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IMNOACHUTEJIBHASA 3AIIMCKA

I'eomeTtpus siBIsIeTCS OMHUM M3 0A30BBIX KYPCOB Ha YPOBHE CPEAHETO OOIIETO
oOpa3oBaHMs, TaK Kak oOO0ecleunBaeT BO3MOXKHOCTb W3YUYEHHS] JUCUUIUIUH
€CTECTBEHHO-HAYYHOM HAIIPaBIECHHOCTH U MPEIMETOB T'YMAaHHTAPHOTO ITUKJIA.
[TockonbKy TOrHYECKOe MBILUIEHUE, (POPMUPYEMOE NPU U3yYEHUH 00yYaroUUMUCS
HNOHSATUHUHBIX OCHOB TE€OMETPUM, NPH JOKA3aTEIbCTBE TEOPEM M IMOCTPOEHUU
LENOYKH JIOTHYECKUX YTBEPKICHUN TP PELIEHUN T€OMETPUUECKUX 33]1a4, YMEHUE
BBIIBUT'aTh W OINPOBEPraTb T'MIIOTE3bl 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 U3YyUYEHUN
T€OMETPUH, KaK COCTaBJSIONMIEH mpeaMeTHOW obnactu «Marematnka U
uH(popMaTHKa» Yyepe3 obecrneueHrne BO3MOKHOCTH MPUOOPETEHUS M UCTIOJIb30BAHUS
0oJsee TIIyOOKMX T€OMETPUYECKUX 3HAHUM U JEHCTBUM, CIEIM(PUIHBIX TEOMETPHUH,
¥ HE0OXOIUMBIX I YCIEHIHOTO NpohecCHuOHANbHOTO 00pa30BaHus, CBSI3aHHOTO C
UCII0JIb30BAHUEM MATEMATUKH.

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

pacuIMpeHne MpeaCcTaBICHUsI 0 TEOMETPUU KaK YaCTH MUPOBOW KYJbTYpPbl U
(bopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H FT€OMETPHUH C OKPYKAOIIUM MUPOM;

dopMupoBaHuEe TMpPENCTaBICHHUS O MPOCTPAHCTBEHHBIX (QHUIypax Kak o
BOKHEHIINX MAaTEMATHYECKUX MOJEIAX, MO3BOJIAIOIMIMX OMNMCHIBATH M H3Yy4yaTh
pa3HbIe SBJICHUS OKPYXAIOLIEro MUpa, 3HAHUE TTOHSITUIHOTO anmnapara 1o pasaeiy
«CrepeoMeTpusi» yueOHOro Kypca reOMEeTpHUU;

¢opMHpOBaHWE  yYMEHMS  BJIAJE€Th  OCHOBHBIMH  MOHATUSAMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TEOPEM,
GopMysl U yMeHUE MX NPUMEHATb, YMEHUs JOKa3blBaThb TEOPEMbI M HAXOJIUTh
HECTaHJapTHBIE CIIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHKE YMEHUS pAaCllO3HAaBaTh HAa YEPTEkKaxX, MOACIAX U B pealbHOM
MUpPE MHOTOIPAHHUKM M Te€la BpalleHUs, KOHCTPYUPOBATH TI'€OMETPUUYECKUE
MOJIEIIN;

dbopMHUpoBaHHE MOHUMAHUS BO3MOXHOCTH aKCMOMATHYECKOTO IMOCTPOCHUS
MaTEMaTUYECKUX TEOpHUil, GOpMUpPOBAHUE MOHUMAHUS POJIM AKCMOMATHUKU TpU
IIPOBEJEHUHN PACCYKIACHUM;

(¢opMupoBaHUE YMEHHS BIaJ€Th METOJAMHU JOKa3aTeIbCTB M aJTOPUTMOB
pelIeHus], YMEHHS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEJIbHbIE 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 CBOOOJIHO OIEPUPOBATh OCHOBHBIMU TOHSTHUSMU CTEPECOMETPUU TIPHU
pelIeHNH 3a7a4 ¥ MPOBEJICHUU MaTEeMaTUYECKUX PACCYKIACHUM;

e TMPUMEHATH AKCHOMBI CTEPEOMETPUHU U CIEICTBUSA M3 HHUX IPHU pPEUICHUU
reoMeTPUYECKUX 3a/ady;

e Kiaccu(UIIMPOBATh B3aUMHOE PACMOJIOKEHUE TPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJIHO OINEpUPOBaTh TIOHATHSMH, CBS3aHHBIMH C yIJIaMH B
POCTPAHCTBE: MEXJY MPSMBIMH B MPOCTPAHCTBE, MEXIY NpsIMOM U
IJI0CKOCTHIO;

e CBOOOJHO ONEPUPOBATH MOHATUAMHU, CBA3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJIHO pacro3HaBaTh OCHOBHBIE BHJIbBI MHOTOTPAaHHUKOB (TIpHU3Ma,
nupamMua, NpsSMOYToJIbHBIN Mapaiesaenunes, Kyo0);

e KiaccuuIMpoOBaTL  MHOTOTPAHHHUKH,  BbIOMpass  OCHOBaHMUS IS
KJIaccu(pUKaIuu;

e CBOOOJIHO ONEPUPOBATH TOHITHSAMH, CBSI3aHHBIMH C  CEYCHHEM
MHOTOT'PaHHUKOB TIOCKOCTHIO;

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

e CTPOUTH CEUYECHUS] MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMU, BBINOJIHATH
(BBIHOCHBIE) MIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYD:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIONMIAJAM  TMOBEPXHOCTEH  MHOTOIpaHHUKOB  (TIpu3Ma,
nUpamMuIa), TEOMETPUICCKUX TeIl C TPUMEHEHUEM (HOPMYIT;

e CBOOOJIHO OTEPUPOBATH MOHATUSMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
0Cb U IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U IJIOCKOCTh CHMMETPUU (DUTYPBI;

e CBOOOJHO ONEPUPOBATH MOHSITUSMU, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpJAWHATaM B MPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HaJl BEKTOPAMH;

e pemaTh 3aJlayd Ha JOKA3aTeNbCTBO MaTEeMaTHYECKUX OTHOIICHUU U
HaxXO0XXJICHUE TCOMETPUYECKUX BEIMYMH, MPUMEHSISI W3BECTHBIC METOJIbI
IIpU PEIICHUH MaTeMaTUYECKUX 3aj7a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CJI0’KHOCTH;

e IMPUMEHATH MPOCTEUIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay;

e U3BJICKaTh, MPEOOPA30BBIBATL W HMHTEPHPETUPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (UTypax, MPEJCTABICHHYIO0 Ha
yepTeKax U pUCYHKaxX;

e IMPUMEHATH TIOJYYEHHbIE 3HAHUS HAa 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 MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax pPa3BUTHS T€OMETPUU 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 KUIACC
KosmuecTBo yacos DiIeKTPOHHBIE
Ne HauMeHoBaHue pa3/iesioB U TeM u@posBbIe
n/n MPOrpaMMbl o Bcero Konrpoabiet f)l;p?::)OBaTeJ)Ibele
e padoThbI pecypebr
3pecb u ganee: 0P
"[loMallHMe 3aaHuUS.
CpepHee oblee
1 BBenenue B crepeoMeTputo 23 1 ::g;?ii:lf,e'l 0-11
knacc. AO
MN3patenbCTBO
"MpoceelyeHne"
) BzaumHoe pacrnonoxxeHue npsiMbIx B 6 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPAMBIX U INIOCKOCTEHN B 2
MIPOCTPAHCTBE
4 HepHeHﬂmfyns{pHOCTL MPSAMBIX U 25
IJIOCKOCTEN B TPOCTPAHCTBE
VYTIuIBl U pacCTOSHUS 16 1
MHororpaHHuK" 7 1
Bexkrops! B IpocTpaHcTBE 12
g HOBTOPGHI/IC, 0000IIIeHHE U CHCTeMAaTH3aIlUs 5 1
3HAHUU
OBILIEE KOJIMYECTBO YACOB IT1O 102 5

I[MPOTPAMME




11 KITACC

KoanuyecTBO 4acoB

DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM upposBbIe
Ne ni/m pasi KonTpoabHbie (pp )
NPOrpamMMslI Bcero oOpa3oBaTe/ibHbIE
padoThI
pecypchl
3aecb v ganee: S0P
"[loMallHMe 3aaHuS.
CpepHee oblee
1 AHanuTH4YEeCKasi TEOMETPUS 15 1 obpasoBaHue.
FeomeTpunsa", 10 - 11
knacc. AO U3patenbcTBo
"MpocBelleHne"
) [ToBTOpeHUe, 0600IICHNE 1 g {
cucTeMaTu3alus 3HaHUI
3 OO0BEM MHOTOrpaHHUKA 17 1
4 Tena BpaieHus 24 1
5 [1nomaay noBepxHOCTH U OOBEMBI 9 |
KPYTJIBIX TEJ
JBrxeHus 1
HexoTopsie cBeeHUs U3 IJIaHEMETPUU 0
g [ToBTOpeHue, 0600IIeHNE 1 17 1
crucTeMaTu3alus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 102 7

[NPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne | Tema ypoka Jara usy4yenus DJICKTPOHHBIE
o/ KoauuecTBO YacoB HHPpoBbIE
1 Bcero KOHTpOJ’IbeIe OﬁpaSOBaTeﬂLHbIe
padoThI pecypcsl
OcHOBHBIE TIpaBUIIa H300paKEHUS Ha 1 3pecb u panee: 0P
PUCYHKE TIJIOCKOCTH, MAPAIIIEIBHBIX MPAMBIX "[loMalliHMe 3aAaHus.
(OTpe3KoB), cepeIMHBI OTPE3Ka CpepgHee obluee
obpa3oBaHue.
Freometpusa", 10 - 11
knacc. AO
M3patenbctBo
"MpocBeweHne"
[ToHsTHSA cTEepeoMeTpHH: TOUKA, TTpsMas, 1

IIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE
npaBuiia U300pAXKCHUS Ha PUCYHKE
IUTOCKOCTH, MapaJiIebHBIX MPSIMbIX
(OTpe3KoB), cepeAMHBI OTPE3Ka




[TonsTus: nepecekaroiuecs MIOCKOCTH,
nepeceKaroImecs npsimasi ¥ iocKoCTh;
MOJIyIPOCTPAHCTBO

[lonsaTus: nepecexaromuecs MmIOCKOCTH,
nepeceKaroIyecs npsmast ¥ IIoCKOCTh;
HOJIYIIPOCTPAHCTBO

MHororpaHHUKH, U300paKeHHE MPOCTEUIIINX
IPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOINUX 00BEKTOB

MHororpaHHHKH, U300paKEHHE IPOCTSUTITHX
MIPOCTPAHCTBEHHBIX (hUryp,
HECYIIECTBYIOIINX O0HEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIEJICTBUS U3 HUX




AKCHOMBI CTEPEOMETPUH U TIEPBHIE

8 CJICACTBUA U3 HUX
AKCHOMBI CTEPEOMETPUHU U TIEPBHIE

9 CJICACTBUA U3 HUX. CHOCOGLI 3alaHusA
MPSIMBIX U IJIOCKOCTEN B TPOCTPAHCTBE.
O0603HaueHus NPSAMbIX U IUIOCKOCTEN
N3obpaxenue ceueHni mupaMuIbl, Kyoa u

10

PU3MBI, KOTOPBIE IPOXOIAT Yepe3 ux peéopa.
N3006paxkenne nepeceveHuns MolyueHHbIX
IJI0CKOCTEH. PackpaimBanye nocTpOEHHbBIX
CEYCHUN pa3HBIMU I[BETAMU




