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INOACHUTEJIBHASA 3ATINCKA

PaGouas mporpamma yueOHOTrO Kypca «l'eomeTpus» 6a3oBoro ypoBHs ajs oOyvarommxcs 10
- 11 xmaccoB paspaborana Ha ocHOBe deepabHOr0 TOCYIapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHJapTa CpeAaHero oOmero oOpa3oBaHUS, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUHU,
OPEABABIAEMbIX K MaTeMaTHYECKOMY OOpa30BaHMIO, M TPATUIMNA POCCHHCKOrO 0Opa30oBaHUS.
PeaJII/I3aI_[I/ISI IIporpaMmabl 06eCHe‘-II/IBa€T OBJIAJICHUC KIIFOUCBBIMH KOMIICTCHIUAMM, COCTABJIAIOIIIUMHA
OCHOBY JUIS CaMOpa3BHTHS U HEMPEPHIBHOIO 00pa30BaHMs, IEIOCTHOCTh OOIIEKYJIbTYPHOTO,
JIMYHOCTHOI'O M TO3HABATCIIBHOI'O Pa3BUTHA JIMYHOCTH O6yanOH_[I/IXCSI.

PaGouast mporpamma kypca «['eomeTpusi» pa3paboTaHa B COOTBETCTBHH C paboueii
POrpaMMOil BOCIIUTAHUS IIKOJIBI U TIPOTPAMMBI TPOGOPHUEHTAITIOHHOTO MHHUMYMA.

OBLIASA XAPAKTEPUCTUKA YYEBHOT' O KYPCA

BaxHocTh y4eOHOro Kypca TIEOMETpHUM Ha YpPOBHE cpenHero oOmero ooOpa3oBaHHs
00yCJIOBI€HAa NPAKTUYECKOH 3HAYUMOCTBIO METAlpPEAMETHBIX M HPEAMETHBIX pe3yJbTaToB
0o0y4eHHs TEOMETPHHM B HANpPaBICHUH JIMYHOCTHOTO DPA3BUTHA OOydaromuxcs, (GpopMupoBaHUS
(GYHKLIMOHATIBHONM MaTeMaTHMYeCKOW TI'paMOTHOCTH, M3Y4EHHUS JAPYrMX Y4YeOHBIX JAMCLUIUIMH.
Pa3Bute y oOyyaromuxcsi NpPaBUIbHBIX MPEJICTAaBICHUM O CYHHOCTH U IPOUCXOXKACHUU
reOMETPUUECKUX a0CTpaKIUif, COOTHOLIEHUH PEAJbHOT0 M HJEAJbHOIO, XapaKTepe OTpa)KeHUs
MaTE€MaTHYeCKOW HAYKOW SIBJICHUH W IPOLIECCOB PEAIBHOIO MHPA, MECTE N'€OMETPUM B CHUCTEME
HayK U pOJIM MaTeMaTUYeCKOI'0 MOJICIMPOBAHUS B HAYYHOM IO3HAHUU U B MIPAKTHUKE CIIOCOOCTBYET
(hOopMHPOBAHKIO HAYYHOTO MHUPOBO33PEHHS YUAIINXCS, a TAK)KE Ka4eCTB MBIIUICHHS, HEOOXOAUMBIX
JUIs aJlalTally B COBPEMEHHOM OOIIECTBE.

I'eomerpust siBisieTcss OAHMM H3 0a30BBIX TPEAMETOB HAa YPOBHE CPEAHEro OOIIero
o0pa3oBaHMs, TaK Kak oOecledyrBaeT BO3MOXKHOCTb M3Y4EHHUS KaK JUCHMIUIMH €CTECTBEHHO-
Hay4HOU HaIlpaBJIECHHOCTH, TAK U TYMaHUTAapPHOM.

Jlornuyeckoe MbllUIeHHE, HOPMUPYEMOE MTPU U3YUEHUH O0YYaroIMMUCS MOHATUHHBIX OCHOB
T€OMETPUH U MOCTPOCHUM LEMOYKH JIOTUYECKUX YTBEPKICHHUM B XOJI€ PEUICHUS I€OMETPUUYECKUX
3ala4, yMEHHUE BBIABUIaTb M ONPOBEPIaTb TUIIOTE3bl HENOCPEACTBEHHO MWCIOIB3YIOTCS IIPU
pEIIeHNH 3a]]a4 €CTECTBEHHO-HAyYHOTO LIMKJIa, B YACTHOCTHU U3 Kypca (PU3HKHU.

YMeHHne OpUeHTHPOBAThCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO pOJib BO BCEX 001aCTAX
JeATeNbHOCTH 4enoBeka. OpHeHTalMs 4elloBeKa BO BPEMEHU U IPOCTPAHCTBE — HEOOXOIUMOE
YCJIOBHE €r0 COLMAIBHOTO OBITHS, (OpMa OTpa)XKeHUs OKPY)KAIOLIEr0 MHUPA, YCIOBUE YCIEUIHOTO
MO3HAHUS U aKTUBHOTO MpeoOpa3oBaHus JAeicTBUTENbHOCTU. ONepupoOBaHUE NMPOCTPAHCTBEHHBIMU
oOpazaMu 0OBeAMHSET pa3Hble BUABI Y4EOHOM M TPyAOBOH IESATEIbHOCTH, SIBISETCS OJHUM W3
npoeccHoHaIbHO Ba)KHBIX KAa4eCcTB, IO3TOMY aKTyajibHa 3a7ada (GOpMUPOBAaHUS y 00y4arOIIUXCS
MPOCTPAHCTBEHHOT'O MBIIUICHUSI KaK Pa3sHOBUAHOCTH OOpPA3HOTO MBIIIJIEHUS — CYIIECTBEHHOTO
KOMITIOHEHTA B ITOJATrOTOBKE K IIPAKTUYECKOMN ACSATEIBHOCTH 10 MHOTUM HAIIPABIICHUSM.

HEJIN U3YUYEHUSA YYEBHOI'O KYPCA

[lens ocBoeHMs mporpaMMbl yaeOHOTO Kypca «['eoMmeTpus» Ha 6a30BOM ypOBHE OOYUECHHS —
obmieoOpa3oBarenbHOe W OOIIEKYIbTYpHOE pa3BUTHE OOYYarOIIMXCsA dYepe3 oOecrneueHue
BO3MOXXHOCTH TPUOOPETCHUS W HCIIOJIb30BAHUS CHCTEMATHYCCKUX TCOMETPHUYSCKUX 3HAHHHA W
NEUCTBUM, Crenu(UIHBIX T€OMETPUH, BO3MOXXHOCTH YCIIEITHOTO MPOJIOJKEHHUS 00pa3oBaHUS IO
CHEIIMAIHOCTSIM, HE CBSA3aHHBIM C IMTPUKJIATHBIM HCITOJIb30BAHHEM T€OMETPHH.

