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INOACHUTEJIBHAS 3AIIMCKA

PaGouas mporpamma ydeOHOro Kypca «I'eomeTpus» 0a30BOr0 YpOBHS IS
oOyuarommxcs 10 —11 kmaccoB pa3pabotaHa Ha ocHoBe DenepaibHOrO
roCyJapCTBEHHOI0 00pa30BaTeIbHOTO CTaHJAapTa CPEeIHEro 00IIero oopa3oBaHus,
C yd€TOM COBPEMEHHBIX MHUPOBBIX TpPeOOBaHMM, TPEIBABIIEMBIX K
MaTeMaTU4eCKoOMy oOOpa3oBaHUI0, U TpaJUIUid POCCHIICKOr0 00pa3oBaHMUS.
Peanuzanus nmporpaMMbl 00eCTICUMBACT OBJIAJICHUE KIFOUEBBIMA KOMITCTCHIIHSIMH,
COCTaBIIIIONIMMHU OCHOBY JIJII CaMOPa3BUTHS W HEMPEPHIBHOTO 00pa3oBaHMs,
IIEJIOCTHOCTh OOMIEKYIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEILHOTO pPa3BUTHS
JUYHOCTU 00YUYaIOIIIUXCA.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxHocTe y4yeOHOro Kypca TI€OMETpUHM Ha YPOBHE CpENHEro OOIIero
o0Opa3oBaHus O0O0YCIOBIEHA MPAKTUYECKOM 3HAUYMMOCTBHIO METANpeIMETHBIX H
IOPEIMETHBIX PE3YJIbTATOB OOYYEHMsI T€OMETPUU B HAlpaBICHUU JIMYHOCTHOTO
pa3BuThs oOywaromuxcs, (GopMuUpoBaHusl (YHKIMOHATBHOW MAaTEMAaTHUYECKOU
IPaMOTHOCTH, U3YYEHUS IPYruX Y4eOHbIX TUCUUIUIMH. PazBuTue y oOydaromuxcs
IPABWIBHBIX MPEACTABICHUN O CYHIHOCTH M HPOUCXOXKICHHH TI'€OMETPUYECKUX
aOCTpaklMii, COOTHOIIEHUH PEATBLHOTO M HUICAIBHOIO, XapaKTepe OTPaKEeHUs
MAaTeMaTH4YECKOW HAyKOM SIBJIICHUM U TPOLIECCOB PEAIBHOTO MHpaA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MAaTeMaTH4YE€CKOr0 MOJEIMPOBAHUS B HAYYHOM
MO3HAHUU U B IPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUS
yJaluxcsi, a TakKe KaueCTB MBIIUICHUS,, HEOOXOAMMBIX JUIsl aJanTalud B
COBPEMEHHOM OOIIIECTRE.

['eomerpus sABiA€TCA OIHUM M3 0a30BBIX NPEAMETOB Ha YPOBHE CPEIHErO
obmiero oOpa3oBaHMs, Tak Kak oOecrnedyuBaeT BO3MOMKHOCTb H3YYEHHs Kak
JUCUUIUINH €CTECTBEHHO-HaYYHOM HAIIPaBJICHHOCTH, TAK U TYMaHUTapHOM.

Jlornueckoe MbIUIeHHE, (GOpPMUpPYEMOE TMPU HU3YYEHUU OOYJarOIIMMHUCS
HNOHSTUIHBIX OCHOB F'€OMETPUH U ITOCTPOCHUU LENOYKH JIOTHYECKUX YTBEPKICHUN
B XOJ€ pEUICHUS T'€OMETPUYECKHX 3a/lad, YMEHUE BBLABUIAaTh M ONPOBEPrarh
TMIIOTE3bl HEIOCPEICTBEHHO HCIIOJIB3YIOTCSA IPU PEIICHWH 331a4 €CTECTBEHHO-
Hay4HOI'O [IMKJIa, B YaCTHOCTHU U3 Kypca (PU3HKHU.

YMeHHE OpHUEHTUPOBATHCA B IPOCTPAHCTBE UIPAET CYILECTBEHHYIO POJIb BO
BCEX 00acTAX NEATENbHOCTH uesoBeka. OpueHTalus uyejloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €ro COUUaIbHOro ObITHs, (opma
OTPaXEHUSI OKPYXKAIOIIEr0 MHpA, YCIOBUE YCHEIIHOIO IMO3HAHUS W AKTHUBHOIO
npeoOpa3oBaHusi  JeHUCTBUTENbHOCTH. OnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpa3amMu OObEOUHSET pa3Hble BUABl y4EOHOH U TPYAOBON JEATEIHHOCTH,



SABJIAETCA OJHHM M3 TMPOQPECCHOHAIBLHO BAXKHBIX KAadyecTB, MOITOMY aKTyalbHa
3amaya (opMUPOBaHUS y OOYYAIOMIMXCA MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOpPAa3HOTO MBIINIJICHUS — CYIIECTBEHHOTO KOMIIOHCHTA B
MOJIFOTOBKE K MTPAKTUYECKOMN NEITEILHOCTH IO MHOTUM HaIlPaBJICHUSIM.

[lens ocBoeHus mporpamMMmbl ydeOHOro Kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 00y4deHuss — 001meoOpazoBarebHOE UM OOILIEKYJIbTYPHOE pa3BUTHE
oOydarommxcs  4epe3  oOecreueHue  BO3MOXHOCTH — MPUOOPETEHHS |
VCIOJIb30BAHUSA CUCTEMATUYECKUX TE€OMETPUUECKUX 3HAHUM W JIEUCTBUH,
cnenu@UIHBIX TEOMETPHUH, BOZMOKHOCTH YCIIEITHOTO TIPO0JDKEHHST 00pa30BaHMUs
TI0 CTICIIHAIILHOCTSIM, HE CBS3aHHBIM C TTPUKJIATHBIM HCIIOB30BAaHUEM TCOMETPHH.

[IporpammMa mo reoMerpun Ha 0a30BOM YpOBHE NpeJHA3HAYeHA IS
OOyJarOMMXCs CPEIHEN IITKOJbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyIHEHUN
Ha YpOBHE OCHOBHOTO 00Iero obpasoBanus. Takum obOpazom, oOydaromniuecs Ha
0a30BOM YPOBHE JOJDKHBI OCBOMTH OOIIME MATEeMATHYECKHE YMCHHWsI, CBSI3aHHBIC
COo crneuu@uKkoid TeoMeTpUH UM HEOOXOAMMBIE IJIsi KU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXHOCTh M3YUHUTh T€OMETpHIO Oojee
rIyOOKO, €CIi B JaJbHEHIIEM BO3HHMKHET HEOOXOIWMOCTh B TE€OMETPUYECKHX
3HAHMSX B MPOPECCUOHAIBHOMN JESTEIBHOCTH.

JlocTkeHne 1Lenu OCBOEHHS MpOrpaMMbl  OOECHEYMBAETCA PEIICHUEM
COOTBETCTBYIOIIMX  3a7ad. [IpHOpUTETHBHIMH 3aJadyaMH OCBOCHHS  Kypca
«I"eomerpun» Ha 6a30BOM ypoBHE B 10—11 kiaccax siBISrOTCS:

e (opmupoBaHue TMpeEACTaBICHUS O TEOMETPUU KaK YacTH MHUPOBOM

KyJbTYPBI 1 OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MHUPOM;

e (opmupoBaHHE MpEACTaBICHUS O MHOTOIPAaHHUKAX M TEJIaX BpallCHHUSI
KaK 0 BOXHEUIIIMX MaTeMaTUYECKUX MOJECISAX, TO3BOJISIIONIUX OMKUCHIBAThH
Y U3y4aTh pa3HbIe SIBJICHUSI OKPY>KAIOIIET0 MUPA;

e (opmupoBaHre ymeHHUS pACHO3HaBaTh Ha YEPTEkKaX, MOJCIAX H B
pealbHOM MUPE MHOTOTPAaHHUKH W TeJa BPAICHHUS,;

e OBJAJICHHME METOJAMH PEIICHUS 33Ja4 Ha MOCTPOCHUS Ha M300paKEHUSIX
MPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHre yMEHHUS OINEPUPOBATH OCHOBHBIMU TIOHSTUSIMU O
MHOTOTpaHHUKaX M TelaX BPAIICHHS U MX OCHOBHBIMH CBOWCTBAMU;

e OBJAJCHWEC  aJIrOPUTMAMH  pEIICHWS  OCHOBHBIX  THIIOB  3aJ]1ad;
dbopMuUpoBaHUE  yYMEHHUS TPOBOJUTH  HECJOXKHBIE  JIOKa3aTelbHbIC
paccy)XIeHusT B XOJle¢ PEIICHHs] CTEPeOMETPUYECKUX 3a7ad W 3a1ad ¢
MIPAKTUYECKUM COCPKAHUEM;

e pa3BUTHE WHTCIUICKTYyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OOyJarommxcs, TMO3HABATEJIbHOM  aKTUBHOCTH,  HCCIIEIOBATEIbCKUX
YMEHHH, KpUTUIHOCTH MBIIICHUS;



e (opmupoBanue (G YHKIMOHATIBHOM IPAaMOTHOCTH, PEJIEBAHTHOM
r€OMETPUU: YMEHHUE PpaCIlO3HABaThb INPOSBICHHUS TIE€OMETPUYECKUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEW B pealbHBIX >KU3HEHHBIX
CUTYyallUsIX M MpPHU U3YYEHUHU JPYTUX YUYE€OHBIX MPEIMETOB, IPOSBICHUS
3aBHCHUMOCTE M 3aKOHOMEPHOCTEH, (QOpMYyNIHpOBaTH HMX Ha S3bIKE
r€OMETPUH U CO3/1aBATh T€OMETPUUECKUE MOJEIH, IPUMEHITh OCBOCHHBIN
r€OMETPUYECKUI armapar Uil pelieHUsl MPaKTUKO-OPUEHTHUPOBAHHBIX
3aJ1a4, HHTEPIIPETUPOBATh U OIIECHUBATh MOJIYYCHHbIE PE3YJIbTATHI.

