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HOACHUTEJBHASA 3AIIMCKA

['eomeTpus sABIIAETCS OAHUM M3 0A30BBIX KYPCOB Ha YPOBHE CPEHErO 0OILEro
oOpa3oBaHMs, TaKk KaK OOeCleuYnBaeT BO3MOXKHOCTb M3YUYCHHUS IUCHUIUIMH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M IIPEAMETOB TI'yMAHUTAPHOIO IUKJIA.
[TockonpKy J0rM4YecKOe MBILIUIEHNE, (POpMHUpPYyEMOE MPU U3yUYEHUHU 00yJaroIMMHUCS
MNOHATUUHBIX OCHOB T€OMETPHH, IpPH JOKA3aTeIbCTBE TEOPEM M IOCTPOCHUU
LEIMOYKH JIOTHUECKUX YTBEPKICHUN TPU PEIEHUU F€OMETPHUUECKHUX 3a/1a4, YMEHHE
BBIJIBUTaTh W OINPOBEPrarb T'MIIOTE3bl HEMOCPEICTBEHHO MCIOJIB3YIOTCS IIpU
pELICHNN 3a]]a4 €CTECTBEHHO-HAYYHOT0 LIMKJIA, B YACTHOCTU (PU3UUYECKUX 3a/]a4.

Llenp ocBOEHMS MPOrpaMMbl y4eOHOro Kypcea «l'eoMeTpusi» Ha yriry0JaéHHOM
YPOBHe — pa3BUTHE UHIUBUYaJIbHBIX CIIOCOOHOCTEN 00YUarOIINXCs IPU U3yUYEHUU
reOMETpUH, KaK COCTaBJsIOUIe mnpeameTHol oOnactu «Marematuka H
nH(popMaTHKa» yepe3 o0ecriedeHne BO3MOXKHOCTH MPUOOPETEHHUS U KCTIOJIb30BAHUS
0oJee rIIyOOKUX T€OMETPUUECKUX 3HAHUM U JEHCTBUM, CIELIM(PUIHBIX TEOMETPHH,
¥ HEOOXOMMBIX /ISl YCIIEUTHOTO MPO(ECCUOHANIBHOIO 00pa30BaHusl, CBI3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[IpuopuTeTHBIMU 3alayaMy Kypca TE€OMETPUM Ha YIIIYyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBJISIFOTCS:

pacuIMpeHne NpeCTaBICHUSI O TEOMETPUU KaK YaCTH MUPOBOU KYyJIBTYpPbI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

(opMupoBaHuE MpPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEeMAaTHYECKUX MOJEINAX, MO3BOJIIONIMX OMNHUCHIBaTh U H3Yy4aTh
pa3HbIE SBJIEHUS OKPYXAIOLIEro MUpa, 3HAHUE MOHATUHHOTO arapara 1no pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMETpHH;

(¢opMupoBaHHe  yMEHHUS  BJIQJeTh ~ OCHOBHBIMM  MOHSTUAMH O
IMPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHHE TEOPEM,
bopMyn M yMEHHE HMX NPUMEHSATh, YMEHHUS JOKa3bIBaTh TEOPEMbl U HAXOJUTh
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a/1ay;

(dbopMHpOBaHrE YMEHHS pacliO3HABaTh HA YEPTEKaxX, MOAEISIX U B peaJIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBATH T'€OMETPUYECKHUE
MOJIENN;

(GopMupoBaHHE MOHMMaHUS BO3MOXKHOCTH aKCHMOMAaTHYECKOTO MOCTPOCHUS
MaTEMaTUYECKUX TEOpHi, (OpMUPOBAHUE MOHUMAHHUSA POJIM AKCMOMATUKU MpHU
IIPOBEJICHUHN PACCYKICHUN;

(opMupoBaHHE YMEHHS BIaJE€Th METOJAMHU JIOKa3aTeIbCTB M aJTOPUTMOB
pELIeHMs], YMEHHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEJIbHBIE PACCYKICHHS B XOE
pELICHUs] CTEPEOMETPUUYECKHX 3aJad W 33Ja4 C MNPAKTUYECKUM COJEP>KAHHEM,
dbopMHpOBaHWE TPEACTABICHHUS O HEOOXOJMMOCTH JO0Ka3aTeabCTB  IpU



000CHOBAaHUY MAaTEMAaTUYECKUX YTBEPKICHUM U POJIM aKCUOMATUKU B MIPOBEJICHUU
JIETYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAHUE HHTEIUJICKTYaJIbHBIX U  TBOPUYECKHUX
CIIOCOOHOCTEW 00yYaronIuxcsi, MO3HABATEIbHON aKTUBHOCTH, MCCIIEI0BATEIBCKUX
YMEHHM, KpUTUYHOCTH MBIIIJIEHUS, UHTEpPECca K U3YUCHHIO T€OMETPHUH;

dopmupoBanre (yHKIIMOHATBHOM TPaMOTHOCTH, PEJICBAHTHOM T'€OMETpPUU:
YMEHUSI PACIO3HABATH TMPOSIBICHUSI TEOMETPUUYECKUX TMOHSATUH, OOBEKTOB H
3aKOHOMEPHOCTEH B peajbHBIX >KM3HEHHBIX CUTYyalUsX U NMPU U3YyYEHUU APYTHX
y4e€OHBIX  MPEIMETOB, TPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEpPHOCTEM,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYallMil, WCCIEIOBAHMS IOCTPOECHHBIX MOJECIIEH,
MHTEPIPETALNHN [TOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEPKATEIBHBIMU JIMHUSMU yueOHOTo Kypca «['eomeTpus» B
10-11 «kmaccax sBisorcs: «lIpsiMple W TUIOCKOCTH B TPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekTopel ©  KOOpAWMHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo ®PI'OC COO tpeboBaHUE «yMETh ONEPUPOBATH
HOHATUSAMWY», PEJICBAaHTHBIMU T'€OMETPUU Ha YIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kyaccax, OTHOCHUTCS KO BCEM COJIEp)KaTelIbHBIM JIMHUSAM yuyeOHOro Kypca, a
bopMHpOBaHHE  JIOTMYECKUX YMEHUM  paclpeiensercss He TOJbKO IO
coJiep KaTeNIbHBIM JIMHUSAM, HO U MO rojgaM oOyuenus. CoaepxaHue oOpa3zoBaHus,
COOTBETCTBYIOIIIEE TPEIMETHBIM pe3yibTaTaM ocBoeHust DenepaibHON paboueii
IpOrpaMMbl, paclpeAeNéHHbIM MO rojaM OOy4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIMIHAIBHBIM BOIIPOCAM 00yYaromuecs
oOpamiajiucb ~ HEOJHOKpPATHO. JTO  TO3BOJSIET OpPraHUW30BAaTh  OBJIAJICHUE
reOMETPUUYECKUMH MOHATUSIMHU U HABBIKAMU MOCIEA0BATENBHO U MOCTYNATENbHO, C
cOOJII0/ICHHEM MPUHIUIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUYECKUX MPEICTaBICHUN 00YyYaroIuXcs, pacluupsist U yriryosss
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K HW3Yy4EHHIO TE€OMETPUM Ha YIIyOJIEHHOM YpOBHE IO3BOJISET:

co3math  yciaoBus g auddepeHumanud  O0ydeHHs, OCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeIbHBIX MporpamMM, OOECIeUnuTh YIIIyOJIEHHOE
U3y4eHHE T€OMETPUHU KaK COCTaBIISIIONIEeH yueOHoro npenmera «MareMaTukay;

NOJATOTOBUTh OOYYAIOIIUXCA K MPOAODKEHUIO H3YYEHUSI MAaTEMaTUKH C
yu€ToM BbIOOpa Oyaymiel mpodeccun, obecrneurBas MPEEMCTBEHHOCTbh MEXIY
o01uM 1 ipodeccuoHaTLHBIM 00Pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomerpusi» Ha yriayOlIEHHOM YpOBHE
orBoautcs 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Hegemo), B 11 kimacce — 102
yaca (3 Jaca B HEJIETI0).



COJEPXAHUE OBYYEHMUAA
10 KITACC

IIpsiMbIe ¥ IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHUSI ~ CTepeoMeTpuH. Touka, mOpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anmHOe pacnosiokeHrne MNpsMBIX B IPOCTPAHCTBE: IEPECEKAOIIMECH,
MapajyieIbHbIE W CKpPEIIMBAIOIIMECS TpsAMble. [Ipu3Hakum CKpemuBarOIIMXCs
npsAMbIX. [lapannenbHOCTh MPSAMBIX U INIOCKOCTEW B MPOCTPAHCTBE: NapaslielIbHbIC
IPSAMBIE B IPOCTPAHCTBE, NAPAJIIEIBHOCTD TPEX MPSAMBIX, IAPAJUICIIBHOCTD NPSIMOU
U 1ockocTH. [lapannenbHoe W LEHTpPaNbHOE MNPOEKTUPOBAHUE, H300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBAa MapaIeIbHOTO NpOeKTHUpoBaHusA. M300pakeHue
buryp B mapajieibHOW MPOEKIUH. YTJIbl C COHANPABICHHBIMUA CTOPOHAMHM, YTOJI
MEXIY IPSMBIMU B IIPOCTpaHCTBE. [laparienbHOCTh IUIOCKOCTEN: MapaJUICIIbHBIE
IJIOCKOCTH, CBOICTBA IapAJUICIIBbHBIX IJIOCKOCTEM. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYphl HA IUIOCKOCTU: TETPadJp, Napauieienunes,
MMOCTPOCHUE CEYCHUM.

[lepieHAUKYISAPHOCTD NPSIMOU U IUIOCKOCTH: NEPIICHAUKYJIISIPHBIE IPSIMbIE B
IPOCTPAHCTBE, IMPSAMBIE MApaUICIbHbIE W TEPHEHAUKYJSAPHBIE K IIJIOCKOCTH,
MPU3HAK MEPHNEHIUKYISIPHOCTH MPSAMONM M IUIOCKOCTH, TEOpeMa O TMpsSMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHOE IIPOEKTUPOBAHUE.
[TepnieHaUKyISp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH J0 TJIOCKOCTH, PACCTOSTHUE OT
IPSIMOM JI0 TUIOCKOCTH, TPOEKIHS (PUTYphl HA TUIOCKOCTh. [lepreHauKyIsipHOCTD
IJIOCKOCTEN: MPU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTER. Teopema O Tpéx
MEPIICHIUKYIISIPAX.

Yrael B MPOCTPAHCTBE: YroJl MEXAY HPSAMOW U IUIOCKOCTBIO, ABYTDAHHBIN
yTOJI, JUHEWHBIA YroJI ABYTPAHHOTO yrila. TpEXTpaHHbIM U MHOTOTPAHHBIE YIJIBL.
CBOMCTBA IJIOCKUX YIJIOB MHOTOTPAHHOTO yriia. CBOMCTBA MJIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB U CHHYCOB JIJIsl TPEXTPAHHOIO YTJIA.

MHOrorpaHHuKHU

Buapl MHOrorpaHHMkoB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrosbHas
npu3Ma, npsiMasi 1 HaKJIOHHAas MPU3MbI, OOKOBasi M MOJIHASI IOBEPXHOCTH MPU3MBI.
[Tapaytenenunen, NpsMOYTOJIbHBINA MapaJUISIICUIIET U €ro CBoMCcTBa. KpaTtuaitiue
MyTH HAa TOBEPXHOCTH MHOrorpanHuka. Teopema OJiinepa. IlpoctpancTBeHHas
teopema [Tudaropa. [lupamuga: n-yronpHasi mupaMuia, MpaBUIbHAS U yCEUEHHAS
nupamuapl. CBoiicTBa péOep W OOKOBBIX TpaHEH MPaBUIBLHON MHUPaMUIIBL.
[IpaBunbHbBIE MHOTOTPAHHUKHW: TpPaBWIbHAs TMpHU3Ma U TMPABUJIbHAS MUPaMUJA,



npaBUJIbHAs TPEYTOJIbHAS TMpaMUJa U MPABUIIbHBIN TETPAdIp, KyO. [Ipencrasnenue
O MPaBUJIbHBIX MHOTOIPAHHUKAX: OKTa3p, JOJAEKASIP U UKOCAIP.

Bbluucienue 3JeMEHTOB MHOTOTpaHHUKOB: pEOpa, JUaroHalld, YIJIbl.
[Tnomans OOKOBOW MMOBEPXHOCTH W TOJIHOM TOBEPXHOCTH MPSIMOU MPHU3MBI,
IUIOILIAb OCHOBaHUH, TeOpeMa 0 OOKOBOM IMMOBEPXHOCTH MPSAMOM npu3msbl. [Lmomanpe
OOKOBOM TMOBEPXHOCTH M TIOBEPXHOCTH MPABWIBHOW MNUPaMUIbI, TEopema o
TUIOIIAAN YCEUEHHOW TUPAMU/IBI.

CumMeTpuss B TIPOCTPAHCTBE. JJIEMEHTHl CHUMMETPUUA  IPaBUIIbHBIX
MHOTOTPaHHUKOB. CUMMETpUsT B TMPAaBWIBHOM MHOTOTPAHHUKE: CHMMETPUS
napajuielienuneaa, CUMMETPUS MPAaBWIbHBIX MPHU3M, CUMMETpPUS NPaBUILHOU
MAPaAMUJIBI.

BekTOpbI H KOOPAMHATHI B IPOCTPAHCTBE

[ToHATHS: BEKTOp B NPOCTPAHCTBE, HYJIEBON BEKTOp, IJIMHA HEHYJIEBOTO
BEKTOpa, BEKTOpPbl KOJUIMHEAPHBIE, COHAIpPaBJIECHHbIE U MPOTHUBOIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMU: CIIOAKEHUE
U BBIUMTAHHE BEKTOPOB, CYMMa HECKOJIbKHX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUSI BEKTOPOB. CBOMCTBA YMHOXKEHHUSI BEKTOpPA HA YHUCIIO.
[lonaTtre KOMIUIaHApHBIE BEKTOPHI. [IpU3HAK KOMIUJIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O Pa3loKEHUH BEKTOpa IO TPEM
HEKOMIUIaHApHbIM  BekTopaMm. IIpsiMmoyronpHas  cucTtemMa  KOOpAMHAT B
npoctpancTBe. KoopaumHatel BekTopa. CBsi3b MEXKIYy KOOpPJIMHATAMHU BEKTOpa U
KOOpJIMHAaTaMHU TOYEK. YTOoJd Mexay BekTtopamu. CKaJsipHOE MpPOU3BENIECHUE
BEKTOPOB.

11 KUIIACC

Tesa Bpalenus

[ToHsiTHSA: IWIMHAPUYECKAs TOBEPXHOCTh, KOHUYECKass MOBEPXHOCTD,
chepuueckass TMOBEPXHOCTb, oOOpasyromue noBepxHocTel. Tema BpalieHus:
WIMHJP, KOHYC, YCeUEHHBIN KOHYC, cepa, map. B3anmHoe pacnonoxenue chepsl
U TUIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe. M3o00paxkeHue Ten BpalleHus: Ha
miockoctu. Pa3BépTka nunmHapa u konyca. Cummetpust chepsl u mapa.

O6bEéMm. OcHoBHBIE cBoMcTBa 00bEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJILHOTO Tapajuienenunena u cieacteuss u3z He€. O0bEM mpsiMoilt U
HAKJIOHHOW TPU3MBbI, LWJIWH]pa, TUpaMUabl U KoHyca. O0BEM 11apa M 1mapoBOro
CErMEHTA.

KoMmOuHanuu Ten BpaiieHus W MHOTOTpaHHUKOB. [Ipu3ma, BnucaHHas B
UWIMHAP, ONHMCAaHHas okoJio IwinHiapa. llepeceuenue cdepsl U mapa ¢
miockocThio. Kacanue mapa u cdepbl miockocTbio. [loHsTHE MHOrorpaHHUKa,
OMMCAHHOTO OK0JIO c(depbl, cdepbl, BNUCAHHOW B MHOTOIPAaHHUK WM TEJO
BpaILCHUS.



[Inomans MOBEPXHOCTU UMIMHAPA, KOHYyCa, IUoWanas chepbl U e€ yacTew.
[Tomobue B mpoctpancTBe. OTHOmIEHWE OOBEMOB, IIOMANEH IMOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
MJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB UM TEJ BPAILICHUS: CEUCHUS IWJIMH]IPA
(mapayuienbHO W MNEPHEHAUKYISIPHO OCH), CEYEHUs KOHyca (mapajuielibHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIINHY), CEYEHUs 11apa, METObl TOCTPOCHUS
CEUCHHI: METOJ CJEeNIOB, METOJI BHYTPEHHETO0 MPOEKTUPOBAHUS, METOJ TIEpeHOca
CEKYIIeH MIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bexkrtopsl B npoctpanctBe. Onepanuu Hajl BEKTOpaMu. BEKTOpHOE yMHOKEHUE
BEKTOpoB. (CBOHCTBa BEKTOPHOIO yMHOXkeHud. IIpsMmoyrosibHass cucrema
KoopAuHAT B mpoctpancTBe. KoopaumnaTel BekTopa. PasnokeHue BekTopa Mo
0azucy. KoopamHaTHO-BEKTOPHBIA METO/I IIPU PEIICHUU T€OMETPUUECKUX 3a/1au.

