[Tpunoxenne k OOIT COO
YTBEPKIAEHO MTPUKA30M
nupekropa MOY CILI Ne 87
o1 30.08.2024 Ne 141

MHNOACHUTEJBHASA 3AIIMCKA

Pabouas mporpamma ydyeOHoro kypca «['eomerpusi» 0a30BOTO ypOBHS IS
obyuarommuxcst 10-11 kmaccoB pa3paborana Ha ocHoBe DenepaabHOTO
rocyJapCTBEHHOTO 00pa30BaTENIbHOIO CTaHJapTa CpeaHEro oduiero oopa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABIBIIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPATULHUN POCCUUCKOTO 0Opa3oBaHUS.
Peanuzauus nporpaMMbl 00€CIIEUMBAET OBIAJCHUE KIIOUYEBBIMU KOMIIETCHLIMSIMH,
COCTaBJISIIOLIMMHM OCHOBY JJIi CaMOpa3BUTHS U HENPEPHIBHOTO 00pa3oBaHus,
LEJIOCTHOCTh OOILIEKYJBTYPHOTO, JUYHOCTHOTO M II03HABATEIBHOIO pa3BUTHUSA
JUYHOCTU 00yYaroXcsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TE€OMETPUM Ha YpPOBHE CpPETHEro OOLIero
oOpa3oBaHMsl OOYCJIOBJIEHA MPAKTUUYECKOM 3HAYUMOCTBIO METANpPEAMETHbIX U
NPEIMETHBIX Pe3yJbTaTOB OOydYeHHsS T€OMETPUH B HAIMpPABICHUU JHUYHOCTHOTO
pa3BuTUa oOydaronmxcsi, (GopMUpoBaHUS (PYHKIIMOHAIBHOW MaTeMaTUYeCKOM
IPaMOTHOCTH, U3YUYEHUS JIPYTUX YUEOHBIX TUCHUIUIMH. Pa3BuTne y oOydarommxcs
MPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTH W MPOUCXOXKICHUU TECOMETPUUECKHUX
abcTpakiuii, COOTHOLIEHUH pPEATbHOTO M HUICAIBHOTO, XapaKTepe OTpaKeHUs
MAaTEMATUYECKOM HAyKOM SBJIEHUA MW TMPOLECCOB PEATBbHOTO MHUpPa, MECTE
T€OMETPUU B CUCTEME HayK U POJIM MAaTEMAaTHYECKOTO MOJCTUPOBAHUS B HAYYHOM
MO3HAHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUS
yYaIllUXCsl, a TaKKe KAaueCTB MBIIIJICHUSI, HEOOXOAMMBIX [IJIsl aJamnTalid B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisieTcss OJHUM U3 0a30BBIX NMPEAMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaK Kak OOECIEYMBAET BO3MOXHOCTb H3YUEHHS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMPaBICHHOCTH, TaK ¥ TYMaHUTAPHOH.

Jlormdeckoe MbIIieHHe, (GopMupyemMoe MpH H3yUYeHUH OOydJaroIUMUCS
MOHSTUWHBIX OCHOB TEOMETPHUH M MOCTPOCHHUH IIETIOUKH JIOTHUECKUX YTBEPIKICHUHN
B XOJE pEIIEeHUS TeOMETPUYECKHX 3a]ad, YMEHHE BBIIIBUTaTh W OIMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJIB3YIOTCA MPH PEHIeHUH 3a/lad €CTECTBEHHO-
HAyYHOTO IIMKJIA, B YaCTHOCTHU U3 Kypca (DU3UKH.

YMeHue OpueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsaX AesATeNbHOCTH yesnoBeka. OpueHTalusi 4eloBeKa BO BPEMEHH U



IPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro CONUAIbHOTO ObITHs, (opma
OTPAXKEHHS OKPYKAIOLIETO MHpa, YCIOBHE YCIEUIHOTO MO3HAHUS M AKTUBHOTO
npeoOpazoBaHuss  AeWcTBUTENbHOCTU.  OnepupoBaHuE  IPOCTPAHCTBEHHBIMU
oOpazamMu OOBEAMHSET pa3Hble BUABl Y4eOHOM W TPYHOBOM JEATETHHOCTH,



SBJIIETCSI OJAHUM W3 TMPOQPECCHOHAIBHO BAXKHBIX KAYECTB, MOITOMY AaKTyaJlbHA
3amaya (opMupoOBaHUS y OOYYAIONMIUXCS MPOCTPAHCTBEHHOTO MBINIJICHUS Kak
Pa3HOBUAHOCTH OOpPA3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MIOJITOTOBKE K MPAKTUIECKON JACSITETLHOCTH TI0 MHOTUM HaIPaBIICHUSIM.

[lenp ocBOoeHMs TporpaMmMmbl ydeOHOTO Kypca «l'eomerpus» Ha 6a3oBOM
ypoBHE o0OyueHusi — 00meoOpa3oBaTebHOE M OOIIEKYJIbTYPHOE pPa3BUTHE
oOydaromuxcsi ~ 4epe3  oOecrleueHHE  BO3MOXKHOCTH — MPHOOpETEeHUss U
UCTIONb30BAaHUSI  CUCTEMATHUECKUX TEOMETPUYCCKUX 3HAHWA W JEeHCTBUM,
cen(PUIHBIX TEOMETPUH, BOSMOKHOCTH YCIEIIHOTO MPOIOJDKEHUS 00pa30BaHuUs
0 CTICITUATBHOCTSIM, HE CBS3aHHBIM C MPUKJIATHBIM HCIIOIH30BAaHUEM I'€OMETPHH.

[IporpaMmMa 1o reomeTpur Ha 0a30BOM YypOBHE IMpelHA3HaueHa JUis
OOyJaronuxcsi CpeIHEN MIKOIBI, HE UCIBITHIBABIINX 3HAYMTEIILHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOIO 001Iero oopaszoBanus. Takum oOpa3zoM, oOydaromyecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MaTEMaTUYECKUE YMEHUS, CBS3aHHbBIC
Co crmenupuKod TEOMETPUHU M HEOOXOMUMBIC IS XHU3HH B COBPEMECHHOM
obmectBe. Kpome 3T0ro, OHM MMEIOT BO3MOXKHOCTH H3YyYUTh T€OMETpUIO Ooiiee
rIIyOOKO, €CliM B JaJbHEWINEM BO3HHUKHET HEOOXOAMMOCTH B TE€OMETPUUYECKUX
3HAHUSX B MPOPECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1eNM OCBOCHHS TPOrpaMMbl 00ECTeUMBAETCS pElICHHUEM
COOTBETCTBYIOIIMX 3a7ad. [IpHOpUTETHBIMM 3ajJlayaMd  OCBOCHHsI  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kitaccax siBISIOTCS:

e (opmMupoBaHuEe mNpEACTAaBICHUS O TEOMETPUM KaK dYacTH MHPOBOMN

KYJIbTYPbI U OCO3HAHKE €€ B3aUMOCBSI3H C OKPYKAIOIITUM MUPOM;

e (opmMupoBaHue mpenCTaBICHHWS O MHOTOTPAHHUKAX M TeJaX BpaIleHUs
KaK 0 BXHEHIINX MATEeMaTHUYECKUX MOJIEISAX, MO3BOJISIONINX OMUCHIBAThH
U U3y4aTh pa3HbIC SABJICHUS OKPYKAIOUIEr0 MUPA;

e (dopMupoBaHHE YyMEHHsI paclO3HaBaTh Ha 4YEpPTEkKax, MOIEISIX U B
peaIbHOM MHPE MHOTOTPAHHHMKH U TeJla BpaIllCHUS;

