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MNOACHUTEJBHASA 3AIINCKA

["'eomeTpus siBisieTCS OJHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEHETO OOIIErO
oOpa3oBaHMs, TaK KakK O0OECIIEYMBAET BO3MOXHOCTb M3YUYEHMsI JUCLUIUINH
€CTECTBEHHO-HAYYHOW HAINpPaBJIEHHOCTH W NPEIMETOB T'YMAHHTAPHOTO IIMKJIA.
[TockonbKy TOTHYECKOE MBILIUICHKE, (POpMHUpyEMOe MPU U3yUYEHUHN 00YUaIOIIUMUCS
NOHATUMHBIX OCHOB TI'€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHUN IIPU PELICHUU T€OMETPUYECKUX 3a/1a4, YMEHHE
BBIJIBUIaTh W OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IIpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTU (PM3MUYECKUX 3a/1a4.

[lenb ocBoeHus mporpaMmbl yueOHOTo Kypca «['eomeTpus» Ha yriryOnéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUarOUXCs IPU U3YUEHUN
reOMETpUU uYepe3 OOecleueHUEe BO3MOXKHOCTU MPUOOPETEHUS M UCIOJIb30BaHUS
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ICUCTBUH, CIEU(PUYHBIX T€OMETPUH,
¥ HEOOXOUMBIX JJIs1 YCHEIIHOTO MPOeCcCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JlaYaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
PaCIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCS:

pacuIMpeHne NpeaCcTaBIeHUss O TEOMETPUU KaK YaCTH MUPOBOW KYJIbTYpPbl U
(bopMHpOBaHKUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIINUM MUPOM;

(GopMUpOBaHUE TMPENCTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MMO3BOJIIOIMIMX ONMCHIBATH M H3y4yaTh
pa3HbIE SABJICHUS OKPY KaOLIEro MUpa, 3HAaHUE MOHATUIHOIO arnmapara 1o pa3ieiy
«CtepeomeTpus» yueOHOro Kypca reOMETpUH;

dbopMHpOBaHHE  yYMEHUS ~ BJIAaJE€Th  OCHOBHBIMH  MOHSATUSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dopMysl U yMEHUE MX NPUMEHATb, YMEHUS JOKa3bIBaTh TEOPEMBbl M HAXOJUTh
HECTaHJIapPTHBIE CIIOCOOBI pELICHUS 3a/1a4;

(dbopMHpOBaHUE YMEHHS pacliO3HAaBaTh HA YEPTEkKaxX, MOACISIX U B pealbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TI€OMETPUYECKHUE
MOJEIIN;

(¢opMUpOBaHHE MOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHUECKOIO MOCTPOEHUs
MaTE€MaTUYECKUX TEOpHUil, (OpMUpPOBAHME MOHUMAHUS POJIM AKCMOMATHKHU MPHU
IIPOBEJICHUHN PACCYKICHUN;

(dbopMupOBaHHE YMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pEILIeHMs], YMEHHUS UX IPUMEHSTh, IPOBOJNUTH JOKA3aTEIbHbIE PACCYKIECHHUS B XOJ1€
pELICHUs] CTEPEOMETPUUYECKHMX 3aJad W 337a4 C IMPAKTHYECKUM COAEPKAHUEM,
dbopMHpoBaHUE TMPEACTaBICHUS O HEOOXOAMMOCTH  JIOKA3aTeNbCTB  IPH
000CHOBaHUY MAaTEMAaTUYECKUX YTBEPKIECHUN U POJIM AKCHOMATUKHU B MIPOBEACHUU
JNEAYKTUBHBIX PacCyKICHUM;



pa3BUTHE M COBEPLICHCTBOBAHWE WHTEJUIEKTYaJIbHBIX UM  TBOPYECKHX
COCOOHOCTEHM 00yuaroumxcs, Mo3HaBaTeIbHOW aKTUBHOCTH, UCCIIEIOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUIEHUS, UHTEpPECA K U3YUEHUIO TEOMETPHUU;

dbopmupoBaHrue (PYHKIIMOHATBHONH TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHHUSI pPaclo3HaBaTh IMPOSBICHUS T€OMETPUUYECKUX TMOHATUM, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKMU3HEHHBIX CUTYALMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHBIX TPEAMETOB, TMPOSIBICHUA 3aBUCHUMOCTEH U  3aKOHOMEpPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HWCCJIEIOBAaHUS MOCTPOEHHBIX MOJIENEH,
WHTEPHPETALUU [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEpKATEIbHBIMU JIMHUSAMU y4eOHOTO Kypca «l'eoMeTpusi» B
10-11 «xmaccax sBistoTcs:  «lIpsiMble W TUIOCKOCTH B TPOCTPAHCTBE»,
«Mmnororpannukn», «Tema BpameHus», «BekTopsl M  KOOpAMHATHI B
IIPOCTPAHCTBEY, «J|BUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpeboBaHne «yMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPHUH HA YIIIyOJIIEHHOM ypoBHE 00ydyeHus B 10—
11 knaccax, OTHOCUTCS KO BCEM COJEpKAaTEIbHBIM JMHUSAM Y4eOHOro Kypca, a
bopMHpOBaHUE JIOTMYECKUX YMEHUH  pacmpenenserci He TOJBbKO IO
COJIEpKaTENbHBIM JIMHUAM, HO U 10 rojgam obyuenus. Coaepxkanue oOpa3oBaHus,
COOTBETCTBYIOILIEE MPEAMETHBIM pe3yiibTaTaM ocBoeHusi denepanbHoil paboueit
IPOrpamMMbl, pacHpeleaEHHbIM IO TogaM OOyYEHHs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMIHAIBHBIM BOIPOCAaM O0y4YaroIIHecs
oOpamianuch HEOAHOKPAaTHO. TO MO3BOJSET OPraHu30BaTh  OBJIAJCHUE
reOMETPUYECKUMH MOHSATHAMM U HABBIKAMU MTOCJIEIOBATEIBHO U MTOCTYNATENBHO, C
cOOJII0/ICHHEM TIPUHIUIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAaHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKUX MPEJICTABICHUN 00YyYaloIUXCsl, pacliupss U yriayOmsis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon k M3y4EHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISET:

co3gath ycnoBus s guddepeHunanuu  00ydeHHsS, MMOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTEIbHBIX MporpamMM, OO€CNeuuTh YIiyOJIEHHOE
M3Y4YEHUE T€OMETPUH KaK COCTaBIIAIONICH yueOHoro npeamera «MaremMaTukay;

NOATOTOBUTH OOYYaIOIIMXCA K MNPOAOKEHUIO H3YYEHUSI MAaTEMAaTUKH C
yduéTtoMm BbIOOpa Oyaymiel mpodeccuu, obOecreunBas IMPEEMCTBEHHOCTb MEXKTY
oO1uM U ipodeccuoHaIbHBIM 00Pa30BaHUEM.

Ha wu3ydenue ydeObHOro kypca «l'eomerpusi» Ha YriayOJEHHOM YpOBHE
otBoautcs 204 daca: B 10 kimacce — 102 4gaca (3 gaca B Heaeno), B 11 kmacce — 102
yaca (3 Jaca B HEZIeINI0).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
npsMbIX. [lapaninenpsHOCTh IPSAMBIX U IIOCKOCTEN B IIPOCTPAHCTBE: MapaAJLJICIIbHBIC
IIPSIMBIE B IPOCTPAHCTBE, aPaJUIEIbHOCTD TPEX MPSIMBIX, APAJUIEIBHOCTD IPAMOU
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapayyieNbHOW MPOEKUHUH. YTIbl C COHAMPABIECHHBIMU CTOPOHAMH, YIOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOMN U IUIOCKOCTH: NEPIEHAUKYJIIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIC MAPAJIICIAbHBIE W IEPIEHIUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIECHINKYJIAPHON IIJIOCKOCTH. OpTroronansHOE IIPOECKTUPOBAHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema 0 TpéEx
MEPIICHIUKYJISIPAX.

Yriael B NpOCTPAHCTBE: Yroyl MEXAY NMPSAMOW M INIOCKOCTBIO, JBYTPAHHBIN
yIOJI, JMHEWHBIA YTOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa INTOCKUX YIJIOB MHOTOTrpaHHOro yriia. CBOKWCTBA IUNIOCKUX U IBYTPAHHBIX
YIUIOB TPEXTPAHHOTO yIuia. TeopemMbl KOCHHYCOB U CUHYCOB [l TPEXTPAHHOIO yIJa.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHuKOB, pa3BEpTKa MHOrorpaHHuka. Ilpms3ma: Nn-yrosbHas
npu3Ma, TpsiMasi ¥ HaKJIOHHAsI TIPU3MbI, OOKOBAsi M MOJHAS MOBEPXHOCTh MPU3MBI.
[Tapaiutenenume s, TpsAMOYTOJIbHBIN MTapaJIEICUNE U €r0 cBoMicTBa. KpaTuanime
NyTH Ha TOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. [IpocTtpaHcTBeHHas
teopema I[ludaropa. [Tupamuaa: N-yronbHas nupaMuja, NpaBUibHAs U yCeUEHHAs
nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHEd MpaBUIBHON MNUPaMUIbL.
[IpaBunbHBIE MHOTOTPAHHUKM: MPAaBUJIbHAS IIPU3Ma W MpaBWIbHASA NHUPAMUJA,



IpaBUIbHAS TPEYTOJbHAS MUPAMU/JIA U IPaBUIIbHBIN TETpasap, Kyo. Ilpencrasnenue
O NMPAaBUJIBHBIX MHOTOI'PAHHUKAX: OKTA3AP, JOAECKAAP U UKOCABP.

Bbruncnenue 31€MEHTOB MHOTOTPaHHHKOB: pEOpa, AMAaroHaau, YTJIbL
[Tnomanpe OOKOBOM MOBEPXHOCTHM U IOJHOM IOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsiMOU 1pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW NHPAMHUJIBI, TEOPEMA O
IJIOIIAIA YCEUYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
NapaJuIeNeNuIe d, CUMMETPHUsS NPABWIBHBIX IPU3M, CHMMETpHUS IPABUWIBHOU
MIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[eHCTBUS C BEKTOpAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yyrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. [IpU3HAaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapaienenunena. Teopema O pas3lIoKEHUM BEKTOpa II0 TPEM
HEKOMIUIaHApHBIM  BeKTOopaMm. [IpsimoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMH BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI MExXay BeKTopamMu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IMIMHIPUYECKAss TMOBEPXHOCTh, KOHUYECKass TOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnosnioxkenue cepsl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxeHne Ten BpalleHUs Ha
miockoctu. Pa3BépTka nunmuapa u konyca. Cummetpusi chepsl U mapa.

O0béM. OcHOBHbIE CcBOWCTBAa O00BEMOB Tein. Teopema 00 o00bEME
MPSIMOYTOJILHOTO Tapajuienenunena v ciaeactBus u3 He€. OObEM mnpsamoil u
HAKJIOHHOW TPHU3MBI, MWIMHJpA, TUPaMHUIbl 1 KoHyca. OOBEM mapa W mapoBOTrO
CErMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHuKoB. [Ipu3ma, BmmcanHas B
UJIMHAP, OMHCAaHHAs OKojo muiuHapa. Ilepecedenne cdeppl u 1mapa c
mIockocThio. Kacanme mrapa m cdepsl miockocTeio. [loHATHE MHOTOrpaHHHKA,
OMMCAHHOTO OKOJIO cdepbl, chepbl, BNUCAHHOW B MHOTOIPAHHUK WJIH TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAb chepbl U e€ yJacTe.
[Tomobue B mpoctpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAJACH TOBEPXHOCTEH
nonoOubix ¢uryp. IIpeoOpazoBanue momoOus, romorteTs. Permienue 3amad Ha
MJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenue ceyeHuit MHOTOTPAHHUKOB U TEJ BpAllCHUS: CEUEHUS LIUIIUHpa
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOSIIUE Yepe3 BEPIIUHY ), CEUCHUS 11apa, METOAbI TOCTPOCHUS
CEUCHMI: METOJ CJEIOB, METOJI BHYTPEHHEr0 MPOEKTUPOBAHUS, METOJ] IepeHoca
CEKyIIeH MIOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Onepaiinu HaJl BEKTopaMu. BeKTopHOe YMHOKEHHE
BeKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHUA. [IpsMoyroibHas cuctemMa
KoOpAMHAT B mpoctpaHcTBe. KoopauHaTel BekTopa. PasioxeHune BeKTOopa Mo
6azucy. KoopanHaTHO-BEKTOPHBII METOI IPU PEIICHUN T€OMETPUUECKUX 3a1au.