JIBUKeHUs1 B IPOCTPAHCTBE

JIBixkeHus: mpoctpanctBa. OToOpakeHus. [[BUKeHUS W paBEHCTBO (Quryp.
OO6mme cBoiicTBa JBWKEHUH. Buabl JBWXKEHUN: TapaUIebHBIM IEpEHOC,
LEHTpaJbHAasl CHUMMETPHUS, 3€pKajdbHas CHUMMETPHS, MOBOPOT BOKPYT MPSIMOIl.
[IpeobpazoBanus nonoodus. [Ipsmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:kaaHcKoe BOCHUTAHHE:

c(hOpPMUPOBAHHOCTH TPAXKITAHCKOHN MO3UIMH 00YYAIOIIeTrocsl Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUMCKOro 00IIECTBA, MPEICTABIEHUE O MATEMATHYECKUX
OCHOBAaX (DYHKIIMOHMPOBAHUSA PA3JIUYHBIX CTPYKTYp, SBJICHHUHA, MPOLEAYP
IpaXJIaHCKOTO  oOmiectBa  (BBIOOPBI, OMPOCBI W JPyroe),  yMEHHUe
B3aUMOJICHCTBOBATh C COLMAJIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUHM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) MATPUOTHYECKOE BOCTIUTAHNE:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TpakAaHCKOW HUJEHTHUYHOCTU, YBAXKEHUS K
IPOILJIOMY M HAaCTOSILEMY POCCHNMCKOW MaT€MAaTHKH, LIEHHOCTHOE OTHOUIEHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MAaTEMAaTUKOB M POCCHMCKON MATEMATHYECKOU IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHHM B JAPYIMX HayKax, TEXHOJOTHAX, cdepax
HYKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOE BOCIUTAHUE:

OCO3HAaHHUE JAYXOBHBIX LEHHOCTEN pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUSA, dTHYECKOIO IMOBEACHUS, CBSI3aHHOTO C IMPAKTHYECKUM
MIPUMEHEHUEM JOCTH)KEHUN HAYKH U JEATEIbHOCTBHIO YUEHOT0, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOWYMBOTO Oy IyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, pELIEHUH, PaCCyKI€HUI, BOCHPUUMYHUBOCTD K
MaTeMaTUYECKUM aCIIEKTaM Pa3JINYHbIX BUJOB UCKYCCTBA;

5) ¢pu3nueckoe BOCIMTAHME:

cOPMUPOBAHHOCTh YMEHHUS TNPUMEHATH MaTeMaTHUYeCKUe 3HAaHUSA B
MHTEpecax 3J0pOBOro 1 6e30macHoro oopas3a *U3HHU, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKass aKTUBHOCTh), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON IEATEIBHOCTBIO;

6) Tpy10BO€ BOCIIMTAHME:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cPepaM  MPOPECCUOHAIBHOM  JAESATENbHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHUE COBEpIIaTh OCO3HAHHBINA BHIOOP
Oyaymeit npodeccun U peaau30BbIBaTh COOCTBEHHBbIE >KU3HEHHbBIE IIJIaHBbI,
TOTOBHOCTb M CIIOCOOHOCTh K  MaTreMaThdeckoMy  oOpa3oBaHHIO U



caM000pa30BaHUIO Ha TPOTSYKEHUU BCEH )KU3HU, TOTOBHOCTh K aKTHBHOMY YYaCTHIO
B PELICHNH NPAKTUYECKUX 3a7a4 MATEMAaTHYECKON HAIIPABICHHOCTH;

7) IKOJIOTHYECKOE BOCTIUTAHUE:

c(OPMUPOBAHHOCTh  IKOJIOTMYECKOM  KYJIbTYpbl, TOHHUMAHHE BIIHMSHUS
COLIMAJIbHO-D)KOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHUE IPUPOJHOM M COLUAIBHOU
Cpelbl, OCO3HaHME III00AIIBHOTO XapaKTepa HKOJIOTHYECKUX POOJIeM, OpUEHTALIHS
Ha IPUMEHEHME MaTeMaTHMYeCKUX 3HaHMM /i1 peueHus 3axad B olnactu
OKPY’KAIOLIEN Cpenbl, IUIAHUPOBAHUE IIOCTYIIKOB M OLIEHKH HX BO3MOXKHBIX
IIOCJIEACTBUN JIJIS1 OKPYKAIOIEH CPEJIbI;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(OPMUPOBAHHOCTb MHPOBO33PEHUS,, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAYKH U OOLIECTBEHHOM MPAKTUKU, TOHUMaHHE MaTeMaTUYECKOM
HAYKH Kak c(epbl YETOBEYECKOMN JEATENBHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUUMOCTHU
JUISL Pa3BUTHUS IUBUIN3ALMH, OBJIAJICHUE SI3BIKOM MAaTEMATHUKUA U MAaTEMaTUYECKOU
KYJBTYpPOU KaK CPEJICTBOM IIO3HAHUS MUPA, TOTOBHOCTB OCYILIECTBIISITH TPOEKTHYIO
U UCCIIE0BATEIIbCKYIO AEATEIBHOCTh UHANBULYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE 1eCTBUS

ba3oBble 1ornueckue aeiicTBM:

BBISBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKK MaTEMaTHUUYECKUX
OOBEKTOB, TIOHSATHM, OTHOIIEHWH MEXKAYy TMOHATUIMH, (HOPMYyIHUPOBAThH
OTIpEJICIICHHS] TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KiIacCU(DUKaIUH,
OCHOBAHUS JiJ1s1 000OIIEHUS M CPABHEHUSI, KpUTEPUU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJIHPOBATH U  MPeoOpa3OBbIBATH  CYXKICHMUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3AaUMOCBSA3U U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONECHUSIX U YTBEPKACHUSIX, Mpejaratb KpUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JenaTh BBIBOJABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUECHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MPOBOAUTH CAMOCTOSITEIBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKACHUN
(IpsiMbIe U OT IPOTUBHOTO), BHICTPAUBATh APTyMEHTAIIUIO, IPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHUS U BHIBO/IBI;

BBIOMpPATh CHOCOO pelieHus y4deOHOW 3ajmadu (CpaBHUBATh HECKOJBKO
BapUAHTOB PEIICHHUS, BEIONPATh HanOoJIee OAXOISIINN ¢ yIETOM CaMOCTOSATEIHLHO
BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBare/ibCKue 1eiiCTBUS:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUA HMHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (PUKCHpYIOIIHE  MPOTUBOpEUHE,  Mpodiemy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (POPMHUPOBATH TUIIOTE3y, apryMEHTHPOBATh
CBOIO MO3MIINIO, MHEHUE;

MPOBOANTH CAMOCTOSTEIBHO CIUTAHUPOBAHHBIN IKCIEPUMEHT, UCCIIEIOBAHNE
[0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBJICHMS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENIBHO (POPMYJIMPOBaTh OOOOLIEHUS] U BBIBOJBI MO pe3yibTaTaM
OpOBEAEHHOIO  HAONIOACHMS, MCCIENOBAaHUS, OLIEHUBATh  JIOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

MPOTHO3MPOBATh BO3MOXHOE pa3BUTHE IIPOLIECCa, a TaKXKe BBIABUTATH
IPEOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pab6ora ¢ undgopmanmei:

BBISIBJISITh JEUIUTHI MHPOPMAIMH, JAaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOMPOC | JUTsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(OPMALIMIO U3 UCTOUHUKOB Pa3jIMYHbIX THUIOB, aHAIU3UPOBATH,
CUCTEMATHU3UPOBATh U UHTEPIPETUPOBATH HH(POPMALIMIO PA3IUYHBIX BUI0B U (popM
IPECTABIICHMUS;

CTPYKTYpUpPOBaTh WH(GOPMAIMIO, MPEACTaBIATh €€ B pasNUYHBIX (Qopmax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHUBATH Ha/EKHOCTD uHbopMauu o CaMOCTOSITENILHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KomMMyHuKaTHBHBIC YHHBEpPCAIbHbIE YUYeOHbIE 1eliCTBUS

Oo0wmenne:

BOCIPUHUMATh U (HOPMYIHPOBATh CYKIACHHUSI B COOTBETCTBUU C YCIOBUSIMU U
HEeIIMHU OOUIEHUS, SICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO TOUKY 3PEHHSI B YCTHBIX
M THCBMEHHBIX TEKCTax, JaBaTb IIOSICHEHUS II0 XOAY pELICHUS 3aJayH,
KOMMEHTHUPOBATH IT0OJy4YECHHBIN pE3yJIbTaT;

B XO7le 00CY)XIIeHHUs 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npoOsemMbl, pellaeMod 3a7aud, BbBICKA3bIBaTh WJIEH, HAIICJICHHbIE Ha TOHMCK
pEILIEHHUs], COMOCTABISATh CBOU CYXIEHHS C CYXKICHHSIMU JPYTUX YYaCTHHUKOB
nuainora, oOHapyKMBaTh pa3jiM4ve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3aa4M, JKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € Y4YETOM 3ajad
MPEe3eHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PeryjsiTuBHbIE YHHBeEpPCAIbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranmsamnus:



COCTaBJISITh IUIAH, AJITOPUTM PEIICHUS 3a/1a4d, BEIOMpPATh CIOCOO pelIeHus C
y4IE€TOM UMEIOIINXCSI PeCYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBAThH
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOM WH(MOpPMAITHH.

CaMOKOHTPOJIb, SMOLMOHAIbHBIH HHTEJIEKT:

BIIQZICTh  HaBBIKAMH  IIO3HABATEIbHOW  pediekcmr KaK  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Tpolecca M pesyibTaTa pelieHus
MaTeMaTUYeCKOM 3a/1auu;

MPEABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYThH MPHU PEUICHUU 3aJa4H,
BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB, JAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTATa LIETU U YCIOBUAM, OOBSICHATH IPUUNHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTaTOB JICSITEIbHOCTH, HAXOUTh OIIHOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEJIbHOCTD:

MOHMMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON M WHAWBUIYaTbHOMN
paboThl TpU pEeHIeHUH Y4YEOHBIX 3a7a4, MPUHUMATh I1€Jb COBMECTHOM
JESATEIbHOCTH, IJIAHUPOBATh OPTaHMU3AIMI0O COBMECTHOM pPabOThI, pachpeneisiTh
BUJIBbI pabOT, TOTOBAPUBATHCS, OOCYKAATh MPOLIECC U PE3ybTaT paboThl, 00001IATH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPYMNIOBBIX (hopMax paboThl (0OCYKIeHHUsI, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BHITIOJIHSITH CBOIO YAaCTh PAa0OTHI U KOOPJAUHUPOBATH
CBOM JICUCTBUS C APYTUMHU YJI€HAaMH KOMaH/Ibl, OIIEHUBATh Ka4€CTBO CBOETO BKJIaja
B 0O0mMH TMPOAYKT TO KpUTEpHUAM, CGHOPMYJIUPOBAHHBIM  YUACTHUKAMHU
B3aMMO/JICUCTBUSI.

HPEIMETHBIE PE3YJIbTATDBI

K xonmy 10 kiacca o0ydaromuiicst HAyIUTCS:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU TMOHSATHUSMH CTEPEOMETPUU TIPU
pENICHUH 3a7a4 U MMPOBEACHUN MaTEMaTHICCKUX PACCYKICHHIA;,

e TPUMCHATH aKCHOMBI CTEPCOMETPUHU M CICACTBUS W3 HHUX TPH PEIICHUH
TEOMETPUUYECKHX 3a]1a4;

e KJIACCH(PUIIMPOBATH B3aUMHOE PACIIOJIOKEHHUE TMPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B POCTPAHCTRE;

e CBOOOJHO OMNEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXIY MPSAMBIMH B TIPOCTPAHCTBE, MEXKIY HpPSIMON U
TUIOCKOCTHIO;

e CBOOOJIHO OTIEPUPOBATH MOHSATUSMHU, CBI3aHHBIMHU C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOTPaHHUKOB (IIpU3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIAaCCU(PUIUPOBATH  MHOTOTPAHHWKH, BBIOMpas  OCHOBAHMS IS
KJ1acCUUKALINH;

e CBOOOJHO OINEPUPOBATH MOHATHSMHU, CBSI3aHHBIMU C  CEYEHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATH napajiesibHOe, [EHTPAIILHOE u OpPTOTOHAJILHOE
MPOEKTUPOBaHUE QUTYP HA TUIOCKOCTb, BHIMOIHATH H300paxeHus: uryp Ha
TUIOCKOCTH;

e CTPOUTHh CEYECHHUSI MHOTOIPAHHUKOB PA3TUYHBIMU METOJIaMH, BBIMOJIHSITH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMAQAM  TMOBEPXHOCTEH  MHOTOIPAHHHUKOB  (TIpHU3Ma,
MMpaMKJia), FTEOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCh U ITIOCKOCTh CHMMETPUH, IIEHTP, OCh U INIOCKOCTh CHMMETPUH (PUTYPBHI;

e CBOOOJHO ONEPUPOBATH IMOHATUAMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ICUCTBUSA HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUH U
HAaXO0XKJIEHUE T€OMETPUUYECKHUX BEJIMYMH, TPUMEHSIS U3BECTHBIE METO/IbI TIPU
pELICEHUH MAaTEMAaTHUYECKUX 3a7ad IOBBIIIEHHOTO M BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPHUMEHATh MNPOCTEUIINE MPOrPaMMHBIE CPEACTBA M  DIJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKHX 3a/1ay;

e W3BJEKaTh, MNPeOOpPa3OBBIBATH M HWHTEPIPETUPOBATH HH(OOPMALUIO O
IMPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpEJACTaBICHHYI0 Ha
yepTeKax U pUCYHKaXx;

e TMPHUMEHATH I[OJYyYCHHbIE 3HAHUA Ha TNPaKTHKE: CpPaBHUBAThb U
aHAJM3UPOBATh pealbHbIC CUTyallUd, NMPUMEHATh W3YUYEHHBIE TOHATHUS B
mpoliecce IMOMCKa  pEelIeHUsT MaTeMaThuecku  CchOpMYIMPOBAHHOU
mpoOJIeMbl, MOJCIUPOBATh pPEANbHBIE CHUTYyallMd Ha S3BIKE TECOMETPUH,
MCCJIEN0BATh MMOCTPOEHHBIE MOJEIN C HCIOIb30BAHUEM I€OMETPUUYECKHX
MOHATUN M TEOopeM, ammapara anareOpbl, periaTh MPaKTUYECKUE 3aayH,
CBSI3aHHBIEC C HAXOXKJIEHUEM F€OMETPUUYECKUX BEJITUUMH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T€OMETPUHM Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K xoniy 11 kaacca oOyuaromuiicss HAy4uTCs:



CBOOOJIHO OINEpUPOBATh MOHATUSIMHU, CBSI3aHHBIMU C IUIMHAPUYECKOMH,
KOHHYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTYYCHUS;

ONEPUPOBATH MOHITUSIMU, CBSI3AHHBIMU C TE€JIAMU BPAILCHUS: [UIHHAPOM,
KOHyCOM, c(pepoii u mapowm;

pacno3HaBaTh Tejda BpamleHus (UMIUHAP, KOHYC, cdepa W 1Iap) U
OOBSCHATH CIIOCOOBI TTOJIYYEHHUSI TEJl BpaIllCHUS;

KJ1acCU(UIIMPOBATH B3AUMHOE PACTIOIOKEHUE ChEephl U MIIOCKOCTH;
BBIYUCIISITh BEJIUYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI M TUIOIIAIU MOBEPXHOCTEH MHOTOTPAHHUKOB M TeNl BpAaLICHHUS,
Tr€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOpMYyT;

CBOOOJIHO OIEpPUPOBATH MOHITUSMH, CBA3AHHBIMU C KOMOWHALMSMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO ceprl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJIO
BpaIlCHUS;

BBIYHCIIATh COOTHOIICHHSI MEXAY IUIOIMIAIIMH TOBEPXHOCTEN U 00bEMaMu
ITOJIOOHBIX TEI;

n300pakaTh u3ydaemble (UTYPBI, BBITOJHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMSI TEJl BpaIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MpPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, MPEeACTaBICHHYIO Ha
yepTexkax U pucCyHKax;

CBOOOJTHO ONEPUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTIEPAIUU HAJ BEKTOPAMU;

