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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OIHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
O0Oy4arolMMUCS MOHATUHHBIX OCHOB I€OMETPUH, MPHU J10KA3ATEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

I{enb ocBoeHus nporpamMmmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS 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,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIIOTCS:

pacuIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIIMX MAaTEMATUYECKUX MOJEIAX, MO3BOJSIOIIMX OINKCHIBATH W U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOWCTBaMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpPE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKUE
MOJENH;

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

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
peuieHusi, yMeHUsI UX MPUMEHATb, MPOBOAUTH JOKA3aTEIbHbIE PACCYXICHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



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

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanrue (PyHKITMOHATBEHONH TPAMOTHOCTH, PEICBAHTHON TEOMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMi, UCCIEIOBAHUS TOCTPOCHHBIX MOJEIEH,
WHTEPIPETALNN 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», «JIBMIKEHHUS 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 yMEHUN  pacmpenenserca He  TOJbKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMITHAIBHBIM BOTIPOCAM O0yUYarOIIHECs
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 NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa30oBaTENIbHBIX MpOrpaMM, OOECHeUnuTh YIiIyOJIEHHOE
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

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

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelMBaromuecss npsmble. [Ipu3Hakum CKpemumBarOmuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocreiimme
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTU IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  NPU3HAK  IEPHEHIUKYJSIPHOCTH  ABYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKHX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO 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.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrojbHas nUpamMuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamMuibl. lIpaBUiibHBIE MHOTOIpDAaHHUKU: IIPaBWJIbHAsA IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpasap, KyO. IlpeacraBieHue O MpaBUWIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEOpa, JuaroHaiH, YIJIbIL.
[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.

CuMmmMmeTprss B IPOCTPAHCTBE. OJIEMEHTBI CHMMETPUM  IPABHJIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOI'O
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 CIIOKEHUST BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBsi3b MEXIy KOOPAMHATaMHM BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyrolue TMOBepxHOCTe. Tema BpaleHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa U KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBOiicTBa 00BEMOB Ten. Teopema 00 00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHIbl U KoHyca. OOBEM 11apa U 1mapoBoro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHApP, ONHCaHHas okojo wwiuHapa. Ilepeceuenne chepsl u mapa ¢
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



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 mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapamienbHO M TEPHEHAMKYJISIPHO OCH), CEYeHHs KOHyca (mapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI H KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHaTHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TE€OMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS 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:

Cc()OPMUPOBAHHOCTH IPAKIAHCKOM MO3ULIMN 00YYAIOIIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aUMOJICUCTBOBATh C COLMAIBHBIMA HWHCTUTYTAMM B COOTBETCTBHH C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOIIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUHMCKON MAaTE€MaTUYECKOUW LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUs, dDTHUYECKOIO IOBEICHMS, CBSA3aHHOIO C IIPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aa4, PEUICHUH, pacCy ACHUI, BOCOPUUMYHUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBbIO (3I0POBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHWE ILIEHHOCTH TPYIOJIOOUs, HHTEpEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CIHOCOOHOCTh K  MaTreMaTHU4eCKOMy  OOpa3oBaHUI0 U



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

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHUE MPHUPOIHON M COIMATIBLHOMN
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 ISl OKPY>KAIOIIEH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH JUJIS Pa3BUTHUS LMBUJIM3ALMH, OBJIAJICHUE S3BIKOM
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 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 1711 0000IIEHHS M CPABHEHHSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

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

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHNM, YMO3aKIIOUCHUH 110 aHAJIOTHH;

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

BBIOMpATh CMOCO0 pelieHrus Yy4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHEe,  MpolJemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUECKOTO 00bEKTa, SIBICHMUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

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

IIPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IIpollecca, a TaKXKe BBIABUTATD
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(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIOB, aHAIU3UPOBATH,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX 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 TEKCTAaX, aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIAThL CBOM CYXKICHUA C CYXKIACHUAMHU APYIMX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITEJIbHO BBIOMpaATh (opMar BBICTYIUIEHHS C YYETOM 3ajaad
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

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 BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOU MH(pOpMaIIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca M pe3yibTaTa pelieHus
MaTeMaTU4YEeCKOH 3a/1a4H;

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

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LIETH U YCIOBUSAM, OOBICHATH IPUUUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl MpU pelIeHHH YYeOHbIX 3a7a4y, NPUHUMATh I€Ib COBMECTHOM
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyHHOBBIX (opMax paboThl (00CYkaeHUs, OOMEH MHEHHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE 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(UIIUPOBATh B3aUMHOE PACIOJIOKEHHUE MPSMBIX B TPOCTPAHCTBE,
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 OTMIEPUPOBATH MOHATUSIMU, CBI3aHHBIMU C MHOTOTPAaHHUKAMH,



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

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OMNEPUPOBATH TMOHATHUSIMHU, CBSI3aHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

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

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKHU M3 PUCYHKOB MPOCTHIX O0BEMHBIX (pHUTYD:
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 CHUMMETPHH, LEHTP, OCb U IUIOCKOCTh CHUMMETPHH
duryps;

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

e BBINOJIHATH ACHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HaXO0XXJICHUE TE€OMETPUYECKUX BEIUYUH, MPUMEHSSI HU3BECTHBIE 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, MPEOOPA3OBBHIBATH M WHTEPIPETUPOBATH WHOOPMAIUIO 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 MaTeMaTH4ecku  chopMyIrpoBaHHOU
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHbBIC C HAX0XKJICHUEM F€OMETPUUYECKUX BEIUYHH;

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

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHMUYECKOH U CHEepUYecKOl TMOBEPXHOCTSMHU, OOBSICHATH CIOCOOBI
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 PACIIOJIOKeHUE c(hephl U MITIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEpPUPOBATh MOHATUSMH, CBS3aHHBIMH C KOMOWHAITMSIMH TeEl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

n300paxarb H3ydyaeMble (UIYpbl, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: 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 MOHATUEM 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 JIO0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapaJyIeIbHOM  TIEPEHOCE, UEHTPAIbHOM CUMMETPUHU, 3€pPKaJIbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepE3 BEPIINHY), CEUEHUS 11apa;
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, MPEANOJaralolIuX HECKOJIbKO IIAaroB PEIICHUs, €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 PELIEHUN CTEPEOMETPUYECKUX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTH4ecKu  CPOpMYIMpPOBaHHOW  MpPOOJIEMBI,  MOAETUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
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 pPa3BUTHS T€OMETPUM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnuecTBo yacoB DJIEeKTPOHHbIE
HauMeHoBaHMe pa3iesioB U TEM (undposbie)
Ne i/ Konrpoabusie IIpakTuyeckue
NMPOrpamMMblI Bcero o0pa3oBaTebHbIE
padéoTbI padoThI pecypeb
1 BBenenue B crepeoMeTpuio 23 1
5 B3anMHoe pacrnosoxkeHue npsiMbIxX B 6 1
IIPOCTPAHCTBE
3 [TapaniaenbHOCTh MPSMBIX U INIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepHeHI[I/IIny'I}IpHOCTB MPSIMBIX U o5
MJIOCKOCTEH B MPOCTPAHCTBE
VYTubl ¥ paccTosiHUA 16 1
MHOrorpaHHuKH 7 1
BekTtopsl B mpocTpaHcTBE 12
3 IToBTOpEHUE, 0606meHPUIe U 5 )
CUCTEMaTH3aIMs 3HAHUN
OBILEE KOJIMYECTBO YACOB T1O ITPOT'PAMME 102 6 0
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ha3Banue KonunuaectBo OcHOBHBIE BU/IBI JEATEIHHOCTH
OcHoOBHOE cozepKaHne
paszena (TeMbl) Kypca 4acoB yqarmxcst
BBenenue B crepeoMeTpuio 23 OcHOBHBIE TPOCTPAHCTBEHHBIE Omnpenensth MI0CKOCTh Kak QuUrypy,

¢burypsi.
[TonsiTHA cTEepeOMETpUU: TOUKA,

npsiMast, IIOCKOCTb, IIPOCTPAHCTBO.
OcHOBHBIE MTpaBUiIa U300paKEHUs

Ha PUCYHKE TJIOCKOCTH, TapaylIeIbHBIX
OpSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka.

[TonsTHs: IepeceKkaronmumecs MmI0CKOCTH,
nepeceKaroluecs npsiMasi U II0CKOCTb;
MOJTYTIPOCTPAHCTRO.

MHoTrOorpaHHUKH, H300paxKeHue
IPOCTEHIINX MPOCTPAHCTBEHHBIX
buryp, HeCyIIeCTBYIOINX 00BEKTOB.
AKCHOMBI CTEPEOMETPHH U TIEPBHIE
CJIEJICTBUS U3 HUX.

CriocoOslI 3a/1aHus PSMBIX U
IIJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHNs MPSMBIX U TUIOCKOCTEH.
Ceuenus. N3o0paxeHne ceueHnui

B KOTOPOH BBIMIOJIHAECTCS MIIIAHUMETPUS.
JlemaTe mpoCTeUIne JIOTUYECKUE
BBIBOJBI M3 AaKCHOMATHKH IJIOCKOCTH.
[TpuBOIMTE PUMEPHI pEATTLHBIX
00BEKTOB, HICATH3ALINEH KOTOPBIX
ABJISIFOTCSI aKCMOMBI TEOMETPHH.
N3y4aTh, NpUMEHSTh IPUHIUIIBI
MMOCTPOEHHUS CEUEHUI.

Hcnonb30BaTh AJ1s1 IOCTPOECHUS
CEUECHHUM METO/I CJICJIOB, METO/I
BHYTPEHHETO MPOCKTUPOBAHUS, METO]T
MEPEHOCA CEKYIIEH MIIOCKOCTH.
Pemats crepeomerpudeckue 3a1auu:
Ha OMpEICJICHUE BUJA CEUYCHUS U
HaX0>KJICHHE €ro MJIOMaau.
AKTyanu3upoBaTh (PaKThl U METOBI
TJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

Hcnonb30BaTh Npy pEICHUN 33124
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nupamMubl, Kyoa v IPU3Mbl, KOTOPBIE
MIPOXOJISIT uepe3 ux peopa.
N306paskenre nepecevyeHus
ITOJIYYEHHBIX IUIOCKOCTEM.
PackpamvBanue mocTpOEHHBIX CEUEHHIM
Pa3HBIMU LIBETAMH.

Merton cnefoB sl HOCTPOESHUS
ceueHnid. CBOMCTBA EPECECUEHUN
IPSMBIX U II0cKocTen. [locTpoeHue
CEUYECHMI B MUpaMHie, KyOe Mo TpEM
ToukaMm Ha péopax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aIKCh 111aroB
OCTPOEHHUSI.

[ToBTOpEHNE ITAHUMETPUH.

TeopeMa 0 MpoONnOpLUHOHATBHBIX
otpeskax. [logoOue TpeyroJbHUKOB.
Teopema Menemnas. Pacuéror

B CEYEHHUAX HA BBIHOCHBIX YEPTEXKaxX.
Hctopus pa3BuTus miIaHUMETPUH

U CTEPEOMETPUU

CJIEYIOIINE MITAHUMETPUIECKUE (DAKTHI
Y METOJBI:

Teopembr Qasieca u

0 MPONOPLMOHAIBHBIX OTPE3KAX.
AJITOpPUTM JIEJIEHUS OTpE3Ka

Ha N paBHBIX yacTen. Teopema
Menenas.

PaBHOOEApEHHBIN TPEYTOJIBHUK.
PaBHOCTOpOHHMI TPEYTOJIBHUK.
[IpsAMOYTOJIBHBIN TPEYTOIBHUK.
CBONCTBO CpeAHEN JIMHUU
TpeyrojbHuKa. CBOMCTBO OMCCEKTPUCHI
yria TpeyrojibHuKa. CBOMCTBO MeAUaH
TPEYTOJIbHUKA.

[Tpu3naku no1o0us TpeyroabHUKOB.
[Tomyuats npencraBiaeHus 0o
OCHOBHBIX JTallaX Pa3BUTHUS T€OMETPUU
KaK COCTaBHOM yacT (pyHAaMeHTa
Pa3BUTHS TEXHOJIOTUI

B3aumMHoe pacrionoxeHue
MPSAMBIX B IPOCTPAHCTBE

B3anmHoe pacronoxeHue npsiMbIx

B pocTpancTBe. CKpenBaromumecs
npsaMsble. [Ipu3Haky ckpemumBaromumxcs
IPSMBIX.

[TapannensHble npsiMble

Knaccudummposats B3anMHOE
PaCIOJIOKEHHUE TPSIMBIX

B IIPOCTPAHCTBE, WILTFOCTPUPYS
PUCYHKAMHU U TIPUBOJIST TPUMEPHI
W3 peabHOU KU3HMU.
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B IPOCTpPAHCTBE. Teopema

O CYIIECTBOBAHUU U €IMHCTBEHHOCTH
MPSAMOU MapaIeIIbHON TaHHOU
MIPSAMOU, MIPOXOISIIIEH YEPE3 TOUKY
MPOCTPAHCTBA U HE JICKAIIEH

Ha JIAHHOM IIPSMOW.

