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INOACHUTEJIBHASA 3AIIMCKA

I'eomeTtpus sBIsIeTCS OAHUM M3 0A30BBIX KYPCOB Ha YPOBHE CPEAHETO OOIIETO
oOpa3oBaHMs, TakK Kak oOOecleunBaeT BO3MOXKHOCTb W3YUYEHHS JUCUUIUIUH
€CTECTBEHHO-HAYYHOM HAIIPaBIECHHOCTH U MPEIMETOB T'YMAaHHTAPHOTO ITUKJIA.
[TockonbKy TOrHYECKOe MBILUIEHUE, (POPMUPYEMOE NPU U3yYEHUH 00yYaroUUMUCS
NOHSATUHUHBIX OCHOB TE€OMETPUM, NpPH JOKA3aTEIbCTBE TEOPEM M IMOCTPOEHUU
LEMOYKH JIOTHYECKUX YTBEPKICHUN IPHU PELIEHUH T€OMETPUUECKUX 33]1a4, YMEHUE
BBIIBUT'aTh W OINPOBEPraTb T'MIOTE3bl HEMOCPEICTBEHHO MCIOJB3YIOTCS IpHU
pEIICHUH 3a]]a4 €CTECTBEHHO-HAYYHOIO [IUKJIA, B YACTHOCTH (PU3NYECKUX 3aJ1ay.

[lens ocBoeHUs mporpaMMbl yueOHoro Kypcea «l'eomeTpus» Ha yriayOoaéHHOM
YPOBHE — pa3BUTUE UHAUBUAYAJIbHBIX CIOCOOHOCTEN 00YyUYarOMUXCsl IPU U3YyUEHUN
F€OMETPUH, KaK COCTAaBJSIONMIEH mpeaMeTHOW obnactu «Marematnka U
uH(popMaTHKa» Yyepe3 obecrneueHrne BO3MOKHOCTH MPUOOPETEHUS M UCTIOJIb30BAHUS
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUM U JEHCTBUM, CIEIM(PUIHBIX TEOMETPUH,
¥ HEOOXOUMBIX I YCIEHIHOTo NpohecCHuOHANBHOTO 00pa30BaHus, CBSI3aHHOTO C
UCII0JIb30BAHUEM MATEMATUKH.

[IpropuTeTHBIMM 3aJjauaMyd Kypca TE€OMETpUU Ha YriayOJIEHHOM YpOBHE,
PACHIMPSIONIMMU U YCUIUBAIOIIUMH Kypc 0230BOT0 YPOBHS, SBJISIFOTCS:

pacHIMpeHne MpeaCcTaBICHUs 0 TEOMETPUU KaK YaCTH MUPOBOW KYJbTYpPbl U
(bopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dopMupoBaHUE TMpPENCTaBICHHUS O MPOCTPAHCTBEHHBIX (HUIypax Kak o
BOKHEHIINX MAaTEMATHYECKUX MOJEIAX, MO3BOJIAIOIMIMX OMNMCHIBATH M H3Yy4yaTh
pa3HbIe SBJICHUS OKPYXAIOLIEro MUpa, 3HAHUE TOHSITUIHOTO anmnapara 1o pasaeiy
«CrepeoMeTpusi» yueOHOro Kypca reOMETpHUU;

opMHpOBaHWE  yYMEHMS  BJIAJE€Th  OCHOBHBIMH  MOHSATUSAMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TEOPEM,
GopMysl U yMeHHE MX NPUMEHSATb, YMEHUs JOKa3blBaThb TEOPEMbl M HAXOJIUTh
HECTaHAAapTHBIE CIIOCOOBI PEIICHUS 3a/1aY;

(dopMHpOBaHUE YMEHHS pACllO3HABaTh HA YEPTEkKaxX, MOACIAX U B pealbHOM
MUpPE MHOTOIPAHHUKM M Te€la BpalleHUs, KOHCTPYUPOBATH TI'€OMETPUUYECKUE
MOJIEIIN;

dbopMHpoBaHHE MOHUMAHUS BO3MOXHOCTH aKCMOMATHUYECKOTO IMOCTPOCHUS
MaTEMaTUYECKUX TEOpHUil, (OpMUpPOBAaHUE MOHUMAHUS POJIM AKCMOMATHUKU TMpU
IIPOBEJEHUHN PACCYKIACHUN;

(¢opMupoBaHrUE YMEHHS BIaJE€Th METOJAMHU JIOKa3aTeIbCTB M aJrOPUTMOB
pelIeHus], YMEHHS UX IPUMEHSTh, IPOBOJIUTH JJOKA3aTEJIbHBIE PACCYKICHUS B XO/€
pElIeHUs] CTePEeOMETPUUECKUX 3aJad U 3aJad C MPAKTHYECKUM COJIEp KaHHEM,
dbopMHpOBaHUE MPEACTaBICHUS O HEOOXOAMMOCTH  JIOKA3aTENbCTB  IPHU



000CHOBaHNU MaTEMaTHUUYECKUX YTBEPKACHUN U POJIU AKCUOMATUKU B MPOBEACHUN
JNENYKTUBHBIX PACCyKIACHUM;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEJUIEKTyalbHBIX M  TBOPYECKHX
CIIOCOOHOCTEN 00y4YaronIuXcsi, MO3HABATEIbHOM aKTUBHOCTHU, MCCJIEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTU MBIIIEHUS, HHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBanre (YHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUH:
YMEHUSl paclo3HaBaTh IMPOSIBJICHUS T€OMETPUUYECKUX MOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX >KM3HEHHBIX CUTYyallUsX U IMPU U3YUYEHUU APYTHX
y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTE M  3aKOHOMEPHOCTEW,
MOJIEJIMPOBAHUSl PEAJbHBIX CHUTYAlMi, WCCIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPIPETALNN MOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJEPKATEIbHBIMU JIMHUAMH y4eOHOro Kypca «l'eomerpusi» B
10-11 kmaccax sBmstores: «lIpsmMble ¥ IUIOCKOCTH B NPOCTPAHCTBEY,
«MHuororpannukm», «Tena Bpamenus», «BekToppl W  KOOPAWHATHI B
IPOCTPAHCTBE», «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBanHoe Bo DPI'OC COO TpebGoBaHHE «yMETh OIEPUPOBATH
HOHATUSAMUY», PEIEBAaHTHBIMU T€OMETPUM Ha YIIyOJNEHHOM ypOBHE OOy4YeHUsS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJAEPKATEIbHBIM JIMHHUAM Y4EOHOro Kypca, a
(GopMupoBaHHE JIOTHYECKMX YMEHHH  pacmpeaenseTrcss He TOJbKO IO
coJiepKaTeNIbHBIM JIMHUSAM, HO U 1O TojgaM oOyuenus. ConepkaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaraM ocBoeHusl DenepanbHON paboueit
IpPOrpaMMbl, paclpeleaEHHbIM MO TogaM OOyYeHHs, CTPYKTYpPHPOBAaHO TaKUM
0o0pa3oMm, 4TOOBI KO BCEM OCHOBHBIM, MPUHIUIHAIBLHBIM BOIPOCaM 00yYaroImuecs
oOpamiaiuch HEOAHOKPAaTHO. OTO IO3BOJIIET OpPraHU30BaTh  OBJIAJICHUE
r€OMETPUYECKUMU NOHATHUAMH U HaBBIKAMH MOCJIEIOBATENIBHO U MOCTYIATENIBHO, C
cOOJII0/IEHNEM MPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YUYarOIIMUXCs, PACIIUpAs U yriayOmuss
e€, 00pa3ys MpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon Kk 3y4eHHIO T€OMETPUU HA YTIIyOJIEHHOM YPOBHE I103BOJISIET:

co3gaTh  ycioBusd ans  auddepeHuManvii  oOydeHHs,  OCTPOCHHS
UHAUBUIYAbHBIX  00pa30BaTelIbHBIX MpOrpaMM, OOECHEeUUuTh YIIIyOJIEHHOE
U3yYEHHE T€OMETPUHN KaK COCTABIISIIONIEH yueOHOoro mpeaMera «MareMaTHkay,

HOJrOTOBUTH OOYYAlOUIMXCA K MPOJOJDKEHHIO H3yYEHUS MaTeMaTUKH C
yu€ToM BbIOOpa Oynymiei mnpodeccun, obOecrieunBas MPEEeMCTBEHHOCTh MEXKIY
001muM 1 podeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «l'eomeTpusi» Ha yriyOJEHHOM YpOBHE
otBoauTcs 204 daca: B 10 kimacce — 102 ygaca (3 gaca B Hegento), B 11 kmacce — 102
yaca (3 Jaca B HEZIeJN).



COJEPXKXAHUME OBYUYEHUA
10 KITACC

IIpsiMble M IJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npocTtpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOEHHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUHU U CIICICTBUSA U3 HUX.

B3aumMHOe pacrnonokeHue NpsAMBIX B IIPOCTPAHCTBE: IIEpPECEKaroLIrecs,
napajuleJibHble W CKpeluBaromuecss mnpsmble. [IpU3HakuM CKpemMBarOIIMXCS
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IIOCKOCTEN B MIPOCTPAHCTBE: NapaJuICIbHbIE
IPSIMBIE B POCTPAHCTBE, MaPaJLIEIIbHOCTD TPEX MPSIMBIX, NAPATUIEIbHOCTD IPSIMOU
u 1iockoctu. [lapamienbHoe W LEHTpaJbHOE MPOSKTUPOBAHUE, N300pa’KeHUe
¢uryp. OcCHOBHBIE CBONCTBAa NapajjIeNbHOrO MpoekTupoBaHus. M3o0paxeHue
¢Guryp B mapajyuiesibHONW MPOEKUHUH. YTJbl C COHAMPABIECHHBIMU CTOPOHAMH, YIOJ
MEXIy NpSMBIMU B IIPOCTpAaHCTBE. [lapayienbHOCTD MIIOCKOCTEN: NapaulebHbIE
IJIOCKOCTH, CBOMCTBA [apajuIeIbHbIX IJIOCKOCTEMN. [Ipocreimue
POCTPAaHCTBEHHbIE (QUTYphl HA IUIOCKOCTH: TETpad’Ap, MapajulelienuIie],
MMOCTPOECHUE CEUCHUN.

[leprieHAMKYISAPHOCTH NPSIMOM M TJIOCKOCTH: MEPIIEHINKYIISIPHBIE NPSMBIE B
IIPOCTPAHCTBE, NPSIMBIE MAPAIIEIBHBIE W IEPIEHAUKYJSIPHBIE K IIOCKOCTH,
IPU3HAK MEPHEHAUKYIAPHOCTH IIPAMOM M IUIOCKOCTH, TeOpeMa O IpsAMOU
NIEPIICHAUKYJIPHON IJIOCKOCTH. OpTroronaneHOE IIPOCKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSIHUE
OT MPSIMOI1 10 TNTIOCKOCTH, MPOEKUHUs (PUTYphI HA TIIOCKOCTh. [lepnenauKyIsipHOCTh
IJIOCKOCTEMN: NMPHU3HAK MEPHEHAUKYISIPHOCTU JBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHAUKYJISIPAX.

VYl B OPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXrpaHHBI U MHOTOTPAHHBIE YTJIBI.
CBoiicTBa IJIOCKHUX YIJI0B MHOTOTpaHHOTro yriia. CBOMCTBA IUNIOCKUX U ABYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIA.

MHOrorpaHHuKu

Buabl MHOrorpaHHMkoB, pa3BEépTKa MHOrorpaHHuka. lIpusma: n-yrompHas
npu3Ma, IpsMas 1 HaKJIOHHas IPU3Mbl, OOKOBasi U MOJHAS OBEPXHOCTh MPU3MBI.
[Tapamutenenurnen, npssMOYTOIbHBIN MTapaAJUIEIECIUNE U €T0 cBoMcTBa. KpaTuaimme
NyTH Ha TNOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopema [ludaropa. [Mupamuaa: n-yronbHas nupaMmua, NpaBUiibHas U yCeuEHHas
nupamuabl. CBoiicTBa péOep M OOKOBBIX TpaHEd MPaBUIBLHON MUPaMUIbI.
[IpaBuibHBIE MHOTOIPAHHUKHM: NPaBUJIBbHAS NPU3MAa W IpPaBWIbHAsA INHPAMHUAA,



paBUJIbHAS TPEYTOJIbHAS TUpaMua U MPaBUIIBHBIN TETpadIp, Kyo. [Ipencrapnenue
O IIPaBWJIbHBIX MHOIOTPAHHUKAX: OKTadAp, NOAEKA3IP U UKOCABIP.

Briunciienre 37€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AuaroHalid, yTJIbL.
[Inomans OOKOBOW IMOBEPXHOCTH W IMOJHOW IMOBEPXHOCTU MPSIMOM MPU3MBI,
TUIONIAh OCHOBaHUH, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPsAMO Mpu3Msl. [Iomaas
OOKOBOW TOBEPXHOCTU M TOBEPXHOCTH TMPABWIBHOW TMHPAMUJIBI, TEOpEMa O
IJIOIIAM YCEUEHHON NTUPAMUBI.

CummMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTBl CHUMMETPUM  MPABUIIBHBIX
MHOTOrpaHHUKOB. CHMMeETpUss B MPAaBWJIBHOM MHOTOIPDAHHHUKE: CUMMETPUS
napajuiejenunea, CUMMETPUS NPABWIbHBIX IPU3M, CHUMMETPHUs IPaBUIBHOU
IIAPAMUBI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B NPOCTPAHCTBE, HYJEBOW BEKTOP, JIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPbl KOJUIMHEApHbIE, COHANPABJIEHHBIE W  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [I[€HCTBUS ¢ BEKTOPaMHU: CI0KEHUE
Y BBIUMTAHHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXCHHUE BEKTOpa Ha
yucio. CBOKCTBA CHOKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[lonaTHe KOMIUTaHApHBIE BEKTOpBI. lIpuM3HAK KOMIITAHAPHOCTH TPEX BEKTOPOB.
IIpaBwno mnapamnenenunena. Teopema O pasigoKEHUM BEKTOpA MO TPEM
HEKOMIUIaHapHbIM  BekTopam. [IpsiMoyrosibHas  cucrema  KOOpAMHAT B
npoctpadcTBe. KoopauHaTtel Bektopa. CBs3b MEXAy KOOpAMHATAMHM BEKTOpa WU
KOOpAMHATAMHA TOYEK. YTOJI MeEXIy Bekropamu. CKanspHOE MpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tesa Bpamenus

[lonsATHA: ULUIMHApPUYECKAs TOBEPXHOCTb, KOHHWYECKAsl ITOBEPXHOCTH,
chepuueckas IOBEPXHOCTb, OOpasymoliue IMoBepxHocTeld. Tena BpaleHus:
LWINHJP, KOHYC, YCEUEHHBII KOHYC, cepa, map. BzaumHoe pacnonoxenue chepsl
U IJIOCKOCTH, KacaTejabHas IUIOCKOCTh K chepe. M3o0paxxeHue Ten BpallleHHs Ha
wiockocTH. Pa3BépTka nunuHapa u konyca. CuMMmeTpus cepsl U mapa.

O6béMm. OcHOBHBIE CBoOicTBa 00BEMOB Ten. Teopema 00 o00bEME
OpsIMOYTOJIBHOTO Mapajienenunena M cienctsus u3 He€. OO0bEM npsaMod U
HAKJIOHHOW MPU3MBI, LWJIWHpA, TUpaMHUIbl U KoHyca. O0BEM mIapa U MapoBOTO
CerMeHTa.