e OBJAJCHUE METOJAMH PEIICHUS 3a/Jad Ha TMOCTPOCHUS HAa U300pa’KEHUSX
MPOCTPAHCTBEHHBIX PUTYD;

e (opmMupoBaHuMe yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHKAX M TeJaX BPAIICHUS U UX OCHOBHBIMHU CBONCTBAMHU;

e OBJAJEHUE  QJITOPUTMAMH  pEIICHUS  OCHOBHBIX  THIIOB  3ajady;
dbopMHpOBaHHE YMEHHS TPOBOJHWTH  HECIOXKHBIC JIOKA3aTCIIbHBIC
pacCyXJeHUsI B XOJI€ PCIIEHUS CTEPEOMETPUYECKUX 3adad U 3amady C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  UHTCIUICKTyIbHBIX U TBOPYECKHX  CIOCOOHOCTEH
oOydarommxcs, TO3HABAaTEIbHOW  aKTHBHOCTH, HCCIIEOBATEIBCKUX
yYMEHUH, KpUTUIHOCTH MBITIICHNUS,



e (opmupoBaHHe (GYyHKIIMOHATIBHON I'PAaMOTHOCTH, peneBaHTHOM
TEOMETPUU: YMEHHE paclo3HaBaThb MPOSBICHUS TIE€OMETPUYECKHX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B pEAIbHBIX KU3HEHHBIX
CUTYyallUsIX M TMPU M3YyUYECHUU APYTUX YUYEOHBIX NMPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (QopMyIupoBaTh HMX Ha S3bIKE
TEOMETPUHU U CO3aBaTh Nr€OMETPUYECKUE MOJAECIIH, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI amnmapar [Jjsl pemIeHUs MPaKTUKO-OPHUEHTHPOBAaHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTPAMMBI SIBIISIETCSl BKIIIOUEHHUE B KYpC
CTEPEOMETPUM B HAYaJle €ro HW3y4YEeHWs 3aJay, pelIacMbIX Ha YPOBHE
WHTYUTHBHOTO TTO3HAHMUSI, ¥ OTIPEIeIEHHBIM 00pa30M OpraHW30BaHHas paboTa HaJl
HUMH, 4YTO CIOCOOCTBYIOT PAa3BUTHUIO JIOTUYECKOIO M IMPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIAPYET MPOTEKAaHUE MHTYUTHBHBIX IPOLECCOB, MOTHUBUPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue OTHAETCS HATISAIHO-KOHCTPYKTUBHOMY METOJy OOy4Y€HHUs, TO
€CTh TEOPETUYECKHE 3HAHHSI UMEIOT B CBOECH OCHOBE YYBCTBEHHOCTb MPEIMETHO-
MIPAKTUYECKOM JEATENIbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX IPEICTABICHUN Y
yYallUXCS B Kypce CTEPEOMETPUM NPOBOAUTCS 3a CUET pELICHHs 3a1ad Ha
CO3/laHME  MPOCTPAHCTBEHHBIX 00pa30oB W  3aJad Ha  ONEPUPOBAHUE
POCTPAaHCTBEHHbIMU o0Opa3amu. Co3naHue o0pa3a MPOBOJUTCA C ONOPOWA Ha
HarJIIHOCTh, a OIIEpUpPOBaHUE O0O0pa3oM — B YCJIOBUSX OTBJIEYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOAHOIO COAECPIKAHNS.

OcHoBHBIE conepxkaTenbHble JIuHUKM Kypca «I'eomerpun» B 10-11 kmaccax:
«MHororpanHukm», «IIpsMble ¥ TIIOCKOCTH B MPOCTPAHCTBE», «Tena BpameHus»,
«BEeKTOpbI U KOOPAUHATHI B MPOCTPAHCTBE». DOPMUPOBAHUE JIOTUYECKUX YMEHUM
pacnpenenseTcss He TOJIBKO I10 COJEp)KAaTeNIbHBIM JIMHUSIM, HO W IO TrojAaMm
oOy4eHHs Ha YPOBHE CpEIHEro 00IIero ooOpa3oBaHusl.

Copnepxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM
OCBOCHHUS paboueil MporpaMmbl, pachpeieia€HHbBIM 10 rojaM oOy4eHus,
CTPYKTYpUPOBAaHO TakuM oOpa3oM, 4TOObl OBJAJCHHE T'€OMETPUUECKUMHU
NOHATUSMU U HaBBIKAMHU OCYLIECTBIISJIOCH IOCIEA0BATENIBHO U MOCTYIIATEIBHO, C
COOJIIOJICHUEM NPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIOYAIIUCH B
OOIIyI0 CHUCTEMY TI'€OMETPUYECKUX MPEICTABICHUN OOyYarONIMXCs, pacliupss U
yrayOssist e€, o0pa3ysi MpOUYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpun orBoautes 2 daca B Henenmo B 10 kimacce u 1 gac B
Henento B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe ¥ JIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpud. Toduka, ImpsAMas, IUIOCKOCTb,
npoctpancTBo. IloHsTHE 00 aKCMOMaTM4YECKOM IIOCTPOEHUU CTEPEOMETPUH:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3auMHOE pacnosnokeHue IMpsAMBIX B IPOCTPAHCTBE: IIEPECEKAOIINECH,
napajulelbHble W CKpeIMBamOIMecs mnpsAMble. llapamnensHOCTs MNpsAMBIX U
IUIOCKOCTEH B  IPOCTPAHCTBE: NApAJUICIBHBIE IPSMBIE B  IPOCTPAHCTBE;
MapaJuIeNIbBHOCTh TPEX MPAMBIX; HNaPALICIBHOCTD NMPAMOU M IIOCKOCTU. YTJIBI C
COHAIIPaBJICHHBIMA CTOPOHAMH; YTOJd MEXIy HpPSAMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTh  IIOCKOCTEM: IapajuleyIbHble  IUIOCKOCTH; CBOMCTBaA
napajuleNbHBIX IulockocTed. Ilpocreiimine mpoCTpaHCTBEHHbIE (QUIYyphl Ha
IJIOCKOCTH: TE€Tpa’ap, KyO, mapaiesaenunes]; IOCTPOCHUE CEUECHU.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIICHIUKYIISIPHBIE NPSMBIE B
IIPOCTPAHCTBE, NPSIMBIE NAPAJUICIBHBIE W IEPIEHAMKYJISPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYISIPHOCTA MPSIMOM M IUIOCKOCTH, TEOpemMa O MPSIMOU
NEPIEHINKYJISIPHONW TUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YTOJ MEXIy INPSMOU H
IUIOCKOCTBIO;  JABYIPAHHBIM  YroJl, JIMHEHWHBIA yrojd JABYTPAHHOIO  yIJa.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSTHUE
OT TOpsAMOM 10  IJIOCKOCTH,  MHpOeKuuss  (GUrypel  Ha  IUIOCKOCTb.
[leprieHIUKYISPHOCTh  IIJIOCKOCTEW: NPHU3HAK  MEPHECHAMKYJSIPHOCTH  ABYX
IWIOCKOCTEN. TeopeMa 0 TpEX NMEepIEHIUKYIIApaXx.

