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PaGouas mporpamma ydeOHOTO Kypca «['eomerpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DemepaibHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTEeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 0Opa3oBaHUSI.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAICHUE KITFOUEBBIMH KOMIICTCHITHSIMH,
COCTABJISIIONIIMMH OCHOBY JIJII CaMOPa3BUTHUS W HEMPEPHIBHOTO 00pa3oBaHMS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO pPAa3BUTHUSA
JUYHOCTU 00yYaronuxcsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus OOYyCIIOBJI€HA MPAaKTUYECKOM 3HAYUMOCTBIO METANpPEIMETHBIX H
IPEAMETHBIX PE3YJIbTATOB OOYyYEHHS] T€OMETPUU B HAIPaBICHUU JUYHOCTHOIO
pa3BuTus oOydarommxcs, ¢GopMupoBaHUs (YHKIMOHATIHLHOM MaTeMaTH4eCcKou
IPaMOTHOCTH, U3YUYEHHS JPYTUX y4eOHBIX NUCIMIUIMH. Pa3zButne y oOydaronmxcs
MPaBUIBHBIX MPEACTABICHUA O CYIIHOCTH M NPOUCXOKIEHUU T'€OMETPUUYECKUX
aOCTpaKiMii, COOTHOIICHUH PEAJTbHOIO0 M HICANBHOTO, XapaKTepe OTpaxKEeHUs
MAaTEMATUYECKON HAYKOM SIBJICHUM U ITPOLIECCOB PEAIBHOTO MUPA, MECTE TEOMETPUHU
B CUCTEME HayK U POJIM MAaTEMATHUYECKOTO MOJIEITUPOBAHUS B HAYYHOM IMO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUALLIUXCSl, a
TAaK)K€ KA4eCTB MBIIUICHHUS, HEOOXOAUMBIX [UJIs aJanTalud B COBPEMEHHOM
oO1IecTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmmiero oOpa3oBaHUs, TaK Kak OOECreYrMBaeT BO3MOXKHOCTh HW3YUYEHHUS Kak
JTUCHUIUIMH €CTECTBEHHO-HAYYHOUM HANPaBIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlornyeckoe MblUIeHHE, (HOpMUPYEMOE NPU H3YYEHHH OO0y4YaroIMIMMUCS
MOHATUMHBIX OCHOB FT€OMETPHUU U TTOCTPOCHUU IETTOYKH JIOTHYECKUX YTBEPKIACHUN
B XOJIE pEUICHUS] TeOMETPUYECKUX 3aJady, YMEHHE BBIJIBUTaTh M OINPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS IMPU PEIICHHHM 337a4 €CTECTBEHHO-
HAy4YHOI'O LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIECTBEHHYIO POJb BO
BCEX O00NacTsIX AESITEeNbHOCTU uenoBeka. OpHeHTalus 4YelloOBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOAWMOE YCIOBHUE €ro COIHaIbHOTO ObiTHs, ¢dopMma
OTPaXEHUSI OKPY’KAIOIIEr0 MHUPA, YCIOBHE YCIEHIIHOIO MO3HAHUS U aKTHUBHOIO
npeoOpa3zoBaHus  JEHUCTBUTENBHOCTH. OnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUbI yUeOHOM U TPYAOBOM IESITENbHOCTH, SBIISIECTCS
OJHUM M3 TPO(PECCHOHATHLHO BAXKHBIX KayeCcTB, IMOATOMY aKTyajbHa 3ajaua
dopMupoBaHus |y OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINUJICHHS  Kak



Pa3HOBUIHOCTH OOpA3HOTO MBIIUICHHWS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTUYECKOW AEATEIBHOCTH [0 MHOTUM HAIIPABJICHUSIM.

[lenp ocBoeHus mporpaMmbl ydueOHOro kKypca «l'eomeTrpus» Ha 06a3oBOM
ypoBHE 00yueHus — o0O1eoOpa3oBaTelibHOeé U OOIIEKYJIbTYpHOE pa3BUTHE
oOy4Jaronuxcs yepe3 o0ecreyeHue BO3MOKHOCTU MTPUOOPETEHUS U UCTIOIb30BAHMS
CUCTEeMAaTUYECKUX TEOMETPHUUYECKMX 3HAHUH M  JEHCTBUM, crneuuUIHbIX
T€OMETPUH, BO3MOXXHOCTHM  YCHEIIHOTO MPOJODKEHHS  O0pa3oBaHUA IO
CIEIUATBHOCTSM, HE CBSI3aHHBIM C MPUKIJIAIHBIM UCIIOJIb30BAHUEM T€OMETPHUH.

[Iporpamma 1o reoMeTpuu Ha ©0a30BOM YypOBHE NIpeAHAa3HAdYeHa ISl
oOyyarolmxcs CpeHEN LIKOJIbI, HE UCIBITHIBABIIMX 3HAYUTENbHBIX 3aTPYIHEHUM
Ha YpPOBHE OCHOBHOIO 0011ero oopa3zoBanusi. TakuMm oOpa3om, oOydaromuecs: Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTH O0IIIME€ MATEMAaTUYECKUE YMEHUS, CBA3aHHBIE CO
celM(pUKON reoOMeTpuu U HEOOXOAUMBbIE I KU3HU B COBPEMEHHOM OOILECTBE.
Kpome 3T0ro, o1 UMEIOT BO3MOXKHOCTh U3YUYUTh T€OMETPUIO OOJIee rIyOOKO, eClin
B JlaJbHEHIIEM BO3HHKHET HEOOXOAMMOCTh B T'€OMETPUYECKHX 3HAHUSAX B
poeCCUOHATIBHOU JIEATEIIbHOCTH.

JlocTHkeHHe LeIM OCBOEHMSI MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX 3aj1ad. [IpuopuTeTHBIMM 3ajayamMM  OCBOEHHA  Kypca
«I"eomeTpumn» Ha 6a30BoM ypoBHE B 10—11 Kkaccax sBISIFOTCS:

e (opMupoBaHue mNpeaCTaBIECHUS O TEOMETPUM KakK 4YacTH MHPOBOM

KYJIbTYPbI U OCO3HAaHUE €€ B3aUMOCBSI3H C OKPY>KAIOITUM MUPOM;

e (opMHpOBaHME MTPEICTABICHHUS O MHOIOTPaHHUKAX U TeJlaX BpallleHus KaK
O BAKHEWIIMX MATEMATHYECKUMX MOJEIAX, MO3BOJIAIOIIMX OMNHMCHIBATH U
U3y4aTh pPa3HbIC SABJICHUS OKPYXKAIOLEro MUPA;

e (opMupoBaHue yMEHHsI pacro3HaBaThb Ha YepTEkKax, MOJAEISIX U B
peaIbHOM MHPE MHOTOIPAHHHUKH U TeJla BpalleHUS;

e OBJIaJICHUE METOJIAaMHU PEICHHUsS 3a/1a4 Ha MOCTPOCHMS Ha M300paMeHHSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TMOHSTHSIMH O
MHOTOIPAaHHHUKAX UM TeJaX BPAILLEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJNTOPUTMAMU  pEUIEHUS  OCHOBHBIX  THUIOB  3ajiay;
dbopMupOBaHHE YMEHHS NPOBOAUTH  HECIOXHBIE  JIOKA3aTeIbHbIC
pacCy’kKJeHUsT B XOJE pELICHUS CTEPEOMETPUYECKMX 3ahad M 3a7ad C
MPAKTUYECKUM COJEPIKAHUEM;

e Pa3BUTHE MHTEJUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaromuxcs,
MO3HABATEJIbHON aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHHM, KPUTUYHOCTH
MBIIUICHUS;

e (opmupoBanue (yHKIIMOHATEHOM TPAMOTHOCTH, PEIEBAHTHON T€OMETPUU:
yYMEHHUE PACTIO3HABATh MPOSBICHUS FT€OMETPUYECKUX MOHSATUH, OOBEKTOB U