N3o6pakenue ceueHuit nupamMusl, Kyoa u

11 IPU3MBI, KOTOPBIE TPOXOIST Yepe3 ux peopa.
N3o0paxenue nepecedeHus MoayueHHBIX
IIJIOCKOCTEN. PackpammBaHue MOCTPOECHHBIX
CEUYEHUN pa3HBIMHU I[BETAMU
N3o0paxenue ceueHni mupaMuIbl, Kyoa u

12

MPU3MBI, KOTOPBIE IPOXOIAT Yepe3 ux peéopa.
N306paxkeHne nepeceveHns molyueHHbIX
IUIOCKOCTEN. PackpamnBaHue NOCTPOEHHBIX
CEUCHHI pa3HBIMU LIBETAMHU




13

N3o6pakenue ceueHuit nupamMusl, Kyoa u
IPU3MBI, KOTOPBIE TPOXOIST Yepe3 ux peopa.
N3o0paxenue nepecedeHus MoayueHHBIX
IIJIOCKOCTEN. PackpammBaHue MOCTPOECHHBIX
CEUEHU pa3HbIMU LIBETaMHU

14

Merton cnenoB sl TOCTPOCHUST CEUCHUI

15

Merton crie10B AJIs TOCTPOCHUS CEUSHUH.
CBoiicTBa niepecevueHuil MPsIMbIX U
IJIOCKOCTEN

16

Mertopa cieoB Ui HOCTPOCHHS CEUEHUI.
CBolicTBa nIepece4eHU MPSIMBIX U
IIJIOCKOCTEN

17

[TocTpoenue ceyenwmii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. CozmaHue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
IIOCTPOCHHUS




18

[MocTpoenwne ceyenwuii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. CozmaHue
BBIHOCHBIX Y€PTEKEH U 3aMKCh I1aroB
TTOCTPOCHUS

19

[Toctpoenue cedenuii B nupamuse, Kyoe 1no
TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX 4EPTEKEU U 3aIUCh L1aroB
IIOCTPOCHHUSA

20

[TocTpoenue ceuenunii B mupaMue, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEpPTEKEN U 3aMKCh 111aroB
IIOCTPOEHHUS

21

[ToBTOpenue nnanumerpun: Teopema o
MIPOINOPLMOHANIbHBIX oTpe3kax. [logobue
TPEYTOJIbHUKOB




[ToBTOpenue nnanumerpun: Teopema

22 Menenas. PacueTsl B CEUEHUAX HA BBIHOCHBIX
yeprexax. Mctopus pa3Butus miiaHUMETpUN
U CTEpPEOMETPUU
KonTponsHas pabora "AKCHOMBI

23 crepeomerpun. CeueHus"
B3anMHOE pacnosiokeHUe NpsIMbIX B

24

npoctpancTBe. CKpeluBarouecs npsMeble.
[Ipu3Haky CKpemuBarOMUXCs NPSIMBbIX.
[TapannenbHble NpsiMbIE B TPOCTPAHCTBE




25

Teopema o CylIeCTBOBAHUU U
€AMHCTBEHHOCTH NPSIMOM MapaiiesibHON
JAHHOM NPSIMOMU, MTPOXOSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeXkKAIEH Ha JaHHOU
npsMoid. Jlemma o nepeceyeHuu
napaeIbHbIX MPSAMBIX IIJIOCKOCTBIO

26

[TapamienbsHOCTB TpexX npsiMbIX. TeopeMa o
TPEX MapajuIelbHBIX NPsMbIX. Teopema o
CKPELIUBAIOIINXCA MPSMBIX

27

[TapannensHoe npoekTrpoBaHue. OCHOBHBIE
CBOICTBA NapaJIJIEIbHOTO IIPOEKTUPOBAHUS.
N3o6pakenue pa3Hbix puryp B
NapajuIeIbHON IPOEKIUU




28

entpanpHas mpoekuus. Yromi ¢
COHAIIPaBJIEHHBIMU CTOPOHAMU. YTOJ MEX]TY
MPSIMBIMH

29

3ajauu Ha JOKa3aTeNbCTBO U UCCIEI0BAHHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM NPSAMBIX B
MIPOCTPAHCTBE

30

[onsaTus: mapamieabHOCTh MPSIMON U
IUTOCKOCTH B mpocTpaHcTBe. [Tpu3nak
HapauIebHOCTH MPSIMON U INIOCKOCTH.
CaolicTBa napauieaIbHOCTU IPSIMON U
IUIOCKOCTH

31

I'eomeTprueckue 3a1a4y Ha BBIYUCIICHUE U
JI0Ka3aTelbCTBO, CBA3AHHBIE C
HapayIeNIbHOCTBIO IPSMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE




32

[ToctpoeHue ceueHus1, MPOXOIALLETO YEPE3
JTAHHYIO TIPSMYIO Ha YEPTEXKE U
MapaAJIEIBLHOIO IPYTroi npsimoil. Pacuér
OTHOIIEHUI

33

[MapannenbHas mpoekuus, IPUMEHEHUE AJIs
MOCTPOCHHUS CEYCHHI KyOa U
napamienenumnena. CeorcTa
napajuieJienunea u Ipu3Mbl

34

IMapannensHble miockocty. [pusHaku
NapayIeIbHOCTH JIBYX IIOCKOCTEH

35

Teopema 0 napamieIbHOCTH U
C€IUHCTBECHHOCTH IIJIOCKOCTH, npoxonﬂmeﬁ
yepe3 TOUKY, He MPUHAAJIeKAIYI0 JaHHON
IUIOCKOCTH U CJEJICTBUS U3 Heé




36

CBolicTBa napasuleIbHbIX MNIOCKOCTEN: O
NapaJUIEIbHOCTH NPSAMBIX [IEPECEUCHHUs IIPU
MIEPECEYECHUH IBYX NapaJlIeIbHBIX
IIJIOCKOCTEMN TpeThen

37

CBoiicTBa mapaieNnbHbIX MJIOCKOCTEH: 00
OTpE3Kax MapaJlJICIAbHBIX IMMPAMBIX,
3aKJIFOYEHHBIX MEXY MapaJlleIbHbIMU
IJIOCKOCTSIMU; O MEPECEUEHUH MPSMOii C
JBYMs IapaJlJIeIbHbIMU TIOCKOCTSIMU

38

[ToBTOpenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

IToBTOpEHUE: TPUTOHOMETPHUS
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napasuiesenumnesia




41

Boluncnenue 1aMH 0Tpe3KoB B KyOe u
IIPSIMOYT'OJIBHOM IapajuleIenuIee

42

[leprieHAUKYIAPHOCTD NPSMOM U IUIOCKOCTH.
[Ipu3Hak neprneHauKyJISPHOCTH IPSIMOU U
IUIOCKOCTH

43

[IeprieHAUKyYIAPHOCTD NPSMOM U INIOCKOCTH.
[Ipu3Hak nepneHAuKyJISPHOCTH IPSIMOU U
IUIOCKOCTH

44

Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOAALIEH
yepe3 TOUKY NMPOCTPAHCTBA U
MEePIEHANKYISPHON K MIIOCKOCTH

45

[ImockocTH U NepIEeHIUKYJIIIPHBIE UM
IIPsIMBbIE B MHOTOI'PaHHHUKAX

46

[1mocKOCTH M NEPIIEHIUKYJIIIPHBIE UM
IIpsIMBIE B MHOTOI'PaHHHUKAX




[Iepnenpukynsap u HaknoHHas. [loctpoenue

47 NEPIEHUKYJIApa U3 TOUKU Ha MPAMYIO
[lepnennukynsp u HaknoHHas. [loctpoenue
48 MEPHEeHIUKYIISIpa U3 TOYKU Ha TPSAMYIO
Teopema o Tpéx nepneHAUKyIspax (mpsmas
49 u oOpaTHasi)
Teopema o Tpéx nepreHaAnKyspax (npsmas
30 u oOpaTHast)
VYroa Mexy CKpelMBaroIUMUCS IPSIMbIMU
51
[Touck neprneHAuKyYISIpHBIX MPSIMBIX C
52

IMOMOIIBIO MMCPIICHAUKYJIIAPHBIX IUIOCKOCTEH

53

OpTOFOHaJIBHOG IMPOCKTUPOBAHNC




[TocTpoenue ceuenmii Kyba, IpU3MBlI,

>4 IIPaBUIILHOM MUPAMUJIBI C TIOMOIIBIO
OPTOTOHAJILHOMN MPOEKIINHU
[TocTpoenue ceuenuii kyba, MPU3MBI,
35 MIPaBUJILHON ITUPAMUBI C TIOMOIIBIO
OPTOTrOHAJILHOM IPOEKIIUU
CuMMeTpHst B IPOCTPAHCTBE OTHOCUTEIBHO
36 iockocTH. [lnockoctu cummerpuii B
MHOTOTpaHHHMKaX
[Ipu3Hak nepneHaAuKyJISIPHOCTH IPSIMOU U
57 IIJIOCKOCTH KaK CIJIEICTBUE CHUMMETPUH
[IpaBunbHBIE MHOTOTpaHHHUKH. Pacuér
58

paCCTOﬂHI/Iﬁ OT TOYKH JO IINIOCKOCTH




[IpaBuibHBIE MHOTOTpaHHUKH. Pacuér

59 PacCTOSHUIN OT TOYKH JI0 IJIOCKOCTH
CrniocoObl OIyCTUTh NEPIEHANKYJIISPBIL:
60 CUMMETpPHUS, CABUT TOYKHU IO MapajiebHON
psAIMOI
Casur no HenapasuieJIbHON TPSMOH,
61 U3MEHEHUE PaCCTOSTHUM
Kontponbnas padota "B3zanmuoe
62 pPacHoJoKeHUe MPSMBIX U TUIOCKOCTEH B
npocTpaHcTBe"
[ToBTOpEeHuE: yrou Mexay NpsMbIMUA Ha
63

IIJIOCKOCTH, TPUTOHOMETPUA B IPOU3BOJIbHOM
TPEYroJIbHUKE, TCOPEMAa KOCHUHYCOB




[ToBTOpEHHE: yrom Mex 1y

64 CKPELIUBAIOIIMMHUCS IIPSIMBIMU B
IIPOCTPAHCTBE
I'eomeTprueckrie METO bl BBIYMCIICHUS yTila
65 MEKIy NPSIMBIMUA B MHOIOTPaHHUKAX
JIByrpansblii yroa. CBOMCTBO JIMHEHHBIX
66 YIJIOB ABYTPAHHOTO yria
[lepnennukynspHeie niaockoctu. CBoiicTBa
67 B3aUMHO MEPIECHINKYJISIPHBIX IIIIOCKOCTEN
[Ipu3Hak nepnesauKyIJISIPHOCTH IUIOCKOCTEH;
68

TeopeMa O IIPSIMOM MEPECEUEHUs IBYX
IUIOCKOCTEH NEPIEHIUKYIISIPHBIX TPEThEH
IJIOCKOCTH




[IpsiMoyTobHBIN Napasuienenunen; Kyo;

69 M3MEpPEHHUsI, CBOMCTBA MPSIMOYTOJIBLHOTO
napaJuienenumneaa
Teopema o AuaroHaau NPSMOYroOJIbLHOTO
70 napasuiesienuneia u cleAcTBUe U3 Heé
CrepeomeTpudecKue U MPUKIaIHBIC 33/1a4H,
71 CBSI3aHHBIE CO B3aMMHBIM PaCIOJIOKEHUEM
OPSIMBIX U TIOCKOCTH
[ToBTOpEHME: CKpELIMBAIOIIUECS MPSAMBbIE,
72 napajiesbHbIe TNIOCKOCTU B CTaHIAPTHBIX
MHOT'OTpaHHUKAX
[Tapa napajienbHBIX MJIOCKOCTEN Ha
73

