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INOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamma yueOHOro kypca «['eomerpus» 0a30BOro ypoBHS s
obyuarormuxcst 10 —11  xmaccoB pa3paborana Ha ocHoBe DenepabHOrO
rOCy/apCTBEHHOTO 00pa30BaTENBHOTO CTAaHJApTa CpEeIHEro oOIero oOpa3oBaHus, C
y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHMIA, MPEIBIBISIEMBIX K MaTeMaTHUYECKOMY
o0pa3oBaHMIO, W TpPaJUIUN POCCUHCKOTO oOpa3zoBanus. Peanmzamusi mporpaMMel
o0ecreurBaeT OBJIaJICHUE KIIOYEBBIMU KOMIIETEHIIUSIMU, COCTABIISIONIMMHU OCHOBY IS
CaMOpa3BUTHUA U HENPEPBIBHOTO 00pa30oBaHUs, IEIOCTHOCTh OOIIEKYIbTYpPHOTO,
JUYHOCTHOTO ¥ TIO3HABATEIBHOTO PAa3BUTHUS TUYHOCTH OOYUAIOIINXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxkHocTh y4eOHOro Kypca r€OMETPUHM Ha YPOBHE CPEIHETO 00111ero oopa3oBaHuUs
0o0OyCJIOBJIEHa TPAKTUYECKON 3HAYUMOCTBIO METAlNpEeIMETHBIX U IPEIMETHBIX
pe3ysnbTaToB O0OYy4YEHMs] TE€OMETpUM B  HAIPaBICHUU JIMYHOCTHOTO  PAa3BUTHUS
oOyuaromuxcsi, ¢GopmMupoBaHus (YHKIIMOHAIBHOM MaTEMAaTHYECKONH TPaMOTHOCTH,
U3Y4YEHUSl JIpYyruX Yy4eOHbIX AMCHMIUIMH. Pa3ButHe y oOydarommxcs NpaBUIbHBIX
OPEJICTaBICHUA O CYLUHOCTH M IPOUCXOXKIECHUU TIE€OMETPUYECKHX aOCTpakiuii,
COOTHOLIEHUM PEATBHOIO W HACAIBHOIO, XAPAaKTEPE OTPAXKEHUS MaTEMaTUYECKON
HAyKOH SIBJICHUH M IPOLECCOB PEaIbHOr0 MUpa, MECTE F€OMETPUM B CHCTEME HAayK U
pOJIM MaTeMaTHYEeCKOr0 MOJEIMPOBaHUS B HAYYHOM TIO3HAHUM U B TIPAKTUKE
crocoOCTBYET (POPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHUS YUAIIUXCS, a TAKKE KAaUeCTB
MBILLUICHUSI, HEOOXOUMBIX JIJIs a/1aliTallii B COBPEMEHHOM OOILIECTBE.

['eomeTpus sABiseTCS OJHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO OOILEro
o0pa3oBaHMs, Tak Kak oOOECIEeYMBAET BO3MOXXHOCTb M3YyUYEHHs] KaK JTUCUUIUIMH
€CTECTBEHHO-HAYYHOM HAIPABJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe MbllUIeHHE, (QopMuUpyeMOe TpH  HU3YyYEeHHUU OOydarouuMucs
NOHATUIHBIX OCHOB T'€OMETPUU M MOCTPOCHHUM LIEMOYKHM JIOTHUECKUX YTBEP)KJICHUN B
XOJI€ peLIEHUsI TEOMETPUUYECKUX 3a/ad, YMEHHUE BBLABUIATh U ONPOBEPraTh T'MIOTE3bI
HEMOCPEICTBEHHO UCIOJIb3YIOTCS MPU PEIICHUH 3a7a4 €CTECTBEHHO-HAYYHOTO IIUKJIa, B
YaCTHOCTH U3 Kypca (PU3UKH.

YMeHHne OpHEeHTHPOBATHCSA B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO BCEX
o0JacTsx AesTeNbHOCTH YesnoBeka. OpHeHTalus YelIoBeKa BO BpEMEHH U MPOCTPAHCTBE
— HE00X0AMMOE YCJIOBUE €T0 COLMAIBLHOTO OBITUS, (POpMa OTpaKEHUsI OKPYKAIOIIETO
MHUpa, YCJIOBME  YCHEHNIHOTO  TMO3HAHMS U aKTUBHOTO  MpeoOpa3oBaHUs
NEeNUCcTBUTENBHOCTH. OnepupoBaHUE MPOCTPAHCTBEHHBIMH 00pa3aMu  OOBbEIUHSET
pasHple BUABl Y4eOHOM UM TPYIJOBOM JIEATENBHOCTH, SBJSETCS OJIHUM U3
npo(hecCHOHANPHO BAaXKHBIX KAauecTB, MOATOMY aKTyalbHa 3anada (OPMUPOBAHUS Yy



o0yyYaroumxcsi MPOCTPAHCTBEHHOIO MBIIUIEHUS KaK Pa3HOBUJIHOCTH OOpPa3HOTO
MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TIOJTOTOBKE K MPAKTUYECKOM
JESITEIbHOCTH 110 MHOTHM HaIlPaBJICHUSIM.

