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MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1ero oopa3zoBaHusi, Tak Kak 00eCreYyMBaeT BO3MOXKHOCTh U3YUYECHUS JUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH W IPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTHUECKOE  MbIIUIEHHE,  (OpMHpYEMOE  MpU  H3YYEHUU
OOyYarOIIMMUCS TTOHSITHUIHHBIX OCHOB I'€OMETPHUHU, TIPHU JI0KA3aTEeIbCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PEIICHUH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUTaTh W ONpPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUM 3a/1a4 €CTECTBEHHO-HAy4YHOTO IMKJIA, B YaCTHOCTH
buznyeckux 3aaay.

[ens ocBoeHus mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOiaEéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs Ipu
M3YYEHUHM T€OMETPUH, KaK COCTABIISIONICH mpeaMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  oOecledYeHUEe  BO3MOXKHOCTH  NPUOOPETEHUS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCcCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJlayaMu Kypca TE€OMETPUM Ha YriayOJI€HHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SBIISIOTCS:

pacuIMpeHne MPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(GbopMHUpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMUpOBaHHE TMPEACTAaBICHUS O MPOCTPAHCTBEHHBIX (UIYypax Kak o
BOKHEUIINX MATEeMATHYECKMX MOJEINAX, MO3BOJIAIONIMX OMHUCHIBATh U H3y4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara mno pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETh  OCHOBHBIMH  IOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaXx M MX OCHOBHBIMU CBOMCTBAMH, 3HAHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpPE MHOIOTPaHHUKM M Te€ja BpaLIEHUs, KOHCTPYUPOBATH TI'€OMETPUYECKHE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH AaKCMOMATHYECKOTO MOCTPOCHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME TMOHWMAHUS POJM AKCMOMATUKHU TIPU
IIPOBEICHUHU PACCYKICHUN;

¢bopMUpOBaHHE yYMEHHs BIAJETh METOJAMHU JI0Ka3aTEeIbCTB U aJTOPUTMOB
peleHusi, yMeHus: UX MPUMEHSATh, MPOBOAUTH JOKa3aTelIbHbIE PACCYXKICHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3a]1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
dbopMUpOBaHHE TMPEICTaBICHHS O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM AKCHOMATHKY B MPOBEJCHUHT
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CrIoCOOHOCTEM 00y4Jaronuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanrue (DYHKITMOHATIEHONH TPAMOTHOCTH, PEJICBAHTHOW TECOMETPHH:
YMEHUS pPaclo3HaBaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMsIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMi, UCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETALNN TTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 «kmaccax sBisAroTca: «lIpsMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukun», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
MIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMH TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTEeIbHBIM JIMHUSIM y4eOHOTro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO IO
coJiep>KaTeNIbHbIM JIMHHSM, HO M 10 rogam oOyudenus. Coaep:kaHnue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, pacHpeeIEHHBIM IO ToJaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCaM O0yUaromuecs
oOpamaquch HEOJHOKpPAaTHO. JTO TO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCIICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
cOOJTIOICHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YJaIOUUXCsl, PACIIUPSSL U YIITyOJIss
e€, 00pazys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTth  ycnmoBus i auddepeHumnanuiu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMm, OOeCneuuTh yriayOJaeHHoe
M3Y4YeHHUE T€OMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeaMmera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMMUXCA K TMPOAOKCHUIO H3YYEHUS MAaTEMaTUKU C
ya€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTb MEXITY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
otBoauTCcs 204 yaca: B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KJTACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TNOHATHS  cTepeoMeTpuu. Touka, IpsMas, ILIOCKOCT,
npocTpaHcTBO. IloHATHE 00 aKCMOMaTMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOEe pacnosioKeHue TMpsAMBIX B NPOCTPAHCTBE: IEPECEKAIOIINECH,
NapajulesibHble M CKpelmBaromuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamiebHOCTh IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlleiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, aPAJLIECIBHOCTD TPEX NPIMBIX, 1APAIIICIIBHOCTD IIPAMON
u 1iockocTh. [lapamienbHO€ M LEHTpPAIbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBAa NapajjIeNIbHOrO MpOeKTUpoBaHHs. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapayienbHOCTh IIIOCKOCTEN: NapajuleibHbIC
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIEC MApAJLICIAbHBIE W IIEPIEHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUIrypbl  Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  INPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIUKyIspax.

VYriael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, BYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIyia. TeopemMbl KOCUHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAsi U TOJHAs MOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNunes] U  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TOBEPXHOCTM MHOTOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrojibHass nUpamuiaa,
npaBwibHas W yceu€HHass nupamuibl. CBoiicTBa péGep M OOKOBBIX TIpaHel
IIPAaBWJIBHOW nupamuabl. lIpaBuiibHBIE MHOTOIDAHHUKH: IIPaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroybHAas NUpaMUAAa W TMPABHIbHBII
TeTpasap, Kyo0. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdP.

Bbruncnenne 51€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABHIBHOM MHPaMUIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuieenuneaa, CUMMETPHUsS NPABWIBHBIX NPHU3M, CHMMETpHUS IPAaBHIbHON
nUpamMubl.

BeKTOopsbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOP, UIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXE€HHUE BEKTOpa Ha
yucyio. CBOKCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMILUIaHApHbIM  BekTOopaM. [IpsMoyrosibHass cucTeMa  KOOpPAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TO4YEK. YTOJ MexXay BeKkropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenust

[TonsiTvsi: IMIIMHApPUYECKAss TOBEPXHOCTh, KOHHUYECKAs IOBEPXHOCTH,
cepuueckas TMOBEPXHOCTh, OOpasyromue MoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEU€HHBIH KOHyC, cdepa, map. B3aumHoe pacmosnoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka mumuuapa u koHyca. Cummerpus cdepsl U
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapayienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHuIbl U KoHyca. O0BEM 11apa U 1mapoBoro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BhmcaHHas B
IWIMHIpP, OMWCaHHAs OKojJo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOrpaHHHKA,



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

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, IUIOMAAb chepsl U e€ yJacTei.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. Peimienue 3amau Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJT BPALICHUS: CEUEHUS UWIIAHAPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHble
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl IOCTPOCHUS
CEYEHUI: METOJ CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METONI NIEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopel B mOpoctpanctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOIO yMHOXeHUsA. IIpssmoyronbHas
cucTeMa KoopauHart B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopanHaTHO-BEKTOPHBIM METOJ MpPU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

JIBUKeHNs B IPOCTPAHCTBE

JBxenus npoctpaHcTBa. OTtoOpakeHus. [[BWKeHUsS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXKEHUN: TapauiebHBIA TEPEHOC,
LCHTpaJIbHAsE CUMMETPHS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYT MPSMOI.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

Cc(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOILIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiectBa (BbIOOpBI, ONPOCHI U JAPYroe), yMEHHE
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOILIIOMY M HACTOALIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUICKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, dDTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYAs DCTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HH, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMAaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e30MacHOro oopasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3/I0POBbIO (3I0POBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aAHATHUN U
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPHU 3aHATUAX CIIOPTUBHO-030POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBoOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccud U peasn30BbIBATh COOCTBEHHBIE >KM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTreMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphl, ITOHUMAaHHE BIMSHUS
COITMATIbHO-DKOHOMHUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00aTIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHWUW IS pelieHusl 3agad B 00JacTu
OKpY>Karoliel cpenpl, IJIAaHUPOBAHUE IIOCTYIIKOB M OIICHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeloBEeUeCKOM IesATEeNbHOCTH, 3TaloB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LUBUJIW3ALUM, OBJIAJICHUE SI3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHPA,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JCSTEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAefcTBu:

BBISIBJIATH M XApPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSATUNA, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MpU3HAK Kiaccu(UKaIuy,
OCHOBaHMsI /1711 0000IIEHHS 1 CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U POTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMH;

JleJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHU, YMO3aKIIOUCHUH 110 aHAJIOTUH;

ITPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUN
(IpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMoco0 peleHuss y4eOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Yy4ETOM
CaMOCTOSITEJIbHO BBIJIEJIEHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (UKCUPYIOIIME  MPOTHBOpEYHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXkKe BbIABUTATH
MPEJIOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIOBUSX.

Pabora ¢ nndopmanmueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAIU3UPOBATH,
CHUCTEMAaTHU3UpPOBaTh M HWHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEJICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeNsiMU  OOLLEHUs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS IO XOAY PEIICHUS 3a7auH,
KOMMEHTHPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuarnora, oOHapyKMBaTh pa3jiM4ve M CXOJCTBO MO3WLHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
NpEe3eHTAlUU U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOW MH(pOpMaLIUK.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

BJa/JE€Th HABBIKAMU  [IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca U pe3yibTaTa pEIIeHUs
MaTeMaTU4YECKOM 3a/1a4H;

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

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUIKEHUSI Pe3yNIbTaTOB AESTENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHMUMATh M HCIOJb30BATh MPEUMYILECTBA KOMaHJAHOW W WHAWBUyaIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC U pe3yapTaT paldoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPYHNOBBIX (opMax paboThl (00CYXaeHMsS, OOMEH MHEHUH,
«MO3rOBbIE IITYPMBl» U HHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOET0O BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyJaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pEelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMAaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJIACCHU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IIJIOCKOCTEU B IPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOHO OTMIEPUPOBATH MOHITUSAMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOIPAHHUKOB (TMpu3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJacCUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJ1accu(ukanuu;

e CBOOOJHO OINEPUPOBATH MOHSATUSIMHU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHNUE (DUTYp HA IMIIOCKOCTH, BBIMIOJHATH M300pakeHust puryp
Ha MJIOCKOCTH;

e CTPOWUTH CEYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMHU, BBINOJHSIThH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPHUPOBATH MOHATUAMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUU
Qurypes;

e CBOOOJHO ONEpPUPOBATH MOHSATHAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMU;

e pemarh 3a4a4d Ha JOKa3aTEIbCTBO MATEMAaTHYECKHX OTHOIICHUH U
HAXOXKJCHUE T'€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METOJBI
IIPU PELIEHUM MAaTEMAaTHYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA U  3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKHX 3a/1ay;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TNPaKTUKE: CpaBHUBATb U
aHANIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh MU3yYECHHbIEC MOHATUS B
npolecce IOMCKAa PEelIeHHs] MaTeMaTH4ecKH  Cc(hopMynrpoBaHHOU
npo0sieMbl, MOJEINPOBATh pEAIbHbIE CUTYallUd Ha SA3bIKE T'€OMETPHH,
MCCIIEN0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAHUEM IE€OMETPUUYECKHUX
NOHATUH U TEOpeM, ammapara ajreOpbl, pelarb MpakTUYECKUEe 3aJauH,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUS 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiacca oOydaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHAMH, CBA3aHHBIMU C LUJIMHAPUYECKOH,
KOHHUYECKOW U CepuyecKoil MOBEPXHOCTSIMH, OOBSCHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHIATUSMH, CBSI3AHHBIMH C TE€JIAMU BPALCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W Mmap) u
OOBSICHATH CIIOCOOBI MOIYYECHHUS TEJ BPAIICHHUS,