[IporpamMma no reoMeTpun Ha 6a30BOM YpOBHE MpelHA3HAaYeHA ISl OOYJAIOIIUXCS CpEaHEeH
IIIKOJIBI, HE WCHBITHIBABIIMX 3HAYUTENBHBIX 3aTPYJAHCHH HAa YpPOBHE OCHOBHOTO OOIIETro
obOpazoBanus. Takum oOpa3om, oOyuaromiuecss Ha 0a30BOM YpOBHE JOJDKHBI OCBOHMTH OOIIHE
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MaTeMaTHYECKUEe YMEHUs, CBA3AHHBIE CO CHEIM(PHUKON reOMETPUU U HEOOXOAMMBIE IS KU3HH B

coBpeMeHHOM oOmecTBe. KpoMme 3TOro, oHM MMEIOT BO3MOXHOCTh H3YyYUTb I'€OMETpPHUIO Ooiiee

ry0OKO, €cClii B JajbHEWIIeM BO3HHUKHET HEOOXOAMMOCTh B TEOMETPHYECKHX 3HAHUAX B

po¢ecCUOHATILHOMN 1EATEIbHOCTH.

JIOCTIKEHHE e OCBOCHHUS MPOTpaMMbl 00ECTIEUMBACTCS PEHICHHEM COOTBETCTBYIOIINUX
3agad. [IpuopurerHpiMu 3aiauaMu ocBoeHUs Kypca «['eomerpumn» Ha 6a3zoBoM ypoBHe B 10 - 11
KJ1accax SIBJISIOTCA:

e (opMuUpOBaHME NPEACTABICHUS O I'€OMETPUM KaK 4aCTH MHUPOBOM KyJIbTyphl U OCO3HaHUE €&
B3aMMOCBSI3HU C OKPYKAIOLIUM MUPOM;

e (opMHUpOBaHHME MPEJICTABICHUS O MHOTOTPAHHUKAX M TellaX BpAIIEHUS KaK O BaXKHEHUIIMX
MaTeMaTHYECKUX MOJENSAX, TO3BOJIAIONIMX ONMCHIBATH W HM3y4aTh pasHble SIBICHUS
OKpY’KaroIlIero M1pa;

e (opMHUpOBaHME YyMEHHUS pACIO3HABAaTh Ha dYepTekKaxX, MOJCNIAX M B pEATbHOM MHUDE
MHOTOTPaHHHKH U TeJla BPaIleHUS;

e OBJIQJICHUE METOJaMHU DELICHUs 3aJay Ha MOCTPOCHHUS Ha M300pa)KEHUSAX MPOCTPAHCTBEHHBIX
uryp;

e (opMHUpOBaHME YMEHHs OINEPUPOBATb OCHOBHBIMU IOHSTHUSMH O MHOTOTPAaHHUKAX M Tejax
BpAILEHHS U X OCHOBHBIMU CBOWCTBaMH;

® OBJIQJICHUE AITOPUTMAMH PEUICHUs OCHOBHBIX THIIOB 337a4; (JOpMUPOBAaHHE YMEHHS IPOBOAHUTH
HECJIOKHBIE I0Ka3aTeJIbHbIE PACCYXK/ICHUS B X0/I€ PELICHHS CTEPEOMETPUUECKUX 3ajiay U 3aja4 ¢
IIPAKTUYECKUM COJCPKAHUEM;

® Da3BUTHE HMHTEUICKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH OOyYaroUIMXcs, MO3HABATEIbHON
aKTUBHOCTH, UCCIIEIOBATEIBCKUX YMEHUH, KpUTHYHOCTH MBIIIUICHUS;

e (opmupoBaHue (YHKLIHMOHAJIBHOM  TI'PAaMOTHOCTH, pEJIEBAaHTHOH  TI'eOMETpUHM:  yMEHHE
pacrio3HaBaTh IPOSIBJICHUS TE€OMETPUYECKMX TIOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYalUsX U MPHU M3YYEHUHU APYTHX YUEOHBIX MPEIMETOB, MPOSBICHHS
3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (OpPMyJIHpOBaTh MX Ha SI3bIKE I'€OMETPUM M CO3/1aBaTh
TE€OMETPUUECKUE MOJICIH, MPUMEHSITh OCBOCHHBIH T€OMETPUYECKHU ammapar Ui pPelIeHUs
MIPAKTUKO-OPUEHTHUPOBAHHBIX 33/1a4, MHTEPIPETUPOBATH U OLIEHUBAThH MOJIYYEHHBIE PE3YJIbTATHI.

OTIUYUTENEHOW OCOOCHHOCTBIO TMPOTPAMMBI SBIISIETCS BKJIFOUEHHE B KypC CTEPEOMETPUHU B
Hayaje ero M3y4eHus 3a/ay, pelraeMblX Ha YpOBHE MHTYMTHUBHOTO NMO3HAHUS, U OINpPEACIEHHBIM
o0pa3oM opraHu3oBaHHas paboTa Haj HHMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO W
IIPOCTPAHCTBEHHOT'O MBILIUIEHUS, CTUMYJIUPYET NPOTEKaHUEe UHTYUTUBHBIX MTPOLIECCOB, MOTUBHPYET
K JAJIbHEHIIEMY U3YUYEHHIO MTPEIMETA.

[Ipennourenue oOTHA€TCs HATSAHO-KOHCTPYKTMBHOMY METOLy OOYYeHHUs, TO €CTh
TEOPETHYECKHE 3HAaHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-TIPAKTHUECKON
NesTeNbHOCTU. Pa3BuTHE MPOCTPAHCTBEHHBIX MPEICTABICHUH y yJalllUXcsl B Kypce CTEpEeOMeTpUuu
MPOBOAMTCS 3a CYET pEelIeHMs] 3a/Jad Ha CO3JlaHUE MPOCTPAHCTBEHHBIX OOpa30B M 3ajady Ha
ONEpUPOBAaHUE MPOCTPAHCTBEHHBIMH oOpa3zamu. Co3naHue o0pa3za HPOBOJUTCS C OMNOpPOH Ha
HarJsITHOCTh, a OTIEPHPOBAHNE 00Pa30M — B YCIOBHUSX OTBIICUYEHUS OT HATJISAHOCTH, MBICIEHHOTO
M3MEHEHHS €r0 UCXOHOTO CO/IePKaHMs.

OcHoBHblE copaepxarenbHble JuHMM Kypca «l'eomerpunm» B 10 - 11 Kkiaccax:
«MHororpanHukuy, «l[IpsiMple ¥ TIOCKOCTH B MpocTpaHcTBe», «Tena BpamieHus», «BekTopsl u
KOOpJMHATHl B MPOCTpaHCTBE». DOPMUPOBAHHE JIOTHYECKUX YMEHUH pacrpenenseTcss He TOJIBKO
[0 COJepXKATeNbHbIM JIMHUSAM, HO M 1O ToJaM OOydYeHUs Ha YpOBHE CpPEIHEro OOIIero
oOpazoBaHws.