MHororpaHHuKHU

IloHATHE MHOTOTpaHHUKA, OCHOBHBIE JJIEMEHTHl MHOI'OTPAHHMKA, BBIITYKJIbIC
Y HEBBIITYKJIBIE MHOTOIPAHHUKH; pa3BEPTKAa MHOrOrpaHHuka. [Ipu3ma: N-yronpHas
npu3Ma; TPaHU U OCHOBAHHUS NMPU3MBbI; IpsiMasi M HaKJIOHHAs MPU3Mbl;, OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. ITapannenenunen, IPSAMOYTOJIbHBIN
napajulelienune]; U ero cpoucTBa. Ilupammpma: N-yrosbHas nmupaMuaa, rpaHd U
OCHOBAaHME MUPAMMUJIbI; OOKOBAs U MOJHAS TOBEPXHOCTh MUPAMUbL; MPAaBUIIbHAS U
yceu€HHas MNHpaMHua. OJEMEHThl MpU3Mbl M nHUpaMuibl. [IpaBuibHbIE
MHOTOI'PAHHHUKH: MOHSATUE MPABUIBHOTO MHOTOTPAHHUKA; MPABHIIbHAS MpU3Ma H
npaBWiIbHAs NUpaMuAa; NpaBWIbHAS TPEYrojibHas NHPaMHUIA W IPABUIIBHBIN
teTpa’ap; KyO. IlpeacrtaBieHue O MpPaBUWIbHBIX MHOTOIPAHHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMHUIBI.

CuMmMmeTprs B TIPOCTPAHCTBE: CHUMMETPHSI OTHOCHTEIBHO TOYKH, IMPSMOM,
IUIOCKOCTH.  DJEMEHThl CUMMETPUM B IUpamMugax, MNapajulesIeluIenax,
NPaBUJIbHBIX MHOTOIPAHHHUKAX.



Beruncnenre 9SJI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, MMAroHAM, YTJIbL.
[Tnomane OOKOBOM TOBEPXHOCTH M TIOJHOM TMOBEPXHOCTH MPSMOM TMPHU3MBI,
IUIOLIAJb OCHOBAHMM, TeopeMa O OOKOBOW IOBEPXHOCTH MPSAMOM MPU3MBI.
[Inomans OOKOBOW TOBEPXHOCTH U TOBEPXHOCTH TMPABUIBLHON MHPaMU/IBI,
TeopeMa O IUIomaau ycedéHHoM mupamuabl. Ilonstue 06 00bEMe. OOBEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGupie Tena B mpocTtpaHcTBe. COOTHOMIGHWS MEXAY IUIOMAIASIMHU
MOBEPXHOCTEH, 00bEMaMU TTOJI0OHBIX TEll.

11 KJTACC

Tesia BpameHus

HunmuHaapuyeckas MTOBEPXHOCTB, oOpasytoliue UUAJTMHIPUYECKON
MOBEPXHOCTH, OCh LWJIMHAPUYECKON MOBEPXHOCTU. L{MIMHIOp: OCHOBaHUS H
OOKOBasi TMOBEPXHOCThb, OOpa3zyrollass U OCh; IUIONIAJb OOKOBOM U MOJHOU
MOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yrolne KOHUYECKOM MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON moBepxHocTu. KoHyc: OCHOBaHME U BepIInHa, o0pa3yroias
U OCh; IO, OOKOBOM U TIOJHOM TOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETP; IUIOIIAJb MOBEPXHOCTU CQEPBHI.
B3auMHoe pacrnionoxxenue chepsl U MIOCKOCTH; KacaTesbHas MIOCKOCTh K cdepe;
10 ChEpHI.

N300pakeHne Ten BpalleHUsl Ha MII0CKOCTU. Pa3BEpTKa IUIMHApPA U KOHYCA.

KomOunamuu Ten BpalleHUss W MHOTOIPAaHHUKOB. MHOrOrpaHHUK,
OMHUCAHHBIA OKO0JIO cdephl; chepa, BOHMcaHHAS B MHOTOTPAaHHUK, WU TEJIO
BpalICHUSI.

[Tousarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Teil. Teopema 00 00bEmMe
NPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBus u3 He€. OO0bEM UMIMHApA,
KoHyca. O0BEM 11apa U MIoIaab chephl.

[Togo6ubeie Tena B mpocTtpancTBe. COOTHOIIEHUS MEXAY IUIOMAIASIMU
MOBEPXHOCTEHN, 00hEMaMU TTOI0OHBIX TEJI.

Ceuennss mwiMHApa (MapajuiebHO YW MEPHEHAUKYJSIPHO OCH), CEUYEHUS
KOHyca (mapajuleIbHO€ OCHOBAaHUIO U MPOXOSIIEE 4Yepe3 BEPIIMHY), CECUEHUS
niapa.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miockoct U B mpocTpancTBe. ClI0KEHNUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. Pa3noxkeHue BeKTOpa Mo TPEM HEKOMIUIaHAPHBIM
BekTopaMm. IlpaBuno mapauienenunena. Pemenue 3amad, CBS3aHHBIX C
IIPUMEHEHUEM IIpaBUJl JACHUCTBUUA C Bekropamu. lIpsAmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTtBe. Koopaunatel Bekrtopa. IIpocredmme 3amaun B
KOOpJIMHATax. YTOJ Mexay BekTopamu. CKalIpHOE NpPOU3BEAEHUE BEKTOPOB.
Brruncnenue yriioB Mexay NpSIMBIMU U IJIOCKOCTSMH. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1ay.



INJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yibTaThl OCBOEHHSA NPOrpaMMbl Y4eOHOro mpeaMera
«MaremMaTnka» XapakTepu3yrTCs:

I'pa:xxnanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKITAHCKOHN TO3UIIMN 00YUYaAIOIIET0Cs KaK aKTUBHOTO
M OTBETCTBEHHOIO 4Yj€Ha POCCHUUCKOrO OOIIECTBA, MPEACTABICHHEM O
MaTEMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBIICHHM,
MpoLeIyp TpakTaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TIpP.), yMEHHUEM
B3aMMOJICHCTBOBAaTh C COIMAIbHBIMU WHCTUTYTaMHU B COOTBETCTBUM C HX
GyHKIMSIMU ¥ HA3HAYCHUEM.

IlaTpuoTnyeckoe BoOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUNCKOM IpaKaaHCKOM UACHTUYHOCTH, YBAXKEHUS K
MPOIIIOMY U HAaCTOSIIEMY POCCUHCKOM MAaTEMATUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUAM POCCHUICKUX MaTEMATUKOB M POCCUMCKOM MATEMATHYECKOW IIKOJIBI,
K HCIOJIb30BAHUIO ATHUX JOCTHKEHUW B JIPYIMX HayKax, TEXHOJOTHSX, cdepax
HKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI0 BOCITUTAHMS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HApOJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, JTUYECKOrO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUN HAyKHU U JIESITEIHLHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHUPY, BKJIIOYAs ACTETHUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEM, 00OBEKTOB, 3azjady, pELICHN, paccyXACHUM;
BOCIIPUHUMYHMBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3IMyHbIX BUJOB UCKYCCTBA.

dusuyecKkoe BOCIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUS TPUMEHSTh MaTEeMaTUYEeCKUE 3HAHUS B
MHTEpecax 3JJ0pOBOro U 0€30MmacHOro 0opasa >KM3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 37I0POBBIO (3I0pOBOE MUTAHUE, COATAaHCUPOBAHHBIA PEKUM 3aHSATHU H

OT/IbIXa, peryJisipHast busnueckas AKTUBHOCTb); bu3ngecKoro
COBEPIIICHCTBOBAHMSI, npu 3aHITHIX CIIOPTUBHO-03/I0POBUTEIHLHOM
JEeSITETTHHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IIEHHOCTH TPYHOJIOOMS; MHTEPECOM K
paznmuuHbiM  cpepam  NMPOPECcCUOHANBHOW  JEATEIbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPUJIOKEHUSIMU, YMEHHEM COBEpIIAaTh OCO3HAHHBIN BHIOOD
Oyayuieit mpodeccun W peaau30BbIBaTb COOCTBEHHBIE JKU3HEHHBIC IJIaHbI;



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MAaTeMaTHYeCKOMYy OOpa3oBaHHUIO W
caM000pa3oBaHUI0 HA TPOTSHKCHHH BCEW KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYacTHIO B PEIICHUU MPAKTHYECKUX 3a/1a4 MATEMATUIECKON HAITPaBICHHOCTH.