J{BMKEeHUS B IPOCTPAHCTBE

JBrxkenus: mpoctpanctBa. OToOpakeHus. [[BkeHUs U paBEHCTBO (Puryp.
OOmue cBoiicTBa JBWXKEHUN. Buabl JBWXEHUN: MapajulebHBIM MEPEeHOC,
LIEHTpaJbHasl CHUMMETPUS, 3€pKaJbHasi CUMMETpHs, IMOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [psmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBJICHUN, MPOLEIYp
IpaXJIaHCKOTO  oOmiecTBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSMY 1 HA3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOLJIOMY M HAaCTOSAILIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYTHX HAyKax, TEXHOJIOTHAX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapojaa, cOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMWsI, 3TUYECKOIO IMOBEJACHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTHKEHUN HAYKH U AESTEIbHOCTBIO YYEHOTO, OCO3HAHUE JTMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KJI€HU, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM ACTIEKTaM Pa3IMYHbIX BUJOB HCKYCCTBA;

S) pusuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh, yMEHHUS TPUMEHSATh MaTeMaTUYeCKHe 3HAHUSA B
MHTEpecax 3/10pOBOro U 06e30MacHOro oopasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTJIIbIXa, peryisipHas (uU3nvecKass aKTUBHOCTh), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIONIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCUOHAIBHONW  ACSATENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyayuieit mnpodeccuu U peaan30BbIBATH COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHM4eCKOMy  OOpa3oBaHUI0O U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUYECKUX 3a/1a4 MaTeMaTUHYECKOW HAMPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa IKOJOTUUECKUX MPo0OIJieM, OpUeHTAIUs
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PCHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOM MTPAKTUKH, TOHUMAaHUE MaTEeMAaTHIECKOU
HayKH Kak cepbl YeITOBEUSCKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTH
JUUIS. pa3BUTHUSI IMBUJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJIBTYPOU KakK Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MIPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBISITH M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHSATUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTpeieSICHUs TIOHITUH, YCTAaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIacCUPUKaIIy,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMynIupoBaTh U  NPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTECPUU ISt
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W
MHIYKTUBHBIX YMO3AKIIOUEHNI, YMO3aKIIOUCHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUM
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pemieHnus Yy4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee TOAXO AN C YUETOM CaMOCTOSATEIIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBath  BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpEYHEe,  MpolieMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoLlecca, a TaKkKe BBIABUTATD
MPE/INOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISBJIATH Je(UUIUTH HHPOPMALMH, JaHHBIX, HECOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMALIMIO, MPEICTaBIATh €€ B pazIU4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATH CY>KACHUSI B COOTBETCTBUHU C YCIOBUSMU U
LEJISIMA OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHUS IO XOJIy pEUIeHUs 3aJayu,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAEMOU TEMBHI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4YMe€ M CXOACTBO MO3ULMUN, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEpUMEHTA, UCCICI0BAaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aITOPUTM PELICHUS 3a/1ayH, BHIOMPATh CIIOCOO peLIeHHs ¢
y4E€TOM HMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAILHbIN HHTEJJIeKT:

BIAJCTh HABBIKAMHM  IO3HABATENbHON  pedJeKkcud KaKk  OCO3HAHUs
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTUYeCKOM 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, I0rOBapUBATHCS, 00CYKIATh MPOIIECC U PE3YJIbTAT PadOThI, 00001IATH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoOBBIX (opMax palboThl (00CyXKaeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMIOIHATH CBOIO YaCTh PaOOTHI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C IPYTMMH WICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOET0O BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CGHOPMYIUPOBAHHBIM yYaCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K kxonity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TIPU
peLIeHNH 337a4 ¥ IPOBEACHUN MaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX MPU PEIICHUU
T€OMETPUYECKHX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMNEPUPOBATH TOHSATUSMU, CBS3aHHBIMH C yIJlaMHd B
MPOCTPAHCTBE: MEXKIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
NUpaMu/a, MPSIMOYTOJIBHBIN Mapassienenunena, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJIacCU(pUKaLUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSMH, CBS3aHHBIMH C  CEUYECHHEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
IPOEKTUPOBAHUE (PUTYP HA TNIOCKOCTb, BHIITOJIHATH U300pakeHus pUryp Ha
IJIOCKOCTH;

e CTPOWUTH CEUYECHHSI MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAAU  TIOBEPXHOCTEH  MHOIOIPAaHHUKOB  (Ipu3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOopMyT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh 1 IJIIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

e CBOOOJHO ONEPUPOBATH IMOHATHUAMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JACUCTBUSA HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HAXO0XKJEHUE FEOMETPUUYECKUX BEIMUNH, IPUMEHSS U3BECTHBIE METOIbI IIPH
pEUIeHNM MaTEMaTUYECKUX 3a/ad IOBBIIMICHHOIO W BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CPEACTBA M  3BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MNPeOoOpa3OBBIBATH M HMHTEPIPETUPOBATH HHGPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTekax U pUCyHKax;

e TMPUMEHATH TIOJYyYCHHbIE 3HAHUS HAa TNPaKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAbHBIE CUTYAlMH, MPUMEHATh HU3yYECHHbIEC MOHSATHUS B
mpolecce IOMCKAa pelIeHUusT MaTeMaTh4yeckKu  CcPOopMyIHpPOBAHHON
npo0JyieMbl, MOJEINPOBATh pEAJbHbIE CUTyallUd Ha S3bIKE TI'€OMETPHH,
UCCJIEN0BATh MMOCTPOEHHBIE MOJEIN C WCIOJIB30BAHUEM I'€OMETPUUYECKUX
MOHATUH M TEopeM, ammapara ajireOpbl, pelarb NpaKkTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJIEHUEM I€OMETPUUYECKUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTA Pa3BUTHUS TEXHOJIOTUH.

K konmy 11 kiacca oGyyaronuiicss Hay4uTCs:



cBOOOJHO OMNEPUPOBATH MOHATHSAMH, CBA3aHHBIMU C LHUJIMHAPUYECKOH,
KOHHUYECKOW U CepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOy YEHUS;

ONEPHUPOBATH MOHATUSAMHU, CBSI3aHHBIMH C TEJIaMU BPALICHUS: [UIUHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Tena BpamleHUs (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSICHATH CTIOCOOBI MOYYESHUS TEJ BPAICHHUS,

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJl BpalllCHHUS,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOOOIHO OIEPUPOBATh MOHATHUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OINKCAaHHBIM OKOJIO cepbl, cepa, BIUCAHHAS B MHOTOTPAaHHUK WJIN TEJO
BpaIlCHUS;

BBIYHCIIATh COOTHOIIECHHSI MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

u300paxarb H3ydaeMble (QUIYpbl, BBIIOJIHATh (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTyp: BHUI CBEpXy, COOKY,
CHU3Y, CTPOUThH CEUECHHUS TeJl BPALlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B ICKAPTOBOW CUCTEME KOOPJIUHAT;
peniaTb reOMETPUYECKHE 3a/1a4U HA BBIYMCIICHUE YTJIOB MEXIY IPSIMBIMU U
IJIOCKOCTSIMH, BBIUYMCIIEHUE PACCTOSHUNA OT TOYKH JI0 IUIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOA MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TMOHITUSIMHU, CBSI3AHHBIMU C JBH)KEHHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUsI MHOTOTPAHHUKOB W TEN BpalleHUS MpH
[apaJyIeIbHOM  TIEPEHOCE, UEHTPAIBHOM CHUMMETPHUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHST MHOTOTPAHHUKOB M TEJ BpalllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHHUS KOHYyca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YEPE3 BEPILUHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO POEKTUPOBAHHUSI, METO MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPUYECKHE (PAaKThl ISl PELICHHUS CTEPEOMETPUUYECKHUX
3a/1a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHUN H
HAXO0KJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

MIPUMEHSITH ITOJy4YCHHbIEC 3HAHUS HA TPAKTUKE: CPABHUBATh, AaHAJIN3UPOBATH
U OLECHUBATh pEaJbHbIE CUTyallUH, MPUMEHATHh H3YyYECHHBIE MOHSITHSA,
TEOPEMBbI, CBOMCTBA B IMPOLECCE IOUCKA PEHICHUS MaTeMaTH4YEeCKU
c(OopMyIMPOBAHHON MPOOJIEMBI, MOJICIHPOBATh PeabHbIE CUTYyallud Ha
A3BIKE TEOMETPUH, HUCCIIEA0BATh TIOCTPOEHHBIE MOJEIIN C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, ammapara aiaredpbl, pemnarhb
NPaKTUYECKUE 3aJlay, CBS3aHHBIE C HAXO0XJECHHUEM TI'€OMETPUUYECKUX
BEJIUYUH,;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — Ipaxriiecikue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
2 B3anMHOe pacnionoxeHue npsMbIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSIMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
VYTIIBl U paccTOSHUS 16
MHororpanHuKu 7
BexTopsl B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ungppoBbIie
Ne i/mn P Konrpoabnbie IIpakTHueckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 AHaMTHYECKass TEOMETPHS 15 1
) [ToBTOpEeHME, 0600IICHNE 1 15 1
cUucTeMaTu3alus 3HaHUI
3 O6bEéM MHOTOTpaHHHKA 17
Temna BpamieHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBroKeHUs 5 1
7 [ToBTOpEHuUE, 0606HI€HI:I€ u 17 5
CUCTeMAaTH3aIvsl 3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

KoaunuyecTBO 4acos

Tema ypoka
Bcero

KoHnTtpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHus

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

OcHOBHBIE IIpaBUIIa U300PAKEHUS
Ha PUCYHKE IIOCKOCTH,
NapauIeIbHBIX IPSAMBIX (OTPE3KOB),
CEepeIMHbI OTPE3Ka

[ToHsATHS cTepeoMeTpHH: TOUKA,
npsMasi, IJI0CKOCTb, IPOCTPAHCTBO.
OcHoBHbI€ TpaBUiIa U300paKeHUs
Ha PUCYHKE TIOCKOCTH,
napauIeIbHBIX IPSAMBIX (OTPE3KOB),
CEepeIMHBI OTPE3Ka

https://m.edsoo.ru/588c85b2

https://m.edsoo.ru/ddcdafc2

[ToHsATHS: TIepeceKaroIuecs
IUIOCKOCTH, MTEPECEKAIOIIHECs
npsiMasi ¥ MJI0CKOCTb;
HOJTYPOCTPAHCTBO

[TonsTHs: nepecekarommecs
IJIOCKOCTH, NTEPECEKAIOIINECS
npsiMasi ¥ MI0CKOCTb;
MOJTyIPOCTPAHCTBO
MHororpanHuKH, H300pakeHne
IPOCTEHIINX NPOCTPAHCTBEHHBIX

¢buryp, HeCcynecTBYIOINX
00BEKTOB

https://m.edsoo.ru/eba83d84

https://m.edso0.ru/76122161

https://m.edsoo.ru/db7fa53e



https://m.edsoo.ru/588c85b2
https://m.edsoo.ru/ddcdafc2
https://m.edsoo.ru/eba83d84
https://m.edsoo.ru/76122161
https://m.edsoo.ru/db7fa53e

MHororpanHuKH, H300paKeHHe
HPOCTEHIINX MPOCTPAHCTBEHHBIX
¢uryp, HecymIecTBYIOIIHNX
00BEKTOB

https://m.edsoo.ru/4284be8b

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

https://m.edsoo.ru/c2bed9c5

10

11

AKCHOMBEI CTCPCOMCTPHH U IICPBLIC
CIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPHHU U TIEPBBIE
cieacTBus U3 HuX. Crnocoosl
3aJaHMs IPSIMBIX U IJIOCKOCTEHN B
npoctpancTBe. O003HaUCHUS
IPSAMBIX U IIJIOCKOCTEMN

N300pakeHne CeYeHN I MUpPaMHIBL,
Ky0a 1 IPU3MBI, KOTOpPBIE IIPOXOISAT
yepes ux péopa. Mzobpaxenue
nepecevdeHus MoyYeHHBIX
mockocrell. PackpammvBanue
MMOCTPOCHHBIX ceueHnuu Pa3HbBIMU
oBEeTaMun

N3ob6pakenue ceueHuit mupamusl,
Ky0a 1 pU3MBbl, KOTOpPBIE TPOXOIAT
yepe3 ux péopa. M3obpaxenue
NEPECCUCHUS MOJTYUCHHBIX
mockocrell. PackpammvBanue
MMOCTPOCHHBIX CeueHUit Ppa3sHbBIMU
[[BETaMHU

https://m.edsoo.ru/f24c9d86

https://m.edsoo.ru/db11b7fd

https://m.edsoo.ru/b5dd926b

https://m.edsoo.ru/l4ca712c

12

N3o00pakeHne ceueHnid MUPaMuU/IbI,
Ky0a U PU3MBbl, KOTOpPBIE TPOXOIAT

https://m.edsoo.ru/b2618cce



https://m.edsoo.ru/4284be8b
https://m.edsoo.ru/c2bed9c5
https://m.edsoo.ru/f24c9d86
https://m.edsoo.ru/db11b7fd
https://m.edsoo.ru/b5dd926b
https://m.edsoo.ru/14ca712c
https://m.edsoo.ru/b2618cce

13

14

yepes ux péopa. M3obpaxenue
MIePECCUCHUS TTOJTYICHHBIX
IJI0CKOCTeM. PackpammBanue
MOCTPOEHHBIX CEUEHUN Pa3HBIMU
LBETaAMU

N306pakenue ceueHni nupaMuipl,
Ky0a ¥ MPU3MbI, KOTOPbIC TIPOXOJISAT
yepe3 ux péopa. M3obpaxenue
HIepeceUeHHMs IMOJTyYCHHBIX
iockoctei. PackpammBanue
MOCTPOCHHBIX CEUYCHHI Pa3HBIMH
[[BETaMHU

Meton cnenoB sl TOCTPOCHUS
CEUYCHUN

https://m.edsoo.ru/9cf3b9bf

https://m.edsoo.ru/1b2f91f7

15

Merton cnenoB 1Sl TOCTPOEHUS
ceueHuii. CBolCcTBa nepecevyeHnit
MPSIMBIX U MJIOCKOCTEH

https://m.edsoo.ru/1844a2e4

16

17

18

Meton cnenoB 115l TOCTPOEHUS
ceueHuii. CBolCTBa nepecevyeHuit
HPSIMBIX U IIJIOCKOCTEMN

[Toctpoenue cedenuii B mupamue,
KyOe 1o TpéM TouKaM Ha pedpax.
Co3naHne BEIHOCHBIX YEPTEXKEN U
3aIKCh IIaroB MOCTPOEHUS

[Toctpoenue cedenuii B mupamue,
KyOe 1o TpéM ToukaM Ha pEOpax.
Coznianue BBIHOCHBIX UepTexeil u
3aIKCh IIAaroB MOCTPOCHHUS

https://m.edsoo.ru/a9d15d32

https://m.edsoo.ru/4c4216e9

https://m.edsoo.ru/57e2e351



https://m.edsoo.ru/9cf3b9bf
https://m.edsoo.ru/1b2f91f7
https://m.edsoo.ru/1844a2e4
https://m.edsoo.ru/a9d15d32
https://m.edsoo.ru/4c4216e9
https://m.edsoo.ru/57e2e351

19

[TocTpoeHue ceuenunii B nupaMu/e,
KyOe 1o TpéM Toukam Ha pEéOpax.
Co3aH1€e BEIHOCHBIX YepTEkKEN U
3aIKCh IIaroB MOCTPOSHUS

https://m.edsoo.ru/4fcbfc2f

20

[TocTpoeHue ceuenunii B nupaMu/e,
KyOe 1o TpéM ToukaM Ha pEOpax.
Co3aH1e BEIHOCHBIX YepTEkKeN U
3aIUCh I1aroB MMOCTPOCHUS

https://m.edsoo.ru/c5abbc54

21

[IoBTOpEHME TUIAHUMETPUN:
Teopema 0 mpONOPLHOHAIBHBIX
otpeskax. [lonoOue TpeyronbHUKOB

https://m.edsoo.ru/7d1fb4c8

22

[ToBTOpEHME MIAHUMETPUU:
Teopema Menenas. Pacuersl B
CCUCHUAX HAa BBIHOCHBIX YEPTCIKAX.
Hcropus pasBuTHs INIAHUMETPUN U
CTEepEeOMETpUN

https://m.edsoo.ru/c5a497c4

23

24

25

KontponsHas padora "AKCHOMBI
p
crepeomerpuun. Ceuenus"

B3aumHOe pacnonoxeHue NpsmeIx
B IIpocTpaHcTBe. CKpemuBarommecs
npsmsle. [Ipusnaku
CKPCIIUBAIOINUXCA IPAMBIX.
[TapannenbHble psMbIE B
IIPOCTPAHCTBE

TeopemMa o Cyl1eCTBOBaHUU U
€MHCTBEHHOCTH IPSIMOM
napasuleIbHON JaHHOW MPSMOM,
MPOXOJIAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKaIlel Ha

https://m.edsoo.ru/a6ae516e

https://m.edsoo.ru/cbfb4984

https://m.edsoo.ru/ac45fd6f



https://m.edsoo.ru/4fcbfc2f
https://m.edsoo.ru/c5abbc54
https://m.edsoo.ru/7d1fb4c8
https://m.edsoo.ru/c5a497c4
https://m.edsoo.ru/a6ae516e
https://m.edsoo.ru/cbfb4984
https://m.edsoo.ru/ac45fd6f

JlaHHOM npsimoit. Jlemma o
MePECCUCHHUH MapalIeIbHBIX
MPSIMBIX TJIOCKOCTHIO

26

[TapamienbHOCTB TPEX MPSAMBIX.
Teopema 0 TpEX mapayIeabHbIX
npsMeIx. Teopema o
CKPELMBAIOIUXCS IPAMBIX

https://m.edsoo.ru/5all1ad49

27

[TapaynensHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA

napajiCJIbHOI'O MPOCKTUPOBAHMA.