Conepxxanne 00pa3oBaHUS, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3ylbTaTaM OCBOEHUS
paboueil mporpaMMbl, pacipelei€HHbIM 110 rojaM 00y4eHHs], CTPYKTYpUPOBAHO TaKUM OOpa3oM,
9YTOOBI OBJIAICHUE F€OMETPUUECKUMH MOHITUSAMHU U HaBBIKAMH OCYILIECTBISUIOCH MOCIIEI0BATEIHHO
W TIOCTYNATeNbHO, C COONIOJIGHUEM WPUHIUIIA TPEEeMCTBEHHOCTH, 4YTOOBI HOBBIC 3HAHHSA
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BKJIIOYAJIUCh B OOIIYI0 CHCTEMY T€OMETPHYECKUX MPEACTABICHUN OOYYaloUIUXCs, paciiupsis U
yrayossst €, 00pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reometpun otBoauTca 2 yaca B Heaento B 10 kinacce u 1 yac B Hemenmo B 11
KJIacce, BCero 3a JBa roga ooydenwus - 102 yueOHbIX daca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MIIOCKOCTH B IIPOCTPAHCTBE

OcHOBHbIE NOHATUA cTepeoMeTpud. Touka, mpsiMas, MI0CKOCTb, MpocTpaHCcTBO. [loHAaTne 00
AKCHOMAaTUYECKOM ITIOCTPOCHUH CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPHUHU U CIIEACTBUS U3 HUX.

B3aumHOe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: IEPECEKAIOIINECs, NapauleiIbHbIE U
CKpeumuBawomuecss InpsmMsie. [lapamnenbHOCTs NpsAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE:
IapajuleJIbHbIE IIPSAMBIE B IIPOCTPAHCTBE; MApaLIEIbHOCTh TPEX NPAMBIX; NAPAIUIEIBHOCTD IPIMON
U IUIOCKOCTU. YIUIBI C COHAIIPABICHHBIMU CTOPOHAMHM; YroJI MEXIY IPSMBIMU B IPOCTPAHCTBE.
[TapamnenpHOCTh INIOCKOCTEH: MapajUIeIbHbIE IUIOCKOCTH; CBOMCTBA IApaJUICIbHBIX IUIOCKOCTEH.
[Ipocrelime MpOCTpaHCTBEHHBIE (UTYPHl Ha TUIOCKOCTH: TETpadaAp, KyO, Napaiienenure];
IIOCTPOCHHUE CEYECHUHN.

IlepneHUKyYIAPHOCTD NPSAMOM U IJIOCKOCTH: NEPHEHAMKYJIAPHBIE IIPSIMbIE B IIPOCTPAHCTBE,
IpsMbIE TapajuIelbHblE M INEPHEHIUKYISIPHBIE K IIJIOCKOCTH, IPU3HAK MEPIEHIUKYJIIPHOCTU
IIPSIMOM M IUIOCKOCTH, TEOPEMA O NMPSAMON NMEPIEHANKYIIAPHON IUIOCKOCTH. YTUIBI B IIPOCTPAHCTBE:
yrojl MeXAy NpsAMOM M IUIOCKOCTBIO; JBYIPAHHBIA YroJl, JUHEHHBIA yrojl IBYTPaHHOIO YIJIA.
[lepneHuKyIsip ¥ HAKJIOHHBIC: PACCTOSHHME OT TOYKU JO IUIOCKOCTH, PACCTOSTHUE OT IPSIMOM 110
IUIOCKOCTH, MNPOEKIUs (UIYpbl Ha IUIOCKOCTb. [leprneHauKynspHOCTh IUIOCKOCTEH: NpHU3HAK
MEPIEHANKYIISIPHOCTH ABYX IUNIOCKOCTEN. Teopema 0 TpEX nepneHauKyIspax.

MHOrorpaHHuKHa

IIoHsiTHE MHOTOIPAHHMKA, OCHOBHBIE 3JIEMEHTBHI MHOTOI'PAHHUKA, BBIIYKJIBIE U HEBBIIYKJIbIE
MHOIOTPaHHHUKH; pa3BEPTKAa MHOrorpaHHuka. IIpusma: N-yrosbHas npusma; rpaHd U OCHOBAHHUS
NpU3MBbl;, @psiMasi W HaKJIOHHAs MpuU3Mbl; OOKOBass M IOJHAS IOBEPXHOCTb IPU3MBL.
[Tapannenenunen, NpsMOYToJbHBIM Napajuiegenunen u ero cpoicrBa. Ilupammpa: N-yrosbHas
NUpaMy/ia, TPaHH W OCHOBAaHHE NHPAMHIBI, OOKOBask W TMOJHAs TOBEPXHOCTh ITHPAMHUIBL;
IIpaBWIbHAasE M YCEYE€HHas MNHMpaMuAa. OJIEMEHTbl Mpu3Mbl U nupaMmuisl. [IpaBunbHble
MHOTOTPaHHHUKHU: MOHSTHE MpPaBWJIBHOIO MHOTOTpaHHMKA; IpaBUJIbHAs NpHU3Ma M MpaBUIIbHAS
NUpaMyU/ia; IpaBUIbHASA TPEYrojbHasl MUpaMua U MpaBUIIbHBIN TeTpasap; KyO. IIpencraBnenue o
MIPaBWJIbHBIX MHOTOTPAaHHUKAX: OKTa’3Ap, 10AeKadip U ukocayap. CedeHus NpU3Mbl U TUPAMUIBL.

CuMMeTpust B TIPOCTPAHCTBE: CHUMMETPUS OTHOCHUTENBHO TOYKH, NPAMOH, IUIOCKOCTH.
DneMeHThl CUMMETPHUH B MMpaMuAax, Mapajienenurnenax, IpaBUIbHbIX MHOTOTPAaHHUKAX.

Bblunciienue 31€MEeHTOB MHOTOIpaHHHMKOB: pEOpa, nuaroHanu, yribl. [lnomans OokxoBo#
MTOBEPXHOCTU U IMOJIHOM MOBEPXHOCTHU MPSAMOM MPU3MBI, TUIOIIA b OCHOBaHHM, TeOpemMa 0 OOKOBOM
MOBEPXHOCTU NpAMOM mpu3Mbl. [lnmomane OGOKOBOW MOBEPXHOCTH M TMOBEPXHOCTH IMPABUIBHOMN
MMpaMHJIbl, TeOpeMa O Iiouaan yceu€HHol nupamuibl. [lonstrue 06 o6bpéMe. OOBEM MUpPaMUBbL,
IIPU3MBI.

[lonobuble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXKAY IUIOMIAAIMU TOBEPXHOCTEH,
00bEMaMU MOOOHBIX TEIl.

11 KJIACC

Tena Bpamenus

[unuuaapudeckass TMOBEPXHOCTh, OOpa3ylolmue IMIIHMHAPUYECKON TOBEPXHOCTH, OCh
WINHAPUYECKON MoBepXHOCTH. LlmnmmHap: ocHOBaHUS M OOKOBas MOBEPXHOCTh, OOpasyromas U
0Cb; TUIOIAAb OOKOBOH U MOIHOM MOBEPXHOCTH.