CKPCIIUBAIOIHUXCA ITPAMBIX, PaCCTOSHUC
MCKAY CKPCIIUBAOMIUMUCS IPSAMBIMU B
NPOCTBIX CUTYyaAlUAX




PaccrostHue oT TOUKH J0 IIIIOCKOCTH,

74 paccTosiHue OT NPSIMOM A0 MIIOCKOCTH
Brruucienue paccTosHUN MEXIY

75 CKPEIIMBAIOIIKUMUCS IPSIMBIMU C TIOMOILBIO
MEPIEHIUKYISIPHON IIJIOCKOCTH
TpE€XrpaHHblid yroj, HEPaBeHCTBA AJIs

76 TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBbI KOCHHYCOB U CUHYCOB IS
TPEXTPAHHOTO yIJIa
OeMeHThI cepruuecKoil reoMeTpuu:

7 reoJe3NYECKUE JINHNUU Ha 3eMile
KonTponbnas pabora "Yribl u paccrosHus"

78
CucremaTtuzanus 3HaHul "MHOrorpaHHUK U

79

€ro DJIEMEHTHI"




80

IInpamua. Bunel nupamun. [IpaBunpHas

nupaMuja
[Ipusma. IIpsimMas n HaKJIOHHAs IPU3MBI.
81 IIpaBuibHas npusma
[Ipsimoit napaienenunen, NpsMOyTrOIbHbIN
82 rapasuiesenume, Kyo
Boinykible MHOrorpanHuku. Teopema
83 Ditnepa
Brimykible MHOrorpanHuku. Teopema
84 Oinepa. IIpaBuiibHBIE U NOTYTIPAaBUIIbHBIE
MHOT'OI'paHHUKU
KonTponbnas padora "MHororpaHHuKT"
85
[TonsiTHe BekTOpa HA MJIOCKOCTH U B
86 IIPOCTPAHCTBE
CymMa BEKTOpOB
87

88

Pa3zHocTh BEKTOPOB




[IpaBuio nmapasenenumnena

89
YMHOKEHUE BEKTOpa Ha YUCIIO
90
Paznoxxenue Bektopa 1o 0azucy Tpéx
91 BEKTOPOB, HE JIEKALUX B OJJHOM MIIOCKOCTH
CkansipHoe Npou3BeICHNUE
92
Briuucnenue yria Mexay BEKTOpaMu B
93 MPOCTPAHCTBE
[Ipocreiire 3a1a4u ¢ BEKTOpaMHU
94
[Ipocreiimre 3a1a4n ¢ BEKTOpaMHU
95
[Ipocreiimme 3a1aun ¢ BEKTOpaMHU
96
[IpocrTeiimue 3aga4n ¢ BEKTOpaMU
97
O06o00menne 1 cucTeMaTu3aus 3HaHUK
98

99

O00011IeHNE U CUCTEMATU3aIUs 3HAHUN




Hrorosas KOHTpOJbHAs paboTa

IJIOCKOCTH U B TPOCTpaHCTBE"

100
Wrorosas koHTposibHas paboTa 1 1
101
O0001IeHre U cUCTEMaTU3ALNs 3HAHUI 1
102
OBIIEE KOJIMYECTBO YACOB I10 102 6
[NPOTPAMME
11 KUIIACC
Ne | Tema ypoka dara uzyyenust JJIeKTPOHHbIE
KosmuecTBo yacos
n/ uupposeie
I Bcero KoHTpoJsbHBI o0pa3oBaTe/IbHBIE
¢ padoThI pecypchl
IToBTOpenue TeMol "KooparHaThl BEKTOpa HA 1 3aecb 1 panee: 0P
1

"[loMallHne
3agaHus. CpegHee
obuiee
obpasoBaHue.
feometpunsa”, 10 - 11
knacc. AO
M3patenbcTBo
"MpoceelleHme"




[ToBTOpenue tems! "CkanspHoe
IIPOU3BEIEHNE BEKTOPOB"

[ToBTopenue Temsl "Boruncienue yria
MEX1y BEKTOpaMHU B IPOCTpaHCcTBE"

[ToBTOpeHue Temsl "YpaBHEHUE TPSIMOI,
MIPOXOJALIEH uepe3 1Be TOUKH"

YPaBHeHI/IC IJIOCKOCTH, HOPMAJIb, YPABHCHUC
TIJIOCKOCTH B OTPC3KaxX

YpaBHeHUE IJI0OCKOCTH, HOPMaJlb, ypaBHEHHE
IUIOCKOCTH B OTPEe3Kax

BekropHoe npousseneHue

JIuneliHble HEPABEHCTBA, JIMHEUHOE
IIPOrpaMMHUPOBAHUE




JIuneliHble HEPABEHCTBA, JIMHEUHOE

9 IpOrpaMMHUPOBAaHNE
AHanuTHYeCKHEe METOBI pacuéTa yria
10 MEXAy IPSAMbIMU B MHOI'OTPaHHUKAX
AHanuTHYECKHE METO/BI pacuéTa yria
11 MEXy INIOCKOCTSIMU B MHOTOTpaHHHUKaX
dopMya pacCTOSHUSA OT TOUYKH 10
12 IUIOCKOCTH B KOOpJIMHATaX
HaxoxneHue paccTossHUM OT TOYKHU 10
13 IJIOCKOCTH B KyOe
Haxoxzaenue paccTossHUM OT TOYKHU 10
14 IJIOCKOCTH B MPAaBUJIbHOW MUPAMUJIE
KonrponbHas pabora "AHanuruueckas
15

reoMerpus"




CeueHHUs MHOT Or'PaHHUKOB: CTAHAAPTHLIC

16 MHOTOTPAaHHUKH

CeueHust MHOTOTPAHHUKOB: METO/T CJIE/I0B
17

CedeHnst MHOTOTPAHHUKOB: CTaH/IapTHHIE
18 IIJIOCKOCTH, MIEPECEUEHUs MPSMBIX U

MJIOCKOCTEH

[TapaynenpHble NPAMBIE U INIOCKOCTH:
19 napasuleibHbIE CEYEHUS

[TapaynenpHbIe NPSAMBIE U INIOCKOCTH: PACUYET
20 OTHOILICHUI

[TapaynenpHbIe NPAMBIE U INIOCKOCTH: YTJIbI
21

MCKAY CKPCIIMBAOIIMMHUCA MMPAMBIMHA




[IeprieHquKyIsIpHBIE MPSAMBIE U INIOCKOCTH:

22 CTaHJapTHBIE NTApbl NEPIECHIUKYIIAPHBIX
IIJIOCKOCTEMN U MPAMBIX, CAMMETPUH
MHOTI'OTPaHHUKOB
[IepnieH UKy pHBIE MIPSAMBIE U INIOCKOCTH:

23 TeopeMa O TPeX MEPIEHANKYJIIIpax
[lepnieHIUKyISIPHBIE NIPSMBIE U TUIOCKOCTH:

24 BBIUMCJICHUS [UIMH B MHOTOIPaHHUKAX
[ToBTOpEHME: MIOIMAa MHOTOYTOJIBHUKOB,

25

(dbopMyIIbI 1S TUI0MIa e, COOOpakeHUs
noxoous




26

HOBTOpeHI/IeZ mIomaan MHOTOYyroJIbHUKOB,
(hopMyIIBI 17151 TUTOIIAEH, COOOpasKeHUs
noxoous

27

[ToBTOpEHUE: MO I1 MHOTOYTOJIbHUKOB,
(dhopMyIbI 1715 TUTIOIAAEH, COOOpaskeHUs
og00us

28

[nomanu ceyeHnii MHOTOTPaHHUKOB:
IUTOIIAIM TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPaKECHHUS MO00US

29

[nomanu ceyeHnii MHOTOTPaHHUKOB:
IUTOIIAIA TIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUS MO00Us




KonTponsnas padora "[loBTopenue:

30 MHOT'OTPaHHHUKH, CEYEHUS] MHOTOIPaHHUKOB"
O06BEM Tema. O0BeM IPSIMOYTOJILHOTO
31 napaJsenenunesa
3anauu 00 yABOEHHH Ky0a, 0 KBaJpaType
32 Ky0a; 0 TPUCEKLIUHU yTiia
CrepeoMeTpHUEeCKHE 3a/1a4H, CBSI3aHHbIE C
33 00BEMOM MPSIMOYTOJIBHOTO
napasuiesienumes1a
[Ipuknaanble 3a1a4u, CBSI3aHHbIE C
34 BBIYUCIICHHEM 00BbEMA IPSMOYTOJIBHOTO
napaJesenunesa
O06bEM IPSIMOI TPU3MBI
35
CrepeomeTpHyeCcKHe 3a/1aui, CBSI3aHHbIE C
36

BbIYUCIIEHHEM 00BEMOB IPSMOM MPU3MBI




[Ipuknaanble 3a1a4u, CBSI3aHHbBIE ¢ 00BEMOM

37 IIPSIMOM IIPU3MBI
Brruncnenue 06bEMOB TeIl € TOMOIBIO
38 ornpenenénHoro uHTerpana. O0bEM
HAKJIOHHOW NPU3MBI
Brruncinenne 00bEMOB TEN ¢ IOMOIIBIO
39 onpenenéHHoro uaTerpaiga. Oobém
IIUPAMHU/IBI
dopmyna 06béMa nupamuisl. OTHOILIEHHE
40 00BEMOB MUPaMUJ C OOLIUM YTIIOM
®opmyna 06béMa nupamuisl. OTHOILICHHE
41 00BEMOB MMUPaMHU/ C OOLIMM yTIIOM
CrepeoMeTpUUECKUE 33]]a4H, CBA3aHHbIE C
42

00BbEMaMH HAKJIIOHHOW MTPU3MBI




CrepeoMeTpHUECKHE 33]a4H, CBA3aHHBIE C

43 00BEMaMU THPaAMUJIBL
[Ipuknanueie 3anayn mo Teme "OO0bEMBI TEN",
44 CBsI3aHHBIE C 00BEMOM HAKIIOHHOM MPU3MBI
[Mpuknanueie 3anayn mo Teme "OO0bEMBI TEN",
45 CBSI3aHHBIE C 00BEMOM MUPAMUJIBI
[Ipumenenne 06bEMOB. Brruncienue
46 paccTosIHUSA 10 TIOCKOCTH
Konrtponbnas padora "O0bém
47 MHOrorpaHHuka"
HunmuHaapudeckas MOBEPXHOCTb,
48 oOpa3yroniye HWIHHIPHUIECKON TOBEPXHOCTH
Humuaap. [psimoit KpyroBoil UIUHID.
49

[Tmomraap MOBEPXHOCTH MUITUHIPA




Konnueckast moBepxHOCTh, 00pa3yromiue

50 KOHHUYECKOMU moBepxHocTu. Konyc

CedeHue KOHyca MIOCKOCTHIO,
S1 napauieIbHOM MIIOCKOCTH OCHOBaHUS

VYceu€nnsiii konyc. M3o00paxkeHne KOHyCOB H
52 yCEUEHHBIX KOHYCOB

[Tmomane 60KOBOI MOBEPXHOCTH M IOJTHOM
53 MOBEPXHOCTH KOHYyCa

[Tmomank 60KOBOI MOBEPXHOCTH M ITOJTHOM
54

INOBCPXHOCTU KOHYCA




CrepeomeTpuueckue 3a1aui Ha

35 JI0KA3aTeJIbCTBO U BBIYUCIIEHNUE,
MOCTPOEHUEM CEYEHU LMJIMHAPA, KOHyCca
CrepeomeTrpuueckue 3aJau Ha

36 JI0KA3aTeJIbCTBO U BBIYMCIIEHUE,
IMOCTPOEHUEM CEYEHUN LMIIMHAPA, KOHYyCca
[IpukinagHeie 3aqa4n, CBSI3aHHBIE C

S7 HUIUHAPOM
HpI/IK.HaI[HBIe 3aJa4u, CBA3aHHBIC C

58 MUWINHIPOM
Cdepa u map

59
[Tepeceuenue cdeps! U mapa ¢ MIOCKOCTHIO.