OTIMYUTENH HON OCOOCHHOCTBIO MPOTPaMMbl SIBIISIETCSI BKJIIOUEHHE B KYpC
CTEpEOMETpPUM B Hayaje €ro M3y4yeHus 3aJay, pellaeMblX Ha YPOBHE
WHTYUTUBHOTO TIO3HAHUSA, U ONPEeIEHHBIM 00pa3oM opraHM30BaHHasi paboTa Haj
HUMH, 4YTO CIOCOOCTBYIOT pa3BUTHIO JIOTMYECKOTO W MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JNalbHEUILIEMY U3YYEHHUIO IIPEAMETA.

[Ipennourenue oTAAETCS HAMISIHO-KOHCTPYKTUBHOMY METOAY OOY4YEeHUS, TO
€CTh TEOPETUYECKHUE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IPEIMETHO-
MPAKTUYECKON JEATEIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
ydaluxcsi B Kypce€ CTEpEOMETPUHM IIPOBOJIWTCA 3a CUET PELICHUS 3a4ad Ha
CO3IaHME€  NPOCTPAHCTBEHHBIX O00pa3oB W  3aJad Ha  ONEPUPOBAHUE
OpOCTpAaHCTBEHHBIMU oOOpa3zamu. CoznaHue oOpaza MNPOBOAUTCS C ONOPOM Ha
HarJsiJHOCTb, @ ONEpPUPOBaHHE oO0pa3oM — B YCIOBUAX OTBJICYEHHS OT
HarJIIIHOCTH, MBICJIEHHOI'O U3MEHEHUS €r0 NCXOHOT O COJEp KaHUS.

OcHoOBHBIE cojiepxaTreiibHble TUHUU Kypca «['eomerpum» B 10—-11 kmaccax:
«MHororpanHukny, «IIpsiMble U MIIOCKOCTH B MPOCTPAHCTBEY, «Tena BpalieHus»,
«BEeKTOpbI U KOOPAUHATHI B MPOCTPAHCTBE». DOPMUPOBAHUE JTOTUUECKUX YMEHUN
pacnpenensieTcsi He TOJbKO IO COAEP)KATENbHBIM JIMHUSAM, HO M IO Tojam
oOydJeHHs Ha YPOBHE CPEIHETO 00IIero oopa3oBaHusl.

Conepxanue o0Opa30BaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTam
OCBOCHHUsI paboyeill mporpamMMmbl, pacnpelei€HHbIM [0 ToJaM OOydeHHs,
CTPYKTYPHUPOBAaHO TakuM oOOpa3oM, 4YTOOBl OBJAJEHUE T'E€OMETPUUYECKUMH
MOHATHSIMU U HABBIKAMH OCYIIECTBISJIOCH MOCIEN0BATEIbHO U MOCTYIATENBHO, C
COOJIIOZIEHUEM MPUHIINIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAINCH B
OoOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEACTABICHUN OOYYalOIUXCs, paclIupss |
yriayoisis e€, 00pas3yst IpOYHbIe MHOKECTBEHHbBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenue reomerpun oTBoAUTCS 2 yaca B Henemo B 10 kiacce u 1 yac B
Henento B 11 kiacce, Bcero 3a Ba roja o0ydyeHus - 102 yueOHbIX yaca.



COJEPXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATUA  cTepeoMeTpuu. Touka, mpsamasi, MIOCKOCTb,
npoctpancTBo. [loHsATHE 00 AaKCHMOMATHMYECKOM TMOCTPOCHHH CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPHUU U CIICJICTBUSA U3 HUX.

B3anmMHOe pacnosiokeHue MpsIMBIX B NPOCTPAHCTBE: IMEPECEKAIOLINECH,
napajyieibHble M CKpelMBaromuecss mnpsmeie. [lapamienbHOCTs NOpSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: IMMAPAJUICIbHBIE MPSIMbIE B MPOCTPAHCTBE;
NapaJUIETbHOCTh TPEX MPSAMBIX; MApPaJUICIbHOCTh NPSIMOM U IUIOCKOCTU. YTJIBI C
COHAIIPABJICHHBIMU CTOPOHAMM; YIroJ MEXKAY TMPSIMBIMH B IPOCTPAHCTBE.
[TapanmenbHOCTH TTIOCKOCTEM: MapasseabHbIe ILTIOCKOCTH; CBOKMCTBA
napajuleNibHbIX  miiockocTed. I[lpocrelimue mnpocTpaHCTBEHHbIE (GUTYpPHl Ha
MJIOCKOCTH: TETPadp, KyO, mapaJuieNenure l; MOCTPOSHNE CEUCHHIA.

IleprieHAUKYIAPHOCTD NPSAMON U INIOCKOCTH: MEPIIEHAUKYIISIPHBIC MIPSAMBIE B
MPOCTPAHCTBE, NPSMbBIE MMAPAUICIBHBIE W MNEPHNCHAUKYJSPHBIE K IUIOCKOCTH,
MpPU3HAK TEPHNECHINKYISIPHOCTA TPSMOM M IUIOCKOCTH, TeEOopeMa O NpsSMOi
MIEPIICHAUKYJIIPHON IIJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YroJl MEXAY IPSAMOU U
IJIOCKOCTBhIO;  JABYIPaHHBIA  yroyi, JIMHEHHBIA yroJ JABYTPAaHHOrO  yrJa.
[leprieHAUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSHUE
OT OpsIMOM [0  IUIOCKOCTH,  TpPOeKIus  ¢GUrypel  Ha  IJIOCKOCTb.
[leprieHAUKYISIPHOCT,  TUIOCKOCTEW: MPU3HAK MNEPHEHIMKYIIPHOCTH  JBYX
IJI0CKOCTeR. Teopema 0 TpEX NMEPICHANKYIAPAX.

MHororpaHHuKu

IToHsiTHE MHOTOrpaHHUKA, OCHOBHBIEC 3JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIbIC
Y HEBBINYKJIbIE MHOTOTPAHHUKU; pa3BEpTKa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHu U OCHOBAHMS MPHU3MBIL; MpsMas U HAKJIOHHAs MPU3Mbl; OOKOBas U
MOJTHAas MTOBEPXHOCTH MIPU3MBI. [lapannenenunen, MPSAMOYTOJIbHBIN
napajuiefienuren u ero coiictBa. [lupammupaa: n-yronpHas nupamuaa, TpaHd H
OCHOBaHUE NMUPaMUJIbl; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMHUJIBL; MPABUIIbHAS U
yceu€HHas MNHupaMuAa. OIJIEMEHTbl Npu3Mbl M nupamuabl. [IpaBuiibHbIE
MHOTOIPaHHUKHU: TOHATHE MPABUJIBHOIO MHOTOTPAHHUKA; MPAaBUJIbHAS MPU3MA U
MpaBWIbHAA NUpaMKAa; MpPaBUJIbHAS TPEYrojbHAas NHUpPaMUAA W MPABUIbHBIN
TeTpadap; Kyo0. llpencraBieHue o NPaBUIIBHBIX MHOTOTPAHHHUKAX: OKTadIp,
noaeka’ap v ukocaxap. CeueHus: Mpu3Mbl U TUPaAMU/IBI.

CumMeTpus B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOH,
IJIOCKOCTH.  DJIEMEHTBl CHUMMETPUM B  TNHpPaMHUAAX, NapajuiesienuIenax,
MPaBWJIbHBIX MHOTOTPAHHUKAX.



Bbluucienue 3JeMEHTOB MHOTOIPAHHHMKOB: pEOpa, JauaroHaiu, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTH M TOJHOM TMOBEPXHOCTU MPSIMON MPU3MBI,
IJIOIaJb OCHOBAaHUW, TeopeMa O OOKOBOM MOBEPXHOCTH HPSIMOWM IPU3MBIL
[Inomanes OOKOBOW TOBEPXHOCTHM U TOBEPXHOCTU IMPABWJIBHON MHUPaMUJBbI,
TeopemMa O IUIom@aau yceuéHHoW mnupamunbl. l[lonarue 00 o0vEMe. OO0BEM
NUPaMU/JIbl, TPU3MBL.

[TonoOuble Tena B mpocTpaHcTBe. COOTHOLIEGHUS MEXIY IUIOMIAIAMU
MOBEPXHOCTEM, 00bEMaMu TOI00HBIX TEJl.

