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MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHMTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
OOyYarONIMMUCS TOHSITUIHHBIX OCHOB T'€OMETPUHM, MPHU JI0KA3ATEIBCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
nHpopmaTtrka»  yepe3  O0eClEeUeHHE  BO3MOXXKHOCTH  NPUOOpPETEHHUS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
pPaCHIMPSAIONIMMHI U YCUIIMBAIOIIUMHU Kypc 0a30BOT0O YPOBHS, SIBIISIOTCS:

pacuIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIIMX MATEMATUYECKUX MOJEIISAX, MO3BOJSIOIIMX OINKCBHIBATH M W3Yy4aTb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
IMPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMH CBOWCTBaMH, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MHpPE MHOTIOTPaHHUKM W Te€la BpalICHUsA, KOHCTPYUPOBATh TIE€OMETPUYECKUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
pEILIEHUs, YMEHUA UX MPUMEHATh, MPOBOJAUTH JOKA3aTEIIbHBIE PACCYK/ICHUS B
XOJI€ PELIECHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMAaTUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CTIOCOOHOCTEH 00y4aroniuxcs, Mo3HaBaTeIbHONW aKTHBHOCTH, MCCIICOBATEIBCKUX
YMEHHM, KpUTUIHOCTH MBIIIICHUS, HHTEpPeCca K U3YUCHHUIO TeOMETPHH;

dbopmupoBanrne (PYHKITMOHATBEHONH TPAMOTHOCTH, PEJIECBAHTHON TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX CHTYAIHSIX U MPU U3YUCHUH IPYTHUX
y4eOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHUS PEAbHBIX CHUTYalldii, WCCIICIOBAaHUS IMOCTPOCHHBIX MOJIEICH,
WHTEPIPETAINN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUM  pacmpenenserca He  TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMITHAIBHBIM BOTIPOCAM O0yUarOIIHeCs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeNbHBIX MpOrpaMM, OOECHeunuTh YriyOJIEHHOE
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaIbHbIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 gyaca: B 10 kimacce — 102 gaca (3 gaca B Hemenro), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TNOHATHS  cTepeoMeTpur. Touka, ImpsMas, IIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpellMBaromuecss npsmele. [Ipu3Hakm ckpemumBaromumxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapaJJIEIbHOTO MPOEKTUpOBaHUs. HM300paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopemMa O MpsSMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  MPU3HAK  IEPHEHIMKYJAPHOCTH  JBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yruia. TeopeMbl KOCMHYCOB M CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenienunienr, NOPSAMOYIOJIBHBIA — TNApajUleenunes; ¢  €ro  CBOMCTBA.
Kparuyaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: nN-yronbHas nupamuja,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
NIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIpDAaHHUKM: IIPAaBWIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’3Jp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJEMEHTBI CHUMMETPUHM  IPABHJIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O pPa3jIOKEHUH BEKTOpa IO TpEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBsi3b MEXIy KOOpPAMHATAMHM BEKTOpA U
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyrolue TMoBepxHOocTed. Tema BpaieHus:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBI, IWIMHIPA, MUpaMHUIbl 1 KOHyca. OOBEM mIapa U 1MapoBOTO
CerMEeHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWJIMHAP, ONHMCAaHHas okojio muiuHiapa. llepeceuenue cdepsl U mapa ¢
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



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

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tonobue B mpocTpaHcTBe. OTHOIIEHHE OOBEMOB, IUIOIIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYISAPHO OCH), CEYEHHUs KOHyca (MmapasuiesibHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepauuud Haja BeKTopamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3a7a4.

J{BUKeHNs B IPOCTPAHCTBE

JIBwxenus mpoctpanHcTBa. OTtoOpakenus. [[BrkeHUs U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEpPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[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(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOILIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTUKEHUNM HAyKHM U JAESTENbHOCTbIO YYEHOT0, OCO3HaHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HHU, BOCHIPUUMYHUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3iu4HbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE THUTAHUE, COATAHCHPOBAHHBIA PEKUM 3aHITHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUIO HA TMPOTSKEHUU BCEU >KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMAILHO-IKOHOMHUYECKHUX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON M COIMAIbHOU
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [UJI1 Pa3BUTUS UMBUJIM3AIMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHNS U CPABHEHMSI, KPUTEPUHU ITPOBOJIMMOTO aHAJIH3;

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

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUIX M YTBEPXKICHUSAX, MPENIaratb KPUTEPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUI
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  pEIIEHHUsA, BbIOMpaTh HauOoliee MOAXOASIMA €  y4€TOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIIMBaTh MUCKOMOE W JaHHOE, (hOpMHpOBaTH TMIOTE3Yy, apTyMEHTUPOBATH
CBOIO MO3MIINIO, MHEHUE;

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

CaMOCTOSITENILHO (pOpMyYIMpPOBaTh OOOOIIEHHS W BBIBOJBI IO pe3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPEINOJIOKEHHUS O €TO PA3BUTHHU B HOBBIX YCIIOBHUSX.

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 HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATH CY>KICHHUS B COOTBETCTBUU C YCIIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYKIAe€MOI TEMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIACHS, CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/JE€Th  HABBIKAMU  I[IO3HABAaTEJbHOM  pediekcuu Kak  OCO3HaHUs
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPHU PELICHUM 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB JESTEIbHOCTH, HAXOUTh OLINOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JEeSTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacmpelneisTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJIMHUPOBAaTh CBOM JEHUCTBHA C JPYTMMH WICHAMH KOMaH]bI, OLICHUBAaTh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOydaromuiicss HayduTCs:

e CBOOOZHO OMEpUPOBATH OCHOBHBIMH TIOHSTHSIMH CTEPEOMETPUHU TPHU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e IPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEJCTBHUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJTaCCU(UIIMPOBATh B3aUMHOE PACIOJOKEHHE TIPSIMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOZHO  OMEpUPOBATh TMOHSATUSMH, CBS3aHHBIMH C  yIriaMd B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOTHO OTIEPUPOBATH MTOHATUSMU, CBSI3aHHBIMU C MHOTOTPAaHHUKAMH,



¢ CBOOOJTHO pAacrmo3HaBaThb OCHOBHBIE BHABI MHOTOTPAHHUKOB (IIpHU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCU(UUIMPOBATh ~ MHOTOTPAHHMKH,  BbIOMpass ~ OCHOBaHHS  JUIA
KJaccu(uKanuy;

