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MNOACHUTEJIBHASA 3AIINCKA

['eomerpust siBisieTcss OAHUM U3 0a30BBIX KYpCOB Ha YPOBHE CPEIHETO
ob1ero obpa3oBaHus, Tak Kak 00ecreunBaeT BO3MOKHOCTh U3YUEHUS JUCUUIUINH
€CTECTBCHHO-HAYYHON HAIMpPaBICHHOCTH W TMPEAMETOB TYMaHUTAPHOTO IMKJIA.
[Tockonmpky  JOTMYECKOE  MBIIUICHHE,  (QOpMUpyeMOe  TpU  U3YYCHUU
00y4aromyMUCs MOHATUHHBIX OCHOB T'€OMETPHHU, NPHU JI0KA3aTEIbCTBE TEOPEM U
MOCTPOCHHUU LIETIOYKU JIOTHUECKUX YTBEPKACHUH NpPU PEIICHHH I'eOMETPHUYECKUX
3a7la4, YMEHHE BBIIBUTaTb M ONpPOBEpraTb TUIIOTE3bl HEMOCPEICTBEHHO
UCTIONB3YIOTCSl TIPU PEIICHUH 3a/1ay €CTeCTBEHHO-HAYYHOTO IIMKJIA, B YaCTHOCTU
buznueckux 3aaay.

[TpodopreHTallMOHHBIII MUHUMYM, BBEIEH B COOTBETCTBUU ¢ DenepalibHbIM
3aKk0HOM OT 29.12.2012 Ne 273-®3 “O6 o6pazoBanuu B Poccuiickoit @eneparun”
(pen. ot 01.03.2020) (1.2 c1.42; 1.3 c1.66; 1.1 cT. 75), denepanbHbIM 3aKOHOM OT
31.07.2020 N 304-®3 “O BHecenun u3MeHeHUN B DeaepanbHbIi 3aKk0H “O0
oOpazoBanun B Poccuiickoii @enepauuu” 1O BOOPOCaM  BOCIHUTAHUS
oOyudaronuxcs, Bo ucnojgHeHue nopydenuil Ilpesupenra PO IIp-328 n.1 or
23.02.2018 roxa, I1p-2182 ot 20.12.202 roga”.

[lenas ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOn€HHOM

YpPOBHE — pa3BUTHE WHAUBUIYAIbHBIX CIOCOOHOCTEN oOOydYaromuxcs Mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHdpopMaTHKa»  dYepe3  oOecreyeHWe  BO3MOXXHOCTH  MPUOOpPETEHUs U
UCIIOJIb30BaHUsI Oojiee TINyOOKMX TEOMETPUYECKUX 3HAHUW U JICHCTBUH,
crienu(PUIHBIX TEOMETPUHU, U HEOOXOIUMBIX JJISl YCIIEIIHOTO MPodheCCHOHAIBHOTO
00pa30BaHusl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MATEMATUKH.

[IpuopuTeTHBIMU 3aJjladyaMU Kypca T€OMETPUM Ha YIUIYOJIEHHOM YpPOBHE,
PACHIMPSAIONIMMH M YCUITMBAIOIIUMHU Kypc 6a30BOTO YPOBHS, SIBIISIIOTCS:

paclIMpeHne NPEACTABICHUS O TEOMETPUM KaK 4aCTU MUPOBOW KYJIBTYPhI U
dbopMUpOBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUU C OKPYKAIOIIUM MUPOM;

dbopMupoBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEUIIINX MATEMAaTUYECKUX MOJEIAX, IMO3BOJSIONIMX OIKCHIBATH U HU3Yy4aTb
pa3HbIEC ABJICHUS OKPYXKAIOLIEr0 MUPA, 3HAHKUE ITIOHATUHMHOIO armapara 1o pasaeiny
«CTtepeoMeTpus» yueOHOro Kypca reOMEeTpHUH;

dbopMupoBaHUE€  YMEHHMS  BJIQJieTh  OCHOBHBIMM  TMOHSTUSMH O
MPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWCTBaMH, 3HAHUE TEOPEM,
dbopMyT M yMEHHE UX TPHUMEHSITh, YMEHHS JIOKa3bIBaTh TEOPEMBl M HAXOIUTh
HECTaHJapTHHIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMupOBaHUE YMEHUSI pACliO3HABATh HA YepTexkax, MOJEISAX U B peaJbHOM
MHpPE MHOTOTPAHHUKM M TeJia BpalICHUs, KOHCTPYHPOBATH T'€OMETPUUECKHUE
MO/IEIIH;



¢bopMupOBaHHE MOHMMAHUSI BO3MOXKHOCTH aKCHOMATHUECKOTO MOCTPOEHUS
MaTEeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHMMAHUS POJM AKCMOMATUKH TPHU
IIPOBEJCHUN PACCYXKIACHUM;

dbopMHpoBaHUE yMEHUS BIAJETh METOJAMHU JO0KA3aTeNbCTB W aJITOPUTMOB
pELIEHUs, YMEHUA UX IMPUMEHSTh, MPOBOAUTH J0KA3aTEIIbHBIE PACCYXKICHHS B
XOJI€ PEIICHMS CTEPEOMETPUUECKUX 3a1a4 U 3aa4 C MPAKTUYECKUM COJEPIKAHUEM,
dbopMupoBaHHE TIPEICTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
000CHOBaHUU MaTEMaTUYECKUX YTBEPKIECHUN U POJIM aKCUOMATUKH B ITPOBEICHUU
JNETYKTUBHBIX PACCYXICHUN;

pa3BUTHE M COBEPUICHCTBOBAHUE HHTEIUICKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEW 00YJarOIINXCsl, TTO3HABATEILHON aKTUBHOCTH, MCCIICOBATEIHCKUX
YMEHUM, KpUTUYHOCTH MBIIUIEHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