JlemMMa 0 mepecedeHnH MapayIeabHbIX
IPSIMBIX IJIOCKOCTHIO. [lapannenbHoCTh
TpEX NpsAMBIX. Teopema o Tpéx
MApAIUICIIBHBIX MPSIMBIX.

TeopeMa 0 CKpeIMBAOIINUXCS TPSAMBIX.
[TapamnenbHOE TPOEKTUPOBAHHUE.
OcHOBHbIE CBOWCTBA MAPAIIIETBHOTO
npoekTupoBanus. M3o0paxenue
pa3HbIX Uryp B napamuiebHOM
IIPOEKIIUU.

[lenTpanpHas mpoeKLUSI.

VYrois ¢ cCOHanpaBIEHHBIMU CTOPOHAMM.
Yron Mexy NpsMbIMHU.

3a1aun Ha JOKA3aTEILCTBO U
UCCIIEJOBAHNE, CBS3AHHBIC

C pacIoI0KEHUEM IPSIMbIX

B IIPOCTPAHCTBE

Jloxa3piBaTh TEOpEMY

O CYyILIECTBOBAaHUH U €IMHCTBEHHOCTHU
MApAJUICITBHON MIPAMOM, MTPOXOASIIIEN
4yepe3 TOUKY MPOCTPAHCTBA U HE
JeXalEen Ha IpYror npsMou; JIEMMY

0 MEepPEeCceYEHUH TUIOCKOCTU ABYMS
HapaJuIeIbHBIMU NIPSMBIMU; TEOPEMY

0 TPEX NMapaIeabHbIX IPSIMBIX.
Jloka3bIBaTh MPU3HAK
CKPELIMBAOIINXCS IPSMBIX, TEOPEMY
O CKpPEILIMBAIOIINXCA MPSAMBIX.
Jloka3bIBaTh TEOPEMY O PAaBEHCTBE
VIJIOB C COHANPABJICHHBIMUA CTOPOHAMM.
OOBACHATD, UTO HA3bIBACTCS
MapasuieNIbHbIM U [IEHTPaTbHBIM
MPOEKTUPOBAHUEM U KaK BBITIOJIHAETCS
POEKTHPOBaHUE (PUTYDP HA MIOCKOCTb.
Jloka3bIBaTh CBOICTBA MapajuieIbHOrO
IIPOEKTUPOBAHHSI.

N300pakats B mapaiebHON
IIPOEKLUU Pa3HbIE TEOMETPUUECKUE
burypsi.

Pemate cTepeoMeTpudeckue 3a1auu
Ha JI0Ka3aTeJIbCTBO U MCCIIEJOBAHUE,
CBSI3aHHBIE C PACIIOIOKEHUEM MTPSMBIX
B IIPOCTPAHCTBE.
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[TpoBoAUTH MOKa3aTEIbHBIE
paccyXIeHus MPU pPEeLICHUH
reOMETPUUYECKUX 3a]1a4, CBA3AHHBIX
CO B3aUMHBIM PacCMOJI0KECHHUEM
OPSIMBIX B IPOCTPAHCTBE.
CpaBHUBaTh, AHAIU3UPOBATH U
OLICHMUBATH YTBEPKICHUS C LETBIO
BBISIBJICHUSI JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PacCy KICHUI.
MoenrpoBaTh peabHbIE CUTYalNH,
CBSI3aHHBIE CO B3aUMHBIM
pacroIoKEeHUEM MPSIMBIX

B IIPOCTPAHCTBE, HA A3bIKE TEOMETPUH.
HccenenoBats NOCTPOEHHBIE MOJETT
C UCIIOJIb30BaHUEM I€OMETPUUECKHX
MOHSATUH U TEOPEM, anmnapara ajareopsl,
IU(PPOBBIX PECYPCOB.

[lomy4ats npeacraBiieHHUE

O LIEHTPaJIbHOM MPOEKTUPOBAHUU

1 00 ucropuu paboOT MO TEOPHUH
MIEPCTICKTHBBI

[TapayutennbHOCT IPSAMBIX
U IUIOCKOCTEU
B IIPOCTPAHCTBE

[TonsTHs: napamieabHOCTh NPSIMOM U
IIJIOCKOCTH B IIPOCTPAHCTBE.

[Ipu3Hak mapajuieIbHOCTH MPSIMOM U
m1ockocTH. CBOKCTBA NapaJIeIbHOCTH

Knaccuduumpoats B3auMHoe
PACIIOJIOKEHUE TIPSIMOU U TUNIOCKOCTH
B IIPOCTPAHCTBE, IPUBOIA
COOTBETCTBYIOIUE ITIPUMEPHI
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MIPSIMOU U IIJIOCKOCTH.
I'eomeTpuyeckue 3agauu

Ha BBIYMCIICHUE U I0KA3aTENIbCTBO,
CBS3aHHBIC C IAPAJLIEIBHOCTHIO

IIPpAMBIX U IIOCKOCTEH B IMPpOCTPAaHCTBC.

[TocTpoeHue ceueHuns, MPOXOIAIIETO
yepes JaHHYIO NPSIMYIO Ha YEPTEkKE U
[apaJyIEIbHOrO APYTrOM MPSMOM.
Pacuér orHowmenu. [lapamensnas
MPOEKIHsl, TPUMEHEHUE

JUTSI TIOCTPOCHUS CeYeHUM Ky0a

U Mapajuiesienunesa.

CaoiicTBa napasuiesenuneaa u npu3Mal.

[TapannensHblie mockocTu. [lprusHaku
NapajuIeIbHOCTH JIBYX IJIOCKOCTEMN.
Teopema o mapaiebHOCTU U
€IMHCTBEHHOCTH IIOCKOCTH,
IPOXOALIEN YEPE3 TOUKY, HE
IIPUHAIEKAITYIO JAHHOU INIOCKOCTH U
CJIEJICTBUS U3 HEE.

CBoiiCTBa NapalIENbHBIX INIOCKOCTEM:
0 MapaJuIEIbHOCTHU IPSMBIX
IIepeceueHUs NPU NEPECEUCHUN IBYX
MAPAUIETBHBIX MIIOCKOCTEU TPETHEM;
00 OTpe3Kax mapayiIeIbHBIX MPSIMBIX,
3aKJIFOYEHHBIX MEXKY NTapalJICIbHBIMU

W3 PEaJbHOU KU3HU.

@opMyIMpPOBATH ONPEAECIICHUE
ITapaJuIeNIbHBIX IPSIMOM U INTOCKOCTH.
Jloka3pIBaTh MpU3HAK

0 MapaJuIeIbHOCTH NPSIMOM U
IJIOCKOCTH; CBOWCTBA MAPAJIIEIbHOCTH
MPSAMOM U ILIOCKOCTH.

Pewrats crepeoMeTpudecKkue 3a1aun
BBIYMCJIEHUS U I0KA3aTEIbCTBO,
CBSI3aHHBIE C [TAPAIIICIIBHOCTBIO

IIPAMBIX U IUIOCKOCTEM B IMPOCTPAaHCTBC.

Pewars npaktuyeckue 3a1adn

Ha ITIOCTPOCHUE CEUEHUN Ha YEepTe)Kax
TETpadApa U napajulescnuIeaa.
Pemrats crepeoMerpruueckue 3a1aun,
CBSI3aHHBIE C IOCTPOCHUEM CEYECHUN
IIJIOCKOCTBIO.

IIpoBOAUTE JIOTUYECKU KOPPEKTHBIE
JI0Ka3aTebHbIE PACCYKIACHUSA

[IpY PELICHUU T€OMETPUYECKUX 3a1a4
CBSI3aHHBIX C IIApAIJIECIBHOCTBIO
IJIOCKOCTEMN.

CpaBHUBATH U aHATU3UPOBATH
peanbHbIE CUTYalluH, CB3aHHbIE

C IIApAJIEIBHOCTBIO NPSIMOU U
IIJIOCKOCTU B IIPOCTPAHCTBE;
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IJIOCKOCTSIMU; O MEPECCUEHUH MPIMON
C IByMs apaJJIEIbHBIMH IIJIOCKOCTSIMHU

MOJCINPOBATH PCAJIBHBIC CUTYyalluH,
CBA3AHHBIC C TAPAJIJICIIbHOCTBIO
HpHMOﬁ " IINIOCKOCTH B IIPOCTPAHCTBC,
Ha SA3BIKC I'COMCTPUU

[lepnieH UKy ISIPHOCTD
MPSIMBIX U TUIOCKOCTEN
B IIPOCTPAHCTBE

25

[ToBTOpenue: Teopema Iludaropa

Ha IUIOCKOCTH, TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napasuienenunena. Beranciienue iMH
OTPE3KOB B KyO€ U MPSMOYTOJIbHOM
napasuieJIenunee.
[leprieHIMKYISAPHOCTH NPSIMOM U
110CKOCTH. [Ipr3Hak
NEPIEHINKYJIIPHOCTHU MIPSAMOU 1
JI0CKOCTU. Teopema o CyIecTBOBaHUH
Y €JUHCTBEHHOCTH IIPSIMOMU,
IIPOXOSIIEN YEPE3 TOUKY
IIPOCTPAHCTBA U MEPIICHANKYIISIPHOU
K IUIOCKOCTH. I1nockocTu n
NEPIEHINKYJIIPHBIE UM NIpAMast

B MHOTOTPaHHHKAX.
[lepnieHauKynsp U HAKJIOHHASL.
[TocTpoenue nepneHauKyIsipa

Y3 TOYKHU HA IPSAMYIO.

Teopema 0 TPEX NEPIEHAUKYIAPAX
(npsimast u oOpaTHas).

AKTyanu3upoBaTh (GaKThl U METO/IbI
IJTAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOJAUTH AHAJIOTHH.
@opMyIMpOBaTH ONPEIEICHHUS
MIEPIICHIUKYJIAPHBIX MPSIMBIX

B IIPOCTPAHCTBE; OIIPEACIICHUE IIPSIMOH,
IIEPIICHIUKYJIAPHOU K IUIOCKOCTH.
Jloka3pIBaTh: ieMMy

0 MEPNEHAUKYIIPHOCTH ABYX
MapaJuIeNIbHBIX MPSMBIX K TPEThEU
IIPSIMOM; TEOPEMBI O CBSI3U MEKIY
[1apaJuIeIbBHOCTBIO MPSMBIX U UX
MEPIEHINKYJIIPHOCTBIO K IIJIOCKOCTH.
Jloka3pIBaTh: TEOPEMY, BBIPAXKAIOILYIO
IIPU3HAK NEPIEHAUKYIIIPHOCTH IPIMOU
Y IJIOCKOCTH; TEOPEMY

O CYLECTBOBAaHNUH U €IMHCTBEHHOCTHU
MPAMOM, TPOXOIAIIEH YEPE3 TAHHYIO
TOYKY Y NEPIIEHAUKYJISIPHON K TaHHOMN
IIJIOCKOCTH.

N300paxaTh B3aMHO
NEPIEHIUKYIIAPHBIC IPAMYIO
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YTroa Mexay CKpeInBarOIIMUCS
npsAMbIMU. [Tonck neprneHIuKyIapHbIX
IPSIMBIX C TIOMOILBIO
NEPIEHINKYJIIPHBIX TUIOCKOCTEN
OpToroHanbHOE MPOEKTUPOBAHUE.
[Toctpoenue ceuenuii Kkyoa, MpU3MHI,
MPaBWIBHOW MUPAMUJIBI C TOMOUIBIO
OPTOTOHAJILHOM IIPOEKIIHH.
CummMeTpus B IpOCTPAHCTBE
OTHOCHUTENBHO IIIOCKOCTH. [ImockocTn
CUMMETPHI1 B MHOTOTPaHHUKAX.
[Ipu3Hak nepneHIUKyISIPHOCTH
IIPSIMOM U TNIOCKOCTHU KaK CJIEICTBUE
cummetpuu. [IpaBusibHbIE
MHOT'OTPaHHUKHU

Pacuér paccrosgauii OT TOUKH

710 TII0CKOCTH. CIIOCOOBI OMYCTHUTh
MEPIEHAUKYJIAPbL: CAMMETPUS, CABUT
TOYKHU 110 NapasuIeIbHON MPAMOM.
Casur 1o HenapaaeabHOU MPSIMOMH,
U3MEHEHUE PACCTOSIHUN

U IJIOCKOCTb.
@opMyIMpOBaTh CBOMCTBO
NEPIICHIUKYIIAPA 10 OTHOLICHUIO

K TJIOCKOCTH.

[TomyuaTs peacTaBiIeHNE O 3HAUCHUU
MEePIEHANKYJIIApA IS APYTUX 001acTen
HayKu ((u3uKa, SHEpreTUKa, Ja3epHbie
TEXHOJIOTHH ), B peaIbHON KU3HU
(TexHuKa, OKpy>Karomiasi 00CTaHOBKA).
Jloka3bIBaTh yTBEPKICHUS, CBSI3aHHBIC
C MMPOEKIMEN NPSIMOU Ha TIIIOCKOCTb,
HETMEePIEHANKYISPHYIO K 9TON TIPSIMOA.
Jloka3pIBaTh TEOPEMY O TPEX
MEPIEHANKYIIIPAX U TEOPEMY
0o0paTHYyI0 TeopeMe O TPEX
MePIEHINKYIIApaXx.