¢CBOOOZIHO  ONEpUPOBATH  IMOHATUSAMH, CBA3AHHBIMH C  CEYCHHEM
MHOTOTPaHHHUKOB TJIOCKOCTHIO;

* BBITIOJIHATH MApaJUIETbHOE, IEHTPAIHHOE U OPTOTOHATLHOE MMPOCKTUPOBAHUE
¢uryp Ha mIOCKOCTb, BHITOTHATH U300pakeHus! GUryp Ha IIIOCKOCTH;

¢ CTPOUTH CEYEHUS MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMH, BBINOJIHATH
(BBIHOCHBIC) TIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (Uryp:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYHCIIATH IJIOMIAAN TIOBEPXHOCTEH MHOTOTPAHHUKOB (MIpU3Ma, TUPaMU/IA),
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

e CBOOOJTHO OINEpPUPOBATH MOHATUSAMHU: CUMMETPHUSI B HPOCTPAHCTBE, LIEHTD,
OCb M IUIOCKOCTh CHMMETPUHU, LEHTP, OCh M TUIOCKOCTh CHMMETPUU
durypsr;

¢ CBOOOJTHO OMEPUPOBATH MOHITHSIMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpAMHATAaM B IPOCTPAHCTBE;

* BBITIOJIHATH ACUCTBUS HAJl BEKTOPAMU;

epelmIaTh 3aJayd Ha JOKa3aTelIbCTBO MAaTEMAaTUYECKUX OTHOLICHUH U
HaXO0XJICHWE TEOMETPUUYECKUX BEIMYUH, MPUMEHSS W3BECTHBIE METObI
IpU PELIEHUH MaTeMaTHYECKHUX 3a/a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHSI
CJI0KHOCTH;

e IPUMEHATh MNPOCTEHIINE TNPOrpaMMHBIE CPEICTBA U BJIEKTPOHHO-
KOMMYHHKAITIOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPUIECKUX 3a]1aY;

e U3BJICKaTh, MPEOOPA30BBIBATh M HMHTEPHPETUPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

e IPUMEHATH  TOJIYYCHHbIE 3HAHMS HA TMPaKTUKE: CpaBHUBATh U
aHAIIM3UPOBATh pealbHBIC CUTYAIlUU, TPUMEHSATh U3YUYCHHBIC MOHSATHUS B
nporecce TMOWCKAa PpeHIeHHWs MaTeMaTH4ecKd  chopMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBATh pEAIbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOCHHBIE MOJENHU C MCIOJIb30BAaHUEM T€OMETPUUECKHUX
MOHATUH W TEOpeM, ammapara aiareOpbl, pemaTh MPaKTUYECKHe 3aaadH,
CBSI3aHHBIC C HAX0XJICHUEM T€OMETPHUECKUX BEINYNH;

e UMETh TpPEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTUS TEOMETPUH Kak
COCTaBHO 4acTH pyHIaMEHTa Pa3BUTHSI TEXHOIOTHIA.

K konmy 11 kiacca o0yyaronuiicss HAy4uTCs:



¢ CBOOOHO OIEpUPOBATh TOHATHUSIMH, CBS3aHHBIMU C IUIMHAPUYECKOH,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

e ONIEPUPOBATH MOHATUSIMH, CBS3AaHHBIMU C TEJaMHU BpaALICHUS: HUIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

e pacro3HaBaTh TeJia BpalleHus (IWIMHAP, KOHYC, cdepa U 1map) U 0ObICHATD
CHIOCOOBI MOTYYCHHsI TEJ BPaICHHS;

e KJIaCCU(UIMPOBATH B3AUMHOE PACIOJIOKEHHE CPEPhI U MIIOCKOCTH;

 BBIYUCIISITh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M T BpalleHus,
O0BEMBI U IUIOMIAJM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJI BpalllCHHS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

e CBOOOZHO OINEpPUPOBATH MOHATUSMH, CBSA3AaHHBIMH C KOMOWHALMSIMHU TEJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, cepa, BIUCaHHAS B MHOTOTPAHHUK WIIU TEJIO
BpAaIllCHHUS;

e BBIYUCIISITh COOTHOIICHHSI MEXKIY IJIOIIAIIMHU MOBEPXHOCTEN M 00BEMaMuU
ITOTO0OHBIX TEN;

e M300paxaTh HW3y4yaeMble (UTYPBI, BBIMOJIHATH (BBIHOCHBIC) TIJIOCKUE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TeJl BpAIllCHUS;

e U3BJIEKATh, WHTEPIPETHUPOBATH W MpeoOpa3oBbIBaTh HH(MOpMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, TMpeJCTaBICHHYIO0 Ha
yepTeKax U pUCYHKaXx;

 CBOOOJTHO ONEPUPOBATH MOHITHEM BEKTOP B POCTPAHCTBE;

e BBITIOJIHSITh OTIEpAIIUU HAJl BEKTOPAMU;

¢ 33/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT;

e pEIIaTh TEOMETPUYECKHE 3aaYM HA BBIYMCIICHUE YTIIOB MEXKIY MPSIMBIMU U
MJIOCKOCTSAMHU, BEIYMCIIEHUE PACCTOSIHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPANMHATHOTO METOA MPU PEIICHHH;

¢ CBOOOJIHO OIEPUPOBATh TMOHSITUSMH, CBS3aHHBIMU C JBIKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

¢ BBITIOJTHATh M300paXKEHUST MHOTOTPAHHWKOB W TN BpalleHUs Mpu
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;

e CTPOUTH CEUEHHUsI MHOTOTPAHHUKOB W TeJl BPAILCHUS: CEUEHUS ILWIUHJIpa
(mapajuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYECHHS KOHYca (TapajliesibHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;