3a]1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPINHAT;
pelaTh TEOMETPUYECKUE 3a/1a41 HAa BBIYUCIIEHUE YTII0B MEXIY MPSIMBIMU U
MJIOCKOCTSIMH, BBIYUCIIEHUE PACCTOSIHUM OT TOUKH A0 IIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOA MPU PELICHHH;
CBOOOJIHO ONEPUPOBATh TMOHSATHUSAMH, CBS3aHHBIMA C JBHXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300pa)K€HWsT MHOTOTPAHHUKOB M TEJ BpaIleHUs IMpHU
MapajyIeIbHOM  TIEPEHOCE, UEHTPAIBHOM CHUMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOU, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHS MHOTOTPAHHUKOB M TE€J BpAIICHUS: CEUEHUs LIMJIMHIpA
(mapajuienTbHO U NEPIEHIUKYIISIPHO OCH), CEUCHUSI KOHYca (TapajuiesibHbIe
OCHOBAHUIO ¥ IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEUYECHHI: METOJ CIEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUS, METO/ IEPEHOCA CEKYILEN MIIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUYECKUE YTBEPHKIACHUS;

NPUMEHSATh TeoMeTpuueckre (akTbl JJISI PEIICHHS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAralolIuX HECKOJBKO IIArOoB PEUIEHUS, €CIU YCIOBUS
MPUMEHEHUS 3aJIaHbl B IBHOW M HESIBHOU (opMme;

pelarh 3aJadyd Ha JOKa3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HAXOXJICHUE TEOMETPUUECKUX BEJINYNH,;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUUYECKHX 3a/1aY;

MIPUMEHSATH IMOJYYEHHBIEC 3HAHUS HA IPAKTUKE: CPABHUBATH, AHATU3UPOBATH
Y OLICHUBAaTh pEAIbHBIC CHUTyallMd, NPUMEHSATh W3YUYCHHBIC MOHSTHUS,
TEOPEMBbI, CBOMCTBA B MPOIECCE TMOUCKA PEHICHUS MaTeMaTHUYECKU
chOpMYIMPOBAHHON MPOOJIEMBI, MOJEIUPOBATh PEAIbHbIE CUTyallud Ha
A3bIKE T€OMETPUH, UCCIEN0BATH IOCTPOCHHBIE MOJEIH C UCIIOJIb30BAHUEM
FEOMETPUYECKUX TIOHATUA M TEOpeM, ammapara ajireOpbl, peliarTh
MPAKTUYECKUE 3aJladd, CBA3AHHBIE C HAXOXKIACHUEM T€OMETPUYECKHUX
BEJINYNH,;

UMETh MpeJCTaBICHUSI 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM yacTu (GyHJAaMEHTa pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE
10 KITACC

KounvecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
n/n NPOrpaMmbl Bcero Kontpoas bt lpakriteckue o0pa3oBaTe/bHbIE
e padoThlI padoThI pecypebi
1 BBeneHue B crepeoMeTpuio 23 1
5 B3aumHoOe pacnosioxeHue MpsiMbIX B 6 1
IIPOCTPAHCTBE
3 [TapanmnenbHOCTh NPSMBIX U IIJIOCKOCTEH B 8 0 0
IIPOCTPAHCTBE
4 [lepnieHIUKYNAPHOCTD NPSMBIX U o5 0 0
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYribl U paccTosiHUSA 16 1 0
MHororpanHuKu 7 1 0
BekTops! B ipocTpaHcTBE 12 0 0
8 HOBTOPGHI/IG, 0000111eHIe U cUCTEeMaTH3aLus 5 9 0
3HaHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KIIACC

KosnuyectBo yacos DJIEeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIie
Ne i/ P KonTpoabHbl IIpakTHyeckue (npp )
NMPOrpamMMbI Bcero o0pa3oBaTejIbHbIE
e padoThlI padoThI
pecypchbl
1 AHaMTHYECKast TEOMETPHS 15 1
) [ToBTOpeHME, 0000IICHNE U 15 1
CUCTEeMAaTH3alHsl 3HAaHHHA
O0bEM MHOTOIpaHHHUKA 17 1
Tena BpareHus 24 1
5 [Tnomaau moBepxXHOCTH U 00bEMBI 9 1
KPYTJIBIX TEJ
6 JBr>xeHust 5 1
7 [ToBTOpeHue, 06001IeHNE U 17 5
CUCTeMAaTH3aIHsl 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




MNOYPOYHOE IINTAHUPOBAHMUE 10 KJIACC



KoaudecTBO 4acoB

Ne Tema ypoka Hara JJeKTpOHHBbIE LM (POBbLIE
n/ Bcee Kourtpoabnbl| IlpakTuyeck | yzyyen p
n ro e paboThI U e paboThI st OOPAIOBATCIRH
OcHoBHbIE TIpaBUIIA
H300P@IKCHH Ha PHCYHIe 1 https://resh.edu.ru/subject/lesson/4756/
IJIOCKOCTH, MapaJuIeIbHbIX
MPSAMBIX (OTPE3KOB),
CEPEJIMHBI OTPE3KA
TonsTHs cTEpeoMeTpHH: https://resh.edu.ru/subject/lesson/4756/
TOYKa, NpsiMasi, IJIOCKOCTb,
IPOCTPACTEO. OCHOBILIE 1 http://metodisty.ru/m/files/view/prezentaciy
MpaBUJIa U300paKeHUs Ha a_d_iy '
PHUCYHKE IIJIOCKOCTH, -
MapajenbHbBIX IPSIMBIX izobrazhenie_prostanstvennyh_figur_na_pl
(oTpe3koB), osko
CEPEIHMHBI OTPE3KA
[TonsTus:
TepeceKaroIuecs 1 https://resh.edu.ru/subject/lesson/4756/
IIJIOCKOCTH,
MIEPECEKAIOIINECS
psiMasi ! MIIOCKOCTh;
IIOJIYIIPOCTPAHCTBO
[TousTus:
HepeCeraomuecy 1 http://geometry2006.narod.ru/Lessons/10
IIJIOCKOCTH, 11/3
IIEPECEKAIOIINECS o
npsiMasi ¥ IIOCKOCTh;
TIOJIYIIPOCTPAHCTBO
MHOTOrPAHHHUKH, H306PAKEHHE gtlt?égqeometrvzooanarod.ru/Lessons/lO—
IIPOCTEUIINX IIPOCTPAHCTBEHHBIX 1 =

(buryp, HeCyIIeCTBYIOITNX



http://metodisty.ru/m/files/view/prezentaciya_dly
http://metodisty.ru/m/files/view/prezentaciya_dly
http://geometry2006.narod.ru/Lessons/10-11/3
http://geometry2006.narod.ru/Lessons/10-11/3
http://geometry2006.narod.ru/Lessons/10-11/3a
http://geometry2006.narod.ru/Lessons/10-11/3a

00BEKTOB http://geometry2006.narod.ru/Lessons/10-
11/14



http://geometry2006.narod.ru/Lessons/10-11/14
http://geometry2006.narod.ru/Lessons/10-11/14

MHororpaHHUKH, H300paskeHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIecTBYyIOIUX
00BEKTOB

http://geometry2006.narod.ru/Lessons/10-
11/3c

AKCHOMBI CTEPEOMETPHUH U
NIepBbIE CIEICTBHS U3 HUX

http://geometry2006.narod.ru/Lessons/10-
11/1.g

AKCHOMBI CTEPEOMETPUU U
IIEPBBIE CIECICTBUS U3 HUX

http://geometry2006.narod.ru/Lessons/10-
11/2.¢

AKCHOMBI CTEPEOMETPUU U
TIEPBbIC CIIECTBHS U3 HUX.
CriocoObl 3a1aHus TPSIMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE.
O0o3HavyeHus

MPSIMBIX Y IIJIOCKOCTEN

http://geometry2006.narod.ru/Lessons/10
11/1

10

N3obpakenune ceueHunit
MUpaMHJIbI, KyOa U IPU3MBI,
KOTOpPBIE IPOXOJAT Yepe3 Ux
pé6pa. Uzobpaxenue
MEPECCUCHU A MOJTYUCHHBIX
IJI0CKOCTeN. PackpammBanue
IMOCTPOCHHBIX ceueHun Pa3sHBIMU
1[BETAMH

https://resh.edu.ru/subject/lesson/4912/

11

N3o0pakenune ceueHnit
MUPaMHJIBI, KyOa U IPU3MBI,
KOTOpBIE IPOXOMISAT Yepe3 Ux
pé6pa. NzobpakeHune
nepeceyeHus MoJy4YeHHBIX
IJI0CKOCTei. PackpammBanue
MTOCTPOCHHBIX CEYEHUN Pa3HBIMU
IBE€TaMU

https://resh.edu.ru/subject/lesson/4912/



http://geometry2006.narod.ru/Lessons/10-11/3c
http://geometry2006.narod.ru/Lessons/10-11/3c
http://geometry2006.narod.ru/Lessons/10-11/1.p
http://geometry2006.narod.ru/Lessons/10-11/1.p
http://geometry2006.narod.ru/Lessons/10-11/2.p
http://geometry2006.narod.ru/Lessons/10-11/2.p
http://geometry2006.narod.ru/Lessons/10-11/1
http://geometry2006.narod.ru/Lessons/10-11/1

12

N3o0pakeHue ceueHuit
MUPaMHJIBI, KyOa U IPU3MBI,
KOTOPBIC TIPOXOISAT Yepe3 X
pEbpa. N3o0pakenue
nepeceyeHus MoJy4eHHBIX
wiockocTeil. PackparBanue
MMOCTPOCHHBIX CEYCHUN Pa3HBIMU
I[BETAMH

https://resh.edu.ru/subject/lesson/4912/

13

N3o0paxenue cedcHmit
MUPaMHUJIBI, KyOa U PU3MBI,
KOTOpBIE MPOXOAAT YEPe3 Ux
pé6pa. N3o0paxkeHue
MepecevyeHus MOIy4eHHBIX
I1ocKocreit. Packpammsanue
MMOCTPOCHHBIX CEUECHUN Pa3HBIMU
LIBETaMU

https://resh.edu.ru/subject/lesson/4912/

14

Meron ciie10B AJIst TOCTPOEHUS
CEeUEHUU

http://geometry2006.narod.ru/Lessons/10-
11/14

15

Meton cienoB uisl IOCTPOEHUS
cedyeHmil. CBoliCcTBa NepecevyeHn
MPSIMBIX U IIJIOCKOCTEN

http://geometry2006.narod.ru/Lessons/10-

11/

16

Mertopa cnenoB Ui HOCTPOSHUS
cedyeHmil. CBoliCcTBa NepecevyeHn
MPSIMBIX U IIJIOCKOCTEN

http://geometry2006.narod.ru/Lessons/10-

11/

17

[TocTpoeHne cedyeHnii B mupaMu/Ie,
KyOe 1o TpéM Toukam Ha péOpax.
Co3naHue BEIHOCHBIX YEpPTEKEN U
3aIlMCh 1aroB MOCTPOCHUSA

http://geometry2006.narod.ru/Lessons/10-
11/1



http://geometry2006.narod.ru/Lessons/10-11/14
http://geometry2006.narod.ru/Lessons/10-11/14
http://geometry2006.narod.ru/Lessons/10-11/1
http://geometry2006.narod.ru/Lessons/10-11/1
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http://geometry2006.narod.ru/Lessons/10-11/1

18

[TocTpoenue ceyenuii B nupamue,
KyOe 1o TpéM Toukam Ha péOpax.
Co3zaHue BBIHOCHBIX YEPTEXKEHN U
3aMuch I1aroB MOCTPOCHUS

http://geometry2006.narod.ru/Lessons/10-11/1

19

[TocTpoenue ceyenuii B nupamue,
KyOe 1o TpéM Toukam Ha péOopax.
Co3zaHue BBIHOCHBIX YEpTEXEHN U
3aIMCh IAroB IMOCTPOCHUS

http://geometry2006.narod.ru/Lessons/10-11/1

20

[TocTpoeHue ceueHuii B mupamuse,
KyOe 110 TpéM TouKaM Ha péOpax.
Co3zaHue BBIHOCHBIX YEpTEXEH U
3aIKCh IIaroB IMOCTPOCHUS

http://geometry2006.narod.ru/Lessons/10-
11/15

21

[ToBTOpEHUE ITAHUMETPUH:
Teopema o mponopIOHATBEHBIX
otpeskax. [lomoOue TpeyroiabHUKOB

22

[ToBTOpEHME TUIAHUMETPUH:
Teopema Menenas. Pacuersl B
CEUEHUSX Ha BHIHOCHBIX
yeprexax. Mcropus pazsurus
IUTAHUMETPHUH U
CTEPEOMETPUH

23

Kontponbras pabota "AkcruomMbl
crepeomerpun. Ceuenuns"

24

B3anMHOe pacrionoxenue npsmbIx
B IIPOCTPAHCTBE.
CkpemmBaromuecs MnpsiMble.
[Ipu3Haky CKpenuBarOIUXCs
MPSIMBIX.

[TapannensHbIE NpsIMBIE B
IIPOCTPAHCTBE

http://geometry2006.narod.ru/lL essons/10-

11
hitp://geometry2006.narod.ru/Lessons/10-
/

—
—
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25

Teopema 0 CyllIeCTBOBAHUU U
€AMHCTBEHHOCTH MPSMOii
napasuleibHON JaHHOMW MPSMOM,
MPOXOJIAIICH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAIEH Ha
JlaHHOM npsimoit. Jlemma o
NEPECEYEHUH NTapaIJIeIIbHbBIX
MPSIMBIX TIOCKOCTBIO

26

[TapajtenbHOCTB TPEX NPAMBIX.
Teopema o TpEX mapajIeIbHbIX
npsamMeix. Teopema o
CKPCIIUMBAIOIHNXCS NIPAMBIX

27

[TapannenbHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOWCTBA
napajyieIbHOTO IPOEKTUPOBAHUS.
N300paxenne pa3HbIX GUTYp B
napajuieIbHON

MPOEKIINH

http://metodisty.ru/m/files/view/ugol _mezhdu
_pr

28

[lenTpanbHas IIPOEKLHS.
Yroim ¢ coHampaBI€HHBIMHU
CTOPOHaMHU. YTOJI  MEXIy
PSIMBIMH

29

3amaun Ha
JIOKa3aTeJIbCTBO H
HCCIIeIOBaHNE,
CBSI3aHHBIE v
PacnoyIOKEHUEM MPSIMBIX
B

MIPOCTPAHCTBE

30

[TonsATHA: TapaIIEIBHOCTD
IIPSIMOM U INIOCKOCTH B
IIPOCTPAHCTBE.

[Ipr3Hak nmapamiebHOCTH IPSIMON
1 ockocth. CBoiicTBa



http://metodisty.ru/m/files/view/ugol_mezhdu_pr
http://metodisty.ru/m/files/view/ugol_mezhdu_pr

NapaJuIEIbHOCTH NIPSIMOM U




IINTIOCKOCTHU

31

I'eomerpuueckue 3agaun Ha
BBIUMCIICHHUE U JI0Ka3aTeIbCTBO,
CBSI3aHHbIE C NAPAJJICIIBHOCTBIO
IIPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

32

[Toctpoenue ceuenus,
MIPOXOSAIIETO Yepe3 TaHHYIO
MPSMYIO Ha YepTexke U
MapajuieJIbHOTO APYTroi MpsMOil.
Pacuér oTHOIICHMIT

33

[TapannensHas npoekuus,
MIPUMEHEHUE JJI TOCTPOCHUS
CeueHMi Kyba 1
napaenenunena. CoicTaa
napajuiesienunesaa u

IIPU3MBI

34

[TapannenpHbIE TUIOCKOCTH.
[Ipu3Haky napamuieIbHOCTH ABYX
IJIOCKOCTEN

35

Teopema 0 mapayIeabHOCTH U
€MHCTBEHHOCTH INIOCKOCTH,
MPOXOIAIIECH Yepe3 TOUKY, HE
MPUHAJICKAILYIO TAHHON
IJIOCKOCTH U CJIEICTBUS U3 HEE

http://geometry2006.narod.ru/Lessons/10-
11/8

36

CBolicTBa napayiebHbIX
IJIOCKOCTEM: O MMapajuIeIbBHOCTU
IIPSIMBIX MIEPECEUYCHUS IIPU
MIEPECEYEHUH ABYX
apajuIeIbHBIX

IIJIOCKOCTEMN TPEThEMN



http://geometry2006.narod.ru/Lessons/10-11/8
http://geometry2006.narod.ru/Lessons/10-11/8

