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INOACHUTEJIBHASA 3AIIMCKA

["'eoMeTpus sBIsICTCS OMHUM U3 0A30BBIX KYpPCOB Ha YPOBHE CPETHETO OOIIETO
oOpa3oBaHHs, TaK Kak OOECTeunBacT BO3MOXKHOCTh W3Y4YCHUS JUCITUTUIHH
€CTECTBEHHO-HAYYHOW HANpaBIEHHOCTH W MPEIMETOB T'YMAaHMTAPHOTO IIMKJIA.
[TockonbKy JOTHYECKOE MBILITIEHUE, (DOPMUPYEMOE NMPU U3YYSHUH 00yJarouuMUCS
MOHATUHUHBIX OCHOB TEOMETPHH, TPH J0KA3aTeIhCTBE TEOPEM U TIOCTPOCHHH
IEMTOYKH JIOTHYECKUX YTBEPKICHUN TIPH PEIICHUH T€OMETPUUECKIX 3a]1a4, YMEHUE
BBIJIBUTATh W ONPOBEPTaTh THIOTE3bI HEMOCPEICTBEHHO WCIOIB3YIOTCS MPHU
pelIeHn! 3a7]a4 €CTECTBEHHO-HAyYHOT0 1IMKJIA, B YACTHOCTH (PU3UYECKHX 3a/1ay.

[lens ocBoeHus mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriyOiaéHHOM
YPOBHE — pa3BUTHE MHANBUAYATHHBIX CIIOCOOHOCTEH 00yUJatOMUXCs IPH U3yUEeHUN
FeOMETPUHU, KaK COCTaBISAIONIEH mpeaMeTHol obnactu «MaremaTtuka W
uH(popMaTHKa» Yyepe3 obecrneueHre BO3MOKHOCTH MPUOOPETEHUS M UCTIOJIb30BAHUS
Oosee TIIyOOKMX T€OMETPUYECKUX 3HAHUM U ACHCTBUH, CTIeM(PUUHBIX T€OMETPHH,
¥ HEOOXOIUMBIX JIJIsl YCTIEITHOTO MPOodeCcCHOHAIBHOTO0 00pa30BaHusl, CBI3aHHOTO C
WCITOJIb30BAHUEM MAaTEMATHKH.

[IpuopuTeTHRIMU 3aladaMd Kypca TEOMETPUM Ha YIUIYOJIEHHOM YPOBHE,
PACHIMPSIIONTUMU U YCUITUBAIOIIMME Kypc 0230BOT0 YPOBHSI, SBJISIOTCS:

pacuIMpeHne MpeCTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOM KYJIbTYpPbl U
(dbopMHpOBaHNUE OCO3HAHUS B3aUMOCBSI3H TE€OMETPHH C OKPYKAFOIIIIM MUPOM;

dbopMHpOBaHUE TPEIACTABICHUS O TMPOCTPAHCTBEHHBIX (UTYpax KakKk o
BOKHEUIITUX MAaTeMAaTHUYCCKUX MOJCISAX, IMMO3BOJIAIONIMX OMHCHIBATh M H3y4aTh
pa3HbIe SBJICHUS OKPYXKAIOIIET0 MUPA, 3HAHUE MIOHATUIMHOTO armapara 1o pa3iaeiny
«CtepeoMeTpus» y4eOHOTO Kypca FreOMETPHUU;

dbopMHpOBaHWE  yYMEHHUS  BJIQJCTh  OCHOBHBIMH  TOHSATHSAMH O
MPOCTPAHCTBEHHBIX (PUTypaX W WX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX TPHUMEHSTh, YMEHHs JIOKa3bIBaTh TEOPEMbI MU HAXOJIWTH
HECTaHJapTHHIE CIIOCOOBI PEIICHUS 3a/1a4;

dbopMHpoBaHUE YMEHHS PACIIO3HABATh HA YEPTEkKaxX, MOACISIX U B pE€aTbHOM
MHpE MHOTOTPAaHHWKHM M Tejla BpalleHUs, KOHCTPYHPOBAaThH TEOMETPHUYCCKHUE
MOJICIIH;

dbopMupOBaHUE TOHUMAHUS BO3MOXXHOCTH aKCHOMATHYECKOTO IMOCTPOCHHS
MaTEMaTUYECKUX TeOpuil, (POpMUpPOBAHME TMOHUMAHUS POJIM AKCMOMATHKHU TPHU
IIPOBEICHUHN PACCYKICHUN;

dbopMHpOBaHWE YMEHUS BIAACTh METOJAMU JOKA3aTelbCTB W aJITOPHTMOB
pelieHus, YMEHHSI UX TIPUMEHSITh, IPOBOJIUTH JOKA3aTEIbHBIC PACCYKIICHUS B X0JIC
pEIIeHNs] CTEPEOMETPUUYECKUX 3a7a4 W 3a7ad C MPAKTHUUYECKUM COJACpPIKAHUEM,
dbopMHupOBaHUE TPEJCTABICHUS O HEOOXOAMMOCTH  JIOKA3aTEIbCTB  IPHU



000CHOBaHUHU MaTEMAaTUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKHU B MIPOBEJACHUU
JNEAYKTUBHBIX PacCy>KICHUMH;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUICKTyaJIbHBIX UM  TBOPYECKHX
CIIOCOOHOCTEW 00YJarOIINXCsl, TTO3HABATEIILHON aKTUBHOCTH, MCCIICOBATEIHCKUAX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, THTEPECA K U3YUYCHUIO T€OMETPUU;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUU:
YMEHUSI PACHO3HABATH MPOSBICHUS T'€OMETPUYECKUX TMOHSATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEalbHBIX U3HEHHBIX CUTYAlUSX U MPU U3YUYECHHUH JIPYTUX
y4eOHBIX MPEIMETOB, MPOSBJICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEM,
MOJICIUPOBAHUSI PEATBbHBIX CUTYyallUid, HCCIEIOBAHMUS TMOCTPOEHHBIX MOJIEIIEH,
MHTEPIIPETALNH MOJYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp>KAaTEIbHBIMU JIMHUAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 xmaccax sBmsaworcs: «lIpsmMble W MUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTopsl W  KOOPAWHATHI B
MIPOCTPAHCTBEY, «JBUKEHUSA B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHSATUSIMIY», PEJICBAHTHBIMU T€OMETPUH HA YIITyOJIEHHOM ypoBHE 00ydyeHus B 10—
11 knaccax, OTHOCUTCSI KO BCEM COJEP>KATEJIbHBIM JIMHUAM Y4e€0HOro Kypca, a
(bopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacmpenenserci He  TOJBKO IO
coJiep KaTeNIbHBIM JIMHHSM, HO U 10 Togam oOyuenus. Cojaepikanue oopa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss dDenepanbHoil padodeit
MpOTrpaMMBbl, pacrpeAe€HHbBIM MO0 ToJaM OOYy4YeHHSs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, IPUHIMIHAIBHBIM BOMPOCaM O0y4aroIIuecs
oOpamiaJuch  HEOJHOKpPAaTHO. OTO  TMO3BOJIAET OPraHU30BaTh  OBJAJCHHE
r€OMETPUUYECKUMU MOHATHUSIMHU U HaBbIKAMU MOCIIEIOBATENIBHO U MOCTYNATENbHO, C
COOJTIO/IEHUEM MPUHIIUIIA TIPEEMCTBEHHOCTH, & HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY NeOMETPUYECKUX MPEACTaBICHUN O0yJarOlUXCs, pACIIUPss U yTIyosisist
e€, 00pa3ys NpPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos kK U3y4EHUIO TEOMETPUH Ha YIIyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnoBus s guddepeHnmanuu  00ydeHHS, TMOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTeIbHBIX TMporpamMMm, oOO0OecreyuTh yriayOneHHoe
U3y4YeHUE T€OMETPUH KaK COCTaBIAONIEH yueOHoro nmpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYaIOIUXCS K MPOAOJDKEHUIO H3YyUYECHHS MaTeMaTHUKH C
yuétom BbIOOpa Oyaymied mpodeccuu, obecrieunBas MPEEeMCTBEHHOCTb MEXIY
oO1uM 1 ipodeccuoHaIbHBIM 00Pa30BaHUEM.

