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HOACHUTEJIBHAS 3AIIMCKA

PaGouas mporpamma yuebHoro kypca «l'eomerpus» 6a30BOTO YpOBHS JJIsl 00yUYaIOIMIUXCS
10 —11 kmaccoB pa3paboTtana Ha ocHOBe DeepaibHOTO rOCYAapCTBEHHOTO0 00pa30BaTeIbHOTO
CTaHJapTa CPeaHEro OoO0IIero oOpa3oBaHMS, C YYETOM COBPEMEHHBIX MHPOBBIX TPeOOBAaHMIA,
NPEIBIBISIEMBIX K MaTEMaTHIECKOMY OOpa30BaHUIO, M TPAIUIMA POCCHIICKOTO 00pa30BaHUS.
Peanuzammss  mporpammbl  o0ecriedyMBaeT — OBNAJCHUE  KIFOUYEBBIMH  KOMIIETEHITUSIMU,
COCTaBJISIFOIIIUMU OCHOBY JUISl CAMOPA3BUTUS W HEMPEPBIBHOTO OOpa30BaHMS, IEJIOCTHOCTH
OOIIEKYIbTYPHOTO, JIAYHOCTHOTO M ITO3HABATEIIBHOTO PA3BUTHS JIMYHOCTH O0YYAFOIIIHXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca T€OMETPUM Ha YPOBHE CpPEIHEro oO0IIero ooOpa3oBaHMs
0o0yCJIOBIIEHa TMPAaKTUYECKOW 3HAUYMMOCTBIO METANPEAMETHBIX W MPEIMETHBIX PEe3yJIbTaTOB
0o0Oy4eHHs] TEOMETPUU B HAMPABICHUU JTUYHOCTHOTO Pa3BUTHs oOydarommxcs, GopMupoBaHus
(GYHKIIMOHATBPHOM MaTEMaTHYECKOW TPAaMOTHOCTH, W3yYCHHUS NPYTUX YYEeOHBIX IUCIUTLINH.
PazButne y oOydaroniuxcs MpaBWIbHBIX MPEACTABICHUM O CYIIHOCTH M MPOUCXOKIACHUU
reOMETPUYECKUX a0CTpaKIUd, COOTHOIIEHUH PEAIbHOTO U UJEATBHOT0, XapaKTepe OTPaKEHUS
MAaTeMaTH4YE€CKOW HayKOM SIBJIEHUM U MPOLIECCOB PEATBHOIO MUPA, MECTE T€OMETPUU B CUCTEME
HayK M pOJIM MaTEeMaTUYEeCKOTO MOJEIUPOBAaHUS B HAyYHOM I[IO3HAHUU U B MPAKTHKE
croco0CcTByeT (OPMUPOBAHUIO HAYYHOI'O MHMPOBO33PEHUS YUalUXCs, a TaKKe KadecTB
MBIIIJIEHUS, HEOOXOAUMBIX JIJIs afjanTallii B COBPEMEHHOM OOIIIECTBE.

['eometpus sBisieTcss OMHMM €3 0a30BBIX TPEIMETOB Ha YPOBHE CPEIHETO OOIIETro
o0pa3oBaHUsl, TaK Kak OOECIEYMBAET BO3MOXKHOCTb U3YyUYEHHS! KaK JUCHUIUIMH €CTECTBEHHO-
Hay4YHOM HAIPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MplluieHHe, GOpMHUPYEMOE TPH H3YYEHUH OOYYaAIOIMMHUCA TOHSITHUIHBIX
OCHOB TEOMETPMU M TOCTPOCHUU IIEMOYKH JIOTUYECKUX YTBEPKIACHHM B XOJ€ pEIICHUS
FEOMETPUYECKUX 3a/lady, yYMEHUE BBIJBUTaTh W OMPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSL TIPH PEILIEHUU 3a/lad €CTECTBEHHO-HAYYHOro I[MKJA, B YaCTHOCTU U3 Kypca
bu3uKH.

YMeHue OpUEHTHUPOBATHCS B MPOCTPAHCTBE HUIPAET CYIIECTBEHHYIO pOJIb BO BCEX
o0JsacTsx AesATeTbHOCTH uesioBeka. OpHUeHTaIus 4YeJIOBEeKa BO BPEMEHU M TMPOCTPAHCTBE —
HEO0OXOJMMOE YCJIOBHE €ro COIHAIBbHOTO OBbITHS, (OpMa OTpPaKEHHs] OKPYKAIOIIEro MHpA,
yCIIOBUE YCIICITHOTO TIO3HAHWS W AaKTUBHOTO TMPeoOpa3oBaHMs  JACHCTBUTEIHHOCTH.
OnepupoBaHre MPOCTPAHCTBEHHBIMH OOpa3aMyd OOBCAUHSICT pa3HbIe BHUABI YYEOHOH U
TPYJAOBOU NIESITEIBHOCTH, SIBJSETCS OJHUM M3 MPOGECCHOHAIBHO BAXKHBIX KadyeCTB, MOITOMY
aKTyaibHa 3amada (GOpPMHUPOBAHUS y OOYYAIOUIUXCS TMPOCTPAHCTBEHHOTO MBIIUICHUS Kak
PA3HOBHUJIHOCTH OOpPA3HOTO MBIIUICHUS — CYHIECTBEHHOTO KOMIIOHEHTa B TIOJIFOTOBKE K
MPAKTUYECKOMN JEATETbHOCTH 10 MHOTUM HaIPaBJICHUSIM.



[lens ocBOeHMS IpOrpaMmbl yaeOHOTO Kypca «I'eomeTpus» Ha 6a30BOM YpOBHE O0yUCHHS
— 00mieoOpazoBaTeIbHOE W OOIIEKYJIBTYPHOE PAa3BUTHE OOYyUaIOIIMXCS 4Yepe3 oOecreueHue
BO3MOXHOCTH TMPUOOPETECHUSI M MCIIOJIh30BAHMS CHCTEMATHUYCCKUX TEOMETPHUCCKUX 3HAHUN U
JNCHCTBUH, CHCIU(PUYIHBIX T€OMETPHH, BO3MOKHOCTH YCIICITHOTO IMPOJIOJDKEHHSI 00pa30BaHUs
0 CTICIIMAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIAHBIM UCIIOIH30BAHUEM F€OMETPHU.

[Iporpamma mo reomeTpun Ha 0a30BOM YpPOBHE NpeAHA3HAUYCHA I OOyYarOIIUXCS
CpPEIHEHW NIKOIBI, HE HCIBITHIBABIINX 3HAYUTCIBHBIX 3aTPYJHCHUH HA YPOBHE OCHOBHOTO
obmero o6pa3oBanusa. TakuMm oOpa3oM, oOydaroluecss Ha 0a30BOM YPOBHE JIOJKHBI OCBOUTH
o0Ire MaTeMaTH4YeCKue YMEHHUS, CBS3aHHBIC CO CHENU(UKON TEOMETPUU U HEOOXOIUMBIE TS
KU3HH B COBpPEMEHHOM oOmecTBe. Kpome 3TOro, OHM HUMEIOT BO3MOXHOCTh H3yYHTh
reoMeTpuro Oojiee TIyOOKO, €CiIM B JaJbHEHWIIEM BO3HUKHET HEOOXOAMMOCTh B
r€OMETPUUYECKUX 3HAHUSIX B TPOPECCUOHAIBHOMN JESTEIHHOCTH.

