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IHOACHUTEJIBHAS 3AIINCKA

I'eomeTpust SBISIETCS OAHUM K3 0a30BBIX KypCOB Ha YPOBHE CPEIHEro 001Iero o0pa3oBaHusl, TaK Kak
o0ecreynBaeT BO3MOXKHOCTb M3yUEHHs AMCLUIUIMH €CTECTBEHHO-HAYYHON HAIMpPaBICHHOCTH M MPEIMETOB
ryMaHUTapHOro 1ukKia. [TockonbKy joruueckoe MplieHne, GopMUpPYyEMOe IPU U3y4YEHU U 00y4aroIUMUCs
MOHATUMHBIX OCHOB TI'€OMETPHM, IIPH JI0Ka3aTeIbCTBE TEOPEM M IOCTPOCHMM LIENOYKH JIOTHYECKUX
YTBEP)KIACHUM IIpU PEIIEHUU TIEeOMETPUYECKMX 3a7ady, YMEHHUE BBIABUIATb U OIPOBEPIaTh TUIIOTE3bI
HENOCPEACTBEHHO HCIOJB3YIOTCS IPU PELICHUM 337ad €CTECTBEHHO-HAayYHOTO IMKJIA, B YaCTHOCTH
¢bu3nyeckux 3anad.

Ilenp ocBoeHust mporpaMmel yueOHoro kypca «l'eomerpus» Ha yriyOlnEHHOM YpPOBHE — pa3BUTHE
WH/IMBUYAIbHBIX CIIOCOOHOCTEH OOYyYalomuXcs TMpPH H3YYEHUH TEOMETPUHM, KaK COCTaBIIAIOLICH
npeaMeTHoi obnactu «Maremaruka U uH(pOpMaTHKay depe3 obecredeHrne BO3MOKHOCTH MPHOOPETEHUS U
UCIOJb30BaHUs Oojiee IIyOOKMX TIeOMETpUYECKMX 3HAHUN W JEHCTBUH, CIEU(PHUUHBIX I'€OMETPHH, U
HEOOXOJUMBIX JUIsl YCIEUIHOIO Npo(ecCHOHANBHOTO 00pa30BaHUs, CBS3aHHOTO C HCIOJIb30BaHUEM
MaTEMaTHKHU.

[IpuopuTeTHBIMH 3aayaMH Kypca T€OMETPUH Ha YIIyOJEHHOM YPOBHE, DPACHIMPSIONIMMU |
YCUJIMBAIOIUMH KypC 0a30BOT0 YPOBHS, SBIISIOTCS:

pacliMpeHue IpeJCTaBIeHUs O TEeOMETPUM KaK 4YacTH MHPOBOM KyJIbTYpbl M (OpMHpOBaHUE
OCO3HAaHU$ B3aMMOCBS3H F€OMETPUH C OKPYKAIOIIMM MUPOM;

(dbopMHEpOBaHKE NPEACTABICHUS O MPOCTPAHCTBEHHBIX (UTYpax KaK O BOXHEUIINX MaTeMaTHUECKUX
MOJENAX, IO3BOJLAIOIIMX OIMCHIBATH M HW3y4aTbh pa3HbIE SBJIEHUS OKPYXKAIOIIEro MHUpa, 3HAHHE
MOHATUIHOTO amnmnapara 1o pasaeny «CtepeoMeTpus» yueOHOro Kypca reoMeTpHH;

dbopmMHupoBaHHE YMEHHs BJaJeTh OCHOBHBIMH IOHSATHSAMH O NPOCTPAHCTBEHHBIX (Urypax W uX
OCHOBHBIMH CBOWCTBAaMH, 3HaHUE TeOpeM, (OpMYJ U yMEHUE UX MPUMEHATh, YMEHUS JOKa3bIBaTh TEOPEMBI
Y HAXOJUTh HECTaHJApTHBIE CIIOCOOBI pellIeH!s 3a/1a4;

(dbopMHpOBaHNE YMEHHUS pacllO3HABaTh HAa YEPTEKaxX, MOJIEISIX U B pealbHOM MUPE MHOTOTPAHHUKHU U
Teja BpaIleHUs], KOHCTPYUPOBAaTh T€OMETPUUECKUE MOJIEIIN;

(hopMHpOBaHNE TOHUMAHUS BO3MOXHOCTH aKCHOMAaTHYECKOTO MMOCTPOCHUSI MAaTEMATUYECKUX TEOPH,
(dopMHpOBaHKE TOHUMAHUS POJIM AKCHOMATUKH IIPU POBEIEHUH PacCy KICHUMH;

(dbopMHpOBaHHE YMEHHUS BIIAJETh METOAAMHU JOKa3aTelIbCTB M AJTOPUTMOB pEIIEHHs, YMEHHUS HUX
MIPUMEHSITh, IPOBOAUTH J1I0Ka3aTeIbHbIE PACCYKICHHUS B XOJ€ PEIIEHUsI CTEPEOMETPUUECKHX 33/1a4 U 3aJa4
C MPAKTUYECKUM coJepKaHueM, (pOopMHpOBaHUE IMPEACTABICHUS O HEOOXOIUMOCTH J0Ka3aTeNbCTB MU
O00OCHOBAaHMU MaTeMaTHUYECKUX YTBEP)KICHUM W pOJIM aKCHOMAaTHMKM B IPOBEACHUHU JIEAyKTUBHBIX
pacCyKIEeHUH;

pa3BUTHE U COBEPLICHCTBOBAHWE WHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEW 00ydarommxcs,
MO3HABATENbHON AKTUBHOCTH, MCCIEA0BATENbCKUX YMEHUH, KPUTHUUHOCTH MBIIUIEHUS, HHTepeca K
U3Y4YEHHIO T€OMETPUH;

¢dopmupoBanre (YHKIMOHAIBLHONM TPAMOTHOCTH, PEJIEBAHTHOW TI'€OMETPHH: YMEHHS paclio3HaBaThb
MIPOSIBJIEHUS] TEOMETPUUECKUX MOHITHH, 0ObEKTOB U 3aKOHOMEPHOCTEN B peabHbIX )KM3HEHHBIX CUTYaIUIX
U TpU M3YyYEHUH JPYruxX Y4eOHbIX MPEIMETOB, MPOSBICHHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
MOJIETMPOBAHUS PEATIBHBIX CUTYallU, UCCIIEOBAHMSI IOCTPOEHHBIX MOJIENEN, HHTEPIPETALIMH TTOTyYEHHbIX
pE3yJIbTATOB.

OCHOBHBIMU COJIEpKATEIbHBIMU JIMHUSAMHU yueOHoro Kypca «I'eomerpusi» B 10—11 kiaccax sBisitoTCA:
«IIpsiMble 1 TIIOCKOCTH B MPOCTpPaHCTBE», « MHOTOrpaHHUKNY, «Tena BpaiieHus», « BeKTopbl 1 KOOpINHATHI
B IIPOCTPAHCTBEY, «/{BM>KEHUS B IPOCTPAHCTBEY.

Cohopmynupoannoe Bo PI'OC COO tpeboBaHUE «yMETh ONEPUPOBATH MOHATUIMNY, PEICBAaHTHBIMU
T€OMETPUU Ha yriyOonéHHOM ypoBHe o0yueHus B 10—11 kimaccax, OTHOCHUTCS KO BCEM COACpPIKaTEIbHBIM
JUHUAM Yy4eOHOro Kypca, a (OpPMHpPOBAHME JIOTMUECKUX YMEHHMHM pachpenensercs He TOJIbKO I10
COJIEpKATENIbHBIM JIMHUSAM, HO M IO roxaM oOydeHus. CoxepikaHue oOpa30BaHUs, COOTBETCTBYIOLIEE



MpeIMETHBIM pe3ynbTrataM ocBoeHus denepanbHoi pabouell mporpaMmbl, pacrpeneiaéHHbIM MO Tojam
o0y4deHus, CTPYKTypUPOBAaHO TaKUM 0Opa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPHUHIMIHUAILHBIM BOIIPOCAM
oOyuJaroluecs: o0pamaiiuch HEOAHOKPATHO. DTO TO3BOJISET OPraHW30BATh OBIAJCHUE T'€OMETPHUECKUMU
MOHATHSIMH ¥ HABBIKAMHU  TOCIEAOBAaTEIbHO M  TOCTYMATEIbHO, C COOJIIOJICHUEM MPHUHIUIA
MIPEEeMCTBEHHOCTH, a HOBBIE 3HAHMs BKIIOYaTh B OOIIYI0 CHCTEMY T'€OMETPUYECKUX Mpe/ICTaBICHUM
oOyJaroluxcs, paciupsis 1 yriayomss e€, 00pa3ysi IpOYHbIE MHOKECTBEHHbIE CBSI3U.

[Tepexo k U3yUEHHUIO T€OMETPUH HA YIIIYyOJIEHHOM YPOBHE IO3BOJISECT:

CO3/1aTh yCIOBUs sl fuddepeHnrnanuu 00y4eHus, MOCTPOCHHS MHAUBHIyalIbHBIX 00pa30BaTEIbHBIX
porpaMM, 00€cCle4yuTh YIIyOJIEHHOE H3y4YEeHHE TI'eOMETPUHM KaK COCTaBJISIOUIeH y4ueOHOro mnpeamera
«Maremarukay;

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKECHUIO M3YYCHHS MATEMaTUKH ¢ Y4€TOM BbIOOpa Oymymieid
npodeccuu, obecrneunBas MPEeMCTBEHHOCTh MEKTy OOIIUM U MPOEeCCHOHATBHBIM 00pa30BaHHUEM.

Ha m3ydenne yueOHOro Kypca «['eomerpus» Ha yriryOs€éHHOM ypoBHe orBomutcs 204 daca: B 10
kiacce — 102 yaca (3 yaca B Henenro), B 11 kimacce — 102 yaca (3 yaca B HEIeI0).

BocnurareabHblii moTeHnuaJM npeaMera «MaTemMaTuka (ajredépa, reoMeTpus)» peaausyercs
yepes:

— YCTaHOBJICHHE JIOBEPHUTEIHHBIX OTHOIICHUN MEXKIy YUUTEIEM U €r0 YYCHHKaMH, CIIOCOOCTBYIOIINX
MMO3UTUBHOMY BOCIPHUATHIO YYaIIUMHUCS TPEOOBAaHWM W TIPOCHO YyUMTENsI, TPHUBJICUYCHUIO WX
BHUMaHHS K OOCYXJaeMOH Ha ypoke HWHQPOpMAIUK, AaKTHBH3AIMA WX [03HABATEIbHOMN
NeSTCIILHOCTH,

— TOOYXJEHHUE JIMIEUCTOB COO0aTh Ha YPOKE OOMICTIPUHATHIC HOPMBI ITOBEICHHS, IpaBUiIa
OOIIeHHsS] CO CTApIIMMH (YYUTETSIMU) U CBEPCTHHKAMHU (00ydaroIIUMUCS), MPUHIUIB Y4eOHOMN
JTUCIUIUIMHBI 1 CAMOOPTaHU3AIINY;

— TIPUBIICYCHHE BHUMAHHS IIKOJIHHUKOB K IIEHHOCTHOMY AacCIeKTy M3y4aeMbIX Ha YpPOKaxX SBJICHHA,
opranmzanus uUx paboThl ¢ TOTy4yaeMoW Ha YypOKE COIUAIBHO 3HAUYMMOW uHpopManuen -
WHUIUUPOBAHUE €€ OOCYXJCHHS, BBICKA3bIBAHHS YYAIIMMHCS CBOETO MHEHHUS IO €€ TIOBOIY,
BBIPAOOTKH CBOETO K HEl OTHOIIICHUS;