11 KUIACC

Tesia Bpalenust

Humraaprdeckas MTOBEPXHOCTb, o0pa3yromiue LHAJIMHAPUYECKOU
IIOBEPXHOCTH, OCh LWJIAHAPUYECKOW MOBEpXHOCTH. Llummuap: ocHOBaHMS U
OOKOBasi TMOBEPXHOCTh, oOOpasyiolasi ¥ OCh; IUJIOMAAb OOKOBOM U TMOJHOU
ITIOBEPXHOCTH.

Konnueckasi moBepXHOCTb, 00pa3yrolue KOHUYECKOM MOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOM moBepXHOCTH. KOHYC: OCHOBaHuUE U BeplinHa, 00pa3yroias
U OCb, IUIOMaJb OOKOBOM U TIOJHOM TOBEPXHOCTH. Y CEUEHHBIA KOHYC:
o0pa3yrolue 1 BbICOTa; OCHOBAHUS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETpP; IUIONMIAlb MOBEPXHOCTH C(hephl.
B3aumHoe pacnionokenue cdepsl U MI0CKOCTH; KacaTellbHas MIIOCKOCTh K cdepe;
10k cepsl.

N3o00pakeHnune Tes BpalieHus Ha TII0CKOCTH. Pa3BEpTka WIMHApPA U KOHYCA.

KoMOuHanuu Ten BpalieHWsi ©W  MHOTOTPAHHUKOB. MHOrOrpaHHUK,
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BIUCAHHAS B MHOTOTPAaHHUK, WA TEJO
BpaIlCHUS.

[Tonstue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 006 00béEME
OpSIMOYTOJIBHOTO TMapajuiesienumnena u cienctsus u3 He€. OObEM UMIMHApA,
koHnyca. O0BEM mmapa u miomanasb chepsl.

[lono6ubeie Tenma B mpocTtpaHcTBE. COOTHOIICHHS MEXIY IUIOMAIIMHU
MOBEPXHOCTEMN, 00BEMaMU MOAOOHBIX TEIL.

Ceuenus mwimMHApa (MapaUlebHO W TEPIEHIUKYJSIPHO OCH), CEUCHUS
KOHyca (TapajijieIbHOE OCHOBAaHUIO W MPOXOSIIEe Yepe3 BEPIIMHY), CEUCHHS
mapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mIockocTy U B npocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpA HAa 4MCi0. Pasioxkenue BekTopa 1o TpéM HEKOMIUIAaHAPHBIM
BekTopam. IlpaBusio mapauenenunena. Pemenwe 3agay, CBA3aHHBIX C
IIPUMEHEHUEM MpaBUJl JEUCTBUU € BekTopamu. [IpsmoyronpHas cucrema



KoopauHat B mpoctpaHcTBe. Koopaunatel Bekropa. IIpocreiimue 3amauun B
KOOpAMHAaTax. YTosll Mexay Bekropamu. CKalsspHOE NPOU3BEIEHUE BEKTOPOB.
Boeluucienne yriioB Mex1y OpSIMbIMH M IUIOCKOCTAMH. KoOpanMHATHO-BEKTOPHBIN
METOJI ITPH PELIEHUU T€OMETPUYECKUX 3a/1a4.

IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pPE3yNbTAaThl OCBOEHUS MpPOrpaMMbl y4eOHOTO MpeaMera
«MareMaTuka» XapakTepU3yIOTCs:

I'pa:xknanckoe BocnuTaHue:

Cc(OPMHUPOBAHHOCTHIO TPAXKTAHCKOM MO3UIIMN 00yJarOMIeTrocsl Kak aKTUBHOTO
U OTBETCTBEHHOIO 4JIEHA POCCHMCKOro OOIIecTBa, MPEACTaBICHUEM O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
MPOLIEYp TPaKIaHCKOrOo oOImecTBa (BBIOOPBI, OMPOCH W TP.), YMEHHEM
B3aMMOJICIICTBOBATh C COLUHUAIBHBIMU HWHCTUTYTaMU B COOTBETCTBHM C HX
(GYHKIMAMHA U HA3HAYEHUEM.

IHaTpuornyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUUCKON Ipask/IaHCKON UJIEHTUYHOCTH, YBAKEHUS K
MPOIIIOMY M HACTOSIIEMY POCCUMCKON MaTEMaTUKH, [IEHHOCTHBIM OTHOIIEHUEM K
JOCTMKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKOM MaTeMaTUYE€CKOM IIKOJIbI,
K HCHOJB30BAHUIO ITUX JIOCTHKEHUM B JAPYrMX HayKax, TEXHOJOTUsX, cdepax
3KOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM JTyXOBHBIX LIEHHOCTEN POCCUHCKOTO HapoJa;
c(OPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHMs, OSTUYECKOIO  TMOBEICHHUS,
CBA3aHHOI'O C MPAKTHYECKUM IMIPUMEHEHUEM JIOCTUKEHUN HAYKU U AEATEIbHOCTBIO
y4€HOTr0; OCO3HAHHEM JIMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYMBOTO OYIyILETO.

dcTeTHYecKoe BOCIIMTAHNE:

ACTETUYECKUM OTHOIIEHUEM K MHPY, BKJIIOUAs ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ad, peleHun, pacCyXJIeHUM;
BOCIIPUMMYHUBOCTBIO K MATEMaTUYECKAM aCIIEKTaM Pa3jUyHbIX BUJIOB UCKYCCTBA.

Du3nyecKoe BOCIUTAHME:

chOpPMUPOBAHHOCTBIO YMEHHUSI TMPHUMEHSATH MaTeMaTH4YeCKue 3HaHUs B
UHTepecax 37J0pOBOT0 U 6€30MacHOro oopasa KU3HU, OTBETCTBEHHOI'O OTHOLICHMUS
K CBOEMY 3/IOPOBBIO (37I0pOBOE MUTaHUE, COATAaHCUPOBAHHBIN PEXUM 3aHATUU U
OTIbIXa, peryisipHas buznueckas aKTUBHOCTD); busnuecKoro
COBEPIICHCTBOBAHU, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIHLHON
NEATEIbHOCTHIO.



TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCOBHAaHUEM IICHHOCTU TPYIIOIIOOUS; UHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANLHOM  JEATENIbHOCTHU,  CBS3aHHBIM €
MaTeMaTUKOW M e€ MPUIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit npodeccuu U pearu30BbIBAaTh COOCTBEHHBIC KW3HEHHBIC IIJIaHBI,
TOTOBHOCTBIO U  CIOCOOHOCTBIO K  MaTeMaTHYECKOMY OOpa3OBaHHMIO W
caM000pa30BaHUI0 HA TMPOTSHDKEHUH BCEH KU3HMU, TOTOBHOCTHIO K AKTUBHOMY
Y4aCTHIO B PEIICHUH MPAKTUUYECKUX 3a7a4 MaTeMaTUIECKON HAIPaBICHHOCTH.

JIKOJOrn4ecKoe BOCIIMTAHHUE:

c(hOPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbI, IOHUMAaHUEM BIUSHUS
COLIMAIbHO-?KOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOAHON U COIUATBHOMI
Cpenbl, OCO3HaHWEM TJ00AJBbHOTO XapakTepa JKOJOTUYECKHX MPodJIeM;
OpUEHTalMeld Ha TNPUMEHEHHE MaTeMaTHUYeCKUX 3HaHWM I pelieHus 3ajad B
0o0JlacTH  OKpy:Karolled cpeabl, IUIAHUPOBAHUS TIOCTYIIKOB M OLEHKU HX
BO3MOXXHBIX MOCIIEACTBUMN JJIsl OKPY>KAIOIIEH Cpefibl.

IleHHOCTH HAYYHOI' 0 IO3HAHMS:

c(hOpMUPOBAHHOCTHI0 MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Da3BUTHsI HAayKd U  OOIIECTBEHHOM TMPAKTUKH, TMOHUMaHUEM
MaTeMaTUYeCKOW HayKu Kak cdepbl 4YeTOBEYECKOW MAEsTEIbHOCTH, JTamoB €&
pa3BUTHUST W 3HAYUMOCTH [l DPA3BUTHSA I[MBWIM3AIMHU; OBJIAJCHUEM SI3bIKOM
MaTEeMaTUK W MaTeMaTHYECKON KYJIbTYpOW KaK CpPEICTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIIECTBISTh MPOEKTHYIO U HCCIEAOBATEIBCKYIO JIEATeTbHOCTD
WHIUBUIyaJIbHO U B TPYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHbIe pe3yabTaThl OCBOEHHUS MPOrpaMMbl Y4eOHOTO TpEeIMeTa
«Maremartuka XapaKTePU3YIOTCS OBJIaJICHUEM YHHUBEPCAIbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU
0elCmeUusMuU, YHUBEPCATbHBIMU PE2YIAMUSHBIMU OCUCTNEUIMU.

