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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M IPEIMETOB T'YMAaHHMTApPHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHME BBIABUIATb M OINPOBEPrarb THUIIOTE3bl HENOCPEICTBEHHO
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
M3YYEHUM T€OMETPUM, KaK COCTABIISAIONIEH MpeaMeTHON obnactu «MaTteMaTtuka 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, CBSI3aHHOTO C UCMOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(opMHUpOBaHKE OCO3HAHUS B3aUMOCBSA3M T€OMETPUH C OKPYKAIOIIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

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

(dbopMUpOBaHHE YMEHHUS pPacliO3HaBaTh HAa YepTexkax, MOACIAX U B pealbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

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

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMPEICTaBICHUS O HEOOXOJUMOCTH  JOKA3aTENbCTB  IPHU



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

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00y4aronImxcsi, M03HABaTEIbHON aKTUBHOCTH, HCCIIEOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMSIX W MPU U3YYECHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

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

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPHHM Ha YIIyOJIEHHOM ypOBHE OOydYeHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHus DenepanbHoil padboueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
TCOMETPUUYCCKUMH TMOHATUSIMH M HaBBIKAMU ITOCJICIOBATEIBLHO M MOCTYNATENBHO, 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 YTITyOIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K TPOJOIIKEHUIO HM3YyUYCHUS MATeMaTHKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
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 kimacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAMBIE B IPOCTPAHCTBE, apAJIIEIBHOCTD TPEX NPSIMBIX, 1IAPAIIICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXy NpsAMBIMU B IIPOCTPAHCTBE. [lapajieIbHOCTh IJIIOCKOCTEN: NapajuleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha 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
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU 10 TUIOCKOCTH, PACCTOSHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOTO yrila. TpEXTrpaHHbIi 1 MHOTOTPAHHBIC YIJIBI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpusma: 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. Koopauuatel BekTopa. PaznoxkeHnne 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: TapauieNbHBIA 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 I'PAKJAHCKOM MO3ULIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAIBHBIMA HHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

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

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

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

4) 3cTeTH4ecKoe BOCIIUTAHUE:

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

S) puzuveckoe BoCIUTAHME:

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

6) TpyaoBOe BOCIMTAHHE:

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



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

7) 3K0JI0THYeCKOe BOCIIMTAHME:

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

8) neHHOCTH HAYYHOI0 MO3HAHMS:

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

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

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

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

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

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

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

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

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



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

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

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

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TaKXKe BBIIBUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

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

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

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

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUSA

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, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jM4Me U CXOJCTBO MO3UIIMMA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
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
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ YYETOM HOBOW MH(GOPMAIIHH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YeCKOM 3a/1auH;

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

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

CoBMecTHAsl 1eATEILHOCTD:

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

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3rOBbIE IITYpMBl» M HHBIE), BBIIOJIHATH CBOIO YacTh pabOTBl WU
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 HayquTCs:

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 KJIACCH(PUIIUPOBATH B3aMMHOE PACIOJIOKCHHUE 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 OTIEPUPOBATH MOHITUSIMU, CBA3AaHHBIMA C MHOTOTPAHHHKAMH;



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

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOIPAaHHHUKOB IJIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb U IUIOCKOCTb CUMMETPUU
durypes;

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

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 3a4a4d Ha JOKAa3aTEIbCTBO MATEMATHYECKHX OTHOLICHUM H
HAXOXKJCHUE T€OMETPUYECKUX BEIWYUH, MPHUMEHSS W3BECTHBIE METOJbI
IIPU PELIEHUM MAaTEMAaTHYECKUX 3a]1a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

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

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

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yUYECHHbIE MOHSATHUS B
npolecce IMOMCKAa PEelIeHHs] MaTeMaTH4ecKH  c(hopMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM T'E€OMETPUUYECKHUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHUS T€OMETPUHM Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIy4YCHHUS;

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 PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISATh BEIMYUHBI DJIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalICHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEpPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHHUK, BIUCAHHBIM B cdepy u
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (QUIYp: BHJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

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

cBOOO/IHO ONEPUPOBATH 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 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCITOJIB30BaTh METOJbl IOCTPOEHUS CEUYEHHW: METOJ CJIEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4y, MPEANOJararoliMX HECKOJIbKO IIAroB PEIICHUs, €CIU YCJIOBHS
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 PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HA  MPAKTUKE:  CPaBHUBATh,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPUH, HCCIENO0BATH IOCTPOCHHBIC
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM YacTH yHJaMEHTA Pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoanuecTBo 4acoB
Neo HanmeHnoBaHue pa3aesioB U TeM JuekTpoHHbIE (UG pPOBHbIE)
KoHTpoJbHbIe
n/n NPOrpamMMbl Bceero o0pa3oBaTejibHbIE PeCypPChI
padoThI
https://resh.edu.ru/office/user/profile/
1 BBenenwne B crepeomMeTpuio 23 1 https://www.yaklass.ru/
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
2 BSaI/IMHoe pacnonomeHHe Hp?[MI:IX B 6 1 httDS://WWW.V&k'&SS.I’U/
MPOCTPAHCTBE https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
3 HapaJIJIeJH)HOCTI) Hp)lMI)IX H HHOCKOCTCﬁ B 8 O httDS://WWW.Vﬂk'&SS.I’U/
MPOCTPAHCTBE https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
4 [MepneHAUKYIAPHOCTD IPSMBIX U o5 https://www.yaklass.ru/
IJIOCKOCTEMN B IMPOCTPAHCTBE https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
5 VB B PACCTOSHHS 16 0 https://www.yaklzflss.ru/
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
6 MHOTOrpaHHHKH 7 1 https://www.yaklzflss. ru/
https://ege.sdamgia.ru
7 B 12 0 https://resh.edu.ru/office/user/profile/
CKTOpBI B POCTPAHCTBE https://www.yaklass.ru/
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https://ege.sdamgia.ru

