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IMNOACHUTEJIBHASA 3AIINCKA

['eomerpust sBasieTcss OJHUM M3 0a30BBIX KYpCOB Ha YPOBHE CPEIHETO
o0miero oOpa3zoBaHus, TaKk Kak 00ECIeUnBaeT BO3MOXXHOCTh U3yUEHUS TUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIpPaBJIEHHOCTH W MPEIMETOB TI'YMAHUTAPHOIO IUKJIA.
[Tockonpky  JOrMYecKkoe  MBILUIEHHE,  (QOopMUpyeMOE€  IpU  U3Y4YEHUHU
00y4arolMMUCS OHATUHHBIX OCHOB I'€OMETPUH, MPHU J10KA3aTEIbCTBE TEOPEM U
IOCTPOEHUU LIETIOYKU JIOTHUECKUX YTBEPXKICHUHN MPU PEUICHUH N€OMETPUUYECKHUX
3a]la4, YMEHHE BBIIBUTaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSL IIPY PEUIEHUM 337a4 €CTECTBEHHO-HAyYHOI'O LMKJIA, B YaCTHOCTHU
¢uznyeckux 3anad.

I{enb ocBoeHus mporpaMmMbl yueOHOro Kypea «I'eomerpus» Ha yriryOoaéHHOM
YpPOBHE — pa3BUTHE MHJIUBUAYAJIbHBIX CHOCOOHOCTEM O0Oydyaromuxcsi Mpu
U3YYEHUU T€OMETPUH, KaK COCTABIIAIONIEH MpeIMeTHON obnactu «MaremaTuka u
uHdpopMmaTHKa»  dYepe3  oOecredeHrWe  BO3MOXKHOCTH  NpPUOOpeTeHus U
UCIOJb30BaHUsl Oosiee TIyOOKMX TEOMETPUYECKUX 3HAaHUM U JEWCTBUH,
crnenu@UUHBIX TEOMETPUHU, U HEOOXOJUMBIX AJI YCHEIIHOIO MPOPECCHOHATIBHOTIO
00pa3oBaHMsl, CBI3aHHOIO C UCIIOJIb30BAHUEM MAaTEMATHUKH.

[TpyopuTeTHBIMM 3aJlayaMu Kypca TIE€OMETpUHM Ha YriayOJEHHOM YpOBHE,
pacIIMPSIIOUIMMH U YCUJIMBAIOIIUMU KypC 6a30BOr0 ypOBHS, SIBJISIFOTCS:

pacUIMpeHHe MPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIMM MUPOM;

dbopMupoBaHrEe TMpPEACTaBICHUS O TMPOCTPAHCTBEHHBIX (UTYpax Kak o
BOKHEHIINX MAaTEMATHYECKMX MOJEIAX, MO3BOJIIIOLNIMX ONMCBHIBATH M H3y4yaThb
pa3HbIE SBJICHUS OKPYXKAIOLIEro MUPA, 3HAHUE TIOHATUIHOIO anmnapara 1o pasaeiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuu;

dbopMHpOBaHWE  YMEHHMS  BJAJE€Thb  OCHOBHBIMH  MOHSATUSMH O
IPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HaHHE TEOPEM,
dopMyll U yMEHHE UX NPUMEHSTb, YMEHMs JOKa3bIBaTh TEOPEMbl M HAaXOJUTh
HECTaHJIapPTHBIE CIIOCOOBI pEeIIeHUs 3a]1a4;

dbopMHpOBaHUE YMEHHS pacliO3HaBaTh HA YEPTEkKaX, MOAENIX U B peaIbHOM
MUpE MHOTOIPAaHHUKHA M Te€ja BpalICHUs, KOHCTPYUPOBATH TI'€OMETPUUYECKUE
MOJIEIIN;

(¢opMupoBaHHE MOHHMMAaHUS BO3MOKHOCTH aKCHOMAaTHMYECKOIO MOCTPOEHUS
MaTeMaTHYECKUX TEeOpHuil, (pOopMUpOBaHME NOHHMAHHUS POJU AKCHUOMATHKU IpU
IIPOBEJICHUHU PACCYKICHUN;

(opMHpOBaHHE yMEHUS BIAJAETh METOJAMHU JOKA3aTEIbCTB U aJITOPUTMOB
pelIeHUs,, YMEHUS WX I[PUMEHATh, MPOBOAMUTH JOKA3aTEIbHBIE PACCYXKICHUS B
X0/I€ PELICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33/]1a4 C IPAKTUYECKUM COJIECPKAHUEM,
(opMupOBaHHE MPEICTaBICHUs] O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IpHU



000CHOBaHUU MATEMaTUYECKUX YTBEPKICHUI U POJIM AKCUOMATUKHU B IPOBEACHUU
JEYKTUBHBIX PACCyKIACHUM;

pa3BUTHE M COBEPIIEHCTBOBAHME MHTEIUICKTYaIbHBIX UM  TBOPUYECKHX
CIOCOOHOCTEN 00YyUaroIIMXCcs, MO3HABATEIbHOW aKTUBHOCTH, MCCJIEIOBATEIHCKUX
YMEHUM, KPUTUIYHOCTH MBIIUICHHS, THTEPECa K U3yUYCHUIO T€OMETPUH;

dbopmupoBanre (HYHKIIMOHATLHONH TPAaMOTHOCTH, PEICBAHTHON TE€OMETPHH:
YMEHUSI PACloO3HABaTh TMPOSBICHUS TEOMETPUUYECKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX KM3HEHHBIX CUTYyalUsX U MPHU U3YyUYEHUU APYTHX
y4eOHbIX  MPEIMETOB, MPOSBICHUS 3aBUCMMOCTE UM  3aKOHOMEPHOCTEM,
MOJEIUPOBAHUSL PEATbHBIX CUTyallUd, HCCIEIOBAHMS MOCTPOEHHBIX MOJIEIICH,
MHTEPIPETALUN TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZICpKAaTEIBHBIMU JTUHUSAMH y4eOHOTO Kypca «['eomerpus» B
10-11 «xmaccax sBusaworcs: «lIpsimMble HW  IIOCKOCTU B MPOCTPAHCTBEY,
«MHuororpannukun», «Tema Bpamenus», «BekTtopel ©  KOOpAMHATHI B
POCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSIMUY», PEIEBAHTHBIMU T€OMETPUHM Ha YriayOJEéHHOM ypOBHE OOyuyeHHUs B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIEpkKATEJIbHBIM JIMHUSM y4eOHOro Kypca, a
dbopMHpOBaHUE  JIOTMUECKMX YMEHMH  pachpenensieTcs He  TOJbKO 110
COJIepKaTEeNbHBIM JIMHUSAM, HO H 10 rojgam obyuenus. Coaepkanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaTaM ocBoeHusl DenepanbHON paboueit
IPOrpaMMbl, paclpeleEHHbIM IO ToJaM OOyYeHHs, CTPYKTYpPUPOBAHO TaKUM
00pa3zoM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMIIMAIBHBIM BOIIPOCAM 00yYaroluecs
oOpamiaJiich  HEOJHOKpPATHO. JTO  TO3BOJISIET OpPraHU30BaTh  OBJIAJICHUE
reOMETPUYECKUMU MOHSATUSIMU U HaBBIKAMHU TOCJIEIOBATENIBHO U MOCTYIATENIBHO, C
coOro/IeHreM MPUHIIUIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEICTABICHUN O0YyUYaloIUXCs, paclupsst U yriayOmsis
e€, 00pa3yst NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon kK U3y4EHUIO TEOMETPUU Ha YIi1yOJIEHHOM YPOBHE MO3BOJISET:

co3gath  ycinoBus ans  auddepeHnmanui  OOy4eHHs,  TOCTPOCHHS
WHIUBUIYAIbHBIX ~ 00pa30BaTeIbHBIX MpOrpaMM, OOECHeuUuTh YIIIyOJIEHHOE
U3y4YEHUE T€OMETPUH KaK COCTaBIAOIIEH yueOHoro npeamera «MareMaTukay;

MOATOTOBUTH OOYYaIOIIUXCA K MPOAOJIKEHUIO HW3YUYCHHS MaTeMaTUKH C
yaéToM BbIOOpa Oymymiel mpodeccun, obOecrednBas MPEEMCTBEHHOCTh MEXKIY
o01uM 1 ipoeccroHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yudeOHoro kypca «Il'eomeTpusi» Ha yriyOJEHHOM YpOBHE
otBoautcs 204 gaca: B 10 knacce — 102 4gaca (3 gaca B Heaeno), B 11 kmacce — 102
yaca (3 yaca B HEJIEIIIO).



COJEPKXAHUE OBYUYEHUA
10 KVIACC

IIpsiMBbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHUHU:
aKCHOMBI CTEPEOMETPUH U CIEICTBUS U3 HUX.

B3anmHoe pacnosiokeHue MNpsAMBIX B IIPOCTPAHCTBE: IEPECEKAIOIIMECH,
napajulejibHble M CKpeluuBaronecss npsaMble. [Ipu3Haku CKpelmnBarOmxcs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IDIOCKOCTEN B MMPOCTPAHCTBE: NapalieIbHbIE
IPSIMBIE B IPOCTPAHCTBE, MAPAIIIETBHOCTD TPEX NPSIMBIX, IAPAJUIEIBHOCT IPAMOU
U 1uiockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTUPOBAaHUE, H300pakeHue
¢uryp. OcHOBHbIE CBOMCTBa MapajlieNbHOIO NpOeKTUpoBaHus. HM3o0pakeHue
buryp B mapajyuiiesibHONW MPOEKIHUU. YTJbl C COHANPABICHHBIMU CTOPOHAMH, YTOJ
MEXIy NPSMBIMU B IIPOCTPAaHCTBE. [lapayienbHOCTh TIIOCKOCTEN: MapaulebHbIE
IIJIOCKOCTH, CBOMCTBaA [apalIeIbHBIX IIJIOCKOCTEHN. [Ipocrenmmue
OPOCTPAHCTBEHHbIE (GUIYpbl Ha IUIOCKOCTU: TETpajap, NapauleJenumne,
MMOCTPOCHUE CEUCHUU.

[lepnieHAUKYJISIPHOCTD MPSIMOM U IUIOCKOCTHU: NEPIECHANKYJISPHBIEC NPSIMBIC B
IIPOCTPAHCTBE, MNPSIMBIE MAPAIIEIABHBIE W MEPHECHAUKYJSIPHBIE K IJIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH IPSAMOM M INIOCKOCTH, TeOopeMa O IpsAMOU
NIEPIEHANKYJIAPHON IIJIOCKOCTH. OproronanpHoe IIPOCKTUPOBAHMUE.
[lepieHAUKYJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT  MpsAMOM 10  IJIOCKOCTH,  MpoeKuuss  (GUrypel  Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh ~ IUIOCKOCTEM: MPHU3HAK  IEPIEHIUKYJSIPHOCTH — JIBYX
II0cKoCcTer. Teopema o0 TpEX NEePIEeHANKYIIAPAX.

VYrael B MPOCTPAHCTBE: YroJl MEXAY IPSMOU U IUIOCKOCTBIO, IBYTPaHHBIN
yroJj, JUHEWHBIN YroJl ABYTPAHHOTO yryia. TpEXTpaHHbI U MHOTOTPAHHBIC YTJIbI.
CBoiiCTBa IUIOCKHMX YIJIOB MHOrOrpaHHoro yria. CBoWCTBa IUIOCKMX U
JBYIPAHHBIX YTJIOB TPEXIPAaHHOTO yria. TeopeMbl KOCMHYCOB M CHHYCOB IS
TPEXTPAHHOIO yIJIa.

MHOrorpaHHuKu

Buabl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. llpusma: n-yrosnpHas
npu3Ma, npsiMasi 1 HaKJIOHHas IPU3Mbl, OOKOBask U MOJHAS MOBEPXHOCTb MPU3MBI.
[lTapannenenunen, OPAMOYTOJIBHBIA — IMMAPAJUIENENUIIE] W  €r0  CBOWCTBA.
Kparuaiimine mnyTH Ha TIOBEPXHOCTHM MHOTOrpaHHuka. Teopema Oilnepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupamupa: n-yroiapHas mnHpaMuna,
npaBuwibHas W ycedu€HHass mnupamuabl. CpoiicTBa péOep M OOKOBBIX TI'paHei
NpaBWIBHOW nupamubl. lIpaBuibHBIE MHOTOIpaHHUKH: IPaBUJIbHAS IIpU3Ma U



IIpaBWJIbHAS IHMPAaMHUIA, TPAaBUIbHASA TPEYroJIbHAs IHPAaMHMAA W IPaBUIIBHBIN
TeTpasap, KyO. IlpeacraBneHue O MpaBUWIBHBIX MHOTOIPAHHUKAX: OKTadJp,
JOACKAdIP U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaiv, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTH W TMOJHOM MOBEPXHOCTH NPSIMOM IMPU3MBIL,
IUIOLAJb OCHOBAaHMM, TeOopeMa O OOKOBOW ITOBEPXHOCTU NPSIMOUN IPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOW MHPaMUJIbI,
TeopeMa O IUIOLAAU YCCYEHHON TUPaMU/IbI.

CummeTpuss B NOPOCTPAHCTBE. DJIEMEHTHl CHMMETPUM  MPABUIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUss B MPAaBWIBHOM MHOTOIPAHHHUKE: CUMMETpUS
napajuielIeiunea, CUMMETPHUS IPABWIbHBIX MPU3M, CUMMETpUA IIPaBUIBHOU
IIAPAMHUIBI.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHS: BEKTOp B INPOCTPAHCTBE, HYJEBOW BEKTOP, IJIMHA HEHYJEBOTO
BEKTOPA, BEKTOpPHl KOJUIMHEApPHBIE, COHANPABJICHHBIE W  IPOTUBOIIOJIOKHO
HaIpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [I€HCTBUSI ¢ BEKTOpAMU: CI0KEHUE
U BBIYUTAHHUE BEKTOPOB, CyMMa HECKOJIbBKHX BEKTOPOB, YMHOXXCHUE BEKTOpa Ha
yucino. CBOMCTBA CIOXKEHHSI BEKTOPOB. CBOMCTBAa YMHOKEHHUSI BEKTOpPA Ha YMUCIIO.
[ToHsaTHE KOMIUTaHApHBIE BEKTOPBI. lIpuM3HAK KOMIIIAHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O pas3loKEHHMM BEKTOpa II0 TPEM
HEKOMIUIAaHAapHBIM  BeKTopaMm. [IpsmoyrompHas  cucrema  KOOpAMHAT B
npocrpancTBe. KoopaunaTtel BekTopa. CBs3b MEXIy KOOPAMHATaMHM BEKTOpPA M
KOOpAMHATAMU TOYEK. YTOJI MeEXIy Bekrtopamu. CKalsipHOE MpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenus

[loHsATHS: IMIMHAPUYECKAss MOBEPXHOCTh, KOHHMYECKAsi MOBEPXHOCTH,
chepuueckas TIOBEPXHOCTb, OOpa3ymoIllue TMoBepXHOCcTe. Tena BpalleHus:
IWIMHIP, KOHYC, yCEU€HHBIH KOHYyC, cdepa, map. B3anMHoe pacmoyiokeHue
cheppl W IUIOCKOCTH, KacaTellbHas IIOCKOCTh K cdepe. M3o0paxkeHue Ten
BpallleHus1 Ha TUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. CummeTpus cdepsl u
mrapa.