IK0JI0rHYeCKOe BOCIINTAHUE:

C(OPMUPOBAHHOCTHIO JKOJOTHYECCKOW KYJIbTYpbl, MOHHMMAaHHUEM BIIHSHHS
COLIMATbHO-PKOHOMUYECKUX TPOIIECCOB Ha COCTOSHUE MPUPOTHOW M COIMAIBLHON
CpeIbl, OCO3HAaHHEM TJI00AJBHOTO  XapakTepa JKOJOTHYCCKUX  IpoOJIeM;
OpUCHTAIMCH Ha NMPUMEHCHHE MaTEeMaTHYCCKHX 3HAHUHU JUIS PEIICHUS 331av B
o0nacTh OKpyXKamIeld cpepl, IUIAHUPOBAHUS TOCTYNKOB U OIEHKA HX
BO3MO>KHBIX MTOCIICJICTBHH JIJIsI OKPY>KAIOIIEH CPeIbl.

IleHHOCTH HAYYHOTO TO3HAHMUSI:

C(OPMUPOBAHHOCTHIO MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAyKM ¥  OONICCTBCHHOW MPaKTUKH, ITOHUMaHHEM
MaTEeMaTHYECKOH HayKM Kak c@epbl 4YeIOBEUSCKOH ACSITeIbHOCTH, ITaroB e
pPa3BUTHA W 3HAYMMOCTH IS DPA3BUTHS [MBWIM3AINU, OBJIAJICHUEM S3BIKOM
MaTEeMaTHKd M MaTeMAaTHYECKOW KyJIbTypOl Kak CpEJACTBOM ITO3HAHUS MUDA;
TOTOBHOCTBIO OCYIICCTBIISATh TPOCKTHYI0 M HCCIIECIOBATCIbCKYIO JCSITEIbHOCTD
WHWBHUIYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJ/IBTATBI

MeTtanpenMeTHble pe3yJabTaThl OCBOCHUSI MPOrpaMMbl y4eOHOTO MpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OeUCTNBUAMU.

1)  Vuueepcanvnvie  noznasamenvmvle  Oeticmeus, — 0becnevusaOm
Gopmuposanue 06a306bIX KOSHUMUBHLIX HNPOYECCO8 0OYUAIOWUXCS  (0CB80EHUe
Memoo0o8  NO3HAHUSL  OKpYJCcanowe2o  Mupd;  HpUMEHeHue  JI02U4eCKUX,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue 1eMCTBUS:

e BBIABISITh U XapaKTEPU30BATh CYIICCTBCHHBIC MTPU3HAKK MATEMATHYCCKUX
OOBEKTOB, TOHSATHUN, OTHOIIEHWW MEXIY MOHATHIMU; (DopMyIupoBaTh
OTpENCICHUS  TOHATUH; YCTaHABIMBATh CYIICCTBEHHBIM  IPU3HAK
KJlaccu(uKanuy, OCHOBaHUA JUIsi OOOOIIEHUS M CpPAaBHEHHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (QopMyIHpOBaTH U MPEOOPA3OBBHIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATCIbHBIC, €AMHUYHBIC, YAaCTHBIC W OOIIuE;
YCIIOBHBIE;

e BBIABIATH  MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTUBOpeYrs B (haKTaxX, JAHHBIX, HAONIOACHUSAX W YTBEPKIACHUSIX;



npemyiaraTh  KpUTEPUW IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMN;

e JIeJaTh BBIBOJBI C HCIIOJH30BAHUEM 3aKOHOB JIOTHKHU, NETyKTUBHBIX W
WHYKTUBHBIX YMO3aKJIIOUEHHU M, YMO3aKIIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEIIbHO JI0Ka3aTeIbCTBA MaTEMaTUYECKUX
YTBEPKICHUH (TPSMBIE U OT MPOTHBHOTO), BHICTPAUBATH apTyMEHTAITHIO,
MPUBOAUTHh TIPUMEPHl M KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIE
CY’KJICHUS U BBIBOJIBL;

e BBIOMpaTH croco0® pemieHUs ydeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIEHUs, BBIOUpPATh HaubOOJIEe MOAXOIAUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3zoBble uccienoBarebCKue JeUCTBUSA:

e HCIIOJBH30BAaTh BOMPOCH KaK MCCIEAOBATENbCKUI MHCTPYMEHT MO3HAHMUS;
dbopMyaupoBaTh BOMPOCH], (UKCUPYIOIIUE TMPOTUBOpEUUE, MpolIemy,
yCTaHaBJIMBaTb HUCKOMOE€ W  JaHHOe, (QOpMUpOBaThH  THUIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITUIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CTUTAHHPOBAHHBII OKCIIEPUMEHT,
WCCJICIOBAHWE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTEMaTHYECKOTO
Oo0BbeKTa, SBJICHHS, TMPOIECCa, BBISIBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMH, SBJICHUSIMH, POIIECCAMU;

e CaMOCTOSITEIBHO (POPMYJIHUPOBATH 0OOOIEHHS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO HAOJIOMCHUS, HWCCICAOBAHUS, OICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKKE BBIIBUTATH
MIPEATNOJIOKEHHUS O €r0 Pa3BUTHUN B HOBBIX YCJIOBHUSIX.

Pab6ora ¢ ungopmanmei:

e BBIABISATH JACPUIUTH UHPOPMALINU, TAHHBIX, HEOOXOJUMBIX [JISI OTBETA
Ha BOMNIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(POpPMAIIMIO W3  HUCTOYHHUKOB  PA3UYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh W MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUPOBaATh MHGOPMAIIHNIO, TIPEJICTABIATh €€ B Pa3Iu4HbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJEKHOCTD uHbopmaIuu 1o CaMOCTOSTEIIEHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuuseepcanvhvle  KOMMYyHUKamueHble  Oelicmeusi, — 0becneuusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oo0menue:



BOCIIpUHUMATh U (OPMYIHUPOBATh CYXXJIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMH OOIIEHHS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M IMUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS I10
XOJy pelleHus 3a7aui, KOMMEHTHPOBATh ITOJyYEHHbIN pe3yibTar;

B X0/ 00CYKJE€HHS 3a7]aBaTh BONPOCHI [0 CYLIECTBY 00CYK/1a€MOM TEMBI,
po0JieMbl, perraeMoi 3a/1a4uu, BbICKa3bIBaTh UJIEH, HAIICJICHHBIE HA TIOMCK
pELICHMs; COMOCTaBISATh CBOU CYXIEGHHS C CYXIACHUSMU JPYyIHX
YYaCTHUKOB JHajiora, oOHapyXUBaTh Pa3IMYME€ U CXOJCTBO MO3UILIMIA; B
KOPPEKTHOI popme popMyIUpOoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
OPEJICTaBISATh  pE3ydbTaTbl  pEUIeHHs  3aJayd,  SKCIEPUMEHTA,
UCCIICIOBaHMSI,  TMPOEKTa;  CaMOCTOSTENbHO  BBIOMpaTh  (popmar
BBICTYIUICHUA C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBO:

3)

MOHMMATh W WCIOJb30BaTh  MPEUMYIIECTBA  KOMAaHIHOW U
WHIMBUyJIbHON pabOThI U pelICHUU yueOHBIX 3a/1a4; MPUHUMATD 11eJb
COBMECTHOM JIeSATEIBHOCTH, IUIAHUPOBATh OPraHU3alldi0 COBMECTHOMN
paboThI, pacpeAenaTh BUIbI paOboT, JOrOBApUBATHCS, OOCYKIATh MPOIIECC
U pe3yiabTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBaTh B IPYMIOBBIX (hopMax paboThl (00CykIeHMs, 0OMEH MHEHHIA,
«MO3TOBbIE WITYPMBbDY» W WHBIC); BBIMOJIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBaTh CBOM JIEUCTBHSI C JPYTMMH YJIEHAMU KOMAaH/IbI,
OIICHMBATh KA4e€CTBO CBOETO BKJajJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMyYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

Vuueepcanvuvie  pezynamueHbie Oeticmeus, obecneuugarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranusanus:

COCTaBJISITH IJIAH, AJITOPUTM PEIICHUS 33]1a49H, BBIOUPATh CIIOCO0 PEIICHUS
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI ¢ y4€TOM HOBOM
uH(pOpMAIIUH.