Konunueckass MOBEpXHOCTb, 0O0pa3ylolue KOHHMYECKOW IOBEPXHOCTH, OCh M BepIIMHA
KOHMUYECKOH nmoBepxHocTH. KoHyc: ocHOBaHuME U BepIlnHa, 00pa3yromas U OCh; IUIO0IIAb OOKOBOH
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U TIOJHOW TOBEPXHOCTH. YCEUEHHBIH KOHYC: OOpasylolllde W BBICOTA; OCHOBAaHHS M OOKOBas
MTOBEPXHOCTb.

Cdhepa w map: meHTp, paguyc, IUaMeTp; IUIOMAAb IOBEpXHOCTH cdepbl. B3anmmuoe
pacnosoxeHue cepsl U MIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe; Mmomaab chepsl.

N3o0paxkeHue Ten BpalieHus Ha MII0CKOCTH. Pa3BépTka mUiIuHApa 1 KOHycA.

Kom0OuHanuu ten BpaieHus ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMUCAHHBIN OKOJIO chephl;
cdepa, BiucaHHAsA B MHOTOI'PAaHHHK, WJIH TEJIO BPAILICHHS.

[Tonsstue 06 o00BEMe. OcHOBHBIE cBolicTBa 00BEMOB Tel. Teopema 00 o00BEME
PSIMOYTOJIBHOTO TMapajuienenunena u cieactsus u3 He€. O6béM mmmmuapa, Konyca. O6sém mapa
Y TUI0IIAh CEpPHI.

Ilonobuble Tena B npocTpaHcTBe. COOTHOLIEHUS MEXKAY IUIOIIAAIMU IOBEPXHOCTEM,
00bEMaMU ITOTOOHBIX TE.

Ceuenus nwivHApa (MapauieIbHO U TMEPHEHIUKYISIPHO OCH), CEYEHHUsI KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPIINHY), CeUeHUs I1apa.

BekTopbl M KOOpAUHATHI B IPOCTPAHCTBE

BekTop Ha miuockocTy U B mpocTtpaHcTBe. CI0KEHHE M BBIYMTAHUE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha uucio. Pa3noxeHune BekTopa 1O TpEM HEKOMIUIAaHApHBIM BekTopaM. [IpaBumiio
napajuienenunena. Pemenue 3aaay, CBA3aHHBIX C MPUMEHEHHEM MPABHII JIEHCTBUN C BEKTOPaMHU.
[IpssMmoyronbHas cucremMa KoopauHar B mpocrtpancTse. Koopaunatel Bekropa. IIpocrelimue 3anaun
B KOOpJMHATaX. YTOJI Mexay BekTopamu. CKalspHOe MPou3BeCeHHE BEKTOPOB. Beruncinenue yrios
MEXAYy MNOpSAMbIMH M  IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIM  METOA MpH  pPELICHUU
reOMEeTPUUYECKUX 3a7au.
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IINTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATbHI

JInyHOCTHBIE PE3yNbTaThl OCBOEHUS MpOrpaMmbl ydeOHOro mpeaMera «MaTemaTukay
XapaKTEPU3YIOTCH:

I'pa:knanckoe BocnuTaHue:

c(OPMUPOBAHHOCTHIO  TPAKIAAHCKOM TO3UIMHM  OOydYalolerocss Kak AakTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHUHCKOTO OOIIECTBa, MPEICTABICHHEM O MATEMATHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHMSI PA3NUYHBIX CTPYKTYpP, SBJICHHM, MpoOIeayp TIpakIaHCKOTO o0O0IecTBa
(BBIOOpPBI, OMpOCHl M TIp.), YMEHHMEM B3aUMOJCUCTBOBaTh C COLMAIBHBIMA HMHCTUTYTaMU B
COOTBETCTBHUH C UX (PYHKIMSIMH U Ha3HAYCHHEM.

IIaTpnoTnyeckoe BoCIMTAHUE:

c(OPMHUPOBAHHOCTHIO POCCUHUCKON TI'pa)KIaHCKOW WISHTHUUYHOCTH, YBAXKEHHUS K MPOILIOMY U
HACTOSIIEMY POCCHUICKOM MaTEMATHKH, LIEHHOCTHBIM OTHOLIEHHUEM K JOCTHKEHUSM POCCHUCKHX
MaTe€MaTUKOB M POCCHUICKOM MaTEMaTHYECKOM IIKOJIbI, K HMCHOJb30BAHUIO 3THUX IJOCTHKEHHUU B
JIPYTUX HayKax, TEXHOJOTHUAX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAaHHWEM JYXOBHBIX IICHHOCTEH POCCHIICKOTO  Hapona; C(HOPMUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3TUYECKOrO IOBEJECHHUS, CBSI3aHHOIO C IPAKTUYECKUM IMPUMEHEHHEM
JOCTI)KCHUM HAayKd W JACSITEIBHOCTBIO YYEHOTO; OCO3HAHHEM JIMYHOTO BKJIAJa B TOCTPOCHHE
YCTONYMBOTO OYyTyIIEro.

JcTeTH4YeCKoe BOCIIUTAHUE:

3CTETUYECKUM OTHOIIEHHEM K MUPY, BKJIKOYAsi SCTETUKY MaTEMaTUYECKUX 3aKOHOMEPHOCTEN,
O0OBEKTOB, 3aJa4, PEHICHHWHA, PACCYXICHHI;, BOCIPUUMYHBOCTHIO K MAaTEMaTHYCCKHM acCICKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA.

Du3nyecKoe BOCIUTAHHE:

c(hOpPMHUPOBAHHOCTHIO YMEHUSI MIPUMEHSTh MaTeMaTHUECKHUe 3HAHUSA B MHTEpecax 3J0pPOBOTO
u Oe3omacHoro oOpa3a >XW3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO (370pPOBOE
MUTaHUe, COAIAaHCUPOBAHHBIN PEXXUM 3aHIATUN M OTABIXA, pPeryispHas Qu3andeckas aKTUBHOCTD);
(bU3UYECKOTO COBEPIICHCTBOBAHUS, TIPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIHLHON JACSITEIBHOCTHIO.

TpyanoBoe Bocnuranue:

TOTOBHOCTBIO K TPYIY, OCO3HAHHEM IIEHHOCTH TPYAOTIOOUS; MHTEPECOM K Pa3THUYHBIM
chepam npodeccHOHANbHON NEATENBHOCTH, CBSI3aHHBIM C MaT€MaTHUKONH U e€ TpPUIIOKEHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIA BbIOOp Oynymiel npodeccur M peann30BbIBaTh COOCTBEHHBIE
KU3HEHHBIC TUIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTHIO K MaTeMaTHUYeCKOMYy OOpa3oBaHUIO U
caM000pa30BaHUI0 HA MPOTSHKEHUH BCEH JKU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHUIO B PEIICHUU
MPAaKTUYECKHUX 3a/1a4 MaTEMaTUYECKON HaIlPaBJIECHHOCTH.