O6béM. OcHOBHBIE CcBoOiicTBAa 00BEMOB Tein. Teopema 00 00bEMe
NPSIMOYTOJIBHOTO Tapayiesienumneqa M cienctsus u3 He€. OO0bEM TpsIMod u
HAKJIOHHOM MPU3MBI, IWINHIPA, MUPaMHUAbl U KoHyca. O0BEM mapa W mapoBOTro
CETMEHTA.

KomOuHanmu Tenm BpamieHuss WU MHOTOTpaHHHMKOB. [Ipu3ma, BhucaHHas B
IWIMHIpP, ONHCaHHAas okojo IwmHIapa. Ilepeceuenne chepsl u mapa ¢
wiockocThio. Kacanme mrapa u chepsl 1iockocThio. [loHSATHE MHOTOTpaHHUKA,



OTHMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WU TEJO
BpalICHUS.

[Tnomaas MOBEPXHOCTH UWIMHApA, KOHYyca, IIIOHaab chepbl U €€ yacTei.
[Togobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, ILIONMIAACH MMOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpazoBanue mnogodusi, romorteTusi. Pemienue 3amau Ha
MJIOCKOCTH C UCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJ BPALIEHUSI: CEYEHUS LUIIMHpa
(mapayuieIbHO M TEPHEHAMKYJSAPHO OCH), CEYeHHUs KOHyca (MmapasuliesibHbIe
OCHOBAHHUIO U MPOXOJIAIINE YePe3 BEPIINHY), CEUEHUS I1apa, METO/Ibl TIOCTPOCHUS
CEUEHUI: METOJ| CJIeJIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUS, METOJ MEepeHoca
CEKYILEH TIOCKOCTH.

BekTopbl H KOOPAMHATHI B POCTPAHCTBE

Bekroper B mpoctpanctBe. Onepauuu Haja BeEKTopaMu. BekTtopHoe
yMHOXEHHE BeKTOpoB. CBOWCTBa BEKTOPHOrO yMHOXeHUsA. [IpsmMoyrosibHas
cucTteMma KoopAuHaT B rpocTpancTBe. Koopnunatel BekTopa. PasznoxeHnue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIA METOJl TPH PEHICHHUH TeOMETPUUECKHX
3aaad.

JBMKEeHHUs B IPOCTPAHCTBE

JIBiwxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHUss W paBEHCTBO (Quryp.
OO6mme cBoiicTBa JBMXKEHUN. BuIbl [IBMXKEHUN: MapasulesibHBIM IMEpeHoc,
LHEHTpaJbHas CHUMMETPUS, 3€pKajlibHasi CUMMETpHs, IMOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xxaaHckoe BOCIIMTAHKE:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON IMO3HUINK O0YJAFOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOTO  O00ImecTBa,  NPEICTaBIEHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
NpoleAyp TPakKIaHCKOTO o0IIecTBa (BBIOOPHI, ONPOCHI M JIPYyroe), yMeHHue
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMH HWHCTUTYTaMHM B COOTBETCTBHUM C HX
GYHKIUSMUA 1 HA3HAYCHUEM;

2) naTpUOTHYECKOe BOCTIUTAHUE:

c(hOpMUPOBAHHOCTh POCCUUCKON TPaXKAAHCKON HMJIEHTUYHOCTH, YBAXKEHUS K
MPOILJIOMY M HACTOSIIIEMY POCCUICKOM MaTeMaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUAM POCCHMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHYE€CKOW IIKOJIBI,
UCIIOJIb30BAaHUE JTUX JIOCTIXKCHHM B APYrMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKHU;

3) IYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCUUCKOTO Hapoja, ChOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEJICHUS, CBA3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKH U JEATEIbHOCTbIO YYEHOr0, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYHUBOTO OYAYIIErO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOYAsh ACTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, PACCYKICHUH, BOCTIPUUMYHUBOCTh
K MaTeMaTUYECKUM acleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BOCIUTAHME:

chOPMUPOBAHHOCTh yMEHHUS NPUMEHATh MaTeMaTUYeCKHe 3HAHUS B
MHTEpecax 310pOBOT0O U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 30pOBBIO (3JI0pPOBOEC IHUTAHHUE, COATAHCHPOBAHHBIA PEKUM 3aHITHH W
OTIIbIXa, peryisipHas (pu3udeckas aKTUBHOCTH), (PM3MUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTENBHOMN AEATEIbHOCTBIO;

6) TpynoBoe BocnnuTaHue:

TOTOBHOCTh K TpPYyHdy, OCO3HAHWE IIEHHOCTH TPYAOTIOOWsS, HHTEpPEC K
pasnuyHeiM  chepaMm  MPOPECCHOHAIBHOW  JCSATENBHOCTH, CBA3AHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHUE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccud W pealu30oBbIBAaTh COOCTBEHHBIE >KU3HEHHBIC IUJIaHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHM4YeCKOMY  OOpa3oBaHUIO U



CaMOOOpa30BaHUI0 Ha MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTUIO B PEIICHUU MPAKTUYECKUX 3aJ1a4 MaTEMAaTHYECKO HAIPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOW  KYJIbTYphbl, TOHUMAHHE BIIUSHUS
COIMAJIbHO-DPKOHOMUYECKUX TMPOIECCOB Ha COCTOSIHUE MPUPOJHON M COIUAIbHOU
Cpenbl, 0CO3HAHUE TJIO0ATHHOTO XapaKTepa KOJIOTHUECKUX MPOOJIeM, OPUEHTAITHS
HAa TPUMCHCHHE MaTEMAaTHYCCKUX 3HAHWN JUIS pelieHdus 3agad B 00JacTu
OKpYy’XKarolel cpenpl, IUIAHUPOBAHUE IIOCTYNKOB M OIICHKM HUX BO3MOXXHBIX
MOCJICACTBUMN JIJIs1 OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKHW W OOIICCTBEHHOM  MPAKTUKH, TTOHUMAaHHE
MaTeMaTHYECKOW HayKHW Kak c]epbl uYeloBeYeCKOW MesATeIbHOCTH, JTaroB €&
pa3BUTUSI W 3HAYMMOCTH JUIsl DPa3BUTHS LMBUJIM3AIUU, OBJAJEHUE SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOW KyJIbTypoll Kak CpEJCTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYIIECTBJISATh IMPOCKTHYID M MCCIEI0BATEIBCKYIO JCATEIHLHOCTD
WHJMBUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble jjoruyeckue 1eicTBus:

BBISIBISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTEMaTUYECKUX
O00OBEKTOB, TOHSATUH, OTHOLICHUW MEXAY TMOHATHUSAMHU, (QOPMYJIHPOBATH
onpeereHusl MOHATHI, YCTAaHABIMBATh CYIECTBEHHbIN NMpPU3HAK Kiaccu(UKaluu,
OCHOBaHMS J1s1 0000IIEHHS U CPABHEHMSI, KPUTEPUU MTPOBOIUMOI0 aHAJIN3a;

BOCIIpUHUMATh,  (OPMYyIUpPOBaTH U  NPeoOpa3OBBIBATH  CYKICHUS:
YTBEPAUTEIBHBIE U OTPUIIATENIbHBIC, CIMHIUYHbIC, YaCTHBIE U OOIIIHIE, YCIOBHbIC;

BBISIBIISITh MATEMATHYECKNE 3aKOHOMEPHOCTH, B3AUMOCBA3U U IIPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSX U YTBEPKICHHSIX, MpeasiaraTb KPUTEPUU s
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUN;

JejaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUECHHI, YMO3aKIFOUEHUH 110 aHAJIOTUH;

IIPOBOJAUTH CAMOCTOSATENIBHO JOKA3aTENbCTBA MATEMATUUYECKUX YTBEPKICHUIM
(OpsiMbIE ¥ OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIUIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KICHUS U BHIBO/IbI;

BBIOWpATh Crmoco0 pemieHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  peIlEHHUs, BbIOMpaTh Hauboliee MOAXOASAIIMA ¢ y4€TOM
CaMOCTOATENIbHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbcKme 1eiicTBUS:



WCIIOJIB30BaTh BOIPOCHl KaK MCCIIEIOBATECILCKHA WHCTPYMEHT TIO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTHUBOpEUHE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (OPMHUPOBATH TUIOTE3y, APIYMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHHUE;

MPOBOJAUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIEOBAHUE
110 YCTAaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTHYEeCKOro 00beKTa, SIBJIIEHU, IpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy 00bEKTaMU, SIBICHUSIMH, TIPOIECCAMU;

CaMOCTOATENbHO (OPMYIMPOBATH OOOOIIEHUS U BBIBOJABI IO pe3yjbTaTam
IPOBENEHHOTO  HAOJIONEHMS, UCCIEIOBAaHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHUIA;

MPOTHO3UPOBATh BO3MOXXHOE pAa3BUTHE IMpoIlecca, a TakKe BBIJIBUTATh
MPETNOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISBIIATH JACHUIINTHI HHPOPMAIIMH, JaHHBIX, HCOOXOIUMBIX ISl OTBETAa Ha
BOIIPOC U JIJI PELICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHATU3UPOBATH,
CHUCTEMATU3UPOBATh M HUHTEPHPETUPOBATh HH(OPMAIMIO DPA3IUYHBIX BUIOB U
dbopm npeacTaBiIeHUS,

CTPYKTYPUPOBaTh MHGOPMAIIMIO, MPEICTABIATh €€ B Pa3IUYHBIX (OpMax,
WJUTIOCTPUPOBATH TpadUUIECKH;

OIICHUBATh HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSATEILHO
c(hopMyITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIe 1elicTBUS

OoO1enne:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUIMHU U
HeassMU  OOIIEHHUs, SICHO, TOYHO, TPAaMOTHO BBbIpaXaTh CBOIO TOYKY 3pCHHUS B
YCTHBIX M TMHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJYy pPEIICHUsS 3ajayd,
KOMMEHTHPOBATh MOJYUYCHHBIN PE3yJIbTarT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYXKIaeMON TEMBI,
npoOJieMbl, pelIaeMoil 3ajayd, BBICKA3bIBaTh UJEH, HAICJCHHbIE Ha TIOHUCK
pelIeHUsl, COIMOCTABIISATh CBOM CYXICHUA C CYXICHUSIMHU JPYTUX YYaCTHUKOB
nuanora, oOHapyKMBaTh Pa3jIM4Me M CXOJCTBO IMO3UIHNA, B KOPPEKTHOU (opme
(bopMyIIMPOBATh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPEACTABIATh PE3yIbTaThl PEIICHUS 3aJlau, SKCIIEPUMEHTA, UCCIIe0OBaHMUSI,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (OpMAT BBICTYIUIEHUS C Y4€TOM 3ajad
MPE3CHTAIMU U OCOOCHHOCTEN ayIUTOPHHU.

PerJIHTHBHbIe YHUBEPCAJIBHLIC yqeﬁnble I[eﬁCTBHH
CaMOOpI‘aHI/I3aIII/IHZ



COCTaBJIAThH IUIaH, aJITOPUTM PEUICHUS 3aJa4M, BBIOUPATh CIIOCOO PEIICHHUS C
y4E€TOM MMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI pEeUICHUH C Y4€TOM HOBOU MH(OpMAaIuu.

CaMOKOHTPOJIb, SMOLMOHAJbHBIH NHTEJIEKT:

BJIaJIETh  HABBIKAMU  TO3HABATEIBHON  peduiekcuM KakK  OCO3HAHUS
COBEpIIAEMbIX JACHCTBHUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
croco0aMy CaMOTPOBEPKH, CAMOKOHTPOJSL Tpollecca M pe3yibTaTa peuieHus
MaTeMaTUYeCKOM 3a/1auu;

NpeABUIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPU PEIICHUU 3aa4H,
BHOCHUTH KOPPEKTHBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB, JAHHBIX,
HaWJICHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OIICHMBATh COOTBETCTBUE PE3yJIbTaTa LIETU U YCIOBUAM, OOBSICHATH TPUUUHBI
JOCTKEHUSI WJIM HEIOCTUKEHUSI PE3YJIbTaTOB JIESATEIbHOCTH, HAXOIUTh OIIMOKY,
JIaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATeJILHOCTD:

MOHUMATh M KMCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUILYAIbHOU
paboThl MpU pEHIeHUH Y4YEOHBIX 3aja4, MPUHUMATH 1€Jb COBMECTHOM
JeATEeNIbHOCTH, IJIAHUPOBATH OPraHU3AIlMI0 COBMECTHOM pabOoThl, pacrnpenessiTh
BUJIbI palbOT, JOrOBapUBATHCS, OOCYX JaTh MPOLIECC M pe3yJbTaT padoOThI,
000011aTh MHEHHUST HECKOIBKUX JIIOACH;

y4acTBOBaTh B TPyHMHoBBIX Gopmax paboTel (00Cyx)aeHUs, OOMEH MHEHUI,
«MO3TOBbIE€ IITYpMbD» M HWHBIE), BBIIOJHATH CBOIO 4YacTh pabOThl U
KOOPJAVUHUPOBATh CBOU JCHUCTBHUS C JPYTMMHU YJIEHAMH KOMAaH[bI, OIICHUBATh
KaueCcTBO CBOEr0 BKJIaJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiacca oOy4Jaronuicsi Hay4YuTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMH TOHSITHUSMH CTEPECOMETPUU TIPU
pelIeHnH 3a1a4 U MPOBEICHUU MAaTEeMAaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEACTBUSI U3 HUX NPHU PEIICHUU
r€OMETPUYECKUX 33/1a4;

e KJIACCU(PUIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTRE;

e CBOOOJIHO ONEPUPOBATH TMOHSTUSMH, CBSA3AHHBIMU C yrjaMd B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B TIPOCTPAHCTBE, MEXKIYy MNPSIMOMl U
MJI0CKOCTHIO;

e CBOOOJIHO OMIEPUPOBATH MOHSATUAMH, CBI3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOJIHO pacro3HaBaThb OCHOBHBIE BHUJbl MHOTIOTPAaHHUKOB (IIpU3MA,
nupamMuza, NpsSMOYTOIBHBIN MapaieNenumnes], Ky0);

e KJIacCU(PUIMPOBATH  MHOTOIPAHHUKH,  BbIOMpas  OCHOBAaHMS IS
KJaccuuKaIuu;

e CBOOOJIHO ONEPUPOBATH  TMOHSTUSMH, CBSI3AHHBIMH C  CEUCHHEM
MHOTOTPAHHUKOB IJIOCKOCTHIO;

e BBITIOJHSTH napajjieabHOe, LEHTPaJIbHOE u OpTOrOHAJIBHOE
MPOEKTUPOBaHKUE (UTYpP HA TUIOCKOCTh, BBIIOIHATH U300pakeHUsT QUryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYEHUSI MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMHU, BBIMOJHSIThH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (hUTyp:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOLIAAM  TMOBEPXHOCTEH  MHOTOIPAHHHUKOB  (TIpHU3Ma,
NMpaMujia), FTCOMETPUUYECKUX TeJ C TPUMEHEHHEM (HOpMYIT;

e CBOOOJIHO ONEPUPOBATH MOHSITUSIMU: CUMMETPUSI B MPOCTPAHCTBE, LIEHTP,
OCb M IUJIOCKOCTb CHUMMETPHUH, LIEHTP, OCh M IUIOCKOCTh CHMMETPHUU
uryper;

e CBOOOJIHO OIEPUPOBATH MOHSATUSMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJAMHATaM B MPOCTPAHCTBE;

e BBITIOJHSITH ICUCTBUS HAJl BEKTOPAMH;

e pemarh 3aJadyd Ha JIOKA3aTebCTBO MAaTEMAaTHYECKUX OTHOIICHUNA U
HAXOXJIEHUE TE€OMETPUUYECKUX BEJIMYUH, MPUMEHSS HU3BECTHBIE METOJbI
MIPU PEIICHUN MaTeMaTUYeCKUX 3aja4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIO’KHOCTH,;

e TMPHUMEHATH MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a]1a4;

e U3BJEKaTh, MPeoOpPa3OBBIBATH M WHTEPIPETUPOBATH HWHEOOPMAIUIO O
MPOCTPAHCTBEHHBIX TI'E€OMETPUUYECKUX (UTypax, MPEJCTABICHHYIO0 Ha
YepTekax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHBbIC 3HAHUS HAa TPAKTUKE: CpaBHUBATh U
aHAJIM3UPOBATh PEANbHBIC CUTYAllMH, MPUMEHATh MU3yUYCHHbIC MOHSTHUS B
mpoiiecce IMOMCKa pelIeHUs MaTeMaTHU4ecKu  CcPOopMyJTUpOBAHHOU
npoOJieMbl, MOACIUPOBATh PEAIbHBIC CHUTYAIlMM Ha S3bIKE T€OMETPUH,
UCCIIEIOBATh MOCTPOEHHBIE MOJICNIA C UCIIOIb30BAHUEM T'€OMETPUUYECKUX
MOHATUN M TEOpeM, ammapara ajreOpbl, pemarh MPaKTUYECKHE 3aj/layw,
CBSI3aHHBIE C HAXOXKJICHUEM T'€OMETPUUYECKUX BEIMYHH;

e UMETh MPEJCTABICHUS OO0 OCHOBHBIX ATalax pPa3BUTUS TEOMETPUM KaK
COCTaBHOM 4acTu GyHIAAMEHTA Pa3BUTHUS TEXHOJIOTHH.