— WCTOJBb30BAaHUE BOCHHUTATEIBHBIX BO3MOXXHOCTEH CONEpkaHUs Y4eOHOro TMpeaMera uepe3
JEMOHCTPAIMIO JIETSM TPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO TIOBEJCHUS, MPOSBICHUS
YeNOoBEKOMIOOUS U J100pOCepAeYHOCTH, uepe3 MOoAOOp COOTBETCTBYIOIIMX TEKCTOB 3ajad s
pelIeHus, TPOOJIEMHBIX CUTYAIIUH Tt 00CYKICHUS B KJ1acce;

— TPUMEHEHWE Ha ypOKE HMHTEPAKTHUBHBIX (OpPM pabOTHI ydYalIMXCS: MHTEIUICKTYaJIbHBIX, JIEOBBIX,
CUTYallMOHHBIX HUTP, CTUMYJIHPYIONIMX T[O3HABATEIbHYI) MOTHBAIMIO IIKOJHHUKOB; JMCKYCCHUH,
KOTOpBIC JTAIOT YYAIUMCS BO3MOXXHOCTH MPHOOPECTH OMBIT BEJACHHS KOHCTPYKTUBHOTO JIHAJIOTa;
rpynmnoBoil paboThl WM paboOThl B Tapax, KOTOpPbIE ydaT IIKOJbHUKOB KOMaHIHOW paboTe u
B3aMMOJICHCTBHIO C IPYTUMH JICTHMU;

— BKIIOYCHHE B YPOK HTPOBBIX MPOIEAYpP, KOTOPHIC MOMOTAOT IMOJEPKAaTh MOTHBAIMIO JIETEH K
MOJIyYCHHUIO 3HAHUH, HaJTa)KUBAHUIO TIO3UTUBHBIX MEKTMUYHOCTHBIX OTHOIIEHHUH B KJIacce, MOMOTAaIOT
YCTaHOBJICHUIO TOOpOKeIaTeTpHON aTMOC(EPHI BO BpeMs ypOKa,

— opraHm3anms 1redcTBa, HACTAaBHUYECTBA MOTHBHUPOBAHHBIX M 3PYIWPOBAHHBIX YYAITUXCS HAJl UX
HEYCIEBAIIUMUA  OJHOKIACCHUKAMH, JAlOIIer0 JIMIEUCTaM COIMANbHO 3HAYMMBIA  OTBIT
COTPYJIHUYECTBA U B3aMMHOH TTOMOIIIH;

— WVHUIMHPOBAHUE W TOJJICP)KKA MCCIEAOBATEIBCKON JIEITEIPHOCTH WIKOJFHHKOB B paMKax
peai3aliii UMW HWHIUBUAYaJIbHBIX W TPYIIOBBIX HCCICAOBATEIBCKUX IPOSKTOB, YTO JacT
IIKOJIbHUKAM BO3MOXXHOCTh TMPUOOPECTH HABBIK CAMOCTOSITENIBHOTO PEIICHHUsS] TEOPETHYECKON
MPOOJIEMbI, HABBIK T'CHEPUPOBAHUS M O(POPMIICHHS COOCTBEHHBIX HJCH, HABBIK YBaXKHTEIHHOTO
OTHONIICHHUS K YyXHM wuAesIM, OGOpPMJICHHBIM B paboTax Jpyrux HccienoBaTeNeld, HaBbIK
MyOIMYHOTO BBICTYIUICHHS TIepel ayAUTOpPUEH, apryMEHTUPOBAHMS W OTCTAMBAHUS CBOCH TOYKH
3peHus;



3ajauu M 3aJaHusl, CIOCOOCTBYIOUIHE (HOPMUPOBAHHIO KPUTHUECKOTO M JIOTUYECKOTO MBIIUICHUS;
HaBBIKOB OLIEHKH, CTPYKTYpUPOBaHMsS HMH(OPMAlMKM U BBIJECIEHHS IJIaBHOTO; YMEHHMH JOBOJIUTH
HayaTyo paboTy [0 KOHIA; CTPEMJICHHsS BBIOMpaTh pPALMOHAIBHBIN IyTh pEIICHHUs 3aJauu,
BBIIIOJIHEHUS 3aJaHMs; YMEHMM PYKOBOJICTBOBATbCS IpaBUIAaMHM IIPU BBIIIOJIHEHHUH 3aJaHUi,
BOCIIUTAHHE OTBETCTBEHHOTO W OEPEeKHOr0 OTHOLICHHS K OKpYKalomeld cpene, OCO3HaHUE
HE00XOMMOCTH IIPUMEHEHUS TOCTUKEHUH COBPEMEHHOM HAyKU U TEXHOJIOTHH AJIs PalliOHAIbHOIO
MPUPOJIOTIONB30BaHUA, (POPMHUPOBAHNE OCHOB HKOJIOTUIECKON IPaMOTHOCTH.

IIPUBJICYEHUE BHUMAHUS ydallUXCs K LIEHHOCTHOMY AacCIIEKTy H3Yy4aeMbIX Ha ypOKax MpPEIMETOB,
ABJICHUM, COOBITUI Yepe3: oOpallleHHe BHUMaHMs Ha HPAaBCTBEHHBIE aCHEKThl HAyUHBIX OTKPBITHH,
KOTOpbIE M3Yy4yalOTCsS B JaHHBII MOMEHT Ha YpOKE; Ha IPEICTAaBUTENIEH YYEHBIX, CBSI3aHHBIX C
M3y4acMbIMHU B JIaHHBIM MOMEHT T€MaMH, Ha TOT BKJaJ, KOTOPBI OHHM BHECIIU B Pa3BUTHE HallEH
CTpaHbl U MUPA, HA JIOCTOMHBIE NOAPAXKAHUSI IPUMEPBI UX JKU3HHU, HA MOTUBbI UX IIOCTYIIKOB;
IIPOSIBJIECHUE MHTEpeca K NPOLUIOMY M HACTOSILEMY POCCHUHCKON MAaTeMaTHUKH, LIEHHOCTHOE
OTHOILIEHHE K JOCTMIKCHHUAM POCCUMCKUX MAaTEMaTUKOB M POCCHMCKOM MAaT€MaTU4YE€CKOW IIKOJIbI,
MCIOJIB30BAHUE 3TUX JOCTIKEHHI B APYTUX HayKax U MPUKIAIHBIX chepax;

CIIOCOOHOCTH K OMOIIMOHAILHOMY M 3CTETHYECKOMY BOCIPHATHIO MAaTEMaTHUECKUX OOBEKTOB, 3a71a4,
pelLIeHni, pacCyKIeHUI; yMEHUE BUAETh MaTEMaTHUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;
OpHUEHTAIIMIO B JIEATEIBHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4HBIX INPEACTaBIECHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS YEIOBEKa, MPUPOJbI U OOIIEeCTBa, TOHUMAaHUE MAaTEMAaTUYECKON HAayKu
Kak c(epsl YelOoBEUECKOW EeATENbHOCTH, 3TaloB €€ pa3sBUTHSA M 3HAYUMOCTH ISl Pa3BHTHUSA
LMBUIN3ALMHU; OBJIAJCHUE SA3BIKOM MAaTEMaTUKM M MaTEMaTHMYECKOM KyJIbTYpOH Kak CpEACTBOM
MIO3HAHUS MUPA; OBJIaJIEHUE IPOCTEUIIIMMHI HaBbIKAMHU HCCIIE0BATEIbCKOMN 1€ATEIbHOCTH;
TFOTOBHOCTb IIPUMEHSTh MATEMAaTUUYECKHE 3HAHUSI B UHTEPECAX CBOETO 3/10pPOBbs, BEJECHUS 30POBOIO
o0pa3a >XHM3HU (310pOBOE IMUTAHUE, COATAHCHPOBAHHBIA PEKUM 3aHATUH U OTHbIXa, PEryJsipHas
¢u3nveckas aKTUBHOCTB); C(HOPMUPOBAHHOCTHh HaBbIKa pedIieKCHU, NPU3HAHUEM CBOETO IpaBa Ha
OLIMOKY M TaKOTr'0 e MpaBa Jpyroro 4eaoBeKa.



COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE NOHATUS CcTepeoMeTpuu. Touka, MpsMas, IUIOCKOCTh, HpocTpaHcTBO. [loHsTHe 00
AKCMOMAaTHYECKOM ITIOCTPOCHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3anMHOE pacnonokeHue IpsMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIUECs, IapaJuleIbHbIE H
cKpelmuBamomuecss npsMble. IIpusHakm ckpemuBarommxcss npsambix. [lapamienpHOCTs HpsMBIX U
IUIOCKOCTEN B IPOCTPAHCTBE: IMApajUICIbHBIE IPSIMbIE B IPOCTPAHCTBE, NMAPAJICIBHOCTh TPEX NPSMBIX,
[apajuIeIbHOCTh NPSMOW U IUIOCKOcTU. [lapanyenbHoe M LIEHTpalbHOE IPOEKTUpPOBAaHME, U300pakeHHE
¢uryp. OCHOBHBIE CBOWCTBA MapaJICIILHOTO MPOCKTHpOBaHUS. M300paxenwe ¢Guryp B TapaiedbHOU
IIPOEKIMH. YTIJIBI C COHAIpPaBICHHBIMM CTOPOHAaMH, YroJd MEXAy HpSIMbIMH B IIPOCTPAHCTBE.
[TapamienpHOCTh  IUIOCKOCTEW: IapajulelbHbIE IUIOCKOCTH, CBOWCTBA IAPAJUICNIBHBIX IUIOCKOCTEH.
[Ipocrelimme npocTpaHCTBEHHBbIE (UTYpPHI HAa IUIOCKOCTH: TETPadAp, Mapajliesienunel, MOCTPOCHUE
CCUCHUM.

[lepneHIUKYISIPHOCTD MPSIMOW U IIOCKOCTH: NMEPIEHIUKYIISIPHBIE IIPSIMBbIE B IIPOCTPAHCTBE, IPAMbIE
IapaJuleJIbHbIE U NEPIEHIUKYISIPHBIE K IUIOCKOCTH, IIPU3HAK NEPIEHIUKYJIIPHOCTH IPSIMON U IUIOCKOCTH,
TeopeMa O MpPSIMOU MEePHEHAUKYJSPHON MIocKocTH. OpToroHanbHoe mpoekTupoBanue. [lepneHaukymnsap u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU J0 TUIOCKOCTH, PACCTOSIHUE OT MPSMOM 10 MIIOCKOCTH, MPOCKIHUs (HUTYPBI
Ha IUIOCKOCTh. llepneHauKyyspHOCTh IUIOCKOCTEH: NMPHU3HAK IEPHEHAMKYJSAPHOCTH ABYX IIJIOCKOCTEM.
Teopema 0 TpEX NMepreHAUKYIApax.

VIl B IPOCTPAHCTBE: yIrOJd MEXAY IPSIMOM M INIOCKOCTBIO, JABYTPaHHBIM YrOJI, JIMHEWHBIA YIOJl
IBYrpaHHoro yria. TpéxrpaHHblil 1 MHOrorpanHblie yribl. CBOMCTBA IUIOCKUX YIJIOB MHOIOIPAHHOTO yria.
CBolicTBa IUIOCKMX M ABYTPAHHBIX YTJOB TPEXIPAHHOIO yrya. TeopeMbl KOCHMHYCOB M CHHYCOB MJIs
TPEXTPAHHOTO yIJa.

MHOrorpaHHUKH

Buasl MHOrorpaHHukoB, pa3BépTka MHOrorpaHHuka. l[Ipusma: n-yrompHas npusma, npsMas H
HaKJIOHHas TNpHU3MblI, OOKOBas M TIOJIHAs MOBEPXHOCTh Npu3Mbl. [lapamnenenunesn, MpsIMOYTOJIbHBIHN
napajuleJienunes U ero cpoiicrea. Kparvaiimme myTy Ha MOBEpXHOCTU MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBenHas teopema Iludaropa. Ilupamuaa: Nn-yronbHas nupaMuja, OpaBUJIbHAs M yCceUEHHAs
nupamuibl. CBolicTBa péOep U OOKOBBIX I'paHed MpaBUIbHOW NMupamuibl. [IpaBuibHbBIE MHOTOIPaHHUKHU:
IIpaBWIbHAs TpU3Ma M NpaBWIbHAs NHpaMuia, NpPaBUJIbHAs TPEyrojbHas NUpaMHIa WU TPaBUIbHBIN
TeTpa’p, Kyo. IlpeacraBienne o npaBUIbHBIX MHOTOIPaHHUKAX: OKTAd/Ip, AOACKAdIp U UKOCAIP.