Ha wusydenue ydebHOro kypca «l'eomerpusi» Ha yriayOJEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 knacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 4aca B HEJIEJI0).



COJEPXAHUE OBYUYEHUA
10 KIIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHSITUA ~ CTepeoMeTpuu. Touka, TpsMasi, IIJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: IEpECEKarolIuecs,
napajulelibHble W CKpellMBaromuecss npsmble. [Ipu3Haku CKpemuMBarOmuXcs
npsAMbIX. [lapanineapbHOCTh PAMBIX U TNIOCKOCTEN B MPOCTPAHCTBE: MAPATIICITbHBIC
MPSIMBIE B MPOCTPAHCTBE, MAPAIIEIBbHOCTD TPEX MPSIMBIX, APATUIETBHOCTh IPSMOM
u 1ockoctu. [lapamienbHOe W LEHTpaJbHOE MPOCKTUPOBAHHUE, H300paKeHUE
¢uryp. OcCHOBHBIE CBONCTBAa NapajjIeIbHOrO MpoekTupoBanus. M3o0paxeHue
buryp B mapayjiesibHONW MPOEKIUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMHU, yTOJ
MEXKy NMPAMBIMH B IIPOCTPAHCTBE. [lapayuienbHOCTh MIIOCKOCTEN: MapasulesibHbIE
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
MPOCTPAHCTBEHHbIE (QUTYpPhl HA IUIOCKOCTH: TETpaj’Ap, MapajuleleuIie],
MMOCTPOEHUE CCUCHUN.

[lepneHAUKYISIPHOCTD MPSIMOM U TUIOCKOCTHU: MEPHEHIUKYISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapaUICIbHBIE W TEPIECHAUKYISIPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TeOopemMa O NpsMOi
MEPIIEHAUKYJISIPHON IJIOCKOCTH. OpToronansHo€ IIPOEKTUPOBAHHUE.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MPSMOM JI0 TIIOCKOCTH, TPOEKIIMS (PUTYPBHI HA TUIOCKOCTh. [lepneHuKyaspHOCTb
IJIOCKOCTEN: NMPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeW. Teopema o Tpéx
MEPIIEHAUKYJIpax.

VYrabel B MPOCTPAHCTBE: YroJl MEXKAY NPSMOU U IUIOCKOCTBIO, ABYTPAaHHBIN
YIOJI, JIMHEWHBIN yTOJI ABYTPAHHOIO yrila. TpEXTpaHHBIA U MHOTOI'PAHHBIE YIJIbL.
CBolCTBA IJIOCKUX YTJIOB MHOTOTPAHHOTO yriia. CBOMCTBA MIIOCKUX U JIByTPAHHBIX
YTJIOB TPEXTPAHHOTO yIJia. TeopemMbl KOCHHYCOB M CUHYCOB JUJIsI TPEXTPAHHOTO YTJIA.

MHoOrorpaHHuKH

Buapl MHOrorpaHHMKOB, pa3BEpPTKa MHOrorpaHHuka. [Ipusma: n-yronbHas
npu3Ma, npsiMasi 1 HakJIOHHasl MPU3MbI, OOKOBas U MOJHAs TOBEPXHOCThH MPU3MBI.
[Tapannenenunen, npsSMOYTOJIbHBIN NapaJIJIETCIUNE U €ro cBoiicTBa. KpaTuaiiiime
MyTH HAa TOBEPXHOCTH MHOrorpanHuka. Teopema Oinepa. I[IpoctpancTBeHHas
teopema [Tudaropa. [lupamuaa: n-yronpHas mupaMmujia, MpaBUIbHAS U yCEUEHHAS
nupamuapl. CBoiicTBa péOep W OOKOBBIX TpaHEHl MPaBUIHLHOW MNUPAMUJIBL.
[IpaBriibHBIE MHOTOTPDAHHUKH: MpPAaBUJIbHAs IMpHU3Ma W IpPaBWIbHAS NUpaMUJa,



IpaBWIbHAs TPEYrOJbHAs MUPAMU/JIA U IPaBUIIbHBIN TETpasap, Ky0. Ilpencrasnenue
O MPaBUJIBHBIX MHOTOIPAHHUKAX: OKTa’3Ap, NOAEKAdIP U UKOCAIP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTH NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOU pu3Mel. [Lnomans
OOKOBOIl MOBEPXHOCTHM M IOBEPXHOCTH MPABUIBHOW MUpaMUAbI, TEOpeMa O
TUIOIIAAN YCEUEHHOU TUPAMU/IBI.

CumMmeTpruss B TNPOCTPAHCTBE. OJIEMEHTBl CHUMMETPUU  IMPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUIbHOM MHOIOIPAaHHUKE: CUMMETPHS
napajuleJienunesa, CUMMETPUS IPABWIBHBIX NPU3M, CUMMETpHsS IPaBUIBHOU
UpaMUIblL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IMPOCTPAHCTBE, HYJIEBOW BEKTODP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPbl KOJUIMHEApPHBIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [IeHCTBUSA C BEKTOPAMU: CIIOKEHUE
U BBIYATAHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHUE BEKTOpa Ha
gucyio. CBOKCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[lonATHE KOMIUTaHApHBIE BEKTOPHIL. [IpH3Hak KoOMIUIaHApHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pa3loKEHHM BEKTOpa IO TPEM
HEKOMIUIaHAapHBIM  BekTopam. lIpsmoyrompHasg  cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOPAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MpPOU3BEINECHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenust

[TonsiTvsi: IMIIMHApPUYECKAss TOBEPXHOCTh, KOHHUYECKas TOBEPXHOCTH,
cepuueckas TOBEPXHOCTb, OOpasyrolue MoBepxHocTel. Tena BpalieHUs:
WIMHJIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepbl
U TUIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe. M300paxkeHre Ten BpallleHus: Ha
ockocTu. Pa3BépTka nuunmHapa u konyca. CummMetpust cepsl U mapa.

O6béM. OcHoOBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapajienenumneaa M cienctsus u3 He€. OO0bEM mnpsiMod U
HAKJIOHHOM MpU3MBbI, IWIMHIPA, MUpaMHUIbl 1 KOHyca. OO0BEM mIapa U 1MapoBOTO
CerMEHTA.

KoMmOuHanmu Tenm BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BmucaHHas B
IWIMHAP, ONHCaHHas oOKojJo mmiauHapa. Ilepeceuenne cdepel U mapa ¢
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpalllCHHUS.



[Inomaas MOBEPXHOCTH IUIWHIpA, KOHYyCa, IUIomaas chepbl U e€ Jacteil.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANECH IOBEPXHOCTEN
nofaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romorerus. Pemienuwe 3agady Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIIEHUS: CEUCHUS UJIMHIPA
(mapayyieTbHO M MEPIEHAUKYISIPHO OCH), CEUYCHHS KOHyca (mapayiieibHbIe
OCHOBAHHUIO U MIPOXOJIAIINE Yepe3 BEPIIUHY), CCUCHUS I1apa, METOAbI TOCTPOCHHS
CEUCHHI: METOJ| CJIEA0B, METOJ BHYTPEHHETO NMPOEKTUPOBAHMUS, METOJ MEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

BekTopsl B mpoctpancTBe. Onepaiuu HaJl BEKTopaMu. BeKTopHOE YMHOKEHNE
BeKTOpoB. (CBOMCTBAa BEKTOPHOTO yMHOXKEHHA. IIpsiMoyrosibHas cucteMa
KOOpAuHAT B mpocTpaHcTBe. KoopawHarel BekTopa. PasznokeHue BekTOpa 1O
0azucy. KoopamHaTHO-BEKTOPHBINA METO/I IPU PEIICHUU T€OMETPUUECKUX 3a/1au.

