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INOACHUTEJIbBHASA 3AIIMCKA

PabGouas mporpamma ydeOHoro Kypca «I'eomerpusi» 0a30BOro ypOBHS IS
obyuarommuxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOrO
rOCyJIapCTBEHHOT'O 00pa30BaTENLHOTO CTaHAApTa CPEAHEro 00Iero oOpa3oBaHus,
c yu€TOM COBpPEMEHHBIX MHUPOBBIX TpeOOBaHUM, TPEABIBISIEMBIX K
MaTeMaTHYeCKOMYy OOpa30BaHHMIO, U TpaJulUNd POCCUHUCKOrO 00pa30BaHUS.
Peanuzamus nporpamMmbl 0oOecrieunBaeT OBIAJCHUE KITIOUEBBIMU KOMITCTCHIIUSIMH,
COCTABJISIONIMMH OCHOBY JUISI CaMOPAa3BUTHS M HEMPEPHIBHOTO 0OO0pa30BaHUS,
IIEJIOCTHOCTh OOIIEKYJIBbTYpPHOTO, JIMYHOCTHOTO W TIO3HABATEIHLHOTO Pa3BUTHUSA
JUYHOCTH 00YJarOIIXCsl.

HEJIM U3YYEHUS YYEBHOI'O KYPCA

Baxxnocth ydeOHOro Kypca TeOMETpMH Ha YpPOBHE CpPEIHEro OOIIero
o0Opa3oBaHusi OOYCIIOBJICHAa MPAKTUYECKONW 3HAYMMOCTBIO METAaNpeAMETHBIX H
IOPEIMETHBIX PE3Yy/IbTaTOB OOYYEHHS TE€OMETPUU B HANPABICHUU JMYHOCTHOTO
pa3BuUTUsl OO0y4arommxcs, (QOpMHUPOBaHUS (PYHKIMOHAIBHOW MaTeMaTU4YeCKOU
IPaMOTHOCTH, U3YUYEHHUS APYTUX yU4eOHBIX AUCUMILINH. Pa3Butue y oOyyarommxcs
NPABWIBHBIX MPEJCTaBICHUNA O CYIIHOCTH M TMPOUCXOXKIECHUH T€OMETPUUYECKHX
abcTpakiuii, COOTHOIICHUH pPEaTbHOTO W WACATBHOTO, XapaKTepe OTPaKEHUs
MAaTEMaTUYECKOM HAyKOW SABJICHUA MW IMPOLECCOB pPEAIbHOTO MHPA, MECTE
r€OMETPUH B CUCTEME HAyK U POJIM MAaTEMaTHUYECKOI0 MOJAEIUPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyalmxcs, a TakKe KauyecTB MBIIUJICHUS, HEOOXOAWMBIX [JIs aJanTallid B
COBPEMEHHOM OOIIECTBE.

['eomeTpust siBiseTcss OOHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETrO
oOmiero o00pa3oBaHus, TaK Kak O00ECIeYMBAET BO3MOXKHOCTh M3YYEHHUS Kak
JTUCIHIUIMH €CTECTBEHHO-HAYYHON HANpPaBICHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe MblnUIeHHE, (HOpMUpyeMOe MpU H3YYEHHH OOy4arolUMUCS
MOHSATUIHBIX OCHOB T€OMETPHUHU U MIOCTPOCHUH IIETIOUKH JIOTHYECKUX YTBEPIKIACHHIA
B XOJ€ pCILICHUS TeOMETPUYECKMX 3a7ad, YMEHHUE BBIJBUTaTb U OIPOBEPrarh
TUMOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCS IMPH PEHICHUH 3a/lad €CTECTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3HUKH.

YMeHHne OpueHTHPOBATHCS B NMPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO
BCEX OOJIACTAX MAEATENHOCTU uenoBeka. OpHeHTalMs 4eoBeKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOAUMOE YCIOBHUE €ro COIHUAIbHOTO ObITHs, (opma
OTpPaXCHHUS OKPYXKAIOLIETO MHUPA, YCIOBHE YCHEIIHOIO MO3HAHUS M aKTHBHOIO
npeoOpa3oBanusi  aeiicTBuTenbHOCTH.  ONEpUpoBaHUE  MPOCTPAHCTBEHHBIMU



oOpa3zaMu OOBEIUHSET pa3Hble BHIbl y4eOHOW U TPYIOBOM JIESATEIBHOCTH,
ABIIACTCA OOHUM U3 MNPOPECCHOHATIHHO BAXKHBIX KadeCcTB, MOITOMY aKTyalbHa
3ajaya (POpMHUPOBaHUSL y OOYUYaAIOIIUXCS MPOCTPAHCTBEHHOTO MBILIUICHUS Kak
Pa3HOBUIHOCTH OOpa3HOIO MBIIUICEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTUYECKOU JAEATEIHHOCTU 10 MHOTUM HAIIPaBJICHUSIM.

Ilenp ocBoeHus mporpamMmbl yueOHOro Kypca «['eomerpus» Ha 0a3zoBOM
ypoBHE O0OyueHusi — 00imeo0pa3oBaTebHOE U OOILIEKYJIbTYpPHOE Ppa3BUTHE
oOyvarommxcsi  4epe3  O0eCleYeHHE  BO3MOXKHOCTH  TNPUOOPETEHUS U
UCIIOJIb30BAHUSI CUCTEMATHMYECKHX TIE€OMETPUYECKUX 3HAHUW W JEeHCTBHUI,
crenu@UUHBIX TEOMETPUHU, BO3MOXKHOCTH YCIIEITHOTO MPOAOIKEHUSI 00pa30BaHus
10 CIIEUATBHOCTSIM, HE CBA3aHHBIM C MPUKJIAJAHBIM HCIIOIb30BAaHUEM T€OMETPHH.

[IporpaMmMa mo reoMmeTpuu Ha 0a30BOM YpOBHE NpeIHA3HayeHa Jis
o0yyJaroumxcsi Cpe/IHel MIKOJIbl, HE UCIBITHIBABIINX 3HAYUTENIbHBIX 3aTPyIHEHUN
Ha YpOBHE OCHOBHOI'O 0011ero oopaszoBanusi. Takum o0pa3zoMm, oOydaroliuecs: Ha
0a30BOM YpOBHE JOJDKHBI OCBOMTH OOIIME MAaTEMaTUYECKHUE YMEHHS, CBSI3aHHbIC
co cnenu(puKON TeoOMETpUd M HEOOXOAUMBIE I KHU3HU B COBPEMEHHOM
obmiectBe. Kpome 3T0ro, OHM UMEIOT BO3MOXKHOCTh M3YyUHUTh T'€OMETpHUI0 Oolee
riyOOKO, eciM B JAJbHEWUIEM BO3HUKHET HEOOXOJAMMOCTh B TE€OMETPUUYECKUX
3HaHUSX B MPO(eCCUOHATBHOM IEATETbHOCTH.