¢opMupoBanre (yHKIUMOHAIBHOW TI'PaMOTHOCTH, PEJIEBAHTHON T€OMETPHUM:
YMEHMsI pacro3HaBaTh IPOSIBICHUS T'€OMETPUUECKUX TOHATUM, OOBEKTOB H
3aKOHOMEPHOCTEN B pealbHBIX >KMU3HEHHBIX CUTYALMSIX W MPU U3YUEHUU JIPYTUX
y4€OHBIX MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAHUS MOCTPOEHHBIX MOJENEH,
WHTEPHPETALNN [TOJYYEHHBIX PE3YJIBTATOB.

OCHOBHBIMH COZEpKaTEeIbHBIMUA JTUHUAMU yueOHOro kypca «I'eomerpusi» B
10-11 «xmaccax sBmsroTcs:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOpsl W  KOOPAWHATHI B
IIPOCTPAHCTBE», «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TtpeboBaHHE «yMETh OIEPUPOBATH
HNOHSTHUSMUY», PEIIEBAHTHBIMH T'€OMETPUM Ha YriayOJIEHHOM YpOBHE OOyueHUs B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEP>KaTEIbHBIM JTUHUAM yueOHOTO Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacmpenensercs He TOJBKO IO
COJIEpKATENbHBIM JIMHUSAM, HO U 10 Tofam obyuenus. Coaepkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss denepaibHoil padodeit
pPOrpamMMbl, pacHpeleiaEHHbIM IO TogaM OOYYEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpamiajiucb  HEOJHOKpPAaTHO. JTO TO3BOJISIET OpPraHU30BaTh  OBJIAJICHUE
reOMETPUYECKUMH MOHATHAMH U HABBIKAMU MTOCJIEIOBATEIBHO U MTOCTYNATENIBHO, C
cOOJII0ICHHEM TIPUHIIUIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUUECKUX MPEJCTABICHUN 00YyYaIOUXCs, pACILIUPSAS U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k M3y4eHHIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath ycnoBus s guddepeHnmanuu  O0ydeHHS,  MOCTPOCHHUS
WHIUBUIYAbHBIX ~ 00pa3oBaTeIbHBIX MporpamMMm, OOecrneyuTh yriayOn€HHoe
U3Y4YeHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro npeamera «MaremMaTukay;



MOJITOTOBUTH OOYYaIONIMXCS K MPOJOJDKCHHIO HM3ydeHUsS MaTeMaTHKH C
yaéToM BBIOOpa Oymymiedt mpodeccun, obOecnedrnBas MPEEMCTBEHHOCTh MEXKIY
o0uM 1 ipodecCHOHATBFHBIM 00Pa30BaHUEM.

Ha wu3yuenue yueOHOro kypca «l'eomerpus» Ha yriIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kiacce — 102 ygaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 Jaca B HEJIeINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamiebHOCTh IPSAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHbIE
IIPSIMBIE B IIPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuieqbHOW MPOEKUHUH. YTJbl C COHAMPABIECHHBIMU CTOPOHAMU, YIOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHHUE CEYEHHUI.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NMPSAMOW M INIOCKOCTBIO, JIBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAaHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiime mnyTd Ha TIOBEpXHOCTHM MHOrorpaHHuka. Teopema Oinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrojbHas nUpamMuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPAaBWIbHAS TPEyrojbHas NUpaMuia M HPaBUIbHBINA
TeTpasap, KyO. IlpeacraBieHne O MpaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpus B IPAaBWJIBHOM MHOTIOIPDAHHMKE: CHMMETpUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpA, BEKTOPbl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTe KOMILTaHapHBIE BEKTOPHI. IIpU3HAaK KOMILIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJN Mexay BekTopaMu. CKalasipHOE MPOU3BEIECHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHyC, cdepa, map. B3aumHoe pacmonokeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa U KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapajiiesienumnena M cienctsus u3 He€. OO0bEM mnpsiMod U
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHIbl U KoHyca. OOBEM 11apa U 1mapoBoro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
miockocThio. Kacanue mapa u chepsl miockocTeio. [loHsATHE MHOTrOrpaHHUKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIMCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnomodusi, romoreTusi. Pemienue 3amay Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIMHY), CEYCHUS 11apa, METOAbl TTOCTPOCHHUSI
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHUE BEKTOpoB. (CBOICTBa BEKTOPHOrO yMHOXEHUA. lIpsMoyronbpHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OTtoOpakeHus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJbHAsl CUMMETpPUS, 3€pKAIbHASA CHUMMETPHS, MOBOPOT BOKPYT MPSMO.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH I'PAKJAHCKOM MO3ULIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAIBHBIMA HHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOIIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUIKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MAaTEMaTUYECKOU LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUsA, dTUYECKOIO IOBEICHUSA, CBSA3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e301acHOro 00pasa *KU3HU, OTBETCTBEHHOE OTHOILIEHHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYyIOdI00Us, HHTEpeCc K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIOCOOHOCTh K  MaréMaTH4eCcKoMy  OOpa30BaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH KyJIbTYpbl, TOHUMAHUE BIIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM AesATEIbHOCTH, JTAroB eé
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 penieHus ydeOHOW 3agadu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMH, SIBICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TaKXKe BBIIBUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HWHTEPIPETUPOBATh HHPOPMAIMIO DPA3NIUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
Npe3eHTalUd U OCOOCHHOCTEH ayAUTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ YYETOM HOBOM HH(OPMALINH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTEeMaTU4YECKOM 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHITh IPHUUHHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh LEIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3rOBbIE IITYpPMBl» M WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCHU(UIIMPOBATH B3aUMHOE PACIOJIOKEHUE TMPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTIEPUPOBATH MOHITUSIMU, CBI3aHHBIMU C MHOTOTpaHHUKAMH,