ITonmyuaTe nipeacraBiaeHue

00 OPTOTrOHATLHOM MTPOCKTUPOBAHHH.
Jloka3pIBaTh TEOPEMY O MPOEKIUHU
TOYKH Ha MPSIMYIO.

Pemartb crepeoMerpuueckue 3a1aq,
CBSI3aHHBIC C TIEPIICHIUKYIISIPHOCTHIO
MPSAMOM U IIOCKOCTH.

Pemats npuxianneie 3a1a49u,
CBSI3aHHBIEC C HAXOXKJIECHUEM
T€OMETPUIECKUX BEITMYNH.
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Pemate crepeomeTpudecKkue 3anauu,
CBSI3aHHBIC C IPUMEHEHUEM TEOPEMBI
0 TPEX NEPIEHAUKYIIIpax,
HaxO0>JICHUEM PACCTOSIHUU,
ITIOCTPOCHUEM MTPOEKIIMHM.

CpaBHHBaTh ¥ AaHAIM3UPOBATH
YTBEPKIAEHUS C LIEIIBIO BBISIBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKACHUM.
AHaIM3UpPOBATH U MOJIEIIMPOBATH

HAa SI3bIKE TEOMETPUU PEAIbHBIC
CUTYyallU, CBSI3aHHBIC

C NEPNEHINKYJIIPHOCTBIO IPSIMOU 1
IIJIOCKOCTHU; UCCIIE0BATh IOCTPOCHHBIE
MOJIEJIA, B TOM YUCJIE U

C UCIOJIb30BaHUEM armapara aareopbl

VYTbl U pacCTOAHUSA
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[ToBTOpEHUE: Yroa Mex 1y NpsiIMbIMUA
Ha IUIOCKOCTH, TPUTOHOMETPUS

B IIPOM3BOJILHOM TPEYTOJIbHUKE,
TEOpEMa KOCHHYCOB.

[ToBTOpEHUE: YyrOa MEXKIY
CKPELIMBAIOIIMMUCS TPSIMBIMHU

B IIPOCTPAHCTBE. [ eoMeTpruueckue
METO/Ibl BBIYMCIICHUS YIJ1a MEXKIY
MPSIMBIMU B MHOTOTPaHHUKAX.

AKTyanu3upoBaTh (PaKThl U METObI
IJTAHUMETPHH, PEJIEBAHTHBIE TEME,
MIPOBOJAUTH AHAJIOTHH.
DopMyIUpPOBATH OIIPEAECICHUE
JBYTPaHHOTO yTJIa.

Jloka3bIBaTh CBOMCTBO PABEHCTBA BCEX
JMHENHBIX YIJIOB JIBYTPAHHOIO yTJIa.
KnaccuduimpoBath 1ByrpaHHbIE YTIIbl
B 3ABUCHMOCTH OT UX I'PagyCHOU MEPBI.
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JIByrpanHsliil yroy. CBOMCTBO
JMHENHBIX YIJIOB ABYTPAHHOIO YIJIa.
[lepneHaANKYISIpHBIE IOCKOCTH.
CBoiicTBa B3aMMHO NEPIEHIUKYISIPHBIX
mrockocren. [IpusHak
NEPIEHIUKYIIPHOCTU IIOCKOCTEM;
TEO-peMa O IPSIMOM NIEPECEYEHNS IBYX
IUIOCKOCTEN MEPIEHANKYIIIPHBIX
TPETHhEH IIOCKOCTH.

[IpsAMOYTOJIBHBIN MMapasuIeIeUIIe;
Ky0O; U3BMEpEeHHUsl, CBOMCTBA
MPSAMOYTOJIBHOTO Mapajuiejenunesaa.
Teopema o AuaroHamy NpsIMOYroJIbHOTO
napajijiesienune1a u ciaeCTBUE U3 Hee.
CrepeoMeTpUUeCKHUE U TTPUKIIATHBIC
3a/1a4u, CBSA3aHHBIE CO B3aUMHBIM
PacnoJIOKEHUEM NPSAMBIX U TIIIOCKOCTH.
IToBTOpEHME: CKPEIIMBAIOIIUECS
npsiMble, TapaJIJIeIbHbIE TNIOCKOCTH

B CTaHJAPTHBIX MHOTOTPaHHUKAX.
[Tapa napanenbHbIX IIOCKOCTEN

Ha CKPEUIMBAIOLIUXCS PSIMBIX,
pPacCTOsTHUE MEXKIY
CKpELIMBAIOILUMHUCS MPIMBIMA

B IIPOCTBIX CUTYyAIIUSX.

OnyckaHue NepreHIuKyIspoB,

@OopMyIMPOBATH ONIPEACICHUE B3AUMHO
IIEPIICHIUKYJIPHBIX TIOCKOCTEN.
Jloka3bIBaTh TEOPEMY O IIPU3HAKE
MIEPIICHIUKYJIIPHOCTH JIBYX
IJIOCKOCTEMN.

DopMyJIMPOBATH CIEICTBUE

(U3 mpU3HAKA) O MEPHEHANKYIIPHOCTH
IJIOCKOCTHU, KOTOpas MEPIEHAUKYIIIpHA
MIPSMOU, IO KOTOPOU MEPECEKAIOTCS IBE
IIJIOCKOCTH, 3TH IIJIOCKOCTSIM.
Jloka3pIBaTh YTBEPIKIACHHUS O €TI0
CBOMCTBAX; TEOPEMY U CIIEICTBUE

13 HEe€ 0 IMarOHAISAX IPSIMOYTOJIBHOTO
napasuiesIenunesa.

Pemars crepeomeTpuueckue 3aaaum,
CBSI3aHHBIE C NEPIICHINKYIISIPHOCTD
MPSAMBIX U TUIOCKOCTEH, UCITONb3YS
IJIaHUMETPUUECKUE PaKThl U METOABI.
IIpoBOAUTE JTOTUYECKU KOPPEKTHBIE
JIOKA3aTEIbHBIE PACCYKICHUS TPU
pELIEHNN TeOMETPUYECKUX 3aaY,
CBSI3aHHBIX C IIEPIICHANKYJIIPHOCTHIO
IIJIOCKOCTEH.

AHanmm3npoBaTh U MOAEIUPOBAThH

HAa S3bIKE T€OMETPUU PEAJIbHBIE
CUTyaluH, CBSI3aHHBIC
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BBIYMCJIEHUE PACCTOSIHUNA OT TOYKHU
JI0 TOYKH; NPSIMOU; TNIOCKOCTH.
Brruncienue pacCTosTHUN MEXKITY
CKpELIMBAIOIINMHUCS MPSIMBIMU

C MIOMOIIBIO NEPIEHANKYIIPHON
IJIOCKOCTH.

TpéXrpaHHbIN yroJl, HEPaBEHCTBA
JUISl TPEXTPAHHBIX YIJIOB.

Teopema ITudaropa, reopemsl
KOCHHYCOB Y CUHYCOB

JUISL TPEXTPAHHOTO YTIJIa. DJIEMEHTBI
chepuueckoit TeOMETpUH:
reoJIe3U4eCKUe JIMHUN Ha 3emiIe

C MEPHEHANKYISIPHOCTHIO MPSIMBIX U
IIOCKOCTEH.

HccnenoBarh MoCTpOSHHBIE MOISTH,
B TOM YHCJIE B ¢ HCHOIb30BaHUEM
arrapara ajareophbl.

Pemats npukiagHbie 3a0a4H,
CBSI3aHHBIEC C HAXO0XKJICHUEM
r€OMETPUYECKUX BEIUYNH

MHororpaHHuKH

Cucremaru3zanys 3HaHUM:
MHOrorpaHHMK U €ro 3JIEMEHTHI.
[Tupamua. Buasl nupamu.
[IpaBunbHas nupamuaa.
[Ipusma. IIpsimMast u HaKIOHHAS
npusmsl. [IpaBunbHas npusma.
[Ipssmoyt mapatenenunen,

PSIMOYTOJIbHBIN Mapajuiesenunes, Kyo.

Brinykisie MHOrOrpaHHuky. Teopema
Oiinepa. [IpaBunbHbIE U
NOJIyIIPABUIIBHBIE MHOTOI'PAHHUKHU

PaGoTath ¢ yueOHUKOM: 3a/1aBaTh
BOIIPOCBHI, [1€JIaTh 3aMEYaHus,
KOMMEHTapHHU.

AHanM3upoBaTh PEIICHNE 3a1a4H.
PucoBaTp BBITyKJIbIE MHOTOIPAHHUKH
C 3aJITaHHBIMH CBOMCTBaMU;
BOCCTAHABJIMBATh OOLINI BUA
BBIITYKJIOT'O MHOT'OTPaHHHKA IO IBYM
€ro MPOEKLHM.

Jloxa3pIBaTh CBOWCTBA BBITYKJIOIO
MHOT'OIpaHHHMKA.

Pucosars BBIITyKJIbIE MHOTOTPAHHUKU
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C pPa3HOM DUIIEPOBOM XapaKTEPUCTUKON;
UCCJIEI0BATh BO3MOXHOCTH TOJTyUYEHUS
pe3yJbTara Ipu BapbUPOBAHUN JTAHHBIX.
Jloka3bIBaTh CBOMCTBA MPABHIIbHBIX
MHOTrorpaHHukoB. IlnanupoBats
MOCTPOEHUE MPABUIIBHBIX
MHOTOIPAHHUKOB Ha MOBEPXHOCTSIX
JIPYTUX MPaBUIbHBIX MHOTOI'PaHHUKOB

BekTopsl B mpocTpaHCTBE

12

[TonsiTHe BEKTOpa Ha MIIOCKOCTH

U B POCTPAHCTBE.

CymMa 1 pa3HOCTh BEKTOPOB, ITPABUIIO
napajjieenuneia, yMHOKEHHE BEKTOpa
Ha YKUCJI0, Pa3JIOKEHUE BEKTOpa

1o 0a3ucy TpéX BEKTOPOB, HE JICKAITUX
B OJJTHOM INIOCKOCTH.

CxansipHO€ TPOU3BEICHUE,
BBIYUCJICHUE yTJIa MEXKy BEKTOpaMu

B IIPOCTPAHCTBE.

[Ipocreiiue 3a1aun ¢ BEKTOpamMu

AKTyanu3upoBath (GaKThl U METOJIbI
TJTAHUMETPHUH, PEJICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

OnepupoBaTh NOHATUSIMU: BEKTOP

HA IUIOCKOCTH Y B POCTPAHCTBE;
KOMIIJIaHApHbBIE BEKTOPHI. [[prBOAUTH
puMepbl GU3NIECKUX BEKTOPHBIX
BEJIMUMH.

OcBauBaTh NpaBUJIA BHITIOJIHEHUS
JICUCTBUM CI0KECHUS U BEIYUTAHUSA
BEKTOPOB, YMHOKEHUS BEKTOpa

Ha YHCJIO.

Jloka3bIBaTh MpHU3HAK KOMILIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3bIBaTh TEOPEMY O PA3IOKEHUHN
J000T0 BEKTOpa MO TPEM TaHHBIM
HEKOMILTAHAPHBIM BEKTOpaM
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[ToBTOpenwue, 06001IIEHIE
U CUCTEMATU3AIMS 3HAHUU

O6o0061maroniee MOBTOPEHUE MOHATHIA
Y METOJIOB Kypca F€OMETPUH

10 kmacca, cucreMaTHu3alis 3HAaHUH.
Uctopus pa3BuTus CTEpEOMETPUH KaK
HayKH U €€ pojib B Pa3BUTHHU
COBPEMEHHBIX MH)XCHEPHBIX 1
KOMITBIOTEPHBIX TEXHOJIOTHUM

Pemate cTepeoMeTpudeckue 3a1aun
Ha JI0Ka3aTeIbCTBO MATEMATUYECKUX
OTHOILIEHUH, HAX0XKJICHUE
r€OMETPUYECKUX BEIUYHH (IJIHH,
YTJIOB, IUTOIIaAeH, 00bEMOB).
Hcnonp30BaTh npu pelIeHUN
CTEPEOMETPUUECKHUX 3aa
IUTAHUMETPUYECKHE (DaKThl U METO/IBI.
[IpoBONTE JTOTUYECKH KOPPEKTHBIE
JIOKa3aTeJIbHbIE PACCYKICHUS

IIPU PELIEHUHU CTEPEOMETPUUECKUX U
IJIAaHUMETPUYECKUX 3a/1a4.
CpaBHUBATh U AaHAJTU3UPOBATH
peanbHbIe CUTYaIlMU U BBISIBISThH
BO3MOYKHOCTB €€ MOACIUPOBAHUS Ha
A3BIKE TEOMETPHHU.