JlocTmkeHre Lear OCBOCHHUS MPOrpaMMbl OOECIEUMBACTCS PELICHHEM
COOTBETCTBYIOIIMX 3aday. [IpuopUTeTHBIMM 3aJadyaMH  OCBOEHHS  Kypca
«I"'eometpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBIsItOTCS:

e (opmupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK 4YacTH MHPOBOM

KYJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opMupOBaHHE MPEACTAaBICHUS O MHOTOTPAHHHUKAX U TelaX BpaIICHUS
KaK O BOXHEHIINX MAaTEeMaTHYECKUX MOJENAX, MO3BOJSIOIIUX OMUCHIBATDH
U U3y4aTh pa3HbI€ SABJICHUS OKPYKAIOUIEro MUpa;

e (opmupoBaHuMe yMEHHsI pacro3HaBaThb Ha YEpPTEkKax, MOJCISIX U B
pealbHOM MHpE MHOTOTPAHHUKH U TEJla BPAIllCHHUS;

e OBJIAJICHUE METOJIAMHU PEIICHHUS 33/7a4 Ha MOCTPOCHHUS HA U300paKEHUSIX
IIPOCTPAHCTBEHHBIX QUTYD;

e (opmMupoBaHue yMeHHUS ONEPUPOBATH OCHOBHBIMH TMOHSTHSIMH O
MHOTOIPAaHHHMKAX U TeJaX BPAILEHUS U UX OCHOBHBIMU CBOICTBAaMU;

e OBJAJCHUE  QJITOPUTMAMH  PELICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHE yMEHHUA TPOBOAUTH  HECIOXKHBIE JIOKa3aTelbHBIC
pacCyXJIeHUsT B XOJI€ PEIICHUS CTEPEOMETPUYECKUX 3aJady W 3ajad ¢
IPAKTUYECKUM COJEPKaHUEM;



e pa3BuTHE WHTEJUIEKTYaJIbHbIX U TBOPYECKUX  CIIOCOOHOCTEH
oOydaromuxcsi, TO3HABATEIbHOW  AaKTUBHOCTH, MCCIEA0BATEIbCKUX
YMEHUM, KpUTUIHOCTH MBIIUICHHUS;

e (opmupoBaHUE (YHKIIMOHAJIBbHOU I'PaMOTHOCTH, peIeBaHTHOU
Ir€OMETPUU: YMEHUE PACIO3HaBaTh IPOSIBICHUS T'€OMETPUYECKUX
HNOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEM B pPEANbHBIX KU3HEHHBIX
CUTyallusiX U MPH U3YYEHUU JIPYTUX Y4EOHBIX MPEAMETOB, MPOSIBICHUS
3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (QopMyaupoBaTh HX Ha S3bIKE
TE€OMETPUU U CO3/1aBaTh F€OMETPUUECKUE MOJIEIIHN, IPUMEHATh OCBOCHHBIN
T€OMETPUYECKUAN aIIapar JUisl PELICHUs IPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIIPETUPOBATh U OLIEHUBATh MOJYyYEHHBIE PE3YJIbTaTHI.

OTIUYUTENbHOM OCOOCHHOCTHIO MPOTPAaMMBI SIBIISIETCSI BKJIIOYEHHE B KypC
CTEPEOMETPUM B Hayaje €ro M3y4eHMs 3aJad, pelacMblX Ha YpPOBHE
UHTYUTUBHOTO MTO3HAHUS, U ONpPEAEIEHHBIM 00pa30M OpraHu3oBaHHas paboTa Hax
HUMH, UYTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U IMPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHWE MHTYUTHBHBIX NPOLECCOB, MOTHUBUPYET K
JAJbHEUIIIEMY U3YyUYECHUIO IPEIMETA.

[Tpennourenue oTAAETCA HAMSIHO-KOHCTPYKTUBHOMY METO/Y OOY4YEeHMsI, TO
€CThb TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IIPEIMETHO-
IIPAKTUYECKON JEeATENBbHOCTH. Pa3BuTHE NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
yYallUXCcsl B Kypce€ CTEPEOMETPUM MPOBOAMTCS 3a CUET pEIIEHUs 3aJad Ha
CO3JaHHE  MPOCTPAHCTBEHHBIX 00pa3oB W  3aJady Ha  ONEPUPOBAHME
IPOCTPAHCTBEHHbIMU oOOpa3amu. Co3naHue oOpa3za IPOBOAMTCA C ONOpPOM Ha
HarjasgHOCTh, a OIEpUpOBaHHE OOpa3oM — B YCIOBUSAX OTBJICYEHMS] OT
HaIJITHOCTH, MBICIIEHHOTO U3MEHEHUS €70 UCXOHOTO COJEP KAHMS.

OcHOBHBIE cojepx aTenbHble JUHUKM Kypca «I'eomerpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsmMble 1 TUIOCKOCTH B MPOCTPAHCTBEY, «Tena BpaleHus»,
«BexTopsl ¥ KOOpAMHATHI B IIPOCTPAHCTBEY. POPMUPOBAHUE JIOTUYECKUX YMEHUN
pacnpenenseTcs HE TOJBKO II0 COJEP)KATEIbHBIM JIMHUSAM, HO W 1O ToJaM
00y4eHHs Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHUsI.

Conepxanne 00pa30BaHUS, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHUsI paboyeil mIporpaMMmbl, pacHpeneia€HHbIM 10 TrojaM OOydeHus,
CTPYKTYpUpPOBAaHO TakuM o0Opa3oMm, 4TOObl OBJAJACHHE I'€OMETPUUECKUMHU
NOHATUSMU U HaBBIKAMHU OCYLIECTBJISJIOCH IOCJIEA0BATENBHO U MOCTYIIATEIBHO, C
COOII0ICHHEM NPUHLIUIIA PEEMCTBEHHOCTH, YTOOBI HOBBIEC 3HAHUS BKJIIOYAJINCH B
OOIIyI0 CUCTEMY T'€OMETPUYECKHX MpPEICTaBICHU O0y4aroUuXxcs, pacuiupsis u
yriyostsist €€, 00pa3ysi MPOUYHbIE MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha u3yuenue reometpun otBoautcs 2 yaca B Heaento B 10 kimacce u 1 gac B
Henemo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX daca.



COAEPXKXAHHUE YYEBHOTI O KYPCA
10 KJTACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTD,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IEPECEKAIOIIHECH,
napajulelIbHble M CKpemmBarommecs npsmele. [lapamrensHOCTs NpAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: MAapAJUICIbHBIE MPSIMbIE B  IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPSMBIX; NAPAILIEIBHOCTh MPSAMON M IJIOCKOCTU. YTJBI C
COHAIIPABJICHHBIMM CTOPOHAMM; yIOJl MEXIy IpSAMBIMAU B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEN: [apaJljIeIbHbIC IIJIOCKOCTH; CBOMCTBA
napajulebHBIX TuIocKocTei. [lpocreiimne mnpocTpaHCTBEHHbIE (QUIYyphl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, napasuiesenume]]; HIOCTpPOEHUE CEUCHHH.

[leprieHIUKYISIPHOCTh NPSIMOM M TJIOCKOCTH: MEPIEHIUKYJIIPHBIC MPSMbIE B
IIPOCTPAHCTBE, NPSAMBIE NapALICIbHBIE M MEPIEHAUKYISPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
MEPIEHAUKYJISIPHOW TJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YroJl MEXKAY IPSIMOU U
IUIOCKOCTBIO;  JIBYIPAHHBIM  Yroj, JIMHEMHBIM yroJa JBYTPAHHOIO  yIJa.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 MIJIOCKOCTH, PACCTOSIHUE
OT TmpsAMOM 70  IUIOCKOCTH,  MpoeKuus  GuUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh ~ IIJIOCKOCTEW:  NPU3HAK  IEPIECHIUKYJSIPHOCTH  ABYX
TIOCKOCTEN. TeopeMa 0 TPEX NMEPIEHINKYJIIPaXx.