CaMOKOHTPOJIBb:

BIAJCTh HABBIKAMU TI03HABATENbHON pe(diieKCMM Kak OCO3HAHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX ITPOLECCOB, UX PE3YJIbTATOB;
BIAJCTh CHOCO0AMU  CaMOINPOBEPKH, CAMOKOHTPOJS TIpolecca U
pe3ynbTara pelieHuss MaTeMaTHYeCKON 3a1a4H;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh MpPHU PEIICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B [IESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;



e OIICGHUBATh COOTBETCTBHE pe3yibTaTa €I W YCJIOBHUSIM, OOBICHSTH
OPUYUHBI JOCTUKEHUS WIM HEJOCTHXKEHHSI Pe3yJbTaTOB JIEATEIbHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATHBI
10 KITACC

OnepupoBaTh MOHATUSAMU: TOYKA, MPSMAsi, TIIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHHM M CICACTBHUS W3 HUX MPU PEUICHUU
TrCOMETPUYECKUX 3a/1a4.

OnepupoBaTh MOHATHSIMU: MTAPATUICTLHOCTD U MEPIIEHANKYISIPHOCTD MPSMBIX
Y IUIOCKOCTEHN.

KnaccudumumpoBate B3aMMHOE pPacIHoOJIOKCHHE TMPSMBIX W TUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMH: JABYTPaHHBIA yroji, TPaHW JBYTPAHHOTO YTIa,
pedpo IBYTpaHHOTO yTJia; JTUHEHHBIM Yroyl JIBYTpaHHOIO YIJIa; TpajycHas Mepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHATHUSMH: MHOTOTPAHHHUK, BBIMYKJIBIA W HEBBIMYKJIBIH
MHOTOTPAaHHHK, JIEMEHTHI MHOTOTPAaHHUKA, MPAaBUIILHBII MHOTOTPAaHHUK.

Pacro3naBaTh OCHOBHBIE BHABI MHOTOTPAHHHKOB (MMHpaMuja; TPH3Ma,
MPSIMOYTOJIBHBIN TTapaJijIesIenuIe 1, Ky0).

KnaccudummpoBarb ~ MHOTOTpaHHUKH,  BBIOMpass ~ OCHOBaHUA  JJIA
kiaccuukanuy  (BBITYKIBIE W HEBBITYKJIbIE MHOTOTPAHHUKH; TPaBUIIbHBIC
MHOTOTPAHHUKH; TIPSIMbIE Y HAKJIOHHBIE MPU3MBI, TTapajUIeICTUIIEbI).

OnepupoBath MOHATUAMH: CEKYIIas TNIOCKOCTh, CEYCHUE MHOTOTPAHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUS CEYEHUM, UCTIOIB3YSI METOJT CIIEIOB.

CTpoWTh CEUEHHWS MHOTOTPAHHHUKOB METOJOM  CJIEIOB, BBITIOJHATH
(BBIHOCHBIE) TUIOCKHE YEpPTEkKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BHI
CBEpXy, COOKY, CHU3Y.

PemaTte 3a1aun Ha HAXOXKICHUE TEOMETPUUYSCKUX BEIIMUUH 11O 00pa3IaM Hiu
QITOpUTMaM, TIPUMEHSSI W3BECTHBIC AHAIUTUYECKHE METOJbI TIPH PEIICHUU
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a7a4 Ha BBIYUCICHUE PACCTOSIHUN MEXTY IBYMS
TOYKaMH, OT TOYKH JO TPSIMOM, OT TOYKH [0 IUIOCKOCTH, MEKIY
CKPEIIMBAIOIIUMHUCS TTPSMBIMHU.

Pemate 3a1aun Ha HAXOXKJEHUE TEOMETPUUECKHIX BEJIMYMH O 00pas3iaM win
QITOpUTMaM, TIPUMEHSS W3BECTHBIC AQHAIMTHYECKHME METOAbl TPHU PEIICHUH
CTaHJAPTHBIX MaTEeMaTHYECKUX 3aJad Ha  BBIYUCIICHHEC YIJIOB  MEXAY
CKPEIIMBAIOIIUMHUCS TPSIMBIMH, MEXKIYy TPSAMOH U  IJIOCKOCTBIO, MEXKITY
MJIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.



Boruncnsate 00bEMBI M IIIOMIAAN TTOBEPXHOCTEH MHOTOTPAHHHUKOB (IIpU3Ma,
nupamMpia) ¢ OpuUMEHEeHHeM (OpMYJ; BBIYUCISTH COOTHOILICHUS MEXKIY
TUIOIIAASIMU TTOBEPXHOCTEHN, 00BbEMaMU NTOJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTth MNOHATHSAMHU: CHUMMETpPUS B IPOCTPAHCTBE, LEHTP, OCh H
MJI0CKOCTh CHMMETPUU; LIEHTP, OCh U MJIOCKOCTh CUMMETPHUH (PUTYPBHI.

W3Bnekatb, mnpeoOpa3oBbIBATH M HHTEPIPETUPOBATH HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX F€OMETPUUYECKUX (UTYypaxX, MPEICTABICHHYIO Ha YepTexax U
pPUCYHKaXx.

[TpumensaTy reomeTpudeckue (aKTbl IS PELICHUS CTEPEOMETPUUCCKUX
3a/1a4, IPEANOJaramilinX HECKOJIbKO IAroB PELICHUs], €CIU YCIOBUS IPUMEHEHUS
3aJlaHbl B SIBHOM (hopMme.

[IpumMeHATh  NpoCTEHMIIHE INPOTPAMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY.

[IpuBoaMTH NpUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJAE U
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsATh MOMy4YEHHBbIE 3HAHUA HA MPAKTHKE: aHAIM3HPOBATH peabHbIC
CUTyallUM W TPUMEHATh HU3YYCHHbIE MOHATUS B TNPOLECCE IOMCKA PELICHUs
MaTeMaTHYecKu C(HOpPMYIMpPOBAaHHONW MPOOJIEMBbI, MOJEIUPOBATh pEalibHbIE
CUTyallUM Ha S3bIKE TIEOMETPHUM, HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATUI U TEOpEM, allrapaTa anreopbl; pemarhb
MPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKUX BEIUUHH.

11 KJIACC

OnepupoBaTh MOHATHSAMH: [MJIWHIPUYECKAs TOBEPXHOCTh, OO0pa3yroIlue
MWIMHAPUYECKOM  TIOBEPXHOCTH;  ITWIMHIP;  KOHWYECKas  IMOBEPXHOCTb,
oOpa3yrolre KOHUYECKON TOBEPXHOCTH, KOHYC; c(hepruyeckasi moBEpXHOCTb.