KJ1acCU(UIIMPOBATh B3aUMHOE PacIookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalICHUS,
O0OBEMBI U IUIONIAIM TOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOIHO OIEpPUPOBATh MOHATUSAMH, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OINKCaHHBIM OKOJIO cdepbl, cepa, BIUCAHHAsT B MHOTOTPAaHHUK WM TEJIO
BpallCHUS;

BBIYHCIIATh COOTHOILIECHHSI MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMHU
IMOTOOHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KH U3 PUCYHKOB MPOCTBIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMSI TEJl BpAIllCHUS;

U3BJICKaTh, WHTEPHPETUPOBATh U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
4yepTekax U pUCYHKaXx;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH OINEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pemarb reOMETPUUYECKHE 3a/1a4l HA BBIYMCIICHUE YIVIOB MEXKIY MPSMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAaCCTOSHUN OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Aa MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSIMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS MpHU
MMapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHS MHOTOTPAHHUKOB M TEJ BpAICHMS: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYCa (MapaiiebHbIe
OCHOBAHMIO M MPOXOSLIUE YepE3 BEPILMHY ), CEUEHUS 11apa;
UCITOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh T€OMETPUYECKHE (PAKThl JJISl PELIECHUS CTEPEOMETPUUYECKUX
3a/1a4, OPEANOJIArarllinX HECKOJIBKO IIaroB PELICHUS, €CIH YCIOBHUSA
NPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (opme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJIEHUE T€OMETPUUECKUX BEIIMYNH;

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

NPUMEHTh  TOJYYEHHbIE 3HAaHWA HA  NPAKTUKE:  CPAaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYal[UHU, IPUMEHATh N3YYCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIpPOLIECCE IOMCKAa  PEIICHHS
MaTeMaTHYeCcKu  CcPOpMYyIUpOBAaHHOM  MPOOJIEMBI,  MOAEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPUUYECKUX TOHATHM U TEOpeM,
anmapara anreOpel, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T'€OMETPUUYECKUX BEIUYHH;

UMETh MpPEJCTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUM Kak
COCTaBHOM 4acTH pyHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KosnuecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesr
1 Bseznenue B ctepeoMeTpuo 23 1
) B3aumHoOe pacrosnoxeHue npsMbIx B 6 1
IIPOCTPAHCTBE
3 [TapanmienbHOCTb NPSAMBIX U INIOCKOCTEN B g
IIPOCTPAHCTBE
4 [lepnieHIUKYISPHOCTD MPSMBIX U 25
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYTIIBl U pacCcTOSHUSA 16 1
MHororpanHuku 7 1
BexkTops! B mpocTpaHcTBE 12
2 HOBTOPCHI/IG, 00o0111eHue U cucTeMaTH3alus 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoauyecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3/aesioB U TeM Konrponsmmie  Tpaxriueckie (mudpossbie)
NpOrpamMmbl Bcero odpa3oBaTejibHbIE
padoThI padoThI pecypenI
1 AHanuTH4eckas reOMeTpHs 15 1
) [ToBTOpEHME, 0606H_[eHI:Ie u 15 |
CUCTEeMaTH3alusl 3HAaHUH
3 O0BEéM MHOTOTPAaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JBro>xeHus 5 1
7 [ToBTOpEHwUe, O606H.[CHI:IC u 17 )
CUCTeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne

wn Tema ypoka

OcHoBHbIE TIpaBHiIa H300paKEHUS HA
PHUCYHKE IJIOCKOCTH, TTApaJUICIbHBIX MTPSIMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[lonsATHA cTepeoMeTpHUH: TOUKA, IpsIMas,
IIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBujIa N300pakeHUs Ha PUCYHKE
TUIOCKOCTH, MapajuIeIbHBIX TPSIMBIX
(OTpe3KoB), cepeInHbI OTpe3Ka

[TonsTHs: MepeceKkarouecs MIOCKOCTH,
nepeceKaromecs npsmas ¥ miocKocCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: TepeceKarouecs MIOCKOCTH,
MepeCceKarOINecs MpsiMasi v TIOCKOCTH;
MOJTYTTPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE
MIPOCTEHIIINX TPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00OBEKTOB
MHororpaHHuKH, U300paKeHUE
MPOCTEHIIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX O0HEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE




CJICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHHU U TIEPBBIC
crneactBus u3 HUX. CocoObl 3a1aHus
MPSAMBIX U INIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

10

N300pakeHne ceueHnil mupaMubl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOIST Yepe3 ux peopa.
N300paxkeHue nmepeceueHus MoITydeHHBIX
IJIOCKOCTEN. PackpammBaHue MOCTpOEHHBIX
CEUYCHUM Pa3sHbIMHU IBETaAMU

11

N300pakeHne ceueHnil mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 ux peopa.
N3o0pakeHue nepeceueHust moayueHHbIX
IJIOCKOCTEN. PackpammBaHue MOCTPOEHHBIX
CEUYeHUM Pa3sHbIMH IBETaAMU

12

N300paxenune cedyeHunit nupamuibl, Kyoa u
MIPU3MBI, KOTOpBIE TPOXOAT uepe3 ux peéopa.
N3o0paxkeHue nepeceueHust moayueHHbIX
IJIOCKOCTEN. PackpammBaHye MOCTPOEHHBIX
CEUEHUN pa3HBIMU L[BETAMU

13

N300paxenune cedyeHuit nupamMuabl, Kyoa u
MIPU3MBbI, KOTOPBIE TPOXOIAT uepe3 ux peéopa.
N3o0pakeHune nepeceueHnst moaydeHHbIX
IIJIOCKOCTEN. PackpammBanye MOCTpOEHHBIX
CEUEHUN Pa3HbIMHU LIBETAMU