N3ob6pakenue pa3Hbix Guryp B
napauIeIbHON MPOEKIUH

https://m.edsoo.ru/f275db49

28

29

30

31

LlenTpanbHasa npoekuus. Yrou ¢
COHAIIPaBJIEHHBIMU CTOPOHAMH.
VYros Mexay NpsMbIMU

3anauun Ha J0KA3aTeNbCTBO U
UCCIICIOBAaHKE, CBSI3aHHBIE C
PACIIOJIOKCHUEM ITPAMBIX B
POCTPAHCTBE

IToHATHSA: TApaNIETbHOCTD PAMOMN

U IIJIOCKOCTH B IPOCTPAHCTBC.

[Ipu3Hak napayIenbHOCTH MPSIMON

u ockoctu. CBolicTBa
apaJyIEIbHOCTH NPSAMOU U
IUIOCKOCTH

FCOMCTpI/ILIeCKI/IC 3aga4u Ha
BBIYHMCJICHHUE U 1OKa3aTCJIbCTBO,
CBsA3aHHBIC C ITApalJICIIbHOCTBIO

https://m.edsoo.ru/7cadfa2f

https://m.edsoo.ru/53ab7cfd

https://m.edsoo.ru/1737fd63

https://m.edsoo.ru/e8el1391a



https://m.edsoo.ru/5a11ad49
https://m.edsoo.ru/f275db49
https://m.edsoo.ru/7ca4fa2f
https://m.edsoo.ru/53ab7cfd
https://m.edsoo.ru/1737fd63
https://m.edsoo.ru/e8e1391a

IPSIMBIX U IIJIOCKOCTEHN B
IIPOCTPaHCTBE

32

IToctpoenue ceuenus,
MIPOXO/ISIIETO Yepe3 JaHHYIO
IpsIMYIO Ha YepTexKe U
MapajuIebHOTO IPYTrOW MPSIMO.
Pacuét orHOIICHUI

https://m.edsoo.ru/49ffaffl

33

[TapannensHas npoexkuus,
MMPUMCHCHHUEC IOJI MOCTPOCHUA

ceueHMi Ky0a U nmapauieenumesaa.

CaoiicTBa napayiesienuneaa u
TIPU3MBI

https://m.edsoo.ru/ac13686d

34

35

36

37

[TapannenpHbIE MITOCKOCTH.
[Ipu3Haky nmapanienbHOCTH JBYX
MJIOCKOCTEM

TeopeMa o0 mapayIenbHOCTH U
€IMHCTBEHHOCTH INIOCKOCTH,
MPOXOJIAILIEH Yepe3 TOUKY, HE
MIPUHAVICKALYIO JaHHOU
TUIOCKOCTH U CJIEJACTBUS U3 HEE
CBoiicTBa napayyieabHBIX
IIJIOCKOCTEM: O MapajuIeIbHOCTH
MIPSIMBIX TIEPECEUCHUS TIPU
MEPECEUCHHNH ABYX MapajuieIbHbIX
MJIOCKOCTEN TpeThen

CBoiicTBa napayyieabHBIX
IJIOCKOCTEH: 00 oTpe3Kax
napauieIbHbIX MPSMBIX,
3aKJIIOUYEHHBIX MEXKITY

https://m.edsoo.ru/b936e992

https://m.edsoo.ru/6be9fbea

https://m.edsoo.ru/6c42af37

https://m.edsoo.ru/e157c6f7



https://m.edsoo.ru/49ffaff1
https://m.edsoo.ru/ac13686d
https://m.edsoo.ru/b936e992
https://m.edsoo.ru/6be9fbea
https://m.edsoo.ru/6c42af37
https://m.edsoo.ru/e157c6f7

napajuieJIbHbIMU TUIOCKOCTSMH; O
NepecedeHny MpsIMOi ¢ ABYMs
napauieIbHBIMU MJIOCKOCTSIMU

38

39

40

[ToBTopenue: reopema [Mudaropa
Ha TUIOCKOCTH

[ToBTOpEHHUE: TPUTOHOMETPHUS
PSMOYTOJBHOTO TPEYTOJIbHUKA

CaoiicTBa Ky0a 1 IPSIMOYTOJILHOT'O
napaenenunesa

https://m.edsoo.ru/9ccc55d3

https://m.edsoo.ru/e6¢98c7c

https://m.edsoo.ru/99d56dab

41

Brruncnenue JJiMH OTPE3KOB B KyOe

U IIPSIMOYTOJIBHOM
napajuleIeuIee

https://m.edsoo.ru/5b1bb69d

42

43

44

45

[TepnieHIUKYISIPHOCTD NIPSAMON U
mockocTy. [Ipru3nak
NEPHEHAUKYIISIPHOCTH IPSIMOMN U
IUIOCKOCTH

IlepneHAUKyYISAPHOCTD NMPSAMON U
nockocty. [Ipusnak
NEPHEHAUKYIISIPHOCTH MIPSIMOMN U
IUIOCKOCTH

Teopema 0 CylIeCTBOBAaHUH U
€IMHCTBEHHOCTH MPSIMOiA,
IPOXOJAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U
MEePIEHANKYISIPHON K TIIOCKOCTH

IInockoctu u NEPpNCHAUKYIISIPHBIC
UM IIPSAMBIC B MHOTOTpaHHUKAaX

https://m.edsoo.ru/5682d452

https://m.edsoo.ru/59fccc75

https://m.edsoo.ru/c93542b5

https://m.edsoo.ru/62fc55e3



https://m.edsoo.ru/9ccc55d3
https://m.edsoo.ru/e6c98c7c
https://m.edsoo.ru/99d56dab
https://m.edsoo.ru/5b1bb69d
https://m.edsoo.ru/5682d452
https://m.edsoo.ru/59fccc75
https://m.edsoo.ru/c93542b5
https://m.edsoo.ru/62fc55e3

46

[IimockocTH U NepHeHAUKYIIAPHbIE
UM IPSIMBIE B MHOTOI'PaHHHUKAX

https://m.edsoo.ru/76464a93

47

48

49

[lepnenauKkymsp U HaKJIOHHAS.
[TocTpoenue neprneHuKyIspa u3
TOYKHU Ha MPSAMYIO
[lepnenauKyIsip U HAKJIOHHASA.
[TocTpoeHue nepneHanKyIIspa us3
TOYKHU Ha MPSMYIO

Teopema o0 TpEX NepHeHIUKYJIIApaX
(npsimast 1 oOpaTHas)

https://m.edso0.ru/818779e7

https://m.eds00.ru/b9366929

https://m.edsoo.ru/13ca2779

50

TeopeMa 0 TpEX NEPHEHANKYIISIPAX
(mpsimast 1 oOpartHas)

https://m.edsoo.ru/7e55435¢e

51

52

Yron MCIKAY CKPCIINBAOMIUMUCA
MMPpAMBIMHA

[Touck neprneHIuKyISpHBIX IPSIMBIX
C IOMOILBIO NEPIEHIUKYIISPHBIX
IIJIOCKOCTEN

https://m.edsoo.ru/4d5fb41d

https://m.edsoo.ru/9eceb7da

53

54

55

56

OpToroHanbHOE IPOEKTUPOBAHNE

[TocTpoenue ceuennii kyoa,
MIPU3MBI, TPABUIHLHOMN MAPAMUJIBI C
MTOMOUIBIO OPTOTOHAIBHOMN
TIPOCKITUH

[Toctpoenue ceuenuii kyoa,
IPU3MBI, IPABUIBHON MUPAMUJIBI C
MTOMOUIBIO OPTOTOHAIBHOMN
TIPOCKITUH

CuMmMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.

https://m.edsoo.ru/c82fe87c

https://m.edsoo.ru/fc377c51

https://m.edsoo.ru/56c8faa4

https://m.edsoo.ru/bal7c527



https://m.edsoo.ru/76464a93
https://m.edsoo.ru/818779e7
https://m.edsoo.ru/b9366929
https://m.edsoo.ru/13ca2779
https://m.edsoo.ru/7e55435e
https://m.edsoo.ru/4d5fb41d
https://m.edsoo.ru/9eceb7da
https://m.edsoo.ru/c82fe87c
https://m.edsoo.ru/fc377c51
https://m.edsoo.ru/56c8faa4
https://m.edsoo.ru/ba17c527

[ImockocTu cummerpuil B
MHOI'OI'paHHHKaX

57

58

59

[Ipu3Hak nepnesauKyIsIpHOCTH
IIPSIMOM M INIOCKOCTHU KaK
CJIEICTBUE CUMMETPUH

[IpaBuiibHBIE MHOTOTPAHHUKH.
Pacuét paccTosiHuif OT TOYKH 110
IIIIOCKOCTH

HpaBI/IJ'IBHHe MHOI'OI'PaHHHUKHU.

Pacuét paccTosiHuif OT TOYKH 110
IIIIOCKOCTH

https://m.edsoo.ru/3b72c654

https://m.edsoo.ru/2ae86¢c5b

https://m.edsoo.ru/b33d2119

60

Crioco0bI OIyCTHTD
NEePIECHANKYIISPbI: CHMMETPHS,
C/IBUT TOYKH I10 MapasiebHOM
IpsAMOit

https://m.edsoo.ru/cb1b137c

61

CnBur no HenapaieabHON IPSIMOH,

U3MEHEHUE PACCTOSHUN

https://m.edsoo.ru/2625aldb

62

63

64

Konrponbnas pabdora "B3anmuoe
pacmosoKeHue NpsSIMbIX U
MJIOCKOCTEH B MpocTpaHCcTBe"
[loBTOpEHME: Yyroa MexIy
HOPSMBIMU Ha IJIOCKOCTH,
TPUTOHOMETPHS B IPOU3BOJILHOM

TPEYTOJbHUKE, TCOPEMA KOCHHYCOB

[loBTOpEHME: Yyroa MexIy
CKPELIMBAIOIUMUCS MPSIMBIMU B
IIPOCTPAHCTBE

https://m.edsoo.ru/b5bc8eec

https://m.edsoo.ru/6f93bcdf

https://m.edsoo.ru/15e4fecc



https://m.edsoo.ru/3b72c654
https://m.edsoo.ru/2ae86c5b
https://m.edsoo.ru/b33d2119
https://m.edsoo.ru/cb1b137c
https://m.edsoo.ru/2625a1db
https://m.edsoo.ru/b5bc8eec
https://m.edsoo.ru/6f93bcdf
https://m.edsoo.ru/15e4fecc

65

I'eomerpuueckue MeToabl
BBIUMCJICHHS YTJIa MEX]TY MPSIMBIMU
B MHOTOTPaHHHUKaX

https://m.edsoo.ru/7dec35ee

66

67

68

69

JIByrpansslii yroja. CBOHCTBO
JMHENHBIX YIJIOB IBYIPAaHHOIO yIjla

[TepnenauKyIsIpHBIC TIIIOCKOCTH.
CBoiicTBa B3aUMHO
NEePHEHANKYIISIPHBIX TIOCKOCTEN

[Tpu3Hak neprneHIuKyJISpHOCTH
IJIOCKOCTEH; TeopemMa o0 IpsiMOi
nepecedeHus IByX II0CKOCTeN
NEPICHIUKYISIPHBIX TPETheil
IJIOCKOCTH

[TpssMOyTOBbHBIN Mapasuienenunesn;
KyO; u3MepeHusi, CBoiicTBa
IPSIMOYTOJIBHOTO NapajuiesenuIe1a

https://m.edsoo.ru/3922fc23

https://m.edsoo.ru/6blaa76d

https://m.edsoo.ru/16c95c3a

https://m.edsoo.ru/52c88814

70

Teopema 0 guaroHanu
MPSIMOYTOJIBHOTO MapasuielienuIe1a
U CIICJICTBHE U3 Hee

https://m.edsoo.ru/d47cac87

71

CrepeomeTpruecKue 1 MPUKIIaHbIC
3aJIaud, CBS3aHHBIE CO B3ANMHBIM
PACIIOIOKCHHUEM MIPAMBIX U
TIOCKOCTH

https://m.edso0.ru/6e119e38

72

73

[ToBTOpEHME: CKpEIIMBAIOIINECS
HpsIMBIE, Tapajjle/IbHbIE INIOCKOCTH
B CTaH,I[apTHI)IX MHOFOI”paHHI/IKaX

[Tapa mapayenbHbIX MIJIOCKOCTEN Ha
CKPEILIMBAIOIINXCS IPSAMBIX,

https://m.edsoo0.ru/1144c324

https://m.edsoo.ru/cfca9ebf



https://m.edsoo.ru/7dec35ee
https://m.edsoo.ru/3922fc23
https://m.edsoo.ru/6b1aa76d
https://m.edsoo.ru/16c95c3a
https://m.edsoo.ru/52c88814
https://m.edsoo.ru/d47cac87
https://m.edsoo.ru/6e119e38
https://m.edsoo.ru/1144c324
https://m.edsoo.ru/cfca9ebf

paccTosIHUE MEKITY
CKPEIIHUBAOIIUMUCS IPSIMBIMU B
IIPOCTBIX CUTYAIUAX

74

Paccrostane oT TOUKH 1O
IIJIOCKOCTH, PACCTOSIHUE OT IIPSIMOM
J10 TUIOCKOCTH

https://m.edsoo.ru/b9a387c8

75

76

77

78

Brluncienue paccToIHUN MEXAy
CKPELIUBAIOIIMMHUCS IPSIMBIMHU C
IIOMOILBIO NIEPIEHANKYJIIPHON
IUIOCKOCTH

TpéxrpanHslil yroj, HEpaBeHCTBA
JUISl TPEXTPaHHbIX YIiIoB. Teopema
[Mugaropa, TeopeMbl KOCHHYCOB U
CHUHYCOB JUJIs TPEXTPAHHOTO yIJIa
OneMeHThI cheprudecKoi
TEOMETPUH: T€OAEC3NYECKUE TUHUU
Ha 3emiie

Konrponbnas padora "Y1l 1
paccrosiHus"

https://m.edsoo.ru/fc762dd4

https://m.edsoo.ru/6e34b31e

https://m.edsoo.ru/82ba2777

https://m.edsoo.ru/69a7d942

79

80

81

Cucremaru3anus 3HaHUH
"MHOrorpaHHuK 1 €ro 3J1eMeHTHI"
IIupamua. Buns! nupamun.
[IpaBunbHas nupamuaa

IIpusma. IIpsamas u HakIOHHAS
npusMsl. [IpaBunbHas npusma

https://m.edsoo.ru/dd1173e8

https://m.edsoo.ru/51ff5abc

https://m.edsoo.ru/68bb5bec

82

[IpsiMoit mapannenenunen,
IIPSIMOYTOJIBHBIN MapajuIeIeINIe,
KyO

https://m.edso0.ru/8515ba52



https://m.edsoo.ru/b9a387c8
https://m.edsoo.ru/fc762dd4
https://m.edsoo.ru/6e34b31e
https://m.edsoo.ru/82ba2777
https://m.edsoo.ru/69a7d942
https://m.edsoo.ru/dd1173e8
https://m.edsoo.ru/51ff5abc
https://m.edsoo.ru/68bb5bec
https://m.edsoo.ru/8515ba52

BrinmyKkiible MHOTOIpaHHUKU.