1) Vuusepcanvnvie  no3nasamenvHvle  Oelicmeus, obecneyusaom
Gopmuposanue 6a308bIX KOSHUMUBHBIX NPOYECcco8 ooydarouuxci (0ceoeHue
Memoo0o8  NO3HAHUA  OKpYJcaroujeco  Mupda,  NpuMeHeHue  J02U4ecKux,
uccnedosamenbCKux onepayuil, ymenut pabomams ¢ uHpopmayueti).

ba3oBble joruueckue 1eMCTBUA:

e BBIIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU MATEMAaTUYECKUX
OOBEKTOB, TOHATHH, OTHOIICHWH MEXIY MOHATHSIMHU, (OPMYIHPOBATH
ONpeCNICHUs]  TOHSATUW; yCTaHABIMBATh  CYIIECTBCHHBIM  IPHU3HAK
KJaccu(UKaIMy, OCHOBaHUS il OOOOIIEHUS U CpPaBHEHUS, KPUTEpUU
MIPOBOJIUMOTO aHAJIU3A;



BOCIIpUHUMAaTh, (QOpPMYyIMpOBaTb M  NpeoOpa3oBBIBATH  CYKICHUS:
YTBEpAMUTENbHbIE M OTpULATENbHbIC, €IMHUYHBbIC, YAaCTHbIE U OOIIUE;
YCIIOBHBIE;

BBIBIATH ~ Mar€MAaTHYECKHME  3aKOHOMEPHOCTH,  B3aMMOCBSI3HM WU
npoTtuBopeursi B (akTax, JaHHBIX, HAOJIONECHUSIX W YTBEPKACHUSIX;
npenjaratb  KpUTEPUM  JUIL  BBIABICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JieNaTh BBIBOJABI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHNH, YMO3AKJIIOUEHHI MO aHAJIOTUH;
MPOBOAUTH CaMOCTOATEIBHO J0Ka3aTeIbCTBa MaTeMaTUYeCKUX
YTBEPKIAEHUHN (MPSAMBIE U OT MPOTUBHOIO), BBICTPAUBATh API'YMEHTALMIO,
NPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYXXIEHUS U BBIBOJIBI;

BBIOMpaTh CIOCOO perieHus y4eOHOM 3amauu (CpaBHHUBATh HECKOIBKO
BAapUAaHTOB pEIIECHUs, BBIOMpAaTh HauOosiee MOAXOMAIUH € Y4ETOM
CaMOCTOSITEJILHO BBIJIETIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejlbCcKkue AeHCTBHUA:

UCIOJIb30BaTh BOIPOCHI KaK MCCIEI0BATEIbCKUM MHCTPYMEHT MO3HAHMS,
(GbopMynaMpoBaTh BOMPOCHL, (UKCHPYIOUIME MPOTHBOpPEUYUE, MNpoOIemMy,
yCTaHaBIMBaTh  HCKOMOE€ M  JlaHHoe, (OpMHUpPOBaTh  THIOTE3Y,
apryMeHTHUPOBATh CBOIO TMO3UIINIO, MHEHUE;

IPOBOJUTH CaMOCTOSITETIbHO CIJIaHUPOBAHHBIM HKCIIEPUMEHT,
UCCIIEZIOBAHUE IO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro
00BEKTa, SIBICHUS, TMPOIECCa, BBIIBICHUIO 3aBUCUMOCTEH  MEXIY
00BEKTaMHU, SIBIICHUSIMU, TIPOIIECCAMU;

CaMOCTOATENIBHO (POPMYIHPOBATH O0OOIIEHUS U BBIBOJIBI 10 PE3yJIbTaTaM
NPOBEAEHHOTO HAOIOJEHUS, MCCIEAOBAHUSA, OICHUBATH JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3YIbTAaTOB, BHIBOJOB U 0000ICHMIA;

IPOrHO3UPOBATh BO3MOKHOE pa3BUTHE IPOILIECCA, a TAKKE BbIABUIATh
MPEINONI0KEHHUS O €0 Pa3BUTUH B HOBBIX YCIIOBHSX.

Pabora ¢ undgopmanmeii:

BBISIBJIATh Ne(ULIMTHl MHPOpPMALUK, JAHHBIX, HEOOXOIUMBIX I OTBETa
Ha BOIIPOC U JJIS PELICHMS 3a/1a4U;

BbIOMpaTh  MHGOpPMAIMIO U3  UCTOYHHKOB  PA3IUYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH MH(MOPMALINIO
pa3IMYHBIX BUIOB U (HOPM IPEICTABICHUS;

CTPYKTYpHpPOBaTh MH(OpMAIUIO, MIPEACTABIATh €€ B pa3IMYHbIX (hopmax,
WJUTIOCTPUPOBATh TpaduyecKy;



2)

OLICHUBATh HaAEKHOCTh uHdopmaru o CaMOCTOSITEIHHO
chOpMyIHPOBAHHBIM KPUTEPUSIM.
Yuueepcanvnvie  KOMMyHuxkamug@Hwle Oelicmeus,  obecnedugarom

CcHOPMUPOBAHHOCb COYUAILHBIX HABLIKOB 00YUAIOUUXCSL.
Oo0mmenue:

BOCIIpUHUMATh M (HOPMYIUpOBATh CYXKJAECHHUS B COOTBETCTBUH C
YCIOBUSIMU U LIETSIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3PEHHUSI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO
X0y PELIEHUS 3a]a4l, KOMMEHTHUPOBATH IMOTYYEHHBIN pe3yibTaT;

B X0JIe 00CYXJEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBI,
npoOJIeMBbl, peraeMoil 3a7auu, BEICKAa3bIBaTh UICH, HALIEJICHHBIE HA MTOMCK
pELIECHHSI; COINOCTABIATH CBOM CYXKIEHUS C CYXKICHUSAMH JPYTrUX
YYaCTHUKOB JMAJOra, OOHapyKMBaTh pPa3jIMyue W CXOJICTBO MO3ULIHUI; B
KOppeKTHOM popme hopMymHpoBaTh pa3HOTIACHS, CBOM BO3PAXKEHUS;
MPEACTABIATh  PE3YydbTaThbl  pEUICHHsS  3aJauyd,  OKCIEPHUMEHTA,
UCCIICZIOBAHUS,  TPOEKTa;  CAMOCTOSATENbHO  BBIOMpaTh  (popmar
BBICTYIIJICHUS C YY4ETOM 3aJ1a4 MPE3EHTALNH U OCOOEHHOCTEN ayJJUTOPHUH.

CorpyaHn4ecTBo:

3)

NOHMMAThb W HCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
MHANBUAYAJIbHOW pabOThI IPH pelICHUH Yy4eOHBIX 3a7a4; IPUHUMATh LIETb
COBMECTHOW JIEATEIHHOCTH, IUJIAHUPOBATh OPTraHHU3AIMI0 COBMECTHOU
paboThI, pactipeiesisiTh BUIbI pa0OT, T0rOBApUBATHCS, OOCYKIATh MPOIIECC
U pe3yabTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JIFO/ICH;
y4acTBOBATh B IPyHMoBbIX hopMax paboThl (00CYxkaeHUSI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIE); BBINOJHITH CBOIO YacThb pabOThl H
KOOpJAMHUPOBATh CBOM JEUCTBUA C JAPYTMMH YJ€HAMU KOMAaH]IbI;
OLICHMBATh KauyeCTBO CBOET0 BKJAJa B OOLIMH MPOAYKT MO KPUTEPHUSM,
c(OpMYyTUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBHUSL.

Yuusepcanonuvie  pecynamuenvie  Oeiicmeus, obecneuusaom

G opmuposanue CMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranuszanus:

COCTaBJIATH ILJIaH, aJITOPUTM peIIeHUs 3a7a4H, BEIOUPATh CIIOCO0 pPEIICHUS
C Y4ETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUHN ¢ YYETOM HOBOM
uHpopmarmu.

CaMOKOHTPOIIB:

BJIQJICTh HaBBIKAMHU  TIO3HABATEJILHOW pPEQIIEKCUU KaK OCO3HAHUS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB;



BIaJ€Th CHOcO0aMM  CaMOIPOBEPKH, CAMOKOHTPOJS Ipolecca U
pe3yabTara peleHus MaTeMaTHIEeCKOMN 3a1a4u;

e TMPEIBUACTb TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTH IIPH PELICHHUU
3ala4d, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
OOCTOSITENIbCTB, TAHHBIX, HAWJIEHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEM;

e OIICHUBATh COOTBETCTBHE pe3yjibTaTa LEIM U YCIOBUSAM, OOBACHATH
IIPUYUHBl JOCTHKCHUS WIM HEAOCTHIKECHHUS PE3YJIbTAaTOB JEATEIBHOCTH,
HaXOJUTh OLIKOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OmnepupoBaTh NOHATUAMMU: TOUKA, IIPsIMAasi, MJIOCKOCTb.

[IpuMeHATh aKCUOMBI CTEPEOMETPUM M CIEACTBHUS M3 HHMX IpPU PEIICHUU
r€OMETPUYECKHUX 3a/1a4.

OmnepupoBaTh MOHATUAMU: NMAPAIUIEIBHOCTD U MEPIEHANKYIAPHOCTD MPSIMBIX
U IJIOCKOCTEN.

