


HHOACHUTEJIBHAA 3AIIMCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro
o01iero o0Opa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh U3YUCHHSI JUCLIUILINH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH W MPEAMETOB T'yYMaHUTAPHOIO IMKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOpMHUpyeMOE€  IpU  HU3YyYEHUU
OOy4aIOIUMHUCS TOHSATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
NOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUIN MPU PEIICHHH T'€OMETPUUYECKUX
3aJla4y, YMEHHE BBIIBUTaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCIOJIB3YIOTCSl TIPU PELIEHUM 3a/1ay €CTECTBEHHO-HAYYHOI'O IMKJIA, B YaCTHOCTU
¢uznueckux 3aaay.

[lenb ocBoeHus mporpaMmbl yueOHOTo Kypca «I'eomerpusk» Ha yrimyOaéHHOM
YPOBHE — pa3BUTUE WHAMBUAYAJIbHBIX CIHOCOOHOCTEM O0OydYaromuxcsi Mpu
U3y4YE€HUU T€OMETPUH, KaK COCTaBJISAIOUIEH mpeaMeTHoll oOnactu «Marematuka u
uHpopMaTuKa»  uyepe3  oOeclieyeHHE  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIEIHOT0 Npo(heCCUOHATBHOTO
00pa30BaHMsl, CBA3aHHOIO C UCIIOJIb30BAHUEM MATEMATHUKH.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpPUH Ha YIIIyOJEHHOM YpOBHE,
PaCIIUPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacuIMpeHre NpeCTaBICHUs O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MO3BOJIAIOIMIMX ONMCHIBATH M H3y4yaTh
pa3HbIE SBJICHUS OKPY>KAIOLIET0 MUPA, 3HAHWE MOHATUIHOIO aImapara o pa3ieiy
«CtepeomeTpus» yueOHOro Kypca reOMETpUH;

dbopMHpOBaHHE  yMEHUS  BJIaJAE€Th  OCHOBHBIMH  MOHSATUSAMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMysl U yMeHUE MX NPUMEHATb, YMEHHUS JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaHJIapPTHBIE CIIOCOOBI pELICHUS 3a/1a4;

(dbopMHpOBaHE YMEHHS paCllO3HAaBaTh HA YEPTEkKaX, MOAEISIX U B pE€aIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKHUE
MOJEIIH;

¢bopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTO MOCTPOEHUS
MaTEMaTUYECKUX TEOpHUil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU MPHU
IIPOBEJICHUHN PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0KA3aTeIbCTB M aJIrOPUTMOB
pELIeHUs,, YMEHUSI WX IPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYXICHHS B
XOJI€ PELICHMS CTEPEOMETPUUECKHUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMHpoBaHWE MPEJACTABIEHUS O HEOOXOAMMOCTH  JIOKA3aTeNbCTB  IpHU



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

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHHUS, UHTEpECa K U3YUEHUIO TE€OMETPUU;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4eOHBbIX  MPEIMETOB, TMPOSIBIICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 xmaccax sBisitoTCs:  «[IpsiMble W TMJIOCKOCTM B MPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATENbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
POrpaMMbl, paclpeeIEHHBIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
Tr€OMETPUUYCCKUMH TMOHATUSIMHM M HABBIKAMU TTOCJIEIOBATEILHO M MOCTYIATEIBHO, 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  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKIY
o01UM 1 poecCuoHaTBHBIM 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

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS ~ cTepeoMeTpur. Touka, ImpsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecss npsmbie. [Ipu3Hakum CKpemMBarOMMUXCA
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 CBOMCTBAa NapajjIEIbHOTO MPOEKTUpOBaHUs. IM300paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (PUTYpbl HaA IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

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

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOIO yria. TeopeMbl KOCMHYCOB U CHUHYCOB 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 nUpamujaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpadap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadJp,
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 MHPaMUJBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPUsS NPABWIBHBIX NPH3M, CHMMETPHUS NPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€HCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O PA3lIOKEHUH BEKTOpa IO TpEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[MonsiTust: IMUIMHAPUYECKAss TOBEPXHOCTh, KOHHUYECKas IOBEPXHOCTbD,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
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 CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW TMPU3MBI, MIIAHJpA, TUPaMUIbl U KoHyca. O0BEM 1mapa M M1apoBOro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WJIH TEJIO
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 € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METON IEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cUcTeMa KoopAuHaT B npocTpaHcTBe. Koopaunatel BekTopa. Paznoxkenne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBWXEHUN: TapauieNibHBIA TEPEeHOC,
LCHTpaJbHAsl CUMMETpPUS, 3€pKAIbHASA CHUMMETPHS, MOBOPOT BOKPYT MPSMO.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNpPOCHI M APYroe), yYMEHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOILIIOMY M HACTOALIEMY POCCUMCKOW MAaTEMAaTHUKH, IEHHOCTHOE OTHOLICHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEW POCCUIUCKOrO Hapoja, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYAs OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C()OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHUYeCKUe 3HaHUA B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymeil npodeccun U peaau30BbIBaTh COOCTBEHHBIE >KU3HEHHbBIE IIJIaHBbI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO 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 COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHUYEeCKUX 3HAHUN IS pelieHus 3ajady B 00JiacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, TMOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSATHUW, OTHOIICHUN MEXAy TMOHATHUSAMHU, (POopMyIUpOBaTh
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

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

JleJIaTh BBIBOABI C HCMOJIb30BAHWEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

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

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEA0BATENbCKUI WHCTPYMEHT IO3HAHUSA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTH4eCKOro 00bEKTa, SIBJICHHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUN;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe 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(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAM3UPOBATh,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

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

OLICHUBATh HaIEKHOCTD uHbOpMaIuu 1o 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 IHCBMEHHBIX TEKCTaX, JaBaTh IMOACHEHUS MO XOAYy PELICHUS 3a7auH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

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

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENIbHO BBIOMpPATh (opMaTr BBICTYIUIGHHS C Y4€TOM 3ajad
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara 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 TPYJHOCTEMH;

