELICHUN F€OMETPUYECKHUX

http://window.edu.ru,

26 1 19.03
3a1a4

97 KonTtponbHas padora no Teme "BekTopbl 1 KOOpAUHATHI B 1 26.03 http://window.edu.ru,
npocTpaHcTae”

28 [ToBTOpeHHE, 0600IIEHNE U CUCTeMaTH3aKs 3HaHui. OCHOBHBIE 1 504 http://window.edu.ru,
burypsl, GpakTbl, TEOPEMBI Kypca IIaHUMETPHH

29 [ToBTOpenue, 06001IeHNE U crucTeMaTh3alus 3HaHui. OCHOBHBIC 1 16.04 http://window.edu.ru,
burypsl, GpakThl, TCOPEMBI Kypca IIAaHUMETPUU

30 [ToBTOpeHUE, 0600IICHNE ¥ CHCTEMAaTH3aIvs 3HAHUW. 3a1a9n 1 »3.04 http://window.edu.ru,
MJIAHUMETPUHU ¥ METOJIbI UX PEIICHUS

31 [ToBTOpEHHE, 0000IICHUE U CUCTEMAaTH3allHMs 3HaHUW. 3a/1aun 1 30.04 http://window.edu.ru,
MJIAHUMETPUH ¥ METOJIbI UX PEIICHUS

32 HToroBas KOHTPOJIbHAS PaboTa 1 7.05 http://window.edu.ru,

33 [ToBTOpeHue, 06001IeHNE U CUCTEMaTH3aIUs 3HAHUI 1 14.05

OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 33
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[TPUJIOXEHME 2

K PABOYEN [TPOTPAMME
YYEEHOI'O ITPEJIMETA
«'EOMETPUSI»

OOH/bI
OLEHOYHBIX CPEJICTB

YYEBHOI'O ITIPEIMETA
«CEOMETPUA»
11 KJTACC
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KonTpoubHbie paboTsl o reomerpun 11kmaacc.

KonTtpoabnas padora Nel

Tema: KoopauHaTbl TOYKHM U KOOPAUHATHI BEKTOPAa

Bapuanrtl

1. Haiimure koopaunatel BekTopa , eciau 4 (5; —1; 3), B (2; -2; 4).

2. lanbl Bextopsl (3; 1; —2) u (1; 4; —3). Haiioure .

3. U306pasute cucremy koopaunat OXyz u mocrpoiite Touky A (1; —2; —4). Haiigure
pacCTOsAHUS OT ITOU

TOYKH JI0 KOOPJIMHATHBIX IJIOCKOCTEH.

4. Bepuuasl A ABC umetor koopauHatel: A(-2; 0, 1), B(-1; 2; 3 ), C( 8, -4;9).
Haitnure koopaunatel BekTopa , eciiu BM — mequana AABC.

Bapuaunrt2

1. Haiigure koopauHatel Bekropa , ecu C (6; 3; — 2), D (2; 4; — 5).

2. Nansl Bextopa (5; — 1; 2) u (3; 2; — 4). Haiigure .

3. U3o6pasute cuctemy koopaunat OXyz u moctpoiite Touky B (— 2; — 3; 4). Haiiaure
paccTosiHuE OT 3TOM

TOYKH JI0 KOOPJIUHATHBIX IIOCKOCTEH.

4. Bepumnbsl AABC umeror koopaunatel: 4 (-1, 2, 3), B (1;0;4), C (3, -2; 1). Haiigure
KOOpJMHATHI BEKTOpa , ecii AM — menuana AABC.

Kontpouabnas padora Ne2 Tema: CkajisipHoe nIpou3BeieHHe BEKTOPOB
Bapuanrtl

1. BorluncnuTe ckasspHOE IPOU3BEAECHUE BEKTOPOB U , €CIIH ,

,=2,=3,=60°,.

2. Nan xy6 ABCDA1B1C1DI1. Haitnute yron mexay npsimeivu AD1 u BM, toie M —
cepeauHa

pedpa DD1.