JlocTikeHne 11e OCBOCHHSI TPOTrPaMMbl 00ECIIEUYNBACTCS PEIICHUEM COOTBETCTBYIOIINX
3amad. [IpuoputeTHhIMM 3amadamMu OCBOCHHs Kypca «['eomeTpum» Ha 0a30BOM ypOBHE B
10—11 xaccax sIBJISIIOTCS:

e (opmupoBaHuE TpPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOU KYJIbTYphl U

OCO3HaHME €€ B3aUMOCBSI3U C OKPYKAIOITUM MHUPOM;

e (opmupoBaHue mpeaCTaBICHHWS O MHOTOTpAaHHWKAX W TelaxX BpalleHUus Kak o
BOKHEHIITUX MAaTEeMAaTHUYECKUX MOJCIISX, MO3BOJISIFOIIUX OMUCHIBATh M M3y4aTh Pa3HbIC
SIBJICHUSI OKPYKAIOIIETO MUPA;

e (opmupoBaHHE yMEHHS pacloO3HaBaTh HA YEPTEkKax, MOJACIAX W B PEaTbHOM MHPE
MHOTOT'PAHHHMKH U TEJIa BpaICHUS;

e OBJAJCHUE METOJAMHU peHIeHUs 3a7ad Ha TOCTPOCHHS Ha H300paKEHMSIX
IPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHUE YMEHHS ONEPUPOBATH OCHOBHBIMU TMOHSATHSMU O MHOTOTPaHHUKAX U
TeJaxX BPaIIEeHUs U UX OCHOBHBIMHU CBOMCTBAMU;

e OBJAJCHHEC AJITOPUTMAMH PEIICHUS OCHOBHBIX THIIOB 3aJ1a4; (JOPMHPOBAHHUE YMEHUS
MPOBOJIUTh  HECIIOXHBIC  JIOKA3aTEeNbHBIE  PACCYXKIEHUS B  XOJ€  PEIICHUS
CTEPEOMETPUICCKUX 337249 1 33]1a4 C MPAKTHICCKUM COJICPKAHUEM;

e pa3BUTHC MHTCIUICKTYaJIbHBIX UM  TBOPYECKHX CIIOCOOHOCTEH  OOydJaroImxcs,
MTO3HABATEIbHON aKTUBHOCTH, UCCJICI0BATCILCKIX YMCHUH, KpUTUIHOCTH MBIIIIJICHUS;

e (opmupoBanue (QyHKIIMOHAIBHOW TPAMOTHOCTH, DPEJIEBAHTHOW TEOMETPHH: YMEHHE
pacrmo3HaBaTh MPOSBICHUS TCOMETPUUCCKUX TTOHATHI, OOBEKTOB U 3aKOHOMEPHOCTEH B
pealbHBIX JKU3HCHHBIX CHUTYaIlUSX W TMPU HM3YYCHHH APYTHX YYCOHBIX IPEIMETOB,
MPOSIBJICHUST 3aBUCUMOCTEH W 3aKOHOMEPHOCTEW, (OPMYyIHpPOBAaTh HMX Ha S3BIKE
TEOMETPUA U  CO37aBaTh TE€OMETPUYECKHE MOJEIH, TNPUMEHSITh OCBOCHHBIN
TCOMETPUYCCKUN  ammapar Juisl pEIIeHHS TMPaKTHKO-OPUEHTHPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OLICHUBATH MOJTYUYCHHBIC PE3YJIbTATHI.



OTnUuUTENbHON 0COOEHHOCTHIO IPOTPAMMBI SIBISIETCS] BKIIOUEHHUE B KYPC CTEPEOMETPUU
B Hayaje €ro M3y4yeHus 3a4ad, pEIIaeMbIX Ha YpPOBHE HWHTYWTHBHOTO TIO3HAHWS, H
onpenenéHHbIM 00pa3oM OpraHvM3oBaHHasi padoTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO M IPOCTPAHCTBEHHOI'O MBILUICHHS, CTHUMYJUPYET IPOTEKAHUE WHTYUTHUBHBIX
IIPOLIECCOB, MOTUBUPYET K JaJIbHEUIIEMY U3YYEHHIO IIPEIMETA.

[Ipeanourenue oTAAETCS HATIAIHO-KOHCTPYKTUBHOMY METOQY OOy4Y€HHs, TO €CTh
TEOPETUYECKUE 3HAHUSA HMMEIOT B CBOEM OCHOBE YYBCTBEHHOCTh IPEIMETHO-NPAKTUYECKOU
NEeATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEICTABICHUN Yy Yydalluxcsi B Kypce
CTEepEOMETPHUH IPOBOJIUTCS 3a CUET PELICHUs 3aj]a4 Ha CO3/IaHue MPOCTPAHCTBEHHBIX 00Pa30B U
3alad Ha ONEPHPOBAHUE MPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue oOpa3a MPOBOIUTCA C
OIIOPOM Ha HAIJSAHOCTh, a OLIEPUPOBAHUE 00PA30M — B YCIOBUSX OTBJICUEHUSI OT HArJISAHOCTH,
MBICJIEHHOT'O U3MEHEHHMS €r0 HCXOJHOTO COACPIKAHUS.

OcHoBHBIE coaepkarenpHble JuHUM Kypca «l'eomerpum» B 10-11 Kimaccax:
«MHuororpanHukmn», «IIpsMple ¥ IIIOCKOCTH B POCTPaHCTBE», «Tena BpammeHus», «BeKTopsl n
KOOpJMHATBI B IPOCTPAaHCTBE». POPMHUPOBAHHE JIOTHUECKMX YMEHHH paCIpEncseTcss He
TOJIKO TI0 COJIEPKaTEeIbHBIM JIMHUSAM, HO U 10 rojiaM o0y4eHUsl Ha YPOBHE CPEIHET0 OOILEero
o0pa3oBaHus.

Conepxanue 00pa3oBaHUsA, COOTBETCTBYIOUIEE MPEIMETHBIM pe3yjbTaTaM OCBOCHHS
paboueil mporpaMmbl, pacHpeleN€HHbBIM IO TojaM OOydYeHHUs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOOBI OBJaJICHUE TICOMETPUUECKUMU IMOHATHUSAMU U HaBBIKAMHU OCYIIECTBIISJIOCH
MOCJIEIOBATEIbHO M IOCTYIMATENbHO, C COOJIIOCHHEM MPUHLHIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE€ 3HAHMS BKJIIOYAIWCh B OOIIYI0O CHUCTEMY T'€OMETPUYECKUX MPEeCTaBICHUN
00yJaronuxcsi, pacmpsisi ¥ yriryousist €€, 00pa3ys MpovHbIe MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVTAHE

Ha uzydenue reomerpun orBoautcs 2 yaca B Heaento B 10 kiacce u 1 yac B Heneno B 11
KJ1acce, BCEro 3a JiBa roga ooyuenus - 102 yueOHbIX Haca.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KJIACC

IIpsiMmble M MVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbBIE  TIOHATHS  CTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMaTHYECKOM TIOCTPOCHHHU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHH U CIIEJICTBUS U3 HUX.