Bblunicnienue 3€eMEHTOB MHOTOTpaHHUKOB: pEOpa, auaroHanu, yriasl. [lnomans OokoBoit
MOBEPXHOCTU M TIOJHOW TOBEPXHOCTH NPSIMOM MPU3MBI, IUIOMIAJb OCHOBAaHMM, TeopemMa O OOKOBOM
MOBEPXHOCTU TpsAMOM mpu3Mmbl. [1omaas O0KoBOI MOBEPXHOCTH U MOBEPXHOCTH MPABUIBHOM MUPaMUIbI,
Teopema O IJIOLAAU YCEUEHHON MTUPaMUIBbL.

CummeTpHsi B IPOCTPAHCTBE. DJIEMEHThl CUMMETPUU MPABWIIBHBIX MHOTOIPAHHUKOB. CHUMMeETpus B
MIPaBUJIBHOM MHOTOIPAaHHHUKE: CUMMETPHS NapaJljIesIeNunead, CAMMETPHUs ITPAaBUIBHBIX MTPU3M, CHUMMETPUS
IIPaBWJIbHON MUPaMUIBI.

BexkTophl M KOOPAUHATEI B IPOCTPAHCTBE

[lonsATHA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOp, JJIMHA HEHYJIEBOTO BEKTOPAa, BEKTOPHI
KOJUIMHEApHbIE, COHAINPABIICHHBIE W IPOTHBOIOJIOKHO HAIPaBICHHbIE BEKTOPBL. PaBEHCTBO BEKTOPOB.
JIeHCTBUA C BEKTOPAMH: CJIOKEHHE U BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE
BEKTOpa Ha uuncio. CBOWCTBa CI0XKEHUS BEKTOpOB. CBOMCTBA YMHOKEHHUS BeKTOpa Ha uucio. IlonsaTtue
KOMIUTaHapHbIe BEKTOpHL. [Ipu3Hak koMmutaHapHOCTH TpEX BeKTOpoB. IIpaBuiio napamienenunena. Teopema
O Pa3JOoXEHUM BEKTOpa MO TPEM HEKOMIUIAHApHBIM BeKTOpaMm. IIpsimMoyronpHas cucrema KOOpAMHAT B



npoctpanctBe. Koopaunatsl BekTopa. CBsi3b MEXKIAy KOOpAWHATAMHU BEKTOPa U KOOPAMHATAMHU TOYEK. Y TOJ
Mexay BekTopaMu. CKalsipHOE IPOU3BEICHUE BEKTOPOB.
11 KJIACC

Tena Bpamenus

[ToHsTHs: MUIMHApPUYECKAs MOBEPXHOCTb, KOHHWYECKas MOBEPXHOCTh, chepuueckas MOBEPXHOCTD,
oOpa3yromiue moBepxHoCcTel. Tena BpameHus: MUIUHAP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. B3anmuaoe
pacrioniokeHue chepbl M IUIOCKOCTH, KacaTellbHasi IIOCKOCTh K cepe. M300pakeHune Ten BpalleHHus Ha
wiockocT. Pa3Béprka nununapa u konyca. CuMMeTpus cepsl 1 mapa.

O6béM. OcHOBHBIE CBOICTBa 00bEMOB Tel. Teopema 06 00bEME MPSIMOYTOJIBLHOTO Mapaljiesienune1a
u cnenctBus u3 He€. OOBEM MPsAMOI ¥ HAKJIOHHOM MPHU3MBI, IMIUHAPA, TUPaMUIbel U KoHyca. O0BEM mmapa
Y 1apOBOIO CErMEHTA.

Komb6unanuu Ten BpaieHuss ¥ MHOTOrpaHHUKOB. [Ipu3ma, BnucanHas B HUIUHAP, OMMCAHHAS OKOJIO
umnHapa. Ilepeceyenne cdepsl u mapa ¢ miaockoctbio. Kacanue mapa u cdepsl miockocTsio. [Tonstue
MHOT'OTpaHHHUKA, OIIMCAHHOT'O OKOJIO cephl, chepbl, BIMCAHHON B MHOTOTPAHHUK WJIU TEJIO BPAILCHHUS.

[Tnomanas MOBEpXHOCTH IWIIMHAPA, KOHYCA, IUIoMmaas chepsl u e€ dacteil. [lomodue B mpocTpaHCTBe.
OtHotenne o0BEMOB, MIIOMIAAeH MoBepXHOCTEeH mo1o0HbIX Guryp. [IpeoOpa3oBanue moao0us, TOMOTETHS.
Pemrenue 3a1au Ha IIOCKOCTHU € UCIIOJIB30BAHUEM CTEPEOMETPUUECKUX METOOB.

[locTpoenue ceyeHMI MHOTOIPDAaHHUKOB M TeJl BpALLEHUS: CEUYEHUs LWIMHIApa (MapajuieibHO U
NEPIEHIUKYJISIPHO OCH), CEYEHMsI KOHyca (MapajiiesibHble OCHOBAaHUIO M IMPOXOJSILINE Yepe3 BEPLIMHY),
CEYEHMS 1Iapa, METOJIbI IOCTPOCHHUSI CEUEHUI: METO/ CJIE/I0B, METOJl BHYTPEHHETO POEKTUPOBAHUS, METO
MepeHoca CeKyIen MIOCKOCTH.

BexkTopbl M KOOpAUHATHI B IPOCTPAHCTBE

BexkTops! B npoctpancTse. Onepauuu HajJ BeKTopaMu. BekTopHOoe yMHOXeHHE BeKTOpoB. CBoICTBa
BEKTOPHOr0 yMHOXeHHMs. IIpsiMoyrosnbHas cuctema KOOpAuHAT B IpocTpaHcTBe. KoopanHaTel BeKTOpA.
Paznoxenue BexTopa 1o 6asucy. KoopJuHaTHO-BEKTOPHBIA METO/1 IPU PELIEHUU T€OMETPUYECKHX 3a/1a4.

/{BH:KeHUs B IPOCTPAHCTBE

JBwxenus mpoctpancTtBa. OtoOpaxenus. J[BuxkeHus W paBeHCTBO ¢uryp. OOmme cBoWcTBa
IOBYOKEHMNM. BUIbI IBHKEHMI: MapaIeNbHbIN MIEPEHOC, UEHTpadbHasi CUMMETPHS, 3€pKaJlbHass CUMMETPH,
MOBOPOT BOKPYT npsimoi. [IpeobpazoBanus nonodus. [Ipsimas u cdepa Diinepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O KYPCA «I'EOMETPUSA»
(YTJIYBJIEHHBIW YPOBEHB) HA YPOBHE CPEJITHEI'O OBIIIETO OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

1) rpa:knanckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTH TPAXKAAHCKON MO3UIIUN 00YYarOIIErocsi Kak akTUBHOTO U OTBETCTBEHHOTO 4JIEHA
POCCHIICKOTO OOIIECTBA, NMPEICTABICHUE O MATEMaTHUYECKUX OCHOBAX (DYHKIMOHUPOBAHHS PA3TUYHBIX
CTPYKTYp, SIBICHUN, TMpOLENyp TpaxkIaHCKOro obmiecTBa (BBIOOpPHI, ONPOCHl U APYroe), yMEHHe
B3aMMO/ICIICTBOBATD C COLIMATIBHBIMUA HHCTUTYTAaMH B COOTBETCTBHUHU C UX (DYHKUIMAMU U HA3HAUCHUEM;

2) naTpMOTHYECKOE BOCTIMTAHUE:

c(OPMHPOBAHHOCTh POCCUHCKOM TpPaXKTAHCKOW HMAGHTHYHOCTH, YBOKEHHS K MPOIUIOMY U
HAaCTOSIIEMY POCCUICKON MAaTEMAaTHUKH, [IEHHOCTHOE OTHOLLEHUE K IOCTHKEHUSIM POCCUMCKUX MAaTEMaTUKOB
U POCCUMCKON MaTeMaTUYECKO IIKOJIbI, HCIIOJIb30BAHUE 3TUX JOCTUKEHUN B IPYTUX HAyKaxX, TEXHOJIOTHUSX,
cdepax IKOHOMUKH;

3) AyXOBHO-HPaBCTBEHHOE BOCIIMTAHME:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEH pOCCHIICKOrO Hapoja, CPOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHHUS, 3THYECKOT0 MOBEACHUS, CBSI3aHHOIO C IMPAKTUYECKHUM IPUMEHEHUEM JIOCTUKEHUN HAyKH U
JEeSITENIbHOCThIO YUEHOT0, OCO3HAHUE JINYHOTO BKJIaJla B IOCTPOEHUE YCTOWYMBOTO OyaAyIIero;

4) 3cTeTHYECKOEe BOCIUTAHME:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOYAst SCTETUKY MaTeMaTHYECKIX 3aKOHOMEPHOCTEH, 00BEKTOB,
3a/1a4, pEeUIeHUM, pacCyKJIE€HUW, BOCIHPUMMYMBOCTh K MAaTE€MaTUYECKHM acIleKTaM pa3JIMYHbIX BUIOB
HCKYCCTBa;

5) pusznyeckoe BoCIUTAHUE:

c(OPMHPOBAHHOCTh YMEHHs MPHUMEHATh MaTeMaTHYeCKHWEe 3HaHUS B HHTEpecax 3JI0pOBOrO U
Oe3omacHOro o0Opa3a >KHU3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/0pOBbIO (310pOBOE NHTaHUE,
cOanaHCUpPOBAaHHBIA PEXHUM 3aHIATUA W OTAbIXa, peryispHas (u3nueckas aKTHBHOCTB), (pU3MYECKoe
COBEpIIEHCTBOBAHUE IIPU 3aHATUSIX CIIOPTUBHO-030POBUTEIBHON JESTENbHOCTbIO;

6) Tpynosoe BociuTaHue:

TOTOBHOCTb K TPYHy, OCO3HAaHHE LEHHOCTH TPYJIOJIO0Ms, HMHTEpPEC K pa3lIu4yHbIM chepam
npodeccuoHaNbHON AESITETbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPWIOKEHUSIMH, YMEHUE COBEpIIaTh
OCO3HaHHBIN BBIOOp OyayIIel mpoeccuu U peain30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIaHbI, TOTOBHOCTH
U CIIOCOOHOCTh K MaTeMaTHYecKoMy OOpa30BaHUIO M CaMOOOPa30BaHUIO Ha MPOTSIKEHWU BCEH JKU3HH,
TOTOBHOCTbh K AKTUBHOMY YUYacCTHIO B PEUICHUHU MPAKTUYECKUX 33]1a4 MATEMaTUYECKON HAalPaBIE€HHOCTH;