3. [Ipu aBrKeHUH MpsiMasi & 0TOOpaXkaeTcst Ha MPsIMYIo al, MI0CKOCTh oL — Ha MIOCKOCTH al,
"

. JlokaxxuTte, 4TO

Bapuanrt2

1. BeruncnuTe ckanspHOe MPOU3BEACHUE BEKTOPOB U , €CIH ,

,=3,=2,=60°,,.

2. Nan xy0 ABCDA1B1C1DI1. Haitnute yron mexxay npsmeivu AC u DC1.

3. Ilpu aBKeHUU MpsiMasi OToOpaskaeTcs Ha mpsimyto D1, a riockocTs B — Ha IOCKOCTh Bl 1
bl

B1

KonTtpoabnas pabora Ne3

Tema: Huaunap. Konyc. Hlap.

AB

bc

2b—-c

BM

CD

ab

a—2b

AM

mnm=a+2b-c

n=2a-b
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ab (ab)

A

claclhb

alallala

mnm=2a-b+c

n=a-2b

ab (ab)

A

claclhb
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Bapuanr 1

1. OceBoe ceueHre UUIUHAPA — KBaJIpaT, IJI01a/ib OCHOBAHUS LMJIMHpa paBHa 167 cM2.
Haiigure niomaab moBEpXHOCTU HUIHHIIPA.

2. Bricota KoHyca paBHa 6 cM, yroJ Ipu BEpLIMHE 0ceBOro ceueHus paseH 120°. Haiinure:
a) MJI0IIA/b CEYSHHsI KOHYCa ITOCKOCTBIO, IPOXOIAIIeH uepe3 1Be 00pa3yroliue, yroi
Mexy KoTopbiMu 30°;

0) rioma b 60KOBOM MOBEPXHOCTH KOHYCA.

3. duametp mapa paBeH 2m. Uepes koHel AuameTpa MpoBeeHa TIOCKOCTh MO YIiIoM 45° K
Hemy. Haligure nuny nuauu nepecedeHus chepsl ¢ 3TOH MIOCKOCTHIO.

Bapuanr 2

1. OceBoe ceyeHne NWIMHAPA — KBaJIpat, AUaroHais kKotoporo 4 cMm. Haiiaute miomanb
MMOBEPXHOCTU LIUIIUHIPA.

2. Pammyc ocHOBaHMs KOHYcCa paBeH 6 cM, a 00pa3yromias HaKJIOHEHa K TIOCKOCTH
ocHoBaHus nox yriiom 30°. Haiinure:

a) IJIOIIA/Ib CEYEHHUs KOHYCa MIIOCKOCThIO, TPOXOAAIIEH Yepe3 ABe 00pa3yroliue, yroi
MeXIy KoTopbiMH 60°;

0) momaab 60OKOBOM MOBEPXHOCTH KOHYCA.

3. Auametp mapa paseH 4m. Uepes KoHEL [uaMeTpa IpoBeeHa III0CKOCTh o yriaoM 30° k
HeMy. Haiaure muionians cedeHus mapa 3ToH III0CKOCTBIO.

KoHTponbHasa paboTta Ned KoHTponbHaa pabota Ne4 KoHTponbHaa paboTta Ne4 KoHTposbHas
pabota Ne4 KoHTposbHas paboTta Ned KoHTponbHasa paboTta Ne4 KoHTponbHana pabota Ne4
KoHTponbHas pabota No4 KoHTponbHaa pabota Ne4 KoHTponbHas paboTta Ne4 KoHTposibHas
pabota Ne4 KoHTposbHas paboTta Ned4 KoHTposibHasa paboTta Ned Tema: O6bembl Ten Tema:
O6bembl Ten Tema: O6bembl Ten Tema: O6bembl Ten Tema: O6vbembl Ten Tema: O6bembl Ten
Tema: O6bembl Ten Tema: O6bembl Ten Tema: O6bembl Ten Tema: O6bembl Ten

Bapuanm 1

1. Amodema npaBUIBLHON TPEYTOIBHON MUPAMUIBI paBHA 4 CM, a ABYTPAHHBIN yroi npu
ocHOBaHuM paseH 60°. Haliaure 00beM nupaMu/Ibl.