KnaccuduuupoBarh B3aMMHOE pacHOJIOKEHUE MPSIMBIX U ILIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: JABYIPAHHBIA YTOJ, TpaHW JABYTPaHHOrO YIJa,
peOpo IBYrpaHHOIO yriia; JMHEWHBIM Yroj ABYIPaHHOrO YIJa; rpajycHas Mepa
JBYTPAaHHOTO YIJIa.

OnepupoBaTh MOHATUSMH: MHOIOTPAHHMK, BBITYKJIBIA M HEBBITYKJIBIN
MHOT'OI'PaHHUK, 3JIEMEHThl MHOTOTPAHHHUKA, TPABUJIbHBI MHOTOI'PaHHHUK.

Pacrio3HaBath OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (NUpamMuia; MpuU3Ma,
MPSMOYTOJIbHBIN NapasuiesienuIes, Kyo).

KnaccupuuupoBaTb ~ MHOrOrpaHHMKHM,  BbIOMpass ~ OCHOBaHMS  JUIA
KJIacCUPUKAUU (BBIMYKJIbIE W HEBBITYKJbIE MHOTOTPAaHHUKH, MPABUIbHbBIE
MHOI'OI'PaHHUKU; MIPSIMbIE U HAKJIOHHBIE MPU3MBI, TapaJJICIICIIUIIEIbI).

OmnepupoBaTh NOHATUSAMMU: CEKYIIAs JIOCKOCTh, CEUEHUE MHOIOIPaHHUKOB.

OOBSCHATH NPUHIUIIBI IOCTPOEHUS CEYEHU M, UCTIONB3YSl METO/L CIIE/I0B.

Crpouth cedyeHUsT MHOTOIPAaHHUKOB METOJOM  CJENOB, BBIIOJHATH
(BBIHOCHBIE) IIJIOCKME YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UIYp: BH]
CBEpXY, COOKY, CHU3Y.

Pemarp 3aaun Ha HaXOXAEHUE TE€OMETPUUECKUX BEJIMYMH MO 00pa3laM HIn
QIrOpUTMaM, TMPUMEHSISI W3BECTHbIC AHATUTUYECKUE METOAbl MpPU PpPEUICHUU
CTaHJAPTHBIX MAaTEMATHYECKHUX 3a/1a4 HA BBIYMCIICHHE PACCTOSSHUNA MEXIY IBYMS
TOYKaMH, OT TOYKM JO MNpAMOH, OT TOYKA JAO TUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMHUCS MPSIMBIMHU.



Pemarp 3aaun Ha HaXOXAEHUE T€OMETPUUECKUX BEJIIMYUH 10 00pa3laM WIn
QIrOpUTMaM, IPUMEHsS W3BECTHBIC AHAIUTHYECKHE METOABbl IIPU PELICHUU
CTAaHJAPTHBIX ~MATEMAaTHYECKMX 3a4a4 Ha  BBIUMCICHHE  YIJIOB  MEXAY
CKPELIMBAIOIIMMUCSA MNPAMBIMU, MEXKIY IMPAMOM M  IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMHM, IBYTPAHHBIX YTJIOB.

Borancnsate 00bEMBI U IUIOLIAAM MTOBEPXHOCTEH MHOTIOIpaHHUKOB (TpU3Ma,
nupaMpja) € TpUMEHEHUueM (OpMyIs; BBIUMCIATH COOTHOLICHUS MEXIY
IUIOHIAISIMU TTOBEPXHOCTEM, 00bEMaMM OJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATHSIMHU: CHMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh H
IJIOCKOCTh CHUMMETPUU; LIEHTP, OCh U IMJIOCKOCTh CUMMETPUU (PUTYPBI.

W3Bnekarp, mpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX FEOMETPHUUECKUX (PUTypax, MPEACTABICHHYIO HA YepTek)ax U
PHUCYHKaX.

[Ipumensats reomerpuueckue (HakThl A1 PEIICHUS CTEPEOMETPHUECKHX
3aJ1a4, NMPEANOIAraloliuX HECKOIBKO IIaroB PEIICHHUs], €CIH YCIOBUS IIPUMEHEHUS
3a7aHbl B IBHOM opme.

[IppuMeHATP NpOCTEHMIIME MNPOTPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHKAIMOHHBIE CUCTEMBI IIPU PEILIEHUU CTEPEOMETPUYECKUX 3a1ay.

[IpuBOOMTE HpUMEpPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPONE U
JKU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOJYy4YEHHBIE 3HAHWS HaA MPAKTUKE: aHAJIU3UPOBATHh DPEAbHBIC
CUTyallud U IPUMEHATb HU3YYCHHBIC IIOHATUSA B IIPOLECCE IIOMCKA pELICHUs
MaTeMaTuyecku CHOpPMYJIMPOBAaHHOM MPOOIEMbI, MOJEIUPOBATh pealbHbIC
CUTyallud Ha S3bIKE TEOMETPUHU, MCCIENOBATh IIOCTPOEHHBIE MOJEIN C
UCMOJIb30BaHUEM I'€OMETPUUECKHUX MOHITHUI U TEOpEM, allliapara aireopsl; pemarb
IIPAKTUYECKUE 33]1a4¥, CBA3AHHBIC C HAX0XKJICHUEM IT'€OMETPUUECKUX BEJIINYHMH.

11 KJIACC

OmnepupoBaTh MOHATHUSMU: LUIMHAPUYECKas MOBEPXHOCTh, 0Opa3yrolne
UUJUHIPUYECKOM  MOBEPXHOCTH;  LWIMHAP;,  KOHHWYECKAas  IOBEPXHOCTb,
oOpa3zyronme KOHHYECKO MOBEPXHOCTH, KOHYC; c(hepruuecKasi HOBEPXHOCTb.

PacrioznaBath Tena BpaiieHus (LWIMHIP, KOHYC, cepa U map).

OOBSACHITH CITOCOOBI TOJIYYEHUS TEJ BPAIICHUS.

KnaccuduuupoBarh B3aMHOE pacioiokeHrue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMH: IIAPOBOIl CErMEHT, OCHOBAHHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CIIOM, OCHOBAaHME IIAPOBOIO CIOS, BHICOTA IIAPOBOTO CJOS;
IapOBOM CEKTOP.

Boruucnsate  00BEMBI M IUIOIIAAM  TMOBEPXHOCTEH TeN  BpallleHHs,
reOMETPUYECKHUX TeJl C IPUMEHEHHEM (HOpMYII.



OnepupoBaTh NOHATHUAMM: MHOTOTPAaHHMK, BIMCAaHHBII B cdepy H
ONKCAaHHBIA OKOJO cdepbl; cdepa, BOMCAHHAS B MHOTOIPAHHUK WM TEJO
BpAIlCHUSI.

Bb4MCasSTh COOTHOIIEHUSI MEXY IUJIOMIAASIMH HOBEPXHOCTEH U 0O0BbEMaMu
IMOJOOHBIX TE.

N300paxxkate u3ydaemble (UIypbl OT PYKH M C NPUMEHEHHEM MPOCTHIX
YEpTEKHBIX HHCTPYMEHTOB.

BbINoNHATH (BBIHOCHBIE) TJIOCKUE YEPTEXH U3 PUCYHKOB MPOCTHIX O0BEMHBIX
Guryp: BUa cBepxy, COOKY, CHU3Y; CTPOUTH CEUEHUS TeJl BpalCHUS.

W3BnekaTh, HWHTEPOPETUPOBATH U MpeoOpa3oBbIBaTh HH(MOpMALUIO O
MPOCTPAHCTBEHHBIX FEOMETPHUUECKUX (PUTypax, MPEACTABICHHYIO HA YepTekax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BbITIONIHATE  JEUCTBUS  CIIOKEHUST BEKTOPOB, BBIUMTAHHUS BEKTOPOB U
YMHOXKEHHS BEKTOpa Ha YUCIIO0, OOBACHATh, KAKUMH CBOMCTBAMHU OHU 00J1aJal0T.

[IpuMeHATh MPaBUIIO NapAJLIEIETUIIEA.

OnepupoBaTh NOHATUSAMMU: JIEKAPTOBBI KOOPJAWHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIroJ MEXIY
BEKTOPAMH, CKAIIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuts cymMMy BEKTOPOB M TPOU3BEICHUE BEKTOPA HA YHCIIO, YTOJI MEXKIY
BEKTOpPaMH, CKAJLIPHOE NPOM3BEACHHUE, PpACKIAAbIBaTh BEKTOP IO JIBYM
HEKOJUJIMHEAPHBIM BEKTOPAM.

3agaBaTh INIOCKOCTh YPABHEHHEM B IEKaPTOBOM CUCTEME KOOPAMHAT.

[Ipumensats reomerpuueckue (HakThl I PEIICHUS CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOIaraloluX HECKOJIBKO IIaroB PELIEHUs, €CIIA YCI0BUS IPUMEHEHHUS
3a7aHbl B IBHOM opme.

Pemare mpocredmme reoMeTpud4ecKue 3aJadyd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METOJA.

Pemlarp 3amaum Ha J0KA3aTE€NbCTBO MAaTEMAaTHYECKUX OTHOLICHWM U
HaXOKJEHUE T€OMETPUUYECKUX BEJIMYUH M0 00pa3liaM UM adroOpuTMaM, PUMEHSA
M3BECTHBIE METOBI IPY PENICHUH CTAaHAAPTHBIX MAaTEMATUYECKHUX 3a/1a4.