MonenupoBaTh peaJbHYI0 CUTYAIIHIO
Ha S3bIKE T€OMETPHUH U UCCIEA0BATH
MIOCTPOEHHBIE MOJIEIH, B TOM YHUCIIE U
C UCITOJIb30BAaHUEM arIapara anreOpsl.
Hcrnonb30BaTh KOMITBIOTEPHBIE
MPOTpaMMBbI MPHU PEIICHUH 3a/1a4.
[Tomy4aTs npeacTaBiIeHUE O TEOMETPUH
KaK O pa3BUBAIOLLEHCS HAayKe,
HCCIIEAYIOLIEH OKPYKaIOIIUN MUD,
CBSI3aHHOM C peaqbHbIMU O0BEKTAMH,
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ITIOMOTAIOIIEH PEIINTh PEAJIbHBIC
JKA3HEHHBIE CUTYAllUH O POJIN
CTEPEOMETPUH B PA3BUTHH
COBPEMEHHBIX UHKXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHA.
CpaBHHBaTh ¥ AaHAIM3UPOBATH
YTBEPKIACHUS C LEIBIO BBISIBJICHUS
JIOTUYECKN KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKACHUU.

I/ICCJIGIIOBaTB IIOCTPOCHHBIC MOICIIN.

Hcnonb3oBath HU(POBBIE PECYPCHI

OBLIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

102
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ITOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTnyeckue
padoThI

Jlara
U3YYeHUs

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

OcHOBHBIE MpaBUIia U300PAKEHUS HA PUCYHKE

MJIOCKOCTH, MapajlIeIbHBIX MPSIMBIX (OTPE3KOB),

CCPpCANHBI OTPC3Ka

|

[ToHsiTHS cTepeoOMeTpUu: TOUKa, MpsMasl,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE MpPaBUIIa
M300paKeHHs Ha PUCYHKE TIIIOCKOCTH,
napavieIbHBIX TPSIMBIX (OTPE3KOB), CEPETUHBI
OTpe3Ka

[TonsaTus: nepecekaromuecs mIOCKOCTH,
MepeceKarolmecs mpsiMast ¥ mIOCKOCTh;
MOJTYTPOCTPAHCTBO

[TonsTus: nepecekaronyecs MI0CKOCTH,
[epeceKaroIuecs npsamas v mioCKOoCTh;
[IOJIyIIPOCTPAHCTBO

MHoOrorpaHHMKH, 1300paKeHUEe MPOCTEUILINX
MPOCTPAHCTBEHHBIX PUTYP, HECYIIECTBYIOIINX
00BEKTOB

MHororpaHHuKy, 1300paxeHue IpPOCTEUIITNX
IPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINX
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00BEKTOB

AXKCHUOMBI CTCPCOMCTPHH U IICPBBIC CICACTBUA

N3 HUX

10

11

12

AKCHUOMBI CTCPCOMCTPHUHN U IICPBBIC CICACTBHA

N3 HUX

AKCHOMBI CTCPCOMCTPHUUN U IICPBBIC CICACTBUA

n3 HuX. CriocoObl 3a1aHus IPSIMBIX U
IJIOCKOCTEN B mpocTpaHcTBe. OO003HAUEHUS
MPSAMBIX U IJIOCKOCTEN

N300paxeHune ceueHnid mupaMusl, Kyoa u

MIPU3MBbI, KOTOPBIE MPOXOAAT Uepe3 ux peéopa.

N3obOpaxkeHue nepeceyeHus MoayueHHBIX
IJI0CKOCTer. PackpalmBanue nmocTpoeHHbIX
CEUCHUH Pa3HbIMU LIBETAMU

N300paxeHne ceueHuid mupamMubl, Kyoa u

MPU3MBbI, KOTOPBIE MPOXOAAT Uuepe3 ux peéopa.

N3obOpaxkeHne nepeceyeHus MoayueHHbIX
IJIOCKOCTEN. PackpalmBanue mocTpoeHHbIX
CEUCHUU Pa3HbIMU LIBETAMU

N300paxkeHue ceueHuid mupamMubl, Kyoa u

MPU3MBbI, KOTOPBIE MPOXOASAT uepe3 ux peéopa.

N306paxeHne nepeceueHus NoJyuyeHHbIX
II0CKOCTEN. PackpalmBanue nocTpoOeHHBIX
CEYEHUH Pa3HbIMM [IBETAMHU

13

N300paxeHne ceyeHuit mupamuibl, Kyoa u
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14

MPU3MBI, KOTOPBIE TPOXOAT uepe3 ux péopa.
N3o0paxkeHne nepeceyeHus MOay4eHHBIX
IJIOCKOCTEN. PackpammBanue noCTpOESHHBIX
CEUYCHHI pa3HbIMU LIBETAMHU

Mertoj ciae0B I MOCTPOSHUS CEUCHUI

15

16

Meton ciienoB Al TOCTPOEHUSI CEYEHHUI.
CaolicTBa nepeceyeHrul NpsIMbIX U IJIOCKOCTEN
Meton ciienoB AJjisl TOCTPOEHUSI CEYEHHUI.
CBoMCTBa NEpeCEUECHN I NPSIMBIX U IUNIOCKOCTEN

17

[TocTpoenue ceueHuit B nupamuje, Kyoe mo
TpéM TOoukaMm Ha p&bpax. Cozanne BHIHOCHBIX
YepTeKel U 3aMucCh MIaroB MOCTPOEHUS

18

[TocTpoenue ceueHuit B mupamuje, Kyoe mo
TpéM Toukam Ha p&bpax. Cozmanne BEIHOCHBIX
YEPTEkKEW U 3aIUCh LIATOB OCTPOCHUS

19

20

21

[TocTpoenue ceueHuit B mupamue, Kyoe mo
TpéM Toukam Ha p&bpax. Cozmanne BEIHOCHBIX
YEPTEkKEN U 3aIUChH IATOB OCTPOCHUS
ITocTpoenue ceuenuii B nupamue, Kyoe mo
TpéM ToukaM Ha péopax. Co3iaHre BEBIHOCHBIX
YEPTEkKEW U 3aIUCh IATOB OCTPOCHUS
[ToBTOpenue mnanumerpuun: Teopema o
MPOMOPIMOHANIBHBIX OTpe3kax. [Togobue
TPEYTrOJIbHUKOB

22

[ToBTOpenue mnanumerpuu: Teopema Menenas.
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23

PacdeTtsl B ceueHMAX Ha BBIHOCHBIX YEPTEXKAX.
Hcrtopus pa3BuTrs INTAHUMETPUHU U
CTEPEOMETPUU

KontponbHas padota "AKcHOMBI
crepeomerpuu. Ceuenus"

24

B3anmHoe pacnonoxeHue npsMbIX B
npoctpaHcTBe. CKpeInBarOIuUecs IpsMbIe.
IIpr3HaKu CKpeMBaOIIUXCS IPSAMBIX.
[TapannenbHble NPsIMBIE B ITPOCTPAHCTBE

25

26

TeopeMa 0 CyIIeCTBOBaHUU U €AUHCTBEHHOCTHU
MPAMOM NapaJyICIbHOU TAHHOM IIPSMOH,
MPOXOASALIEH Yepe3 TOUKY ITPOCTPAHCTBA U HE
JIe)KaIlel Ha JaHHOM mpsiMoit. Jlemma o
MEPECECYEHNUH NapalIeIbHBIX TPSMbBIX
TJTIOCKOCTBIO

[TapauienbHOCTB Tpex MpsAMBIX. Teopema o TpEX
MapaJUIeNIbHBIX NpsIMbIX. TeopeMa o
CKPEIIUBAIOIINXCS TTPSAMBIX

27

[TapannensHoe mpoekTupoBanue. OCHOBHBIC
CBOMCTBA MapauIeILHOTO MPOSKTUPOBAHUS.
N3obpakenne pa3Hbix GUryp B napaaieabHON
TIPOCKITUHU

28

[lenTpanbHas mpoekus. Yroi ¢
COHAIPABJICHHBIMU CTOPOHAMMU. Y TOJI MEXKITY
IPSAMBIMA
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29

30

31

32

33

3agaun Ha JOKA3aTENbCTBO M UCCIIEIOBAHNE,
CBSI3aHHBIC C PACIIOJIOKEHUEM TIPSIMBIX B
IPOCTPAHCTBE

[ToHATHA: TApaUIENIBHOCTD NPSIMOUN U
IJIOCKOCTH B mpocTpaHcTse. [Ipu3nax
[IapaJUIEIbHOCTH NIPSIMOM U IUIOCKOCTH.
CBoMCTBA MAPAIIIETBHOCTY IIPSAMOU U
IIJIOCKOCTH

['eomeTpuyeckue 3aa4u Ha BHIYUCIIEHUE U
JI0Ka3aTeNIbCTBO, CBA3aHHBIE C
MapasuieIbHOCTBIO MPSAMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE

ITocTpoeHune ceyeHus, NPOXOIAIIErO Yepes
JAHHYIO NPSIMYIO HA YEPTEKE U NAPaLIEIBHOTO
apyrou npsaMou. Pacuér oTHomenui

[TapatenbHas npoeKuys, TPUMEHEHUE IS

MOCTPOEHUs ceYeHUI Ky0a U nmapaienaenunesa.

CaoiicTBa mapayienenunena u Npu3Msl

34

[TapamnensHbie mockocTu. [lprusHaku
MApAJUIEIIBHOCTH ABYX INIOCKOCTEN

35

Teopema 0 mapaaieabHOCTA U €AUHCTBEHHOCTH
IIOCKOCTH, MMPOXOASIIEN Yepe3 TOUKY, HE
MIPUHAIIEKAIYIO TAHHOM TNIOCKOCTH U
CIIECTBUS U3 HEe

36

CBoiicTBa napasuiesbHbIX INIOCKOCTEM: O
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37

38

[1apaJuIeIbHOCTH IPSIMBIX IIEPECEUCHUS TIPU
IIEPECEUYCHNH JIBYX ITapaJUIEIbHBIX INIOCKOCTEN
TpeTben

CBoiicTBa napajuiesIbHbIX MIOCKOCTEN: 00
OTpe3Kax NapajiesIbHbIX NPAMBIX,
3aKITHOYEHHBIX MEXIY MapaieIbHbIMU
IJIOCKOCTSIMU; O MEPECECUEHUH MPAMOU C ABYMSI
IapaJuIeIbHBIMU IUIOCKOCTAMU

[ToBTopenue: Teopema Iudaropa Ha murockocTn

39

40

[loBTOpEHHE: TPUTOHOMETPUS MPSAMOYTOJIBHOTO
TPEYrOoJbHUKA

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuleenuneaa

41

Brruucnenue 1iauH OTpe3KOB B KyOe U
MPAMOYTOJIbHOM TNapajuIeIEIUNEne

42

43

44

[lepieHIUKYISAPHOCTD NPSIMOU U TIIOCKOCTH.
[Ipu3Hak nepneHauKyIJISIPHOCTH MPSIMOM U
IIJIOCKOCTH

[lepnieHAIUKYIAPHOCTD NPSIMOU U IUIOCKOCTH.
[Ipu3Hak nepnesauKyIJISIPHOCTH NPSIMOK U
IIJIOCKOCTH

TeopeMa 0 CylIeCTBOBAaHUU U €UHCTBEHHOCTHU
MPAMOM, IPOXOISIIEN Yepe3 TOUKY
IIPOCTPAHCTBA U NIEPIICHIUKYJIAPHOU K
IIJIOCKOCTH
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[ImockocTH U EPIIEHANKYIISIPHBIE UM IIPSIMBIE B

45 MHOT'OTpaHHHUKaX

46 [limockocTH U EPIEHIUKYIISIPHBIE UM IIPSIMBIE B
MHOT'OTpaHHHUKaX

47 [Tepnenaukynsap u HakinoHHas. llocTpoeHue
MEPIICHINKYJISIpA U3 TOYKH Ha MPSAMYIO

48 [Tepnenaukynsap u HakinoHHas. [locTpoeHune
MEPIICHANKYIISIPA U3 TOYKA HA IPAMYIO

49 Teopema o Tpéx meprieHIuKyspax (mpsmas u
oOpaTHas)

50 TeopeMma o Tpéx neprieHIuKyspax (mpsmasi u
oOpaTHas)

51 YT0J MeXy CKPEIMBAOIMMHUCS TPSIMbIMA

52 [Touck nepneHIuKyISAPHBIX MPSMBIX C
IIOMOIIIBIO MEPIIEHANKYIISIPHBIX INIOCKOCTEN

53 OpToroHanbHOE MPOEKTUPOBAHKE
[TocTpoenue ceueHuit Kkyda, MpU3MBI,

54 MPABUJIILHOW MUPAMHUJIBI C IIOMOIIIBIO
OPTOTrOHAJIBHOM MTPOEKIUU
[TocTpoenue ceuenuit kyda, MpU3MBl,

55 MPABUJIILHOW MUPAMHUJIBI C IIOMOIIIBIO
OPTOTrOHAJIBHOM MTPOEKIUU

56 CummMeTpus B IpOCTPAHCTBE OTHOCUTEIIBHO

IIOCKOCTH. [ITOCKOCTH CUMMETpHUIL B
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MHOT'OI'paHHHUKax