[lens ocBoeHusi mporpamMmmbl ydeOHOro Kypca «I'eomeTpus» Ha 06a30BOM ypOBHE
00yueHust — 0011Ie00pa3oBaTeIbHOE U OOIIEKYJIBTYPHOE Pa3BUTHE 00YUYAIOITUXCS Uyepes
o0OecrieueHre BO3MOXHOCTH TPUOOPETEHHUS W UCIHOJIb30BAHUSL CUCTEMATUYECKUX
T€OMETPUUECKUX 3HAHUM W JEUCTBUH, CHEeUU(UYHBIX TEOMETPHH, BO3MOXKHOCTH
YCHEUIHOTO TPOJOJDKEHUST 00pa30BaHUA MO CIEHUATbHOCTSIM, HE CBA3aHHBIM C
MPUKIIAHBIM UCIIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma mo reoMeTpuu Ha 6a30BOM YpPOBHE MpeAHA3HAUYCHA JIJIsi 00yYarOIIUXCs
CpPemHEW IIKOJBI, HE WCHBITHIBABIINX 3HAYUTEIBHBIX 3aTPYJHEHUH HaA YpPOBHE
OCHOBHOTO 00111eT0 0OpazoBanusa. Takum oOpa3om, oOydaronuecs Ha 0a30BOM YpPOBHE
JOJKHBI OCBOUTH OOIME MaTeMaTHYeCKhe YMEHHs, CBSI3aHHBIE CO CHEIU(PUKON
reOMEeTpUU U HEOOXOIMMBIE Ul KU3HU B COBpPEMEHHOM obO1ectBe. Kpome 3Toro, oHu
UMEIOT BO3MOXHOCTh M3YYUTh TI'€OMETpHUIO Oojee TIiIyOOKO, €clii B JaJbHEHIIEM
BO3HUKHET HEOOXOJMMOCTh B TEOMETPUUYECKUX 3HAHUSIX B MNPOo(hecCHOHATBHOM
JESITEIBHOCTH.

JlocTukeHne  1eId  OCBOGHMSI ~ IPOrpaMMbl  OOECHEUMBAETCS  PELICHHEM
COOTBETCTBYIOIIMX 3a7ad. [IpuopuTeTHbIMU 3a1auaMu OCBOeHHs Kypca «['eomerpum»
Ha 6a30BoM ypoBHE B 10—11 kaccax sBISIOTCS:

o (opmMupoBaHHE MPEACTABICHUS O TEOMETPUM KaK YaCTH MUPOBOW KYyJIbTYpHI U
OCO3HaHUE €€ B3aUMOCBSI3U C OKPY KAIOIIUM MUPOM;

e ¢dopMHpOBaHUE TPEJCTABICHNUS O MHOTOIPAHHHMKAX W TeJIax BpAIEHUS KaK O
BOKHEUIITUX MATEMAaTHYECKUX MOJIEIISX, TO3BOJISIFOIIMNX OMUCHIBATh U U3y4YaTh Pa3HbIC
SIBIICHUS] OKPY>KAIOIIEr0 MUPA;

o (opmMupoBaHME YMEHHs DPACIIO3HABATh Ha YEPTEkKaxX, MOJEISIX U B peajbHOM
MHPE MHOTOTPAaHHUKH M TeJa BPAIICHHSI,

e OBJIAJICHWE METOJAMH pEIIeHUs 3a7ad Ha T[OCTPOCHUS Ha WU300paKEHUSIX
MPOCTPAHCTBEHHBIX (UTYD;

e (GOpMHpOBAaHWEC  YMCHHS  ONEPHPOBATH  OCHOBHBIMH  TIOHATHSMH O
MHOTOTPaHHHUKAX M TeJaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJIAJICHWE aJNTOPUTMAMHU PEIICHHWS OCHOBHBIX THUIOB 3a1a4; (HOPMHUPOBAHUE
YMEHUSI TPOBOJWTH HECIOXKHBIE JOKa3aTeIbHBIE PACCYXKICHUS B XOJ€ pEHICHUS
CTepEOMETPUUECKHUX 3a]1a4 U 33]1a4 C MPAKTUUECKUM COJIEPKAHUEM;

e pPa3BUTHE WHTEIUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOy4YaromMxcs,
MO3HABATENIbHON aKTUBHOCTHU, UCCIIEI0OBATEIHLCKUX YMEHUHN, KPUTUYHOCTH MBIIILJICHUS;

o (QopmupoBanue (yHKIMOHAIBHOM TI'PAaMOTHOCTH, PEJIEBAHTHOM TIE€OMETpHUH:
YMEHHE pACIO3HABaTh TMPOSIBICHUA TE€OMETPUYECKUX TMOHATUH, OOBEKTOB H
3aKOHOMEPHOCTEN B pPEAIbHbIX KU3HEHHBIX CUTYyallUsX W MPU HM3YyUYEHUU JAPYTUX



y4eOHbIX  TPEIMETOB,  MPOSBICHUS  3aBUCUMOCTEH U 3aKOHOMEPHOCTEW,
dbopMynupoBaTh HUX Ha S3bIKE TEOMETPUU U CO3JaBaTh T'€OMETPUUYECKHUE MOIEINH,
OPUMEHATH OCBOEHHBI TIE€OMETPUYECKHI amnmapar JUisl pPElIeHHs PaKTUKO-
OPHEHTUPOBAHHBIX 337]a4, UHTEPIIPETUPOBATH U OLIEHUBATH MOJIYYEHHBIE PE3YJIbTATHI.

OTAnuuTenbHON OCOOCHHOCTBIO TIPOTPAMMBI  SIBJISIETCS BKJIIOUEHHE B  KYypC
CTEPEOMETPUN B HaAyajl€ €ro M3y4yeHHUs 3a/ad, PElIacMbIX HAa YPOBHE HHTYHUTHUBHOIO
NO3HAHUSA, W ONpeNeiI€HHbIM 00pa3oM OpraHu3oBaHHas padoTa HaJ HHUMH, YTO
CHOCOOCTBYIOT ~ Pa3BUTHIO  JIOTUYECKOTO M MPOCTPAHCTBEHHOTO  MBIIUICHUS,
CTUMYJIMPYET MPOTEKAHUE HHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K JaJbHEUILEMY
U3YYEHUIO IIPEIMETA.