K koniry 11 kiacca o0yJaronuiicss HAy4IuTCs:



CBOOOJHO ONEPUPOBATH IMOHATUSMH, CBSI3aHHBIMU C ILIMJIMHJIPUYECKO,
KOHUYECKOW U c(epruyeckor TMOBEPXHOCTAMH, OOBICHATH CIIOCOOBI
MOJIyYeHUS;

ONEepUPOBATh MOHATUAMM, CBA3aHHBIMH C T€JIAMHU BpAUICHUS: LIUIMHIPOM,
KOHyCcOM, c(hepoii u mapowm;

pacmo3HaBaTh Tella BpalleHus (UMIUHAP, KOHyC, cdepa u map) H
OOBSICHATH CIIOCOOBI MTOJIYYEHHUS TN BPAIICHHUS;

KJIacCU(PUIIMPOBATH B3aUMHOE PACIIONOXKEHUE C(hephl U MIIOCKOCTH;
BBIYMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOIOTPAaHHUKOB U TEJ BpalleHHS,
O0OBEMBI M IUIOIIAM MOBEPXHOCTEN MHOTIOIPAHHUKOB M TEJ BpAallCHMUS,
reOMETPUYECKUX TEJ C IPUMEHEHUEM (HOopMyT;

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU, CBA3AHHBIMU C KOMOWHAIIUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHUCAHHBIM B cepy u
ONMMCAHHBIA OKOJO cepbl, chepa, BOUCAHHAS B MHOTOTPAHHUK WIIH TEJO
BpAaIlCHUS;

BBIUMCIISITH COOTHOUICHHSI MEXTy IUIOIIAIIMU [TOBEPXHOCTEN U 00bEMaMu
MOJOOHBIX TEI;

n3o0paxaTh u3ydaeMble (UTYpPHI, BBIIOJHITH (BBIHOCHBIC) IUIOCKHE
YEepTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUI CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHMSI TEJl BPALLICHUS;

U3BJIEKaTh, WHTEPIPETHPOBaThL M MpeoOpa3oBbIBaTh HH(MOpPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yeprexax U pucyHKax;

CBOOOJIHO OIIEPUPOBATH MMOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSATH ONEpaAllUK HaJl BEKTOPAMU;

3a]1aBaTh INIOCKOCTh YPABHEHHUEM B JIEKaPTOBOW CUCTEME KOOPIMHAT;
pelaTh reOMETPUYECKHUE 3a/1a4d Ha BBIUYMCICHUE YIJIOB MEXKIY MPSMbIMU
U IJIOCKOCTSIMHU, BBIYMCIICHHE PACCTOSHUA OT TOYKU JI0 IJIOCKOCTH, B
LIEJIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A IPU PELICHHH;
CBOOO/JIHO ONEpUPOBATh MOHATHUSMHU, CBSI3aHHBIMM C JBUXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOWCTBA JIBHXKECHHUI;

BBIIIOJIHATh HM300pa)K€HUsT MHOTOTPAaHHUKOB M TeJl BpalIEeHUs MpHU
MapajuieIbHOM  MEPEHOCE, LEHTPAJIbHOM CUMMETPHUM, 3€pPKaAIbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSAMOIL, TpeoOdpa30oBaHus MOA00MS;
CTPOUTBH CEYEHUs MHOTOTPAHHUKOB M TEJ BPAIICHMS: CEYEHUS LMJIMHIPA
(mapasienbHO U MEePIEeHIUKYISIPHO OCH), CEYEHUsI KOHYca (MapaiebHble
OCHOBAHMIO U MPOXOJSALIUE YepEe3 BEPILINHY ), CEUEHUs 1I1apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHHI: METOJ CJIEIO0B, METO[
BHYTPEHHETO IPOEKTUPOBAHHUSI, METOJ [IEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh FT€OMETPUUECKUE YTBEPKICHHUS;

MPUMEHSTh TeoMeTpuueckue (akThl IS PEIICHHUs] CTEPEOMETPUUECKUX
3a7a4, MPEANOJIATalOlINX HECKOJbKO IIaroB pELICHUs, €CIIM YCIIOBUSA
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopme;

pelare 3aJadyd Ha J0Ka3aTeJdbCTBO MAaT€MaTHUYECKUMX OTHOLIEHUM U
HAXO0XKJIECHUE TEOMETPUUYECKUX BEJINYUH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHUKALMOHHBIE
CUCTEMBI IIPU PELICHUHU CTEPEOMETPUYECKUX 3a/1a4;

NPUMEHATh  IOJIyYEHHbIE  3HAaHUA  HA  MPAKTUKE:  CPAaBHUBATD,
AHAIIM3UPOBATH U OLICHUBATH PEATBbHBIE CUTYALIUU, IPUMEHITh U3YYECHHBIE
MOHATHUS, TEOPEMBI, CBOMCTBA B MPOLECCE TMOUCKA  PELICHUS
MaTeMaTh4ecku  CHOpPMYJIUPOBAHHOW  MPOOJEMBI,  MOJAEIUPOBATH
peallbHbIE CUTYallMd Ha S3bIKE T'€OMETPUHU, HCCIEI0BATh IOCTPOCHHBIE
MOJIEJIM C HCHOJB30BAHUEM T'E€OMETPUUECKUX IIOHATHUM UM TEOPEM,
anmapara anreOpbl, pemiaTh MTPAKTHYSCKHUE 3aJadd, CBS3aHHBIE C
HAaXOXKJACHUEM I'€OMETPUYECKUX BEJINUNH;

UMETh TMpeACTaBiIeHUs] 00 OCHOBHBIX 3Talax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTu (pyHJ1aMEeHTa Pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

KoanuyecTBO 4acoB
HaunmMmeHnoBanue

Ne
pasaesioB U TeM Kontpoabnbsie IlpakTnyeckue

n/n Bcero
NPOrpamMMbl padoTbI padoThI

BBenenue B
CTEPEOMETPHIO

23 1

B3anmMuoe

PaCIOJIOKEHUE TPSIMBIX 6 1
B IIPOCTPAHCTBE

[TapannenbHOCTB

IPSIMBIX U IJIOCKOCTEHN 8

B [IPOCTPAHCTBE

[IepnieH IUKYISIPHOCTD

MPSIMBIX U IJIOCKOCTEU 25

B [IPOCTPAHCTBE

VYTriabl 1 paccTOSIHUSA 16 1
MHororpaHHuKku 7 1

Bexkrtopsl B
MIPOCTPAHCTBE

12

IToBTOpEHME,
00001IeHNEe U
CHCTEeMaTH3alIHs
3HAaHUH

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 102 6 0

JIEKTPOHHBIE
(un¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl

JlesiTeIbHOCTD yUuTe sl
C Y4eTOM NpPOrpaMMbl
BOCIIMTAHUS

VYcraHaBiuBaTh
JIOBEPHUTEIIbHBIC
OTHOIICHHS MEXTY
YUUTEIIEM U
00y4JarImuMucs,
CIIOCOOCTBYIOIIUX
MO3UTHBHOMY BOCTIPUSITHIO
00y4aroIMHUCS
TpeboBaHUl M TPOCKO
yuurtens. [1o0yxnate
oOyJaromuxcs cooo1aTh
Ha YPOKE OOIIETPUHSTHIC
HOPMBI TIOBEICHUS,
npaBuiIa OOIIEHUS CO
CTapIMMH (YYUTEISIMH) U
CBEPCTHHKAMH
(oOyyarorumucs).
[TonnepxuBath B JETCKOM
KOJIJICKTHBE JICJIOBYIO,
IpYKeTo0HY IO
atmocdepy. Ctpoutsb
BOCTIUTATEIHHYIO



NESTEIbHOCTh C y9€TOM
KyJIbTYPHBIX pa3inuuii
JIeTeH, TI0JIOBO3PACTHBIX U
WHIMBUTY ATbHBIX
0COOEHHOCTEH.
[IpuBnekathb
BHUMOOYYAIOIIUXCS K
[IEHHOCTHOMY aCIEKTy
U3y4aeMbIX Ha YPOKE
SIBJICHUI, IOHSITHUM,
IPUEMOB. AHAJIN3UPOBATh
peaybHOE COCTOSIHHE TSI B
y4e0HOM KJ1acce/ TpyTIIe.
[ToOyxnaTh 0OyJaronuXcst
co0JII0/1aTh Ha YPOKE
MPUHLIUIBI Y4eOHOI
TUCIUTUTAHBL U
CaMOOpPraHU3alUN.OpTaHH3
OBBIBATh YKCKYPCHH,
TIOXOJIbI, SKCIICTUITIH
T.11. 3alIUIIATh
JIOCTOMHCTBO U MHTEPECHI
00ydJaronuxcsi, ToMoraTh
JETSIM, OKa3aBIIUMCS B
KOH(JIUKTHOW CUTYallun
W/WIIM HeOIaronpUATHBIX
YCIIOBUSIX.



11 KJTACC

HauMeHnoBanue
Ne

pa3iesioB U TeM
n/n

NPOrpaMMblI

AHanmuTtnyeckas
reoMeTpus

[ToBTOpEHHUE,
0000111IeHHE U
CHCTEMAaTH3aIs
3HAHHH

O0BéM
MHOT'OTpaHHUKa
Tena BpaieHus
IImomanu
MMOBEPXHOCTHU U
00BEMBI KPYTIIBIX TEJ
JIBH>KEHUSA
[ToBTOpEHME,
00o0meHne u

CUCTEMaTU3aIs
3HAHUH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

Konuuecmeo uacoes

Beeso Konmponvuwvie
pabomul
15 1
15 1
17 1
24 1
9 1
5 1
17 2
102 8

IlIpakmuueckue
padomul

JJIeKTPOHHbIE
(un¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl

JlesiTeIbHOCTD yUUTe sl
C Y4eTOM NpPOrpaMMbl
BOCIIMTAHUS

YcranaBinuBaTh
JIOBEpUTEIIbHbBIE
OTHOIICHUS MEXIY
YUUTEJIEM U
oOy4armuMucs,
CIIOCOOCTBYIOIIUX
MO3UTHBHOMY BOCTIPUSITHIO
00y4aroIMHUCS
TpeOoBaHUil U IPOCHO
yuurens. [loOyxnate
oOyyJaromuxcsi coO01aTh
Ha YpOKE OOIIEeTPUHSATHIE
HOPMBI TTIOBEACHHUSI,
npaBuiia OOLICHHS CO
CTapIMMH (YYUTEISIMH) U
CBEPCTHHKAMH
(oOy4varorumucs).
[TonnepxuBath B 1€TCKOM
KOJUIEKTHBE JIEJIOBYIO,
JPYKETI00HY IO
atmocdepy. CTpouts
BOCTIHTATEIbHYIO
NESTENIbHOCTh C yU4E€TOM



KyJIbTYPHBIX pa3inuuii
JleTeH, TI0JIOBO3PACTHBIX U
WHIMBUTY ATbHBIX
0COOCHHOCTEH.
[IpuBnexkathb
BHUMOOYYAIOIINXCS K
[IEHHOCTHOMY aCIEKTy
U3y4aeMbIX Ha YPOKE
SIBJICHUM, TIOHSITHH,
IpUEMOB. AHAJIN3UPOBATh
peaNbHOE COCTOSIHHE JENT B
y4eOHOM KJ1acce/ TpyTIe.
[ToOy>xaTe 00y4aromuxcs
co0JII0/1aTh Ha YPOKE
MPUHITUIIBL YIEOHOM
JUCIUILUTUHBI 1
CaMOOpPraHU3allUU.OpTaHU3
OBBIBATh YKCKYPCHH,
MOXO/IbI, SKCIICTUIINH U
T.I1. 3alTUIIATh
JIOCTOMHCTBO U MHTEPECHI
00ydJaromuxcsi, ToMoraTh
JIeTSIM, OKa3aBIINMCS B
KOH(JIUKTHOW CUTYallun
U/WH HeOIaronpusATHBIX
YCIIOBUSIX.






IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

KoanuyectBo 4yacos DJICKTPOHHBIE
Ne Hara undposbie

Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bcero u3ydyeHuss oOpa3oBaTesIbHbIE

padoThI padoThI pecypesI

OcHoBHbIE MpaBUiIa H300paKEeHUs HA
PHUCYHKE IJIOCKOCTH, MapajlielbHbIX 1
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[loHsATHS CTEepeoOMETpUH: TOUKa, TIpsiMasi,
IUIOCKOCTb, MPOCTPaHCTBO. OCHOBHBIE

IpaBUJIa H300paKeHNS Ha PUCYHKE 1
TUTOCKOCTH, MapajIeNIbHBIX MPSMBIX

(OTpe3KoB), cepeAMHBI OTPE3Ka

[TonsTHs: mepecekaronuecs MIOCKOCTH,
nepeceKaronmecs npsimasi ¥ miocKoCTh; 1
MOJIyTIPOCTPAHCTBO

[onsaTus: mepecexaromuecs mioCKOCTH,
[IepECEKAIOIIMECS IIPsIMasi U IUIOCKOCTb; 1
MOJIyIPOCTPAHCTBO

MHororpaHHUKH, H300pakeHHe

MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD, 1
HECYIIECTBYIOIIHNX O0HEKTOB

MHororpaHHuKH, U300paKEHHE

[

MPOCTEHUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYULIECTBYIOIUX O0BEKTOB

AKCHOMBI CTEPEOMETPHUH U IIEPBHIE 1



10

11

12

13

14

CJIICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPHUHU U TIEPBbHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
ciencTsus n3 HuX. CrocoOsl 3a1aHus
MPSIMBIX U TJIOCKOCTEHN B IPOCTPAHCTRBE.
O06o03HaYeHUs IPSAMBIX U TIJIOCKOCTEH

N3o00paxkenne ceueHnii mupamMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT YEPE3 UX
p€bpa. M3o0pakeHne nepecedcHus
MOJYYEHHBIX IUIOCKOCTEN. PackpammBanue
MOCTPOEHHBIX CEYEHU pa3HbIMU LIBETAMHU

N300pakenne ceueHnit mupamMuasl, Kyoa u
IIPU3MBI, KOTOPBIE IIPOXOIAT YEPE3 UX
p€bpa. M3o0pakeHne nepecedcHus
MOJYYEHHBIX IUIOCKOCTEHN. PackpammBanue
MTOCTPOCHHBIX CEYEHHUI Pa3HbIMH LIBETaMU

N300pakenue ceueHnit mupamMuasl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
p€bpa. M3o0pakeHne niepecedcHus
MOJYYEHHBIX IUIOCKOCTEHN. PackpammmBanue
MTOCTPOCHHBIX CEYEHHUH Pa3HbIMH LIBETaMU

N300pakeHue ceueHnit mupamMuasl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
p€bpa. M3o0pakeHne nepecedcHus
MOJYYEHHBIX IUIOCKOCTEHN. PackpammBanue
MTOCTPOCHHBIX CEYEHHUM Pa3HbIMH LIBETaMU

Meton ciie10B JUIsl IOCTPOEHUS CEUEHU I



15

16

17

18

19

20

21

22

Mertopa cieoB Ui HOCTPOCHHS CEUECHUH.
CaoiicTBa niepece4eHnid PSIMBIX U
IJI0CKOCTEN

Merton cie10B 115 IOCTPOEHUS CEUECHUM.
CaolicTBa niepece4eHU MPsSIMBIX U
IJI0CKOCTEN

[TocTpoeHue ceueHuii B mupaMuie, Kyoe
1o TpémM ToukaM Ha p&opax. Co3zmanue
BBIHOCHBIX YepTEeXKeH U 3aMuch 11aroB
MTOCTPOCHHUS

[TocTpoenue ceuenuii B mupaMuie, Kyoe
1o TpémM ToukaM Ha p&bpax. Co3zmanue
BBIHOCHBIX YepTexkel U 3aMuch 11aroB
MTOCTPOCHHUS

[TocTpoenue ceuenuii B mupaMuie, Kyoe
1o TpémM ToukaM Ha p&opax. Co3zmanue
BBIHOCHBIX YepTexkel U 3aruch 11aroB
MOCTPOCHUS

[TocTpoenue ceuenuii B mupaMuie, Kyoe
1o TpémM ToukaM Ha p&bpax. Co3zmanue
BBIHOCHBIX YepTexkel U 3aruch 11aroB
MOCTPOCHUS

IToBrOpenue mianumerpun: Teopema o
MIPONOPLHOHANIbHBIX oTpe3kax. [logo0Oue
TPEYTroJbHUKOB

[ToBTrOpenue mianumerpun: Teopema
Menenas. PacdyeTsl B ceueHHIX HA
BBIHOCHBIX yepTexax. Mcropus pazButus
IJTAHUMETPUU U CTEPEOMETPHUH



23

24

25

26

27

28

29

30

KonrponsHas pabora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

B3aumHOe pacnonoxeHue npsiMbIx B
npoctpancTse. CKpenuBaronmecs
npsmble. [Ipu3Haky ckpemuBaromumxcs
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

Teopema o CyleCTBOBAaHUU U
€AMHCTBEHHOCTH NPSIMOM MapaljieIbHON
JAHHOU NPSIMOM, IPOXOJALIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEXKAIEH HAa JaHHOU
npsMoi. Jlemma o nepece4eHun
MapajuIeIbHbIX MPSAMBIX IUNIOCKOCTHIO

[TapannensHOCTb Tpex MpsMbIX. Teopema o
TPEX MapauieNbHbIX NpAMBIX. Teopema o
CKPEIMBAIOIINXCS MPSAMBIX

[TapannenbHoe MPOEKTHPOBAHHE.
OCHOBHBIE CBOMCTBA NapaslIeIbHOTO
npoektupoBanus. U300pakeHue pasHbIX
¢buryp B mapauienbHONH IPOEKINUN

IlenTpanbHas npoekus. Yroiu ¢
COHAIIPaBJICHHBIMHU CTOPOHAMH. YTOJI
MEX1y IPSIMbIMU

3ajauu Ha JOKa3aTeNbCTBO U
HCCIIEI0BaHHE, CBSA3aHHbIE C
PacCIOI0KEHUEM NPSMBIX B IPOCTPAHCTBE
ITonsATHA: MapaIeIBHOCTD IPSAMON U
IJIOCKOCTH B pocTpaHcTBe. [Ipu3Hak
MapajyIeIbHOCTH MPSIMON U TJIOCKOCTH.



31

32

33

34

35

36

37

CaoiicTBa napamieabHOCTH IPSIMON U
IIJIOCKOCTH

I'eomeTprueckue 3a1a4y Ha BBIYUCIICHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
NapajeIbHOCTBIO NPSMBIX M IIOCKOCTEH
B IIPOCTPAHCTBE

ITocTpoenue cedeHus, MPOXOIALIETO YEPE3
JaHHYIO NPSIMYIO HA YEPTEXKE U
MapaJJIEIBLHOIO Ipyrou npssmou. Pacuér
OTHOLLIEHUN

[TapannensHast npoeKUHs, IPUMEHEHUE
JUISL IOCTPOEHMSI ceYeHUH Ky0a 1
napannenenunena. CBoiicTBa
napasieNienuneaa u IpusMbl

[TapannenbHble muockoctu. [lpu3Haku
MapaieIbHOCTH ABYX IUIOCKOCTEH

Teopema 0 napayenbHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH, IPOXOASALIEH
yepes TOUYKY, HE MPUHAIJICKAILYI0 JaHHON
IIJIOCKOCTH M CJICICTBHUS U3 HEE

CaolicTBa napasuieabHbIX INIOCKOCTEN: O
napalICJIbHOCTH NPSAMBIX IEPCCCUCHUA
MIpHU NEPECEYCHUHN IBYX NapaJUIEIbHBIX
IIJIOCKOCTEHN TPEThen

CBoiicTBa napanenbHbIX MI0CKOCTEN: 00
OTpe3Kax MapajiebHbIX MPSAMBIX,
3aKIIIOYEHHBIX MEXKAY MapaylieTbHbIMU
IJIOCKOCTSIMU; O IIEPECEUEHUH MPSMOIL ¢
JBYMs apaJJIeIbHBIMU MJIOCKOCTSMHU



38

39

40

41

42

43

44

45

46

47

48

[ToBTropenue: Teopema [lugaropa Ha
IJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA

CaoiicTBa Ky0a U IpSIMOYTOJIBHOTO
napasuiesienumnesa

Brruncnenue JUIMH OTPE3KOB B KyOe u
IPSAIMOYTOJIBHOM I1apaJuIeIICIIUIIe e

[TepieHAMKYIAPHOCTD MPAMOUN 1
wiockocTu. [Ipu3Hak
MEePIEeHIUKYISIPHOCTH TIPSIMOM U
MJIOCKOCTH

[TepieHAMKYIAPHOCTD MPAMOUN 1
mnockoctH. [Ipu3nax
MEPIEeHIUKYISIPHOCTH TIPSIMOM 1
TJI0CKOCTH

Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOAIIEH
4yepe3 TOUKY MPOCTPAHCTBA
MEPIEeHIUKYISIPHOM K IITOCKOCTH

[110CKOCTH M EPIIEHINKYJIIIPHBIE UM
MIPSIMBIE B MHOTOI'PaHHHUKAX

[1110CKOCTH U EPIIEHIUKYIIIPHBIE UM
IIpsIMbIE B MHOTOTpaHHHUKaX
[lepnieHIUKyIsIp 1 HAKJIOHHAS.
ITocTpoeHnue nepneHuKysipa u3 TOUYKH Ha
IpSIMYIO0

[IepnieHAUKyYISAp ¥ HAKIOHHAS.



49

50

51

52

53

54

55

56

57

58

59

60

[TocTpoeHne neprneHanKyIspa U3 TOUKA Ha
PSIMY IO

Teopema o TpEx meprneHaAnKyIIpax
(npsimas 1 oOpatHas)

Teopema o0 TpEX nepHeHANKYISIPAxX
(npsiMas u oOpatHas)

Yros Mexay CKpeIUBarOIUMUCS
PSIMBIMH

[Touck neprneHanKyISPHBIX NPSIMBIX C
MIOMOIIbIO IEPIEHAUKYIIPHBIX
IJIOCKOCTEN

OpToroHanbHOE IPOEKTUPOBAHNE
[TocTpoenue ceuenuii kyoa, MpU3MBI,
MIPaBUJILHON ITUPAMUBI C TIOMOIIBIO
OPTOTOHAJILHOM MPOEKIIUU
[TocTpoenue ceyenuii kyba, MPU3MBI,

HpaBHHBHOﬁ nrupaMubl C IOMOIIBIO
OpTOFOHaHBHOﬁ IIpOCKINHU

CummMeTpus B IPOCTPAHCTBE
OTHOCHTEJIBHO II0CcKOCTH. [litockocTn
CUMMETPHUI B MHOTOTpaHHHUKaX

[Ipu3Hak nepneHauKyJISIPHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIIEICTBUE CHUMMETPUH
[IpaBunbHbIE MHOTOTpaHHUKU. Pacuér
pPacCTOSTHUM OT TOYKH 0 IJIOCKOCTH
[IpaBuiabHbIE MHOTOTPAaHHUKH. Pacuér
PacCTOSHUMN OT TOYKH 10 IIIOCKOCTH

CriocoObl OMyCTUTh NEPIEHANKYJIISAPBIL:



61

62

63

64

65

66

67

68

69

70

CUMMETpHUs, CABUT TOYKHU I10
NapajuIeIbHON IPSIMOU

CaBur no HenapasuieJIbHON IPsIMOH,
W3MEHEHHE PACCTOSTHUMA

KonTponbhas padota "B3aumuoe
pAacmoJIOKEHNE MPSIMBIX U TNIOCKOCTEN B
npoctpaHcTse"

IToBTOpEHME: Yyroy MeXay NpsAMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMA
KOCHHYCOB

IToBTOpEHME: yrom Mex Iy
CKPELIUBAIOIIMMUCS IIPSIMBIMU B
IIPOCTPAHCTBE

I'eomeTpuueckne METOAbI BEHIYUCICHUS
yTia MEKIy MPsIMBIMA B MHOTOTpaHHHUKaX
JIByrpansbliii yroi. CBOMCTBO JIMHEHHBIX
YTJIOB IByTPaHHOIO yTja

[lepnenaukynsipasie maockocTu. CBONCTBA

B3aMMHO IEPIECHANKYJISPHBIX INIOCKOCTEN

[Ipu3Hak nepnesuKyIsIpHOCTH
IJIOCKOCTEM; TeOpeEMa O IMPSIMOK
IepecedyeHus ABYX MIIOCKOCTEN
MIEPIEHIUKYIISIPHBIX TPEThEH IIIIOCKOCTH

[IpssMOYyTOIBHBIN MapasuIeNenure; Kyo;
M3MEpEeHUsl, CBOMCTBA MPSIMOYTOJIBHOTO
napasienenumneaa

Teopema o0 qMaroHanu NpsAMOyIrOJIbHOTO



71

72

73

74

75

76

77

78

79

80

napajuieacnuieaa u CJICACTBUC U3 Hee

CrepeoMeTpuueckre U NpUKIaIHbIE
3a/1a4yM, CBSI3aHHBIE CO B3aMHbBIM
PacIONI0KEHUEM MPSAMBIX U TUIOCKOCTH

[ToBTOpEHME: CKpEIIMBAIOIIUECS MPSMBIE,
napajieNbHbIE TUIOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHHKaX

ITapa napajienbHbIX IUIOCKOCTEHW HA
CKPELIMBAIOIINXCS MPSAMBIX, PACCTOSTHUE
MEKIy CKPEIMBAIOIIUMHUCS NPSIMBIMHA B
IIPOCTBIX CUTYALMSIX

PaccrosiHre OT TOUKH 10 TUIOCKOCTH,
paccTosiHue OT MPSIMOM A0 MIOCKOCTH

Brrurciienue paccToOsSHUN MEXTY
CKPEIIUBAIOIIUMHUCS MIPSIMBIMU C
MTOMOIIBIO IEPIICHIUKYISIPHON MIIOCKOCTH

TpéxrpanHslid yroj, HEPaBeHCTBA JJIs
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TEOPEMBbI KOCHHYCOB U CUHYCOB JIJIsI
TPEXTPaHHOTO yIia

DneMeHTHI ChepruIecKoil reOMeTpUH:
reoJIe3NYeCKue JINHUU Ha 3emiie
Konrponsnas padora "Yrisl u
paccrosiHus"

Cucremaruzanus 3HaHUN "MHOTOrpaHHUK
U €ro 3J1eMEHTHI"

[Inpamua. Bunel nupamun. [IpaBunpHas
nupamuia



81

82

&3

84

85

86

87
88
89
90

91

92

93

94
95
96
97
98

[Ipusma. IIpsAmas 1 HaKJIOHHAS IPU3MBI.
IIpaBunbHas npusma

[Ipsimoit napamnienenunen,
MPSIMOYTOJIBHBIN Tapasuiefenune, Kyo

Brinykiibie MHOrorpanHuku. Teopema
Ditnepa

Brinykiibie MHOrorpasHHuku. Teopema

Olinepa. [IpaBuibpHBIE U OTYNPAaBUIbHBIE

MHOTOT'PaHHUKHU
KonTponbnas pabora "MHuororpaHHuKT"

[lonsiTHe BEeKTOpa HA MJIOCKOCTH U B
MIPOCTPAHCTBE

CymMa BEKTOpOB

Pa3zHocTh BEKTOpPOB

[IpaBuio nmapasienenunena
YMHOKEHUE BEKTOpa Ha YUCIIO

Paznoxxenue BektTopa 1o 6azucy Tpéx
BEKTOPOB, HE JIEKAIUX B OJHOU
TIIOCKOCTH

CKaJ'IprHOC IMPOU3BCACHUC

Brruncnenue yria Mexay BEKTOpaMu B
IIPOCTPAHCTBE

[Ipocreiimue 3aga4un ¢ BEKTOpaMHU
[Ipocreiiine 3a1a4u ¢ BEKTOpaMHU
[IpocrTeiimue 3agaun ¢ BEKTOpaMHU
[Ipocreiiine 3a1a4u ¢ BEKTOpaMHU

O0001IeHrE U CUCTEMATU3ALIUS 3HAHUM

—_—

U A G G W GG WY



99 O06001IeHre U CUCTEMAaTU3AIM 3HAHUI 1
100 HroroBas koHTpobHas paboTa 1
101 Htorosast KOHTpOJIbHAs paboTa 1
102 O06001enre u cucTeMaTu3aIus 3HaHUI 1
OBILEE KOJIMYECTBO YACOB I10 102

I[TPO'PAMME



11 KJTACC

Ne i/

10

11

12

Tema ypoka

[ToBTOpenue tems! "KoopauHatsl BekTopa

Ha IJIOCKOCTH U B MIPOCTpaHCTBE"

[ToBTOpenue tems! "CkansipHoe
IIPOU3BEIEHUE BEKTOPOB"

[ToBTOpeHue TemMbl "Brruucienue yria
MEXy BEKTOpaMH B IpOCTpaHCTBE"
[ToBTOpenue Tems! "YpaBHEHHE MPSIMOH,
MPOXOIAIIEH Yepe3 B TOUKH"
YpaBHEHHE NIOCKOCTH, HOpMaJlb,