[Ipu3Hak NeprneHIuKyIIPHOCTH MPSIMON U

> IIJIOCKOCTH KakK CIEACTBUE CUMMETPUHU

e IIpaBuibHBIE MHOTOIPaHHUKH. Pacyér
PACCTOSHUM OT TOYKH 10 IUIOCKOCTH

- [IpaBunbHBIE MHOTOIPaHHUKH. Pacyér
PACCTOSHUM OT TOYKH JI0 TIIIOCKOCTH
CriocoObl OMYCTUTh MEPIEHANKYJIISPHIL:

60 CUMMETPHS, CABUT TOUYKH 110 MMapAJLIIEIbHON
IPSIMOU

61 CrBur 1o HenapasuleJIbHON NPSIMON, N3MEHEHUE
PACCTOSAHUI
KontposnbHas padora "B3aumuoe

62 PACIIOJI0KEHUE PSIMBIX U INIOCKOCTEN B
npocTpaHcTBe"
[ToBTOpEHHME: Yyroy Mexay MpsIMbIMHA Ha

63 IVIOCKOCTH, TPUTOHOMETPHS B IIPOU3BOJILHOM
TPEYTOJIbHUKE, TEOPEMA KOCUHYCOB

54 [ToBTOpEHHME: Yroyl MEXKIY CKPEIINBAIOIIUMUCS
MPSIMBIMH B TIPOCTPAHCTBE

65 I'eomeTpuyeckne METOABI BBIYUCIIEHUS yIJIa
MEKly IPSAMBIMHA B MHOTOIPaHHUKaX

66 JIByrpanHsiil yroyu. CBONCTBO JIMHEWHBIX YTIIOB

JIBYTPAHHOTO yrja
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67

[lepnenaukynsipable iockoctu. CBolicTBa
B3aMMHO IEPIIEHANKYIISIPHBIX INIOCKOCTEN

68

[Ipu3HaK NepreHIuKyYJIIPHOCTH INIOCKOCTEMN;
TeopeMa O IPSIMOM NEPECEUEHHUs IBYX
IJIOCKOCTEN MEPIIEHANKYISIPHBIX TPEThEN
IIJIOCKOCTH

69

[IpsiMoyToJIbHBIN TTapaIIeIeNHNe; KyO;
M3MEPEHUS, CBOMCTBA MPSMOYTOJIBHOTO
napajuienenuneaa

70

71

72

73

74

Teopema o0 1raroHay MPSIMOYTOJIBHOTO
NapaJuIeIeUIeaa U CIEACTBUE U3 HEE
CrepeomeTpuuecKe U MPUKIATHbIE 3a0a4H,
CBS3aHHBIE CO B3aUMHBIM PACIIOJIOKEHUEM
IPSIMBIX U IIJIOCKOCTH

[ToBTOpEHME: CKpEIIUBAIOLIUECS TTPSIMBIE,
napajJieabHbI€ MIOCKOCTH B CTAaHAAPTHBIX

MHOT'OI'PaHHHUKAax

[Tapa napannenbHbIX MIOCKOCTEN Ha

CKPCIIUBAIOIIUXCS IIPAMBIX, paACCTOAHUEC MCKIY

CKPCIIMBAIOIIUMHUCA IIPAMBIMHA B IIPOCTBIX
CUTyalusx

PaccTostHue OT TOUKM 10 TJIOCKOCTH,
pPacCTOsIHUE OT MPSIMOI 10 TUIOCKOCTH

75

Brrancienne paccTossHUN MEXIY
CKPEIIHBAOIIUMUCS MPSMBIMH C IIOMOILBIO
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MEPIEHAUKYIISIPHOMN TIJIOCKOCTH

TpéxrpanHbIi yroy, HEpaBEHCTBA JJIs
TpexrpaHHbIx yrioB. Teopema [Tudaropa,

e TEOPEMBI KOCHHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO yria

- DneMeHThI CPepUYECKOil reOMETPUH:
reoJIe3U4ECKUE JINHUK Ha 3eMIIe

78 KontposnbHas pabota "Yriasl U pacCTOSHUS"

29 Cucremarusanus 3HaHui "MHOTOTpaHHUK U €r0
AJIEMEHTHI"

80 [Inpamuna. Buael nupamua. [paBunbHas
nupaMuia

81 [Ipu3ma. [IpssmMast u HaKJIOHHAsA IPU3MBI.
[IpaBunbHas nmpusma

8 [Ipssmont mapayienenunen, MpssMOyrOJIbHbINA
napajuienenunen, kyo

83 Brinmykisie MHOrOrpanHuky. Teopema Ditnepa
Brinmykibie MHOrOrpanHuku. Teopema Ditnepa.

84 [IpaBusibHBIE ¥ IONYTIPABUIIBHBIE
MHOTOTPaHHUKH

85 KontposnbHas padora "MHororpaHHuku"

86 IToHATHE BEKTOpA HA IJIOCKOCTH U B
IPOCTPAHCTBE

87 CymMa BEKTOpOB
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88 Pa3znocts BEkTOpOB 1
89 [IpaBuno napaiuienenunena 1
90 YMHOkKEHHE BEKTOPa Ha YUCIIO 1
o1 Pa3znoxenue BeKTOp'il o 6a3ucy TpEX BEKTOPOB, 1
HE JIeKAIUX B OJTHOM MIOCKOCTH
92 CxansipHoe TpoOU3BEICHUE 1
03 Brruucnenue yria Mmexay BEKTOpaMu B 1
MIPOCTPAHCTBE
94 [Ipocreiimue 3anaun ¢ BEKTOPaMHU 1
95 [Ipocreiimue 3anaun ¢ BEKTOPaMHU 1
96 [Tpocreiiue 3axa4n ¢ BEKTOpaMu 1
97 [Ipocreiimue 3anaun ¢ BEKTOpaMHU 1
98 O06001eHue 1 cucTeMaTu3alus 3HaHU| 1
99 O06o001IeHue 1 cucTemMaTu3alus 3SHaHU| 1
100 HroroBast koHTpoOsIbHAS paboTa 1
101 Hrorosast KOHTpoOJIbHAS paboTa 1
102 O00011IeHNEe U CUCTEMATH3ANS 3HAHUI 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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11 KIJACC

KosuuecTBo yacoB DJIeKTPOHHbBIE
HauMeHoBaHMe pa3/iesioB U TeM (undpossbie)
Ne i/ Konrpoasnsie IIpakTtuyeckue
NporpamMmblI Bcero o0pa3oBaTesibHbIE
padoThI padoThI pecypebI
1 AHanuTH4ecKas reoMeTpus 15 1
5 [ToBTOpEHUE, O606IH€HIiIC u 15 1
CUCTEMaTHU3allMs 3HaHUN
O0BEM MHOTOTpaHHUKA 17 1
Tena BpaieHus 24 1
5 [Tnomaay MOBEPXHOCTH U OOBEMBI 9 1
KPYTJIBIX TEN
6 JBr>KeHUs 5 1
7 [ToBTOpEHUE, 06o6meHPUIe u 17 5
CUCTEMaTHU3aIMs 3HaHUN
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0
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11 KUIIACC

HaszBanue paznena | KomruectBo OCHOBHBIE BU/IBI JICATEIIBHOCTH
OcHOBHOE cofepKaHue
(TempI) Kypca 4acoB yqammxcs
AHanuTuyeckas 15 [loBTOpEeHME: KOOPIMHATHI BEKTOpa Ha AKTyanu3upoBaTh (PaKThl U METObI

reoMCTpuAa INIOCKOCTH U B IIPOCTPAHCTBC, INIAHUMCETPHUH, PCIICBAHTHBIC TEMC,

CKaJIIpHOC IMPOU3BCIACHHUC BCKTOPOB, IMPOBOJWUTH aHAJIOT'HH.
BBIYUCJIICHHUC YIJla MCXKAY BCKTOpaMH B CBOI[I/ITB I[@IZCTBI/ISI C BCKTOpAMHK
IIPOCTPAHCTBC. YPaBHeHI/IG HpHMOﬁ, AaHaJIOTHYHBIM I[GflCTBPIiIM C HX

MPOXOSIIEN Yepe3 ABE TOUKH.
YpaBHEHUE MIIOCKOCTH, HOPMAaJb,
ypaBHEHHE IIOCKOCTH B OTPE3Kax.
BekTtopnoe npoussenenue. JInneinbie
HEPABEHCTBA, JUHEUHOE
MpOrpaMMHUPOBAHUE.

AHaJIUTUYECKHE METOIBI pacyéTa yria
MEK]ly PSAMBIMH U TUIOCKOCTSIMUB
MHororpanaunkax. ®opmyima
pPacCTOSIHUS OT TOYKH A0 MIOCKOCTHUB
KOOpJAMHATaX.

Haxoxaenue paccTosSHUN OT TOYKH 10
MJIOCKOCTH B Ky0e © TNpaBUIBLHOMN
UpaMuJie

KOOpPJIMHATAMH.
BcnomMHUTE o1peiesieHre CKUISIPHOTO
YMHOXEHHS ¥ €T0 CBOKCTBA.
BpIuucasiTh ¢ MOMOILBIO CKAJISPHOTO
YMHOXEHUS JJIMHBI BEKTOPOB, YIJIbI
MEXy HUMH, YCTAHABIINBATh
MEPIECHAUKYJISIPHOCTh BEKTOPOB.
Br1BOIMTE ypaBHEHUE IUIOCKOCTH U
dhopMmyIly pacCTOSIHUSI OT TOUKH

JI0 TIJTIOCKOCTH.

Pemiate 3agauu, coueras

KOOPJAWHATHBIA U BEKTOPHBIA METO/IBI.

[IpoBOINUTE TOTMYECKH KOPPEKTHBIE
JI0KA3aTeJIbHBIE PACCYKICHUS

MIPU pEIIEHUH T€OMETPUUYECKHX 3a1a4
Ha IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOT'O METOAA.
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AHanu3upoBaTh U MOJIEIUPOBAThH
Ha S3bIKE TEOMETPUU pPEAIbHBIC
CUTYyalllH, CBSI3aHHBIE BEKTOPaMU U
KOOPJIMHATaMHU.

HccnenoBars NOCTpOEHHBIE MOJIENH,
B TOM YUCJIE U C UCITOJIb30BAHUEM
anmnapara ajareOpsl.

Hcnonbs30BaTh KOMIIBIOTEPHBIE
IPOrPAMMBI.

3HaAKOMUTBCS C UICTOPUEHN pa3BUTHUSA
MaTEeMaTUKH

[ToBTOpEHHE, 00001ICHNE
M CHCTeMAaTH3alus 3HAaHUMN

15

CedeHunss MHOTOTPaHHUKOB:
CTaHJAapPTHBIE MHOTOTPAaHHUKH, METOJ
CJIEZ0B, CTaHAAPTHBIE IUNIOCKOCTH,
NIEPECEUYEHHUS MPSIMBIX U ITIOCKOCTEM.
[TapannensHble NPAMBIE U TIOCKOCTH:
IapajulesIbHbIE CEUYECHHUs], PACUET
OTHOILIEHUH, YTJIbl MEXIY
CKPEILHUBAIOIIUMHUCS MTPSIMBIMH.
[leprieHiuKyISIpHBIE IPSAMBIE U
IIJIOCKOCTH: CTAHIAPTHBIE ITApbI
NEPIEHINKYJIAPHBIX INIOCKOCTEN U
PSAMBIX, CHAMMETPHH
MHOTI'OTPaHHHUKOB, TEOPEMa O TPEX
MEPIICHIUKYJISIPAX, BBIYUCICHUS JJIUH

CtpouTs ceueHusl.

Pemars crepeomeTprueckue 3agaun
Ha JI0Ka3aTeJIbCTBO MAaTEMAaTHUUECKUX
OTHOIIICHUH, HAXO0XKICHHE
reOMETPUYECKUX BEJIMUUH (JJTUH,
YTJIOB, TUIOMIA/IeH, 00bEMOB).
Hcnonp30BaTh npu pemieHAn
CTEPEOMETPUYECKUX 3a7a4
TUTAaHUMETpUUIECKe (PaKThl U METO/IBI.
[TpoBOIUTH JTOTUUECKU KOPPEKTHBIC
JIOKa3aTEIbHBIE PACCYKICHUS

P PEILICHUH CTEPEOMETPUUECKUX
3aaad.

CpaBHUBATh U AaHATU3UPOBATH
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B MHOTOTPAHHHKAX.
[ToBTOpEHue: miomamu
MHOT'OYT'OJIbHUKOB, (POPMYJIBI

JUTSI TITOTAEH, COOOpaKEeHU S
Io00usI.

[Imomaau ceueHnit MHOTOTPaHHUKOB:
TJIOIAIN TIOBEPXHOCTEH, pa3pe3aHus
Ha 9aCTH, COOOpaKeHUsI OI00us

peanbHbIE CUTYall! U BBISBIATH
BO3MOYKHOCTB €€ MOJEIIMPOBAHU

Ha SI3BIKE TEOMETPUM.