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

CoBMecTHas AeATEIBHOCTD:

NOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAHJAHOW W MHAWBUIYAIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B I'PYHNOBBIX (opMax paboTel (00CyXIeHHs, OOMEH MHEHUH,
«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.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOZHO OMEpPUPOBATH OCHOBHBIMU TIOHSTHSIMH CTEPEOMETPUH  TIPHU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

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

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

e CBOOOZHO  OMEpUPOBATh TMOHSATUSMH, CBS3aHHBIMH C  yIriaMd B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXKIY MPSIMOU U
MJI0CKOCTBIO;

e CBOOOTHO OMIEPUPOBATH MOHATUSIMU, CBSI3aHHBIMU C MHOTOTPAaHHUKAMH;



¢ CBOOOJTHO pacrmo3HaBaThb OCHOBHBIE BHJABI MHOTOTPAHHUKOB (TpU3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJIacCU(UUIMPOBATh ~ MHOTOTPAHHMKH,  BbIOMpass ~ OCHOBaHHS  JUIA
KJIaCCU(pUKaALUY;

¢ CBOOOJHO  ONEpUpPOBaTh  IMOHSATHUSIMH, CBSI3aHHBIMM C  CEUYCHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBIIOJIHATH NapaJLIEIbHOE, HEHTPAIBHOE U OPTOrOHAJIBHOE MPOEKTUPOBAHUE
(Guryp Ha IIO0CKOCTb, BBIIOJHATE N300pakeHUs (PUryp Ha MIIOCKOCTH;

e CTPOUTh CEYEHHsI MHOIOTPAaHHUKOB DPa3JIMYHBIMA METOJAMH, BBIIIOJIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCJIATH IJIOIIAIM TOBEPXHOCTEN MHOITOTPAaHHUKOB (IIpU3Ma, MUPaMHJIa),
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

e CBOOOJTHO OINEpPUPOBATH MOHATUSMHU: CUMMETPHsSI B IPOCTPAHCTBE, LIEHTD,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OChb M IUIOCKOCTh CHUMMETpPUU
duryps;

e CBOOOZHO ONEPUPOBATH MOHATUSMHU, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

* BBIIIOJIHATD ACUCTBUS HAJl BEKTOPaMU;

epelIaTh 33JaYM Ha JIOKA3aTEJIbCTBO MATEMAaTUYECKMX OTHOLIEHUH U
HaXOXKJEHUE T€OMETPUUYECKUX BEIUYUH, HNPUMEHSSI WU3BECTHBIE METObI
IIPU PELICHUM MAaTEeMAaTHYECKUX 3aJ]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e IPUMEHSATh  IPOCTEUIINE MPOrPaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKHX 3a/1ay;

e U3BJIEKATh, MPEOOpPa3OBBIBATH M HHTEPIPETHPOBATH HH(POpPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e IDUMEHSTH  MOJYYEHHbIE 3HAHUA Ha TMpaKTUKE: CpPaBHUBATh U
aHANIM3UPOBaTh PEAbHBIE CUTYallMH, MPUMEHATh HU3yYECHHbIEC MOHATUS B
npolecce IOMCKAa pEeleHUusT MaTeMaTUyecKu  CcQOopMYyIHpPOBAHHON
npo0sieMbl, MOJEIMPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE TI'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJIEHUEM F€OMETPUUYECKUX BEITUYHH;

e UMETh TpPEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTUS TEOMETPUH Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K kony 11 kinacca oGyyaronuiicss Hay4uTcs:



¢ CBOOOJTHO OIEPUPOBATH TOHATHUSMH, CBA3aHHBIMH C IMHJIMHAPUYECKOM,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

e OTIEPUPOBATH MOHSTUSAMH, CBSI3aHHBIMHU C TEJIAMHU BPAILCHUS: LUUIUHIPOM,
KOHYCOM, c(hepoii u mapowm;

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

e KJIaCCU(UIMPOBATH B3AUMHOE PACIOJIOKEHHE CPEPhI U MIIOCKOCTH;

e BBIUHUCIISITh BEJIMYUHBI SJIEMEHTOB MHOTOTPAHHUKOB W TEJ BpAIICHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

¢ CBOOOJTHO OIEPUPOBATH MOHATHSIMH, CBA3AaHHBIMH C KOMOWHAIUSIMHU Te
BpallleHUsi U MHOTOIPAaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIN B cdepy u
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

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

e U300pakaTh U3ydaeMble (UIYpbI, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

e U3BJIEKATh, WHTEPIPETHUPOBATh W MNpeoOpa3oBbIBaTh HH(MOpMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

 CBOOOJTHO ONEPUPOBATH MOHITHEM BEKTOP B POCTPAHCTBE;

e BBIMOJIHSATH ONEpalliy HaJl BEKTOpaMu;

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

e pEIIATh F€OMETPUYECKUE 3a/1a4M HA BBIYMCIIEHUE YIJIOB MEXIY NPSIMBIMHA U
IJIOCKOCTSIMH, BBIUMCIIEHUE PACCTOSHHUM OT TOYKH JI0 IIJIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPU PEIICHHH;

¢ CBOOOZHO OMNEPUPOBATH TMOHATHUAMH, CBSI3AHHBIMU C JIBHDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

* BHIIIOJIHATh M300paKEHUST MHOTOIPAaHHUKOB U TEJ BpalleHHUs IIpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;

e CTPOUTH CEUEHHUsI MHOTOTPAHHUKOB W TeJl BPAILCHUS: CEUEHUS ILWIUHJIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;