YpaBHEHHE IUIOCKOCTH B OTPE3KaX

YpaBHeHHeE MII0CKOCTH, HOPMAJlb,
ypaBHEHHE TUIOCKOCTH B OTPE3Kax

BekropHoe npousseneHue

JIuHeliHbIe HEPAaBEHCTBA, TMHEUHOE
IIPOrpaMMUPOBaHUE

JInHeitHbIe HEpaBEHCTBA, JTUHEMHOE
IpOrpaMMHUpPOBaHKE

AHaIUTHYECKHE METO/IBI pacuéra yria
MEXy NPSMBIMUA B MHOI'OTPaHHUKAX

AHanuTH4ecKne MCTOJbI pacqéTa yria
MCKAY IIOCKOCTSAMU B MHOTOI'paHHUKAX

®dopmyiia pacCTOSIHUS OT TOUKH /10

KoauuecTBO 4acoB

Bcero

KonTpoJbHbie
padoThI

IIpakTHYecKkue
padoThI

Jlara
U3yYeHUs

DJIeKTPOHHbIE
uudpoBbie
o0pa3oBaTe/bHbIE

pecypcebl



13

14

15

16

17

18

19

20

21

22

23

24

IJIOCKOCTHU B KOOPpAHUHATAX

Haxoxnenve paccTossHUM OT TOYKH 10
MJIOCKOCTH B KyOe

HaxoxneHue pacCcTossHUN OT TOYKHU 10
IJIOCKOCTH B MPABWJIBHOW NMUpaMUJIE

KonTponbHas pabota "AHanuTrueckas
reoMeTpus"

Ceuenuns MHOI'OI'PAaHHUKOB: CTAaHAAPTHBLIC
MHOI'OI'PpaHHUKHN

Ceuenus MHOT'OI'paHHUKOB: MCTO CJICI0B

CedeHuss MHOTOIPaHHUKOB: CTAHIAPTHBIE
IJIOCKOCTH, NIEPECEUEHUS MPSIMBIX U
IJIOCKOCTEN

[TapanienbHbie MpsIMbIE U TUIOCKOCTH:
napasuieJbHble CEUCHUS

[TapaienpHble NPSMBIE U INIOCKOCTH:
pacu€T OTHOLIECHHI

HapaJ'IJ'IeJ'ILHBIe MMpAMBbIC U TIJIIOCKOCTH:
YTJIbI MEXKAY CKPCHINBAIOIIUMHUCH
MMpAMBbIMHA

[lepnieHauKyISIpHBIE IPSIMbIE U
IUIOCKOCTH: CTaHJapTHBIE Maphbl
NEPIICHIUKYISIPHBIX TUIOCKOCTEH 1
IPSIMBIX, CHMMETPHH MHOTOTPaHHUKOB

[leprieHauKyISIpHBIE IPSIMbIE U
IUIOCKOCTH: TEOpEMa O TpeX
HEePIEeHIUKYIIpax

[IepnieHauKysIpHBIE IPSIMBIE U



25

26

27

28

29

30

31

32

33

34

IIJIOCKOCTHU: BBIYHUCJIICHUA AJIMH B
MHOTI'OIrpaHHHUKax

[ToBTOpEHME: TIOIMIAAN
MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIs
ioniaiel, cooopakeHus moaoous

[ToBTOpenue: mnomanu
MHOTOYTOJBHUKOB, (DOPMYJIBI 115
TI0IAEH, COOOpaKEHUS MOI00US

[ToBTOpenue: mnomanu
MHOTOYTOJIBHUKOB, (POPMYJIBI JIJIs
TIoIIa e, cooOpakeHUs Mo 100us

[Inomany ceyeHnii MHOTOTPaHHUKOB:
IJIOILA U TTIOBEPXHOCTEH, pa3pe3aHus Ha
YaCcTH, COOOpaKEHUS MTOJ00uS

[Tnomany ceyeHnit MHOrOrpaHHUKOB:
IUTOILAAM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHus: HOJ00Hs
Kontponbnas padota "[loBTopenue:
MHOT'OI'PaHHHUKH, CEUEHHUSI
MHOTOI'PAaHHHUKOB"

O6béM Tena. O6beM MPSMOYTOIBHOTO
napaJiesenunea

3amaun 00 yaABOEHHH Ky0Oa, 0 KBaapaType
Ky0a; O TPUCEKIIUU yTia
CrepeomeTpruecKue 3a/1a41, CBSI3aHHbIE C
00BEMOM MPSIMOYTOJILHOTO
napasenenumnesa

[IpuknagHeie 3a1a4n, CBI3aHHBIE C



35

36

37

38

39

40

41

42

43

44

45

46

BBIYHCJICHHEM 00BEMA MpAMOYTOJIbHOTO
napajjeiacnuicaa

O0BEM TIPSIMON TPU3MBI

CrepeoMeTpruecKHe 3a/1a4M, CBA3aHHBIE C
BBIYUCIICHIEM 00BEMOB TIPSMOM TTPU3MBI

[MpuknanHbie 3a1a4u, CBI3aHHBIC C
00BEMOM MPSMON TPU3MBI

Berauciienne 00EMOB Tell C TOMOIIBIO
onpenenéuHoro uHaTerpanga. Oopém
HAKJIOHHOH MPU3MBI

Brruncnenue 00bEMOB TEJI ¢ ITOMOIILIO
onpenenéHHoro uaTerpana. Oobém
UPaMU/IbI

dopmyna 00béMa nupamuiel. OTHOIIEHUE
00BEMOB MHUpPaMUJ ¢ OOIIUM YTIIOM
®opmyna o0bEMa nupamuabl. OTHOIICHHE
00BEMOB MUpaMUJ ¢ OOILIUM YTIIOM
CrepeoMeTpHUeCKUe 3a/1auu, CBI3aHHBIC C
00bEMaMH HAKJIOHHOW TTPU3MBI
CrepeomMeTpuiecKue 3a/1auu, CBA3aHHBIE C

o0BEMamMu HpaMUIBI

[Tpuknagasie 3agaun 1mo Teme "OO0bEMBI
Ten", cBA3aHHBIE ¢ 00BEMOM HAKJIOHHOM
MPU3MBI

[Tpuknagasie 3agaun 1mo Teme "OO0bEMBI
Ten", CBsI3aHHBIE C 00BEMOM TTUPAMUIBI
[Ipumenenne 00bEMOB. Brruncnenue
pacCTOsHUA JI0 TUIOCKOCTH
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Konrtponsnas padora "O0béM
MHOTOTrpaHHHKaA"

[MunuHIpryYeckas MOBEPXHOCTb,
o0pasyrolye UINHAPUYECKOM
IIOBEPXHOCTHU

Hunuaap. [pssMoit KpyroBor HUIHMHAD.
[Tnoniane MOBEPXHOCTH HWIMHIPA
Konnueckast moBepxXHOCTh, 00pa3yomiue
KOHMYECKOU MoBepXHOCTH. KOoHyC
Ceuenue KoHycCa IIOCKOCTBIO,
NapajuIeIbHON MIJIOCKOCTH OCHOBaHUS
VYceuénnslii koHyc. M300paxxenue
KOHYCOB U YCE€YEHHBIX KOHYCOB
[Tnomans 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYCa

[Tnomaap 60KOBOM MOBEPXHOCTH U
IIOJIHOM MTOBEPXHOCTU KOHYCa
CrepeomeTpriecKue 3a/1auu Ha
JIOKa3aTeNIbCTBO U BBIYHMCIICHUE,
IIOCTPOCHUEM CEUYECHUI WINHIPA, KOHYCa

CrepeomeTpuueckue 3aj1auu Ha
JIOKA3aTeNIbCTBO U BHIYHMCIICHHE,
MMOCTPOEHUEM CEUEHUM LIWIIMH]IPA, KOHyCa

HpI/IKJ'IaI[HBIe 3aJa4M, CBA3aHHBIC C
NUIMHAPOM

[Ipuknagabie 3a1a4M, CBSI3aHHBIE C
MATUHAPOM

Cdepa u map
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63

64

65

66

67

68

69

70

[lepeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. By 1 m300pakenue mapa

[lepeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepbl
IUIOCKOCTBI0. Bun 1 n306pakenue mapa

VYpasuenune chepsl. [Inomans chepsl u eé
yacTen

Cummetpus cdepsl 1 mapa

CrepeoMeTpHuueckue 3a1a4u Ha
JI0Ka3aTeNbCTBO U BHIYHMCIICHUE,
CBsI3aHHBIE CO CEepoi U mapom,
MOCTPOEHUEM UX CEUEHHU IIIOCKOCTHIO

CrepeomMeTpHYeCcKHUe 3a/1a4u Ha
JI0KA3aTeJIbCTBO U BEIYHCIICHUE,
CBsI3aHHBIE CO chepoi U mapom,
MOCTPOCHUEM UX CEYCHHI MIIOCKOCTHIO
[Tpuknagabie 3a1a4u, CBSI3aHHBIE CO
chepoit u mapom

[ToBTOpEHUE: OKPYKHOCTH HA MIIOCKOCTH,
BBIYHCJICHHSI B OKPY>KHOCTH, CTaHIaPTHBIE
IoI00us

PaznuyHble KOMOMHALIMY TEN BPAIICHUS U
MHOTOTPaHHHUKOB

3agaum o TeMe ""Tena u MOBEpXHOCTH
BpauieHus"

3anaun no teme ""Tena U MOBEPXHOCTH
BparnieHus"
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Konrponsnas padora "Tena u
MIOBEPXHOCTH BpaleHus"

O06Bem mumuHApa. Teopema 06 00bEME
NPSIMOTO UJIHHIPA

Brrunciienre 00bEMOB TeJ ¢ TIOMOILBIO
onpenenéHHoro uaTerpana. Oobém
KOHyca

TTnowmanu OOKOBOM U MTOJIHON
MOBEPXHOCTH KOHYyCa

CrtepeoMeTpHUeCKHE 33/1a4H, CBA3aHHBIE C
BBIUHCIICHHEM 00BbEMOB IMIIMHAPA,
KOHycCa

[Tpuknagasie 3agaun 1o Teme "OOBEMBI 1
IJI0IIaAN TOBEpXHOCTEN Ten"

O0BEM mapa 1 IapoBOro CEKTOpA.
Teopema 00 00bémMe mapa. [lmomans
cheprl. CTepeoMeTpudecKue 3a1auu,
CBSI3aHHBIE C BHIYHCIEHUEM 00HEMOB
11apa, apoBOro CerMeHTa U 1IapoBOTo
CEeKTopa

[Mpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 11apa U
iomapio ceprl. COOTHOMICHUS MEXIY
IUIOIIA/IIMU MTOBEPXHOCTEN U 00bEMaMHU
MOJ00HBIX TE

[TomoOHBIE TeNIa B IPOCTPAHCTBE.
N3menenue 06bE€Ma npu mogo0ouu.
CrtepeoMeTpHueCcKHe 3a/1a4H, CBA3aHHbIE C
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84

85

86
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88

BBIUHUCIIEHUEM O00BEMOB TEJ Y IJIOLIAIEH
IIOBEPXHOCTEN

KonTtponbnas padota "[lnomanu
MIOBEPXHOCTH M 00BEMBI KPYTIIBIX Te"

JBuxenus npocrpancTsa. OToOpakeHus.
JBrkenust u paBeHCTBO (huryp. OOrme
CBOMCTBA JBUKECHUU

Buapl n1BuKeHMI: TapauieIbHbII
MepPEeHOC, IEHTPaIbHasi CHMMETPHS,
3epKajbHasi CHMMETPHSI, TOBOPOT BOKPYT
IPsIMOi

[Ipeo6pazoBanus mogoous. [Ipsmas u
cdepa Ditnepa

['eomeTpuyeckue 3a1a4n Ha IPUMEHEHNE
JBUKEHUS

Kontponbnas padota "Bektops! B
npocTpaHcTee"”

O6o6maromee noproperue 11 monsTuii u
MeToA0B Kypca reometpun 10—11
KJIACCOB, CUCTEMATH3aI1s 3HAHUI:
"IlapasaenbHOCTb NPSAMBIX U IJIOCKOCTEN
B IIpoCcTpaHcTBe"

Ob6o6maromee moropenue 11 noHATHH 1
MeTOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3aIHsI 3HAHUI:
"BekTopsl B mpocTpaHcTBe"

O6o6maromee noproperue 11 monsTuii u
MeToA0B Kypca reometpun 10—-11
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96

KJIACCOB, CUCTEMATH3aLUsl 3HAHUIL:
"BekTops! B pocTpaHcTBe"

O6o06matomee moBropenue 11 moHaTHii u
MeToA0B Kypca reometpun 10—11
KJIACCOB, CUCTEMAaTHU3aLMsl 3HAHUI:
"O6beM MHOTOTrpaHHUKa"

O6o06matomee moBTopenue 11 moHsTHii u
METOJI0B Kypca reometrpun 10—-11
KJIACCOB, CUCTEMAaTH3aI1sl 3HAHUI:
"O6beM MHOTOrpaHHuKa"

O6o6mrarormiee noproperue 11 moHsTHIA 1
METOJI0B Kypca reometrpun 10—-11
KJIaCCOB, CUCTEMATH3AIMs 3HAHWMN:
"ITnomaan MOBEpPXHOCTH U 0OBEMBI
KpyTJbIX Ten"

O6o06matomee moBTopenue 11 moHsTHii u
METOJI0B Kypca reometrpun 10—11
KJIACCOB, CUCTEMATH3AIMs 3HAHWMN:
"ITnomaan MOBEpXHOCTU U 00BEMBI
KpyTJbIX Ten"

HroroBast kKoHTpOIbHAs paboTa
Hrorosast KOHTpOJIbHAS paboTa

[ToBTOpEeHME, 0600IICHUE U
CUCTEeMaTU3alus 3HaHuH

Hcropus pasBuTHs CTEpEOMETPUM KAK
HayKH U €€ poJIb B pa3BUTUU
COBPEMEHHBIX HHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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102

Hcropus pasBUTHS CTEpEOMETPUM KaK
HAyKH U €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BuTHS CTEpEOMETPUH KaK
HAyKH U €€ POoJIb B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUHI

HcTopus pa3BUTHS CTEPEOMETPUN KaK
HAayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hctopus pa3BUTHS CTEPEOMETPUH KaK
HayKU U €€ poJib B pPa3BUTUHU
COBPEMEHHBIX MHXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102






ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJBbHOMW NPOI'PAMMBI

10 KITACC

Kon
NMPoOBEPSAEMOr0
pe3yJbTarTa

7
7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

7.11

7.12

7.13

IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI OCBOEHHS OCHOBHOM
00pa3oBaTeJIbHOW NMPOrPaMMBbI CpeHero o01ero oopa3oBanusi

['eomeTpus
OHepI/IPOBaTB MOHATHUAMU: TOYKA, IIpAMasd, MIOCKOCTb

[IpuMeHsSITh aKCHOMBI CTEPEOMETPUM M CIEICTBUS U3 HUX NPU PEIICHUU
reOMEeTPUUYECKUX 3a7a4

OHCpI/IpOBaTB MNOHATUAMMU: NAPAJUICIBHOCT U MNCPHNCHAUKYJIAPHOCTDH
MPSAMBIX U MJIOCKOCTEHN

KnaccudummpoBarh B3auMHOE pPAcIONOKEHHE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE

OnepupoBaTh NMOHATHAMM: IBYI'DAHHBIM yTOJI, TPAHU [BYI'PAHHOIO YIJIa,
peOpo BYrpaHHOTO yria, JIMHEHHBIN yrosl ABYIpaHHOTO yrja, IpaaycHas
Mepa IByTpaHHOIO yria

OnepupoBaTh MOHATUSMU: MHOTOIPAHHUK, BBIMTYKJIBIH W HEBBITYKIBIN
MHOT'OTPaHHUK, 3JIEMEHTBI MHOTOTPAHHHKA, TPAaBUJIBHBI MHOTOTPAHHUK