IK0JI0THYeCKOe BOCIIUTAHME:

c(OPMUPOBAHHOCTHIO JKOJOTHYECKOW KYJIbTYpHl, MOHUMAHHEM BIHMSHHUS COIMAIBHO-
SKOHOMHUYECKHUX TPOIECCOB HAa COCTOSHHE TMPUPOJHON M COIMAIBHOW CpElbl, OCO3HAHHWEM
rI100aTpHOTO XapaKkTepa IKOJIOTUYECKUX MpoOieM; OpUeHTaIel Ha IPUMEHEHHEe MaTeMaTHIeCKIX
3HAHWH JIJIs1 peIIeHUs 33/1ad B 00JIACTH OKPYKAIOIICH CpeIbl, TNIAHUPOBAHUS TTOCTYIKOB M OI[CHKH
MX BO3MOXHBIX MOCIIEICTBUM JIJIS1 OKPYKAIOIIEH Cpeibl.

IleHHOCTH HAYYHOT0 MO3HAHUSA:

c(OPMUPOBAHHOCTHIO ~ MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pPa3BUTHSI HayKH M OOIIECTBEHHOW MPAKTHUKU, MOHHUMAHMEM MaTEMaTHYECKOW HAayKH Kak cChepsl
YEJIOBEUECKOW JESATENbHOCTH, 3TANOB €€ pa3BUTUS M 3HAUMMOCTH JUISl Pa3BUTHS LIUBHIM3ALUU;
OBJIQJICHUEM SI3bIKOM MATEMAaTHUKH M MAaTeMAaTHYECKOW KYJIbTYypOH KaK CPEJCTBOM TO3HAHUS MHUPA;



TOTOBHOCTBIO OCYIIECTBIISATH MPOCKTHYIO U UCCIEAOBATENIbCKYIO AEATEIbHOCTh UHANBUYAIBHO U B
rpymre.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpenmeTHble pe3yabTaThl OCBOCHUS MpOrpamMmbl yueOHoro mpeamera «MaTemaTtuka
XapaKTePU3YIOTCS OBJIQJICHUEM  YHHBEPCAIbHBIMU NO3HAGAMENbHBIMU oeticmeusamu,
VHUBEPCAIbHLIMU ~ KOMMYHUKAMUBHLIMU — OCUCMBUAMU,  VHUBEPCANbHbIMU  pe2VIamUGHbLMU
Oelicmeusimu.

1) Vuueepcanvuvie nosnasamenwhuvle oeiicmeus, obecneuusarom Gopmuposanue 6a306bix
KOCHUMUBHBIX NPOYECCo8 00yuaiowuxcs (0ceoenue Memooo8 NOZHAHUS OKPYICAIOUie20 Mupa,
npuMeHenue 102UYEeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHut pabomams ¢ uHgopmayueti).

ba3oBble Jlornyeckue 1eMcTBUA:

® BLIBISATH U XapaKTEpU30BaTh CYIIECTBEHHbIC MPHU3HAKA MATEMAaTHYECKUX OOBEKTOB,
MOHATHM, OTHONICHUH MEXIy MOHATUSAMU; (OPMYIUPOBATH ONpeAeNieHUs MOHATUM;
YCTaHABIIMBATH CYIIECTBEHHBIM MPU3HAK KJIACCU(UKAIIMHA, OCHOBAHUS I O0OOIICHUS U
CpaBHEHHUS, KpUTEPUU TTPOBOAMMOrO aHAIIN3a,

® BOCHPHHHMATH, (HOPMYIHPOBATh H MPEOOPA3OBBIBATH CYKICHHS: YTBEPAWTEIHHBIC U
OTpUIATEIIbHBIC, SIMHUYHBIC, YACTHBIC U OOIIIKE; YCIOBHBIC,

® BbBIBISTH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3UM M NMPOTHUBOpeuus: B (akrax,
NaHHBIX, HAONIONCHUAX M YTBEPXKICHUSX; TMpelsiaraTb KPUTEPUH IS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

e JenaTh BBIBOABI C HCIIOJI30BAHMEM 3aKOHOB JIOTUKH, NEAYKTHBHBIX M WHAYKTUBHBIX
YMO3aKJIIOUCHHH, YMO3AKITIOUEHUH 10 aHAJIOTUH;

® IIPOBOJUTH CAMOCTOSATEIHHO JOKA3aTEIIbCTBA MATEMATHUYCCKUX YTBEPKICHUHN (TIPSMBIC H
OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO, TPUBOJUTH MPUMEPHI U KOHTPIPUMEDPHI;
000CHOBBIBATh COOCTBEHHBIC CYXKJICHHSI H BHIBOJIBI;

e BBIOMpaTh cHoco0 pemieHuss y4yeOHOM 3amaun (CpaBHMBATh HECKOJIBKO BapUaHTOB
pelieHus, BeIOMpaTh HamOoJee MOAXOAAIIUN ¢ y4€TOM CaMOCTOSITENbHO BBIJIEICHHBIX
KpUTEPUEB).

basoBble ucciieqoBare/ibCKHe AeHCTBUA:

®  HCITOJIE30BATh BOIPOCKHI KaK MCCIIEIOBATEILCKH HHCTPYMEHT TIO3HAHWMS; (POPMYITUPOBATH
BOIPOCHI, (UKCUPYIOIHME TPOTUBOPEUHE, MPOOJIEMY, YCTaHABIMBATh UICKOMOE U JTAHHOE,
(bopMHUPOBATh TUNIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

® TIPOBOJUTH CaMOCTOSITEIHPHO CIUIAHHUPOBAHHBIA OKCIEPUMEHT, HCCIEIOBAHUE IO
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHuuecKoro oOBeKTa, SBJICHHS, IIpollecca,
BBISIBJICHHIO 3aBUCUMOCTEN MEXKIYy 00bEKTaMHU, SBICHUSMH, POIIECCAMU;

®  CaMOCTOSITETLHO (POPMYJIHPOBATH OOOOIICHUS M BBHIBOJBI MO pe3yiIbTaTaM MPOBEIEHHOTO
HaOJIIOJICHUsI, WCCIEOBaHUs, OIEHUBATH JOCTOBEPHOCTH IMOJYYCHHBIX pE3yJIbTaTOB,
BBLIBOJIOB Y 00OOILEHNUIH;

® TIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIABUTATH MPEOIOKEHUS O
€r0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ undopmanmeii:

®  BBIABIATH JeUITUTHI HHPOPMAIIMH, TAHHBIX, HEOOXOIUMBIX JUIsI OTBETAa HAa BOMPOC M IS
pelIeHus 3a/1a4H;

e BBIOMpaTh WHGPOPMAIMIO W3 WCTOYHHKOB PA3IMYHBIX  THIIOB, aHAIM3UPOBATH,
CHUCTEeMATH3MPOBaTh M HWHTEPIPETUPOBATh HH(MOPMAIHMIO PA3NIMYHBIX BUIAOB H (GOpPM
MIpe/ICTaBJICHHS;



CTPYKTYpUpOBaTh  HMH(OpMaIuio, MPEACTaBIATh €€ B  pas3IuyHbBIX  (Qopmax,
WLTIOCTPUPOBATH IpaUuecKy;

OLICHMBATh HAAEKHOCTh MHQPOPMAIMM IO CaMOCTOSTEIBHO CHOPMYIUPOBAHHBIM
KPHUTEPUSIM.