37

CBolicTBa napauiesibHbIX
TUIOCKOCTEH: 00 0Tpe3kax
napauieIbHbIX MPSMBIX,
3aKITIOUEHHBIX MEXY
napauieIbHBIMU IIOCKOCTSMU;
0 MepeceyeHuu NPIMOU C TBYMs
napauIeIbHBIMU TUIOCKOCTSIMH

http://geometry2006.narod.ru/Lessons/10-

11/8

38

[ToBTOpenwue: Teopema [Tudaropa
Ha TUIOCKOCTH

39

IToBTOpEHME:
TPUTOHOMETPUS
IIPSIMOYT'OJIBHOTO
TPEYroJIbHUKA

40

CoiicTBa Ky0a 1 IPSIMOYTOJILHOTO
napajuienenunena

41

Boluncnenue 1JiMH OTpE3KOB B
KyOe 1 IpsIMOYTOJIbBHOM
napajiesIenunene

42

IlepnenauKyISIpHOCTB NPSAMOU U
nockocty. [Ipusnak
NEPHEHIUKYJIPHOCTHU IIPSIMON U
IIJIOCKOCTH

http://metodisty.ru/m/files/view/geom 10

43

[lepnenauKyISIpHOCT NPSAMOU U
mockocty. [Ipusnak
NEPIEHAUKYJIAPHOCTH IPSIMOU U
IUIOCKOCTH

http://geometry2006.narod.ru/Lessons/10-

11/

44

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH IIPSIMOiA,
IIPOXOMSILEH Yepe3 TOUKY
IIPOCTPAHCTBA U
MEePIEHIUKYIISIPHOM

http://geometry2006.narod.ru/Lessons/10-

11/



http://geometry2006.narod.ru/Lessons/10-11/8
http://geometry2006.narod.ru/Lessons/10-11/8
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K IINIOCKOCTH

45

ITnockoctu u
MePIEHANKYJISIPHBIE UM
HpHMBIe B MHOI‘OFpaHHI/IKaX

46

ITnockoctu u
MePIEHANKYIJISIPHBIE UM
HpHMBIe B MHOI‘OFpaHHI/IKaX

47

[lepnenauKkynsip 1 HaKJIOHHA.
[TocTpoeHue neprnesuKysapa us
TOYKHU Ha MPSIMYIO

http://geometry2006.narod.ru/Lessons/10-
111

48

[TepnieHAMKYIAp U HAKIOHHASL.
[TocTpoeHue neprnesuKysapa us
TOUYKH Ha MPSIMYIO

http://geometry2006.narod.ru/Lessons/10-
111

49

Teopema o Tpéx
nepreHauKysapax (mpsmas u
oOpatHasi)

50

Teopema o Tpéx
NepreHuKysapax (mpsmas u
oOpatHasi)

o1

Yron Mexy CKpenBarIIMMUCS
MPSIMBIMU

52

[Touck nepneHANKyJIIpHBIX
IIPSIMBIX

C MOMOIIIBIO MEPIEHIUKYISIPHBIX
IUTOCKOCTEN

53

OpTOFOHaJ'ILHOC MMPOCKTUPOBAHUC

o4

[Toctpoenue ceuenunit kyoa,
MPU3MBIL, TPABUIIHOM MHUPaMHIbI
C TIOMOIIIbIO

OPTOTOHAJILHOW MTPOEKIIUU

http://metodisty.ru/m/files/view/postroenie s
eche

55

[TocTpoenue ceuenuii kyoa,
TIPU3MBI, TPABHILHON MTUPAMUIBI
C TIOMOUIBIO

http://geometry2006.narod.ru/Lessons/10-
11/22
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OPTOrOHAJILHOM IPOECKIIUU




56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IIIIOCKOCTH.
[InockocTu cummerpuil B
MHOT'OIpaHHUKaX

57

[Tpuznak
MEePHEHIUKYIISIPHOCTH MIPSMOI
U IJIOCKOCTH KaK CIIEJICTBHE
CUMMETpPUHU

58

[IpaBuIbHBIE MHOIOIPAaHHHKH.
Pacuér paccrossHuil OT TOUKH
J10 TJIOCKOCTHU

http://geometry2006.narod.ru/Lessons/10

-11/2

59

IIpaBunbHBIE
MHOIOrpaHHuKHU. Pacuér
pacCTOAHUM OT TOUKHU 10
IJIOCKOCTH

http://geometry2006.narod.ru/Lessons/1
0-11/20

60

Crnioco0bl OMyCTUTh
NIEPIIEHIUKYJISAPBI:
CUMMETpHUS, CIBUT
TOYKH 1O MapauIeIbHON
IIPSIMOU

http://geometry2006.narod.ru/Lessons/1
0-11/20

61

CaBur no HemapaIeIbHON
IPSIMOM, U3MEHEHHE
paccTosHUI

62

KonTponbnas pabota
"BzanMuoe

pacrosoKeHue NpsMbIX U
IIJIOCKOCTEM B
pocTpaHcTee”

63

[ToBTOpEHME: yron mexmy
MMpsAMBIMHA HaA IJIOCKOCTH,
TPUTOHOMETPHUS B
MIPOU3BOJIbHOM TPEYrOJbHHUKE,
TeOpeMa KOCUHYCOB

http://geometry2006.narod.ru/Lessons/1
0-11/16

64

[ToBTOpEHME: Yyroy MexIy
CKPEIIMBAIOIIUMUCS NIPSIMBIMU



http://geometry2006.narod.ru/Lessons/10-11/2
http://geometry2006.narod.ru/Lessons/10-11/2
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IPOCTPAHCTBE

65

['eomeTpuueckue MeToabl
BBIUMCJICHUS yTIIa MEXKTY
MIPSIMBIMU B MHOTOT'PaHHHUKAX

http://geometry2006.narod.ru/Lessons/10-
111

66

JIByrpanssiii yroa. CBoicTBO
JMHENWHBIX YIJIOB ABYIPaHHOI'O

yria

http://geometry2006.narod.ru/Lessons/10-
11/2

67

[lepnenauKynsipHbIE MJIOCKOCTH.
CBolicTBa B3aMMHO
MEePIEHINKYIISIPHBIX
IJIOCKOCTEeM

http://geometry2006.narod.ru/Lessons/10-

11/22

68

[Ipu3Hak neprneHIuKyIsIpHOCTH
TUIOCKOCTEM; TEOpeEMa O IPAMOU
[IEpECEUCHUS ABYX IIOCKOCTEN
MEPIECHINKYIISIPHBIX TPEThEH
IJIOCKOCTH

69

IIpssMOyTONIBHBIN
napaJuIeIIeIUIIe T

KyO; U3MepeHus, CBOMCTBa
IPSIMOYTOJIBHOTO
napajuleJenunesia

70

Teopema 0 AuaroHanu
MPSIMOYTOJIBHOTO
napauiejaenumnena

U CIEACTBHUE U3 HEE

71

CrepeomMeTrpuueckue u
IMPUKJIIAAHBIC 3a1a4U, CBA3aHHBIC
CO B3aHMHBIM PacCIIOIOKECHUEM
IPSAMBIX U

IJIOCKOCTH

72

[ToBTOpEHME: CKPEIINBAIOIIHECS
npsMble, TapajiebHbIC
TUTOCKOCTH B CTAHIAPTHBIX



http://geometry2006.narod.ru/Lessons/10-11/1
http://geometry2006.narod.ru/Lessons/10-11/1
http://geometry2006.narod.ru/Lessons/10-11/2
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MHOTI'OIrpaHHHUKax




73

[Tapa napajuienbHBIX MIOCKOCTEN
Ha CKPEUIUBAIOIINXCS MPSMBIX,
paccrosiHue Mexay
CKPEIIMBAIOIIUMUCS PSIMBIMU B
MPOCTBIX CUTYAIHIX

74

Paccrostnue ot Touku 10
IUIOCKOCTH, PACCTOSHUE OT
IPSAMOM 10

IUIOCKOCTHU

http://geometry2006.narod.ru/Lessons/10-11/2

75

Boruncnenue paccTosiHUM MEX LY
CKPELIMBAOIIMMHUCS IPSIMBIMHU C
IIOMOILBIO NIEPIEHANKYISIPHON
IIJIOCKOCTH

http://geometry2006.narod.ru/Lessons/10-11/2

76

TpéxrpanHslii yrom,
HEpaBEHCTBA JJIsl TPEXTPaHHBIX
yrioB. Teopema I1udaropa,
TEOpPEMbI KOCUHYCOB U

CHHYCOB JIJIsl TPEXTPAHHOI'0 YIJIa

7

DnemMeHTHI chepuyecKoit
TreOMETPHUH: T€0J1e3NYECKHE
JMHUM Ha 3emiie

78

Kontponbnas pabora "Yrisl u
paccrosiHus"

79

CucremaTtu3zanus 3HaHUN
"MHOrOrpaHHUK U €ro 3JIEMEHTHI"

80

[Tupamuga. Buasl nupamu.
[IpaBunbHasg nupamuaa

http://geometry2006.narod.ru/Lessons/10-11/2

81

IIpusma. [Ipsimast u HaKJIOHHAs
npusMsl. [IpaBunbHas npusma



http://geometry2006.narod.ru/Lessons/10-11/2
http://geometry2006.narod.ru/Lessons/10-11/2
http://geometry2006.narod.ru/Lessons/10-11/2

[Ipsamoii napauienenunes,

82 PSMOYTOJIbHBIH
napasuiesenunesn, Kyo
83 BrimykJiple MHOTOTpaHHHKH.
Teopema Ditnepa
http://geometry2006.narod.ru/Lessons/10-
BrImykitble MHOTOTpaHHUKHY. 11/27
84 Teopema Ditnepa.
1lpaBHiIbHEE H http:/geometry2006.narod.ru/L essons/10-
MOJIyIIpaBUIIbHEIE 11/28.
MHOTOTPaHHHUKH
KoHntponbHas
85 P
pabora
"MHoOrorpaHHuk
I/I"
%6 TToHSATHE BEKTOPA Ha IIIOCKOCTH http://metodisty.ru/m/files/view/ugol_mezhd
r
U B TIPOCTPAHCTBE e
http://metodisty.ru/m/files/view/ugol_mezhd
87 CymMma BEKTOpOB u_pr
88 Pa3HocTh BekTOpOB
89 [IpaBuno napamienenunena
90 YMHOKEHHE BEKTOpa Ha YUCIIO
PaznoxxeHue BekTopa 1no
91 0a3ncy Tpéx BEKTOPOB, HE
JEKALIUX B OJHON IIOCKOCTH
92 CkansipHoe pou3BeICHNE
03 Brrancnenue yria Mexmy

BEKTOpPaMHU B TPOCTPAHCTBE



http://geometry2006.narod.ru/Lessons/10-11/27
http://geometry2006.narod.ru/Lessons/10-11/27
http://geometry2006.narod.ru/Lessons/10-11/28
http://geometry2006.narod.ru/Lessons/10-11/28
http://metodisty.ru/m/files/view/ugol_mezhdu_pr
http://metodisty.ru/m/files/view/ugol_mezhdu_pr
http://metodisty.ru/m/files/view/ugol_mezhdu_pr
http://metodisty.ru/m/files/view/ugol_mezhdu_pr

94 [Ipocreiimme 3anauu ¢ 1
BEKTOPaMU

95 [Ipocreiimme 3amauu ¢ 1
BEKTOPaMU

96 [Ipocreiimme 3anaun ¢ 1
BEKTOPaMH

97 [Ipocreiimme 3anaun ¢ 1
BEKTOpaMH

08 O60061eHue u ) 1
crCcTeMaTH3anus 3HaHUN

99 O060061eHue n 1
cUCTEeMaTH3alus 3HAaHUH

100 Hrorosas KOHTpOJIBHAS 1
pabota

101 Hrorosast KOHTpOJIBHAS 1
pabota

102 O060061eHue n ) 1
cUCcTeMaTH3alus 3HAHUN

OBUIEE KOJIMYECTBO 102

YACOBIIO [TPOT'PAMME




11 KIIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara nudposbie
Tema ypoka Kourpoabnsbie | IlpakTudyeckn
n/n Bcero u3ydyeHusi | oOpa3zoBaTesbHbIE
padoThI e padoThblI
pecypcbl
[ToBTopenue Tembl "KoopauHars 01.09.2025
1 BEKTOpA Ha INIOCKOCTH U B 1 0 0
npocTtpaHcTae”
) [ToBropeHue Tembl "CKasipHOE 1 0 0 02.09.2025
MPOU3BEICHUE BEKTOPOB"
3 [ToBTopenue Tembl "Breruncienue yria 1 0 0 05.09.2025
MEXy BEKTOPaMH B IPOCTpaHCTBE"
4 [ToBTOpenue TeMs! 'Y paBHEHHE IPSIMOI, 1 0 0 08.09.2025
IIPOXOJALIEH uepe3 1Be TOUKH"
5 VpaBHEHHE IOCKOCTH, HOPMaJlb, L 0 0 09.09.2025
ypaBHEHHE [UIOCKOCTH B OTPE3Kax
6 VpaBHEHHE IOCKOCTH, HOPMaJlb, L 0 0 12.09.2025
ypaBHEHHE TIIOCKOCTH B OTPE3Kax
7 BeKTOpHOE MPOU3BEIEHHE 1 0 0 15.09.2025
3 JIuHeliHbIe HepaBEeHCTRA, TMHEWHOE 1 0 0 16.09.2025
[POrPaMMHUPOBAHHE
9 JIuHeiiHble HEPaBEHCTBA, TMHENHOE L 0 0 19.09.2025
POTPaMMHUPOBAHHE
10 AHanuTHYeCKHe METO/IbI pacyéTa yriia L 0 0 22.09.2025
MEXy MPSAMBIME B MHOTOTPaHHUKAX
11 AHanuTUYECKHE METO/IBI PACUETa yIvia 1 0 0 23.09.2025




MCKAY IINIOCKOCTAMHU B MHOI'OT'PpaHHHUKaX

12 dopmyra paccTOSHUS OT TOYKH JI0 26.09.2025
IUIOCKOCTH B KOOpJAMHATAX

13 Haxo1eHue pacCTOSHHI OT TOYKH J10 29.09.2025
IUIOCKOCTHU B Ky0Oe

1 HaxoxpeHne pacCTOSHUN OT TOYKH 0 30.09.2025
IUTOCKOCTH B TPABUIIBHON TIHPaMHU/IC

15 KonTtpomnbHast paboTa "AHamuTHuecKas 03.10.2025
reomerpus"

16 CeueHnss MHOTOTPaHHHKOB! 06.10.2025
CTaH/IapTHbIC MHOTOIPAHHUKH

17 CeueHusi MHOTOTPAaHHUKOB: METO]] 07.10.2025
CIICIIOB
CeueHns MHOTOTPaHHHUKOB: 10.10.2025

18 CTaHJAPTHBIE IJIOCKOCTH, IEPECEeUCHHS
OPSIMBIX U TIOCKOCTEH

19 [MapasenbHbIE PSIMBIE U TUIOCKOCTH: 13.10.2025
napaJuieibHbIe CEUCHUS

20 [MapasienbHbIE PSIMBIE U TUIOCKOCTH: 14.10.2025
pacy€T OTHOLIEHUI
[MapasienbHbIe PSMBIE U TIIOCKOCTH: 17.10.2025

21 YTIIBI MEXKY CKPEIINBAFOIIMMUCS
IPSAMBIMA
[MeprieHIUKYIAPHBIC TPSMBIC U 20.10.2025

99 IUIOCKOCTH: CTAaHJAPTHBIC Maphl

MEPIEeHIUKYJISAPHBIX IJIOCKOCTEHN U
MPSIMBIX, CHMMETPUH MHOTOTPaHHUKOB




23

[lepnenquKkynspHbIe IPsMbIE U
IIJIOCKOCTH: TEOPEMA O TPEX
HEPIEHINKYIIIpax

21.10.2025

24

[lepnenquKynspHbIe IPSIMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIMH B
MHOT'OTpaHHUKAX

26.10.2025

25

[ToBTOpenue: momanu
MHOTOYT'OJIbHUKOB, (DOPMYJIBI AJIs
IJI0IA e, COOOpaKEHUS ITOA00MS

07.11.2025

26

[ToBTOpenue: onaau
MHOTOYT'OJIbHUKOB, ()OPMYJIBI JUIS
101 e, COoOpakeHUs IMO00Us

10.11.2025

27

[ToBTOpEHMeE: TUIOMAAN
MHOTOYTOJTLHUKOB, (DOPMYJIBI JISI
Ionaiel, CooopakeHus mMo100ust

11.11.2025

28

[Imomaam ceyeHnii MHOTOrpaHHUKOB:
IJIOILIAIU TIOBEPXHOCTEM, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUs MOA00uUs

14.11.2025

29

[Tnomaau ceyeHnit MHOTOIPaHHUKOB:
IJIOIA/IA TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUsI TOA00HS

17.11.2025

30

Konrtponsnas padota "IloBTopenue:
MHOT'OTPaHHHUKH, CEUYEHUS
MHOT'OI'PaHHHUKOB"

18.11.2025

31

O6béM Tena. O0beM MPSIMOYTOIBHOTO
napasuiesieruneaa

21.11.2025

32

3amaun 06 yaBOeHUH Kyda, 0
KBaJIpaType Ky0a; 0 TPUCEKIIHH yTJia

24.11.2025




33

CrepeoMeTpuuecKue 3a/1a4u, CBI3aHHbIE
¢ 00bEMOM IPSIMOYTOJILHOTO
napasuiesenunesia

25.11.2025

34

[Ipukiagueie 3a1a4n, CBA3aHHBIC C
BBIYHCIICHHEM 00bhEMA MPSIMOYTOIBLHOTO
napajuiesenunesia