83 . 1 https://m.edso0.ru/86151552
Teopema Ditnepa
BrinmyKkiible MHOTOIpaHHUKU.

84 Teopema Ditnepa. [IpaBunbHBIC U 1 https://m.edsoo.ru/624c65e7
MOJIyIIpaBHUJIbHBIC MHOTOTPaHHUKHU

85 Kourponwias pabora 1 https://m.edsoo.ru/9ac392c8
"MHuororpaHHuku"

86 Honsrie BekTopa fa 10CKOCTH 1 B 1 https://m.edsoo.ru/b744c9ec
NPOCTPAHCTBE

87 CyMMa BEKTOpOB 1 https://m.edsoo.ru/29ad6e37

88 Pa3nocTh BekTOpOB 1 https://m.edsoo.ru/dal62dbc

89 [IpaBwiio mapamenenunena 1 https://m.edsoo.ru/a8b5abla

90 YMHOKEHNE BEKTOpa Ha YNCIIO0 1 https://m.edsoo.ru/2a5d2dcl
Paznosxenue BekTopa o 6azucy

91 TPEX BEKTOPOB, HE JISKAIUX B 1 https://m.eds00.ru/92765464
OJTHOM TUTOCKOCTH

92 CkayisipHOE MTPOU3BEICHUE 1 https://m.edsoo.ru/fd6b44a5

93 Bermcrerne yria mesity 1 https://m.edsoo.ru/e634d38a
BEKTOpPaMH B IIPOCTPAHCTBE

94 [Tpocreiimme 3aaun ¢ BEKTOPaMH 1 https://m.edsoo.ru/3d5b22ec

95 [IpocTeiimue 3agaun ¢ BEKTOpAMHU 1 https://m.edsoo.ru/6b87c2da

96 [Tpocreiimme 3aa4un ¢ BEKTOPAMH 1 https://m.edsoo.ru/b9b6d54f

97 [Ipocreiimue 3a1a4u ¢ BEKTOpamMu 1 https://m.edsoo.ru/24e7b226

98 O6O6HjeHHe 1 CHCTeMATH3AIA 1 https://m.edso0.ru/22247c8c
3HaHUH

99 ObobiierKe H CHOTEMATHIAL 1 https://m.edsoo.ru/eb16c6la

3HaAHUHI



https://m.edsoo.ru/86151552
https://m.edsoo.ru/624c65e7
https://m.edsoo.ru/9ac392c8
https://m.edsoo.ru/b744c9ec
https://m.edsoo.ru/29ad6e37
https://m.edsoo.ru/da162dbc
https://m.edsoo.ru/a8b5ab1a
https://m.edsoo.ru/2a5d2dc1
https://m.edsoo.ru/92765464
https://m.edsoo.ru/fd6b44a5
https://m.edsoo.ru/e634d38a
https://m.edsoo.ru/3d5b22ec
https://m.edsoo.ru/6b87c2da
https://m.edsoo.ru/b9b6d54f
https://m.edsoo.ru/24e7b226
https://m.edsoo.ru/22247c8c
https://m.edsoo.ru/eb16c61a

100

Wrorosas kKoHTpOJIBbHAS paboTa

https://m.edsoo.ru/eca25dd6

101 HroroBast koHTpoIbHAs paboTa https://m.edsoo.ru/13be7183
102 0606]{161{“6 1 eucTeMatisatit 1 https://m.edsoo.ru/c8863892
3HAHWH
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



https://m.edsoo.ru/eca25dd6
https://m.edsoo.ru/13be7183
https://m.edsoo.ru/c8863892

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka KonTpoabubie IlpakTuueckue p
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl

[ToBTOopenue TeMbl "KooparHaTel

1 BEKTOpa Ha IJIOCKOCTH U B 1 https://m.edsoo.ru/c7ce9c2f
npocrpaHcrae”
[ToBTOopenue Tembl "CkanspHoe

2 P " P 1 https://m.eds00.ru/49d29f46
MIPOU3BE/ICHNE BEKTOPOB
[loBTOpeHue Temsl "Borunicienue

3 yIJla MEeXKJy BEKTOPaMH B 1 https://m.edsoo.ru/ech2a824
npocrpaHcree”
[ToBTOpeHue TeMsl "YpaBHeHHE

4 IPSIMOM, IPOXOIAIIEH Yepe3 IBE 1 https://m.edsoo.ru/7a5e9713
TOYKH"
VYpaBHEHHE MIIOCKOCTH, HOPMaJb,

5 P P 1 https://m.edsoo.ru/24171bae
ypaBHEHUE TJIOCKOCTH B OTpe3Kax
VpaBHEHNE IJIOCKOCTH, HOPMAITh,

6 p P 1 https://m.edsoo.ru/dec14c37
ypaBHEHUE TJIOCKOCTH B OTpe3Kax

7 BektopHoe npousBeneHue 1 https://m.edsoo.ru/de683aaa
JIuHeliHbIC HEPABEHCTBA, JTUHEHHOE

8 P 1 https://m.edsoo.ru/f72c7fa9
MporpaMMHUpPOBaHUE
JImHeitHpIe HepaBEHCTBA, THHEHHOE

9 P 1 https://m.edsoo.ru/d21cf6ee

MIPOrpaMMUpPOBaHHE



https://m.edsoo.ru/c7ce9c2f
https://m.edsoo.ru/49d29f46
https://m.edsoo.ru/ecb2a824
https://m.edsoo.ru/7a5e9713
https://m.edsoo.ru/24171bae
https://m.edsoo.ru/dec14c37
https://m.edsoo.ru/de683aaa
https://m.edsoo.ru/f72c7fa9
https://m.edsoo.ru/d21cf6ee

10

AHaJIUTUYECKHE METO/IbI pacuéTa
yriia MeXIy MpsIMbIMU B
MHOTOTpaHHUKAX

https://m.edsoo.ru/d1fa9d71

11

AHaIUTUYECKHE METO/IbI pacuéTa
yriia MEeXIy IIOCKOCTSIMU B
MHOT'OTpaHHUKAX

https://m.edsoo.ru/fe24d456

12

13

(DopMyna pacCTodAHuA OT TOYKHU OO
IINIOCKOCTH B KOOpAHWHATaX

Haxoxnenue paCCTOHHI/Iﬁ OT TOYKH
J0 IINIOCKOCTH B KY66

https://m.edsoo.ru/5b56823d

https://m.edsoo.ru/9ef42fa7

14

Haxoxnenue paccTossHUM OT TOUKH
J10 TUIOCKOCTH B ITPaBUJIbHOMN
nupamue

https://m.edsoo.ru/25bclef2

15

16

KonTponbnas padota
"AHanuThueckas reomeTpus”

Ceuenns MHOT'OI'PpaHHUKOB:
CTaHAAPTHBIC MHOTOTPAHHUKHU

https://m.edsoo.ru/1f7ea33f

https://m.edsoo.ru/416bc79c

17

CeueHus MHOT'OTPpaHHUKOB: MCTOQ
CJI€10B

https://m.edsoo.ru/1273ffb9

18

CeueHust MHOTOIPaHHUKOB:
CTaHJIapTHbIE MIIOCKOCTH,
nepeceyeHus NpsMbIX U
IJIOCKOCTEN

https://m.edsoo.ru/a2cd38a4

19

20

HapaJ'IJ'ICJILHLIC IIpsAMBIC U
IIJIOCKOCTH: ITapaJlJICIbHBIC
CCUCHU

[TapamienpHble IpsIMBIE U
IUIOCKOCTH: PACUYET OTHOLLEHUI

https://m.edsoo.ru/e4b889fd

https://m.edsoo.ru/b12282ed



https://m.edsoo.ru/d1fa9d71
https://m.edsoo.ru/fe24d456
https://m.edsoo.ru/5b56823d
https://m.edsoo.ru/9ef42fa7
https://m.edsoo.ru/25bc1ef2
https://m.edsoo.ru/1f7ea33f
https://m.edsoo.ru/416bc79c
https://m.edsoo.ru/1273ffb9
https://m.edsoo.ru/a2cd38a4
https://m.edsoo.ru/e4b889fd
https://m.edsoo.ru/b12282ed

21

[TapamienpHble IpsIMBIE U
IUIOCKOCTH: YIJIbI MEXY
CKPELIMBAIOIUMHUCS MPSIMBIMU

https://m.edsoo.ru/bd78ac3a

22

[lepnenquKynspHbIC IPSAMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE Maphl
MEePIEHIUKYIISIPHBIX IUIOCKOCTEN U
MPSAMBIX, CHMMETPUH
MHOI'OTPaHHUKOB

https://m.edsoo.ru/f767e671

23

[IepnenquKynspHbIC IPSAMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
NEepIEHIUKYIIIpax

https://m.edsoo.ru/9392d44f

24

25

26

[lepnienuKyIsipHBIE IPSIMBIE U
TIJIOCKOCTH: BEIYMCIICHUS JIJTUH B
MHOTOTPaHHUKAX

[ToBTOpEeHMeE: mIomaaH
MHOTOYTOJILHUKOB, (DOPMYIIBI JIJIsI
ionaaen, cooopaxeHust moaoous
[ToBTOpEeHMeE: MmIoMAIH
MHOTOYTOJILHUKOB, (DOPMYIIBI JIJIst
ionaaen, cooopaxeHust moaoous

https://m.edsoo.ru/6e7bf7cl

https://m.edsoo.ru/9baad726

https://m.edsoo.ru/d633eedb

27

[ToBTOpEHME: TOMIAAN
MHOTOYTOJIEHUKOB, ()OPMYJIBI JIJIS
Ioaaen, cooopaxeHust moao0ous

https://m.edsoo.ru/fc911a8e

28

IImomanmu ceuenunii
MHOTOTPaHHHUKOB: TUTOIIA I
MOBEPXHOCTEW, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOA00US

https://m.edsoo.ru/d81cea87



https://m.edsoo.ru/bd78ac3a
https://m.edsoo.ru/f767e671
https://m.edsoo.ru/9392d44f
https://m.edsoo.ru/6e7bf7c1
https://m.edsoo.ru/9baad726
https://m.edsoo.ru/d633eedb
https://m.edsoo.ru/fc911a8e
https://m.edsoo.ru/d81cea87

29

IImomanm ceueHuit
MHOT'OTPaHHUKOB: TIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHusi Ha
4acTH, COOOpaKEeHUS MOA00US

https://m.edso00.ru/83b98d39

30

KonrponsHas pabora
"[loBTOpEHNE: MHOIOTPAHHUKH,
CEYEHHUSI MHOTOTPAHHUKOB"

https://m.edsoo.ru/d2658ebd

31

32

33

34

35

O05BéM Tena. O0beM
[IPSAMOYT'OJIBHOTO
napasuiesieure/a

3anaun 00 yaABOEHUH Ky0a, o
KBaj[paTtype Ky0a; 0 TPUCEKLIUU
yria

CrepeomeTrpuueckue 3a1auu,
CBsI3aHHBIE C 00BEMOM
IPSIMOYTOJIBHOTO
napaienenumnena

HpI/IKJ'Ia,I[HLIe 3aga4u, CBA3aHHBIC C

BbIUHCIIEHEM 00BbEMa
IIPSIMOYTOJIBHOTO
napaienenunena

OO6BbEM IpsIMON TPU3MBI

https://m.edsoo.ru/826e23fb

https://m.edsoo.ru/522e867¢

https://m.edsoo.ru/2667e6de

https://m.edsoo.ru/41398a71

https://m.edsoo.ru/ala4466b

36

37

CrepeomeTrpuueckue 3a1auu,
CBSI3aHHBIE C BEIYMCIICHUEM
00BEMOB MPSAMOI TPU3MBI

HpI/IKHaI[HLIC 3aga4u, CBA3aHHBIC C

00BEMOM MPSIMOI TPU3MBI

https://m.edsoo.ru/lee258f4

https://m.edsoo.ru/5b64ebdb



https://m.edsoo.ru/83b98d39
https://m.edsoo.ru/d2658ebd
https://m.edsoo.ru/826e23fb
https://m.edsoo.ru/522e867e
https://m.edsoo.ru/2667e6de
https://m.edsoo.ru/41398a71
https://m.edsoo.ru/a1a4466b
https://m.edsoo.ru/1ee258f4
https://m.edsoo.ru/5b64ebdb

38

Brruucnenue o0bEMOB TeI €
MTOMOMUIBIO ONPEeAeNEHHOTO
uHTerpasia. O0bEM HAKJIOHHOM
MIPU3MBI

https://m.edsoo.ru/ca7dbf2d

39

Brruncnenue 00bEMOB Tel C
IMOMOIIBIO ONPEACIEHHOTO
unTerpana. O6bEM MUpaMu/IbI

https://m.edsoo.ru/c4e2e5c6

40

41

42

®opmyia 00bEMa MUpPaMUIbIL.
OTHO1IEHNE 0OHEMOB MTUPAMUJL C
OOIIKM YTIIOM

dopmyna 00bEMa MUPaAMUIBIL.
OTHoIIeHNE 00BEMOB TTUPAMHUT C
O0IINM YTIIOM

CrepeomeTpHuueckue 3a1auu,
CBSI3aHHBIE ¢ 00BEMAMHU HAKJIOHHOM
MIPU3MBI

https://m.edso00.ru/91672d2f

https://m.edsoo.ru/5bcdeb66

https://m.edsoo.ru/cfbc984c

43

CrepeomeTpruecKue 3a1auH,
CBSI3aHHBIE C 00bEMaMU TUPAMU/IBI

https://m.edso0.ru/95db2799

44

45

46

[IpukitagHeie 3aga4u 10 TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM HAKJIOHHON MPU3MBI

