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INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeGHOro kypca «l'eomerpusi» 6a30BOTO YpOBHS IS
obyuaromuxcs 10 —11 xmaccoB paspaborana Ha ocHoBe DeaepanbHOTO
roCy/IapCTBEHHOT'0 00pa30BaTENbHOTO CTaHIApTa CPEJAHEro O0IIero oopa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, TMPEABIABISIEMBIX K
MaTEeMaTHYeCKOMY OOpa3OBaHHUIO, U TPAAMIMA POCCUUCKOTO 00pa3oBaHUS.
Peanuzanust mporpaMMbl 00ecrieYuBaeT OBJIAJICHUE KIFOYEBBIMH KOMIIETEHIUSIMU,
COCTaBIIIOIIMMHU OCHOBY [JIi CaMOpPa3BUTHUS U HENPEPHIBHOIO 00pa3oBaHus,
IIEJIOCTHOCTh  OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIHLHOTO Pa3BUTHS
JUYHOCTU 00YyYaIOITUXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTO Kypca TeOMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OO0yCIIOBJI€HA MPAKTUYECKOW 3HAYUMOCTHIO METANpEeIMETHBIX U
NPEIMETHBIX PE3yJbTaTOB OOy4YeHHs TE€OMETPUH B HANpPaBICHUU JIMYHOCTHOTO
pa3BUTHs OO0y4aromuxcsi, (GopMupoBaHus (YHKIUOHAIHLHOM MaTeMaTH4eCcKOu
IPaMOTHOCTH, U3YUYECHHS JIPYTUX y4eOHBIX TUCHUIUIMH. Pa3BuTne y o0yuarommuxcs
NPAaBWIBHBIX TPEJCTABICHUNA O CYIIHOCTH U TPOUCXOXKIEHUU T€OMETPUUYECKUX
a0CTpaKIIfii, COOTHOIIEHUH PEATbHOTO M HCAIBHOIO, XapaKTepe OTPAKECHUS
MaTEMaTUYECKOM HAayKOW SIBIIGHUW W TPOLECCOB pPEAbHOIO0 MHpa, MECTe
Tr€OMETPUU B CUCTEME HAyK M POJIU MAaTeMAaTHUYECKOT0 MOJIETUPOBAHMS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHNIO HAYYHOTO MUPOBO33PEHHUS
yUYalUXCcsl, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalud B
COBPEMEHHOM OOI1IECTBE.

['eomeTtpust aBisgeTcss oMHUM U3 0a30BBIX NMPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHHs, TaK Kak OOECIeYMBAET BO3MOXKHOCTh H3Y4YEHHUS Kak
JTUCIUIUIMH €CTeCTBEHHO-HAYYHOU HAINIPaBJIEHHOCTH, TaK U TyMaHUTapHOM.

Jlornyeckoe wMblnieHUe, (GopMUpyeMoe MpH HU3YYEHHH OO0YYarolIMMUCs
MNOHSITUMHBIX OCHOB T€OMETPUU U TTOCTPOSHUU LETTOYKH JIOTHUECKUX YTBEPKIACHU I
B XOJ€ pEHIeHUs TeOMETPUUECKUX 3a/lady, YMEHHE BBIJIBUTATh U OMNPOBEpPraTh
TUMOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA TMPU PEIICHUH 3a7ad4 €CTeCTBEHHO-
HAYYHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (U3UKH.

YMeHne OpHueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JIacTAX MAESITeNIbHOCTU uenoBeka. OpueHTalusi 4eloBeKa BO BPEMEHU H
IPOCTPAHCTBE — HEOOXOIUMOE YCIOBHUE €ro CoOIHalbHOrO ObITHs, (opma
OTpaKeHHUS] OKPY’KAIOIEr0 MHpA, YCIOBHE YCIHENIHOTO MO3HAHUS W aKTHUBHOTO
npeoOpa3oBaHusi  AeHCTBUTENbHOCTH. OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIUHAET pa3Hble BUABI y4eOHOW U TPYIOBOH JESITEIBHOCTH,



ABIIAETCS OJHUM U3 TPO(ECcCCHOHATbHO BAXKHBIX KadyecTB, MOITOMY aKTyajbHa
3amaya (QopmMupoBaHHs y OOyYarOUIUXCsl MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYHIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKOM JESTEIIbHOCTH 10 MHOTUM HaIlpaBICHUSIM.

Llens ocBoeHus mnporpammbl ydeOHoro kypca «l'eomeTpus» Ha 06a30BOM
ypoBHE 00OyueHuss — oOmeoOpa3oBaTebHOE W OOIIEKYJIBTYpPHOE pPa3BUTHE
oOydarommxcs  4epe3  OoOecredeHHe  BO3MOXKHOCTH  NpUOOpETeHUus |
UCIIOJIb30BAHUSl  CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUM U JIeUCTBUM,
cnenuUYHBIX T€OMETPHUH, BO3MOXXHOCTH YCIEIIHOTO MPOJ0JDKEHN 00pa30BaHMUs
0 CTIEMAILHOCTSIM, HE CBA3aHHBIM C NMPUKIIATHBIM UCIIOJIb30BAHUEM T€OMETPHUH.

[Iporpamma 1o reomeTpur Ha 0a30BOM YypOBHE IIpeIHAa3HA4YeHA IS
oOy4Jaromuxcs CpeHe IIKOJIbI, HE UCIBITHIBABIINX 3HAUYUTEIBHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOI0 oOImero odpaszoBanus. Takum oOpa3zom, oOywaromuecs Ha
0a30BOM YpOBHE JOJDKHBI OCBOUTH OOIIME MaTeMaTHUYEeCKHE YMEHUs, CBS3aHHBIC
Co crnenu@uKoid TEeOMETpUH U HEOOXOIWMBbIE IS JKU3HHM B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOKHOCTh M3YyUHUTh I'€OMETpUIO Oojiee
riyOOKo, €clii B JajbHEHIIeM BO3HHUKHET HEOOXOJIMMOCTh B T'€OMETPUYECKHUX
3HAHUSX B MPOPECCUOHAITBHON JeATETHHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOrpaMMbl OOECIEUUBAETCS PEIICHHEM
COOTBETCTBYIOIIMX 3afad. [IpuopuTeTHBIMH 3aJadyaMud  OCBOEHHS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax siBISFOTCS :

e (QopmupoBaHue TMpeACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOH

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHe NpeACTaBICHUS O MHOTOTPAHHUKAX W TellaX BpalleHHS
KaK O BaXXHEWMIIIMX MaTEeMaTUYECKUX MOJEIIAX, O3BOJISIIOIINX ONKUCHIBATH
U U3y4aTh pa3HbIe SIBJICHUS OKPY>KAIOIIETO MUPA;

e (QopmupoBaHre yMeHHUS paclo3HaBaTb Ha YepTexax, MOJACIIX U B
peabHOM MHUPE MHOTOTPAHHUKH U TeJla BpaIlleHUS;

e OBJAJICHHE METOJAaMH PEIICHHs 3a/Ja4 Ha TOCTPOCHMS] Ha M300paKEHUsX
IPOCTPAHCTBEHHBIX (DUTYD;

e (QopmupoBaHre yMEHHUS ONEPUPOBATH OCHOBHBIMU TOHSATHSIMU O
MHOTOTPaHHUKAX U TeJaX BpalleHUs] U UX OCHOBHBIMH CBOMCTBaMU;

e OBJAJICHHE  aJNTOPUTMaMH  pEHIeHUs  OCHOBHBIX  THIIOB  3ajay;
dbopMHpoBaHWE  yMEHHUSI MPOBOJAUTH  HECIOXKHBIE  JIOKa3aTeIbHbIC
pacCy>KJIeHusi B XOJE peUICHUS CTEePeOMETPUYECKUX 3aJad U 3a7ad C
PAKTUYECKUM COJICPKAHUEM;

e pa3BUTHE UHTEJUIEKTYaJbHBIX | TBOPUECKHX  CIOCOOHOCTEM
oOydJaromuxcs, TMO3HABaTEJIbHOM  aKTUBHOCTH,  MCCIIEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTU MBIILJICHUS;



e (opmupoBanue (G yHKIIMOHATBHOM IPaMOTHOCTH, peJieBaHTHOM
r€OMETPUU: yMEHHE paclo3HaBaTh MPOSIBICHHUS T€OMETPUYECKUX
NOHSTHH, OOBEKTOB M 3aKOHOMEPHOCTEM B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU HU3YYEHUU NPYTrUX Y4eOHBIX NPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM W 3aKOHOMEpHOCTEW, (GOpMYIHUpOBATh WX Ha S3bIKE
T€OMETPHUU U CO3/1aBaTh T€OMETPUUYECKUE MOJIENH, IPUMEHSATh OCBOCHHBIM
reOMETPUYECKUI ammapaTr JUisl pPelIeHUs MPAKTUKO-OPHUEHTHUPOBAHHBIX
3a/lay, THTEPIIPETUPOBATH U OIIECHUBATD MOJTYYEHHBIE PE3YIIbTATHI.

OTnuuuTeIbHOM OCOOEHHOCTHIO MPOTPaMMBI SIBIISIETCSI BKJIIOUEHHE B KYpC
CTEpeOMETpPUM B Hayajlle €ero W3y4YeHWs 3ajay, pelIaeMblXx Ha YPOBHE
UHTYUTUBHOTO TIO3HAHUS, U ONpeeIEHHBIM 00pa3oM OpraHn30BaHHast paboTa HaJ
HUMH, YTO CIOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIIJICHUS, CTUMYJIUPYET NPOTEKAHNE MHTYUTHUBHBIX MPOIIECCOB, MOTUBUPYET K
JanbHeNIIeMy U3y4eHHIO MpeAMETa.

[Ipennourenue oTAAETCS HAMISIAHO-KOHCTPYKTUBHOMY METOAY OOYYEHHUs, TO
€CTh TEOPETUYECKUE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-
NPAKTUYECKON J1eATeTbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEICTABICHUN Yy
yUYalUXcsi B Kypce CTepeOMETpUH MPOBOAMTCS 3a CYET pelieHus 3a7ad Ha
Co3JaHue  MPOCTPAaHCTBEHHBIX  00pa3oB W  3a7a4 Ha  ONEpUpPOBAHHE
NpOCTpaHCTBEHHBIMU oOpa3zamu. Coznanue oOpa3a TPOBOAUTCS C OMOPOM Ha
HATJISAIHOCTh, a OINEpupoBaHHEe o0O0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HATJISITHOCTH, MBICJIEHHOTO U3MEHEHHUS €T0 UCXOJIHOTO COAEepKaHuUS.