[IppuMeHATP NpOCTEMIIME NPOTPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHKALMOHHBIE CUCTEMBI IIPU PEILICHUU CTEPEOMETPUYECKUX 3a4ay.

[IpuBOOMTE HpUMEpPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEW B IPUPONE U
KU3HH, PACIIO3HABATH MPOSABIICHUE 3AKOHOB I'€OMETPHUM B UCKYCCTBE.

[IpuMeHATh MOJYyYEHHBIE 3HAHWS Ha MPAKTUKE: AHAJIM3UPOBATHh DPEAbHBIC
CUTyallud W TPUMEHATh HU3YYEHHBIE TMOHATUSA B IPOLECCE ITOMCKA PpPELICHUs
MaTeMaTu4ecku C(OpMYyJIMPOBaHHON MpoOJIeMBbl, MOJEIUPOBATh pealIbHbIE



CUTyalluld Ha A3BIKC TCOMCTPHUH, HUCCICAOBATH IIOCTPOCHHBLIC MOACIIM C
HCITIOJIb30BAHUCM I'COMCTPHUICCKUX MOHSATUN U TCOPCM, allllapaTra aJIF€6pBI; pelIaTb
MMPAaKTHYCCKUC 3a/1a4U, CBA3AHHBIC C HAXOKACHHUCM I'COMCTPUICCKUX BCIIMYNH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
Konrpoasbnsie | IlpakTuyeckue
n/n MPorpaMmabl Bcero o0pa3oBaTe/bHbIEC
padoThI padoThI
pecypcsl
1 BBenenue B ctepeoMeTpuio 10 Bubmioreta OK
A P P https://m.edsoo.ru/1¢209e37
) [IpsiMble 1 MIIOCKOCTH B TPOCTPAHCTBE. 12 | bubmotexa [JOK
[TapamienbHOCTh NPAMBIX U IJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 IlepneHIUKYIAPHOCT NPAMBIX U 12 bubmmorexa [IOK
IIOCKOCTEN https://m.edsoo.ru/1¢209e37
bu6mmoreka [JOK
4 10 1
Vsl MeXay IpSIMBIMHA U MJIOCKOCTAMH hitps:/m.edsoo.rw/1 €209¢37
5 MHororpaHHuKH 11 1 brbmorexa [OK
https://m.edsoo.ru/1¢209e37
.. bu6moreka [JOK
1
6 OOBEMEI MHOT OTpaHHHKOB ? https://m.edsoo.ru/1¢209e37
. I _ . - 4 | bu6mmoreka [JOK
OBTOPEHME: CEUYEHHUSI, PACCTOSTHUS U YT. hits://m.edsoo.rw/1c209¢37
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0



https://m.edsoo.ru/1c209e37
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11 KUIACC

Koan4yecTBo 4acos JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Konrpoabnsie | IlpakTnueckue
MPOrpamMMblI Bcero oOpa3oBaTejbHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [JOK
1 T 12
©1a BpaeniA https://m.edsoo.ru/1c209e37
bu6moreka [IOK
& 5 1
2 OOnEmbt Ten https://m.edsoo.ru/1c209e37
bu6moreka [IOK
B 10 1
3 €KTOPBI U KOOPJIUHATHI B IPOCTPAHCTBE hitps://m.edsoo.ru/1c209¢37
4 [ToBTOpeHue, 0000IICHHE, 7 | bu6morexa [IOK
cucTeMaTu3anusa 3HaHuu https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0



https://m.edsoo.ru/1c209e37
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne Mara nupposbIe
Tema ypoka Konrpoabnsie | IlpakTnueckue
n/n Bceero H3yYeHusi | oOpa3oBaresibHbIe
padoThI padoThI
pecypcsl
OCHOBHBIE MTOHATUS CTEPEOMETPHHU:
TOYKa, MPsAMasi, JIOCKOCTb,
npoctpancTBo. [IpaBuna
PosIP P Bubmiorexa LIOK
300pakeHUs Ha PUCYHKAX: 1
. https://m.edsoo.ru/aecc77cd
U300pakeHus IOCKOCTEH,
MapauieabHBIX MPSIMBIX (OTPE3KOB),
CepeIMHbI OTpe3Ka
[TonsTHsA: nepecekaromumecs
bu6mmoreka [JOK
IJIOCKOCTH, NepeCEeKaroecs npsamas 1
https://m.edsoo.ru/2d8a9c¢99
U IJIOCKOCTh
ITonsTHs: mepecekaromuecs
IJTIOCKOCTH, MEPECEKAIOUIUECS MTpAMast 1 brbmorexa [OK
> TIeP P https:/m.edsoo.ru/db685¢73
U TIOCKOCTh
3HaKOMCTBO C MHOI'OTpaHHUKaMH,
n300pa’keHrne MHOT OTPaHHUKOB Ha | bubmmorexa [IOK
PUCYHKaX, HA MPOEKI[MOHHBIX https://m.edsoo.ru/a63959%ed
yepTexax
HavanbHbie cBeneHus o kyoe u
" bubmotexa [JOK
nUpaMuie, UX pa3BEPTKU U MOJAECIIH. 1
https://m.edsoo.ru/b30d{f38
CeueHus MHOTOTPaHHUKOB
bu6mmoreka [JOK
HavanbHbie cBeneHus o kyoe u 1
https://m.edsoo.ru/3d8ffd32



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
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MMUPaMUIE, UX Pa3BEPTKU U MOJEIIH.
CeueHusi MHOTOT'paHHUKOB

TToHATHE 00 AaKCHOMATUYECKOM

Bbu6moreka [JOK
7 MMOCTPOEHUU CTEPEOMETPUH: aKCHOMBI
https://m.edsoo.ru/OccScdfe
CTEPEOMETPHUU U CIIECICTBUS U3 HUX
[Tonsarue 06 akCHOMAaTUYECKOM
8 MOCTPOCHUHN CTEPEOMETPUH: aKCUOMBI bubmorera TIOK
P P TPHI https://m.edsoo.1u/239¢8cb4
CTEPEOMETPHUU U CIECACTBUS U3 HUX
[TonsiTe 00 akCHOMAaTHYECKOM
bu6mmoreka [JOK
9 MIOCTPOCHUU CTEPEOMETPUU: aKCHOMBbI
https://m.eds00.1u/65¢c6b106
CTEPEOMETPHUU U CIIEICTBUS U3 HUX
[Tonsarue 06 akCHOMAaTHYECKOM
bu6mmoreka [JOK
10 IIOCTPOEHUHU CTEPEOMETPUU: AKCHOMBI
https://m.edsoo.ru/258fc245
CTEPEOMETPHUU U CIIEICTBUS U3 HUX
B3anmHoe pacmnoioxkeHue npsMbIX B
1 MIPOCTPaHCTBE: MepeceKarouecs, bubmmoreka [IOK
napauiesibHble U CKPELIUBAKOLINECS https://m.edsoo.ru/1a2520f6
MPsIMBIC
[TapanienbHOCTh NPAMBIX U
IJIOCKOCTEW B MPOCTPAHCTBE:
bubmioreka [IOK
12 napaJuiejbHbIe IPSMBIE B
. https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MaPaIETbHOCTh TPEX
MIPSIMBIX
[TapannenbHOCTH MPSAMBIX U
13 IUIOCKOCTEN B MIPOCTPAHCTBE: bubmmorexa [IOK
ITapannensHOCTHh IPSIMON U https://m.edsoo.ru/ee1d19b9
TJIOCKOCTH
bu6mmoreka [JOK
14 VYTI1BI C COHAIIpaBICHHBIMU

https://m.edso0.ru/9f4071b9
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CTOpPOHAMHU

15 Yron Mexay npsiMbIMU B bubmoteka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexay npsMbIMHA B bubmotexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapanyienbHOCTH MIIOCKOCTEN: bubmmorexa [IOK
napajuiesIbHbIe IIJIOCKOCTU https://m.edsoo.ru/2e18f255
18 CBoiicTBa napajuieNbHbIX ITOCKOCTEH bu6amorexa [IOK
p https://m.edsoo.ru/e504d656
[Ipocrelimue npocTpaHCTBEHHbIE
19 (bir bl Ha nnoI():KoTcI;I/I' TeTpas bubmmorexa [IOK
P - TOpESAD, https://m.edsoo.ru/4a28dc02
KyO, mapasienenume;
. bubmmorexa IIOK
20 Hocrpoerite ceernuit https://m.edsoo.ru/1d434d0f
bu6mmoreka [JOK
21 IT i
OCTPOCHHE CEHCHIH https://m.edsoo.ru/ec26fe5d
KonTtponsHas pabora o reme
2 "[IpsiMble U MJIOCKOCTHU B bubmmoreka LIOK
npocrpancTse. [lapamiensHOCTh https://m.edsoo.ru/9a0a9%e56
MPSIMBIX U TIJIOCKOCTEH"
[leprieHTUKYISIPHOCTH IPSIMOM U
23 1 fcxofm'};[e Ii'leH WK . HbIE bubmmorexa [OK
i - HCPHEHTEYBIP https://m.edsoo.rw/b19f6a5d
MPSIMBIE B IPOCTPAHCTBE
24 IIpsimble mapannenbHble U bubmuorexa [IOK
NEPIEHIUKYIIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
)5 [Ipsimble mapasnienbHbIe U bubmuorexa LIOK
MEPIEHIUKYIAPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepnesauKyJIspHOCTH bubmoteka IJOK