[IpuknagHelie 3a1a4u 1Mo TEME
"O0BEMBI TEN", CBSI3aHHBIC C
00BEMOM MTUPAMHU/TBI

[Tpumenenne o0BHEMOB.
Brruncnenue paccTosHuS 10
TUIOCKOCTH

https://m.edsoo.ru/55d4f1b7

https://m.edsoo.ru/9d64515e

https://m.edsoo.ru/4e19ech6



https://m.edsoo.ru/ca7dbf2d
https://m.edsoo.ru/c4e2e5c6
https://m.edsoo.ru/91672d2f
https://m.edsoo.ru/5bcdeb66
https://m.edsoo.ru/cfbc984c
https://m.edsoo.ru/95db2799
https://m.edsoo.ru/55d4f1b7
https://m.edsoo.ru/9d64515e
https://m.edsoo.ru/4e19ecb6

47

KonTponbras padbota "O0béM
MHOTOIpaHHUKa"

https://m.edsoo.ru/db67181c

48

49

50

[unuaapudeckast MOBEPXHOCTb,
00pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTH

Humuaap. [psimoit kpyroBoit
umuaap. [Inomaas noBepxHocTu
IHH]IPA

Konunyeckas moOBepXHOCT,
o0pa3yrone KOHU4eCKOn
noBepxHocTu. Konyc

https://m.edsoo.ru/278d4dfd

https://m.edsoo.ru/f83ee683

https://m.edsoo.ru/bcdfefab

51

CeueHue KOHyca MIOCKOCTHIO,
napajuieNIbHOM TIOCKOCTH
OCHOBaHUs

https://m.edsoo.ru/2e5a1f29

52

53

54

VYceuénnblil konyc. M3o00pakenue
KOHYCOB U YCEUEHHBIX KOHYCOB
[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYCa
[Tnomans 60KOBOIT MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYCa

https://m.edsoo.ru/475fea2c

https://m.edsoo.ru/9ac1444e

https://m.edsoo.ru/1325f3dd

55

CrepeoMmeTprieCcKHe 3a1a4u Ha
JI0KA3aTeJIbCTBO M BEIYMCIICHHUE,
MOCTPOEHUEM CEUCHUH LUIIMHIIPA,
KOHYyca

https://m.edsoo.ru/76844cf2

56

CrepeomeTpryeCcKHe 3a1a4u Ha
JTIOKA3aTeNIbCTBO U BHIYMCIICHHE,
MMOCTPOCHHUEM CEUCHUN UIHHIIPA,
KOHYycCa

https://m.edsoo.ru/c3a8bde9



https://m.edsoo.ru/db67181c
https://m.edsoo.ru/278d4dfd
https://m.edsoo.ru/f83ee683
https://m.edsoo.ru/bcdfefa6
https://m.edsoo.ru/2e5a1f29
https://m.edsoo.ru/475fea2c
https://m.edsoo.ru/9ac1444e
https://m.edsoo.ru/1325f3dd
https://m.edsoo.ru/76844cf2
https://m.edsoo.ru/c3a8bde9

57

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C
OUJINHAPOM

https://m.edsoo.ru/d2del13ca

58

59

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C
MUJIIMHAPOM

Cdepa u map

https://m.edsoo.ru/3897dad5

https://m.edsoo.ru/fb7912b1

60

ITepeceuenue cdepsl u mapa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepsl II0CKOCThI0. Bua u
n300pakeHue napa

https://m.edsoo.ru/c1475e77

61

[epeceuenue cheps! u mapa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepsl TIOCKOCThI0. By n
n300pakeHue napa

https://m.edsoo.ru/af4a7147

62

63

VYpasuenue chepsl. [Lnomanp
cdepsl u e€ yacTeit

Cummerpus cheps! 1 mapa

https://m.edso0.ru/2474b359

https://m.edsoo.ru/c23ec878

64

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHUEM UX CEUCHHIA
IUIOCKOCTBIO

https://m.edsoo.ru/df97bd97

65

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBSI3aHHBIE CO CEPOH U MIapoM,
MMOCTPOCHUEM UX CEUCHHIA
IUIOCKOCTBIO

https://m.edsoo.ru/d324ea75

66

[TpuknagHbIe 3a1a9H, CBSI3aHHBIC
co cepoii u mapom

https://m.edsoo0.ru/95a815fb



https://m.edsoo.ru/d2de13ca
https://m.edsoo.ru/3897dad5
https://m.edsoo.ru/fb7912b1
https://m.edsoo.ru/c1475e77
https://m.edsoo.ru/af4a7147
https://m.edsoo.ru/2474b359
https://m.edsoo.ru/c23ec878
https://m.edsoo.ru/df97bd97
https://m.edsoo.ru/d324ea75
https://m.edsoo.ru/95a815fb

67

[ToBTOpEHME: OKPYKHOCTH Ha
IJIOCKOCTH, BEIYMCIIEHUS B
OKPYKHOCTH, CTaHIapPTHBIC
noxoous

https://m.edsoo.ru/67dda7ee

68

Pazauunsie KOM6I/IHaI_[I/II/I TCII
BpallCHUA U MHOTOT'PaHHUKOB

https://m.edsoo.ru/447414f7

69

70

3agaun o teMe "Tena u
MIOBEPXHOCTHU BpaleHus"

3agaun o teMe "Tena u
MOBEPXHOCTH BpamieHus"

https://m.edsoo.ru/7f99de3a

https://m.edsoo.ru/a97b28ca

71

KonTponbhas padbora "Tena u
MIOBEPXHOCTHU BpaleHus"

https://m.edsoo.ru/e8a547{6

72

73

O6béM muuHapa. Teopema 06
00BEME MIPSMOTO ITUITUHIPA
Brruncienue 00bEMOB TE C
MTOMOIIBIO OTIPEAENIEHHOTO
unTerpana. O6béM KoHyca

https://m.edso0o0.ru/961d78a8

https://m.edsoo.ru/8cf5adc?

74

ITmomany OOKOBOM U ITOJIHOM
MMOBEPXHOCTH KOHYCa

https://m.edsoo.ru/172d4f55

75

76

7

CrepeomeTpruecKue 3a1auw,
CBSI3aHHBIE C BEIYMCIIEHUEM
00BEMOB LIMIIMH Ipa, KOHYCa
[TpuknaaHblie 3aja4u 110 TEMe
"OO0BEMBI U ILIOMIAINA
MTOBEPXHOCTEN Ten"

O0BEM mapa 1 IapOBOTO CEKTOPA.

Teopema 06 06vEMe mapa.
[Tnomane chepsl.

https://m.edsoo.ru/29beaf77

https://m.edso0.ru/88d75145

https://m.edsoo.ru/e5667d27



https://m.edsoo.ru/67dda7ee
https://m.edsoo.ru/447414f7
https://m.edsoo.ru/7f99de3a
https://m.edsoo.ru/a97b28ca
https://m.edsoo.ru/e8a547f6
https://m.edsoo.ru/961d78a8
https://m.edsoo.ru/8cf5adc7
https://m.edsoo.ru/172d4f55
https://m.edsoo.ru/29beaf77
https://m.edsoo.ru/88d75145
https://m.edsoo.ru/e5667d27

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIC C BEIYMCIICHUEM
00BEMOB 11apa, MapoBOTO
CerMEHTa ¥ IapOBOTr0 CEKTOPa

78

79

80

[Ipukiiagueie 3aga4u 10 TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM I11apa U TJIOMIAIBI0
cdepbl. COOTHOILIEHUS MEXKIY
IJIOIIA MU TTOBEPXHOCTEH 1
00bEMaMU ITOTO0HBIX TEJT

[TogoOHEbIe TENa B MPOCTPAHCTBE.
N3menenue o0bEéMa 1pu mo100mm.
CrepeomeTpHUeCKHUE 3a1a9H,
CBSI3aHHBIC C BHIYMCIICHUEM
00BEMOB TeJI U ILIOIIAACH
MOBEPXHOCTEN

KonTponbnas pabota "[Tnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX

TCI

https://m.edsoo.ru/5efcff8e

https://m.edsoo.ru/26cleada

https://m.edsoo.ru/91c864f2

81

JIBM>KeHUS MPOCTPAHCTBA.
Otobpaxenus. JIBuxeHus u
paBeHcTBO uryp. Obuue
CBOKCTBA JBUKECHUI

https://m.edsoo.ru/e8d891e8

82

Buabl nBukeHHil: napaiebHbII
MEPEHOC, IEHTPAJIbHASI CHMMETPUS,
3epKajibHasi CHMMETPHSI, TOBOPOT
BOKPYT IIPIMOU

https://m.edsoo.ru/75255d4b

83

[IpeobpazoBanms moaoowms.
[Ipsimas u chepa Ditnepa

https://m.edsoo.ru/d168c275



https://m.edsoo.ru/5efcff8e
https://m.edsoo.ru/26c1eada
https://m.edsoo.ru/91c864f2
https://m.edsoo.ru/e8d891e8
https://m.edsoo.ru/75255d4b
https://m.edsoo.ru/d168c275

84

I'eomeTpuueckue 3amaun Ha
IIPUMEHEHNE JBUKEHUS

https://m.edsoo.ru/1daa4342

85

86

87

88

89

90

KonTponbHas padota "BekTopsl B

npocrpaHcrae”

O6o6maromee mosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kiaccos,
cUucTeMaTu3alus 3HaHHI:
"[lapanienbHOCTb NPSAMBIX U
IIJIOCKOCTEH B IpocTpaHcTBe"

O6o6maromee mosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuun 10—11 kimaccos,
cucTeMaTu3alus 3HaHuH:
"BexTopsl B ipocTpaHcTae”

O6o06m1aromiee nopropenue 11
MOHSITHI ¥ METOJIOB Kypca
reometrpun 10-11 kmaccos,
CHCTEMaTH3aINsI 3HAHUH:
"BexTopsl B ipocTpaHcTae”
O6o6m1aromee nosropenue 11

MOHSTUH U METOJIOB Kypca
reomerpuun 10-11 kmaccos,

cucreMaru3anusa 3HaHui: "O0beM

MHOT'OrpaHHHUKa"

O6o6m1aromee nosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuu 10-11 kmaccos,

https://m.edsoo.ru/daeb232d

https://m.edsoo.ru/ff53f867

https://m.edsoo.ru/89b29e3d

https://m.edsoo.ru/71e78941

https://m.edsoo.ru/25f8ecf8

https://m.edsoo.ru/68371e98



https://m.edsoo.ru/1daa4342
https://m.edsoo.ru/daeb232d
https://m.edsoo.ru/ff53f867
https://m.edsoo.ru/89b29e3d
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https://m.edsoo.ru/25f8ecf8
https://m.edsoo.ru/68371e98

cucTteMaTtu3anys 3Hanuii: "OobeMm
MHOTOIpaHHUKa"

91

Ob6o6maromee nosropenue 11
MOHATUH U METOJIOB Kypca
reometrpuu 10—11 kimaccos,
cUcTeMaTU3alus 3HaHW:
"ILmomaau MoBEpXHOCTH U 0OBEMBI
KpyrJibix Ten"

https://m.edsoo.ru/81595c6b

92

O6o6miaromee nmosTopenue 11
MOHSTUH U METOJIOB Kypca
reomerpuu 10—11 kmaccos,
CUCTEeMaTH3alusl 3HAaHHU:
"ILmomaau MoBEpXHOCTH U OOBEMBI
KpYyTJbIX TEN"

https://m.edsoo.ru/6d737c4c

93
94

WroroBas koHTpoJsibHas paboTa

Hrorosas KOHTPOJIbHAA pa60Ta

https://m.edsoo.ru/5752266a

https://m.edsoo.ru/52cc9dal

95

[ToBTOpenue, 0600IIEHNE U
CUCTeMaTH3aIus 3HAaHUH

https://m.edsoo.ru/ba2b4522

96

Hcropus pa3sBUTHS CTEPEOMETPUN
KaK HayKH U €€ poJb B Pa3BUTHHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

https://m.edsoo.ru/7fd69e7c

97

98

Hcropus pa3BUTHS CTEPEOMETPUU
KaK HayKH U €€ pOoJIb B Pa3BUTHHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

Hcropus pa3BUTHS CTEPEOMETPUU
KaK HayKH U €€ pojib B Pa3BUTUHU

https://m.edsoo.ru/2867b89c

https://m.edso00.ru/43115873



https://m.edsoo.ru/81595c6b
https://m.edsoo.ru/6d737c4c
https://m.edsoo.ru/5752266a
https://m.edsoo.ru/52cc9da1
https://m.edsoo.ru/ba2b4522
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https://m.edsoo.ru/43115873

COBPCMCHHBIX MHIKCHCPHLIX U
KOMIIBIOTCPHBIX TEXHOJIOTHI

99

Hcropus pasBUTHS CTEPEOMETPUU
KaK HayKH U €€ pojib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUN

https://m.edsoo.ru/4cc117b3

100

101

102

Hcropus pa3BUTHS CTEPEOMETPUM
KaK HayKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