OcHoOBHBIE coaepkaTeNbHble TUHUU Kypca «I'eomerpun» B 10—11 kmaccax:
«MHororpanHukmny, «IIpsiMbie U TNIOCKOCTU B MPOCTpaHCTBeY, «Tena BpaieHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTpaHcTBey. DopMupoBaHUEe JTOTUYECKUX YMEHHM
pacmpenensiercs He TOJbKO IO COJAEpKATEeNbHBIM JIMHUSIM, HO M TIO ToJaM
o0y4eHUs Ha YPOBHE CpeIHEro o0IIero oopa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3ylbTaTaM
OCBOCHHS paboyell mporpaMMbl, pacHpeieNéHHbBIM 10 TrojaaM oOydeHwus,
CTPYKTYPHUPOBAaHO TakKuM oOpa3oM, 4YTOObI OBJIAJIEHUE TIE€OMETPUUYECKUMHU
MNOHSTUSIMU ¥ HaBBIKAMH OCYIIECTBIISIIOCH MOCIIEOBATENIHLHO U MOCTYMATENbHO, C
COOJII0/IEHNEM TMPUHIIUIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOYAIUCH B
OOIIYI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUI 0O0Yy4YalolUXCs, pacuIupss H
yrayOnsis e€, 00pasys MPOoYHble MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVTAHE

Ha usydenue reometpun orBoauTCs 2 yaca B Henelo B 10 kiacce u 1 yac B
Heento B 11 kacce, Bcero 3a jBa roja o0ydenus - 102 yueOHbIX yaca.



COJEPKXAHME YYEGBHOI'O KYPCA
10 KITACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATUA  cTepeomMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npocTpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM TMOCTPOEHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMHOE pacnonokeHue MpsSMBIX B MPOCTPAHCTBE: IE€pECEKarolIuecs,
napajuiellbHble W CKpellMBawIuecs mnpsamble. l[lapannenbHOCTs MNPSAMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: MapajulelbHble TMpsMblIE B MPOCTPAHCTBE;
napajuieIbHOCTh TPEX MPSAMBIX; MAPAJUIENIBbHOCTh MPSAMOW U IUIOCKOCTH. YTIIBI C
COHANPaBJICHHBIMA CTOPOHAMHU; YroJ MEXAYy NpsIMbBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh IIOCKOCTEM: napa’suiesibHbIe MJIOCKOCTH; CBOMCTBa
napajuleNibHbIX  MiockocTed. [lpocreiiiine mnpocTpaHCTBEHHbIE (UTYphl Ha
TUIOCKOCTH: TE€TPAdJIp, KyO, Mapauiesenunea; IoCTPOCHUE CEUeHUH.

[lepneHAUKYISIPHOCTDh MPSAMON U TUIOCKOCTH: MEPIEHINUKYIISIPHBIE MPSMbIE B
OPOCTPAHCTBE, MpPSAMBIE MapajuleibHble W NEPHEHAUKYJSAPHbIE K TIJIOCKOCTH,
OPU3HAK MEPIEHAUKYISIPHOCTH MPSMOA M IJIOCKOCTH, TEOpeMa O NpsIMOH
NEPHEHIUKYISPHON IJIOCKOCTU. YTIbI B MPOCTPAHCTBE: YroJl MEXAY MPSAMON U
IUIOCKOCTBIO;  IBYTPAaHHBIA  yroji, JIMHEHMHBIM Yrojl JBYIPAaHHOrO  yrija.
[lepnieHaUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 1O IJIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 1O  IJIOCKOCTH,  TPOEKIUs  (GUryppl  Ha  IUIOCKOCTb.
[lepneHAUKYISIPHOCTh  TUIOCKOCTEM: MPH3HAK MEPHEHIUKYJSIPHOCTH  JIBYX
iockocTell. Teopema o TpEX NEPHEHIUKYIISIPAX.

MHoOrorpaHHuKu

[loHsiTHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PAHHUKA, BBIIMYKIIbIC
Y HEBBINYKJIbIE MHOTOTPAHHHUKH; pa3BEPTKAa MHOTOrpaHHuka. [Ipusma: n-yroyibHas
npu3Ma; TpaHu U OCHOBAHUS MPU3MBI; MpsiMasi U HAKJIOHHAs MPU3MbI; OOKOBas U
NOJIHAS OBEPXHOCTh IPU3MBL. [Tapamnenenunen, MPSAMOYTOJIbHBIN
napajuieNienine] U ero cBoicrBa. Ilupamupa: n-yronbHash nmupaMuaa, rpaHd U
OCHOBaHHE MUPAMU/IbI; OOKOBAs U TIOJIHAS MIOBEPXHOCTh MUPAMU/IBI; TIPABUIIHHAS U
yceu€éHHasg MnHpaMuaa. OJIEMEHTbl Npu3Mbl W nupaMunbl. [IpaBuibHbIE
MHOTOTPaHHUKU: MOHSATHE MPABUIBHOTO MHOTOTPAaHHMKA; MpaBWIbHASA MpU3Ma U
npaBUJIbHAsT TNUpaMU/a; IMpPaBUIbHAsA TPEYroJibHAs MUpaMUa W NPABUIIbHBIN
teTpadsp; KyO. IlpencraBieHve o mpaBUIBHBIX MHOTOIPAHHHUKAX: OKTadAp,
nonexka’ap u ukocadap. CeuyeHust Npu3Mbl U TUPAMHUIBI.

CummMmeTpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSMOU,
IUIOCKOCTH.  JJEMEHThl CHUMMETPUH B NUpaMylax, HNapajlieJenurenax,
PaBUJIbHBIX MHOTOIPaHHUKAX.



Bbrunciienne 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, UaroHalld, YIJIbL.
[Tnomans OOKOBOW TOBEPXHOCTH M TIOJTHOM TOBEPXHOCTH MPSIMON TPU3MBI,
IUIONIalb OCHOBAaHUU, TeopeMa O OOKOBOM TOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaar OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTU TMPABWIBHOW MUPAMUIBI,
TeopemMa o TIuiomaau yceu€HHoW mnupamuabl. [lonstue 06 o0BéMe. OOBEM
OUpaMUbl, IPU3MBI.

[lono6ubie Tema B mpocTpaHcTBe. COOTHOUIEHUS MEXAY IUIOHIAASIMU
MOBEPXHOCTEH, 00bEMaMU TTOI0OHBIX TEIT.

11 KIIACC

TeJsia BpameHus

Hunuaapuyeckas HOBEPXHOCT, oOpasyromiue WIMHIPUYECKON
MOBEPXHOCTH, OCh LMJIMHIAPUYECKOW TMOBEPXHOCTU. LlunumHap: ocHOBaHUSA U
OOKOBasi TOBEPXHOCTh, OOpasylolias W OCh, IUIOMAAb OOKOBOW U TOJHOM
TOBEPXHOCTH.

Konnyeckas moBepXHOCTb, 00pa3yrolue KOHHYECKOW MOBEPXHOCTH, OChb U
BEpIIMHA KOHMYECKOM moBepxHOCTH. KOHyC: OCHOBaHUE U BepllMHA, 00pa3yrolas
U OCh;, IUIONaAb OOKOBOM M TIOJTHOM TIIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3syrolue u BbICOTa; OCHOBaHUS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: HeHTp, paguyc, IUaMeTp; IUIOMAIb MOBEPXHOCTH C(hEpHI.
Bzaumnoe pacrnonoxenue chepbl U INIOCKOCTH; KacaTellbHasl MIIOCKOCTh K cdepe;
I0IA b Cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIUHIpPA U KOHYCA.

KoMOuHanum Tenm BpallleHHss U MHOTOTPAHHUKOB. MHOTOTrpaHHUK,
ONMMCAHHBIA OKOJO cdephl; cdepa, BIKWCAHHAS B MHOTOTPAaHHUK, WU TEJO
BpaIllCHHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 06 00bEMeE
NpsIMOYTOJILHOTO Tapajuienenumnena u ciuenctBus w3 He€. OOBEM IMIMHIpA,
KoHyca. O0BEM mapa u miomasab cepol.

[lono6ubsie Tema B mpocTpaHcTBe. COOTHOUIEHUS MEXAY IUIONIAASIMU
MOBEPXHOCTEH, 00bEMaMU TTOI0OHBIX TEIT.

Ceuenus mwiMHApa (MapajUIeIbHO W TEPHEHAUKYISIPHO OCH), CEUYECHHS
KOHyca (MapasuieibHOE OCHOBAaHUIO W TMPOXOJIIEe Yepe3 BEpIINHY), CEUCHHS
mapa.

BekTOopbl U KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha minockocTH U B ripocTpaHcTBe. C0KEeHNE U BHIYUTAHUE BEKTOPOB.
YMHOXEHHE BEeKTOpa Ha uuciio. Pa3noxkeHue BekTopa mo TpEM HEKOMIUTAHAPHBIM
BektopaMm. [lpaBwiio mnapamnenenunena. Pemenue 3amay, CBSI3aHHBIX C
NpUMEHEHHUEeM TMpaBUil JAeWCTBUIl ¢ BekTopamu. lIpsMoyrosibHas cuctema



KoopauHaT B mpocTpaHcTBe. Koopaunatel Bektopa. [lpocreiimue 3amaun B
KOOpJuHaTaxX. YToil Mexay Bekropamu. CKalspHOE NpPOU3BEIECHUE BEKTOPOB.
Brrunciienne yrioB Mexy IpsIMBIMH U TJIOCKOCTAMH. KoOpAuHATHO-BEKTOPHBIN
METO/I TP PEIIEHUU T€OMETPUUECKUX 3aad.



IIVIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIugHOCTHBIE pE3yJbTaThl OCBOCHHUS MPOTPaMMbl  Y4EOHOTO mMpeaMeTa
«MaTremaTrKa» XapakTepU3YyIHOTCS:

I'paxknanckoe BocnmuTanme:

c(hOpMUPOBAHHOCTHIO TPAXKITAHCKON MO3UIIUHA O0YJAIOIIEeTOCs KaK aKTUBHOTO
U OTBETCTBEHHOI'O 4JEHA POCCHMCKOro oOIiecTBa, TMPEACTaBICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (PYHKIIMOHMPOBAHUS DPA3TUYHBIX CTPYKTYp, SIBICHUH,
npolenyp TrpaxaaHCKOro obmiecTBa (BBIOOPBI, OMPOCHI W TP.), YMEHHEM
B3aMMO/JICIICTBOBATh C COIMAJbHBIMU HHCTUTYTAMM B COOTBETCTBUU C HX
(GYHKIUSIMHA ¥ HA3HAUYCHHEM.

ITaTpuoTHYecKkoe BOCIMTAHUE:

c(hOopMHUPOBAHHOCTHIO POCCUICKON IpakIaHCKON MICHTUYHOCTH, YBAKESHHS K
MPOIIOMY U HAaCTOSIILIEMY POCCUMCKON MaTeMaTHKH, [IEHHOCTHBIM OTHOIICHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTEMAaTHUKOB U POCCUMCKON MaTEeMaTUUYECKOM IIKOJIBI,
K HCIOJB30BAaHUIO ITHUX JIOCTIDKCHHH B JIPYrUX HayKaX, TEXHOJIOTHAX, cdhepax
SKOHOMHKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAaHHUEM JTYXOBHBIX IIEHHOCTEH POCCHIICKOTO HapoJa;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OSTHYECKOTO  IIOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKEHHUN HAYKU U JEATCIHLHOCTHIO
y4E€HOT0; OCO3HAHHMEM JIMYHOTO BKJIaJla B IOCTPOSHHUE YCTOMYUBOTO OYIyIIIETo.

