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INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
obyuaromuxcss 10 —11 kmaccoB pazpaborana Ha ocHoBe DeaepanabHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEAHET0 OO0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPATUIUNA POCCUUCKOTO 0Opa3oBaHUSI.
Peanuzanusi mporpamMmbl 00ecTieunBaeT OBIAJEHUE KIFOYEBBIMU KOMIIETCHIIUSIMU,
COCTABJISIFOIIIMMU OCHOBY JIJII CaMOpPa3BUTHUSI U HENPEPHIBHOIO 0Opa3oBaHUS,
[[EJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W II03HABATEIBHOTO PAa3BUTHUSA
JUYHOCTH 00YyYaromMnXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOocTh yueOHOTO Kypca TeOMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METAaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTAaTOB OOyYEHUS I'€OMETPUM B HANPABICHUU JUYHOCTHOTO
pa3BUTHs OO0y4aromuxcsi, (opMHUpoBaHUS (YHKIMOHATIBHOM MaTeMaTH4eCKOU
I'PaMOTHOCTH, U3YUYEHHS IPYTrUX y4eOHbIX AMCHMIUIMH. PazBuTre y oOydaroumxcs
NpPaBUIBHBIX MPEACTABICHUA O CYIIHOCTH U NPOUCXOKIEHUU T'€OMETPUUYECKUX
abcTpakiuii, COOTHOUIEHHM pEajJbHOIO0 M HJI€aJbHOI0, XapakTepe OTPaKEeHUs
MAaTEMATUYECKOW HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
Tr€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJIEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yyaluxcs, a TakKe KauyeCTB MBIIJICHHUS, HEOOXOAMMBIX I aJanTaludd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHUs, Tak Kak oOOeCrneyrMBaeT BO3MOXKHOCTh H3Y4YEHUS Kak
JUCUUIUIMH €CTECTBEHHO-HAYYHOM HAIPaBJIEHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIlUIeHHE, (HOpPMUpPYEMOE MpU HU3YYEHHH OOYYarOIIUMUCS
NOHATUHHBIX OCHOB FT€OMETPHUH U MIOCTPOCHHUH LIETIOYKU JOTUYECKUX YTBEPKICHUN
B XOJ€ pELICHUS TEeOMETPUYECKHX 33a7ad, YMEHHUE BBIABUIATH U ONPOBEPraTh
TMIIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCS NP PEIICHWU 3a/lad €CTECTBEHHO-
HAy4YHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3UKH.

YMeHHE OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsIX AEATENbHOCTH 4YesoBeka. OpueHTauus 4elloBeKa BO BPEMEHU M



MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIMHaIbHOTO ObITHs, (opma
OTpPaXEHUSI OKPYKAIOIIETO MHPA, YCIOBHE YCIENTHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHus  JeHCTBUTENRHOCTH. OmepupoBaHWe  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUABI y4EOHOM U TPYIOBOM NE€ATEIHLHOCTH,
SBJIIETCSI OJHUM W3 MPO(ECCHOHATBHO BaXKHBIX KAdyeCTB, MOITOMY aKTyallbHa
3amada (opmMupoBaHHS y OOyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUIEHUS — CYIIECTBEHHOTO KOMITIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAaIIPaBJICHUSIM.
[leas ocBoeHusi mporpaMmbl ydeOHoOro kypca «l'eomerpusi» Ha 06azoBoM
ypoBHE 00OyueHus — 00IIeoOpa3oBaTeibHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOydarommxcss  4yepe3  0OecrieueHHEe  BO3MOXKHOCTH  MPUOOpETEeHUus |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKMX 3HAHMM W JCHUCTBUM,
crenupUIHBIX T€OMETPUH, BO3MOKHOCTH YCIIEITHOTO MPOJIOJDKEHUST 00pa30BaHus
M0 CTIEIMAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.
[Iporpamma 1o reomMeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3zoM, oOydaroniygecs: Ha
0a30BOM YpOBHE JOJDKHBI OCBOUTH OOIIME MATEeMaTHUYECKUE YMEHHUSI, CBSI3aHHBIC
co crnenu@uKod TEOMETPUHM ¢ HEOOXOAWUMBIE [JIi JKM3HH B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM UMEIOT BO3MOXKHOCTh HM3YYHUTh TC€OMETpPHUIO Ooee
rIyOOKO, €Clii B JaJbHEHIIEM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHMX B MPOPECCUOHAITBHON JEATEIHHOCTH.
JlocTikeHne 1enu OCBOCHMSI TMPOTpaMMbl  OOECIIEUMBACTCA PEIICHUEM
COOTBETCTBYIOIIUX 3anad. [IpuopureTHBIMH 3aJadyaMd  OCBOGHHSA  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTCs:
e (opMupoBaHue mNpeACTaBICHUS O TEOMETPHUM KaK dYacTH MHPOBOKH
KyJbTYPBI K OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHue TpeEACTaBICHUS O MHOTOTPAHHUKAX W TEJIaX BparleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJIENSIX, ITO3BOJISIONMINX ONKMCHIBATH
Y U3y4aTh pa3HbIC SBIICHHUS OKPYKAIOMIETO MUPA,;