Pacrio3naBaTh OCHOBHBIE BHBI MHOTOTPAHHUKOB (MHUpaMuaa, MPU3MA,
MIPSIMOYTOJIBHBIN TapajuieNenuIies], Kyo)

KHaCCI/I(bI/II_[I/IpOBaTB MHOTI'OT'paHHUKH, BLI6I/Ipa${ OCHOBaHMHA 1A
KJ'IaCCI/Iq)I/IKaLII/II/I (BHHYKJ'IBIC N HEBBITYKJIBIC MHOI'OI'pAaHHUKH, IIPABUJIbBHBIC
MHOT'OT'paHHUKH, ITPAMBIC U HAKIIOHHBIC ITPU3MBEI, Hapannenenunem:l)

OHepI/IpOBaTB MOHATHUAMU: CCKYyLIas IMIOCKOCTh, CCUCHUEC MHOI'OI'PAHHHUKOB

OOBACHATD NMPUHLHUIBI TOCTPOSHUS] CEUYCHUI MHOTOTPAHHUKOB, UCIOJIB3YSI
METO/JI CJIEJIOB

CTpouTh Cce4YeHHUs MHOTOIPAaHHMKOB METOIOM CII€ZIOB, BBIIOJHSATH
(BBIHOCHBIE) IJIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (Uryp:
BUJ CBEPXY, COOKY, CHU3Y

PemraTe 3aa4d Ha HaXO0XACHHUC TI'COMETPHUYCCKUX BCIWMYHH II0 06pa3uaM
WIn ajJroputMam, IHNOPUMCHAA HU3BCCTHBIC AHAJIUTUYCCKHUE MCTOABLI IIPpU
peuieHuu CTaHAApTHBIX MAaTEMAaTHYCCKHX 3aJga4 Ha BBIYMCJIICHUC
paCCTO}IHI/Iﬁ MCXKAY ABYMA TOYKAMH, OT TOYKH OO HpﬂMOfI, OT TOYKHAO
IJIOCKOCTH, MCKAY CKPCIIMBAOIIIUMHUCS MMPAMBIMHA

PemraTe 3aa4i Ha HaXO0XACHHUC TI'COMETPHUYCCKUX BCIWYHH II0 06pa3uaM
WIN ajJroputMam, IHOPUMCHAA HU3BCCTHBIC AHAJIUTUYCCKHUE MCTOABLI IIPpU
pemieH CTAHAAPTHBIX MATCMATHYCCKUX 3aa4 Ha BbIYUCIICHUC YIJIOB
MCXKAY CKpPCHIUBAOIMIUMUCH IIPAMBIMU, MCKIAY HpHMOﬁ 1 IJIOCKOCTBIO,



7.14

7.15

7.16

7.17

7.18

7.19

7.20

11 KIIACC

Kon
MpoBepPsieMoOro
pe3yabTara

6

6.1

6.2
6.3
6.4

6.5

6.6

MEXKIY IUIOCKOCTSIMHU, JBYTPAHHBIX YIJIOB

Boruncnsate 00bEMBI U MJIOLIAAN TOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
nupaMuia) ¢ OpUMEHEHHEM (GOpMyJl, BBIYUCIATH COOTHOUICHHS] MEXIY
TUIOLIAISIMH TTOBEPXHOCTEN, 00BEMaMH MOJOOHBIX MHOTOTPaHHUKOB

OnepupoBaTh MNOHATUSAMHU: CHUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCb U
TUIOCKOCTh CHMMETPHH, LIEHTP, OCh M TUIOCKOCTh CHMMETPUHN (PUTYPBI

W3BnekaTtb, mnpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HMHOOPMAIHIO O
NPOCTPAHCTBEHHBIX T€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
YepTekKax U pUCYHKaX

[IpumensTh reomeTpuveckue (GakThl ISl PEUICHHs] CTEPEOMETPHUYECKHX
3a7a4, MPEANOJararwlliiX HECKOJIbKO IIAaroB pPELICHUs, €CIHU YCIOBUSA
MIPUMEHEHUS 3a/1aHbl B SBHOU (hopMme

[IpumensTh mpocTeiiliie MporpaMMHBIE CpEACTBA W 3JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4

IIpuBoauTE NpHUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE U
KU3HM, PACIIO3HABATh MPOSBICHNE 3AKOHOB T€OMETPUH B UCKYCCTBE

IIpuMeHATh MOMY4YEHHBIC 3HAHHUS HA MPAKTHKE: aHAIU3UPOBATH pEalbHBIC
CUTYallMu U NPUMEHATh U3y4YCHHBIC IIOHATUSA B IIPOLIECCE MOUCKA PELICHUS
MaTeMaTH4ecKu cHOpMYyITUPOBAHHON MPOOIEMbI, MOAEIHPOBATH peaibHbIE
CUTyallUd Ha S3bIKE IE€OMETPUM, MCCIIEIO0BAaTh IIOCTPOCHHBIE MOJECIU C
HCIOJIb30BAaHUEM T'€OMETPUUYECKUX TOHATUN M TEOpeM, amrmapara aareOpsl,
pemiaTb  NPAaKTHUYECKUE  33Ja4d,  CBSA3aHHBIE C  HAXOXKICHHEM
F€OMETPUYECKHUX BEITUYUH

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
00pa3oBaTeJIbHOW NMPOrPaMMBbI CpeIHero 001ero oopa3oBanusi

I'eomerpus

OmnepupoBaTh TOHATHSAMH: IFJIMHIPHYECKAs MOBEPXHOCTh, 00pas3yromme
WINHAPUYECKON TOBEPXHOCTH, IIWJIMHAP, KOHUYECKas IOBEPXHOCTH,
o0pa3zyrone KOHHYECKO! TTOBEPXHOCTH, KOHYC, cheprueckasi IOBEpXHOCTb

Pacnio3naBath Tesa BpaieHus (WIMHAP, KOHYC, cdepa u map)
OOBACHATH CITOCOOBI TIOYYECHHSI TEJT BpAIICHUS
KnaccuduimpoBats B3auMHOE pacoyioskeHue cepbl U INIOCKOCTH

OnepupoBaTh MOHATHSAMU: IAPOBOM CETMEHT, OCHOBaHHE CErMEHTa, BbICOTA
CeTMEHTa, IIAPOBOH CIIOM, OCHOBAHWE IIAPOBOTO CJIOS, BHICOTA LIAPOBOTO
CJIOS1, IIAPOBOM CEKTOP

Beruucnsate 0o0BEMBI W IUIOMIAAM TOBEPXHOCTEH TEJI  BpAICHWUS,



6.7

6.8

6.9

6.10

6.11

6.12

6.13

6.14

6.15

6.16

6.17

6.18

6.19

6.20

6.21

6.22

6.23

reOMETPUUECKUX TeJI C MPUMEHEHUEM (popmyt

OnepupoBaTh TMOHATUSMH: MHOTOTPAHHHMK, BIUCAaHHBIN B cdepy U
OMHCaHHBIA OKOJIO0 cepbl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpalleHUS

Brruucaste COOTHOIIEHUST MEXKIY TUIOMIAASIMU TTOBEPXHOCTEN U 00BEMaMM
MOAOOHBIX TEN

N300paxkaTh u3yuyaemble (GUTYypbl OT PyKH U C HPUMEHEHHEM HPOCTBIX
YEPTEKHBIX MHCTPYMEHTOB

BoinonHATe  (BBIHOCHBIE) IUJIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTHIX
00BEMHBIX (Uryp: BUA CBepXy, COOKY, CHH3Yy; CTPOUTH CEUEHUS Tl
BpalleHUS

W3BnexkaTh, WHTEPIPETHPOBATH M MPEOOpa3oBBIBaTh HHMOPMAIMIO O
MIPOCTPAHCTBEHHBIX TeOMeTpuYeckux (¢Gurypax, TMpeAcTaBIeHHYI0 Ha
gyepTrexax U pucyHKax

[TpumeHnsTh reoMeTpuyeckue (aKThl Ui PELICHUS CTEPEeOMETPUUYECKHX
3a/a4, NPEIIONATaIUX HECKOIBKO IIAaroB pELIEHUs, €CIH YCIOBHS
NIPUMEHEHHS 33aJ]aHbl B IBHOH (opme

OHepI/IpOBaTB MMOHATHUEM: BEKTOP B IIPOCTPAHCTBEC

BBITIONTHATE  EHCTBUS  CIIOKEHHS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOKEHHUSI BEKTOpAa Ha YHCIO, OOBICHATh, KaKHMH CBOWCTBAMH OHH
00J1agaroT

[IpumeHsITh paBUIIO Napasuieenune1a Ipy CI0KEHUH BEKTOPOB

OnepupoBaTh TOHATHUAMHU: JACKAPTOBBI KOOPAMHATHI B TPOCTPAHCTBE,
BEKTOP, MOJIyJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, yroll
MEXIy BEKTOpaMH, CKaJsipHOE MPOU3BEIECHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILJIAHAPHBIE BEKTOPbI

Haxomuth cymmy BEKTOpPOB W NpOHM3BEICHHE BEKTOpa Ha YHCIO, YToJl
MEXIy BEKTOpaMHU, CKaJsPHOE MPOU3BEICHHE, PACKIAbIBATh BEKTOp IO
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

3anaBaTh MIOCKOCTh YpPaBHEHUEM B JIEKAPTOBON CUCTEME KOOpAUHAT
Pemate mpocreifiiine reoMeTpuyeckre 3aadud Ha MPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOTO METO/Ia

PemraTe 3aJa4u Ha JO0Ka3aTCJIbCTBO MATEMAaTHUYCCKHUX OTHOIICHUNA U
HaxXOXKXIACHUC TCOMCTPUUCCKHUX BCIHWYHH IIO o6pa3uaM Wi aJilropuTtMam,
IMPpUMCHAA HU3BCCTHBIC MCTOJbI pu peuieHuun CTaHAAPTHBIX
MaAaT€MaTUYCCKUX 3aJa4

[IpumensTb mpocTeiiliie MporpaMMHbBIE CpEACTBA U 3JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4

[IpuBOoaUTE NpHUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE H
JKU3HM, PACIIO3HABATh MPOSBICHNE 3aKOHOB T€OMETPUH B UCKYCCTBE

HpI/IMeHHTL INOJIYYCHHBIC 3HAHHWA HA IMPAKTHKE: aHAJIU3UPOBATH PCAJIbHBIC



CUTYyallUu U NPUMEHATh U3y4YECHHBIC IIOHATHUSA B IIPOLIECCE IOMCKA PELICHUS
MaTeMaTH4ecKu C(HOpMYyITUPOBAHHON MPOOIEMbI, MOACIHPOBATH peaibHbIE
CUTyallUM Ha S3bIKE T€OMETPUM, MCCIIEIOBAaTh ITOCTPOCHHBIE MOJEIN C
HCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TOHATUN M TEOpeM, amrmapaTa aareOpsl,
pewiatb  INpPaKTHYECKWE  3a4a4d,  CBA3AHHBIE C  HAXOXKICHHUEM
F€OMETPUYECKHUX BEIUYUH



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KVIACC

Kon

7.1

7.2

7.3

7.4

7.5

7.6

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

I'eomerpus

OcHOBHBIE TOHATHUA cTepeoMeTpur. Touka, MpsimMas, IUIOCKOCTb, MPOCTPAHCTBO.
[TonsiTHEe 006 aKCHOMATUYECKOM TMIOCTPOCHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX

B3aumHoe pacnosioskeHue MpsiMbIX B IPOCTPAHCTBE: MEepPECcCeKarouecs, apauieabHble
W CKpemmBawomuecs mnpsmbie. [lapanienbHOCTh MPSMBIX U MJIOCKOCTEH B
MPOCTPAHCTBE: MapajielbHbIE TMpsIMble B TPOCTPAHCTBE, MNApaUIETBHOCTh TPEX
IPSAMBIX, MApAJUICNBHOCTh IPSIMOM M IUIOCKOCTH. YTIBIC COHAIPAaBICHHBIMU
CTOPOHAaMH, YIroJl MEXIy IpsIMBIMU B IIpOCTpaHCTBE. llapainenbHOCTh IUIOCKOCTEH:
napajuielbHble TUIOCKOCTH, CBOMCTBA MapaJUIeNbHBIX ITIOCKocTeil. IIpocteimmue
MIPOCTPAHCTBEHHbIE (UTYPHl HaA IUIOCKOCTH: TETpadap, KyO, mapaylienenunes,
MOCTPOEHUE CEUYCHUI

IlepneHUKyISIPHOCTh MNPAMOM M IUIOCKOCTU: IEPIEHIUKYJISPHBIC IpsSMbIE B
IIPOCTPAHCTBE, IPSMbIE NAapaJlICIbHbIE U IEPIECHIUKYIISIPHBIE K IUIOCKOCTH, IIPU3HAK
NEPNEHAUKYISIPHOCTH NPSAMOU U INIOCKOCTH, TeOpeMa O MPsIMOM MEPIEeHINKYIAPHOU
IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJl MEXAY NPSIMOU U IJIOCKOCTBIO, ABYTPAHHBIN
YTOJ1, JINHEHHBIA YTOJI IBYyI'PaHHOTO yria. lleprneHauKkyissp 1 HaKIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE OT MPSIMOM 10 TIOCKOCTH, NMPOeKLus (pUrypsl Ha
IUIOCKOCTh. [lepneHanKyIsIpHOCTh MJIOCKOCTEN: NMPU3HAK NEPHEHANKYISAPHOCTH JBYX
mrockocreil. Teopema o TpEX NMEpIEHAUKYIApax

[ToHsiTHE MHOTOTpPAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOIOIPDAaHHUKA, BBINYKIbIE U
HEBBIITYKJIbIE MHOTOIPDAaHHMKHM, pa3BEpTKa MHOrorpaHHuka. [lpmsma: n-yrosbHas
npu3Ma, TpaHU M OCHOBAaHHUS MPHU3MBL, IMpsiMas W HAKJIOHHAs NPU3MbI, OOKOBas U
MOJIHAsI TIOBEPXHOCTh Npu3Mbl. [lapannenenunen, npsMOyTrOIbHBIN MapaieNenumnes u
ero cpoicrtBa. [lupamupa: n-yroibHas ONUpaMuaa, TPAaHM U OCHOBAaHUE MUPAMUIBI,
OoKOBasi M TOJHAs MOBEPXHOCTh MHPAMHJIbI, NpaBWIbHAsA M yceu€HHas MUPaMUA.
OnemMeHTsl NpuU3Mbl M nupamuzabl. IIpaBuwibHbIE MHOTOIpDAaHHUKU: IIOHATHE
IIPaBWJIBHOTO MHOTIOIPAaHHUKA, IIpaBWIbHAsg @pU3Ma M TMpaBWIbHAs NHpPaMHUA,
NpaBUIbHAS TPEYTOJIbHAS MHpPAaMUIa U TPAaBUIIBHBIA TeTpasap, KyO. [IpencraBnenue o
MPaBUJIBHBIX MHOTOIPAaHHMKAX: OKTa’ap, MAOJAEKadAp H uKocarapyrue CedeHus
MIPU3MBI U TUPAMUBI

CuMMeTpusi B IPOCTPAHCTBE: CUMMETPUS OTHOCUTENBHO TOUKH, MPSAMOM, MIIOCKOCTH.
OneMeHTsl  CUMMETpUM B NHUpaMujax, Hapajulelienunenax, IMpaBHIbHBIX
MHOT'OIPAHHHUKAX