14

Merton cnesioB AJist MOCTPOSHUS CeUSHUMN




15

16

17

Merton cneoB uisi HOCTPOCHUS CEUCHHUI.
CBolicTBa niepece4eHnii NpsIMbIX U
IIOCKOCTEH

Merton cneoB uisi HOCTPOCHUS CEUCHHUI.
CaoiicTBa nepeceyeHuid NpAMbIX U
IIOCKOCTEN

[Toctpoenue ceveHwuii B mupamuie, Kyoe mo
TpéM Toukam Ha pEbpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMHCh 111aroB
MIOCTPOEHUSA

18

[TocTpoenue ceveHwuii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEN U 3aMHCh 111aroB
MIOCTPOEHUS

19

[TocTpoenue ceuenunii B mupamu/ie, Kyoe mno
TpéM Toukam Ha péopax. CoznaHue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MIOCTPOEHUS

20

[TocTpoenue ceuenuii B nmupamu/ie, Kyoe mno
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

21

22

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

[ToBTOpenue nmnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUIX Ha
BBIHOCHBIX yepTexax. Mcropus pa3Butus
IJTAHUMETPUU U CTEPEOMETPUM




23

24

25

26

KonTpoabHasi padora Ne 1 mo teme
""Akcuomsl crepeomerpun. Cevyenus'"

Bsaumnoe pacrnonoxeHue npsiMbix B
npoctpancTBe. CKpeuBaronecs npsmelie.
[Ipu3Haky CKpEMIMUBAIOIINXCS MPSMBIX.
[TapaniensHble MpsiMble B TPOCTPAHCTBE

Teopema o CylIeCTBOBaHUU U
€MHCTBEHHOCTH IIPSIMOM IMapajuieIbHON
JAHHOU NPSIMOM, MPOXOASILIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIS)KAIeH Ha JaHHOMN
npsMoii. Jlemma o mepecedeHum
MapajuieIbHBIX MPSMBIX TNIOCKOCTHIO

[TapannensHOCTh TpeX MpsIMBIX. Teopema o
TpEX mapajuieNbHBIX NpsAMbIX. Teopema o
CKPEUIMBAIOIINXCS MPSMBIX

27

[TapannensHoe npoexktupoBanue. OCHOBHBIE
CBOMCTBA MapajlIeIbHOTO MPOEKTUPOBAHUSI.
N3o06paxkenune pazHbIX Guryp B
napajuieIbHON NPOEKINH

28

[enTpanbsHas npoekuus. YToiu ¢
COHAITPaBJICHHBIMHU CTOPOHAMH. YTOJ MEXIY
TPSIMBIMH

29

30

3agaun Ha OKA3aTeNbCTBO U UCCIIEIOBaHUE,
CBSI3aHHBIE C PACIIONIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

[TonsATHS: mapamienbHOCTh NPSAMON U
IIJIOCKOCTH B IpocTpaHcTBe. [Ipu3nak
MapajuIeIbHOCTH MPSIMON U TUIOCKOCTH.
CaolicTBa napajuieIbHOCTH MPSIMOM U




31

IIJIOCKOCTH

['eomeTpuueckue 3a1aun Ha BHIYUCICHHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE

32

[TocTpoenue ceueHus, MPOXOASILETO Yepe3
JAHHYIO IPSIMYIO HA YepTEkKE U
napajuieJIbHOTO Apyroi npsMoi. Pacuér
OTHOLUEHUH

33

[MapannenpHas MpOeKIHs, TIPUMEHEHUE JUISI
IIOCTPOEHHUSI CEYEHUH KyOa U
napauienenumnena. CBoncTaa
napajuiefienune1a u NpusMbl

34

35

36

37

[TapannensHele ockocty. [Ipusnaku
HapajyIeNIbHOCTH JIBYX IUIOCKOCTEH

Teopema 0 napajuIeIbBHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH, IPOXOAAIIEN
Yyepe3 TOUKY, HE MPUHAJICKAIYIO TaHHON
IIJIOCKOCTH U CJICJICTBUSA U3 HEé

CaolicTBa napamuienbHbIX INIOCKOCTEN: O
[apaJUIEIbHOCTH IIPSIMBIX IIEPECEUCHHUS IIPU
[IEPECEUCHUH IBYX NapaJlIeIbHbIX
IIJIOCKOCTEMN TpeThen

CBoiicTBa mapayIenbHbIX MJIOCKOCTEH: 00
OTpe3Kax NapajuleIbHbIX MPSAMBIX,
3aKJIFOUYEHHBIX MEX]y NTapalJIeIbHBIMU
IJIOCKOCTSIMU; O IIEPECEUEHUH NTPSIMOH ©
JBYMsI TapaJlIeIbHBIMU JIOCKOCTSIMU




[ToBTopenue: Teopema Iudaropa na

38
IJIOCKOCTH

19 IloBTOpPEHME: TPUTOHOMETPHS
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CoiicTBa Ky0a 1 MPSIMOYT'OJIBLHOTO
napajuienenumnesa

A1 Beruucnenue JUInH OTpe3KoB B KyOe U
MPSIMOYTOJIBHOM TapajuiesenuIee
[lepneHIUKyYIAPHOCTD NPSMOU U IIIOCKOCTH.

42 [Ipu3Hak nepneHANKYJIIPHOCTH IPSIMON U
IJIOCKOCTH
[IepneHUKyYISIPHOCTB MPSAMOM U TUIOCKOCTH.