e (opMupoBaHme yMEHHs pacro3HaBaTh Ha YEPTEkKax, MOACIIX U B

peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaIlCHUS;

e OBJIAJCHUE METOJAMH PEIICHMS 3aJlady Ha TIOCTPOCHUS Ha M300paKEHUIX

POCTPAHCTBEHHBIX (PUTYD;
e (opmMupoBaHMEe yMEHHUS ONEPUPOBATH OCHOBHBIMU TMOHATHSIMU O
MHOTOTPAaHHHUKAX ¥ TeJaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ad;

dbopMHupoBaHWEe yMEHHUS TPOBOJIWUTH  HECJOXKHBIE JIOKAa3aTEIbHBIC



pacCykJeHUsT B XOJE pELICHUS CTEPEOMETPUYECKMX 3aJad M 3a7ad C
IPaKTUYECKUM COAEPKaHUEM;

e pa3BUTHE MHTEJUIEKTYaJIbHbIX U TBOPYECKUX  CIIOCOOHOCTEH
oOy4Jarommxcs, IO3HaBaTEIbHOM  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUM, KpUTUYHOCTH MBIIIICHUS,

e (opmupoBanue (GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOM
TEOMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU WU3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMynupoBaTh HX Ha A3bIKE
T€OMETPUHU U CO3JaBaTh Fr€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKUIM ammapar [Jisg PelIeHUs] MPaKTHUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MOJTYYEHHBIE PE3YJIbTaThI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIIOUEHUE B KypC
CTEPEOMETPUM B Hayalle €ro HW3y4yeHus 3aJad, pelIlaeMblX Ha YpOBHE
MHTYUTUBHOTO MO3HAHUS, U ONPEeIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOIECCOB, MOTUBHUPYET K
JaJbHEUIIIEMY U3YyUYCHUIO MPEIMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOYy OOy4YEeHUSs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTHb IPEIMETHO-
IIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yyaluxcsi B Kypc€ CTEpPEOMETPHHM MPOBOAUTCA 3a CUET pEUIeHUs 3aJad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00pa3oB W  3aJad Ha  ONEpPUPOBaHUE
POCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIIEpUpPOBaHME O0Opa3oM — B YCIOBUSX OTBJICYEHUS OT
HarJIsiAHOCTH, MBICJIEHHOTO U3MEHEHHUSI €70 UCXOHOTO COJICPKAHUS.

OcHoBHbBIE copepkarelibHble TUHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukny, «IIpsiMble U TIIOCKOCTH B MPOCTpaHCTBE», «Tena BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBE». DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacrmpesensercs He TOJBKO [0 COJAEPKATENbHbIM JIMHHUSM, HO M MO ToJaM
oOy4YeHHs Ha YPOBHE CpeTHEro 001ero oopa3oBaHusl.

Conepxanue o0Opa30oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacopenefl€éHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIaJICHUE T'€OMETPUUYECKUMHU
MOHSATUSIMU U HABBIKAMH OCYIIECTBIISIOCH MOCIE0BATENBHO U MOCTYMATENIBHO, C
COOJTI0/IEHNEM TPHUHIIAIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIOUYAINCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEACTaBICHUNA OOYy4YalolUXCs, pacuIupsis U
yrayOnsis e€, o0pasysi IpOYHble MHOKECTBEHHbIE CBA3H.



MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reoMeTpuu oTBOAUTCS 2 4aca B Heneno B 10 kitacce u 1 yac B
Heneno B 11 kitacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbeie. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B MPOCTPAHCTBE: IApAJUICNIbHbIE TNPSMBIE B  IPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IIockocte. [lpocTeiliine mnpocTpaHCTBEHHbIE (PUIypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; TOCTPOCHUE CEUCHUH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHINKYISIPHOCTH TMPAMONM M IUIOCKOCTH, TEOopemMa O NPsIMOM
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT MNpSIMOM 10  TUIOCKOCTH,  TPOEKUUs  (GUrypel  HA  TUIOCKOCTb.
[lepneHauKyISIPHOCTh  TJIOCKOCTEH: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKY; pa3BEPTKa MHOTOrpanHuka. [Ipusma: N-yronpHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasl U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiejienune]; U ero cpoucrtsa. [lupammpma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPAMUJIbI;, OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMUJIBI; IPABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
MpaBUWIbHAS MNHPAMUJA; NPABWIbHAA TPEYrojbHAs NUPAMHUIA W MPABUIIBHBIN
teTpa’dap; KkyO. IlperncraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadp U ukocadap. CeueHus Npu3Mbl U TUPaAMUIBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TMOBEPXHOCTU NPABWIHHON MHUPAMUIBI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KVIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue UWINHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBAaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: 1eHTp, paauyc, IUaMETp; IJIOMIATb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnionoxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOunanun Ten BpalleHuss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpaIleHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 006 00béEME
NPsIMOYTOJIBHOTO TMapajuiesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM Mmapa u miomass chepsl.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJl.

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miIocKkocTH U B mpocTpancTBe. Cl0KEeHNE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBUJI JACUCTBHM € BekTtopamu. IIpsaMoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKajasipHOE MNPOU3BEIEHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHHUCKOTO OOIIECTBa, MPEACTABICHHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTHX HayKaxX, TEXHOJOTusX, chepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKIECHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro U 6€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MUTAaHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOHS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpLIaTh OCO3HAHHBIM BBIOOP
Oynymedr mnpodeccnrt W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKCHHH BCEHW KU3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMHUYICCKUX MPOIIECCOB HAa COCTOSIHHE MPUPOTHOW M COIUATBHOMN
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOJKHBIX MTOCIICJICTBHH JIJIsI OKPY>KAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3sBUTUSA W 3HAYMMOCTH JUIS PA3BUTHS [IMBHWIM3AIWN; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS MPOTPAMMBI Y4EOHOTO MpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXCs (0C80eHUe
Memo008  NO3HAHUA ~ OKpYJCaArwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBISBJIATH U XapaKTEPH30BaTh CYIISCTBEHHBIC IPU3HAKU MATEMAaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opmMymupoBaTh W MPeoOpPa30OBBIBATH  CYXKICHUS:
YTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYMH;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApUAHTOB peElIeHUs, BBIOUpaATh Hauboiee MNOAXOAANIMN ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN OKCTICPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOIONEHUS, WCCIEAOBaHUs, OIICHUBATH JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIBISITH ACPUIUTH UHPOPMAIINH, JTaHHBIX, HEOOXOIUMBIX JJIsi OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUPOBaTh MHGOPMAIIHIO, TIPEJCTABIATh €€ B PA3IMYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  0Oecneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIpUHUMATh U (GOPMYyIHPOBAaTh CYXKICHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0/ 00CYKIEHU 3a7jaBaTh BOIPOCHI 10 CYIIECTBY 00CYK/1a€MOI TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOU Gopme popMyaupoBaTh pa3HOIJIACUs, CBOM BO3PAKECHMUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYyAIbHON pabOThI MPU PEIICHUH YUEOHBIX 3a/1a4; TPHHUMATH I1E]Th
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboTHI, pacTpeaesITh BUABI paOOT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (popmax paboThl (00CYXIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE INITYPMbD» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHSI.

Vuusepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILICHUs 3a]]aul, BEIOUPATh CIIOCO0 pelIeHHs
C YYETOM MUMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJaJ€Th CHOCOOAMHU  CaMOINPOBEPKH, CAMOKOHTpOJIA THpolecca H
pe3yabpTara peleHnsl MaTEMAaTHYECKOM 3a/1a4u;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IIPH DPEIICHHUH
3a/layd, BHOCHUTb KOPPEKTHUBBI B JE€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa ILEIU M YCIOBHUSIM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpruMeHSATh aKCHOMBI CTEPEOMETPUM U CIEACTBUS W3 HUX IPH PEIICHUH
reOMETPUUYECKUX 3a/1a4.

OmnepupoBaTh MOHIATHSAMU: MAPATUICTBHOCTD U MEPICHINKYISIPHOCTD MPSIMbBIX
Y TJIOCKOCTEHN.

KnaccupumupoBath B3auMHOE paclONIOKEHUE NPSIMBIX W IJIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMH: JIBYTPAHHBIM yrojl, TPaHd JABYTPAHHOTO YTJa,
peOpo IBYrpaHHOTO yria; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TOHSATHSIMH: MHOTOTPAaHHHMK, BBIMYKJIBIA ¥ HEBBITYKJIbIH
MHOT'OTPaHHHK, SJIEMEHTHl MHOTOTPaHHHKA, TIPAaBUIIBHBII MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHJBI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIA
KjIaccu(uKanuy  (BBINYKIBIE W HEBBINYKIbIE MHOTOTPAaHHUKH; TPABUIIBHBIC
MHOT'OTPaHHHKH; MPSIMbIE ¥ HAKJIOHHBIE TIPU3MBI, TIApaIJICIICITUTIC IBI).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSACHATH IPUHIIUIIBI IOCTPOCHHSI CEUSHHH, HCTIONIB3YST METO/T CIICTIOB.

CTpouTh CEYCHHS MHOTOTPAaHHUKOB METOJOM  CJICOB, BBIMIOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYDP: BUI
CBEpXy, COOKY, CHU3Y.

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3Iam Win
aITOPUTMaM, TPUMEHSS W3BECTHBIC AHAJIMTUYCCKHE METOIbl TPU PEHICHUU
CTaHJAPTHBIX MAaTEMAaTUYCCKHUX 3a7ad Ha BBIYHCIICHUE PACCTOSHUN MEXIY JABYMS
TOYKaMH, OT TOYKHM JO MpsIMOH, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAOIIUMUCS TPSIMBIMH.

Pemrate 3aaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEIMYHMH 110 00pas3iaM Uiu
aNropuTMaM, MPHUMEHSsS W3BECTHBIE AaHAJIUTUYECKHE METOJbl NpU PELICHUU
CTAaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIY
CKPEUIMBAIOIIMMUCS ~ MPSIMBIMH, MEXKIy TpPSIMOH H IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, JIBYTPAaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMua) ¢ TpUMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
IUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMaMuU MOTOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO IaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUYECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HW3YYEHHBIE TOHATHA B IPOLECCE IOHUCKA PEMICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONM MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
WCITIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNX BEJINYMH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3ylolue KOHHYECKOH OBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

Pacno3naBath Tena BpaieHus (HUWJIMHIP, KOHYC, cdepa U map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BhICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BBICOTA IIAPOBOrO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMyII.

OnepupoBaTh TOHATUAMHU: MHOTOTPAaHHHK, BIHCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAST B MHOTOTPAHHUK WU TEJO
BpaICHUS.

BbaucnsaTe COOTHOLIEHUST MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BpallleHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATH, KAKUMU CBOMCTBAMH OHU 00JIJ1aIO0T.

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, Yroj MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPJIUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCKUEe 3aJayd Ha NPUMEHEHHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MATEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs mOpocTedIIMEe NPOTPAaMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh MOJy4YEHHbIE 3HAHUS HA MPAKTUKE: AHAIM3UPOBATH PEaJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIENOBATh IOCTPOEHHBIE MOJEIU C
MCIIOJIb30BaHUEM I'€OMETPUUYECKUX MOHITUI U TEOPEM, arllapara anreopbl; penaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanyecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LN (pPOBbLIE)
n/n NPOrpaMmbl Bcero Konrpoarurie o0pa3oBaTesbHbIEe pecypchl
padoThI
1 BBenenue B crepeomMeTpuio 10
5 [IpsiMble U TIOCKOCTH B TPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSAMBIX M IIIOCKOCTEH
3 HepneH)mIEyns{pHOCTb MPSIMBIX U 12
IUIOCKOCTEH
4 VYrubl MeXAy MPSAMBIMU U IUIOCKOCTSMH 10 1
5 MHororpaHHUKH 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 IToBTOpEHUE: ceueHus, pacCTOSIHUS U YTJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5