JcTeTHUYECKOE BOCIIUTAHME:

ACTETUYECKUM OTHOIIEHHEM K MHUPY, BKJIIOYasl 3CTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad4, pelICHUH, pacCyXICHUII;
BOCIIPUMMYHBOCTBIO K MATEMaTUUECKUM acCIlleKTaM pa3IMuHbIX BUJOB UCKYCCTBA.

dusnyecKkoe BOCNMUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKHE 3HAHUSA B
MHTEpECcax 3J0pOBOT0 U 0e30mMacHOTo o0pa3a *KU3HH, OTBETCTBEHHOI'O OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOE MHUTaHUE, COATaHCUPOBAHHBIA PEXXUM 3aHATHH U

OTJbIXa, peryisipHast busnueckas aKTUBHOCTb); bu3nvecKoro
COBEPIIIEHCTBOBAHMSI, npu 3aHITHUIX CIIOPTUBHO-037]0POBUTEITHHOM
TS TETHHOCTBIO.

Tpynosoe BocnuTanme:

TOTOBHOCTBIO K TPYIy, OCO3HAaHUEM ILIEHHOCTH TPYIOIIOOMS; UHTEPECOM K
paznuuyHbIM  chepaM  Tpo(ecCHOHaNbHON  NESITENbHOCTH, CBSI3aHHBIM  C
MaTEeMaTUKON U €€ NPWIOKEHUS MU, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOD
Oynymel mnpodeccud W peaJu30BbIBaTh COOCTBEHHbIE JKU3HEHHBIC IIJIaHBI;



TOTOBHOCTBIO U CIIOCOOHOCTBIO K  MaTeMaTHYeCKOMY OOpa30oBaHHIO U
caM0oOOpa30BaHUIO HA TMPOTSHKEHUH BCEW J>KU3HU, TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUHN TPAKTUUECKUX 3a]1a4 MaTeMaTHIECKON HAIPaBICHHOCTH.

JKoJIOruueckoe BOCIIUTaHHE:

c(hOpMUPOBAHHOCTBIO JKOJOTHUYECKOW KYJIBTYpPhl, IMOHHUMAHWEM BIIMSHUS
COITMATTbHO-KOHOMUYECKUX ITPOIIECCOB HA COCTOSHUE MPHUPOIHON M COIMATBLHON
Cpeabl, OCO3HAHMEM TJIOOQIBHOTO XapakTepa HSKOJOTHYECKHX IMPoOJIeMm;
OpUCHTAIlMel Ha MPUMEHEHHE MaTEeMAaTHYEeCKUX 3HAHUN IS pelieHus 3a1ad B
0o0JlacTU OKpYXalollel cpeabl, TUIAHUPOBAHUS TIOCTYIKOB M OILEHKH HX
BO3MOYKHBIX TIOCJICICTBUH JJISl OKPY KAIOIIEH CpeIbl.

IleHHOCTH HAYYHOTO NMO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAayKM ©  OOIIECTBEHHOM TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYeCKON HayKu Kak cdepbl YeIOBEYECKOW JESITEIBLHOCTH, JTaloB e&
Pa3BUTHA M 3HAYUMOCTH IS PAa3BUTUS IMBWIM3AIUM, OBJIAJCHUEM SI3bIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KYJIbTYpOW KaK CPEIACTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIIECTBIISATh TMPOEKTHYID W HCCIEI0BATEIbCKYIO JEATeIbHOCTD
WHUBUIYaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHble Pe3yJbTaThl OCBOEHHUS IMPOTpaMMbl YYEOHOro MpeameTa
«MaremaTtuka» XapaKTepU3yrTCs OBJIAJICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCATbHbIMU — KOMMYHUKAMUBHLIMU
0elicmeUsIMU, YHUBEPCANbHBIMU Pe2YIAMUSHbIMU 0eUCMBUIMU.

1)  Vuusepcanvnvie  no3znasamenwvmvle  Oeticmsus,  obecnedusarom
Gopmuposanue 06a308blX KOSHUMUBHBIX NPOYECCO8 0OyUaruuxcs (oceoeHue
Memoo08  NO3HAHUA — OKpyJcaowe20  Mupa,  NpuMeHeHue  J10SUYECKUX,

uUccie008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

Ba3oBble JJoruyeckue JelicTBUA:

e BBIIBIATH U XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKA MAaTEMATUUECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXAY TMOHATUAMH;, (OPMYIUPOBATH
ONpeJeieHUs]  MOHSATUH;  YCTAHABIMBATH  CYIIECTBEHHBIM  MPHU3HAK
KJaccuuKaIy, OCHOBaHUS i OOOOIICHHS W CpaBHEHUS, KPUTEPUH
IPOBOAMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opmMynupoBaTh U  NpeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTENbHBIE U OTpUIATEIbHBIC, €AMHUYHBIC, YacTHbIE U OOIIHE;
YCIIOBHBIE;

e BBIBIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3M U
npotuBopeunss B (akTax, [aHHBIX, HAONIONCHHUSIX U YTBEPKICHUSIX;



npenjaratb ~ KpUTepUM  JUJIT  BBISIBIIGHHUA ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNI;

e JleJaTh BBIBOJABI C HUCIIOJIb30BAHWEM 3aKOHOB JIOTMKH, IEIyKTUBHBIX M
MHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3aKIIOUEHUH IO aHAJIOTUH;

e TPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJICHUN (MPSIMBbIE U OT MPOTUBHOIO), BHICTPAUBATh apryMEHTAIIMIO,
OPUBOJIUTH TPUMEPHl U KOHTPIPUMEPHI; OOOCHOBHIBATH COOCTBEHHBIE
CYXKIICHUS U BBIBOJIBL;

e BBIOMpaTh croco0 pemnieHuss ydeOHOM 3amaur (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHHs, BHIOMPATh HauWboJiee MOAXOASIIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBnble ucciaenoBarejabcKkue 1eMCTBUSA:

e HCIOJB30BaTh BOMPOCHI KaK MCCJIEAOBATEIbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCH], (UKCHPYIOIIHE MPOTUBOpEUYUE, MpoOIemMy,
yCTaHaBIMBaTh HMCKOMOE U  JaHHoe, (opMUpOBATH  THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITEIIbHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHWE 10 YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTh4ecKoro
0o0BEKTa, SBJICHUS, TMPOIECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SBJICHUSIMHU, MPOIIECCaAMU;

e CaMOCTOSITENILHO (hOPMYIUPOBATH 0OOOIIEHUSI M BBIBOBI MO pe3yiIbTaTaM
NPOBEIEHHOTO HAOIIOACHUS, UCCIEIOBaHMs, OLIEHUBATH JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTAaTOB, BRIBOJOB U 0000IIECHMIA;

e TMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHUE Mpoliecca, a TaKKe BBIABUTATH
IPEIOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHUSAX.

PaboTa ¢ undpopmanmeii:

e BBIBIATH ACPUIUTHI MHPOPMALIMU, TAHHBIX, HEOOXOIUMBIX ISl OTBETA
Ha BOMPOC U JJIs PEIICHUS 3a]1a4H;

e BbIOMpaTh HWHGOOPMAIMIO U3  HCTOYHHUKOB  DPA3JIUYHBIX  THUIIOB,
aHAIM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB U (OPM IPEACTABICHHUS;

e CTPYKTYypUpOBaTh MHGOPMAIIHIO, IPEJICTABIATh €€ B pa3Iu4HbIX (opmax,
WLTIOCTPUPOBATH TpadUIECKH;

e OIICHUBATH HaAEKHOCTD uHpOpMaIuu o CaMOCTOATEIHHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

2)  Vuusepcanvhvie KOMMYHUKAmMueHble Oelicmeus, 0becneuusarom

choOpMUPOBAHHOCI COYUANLHBIX HABLIKOE 00VUAIOWUXCAL.

OO01menue:



e BOCIHpUHUMATh U (GOPMYIHPOBATH CYXKACHUS B COOTBETCTBUHU C
YCIIOBUSIMH M LIEJISIMH OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO
TOYKY 3pEHHS B YCTHBIX M NMHCHMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO
X0y pelIeHus 3a/la4yi, KOMMEHTUPOBATH MOJYYEHHBIN pe3ysbTaT;

e B X0ji€ O0CYXXJIeHHUS 3a7]aBaTh BOIIPOCHI MO CYIECTBY 00CYX AaeMOM TEMBI,
npoOJIeMbl, pelIaeMoii 3aJaun, BbICKa3bIBaTh UJIEU, HAlIEJIEHHBIE Ha MOUCK
pEIICHHs; COTMOCTaBISATh CBOM CYXIEHUS C CYXICHUAMH JIPYTUX
YYaCTHUKOB JAHMAJIOra, OOHApY>KMBATh pa3iMuMe W CXOJICTBO IMO3UIIMM; B
KOppeKTHOU (hopme hOopMyITHUpOBATH PA3HOTIIACHS, CBOM BO3PAXKEHUS;

e TMpPEACTABIATH  PE3yNbTaThl  pEIICHHs  3a/Jadd,  OKCIIEPUMEHTa,
UCCJIEIOBAHUSA,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  dopmat
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPEe3eHTAIIMN 1 0COOCHHOCTEN ayIUTOPHH.

CoTpyaHun4ecTBo:

e TMOHMMATh W  HWCHOJB30BaTh  MPEHUMYIIECTBA  KOMaHIHOH U
UHAUBUAYaTBEHON paOOThI MIPU PEIIeHUH YYeOHBIX 3aa4; IPUHUMATD 11eJIb
COBMECTHOW JESTENbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOMN
paboThI, pacrpeieNiaTh BUAbI paboT, JOrOBapUBaThCs, 00CYKIaTh MPOIIECC
U pe3yabTaT paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JIIOJIEH;

e Y4acCTBOBAaTh B IPyNMHOBBIX popmax paboThl (0OCYXIeHHUS, 0OMEH MHECHH,
«MO3TOBbI€ IITYPMbD» M HHBIE); BBIIOJHITH CBOK YacThb pabOThl U
KOOPJIUHUPOBATH CBOM JEHUCTBUA C JAPYTMMH 4iI€HAaMU KOMAaHJbI,
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYITHPOBAHHBIM YYaCTHUKAMU B3aHUMOICHCTBHUS.

3) Ynueepcanvnvie  pecynamuenvie oeticmausl, obecneuugaom

Gopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranusanus:

e COCTaBJIATH IUIAH, AJITOPUTM PEILIEHUS 3a/1a4d, BEIOMPATH CIIOCOO PEIIeHHUS
C Y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI ¢ yIETOM HOBOM
uHdOpMaIIHH.

