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INOACHUTEJIbBHASA 3AIIMCKA

PabGouas mporpamma ydeOHoro kypca «I'eomerpus» 0a30BOro ypOBHS IS
obygarormuxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DenepasbHOTO
rOCyJIapCTBEHHOT'O 00Pa30BaTEeNLHOTO CTaHAApTa CPEAHEro o0Iero oopa3oBaHus,
c yu€TOM COBpPEMEHHBIX MHUPOBBIX TpeOOBaHUH, TPEABIBISIEMBIX K
MaTEMaTUYeCKOMY OOpa30BaHUIO, W TPAAHMIMN POCCHICKOTO 0O0pa3oBaHUA.
Peanuzamus nporpamMmbl 0O6ecTieunBaeT OBIAJCHUE KITIOUEBBIMU KOMITCTCHIIUSIMH,
COCTABJISIIONIUMH  OCHOBY VIS CaMOPAa3BUTHS M HEMPEPHIBHOTO OOpa30BaHUA,
IIEJIOCTHOCTh OOIIEKYJIBbTYPHOTO, JIMYHOCTHOTO M TI03HABATEIHLHOTO Pa3BUTHSA
JUYHOCTH 00YyYarOIMnXCsl.

HEJIM U3YYEHUS YYEBHOI'O KYPCA

Baxxnocth ydeOHOro Kypca TreOMETpMHM Ha YpPOBHE CpPEIHEro oOIIero
oOpa3oBaHusi OOYyCIOBJIEHA MPAKTUYECKOW 3HAUYMMOCTBHIO METANpEAMETHBIX U
IPEAMETHBIX PE3YJIbTATOB OOYYEHHS T€OMETPUU B HAIPABICHUU JIMYHOCTHOIO
pa3BuTus oOydarommxcs, (GopMHpOBaHUA (YHKIIMOHAIBHON MaTeMaTH4eCKOM
IPaMOTHOCTH, U3YUYEHHUS APYTUX yU4EOHBIX AUCUMILINH. Pa3Butue y oOyyarommxcs
NPABWIBHBIX MPEJICTaBICHUA O CYIIHOCTH M TMPOUCXOXKIECHUH T€OMETPUUECKHUX
abcTpakiuii, COOTHOIICHUH pPEaTbHOTO W WACATBHOTO, XapakTepe OTPaKEHUS
MAaTEMaTUYECKOM HAyKOW SABJICHUA M IMPOLECCOB pPEAIbHOIO0 MHPA, MECTE
T€OMETPUHU B CUCTEME HAYK U POJIM MATEMATUYECKOTO MOJECIUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIUJICHUS, HEOOXOAMMBIX [UJIsl aJanTaluud B
COBPEMEHHOM OOIIECTBE.

['eomeTpust siBisieTcss OAHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmiero o00pa3oBaHus, TaK Kak O00ECIEeYMBAET BO3MOXKHOCTh M3YYEHHUS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HANpPaBICHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIIUIeHHE, (HOpMHUPYyEMOE MPU H3YYEHHH OOYyYarolIUMHUCS
MNOHSATUHUHBIX OCHOB T€OMETPUH U MOCTPOCHUH LIETIOYKH JIOTUYECKUX YTBEPKICHUN
B XOJI¢ pEIIEHUS Te€OMETPUYECKUX 3a7ady, YMEHHUE BBIJIBUTaTh U OINPOBEPrarhb
TUIOTE3bl HETOCPEICTBEHHO HCIIOJIB3YIOTCA IMPH PEHICHUH 3a/lady €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (PU3HUKH.

YMeHHne OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsaX AesTenbHOCTH YesnoBeka. OpueHTalusl 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIMaIbHOrO ObITHS, (QopMa
OTPaXEHUS OKPYXKAIOLIETO MHUPA, YCIOBHE YCHEIIHOIO MO3HAHHUS M aKTHBHOTO
npeobpazoBaHus  jAeWcTBUTENbHOCTU.  OmnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpazaMu OO0BEAUHSACT pa3Hble BHUIbI Y4EOHOH U TPYJIOBOU JEATECIHHOCTH,



SBJIIETCSI OJHUM U3 MPOQPECCHOHAIBHO BAXKHBIX KA4YEeCTB, MOATOMY AaKTyaJlbHa
3amadya (QopMUpOBaHUS Yy OOYYAIOIIMXCS MPOCTPAHCTBEHHOI'O MBIIIJIEHUSI Kak
Pa3HOBHIHOCTH OOpa3HOTO MBIIUIEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOTOTOBKE K MPAKTUYECKON JEATETHHOCTH 110 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHmsi mporpaMMbl ydeOHOro Kypca «l'eomeTpusi» Ha 06a3oBOM
ypoBHE O0OyueHHs — o00IIeo0pa3oBaTeibHOE U OOIICKYJIbTYPHOE Ppa3BUTHE
oOyyarommxcsi  4epe3  O0eCleYeHHUE  BO3MOXKHOCTH  TNPUOOPETEHUS U
WCIOJIb30BaHUS CHUCTEMATHYECKUX TIE€OMETPUYECKUMX 3HAHUM U JICWCTBUM,
crienu(UIHBIX TEOMETPUH, BO3MOKHOCTH YCIIEITHOTO MPOJAOHKCHUS 00pa3oBaHUs
0 CTICIIHAIBHOCTSIM, HE CBSA3aHHBIM C MPUKIIATHBIM HUCTIOIH30BAHIEM T€OMETPHH.

[Iporpamma 1o reoMeTpud Ha 0a30BOM ypOBHE IpeAHA3HAYEHA IS
o0yyJaroumxcsi Cpe/lHel MIKOJIbl, HE UCIBITHIBABIINX 3HAYUTENIbHBIX 3aTPyIHEHUN
Ha YPOBHE OCHOBHOTO 00mIero obpazoBaHus. Takum 0Opa3om, oOydaromuecs Ha
0a30BOM YPOBHE MTOJDKHBI OCBOWTBH OOIHME MAaTEMAaTHYCCKHE YMEHHS, CBSI3aHHBIC
co crneuupuKod TEeOMETPUU U HEOOXOJIMMbIE I >KU3HHM B COBPEMEHHOM
obmectBe. KpoMe 3TOro, OHU MMEIOT BO3MOXHOCTh M3YYHTh T'€OMETPHUIO Ooliee
rIyOOKO, €CIM B JalbHEWIEM BO3HUKHET HEOOXOJAMMOCTh B T€OMETPHUYECKHUX
3HaHUSIX B MPO(EeCCUOHATBHOU IeATeTLHOCTH.

JlocTikeHne 1eu OCBOCHHS TPOrPaMMbl  00ECIIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3aj1ay. [IpuopuTeTHBIMKM  3ajJadyaMud  OCBOEHHSI  Kypca
«I"'eometpun» Ha 6a30BoM ypoBHEe B 10—11 kaccax sBISIIOTCS:

e (opmMupoBaHME mNpEACTAaBICHUS O TEOMETPUM KaK dYacTH MHPOBOKH

KyJbTYPBI © OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIHM MUPOM;

e (opmMupoBaHME TpEACTaBIECHUS O MHOTOTPAHHUKAX W TelaxX BpaleHUs
KaK 0 BaXHEHIINX MAaTeMaTHUYECKUX MOJENSIX, MO3BOJISIONIMX OMUCHIBAThH
U U3y4aTh pa3HbI€ SABJICHUS OKPYKAIOUIEro MUPA;

e (opmupoBaHMe yMEHHs pacro3HaBaTh Ha YEPTEkKax, MOJICISIX U B
peaTbHOM MHUPE MHOTOTPAHHHUKH U TEJIa BPAICHUS;

e OBJAJCHUE METOAAMH PEIICHMS 3a/lad HAa TIOCTPOEHUS HAa U300pa’KeHUAX
POCTPAHCTBEHHBIX PUTYD;

e (opmMupoBaHue yMeHHUS ONEPUPOBATH OCHOBHBIMH TMOHSTHSIMH O
MHOTOTPaHHHUKAX M TeJIaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJNTOPUTMAMHU  pENICHUS  OCHOBHBIX  THIIOB  3aJ1ad;
dbopMHpoBaHUE yYMEHHUS MPOBOJUTH  HECIOXKHbBIE JOKa3aTeJbHbIE
pacCyXJIeHHs B XOJI€ PEIICHUS CTEPEOMETPUUYECKUX 3aJady W 3ajad ¢
MPAKTUYECKUM COJIEP’KaHUEM;