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PAaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (pHUTYyp:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
nupamMuza), FTeOMETPUUYECKUX TEJ ¢ TPUMEHEHuEM HopMy;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb U IUIOCKOCTh CHUMMETPHUH
duryps;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HaXO0XJICHUE TE€OMETPUYECKUX BEIUYHMH, MPUMEHSSI M3BECTHBIE METOMbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJEKaTh, MPeoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTexax U pUCYHKaxX;

e TMPUMEHATH TIOJYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh peajbHbIE CUTyallUU, MPUMEHSATh U3yYCHHBIC MOHSATUS B
npolecce IMOMCKAa PEelIeHHs] MaTeMaTH4eCKH  CcQOpMyIMpOBAHHOU
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYUH;

e UMETh TMPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHMYECKOW U CEepUyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIaCCU(UIIMPOBATH B3aUMHOE PACIIOIOKEHHE C(hephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEpPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BMNHCAHHBIA B cepy H
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

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

cBOOO/IHO OIEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKUE 3a1a4X HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, HAa TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Aa MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajuIeIbHOM  TIEPEHOCE, UEHTPAIBbHOM CHMMETPHUM, 3€pPKaJIbHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO U MPOXOSALINE YEPE3 BEPLINHY), CEUEHUS 111aAPa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJararoliMX HECKOJbKO IIaroB pEUICHUs, €CIU YCIOBHS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbIE
CUCTEMBI [IPU PELICHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUM Ha S3bIKE I'€OMETPUM, UCCIENOBATH MOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHUS T€OMETPUM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 Brenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHnmnympHOCTb MPSIMBIX U 25
IJIOCKOCTEH B MPOCTPAHCTBE
VYTIIBl U pacCcTOSHUS 16
MHororpanHuku 7
BekxTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 0000111IeHNE U CUCTEMATH3 AN 5 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
1 AHanmUTHYECKass TEOMETPHS 15 1 1
) [ToBTOpEHwUeE, 06061ueH1:1€ " 15 1 1
CUCTEMAaTH3aIHsI 3HAHHUHA
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1 1
y [ToBTOpenue, 0606IIICHI:I€ " 17 9 1
CUCTeMAaTH3aIHsI 3HAHHUHA
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 7




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acos

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHBbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

OcHoBHbIE NpaBUIIa U300paXKEHU Ha
PHUCYHKE IIJIOCKOCTH, MapaJljIesIbHbIX
IPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[ToHsATHS CTEpEOMETPHUH: TOUKA, psMas,
IJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBUJIa U300paKEHUS HA PUCYHKE
IJIOCKOCTH, MapalJICJIbHBIX MPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[TonsTHS: IepeceKaroIuecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ miocKOCTh;
MOJIYTIPOCTPAHCTBO

[TonsTHS: MepeceKkarouecs MIOCKOCTH,
MepeceKaronrecs npsimasi ¥ II0CKOCTb;
MOJIYITPOCTPAHCTBO

[TpodMuHUMYM (MHKEHED)

MHororpaHHuKu, U300pa’keHue
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIUX O0HEKTOB

MHororpaHHuKH, U300pakeHUE
MIPOCTENIINX TPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 0OBEKTOB




AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

10

11

12

13

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBbIC
cnencTBus U3 HUX. CrocoObl 3a1aHus
HPSMBIX U ITIOCKOCTEH B IPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

N300paxenune cedyeHuit nmupamMuabl, kKyoa u
MIPU3MBI, KOTOPBIE MTPOXOJIAT Yepe3 uxX
pé6pa. N3o0pakeHune nepeceueHus
MOJIy4YEHHBIX TUIOCKOCTeH. PackpammBanue
MOCTPOSHHBIX CEUCHHUH Pa3HBIMHU IIBETAMH
[MpodpmuHUMYM (MHKEHEP-KOHCTPYKTOP)

N300pakeHne ceueHuil mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE ITPOXOJAT YEPE3 UX
pEbpa. N3o0paskeHne nepecedeHus
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
MTOCTPOECHHBIX CEYEHUI pa3HbIMU LIBETAMU

N300pakeHne ceueHuil mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE TPOXOJAT YEPE3 UX
pé6pa. N3o0paxkeHue nepeceueHust
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
MTOCTPOECHHBIX CEYEHUI pa3HbIMU LIBETAMU

N300pakeHne ceueHnil mupaMuabl, Kyoa u
IIPU3MBI, KOTOPBIE TPOXOJAT YEPE3 UX
pé6pa. Nzo0pakeHune nepeceueHust
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammmBanue
MTOCTPOCHHBIX CEYEHUI pa3HbIMU LIBETAMU