3aKOHOMEPHOCTEN B peajbHBIX XKU3HEHHBIX CUTyalUsX M MPU U3yYECHHUH
Ipyrux  y4eOHbIX  MPEAMETOB, TMPOSBICHHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (POPMYJIUPOBATh WX Ha S3bIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJEIH, IPUMEHATh OCBOCHHBIM T'€OMETPUYECKUI
anmapar g pElIeHUus MIPAaKTUKO-OPUEHTUPOBAHHBIX  3a/ad,
MHTEPHPETUPOBATH U OLICHUBATh MOJyUYECHHBIE PE3YJIHTATHI.

OTIMYNATENHEHON OCOOEHHOCTHIO MPOTrpaMMBbl SBIISIETCS BKIIOUEHHUE B KypC
CTEPEOMETPUM B HAYaJIE €r0 U3YUYEHUS 3a/1a4, PEIIAEMbIX HA YPOBHE UHTYUTUBHOTO
MO3HAHUA, W OINpeAeNIEHHBIM 00pa3oM OpraHu3oBaHHAas padoTa HAJl HUMH, UTO
CHOCOOCTBYIOT Pa3BUTHUIO JIOTMUECKOTO U IPOCTPAHCTBEHHOI'O MBIIICHUS,
CTUMYJIUPYET MPOTEKAHNE MHTYUTUBHBIX MTPOLIECCOB, MOTUBUPYET K JaJIbHEUILIEMY
U3YUYEHUIO MIPEIMETA.

[Tpenmnourenue oTAAETCA HAMISAIHO-KOHCTPYKTUBHOMY METOAY OOYUYE€HHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYaIlUXCS B Kypce CTEPEOMETPUH MPOBOAUTCS 3a CUET PELICHUS 3aa4 Ha CO3/IaHNe
IIPOCTPAHCTBEHHBIX OOpa30B M 3aJay Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3ganue oOpa3a TMPOBOJUTCA C OMOPOM HA HATJAIHOCTh, a
ONepUpPOBAaHUE 00pPa30M — B YCJIOBHSIX OTBJICUYECHUS OT HATJISIHOCTH, MBICIEHHOTO
U3MEHEHUS €r0 UCXOHOTO COJIEPKaAHUS.

OcHOBHBIE coaepxkaTenbHble JTUHUU Kypca «l'eomerpun» B 10—11 kmaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTIOTUUECKUX YMEHUUN
pacnpezensercss He TOJIbKO M0 COAep KaTeIbHbIM JIMHUSAM, HO U TIO TOJIaM 00y4YeHHUsI
Ha ypPOBHE CpeIHEro 00I1Iero 00pa3oBaHusl.

Copep>xanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPe3yJbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpeleN€HHbBIM 10 ToAaM oO0ydyeHwus,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHE TI'E€OMETPUUECCKUMHU
MOHATUSIMU Y HaBBIKAMHU OCYUIECTBIISIIOCH MOCIEI0BATENLHO U MOCTYNATENbHO, C
COOJIIOJIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOYAIUCH B
OOLIyI0 CHCTEMY T'€OMETPUYECKUX MPEICTABICHUN OOYy4YaroIIMXCs, pACIIUpss U
yrayOssist e€, o0pa3ysi MPOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpun oTBoauTCs 2 yaca B Heaeno B 10 kinacce u 1 yac B
Heneno B 11 kitacce, Bcero 3a iBa rojia ooyudenus - 102 yueOHbIX yaca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpemuBarommecs npsimbeie. [lapamienbHOCT OPSMBIX U
IUDIOCKOCTEM B  IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBbIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUICIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; YIOJd MEXAY NPSMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaAIIIENbHBIE INIOCKOCTH; CBOWCTBA MAPAJIIEIBHBIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (UTYPHI HAa TJIOCKOCTH: TETPadp,
KyO, mapasuiesienuIie]; TOCTPOECHUE CEUCHUM.

[lepneHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIE MPAMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCIbHBIE W TEPINECHAUKYJIAPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TeopemMa O NpsSMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJl MEXKAY NPSIMOU U
IUIOCKOCTBIO;  JBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHaAUKYJISP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TJIOCKOCTH, MTPOEKIMS (PUTYPHI HA TIOCKOCTh. [leprneHaAnKyIIpHOCTh
IJIOCKOCTEN: TPU3HAK MEPIEHANKYIAPHOCTH ABYX IUIOCKOcTer. Teopema o Tpéx
MEPIIEHAUKYJISIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuka. [Ipu3ma: N-yromapHas
MpU3Ma; 'paHd U OCHOBAHUS MPU3MBI; MpsiMas U HAKJIOHHAS MPU3MBI; OOKOBas U
MOJIHAA MTOBEPXHOCTh ITPU3MBL. [Tapannenenunen, PSMOYTOJIbHBIN
napajuiesienune]; U ero cpoucrtsa. [lupamupma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHUE NMUPAMUIbl,; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBL;, PABUIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHTbl TMpuU3Mbl © nupamMujbl. [IpaBuiibHBIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3MaA U
MpaBUIbHAS THUPAMUJA; NPaBWIbHAA TPEYTOJbHAsA NUPAMHUIA W TPABUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TpaBUIBLHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMHU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IMPAMOW,
MJIOCKOCTU. DJIE€MEHTH CHMMETPUU B MUPAMUIAX, MapaJlIeIenuIie1ax, MPaBUIbHBIX
MHOTOIPaHHUKAX.



Breruucienre dJ1€MEHTOB MHOTOTPAHHHKOB: pEOpa, IUAroHaid, YIJIBL
[Tnomans OOKOBOM TMOBEPXHOCTH U TIOJHOM TOBEPXHOCTH MPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOi pu3Mel. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMU[IBI, TEOpEMa O
mIommaau yceu€HHoi nupamupl. [lonstue 06 00béMe. O0BEM MUpaMUIbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXKIY TUIOMIAISIMH
MOBEPXHOCTEH, 00hEMaMU TTOT0OHBIX TEJI.