7) 3K0JI0rMYecKoe BOCIIUTAHME:

c(OPMUPOBAHHOCTh SKOJIOTMYECKON KYJbTYphl, TMOHHMaHUE BIIUSHUSA COLUAIbHO-3KOHOMHYECKUX
MPOIIECCOB Ha COCTOSHUE MPHPOJHOW M COLMAIBHOM cpellbl, OCO3HaHHWE TJO00AJBHOIO XapakTepa
HKOJIOTUYECKUX TMpoOJIeM, OpHEHTAlMs Ha NMPUMEHEHHEe MAaTeMaTH4YeCKUX 3HAHWM Ui peleHHs 3a/1ad B
o0yacTu OKpy»Xarollel cpeapl, TUIAaHWPOBAHME MOCTYIKOB M OIEHKM HMX BO3MOKHBIX MOCIEICTBUN IS
OKpY>KaloIleu Cpeibl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIECTBEHHON NMPaKTUKH, TTOHHMMaHuE MaTeMaTU4YecKol HayKH Kak c(epbl 4eTOBEUYEeCKOW AeATeTbHOCTH,
3TanoB €€ pa3BUTHUA U 3HAUYMMOCTHM JUIS PAa3BUTHUS LMBUIM3ALMH, OBJAJECHUE S3bIKOM MaTeMaTHKU H
MaTEMaTHUYECKON KyJIbTYpOM KaK CpEICTBOM IIO3HAHUS MHpa, TOTOBHOCTH OCYIIECTBIISATH NPOEKTHYIO U
HCCIJIEI0BATENBCKYIO AESITENIHOCTh MHINBUYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI



ITo3HaBaTe/IbHbIE YHHUBEpPCAJIbHbIE YUeOHbIe JeiicTBUS

Ba3zoBrble Jloruyeckue AeiicTBus:

BBISIBIIITh UM XapaKTEPU30BaTh CYIIECTBEHHBIC INPHU3HAKK MATEMaTHUYECKUX OOBEKTOB, MOHATHUH,
OTHOIICHUNA MEXIY MOHATHIMH, (POPMYIUPOBATH OMpPEICICHHs MOHATUH, YCTaHABIMBATH CYIIECTBEHHBIH
IIPU3HAK KJIAaCCU(UKALIMU, OCHOBAHUS JUIsl 0000IEHUS M CPaBHEHUS, KPUTEPUH POBOAMMOTrO aHAIIN3A;

BOCIIPUHUMATh, (POPMYJINPOBATh U MPEOOPA30BbIBATh CYKJIEHHS: YTBEPAUTEIbHbBIE U OTPULIATEIbHbIE,
€IMHUYHBIC, YaCTHBIC U O0IINE, YCIOBHbIC;

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TNPOTUBOpeuYnsi B (akTax, JaHHBIX,
HaOJIOACHUAX U YTBEPKACHUAX, IPEUIaratb KPUTEPUH /7S BBIABICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHMIA;

JenaTb BBIBOJBl C  HCIOJb30BAHMEM 3aKOHOB JIOTMKHM, JEIyKTHBHBIX M  HHAYKTHUBHBIX
YMO3aKIOYEHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

IIPOBOAUTH CaMOCTOSITEJIbHO JOKA3aTEJIbCTBA MAaTEMAaTUYECKUX YTBEPKACHUU (TpsAMbIE U OT
IIPOTUBHOI'0), BBICTPAWBATh AapryMEHTAlLlMIO, NPUBOJIUTH IMPUMEPbl U KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE CYXKJIEHUS U BBIBObI;

BBIOMPATH CIOCO0 perieHust yueOHo 3ajauu (CpaBHUBATH HECKOJIBKO BAPHAHTOB PEIICHHs, BEIOUPATH
HanboJee MOAXOIAIMNIN C yIETOM CaMOCTOSTENILHO BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBble ucciiegoBarebcKue 1elCTBUA:

UCIOJIb30BaTh BOMPOCHI KaK MCCIIEA0BATENbCKUN MHCTPYMEHT M03HaHUS, (POPMYIUPOBATh BOIPOCHI,
¢buKcupyomye MpoTHBOpeYre, MpoOieMy, YCTaHABIMBATh MCKOMOE WM JIaHHOE, ()OpMHUPOBATH THUIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3ULUIO, MHEHMUE;

IIPOBOJIUTh CaMOCTOSITEJIBHO CIUIAHUPOBAHHBIM HKCHEPUMEHT, HCCIIEOBAaHUE 10 YCTAHOBIICHHIO
0COOEHHOCTEM MaTeMaTH4YeCKOro OObBEKTa, SBJIEHUS, IMPOLECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMH, SIBIICHUSIMH, TIPOIIECCAMH;

CaMOCTOSITENIbHO ~ (hopMynupoBaTh OO0OOIIEHWSI M BBIBOJABI IO pe3yJibTaTaM MpPOBEAEHHOTO
HaOJIOACHUS, HCCIIEOBAaHUsS, OLICHMBAaTh JOCTOBEPHOCTb IIOJYYEHHBIX pPE3YyJbTaTOB, BBIBOJAOB U
0000I1IeHHI];

MIPOrHO3UPOBaTh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKKe BBIABUTATh IPEIANOJIOKEHUS O €ro
Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Padora ¢ undopmanueii:

BBISBJIATH Ae(PULNTHI HHPOPMALIUHY, JAHHBIX, HEOOXOAUMBIX Ul OTBETAa HA BOMPOC M JJIS peIIeHUs
3a/1a4y;

BbIOMpaTh MHOOPMALIMIO U3 UCTOYHUKOB Pa3jIMUYHBIX THUIIOB, aHAJIU3UPOBATh, CUCTEMATU3UPOBATH U
MHTEPIPETUPOBATH HHPOPMALIUIO PAa3IUUHBIX BUJIOB U ()OPM Ipe/ICTaBICHHUS;

CTPYKTYpUpOBaTh HH(OpPMALMIO, MPEACTaBIATh €€ B pPa3IUMYHBIX (opMax, HUIIOCTPUPOBATH
rpaduyecku;

OLIEHHUBATh HAAEKHOCTh HH(DOPMAIIMU IO CAMOCTOSATENBHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHnKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUSA

Oo01enue:

BOCIPUHUMATh U (GOPMYJINPOBATH CY>KJIEHUSI B COOTBETCTBUH C YCIOBUSMU U LEJISIMU OOIIEHUS, SICHO,
TOYHO, TPAaMOTHO BBIPAXaTh CBOIO TOUKY 3PEHMS B YCTHBIX U MUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelleHus 3a1aul, KOMMEHTUPOBATh MOJTYUYEHHBIN pe3yJbTaT;

B X0Ji¢ OOCYXXKJIEHHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI, TPOOJIEMBI, pelaeMon
3aJa4u, BbICKA3bIBaTh UJCHU, HALICJIICHHBIC HA ITOHUCK peIHeHI/ISI, COITIOCTAaBJIATH CBOU CY)K)IeHI/IH C CY)K)IGHI/ISIMI/I
JIPYTUX YYacTHHMKOB JUAlIOTa, OOHApYXMBATh pa3IU4Me€ U CXOJICTBO TO3WIIMN, B KOPPEKTHOU (Hopme
(dbopMyIUpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

MPEACTABIATh  pPe3yJbTaThl  PEIICHUS  3aJlayd, OJKCIEPUMEHTa, HCCICIOBAaHUS, IPOCKTa,
CaMOCTOATENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Yy4E€TOM 3a7ad MPE3eHTAllMd W OCOOCHHOCTEH
ayTUTOPHH.



PeryasiTuBHble yHUBepcaJIbHbIE y4eOHbIe JeilcTBUS

Camoopranmu3anus:

COCTaBJIATh IUIaH, AJITOPUTM PELICHMs 3a/1ayd, BBIOMPATh CIOCOO pEIIeHUs C yYETOM HMMEIOLUXCS
peCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTb M KOPPEKTHPOBATh BApUAHThI PELICHUU C
y4€TOM HOBOI HH(POPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJJIEKT:

BIIQJICTh HABBIKAMHU TIO3HABATENBHOW pEQICKCHMH KaK OCO3HAaHUs COBEPIIAEMBIX JCHCTBUN H
MBICIUTENIBHBIX TPOIECCOB, UX PE3yJIbTAaTOB, BIAJETh CIOCOOAMU CAMOIIPOBEPKU, CAMOKOHTPOJISI IIpoIiecca
U pe3ysbTaTa peuieHus MaTEMaTUYECKOH 3a/1a4H;

MpEeABUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTH IMPHU PEIICHUM 3a7a4d, BHOCUTb KOPPEKTHUBHI B
JeSITeIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWJICHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE pE3yJIbTaTa LEIH M YCIOBHUSIM, OOBSICHATH HNPUYUHBI TOCTUXKEHUS WIH
HEJOCTUKECHHUSI PE3YJIbTaTOB JIEATEIHbHOCTH, HAXOIUTh OLINOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHasl 1eSITeJIbHOCTD:

MMOHUMATh W WCIOJIb30BaTh MPEHMYIIECTBA KOMAaHIHOW W WHIMBHIYAIBHON paOOTHI MPHU pPEHICHUH
y4eOHBIX 3a/1ay, NMPUHUMATh LeJIb COBMECTHOW AESITeNbHOCTH, IUIAHWPOBATh OPraHMU3AIMI0 COBMECTHOM
paboThl, pacnpenenaTs BUAbl paboT, JOroBapuBaThCSA, 00CYKIaTh MPOIIECC U Pe3yabTaT paboThl, 00001IIaTh
MHEHHS HECKOJIBKUX JIIOICH;

y4acTBOBaTh B IPYIIOBBIX (popMax paboTsl (00CYykaeHHUS, OOMEH MHEHUH, «MO3TOBbIE LITYPMbI» U
WHBIE), BBIMIOJIHATH CBOIO YacTh PabOThl M KOOPAUHUPOBATH CBOU JEUCTBUS C IPYTMMH YJIEHAMHU KOMAaH/IBI,
OLICHHMBATh KaYeCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMHU
B3aUMO/ICHCTBUS.

INPEAMETHBIE PE3YJIBbTATDI

K xomniry 10 kiaacca o0ydaromuiicss HAy4YnuTCS:

° CBO6OI[H0 OINNCpHUpOBaTb OCHOBHBIMU TMOHATHAMH CTCPCOMETPUHU TIpU PCUHICHUMU 3aJad U
IMPOBCACHNH MAaTEMATUICCKUX paccymneHHﬁ;

® [PUMCHATH AKCUOMBI CTCPCOMETPHU U CIICACTBUA U3 HUX IPHU PCHICHUN T'COMECTPUUCCKHUX 3aJ1a4;

e iaccu(UUMPOBATh B3aMHOE PpACIOJIOKEHHE MpPSIMBIX B IPOCTPAHCTBE, IIJIOCKOCTEH B
IIPOCTPAHCTBE, MPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

° CBO6OI[H0 OIICPHUPOBATHE MOHATUAMHA, CBA3AHHBIMU C yIJlaMH B MPOCTPAHCTBE: MCKAY IMPAMBIMH B
IIPOCTPAHCTBE, MEKY NPSAMOM U IIIIOCKOCTBIO;

° CBO6OI[H0 OICpHUPOBATH TOHATUAMHU, CBA3aHHBIMH C MHOT'OI'paHHUKAMU,;

e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHUJIbI MHOTOTPAaHHUKOB (IpHU3Ma, IHUpaMua, IpsIMOYTOJIbHbII
napajuiesienume, Kyo);

L KJ'IaCCI/I(l)I/II_[I/IpOBaTI) MHOI'OrpaHHUKH, BI)I6I/Ipa${ OCHOBAHUA IJIs1 KHaCCI/I(i)I/IKaHI/II/I;

L CBO60)IHO OIICpHUPOBATH TOHATUAMHU, CBA3AaHHBIMH C CCHCHHUEM MHOTOT'PaHHUKOB ITJIOCKOCTBIO,

e  BBINOJIHATH NapajuieIbHOE, IIEHTPAIbHOE U OPTOrOHAIBHOE IPOEKTUPOBaHKE GUTYP HA MIOCKOCTH,
BBITIONHSATH H300pakeHus (PUTyp Ha MIO0CKOCTH;

® CTPOUTH CCUCHHA MHOTOTPaHHHKOB pPAa3IMYHBIMHU METOJAaMM, BBIIIOJIHATH (BBIHOCHI)Ie) IIJIOCKUEC
YepTEeKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BHJ CBEPXY, COOKY, CHU3Y;