J{BUKeHNs B IPOCTPAHCTBE

JIBmwxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEeHCTBO (uryp.
OOmme cBoiicTBa JBWKEHUH. Buabl JBMKCHUN: TapaulelbHBIA IEPEHOC,
LCHTpaJbHAsT CUMMETpPUS, 3€pPKAIbHAA CHUMMETPHS, MOBOPOT BOKPYT MPSAMOIL.
[IpeobpazoBanus nonoodus. [Ipsmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:xknanckoe BoCIUTaAHME:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUNUCKOTO OOIIECTBA, MPEACTaBICHUE O MATEMATUYECKUX
OCHOBaX (DYHKIIMOHMpPOBAHUS pA3JIUYHBIX CTPYKTYp, SBICHUN, MPOLEAYp
rpakJgaHckoro  obOmiectBa  (BBIOOpPBI,  OMNPOCHI W JPYroe),  yMEHHUE
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKONW MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JPYTUX HayKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JYXOBHBIX LEHHOCTEW POCCUHCKOro Hapoaa, chOPMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, YTUUYECKOTO TMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U AESTEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B TOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOYAas 3CTETUKY MaTEeMaTHUYECKUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pEIICHUH, pacCy>KIEeHUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BoCIUTAHME:

c(hOpPMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 370pPOBBIO (370pOBOE THTaHHUE, COATAHCUPOBAHHBIM PEXKUM 3aHITHU U
OTIIbIXa, pEryispHas (u3NYecKass aKTHBHOCTH), (PHU3NYECKOE COBEPIIICHCTBOBAHUE
P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYIOIIO0Us, HWHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHATIBLHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur U peanu30BbIBATH COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTH4eCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TIPOTSHKEHUU BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HalpaBJICHHOCTH;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

c(hOPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJBTYPhl, TIOHUMAaHWE BIUSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIbl, 0OCO3HaHUE II100aIbHOTO XapaKkTepa KOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TIPUMCHEHHE MaTeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY’)Karollel cpenibl, IJIAHUPOBAHUE TMOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEH Cpe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl 4eJIOBEUECKOM AEATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAUMMOCTH
JUISL pa3BUTHUS IUBUWJIM3AIIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTeMaTHYECKOU
KYJBTYpPOH KaK CPEJCTBOM IMO3HAHUSI MUPA, TOTOBHOCTh OCYIIIECTBIISITH IPOEKTHYIO
1 UCCJIEA0BATENIbCKYIO AEATEILHOCTh MHANBUYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIC YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

ba3oBble Jornueckue aeicTBUA:

BBISIBIIAIT M XapaKTEpHU30BaTh CYIIECTBEHHbIE NMPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHATWUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/ieNICHUs TIOHATHH, yCTaHaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiacCU(pUKALUH,
OCHOBAaHMSI 1711 0000IIEHHS U CPAaBHEHMSI, KPUTEPUHU ITPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTh U  MOPeoOpa3oBBIBaTh  CYXKICHHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHBIC, €UHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJIAITH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IPOTUBOPEUHSI
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEP)KIEHUSX, MpEeAsaraTb KpUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JienaTb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHUI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIMIO, PUBOIUTH PUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BHIBOJIbI;

BBIOMpATh CMOCO0 pelieHus y4eOHOW 3aaaud (CpaBHUBATh HECKOJIBKO
BapHAaHTOB PELIEHUs, BHIOMpPATh HauOoJIee MOAXOASIIUN C yUETOM CaMOCTOSATEIBHO
BBIJICIICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BONPOCHl,  (UKCUPYIOUIUME  MPOTUBOpEUYUE,  Mpodiiemy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aAPIYMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CAaMOCTOSATENILHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SIBICHHS, ITpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEeKTaMU, SIBJICHUSIMU, IIPOLECCAMU;

CaMOCTOATENLHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaM
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILICHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHUH;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, A TAKKE BBIIBHUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmaunmeii:

BBIABJIATh AeUIMTH MHPOPMAIIMK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETA Ha
BOIIPOC U JIJIS PEILICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHGOPMAIINIO PA3IMYHBIX BUIOB U (hOpM
MIPEICTABIICHHUS;

CTPYKTYpUpOBaTh WH(OpMAIINIO, MPEACTABISIThL €€ B pa3luyHbIX (dopmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATH HaJEXKHOCTh uHbopMaIun o CaMOCTOSTEIBHO
c(hopMyJIHPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIE YHHMBeEpPCAJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMy.TII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
IeJIsIMHAU 06IH€HI/I$I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TOIIKy 3peHI/I$[ B YCTHBIX
N IIMCBbMCHHBIX TCKCTaX, JAaBaTb IIOJACHCHHA II0 XOAYy PpCHICHHUA 3addydu,
KOMMEHTUPOBATH NIOJIYUYCHHBIN PE3YJIbTAT;

B X0/ie 00CYXXJIeHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOU TEMBI,
HpO6JI€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/ISI, COITOCTABJIAITH CBOH CY)KJleHI/ISI C CY)KIIGHI/ISIMI/I )Ipyrl/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJICTBO TMO3UIMKA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICa0BaHUs],
IIPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHMS € Y4E€TOM 3aaad
MIPE3EHTAIMNA U 0COOECHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIOCOO pelIeHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIIH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH UHTEJJIEKT:

BJIaJICTh ~ HABBbIKAMU  TO3HABATEIBLHOM  peduieKCuM  Kak  OCO3HAHUS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJIS Mpolecca M pe3yibTaTa perieHus
MaTeMaTUYECKOM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TMPH PEIICHUU 3aJ]1a4yH,
BHOCHUTH KOPPEKTHUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, TaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOUTh OIIHUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITEJILHOCTD:

MOHUMATh M HCIOJIh30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOM
paboThl TpU peHieHUuH Y4YeOHBIX 3aja4y, MPUHUMATH I1€Jb COBMECTHOM
JEATEIIbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThl, pacrpeneisiTh
BUJIbI pabOT, I0rOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B IpynmoBbIX ¢opmax paboThl (00CyxkaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHITOJIHSATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOU JICUCTBUS C APYTUMHU YJIC€HAMU KOMaH/Ibl, OIIEHUBATh KA4€CTBO CBOETO BKJIAJa
B 0OmUHA TPOAYKT TO KpPUTEPHUSIM, CHOPMYITMPOBAHHBIM ydYaCTHUKAMHU
B3aUMOJCHUCTBU.

HPEAMETHBIE PE3YJIBTATDBI

K koniry 10 kiaacca o0yyaromuics HayquTCst:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TIPU
peleHnt 3a7a4 ¥ MPOBEACHUN MaTeMaTHYECKUX PACCYKICHUH;

e TMPHUMEHATH AKCHUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX MPHU PELICHHUU
reOMETPUYECKHX 3a/1ad;

e KJaccUPUIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B MPOCTPAHCTRE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO ONEPUPOBATH TMOHATUSMU, CBS3aHHBIMH C YIJlaMHd B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B MPOCTPAHCTBE, MEXIY MPIMON U
IJI0CKOCTBIO;

e CBOOOJHO OMEPUPOBATH MOHATUSIMU, CBA3aHHBIMU C MHOTOTPaHHUKAMH;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOIPAaHHHUKOB (TpHU3Ma,
nupamMuza, NpsSMOYTOJIbHBIN Mapaienenunea, Kyo);

e KJIaCCU(PUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAaHMS IS
KJ1accu(uKanum;

e CBOOOJIHO ONEPUPOBATH MOHSITUSMH, CBSI3AHHBIMH C  CEUCHHEM
MHOTOTPAHHHUKOB IIJIOCKOCTBIO;

e BBINOJIHATh napauiesbHOE, LEHTPaIbHOE U OpPTOTOHAJIBHOE
MPOCKTUPOBaHKE (QUTYP HA TUIOCKOCTD, BHITOTHITEH N300paskeHus GUryp Ha
IJIOCKOCTH;