* ICNIOJB30BATh METOABl IIOCTPOECHHUS CEUEHUW: METOJ CJIEJ0B, METO[
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



e IOKa3bIBaTh T€OMETPUUECKUE YTBEPIKICHUS;

e IPUMEHATh TEOMETPUYECKHE (AKThl I PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

epellIaTh 3aJayd HA JIOKA3aTEeJIIbCTBO MATEMAaTHYECKHX OTHOLIEHUWA H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

e IPUMEHSATh MPOTPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHbIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

e IPUMEHSATH MOJYYCHHBIE 3HAHUS HA MPAKTUKE: CPABHUBATh, AHATU3UPOBATH
U OLECHUBATh pEaJbHbIE CUTyalllH, MPUMEHATH H3YyUYECHHBIE MOHSITHSA,
TEOpEMBI, CBOMCTBA B IMPOILECCE IIOMCKA PEIICHUS MaTeMaTHYEeCKU
copMyIUPOBAHHON MPOOJIEMBI, MOJICIHPOBATh PealbHbIE CUTyaIlMd Ha
A3BIKE TEOMETPUH, HUCCIIEA0BATh TIOCTPOEHHBIE MOJEIIN C UCIIOJIb30BAaHUEM
reOMETPUYECKUX TIOHATUH U TEopeM, ammapara aireOpbl, pemarhb
NPaKTUYECKUE 3aJlayd, CBS3aHHBIE C HAXO0XJECHHUEM TI'€OMETPUUYECKUX
BEJINYMH;

e UMETh IMPEACTABICHHUS] 00 OCHOBHBIX JTamax pa3BUTUS TEOMETPHHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpaMmbl Bcero Kontpoapueie | Mpakruueckue o0pa3oBaTesbHbIe
padoThI padoThI pecypeh
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anmnoe pacnosioxeHne npsMbIX B 5 1
POCTPaHCTBE
3 [MapannenbHOCTB MPSIMBIX U TIOCKOCTEH B g
POCTPaHCTBE
4 HepHeH[[I/IIiynﬂpHOCTI) MPSIMBIX U o5
TUIOCKOCTEH B ITPOCTPAHCTBE
VYribl U paccTosTHUS 16 1
MHororpanHuKu 7 1
BekxTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 0000111IeHNE U CUCTEMATH3 AN 5 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne n/mm I:::FD;Z];O;::{M PASIEIOn 1 TeM Beero Konrpoabusie | Ilpakruyeckue S;ﬁff:ﬁ;:gmlim e
padoThI padoThI pecypebi
1 AHanuTnyeckast FeOMETpUs 15 1
5 [ToBTOpCHME, 06o6meHI:Ie u 15 1
CUCTEMaTHU3als 3HAaHUI
OO6bEM MHOrOrpaHHHKA 17 1
Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KpPYIJIBIX TEl
6 JIBroKeHUs 5 1
7 [ToBTOpEHuUe, 0606HICHI:I€ u 17 5
CUCTEMaTHU3aI1s 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTn4yeckue
padoThI

Jlara
U3ydeHus

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHBIE TpaBUIIa U300pAKECHUS HA
PHUCYHKE IIJIOCKOCTH, NapaJljIesIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[ToHsATHS CTEepeOMeTpHH: TOYKa, IIpsMas,
IIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
IIpaBUJIa U300paKeHUs Ha PUCYHKE
TUIOCKOCTH, MapaJuIeIbHBIX TPSIMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka

[TonsTHs: MepeceKkarouecs MIOCKOCTH,
nepecekaromuecs npsmasi ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

[TonsTHs: MepeceKkarouecs MIOCKOCTH,
nepeceKarommecs npsimasi ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00OBEKTOB

MHororpaHHuKH, U300paKeHUE
MIPOCTENIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00BEKTOB

AXCHOMEI CTCPCOMCTPHHU U TICPBLIC




CICACTBHA U3 HUX

AKCHUOMBI CTEPEOMETPHUHU U IIEPBbIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBHIC
crneactBus u3 HUX. CocoObl 3a1aHus
MPSAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

10

N300pakeHne ceueHnit mupaMuabl, Kyoa u
MIPU3MBbI, KOTOPBIE ITPOXOJAT YEepe3 UX
pEopa. M3o0pakeHne epecedcHus
IIOJIyYEHHBIX IIIOCKOCTEN. PackpammBanue
IIOCTPOCHHBIX CEYEHUN Pa3HbIMU LIBETAMU

11

N300pakeHne ceueHnil mupaMuabl, Kyoa u
IIPU3MBbI, KOTOPBIE IIPOXOJAT Yepe3 UX
pEdpa. M3o0pakeHne epecedcHHsI
ITOJIYYEHHBIX IJIOCKOCTEN. PackpammBanue
IIOCTPOCHHBIX CEYEHUH Pa3HBIMU LBETAMU

12

N300paxenune cedyeHuit nupamuibl, Kyoa u
IIPU3MBI, KOTOPEIE IPOXOIAT YEepe3 UX
pEbpa. N3o0paskeHne nepecedeHus
MOJTyYEeHHBIX TUIOCKOCTeH. PackparimBanue
MIOCTPOEHHBIX CEUEHUH pa3HBIMU 1IBETAMH

13

N300paxeHune cedyeHuit nupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X
pEbpa. M3o0pakeHne nepecedeHust
MOJTyYeHHBIX TUIOCKOCTe!. PackparmBanue
MOCTPOSHHBIX CEUCHHUH Pa3HBIMH LBETAMU

14

MeTton ciIeIoB s IMOCTPOCHUMA CcedeHUI




15

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CaolicTBa nepeceyeHui NpsMbIX U
IUIOCKOCTEN

16

Meroa cneqoB AJisi MOCTPOCHUS CEUYEHUH.
CaolicTBa nepeceyeHuid NpsAMbIX U
IIJIOCKOCTEN

17

[TocTpoeHue ceueHuit B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YePTEXKEH M 3aIlKCh I1aroB
MOCTPOCHHSI

18

[TocTpoenue ceveHwuii B mupamuie, Kyoe
1o Tpém ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEIKEH U 3aIIUCh 11aroB
MOCTPOCHHS

19

[TocTpoenue ceveHwuii B mupamuie, Kyoe
o Tpém ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YepTEeXKeH U 3aMuch I1aroB
MTOCTPOCHUS