CaMOKOHTPOJIb:

e BIIQJIETh HaBbIKAMU TIO3HABATENHbHON pediekcun Kak OCO3HAHHS
COBEpIIAEMbIX JEHCTBUNA M MBICIUTENBHBIX MPOIECCOB, UX PE3YJbTATOB;
BIaJIeTh CIMOCOOaMHM  CaMOTIPOBEPKH, CaMOKOHTpPOJIS Ipolecca H
pe3ysbTaTa penieHus MaTeMaTHYeCKOM 3a1auu;

e TMpPEABUAECTH TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IpHU pEHICHUU
3a/layd, BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITENIbCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISIBIEHHBIX TPYIHOCTEH;



e OIEHUBATb COOTBETCTBHE pe3yJibTaTa I€IH U YCJIOBHUSIM, OOBIACHITH
NPUYUHBI JTOCTH)KEHHUS] WJIM HEAOCTHXKEHUS PE3YNbTaTOB ESTEIBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OMBITY.

INPEJMETHBIE PE3YJIbTATBI

10 KITACC

OnepupoBaTh MOHATUSIMU: TOUKA, NIPAMAas, INIOCKOCTb.

[IprMeHATh aKCHOMBI CTEPEOMETPUU M CJICACTBUS U3 HUX IPU PEHICHUU
reOMEeTPUUYECKUX 3a/ay.

OnepupoBaTh NOHATUAMHU: MAPAIUICTBHOCTD U MEPHEHIUKYIISIPHOCTD MPSMBIX
1 TIOCKOCTEH.

KnaccupunmpoBath B3aMHOE pacCMoOOKEHHUE TPSMBIX M IJIOCKOCTEH B
POCTPAHCTBE.

OnepupoBaTh MNOHSATHSMH: JBYTPAaHHBIM yTOJ, TpaHU ABYIPAHHOIO Yria,
pedpo IBYrpaHHOTO yIJja; JUHEWHBIA Yroy JABYTPAHHOTO yrja; rpaaycHas Mepa
JIBYTPaHHOIO yTJia.

OnepupoBaTh MOHSATUSIMU: MHOTOTPAHHUK, BBINYKJIBIM W HEBBINYKIIbINA
MHOTOTPAaHHUK, 3JIEMEHThl MHOTOTPaHHUKA, MTPABUJILHBI MHOTOIPaHHHUK.

Pacno3naBaTh OCHOBHBIE BHIbI MHOTOI'PAaHHUKOB (MUpaMujia; TMpU3Ma,
IPSMOYTOJIBHBIN TTapajuIeNIeuIe, Kyo0).

Knaccudunuposathb MHOTOT'PaHHUKH, BBIOWpas OCHOBaHUS TUTSt
Kiaccuukaruu  (BBIMYKJIBIE W HEBBIMYKJIbIE MHOTOTPAaHHUKH; TPaBUIbHBIC
MHOTOTPaHHUKU; MIPSMbIC U HAKJIOHHBIC MPU3MBI, TTapaJlIeIICITUIIC/IbI ).

OnepupoBaTh MOHATUSIMU: CEKYIAS TIIOCKOCTh, CEYUEHHE MHOTOTPAHHUKOB.

OOBSACHITH TPUHITUIIBI TOCTPOCHHS CEYEHUM, UCTIONB3YSI METOJI CJICIOB.

Ctpoutrh CceueHMsI MHOTOTPAHHMKOB METOJIOM  CJICJOB,  BBINOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEKU W3 PHUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI
CBepxy, COOKY, CHU3Y.

Pemrats 3a1aun Ha HaXOXJACHUE T€OMETPUUECKUX BEJTUUUH 1O o0pasiamM Win
ajropuTMaM, NPUMEHSI HW3BECTHBIE AHAJUTUYECKUE METOJbl NPU PEIICHUU
CTaHJIAPTHBIX MAaTEMAaTUUYECKUX 3a7la4 HAa BBIYMCIICHUE PACCTOSIHUM MEXKIY JIBYMS
TOYKaMH, OT TOYKM JO TNPSIMOM, OT TOYKM JO IUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS TTPSIMBIMHU.

Pemrats 3a1aun Ha HaxXOXACHUE T€OMETPUUECKUX BEJTUYUH MO o0pasiaM Win
ajropuTMaM, NPUMEHSI HW3BECTHBIE AHAJUTUYECKUE METOJbl NPU PEIICHUU
CTAaHIAPTHBIX MAaTEeMAaTHMYECKUX 3a7ady Ha  BBIYUCICHUE YIJIOB  MEXKIY
CKPCIIMBAIOIIUMUCA TPSAMBIMU, MEXIY MNOpsIMOM U IUIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.



Boruncnars 00bEMBI U TIIOMIAAN TTOBEPXHOCTEH MHOTOIPAHHUKOB (TpU3Ma,
nupaMuaa) ¢ TOpuMeHeHHeM (GOpMYyJ; BBIUMCIATH COOTHOIICHHS MEXIY
TUIONIA/ISIMU TIOBEPXHOCTEM, 00bEMaMU TTOJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TMOHATUAMH: CHUMMETpPHUS B IMPOCTPAHCTBE; IEHTP, OCh H
TUIOCKOCTh CHMMETPHUU; LIEHTP, OCh U TNIOCKOCTh CUMMETPUU (PUTYPBHI.

W3BnekaTh, mnpeoOpa3oBbIBaTh M HWHTEPHPETUPOBATH HMHPOPMALUIO O
POCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPEJACTABICHHYIO HA YepTexax M
PHUCYHKaX.

[IpumensTe reomerpuueckue (aKThl ISl PEIICHHUS CTEPEOMETPUUECKUX
3a/1ay, MpeAnoararonuX HECKOJIBKO IIaroB PEIIeHUs], €CIN YCIOBUS PUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IpumensTh  mpocTellliue MpOorpaMMHBIE  CPEICTBA W AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TP PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoaUTH TpPUMEPHl MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U
’KU3HU, PAacCO3HABaTh MPOSBIICHHE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHsTh TONYy4YeHHBIE 3HAHUS HA MPAKTUKE: aHAJIU3UPOBATH peajbHBIC
CUTyallul W TPUMEHSITh M3yYCHHBIE TOHSTHS B IMPOIECCE IMOUCKA PEIICHHUS
MaTEeMaTU4YeCKH CHOPMYIUPOBAHHOW MPOOJIEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallul Ha A3BIKE TEOMETPUU, HCCIEN0BaTh IMOCTPOCHHBIE MOJEIHU C
MCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeOpeM, anmapara ajareOpsl; penarhb
NPAaKTUYECKUE 3a/1auH, CBA3aHHBIC C HAXOXKEHUEM I€OMETPUUECKUX BEJIMUHH.

11 KIJACC

OnepupoBaTh MOHATUSAMH: LMUIUHAPUYECKAs IOBEPXHOCTh, 00pa3yrolIue
OWINHAPUYECKOM  MOBEPXHOCTH;  LWIMHADP,  KOHUYECKAass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKON TOBEPXHOCTH, KOHYC; cpepuueckasi TOBEpXHOCTb.

PacrioznaBaTh Tena BpamieHus (LHUJIMHIP, KOHYC, cdepa u map).

OOBICHATH CLIOCOOBI MOTYYEHUS TEN BPAILECHUS.

KnaccuduimpoBath B3auMHOE pacronoxkeHnue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA
CEerMEHTa; IIapOBOM CJI0#, OCHOBAaHME LIAPOBOTO CIIOSI, BBICOTA IIAPOBOrO CIOS;
IapOBOU CEKTOP.

Boruncnare  00BEMBI M IJIOIIAAM  TOBEPXHOCTEM  Tenm  BpalleHwus,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAaHHUK, BIHCAHHBIA B chepy W
OMMCAHHBIA OKOJIO cdepbl; cdepa, BHOUCAHHAS B MHOTOTPAHHUK WM TEJO
BpalICHUSI.

BbIYMCIATh COOTHOIICHUS MEXIY IUIOMIA[sMU MOBEPXHOCTEH W 00bEMaMU
MOA00HBIX TEIL.



N300paxkath u3ydaemble (QUTYpbl OT PYKM U C MPUMEHEHHUEM IPOCTBIX
YepTEKHBIX UHCTPYMEHTOB.

BbInosiHATH (BBIHOCHBIC) MJIOCKUE YEPTEHKHU U3 PUCYHKOB ITPOCTHIX 00BEMHBIX
buryp: BUI cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAIllCHHUS.

W3BnekaTh, WHTEPOPETHPOBATH M MpeoOpa3oBbIBaTh HMHPOPMALUIO O
POCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPEJACTABICHHYIO HA YepTexax M
PHUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B MIPOCTPAHCTBE.

BbINONIHATE  JIEHCTBUSA  CJOXKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB W
YMHOKEHHUS BEKTOPA Ha YUCIIO, OOBACHITh, KAKUMU CBOMCTBAMH OHU 00JIaIaIO0T.

[IpumeHsTH TpaBUIIO Mapalieenuneaa.

OnepupoBaTh MOHATUAMHU: JEKAPTOBBI KOOPJIAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJIyJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPIAWHATHI BEKTOpa, Yroyll MEXIY
BEKTOpaMHu, CKaJIIpHOE MPOU3BEICHHE BEKTOPOB, KOJJTMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YHUCIIO, YTOJI MEXIY
BEKTOpaMH, CKaJIIpHOE TIPOM3BEACHHE, pPAcKiIaJblBaTh BEKTOpP IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3a/1aBaTh IMJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTe reomerpuueckue (aKThl ISl PEIICHHUS CTEPEOMETPUUYECKUX
3a/1ay, MpeAnoararonxX HECKOJIbKO IIaroB PEIIeHUs], €CIU YCIOBUS TPUMEHEHUS
3aJlaHbl B IBHOM (hopme.

Pemate mpocteiiniue reoMeTprudeckue 3ajladyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METO/IA.

Pemate 3amauMm Ha I0Ka3aTENbCTBO MAaTEeMAaTHUYECKUX OTHOUIEHUH W
HaX0XJICHUE T€OMETPUUYECKUX BEIMYMH MO 00pas3liaM WUiIu aJropuTMam, MpuMeHss
M3BECTHBIE METO/IbI IIPU PEIICHUH CTAHIAPTHBIX MATEMATUYECKUX 3a]1a4.

[IpumensTh  mpocTellliue MpOrpaMMHBIE  CPEICTBA W AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TP PELICHUN CTEPEOMETPUUECKUX 3a/1aY.