MHOrorpaHHuKu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PDAHHUKA, BBIIYKJIbIE
Y HEBBITYKJIBIE MHOTOI'PAHHUKH; Pa3BEPTKA MHOrOrpaHHuka. [Ipusma: n-yronpnas
IpU3Ma; TPAaHU U OCHOBAHUS MPU3MBL, NpsiMasi U HAKJIOHHAs MPU3MBbI; OOKOBas U
MOJIHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, PSIMOYTOJIbHBIN
napajuielienunes; U ero cporcra. llupamupa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHUE MUPaMU/Ibl; OOKOBAs U MOJIHAsI TOBEPXHOCTh MUPAMUJIbL; IPaBUIIbHAS U
yCeu€HHas MNHpaMyja. OJIEMEHTbl HOpu3Mbl M nupamuabl. lIpaBunbHbIE
MHOTOTPAaHHUKU: MOHATHE NPABUIBHOIO MHOTOIPAHHUKA; MpPAaBUJIbHAS MpPU3MaA U
NpaBWIbHAs MHPAMUIA; NPABUJIbHAs TPEYroJibHas MNHUpPaMHUAA W TNPaBUIbHBIN
TeTpa’ap; KyO. IlpencraBieHre O MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
nozeka’ip u ukocasap. CeueHus Mpu3Mbl U TUPAMUJIBIL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, IMPSMOMH,
IJIOCKOCTU.  ODJEMEHThl CUMMETPHUM B MNHpaMUAaX, Mapauielienunenax,
MIPAaBWJIbHBIX MHOT'OTPAHHUKAX.



Brruucienne 5SaeMEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHa M, YTJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM TMOBEPXHOCTU MPSIMON MPU3MBI,
IJIOMAh OCHOBAaHM, TeopemMa O OOKOBOW TMOBEPXHOCTH MPSIMOM TPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHON MUPaMUJIBI,
TeopeMa O IUIomaau yceuéHHoM mupamuibl. [loHstue 006 00BEMe. OOBEM
MAPAMU/IbI, TPU3MBL.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOJOOHBIX TEI.

11 KIIACC

Tesia Bpalmenus

HunmuHapuyeckas MIOBEPXHOCTD, oOpasytomue HIAHAPUIECKOU
MOBEPXHOCTH, OCh IWIMHIPUYECKON mMoBepxHOCTH. [lunwHAp: OCHOBaHWS U
OOKOBasi TMOBEPXHOCTh, OOpa3yroImas W OCh; IUIONIAJAh OOKOBOW H TOJHOMN
MOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yroliue KOHMYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOM MOBEepXHOCTH. KOHYC: OCHOBaHME M BepIIHA, 00pa3yromas
U OCh;, IUIOMAAhr OOKOBOWM ¥ TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
00pa3yrolye U BhICOTa; OCHOBaHUS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IAUAMETpP; IJIOMIAb MOBEPXHOCTU C]ephl.
B3aunmMHoe pacnosnoxkenue chepbl U MIOCKOCTH; KacaTelbHasi TNIOCKOCTh K cdepe;
10 b CHEpHI.

N300paxenue Tea BpalleHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMmOuHanum Ten BpalieHuss U MHOTOIPAaHHUKOB. MHOTOIpaHHUK,
omnucaHHbIM oOkoJI0 cdephl; chepa, BOMCaHHAsT B MHOTOIPAHHUK, WM TEJO
BpalllCHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 06 00BEME
OpSIMOYTOJIBHOTO Tapajjienenumnea u ciaeactsus u3 He€. OO0BbEM LMIMHIpA,
KoHyca. O0BEM 11apa u MIomaab chephl.

[TonoGueie Tena B mnpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOHIAAsIMU
NOBEPXHOCTEH, 00bEMaMHU MOTOOHBIX TEN.

Ceuenus wmwiMHApa (TApaJUIENbHO M NEPHEHAMKYJISAPHO OCH), CEYEHHS
KOHyca (mapajuieJIbHO€ OCHOBAHHUIO M MPOXOJAIEe 4Yepe3 BEpIIMHY), CEUEHUs
nrapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha muiockocTu 1 B mpocTpaHcTBe. CI0KeHUE U BEIYUTAaHHE BEKTOPOB.
YMHOKeHue BeKTopa Ha yucio. PasnoxeHne BeKTopa mo TpéM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mnapamienenunena. Pemenwe 3agad, CBS3aHHBIX C
NpUMEHEHUEM TpaBwil JACHUCTBUM C BekTopamu. I[IpsimoyrosibHas cucrema



KoopauHaTt B mnpoctpaHcTBe. Koopmmnatel BekTopa. Ilpocreimme 3amaun B
KOOpJMHATax. YTroa Mexay BekTopamu. CKajasipHOE MNPOU3BEIEHHUE BEKTOPOB.
Brrunciienne yrioB Mexay NpsMbIMH M INIOCKOCTAMU. KOoOpAMHATHO-BEKTOPHBIN
METOJI IIPY PELICHNN F'€OMETPUYECKUX 3aaY.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl yuyeOHOro TMpeameTa
«Marematukay XapakTepu3yloTCs:

I'paxianckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAAHCKOMN MO3UIIUU 00YUYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO YJi€Ha POCCHIMCKOrOo OOIIEeCTBa, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHHUS PA3JIUYHBIX CTPYKTYp, SIBJICHHIA,
NpoleAyp TpaxIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M TIp.), YMEHHUEM
B3aMMOJICUCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMU U Ha3HAYCHUEM.

IIarpuoTnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUSI K
MPOIIJIOMY U HACTOALIEMY POCCUMCKON MaTEMATUKH, IICHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTU4eCKOW IIKOJIbI,
K HCIOJIb30BaHUIO ATHX JOCTHKEHMH B APYTHX HayKax, TEXHOJOTHUSX, chepax

SKOHOMHUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
OCO3HaHUEM JTyXOBHBIX LEHHOCTEH pOCCHIICKOTO Hapo/a;

c(hOpMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, O3TUYECKOrO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JIOCTUKEHUI HAYKHU U JIEATEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMIHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYIyIIEro.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHPY, BKIIOYAs ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajay, pELICHNH, paccyXICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTUYECKUM aCIleKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO YMEHHUSI TPUMEHATh MaTEMaTUYECKUE 3HAHUS B
MHTEpecax 3J0pOBOT0 U 6€30MacHOro 00pasa *KU3HU, OTBETCTBEHHOTO OTHOILEHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHU U

OT/IbIXa, peryJsipHast buznueckas AKTUBHOCTb); ¢duznyecKoro
COBEPILIEHCTBOBAHUS, npu 3aHATHUAX CTIIOPTHUBHO-03/I0POBUTEIBHOM
JesITeIbHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOWS; MHTEPECOM K
paznuyHbiM  chepaMm  TPOPECCHOHAIBHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpILIATh OCO3HAHHBIA BBHIOOP
Oynymei mnpodeccur U peanu3oBbIBATb COOCTBEHHBIE KU3HEHHbBIC IJIAHBI;



TOTOBHOCTBIO U  CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
CaMOOOpa30BaHUI0 HA MPOTSHKEHUM BCEM KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH.

IK0JIOrHYecKoe BOCIIUTaHHeE:

c(hOPMUPOBAHHOCTHIO HIKOJOTHUYECKON KYJIbTYpPbl, MOHUMAHUEM BIIUSHUS
COLHAIBHO-OKOHOMUYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLMAJIBHOU
Cpenmpl, OCO3HAaHHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX  IMPOoOJeMm;
OpPUEHTAIlMEd Ha NMPUMEHEHHWE MATEMaTUYECKHUX 3HAHUM ISl pEIICHUs 3a1ad B
00JIaCTH  OKpYXarollell cpeapl, IUIAaHUPOBAHUSI TOCTYIIKOB U OICHKH HX
BO3MO>KHBIX MOCJIEACTBUN JIsI OKPYKAIOIIEU CPEIBI.

LleHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, TMOHUMaHUEM
MaTeMaTHYECKOW HayKHh Kak c]epbl 4YeroBEeYeCKOW MJesATEeNbHOCTH, 3TaroB e¢
pa3BUTHS W 3HAUYUMOCTH I PA3BUTHUS LMBWIN3ALMHU; OBJAJCHUEM SI3BIKOM
MaTeMaTUKU U MaTeMaTUYECKOW KyJIbTypOW KakK CpEIACTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYHIECTBIIATh MPOEKTHYI0 U HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOCHMSI MPOTPAMMbl Y4EOHOTO MpeaMera
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OeliCMEUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elicmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTNEUIMU.

1)  Vuusepcanvuvie  nosmaeamenwvmvle  Oeticmsus,  obecneuusaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWUXcs (0ceoeHue
Memooo8  NO3HAHUSL ~ OKpYJHCAlowWe20  Mupa,  NpUMeHeHue  J102U4eCcKUX,
UCCe008ameNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayueti).

Bba3oBble JJornueckue geiicTBUA:

e BBIBIISTH U XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKUX
00BEKTOB, TOHATHUN, OTHOIICHUNW MEXIy MOHITHAMU; (HOPMYyITHUPOBATH
OTIpeNIeTICHUs]  TMOHATUN, yCTAHABIMBATH CYIICCTBEHHBIN  MPU3HAK
KJaccuduKalu, OCHOBaHUs JJii OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
IIPOBOJIMMOTI'0 aHAJIN3a;

e BOCIpPUHUMATH, (OpMyIHpOBaTH U  MNpPeoOpPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbIE W OTpPUIIATEIbHBbIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIC;

e BBIBIATHL  MaTeMaTUYECKME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKIACHUSIX;



npemsiaraTh  KpUTEPUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HWCIIOJH30BAHUEM 3aKOHOB JIOTHKH, JEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEIIbHO JI0Ka3aTeNbCTBA MaTEMaTUYECKUX
YTBEPKJICHUM (TPSMBIE U OT MPOTHUBHOTO), BBICTPAUBATH apTyMEHTAITUIO,
MPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJBL;

e BBIOMpaTh cHoco0 pemieHus yuyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIEHUs, BBIOMpATh HauboJee MOAXOMAUMI ¢ y4E€TOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBaTeIbCKUE 1eHCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCJIEAOBATENbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynarpoBaTh BOMPOCH], (UKCUPYIOLIKME MPOTUBOpEUUe, Mpodiemy,
yCTaHaBJIMBAaTh HCKOMOE€ W  JaHHOe, (OpMHUPOBATH  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4YEeCKOTO
00beKTa, SIBJICHUS, MPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00beKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

e CaMOCTOSITENHPHO (HOPMYITHPOBATH OOOOIICHUSI M BBIBOJBI TIO pE3yIbTaTam
MPOBENEHHOTO HAOIIO/ICHUS, HUCCIEIOBaHUS, OLICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHUI;

e IPOTHO3UPOBATH BO3MOXKHOE pPa3BUTHE IpOllecCca, a TAKXKE BbIIBUTATh
MIPEATNOJIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

e BBIBISTH ACPUUUTH UHGOPMALIMH, JAaHHBIX, HEOOXOJIMMBIX HJisi OTBETa
Ha BOIIPOC U ISl pEUICHUs 3a]1a4u;

e BBIOMpaTh UWH(POpPMAIMIO W3  UCTOYHUKOB  PA3UYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
pPa3TUYHBIX BUJOB M (JOPM MPEACTABICHHS;

e CTPYKTYpUpOBaTh MH(GOpPMAIINIO, IPEICTABIATh €€ B Pa3IMyHbIX (hopmax,
WUTIOCTPUPOBATH Tpaprueck;

e OIICHUBATH HaAEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIEHO
chopMyITUPOBAHHBIM KPUTEPHUSIM.

2)  VHuueepcanvubie KOMMYHUKamu@Hwvle Oelicméus,  o0becneyusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



BOCIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIENSIMU OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pPEHHsI B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y pelIeHus 3a1a4i, KOMMEHTUPOBATH MOJTY4YECHHBINH PE3yibTaT;

B X0/i€ 00CYKJIeHHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo6JieMbl, perraeMoi 3a/1auM, BICKa3bIBaTh HJI€U, HAIICJICHHbIE Ha TIOUCK
pEIlIEHUs; COMOCTABIATh CBOM CYXKIEHUS C CYXICHUSMHU JPYTUX
YYaCTHHUKOB JHajiora, oOHapyXUBaTh Pa3IU4Me U CXOJICTBO MO3UIMI; B
KOPPEKTHOH Gopme HopMyTHpoBaTh Pa3HOIJIACHS, CBOM BO3PAKEHHUS;
OpEACTaBIATh  pe3yjibTaThl  pELIeHWs  3aJadd,  OKCIEPHUMEHTa,
UCCIICJIOBaHMsI,  TPOEKTa;  CAMOCTOSITETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3CHTAMU U OCOOEHHOCTEN ayIUTOPUH.

CoTpyaHuvecTBo:

3)

NOHMMAaTh W WCIOJB30BaTh  MPEUMYIECTBA  KOMAHIHOHM U
WHUBUTyaIbHON pabOThI pU pENIeHUH YU4eOHBIX 3a/1a4; IPUHUMATH 11e7Th
COBMECTHOUM JEATEIHbHOCTH, IUTAHUPOBATh OPraHU3alUi0 COBMECTHOMN
paboThI, paclipeAeNaTh BUABI pabOT, JOTOBaApUBATHLCS, 00CYKIATh MPOIECC
U pe3yibTaT paboThl; 0000111aTh MHEHHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B I'PYIIOBBIX (popMax paboThl (00CYyK1eHHS, 0OOMEH MHEHUM,
«MO3TOBBIE TITYPMbD» W WHBIC), BBIMOJIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOW JIEUCTBHSI C JPYTUMH UWIEHAMHA KOMAaH/IHI,
OIICHWBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

Vuueepcanvuvie  pecynamuenvie  Oeticmesusl, obecneuusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCU.
Camoopranusanus:

COCTAaBJIATH IJIaH, AJITOPUTM PELICHUS 3a]1a4i, BRIOUPATh CIIOCO0 pelleHus
¢ y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YYETOM HOBOU
uH(bOpMaLUu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMH TO3HABATEIbHOW pediaekcun Kak OCO3HAHHS
COBEpIIAEMbIX JIEUCTBUI U MBICTUTEIBHBIX MPOILECCOB, UX PE3YIHTATOB;
BJIQJIETh CHOCOOAMM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca U
pe3yJibTaTa peleHusl MaTeMaTHIeCKOHN 3a/1auu;

NpEABUNIETh TPYIHOCTHU, KOTOpPbIE MOTYT BO3HHMKHYTh MpPH PEUICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JIESITEIIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, JAHHBIX, HAUJACHHBIX OIINOOK, BBHISBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa ILEIU M YCIOBHSIM, OOBICHITH
IIPUYUHBI JTOCTHKECHUS WIM HENOCTH)KEHUS PE3YJbTAaTOB IEATEIIBHOCTH,
HAXOAHUTh OIIHUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KJTACC

OnepupoBatTh MOHATUSIMU: TOUKA, MPAMasi, IIIOCKOCTb.