HcTopust pa3BUTHS CTEpEOMETPHH
KaK HayKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUU
KaK HayKH U e€ posib B Pa3BUTUU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102

https://m.edsoo.ru/28dd339e

https://m.edsoo.ru/7df6b243

https://m.edsoo.ru/6ede9762
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3YJIbTATHI 0CBOEHHS 0CHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOI POrpaMMbl CpeHero o001ero oopa3oBaHus
pe3yabTarta
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSMU: TOUYKA, IPAMasi, INIOCKOCTb
79 [TpuMeHATh aKCHOMBI CTEPEOMETPUH M CIEICTBHS M3 HUX MPU PEIICHUU
' reOMETPUYECKHX 337124
73 OnepupoBaTh MNOHATUSAMHU: MAPAJUIENBHOCTh U TMEPHEHAUKYISPHOCTD
' MPSIMBIX U MJIOCKOCTEH
74 KnaccugumupoBars B3anMHOE pacroNOXEHUE MPSIMBIX U IJIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATHAMH: IBYTPAaHHBINA YroJ, TpaHU JBYTPAaHHOTO YIIIa,
7.5 pedpo IBYrpaHHOTO yIila, JMHEHHBIA YyroJl ABYTPaHHOTO yTiia, TpaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATHUSAMU: MHOTOTPAHHUK, BBIMYKJIBIA U HEBBITYKIBIT
' MHOTOTPaHHHK, JIEMEHTbHl MHOTOTPAHHHKA, TPAaBUJIbHBI MHOTOTPAHHUK
77 Pacnio3naBaTh OCHOBHBIE BHIbl MHOTOTPAHHUKOB (IMpamujaa, MpU3Ma,
' MPSIMOYTOJIbHBIN Mapaienenumnes, Kyo)
KnaccupumupoBarh  MHOTOTpaHHHWKH, BbIOMpas  OCHOBAaHHUS IS
78 knaccuukanuy  (BBIMYKJIBIE W HEBBINYKIBIE  MHOTOTPAHHUKH,
' NpaBUIbHBIE MHOTOTPAHHUKH, TIpSMBIE UM  HAKIOHHBIE IPH3MBI,
napaJiesIenure 1)
79 OnepupoBaTh TIOHSATHSIMH: CeKyIas IJIOCKOCTB, ceueHue
' MHOTOTPaHHHKOB
710 OOBACHATH NPUHIMITEI TOCTPOEHUS CEUSHUI MHOTOTPAHHUKOB, UCIIOJIB3YS
' METO/]I CIIE/IOB
CTpouTh CEYEHHsT MHOTOTPAaHHHUKOB METOJIOM CJIEJOB, BBITIOIHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HaXOXJAEHUE T€OMETPUUYECKUX BEJIIMYMH MO o0pas3nam
WIA aJNrOpUTMaM, MPHUMEHSS W3BECTHBIC AaHATUTHYECKHE METONBI TIPH
7.12 pEelICHHH CTaHJApTHBIX MaTeMaTHYeCKUX 3a7ad Ha BBIYHCIICHHE
pacCcTOSHUN MEXIy ABYMS TOUKAaMH, OT TOYKH JO MPSIMOM, OT TOYKHUIO
TUIOCKOCTH, MEX/Ty CKPEIIMBAIOIIMMHUCS TPSIMBIMU
713 Pemarp 3amaun Ha HaXOXJAEHUE T€OMETPUUYECKUX BEJIIMYMH MO o0pas3nam

HIIN aJIropuTMaM, MNPHUMCEHAA H3BECTHBLIC AHAIIMTHYCCKHUEC MCTOABLI IIPU




pEILIeHUU CTAaHJIAPTHBIX MaTeMaTHYECKUX 3aJad Ha BBIYUCIICHHE YTIJIOB
MEXy CKPEIIUBAIOIIUMUCA MPSMBIMH, MEXKIY MPSAMON U IIOCKOCTHIO,
MEXy TNIOCKOCTSMHU, ABYTPAHHBIX YTJIOB

Beruncnsate 00bEMBI W IJIOMAJAM TIOBEPXHOCTEH MHOTOTPAHHHKOB
(mpusma, mupamMuaa) ¢ mpuMeHeHuEM (HOPMYIT, BBIYUCIIATH COOTHOIICHHSI

714 MEXIY IJI0IAIIMU MTOBEPXHOCTEN, 00BéMamMu MOIO0HBIX
MHOI'OI'PaHHUKOB
715 OnepupoBaTh MOHATUSAMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTpP, OCh H
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUU (PUTYPBI
N3Bnekatb, npeoOpa3oBbIBaTh W HMHTEPIPETUPOBATh HH(OPMAIMIO O
7.16 MPOCTPAHCTBEHHBIX T'E€OMETpPUUYECKUX (Urypax, NpeICTaBICHHYIO Ha
yepTekax U pUCyHKax
[TpumensaTh reoMeTpudeckue (akThl Uil PELICHUS CTEPEOMETPUUYECKHX
7.17 3ajjay, IMPEINoJaraloliMX HECKOJIBKO ILAroB peIIeHUs, €CIU YCIOBUS
IPUMEHEHUs 3aJJaHbl B IBHOH (opme
718 IIpuMeHATh mpocCTEWIIE NPOrpaMMHBIE CPEACTBA M DIEKTPOHHO-
' KOMMYHHUKAIIHOHHBIE CHCTEMBI TP PEIICHUH CTEPEOMETPUIECKHX 3a/1a4
719 [TpuBOANTE MpUMEPHl MaTEMaTHYECKHX 3aKOHOMEpPHOCTEH B HpUpOiE U
' JKU3HH, PACIIO3HABATH MPOSIBIIEHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[TpuMeHATH MONy4YeHHbIE 3HAaHUS HA MIPaKTHKe: aHAIU3UPOBaTh peallbHbIe
CUTYyallMM ¥ IPUMEHSTh U3yYCHHbIE IOHATHS B IPOLIECCE IIOUCKA PEILIEHUS
MaTeMaTHYeCKd  CQOPMYJIHUPOBAaHHOW  NpoOIEMbl,  MOJECIUPOBATH
7.20 peasbHble CUTyallMM Ha S3bIKE€ I'€OMETPUH, MCCIEN0BATh IOCTPOCHHBIE
MO/IEININ C NCTIOJIH30BAHNEM T€OMETPHUECKUX IMOHITHI U TEOPEM, armapara
anreOpbl, pemarh MPAaKTUYECKHE 3a/laud, CBS3aHHBIE C HaXOXKICHUEM
TreOMETPUYECKUX BEITHUUH
11 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3YJIbTATHI 0CBOCHHS OCHOBHOI
NpoBepPsIeMoOro .
00pa3oBaTeIbHOI MPOrpPaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yJabTarta
6 I'eomeTpus
OnepupoBaTh MOHATHAMH: IMIMHAPHYECKAs TIOBEPXHOCTh, 00pa3yroIne
6.1 IWIMHAPUYECKOW TIOBEPXHOCTH, IMIIMHIAP, KOHWYECKas IOBEPXHOCTH,
' oOpa3yroniye  KOHUYECKOM  TOBEPXHOCTH, KOHYC, cepuueckas
MIOBEPXHOCTh
6.2 PacrniozHaBath Tena BpaeHus (IHJIMHAP, KOHYC, cepa u map)
6.3 OOBACHATH CITOCOOBI MOTyUEHHSI TEJ BPALLICHHS
6.4 KnaccudunupoBaTs B3auMHO€E pacnojoKeHue chepbl U MI0CKOCTH




6.5

OnepupoBaTb NOHATHUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA,
BBICOTA CErMEHTa, IIAPOBOM CIIOM, OCHOBaHME IIAPOBOTO CJIOS, BHICOTA
[IapOBOTO CJI0S, IIIAPOBOM CEKTOP

6.6

6.7

6.8

Beruncnsate 00BEMBI W IUIOMIAMM TIOBEPXHOCTEH TeNm BpalleHUs,
TEOMETPHUYCCKUX TEJl C MPUMEHEHHEM (popMyIT

OnepupoBaTh IMOHATUSAMH: MHOTOTPAHHHMK, BIMCAHHBIH B cdepy H
OINKMCAHHBIN 0KO0JIO cepsl, cepa, BIMCAHHAS B MHOTOI'PAHHUK WIH TEJIO
BpalleHus

BBIYHCIIATE COOTHOIIEHUS MEX Ty IIOMIAISIMH TIOBEPXHOCTEH U 00bEMaMu
IMOAOOHBIX TEN

6.9

N300pakaTh n3ydaemble (UTYpbl OT PYKH U C IPUMEHEHHEM IMPOCTBIX
YEepTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbInonHATE (BBIHOCHBIE) IJIOCKHE YEPTEXKHU M3 PHUCYHKOB IPOCTBIX
00BEMHBIX (uUryp: BUA CBEpXy, COOKY, CHM3Yy; CTPOUTb CEUEHHUS Tel
BpallleHus

W3BnekaTb, MHTEPHPETHPOBATH M MPeoOpa3oBbIBaTh HMH(OPMAIMIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (Urypax, MpEACTaBICHHYI0 Ha
YyepTekax U pUCyHKax

[TpumensTh reoMeTpudeckne (aKThl Ui PEHICHUS CTEPEOMETPUUYECKHIX

3aja4, MPEeIIoiarafoliuX HECKOJIbKO IIaroB PEHICHUS, €CJIHU YCIOBUS
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOMHATE JEHCTBUS CIIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YHUCIIO, OOBICHITh, KAKUMH CBONCTBAMH OHU
o0razaroT

HpI/IMeHHTL IMMPpaBUJIO MTapaJlICJICITUIICAA TTPH CIIOKECHUNU BEKTOPOB

6.16

OnepupoBaTh MOHATUSIMU: JEKAapTOBbl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA,
Yroja MEXAY BEKTOpAaMM, CKaJsIPHOE IPOU3BEICHHE  BEKTOPOB,
KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE BEKTOPHI

6.17

6.18

Haxoauth cymMMy BEKTOpPOB M INPOU3BEACHHME BEKTOpa HA YUCIO, Yroi
MEXJly BEKTOpaMHU, CKaJIIpHOE MPOU3BEACHUE, PACKJIabIBaTh BEKTOP IO
JIBYyM HEKOJUIMHEAPHBIM BEKTOPAM

38.IlaBaTB IIJIOCKOCTb YPABHCHUECM B HeKapTOBOﬁ CUCTCME KOOPpAHUHAT

6.19

PemraTs HpOCTeﬁMHe TCOMETPHUICCKUEC 3a/]la4 Ha IPUMECHCHNUE BEKTOPHO-
KOOpPJAWHATHOTO METOAa

6.20

Pemarn 3aJadyd Ha A0Ka3aTCJIbCTBO MATCMATHUYCCKUX OTHOIIICEHUN H
HAaXO0XIACHUC T'COMETPHUUYCCKUX BCIUYUH I10 o6pa3uaM HJIN aJIrOpUTMaM,
IMPpUMCEHAA HN3BECTHBIC METObI npu pPEeIICHNN CTaHAAPTHBIX
MaTEMaTHYCCKUX 3a1a4




6.21

IIpuMeHATH mpocTeWIIe IPOrpaMMHBIE CPEACTBA U JJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI ITPH PEILICHUN CTEPEOMETPUUECKUX 3a]a4

6.22

6.23

IIpuBOoAUTE MpUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOJE U
JKU3HH, PACIIO3HABATH IIPOSBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[TpuMeHsTh MOTyYEHHBIC 3HAHUS HA MPAKTUKE: aHATU3UPOBATh peabHbIe
CUTYall{ U TPUMEHATh U3yUYEHHbIC IOHSTHS B IPOIIECCEe MOMCKA PELICHHS
MaTeMaTuuecku  copMyauMpoBaHHOW  MpoOIeMbl,  MOJEIUPOBATH
peaibHbIE CUTYyallud Ha SA3bIKE T€OMETPHUH, UCCIEAOBATH MMOCTPOCHHbBIC
MO/ICJIU C UCII0JIb30BAHUEM I'€OMETPUUECKUX TOHATUHN U TEOPEM, arlrapara
anreOphl, pemaTh MPAKTUYSCKUE 3a/ladd, CBS3aHHBIE C HAXOXKICHUEM
F€OMETPUUYECKUX BEJIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kona

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAHUSA

7

I'eometpus

7.1

OcHoBHbIE TOHATUS cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonaTne 06 aKCHOMaTHYECKOM IIOCTPOCHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHUU
U CJIECTBUS U3 HUX

7.2

B3anmHOe  pacnonoxkeHue OpsAMBIX B IPOCTPAHCTBE:  IEPECEKAOIIHECH,
napajuleJibHble M CKpeluBaromuecss npsimble. llapamienpHocTh NpsMBIX U
IUIOCKOCTEN B IIPOCTPAHCTBE: NapajuleibHblE IMPSAMBIE B  IIPOCTPAHCTBE,
NapajuleIbHOCTh TPEX MPSIMBIX, MAPAJJIEIBHOCTh MPSMON M IJIOCKOCTH. YTJIBIC
COHAIIPaBJICHHbBIMM CTOPOHAMHM, YIrOJd MeEXAy MpsMBIMU B  IPOCTPAHCTBE.
[TapanienbHOCTh MJIOCKOCTEN: MapajlieiabHble TUIOCKOCTH, CBOMCTBA NapalieIbHbIX
wiockocteil. [Ipocreiiiue npocTpancTBEHHBIE PUTYPBI HA TUIOCKOCTH: TETPadIp, KyO,
napajuieJenuIe]], IOCTPOCHUE CEUCHUN

7.3

7.4

7.5

HepHGHZII/IKYJUIpHOCTL HpﬂMOfI U IUIOCKOCTHU: TMCPHCHAUKYJISAPHBIC IIPAMBIC B
IMPOCTPAHCTBEC, MPAMBIC IMAPpAJUICIIBHBIC U IICPIICHANKYJIAPHBIC K IIJIOCKOCTU, ITPU3HAK
MEPIEeHIUKYISIPHOCTH MPSIMOM U TJIIOCKOCTH, TE€OpeMa O MPSMOU MeprneHAUKYIIPHON
IJIOCKOCTH. YTIIbI B IPOCTPAHCTBE: YTOJl MEKIY MPSIMOM U IJIOCKOCTHIO, IBYTPAHHBIM
yTOJI, TUHEHHBIN yToJI IByrpaHHOro yria. [lepneHaukymsap 1 HaKJIOHHBIE: paCCTOSHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT MPSIMOI 10 TIOCKOCTH, MMPOEKIHS (pUrypsl Ha
IJIOCKOCTB. [IepreHINKyYIAPHOCTD INIOCKOCTEN: IPU3HAK IIEPIEHAUKYIIPHOCTH ABYX
mwrockocrteil. Teopema o TpEX nepneHIuKyIsIpax

[ToHATHE MHOTOrpaHHMKA, OCHOBHBIC 3JIEMEHTHl MHOTOTPAHHUKA, BBINYKJIbIE WU
HEBBINTYKJIble MHOTOTPAaHHUKH, pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yrosjbHas
IpuU3Ma, TpaHU U OCHOBAHMs NPHU3MBI, IpsMas U HAKJIOHHAs MPU3MbI, OOKOBas U
0JIHAsl MOBEPXHOCTH Npu3Mbl. [lapannenenumnes, npsiMOYTOJNbHbBIN Mapajuieaenunes
u ero coiictBa. [Iupamuaa: N-yronbHasi TUpaMuia, TpaHUd U OCHOBaHHE MUPAMUJIBL,
OOKOBas M TOJIHAs MOBEPXHOCTh MHUpPAaMUAbI, MPaBUWIbHAS U yCE€UEHHAs NMUPaMUJA.
OneMeHTbl Npu3Mbl W nUpaMuabl. [IpaBuiibHbIE MHOTOIPDAaHHUKH: TOHSTHE
NPAaBUIBHOIO MHOTOTpAaHHMKA, MpPaBUJIbHAs MpHU3Ma U MpaBUIbHAS MUPAMUAA,
NpaBUJIbHAS TPEYToJbHAsA MUpaMHJa U MPaBUIbHBIN TeTpa’ip, KyO. IIpencraBnenue
O MpaBWIBHBIX MHOTOTPaHHMKaX: OKTa’Jp, JOJeKa’Ap M ukocadapyrue CeueHus
MIPU3MBI U TUPAMUJIBI