60

Kacanue mapa u cdepsl miockocTero. Bun u
n3o00pakeHue mapa




ITepeceuenue cdeps! U mapa ¢ IIOCKOCTHIO.

61 Kacanue mapa u cdepsl miockoctero. Bun u
n300pakeHue mapa
VYpaBuenue cepsl. [Inomans chepst u eé
62 yacTen
Cummerpus chepsl 1 mapa
63
CrepeoMerpuueckue 3aJa4uu Ha
64 JI0Ka3aTeNbCTBO U BBIYUCIICHUE, CBSI3aHHBIC
co cdepoii u mapom, OCTPOSHUEM UX
CEYEHUH IIOCKOCTBIO
CrepeoMeTrpuueckue 3aJauu Ha
65

J0Ka3aTCjIbCTBO U BBIYHUCICHUC, CBA3aHHBIC
co cepoii 1 mapom, MOCTPOCHUEM UX
CEUYEHHI MIIOCKOCTHIO




66

[Mpuknanueie 3a1a4un, cBsi3aHHBIE CO cepoit

U I11apOM
[ToBTOpEHUE: OKPYKHOCTH Ha MIIOCKOCTH,
67 BBIUUCIICHUS] B OKPY>KHOCTHU, CTaHAAPTHbIE
nmonoous
Paznuunbie KoMOMHAIMY TET BPAIICHUS U
68 MHOTOT'PaHHUKOB
3anauu o teme "Tena U MOBEPXHOCTH
69 BpanieHus"
3anauu o reme "Tena U MOBEPXHOCTH
70 BpanieHus"
KonTtponbHas padora "Tena u moBepXHOCTH
71 BpanieHus"
O0beéM mumuHapa. Teopema 06 00bEME
72

IpAMOTo HUJINHApPA




Brruucnenue 00bEMOB TEN ¢ HOMOILBIO

73 onpeaenénHoro uarerpaita. O0bpéM KoHyca
[Tmomany 60KOBOM ¥ MOTHOM MOBEPXHOCTH
74 KOHyCa
CrepeomMeTpryUecKue 3a/1a4uu, CBI3aHHBIC C
75 BBIYHCIICHHEM 00BEMOB IIMIIMH/IPA, KOHYCa
[Ipuknagueie 3agaun mo Teme "OO0bEMBI 1
76 IJIOIIAAN TOBEpXHOCTEHN Ten"
O6béM mapa u maposoro cexkropa. Teopema
77

00 00béme mapa. [lnomans cdepsl.
CrepeoMeTpHUYECKHUE 3a]1a41, CBSI3aHHBIC C
BBIYUCIICHHEM 00BEMOB 111apa, IapoBOro
CErMEHTa U MIAPOBOT0 CEKTOpa




78

[Mpuknanueie 3anayun mo Teme "OO0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM I1apa U IUIOIIA/IBIO
chepbl. COOTHOIICHUS MEXKIY TIIOMIA MU
MMOBEPXHOCTEH U 00bEMaMU TIOTIOOHBIX TEJ

79

[Tono6Hble Tena B mpocTpaHcTBe. M3Menenue
o0Bvéma npu nogobuun. CTepeomMeTpudecKue
3a/1a4y¥, CBSI3aHHBIE C BBIYUCICHUEM 00BEMOB
TEJI ¥ IJIOMIAJEN TOBEPXHOCTEN

80

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

81

JBuxenus npoctpancTBa. OToOpaskeHusl.
JIBmxeHus u paBeHCTBO uryp. O0mue
CBOMCTBA JIBU)XCHUHN




Buael n1BukeHMit: napauielIbHbIN NEPEHOC,

82 [EHTpaJIbHasi CHMMETPHS, 3epKalbHast
CUMMETpHS, TIOBOPOT BOKPYT MPSIMOMA
[Ipeo6paszoBanust mogobus. [Ipsmas u chepa

83 Ditnepa
I'eomerpuueckue 3a1a4n Ha IPUMEHEHHUE

84 JIBYOKEHUS
KontponbHas padota "BekTopsl B

85 npocTpaHcTae”

Ob6o06maromee mosropenue 11 moHsTHit u

86

MeToJ10B Kypca reometpun 10-11 kiaccos,
cucremaTusanus 3Hanuil: "[lapamienbHOCTh
MPSIMBIX U TJIOCKOCTEH B TPOCTPAHCTBE"




87

Ob6o6maromee nosropenue 11 nmoHaTuit u
MeTOoJ10B Kypca reometpun 10-11 kiaccos,
cuUcTeMaTu3anus 3HaHuii: "BeKkTopsl B
npoctpaHcTae”

88

Ob6o6maromee nosropenue 11 nmoHaTuit u
MeToJ10B Kypca reometpun 10-11 kiaccos,
cUcTeMaTu3alus 3HaHuil: "BeKkTopsl B
npocrpaHcTae”

&9

Ob6o6maromee noropenue 11 nmoHaTuit u
MeTOoJ10B Kypca reometpun 10-11 kiaccos,
cuctemarusanus 3HaHuil: "OobeM
MHOTOrpaHHHKA"

90

Ob6o6maromee noropenue 11 noHaTuit u
MeTOoJ10B Kypca reometpun 10-11 kiaccos,
cuctemarusanus 3HaHuil: "Oobem
MHOTOrpaHHHKA"




Ob6o6maromee nosropenue 11 nmoHaTuit u

91 MeTo/10B Kypca reometpun 10—11 kimaccos,
cucreMaTtusanus 3Hanui: "I lomann
TMOBEPXHOCTU U 00BEMBI KPYTIIBIX TeN"
O6o06maromee moBTopeHue 11 moHsTHiA 1

92 MeTo0B Kypca reomerpun 10—11 kmaccos,
cuctemaruzanus 3HaHuit: "[nomanu
MOBEPXHOCTU M 0OBEMBI KPYTIIBIX TET"
Wrorosas koHTpoJsibHas paboTa

93
HroroBas koHTpoabHas paboTa

94
[ToBTOpeHnue, 06001IeHNE U cUCTEMaTH3aIUs

95

3HAHUN




96

Hcrtopus pa3Butus cTepeoMeTpUH Kak HayKH
1 €€ pOoJib B Pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

97

Ucrtopus pa3Butus crepeoMeTpun Kak HayKH
U €€ pOoJib B Pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

98

Hcrtopus pa3Butus cTepeoMeTpUH Kak HayKH
U €€ poJib B Pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

99

Hcrtopus pa3BuTUs CTEpEOMETPUM KaK HAYKH
U €€ pOoJib B Pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI




Hcropus pa3BuTHs CTEPEOMETPUH KaK HAYKU
1001 e pOJIb B pa3BUTUH COBPEMEHHBIX
WH)KCHEPHBIX Y KOMITbIOTEPHBIX TEXHOJIOTUN

Wcropus pa3BuTHs CTEPEOMETPUH KaK HAYKU
1011 e pOJIb B pa3BUTUH COBPEMEHHBIX
MH)KCHEPHBIX Y KOMITBIOTEPHBIX TEXHOJIOTUN

Hcropus pa3BuTHs CTEPEOMETPUH KaK HAYKU
1021 e pOJIb B pa3BUTUH COBPEMEHHBIX
VMH)KEHEPHBIX Y KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBFPA30BATEJILHOM ITPOT'PAMMBI

10 KJIACC

Koxa
NnpoBepsieMor
0 pe3yJbTara

IIpoBepsiemble NpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHO MPOrPaMMbl CPeTHEr0 001Iero 06pa3oBaHMs

7

I'eomerpus

7.1

OHCpHpOBaTB IMOHATHAMMU: TOUKA, IIpAMaA, IJIOCKOCTb

7.2

[IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX IIPU PELICHUH
reOMETPUUYECKUX 3a/1a4

7.3

OHCpI/IpOBaTL MOHATHUAMU: TAPAJUICITIBHOCTE W TCPHCHAUKYIAPHOCTH
IPSIMBIX U IJIOCKOCTEN

7.4

KnaccugunupoBars B3auMHOE pacroyiOK€HUE NPSIMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE

7.5

OnepupoBaTh MOHATUSAMU: JBYTPaHHBIN YroJl, TPaHU JABYTPAHHOTO YIJa,
peOpo ABYIpaHHOIO yIiia, JMHEHHBIN yroi ABYIPaHHOIO yIia, rpaaycHas
Mepa JBYTPaHHOIO yria

7.6

OHGpI/IpOBaTI) IMOHATUAMU. MHOI'OIpaHHUK, BBIHYKHBIﬁ n HGBBIHYKHBIﬁ
MHOI'OI'paHHUK, 3JICMCHTBEI MHOI'OI'paHHUKaA, HpaBI/IHBHBIﬁ MHOTI'OI'paHHUK

7.7

PacriozHaBaTh OCHOBHBIE BH/bl MHOTOIPDAaHHUKOB (IMpaMuja, NpU3Ma,
PSMOYTOJIBHBIN Mapajiesnenune, Kyo)

7.8

KnaccudumnmpoBaTe  MHOTOTPaHHUKH, BBIOMpass  OCHOBaHUS s
KiaccupuKauuu  (BBINYKJIBIE W HEBBITYKJIblE  MHOTOTPAaHHUKH,
IMPaBUJIbHLIC MHOT'OT'paHHUKH, MpsAMbIC u HAaKJIOHHBIC IIPU3MBEI,
napajuieJaenuneibl)

7.9

OHGpHpOBaTL IIOHATHUAMMU CeKyliasa IIIIOCKOCTD, CCUCHHUC
MHOT'OI'PpaHHUKOB

7.10

OOBSICHATH  NPUHLHUIIBI  [OCTPOCHHUS  CEYEHUH  MHOIOTPAHHUKOB,
UCIIOJIB3YSl METO/] CIICZOB

7.11

Ctpoutp cedeHHMsI MHOTOIPAaHHHUKOB METOJIOM CJIE€JIOB, BBIIOJHSATH
(BBIHOCHBIE) TUIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX OO0BEMHBIX (UTYD:
BHJI CBEPXY, COOKY, CHU3Y

7.12

Pemate 3ala4i Ha HAXOXKIACHUC TCOMCTPHUYCCKUX BCIUYHH 110 06pa3naM
WKW ajirOpuTMaM, MNPUMCHAA H3BCCTHLIC AHAJIUTHYCCKUC MCTOAbLI IIPU
PCIICHHU CTAaHAAPTHBIX MATEMATHYCCKHUX 3aJad Ha BBIYHCIICHHC
paCCTOSIHI/Iﬁ MCXKAY ABYMs TOYKaMH, OT TOYKH OO HpHMOﬁ, OT TOYKHIO
IJIOCKOCTH, MEXKAY CKPCHIUBAOIIHUMHUCS ITPAMBIMUA

7.13

Pemats 3ala41 Ha HAXOXKIACHUC TCOMETPHUICCKUX BCIUYMH 110 06p3311aM




WKW aJirOpuTMaM, MNPUMCHAA H3BCCTHBIC AHAJIUTHYCCKUC MCTOAbLI ITPU
pPE€IICHUN CTaHAAPTHBIX MATEMAaTHYCCKUX 3adad Ha BBIYHCIICHHE YIJIOB
MECKAY CKPCHIMBAKOIIMUMHUCA MPAMBIMH, MCKIY HpﬂMOfI Hn IINIOCKOCTBIO,
MCKAY IJIOCKOCTAMU, ABYI'PDAHHBIX YIJIOB