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIIHS

https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/

8 . 5 1 :
3HAHUHU https://ege.sdamgia.ru
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 4
11 KUJIACC
KoJsnuyecTBo 4acoB
HaumeHoBaHue pa3iesioB U TeM JuiekTpoHHbIE (UG POBbIE)
Ne i/ KoHTpobHbIe
NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI
https://resh.edu.ru/office/user/profile/
1 AHaMTHYECKass TEOMETPHS 15 1 https://www.yaklass.ru/
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
) ITosTOpenue, 0600EHNE 1 15 1 https://www.yaklass.ru/
cUCTEeMaTU3alus 3HaHUN https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
3 O06BbEéM MHOTOTpaHHHKA 17 1 https:// WWW'VakI?SS'rU/
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
4 Tena Bpatenns 24 1 https://www.yaquss.ru/
https://ege.sdamgia.ru
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1 https://resh.edu.ru/office/user/profile/
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https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/

6 JIBroKeHUS 5 :
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/

7 [ToBTOpenue, 06001EHNE U 17 https://www.yaklass.ru/

cucTeMaTHU3alusd 3HaAaHUU https://ege.sdamgia.ru
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne n/m Tema ypoka

1 OcHoBHbIE NpaBUIIa U300pAXKEHNUS HAa PUCYHKE INIOCKOCTH, NapaljIeNIbHBIX MPSIMbIX 1 Hepens
(OTpe3KOB), cepeIMHBI OTPE3Ka

5 [TonsATHs CTEpEeOMETPHH: TOUYKA, MPsMast, INIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE MpaBHiIa 1 Henensa
1300pakeHUs Ha PUCYHKE IUIOCKOCTH, MapajlIeNIbHBIX MPSAMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka

3 [TonsTHs: nepecexkaronecs MIOCKOCTH, IEPECEKAIOIINEcs IpsiMast U MII0CKOCTh; 1 Henensa
MIOJIYTIPOCTPAHCTBO

4 [TonsaTus: nepecekaronecs MIOCKOCTH, epeceKarolecs npsMas 1 MiI0CKOCTh; 2 Henens
MIOJIYIIPOCTPAHCTBO

5 MHororpaHHUKH, ©300paKeHHE NPOCTEHIINX TPOCTPAHCTBEHHBIX (UTYp, HECYIIECTBYIOIUX 2 Henens
00BEKTOB

6 MHororpaHHUKH, U300paKEHHE POCTEHIINX MTPOCTPAHCTBEHHBIX (HUTYp, HECYIIECTBYIOIINX 2 Henenst
00BEKTOB

7 AKCHOMBI CTEPEOMETPHH U TIEPBBIE CIEACTBUS U3 HUX 3 Henens

8 AKCHOMBI CTEPEOMETPHH U TIEPBBIE CIEACTBUS U3 HUX 3 Henens

9 AKCHOMBI CTEpPEOMETPUH U NEPBBIE CIeACTBUSA U3 HUX. CrIoCOObI 3a/1aHus IPSAMBIX U 3 Henens
1ockocTell B mpocTpaHcTBe. O0603HaUEHUS NPSAMBIX U TIOCKOCTEH
N300paxenune ceueHnit nmupamuibl, Kyda v Mpu3Mbl, KOTOpPbIE IPOXOJAT Yepe3 ux peodpa. 4 nenens

10 N300pakeHne nepecedeHus NOIydeHHBIX MJI0CcKocTel. PackpamnBanie mocTpoeHHbIX
CeUeHHH pa3HBIMH LIBETAMH
N300paxenune cedyeHuit nmupamMuabl, Kyda v MpuU3Mbl, KOTOpPbIE IPOXOJAT Yepe3 ux peodpa. 4 nenens

11 N3006paxeHnue nepeceueHus MoMy4YeHHBIX TNIOCKOCTEN. PackpalirBanue moCTPOEHHBIX

CEUCHUI Pa3sHbIMHU [IBETAMU




N300pakeHne ceueHuil mupaMubl, Kyoa u pU3MBbl, KOTOPbIE IPOXOAAT Yepe3 ux peodpa. 4 nenens
12 N300pakeHne nepecedeHus Moay4eHHbIX INI0CKOCTeH. PackpamBanue mocTpoeHHbIX
CEYCHUH pa3HbIMHU IIBETAMH
N300pakeHne ceueHuil mupaMupl, Kyoa U IpU3Mbl, KOTOPbIE TPOXOIT Yepe3 ux peopa. 5 Henend
13 N300pakeHue nepecedeHus NoIydeHHBIX III0CKOCcTel. PackpammBanie mocTpoeHHBIX
CEYECHUH pa3HbIMHU IIBETAMH
14 Meroa cneqoB AJist MOCTPOSHUS CEYEHUM 5 Henens
15 MeTox cieqIoB [T OCTPOeHH s cedeHuii. CBOMCTBA Iepecede it NPSAMBIX U IIIOCKOCTEH S Hezes
16 Meron cienoB aist mocTpoeHus cedeHnid. CBONCTBa MepeceueHuid MPSIMBIX U IUIOCKOCTEH 6 Hexent
17 [TocTpoenne ceueHmit B mupamue, Kyoe mo Tpém Toukam Ha péopax. Co3ganne BHIHOCHBIX 6 Henens
YepTEKEH U 3alUCh IIaroB MOCTPOCHUS
18 [TocTpoenue ceuenunit B mupamue, Kyoe mo Tpém Toukam Ha péopax. CozmaHne BEHIHOCHBIX 6 Henens
YyepTe)ked M 3alKCh IaroB MOCTPOCHUS
19 [TocTpoenue ceueHuii B nupamue, Kyoe rmo TpéM Toukam Ha péopax. Co3gaHne BBIHOCHBIX 7 Henens
YyepTekeil U 3aluch aroB MOCTPOEHUS
20 [Toctpoenue ceuenunii B mupamuie, Kyoe no TpéM Toukam Ha péOpax. Co3znaHue BHIHOCHBIX 7 Henens
YepTeKeH U 3aMuCh aroB MOCTPOCHUS
21 [ToBTropenue muannMeTpuu: Teopema o0 MPOMOPIHOHAIBEHBIX OTpe3kax. [lomodue 7 Henens
TPEYTrOJILHUKOB
99 IToBropenue nmiaanumeTpuu: Teopema Menenas. PacueTsl B ceueHUsIX Ha BHIHOCHBIX YEpPTEKaX. 8 Henens
HcTtopus pa3BUTHS IUIAHUMETPHH U CTEPEOMETPHH
23 KonrtpomnsHast pabora "Akcnomsl crepeomerprn. CeueHus" 8 nenens
24 B3anmMHoe pacnonoxeHue npsaMbIx B mpocTpancTBe. CkperuBatoniiecs npsmele. [Ipuznaku 8 Henens