[Ipeanourenue oTAAETCS HAMISIIHO-KOHCTPYKTUBHOMY METOJy OOy4YeHus, TO €CThb
TEOPETHUYECKHE 3HAHUS HWMEIOT B CBOEM OCHOBE UYBCTBEHHOCTb MPEAMETHO-
IIPAKTUYECKOM JIEATENBHOCTH. Pa3BUTHE NPOCTPAaHCTBEHHBIX MNPEACTABICHUN Y
YYaIIUXCS B KypCcE€ CTEPEOMETPHUU IPOBOJAMUTCS 3a CYET pEUICHMS 3aJad Ha CO3JaHue
IPOCTPAHCTBEHHBIX OOpa3oB W 3ajad Ha ONEpPUPOBAHHE MPOCTPAHCTBEHHBIMU
obOpazamu. Co3ganue oOpa3a IPOBOJUTCS C OMOPOM HAa HAINISIAHOCTh, & ONEPUPOBAHUE
00pa3oM — B YCIIOBUSIX OTBJICYEHUS OT HAIVISIIHOCTH, MBICIEHHOTO H3MEHEHHS €ro
UCXOJIHOTO COJIEpKaHUS.

OcHoBHBIE coaepkarenbHble JTUHUM Kypca «['eomerpum» B 10-11 kiaccax:
«MHororpanHukm», «lIpsMple M TJIOCKOCTH B IPOCTpaHCTBE», «Tena BpamieHus»,
«Bektopsl U KOOpAMHATBI B MpocTpaHcTBe». DopmMupoBaHHE JOTMYECKUX YMEHHM
pacrnpenensercs He TOJbKO MO COJAEPKATENbHBIM JTUHUSAM, HO U 1O rojgaM oOy4eHUs Ha
YPOBHE CpEeAHETO 00111eT0 00pa30BaHuUs.

Copepxanre  00pa3oBaHHUS, COOTBETCTBYIOLEE MPEAMETHBIM  pe3yibTaTaM
OCBOEHHUsI  paboueld  mporpaMMbl, paclnpelef€HHbIM 10 ToJaM  OOyueHus,
CTPYKTYPUPOBAHO TaKUM 00Opa3oM, 4TOOBI OBJIAJIEHUE T€OMETPUUECKUMU MOHATUAMH U
HABBIKAMHM OCYUIECTBIISUIOCH IOCJEI0BATEILHO M TOCTYNATEIbHO, C COONIOJCHUEM
NPUHLIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAIHCH B OOIIYIO0 CHCTEMY
TreOMETPUUECKUX MPECTaBICHUN O0OyYarOIMXCs, paclmpss U yriayoumss e€, oOpasys
IIPOYHBIE MHOYKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha wm3yuenne reomerpum otBoautcs 2 yaca B Hexento B 10 kmacce m 1 ygac B
Hezaenio B 11 knacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX daca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TOHATHS  CTEepeoMeTpuu. Touka, TmpsAMmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM IOCTPOCHUU CTEPEOMETPUU:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anmHOEe pacronokeHue NpSAMBIX B INPOCTPAHCTBE: IEPECEKAIOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
MApAJUICIBHOCTh TPEX MPSMBIX; MAPAJLICIBHOCTD MPSIMOM U IUIOCKOCTHU. YTUIBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; YrOJd MEXAY MNPSIMbIMU B IPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC TJIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpadJip, KyO, napajjiesienumnea; IoCTPOSHUE CEYSHUI.

[lepneHAUKYISAPHOCTD OPSIMOUW U IUJIOCKOCTH: MEPIEHAUKYIISIPHBIE IIPSMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCbHBIE W TEPINECHAUKYJIAPHbIE K TUIOCKOCTH,
MPU3HAK MEPHEHIUKYISPHOCTH TMPAMOM M IUIOCKOCTH, TEOopemMa O NpsMOi
MEPIIEHAUKYJISIPHON IUIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YIOJI MEXIY IMPSIMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHaAUKYISP U HAKJIOHHBIE: PACCTOSIHUE OT TOUKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKUUsT  (GUrypbl Ha  TUIOCKOCTb.
[lepneHAUKYISPHOCTh  TJIOCKOCTEM: NPU3HAK  MEPHEHAUKYJSIPHOCTH  JIBYX
IWIOCKOCTEN. TeopeMa 0 TpEX MEepIEHIUKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOIPAHHUKA, BHITYKJIbIE U
HEBBINMYKJIBIE MHOTOTPAHHUKHW; pa3BEPTKa MHororpanHuka. [Ipusma: Nn-yrombHas
Mpu3Ma; rpaHd U OCHOBAHUS NMPU3MBbI;, MpsiMas U HaKJIOHHAs MPU3MBbI; OOKOBas U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, PSMOYTOJIbHBIN
napajiesienune]; U ero cpoucrtsa. [lupamupma: N-yronpHas nupamuja, TpaHd U
OCHOBaHUE MUPaMUIbl; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUIBI;, PABUIbLHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TpuU3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
MpaBUIbHAS THUPAMUJA; NPaBWIbHAA TPEYTOJbHAsA NUPAMHUIA W TPABUIIbHBIN
teTpadap; KyO. IlpencraBieHne o MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
noaekadIip U ukocadap. CeueHus Npu3Mbl M TUPaMUIbI.

CummMeTpuss B MNPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTENIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.



Beluucnenue 53I€MEHTOB MHOTOIPAHHHMKOB: pEOpa, JAMArOHa W, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuibl. [lonstue o0 o0béme. OOBEM
MAPaAMU/JIbI, TPU3MBI.

[TonoOusie Tenma B mnpocTpaHcTBe. COOTHOLICHHUS MEXAY IUIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMU TTOJI0OHBIX TEll.

11 KVIACC

Tena Bpamenust

[{unuaapuyeckast MOBEPXHOCTh, 00pa3yrolue NUIMHIPUYECKONU MOBEPXHOCTH,
OChb IWJIUHIAPUYECKOW TMOBepXHOCTU. [lunuuHnap: ocHoBaHuss U OOKOBas
MOBEPXHOCTh, 00pa3yIouas u 0Ch; IIIONIaAb OOKOBOM M MOJHOM MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOH MmoBepxHOCcTU. KOoHyC: ocHOBaHuWe U BepIlIMHA, 00pa3yroias
U OCb, IUIOMaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpa3sylollue U BbICOTa; OCHOBaHUS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: HeHTp, paauyc, AUAMETP; IUIOMIAJh MOBEPXHOCTH CQEPHI.
B3auMHoe pacnonoxenue chepsl U TNIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
TI01IA b ChEpHI.