20

[TocTpoenue ceuenuii B mupamue, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh 11aroB
IIOCTPOEHUS

21

[ToBTOpenue mnanumerpun: Teopema o
MPOIMOPIIMOHANIBHBIX 0Tpe3kax. [Tomobue
TPEYrOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHHIX Ha
BBIHOCHBIX 4epTexkax. McTopus pazsutus




INIAHUMETPUHN U CTEPEOMETPUU

23

KonTponbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3aumHoOe pacnosnoxeHue npsiMbIx B
npocTpancTBe. CKpeluBaroIuecs
npsiMble. [Ipu3Haky ckpemuBaromuxcs
npsaMbIX. [lapaiensHble IpsIMBbIC B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBaHUU U
€AMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPSMOM, TPOXOSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsMoi. Jlemma o nepeceueHuu
MapajuieIbHbIX MPSAMBIX INIOCKOCTHIO

26

[TapamnenbHOCTB TpeX MpsAMBIX. Teopema o
TpEX mapauleNIbHbIX NPAMBIX. Teopema o
CKPEIMBAIOIINXCS MPSMBIX

27

[TapannenpsHOE POEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA apaJIJIETLHOTO
npoektupoBanus. 300pakeHue pa3HbIX
¢buryp B mapannenbHON IPOEKIUN

28

[HenTpanbHas nmpoekuus. Yroi ¢
COHAIPABJIICHHBIMA CTOPOHAMH. YTOJI
MEXy IPSIMbIMU

29

3amaun Ha NOKA3aTeILCTBO U
HCCIIEIOBAHUE, CBSI3aHHBIE C
pAacIOIOKEHUEM NIPSIMBIX B IIPOCTPAHCTBE

30

[TonsATHA: MapamuIeTbHOCTh MPSAMOM U




IUIOCKOCTH B mpocTpaHcTse. [Ipu3nak
MapajuieIbHOCTH MPSIMON U TUIOCKOCTH.
CaolicTBa napajuieIbHOCTH MPSIMOM U
IJIOCKOCTH

31

I'eomeTpuueckue 3a7aun Ha BRIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSMBIX U TUIOCKOCTEH
B [IPOCTPAHCTBE

32

[TocTpoenue ceuenus, TPOXOASILETO Yepes3
JAHHYIO IPSIMYIO HA YepTEkKE U
[apaJJIENBHOIO IPYrou npsamou. Pacuér
OTHOILLIEHUN

33

[TapannenpHas MPOEKIKs, TPUMEHEHNE
JUIS IOCTPOCHUSI CEYCHHI KyOa U
napasenenumnena. CBoiicTBa
napajuieJenumneaa u mpu3Mbl

34

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

35

Teopema o nmapajuieIbHOCTH U
€AMHCTBEHHOCTH TUIOCKOCTHU, TPOXOSIIEH
yepe3 TOUKY, HE IPUHAAIEKAIIYIO TaHHOU
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CaoiicTBa napamienabHbIX MIIOCKOCTEN: O
[apaJUIEIbHOCTH MIPSIMBIX IEPECEUEHUs
IIPY NIEPECEUEHUN JIBYX NapaljIeNIbHbBIX
IJIOCKOCTEN TpEeThEer

37

CaoiicTBa napamieiabHbIX MIIOCKOCTEN: 00
OTpe3Kax NapajuleabHbIX MPSAMBIX,




3aKJIIOYEHHBIX MCXKAY napaljiCJIbHbIMA
IIJIOCKOCTAMHU, O IIEPECCUCHUU HpHMOﬁ C
ABYM: 11apaJlJICIIbHBIMU ITIJIOCKOCTSMUA

38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYT'OJIBHOTO TPEYTrOJIbHUKA

40

CaoiicTBa Ky0a U IpSIMOYTOJIBHOTO
napajesenumnena

41

Brruucnenue aiuH OTPC3KOB B KY6€ u
IpAMOYT'OJIbHOM IIapaJUICJICTIMIICIC

42

[lepnieH IUKyYNIAPHOCTD MPSIMON U
wiockoctu. [Ipu3Hak
MEPIEeHIUKYIAPHOCTH IPSIMON U
IJIOCKOCTH

43

IlepnieH IUKYIAPHOCTD NPSIMOU U
mnockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTU IIPAMON U
IIJIOCKOCTH

44

Teopema o cyniecTBOBaHUH U
€IMHCTBEHHOCTH MPSIMOU, IPOXOAAIIEH
4yepe3 TOUKY IIPOCTPaHCTBA U
NEPIEHIUKYISPHON K INIOCKOCTH

45

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

46

[InmockocTH U nepreHINKyIspHbIE UM
IIPsIMBIE B MHOTOI'PaHHUKAX

47

[lepnenuKymsp ¥ HaKJIOHHAS.




[TocTpoenue neprneHIuKyispa U3 TOYKUA Ha
PSIMYIO

[lepnieHqUKYISp ¥ HAKJIOHHAS.

48 [TocTpoeHnue neprneHuKkyspa U3 TOYKU Ha
IPSIMYIO

49 TeopeMa 0 TpEX NepHeHANKYIIApax
(mpsimast 1 oOpaTHasi)

50 TeopeMa 0 TpEX NepHeHANKYIIApax
(mpsimast 1 oOpaTHasi)

51 VYron Mexay CKpeIUBaOIUMUCS
IPSIMBIMU
ITouck nepneHauKyISApHBIX MPSAMBIX C

52 MTOMOIUIBIO MEPIIEHINKYISIPHBIX
IIJIOCKOCTEN

53 OproroHanbHOE MPOSKTUPOBAHNE
[Toctpoenue ceuennii kyba, MpU3MBlI,

54 MPaBUJILHON MTUPAMHJIBI C TIOMOIIBIO
OpPTOTOHAJILHOMN MPOEKIINH
[Toctpoenue ceuenunii kyba, MpU3MBlI,

55 MPaBWJIbHON MUPaMUAbI C TIOMOIIBIO
OpPTOTOHAJILHOMN MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEINBHO M1ockocTu. [lnockoctu
CUMMETpPUN B MHOTOTpaHHHKaX