e pa3BUTHE  UWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
oOydJaronmuxcsi, TO3HABATEIBLHON  AKTUBHOCTH, HCCIIEIOBATEIHCKUX
YMEHUM, KpUTUYHOCTU MBIIICHHUS;



e (opmupoBaHUE (YHKIIMOHAJIBbHOU I'PaMOTHOCTH, peIeBaHTHOU
Ir€OMETPUU: yYMEHUE PACIO3HABaTh IPOSIBICHUS T'€OMETPUYECKUX
HNOHSATUH, OOBEKTOB U 3aKOHOMEPHOCTEM B PEANBHBIX KU3HEHHBIX
CUTyallMsiX U MPH U3YYECHUU JIPYTUX Y4EOHBIX MPEAMETOB, MPOSIBICHUS
3aBHCHUMOCTEHl U 3aKOHOMEpHOCTEH, (OpMyIHpoBaTh HUX Ha S3bIKE
TE€OMETPUU U CO31aBaTh FEOMETPUUECKUE MOJEIIHN, IPUMEHATh OCBOCHHBIN
TrEOMETPUYECKUAN aIIapar JUisl PELICHUs IPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIIPETUPOBATh U OLIEHUBATh MOJYyYEHHBIE PE3YJIbTaTHI.

OTIUYUTENEHOM OCOOCHHOCTHIO MPOTPAMMBI SIBIISIETCSI BKJIIOYEHHE B KYypC
CTEpEOMETPUM B HayaJe €ro H3y4eHus 3aJad, pelmaeMblX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONpEAEIEHHBIM 00pa30M OpraHu3oBaHHas paboTa Haj
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTMYECKOIO U IPOCTPAHCTBEHHOI'O
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHWE MHTYUTHBHBIX NPOLIECCOB, MOTUBUPYET K
JAJbHENUIIEMY U3YyUYECHHIO IPEIMETA.

[Tpennourenue oTAAETCA HAMSIIHO-KOHCTPYKTUBHOMY METO/ly OOY4YEHMsI, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IIPEIMETHO-
IIPAKTUYECKON JAEATEIBHOCTU. Pa3BUTHE NIPOCTPAHCTBEHHBIX IIPEACTABICHUMN Y
ydJaluxcsi B Kypce€ CTEPEOMETPUM IPOBOAUTCA 3a CUET peuleHus 3aaad Ha
CO3JaHHE  TMPOCTPAHCTBEHHBIX 00pa3oB W  3aJady Ha  ONEPUPOBAHHE
IPOCTPAHCTBEHHbIMU oOOpa3amu. Co3naHue oOpa3za IPOBOAMTCA C ONOpPOM Ha
HarjsgHOCTh, a OIEpUpOBaHME OOpa3oM — B YCIOBUSAX OTBJICYEHMS] OT
HarJIsiAHOCTH, MBICJIEHHOT'O U3MEHEHHUSI €70 UCXOIHOTO COJEPKAHUS.

OcHOBHBIE cojepxaTenbHble JUHUKM Kypca «['eomerpum» B 10—11 kmaccax:
«MHuororpasHukn», «lIpsMbIe U INIOCKOCTH B IIPOCTPAHCTBE», «Tena BpameHus»,
«BexTopsl U KOOpAMHATHI B IPOCTPAHCTBEY. POPMUPOBAHUE JIOTUYECKUX YMEHUN
pacupenensaercs He TOJIBKO II0 COJIEPKAaTENIbHBIM JIMHUSM, HO W II0 TOAaM
00y4eHHs Ha YPOBHE CPEIHETO 00IIEeT0 00pa3oBaHUI.

Conepxanne 00pa30oBaHUS, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHUsI paboyeil mIporpaMMmbl, pacHpeneia€HHbIM 10 TrojaM OOydYeHHs,
CTPYKTYpUpPOBAaHO TakuM o0Opa3oMm, 4TOObl OBJAJAECHHE T'€OMETPUUECKUMHU
NOHATUSMHU U HaBBIKAMHU OCYLIECTBIISJIOCH ITOCJIEN0BATENBHO U IOCTYIIATEIBHO, C
COOJII0ICHHEM TPUHLIUIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIEC 3HAHUS BKJIIOUAJINCH B
OOLIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUM OOydaromuXcs, paciiupss u
yriyostsist €€, 00pa3ysi MPOUYHbIE MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzydenue reometpumn otBoauTCs 2 yaca B Henento B 10 kinacce u | yac B
Hezemo B 11 kmacce, Bcero 3a iBa roga ooydenus - 102 yueOHbIX daca.



COJEPXAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe M IJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTepeoMeTpur. Touka, mpsAMas, IUIOCKOCTb,
npoctpancTBo. I[loHsiTHE 00 aKCMOMAaTH4YECKOM TOCTPOEHUH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUHN U CIICICTBUSA U3 HUX.

B3auMHOEe pacnosiokeHue IMpsMBIX B IPOCTPAHCTBE: IIEpECEKaroLIuecs,
napajuielbHble M CKpeluBamoIuecs npsmMsele. llapamnensHoCTs HpsAMBIX U
IJIOCKOCTEW B NPOCTPAHCTBE: MAPAJUIECIBHBIE MPsSIMBIE B  IPOCTPAHCTBE;
[IapaJUIENIBHOCTh TPEX MPAMBIX; NaPAJLIEIBHOCTD NMPAMOU M IIOCKOCTH. YTIJIBI C
COHANPABJIICHHBIMUA CTOPOHAaMH; YIOJ MEXAYy IpsMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTH TUIOCKOCTEM: rapasuieIbHbIE TUIOCKOCTH; CBOMCTBA
napauieNibHbIX IUIOCKocTed. IIpocrteifimme mnpocTpaHCTBEHHbIE (UTYpPHI Ha
IUIOCKOCTH: TETpadIp, KyO, mapajjiesienumnea; MIoCTPOEeHUE CEeUSHHI.

[leprieHIUKYIJISIPHOCTD NPSIMOM M TUIOCKOCTH: NEPIEHINKYJIAPHBIE MIPSMbIE B
IIPOCTPAHCTBE, MpsAMBIC IAPAJUICIBHBIE W NEPHCHAMKYJISAPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPIECHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsAMOHU
NEPIECHANKYJIIPHONU IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXAY HNPSIMON U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJ, JIMHEHHBIM YroJ JBYIPaHHOIO  yIJIa.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IIJIOCKOCTH, PACCTOSTHUE
OT MpsAMOM 110  IJIOCKOCTH,  MpoeKkuus  (GUrypel  Ha  IUIOCKOCTb.
[lepneHAMKYIAPHOCTD  IUIOCKOCTEW: IPU3HAK  IEPHEHAMKYJSAPHOCTH  ABYX
II0CKoCTeN. Teopema o TpEX NEPHEHIUKYISPax.

MHororpaHHuKHu

[IoHsiTHE MHOTOIPaHHHKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'DAaHHMKA, BBIITYKJIBIE
Y HEBBIITYKJIBIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronpHas
pyU3Ma; TPaHU U OCHOBAHUS NMPU3MBbI; IpsiMas U HaKJIOHHAs MPU3Mbl;, OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIBHBIN
napajuiesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHUE MUPaMU/Ibl; OOKOBAs ¥ MOJIHAsI IOBEPXHOCTh MUPAMUIbL; IPaBUWIbHAS U
yCeu€HHas INHUpaMyJa. OJEMEHTbl Ipu3Mbl M nupamuzasl. lIpaBunbHbIC
MHOI'OTPAHHUKU: MOHATUE NPABUIBHOIO MHOTOIDAHHUKA; MPABUIIbHAS MPU3MA U
IIpaBWJIbHAs IHMpPaMHJA; NPABUIIbHAs TPEYroJibHasA INHUPaMUAA W IPaBUIIbHBIN
TeTpasap; KkyO. IlpeacraBieHune o mNpaBUWIBHBIX MHOTOIPAHHUKAX: OKTadIp,
noaekadIp u ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CuMMmeTprs B NPOCTPAHCTBE: CHUMMETPHUsSI OTHOCHTEIBHO TOYKH, IPSMOM,
IUVIOCKOCTH.  JJEMEHThl CUMMETPUM B NHUPAMHAAX, MHapajuieJenunenax,
IIPAaBWJIBHBIX MHOI'OTPAHHUKAX.