28.11.2025

35

OO0BbEM psIMO IPU3MBI

01.12.2025

36

CrepeoMeTpuuecKue 3a/1a4M, CBSI3aHHbIE
C BBIYHMCIIEHUEM 00BEMOB MPSAMOi
IIPU3MBI

02.12.2025

37

[TpuknanHbie 3312491, CBSI3aHHBIC C
00BEMOM TIPSIMOH PU3MBI

05.12.2025

38

Beruucnenue 00bEMOB Tel ¢ TOMOLIBIO
orpeien€HHOro nHTerpaia. OobéM
HAaKJIOHHOM IPHU3MBbI

08.12.2025

39

Brruncnenue 00bEMOB Te C TOMOIIBIO
onpenenéHHoro uaTerpaita. O0beEM
MAPaMH/IbI

09.12.2025

40

®opmyrna 00bEMa MHUpaMHIbI.
OTtHomeHne 00bEMOB MUPAMHU/T C
00IIUM yTIIOM

12.12.2025

41

dopmyna 06bEMa NHUpaMHIBI.
OTtHomeHne 00bEMOB MUPAMHU/T C
00IIUM yTIIOM

15.12.2025

42

CrepeoMeTpHuecKre 3a1a4u, CBI3aHHBIC
¢ 00béMaMU HAKIIOHHON MPU3MBI

16.12.2025

43

CrepeoMeTpUYCCKHE 3a/1a4H, CBSI3aHHBIC
¢ 00bEMaMU TUPAMHUIBI

19.12.2025




[Ipuknagueie 3ama4un o Teme "OO0BEMBI

22.12.2025

44 Ten", CBSI3aHHBIC ¢ 00BEMOM HAKIIOHHOU
HPU3MBI

45 [Mpuknagaeie 3aga4m 110 treme "O0bEMBI 23.12.2025
Ten", CBsI3aHHbBIE C 00BEMOM ITHPAMUIBI

46 [Tpumenenne 00bEMOB. Berunciienne 26.12.2025
PACCTOSHUS JI0 TUIOCKOCTH

47 KonrtponsHas padota "O0bEM 29.12.2025
MHOTOI'paHHUKA"
[{umHapudeckas MOBEpXHOCTS, 30.12.2025

48 o0pa3yolne UIMHIPHIECKOI
MOBEPXHOCTH

49 Lmmuszap. TpsiMoit KPYTOBO# IIHITHH/IP. 12.01.2026
[Iomane MOBEpXHOCTH HUIUHAPA

50 Konundeckast HOBEpXHOCTb, 00pa3yromiue 13.01.2026
KOHMYECKO# moBepxHocTh. KoHyc

51 CeyeHre KOHYCa IIIOCKOCTHIO, 16.01.2026
napauIeIbHOM IIIOCKOCTH OCHOBAHUS

52 Vceuénnblii kouyc. M306pakeHne 19.01.2026
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U 20.01.2026
MIOJTHOHM OBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH U 23.01.2026
TIOJTHOM TOBEPXHOCTH KOHYCa
CrepeoMeTpHuyecKre 3a1auu Ha 26.01.2026

55 JIOKa3aTeJIbCTBO M BEIUMCIICHHE,

MOCTPOEHUEM CEUYCHUN TUINHAPA,




KOHYcCa

56

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
MOCTPOCHUEM CEUCHUH IIMITUHIIPA,
KOHyca

27.01.2026

57

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C
MUWIMHAPOM

30.01.2026

58

HpI/IKJIaILHI)IG 3aga4u, CBA3aHHBIC C
MUWIMHAPOM

02.02.2026

59

Cdepa u map

03.02.2026

60

Ilepeceuenue cdepsl u mapa ¢
miockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. Bu 1 n300pakeHue mapa

06.02.2026

61

[epeceuenue cheps! u mapa ¢
ockocThio. Kacanue mapa u chepbl
IUIOCKOCTBIO. But 1 n300pakeHue mapa

09.02.2026

62

VYpasuenue chepsl. [Lnomans chepor u
e€ yacren

10.02.2026

63

CummMmertpust chepsl U 1mapa

13.02.2026

64

CrepeoMeTpuueckue 3agauud Ha
JI0Ka3aTeNIbCTBO U BBIUMCIICHUE,
CBsI3aHHBIE CO c(hepoit U IIapoMm,
MTOCTPOCHHUEM UX CEUEHUMN TUIOCKOCTHIO

16.02.2026

65

CrepeoMeTpuueckue 3agadyud Ha
JI0Ka3aTeNbCTBO U BBIUMCIICHUE,
CBSI3aHHBIE CO cpepoil u mapom,
MMOCTPOCHHUEM UX CEUEHUMN TUIOCKOCTHIO

17.02.2026




HpI/IKJ'IaI[HBIG 3aaa4u, CBA3aHHBIC CO

20.02.2026

66 N
cdepoii u mapom
[ToBTOpEHHME: OKPY)KHOCTH Ha 24.02.2026
67 IUIOCKOCTH, BBIYUCIICHHS B OKPYXXHOCTH,
CTaHJapTHBIE TIOJ00HS
68 PaznuyHbIe KOMOMHALIMH TEJ BPAIICHH 27.02.2026
¥ MHOTOTPAaHHHKOB
69 3anaun o Teme "Tena u MOBEPXHOCTH 28.02.2026
BparieHus"
20 3anaqu o TeMe "Tena u MOBEPXHOCTH 02.03.2026
BparieHus"
7 KonrtponsHas padora "Tena u 03.03.2026
MOBEPXHOCTHU BpareHus"
79 O6wéM uuHIpa. Teopema 06 00BEMe 07.03.2026
OPSIMOTO IHIHH/IPA
BerunciaeHne 00bEMOB TEJI ¢ TOMOIIBIO 10.03.2026
73 ornpenenéHHoro uHrerpaina. O0bsEm
KOHyca
74 [Tnomaau 60KOBOM U OTHOM 13.03.2026
MIOBEPXHOCTU KOHYCa
CTepeoMeTpHYECKHE 3a/1a4H, CBA3aHHbIE 14.03.2026
75 C BBIYHCIICHUEM 00BEMOB [IHIIHH/IPA,
KOHyca
76 [Mpuknagaeie 3aga4u 110 TeMe "OO0bEMEI 16.03.2026
Y TUJIOIA M TOBEpXHOCTEH Ten"
77 O6bEM 1mapa 1 MIapoBOTO CEKTOPA. 17.03.2026

Teopema 00 00BEMe mapa. [Tnomans




cdepol. CTepeomeTpudecKue 3a1auu,
CBSI3aHHBIE C BHIYHCIICHUEM 00bEMOB
1apa, 11apoBOro CErMEHTA U I1apOBOI0
CeKTopa

78

[Ipuknagueie 3amayuu mo reme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
iomanpio cepbl. COOTHOIICHUS
MEXTy TUIOIIAIMU TIOBEPXHOCTEH 1
00BbEMaMH TOJOOHBIX TEIT

20.03.2026

79

[TomoOHBIE TENa B TPOCTPAHCTBE.
N3menenne o0bwEMa mpyu 1o 100uu.
CrepeoMeTpHUYCCKHE 3a/1a4H, CBSI3aHHBIC
C BbIUHCIIEHHEM 00BEMOB TEIl U
TUTOIIAICH TOBEPXHOCTEH

23.03.2026

80

KonTponbnas pabota "[Tnomanu
MOBEPXHOCTU M O0BEMBI KPYTIIBIX T

24.03.2026

81

JIBM>KEHUS IPOCTPAHCTRA.
Otobpaxenus. [[BU>keHUs 1 PaBEHCTBO
¢duryp. O61IHe CBOMCTBA ABUKEHUN

27.03.2026

82

Buael n1BukeHMIN: napaieIbHbII
MEPEHOC, [IECHTpaJbHasi CAMMETPHS,
3epKajibHasi CHMMETPHSI, TOBOPOT
BOKPYT IIPSIMOU

06.04.2026

83

[TpeoOpazoBanus momodus. [Ipsmas u
cdepa Ditnepa

07.04.2026

84

I'eomeTpuueckue 3agaum Ha
HpI/IMeHeHI/IC JBUKCHUA

10.04.2026

85

Kontponbras padota "BekTopsl B

13.04.2026




npocrpancTae”

86

Ob6o6maromee nosropenue 11 nousTuii
1 MeTO/I0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTHU3all1sl 3HAHUIL:
"[TapajienbHOCTD MPSIMBIX U
IJTIOCKOCTEH B ITpocTpaHCcTBE"

14.04.2026

87

O6o061matonee nosropeHue 11 nonsruii
U METOJI0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMaTH3allMsI 3HAHMIA:
"BekTopsbl B ipocTpaHcTse”

17.04.2026

88

Oo6o6maromee mosropeHue 11 nmonsaTuit
U METOJI0B Kypca reomerpuu 10-11
KJIACCOB, CUCTeMAaTH3aIl1sl 3HAHUI:
"BexTops! B mpocTpaHcTee”

20.04.2026

89

Ob6o061matomiee nosropenue 11 nonstuii
U METOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHUI:
"O6beM MHOTOrpaHHUKA"

21.04.2026

90

Ob6o6matoniee nosropenue 11 nonstuit
U METOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"O6beM MHOTOTpaHHUKA"

24.04.2026

91

O6o61matomiee nopropeHue 11 nonstuii
U METOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUs] 3HAHUH:
"[Tmomraay MOBEPXHOCTH U OOBEMBI
KpyribIx Ten”

27.04.2026

92

Oo6o6maromee nmosropenue 11 nmonsTuii

28.04.2026




1 METOJIOB Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTHU3allisl 3HAHU:
"[1no1maam moBEpXHOCTH U OOBEMBI
Kpyribix Ten"

93

WroroBas koHTpoJbHAs paboTa

04.05.2026

94

Hrorosas KOHTpoJIbHAs paboTa

05.05.2026

95

[ToBTOpEeHME, 0000IIICHHE 1
cucTeMaTu3alus 3HaHui

08.05.2026

96

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKH U € poJib B Pa3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUIA

12.05.2026

97

WcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

15.05.2026

98

WcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

18.05.2026

99

WcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

19.05.2026

100

Hcropus pa3BUTHS CTEPEOMETPUN KaK
HayKU U €€ pojb B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

22.05.2026




HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

25.05.2026

WcTopus pa3BUTHS CTEPEOMETPUH KaK

102 HayKH U €€ poJib B pa3BUTHH

COBPCMCHHBIX MHKCHCPHBIX U

KOMITBIOTCPHBIX TEXHOJIOTHI

26.05.2026

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

102







YYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYEHUKA

» MaTtemaTuka: anreOpa 1 Hauajga MaTeMaTHUYECKOTO aHAJIKM3a, TeOMETPHSL.
I'eometpus, 10-11 kmaccrwl/ bytyzos B.®., [Ipaconos B.B. ox penakiueit

CanoBHuuero B.A., AkunonepHoe oouiectBo «M3narensctBo «IIpocsemienue»

METOANYECKHUE MATEPUAJIbBI JJISA YUUTEJIA

* Maremaruka: ajireOpa 1 Hadaja MaTeMaTHYECKOr0 aHaJIn3a, FEOMETPHSL.
['eometpus, 10-11 knaccel/byTty3oB B.®., [IpaconoB B.B. nox penakiueit
CanoBuuuero B.A., Akiimonepnoe o6miectBo "M3narensctBo "[Ipocsemnienue"
* ['eomerpus. Aunakruueckue marepuansl 10 kimacc. ABrop: byty3os B.®.,
[Ipaconor B.B., Axunonepnoe o6miectBo "M3narensctBo "[IpocBeiienne"

* 'eomerpus. Meroauueckue pekoMmeraanuu kK YMK "I"'eomerpus 10-11
kiaccel". ABrop: byry3os B.®., IIpaconos B.B., Akiinoneproe o01ecTBo

"UznarensctBo "[IpocBenienue"

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU

NMHTEPHET

* http://window.edu.ru/ DnekTpoHHast OMOIMOTEKAa YYCOHUKOB M METOAMYECKUX
MaTepHaioB

* http://www.math.ru Matepuaisl 1o MaTeMaTHKe B EQuUHON KOIIEKIINN
M(pOBBIX 00PA30BATEIBHBIX PECYPCOB

« http://www.bymath.ne t I"azeta «Marematuka» M3garensckoro qoma «Ilepsoe



http://window.edu.ru/
http://www.math.ru/
http://www.bymath.ne/

CEHTSOPS»

* http://www.uztest.ru 3aga4u o reoMeTprn: HHPOPMALMOHHO-TIOMCKOBASI
crcTeMa

* http://www.problems.ru KommbioTepHast MaTeMaTHKa B IIKOJIC

* http://school.msu.ru Maremaruka. [lIkona. Bynymee. CaidT yuanrens
MareMatuku A.B. [lleBkuHa

* http://www.etudes.ru MaTemaTrueckoe 00pa3oBaHueE: MPOIIJIOE U HACTOSIIEE.
WHTepHETOMOIMOTEKA 110 METOIUKE TPEIOaBaHMsI MATEMATHKH

* http://www.exponenta.ru IToprar Allmath.ru — Bcst maremarnka B ojfHOM
MecTe

* http://www.allmath.ru TlpuknagHas MaTeMaTHKa: CIIPAaBOYHHUK MATEMATHUECKUX
bopMyI1, IPUMEPHI M 3341 C PEIICHUSMH

« http://math.rusolymp.ru 3agadyduk Qs DOATOTOBKY K OJMMITHAIAM I10
MaTeMaTHKe

* http://tasks.ceemat.ru 3annMarenbHass MaTeMaTHKa — OJIUMITHAJIBI, UTPBI,
KOHKYPCBHI TI0 MaTeMaTHKeE JIJIsl TKOJIbHUKOB

« http://www.math-on-line.com MaremMaruyeckue OJIMMIINAbI 11 IIKOJIBHUKOB
« http://www.olimpiada.ru MaremaTrueckue OIUMITAAALI U OJIUMITUATHBIE
3a1a49M



http://www.uztest.ru/
http://www.problems.ru/
http://school.msu.ru/
http://www.etudes.ru/
http://www.exponenta.ru/
http://www.allmath.ru/
http://math.rusolymp.ru/
http://tasks.ceemat.ru/
http://www.math-on-line.com/
http://www.olimpiada.ru/

TINPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTAM OCBOEHUSI OCHOBHOM
OBPA30BATEJBLHOM MPOT'PAMMBI

10 KJIACC
Kon
DOBEDSIEMOTO IIpoBepsiembie mMpeAMeTHBIE Pe3yIbTATHI OCBOEHHS MPOIPAMM OCHOBHOI'O 00pPa30BaHMSs
posep cpeaHero o01ero o0pa3oBanusi
pe3yiabTara
7 I'eomeTpus
7.1 OneprpoBaTh MOHATHIMHU: TOYKA, MPSAMas, INIOCKOCTb.
25 [IpuMeHATH aKCHOMBI CTEPEOMETPHU U CIIEACTBUS W3 HUX NPHU OIPEICIICHUH T'€OMETPUIECKHX
' 3aj1au.
7.3 OmneprpoBaTh MOHATHAME: MTAPATICTFHOCTE 1 000CHOBAaHHOCTD IPSMBIX U INTOCKOCTEH.
7.4 KnaccudummpoBaTs B3aUMHOE pacToiOKECHHUE HAPABJICHUH | IJIOCKOCTEH B IPOCTPAHCTBE
75 OmnepupoBaTh MOHATHSMU: JABYTPAHHBIM yroj, TpaHUIla JBYTPAHHOTO yIJa, peOpo IBYIpPaHHOTO
' yria, JMHENUHBIN Yroji JBYTPaHHOrO yIia, IpajgycHas Mepa ABYIPaHHOIO yIJia.
76 OmnepupoBaTh MOHATHSIMHA: MHOTOTPAHHUK, BBITYKJIBIA U HEBBITYKIIBI MHOTOTPaHHUK, DIIEMECHTHI
' MHOTOTPaHHUKA, IPABIIBHBI MHOTOTPaHHUK.
77 PacniozHaBaTh OCHOBHBIC BMIBI MHOTOTPAaHHHMKOB (IHpaMuia, NpU3Ma, MPSMOYTOJbHBINA
' napasuleNenumen, Kyo).
KnaccudpunupoBats MHOTOTpaHHUKH, BEIOMpasi OCHOBaHUS U KIacCU(PHUKAIUHN (BBIMYKIBIE U
7.8 HEBBITYKJIBIC MHOTOTPAHHUKH, TPABWIHHBIE MHOTOTPAaHHHUKH, HPSMBIC ¥ HAKIOHHBIE MPHU3MBL,
napasuieenuIe/Ibl)
7.9 OnepupoBaTh NOHATUAMU: CEKYLIAsl IJIOCKOCTb, CEUEHUE MHOTOTPAHHUKOB.
210 OObsCHEeHHE MPUHIMUIIOB ITOCTPOSHHS CEYEHHH MHOTOIPaHHHKOB, C HCIIOJIB30BaHHEM METOJa
' OTCJIC)KUBAHHUS
711 CTpOI/ITI) CCUCHUC MHOTI'OTPaHHUKOB METOAOM CJICAOBaHUsA, BBIIIOJIHATH (BBIHOCHBIC) TIIJIOCKHE
' YEPTEXKH U3 PUCYHKOB IPOCTHIX 00BEMHBIX (DUTYp: BUI CBEPXY, COOKY, TOPH30HTAIBHO.
Pemate 3amaum HAaXOKICHUS TEOMETPUYECKHX BEIUYUH IO 00pa3laM WIH alrOphTMaM,
MPUMCHEHUS TPAJUIUOHHBIX AHATUTHYCCKUX METONOB TMPH MOCTAHOBKE CTaHIAPTHBIX
7.12 MAaTEeMaTUYCCKUX 3aJa4d I10 BBIYUCIICHUIO paCCTOHHI/Iﬁ MCXKAY JABYMsA TOYKaMH, OT TOYCK 10