CKpCHIMBAOIHNXCA NPSAMBIX. HapaJIJ'ICJIBHBIe MMpsAMBIC B IPOCTPAHCTBC




TeopeMa 0 CyIIECTBOBAHUM U €IMHCTBEHHOCTH IIPSIMOM NAapAJIJIEIIbHON TaHHON IIPSIMOM,

9 mHenens

25 MPOXOJISIICH Yepe3 TOUKY MPOCTPAHCTBA U HE JISKAIlleW Ha JaHHOM NpsAMoi. Jlemma o
[IEPECEYCHUH NTAPAIIENBHBIX IPSIMBIX INIOCKOCTBHIO

26 [TapamrensHOCTB Tpex IpsMBIX. TeopeMa 0 TpEX napayieNbHbIX IpsMBIX. TeopeMa o 9 Henensa
CKPEILMBAIOIINXCS MPSMBIX

97 [TapannensHoe npoekTrpoBaHue. OCHOBHBIE CBOMCTBA MapaJlJIEIbHOTO IIPOEKTUPOBAHUS. 9 Henensa
N306pakenue pa3HbIX GUryp B HapayieabHON MPOCKIINU

28 LlenTpanpHas npoeKuus. YToJl ¢ COHAIIPABIECHHBIMH CTOPOHAMM. YTOJ MEKIY IPSIMBIMU 10 nenens

29 3aauu Ha JOKa3aTeJIbCTBO U MCCIIEI0BAHUE, CBSI3aHHBIE C PACIIOJIOKEHUEM IIPSIMBIX B 10 nenens
IIPOCTPAHCTBE

30 [TonsaTHA: MapaIeNbHOCT NPSAMOH U IIJIOCKOCTH B MpocTpaHCcTBe. [Ipu3Hak napajiebHOCTH 10 nenens
IIPSIMOM U TNIOCKOCTH. CBOMCTBA NapauIEIbHOCTU IPSIMOM U INIOCKOCTH

31 I'eomeTprueckue 3aaun Ha BEIYMCIICHUE U 1I0KA3aTEIbCTBO, CBA3AHHbIE C 1APAJLIIEIIBHOCTBIO 11 nenens
IIPSIMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE

39 [TocTpoeHne ceuenus, MPOXOASILETO Yepe3 JaHHYIO IPSIMYIO Ha YepTEKE U NapajIeIbHOTO 11 Henens
apyrou npssmon. Pacuér orHomenui

33 [TapannenpHast npoekiys, IPUMEHEHUE ISl IOCTPOEHUs ceueHuH Ky0a U napaienenumnea. 11 Henens
CaolicTBa napaienenunena u nNpu3Mbl

34 ITapannenpHbie muockocT. [Ipu3HaKky mapaiaenbHOCTH IBYX MIIOCKOCTER 12 nenena

35 Teopema o napanneanochM U €IMHCTBEHHOCTH HJ'IOCKOC}“I/I, MPOXOJAIIEeH Yyepe3 TOUKy, He 12 nepens
MIPUHA/IEKALTYI0 JAaHHOW MJIOCKOCTH U CJIEICTBUS U3 HEE

36 CaolicTBa napamienbHbIX INIOCKOCTEN: O MapaJlJIEIbHOCTH MPSIMBIX IIEPECEUEHUS ITPU 12 nepens
[IEPECEUEHNH JIBYX MTapaJIIENIbHBIX IIOCKOCTEN TpeThel
CBoiicTBa mapaysienbHbIX MJIOCKOCTEN: 00 OTpe3Kax MapauledbHbIX IPSIMBIX, 3aKIIOUEHHBIX 13 nepens