7.14

Beruucnsate 00BEMBI W IUIOMIAAM TIOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mupamMuaa) ¢ MpuMeHeHueM (HOpPMYJI, BRIYUCIISITH COOTHOIICHUS
MEXTY TUTOIIASIMH MIOBEPXHOCTEH, o0BEMaMu OJTOOHBIX
MHOTOTPaHHUKOB

7.15

OnepupoBaTh MOHATHSAMHU: CUMMETPHSl B NPOCTPAHCTBE, LIEHTP, OCb U
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYpPbI

7.16

W3Bnekath, mpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, MpeACTaBICHHYIO Ha
YepTekax U pUCYHKax

7.17

[IpumensTh reoMeTpudeckue (akThl A PEHICHUS CTEPEOMETPHUECKUX
3a/1a4, MIPEANONArailiuX HECKOJIbKO IIaroB pPELICHMs, €CIU YCIOBHUs
NpUMEHEHHUS 3aJ]aHbl B SBHOH (popme

7.18

HpI/IMeHHTB HpOCTCI\/'IU_II/Ie nporpaMMHbBIC CPEACTBA W  IJICKTPOHHO-
KOMMYHUKAIITMOHHBIC CUCTCMBbI ITPHU PCHICHUN CTCPCOMCTPUICCKUX 3a/1a1

7.19

[TpuBOIUTH MpPUMEPHI MaTEMaTHYECKUX 3aKOHOMEpPHOCTEW B MPUPOIE U
JKU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

7.20

[IpuMeHATh MOTyYEeHHBIC 3HAHUS Ha MPAKTUKE: aHAJTU3UPOBATH PEATbHBIC
CUTYyaIluu U IPUMEHSTh N3yYCHHBIC TIOHSTHS B IIPOIIECCE TMTOMCKA PEIICHHUS
MaTeMaTH4eckKu  cHOpMYIHPOBAaHHOW  HPOOJIEeMbl,  MOJAEIUPOBATH
pealibHble CUTYallMd Ha S3bIKE T€OMETPHUH, UCCIIE0BATh MOCTPOCHHBIC
MOJIEJIU C UCTI0JIb30BAaHUEM F€OMETPUUECKUX MOHATHI U TEOPEM, armapara
anreOphl, pemaTh MPAKTUYECKHE 3a7add, CBSI3aHHBIE C HAXOXKICHUEM
T€OMETPUUYECKUX BEJIMYUH

11 KIIACC

Kox
npoBepsieMor
0 pe3yJabTarTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThl 0CBOEHUSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeiHero 001ero oopa3oBanusi

6

I'eomertpus

6.1

OnepupoBaTh MOHATUSAMH: LHUIHMHAPUYECKAs MOBEPXHOCTb, 00pa3yloIine
LII/IJIHHI[pH‘ICCKOI;'I MMOBCPXHOCTHU, HUIUHAP, KOHHUYCCKAsA IMOBCPXHOCTD,
oOpa3yromue  KOHMYECKOM  IOBEPXHOCTH, KOHYC, cdepuyeckas
[MOBEPXHOCTh

6.2

Pacnio3naBate Tena BpaieHus (MIMHAP, KOHYC, cdepa U 1map)

6.3

OOBACHATH CITOCOOBI TIOJYYECHHS TEJI BpAIICHUS




6.4

KnaccudumupoBars B3auMHOE pactoyiokeHHe chephl U TIIOCKOCTH

6.5

OnepupoBaTh MOHATUSIMH: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa,
BBICOTA CEIMEHTa, IIApOBOH CII0H, OCHOBaHME IIAPOBOTO CJOS, BHICOTA
IIAPOBOTO CJI0s, ITAPOBOH CEKTOP

6.6

Boruncnare 00bEMBI M MIJIOHIATM  MOBEPXHOCTEH Teld BpalleHHs,
TreOMETPUYECKUX TeJI C MPUMEHEHUEM (popmyt

6.7

OnepupoBaTh TMOHATHUSMH: MHOTOTPAHHUK, BIIMCAaHHBIM B cdhepy u
OTHMCaHHBIN 0KOIIO cdepsl, chepa, BIMCaHHAS B MHOTOTPAHHHUK UJIH TEJIO
BpallleHuUs

6.8

BBIYHCIATE  COOTHOIICHHWS MEXKIY IUIOMAQJSIMH  IOBEPXHOCTEH U
00BEMaMHU ITOTOOHBIX TEN

6.9

N3obpaxkats m3ydaemble (GUTYPBI OT PYKH U C MPUMEHEHUEM IPOCTHIX
YepTEKHBIX THCTPYMEHTOB

6.10

BbIMonHATE (BBIHOCHBIE) IIJIOCKHE YEpPTEKU W3 PHUCYHKOB MPOCTHIX
00BEMHBIX (UTYpP: BHI CBEpXy, COOKY, CHU3Y; CTPOHUTH CEUEHHUS Tell
BpalICHUs

6.11

W3BnekaTh, MHTEPHPETHPOBATH M MpPeoOpa3oBbIBATh HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYypax, MPEJCTaBICHHYIO Ha
yepTexax U pUCyHKax

6.12

[TpumensTh reoMerpuueckue (HakThl A PELICHUS CTEPEOMETPHUUECKHX
3a7la4, MNPEANOJIaramliuX HECKOJIbKO ILIArOB PEILICHHS, €CIU YCIOBUSA
MPUMEHEHUS 33JIaHbl B IBHOU (hopMe

6.13

OnepupoBaTh MOHSATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIHOJIHSITB HeﬁCTBHH CJIOKCHUSI BeKTOpOB, BbBIYHUTAHUSA BGKTOpOB nu
YMHO)KGHI/ISI BeKTopa Ha 4ucio, O6’I)$ICH5[TI), KaKnuMHnu CBOI\/JICTBaMI/I OHHU
o0JIamaroT

6.15

HpI/IMeHSITb MpaBHJIO MapaJuICiCnumncaa npu CJI0KCHUU BEKTOPOB

6.16

OHCpHpOBaTB MNOHATHAMMU: JACKAPTOBbBI KOOPAUWHATBI B IMPOCTPAHCTBEC,
BCEKTOpP, MOAYJIb BCKTOpA, PABECHCTBO BCKTOPOB, KOOPAHWHATBHI BCKTOpPA,
yroia MCKAY BCKTOpPAaMH, CKaJIIpHOC MMPOU3BCACHUC BCKTOPOB,
KOJUIMHCAPHBIC 1 KOMIIJIAHAPHLIC BEKTOPLL

6.17

HaXOI[I/ITb CYMMY BCKTOPOB M IPOU3BCACHHUC BCKTOpPA HaAa 4YHCIIO, YI'OJ
MCKAY BCKTOpaMH, CKAJIIPHOC MPOU3BCACHHUC, PACKIIAABIBATE BCKTOP IIO
ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3anaBath IUIOCKOCTh YpaBHEHHEM B JIEKapTOBOM CUCTEME KOOPIUHAT

6.19

Pemats HpOCTGfILHHC reoOMCTPpHUYCCKUC 3a1a4r Ha MPUMCHCHUC BCKTOPHO-
KOOPpAWMHATHOTO METOJa

6.20

Pemars 3aJa4yd Ha A0Ka3aTCJIbCTBO MATCMAaTHUYCCKUX OTHOIIICHUH U
HaxXOKACHUC I'COMCTPUICCKUX BCIUYHH I10 06pa3uaM W aJirOpuTMaM,
IMPUMCHSA HN3BCCTHBIC MCTOJBbI npu pPCIICHNN CTaHAAPTHBIX
MAaTCMaTHYCCKUX 3a1a4




6.21

[IpuMeHATh npoCTEHIINE NPOrpaMMHBIE CpPEICTBA M JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PEILICHUN CTEPEOMETPUYECKHUX 3a1a4

6.22

[IpuBOIUTE MpUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B IIPUPOAE U
JKU3HM, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE

6.23

[IpumeHATHh ONyYEHHBIE 3HAHUS HA MPAKTUKE: AHATU3UPOBATH PEATIbHBIE
CUTYallMU U IPUMEHSTh U3YUYEHHBIE TOHATHS B ITPOLECCE TOUCKA PELICHUS
MaTeMaTHYeCKd  CHOPMYIHPOBAHHOW  TPOOJIEMBbI,  MOJEITUPOBATH
peaJIbHBIE CHUTYAllMM Ha SI3bIKE N'€OMETPUM, HCCIEIOBATH MOCTPOCHHBIC
MOJIEJH C UCITOJIb30BAaHUEM T€OMETPUYECKUX MOHATUIA U TEOPEM, armapara
anreOppl, pemarh MPaKTUYECKHE 3aJauyd, CBSI3aHHBIE C HAXO0XKIECHUEM
reOMETPUUYECKUX BEINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Konx

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

7

I'eomeTpus

7.1

OcCHOBHBIE TIOHATHS CTEpEOMETpUHU. TouKa, TpsMas, IIOCKOCTh, MPOCTPAHCTBO.
[TonsATHE 00 aKCHOMATHYECKOM TIOCTPOCHUH CTEPEOMETPHHU: AKCHOMBI CTEPEOMETPHH
U CIIC/ICTBUS 3 HUX

7.2

B3aumHoe pacrnosnokeHue OpAMBIX B IPOCTPAHCTBE:  IE€pECEKaroIIHecs,
napajulejibHble M CKpeuuBarouiecs: mnpsmble. [lapamnenbHOCTh OpSIMbIX U
IUIOCKOCTEH B NPOCTPAHCTBE: MapajjiesibHble IMpsiMble B  MPOCTPAHCTBE,
NapayIeIbHOCTh TPEX NPAMBIX, MAapauUIEIbHOCTh HPSAMOM U IUIOCKOCTH. YTJIBIC
COHANpPAaBJICHHBIMU CTOPOHAMH, Yrojl MEXIY MpsSMBIMH B IPOCTPAHCTBE.
[TapaniaenbHOCTh IIIOCKOCTEN: MapajliebHbIE INIOCKOCTH, CBOMCTBA MapalIeIbHbIX
wiockocteil. Ilpocreiime npocTpaHCTBeHHbIE (UIYPbl HA IJIOCKOCTU: TETPadp,
KyO, mapaysienenue;], oCTPOSHHEe CeUeHHUH

7.3

[lepneHIUKYISIPHOCTh NPSMOM M IUIOCKOCTH: TEPHNEHAMKYJSPHBIE IPSIMbIE B
IIPOCTPAHCTBE, MIPSAMBIE NTapAJIJICIbHBIE U IEPIIEHAUKYIISPHBIE K INIOCKOCTH, IIPU3HAK
NEPIEHIUKYISIPHOCTH MIPSAMOM U IUIOCKOCTH, TEOPEMA O IIPSIMOM MEPIICHIUKYIIIPHON
IIJIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: YIOJI MEXKIY IPAMOU U INIOCKOCTBIO, ABYTPAHHBII
yroj, JMHEMHBIM Yrojl JBYrpaHHOro ymia. [leprneHIuKynsip ¥ HaKIOHHBIC:
paccTosiHue OT TOYKH A0 INIOCKOCTH, PACCTOSIHUE OT MPSAMOU 10 IIIOCKOCTH, IIPOEKIIHS
¢burypsl Ha  IUIOCKOCTb.  [lepneHAMKYJISPHOCTh  IUIOCKOCTEH:  MpHU3HAK
NEPIEHIUKYIISIPHOCTH JBYX IUIOCKOCTEN. Teopema 0 TpEX meprneHauKysapax