57 [Ipu3Hak nepneHuKyJIIpHOCTH MPSIMON U
IJIOCKOCTH KaK CJIEJICTBUE CHMMETPUH

58 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér




paCCTOHHI/Iﬁ OT TOYKH A0 IINIOCKOCTHU

59

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKH 0 IIJIOCKOCTH

60

CriocoObl OIyCTUTh NEPIEHAUKYIISAPBI:
CUMMCTpPUA, CABUT TOYKHU I10
MapajuIeIbHON IIPSIMOU

61

CaBur no HenapauieIbHOW NpsiMOH,
M3MEHEHUE PACCTOSHUN

62

Kontponbnas padota "B3anmHoe
PacmoJI0KEHUE MPSMBIX U TIOCKOCTEH B
npocTtpaHcTse"

63

HOBTOpeHI/IeI yroJj Mexay MnpsaMbIMU Ha
IIOCKOCTHU, TPUTOHOMETPHS B
IMPOU3BOJIbHOM TPECYI'OJIbHUKE, TECOpEMaA
KOCHHYCOB

64

IloBTOpEHME: Yron Mexay
CKPELIMBAIOIIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

FGOMeTpI/I‘IGCKI/IG MCETOJABI BEIYUCIICHU S
yriia MExKAy NpsAMbIMHA B MHOT'OT'PAHHHUKAX

66

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B IBYTPAaHHOIO yria

67

[Tepnenaukynspasle miockoctH. CBOMCTBA
B3aMMHO NEPIEHIUKYISIPHBIX MIIOCKOCTEN

68

[Ipu3Hak nepneHmKyIIpHOCTH
IIJIOCKOCTEM; TeOpeMa O NPAMOU
MEepeCceUeHMs IBYX MIOCKOCTEN
MEPIEHIUKYISIPHBIX TPEThEH MIIOCKOCTH




69

[IpssMOyTONBHBIN MapauIeaenuIe; Kyo;
U3MEpEeHUsl, CBOMCTBA MPSIMOYTOJIBLHOTO
napajuiefienuneaa

70

TeopeMa 0 nMaroHany NpPsIMOYTOJILHOTO
napajJiesienuIes1a U ClIeJCTBUE U3 Heé

71

CrepeomeTpuuecKke U NpUKIaJIHbIC
3aJlaud, CBS3aHHBIE CO B3AMMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U INIOCKOCTHU

72

[ToBTOpEHME: CKPEIIMBAIOIINECS MIPSIMBIE,
napajuieIbHbIe INIOCKOCTH B CTAaHJAPTHBIX
MHOT'OTPaHHUKAX

73

[Tapa napasienbHbIX IIOCKOCTEN Ha
CKPEILMBAIOIINXCS MPAMBIX, PACCTOSIHUE
MEX/1y CKPELUBAIOIIUMUCS IPSIMbIMU B
IIPOCTBIX CUTYaLUAX

74

PaccrosiHre OT TOUKH 10 TUIOCKOCTH,
paccTosiHue OT IPSIMOM J0 TIOCKOCTH

75

Beruncrnenne paccTosSHUN MEXKIY
CKPELIUBAIOIIUMHUCS IPSIMBIMHU C
ITOMOIIBIO NEPIEHIUKYIIIPHON TUIOCKOCTH

76

TpEXrpaHHbIi yroy, HepaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB IS
TPEXTPAaHHOIO yIJia

77

DneMeHTHI CPepUIecKOil TeOMETPHH:
reoJIe3M4eCcKue JIMHUMN Ha 3eMIie

78

KonrtponsHast pabora "Yrisl u
paccrosiHus"




Cucremaru3zanus 3HaHUN "MHOTOrpaHHUK

79 " 1
U €T0 2JIEMEHTHI

80 [Tupamupa. Bunsl nupamua. [lpaBunsnas 1
nupaMua

81 [Ipusma. IIpssmast u HaAKIOHHAS IPU3MBI. 1
IIpaBunbHas npusma

82 [Ipsmoit napamienenunes, 1
MPSIMOYTOJIBHBIN Mapajuienenunesn, Kyo

83 Brinmykuible MHOTOrpaHHUKH. Teopema 1
Diinepa
Brimykisie MEHOTOrpanHukd. Teopema

84 Oiinepa. [IpaBuiibHBIE U TIOJIYIPABUIIbHBIE 1
MHOTOTPaHHUKHU

85 KonTponbnas padora "MHuororpaHHuku" 1

86 [ToHsATHE BEeKTOpA Ha MJIOCKOCTHU U B 1
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3zHocTh BekTOpOB 1

89 [TpaBwiio mapamienenuena 1

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1
Paznoxenne BexkTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIKALUX B OJTHOU 1
TUIOCKOCTH

92 CkaisipHOE TIPOU3BEICHUE 1

93 Beruuciienue yria Mexay BEKTOpaMu B 1
MPOCTPAHCTBE

94 IIpocreiimue 3a1aum ¢ BEKTOpaMH 1




95 [Ipocreiimme 3aga4u ¢ BEKTOpaMU 1
96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
97 [Ipocreiimme 3aga4u ¢ BEKTOpaMU 1
98 O060011eHrEe ¥ cucTeMaTh3auus 3HaHUH 1
99 O06o01IeHre U cuCTeMaTU3alus 3HAaHUN 1
100 HroroBast koHTposbHAs paboTa 1
101 Hrorosas koHTpoabHas paboTa 1
102 O0001IeHNe ¥ CHCTeMAaTH3alns 3HAHUN 1
OBIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