11 KIIACC

Tena Bpamuenust

[unuaapuueckast MTOBEPXHOCT, oOpasytoiue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh UMWJIUHJPUYECKON TMOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ylollas M OCh;, IUIONIaAh OOKOBOW M TOJIHOM
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolie KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHOcTU. KoHyc: ocHOBaHuWe U BepIlIMHA, 00pa3yroias
Y OCb; TIJIOIIA/1b OOKOBOM U TIOJIHOW MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yrolue
Y BBICOTA; OCHOBAaHMS U OOKOBas MOBEPXHOCTb.

Chepa u map: 1eHTp, paauyc, IAUAMETp; IJIOMIAIb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxxenue chepbl U INIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
10 b ChEpHI.

N300pakeHne Ten BpallleHHs Ha TIIOCKOCTH. Pa3BépTka LMIMHApa U KOHYCA.

KoMOuHanuu tesn BpaieHrus 1 MHOTOTPaHHUKOB. MHOTOIpaHHHK, ONTMCAHHBIH
okoJio cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, WU TEJIO BPAILICHHUS.

[Tonsarue 06 06bEMe. OCHOBHBIC CBOMCTBA 00BbEMOB Tel. Teopema 06 00BEME
NPsIMOYTOJIBHOTO Tapajulesienunena M ciaeactBuss u3 He€. OO0bEM LUIUHIPA,
KoHyca. O0BEM 11apa U TI0MIaAb ChEephI.

[TonoOuble Tenma B mpocTpaHcTBe. COOTHONIICHUS MEXKIY IUIOHIAIIMU
MOBEPXHOCTEHN, 00hEMaMU TTOI0OHBIX TEJI.

Ceuenus mMHApa (MapaJUIEIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHUS KOHYCa
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPIIUHY ), CEUCHHUS 1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha Yucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaM. IIpaBuno mnapamwienenunena. PemieHne 3amad, CBA3aHHBIX C
NpUMEHEHUEM TpaBwil JAeUCTBUM ¢ BekTopaMu. IIpsmMoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreifmue 3agaun B
KOOpJMHATax. YTol Mex1y BekTopamu. CKalspHOE MNPOHU3BEIECHUE BEKTOPOB.



Brluncienne yrioB Mexy NPsSMBIMHU U IDIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUH T€OMETPUUECKUX 3a/1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHSI MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3YIOTC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3UIIMK 00YUaIOIIErocsi Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, MPEACTAaBICHHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIAaHCKOTo oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHICTBOBAaTh C COIMAJIbHBIMA HWHCTUTYTAMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

IIaTpuoTHYeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUUHOCTU, YBAKECHUS K
MPOIIIOMY U HACTOSIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSIM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON HIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUW B JPYyTHX HayKaX, TEXHOJOTusX, chepax
SKOHOMHUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OpPMHPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHMS, OSTUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U ICSATEIbHOCTHIO
y4€HOIr0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYHUBOTO OyAYIIETO.

JcTeTHYECKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUH, PACCYKIEHUI; BOCHIPUUMYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

du3znyeckoe BOCNIUTAHUE:

c(hOPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
MHTEepecax 30pOBOro M 0€30MacHOro 00pa3a KM3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUU U
OTZIbIXa, peryJisgpHas (pu3nyeckasi akTUBHOCTh); PU3MUECKOTO COBEPIIICHCTBOBAHMUS,
MIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IEHHOCTU TPYIOJIIOOHS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccnrn W peamu3oBBIBATh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTreMaTHYeCKOMy OOpa3oBaHUIO U



caM000pa30BaHUI0 HAa TMPOTSHKEHUH BCEU JXWU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTHISCKON HANPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYphl, IOHUMAaHHEM BIIHSHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATIBLHOM
Cpembl, OCO3HaHWEM TJ00aTBLHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMell Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM I pelieHUs 3aaad B
00J1aCTH OKPYIKAFOIICH CPeIbl, ITTAHUPOBAHUS IIOCTYIIKOB M OIICHKH UX BO3MOYHBIX
MOCJICJICTBUM JUTSI OKPY KAIOIICH CpeIbl.

IleHHOCTH HAYYHOTO TO3HAHUS:

c(hOpPMHPOBAHHOCTHI0O MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKM W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOW HayKHd Kak cdepbl 4YeIoBEeYEeCKOM ACATENIbHOCTH, 3TaroB €&
pPa3BUTHUSI M 3HAYMMOCTH JUISI PAa3BUTHS IUBUIM3ALMH; OBJAJACHUEM SI3BIKOM
MaTeMaTHKH ¥ MaTEeMaTHYECKOHW KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO M HCCICIOBATEIBCKYIO ACATEIHHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHble Pe3yJIbTaThl OCBOCHUS IMPOTPaMMbl YYEOHOrO MpeameTa
«Marematuka XapaKTePU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCTNEUIMU.

1)  Vuusepcanvmvie  nozmasamenvhvle — Oelicmeus, — 0becneyusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memoo08  NO3HAHUSL  OKpYJcalowe20  Mupa,  HNpUMeHeHue  J02UYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble JJornueckue aeicTBUA:

e BBIABIISITh U XapaKTEPU30BaTh CYIIECCTBEHHBIE MPU3HAKA MATEMATHICCKUX
OOBEKTOB, TOHSATUN, OTHOUICHUN MEXAY MOHATUAMH, (HOPMYIHUPOBATH
OTpENCICHUS  TOHATHUH; YCTAHABIIMBATh CYIICCTBCHHBIA  TPH3HAK
KJlaccu(uKalmy, OCHOBAaHUS JUIsi OOOOIIEHUS M CpPAaBHEHMS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE,;
YCJIOBHBIE;

e BBIBISATH  MaTeMaTUYECKME  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopedrss B (aKkTax, MAHHBIX, HAONIOJACHUSX U YTBEPKICHUSX;
npeaiaraTh KpUTEPUH JIJISl BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUHIA,



e Jl€JaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
VMHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPXKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh ApTyMEHTAIIHIO,
OPUBOAUTH MPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJIEHUS Y BBIBOJIBI;

e BbBIOMpaTh crmoco0 pemieHUs y4yeOHOHM 3aaauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElUIEHUs, BBHIOMpaTh Hauboee MOAXOASANIMA ¢ Y4ETOM
CaMOCTOATENLHO BBIJIEJICHHBIX KPUTEPUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHMS;
(bopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME IMPOTUBOpPEUYUE, MpoOIemMy,
yCTaHaBIMBaTh  HMCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATh CBOO MO3ULUI0, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJIECHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEILHO (hOPMYIUPOBATH OOOOIIIEHUSI M BBIBOJIBI TIO pe3yjIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

e IIPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IPEATIOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCIIOBHSX.

Pabora c nnopmanueii:

e BBIABITH AePUIMTHI HHGOOPMAITUH, TaHHBIX, HEOOXOAUMBIX JJISI OTBETA Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (HOPM MPEACTABICHUS;

e CTPYKTYpUpOBaTh MHGOPMALIHIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uH(pOopMaIuu 1o CaMOCTOSTEJIbHO
chOpMyYTUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VYAIOUUXCHL.