[IpuBoauTh TpPUMEPHl MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE U
’KU3HHU, PAaCO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsTh TONy4YeHHBIE 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH peajbHBIC
CUTyallud W TPUMEHSTh M3yYCHHbIE TOHSTHS B IMPOIECCE IMOUCKA PEIICHHUS
MaTEeMaTU4YeCKu CHOPMYIUPOBAHHOW MPOOJIEMbI, MOJEIUPOBATh peajbHbIC
CUTyallul Ha A3BIKE TEOMETPUU, HCCIEN0BaTh IMOCTPOCHHBIE MOJEIHU C
MCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeOpeM, armapara aire0phbl; pearhb
NPAKTUYECKUE 3a/1a4H, CBA3aHHBIC C HAXOXKEHUEM I€OMETPUUECKUX BEJIMUHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosmmuecTBo yacos
Buanbl
N . ?Hi;TPOHHT“E NeATEeTHLHOCTH
° aMMEeHOBaHME Pa3/1eJ0B U nudposbie
n/n TeM NPOrpaMMblI Bcero Konrpoapubie | Mpakruteckue o0pa3oBaTe/bHbIE coVIIoMIXC ¢
padoThbI padoThI yuerom
pecypcel NPOrpaMMmblI
BOCIIUTAHUS
Ucropuueckuii
BBenenue B ctepeomMeTpuio 10 0 0 PKEKYPC «Tarlbl
CTaHOBJICHUS
FEOMETPUI»
Coznanue
MIPE3CHTALINH «
B3aumHuoe
IIpsiMbI€ M TIIIOCKOCTH B PacIIOJIOKEHUE
IIPOCTPAHCTBE. 12 1 0 MPSIMBIX U
[TapannenpHOCTH NPSAMBIX U IJIOCKOCTEN IIPU
IIJIOCKOCTEMN IIPOEKTUPOBAHUU
MAarucTpajiei»,
«Pacnosioxenue
BO3YIIHBIX IIyTEH»
[lepnieHIUKYISIPHOCTD 12 0 0 CeMmuHap
MPSIMBIX U IIOCKOCTEN «IlocrynarslEBknaa
VYrubl MeXIy IPSMBIMU U 10 | 0 Kpyrusiit cron
IJIOCKOCTSAMU «Pacnosioxenue




IJIOCKOCTEN B

CTPOUTEIIbCTBEN
MHororpasHuku 11 1 0
[Ipoekt «CBoiicTBa
OOBEMBI MHOTOTPaHHHUKOB 9 1 0 MHOTOTPAHHITKOB B
OKPY>KaIOIIHX
IpeaMeTax»,
IToBTOpEHME: ceyeHus, 4 | 0
PacCTOSIHUS U YIJIbI
OBIIEE KOJIMYECTBO YACOB 68 5 0
1O ITPOT'PAMME
TEMATHUYECKOE IINTAHUPOBAHHUE
10 KIIACC YKII
KosmmuecTBo yacos
Buanbl
DJIeKTPOHHbIE eSITeILHOCTH
°
wn | remmporpmn | ey | Kompomme Mpmcrmmccine | CUENEL ofvmonen
padoThbI padoThI yuerom
pecypcel NPOrpaMMmblI
BOCIIUTAHUS
Ucropuueckuii
Benenue B crepeomeTpuio 5 0 0 zzzﬁﬁie(i?nm
FEOMETPUI»
[Ipsimble ¥ TIIOCKOCTH B Coznanue
MPOCTPAHCTBE. 6 1 0 MPE3CHTAINH «
[TapannenpHOCTH NPSAMBIX U B3anmuoe




IIJIOCKOCTEMN pacrosoKeHue
MPSIMBIX U
IIJIOCKOCTEN MpH
IIPOEKTUPOBAHUU
MAarucTpajiei»,
«Pacnosioxenue
BO3YIIHBIX IIyTEH»
[lepneHUKYISIPHOCTD 6 0 0 CeMmuHap
MPSIMBIX U IIOCKOCTEN «IlocrynarslEBknaa
Kpyrisiit cron
VYrubl MeXIy IPSMBIMU U 5 | 0 «Pacnosioxenue
IIJIOCKOCTSIMH IIJIOCKOCTEN B
CTPOUTEIILCTBE
MHororpaHHUKH 5 0 0
[Tpoekt «CBoiicTBa
OOBEMBI MHOTOTPaHHHKOB 5 1 0 MHOTOTPANHITKOB B
OKPYXKaIOIINX
npeaMeTax»,
IToBTOpEHME: ceyeHus, ) 0 0
PAcCCTOSIHUS U YTJIbI
OBIIEE KOJIMYECTBO YACOB 34 3 0
I10 ITPOTPAMME
TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC HIKOJIA.
KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne HaunmeHoBaHMe pa3ae/ioB U
o/ TeM IporpaMMBI Beero Kontpoabnbie | Ilpakruueckne | (uuppoBbIe) Buabi
padoThI padoThI o0pasoBaTe/ibHbIE AeATEJIbHOCTH
pecypcebl o0yuarouuxcs ¢




y4eTom
NPOrpaMMmblI
BOCIIUTAHUS

Ucropuueckuii

AKCKYpC «ITarbl

BBenenue B ctepeomMeTpuio 2 0 0 P
CTaHOBJIEHUS

FEOMETPUI»

Coznanue
MPE3CHTAIINH «
B3anmuoe
pacIoJIoKEHNE
IIpsiMbI€ M TIIIOCKOCTH B

MPSIMBIX U
npocTpanctse. [lapamiensHOCTh 3 0 0 .
. MIJIOCKOCTEN mpu
MPSIMBIX U IIOCKOCTEN

MIPOEKTUPOBAHUU
MAarucTpajiei»,
«Pacrnionoxenue

BO3YIIHBIX IIyTEH»

[lepneHIUKyYIApHOCTD MPSMBIX 3 0 0 CemuHap
U IJIOCKOCTEN «IToctynarslEBKiH1a
Kpyrusiit cron
VYriael MeXy NPSIMBIMU U ) | 0 «Pacrnionoxenue
IJIOCKOCTSIMU IIJIOCKOCTEH B
CTPOUTEIIbCTBEN
MHororpaHHUKU 2 0 0
[Ipoekt «CBoiicTBa
OOBEMBI MHOTOTPaHHHUKOB 3 1 0 MHOT'OTPaHHUKOB B

OKPYXaIOIIUX




npeamMeTax»,

[ToBTOpEHME: ceueHus,

PacCCTOAHUA U YTJIbI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

17




TEMATHUYECKOE IINTAHUPOBAHHUE 11 KJIACC

KoaunuecTBO 4acoB

Buanbl
JJIEKTPOHHbIE NeSITeILHOCTH
Ne HaumeHoBaHue pa3aesioB u (undposbie)
n/n TeM nporpaMMblp Bcero Kontpoaburre | Hpakriieckue oﬁp(zll)::)BaTenbnme zﬁyqamumxcﬂ
padoThI padoThI yuerom
pecypeel NpPOrpaMmbl
BOCIUTAHUS
Tena Bpaiienus 12 0 0
Tpyap!
Kennepa
OOBEMBI TEIT 5 1 0 «Teopwus
BUHHbIX
6ouek»
UccnenoBanue
BekTopsl 1 KOOpMHATHI B «Bexroprbiit
10 1 0 METO/T B
MIPOCTPAHCTBE
WHXEHEPHBIX
npodeccusx»
[ToBTOpenue, o6obIICHUE, 7 | 0
CUCTeMAaTH3aIVsl 3HAHUHA
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KosmmmuecTBo yacos
DJIEeKTPOHHbIE
Ne Aara HHdpPOBbIE Bujibl 1eATeIbHOCTH
E/ Tema ypoka Bcer KonTpoabHbl IpakTuyeckn H3y4eHH 06pazoBATENBHDI oGyuaromuxcs ¢
0 e padoThbl e padoThbl a1 ¢ pecypeaI Y4eTOM HPOrpaMMbl
BOCIIUTAHUS

OcCHOBHBIE TIOHATHS Hcropuueckuit
CTEpPEOMETPUHU: TOUKA, AKCKYpC «ITamsl
npsiMasi, INIOCKOCTb, CTaHOBJIEHUS
IIPOCTPAHCTBO. FEOMETPUI»
IIpaBuiia
n300pakeHus Ha | 0 0
pUCYHKaX:
MU300paxKeHUs
ILIOCKOCTEH,
napajuIeIbHbIX
MPSIMBIX (OTPE3KOB),
CepeHbI OTpe3Ka

Co3nanue

MIPE3EHTALNH «
ITonsarnus: B3aumHuoe
NEepeCceKaroIInecs pacnoJsoKeHue
IIJIOCKOCTH, 1 0 0 MPSAMBIX U
[IEpECEKaOIInecs IIJIOCKOCTEN MpH

npsamas 1 miI0CKOCTb

MPOEKTUPOBAHUH
Marucrpaiem»,
«Pacnonoxenue




BO3YIIHBIX IIyTEH»

ITonsarus:
MepeCceKarIImecs
IUIOCKOCTH,
MepeCeKarIImnecs
npsMasi v INIOCKOCTh

3HAKOMCTBO C
MHOTI'OrpaHHUKAaMHU,
MU300pakeHue
MHOT'OI'paHHUKOB Ha
pHUCYHKaX, Ha
MPOCKIUOHHBIX
gepTexax

HauanbHubie cBeeHUS
0 KyOe U mupamue,
UX Pa3BEPTKU U
Mozaenu. CeueHus
MHOTOTPAHHUKOB

Hauanbubie cBeeHUS
0 KyOe U mupamue,
UX Pa3BEPTKU U
Mozaenu. CeueHus
MHOTOTPAHHUKOB

IMousarue 06
AKCHOMAaTHYECKOM
MOCTPOCHHUH
CTePCOMETPHUH:
AKCHUOMBI
CTEPCOMETPUH U

CemuHap
«IlocrynarslEBknaa
»




CICACTBUA U3 HUX

IMousarue 06
AKCHOMAaTHYECKOM
MOCTPOCHHUH
CTePCOMETPHUH:
AKCHUOMBI
CTEPCOMETPUH U
CJICOCTBUA U3 HUX

IMousarue 06
AKCHOMAaTHYECKOM
MOCTPOCHHUH
CTePCOMETPHUH:
AKCHOMBI
CTEPCOMETPUH U
CJICOCTBUA U3 HUX

10

IMousarue 06
AKCHOMAaTHYECKOM
MOCTPOCHHUH
CTePCOMETPHUH:
AKCHOMBI
CTEPCOMETPUH U
CJICOCTBUA U3 HUX

11

Bzanmnuoe
pacIoJIOKEHNE
HpSIMI)IX B
MPOCTPAHCTBE:
MEPECEKAOIINECH,
napajuieIbHbIE U
CKpEILIMBAKOIINECS




IIpsIMbIE

12

[TapannensHOCTH
MPSIMBIX U IIOCKOCTEN
B IIPOCTPAHCTBE:
napajuiesbHble
IpsIMbIE B
IIPOCTPAHCTBE;
[apajIeIbHOCTh TPEX
MIPSIMBIX

13

[TapannensHOCTH
MPSIMBIX U IIOCKOCTEN
B IIPOCTPAHCTBE:
[TapannensHOCTH
IIPSIMOM U TJIOCKOCTH

14

Yriel ¢
COHaIpaBJICHHBIMU
CTOpPOHAMHU

15

Yros MeX 1y NpSAMBIMH
B IIPOCTPAHCTBE

16

YroJs MeX 1y NpSAMBIMA
B IIPOCTPAHCTBE

17

[TapannensHOCTH
IUTIOCKOCTEH:
napajuieIbHbIe
TJTIOCKOCTH

Kpyrusiit cron
«Pacmonoxenne
IUIOCKOCTEH B
CTPOUTEIHCTBE

18

CaolicTBa
MapasieabHbIX
IJIOCKOCTEN




19

IIpocreitmme
MPOCTPAHCTBEHHBIC
¢burypsr Ha
IUIOCKOCTH: TETPa’Ip,
KyO, mapaienenurne