37 MEX1y NapajuIeIbHBIMU INIOCKOCTSIMH; O IEPECEUEHUH IIPSIMOM € IBYMS TapaJUIEIbHBIMU

IIJIOCKOCTAMU




13 Hemensa

38 [ToBTOpenue: Teopema [Tudaropa Ha miockocTu
39 IToBTOpEHUE: TPUTOHOMETPHUSI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA 13 nenens
40 CBoiicTBa Ky0a U MPSMOYTOJIBHOTO MapasuieIeIuIe /1a 14 nenens
41 Boruncnenue JUIMH OTPE3KOB B KyOe U MPSMOYIOJIbHOM MapalljiesieuIee 14 nenens
42 [TeprieHAMKYASAPHOCTH MPAMON M TIIOCKOCTH. [Ipr3HaK NepreHIuKYyIIPHOCTH MPSIMOI 1 14 nenens
IJIOCKOCTH
43 [lepneHMKyYISAPHOCTD NPSMOM M IUNIOCKOCTHU. [Ipu3HAaK NEepHeHAUKYIIPHOCTH NPSIMON U 15 Henens
IJIOCKOCTH
44 TeopeMa 0 CyIEeCTBOBAaHUM U €IMHCTBEHHOCTHU MIPSAMOM, IPOXOAAIIEH Yepe3 TOUKY 15 nenens
IIPOCTPAHCTBA U NEPIEHAUKYIISIPHON K IIIIOCKOCTH
45 [TnockocTy U neprneHAUKyYJISpHbIE UM IPSIMbIE B MHOTOIpaHHUKAX 15 nenens
46 [TnockocTy U neprneHAUKYIIpHbIE UM PSIMbIEe B MHOTOIpaHHUKaX 16 Henens
16 Henensa
47 [lepnenukynsp u HaknoHHas. [locTpoeHue nepneHAuKyIspa U3 TOUKH Ha IPSIMYIO
16 nenens
48 [lepnenaukynsp u HakinoHHas. [TocTpoeHne nepneHMKyasIpa U3 TOUKH Ha IPSIMYIO
49 Teopema o Tpéx nepneHAUKyIApax (MpsiMas ¥ oOpaTHAs) 17 nenens
.. 17 uenensa
50 Teopema o Tpéx nepneHaAuKyIsIpax (mpsimas U oopaTHasi)
o1 VYroa Mexay CKpeluBaroIUMUCS MPSIMbIMU 17 nenens
o 18 nenens
52 [Touck neprneHANKYISAPHBIX MPSIMBIX C ITIOMOIIBIO MEPIEHANKYISIPHBIX MJIOCKOCTEH
53 OpToroHanbHOE IPOEKTUPOBAHUE 18 nenens




54 [TocTpoenue ceueHuit Kyoa, IpU3MbI, TPABUIBHON MUPAMUIBI C TOMOIIBIO OPTOrOHAIEHON 18 nenens
IIPOEKLIUU

55 [TocTpoenue ceueHuit Kyoa, IpU3Mbl, TPABUIBHOM MUPAMUIBI C TOMOIIBIO OPTOrOHAIEHON 19 nenens
MIPOCKLIUU

56 CuMMeTpHst B IPOCTPAHCTBE OTHOCUTENBHO INIOCKOCTH. [ImockocTu cummerpuii B 19 nenens
MHOI'OTPaHHHUKAX

57 IIpu3Hak nepneHIuKyJIIPHOCTH IPSIMOU U IUNIOCKOCTHU KaK CIIEACTBUE CUMMETPUN 19 nenens

58 IIpaBuiibHBIE MHOTOIpaHHUKH. Pac4€r paccTOsSHUI OT TOYKHU A0 IUNIOCKOCTH 20 nenend

59 [IpaBunbHBIE MHOTOTPaHHHUKHU. Pacd€T paccTOSHUI OT TOYKU 1O INIOCKOCTH 20 nenens

60 CriocoObl OIyCTUTh NEPIEHANKYISAPBI: CAMMETPUS, CABUT TOUKHU I10 NMAPAJICIbHON NPIMOI 20 Henens

61 CaBur no HenapauienbHON IPAMOM, U3MEHEHUE PACCTOSTHUI 21 nenens

" ~ n 21 5 (S (S8

62 KonTtponbHast pabora "B3anMHoe pacnoyioskeHue MpsIMbIX U INIOCKOCTEH B MPOCTPAHCTBE

63 [ToBTOpEHME: Yyrosa Mexay NpsMBIMU Ha IUIOCKOCTH, TPUTOHOMETPHS B IPOU3BOJIBHOM 21 nenens
TpEyroJIbHUKE, TEOPEMA KOCUHYCOB

64 IToBTOpEHME: Yroy Mexay CKpEeINBAOIIUMUCS IPSIMBIMU B IIPOCTPAHCTBE 22 negend

65 I'eomeTprueckne METObI BBIYMCIICHUS yTIila MEXAY IPSIMBIMA B MHOTOI'PaHHHUKAX 22 negend

66 JIByrpanHbIil yroji. CBOMCTBO JIMHEWHBIX YIJIOB ABYTPAHHOIO yIiia 22 nefent

67 [lepnenukynspHele miaockocTy. CBOMCTBA B3aUMHO NEPIEHANKYIISIPHBIX IIOCKOCTEN 23 Henens

68 [Ipu3Hak nepneHANKYJIAPHOCTH IUIOCKOCTEN; TeopemMa O IMPSAMOMN EPECEUEHHUS IBYX 23 Henens

IIJIOCKOCTEN MEPIEHINKYIISIPHBIX TPETHEN MIOCKOCTH




69 [IpssmoyronbHbIN napasuienenunes; Kyo; u3MepeHus, CBOMUCTBA IPSIMOYTOJIBHOTO 23 nepens
napaenenumnena

70 Teopema o nuaroHanu NpsAMOYIrOJIbHOTO MapaljiesieuIea U CIeICTBUE U3 HeE 24 neend

7 CrepeoMeTpuyecKre U MPUKIIAIHbIE 331a4H, CBA3aHHbIE CO B3AaUMHBIM PAaCIIOI0KEHUEM 24 nenens
IPSIMBIX U IIJIOCKOCTH

79 IToBTOpEHME: CKpemMBaOIIKECs NIPAMbIE, TaPAILIIEIbHBIE INIOCKOCTH B CTaHAAPTHBIX 24 nenens
MHOTOTpaHHUKAX

73 [Tapa napaienbHbIX IIOCKOCTEN Ha CKPEIIMBAIOIINXCS MPSMBIX, PACCTOSIHUE MEXKIY 25 nenens
CKPEILMBAIOIIUMHUCS IPSIMBIMU B IPOCTBIX CUTYaLIUIX