MopnenupoBaTh peabHy0 CUTYALUIO
Ha S3BIKE TEOMETPUU U UCCIEN0BAThH
IIOCTPOEHHBIE MOJIENH, B TOM YHCIIE U

C MICTIONTb30BAHUEM arlapara aireOpsl.

Hcnonb3oBarthb KOMIIBIOTCPHEIC
IIporpaMMmel IIpH PCHICHUH 3aaa4

O0bEM MHOTOTpaHHUKA

17

O06bEM Tena. O0BEM MPAMOYTOIBHOTO
napajienenunena. 3aaadu

00 yaBOeHUHU Ky0a, 0 KBajapaType
Ky0a; O TPUCEKIIUHU yTJIa.
CtepeoMeTpuyuecKHe 3a71a4u,
CBSI3aHHBIE C 00BEMOM
PSIMOYTOJILHOTO MapasuieNienumesa.
[TpuknagHbie 3a1a4u, CBI3aHHBIC

C BbIYUCJICHUEM 00BhEMA
IPSIMOYTOJILHOTO MapajuIeleuIIe 1a.
O0BEM TIPSIMOIA IPU3MBI.
CrepeoMeTprueckue 3a/1auu,
CBSI3aHHBIC C BBIUHUCIICHHEM 00BbEMOB
psAMOM npu3Msl. IIpuknanseie
3a1a4u, CBSI3aHHBIE C 00BEMOM
MIPSIMOU ITPU3MBI.

CB00OOHO ONEPUPOBATH MOHSATUSIMHU:
00BbEM Tena, 00bEM NPAMOYTOIBHOTO
napajuiesienurnena.

DOopMyJIMPOBATH OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3sIBaTh TEOpEMYy 00 00BEME
IPSMOYTOJIBHOTO NapajlieNienuneaa,
CJIEJICTBUS U3 HEE.

Pa3pe3ats MHOrOrpaHHuky,
NepeKIIaIbIBaTh YaCTH.

Pemiats crepeomeTpuueckue 3a1auu,
CBSI3aHHBIC C BBIYUCIICHHEM 00BhEMA
IPSIMOYTOJBLHOTO MapaJijieienuIea,
MPU3MBI.

CpaBHUBaTh U aHATU3UPOBAThH
YTBEPKIAEHUS C UEIbIO BbISIBJICHUS
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Brruucnenne 005EMOB Ten

C MOMOUIBIO ONPEAECTEHHOTO
uHTerpana. O0bEM HaKJIOHHOMN
MIPU3MBI, TUPAMUIBI.

®opMyna 00bEMa TUPAMHUIBI.
OTtHo1eHne 00bEMOB MUPAMUJ]

¢ OOIIKUM YTJIOM.
CrepeoMeTpryueckue 3a1auu,
CBsI3aHHBIC C 00BEMaMU HAKJIOHHON
PU3MBI, TUPAMHUIBI.

[Ipuknagubie 3a1a4u IO TEME
«OO0BEMBI TN, CBSI3aHHBIE C 00BEMOM
HAKJIOHHOW MPU3MBI, THPaAMUJIBI.
[Ipumenenue 00bEMOB. Brruncnenue
pacCTOsTHUS 70 TIIOCKOCTH

JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKICHUH.
AHanM3upoBaTh U MOJICIIUPOBATH

Ha SI3bIKE TEOMETPUU peaTbHbIC
CUTYaIINH, CBSI3aHHBIE C 00BEMOM
OPSMOYTOJILHOTO MapasijieNenuneaa,
IIPU3MBI, TTUPAMHIBI.

HccnenoBats NOCTPOCHHBIE MOJEIH,
B TOM YHCJIC U C UCIIOJIb30BaHUEM
anmnapara anreOpsl.

BBIBOIUTE OCHOBHYIO HHTETPATBHYIO
dbopmyiy sl BBIYUCICHUS 00BEMOB
TeJl.

Jloka3wpIBaTh T€OpEMy 00 00bEME
HAKJIOHHOW MPU3MBI HA IPUMEPE
TPEYTroJIbHON MPU3MBI U

IUTSl IPOU3BOJIBHOM IPU3MBL.
Jloka3sIBaTh TEOPEMY: 00 00OBEME
nupamMubl, POPMYIUPOBATH CIEICTBUS
U3 Hee: 00bEM yCeUEHHOM MUpaMU/IbI.
BriBoguTh (hopMymy 17151 BEIYUCTICHUS
00BEMOB yCEUEHHOM MUPAMU/IBI

Temna BpatieHus

24

[umuaapudeckas MoBepXHOCTD,
oOpa3yronue MUINHIPUIECKON
MTOBEPXHOCTH.

CB000/IHO OMIEPUPOBATH TOHSATUSIMU:
IUIMHAPUYECKAs IIOBEPXHOCTD,
muHap. U3ydats cnocoOsl
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Hummanp. [psamoit kpyrosou
uuiusp. [nonaas noBepXHOCTH
HWJIAH]IPA.

Konunueckast HOBEpXHOCTB,
o0Opa3yronme KOHUIEeCKOH
noBepxHocTH. Konyc. Ceuenue koHyca
ITIOCKOCTBIO, TTapaJljIeIbHOU
IJIOCKOCTH OCHOBAHUSA. Y CEYEHHBIN
KoHyc. M300pakeHne KOHYyCOB U
YCEUYEHHBIX KOHYCOB.

[Tnomaas OOKOBOI MOBEPXHOCTU U
MOJIHOM MOBEPXHOCTU KOHYCA.
CrepeoMeTpuyuecKHe 3aJ1a4n

Ha JJ0Ka3aTeIbCTBO U BBIYUCIICHUE,
NOCTPOCHUEM CEUYECHHMM LHJIMHIPA,
KOHYCa.

[Ipuknannbie 3a1a4u, CBI3aHHbBIC

C IUJIUHIPOM.

Cdepa u miap.

[Tepeceuenue cdepor u mapa

¢ miockocThio. Kacanue mapa u
chepsbl I0CKOCTHIO. By u
n300paxxeHue mapa.

VYpasuenue chepsl. [Inomans cheps u
e€ yacrei.

Cummetpust cepsl u mapa.

NOJIYYEHUS UMITUHAPUYECKON
NOBEPXHOCTH, LIMJIMHAPA.
N300paxaTh UUIUHAP U €r0 CEUSHUS
IJIOCKOCTBIO.

CB00OHO OMEPUPOBATH MOHITUSIMH:
KOHUYECKas [IOBEPXHOCTh, KOHYC,
yceu€HHbIN KoHyc. M3ydath criocoObl
NOJIyY€HHS] KOHUYECKON OBEPXHOCTH,
KOHyca.

N300paxxaTh KOHYC U €ro CEYeHUs
IUIOCKOCTBIO, POXOSAIIEH Yepes OCh,
Y IJIOCKOCTBIO, IEPIEHAUKYIAPHON

K OCH.

BoiBoguTh (hOpMyIIbI 17151 BBIUUCIECHUS
OOKOBOM ¥ TIOJIHOM MTOBEPXHOCTEN TET
BpaieHus. Pemarts
CTEPEOMETPUYECKUE 3a]a4H, CBI3aHHBIC
C T€JIaMH BpAILEHUs, HAXOXKICHUEM
L1011 OOKOBOI M MOJIHOM
OBEPXHOCTH, IOCTPOCHUEM CEUEHUM.
Hcnons30Bath MpU peIIEHUN 33]1a4
IUTAaHUMETpUYECKUE PaKThl U METOBI.
CpaBHMBaTh U aHAIU3UPOBATH
YTBEPKJICHUS C LEJBIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PaCCyKICHHM.
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CrepeoMeTpuuecKkue 3a1auu

Ha JJOKa3aTeIbCTBO M BBIUHUCIICHHE,
CBSI3aHHBIC CO C(HEepOH U MIaApPOM,
MMOCTPOCHUEM HX CEUCHUU
MJIOCKOCTBIO.

[Tpuknagabie 3a1a4M, CBI3aHHBIC
co cepoil u Imapom.

[ToBTOpEHUE: OKPYKHOCTH

Ha TUIOCKOCTH, BEIYUCICHUS

B OKPY>KHOCTH, CTaH/IapTHHIC
nogoous.

Pazanynbic KOMOMHALIMK TEI
BpalleHUss © MHOTOT'PAaHHHUKOB.
3agauu o TeMe «Tena v MOBEPXHOCTH
BpaIeHUs»

AHaJIM3UPOBATH U MOJICIUPOBATH

Ha SI3bIKE TE€OMETPUU PEeaTbHbIC
CUTYaIINH, CBSI3aHHbBIE C KOHYCOM

U TUAJIUHPOM.

HccnenoBaTh MOCTPOESHHBIE MOJCIIH,

B TOM YHCJIE U C UCTIOJIB30BAHUEM
amnmapara anreopsl

AKTyanu3upoBath (PaKThl U METObI
IJIAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOJAUTH aHAJIOTHH.

CB00OOHO ONIEpUPOBATH TOHATUSIMHU:
chepa u map, UEHTpP, paanyC, TUAMETP
cdepsl U mapa.

HccnenoBars B3aMMHOE PaCIiONOKEHUE
chepbl U TIIOCKOCTH.

DopMyIMpOBaTH ONPEICIICHUE
KacaTeIbHOM IJIOCKOCTH K cdepe.
Jloka3bIBaTh TEOPEMBI O CBOWCTBE U
MpU3HAKEe KacaTeIbHOM MIOCKOCTH.
BriBoauts hopmyity 1Sl BEIYUCICHUS
wiomaan cepsl uepes paanyc chephi.
Pemrats cTepeomeTpuueckue 3a1auu,
CBSI3aHHBIE CO C(hEepoil U mapoM,
HaxXO0XKJICHUEM ILIomaau chepsl u eé
yacTeill, MOCTPOCHUEM ceueHui chepsl
U 1apa.
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AHanu3upoBaTh U MOJIETUPOBATH

Ha SI3bIKE TEOMETPUU peaTbHBIC
CUTYaIlH, CBSI3aHHBIC C IIAPOM H
cepoii.

Pemath nmpocThie 3a1a4u, B KOTOPBIX
bUrypupyroT KOMOUHAITMH TEI
BpaIICHUs] 1 MHOTOTPAHHUKOB.
Hcnonp30Bath Mpu pellieHnu 3a/1ad,
CBSI3aHHBIX CO cepoil U mapom,
TUTAHUMETPHUIECKHE (PaKThl M1 METO/IBI.
Pemats crepeoMerprueckue 3a1auu,
CBSI3aHHBIC C TEJIAMH BpAIICHHUSA,
IIOCTPOCHUEM CEYEHUN TEJ BPALLCHHUS,
C KOMOMHAIUSIMU TEJT BPAIICHUS U
MHOTOTPaHHHUKOB.

[TpoBOINUTE JIOTHYECKU KOPPEKTHBIE
JIOKa3aTeNIbHbIE PACCYKICHUS

IIPU PEIIEHUN TeOMETPHUUECKUX 3a/1ad,
CBSI3aHHBIX C MIEPIEHAUKYISIPHOCTHIO
IIJIOCKOCTEN.

AHanu3upoBaTh U MOACIUPOBATH HA
SI3BIKE TEOMETPHUH PEAThbHBIC CUTYAIIHH,
CBSI3aHHBIC C MHOTOTPAaHHUKAMH.
HccnenoBaTh MOCTPOCHHBIE MOJIETH,
B TOM YHCIIE U C UCIIOJIb30BaHUEM
anmapara anreopsbl
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[Imomaau noBEpXHOCTH
1 00BEMBI KPYTJIBIX TEJ

O0béM mumuHapa. Teopema

00 00bEME IPSAMOTO UITUHPA.
[Tnomaau 60KOBOM M TTOJTHOM
MMOBEPXHOCTH ITMIIHH]IPA.

Brraucnenne 006EMOB Ten

C TIOMOIIBIO ONPENETEHHOTO
unTerpana. O6bEéM KoHyca.

[Imomnaan 6OKOBOM U ITOJTHON
MMOBEPXHOCTH KOHYCA.
CrepeoMeTpUUECKHE 3a/1a4H,
CBSI3aHHBIC C BBIUHUCIIEHHEM 00BEMOB
UINHIPA, KOHYCA.

[Tpuxnagusie 3anaun 1mo Teme «O0BEMBI
Y TUTOIIAI IOBEPXHOCTEMN TEJI.
O0BEM 11apa U MIapoOBOTO CEKTOPA.
Teopema 006 00bEMe mapa. [Tnomans
cdepnl.

CrepeoMeTpuueCcKHE 3a/1a4H,
CBSI3aHHBIC C BBIYUCIICHHEM 00BEMOB
Iapa, IIapoBOTO CETMEHTA, IapOBOTO
CEeKTopa.