OO0menne:

e BOCHPUHUMATH U (POPMYIHPOBATH CYKIECHHUS B COOTBETCTBHUH C YCIOBUSIMHU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOJy PEIICHHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJy4YEHHBIN PE3yJIbTaT;

B X0J1€ 00CY’KIEHUS 3a/1aBaTh BONPOCHI MO CYHIECTBY 00CYK/1a€MOM TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pPEILIEHHUs; COMNOCTAaBIATh CBOM CYXIECHUS C CYXKIACHUSAMH JpPYTrUX
YYaCTHUKOB JHAaliora, OOHApYXUBaTh Pa3IMYMEe M CXOJCTBO MO3HIIMIA; B
KOpPEKTHOM opme PopMyTHUpOBaTH pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTAaThl  pEIICHHS  3aJadyd,  OKCIEPUMEHTA,
UCCJIEI0BAHMUS, TPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYTUICHHUS
c y4€TOM 3aj1a4 Ipe3eHTAlUU U OCOOCHHOCTEN ayIUTOPUH.

CorpyaHu4ectBo:

MOHUMATh U UCTIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW U MHIUBHUIYaJIbHON
paboThl MpHU penieHuH Y4YeOHBIX 3ajlay; MPUHHUMATH I€Jdb COBMECTHOMN
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacnpenenarb BUAbl padOT, 1OrOBapuBATHCS, OOCYXIAaTh MPOLECC U
pe3yJbTaT paboThl; 0000IIaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYKIeHMS, OOMEH MHEHUM,
«MO3TOBBIE WITYPMbD» W WHBIC); BBINOJHATH CBOIO 4YacTh paOOThl U
KOOPJIMHUPOBATH CBOU JIEUCTBHUSI C APYTUMH YWICHAMH KOMaH/IbI; OLICHUBATh
KaueCTBO CBOET0 BKJaJa B OOMMA TPOAYKT IO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUS.

3) Yuusepcanvuvie pecyiamuesnsie oeticmasus, obecneuusarom hopmuposanue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranusanus:

COCTaBJIATh IJIaH, AJITOPUTM PEIIEHUs 3a]]a4ul, BEIOUPATh CIIOCO0 pelIeHHs
C Y4ETOM UMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C Y4ETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABAaTEIbHOM pediekcur Kak OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpoIiecca U pe3yabTaTa
pellIeHUsI MaTEMAaTUYECKOH 3a/1a4H;

MPEIBUAETH TPYTHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IPH PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBHI B JIEATEIHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAWJEHHBIX OIIUOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LEIW U YCIOBUSAM, OOBSCHATH
MIPUYXHBI JTOCTHXKEHUSI WIM HEJOCTUKEHUS PEe3yJIbTATOB JIESITEIBbHOCTH,
HAXOJIUTh OMHUOKY, aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OmneprpoBaTh MOHATUSMU: TOUKA, IIPsIMAs, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEJICTBHS M3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: APATUIETBHOCTh U MEPIEHANKYISIPHOCTD HPSIMBIX
U IIJIOCKOCTEH.

KnaccudpunmpoBaTe B3aUMHOE paCIIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yroj, TpaHd ABYTPAHHOTO Yrija,
pedpo IBYrpaHHOrO yrIJia; JUHEWHBIA Yrojl ABYTPAHHOIO yrja; TpajycHas Mepa
JBYT'PAHHOT'O yTJIa.

OnepupoBarh IOHATUSMU: MHOTOIPDAHHMK, BBITYKJIBIA M  HEBBITYKJIbINA
MHOTOIPAHHHK, 3JIEMEHTBI MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPaHHUK.

Pacrno3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IHpaMuaa; MpU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnes, Ky0).

KnaccupumupoBate  MHOrOrpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy (BBIMTYKJIbIE M HEBBIMYKJIbIE MHOTOTPAaHHUKHW; MPaBUIIbHbBIE
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeIeIUNIebl).

OnepupoBaTh MOHATUSAMHU: CEKYIas MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOSHUS CEUEHUH, UCIIOJIb3YSl METOJI CIIE/IOB.

Crpouth ceuyeHUsT MHOTOIPAaHHHKOB METOJOM  CIIE€JOB, BBIIIOJIHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MHPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QIrOpUTMaM, TNPUMEHSSI W3BECTHBIE AHAIMTUYECKHE METOIAbl MPHU PpPELICHUHU
CTaHJAPTHBIX MATEMATHYECKUX 337a4 HAa BBIYMCIECHUE PACCTOSHUN MEXKIY IBYMSI
TOYKaMH, OT TOYKA JO MNOPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemmarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMAaM, TPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOABl IPU PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYMCIEHUE YIVIOB  MEXIy
CKPEILMBAIOIIMMUCS IPSIMBIMH, MEXIYy MNPAMOM M  IJIOCKOCTBIO, MEXIy
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Boeruncnsate 00bEMBI M IIJIOMIAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
NUpPaMU/Ia) C IpUMEHEHUEM (POPMYJT; BEIUMCIISATH COOTHOLIECHHS MEXTY TUIOIIAIIMU
HOBEPXHOCTEH, 00bEMaMHU MTOI0OHBIX MHOTOTPAHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETPUS B TIPOCTPAHCTBE;, IICHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekats, mnpeoOpa3oBhIBATh W WHTEPHPETUPOBATH HHPOPMAIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pPUCYHKaX.

[TpumensaTh reomeTpudeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEANOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHUS IPUMECHCHUS 3aaHbI
B SIBHOH (hopme.

[IpuMmeHsTh TpOCTEHIIMEe TPOrpaMMHBIE CpPEICTBA UM DJICKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUECKUX 3a]1a4.

[IpuBOoMTH TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B TMPHUPOJE H
YKU3HH, PaCIiO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[IpuMeHsATh TMONy4YEHHBIC 3HAHUS Ha TMPAKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallUM W TPUMEHSTh HM3yYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYITMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha S3BIKE TCOMETPUU, WCCICIOBaTh IOCTPOCHHBIE MOJEIH C
WCITOJIb30BAaHUEM TCOMETPUUICCKUX TTOHIATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4U, CBA3AHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KUIACC

OnepupoBaTh MNOHATUSIMH: LUIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIHe
AJIMHAPUYECKON MTOBEPXHOCTH; IIFJIMH/IP; KOHUYECKAas TOBEPXHOCTh, 00pa3yIone
KOHWYECKOW TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEJT BPAIECHUS.

KnaccudunmpoBats B3auMHOE pacnoyiokeHue chepbl U TIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CIJIOH, OCHOBAHME IAPOBOTO CIIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Beraucisate  00BEMBI M TIJIOMIQTM  TIOBEPXHOCTEM  TeNl  BpalleHWUS,
TCOMETPUUCCKUX TEJI C IPUMEHEHUEM (HOPMYII.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY ¥ ONTUCAHHBIH
okoJio cdepsr; chepa, BMcaHHAS B MHOTOTPAHHUK WJTH TEJIO BPAIIICHHUS.