Brluucienue 57eMEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHaIH, YIJIbl.
[Inomans OOKOBOW TOBEPXHOCTH U IIOJTHOM MOBEPXHOCTH MPSIMON TPU3MBI,
IJIOIIAJh OCHOBAaHMM, TeopemMa O OOKOBOW IOBEPXHOCTU MPSIMOM MPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH W TOBEPXHOCTH MPABUILHON MHUPAMUJIBI,
TeopemMa O IUIom@aAu yceu€éHHoW mmpamuibl. [lorsitue 00 00béMe. OOBEM
MAPAMHU/JIbI, IPU3MBL.

[TonoGueie Tena B mnpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOHIAAsIMU
MTOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEI.

11 KJTACC

Tena Bpamenust

[Munuaapuyeckas MOBEPXHOCT, oOpasyroiue HUJIMHAPUYECKON
MOBEPXHOCTH, OCh IIWIMHIPUYECKON moBepxHOoCcTU. [lunuHap: ocHoOBaHus U
OOKOBasi TMOBEPXHOCTb, O0Opa3yrollas MU OCh; IUIOMIAAb OOKOBOWM U MOJHON
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yromue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM nmoBepxHocTU. KoHyc: OCHOBaHME U BepIlIrHa, 00pa3yroias
U OChb, IUIOMaJb OOKOBOM W TIOJHOH IOBEPXHOCTU. YCEUEHHBIM KOHYC:
o0pa3yrolire 1 BRICOTa; OCHOBAHUS U OOKOBasi TOBEPXHOCTb.

Chepa m map: 1meHTp, paauyc, TUAMETP; IUIOMAIb MOBEPXHOCTU C(]ephl.
B3anmHoe pacmnonoxkenue chepsl U IMIOCKOCTH; KacaTelabHas TNIOCKOCTh K cdepe;
101131 Chephl.

N300paxkeHue Ten BpallleHHs Ha MIIOCKOCTH. Pa3BEpTka HUIMH]Ipa U KOHYCA.

KoMOuHanun Tem BpamieHuss W MHOTOTPAaHHUKOB. MHOTOTPAaHHUK,
OTMMCaHHBIM OKO0JIO cdephl; chepa, BOHCaHHAST B MHOTOTPAHHHUK, WM TEJO
BpalIeHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 0O0béMe
NPSIMOYTOJILHOTO Tapajiesnenunena M ciaeAcTBus u3 He€. OO0bEM LUIUHIpA,
koHyca. O0BEM 1mapa u miomass chepsl.

[TomoGueie Tena B mpocTtpancTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOAOOHBIX TEI.

Ceuenus mwiuHapa (TapaJUIebHO W TEPHEHAMKYJISIPHO OCH), CEUCHHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M TPOXOJSIIEe 4Yepe3 BEPIIMHY), CECUEHUS
niapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekrop Ha miockoctu u B npoctpancTBe. ClI0KeHNEe U BBIUUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. Paszno)keHre BEKTOpa Mo TPEM HEKOMILIaHAPHBIM
BekTopam. [lpaBwiio mapaminenenunena. Pemienwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM IIpaBWJI JACUCTBMM C Bekropamu. IIpsMoyronpHas cucrema



KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. Ilpocteiimme 3amaum B
KOOpJIMHATax. YTroa Mexay BekTopamu. CkalasipHOE MNPOU3BENIEHUE BEKTOPOB.
Briuucnenue yrioB Mexay MPSMbIMU U MJIOCKOCTSIMU. KoopIMHAaTHO-BEKTOPHBIN
METOJ] TP PEIICHUU T€OMETPUUECKUX 3a/1au.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ydbTaThl OCBOEHMSI MpOrpaMMbl y4eOHOro TMpeaMera
«MareMaTuka» XapaKTepU3yITC:

I'paxxnanckoe BocnuTanme:

c(hOpMUPOBAHHOCTHIO TPAXKITAHCKOHN MO3UIIUNA O00YUYAOIIETOCS] KaK aKTHBHOTO
U OTBETCTBEHHOIO 4YJ€Ha POCCHUMCKOrO0 OOIIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
IpoLeyp TPaXAaHCKOTO o0OmecTBa (BHIOOPHI, OMPOCHI W TIpP.), yMEHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTAMHU B COOTBETCTBUM C HX
GYHKIUSIMYA 1 HA3HAUYCHHUEM.

IlaTpuorn4yeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUNUCKON TPaXKIAHCKON UACHTUYHOCTH, YBAKEHHUS K
MPOIIIOMY Y HAaCTOSIIIEMY POCCUICKON MAaTEMATUKU, [IEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTEMAaTUYECKOU IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHXKEHUW B JPYrMX HAayKaX, TEXHOJOTHUSX, cdepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHICKOTO HApOJa;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OSTUYECKOTO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JIOCTUKEHUN HAYKHU U JEATEIIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETroO.

JcTeTHYeCKOe BOCIIUTAHNE:

ACTETUYECKUM OTHOIIEHUEM K MHPY, BKIIOYAs ACTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad4, pELIEHN, pacCCyXICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

PDusnyeckoe BOCIUTAHKE:

c(hOPMUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTEMaTUYECKHUE 3HAHUS B
WHTEpecax 3J0pOBOTO U 6€30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/I0POBBIO (310pOBOE MHUTaHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHN U

OT/IbIXa, peryisipHas busnueckas aKTUBHOCTb); bu3nuecKoro
COBEpIICHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOI
JEATEIIbHOCTHIO.

Tpynosoe BocniuTanue:

TOTOBHOCTBIO K TPYJIy, OCO3HAHHUEM IICHHOCTH TPYIOJIOOUS; MHTEPECOM K
paznuuHbiM  chepaM  MpoecCHOHANBHON  JCATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUJIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBIOOD
Oynymedd mnpodeccur W peanr30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TUIAHBI;



TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHMYecKoMy oOOpa3oBaHHI0 U
caM00Opa30BaHNI0 Ha NPOTSIKEHUM BCEM JKU3HU; TOTOBHOCTBIO K aAKTUBHOMY
YYaCTHIO B PEIICHUH NTPAKTHUECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

JKOJIOTHYEeCKOe BOCIIUTAHHUE:

c(OpPMHUPOBAHHOCTHIO 3KOJOTHYECKOW KYIbTYphl, MOHHMAaHUEM BIIUSHUA
COLIMAJIBHO-D)KOHOMHUYECKUX IIPOLIECCOB HA COCTOSIHUE NPUPOAHONW U COLMAIBHOU
Cpelbl, OCO3HAHUEM TIJIOOAJBHOTO  XapakTepa JKOJOTMYECKUX MpodiIeM;
OpHMEHTAllMEed Ha NPUMEHEHUE MAaTeMaTH4YECKUX 3HAHWUU Ul PELICHMS 3a1ad B
o0yacTu OKpyXKawollled cpepl, IUJIAHUPOBAHUS TOCTYNIKOB M OLEHKH HX
BO3MO’KHBIX ITOCJIEACTBUN JJI1 OKPYKAIOIEU CPEJIbI.

IleHHOCTH HAYYHOI'O O3HAHMSA:

c(OpPMUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM H  OOUIECTBEHHOM MpPaKTUKW, MMOHUMAaHHEM
MaTeMaTHYeCKOM HayKH Kak cQepbl 4YeJIOBEUECKON MAESITeNbHOCTH, ITaloB €€
pPa3BUTUSA M 3HAYMMOCTH JUIA Pa3BUTUS LUBUIW3ALMM; OBJIAJECHUEM S3BIKOM
MaTE€MaTUKM M MaTEeMaTU4YECKOM KyJIbTYpOM KAaK CPEICTBOM II03HAHUSA MUPA;
TOTOBHOCTBIO OCYILECTBIISATh IIPOCKTHYIO M HCCIEHOBATENIBCKYIO JESITEIBHOCTD
WHIUBUYaJIGHO U B TPYyIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yJbTaThl OCBOCHHS MPOTPAMMBI Y4E€OHOTO MpeaMera
«Marematuka XapaKTepU3yOTCs OBJIaJICHHEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
oelcmeusiMuU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCBUIMU.