11 KIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne T Hara uudposbie
eMa ypoka Konrtpoubnsie | IlpakTnueckue
n/n Bcero u3yyeHusi | oOpasoBaTejbHbIE
padoThI padoThI
pecypchbl
1 [ToBTOpenue Tembl "KoopuHaTel BeKTOpa 1
Ha IJIOCKOCTH U B IIPOCTpaHCTBE"
5 [ToBTOpenue Temol "CkansipHoe 1
MPOMU3BEJICHNE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Brruncinenue yria 1
MEXJly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpEeHuEe TeMbl "YpaBHEHHE NPSIMOH, 1
IPOXOJIIeH yepes JBe TOUKu"
5 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
5 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BekropHoe npousseneHue 1
8 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
IPOrpaMMHUPOBAHKE
9 JIuHeliHbIC HEPABEHCTBA, JIMHEWHOE 1
IpOrpaMMHUPOBaHKE
10 AHaJIUTHYECKHE METO/BI pacuéTa yria 1

MCKAY NPSIMBIMH B MHOT'OI'PAHHHUKAX




AHaIIMTUYECKHE METO/IbI pacyéra yria

1 MEXy INIOCKOCTSIMA B MHOTOTpaHHHUKaX

12 ®dopMmya pacCTOSHUS OT TOUKH 10
IUIOCKOCTH B KOOpJAWHATaX

13 HaxoxaeHue paccTosiHUM OT TOUKH 10
IIJIOCKOCTH B KyOe

14 HaxoxaeHue paccTosiHUM OT TOYKH 10
TUIOCKOCTH B MPABUJILHON TUPaMUIE

15 KonTponbnas padota Nel o teme
"AHanuTuyeckas reomeTpus’”

16 CeueHust MHOTOTPAaHHUKOB: CTaHAApTHBIE
MHOTOT'PAaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIEIOB
CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIC

18 MJIOCKOCTH, TIepEeCceYEHUs MPSIMbIX U
IJIOCKOCTEN

19 [TapannenbHble psAMbIE U TIIOCKOCTH:
napajjielbHble CEYEHUs

20 [TapannenbHble MpsIMbIE U TUIOCKOCTH:
pacu€T OTHOLIECHUI

21 [TapannenpHble MpsIMbIE U TUIOCKOCTH: YTJIbI
MEXIYy CKPEITUBAOIINMHUCS TTPSIMBIMHU
[lepnenauKynsipHbIE TPSIMBIE U IJTIOCKOCTH:

22 CTaHJapTHbBIE MAPhI MEPIEHIUKYISPHBIX

IIJIOCKOCTEN M MPSIMBIX, CHAMMETPHH




MHOI'OIrpaHHUKOB

23

[IepnieHAuKYyIIApHBIE IPSIMBIE U TUNIOCKOCTH:
TeopeMa O TpeX MepIEeHIUKYISIpax

24

HCpHCHHHKyanHHC IMPAMBIC U IIJIOCKOCTH:
BBIYHUCJICHUA IJIMH B MHOI'OI'PAaHHHUKAX

25

[ToBTOpEHME: IIOMIAAX MHOTOYTOJILHUKOB,
(bopMyIIBI TS TUTOIIAJICH, COOOPaKEHHSI
nmonoous

26

[ToBTOpEHME: IIIOMAAN MHOTOYTOJILHUKOB,
(bopMyIIBI TS TUTOIIAJICH, COOOPaKEHHUSI
nmonoous

27

[ToBTOpEHME: IIIOMAAN MHOTOYTOJILHUKOB,
dbopMyIIBI IS TUTOIIACH, COOOpaXKeHUs
nmonoous

28

[Tmonmaan ceyeHnii MHOTOrPaHHUKOB:
TJIOIA U TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs O 100Ust

29

[Tnomanu ceueHnit MHOTOTPAaHHUKOB:
TUTOIIAH TOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKeHUs O 100Ust

30

KonTponbnas padota Ne2 o teme
"IloBTOpEHME: MHOTOTPAaHHHUKH, CEUEHUS
MHOT'OIPAaHHUKOB"

31

O6BéM Tena. OOBeM MPSIMOYTOIBHOTO
napaJuleenumneaa

32

3anaum 00 yaABOEHHH Ky0a, 0 KBajpaType




Ky0a; 0 TPUCEKIINU yTIia

CTepeOMeTpI/ILIeCKI/Ie 3aa4u, CBsA3aHHBIC C

33 00BEMOM MPSIMOYTOIILHOTO
napaJienenumneaa
[TpuknaaHele 3aauu, CBA3aHHBIE C

34 BBIYHCIICHHEM 00BhEMa PSIMOYTOJILHOTO
napaJienenumneaa

35 O0BEM MIPSAMOIA TPU3MBI

36 CrepeomeTpHyeCcKHe 3a/1a4H, CBSI3aHHbIE C
BbIUUCIIEHEM 00BEMOB IPSIMOM MTPU3MBbI

37 [TpuxnanHeie 3a1a4u, CBA3aHHbIE C 00BEMOM
IIPSIMOM TIPU3MBI
Beruucnenue 00bEMOB TeJl C TOMOILBIO

38 onpeaenénHoro uarerpaita. Oobpém
HAKJIOHHOM MPU3MBI
Beruucnenue 00bEMOB Tel ¢ TOMOILBIO

39 omnpenenénHoro uHTerpana. O0bEM
TUPaAMUJIBI

40 ®opmyna 06béMa nmupamuibl. OTHOIIEHHE
00BEMOB MUPaMH/JL C OOLIUM YTIIOM

41 dopmyna 06béMa nmupamuibl. OTHOIIEHHE
00BEMOB MUPaMH/] C OOLIUM YTIIOM

4 CrepeoMeTpHUeCcKHe 3a/1auH, CBSI3aHHBIE C
00BEMaMH HAKJIIOHHOW MPU3MBI

43 CrepeomeTpudecKue 3a1a4u, CBI3aHHBIC C




00BbEMaMH TUPAMHUIBI

[Tpuknagueie 3agaun 1mo Teme "OO0BEMBI

44 Ten", CBA3aHHbIE C 00HEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagueie 3agaun 1mo Teme "O0BbEMBI
Ten", CBSI3aHHBIE C 00BEMOM TUPAMHUIBI