BBIYUCISITE COOTHOMICHHSI MEXIY TUIOMAAIMU MMOBEPXHOCTEH W 00BbEMaMu
OAOOHBIX TEII.

N3o00paxaTh u3ydaemble (PUTYpbl OT PYKHM U C TPUMEHEHHEM TPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BhITIOTHSTH (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB TIPOCTHIX 00bEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJI BPAIICHHUA.



W3Bnekatb, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTH HHOOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTAaBICHHYIO Ha YepTEXax U
pPUCYHKAX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCI0, OOBACHATh, KAKUMH CBOMCTBAMHU OHH 00JIaJaIOT.

[IprMeHATH MPaBUIIO NTapajuIeIICIUIEAA.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOPaMH, CKaJSIPHOE IPOU3BEIECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBL.

HaxoauTte cyMMy BEKTOPOB M NMPOU3BEAEHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpPaMH, CKaJspHOEC IIPOU3BEIACHUE, PpACKIAAbIBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIMUHAT.

[IpumensTh reomeTpruecKkue (HaKkThl IS PELICHHS CTEPEOMETPUUECKUX 3a/1ad,
MIPEANOIATAOIINX HECKOIBKO Iar0OB PEIICHHUS, €CJIA YCIOBUS IPUMEHEHUS 3a/1aHbI
B sSIBHOU (popme.

Pewars mpocrelmne reoMeTpuyecKkue 3aaadd Ha INPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemrarp 3amaum Ha [IOKa3aTebCTBO MAaTEMATHYECKUMX OTHOLICHHW W
HAXOXKJIEHUE TEOMETPUUYECKHUX BEJIMYMH M0 00pasiiam Wil alropuTMam, IpUMeHss
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs nOpocTedIINEe NPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOINTH NpPUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEM B MNPHUPOAE H
JKW3HU, PACTIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpUMEHATh TMOJMyYEHHBIE 3HAHUSA Ha IPAKTHUKE: AHAJIM3UPOBATH PEAJIbHBIC
CUTyallud W TPUMEHATh HU3YYEHHBIE TOHATUSA B IPOLECCE IOMCKA PEIICHUS
MaTeMaTU4YeCcKl CQOPMYJIMPOBAHHOM TPOOJIEMBbI, MOIEIUPOBATH pealbHbIC
CUTyallMld Ha S3bIKE TEOMETPUHU, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEINYHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

No /i HaumeHoBaHuUe pa3ieioB H TeM KoaunvecTso yacos DJIeKTpOoHHbBbIE (U (PPOBbBIE)
) NMPOrpaMMblI Bcero o0pa3oBaTeIbHbIE PeCypChl
1 BBenenue B ctepeoMeTpuio 10
IIpsiMble ¥ TUIOCKOCTH B IPOCTPAHCTBE.
2 P poctp . 12 http://www.exponenta.ru
[TapanmienbHOCTh MPSMBIX U TNIOCKOCTEH
[TeprieHAUKYISAPHOCTD MPSIMBIX U .
3 PHEHAIIYIAP P 12 http://www.it-n.ru
TUIOCKOCTEH
4 Yl MEXAY NPSIMBIMU U IIOCKOCTSIMU 10 http://www.it-n.ru
5 MHoOrorpaHHUKH 11 http://www.exponenta.ru
6 OO6BEMBI MHOTOIPAHHUKOB http://www.exponenta.ru
7 [ToBTOpEHUE: CeueHUs, PACCTOSIHUS U yTJIbI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

No /i HaumeHnoBaHue pa3/aesioB U TeM KoauyecrBo 4yacos DJIeKTpoHHbBbIE (I (PPOBbBIE)
B MPOrpaMMblI Bceero o0pa3oBaTebHbIE PECYPChI
Tena BpareHus 12 http://www.exponenta.ru
2 OOBEMEI TeT 5
Be .
3 (CTOPET 1 KOOPAMHATHL B 10 http://www.it-n.ru
IIPOCTPAHCTBE
4 [ToBTOpeHue, 0600mEeHNuE, 7
CHCTEMAaTH3aINsI 3HAaHUH
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/t

Tema ypoka

OCHOBHBIE IIOHATHSI CTEPEOMETPUN: TOUKa,
npsiMasi, INIOCKOCTb, IPOCTPAHCTBO.
IIpaBuia n3o6paxeHus! Ha PUCYHKAX:
1300pakeHus MJIOCKOCTEH, MapajieabHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

Ilonstus: nepeCeKaromuecs MmiIOCKOCTH,
NEePeCCKaromuecs nmpsamMad u rjiIoCKOCTb

KoaudecTBO 4acoB

Bcero

DJIeKTPOHHbIE HU(POBbIE
o0pa3oBaTe/IbHbIE pecypChl

IlonsTus: MEpCCCKaAromMureCs MI0CKOCTH,
InepeceKaromumecs npsamMas 1 rnji0CKOCTb

3HAaKOMCTBO C MHOTOI'paHHUKaMH,
n300pakeH1e MHOTOIPaHHUKOB Ha
PUCYHKaX, Ha IPOCKIMOHHBIX YEPTEIKAX

HauanbHble cBefieHUs 0 KyOe U mupamu/e,
uX pa3BEépTKU U Mojenu. CeueHus
MHOT'OI'PaHHHKOB

HauanpHubie cBenenus o ky0e u mupamuie,

uX pa3BEépTKU U Mojenu. CeueHus
MHOT'OI'PaHHHUKOB

http://www.exponenta.ru

http://www.exponenta.ru

[TonsiTre 06 akCMOMaTUYECKOM TOCTPOEHUHU

CTCPCOMETPHU: AKCUOMBI CTCPCOMECTPUU U
CICACTBUA U3 HUX



Ilonsatue 06 akCHOMATUYECKOM IIOCTPOCHHNU

8 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U
CIICZICTBUS U3 HUX
[ToHsATHE 06 aKCHOMAaTUYECKOM ITOCTPOEHHUH
9 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUH U
CIIEICTBUS U3 HUX
[TonaTne 06 aKCHOMAaTHYECKOM MTOCTPOSHUH
10 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUH U
CJIEZICTBUS U3 HUX
B3anMHOe pacnionoxeHue npsMbIX B
11 IIPOCTPAHCTBE: MePeCceKAIOIIHECS, http://www.it-n.ru
napajuieNIbHbIe M CKPEIINBAIOIINECS TPSMBIC
[TapannenbHOCTh NPSMBIX U TUIOCKOCTEH B
12 MIPOCTPAHCTBE: MapaJUIeIIbHBIC Hp?ﬂ\fble B http://WWW.it-n.ru
MPOCTPAHCTBE; MAPAIIICIIEHOCTD TPEX
MIPSIMBIX
[TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B
13 npoctpancTe: [lapannensHoCTs psSMON U
TUTOCKOCTH
14 VYTiBl ¢ COHAINIPaBIEHHBIMH CTOPOHAMHU
15 Yroa Mexay NpsMBIMU B IPOCTPAHCTBE
16 VYros Mexay NpsSMbIMU B IPOCTPAHCTBE
17 [TapamienpHOCTB TIOCKOCTEN:
napaieIbHbIe TUIOCKOCTH
18 CBoiicTBa mapanienbHbIX MJI0CKOCTEN
[Ipocreiime mpocTpaHCTBEHHbIE (PUTYPBI
19 Ha TUIOCKOCTH: TE€TPadap, KyO,