B3anmHoe pacnosiokeHue MpsMBIX B INPOCTPAHCTBE: II€pECEKaroluecs,
napajuleNIbHble M CKpeluBaroniuecs mnpsamble. [lapaimensHOCTs NpsAMBIX U
IJIOCKOCTEW B NPOCTPAHCTBE: MAPAJUIEIBHBIE IPSAMbIE B IPOCTPAHCTBE;
NapauieIbHOCTh TPEX MPSMBIX; MAPAIIIETBHOCTh MPAMOM M TJIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMM CTOPOHAaMM; YIOJd MEXAy NpPSAMBIMA B IIPOCTPAHCTBE.
[TapamienbHOCTD MIJIOCKOCTEN MapaJlyIeIIbHbIC IJIOCKOCTH; CBOICTBa
napajienbHbIX IUIockocTel. [lpocreifiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpadp, KyO, mapasiesenunes]; ToOCTPOCHHE CEUCHUH.

[leprieHAMKYIAPHOCTD NPSIMOM M IUIOCKOCTH: NEPIECHANKYIISPHBIE NPSIMbBIC B
IPOCTPAHCTBE, NPSAMBIE NAPAJUICIBHBIE W MEPIECHANKYISPHBIE K IIOCKOCTH,
NpU3HAK NEPHEHAUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpemMa O IpsSMOU
NEPIEHAUKYIJSIPHON IUIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YIOJI MEXKIY IPSIMOU U
IJIOCKOCTBIO;  JABYTPAaHHBIM  yroj, JIMHEHMHBIM YroJ JBYTPaHHOTO  yTJIa.
[leprieHIMKYISp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKH JI0 NIJIOCKOCTH, PACCTOSIHUE
OT TpsAMOM 10  IJIOCKOCTH,  MNpOeKiuss  (GUrypel  Ha  IJIOCKOCTb.
IlepnieHIMKYIAPHOCTD  IJIOCKOCTEW: MPU3HAK  IEPIEHIUKYJSIPHOCTH  ABYX
IJIOCKOCTEN. Teopema o TpEX NEPHEHAUKYISPaX.

MHoOrorpaHHuKH

[ToHsITHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPaHHUKA, BBIMYKJIbIE
Y HEBBIITYKJIbIC MHOTOI'PAHHUKH; pa3BEPTKA MHOrorpanHuka. [Ipusma: n-yronpHas
OpU3Ma; TPAaHU U OCHOBAHUS MPU3MBI; MpsMas U HAKJIIOHHAs MPU3MbL; OOKOBas U
NOJTHAs IIOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuielienunes; U ero cBoicra. Ilupamupa: N-yronpHas nupamuga, TpaHd U
OCHOBaHUE MUPaMUIbl; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMU/IbI; IPaBUIIbHAS U
yced€éHHas nupamMuaa. OJEMEHTbl Npu3Mbl W nupamunabl. lIpaBunbHbIe
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHUMKA; MPABUJIbHAS MPU3MaA U
NpaBWJIbHAs MHUPAMUIA; NpPaBUJIbHAs TPEYrojibHas MNHUpPaMHUAA W TPaBUIIbHBIN
TeTpa’ap; KyO. IlpencraBieHne o MpaBUIBHBIX MHOIOTPAaHHHUKAX: OKTas3Ap,
nozexkasip ¥ ukocasap. CeyeHus: Ipu3Mbl U TUPAMHUIBI.

CummMeTpust B IPOCTPAHCTBE: CUMMETPHS OTHOCHUTENIBHO TOYKH, MPSAMOW,
IUIOCKOCTH.  JJEMEHThl CUMMETPHUM B  NHMPAaMUJAX, HapaJlIeleluIenax,
IIPAaBWJIBHBIX MHOTOTPAHHUKAX.



Brruucnenne 5SJIeMEHTOB MHOTOTPAaHHUKOB: pEOpa, WaroHaiv, YIJIBL.
[Inomane OOKOBOW IMOBEPXHOCTH U IMOJHOM IOBEPXHOCTU MPSIMOM IMPU3MBL,
IJIOLAJAb OCHOBAaHWUM, TeopemMa O OOKOBOM MOBEPXHOCTH NPSIMOW MPHU3MBIL.
[Inomans OOKOBOW MOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOM MHUPaAMUIbI,
TeopeMa O IUIomaau yceuéHHoW mnupamuapl. [lonstue o0 o0béMe. OO0BEM
UPaMUIbI, TPA3MBI.

[Tono6nsie Tema B mpocTpaHcTBe. COOTHOIIEHUS MEXKIY IUIOIIASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI00HBIX TEJL.

11 KJIACC

TeJsia BpameHus

Hunmuuapuueckas IIOBEPXHOCTb, oOpa3ytomue UMJIMHAPUYECKOU
MOBEPXHOCTH, OCh LWJIUHJAPUYECKON mMoOBepXHOCTU. [lumuHap: OCHOBaHUS U
OOKOBasi TMOBEPXHOCThb, OOpa3ylollas MU OCh, IUION[aAh OOKOBOW M TOJIHOU
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yromue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOoM moBepxHOCTH. KOoHYyC: OcHOBaHME U BeplrHa, 00paszyromias
U OChb, IUIOIIQJlb OOKOBOM W TIOJHOM TIIOBEPXHOCTH. YCEUEHHBIM KOHYC:
o0pa3sylolire U BhICOTA; OCHOBAHUS U OOKOBasi TOBEPXHOCTD.

Cdepa um mrap: meHTp, paauyc, AMAMETP; IUIONIAb TOBEPXHOCTH CQEpHI.
B3anmMHoe pacnonoxenue chepsl U MIIOCKOCTH; KacaTellbHas IIIOCKOCTh K cdepe;
IJI01a/1b CEephI.

N3o0pakeHue Ten BpalieHus Ha MIOCKOCTH. Pa3BEpTKa UIMH]IpA U KOHYCA.

KoMmOvHanmu Tem BpameHuss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
onmucaHHbIH OKOJIO cdephl; cdepa, BOUCAHHAS B MHOTOTPAHHUK, WU TEJIO
BpaIICHUS.

[TonsTre 06 06BEMe. OCHOBHBIEC CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
OpsIMOYTOJIBHOTO Mapajulesienunena v ciaeactBus U3 He€. OO0bEM IMIMHIpA,
KoHyca. O0BEM 11apa u mIomaab cepsol.

[TogoOubie Tenma B mnpocTpaHcTBe. COOTHOILIGHUS MEXAY IUIOHIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TT0I00HBIX TEJL.

Ceuenust muavHApa (TapauieIbHO M MEPIEHAUKYISPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAHHMIO M MPOXOJAIIEe 4Yepe3 BEpIIMHY), CEUEHUs
niapa.