46 [Ipumenenue 00bEMOB. Beruncienue
pPacCTOSHUS 0 MIIOCKOCTH

47 Kontposnbnas pabora Ne3 no reme"O0bEM
MHOTOTpaHHUKA"
Hunuuapudeckas TOBEPXHOCTb,

48 00pa3yroIne UIHHIPUICCKON
MOBEPXHOCTHU

49 Humuuap. [Ipsmoi KpyroBou HUIMHAP.
[Tmonmaar MOBEPXHOCTH HWJIMHIPA

50 Konunyeckasi moBepXHOCTh, 00pa3yrolue
KOHHYECKOU nmoBepxHocTu. Konyc

51 CeueHue KOHYca MIOCKOCTBIO,
napajuieIbHOMN MIOCKOCTH OCHOBaHUS

59 VYceuénnsiit konyc. M3o0paxkeHne KOHYyCOB
1 YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOI MOBEPXHOCTH H ITOJTHOM
MMOBEPXHOCTH KOHYyCa

54 [Tnomanb 60KOBOM MOBEPXHOCTH U MOJHOMN

IMOBEPXHOCTHU KOHYCA




CrepeomeTpHruecKue 3a1a4u Ha

55 JIOKa3aTelIbCTBO M BEIYHCIICHUE,
MOCTPOCHUEM CEUCHHH IIMIIMH/IPA, KOHYCa
CrepeomeTpHruecKue 3a1a4u Ha

56 JI0KA3aTelIbCTBO U BBHIYUCIICHUE,
MOCTPOCHUEM CEUCHMI IIMIIMH/IPA, KOHYCa

57 [NpuknagHbie 3312491, CBSI3aHHBIC C
IJTHHPOM

58 [TpuknaaHbIie 3a7a49u, CBSI3aHHBIC C
UIMHAPOM

59 Cdepa u map
[lepeceuenmue cdepsl 1 mapa ¢ MIOCKOCTHIO.

60 Kacanwue mapa u cdepsl mockoctsio. Bua n
U300pakeHue mapa
[Tepeceuenmue cdepsl 1 mapa ¢ MIOCKOCTHIO.

61 Kacanwne mapa u cdepsl miockoctsio. Bua u
n300paxKeHue mapa

62 VYpaBuenue chepsl. [Inomans chepst u eé
yacTen

63 Cummerpus chepsl 1 mapa
CrepeomeTpHyeckue 3a1au Ha

64 JI0Ka3aTeIbCTBO U BHIYMCIICHHE, CBS3aHHbBIC
co cdepoif u mapom, MOCTPOSHUEM UX
CEUEHHH MIOCKOCTHIO

65 CrepeomeTpuyeckue 3a1auu Ha

JA0Ka3aTCJIbCTBO U BEIYUCICHUC, CBA3aHHBIC




co chepoii 1 apom, MTOCTPOCHUEM UX
CCUYCHUH MIOCKOCTHIO

[TpuknanHbie 3a1a4u, CBSI3aHHBIC CO Chepoi

66
U 11apoM
[ToBTOpEHME: OKPYKHOCTH Ha TNIOCKOCTH,

67 BBIYHCIICHHS B OKPYXKHOCTH, CTaHIapTHBIC
oxoous

68 PaznuuHble KOMOMHAIIMY TEJ BpallleHUsS 1
MHOTOI'PAaHHUKOB

69 3agauu o Teme "Tena U MOBEPXHOCTH
BpaieHus"

70 3anaun o teme "Tena v MOBEPXHOCTH
BparnieHus"

71 Kontposnbnas padora Ne4 o reme "Tena u
MOBEPXHOCTHU BpaleHus"

7 O6wém nununapa. Teopema 06 00bEME
IPSIMOTO IUJIMH]IPA

73 Brrunciaenne o05EMOB TEJI ¢ ITOMOIIBIO
onpeaenéuHoro uurerpaita. O6bpEM KoHyca

74 [Tnomaau 6OKOBOM U MOJHON MTOBEPXHOCTH
KOHYyca

75 CrepeomeTpuuecKue 3aa4u, CBI3aHHBIC C
BBIYHCIICHHEM 00BEMOB IIMIIMH/IPA, KOHYCA

76 [Tpuknanueie 3ana4n o Teme "OOBEMBI U

IJTOIIaAN TOBEpXHOCTEN Ten"




77

O06béM mapa u maposoro cexkropa. Teopema
00 00Béme mapa. [Tnomans chepsl.
CrepeomeTpHyecKre 3a/1a4u, CBS3aHHbIE C
BBIYHCIIEHHEM 00BEMOB I11apa, MIapoBOro
CETrMEHTA U IapOBOTO CEKTOPA

78

[Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBSI3aHHBIE C 00BEMOM II1apa u
wionapio ceprl. COOTHOIICHUS MEXKIY
IJIOMIA IMU TTOBEPXHOCTEH U 00bEMaMHK
MONOOHBIX TEN

79

[TonoOHBIE TENIa B MPOCTPAHCTBE.
N3menenne o0bEéMa rpu mo100uu.
CrepeoMeTprYECKHUE 3a/1a4H, CBI3aHHBIC C
BBIUHCIIEHHEM 00BEMOB TEII U IIIOIIAEH
MMOBEPXHOCTEU

80

KonrtponsHas pabora Ne5 o reme
"TInomaay moBepXHOCTU U 0OBEMBI KPYTIIBIX

"

TCII

81

JBmxeHus npoctpancTBa. OTOOpakeHusl.
JiBroxeHus U paBeHcTBO ¢uryp. Oomue
CBOMCTBA JABMKCHUN

82

Buzpl 1BrKeHUI: napaJuieIbHbIA IIEPEHOC,
LEHTpAJIbHAsL CHMMETPUS, 3€pKajbHAs
CUMMETPHUS, IOBOPOT BOKPYT PSIMOK