14

Meton ciie1oB Uil IOCTPOEHUS CEUEHUI

15

16

17

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CaolicTBa niepece4eHni NpsIMbIX U
MIOCKOCTEH

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CaoiicTBa nepeceyeHuid NpsMbIX U
IUIOCKOCTEN

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MIOCTPOEHUSA

18

[TocTpoenue ceueHuii B mupamuie, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3alHCh 111aroB
MIOCTPOEHUS

[TpodmuHEMYM (apXUTEKTOD)

19

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEXKEW U 3allUCh 11aroB
IIOCTPOEHUS

20

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aMHCh 111aroB
MIOCTPOEHUS

21

[ToBTOpenue manumerpun: Teopema o
MIPOIOPLMOHANIBHBIX oTpe3kax. [Tonobue
TPEYTOJIBLHUKOB

22

HOBTOpCHI/IC IJIaHUMCTPHHU: TeopeMa




Menenas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX 4YepTexkax. McTopus pa3BuTus
IJITAHUMETPUH M CTEPEOMETPHH

23

24

25

KonTponbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

B3aumHOe pacnonoxeHue npsiMbIX B
npocrpancTse. CKpenBaronmecs
npsmble. [Ipru3Haku ckperuBaromumxcs
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

Teopema o cyniecTBOBaHUH U
€IMHCTBEHHOCTH NIPSIMOM NapalieIbHON
JAHHOM NPSMOM, TPOXOSILIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HA JaHHOU
npsaMoi. Jlemma o nepecedeHuu
MapaJUIEIbHBIX MPSAMBIX INIOCKOCTBIO

26

27

28

29

[TapannensHOCTB TpeX HMpsiMBIX. Teopema o
TpEX nmapajuleNbHBIX NpsAMbIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapannenpsHOE NPOEKTUPOBAHMUE.
OcCHOBHBIE CBOWCTBA NapAJUIEIBLHOTO
npoektupoBanus. M300pakeHne pa3HbIX
¢buryp B napauenbHON IPOeKINUn
[IpopmuHuMyM (Iu3aliHEp apXUTEKTYPHOMH
Cpenibl)

[MenTpanbHas nmpoekus. YToiui ¢
COHAIPABJICHHBIMA CTOPOHAMH. YTOII
MEXy IPSIMbIMU

3&,[[3.‘-11/1 Ha JOKa3aTCJIbCTBO U




HUCCICI0OBAaHUC, CBA3aAHHBIC C
PaCIIOJIOKCHHUEM IIPSAMBIX B IIPOCTPAHCTBE

30

[TonsATHA: MapasuIeIbHOCTD NPSMOMN U
IJIOCKOCTH B mpocTpaHcTse. [Ipu3Hak
NapajLIeIbHOCTU IPSMON U IIJIOCKOCTH.
CaolicTBa napauienbHOCTH IPSIMOU U
IJIOCKOCTH

31

I'eomeTprueckue 3aaun Ha BBIYUCIEHNUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[apaJuIeIbHOCTBIO MPSAMBIX U IUIOCKOCTEN
B [IPOCTPAHCTBE

32

33

34

35

[TocTpoenue ceueHus, TPOXOASILETO Yepes3
JAHHYIO TIPSIMYIO HA YEPTEKE U
MapaJJIEIBHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

[MapannenbHas MPOEKIHs, TIPUMCHEHUE
JUIS TIOCTPOCHUSI CEUSHHI KyOa U
napauienenumnena. CBoncTaa
napajuieNienumne/1a U Ipu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/BHaKI/I
napaJiuieJIbHOCTH ABYX MIOCKOCTEHN

Teopema o0 mapajuieTIbHOCTH U
€MHCTBEHHOCTH TUIOCKOCTHU, TPOXOSIIEH
yepe3 TOUKY, He MIPUHAAIEKAIIYIO TaHHON
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CBolicTBa napayuIeNIbHBIX IUIOCKOCTEN: O
MapaJuIEIbHOCTH IPSIMBIX NIEPECEUECHUS
IIPU NIEPECEUEHUH [IBYX ITapaUICIbHbBIX
IUIOCKOCTEN TpEeTher




37

38

CBoiicTBa mapayIenbHBIX IOCKOCTEH: 00
OTpe3Kax MapaiesIbHbIX MPSMBbIX,
3aKJIIOYEHHBIX MEXAY MapajuleIbHbIMU
IUIOCKOCTSIMU; O IIEPECEUCHUHN IPSAMOM €
JBYMS IapaJlJIeIbHBIMU IJIOCKOCTSIMU

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

40

41

IToBTOpEHME: TPUTOHOMETPHUS
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
[Mpodpmunumym (3D Buzyanuszarop)

CaoiicTBa Ky0a 1 MPSIMOYTOJIBLHOIO
napaesenumnena

Brruucnenue aiuH OTPEC3KOB B Ky6e u
IpAMOYT'OJIbHOM IIapaJUICJICTIMIICIC

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3nak
MIEPIEHIUKYISIPHOCTH IIPSIMOH U
IIJIOCKOCTH

43

[lepneHMKyYIAPHOCTD NPSIMOM U
mockocty. [Ipn3Hak
MEPIEHIUKYISIPHOCTH IIPSIMOHN U
IJIOCKOCTH

44

45

Teopema 0 CylIeCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOM, IPOXOAAIIEH
4yepe3 TOUKY MPOCTPaHCTBA U
MEePIEHANKYISIPHON K INIOCKOCTH

IInockoctu u NEpHNCHAUKYIISIPHBIC UM
MpsIMBIC B MHOT'OI'paHHUKAX




46

[ImockoCTH U EPIIEHIUKYIAPHBIE UM
IPSAIMBIE B MHOTOI'PaHHUKAX

47

48

49

[lepnieHqUKYISp ¥ HAKJIIOHHAS.