N300pakeHue Teq BpalleHHs Ha MIIOCKOCTH. Pa3BépTka LMIMH]Ipa U KOHYCA.

KomMOunHanuu Ten BpallleHus ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMMMCAHHBIN
okoJio cdepsl; chepa, BMcaHHASE B MHOTOTPAHHUK, UITH TEJIO BPAIICHHUS.

[Tonsatue 06 06béme. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEME
IPsIMOYTOJIBHOTO TMapajuiesienunena v ciaeactBus u3 He€. OO0bEM UMIMHIpA,
KoHyca. O0BEM I1apa U TI0IaAb Chephl.

[Tono6nusie Tenma B mnpocTpaHcTBEe. COOTHOIIEHUS MEXAY ILUIOMIAASIMU
MOBEPXHOCTEHN, 00hEMaMU TTOI0OHBIX TEJI.

Ceuenust muMHApa (MapaJUIEIbHO U MEPIEHIUKYJISIPHO OCH), CEUEHUSI KOHYCa
(mapasnienbHOE OCHOBAHUIO U MIPOXOJIAIIEE Yepe3 BEPILMHY ), CEUECHHUS 1I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektop Ha miockocTu U B ipocTpancTBe. CIOKEHHE U BRIUUTAHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaM. IIpaBuno mnapamwtenenunena. PemieHne 3amad, CBA3aHHBIX C
NpUMEHEHUEM TMpaBWJl JACUCTBUN ¢ BekTopamu. lIpsMoyrosibHas cucTema
KoopauHat B mpoctpaHcTBe. Koopaunatsl Bektopa. Ilpocteifmme 3amaun B
KOOpJMHATax. YTol Mex1y BekTopamu. CKalsipHOE MNPOHU3BEIECHUE BEKTOPOB.



Brruncienne yrioB Mexy NMPsSMBIMHU U IDIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE  pe3yibTaThl OCBOCHHS MPOTPAMMBI  Y4EOHOro IMpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'paxxpanckoe BociMTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKOHN MO3UIIMK 00YJAIOMIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO  WI€HAa  POCCHICKOro  OOIIecTBa,  MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaxX (DYHKIIMOHMPOBAHUS PA3NMYHBIX CTPYKTYp, SIBICHUU,
npolenyp TpakIaHCKOro oOmecTBa (BBIOOPBI, OMPOCHI M T1p.), YMEHHUEM
B3aUMOJCUCTBOBATh C COLHAJIBHBIMA WHCTUTYTAMH B COOTBETCTBHUM C UX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUNCKON TPaXKIAHCKONW HIACHTUYHOCTH, YBAKCHUS K
IIPOLJIOMY M HACTOSIIEMY POCCUUCKOW MaTEMaTUKH, IEHHOCTHBIM OTHOILLIIEHUEM K
JOCTHXKEHUSM POCCUMCKHX MAaT€MaTUKOB M POCCUMCKOM MaTEMATUYECKOM IIKOJIBI,
K HCIOJB30BAaHUIO ATUX JIOCTMIKEHHMM B JPYTMX HayKaxX, TEXHOJOTrusX, cdepax
DKOHOMUKHM.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEH POCCUIUCKOTO Hapoa; CPOPMUPOBAHHOCTHIO
HPABCTBEHHOI'0 CO3HAHMS, dTUYECKOrO TMOBEJCHHS, CBSI3AHHOTO C MPAKTUYECKUM
MPUMEHCHUEM JIOCTMKECHHN HAYKH M JIESATEIBHOCTBIO YYEHOr0; OCO3HAHHEM
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYHUBOTO OYYIIETO.

JcTeTHYECKOe BOCIUTAHUE:

ACTETUYECKUM OTHOLICHHUEM K MHUPY, BKIIOYasg SCTETUKY MATEMATHYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1a4, PEUICHUH, pacCy ACHHUI; BOCIPUUMYHBOCTHIO
K MaT€MaTUYECKUM aCII€KTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO yMEHHUS TMPUMEHATh MaTEMaTUYeCKUE 3HAHWUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOTO 00pa3a KW3HHU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0pOBbIO (3I0pOBOE MUTAHHE, COATAaHCUPOBAHHBIA PEKUM 3aHATUU U
OTIIbIXa, peryJisipHas (pu3ndeckass akTUBHOCTD); (PU3NYECKOTO COBEPIIICHCTBOBAHUA,
IIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTENBHON JESITEIBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYyAY, OCO3HAHMEM IIEHHOCTU TPYIOJIOOUs; MHTEPECOM K
paznmuuHbiM  cpepaMm  TpPOPECcCCHOHANBHOM  JNESITENIbHOCTH,  CBSI3AHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP



Oynymeld mpodeccnd € pPEalru30BBIBATH COOCTBEHHBIC JKW3HCHHBIC TUIAHBI;
TOTOBHOCTBIO W CIOCOOHOCTBIO K  MaTreMaTHYeCKOMY OOpa3oBaHUIO W
caM000pa30BaHUI0 HA MPOTSKEHUU BCEH JKU3HU; TOTOBHOCTHIO K AaKTUBHOMY
Y4aCcTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4y MaTEMAaTUYECKON HANPaBICHHOCTH.