43 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U
IIJIOCKOCTH
Teopema o CylIeCTBOBaHUU U

44 €AMHCTBEHHOCTH IPSIMOM, TPOXOASIIEH
yepe3 TOUKY IPOCTPaHCTBA U
MEPIEeHIUKYISPHON K MIIOCKOCTH

45 [InockocTy ¥ NepNEHANKYISPHBIE UM
MpsiMble B MHOTOTpaHHHUKaX

46 [InockocTy ¥ epNEHANKYISPHBIE UM
IIPsIMBbIE B MHOTOTpaHHHUKAX

47 [lepnennukynsp u HakinoHHas. [locTpoenue
MEePIEeHIUKYIIApa U3 TOYKU Ha MPAMYIO

43 Ilepnennukynsp u HaknoHHas. [loctpoenue
MEPIEeHIUKYIIApa U3 TOYKU Ha MPAMYIO

49 Teopema o Tpéx nepreHANKYIsApax (Mpsmas

u oOpaTHast)




Teopema o Tpéx nepneHAUKYIsIpax (mpsmas

>0 u oOparHast)

51 Yron Mexay CKpenuBarOIUMUCS TPIMbIMHU

5 [Touck neprneHauKyISpHBIX MPSAMBIX C
IIOMOILBIO NIEPIEHANKYIISPHBIX INIOCKOCTEN

53 OpToroHaJibHOE IPOCKTUPOBAHKUE
[TocTpoenue ceueHuii Kyoa, IpU3MBI,

54 MPaBUILHON MUPAMHUJIBI C TIOMOLIBIO
OpPTOTOHAJILHOU NMPOEKINH
[TocTpoenue ceueHuii Kyoa, IpU3MBI,

55 MPaBUWILHOM MUPAMHUJIBI C IOMOLIBIO
OPTOTOHAJILHOMN MPOEKIINH
CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

56 mockocTy. [nockoctu cumMerpuil B
MHOTOTpaHHUKaX

57 [Ipu3Hak NepneHMKyJIIpHOCTH MIPSIMON U
IIJIOCKOCTH KaK CIIECTBUE CUMMETPUU

53 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSTHUM OT TOYKH O MJIOCKOCTH

59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PAcCTOSTHUM OT TOYKH O IMIIOCKOCTH
CriocoObl OIYCTHTh NEPIEHIUKYIISAPHI:

60 CUMMETpPHUS, CIABUI TOUKHU IO NapaljIeIbHON
IpsAIMOI

61 CrBur 1o HenapayIeIbHOU NMPSMOH,
M3MEHEHUE PACCTOSHUN

62 KonTtpouabHas pa6ora Ne 2 no teme

"B3auMHOe pacnosioykeHue nNpsMbIX 1




63

IUIOCKOCTEeH B mpocTpancrae’

IToBTOpEHME: Yyroa Mexay PSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
[IPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIMBAOIIUMUCH IPAMBIMU B
IIPOCTPAHCTBE

65

66

67

FGOMeTpI/ILIeCKI/Ie MCTO/bI BBIYUCIICHUS yTIJIa
MCXKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

JIByrpanHbIil yrosi. CBOMCTBO JIMHEHHBIX
YTJIOB IBYTPaHHOTO yTIja
[lepnennukynspHeie miockoctu. CBoiicTBa
B3aMMHO NEPIIEHIUKYJISPHBIX INIOCKOCTEN

68

[Ipu3Hak nepneHaANKYJIAPHOCTH IIIOCKOCTEN;
Teopema O IIPSIMOM NepeceueHus IByX
IIJIOCKOCTEN MEPIEHINKYJIISIPHBIX TPEThEHN
IIJIOCKOCTH

69

70

71

[IpsiMoyrobHBII Napauienenunesn; Kyo;
U3MEpEeHUs], CBOMCTBA MPSIMOYTOJIBHOTO
napajuieJenuIe a

Teopema o nuaroHanan NpsAMOYroJabHOTO
napajuleNIeNUIeNa U CIEICTBUE U3 HEE
CrepeomeTpruecKkue 1 NpUKIaJHbIC 33/1a4H,

CB3aHHLIC CO B3AMMHBIM PACIIOJIOKCHHUEM
MpsAMBIX U IIJIIOCKOCTH

72

[ToBTOpEHME: CKpELIUBAIOLIUECS MPSMBIE,
napajiesIbHble INIOCKOCTH B CTaHAAPTHBIX




MHOI'OI'paHHHUKax

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKPEIMBAIOIINXCS MPSMBIX, PACCTOSIHHE

73 MEXy CKPEIMBAIOIUMUCS IPSIMBIMU B
IIPOCTBIX CUTYyaLUsAX

74 PaccrosiHue OT TOUKHM 10 IUNIOCKOCTH,
paccTosiHue OT NMPSAMOM 10 IIIOCKOCTH
Beruncnenue paccTosHUNA MEXKIY

75 CKPEIIHMBAIOIIMMUCS MPSIMBIMU € TIOMOLIBIO
MEPIEHIUKYISIPHON IIJIOCKOCTH
Tpéxrpannslii yroj, HepaBEHCTBA IS

76 TpexrpaHHbIX yrio. Teopema Iludaropa,
TEOPEMBbI KOCHHYCOB U CUHYCOB IS
TPEXTPAaHHOIO yIJia

77 DneMeHTH! cpepruuecKoil reoMeTpun:
reoJIe3NYEeCKUE JIMHUU Ha 3emile

3 KonTtpouabHnas pa6ora Ne 3 no reme
"¥Yrabl u paccrosinus"

79 CucremaTtu3zanus 3HaHui "MHOrorpaHHuK U
€ro 3J1eMeHTHI"

20 [Tupamupa. Bunsl nupamun. [paBunsnas
nupamuia

21 [Ipusma. [Ipssmast 1 HAKIOHHASI IPU3MBI.
[IpaBunbHas npusma

20 [IpssMo#t napaienenunen, NpsMoyrobHbINA
napajuienenunesa, Kyo

23 Brinyxkiible MHOrorpanHuku. Teopema

Ditnepa




Brinykibsie MHOTOrpannuku. Teopema

84 DOiinepa. [IpaBuiibHBIC U TIOJYIPABUIIbHBIC 1
MHOTOTPaHHUKHU

25 KonTpoabHasi padora Ne 4 mo teme |
"MHoOrorpaHHuKku"

26 [TonsiTHEe BEKTOpa HA IIJIOCKOCTH U B 1
IIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 PasnocTh BekTOpOB 1