ITocTpoeHue nepneHuKyIIsipa U3 TOYKH Ha

MPSIMYIO
[lepniennuKynsAp U HAKIOHHAS.

[TocTpoenue neprneHIuKyisapa U3 TOYKA Ha

MPSIMYIO
Teopema 0 TpEX NMepreHAUKyIIpax
(npsimast 1 oOpaTHas)

50

TeopeMa 0 TpEX nepHeHANKYIIApax
(mpsimast u oOpaTHasi)
[MpodpmuHMYM (MOzIEIBED)

51

52

53

Yron Mexay CKpeuuBaromuMHUCs
MPSIMBIMU

[Touck neprneHIMKyYISPHBIX TPSAMBIX C
MIOMOIIIbIO EPHEHAUKYISIPHBIX
IIOCKOCTEMN

OpToroHanbHOE IPOEKTUPOBAHUE

54

55

56

[Toctpoenue ceuenunii kyba, MpU3MBlI,
MIPaBUJILHON MUPAMUJIBI C TIOMOIIBIO
OpPTOTOHAJILHOMN MPOEKIINH

ITocTpoenue ceuenuit kyoa, Npu3Msl,
[IPaBUJIILHON IIMPAMUJBI C IIOMOIIBIO
OpPTOTOHAJIBHOM MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

OTHOCHUTEIBHO INIOCKOCTH. IImockocTu
CI/IMMeTpI/Iﬁ B MHOI'OrpaHHUKax




57

[Ipu3Hak nepneHaAuKyYJIAPHOCTH IPSIMON U
IJIOCKOCTH KakK CJIEICTBUE CUMMETPUHU

58

59

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKH 0 IJIOCKOCTH

[IpaBuiibHbIE MHOTOTpaHHUKH. Pacuér
paccTosiHU OT TOYKU JI0 TIIOCKOCTH

60

CriocoObl OIyCTUTH TEPIICHANKYISPHI:
CUMMETpHUS, CABUT TOYKHU IO
napasieIbHON MPSAMON

61

62

63

64

CaBur no HenapauienbHON NpSIMOH,
M3MEHEHUE PACCTOSHUN

Kontponbnas padota "B3anmuoe
PacroJ0KEHUE MPSMBIX U TUIOCKOCTEH B
npocrpaHcrae”

IToBTOpEHME: Yyron Mexay IpsMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMaA
KOCHUHYCOB

[ToBTOpEHME: yrom Mexay
CKPELIUBAIOIIMMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

FGOMeTpI/ILIeCKI/Ie METO/bI BEIUYHMCIICHUA
yriia MCXKAy NpAMbIMUA B MHOT'OI'paHHUKAX

66

67

JIByrpanHbIil yroa. CBOMCTBO JIMHEHHBIX
YTJIOB IBYTPAHHOTO yTIila

[lepnenaukynspusie miockoctu. CBOICTBA

B3aMMHO MECPIICHAUKYIAPHBIX IUIOCKOCTEH

68

[Ipu3Hak nepneHaANKyJIApHOCTH




IIJIOCKOCTEM; TeOpeMa O NMPAMOKU
IepeceyeHus JIByX IIOCKOCTEH
NEePIEHANKYIIPHBIX TPEThEH MI0CKOCTH

69

[IpsimoyronbHbIN napasuienenunes; Kyo;
M3MEPEHUs1, CBOMCTBA MPSIMOYTOJIBHOTO
napaiesienumnea

[TpobmuaKMYM (IICHXOJIOT)

70

71

72

TeopeMa 0 nMaroHany NpPsMOYTrOJIbLHOTO
napajulesIenuIe1a v CIeCTBUE U3 Hee

CTepeOMeTpI/I‘-ICCKI/Ie U IIPUKIIAIHBIC
3aJa4u, CBA3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHHUEM IIPAMBIX U IINIOCKOCTH

HOBTOpeHI/IeZ CKPCHIMBAOIIHECCA IIPAMBIC,
mapayiCJIbHBIC INIOCKOCTHU B CTAHAAPTHBIX
MHOI'OI'paHHHUKaXx

73

[Tapa napasienbHbIX IIOCKOCTEN Ha
CKPEIIUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEXY CKPEIUBAIOIUMUCS TPSIMBIMHU B
MIPOCTHIX CUTYAIUSIX

74

75

76

PaccrosiHue OT TOUKH 10 TIIOCKOCTH,
paccTosiHue OT IPSIMOM J0 TIOCKOCTH

Beruncrnenne paccTosSHUN MEXKIY
CKPELIUBAIOILUMHUCS IPSIMBIMHU C
ITOMOIIBIO NEPIEHAUKYIIIPHON TUNIOCKOCTH

TpéXrpaHHblii yroi, HEpaBeHCTBa s
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOTO yIyia




[MpodpmuHUMYM (YUUTEIH)

DneMeHThI CPEePUIECKON TeOMETPHH:

77 1
reo/Ie3nyecKue JMHUN Ha 3emIie

78 Kontponbnas padota "Yrib1 u 1
paccrosaHus"

79 CucremaTtu3zanus 3HaHui "MHOrorpaHHUK 1
U €r0 3JeMEHTHI"

80 [Tupamuna. Buasl nupamua. [lpaBunsHas 1
nupaMuia

81 [Tpusma. Ilpsimast 1 HaKIOHHAsI IPU3MBI. 1
[IpaBusibHas npu3Ma

82 [IpssmMoit napaymenenunen, 1
NPSIMOYTOJIBHBIN Mapajuienenunesn, Kyo

83 Beinykisie MHOrorpannuku. Teopema 1
Ditnepa
Beimykisie MHOrorpannuku. Teopema

84 Olinepa. [IpaBunpHBIE U OTYNIpaBUIbHBIE 1
MHOTOTPaHHUKHU

85 KonrtponsHast pabora "MHOrorpaHHUKH" 1

86 IToHsATHE BEKTOpa Ha MJIOCKOCTHU U B 1
IIPOCTPAHCTBE

87 CymMma BEKTOpOB 1
[MpopmuHEMYM (pa3paboTUHK HIP)

88 Pa3zHocTh BekTOpOB 1

89 [IpaBuiio napamnenenunena 1

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1

91 Paznoxenue BekTopa 1o 6aszucy Tpéx 1




BEKTOPOB, HE JIEKAIUX B OJHOU

TUIOCKOCTH
92 CkansipHOE TIPOU3BEICHUE 1
93 Brruuciienue yria Mexy BEKTOpaMH B 1

MIPOCTPAHCTBE
94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
95 [Ipocreiimme 3aga4u ¢ BEKTOpaMU 1
96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
97 [Ipocreiimme 3a1a4u ¢ BEKTOpaMU 1
98 O06o0mieHne 1 cucTeMaTu3amys 3HaHUH 1
99 O00011IeHIE U CUCTEMATH3aIUs 3HAHUI 1
100 HToroBast KOHTpOJIbHAs paboTa 1
101 Hrorosas koHTpoJIbHAsT paboTa 1
102 O000111eHIE U CUCTEMATH3aIUs 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
1 [ToBTOopenue Tembl "KoopanHaTel BEeKTOpa 1
Ha IUIOCKOCTH U B MIPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkasispHoe 1
MPOU3BEJICHUE BEKTOPOB"
[ToBTOpeHue TeMsl "Bbhruncinenue yria
3 MEX/1y BEKTOpaMu B IIPOCTpaHcTBE" 1
[MpodpmuHMYM (pa3paboOTUUK UTD)
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOI, 1
poxosuIel yepes 1Be TOUKu"
5 VYpaBHEHHUE JIOCKOCTH, HOPMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOPMaJlb, 1
ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
7 BexTtopHoe npounsseneHue 1
3 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
IIPOrpaMMHUPOBAaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMUpPOBaHHE
10 AHanUTHUYECKHE METO/IbI pacuéTa yria 1
MEXy NMPSMBIMU B MHOT'OTPaHHUKAX
11 AHaJIMTUYECKUE METOBI pacuéra yria 1

MCXKAY IMJIIOCKOCTAMU B MHOTOT'paHHHKaxX




dopMyia pacCTOSHUSA OT TOYKH 10

12 IJIOCKOCTH B KOOPJAWHATAX
Haxosxnienne paccTostHui OT TOUKH 10

13 IJIOCKOCTH B KyOe
[MpodpmuHMYM (YUHTEIH)

14 Haxoxnenue pacctossHui OT TOUKH 710
IJIOCKOCTH B MPaBUIILHON MUPAMUJIE

15 KontposbHas padota "AHamuTndeckas
reomerpus"

16 CeueHust MHOTOTPAHHUKOB: CTaHIaPTHBIE
MHOTOTPaHHUKH

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEZIOB
CeueHust MHOTOTPAHHUKOB: CTaH/IaPTHBIE

18 MIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IIJIOCKOCTEN

19 [TapannensHble MPSIMBIE U TIFIOCKOCTH:
napajuleIbHbIE CEYEHUS

20 [TapannenpHble NpsIMbIE U MIJIOCKOCTH:
pacy€T OTHOLIEHU
[TapannensHble MPSIMBIE U TITIOCKOCTH:

21 YTJIBI MEXY CKPEIUBAIOLIUMUCS
MPSIMBIMU
[TepnenguKynsipHBIC TIPSIMBIEC U

99 TJIOCKOCTH: CTaHapTHBIC Mapbl
MEePIEHIUKYISIPHBIX TUIOCKOCTEH 1
MPSIMBIX, CHMMETPHH MHOTOTPAaHHUKOB

93 [TepnenguKynsipHBIC IPSMBIC H

IIIOCKOCTH: TEOpEMA O TPEX




MEPIEHIUKYIISIPAX

24

25

26

[MeprieHANKYIAPHBIC MIPSMbIE H
IUTOCKOCTH: BBIYUCIICHUS JJIMH B
MHOTOIPaHHHKAX
[MpodpmuHMYM (MOIIEIIBED)

[ToBTOpEHHE: MIOIIAAN
MHOT'OYT'OJIbHUKOB, OPMYJIbI [Ist
Iomaaen, CooopakxeHust Moa00us
[ToBTOpEHHE: TUIOIIAAN

MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
IO IeH, COOOPaKEHHSI TIOI00MS

27

[ToBTOpenue: momanu
MHOTOYTOJIbHUKOB, ()OPMYJIIBI JUIS
TJI0IAJIeH, COOOPaKEHHSI TIOI00MS

28

[Inomany cedyeHnii MHOTOIPaHHHUKOB:
IUIOLIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUs MOJ00US

29

30

31

[Tnomaau ceueHnii MHOTOTPaHHUKOB:
TUIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOpaKeHUs MOA00US

KonrtponsHas padora "[loBTopenue:
MHOT'OTPaHHHUKH, CEUEHUS
MHOTOTPaHHUKOB"

[MpodpmuHMYM (MOZIEIBED)

O06BeM Tena. O0BEM MPSIMOYTOJIBHOTO
napaiesnenumnena

32

3amaun 00 yaBOEHUH Ky0a, O KBaJApaType
Ky0a; O TpUCEKLIUHU yTia




CrepeoMeTpuuecKue 3ajauu, CBI3aHHBIE C

33 00BEMOM TIPSMOYTOJIBHOTO
napaJiesnenumnena
[TpuknaaHblie 3aa9u, CBI3aHHBIE C

34 BBIUUCIIEHEM 00BbEMa IPSIMOYTOJIBHOTO
napaiesienumnea

35 O0BEM IPSIMOI TPU3MBI

36 CrepeoMeTpHuyecKue 3aJjauu, CBI3aHHbIE C
BbIUUCIIEHUEM 00BEMOB MPSMON IPU3MBbI

37 [TpuknaaHbie 33729, CBSI3aHHBIE C
00BEMOM TIPSIMOH PU3MBI
Beruuciienne 00EMOB Tell C TOMOIIBIO

38 onpeaenéHHoro uurerpana. Oobpém
HAaKJIOHHOH IPU3MBbI
Beruuciienue 06EMOB Tell C TOMOIIBIO

39 ornpenenéHHoro uHrerpana. O0bEM
MUPaMUIbI

40 ®opmyna 00béMa nupamuibl. OTHOIIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM

41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB NUpaMUJL ¢ OOIIUM YTIIOM

42 CrepeoMeTpHuyecKHe 3a1auu, CBSI3aHHbIE C
00bEMaMU HaKJIOHHOW MPU3MBbI

43 CrepeoMeTpHyecKre 3a1auu, CBSI3aHHBIE C
o0BEMaMK MUPaMUIbI
[Tpuknanueie 3ana4n mo Teme "OOBEMBI

44 Ten", CBSI3aHHBIC C 00BEMOM HAKIIOHHOMN

MIPU3MBI




[Mpuxnanueie 3ana4n mo Teme "OOBEMBI

45 ten", cBsi3aHHbIE ¢ 00BEMOM MUPaMHUIbI

16 [Tpumenenne 00bEMOB. Brruncienue
paccTosiHus A0 IUIOCKOCTH
Kontponbhas padota "O0bEM
MHOTOIpaHHUKa"

47
[Mpodpmunumym (3D Buzyanusarop)
Hunuaapuyeckas MOBEPXHOCTb,

48 o0pa3ymolne UIMHIPHIECKOI
MMOBEPXHOCTHU

49 Munuaap. [Ipsmoit KpyroBou HUIMHAP.
[Tnomaap MOBEPXHOCTH HUIUHIPA

50 Konnueckas moBepxHOCTh, 00pa3yroiue
KOHHMYECKOU noBepxHocTu. Konyc

51 CeueHune KOHYyca IIOCKOCTBIO,
napajuieIbHOMN MIOCKOCTH OCHOBaHUS

59 VYceuénnblil konyc. M3o006pakenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH H
MIOJIHOW MMOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3aa4 Ha

55 JI0KA3aTeJIbCTBO M BEIYUCIICHHE,
MMOCTPOECHUEM CEYEHUH HUIUHAPA, KOHYyCa

56 CrepeomeTpuueckue 3a1a4 Ha

J0Ka3aTcJIbCTBO U BBIYUCIICHUC,




IMOCTPOEHUEM CEUCHUM LUJIMH/IPA, KOHYCa

57

58

HpI/IKJ'IaI[HBIG 3aga4u, CBA3aHHBIC C
MUJIIMHAPOM

HpI/IKJ'IaI[Hble 3aga4u, CBA3aHHBIC C
OUJINHAPOM

59

60

61

Cdepa u map

[Tepecedenue chepsl U miapa ¢
wiockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBI0. Bul 1 n3o0pakeHue mapa
[Tepecevenue chepsl U miapa ¢
wiockocThio. Kacanwue mapa u cdepbl
IUIOCKOCTBI0. Bul 1 n300paskeHue mapa

62

VYpasaenne chepsl. [Ltomans chepsr u eé
yacTeu

63

64

65

66

Cummerpus chepsl u mapa

CrepeoMeTpHuecKkue 3aaun Ha
JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO chpepoit U mapom,
IIOCTPOCHHUEM UX CEYEHMH MIIOCKOCTBIO

[Ipopmunumym (nuzaiinep
aApPXUTEKTYPHOU CpeJibl)
CrepeoMeTpuuecKkue 3aaun Ha
JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO c(hepoil U mapom,
MTOCTPOCHUEM UX CEYEHHH MIO0CKOCTHIO