[IpUMEHSATh aKCHOMBI CTEPEOMETPUM M CJCJACTBUS W3 HUX MPU PEIICHUH
Tr€OMETPUYECKUX 3a/1a4.

OnepupoBaTh NOHATUAMU: MAPATIIETBHOCTh U NEPIEHAUKYISPHOCTD MPSIMBIX
U TUIOCKOCTEM.

KnaccupunupoBats B3aMMHOE PACMOJIOKEHHUE TPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: JABYIPAHHBIM YroJi, TpaHU JBYTPAHHOIO YIJIa,
pebpo ABYTrpaHHOTO yrja; JUHEHHBIM YroJl JBYTPAHHOTO YTIJIa; TpajycHas mepa
JIBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATHSMU: MHOTOIPAHHUK, BBIMYKJIBIA W HEBBIMYKIIBIHA
MHOT'OTPaHHHUK, JIEMEHTHI MHOTOIpaHHUKA, TPaBUIIbHBI MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOTPaHHUKOB (MUpamMujia; IMpU3Ma,
PSIMOYTOJIBHBIN TTapaJIJIeNIeHIe N, Ky0).

Knaccudummposatsb MHOTOTPaHHUKH, BEIOHMpAs OCHOBAaHUS TUIS
Kiaccupukanu (BBIMYKJIbIE W HEBBINYKJIbIE MHOTOTPAHHHUKU, IPaBUJIbHbBIC
MHOT'OTPaHHUKH; MPSAMbBIC U HAKJIOHHBIE TIPU3MBbI, TTapalIeJICIIUIICbI).

OnepupoBaTh MOHIATUSIMU: CEKYIIasi IJIOCKOCTh, CEYUEHHE MHOTOIPAHHUKOB.

OOBSACHITH TPUHIHUIIBI TOCTPOCHUSI CEUEHU, UCTIOB3YSI METOJ, CJIE/IOB.

CTpouTh CE€UEHHMS MHOTOTPAaHHHUKOB METOJOM  CJICIOB,  BBITOJHATH
(BBIHOCHBIEC) TUIOCKHE YEPTEKU HU3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpxy, COOKY, CHH3Y.

Pemate 3a1aun Ha HAXOXKJEHNUE TEOMETPUUECKIX BEIMYUH IO 00pa3iiaM Wi
aIropuT™MaM, NPUMEHSAS HU3BECTHbIC AHAIUTHYECKHE METOAbl NpPU PEUICHUU
CTaHJIAPTHBIX MAaTEMAaTHYECKUX 3a/a4 Ha BBHIYUCIICHUE PACCTOSHHUN MEXITY ABYMS
TOYKaMH, OT TOYKH JO TPSAMONM, OT TOYKH [JI0 IUIOCKOCTH, MEXIY
CKPEIIHUBAOIIUMUCS MTPSIMBIMH.

Pemate 3a1aun Ha HAXOXKEHNUE TEOMETPUUECKIX BEJIMYUH TI0 00pa3iaM Hin
aIropuT™MaM, NPUMEHSAS HU3BECTHbIC AHAJIUTHYECKHE METOAbl NpPU PEUICHUU
CTaHJAPTHBIX MaTeMaTHYECKUX 3aJad Ha BBIYUCJICHHE YIJIOB  MEXIY
CKPCIIMBAIOIIUMHUCS MPSIMBIMH, MEXAYy TMPSIMOM W  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IByTPAHHBIX YTJIOB.



Boruncnate 00BEMBI M MJIOMAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMua) € TpUMEHEHHEM (QOpMyJ; BBIUUCIATH COOTHOILIEHHUS MEXIY
IUIOHIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MOO0OHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATHAMHU: CHMMETPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (UTYPBI.

W3Bnekatb, mpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HH(MOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekax U
PUCYHKaX.

ITpumensaTh reomeTpuueckue (HaKkTbl Ui PELIEHHUS] CTEPEOMETPUUYECKUX
3a/1a4, NMPEeANoJaraloluxX HECKOJIbKO [IaroB PELICHMS, €CIU YCIOBHS IPUMEHEHUS
3aJlaHbl B ABHOM (hopMe.

[IppuMeHATs NpPOCTEHIINE NPOrpaMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoauTH HpUMEPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B INPUPOLE U
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IpyMeHATh MOJTYyYEHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH pPEAJbHBIC
CUTyallUh W IPUMEHATh HW3YYEHHBIC IIOHATHS B IPOLECCE IOUCKA PEIICHUS
MaTeMaTHYeCKU C(OPMYJIMPOBAHHONW MPOOJIEMBI, MOJAEIUPOBATH PEAJBHBIC
CUTyallUM Ha S3bIKE TIEOMETPUM, MCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHSATHI U TeopeM, amnmapara aireopsl; pemarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.

11 KJTACC

OmnepupoBaTh MOHATUAMHU: IWIMHAPUYECKAs IOBEPXHOCTb, O00Opa3yrolue
[IMHAPUYECKON  TMOBEPXHOCTH;  LWJIMHAP;  KOHWUYECKas  IOBEPXHOCTb,
o0pa3yrolne KOHHYECKO! MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3znaBath Tena BpaieHus (UIMHAP, KOHYC, cepa u map).

OOBACHATH CIOCOOBI MOTYYEHUS TEJ BpAILlEHUSI.

KnaccudumupoBaTs B3aMHOE pacroyoxeHue cepsl U MI0CKOCTH.

OmnepupoBaTh MOHATUSAMU: IIAPOBOW CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CErMEHTa; IIApOBOW CJIOW, OCHOBAHHUE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOS;
1aPOBOM CEKTOP.

Bbruncnsate  00bEMBI M TUIOIIAAM  TMOBEPXHOCTEH Tel  BpalCHHS,
reOMETPHUECKUX TeJ C MPUMEHEHNEM (POPMYIL.

OnepupoBaTh TOHATHUSMH: MHOTOTPAaHHHMK, BIIMCaHHBII B cdepy ¥u
ONMMCaHHBIN OKOJIO cdephl; cdepa, BOUCAHHAsT B MHOTOTPAHHUK WM TEJO
BpalllCHUS.

BbIUnCISATE COOTHOIICHUSI MEXIY TUIOMIAJSMH TOBEPXHOCTEH U 00BEMaMu
MOJOOHBIX TEJI.



N300paxaTh u3ydaemble (QUIypbl OT PYKHM U C NPUMEHEHHEM MPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TNTIOCKUE YEPTEKU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHU TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHIPETUPOBATH M MpeoOpa3oBbIBaTh HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekax U
PUCYHKAaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BpInosHATE [EUCTBUSA CIOKEHUST BEKTOPOB, BBIYUTAHHUS BEKTOPOB U
YMHOKEHHSI BEKTOPA HA YUCI0, OOBACHSITH, KAKUMHU CBOWCTBAMHU OHU 00JIaJJalO0T.

[IpuMeHsTh paBUIO MapajuieIenuIea.

OnepupoBaTh NOHATHAMU: IEKAPTOBBI KOOPJIAWHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXIY
BEKTOPAaMH, CKaJSIPHOE MPOU3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBHI.

Haxonutb cymMMy BEKTOPOB M MPOU3BEIECHUE BEKTOPA HA YHUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJSIpHOE MPOU3BEIECHUE, pACKIAAbIBaTh BEKTOp MO JIBYM
HEKOJJIMHEAPHBIM BEKTOPAM.

3agaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensTe TeomeTpuyeckue (aKThl IS PELICHUS CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOJaratoMX HECKOIbKO AroB PEIICHHUs], ECIH YCIOBUS TPUMEHEHUS
3a/1aHbl B IBHOU (hopme.

Pemare mpocreiiimme reoMeTpuuecKkue 3aaud Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

Pemate 3amauM Ha JOKAa3aTeabCTBO MAaTEMAaTUYECKHMX OTHOIUEHHH U
HAX0XkJIEHWE TeOMETPUUECKUX BEJIMYMH M0 00pa3iaM Wi allfOpUTMaM, MPUMEHSs
M3BECTHBIE METO/IbI IIPU PEIICHUH CTAaHAAPTHBIX MATEMATUYECKUX 3a1a4.

[IpyuMeHATh MpPOCTEWIINE NPOrpaMMHBIE  CpPEICTBA UM AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUH CTEPEOMETPUYECKHX 3a/1a4.

[IpuBoaMTH NpUMEPHl MATEMATUYECKHUX 3aKOHOMEPHOCTEH B MPUPOJAE U
YKU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEaJbHBIC
CUTyallUd W TPUMEHSTh W3YUYEHHBIC IOHATHUS B MPOLECCE MOHUCKA PEUICHUS
MaTeMaTH4ecKu CHOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPEabHBIC
CUTyallUM Ha S3bIKE T[EOMETPHUM, HCCIEN0BAaTh IIOCTPOEHHBIE MOJEIU C
UCIT0JIb30BAaHUEM F€OMETPUYECKUX MTOHSATUI U TEOpEM, anmnapara ajareopbl; pemarhb
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
No i/ HaumeHoBaHue pa3iesioB U TeM Koanuecrno yacos daekTpoHHbIE (UU(POBHIE)
° in/m
NMPOrpamMMbl Bcero o0pa3oBaTe/IbHBIE peCypChl
1 BBenenue B ctepeomMeTpuio 10
Poccuiickas aiekTpoHHas IIKojia
[TapaniaenbHOCTh MPSIMBIX U MJIOCKOCTEN
Poccuiickas anekTpoHHas IIKoJa
3 HepnenauKyIapHOCTE NPAMBIX U 12 https://resh.edu.ru/
IIJIOCKOCTEN
Poccuiickas aiekTpoHHas IIKoja
4 VYrisl MeXAy NPSMBIMU U IIJIOCKOCTSIMU 10 https://resh.edu.ru/
MHororpaHHUKHU 11
OO6BEMBI MHOTOT'PaHHUKOB 9
Poccuiickas aiekTpoHHas IIKojia
7 IToBTOpEHME: CEUEHUS, PACCTOSAHUS U YTJIbI 4 https:/resh.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KIIACC

HaumeHoBaHue pa3iesioB U TeM
Ne n/m
NMPorpamMmbl

KoanuecTBo 4acoB

Bcero

daekTpoHHbIe (UU(pPOBHIE)
o0pa3oBaTe/ibHbIE pecypchl

Poccuiickas aiekTpoHHas IIKOjia
https://resh.edu.ru/

Tena BpameHus 12
Poccuiickas aiekTpoHHas IIKOjaa
O6BEMBI TeIT 5 https://resh.edu.ru/
Poccwuiickast aneKTpoHHAs MIKOJa
BekTops! 1 KOOpAUHATEL B 10 https://resh.edu.ru/
MPOCTPAHCTBE
[ToBTOpEeHme, 0600IIECHNE, .
cHCTeMaTHU3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBOo 4acoB

Bcero

JJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIE PeCypChl

OcHOBHBIE TIOHATHS CTEPEOMETPUU: TOUKA,
npsiMasi, MI0CKOCTh, IPOCTPAHCTRBO.
[TpaBuia n300pakeHUs Ha PUCYHKAX:
M300paXeHHUs TIIOCKOCTEH, MapalieTbHBIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

IlonsaTus: MepeCceKarommecs mIoCKOCTHu,
NnepeceKkarommecs npsaMas 1 rmjiIoCKOCTb

[TonsTHs: MEPECCKAIMNECH IIIIOCKOCTH,
NEepeCcCKarmmrecs npsamMas U rmiI0CKOCTb

3HAKOMCTBO C MHOT'OI'paHHUKAaMH,
n300pakeHre MHOTOIPaHHUKOB Ha
pPHUCYHKaX, Ha MPOEKIIMOHHBIX
yepTexax.BXoaqHoNH KOHTPOIIb.

Pocculickas 351eKTpOHHAs
HIKOJIa
https://resh.edu.ru/

HauanbHble cBeieHHs 0 KyOe U THpamue,
ux pa3BeépTku U Mojaenu. CedeHus
MHOT'OI'PAaHHUKOB

HavanpHbie cBeieHMs 0 KyOe ¥ TUpaMHJIE,
ux pa3BEPTKU U Mozenu. CeueHus
MHOTOIPAaHHUKOB

[ToHsiTHE 00 AKCHOMATHYECKOM MTOCTPOCHHUH
CTEPEOMETPUU: AaKCHOMBI CTEPEOMETPUH H
CJIEJICTBUS U3 HUX



https://resh.edu.ru/

[onsaTne 06 akcHOMAaTHYECKOM ITOCTPOCHUH
CTEPEOMETPUH: AaKCHOMBI CTEPEOMETPUH H
CJICZICTBUS U3 HUX

[TonsaTne 06 akcHOMAaTHYECKOM ITOCTPOCHUH
CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX

10

[TonsiTre 06 akcMOMaTUYECKOM TOCTPOECHUU
CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX

11

B3anMHOe pacronokeHue mpsiMbIX B
IIPOCTPAHCTBE: TIEPECEKAIOIIUECS,
napajieNbHbIC ¥ CKPEIINBAIOIIHECS TPSMBbIC

Poccuiickas anexkrpoHHas
IKOJIa
https://resh.edu.ru/

12

[TapannenbHOCTh MPSIMBIX U MJIOCKOCTEN B
MIPOCTPAHCTBE: MapauiebHbIE MIPSIMbIC B
IIPOCTPAHCTBE; MapaAJUIETbHOCTD TPEX
IPSIMBIX

13

[TapamienbHOCT IPSAMBIX U IIJIOCKOCTEN B
npocTtpaHcTie: [lapamienbHOCTh PAMON 1
IUIOCKOCTH

14

Vel ¢ COHaIpaBJICHHBIMU CTOPOHAMU

15

Yroa Mexay npsIMbIMU B TPOCTPAHCTBE

16

Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE

17

[TapaniaenbHOCTh MIOCKOCTE:
napasuieJIbHbIe MII0CKOCTH

18

CBolicTBa napajuIeIbHBIX IUNIOCKOCTEN

19

[Ipocrteiinre mpocTpaHCTBEHHBIE (GUTYPHI



https://resh.edu.ru/

Ha TUIOCKOCTH: TETPadp, KyO,
napasuiesIeume/I

Pocculickas 351eKTpOHHAs

LIKOJIa
20 Hoctpoenue ceueHui https://resh.edu.ru/
21 [TocTpoenue ceuenuit
KonTponpHas padora o Teme "IIpsimbie u
22 MJIOCKOCTH B TIPOCTPAHCTBE.
[TapannenbHOCTh NMPSIMBIX U MIOCKOCTEN"
IlepnieH IUKyYIAPHOCTD NPSIMOU U
23 IUIOCKOCTH: MEPIEHANKYIISPHBIE IPSIMBIE B
IIPOCTPAHCTBE
24 [Ipsmbie mapaienbHbie U
NEPIEHIUKYIIPHBIE K IIJIOCKOCTH
)5 [Ipsmbie mapasienbHbIe U
NEePHEHAUKYIJISIPHBIE K ITIOCKOCTH
Pocculickas 351eKTpOHHAs
[Ipu3HaK IEPIEHIUKYISPHOCTH MIPAMOI 1 IHKoIa
26 HIOCKOCTI https://resh.edu.ru/
27 [Ipu3Hak nepnesuKyJIpHOCTH IPAMOM U
IJIOCKOCTH
)3 Teopema o mpsiMON MEPIEHANKYIISIPHON
IIJIOCKOCTH
29 TeopeMa 0 psIMOM ITEPIIEHAUKYIIAPHOU