[Ipuknagubie 3a1a4m 1O TEME
«OOBEMEBI TEID», CBI3aHHBIC

¢ 00BEMOM I1apa U TIoUaAbIo chephl.
CooTHOIIIEHUsT MEXKY IO IMU
MMOBEPXHOCTEH M 00BEMaMU TIOTOOHBIX

CB00OIHO OnEpUpPOBATh MOHATUSIMU:
00BbEM Tena, TUIoNaJb MOBEPXHOCTH.
@opMyIIMpOBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

JlokaspIiBaTh TEOpEeMBI: 00 00BEME
UIKMHIpa; 00 00BEME KOHYCA.
BriBoauThs GopMyIibl 171 BHIYUCTICHUS
00bEMa yCceu€HHOTO KOHYCa.
HccnenoBats NOCTPOCHHBIE MOJIEIH,

B TOM YUCJIE U C UCIIOJIb30BAHUEM
armapara anreopsl.

3HaTh BO3MOXKHOCTHU PEILICHUS 3a/1a4
Ha IOCTPOEHHE LIUPKYJIEM U JIMHEUKOH,
0 KJIACCUYECKUX HEPAZPEUIUMBIX
3a/ayax.

CB00OOHO OMIEpUPOBATH TOHIATUSIMHU:
1apOBOM CETMEHT, IIAPOBOM CJIOH,
IaPOBOM CEKTOP, OCHOBAHUE U BHICOTA
CErMEHTa, OCHOBAHHE U BHICOTA
IAPOBOTO CJIOS.

BriBoauts hopmyIibl 4151 HAXOKIESHUS
00BEMOB IIAPOBOTO CETMEHTA,
[IAPOBOT'0 CEKTOPA, IIOIIAIU Chephl.
Jloka3pIBaTh TeOpeMy 00 00bEMeE 1Iapa.
Pewiatek cTepeomerpuyeckue 3a1auu,
CBSI3aHHBIE C 00BEMOM I11apa, IAPOBOTO
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TEJL.
[Tono0OHbIE TENla B MPOCTPAHCTBE.
N3menenune o0bpEMa npu mogooun.
CrepeoMeTpruuecKue 3a/1auu,
CBSI3aHHBIE C BRIYUCIICHHEM 00BEMOB
TEJ U TUIOIIAJCH MTOBEPXHOCTEN

CETrMEHTa, IIapOBOT0 CEKTOPA,
TUIOMAABIO CHEPHI.

CpaBHMBATH U aHAIU3UPOBATH
YTBEPKIACHUS C LETbIO BbISIBJICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
AHaIM3UPOBATh U MOJICTTUPOBATH

Ha SI3bIKE TEOMETPUM peabHbIC
CUTYaIlUH, CBSI3aHHBIC C 00BEMOM
miapa, mapoBOro CETMEeHTa, IIapoBOT0
CerMeHTa, IJIOIIaabI0 CPepHl.
CB000OIHO OTIEPUPOBATH TOHSATHEM:
noJ00HbIE Tejla B MPOCTPAHCTRE.
Boraucnsars 00bEMBI TEJT C TTOMOIIIBIO
OIIPENIEJIEHHOTO UHTErpala.

Pemath crepeoMeTpuuecKue 3a/1a4uu,
CBSI3aHHBIC C COOTHOILICHUSIMH MEXKTY
IJIONIAJIMU TTOBEPXHOCTEN U
00BbEMaMHU ITOJOOHEBIX TE.
[TpoBOaUTE JIOTHYECKH KOPPEKTHBIC
JIOKa3aTEJIbHBIE PACCYKICHUS

MIpY PEIICHUN T€OMETPUUYECKHUX 3aj1ad,
CBSI3aHHBIX C BBIUHUCIICHHEM 00BbEMOB
TEJ C IOMOIIBIO OMPENECIEHHOTO
HMHTETpaJla, HaX0XKJICHUEM
COOTHOIIEHUS MEKy TUIOIIaAsIMHU
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TTOBEPXHOCTEH 1 00bEMaMu TOJOOHBIX
TEJI.

AHanu3upoBaTh ¥ MOJICTUPOBATH

Ha SI3BIKE TEOMETPUHU PEATbHBIC
CUTYaIlNH, CBsI3aHHbIE ¢ 00bEMaMH U
MTOBEPXHOCTSIMU TeE,

Ha JIOKA3aTeIbCTBO M HA HAXOXKICHHUE
TCOMETPUUYECKHUX BETUIHH

JBr>xkeHust

JIBM>KEHUS ITPOCTPAHCTBA.
OtobpaxkeHust. [[BrxeHus u
paBeHcTBO ¢uryp. O61ue cBoiicTBa
IBWKEHUN. BUabl ABMOKEHUHN:
napasuiesIbHbIM IEPEeHOC, LICHTPaJIbHAs
CUMMETpHUS, 3epKaJIbHAsi CHMMETPHUS,
IIOBOPOT BOKPYT IPSIMOM.
[TpeobpazoBanus mogoous. [Ipsmas u
chepa Ditnepa.

I'eomeTpuueckue 3anaun

Ha IPUMEHEHUE IBUKEHUS

[IpumeHsTh NpaBUiIa BBITIOJTHEHUS
JICUCTBUM CJIIOKCHUS U BBIYUTAHUS
BEKTOPOB, YMHOKECHUS BEKTOpPA

Ha YUCJIO IPU PEUICHUH 33/1a4.
Haxonuts KOOpIMHATHI BEKTOPA

B JJaHHOM 0a3KCe M CTPOUTH BEKTOP
10 €r0 KOOp/IMHATAaM.

BcnomHUTE onpenenenne CKaasipHOTo
YMHOEHUS U €r0 CBOMCTBA.
Bb1ynciisTh ¢ TOMOIIBIO CKAISIPHOTO
YMHOKE€HUSA IJIMHBI BEKTOPOB, YTJIbI
M€Ky HUMU, YCTaHABIINBATh
MEePIEHANKYJISIPHOCTh BEKTOPOB.
AHaIu3UpoBaTh U MOJICIUPOBATH

Ha SI3bIKE€ T€OMETPHUU PEATHHBIC
CUTYaIlNH, CBSI3aHHBIE ¢ (PU3UIECKUMU
BEKTOPHBIMU BEJIMUMHAMU.

49



Hcnonp30BaTh Mpu pelieHN: 3aj1ad,
CBSI3aHHBIX C BEKTOPaMHU

B IPOCTPAHCTBE, TUTAHUMETPUUECKUE
(baKThl ¥ METOIBI.

CB00OHO OMEPUPOBATH MOHITUSIMH:
0TOOpaKeHHE MPOCTPAHCTBA HA ceOs,
JIBHKCHHE TTPOCTPAHCTBA;
ICHTpaJIbHAs, OCEBAsl U 3€pKaIbHAS
CUMMETPHH, TapaJIeIbHBIA TIEPEHOC;,
PaBEHCTBO U I0j100Ke PUryp.
Jloka3bIBaTh YTBEPKIACHUS O TOM, UTO
ICHTpaJIbHAs, OCEBAsl U 3€pKaIbHAS
CUMMETPHH, TTApAJUICITBHBIN TIEPEHOC
SIBIITFOTCSI IBUKCHUSIME. BBITTOJHATD
npeoOpa3oBaHust MOI00USI.
OnepupoBaTh NOHATUSIMU: TPsIMast U
chepa Ditnepa.

Pemath reomMmerpudeckne 3aaaun

C MCIIOJIb30BAaHUEM JIBHIKCHHIA.
Hcnonp30BaTh Mpy peIICHUH 3324
JBYKCHHSI IPOCTPAHCTBA U UX
CBOMCTBA

IToBTOpeHue, 06001ICHNE
U CUCTEeMAaTH3alusl 3HaHUHN

17

O6o01arornee MOBTOPEHUE MOHATHI U
METOJIOB Kypca TeOMeTpUHr
10-11 xaccoB, cucTeMaTHu3aIus

Pewrars crepeomerpuueckue 3agauu
Ha J0Ka3aTeJIbCTBO MAaTEMAaTHUECKUX
OTHOIIICHUM, HAX0XKJICHUE
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3HAHWM.

Hctopus pa3BuTus CTEpEOMETPUN KaK
HAyKU U €€ pojib B pa3BUTUU
COBPEMEHHBIX MHKECHEPHBIX U
KOMIIBYOTEPHBIX TEXHOJIOTHUM

T€OMETPUUYCCKUX BETTUIHH (JJTHH,
YTJIOB, TJIOIIA/IeH, 00BEMOB).
Hcnonb30BaTh Mpu pelieHuH
CTEPEOMETPUICCKUX 3a7a4
IJIaHUMETpUUYeCKue (HaKThI

U METOJIBI.

[TpoBOIUTE JIOTHYECKH KOPPEKTHBIC
JIOKa3aTeNIbHBIE PACCYKICHUS

IIPY PEIICHUH CTEPEOMETPUUECKHIX
Y TUTAaHUMETPHUUYECKHX 3a]1a4.
CpaBHUBaTh U aHAJU3UPOBATH
peabHBIC CUTYAITUU M BBISIBIISATH
BO3MOYKHOCTb €€ MOJEIIMPOBAHU
Ha SI3BIKE TCOMETPHH.
MonenupoBaTh pealbHyI0 CUTYaITUIO
Ha S3BIKE TECOMETPUH U UCCIIEIOBATh
MOCTPOEHHBIE MOJIEJIH, B TOM YHCIIC
U C MCTIOJIb30BAHKEM ammapara
anreOphl.

Hcronp30BaTh KOMITBIOTEPHBIC
IIPOrpaMMBI IIPH PEIICHUH 3a/1a4.

[Tosmy4aTe nipeicTaBIeHUE O TEOMETPUU

KaK O pa3BUBAIOIICHCS HAYKE,
VCCIIEIYIOIIEN OKPYKAIOIINN MHUP,
CBSI3aHHOW C PeAIbHBIMU OOBEKTAMH,
MIOMOTAIOLIEN PENINTh PEATbHbIE
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JKN3HCHHBIC CUTyalluu O POJIN
CTCPCOMCTPHH B PA3BUTHH
COBPEMCHHBIX HHXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTUI

OBILEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

102

52




11 KJIACC

Koaun4yecTBO 4acoB

JJIeKTPOHHBIE

Ne Mara  nudposBbie
Tema ypoka KonTtpoabnbie IIpakTuueckue
n/n Bceero H3yuyeHHuss 00pa3oBaTebHbBI
padoThI padoThbI
e pecypcsl
1 [ToBTopenue Tembl "KoopauHatsl 1
BEKTOpA HA TJIOCKOCTH U B MMPOCTPAHCTBE"
5 [ToBTOpeHue temsl "CkansipHoe 1
MIPOU3BEICHUE BEKTOPOB"
3 [IoBTOpeHune Temsl ""Beruucnenune yria 1
MEK]ly BEKTOPAMH B IIPOCTPAHCTBE"
4 [loBTOpeHne Temsl Y paBHEHUE IPSIMON, 1
MPOXOASIIIEN Yepe3 ABE TOUKH"
YpaBHEHUE TIIOCKOCTH, HOPMAJIb
5 ’ ’ 1
YPaBHEHUE TUIOCKOCTH B OTPE3KAX
YpaBHEHUE IIIOCKOCTH, HOPMAaJb
6 ’ ’ 1
YPaBHEHUE TUIOCKOCTH B OTPE3KAX
7 BekropHoe nponsBeeHne 1
8 JInHenHbIe HEPABEHCTBA, INHEHHOE 1
IPOrpaMMHUPOBaHUE
9 JInHenHbIe HEPABEHCTBA, INHEHHOE 1
pOrpaMMHUPOBAHKE
10 AHQJIMTUYECKHE METOMIBI pacyéTa yria 1
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MCIKAY IIPAMBIMH B MHOTOI'PAHHHUKAaX

AHaJIUTUYECKHE METOJIbI pacyéTa yria

11 MEXY IJIOCKOCTSIMU B MHOTOI'PaHHHKAX

12 dopmysa pacCTOSIHUASA OT TOUKHU 110
IJIOCKOCTH B KOOpAMHATAX

13 HaxoaeHue pacCTOSHMM OT TOYKH J10
MIJIOCKOCTHU B KyOe

14 HaxoxeHue pacCTOSHMI OT TOYKH JI0
IUIOCKOCTH B IPABUJILHON ITUPAMMUJIE

15 KoHnTtposnbHas padota "AHanutnueckas
reomerpus’”

16 CeueHuss MHOTOIPAaHHHUKOB: CTaHAAPTHBIE
MHOTOIPaHHUKHU

17 CeueHuss MHOTOTPaHHUKOB: METOJ
CJIEJIOB
CeueHuss MHOTOTPAaHHUKOB: CTaHAAPTHHIE

18 MJIOCKOCTH, IEPECEUCHUS] TPSAMBIX U
IIJIOCKOCTEN

19 [TapannenbHble NMPsSMbIE U TIOCKOCTH:
napajijieibHble CEYEHUS

20 [TapamienbHble NPSMBIE U TNIOCKOCTH:
pacY€T OTHOIIECHUM

21 [TapamienbHble NPsSMBIE U TNIOCKOCTH:

YIJIBI MEXKIY CKPEIIMBAIOIIAMUCS
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IIpAMBIMHA

22

[leprieHIUKYIISIpPHBIE IPSMBIE U
IIJIOCKOCTHU: CTAHIAPTHBIE TPkl
IIEPIICHIUKYJIAPHBIX TUIOCKOCTEN U
IIPSAMBIX, CHAMMETPUHA MHOTOI'PAHHUKOB