Bbluncienue 351eMEHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yriel. Ilmomans
OOKOBOI TTOBEPXHOCTH U MOJTHON MOBEPXHOCTH MPSIMOM MPU3MBI, TJIOA/lb OCHOBAHUH,
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Teopema 0 OOKOBO MOBEPXHOCTH NMPAMOiL mpu3Mbl. [1omans 60K0BO MOBEPXHOCTH U
IIOBEPXHOCTU IMPABWIBHOW NUPAMHUABI, TEOpEMa O IUIOLIAJAA YCEUYEHHOM NHMPAMHUJIBIL.
[Tonsitue 06 06bEMe. OOBEM MHpPaMUIbI, TPU3MBI

[Tono6ubie Tena B mpocTpaHcTBe. COOTHOLICHHS MEXAY TUIOIIAIIMU MOBEPXHOCTEH,
00BEMaMHU ITIOTOOHBIX TEN

11 KIIACC

Kon
6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
I'eomerpus

Hunuaapuyeckasl MOBEPXHOCTh, 00pa3yroIMe HUWIMHIPUUECKON MOBEPXHOCTH, OCh
MWINHAPUYECKON ToBepXHOCTH. L{mmHAp: ocHOBaHUS W OOKOBas TOBEPXHOCTH,
oOpasyromas 1 0Ch, TUIONAaasr OOKOBOW U TTOJTHOW MTOBEPXHOCTH

Konundeckasi moBepXHOCTh, 00pa3yoIIne KOHUYECKON MOBEPXHOCTH, OCh U BEpIINHA
KOHMYECKOM ToBepxHOCTH. KOHyc: ocHOBaHMe W BepiinMHa, oOpasyromas U OCh,
Ionaap OOKOBOW WM IOJHOW TMOBEPXHOCTH. YCEUEHHBIM KOHYC: 00pa3ylolue H
BBICOTA, OCHOBaHUS 1 OOKOBAasi IOBEPXHOCTh

Cdepa u map: HeHTp, paguyc, AuaMeTp, IJIoua b NOBEpXHOCTH cdeprl. B3anmHoe
pacniosioxkeHue cepbl U IIIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IIIONIaab
cdepsl

N300pakeHue Ten BpallleHns1 Ha TNIOCKOCTH. Pa3BépTka nunmHapa U KoHyca
KOM6I/IHaHI/II/I TCJI BpallCHHUA 1 MHOTOTPaHHUKOB. MHOFOFpaHHI/IK, OITMCAHHBIN OKOJIO
cdepsl, chepa, BIUCaHHas B MHOTOTPAHHUK, HIIH TEJIO BPAIICHUS

[Monstre 06 o0bEMe. OcHOBHBIE cBoWcTBa 00BEMOB Ten. Teopema 00 o00BEME
NPSMOYTOJIBHOTO Mapajuiesenunena u ciueactsus u3 He€. O0bEM MUIMHIPA, KOHYCA.
O0BEéM mapa u miomaas cheps

[Tono6ubIie Tena B nmpocTpancTBe. COOTHOLIECHUS MEXAY IJIOLIAASIMHU TTOBEPXHOCTEH,
00BbEMaMU ITOTOOHBIX TENT

Ceuenuss nwiMHApa (MapaieNbHO W TMEPHEHAUKYJISPHO OCH), CEUEHHUS KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOAsIlee Yepe3 BEPIINHY ), CEUCHUs 11apa

Bekrop Ha mimockoctu u B mpoctpaHcTBe. ClOXEHHWE W BBIYMTAaHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha yucio. Pa3nokeHue BeKTOpa Mo TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBmio mapamenenunena. Pemenne 3anay, CBI3aHHBIX ¢ MPUMEHEHHUEM
MpaBWI ICUCTBUM C BEKTOPAMH

[IpsmoyrosnpHast cucrtemMa KOOpPAMHAT B IpocTpaHcTBe. KoopAauHaThl BEKTOpa.
[Ipocreiimme 3amaun B KOOpAMHATaX. Yroid Mexay BekTopamu. CkaisipHOe
IIPOU3BEJICHHE BEKTOPOB. BpIUMCIEHME yIVIOB MEXKIy NPSIMBIMH M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOJI ITPU PEILIECHUN F€OMETPUYECKHX 3a/1a4



ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHHUSA K
PE3YJBTATAM OCBOEHUWSI OCHOBHOM OFPA30OBATEJILHOM
ITPOT'PAMMBI CPEJJHETI'O OBIIETI'O OBPA3OBAHMUAA

Kon IIpoBepsiemble TPeOOBaHUSA K NMPeIMETHBIM Pe3yIbTaTaM OCBOCHHS
NpOBepPsieMOr0  OCHOBHOI 00pa3oBaTeIbHOI MPOrpaMMbI cpeIHero oo1ero
TpeOoBaHuUs o0pa3oBaHusi

Brnagenne MeromaMM JOKa3aTENbCTB, AJITOPUTMaMHU pELIEHUS 3aady;
yMeHHe (GOopMyIUpOBaTh U ONEPUPOBATh TMOHATUSAMU: OIpE/EICHHE,
akcuoma, TEOopeMa, CIEACTBHE, CBOMICTBO, INPU3HAK, J10KA3aTEIbCTBO,
paBHOCHJIbHBIE (DOPMYIHPOBKHU; MPUMEHATh MX; YMEeHHUE (HOPMYyIHPOBAThH
o0paTHOE M MPOTHUBOMIOJIOKHOE YTBEP)KICHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOJ MAaTeMATHMYECKOM HHIYKIIHH;
IIPOBOAMTH J0KA3aTENbHbIE PACCYKIEHUS IIPU PEILICHUY 3a/1a4, OLIEHUBATh
1 JIOTUYECKYIO  NPaBUIBHOCTb  PACCyKJIECHHW; YMEHUE ONEpPUpPOBATH
MOHATUSIMH: MHOKECTBO, IOJMHOKECTBO, ONEpalMi HaJ MHOKECTBAMU;
YMEHUE UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar i
ONMCAaHUs PEATBHBIX MPOLECCOB U SIBICHUN U MPU PELIECHUM 3a/1ad, B TOM
YHclie U3 IPYruX YYeOHBIX MPEIMETOB; YMEHHE ONEepUPOBATH MOHATUSIMU:
rpad, cBs3HBIN rpad, nepeBo, UK, rpad Ha IUIOCKOCTH; YMEHHUE 3a/1aBaTh
Y ONHUCHIBATH Tpadbl Pa3IMIHBIMH CIIOCOOAMH; UCTIONB30BaTh Tpadbl Mpu

peUICHUH 3a1a1

YMeHue onepupoBaTh MOHATHUSMH: HATypajJbHOE YHCIO, LIEJI0€ YHCIIO,
CTENEHb C LIEJBIM MOKa3aTeleM, KOPEHb HaTypaJlbHOM CTENEHH, CTENEHb C
palMoHaNbHBIM TOKa3aTeNleM, CTENEeHb C JEeHCTBUTENbHBIM IOKa3aTeleM,
JorapuM YHUCIa, CHHYC, KOCHHYC M TaHTE€HC IPOHM3BOJHHOTO YHCIA,
OCTaTOK IO MOJYJIO, PalMOHAIbHOE YHCIIO, HPPALMOHAIBHOE YHCIO,
MHO)KECTBA HATypajbHBIX, LEJbIX, pPALMOHAIbHBIX, JIEHCTBUTEIbHBIX
2 qrces; YMEHHUE HCII0JIb30BaTh MPU3HAKU JEIMMOCTH, HAUMEHBIINH 00Iuii
NeNUTeNb W HauMeHbllee oOuiee KpaTHoe, ainroputMm EBkiauaa npu
pelIeHNH 33a/1a4; 3HAKOMCTBO C pa3IMYHBIMU MO3MLMOHHBIMU CHUCTEMaMHU
CUMCJICHUS; YMEHUE BBIIOJIHATH BBIUYMCIICHUE 3HAUYEHUI U peoOpa3oBaHUs
BBIP@KEHUI CO cTemeHsAMH M Jjorapupmamu, npeoOpa3oBaHus APOOHO-
palMOHAJIbHBIX  BBIPAXKEHUH; yMEHHME  OMNEpUPOBATH  MOHITHUIMMU:

II0CJICA0BATCIIbHOCTD, apI/I(i)MCTI/I‘{eCKaSI nporpeccus, reoMeTpuICCKaa



mporpeccusi, OECKOHEYHO YyObIBalolasi TE€OMETpUYECKas MPOrpeccus;
yMEHHE 3a/JaBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCJIE€ C TOMOIIBIO
PEKYPPEHTHBIX (POPMYII; YMEHHE ONEPUPOBATh MOHATUSMU: KOMILJIEKCHOE
YUCJIO, CONPSDKEHHBICE KOMIUIEKCHBIE YHCIIa, MOMAYJb U apryMEHT
KOMIUIGKCHOTO ~ 4YMcna, (opMa  3amUCH  KOMIUIEKCHBIX — YHCell
(reoMeTpuyeckas, TpPUTOHOMETpUYECKass U aiureOpanyeckas); yMeThb
MPOU3BOJUTH apU(PMETHUECKHE ACUCTBUS C KOMIUIEKCHBIMU YHCIIAMU;
MPUBOAUTH MPUMEPHI UCIOJIB30BaHUSI KOMIUIEKCHBIX YMCEN; ONEPUPOBATH
MOHATUSIMH:  MaTpuna 2X2 u  3%3, onpeaenuTeslb  MaTpUIIbL,

FCOMeTpI/I‘-IGCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHue onepupoBarh MOHATUSAMU: palMOHAIbHBIE, HPPALMOHAJIbHBIE,
MOKa3aTebHblE, CTENEHHBbIE, JIOTapupMUUYECKHEe, TPUTOHOMETPUUYECKUE
YpaBHEHHS W HEPaBEHCTBA, MX CHUCTEMBl;, YMEHUE OIEpUpPOBATh
MOHATHSIMHU: TOXIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHUE, ypaBHEHHE,
HEpPAaBEHCTBO, CHUCTEMAa YpPAaBHEHHUH M HEPABEHCTB, PaBHOCHUJIBHOCTH
YpPaBHEHUI, HEPABEHCTB M CHCTEM; YMEHHME peulaTb YpPaBHEHUS,
HEpPAaBEHCTBA U CHCTEMBl C IOMOULIbIO pa3IWYHBIX MPUEMOB; pEIIaTh
YpPaBHEHUs, HEPABEHCTBA M CHCTEMBbl C [ApaMETPOM; MPUMEHATH
YpaBHEHHUs, HEPABEHCTBA, MX CHUCTEMBI JUIsl PELIEHUS MaTeMaTH4YECKHX

3a/1a4 U 3a/1a4 U3 pa3IU4HbIX 00JacTell HayKu U peaibHON KU3HU

YMeHue onepupoBaTh TOHATHSAMH: (QyHKIUS, YETHOCTD (DYHKIHH,
NEPUOUYHOCT (PYHKIUHM, OrPaHMYCHHOCTh (PYHKLUUH, MOHOTOHHOCTbH
GyHKIHMA, SKCTpeMyM (QYHKIWH, HauOOJbIIee W HAaWMEHbIIEe 3HAUYCHUS
(GYHKIMM Ha TPOMEXKYTKE, HENpepblBHAS (DYHKIUsS, aCUMITOTHI rpaduka
GbyHKIMH, TIepBasi ¥ BTOpasi MPOU3BOJHAS (PYHKIUHM, TEOMETPUIECCKHNA U
(bu3nueckuil CMBICI TPOU3BOAHON, TMEPBOOOpa3Has, OMpeIeIEHHbBIN
UHTErpaji; yYMEHHE HaxOIuThb AacCUMNOTOTHI Tpaduka (QYHKIUHM;, YMEHUE
BBIUNCIIATh  NPOM3BOJHBIE  CyMMBI, IPOM3BEIEHHUS, YacTHOIO U
KOMIO3UIUHU (YyHKIHMHA, HAXOAWTh ypaBHEHHE KacaTelbHOH K rpaduky
(GYHKIMY; YMEHHE HaXOIUTh IPOU3BOJIHBIE 3JIEMEHTAPHBIX (QYHKLUH;
YMEHHE HCIIONB30BaTh MPOW3BOMHYIO JUIS HCCIEAOBAHHUS (DYHKIIHIA,
HaXoAWTh HauOoNbIIME M HAUMEHbIINME 3HAa4YeHHUs (QYHKUUH; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIIOJIb30BAaHUEM arllapara MaTeMaTHYECKOTO
aHaJIN3a; NPUMEHATH IPOM3BOAHYIO Ul HAXOXACHHUA HAWIy4LIEro
peumeHuss B MNPUKIAIHBIX, B TOM YHCJIE COLMAIBHO-D)KOHOMHUYECKHX H

(bu3MUecKUX 3aJavax; HaXOJUTh IUIOMAIU U 00BEMBI GUTYP C TTOMOIIBIO



HUHTCrpajia; MNpUBOAWUTL MNPUMEPbBI MATEMATUYCCKOTO MOJACIHNPOBAHUA C

noMoIbio AudQepeHnnanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIUH, oOpaTHas QyHKIHA,
KOMIO3UIUS (YyHKIWK, JTuHeHHas (yHKIUsA, KBajapaTudHas QyHKINS,
pamoHanbHas (yHKUMs, cTeneHHas (YyHKIUA, TPUTOHOMETPUYECKHE
¢byHKIMKM, oOpaTHBIE TPUTOHOMETpUYECKHE (PYHKIIMH, TOKa3aTelbHAs W
aorapupmuueckas (YHKIHUH; YMEHHE CTPOUTh TpapuKH H3YYEHHBIX
(yHKIMA,  BBIMOJHATH  HpeoOpazoBaHusi  IpadukoB  (QYHKIIHH,
UCIOJIb30BaTh TPaQUKH JUIsI U3YUYEHHUS MPOLIECCOB U 3aBUCUMOCTEH, mpu
pelleHNH 3a7ad W3 APYTHX Y4YeOHBIX MPEAMETOB W 3a1ady U3 pealbHOU
KU3HU; BBIpAXaTh (OPMYyJIaMH 3aBUCUMOCTH MEXIy BEITUYMHAMU;
WCIIONIh30BaTh CBOWCTBA M Trpaduku (YyHKIHMA JJIs PEIICHHUs] YPaBHCHHM,
HEpaBEHCTB M 3a/Ja4y C IapaMeTpaMiy; H300pakaTh Ha KOOPJMHATHOU

IJIOCKOCTH MHOXECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemniatb TEKCTOBBIE 3aJaud pa3HBIX THUIOB (B TOM YHCJE Ha
MPOILICHTHI, JOJM U YacTH, Ha ABIKEHHE, pabOTy, CTOMMOCTh TOBApOB U
yCIIyT, HaJOTH, 3aa4l U3 OOJACTH yNpaBICHUS JUYHBIMH M CEMEHHBIMU
(vHAHCAMU); COCTAaBJIATh BBIPAXKCHUS, YpaBHEHHS, HEPaBEHCTBA WU HX
CUCTEMBI IO YCJIOBHIO 3aJlayd, HUCCIENOBATh IMOJYyYEHHOE pEUICHUuE U
OLICHMBAThb TPABIONOAOOHOCTh pPE3yJbTaTOB, YMEHHE MOJAEIUPOBAThH
peasibHbIE CUTYallUd Ha S3bIK€ MaTEMaTHKU; COCTABIISITh BBIPAXKECHMUS,
YpaBHEHUs, HEPABEHCTBA U WX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEI0BAThH
IIOCTPOCHHBIE ~ MOJEJIM C  HUCIOJb30BAaHUEM  ammapara  aiareOpsl,