1)  Vuueepcanvnvie  no3nasamenvmvle  Oelicmsus,  0becnewusarom
Gdopmuposanue 6a308blX KOSHUMUBHLIX HNPOYECCO8 00yUaowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpYJxHCAwe2o  mMupa;,  NpUMeHeHue  J102U4eCKUX,
uccnedosamenbCKux onepayuil, ymMeHut pabomams ¢ uHgopmayuei).

ba3oBble jjornyeckue aeicTBus:

e BBIABIIATH U XaPaKTEPU30BaATh CYIIECTBEHHbBIE MPU3HAKA MAaTEMaTUUECKUX
00BEKTOB, TMOHATHUHA, OTHOIICHUW MEXIY MNOHATHAMU; (HOPMYIUPOBATH
ompeNeeH!s] TMOHATUW; YCTaHABIMBATh  CYIIECTBEHHBIM  MPU3HAK
KJIaCCU(UKALMU, OCHOBAHUA AJii OOOOIIEHHS W CpPaBHEHUS, KpUTEPUU
IPOBOAMMOIO aHAJIN3A;

e BOCIpPUHUMATH, (OopMyIHpOBaTH U MNPeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTENbHbIE U OTpULIATEIbHBbIC, €AMHUYHbIC, YACTHbIE U OOUIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBSI3U U
npoTtuBopeurss B (aKkTax, JAHHBIX, HAONIOACHUSX W YTBEPKICHUSIX;



npeajiaraTh ~ KpUTEpUM Ui BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
MIPOTUBOPEUHH;

e JieJaTh BBIBOJbI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTHUBHBIX U
VHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3AKIIIOUEHUH 110 aHAJIOTHH;

e TPOBOAMTH CaMOCTOSITENIHO JI0Ka3aTeNbCTBA MaTeMaTHYECKUX
YTBEPKJICHUM (TPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATH apTryMEHTAIIUIO,
NPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKICHHS U BHIBOJIbI;

e BbIOMpaTh cmoco0 pemeHus y4eOHOM 3afaun (CpaBHHUBATH HECKOJBKO
BapMAHTOB pEUIeHMs, BBIOMpaTh HauboNee NOAXOAAMMNA C y4ETOM
CaMOCTOSITEJIbHO BbIJICJIEHHBIX KPUTEPHUEB).

Ba3oBhIe ucciienoBarebLCKHe 1eCTBUA:

e HCIOJB30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
(GbopMynTupoBaTh BOIPOCH], (UKCHUPYIOLIHME MPOTUBOPEUHE, MPOOIEMY,
yCTaHaBJIMBaTh HCKOMOE€ W  JaHHOe, (QopMUpOBaTh  THUIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSTENIbHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOIro
o0BbeKTa, SBJICHMS, MPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00beKTaMu, SIBJICHUSIMU, IPOLIECCAMH;

e CaMOCTOSITENILHO (hOPMYIUPOBATH OOOOIIEHUSI M BBIBOJIBI 110 pe3yjIbTaTaM
IPOBEAEHHOTO HAOMIOECHUS, UCCIEIOBaHMs, OLEHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJOB U 0000ICHUIA;

e TMPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE MpOIECCa, a TAaKKE BBIIBUTAThH
MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ undpopmanmeii:

e BBIABJIATH AePUINUTHI MHPOPMAIUMH, NAHHBIX, HEOOXOJUMBIX IJIsi OTBETA
Ha BOIIPOC U JJIS PELIECHUS 3aauu;

e BbIOMpaTh UH(OpPMAIMIO U3  MCTOYHUKOB  PAa3JMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMALIKIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypHUpPOBaTh MH(OPMALINIO, IPEACTABIATH €€ B Pa3IMUHBIX (opMax,
WLUTIOCTPUPOBATH rpapuuecKH;

e OIICHUBATH HaJEKHOCTD uHdopMaIuu o CaMOCTOSITEJIbHO
c(hopMyITUPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYHUKAmMUGHble  Oelcmeus, 00ecnedusarom

copmMuUpo8anHOCmMb COYUATILHBIX HABLIKOG 00VHUAIOUJUXCSL.

OO0menne:



BOCIIPUHUMATh M  (QPOPMYJIHMPOBATH CYXIEHHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOIIIEHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3PEHHUSI B YCTHBIX M NUCBMEHHBIX TEKCTaxX, 1aBaTh MOSICHEHUS IO
XOJly pelleHus 3a/1a4i, KOMMEHTHUPOBATh MOJYYECHHbBIN pPE3yJIbTaT;

B X0J1¢ 00CY>KJIEHHS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI,
poOJIeMbl, penraeMoi 3aj1auu, BbICKa3bIBaTh UECH, HAIICJICHHbIE HA TTOUCK
pELIEHHUsI; COMOCTAaBIATh CBOM CYKIECHHS C CYXACHUSMH JPYTIUX
YYaCTHUKOB JHaliora, oOHapyXUBaTh pa3iMyhe U CXOJCTBO MO3MIIMIA; B
KOPPEKTHOM popme popMyTupoBaTh pa3HOIIACHS, CBOH BO3PAKECHHUS,
NOPEACTABIATh  pPE3yJbTaTbl  PELICHHs  3aJadyd,  JIKCIIEPUMEHTA,
UCCJIEIOBAHMS,  NPOEKTa;  CaMOCTOSITENIbHO  BhIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 MPE3EHTAIMU U OCOOEHHOCTEN ayAUTOPUHU.

CoTpyaHuvecTBO:

3)

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHIMBUIYAIBHON pabOThI PU PEIICHUH YIeOHBIX 3a/1a4; MPUHUMATH 11eJTb
COBMECTHON JESATENbHOCTH, IUIAHUPOBATh OPTaHU3AIUI0 COBMECTHOM
paboThI, pacpeAesaTh BUABI paboT, JOTOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3ynbTat paboThl; 00001IaTh MHEHHUS HECKOIBKUX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (popmax paboTsl (00CykaeHHS, 0OMEH MHEHUI,
«MO3TOBBIE IITYPMBD» W WHBIC); BBHIMOJIHATH CBOIO YacTh pabOTHI U
KOODAWMHHUPOBATh CBOM JICHCTBUS C JPYTMMH WICHAMH KOMAaH]IBI;
OLICHMBATh KAa4eCTBO CBOETrO BKJa/Ja B OOUIMM MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUS.

Yuueepcanvuvie  pecynamuenvie  Oeticmeus, obecneuusarom

GdopmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABbIKOG TUYHOCHIU.
Camoopranusanus:

COCTAaBJIATH IJIaH, AJITOPUTM PELICHUS 3a]1a4i, BRIOUPATh CIIOCO0 pelleHus
¢ y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHbOpMaInu.

CaMOKOHTPOJIb:

BJIAJ€Th HAaBbIKAMU TO3HABAaTEIbHOU pediekcuu Kak OCO3HaHUS
COBEpLIAEMBIX JIEVCTBUUA U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BIAJCTh CHOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJISI Tpolecca |
pe3yJabTara peuieHrsl MaTeMaTUYeCKOM 3a/1auu;

NPEABUNIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh MpPH PELIEHUU
3a7a4l, BHOCUTb KOPPEKTHUBBI B JI€ITEIBHOCTh HA OCHOBE HOBBIX
00CTOSTEILCTB, JAHHBIX, HAMICHHBIX ONTHOOK, BHISIBJICHHBIX TPYIHOCTEH;



e OIGHUMBATh COOTBETCTBUE pE3YJbTaTa WEIHM W YCIOBHUSIM, OOBICHATH
NPUYUHBI JTOCTUKEHUS WM HEIOCTH)KEHHS pe3yJbTaTOB JESTEbHOCTH,
HAXOJUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI
10 KJTIACC

OnepupoBaTh NOHATUSIMU: TOUKA, NIPAMAas, INIOCKOCTb.

[IpUMEHSTh aKCHOMBI CTEPEOMETPUU M CIEACTBUS W3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/au.

OnepupoBaTh NOHATUSIMU: MAPAICIBHOCTD U MEPIEHIUKYISIPHOCTD MPAMBIX
U TNIOCKOCTEHM.

KnaccudummpoBate B3aMMHOE pPaCHOJIOKEHUE TMPSMBIX W TUIOCKOCTEH B
MPOCTPAHCTRBE.