20

[Toctpoenune ceuenui

21

[Toctpoenue ceuenui

22

KonTtponsHas pabora
o teme "lIpsMbie u
IIJIOCKOCTH B
IIPOCTPAHCTBE.
[TapannensHOCTH
IPSIMBIX U
miockocTeit"

23

[lepneHUKYISIPHOCTD
MPSIMOM U IIJIOCKOCTH:
MEePIEHIUKYIISIPHbIE
IpsIMBIE B
IIPOCTPAHCTBE

24

IIpsimMble
NapajIeIIbHbIE U
MEPIEHIUKYISIPHBIE K
IIJI0CKOCTH

25

IIpsimMble
NapajIeIIbHbIE U
MEPIEHIUKYISIPHBIE K
IIJI0CKOCTH

26

IIpu3naxk
MEPIEHIUKYISIPHOCTH




IIPSIMOM U TJIOCKOCTH

27

IIpu3nak
MEPIEHIUKYISIPHOCTH
IIPSIMOM U TJIOCKOCTH

28

Teopema o npsimoit
MEPIEHIUKYISIPHON
IIJIOCKOCTH

29

Teopema o npsimoit
MEPIEHIUKYISIPHON
IIJIOCKOCTH

30

Teopema o npsimoit
MEPIEHIUKYISIPHON
IIJI0CKOCTH

31

[lepnenaukynsp u
HaKJIOHHBIE!
pacCTOsIHUE OT TOYKH
10 IIJIOCKOCTH,
pacCTOsIHUE OT MPSIMOU
710 IJIOCKOCTHU

32

[lepnenaukynsp u
HaKJIOHHBIE!
pacCTosIHUE OT TOYKH
10 IIJIOCKOCTH,
pacCTOsIHUE OT MPSIMOU
710 IJIOCKOCTHU

33

[lepnenaukynsp u
HaKJIOHHBIE!
pacCTOsIHUE OT TOUYKH
10 IIJIOCKOCTH,




pacCcTosIHUE OT MPSIMOU
710 IJIOCKOCTHU

34

[lepnenaukynsp u
HaKJIOHHBIE!
pacCTOsIHUE OT TOYKH
10 IIJIOCKOCTH,
pacCTOsIHUE OT MPSIMOU
710 IJIOCKOCTHU

35

VYTuIBl B IPOCTPAHCTBE:
YTOJI MEXIY IIPSIMOM U
IIJIOCKOCTBIO

36

JIByrpaHHbIH yrou,
JIMHENHBIN yron

JBYTPAHHOTIO yIJia

37

JIByrpaHHbIH yrou,
JIMHENHBIN yron

JBYTPAHHOTIO yIJia

38

[lepneHUKYISIPHOCTD
IJIOCKOCTEN: IPU3HAK
MEPIEeHIUKYIIPHOCTH
JIBYX TJIOCKOCTEMN

39

[lepneHUKYISIPHOCTD
IJIOCKOCTEN: IPU3HAK
MEPIEeHIUKYIIPHOCTH
JIBYX TJIIOCKOCTEMN

40

[lepneHUKYISIPHOCTD
IJIOCKOCTEN: IPU3HAK
MEPIEeHIUKYIIPHOCTH
JIBYX TJIOCKOCTEMN




41

Teopema o Tpéx
MEPIEHINKYIAPaxX

42

Teopema o Tpéx
MEPIEHINKYIAPax

43

Teopema o Tpéx
MEPIEHINKYIAPaxX

44

KonTtponsHas pabora
10 TeMam

"IlepnieH IUKYISIPHOCT
b TIPSMBIX
iockocteil" u "Yribl
MEX]Ty IPSIMBIMH U
miockoctamMu"

45

Ilonstue
MHOTOT'PaHHUKA,
OCHOBHEIC DJICMEHTHI
MHOTOT'PaHHUKA,
BBIMYKJIBIE U
HEBBIITYKJIbIE
MHOTOTPAHHUKWU;
pa3BEépTKa
MHOTOTpaHHUKA

IIpoexr
«CBolicTBa
MHOTOTPaHHUKOB
B OKPYKaIOIIHNX
npeaMeTax,

46

IIpusma: n-yronpHas
puU3Ma; TpaHu U
OCHOBAHMS MIPU3MBI;
npsiMasi ¥ HaKJIOHHAs
MIPU3MBI; OOKOBAs U
MIOJTHASI TOBEPXHOCTD
TIPU3MBI




47

[Tapamienenunen,
MIPSIMOYTOJIbHBIN
napajuieJIenunes U €ro
CBOMCTBA

48

[Mupamupa: n-
yroJibHas MUpaMua,
rpaHu U OCHOBAHUE
mUpaMuIbl; 00KOBast U
MOJIHAs TOBEPXHOCTh
MMUPAMUIBI;
MpaBUJIbHAS U
yced€HHas MUpaMuia

49

IIpaBunbHBIE
MHOTOTPAaHHUKH:
MOHATHE NPABUIBHOTO
MHOTOTPaHHUKA;
IpaBWJIbHAS MTPU3Ma U
IIpaBUJIbHAS
Mpamuaa;
IIpaBUJIbHAS
TpeyroJjipHas
nupamuaa u
IIPaBUJIbHBIN
TeTpadp; Kyo

50

IIpencrasnenue o
IMpaBHUJIbHBIX
MHOT'OrpaHHHUKAaX:
OKTadIp, TOAEKAAP U
HKOCaIp.




51

Cummetpus B
IPOCTPAHCTBE:!
CUMMETPHS
OTHOCHTEIIbHO TOYKH,
IIPSIMOM, TIOCKOCTH.
DneMEHTBl CUMMETPUN
B MTUPaAMUIAX,
napaJulenenuneax,
MIPaBUITLHBIX
MHOTOT'paHHHKaX

52

Brrunciaenue
2JIEMEHTOB
MHOT'OT'PpaHHUKOB:
pEOpa, nuaroHaiw,

yIIb

53

[Tnomans 60KOBOM
MTOBEPXHOCTH U
IIOJTHOW ITOBEPXHOCTH
MIPSIMOM TIPU3MBI,
ILIOIA b OCHOBAHHUIA,
TeopeMa 0 OOKOBOA
ITOBEPXHOCTH MPSMOM
IIPU3MBI

54

[Timomiaas 60KOBOM
MOBEPXHOCTH U
MOBEPXHOCTHU
IIPaBUIILHOM
MUPAMUJIBI, TEOPEMa O
IJIOIIAa OOKOBOM




IIOBEPXHOCTH
YCEYEHHON MUPAMUIBI

KontponsHas pabora

55 10 TeME 1 1 0
"MHororpaHHuku"
56 [Tonsitre 06 00BEME 1 0 0
57 OO0BEM TTUpaMHUIBI 1 0 0
58 OO0BEM TTUpaMHUIBI 1 0 0
59 OO0BEM TTUpaMHUIBI 1 0 0
60 OO0BEM TTUpaMHUIBI 1 0 0
61 OO0BEM PU3MBI 1 0 0
62 O0BEM PU3MBI 1 0 0
63 OOBEM TTPU3MBI 1 0 0
KontponsHas pabora
64 o TeMe "OOBEMBI 1 1 0
MHOTOTPaHHUKOB"
[ToBTOpEHME,
00o0renune
65 CHCTehi[aTmaumI | 0 0
3HaHui. [loctpoenue
CeUeHUN B
MHOTOTpaHHUKE
[ToBTOpEHME,
00o0renne
66 CUCTeMAaTH3aIHs | 0 0

3HaHui. Beruncienue
pacCTOSIHUNA: MEXIY
JBYMsSI TOUKaMH, OT




TOYKH JI0 PSMOM, OT
TOYKH JI0 INIOCKOCTH,
MEKIY
CKpELIUBAIOIMMUCS
MPSIMBIMU

67

Urorosas
KOHTpOJIbHast paboTa

68

IToBTOpEHNME,
000011IEeHE
CHCTeMaTHU3aIusI
3HaHui. Berunciaenue
YIJIOB: MEXKLY
CKpEIIMBAOIIUMHUCS
MPSIMBIMU, MEXKITY
MpsIMOM U
ILIOCKOCTBIO,
JIBYIPaHHBIX YIJIOB,
YIJIOB MEXKY
IUTIOCKOCTSIMH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




IHOYPOYHOE IINTIAHUPOBAHHUE

10 KVIACC YKII

KoauuecTBO 4acos

Ne Jata 131;1(;)1;?;1}:: o Bubl 1eTeJbHOCTH
E/ Tema ypoka Bcer KonTpoabHel IpakTuyeckn H3y4eHH 06pazoBATENBHDI oGyuaromuxcs ¢
0 e padoThbl e padoThbl a1 ¢ pecypeaI Y4eTOM HPOrpaMMbl
BOCIIMTAHUS

OcCHOBHBIE TIOHATHS Hcropuueckuit
CTEpPEOMETPUHU: TOUKA, AKCKYpC «ITamsl
npsiMasi, INOCKOCTb, CTaHOBJIEHUS
IIPOCTPAHCTBO. TEOMETPUN
[TpaBuna u3o0paxeHus
Ha PUCYHKax:
MU300paxKeHUs
INIOCKOCTEH, 1 0 0
napajieIbHBIX MPSMBIX
(0Tpe3koB), cepeTuHbI
oTpeska. [lonarus:
IepeceKaroIuecs
IJIOCKOCTH,
IepeceKaroIuecs
npsiMasi ¥ IJIOCKOCTh
3HaKOMCTBO C Coznanue
MHOTOTpaHHUKAMH, MIPE3EHTAINH «
M300pakeHue ! 0 0 B3aumnoe
MHOTOTPaHHUKOB Ha pacnoJsoKeHue
pUCYHKaX, Ha IPSIMBIX U
MIPOEKITMOHHBIX IJI0CKOCTEN MpHU




yepTrexax

IIPOEKTUPOBAHUU
Marucrpaiem»,
«Pacnosioxenue
BO3/YIIHBIX IIyTEH»

HauvanpHbie cBeICHHS O
KyOe U mupamue, ux
Pa3BEPTKU U MOAENH.
Ceuenus
MHOTOTPAHHUKOB

IMousarue 06
AKCHOMAaTHYECKOM
MOCTPOCHHUH
CTePCOMETPHUH:
aAKCHOMBI CTEPEOMETPUHU
U CJIICACTBHUA U3 HUX

IMousarue 06
AKCHOMAaTHYECKOM
MOCTPOCHHUH
CTePCOMETPHUH:
aAKCHOMBI CTEPEOMETPUHU
U CJIICACTBHUA U3 HUX

CemuHap
«IlocrynarslEBKng
a

Bzanmnuoe
pacnonomeHHe HpﬂMLIX
B IIPOCTPAHCTBE:
MEPECEKAOIINECH,
napajuieIbHbIE U
CKpEILIMBAKOIINECS
MpsIMBIE

[TapannensHOCTH




MPSIMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE:
napajuiesbHbIe NpsMBbIE
B IIPOCTPAHCTBE;
[apajIeIbHOCTh TPEX
MPSIMBIX

VYrubl ¢
COHAIpPaBJICHHBIMU
CTOpPOHaMH. YTOJI
MEXAY NPSIMbIMU B
IIPOCTPAHCTBE

[TapannensHOCTH
IUTIOCKOCTEH:
napajuiebHbIe
TJIOCKOCTH

CaolicTBa
MapasieabHbIX
IJIOCKOCTEN

Kpyrisiit cron
«Pacmonoxenne
IUIOCKOCTEH B
CTPOUTEIHCTBE

10

IIpocreitmme
MPOCTPAHCTBEHHBIE
(bUrypHI Ha TUIOCKOCTH:
TeTpadap, Kyo,
napaiesIenure

11

MocTpoeHune ceveHunit.