KomOnHanuu Ten BpaimieHus W MHOrorpaHHukoB. [lpu3ma, BnucaHHas B
IWIMHApP, ONUCaHHas oKojo IwiuHapa. Ilepeceuenne cdeppl u mapa ¢
wiockocThlo. Kacanue mapa u chepsl miockocTbro. [IoHATHE MHOTrOrpaHHUKA,
OMHCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOIOTPAaHHUK WU TEJO
BpAIlICHMS.



[Tmomanes MOBEpXHOCTH IUJIMHJpA, KOHYyca, IUIomanas chepbl U e€ dacTeit.
[Tonobue B mnpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH TMOBEPXHOCTEH
nono6Heix Quryp. IlpeoOpazoBanue mnogodusi, romoreTus. Pemienue 3amau Ha
IJIOCKOCTH C UCMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOOB.

[TocTpoeHune ceyeHnii MHOTOTPAHHUKOB Y TEJ BpPAIlllCHUS: CEUEHUS [UIUHAPA
(mapayiyieIbHO W MEPIEHAUKYISIPHO OCH), CCEYCHHUs KOHyca (TmapajuielibHbIe
OCHOBAHHUIO M MPOXOIAIINE YePe3 BEPIIMHY), CEUCHHUS I1apa, METOIbI TIOCTPOCHUS
CEUCHMI: METOJI CIEN0B, METOJl BHYTPEHHErO MPOECKTUPOBAHUSA, METOJI NIEPEHOCA
CEKYLIEN TTIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTopsl B mpocTtpancTBe. Onepanuu HaJl BEKTopaMu. BEeKTOpHOE YMHOXKEHHUE
BEKTOpOB. (CBOWMCTBa BEKTOPHOro yMHOXeHUA. [IpsiMoyrosibHas cucrema
KOOpAMHAT B mpocTpaHcTBe. KoopauHatel BekTopa. PazmoxkeHne BekTopa 1o
6azucy. KoopanHaTHO-BEKTOPHBIN METO] IPH PEIICHUN TEOMETPUIECKUX 3a1a4.

JIBUKeHUs B IPOCTPAHCTBE

JIBmwxenus: mpoctpanctBa. OtoOpakeHus. [[B>KeHUsST W paBEHCTBO (Quryp.
OOuue cBoMcTBa JBW)XEHUW. Bunbl JABUXKEHUN: MapaulebHBIM IMEpeHoc,
LHCHTPpAJIbHAS CUMMETpPHS, 3€pPKAJIbHAs CHUMMETPHS, MOBOPOT BOKPYT IMPSAMOM.
[TpeobpazoBanus mogobus. [Ipsmas u chepa Ditnepa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaaHckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTH I'PaXKJAHCKOHN MO3UIMH 00YYaroIIerocsi Kak akTUBHOIO U
OTBETCTBEHHOTO YJI€Ha POCCUIMCKOT0 00IEeCTBA, MPECTABIECHUE O MATEMATUYECKHUX
OCHOBaX (PYHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHHUH, MpOUELYp
rpaXJaHCKOro  oOmiectBa  (BBIOOpPBI,  OMPOCHI W JPYroe),  yMEHHUE
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUIUSAMHA ¥ Ha3HAYCHHUEM;

2) naTpuoTHYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh POCCUUCKON Tpa’kAaHCKOW WMJEHTUYHOCTH, YBAXKEHUS K
IPOLUIOMY M HAaCTOAIIEMY POCCHUHCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX [OCTIDKEHHM B JAPYIMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMMKHU;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE AYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHHUSI, 3TUYECKOIO IMOBEJAEHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTHKECHUN HAYKU U AEATEIbHOCTBIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJIa B TOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3cTeT4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHUKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a7a4, pEHIeHUH, pacCy ACHUI, BOCIPUUMYUBOCTD
K MaTeMaTHYECKUM acleKTaM pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusuueckoe BocIMTAHME:

chOpPMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTEeMaTHUYECKUE 3HAHUA B
UHTEpecax 3/10pOBOTo U 0e301acHoro oopasa KM3HU, OTBETCTBEHHOE OTHOILLEHUE K
CBOEMY 3/I0pPOBbIO (370pOBOE NHUTaHUE, COANIAHCUPOBAHHBIN PEKUM 3aHSATUU U
OTJIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PU3MUECKOE COBEPUICHCTBOBAHUE
IPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIbHOCTBIO;

6) TpyaoBoe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HaHHME IIEHHOCTH TPYAOIIOOMs, HHTEpEC K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  ACSTENBHOCTH, CBA3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccun W peann3oBbIBATH COOCTBEHHBIE JKU3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYEeCKOMY  OOpa3oBaHUIO H



caMOOOpa30BaHMIO Ha TMPOTSKEHUM BCEH KU3HH, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEMATUYECKON HANPABIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh  JKOJIOTMYECKOW  KYJIbTYpbl, TOHUMAHHUE BIIUSHUS
COLMAJIbHO-YKOHOMHUYECKUX MPOIECCOB HA COCTOSTHUE MPUPOJHON U COLMAIbHOMN
cpenbl, OCO3HAHUE TII00AIPHOTO XapaKTepa IKOJIOTUYECKUX MPoOIeM, OpUeHTAITUS
HAa TPUMEHEHHE MaTEMAaTHMYECKUX 3HAHUU IS pelnieHdus 3a7ady B 00JacTu
OKpYXarUel Cpeapl, I[UIAHUPOBAHUE MOCTYNKOB M OLEHKA WX BO3MOXHBIX
MOCJICICTBUI JIJISL OKPYKAIOLIEH CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U 0OIIECTBEHHOMN MPAKTUKH, TOHUMAaHUE MaTEeMaTUYECKOM
HAyKH Kak cpepbl 4eI0BEUECKOM AEATEILHOCTH, ITANOB €€ pa3BUTHS U 3HAUUMOCTHU
JUIS Pa3BUTHS LIMBUJIU3ALIMH, OBJIAJICHUE S3BIKOM MaTeMaTHKU W MaTEMaTHYECKOM
KYJIbTYpOU KaK CpeJCTBOM IMO3HAHUS MUPA, TOTOBHOCThH OCYIIECTBIISATH MPOSKTHYIO
Y UCCJICI0OBATEIIbCKYIO AEATEIIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/IbHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3oBble jjornyeckue JeicTBUA:

BBISIBIISITh U XapAaKTEPU30BaTh CYILECTBEHHBIE IMPU3HAKM MATEMaTUUYECKHUX
00OBEKTOB, TOHSTHH, OTHOLICHUW MEXAYy TMOHIATHSIMHU, (POPMYIUPOBATH
onpeeneHus] MOHATHM, yCTaHABIMBATh CYLIECTBEHHbBIN MpPU3HAK Kiaccu(UKanuu,
OCHOBAaHMS 1J1s1 0000IICHNS U CPAaBHEHMSI, KPUTEPUU ITPOBOJIMMOIO aHAJIN3a;

BOCIIpHUHUMATh,  (opMynupoBaTh U  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, e AMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MATEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIOJACHUSAX W YTBEPXKICHUSIX, MpeasiaraTb KPUTEPUU s
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUNIL;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTHUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 10 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOATENIBHO J0KA3aTENIbCTBA MATEMATUUECKUX YTBEPKICHUM
(OpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh ApPTyMEHTAIIUIO, IPUBOJIUTH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMmoco0 pemieHuss y4eOHOW 3aaaud  (CpaBHUBATH HECKOJIBKO
BAapUAHTOB pELIEHUs, BEIOUpATh HAanbOoJIee MOIXOAUIUN C YYETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBareabcKue 1eHCTBUA:



UCIIOJIb30BaTh BOMNPOCHI KAaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,,  (PUKCUPYIOUIME  MPOTHUBOpEUYUE,  MOpodiieMy,
yCTaHaBJIMBAaTh UCKOMOE W JaHHOE, (OpPMHUPOBATH TUIIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIIHUI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIUIAHHUPOBAHHBIN HKCIIEPUMEHT, UCCIETOBAHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4YeCKOro 00beKTa, SBJICHU, Tpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 0ObEKTaMU, SBJICHUSIMH, POIECCAMU;

CaMOCTOSITeNIbHO (HOpMyIMpOBaTh O00OOIIEHUS W BBIBOABI MO pe3yjbTaTaMm
IPOBENEHHOTO  HAOMIONCHMS, WCCICNOBAaHUS, OIICHHBATh  JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TakKKe BbIABUTAThH
MPEANOJIOKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanmeii:

BBISIBIISATH JAeUIIMTH MHPOPMAIUU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOIIPOC U JIJI PELICHUS 33]a4U;

BbIOMpATh MH(OPMAIMIO U3 UCTOYHUKOB Pa3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBATH U MHTEPIIPETUPOBATH HHPOPMAITUIO PA3IUYHBIX BUAOB U (hOopM
NpeCTaBIICHHUS;

CTPYKTYpPUPOBaTh MHGOPMAIHMIO, MPEACTABIATh €€ B Pa3IUYHBIX (opMax,
WUTIOCTPUPOBATH TpadUyuecKy;

OIICHUBATh HaJIEKHOCTh uHdopManuu 1o CaMOCTOSITEIILHO
c(hOopMyIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIe YHUBeEpPCAJIbHbIE YUeOHbIe 1elicTBUS

OoO1enne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYKJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
EJISIMU OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUYKY 3PEHHS B YCTHBIX
M TNHUCbMEHHBIX TEKCTaxX, JaBaTh TIOSICHEHUS II0 XOJy pCILICHUs 3aJ1auH,
KOMMEHTHPOBATH MMOJYyUYCHHBIN pe3yJbTarT;

B X0Ji¢ OOCYXKJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npoOeMbl, pemaeMoi 3aJadd, BBICKA3bIBATh WJCH, HAIICJICHHBIE Ha TIOWCK
pEILICHUs, COIMOCTAaBIATh CBOM CYXIEHUS C CYXXICHUSIMH JPYTHX YYaCTHHUKOB
Jyajora, oOHapyKUBaTh Pa3iMuie M CXOJICTBO MO3UIIMHM, B KOPPEKTHOH (opme
bopMyIIMpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

NPEACTaBIATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIEOBaHMUSI,
MPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (POpMAT BBICTYIUIEHUS C Y4Y4E€TOM 3a/1ad
MIPE3CHTAIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicTBUSA
Camoopranusanus:



COCTaBJISITh IJIAH, AJITCOPUTM PEIICHUS 3a/1a4, BEIOUPATh CIIOCOO pEeIIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(OpMaUu.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

BIAJCTh HABBIKAMH  TO3HABATENHbHON  pedieKCUd KaK  OCO3HAHHS
COBEPILIAEMbIX JEUCTBUN W MBICIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIIAJIETh
crnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJSL TMpolecca M pe3yjbTaTa pelieHus
MaTeMaTHUYECKOM 3a4auH;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH TIPH PEIICHUN 3a/1auH,
BHOCUTBH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTATa 1IN U YCIOBUSAM, OOBSICHATH IPHYUHBI
JTOCTIKCHUS VI HEIOCTHIKCHUS PE3YNIhbTATOB JNCSATCIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIICHKY IPHOOPETEHHOMY OTIBITY.

CoBmecTHAs 1eATEJIBHOCTD:

NOHUMATh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAMBUAYAIbHON
paboTBl TpHM pEIICHWH YYEOHBIX 3a7a4, MPUHAMATH I1IeJb COBMECTHOM
JEeSITebHOCTH, TUIAHUPOBATh OPTaHU3aIMI0 COBMECTHOM palOTHI, pacHpenessTh
BUJIBI pabOT, IOTOBAPUBATHCS, 00CYKAATh MPOIIECC U PE3yJIbTaT pabOThl, 00001IATH
MHEHHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPYMIOBBIX (hopMmax paboThl (0OCyXkaeHUs, 0OOMEH MHEHUH,
«MO3TOBBIE MITYPMBD) U UHBIE), BBITIOJIHATH CBOIO YaCTh PaOOTHI U KOOPIUHUPOBATH
CBOM JICUCTBUS C IPYTUMH YICHAMH KOMaH/bI, OTICHUBATh KA4€CTBO CBOETO BKJIAa
B OOmUHA TPOAYKT TIO KpUTEpUsM, CGHOPMYIUPOBAHHBIM  YYACTHHUKAMU
B3aMMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kaacca oOyyaromuiicss Hay4UTCS:

e CBOOOTHO OIEPUPOBATH OCHOBHBIMHU TIOHSTHSMH CTEPEOMETPUU TIPH
pelIeHNH 3a7a4 ¥ MPOBEJICHUU MaTEeMaTUYECKUX PACCYKIACHUM;

e TPUMEHSTh aKCHUOMBI CTEPEOMETPUM U CJICACTBUS U3 HUX MPU PEIICHUU
reoMeTPUYECKUX 3a/ady;

e KJIAacCU(UIMPOBATh B3aMMHOE PACMOJIOKEHUE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO OIEPUPOBATH TMOHATHSIMH, CBS3aHHBIMM C yIJIaMH B
POCTPAHCTBE: MEXJY MPSMBIMH B MPOCTPAHCTBE, MEXIY NpsIMOM U
IJI0CKOCTHIO;

e CBOOOJHO ONEPUPOBATH MOHITUSIMHU, CBI3aHHBIMU C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHUJbI MHOTOTPAHHUKOB (MpHU3Ma,
nupamMua, NpsSMOYToJIbHBIN Mapaiesaenunes, Kyo0);

e KiIaccUUIMPOBATH  MHOTOTPAHHUKH, BbIOMpass  OCHOBaHWUS A
KJIaccu(pUKaIuu;

e CBOOOJHO OMNEpUPOBATH TMOHATHUSIMH, CBS3aHHBIMH C CEUYCHHEM
MHOTOT'PaHHUKOB TIOCKOCTHIO;

e BBINIOJHSATH napajuiesibHOE, LHEHTPAIbHOE u OpPTOTOHAJIBHOE
MPOEKTUPOBAHUE (PUTYP HA MIOCKOCTh, BBIMOJHATH U300paKeHUST UTYD
Ha MJIOCKOCTH;

e CTPOUTH CEUEHHS]I MHOTOTPAHHUKOB PA3JIMUHBIMU METOJAMU, BBIIIOIHATH
(BBIHOCHBIE) MIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYD:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMIAJIM  TOBEPXHOCTEH  MHOTOTpaHHUKOB  (TIpu3Ma,
nUpamMuIa), TEOMETPUICCKUX TeIl C TPUMEHEHUEM (HOPMYIT;

e CBOOOJHO ONEpPUPOBATH MOHATUSIMU: CUMMETPUS B MPOCTPAHCTBE, LIEHTD,
0Cb U IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U IJIOCKOCTh CHMMETPUU (DUTYPBI;

e CBOOOJHO OMNEPUPOBATH MOHATUSMU, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJAWHATaM B MPOCTPAHCTBE;

e BBINOJHATH JICUCTBUS HAJl BEKTOPaMU;

e Dpemarh 3aJa4d Ha J0Ka3aTeIbCTBO MATEMAaTHUYECKHMX OTHOUICHUH H
HaxXO0XXJICHUE TCOMETPUYECKUX BEIMYMH, MPUMEHSISI W3BECTHBIC METOJIbI
IIpU PEIICHUH MaTeMaTUYECKUX 3aj7a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CJI0’KHOCTH;

e TMPUMEHATh TMPOCTEHIINE MPOTrpaMMHBIE CpEICTBA M  JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay;

e U3BJEKaTh, MPEOOpPa30OBbIBATH U UHTEPIPETUPOBATH HHQPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (UTypax, MPEJCTABICHHYIO0 Ha
yepTeKax U pUCYHKaxX;

e IMIPUMEHATh TIOJIYyYEHHBIE 3HAHHMS Ha T[PAKTUKE: CpPaBHUBATh W
aHAJIM3UPOBATh pPEaJbHbIC CUTYallMM, MPUMEHATh M3yYECHHbIE MOHSATHUS B
mporiecce IMOMCKa pelieHus MaTeMaThudeckd  cPopMyTupoBaHHOU
npoOIeMBbI, MOAEITUPOBATh pEajbHBIC CUTyaIllMd Ha S3BIKE TEOMETPHH,
UCCIIEI0BATh MMOCTPOCHHBIE MOJIENIA C UCIIOIb30BAHUEM T'€OMETPUUYECKHUX
MOHATUN U TEopeM, ammapara ajreOpbl, peliarh MpPakTUYECKHUE 3a]ayH,
CBSI3aHHBIC C HAXOXKJICHUEM IeOMETPUUYECKUX BEIUYMH;

e UMETh NpeACTaBleHUs] 00 OCHOBHBIX 3Tamax Pa3BUTHUS T'ECOMETPUHU Kak
COCTaBHOW YacTu (hyHAaAMEHTA Pa3BUTHUS TEXHOJIOTHUH.