Pacnio3naBath Tena Bpamienus (HUIUHAP, KOHYC, cdhepa u map).

OOBIICHATH CIOCOOBI MOTYUYEHUS TEJ BPAIECHUS.

KnaccudummpoBats B3auMHOE pacoyioxeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHUAMHU: IIAPOBON CETMEHT, OCHOBAaHUE CErMEHTa, BHICOTA
CErMEHTa; IIapOBOM CIJIOM, OCHOBAHME INAPOBOTO CJIOS, BHICOTA MIAPOBOTO CIIOS;
LIapOBOU CEKTOP.

Beraucisate  00BEMBI M TIJIOMIAAM  TIOBEPXHOCTEH  Tel  BpalieHus,
T€OMETPUYECKUX TeJ C TPUMEHEHUEM (HOpMYII.

OnepupoBaTh TMOHATUSIMH: MHOTOTPAHHUK, BIHCAaHHBIA B cdepy H
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAS B MHOTOTPAHHWK WJIH TEJO
BpaIllCHUSI.

BBIYUCIISTE COOTHOMICHHSI MEXIY TUIOMAASIMU MMOBEPXHOCTEH W 00BbEMaMu
MOT00HBIX TE.



N3o00paxaTh u3ydaemble (QUTypbl OT PYKHM U C NPUMEHEHHEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BBINTONHATH (BBIHOCHBIE) INTIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX
buryp: BUI cCBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHHUS.

W3BnekaTb, HHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO Ha YEpTEKax U
PUCYHKAX.

OniepupoBaTh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BpINONHATE JIEUCTBHUS CIOXKEHUSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOKEHHSI BEKTOPA HA YUCJ0, OOBACHATh, KAKUMH CBOMCTBAMHU OHH 00JIaJJaIOT.

[IpuMeHATh TPaBUIIO NapAJUIEIICTIUIIEA.

OnepupoBaTh NOHATUAMU: JT€KAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YOI MEXIY
BEKTOpPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

HaxoauTte cyMMy BEKTOPOB M NMPOU3BEIAEHUE BEKTOPA HA YUCIIO, YTOJI MEKIY
BEKTOPaMH, CKAJSIPHOE MPOU3BEIACHUE, PACKIAAbIBATH BEKTOP MO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3aiaBaTh INIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

[TpumensaTh reomeTpuueckue (akTbl Ui PELIEHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaraloliuX HECKOJIBKO IIaroB PELICHMS, €CIIA yCIOBUS NPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiimme reoMeTpUYecKue 3aaud Ha IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemrarp 3amaum Ha JOKAa3aTENbCTBO MATEMATHYECKMX OTHOIIEHUH U
HAXOXKJIEHUE TEOMETPUUYECKUX BEJIIMYUH M0 00pasiiaM Wil alropuTMam, IpuMeHss
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHATs NOPOCTEHIIHE MPOrpaMMHBIE  CPEACTBA W JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpyBOONTH HpPUMEpPBl MATEMATHYECKHMX 3aKOHOMEPHOCTEM B MPUPOAE H
JKA3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpUuMEHATh MOJyYEHHbIC 3HAHUSA HA MPAKTHUKE: AHAIMU3UPOBATH PEaJIbHBIC
CUTyallud W MPUMEHATh HW3YUYECHHBbIE IIOHATUS B NPOLECCE MOUCKA PELICHUS
MaTeMaTU4ecKu CQPOPMYITHPOBAHHON TPOOJIEMBI, MOJCIHPOBATH peaIbHbIC
CUTyallud Ha S3bIKE TIE€OMETPUH, MCCIEAOBaTh IIOCTPOCHHBIE MOJEIN C
MCII0JIb30BAaHUEM F€OMETPUUYECKUX MTOHSATUHN U TEOpEM, arlrapaTa anreopbl; penarhb
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHHUEM T€OMETPUUECKUX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KUIIACC
KosaunyecTBo yacos JIeKTPOHHbIE
Ne HaumeHoBaHue pa3esioB U TeM (uudposbie)
n/n NMPOrpaMMbI Bcero Kontpoapibie | HpaxTiieckie o0pa3oBaTejIbHbIE
padoTbI padoTbI pecypesI
1 BBenenue B crepeoMeTpuio 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanenbHOCTh MPSIMBIX U IIOCKOCTEH
3 HepHeHZII/IInyIﬂpHOCTB TPSIMBIX 12
TUIOCKOCTEH
4 VYIubl MEXy IPSIMBIMH U INIOCKOCTSMHU 10 1
5 MHororpaHHUKH 11 1
6 OO6BbEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CeUECHMSI, PACCTOSHUS U YTJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KIIACC

KosaunyecTBo yacos JIeKTPOHHBbIE

HaumeHoBaHue pa3/iesioB U TeM uudpoBbIie
Ne n/m P Kontpoanneie | IlpakTnyeckue (1uup )

NMPOrpaMMbI Bcero o0pa3oBaTejbHbIE

padoTbI padoTbI
pecypchl

Tena BpameHus 12

OO0BEMBI TEN 5

BekTopbl 1 KOOpPIMHATHI B IPOCTPAHCTBE 10

[ToBTOpEeHME, 0000IICHNE, 7 1

crucTemMaTu3alurs 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




HOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acos

Bcero

KoHnTtposabHbie
padoTbI

IIpakTHyeckue
padoTbI

JlaTa
HU3yYeHHUS

DJIeKTPOHHBbIE
nupposbIe
o0pa3oBartejibHbIE

pecypchbl

OCHOBHBIE ITOHATHSI CTEPEOMETPHUH: TOUKA,
npsMasi, IJI0CKOCTb, IPOCTPAHCTBO.
[IpaBuna n3o0paxeHust Ha pUCYHKAX:
n300pakeHus INIOCKOCTE!, apajieIbHbIX
HPSAMBIX (OTPE3KOB), CEPEIUHBI OTpe3Ka

Ilonstus: MNEePECCKaroMMeCsA IJIOCKOCTH,
MNepeCeKaromuecsd 1nmpamMad U IjI10CKOCTb

Ilonstus: MNEPECCKAarOMMECCsA IJIOCKOCTH,
NnepeceKkarommecsa npsamas 1 rmiIoCKOCTb

3HAKOMCTBO C MHOTOI'paHHUKAMH,
n300pa’keHre MHOTOTPaHHUKOB Ha
pUCYHKaX, Ha MPOCKIIMOHHBIX YepTexkKax

HauanbHble cBeieHus 0 Ky0Oe u mupaMuie,
uX pa3BEPTKU U Mojienu. CedeHus
MHOI'OTPaHHUKOB

HavanbHble cBereHust o Kyoe 1 mupamu/e,
uX pa3BEpTKU U Mozenu. CeueHus
MHOT'OI'PaHHHUKOB

[MousaTHE 00 AKCHOMATHYECKOM
MMOCTPOEHUU CTEPEOMETPHUH: aKCHOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX




ITonsTHE 00 AKCHOMATHYECKOM

8 IIOCTPOECHUHU CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPUU U CIEACTBUSI U3 HUX
[TonsiTHE 00 aKCHOMAaTUYECKOM

9 HOCTPOCHUH CTEPEOMETPUHN: AKCHOMBI
CTEPEOMETPUU U CIEACTBUSI U3 HUX
[TonsiTHE 00 AKCMOMATHUECKOM

10 HOCTPOCHUH CTEPEOMETPHUHN: AKCHOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
B3aumMHoe pacrionoxeHue npsiMbIX B