OnepupoBaTh MOHSATUSMH: ABYIPAHHBIM Yroyi, TpaHU JBYTPAHHOIO YIJia,
pebpo ABYTpaHHOTrO yrja; JUHEWHBIM yroj ABYIPAHHOTO YyIJa; TpajaycHas mepa
JIBYTPAHHOTO yTJIA.

OnepupoBaTh MOHATUSIMU: MHOTOIPAHHUK, BBIMYKJIBIA W HEBBIMYKJIbIHA
MHOTOTPAaHHHUK, 3JIEMEHTHI MHOTOTpaHHUKA, TPaBUIIbHBI MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOIPaHHUKOB (MUpamMujia; IpU3Ma,
MPSIMOYTOJIbHBIN TTapajuiesienumne], Kyo).

Knaccudgunuposathb MHOTOTPaHHUKH, BBIOWpas OCHOBaHUS JUTSE
kinaccudukanyy  (BBITYKIbIE W HEBBIMYKJIbIE MHOTOTPAHHUKH, TPABUIHHBIC
MHOTOTPaHHUKU; MPSAMbIE U HAKJIOHHBIE MPU3MBbl, TapaICIICIUIEIbI).

OnepupoBaTh NOHATUSIMU: CEKYIAS MJIOCKOCTh, CEUCHUE MHOTOIPAaHHHUKOB.

OOBACHITH TPUHIUIIBI TTOCTPOCHUS CEUEHUM, UCTIONB3YsI METO/ CJIC/IOB.

CTpouTh CEYEHHS] MHOTOTPAHHHUKOB METOJOM  CJIEIOB,  BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUI
CBEpXY, COOKyY, CHHU3Y.

Pemrats 3agaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEJIMYMH IO 00pas3liaM UiIu
aNropuTMaM, IPUMEHSSI W3BECTHBIC AHAJUTHUYECKUE METOAbl IPU PEHICHUU
CTaHJAPTHBIX MAaTEMAaTUYECKUX 3a/1ad Ha BBIYMCIICHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKM JO TMPsAMOW, OT TOYKH JI0 IUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS TPSIMBIMH.

Pemrats 3a1aun Ha HAXOXKJEHUE TEOMETPUUECKUX BEJIMYMH IO 00pas3liaM UiIu
alroOpuTMaM, TPUMEHSSI W3BECTHBIC AHAJUTHUYECKHUE METOAbl IIPU PEHICHUU
CTaHJAPTHBIX MAaTeMaTUYECKUX 3aJad Ha BBIYUCJIEHUE YIJOB  MEXIY
CKpPCIIMBAIOIIUMUCS MPSIMBIMU, MEXKAYy TMPAMOM U  IUIOCKOCTBbIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.



Boruncisats 00bEMBI M TUIOMIAAM TOBEPXHOCTEM MHOTOTPaHHUKOB (TIpHU3Ma,
nupamMpza) ¢ OpuMeHeHueM (OpMyJ; BBIYHCIATH COOTHOILIEHUS MEXKIY
IJIOIIAASMU TOBEPXHOCTEHN, 00BEMaMU TOI0OHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh MNOHATHSAMHU: CHUMMETPUS B IPOCTPAHCTBE; LEHTP, OCb M
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh H IMJIOCKOCTh CUMMETPUHN (QUTYPBI.

W3Bnekath, mpeoOpa3oBbIBATH W HHTEPHPETHPOBATH HMHPOPMALMIO O
POCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpaX, MPECTABICHHYIO Ha YEpTekKax U
PUCYHKAaX.

[TpumensTe TeomeTpuueckue (aKTbl Ui PEUICHHs CTePEOMETPUUECKUX
3aJ1a4, MPEeANOIaratonX HECKOIbKO AroB PEIICHHUs], ECIIH YCIOBUS TPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

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

[IpuBoAMTH NpUMEPHl MATEMAaTUYECKHUX 3aKOHOMEPHOCTEH B MPUPONIE U
YKW3HU, PACTIO3HABATH MIPOSIBJICHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IpyMeHATh MOJYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pPEAJbHBIC
CUTyallUd W TPUMEHITh W3YUYEHHBIC IOHATHUS B MPOLECCE IOUCKA PEMICHUS
MaTeMaTH4ecKu CHOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPEasbHBIC
CUTyallUM Ha S3bIKE T[EOMETPHUM, MCCIEN0BAaTh IIOCTPOEHHBIE MOJEIU C
UCITI0JIb30BAaHUEM F€OMETPUUYECKUX MTOHSATHI U TEOpeM, anmnapara ajareopbl; pemarhb
MIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKNUX BEJINYHH.

11 KJIACC

OnepupoBaTh TOHATHIMH: [WIWHIAPUYECKAsS TOBEPXHOCTh, OO0pa3yOIIHE
HWIMHAPUYECKON  TMOBEPXHOCTH;  UWIMHADP,  KOHUYECKas  ITOBEPXHOCTb,
oOpa3yrolre KOHUYECKON MOBEPXHOCTH, KOHYC; cpepuueckasi IOBEPXHOCTb.

Pacnio3naBaTh Tena BpauieHus (IIMJIMHIP, KOHYC, cdepa U map).

OOBIICHATH CIOCOOBI MOTYYEHHUS TEJ BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepbl U MITOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTAa, BhICOTA
CErMEHTA; IIAPOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BBICOTA IIAPOBOIO CIIOS;
IapOBOM CEKTOP.

Beruucnsate 00BEMBI W IUIOMIAAM  TOBEPXHOCTEH TN  BpalieHus,
TEOMETPUUYECKUX TEN C IPUMEHEHUEM (HOopMyI.

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAaHHUK, BIHCAHHBIK B chepy
OMMCaHHBIM OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOIPAHHHUK WA TEJO
BpALLCHUS.

BrrauciasaTte COOTHOIMIEHUST MEXAY IUIONIAISIMH TIOBEPXHOCTEH M 00BEMaMu
MOTO0HBIX TE.



N300paxaTs u3yyaeMmble (QUIypbl OT PYKM U C NPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BbInosiHATE (BBIHOCHBIE) INIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX O0BEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHS TEJ BPAILLECHUS.

W3Bnekatb, WHTEPHPETUPOBATH W MPeoOpa3oBbIBaTh HH(OpPMALHMIO O
IPOCTPAHCTBEHHBIX N€OMETPUUECKUX (PUTYpax, MPEICTABICHHYIO Ha YEpTEXKaX U
pPHUCYHKaXx.

OmnepupoBaTh MOHITHEM BEKTOP B IPOCTPAHCTBE.

BoInonHATe  JEHCTBUS CIOKEHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB H
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBICHITH, KAKUMHU CBOWCTBAMU OHH 00JIaat0T.

[TpuMeHsTh IpaBUIIO Napajlieenuea.

OnepupoBaTh MOHATUSAMU: I€KAPTOBBI KOOPJAUHATHI B POCTPAHCTBE, BEKTOP,
MOJlyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YroJl MEXKIY
BEKTOPAaMH, CKAJIIPHOE MTPOU3BEACHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMILJIAaHAPHBIE
BEKTODBI.

HaxoauTts cyMMy BEKTOPOB M IPOU3BEIECHUE BEKTOPA HA YUCIIO, YTOJI MEKIY
BEKTOPAMH, CKAJIIPHOE MPOU3BEACHHUE, PACKIAAbIBaTh BEKTOp IO JABYM
HEKOJJTMHEAPHBIM BEKTOPaM.

3anaBath IVIOCKOCTh YPAaBHEHHEM B JIEKaPTOBOM CUCTEME KOOpIUHAT.

[TpumensaTh reomeTpuueckue (HaKThl Ui PELIEHHs] CTEPEOMETPUUYECKUX
3aJ1a4, IPEIOJIaraolliiX HECKOJIBKO I11aroB PEIIEHUs], €CIM YCIOBUS IPUMEHEHHUS
3aJlaHbl B ABHOM (hopMe.

Pematps mpocrelinine reoMeTpuuecKre 3aaddl Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOT'O METO/1a.

Pemare 3amaun Ha [0Ka3aTeNbCTBO MAaTEMATUYECKUX OTHOLICHUH W
HaXO0XJI€HWE F€OMETPUUECKHUX BEITUYMH 110 00pa3laM WM alrOpuTMaM, IpUMEHss
W3BECTHBIC METO/IbI MPU PEIICHUH CTaHIAPTHBIX MAaTEMATUYECKUX 3a/1a4.