K xoniy 11 kiaacca oOyvaromuics HayIUTCs:



CBOOOJTHO OIEPUPOBATH TOHATUSIMH, CBSI3aHHBIMU C IWJIMHJIPUYECKOM,
KOHUYECKOM U cepruyeckoi MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
TIOJTYYCHHUS;

OTICpUPOBAThH MOHATHSIMH, CBSI3aHHBIMU C TEIaMH BPAICHUS: ITUIHHIPOM,
KOHYCOM, c(hepoit u mapom;

pacro3HaBaTh Teda BpamieHus (UWIUHApP, KOHYC, cdepa U Imap) u
O0O0BSCHSATH CIIOCOOBI TTOJTYUCHUS TEJI BPAIICHUS;

KJIacCU(UIIMPOBATH B3AMMHOE PACIOJIOKEHUE CPEephl U IIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI 3JICMEHTOB MHOTOTPAHHUKOB W TEJ BpaIICHWUS,
00BEMBI U TUIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB WM TEJ BpaIICHHS,
re€OMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYI;

CBOOOJIHO OTIEPUPOBATh MOHATHSAMH, CBS3aHHBIMH C KOMOWHAITUSAMHU TEJ
BpaIieHUsI ¥ MHOTOTPAaHHUKOB: MHOTOTPAHHWK, BIHCAHHBIA B cdepy u
OTHMCAaHHBIA OKOJIO cdepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIH TEJIO
BpAIlCHUS;

BBIYKCIIATh COOTHOIICHUSI MEXAY TUIOIIAIIMHU TOBEPXHOCTEN U 00bEMaMu
ITOJIOOHBIX TEIN;

n300pakaTh W3y4aemble (UTYpBI, BBITOJHATH (BBIHOCHBIE) TIJIOCKUE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHUS TEJ BpaIlICHUS;

U3BJICKaTh, WHTEPIPETUPOBATh W MPeoOpa3oBBIBATh HHGOPMAIHIO O
MIPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpEeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATD ONIEPAIMK HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPaBHEHUEM B JIEKaPTOBOM CUCTEME KOOPIUHAT;
penraTh TEOMETPUUYECKHE 3a/1a9l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMHU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUNA OT TOYKH IO IUIOCKOCTH, B
1IEJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOT'O METO/a MPHU PEIICHUH;
CBOOOJTHO ONEPUPOBATH TMOHSATUSIMU, CBS3aHHBIMM C JIBIDKCHHUEM B
IIPOCTPAHCTBE, 3HATH CBOKMCTBA JABUKECHUM;

BBITIOJTHATh HM300paX€HUST MHOTOTPAaHHUKOB W TENl BpaleHUs MpHU
MapajyIeJIbHOM  IIEPEHOCE, UEHTPAIBHOM CUMMETPUHU, 3€PKAIBHOU
CUMMETPUH, MPU MTOBOPOTE BOKPYT MPSIMOH, MpeoOpa3oBaHus O100US;
CTPOUTH CEUCHUS MHOTOTPAHHHUKOB W TEJ BpAICHHUS: CEUEHUsS MMJIMHIpA
(mapayieTbHO U MEPHEHIUKYJIIIPHO OCH), CEUCHHS KOHYca (TlapajuiesibHbIe
OCHOBAHHUIO U MIPOXOSIIIME YEPE3 BEPILUHY ), CEUEHUS 11apa;
UCIOJIb30BaTh METOJbI TOCTPOCHUSI CEUCHUI: METOJ CJIEIOB, METOI
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEeH MITOCKOCTH;



JIOKa3bIBATh FT€OMETPUUYECKUE YTBEPKICHUS;

OPUMEHATh TeoMeTpuueckre (akTbl ISl PEIICHHS CTEPEOMETPUUYECKUX
3a/lay, MPEANOJararoluIMX HECKOJIbKO IIAaroB pEHIeHUs, €CIU YCJIOBHS
MIPUMEHEHMUS 33/1aHbI B SIBHOW U HESIBHOU (hopme;

pemaTth 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOIICHUN H
HaX0XJICHUE T€OMETPUUECKUX BEITUYUH;

MPUMEHSITh MPOTPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHUKAIIUOHHBIC
CHUCTEMBI MPU PEIICHUU CTEPEOMETPUUYECKUX 3a]1aY;

MPUMEHSITh OJy4YCHHbIC 3HAHUS HA TPAKTUKE: CPABHUBATh, AHATM3UPOBATH
U OLECHUBATh pEaJbHbIE CUTyallUH, MPUMEHSATH H3yUYEHHBIC IOHSTHSA,
TEOPEMBI, CBOICTBA B TMPOLECCE IOWCKA PEIICHUS MaTeMaTHYECKH
chopMyIMpOBaHHON MPOOIEMBI, MOJEIUPOBATh PEAIbHBIE CUTyallUH Ha
SI3bIKE TEOMETPUH, UCCIE0BATH OCTPOCHHBIE MOJIENIU C UCTIOIb30BaHUEM
T€OMETPUYECKUX TOHATAA © TEOpeM, armaparta aireOphl, peraTh
NPaKTUYECKUE 3aJauM, CBS3aHHBIE C HAXOXKJACHUEM T'€OMETPUYECKHUX
BEJINYVH,;

UMETh TpeAcTaBieHUs 00 OCHOBHBIX dTamax Pa3BUTHS TCOMETPUHU Kak
COCTaBHOW YacTu (yHAaAMEHTA Pa3BUTHUS TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
Kosnn4yectBo 4yacos DI1eKTPOHHBIE
Ne HaumeHoBaHue pa3ieioB U Kontponsusie | TIpakTaueckme (undposbie)
n/m | TeM MPOrpaMmbl Bcero paGoTsI padoThI o0pa3oBaTe/ibHbIE
pecypcsl
1 BBenenue B ctepeoMeTpuio 23 1
) B3aumHoe pacnonoxenue 6 1
HPSIMBIX B IPOCTPAHCTBE
3 [TapaynenbHOCTh NPSAMBIX U 2
IUIOCKOCTEN B IPOCTPAHCTBE
[IepnieHIUKyYIAPHOCTD
4 MPSIMBIX U MJIOCKOCTEN B 25
MIPOCTPAHCTBE
VYTIuIBl ¥ pacCTOSHUSA 16 1
MHororpaHHuKu 7 1
BekTopsl B IpOCTPaHCTBE 12
g [ToBTOpEHwME, 0606H_ICHI:IC u 5 )
CUCTEMATH3aLMs 3HAHUH
OBIIEE KOJIMYECTBO YACOB 102 6 0

[10 [TIPO'PAMME




11 KITACC

Hartenonamme KosmuecTBo yacos DJIeKTPOHHbIE
Ne (undposbie)
pa3aesioB U TeM Kontpoabnsie | IIpakTnueckue
n/n Bceero o0pasoBaTe/bHbIC
NPOrpaMMmblI padoThI padoThI
pecypcbl
A
1 HaJIUTUYECKas 15 i
reoMeTpHUs
IToBTOpEHME,
600
5 0000111eH1E U L5 !
CUCTEMATHU3ALHS
3HaAHUHN
3 O0BEM MHOTOTpaHHHKA 17 1
Tena BpaieHus 24 1
[Inomaan
5 IIOBEPXHOCTH U 9 1
00BEMBI KPYTJIBIX TEI
6 JBrkeHUs 5 1
IToBTOpEHue,
7 00o0011eHe U 17 5
CUCTEMAaTU3aLUs
3HaHUI
OBUIEE KOJIMYECTBO
I 102 8 0

YACOB I10 ITPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTbI

IIpakTH4eckue
padoThbI

Jara
U3ydeHust

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTejibHbIE

pecypchl

OcHoBHbIE TIpaBUIIa
M300pakeHUs Ha PUCYHKE
IJIOCKOCTH, MapalIeIbHbIX
MPSAMBIX (OTPE3KOB),
CepeIuHbI OTpEe3Ka

[TonsaTHA crepeomeTpun:
TOUKa, MpsiMasi, MI0CKOCTb,
npocTpancTBO. OCHOBHBIE
npaBuiia U300pakeHus Ha
PUCYHKE IIJIOCKOCTH,
NapajieIbHbIX MPSMBIX

(0Tpe3koB), cepeIuHbl OTpe3Ka

INousaTus: NEpECCKArOIECH

IIJIOCKOCTH, IICPCCCKAIOIUCCA

npsiMasi ¥ MI0CKOCTb;
MIOJIyIIPOCTPAHCTBO

[TonsTus: nepecekaromyecs

IIJIOCKOCTH, IEPECCKAOIIUECCA

npsiMasi ¥ IMI0CKOCTb;
HOJIyTIPOCTPAHCTBO

MHoOrorpaHHukKH,




n300pakeHue MPOCTENUIINX
MPOCTPAaHCTBEHHBIX QUTYD,
HECYIIECTBYIOLINX O0BEKTOB

MHOrorpaHHukKH,
n300pakeHHEe MPOCTEHIINX
MIPOCTPAHCTBEHHBIX (UTyp,
HECYIIECTBYIOIIUX OOBEKTOB

AKCHOMBI CTEPEOMETPUH U
HEPBbIE CIEICTBUS U3 HUX

AXCHOMBI CTCPCOMECTPHU U
IIEPBLIC CIICACTBUSA U3 HUX

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIC CIIECICTBUA U3 HUX.
CriocoOblI 3a1aHusl IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U
IIJIOCKOCTEN

10

N3obpaxenue ceueHmit
NUPaMUJIBL, KyOa U IPU3MBIL,
KOTOpPBIE MTPOXOIAT Yepe3 ux
pEbpa. N3o0paxkenue
repeceyeHus MoJIy4eHHbIX
IJI0CKocTel. PackpammBanue
MTOCTPOCHHBIX CEUCHUI
pPa3HBIMU [IBETAMHU

11

N3o06paxenune ceueHmit
MUpPaMU/Ibl, KyOa U IPU3MBI,
KOTOPBIC MPOXOISAT Yepe3 uxX
pébpa. M3obpakeHue




NIECPECCUCHUA MTOJTYUCHHBIX
IJI0cKocTeil. PackpammBanue
MOCTPOEHHBIX CEUCHUN
pa3HbIMU LIBETaMU

12

N3oOpaxkenue ceueHuit
MUpaMHJIbl, KyOa U IPU3MBIL,
KOTOPBIE MTPOXOAAT Uepe3 Ux
pébpa. N3obpaxenue
NepPECEUCHUS TOJTyUEHHBIX
mockocTeil. PackpammBanue
IIOCTPOEHHBIX CEYEHUN
pa3HbIMM LIBETaMU

13

N3o0pakeHue ceueHuit
MUPaMUJIBL, KyOa U IPU3MBIL,
KOTOpBIE TPOXOJAT YEPE3 UX
p€bpa. M3obpakenue
IepeceyeHus! MOIyYEHHBIX
miockocren. PackpammBanue
MOCTPOEHHBIX CEYEHU
Pa3HbIMH LIBETaMU

14

Meton cnenoB s
MOCTPOEHUS CEUEHUI

15

Merton cienoB uist
IIOCTPOEHHUS CEYECHUH.
CBolicTBa nepeceyeHmi
MPSIMBIX U IJIOCKOCTEMN

16

Meton cinenoB s
IIOCTPOCHHUS CEYECHUH.
CBolicTBa nepeceyeHmi




MPSAMBIX U IJIOCKOCTEN

17

[Toctpoenue ceuenuii B
nupamuie, Kyoe 1mo Tpém
ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YE€PTEKEH 1 3aIiCh
[1aroB MOCTPOCHHUS

18

[Toctpoenue ceuenuii B
nupamuie, Kyoe 1o Tpém
ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX Y€PTEKEH 1 3aIiCh
[1aroB MOCTPOCHHS

19

[Toctpoenue ceuenuii B
nupamuie, Kyoe 1o Tpém
ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX Y€PTEKEH 1 3aIiCh
[1arOB MOCTPOSHHUS

20

[Toctpoenue ceuenuii B
nupamuie, Kyoe 1o Tpém
ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX Y€PTEKEH 1 3aIiCh
[1arOB MOCTPOSHHUS

21

[ToBTOpEHME IIIAHUMETPUU:
Teopema o
IPONOPILHOHATIBHBIX OTPE3KAX.
[Tonobue TpeyroabHUKOB

22

[loBTOpPEHME MIIAHUMETPUU:
Teopema Menenas. Pacuersl B
CEUEHHUAX Ha BBIHOCHBIX
yeprexax. Mcropus pazButus




IIaHUMETPHUHN U
CTepEOMETPUH

23

KonrtponsHas padora
" AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

24

B3aumHoe pacnonoxeHue
MPSIMBIX B IPOCTPAHCTBE.
CkpemuBarouuecs npsimMble.
[Ipu3Haky CKpenuBarOmMUXCs
npsaMbIxX. [lapamiensHbie
MIPSIMBIE B IPOCTPAHCTBE

25

Teopema o cylieCTBOBaHMU U
€UHCTBEHHOCTH IPSIMOU
napasuieIbHON JaHHOU
MPSIMOM, IPOXOIAILEN Yepe3
TOUYKY IIPOCTPAHCTBA U HE
JIeXalel Ha TaHHOUW MPsIMOM.
Jlemma o nepecedeHUH
NapauIeIbHBIX IPAMBIX
IJIOCKOCTBIO

26

[TapamiensHOCTB Tpex
npsaMbIX. Teopema o TpEx
napasuieIbHBIX MPSIMBIX.
Teopema o cKkpenrBarOIuXCs
MIPSIMBIX

27

[TapamnensHoe
npoekTupoBaHue. OCHOBHbIE
CBOMCTBA MapaIeIbHOI0
IPOEKTHUPOBAHUS.