2) VHhusepcanibhvle KOMMYHUKamueHwle Oelcmeus, 00ecnedusarom coopmuposanHocms
COYUANBHBIX HABLIKOS 00YUAIOUWUXCHL.
Oo0menmne:

BOCIIPHHUMATh U (POPMYIIUPOBATH CYXKICHUS B COOTBETCTBHU C YCJIOBHUSMH H LEISIMU
OOLICHUS; SICHO, TOYHO, I'PaMOTHO BBIP@XaThb CBOK TOYKY 3pPCHHUS B YCTHBIX U
IMUCbMCHHBIX TCKCTAaX, AAaBaTb IMOACHCHHUA IO XOAY PCIICHHUA 3aJadd, KOMMCHTHUPOBATH
HOJTyYCHHBII Pe3yJIbTaT;

B X0Jic OOCYXXJCHHUS 3a]1aBaTh BOIPOCHI 10 CYIIECTBY OOCYKIaeMOW TeMbl, POOIEMBI,
pelaeMoil 3a1auu, BHICKAa3bIBaTh HJICU, HAICJICHHbIC HA IMOHMCK PELICHHS; COIOCTABIISTH
CBOU CYXKICHHUSA C CY>KICHHSMH JIPYTUX YYaCTHUKOB JHMAJIOra, OOHAPYKUBATh pa3inyue U
CXOICTBO TO3MLMI; B KOPPEKTHOH Qopme QopMynupoBaTh paszHOITIACHS, CBOH
BO3paKCHMUSI,

HPENICTABIATh PE3yJbTaThl PEIICHHs 3aaud, SKCICPHMEHTA, HCCIICAOBAHHS, MPOCKTA;
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBHICTYIUICHHS C YYETOM 3a/1ad MHPE3CHTALUH U
0CcOOEHHOCTEH ayTUTOPHH.

CoTpyannuecTBo:

MOHMMATh M WCIOJIB30BATh MPEUMYIIECTBA KOMAHIHOW W WHAWBUAYAIbHOW pabOTHI MpH
pemieHrH y4eOHBIX 3aJad; MPUHUMATH I1I€JIb COBMECTHOM NESTEIHHOCTH, TUIAHUPOBATH
OpraHu3allMi0 COBMECTHOW paloThl, pacmlpeneisTh BUAbI pPabOT, JIOrOBapHUBAThCS,
00CYX1aTh MPOLIECC U PE3YNbTAT paboThl; 0000IAaTh MHEHUS HECKOJIBKUX JIIOICH;
y4acTBOBaTh B TPYMIOBBIX (hopMax paboThl (0OCykaeHusi, OOMEH MHEHMI, «MO3TOBBIC
IITYPMBI» ¥ UHBIE); BHIIOIHATH CBOK YacTh paObOThl U KOOPAMHUPOBATH CBOU JCHUCTBUS C
JAPYTUMH YIEHAMH KOMaH/bI; OIEHUBATh Ka4eCTBO CBOETO BKJIJa B OOMIMIA MPOAYKT 1O
KpUTepUsiM, cHOpPMYIHPOBAHHBIM YIYACTHUKAMH B3aUMOJICHCTBUSI.

3) Vuueepcanvnvie pecynamuenvie Oeticmsus, obecneuusarom Gopmuposanue cMblCI06bIX
YCMAaHOBOK U HCUSHEHHbIX HABbIKOG JIUYHOCMU.
Camoopranuzanmusi:

COCTABJIATH IJIaH, AITOPUTM PELICHHUs 3a7jaui, BEIOUPATh CIIOCO0 pelIeHus ¢ y4ETOM
MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBAaTh BapUaHThI PELLIEHUH C y4€TOM HOBOI HH(POpMAIIH.

CaMOKOHTPOJIb:

BJIa/IETh HABBIKAMU MO3HABATEIbHOM pedIeKCUN KaK OCO3HAHMs COBEPIIAEMbIX JI€HCTBUN
U MBICITUTENBHBIX IPOLIECCOB, HUX pPE3YyJbTaTOB; BIAAETh CIIOCOOAMHU CaMOIIPOBEPKH,
CaMOKOHTPOJIS MPOIIECCa U Pe3yibTaTa PEIICHUS MaTEMATUYECKOM 3a/1a4H;

MpPEeIBUJIETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HMKHYTh IpPH PEIIEHUU 337aud, BHOCUTH
KOPPEKTHUBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HalJIEHHBIX
OLIMOOK, BBISIBJIEHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yjibTaTa WEIM U YCIOBHUSAM, OOBICHATH NPUUUHBI
JOCTHIKEHUS WM HEIOCTUIKEHHUSI PE3yJIbTaTOB JEATENIbHOCTH, HAXOAUTh OMIMOKY, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

OHepI/IpOBaTB MOHATUAMU: TOYKA, IIpAMas, IMIOCKOCTb.
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[IpuMeHSITh aKCMOMBI CTEPEOMETPHH U CJEJICTBUS W3 HHUX TPU PEIICHUU TeOMETPUUYCCKUX
3ajad.

OnepupoBaTh MOHATUSMH: NAPATUICTBHOCTD U MEPIECHIUKYISIPHOCTD MPSAMBIX U TUIOCKOCTEH.

KnaccuduiupoBaTh B3aMMHOE PAaCHOIOKEHHUE TPSMBIX M INIOCKOCTEH B MPOCTPAHCTBE.

OmnepupoBarh MOHATUAMU: JBYIPAHHBIN yroj, TpaHd JBYTPAHHOIO yria, peOpo JBYrpaHHOTO
yIi1a; TMHEHHBINA YroJI IBYTPaHHOTO yIJia; TPaJlyCHas Mepa IBYTPAHHOTO yTJa.

OnepupoBarh MOHATUSMHU: MHOTOTPAHHUK, BBIMYKIBIA WM HEBBITYKIbIA MHOTOTPAaHHUK,
9JIEMEHTHI MHOTOTPaHHUKA, TPABHIILHBIA MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHUABI MHOTOIPAaHHHMKOB (IHpaMHAad; IMPHU3Ma, MPSIMOYTOIbHBIHI
napajuiesienue, Kyo).