11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanyecTBo 4acoB

duekTpoHHbIe (LN (POBbLIE)

Ne i/ KoHTpoJbHbIe
NPOrpamMMblI Bcero o0pa3oBaTejibHbIE PecypChl
padoTshI
Tena BpaieHus 12
OOBEMEBI Tel 5
BekTopsl 1 KOOPAMHATEI B IPOCTPAHCTBE 10
[ToBTOpeHME, 0000IIECHNE, 7 1
CHUCTEMATHU3AIMs 3HAHHH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanyecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHOBHBIE IOHATUS CTEPEOMETPUU: TOUKA,
npsiMasi, TI0CKOCTb, MPOCTPAHCTBO.

1 [IpaBuna n300paxkeHUs HA PUCYHKAX: 1
n300pakeHMsI IIIOCKOCTEH, MapauiebHbBIX
HpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

) [TonsTHS: nEepecekarolecs MI0CKOCTH, 1
HepeceKaroIuecs npsmast ¥ INIOCKOCTh

3 [TonsTHS: nEepecekarolecs MIOCKOCTH 1
3HAKOMCTBO C MHOTOI'paHHUKAMH,

4 n300pakeHre MHOTOIPaHHUKOB Ha 1
PUCYHKaX, Ha MPOEKIIMOHHBIX YePTEKaX

5 HauanbHble cBeieHus 0 Ky0e u nupamue, 1
UX Pa3BEPTKU U MOJIEIIHN.
HauanbHble cBeieHus 0 Ky0e u nmupamuse,

6 uXx pa3BeépTKu U Mozenu. CedeHus 1
MHOT'OI'PaHHHMKOB

7 [ToHsiTHE 00 AKCMOMATHYECKOM TTOCTPOCHHUU 1
CTepEOMETPUH

3 [ToHsiTHE 00 AKCMOMATHYECKOM OCTPOCHHUU 1
CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH

9 [Tonatue 06 akCHOMAaTHYECKOM ITOCTPOSCHUH 1




CTCPCOMETPHUUN: AKCUOMBI CTCPCOMCTPUHU U
CJIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUH U CIIECTBUS U3

10
HUX
B3anMHoe pacnosioxkeHue npsMbIX B

11 MIPOCTPAHCTBE: MepeceKaronuecs,
napaelibHble U CKPEeIMBAIOLIMECs IPsMbIe
[TapannenbHOCTh NPSAMBIX U IUIOCKOCTEH B

12 IPOCTPaHCTBE: MapajljiesbHbIe NPsMbIE B
IPOCTPAHCTBE; MApaJIEIbHOCT TPEX
HPSMBIX
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B

13 npoctpaHctse: [lapaniensHOCTh NPSAMON U
IUIOCKOCTH

14 VYTl ¢ COHANPABICHHBIMUA CTOPOHAMH

15 VYron Mexy NpsSMbIMU B IPOCTPAHCTBE

16 VYron MexIy IpsSMbIMA B TIPOCTPAHCTBE.
Pemenue 3agau

17 [TapannensHOCTh MIIOCKOCTEMN:
napajulieJbHbIe II0CKOCTH

18 CBoiicTBa mapaieNbHbIX MIIOCKOCTEN
[Ipocreiinme npocTpaHCTBEHHbIE (PUTYPHI

19 Ha TUTOCKOCTH: TETPadp, KyO,
napajuiesienumnes

20 [Toctpoenue ceueHuit MHOrOrpaHHUKOB

21 [Toctpoenue ceuenuit

99 KonTtponbHas padora no teme "[Ipsimbie u

IUTOCKOCTHU B MPOCTPAHCTBE.