e CTPOUTH CEUYCHUSI MHOTOIPAHHUKOB PA3IUYHBIMU METOJAMU, BBIOJIHATH
(BBIHOCHBIE) TJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUMCISITH  IUIOHIAAM  IOBEPXHOCTEH  MHOTOrPaHHUKOB  (IIpU3Ma,
MMpaMu/ia), FTCOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

e CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCh ¥ TJIOCKOCTh CUMMETPHH, IIEHTP, OCh U INIOCKOCTh CHMMETPUU PUTYPBHI;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pemarh 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKHX OTHOLICHWH H
HaX0JI€HUE Fr€OMETPUUYECKHUX BEIUYNH, TPUMEHSISI U3BECTHBIE METOIbI ITPU
pelIeHNd MaTEeMaTUYECKUX 3a/a4 TMOBBIIMICHHOTO W BBICOKOTO YPOBHS
CIIOXHOCTH;

e TMPUMEHATH MPOCTEUIINE TMPOTPAMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a]1a4;

e WU3BJEKaTh, MPEOOPa3OBBHIBATH M WHTEPIPETUPOBATH WHOOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, MPEJACTABICHHYIO Ha
yepTexax U pUCYHKaX;

e TMPHUMEHATH T[OJYYECHHbICE 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh PEalbHbIE CUTyallud, MPUMEHSATh HU3YYCHHBbIEC MOHSATUS B
mpoiiecce IMOWMCKAa  peNIeHUs MaTeMaTU4ecKH  CPOpMYIMPOBAHHOMN
npoOJieMbl, MOJACIUPOBATh pPEAbHBIC CUTYyallUM Ha SI3bIKE T€OMETPHHU,
UCCJIEIOBATh MOCTPOEHHBIE MOJENM C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUN U TEOpeM, ammapara aareOpbl, peliath MPaKTUYECKUE 3aadH,
CBSI3aHHBIC C HAX0KJICHUEM F€OMETPUUYECKUX BEJIMYHH;

e WMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax pa3BUTHUA T€OMETPUU KakK
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHSI TEXHOJIOTUH.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOJTHO OMEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMU C LIMJIMHIPUYECKOMH,
KOHUYECKOM U cepuyeckod MOBEPXHOCTAMH, OOBICHATH CIIOCOOBI
MOJIyYECHUS;

OTIEpUPOBATh MOHATUSIMH, CBSI3aHHBIMH C TEJIAMH BPAICHUS: IIMTHHIPOM,
KOHYyCOM, c(hepoii u mapowm;

pacno3HaBaTh Teda BpamleHus (UMIUHAP, KOHYC, cdepa W 1ap) u
OOBSCHATH CIIOCOOBI TTOJIYUYECHHUSI TEJl BPAIICHUS;

KJIacCU(UIMPOBATH B3aUMHOE PACIIOIOKEHNE C(hephl U TIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJ BpAIICHWS,
O00BEMBI W TUIONIAA TOBEPXHOCTEH MHOTOTPAHHWKOB W TEJI BPAIICHHSI,
Tr€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBS3aHHBIMU C KOMOMHAIUSIMU TEJ
BpaIieHUs ¥ MHOTOTPAaHHWUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OTMKMCAaHHBIM OKOJIO cdepbl, cepa, BIUCAaHHAS B MHOTOTPAHHHUK I TEJIO
BpaICHUS;

BBIYHCIIATh COOTHOIICHMSI MEXTY IJIOMIAIIMHU TTOBEPXHOCTEH U 00bEMaMu
ITOJTOOHBIX TEI;

n3o0paxaTh u3ydaeMble (DUTYpBI, BBIOJHATH (BBIHOCHBIE) IUIIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHS TEJl BPAIICHUS;

U3BJICKaTh, WHTEPIPETUPOBATH U MPeoOpa3oBbIBaTh HHGPOPMAIHMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, TMpEeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

cBOOO/IHO OTIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTEpaIlii HaJl BEKTOPAMH;

3a/1aBaTh MIIOCKOCTh YPABHEHHEM B JICKAPTOBOW CUCTEME KOOPIUHAT;
peraTh reOMETPUICSCKUE 3a/Ia4 Ha BEIYUCIICHUE YTIIOB MEXTY TPSIMBIMHA U
TUTOCKOCTSIMH, BBIYMCIICHUE PACCTOSTHUM OT TOYKH A0 MJIIOCKOCTH, B LIEJIOM,
Ha TPUMEHEHUE BEKTOPHO-KOOPANMHATHOTO METO/Ia TIPU PEIICHHH;
CBOOOJTHO OMEPUPOBATH TIOHITHSIMHU, CBSI3AHHBIMA C JIBIDKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXCHUST MHOTOTPAHHUKOB W TeJ BpaIlCHUS IIPH
MapajuieIbHOM  NEPEHOCE, [EHTPAIbHOM CUMMETPHUM, 3€pPKaIbHOM
CUMMETPHH, IPH TTIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00HS;
CTPOUTH CEUEHWS MHOTOTPAHHUKOB M TEJ BPAIICHHS: CEUCHUS IUIUHIPA
(mapayieTbHO U MEPIEHIUKYISIPHO OCH), CEUCHUsI KOHYca (MapalijiebHbIe
OCHOBAHUIO M MIPOXO/ISIIME Yepe3 BEPINHY ), CEUCHHUS I1apa;
UCTIONIb30BaTh METOJBI TOCTPOCHUS CEUEHUIH: METON CIEl0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IIEPEHOCA CEKYILEH MIIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHATh TeoMeTpuueckre (akTbl ISl PEIICHUs] CTEPEOMETPUUECKUX
3a7a4, MPEANOJIAraloIINX HECKOJIBKO IIaroB PpEIICHUS, €CIH YCJIOBUS
MPUMEHEHUS 3aJIaHbl B IBHOW M HESIBHOU (opMme;

peliarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
Hax0>XJICHUE TEOMETPUUECKUX BEIUYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4;

MIPUMEHSATH MMOJYYEHHBIC 3HAHUS HA IPAKTUKE: CPABHUBATh, aHAJIU3UPOBATH
Y OLICHUBAaTh pPEAbHBIE CUTYallUW, MPUMEHITh H3YYEHHBIC MOHSTHS,
TEOPEMBI, CBOMCTBAa B IIPOLIECCE IIOUCKA PELUICHUsS MaTeMaTUYECKU
chOpMyYIUPOBAHHON MPOOJIEMBI, MOJEIUPOBATh PEANIbHBIE CUTYyallMd Ha
A3bIKE T€OMETPHUH, UCCIEN0BATH MOCTPOCHHBIE MOJIENIA C UCITOJIb30BAHUEM
FEOMETPUYECKUX TIOHSATUA M TEOpeM, ammapara anreOpbl, peniaTh
IPAKTUYECKUE 3aJ1aud, CBS3AHHBIE C HAXO0XICHUEM TE€OMETPUUYECKUX
BEJINYMH;

UMETh MpeJCTaBICHUSI 00 OCHOBHBIX 3Tamax pa3BUTHS TE€OMETPUHU Kak
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Koutpoabupie  IMpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 Bsenenue B ctepeoMeTputo 23 1
) B3aumHoOe pacrosnoxeHue npsMbIx B 6 |
IIPOCTPAHCTBE
3 [TapanmienbHOCTb NPSAMBIX U INIOCKOCTEN B g
IIPOCTPAHCTBE
4 [lepnieHIUKYNSPHOCTD MPSMBIX U )5
IIJIOCKOCTEM B IPOCTPAHCTBE
5 VYTIIBl U pacCcTOSHUS 16 1
6 MHororpanHuku 7 1
BexkTops! B mpocTpaHCcTBE 12
2 HOBTOPGHI/IG, 00o011eHNe U cUcTeMaTH3alus 5 )
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3aesioB U TeM Konrponsmmie  Tpaxriueckie (mudpossbie)
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI pecypenI
1 AHanuTH4eckasi reOMeTpHs 15 1
) [ToBTOpEHME, 06061HCHI:IG u 15 |
CUCTeMaTH3alusl 3HAaHUH
3 O0BEéM MHOTOTPaHHUKA 17 1
Tena BpameHus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JBro>xeHus 5 1
7 [ToBTOpEHuUe, 06o6meHIfe u 17 )
CUCTeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbIE NpaBUiIa U300paKEHUS HA
PUCYHKE IJIOCKOCTH, MapajlIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEMHBI OTPE3Ka