MpsAMBIX, oT TOYCK

A0 IIOCKOCTHU, MEXKAY CKPCIIUBAHUAMHA OTKJIIOHCHUAMHA




Kon

IIpoBepsieMble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHHS IPOrPaAaMM OCHOBHOI'0 00pa30BaHHA

NpOBepPsieMOro
cpeaHero ooIero oopa3oBaHusi
pe3yabTara
Pemate 3amaun HAaXOXJACHUS TEOMETPHUECKHX BEIHMUUH IO o0Opa3liaM WM alropuTMaMm,
713 IOPUMEHEHUS] TPAaJULUOHHBIX AHAJUTUYECKUX METOJOB IIPU IOCTAHOBKE CTaHJApTHBIX
' MaTeMaTHYECKUX 3a7ad IO BBHIYMCICHHUIO YIJIOB MEXKIY CKPEIIMBAHHUAMHU, MEXKIY HPSMBIMH U
IUTOCKOCTHBIMH, MEXIY IFIOCKOCTHBIMH, IBYTPaHHBIMH yTJIaMH
Bbruucnate 00beMbl M KBajpaThl OOpallleHUH MHOTOTPAaHHUKOB (IIPU3MBI, HHPaMUIBI) C
7.14 MpUMEHEHHEM (OPMYIIBI, COXPAaHSIONIEH COOTHOIIEHHE MEXKIy IUIOIAaAKaMHu OOpalieHu,
00beMaMH TAKHMX MHOTOTPAHHUKOB
715 OmneprpoBaTh MOHATUSIMI: CHMMETPHS B IIPOCTPAHCTBE, IEHTP, OCh U INIOCKOCTHOCTH CHMMETPHH,
' LEHTP, OCh U INIOCKOCTHOCTh CUMMETPUH (DPUTYPBHIL.
216 W3Bnexats, npeoOpa3oBBIBaTh M HHTEPIPETUPOBATH HMH(MOPMALUIO O MPOCTPAHCTBEHHBIX
' reoMeTpH4YecKuX (UTypax, MPeACTABICHHBIX Ha YePTEKaX M PACYHKaX.
717 [IpumensTs reomeTpudeckue (HaKTHI IS PEIIeHHUsT CTEPEOMETPHUECKIX 3aad, IPOTHOZUPYIOIITIX
' HECKOJIBKO IIar0B PELICHUs], €CIIN YCIOBUS IPUMEHEHUS 3aJaHbl B IBHOH (hopMe
218 [IpumensTs npocTeiiiiue IporpaMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI
' TIpH COOJIFOICHIH CTEPEOMETPUIECKUX 3a/1a4.
219 [lpuBecTn mpHMeEpHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B TMPHUPOAE M SKU3HHU, PACIO3HATH
' JIOTIOJTHUTENbHbIE 3aKOHOMEPHOCTH B HCKYCCTBE.
[IpuMeHNTs TONyYEHHBIE 3HAHMA Ha TNpPUMEpe: MPOAHAIN3UPOBATH pPEANbHBIE CHUTYAIlMH WU
NPUMEHUTh W3YYCHHBIE TOHATHS B  TMpOIecce IOMCKAa PElIeHHH  MaTeMaTHYeCKU
7920 c(OpPMYITHPOBAHHBIX 3a7ad, CMOIEIHPOBATh peajbHBIE Ha SI3BIKE TEOMETPHU, PACCMOTPETH
' CUTYyalliH, IMOCTPOMTH MOJEIH C HCIOJIh30BAHHEM T'€OMETPUUYECKUX IOHATHH M BBIBOJIOB,
oOpaboTaTe anreOpbl, pEHUTh NPaKTUYECKHE 3a7add, CBA3aHHBIE C HAXOXIACHUEM
TeOMETPHUYECKIX BEINIHH.
11 KJIACC
Kon
HDOBEDIEMOTO IIpoBepsiemble peIMeTHBIE Pe3yIbTaThl 0CBOEHHSI POrPAMM OCHOBHOIO 00pa30BaHusl
poBep cpenHero oduero o0pa3oBaHust
pe3yabTara
6 I'eomerpust
OmnepupoBaTh MOHATHAMH: IIIMHAPHYECKAs IIOBEPXHOCTh, 00pasylomye MMIHHAPHYECKON
6.1 MOBEPXHOCTH, LWINHJP, KOHUYECKAas MOBEPXHOCTb, O0Pa3yrol[Ue KOHUYECKYIO IMOBEPXHOCTb,

KOHYC, cepryecKasi IOBEPXHOCTb.




Kon

IIpoBepsieMble MpeaMeTHbIE Pe3yJbTATHI 0CBOEHHS MPOrPaMM OCHOBHOI'0 00pa30BaHMA

MPOBEPSIEMOT0
CcpexHero ooIero 0d0pa3oBaHusi
pe3yabTara
6.2 Pacmo3naBats Tena Tenedona (HUIMHIpP, KOHYC, cdepa U map)
6.3 OObsicHeHHE CIIOCOOOB IOTYYSHHUS Tell.
6.4 KrnaccudunmpoBaTh B3aUMHOE pacrioiokeHHe cephl U MITOCKOCTH
6.5 OrnepupoBath MOHSTUSMU: LIAPOBOM CErMEHT, OMOPHBIM CETMEHT, BBHICOTa CETMEHTA, IIapOBOU
' CJIOH, OTTOpa IapoBOTO CJIOS, BHICOTA LIIAPOBOTO CJIOS, IIAPOBOH CEKTOP.
6.6 Berancisate 00beMbl M KBaIpaTHBIE HOBEPXHOCTH TEJI MapTe, FeOMETPHUYECKUE TeJla C IPUMEHEHUEM
' opmyibl
67 OmneprpoBaTh MOHATHSIMA: MHOTOTPAaHHHK, BIMCAHHEIH B C(epy M ONHCAHHBIH BOKPYT chepsl,
cdepa, BIUCaHHBI B MHOTOTPaHHHK WJIH TEJIO pasyMa.
6.8 BBIYHCIIATE COOTHOLIEHUE MEXIY IUIONIASIMU IIOBEPXHOCTEH M 00beMaMH Tell
6.9 Nzob6pakats u3ydaeMble (GUTYPHI OT PYK B ¢ IPUMEHEHHEM TPOCTHIX YePTEKHBIX HHCTPYMEHTOB.
6.10 BEITOMTHATE (BRIHOCHEIC) INIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUI CBEPXY,
' CBEpXY, CHH3Y; IOCTPOUTH pa3Jiel Tell.
6.11 W3BnekaTs, WHTEPNPETUPOBATH M NPEOOPa3OBHIBATE MH(GOPMALMIO O MPOCTPAHCTBEHHBIX
' reoMeTprUYecKuX (GUTypax, MpeICcTaBICHHBIX Ha YepTekaX U PHCYHKAX.
6.12 ITpumeHATs TeoMeTpuUecKie (PaKThl IS PELICHUsS] CTEPEOMETPHUUECKHUX 3a1a, TPOTHO3UPYIOIINX
' HECKOJIBKO IIIaroB PEIIEHHs], €CIM YCIOBUS IPUMEHEHH 3aIaHbl B IBHOH hopme
6.13 OneprpoBaTh MOHATHS: BEKTOP B IIPOCTPAHCTBE
6 14 Brl BeIONIHSCTE I[eﬁCTBHﬂ CJIOXKCHMS BEKTOPOB, BHIYUTBIBAHWUA BEKTOPOB U YMHOKCHUSI BEKTOPOB
' HAa 4YuCa, O0OBSICHASA, KAKUM 00pa3oM OHHU 00J1a/1atoT.
6.15 [IpumeHsTh IpaBUIIO Mapajieienune1a Mpyu COCTaBICHUH BEKTOPOB
OnepupoBaTh NOHATUAMU: JEKAPTOBbIE KOOPAUHATEI B IPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPOB,
6.16 paBHOMNpaBHE BEKTOPOB, KOOPAMHATBI BEKTOPOB, Yroj MEXAYy BEKTOpaMH, CKaJsIpHOE
MPOU3BE/ICHNE BEKTOPOB, KOJUTMHEAPHbIE U KOMITIUIAHAPHBIE KOHTYPHI.
6.17 HaxoxJeHne CTpyKTypbl BEKTOPOB M BEKTOPHBIX H300paKeHUI MEXIy BEKTOPAMH, CKaISIPHOE
' MIPOM3BEICHAE, PACKIIAIBAHIE BEKTOPOB 110 ABYM HEKOJUTHHEAPHBIM BEKTOPaM
6.18 3amaBath MIIOCKOCTh YPAaBHEHUH B IEKaPTOBOM CUCTEME KOOPIUHAT
6.19 Pemate npocreiiiine reoMeTpudecKie 3aiaui Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a
Pemate 3amaun 1o  JOKa3aTeNibCTBY MaTEMAaTHYECKMX B3aUMOCBS3EH M HAXOXKICHHUIO
6.20 TeOMETPUIECKON BETMUMHEI [0 00pa3IiaM MIH alropuTMaM, MpUMeHsA 3(pheKTUBHBIE METOIBI IPH

MNPUMEHCHUHN CTAHJAAPTHBIX MaTEMAaTUYCCKHUX 3a1av




Kon

IIpoBepsieMble MpeaMeTHbIE Pe3yJbTATHI 0CBOEHHS MPOrPaMM OCHOBHOI'0 00pa30BaHMA

NPOBEPAEMOro
CcpexHero ooIero 0d0pa3oBaHusi
pesyJbTrara
6.21 [IpumensiTe mpocTeiiime MporpaMMHbIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAIIOHHBIE CHCTEMBI
' TIPY COOJFOICHUN CTEPEOMETPUYUECKUX 3a/1a.

6 29 HpI/IBeCTI/I INpUMEPLI MATEMATUYCCKUX 3aKOHOMepHOCTeﬁ B IMpUPOAC U IKU3HHU, PACIIO3HATH

' JAONOJIHUTCIIbHBIC 3aKOHOMEPHOCTU B UCKYCCTBC.
[IpumenuTh TONMy4YEHHBIE 3HAHUS HA TpPUMEpe: MPOAHAIM3UPOBATH pEaTbHBIE CUTyallMH W
IIPUMEHHUTDH N3Yy4YCHHBIC IIOHATHSA B Imporecce IIOHCKa pCH_IeHI/Iﬁ MaTeMaTH4YCCKHU
6 23 C(I)OpMyJ'II/IpOBaHHLIX 3agad, CMOICIMPOBATL PCAJIbHBIC Ha A3BIKE T'€OMETpHUU, PACCMOTPETH

CUTYallH, IOCTPOUTh MOJENU C HKCIOJIb30BAHUEM T'€OMETPUUYECKHX IIOHATHH M BBIBOJIOB,
00paboTaTh anreOphl, peIIUTh MPAKTUIECKIE 33/1a9H, CBSI3aHHBIC C HAXOXKICHHEM TeOMETPHIECKUX
BEJIMYMH.




ITPOBEPAEMBIE 3J1EMEHTBI COIEPKAHUS

10 KJIACC

Kopn

ITpoBepsieMblii 3JIEMEHT COePKAHMS

I'eomeTpus

7.1

AKCUOMATHYCCKOM IOCTPOCHNU CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUMN U CIICACTBUA U3 HUX

7.2

BsanmHOe pacmosiokeHne IpsSMBIX B IPOCTPAHCTBE: MTEPECEKAOIIHIECS, TapalICIbHBIC ¥ CKPEIIUBAIOIIIECS
npsiMbie. [lapayuienbHOCTh TPSMBIX W IUIOCKOCTEH B MPOCTPAHCTBE: MApaJUICTBHOCTh MPSMBIX B
MIPOCTPAHCTBE, MAPAVICABHOCTh TPEX MapaUICNbHBIX, MAPAUICABHOCTh HPSAMBIX M IUIOCKOCTEH. YTIIBI
C COHAaIPaBICHHBIMA OKHAMH, YTOJ MEXIY B3TJLIIAMH B MPOCTPAaHCTBE. [lapaiiensHOCTh IUTOCKOCTEH:
mapaieIbHbIe INTOCKOCTH, CBOUCTBA MapaJuUIeNbHBIX IuTocKkocTel. [IpocTeiimiie mpocTpaHCTBEHHBIE (DUTYPEHI
Ha MJIOCKOCTH: TETPadAp, KyO, Mapanienenumnes, IoCTPOCHUE CeYeHHH.

7.3

[lepnieHANKYISAPHOCTh U IUIOCKOCTh: OMOPHBIE NPSMBIE B MPOCTPAHCTBE, MPSIMbIE MEPIEHIUKYISIPHBIE U
OTIOpHBIE K IUIOCKOCTH, MpU3HAKK (PYHIAMEHTHOCTH TpPSMBIE M TUIOCKOCTH, BEIBOABI O MPSAMOU ONOPHOM
MIJIOCKOCTH. YTIBI B IPOCTPAHCTBE: YTOJI MEKIY MPSMOU U IIIOCKOCTHIO, IBYTPAHHBIN YTOJ, THHEHHBIA YTO
JIByrpaHHoro yria. [leprneHauKyaspHble U HAKIOHHBIE: pACCTOSIHUE OT TOYEK J0 MIOCKOCTH, PACCTOSHUE OT
MpsIMON 10 TUIOCKOCTH, TPOEKIHs (UTYypbl Ha IUIOCKOCTh. [lepHeHIuKYISpPHOCTh IUTOCKOCTEH: MpU3HAK
($yHIaMEHTHOCTH IBYX IUTOCKOCTeH. Teopema o Tpex omopax

7.4

IlonsATHE MHOTOTPAHHHKA, OCHOBHBIE DJIEMEHTHI MHOIOI'PAHHHKA, OKPYIJIBIE U HEBBITYKJIBIC MHOTOTPaHHUKH,
pa3BEpTKa MHOrorpaHHuka. [lpusma: N -yroiapHas npu3Ma, rpaHu4Has U GyHIaMEHTaIbHAsI IPU3MBI, IpsiMast
U HakKJIOHHAs TNPHU3MbI, OOKOBask M MOJHOIOBEPXHOCTHAs NpHu3MEL llapamuienenunesn, NpsMOYTOJIBHBIHM
napauleyIeNnnea U €ro cBoucTBa. Ilupamunel: N -yroiapHas NHpaMya, TPAHUYHAS U ONOPHAs MUPAMUJBI,
OOKOBast ¥ TIOJIHOMOBEPXHOCTHASI ITMPAMU/BI, IPABIIbHAS W yCEUCHHAs! MUPaMUABL. DJIEMEHTHI MPU3MBI 1
nupaMusl. IIpaBuiibHbIE MHOTOIDAaHHUKH: PacCMOTPUM MHOIOIpaHHMKA, IPABUIBHYIO IPU3MY H
HETPaBWIBHYIO TNHPaMHULy, HPAaBIWIBHYI0 TPEYTOJBHYI0 MHpPaMHUIy M TPAaBWIBHBIA TeTpadap, KyoO.
[IpencraBneHre 0 NpaBUIBHBIX MHOTOTPAaHHMKAX: OKTadIp, AoJAeKa’ap M ukocadapue CedeHus NMpU3M U
MUAPAMHAL,.