74 PaccrosiHue oT TOUKH /10 MIIOCKOCTH, PACCTOSHUE OT MPSIMOI J10 MJIIOCKOCTH 25 negent

75 Boruncnenue paccToSHUN MEXy CKPELIUBAIOLIUMUCS NPSIMBIMH C TOMOLIbIO 25 nenens
MEPIEHIUKYJISIPHOM MJIOCKOCTH

76 Tpéxrpannsbliii yron, HepaBeHCTBa AJIs TpeXrpaHHbIX yriioB. Teopema [Iugaropa, reopemsl 26 "enens
KOCHHYCOB ¥ CHHYCOB JUIsl TPEXTPAHHOI'O yIJia

77 DneMeHTHI CPepruyecKoil reOMETpUH: Ie01e3MUeCKUe JUHUN Ha 3eMie 26 Henens

78 KonrtponbHas padora "Yrisl u paccTostHUS" 26 nezend

79 Cucremaru3zanus 3HaHUM "MHOTOrpaHHUK U €r0 3JIEMEHTHI" 27 nenens

80 [Mupamuna. Buast nupamun. [lpaBuibsHas nupamuaa 27 nenens

81 [Ipusma. IIpsamas u HaknoHHas npusmel. [IpaBuiibHas npru3ma 27 Henens

82 [Ipsimoit mapasuienenunesn, NpSMOYTOJIbHBINA apaylyieNenune]], Kyo 28 nezend

83 Brinykiible MHOTOrpanHuKkH. Teopema Ditnepa 28 Hezens




84 Boinyxiibie MHOrorpanHuku. Teopema Oitniepa. [IpaBunbHbIe U IOTYIPaBUIbHbIE 28 nepens
MHOTOIpaHHUKH
85 KonTposnbsHas pa6ora "MHOrorpaHHuku" 29 nenenst
86 [ToHsATHE BEKTOPA HA IIOCKOCTH U B IPOCTPAHCTBE 29 nenens
87 CyMMa BEKTOpOB 29 nepenst
88 Pa3HocTh BeKTOpPOB 30 nenens
89 [IpaBuiio napasienenumea 30 nenens
90 YMHOMEHHUE BEKTOPA HA YHCIIO 30 Henens
91 PaznoxeHue BEKTOpa M0 0a3ucy TPEX BEKTOPOB, HE JIEKAIIUX B OJHOM MIIOCKOCTH 31 menens
92 CKalspHO€E TIPOU3BEIECHHE 31 nenens
93 Brruncnenue yriia Mex Iy BEKTOpaMH B IIPOCTPAHCTBE 31 Henenst
94 I[IpocTeiimme 3a0a4u ¢ BEKTOPaMH 32 Henens
95 I[Mpocreiimive 3a1a4n ¢ BEKTOPaMHU 32 menens
96 IIpocTeiimue 3a1auk ¢ BEKTOPaMH 32 menens
97 I[IpocTeiimme 3a1a4u ¢ BEKTOPaMu 33 Henens
98 OG6001IeHNE U cHCTEMAaTU3allUs 3HAHUI 33 nenens
99 OG600IIeHNE U CHCTEMAaTH3aINs 3HAHUI 33 nenens




34 uenensa

100 HroroBas KoHTpoJIbHAs paboTa 1

101 UToroBas KOHTpOJIbHAs paboTa 1 | 34 Henens

102 OG6001LIeHNE U CHCTEMAaTH3aINs 3HAHUH 1 | 34 Henems
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11 KJIACC

Ne n/m Tema ypoka
1 [TosTopenue TeMsl "KoopauHaThl BEKTOPA Ha IJIOCKOCTH U B IIPOCTPAHCTBE" 1 nenens
2 [ToBTOopenue Tembl "CkansipHoe MPOU3BEAECHUE BEKTOPOB" 1 Hemenst
3 [ToBTOpenue Temsl "Brrunciienne yria Mex;ay BEeKTOpaMH B IpOCTpaHCTBE" 1 menens
4 [ToBTopenue Tembl "YpaBHEHHE MPAMOM, MPOXO/ISIICH Yyepe3 ABe TOUKU" 2 neziens
5 YpaBHEHHE IIOCKOCTH, HOPMaJlb, YPABHEHHUE IJIOCKOCTH B OTPE3KaxX 2 mepens
6 YpaBHEHHE IIOCKOCTH, HOPMaJlb, YPaBHEHHUE INIOCKOCTH B OTPE3Kax 2 Henens
7 BeKTopHOE TPOU3BEIEHHE 3 nezenst
8 Jlunelinble HEPABEHCTBA, JINHEWMHOE TPOTrpaMMHUPOBAHUE 3 Henens
9 JluHeiHbIe HEpaBEHCTBA, TMHEHHOE TPOrPaMMHUPOBAHNE 3 nenens
10 AHanuTHYECKHE METOJIBI pacuéTa yriia MeX,1y MPSMBIMH B MHOTOTPaHHUKAX 4 Henens
11 AHaIUTHYECKHE METOIbI PACYETA YIJla MEK/LY INIOCKOCTSIMU B MHOTOTPaHHHUKAX 4 Hezens
12 dopmyna pacCTOSHUS OT TOYKH JI0 TIIOCKOCTH B KOOPAMHATAX 4 Henens
13 HaxoxaeHne paccTosHUI OT TOYKH /10 TUNIOCKOCTH B KyOe 5 Henenst
14 HaxoxneHnne paccTossHUM OT TOYKH JI0 MJIOCKOCTH B MPAaBUJILHON MTUPAMHJIE S Heziens