apaJiiCJICIIHIICq



20

[Toctpoenue ceueHuit

21 IToctpoenue ceuenuii
Kontponbnas padota nmo teme "[Ipsmbie u

22 MIJIOCKOCTH B IPOCTPAHCTRBE.
[TapanmienbHOCTb MPSAMBIX U IIIOCKOCTER"
[TeprieHAMKYISAPHOCTH MPAMOUN U

23 IUIOCKOCTH: MEPIIEHIUKYIISIPHBIE IPSAMBIE B http://www.it-n.ru
IIPOCTPAHCTBE

24 [IpsimMble napasnienbHbie U
MEePIEHIUKYISIPHBIE K INIOCKOCTH

o5 [IpsimMble napasienbHble U
MEPIEHIUKYISIPHBIE K IIJIOCKOCTH

26 [Ipu3Hak nepneHANKYISIPHOCTH IPSIMOM U
IIJIOCKOCTH

97 [Ipu3Hak nepneHANKYISIPHOCTH IPSIMOM U
IJIOCKOCTH

28 Teopema 0 npsiMO NTEPIIEHAUKYIIIPHON
IJI0CKOCTH

29 TeopeMa 0 npsIMOM NEpIIEH AUKYIIAPHOU
IJIOCKOCTH

30 Teopema o npsiMO NepIIEH IUKYIIPHOU
IJIOCKOCTH
[lepnieHiuKyIsip ¥ HAKJIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 MIIOCKOCTH, PACCTOSIHUE OT
MPSIMOM A0 MIIOCKOCTH
[lepnieHIMKyISIp ¥ HAKJIIOHHBIE: PACCTOSTHUE

32 OT TOYKH JI0 TJTIOCKOCTH, PACCTOSTHUE OT

MPSAIMOM A0 MIIOCKOCTH




[lepnieniuKyIsip ¥ HAKJIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM A0 IIJIOCKOCTH
[lepnieHIUKyISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE
34 OT TOYKH 10 IUNIOCKOCTH, PACCTOSTHUE OT http://www.it-n.ru
IIPSIMOM 110 IVIOCKOCTH
35 VYIIIBl B IPOCTPAHCTBE: YIOJl MEXAY IIPAMOM hittp://WAWW.it-n.ru
U IUIOCKOCTBIO
36 JIByrpaHHBIN YroJI, TMHEHHBIN yroil hittp:/AWAWW.it-n.ru
JBYTPaHHOIO yria
37 JIByrpaHHbIN yroJi, TUHEHHBIN yroi
JBYTPaHHOIO yria
[lepnenuKyIspHOCTD IJIOCKOCTEM:
38 MPU3HAK NEPIEHAUKYIIAPHOCTU ABYX http://www.it-n.ru
IJIOCKOCTEN
[lepneHquKyIPHOCTD MJIOCKOCTEM:
39 MIPHU3HAK MEePIIEHANKYISIPHOCTH JIBYX
IIJIOCKOCTEN
IlepneH MKy ISIPHOCTD MJIOCKOCTEM:
40 MPU3HAK MEPIEHIUKYISIPHOCTH IBYX
IIJIOCKOCTEN
41 Teopema 0 TpEX TEPIEHANKYIIAPAX http://www.it-n.ru
42 Teopema o Tpéx nepneHAUKyIsIpax
43 TeopeMa 0 TpEX NEPHEHAUKYIIAPAX
KonTponbHas paboTa no remam
44 "[lepneHIMKYIAPHOCTD NPSAMBIX U

~ 1

mockocTel" U "YTIbl MEXly IPSIMBIMH U
JI0CKOCTSIMA"



45

46

47

Ilousarue MHOI'Or'paHHHKa, OCHOBHBIC
QJICMCHTBI MHOI'OI'paHHUKA, BBIITYKJIIBIC U
HCBBIITYKJIBIC MHOT'OT'PAHHUKH, pa3BépTKa
MHOTr'OrpaHHuKa

[Ipu3ma: N-yrosbHas npu3Ma; TpaHu U
OCHOBAHUS IPU3MBL; IIPsIMasi U HAKJIOHHAS
pU3Mbl; OOKOBAs U MOJIHAS TTOBEPXHOCTh
MIPU3MBI

[Napannenenunen, npsIMOYTOJIbHbBIN
napajuieNienuIe U ero CBoicTBa

http://www.exponenta.ru

http://www.exponenta.ru

http://www.exponenta.ru

48

[Inpamua: N-yrojapHas MUpaMUIa, TPAHU U
OCHOBaHUE NMUpPaMUbl; OOKOBas U MOJHAS
[IOBEPXHOCTD IMUPAMU/IbI; IIPABUIIbHAS U
ycedu€HHas mupamuaa

http://www.exponenta.ru

49

[IpaBuiibHBIE MHOTOI'PaHHUKHU: [TOHSITHE
[IPaBWJIBHOI'O MHOTOTPAHHUKA; TPaBUJIbHAS
Ipu3Ma H NpaBuiIbHAsI THPaAMUIA;
MIpaBUJIbHAS TPEYTOJIbHAS MUpaMUIa U
MIPaBUIIBHBIN TEeTpasap; KyO

50

[Ipencrasnenue o MpaBUIBHBIX
MHOTOIpaHHHUKAX: OKTa3p, T0JAEKa’dIp U
MKOCA3P.

51

CuMMeTpHs B MPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIIBHO TOYKH, TPSIMOH, MIIOCKOCTH.
DIeMEHThl CUMMETPHUH B TUPAMHUAAX,
napajuiejenumneax, MNpaBuiIbHbIX
MHOT'OTPaHHUKAX

http://www.it-n.ru

52

Briuncienue 31eMeHTOB MHOTI'OI'paHHUKOB:
p€Opa, TuaroHasu, yribl




[Tnomaas 60KOBOI MOBEPXHOCTH M ITOTHOM
MMOBEPXHOCTHU MPSMOM TPU3MBI, IUIOIIA/1b

53 y y !
OCHOBaHUH, TeopeMa 0 OOKOBOU
MTOBEPXHOCTH TIPSIMOU TIPU3MBI
[Tnomaae 60KOBOI MOBEPXHOCTH H
54 MMOBEPXHOCTHU MPABUIIbHOM MUpaMUIBbI, 1
TeopeMa O TIoIaau OOKOBON TOBEPXHOCTH
YCEUEHHOW MUPaMUbI
55 KonTponbhas pabota no teme 1
"MHuororpaHHuku"
56 [TousTre 06 00bEME 1 http://www.exponenta.ru
57 OO6BEM THpaMuIbI 1 http://www.exponenta.ru
58 O0BEM nupamMuIbI 1
59 O0BEM nupamMubI 1
60 O0BEM TUpaMuIBI 1
61 O6BEM TIPU3MEI 1 http://www.exponenta.ru
62 O0BEM npu3MBbI 1
63 OO0BEM TTPU3MBI 1
64 KonrtponbHas padota no reme "O6bEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpenue, 0600IIEHNE CUCTEMATH3AITUS
65 3Hanuid. [locTpoeHune ceueHuit B 1
MHOTOTPaHHHUKE
[ToBTOpEeHME, 0000IIEHNE CHCTEMATH3AITUS
66 3HAHWW. BBIYHCIICHHE PAaCCTOSHUI: MEX Ty 1