23

24

25

26

[leprieHIUKYIISIpPHBIE IPSAMBIE U
IIJIOCKOCTHU: TEOpEMA O TPeEX
IIEPIICHIUKYJIApax
[leprieHIUKYIISIpPHBIE IPSAMBIE U
IJIOCKOCTH: BBIYMCIICHHUS IJIVH B
MHOI'OTPaHHHUKAX

[loBTOpEHue: momanu
MHOTOYTOJIbHUKOB, (DOPMYJIBI JIJIs
IJIOIIA/IeH, COOOpaKEHUS TOA00US
[ToBTOpEHME: MIIOIIAAN
MHOTOYTOJIbHUKOB, (DOPMYJIBI JIJIs
IJIOIIA/IeH, COOOpaKEHUS TOA00US

27

[ToBTOpEHME: MIIOIIAAN
MHOTOYTOJILHUKOB, (DOPMYJIIBI JIJIs
IJIOIIA/IeH, COOOpaKEHUS TOA00US

28

[Lnomany cedyeHnit MHOTOTPAHHUKOB:
TUIOIIAU TIOBEPXHOCTEM, pa3pe3anus Ha
Y4aCcTH, COOOpaKEHUS TTOT00MS

29

[Lnomany cedyeHnii MHOTOTPAHHUKOB:
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IUTOINAM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4aCcTH, COOOpaKEHUS TTOT00MS

KontponwsHas padota "I[loBTopenue:

30 MHOTOTPAaHHUKH, CEUCHHUSI
MHOTOIPaHHHUKOB"

31 O0béM Tena. O0beM MPSIMOYTOIBHOTO
napasuieienume 1a

39 3agaun 00 ynBOeHUU Ky0a, 0 KBaJparype
Ky0a; 0 TPUCEKLIUH yTJia
CrepeomeTpuueckue 3a7a4u, CBSI3aHHbIC

33 ¢ 00BEMOM MPAMOYTOIBHOTO
napasuieJienumne1a
[TpuknagHbie 3a1a4u, CBI3aHHBIE C

34 BBIYHCIICHUEM 00bEMA MPSIMOYTOILHOTO
napajjiesienunena

35 OO0BEM NPAMON TTPU3MBI
CrepeomeTpuueckue 3aa4u, CBSI3aHHbIC

36 C BBIYUCIICHUEM 00BEMOB TIPSIMOM
TTPU3MBI

37 [TpuknagHbie 3a1a9u, CBI3aHHBIC C
00BEMOM TPSIMOI TPU3MBI
Brruncienue 00EMOB TEJ € TIOMOIIBIO

38 onpenenéaHoro uHTerpana. O0neEM

HAKJIOHHOM MPU3MBbI
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Brraucienne o0bEMOB TeI € ITIOMOIIBIO

39 onpenenéHHoro uarerpaia. OopEmM
TUpaMUIbI
dopmyia 00bEMa TUPaAMU/IBI.

40 OTtHomeHre 00bEMOB ITUPAMUJT C OOIITUM
yIJI0M
dopmyina 00bEMa TUPaAMU/IBI.

41 OTtHo1ieHre 00bEMOB MUPAMU/T C OOIITUM
yIII0M

42 CrepeoMeTprUuecKue 3a/1auu, CBSI3aHHBIC
¢ 00BEMaMU HAKJIIOHHOM MPU3MBI

43 CrepeoMeTprUUecKue 3a/1a4u, CBSI3aHHBIC
¢ o0BEMaMu UpamMuabl
[Tpukmannaeie 3agaun Mo Teme "OObEMBI

44 ten", cBA3aHHBIE ¢ 00OBEMOM HAKJIOHHOU
TTPU3MBI

45 [Tpukmannaeie 3agaun Mo Teme "OObEMBI
Ten", CBsA3aHHbIE C 00bEMOM ITUPAMU/IBI

46 [Ipumenenue o0bEMOB. Boruncnenue
pPacCTOSIHUS [0 IIOCKOCTH

47 Kontponwnas padota "O6bEM
MHOT'OTpaHHHKA"

48 [Munuaapruyeckasi TOBEPXHOCTbD,

oOpa3yromue UINHAPUIECKON
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IOBCPXHOCTHU

Humuaap. psaMon KpyroBou HUIMHAD.

49 [1nomaas NOBEPXHOCTH LIMJIMHAPA

50 Konunueckast moBepxHOCTh, 00pa3yromue
KOHMYECKOM NOBEpXHOCTH. KOHyC

51 CedeHne KOHyca IIOCKOCTBIO,
napasuieIbHOM MIOCKOCTH OCHOBAHUS

59 VYceuénnslit konyc. M3o6pakenue
KOHYCOB U YCE€YEHHBIX KOHYCOB

53 [Tnomaas 6OKOBOM MOBEPXHOCTH U
ITOJTHOM MOBEPXHOCTH KOHYCA

54 [Tnomaas 60KOBOM MOBEPXHOCTH U
ITOJTHOM MOBEPXHOCTH KOHYCA
CrepeoMeTprUUeCKUE 3a/1a4uM Ha

55 JI0OKa3aTeJIbCTBO M BEIUMCIICHHE,
MOCTPOCHUEM CEUEHUN LIMJIUHIPA, KOHYCa
CrepeoMeTprUUeCcKHE 3a/1a4l Ha

56 JI0OKa3aTeJILCTBO M BEIUMCIICHUE,
MOCTPOCHUEM CEUEHUN LIMJIUHIPA, KOHYCa

57 [IpuknanHbie 3a1a4M, CBI3aHHBIE C
HUAJIMHIPOM

58 [IpuknanHbie 3a1a4M, CBI3aHHBIE C
HAJIMHIPOM

59 Cdepa u map
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60

[lepeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. Bua n n3o0paxkeHue mapa

61

[lepeceuenue cdepsnl u mapa c
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. By u n3obpaxenue mapa

62

63

VYpasuenue chepsl. [Inomans chepst u eé
yacTeu

CummeTtpus cdepsl U mapa

64

CrepeoMeTpruuecKue 3a1a4u Ha
JI0Ka3aTEIbCTBO U BHIYUCIICHHUE,
CBsI3aHHBIE CO cEepoil U mapoM,
MOCTPOCHUEM UX CEYEHUH MIIOCKOCTHIO

65

CrepeoMeTprUUECKUE 3a/1a4uM Ha
JI0Ka3aTEeIbCTBO U BHIYUCIICHHUE,
CBSI3aHHBIC CO c(hepol 1 Imapom,
MMOCTPOEHUEM UX CEYEHUH IUIOCKOCTHIO

66

67

68

[TpuknagHbie 3a1a4u, CBI3aHHBIC CO
cdepoii u mapom

[ToBTOpEHME: OKPYKHOCTH Ha TJIOCKOCTH,
BBIYHCIICHUS B OKPY)KHOCTH,
CTaHJapTHBIE O00US

PaznuuHbie KOMOMHAIIMK TEJT BPAIICHHUS U
MHOTOTPaHHHKOB
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3agauu o teme ""Tena U MOBEPXHOCTH

69 \
BpallCHUS

70 3agauu o teme ""Tena U MOBEPXHOCTH
BpaiieHus"

71 Kontponrnas padota "Tena u
MOBEPXHOCTH BpaIleHHs"

79 O6BEM nunubapa. Teopema 00 00bEME
IPSIMOTO HIWJIMHAPA
Brruucienue 00bEMOB Tell ¢ TOMOIIIBIO

73 omnpenenéHHoro uurerpaia. OobEm
KOHYycCa

74 [Tnomaaun 60KOBOM U TIOJIHOM
MMOBEPXHOCTHU KOHYCa
CrepeoMeTpuuecKue 3a/1a4u, CBI3aHHbIE

75 C BBIYUCJICHUEM 00BEMOB LIUITMH/IPA,
KOHYycCa

76 [Ipuknanusie 3agaun mo Teme "OO0bEMBI U
IJIONIAM IOBEPXHOCTEN TEI"
OO0BEM 11apa U MapoBOro CEKTOPA.
Teopema 06 00bEme mapa. [Lnomanp

77 cheprl. CTepeoMeTpruyeCKUe 3a/1auu,

CBSI3aHHBIC C BEIYHCICHHEM 00bEMOB
1rapa, IapoBoOro CErMEeHTa M IapOBOTO
CeKTOpa
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78

79

80

[Tpukmanueie 3aaaun 1Mo Teme "OO0bEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM I1apa u
iomazanio cepbl. COOTHOIICHUS MEKTY
TIOMIASIMU TTIOBEPXHOCTEN M 00BEMaMuU
IMOJOOHBIX TEI

[TomoGHBIC TENa B TPOCTPAHCTBE.
N3menenune o0bEMa ipu mo00uu.
CrepeoMeTpruUecKue 3aa91, CBSI3aHHBIC
C BBIYMCJICHUEM 00BEMOB TE U
IIOIIAEH TOBEPXHOCTEM

Kontponsnas padota "[Lnomaau
MMOBEPXHOCTHU U 00BEMBI KPYTJIbIX TEN"

81

JIBrokeHus rmpoctpancTBa. OTOOpaXKeHUSI.
JIBrokeHust 1 paBeHCTBO ¢uryp. OOmue
CBOMCTBA ABM)KCHUU

82

Bunpl 1BMKEHUM: MapaieabHbIN
MIEPEHOC, [ICHTPAIbHAS CHMMETPHSI,
3epKajibHas CHMMETPHUSI, IOBOPOT BOKPYT
pSAMON

83

84

85

[IpeoOpazoBanus nomoous. [Ipsmas u
cdepa Diinepa

["eomeTpryecKkue 3aaun Ha MPUMEHEHHE
JIBIKEHUS

KontponsHas padota "Bektopsl B
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npocTpaHcTBe"”

86

Oo6o6maromee nopropenue 11 monsTuit u
MEeTOJI0B Kypca reomerpuu 10-11
KJIACCOB, CUCTEMATH3aIUs 3HAHUI:
"TlapaienbHOCTh MPSMBIX M IJIOCKOCTEH
B ITpOCTpaHcTBE"

87

O6o6maroriee moBropeHue 11 mousTuit u
MEeTOJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMaTH3aI1s 3HAHWM:
"Bekrops! B mpocTtpancTse”

88

O6o6mmaroiee nopropenue 11 moHsTuit u
MeTO0/1I0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTU3alIMsI 3HAHUM:
"BekTopsl B mpocTpaHcTse"

89

Oo6o6maromee nopropenue 11 monsTuit u
MeTOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs 3HAHUI:
"OO0BbeM MHOTOTpaHHUKA"

90

Oo6o6maromee nopropenue 11 nmousTuit u
MeTOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3aI1sl 3HAHUM
"OOBeM MHOTOTpaHHUKA"

91

O6o6mmarorniee moBropeHue 11 mousTuit u
MeTOoJ0B Kypca reometpun 10-11
KJIACCOB, CUCTEMATU3aIINsI 3HAHUM:
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"ILnomaau MOBEPXHOCTH M O0BEMBI
KpPYTJIBIX TEN"

92

O6o6maroriee moBropeHue 11 mousTuit u
MEeTOJI0B Kypca reomerpuu 10-11
KJIaCCOB, CHCTEMATHU3aL1s 3HAHUI:
"Inomaau NoOBEpXHOCTH U O0OBEMBI
KpPYTJIBIX TEN"

93
94

95

96

97

98

99

HTorosas KOHTpoJIbHAs paboTa
HTorosas KOHTpoJIbHAs paboTa

[ToBTOpEHue, 06001IeHNE U
CHUCTEMAaTHU3ALUS 3HAHUI

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HayKU U €€ pojib B pa3BUTHUU
COBPEMEHHBIX UHXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTHI

Hctopus pa3BuTHS CTEPEOMETPUM KaK
HAYKHU U €€ pOJib B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

Hctopus pa3BUTHS CTEPEOMETPUM KaK
HAYKHU U €€ pOJib B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBFOTEPHBIX TEXHOJIOTUN

Hcropus pa3BUTHS CTEPEOMETPUH KaK
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HAyKU U €€ pojib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTHI

HcTtopust pa3BUTHSI CTEPEOMETPUU KaK
100 Havknu e€ poib B pa3BUTUU

COBPCMCHHBIX MHKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOT UM

Hcropus pa3BUTHS CTEPEOMETPUH KaK
101 Haykun e€ posb B pa3BUTUU

COBPCMCHHBIX MHKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOT UM

Hcropus pa3BUTHS CTEPEOMETPUH KaK
107 HAyKun e€ poJb B pa3BUTUU

COBPCMCHHBIX NHXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTHUI

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

JI.C. ArtanacsH, B.®. byty3os, C.b. Konomues u np.
I'eomeTpus.10-11kmacchr.

(bazoBslit u yrinyosnennsiii ypoBuu), MockBa «IIpocBemnienue» 2021

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA
3uB b.I'. ['eomeTpus. lunakruueckue Mmarepuaisl. 10 kiacc.
ba30BbIil 1 IPOPUIBHBIA YPOBHHU.
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