CummeTpHs B IPOCTPAHCTBE: CHUMMETPHUS OTHOCUTENIBHO TOYKH, MPSAMOM, IIIOCKOCTH.
DOneMeHTbl CHUMMETPUM B  NHpaMuAax, MNapajiesienuIenax, MpaBUIbHBIX
MHOT'OTPaHHUKAX

7.6

Boruncnenue 31€MEHTOB MHOTOTpAaHHUKOB: pEOpa, AuaroHanu, yrisl. [lmomans
OOKOBOI MOBEPXHOCTH U TIOJHOW TOBEPXHOCTH NPSIMOM MPHU3MBI, IUIOIIAIh
OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEpXHOCTU MpsAMOil npu3Msbl. [Tnomane 60koBoit




MOBCPXHOCTU U TMOBCPXHOCTHU HpaBHHBHOﬁ nupaMubl, TCOpEMa O IJIoMaau
yceu€HHou mupamubl. [lonstae 06 00béMe. O0BEM TUPaAMUIBI, TTPU3MbI

1.7

[TomoGHbIe Tena B mpocTpaHcTBe. COOTHOLICHHS MEXTy TUIOMIAIIMU TTOBEPXHOCTEH,
00bEMaMU MTOJI00HBIX TENT

11 KIIACC

Kon

IIpoBepsieMblii 3JIeMEeHT CO/lep:KAHUS

6

6.1

6.2

I'eomerpus

Hunuaapuyeckas MOBEpXHOCTh, 00pa3yrofe HMIHMHIPHUECKON TOBEPXHOCTH, OCh
UWIMHIPUYECKON MOBEepXHOCTH. LlunuHap: ocHOBaHUSA U OOKOBasi MOBEPXHOCTb,
o0pa3yrolas 1 ocb, IIIOMIAlb OOKOBOH U MOJHON MOBEPXHOCTH

Konundeckass mTOBEpXHOCTh, 00Opa3yrole KOHHYECKOH TOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM nmoBepxHOocTH. KoHyc: OcHOBaHMe U BepiInHa, 00pa3yrorias
1 OCB, IUIOIIa/1b OOKOBOM M TIOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yromme
Y BBICOTA, OCHOBAHUS U OOKOBAsi MOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, IMameTp, IIoIaab MOBEPXHOCTH chepsl. B3anmuoe
pacriosio’)keHre cdepsl U INIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, MIonaas

chepsl

6.4

6.5

N300pakeHue Tes BpalleHus Ha IMJI0CKOCTH. Pa3BépTka mumHapa u KOHyca

KOM6I/IH8.I_II/II/I TCJ BpallCHHUA W MHOI'OI'PAHHHUKOB. MHOFOFpaHHI/IK, OITMCAaHHBIN
OKOJIO C(bepbl, C(bepa, BIIMCaAHHAsA B MHOT'OI'PAaHHHK, WK TCJIO BpalllICHUA

6.6

[Tonsitue 06 006bEMe. OcHOBHBIE CBOMCTBa 00bEMOB Ten. Teopema 00 00BEME
NpSIMOYTOJIBHOTO Tapajuiesienunena u ciueAactBus u3 He€. OO0bEM HMIHMHIDA,
KoHyca. O0BEM 1mapa u miouaab chepsl

6.7

6.8

6.9

[TogoOubie Tema B mpoctpaHcTBe. COOTHOIICHHMS MEXIY — IUIOIIAISIMH
MOBEpXHOCTEN, 00bEMaMHU MOAOOHBIX TET

Ceuenns HUJInHApa (r[apannenLHo U NEPHNCHAUKYIISIPHO OCI/I), CCUCHUSA KOHYCa
(napanneanoe OCHOBAHUIO U ITPOXOAAIICC YCPE3 BepH_II/IHy'), CCUCHUA 1Iapa

BGKTOp Ha IJIOCKOCTH U B IPOCTPAHCTBEC. CrnoxkeHHe U BBIYMTAHHE BCKTOPOB.
YMHOXKEHHE BCKTOpA HA YUCIIO. Paznoxxenue BCKTOpa 110 TpeM HCKOMIIJIAaHApHBIM
BCKTOpPAaM. HpaBI/IJ'IO MapajejenuIicaa. Pemienue 3aaad, CBs3aHHBIX C
MMPUMCHCHUCM ITpaBUJI JIENCTBUM C BCKTOpaMu

6.10

[IpsiMmoyronpHasi cucTeMa KOOpPAWMHAT B MpocTpaHcTBe. KoopawHaThl BeKTOpa.
[Ipocreiimme 3amaun B KOOpAMHATaxX. YTOJI MeEkXIy BeKkTopamu. CkaisipHOe
MPOU3BE/ICHUE BEKTOPOB. BhIuMciieHHE YIIoB MEXIy NPSMBIMU U TJIOCKOCTSIMH.
KoopanHaTHO-BEeKTOPHBIN METO/I IIPU PEIICHUH TEOMETPUUECKHX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon
NpoBePsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI CPeIHEro o0IIero
o0pa3oBaHus

BnageHnue MeromaMm JOKa3aTeNIbCTB, AITOPUTMaMHU pELICHHS 3a1ad;
yMeHue (OpMyJIHpOBaTh U ONEPUPOBATH IMOHATHAMHU: ONpEACICHHUE,
aKcuoma, TeopeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0OKA3aTEJIbCTBO,
paBHOCUJIbHBIE (POPMYJIMPOBKH; IPUMEHSATh UX; YMEHHE (DOPMYIHPOBATh
0o0paTHOE W IPOTUBOMNOJIOXKHOE YTBEPXKAEHHUE, MPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATH METOJ MaTEeMaTUYECKOM WHIYKIIHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE PpACCYKACHHWS IIPpU PpEUICHMM 3a1ad,
OLICHUBATh  JIOTUYECKYIO  IPAaBUJIBHOCTb  PACCYKICHHUM; YMEHHE
OIEpUPOBATH MOHATUAMH: MHOKECTBO, IOJMHOXECTBO, OIEpPAllUU Haj
MHOXECTBAMHU; yMEHUE HCIO0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
anmnapar JJis ONMCAHUS PEAJIbHBIX IIPOLIECCOB U SIBJIEHUH U NIPU PELICHUH
3a1a4, B TOM 4YHCIE W3 JPYTUX Y4YeOHBIX TMPEIMETOB; YMEHHE
OINepUPOBATh MOHATHAMMU: Tpad, cBA3HbIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh W OINUCHIBaTh TIpadbl pa3IMuHbIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

VYMeHue onepupoBaTh MOHATUSMHU: HaTypalbHOE YMCIIO, LEI0E YHCIIO,
CTENEHb C LEIbIM MOKa3aTesleM, KOPeHb HaTypaJbHOM CTENEHH, CTENEHb
C palMOHAIbHBIM  IIOKAa3aTeleM, CTENeHb C  JCHCTBUTEIBHBIM
nokasareiaeM, JIorapuM 4mucia, CHHYC, KOCHHYC U  TaHICHC
IPOM3BOJILHOIO 4YHCJA, OCTATOK I10 MOAYJIO, PALUOHAIBHOE YHUCIIO,
UppallMOHAIBHOE  YHUCIO,  MHOXECTBAa  HATypalbHBIX,  IIEJIbIX,
paloHalIbHBIX, JCHCTBUTENBHBIX UYMCEI; YMEHHE MCIIOIb30BaTh
NPU3HAKKU JIEIMMOCTH, HaUMEHbBIIUI OOIIMI JeauTeNnb U HauMEHbIee
oOuiee KpaTHOe, adropuT™ EBKiIMA NP pelieHny 3a/1a4y; 3HAKOMCTBO C
pa3IMYHBIMM  TO3ULMOHHBIMH  CHUCTEMAMM  CUMCIIEHUS; yMEHHE
BBITMIOJHATh BBIUMCIIEHHE 3HAUYE€HUN U MpeoOpa3oBaHUsl BBIPAKEHUH CO
CTENEeHsMU U Jiorapudmamu, npeoOpa3oBaHUs IPOOHO-pAIMOHATBEHBIX

BBIPDAKECHHI; YMEHUE ONEPHUPOBATH IMOHATHUSIMH: IOCIIEIOBATEIbHOCTD,




apudMeTHIecKas mporpeccus, FreoMeTprIecKas mporpeccus, 0eCKOHEUHO
yObIBaroIasi ~ reoMeTpuuYecKass  Iporpeccus; yMEHHE  3a]aBaThb
MOCJIEIOBATEIBHOCTH, B TOM YHUCIIE C TIOMOULIBIO PEKYPPEHTHBIX (POpPMYII;
YMEHHUE ONEepUpPOBaTh HMOHATUAMU: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE
KOMILJICKCHBIE YHCIIa, MOAYJIb M apryMEHT KOMIUIEKCHOTO 4ncia, popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPUrOHOMETpHUecKas 1
anreOpanyeckas); yMeTb NPOU3ZBOAMTH apU(METHUUYECKHE ICUCTBUS C
KOMIUIEKCHBIMU ~ YMCJIAMH; TNPUBOJUTH IPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEPUPOBATH MOHATHAMHU: MaTpuua 2x2 m 3x3,

OonpeaAcCINTECIIb MaTPHUIIbI, FCOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIINTEIIA

YMeHue onepupoBaTh MOHATUSAMU: PALMOHAIBHBIC, WPPALMOHAJIBHBIC,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPUUECKHE
YPaBHEHHsS U HEPABEHCTBA, HUX CHUCTEMBI; YMEHHE OIEpPHUpPOBAThH
HNOHSTUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPE0Opa3oBaHuE, YpaBHEHHE,
HEPABEHCTBO, CUCTEMAa YPAaBHEHHWH M HEPABEHCTB, PaBHOCWJIBHOCTD
YPaBHEHU, HEPAaBEHCTB M CHUCTEM; YyMEHUE peularb YypaBHEHMS,
HEPAaBEHCTBA M CHUCTEMbBI C IOMOILBIO PAa3JIMYHBIX IPUEMOB; peIIATh
YPaBHEHUs, HEPABEHCTBA M CHUCTEMBI C IapaMeTpOM; IPUMEHITh
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI AJI PEIICHUS MaTEMaTHYECKUX

3aj71a4 M 3a/1a4 U3 PA3IMIHbIX 00JIaCTel HAYKH U pealbHOU )KU3HU

YMeHue omnepupoBarth MOHATUSAMHU: (yHKUMSA, YETHOCTh (yHKUUH,
HNEPUOJIMYHOCTh (YHKIIMU, OrPaHMYEHHOCTh (DYHKIIMM, MOHOTOHHOCTb
GyHKIUH, 3KCTpeMyM (PyHKIHMH, HauOOoJblllee ¥ HaUMEHbIIee 3HaYCHUS
(GYHKIMU Ha IPOMEXYTKE, HeIIpepbIBHAS (YHKIIMS, aCUMIITOTHI rpaduka
GyHKIMM, 1epBasi ¥ BTOpasi Mpou3BOAHAs (YyHKIMU, T€OMETPUUECKUH 1
¢u3nyeckuif CMBICI TPOM3BOJHOW, IepBooOpa3Hasi, ONpenenEHHbINR
UHTETpall; yMEHHE HaXOAUTh aCUMITOTHI rpaduka (QyHKIHH;, yMEHHE
BBIUMCIATh INPOU3BOAHBIE CYMMBI, IIPOU3BENEHHUS, YaCTHOIO H
KOMIIO3UIIMN (YHKIMHA, HAXOAUTh YpaBHEHHE KacaTelbHOW K rpaduky
(GYHKIMU; YMEHHE HaXOAWUTh MPOU3BOAHBIE IJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE HCIONb30BaTh MPOU3BOAHYIO Ul HCCeloBaHUS (YyHKUIUH,
HaXOJUTh HaWOOJbIINE W HAMMEHBIINE 3HAUYEHUS (QYHKUUH; CTPOUTH
rpauKu MHOTOYJICHOB C MCIIOJIb30BAaHUEM arrapaTa MaTeMaTH4ecKoro
aHaJINM3a; NPUMEHATh NPOU3BOJHYIO I HAXOXKIEHUS HaWIy4IIero
pelieHusl B MPUKIAJHBIX, B TOM YHUCJIE COLUAIbHO-DKOHOMHYECKUX M

(I)I/I3I/I‘-ICCI(I/IX 3agadax; HaXOOUTh IJIomaanu U 00BEMBI (I)I/Il“yp C IIOMOIIIBIO




HUHTCrpaia, NpUuBOJUTb NPUMCPbI MATCMATHYCCKOI0O MOACIIMPOBAHUSA C

MOMOIIbI0 Au(depeHITnaTbHBIX YpaBHEHUIH

VYMeHue omnepupoBarh NOHATHAMM: rpaduk (yHKIMH, oOpaTHas
byHKIMsA, KOMIO3UIMA (YHKIMN, JTUHEWHas (QYHKUUS, KBaJpaTU4HAs
byHKIMS, parmoHaIbHAs byHKIHS, CTETNeHHas dbyHKIMS,
TPUTOHOMETpUYECKHE (YHKLIHUH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
GyHKUMH, TOKa3arenbHas M Jorapupmuueckas (QyHKIUM; YyMEHHE
CTPOUTH TpapUKH W3yYEHHBIX (YHKIMH, BBHIIOIHATH MPEoOpa3OBaHUS
rpaguKoB (PyHKIUH, HCIOIB30BATh TPAPUKH JUIsl U3YUEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PELICHUHU 3a]a4 U3 APYTUX Y4EOHBIX MPEIMETOB H
3aJjay U3 peaslbHOM >KMU3HU; BbIpaXaTh (OpPMyJIaMU 3aBUCUMOCTH MEXY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA U IpaduKu (DyHKIUHA AJIs peTeHHs
YpaBHEHM, HEpaBEHCTB M 3ajJady C IapaMeTpaMu; H300paxaTb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPABEHCTB

Hn UX CUCTEM

VYMeHue peliaTh TEKCTOBBIE 3aJjauyd pa3HbIX THUIOB (B TOM YHUCIIE Ha
IPOIICHTHI, JI0JIA ¥ YacTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTh TOBAapOB U
yCIIyT, HAJIOTH, 3aJ1a4X U3 00JaCTH yNpaBJIEeHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAKEHUS, YpaBHEHMs, HEPABEHCTBA U HX
CUCTEMBI 0 YCIIOBHIO 3aJayH, MCCIENOBATh IIOJyYEHHOE DPEILICHUE U
OLICHMBATh IPaBJONOJOOHOCTh PE3YJIbTaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CHUTyallMd Ha A3BIKE MATEMAaTUKH; COCTAaBIATH BBIPAXKCHMUS,
YPaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbI II0 YCJIOBHUIO 3a]1a4H,
UCCJIEN0BATh IOCTPOCHHBIE MOJENM C MCIOJIb30BAHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINH PE3yIbTaT