[TapannenbHOCTb NPSAMBIX U IIIOCKOCTEN"

[leprieHAMKYIASIPHOCTH NPAMOUN 1

23 IUIOCKOCTH: TIEPIICHANKYIISIPHBIE TIPSMBIC B
IIPOCTPAHCTBE

24 [Tpsimble napamienbHble U
NEPIECHIUKYIIIPHBIE K IITIOCKOCTH
[IpsimMble napaienbHble U

25 NEPIEHIUKYIIIPHBIE K IIJIOCKOCTH. Pemenne
3a1a4y

26 [Ipu3Hak nepnesauKyJISpHOCTH IPSIMOU U
IUIOCKOCTH

97 [Tpu3Hak neprneHuKyJIIpHOCTU IPSIMON U
1ockocTH. Pemenue 3anay

28 Teopema 0 psIMO¥ ITEPIIEHANKYIISPHOU
IJIOCKOCTH

29 Teopema o psIMOM IEPIIEHANKYIISIPHON
II0CKOCTH. Pemenne 3anay

30 TeopeMa 0 IpsAMO¥ NTEPIIEHAUKYIAPHOU
IIJIOCKOCTH

31 [IeprieHauKYISp U HAKIOHHBIE

39 IlepnieHAUKYIISAp U HAKIIOHHBIC: PACCTOSHUE
OT TOYKH J0 INIOCKOCTH
[IeprieHAUKYISAp U HAKIIOHHBIE: PACCTOSHUE

33 OT TOYKH 110 INIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH

34 IlepneHauKyIsip ¥ HAKJIOHHBIE: PACCTOSHHE
OT NPAMOU 110 INIOCKOCTH

35 VYrsl B IPOCTPAHCTBE: YIOJl MEXAY MPSIMON




" IIJIIOCKOCTBIO

36 JIByrpaHHBIi yrou

37 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JIBYTPaHHOI'O yIJla

38 [eprieHAUKYIAPHOCTH MIIOCKOCTEN

39 [Ipu3Hak nepneHANKYIIPHOCTH ABYX
IIJIOCKOCTEMN

40 [IeprieHAMKYIAPHOCTD INIOCKOCTEN: IPU3HAK
NEPIEHIUKYJIIPHOCTHU ABYX INIOCKOCTEN

41 Teopema o Tpéx meprneHANKYIIpax

42 Teopema o0 TpEX NEPHEHAUKYIIAPAX.
Pemenue 3amau

43 Teopema o TpEX mepreHANKYIIpax
KonTponbhas pabota no remam

44 "IlepneHUKYISIPHOCTD MPAMBIX U
w1ockocTe" 1 "YTibl MEXAY IPSMBIMU U
IJI0CKOCTSAMU"
[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE

45 3JIEMEHTBl MHOTOI'PaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPaHHUKU; Pa3BEPTKA
MHOTOTpaHHMKA
[Tpusma: N-yrospHas npusMa; rpaHu U

46 OCHOBaHUS IPU3MBL; IIpsIMasi U HAKJIOHHAsI
npu3Mbl; OOKOBas U MOJIHAS TIOBEPXHOCTh
IIPU3MBI

47 [Tapannenenunen, NpsAsMOYTOIbHBIN
napaJuleJIeNuIe] U €ro CBOWCTBA

48 [Tupamuna: N-yroipHas nupamuia, rpaHu u




OCHOBaHUE MUPaMUIbI; OOKOBAS U MOJTHAS
MOBEPXHOCTh MUPAMU/IBL; IPABHIIbHAS U
yceu€HHasi TupaMuIa

49

[IpaBusibHBIE MHOTOTPAHHUKU: TTOHSTHE
MPaBUIILHOTO MHOTOIPAHHUKA; TpaBUJIbHAS
MpU3Ma U MpaBUJIbHAS MUPAMU/IA;
[paBUJIbHAS TPEYTOJIbHAS TUPaAMUIA U
MPaBWIBHBIN TeTpadip; KyO

50

[IpencrasieHue o NpaBUIBHBIX
MHOIOIpaHHMKAX: OKTadp, JOACKa’Ip U
UKOCadP.