®  BBIYHCIATH IJIOMIAAN TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma, MUpaMua), T€OMETPUUECKUX TeJ
C MpUMEHEHUueEM GopMYyIT;

o CBO60)IHO ONnEprupoBaTh IMOHATHAMHU: CHMMETPHUA B IMPOCTPAHCTBEC, LCHTP, OCbhb M INIJIIOCKOCTH
CUMMETPUH, LIEHTP, OCh U IIIOCKOCTh CUMMETPUN QUTYPBI;



CBOOOJIHO OINEpPUPOBaTh TMOHATUSMHU, COOTBETCTBYIOIIMMHU BEKTOpaM U KOOpAMHATaM B
MIPOCTPAHCTBE;

BBIIIOJIHATH JICUCTBUS HaJ BEKTOPAMM;

pemaTh 3a/1a4u Ha J1I0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOIICHUM M HAXOXKAECHUE F€OMETPUUYECKUX
BEJIMYMH, NIPUMEHSS U3BECTHBIE METO/bI IIPU PELIEHUM MAaTeMaTUYECKUX 3a/ay MOBBILIEHHOIO U
BBICOKOT'O YPOBHSI CJI0)KHOCTH;

MIPUMEHATHh MPOCTEHIINE NPOrPAMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHUKAI[MOHHBIE CHUCTEMBI
IIPU PELICHUH CTEPEOMETPUUYECKUX 3a/1a4;

U3BIIEKaTh, NPEOOPa3OBBIBATE M HHTEPIPETHPOBATH HMH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX PUTypax, MPeACTaBICHHYIO Ha YepTekKaxX U PUCYHKAX;

IIPUMEHSITD [10JTy4EHHbIE 3HAHUS Ha MPAKTHUKE: CPAaBHUBATh U aHAJIM3UPOBATh PEaJbHbIE CUTYALINH,
MPUMEHATh  HU3yYEHHbIC TIOHATUS B  IIpOLlECCE  IOMCKA  pEHIeHUs  MaTeMaTHYECKH
cOopMyITMpPOBaHHOW TPOOIEMbI, MOJCIUPOBATH pEabHbIE CHUTYallMd Ha S3bIKE TEOMETPHUH,
UCCIIEI0BaTh MOCTPOEHHBIE MOJENN C HCIIOJIb30BAHMEM TI€OMETPUYECKHX IMOHATHI M Teopem,
anmapata anreOpsl, pelarh MPaKTUYeCKHe 3a7a4uu, CBA3aHHbBIE C HAXOXKJICHHUEM IeOMETPUUYECKUX
BEJINYUH;

UMETh TMPEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTHS TEOMETPUU KAaK COCTaBHOM YacTH
(dbyHIaMeHTa pa3BUTHUS TEXHOJIOTHH.

K xonny 11 kiaacca oOyyarouuiicss Hay4uTcs:

CBOOOJHO ONEpUPOBATh TOHATUSMHU, CBSI3aHHBIMU C IIWUIMHIPUYECKOW, KOHHYECKOH U
chepruecKoil MOBEPXHOCTIMH, OOBSICHATH CITIOCOOBI TIOyUCHUST;

OIepUPOBATh MOHITHUSIMH, CBS3aHHBIMU C TEJIaMU BpAIICHUS: HJIMHAPOM, KOHycoM, chepoil u
IapoM;

pacrno3HaBaTh Tella BpalleHus (LUINHAP, KOHYC, chepa U map) U 00bACHATH CIIOCOOBI MOTYUYSHHS
TeJ BpallCHMUS,

KJ1accu(UIUpPOBaTh B3aUMHOE PACHIONIOKEHHE CHEPBI U TNIOCKOCTH;

BBIUUCIIATh BEJIWYMHBI 3JE€MEHTOB MHOTOTPAHHUKOB M TeJ BpalleHUs, O0bEMBI U IUIOIIAIH
MOBEPXHOCTEH MHOTOTPAaHHUKOB U TEJ BPAIIEHUs, TEOMETPUUYECKUX TEJ ¢ IPUMEHEHHEM (HopMyT;
CBOOOJHO ONEpUPOBaTh MOHATHUSAMH, CBS3aHHBIMM C KOMOMHAIMAMHU TeJ BpalleHUus U
MHOTOTPAaHHUKOB: MHOTOTPaHHHK, BIMCAaHHBIA B cdepy MU omucaHHbId OKosio cdepsl, chepa,
BIIMCAaHHAsl B MHOTOTPAaHHUK WJIU TEJIO BPAILCHMUS,

BBIUUCIIATH COOTHOLICHHS MEXY TUIOIIAIsIMH TOBEPXHOCTEH 1 00bEMaMU IOJJOOHBIX TEIT;
n300pakaTh M3ydaemble (UTYpPbI, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXH M3 PHCYHKOB
MPOCTBIX 00BEMHBIX (GUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUs TeJl BPaIllEHUS;
U3BJIEKaTh, HMHTEPIPETUPOBATh U MPEoOpa3oBbIBATH HMHMOPMAIMIO O MPOCTPAHCTBEHHBIX
reoOMeTPHUECKUX (PUTypax, MPEICTaBICHHYIO Ha YepTekaxX U pUCYHKaX;

CBOOO/THO OIIEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH OINE€pAlMK HaJl BEKTOpaMU;

3a/1aBaTh IUIOCKOCTh YPAaBHEHUEM B IEKAPTOBOM CUCTEME KOOpMHAT;

pelars reoMeTpUuYecKHe 3aJaydl Ha BBIYUCICHHE YTJIOB MEXIY MNPSAMBIMH M IUIOCKOCTSAMH,
BBIUHCIICHHE PACCTOSHUNA OT TOYKM JO IUIOCKOCTH, B LI€JIOM, Ha NPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOI'O METO/IA IIPU PELLIEHUH;

CBOOOJHO ONEPUPOBATh MOHATHSAMHM, CBSI3aHHBIMH C JBM)KEHHEM B IIPOCTPAHCTBE, 3HATH CBOICTBA
JIBMOKCHH;

BBIMOJIHATE HM300pa)X€HHUsT MHOTOTPAaHHMKOB M TeJI BpalleHHs NpU NapajjiebHOM IepeHoce,
LEHTPAJIbHOM CHMMETPUH, 3E€pKAJIBHOM CHUMMETPUHM, IIPU IOBOPOTE BOKPYI IpPsIMOM,
npeoOpa3oBaHus MOI00HS;



CTPOUTh CEYEHUS MHOIOTPAHHUKOB M TEJI BpAIIECHUSA: CEYEHUS LWIMHApa (HapaieNbHO U
NEPIEHANKYIIPHO OCH), CEYEHMs KOHyca (IapajjielbHbleé OCHOBAaHUIO M IPOXOJAIIME Yepes3
BEpPILUUHY), CEYEHUS 11apa;

HCIIONB30BAaTh  METOJbI IIOCTPOCHUS  CEYEHUW: METOJ  CIEIOB, METOJ BHYTPEHHEIO
IIPOEKTUPOBAHMSI, METOJI IEPEHOCA CEKYLIEH IIIOCKOCTH;

JI0Ka3bIBaTb FT€OMETPUUECKHUE YTBEPKICHMUS;

IPUMEHATh FeOMeTpruYecKrue (akThl Ui PELICHUs CTEPEOMETPUYECKUX 3a/1ad, IPEeroararomux
HECKOJIbKO 11aroB peIleHHMsl, €CJIM YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOW U HEABHOU (hopme;
pelarh 3a/1a4 Ha J0Ka3aTeIbCTBO MAaTEMATUYECKUX OTHOILIEHUH U HAX0XK/IEHUE F€OMETPUUECKHUX
BEJIMYNUH;

IIPUMEHSTH IPOrPaMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHMKAIIMOHHBIE CUCTEMBI IPU PELLIEHUU
CTEpEOMETPUYECKUX 33]1a4;

IPUMEHSTh IIOJy4YEHHbIE 3HAHMSI Ha NPAKTHKE: CpPaBHUBAaTh, aHAJIW3UPOBaTb U OLICHUBATH
peaJibHbIE CUTYyallMH, IPUMEHSATh W3Y4YEHHbIE MOHATHUS, TEOPEMbI, CBOWCTBAa B IPOLECCE MOUCKA
peleHust MaTeMaTu4ecKu chopMyIMpOBaHHON MPOOIEMbI, MOICIHPOBATH PEATIbHBIC CUTYalluy Ha
A3BIKE T€OMETPUHU, HCCIIEN0BaThb IIOCTPOCHHBIE MOJEIM C MCIOJIb30BAHUEM TI'€OMETPUUYECKUX
NOHATUN M TeopeM, ammapaTa aiareOppl, peularb MPAKTUYECKHE 3ajadd, CBs3aHHbIE C
HaXO0X/IEHUEM IT'€OMETPUUYECKUX BEJINUMH;

UMETh TMpEACTaBICHUSI 00 OCHOBHBIX JTalax pa3BUTHS TEOMETPUU KAaK COCTaBHOM YacTH
(dbyHIaMeHTa pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(POBHIE)

n/n NporpaMmMsl
porp Beero Koutpo.ubnbie o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI
POIIPoccutickas sanekTpoHHas
1 BBeneHue B crepeoMeTpuio 23 1 .
wkona (resh.edu.ru)
B3auMHOe PacrogoKen e NPSIMBIX B POIII Poccuiickan anekTpoHHas WwKona
2 6 1 (resh.edu.ru)
NMPOCTPAHCTBE
3 Tapa/ieJbHOCTh NPSAMBIX H ILIOCKOCTel g 1 PBLhH ';OCC””CKaH el LR T ne
( .edu.ru)
B MPOCTPAHCTBE resh.edu.ru
TMepren MKy PHOCTH HPSAMBIX H POIII Poccuiickas anekTpoHHas WKona
4 N 25 1 (resh.edu.ru)
IUIOCKOCTEH B MPOCTPAHCTBE
POIII Poccuiickas anekTpoHHas WKona
5 VYriabl 4 paccTosTHUSE 16 1 (resh.edu.ru)
POIII Poccuiickas anekTpoHHas WKona
6 MHOrorpaHHHKH 7 1 (resh.edu.ru)
POIII Poccuiickas anekTpoHHas WKona
7 BeKTophI B IPOCTPAHCTBE 12 (resh.edu.ru)
o IoBTopenue, 06oGmenHe 1 c PBLhH I;occmmcr(aﬂ 3/IeKTPOHHAA LWKO13
M ( .edu.ru)
cucreMaTH3anus 3HAHUI resh.edu.ru
6
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

KoandecTBo yacoB
HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(POBHIE)
Ne i/m KoHnTpoJubHbIe
NPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE PeCypPChl
padoThbI
POIII Poccuiickas snekTpoHHas WKona
1 AHauTHYeCKasi reoMeTpust 15 1 (resh.edu.ru)
, IoBTOpenHue, 06oGmenHe 1 15 . POIII Poccuiickas anekTpoHHas WKona
M ( .edu.ru)
cUcTeMaTH3alus 3HAHU resh.edu.ru
POIII Poccuiickas anekTpoHHas WKona
3 O0béM MHOTOTpaHHMKA 17 1 (resh.edu.ru)
POIII Poccuiickas anekTpoHHas WKona
4 Tena BpanieHust 24 1 (resh.edu.ru)
T11011a/1 OBEPXHOCTH H 00HEMBI POIII Poccuiickas anekTpoHHas WKona
5 9 1 (resh.edu.ru)
KPYIJIbIX TeJ
POIII Poccuiickas anekTpoHHas WKona
6 JBUKEHUs 5 1 (resh.edu.ru)
. IMoBTOpeHHe, 060GIeH e 17 5 PBLhH I;occmmcr(aﬂ 3/IeKTPOHHAA LWKO13
.« ( .edu.ru)
cUcTeMaTHU3alus 3HAHUI resh.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/