N306paxenue pazHbix puryp
B MMApAJJIETILHON MPOEKIUU

28

entpanpHas nmpoekuus. Yromu
C COHAIPABJICHHBIMU
CTOPOHAMU. YTOJI MEXIY
MPSIMBIMU

29

3aa4yM Ha JOKa3aTeNIbCTBO U
HCCIIEI0BAaHUE, CBA3aHHBIE C
PacoJI0KEHUEM NPSMBIX B
MIPOCTPAHCTBE

30

[TonsTHs: MapamenbHOCTh
IIPSIMOM U TUIOCKOCTH B
npoctpanctse. [Ipu3zHak
NapaJuIeIbHOCTH NPSIMOU U
mwiockoctu. CBoiicTBa
MapajuIeIbHOCTH NPSIMOU U
IJIOCKOCTH

31

I'eomerpuueckue 3agaun Ha
BBIYUCJICHUC U
JI0OKa3aTeNIbCTBO, CBSI3aHHBIE C
MapauIeTbHOCTBIO MPSMBIX U
IJTOCKOCTEMN B MPOCTPAHCTBE

32

[Toctpoenue ceuenus,
IPOXO/SIIETO Yepe3 TaHHYIO
NPSIMYIO Ha YEPTEKE U
MapajyIEIbLHOTO IPYTOn
npsamoil. Pacuér oTHomeHuin

33

[TapamiensHas npoekuus,
IPUMEHEHUE JJIsl HOCTPOEHUs




cedeHuil Kkyoa u
napainenenunena. CBoicTBa
napasuieJienumnea u IpusMbl

34

[TapaynenpHbIE MITOCKOCTH.
[Ipu3Haky napajuieIbHOCTH
JIBYX TIJIOCKOCTEM

35

Teopema o napamieabHOCTH U
€JUHCTBEHHOCTH IUIOCKOCTH,
IIPOXOJSILEH Yepe3 TOUKY, He
MPUHAJICHKALLYIO TaHHOMN
IIJIOCKOCTH U CIIECTBUS U3
Heé

36

CaolicTBa napamieabHbIX
IUIOCKOCTEN: O
MapajyIeIbHOCTH MPSIMBIX
repeceyeHus npu
NIEPECEUEHUH JIBYX
NapaJuIeIbHBIX TNIOCKOCTEN
TpeTben

37

CaoiicTBa napamieabHbIX
IJIOCKOCTEH: 00 OTpe3kax
napasuleNbHbIX MPSAMBIX,
3aKJIIOYEHHBIX MEXKIY
napaiebHbIMU
IUTOCKOCTSIMH; O TIepeceueHIH
IIPSIMOY C IBYMsI
napaiebHIMU TIOCKOCTSIMH

38

[ToBTOpEeHME: TEeOpeMa
[Mudaropa Ha miaockocTu




39

[ToBTOpEHME: TPUTOHOMETPHUS
IPSIMOYTOJIBHOTO
TPEYroJabHUKa

40

CaoiicTBa Ky0a 1
PSAMOYTOJIBHOIO
napauiesenunena

41

Boluniciienue 1iaMH OTpE3KOB B
KyO€ U IpsIMOYTOJIbHOM
napaeenunee

42

IlepnieHAMKYISIPHOCTD TPSIMOM
v 11ockoctu. [IpusHax
MEPIIEHAUKYISPHOCTHU MPSIMOU
U IUIOCKOCTH

43

[TepnieHAMKYIAPHOCTD MPAMOL
u mockoctu. [lpusnax
NEPHEHANKYISIPHOCTH TIPSIMOM
U TJIOCKOCTH

44

Teopema o CylleCTBOBAaHUU U
€IMHCTBEHHOCTH IPSIMOI,
IPOXOJSILIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NIEPIEHIUKYIISIPHOU K
IJIOCKOCTH

45

IInockoctu u
NEPICHIUKYISIPHBIE UM
MpsIMbIE B MHOTOI'PaHHHUKAX

46

Ilnockoctu n
MepIEHIUKYIISIPHBIC UM
NpsIMbIE B MHOTOTpaHHUKaX




47

[lepnieHaUKyYISp ¥ HAKIOHHAS.
[TocTpoenne nepneHauKyJisipa
U3 TOYKU Ha IPSIMYIO

48

[lepnieHAUKyIsp ¥ HAKIIOHHAS.
[TocTpoenne nepneHauKyJsipa
W3 TOYKHU HA IPSAMYIO

49

Teopema o Tpéx
NEepHeHIUKYIsIpax (mpsmas u
oOparHasi)

50

Teopema o Tpéx
NepHeHANKYIIsIpax (mpsmas u
oOpartHas)

51

Yron mexnay
CKPEIIMBAIOIIUMUCS IPSIMBIMU

52

[Touck nepreHIuKyIsspHBIX
HpSIMI)IX C ITIOMOIIIBIO
HCpHeHI[I/IKYIISIpHBIX
IUIOCKOCTEH

53

OproronansHoe
IPOEKTUPOBAHNE

54

[TocTpoenue ceuenunii kyoa,
MPU3MBbI, IPABUIBHOU
MHUPAMUJIBI C TOMOIIBIO
OPTOTOHAJILHOM MPOEKIUU

55

[TocTpoenune ceuenuit kyoa,
TPU3MBI, TPABUIBHOMN
MUPAMUJIBI C TTOMOIIBIO
OpPTOTOHAILHOU MPOEKIINH




56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIbHO IJIOCKOCTH.
[InockocTn cumMmmeTpuii B
MHOTOTpaHHHUKaX

57

[Ipu3nax
MEPIEHIUKYISIPHOCTH MTPIMOMN
U IUIOCKOCTH KaK CJIECTBUE
CUMMETpUU

58

HpaBI/IJIBHBIe MHOT'OT'paHHUKH.
Pacuér paccTosiHuii OT TOUKH
710 TJIOCKOCTH

59

[IpaBuUsIbHBIE MHOTOTPAaHHUKH.
Pacuér paccTosiHuii OT TOUKH
710 TJI0CKOCTH

60

CrniocoObl OmyCTUTh
NEPICHAUKYJISAPBIL:
CUMMETpHUS, CABUT TOYKHU I10
NapajuIeJIbHON IPSIMOU

61

CaBur no HenapauieIbHON
pSMO, H3MECHECHHE
pacCcTOAHUMI

62

KonTponbnas pabora
"B3zanmHoe pacrnonoxeHue
OPSIMBIX U TJIOCKOCTEHN B
npocTpaHcTBe"

63

[ToBTOpEHME: YyrOaI MEKTY
NPSAMBIMH Ha MJIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE,




TEOpEMa KOCUHYCOB

64

[loBTOpEHME: Yroa MeXIY
CKPELIMBAIOIUMHUCS MPSIMBIMH
B IIPOCTPAHCTBE

65

FGOMCTpI/I‘IeCKI/Ie MCTOBI
BBIYUCJICHUA yIJIa MCKIY
IpsAMBIMHA B MHOT'OT'PaAHHHUKAX

66

JIByrpanHsb1i yrosu. CBOMCTBO
JMHEHHBIX YTJIOB ABYI'PAHHOIO
yria

67

[IepnieHauKysIpHBIE
miockoctu. CBolicTBa
B3aMMHO MEPIEHANKYIISIPHBIX
IIOCKOCTEH

68

IIpu3nak
NEePHEHANKYISIPHOCTH
IJIOCKOCTEI; TeopemMa 0O
NPAMON MepeceyeHust IByX
IIJIOCKOCTEH
NEPHEHANKYIJISIPHBIX TPEThEU
IJIOCKOCTH

69

[IpssMOyTONIBHBIM
napasuiesienume; Kyo;
U3MEepEeHMs], CBOMCTBA
IPSIMOYTOJIBHOTO
napasuiesienumnes1a

70

Teopema o AuaroHan
MPSIMOYTOJILHOTO
napasuieJienunena u




CIIEICTBHE U3 HEE

71

CrepeomMeTrpuueckue u
NPpUKIIAAHBIC 3a/1a4U,
CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHUEM MIPAMBIX U
TUIOCKOCTH

72

IToBTOpeHuUeE:
CKpPCIIUBAKOIIHNECS TPSAMEIC,
napajuleIbHbIC IIIOCKOCTH B
CTaHAAPTHBIX
MHOTr'OrpaHHUKax

73

[Tapa napannenbHbIX
MIOCKOCTEH Ha
CerH_II/IBaIOH_[I/IXCSI HpSIMbIX,
paccTositHue MEeXIy

CKpCIIUBAOIIUMHUCA ITPAMBIMU

B ITPOCTBIX CUTyalUsAX

74

Paccrostane oT TOUKH 110
MJIOCKOCTH, PACCTOSTHUE OT
MPSIMOM A0 MIIOCKOCTH

75

Brruncnenue paccrosHui
MEXY CKPEIIMBAIOLIIUMHUCS
MPSAMBIMH C TTOMOIIBIO
NEPIEHANKYIJISIPHON
IIOCKOCTH

76

Tpé€xrpanusiii yroi,
HEpaBEeHCTBaA JUIsl

TpeXrpaHHbIX yriaos. Teopema
[Mudaropa, Teopemsl




KOCHUHYCOB U CUHYCOB JJI
TPEXTPAHHOTO yTJia

77

DeMeHTHI cheprudecKoit
TE€OMETPHUH: Te0e3NUECKUE
JMHUM Ha 3eMJjie

78

KontponbHas padota "Yrisl u
paccrosiHus"

79

CucreMaTusanus 3HaHUH
"MHOrorpaHHuK 1 €ro
3J1eMEHTHI"

80

[Inpamua. Buael nupamun.
[IpaBunbHas nupamuia

81

IIpusma. IIpAmas u HakIOHHAS
npusMsl. [IpaBunbHas npuzma

82

[Ipsimoit napamienenunes,
IPSIMOYTOJIBHBII
napasuieNienumnesn, Kyo

83

BrlInykiibie MHOTOIpaHHHKH.
Teopema Ditnepa

84

Brinykiibie MHOTOIpaHHUKH.
Teopema Ditnepa.
[IpaBunbHbIE 1
TOJTYTIPAaBUITbHBIE
MHOTOTPaHHUKH

&5

KonTponsHas padora
"MHororpaHHuKku"

86

IlonsTue BCKTOpa Ha
IINIOCKOCTH U B ITPOCTPAHCTBEC




87 CyMmMa BEKTOpOB

88 Pa3nocTe BekTOpOB

89 [IpaBuno napamnenenumnena

90 YMHOXEHUE BEKTOpa Ha
YHUCIIO
Pasznoxenune BekTopa 1o

91 0a3ucy TpE€x BEKTOPOB, HE
JeKalMX B OJHOM INIOCKOCTH

92 CxansapHoe Npou3BEICHHE

93 Brruncnenue yria Mmexiy
BEKTOPAMH B ITPOCTPAHCTBE

94 [Ipocreiimume 3amauu ¢
BEKTOpaMHU

95 [Ipocreitmme 3anaun ¢
BEKTOpaMHU

96 [Ipocreitmue 3anauu ¢
BEKTOPAMHU

97 [Ipocreiimume 3amayu ¢
BEKTOpaMHU

08 O60061eHue 1
crucTemMaTu3alus 3HaHUI

99 Ob6o06uenne u
crucTemMaTu3alus 3HaHUI

100 Hrtorosast KOHTpOJIbHAsS
paborta

101 Hrorosas KOHTpOIbHAS

paborta




00001IeHne u
102 . 1
cucreMaTui3anusa 3HaHUU

OBIIEE KOJIMYECTBO YACOB

10 ITIPOT'PAMME 102




11 KITACC

Ne
/o

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJabHbIe

Bcero
padoTbI

IIpakTHyeckue
padoThI

JlaTa
U3ydeHust

DJIEeKTPOHHbBIE
uudposbie
o0pa3oBaTejibHbIEC

pecypchl

IToBTOpEHME TEMBI
"Koopaunatsl BekTOpa Ha
TIJIOCKOCTH U B
npoctpaHcTse"

[ToBTOpEHME TEMBI
"CkansipHO€ MPOU3BEICHHE
BEKTOPOB"

IToBTOpEeHue TemMbl
"BbluMcieHUE yIila MeX1y
BEKTOPAaMH B ITpocTpaHcTBE"

[ToBTOpEHUE TEMBI
"VYpaBHeHUE MPSIMOiA,
MPOXOSIIEH Yepe3 ABe
TOYKHU"

YpaBHEHUE IIOCKOCTH,
HOpMaJlb, ypaBHEHHE
IUIOCKOCTH B OTPE3Kax

YpaBHEHHE IIOCKOCTH,
HOpMaJjb, ypaBHEHHE
IJIOCKOCTH B OTpE3Kax

BekropHoe nmpousseieHue

JIuHeiiHbie HEPaBEHCTBA,




JIMHENHOE
MPOTpaMMHUPOBAHNE

JIuneliHble HEPABEHCTBA,
JTMHEWHOE
IIPOrpaMMUPOBAHUE

10

AHaIUTHYECKUE METOIbI
pacuéra yria Mexay
NPSIMBIMH B
MHOTOTpaHHHUKaX

11

AHaIUTHYECKUE METO/IbI
pacuéra yria Mexay
IJIOCKOCTSIMU B
MHOTOTpaHHUKAX

12

dopmysa pacCTOSHUS OT
TOYKH JI0 MJIOCKOCTHU B
KOOpJIMHATAX

13

Haxoxnenue pacctostHuit OT
TOYKH JI0 IIJIOCKOCTH B Ky0e

14

HaxoxneHue pacCcTosiHUM OT
TOYKH J0 IJIOCKOCTH B
IIPaBUIIbHOM MUPAMUJIE

15

KonTponbHas pabota
"AHaTuTUyecKasg
reomeTrpus”

16

Ceuenuns MHOTI'OI'paHHUKOB:
CTaHAAPTHBIC
MHOT'OI'paHHUKN

17

CeueHus MHOT'OI'paHHUKOB:




METO/J CICI0B

18

CeueHust MHOTOTPAaHHUKOB:
CTaHILapTHBIC IIJIOCKOCTH,
HCpGCG‘ICHI/ISI HpSIMBIX 58
TIOCKOCTEH

19

HapanneanLIe MpAMbIC U
TINIOCKOCTH: TTapaJlJICJIbHBIC
CCUCHUA

20

[TapannenbHble IpsIMbIE U
MJIOCKOCTH: pacuéT
OTHOIIEHU

21

[TapamienbHble IpsIMBIE U
IUIOCKOCTH: YIJIbI MEXLY
CKPELIMBAIOIUMUCS
IpSMBIMU

22

[IepnieHauKynsspHBIE
MIPSIMBIE U TUIOCKOCTH:
CTaHapTHBIE MAPBI
NEPIIECHIUKYISPHBIX
IUIOCKOCTEN U MPSIMBIX,
CUMMETpUU
MHOI'OTPaHHUKOB

23

[TepnenaukynspHbie
IpsIMbIE U TJIOCKOCTH:
TeopeMa O Tpex
NepreHIuKyIsIpax

24

[lepnieHauKynsipHBIE
IPSIMBIE U TUIOCKOCTH:
BBIUNCJICHYS UIVH B




MHOTr'OrpaHHUKax

25

[ToBTOpeHue: muomaan
MHOTOYTOJILHUKOB,
(hopMyJIBI IS TUTOIACH,
COOOpaxKeHHUsI MMOA00MS