IKOJIOTHYECKOEe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO DKOJIOTHYECKOW KYJIbTYPhl, TOHHUMAHHUEM BIUSHUS
COLIMAJIbHO-?)KOHOMHUYECKHUX TPOIIECCOB Ha COCTOSHUE MPUPOJHON M COLMATIbHOMN
Cpellbl, OCO3HaHUEM TIJ00aJbHOTO  XapakTepa HKOJOTHYECKUX  MpolieMm;
OpUEHTallMed Ha TMPUMEHEHHE MaTEeMaTUYECKUX 3HAHUM JUIsl pelleHUs 3aj7ady B
00JIaCTH OKPYKAIOIIEH CpeIbl, TUTAHUPOBAHHUS IMTOCTYIKOB U OIICHKH WX BO3MOYKHBIX
MOCIICICTBUUN [T OKPYKAIOIIEH CPEBI.

LleHHOCTH HAYYHOT'O TIO3HAHUS:

c(hOPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W  OOIIECTBEHHOW MPAKTHKHA, [MOHUMaHUEM
MaTeMaTHYeCKOW HayKW KakK cdepbl YeIOBEYECKOW ACATEIBHOCTH, JTaroB ¢
pa3BUTHS W 3HAYUMOCTH [IJISI PA3BUTHS I[MBWIM3AIMN; OBJIAJICHUEM S3BIKOM
MaTeMaTUKH M MaTeMaTUYeCKOW KyJIbTYpOM KaK CpPEICTBOM IIO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOEKTHYIO W HCCIIEIOBATEIBCKYIO JCSTEIBHOCTD
WHUBUTyJIBHO U B TPYIITIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yibTaTbl OCBOEHHUS MPOrpaMMbl y4eOHOro MpeameTa
«MaremaTtuka» XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIIBHBIMU
NO3HABAMENbHLIMU  OCUICMBUAMY,  YHUBEPCANbHbLIMU — KOMMYHUKAMUGHLIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1) Vnusepcanvhvie  noznasamenvHvle  Oelicmeus, obecneuusaiom
Gopmuposanue 0aA308bIX KOSHUMUBHBIX NPOYECcco8 obyuarowuxci (oceoenue
Memo0o8  NO3HAHUA — OKpydcanwe20  Mupa,  HpPUMEHeHUue  J0SUYECKUX,

UCCIe008amMeNbCKUX ONepayuli, yMeHull pabomams ¢ uHgopmayueti).

ba3zoBble JJornueckue aeicTBUA:

e BBIABIATH M XapaKTePU30BaTh CYINECTBCHHBIC IMPU3HAKA MaTEMaTHYCCKUX
OOBEKTOB, TOHATHUHA, OTHOIICHWM MEXAY TMOHATUSIMH;  (HOpPMYIHUPOBATH
OTIpEJICICHNS TIOHSATUI; YCTaHABIMBATh CYIIECTBEHHBIM MPHU3HAK KiIacCU(PUKAIINU,
OCHOBAHUS JiJ1s1 000OIIEHUS M CPAaBHEHUSI, KpUTEPUU TTPOBOAMMOTO aHAJIN3a;

e BOCIIpUHUMATh, (GOPMYJHUpPOBATH W  NIPEOoOpPa3OBBIBATH  CYXKICHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, CIMHUYHBIC, YaCTHBIC U OOIIHE; YCIOBHBIE,



e BBISABJISTH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TIPOTHUBOPEUHS
B (hakTax, JAHHBIX, HAOTIOJACHUSX WM YTBEPKICHUAX; NpEIIaratb KpPUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUHNI;

e JIeNIaTh BBIBOJIbI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, JACAYKTHBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

e TIPOBOJUTH CAMOCTOSITEIIbHO JTOKA3aTeIbCTBA MATEMAaTUUECKUX YTBEPIKICHHIMA
(mpsiMBIEe ¥ OT MPOTUBHOTO), BHICTPAUBATh apTryMEHTAIUIO, IPUBOJIUTH IPUMEPHI U
KOHTPIpPUMEPHI; 000CHOBBIBaTh COOCTBEHHBIE CYKJICHUS U BHIBOBL;

e BeIOMpaTh croco0® pemieHuss y4eOHOM 3ajauu  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIICHUS, BEIOMPATh HAMOOJIEe MOAXOISIINNA C yIETOM CaMOCTOSTEIHHO
BEIICIICHHBIX KPUTEPHUCB).

ba3zoBble ucciaeaoBare/ibCKue 1eiCTBUA:

e HCIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIIbCKUNA HMHCTPYMEHT TO3HAHUS;
dbopMynupoBaTh  BONPOCHL,  (UKCHPYIOIIME  NPOTUBOpEUHE,  HpoOiemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OPMHpPOBATH THIIOTE3Y, apTYMEHTHPOBATH
CBOIO TTO3UITAIO, MHCHHC,

e TIPOBOJUTH CAMOCTOSATEIHFHO CIUTAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIEIOBAaHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEW MaTeMaTH4eCKOTro oOBeKTa, sIBJICHUS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTy 00bEKTaMHU, SIBJICHUSIMH, TIPOIECCAMU;

e CaMOCTOSITENILHO (OpMyIMpoBaTh OOOOIIEHUS U BBIBOJABI IO pPE3yjbTaTaM
MPOBENEHHOTO  HAONIONEHMsS,  UCCJICNOBAaHUS,  OICHUBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHIA,

e TPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE TIPOllecCca, a TaKKE BBIJIBUTATh
MIPEATOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

e BBIABIATH ACPUIUTH MH(POpPMAIIMU, TaHHBIX, HEOOXOAUMBIX JJII OTBETA HA
BOIIPOC U JJISI pEIICHUS 3a/1a4H;

e BBIOMpaTh MH(OPMAIMIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, AaHAJIM3UPOBATH,
CHUCTEMATU3UPOBATh U HHTEPIIPETUPOBATH HHPOPMAIIMIO PA3TUIHBIX BUIOB U (Popm
MIPE/ICTABIICHHUS,

e CTPYKTYpHpPOBaTh MH(POPMAIIUIO, MPEACTABIATh €€ B pa3IMUHBIX (Popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHHBATh HaJ&KHOCTD uHbOpMaITuu o CaMOCTOSTEIILHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

2)  VYuueepcanvnvie = KOMMyHuUKamueHwle  Oelicmsus,  obecneyusaiom
CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUUXCAL.