[IppuMeHATH MpPOCTEHIINE NPOrpaMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPU PEIICHUN CTEPEOMETPUIECKUX 3a]1a4.

[TpuBoauTH HpUMEpPbl MAaTEMaTHUECKUX 3aKOHOMEPHOCTEHl B NpUpOJE U
KU3HU, pacllO3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE.

[IpuMeHsTh MONydYeHHbIE 3HAHUS Ha MPAKTUKE: aHAJIM3UPOBATh PEaTbHBIC
CUTyalldid W TPHUMEHATh HU3YYEHHbIE MOHITHS B MPOIECCE MOHCKA PEIICHUS
MaTeMaTHYeCKU C(OPMYJIMPOBAHHONW IPOOJIEMBI, MOJAEIUPOBATH PEAJbHBIC
CUTyallud Ha A3bIKE TIE€OMETPUHM, UCCIEAOBaThb IIOCTPOEHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHSATHI U TeopeM, amnmapara aireopsl; pemarhb
NPaKTHUECKHE 3a]1a4M, CBA3aHHbIC C HAXOXKEHUEM I€OMETPUUECKHUX BEIHUUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Koutpoabsubie IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypchl
bu6mmoreka [IOK
1 B 1
BEACHHE B CTCPCOMETPHIO 0 https://m.edsoo.ru/1¢209e37
) [IpsiMbIe ¥ TIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubanorexa [HOK
[TapayienbHOCTB IPSAMBIX U IIJIOCKOCTEMN https://m.edsoo.ru/1¢209e37
3 [lepneHquKyISApPHOCTD NPSAMBIX U 12 bubmmoreka [JOK
TJIOCKOCTEM https://m.edsoo.ru/1¢209e37
Bbu6nmuoreka [JOK
4 VYTl MeXAy NPSIMBIMU U TTIOCKOCTSIMU 10 1 hitps://m.cdsoo.ru/l 209¢37
bu6mmoreka [IOK
> MuororpatHHKi1 1 ! https://m.edsoo.ru/1¢209e37
. bu6mmoreka [IOK
6 OOBEMEI MHOTOrpaHHHKOR ? ! https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: CeUeHUsI, paCCTOSIHUS U YIJIbI 4 1 bubmorexa HOK
p ' P r https://m.edsoo.ru/1¢209¢37
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 0



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

11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHHe pa3aesioB U TeM uudpoBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
but6mmoreka [IOK
Tena spauenus 12 https://m.edsoo.ru/1¢209¢37
N but6mmoreka [IOK
1
ObbEmb1 TeN > https://m.edsoo.ru/1¢209e37
BekTophl 1 KOOPAUHATHI B IIPOCTPAHCTBE 10 1 buGnnorexa LIOK
P P poctp https://m.edsoo.ru/1¢209e37
[ToBTOpenue, 06001IeHNE, 7 | but6mmoreka [IOK
cucTeMaTHu3alus 3HaHu https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 3 0



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




IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero u3yuyeHusi  oOpa3oBaTejibHbIE
padoThI padoTsI
pecypchl
OCHOBHBIE TIOHSITHS CTEPEOMETPHH:
TOYKa, MpsMasi, III0CKOCTh,
npocTpancTBo. IIpaBuia
1 1/1506 Ia).)KeHI/DI Ha pI/IC Kax: 1 bubmorexa [TOK
P pueyH o https://m.edsoo.ru/aecc77cd
M300paKeHUS TIOCKOCTEH,
MapajuieIbHbIX MPSAMBIX (OTPE3KOB),
CEpeIUHBI OTPE3Ka
ITonsaTHA: nepecekaromuecs
2 IJIOCKOCTH, TepeCeKarouecs mpsamMast 1 bubmorexa HOK
- TP p https://m.edsoo.ru/2d8a9¢99
1 TJIOCKOCTh
[TonsTus: nepecexaronuecs
3 TJTIOCKOCTH, TIEPECEKAIOIIUECs IpsiMast 1 bubmorexa [TOK
- T1ep p https://m.edsoo.ru/db685¢73
1 TJIOCKOCTh
3HaAKOMCTBO C MHOTOTPaHHHKAMHU,

4 n300pakeHue MHOTOTPaHHUKOB Ha 1 bubanorexa HOK
PUCYHKaX, Ha NPOEKIIMOHHBIX https://m.edsoo.ru/a63959ed
gepTexax
HauanpHabie cBenenus o kyoe u

5 HAPaMUIE, UX PA3BEPTKU U MOJEIN 1 buGnnorexa LIOK

P » 11X passep ’ https://m.edsoo.ru/b30dff38
CeueHrst MHOTOTPAaHHUKOB
Bbu6nmuoreka [JOK
6 HauanbHuble cBegeHUs 0 KyOe U 1
Y https://m.edsoo.ru/3d8fd32



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32

IApaMUJIe, X pa3BEPTKU U MOJIEIIH.
CeyeHnst MHOTOIPaHHUKOB

[ToHsaTHE 00 AaKCHOMATUYECKOM

7 MMOCTPOCHUU CTEPEOMETPHUH: aKCHOMBI bubmorexa HOK
P p pHiL: https://m.edsoo.ru/Occ5céfe
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[TonsiTre 06 aKCHOMATUIECKOM
8 MOCTPOEHUH CTEPEOMETPHUH: AKCUOMBI bubmorexa HOK
P p pHit: https://m.edso00.ru/239¢8cb4
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[TonsiTre 06 aKCHOMATUIECKOM
9 MOCTPOEHUH CTEPEOMETPHUH: AKCUOMBI bubmorexa [TOK
P p pHit: https://m.edso00.ru/65¢6b106
CTEPEOMETPHUH U CIICICTBUA U3 HUX
[TonsiTHEe 00 aKCHMOMATHYECKOM
10 MOCTPOEHUH CTEPEOMETPHUH: AKCUOMBI bubmorexa [TOK
p P PHH: https://m.edsoo.ru/258fc245
CTEPEOMETPHUH U CIICICTBUA U3 HUX
B3auMHOe pacnonoxeHue npsmbIx B
1 IIPOCTPAHCTBE: NEPECEKAIOLIUECS, bubmmoreka [IOK
MapajuieIbHbIE U CKPEIIUBAIOIIUECS https://m.edsoo.ru/1a2520t6
MpsIMbIE
[TapanienbHOCTh IPSIMBIX U
IJIOCKOCTEMN B IMTPOCTPAHCTBE:
12 napajuieibHbIE PSIMBIEC B bubmorexa HOK
P P .. https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MapaIeIbBHOCTh TPEX
MPSAMBIX
[TapannienbHOCTh IPSIMBIX U
13 IJIOCKOCTEN B IMTPOCTPAHCTBE: bubanorexka HOK
[TapannensHOCTH NPSIMOU U https://m.edsoo.ru/ee1d19b9
TJTIOCKOCTH
bu6mmorexka [IOK
14 VYIIIBI C COHANPABIEHHBIMU

https://m.edsoo.ru/9f4071b9



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
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CTOpOHAMHU

15 Yron Mexay npsMbIMHU B bubanorexa HOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay nNpsIMbIMU B bubmmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 ITapannenpHOCTH MIOCKOCTEM: bubmmoreka [IOK
rapajuieNIbHbIE INIOCKOCTU https://m.edsoo.ru/2e18255
18 CaoiicTBa napajyyieNbHBIX TIOCKOCTEH bubnmoreia LIOK
P https://m.edsoo.ru/e504d656
[Ipocreiiine npocTpaHCTBEHHBIE
19 (burypsl Ha MIOCKOCTH: TETPad Bubmiorexa LIOK
P - TeTPasap, https://m.edsoo.ru/4a28dc02
KyO, mapaienenurne;y
bu6mmoreka [IOK
2 IT i
0 OCTPOCHHE CCACHHH https://m.edsoo.ru/1d434d0f
bu6mmoreka [IOK
21 IT i
OCTPOCHHE CCACHIH https://m.edsoo.ru/ec26feSd
KonrponsHast pabora o Teme
2 "IIpsiMble U TUIOCKOCTH B bubmmoreka [IOK
npoctpaHcTse. [lapauiensHOCTh https://m.edsoo.ru/9a0a9e56
MPSIMBIX U IJIOCKOCTER"
[TeprieHAMKYASAPHOCTD NPAMOUN U
23 HJI(I:CKOCHTH'};Ie pneH UK IJ)ISI HbIE bubmmoreka LIOK
 ICPHICHIHKY AP https://m.edsoo.ru/b19f6a5d
MpsIMbIE B IPOCTPAHCTBE
24 [Ipsimbie napauiebHbIE U bubanorexka HOK
MEPIEHANKYIAPHBIE K IIOCKOCTH https://m.edsoo.ru/0ac11c95
’s IIpsimble napasuienpHble U bubmmoreka [IOK
MEPIEHANKYIAPHBIE K IIOCKOCTH https://m.edso0o.ru/ba545966
26 [Ipu3Hak nepneHIuKyJIsSpHOCTH bubmmoreka [JOK