UHTEPIPETHPOBATH NOJTYUYEHHBIH pe3ybTar

YMeHue omnepupoBaTh MOHATUAMU: CpelHee apupMeTHdYecKoe, MeJluaHa,
HauOoJIbIllee U HAUMEHBIIIEE 3HA4YCHHA, padMax, JUCIICPCHUA, CTAHIApPTHOC
OTKJIOHEHHE 4YMCJIOBOTO HAbOpa; yMEHHE H3BJIEeKaThb, MHTEPIPETUPOBAThH
nHpOpPMAINIO, TIPEICTABICHHYIO B TAaOJIHMIIAX, HAa JUarpaMMmax, rpapukax,
OTPa’KaloIIyl0 CBOMCTBA peallbHbIX MPOILIECCOB U SBJICHUMN; MPEJCTABIATh
nH(pOpMalLlMI0O C TOMOILIBIO TabJWIl W JAMarpaMM; HCCIeA0BaTh
CTaTUCTHYECKUE JaHHbIE, B TOM YHCJIE C MPUMEHEHHEM TIpaduyecKux
MCTOAOB U JJICKTPOHHBIX CPECACTB, rpa(bnquKH HnucciaeaoBaTb COBMECTHBIC

Ha6J'II-OI[eHI/I$I C IIOMOLIBIO JUArpaMm pacCCUBaHUS U JIMHEHHOM perpeccnun

YMenue onepupoBaTh MOHSATUSIMHU: CIYyYalHBIM OMNBIT W Clly4yalHOE

COOBITHE, BEPOSATHOCTh CIY4YailHOTO COOBITHS; YMEHHE BBIUYUCIATH
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BEPOSITHOCTh C MHCIIOJIb30BAaHMEM TIpaUUECKMX METOIO0B; INPUMEHATh
(GopMyIIBI CIOKEHUST W YMHOXKEHHS BEPOSTHOCTEH, (QopMyiy TOITHOM
BEPOSATHOCTH, popmyny bepHynnu, komOuHaTOpHbIe (akThl U (HOPMYIIbI;
OLICHMBATh BEPOSATHOCTU pealIbHBIX COOBITHI; yMEHHE OIEpPUPOBATh
NOHATHSMM:  ClIy4yailHas BEJIWYMHA, PpaCIpeleicHUE BEpPOATHOCTEH,
MaTeMaTHYeCKOe OXKUAAHWE, JUCIEpPCHs U CTaHJIApTHOE OTKJIOHEHHE
CllyuallHOM  BENWYMHBL, (QYHKIMU paclpefefeHus U IUIOTHOCTH
PaBHOMEPHOT0, [T0OKA3aTE€IbHOTO U HOPMAJIBHOTO PaclpeleieHU; yMEHE
HCIIOJIb30BaTh CBOMCTBA M3YyYEHHBIX PACIPEACICHUN I pPEIICHUs 3a1ad;
3HAaKOMCTBO C MOHATHUSMH: 3aKOH OOJIBIIMX YHCEJ, METObI BHIOOPOUHBIX
HCCIIEIOBAaHUM; YMEHHE NPUBOJUTH IPUMEPBI IPOSBICHUSA 3aKOHA
OONBIINX YHUCEN B TNPUPOAHBIX U OOILIECTBEHHBIX SIBJICHUSAX; yMEHHUE
OIIEpUPOBATh MOHATUAMU: COYETAHUE, NEPECTAHOBKA, YHCIO COYCTAHMU,
YHCIO  TEpecTaHoBOK; OwHOM  HpIOTOHa; yMeHHE  NPUMEHATH
KOMOMHATOpHbIE (aKThl U pacCyKICHHs IJs PELIeHUs 3a/a4; OLEHUBAThH
BEPOSATHOCTH PEATBbHBIX COOBITHH; COCTABIATH BEPOSTHOCTHYIO MOJEINb U

WHTEPIPETUPOBATH MOTYUYEHHBIH PEe3yJIbTaT

YMeHue omnepupoBaTh TMOHATUSMHU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BETUUNHA yTJIa, INIOCKUN YToJl, IBYTpaHHBINI
yToJI, TPEXTPAaHHBIM YIroj, CKpPEIIUBAIOLIUeCs IpsMble, NapaieIbHOCTh U
MEePHIEHAUKYISIPHOCTh MPSAMBIX U TUIOCKOCTEHM, yroia MEXIy HpsIMbIMH,
yroal MeXAy NpsAMOH U IJIOCKOCTBIO, YIoJl MEXIy IUIOCKOCTAMH,
paccTossHUE OT TOYKM [0 IUIOCKOCTH, PACCTOSTHUE MEXAY MNPSMBIMH,
paccTosiHUE MEXIY IJIOCKOCTSIMM; YMEHHUE MCIIONb30BaTh NMPU pPEUICHUH
3a/la4 M3y4eHHBbIC (PAKThI U TEOPEMBI TUIAHUMETPUU; YMEHHUE OILIEHWBAThH
pa3Mepsl OOBEKTOB OKpPYXAlOIIero MHUpPA; CTPOUTh MaTeMaTHYeCKHe
MOJIEJIM C TIOMOIIbI0 TEOMETPUUYECKUX TMOHSITHI M BEJIMYMH, DPEIaTh

CBA3aHHBIC C HUMU IMPAKTUYCCKUC 3a1a4n

YMeHue onepupoBaTh MOHATHAMU: IUIOLIaAb (QUIYpbl, 00BEM (UTYPBL,
MHOTOI'PAaHHHK, IMPAaBUJIbHBII MHOTOTPAHHUK, CEYEHHE MHOIOIPaHHHUKA,
KyO, mMmapamjenenures, Npu3Ma, HUpaMuja, QUIypa U MOBEPXHOCTb
BpallleHNs, LWIMHApP, KOHyc, map, cdepa, miomans chepsl, MIOMAIb
MOBEPXHOCTU MHUpaMHIbI, NPU3MBI, KOHYyca, LWIMHIpa, O00bEM KyOa,
NPSMOYTOJBHOTO TMapajUleNienuneaa, MUPaMUAbl, TMPHU3MbI, HIUHIPA,
KOHycCa, LI1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHHs] KOHycCa U IWIMHIPA,

napajuieJibHbIC OCH HWJIKM OCHOBAHUIO, CCUCHHUC IIapa, IIJIOCKOCTb,
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Kacaromascs cgepbl, LWIMHAPA, KOHYCa; YMEHUE CTPOUTh CEUYCHHE
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAHHUKH, (PUTYPBHI M MOBEPXHOCTH
BpAILEHUS, X CEYECHHUs, B TOM YHCJIE C TIOMOILUBIO IJIEKTPOHHBIX CPEICTB;
yMEHHE MPHUMEHATHh CBOMCTBA I'€OMETPUUYECKUX (PUTYp, CaMOCTOSATEIBHO
(GopMyIMpOBaTh ONpPEENICHU N3ydyaeMbIX (PUTYp, BBIABUIaTh TMIIOTE3BI O
CBOWCTBaX M TMpPH3HAKAX T'€OMETPUYECKUX (HUTyp, OOOCHOBHIBATH WIIU
olpoBepraTb HUX; YMEHHE MpPOBOIUTH Kiaccu(ukauuoo ¢uryp mo
pa3UYHBIM TPU3HAKaM, BBIOJHATH HEOOXOJUMBIC JIOTIOJHUTEIBHBIC

MOCTPOCHHS

YMeHne onepupoBaTh HOHSATHSMH: JBIDKEHHE B MPOCTPAHCTBE,
HapaJIHGJIBHBII\/II NepCeHOC, CUMMCETPUA Ha INNIOCKOCTH W B MPOCTPAHCTBC,
MOBOPOT, TpeoOpa3oBaHue TOA00Us, TMOM00HBIE (GUTYpPHI; YMEHHE
pacro3HaBaTh paBHbIE U MOAOOHBIE (UTYpPHI, B TOM YHUCIE B MpPUPOJE,
HCKYCCTBE, apXUTEKTYPE; MCIIOIB30BaTh T€OMETPHUECKUE OTHOIICHHS TIPU
pelmicHrUn 3aJa4; HaXOAUTb TI'COMCTPHYCCKUC BCINYMHLI (I[JII/IHa, yroiu,
IJI01a1b, 00BEM) MPHU PEIICHUH 3a7a4 U3 IPYTHUX YUEOHBIX MPEIMETOB H
nu3 peaHBHOﬁ JKU3HH; YMCHHC BBIYHCIIATL T'COMCTPUYCCKUC BCINYUHLBI
(mmvHa, yrom, mOmMAnb, OOBEM, IUIOMIAAL TOBEPXHOCTH), HCIIONB3YS
HU3Y4YCHHBIC (bOpMYHI:I u MCTOJbI, B TOM YHCJIC: IUIOIIAJb MOBCPXHOCTU
MMpaMHIbI, TPU3MBI, KOHycCa, NWIMHIApA, Iomanab cheprl; o0béM KyOa,
[PSAAMOYTOJABHOIO MapajIe/ICNUIeNd, IUPaMUIbL, IPU3MBL, LWIUMHAPA,

KOHYcCa, IIIapa; yMEHHE HAXOUTh OTHOIIIEHHUE 00BEMOB TTOTI00HBIX (pHUTYp

VYMmenne ONCpHUPOBATHL IMOHATUAMU: MPAMOYTOJIbHASA CUCTEMAa KOOPAWHAT,
BEKTOp, KOOPIWHATHI TOYKH, KOOPJMHATHI BEKTOPa, CyMMa BEKTODOB,
NPOM3BEJCHHE BEKTOpa HA 4YHCJIO, Pa3lIOKCHHE BEKTOpa Mo 0Oaswucy,
CKaJISIPHOE TMPOU3BEJCHHUE, BEKTOPHOE IPOU3BEICHHUE, YOl MEKIY
BCKTOpaMH; YMCHHC HCIIOJIB30BATh BCKTOprlf/'I n KOOpI[I/IHaTHI)Iﬁ METO

IJI pECHICHUS TCOMCTPHUYICCKUX 3a4aY U 3a/la4 ApYTUX y‘le6HbIX npeaMeToOB

YMeHnue BbIOMpATh MOAXOIAIINN METOJ TSl PEIICHHS 3a/1a4H; TOHUMAaHNe
3HAYUMOCTH MATEMATHKH B W3yYCHWU NPHUPOJIHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHHM; yMEHHE pAaclO3HaBaTh MPOSBICHHE 3aKOHOB
MAaTeMaTHKU B UCKYCCTBE, YMEHUE MPUBOJUTH MPUMEPHI MATEMATHUYECKUX

OTKPBITUN POCCUKCKON U MUPOBOM MAaTEMAaTUYECKON HAYKHU



INEPEYEHD 9JIEMEHTOB COJAEPXKXAHUA, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE
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IIpoBepsieMblii JJIEeMEHT COACPKAHUS

Yucna ¥ BEIYUCICHUS
HaTypa.anLIe U LECJIbIC YHCIIa. HpI/I3HaKI/I JACIINMMOCTHU LECJIbIX YHUCEII

PannonansHble  yHCHAa. OOBIKHOBEHHBIE U AJCCATHUYHBIC ,I[pO6I/I, IMPOLCHTHI,

OeCKOHEUYHBIE IEPUOANUECKHE JPOOH

ApudmeTndeckuii KOpeHb HATypaJlbHOW cTerneHu. J[elcTBus ¢ apudmeTHaecKuMu

KOPHSIMU HaTypaJIbHON CTENIEHU

CreneHb c 11ebIM okazatenaeM. CTeneHb ¢ palmoHalbHbIM MoKa3arenemM. CBoilcTBa

CTCIICHHU

CuHyC, KOCMHYC M TaHI€HC YHCIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,

ApPKTaHI'€HC YKMCIIOBOTO apryMEHTa
Jlorapudm yucna. /lecaTudynble U HaTypajIbHbIE JOrapupMbl

HevictButenbHble 4YHucia. Apu@MeTHYecKHe oOmnepanuud ¢ JeHCTBUTEIbHBIMU
guciamu. [IpubnukEHHbIC BRIYUCICHUS, TPaBUIIa OKPYTICHUS, TPUKUIKA U OI[EHKA

pe3yjbTaTa BEIUUCICHUN

[TpeoOpa3oBaHue BbIpaXKEHHIA

KommnekcHsle yncna

YpaBHEHUS 1 HEPABEHCTBA

[enbie 1 TpOOHO-pallMOHANBHBIE YPaBHEHUS
WppannonanbHble ypaBHEHUS

TpuronomeTpruyeckue ypaBHEHUS

[TokazarenbHble U IorapupMUUIECKUE YpaBHEHUS
Lenblie n 1poOHO-palIiOHANBHBIE HEPABEHCTBA
HppanuoHanbHble HEPABEHCTBA

[Toka3zaTenbHbIE U JTOrapuPpMHUUECKIE HEPABEHCTBA
TpuroHomeTpruecKkue HEPaBEHCTBA

Cuctembl 1 COBOKYITHOCTH YPaBHEHUW U HEPABEHCTB
VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI € ITapaMeTpamMu
Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. OnpeaeauTenb MaTPUILIbI

OyHKINUU U TpaPuKH



3.1

3.2

33
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3.7
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4.1

4.2

43

5.1
5.2
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Oyukus, crnocodbl 3amanus QyHkuuu. ['paduk Qynkumuu. Bzanmuo oOpaTHbie

bynkuun. YétHple 1 HeuéTHBIC QyHKIMU. [leproaudyeckue QyHKITMN

O6nacth ompeneneHUuss W MHOXKECTBO 3HaueHW ¢GyHknuu. Hymm QyHKIun.
[IpomMexxyTKi ~ 3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
MakcumMyMbl U MHUHUMYMBbI GyHKuMu. HauGombiee u HauMeHblIee 3HAYCHHE

(GYHKIHU Ha IPOMEXYTKE

CrenenHass (yHKUMS C HaTypaJbHbIM M LEJbIM IoKazatesneM. EE cBoiicTBa u

rpa¢uk. CBoiicTBa 1 rpauK KOpHS /-0l CTENIEHH
Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku
[Toka3zarenbHas u norapupmudeckas GyHKINH, UX CBOICTBA U TpaduKH

Touku paspeiBa. AcumnToTel rpadukoB (yHkuuil. CpoiicTBa  (QyHKIMIH,

HENPEPBIBHBIX HA OTPE3KE
ITocnenoBaTenLHOCTH, CITOCOOBI 3aJaHMS MTOCIIEN0BATEIHLHOCTEHN
Apudmerndeckas 1 reomeTpudeckas nporpeccuu. @opmyra ClI0XKHbIX MPOLIEHTOB
Hauana maTemaTnyeckoro aHaausa

[IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE AIEeMEHTAPHBIX (OYHKITHIA

[IpumeHeHne mNPOW3BOAHON K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTH U
3KCTpeMyMbl. Haxoxenue HanOOJbIIEro U HAUMEHBIIEro 3HaYeHUs (YHKLIUU Ha

OTpe3Ke
[TepBoobOpaznas. MuTerpan

MHOXeCTBa U JIOTUKA

MHo)kecTBO, onepanuu HaJ MHOXkecTBaMu. [luarpammsl Ditnepa — Benna
Jloruka

BeposTHOCTB U cTaTHCTHKA

OrnucarenpHas CTaTUCTUKA

BepostHocTh

Kombunaropuka

I'eomerpus

Durypsl Ha INIOCKOCTU

[IpsiMbIe ¥ MJIOCKOCTU B IPOCTPAHCTBE

MHororpaHuku

Tena v MOBEpXHOCTU BpallEHUS

KoopauHatbel 1 BEKTOPBI
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