KoaudecTBO 9acoB

Bcero

KonTpoabubie
padoThI

IIpakTuyeckue
padoThI

Jara
U3YYEeHUS

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

[ToHATHS cTepeomMeTpHun: TOUYKA, IIPsAMas,
IJIOCKOCTh, MPOCTpaHCTBO. OCHOBHBIE
IpaBuJia U300paKeHMs Ha PUCYHKE
IJIOCKOCTH, MapaljIeNIbHbIX MPSIMBIX
(OTpe3KOB), CepeIMHbI OTPE3Ka

[MousTHS: IepeceKaroInecs MIOCKOCTH,
HepeceKaroIuecs npsMasi U TIO0CKOCTh;
HOJYTIPOCTPAHCTBO

[TonsiTHs: IepeceKaronIrecs MI0CKOCTH,
NepeCceKaroIInecs MpsiMasi ¥ TUIOCKOCTh;
TIOJTYIIPOCTPAHCTBO

MHororpaHHUKH, H300paKeHNE
MPOCTEHIINUX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIINX 00OHEKTOB
MHororpaHHUKH, H300paKeHNE
MPOCTEHIINUX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIMINX 00BEKTOB




AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIE/ICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cienctBus U3 HUX. CocoObl 3a1anus
MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPSIMbIX U TUIOCKOCTEH

10

N306paxkenue ceuenuit nupamuibl, Kyoa
Y [IPU3MBI, KOTOPBIE IIPOXOIAT YEPE3 UX
p€bpa. M3o0pakeHne nepecedcHus
IIOJIy4EHHBIX IIJIOCKOCTEH.
PackpammBanue MOCTpOCHHBIX CEUCHHUN
Pa3HBIMU IIBETAMH

11

N306paxkenune ceueHuit nupamuibl, kyoa
Y IIPU3MBI, KOTOPEIE IPOXOIAT YEPE3 UX
pé6pa. N3o0paxeHue nepeceueHus
HOJYYEHHBIX TJIOCKOCTEH.
PackpaimBanyie NoCTPOSCHHBIX CEUEHHM
pa3sHBIMU LIBETAMH

12

13

N306paxkenune ceueHuit nupamuibl, kyoa
¥ TIPU3MBI, KOTOPBIE MTPOXOJIAT Yepe3 UX
pEbpa. N3o0pakeHue nepeceueHus
HOJTYYEHHBIX TIOCKOCTEH.
PackpammBanue MOCTPOCHHBIX CEUSHHUI
pa3HBIMU IIBETaMU

N3o0pakenue ceueHuil mupaMuipl, Kyoa
U MPU3MBI, KOTOPBIC TPOXOJIAT Yepe3 UX
pEbpa. N3o0parkeHue nepeceueHus




14

HOJIyYEHHBIX TJIOCKOCTEH.
PackpamBanue nocTpoeHHBIX CEUEHUI
pa3sHBIMU [IBETaMHU

Merton ciaeoB Uil TOCTPOCHUS CEUCHUI

15

Mertopa cieoB Uit HOCTPOCHUS CEUCHHIH.
CBolicTBa nIepece4eHnil PSIMBIX U
IIJIOCKOCTEMN

16

17

18

19

20

Mertopa cienoB Uit HOCTPOCHUS CEUSHHI.
CBolicTBa niepece4eHnii MpsIMbIX U
IUIOCKOCTER

[TocTpoeHue ceueHuii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3alUCh 1IAr0B
MMOCTPOEHUSA

[TocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh LI1aroB
IIOCTPOCHHUS

[TocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alKCh 11aroB
IIOCTPOEHUS

[TocTpoenue ceuenuit B mupamuse, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIKCh LI1aroB
IIOCTPOEHUS




21

22

23

[ToBTOpenue mianumerpun: Teopema o
PONOPIHUOHATBHBIX 0Tpe3Kkax. [Tomodue
TPEYroJIbHUKOB

[ToBTOpenue mianumerpun: Teopema
Menenas. Pacuersl B ceueHUSIX Ha
BBIHOCHBIX YepTexkax. Mcropus pa3Butus
MJIAHUMETPUHU U CTEPEOMETPUU

KoHTponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOE pacniosiokeHue NpsIMbIX B
npoctpancTBe. CKpelBaroIuecs
npsmele. [Ipu3Haky cKkpemuBaronmxcs
npsambix. [TapaniensHble npsmble B
IPOCTPaHCTBE

25

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH IIPSIMO MapajuleIbHON
JTAHHOM IPSIMOM, MMPOXOAIIEH uepes
TOYKY IIPOCTPAHCTBA U HE JIEKAIEH Ha
JlaHHOM mpsiMoii. JIeMMa o nepeceuenun
NapauIeIbHBIX MPAMBIX IIJIOCKOCTBIO

26

[TapannensHoCTh Tpex MpsiMbIX. Teopema
0 TpEX MapaJuleNbHbIX NPAMBIX. Teopema
0 CKpELIMBAOLINXCS MPSIMBIX

27

[TapannenbHOE TPOEKTHPOBAHUE.
OCHOBHBIE CBOMCTBA NapajlIeIbHOTO
npoekTupoBanus. M300pakenne pa3HbIX
¢buryp B napaiienbHON MPOSKIIUU




28

29

30

31

32

[lenTpanbHas MpoeKIus. YToJi ¢
COHAIPABJICHHBIMA CTOPOHAMMU. YTOJI
MEXIY MPSMBIMU

3agauun Ha J0Ka3aTeNnbCTBO U
UCCIIEIOBaHKE, CBSI3aHHbIE C
PAacIoIOKEHUEM IIPSMBIX B
IIPOCTPAHCTBE

[TonsiTHs: MapaaeNnbHOCTh NPSAMON U
IUIOCKOCTH B mpocTpaHcTe. [Ipu3nak
NapajuIeTbHOCTU MPSIMOU U TNIOCKOCTH.
CaoiicTBa napayyIeIbHOCTH NPAMOU U
IJIOCKOCTH

FGOMeTpI/I‘IeCKI/Ie 3aJa4M Ha BBIYHMCIICHUC
1 J0Ka3aTCiIbCTBO, CBA3aHHBIC C
NapajiCJIbHOCTBIO IMIPAMBIX U
IUIOCKOCTEH B MMPOCTPAHCTBE

IToctpoenue cedyenust, MPOXOIAIIETO
yepes JaHHYIO MPSIMYIO Ha 4epTexe U
[apajuIeIbHOTO APYrou npsamMoi. Pacyér
OTHOLLEHUN

33

[TapannenpHast npoeKUHsl, IPUMEHEHHE
JUTSI TIOCTPOCHHUS CEUSHUH KyOa U
napauenenunena. CBoicTea
napajuiejenunea u npu3Msl

34

[TapannensHbie m1ockocT. [Ipu3Haku
NapajuIeIbHOCTU JBYX TIOCKOCTEH

35

TeopeMa o0 mapayenbHOCTH U
CANMHCTBCHHOCTH ITIJIOCKOCTH,
MPOXOJIAIIEH Yepe3 TOUKY, HE




36

37

38

MPUHAJICIKAILYIO TAaHHOM TJIOCKOCTH U
CJIEJCTBUS U3 HEE

CBolicTBa napauiesIbHbIX INTIOCKOCTEH: O
MapauIeIbHOCTH MPSIMBIX TIEPECCUCHUS
P TIEPECEUCHUHN JIBYX MMapalIeIbHBIX
MIJIOCKOCTEH TpeThe