* ICNOJB30BATh METOJbl IIOCTPOECHUS CEYEHUW: METOJ CJIEJ0B, METO[
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



e IOKAa3bIBAaTh TEOMETPUIECCKUE YTBEPKICHUS;

o MPUMEHSTh TEOMETpPHYECKHE (aKThl ISl PEIICHUS CTEPEOMETPUUECKHUX
3a7a4, MPEANOJarallMX HECKOJIbKO IIaroB pEUIeHHs, €CIU YCIOBUS
NPUMEHEHUS 33JIaHbl B IBHOW M HEIBHOU (hopMe;

epelIaTh 3aJa4d Ha JOKa3aTeIIbCTBO MAaTEMATUYECKUX OTHOLICHUH U
HAXOXKJECHUE TEOMETPUIECCKUX BEIIMUNH;

o MPUMEHSTHh MPOTPAMMHBIE CPEICTBA W DJICKTPOHHO-KOMMYHHUKAITHOHHBIC
CUCTEMBI TIPH PEIICHUH CTePEOMETPHUSCKUX 3a/1a4;

o IPUMEHSATH TOJYICHHBIC 3HAHWS Ha TPAKTHKE: CPAaBHUBATh, AaHATTU3UPOBAThH
U OLICHWBaTh peagbHbIC CHUTYaIldW, MPUMEHATh H3yUYCHHBIC TOHSITHSA,
TEOPEMBI, CBOWCTBA B TMPOIECCE IIOMCKA PEIICHUS MaTeMaTHYCCKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTYyallud Ha
SI3BIKE TEOMETPHUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNIU C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3a/1ayd, CBSI3aHHBIE C HAXOXKICHUEM T'€OMETPUUCCKUX
BCITNYWH;

e IMETh TIPEACTABICHUSI 00 OCHOBHBIX JTamax pa3BUTHS TEOMETPHH Kak
COCTaBHOM yacTu (GyHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
No 11/ HaunmeHnoBaHue pa3je/ioB U TeM KosmuecTBo yacos JJeKTpOoHHBIE (HU(POBBIE)
) NMPoOrpaMmblI Bcero o0pa3oBaTe/bHbIe pecypchl
1 BBenenue B ctepeoMeTpuio 23 bubmmoreka LIOK https://urok.apkpro.ru/#
B
2 SAMHOC PACHOTOMEHAE PAMBIX B 6 bubmuoreka LIOK https://urok.apkpro.ru/#
MIPOCTPAHCTBE
n o
3 ApAILIICHIPHOCTD [IPAMBIX H ILTOCKOCTEH B 8 bubnuoreka I{OK https://urok.apkpro.ru/#
POCTPAHCTBE
[leprieHIUKyYIAPHOCTD TIPSt
4 PHEHIHEYIP PAMBEE H 25 Bu6miorexa LIOK https://urok.apkpro.ru/#
IUTOCKOCTEH B MIPOCTPAHCTBE
Vsl u paccTossHUS 16 bubnmoreka L{OK https://urok.apkpro.ru/#
MHororpanHuK# 7 bubnuoreka L{OK https://urok.apkpro.ru/#
Bexkropsl B mpocTpaHcTBe 12 bubnmoreka L{OK https://urok.apkpro.ru/#
IT , 0000
8 OBTOPEHHE, 000 meHI:Ie . 5 buomuoreka I{OK https://urok.apkpro.ru/#
CUCTEMAaTH3AIIHsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102



https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/

11 KJIACC

No 11/ HaumeHoBaHue pa3/iesioB U TeM Koanuecrno yacos JuaexkTpoHHbIe (HU(pPOBbHIE)
) NMPOrpaMMblI Bcero o0pa3oBaTebHbIE PeCypChl
1 AHaMTHYECKasi TeOMETPHS 15 bubmuoreka [{OK https://urok.apkpro.ru/#
IT 000
2 OBTOPEHHE, 000 merje 1 15 bu6mmoreka LIOK https://urok.apkpro.ru/#
CHUCTEMAaTH3alMsl 3HAHHMA
3 OO0BEM MHOTOTpaHHHKA 17 bubnmoreka L{OK https://urok.apkpro.ru/#
4 Tena Bpamenus 24 bu6mmoreka LIOK https://urok.apkpro.ru/#
I 5
5 FIOTHAAN TOBEPXHOCTH 1 OOBEMBL 9 bubmuorexa I{OK https://urok.apkpro.ru/#
KPYTJIBIX TEJ
6 JBroxeHus 5 bubmuoreka LIOK https://urok.apkpro.ru/#
II 000
7 OBTOPEHHE, 000 meHI:Ie . 17 bu6nuoreka IIOK https://urok.apkpro.ru/#
CUCTEeMAaTH3aIHsl 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

Koan4gecTBO 4acoB

Bcero

OcHoBHBIE TpaBUIIa N300pKEHNUS HA PUCYHKE TNTIOCKOCTH, apaJIeNIbHBIX MPSIMBIX (OTPE3KOB),

1 CepeIMHBI OTPE3Ka 1

5 [ToHsATHS cTepeoMeTpUH: TOUKA, NpsiMasi, INIOCKOCTh, IPOcTpaHcTBO. OCHOBHBIE MpaBuUiia 1
1300pakeHNs Ha PUCYHKE IUIOCKOCTH, NapaJuIeIbHbIX MPSAMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka

3 [TonsaTHs: MEepecekaronmecs MIOCKOCTH, MEPECEKAIONTNecs PSIMas U IMII0CKOCTD; 1
HOJIYIIPOCTPAHCTBO

4 [TonsaTHS: IepeceKaromuecs MIOCKOCTH, IIEPECEKAIONIUECs MPsIMasi U TIIOCKOCTb; 1
HOJYTIPOCTPAHCTBO

5 MHororpaHHUKH, ©300paKeHHE MIPOCTEUIINX TPOCTPAHCTBEHHBIX (UTYp, HECYIIECTBYIOIINX 1
00BEKTOB

6 AKCHOMBI CTEPEOMETPHH U TIEPBBIE CIEACTBUS U3 HUX 1

7 MHororpaHHUKH, H300paKeHHE MIPOCTEUIINX MPOCTPAHCTBEHHBIX (UTYP, HECYIIECTBYIOIINX 1
00BEKTOB

8 AKCHOMBI CTEPEOMETPHH U TIEpBbIE CIICACTBUS U3 HUX 1

9 AKCHOMBI CTEPEOMETPHH U TIEPBBIE CIeACTBUS 13 HUX. CIIOCOOBI 3a/1aHuUs MIPSIMBIX U TUIOCKOCTEH 1
B npocTpancTBe. O603HAUEHUS NPSAMBIX U IIOCKOCTEH
N300parkeHue ceueHuil mupaMubl, Kyoa U MpU3Mbl, KOTOpbIE IPOXOAST yepe3 Ux peodpa.