12

KontponsHas pabora
o teme "lIpsMbie u
TUIOCKOCTHU B
MIPOCTPAHCTBE.
[TapannensHOCTH




MPSIMBIX U IJIOCKOCTEN"

13

IlepnenukynspHOCT
b IIPSIMOM U
IJIOCKOCTH:
MEePIEHIUKYIISIPHbIE
IpsIMBIE B
IIPOCTPAHCTBE

IIpsimMble
NapajuIeIIbHbIE U
MEPIEHIUKYISIPHBIE K
IIJI0CKOCTH

14

IIpu3nak
MEPIEHIUKYISIPHOCTH
IIPSIMOM U TJIOCKOCTH

15

Teopema o psimoit
MEPIEHIUKYISIPHON
IIJIOCKOCTH.

16

[lepnenaukynsp u
HaKJIOHHBIE!
pacCTOsIHUE OT TOYKH
10 IIJIOCKOCTH,
pacCTOsIHUE OT MPSIMOU
710 IJIOCKOCTHU

17

[lepnenaukynsp u
HaKJIOHHBIE!
pacCTOsIHUE OT TOUYKH
10 IIJIOCKOCTH,
pacCTOsIHUE OT MPSIMOU
710 IJIOCKOCTHU




18

VYrusl B
IIPOCTPAHCTBE: YroJl
MEXKy NPSIMOU U
IIJIOCKOCTBIO

JIByrpaHHbIH yrou,
JIMHENHBIN yron

JBYTPAHHOIO yIJia

19

[lepneHUKyYISIpHOCTD
IJIOCKOCTEN: IPU3HAK
MEPIEeHIUKYIIPHOCTH
JIBYX TIIOCKOCTEM.

20

[lepneHUKyYISIpHOCTD
IJIOCKOCTEMN: IPU3HAK
MEPIEHIUKYISIPHOCTH

JBYX

21

Teopema o Tpéx
MEPIEHINKYIAPax

22

KontponsHas padora
10 TeMam
"IlepnieHIUKYISIPHOCTD
MPSIMBIX U IJIOCKOCTEN"
1 "YTIbel MeX1y
MPSIMBIMH U

IoCcKoCTSIMA"

23

ITonsarue
MHOTOT'PaHHUKA,
OCHOBHBIE DJIEMEHTHI
MHOTOT'PaHHUKA,




BBIITYKJIBIC U
HCBBIITYKJIBIC
MHOT'OI'paHHUKU;
pa3BEépTKa
MHOT'OI'paHHHKa

IIpusma: n-yronpHas
puU3Ma; TpaHu U
OCHOBAHHS MIPU3MBI;
npsiMasi ¥ HaKJIOHHAs
MIPU3MBI; OOKOBAs U
MIOJTHASI TOBEPXHOCTD
TIPU3MBI

24

[Tapamienenunen,
MIPSIMOYTOJIbHBIN
napajuleJIenuIes U €ro
CBOMCTBA

25

IInpamuia: n-yroyibHast
MApaMUJIa, TPAHU U
OCHOBaHUE NTUPaMU/IBbL;
OoKoBas ¥ MOJHAsS
ITIOBEPXHOCTH
MIAPAaMU/Ibl; IPABUIIbHAS
U yCceY€HHas upaMuia

26

IIpaBubHBIE
MHOTOTPaHHUKH:
IIOHSATHE
MIPaBUIILHOTO
MHOTI'OT'DaHHUKA;
IIpaBUIIbHAS NIpU3Ma U

IIpoexr
«CBolicTBa
MHOTOTPaHHUKOB
B OKPYKaIOIIHNX
npeaMeTax,




IIpaBUJIbHAS
MIAPaMHU/JIA;
IIpaBUJIbHAS
TpeyroyibHas
nupamuaa u
IIPaBUJIbHBIN
TeTpa’ap; Kyo

IIpencrasnenue o
IMpaBHUJIbHBIX
MHOT'OrpaHHHUKAaXx:
OKTa’Ip, TOAEKAAP U
HKOCaIp.

Cummetpus B
MIPOCTPAHCTBE:
CUMMETPHSI
OTHOCHTEIIbHO TOYKH,
MIPSIMOM, TIOCKOCTH.
DNeMEeHTHI
CHMMETPHH B
nUpamMHIax,
napaiesnenumnenax,
MPaBUIIBHBIX
MHOTOTpaHHHUKaX.
Beruucnenue
AIIEMEHTOB
MHOTOT'PaHHUKOB!
pEOpa, nuaroHaiw,

yIIbI

27

ITnomans 60KOBOM




MOBEPXHOCTH U TOJIHOU
ITOBEPXHOCTH MPSMOM
IIPU3MBI, IUIOIIA/b
OCHOBaHUH, TEOpEMA O
OO0KOBOI TOBEPXHOCTHU
IIPSIMOM TIPU3MBI

28

[Tiomiaas 60KOBOM
MMOBEPXHOCTH U
MMOBEPXHOCTU
IIPaBUIILHOM
MUPaMU/IbI, TEOPEMA O
IJIOIIAaH OOKOBOM
MMOBEPXHOCTU
YCEUEHHOUN MUpPaMHU/Ibl

29

ITonsarue 00 00BEME

OO0BEM mupamMu I

30

O6bem nupamugbl

31

O6bem npu3amol.

32

KontponsHas pabora
o teme "OOBEMBI
MHOTOTPaHHUKOB"

33

IToBTOpEHNME,
00o0renune
cucTeMaTu3anus
3HaHui. [loctpoenue
CEYCHUH B
MHOT'OTPaHHUKE

34

IToBTOpEHNME,




000011IEeHE
CHCTeMaTHU3aIusI
3HaHUM. Beraucnenme
pacCTOSIHUNA: MEXIY
JBYMsSI TOUKaMH, OT
TOYKH JI0 PSMOM, OT
TOYKH JI0 IJIOCKOCTH,
MEXIY
CKpEIIMBAOIIUMHUCS
MPSIMBIMU

OBLUEE KOJIMYECTBO

34 3 0
YACOB
10 KIIACC HIKOJIA.
Kosun4yecTBo yacoB
DJIEeKTPOHHbIE
No Harta HHPpoBbIe Buasl 1esITeJbHOCTH
Tema ypoxka Bcer KoHTpoJbHBI IIpakTn4eckun U3y4YeHU
n/u P P P y 00pazoBaTenbup | 00YdAKOUMXCS €
0 e padoThI e padoThI s ¢ pecypeb YH€eTOM IPOrpamMmBl
BOCIUTAHUS
OCHOBHBIC TIOHATHS UcTtopuueckuit
CTEpEOMETPUHU: TOUKA, IKCKYpPC «ITaIbI
npsiMasi, TNIOCKOCTb, 1 0 0 CTaHOBJICHUS
MIPOCTPAHCTBO. TEOMETPHUI
[TpaBuna u3o0paxeHus




Ha PUCYHKaX:
MU300paxKeHUs
ILIOCKOCTEH,
napajlJICJIbHBIX IMPAMBIX
(0Tpe3koB), cepeTuHbI
oTpeska. [lonarus:
IepeceKaroIuecs
TJIOCKOCTH,
IepeceKaroIuecs
npsiMasi ¥ IIOCKOCTh

3HAKOMCTBO C
MHOTI'OrpaHHUKAaMHU,
M300pakeHue
MHOT'OI'paHHUKOB Ha
pUCYHKaX, Ha
MPOCKIUOHHBIX
gepTexax

Hauanbnsie cBenieHus 0
KyOe U mupamue, ux
Pa3BEPTKU U MOJENH.
Ceuenus
MHOTOTPAHHUKOB

Coznanue
MIPE3CHTALINH «
B3aumHuoe
pacIoyoKeHue
MPSIMBIX U
IIJIOCKOCTEN MpH
IIPOEKTUPOBAHUU
Marucrpaiem»,
«Pacnosioxenue
BO3YIIHBIX IIyTEH»

ITousaTue 00
aKCUOMATHUYECKOM

CemuHap
«IlocrynarslEBKng




MOCTPOCHHUH
CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPUH U
CIIEJICTBHSI U3 HUX

Bzanmnuoe
pacnonomeHHe HpﬂMLIX
B IIPOCTPAHCTBE:
MEPECEKAOIINECS,
napajuieIbHbIE U
CKpEILIHMBAKOIINECS
MpsIMBIE

[TapannensHOCTH
MPSIMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE:
napajulesbHbIE MpsSMBbIE
B IIPOCTPAHCTBE;
[apajIeIbHOCTh TPEX
MIPSIMBIX

Kpyrusiit cron
«Pacmonoxenne
IUIOCKOCTEH B
CTPOUTEIHCTBE

Vrasl ¢
COHaIpaBJICHHBIMU
CTOPOHAMHU. YTOJ MEXKITY
MPSIMBIMHU B
MPOCTPAHCTBE.

[TapannensHOCTH
IUTOCKOCTEH:
napajuieIbHbIe
TJTIOCKOCTH

CaolicTBa

MapajuIeIbHbIX




IJIOCKOCTEN

IIpocreitmme
MPOCTPAHCTBEHHBIC
(bUrypHI Ha TUIOCKOCTH:
TeTpasdp, Kyo,
napaiesIenure

MocTpoeHune ceveHunit.

IlepnenukynsipHOCT
b IIPSIMOM U
IJIOCKOCTH:
MEepIEHIUKYIISIPHbBIE
IpsIMBIE B
IIPOCTPAHCTBE

IIpsimble
NapajuIeIIbHbIE U
MEpIEHIUKYIISIPHbIE
K IJIOCKOCTHU

IIpu3nak
MEPIEHIUKYISIPHOCTH
IIPSIMOM U IJIOCKOCTH

Teopema o npsimoit
MEPIEHIUKYISIPHON
IIJIOCKOCTH.