https://m.edsoo.ru/fe733862
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MIPSIMOM U IITIOCKOCTH

https://m.edsoo.ru/f85bfc46

7 IIpu3Hak nepneHauKyJISIpHOCTA bubmmorexa [IOK
MPSIMOM U TITOCKOCTH https://m.edso0o.ru/79165d15
)3 Teopema o npsamoit bubmotexa [JOK
MEePIEHIUKYIISIPHOM TIIOCKOCTH https://m.edsoo.ru/635c¢5087
79 Teopema o npssmoit bubmmorexa [IOK
MEPIEHIUKYIISIPHOMN TIOCKOCTH https://m.edsoo.ru/bd374518
30 Teopema o npsmoit bubmuorexa LIOK
MEPIEHANKYJIIPHOHN TUNIOCKOCTH https://m.edsoo.ru/7d 18834b
[lepnenauKynsip ¥ HaKJIIOHHBIE:
PHEHHICY AP bu6mnoreka [JOK
31 paccTositHue OT TOUKH J10 IIJIOCKOCTH,
§ https://m.edsoo.ru/33¢c477d3
paccTostHUE OT IPSAMOM J10 TNIOCKOCTH
[lepnenauKysp ¥ HAKJIIOHHBIE:
P P Bumorexa IJOK
32 paccTOSIHUE OT TOYKH J10 TIJIOCKOCTH,
g https://m.edsoo.ru/66fefadd
paccTostHUE OT IPSIMOM 10 TUIOCKOCTH
[IeprieHIUKYISp U HAKIIOHHBIE:
33 anCTOH?H/IGYOT I;quH 0 TIOCKOCTH bubmmorexa [IOK
P f[ ’ https://m.edsoo.ru/a5b7b8e3
pPAcCTOSIHUE OT IPSIMOM 10 TUNIOCKOCTH
[lepnenauKynsp ¥ HaKJIIOHHBIE:
34 anCTOHHI/IGYOT iO‘IKI/I 0 INTOCKOCTH bubmmorexa [OK
P f[ ’ https://m.edsoo.ru/dbee22bc
paccTostHUE OT IPSIMOM 10 IUIOCKOCTH
35 VYTriabl B IpOCTPAHCTBE: YTIOJI MEKY bubmotexa [JOK
MPSMOM U TIOCKOCTHIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, JINHEUHBIA yTOJI bubmuorexa LIOK
JBYI'PaHHOI'O yIJla https://m.edsoo.ru/5faOb3ce
37 JByrpaHHbIi yroJ, JUHEWHBIN yToJl bubmmorexa [IOK
JIBYT'paHHOI'O yria https://m.edsoo.ru/c7c777ed
38 [leprieHIUKYASPHOCTH MIIOCKOCTEM: bubmotexa [JOK
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IIPU3HAK MEPIEHINKYJIIPHOCTH JBYX

https://m.edsoo.ru/ec3e2da3

IIOCKOCTEN
[lepnenaAMKYISAPHOCTD MIIOCKOCTEM:
39 HpIESHaK negnefmnxynﬂpHocm JBYX brbmiorexa [OK
. https://m.edsoo.ru/ed9e2a8e
IJI0CKOCTEN
[lepnenAMKyIAPHOCTD MIIIOCKOCTEMN:
40 MIPU3HAK MEPIEHIUKYIIIPHOCTH JBYX bu6amorexa [IOK
. https://m.edsoo.ru/ba75dcS57
IJIOCKOCTEN
N bu6mmoreka [JOK
41 Teopema o Tpéx nepreHauKyJspax
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX MepreHIuKyIsIpax bu6mmorexa [IOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX NMepreHIUKYIIpax bubmorexa [OK
https://m.edsoo.1u/9f246736
KonTtponsHas pabora mo reMmam
44 "IleprieHAIUKYIAPHOCTD NPSIMBIX U bu6mmoreka LIOK
mockoctei" u "Yriabl Mexay https://m.edsoo.ru/5b971ef3
MPSIMBIMH U IJIOCKOCTAMU "
[ToHsiITHE MHOTOTPaHHHKA, OCHOBHBIE
3JIEeMEHTBl MHOT OTPaHHUKA,
45 BBIITYKJIBIE U HeBLII;IyKJILIe Bubmnorexa [{OK
. https://m.edsoo.ru/2d24e873
MHOTOI'paHHUKH; Pa3BEPTKA
MHOTOI'paHHHKA
[Ipu3ma: n-yronbHas mpusma; rpaHu u
46 OCHOBaHUS IPU3MBIL; IIpsiMast U bubmmorexa [IOK
HAKJIOHHAsl IPU3MbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
TI0JIHAs TOBEPXHOCTb MPU3MBI
47 [Tapannenenunen, npsMOYTOJbHBINA bubmotexa [JOK

mapauiCJICIuIea U €ro CBOICTBA

https://m.edsoo.ru/8a7be683
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48

[Inpamuaa: n-yroiapHas nupamuja,
I'PaHU U OCHOBAHUE ITUPAMUJIBI;
OOKOBas U MOJIHAs TOBEPXHOCTh
MApaMUbL; IPAaBUIIbHASA U yCCUEHHAS
nupamMua

bu6mmoreka [JOK
https://m.edsoo.ru/fblcd0as

49

[IpaBuUIEHBIE MHOTOT pPAHHUKH:
MTOHSITHE TIPABUIILHOT O
MHOT'OI'PaHHUKA; IpaBUJIbHAS TPU3Ma
U MpaBUJIbHAS MUPAMK/IA; TPABHIIbHAS
TpeyrojibHas MUpaMua u
NPaBWIBHBINA TETPadaAp; Kyo

bu6mmoreka [JOK
https://m.eds00.ru/074c8865

50

[IpencraBnenue o0 npaBUIbHBIX
MHOI'OIr'paHHHKax: OKTasap,
JOAEKAdAP U UKOCADP.

bubmioreka [IOK
https://m.edsoo.ru/a0fddSbf

51

CummMeTpusi B IPOCTPAHCTRBE:
CUMMETPHSI OTHOCUTEIBHO TOUYKH,
MPSMOM, TJIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B TUPAMHJIAX,
napajuiesienumnenax, NpaBuiIbHbIX
MHOTOT'PaHHHKAX

bu6moreka [JOK
https://m.edsoo.ru/b9e777d9

52

Brluncienue 3jeMeHTOB
MHOTOI'PaHHHUKOB: pEOpa, TUaroHau,

YTJIBI

bubmioreka [IOK
https://m.edsoo.ru/6¢cdbecef

53

[Tnomaas 60KOBOI MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTH MPAMOM
MPU3MBI, TUIOIAb OCHOBAHUMH,
TeopeMa 0 OOKOBOM MTOBEPXHOCTH
MPSIMOU MPU3MBI

bu6moreka [JOK
https://m.edsoo.ru/37d84157

54

[Tnomane 60KOBOI MOBEPXHOCTH U

bu6mmoreka [JOK
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ITOBEPXHOCTH ITPABUIIBHON

MUPaMUJibl, TEOpEMa O TIIIOIIAN
OOKOBOI MOBEPXHOCTH yCEUEHHOM

https://m.edsoo.ru/5603e30b

MUPaAMUIBI
55 KonTtponbshas pabora o reme bubmmoreka [IOK
"MHororpaHHuKn" https://m.edsoo.ru/a95f5c04
56 [Tonsite 06 00BEME brbmorexa OK
https://m.edsoo.ru/7ad0020b
57 O0BEM MUpaMHIbI bubmorera IIOK
https://m.edsoo.ru/235171b3
58 O0BEM MUpPaMKIbI bubmorera IIOK
https://m.edsoo.ru/f47dfefd
59 O06BEM UpaMuIbI bubmorexa LIOK
https://m.edsoo.ru/79¢10312
60 O06BEM MUpaMuIbI bubmorexa LIOK
https://m.edsoo.ru/2faadc3f
N bubmoteka IJOK
1
6 OOném mpHsMEI https://m.eds00.1u/79853608
. bubmotexa [JOK
62 O0bem npusM https://m.edsoo.ru/1e053890
63 O0BEM NTPU3MBI bubmorera IIOK
https://m.edsoo.ru/482d3f51
64 Kontposnbshas pabora o reme bubmuorexa LIOK
"OO0BEMBI MHOTOT PAaHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpeHue, o6061IIEHUE
65 cHCTeMaTHh3allus 3HaHUH. bubmoreka IJOK

[TocTtpoenue ceuenuii B
MHOTI'OI'PaHHHUKE

https://m.edsoo.ru/098bedad
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[ToBTOpenue, o6o0LIIeHNE
cucTeMaTHu3alys 3HaHUH.