10 N300pakeHne nepecedeHus MoIydeHHbIX MII0CKOCcTel. PackpamnBaHie MOCTPOSHHBIX CEUeHHUH 1
pa3HBIMU IIBETaMHU
N300parkeHne ceueHuil mupaMuipl, Kyoa U Mpu3Mbl, KOTOPbIE IPOXOIT yepe3 ux peopa.

11 N300pakeHne nepecedeHus MoIydeHHbIX III0CKOCcTel. PackpamuBaHie MOCTPOCHHBIX CEUECHHUH 1

Pa3HbIMU [IBETAMU




N300pakeHne ceueHuil mupaMubl, Kyoa U pU3MBbl, KOTOPbIE IPOXOASAT Yepe3 ux peodpa.

12 N3006paxeHue nepeceueHus MOMyuYeHHBIX TNIOCKOCTEeN. PackpalirBanyue moCTPOSHHbBIX CEYCHHM
pa3HBIMU LIBETAMHU
N300paxkeHne ceyeHuit mupamMuibl, Kyda v MPU3MbI, KOTOPBIE MIPOXOIAT Yepe3 ux peopa.

13 N300paxeHue nepeceueHus MoMydeHHBIX TUIOCKOCTEH. PackpainBanue MOCTPOSHHBIX CEUCHUN
Pa3HBIMU LIBETAMH

14 Meroa cnefoB At NOCTPOEHUS CEYEHU

15 Merton cnenoB st HOCTpoeHus ceueHunii. CBOMCTBA MepeceyeHui MPAMbBIX U INIOCKOCTEH

16 Meton cienoB [uist MOCTpoeHus ceueHuil. CBOMCTBA epeceyeHH NPSMBIX U MJIOCKOCTEN

17 [Toctpoenue ceuenuii B mupamuie, Kyoe mo Tpém Toukam Ha péopax. Co3qaHue BHIHOCHBIX
YepTeKel U 3aMKCh IIAroB NOCTPOCHUS

18 [TocTpoenue ceueHmii B mupamuie, Kyoe mo Tpém Toukam Ha péopax. Co3ganne BHIHOCHBIX
YEepTE)KEN U 3alKCh IIAroB NOCTPOCHUS

19 [TocTpoenue ceueHuii B nupamue, Kyoe mo TpéM Toukam Ha péopax. Co3gaHne BBIHOCHBIX
YEepTE)KEN U 3alKUCh IIAroB MOCTPOCHUS

20 [TocTpoenue ceuenuit B mupamue, Kyoe rmo TpéM Toukam Ha péopax. Co3gaHne BBIHOCHBIX
YepTeKer U 3alKCh I1aroB NOCTPOCHUS

21 [ToBTOpenue nnanumerpuu: Teopema o mponopIHOHaIbHBIX O0Tpe3Kax. [logobue TpeyroabHUKOB

99 IToBropenue mianumerpun: Teopema MeHenas. PacueTsl B CC4eHUAX Ha BBIHOCHBIX YEPTEkKAX.
HcTopus pa3BUTHS INIAHUMETPUN U CTEPEOMETPUH

23 KonrtpomnsHas pabora "Axkcrnomsl crepeomerpun. CeueHus"

24 B3aumHoe pacrionoxeHue npsamsIx B mpocTpaHcTBe. CkpemuBatomuecs npaMsle. [Ipuznaku
CKpenBaromuxcs npsMeix. [lapamiensHsle IpsiMble B IPOCTPAHCTBE
TeopeMa 0 CyIIECTBOBAHUM U €IMHCTBEHHOCTH IIPSIMOM NapaJlIeIbHON JTaHHOM IIPSIMO,

25 MIPOXOAALIECH Yepe3 TOUKY IIPOCTPAHCTBA U HE JIeXkKAIlleW Ha TaHHOM IIpsiMoii. JleMma o
[IEPECCUCHUH NaPAIIIEIBHBIX IIPSIMBIX IIJIOCKOCTBIO

26 [TapannensHOCTh Tpex NpsAMBIX. Teopema o TpEX mapaieabHbIX IPsAMbIX. Teopema o

CKpCHIUMBAIOINUXCA ITPAMBIX




[TapannensHoe npoekTupoBaHue. OCHOBHBIE CBOMCTBA NAPAIIJIEILHOTO IPOCKTUPOBAHUS.

2t N300pakenue pa3HbIX (GUryp B napajjieabHON IPOESKIIUU 1

28 LlenTpanpHas npoeKuus. YToJl ¢ COHAIPABIEHHBIMU CTOPOHAMMU. YTOJ MEKIY IPSIMBIMU 1

29 3agaun Ha OKA3aTeIbCTBO U UCCIIEOBAHKE, CBSI3aHHBIE C PACIIONOKEHUEM IPSAMBIX B 1
IIPOCTPAHCTBE

30 [TonsTHS: MapanIenbHOCTh NPSIMOM U IJIOCKOCTH B IIpOCTpaHcTBe. [Ipu3Hak napamieabHOCTH 1
npsiMO# U TuiockocTh. CBOMCTBA MapaylICIbHOCTH MPSMOM U TUIOCKOCTH

31 I'eomeTpuueckue 3a/1aun Ha BHIYUCIIEHUE U JJOKA3aTeIbCTBO, CBA3aHHBIE C APAUIECIbHOCTbIO 1
MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE

39 [TocTpoeHue ceueHus:, MPOXOASIIETO Yepe3 JAHHYIO MPSIMYIO Ha YepTeXe U NMapajuleIbHOro 1
npyroi npssmoi. Pacuér oTHomeHui

33 [MapannenpHas MpoeKuys, MPUMEHEHHUE JUISI TOCTPOCHHS CEUECHUH Ky0a U ImapauiesenuIea. 1
CaoiicTBa napaienenurnena u npu3Mbl

34 ITapannenpHbie muockocTy. [Ipu3Haky mapannenbHOCTH IBYX MJIOCKOCTER 1

35 Teopema o mapanienbHOCTH U €IUHCTBEHHOCTH TIOCKOCTH, IPOXOAIIEH Yepe3 TOUKY, He 1
MIPUHAIEKALTYI0 JAaHHOW MIJIOCKOCTH U CIIEICTBUSA U3 HEE