7.4

IloHsiTHE MHOTOrpaHHMKA, OCHOBHBIC JJIEMEHTBI MHOTOIPDAaHHMKA, BBIIYKJIBIE M
HEBBIITYKJIbIE MHOTOI'PDAaHHHMKH, pPa3BEPTKA MHoOrorpaHHuka. [Ipusma: n-yrosbHas
Ipu3Ma, TpaHU U OCHOBAHMS MPU3MBI, IpsIMasi ¥ HAKJIOHHAs IpPU3MbI, OOKOBas U
II0JIHAS ITIOBEPXHOCTH Npu3Msbl. [lapamenenunen, npsMoOyronbHbIi MapauieIenuIe]
u ero coicrtsa. [Iupamuna: n-yroipHas nupaMuza, TpaHd 1 OCHOBAaHUE NTHPaMUIBI,
OOKOBasi U IOJIHAsl TOBEPXHOCTh NMHUPAMU[bI, NIPABUIIbHAS U yCEUEHHAs NMUpaMHJa.
OnemeHTHl NpuU3Mbl U nHUpaMuibl. lIpaBUibHBIE MHOTOIpaHHUKHU: IIOHSATHE
IIPaBWJIBHOTO MHOIOTpaHHMKA, NpaBUibHAs IpuU3Ma M MpaBUibHAs NHUpaMUja,
IIpaBWIbHAs TPEYroJibHas NUpaMuAa U MpaBWIbHBIN TeTpasap, KyO. IIpencrasnenue
O NpPaBWIbHBIX MHOIOTPAaHHUKAX: OKTa3Jp, AOAEKa’aAp U ukocadapyrue CeueHus
MIPU3MBI U TUPAMUBI

7.5

CI/IMMCTpI/IH B IIPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIIBHO TOYKH, HpﬂMOfI, IIJIOCKOCTH.
ONEMEHTBI CUMMCTPUHU B nupaMujaax, napajjiejacnuicaax, IMPpaBUJIIBHBIX
MHOT'OrpaHHHUKax

7.6

Brlunciaenue »1eMEeHTOB MHOT'OT'PAaHHUKOB: pe6pa, AuaroHajiv, YIJIBI. IInomane
OOKOBOM MMOBCPXHOCTU H MOJTHOM MMOBCPXHOCTU HpHMOﬁ IIpU3MBbI, IUIOIIAAb




OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMoi npu3Mmbl. [lnomans 60koBoi
MOBEPXHOCTH W IOBEPXHOCTH MPABUJIBHONM NUPAMHUABI, TEOpEeMa O IUIOLIAIN
yceu€HHoil nmupamuabl. [Toustue 06 06béme. OObEM MUPAMUIBI, TPUIMBI

7.7

[Tono6uble Tena B npoctpaHcTBe. COOTHOLIEHUS MEXTY IUIOMIASIMU TTOBEPXHOCTE,
o0BEMamMu MOJOOHBIX Tel

11 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

6

I'eomeTrpus

6.1

Hunuaapuyeckas MOBEPXHOCTb, 00pa3yoIKe UINHAPUIECKON TOBEPXHOCTH, OCh
MWIAHIPUYECKONH TIOBEpXHOCTH. [MmuHAp: OCHOBaHUS U OOKOBas MOBEPXHOCTH,
oOpasyrommas 1 0Ch, TUIONIAAh OOKOBOW U MOJIHOW TTOBEPXHOCTH

6.2

Konundeckass moBepXHOCTh, 00pa3yroline KOHUYECKOW TOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOM MoBepXHOCTH. KOHYyC: OCHOBaHUE U BepIlIMHA, 00pa3yroas
Y OCh, TUIOIIA]Tb OOKOBOM M IOTHOM ITOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yoIne
U BBICOTA, OCHOBAHUA U OoKoBas IMOBEPXHOCTDH

6.3

Cdepa u map: ueHtp, paanyc, 1naMmeTp, IUIoMIalb MOBEpXHOCTH chepbl. BzanMHoe
pacnionoxkeHue chepsl u TUNIOCKOCTH, KacaTellbHas IIOCKOCTh K cdepe, Tuionais

cdepsr

6.4

I/I306pa)KeHI/IC TCJI BpallICHUS Ha IMJIOCKOCTH. Pa3BépTKa NWJIMHAPA U KOHYCa

6.5

KomOunanmu Ten BpamieHuss U MHOTOTPAaHHMKOB. MHOTOTpPaHHHUK, OIHMCAHHBIN
okoJto cdepsl, cepa, BMcaHHAs] B MHOTOTPAHHUK, HIIA TEJI0 BpaIEHHUs

6.6

[TonstTre 06 o0BEMe. OcHOBHBIE CBOWcTBa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO MapajuieNienumnena u ciaeactBus u3 He€. OO0OBbEM LMIMHIPA,
koHyca. O0BEM mapa u iomaab chepsl

6.7

[MomoOupie Tema B mpoctpaHcTBe. (COOTHONICHUS MEXIY — IUIOMIAISIMU
MOBEPXHOCTEH, 00BbEMaMU TOJJOOHBIX Tel

6.8

Ceuenuss mMiaMHIpa (MapajuleIbHO M NEPIEHAUKYJISIPHO OCH), CEUeHHsI KOHyca
(mapasuienbHOE OCHOBAHUIO M MTPOXOASIEee Yepe3 BEPIIMHY ), CeUeHHs 1apa

6.9

BexTop Ha miockoctd W B mpocTtpaHcTBe. CllO)K€HHE M BBIYMTAHHE BEKTOPOB.
YMHOKeHHe BeKTOopa Ha 4ucio. Pa3nokeHrne BeKTopa mo TpEM HEKOMILIaHAPHBIM
BekTopaMm. [lpaBuno mapamnenenumnena. Pemnenwe 3amad, CBS3aHHBIX C
MIPUMEHEHUEM MPABUJI ACHCTBUI C BEKTOpaMu

6.10

[IpsimoyrosibHast cucreMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaTel BekTopa.
[Ipocreiiine 3amaun B KOOpJAMHATaX. YToJd MeExAy BekTopamu. CkalspHOe
MIPOU3BE/ICHNE BEKTOPOB. BhIUKCiIeHUE yIriioB MEXAy MPSMBIMH U ILIOCKOCTSMHU.
KoopanHaTHO-BEKTOPHBIN METO/1 IIPU PELICHUH FE€OMETPUUECKUX 3a/1a4




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

Kon
npoBepsieM
oro
TpeOOBaHU
|

IIpoBepsiemble TPeOGOBaHMSA K NMPEIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 001ero
o0pa3zoBaHust

Brnanenne MeTomaMu 10Ka3aTenbCTB, aTOPUTMAMH PELICHUS 3a1a4; YMEHUE
(dbopMyIHpOBaTH W ONEPHPOBATH MOHATHAMH: ONpEACICHHe, aKCHOMa,
TeopeMa, CJIEICTBUE, CBOWCTBO, NMPHU3HAK, JI0KA3aTEIbCTBO, PAaBHOCHJIbHBIC
(GOpMYIHMPOBKH; TPUMEHATh HUX; yMEHHE (OPMYIHPOBATH OOpaTHOE U
IPOTUBOIIOJIOKHOE YTBEPXKJICHNUE, TPUBOJUTH NPUMEPHI M KOHTPIIPUMEDPHI,
UCTOJNB30BaTh ~ METOJ  MAaTeMaTHYeCKOM  WMHAYKUWH;  TPOBOAMTH
J0Ka3aTeIbHbIe PacCyKACHHS MPH PEIICHUN 33]a4, OLCHUBATH JIOTHUECKYIO
MPaBUIIBHOCTH PACCYXKICHUI; YMEHHE ONIEpUPOBATh OHATHSIMH: MHOKECTBO,
MOJIMHOKECTBO, OIEpallid HaJ, MHOXKECTBAMH; yMEHHE HCIIOIb30BaTh
TEOPETUKO-MHO)KECTBEHHBIH anmapar IJisi ONMCAaHHs pEabHBIX MPOLIECCOB U
SIBJICHUH ¥ TIPH PEILICHHUH 3a71a4, B TOM YUCIIE U3 APYTHX YUEOHBIX ITPEIMETOB;
YMEHHE OTEepUPOBATH MOHATHAMHU: Tpad, CBA3HBIN Tpad, 1epeBo, LUK, rpad
Ha IUIOCKOCTH; YMEHHE 3aJaBaTh W ONKCHIBaTh Tpadbl pa3IUIHBIMU

Croco0aMu; NCTIOIB30BATh Tpadbl PU PEIICHUH 3a/1a4

YMeHue omnepupoBaTh IMOHATHUSMHU: HATYpallbHOE YHCIO, LEJN0e YHCIIO,
CTENEHb C LENbIM IOKa3aTeleM, KOPeHb HAaTypalbHOW CTETEHH, CTEIEHb C
panMoHaNbHBIM TOKa3aTeJeM, CTENEeHb C JeHCTBUTENLHBIM IOKa3aTeleM,
norapum 4mcia, CHHYC, KOCHHYC M TAHT€HC IPOU3BOJIFHOTO YHCIIa, OCTaTOK
[0 MOYJIO, PAlMOHAJIbHOE YHCIIO, UPPALMOHAIBHOE YHUCIO, MHOXKECTBA
HATypaJIbHBIX, LENbIX, PALUOHAIBHBIX, ICHCTBUTENBHBIX YHCEN; YMCHHE
UCTOJIb30BaTh NPU3HAKUA JEITUMOCTH, HAaUMEHBIIUH OOLIUI IenuTens u
HauMeHblee olmiee KpaTHOe, adroputM EBKimaa mpu pelieHuH 3ajad;
3HAaKOMCTBO C Pa3IMYHBIMHU TO3ULIHUOHHBIMU CUCTEMaMH CUUCIICHHS, YMEHHE
BBINIOJIHATh BBIYMCIICHHE 3HAYCHUI W TNpeoOpa3oBaHMs BBIPAKEHUH CO
CTereHsMH W Jiorapudmamu, mpeoOpa3oBaHus JAPOOHO-PAIIOHAIBHBIX
BBIDOKCHNWH; YMEHHE ONEPHPOBATh IOHATHSIMHU: IIOCIEIOBATEIHLHOCTD,

apupMeTHyecKasi Tporpeccusi, TeOMEeTpHUecKasi Mporpeccus, OSCKOHEYHO




yOBIBaromas reoMeTpuyecKas MIPOTPECCHs; yMeHHue 3aJ1aBaTh
MOCIIE0BATEILHOCTH, B TOM YHUCJE C MOMOIIBIO PEKYPPEHTHBIX (OPMYIL;
YMEHHE OIEePUPOBATh MOHITHUSIMHU: KOMIUIEKCHOE YHCIIO, COMPSKEHHBIS
KOMIUIEKCHBIE YHCIIa, MOAYJIh M apryMEHT KOMILJIEKCHOTO 4ucia, (opma
3aMUCH KOMIUICKCHBIX YHCeNl (reoMeTpuuecKasi, TPUTOHOMETpPUYECKas |
anrebpandeckas); yMeTh MPOU3BOJIUTH apu(PMETHUECKUe JEHCTBUS C
KOMIUIEKCHBIMH ~ YHCJIaMW;  TPUBOJIUTH  TMPUMEPBI  HCIIOJIH30BAHHS
KOMIUIEKCHBIX YHCEJI; ONEpUpPOBaTh MOHATUSAMU: MaTtpuua 2x2 u 3x%3,