26

[ToBTOpEeHMe: muomaau
MHOTOYTOJIbHUKOB,
(hopMyIIBI I71S TUTOINAEH,
CO00paxKeHwsI MOA00MS

27

[ToBTOpEHME: TIOIIAAN
MHOTOYTOJIbHUKOB,
(bopMyJIBI IS TUI0MIA e,
COOOpaxeHwsl MoA00Ms

28

IInomanu ceueHunit
MHOTOI'PAaHHHUKOB: TIJIOIIATN
MOBEPXHOCTEH, pa3pe3aHus
Ha YacTH, COOOpaKeHUS
o100us

29

IInomanu ceueHnit
MHOTOI'PAaHHHUKOB: TIJIOIIAN
MOBEPXHOCTEH, pa3pe3aHus
Ha YacTH, COOOpaKEHHS
o100us

30

KounTponbHas pabota
"[ToBTOpEHME:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTpaHHUKOB"

31

O0BpéM Tena. O0beEM
IPSIMOYTOJIBHOTO




nmapaJuiCjacnuicaa

32

3amaun 06 yABOCHUH Ky0a, 0
KBaJiparype Ky0a; o
TPHUCEKIINH yTiia

33

CrepeomeTrpuueckue 3aaau,
CBsI3aHHBIE C 00BEMOM
MIPSIMOYTOJIBHOTO
napajuiesenuneaa

34

[IpuknagHbie 3a1a4u,
CBsI3aHHBIE C BEIUMCIIEHUEM
00BEMA MPSIMOYTOIEHOTO
napajienenuneaa

35

O0BEM TIPSIMO TPU3MBI

36

CrepeomeTpuueckue 3aj1auu,
CBSI3aHHBIE C BHIUUCIICHUEM
00BEMOB NPSAMOI TPU3MBI

37

[Ipuknanueie 3anaymn,
CBSI3aHHBIE C 00BEMOM
IIPSIMOY IIPU3MBI

38

Brrunciienue 00EMOB TeI €
TIOMOIIIBIO OIPEICAEHHOTO
uHrerpana. O0bEM
HAKJIOHHOHN TPU3MBI

39

Brrunciienue 00EMOB TeI €
TIOMOIIBIO OTTPENEITEHHOTO
uHTerpaina. OobpEmM
TTUPAMHU/TBI

40

®opmyna o0bEMa




nupamuibl. OTHOLLIEHUE
00bEeMOB MUpaMuU/I ¢ OOITUM
YTJIOM

41

dopmyna 00bpEéMa
nupaMupl. OTHOLIEHHE
00BEMOB MUpPaMHU/T ¢ OOIITUM
yriioM

42

CrepeomeTrpuueckue 3aj1auu,
CBSI3aHHBIE C 00BEMaMU
HaKJIOHHOH TIPU3MBbI

43

CrepeomeTrpuueckue 3a/1auu,
CBsI3aHHBIE C 00bEMaMU
TTAPAMH/TBI

44

[IpukiaaHbie 3a1a49H 110
teMme "OOBEMEI TEN",
CBSI3aHHBIC C 00BEMOM
HAKJIOHHOH TPU3MBI

45

[Ipuknagnelie 3a1a4u 1Mo
teme "OOBEMEI TEI",
CBsI3aHHBIE C 00BEMOM
MTUPAMHU/IBI

46

[Ipumenenue 00bEMOB.
Beruncnenne paccTosHUS 10
IUTIOCKOCTH

47

KonTponbhas padbora
"O0bEM MHOTrOrpaHHHKA"

48

Hunmuaapudeckas
MMOBEPXHOCTh, 00pa3yroIIne




LWIHHAPUYECKON
MOBEPXHOCTH

49

Hunuuap. [psamon
KpyTOBOM LIUIUHJAP.
[Inomane moBepxHOCTH
LUAJUHIPA

50

Konnueckast moBepxXHOCTb,
o0pa3yroire KOHUIeCKOn
nosepxHoctu. Konyc

51

CedeHue KoHyca
MJI0CKOCTBIO, TapaJIIEIbHOU
MJIOCKOCTH OCHOBAHMSI

52

Y ceu€HHblil KOHYC.
N306paxkenne KOHyCOB U
yCEUEHHBIX KOHYCOB

53

[Tnomane 60xoBOI
MOBEPXHOCTH U MOJTHON
IIOBEPXHOCTH KOHYyCa

54

[Tnomane 6okoBOM
MMOBEPXHOCTHU U MOJHOM
MMOBEPXHOCTH KOHYCA

55

CrepeomeTrpuueckue 3aaumn
Ha J10Ka3aTeJIbCTBO U
BBIYMCIIEHHE, [IOCTPOCHUEM
CEYEHHU [UIMHApPA, KOHYyCa

56

CTepeOMeTpI/I‘ICCKI/IC 3aJadu
Ha JO0Ka3aTCJIbCTBO U
BBIYUCJICHUC, ITIOCTPOCHUEM




CEUEHHM [UIMHIpPA, KOHyCa

57

[Ipuknanueie 3anaymn,
CBSI3aHHBIE C LIMJIUHPOM

58

[Ipuknagnelie 3a1a4u,
CBSI3aHHBIE C IHJIMHIPOM

59

Cdepa u map

60

Ilepeceuenue chepsl u mapa
¢ iockocTho. Kacanue
mapa u cepsbl MI0CKOCTHIO.
Bun u nzo0paxkenue mapa

61

[epeceuenue chepsl u mapa
¢ ockocThio. Kacanue
mapa u cepsl MI0CKOCTHIO.
Bun u nuzobpakenue mapa

62

VYpaBHenue chepsl.
[Tnomans chepst u e€
qacTen

63

Cummetpus cdepsl 1 mapa

64

CrepeomeTrpuueckue 3a1auu
Ha JI0Ka3aTelIbCTBO U
BBIYMCJICHHE, CBA3aHHbBIE CO
cthepoil u mapom,
MMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

65

CrepeomeTrpuueckue 3a1auu
Ha JI0Ka3aTelIbCTBO U
BBIYUCJICHUC, CBA3aHHBIC CO
chepoil u mapom,




MOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

66

[Ipuxnagueie 3a1auu,
CBsI3aHHBIE CO Cepoii u
mapom

67

[ToBTOpEHME: OKPYKHOCTH
Ha INIOCKOCTH, BEIYMCIICHUS
B OKPY>XHOCTH, CTaHJapTHEIE
mox00us

68

Paznuunsie KOM6I/IH8.I_[I/II/I TCJI
BpaluCcHusA U
MHOT'OIrpaHHUKOB

69

3agaun 1o TeMe "Tena u
MMOBEPXHOCTHU BpalieHus"

70

3anauu o reme "Tena u
HOBEPXHOCTH BpaleHus"

71

KonTponsHas pabora "Tena
1 TIOBEPXHOCTH BpALLECHUS"

72

O6weém muuHapa. Teopema
00 00bEMeE pSIMOTO
WITMHIpA

73

Brruucnenue o06EMOB TeN €
TIOMOIIBIO OMIPENEITIEHHOTO
unTerpana. O6bEM KoHyca

74

ITnomanu 60KOBOI U
IIOJTHOW ITOBEPXHOCTH
KOHycCa

75

CTepeOMeTpI/I‘IeCKI/Ie 3aJa4u,




CBA3AHHBIC C BLIYHUCICHUCM
00BEMOB IMIIMHPA, KOHYCa

76

[Ipukiaguele 3aga4u 1o
teme "OOBEMBI U TUTOIIAIH
noBepxHoctel Ten"

77

O0BEM mapa 1 mapoBoro
cektopa. Teopema 00
o0BEme mapa. [Tnomans
cdepsl. CTepeomMeTpudecKue
3a]a4uu, CBSI3aHHBIE C
BBIYUCIICHHEM 00BEMOB
nrapa, mapoBOro CErMeHTa
IIAPOBOTO CEKTOpa

78

[IpukiagHele 3aga4u 1Mo
teme "OOBEMEI TEI",
CBSI3aHHBIE C 00BEMOM IIapa
Y TUIOMIABI0 cephl.
CoOTHOIICHUS MEXIY
IUTIOIIA/IIMU TTIOBEPXHOCTEH U
00BEMamMu MOJOOHBIX TEl

79

IlogoOHbIE TENa B
npocTtpaHcTBe. Mi3meHnenne
00BbéMa 1pu o100 H.
CrepeoMeTpuueckue 3aaauu,
CBSI3aHHBIC C BHIYMCIICHUEM
00BEMOB Tell U IUIOIAAeH
MTOBEPXHOCTEU

80

KonrtponpHas padora
"Ilnomany moBEpXHOCTU U




00BEMBI KPYTIBIX TET"

81

JIBYDKEHUS IPOCTPAHCTBA.
OtoOpakenusi. J|BmwkeHust u
paBeHcTBO (puryp. Ob6mue
CBOICTBA JBHKCHUM

82

Bunp! nBmxennit:
MapaJuyIeIbHbIN NIEPEHOC,
LIEHTpAJIbHASL CUMMETPUS,
3epKaJibHasi CHMMETPHUS,
IIOBOPOT BOKPYT MPSIMON

83

[IpeobpazoBanus nog00Ms.
[Ipsimas u cepa Ditnepa

84

I'eomerpuueckue 3agaun Ha
IPUMEHEHUE JBIKEHUS

85

KonTponbhas padbora
"BekTopsl B mpocTpaHcTBe"

86

O6o061maroniee TOBTOPEHHE
11 noHsiTHI U METO/IOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMATU3AIIUS
3Hanuit: "[lapanienbHOCTh
MPSIMBIX U INIOCKOCTEHN B
npoctpaHctse"

87

Ob6o0m1aroriee MOBTOpeHNE
11 nousTHiA 1 METOAOB
Kypca reometrpuun 1011
KJIACCOB, CHCTEMaTH3aLUs
3HaHuii: "BekTopsl B
npocTpaHcTBe"




88

O6o0061maro1iee NTOBTOPEHHE
11 noHATHi U METOAOB
Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3aLMs
3HaHUM: "BekTopsl B
npocrpaHcrae”

&9

O6o0mmaroiiee MOBTOPEHHE
11 moHATUN 1 METOZIOB
Kypca reomerpun 1011
KJIaCCOB, CUCTEMAaTH3aIUs
3HaHuii: "OobeM
MHOrorpaHHuka"

90

O06o0maroiee MOBTOPEHHE
11 moHATUN 1 METOIOB
Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTU3alIH
3nanuii: "O0bemM
MHOTOrpaHHUKaA"

91

O6o061maroniee TOBTOPEHHE
11 ToHSATHI 1 METOI0B
Kypca reometpun 1011
KJIaCCOB, CHCTEMAaTU3allHs
sHanui: "Ilnomanu
TMOBEPXHOCTU U 00BEMBI
KpyTJibix Ten"

92

Ob6o0m1aronee MOBTOpEHNE
11 nousTHA 1 METOAOB
Kypca reomerpuu 1011
KJIACCOB, CHCTEMATH3AITUS




3Hanuit: "[lnomanu
MMOBEPXHOCTU U 0OBEMBI
KpyJibIxX Ten"

93

Hrorosast KOHTpOJIbHAS
paborta

94

HToroBast KOHTpOJIbHAs
pabota

95

[ToBTOpeHue, 0600IIEeHNE 1
cUcTeMaTu3alis 3HaHUH

96

Hcropus passurus
CTEpPEOMETPUU KaK HAyKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTUM

97

Hcropus passurus
CTEPEOMETPUHU KaK HAYKHU U
€€ poJb B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX
U KOMITBIOTEPHBIX
TEXHOJIOTUI

98

Hcropus passutus
CTEPEOMETPUU KaK HAYKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX
U KOMIIBIOTEPHBIX
TEXHOJIOTUH

99

Hctopus pazsutus
CTEpEOMETPUH KaK HAyKU U




€€ poJIb B pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX
1 KOMITBIOTEPHBIX
TEXHOJIOTHI

100

Hcropus passurus
CTEPEOMETPUHU KaK HAYKHU U
€€ poJb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTUI

101

Hcropus pazsutus
CTEPEOMETPUU KaK HAYKU U
€€ poJIb B Pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX
U KOMIIBIOTEPHBIX
TEXHOJIOTUH

102

Hctopus pazsutus
CTEPEOMETPUH KAK HAYKU U
€€ poJib B Pa3BUTHH
COBPEMEHHBIX MHKEHEPHBIX
Y KOMITbIOTEPHBIX
TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOT'PAMME

102







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30OBATEJILHOM ITPOT'PAMMBI

10 KIIACC

Kona
npoBepsieMor
0 pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
0o0pa3oBaTe/IbHOW MPOrPaMMBbI CpeHero 001ero o0pa3oBaHusi

7

I'eomerpus

7.1

OHepI/IpOBaTb IOHATHAMMU: TOUYKA, IIpAMaA, IMIIOCKOCTb

7.2

[IpuMeHATh aKCHOMBI CTEPEOMETPUN U CIICICTBHS U3 HUX IIPU PELICHUHU
F€OMETPUUYECKUX 3a/1a4

7.3

OnepupoBaTh NOHATUSAMU: MAPAJIEIBHOCT M NEPIEHIUKYJISIPHOCTH
IPSIMBIX U IJIOCKOCTEH

7.4

KnaccuduimpoBaTh B3auMHOE pacHoOKEHUE MPSAMBIX U IIOCKOCTEH B
MIPOCTPAHCTBE

7.5

OnepupoBaTh NOHATUSMU: JIBYI'PAHHBIA YroJj, 'paHH JABYTPAHHOIO yrija,
pedpo ABYTpaHHOIO yIila, JMHEWHBIN yroJ IBYIpaHHOrO yria, TpajycHas
Mepa JABYTPaHHOTO yria

7.6

OnepupoBaTb NOHATUAMU: MHOTOTPAHHHUK, BBITYKJIBIH M HEBBITYKJIBINA
MHOT'OI'PDAHHUK, 3JIEMEHTBl MHOTOI'PAHHMKA, IIPABUIbHBIA MHOIOTPAHHUK

7.7

PacrioznaBaTh OCHOBHBIE BHJbBI MHOTOTPaHHHKOB (THpaMujia, NpuU3Ma,
NPSIMOYTOJIBHBIN Mapaienenumnes, Ky0)

7.8

KnaccudunmpoBath ~ MHOTOTpaHHUKH,  BBIOMpass  OCHOBaHHUS UL
KJ1acCU(pUKaUU (BBITYKJIbIE U HEBBITYKJIbIE MHOTOTPAaHHUKH, IIPaBUIIbHBIE
MHOTOTPaHHUKH, MPSMbIE U HAKJIOHHBIE IPU3MBI, NapaJljieseuIe/abl)

7.9

OHepI/IpOBaTL IHOHATHUAMMU CCKyIIasa IIJIOCKOCTB, CCUCHUC
MHOT'OIrpaHHUKOB

7.10

OOBSICHATD IIPUHLMUIIBI TIOCTPOCHUA ceueHH I MHOT'OT'PpaHHUKOB, UCITIOJIb3Y4
METOA CICIA0B

7.11

CTpOI/ITI) CCUCHUA MHOI'OrpaHHUKOB MECTOAOM CJICAOB, BBIIIOJHATD
(BBIHOCHBIC) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (hHTyp:
BUJI CBEPXY, COOKY, CHH3Y