36 CaoiicTBa napamieiabHbIX MIIOCKOCTEN: O MapaJIJIeIbHOCTH MPSMBIX TIEpEeCceUeHUs TPU 1
MEPECEUCHUH JBYX MapalIeIbHBIX INTIOCKOCTEN TPEThEN
CBoiicTBa mapasienbHbIX MJIOCKOCTEN: 00 OTpe3Kax MapauleIbHbIX MPSIMBIX, 3aKITIOUEHHBIX

37 MEX1y NapajIeIbHBIMU INIOCKOCTSIMH; O IEPECEUEHUH ITPSIMOM € IBYMS TapaJUIEIbHBIMU 1
IIJIOCKOCTSIMU

38 IToBropenue: Teopema ITudaropa Ha rmockoctu 1

39 [ToBTOpEHUE: TPUTOHOMETPHSI MTPSIMOYTOIBHOTO TPEYTOJIEHUKA 1

40 CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO Mapauiesenumeaa 1

41 Boruncnenue IMH OTpe3KOB B KyOe U MPSMOYTOJIbHOM Mapalijiesienumnese 1

42 [lepneHUKYIAPHOCTD NPSMOM U IUIOCKOCTHU. IIpu3HAK NEepHEHAUKYIIPHOCTH IPSIMOU U 1

IIIIOCKOCTH




[lepneHuKyIAPHOCTD NPSMOM U IUNIOCKOCTHU. IIpu3HaK NeprneHAUKyIIPHOCTH IPSIMON U

43 1
IJIOCKOCTH
44 Teopema o CylieCTBOBaHUU U €AMHCTBEHHOCTH MPSIMOMN, IPOXOSAIIEH Yepe3 TOUKY POCTPAHCTBA 1
U NEPIIEHINKYIISAPHON K IIIIOCKOCTH
45 [InockocTH ¥ IepIEHANKYISIPHBIE UM MPSMbIE B MHOTOTpaHHUKAX 1
46 [1nocKkOCTH U IEPIEHANKYIISIPHBIE UM IIPSIMbIE B MHOTOTpaHHUKAX 1
47 [lepnennukynsp u HakinoHHas. [locTpoeHne nepneHAuKyIsIpa U3 TOUKH Ha IPSIMYIO 1
48 [lepnenukynsp u HaknoHHas. [locTpoeHue nepneHANKyIspa U3 TOUKH Ha IPSIMYIO 1
49 Teopema o Tpéx nepneHaAuKysIpax (mpsmas u oopaTHas) 1
50 TeopeMma o Tpéx nepneHANKYIApax (mpsmasi 1 oOpaTHasi) 1
51 Yroa Mexay CKpeluBaOIIMMUCS TPSIMbIMU 1
52 [Touck neprneHaUKyISpHBIX MPSAMBIX C IOMOILBIO EPIEHANKYISIPHBIX IIIOCKOCTEN 1
53 OpTroroHanbHOE MPOSKTUPOBAHNE 1
54 [TocTpoenue ceueHuit kKyoa, IpU3Mbl, IPAaBUIBHOM MUPAMUIBI C TOMOILBIO OPTOrOHAILHON 1
IIPOEKIINU
55 [Toctpoenue ceuennii Kyoa, MpU3Mbl, IPaBUIIbHON MUPaMUIbI C TOMOILBIO OPTOTOHAIBHOMN 1
MPOEKIINU
56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO INIOCKOCTH. [ImockocTn cummerpuii B 1
MHOTOTpaHHUKAX
57 [Ipu3Hak nepneHIuKyJIIpHOCTH MPSIMON U TUIOCKOCTH KaK CJIEACTBHE CUMMETPUU 1
58 [IpaBubHBIE MHOTOTPaHHHUKHU. Pac4€T pacCTOSIHUIM OT TOYKH J0 IITIOCKOCTH 1
59 IIpaBuiibHBIE MHOTOIpaHHUKH. Pacd€r paccTosHUI OT TOUKH JI0 IIIOCKOCTH 1
60 CriocoObl ONyCTUTh NEPIEHANKYISPBI: CAMMETPUS, CABUT TOUKHU I10 MapaIeIbHON IpIMOi 1
61 CaBur no HenapauienbHON IpSIMOM, U3MEHEHHUE PACCTOSTHUI 1
62 KontponbHas padota "B3anMHOe pacmioiokeHHe MPSMBIX U INIOCKOCTEH B TpocTpaHCcTBE" 1
63 [ToBTOpEHME: Yroa MeXay NpsIMbIMU Ha INIOCKOCTH, TPUTOHOMETPUS B ITPOU3BOJIBHOM 1

TPEYroJIbHUKE, TEOPEMA KOCHHYCOB




64 IToBTOpEHME: YrOa MEXAY CKPEIIUBAOIIUMHUCA IIPSIMBIMU B IPOCTPAHCTBE 1

65 I'eomeTprueckue METOABI BEIUUCICHMS YIIla MEXK Y IPSIMBIMA B MHOTOTPaHHUKAX 1

66 JIByrpanHblil yrojia. CBOMCTBO JIMHEWHBIX YIJIOB ABYTPAHHOIO yIiia 1

67 [lepnenukynspHele M0ckocTH. CBOMCTBA B3aUMHO NEPIEHIUKYIISPHBIX IUIOCKOCTEN 1

68 IIpu3Hak nepneHMKyJIIpHOCTH IIJIOCKOCTEHN; TEOpEMa O MPSIMON IepeceueHus ABYX IIOCKOCTEN 1
NEPIECHIUKYIIAPHBIX TPEThEN INIOCKOCTH

69 [IpsimoyronbHbIN napasuienenunes; Kyo; u3MepeHus, CBOMCTBA MPSIMOYTOJIbHOTO 1
napajuiesienuneaa

70 Teopema o nuaroHanu NpsAMOYTrOJIBHOIO NapaljIesICUIEa U CIEICTBUE U3 HEE 1

7 CrepeoMeTpuuecKre U NPUKIIAIHbIE 33ja4l, CBS3aHHbIE CO B3aUMHBIM PACIOJI0KEHUEM IPSIMBbIX 1
U IUIOCKOCTH

79 [ToBTOpEHME: CKpELIMBAIOLIUECS MPSAMBIE, TapAJIEIbHbIE IJIOCKOCTU B CTAHJAPTHBIX 1
MHOTOTpaHHUKAX

73 [Tapa napaiesbHbIX IIIOCKOCTEN Ha CKPEIUBAIOIINXCS MIPSAMBIX, PACCTOSIHUE MEXKAY 1
CKPEIIMBAOIINMUCS IPSIMBIMU B IIPOCTBIX CUTYaLUX