KnaccugunupoBaTb MHOTOTpaHHHUKH, BEIOMpass OCHOBaHMA Uil KJIacCU(UKAIUK (BBITYKIIbIE
Y HEBBIYKIIbIE MHOTOI'PAaHHUKH; MPABWIBHBIE MHOTOTPAHHUKH; TPSMbIC U HAKIOHHBIC MPH3MBI,
napajuleenuneabl).

OnepupoBath MOHATUSIMHE: CEKYIAs INIOCKOCTh, CEUEHNE MHOTOTPaHHUKOB.

OOBSACHATH MPUHIUIIBI TIOCTPOCHUS CEYCHUH, HCIIONB3YSI METOJ] CIIE/IOB.

CTpouTh CEYeHHsS MHOTOTPAHHUKOB METOJIOM CJICJIOB, BBINIOJHSTH (BBIHOCHBIE) TUIOCKHE
YEePTEIKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHH3Y.

Pemrates 3aaun Ha HaXOXKIACHUE TE€OMETPHUCCKUX BEJIIMYHMH IO 00pasliaM WM ajJrOpUTMaM,
MIPUMEHSST U3BECTHBIC AaHATUTUYECKUE METOBI IIPU PEUICHUN CTaHJAPTHBIX MaTEMAaTUYECKHUX 3a71a4
Ha BBIYHCIICHUE PACCTOSHUI MEXY ABYMSI TOYKAMHM, OT TOYKH JIO MIPSIMO#, OT TOYKH JI0 IJIOCKOCTH,
MEXTY CKPEIIUBAIOIUMUCS TIPSIMBIMHU.

Pemrate 3aaun Ha HAXOXKICHUE TE€OMETPHUUCCKUX BEIUYMH MO 0OpaslaM MM aJIrOpUTMaM,
MIPUMEHSST U3BECTHBIC AaHATUTUYECKUE METOBI IIPU PEUICHUN CTaHJAPTHBIX MaTEMAaTUYECKHUX 3a71a4
Ha BBIYMCIICHUE YIJIOB MEXIY CKPCIIUBAIOIIMMUCS TMPSMBIMU, MEXIY MPSIMOH M IUIOCKOCTBIO,
MEXy TUIOCKOCTSIMH, IBYTPAaHHBIX YTJIOB.

Bbrauciiate 00bEMBI M TUIOIIAAM TIOBEPXHOCTEH MHOTOTPAaHHHMKOB (IpH3Ma, MHpaMHIA) C
npUMeHeHHEeM (pOpMyIT; BBIYMCIATH COOTHOUICHUS MEXKIY TUIOIMAASIMHU MMOBEPXHOCTEH, 00BEMaMu
M0TOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHUSAMH: CHMMETPUS B TIPOCTPAHCTBE, IEHTP, OCh M IUIOCKOCTh
CUMMETPHUU; EHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

W3BnekaTh, MpeoOpa3oBBIBATE W HMHTEPIPETUPOBATh MHPOPMALHUIO O MPOCTPAHCTBEHHBIX
TreOMEeTPUUYECKUX PUTYpax, MPEACTaBICHHYIO Ha YePTEKaxX U PUCYHKAX.

[IpumensTe reomeTpuveckne (GakThl IS pEIIeHUS  CTEPEOMETPHUECKUX  3ajad,
MPEIONIarafoIMX HECKOJIbKO IIIaroB pEIIeHUs, €CIU YCIOBHS MPUMEHEHHs 3a/laHbl B SIBHOM
dbopwme.

[IpuMeHsITh TpoCTElIIe MPOTpaMMHBIE CPEICTBA U  DIIEKTPOHHO-KOMMYHUKAIIHOHHBIE
CHCTEMBI TIPU PEIICHUHU CTEPEOMETPHUYECKIX 3ajad.

[IpyBoauT, TpUMEpPHl MaTEeMAaTHUECKUX 3aKOHOMEPHOCTEH B TMPHUPOAE U KHU3HH,
pacrio3HaBaTh MPOSBICHNE 3aKOHOB T€OMETPUHN B HCKYCCTBE.

[IpuMeHsITh TOTYYCHHBbIE 3HAHWS Ha MPaKTHUKE: aHAIM3UPOBATH pealbHbIE CUTYyallUd U
NPUMEHSATh  HM3Y4YeHHBIE TOHATHS B TpOIECCE  TOMCKAa  PEHICHUST  MaTeMaTHYeCKH
chOpMyITUPOBAHHON MPOOIEMBI, MOAECTUPOBATH pealbHBbIE CHUTYAllMH Ha S3BIKE TE€OMETPUH,
WCCIIEIOBAaTh ITOCTPOSHHBIE MOJIENH C HWCIOJB30BAHUEM TEOMETPUYECKHX IOHITHH H TEOpeM,
amnmapata anreOpbl; perarh MPaKTHYeCKHe 3aJadd, CBS3aHHBIE C HAXOXKICHHEM T'€OMETPUUYECKUX
BEJTMYMH.

11 KJIACC

OnepupoBaTh MOHATUSAMU: IMIMHJIpPUYECKas MOBEPXHOCTb, 00pa3yrolfe HMIMHAPUIECKOM
MOBEPXHOCTH; UWIMHJIpP, KOHHWYECKas IOBEPXHOCTb, 0Opa3ylolle KOHUYECKOH IOBEPXHOCTH,
KOHYC; cpepruecKasi TOBEpXHOCTb.
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Pacnio3naBath Tena BpameHus (IIMIMHAP, KOHYC, cdepa u map).

OOBACHATDH CITOCOOBI TTOTYYCHHUSI TEJT BpaIlCHUSI.

KnaccuunupoBars B3auMHOE pacnoiokKeHne CQephl U TIOCKOCTH.

OnepupoBarh MOHSATUSMHU: IIAPOBONW CErMEHT, OCHOBAHHWE CEIMEHTAa, BbICOTA CETrMEHTa;
LIapOBOM C€JI0M, OCHOBAHHUE IIAPOBOTI'O CJIOS], BBICOTA LIAPOBOTO CJIOSI; IIAPOBOM CEKTOP.

Boruncnsate 00bEMBI U IJIOIIAAM MOBEPXHOCTEH TN BpallleHUs, F€OMETPUUECKUX Tel C
MpUMEHEHHEM (HOPMYIL.

OnepupoBarh NOHATUSMU: MHOTOI'PAaHHUK, BIIMCAHHBINA B Cpepy U ONMUCAHHBINA OKOJIO chepbl;
cdepa, BMcaHHAs B MHOTOI'PAaHHUK WJIH TEJIO BPAILICHHS.

BbruncnsiTe COOTHOLICHHS MEXKAY TUIOMIAIIMU MTOBEPXHOCTEN U 00bEMaMK MOAOOHBIX TETI.

N3o0paxaTh u3zydaemble (GUTYpBl OT PYKH W C NPUMEHCHHEM TPOCTBIX YEePTEKHBIX
UHCTPYMEHTOB.