OO0menne:



e BOCHPHUHHUMATh U (DOPMYJIMPOBATH CYK/I€HUS B COOTBETCTBUU C YCIOBUSIMU U
LEeIIMU OOILEHNUS; ICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U TNHUCBbMEHHBIX TEKCTax, [JaBaTb IIOSICHEHUS 1O XOMy PpEUIeHUs 3a7ayH,
KOMMEHTHPOBATh IIOJy4EHHBIN PE3YJIbTAT;

e B XOJI¢ OOCYXICHHS 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npoOsieMbl, pelraeMoi 3ajaud, BbBICKA3bIBaTh HJACHU, HAICJICHHbIE HA TOUCK
pElIEHUs; COINOCTABIATh CBOM CYXKIEHUS C CYXICHHSAMH JPYIMX Y4YaCTHUKOB
JMajiora, oOHapy>XKMBaTh PAa3IMUUE U CXOACTBO MO3MLMNA; B KOPPEKTHOU (opme
(GopMyJIMpPOBATh Pa3HOTIACHS, CBOM BO3PAKECHMUS;

e TIPEACTABIATH PE3YIbTAThl PELICHUS 3aJ1ayd, dKCIIEPUMEHTA, UCCIEIOBAHNS,
MIPOEKTa; CaMOCTOATENbHO BbIOMpaTh (opMaT BBICTYIUIEHUS € Y4ETOM 3ajaad
IPE3eHTALUU U OCOOEHHOCTEN ayIUTOPUH.

CoTpyaHu4vecTBo:

e TOHMMAaTh M KCIOJIb30BaTh MPEUMYILECTBA KOMAHIHONW M HWHJIWBHUAYaJIbHOU
paboThl TpU pElIeHHH Y4eOHBIX 337ay; MOPUHUMATh LEJIb COBMECTHOM
NEeATEIbHOCTH, IUJIAaHUPOBATh OPraHU3ALMI0 COBMECTHOW pabOThI, pacupenessiTh
BU/JIBI padOT, IOTOBAPUBATHCS, OOCYKIATh MPOIIECC U pe3ybTaT paboThl; 00001IaTh
MHEHUS HECKOJBKHUX JIIOJICH;

e YYaCTBOBaTh B IPYMIOBBIX (popmax paboThl (00CYykJeHHs, OOMEH MHEHHI,
«MO3TOBBIE ITYPMbD) U UHBIE); BBIMOJIHATH CBOIO YaCTh pabOThl U KOOPJIAUHUPOBAThH
CBOM JCUCTBHUSA C APYTMMH WICHAMH KOMaH/bl; OLIEHUBAaTh KAYE€CTBO CBOETO BKJIAJA
B O0mMH MNPOAYKT MO KpUTEpUsM, CHOPMYIMPOBAHHBIM  Y4aCTHUKAMU
B3aMMO/ICHCTBUS.

3) Vuusepcanvuvie pezynamuensle Oelicmaus, obecneuusarom Qopmuposatue
CMBICI06bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUYHOCU.

Camoopranuzamnus:

e COCTAaBJISATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPaTh CIOCOO pelIeHus ¢
y4ETOM UMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHUPOBATH U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yUETOM HOBOM MH(POPMALIUU.

CaMOKOHTPOJIb:

e BJIAJICTh HAaBBIKAMHM  IIO3HABATENBHOW  peQIeKCMM  KaK  OCO3HAHMS
COBEPILIAEMBIX JEHCTBUNA M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIBTATOB; BIAJEThH
croco0aMu CaMOIPOBEPKH, CAMOKOHTPOJI Mpolecca M pe3ysibTara peleHus
MaTEeMaTU4YECKOH 3a/1a4H;

e NPEIBHUIETH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYThH IIPU PEIICHUM 3aJa4H,
BHOCUTH KOPPEKTHBBI B ACSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAaHHBIX,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;



e OIICHUBATh COOTBETCTBHE PE3yJIbTaTa IEIU U YCIOBUSIM, OOBSICHATh MPUUYUHBI
JTOCTIDKCHUSI WM HEJOCTIKCHUS PE3yIbTaTOB NEATEIbHOCTH, HAXOAUTH OIINOKY,
JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

OnepupoBaTh NOHATUSIMU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMeHsSITh aKCHOMBI CTEPEOMETPUM M CIEJICTBUA M3 HUX IPHU PELICHUU
T€OMETPHUECKUX 3a/1a4.

OnepupoBaTh NOHATUSAMU: MAPATIICTBHOCTh U TEPIEHANKYISIPHOCTD MPSMBIX H
IIJIOCKOCTEN.

KnaccupunupoBaTe B3alMHOE pacHOJOKEHUE NPSIMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh NOHATUSAMU: ABYTPAHHBIN yroJl, TpaHU ABYTPAHHOTO yTiia, pedpo
NBYTPAaHHOTO YIJa; JIMHEHMHBIM yroJl JABYIPAHHOTO YyIUIa; TpagycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBarh TMOHSATUSMHU: MHOTOTPAHHUK, BBIMYKJIBIA W  HEBBITYKIBIN
MHOTOTPaHHHK, 3JIEMEHTHl MHOTOTPAHHUKA, TPABIIIbHBII MHOTOTPaHHUK.

Pacrio3naBaTh OCHOBHBIE BHABl MHOTOTPAHHUKOB (MHpamMuia; MpHU3Ma,
PSIMOYTOJIBHBIN NapaJijiesienune, Kyo).