1 IPOCTPAHCTBE: IiepeceKaroIuecs,
napaielibHble U CKpellBaroLIecs
npsIMbIE
[TapannenbHOCTh NPSIMBIX U IJIOCKOCTEN B

12 IPOCTPaHCTBE: NapajljiesbHbIe NPsMbIE B
IPOCTPAHCTBE; NapaJlIeIbHOCTh TPEX
IPSMBIX
[TapannensHOCTh NPSAMBIX U IUIOCKOCTEH B

13 npoctpanctse: [lapannenbHOCTh MPsIMOi U
IUIOCKOCTH

14 VYTibl ¢ COHANPaBIEHHBIMU CTOPOHAMHU

15 VYrois Mexay MpsIMBIMU B ITPOCTPAHCTBE

16 VYroa Mexay npsiMbIMU B IPOCTPAHCTBE

17 [TapamienbHOCTB IITIOCKOCTEN:
napajesbHble TIOCKOCTH

18 CBoiicTBa mapayuiebHBIX IOCKOCTEN

19 [Ipocreiime npocTpaHCTBEHHBIE (PUTYPBI

Ha TUIOCKOCTHU: TETPadp, KyO,




napajICJICIIuIICa

20 [TocTpoenue ceuenunit

21 [TocTpoenue ceuenunit
KoHntpoinbnas padora no teme "l[Ipsimbie

22 MJIOCKOCTH B IIPOCTPAHCTBE.
[TapanienbHOCTh NPSAMBIX U TIJIOCKOCTEH"
[IeprieHIUKYIIIPHOCTD IIPSIMOM U

23 IJIOCKOCTH: IEPIEHAUKYJIAPHBIE IPSIMBIE B
MIPOCTPAHCTBE

24 [IpsimMble mapasnienbHble U
NEePIEHIUKYJISIPHBIE K INIOCKOCTH

o5 [Ipsimble napasenbHble U
NEepPHEHANKYIISIPHBIE K IITIOCKOCTH

26 [Ipu3Hak nepneHuKyIsIPHOCTH NPAMOU U
IJIOCKOCTH

97 [Ipu3Hak nepneHAuKyIsIPHOCTH NPAMOU U
IJIOCKOCTH

28 Teopema 0 IpsAMON NEPIIEHIUKYJIIPHON
IUIOCKOCTH

29 Teopema 0 psAMON NEPIIEHIUKYJIIPHON
IUIOCKOCTH

30 TeopeMa 0 IpsAMOY MEPIIEH IUKYIIIPHON
IJIOCKOCTH
[leprieHauKyIIsIp ¥ HAKJIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 MIJIOCKOCTH, PACCTOSIHUE OT
MIPSAMOM J10 TUIOCKOCTH

39 [lepneniuKyIsp ¥ HAKJIIOHHBIE: PACCTOSTHUE

OT TOYKHU OO IJIOCKOCTHU, paCCTOAHHUE OT




HpHMOﬁ J0 IINIOCKOCTHU

[leprieHquKyIsIp ¥ HAKJIIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT
IIPSAIMOM 10 TUIOCKOCTH
[leprieHAUKYIISIp U HAKIIOHHBIE: PACCTOSTHHUE

34 OT TOYKH J10 IJIOCKOCTH, PACCTOSIHUE OT
IpAMOM 710 INIOCKOCTH

35 VYIu1bl B IPOCTPAHCTBE: YTOI MEXKAY
HOPSMOM U TIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TMHEHHBIA yToJl
JIBYTPaHHOI'O yIJla

37 JIByrpaHHbI yroJ, TMHEHHBIA yrou
JIByTPaHHOIO yTria
[TepnieHANKYISIPHOCTD MIOCKOCTEH:

38 [PU3HAK NEPIEHIUKYIISIPHOCTH ABYX
IUIOCKOCTEH
[TepnieHAMKYJIAPHOCTD MIOCKOCTEH:

39 NIPU3HAK MEPIICHIUKYIIIPHOCTH IBYX
IUIOCKOCTEN
[IepnieHAMKyYIAPHOCTH INIOCKOCTEN:

40 NPU3HAK NEPIEHIUKYIISIPHOCTH ABYX
IUIOCKOCTEN

41 Teopema 0 Tpéx nepneHANKyIIsIpax

42 Teopema o TpEX nmepreHAUKyIsIpax

43 Teopema o TpEX MepreHANKYIsIpax
KonTponbHas pabora o Temam

44 "IlepnieH IUKYISIPHOCTD NPSAMBIX U

riockocTe" u "Vl MeXy NPSIMBIMU U




IUIOCKOCTIMH"

45

[TonsiTie MHOTOTpaHHHUKA, OCHOBHbBIE
3JIEMEHTBhl MHOTOTPaHHUKA, BBITYKJIbIE U
HEBBIITYKJIbIE MHOTOIPaHHUKHU; pa3BEPTKA
MHOTOTpaHHUKA

46

[Tpusma: N-yroapHas npu3Ma; TpaHu U
OCHOBaHUSI MPU3MBI; IIpsIMasi U HAKJIOHHAS
pU3MbL; OOKOBasl U MOJIHASI TOBEPXHOCTh
MIPU3MBI

47

[Tapannenenunen, NpsSIMOYTrOIbHBIN
napajuleJienuIes U €ro CBoMcTBa

48

[Inpamuia: N-yronpHas NMpaMHuIa, TPaHu U
OCHOBaHME IHPaMUJIbl; OOKOBas U MOJIHAS
[IOBEPXHOCTB MTUPAMU/IbI; IPABUIIBHAS U
ycedy€HHas nupaMuia

49

[IpaBusbHBIE MHOTOI'PaHHUKHU: TOHATHE
NPaBUIBHOIO MHOTOI'paHHMKA; IPaBUIIbHAS
IpU3Ma U MpaBUIIbHAs MUPaMU/Ia;
npaBUJIbHAS TPEYToJbHas MUpaMUIa U
NpaBUJIBHBIN TeTpasp; KyO

50

IIpencraBnenue o mpaBUIIbHBIX
MHOTOIPAHHUKAX: OKTA3P, TOAEKASIP U
HKOCAdIp.

51

CI/IMMeTpI/IH B IIPOCTPAHCTBC: CUMMCTPUS
OTHOCHUTCIIBHO TOYKH, HpHMOfI, IIJIOCKOCTH.
OJIEMEHTHI CUMMCTpPUH B IIUpaMUiax,
napamicjcnmicaax, mpaBUJIbHBIX
MHOT'OI'paHHHUKaX




Brrancienune 31eMeHTOB MHOI'OI'paHHUKOB:

52 ) 1
p€Opa, TuaroHasnu, yribl
[Inomans 60KOBOM MOBEPXHOCTHU U MOJTHON
53 HOBEPXHOCTH MPSIMOI IPU3MBI, IJIOIIAIb 1
OCHOBaHUH, TeopeMa 0 OOKOBOIA
MOBEPXHOCTH MPSMON MPHU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTH NPABMILHOM TUPAMUJIBL, 1
TEopeMa O IO OOKOBOW OBEPXHOCTH
YCEUEHHOW MUPAMU/IbI
55 KoHnTpoibHas pabora 1o Teme 1
"MHororpaHHuKu"
56 [onsarue 06 00bEME 1
S7 O0bEM paMuIbI 1
58 O06BEM mupamMuIbI 1
59 O06BEM mupamMuIBI 1
60 O06BEM mupamMuIBI 1
61 O06BEM TpU3MBI 1
62 O06BEM pU3MBI 1
63 O06BEM TpU3MBI 1
64 Kontponbnas padora o teme "O0bEMBI 1
MHOT'OI'PaHHHUKOB"
[ToBTOpenue, 00001IEHNE CUCTEMATH3 AT
65 3HaHui. [TocTpoeHune ceuennii B 1
MHOT'OTpaHHHKE
[ToBTOpeHnue, 0600IIeHNE cUCTEMaTH3AIUS
66 3HaHWI. Berauciienne paccTosHNN: MEXIY 1