BhIMONHATE (BBIHOCHBIE) TJIOCKHE YEPTEKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHI
CBEpPXY, COOKY, CHH3Y; CTPOUTH CEUECHHUS TEJ BPAIICHHUS.

W3Biekarh, MHTEPIPETUPOBATH U MPEOOPA30BBIBATE HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMeTpUUYECKUX UTypax, MpeACTaBICHHYIO Ha YEPTEKaxX U PUCYHKAX.

OmnepupoBath MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONmHATE 1eHCTBUS CIIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOXXEHHS BEKTOpa Ha
YUCJI0, O0OBICHATH, KAKUMU CBOMCTBAMM OHM 00J1aJai0T.

[IpumeHsTh MpaBUIIO NapasuieTenunea.

OnepupoBarh TMOHSATUSMHU: JACKAPTOBBI KOOPJAWHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpAa, Yroll MEXKIy BEKTOpaMH, CKalsipHOE
MIPOU3BEACHNE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUTAHAPHBIE BEKTOPBI.

HaxomuTh cymMmMy BEKTOPOB M MPOM3BEIEHHUE BEKTOpa HAa YHUCIO, YTOJ MEXAY BEKTOPAMH,
CKaJIIPHOE TPOU3BEICHHUE, PACKIIAIBIBATH BEKTOP 110 IBYM HEKOJJIMHEAPHBIM BEKTOPAM.

3amaBaTh INIOCKOCTh YPaBHEHHEM B JIEKAPTOBOIl cUcTeMe KOOPAMHAT.

[IpuMmeHsITh TeOMEeTpUYecKHe (akThl IS pPEHICHHS  CTEPEOMETPUYECKHX  3ajad,
MPEIOJIarafoIuX HECKOJIbKO IIIaroB pEIIEeHUs, €CIU YCJIOBHS MPUMEHEHMs 3a/laHbl B SIBHON
dbopwme.

Pemarp mpocreiiiiiiie reoMeTpuuecKrde 3aqadyd Ha TPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO
MeTo/1a.

Pemarp 3agauM Ha J0Ka3aTeNbCTBO MATEMAaTUYECKUX OTHOIIEHUM H  HaXOXKICHHE
TCOMETPHUYSCKUX BEIMYUH 1O o0Opas3lamM WM aJTOPUTMaM, MPUMEHSS H3BECTHBIC METOJbI IPHU
pEIIeHN CTaHAaPTHBIX MaTeMaTHUYECKHX 3aJ1au.

[IpuMeHSITh TPOCTEUINE MPOTPAMMHBIE CPEJICTBA W DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CUCTEMBI TIPY PEIICHUU CTEPEOMETPHUECKUX 3a/1au.

[IpuBomUTE, TpHUMEpPHl MATEMATHYSCKUX 3aKOHOMEPHOCTEH B TIPUPOJE U  JKU3HH,
pacro3HaBaTh MPOSIBICHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IpuMeHITh TOMYYCHHBIC 3HAHWUS HA MPAKTHUKE: aHAIM3UPOBATH PEATbHBIC CUTYallUd W
NPUMEHSITh  M3yYeHHBbIE TOHATHS B  TpOleCCe  TOMCKA  pPEIIeHUS  MaTeMaTHYeCKH
cOpMyIHpPOBaHHOW TPOOJIEMBI, MOJIEIMPOBATh pEaJbHBIE CHUTYyallUd Ha S3BIKE T'E€OMETpPUH,
UCCIIeIOBATh TMOCTPOCHHBIE MOJENHU C HCIOJIb30BAaHUEM T'E€OMETPHUYECKHX MOHATUA U TEOPEM,
ammapara anreOphl;, pemarb MPaKTUYeCKUe 3a/laud, CBS3aHHBIC C HAXOXKIECHHEM T€OMETPHYECKIX
BEJIMYMH.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoandyecTBO 4YacoB DJIeKTPOHHBIE
HanmeHnoBaHMe pa3ae/ioB U TeM (uudpoBbie)
Ne /m HpOrpAMMEI Beero KOﬁHTpO.}ILHLIe HpﬁaKTl/l‘lCCKI/le 06pazoBaTeIbHbIE
padoThI padoThI pecypebi
https://urok.1c.ru/
1 Brenenue B ctepeoMeTpuio 10 1 https://resh.edu.ru/
[IpsiMble ¥ IIIOCKOCTH B TPOCTPAHCTBE. https://urok.1c.ru/
2 . 12 1
[TapannenbHOCTh NPSIMBIX U MIIOCKOCTEN https://resh.edu.ru/
[TeprieHAMKYASAPHOCTD NPAMBIX U https://urok.1c.ru/
3 N 12
IJIOCKOCTEN https://resh.edu.ru/
https://urok.1c.ru/
4 VYrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 https://resh.edu.ru/
https://urok.1c.ru/
S MeororpanHuKn 1 1 https://resh.edu.ru/
. https://urok.1c.ru/
6 OOBEMBI MHOTOTPAaHHUKOB 9 1 https://resh.edu.ru/
7 [loBTOpEHME: CeUeHUs], pACCTOSIHUS U YTJIbI 4 1
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



https://urok.1c.ru/
https://resh.edu.ru/
https://urok.1c.ru/
https://resh.edu.ru/
https://urok.1c.ru/
https://resh.edu.ru/
https://urok.1c.ru/
https://resh.edu.ru/
https://urok.1c.ru/
https://resh.edu.ru/
https://urok.1c.ru/
https://resh.edu.ru/
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11 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HanMeHoBaHMe pa3jeioB U TeM K I (uudposbie)
n/n NMPOrpamMMbl Bcero 06HTp0.]IL HBIC pﬁalcanecKne oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi
https://urok.1c.ru/
1 Tena spamenus 12 1 https://resh.edu.ru/
. https://urok.1c.ru/
2 Obnembi Ten S 1 https://resh.edu.ru/
3 BekTops! 1 KOOPAMHATHI B IPOCTPAHCTBE 10 hitps://urok.1c.ru/
https://resh.edu.ru/
IToBTOpenue, 0600IIeHNE, CHCTEMATH3ALIHS https://urok.1c.ru/
4 - 7 1 :
3HAHUI https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0



https://urok.1c.ru/
https://resh.edu.ru/
https://urok.1c.ru/
https://resh.edu.ru/
https://urok.1c.ru/
https://resh.edu.ru/
https://urok.1c.ru/
https://resh.edu.ru/
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Martemaruka: anreOpa U Hadajla MaTeMaTUYECKOT0 aHanu3a, reometpus. ['eomerpus 10-11.
Aranacsn JI.C., byry3os B.®., Kanomues C.b. u apyrue. AKiimoHepHoe 00111eCTBO
"UznarensctBo "[IpocBenienue"

METOANMYECKHUE MATEPHUAJIBI V1A YYUTEJIA

https://urok.1c.ru/
https://resh.edu

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

https://urok.1c.ru/
https://resh.edu



https://urok.1c.ru/
https://urok.1c.ru/