[TpukinagHbpIe 3a1a49H, CBSI3aHHBIE CO
cdepoii u mapom




67

[ToBTOpEHME: OKPYKHOCTH HA TIIOCKOCTH,
BBIYHCJICHHUS B OKPY)KHOCTH, CTaHIapTHBIC
noxoous
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Pazauunsie KOM6I/IHaI_II/II/I TCJI BpallICHUA U
MHOT'OrpaHHUKOB

3agaum o Teme "Tena ¥ MOBEPXHOCTH
BpaieHus"

3agaum o Teme "Tena ¥ MOBEPXHOCTH
BpaieHus"

71

72
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KonTponbhas padora "Tena u
MIOBEPXHOCTHU BpaleHus"

O06bem mummHapa. Teopema 00 00bEMeE
MPSAMOTO ITUIMHAPA

Brrunciienne 00bEMOB T C TOMOIIBIO

onpeaenéHHoro uurerpaina. OobéM
KOHYycCa

74
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76
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IImomaay OOKOBOM U IOJIHOM
MMOBEPXHOCTH KOHYCa

CrepeomeTpHuuecKue 3aauu, CBSI3aHHbIE C
BBIYUCIICHHEM 00BEMOB IIMIIMHAPA,
KOHYCa

[Tpuknanueie 3ana4n no reme "OOBEMBI U
IJI0IA M TOBEpXHOCTEN Ten"
[TpobmuHEMYM (apXUTEKTOD)

O0BEM mapa u MapoBOTO CEKTOPA.
Teopema 06 06wéme mapa. [1nomans
cdepsl. CTepeoMeTpudecKue 3a1auu,
CBSI3aHHBIC C BHIYKMCIICHHEM 00HEMOB




1iapa, [apoBOro CErMEHTa U LIapOBOI0
CeKTopa
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[Mpuknanueie 3ana4un mo Teme "OOBEMBI
Ten", cBA3aHHBIE C 00BEMOM IIapa U
iomaabio cepbl. COOTHOMICHUS MEXKTY
IUIOMIA/ISIMH TTOBEPXHOCTEH U 00BhEMaMH
MOIOOHBIX Te
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[TogoOHEbIe Tena B MPOCTPAHCTBE.
N3menenne o6nEma mpu o 1o0uu.
CrepeoMeTpHuyecKre 3a1auu, CBSI3aHHbIE C
BBIYUCIIEHEM 00BEMOB TeIl | TIOMIACH
MOBEPXHOCTEH
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Kontponbnas padota "[1nomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

JIBmxenust npoctpancTBa. OToOpakeHusl.
JIBukeHust v paBeHCTBO Guryp. OOmiue
CBOMCTBA JBUKECHUI

Buael 1BukeHMI: napauieIbHbIN
MEPEHOC, LIEHTPaJIbHasl CHMMETPHS,
3epKajibHasi CHMMETPHSI, IOBOPOT BOKPYT
psAMON

[TpeobpazoBanus nmomoous. [psimas u
cdepa Ditnepa

84
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FGOMCTpI/I‘-IeCKI/Ie 3a1a4i Ha MPUMCHCHUEC
JABUKCHUS

KonrtponbHas pabota "BekTops! B
nmpocTpaHcTae”

86

O6o6mmatoniee nopropenue 11 nonsaruii u




MeTOoJI0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTHU3allsl 3HAHH:
"[TapaisienbHOCTh MPSAMBIX U TJIOCKOCTEN
B MpocTpaHcTre"
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O6o06maromee nosropenue 11 noHsATUH U
MeTOJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTU3alUsl 3HAHUI:
"BekTopsl B nmpocTpaHcTae"
[TpopmuHUMYM (MHKEHEP-KOHCTPYKTOP)
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Oo6o06maromee nmoBTopenue 11 moHsTHH U
MeTOoJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTU3alUsl 3HAHUI:
"BekTopsl B mpocTpaHcTae"
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Oo6o06maromee nmoBTopenue 11 nmoHsTHH U
MeTOJI0B Kypca reometpun 10-11
KJIACCOB, CHCTeMAaTH3aIlis 3HAHWI:
"O6beM MHOTOTpaHHUKA"
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O6o6matoniee nopropenue 11 nonsaruii u
MeTO/0B Kypca reometpun 10-11
KJIACCOB, CHCTeMAaTH3aIlis 3HAHWI:
"O6beM MHOTOrpaHHUKA"
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O6o0maroiiee moBTopenue 11 moHITHIT 1
MeTO0B Kypca reometpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWI:
"[Tmomraay MOBEPXHOCTH U OOBEMBI
KpyrJbix ten"
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O6o6mmatomiee nopropenue 11 nonsaruii u
MeTO0B Kypca reomeTpun 10-11
KJIaCCOB, CUCTEMaTH3aIlHsI 3HAHMIA:




"[Tnomaamu MOBEPXHOCTH U O0BEMBI
Kpyribix Ten"
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HToroBast KOHTpOJIbHAsL paboTa

WroroBas koHTpoJIbHAs paboTa
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[ToBTOpeHUE, 0600IIeHNE 1
cucTeMaTu3auus 3HaHUI

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTtopus pa3BUTHS CTEPEOMETPUH KaK
HayK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI
[Ipopmunumym (MHKEHED)

Hcropus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPHUH KaK
HayK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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Hcropus pa3BUTHS CTEPEOMETPHUN KaK




HAYKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B Pa3BUTUHU

102 1
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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