OIpCaACINTECIIb MaTPHLIbI, FCOMCTpI/I‘IGCKI/II\/’I CMBICJI OITPECACIIUTEIA

YMeHHne onepupoBaTh IOHATHUSAMM: pPALMOHAIBHBIE, HWPPALMOHAIBHEIE,
MoKa3aTeJbHbIe, CTENEHHBbIE, JorapuMuyeckue, TPUTOHOMETPUUYECKHE
YpPaBHEHUs U HEPABEHCTBA, UX CHCTEMBI; YMEHHE ONEPUPOBATH IMOHATHUAMM:
TOXKIECTBO, TOXJECTBEHHOE IpeoO0pa3oBaHHe, YypaBHEHUE, HEPaBEHCTBO,
CUCTEMA YPAaBHEHHUI U HEPABEHCTB, PABHOCWIBHOCTh YPABHEHM, HEPABEHCTB
U CUCTEM; YMECHHE PEeIIaTh YPABHEHUs, HEPABEHCTBA U CUCTEMBI C IIOMOIBIO
pa3IMYHBIX MPUEMOB; peulaTh YPAaBHEHMs, HEPABEHCTBA U CHCTEMBI C
[apaMeTpoM; IMPHUMEHATb YPAaBHEHUSA, HEPAaBEHCTBA, WX CHUCTEMbI Ul
pelIeHrs MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMuHbIX 00JiacTell HayKu U

peabHOM KU3HU

YMeHue omnepupoBaTh MOHATHAMU:  (QYHKUUS, UYETHOCTh (DYHKIMH,
NEePUOANYHOCTh (PYHKIMHM, OTIPAHUYEHHOCTb (PYHKIIMH, MOHOTOHHOCTH
GbyHKIMH, SKCTpeMyM (GYHKIMH, HauOoJsiblllee M HaUMEHbLIee 3HAuYeHUs
GYHKIMK HAa TIPOMEXYTKe, HempepbiBHAsS (YHKIHS, aCHMIITOTHI Tpaduka
¢dbyHKUMH, TepBas U BTOpas MPOU3BOAHAA (DYHKIMHM, I€OMETPUYECKUN U
¢bu3nveckuii  CMBICH  MPOW3BOJHOW, MEpBOOOpa3zHas, ONpeaeTEHHBIN
MHTETpaj; yMEHHE HaXOIUThb AaCUMITOThI Tpaduka (YHKIHUH; YMEHHE
BBIUYUCIISATh MPOU3BOAHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO M KOMIIO3ULIUU
(GyHKUMH, HAXOIUTh ypaBHEHHE KacaTelabHOH K rpauKy QyHKLUHN; yMEHUE
HaXOJUTh MPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIMI; YMEHHE HCIOJb30BaTh
NPOU3BOJHYIO Ul HccieloBaHUsA (QYHKUMH, HAaXOAWTh HAWOOJbIIUE U
HAaMEHBIINE 3HAYCHUS (YHKIUH; CTPOUTh TIpaduKu MHOTOUIEHOB C
UCMOJb30BAaHUEM  amnapara MaTeMaTUYeCcKOro aHaiu3a; MPUMEHAThb
IIPOM3BOIHYIO /Ul HAXO0XKJIEHUSI HAWTYUIIETO PELIEHUS B IPUKIIAIHBIX, B TOM
qucae COLMAIbHO-DKOHOMMYECKMX U (U3MYECKMX 3ajjayaxX; HaxOAMUTh
Iomaan ¥ 00BEMBI (PUTYp C TMOMOLIBIO WHTETpajia; MPUBOAUTH MPHUMEPHI

MATCMAaTH4YCCKOro MOACIHUPOBAHHA C IIOMOIIBIO ,I[I/I(I)(bepeHHI/IaJIBHBIX




ypaBHEHUI

YMenue onepupoBaTh MOHATHAMH: rpapuk GyHKIUH, oOpaTHas QyHKIMS,
KOMMO3ULUS (GYHKUMH, JuHeHHas (QyHKIMS, KBagpaTU4Has (QYHKIHA,
panoHanbHas (QYHKIUS, CTENeHHas (YHKIMS, TPUTOHOMETPHUYECKHE
¢byHKuMH, oOpaTHBIE TPUTOHOMETpPHUYECKHE (YHKIMM, IOKa3zaTeNnbHas |
norapudmuueckas (yHKUMU; YMEHHE CTPOUTHh TIpaduKH H3YYEHHBIX
(GYyHKUMH, BBIOTHATH MpeoOpazoBaHus rpadukoB (yHKIMHA, UCTIONB30BaTh
rpaduKH 1715 U3y4EHHUs MPOLIECCOB U 3aBUCUMOCTEH, ITPU PELIeHUH 3a/1a4 U3
IpyruxX y4eOHbIX NpPEIMETOB M 3a/Jady W3 peaJbHOM KU3HM; BbIpaXaThb
¢dbopMysiaMy 3aBUCHMOCTH MEXy BEJIMYMHAMH; HCIIOJIb30BAaTh CBOMCTBA U
rpaduku QYHKUMH JUIs pellieHUs YypaBHEHWH, HEpPaBEHCTB M 3a1ady C
napaMeTpamu; u300paxaTb Ha KOOPJMHATHOM IIJIOCKOCTH MHOKECTBA

peIJ_IeHI/Iﬁ ypaBHeHHﬁ, HCPAaBCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBbIE 33/Ja4M pPa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, TOJIU U YacTH, Ha IBUKEHHE, pab0Ty, CTOMMOCTb TOBAapOB U YCIIYT,
HQJIOTW, 3aJa4d K3 00JacTU YNpaBJIEHUS JIMYHBIMM W CEMEWHBIMU
(¢uHaHCaMM); COCTaBIATh BBIPAKEHUS, YpPAaBHEHUS, HEPABEHCTBA U HX
CUCTEMBI II0 YCIIOBUIO 3aJlayd, HUCCIECAOBATh IIOJy4YCHHOE pEILIECHUE H
OLICHHMBATh IPaBAONOJOOHOCTh pE3yJibTaTOB; YMEHHME MOJEIUPOBATH
peanbHBIE CHUTyalldd Ha S3bIKE MAaTEMAaTHKH; COCTaBIIATH BBIPAXKECHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI IO YCJIOBUIO 3aJa4M, MCCIECI0BATh
MIOCTPOCHHbIE ~ MOJAEIM C  MWCIOJAb30BAaHMEM  ammapara  ajredpsl,

MHTEPIPETUPOBATH ITOJTYUYEHHBIN pe3yJIbTaT

YMeHne omnepupoBaTh MOHATUSMH: CpenHee apu(MeTHUecKoe, MeTuaHa,
HauOoJblllee U HaUMEHbIIEe 3HAYSHHs, pa3Max, JUCIepCHUsi, CTaHAapTHOE
OTKJIOHEHHE YHCJIOBOrO Habopa; yMEHHE HW3BJIE€KaTb, MHTEPHPETUPOBATH
uH(pOpMaLIMIo, MPEACTaBICHHYI0 B TaOJHIAX, HA AUarpammax, rpadukax,
OTPaXKAOIYI0 CBOWMCTBAa PEAJBHBIX IMPOLIECCOB U SBJICHUH; NMPEACTABIATH
uHpOpMalLlMI0O C TMOMOINBIO  TaOJAWIl ¥  JAMarpaMM; HCCIEA0BaTh
CTaTUCTHYECKHE MJaHHBIE, B TOM YHCIE C NPUMEHEHHEM TIpaduIecKux
METOJIOB M 3JIEKTPOHHBIX CPENCTB; IpaUyecKu UCCIIEOBaTh COBMECTHBIC

HaOJIOICHNUS C TOMOIIBIO IarpaMM pacCEHBAaHUS M TMHEWHOW PEerpeccuu

YMeHune onepupoBaTh MOHATHIMHU: CIIy9allHBIN OIIBIT U CITydaifHOE COOBITHE,
BEPOSATHOCTh CIYYalHOTO COOBITHS; YMEHHME BBIUUCIATH BEPOSTHOCTH C

MCTIOJIB30BaHUEM TpaPUUECKIX METOAOB; TPUMEHATH (POPMYJIIBI CIOKEHHS U




YMHOKEHUSI BEpOSATHOCTEH, (OpMyJly TIOJHOH BEPOSTHOCTH, (QOpMyITy
bepaymnnu, koMOuHaTOpHBIE (aKThl U (OPMYJIBI; OLIEHUBATH BEPOSITHOCTU
peabHbIX COOBITHH; yMEHHME OIEepUPOBaTh TMOHATHUAMHU: CilydaiHas
BEJIMYUHA, PACIPEINEICHUE BEPOITHOCTEH, MAaTeMAaTHUYECKOE OXUIAHUE,
JUCTepcusi M CTaHIAApTHOE OTKJIOHEHWE CIydyalHOW BETWYMHBI, (PyHKIHU
pacupenelieHdss W IUIOTHOCTH — PaBHOMEPHOIO,  IIOKA3aTelIbHOIO U
HOPMAJIBHOTO PaclpeiesCeHNi; YMEHUE UCIIOIb30BaTh CBOMCTBA U3yUYEHHBIX
pacupenelieHui Ul pELIeHHs 3a7ad; 3HAKOMCTBO C IIOHATUSMHU: 3aKOH
OO0JIBIINX YKCE, METO/bI BEIOOPOYHBIX UCCIEIOBAaHUMN; YMEHHUE MPUBOIUTH
OpUMEpPbl MPOSBICHUS 3aKOHAa OOJBIIMX 4YHCEd B TMPUPOAHBIX U
OOIIIECTBEHHBIX SIBJICHUSAX; YMEHHUE ONEPUPOBATh MOHATHSIMH: COYETAHUE,
NepEeCTaHOBKa, YUCIO COYETAHUH, YMCIIO MepecTaHOBOK; OuHOM HbloTOHA;
yMEHHE NPUMEHATh KOMOMHATOpPHBIE (PAKTBHI U PACCYKICHUS IJIs pEIICHUS
3ajja4; OLEHMBATh BEPOSATHOCTU peallbHBIX COOBITHH; COCTaBIAThH

BEPOSTHOCTHYIO MOJIENb U UHTEPIIPETUPOBATH NOJIYUECHHBIA PE3YIbTAT

YMeHue  onepupoBaTh  MOHATUSAMM: TOYKa, MpsAMas, IJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YIJIa, IUIOCKUM yroi, ABYTPaHHBII
yroJi, TPEXTPaHHbIA YroJ, CKPENIMBAKOLIMECS MPSAMbBIC, MapauIeIbHOCTh U
MEePHEHAUKYISIPHOCTD MPSAMBIX U MJIOCKOCTEH, Yroid MEXIy HPSIMbIMH, YTOJ
MEXKIy OPSIMOM M IIJIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSIMU, PACCTOSIHUE OT
TOYKHU 10 IUIOCKOCTH, PACCTOSHUE MEXAY NPSIMBIMU, PACCTOSHHUE MEXKIY
TJIOCKOCTSIMHU; YMEHHE MCIIOJIH30BaTh MPU PEIICHUH 33]1a4 U3yUeHHbIE (PaKThI
U TEOpeMbl IIJIAaHUMETPUHU; YMEHHE OIICHHBATh pa3Mepbl OOBEKTOB
OKpY>KalollIer0 MHpPA; CTPOUTh MATEMATHYECKHE MOJEIH C MOMOIIbIO
F€OMETPUYECKUX TMOHATUH W BEJIWYMH, pelaTh CBA3aHHbIE C HHUMH