ABYMS TOYKaMH, OT TOUYKHU JO HpﬂMOﬁ, OoT



67

TOYKH O0 IJIOCKOCTH, MCXKIY
CKpCIIUMBAOIHUMUCA ITPAMBIMU

HroroBas koHTpoJIbHAs paboTa

68

[ToBTOpEeHME, 0600IIEHNE CHCTEMATH3AIIHS
3HaHUU. Bel4KCIIEHNE YTII0B: MEXAY
CKPEILMBAIOIIIMUCS IPSIMBIMU, MEKITY
IIPSIMOM U TUIOCKOCTBIO, IBYTPAaHHBIX YIJIOB,
YIJIOB MEXKIY IIOCKOCTSAMU

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KJIACC

Ne i/t

Tema ypoka

Cdepa u map: ueHTp, paauyc, 1namerp;
IJIOLIA/Ib TIOBEPXHOCTHU Chepbl

KoaudecTBO 4acoB

Bcero

DJIeKTpPOHHbIe NN (ppoBbIE
o0pa3oBaTe/bHbIE Pecypchl

Bsanmuoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; momans cheps

N3ob6paxenue chepsl, mapa Ha MIOCKOCTH.

Ceuenus mapa

HunuHapudeckas MOBEPXHOCTD,
00pasyronue MHUIHHAPHYECKON
MMOBEPXHOCTH, OCh IIUITHHIPHYCCKOMN
MMOBEPXHOCTH

Hununapap: ocHoBaHUs U OOKOBast

IOBCPXHOCTD, 06pa3y}0maﬂ " OCh, IJIomaab

OOKOBOM U MOJIHOW MOBEPXHOCTH

http://www.exponenta.ru

N300paxeHne NUIMHAPA HA MIIOCKOCTH.
Pa3Béprka unnunapa. CeueHus MWIMHIPA
(TUIOCKOCTBIO, MapaIICIbHON WITH
NEePIEeHAUKYIISIPHON OCH LIMIIMH]IPA)

http://www.exponenta.ru

Konnueckast moBepxHOCTh, 00pa3yroime
KOHHUYECKOW MOBEPXHOCTH, OCh U BEpILINHA
KOHHMYECKOW IMOBEPXHOCTH

Konyc: ocHOBaHME U BEpIINHA,
o0pa3yromias U oCh; IIIOAAb OOKOBOW 1
ITOJTHOW ITOBEPXHOCTH

http://www.exponenta.ru




Yceu€HHBIN KOHYC: 00pa3yrollre U BhICOTa,

° OCHOBaHHUS U OOKOBAas MOBEPXHOCTh
N3006paxeHune koHyca Ha MIOCKOCTH.
10 Pa3BépTka konyca. CeueHusi KOHyca
(TITOCKOCTHI0, MapaljieNIbHOM OCHOBAHUIO, U
IJIOCKOCTBIO, TPOXOASIIEH Yepe3 BEpILIUHY )
11 Kombuauis Tex paieris u http://www.exponenta.ru
MHOTOTPaHHUKOB
MHoOTrorpaHHHK, OTIMCAHHBIN OKOJIO chephl;
12 cdepa, BIIMCcaHHAs B MHOTOTPAHHUK HITH B
TEJIO BpaIICHUS
13 [Tonstre 06 06béMe. OCHOBHBIE CBOMCTBA
00BEMOB TeI
14 O06bEM UIHMHIIpa, KOHYCa
15 OO0BéM Trapa u miomaab cepsl
[TooGHBIE TENa B TPOCTPAHCTBE.
16 CooTHoOUIeHNsT MEXIY TUIOIAAIMU
MOBEpXHOCTEH, 00BEMaMH MOAOOHBIX TET
17 KonTponbnas padora no remam "Tena
BpameHus" u "O6beMbl Ten"
18 BekTop Ha MJIOCKOCTH U B IPOCTPAHCTBE http://www.it-n.ru
19 CroxeHne 1 BIYUTaHHE BEKTOPOB
20 YMHOXeHNE BEeKTOpa Ha YHCIIO
PasnosxeHue BekTopa 1o TpéM
21 HEKOMIUTaHAPHBIM BekTopam. [IpaBumiio http://www.it-n.ru

Hapajiiejacnuicaa




22

23

Pemenue 3anay, cBA3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUM C BEKTOPaMHU
[IpsimoyronbHas cucreMa KOOpAUHAT B

npoctpancTBe. KoopauHatel BeKTOpa.
[Ipocreiimune 3aa4u B KOOpIUHATAX

http://www.it-n.ru

24

VYron Mexay BekTopamu. CKaispHoe
MIPOU3BE/ICHNE BEKTOPOB

25

26

Brluncnenue yrioB Mexy IpsIMbIMUA U
IIJIOCKOCTSIMU

KoopauHaTHO-BEKTOPHBIN METOM MIPH
pEIIeHNY T€OMETPUUYECKUX 3a/1a4

27

Kontponbnas padota no Teme "BekTopsl u
KOOpJUHATHI B IPOCTpaHCcTBE"

28

29

30

31

[ToBTOpEeHME, 0000IIEHNE 1
cucremaTu3anus 3Hanuii. OCHOBHEIE
¢burypsl, GakThl, TEOPEMBI Kypca
TUTAHAMETPUH

[ToBTOpEeHuEe, 06001IeHNE 1
cucreMaru3anus 3HaHuii. OCHOBHbIE
¢burypsl, GakThl, TEOPEMBI Kypca
TUTAHUMETPUHT

[ToBTOpEeHuEe, 06001IeHNE 1
cucTeMaTH3alus 3HaHUH. 3a1aun
ITAaHUMETPHUHN U METOABI UX PCIICHUA

[ToBTOpeHue, 06001IeHNE 1
cUCcTeMaTHU3alus 3HAaHWH. 3a71auu
TUTAHUMETPUH U METOJIbI UX PCIICHHUS



[ToBTOpeHuE, 0000IIEHNE U
cucremarusanud 3Hanuii. OCHOBHEIE

32 1
¢burypsl, hakThl, TEOPEMBI Kypca
CTepEOMETPUH
33 HroroBas koHTposbHas paboTa 1
34 [ToBTOpeHwue, 0606meHPUIe u 1
crcTeMaTH3alus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