89 [IpaBumno mapamienenumnena 1

90 YMHOKEHUE BEKTOPA HA YUCIIO 1

01 Pasnoxxenue Bekropa 1o 6a31/1c3vl TpEX 1
BEKTOPOB, HE JIEXKAIUX B OJHOM IJIOCKOCTH

92 CkansipHoe pou3BeJICHNE 1

93 Beruncnenue yriia Mex 1y BEKTOpaMu B i
MIPOCTPAHCTBE

94 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1

95 IIpocreiimue 3a1a4u ¢ BEKTOPaMHU 1

96 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1

97 IIpocreiimue 3a1a4u ¢ BEKTOPaMHU 1

98 O0600611eHre U cucTeMaTu3alys 3HaHU! 1

99 O06o011eHne 1 cucTeMaTu3alys 3HaHuH 1

100 Hrorosasi kKoHTpoJIbHaAsI padoTa 1

101 Hrorosasi koHTpOJIbHAsSI padoTa 1

102 O06o001enre 1 cucTeMaTru3aIus 3HaHUA 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KJIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTH4eckue
padoThI

DJIEeKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

[ToBTOpenue tems! "KoopauHaTsl BEKTOpa
Ha IUIOCKOCTH U B IPOCTpaHcTBE"

[ToBTOpenue Temsl "CkansgspHoe
IIPOU3BEIEHUE BEKTOPOB"

[ToBTOpenue TeMsl "Brruncnenue yria
MEXly BEKTOpaMH B IPOCTpaHCTBE"

[ToBTOpenue Tems! "YpaBHEeHHE IPAMOI,
MIPOXO/ISIIEH uepe3 ABE TOUKH"

YpaBHEHHE IJIOCKOCTH, HOPMaJb,
ypaBHEHHUE TJIOCKOCTH B OTpe3Kax

YPaBHeHI/Ie IJIOCKOCTH, HOPpMAJIb,
YpaBHCHHCE IIJIOCKOCTHU B OTPE3KaAX

BekropHoe npousseneHue
JIuneliHbIe HEPABEHCTBA, JIMHEWHOE
IIPOrpaMMUPOBAHUE

JInHeliHbIE HEPABEHCTBA, JIMHEMHOE
IIpOrpaMMUpPOBaHUE

10

11

AHaTMTUYECKHE METOIBI pacyéTa yria
MCXKAY MPSAMBIMHA B MHOT'OI'PAaHHUKAX

Amnanutuyeckue METOABI pacqéTa yria
MCKAY MJIOCKOCTSAMU B MHOT'OI'pPaHHUKAX

12

®opmysa pacCTOSIHUS OT TOUKH J10




IIJIOCKOCTHU B KOOpAHWHATax

Haxoaenue paccTossHUM OT TOYKHU 10

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHUM OT TOYKHU 710
MJIOCKOCTH B IPABWJIbHOW MUPAMU/IE

15 KoHnTtposbHas pabota "AHamuTuyeckas
reomerpus"

16 CeueHust MHOTOTPAHHUKOB: CTaHAapTHBIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIC/IOB
CeueHust MHOTOTPAHHUKOB: CTaHAapTHBIC

18 IUIOCKOCTH, MePEeCceUeHUs MPSMBIX U
IJIOCKOCTEMN

19 [TapamienbHbIe TPSIMBIEC U TTIOCKOCTH:
napajjielbHble CEYEHUs

20 [TapamienbHbIe IPSIMBIE U TJTIOCKOCTH:
pacu€T OTHOLIECHUI

)1 [TapannenbHble NpAMbIE U TIIIOCKOCTH: YTJIbI
MEXAY CKPEIMBAIOIINMUCS MPSIMbIMHU
[TepnienquKymsIpHBIC TIPSMBIE U TUIOCKOCTH:

2 CTaHJapTHHIC TIAPhI IEPIEHIUKYISIPHBIX
MJIOCKOCTEH U MPSMBIX, CAMMETPUHU
MHOTOTPAaHHUKOB

T [TepnenauKyIsipHBIE TPSIMBIE U TNTIOCKOCTH:
TeopeMa O TpeX MepHeHIUKYIsIpax

24 [lepnienquKynsipHBIE IPSMBIE U TJIOCKOCTHU:
BBIYHCJICHHS] IJTHH B MHOTOTPaHHUKAX

25 [ToBTOpEeHuE: MIOLAAM MHOTOYTOJIbBHUKOB,




26

bopMyJIBI IS TUTOIIAACH, COOOpaKEHUS
noao0us
[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
bopMyJIBI IS TUTOIAACH, COOOpaKEHUS
nmonoous

27

[ToBTOpEHUE: MJIOIIA 1 MHOTOYTOJIbHUKOB,
(bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
nmonoous

28

29

30

31

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
IUTOIIAAN TOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKeHUsI 1O 100Mst

[Tnomaau ceueHNit MHOTOTrPaHHUKOB:
IUIOLIAa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs 1O 100Ust
Konrponsnas pabdora "IloBropenue:
MHOT'OI'PaHHHUKH, CEUEHHUSI
MHOTOTPaHHHUKOB"