o1

CuMMeTpus B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIIbHO TOYKH, MPSIMOH, TNIOCKOCTH.
DJIEMEHTHI CAMMETPHUH B TUpaMuax,
napajuiejenuneax, npaBUiIbHbIX
MHOTOT'PaHHHUKAX

52

53

Beluncnenue 351eMEHTOB MHOIOTPaHHUKOB:
pé06pa, TuaroHanu, yribl

[Tnomaabs 60KOBOM MOBEPXHOCTH U MOJIHON
MIOBEPXHOCTHU MIPSIMOM IPU3MBI

54

[Tomane 60KOBOI MOBEPXHOCTH U
MOBEPXHOCTH MIPABWIILHOW IMHPAMHUJIBI,
TeopeMa O TUIOoIIaau OOKOBOM MOBEPXHOCTH
YCEUYEHHOU MUPaMUIbI

55

56

KonTponbhas pabota no teme
"MHororpaHHuku"

TTousaTtue 00 00BEME

57

O06bEM upamMuIbl




58 O0béM mupamuel. Pemenne 3amagd 1
59 OO0BEMBI MUPaMHUIBI M YCEUSHHOM 1
TTUPAMHU/TBI
60 O0BEM TUpamMu bl 1
61 O06BEM pu3MBbI 1
62 O0BEM pu3Mebl. Permenue 3aqau 1
63 OO6BEMBI MHOTOIPaHHUKOB 1
64 KonTponbnas pabota no reme "OObEMBI 1
MHOTOTPaHHUKOB"
[ToBTOpenue, 00600IIEHNE CHUCTEMATH3AIUS
65 3HaHu#. [locTtpoeHue ceueHmii B 1
MHOTOTPaHHHUKE
[ToBTOpenue, 00600IIEHNE CHUCTEMATH3AIUS
3HaHUM. BpIYKCIIEHHE PACCTOSIHUM: MEXKIY
66 JIBYMsI TOYKaAMH, OT TOYKH JI0 TIPSIMOM, OT 1
TOYKH 0 TIIOCKOCTH, MEXKITY
CKPEIIHUBAIOIIUMUCS TIPSIMBIMU
67 Wrorosas koHTposibHas paboTa 1
[ToBTOpenue, 06001IeHNE cucTeMaTH3aIUs
3HaHUH. BbIYKCIIEHHE YTIIOB: MEXKIY
68 CKPEIINBAIOIIUMHUCS MIPSIMBIMHU, MEKITY 1
IPSIMOM 1 TTIOCKOCTBIO, IBYTPaHHBIX YTJIOB,
YTIJIOB MEXY TUTOCKOCTSIMHU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: ueHTp, paanyc, IuameTp;
IO/ IOBEPXHOCTH CEpHhI
B3aumnoe pacrnionoxenue chepsl U
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
chepe; iomaab chepsl

KoanyecTBo 4acosB

Bcero

KonTposbHbie
padoThI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTeJibHbIE

pecypchl

N3o6paxenue chepsl, mapa Ha
mockocT. CedeHus mapa

[yt IpruvecKkas mOBEepXHOCTb,
o0pa3yroIne UIHHIPHIECKON
IMOBEPXHOCTHU, OCb III/IJ'II/IHI[pI/ILIeCKOI\/’I
TIOBEPXHOCTH

]_II/IJ'II/IHI[pZ OCHOBaHMS U OOKOBast
IIOBCPXHOCTD, O6p3.3y10]]_[351 " OChb,

ionaib 60KOBOW U MOJIHON MOBEPXHOCTH

I/I306pa)i(eHI/Ie OUIMHAPA Ha INIOCKOCTH.

Pa3Béprka nunuaapa. CeueHus MUIMHIPA

(MIJI0CKOCTHI0, MapasIeIbHON WK
NEPIIEeHAUKYIIIPHON OCH IIMIIMH]IPA)

Konnueckas moBepXHOCTh, 00pa3yromnme

KOHHYECKOM MMOBCPXHOCTHU, OCb U BCpPUINHA

KOHHYECKOM MMOBCPXHOCTU

Konyc: ocHOBaHuE U BepIINHA,




o0pa3yromias u OCh; MIOMAaAb OOKOBOW U
IOJIHOM MOBEPXHOCTH

Yceu€HHbI KOHYC: 00pa3yroume u

9 BBICOTA; OCHOBAHUS M OOKOBas 1
MMOBEPXHOCTh
N3006paxeHune koHyca Ha MIOCKOCTH.
Pa3BépTka konyca. CeueHus KoHyca

10 (TI0CKOCTBI0, MapasuIeIbHON OCHOBAHUIO, 1
Y IUIOCKOCTBIO, MPOXOISIIEH yepe3
BEPILUHY)