83

[IpeoOpazoBanms nomobwus. [Ipsmas u chepa
Olinepa




84

['eomeTpuyeckue 3a1a4u Ha IPUMEHECHHUE
JIBIDKECHUSA

85

Konrtpomnsnas padora Ne6 o reme
"BexTops! B pocTpaHcTBe"

86

O6o6matomee moBTopeHue 11 moHsaTHI 1
MeTOJ1I0B Kypca reometpun 10—11 knaccos,
cucremarusauus 3Hanui: "llapamiensHoCTh
MPSIMBIX U TIJIOCKOCTEH B MpocTpaHcTBe"

87

O6o6matomee moBTopeHue 11 moHITHI 1
MeTo0B Kypca reomerpuu 10—11 knaccos,
cUCTeMaTu3alus 3HaHuii: "BekTopsl B
npocTtpascTae”

88

O6o6matomee moBTopeHue 11 moHITHI 1
MeTo0B Kypca reomerpun 10-11 xaccos,
cUCTeMaTH3alus 3HaHui: "BekTopsl B
npocTtpaHcTse"

89

Ob6o6uaroree noropenue 11 noHsATUi U
MeToJ10B Kypca reometpun 10—11 kmnaccos,
cucremarusanus 3HaHui: "OobeM
MHOTOTpaHHHKaA"

90

Ob6o6uaromee nopropeHue 11 noHsATHi U
MeToJ10B Kypca reomerpun 10-11 knaccos,
cuctemaruzanus 3HaHuit: "OobeM
MHOTOrpaHHHUKa"

91

Ob6o6maromee noropenue 11 noHsATHit 1
MeTo10B Kypca reomerpun 10—11 knaccos,




cucreMaru3aius 3Hanuit: "[lnomann
MOBEPXHOCTU U O0BEMBI KPYTIIBIX Ten"

Ob6o6maromee nosropenue 11 noHsATH U
MeTOoJ10B Kypca reomerpuu 10-11 knaccos,

92
cucremarusanus 3Hanuil: "Ilnomanu
MOBEPXHOCTU U O0BEMBI KPYTIIBIX Tel"

93 HToroBast KOHTpOJIbHAS paboTa

9 HroroBasi KoHTpoIbHAs paboTa

95 [ToBTOpenue, 0000IIeHNE U CUCTEMATH3AIHS
3HAHUU
Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH

96 U €€ poJIb B Pa3BUTHUU COBPEMEHHBIX
WH)XEHEPHBIX  KOMITBIOTEPHBIX TEXHOJIOTHHA
Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH

97 U €€ poJIb B Pa3BUTHUU COBPEMEHHBIX
WH)KEHEPHBIX H KOMITBIOTEPHBIX TEXHOJIOTHHA
Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH

98 U €€ poJIb B Pa3BUTHUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHHA
Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH

99 U €€ poJIb B Pa3BUTHUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHHA
Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH

100 U €€ poJIb B Pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHHA

101 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAyKH




1 €€ poJib B Pa3BUTHUU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

102

Hcropust pa3BUTHS CTEPEOMETPUU KaK HAYKU
1 €€ poJib B Pa3BUTHUU COBPEMEHHBIX 1

HHKCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102 8 0

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVIA YYEHUKA

1. 'eometpus, 10-11: Yueb. ans obuieobpaszonar. yupexxkaenuit/ JI.C. Atanacsan, B.®. byryszos, C.b. Kagomues u ap. — M.: [IpocBemienue

METOIUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1.
2.

o

©oN>

Hacronpnas kuHura yuurens mareMatuku. M.: OOO «M3narensctBo ACT»: OO0 «M3narenscTBO ACTpenby.

CO0opHHMK HOPMATHBHBIX JOKYMEHTOB. MaremaTuka. PenepaibHblil KOMIOHEHT roCyJapCTBEHHOro cranaapTa. denepanbHblii Ga3uCHbIHN
mnaH. CoctaButenu: J./1. [lnenpos, A.I'. Apkanses, - M,: JIpoda.

Co6opuuxk "IIporpaMmsl i1 00111€00pa30BaTENbHBIX KO, THMHA3MH, tuieeB: Matemaruka. 5-11 xi1.”/ Coct. I'M.Ky3nenosa, H.I'.
Mungiok. — 3-e usj., crepeotut.- M. Jlpoda.

Metoanueckue pekoMeHAauu K yueOHukaM MaTeMatuku ais 10-11 knaccos, xypHan «MaremaTHka B IIKOJIEH.

I'eomerpus, 7 —9: Yue0. aisa obmeodpazosart. yupexaenuii/ JI.C. Atanacsn, B.®. byry3os, C.b. Kagomiues u ap. — M.: [IpocBemienue,
2018.

7. B.I'. 3uB. lunaktrueckue matepuaisl mo reometpuun 11 11 kmacca. — M. [Ipocsemnienue.

8. 10.A. I'nazkos, .W. FOquna, B.®. byry3os. Pabouas Terpanps no reomerpun s 11 kiacca. — M.: [IpocBerienue.

9. b.I'. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3agauu o reometpuu st 7 — 11 knaccos. — M.: [IpocBenienue.

10. C.M. Caaksn, B.®. byry3os. U3yuenue reometpuu B 10 — 11 kmaccax: MeTtoauueckue pekoMeHAannu K yueOHuky. Knura s
yuutens. — M.: [Ipocsemienue.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET




*  http://www.mccme.ru, http://window.edu.ru, http://www.edu.ru, http://www.school.edu.ru, http://school-
collection.edu.ru/collection/matematika/, http://www.mathematics.ru, http://www.marh.ru, http://www.bymath.net, http://matematiku.ru,
http://school.msu.ru, http://festival.1september.ru, https://learningapps.org/4470596, NHdOYpOK, Konuaka ypokos, PILL,
https://www.youtube.com/channel/UC8rgpanENyNQaYKJ-tK2jCA https://fipi.ru/metodicheskaya-kopilka/univers-kodifikatory-oko
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