BekTopbl H KOOPANHATHI B MPOCTPAHCTBE

Bekrtop Ha miockoctu U B mpoctpaHcTBe. ClioKEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. PaznokeHne BEeKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. IlpaBwio mapamnenenunena. Pemienwe 3amad, CBSI3aHHBIX C
IPUMEHEHUEM IIpaBUJl JACUCTBHM € Bekropamu. lIpsaMoyroneHas cucrema



KoopauHaT B mpoctpaHcTBe. Koopaumnatel Bektopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTOoJl MEXIy Bekropamu. CKaISIpHOE IPOU3BEICHHUE BEKTOPOB.
Bpruncnenue yriioB Mexay OpsIMBIMH U IUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IPU PELICHNHU T€OMETPUUECKUX 3a]1a4.



IHNIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yibTaThl OCBOCHMS MPOTrpaMMbl y4eOHOTO MpeaMeTa
«MaremaTnka» XapakTepu3yrTCs:

I'paxxnanckoe BociMTaHue:

c(hOpMHPOBAHHOCTHIO TPAKTAHCKON MO3UIIMK 00YUaIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOTO WIEHAa POCCHUHCKOrO OOIIEeCTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
OpoLenyp TpaxIaHCKOro ooOmectBa (BbIOOPHI, OMNPOCHI W Tp.), YMEHUEM
B3aMMOJICICTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMHM B COOTBETCTBUH C HX
GYHKIHUSIMU ¥ HA3HAYCHUEM.

IMaTpuoTHyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKOM IpaxAaHCKOW UICHTUYHOCTH, YBOXKCHUS K
MPOILIOMY U HAaCTOSIIIEMY POCCUICKONW MAaTEMATHKHU, LIECHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCHMCKUX MATEMATHUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKEHHN B JIPYrMX HaykaxX, TEXHOJIOTHAX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHUEM Ty XOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHMS, JTHUYECKOrO  IOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JIOCTUKEHUN HAYKU U AEATEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOT'O BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO Oy ayIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKJIIOYAs ICTETUKY MATEMATHYECKHX
3aKOHOMEpPHOCTEN, 00BEKTOB, 3ajaad, peuieHui, paccyKIeHUM;
BOCIIPMUMYHUBOCTBIO K MATEMATUYECKUM ACIIEKTaM Pa3IMYHbIX BUIOB HCKYCCTBA.

du3nyecKoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTBHIO YMEHHUS TPUMEHSITh MaTEeMaTUYeCKue 3HaHHUS B
UHTEpecax 3JJ0pOBOTO U O6e30macHoro o0pasa KU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3J0pOBBIO (3710pOBOC IMHUTAaHHUE, COATAHCUPOBAHHBIM PEKUM 3aHATHH U

OT/bIXa, peryispHas duznueckas aKTUBHOCTb); (bu3nUecKoro
COBEPILIEHCTBOBAHMUS, npu 3AHATHIX CHOPTUBHO-037]0POBUTEIBHOM
TSI TEIbHOCTBIO.

TpyaoBoe BocniuTanue:

TOTOBHOCTBIO K TPYJly, OCO3HAHHEM LIEHHOCTH TPYAOJIOOUS; UHTEPECOM K
pasnuyHbiM  cpepaM  MPOPECCUOHAIBHOM  JESATENBHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ TMPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOP
Oymymieir mpodeccun u pearr30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TLIAHEI;



TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHMYecKoMy OOpa3oBaHHIO U
caMoOOpa30BaHUIO Ha MPOTSIKEHUU BCEW JKU3HU; TOTOBHOCTBIO K AKTUBHOMY
YYAaCTHIO B PEIICHUH IPAKTUYECKUX 3314 MaTEMATUYECKON HAITPABJIEHHOCTH.

JKOJIOru4ecKoe BOCIMTAHUE:

c(hOpPMHPOBAHHOCTHIO JKOJOTUYECKON KYJNbTYphl, TMOHUMAHUEM BIIUASHUS
COLMAJIbHO-DKOHOMHYECKHUX IPOLECCOB HA COCTOSHUE NMPUPOJHONM M COLHAIBHOU
Cpelbl, OCO3HAaHMEM TJIOOAIBHOIO XapakTepa HSKOJIOTMYECKUX MpoOJeMm;
OpPUEHTAllMed Ha NPUMEHEHHWE MATEMATUYECKUX 3HAHUW Ul pELICHUs 3aJad B
0o0JIacCTH  OKpYXKaloleld Cpenbl, IJIaHUPOBAHMS TOCTYNKOB M OIEHKH WX
BO3MOJKHBIX ITOCJEACTBUN JJIs1 OKPYKAKOIIEN CPELBI.

IleHHOCTH HAYYHOI'O O3HAHMS:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAYKH M  OOUIECTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEMaTUYECKOM HayKH Kak c(epbl YeJIOBEUYECKOW MAesTeIbHOCTH, ITAloB €€
pa3BUTHS M 3HAYMMOCTH JJISI PA3BUTHS LMBWIM3ALHUH; OBJIAJACHUEM S3BIKOM
MaTeMaTUKH W MaTEeMaTUYECKOM KyJIbTypOM KakK CpEICTBOM IO3HAHUSA MUPA;
TOTOBHOCTBIO OCYUIECTBIIATh INPOEKTHYK0 M HCCIEHOBATEIBCKYIO AESATEIbHOCTD
VHWBUIYAJIBHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIBTATBI

MetanpenmeTHble pe3ybTaThl OCBOCHHS MPOTPaMMBI Y4eOHOTO MpeaMeTa
«MaremaTtuka» XapaKTepU3yrTCs OBJIAJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCliCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU 0eUCTNEUAMU.

1)  Vuusepcanvnvlie = noznasamenvHvle  Oelicmeus, — 0Oecnedusarom
Gdopmuposanue 6a308blX KOSHUMUBHBIX HNPOUECCO8 00YUAOWUXCS (0C8OeHUe
Memo0o8  NO3HAHUA ~ OKpYXCamowe20  Mupa;  npumMeHeHue  J102U4ecKux,
uccnedosamenbCKux onepayuil, ymeHui pabomams ¢ ungopmayueti).

ba3oBble Jjornueckue aeiicTBUs:

e BBIABIIATH U XapaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKA MATEeMATHUYECKUX
OOBEKTOB, TOHSATHUN, OTHOIIEHWH MEXAY TMOHATUSIMH; (HOPMYIUPOBATH
OTpeNecHUsT  TOHSATWH; YCTaHABIMBATh CYIICCTBEHHBIA  TPH3HAK
KJaccu(ukanmy, OCHOBAaHUS JUisi OOOOIIEHUS W CpaBHEHHUS, KPUTEPHUU
MIPOBOJIMMOI0 aHAJIN3A;

e BOCIPUHUMATH, (QOpMyIUpPOBaTH W  MNPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE;
YCJIOBHBIE;

e BBIABIATH  MaTEeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBopeursi B (aKTax, MAHHBIX, HAONIOACHUSX U YTBEPKICHHSIX;



npejjiaratb ~ KpUTepUM  JUIsl  BBIABICHUS  3aKOHOMEPHOCTEHM U
IIPOTUBOPEYHIL;

e JI€JIaTh BBIBOJIBI C HCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX H
WHYKTUBHBIX YMO3AKIIOUEHHUM, YMO3aKIIOUEHUM 110 aHATIOTUH;

e TMPOBOJIUTH CaMOCTOSITETILHO JI0Ka3aTeIbCTBa MaTeMaTH4YEeCKUX
YTBEPKIEHUM (TPsIMbIE U OT MPOTUBHOTO), BHICTPAaUBATh apryMEHTAIHUIO,
MPUBOJUTh TMPUMEPHl U KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBO/JIbI;

e BBIOMpATh CHOCOO pemieHus y4eOHOW 3amayn (CpaBHMBATh HECKOJBKO
BApDUAHTOB pEIlICHUs, BBIOUpPATh HauboJee NOAXOMAUMNA C Y4ETOM
CaMOCTOATENILHO BbIIENIEHHBIX KPUTEPHUEB).