JABYMs TOYKaMH, OT TOUKH 1O HpHMOﬁ, oT




TOYKH O0 IIJIOCKOCTH, MEXKIY
CKpCIIMBAIOINUMUCA ITPAMBIMUA

67

Wrorosas koHTpoJbHAs paboTa

68

IToBTOpenue, 06001IeHNE CUCTEMATU3AIHS
3HaHUU. BBIYKCIIEHNE YTIIOB: MEXIY
CKPELIUBAIOIIMMUCS IPAMBIMU, MEKITY
IIPSIMOM U INIOCKOCTBIO, IBYTPaHHBIX
YTJIOB, YTJIOB MEXAY IUIOCKOCTSIMHU

OBIIEE KOJIMYECTBO HACOB 10
[TPOI'PAMME

68




11 KIIACC

Ne n/mm

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KonTpoJbHbIe
padoTbI

IMpakTuyeckue
padoTbI

Jlara
U3yYeHust

DJIeKTPOHHBbIE
nuppossbie
o0pa3oBaTejibHbIE

pecypchl

Cdepa u map: ueHTp, paauyc, IuaMeTp;
TUTONIA/Ib TTIOBEPXHOCTH CHEPhI

BsanmHuoe pacnonoxenne chepsl u
IUTOCKOCTH; KacaTesIbHast ITIOCKOCTh K
cdepe; mwromanb chepsl

N3o0pakenue chepsl, mapa Ha
miockoct. CedeHus mapa

Hunuuapudeckast MOBEpXHOCTD,
o0pa3yronye HUIHHIPHYECKON
MMOBEPXHOCTH, OCh LIUJIMHAPUIECKON
MOBEPXHOCTH

Hunusap: ocHOBaHMS 1 OOKOBast
MOBEPXHOCTh, 00pa3yloIias 1 och;
IUIOIA b OOKOBOH U MOJTHOM
IIOBEPXHOCTH

N3o06pakenne MUITMHIPA HA MIIOCKOCTH.
Pa3Béprka uununapa. Ceuyenus

IUIUHAPA (TTTOCKOCTHIO, MapauieIbHON
WM TIEPIICHIUKYJISIPHOM OCH LIUJIHH]IPA)

Konnueckas moBepXHOCTb, 00pa3yroIme
KOHUYECKOU TOBEPXHOCTH, OCh U
BCpIIMHA KOHHUYECKOU IMOBCPXHOCTH




KOHYCZ OCHOBAHME U BCPUIMHA,

8 o0pa3yronias ¥ 0Ch; IUIOMIAIb OOKOBOH 1
IIOJIHOM ITOBEPXHOCTHU
Y ceu€HHbI KOHYC: 00pasyromue 1

9 BBICOTA; OCHOBaHUA U OOKOBast
MOBEPXHOCTh
N3o0paxeHue KoHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca

10 (TUTOCKOCTHI0, MapajuIeIbHON
OCHOBAHUIO, U TNIOCKOCTBIO, MTPOXOASIIEH
yepes BEepIIUHY)

1 KomOunamus Ten BparieHus u
MHOTOIPaHHHKOB
MHororpaHHuK, OMMCaHHBIN OKOJIO

12 cdepsr; chepa, BIiEicaHHas B
MHOTOTPaHHHK WM B TEJIO BpAILICHUS

13 [TonsiTne 06 06vEMe. OCHOBHBIE
CBOICTBa 0OBEMOB Tel

14 O0béM IUIIMHIpA, KOHYCa

15 O06BEéM mapa u Iomaab chepsl
[Tono6HbIe Tea B MPOCTPAHCTBE.

16 COOTHOIIIEHUS] MEXKTY TUIOIIAISIMU
MOBEPXHOCTEN, 00bEMaMU MTOAOOHBIX TEI

17 KonTposabnas pabota no remam "Tena
BpateHus" u "O0beMbl Ten"

18 BekTop Ha MI0CKOCTH U B IPOCTPAHCTBE

19 CrnosxeHue ¥ BBIYUTaHHE BEKTOPOB

20 YMHOXEHHEe BEeKTOpa Ha YUCIIO




21

Pasnosxenue BekTopa o Tpém
HEKOMILIaHapHBIM BekTopam. [IpaBuio
napaiesenumnena

22

Pemmenue 3anay, CBS3aHHBIX C
MIPUMEHEHHEM ITPaBUJI ICUCTBUM €
BEKTOPAMHU

23

[IpsimoyrosbHas cucTeMa KOOpAUHAT B
npoctpaHcTBe. KoopauHaThl BeKTOpa.
[Ipocreitmme 3a1a4m B KOOpAUHATAX

24

VYron mexy Bekropamu. CKansipHOe
MIPOU3BEICHUE BEKTOPOB

25

Brruucnenue yriioB Mex 1y NpsIMBIMU U
IJIOCKOCTSIMU

26

KoopannaTHO-BEKTOPHBIN METO ITPU
PELIEHUU T€OMETPUYECKUX 3a1a4

27

KoHTtpoinbHas pabora mo reme "Bektopsr
Y KOOpPAMHATHI B MpOCTpaHcTBe"

28

[ToBTOpenue, o600IIeHIE 1
cucreMaTu3anus 3HaHui. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAaHUMETPUH

29

[ToBTOpenue, o600IIeHNE 1
cucreMaTu3anus 3HaHui. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBbI Kypca
TUTAaHUMETPUH

30

[ToBTOpenue, 06001IIeHNE U
cUcTeEMaTH3aLus 3HaHu. 3agaun
TUTAHUMETPUH U METOJIbI UX PEIICHHUS




[ToBTOpeHmE, 0600IICHNE U

31 cUCTEeMaTu3alus 3HaHUH. 3a1auu 1
MJIAHUMETPUH ¥ METOJIbI UX PEIICHUS
[ToBTOpeHme, 0000IICHHE 1

3 cucteMaTusanus 3HaHuii. OCHOBHBIE 1
¢burypsl, ¢pakThl, TEOpPEMBI Kypca
CTEPEOMETPUH

33 HroroBast KOHTpoOJIbHAS paboTa 1

3 [ToBTOpenwue, 0606meH1/fe u 1
cHCTeMaTu3alys 3HaHUH

OBUIEE KOJIMYECTBO YACOB I1O 34

[NPOIT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» MaremaTuka: anredpa v Hadajla MaTeMaTUIECKOTO aHaIn3a, TEOMETPHSI.
I'eometpus, 10-11 xmaccwl/ Atanacsa JI.C., byty3os B.®., KagomiieB C.b. u

npyrue, AkimonepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

METOJINYECKHUE MATEPHUAJIbI JIAA YYUTEJIA
I'eomerpus. 10-11 knaccel. [loypounsie pa3padOTK K yueOHUKY ATaHacsHa -

Caaxsn C.M., byty3oB B.O.

Nzyuenue reomerpuu B 10-11kmaccax. Kuura nis yuurens - Caaksin C.M.,

byty30B B.O.

I'eomerpus. 10 knace. Aunaktudeckue marepuansl - 3uB b.I°

I'eometpus. 11 knace. Junakruueckue Matepualnsl - 3uB b.I'.

IMUP®POBBIE OBPA3ZOBATEJIBHBIE PECYPCbHI U PECYPCBI CETH
HUHTEPHET
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