https://m.edsoo.ru/fe733862
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IIPSIMOM U TNIOCKOCTHU

https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak nepneHIuKyJIIPHOCTH bubanorexa HOK
IIPSIMOM U TNIOCKOCTH https://m.edsoo.ru/79165d15
)3 Teopema o npsimoit bubmmoreka [JOK
MEePNEeHANKYISIPHOMN MIJIOCKOCTH https://m.eds00.1ru/635¢5087
29 Teopema o npsimoit bubmmoreka [IOK
MEPIEHAUKYISIPHOMN IIJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o ipsimoit bubanorexa HOK
MEPIEHIUKYISIPHON IIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnenauKynsp U HaKJIOHHBIE!
31 a(iTOﬂiI/IGYOT IT)OqKI/I 0 IUTIOCKOCTH buommorexa LIOK
p ? ’ https://m.edsoo.ru/33c477d3
paccTostHuE OT MPSMOM J0 MIOCKOCTH
[TeprieHAUKYSIp ¥ HAKJIOHHBIE:
32 aCPCToinI/IeYOT IT)quI/I 0 TIOCKOCTHU bubmorexa [TOK
P ? ' https://m.edsoo.ru/66fefadd
paccTostHuE OT MPSIMOM J0 MIOCKOCTH
[TeprieHAUKYSIp ¥ HAKJIOHHBIE:
33 anCTOHiI/IeyOT IT)quI/I 0 TUTIOCKOCTH bubmmorexa [OK
P ? ’ https://m.edsoo.ru/a5b7b8e3
paccTostHUE OT MPSMOM J0 MIOCKOCTH
[lepnenquKynsp U HaKJIOHHBIE:
34 anCTOHiI/IeyOT IT)quI/I 0 TUTIOCKOCTH bubmmorexa [TOK
P ? ’ https://m.edsoo.ru/dbee22bc
paccTostHUE OT MPSMOM J0 MIOCKOCTH
15 VYTIIbl B IPOCTPAHCTBE: YIOJ MEXIY bubmmoreka [JOK
MPAMOU U TIIOCKOCTHIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroj, JUHEHHBIN yroi bubmmoreka [IOK
JABYIPaHHOIO yrjia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yTOJ, JUHEHHBIA YTOJl bubanorexka HOK
JABYIPaHHOIO yrjia https://m.edsoo.ru/c7¢777ed
38 [TeprieHANKYASAPHOCTD MIIOCKOCTEM: bubmuorexa [JOK



https://m.edsoo.ru/f85bfc46
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https://m.edsoo.ru/33c477d3
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IIPU3HAK NEPIECHAUKYIIIPHOCTH ABYX

https://m.edsoo.ru/ec3e2da3

IIJIOCKOCTEN
[lepneHUKYISAPHOCTD IIIOCKOCTEM:
39 HpII/:E}HaK HGI})IHGEI[HKyJISIpHOCTI/I JBYX bubnmorexa LHOK
& https://m.edsoo.ru/ed9¢2a8e
IJI0CKOCTEN
[TeprieHANKYASAPHOCTD MIOCKOCTEM:
40 MPU3HAK NEPIEHIUKYIIPHOCTH ABYX bubmorexa HOK
& https://m.edsoo.ru/ba75dc57
IJI0CKOCTEN
41 Teopema o TpEX NepHEeHIUKYIApax bubmorexa HOK
https://m.edsoo.ru/e4972cdc
42 Teopema o0 Tpéx neprneHauKyspax bubmmorexa LHOK
https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx neprneHauKyspax bubnmorexa LHOK
https://m.eds00.1ru/91246736
KonrponsHas pabora o Temam
44 "IlepneHIUKYISIPHOCTD NPSMBIX U bubnuoreka [IOK
mockocTeil" u "Yriasl MexIy https://m.edsoo.ru/5b971ef3
IPSIMBIMU U TUIOCKOCTSIMH"
[lonsiTHe MHOTOTrpaHHUKA, OCHOBHBIE
3JI€MEHThl MHOTOTpaHHUKA,
45 BBIMTYKJIbIE U HEBBITYKJIbIE bubmmorexa [OK
. https://m.edsoo.ru/2d24e873
MHOT'OTPaHHUKH; pa3BEPTKA
MHOT'OTpaHHUKA
[Ipusma: n-yronpHas npu3Ma; rpaHu 1
46 OCHOBAHMS IIPU3MBI; IpsAMast U bubanorexka HOK
HaKJIOHHAsI IPU3MbI; OOKOBast U https://m.edsoo.ru/b4ad63ad
MOJIHAsI TOBEPXHOCTH MPU3MBI
47 [Tapannenenunen, NpAMOYTroJIbHBII bubanorexka HOK

MapajiesienuIe U ero CBOMCTBa

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

IIupamuza: n-yrosibHas nupammuaa,
IPaHU U OCHOBAaHUE MTUPaAMUJIBbL;
O0KOBas U MOJIHAS! TOBEPXHOCTh
MAPaMU/Ibl; IPABWIbHAS U yCEUEHHAs
nupamuaa

Bbu6nmuoreka [JOK
https://m.edsoo.ru/fblcd0as

49

[TpaBuIIbHBIE MHOTOTPAHHUKU:
HOHSTHE TPABHIBHOTO
MHOTOTPaHHHKA; TIPaBUIIbHAS TIPH3Ma
Y [IpaBUJIbHAS TUPAMUIa; TPAaBUIIbHASL
TPEYroJjibHas MUPaMUZA |
MPAaBUIIBHBIN TETpasdap; KyO

Bbu6nmuoreka [JOK
https://m.edsoo.ru/074c8865

50

[IpencraBienue o MpaBUIbLHBIX
MHOTOTpaHHHUKaX: OKTaIp,
JOJEKa’Ap U UKOCAdIP.

Bbubnmuoreka [JOK
https://m.edsoo.ru/a0fdd5bf

51

CuMMeTpHs B IPOCTPAHCTBE:
CUMMETPUSI OTHOCUTENIBHO TOYKH,
MPAMOM, MIIOCKOCTH. DJIEMEHTBI
CUMMETpUHU B MUPAMHUJIAX,
napajuiesienuneaax, NpaBuibHbIX
MHOTOTpaHHUKAX

Bbu6nmuoreka [JOK
https://m.edsoo.ru/b9¢777d9

52

Brlunciienue 3j1eMEHTOB
MHOTOTPaHHUKOB: p&0pa, TuaroHasiu,

YTJIBI

Bbu6nmuoreka [JOK
https://m.edsoo.ru/6¢cdbecef

53

[Tnomans 60KOBOM MOBEPXHOCTU U
IIOJIHOY ITOBEPXHOCTHU MPSAMOM
IIPU3MBI, IUIOIA/{b OCHOBAaHUH,
TeopemMa 0 OOKOBOM MOBEPXHOCTH
NPSAMON MPU3MBbI

Bbu6nmuoreka [JOK
https://m.edsoo.ru/37d84157

54

[Tnomaas 60KOBOM MOBEPXHOCTU U

Bbu6nmuoreka [JOK



https://m.edsoo.ru/fb1cd0a5
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IIOBEPXHOCTHU IIPABUIILHOMN

MUPaMUJIBI, TEOPEMa O TUTOIIAIH
OOKOBOM MOBEPXHOCTH YCEUEHHOM

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

MHPAMUIBI
55 KonrponbHas pabora o Teme bubmmoreka [IOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
n bu6mmoreka [IOK
I1
36 OHATHE 00 00BEME https://m.edsoo.ru/7ad0020b
N bubmuorexa [JOK
37 OOnEm mapamu et https://m.eds00.ru/235171b3
N bubmuorexa [JOK
38 OOBEM mHpamHE! https://m.edsoo.ru/f47dfefd
N bubmuorexa [JOK
59 OOwEm rupamu et https://m.eds00.ru/79¢10312
. bu6mmoreka [IOK
60 OOwEm rupamu et https://m.edsoo.ru/2faade3f
N bu6mmoreka [IOK
61 OOném npH3MbI https://m.eds00.ru/79853608
N bu6mmoreka [IOK
62 Ooném npH3MbI https://m.edsoo.ru/1e053890
N bu6mmoreka [IOK
63 06
DEM HPHIMEL https://m.edsoo.ru/482d3£51
64 KonrponsHast pabora o Teme bubnumoreka [IOK
"O0BEMBI MHOTOTPAHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpenue, o600IIEHNE
65 CHCTEMAaTH3allMsl 3HAHHH. bubmuorexa [JOK

[TocTpoeHue ceueHuli B
MHOT'OI'PpaHHUKC

https://m.edsoo.ru/098bedad
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[ToBTOpenue, 0600IICHNE
cucTeMaTu3als 3HaHUH.