CBolicTBa napasuieabHbIX TNIOCKOCTEN:
00 oTpe3Kax napajelbHbIX MPSMbIX,
3aKJIFOYEHHBIX MEKIY MapajlieIbHbIMU
IUIOCKOCTSIMH; O TIEpECeYeHNUH NPSMOM ¢
JBYMs apaljIelIbHbIMU TIOCKOCTSIMU

[ToBTropenue: Teopema [ugaropa Ha
IJIOCKOCTH

39

40

41

[IoBTOpEHUE: TPUTOHOMETPHSL
IPSIMOYTOJIBHOTO TPEYroJIbHUKA
CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO
napajuiesenumne1a

Brruucnenue aMH OTPE3KOB B Ky0Oe 1
IPSIMOYTOJIBHOM MapajuieenuIe e

42

[IeprieHAUKYIAPHOCTD NPAMOU U
mockocTy. [Ipru3nak
NEePHEHAUKYIISIPHOCTH IPSIMOMN 1
IUIOCKOCTH

43

[lepneHauKyISIpPHOCTD MIPSAMOM U
mockocTH. [Ipru3Hak
NEPNEHAUKYIISIPHOCTH IPSIMOMN 1
IUIOCKOCTH




Teopema o CyllleCTBOBAHUU U
€IMHCTBEHHOCTH NPSIMOM, TPOXOISAILEH

4 Yyepe3 TOUKY IPOCTPAHCTBA U
NEePIEHINKYISPHOM K IMJIOCKOCTH

45 [TnockocTy U nepreHANKYIIpHbIE UM
IpsIMble B MHOIOI'paHHHMKaX

46 [TnockocTH U epHeHANKYISIPHBIC UM
npsiMble B MHOTOI'paHHHMKaxX
[eprienaAuKyIAp U HAKIOHHAS.

47 [TocTpoenue neprneHIuKynsapa U3 TOYKU
Ha MPSMYIO
[TepnieHUKYIIAp U HAKIOHHASL.

48 [TocTpoenue nepneHuKyispa U3 TOUKU
Ha MPSIMYIO

49 Teopema o TpEx nmeprneHAnKyIsIpax
(mpsimast u oOpaTHast)

50 Teopema o Tp€x nmepneHIUKYISIpax
(mpsimast 1 oOpartHas)

51 VYron Mexay CKpelBaroIuMuUcs
PSIMBIMH
[Touck neprneHaAuKyIIpHBIX MPSIMBIX C

52 MOMOUIBIO NEPIIEHANKYIIAPHBIX
IJI0CKOCTER

53 OpToroHanbHOE IPOEKTUPOBAHKE
[Toctpoenue ceuenuii kyba, mpU3Msbl,

54 MPaBWJILHON MUPAMHUJIBI C TOMOIIBIO

OpPTOTOHAJILHON NIPOEKIINU




55

56

57

[TocTpoenue ceuenuii kyoa, MpU3MBI,
IPABWJIBHOM MUPaMU/IbI C IOMOILIBIO
OPTOrOHAJILHON IIPOEKIIUU

CummeTpus B IPOCTPAHCTBE
OTHOCHUTEJIBHO IUI0CKOCTHU. [1mockocT
CUMMETpUI B MHOI'OTpaHHUKAX
[Ipu3Hak nepnesauKyJISpHOCTH IIPAMOM
Y IJIOCKOCTH KakK CIEACTBUE CUMMETPUU

58

59

60

[IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
pacCTOSTHUI OT TOYKHU J0 INIOCKOCTH

[IpaBusibHBIE MHOTOTPpaHHUKHU. Pacuér
PacCTOSIHUM OT TOYKHU JO IJIOCKOCTH
CriocoObI ONyCTUTh MEPIIEHAUKYIISPHI:
CUMMETpHUS1, CABUT TOUYKH I10
napajuieIbHON NpAMOn

61

62

63

64

CnBur no HenapaienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

Konrtponbnas pabdora "B3anmuoe
PacIoI0kKEHHUE NMPSAMBIX U INIOCKOCTEN B
npoctpaHcTae”

[ToBTOpEHME: Yroa MeKay NPSIMBIMU Ha
IUIOCKOCTH, TPUTOHOMETPHSI B
IIPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

[loBTOpEHME: Yroa Mexy
CKPELIMBAIOIMMUCS MPSIMBIMU B
IIPOCTPAHCTBE




65

66

I'eomeTpryeckue METOABI BEIYUCIICHHUS
yrila MeXay HpsSIMBIMU B
MHOT'OI'PAaHHHUKAX

JByrpanubiii yroj. CBONCTBO JTUHEHHBIX
YIJI0B IBYTPAHHOTO yria

67

IlepnienquKyIsIpHBIE IIIIOCKOCTH.
CBoiicTBa B3aMMHO MEPIIEHIUKYISPHBIX
MIJIOCKOCTEH

68

[Ipu3Hak nepnesauKyJIsIpHOCTH
IJIOCKOCTEH; TEOpeMa O MPSMOK
IIEPECEUYEHMS ABYX IIIOCKOCTEN
NEPIEHAUKYIISIPHBIX TPEThEH INIOCKOCTH

69

70

71

[IpsiMoyToNBHBIN Mapauienenumnesn; Kyo;
U3MEpEHMS], CBOMCTBA MPSIMOYTOJIBLHOTO
napasuiesenumnena

Teopema o 1MaroHanu NPSMOYrOJIbLHOTO
napaJuleJIenuIe1a U CIEACTBUE U3 HEE
CrepeomeTpruecKue 1 MPUKIIa HbIC

3aaa4u, CBA3aHHBIC CO B3aMMHbBIM
PacCIoJIOKEHUEM NIPSAMBIX U IINIOCKOCTH

72

[ToBTOpEHME: CKpENUBAIOIMECS
MIpsaMbIC, TapaJJICITIbHBIC IINIOCKOCTHU B
CTaHJAPTHBIX MHOTOI'PaHHHUKAaX

73

[Tapa mapasnienbHbIX IUIOCKOCTEH Ha
CKPEIIMBAIOIINUXCS MPSIMBIX, PACCTOSIHHUE
MEXy CKPELUBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUSIX




74

75

76

PaccTosiHME OT TOUKH JI0 MJIOCKOCTH,
paccTosiHUE OT MPSIMON 710 IIIOCKOCTH

Brrunciienre pacCTosiTHUM MEXIY
CKPEIIUBAIOIIUMHUCS MIPSIMBIMU C
MOMOIUIbIO IEPIIEHANKYISIPHON
IJIOCKOCTH

TpéXrpaHHslid yroi, HEpaBeHCTBA IS
TpEXIpaHHbIX yrioB. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB JJIsl TPEXTPAHHOIO yria

77

DNeMEeHTHI CPEPUIECKON reOMETPUH:
reoJIe3NYEeCKue JIMHUU Ha 3emiie

78

79

KonTpoapHas padota "Yrisl u
paccrosiHus"

CucremaTtu3zanus 3HaHUN
"MHOrOorpaHHuK M €ro 3J1eMeHThI"

80

IInpamuia. Bunel nupamun. I[IpaBuneHas
nupamuia

81

82

IIpusma. IIpsiMast 1 HaKJIOHHAs IPU3MBIL.
[IpaBunbHas npusma

[IpssmMoit napannenenunen,
IpSAMOYTOJIbHBIN Mapasiesnenunes, Kyo

83

Brinmykiieie MHOrorpanHuku. Teopema
Ditnepa

84

85

Beinyknbie MHOrorpanHuku. Teopema
Oiinepa. [IpaBriibHBIE N
MOJIyTIpaBUIbHbIE MHOTOTPAaHHUKHU

KonTtponpHas padora "MHuororpaHHUKT"