Knaccudummposath MHOTOTpaHHUKH, BEIOMPAsi OCHOBAHUS JIJIs1 KJIacCU(pUKAITUN
(BBIMMyKJIBIE W HEBBIMYKJIbIE MHOTOTPAHHUKH, TMPABWIbHBIE MHOTOTPAHHUKU;
IpsIMbIE M HAKJIIOHHBIE TIPU3MBI, TTApaJlICICTIUIIC IBI).

OnepupoBath MOHATHIMH: CEKYIIas TNIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBACHATD MPUHIIUIIBI IOCTPOEHUS CEUEHUH, UCIIONIb3Ysl METO/I CJIEJIOB.

CTpouTh CeueHHss MHOTOTPAaHHUKOB METO/IOM CJIEJIOB, BBHIOJHATH (BBIHOCHBIE)
MJIOCKUE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHI CBEPXY, COOKY,
CHU3Y.

Pematp 3amaun Ha HaXOXXJICHHE T€OMETPUUYECKUX BEIUYHMH MO oOpas3iam WU
aIfOpUTMaM, TPHUMEHSISI W3BECTHbIC AaHATUTHYECKHE METOJbl MpH PEIICHUU
CTaHJAPTHBIX MaTEMaTUYECKHX 3a]ad Ha BBIYMCIICHHE PACCTOSTHUN MEXTy IBYMS
TOYKaMH, OT TOYKM JO MNPAMOH, OT TOYKA [JO TIUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIMMHUCS MPSIMbIMHU.

Pemate 3aaun Ha HAXOXKIEHUE M'E€OMETPUUECKUX BEJTUYHMH MO o0pa3uaM WiH
aITOpUTMaM, TPHUMEHSISI W3BECTHBIC AHATUTHYECKHE METOJbl MpPH PEIICHUU
CTaHJAPTHBIX  MaTEeMaTHYECKUX 33Jad Ha  BBIUHUCICHHE YIJIOB  MEXIY



CKPCIMBAIOIIMMUCSA MPSAMBIMHM, MEXAY TMPAMOM M  IUIOCKOCTBIO, MEXIY
IIJIOCKOCTSIMM, IByTPAHHBIX YTJIOB.

Bbruncnate 00bEMBI M IUIOIIAAM MOBEPXHOCTEH MHOTOIPAaHHUKOB (IIpHU3Ma,
nupaMyuja) C OpUMEHEHHEM (OpMyJ; BBIUYHUCIATH COOTHOLIEHUS  MEXKIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBarh MOHATUSMU: CHMMETPUS B MPOCTPAHCTBE; LIEHTP, OCh U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (QUTYPBI.

W3Bnekatb, mnpeoOpa3oBbIBaTh M UHTEPIPETHPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX I€OMETPUUECKUX (PUTypax, MPEeICTaBICHHYI0 Ha yepTexax U
PUCYHKAX.

[IpuMeHATh reomMeTpuyecKre (PakThl I pEHIEHUSI CTEPEOMETPUUYECKUX 3a]1ad,
IIPEANOJIATAlOIINX HECKOJIBKO 1IAr0B PELICHUs, €CIIU YCIOBUA IPUMEHEHHUS 3a/1aHbl
B sSIBHOU (popme.

[IppuMeHsaTs  mpocTEWIIME  NPOTPaMMHBIE  CPEACTBA WM DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IprBOINTH TPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U KU3HH,
pacIio3HaBaTh MPOSIBIICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMeHATh TOJNy4YEHHBIE 3HAHUS Ha IPAKTHKE: AHAJIM3UPOBATh pEaJbHBIC
CUTyallMd W NPUMEHATh HW3YYECHHBIE IOHATHA B MPOLECCE MNOUCKA PEIICHUS
MaTeMaTUYecKu CQPOPMYIMPOBAHHON MPOOJEMBbI, MOJIECIUPOBATH pEalbHbIC
CUTyallud Ha S3bIKE TIEOMETPUHM, HCCIENOBaTh IIOCTPOEHHBIE MOJEIU C
UCIIOJIb30BaHNEM I€OMETPUUECKHX MOHATUI U TeopeM, ammapaTa aiareopbl; pemarb
[IPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

11 KIIACC

OnepupoBaTh MOHATUSMH: IUIUHIPUYECKAsT TOBEPXHOCTh, 0Opa3yrolme
UJIMHAPUYECKON TTOBEPXHOCTH; IIMIIUHAP; KOHMYECKask MOBEPXHOCTh, 00pasyroiue
KOHUYECKON TTOBEPXHOCTH, KOHYC; chepuueckasi TOBEPXHOCTb.

Pacnio3naBath Tena BpamieHus (IMUIMHIP, KOHYC, cdepa U map).

OOBSACHITH CITIOCOOBI TTOJTYYEHHUS TEJT BPAILICHHUS.

KnaccudunupoBaTh B3auMHOE paciiosiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CErMEHT, OCHOBAaHWE CETMEHTa, BBICOTA
CErMEHTa; IIApOBOM CIIOM, OCHOBAHHWE IIAPOBOIO CJOS, BHICOTA IIAPOBOrO CIIOS;
IapOBOM CEKTOP.

Boluucnsate 00bEMBI W IUIOHIAAM  TIOBEPXHOCTEH  TeNn  BpallleHHs,
r€OMETPUYECKUX TeJl C TPpUMEHEHUuEM (HopMy.



OmnepupoBaTh MOHATUSIMU: MHOTOTPAHHHK, BIIUCAHHBINA B cepy W OMUCAHHBINA
okoJio cdepsr; chepa, BMcaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHMS.

BBIYUCHATE COOTHOIICHHUS MEXKIY IUIOMIAISIMH TOBEPXHOCTEH U 00BbEMaMH
MOJIOOHBIX TEJI.

N3o0pakath u3ydaemMbie (UTYpBl OT PYKH W C TNPUMEHEHHEM IPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIC) IIOCKKME YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHUS.

W3Bnekarb, UHTEPIPETUPOBATH W  MPeoOpa3oBbIBaThL HHMOpPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTypax, MPEJCTABICHHYI0 Ha YepTekaxX U
pUCYHKaX.