7.12

Pemrate 3agaun Ha HaXOXXJIEHHE T'€OMETPUUECKUX BEJIMYUH 1O 00pasiam
WIM aJrOpuTMaM, MPUMEHSST M3BECTHHIC AHAIIUTUYECKHE METOAbl TPH
pelIeHuH CTaHJAPTHBIX MaTEMaTHUYeCKHX 3a7ad Ha BBIYHUCICHUE
pPacCTOSHUN MEXIy ABYMsI TOYKAMH, OT TOUKH 0 MPSIMOH, OT TOUKHIO
IUIOCKOCTH, M@Ky CKPEIIMBAIOIIUMUCS TPIMBIMU

7.13

Pemate 3ala4 Ha HaXO0XJICHHUEC I'COMCTPHUYCCKUX BCIUYHH I10 06pa3uaM
WK aJlroputMaM, HNPHUMCEHAA H3BCCTHBLIC AHAJIMTHYCCKUC MCETOJAbI IIpU
PEIICHUU CTAaHAAPTHBIX MAaTEMAaTHYCCKUX 3aaa4 Ha BBIYMUCICHUC YIJTIOB




MEXIY CKPEUIMBAIOIIMMHUCS MPSAMBIMU, MEXKIY HPSIMOM M IUIOCKOCTBIO,
MEXy TUIOCKOCTSMH, ABYTPAHHBIX yTJIOB

Bouncnare 00bEMBI M IIUIOHIANM  MOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mrpamuIa) ¢ IpUMEeHeHHEM (POPMYJI, BEIYUCIATH COOTHOLICHHUS

714 MEXIY IO ISIMU MMOBEPXHOCTEH, o0BEMamMu MOI00HBIX
MHOTOTPaHHUKOB
715 OnepupoBaTh MOHATHUSMHU: CUMMETPUS B IPOCTPAHCTBE, LEHTP, OCb U
' IUIOCKOCTh CHMMETPHH, LIEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI
W3Bnekarb, mpeoOpa3oBbIBaTH U HMHTEPIPETUPOBATH HMH(OpPMALMIO O
7.16 MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTypax, MpPeICTaBICHHYI0 Ha
YepTeKax U pUCYHKaxX
[IpuMensTh TreoMeTpudeckue (akThl JUIsl PEIICHUS] CTEPEOMETPUUECKUX
7.17 3a7a4, MPEANoJIaralouuXx HECKOJIbKO IIAaroB PEUICHUs, €CIU YCJIOBUSA
NPUMEHEHUS 33JIaHbl B IBHOU opMme
718 [IpuMeHATs mNpoCTEHIIME NPOrPaMMHBIE CPEICTBA U AJIEKTPOHHO-
' KOMMYHHUKAI[MOHHBIE CHUCTEMBI TIPH PEIICHUU CTEPEOMETPHUUCCKUX 3a]1a4
719 [IpuBoaUTE MpUMEpHl MaTEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOIE U
' YKU3HH, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHsTh TIONTydeHHBIC 3HAHUS Ha MIPAKTUKE: aHAJTM3UPOBATH PeabHbBIE
CUTYallUu ¥ MPUMEHSTh U3yUYE€HHBIE MMOHITHS B IPOLIECCE MTONCKA PEIICHUS
MaTeMaTH4eckKu  cPOpPMYITUPOBAHHOM  MpPOOIEMBI,  MOAECTUPOBATH
7.20 peanbHbIe CUTyallud Ha SI3bIKE T'€OMETPUHU, MCCIENOBATh IMOCTPOCHHBIE
MO/IEJIU C UCTIOJIb30BAHUEM T€OMETPUUYECKUX MMOHATUN U TEOPEM, annapara
anreOphl, pemaTh MPAKTUYSCKUE 3a/Jayd, CBS3aHHBIE C HaXOXICHHEM
F€OMETPUUYECKHUX BETUYUH
11 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOIA
npoBepsieMor .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHEro 001ero oopa3oBaHmsi
0 pe3yJbTarTa
6 ['eomeTpus
OnepupoBaTh MOHATUSAMU: UIUHAPUIECKAS] TTOBEPXHOCTh, 00pa3yoIIne
6.1 HWIMHAPUYECKOW TOBEPXHOCTH, UWIMHAP, KOHUYECKas IOBEPXHOCTD,
' oOpa3yromue KOHMYECKOM  TOBEPXHOCTH, KOHYC, cdepuueckas
MMOBEPXHOCTH
6.2 Pacno3naBate Tena BpaiieHus (WIMHAP, KOHYC, cdepa U map)
6.3 OOBACHATDH CITOCOOBI TIOYYECHHSI TEJT BpAIlCHUS
6.4 KnaccuduiupoBars B3auMHOE pacroioskeHre cepbl U MIIOCKOCTH
6.5 OnepupoBarh NOHATUSMHU: IIAPOBOM CErMEHT, OCHOBAHHME CErMEHTa,




BBICOTA CETMEHTA, IIApPOBOM CJIOW, OCHOBAHME IAPOBOTO CJIOS, BBHICOTA
IIAPOBOTO CJIOs, MAPOBOW CEKTOP

6.6

Boruncnsate 00BEMBI M IJIOMAAM TOBEPXHOCTEW TEN  BpaIICHUS,
TEOMETPHUYECKUX TEJl C MPUMEHEHHEM (PopMyIT

6.7

OnepupoBaTh MOHSATUSMU: MHOTOTPAaHHHWK, BIHUCAHHBIH B cdepy u
OTMCaHHBIN 0KOIIO cepsl, chepa, BOUCAaHHAS] B MHOTOTPAHHUK MU TEJIO
BpallleHus

6.8

BBIYHCIIATE COOTHONICHUS MEXK/TY TUTOIIAIMHU ITOBEPXHOCTEH H 00BEMAMHU
IIOAOOHBIX TEN

6.9

N3o6paxkats u3yyaemble (QUTYpHl OT PYKH U C MPUMEHEHHUEM IPOCTHIX
YepTEKHBIX THCTPYMEHTOB

6.10

BoeinonHATh (BBIHOCHBIE) IJIOCKHE YEpPTEXKH U3 PHCYHKOB MPOCTHIX
00BEMHBIX (UTyp: BHUA CBEpXy, COOKY, CHH3Y; CTPOUTH CEUYCHHS TEI
BpallleHUs

6.11

W3Bnekarb, WHTEPIPETHPOBaTH M MpeoOpa3oBbIBaTh HH(POpPMALMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTrypax, MpeICTaBICHHYIO Ha
yepTexax U pUCyHKax

6.12

[IpumensaTs reomerpudeckue (akTbl A PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEANOJararolIuX HECKOJIBKO IIAroB PEIICHMs, €CIH YCIOBUS
IPUMEHEHHUs 3aJ]aHbl B ABHOH popme

6.13

OnepupoBaTh OHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINONMHATE JEHCTBHS CIIOKEHHS BEKTOPOB, BBIUUTAHHS BEKTOPOB H
YMHOXKCHHUSI BEKTOpa Ha YHCIIO, OOBSICHATH, KAKAUMH CBOWCTBAMH OHH
o0JIagaroT

6.15

[IpumensTh npaBuiIO Napasuiesenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh NOHATHSMM: JEKAPTOBBI KOOPAMHATBI B IPOCTPAHCTBE,
BEKTOP, MOAYJIb BEKTOpAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA,
yroJl MeXAy BEKTOpaMH, CKaJspHOE IPOU3BEJCHHE BEKTOPOB,
KOJUIMHEapHbIE U KOMIUIAaHAPHBIE BEKTOPBI

6.17

Haxomute cymMy BEKTOpPOB M IIPOM3BEJIEHUE BEKTOpa HA YHUCIO, YIoi
MEXJly BEKTOPAMHM, CKaJIIPHOE NPOU3BEACHHE, PaCKiIalblBaTh BEKTOP IO
JIByM HEKOJUIMHEAPHBIM BEKTOPAM

6.18

3a,HaBaTb IIJIOCKOCTh YPAaBHCHHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemate HpOCTGfIH.IHG rCOMCTPHUYCCKUC 3a/]a4 Ha TPUMCHCHHUEC BECKTOPHO-
KOOpAWMHATHOTO METOJa

6.20

Pemarsn 3aJa4yd Ha J0Ka3aTCIbCTBO MATCMATHYCCKHX OTHOILIEHUH U
HaXO0XKACHUC TCOMECTPUYCCKUX BCIIMYUH I10 o6pa3uaM WU aJIrOpUTMaM,
IMPUMCHSI S HN3BCCTHBIC MCETOJBbI npu peuicHnun CTaHAApTHBIX
MAaTCMaTHYCCKUX 3aaa4d

6.21

[TpumeHaTy TpocTeillline MporpaMMHBIE CpPEACTBA W BJIEKTPOHHO-
KOMMYHHUKAI[MOHHBIE CUCTEMBI IIPU PELUIEHUU CTEPEOMETPUUECKUX 3a]1a4




6.22

[IpuBOIUTE pUMEPBI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U
JKU3HH, PACIIO3HABATh MPOSABICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

IIpuMeHATH NOJIly4eHHBIE 3HAHUS Ha MIPAKTUKE: aHAIM3UPOBATH PEAIIbHBIE
CUTYyalluu U IIPUMEHSATH U3YYEHHBIE ITOHATHUS B IIPOLIECCE ITOMCKA PEILICHHUS
MaTeMaTHYeCKd  CPOPMYIMPOBAHHOW  MPOOJIEMBI,  MOAEIHPOBATH
peanbpHblE CUTyallUd Ha SI3bIKE I€OMETPHM, MCCIEAO0BATh IOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BAHUEM I€OMETPUUECKHX ITIOHATUH U TEOPEM, aIapara
anreOpbl, pelmarh NPAaKTUYECKHUE 3a/lauM, CBSI3aHHbIE C HAXO0XKJIECHHEM
F€OMETPUYECKUX BEIIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Ko

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHoBHbIE TOHATUA cTepeoMeTpud. Touka, mTpsiMasi, MIOCKOCTh, MPOCTPAHCTBO.
[TonsTre 06 akcMOMaTHYECKOM OCTPOEHUHU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH
U CJIEJICTBUS U3 HUX

7.2

B3anMHOe  pacnonokeHwe  IpsAMBIX B IIPOCTPAHCTBE:  IIEPECEKAIOLIMECH,
napajuielbHblE M CKpeuuBaromuecss mnpsimeie. [lapamienbHOCT NOpPSIMBIX U
IJIOCKOCTEM B NIPOCTPAHCTBE: IapajuleNibHbIE NpsIMble B  MPOCTPAHCTBE,
MapajyieIbHOCTh TPEX MPSAMBIX, MAPAJUIEIBHOCTh MPAMOW M IUIOCKOCTH. YTIIBIC
COHAIIPABJIICHHBIMU  CTOPOHAMM, YroJd MEXAy MNpsSIMbIMA B IMPOCTPAHCTBE.
[TapannenpsHOCTh MIIOCKOCTEN: MapalyieNbHbIE INIOCKOCTH, CBOMCTBA NapasulesIbHBIX
mwiockocteit. [Ipocreiiiyie mMpocTpaHCTBEHHBIE (UTYPHI HA IIOCKOCTH: TETPadp,
KyO, mapayienenurie]], MoOCTPOSHHE CeUeHHM

7.3

[lepneHIUKyISIPHOCTh NPAMOM M IUIOCKOCTU: TEPHNEHAMUKYJSPHBIE MpPSMBbIE B
IIPOCTPAHCTBE, NPsAMbIE NTapalICIbHbIC U NEPIECHANKYIISPHbIE K IUIOCKOCTH, IPU3HAK
NEPIEHIUKYIISIPHOCTHU NIPSIMOM U IIJIOCKOCTH, TEOPEMA O IIPSIMOM MEPIEHAUKYIIIPHON
IJIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YTOJI MEKY NPSMOM U INIOCKOCTBIO, JIBYTPAHHBIN
YIOJI, TMHEHHBIN yToJI ABYTPaHHOTO yriia. [IepreHIuKyisip 1 HAKJIOHHBIE: pacCTOSHUE
OT TOYKH JI0 TFIOCKOCTH, PACCTOSIHUE OT MPSAMOI 10 TUIOCKOCTH, IPOEKLKs GUTYPHI Ha
IJIOCKOCTB. [IepreHInKyIIpHOCTh INIOCKOCTEN: MTPU3HAK MEPIIEHIUKYJIIPHOCTH IBYX
mrockocteil. Teopema o TpEX nmeprneHauKyIsIpax

7.4

IloHsiTHE MHOrOrpaHHMKA, OCHOBHBIE 3JIEMEHTbl MHOIOTPaHHMKA, BBIIYKIbIE U
HEBBIMYKJIbIE MHOI'OIPAaHHUKM, pa3BEPTKa MHororpaHHuka. Ilpusma: n-yronbHas
pu3Ma, TpaHU U OCHOBAHUS IMPHU3MBI, MpsiMas U HaKJIOHHAs MPU3MbI, OOKOBas U
IIOJIHAS IOBEPXHOCTH Npu3Msbl. [lapamienenumnen, npsMOyTrOabHbIN MapajuIeaenuIe,
u ero cpoiictea. IlupamMuna: n-yronpHas nupamuzaa, rpaHd ¥ OCHOBAaHHE IMHUPAaMUJBbI,
OOKOBasi U TMOJIHAS MOBEPXHOCTh MUPAMUbI, IPABUIbHAS U yCEUEHHAs MHUpaMHJIA.
OnemeHTbl nOpuU3Mbl W nupamunabl. I[IpaBUIbHBIE MHOTOIPDAaHHUKHU: IOHSTHE
IIPaBWJIBHOTO MHOTOTPaHHMKA, MpaBWIbHAs IpU3Ma M IpaBUIIbHAs MNUPAMUIA,
NpaBUJIbHAS TPEYTOJbHAS MHpaMHJIAa U TPABUIIbHBINA TeTpasap, KyO. [IpeacraBienue
O MpaBWIbHBIX MHOTOTPaHHHUKAX: OKTa’Ap, AOAEKa’aAp M ukocayapyrue CedeHus
MPU3MBI U TUPAMHU/IBI

7.5

CI/IMMeTpI/IH B IIPOCTPAaHCTBC: CUMMCTPHA OTHOCUTCIILHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
ONEMEHTBI CUMMCTPUU B nupaMmujiax, napajiejicnmIic1ax, IpaBUJIBHBIX
MHOT'OrpaHHHUKax

7.6

Borunicnenue 31eMEHTOB MHOTOTPAaHHUKOB: pEOpa, nuaroHanu, yriel. [lmomanb




OOKOBOIl IMOBEPXHOCTH M TIOJHOM NOBEPXHOCTH MPSMOM NPU3MBI, IJIOLIAAb
OCHOBaHMH, TeopemMa 0 OOKOBOM MOBEPXHOCTH MPsAMOM mpusMsl. [1nomans 60koBoi
MIOBEPXHOCTU M IOBEPXHOCTH MPABWIBHOW MNHPAaMHUIbI, TEOpeMa O IUIOLIAIU
yceuénHoii nupamubl. [Tonstre 06 06bpéMe. OOBEM THPaMUIBI, TPU3MBI

7.7

[Tono6uble Tena B mpocTpancTBe. COOTHOIIEHUS MEXKIY IUIOIAIMU TOBEPXHOCTEH,
o0BbEMamMM MOAOOHBIX TEJ