KaJ’IeH)IapHO-TeMaTI/I‘leCKOQ INIAHUPOBAaHUE T€OMETPUSA 10 kaacce

Ne fara Tema ypoka Bcero
/i ILian Pakr
BBenenue B crepeomerpuio 23 u.
1 OcHoBHBIE TpaBUIIa N300paKEHNUS HA PUCYHKE TNIOCKOCTH, apalIeIbHBIX 1
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[ToHATHS CTEPEOMETPHH: TOYKA, MPSMasi, INIOCKOCTh, IIPOCTPAHCTBO.
2 OcHoBHbI€ NpaBUiIa U300paKEHUS HA PUCYHKE TUIOCKOCTH, apaJUIeIbHBIX 1
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
3 [TonsaTus: nepecekaromuecs MIOCKOCTH, MEpeceKarouecs npsmas u 1
IUIOCKOCTB; TOJTYIPOCTPAHCTBO
4 [NonsaTus: mepecekaromuecs MIOCKOCTH, IEPECEeKAIONIUecs MpsiMast U 1
IUIOCKOCTB; TIOJTYIPOCTPAHCTBO
5 MHororpaHHuKH, H300paKEHHE IPOCTEUIIINX MMPOCTPAHCTBEHHBIX QUTYD, 1
HECYIIECTBYIOIINX 0OBEKTOB
6 MHororpaHHuKH, H300pakeHHe TPOCTEUIINX TPOCTPAHCTBEHHBIX QUTYD, 1
HECYIIECTBYIOINUX O0OHEKTOB
AKCHOMBI CTEPEOMETPHH U TIEPBBIC CIICACTBUS U3 HUX 1
AKCHOMBI CTEPEOMETPUH U TEPBBIE CIEACTBUSA U3 HUX
9 AKCHOMBI CTEPEOMETPHH U TIEpPBBIE ClieACTBUS 13 HUX. CIIocOOBI 3aaHus 1
NPSIMBIX M IJIOCKOCTEN B mpocTpaHncTBe. OO03HAYECHUS IPSMBIX M IIIOCKOCTEH
N300pakenue ceueHuit mupaMupl, Kyda v IPU3MBL, KOTOPBIE TPOXOIST Yepe3
10 ux pé€opa. M3o00pakeHne nepecedeHus MoJTyICHHBIX TIIOCKOCTEH. 1
PackpamBanre NOCTPOCHHBIX CEUYSHHI Pa3HBIMH [BETAMH
11 N306pakenue ceueHuil nmupaMusl, Kyoa U IpU3Mbl, KOTOPbIE TPOXOIAT Yepe3 1




ux péopa. M3o0paxeHne nepeceyeHust MoIyuYeHHbIX TUIOCKOCTEH.
PackpaimmBanue NOCTPOSHHBIX CEUCHUH Pa3HBIMH LIBETAMU

N3o6pakenue ceueHuil nmupaMusl, Kyda v IpU3Mbl, KOTOPbIE IPOXOIST Yepe3

12 ux péopa. M3o0paxkeHne nepeceyeHust MoIyuYeHHbIX TUIOCKOCTEH.
PackpammBanue NoCTpOCHHBIX CEYEHUN Pa3HBIMU LIBETAMU
N306paxenune ceyeHuit nmupamMuabl, Ky0a 1 MpU3Mbl, KOTOpPbIE IPOXOJIAT Yepe3

13 ux péopa. M3o00pakeHne nepecedyeHus MoJTyIeHHBIX TUIOCKOCTEH.
PackpammBanue nNoCTpOEHHBIX CEYEHUN Pa3HBIMU LIBETAMU

14 Meroa cneqoB At MOCTPOEHUS CEYEHUN

15 Merton cnenoB aiist mocTpoeHus ceueHuid. CBOMCTBA MepeceueHnid MPSMbIX U
IIJIOCKOCTEN

16 Meroa cnenoB A MOCTpoeHus ceuyeHuid. CBOMCTBa NepeceueHnid MPSAMbIX U
IJIOCKOCTEMN

17 [Toctpoenue ceueHwmii B mupamuie, Kyoe mo Tpém Toukam Ha péopax.
Co3anre BBIHOCHBIX YEPTEKEN U 3aIIUCh IaroB MOCTPOEHUS

18 [TocTpoenue ceuenuii B mupamue, Kyoe rmo Tpém ToukaMm Ha pEdpax.
Coznanue BBIHOCHBIX YEPTEXKEH U 3alKCh 11aroB MOCTPOEHUS

19 ITocTpoenue ceuenuii B nupamue, Kyoe 1o TpéM Toukam Ha pEopax.
Cozanue BBIHOCHBIX YEPTEKEHN U 3aIUCh LIarOB OCTPOCHHUS

20 [TocTpoeHue ceuenuii B mupamue, Kyoe rmo Tpém ToukaMm Ha pédpax.
Cozanue BBIHOCHBIX YEPTEKEN U 3alMCh 1I1Aar0B OCTPOEHUS

21 [ToBrOpenue mannmerpun: Teopema 0 MPONOPLUUOHAIBHBIX OTPE3KaX.
[TogoOue TpeyroJbHIKOB

99 [ToBTOpenue mnanumerpun: Teopema MeHnenast. PacueTsl B ceueHusAX Ha
BBIHOCHBIX 4YepTekax. McTopust pa3BUTHSA IIIIaHUMETPUU U CTEPEOMETPUN

23 KonTtpoabHnas padora Nel "Axcuomsl crepeomerpuu. Ceuenus'

B3aumHoe pacnoJioxkeHue NPSIMbIX B IPOCTPaHCTBe 6
24 B3aumHoe pacnionoxeHue npsmMeIx B mpocTpaHcTBe. CKpelnBaromuecs




npsMele. [IpusHaku ckpemuBarommxcs npsamseix. llapannensasle npsmMeie B
IIPOCTPAHCTBE

TeopeMa 0 CyIIECTBOBAaHUM U €IMHCTBEHHOCTH IIPSAMOM NapaJLICIIbHOU

25 JTAHHOW MPSIMOM, TPOXOIALIEH YEPE3 TOUKY IMPOCTPAHCTBA U HE JIEkKAIIEH HA
JAHHOM NpsAMOH. JlemMa o nepecedyeHnu napajiebHbIX IPSAMBIX IIJIOCKOCTBIO

26 [TapamnenbHOCTb TpeX NpsIMBIX. TeopeMa 0 TPEX NapasuIeIbHBIX MPSMBIX.
Teopema o0 ckpeluBarOIUXCs MPSAMBIX

97 [TapannensHoe npoekTrpoBaHue. OCHOBHBIE CBOMCTBA MapaJlJIEIbHOTO
NpOEKTUpOBaHus. M300paxeHne pa3HbIX GUIyp B MapajuieidbHON NPOEKIUU

28 LenTpanbHas npoekuus. Yoyl ¢ COHANPABIEHHBIMUA CTOPOHAMH. YTOJ MEXKIY
HpsIMBIMU. 3aJ]a4X Ha JI0Ka3aTeJIbCTBO U UCCIIEJOBAaHUE

29 KonTpoabHasi padora Ne2 ""B3zaumHoe pacnoJio:keHne nNpsiMmbixX B
NPOCTPAHCTBE»

IMapaiieqbHOCTH NPSIMBIX M IUIOCKOCTEl B mMpocTpaHcTBe 8

[TonsATHA: MapauIeIbHOCTD MPSAMOM U INIOCKOCTH B ITpocTpaHcTie. [Ipu3Hak

30 napaieIbHOCTH TPSMOM U TockocTH. CBOMCTBA TapaIIIETbHOCTH MPSIMOUN |
IIJIOCKOCTH

31 I'eomerpuueckue 3a1a4n Ha BBIYUCIICHUE U I0KA3aTEJIbCTBO, CBSI3aHHBIE C
[apaJuIEIbHOCTBIO MIPSAMBIX U IINIOCKOCTEN B IIPOCTPAHCTBE

39 [TocTpoeHune ceueHus, MPOXOASILETo Yepe3 JaHHYIO IIPSMYIO Ha YEPTEkKE U
MapajuIeIbHOTO APYrou npsAMon. Pacy€r oTHomEeHUI

33 [TapannenpHas npoekuys, IPUMEHEHUE JJIs IOCTPOEHUs CeueHui Kyoa u
napaenenumnena. CBoKWCTBa Napauiesienunea u Mpru3Mbl

34 [TapamtenpHble IOCKOCTU. [IpU3HAKU apaIeIbHOCTH JBYX IUIOCKOCTEN

35 TeopeMa 0 mapaymiebHOCTH U €UHCTBEHHOCTH IIIOCKOCTH, MMPOXOAAIIECH
4yepe3 TOUKY, He IPUHAIICKANTYIO JTAHHOW IIJIOCKOCTH U CIIEJICTBUS U3 HEE

36 CaolicTBa napamienbHbIX INIOCKOCTEN: O MapaJljIeIbBHOCTH MPSMBIX

IIepeCeUYeHMs IPU MEPECEUEHUN JABYX MMapaJLIEIbHBIX IIJIOCKOCTEN TPEThen




Kontpoabsnas paéoraNe3«Ilapajiie1bHOCTH NPSIMBIX U IVIOCKOCTEH B

37 1

MPOCTPAHCTBE)»
IepneHIMKYJISAPHOCTH NPSIMBIX M IUIOCKOCTel B IPOCTPaHCTBE 25

38 [ToBTopenue: Teopema [udaropa Ha mrockocTu 1

39 [ToBTOpEHUE: TPUTOHOMETPHSI MIPSIMOYTOIBHOTO TPEYTOJIbHUKA 1

40 CgoiicTBa Ky0a 1 MPSMOYTOIBHOTO TapaJljIe/ICIIHITE /1A 1

41 Brraucnenue yMH OTPE3KOB B KyOe U MPSMOYTOJILHOM HapaljieNenuIee 1

42 [leprieHAUKyYISIPHOCTH NPSIMOM M MI0CKOCTHU. [Ipu3HaK neprneHuKyIspHOCTH 1
IPSIMOI U TIOCKOCTH

43 [lepneH MKy IApHOCTD NPSIMOM U IUNIOCKOCTH. [IpH3HaK nepnesauKyIsIpHOCTH 1
IPSIMOI U TIOCKOCTH

44 Teopema 0 CylIeCTBOBAHUU Y €IMHCTBEHHOCTH MPSIMO, TPOXOIALIEH Yepes3 1
TOYKY MPOCTPAHCTBA U MEPICHIUKYIISPHOH K IIIOCKOCTH

45 [1nockocTy u neprneHANKyYIpHbIe UM IPSMbIE B MHOIOI'paHHHKaX 1

46 [TockocT 1 epIeHANKYISIPHBIE UM TIPSIMbIE B MHOTOTpaHHHUKaX

47 [lepnienaukynsp u HakiIoHHas. [locTpoeHne nepneHIuKyIsApa u3 TOYKU Ha 1
PSIMYIO