YMeHue onepupoBath MOHATUSMU: cpeiHee apudMeTHIecKoe, Merana,
HauOoJIbIlIee M HANMEHbBIIIEE 3HAUCHUS, pa3Max, IUCIIEPCHUs, CTAaHIaPTHOE
OTKJIOHEHHE YUCIOBOTO HaOOpa; yMEHHE W3BIIEKaTh, HHTEPIIPETUPOBATD
nH(opMaIrIo, IPEACTABICHHYIO B TA0IHIIaX, HA TUarpaMmax, rpadukax,
OTPaXKaIOIIYIO0 CBOKWCTBA peajbHbIX MPOLIECCOB U SIBICHUI; IPEICTABIATD
uHpOpMaIMI0O ¢ TIOMOIIBI0 TaONWII W JAWarpaMM; HCCJIEI0BaTh
CTAaTHCTUYECKUE JTaHHBIC, B TOM YHCIIe C MPUMEHEHHEM TpadudecKux
METOJIOB M DJIEKTPOHHBIX CPEJICTB; Tpa(MueCKH NCCIIeI0BATh COBMECTHBIC
HAOMIO/IEHUsI C TOMOINBIO JWarpaMM pPacCeMBaHUsS W JIMHEHHOM

perpeccuu




YMeHue onepupoBarh IOHATUAMM: CIIy4aiHbIM ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITUS; YMEHHE BBIYMCIATH
BEPOSITHOCTh C HCIIOJIIb30BAaHHEM TIpapUuecKuX MeETOJO0B; MPUMEHSThH
(bopMysbl CIOXKEHUS U YMHOXEHHUs BEpOSITHOCTEH, (popMyily MOJIHOH
BEPOSATHOCTH, (hopmyiy bepHymnnu, komOuHaTopHble (hakThl 1 HOPMYIIBI;
OLIEHUBATb BEPOSITHOCTH PEAIbHBIX COOBITUH; yMEHHE OIEepUpPOBaTh
NOHATUSIMM: CllydailHas BEJIMYMHA, pACHpPEEIICHUE BEPOSITHOCTEM,
MaTEMaTUYECKOE OXXHUAAHHUE, NHUCIEPCHs M CTAaHAAPTHOE OTKIIOHEHHE
CIly4aliHOW BEJNWYMHBI, (YHKIMHM pACIpelesieHuss H  IUIOTHOCTH
PaBHOMEPHOI0, IIOKA3aTeJIbHOIO W HOPMAJIBHOIO PACHPENECICHMUI;
YMEHHE HCIIOJIb30BATh CBOMCTBA M3YUEHHBIX pacHpeleleHui i
peleHus 3a7ay; 3HAKOMCTBO C TIOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METO/Ibl BBIOOPOUYHBIX MCCIEAOBAHUN; YMEHUE HPHUBOJIUTH HPUMEPHI
HPOSIBJICHUS] 3aKOHA OOJBLIMX YHUCET B MPHUPOJIHBIX M OOIIECTBEHHBIX
ABJICHUSIX; YMEHHUE ONIEPUPOBATh MOHATUSAMU: COUETAHUE, IEPECTAHOBKA,
YHUCIO COYETAHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
NPUMEHATh KOMOWHATOPHBIE (DaKThI M PACCYKICHUS JJIsl pEIICHUS 3a/1a4;
OLICHMBATh BEPOATHOCTH  PEalbHBIX COOBITHUH; COCTaBJIAThH

BEPOSITHOCTHYIO MOJIEIb U MHTEPIIPETUPOBATH IIOJyYECHHBIN PE3YNIbTAT

YMeHue onepupoBaTh IOHATHUAMM: TOYKa, NpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4Y, BEIMYMHA YIVIA, IUIOCKHM YIoOI,
JBYI'PAaHHBIA yTOJ, TPEXTPAHHBIM YIroJ, CKPELIMBAIOIIHAECS MNpPsSMbIE,
MapaJuIeJIbHOCTh U MEPINEHIUKYIAPHOCTD MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIY IPSAMBIMH, YIoJl MEXAY IPSIMOM M IJIOCKOCTBIO, YTOJI MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTHU, PACCTOSHUE MEKIY
IIPSIMBIMH, PACCTOSIHUE MEKy TUIOCKOCTSMM; YMEHHUE UCII0JIb30BaTh IIPU
peLIeHUH 33734 U3y4YeHHbIe (aKThl U TEOPEMBl IUNIAHUMETPHUU; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpPA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJCIHA C IIOMOIIBI0 T€OMETPUYECKUX IOHATUU H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHUYCCKUC 3aa4YNn
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YMeHue onepupoBaTh MOHATUSAMU: IUIOIIAAL QUTYpPbI, 00bEM GUTYDHI,
MHOTOTPaHHMK, [TPaBWJIbHBIII MHOTOTPaHHHK, CEYEHHE MHOIOTPAHHHUKA,
Ky0, mapajienenunen, Mpu3Ma, Nupamuia, (urypa M IMOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, IIOmaab
MOBEPXHOCTU MHPaMUbl, MPU3MBI, KOHycCa, IMIMHApA, 00BEM KyoOa,

NpsAMOYT'OJIBHOTO IapaUICIICTIMIICAa, THPaMHUAbI, MPU3MbI, HOUJIMHIApPA,




KOHYycCa, Il1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHYyCa U LWJIMHJIPA,
napajuleJibHble OCH WJIM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicsi cepbl, IIIUHAPA, KOHYCa; YMEHHE CTPOUTh CEueHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHUKH, (PUTYpPbI U MOBEPXHOCTH
BpalllEHUs1, UX CEYEHHUs, B TOM YHCJIE C IOMOILIBIO AIEKTPOHHBIX CPE/ICTB;
yMEHHE MPUMEHSTh CBONCTBA Fr€OMETPUUECKUX (UTYDP, CAMOCTOSITENHEHO
(bopMyIHpOBaTh ONpEACIeHHS N3ydyaeMbIX (UTyp, BBIIBUTATh TUIIOTE3bI
O CBOMCTBax U MpHU3HAKaX reOMETpUYEcKuX (puryp, o00CHOBHIBATH WM
ONpoBepraTh MX; yMEHHE TPOBOANTH Kiaccuukanuioo ¢Guryp 1o
pa3IMYHBIM TMPU3HAKAM, BBIMOJIHATH HEOOXOAMMBIE JIOMOJHUTENbHBIC

MIOCTPOCHUS
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YMeHue OomnepupoBaTh IOHSATHUSMHU: JIBIDKCGHHE B TIPOCTPAHCTBE,
napajuieNIbHbIA MEPEHOC, CHMMETPHSI Ha TUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHue MOA00MS, MOM00HBIE (UTYpBI; YMEHHE
pacrio3HaBaTh pPaBHbIC U MOJOOHBIC (UTYpBI, B TOM YHCJIE B MPHUPOJIE,
UCKYCCTBE, apXUTCKType; HCIIOJIb30BATh T'€OMETPUUYCCKUE OTHOIICHHS
NIPU PEIICHHUH 32149, HAXOUTh FT€OMETPUICCKUE BETMYMHBI (JUTHHA, YTOJ,
I0MIa/1b, 00BEM) MPU PEIICHUH 3a/1a4 U3 APYTUX YICOHBIX IPEIMETOB H
U3 PEATbHOW KM3HHM, YMEHHE BBIUUCIISATH FCOMETPUYCCKHUE BEIUYHUHBI
(mMHa, yroi, IUIomanb, 0O0BEM, IMJIOMIAAh MOBEPXHOCTH), WCIOIB3YS
U3y4YEeHHbIE (OPMYIBI U METOJbI, B TOM YHCIE: IJIOUIab MOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYCa, IIWIMH]IPA, TUIOMAas cepbl; 00hEM KyOa,
MOPSIMOYTOJIBHOTO TMapaljieNienunena, MUPaMUIbl, MPU3MBI, LHWIMHIPA,

KOHYca, [I1apa; yMEHHE HaXOIUTh OTHOIIEHNE 00BEMOB MOJIOOHBIX QUTYp
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YMeHue oneprupoBaTh MOHATUSIMU: MPSIMOYTOJIbHAS CUCTEMa KOOPIUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CymMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOpa Ha 4YHCIIO, pa3jiokKEeHHE BEKTopa Mo Oasucy,
CKAJIIPHOE TPOU3BEACHUE, BEKTOPHOE IPOU3BEICHUE, Yrol MEXKIY
BEKTOpAMHU; YMEHUE HCIOJIH30BaTh BEKTOPHBIM U KOOPJAMHATHBIA METO]I
JUISL pelIeHHs] TEeOMETPUYECKMX 3aJad M 3afad APYTux y4eOHBIX

IIPEAMETOB
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YMenue BBI6I/IpaTB HO,[[XOI[HH_II/II\/'I MCTOH JIA PCUHICHUA 3aJavu;
IMOHUMAaHHUC 3HAYUMOCTH MATEMATUKKW B H3YUYCHUU IMPUPOJHBIX H
06H.[CCTB€HHLIX nmponeccoB Hu ﬂBHCHHﬁ; YMCHHEC  PACIIO3HABATH

IMPOABJICHUC 3aKOHOB MAaTEMATUKNW B HCKYCCTBE, YMCHHC IPUBOANTH




IIpUMEPBl  MATEMaTUYECKUX OTKPBITMM pPOCCUHCKOM UM  MHUPOBOU

MaTeMaTU4eCKON HayK1




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D

11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT coAepKAHUA
1 Uwucna v BBIYUCICHUS

11 Harypanbhblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Paunonaneubie uuciaa. OOBIKHOBEHHbIE M JECATUYHBIE JPOOH, TPOLEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH

13 Apudmernieckuil KOpeHb HaTypalIbHOM cTeneHu. JelcTBus ¢ apupMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Crenenp ¢ menbiM mokazateneM. CTeneHb C palMOHAIBHBIM ITOKA3aTeIeM.
' CBolicTBa CTENEHU

15 CuHyc, KOCHMHYC WM TaHTEHC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YUCIIOBOIO apryMeHTa

1.6 Jlorapudm umcna. JlecaTUuHbIe U HATYpaJIbHbIE JOrapH(pMbI

JlelicTBuTenbHbIe uucia. ApudpMmeTuyeckue onepanuuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamy. [lpuOmkE€HHbIE BBIYMCICHUS, NpaBWJIa OKPYIJIEHUS, MPHUKHIKA U
OIICHKA PE3yJIbTaTa BbIYUCICHHI

1.8 [IpeoOpa3oBanue BoIpaKEHUN

1.9 KomriekcHble uncia
2 VpaBHEHUS M HEPABEHCTBA

2.1 Lenbie u 1poOHO-paIOHAIEHBIC YPaBHEHUS

2.2 WppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpuuecknue ypaBHEHUS

2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPaBHEHHS

2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA

2.6 HppanmonanbHble HEpaBEHCTBA

2.7 [Toka3zaTenbHble U JOrapupMUUECKIEe HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 CucreMbl U COBOKYITHOCTH ypaBHEHU U HEPABEHCTB

2.10 VYpaBHeHMUsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11 Marpwuia cucTeMbl JTHHEHHBIX ypaBHEHHH. OTpeieuTeh MaTPUIIBI
3 OyHKIMH U TpaPuKH




@Oynk1us, crocods! 3ananus ¢yHkuuu. I'paduk ¢yskmuu. B3anmHo oOparHbIe

3 ¢yukuuun. Yérneie u HeuéTHble QyHkImU. [lepuoanueckue GyHKIUN
OO6nacte ompeneneHus: U MHOXECTBO 3HaueHW ¢ynkuuu. Hymm QyHKIum.
32 [IpomMexxyTkH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIWH.
' Makcumymbsl 1 MUHEMYMBI (GyHKUuH. HanOomblnee u HauMeHbllee 3HaYCHHE
(bYHKIINH Ha TPOMEXKYTKE
33 CrenenHass QyHKIMS C HaTypaJbHBIM M IIEJbIM MNOKa3zateneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-OW CTETICHH
3.4 Tpuronomerpuueckre GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKIMH, X CBOHCTBA U TpaduKH
36 Touku paspeiBa. Acumnrtorsl rpadukoB ¢ynkuuid. CBoiicTBa (QyHKUUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmernyaeckas u reomeTpraecKkas mporpeccun. @opmyia CIoKHBIX MTPOIEHTOB
4 Hauana maTemMaTiaeckoro aHaimsa
4.1 [MpousBoanas GpyHkmu. [Ipor3BoHbIE YIEMEHTAPHBIX (YHKIHIA
[lpumeHeHne TPOU3BOAHOW K HCCIEAOBAaHUIO (YHKIMH HAa MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. HaxoxieHre HanOobIIero 1 HauMEeHbIIETO 3HaYeHUs (QYHKIUY Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHoecTBa 1 JIOTUKA
5.1 MHoXxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 @urypsl Ha MJIOCKOCTU
7.2 [IpsiMble U MJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHukKu
7.4 Tena 1 mOBepXHOCTH BpaIlleHUS
7.5 KoopaunaTsl 1 BEKTOpHI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Marematuka. ['eomerpus; 10 kimace. yriy6iaeHHoe o0yuenue Mep3msk AT,
Homuposckuii [I.A., Ilonskos B.M.; nox penakuueit [lononsckoro B.E.
OO011ecTBO ¢ OTpaHUYEHHONW OTBETCTBEHHOCTHIO M31aTENbCKUI HEHTP
«BEHTAHA-T'PA®»; AxunonepHoe o61iecTBo «M3marenbcTBo
«IIpocBenienue»

* Maremaruka. ['eometpust; 11 kiacc. yrimy6iaenHoe ooyuenue Mepamsik A.L.,
Homuposckuii [[.A., [TonskoB B.M.; nox penakuueii [logonsckoro B.E.
OO011ecTBO ¢ OTpaHUYEHHOW OTBETCTBEHHOCTHIO M31aTeNbCKUI LEHTP
«BEHTAHA-T'PA®»; Axurioneprnoe o61miecTBo «M3narenbcTBo
«IIpocBenieHue»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Mertoauueckue pekomenaanuu Kk yaeonuky Aranacsu JI.C. 10-11 knaccsr;
[Toypounoe nnanupoBanue k yueOHuky Atanacsii JI.C. 10-11 knaccer

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/17/
https://uchi.ru/teachers/
http://www.fipi.ru/
http://4ege.ru/
http://www.etudes.ru/
https://ege.sdamgia.ru/
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