66 BeluncneHne pacCTOSHUN: MEXAY | bubmmoreka [IOK
JBYMsI TOYKAMH, OT TOYKH 10 MPSIMO, https://m.edsoo.ru/f7792ba9
OT TOYKH J10 TNIOCKOCTH, MEXY
CKPEIIMBAIOIIUMHUCS MTPSIMBIMH
67 Htorosas koHTpoJbHas paboTa 1 butmmorexa [IOK
https://m.edsoo.ru/b9146bcO
[ToBTOpeHue, o6o0LIIeHNE
cHUCTEMaTHU3aIus 3HaHUM.
Beraucnenue yriioB: Mexa
68 CerI_HI/IBaIOH_[irMI/IC}I Hp}IMI};MI/I, 1 bu6amorexa [IOK
. https://m.eds00.1u/56765e¢8b
MEXy IPSIMOH U IJIOCKOCTHIO,
JIBYT'PaHHBIX YTJIOB, YIJIOB MEXIY
IUIOCKOCTSMU
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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11 KUIACC

KoanuectBo yacos DJIeKTPOHHBbIE
Ne Hara nu@posBbIe
Tema ypoka Konrpoabnsie | Ilpakrnueckue p
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Cdepa u map: neHTp, paauyc,
bu6mmoreka [JOK
1 JMaMeTp; IJIOLIA/lb IOBEPXHOCTH 1
https://m.edsoo.ru/0341bc2b
chepsl
B3auMHoe pacrnionoxenue cepol u
bubmioreka [IOK
2 IJIOCKOCTH;, KacaTeabHasl MIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cepe; mmomans cheps

3 N3o6pakenue cepsl, mapa Ha 1 bubmmoreka [IOK
mockoctu. CedeHus mapa https://m.edsoo.ru/bc15f72
Hunuaapruyeckasi TOBEPXHOCTb,

4 o0pa3yrolye HUIUHIPUYECKON 1 bubmotexa [JOK
MOBEPXHOCTH, OCh ITUINHAPUYECKON https://m.edso0.1u/6054b8c 1
MTOBEPXHOCTH
[umuaap: ocHoBaHUS 1 OOKOBast

5 MOBEPXHOCTh, 00pa3yromas 1 och; | bubmmorexa [IOK
IUIOIAb OOKOBOU U IOJIHOU https://m.edsoo.ru/188{6216
MTOBEPXHOCTH
N300paxeHne MUINHIPA Ha
mIockoctu. PazsépTka nunmuHapa.

bubmioreka [IOK
6 Ceuenust nuiMHpa (MI0CKOCTBIO, 1
. https://m.edsoo.ru/016e25¢eb
MapajuieIbHOW WIIH
MIEPIICHAUKYJIIPHON OCH IIUITUHIPA)
7 Konnueckast noBepXHOCTh 1 brbmorexa OK
P ’ https://m.edsoo.ru/c94ba09b
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o0pa3yromme KOHUY €CKOr
MOBEPXHOCTH, OCh U BEPILIMHA
KOHUYECKOH MOBEPXHOCTU

Konyc: ocHOBaHMe 1 BepIInHa,

bu6mmoreka [JOK
8 oOpasyromasi U 0Ch; IO
. . https://m.eds00.ru/897dd3b2
OOKOBOH M TIOJHOHM TTOBEPXHOCTH
Yceu€HHBIN KOHYC: 00pa3ylomnme 1
Y PasyIotl bu6moreka [JOK
9 BBICOTA; OCHOBAHHS U OOKOBas
https://m.edsoo.ru/1468bab3
MMOBEPXHOCTh
H300paxeHue KoHyca Ha
wiockoctu. Pa3pépTka koHyca.

10 Ceuenus koHyca (IJIOCKOCTHIO, bubmuorexa [IOK
napajieIbHON OCHOBAHUIO, U https://m.edsoo.ru/Obde1be8
IJIOCKOCTBIO, MMPOXOASIICH uepes3
BEPIIUHY)

1 KomOunanus ten BpalieHus u bubmotexa [JOK
MHOT'OrpaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHUK, ONUCaHHBIN OKOJIO

12 cdepsl; chepa, BHUCAHHAS B bubmmoreka LIOK
MHOI'OTPAHHUK UJIA B TEJIO https://m.edsoo.ru/0b136158
BpalleHUs

13 [Tonsatrue 06 06bEMe. OCHOBHBIE bu6mmoreka [JOK
CBOIcTBa 00BEMOB Tel https://m.edsoo.ru/26a03fb7

14 O0BEM MIMH]IPa, KOHYCa bubmorexa [OK

https://m.edsoo.ru/5513d87b
bu6mmoreka [JOK

15 O6bé

BEM 1apa H I0ALE ChepE! https://m.edsoo.ru/d189bde2

16 [Tomo6HBIE TENa B TPOCTPAHCTRBE. brbmorexa [OK

https://m.edsoo.ru/810cfleb
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CooTHOIIEHUST MEXIY TIIOMAIMU
MOBEpPXHOCTEH, 00bEMaMu
MOTOOHBIX Tel

17 KonrtponsHas pabora mo remam bu6mmoreka LIOK
"Tena Bpamenus" u "O0bemsb! Ten" https://m.edsoo.ru/4a33a8ab
13 BekTop Ha MJI0CKOCTH U B bubmmoreka LIOK
IIPOCTPAaHCTBE https://m.edsoo.ru/Scaefclb
19 CnoxxeHue U BBIUMTAaHUE BEKTOPOB bubmmorexa [IOK
P https://m.edsoo.ru/23f4f089
bubmioreka [IOK
20 v
MHOIEHIE BEKTOpa Ha JHCIo https://m.edsoo.ru/dee379¢eb
Pa3nioxxenue BekTopa no Tpém
21 HEKOMILTAHAPHBIM II:GKTO TEM bu6mmorexa [IOK
P PaM. https://m.edsoo.ru/a28fd74e
IIpaBuno napaytenenunena
Pemienue 3agay, CBSI3aHHBIX C
22 MIPUMEHEHUEM MIPABUII IEUCTBHM C bubmiorexa LIOK
P Pasii A https://m.edsoo.r/5a827900
BEKTOpaMu
KoopannaTHO-BEKTOPHBIN METO
23 I I/IpﬂeIHeHI/II/I reOMef HYECKUX ) bubmorexa [OK
pup P https://m.edsoo.ru/d3alfe30
3a1a4
IIpsimoyroinbHas cucrema
24 KOOpJUHAT B IIPOCTPAHCTBE. bubmuoreka LIOK
Koopaunats! Bextopa. [Ipocreitmme https://m.edsoo.ru/48db7058
3a/1auyu B KOOpJAUHATAX
VYroa Mexay BEKTOpamu. bu6mmorexa LIOK
25
CkansipHoe NpOU3BEIECHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beryucrienue yriioB Mexay bubmmoreka [IOK

MNpsAMBIMHU U ITIJIIOCKOCTAMUA

https://m.edsoo.ru/8efbe78e
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KonrtposnpHas pabora o teme

27 "BekTopbl 1 KOOPAUHATHI B 1 bu6mmorexa [IOK
" https://m.edsoo.ru/77c22fcS5

MIPOCTPAHCTBE
[ToBTOpeHue, 0600IICHNE 1

)3 cucrtemaTu3anus 3HaHuil. OCHOBHbIE 1 bubmotexa [JOK
¢burypsl, GpaxkThl, TEOpEeMBbI Kypca https://m.edsoo.ru/1780baSd
TJIAHUMETPUH
[ToBTOpeHue, 0600IICHNE U

29 cucremMaTu3anus 3HaHuii. OCHOBHBIE 1 bubmuotexa [JOK
¢Gurypsl, GpaxkThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
MJIAHUMETPUH
[ToBTOpEHUE, 0000IICHHUE 1

30 cUCTeMaTH3allus 3HaHWI. 3a1aun | bubmoreka IJOK
IUIAHUMETPUU U METOMBI UX https://m.edsoo.ru/7491efe0
pelIeHust
[ToBTOpEeHue, 0600IICHNE 1

31 cUCTeMaTH3alus 3HaHUM. 3agaun ] bubmotexa [JOK
IUIAHUMETPUU U METOJBI UX https://m.edsoo.ru/4dffda97
pelIeHust
[ToBTOpEHuUe, 00600IICHNE U

1 cucteMaTtu3anus 3HaHuH. OCHOBHBIC | bubmotexa [JOK
¢burypsl, pakTel, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUH

33 Htoroas KOHTpoJbHas paboTa 1 bu6amorexa [IOK

https://m.edsoo.ru/ec24dfc2

14 [ToBTOpEHUE, 000OIICHHUE U 1 bubmmorexa [IOK

cucTeMaTu3anusa 3HaHuu https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIS1 YYHEHUKA

['eomerpus, 10 -11 knaccel/ Atanacsa JI.C., bByry3os B.®., Kagomies C.b. u
npyrue, AkinonepHoe obmiectBo «M3marensctBo «IIpocserienne
METO/IUYECKHUE MATEPHUAJIBI JIJISA YYUTEJIS

bubmuoreka [{OK https://m.edsoo.ru/863efa24

Poccuiickas anexktponHas mikona https://resh.edu.ru/

HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

bubmuoteka [HOK https://m.edsoo.ru/863efa24

Poccuiickas anextponHas mkona https://resh.edu.ru/