MPAKTUYCCKUEC 3aJa4r

10

YMeHne omnepupoBaTh MOHATHSIMHU: IUIomans (Gurypsl, o0bEM QUTypHI,
MHOT'OI'PAaHHMK, TPaBHJIbHBI MHOTOI'PaHHUK, CEYEHUE MHOTOTPaHHUKA, KYyO,
napajieNienunesl, Ipu3Ma, nupamuaa, Gurypa M MOBEPXHOCTh BPAILICHHUS,
LWINHAP, KOHyc, map, chepa, miomanas chepsl, MIOMAAb MOBEPXHOCTU
MUPaMUIbI, TPU3MBI, KOHYyCa, HWIMHApPA, 00BEM Kyba, MPsIMOYTOJIHHOTO
napajuliesIenune1a, IupamMuIbl, IPU3Mbl, WIMHIPA, KOHYyCA, lIapa, pa3BépTKa
IIOBEPXHOCTH, CEUYEHUs KOHyCca M UWIMHAPA, IapajuIelbHbIE OCH WU
OCHOBAHHIO, CEYEHME IIapa, IUIOCKOCThb, Kacarowascs chepbl, LWIMHIPA,
KOHyCa; YMEHHE CTPOMTHb CE€YEHHE MHOTOTPAaHHUKA, H300paxarhb

MHOI'OI'PpaHHHUKH, (bl/ll"ypbl MU IIOBCPXHOCTH BpalICHHA, UX CCUCHHA, B TOM




YHUCJIE C MOMOIIBIO 3JEKTPOHHBIX CPEJCTB; YMEHUE NPHUMEHSITh CBOMCTBA
reOMETPUUECKUX (UTYpP, CAMOCTOATENBHO (HOPMYITUPOBATh ONpPEAEICHUS
u3ydaeMmbIX (UTyp, BBIABUTAaTh TUIIOTE3bl O CBOMCTBAaX M IpHU3HaKaX
reoMeTpuueckux (Guryp, OOOCHOBBIBaTH MM ONPOBEpPrath HX; YMEHHE
MIPOBOAMTH KiacCUpUKaLKI0 (GUTYp MO Pa3IUYHBIM IPU3HAKAM, BBIIOJIHATH

HCO6XOI[I/IMLIC JAOMOJIHUTCIIBHBIC TTIOCTPOCHUA
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YMeHue  onepupoBaTh  MOHSATHSAMHU:  JBIJKEHHE B  IPOCTPAHCTBE,
napajuieNIbHBId TIEPEHOC, CHUMMETPHsl Ha IUIOCKOCTH W B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue Moa00Ms, TMOAOOHBIE (UTYpPBI; yMEHHE
pacrio3HaBaTh paBHbIE W TOJOOHBIE (DUTYPHI, B TOM YHCIE€ B MPHPOJE,
HCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh N€OMETPUUECKUE OTHOUICHUS HpU
pelieHNH 3a/1a4; HaXOIWTh T'eOMETPUYECKHE BEIMYMHBI (JUITMHA, YTOJ,
101 b, 00BEM) MPHU PELICHUH 3aJa4u U3 JIPYTUX Y4eOHBIX IPEIMETOB U U3
pearbHON JKU3HU; YMEHUE BBIUUCIATH T€OMETPUYECKHAE BEITMYMHBI (ITMHA,
yroj, miom@aab, o0bEM, IUIOMIA[L MOBEPXHOCTH), UCHONb3YsS H3YUYECHHBIE
dbopMyIBI U METOABI, B TOM YHCJE: IUIOMAAb IMOBEPXHOCTH MHUPAMUJIBI,
IPU3MBI, KOHYCa, IWIMHJPA, IUIOIAAb cepbl; 00bEM KyOa, MPsIMOYTOJILHOTO
napaieNienunesia, MIPaMuIbl, TIPU3MBL, IWIKHAPA, KOHYyCa, Iapa; YMEHHE

HaXOJIUTh OTHOIIEHHE 00BEMOB MMOJIOOHBIX PUTYD
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YMmenue ONCpHUpPOBATH IMOHATHUAMU: TPAMOYIOJIbHAd CUCTEMa KOOPAWHAT,
BCKTOP, KOOpAWHATBI TOYKH, KOOpPAWHATBI BEKTOpPA, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOPA HA YHUCIO, PA3JIOKCHHUE BCKTOpa IIO 63.3I/Icy,
CKaJIIpHOC TMPOU3BCACHHUEC, BCKTOPHOC TIPOU3BCACHUEC, YIoJl MCKIAY
BCKTOpPAaMH; YMCHHC HUCIIOJIb30BATb BCKTOpHLII\/'I )51 KOOpHHHaTHLIﬁ METOA IJIA

pEeIICHUS TCOMECTPUUCCKHUX 3aJ]ad U 3aaa4 APYyrux y‘-Ie6HBIX npeamMEToOB
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Vmenue BI)I6I/IpaTI) HOJIXOI[S[HII/Iﬁ METOA HJIA pCHICHUA 3aJadr; ITOHUMAHUEC
SHAYUMOCTU MATCMATHKU B H3YUYCHUU IMPUPOJHBIX U O6H_ICCTBCHHBIX
mponeccoB u ﬂBJ’ICHHfI; YMCHHUC pacClioO3HaBaTb IMPOABJIICHHC 3aKOHOB
MaTEMaTUKN B HUCKYCCTBC, YMCHHUC NPUBOAUTH IMPUMCPBI MATCMATHYCCKUX

OTKPBITUH POCCUMCKON M MUPOBOM MaT€MaTHYECKOW HAyKH




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

IIpoBepsieMblii 3JIEMEHT COIePKAHUSA

Kon
1 Yucna 1 BBIYUCICHUS
1.1 Hatypanbhbie u nienbie yncia. [Ipu3Haku AeTMMOCTH HENbIX YHCE
12 Panmonanbhele uncina. OOBIKHOBEHHBIE W JECATUYHBIE JPOOM, IPOLEHTHI,
' 0eCKOHEUHBIE TIEPUOUUECKUE IPOOH
13 ApudmeTrueckuii KOpeHb HaTYpaJibHOU cTeneHu. JlelcTBus ¢ apupmMeTuuecKuMu
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
1.4 Crenenp ¢ uenbiM mokazareieM. CTeneHb C palUMOHAIBHBIM TOKa3aTelieM.
' CBoiicTBa CTENEHU
15 CuHyc, KOCHHYC W TaHTEHC YHWCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEHTa
1.6 Jlorapudm uncna. JlecATHYHbIE U HATYpPAIbHBIE JTOTapHUPMBI
JlelictButenpHble 4YHCiIa. ApuQMETHYECKHE Omnepanuud ¢ JIeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOmmk€HHBIE BBIYHMCICHUS, TMpaBWIA OKPYTJICHHUS, NPUKHUIKA H
OLIEHKA pe3yJIbTaTa BHIYNCICHUIN
1.8 [IpeoOpazoBanue BoIpaKECHUN
1.9 KomiiekcHsle uncna
2 VpaBHEHHUS 1 HEPABEHCTBA
2.1 [enpie 1 1poOHO-pAIMOHANBHBIE YPAaBHEHHUS
2.2 HppanuoHansHble ypaBHEHUS
2.3 Tpuronomerpuueckre ypaBHEHUS
2.4 [Toka3zaTenbHbIC U JTOrapUPMHUUECKUE YPaBHEHHS
2.5 Lenbie u 1poOHO-paIIOHANIbHBIE HEPABEHCTBA
2.6 HppannonanpHble HEpaBeHCTBA
2.7 [Toka3zaTenbHbIe U JTOrapu(PpMUIECKHE HEPABEHCTBA
2.8 Tpuronomerpuueckrue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YpaBHEHUN M HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuna cucteMsl JMHEHHBIX ypaBHEeHHH. OnpeaenuTens MaTpUIbl
3 OyHKIMH U TpaduKH




Oynkys, crnocodsl 3amanus ¢yHkuun. ['paduk Gynknuu. BzaumHo oOpaTHbIe

> ¢bysakuuu. YétHeie u HeuéTHIe QyHKIMU. [leproamueckue GpyHKIN
Ob6nacTe ompeneneHuss U MHOXKECTBO 3HaueHW ¢ynkuun. Hynmu dyskuumn.
) [TpomexxyTKH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIWH.
. MaxkcumymMbl 1 MUHUMYMbI (QyHKIuM. HaumOoinblee u HauMeHbIee 3HauCHHE
(GYHKIMU HAa IPOMEKYTKE
13 CreneHHass QyHKUUS C HATypaJbHBIM M IeNbIM TOKa3areneMm. EE cBolicTBa u
' rpaduk. CBoicTBa U TpadUK KOPHS 1-0i CTETICHU
34 Tpuronomerpudeckue GyHKIMH, UX CBOWCTBA U TpaduKu
3.5 [TokazarenpHas u norapudmuueckas GpyHKINUU, X CBOMCTBA U rpaduku
16 Touku paspbiBa. Acumnrorsl rpadukoB ¢yHkuuid. CpoiicTBa (QyHKIUA,
' HENpepbIBHBIX HA OTPE3Ke
3.7 [TocnenoBateabHOCTH, CIIOCOOBI 33aHUS TIOCIIE0BATEIbHOCTEH
3.8 Apudmernueckas u reomerpuueckas nporpeccuu. Dopmyiia c0KHbIX POLIEHTOB
4 Hauana MmaTemMaTuueckoro aHanusa
4.1 IIpousBonnas Gynkuuu. [IponsBoaHble 31eMEHTapHBIX (QYHKIUN
[IpumeHeHre NPOM3BOIHONW K HCCIEAOBAHUIO (YHKUUMH HAa MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. Haxox1eHre HanbonbIero 1 HAaMMEHbIIET0 3HaueHUs! PYHKLUU Ha
OTpe3Ke
4.3 [lepBoobpasnas. UuTerpan
5 MHoOXecTBa U JIOTHKA
5.1 MHOXecTBO, onepaiuu HajJ MHOKecTBaMH. J{narpammer Ditnepa — Benna
5.2 Jlornka
6 BeposiTHOCTB 1 cTaTUCTHKA
6.1 OnucarenpHasi CTATUCTUKA
6.2 BepostHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMBbIE M TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena u MoBepXHOCTH BpalIeHUs
7.5 Koopannats! u BEKTOpHI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

Maremaruka: anreOpa 1 Hadajla MAaTEMaTUYECKOTO aHAIN3a, TEOMETPUSI.
I'eomerpus. 10-11 kmaceer; Atanacsu JI.C., Byry3zos B.®., Kanomues C.b. u

npyrue; AxunonepHnoe oomectBo "M3narensctBo "[Ipocemienne”

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
UHTEPHET

e DOP "Jlomamnue 3ananusi. Cpeanee obmiee oopazoanue. ['eomerpus”,
10 - 11 xmacc. AO UznarensctBo "lIpocsemenue”

e "fKnacc" - YueOubIit onmaitH-kypc ais 10 kimacca, BKIIOYAROITUT
TEOPETUYECKUE MATEPHUabl, 3aJaHUS U TECTHI C aBTOMATUYECKOU
MIPOBEPKOM MPABUILHOTO OTBETA JIJISI BCEX Pa3fesioB (peneparbHOM
paboueit mporpaMMmBl.

o "AKnacc" - YueOubIit onnaitH-kypc s 11 knacca, BKIOYarOIIMi

TCOPECTUUCCKUEC MaTCpUallbl, 3alaHUA 1 TCCThI C aBTOMAaTHUYCCKOU



IPOBEPKOM MPaBUIILHOTO OTBETA JIJIsl BCEX pa3ziesioB (dheaepaibHON
pabouelt mporpaMmel.

00O "Ckaenr" - Maremaruka. ['eomerpusi. UntepakTuBHble 3a1anus. 10
u 11 xmaccel - DOP ¢ MHTEpaKTUBHBIMU 33JIJaHUSAMH pa3pabOTaH st
MCIIO0JIb30BAaHUS B YPOUHOU U BHEYPOUHOH JAESITEIBHOCTH B KAUE€CTBE
BCIIOMOTaTENIbHBIX MaTEPUAJIOB.

OI'AOY AIIO "Axanemust Munnpocseuienust Poccun" - Hudposoit

kypc "T'eomerpus” 10 u 11 kiaccei -
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