7.5

CI/IMMeTpI/IS[ B MPOCTPAHCTBEC: CHUMMETPHA OTHOCUTCIIBHO TOYCK, IPAMBIX, IJIOCKOCTEH. DJIEMEHTBI

CUMMETPHU B IMUpaMUax, napajiejicnuneaax, mpaBujJIbHbIX MHOTOTPpaHHUKaX

7.6

Beruncienne 31eMeHTOB MHOTOTPaHHHUKOB: pEOpa, JUaroHay, yrisl. [1nomans TOBEpXHOCTH TOBEPXHOCTH
U MOJIHAS IOBEPXHOCTh NMPSIMBIX MPU3M, IJIOIAAb OCHOBAHUI, IPEICTABIEHHAs O IOBEPXHOCTH IIOBEPXHOCTU
IpSAMBIX Tpu3M. [lnomans MoBepXHOCTH MOBEPXHOCTH U MpaBUIbHAS MUPAMUIA, TOCTPOCHHAS HA IUIOIIAIN
ycedeHHOH nupamunsl. [Torsrie 00 oobeme. OObEM MUpaMuUIbL, TPU3MBI

7.7

HNPUBCCTH TCJIO B MPOCTPAHCTBO. CoOTHOIICHUS MCXKAY IutomagsamMu HOBerHOCTeﬁ, 00beMaMH Tell HUYYTb

OCHOBHBIC  TTOHSTHUSA CTCpCOMETpPHHU. TO‘-IKa, npsiMasgs  IUIOCKOCTb, IMPOCTPAHCTBO. Ilonsatue 006
HC ‘




11 KJIACC

HanpaBJICHUAMU n IJIOCKOCTAMM. KOOpJII/IHaLlI/IOHHO-BeKTOpHI:Jﬁ MCTOJ npu OIPCACIICHUN
TCOMETPUICCKUX 3a/ad.

Kon IIpoBepsieMblii 3JIeMeHT coepKaHUSA
6 [eomeTpus
Hummanprdeckas MOBEPXHOCTh, 00pa3yIoMye NUIHHAPHICCKYIO MOBEPXHOCTh, OCh IITHHIPUICCKON
6.1 MOBEPXHOCTH. L{MAMHAp: OCHOBaHME U OOKOBAasi MOBEPXHOCTh, 00Pa3yrolasi U OCh, INIOLIAb OCHOBaHUS
U TOJIHAs TIOBEPXHOCTb.
Konuueckass moBepXHOCTb, 00pasylolias KOHMYECKYH0 MOBEPXHOCTb, OChb M BEpIIMHA KOHUYECKOU
6.2 nosepxHocTH. KoHyc: onopa u BepimHa, 00pa3yroas ¥ och, IJIOMIAb KPBIIIM U TOJIHAs TIOBEPXHOCTb.
YcedeHHBIN KOHYC: 00pa3yrolye 1 BeICOTa, GyHIaMEHT U OOKOBasl IIOBEPXHOCTh
6.3 Cdepa n map: nueHTp, pamiyc, IuaMeTp, oAb IIOBEepXHOCTH chepbl. B3anmHoe pacmonoxenne ceps
' ¥ TUTOCKOCTH, KacaTellbHas TNIOCKOCTh K cdepe, IIommans cheps
6.4 UzobpaxeHnune Ten Ted Ha IDIOCKOCTH. Pa3BépTka HUIMHIpA 1 KOHyCa
6.5 KomOunamumu tenm KOMMYTaTOpOB M MHOTOTPAaHHHUKOB. MHOTOTpaHHUK, ONMHMCAHHBIH BOKPYT C(epsl,
' cepa, 3anricaHHas B MHOTOTPAaHHUKE, WIIN TEJIO0 HHTEIUIEKTA
6.6 [Tonstne 06 oO0beme. OcHOBHBIE CBOWCTBA 00BeMOB Tell. TeopeMa 00 0o0beMe MPAMOYTOJBEHOTO
' napaijieenunesa u ciaeacTsus u3 Hero. O0sEM UIuHApa, KoHyca. O0BEM mapa U mionaay chepsl
6.7 MPUBECTU TENO B MPOCTPAHCTBO. COOTHOLIEHUS MEXIy IUIOIAASMHU MOBEpPXHOCTEll, oObeMaMu Tel
' HUYYTh HE
6.8 Ceuenust mwiMHApa (TapamieIbHO M OHNOPHO OCh), CEUeHHE KOHyca (MapajuieIbHO OCHOBAHUIO U
' MIPOXOISIIIee Yepe3 BEPIINHY ), CEUCHUE IIapa
Bekrop Ha mimockocté u B mpocTpaHcTBe. CI0KEHHE U BHIYUTAHHE BEKTOPOB. YMHO)KEHHE BEKTOpPa
6.9 grcia. Pa3merienne BekTOopa TO TpeM HEKOMIUTAaHAPHBIM BekTopaMm. [IpaBmiio mapamienenumnena.
Pemenwe 3a1a4, 00acTv IpUMEHEHHS TTPABHII ICHCTBHIA C BEKTOPAMH
IIpsimoyronpHas cucteMa KoopauHar B npocTpaHcTBe. Koopaunats! Bekropa. IIpocreiimue 3agaun B
6 10 KOOpIUHATaX. YT0oJ MeXKay BeKTopamu. CKalIsipHOE TPOU3BEICHUE BEKTOPOB. BRIUKCICHHE YTTIOB MEXTY




INPOBEPAEMBIE HA EI'3 11O MATEMATHUKE TPEBOBAHUS K PE3YJIBTAM
OCBOEHMS OCHOBHOM OBPA30BATEJIBHOM INPOI'PAMMBI CPEJTHET'O
OBHIEI'O OBPA30OBAHUA

Kon
MPOBEPSIEMOT0
TpeOOBaHUSI

IIpoBepsieMble TPeGOBAHUSA K MPEeIMETHBIM Pe3yJIbTATAM OCBOECHHS
OCHOBHOI 00pa30BaTeILHOI MPOrPpaMMBbI CPeIHEro 001ero 00pa3oBaHusI

Bragenue MeToiaMu JI0Ka3aTeNnbCTBa, AITOPUTMAMU PELICHHs 3a]a4; yMEHHUE
(hopMyIUPOBATE U OTIEPUPOBATH OHATUAMHE: ONPEIeNICHHE, aKCHOMA, BBIBOJIBL,
BEIBOJIBI, CBOWCTBA, TIPU3HAKHY, JOKa3aTeNbCTBA,  PABHOCHIBHBIC
(hbOpMyITUpPOBKH; TIPUMEHATh UX; yMeHUe (QOpMyIupoBaTh OOpaTHOE H
MPOTUBOIIOJIOKHOE YTBEPKICHUE, MPUBOAUTH MPHUMEPHl U KOHTPIPHMEPHI,
HCIIOJIb30BATh METOJ MAaTEMAaTHUCCKON WHAYKIIMU; MTPOBOJNUTE JOKA3aTeIbHBIC
paccyXaeHus U ONPEACICHUH 33][ay, OLICHUBATH JIOTHYECKYIO IPABHIBHOCTh
pacCcyXIeHHit; YMEHHE OMepUPOBAThH MOHATHAME: MHOXECTBO, OJAMHOXKECTBO,
omepandy  Haj  KOJMYECTBAMH; YMETh  HCIOJNB30BaTh  TEOPETHUKO-
MHOKECTBCHHBIN ammapat JUis OMHUCAHWS IPOLECCOB M HAMPABICHUN U TPH
OTIPEJICNICHUH 3a/la4, B TOM YHUCIE U3 JAPYIHX XUMHUICCKUX IPEIAMETOB; YMETh
OIEepUpPOBaTh MOHATHAMHU: Tpad, CBA3HBIA rpad, AepeBo, IUKI, rpad Ha
IUIOCKOCTH; YMEHHUE 3a/1aBaTh W OMKCHIBATh rpadbl pasiIHYHBIMH METOaMHU;
HCIOJIb30BaTh Tpa(UKu MPH ONPECICHUN 3a1a91

YMeHue onepupoBaTh MOHATHSAMU: €CTECTBEHHOE YHUCIIO, YHMCIO, CTEHEHb C
LeJbIM TI0Ka3aTeleM, CTENeHb C PALMOHAIBHBIM IOKa3aTelleM, CTENEeHb C
BEIIIECTBEHHBIMH EAMHUIIAMH, JIOTapU(M YHCEN, CHHYC, KOCHHYC U TaHT'CHC
[IOCIEIOBATENbHOIO YHCJA, OCTaTOK II0 MOJIYJII0, pa3yMHOE YHCIIO,
UpPpaLMOHANBHOE YHCIO, LEJbIX, PALUOHANBHBIX, YHUCIOBBIX YHUCEN; YMETh
WCTIONB30BaTh MPU3HAKM JEIMMOCTH, HAWMEHBIIMH OOWmMH NelHuTensb |
HaMMEHBIINH o0IIuil KpaTkuii anropuT™ EBKIINIA TP ONpeNeNieHNH 33/1a4H;
3HaKOMCTBO C PAa3IMYHBIMHU ITO3MLMOHHBIMH LEISIMA CUUCIICHHS; yMEHHE
BBIITOJTHATDh BBIYMCICHWE OLEHOK M IPeoOpa3oBBIBATh BEIPAXKEHHH CO
CTCMEHbSIMH M JiorapudMaMH, TPeoOpPa3oBBIBATh JIPOOHO-PAIMOHATBHBIC
BBIPOKCHUS; YMEHHE OIEpUPOBATh IOHITHUSIMM: IIOCIEIOBATEIBHOCTD,
apu¢MeTHUecKasi MPOTPECCHs, TEeOMEeTpHUYecKas Mporpeccus, OECKOHEUHO
yOBIBaromias reoMeTpu4ecKas MPOrPECCHs; yYMEHUE 3a]]aBaTh
MIOCJIEIOBATEIBHOCTH, B TOM YHCIIE C TOMOIIBIO PEKYPPEHTHBIX (POPMYIT; YMETh
OTIEpUPOBATh MOHATHSIMHU: KOMIUIEKCHOE YHCIIO, CONPSDKEHHBIE KOMITJIEKCHBIE
9Huciaa, MOAYJIh M AapryMEHT KOMIUIEKCHOTO 4YHCHA, (DOPMBI  3allucCH
KOMILIEKCHBIX ~ 4ucel  (TeoMeTpuuecKas,  TPUTOHOMETpUYecKass U
anreOpandeckas); yMeTb IPOM3BOJUTH apU(PMETHUYECKHE JeHCTBHA C
KOMITJICKCHBIMHU YUCJIaMH{; TIPHBOANTH IIPUMEPHI HCIIOIB30BAHMSI KOMILIEKCHBIX
YHCel; OIIEpPUPOBATh IOHATHAMU: MaTpHULa 2X2 U 3X3, onpeAenuTenb MaTpULIbL,
FeOMETPUUYECKUI CMBICI ONPEAEIUTENS.

YMmeHue OMNCPHUPOBATD MOHATHUAMHU: PpalUOHAIBbHBIMH, HWPppallOHAIbHBIMUA,
IIOKa3aTCJIbHBIMH, CTCIICHHBIMU, HOFapI/Iq)MI/IquKI/IMI/I, TPUTOHOMETPUICCKUMU
YPaBHCHUAMU U NPUBCACHUAMU UX CUCTEM, YMCHHUEC ONICPHUPOBATH MOHATUAMMU:
TOXACCTBO, TOXACCTBCHHOC npeoGpasoBaHI/Ie, YpaBHCHHE, CUMBOJIO, CUCTEMA
HUCTOYHHUKOB W OJOKBHUBAJICHTOB, PAaBHOCHJIBbHOCTH 06pa3ua, OKBUBAJICHTbBI H
CHUCTEMbI; YMETD pCIIaTh YPAaBHCHUA, CXEMbBI U CUCTEMBI C TIOMOIIBIO pa3IMYHbIX

[IPUEMOB; PEIINTh ypaBHEHHE, LIBET M CUCTEMY C IapaMeTpoM; IPHUMEHSTh




Kon
MPOBEPSIEMOT0
TpeOOBaHUS

IIpoBepsieMble TPeGOBAHUSA K MPEIMETHBIM Pe3yJibTaTAM OCBOECHHSA
OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHusI

YpaBHEHUS, CHMBOJIBI M UX CHUCTEMBI JJISl PEIICHHUs MaTeMAaTHYeCKuX 3amad H
3a/1a4 U3 Pa3IMYHbIX 001acTeil HAYKH M PeaTbHON JKU3HH.

YMeHue OmnepupoBaTh MOHATHAMU: (YHKIMS, (YHKIUS YETKOCTH, (QYHKIHS
MEPUOTUYHOCTH, (YHKIUS OrPaHHMYCHHOCTH, (YHKIMSI MOHOTOHHOCTH,
GbyHKUMS SKCTpeMyMa, QYHKIMS MAKCHMAIIBHOTO ¥ HAMMEHbIIIET0 3HAUYSHHUS Ha
MIPOMEXKYTKE, HENpepbiBHAS (DYHKIUSA, aCHMIITOTHI TpapuuecKor (QYHKIIUH,
mepBas M BTOpas MPOU3BOJHAS (YHKIUS, TE€OMETPUUYCCKUN M (DU3UICCKUI
CMBICIT TIPOU3BOJHON, TepBOOOpa3Has, OIPEICICHHBIA HHTETPAT;, YMCHUE
HaXOJWTh ACHUMITOTHI rpaduueckux (YHKIMA, yMEHHE OO0CCIIeYUTh
MPOU3BOIHBIE CYyMMBbI, IIPOU3BEICHUSI HCKYCCTBA, YACTHBIE U KOMITO3UI[HOHHbBIC
GYHKIUY, HAXOXKICHUE SKBUBAICHTHOW KacaTeNbHOH K (YHKIUH Tpaduka;
YMEHHE HaxXOAWTh MPOHM3BOAHBIC  JJIEMEHTapHble (YHKIUHU,  yMETh
HCIIOIb30BaTh IPOU3BOAHYIO (QYHKIIMIO ISl HCCIIEIOBAHUS, HAXOIUTh (DYHKIIUH
HAWOOJBIET0 ¥ HAUMEHbBIIETO 3HAYCHHUS; CTPOUTH rpapUKd MHOTOUIICHOB C
WCTOJIb30BAHUEM  allllapaToB ~ MAaTEeMaTHYCCKOTO  aHallu3a; IMPHMEHSThH
MPOU3BOJHYIO IS HAXOXACHHS HAWITYYIINX PEHICHHH B MPUKIATHBIX, B TOM
YHCIIE COLMATBHO-OKOHOMHUYECKHX U (PU3MYECKHX 3a[adax; HaXOXKICHHE
wIom@aan 1 00beMOB (GHUTYPhl C MOMOIIBIO WHTETPaa; NIPUBOAUTH MIPUMEPBI
MaTeMaTHYECKOT0 UCCIICIOBAHMSI C MOMOIIBIO M depeHIaIbHbIX YpaBHEHUI

YMenue onepupoBaTh NMOHATUAMH: (QyHKIUS rpaduka, oOpaTHas (QyHKITHS,
(yHKIHMS KOMITO3WIIMH, JIMHEHHAas (YHKIWSA, KBaJgpaTU4Has (yHKIIHS,
panmoHanbHas ~ (QYHKIUS, CTeNeHHas (QYHKIHSA, TPUTOHOMETPUICCKUE
¢byHkiuy, O0OpaTHBIE TPUTOHOMETpHUYeCKHE (QYHKIUH, [OKa3aTelbHas
1 JIorapumMuueckas GyHKINN; YMETh CTPOUTH IPa(UKH U3YIEHHBIX (YHKIIUH,
BBITIOJIHSITE MPeoOpa3oBaHus TpaprKoB (GYHKIINH, UCTIONB30BaTh MpaduKu IS
U3YYCHHUS TPOLIECCOB M 3aBUCUMOCTEH, MPH OMPEICIICHUH 3a1ad M3 JPYTHX
(U3MUECKUX MPEIMETOB M 33734 W3 aHAIN3A XHU3HM; BBIPAXaTh (HOPMYIIBI B
3aBUCUMOCTH  OT  BEJMYWH;  HUCIOJB30BaTh  (DYHKIMH  CBOICTB
U rpauKOB AJIsl PEIICHUS MaTeMaTHYeCKHX 3ajad, M300pakeHHd W 3ajad
C TmapaMeTpaMi; pHCOBaTh HAa KOOPIAMHATHOW IUIOCKOCTH CITyTHHKOBBIC

N3MEPCHUs, IBETA U UX CUCTCMbI

YMeHue pemaer TeKCTOBbIE 33[aud Pa3HbIX TUIOB (B TOM YHCII€ MPOLEHTHI,
JIOJIM ¥ 9aCTH, JBIDKCHHE, pab0oTa, CTOMMOCTH TOBAPOB U YCIYT, HAJIOTH, 3aa4uH
B 00JIACTH yMpaBJICHUs JIMYHBIMH W CEeMEHHBIMU (PUHAHCAMM); COCTABHTH
BEIpa)KEHHS, YPaBHEHHS, YCIOBHS M UX CHCTEMEI 110 YCIOBHUIO 3a/1a4H, IPUHSTH
MONYyYEeHHOE pEIICHNE W OLEHUTH MPaBIONOZOOHOCTh Pe3yabTaTOB; YMEHHUE
MOJICJIMPOBATh peallbHbIe CHUTYyallMM Ha S3bIKE MATEMAaTHKH, COCTaBUTh
BBIPQKCHUS, ypaBHEHMsI, YCIOBHUS W WX CHCTEMBI JUIsl pPEUICHHS 3a/1ayH,
YYUTHIBATh TIOCTPOCHHBIE MOJCTH C HCIIONh30BAaHHEM aIllapaTHBIX anreop,
HWHTEPIPETUPOBATH MOJIyYEHHBIN pe3ynbTar.