IIJIOCKOCTH



https://resh.edu.ru/
https://resh.edu.ru/

30

TeopeMa 0 IIpsIMO¥ ITEPIIEHAUKYIIIPHOU
IUIOCKOCTH

31

[IeprieHAUKYISp U HAKIIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 IUNIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH

32

[TeprieHaAUKYIIAp M HAKIIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSHUE OT
IIPSIMOM 10 IIJIOCKOCTH

33

[TepneHaAUKYISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 TUNIOCKOCTH, PACCTOSIHUE OT
MPSAMOM 10 TIIIOCKOCTH

34

[lepnieHquKymsIp U HAKIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 TUNIOCKOCTH, PACCTOSIHUE OT
MPSAMOM 10 TIIIOCKOCTH

Pocculickas 351eKTpOHHAs
HIKOJIa
https://resh.edu.ru/

35

VYIu1Bl B IPOCTPAHCTBE: YIOJI MEXAY NMPSIMON
U IJIOCKOCTBIO

36

JIByrpaHHbIN yroJl, TMHEUHBIN yroJl
JIBYTPaHHOIO yria

37

JIByrpaHHBIN yroJi, TMHEHHBIN Yroil
JIBYTPaHHOIO yria

38

[leprieHUKYISAPHOCTD INIOCKOCTEN:
HNpHU3HAK HEPIECHIUKYIIPHOCTH IBYX
IIJIOCKOCTEN

39

[leprieHAMKYIASIPHOCTD IIOCKOCTEM:
HNpHU3HAK HEPIECHIUKYIIPHOCTH IBYX
IJIOCKOCTEN

40

[leprieHAMKYIASIPHOCTD IIOCKOCTEM:



https://resh.edu.ru/

HNpHU3HAK HEPIECHIUKYIIPHOCTH IBYX
IUIOCKOCTEH

41

TeopeMa 0 TpEX nmepHneHIUKYISIPax

42

Teopema o Tpéx meprneHANKYIIpax

Poccuiickas anexkrpoHHas
IKOJIa
https://resh.edu.ru/

43

TeopeMa 0 TpEX nmepHnEeHAUKYISIPax

44

KoHTponbHast paboTta 1mo Temam
"TleprieHAUKYISIPHOCTD MPSIMBIX U
wiockocTe" u "YTIibl MeXAy IpSIMBIMU U
I10CcKOCTIMU"

45

[TonsiTHE MHOTOTPAaHHUKA, OCHOBHBIE
3JIEMEHTBI MHOIOTPAHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA
MHOT'OI'PAHHHUKA

46

[Ipu3ma: n-yronbHas npu3Ma; rpaHu U
OCHOBaHUS IPU3MBI; IIPSIMasi U HAKJIIOHHAs
pU3MBbL; OOKOBasl U MOJIHASL TOBEPXHOCTh
PU3MBbI

47

[Tapannenenunen, NpsMOyTOJbHBIN
napa’sulesienuIie]l U ero CBOMCTBa

48

[Inpamua: n-yrojabHas NMpaMuaa, TPaHU U
OCHOBAaHHUC NUPaAMUBI; 60KOB8.51 U I10JIHad
MIOBEPXHOCTh NMUPAMU/IbI; IPABUIIbHAS U
yCeUE€HHAs MUPAMHAIA

49

HpaBI/IJIBHBIG MHOT'OIpaHHUKU: TIOHATUC
IMMPaBUJIbBHOTO MHOT'OI'paHHUKA; IIpaBUJIbHAA

Pocculickas 351eKTpOHHAs
LIKOJIa



https://resh.edu.ru/

Ipu3Ma U NpaBUiIbHAS IMPaMUA;
IIpaBUJIbHAs TPEYrOJIbHAS MUPaMHUAA U
MPAaBUIBHBIN TeTpadip; KyO

https://resh.edu.ru/

50

[IpencraBnenue o MpaBUIBLHBIX
MHOTOTPaHHHUKAX: OKTadIp, TOACKAdIP U
HUKOCa3IP.

51

CummeTpus B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIbHO TOUKH, MPSMOH, TIIOCKOCTH.
DJIEMEHTHl CAMMETPHUH B TUpaMuax,
napajuienenuneaax, npaBuiIbHbIX
MHOTOIPAaHHHUKAX

52

BbruriciieHne 31eMeHTOB MHOTOTPaHHHKOB:
p€Opa, nuaroHau, yribl

53

[Tnomaas 60KOBOWM MOBEPXHOCTH M MOTHOM
MOBEPXHOCTHU MPSMOM TPU3MBI, TUTOIIA/Tb
OCHOBaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTH MPSMOI MPU3MBI

Poccuiickas anexkrpoHHas
IKOJIa
https://resh.edu.ru/

54

[Tnomans 60KOBOI MOBEPXHOCTH U
HOBEPXHOCTH MPABUIBHON HUPaMHUJIBI,
Teopema o oAy OOKOBOW OBEPXHOCTH
YCEUEHHOW MUPaMU/IbI

55

KontponbHas pabora o Teme
"MHororpaHHukm"

56

[Toustie 00 00BEME

57

O06BEM nupamMub!

Poccuiickas anexkrpoHHas
IKOJIa
https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

58 O06BEM nupamMust

1
59 O0BEM TUpamMuIbI 1
60 O06BEM nupamMust 1
61 O0BEM IPU3MBI 1
62 O0BEM TPU3MBI 1
63 O0BEM IPU3MBI 1
64 KonTtponbnast padora no Teme "OO0bEMBI )
MHOTOTPaHHUKOB"
[ToBTOpenue, 0600IIeHNE cUCTEMAaTH3ALUS
65 3HaHui. [loctpoeHue ceuenuii B 1
MHOTOTPaHHHUKE
[ToBTOpeHME, 0000IIIEHNE CUCTEMATH3AITUS
3HaHUW. BeIunciieHnEe pacCTOSHUM: MEXKIY
66 JIBYMsI TOUKaMH, OT TOYKHU A0 IPSIMOM, OT 1
TOYKH J0 TIOCKOCTH, MEXKITY
CKPEIIUBAIOIIUMHUCS TTPSIMBIMHU
67 HroroBast koHTpoOIBHAs paboTa 1
[ToBTOpenue, 0600IIeHNE cUCTEMAaTH3ALUS
3HaHUW. BeIUKCIEHUE YTIIOB: MEXITY
68 CKPEIIMBAIOIIUMHUCS TPAMBIMU, MEKTY 1
TPSIMOH 1 TUTOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YTIJIOB MEXY TUIOCKOCTSIMHU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KIIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

JJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIe pecypchl

Cdepa u map: ueHTp, paanyc, 1uamerp;
IUIOINAAb MOBEPXHOCTHU Cephl

BzanmMHuoe pacrnionokeHue chepsl 1
TUTOCKOCTH; KacaTelbHask TUIOCKOCTh K
cthepe; mromaas cheps

Poccuiickast anekTpoHHas 1IKoja
https://resh.edu.ru/

N3o6paxkenue cdepsl, mmapa Ha MIOCKOCTH.
Ceuenus mapa

[unuHgpruveckas MOBEpXHOCTb,
o0Opa3yromme MUINHIPUISCKON
IMMOBCPXHOCTHU, OCb HHHHHHquGCKOﬁ
TIOBEPXHOCTHU

LuuHap: oCHOBaHUS U OOKOBast
HIOBEPXHOCTh, 00pa3ykoIas U 0Ch; IIONIAIb
OOKOBO U MOJHOM MOBEPXHOCTU

Poccuiickast anekTpoHHas 1IKojIa
https://resh.edu.ru/

N3o00pakeHune MUIMHIPA HA TUIOCKOCTH.
PazBépTka nmnunapa. CeueHus HUIMHIpa
(TUTOCKOCTHIO, TApATIICIIBHON WUITH
MePIEHANKYJISIPHON OCH IHJIMH]IPA)

Konnueckast moBepxHOCTh, 00pa3yromiue
KOHUYECKOU MOBEPXHOCTHU, OCh U BEPIIUHA
KOHUYECKOU MOBEPXHOCTH

Poccwuiickast aneKTpoHHasT IIKOJa
https://resh.edu.ru/

Konyc: ocHOBaHMe U BepIlIMHa,



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

o0pa3yromias U 0ch; IIOMAAs OOKOBOM 1
MOJTHOM TOBEPXHOCTHU

Yceu€HHBII KOHYC: 00pa3yolne U BbICOTA;

? OCHOBaHHUA U OOKOBast MOBEPXHOCTh

N3006paxeHne KoHyca Ha MIOCKOCTH.
10 Pa3BépTka konyca. CeueHust KOHyca

(TJI0CKOCTBI0, MapaIIEIbHON OCHOBaHUIO, U

TUIOCKOCTBIO, TIPOXO/ISIIIEH Yepe3 BEPIINHY)
1 Komb6unanust ten BpamieHus u

MHOTOTPaHHUKOB

MHororpaHH1K, OIIMCAHHBIN OKOJIO chepbl;
12 cdepa, BlIMCcaHHAsT B MHOTOTPAHHUK HITH B

TEJIO0 BpallleHus
13 [TonsTre 06 00béMe. OCHOBHBIE CBOWCTBA

00BEMOB TET

Poccuiickast anekTpoHHas 1IKojIa

14 OGbEM IHITHHAPA, KOHYCA https://resh.edu.ru/
15 OO0bBéM 1mapa U mIomaahs chepol

[TonoGHBIC TENa B TPOCTPAHCTBE.
16 CooTHoIEHNs MEX Y IUIOIAIIMU

MOBEPXHOCTEH, 00bEMAMHU MOTOOHBIX TET
17 KonTtponbhas pabota mo temam "Temna

BpanieHus" u "O0bembI Ten"

Poccwuiickast aneKTpoHHasT IIKOJa

18 BekTop Ha IIIOCKOCTH U B MPOCTPAHCTBE https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/

19

CrnokeHne U BEIYUTaHHUE BCKTOPOB

20

YMHOKEHHE BEKTOpA HA YUCIIO

21

PasnosxeHne BeKTOpa 110 TpEM
HEKOMIUTaHapHBIM BeKTopaM. IIpaBuito
napajuleenune1a

22

Pewienue 3ana4, CBA3aHHBIX C IPUMEHEHUEM
IIpaBUJI IEUCTBUH C BEKTOPaMHU

23

[IpsamoyronbHas cucremMa KOOpAMHAT B
npoctpancTse. KoopauHaThl BEKTOpA.
IIpocreiimme 3aga4n B KOOpAUHATAX

24

VYron mexnay Bektopamu. CkansipHoe
MIPOU3BEIEHNE BEKTOPOB

Poccuiickast anekTpoHHas 1IKoja
https://resh.edu.ru/

25

Brluucnenue yrioB Mexay IpsIMbIMUA U
IIJIOCKOCTSIMU

26

KoopauHaTHO-BEKTOPHBII METOA NTPU
peLIeHUU T€OMETPUYECKUX 3a1a4

27

KoHnTtponbhas padota mo teme "BekTopsl u
KOOPJMHATHI B MPOCTpaHCTBE"

28

[ToBTOpEeHue, 0600MIIEeHNE U
cucremMaru3anus sHaHu. OCHOBHEIE
burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

29

[ToBTOpeHue, 0600IIeHNE U
cucreMaTu3anus 3HaHuil. OCHOBHBIE
¢Gurypsl, ¢paxThl, TEOpEMBI Kypca
IUTAHUMETPUH

OI'D, EI'D.IloaroroBka K sK3aMeHaM.

https://alexlarin.net/ege23.html



https://resh.edu.ru/
https://alexlarin.net/ege23.html

[ToBTOpeHue, 0600IICHNE 1

OI'D, EI'D.IToaroroBka K 3K3aMeHaM.

30 cUcTeMaTH3aIMs 3HAHUH. 3a1auu 1 https://alexlarin.net/ege23.html

TUTAHUMETPHUH U METOJIbI UX PEIICHHS
OI'D, EI'D.IloaroroBka K sK3aMeHaM.

[ToBTOpeHnue, 0600IICHNE U

31 cUcTeMaTH3aIus 3HAHU. 3a7auu 1 https://alexlarin.net/ege23.html
IUTAHUMETPUH U METOJIbI UX PCIICHHUS
[ToBTOpeHue, 0600IIeHNE U

0 cucremaTu3anus 3HaHuil. OCHOBHBIC i
¢Gurypsl, ¢paxThl, TEOPEMBI Kypca
CTEpEOMETPUHU

33 HroroBast koHTpoOIbHAs paboTa 1

34 [ToBTOpenue, o6oOIIeHNE U |

cUCTeMaTH3alus 3HaHU!

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34



https://alexlarin.net/ege23.html
https://alexlarin.net/ege23.html

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIA YYEHUKA

* MaremaTuka: anredpa 1 Hayajaa MaTeMaTHUYE€CKOTO aHAIN3a, TEOMETPHSL.
I'eomeTpust, 10-11 knaccewl/ Atanacss JI.C., byty3oB B.®., Kagomuer C.b. u
npyrue, AkunoHnepHoe obiectBo «M3natensctBo «IIpocsenienue»

METOJUYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

Metoanueckue pekomenaamnuu. 10-11 kmaccel (k yueOHuky Atanacss JI. C. u
ap.)

ABtop(b1): AtanacsH JI.C., byty3oB B.®., Kagomuer C.b. u np.

Kmacc: 10, 11

HUPPOBBIE OBPAZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

Bbu6nmuoreka IIOK  https://m.edsoo.ru

JlucrannnonHoe oOpa3oBaHue ISl KOIBHUKOB | Yuu.py https://uchi.ru
Poccutickas a5ekTpoHHas IIKoIa https://resh.edu.ru/
OOpasoBarenbHasi collaibHas ceTb.MaremaTHKa.
https://nsportal.ru/shkola/matematika/

OI'?, EID.Ioxroroska k sx3amenam. https://alexlarin.net/ege23.html
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