Marematuka: anredpa ¥ HadaJla MaTeMaTHIECKOTO aHAIIN3a, TEOMETPHSI.
['eometpust, 10-11 kmaccel, 6a30Bbii U yrinyOiaeHHsiid ypoau. JI.C. AtanacsH,
B.®. byry3os, C.b.Kagomues, 3.I".ITo3nsk, JI.C.Kucenera, MockBa

"[IpocBernieHue.»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

b.I'. 3uB. lugaktuueckue Marepuaisl o reomerpuu 1 10 knacca. Mockaa.
[Ipocsemenne.2007 - b.I'. 3uB. Jlugaktuueckue MaTeprualibl 0 reOMETPUHN IS
11 knacca. Mocksa. I[Ipocsemienue.2011r. - C.M. Caaksn, B.®. ByTy30B.
N3yuenne reomerpun B 10-11 knaccax. Kunra ns yunrens. Mocksa.
[Tpoceemenne.2007 - B.A. SIposenko [loypounsie pa3paOoTKu MO reOMETPUH.
JuddepenunpoBannsiii moaxon, 10 kinacc. Mocksa. «BAKO». 2009 - B.A.
Aposenxko Iloypounsie pazpabotku o reometpu. uddepeHurpoBaHHbIii
noaxon, 11 knacc. MockBa. «BAKO». 2012 23 - E.M. PabunoBuu MaTteMmaTuka.
3agaun Ha TOTOBBIX uepTexkax. ['eomerpust. 10-11 knaccel. MockBa. MJIEKCA.
2008 - A.I1. Epmosa, B.B. T'ono6opoasko. MaTtemaTtuka. Y CTHBIE POBEPOUYHBIC

u 3a4€THble padoThl. YctHas reometpus. 10-11 kmaccel. Mocksa. MJIEKCA.

2005



HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. «kEnrHOE OKHO J1OCTyMa K 00pa30BaTEIbHBIM PECYPCAM»-
http://windows.edu.ru/

2. «Enunas xoyekius udpoBhIX 00pa3oBaTeNIbHBIX pecypcoBy - http://school-
collection.edu.ru/

3. «DenepanbHbIA HEHTP HHPOPMAIIMOHHBIX 00Pa30BaTEIbHBIX PECYPCOBY -

http://fcior.edu.ru/

http://eor.edu.ru

Oo0pazoBatenbHbIe IHTEpHET-TOPTAIBI

1. Caiit MunucrepctBa oOpa3oBanus u Hayku P® http://www.mon.gov.ru

2. Caiit Poco6pasosanwus http://www.ed.gov.ru

3. ®enepanbHbiil moptan «Poccuiickoe odpazoBanue» http://www.edu.ru

4. Poccuiickuii o0pa3oBarenbHbIi moptan http://www.school.edu.ru

5. Karanor y4eOHbIX U3AaHU, SIEKTPOHHOTO 000PYA0BAHMS U SJIEKTPOHHBIX
o0pa3oBaTeIbLHBIX PECypCoB JjIs 00Iero oopazosanus http://www.ndce.edu.ru
6. llIxomsHbIH mopTan http://www.portalschool.ru

7. ®enepanbublii moptan «THGOpMaImOHHO-KOMMYHHUKAITMOHHBIC TEXHOJIIOTUH B
obpazoBarum»http://www.ict.edu.ru

8. Poccuiickuii mopTan OTKpeITOro oopaszosanus http://www.opennet.edu.ru

9. ITopran Math.ru: OubnuroTeka, MearaTeKa, OJUMITHA/bI, 3a/1a4H, HAYIHbIC



IIKOJIBI, ICTOpHs MaTematuku http://www.math.ru

10. I'azera «Marematuka» M3narensckuit Jlom «IlepBoe ceHTAOPs
http://www.math.1september.ru

11. MaremaTuka B IKOJIE€ — KOHCYJIbTALTMOHHBIN LIEHTP
http://www.school.msu.ru

12. Untepl'Y.ru — MHTepHeT-rocyaapcTBo yuurenei http://www.intergu.ru
13. Cetb TBOpUECKHUX yuuTenen http://www.it-n.ru

14. )Kypuan «Hayka u odpa3zoBanue» http://www.edu.rin.ru

15. MexnaynapoHas acconuanus «Pa3suBatoniee ooyuenue» - MAPO
WWW.maro.newmail.ru

16. Caiit LlenTpa cucremuo-aestenbHocTHOM niegaroruku «l1lkoma 2000...»
www.sch2000.ru

17. Caiit obpazoBartesbHOl cuctembl «I1lkoma 2100» www.school2100.ru
18. CaiiT u3natensctBa «Benrana-I'pad www.vgf.ru

19. Caiit uznatenbcTBa «AkagemMkHura/Yueonuk Www.akademkniga.ru
20. Caiit u3narenbctBa «JIpoda» www.drofa.ru

21. OtkpeITHIH KOJIeK: MaTtemartuka http://college.ru/matematika/

22. EI'D matemaruka: http://www.uztest.ru/

23. MaremaTtuueckuie >TioasL: http://www.etudes.ru/

24. Marematuka. Kommerorep. O6pazoBanue. http://www.mce.su/

25. KBAHT: http://www.kvant.info/



26. Obpa3oBaTtenbHbI MaTeMaTUYECKU callT EXponenta.ru:
http://www.exponenta.ru/
27. OnuMmnuaapl 1 KOHKYPCHI TT0 MaTEMATUKE ISl IIIKOJILHUKOB

http://www.bashmakov.ru

28. Bcepoccwuiickast oJuMIIHaIa MIKOJFHUKOB IO MaTEMaTHKE
https://olimpiada.ru/

29. 3agauHuK IS TOATOTOBKH K OJMMITHAIaM TI0 MaTeMaTHKeE
http://math.rusolymp.ru

30. 3anumatenbHas MaTeMaTHKa — OJIMMITHAIBI, UTPBI, KOHKYPCHI 10
MaTeMaTHKe JJIs IKOoIbHUKOB http://tasks.ceemat.ru

31. MaremaTnyeckue OIUMIINAAGI I [IKOJIHbHUKOB
http://www.math-on-line.com

32. MareMaTH4eCKHE OJIMMITHA]IBI M OJTUMITHATHBIC 3a/1a91
http://www.olimpiada.ru

33. MexayHapoaHblii MaTeMaTudeckuii KoHKypc «Kenrypy» http://www.zaba.ru
34. Iudposoii oOpazoBaTenbHbIN pecypc s mkon «AKmacey
https://www.yaklass.ru

35. [{udposoit 00pa3oBaTeNbHbIH pecypc A mKkoa «SKysmarty
https://skysmart.ru/

36. OOpa3zoBaTeNbHBIN TOPTAT IJIS MOATOTOBKU K K3aMEHAM

https://ege.sdamgia.ru/



37. udporas odbpazoarenbHas cpena: MudopmMamoHHO-KOMMYHUKAITMOHHAS

wiatopma «Chepym» https://sferum.ru
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