YMeHne omnepupoBaTh IOHATHSIMU: CpenHee aph(MeTHYecKoe, MeIuaHa,
HauOoJbIIee M HAaWMEHBIIEE 3HAYCHHUS, pa3Max, AUCIEPCHs, CTaHTApTHOE
OTKJIOHEHHE 4YHCIIOBOTO Habopa, yMEHHE W3BJIEKaTb, WHTEPIPETHPOBATH
nH(OpMAIIO, TPEACTaBIEHHYI0 B TaOiMIaX, Ha AWarpaMMax, rpadukax,
OTPaXXaIOIIYI0 CBOMCTBA MPUPOAHBIX MPOIIECCOB U IEPCTICKTHB; HHPOpMAIHS O
BBICOTE C TOMOUIBIO TabJHII M JUarpaMM; pPacCUUTHIBATh CTATHCTHYECKHE
JaHHBIE, B TOM YHCIIE C TPUMEHEHHEM Ipa(uuecKux METO0B M IEKTPOHHBIX
CpencTB; rpaduyecku NPOBOIUTH COBMECTHBIE HAOIIONEHHS C TIOMOIIBIO
JIMarpaMM pacCestHusl ¥ TUHEHHON perpeccuu




Kon
MPOBEPSIEMOT0
TpeOOBaHUS

IIpoBepsieMble TPeGOBAHUSA K MPEIMETHBIM Pe3yJibTaTAM OCBOECHHSA
OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHusI

YMeHHe OnepupoBaTh MOHATUAMU: CIYYaWHBIA OIBIT M CIy4ailHOe COOBITHE,
IUTAHUPOBAHUE CIYYaifHOTO COOBITHS; YMEHHE OOOCHOBAaHHO HCIOIH30BAThH
rpadUuecKre METONBI, MPUMCHATh (OPMYJIBI CIOKCHUS W YMHOXCHHS
BEpOSATHOCTEH, (OpMyIy TMONHOH BEpOsATHOCTH, Gopmyny bepHymm,
KOMOWHATOpHBIE (HakThl M (DOPMYIIBI, OIEHUTH BEPOSITHOCTH Pa3IMYHBIX
COOBITHI; yMEHHE ONEepHpPOBATh IOHITHSAMH: CIIydaiHas BEIHYUHA,
pacnpezneneHre BEpOSITHOCTEH, MaTeMaTH4YeCKOe OXXUIaHWe, TUCIepPCHs U
CTaHAAPTHOE OTKJIOHEHWE, Cly4aiiHas Mepa, (QYHKIUS pachpeieieHus u
IUIOTHOCTH PaBHOMEPHOTO, MEPHOTO M HOPMAIIEHOTO paclpeleNIeHNs; YMEHHUE
HCTIONB30BAaTh CBOIMCTBA M3YUCHHBIX pACIpPEICNCHUN Ul peIIcHHs 3a/ad;
3HAKOMCTBO C TOHSTHSMH: 3aKOHBI OOJIBIIMX YHCEN, METOIBI BBIOOPOYHBIX
HCCIICIOBAHUI;, YMEHHE MPUBOJUTH IPUMEPHI TMPOSBICHUS MpaBa KPYIMTHBIX
monell B YCIOBUSX U OOIIECTBEHHBIX SBJICHUSAX; YMEHHE OINEPHUPOBATH
MOHATHSMHU:  COYETaHWE, IICPECTAaHOBKA, UHCIO  COYETAHWH, YHCIO
nepectaHoBOK; OnHOM HbroTOHA; yMeHHe IPUMEHITh KOMOWHATOPHBIE (hAKThI
U PpacCyXJICHHUS [UIsl pellieHHs] 3ajad; OLEHUTh BEPOSTHOCTh pPa3IMYHBIX
COOBITHI; COCTaBUTh BEPOSTHOCTHYIO MOJENb U HMHTEPIPETHPOBATH
TIOJTyYCHHBIN PE3YJIbTaT

YMeHue onepupoBaTh MOHATUSIMU: TOUKA, PSIMOITUHENHOCTD, INIOCKOCTHOCTD,
MIPOCTPAHCTBO, OTPE30K, JIyd, pasMep yria, INIOCKUI yroii, IBYTPaHHBIA Yo,
TpPEXI'paHHbIl  YroJ, CKpellMBaroUliecs MpsMble, MapajuIeIbHOCTh U
(yHAaMEHTaNbHOCTh HAIIPABICHHOCTHU U INIOCKOCTEH, YroJl MeKay MPSMBIMU U
IUIOCKOCTHOCTSIMH, YTOJ MEXAY IUIOCKOCTSMH, PAacCTOSHHE OT TOYEK [0
IJIOCKOCTEH, PACCTOSHUE MEXIY IUIOCKOCTSIMM, PACCTOSIHUE  MEXIY
IJIOCKOCTSIMU; YMETb HCHOJb30BaTh NPU PACCMOTPEHUM 3aJaud H3Y4YEHHBIE
(¢akThl ¥ BBIBOABI IUIAHUMETPUH; YMETh OIICHMBAaTh pa3sMepbl OOBEKTOB
OKpYXaIOLIeTO MHpA; CTPOUTH MAaTEMaTHYeCKUE MOJENU C ITOMOILBIO
TCOMETPUYECKAX TIOHATHA W MAacImTa0OB, pelmaTh CBS3aHHBIE C HUMH
MIPAKTUYECKUE 3a/1a4H.
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YMeHne onepupoBaTh MOHATUAMH: KBaApaTHbIE (GUTYPHI, 0OBEMHBIE (UTYPHI,
MHOTOTPaHHUK, MPABWIGHBI MHOTOTPAaHHHK, CEUCHHE MHOTOIPAaHHHKA, KyO,
nmapaeNenune s, Ipu3Ma, mupaMuna, GUrypa u OCHOBA, IIHJIHHAP, KOHYC, TIap,
cdepa, kBaapaTHas cdepa, MmIonaab NOBEPXHOCTH MUPAMHU/IBI, PU3MBI, KOHYC,
UK, 00beM Ky0Oa, MPSIMOYTOJILHOTO NapaieNienune/ia, MUPaMUIbl, TIPU3MBI,
OWINHAPWIECKUH, KOHYC, Iapa, pa3BépPTKa MOBEPXHOCTH, CEUCHHE KOHyCa W
OWINHApPA, TapajiieibHas OCh WM OCHOBAHHE, CEYCHHE Iapa, IIOCKOCTH,
Kacaromasicst cdepa, IWIMHAPHYECKHUHA, KOHYC; YMETh IIOCTPOHTH CEUYCHHE
MHOTOIpaHHHUKa, HAPUCOBATH MHOTOTPAaHHUKH, (DUTYPHI U TTaHEJb YIIPaBICHHS,
UX CEUCHHS, B TOM YHCIIE C TIOMOIIBIO MIEKTPOHHBIX CPEICTB; YMETh IIPHMEHSTh
CBOIMCTBAa TEOMETpHYECKHX (UIyp, CaMOCTOATENBHO  (OPMYIHUPOBATH
Olpe/ieNieHss M3ydaeMbIX (Uryp, BBIJBHIAaTh THUIOTE3bl O CBOMCTBaX H
MpU3HAKaX TeoMeTpHUUYecKuX (uryp, oOOCHOBBIBATH WIIM JOKa3bIBaTh MHX;
YMEHHE TPOBOAUTH KJIACCHUECKYI0 (UTYpy C HMCHONB30BAHHEM Pa3THYHBIX
WUCTOYHUKOB  DJHEPrHH, BBIIONHATE  HEOOXOJWMBIE  JIOTIOJHUTENBHBIE
KOHCTPYKIIUH
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YMeHue oneprupoBaTh NOHATHSIMHU: TBHKCHUE B TPOCTPAHCTBE, MapaslleIbHbINA
MEPEeHOC, CUMMETpPUs Ha IUIOCKOCTU M B IPOCTPAHCTBE, IOBOPOT,
npeobOpazoBanue Mox00wMs, TOTOOHBIE (GUTYPHI; YMECHHE PACIIO3HABATH PABHEIC
U TIOXOXHE (UTYpbl, B TOM YHCIEC B IPHUPOAE, HUCKYCCTBE, ApXUTEKTYpE;
HCIOJIb30BaTh TI'E€OMETPUUYECKHE COOTHOIIECHUS IPU OIpPEIEICHUU 3ajayy;




Kon
MPOBEPSIEMOT0
TpeOOBaHUS

IIpoBepsieMble TPeGOBAHUSA K MPEIMETHBIM Pe3yJibTaTAM OCBOECHHSA
OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHusI

HaXOJWTh TEOMETPHUYECKUE U3MEPEHUs (IUIMHY, YTOJI, TUIOMaab, 00bEeM) MpH
peLIeHHH 3a/1a4 13 APYTHX NPeIMETOB UCCICAOBAHUS 1 U3 HAOIIOICHUS JKU3HU;
YMETh OIICHUBATh T€OMETPUYCCKUE pa3Mephl (IUTUHY, YToJl, IUIOIAAb, 00BEM,
IUTOINA/b TOBEPXHOCTH), UCIONB3YS W3y4CHHBbIE (OPMYIIBI U METOMBI, B TOM
Yucle: IUION[@[b HOBEPXHOCTH, MHPAMHUJBI, MPU3MbI, KOHYCBI, IMIIHHADA,
miomanb chepbl; 00béM Kyba, IPSAMOYTOIBHOTO MapasuIeNeHIe/a, THPaMH/IbI,
MPU3MBI, HWIAHIPA, KOHYyCa, [1apa; YMEHUE HAXOIUTh OTHOIICHHE K 00BeMaM
7F00011 HHUTypEI
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YMeHue omnepupoBaTh IOHATUSAMHU: IPSAMOYrojbHas CHCTEMa KOOpAMHAT,
BEKTOP, KOOPIAMHATHI TOUEK, KOOPAUHATHI BEKTOPOB, IPOMEXKYTOUHbIE BEKTOPA,
MIPOU3BEJICHHE BEKTOPA Ha YUCIIO, Pa3IoKeHHEe BEKTOpa Ha OCHOBE, CKaJIIPHOE
MIPOU3BEJIEHHE, BEKTOPHOE MPOU3BEICHHUE, YrOJ MEXAy BEKTOpamu; YMeTb
WCIIONB30BaTh BEKTOPHBII M KOOPAMHATHBIA METON A  peLIeHHs
TeOMETPHUYECKUX 3a7a4 U 3a/1a4 IPYTHX OOBEKTOB.
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YMeHne npecTaBIeHHOr0 METO/Ia PEIeHUs 3a7a4; TOHUMaHue NHHOBAUM B
MaTeMaTUKe B HW3YYEHUU TEHIEHUUH U IMPOMBIIUICHHBIX NPOLECCOB H
TEHJCHLUUH; yMEHHME paclo3HaBaTb YPOBHHM COJHEYHOM MaTeMaTHKU B
HUCKYCCTBE, YMEHHE NPHUBOJUTH MPUMEPHl MaTEMaTHUYECKUX OTKPBITUH
POCCHICKOI 1 MUPOBOW MaTEMaTHYECKOW HAYKH




HEPEYEHDB 2JIEMEHTOB COJAEPXKAHMUS, TIPOBEPSAEMBbBIX HA EI'D I1O

MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT COAepPKAHMUS
1 Yucia v BBIYUCIEHUS
1.1 |EcrectBennsle u nensle yncna. [IpusHaky 1enuMoCTy LEIbIX YUCEN
ParronansHele yncia. OOBIKHOBEHHBIE U JECATHYHBIC JPOOH, IPOLIEHTHI, OECKOHEYHBIE
12 MepUOANYECKHIE Tpodu
Apucpmerndeckuil KOpeHb HaTypalbHOH cremeHu. JleHcTBUS ¢ apHUpMeTHUYECKUMU
13 Bparamy HaTypaJbHOI cTeneHH
Crenens c nenbiM npuzHakoM. CTeneHb ¢ palMOHAIBHBIMM Mpu3Hakamu. CBoiicTBa
14 CTEICHN
15 CuHyc, KOCUHYC U TAHI'€HC YUCIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHI'€HC
YHCIIOBOIO apTyMEHTa
1.6 |Jlorapudwm uucna. JlecsTUUHbBIE U SHEPTETHUCCKUE JIOTAPUPMBI
JelicTBuTenpHbBIe YHCTa. ApHU(METHYECKHE OINEpalid ¢ peaJbHBIMM YUCIAMH.
1.7 |IlpubnmxEHHbIC BHIYMCICHMS, MPAaBMIA OKPYTJICHUS, NIPUKUAKA U OIIEHKA pe3yibTara
BBIUHCIICHUS
1.8 |IIpeoOpazoBaHre BhIpaKEHUN
1.9 |KommekcHble uncia
2 YpaBHEHUS U [IBETOUKH
2.1 |Lensie u npoOHO-panioHaIBHEIC YpaBHEHUS
2.2 |HppanroHnanbHble ypaBHEHUS
2.3 | Tpuronomerpuueckue ypaBHEHHUS
2.4 |Iloka3zaTenpHbIC U JOTapu(MIUECKIE YPaBHEHHS
2.5 |Lenbie u ApoOHO-pALIMOHATHHBIE IIBETHI
2.6 |UppanuoHanbHble LBETHI
2.7 |Iloka3zaTenbHble U JOrapu(pMHUECKHE CUMBOJIIBI
2.8 | TpuroHomeTpuyecKue 3HaKu
2.9 | Cucremsl, onpeaencHue U NOATBEPKICHUE
2.10 | YpaBHEHHUs, HACTPOHKHU U CHCTEMBI C TTapaMeTpaMu
2.11 [Marpuna cuctemsl TUHEHHBIX Mozeneil. OnpeaenuTens MaTPHULIbI
3 @OyHKIMU U rpaQuKH
Oyaknus, cnocoObl 3amanua  (yHkuuu. I'paduk ¢yHkuun. B3amMuo o0OpaTHBIC
3.1 ¢byskumu. Y€tHble u HeuéTHpIe QyHKIMU. [leproanyeckre QyHKINHA
Ob6nacte oOmpeAeneHUs] W MHOXECTBO pe3ynbTaroB ¢yHKIMA. Hymm ¢yHKIms.
[TpomexyTku 3HakomnoctostHCTBA. (DyHKIMS MPOMEKYTKH MOHOTOHHOCTH. DYHKIIUHU
32 MakCHMyMOB M MHHUMyMOB. Hambonpmiee M HauMeHbIIee 3HaueHHWE (YHKIUH Ha
IPOMEXKYTKE
CremenHass (yHKIUS C HaTypambHBIM W IedbIM oOpasom. Ee cmolictBa u rpaduk.
33 CBolicTBa 1 rpauk JOCTHTraloT N -0l CTeNeHn
3.4 |Tpuronomerpuueckue GyHKIHH, NX CBOMCTBA U TpaduKu.




Kogx

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

3.5 |IlokazarenpHas u gorapupmudeckast QyHKINHN, UX CBOHCTBA U IPa(UKH.
Touku pazpeiBa. AcUMOTOTHI TpagukoB QyHKIUH. CBOWCTBA (QYHKITHIA, HEMTPEPHIBHBIX

36 Ha OTpEe3Ke
3.7 |Ilo mocnemoBaTenbHOCTSM, METOAAM 3aIaHus HETIPEPHIBHOCTEH
3.8 | Apudmernueckas u reomerpudeckas nporpeccuu. GopMya CIOKHBIX IPOIEHTOB

4 Havana maremaTnueckoro aHajiuza
4.1 |Ipomseoxnas pynkuus. [Ipon3BogHbIC dIeMEHTapHBIC HYHKIIUH

[IpuMeHeHre TPOM3BOMHOW K HCCIEAOBaHUIO (YHKIMA HAa MOHOTOHHOCTh U

4.2 sKCTpeMyMbl. HaxoxteHre OOJBIero 1 MEHBIIIETro 3HaYeHUs (DYHKIIMU Ha OTPE3Ke
4.3 |IlepBoobpasnas. UnTerpan

5 MHOKeCTBa U JIOTHKa
5.1 |Hanee, onepanun Hayg nyremecTBuaMy. Juarpammsl Jisiepa — Benna
5.2 |Jloruka

6 BeposTHOCTh 1 CTaTUCTHKA
6.1 |OmnucarenbHas cTaTUCTUKA
6.2 |BepostHOCTb
6.3 |Kombunaropuka

7 I'eomeTpus
7.1 | Duryps! Ha IVIOCKOCTU
7.2 |IlpsiMble 1 pOBHBIC B IPOCTPAHCTBE
7.3 | MHororpaHHUKU
7.4 |Tena n mOBEpXHOCTH KOMITBIOTEPA
7.5 |KoopaunaTs! u cornameHus