26 [TonsiTre BeKTOpa Ha MJIIOCKOCTH U B |
MIPOCTPAHCTBE
87 Cymma BEeKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [IpaBuno napasmienenumnena 1
90 YMHOXEHHE BEKTOpa Ha YHUCIIO 1
Paznoxxenue Bektopa 1o 6azucy Tpéx
91 BEKTOPOB, HE JICKAIUX B OJHOMN 1
TUIOCKOCTH
92 CkansipHO€ MPOU3BEICHNE 1
03 Brruucnenue yria Mexy BEKTOpaMu B |
MIPOCTPAHCTBE
94 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
95 [IpocTeiimme 3aga4u ¢ BEKTOpAMH 1
96 [Tpocreiimune 3agaun ¢ BEKTOpaMu 1
97 [IpocTeiimme 3aga4u ¢ BEKTOpAMH 1
98 O06o01IeHre u crucTeMaTu3alus 3HaHu| 1
99 O00011eHNe U cCUCTEMAaTU3aLNS 3HAHUI 1
100 HToroBas KOHTpOJIbHAsA paboTa 1
101 Hrorosast koHTpOBHAS paboTa 1
102 O06o01IeHre U cucTeMaTu3alus 3HaHU| 1
OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

KosauuyectBo 4yacos DJIEKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
[ToBTOpenue tems! "KoopauHarst
1 BEKTOPA Ha IUIOCKOCTH U B 1
npocTpaHcTBe"
) [ToBTOpenue tems! "CxkanspHoe |
IIPOU3BEIEHUE BEKTOPOB"
3 IToBTOpeHue TeMsbl "Beruncinenue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpenue Temsl "YpaBHEHHE NIPAMOI, |
MPOXO/SIIEH yepe3 ABE TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, |
ypaBHEHHUE IJIOCKOCTH B OTPE3Kax
6 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTPE3Kax
7 BektopHoe npousBeneHne 1
2 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE ]
pOrpaMMHUPOBaHKE
9 JIuneliHbIe HEPABEHCTBA, JIMHEWUHOE ]
IPOrpaMMHUPOBAHUE
10 AHaTMTHYECKHE METO/IBI pacyéTa yria 1
MEX1y IPSMBIMH B MHOTOI'PaHHUKAX
1 AHaIUTHYECKHE METO/BI pacuéTa yria |

MCKAY MIIOCKOCTSAMU B MHOT'OI'PaHHUKAaX




®dopmysa pacCTOSHUS OT TOUKH J10

12 IUIOCKOCTH B KOOpJMHATaX

13 Haxoxnenue paccTosHUN OT TOUKHU J0
IIJIOCKOCTH B KyOe

14 Haxoxnenue paccTosstHUM OT TOYKHU 710
MJIOCKOCTH B IPABUJILHOW MUPAMU/IE

15 KoHTtpoisbHas pabota "AHamuTHyeckas
reoMerpust”

16 CeueHust MHOTOTPAaHHUKOB:
CTaHJapTHbIE MHOTOI'PAHHUKHU

17 CeueHusi MHOTOTPAHHUKOB: METO/T
CJIEJIOB
CeueHust MHOTOTPAaHHUKOB:

18 CTaHJapTHbIE MIJIOCKOCTH, IepeceUeHUs
MPSIMBIX U IIJIOCKOCTEMN

19 [TapannenbHble NpAMbIE U TIIIOCKOCTH:
napajjielbHble CEYEHUs

20 [TapannenbHble NpsMbIE U TUIOCKOCTH:
pacu€T OTHOLIECHMI
[TapannenbHble NpSAMbIE U TIIIOCKOCTH:

21 YIJIBI MEXK1Y CKPEILMBAIOIIUMHUCS
MIPSIMBIMU
[lepnienauKynsipHBIE IPSMBIE U

” MJIOCKOCTH: CTaH/IAPTHBIE Maphl

NEPNCHAUKYIIAPHBIX IJIOCKOCTEH U
MMPAMBIX, CUMMCTPHU MHOT'OT'PAHHHUKOB




23

24

25

[leprienquKyngpHbIEC TIPSIMbIE U
IUIOCKOCTH: TEOpPEMA O TPEX
NepHeHANKYIISIpax
[leprienquKyngpHbIEC TPSIMbIE U
IUIOCKOCTH: BBIYUCIICHUS JUIMH B
MHOTOTpaHHHKaX

[ToBTOpenue: miomanu
MHOTOYTOJIbHUKOB, ()OPMYJIbI JJIs
TJI0IAJIEH, COOOpaKEHUS 1O 100MS

26

[ToBTOpenue: momanu
MHOTOYTOJILHUKOB, (hOPMYJIBI JIJIs
TJI0IAJIeH, COOOpaXKeHUsI 1O 100Ut

27

28

29

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, (hOPMYJIBI JIJIs
TJI0IAJIEH, COOOpaXKeHUsI IO 100U

[Tnomany ceyeHnit MHOTOTPaHHUKOB:
TUIONIA/IM TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs O 100Mst
[Tnomany ceyeHnit MHOTOTPaHHUKOB:
TUIOMIA/IM TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHus Moa00us

30

KonTponbnas padota "IloBTOpenue:
MHOTOTPAaHHHUKH, CEUCHHSI
MHOTOTPaHHHUKOB"

31

32

O6béM Tena. O6beM MPSIMOYTOILHOTO
napajuieyieumne/a

3anmaun 06 yaBOCHUU Kyda, O
KBaJIpatype Ky0a; 0 TPUCEKIINH yTia




33

34

35

CrepeoMeTpUYecKHe 3a/1aull, CBSI3aHHbIC
¢ 00bEMOM IIPSAMOYTOIBHOTO
napajuiesenunesa

HpI/IKJ'IaI[HLIe 3aaa4u, CBA3aHHBIC C
BBIUMCIICHHEM 00BEMA MNpAMOYT'OJIBHOT'O
napauicicnuicaa

O06BEM psAMON TIPU3MBI

36

37

38

CrepeomeTpuyiecKue 3a/1a4uu, CBI3aHHbIC
C BBIYUCIICHUEM 00BEMOB MPSAMOIA
HPU3MBI

[Tpuknagabie 3a1a41, CBSI3aHHBIE C
00BEMOM TIPSAMOI TIPU3MBI

Brrunciaenne 00bEMOB TE ¢ HOMOILBIO

onpeaenéHHoro uurerpaita. Oobpém
HaKJIOHHOMN IIPU3MBI

39

Brrunciaenne 00bEMOB TE ¢ TOMOILBIO
onpenenéHHoro uuaterpaiga. Oobém
HI/IpaMI/I)II)I

40

41

42

dopmyna 00bEMa MUPaMHIBL.
OTtHo1eHne 00bEMOB TUPAMU]] C
00LINM YIJIOM

®opmyna 00bEMa MUPaMHIBL.
OTtHomeHue 06beMOB MUPAMUJL C
0o0LINM YTJIOM

CrepeoMeTrpuueckre 3aJauu, CBSI3aHHbIE
¢ 00bEMaMM HAKJIOHHOW MPU3MBI

43

CrepeomMeTpriecKue 3a/1a4u, CBI3aHHBIC
¢ 00bEMaMH MUPaMUIbI




[Tpuknagueie 3agaun 1mo Teme "O0BbEMBI

44 Ten", CBA3aHHbIE C 00HEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagaeie 3agaun 1o Teme "OO0BbEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMUIBI

46 [Tpumenenne 00bEMOB. Brruncienue
paccTosTHUSA JI0 TIOCKOCTH

47 KonTpomnpHas padora "O0beM
MHOTOTrpaHHHKaA"
[unuHapuyeckass HOBEPXHOCTb,

48 o0pa3yromue HUIHHIPHIECKON
MIOBEPXHOCTHU

49 unmuaap. [psamoi KpyroBon HUIUHAP.
[1nomaas NOBEpXHOCTU HUIUMHAPA

50 Konnueckas moBepXxHOCTh, 00pasyroiire
KOHHYECKOU noBepxHocTh. Konyc

51 CeueHue KOHYca MIOCKOCTBIO,
napajuieIbHOMN MIOCKOCTH OCHOBaHUS

50 VYceuénnslii konyc. M3o00paxkenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH U
ITOJIHOM ITOBEPXHOCTU KOHYyCa

54 [Tnomaar 6OKOBOM MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYyCa
CrepeomMeTprUYECKHE 3314l HA