74 PaccTositHue OT TOYKH 10 TIIIOCKOCTH, PACCTOSHUE OT MPSIMOM 0 MNIOCKOCTH 1

75 Brruncnenue pacCTOSHUN MEXNY CKPEIUBAIOIMMUCS MPSIMBIMH C TOMOIIBIO 1
MEPIEeHIUKYISPHON MII0CKOCTH

76 Tpéxrpanuslii yron, HepaBeHCTBa JJIs TpeXTpaHHbIX yriioB. Teopema [Tudaropa, Teopemsl 1
KOCHUHYCOB ¥ CHHYCOB JUIsl TPEXTPAHHOIO yIJia

77 DneMeHTHI ChEePUIECKON TeOMETPHH: T€OAE3UUECKHE IMHUN Ha 3emiIe 1

78 KonrtponbHast padora "Yrisl 1 paccTostHUS" 1

79 Cucremaruzanus 3HaHUM "MHOTOTpaHHUK U €r0 3JIEMEHTHI" 1

80 [Mupamupa. Buael nupamun. [IpaBunbsHas nupamuaa 1

81 [Tpusma. IIpsmast u HakoHHas mpu3Mbl. [IpaBriibHAs Mpu3Ma 1

82 [Ipsimoit mapasuienenunesn, NpSMOYTOJbHBINA apaljIeNenumne]], Kyo 1

83 Brimykieie MHOTrOrpannuku. Teopema Diinepa 1




84 Brinyxiibie MHOrorpanHuku. Teopema Oitniepa. [IpaBunbHble U IOTYIPaBUIbHBIE MHOIOIPaHHUKH 1
85 Kontponbnas padota "MHororpanHuku" 1
86 [ToHaTHE BEKTOpA HA MJIOCKOCTU U B IPOCTPAHCTBE 1
87 CymMa BEeKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBwiio mapamienenumena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
91 Paznosxxenue BekTopa 1o 06a3ucy Tpéx BEKTOPOB, HE JICKAIIUX B OJHON MIIOCKOCTH 1
92 CkansipHoe pou3BeJICHUE 1
93 Brrauciienue yria Mexy BEKTOpaMH B IPOCTPAHCTBE 1
94 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1
95 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
96 IIpocreimue 3a1aum ¢ BEKTOpamMu 1
97 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
98 O06o0061IeHre U cucTeMaTu3alus 3HaHU! 1
99 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH 1
100 Hrorosas KoHTpoOJIbHAsT paboTa 1
101 HToroBasi KOHTpOJIbHASA paboTa 1
102 O0o0meHre M cucTeMaTH3aIys 3HaHUH 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KIIACC

Ne KosaunuyectBo 4yacos
o/ Tema ypoka Beero

1 IToBTOpenue Tembl "KoopinHaThel BEKTOpa HA MJIOCKOCTH U B 1
npocTtpaHcTse”

2 [ToTOpenue Tembl "CkansipHoe IpOoU3BeICHUE BEKTOPOB" 1

3 [ToBTOpenue Tems! "Boruncienue yriia Mexay BEKTOpaMu B 1
npocTpaHcTae”

4 [ToBTOpeHue Tembl "YpaBHEHHE TPSAMOM, TPOXOIAILIECH Yepes 1
BE TOYKHU"

5 VYpaBHEHME [JIOCKOCTH, HOPMaJlb, YPaBHEHHE IIJIOCKOCTHU B 1
OTpe3Kax

6 VYpaBHEHME [JIOCKOCTH, HOPMaJlb, YPaBHEHHE IIJIOCKOCTHU B 1
oTpe3Kax

7 BexTopHoe nmpousBeneHue
JIvHeiHbIE HEPaBEHCTBA, TMHEMHOE MPOrpaMMHUPOBAHUE
JluHeiiHble HEPAaBEHCTBA, IMHEHHOE MPOrPAMMUPOBAHKE

10 AHaJIUTHYECKHUE METO/Ibl pacuéTa yriia Mexay NpsMbIMU B 1
MHOT'OI'paHHHKaX

11 AHanUTHYECKHE METO/Ibl pacuéTa yriia MexX,]y IIIOCKOCTSIMHU 1
B MHOTOTpaHHHKaX

12 ®opmysa pacCTOSHMS OT TOUKH J10 TUNIOCKOCTHU B 1
KOOpAMHATaX

13 Haxoxaenue paccTosiHuI OT TOYKU A0 IUIOCKOCTH B KyOe 1

14 HaxoxneHne paccTosiHUI OT TOYKH 10 TUIOCKOCTH B 1
MIPaBWJIBHON NUpamMue

15 KonrtponbHas padora "AHanutudeckas reomerpus”

16 CeueHust MHOTOTPAaHHUKOB: CTaH/AapTHbIE MHOTOTPAaHHUKHI

17 CeueHMss MHOTOTPaHHUKOB: METO/ CJIEJIOB

18 CeueHust MHOTOTPAaHHUKOB: CTaHAAPTHBIE INIOCKOCTH, 1
nepecedeHust MPSMBIX U IITOCKOCTEN

19 [TapanienbHble NpsIMBbIE U TUIOCKOCTH: NapaJIJIEIIbHBIE 1
CEUeHus

20 [TapannensHbIe TPSMBIC U TUIOCKOCTH: PACYET OTHOIICHHH 1

91 [TapannenpHble MPsIMbIE U TUIOCKOCTH: YTJIbl MEXIY 1
CKPEIIMBAIOIIUMUCS TPSIMBIMU
[lepnienuKysIpHBIE NPSIMBIE U IUIOCKOCTH: CTaHJapTHBIE