[lepnenaukynsp u
HaKJIOHHBIE!
pacCTOsIHUE OT TOYKH
10 IIJIOCKOCTH,
pacCTosIHUE OT MPSIMOU




J0 IINIOCKOCTH

VYrusl B
IIPOCTPAHCTBE: YroJl
MEXKy NPSIMOU U
IIJIOCKOCTBIO

JIByrpaHHbIH yrou,
JIMHEMHBIN yron

JBYTPAHHOIO yIJia

[lepneHUKYISIPHOCTD
IJIOCKOCTEN: IPU3HAK
MEPIEeHIUKYIIPHOCTH
JIBYX TIIOCKOCTEM.

10

Teopema o Tpéx
MEPIEHINKYIAPax

11

Ilonstue
MHOTOT'PaHHUKA,
OCHOBHBEIC DJIEMEHTHI
MHOTOT'PaHHUKA,
BBIMYKJIBIE U
HEBBIITYKJIbIE
MHOTOTPAHHUKWU;
pa3BEépTKa
MHOTOTpaHHUKA

IIpoexr
«CBolicTBa
MHOTOTPaHHUKOB
B OKPYKaOIIHNX
npeaMeTax,

IIpusma: n-yronpHas
puU3Ma; TpaHu U
OCHOBAHHS MIPU3MBI;
npsiMasi ¥ HaKJIOHHAs
MIPU3MBI; OOKOBAs U




IIOJIHAs IOBEPXHOCTh
IIPU3MBI

[Tapamtenenunen,
MIPSIMOYTOJIbHBIN
napajuleJIenunes U ero
CBOMCTBA

12

IInpamuia: n-yroyibHast
nUpamMuaa, TpaHu U
OCHOBAHME MUPaAMHUJIbI;
OOKOBast U MOIHAs
MMOBEPXHOCTH
MMUPAMUIBI;
MpaBUJIbHAS U
yced€HHas MUpaMuia

IIpaBunbHBIE
MHOTOTPAaHHUKH:
MIOHSTHE
IIPaBUIILHOTO
MHOTOTPaHHUKA;
IIpaBWJIbHAS [IPU3Ma
Y TIpaBWIbHAs
Mpamuaa;
IIpaBUJIbHAS
TpeyroJjibHas
nupamuaa u
IIPaBUJIbHBIN
TeTpa’ap; Kyo

IIpencrasnenue o




IMpaBHUJIbHBIX
MHOT'Or'paHHHUKAaX:
OKTasIp, I0ACKadIp
U HUKOCadIp.

Cummetpus B
MIPOCTPAHCTBE:
CUMMETPHUS
OTHOCHTEJIBHO
TOYKH, IPSMOMH,
IJIOCKOCTH.
DJIEMEHTEI
CUMMETPHUH B
MUpaMuIax,
napajuiesienuneaax,
MIPaBUIIBHBIX
MHOTOTPaHHUKAX.
Beruucnenue
3JIEMEHTOB
MHOTOTPaHHUKOB:
pEOpa, nuaroHaiw,

yIIbI

13

[Tnomans 60KOBOM
MMOBEPXHOCTH U MOJIHOU
ITOBEPXHOCTH MPSMOM
IIPU3MBI, IUIOLIA/1b
OCHOBaHMH, TEOpEMA O
OO0KOBOI TOBEPXHOCTHU
IIPSIMOM TIPU3MBI

ITnomans 60KOBOM




MMOBEPXHOCTH U
MMOBEPXHOCTU
IIPaBUIILHOM
MUPaMU/IbI, TEOPEMA O
IJIOIIAaH OOKOBOM
MMOBEPXHOCTU
YCEUEHHOUN MUpPaMHU/Ibl

14

ITonsarue 00 00BEME

O0BEM mupamMuIbI

O6bem nupamugbl

O6bem npu3amol.

15,1

IToBTOpEHNME,
00o0renne
cucTeMaTu3anus
3HaHul. [loctpoenue
CEYCHUH B
MHOT'OTpaHHUKE

IToBTOpEHNME,
000011IEeHE
CHCTeMaTHU3aIusI
3HaHui. Berunciaenue
pacCTOSIHUNA: MEXIY
JBYMsI TOUKaMH, OT
TOYKH JI0 PSMOM, OT
TOYKH JI0 IJIOCKOCTH,
MEXIY
CKpEIIMBAOIIUMHUCS
MPSIMBIMU




17.

KonTtponsHast paboTa o
teme "OOBEMBI
MHOTOTPaHHUKOB"

OBLUEE KOJIMYECTBO
YACOB

17







11 KVIACC

Ne i/

Tema ypoka

KoaunuecTBO 4acos

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHus

DJIEeKTPOHHbIE
nudposbie
o0pa3oBaTejibHbIE

pecypchl

Cdepa u map: meHTp, paanyc, TuamMeTp;
IUTOIIA/Th TIOBEPXHOCTH cHepbl

B3aunmHoe pacriosiosxenue chepsl u
TUIOCKOCTH; KacaTelbHask TUIOCKOCTh K
chepe; maomanas cheps

N3o0paxkenue cdepsl, mapa Ha
mockocTu. CedeHus mapa

HI/IJ’H/IHZ[I)I/I‘-I@CKEUI IOBCPXHOCTD,
o0Opa3yroIne MUITHAPUICCKON
MMOBEPXHOCTHU, OCh HI/IHI/IHI[pI/I‘{CCKOfI
IIOBEPXHOCTHU

Hunuuap: ocHoBaHMS 1 OOKOBas
MOBEPXHOCTh, 00pa3ymomas 1 och;
TI0MIA/Ib OOKOBOM M TIOJTHOM
IIOBEPXHOCTHU

N300pakenne NMIMHAPA HA TUIOCKOCTH.
Pazséprka nnnmnapa. Ceuenust

LHUIMHJPA (IUI0CKOCThIO, TapauIeIbHOM
WJTU IEPIEHANKYISIPHON OCH LIMJIUHPA)

KoHnueckast HoBepXHOCTh, 00pa3yromiye
KOHHYECKOU MMOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOU MTOBEPXHOCTHU




Konyc: ocHOBaHue U BepIIMHAa,

8 oOpa3yrolnas 1 0Ch; IIOMas> OOKOBOU 1
ITOJTHOW ITOBEPXHOCTH
VYceuéHHbIi KOHYC: 00pasyrouue u

9 BBICOTA; OCHOBAaHHUS U OOKOBas
MOBEPXHOCTH
N300pakenne KoHyca Ha MIOCKOCTH.
PazBépTka konyca. CeueHust KoHyca

10 (TUIOCKOCTHIO, MapaIeIbHON
OCHOBAHMIO, ¥ THIOCKOCTBIO, TPOXOAAIICH
4yepe3 BEPUINHY)

1 KomOunamus ten BpameHus u
MHOTOT'PaHHUKOB
MHororpaHHuK, OIIMCaHHBIN OKOJIO

12 cdepsr; chepa, BOIUCAHHAS B
MHOTOT'PaHHUK WU B TEJIO BPAIICHUS

13 [Tonsitue 06 06vEMe. OCHOBHBIE
CBOICTBa 0OBEMOB Te

14 O0BEM 1IMHIpa, KOHYyCa

15 O0BEM mapa u monans cheps
[TomoGHBIE TeNTa B IPOCTPAHCTBE.

16 CooTHoIIEHNS MEXAY IIOIAIIMU
MOBEPXHOCTEH, 00BbEMaMH MOTOOHBIX TEJ

17 KonTtponsHast pabota no Temam "Tena
Bpamienus" u "O0beMbI Ten"

18 BekTop Ha IJIOCKOCTH U B IPOCTPAHCTBE

19 CrnosxeHue ¥ BBIYUTAaHUE BEKTOPOB

20 YMHOKEHNE BEKTOPA HA YUCIIO




21

PasnoxxeHnne BexkTopa 1o TpéM
HEKOMIUTaHapHBIM BeKTOpaMm. [IpaBuio
napajesenumnena

22

Pemenne 3amad, CBSI3aHHBIX C
IIPUMEHEHHUEM IIPAaBUII JEHCTBUN C
BEKTOPaMH

23

[IpsimoyromnbpHas cucreMa KOOpAUHAT B
npocrpancTse. KoopauHaTel BekTopa.
IIpocrenmue 3agaun B KOOpAUHATAX

24

VYron mexay Bekropamu. CKansipHoe
MIPOU3BE/ICHUE BEKTOPOB

25

Beruncrienue yrioB Mexay IpsIMbIMU U
IIJIOCKOCTSIMH

26

KoopanHaTHO-BEKTOPHBIN METO IIPU
pELIeHUN TEOMETPUYECKUX 3a1ad

27

KonTpomnsHas padora o teme "BekTopsr
1 KOOPJMHATHI B IPOCTPAHCTBE"

28

[ToBTOpenue, 0600I1IEHNE U
cucremaTu3anus 3HaHui. OCHOBHBIE
¢burypsl, hakTel, TEOPEMBI Kypca
TUTAHUMETPUHI

29

[ToBTOpenue, 0600IIEHNE U
cucremMaTu3anus 3HaHui. OCHOBHBIE
¢burypsl, hakTel, TEOPEMBI Kypca
TUTAHUMETPUHI

30

[ToBTOpenue, 06o00IIEHNE U
cUCTEMATHU3aIUA 3HAaHUHA. 3agaun
TUTAHAMETPUHU ¥ METOJIbI X PEIICHUS




[ToBTOpenue, 0600IIEHNE U

31 cUCTeMaTH3alus 3HaHUH. 3a1auu 1
TUTAHUMETPUHU U METOBI UX PEIICHUS
[ToBTOpenue, 06o0IIEHNE U

0 cucreMaTn3anus 3HaHui. OCHOBHBIE |
¢burypsl, hakTel, TEOPEMBI Kypca
CTepeOMeTpUHn

33 Hrorosas koHTposbHasA paboTa 1

34 [ToBTOpenue, 0600I1IEHNE U 1

cUCTeEMAaTU3alusd 3HaHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

* Marematuka: ['eometpus, 10-11 kiacc, aBrop AtanacsH,«31aTenbCTBO

«HpOCBGHleHI/IG»

METOJJNYECKHUE MATEPHUAJIBI UIA YUUTEJIA

I'eometpus, 10-11 kmacc. Metoaudeckoe mocodue K yueOHUKY ATaHacsHa,
JI.L.3BaBuua "I'eometpust, 10 kmacc. M3narensctBa "JIpoda".2020.

JI.L.3BaBuua "I'eometpus, 11 kmacc. U3narensctBa "JIpoda".2020.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChBI CETHU

HMHTEPHET

http://school-collection.edu.ru Equnas xommekius nudpoBbix
00pa3oBaTeIbHBIX PECYPCOB

https://mob-edu.ru «Mobunbras dnektponnas Illkomay
https://interneturok.ru Caiit "UnTepHeT-ypok"
https://www.yaklass.rufIKmnacc

http://fcior.edu.ru Komtekuus denepaibHOTO 1IeHTpa HHOOPMAIIMOHHO-

o0Opa3oBaTeIbHBIX PECYPCOB