5 Henens

15 KonTponpHas pabora "AHanuTrueckas reometpus’”

16 CeueHusi MHOTOTPaHHUKOB: CTaHAAPTHbIE MHOTOTPAHHUKHU 6 nenens

17 CeueHusi MHOTOTPaHHUKOB: METO/I CJIEZIOB 6 nenens

18 CeueHnsi MHOTOTPaHHUKOB: CTaHIAPTHBIE TUIOCKOCTH, IEPECEUCHHUSI IPSIMBIX U 6 Henens
IIJIOCKOCTEN

19 [TapannensHble NPsAMBbIE U TUIOCKOCTH: MapallieIbHbIE CEYCHUS [

20 [TapannenbHbie TPSIMBIE U TUNIOCKOCTH: PAcYEéT OTHOIICHHH 7 nenens

. 7 Henens

21 [TapannensHble MPsAMBbIC U TUIOCKOCTH: YTIIbI MEXKAY CKPEIUBAIOIIUMUCS MPSIMBIMU

99 [lepnieHIuKyNSpHBIE MPSIMBIE U TUIOCKOCTH: CTaHAAPTHBIC MApPhI 8 Henmens
MEPICHIUKYIISIPHBIX TUIOCKOCTEH U MIPSIMBIX, CHMMETPHH MHOTOTPAaHHUKOB

23 [lepnieHIUKYNSIpHBIE MIPSMBIE U TUIOCKOCTH: T€OPEMa O TpeX MEPIEeHIUKYIIpax 8 Henens

24 [leprnieH UK yNSpHBIE MPSMBIE U TUIOCKOCTH: BBIYUCICHUS ATUH B MHOTOTPaHHUKAX 8 Henens

o5 [ToBTOpEHME: IOMIAIN MHOTOYTOJIEHUKOB, (DOPMYIIBI JIISl TUTOTIAICH, 9 Henens
COOOpaKeHHsI TIOTOOMS

26 [ToBTOpEHME: IIOIIAN MHOTOYTOJIEHUKOB, (DOPMYJIBI JIJIS TUTOIIAJICH, 9 Henens
COOOpaKeHHsI TIOJTOOMS

97 [ToBTOpEHME: MO MHOTOYTOJILHUKOB, (DOPMYIIBI IS TIOIIAEH, 9 nenens
COO00pakeHUsI MOA00MS

78 [Imomaau ceyeHnii MHOTOrpaHHUKOB: TUIONIAM TOBEPXHOCTEN, pa3pe3aHus Ha 10 venens
9acTH, COOOpaKEHUSI TOA00MS

29 [Imomaau ceyeHnii MHOTOrpaHHUKOB: TUIONIAM TOBEPXHOCTEN, pa3pe3aHus Ha 10 menenst

4aCcTH, COOOpaKEeHUS MOA00US




10 Hemensa

30 KonTponbHas padota "[loBTOpeHNE: MHOIOTPAaHHUKH, CEYEHHUSI MHOTOIPaHHUKOB"

31 O06BEM Tenma. O0beM IPSIMOYTOJILHOTO MapajliesenuIe/1a 11 nenens

32 3amaun 00 yaBOEHUH Ky0Oa, 0 KBaJparype Ky0a; 0 TPHUCEKIIUU yriia 11 nenens

33 CrepeoMeTpuuecKue 3a7jauu, CBA3aHHbIE C 00BEMOM MPSMOYTOJIBHOTO 11 nenens
napajuiejenunea

34 [TpuknaaHble 33129, CBSI3aHHBIE C BBIYUCICHUEM 00bEMA MPSIMOYTOJILHOTO 12 nenens
napajuiesienunea

35 O06BbEM IIPSIMOI TTPU3MBI 12 nenens

36 CrepeoMeTpHuyecKHe 3a1auu, CBI3aHHbIE C BRIYMCICHHEM 00BEMOB PSIMON 12 nenens
MIPU3MBI

37 [Ipuknannele 3a1a4u, CBSI3aHHBIE C 00BEMOM IIPSIMON TTPU3MBI 13 Henens

38 Brruncnenne o6bEMOB Tell ¢ TOMOIIIBIO OIpeieIEHHOro nHTerpana. OopéM 13 nenens
HAKJIOHHOM TPU3MBI

39 Beruuciienue 06bEMOB Tell € TOMOIIBIO ONpeAeaéHHOTo nHTerpana. O0béM 13 nenens
MU PAMH/TBI

40 ®dopmyna 00bEMa mupamuabl. OTHOIIEHHE 00HEMOB MUPAMHKJL C OOIIUM YTIIOM 14 nenens

41 ®opmyna o6béMa nupamuiel. OTHOIIEHHE 00BEMOB MUPAMHUJL C OOLIUM YIIIOM 14 nenens

42 CrepeomeTpruueckue 3aa4n, CBsI3aHHBIC ¢ 00bEMaMH HAKJIOHHOW TTPU3MBI 14 nenens

43 CTepeoMeTpHIecKHe 3a/1a4H, CBA3aHHbBIE C 00BEMAMH TTHPAMHIBI 15 nenens

44 [Mpuknanueie 3ana4yn mo Teme "OOBEMBI Ten", CBS3aHHBIE ¢ 00BEMOM HAKIIOHHOU 15 Henensa