ba3oBble ucciaegoBaTe/bCKue 1efiCTBUS:

e HCHOJIb30BAaTh BOMPOCHI KaK HMCCJIEIOBATEIbCKUM MHCTPYMEHT MO3HAHUS;
(bopMyIMpOBaTh BONPOCHI, (UKCUPYIOLIME MPOTUBOpEUUE, MpolIemy,
yCTaHaBIMBAaTh HUCKOMOE W  JaHHOe, (QopMUpOBaTh  THUIIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3UIINI0, MHEHHUE;

e TMPOBOJIUTH CaMOCTOSITEIILHO CIUJITAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHME IO YCTAaHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro
Oo0BeKTa, SIBICHHS, TIPOIECCa, BBIIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SIBICHUSIMH, MPOIECCAMU;

e CaMOCTOSITENBHO (OPMYJIHUPOBATH 0OOOIIEHHS U BBIBOJBI MO pE3yJibTaTam
MPOBEIEHHOTO HAOJIOJCHUS, HMCCIIEIOBAHUsS, OIEHUBATh JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIIECHHIA;

e TMPOTHO3UPOBATH BO3MOXHOE PA3BUTHE MPOLECCA, & TAKKE BbIJIBUIAThH
MPEOJIOKEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumei:

e BBIBIATH ACPUIUTH UHGOPMAILIMH, JAHHBIX, HEOOXOAUMBIX IJI OTBETA
Ha BOIIPOC U JJIsl PEILICHUS 33]1a4u;

e BbpIOMpaTh HUHGOPMAIMIO W3  MCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETHUPOBATH MH(POPMAIUIO
Pa3IUYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypHpOBaTh WH(MOPMAITUIO, TIPEACTABIATH €€ B pa3INUHBIX (HopMmax,
WJLTIOCTPUPOBATH Tpaduuecky;

e OIICHUBATH HaJEKHOCTD uH(pOpMaLIIH o CaMOCTOSTENILHO
chOpMYITMPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvhvie KOMMYHUKAMUGHbBlEe  Oelicmeus,  o0becneuugarom

chOpMUPOBAHHOCMb COYUATLHBIX HABLIKOB 00YUaAOUJUXCHL.

OO0uenue:



BOCIIpUHUMATh W (GOPMYJIHpPOBATH CYXKICHHUS B COOTBETCTBUU C
YCIOBUSAMH U 1EISIMU OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO
TOYKY 3pPEHHUSI B YCTHBIX U NMHUCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJy pelIeHus 3aa4ui, KOMMEHTUPOBATh IIOJy4YEHHBIN PE3yJIbTaT;

B X0JI€ 00CYKJIEHU 3a/1aBaTh BOIIPOCHI IO CYIIIECTBY 00CYK/IaeMON TEMBI,
npo0JieMbl, pelllaeMoil 3a/1auu, BbICKa3bIBaTh UJI€H, HAIICJICHHbBIE HAa TTIOUCK
pELICHUsI;, COMOCTAaBJISATh CBOM CYXKICHUA C CYXICHHUSIMH JPYTUX
YYaCTHHKOB JUaiora, oOHapy>KWBaTh PAa3IMuMe U CXOJCTBO IMO3UIIMM; B
KOPPEKTHOU GopMme HopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHNUS,
NPEJCTaBIAThL  PE3yJbTaTbl  PEHICHUS  3aJa4d,  JKCIEPUMEHTA,
UCCJIEIOBAHMS,  NPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS ¢ YIETOM 3a]1a4 TIPE3CHTAIMU U OCOOCHHOCTEH ay AUTOPHUH.

CoTpyaHu4ecTBo:

3)

MOHMMATh W HWCIOJh30BaTh  MPEUMYIIECTBA  KOMaHTHOM |
WHAUBUIYATBHON paOOTHI MPU PEIICHUH YYEOHBIX 3a/1a4; MPUHUMATh I1eITh
COBMECTHOM JIESATEIBHOCTH, IUIAHUPOBATH OPTaHU3AIMI0 COBMECTHOM
paboThl, pacTipenensiTh BUABI padoT, TOTOBapUBATHCS, 00CYXKIATh MPOIIECC
U pe3yabTatr paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B TPYNIOBBIX (popmax padoThl (00CY)AeHHSI, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMbD» U WHBIEC); BBINOJIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATh CBOW JIEUCTBHS C JAPYTUMH YjIe€HAMH KOMAaHJIbI;
OIICHWBATh KAa4Y€CTBO CBOCTO BKJaJa B OOIIMA MPOIYKT IO KPHTECPHUSM,
chOpMyIMPOBAHHBIM YYACTHHKAMU B3aUMOICHUCTBUSI.

Vuueepcanvnuvie  pecynamuenvie  Oelicmeus, obecneuusaiom

G opmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.
Camoopranusanus:

COCTaBJIATH IUIAH, AJITOPUTM PEIICHUS 33]]a4i, BEIOUPATh CIIOCO0 peIICHHSI
C Y4ETOM MMEIOITUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUIN C YIETOM HOBOM
nH(pOopMaIuu.

CaMOKOHTPOJIb:

BJIaJICTh HAaBBIKAMM  TIO3HABATEIbHOM pedeKCMM KaK OCO3HaHUS
COBEPILIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX IPOLECCOB, UX PE3yJIbTATOB;
BIAJETh CHOCOOaMU  CaMOINPOBEPKH, CAMOKOHTPOJISI Tpolecca |
pe3yJibTaTa PEIICHUSI MATEMATUYECKOU 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTh MpPH PEIICHUU
3a71a4i, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISBIIEHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa MU U YCJIOBUAM, OOBSICHATH
IIPUYUHBl JTOCTHKECHHUS WIM HENOCTHKECHHUS DPE3YJIbTAaTOB AECATEIBHOCTH,
HaXOJIUTh OMIMOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

HPEJMETHBIE PE3YJIbBTATBI

10 KUIACC

OmnepupoBaTh MOHATHUSIMH: TOUYKA, TIPsIMasi, TIIOCKOCTb.

[IpuMeHSTh aKCHOMBI CTEPEOMETPUU W CICICTBUS W3 HHUX TPH PEHICHUH
T€OMETPUUYECKUX 3a]1a4.

OmnepupoBaTh NOHITHAMU: MMAPATUICTLHOCTD U MEPIEHINKYIISIPHOCTD MPSIMBIX
Y IUNIOCKOCTEN.