22 napbl NEPIEHANKYIISPHBIX IJIOCKOCTEN U MPSAMBIX, 1

CUMMCTPUHU MHOT'OT'PAHHHUKOB




[IepnieHauKyIspHBIE IPSMBIE U IUIOCKOCTH: TEOPEMA O TPEX

23 MePIEHINKYIIpax

24 [lepnienquKyAsipHBIC IPSMBIE U TJIOCKOCTH: BHIYUCIICHUS
JUTMH B MHOTOTPaHHUKAX

o5 [ToBTOpEHME: TUIONIAX MHOTOYTOJILHUKOB, (POPMYJIBI JJIS
TJI0IIAJIeH, COOOpaKEHHUS IO 100U

26 [ToBTOpEHUE: MO MHOTOYTOJILHUKOB, (DOPMYJIIBI IS
TJI0IIAJIeH, COOOpaKEHHUS IO 100U

97 [ToBTOpEHUE: MIIOMIA MHOTOYTOJIbHUKOB, (DOPMYJIIBI JIJIs
TIomIael, cooopakeHus Moa00us

98 [Tnomanu cedeHnii MHOTOTPaHHHUKOB: TIOMIATH
MMOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOPaKEHHUS IO 100Us

29 [nomany ceyeHnii MHOrOTPaHHUKOB: TUIOMIATN
MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOPaKEHUS 10 100U

30 KonTponsHas padora "[loBTopeHne: MHOTOTPaHHUKH,
CEYEHUsI MHOTOTPaHHUKOB"

31 O6béM Tena. O6beM MPSIMOYTOIBHOTO NapajuieNenuneaa

32 3amaun 00 yaBOCHUHU Ky0a, 0 KBaJpaType Kyda; 0 TPUCEKIIUU
yria

33 CrepeoMeTpuueckue 3aauu, CBI3aHHbBIE ¢ 00BEMOM
MPsIMOYTOJILHOTO Tapasiiesenumnea

34 [Tpuxnanubie 3a1a4u, CBI3aHHBIE C BBIYMCIEHUEM 00BEMA
MPsIMOYTOJILHOTO Tapasiiesenumnea

35 O0BEM psIMON TIPU3MEI

36 CrepeomeTpuuecKkue 3a1auu, CBI3aHHbIE C BBIYUCICHUEM
00BEMOB MPSAMOM TPU3MBI

37 [IpuknanHble 3a1a4u, CBsI3aHHBIE C 00BEMOM IPSIMOM
TIPU3MBI

38 Brruucnenue 00EMOB T C TOMOIIIBIO OMTPEIETEHHOTO
uHTerpana. O0bEM HAKJIOHHOM MTPU3MBI

39 Brruncnenue 00bEMOB TeJ ¢ TOMOIIBIO OMPEIeIEHHOTO
uHTerpana. O6bEM TUPAMUIBI

40 ®opmyna o6béma nupamuabl. OTHOIIEHHE 00BEMOB
UpaMuJ] C OOIIMM YTIJIOM

41 ®opmyna 00béMa nupamuabl. OTHOIIEHHE 00HEMOB
MUPaMUJ] C OOIKUM YTJIOM

42 CrepeoMeTpHuuecKre 3aa4u, CBI3aHHbIE C 00bEMaMu
HaKJIOHHOMN IPU3MBI

43 CrepeomeTpuyuecKue 3a1a4M, CBI3aHHbIC C 00bEMaMHU
MAPaMUIBI

44 [puknanueie 3agaun mo Teme "OOBEMBI Te", CBA3aHHBIE C




00BEMOM HAKIIOHHOM MTPU3MBI

[Tpuknagaeie 3agauu 1o Teme "OO0BEMBI Ten", CBA3aHHBIC C

45 .
00BEMOM IUpaMUIbI

46 [Tpumenenne 06bEMOB. Belunciienue paccTosiHus 10
IUIOCKOCTH

47 Kontponsnas padora "O6béM MHOTOrpaHHuKa"

48 [{wimHapuyeckas MOBEPXHOCTh, 00pa3yroLIye
LWIMHAPUYECKOH TOBEPXHOCTU

49 Humunap. [psmon kpyroBoit nunuuap. [lnomans
HOBEPXHOCTH LIMJIMH]IPA

50 Konnueckast moBepxHOCTh, 00pa3yrolre KOHNIECKOM
nosepxHoctu. Konyc

51 CeueHue KOHYyCa IUNIOCKOCTBIO, MapajlIeIbHOMN MIIOCKOCTH
OCHOBaHMUS

59 VYceuénHnblil konyc. M300paskeHne KOHYCOB U YCEUEHHBIX
KOHYCOB

53 [Tnomans OOKOBOI MOBEPXHOCTH U TMOJHOM MOBEPXHOCTH
KOHYCa

54 [Tnomaas 60KOBOI MOBEPXHOCTH U MOJIHOW MOBEPXHOCTH
KOHYcCa

55 CrepeomeTpHyecKre 3aJaui Ha JOKa3aTeIbCTBO U
BBIYHUCIICHHE, TOCTPOCHUEM CEUeHUH IIMIIMH/Ipa, KOHyca

56 CrepeomeTpHyecKre 3aJaui Ha JOKa3aTeIbCTBO U
BBIYHUCIICHHE, TIOCTPOCHUEM CEYCHHH IIMIIMH/Ipa, KOHyca

57 [TpuknaaHble 3aauu, CBA3aHHbIE C IUIMHIPOM

58 [Ipuxiagnabie 3a1a4, CBSI3aHHBIE C IHITHHAPOM

59 Cdepa u map

60 [lepeceuenue chepsl 1 mapa ¢ wiockocTeio. Kacanue mapa u
chepsl IIocKkocTh0. Bua u n300paxenue mapa

61 [lepeceuenue chepsl 1 mapa ¢ mwiockocteio. Kacanue mapa u
chepsl IIockocTh0. Bua u n300paxenue mapa

62 VYpasuenue cepsl. [Tnomans cheps u e€ uacteit

63 Cummerpus ceps 1 mapa
CrepeomeTpHuueckye 3aJauu Ha JOKa3aTelbCTBO U

64 BBIYHUCIICHHE, CBSI3aHHBIE CO chepoit U apoM, HTOCTPOCHUEM
UX CEUYEHUH MI0CKOCTHIO
CrepeomeTpHyecKHe 3aJaul Ha JOKA3aTeIbCTBO U