48 [Nepnienukynsip u HakIoHHas. [locTpoeHne nepneHuKyIsIpa u3 TOYKH Ha 1
PSIMYIO

49 Teopema o Tpéx nepneHAUKyIsApax (Mpsmas 1 oOpaTHas) 1

50 Teopema o Tpéx nepneHauKyIApax (mpsmMas U oopaTHast)

51 VYroa Mexay CKpelMuBaroIMMHCS MPSIMbIMU 1

59 Iouck neprneHAnKYISIPHBIX TPSIMBIX C TOMOIIBIO MEPIIEHAUKYISIPHBIX 1
TUIOCKOCTEH

53 OpTOroHaJIbHOE MPOECKTUPOBAHKE 1

54 [TocTpoenue ceuenuit Kyoa, IpU3Mbl, TPABUIBHOM MUPAMUIBI C TOMOILBIO 1

OPTOTOHAJIBHOMN MPOEKIINHU




[TocTpoenue ceueHuit Kyoa, IpU3MBbI, IPABUIBHON MUPAMHUIBI C TTOMOIIBIO

> OpPTOTrOHAJILHOM NMPOEKIUU

56 CummeTpusi B IpOCTPAaHCTBE OTHOCUTENBHO Tu10cKocTU. [1mockocTu
CUMMETpUI B MHOTOTpaHHHUKaX

57 [Ipu3Hak nepneHIuKyISIpPHOCTH MPSIMON U TUNIOCKOCTH KaK CIIEACTBHE
CUMMETpUU

58 [IpaBuibHBIE MHOTOTPaHHUKHU. Pac4€T pacCcTOSIHUIM OT TOYKHU 1O INIOCKOCTH

59 IIpaBuibHBIE MHOTOIpaHHUKH. Pacd€r paccTosHUI OT TOYKHU A0 IUNIOCKOCTH

60 CriocoObl OIyCTUTh NEPIEHANKYJISAPBL: CHMMETPHUSL, CABUT TOUKH 110
napajieIbHON MPAMO

61 CaBur no HenapauienbHON IPSIMOM, U3MEHEHHE PACCTOSTHUI

62 KontpoJsbHas padora Ned4 ""B3anumHoe pacnoJioxkeHue NpsMbIX U
IUIOCKOCTeH B mpocTpancrae’

Yribl 1 paccTOSIHUA 16

63 1.IloBTOpEeHME: YO MEXy NPSIMBIMU Ha IUIOCKOCTH, TPUTOHOMETPHUS B
[IPOU3BOJILHOM TPEYTOJIBbHUKE, TEOPEMA KOCUHYCOB

64 2.IToBTOpEHUE: yroyl MeXIY CKPEUIMBAOIIMMUCS MPSIMBIMH B IPOCTPAHCTBE

65 3.'eomeTpruecKre METOIbI BEIYUCICHHS yTiIa MEXy PSIMBIMH B
MHOT'OTPaHHUKAX

66 4.]1Byrpanusiii yroi. CBOMCTBO TMHEHHBIX YITIOB IBYTPAHHOTO yIJia

67 5.[lepnennukymnsapuble maockoctu. CBONCTBA B3aUMHO MEPHEHANKYIISPHBIX
IIJIOCKOCTEN

68 6.ITpu3HaK neprneHAUKyYIIPHOCTH IJIOCKOCTEN; TeopemMa o MpsIMOn
IIepeCeUYeHMs ABYX IJIOCKOCTEN MEPIEHINKYJIIIPHBIX TPETHEH MIOCKOCTH

69 7. ITpsMoyrobHBIN Mapajuienenunen; Kyo; n3aMepeHus, CBoiicTa
MIPSIMOYTOJIBHOTIO NapaJuleIenuneia

70 8.Teopema 0 AMaroHa MPSMOYTOJIBHOTO MapajlIeNIeUIe1a ¥ CIeICTBHE U3




Heé

9.CTGpCOM€TpI/I‘ICCKI/Ie W IPUKIIAAHBIC 3aJa4l, CBA3aHHBIC CO B3aUMHBIM

& pAacroyioKeHNUEeM MPSIMBIX U IMJIOCKOCTH L

79 10.IToBTOpeHue: ckpelnBaroUMecs NpsMble, MapajuleabHble IJIOCKOCTH B 1
CTaHJAPTHBIX MHOTOI'PaHHHUKaX

73 11.1Tapa napannenbHbIX MJIOCKOCTEN Ha CKPELIUBAOLINXCS IPSIMBIX, 1
paccTosiHuE MEXAY CKPEUIMBAIOIIUMHUCS MPSIMBIMH B IPOCTBIX CHUTYaIUAX

74 12.PaccTostHUE OT TOYKH J0 IJIOCKOCTH, PACCTOSTHUE OT MPSMOM 70 IJIOCKOCTH 1

75 13.BbrunciieHue pacCTOSTHUNA MEXKIY CKPEUIHBAIOIIUMUCS MTPSIMBIMH C 1
[IOMOILBIO NEPIIEHIUKYJIIPHON MJIOCKOCTH

76 14. TpéxrpaHHbIil yroi, HEpaBeHCTBA JUIsl TPEXIPAaHHbIX yrioB. Teopema 1
[Mudaropa, TeopemMbl KOCHHYCOB M CHHYCOB IS TPEXTPAHHOTO yTIIa

77 15.9nemenThI cheprueckol TeOMETpUN: Teoe3nYecKie TMHUU Ha 3emiie 1

78 16.KonTpoabHas padora Ne5 "Yribl u paccrosinus' 1

MHororpanauku 7

79 1.CucremaTu3zanus 3Hanuil "MHOrorpaHHHUK U €r0 3J1€MEHTHI" 1

80 2.ITupamuna. Bunsl nupamun. [IpaBunsHas nupamuaa 1

81 3.ITpu3ma. Ilpsimast 1 HaKIOHHAs TpU3MBL. [IpaBuiibHAs IpU3Ma 1

82 4. Tlpsimoit mapasuiesnenumnes, IpsMOyTrobHbIN napanienenunes, Kyo 1

83 5.Brimykible MHororpanHuku. Teopema Diinepa 1

84 6.Breimykisie MHOTOTpanHuKU. Teopema Diinepa. [IpaBunbHbIE 1 1
MOJTYTIPABIIILHBIE MHOTOTPAHHUKHA

85 7. KonTpoabHasi padora Ne6 "MHororpanuuku' 1

BekTops! B npocTpaHcTBe 12

86 1.ITonsTHE BEKTOpa HA INIOCKOCTH U B IPOCTPAHCTBE 1

87 2.CymMMa BEKTOpPOB 1

88 3.PazHOCTH BEKTOpOB




89 4 TlpaBuio nmapajuienenumneia 1
90 5.YMHOXEHHE BEKTOpa Ha YHCIIO

01 6.Paznoxenue BekTopa 1o 0a3ucy TpEX BEKTOPOB, HE JISKALINX B OTHOMH 1

TUIOCKOCTH
92 7.CxansipHOE POU3BEICHHE 1
93 8.Brruncnenue yria Mexay BEKTOpaMHU B POCTPAHCTBE 1
94 9.Ipocreiinme 3aa4u ¢ BEKTOpaMHU 1
95 10.IIpocreiimue 3a1a4u ¢ BEKTOPaMHU 1
96 11.ITpocreiinme 3agaqu ¢ BEKTOPaAMH 1
97 12 .Ilpocreiinue 3a1a4u ¢ BEKTOPaMHU 1
IloBTOpEHUeE, 00001IeHNE U CUCTEMATH3AMS 3HAHUIA 5
98 O00011IeHIE U CUCTEMATH3aIUs 3HAHUH 1
99 O0o001IeHre U CHCTeMAaTH3aINs 3HAHUN 1
100 O00011IeHIE U CUCTEMATH3aIUs 3HAHUH 1
101 O06o00611eHre U crucTeMaTu3alys 3HaHu! 1
102 OO0o01IeHNe U CHCTeMAaTH3aINs 3HAHUN 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




Kaneﬂnapﬂo-TeMaaneCKoe INIAHUPOBAaHUE T€OMETPUSA 11 kaace

Jara KosinuecTBo
Ne i/ Tema ypoka
Iliian dDakTt 4acoB
1 [ToBTOopenue Temol "KooparHaTel BEKTOpA Ha TJIOCKOCTH U B MPOCTpaHCTBE" 1
2 [ToBTOpenue Tems! "CkanspHoe IPOU3BEAECHUE BEKTOPOB" 1
3 IToBTopenue Temsbl "BoluncieHne yriia Mexay BEKTOpaMu B IPOCTpaHCTBe" 1
4 [ToBTOpeHuE TeMbI "YpaBHEHHE IPAMON, IPOXOSIIEN Yepe3 JBe TOUKU" 1
5 YpaBHeHHE MIII0CKOCTH, HOpMaJlb, YpaBHEHUE IJIOCKOCTH B OTPE3Kax 1
6 YpaBHEHHE IIIIOCKOCTH, HOPMaJlb, YPaBHEHHUE IIJIOCKOCTH B OTPE3Kax 1
7 BekropHoe npousBeneHue 1
8 JInHeliHbIe HEPABEHCTBA, JINHEUHOE ITPOrpaMMHUPOBAHUE 1
9 JIuHeliHbIe HEPABEHCTBA, IMHEHHOE TPOrpaMMHUPOBAHUE 1
10 AHanuThyeckrue MeTobl pacuéTa yriia Mex,J1y NpsIMbIMH B MHOTOI'PaHHUKAX 1
11 AHanuTHuecKre METOBI pacuéTa yriia MeX1y INIOCKOCTMHA B MHOTOTPaHHUKAX 1
12 ®opmysia pacCTOSAHMS OT TOUKH JI0 TUNIOCKOCTH B KOOpAMHATAX 1
13 Haxoxnenue paccTossHUI OT TOYKHU 0 TUIOCKOCTH B KyOe 1
axX0XKJIEHUE PACCTOSIHUM OT TOUKH J10 IUNIOCKOCTH B IIPABWJIBHOM UpaMHIEe
14 H 1
15 KonTponbnas padota "Ananuruuyeckas reometpus” 1
16 CeueHnss MHOTOIPaHHUKOB: CTaHAAPTHBIE MHOTOTPAaHHUKHU 1
17 CedeHuss MHOTOIPAHHUKOB: METOJI CJIEA0B 1
18 CeueHnst MHOTOIPaHHUKOB: CTaHIapTHBIE TUIOCKOCTH, IEPECEUEHMSI IPSMBIX U 1
IIJIOCKOCTEN
19 [TapannenbHble MpsMbIE U TUIOCKOCTH: MapaJijiesIbHble CEUeHUS
20 [TapannenpHble NpsMBIE U TUIOCKOCTH: pacUy€T OTHOLIEHUN
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HapaHHCHBHBIC MPAMBIC U IINIOCKOCTU: YIJIbI MCIKAY CKPCIIUBAOIIUMUCA ITPAMBIMU

[lepnieniuKyIsIpHBIE MPSMBIE U TUIOCKOCTH: CTaHIAPTHBIE APl MEePICHANKYIIPHBIX

22
TJIOCKOCTEH | MPSAMBIX, CHMMETPHH MHOTOTPAaHHUKOB

23 [lepnieniuKyIsIpHBIE MPSMBIE U TUIOCKOCTH: TEOPEMa O TpeX MEPIEeHIUKYISIpax

24 [TepnieHIUKYISAPHBIC MPSMBIC U TUIOCKOCTH: BBIYUCICHUS JJTMH B MHOTOTPAHHUKAX

y

[ToBTOpEHME: MO MHOTOYTOJIBHUKOB, (DOPMYJIBI 7151 TUIOIIAIEH, COOOpaskeHus

25 5 2
noxoous

26 [ToBTOpEHUE: IOIMIAN MHOTOYTOJIBHUKOB, (DOPMYJIBI JIJIs TUTOIIA IEH, COOOpaskeHusT
noaoous

97 [ToBTOpEHME: MO MHOTOYTOJILHUKOB, (DOPMYJIBI IJIS TUIOIIAAEH, COOOpaskeHus
noxoous

98 [Inomaau ceyeHnit MHOTOTPaHHUKOB: TUIOIIAIU IIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOA00Us

29 [ltomaau ceyeHnii MHOTOTPaHHUKOB: IUIOMIAM TOBEPXHOCTEN, pa3pe3aHus Ha
9acTH, COOOpaKCHHSI TOT00MS

30 KonTponbnas pabota "[loBTOpeHNE: MHOTOTPAaHHUKH, CEY€HUS] MHOTOTPaHHUKOB"

b

31 O06BeéM Tena. O0BEM MPSIMOYTOIBHOTO NapajljieNenuneaa

32 3amgaun 00 yaBoeHUH Ky0a, 0 KBaapaTrype Ky0a; 0 TPUCEKIIUU yTiia

33 CrepeoMeTpuuecKre 3aJa4u, CBI3aHHbBIE C 00BEMOM MPSIMOYTOIBLHOTO
napasuienenumneaa

34 [TpuknamHbIe 3a/1a49M, CBSI3aHHBIC C BRIYUCIICHHEM 00BhEMA MPSAMOYTOIBLHOTO
napajuiesenumnesaa