KrnaccuduiupoBars B3aWUMHOE pACIIOJIOKCHHE TIPSIMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATHUSIMH: ABYTPAaHHBIA YTroJ, TpPaHW JBYTPAHHOTO YTJIa,
pedpo IBYIpaHHOTO YTJia; JUHEHHBIM YroJl JBYTPAaHHOTO YIJIa; TpajycHas mepa
JIBYTPAHHOTO yTJIa.

OnepupoBarh TOHATHSIMH: MHOTOTPAHHWK, BBINYKJIBIH W HEBBITYKJIBINA
MHOTOTPAaHHHK, JIEMEHTHI MHOTOTPaHHUKA, TPAaBWILHBI MHOTOTPAaHHUK.

Pacro3HaBaTh OCHOBHBIE BHUIbI MHOTOI'PAHHHMKOB (ITMpaMuia; TpuU3Ma,
PSIMOYTOJIbHBIN Mapaliiesienurie, Kyo).

KmaccudummpoBarh ~ MHOTOTpAaHHHWKH,  BBIOMpass ~ OCHOBaHUSA IS
Kkiaccu(ukanuy  (BBITYKJIbIE W HEBBIMYKJIBIE MHOTOTPAHHWKHU; TPABUIbHBIE
MHOTOTPaHHHKH; TIPSMbIC U HAKJIOHHBIE TIPU3MBI, TTapalIeIICITUTICBI).

OnepupoBarh MOHATHUAMH: CEKYIIasi TNIOCKOCTh, CEYCHHE MHOTOTPAaHHHUKOB.

OOBACHATH IPUHITUIIBI IOCTPOCHUSI CEYEHUH, UCTIONB3YS METO]] CJICIOB.

CTpouTh CEUECHHUS MHOTOIPAHHUKOB METOJIOM  CJIEJOB,  BBITIOJHSTH
(BBIHOCHBIE) TIOCKHE YEPTE)KH W3 PUCYHKOB TMPOCTHIX OOBEMHBIX (UTYp: BUI
CBEpxy, COOKY, CHH3Y.

Pemate 3a1aun Ha HAXOXKIECHUE TEOMETPUUECKUX BEIMUWH IO 00pa3Iiam Win
anropuT™MaM, TPHUMEHSS HW3BECTHBIC AHAIMTUYECKUE METOJbl TIPHU PEHICHUU
CTaH/JIAPTHBIX MAaTEMaTUYECKUX 33/1a4 HA BBHIYMCICHUE PACCTOSIHHA MEXTY IBYMsI
TOYKaMHU, OT TOYKA JO TPSIMOHM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPENTUBAIOIIUMHUCS MPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXKACHUE TCOMETPUICCKUX BEJIMYUH 10 00pa3aM WiIu
QITOpUTMaM, TIPUMEHSS HW3BECTHHIC AHAIUTHUYECKHE METOABl TIPU PEIIeHUHU
CTAaHJAPTHBIX  MAaTEMAaTHYCCKUX 3aJad Ha  BBIYUCIICHHUE YIJIOB  MEXIY
CKPENIMBAIOIUMHUCS TPSIMBIMH, MEXKIYy TNPSIMOM H  TUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Brruncnars oObEMBI U IJIOMIAIM TTIOBEPXHOCTEM MHOTOIPAaHHUKOB (IIpU3Ma,
nMpaMusia) ¢ TMpUMEHEHUEeM (QOopMys; BBIYUCIATH COOTHOIIEHUS MEXIY
IJIOIIAISIMU TTIOBEPXHOCTEH, 00bEMaMH TTOJOOHBIX MHOTOT'PAHHUKOB.

OnepupoBarh MOHATHUSMU: CUMMETpPUS B TIPOCTPAHCTBE; ILEHTP, OCh H
MJI0CKOCTh CHMMETPUU; LIEHTP, OCh U TIOCKOCTh CUMMETPUU (PUTYPHI.

N3BnekaTh, mnpeoOpa3oBbIBaTh M HUHTEPIPETUPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPEJCTABICHHYIO Ha YepTexax U
PUCYHKAX.

[Ipumensarp TeoMerpudeckue GakThl ISl PEHICHUS CTEPEOMETPUUYECKUX
3a71a4, MPEANOoIAratoluX HECKOIbKO IAroB PEUICHUS], €CJIM YCIOBUS MPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

[IpuMeHsATh mpoCTEHIIME MPOrpaMMHBIE  CpPEICTBA M DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CHCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7a4.

[IpuBOIUTH NpHUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE H
KWU3HU, PACTIO3HABATh MIPOSIBJIEHNE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJIydYEeHHBIE 3HAHUS Ha IPAKTUKE: aHAIM3UPOBATH PEaJbHbBIC
CUTYyalluM W TMPUMEHATh W3YUYECHHBIE TOHSTHUA B MPOLECCE IOKWCKA PEUICHUA
MaTeMaTH4ecku CHOPMYJIMPOBAHHOW TPOOJEMbI, MOJEIUPOBATh peajbHbIC
CUTyallUh Ha $3bIKE T[E€OMETPUH, MCCIEAOBaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T€OMETPUYECKUX TIOHITHI U TEOPEM, armapara ajareOpsbl; penarhb
MPAKTUYECKUE 3a]]a4, CBA3AHHbBIE C HAX0XKICHUEM T€OMETPUUECKUX BEJIMUMH.

11 KIIACC

OnepupoBaTh TOHITHSAMHU: IWJIWHIAPHYECKAs MOBEPXHOCTh, OOpa3yroIIHe
HUJUHIPUYECKOM  TMOBEPXHOCTHU;  IWJIMHAP;  KOHHUYECKas  MOBEPXHOCTb,
oOpa3yrolre KOHHYECKON OBEPXHOCTH, KOHYC; cpepruecKasi TOBEPXHOCTb.

Pacnio3naBats Tena BpameHus (IWIMHIP, KOHYC, cdhepa U map).

OOBACHATH CITOCOOBI MOTYUYEHHUS TE BPAILICHHUS.

KnaccudunmpoBaTts B3auMHOE pacroyioskeHue chepbl U MIOCKOCTH.

OnepupoBarh NOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA
CEerMEHTA; IIAPOBOW CJIOM, OCHOBAaHUE IIAPOBOI0 CJIOS, BBICOTA LIAPOBOTO CIIOS;
11apOBOM CEKTOP.

Beuucnare  00bEMBI M TUIOIIAAW  TOBEPXHOCTEW TEJI  BpalllCHHS,
re€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYyII.

OnepupoBaTh TMOHSATUSIMH: MHOTOTPaHHUK, BIHCAHHBIK B chepy
OMMCaHHBIA OKOJIO cdephl; chepa, BOUCAHHAS B MHOTOTPAHHUK WU TEJO
BpalICHUS.

BbIYucasaTh COOTHOIICHHUS] MEXAY IUIOMAISIMU MMOBEPXHOCTEH U 00bEMaMHU
MOTO0HBIX TE.



N3o0paxkats m3ydaembie (GUTYPHI OT PYKH W C NPUMEHEHHEM TPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BbInonaHATh (BBIHOCHBIE) ITIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX
duryp: BuI cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHUA.

W3Bnekarb, WHTEPHPETUPOBATH M MpeoOpa3oBbIBaTh HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTaBICHHYIO HA yepTexax U
PUCYHKaX.