2. B nununap Bnucana npuzMa. OCHOBaHHUEM TIPU3MBI CITYKHUT MPSMOYTOIbHBIN
TPEYTOJIBHUK, KATET KOTOPOT'O PaBEH 24, a npuiexamuid yroa paseH 30°. Jluaronans
0oJbIelt OOKOBOM TpaHH MPU3MBI COCTABIISET C TUNIOCKOCTHIO €€ OCHOBAHHUS yToJ B 45°.
Haiinure 06beM numuHapa.

Bapuanm 2

1. BokoBoe pedbpo npaBUILHON TPEYTOIbHON MHUPaMUIbI PABHO 6 CM U COCTABJISIET C
MJIOCKOCTBIO OCHOBaHUs yroi B 60°. Haiinure 00bemM mupaMubl.

2. B xonyc Bnucana nupamuga. OCHOBaHMEM MUPAMUABI CIIYKUAT MPAMOYTOJIbHBIN
TPEYTOJIbHUK, KATET KOTOPOI'O PaBeH 2a, a mpuiexaiuid yroi pased 30°. bokoBas rpanb
MMUPaMUIBI, TPOXOIAIIAS Yepe3 JaHHBIN KaTeT, COCTABIISIET C MIIOCKOCTHI0O OCHOBAHUS yTOJ B
45°. Haiinute 00beM KOHYyca.
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KoHTponbHas paboTta No5 KoHTponbHaa pabota Ne5 KoHTponbHas paboTta Ne5 KoHTposibHas
paboTta No5 KoHTposbHaa paboTta Ne5 KoHTponbHaa paboTta Ne5 KoHTponbHasa paboTa Ne5
KoHTponbHas pabota Ne5 KoHTponbHan pabota No5 KoHTposibHan paboTta Ne5 KoHTposibHan
paboTta No5 KoHTposibHaa paboTta Ne5 KoHTposibHan paboTta Ne5

Tema: O6bem Wwapa v nnowaab chepbl Tema: O6bem wapa u naowaab chepbl Tema: O6vem
wapa u naowaab cdepbl Tema: O6bem wapa v naowaab chepbl Tema: Ob6bem Wwapa u
nnowaab chepbl Tema: O6bem Wwapa 1 naowaab chepbl Tema: O6bem Wapa v Naowaab
coepbl Tema: O6bem wapa u naowaab chepbl Tema: O6bem wapa 1 naowaab chepbl Tema:
O6bem wapa u naowaab chepbl Tema: Ob6bem Wwapa v naowaab coepbl Tema: O6bem Wwapa
n nnowagb chepsbl Tema: Ob6bem Wapa n naowaap coepbl Tema: O6bem Wwapa v naowaib
chepbl Tema: O6bem wapa 1 naowaab chepbl Tema: O6bem Wwapa v naowaab chepbl Tema:
O6bem wapa u naowaab chepbl Tema: Ob6bem wWwapa v naowaab chepbl Tema: O6bem Wwapa
n naowaab chepsbl

Bapuanr 1

1. lnameTp mapa paBeH BbICOTE KOHYCa, 00pa3yrolias KOTOPOro COCTaBISET C MIIOCKOCTHIO
ocHoBanHwus yrou B 60°. Haliqute oTHOIIeHne 00beMOB KOHYCA U I11apa.

2. O6beM nuIMHIpa paBeH 961 cM3, TIoNaab ero oceBoro ceueHus 48 cm2. Hainure
10136 chephl, OMMCAHHON OKOJIO IMIMHJIPA.

18

BapuanT 2

1. B KoHyC, OCEBOE CEUCHHE KOTOPOTO €CTh MIPABWIILHBIN TPEYTOJbHUK, BITUCAH IIAP.
Haiigute oTHOmIEeHHe momaau chepsl K Ionaan 60KOBOH MOBEPXHOCTH KOHYcCA.

2. lmameTp 1miapa paBeH BBICOTE IMJIMHIPA, OCEBOE CEUCHUE KOTOPOTO €CTh KBaJpar.
Haiinure oTHOMIEHHEe 00bEMOB IMJIMHPA M IIApa.