IIPHU3MBbI




15 Henensa

45 [Tpuknaaneie 3agaun o Teme "OO0bEMBI Ten", CBA3aHHBIE C 00BEMOM MTHPAMHU/IBI
46 [Ipumenenne 06bEMOB. Brluriciienue paccTosiHUS 10 MIIOCKOCTH 16 nenens
47 Kontposnbnas padora "O0bEM MHOTOrpaHHHUKA" 16 nenens
48 Hunuuapudeckas HOBEPXHOCTh, 00pa3yoIue HUIHHIPUIECKON ITOBEPXHOCTH 16 nenens
49 Humanap. [psmoit kpyroBoit nunusAp. [nomans moBepXHOCTH HHJIMHAPA 17 nenens
50 Konunyeckas moBepxHOCTh, 00pa3yronire KOHnYecKoi moBepxHoctu. Konyc 17 nenens
51 CeueHne KOHYCa MIIOCKOCTBIO, MAPaIeTbHOH MIOCKOCTH OCHOBAHHS 17 nenens
52 VYceuénnblil konyc. 300pakeHne KOHYCOB U YCEUEHHBIX KOHYCOB 18 Henens
53 [Tnomaas 60KOBOM MOBEPXHOCTH U MOJTHON OBEPXHOCTH KOHYCA 18 Henens
54 [Tnomans 60KOBOM MOBEPXHOCTH U MOJIHOW MOBEPXHOCTH KOHYCA 18 nenens
55 CrepeoMeTpHuyecKre 3aJauu Ha JOKa3aTeIbCTBO U BBIYMCICHHE, TIOCTPOCHUEM 19 menens
CEUYEHUI WIMHAPA, KOHYCa
56 CrepeoMeTpHuyecKre 3aJauu Ha JOKa3aTeIbCTBO U BBIYMCICHHE, TIOCTPOCHUEM 19 menens
CEUYEHUI WIMHAPA, KOHYCa
57 [IpuknanHble 3a1a4u, CBSI3aHHBIC C IHIIMHIPOM 19 Henens
58 [IpuknanHble 3a1a4M, CBSI3aHHBIC C IHJIMHIPOM 20 Henens
59 Codepa u map 20 nepens
60 Ilepeceuenue cdepsl 1 mapa ¢ mwiockocTbio. Kacanue mapa u chepbl MI0CKOCTHIO. 20 nenens

Bun u nuzobpakenue mapa




61 [epeceuenue chepsl u mapa ¢ mwiockocThio. Kacanue mapa u cepbl MI0CKOCTHIO. 21 nenens
Bun u nuzo0pakenue mapa

62 VYpasaenune chepsl. [Lnomans chepsr u e€ gacreit 21 nenens

63 Cummerpus chepsl 1 mapa 21 nenens

64 CrepeoMeTpHUyecKHe 3a]]aui Ha JOKA3aTeIbCTBO U BBIYMCICHHE, CBSI3aHHBIE CO 22 Henens
cdepoii u mapom, MOCTPOSHUEM UX CEUCHHUH TIIOCKOCTHIO

65 CrepeoMeTpHYECKHE 3a]]aul Ha JOKA3aTeIbCTBO U BBIYMCICHHE, CBSI3aHHBIE CO 22 Henens
cdepoii u mapom, MOCTPOSHUEM UX CEUCHHH TIIOCKOCTHIO

66 I[IpuKnaaHbIe 33124, CBI3aHHBIE CO cepoil ¥ mapom 22 Hepens

67 [ToBTOpEHUE: OKPY)KHOCTD HA IIOCKOCTH, BBIYMCICHHUS B OKPY>KHOCTH, 23 "enens
CTaHJapTHBIE MOI00Us

68 Paznmunbie KOMOMHALIMY TEJT BPAIEHUsT 1 MHOTOTPAHHUKOB 23 nenens

69 3amaun no Teme "Tena ¥ MOBEPXHOCTH BpAIICHUS" 23 nepens

70 3anauu 1o Teme "Tena 1 MOBEPXHOCTH BpalieHus" 24 nenens

71 KonTponbhas padota "Tena u mOBEpXHOCTH BpaleHUs " 24 nepend

72 06bem mumHapa. Teopema 06 00bEME MPSAMOTO HIJIUHIIPA 24 Henens

73 Brruuciienne 06EMOB Tell € MOMOIIBIO oNpeAeaEHHOTo nuTerpaina. O0bEM KoHYyca 25 negens

74 [Tnomaau 60KOBO M MOHON MOBEPXHOCTH KOHYCA 25 Hepenst

75 CrepeoMeTpHyecKHe 3aJauu, CBSI3aHHBIC C BBIYHCICHHEM 00bEMOB IIMIIHHIPA, 25 nenens

KOHYyca




26 uenens

76 [Tpuknaaneie 3agaun o TeMe "OO0BbEMBI U MIIOLIAIM TOBEPXHOCTEH Ten"
O06bBEM mapa u mapoBoro cekropa. Teopema 00 06béme mapa. [Lnomans chepsl. 26 Henens
77 CrepeomeTrpuyeckue 3ajjauu, CBA3aHHbIE C BBIYUCICHUEM 00bEMOB 11apa,
LIapOBOT'0 CErMEHTA U IIapOBOI0 CEKTOPa
[Ipuknagueie 3agaun 1mo Teme "OO0BEMEBI TeN'", CBA3aHHBIE ¢ 00BEMOM IIApa U 26 Henens
78 iomazabio cepsl. COOTHOIIEHUS MEX Y IUIOMIAIMU [TOBEPXHOCTEN U 00bEMaMu
MOIOOHBIX Te
ITonoGHbIe Tena B mpocTpaHcTBe. M3mMeHenue o6bEma rpu 1nooouu. 27 nenens
79 CrepeoMeTpuyecKye 3aJjauu, CBA3aHHbIE C BBIYUCICHHEM 00bEMOB Tell U
IUIOIIA/IEN TTOBEPXHOCTEU
80 Kontponsnas padota "TInommany moBepxXHOCTH U 00BEMBI KPYTJIBIX TeT" 27 nenens
81 BIKEHUs ipocTpaHcTBa. OToOpaxeHus. J[BuxeHus u paBeHCTBO ¢puryp. OOmue Hesens
OT106 006 27
CBOWCTBA IBUIKECHUI
82 Bunb!l aBukeHuUi: apajuieabHbIN IEPEHOC, IEHTPAIbHAS CHMMETPHSL, 3€pKalbHas 28 Henens
CUMMETpHS, TOBOPOT BOKPYT MPSIMOii
83 ITpeoOpaszoBanus nogobus. [psamas u chepa Ditnepa 28 Henend
84 I'eomeTprueckue 3a1aun Ha MPUMEHEHUE TBH)KCHUS 28 Henend
85 KonrtponbHas padota "Bekropsl B mpocTpaHcTse" 29 nenens
Oo6o06maromiee nosropenue 11 nmoHsaTuit u MeToa0B Kypca reomerpun 10-11 29 nHenens
86 KJIaCCOB, cMcTeMaTu3arus 3HaHui: "[lapannenbHOCTh IPSMBIX B TUIOCKOCTEH B
) P p
pocTpaHcTBe"
87 O6o06maromnee nosropenue 11 mousaTuit u MeToa0B Kypca reomerpun 10-11 29 nenens
KJIaCCOB, CUCTEeMaTu3alus 3Hanuil: "BexTopsl B mpocTpancTBe"
88 O6o6m1aromee osToperne 11 MOHATHIT 1 METO0B Kypca reomerpun 1011 30 nenens