OnepupoBarh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BpinonHATE [EUCTBUS CIOXKEHHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOKEHHSI BEKTOpa Ha YUCI0, OOBACHATh, KAKUMH CBOMCTBAMHU OHU 00JIaJAIO0T.

[IpuMeHATH MpaBUIIO Mapajuieienuneaa.

OnepupoBarh NOHATUSIMU: I€KAPTOBBI KOOPANHATHI B IPOCTPAHCTBE, BEKTOD,
MOAYJIb BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXKIY
BEKTOPAMH, CKAISIPHOE POU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILIAHAPHBIE
BEKTOPBI.

Haxomute cymMMy BEKTOPOB M IPOU3BEAECHUE BEKTOPA HA YUCJIIO, YTOJI MEXKAY
BEKTOPAMH, CKaJsIPHOE TMPOM3BEACHUE, PACKIAIbIBaTh BEKTOpP MO JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTs reomeTpuyeckue (akTbl JUIsl PELICHUS CTEPEOMETPUUYECKUX
3a1a4, TPEANOJIAraloINX HECKOJIBKO [IAroB PEIICHHUs], €CIIN YCIOBUS IPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

Pewars mpocreiimme reoMeTpUYecKue 3aladyd Ha IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemarep 3amaum Ha J0Ka3aTeNbCTBO MATEMAaTHYECKMX OTHOLICHHW W
HAXOXKJEHUE FEOMETPUUYECKUX BEJIMYUH 10 00pa3liaM Wi alropurMam, IpuMeHss
W3BECTHBIE METO/IbI IIPHU PEIICHUH CTAHAAPTHBIX MATEMATUYECKHUX 3a/1a4.

[IpuMeHsTh OpoOCTEWIIME MPOrPaMMHBIE  CpPEICTBA M DIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKHX 3a/1a4.

[IpuBomuTh NpUMEpPHl MATEMATHYECKHUX 3aKOHOMEPHOCTEN B MPUPOAE H
YKU3HU, PACTIO3HABATh MIPOSIBJIEHNUE 3aKOHOB T'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJMy4YEeHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATh DPEAJIbHBIC
CUTyallUh W TPUMEHATh HW3YYEHHBIE IIOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTEMaTUYECKU CPOPMYJIMPOBAHHON MPOOJIEMBbI, MOJACIUPOBATH pealbHbIC
CUTyallUM Ha $A3bIKE TIE€OMETPUHU, MCCIEAOBAaTh IIOCTPOCHHBIE MOJACIH C
UCIIOJIb30BAaHUEM T'€OMETPUYECKUX MOHIATHI M TEOPEM, annapara aareOpsbl; pemarb
IPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEITUYNH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosmn4yecTBo 4acos
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[Ipsimble napasienbHble U
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24
HepHeH)II/IKYJ'ISIpHBIe K IINTOCKOCTHU
o5 [Mpsimble mapasensHbIe U https://infourok.ru/prezentaciya-na-temu-perpendikulyar-
MEPIEeHIUKYISIPHBIE K TNIOCKOCTH i-naklonnaya-10-klass-4693584.html
26 [pu3HaK neprneHIuKyIIPHOCTH https://infourok.ru/prezentaciya-na-temu-perpendikulyar-
MPSIMOI M TUTOCKOCTH i-naklonnaya-10-klass-4693584.html
97 [Tpu3Hak nepreHIuKyISIPHOCTH https://maximumtest.ru/uchebnik/10-
NPSIMOI U TUIOCKOCTH klass/matematika/teorema-o-tryokh-perpendikulyarakh
Teopema o ipamMon ]
28 HepgeHHHKyi{pHoﬁ IOCKOCTH https://www.youtube.com/watch?v=jHroocmZ t8
Teobema 0 HOAMOit https://nsportal.ru/shkola/geometriya/library/2015/04/05/p
29 Hepﬁ eHHHKyEﬂpHOﬁ IOCKOCTIH erpendikulyarnost-pryamyh-i-ploskostey-v-prostranstve
30 Teopema o mipsiMoi https://znanio.ru/media/prezentatsiya--ortogonalnaya-
MIEPICHINKYISIPHOM IIOCKOCTH proektsiya-2787778
Ilepme K aKJIo e: ) )
) ii;iieyjﬁ’;sﬂ ; Eﬁ(’;‘cmcm https://nsportal.ru/shkola/geometriya/library/2016/12/04/p
31 EaCCTo;IHI/Ie or np}IMo§ 0 ’ ostroenie-secheniy-kuba-i-piramidy-vychislenie-
TOCKOCTH loshchade
Tlepme K aKJI0 e: . .
. Cpc ri;iiey(fzozzﬂ o E?::Kocm https://nsportal.ru/shkola/geometriya/library/2016/12/04/p
32 iaCCTO}IHHe or np}IMog 10 ’ ostroenie-secheniy-kuba-i-piramidy-vychislenie-
IOCKOCTH loshchade
Tlepme aKJI0 e: .
a(ii;iz?j:zozzﬂli EEELKOCTH https://interneturok.ru/lesson/geometry/10-
33 paccmsmne or ﬂMog o ’ klass/mnogogranniki/simmetriya-v-prostranstve-ponyatie-
Enocxocm p & pravilnogo-mnogogrannika
I1 : . . ..
:inzmméy;mpon HaKJLOHHZLe oc https://infourok.ru/prezentaciya-po-geometrii-na-temu-
TOAHHA T TOUKH IINIOCKOCTH, . . . . .
34 P A priznak-perpendikulyarnosti-pryamoy-i-ploskosti-

paccTosiHue OT NPSMOU 10
IJIOCKOCTH

901776.html
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VYTIbl B IPOCTPAHCTBE: YIOJ MEXKIY

https://reader.lecta.rosuchebnik.ru/demo/8285/data/chapte

3 MPSIMOH U TUTOCKOCTBIO r16.xhtml
36 JIByrpaHHBIN yToJ1, TMHEHHBIH yro https://reader.lecta.rosuchebnik.ru/demo/8285/data/chapte
JBYTPaHHOI'O yIJia r16.xhtml
37 JIByrpaHHBIN yToJl, TMHEHHBIH yro https://infourok.ru/kontrolnaya-rabota-po-teme-pryamie-i-
JBYTPaHHOTO yTiia ploskosti-v-prostranstve-1988855.html
[lepneH MKy IAPHOCTD INIOCKOCTEN:
38 MPU3HAK MEPICHANKYISIPHOCTH JIBYX https://resolventa.ru/teorema-pifagora-teorema-kosinusov
IJIOCKOCTEMN
[TepieHAUKYIAPHOCTD MIOCKOCTEM:
39 MIPHU3HAK MEPIEHINKYISIPHOCTH IBYX https://www.youtube.com/watch?v=fMpHnGQWCWo
IIJIOCKOCTEN
IlepneHIMKYISIPHOCTD MJIOCKOCTEH:
40 MIPHU3HAK MEPIEHINKYISAPHOCTH IBYX https://www.youtube.com/watch?v=fMpHnGQWCWo
IIJIOCKOCTEMN
41 Teopema o TpEX nepneHAnKyIsIpax https://www.youtube.com/watch?v=fMpHnGQWCWo
42 Teopema o TpEX MEepPHEHANKYIAPAX https://www.youtube.com/watch?v=fMpHNnGOQWCWo
43 Teopema o TpEX meprEHANKYIIIpax https://www.youtube.com/watch?v=yupMOcZ8vmM
KonTponbhas pabora no temam
44 "Hep HeHHPiKyMpHOCTB MPAMBIX I https://budu5.com/manual/chapter/3592
mockocTel" u "YTIbl MeX1y
MPSIMBIMU U TUIOCKOCTAMM"
[ToHsiTHE MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTHI
45 MHOT'OT'PaHHHKA, BBITYKJIbIE U https://buduS.com/manual/chapter/3592
HEBBIMYKIIbIE MHOTOI'PaHHUKY;
pa3BEépTKa MHOTOTPaHHHUKA
[Ipu3ma: n-yronpHas npu3mMa; rpaHu
46 Y OCHOBAHUS TIPU3MBIL; IPSIMasi U https://kitaphana.kz/refrus/162-matematika/2158-