35 O0BEM npsMOit TPU3MBI

36 CrepeoMeTpHUeCKUE 3a]1a9, CBA3aHHBIC C BEIYUCICHHUEM 00bEMOB TIPSIMOK TIPHU3MBI

37 [IpuknanHelie 3a1a4m, CBSI3aHHBIE C 00BEMOM MPSIMOU TPU3MBI

38 Brruricnenue 00bEMOB TeN ¢ TOMOIIBIO ONpeeIéHHOro nHTerpana. OobéM

HaKJIOHHO IIPHU3MBbI




Brrurcnenue 00bEMOB TEII ¢ TOMOIIIBIO ONpeenéHHOro nHTerpaia. O0bém

39 1
MIAPaMHU/IbI
40 dopmyna 00béma upamuabl. OTHOIIEHHE 00HEMOB MTUPAMHEJL C OOIIMM YTIIOM 1
41 ®dopmyna 00bEMa mupamMuabl. OTHOIICHHE 00HEMOB TUPAMHJL C OOIIUM YIJIOM 1
42 CrepeoMeTpHuuecKre 3aa4u, CBI3aHHbBIE ¢ 00bEMaMU HAKJIOHHOH MPU3MBI 1
43 CrepeomeTpHryuecKHe 3a]1a4M, CBI3aHHBIC C 00bEMaMU IMUPAMHUTBI 1
44 [Mpuknanueie 3anaun mo Teme "OO0BEMBI Ten", CBA3aHHBIE C 00bEMOM HAKIIOHHOM 1
MIPU3MBI
45 [Tpuknagueie 3agaun 1mo Teme "OO0BEMBI TeN", CBA3aHHBIE ¢ 00BEMOM IMHUPAMHU/TBI 1
46 [Tpumenenne 00bEMOB. Brruncienne paccTOsHUS O TUIOCKOCTH 1
47 KonTponbnas padota "O6bEM MHOTOTpaHHUKA" 1
48 HunuHapuyeckas IOBEpXHOCTb, 00pa3yroIe HUIMHIPUUECKON TOBEPXHOCTH 1
49 Huwmnap. [psmoit kpyroout munuuAp. [nomane moBepXHOCTH HMIIMHAPA 1
50 Konunyeckas moBepXHOCTh, 00pa3yrolue KOHnYeCKoi moBepxnoctu. Konyc 1
51 CeueHune KOHyca TII0CKOCTHIO, TAPAILIEITHHOM MIIOCKOCTH OCHOBAHMS 1
52 VYceuénnslil konyc. M300paxeHne KOHYCOB U YCEUEHHBIX KOHYCOB 1
53 [Inomranp 60K0BOM MOBEPXHOCTH U MOJHON OBEPXHOCTH KOHYCA 1
54 [Tnomaas 60KOBOI MOBEPXHOCTH U MOJIHOW MOBEPXHOCTH KOHYCA 1
55 CrepeoMeTpHuyecKie 3aJaun Ha JOKAa3aTeIbCTBO U BEIYUCICHHE, TIOCTPOCHUEM 1
CEYCHUH [IWINH/PA, KOHyCa
56 CrepeoMeTpuuecKre 3aa4ui Ha J10Ka3aTeNbCTBO U BHIYUCIICHUE, TIOCTPOCHUEM 1
CEYECHMH IIWINH/PA, KOHyCa
57 [Ipuknagublie 3aa4n, CBSI3aHHbIE C LIJIUHIPOM 1
58 [TpuknagHeie 3a1a4n, CBI3aHHBIE C IUJIUHIPOM 1
59 Cdepa u map 1
60 [Tepeceuenue cdepsl u mapa ¢ mI0ckocThio. Kacanue mapa u chepsl miIoCKOCTHIO. 1




Bun u nuzobpakenue mapa

[Tepeceuenue cepsl u mapa c miockoctbo. Kacanue mapa u cdepsl mi0cKoCThIO.

61 1
Bun u nzobpakenue mapa

62 VYpasuenue cepsl. [Lnomans chepsl u e€ yacrei 1

63 Cummerpus chepsl u mapa 1

64 CrepeoMeTpHuuecKre 3aja4ui Ha J10Ka3aTeNbCTBO U BHIYUCIICHHE, CBA3aHHbBIE CO 1
cdepoit 1 mapoM, NOCTPOSHUEM HX CEUEHUH TIOCKOCThIO

65 CrepeoMeTpHUECKUE 33]]a9d Ha JI0KA3aTeIILCTBO U BEIYHUCIICHHE, CBSI3aHHBIC CO 1
cdepoii ¥ mapoM, MOCTPOSHUEM HX CEUCHUH TUIOCKOCTHIO

66 [IpukiagHelie 3a1a4m, CBsI3aHHBIE CO cPepoii U Imapom 1

67 [ToBTOpEHME: OKPYKHOCTH HA TIIOCKOCTH, BBIYMCICHHUS B OKPY>KHOCTH, CTaHAapTHBIC 1
moao0ous

68 Paznmunbie KOMOMHALIMY TEJT BPAIlEHUs 1 MHOTOTPAHHHUKOB 1

69 3agaun no Teme "Tena U MOBEpXHOCTH BpaleHus" 1

70 3anaun no Teme "Tena ¥ MOBEPXHOCTH BpalleHUs " 1

71 KonTtponbHast pabora "Tena 1 moBepXHOCTH BpameHus" 1

72 O6nem mumnHapa. Teopema 06 00bEME MPAMOTO HIJIUHIIPA 1

73 Brruncnenue 00bEMOB TeI ¢ TOMOIIIBIO OMpeieéHHOro nHTerpana. O6bpéM KoHyca 1

74 [Tnomaayu 60KOBOI ¥ MOTHOM MOBEPXHOCTU KOHYCA 1

75 CrepeoMeTpuuecKre 3aJja4i, CBSI3aHHBIE C BEIYUCIEHUEM 00bEMOB IIMIIMHIPA, 1
KOHyCa

76 [Mpuknanueie 3aaaun mo Teme "OOBEMBI U MIJIOMIAAN TOBEPXHOCTEH Tet" 1
O65bEM mapa u mapoBoro cekropa. Teopema 00 06béme mapa. [Lnomans cheps.

77 CrepeomeTpryuecKue 3aa4u, CBSI3aHHBIC C BEIYUCICHUEM 00BEMOB I1apa, IapoBOTO 1
CerMEHTa | IMapoBOT0 CEKTOpa

78 [Tpuknanueie 3anaun mo Teme "OOBEMBI TeN", CBA3aHHBIE ¢ 00BEMOM I1apa U 1

momaasio chepbl. COOTHOMEHUS MEXK/TY TUIOIIAIIMH IIOBEPXHOCTEH 1 00bEMaMu




HOJTOOHBIX TEN

[Tono6uble Tena B mpocTpaHcTBe. M3meHneHne o6b€Ma mpu mogo00uH.

79 CrepeoMeTpHuUeCcKre 3a]]a4d, CBSI3aHHBIC C BRIYUCICHUEM 00BhEMOB TEIT U TUIOIIA IEH
MMOBEPXHOCTEN

80 Kontponbnas padota "[1nomany moBepXHOCTH U 00bEMBI KPYTIIBIX TEN"

81 JBmwxenus npoctpancTsa. OtobpakeHus. [{BrkeHus u paBeHcTBoO (uryp. Odume
CBOMCTBA JBUKCHUN

89 Buas! aBrkeHMI: napaiesbHbIi IepeHoC, LIEHTpalbHas CUMMETPUs, 3epKajbHasl
CUMMETpHUS, IOBOPOT BOKPYT MPSMOI

) Yy

83 [IpeobpaszoBanus nogobus. [Ipsmas u chepa Ditnepa

84 I'eomeTpuueckue 3aaun Ha IPUMEHEHUE IBUKEHUS

85 Kontponbnas padota "BekTopsl B mpocTpancTse”

86 O6o061matomiee nopropenue 11 nonstuii u meronos kypca reomerpun 10-11 kiaccos,
cucreMmaru3auus 3HaHui: "l[lapamieabHOCTh NPSIMBIX U MJIOCKOCTEN B IPOCTPAaHCTBE"

87 Ob6o06maromiee nosropenue 11 noHsTuit u MeToz0B Kypca reomerpun 10-11 knaccos,
cucTeMaTu3alus 3HaHuii: "Bektopsl B mpocTpaHcTBe”

88 Ob6o6maromiee nosropenue 11 noHsTuit 1 MeToz0B Kypca reomerpun 10-11 knaccos,
cucTeMaTu3alus 3HaHuii: "BekTopsl B mpocTpaHcTBe”

89 O6o61matomiee nopropenue 11 nonstuii u meronos kypca reomerpun 10-11 kiaccos,
cucreMmarusanus 3HaHui: "OO6beM MHOrOrpaHHHUKA"

90 Ob6o06maromiee nosropenue 11 nousTuit u MeTon0B Kypca reomerpun 10-11 knaccos,
cucremMarusanus 3HaHui: "O0beM MHOrOrpaHHHUKA"

o1 O6o61maromee nopropenue 11 nonstuii u meronoB kypca reomerpun 10-11 kiaccos,
cucremMaru3anus 3Hanui: "[lnomany noBepxHOCTH U 00BEMBI KPYTbIX Ten"

92 O6o061maromiee nopropenue 11 nonstuii u MmeTo0B Kypca reomerpuu 10-11 kiaccos,
cuctemaru3anus 3HaHui: "[lnomanm noBepxHOCTH U 00BEMBI KPYTJIbIX Ten"

93 HToroBast KOHTpOJIbHAs paboTa




94 Nrorosast KoHTpoOJIbHAsE paboTa 1

95 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIMS 3HAHUH 1

9 Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ POJIb B PA3BUTHH COBPEMEHHBIX 1
HWHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA

97 Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ POJIb B PA3BUTHH COBPEMEHHBIX 1
WHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA

08 Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH M €€ POJIb B PA3BUTHH COBPEMEHHBIX 1
HMHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

99 Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKU M €€ POJIb B PA3BUTHHA COBPEMEHHBIX 1
HMHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

100 Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKH M €€ POJIb B PA3BUTHH COBPEMEHHBIX 1
WHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA

101 HcTopus pa3BUTHS CTEPEOMETPUHN KaK HAYKU U €€ POJIb B Pa3BUTUU COBPEMEHHBIX 1
HMHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

102 Hcropust pa3BUTHS CTEPEOMETPUU KaK HAYKU M €€ POJIb B PA3BUTHH COBPEMEHHBIX 1
WHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA

OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YYEHUKA

» Maremaruka. ['eometpust, 10 kmace/ Mepsmsik A.T'., Homuposckuit JI.A.,
[Tonskor B.M.; nox penakuueit [lononasckoro B.E., OG1iecTBo ¢ orpaHMueHHOM
oTBeTcTBeHHOCThIO M3narenbckuii ieHTp « BEHTAHA-I'PA®»; AkunonepHoe

obmectBo «M3maTenscTBO «IIpocBerieHne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

['eometpust. 10 knacc. CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE PA0OTHI. Y ITyOJIeHHBIH
ypoBeHb. PI'OC

PabunoBuuy Edpum Muxaitnosuu, Mep3msik Apkanuit ['puropseBud, [Tononckwit

Buranuii bopucosuu

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

9YM: lreomeTpusa. 10 knacc. « MaTtemaTnyeckasa sBepTukanb MNawocy», 2022/2023

vy.r. (mos.ru)

feomeTpua 10 knacc Mep3nak KoHTpoabHble paboTbl (yraybneHHbin yp.) (xn----
ctbjbygnbgbvgs4dkna.xn--plai)
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