65 BBIYHUCIICHHE, CBSI3aHHBIE CO chepoit U mapoM, TOCTPOCHUEM
UX CEYECHMM IIOCKOCTBIO

66 [Ipuknagabie 3a1a9u, CBSI3aHHbBIE CO c(hepoil U mapom




[ToBTOpEHUE: OKPYKHOCTH HA TUIOCKOCTH, BHIYUCIICHUS B

o7 OKPYKHOCTH, CTaHJJAPTHBIE MOT00MS 1
68 Paznuunbie koMOWHAIMK TEN BpaIIeHUs! 1 MHOTOTPaHHUKOB 1
69 3amaun o Teme "Tena ¥ MOBEPXHOCTH BpamieHus " 1
70 3anauu o reme "Tena v MOBEpXHOCTH BpalieHus" 1
71 KoHnTtposbnas padota "Tena u mOBEepXHOCTH BpamieHus " 1
72 O0béMm unuHIpa. Teopema 06 00bEME MPAMOTO UITUHAPA 1
73 Brruncnenue 06bEMOB Tell ¢ TOMOIIBIO OMPeIeIEHHOTO 1
unTerpana. O6bEM KoHyca
74 [Tnomraau 60KOBOM U TIOTHON TTOBEPXHOCTH KOHYCA 1
75 CrepeoMeTpHuuecKue 3aa4i, CBSI3aHHbBIE C BHIYUCICHUEM 1
00BbEMOB IMJIMH/Ipa, KOHYCa
76 [Tpuknagaeie 3aaauu 1o Teme "OOBEMBI M IUIOIIAIH 1
MOBEpXHOCTEN Ten"
O0bEM mapa u mapoBoro cekropa. Teopema 06 00bEMe
77 mrapa. [lnomanp chepsl. CrepeomMeTpruecKue 3a1auu, 1
CBSI3aHHBIE C BBIYHCICHUEM 00BEMOB I1apa, IapoBOro
CErMEeHTa U IIapOBOT0 CEKTOpa
[Ipuknanueie 3anaun no Teme "OOBbEMBI TEN", CBA3aHHBIE C
78 00bEMOM 11apa U 110160 chepbl. COOTHOIICHUS MEXTY 1
TJIOMIAIMU TTIOBEPXHOCTEN U 00bEMaMK MOJJOOHBIX TEI
[TonoGHble Tena B mpocTpaHcTBe. M3MeHeHne 00béma rpu
79 nogo0uun. CtepeoMeTpuuecKue 3aa4u, CBsI3aHHbBIE C 1
BBIYHCIICHHEM 00BEMOB TEJ U TIJIOIIA/IeH TTOBEPXHOCTEN
80 Konrponbnas pabdora "[Tnomany moBepXHOCTH U 00BEMBI 1
KpYIJIbIX Ted"
81 JBuxenus npoctpancTBa. OtoOpaxkenus. J{BrxeHus u 1
paBeHcTBO puryp. OOIIMEe CBONCTBA TBUKEHUM
Buabl nBukeHmit: napamuienbHbIN TEPEHOC, IEHTPaIbHAS
82 CUMMETpHUS, 3epKaibHasi CHMMETpPHSI, TOBOPOT BOKPYT 1
IpSAMOit
83 [IpeobpazoBanus nogobus. [psamas u chepa Ditnepa
84 ['eomeTprueckue 3a1aun Ha MPUMEHEHUE TBHKCHUS
85 KonTtponbHas padota "BekTops! B mpocTpaHcTse”
O6o06matomiee moBTopeHue 11 MOHITHIT 1 METOJIOB Kypca
86 reomerpun 10—11 xaccos, cuctemMaTu3anys 3HaHUI: 1
"ITapanienbHOCTb NPSAMBIX U INIOCKOCTEN B IPOCTpaHCTBE"
O6o06matomee moBTopeHue 11 MOHITHI 1 METOJIOB Kypca
87 reometpun 10-11 kiaccoB, cucremMaTu3anus 3HaHUN: 1
"BekTops! B mpocTpaHcTBE"
88 Ob6o6maromee noropenue 11 MoHATUH 1 METOJIOB Kypca 1




reomerpun 10—11 xaccos, cuctemMaTu3anys 3HaHU:
"BekTopsbl B npocTpaHcTse"

89

90

91

O6o6maromee nopropenue 11 moHSITHI U METOZOB Kypca
reomerpun 10—11 kiaccoB, cucremMaTn3anus 3HaHHMA:
"O0beM MHOTrOrpaHHuKa"

O6o06matomee moBTopeHue 11 MOHIATHI 1 METOJIOB Kypca
reomerpuu 10—11 knaccoB, cucremaTusaiys 3HaHU:
"O0beM MHOTrOrpaHHuKa"

O6o06matomee moBTopeHue 11 MOHATHI 1 METOJIOB Kypca

reomerpun 10—11 kinaccoB, cucremaTusanus 3HaHU:
"ITnomany moBepXHOCTH U 00BEMBI KPYTIIBIX Ten"

92

O6o6maromee noproperue 11 MoOHSATHI U METOZOB Kypca
reomerpuu 10—11 kinaccoB, cucremaTu3aiys 3HaHU:
"ITnommany moBepXHOCTU U 00BEMBI KPYTIIBIX Tel"

93
94

Wrorosas koHTpoJsibHasA paboTa

HtoroBast KOHTpoIbHAs paboTa

95

96

97

[ToBTOpEeHUE, 0000IIEHNE ¥ CHCTEMAaTH3aIUs 3HAHUI

Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ POJib B
Pa3BUTUM COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

I/ICTOpI/I}I Pa3BUTHA CTCPCOMETPHUU KaK HAYKH U eé POJib B

Pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUN

98

Hctopust pa3zBUTHS CTEPEOMETPUM KAK HAYKH U €€ POJIb B
pPa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

99

100

101

102

Hctopust pa3zBuUTHS CTEPEOMETPUM KAK HAYKH U €€ POJIb B
pPa3BUTUU COBPEMEHHBIX HHXKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

Hcropust pa3BUTHS CTEPEOMETPUM KAK HAYKH U €€ POJIb B
Pa3BUTHU COBPEMEHHBIX HHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

Hcropust pa3BUTHS CTEPEOMETPUM KAK HAYKH U €€ POJIb B
Pa3BUTHU COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

Hcropus pa3BUTHS CTEPEOMETPHUH KaK HAYKH U €€ POJIb B

Pa3BUTHHU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102