KJIaCCOB, CUCTEMaTu3alus 3Hanuii: "BekTopsl B mpocTpancTse"

89 O6o6maromee nosropenue 11 monsTuit u MeTonoB Kypca reomerpun 10-11 30 Henens

KJIACCOB, cUcTeMaTu3anus 3Hanuil: "OobeM MHOrorpaHHuka"
b

90 O6o6maromee moTopenue 11 moHaTuit u MeToa0B Kypca reomerpun 10-11 30 Hegens
KJIACCOB, cUcTeMaTu3aIus 3Hanui: "O0beM MHOTOrpaHHUKA"

01 Ob6o6maromiee moTopenue 11 mouaTuit u MeToa0B Kypca reomerpun 10-11 31 vepens
KJIaCCOB, CUCTeMaTu3alus 3HaHu: "Tliomiaam moBepXHOCTH 1 00BEMBI KPYTJIbIX Te"
O6o61matomiee nopropenue 11 nonsruii u merogoB Kypca reomerpun 10-11 31 nenens

92 KJIaCCOB, cucTeMaTtu3anus 3Hanui: "[nomany moBepxXHOCTH U 00BEMBI KPYTIIBIX
Ten"

93 Hrorosas KoHTpoOJIbHAs paboTa 31 nenens

94 HroroBast KOHTpOJIbHASA paboTa 32 Henens

95 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AINSA 3HAHUH 32 nenens

96 Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B PA3BUTHN COBPEMEHHBIX 32 "enmenst
WHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA

97 HcTopust pa3BUTHS CTEpEOMETPHH KaK HAYKH U €€ pOJib B Pa3BUTUN COBPEMEHHBIX 33 Henmens
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOIOTHA

08 HcTopus pa3BuUTHS CTEpEOMETPHH KaK HAYKH U €€ POJib B Pa3BUTUN COBPEMEHHBIX 33 Henmens
WHKXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

99 Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B PA3BUTHN COBPEMEHHBIX 33 "enmens
WHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA

100 HcTopust pa3BUTHS CTEPEOMETPHH KaK HAYKH U € POJIb B Pa3BUTHU COBPEMEHHBIX 34 nenmens
WHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA

101 HcTopust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ pOJib B Pa3BUTUN COBPEMEHHBIX 34 nenenst

HHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHi




102

Hcropus pasBUTHS CTEpEOMETPUM KaK HAYKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX
MHXCHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUN

34 uenensa

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




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

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaiu3a, reomerpusi, 10
knacc/ Kosnos B.B., Hukutun A.A., bernonocos B.C. u npyrue; noa penakuuei
Kosnosa B.B. u Hukutnna A.A., O011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«Pycckoe croBo - yueOHHUK

* Maremaruka: anredpa v Hayajga MaTeMaTUYECKOTO aHalu3a, reomeTpus, 11
kiacc/ Kosznos B.B., Hukutun A.A., benonocos B.C. u npyrue; noa penakiuei
Kosznosa B.B. u Hukutuna A.A., O0111ecTBO C OTpaHUYEHHONW OTBETCTBEHHOCTHIO
«Pycckoe cioBo - yueOHUK»

Marematuka: ajiredpa ¥ Hayajla MaTEMaTHYECKOTO aHAJIN3a, TEOMETPHS.
['eometpus. 10-11 kmacc. YueOnuk. bazoBblil 1 yrityOs€HHbINA ypOBHU/ ATaHACSH
JI.C., byry3oB B.®., Kagomuie C.b. u ap. ; AKiinoHepHOE 00111eCTBO
"UznarensctBo "[IpocBenienue"

['eomerpust. JIunaktuaeckue matepuainsl. 10 kinacc. ba3oBblit 1 mpodUIbHBIN yp
['eometpus. Jlunaktuaeckue matepuainsl. 11 kinacc. bazoBblit 1 mpoduIbHBIM
ypoBHu./b.I". 3uB; AkunonepHoe o6mectBo "MznarensctBo "[IpocBemenue”

oBHu./b.I". 3uB; Axunronepnoe oo6mectBo M3narensctBo "IIpoceemenue"

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
MeTonnueckoe mocodre K MpeaMeTHON TUHUN yaeOHUKOB 1o reometpun JI. C.

AranacsH, B.®.byry3oBa, C.b.Kangomiiesa u ap.



IHNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/

https://ege.sdamgia.ru