11 KIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

6

['eomeTpus

6.1

Hunuuapudeckas HOBEPXHOCTh, 00pa3yroIue UINHIPUYECKONH TOBEPXHOCTH, OCh
HPIJIHHI[quGCKOﬁ MMOBCPXHOCTH. I_II/IJII/IHI[pI OCHOBAaHUS U OOKOBAast MMOBCPXHOCTD,
oOpasyroias 1 0Ch, TUIONIaAh OOKOBOW U MTOJIHOW TMTOBEPXHOCTH

6.2

Konundeckass moBepXHOCTb, OOpa3ylolUe KOHUYECKOW IMOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOHW noBepXxHOCTH. KOHyC: OCHOBaHUE U BEpIIMHA, 00pa3yromas
Y OCh, TUTOIIA Tb OOKOBOM ¥ TIOJTHOM TOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yromue
" BbICOTA, OCHOBaHUA U 6OKOBa$I IMOBECPXHOCTDH

6.3

Cdepa u map: ueHTp, paauyc, IuameTp, Iiolaas noBepxHocTu chepsl. Bzanmuoe
pacnionoxeHue chepbl U MIOCKOCTH, KacaTelnbHasl IUIOCKOCTh K cdepe, MIomaib

cdepsl

6.4

N306paxeHue Ten BpalleHus Ha INOoCcKoCcTH. Pa3BépTka nunmHapa u KoHyca

6.5

KomOunanuu ten BpamieHHss ¥ MHOTOIPAaHHMKOB. MHOTOIpaHHHK, OIMCAHHBIH
okoJo cepsl, chepa, BiucaHHas B MHOTOTPAHHUK, WU TEJIO BPAIICHUS

6.6

[Tonsitue 06 00bEMe. OCHOBHBIC CBOMCTBa 00BEMOB Tell. Teopema 00 00BEME
pSMOYTOJIBHOTO MapaiieNienunesa u ciaeacTBus u3 He€. O0bEM HMIMHPA, KOHYCA.
O06BEéM mapa u miomaas chepsl

6.7

[Tonobubie Tena B  mpocTpaHcTBe. COOTHOWIEHHS MEXAY  IUIOIIAJIIMU
MOBEpXHOCTEH, 00bEMaMU MOTOOHBIX TE

6.8

Ceuenust mwmHapa (TMapajUieibHO W MEPIEHIUKYJSPHO OCH), CEYEHHUs KOHyca
(mapanienbHOE OCHOBAHUIO U MPOXOASILEE Yepe3 BEPIINHY ), CEUEHHUS 11apa

6.9

Bekrop Ha mimockoctd M B mpocTtpaHcTBe. ClIOKEHUE M BBIUUTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4uciio. PasnokeHue BEeKTopa 1o TpEM HEKOMILIaHAPHBIM
BektopaM. IlpaBuno mapamienenunena. PemeHune 3amad, CBS3aHHBIX €
IIPUMEHEHUEM IIPaBUII ACUCTBUIM C BEKTOpaMU

6.10

[TpsimoyronbHass cucreMa KOOpAMHAT B NPOCTpaHCTBe. KoopAMHATBI BEKTOpA.
[Ipocreiimme 3amaum B KoopAuMHATax. Yron Mexay Bekropamu. CkaisipHOe
IIPOU3BEJICHUE BEKTOPOB. BBIUMCIIEHHE YIIIOB MEXAY NPSIMBIMU U IIJIOCKOCTSIMU.
KoopauHaTHO-BEKTOPHBII METOA ITPH PELIEHUH T€OMETPUUYECKUX 3a1a4




IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBAHUS K NPEAMETHBIM pPe3yJbTaTaM OCBOCHUS
NPOBEPSIEMOr0 | OCHOBHOI 00pa30BaTeJIbHOI MPOrpaMMBbI CPeAHEro 001ero
TpeOoBaHus o0pa3oBaHus

Brnagenne MeromamMu [OKa3aTeNbCTB, alrOPUTMaMH DPEILIECHUS 3a]ad;
yMeHue (OpMyJIHpOBATh U ONEPUPOBATH IMOHATHAMHU: ONpEACITICHHUE,
aKcuoma, TeOpeMa, CIIEICTBHE, CBOMCTBO, IPHU3HAK, J0OKA3aTEJIbCTBO,
paBHOCHIIbHBIE (POPMYITHPOBKH; IPUMEHSATH UX; YMEHHE (OPMYITHPOBATH
0o0paTHOE M MPOTHUBOMNOJIOXKHOE YTBEPXKAECHUE, NMPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ] MAaTEMaTUYECKOM MHIYKIIHH;
IIPOBOAMTH  JOKA3aTECJIBHBIE PACCYKICHWsS IIPU PpEUICHMM  3azad,
1 OLICHUBATh  JIOTUYECKYX0  IPAaBUJIBHOCTb  PACCYXACHUM; YMEHHE
OIIEpUPOBATh MOHATUSAMH: MHOYKECTBO, IOAMHOXECTBO, ONEpPALMU Haj
MHOXXECTBAMHU; yMEHHUE MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar AJIs ONMCAHUS PEAIbHBIX IIPOLECCOB U ABJICHUH U NIPU PELICHUU
3a7a4, B TOM 4YHCI€ U3 JAPYrUX Y4eOHBIX IIPEIMETOB; YMEHHE
OIIepUPOBAThH MOHATHAMU: Ipad, CBA3HBIN rpad, 1epeBo, LUK, rpad Ha
IUIOCKOCTH; yMEHHE 3aJlaBaTb M ONHUCHIBATH Tpadbl Pa3IUIHBIMU

croco0aMu; MCTIOIB30BaTh rpadbl MPU PEIICHUH 33129

YMeHue ornepupoBaTh HNOHATHUSMHU: HATYPAIbHOE YHCIO, LIEJIOE YHCIIO,
CTEMNEHb C LEbIM MMOKa3aTeIeM, KOPEHb HATYpaJIbHOW CTENEHU, CTEIIECHb
C pauMOHAIbHBIM  IIOKa3aTelleM, CTENeHb C  JACHUCTBUTEIbHBIM
mokKasarejeMm, JiorapugM 4mcla, CHHYC, KOCHHYC M TaHICHC
IPOU3BOJIBHOIO YHUCJA, OCTATOK IO MOJIYJIIO, pallOHalIbHOE YHCIIO,
UppALMOHATBHOE  YHUCJIO,  MHOXECTBA  HATypaJlbHBIX,  LEJbIX,
2 palMoOHANBHBIX, JCHCTBUTEIBHBIX YHCE; yMEHHE HCIIOJIh30BaTh
NpU3HAKK JEIUMOCTH, HAUMEHBIINI OOIIMI JeTUTeNh U HauMEHbIIee
oOmee kpaTHoe, aropuT™ EBKIIMIA mipu penieHny 3a1a4; 3HAKOMCTBO C
pa3IMYHBIMU ~ TO3ULIIMOHHBIMHU  CHUCTEMAaMH  CUHUCIICHMS;  yYMEHHUE
BBITIOJIHATHh BBIYHMCIICHUE 3HAYCHUN W MPeoOpa3oBaHUs BBIPAKEHHUI CO
CTeNEeHsIMH U JiorapupmMamMu, mpeoOpa3oBaHus IPOOHO-PAIMOHATBHBIX

BBIPDAKECHHI; YMEHUE ONEPHUPOBATH IOHATHSIMH: ITOCIIEI0BATEIBLHOCTD,




apudmeTuyeckas nporpeccusi, reoMeTpuieckas nporpeccus, 06CKOHEUHO
yObIBaroIiasi ~ reoMeTpuuecKass  IMporpeccus; yMEHHE  3a]laBaTh
[I0CJIEI0BATENBHOCTH, B TOM YHCJIE C IOMOIIbIO PEKYPPEHTHBIX (HOPMYII;
YMEHHE ONEpPUPOBATH NOHATHUSMHU: KOMIUIEKCHOE YHCIO, COIPSDKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOAYJIb U apIryMEHT KOMILJIEKCHOTO 4Kcia, hopma
3aMMCH KOMIUIEKCHBIX 4YMCel (FeOMEeTpHUecKasi, TPUTrOHOMETPHUYECKas U
anreOpanveckas); yMeTh MPOU3BOAUTH apUPMETHUYCCKUE IEHCTBUS C
KOMIUIEKCHBIMU ~ YHCJIaMM; HPUBOJUTH IPUMEPHI  HUCIIOJIB30BAHMS
KOMIUIEKCHBIX YMCEJ; ONEpUPOBATH MOHATHUSAMHU: MaTpuua 2x2 m 3x3,

OIPCACIINTECIIb MATPHUILIBI, FeOMeTpI/I‘{eCKI/Iﬁ CMBICJI OTIPCACIINTECIIA

YMeHue onepupoBaTh NOHATHUSAMHU: pallMOHAIbHBIC, HUpPPalMOHAJIbHBIE,
NOKa3aTebHbIe, CTEIEHHBIE, JIOTapu(MUIECKHe, TPUTOHOMETPHUYECKUE
YPaBHEHHS M HEPAaBEHCTBA, HUX CHUCTEMBI; YMEHHE OIEpPHUPOBATH
HNOHATHUAMU: TOXKJECTBO, TOKJIECTBEHHOE IPeoOpa3oBaHuE, YpaBHEHUE,
HEPABEHCTBO, CUCTEMAa YPAaBHEHHH M HEPABEHCTB, PAaBHOCWJIBHOCTb
YPaBHEHUH, HEPaBEHCTB M CHUCTEM; YyMEHUE peulaTb YypaBHEHUS,
HEPABEHCTBA M CHUCTEMBI C IOMOILBIO PA3JIMYHBIX IPUEMOB; pelIaTh
YPAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C IApaMETPOM; NPUMEHSITh
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI I PELICHUS MAaTEeMAaTHYECKUX

3a/1a4 U 3a/1a4 U3 pa3Iu4HbIX 00JacTell HayKu U peaibHON KU3HU

YMeHue onepupoBaTh MOHATUSAMHU: (YHKIMS, YETHOCTh (YHKIIMH,
NEPUOUYHOCTh (YHKIIMH, OTPAaHMYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
(GyHKIMH, SKCTpeMyM (QYHKLIUH, HAauOOJIbIIee U HaUMEHbILIEE 3HAUCHHS
GyHKIMM Ha IPOMEXKYTKE, HEeMTpephIBHAS (DYHKIIHSI, aCHMITOTHI Ipaduka
(GyHKIMH, TIepBasi U BTOpasi MPOU3BOAHAS (YHKINHU, TEOMETPUUECKUN U
bU3MYEeCKUH CMBICT TIPOU3BOJHOW, IEepBOOOpa3Has, OMpeaeaEHHBIN
WHTETpaNl; YMEHHE HAXOAWTh ACUMMTOTHI rpaduka (QYHKIHH, yMEHHE
BBIYUCIISATH  NPOW3BOJHBIC CYMMBI, TIPOM3BEIEHUS, YAaCTHOTO W
KOMMO3UIINH (PYHKIMIA, HAXOAWTh YPaBHEHHE KacaTelbHOU K rpaduky
(GYHKINU; YMEHHE HAXOIWUTh MPOWU3BOAHBIC AJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE HCIIOJIb30BaTh IPOU3BOAHYIO JJsl MCCIEIOBaHUS (YHKIMH,
HAXOJIUTh HaWOOJBIINEC W HAMMEHBIIWE 3HAYCHUS (PYHKIUI; CTPOUTH
rpaduKd MHOTOYJICHOB C HCIOJb30BAHUEM arIapara MaTeMaTH4YeCKOro
aHaM3a; MPHUMEHSATh NPOM3BOIHYIO ISl HAXOXKICHUS HAWITYYIIeTo
pelieHusl B MPHUKIATHBIX, B TOM YHUCIIE COIMAIbHO-3KOHOMUYECKUX WU

bu3nYecKuX 3a1a4ax; HaXOAUTh TUIOMAIU U 00bEMBI (PUTYDP C TTOMOIIBIO




HHTCrpaga; MpuBOJAUTE NPUMEPLI MATEMATHYCCKOI0O MOACIIMPOBAHUA C

noMoIeio AuddepeHnnanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh HOHATHAMM: rpaduk (yHKIMH, oOpaTHas
GyHKIMSA, KOMITO3UIMS (DYHKIWHA, JIMHEHHAs (YHKIWS, KBaJpaTHIHAs
GbyHKIMS, panuoHaIbHast byHKLH, CTEINeHHast GbyHKIMS,
TPUTOHOMETpHUYECKHE (YHKIUH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
(GyHKIMH, TOKa3aTenbHas W Jorapugmuyeckas (QYHKLUUH; YMEHHUE
CTpOUTh TpapuKu W3yYeHHBIX (YHKIHH, BBIIOIHATH MPEOOpa3OBaAHMUS
rpaduKoB QyHKUUH, UCIIOIB30BATh IpadUKH AJIs U3YUEHUS MIPOLIECCOB U
3aBHCUMOCTEH, TPU PEUICHUU 3a]a4 U3 APYTUX YYeOHBIX MPEJIMETOB M
3aJa4 U3 pearbHOM KU3HM; BhIpaXKaTh (OPMYJIaMU 3aBUCUMOCTU MEXIY
BEJIMYMHAMU; HCIIOIIB30BATh CBOMCTBA U IpadMKu (PyHKIUH IS peTeHHsI
YpaBHEHM, HEpPaBEHCTB M 3aJady C [apaMeTpaMu; H300paxaTb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUIN YPAaBHEHM, HEPAaBEHCTB

H UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3aJlaud pPa3HbIX TUIOB (B TOM 4YMCJE Ha
IPOIICHTHI, I0JIU M YacTH, HA JIBUXKEHHE, paboTy, CTOUMOCTh TOBApPOB U
yCIIyT, HaJIOTH, 33J1a4i U3 00JacTy yNpaBJIeHUs JIMYHBIMU U CEMEHHBIMU
(uHaHCAMU); COCTABJIATH BBIPAXKCHMS, YPABHEHUS, HEPAaBEHCTBA M HUX
CUCTEMBI IO YCJIOBHIO 3aJa4yH, MCCIEAOBATh IOJyYEHHOE PEIICHUE U
OLIEHUBATh MPABIONONO0OHOCTh PE3yNbTaTOB; YMEHHE MOJEIUPOBAThH
peanpHbIE CUTyallUH Ha SA3BIKE MATEMAaTUKH; COCTABIIATH BBIPAXKEHUS,
YPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMbl 10 YCJIOBHUIO 33Jayy,
UCCIEN0BAaTh IOCTPOCHHBIE MOJEIM C MCIOIB30BAHMEM ammapara

anreOpbl, UHTEPIIPETUPOBATH MTOTyYEHHBIN pe3yabTarT

YMeHue onepupoBaTh MOHATUSAMU: cpefHee apudmeTnyeckoe, MeIuaHa,
HanOOJIbIIIee M HAMMEHBIIIEE 3HAUCHH S, pa3MaXx, TUCIIEPCHs, CTAaHIapTHOE
OTKJIOHEHHE YUCIIOBOTO HaOOpa; yMEHHE W3BIIEKATh, HHTEPIIPETUPOBATH
nH(popMaInio, MPeACTaBICHHYIO B Ta0IHMIaX, HA TUarpaMmax, rpadukax,
OTPa)KaIoIIyI0 CBOWCTBA peajbHbIX MPOLIECCOB U SIBICHUI; IPEICTABIIATh
vHpOpMANUIO ¢ TIOMOMIBIO TaOJMUI] W JUarpaMM; HCCIEA0BaTh
CTaTHCTUYECKUE JaHHBIE, B TOM 4YHCIIe C MPUMEHEHHEM TpadudecKux
METOJIOB ¥ AJICKTPOHHBIX CPEJICTB; TPapUIECKH UCCIEI0BATH COBMECTHBIE