55 JIOKA3aTeNIbCTBO U BHIYMCIICHHE,

MOCTPOEHUEM CEYEHUN HUINHAPA,
KOHyca




56

57

58

CrepeoMerpuueckue 3ajaun Ha
J0Ka3aT€JIbCTBO U BBIYUCIICHUC,
IIOCTPOEHUEM CEYEHUN LUIUHAPA,
KOHYyCa

HpI/IKJ'IaI[HLIe 3aa4u, CBA3aHHBIC C
MUWJIMHAPOM
HpI/IKJIal[HBIe 3aga4u, CBA3aHHBIC C
MUJIMHAPOM

59

60

61

Cdepa u map

[Tepeceuenue cdepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. Buj 1 M300paskeHue mapa

[lepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. By u n3o0paxenue mapa

62

63

VYpaBuenue chepsl. [Lnomans chepst u
e€ yacrei

Cummerpus chepsl 1 mapa

64

CrepeomeTpruecKue 3aa4u Ha
JI0KA3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO CEPOH U MapoM,
MOCTPOCHUEM UX CEYCHHI MIIOCKOCTHIO

65

CrepeomMeTprUYECKHE 3314l HA
JA0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO CEPOH U MapoM,
MOCTPOEHUEM UX CEUEHHUM MIIOCKOCTHIO

66

[IpuknagHbie 3a1a4u, CBSI3aHHBIE CO
chepoit u mapom




[ToBTOpEHME: OKPYKHOCTH Ha

67 TUIOCKOCTH, BBIYHCIICHUS] B OKPY)KHOCTH,
CTaHJapTHBIC TTOI00US

68 Pa3znuynble KOMOMHALIMY TeJ BpallleHus
Y MHOTOTPaHHHUKOB

69 3anauu o teme "Tena U MOBEPXHOCTH
BpanieHus"

70 3anaun o teme "Tena U MOBEPXHOCTH
BparnieHus"

71 KoHnTtpoinbhas padora "Tena u
MOBEPXHOCTHU BpalieHus"

7 O0béMm mmuHIpa. Teopema 06 00bEMe
MPSIMOTO ITMJTHH]IPA
Boruncnenue 00bEMOB TN ¢ TOMOIIIBIO

73 onpenenéHHoro uuterpaiga. Oobém
KOHycCa

74 [Tnomanu 60KOBOH U MOIHOM
MOBEPXHOCTH KOHYCa
CrepeomeTpuiecKue 3a/1a4uu, CBI3aHHBIC

75 C BBIYUCIICHHEM 00BEMOB LIMIUHAPA,
KOHYcCa

76 [Tpuknagueie 3agaun mo Teme "OO0bEMBI
Y TUTOIIaAN TOBEPXHOCTEN Ten"
OO0BéM 11apa U MapoOBOTO CEKTOPA.

77 Teopema 06 06béMme mrapa. [Lnomans

cheprl. CTepeoMeTpudecKue 3a/1a4u,
CBSI3aHHBIE C BEIYHCIIEHHEM 00BEMOB




78

79

80

rapa, IapoBOro CerMeHTa U MapoBOro
CeKTopa

[Tpuknagueie 3agaun 1mo Teme "OO0BEMBI
Ten", CBSI3aHHBIE C 00BEMOM II1apa u
momaso cepbl. COOTHOLIEHUS
MEXY TIJIOIIAISIMHA TOBEPXHOCTEH 1
00bEMaMH MOTO0HBIX TEI

[ToioOHBIC TeIa B MPOCTPAHCTRE.
N3menenne o0bEéMa rpu mo100uu.
CrepeoMeTprYECKUe 3a/1a4H, CBI3aHHBIC
C BBIYHCIEHHEM 00BEMOB TEN U
IJIOIIAJeH TOBEPXHOCTEN

KoHntponbhas padota "[lnomanu
MOBEPXHOCTU U 00BEMBI KPYTJIBIX Ten"

81

JIBM>KeHUs MPOCTPaHCTBA.
Orobpaxxenus. [IBUKeHUs U PAaBEHCTBO
¢uryp. O6mmue cBoiicTBa IBUKEHUIN

82

Buae! nBukeHnil: napaiebHbIN
MEPEHOC, IEHTPAJIbHAsI CHMMETPHUS,
3epKaJibHasi CHMMETPHS, TOBOPOT
BOKPYT NPSIMOM

83

84

[Ipeo6pazoBanust mogobus. [Ipsmas u
cthepa Diinepa

I'eomeTpuueckue 3a1aun Ha
MPUMEHEHUE JBUKCHUS

85

Kontponbnas padota "BekTops! B
npoctpaHcTae"”
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O6o06matomee moropenue 11 moHsTHI
U METOJ0B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"ITapanienbHOCTb MPSMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"

87

88

89

90

91

92

O6o06matomee moropenue 11 moHsTHI
U METOJ0B Kypca reomerpun 10—-11
KJIACCOB, CHCTEMAaTH3aIlus 3HAHWIA:
"BexTopsl B mpocTpaHcTBe"

O6o6matomee moropenue 11 moHsTHI
1 MeT0J10B Kypca reomerpuun 1011
KJIACCOB, CHCTeMAaTH3aIlus 3HAHWII:
"BexTopsl B mpocTpaHcTBe"

O6o6matomee moropenue 11 moHsTHI
1 METOI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUM:
"O6beM MHOTOrpaHHUKA"

Ob6o6maromiee noropenue 11 nonsTuit
1 METOI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUM:
"O6beM MHOTOrpaHHuKa"

Ob6o6maromiee noropenue 11 nonstuit
¥ METOJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUIL:
"ITnommany MOBEpPXHOCTU U O0BEMBI
KpYIJIbIX T€N"

Ob6o6maromiee noropenue 11 nonstuit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIHsl 3HAHUI:
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"ITnomaay MOBEpXHOCTH U 00BEMBI
KpYIJIbIX Ten"

HtoroBast kKoHTpoJIbHAs paboTa

94

95

Wrorosast KoHTpOJIbHAS paboTa

[ToBTOpEHME, 0000IICHUE U
CHCTEMAaTHU3alMs 3HAHUI

96

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ poilb B pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

97

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ poilb B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pasBUTHS CTEPEOMETPUH KaK
HAyKU U €€ pojlb B pa3BUTUU
COBPEMEHHBIX UHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

100

101

Hcropust pa3BUTHA CTEPEOMETPUH KaK
HAyKU U €€ pOjlb B pa3BUTUU
COBPEMEHHBIX UHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUH KAK
HayKU U €€ poJlb B pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BuTus CTEPEOMETPUH KaK
HaYKU U €€ poJib B pa3BUTUHU




COBPEMEHHBIX HHXKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT Uit

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102

102




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

MaremaTuka: anredpa U Hayajga MaTeMaTHYECKOIO aHAJIN3a, TEOMETPHS.
I'eomeTpus. 10-11 knacc. YueOonuk. bazoBbiii 1 yriyOnEHHBIN YPOBHI/
Artanacsu JI.C., byry3os B.®., KagomiieB C.b. u ap. ;AKiinoHepHOE 00111€CTBO

"UznarensctBO "[IpocBenienne”

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

I'eomerpus. unaktuaeckue matepuainl. 10 kiaacc. ba3oBbiit 1 mpoduIbHbIM
ypoBHu./b.I". 3uB; AkuinonepHoe oomecTBo "M3narensctBo "IIpocBemenne"

['eomerpust. lunaktudeckue matepuaisl. 11 kinacc. ba3oBblil 1 mpoUiIbHBIM

ypoBHu./b.I". 3uB; Axunonepnoe oo6mectBo "M3narensctBo "[IpocBemenue”

A P®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET
bubnuoTteka udposoro odpazoBareapbHOro KoHTeHTa https://lesson.edu.ru/

Poccuiickas snekrponHas mkoiia https://resh.edu.ru/

®I'BHY "®UIN" https:/fipi.ru/
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