OnepupoBath MOHITUEM BEKTOP B IPOCTPAHCTRBE.

BpINONMHATE JOEHWCTBUSL  CIIOKEHHUSI BEKTOPOB, BBIYUTAHHUS BEKTOPOB W
YMHOEHHUSI BEKTOpa Ha YUCJI0, OOBSICHITh, KAKHUMU CBOMCTBaMH OHM 00J1a/1al0T.

[IprMeHATH MpaBUIIO NTapajuIeIICIUIEAA.

OnepupoBaTh MOHATUSAMH: JEKApPTOBBI KOOPJIWHATHI B MPOCTPAHCTBE, BEKTOD,
MOJyYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJIMWHATBHI BEKTOPa, YIOJ MEXKIY
BEKTOpaMU, CKAJISIPHOE MPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAaHAPHBIE
BEKTOPHI.

Haxoaute cymMmmMy BEKTOPOB M MPOU3BEACHUE BEKTOpPA HA YHMCIIO, YIOJ MEXKIY
BEKTOpaMH, CKaJsIpHOE TPOMU3BEICHUE, PACKIaJbIBaTh BEKTOp IO JIBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensTe reomerpuyeckue (HakThl JJIsI PEIICHUS CTEPEOMETPUUYECKUX 3a7ad,
MPENOoJIararoIIuX HECKOJIBKO MIArOB PEIICHUs], €CIU YCIOBUS IPUMEHEHHUS 3aaHbl
B sIBHOU (popme.

Pemats mnpocreiiline reoMeTpuyecKHe 3aJayd Ha MNPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/IA.

Pemate 3amaum  Ha J0Ka3aTeNbCTBO MAaTEMaTHYECKUX OTHOIICHUH W
HaxO0XXJICHUE TEOMETPUUECKUX BEJIMYUH M0 o0pas3laM WiId ajJropuTMam, MpUMEHSS
M3BECTHBIC METO/IbI PH PEIICHUH CTAaHAAPTHBIX MaTEMaTUYECKHUX 3a/ay.

[IpumeHsaTs  mpoOCTEWIIME  NPOrpaMMHBIE  CPEACTBA U DIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPECOMETPUUECCKUX 3a/1aY.

[IpuBOIUTH TPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U KU3HH,
pacrio3HaBaTh MPOSIBICHUE 3aKOHOB TEOMETPHUU B UCKYCCTRBE.

[IpuMeHsTh TOJMY4YEHHbIE 3HAHWUS HA TMPAKTUKE: aHAJIU3HPOBATH pPEAIbHBIE
CUTyalldd W TPUMEHSTh HW3yUYECHHbIE MOHSATHUS B MPOLECCe MOUCKA PEIICHUs
MaTeMaTUYecKl CQPOPMYIMPOBAHHON MNPOOJEMBbI, MOJIECIUPOBATH pealbHbIC



CUTyallun Ha S3BIKE TE€OMETPUHM, MCCIEAOBAaTh IIOCTPOEHHBIE MOJEIU C
UCIIOJIb30BaHUEM F€OMETPUUECKHX MOHSATHI U TeOpeM, ammapara anreopbl; pemarhb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOXKICHUEM T€OMETPUUECKUX BEIUYUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosun4vecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uu¢poBbie)
Konrtpoabubie | IlpakTuueckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 BBenenue B ctepeoMeTpuio 10
5 [IpsiMbIe 1 MJIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapamneabHOCTh NPSIMBIX U IJIOCKOCTEN
[lepneHAUKyASIPHOCTD MPSMBIX U
3 12 [fini
IIOCKOCTEH https://fipi.ru/
v 10 https://resh.edu.ru/
[JIBI MEXAY MPSMBIMH U TUIOCKOCTSAMHU http://window.edu.ru
MHororpaHHUKH 11
6 OO6BEMBI MHOTOI'paHHUKOB 9
7 [ToBTOpEHME: CEUEeHHUs], pACCTOSIHUSA U 4 1
YIJIBI
OBUIEE KOJIMYECTBO YACOB I10 68 5 0
I[TPOI'PAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne i/m P Konrposbusie | IIpakTnyeckue (p )
NMpoOrpamMmbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
Tena BpaieHus 12
OOBEMEBI TN 5 1
B https://fipi.ru/
€KTOPBI U KOOPIUHATHI B 10 1 https://resh.edu.ru/
IPOCTPAHCTBE http://window.edu.ru
[ToBTOpeHme, 06001IEHNE, 7 1
CUCTEeMaTH3alusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
[TPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» MaremaTuka: anredpa 1 Hayajaa MaTeMaTHUYECKOTO aHAJIN3a, TEOMETPHSL.
I'eomerpus, 10-11 kmaccel/ Atanacsa JI.C., byry3os B.®., Kagomuies C.b. u
apyrue, AkunonepHoe oo6mectBo «M3narenserBo «IIpocsemenue»2021

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Marematuka: anredpa v Hayajia MaTeMaTHYEeCKOTO aHaJIu3a, TeOMETPHUS.
I'eometpus, 10-11 knaccel/ Atanacsin JI.C., byry3os B.®., Kanomues C.b. u
npyrue, AkimonepHoe obmectBo «M3naTensctBo «IIpocBemenne»2021
2.I'eometpus. [Toypounsie pazpadotku. 10—11 kmaccsr :

y4e0. mocodue Jyist o01eo0pa3zoBar. Opranu 3anui /

C. M. CaaksH, B. ®@. by Ty30B. — M. : IIpo cBe menue, 2017.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

https://fipi.ru/
https://resh.edu.ru/
http://window.edu.ru -Poccuiickuii o01ieo0pa3oBaTeIbHbIN TOPTAII, CAHHOC
OKHO J0CTYyIa K 00pa3oBaTeIbHBIM pecypcam
https://lesson.edu.ru/
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