HaGJIIO,[[CHI/IH C IIOMOLIBIO JUarpaMm paCCCUBaHUA U JIMHEMHOM perpeccuun

YMeHue onepupoBarh IOHATHUAMM: CIIyYalHBIM OIBIT U CIy4alHOE




cOOBITHE, BEpOSITHOCTh CIy4ailHOrO COOBITUSI; YMEHHE BBIUUCISTH
BEPOSITHOCTh C MCIIOJIb30BAaHUEM TIpadUuecKuX METOJOB; MPUMEHSThH
(GopMyJibl CIOKEHUS U YMHOXKEHHUS BEPOATHOCTEH, (HOpMyIily MOJHOU
BEPOSATHOCTH, opMyiy bepHyiu, komOuHaTOpHbIE (PaKThI U HOPMYIIBL;
OLICHUBATh BEPOATHOCTH PEAJIBHBIX COOBITUH; YMEHHE ONEepUpOBATh
NOHATUAMM: CllydallHas BEJIMYMHA, paCIpPEIEIICHUE BEPOSITHOCTEM,
MaTE€MaTHYeCKOe O0KHUJIAHHWE, JUCIIEPCUS W CTaHAApPTHOE OTKJIOHEHHE
CllydallHOW BeJNWYMHBI, (YHKIUM paclpelesieHuss M IJIOTHOCTH
PaBHOMEpHOTO, IIOKA3aTeJIbHOIO M HOPMAaJIbHOIO pACHpPEICICHUM;
YMEHHME HCIIOJIb30BATh CBOMCTBA M3YUYEHHBIX PpAaCIpENeICHUN UL
pemeHusi 3ajad; 3HAKOMCTBO C TOHSATHSAMH: 3aKOH OOJBIIUX YHCEl,
METOAbl BBIOOPOYHBIX MCCIEJOBAHUMN; yYMEHUE NPUBOIUTH HPUMEPHI
NPOSIBJIICHUS] 3aKOHA OOJBIINX YHCEN B NMPHPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX; YMEHHME ONIEPUPOBATh MOHATUSAMU: COYETAHUE, IEPECTAHOBKA,
YHUCJIO COYETaHWM, YUCIIO MepecTaHoBOK; OMHOM HpbroTOHa; ymeHHe
OPUMEHATh KOMOUHATOPHBIE (DAKThl U PacCy>KICHUS AJIs pellieHUs 3a/1a4;
OLICHUBATh BEPOSITHOCTH peanbHBIX COOBITHI; COCTaBJISITh

BCPOATHOCTHYIO MOJECJIb U UHTCPIIPETUPOBATH HOJ'Iy‘IeHHHﬁ pe3yjbTaTt

YMeHue omnepupoBaTh MOHITUSIMH: TOYKA, MpsAMas, I[JIOCKOCTH,
MPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIJVIa, IUIOCKUNA yrod,
NBYTPaHHBIA YroJ, TPEXTPAaHHBIM yroi, CKpeIIMBaroIUecs MpsMbIE,
napajieIbHOCTh U MEPHEHIUKYISIPHOCTD MPSMBIX U TUIOCKOCTEH, yroi
MEXy MPSMBIMH, YTOJl MEXKIY MpPSIMONH M IJIOCKOCTBIO, YTOJl MEXKIY
MJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JI0 TUIOCKOCTH, PACCTOSIHUE MEXKIY
IOPSIMBIMHU, PACCTOSIHHE MEXAY IUIOCKOCTSIMU; YMEHUE UCIIOJIb30BaTh MPH
pelIeHnH 3a7a4 U3y4YCeHHbIC (PAKTBI M TEOPEMBI IJIAHUMETPUU; YMEHUE
OLICHUBATh pa3Mephl OOBEKTOB OKPYKAIOLIEro MHpa; CTPOUTH
MaTeMaTUYeCKHe MOJENIU C IOMOIIbI0 TEOMETPUUYECKUX TMOHSATUU U

BCJIIMYMH, p€IIaTh CBA3AHHBIC C HUMH IIPAKTHYCCKUEC 3aJa4u
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YMeHne onepupoBaTh MOHATHUAMH: TUIOMIAAb (GUTypsl, 00BEM (UTYDHI,
MHOTI'OT'paHHUK, HpaBHHLHBIﬁ MHOTI'OrpaHHUK, CCYCHHUEC MHOI'OIrpaHHUKA,
KyO, mapajuienenunen, Npu3Ma, NMUpamuaa, (GUrypa U IMOBEPXHOCTD
BpallleHHs, LWIMHAP, KOHYC, map, cdepa, miomanab cepsl, MIomaib
MIOBEPXHOCTH TMUPAMUIBI, MPHU3MBI, KOHyca, IMIUHApPA, 00bEM KyoOa,
MPAMOYT'OJIBHOTO IapajljiedaenuIena, MUpamMuasl, MPU3MbL, LUIUHIPA,

KOHYyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEUEHHUsI KOHyca M LWIMHIpA,




[apajuleJbHBIE OCH WM OCHOBAHMIO, CEYECHHE INapa, IUIOCKOCTD,
Kacatomasicss chepbl, IWIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUEHUE
MHOTOTpaHHMKA, U300pa)kaTh MHOTOTPAaHHUKHU, (QUTYpPbI U MOBEPXHOCTH
BpalICHUs, UX CEYEHUs, B TOM YHCIIE C IIOMOIIBIO DJIEKTPOHHBIX CPEICTB;
YMEHHE MPUMEHSTh CBOICTBA Fr€OMETPUUECKUX (PUTYp, CAMOCTOSITENBEHO
(hopMyIMpOBATh ONpEeNeHHs U3ydaeMbIX (GUTyp, BBIIBUTaTh THIOTE3bI
O CBOWCTBax U IpHU3HAKaX reOMETpUYECKUX (PUryp, 000CHOBBIBATH WU
ONpoBepraTh MX; yMEHHE MPOBOAMUTH KiaccuuKauuoo ¢Guryp 1o
pPa3IUYHBIM TpPU3HAKAM, BBIIOJHATH HEOOXOJUMBIE JOIMOJIHUTEIbHbBIE

MOCTPOEHUS
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YMeHHe OnepupoBaTh IMOHATHUSAMHU: JBH)KCHHE B NPOCTPAHCTBE,
napauIeIbHBIA TIEPEHOC, CHMMETPHUSI Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MMOA00Ms, MOM0OHbIE (UTYpBI;, yMeHHE
pacro3HaBaTh paBHBIC W MOJO0HBIC (QUTYPHI, B TOM YHCIIC B TIPHUPOJIE,
UCKYCCTBE, apXHTEKType; HCIOIb30BATh T'€OMETPUYECKUE OTHOIICHHSI
IpU PEIICHUH 3a/1ad; HaXOJUTh T'€OMETPUYECKHE BEIMYMHBI (JIJTMHA,
yroj, IUIOM@AAb, O0BEM) TpPU PEHICHHH 3aJad W3 JPYTHX Y4eOHBIX
MPEIMETOB U U3 PeaTbHON KU3HH, YMEHHUE BBIYHUCIISATH T€OMETPUICCKIEC
BEJIMYMHBI (JUTMHA, YToJl, TUIOm@Aab, OOBEM, IUIOMIAIh MOBEPXHOCTH),
UCTIONB3YSl M3YYCHHBIE (OPMYIJIBI M METONbI, B TOM YHUCIE: TUIOMIAIb
TIOBEPXHOCTH TTMPAMUJIbI, IPU3MBI, KOHYCa, MWIMHAPA, TUIOIaas chepsr,
00BEM Ky0a, MPSIMOYTOJBHOTO MapajuIeyeNuIe/ia, MUPAMUIBI, MPU3MBI,
IJTMHIpPA, KOHyca, IIapa; YMEHHE HaXOJWTh OTHOIICHHE OO0BEMOB

noA00HBIX (uryp
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YMeHue ornepupoBaTh NOHATUSMU: MPSIMOYTOJIbHAS CUCTEMa KOOPUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATBHI BEKTOpPA, CymMMa BEKTOpPOB,
NPOM3BEICHUE BEKTOpAa Ha YHWCIO, PA3JIOKEHHE BEKTopa Mo Oaswmcy,
CKAJIIPHOE MPOMU3BEACHUE, BEKTOPHOE ITPOU3BEICHUE, YIOJN MEKIY
BEKTOpAMHU; YMEHUE UCIIOIb30BATh BEKTOPHBIA U KOOPAMHATHBIA METOH
JUIsL pelIeHHs TeOMETPUYECKHX 3aJad M 3a7ad JpYyrux ydeOHbBIX

MpEIMETOB
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YMmenue BLI6I/IpaTL HO,Z[XOI[HH_II/II‘/JI METOA AJid PpCHICHUA 3aadavu,
IIOHUMAaHHWEC 3HAYUMMOCTH MATCMATHUKW B HU3YUYCHHU IIPHUPOAHBIX U
O6IJ_ICCTBCHHBIX nmponeccoB H" HBHCHHﬁ; YMCHHUEC  PaCIIO3HABATbH
IMPOABJICHUEC 3aKOHOB MAaTCMAaTUKH B HCKYCCTBEC, YMCHHC IPUBOAWUTH

IpUMEPBl  MAaTEMaTUYECKUX OTKPBITMM POCCUHUCKOM M  MHUPOBOU




MaTE€MaTHYeCKON HAyKH




INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

Yucna 1 BEIYUCIIEHUSI

1.1

HaTypaJ'II)HBIC 1 OCJIbIC YnUCia. HpI/ISHaKI/I JCIINMOCTH LCIIBIX YHUCEI

Pannonanehpie uncna. OOBIKHOBEHHBIE U JECSATHYHBIE JApOOU, TPOLIEHTHI,

2 OeCKOHEUHbIE IEPUOTUUECKUE IPOOH
13 Apudmernuecknii KOpeHb HATypaIbHOW cTeneHu. J{eHcTBrs ¢ apuMeTHIeCKUMHU
' KOPHSIMH HaTypaJbHOW CTEIIEHU
1.4 Crenenp c¢ wnenbiM mnokaszareneM. CrTeneHb € palMOHAIbHBIM ITOKA3aTEIEM.
' CBolicTBa CTENIEHU
L5 CuHyC, KOCHMHYC M TaHIT€HC YHCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCJIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecsTuuHble U HATypaJlbHbIE JOrapU(MBI
JlelicTBuTenbHble 4Yucia. ApupMETHYECKHE ONepaluu ¢ JIeHCTBUTEIbHBIMU
1.7 yucnamu. [lpuOnmkEHHbIE BBIYMCICHMSA, NpPaBWIa OKPYIVIEHUS, NPHUKUAKA U
OIIEHKA Pe3yJIbTaTa BhIYUCICHUN
1.8 [Ipeo6pa3oBanue BbhIpakeHUI
1.9 KommnekcHsle yncia
2 YpaBHEHHsI 1 HEpABEHCTBA
2.1 Llenbie 1 APOOHO-paLIMOHANILHBIC YPABHEHUS
2.2 WppanuonansHble ypaBHEHUS
23 TpuronomeTpruyeckue ypaBHEHUS
24 [Toka3zaTenbHble U JOrapuPpMUUECKUE YPaBHEHHS
2.5 Lenble n 1poOHO-paIOHAIbHBIE HEPABEHCTBA
2.6 HppanmoHnanbHble HEPABEHCTBA
2.7 [Toka3aresnbHble U JorapumMuyeckre HepaBeHCTBA
2.8 TpuroHomeTpruieckre HEpaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Matpuiia cucTeMbl JIMHEWHBIX ypaBHEHUH. OnpeaenuTesb MaTPUILIbI
3 OyHKIUH U TpaPuKH




OyHkuus, crnocoOsl 3aaanusa Qynkuuu. ['paduk GyHkumuu. BzaumHo obpaTHbIe

> ¢ynkuuu. Yétneie u HeuétHele pyHkmu. [lepuoanueckue pyHKkuum
OO6nacTe ompeneiaeHuss U MHOXKECTBO 3HaueHuM QyHkuuu. Hynum QyHKum.
19 [IpomMexxyTKH  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIUH.
' MaxkcumyMbl 1 MUHUMYMbI (QyHKUuu. HambGonbliee W HauMeHbllee 3HAYEHUE
(GYHKIIMU Ha IPOMEKYTKE
13 CreneHHass (yHKLUUS C HaTypajJbHBIM M LEJbIM IoKa3aTeneMm. E€ cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOpHS 1n-OU CTEHEHH
34 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu
3.5 [TokazarenbHas u norapudmuueckas pyHKINUH, X CBOICTBA U rpaduku
16 Touku paspbiBa. AcumnTotel rpadukoB ¢yHkiuil. CpoiicTBa (QyHKIMIA,
' HENPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBaTeabHOCTH, CIIOCOOBI 33aHUS TIOCIIEI0BATEIbHOCTEH
3.8 Apudmernueckas u reomeTprueckas nporpeccuu. Dopmyia coKHBIX IPOLIEHTOB
4 Hauana MmaTemMaTuueckoro aHanmsa
4.1 [IpousBonnas Gpynkuuu. [Ipon3BoaHbIe 3IeMEHTAPHBIX (QYHKIUN
[IpumeHeHre NpPOU3BOMHON K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTH M
4.2 sKcTpeMyMbl. Haxox1eHre Hanbonb1ero 1 HaMMEeHbIIEro 3HaueHus! GYHKIUU Ha
OTpe3Ke
4.3 [TepBoobpasnas. UnTerpan
5 MHoOXeCTBa U JIOTHKA
5.1 MHoxecTBO, ornepauu HajJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 ®urypsl Ha MIIOCKOCTH
7.2 [IpsimMble ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHOrorpaHHuKu
7.4 Tena v MOBEpXHOCTH BpalIEHUS
7.5 KoopanHatsl 1 BEKTOpBI




YUYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA
" Matemaruka: anreGpa 1 Hadajaa MaTeMAaTHIECKOTO aHAIIN3a, TEOMETPHSL.
I'eometpus. 10-11 xmaccel: 6a30BbIi U yriyOJeHHBIH YPOBHU: YIEOHUK /
[JI.C.ATtanacsiH u ap.]. - 9-e uzn., crep. - Mocksa : [Ipocsemnienue, 2023.
METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJISA
" Marematuka: anre6pa i Hauaga MaTeMaTHYCCKOrO aHAIIN3a, FEOMETPHSL.
I'eomeTpus :10—11-¢ knaccel : 6a30BbIN U yTIyOJIEHHBIM YPOBHU
MeToanueckue pekomenaanuu K yueonuky JI. C. Aranacsna, B. .
Bbyry3oBa, C. b. Kagomuesa u np. — Mocksa : I[IpocBemienue, 2023.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET
bubmuoreka [{OK https://m.edsoo.ru/1c209e37
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/17/
https://uchi.ru/teachers/
http://www.fipi.ru/
http://4ege.ru/
http://www.etudes.ru/
https://ege.sdamgi