O6béM Tena. O6beM MPSIMOYTOIBHOTO
napaJsenenuneaa

32

33

34

3anaun 00 yABOEHUHU Ky0a, 0 KBajpaType
Ky0a; 0 TPUCEKIUH yIiia
CrepeomeTpHuyecKHe 3aauu, CBSI3aHHbIE C
00BEMOM MPSMOYTOIBHOTO
napaienenunena

[Ipuxnaanelie 3a1a4u, CBSI3aHHbIE C

BBIYHCIICHHEM 00BEMaA MpAMOYT'OJIbHOT'O
napajjejienmiicaa

35

O0BEM TIPSIMON MPU3MBI




CTepeOMCTpI/ILIeCKI/IC 3aa4u, CBsA3aHHBIC C

36 BBIYUCIICHHEM 00BEMOB TPSMOI TPU3MBI

17 [Tpuxnanueie 3a1a4u, CBA3aHHBIE C 00BEMOM
NPSMON MPU3MBbI
Boruncnenue 00bEMOB TN ¢ TOMOIIBIO

38 onpeaenéuHoro uarerpaita. Oobpém
HAKJIOHHOM NPU3MBI
Brruucnenue 00EMOB TEJ C TOMOIIBIO

39 onpenenéHHoro uuterpaiga. Oopém
MUPaMU/IbI

40 ®opmyna o0béma nupamuabl. OTHOIICHKE
00BeMOB MUpamMu ¢ OOLIUM YTIIOM

41 dopmyna 06bpéMa mupamuiel. OTHOIIEHHE
00BEeMOB MUpaMUJ ¢ OOLITUM YTIIOM

4 CrepeomeTpuyuecKue 3a1a4u, CBI3aHHBIE C
00bEMaMH HAKJIIOHHOW MPU3MBI

43 CrepeomeTpuyuecKkue 3a1a4u, CBI3aHHbIE C
00BEMamMH UpaMUIbI
[Mpuknanueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHBIE C 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagaeie 3agaun 1o Teme "OOBEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MHUPaMUIbI

46 [Tpumenenne o0bEMOB. Boruncienue
PacCTOSIHUS A0 MIOCKOCTH

47 Kontponbnas pabora "O6bEM
MHOTOTpaHHHKaA"

48 [unuaapuyeckas MOBEPXHOCTbD,




00pasyromue MUJIMHIPUICCKOM
MOBEPXHOCTHU

Humuaap. [Ipsmoit KpyroBoi HUIHHAD.

4 [1nomane NOBEpXHOCTU HUIUHAPA

50 Konunueckast moBepxHOCTh, 00pa3yromiye
KOHHUYECKOU nmoBepxHoctu. Konyc

51 CeueHue KOHYcCa IIIOCKOCTBIO,
MapajuleIbHOM IJIOCKOCTH OCHOBAHUSA

57 Yceuénnblii konyc. M300paxeHne KOHyCOB
U YCEUEHHBIX KOHYCOB

53 [Tnomaae 6OKOBOM MOBEPXHOCTH U ITOJTHON
MIOBEPXHOCTU KOHYCa

54 [Tnomans 60KOBOM MOBEPXHOCTHU U MOJHOMN
MOBEPXHOCTU KOHYCa
CrepeomeTpruecKkue 3aauu Ha

55 JIOKa3aTeNIbCTBO U BBIYUCIIEHUE,
MOCTPOEHUEM CEUEHUH UINH/PA, KOHyCca
CrepeomeTpHuuecKue 3aa4u Ha

56 JIOKa3aTeILCTBO U BLIYHCIICHHE,
MOCTPOEHUEM CEUEHUH UINH/PA, KOHyCca

57 [Ipuknagubie 3a1a91, CBSI3aHHBIE C
ATUHAPOM

58 [Ipuknannelie 3a7a4n, CBsI3aHHbBIE C
HUATUHAPOM

59 Cdepa u map
[lepeceuenue chepsl U mapa ¢ MIOCKOCTHIO.

60 Kacanue mapa u cheps! miockoctsio. Bua u

n300pakeHHe mmapa




61

62

[Tepeceuenue cdepsl u IIapa ¢ MIOCKOCTHIO.
Kacanue mapa u cepsi mnockoctero. Bun u
n300paKeHue mapa

VYpasuenue chepsl. [Lmomans chepsl u e€
yacTei

63

64

65

66

Cummerpus chepsl 1 mapa

CrepeoMeTpHUECKHUE 3a/1a4i Ha
JOKa3aTCJIbCTBO U BBIYMCJIICHHUEC, CBA3aHHBIC
co chepoii U apom, TOCTPOCHHEM UX
CEUYEHHU TIOCKOCTHIO

CrepeoMeTpHUECKHUE 3a/1a4i Ha
JI0Ka3aTeIbCTBO M BHIYUCIICHHE, CBI3aHHBIC
co chepoii 1 apom, TOCTPOCHUEM X
CEUYEHHUM TIOCKOCTHIO

[Tpuxnanubie 3a1a4n, CBI3aHHBIE CO chepoit
U I1apoM

67

[ToBTOpEHUE: OKPYKHOCTH HA MJIOCKOCTH,
BBIYUCJIICHUSA B OKp}’)KHOCTI/I, CTaHJlapTHI)IG
monoous

68

69

70

Pazmuuanbie KOM6I/IHaIII/II/I TCJI BpalllICHUSA U
MHOTI'OI'paHHUKOB

3anaun o Teme "Tena U MOBEPXHOCTH
BpaiueHus"
3amaun o Teme "Tena u MOBEPXHOCTH
BpaiueHus"

71

72

KonTponbhas pabota "Tena u moBepXHOCTH
BpaieHus"