HAaKJIOHHAA IPU3MBbI; OokoBas 1
IIOJIHAA MOBEPXHOCTH IMPHU3MbI

vzaimnoe-raspolozhenie-pryamih-i-ploskostey.html
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[Tapannenenunen, npsMOYroJIbHBIN

https://foxford.ru/wiki/matematika/skreschivayschiesypria

47 nmapajuICJICnuIea u €ro CBOHCTBA m\Le
[Inpamupa: N-yrosbHas NMpaMua,
I'paHd U OCHOBAHUC TTMPAMH/IBI;
48 O0KOBas 1 MOJTHAs! TOBEPXHOCTh
InmUupaMHubl,; IIpaBUJIbHAA U
yceuEHHas MUpaMuaa
IIpaBUIIBHBIE MHOTOT'PaHHUKMU:
IIOHATHUC ITPABUIIBHOT'O
49 MHOTOTPAHHIES, HPasHIbHA https://www.youtube.com/watch?v=IuEY5iej6IM
IIpr3Ma U IpaBWIbHAs MUPaMULIA;
MpaBUIbHas TPEYroOJbHAs MUpaMuIa
Y MIPaBUWJIBHBIN TETpadp; KyO
https://infourok.ru/prezentaciya-po-geometrii-na-temu-
[IpesicTaBieHie 0 MpaBHILHEX rasstoyanie-mezhdu-skreschivayuschimisya-pryamimi-
50 MHOTOI'paHHUKaX: OKTad Klass-3031767.htm| . . . .
P AP, https://www.mccme.ru/nir/seminar/files/SkewL ines2016.
JOAEKadAp U UKOCadAP.
pdf
CummMmeTpus B TPOCTPAHCTBE:
CUMMCETPUSA OTHOCHUTCIIBHO TOYKH,
51 HPAMOH, ILIOCKOCTH. DICMEHTHI https://scask.ru/r_book_ster.php?id=42
CUMMCTpPUU B IIUpaMUiax,
mapauICJICIMIiciax, 1mpaBUJIbHbIX
MHOTr'OrpaHHuKax
Brruucnenue ay1eMeHTOB
52 MHOT'OI'PaHHHUKOB: pEOpa, https://www.youtube.com/watch?v=uLmH7H10Avw
AUaroHaliv, yribl
Hnomiﬂb OokoBoi nosep XHOVCTH 1 https://infourok.ru/kontrolnaya-rabota-po-teme-ugly-i-
53 MOJTHOW TIOBEPXHOCTH MPSIMOM

MPU3MBI, IUIOLIAIb OCHOBAHUH,

rasstoyaniya-10-klass-4309238.html
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Teopema 0 OOKOBOI MOBEPXHOCTH
MPSAMOM IPU3MBI

[Inomjanbs 60KOBOM OBEPXHOCTH U
MOBEPXHOCTHU MPABUIIbHOM

54 MUPAMH/JIBI, TEOpEMa O TIOLIAIN 1
OOKOBOI MMOBEPXHOCTH YCECUEHHOM
ImupaMHubl
55 KontponpHas paboTa o Teme 1 http://www.myshared.ru/slide/826371/
"MHororpasHuku"
56 [TousTHe 06 00BEME 1 https://www.youtube.com/watch?v=BHd7XLjAbro
S7 OO0bEM upamuIbl 1
58 O0BEM nupaMuIbl 1 https://foxford.ru/wiki/matematika/formula-eylera
59 O0BEM mupaMuIs! 1 https://www.youtube.com/watch?v=xw8l 5V66Xc
60 OO0BEM TUpPaMHIBI 1
https://www.yaklass.ru/p/geometria/11-klass/vektory-v-
61 OGBEM mpUME 1 prqstransﬁtl\/e-deistvi ia-s-vektorami-9248/opredelenie-i-
fizicheskii-smysl-vektora-v-prostranstve-9286/re-
d581e789-fa78-4124-8e56-e301a9cadc34
62 O0BEM TIPU3MBI https://www.youtube.com/watch?v=NFUYyfJ3dY0
63 O0BEM TTPU3MBI 1 https://www.youtube.com/watch?v=NFUYyfJ3dYO0
64 KOHTPOHBHM pabora no Teme 1 https://www.youtube.com/watch?v=NFUYyfJ3dYO0
"OO0BEMBI MHOTOT'PAHHUKOB"
[ToBTOpenue, o6o0IIeHNE
65 cucreMaTru3sanuvd 3HaHUH. 1
[Toctpoenune ceuenui B
MHOI'OI'paHHUKE
[ToBTOpeHnue, 06061EeHNE
66 CHUCTEMaTH3allHs 3HAHUH. 1 https://reader.lecta.rosuchebnik.ru/demo/7999/data/chapte
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YYEBHO-METOJIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

* Marematuka: anre6pa 1 Hadajla MaTeMaTHIECKOT0 aHanu3a, reomerpus. ['eomerpus, 10-
11 xnaccwl/ Atanacs JI.C. u np/., AknmonepHoe obmiectBo «M3mareabcTBo

«IIpocsemenne»

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

1.I'eomeTrpus. CamocTositennbHbIe padoThl. 10 kimacc. / Muenckas M. A./
2.I'eomerpus. 10-11 knaccer. [Toypounsie pazpadotku. /Caaksa C.M., byty3os B.®./
3.I'eometpus. 10-11 xnacc. Jlunaktuueckue maTepuaibl. ba3oBbeiii 1 yriyOJeHHBIA YPOBHH.

®I'OC /3uB bopuc I'epmanoBuy/

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

1.I'eomerpus. 10-11 knacc. Junaktuueckue matepuainsl. ba3oBblil U yriyOaeHHbIN YPOBHHU.
dI'oC /3uB B.I'./

2.https://mageku.ucoz.ru/index/geometrija_10_11 klass_atanasjan_I_s/0-60
3.https://catalog.prosv.ru/item/5077
4.https://11klasov.net/4336-geometriya-10-11-klassy-pourochnye-razrabotki-k-uchebniku-
atanasyana-saakyan-sm-butuzov-vf.html

5.https://mageku.ucoz.ru/index/geometrija_10_11 klass_atanasjan_I_s/0-60
6.https://nashol.biz/searchdoc/67092/