KoHTponbHas pabota Ne6 (ntorosas) KoHTponbHaa pabota Ne6 (utorosasn) KoHTposibHas
pabota Neb6 (MTorosas) KoHTponbHas paboTta No6 (utorosas) KoHTposibHasa paboTta No6
(nTorosan) KoHTponbHana pabota Ne6 (uTorosasn) KoHTponbHan pabota Ne6 (MTorosas)
KoHTponbHas pabota Ne6 (utorosas) KoHTponbHana pabota Ne6 (MToroeas) KoHTposibHas
paboTta Neb6 (MTorosas) KoHTposbHasa paboTta No6 (ntorosas) KoHTponbHasa pabota Ne6
(nTorosan) KoHTponbHasa pabota Ne6 (uTorosasn) KoHTponbHan pabota Ne6 (MTorosas)
KoHTponbHasa pabota Ne6 (utorosas)

1 BapumaHT

1. B npaBunbHO# TpeyronbHol nupamuge SABC Meananbl OCHOBaHUS IEPECEKAIOTCS B
touke K. O6bem nupamuiel pasen 42, SK =18. Haiiaure miomans tpeyroasauka ABC.
(16amm)

2. BeicoTa koHyca paBHa 10, anameTp ocHoBaHus paBeH 48. Haiinute obpasyromryio.

(1 6amn)

3. Ilnomaap 60KOBOI MOBEPXHOCTH LIMIMH/IpA paBHA 727, a BbicoTa - 8. Haiinute nuamerp
ocHoBaHwus. (1 6an)

4. CTopoHa OCHOBaHUS MPABUIBLHON TPEYTOIbHON MPU3MBI PaBHA 2+/5, a BoicoTa - 4V/3.
Brruncnute 00béM mpu3msl (1 6ai)

5. [Tnomaas 60KOBOM MOBEPXHOCTH KOHYca paBHa 20CcM2, a ero oOpasyromas 5 cm.
Haiigure 06beM koHyca.( 2 6amna)

6. OcHOBaHHE TIPSMOM MTPHU3MBI TIPSIMOYTOJIEHBINA TPEYTOJIBHHUK C KATETOM 3CM U
npuiexamuM yriaoM 600. [Inaronans 60KOBO# TpaHH, CoIepKalleil THTOTEHY3Y
TpeyronbpHuka, 10cm. Haiinure 06bem npusmel. (2 Gania)

2 BapuaHT
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1. B npaBuibHO#M TpeyronsHoi nupamuae SABC meauanbl OCHOBaHMS MEPECEKAIOTCS B

touke K. O0bem nupamubl paBe 88, miomaas tpeyroisbiuka ABC pasna 11. Haitnure
SK.(1 6amn)

2. BricoTa koHyca paBHa 6, oOpa3zyromas -10. Haiiqure quamerp ocHoBanus KoHyca.(1 6amr)
3. [Tmomranb 60KOBOI MOBEPXHOCTH IMIMHIpA paBHa 967, mnameTp ocHOBaHUs - 8. Haliqure

BbICOTY HuiuHapa. (1 6amr)
4. CtopoHa OCHOBaHMS IPaBUIIBHOM TPEYTroJIbHOW MPU3Mbl paBHA 3v/2, a BeicoTa - 5V3.
Boeruncnute 00b6éM mpu3msl (1 6ain)
5. O6Bem koHyca paBeH 16 cM3, a ero Beicota 3cMm. HaiiauTe muiomanps 00KoBOM
MMOBEPXHOCTH KOHYca. (2 6amna)
6. OcHOBaHHE MPSAMOU MPU3MBI TPSAMOYTOJIBHBIA TPEYTOJIBHHUK C TUIIOTeHY30H 10cM 1
octpsiM yriaom 300. luaronans 60KOBOM TpaHu, COAEpIKAIICH KaTET MPOTHBOJISKAIITII
JTaHHOMY YTy, paBHa 13 cm. Haitaure 00bemM Ipu3MBI.

(2 6amma)__
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