O6wém nununaapa. Teopema 06 00bEME




73

MpsAMOIo NUJIMHAPA

Boruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéHHoro uaTerpaiga. OobéM KoHyca

74

75

76

[Tnomaay 60KOBO U MOTHOI MOBEPXHOCTH
KOHyca

CrepeomMeTpruecKue 3a/1a4M, CBI3aHHBIC C
BBIUKCIICHHEM 00BEMOB IIMIIMHpPA, KOHYCA
[Ipuknanueie 3agaun o teme "OO0BbEMBI U
IJI0IIaAu oBepxHOCTeH Ten"

77

O06béM mapa u mapoBoro cexkropa. Teopema
00 00béme mapa. [Inomans chepsr.
CrepeomeTpHyeCcKHe 3a/1a4H, CBSI3aHHBIE C
BBIYHCIICHUEM 00BEMOB I11apa, IIapoOBOTO
CerMEeHTa U IapOBOIr0 CEKTOpa

78

[Mpuknanueie 3agaun mo Teme "O0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 1I1apa U
miomaaso cepbl. COOTHOMIEHUS MEKITY
TUTOMIAISIMA TTOBEPXHOCTEH M 00bEMaMuU
MTOJOOHBIX TEll

79

[TonoOHbIe TENa B MPOCTPAHCTBE.
N3menenune o6bEMa rpu mogo0muu.
CrepeomeTpudecKue 3a1a4uu, CBI3aHHBIC C
BBIUHCIIEHHEM 00BEMOB TeENI U IUIOMIAIEN
[IOBEPXHOCTEN

80

81

KonTponbnas padota "Ilnomanu
MOBEPXHOCTH U 0OBEMBI KPYTIIBIX TET"

JIBrokeHus npoctpancTBa. OToOpakeHusl.
JBuxenust u paBeHCTBO (uryp. OOmime




82

CBOMCTBA IBW)XCHUU

Buael n1BukeHMit: napauielIbHbIN IEPEHOC,
LIEHTpaJIbHAsl CAMMETPHUS, 3epKajbHAas
CHMMETpHUS, IOBOPOT BOKPYT MPSIMOMH

&3

84

85

[Ipeo6pazoBanust mogodus. [Ipsmast u cdhepa
Ditnepa
['eomeTpHuuecKue 3a1aun Ha IPUMEHEHHE

JABUXXCHUA

KoHTtposbHas padota "BekTopsl B
npocTpaHcTBe"

86

Ob6o6maromee nmoBropenue 11 moHsTHH 1
MeToJ10B Kypca reomerpuu 10—-11 knaccos,
cucremarusauus 3Hanuii: "l[lapamieabHocTh
OPSMBIX M IJIOCKOCTEHN B MpocTpaHCcTBe"

87

O6o06matomiee moBTopenue 11 moHsTHi 1
MeTo10B Kypca reometrpuu 10—11 knaccos,
cUCTeMaTu3alus 3HaHui: "BekTopsl B
npocTtpancTae"

88

89

90

Ob6o6uaroree noropeHue 11 noHsATUit 1
MeTo10B Kypca reometrpun 10—11 kmnaccos,
cucTeMaTru3anus 3HaHui: "BekTopsl B
npoctpaHcTse”

Ob6o6maromee noropenue 11 noHsATHi 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cuctemaruzanus 3HaHuit: "OobeM
MHOTOrpaHHHUKa"

Ob6o6maroree noropenue 11 noHsATHi 1
MeTo10B Kypca reometrpun 10—11 knaccos,




cucremarusanus 3gagnii: "O0beM
MHOTOrpaHHHKA"

O6o6matomee moBropeHue 11 moHsTH 1
MeTOJI0B Kypca reometpun 10—11 knaccos,

o1 cucreMarusanus 3gaguii: "Ilnomann
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX TE"
Ob6o6maromee nosropenue 11 noHsATH 1

9 MeTo10B Kypca reomerpuu 10—11 knaccos,
cucreMarusanus 3gaguii: "Ilnomanun
MOBEPXHOCTU U 00BEMBI KPYTIIBIX Ten"

93 Wrorosas koHTpoJsibHasA paboTa

94 HroroBast KoHTpoIbHAs paboTa

95 [ToBTOpeHnue, 0600IICHNE 1
cucTeMaTtu3anus 3HaHUI
Hcrtopust pazButusi ctTepeoMeTprn Kak

96 HAyKH U €€ poJib B pa3BUTHUH COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI
Hcropust pa3BUTHSA CTEPEOMETPUN KaK

97 HayKU U €€ pojib B Pa3BUTHH COBPEMEHHBIX

HHXXCHCPHBIX U KOMITBIOTCPHBIX TEXHOIOTHI

Hcropus pa3BuTus CTEpeOMETPUM Kak
98 HAyKH U €€ poJib B pa3BUTUN COBPEMEHHBIX
WH)KEHEPHBIX 1 KOMIIBIOTEPHBIX TEXHOJIOTHM

Hcropust pa3BUTHS CTEPEOMETPUH KaK

99 HAyKH U €€ poJib B pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHM

100 Hcropust pa3BUTHS CTEPEOMETPUH KaK

HAyKH U €€ poJib B Pa3BUTHUU COBPEMEHHBIX




HWHXKXCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHI

Hctopus pazButusi crepeoMeTpun Kak
101 HayKH U €€ pOJib B pa3BUTUH COBPEMEHHBIX
MHKCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

Wcropus pa3BuTUs CTEPEOMETPUM KaK

102 HAyKH U €€ poJib B pa3BUTUH COBPEMEHHBIX 1
WH)KEHEPHBIX 1 KOMIIBIOTEPHBIX TEXHOJIOTHHA
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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