1 Komb6unanus ten BpaiieHus u 1
MHOTOTPaHHUKOB
MHororpaHHHK, ONUCAaHHBIA OKOJIO

12 cdepsl; cdepa, BcaHHAs B 1
MHOTOTPaHHUK WX B TEJIO BPALICHUS

13 [Tonsitre 06 06bEMe. OCHOBHBIE CBOMCTBA 1
00BEMOB TN

14 O0BEM UIMHIIpa, KOHYyCa

15 O06bEM mapa u wiomaask chepsl 1
[TonoOHbIE TeNa B MPOCTPAHCTBE.

16 CoOOTHOIICHUS MEXTY TUTOIIAITMHU 1
MMOBEPXHOCTEH, 00bEMaMHU MOJOOHBIX TEI

17 KonrtponsHas padora no temam "Tena 1
BpameHus" u "O6beMbl Ten"

18 BekTop Ha IMJI0CKOCTH M B MPOCTPAHCTBE 1

19 CrnosxeHue v BBIYMTAHNE BEKTOPOB 1

20 YMHOK€EHNE BEKTOpa Ha YUCIIO 1

21 Paznoxenne BexkTopa 1o Tpém 1




HEKOMIUIaHapHbIM BekTopam. [IpaBuiio
napaJienenumnena

22

23

24

Pemienue 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPABUII JCHCTBUM C
BEKTOPAMH

[IpsimoyronbHas cucreMa KOOpAUHAT B

npoctpaHcTBe. KoopauHatel BeKTopa.
IIpocreiimune 3axa4n B KOOpAMHATAX

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

25

Beruucnenue yrioB Mexay IpsIMbIMU U
IIJIOCKOCTSIMU

26

27

KoopauHaTHO-BEKTOPHBIN METOM MIPH
pEIIeHNU TEOMETPUUECKUX 3a1au

KontponbHas padota nmo teme "BekTopsr u
KOOpJAWHATHI B IPOCTpaHCTBE"

28

[ToBTOpenue, 0600IIEHNE U
cucreMarusanus 3HaHui. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

29

[ToBTOpenue, 0600IIEHNE U
cucreMaru3anus 3HaHui. OOBLEMBI U
TIJTOIIA I MHOTOTPAHHUKOB.

30

31

[ToBTOpenue, 0000IIEHNE U
cucrtemaTtusanus 3Hanuil. Tena BpameHus
IToBTOpenue, 0000IIEHNE U
cHCTeMaTH3alus 3HaHui. 3a1a4un
TUITAHUMETPUH U METOJIbl UX PELICHUS




[ToBTOpeHUE, 0600IICHNE 1

32 cUcTeMaTH3alys 3HAaHUN. 3a1aun 1
IUIAHUMETPUH B CTEPEOMETPUHN
33 HToroBast KOHTpOJIbHAs paboTa 1
34 [ToBTOpEHME, 0606H.[CHI:I€ u 1
CHUCTEMAaTH3aIMs 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» MaTtemaTrka: anrebpa v Hadaia MaTeMaTHUECKOTO aHAlIN3a, TEOMETPHSI.
I'eometpus, 10-11 kmaccel/ Atanacsa JI.C., bByty3os B.®., Kagomiies C.b. u

npyrue, AkunoHeproe oo6mectBo «M3natensctBo «IIpocsemenuey

METOINYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

Metonuueckue pekomennanuu. 10-11 kmaccesr (k yueonuky Atanacss JI. C. u

ap.)

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

Oo6pazoBatenbHbIl TOpTad «Poccuiickast AIeKTpOHHAS [ITKOIa

http://resh.edu.ru/.OtkpeIThIii OaHK 3a1aHUI IO MaTEMATHKE

http://mathege.ru.Odurmansusiii cair EI'D

http://www.ege.edu.ru/
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