66 Beruncnenue paccTossHANA: MEXIY 1 bubmmoreka [JOK
JBYMsI TOUKaMH, OT TOYKHU JI0 TIPSIMOM, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 TJIOCKOCTH, MEXKTY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
bu6mmoreka [IOK
67 HroroBast koHTpOIBHAS paboTa 1 hitps://m.edsoo.rw/b9146bc0
[ToBTOpenue, o6o0IIEeHNE
cucTeMaTu3als 3HaHUH.
Brruncnenue yriioB: MeXIT
68 CKpGH.II/IBaIOHlyI/IrMI/ICH HpSIME};MI/I, 1 bubmorexa LOK
. https://m.edsoo.ru/56765¢8b
MEXIY TPSIMOH M IIOCKOCTHIO,
JBYTPAHHBIX YTIIOB, YTIIOB MEXKIY
IJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10O 68

[NPOT'PAMME
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11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnsie IIpakruueckue
n/n Bcero u3yyeHusi  oOpa3oBaTesibHbIE
padoThI padoTsI
pecypchbl
Cdepa u map: neHTp, paanyc,
1 IUaMeTP; IUIOAab IOBEPXHOCTH 1 bubmorexa LIOK
P> P https://m.edsoo.ru/0341bc2b
cepbl
B3anMHuoe pacnonoxxenne cepsl u
Bbu6nmuoreka [JOK
2 IUIOCKOCTH; KacaTeJIbHasI MIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; miomanb cepbl

3 Nzobpaxenue chepsl, mapa Ha | bubmmoreka [JOK
mockocT. CeyeHus mapa https://m.edsoo.ru/bc15f712
Hunuuapuyeckast HOBEPXHOCTb,

4 o0pa3yroIne UIHHIPHIECKON 1 bubanorexka [HOK
IIOBEPXHOCTHU, OCh LIWJIMHIPUYECKON https://m.edsoo.ru/6054b8c1
MMOBEPXHOCTHU
HunuHap: ocHOBaHMS B OOKOBas

5 MOBEPXHOCTh, 00pa3yroIas U 0Ch; 1 bubanorexka [HOK
IUIOIAb OOKOBOU M MOJIHOM https://m.edsoo.ru/1886216
MMOBEPXHOCTHU
N3o0paxkenue muamHApa Ha
MJI0CKOCTH. Pa3BEépTka mummHpa.

6 CeueHus MHJIMHJIPA (ITIOCKOCTHIO 1 bubmmnorexa [IOK

. P ’ https://m.edsoo.ru/016e25¢eb
napajuieIbHON Win
MEePIEHIUKYISIPHON OCH LIHJIUH]IPA)
bu6mmorexka [IOK
7 Konnueckas moBEpXHOCTb, 1 1

https://m.edsoo.ru/c94ba09b
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o0pa3yroIire KOHUIeCKOn
MOBEPXHOCTH, OCh U BEpILINHA
KOHUYECKOU MOBEPXHOCTH

Konyc: ocHOBaHME U BEpILINHA,

8 obpa3 ast ¥ OCh; TUIOMIA/Th bubmorexa [TOK
P yl?m . e https://m.edso00.ru/897dd3b2
OOKOBOI1 U MOJTHON TTOBEPXHOCTH
VY ceuéHHbIi KOHYC: 00pa3 ue u
9 BBICOTA; OCHOBaIi]I/IH 151 goxz}:;: bubmmorexa [OK
’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTh
N3o0paxeHue KoHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.
Ceuenus koHyca (TUIOCKOCTHIO, bubanorexka [HOK

10 .

[apajieaIbHON OCHOBAHUIO, U https://m.edsoo.ru/Obde1be8
IJIOCKOCTBIO0, MPOXOIAIIEH uepe3
BEPILUHY)

1 KomOunanwms Ten BpareHus u bubanorexka [HOK
MHOTOTPAHHHUKOB https://m.edsoo.ru/3cefl0es5
MHoOrorpaHHuK, ONMMUCaHHbBINA OKOJIO

12 cdepsr; cdepa, BUcaHHAs B bubmmoreka [JOK
MHOTOTPAaHHUK WJIA B TEIO https://m.edsoo.ru/0b136158
BpallleHUs

13 [Tonsitue 06 00bEMe. OCHOBHBIC bubmuorexa [JOK
CBOICTBa 0OBEMOB TEN https://m.edso0.ru/26a03fb7

N bubmuorexa [JOK
14 006
POM IHIHHAPa, KOHyCa https://m.edso0.ru/5513d87b
N bubmuorexa [JOK
15 06
PEM 11apa 1 IIOMAAE Chep! https://m.edsoo.ru/d189bde2
b K
16 [TogoOHbIE TENa B MPOCTPAHCTBE. nommorexa I10

https://m.edsoo.ru/810cfleb



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
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CoOTHONICHUS MEXKTY TLTOMIAISIMHI
MMOBEPXHOCTEH, 00bEMAMH
MMOIOOHBIX TE

17 KonrtponsHast pabora o Temam bubnuoreka [IOK
"Tena Bpamenus" u "O6bemsl Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha mimockocTH U B bubanorexa HOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Ciio’keHHEe U BEIYUTaHHE BEKTOPOB bubmmnorexa IOK
p https://m.edsoo.ru/23f4f089
20 VYMHOKEHHE BEKTOpa Ha YHCIIO bubmmnorexa OK
p https://m.edsoo.ru/dee379¢b
Paznoxenue Bektopa 1o Tpém
21 HEKOMIUIaHApHBEIM BEKTOpaM bubmmnorexa LIOK
p pam. https://m.edsoo.ru/a28fd74e
IIpaBuno mapasuienenumnena
Pemenne 3ama4, cBSI3aHHBIX C
22 IpUMEHEHUEM IIPaBUI JEHUCTBUH C bubmorexa LOK
P p a https://m.edsoo.ru/5a827900
BEKTOpaMHU
KoopanHaTHO-BEKTOPHEIH METO
23 i} HpimeHI/m reOMef HYECKHUX ! buGnnorexa LIOK
pup p https://m.edsoo.ru/d3alfe30
3ajaq
IIpssMoyronbHas cucrema
24 KOOpJMHAT B IPOCTPAHCTBE. bubmmoreka [IOK
Koopaunats! BekTopa. [Ipocretimue https://m.edsoo.ru/48db7058
3a/1a4yd B KOOpAMHATaX
25 VYroa Mexay BeKTOpaMH. bubanorexka HOK
CkansipHo€ MPOU3BE/IEHUE BEKTOPOB https://m.edsoo.ru/725eftc4
26 Beruucnenue yrios Mexay bubmmoreka [JOK

IMPpAMBIMHA U IIIIOCKOCTAMHA

https://m.edsoo.ru/8etbe78¢
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KonrtponbHast pabora o Teme

27 "BekTopbl 1 KOOPJMHATHI B 1 bubmorexa [JOK
. https://m.edsoo.ru/77¢c22fc5

MIPOCTPAHCTBE
[ToBTOpeHmEe, 06001IeHNE 1

73 cucrteMmaTusanus 3Hanuii. OCHOBHBIE | bubmuorexa [JOK
burypsl, pakThl, TCOPEMBI Kypca https://m.edsoo.ru/1780basd
TJIAHUMETPUHU
[ToBTOpeHue, 0600IIEeHNE 1

29 cucrteMaTusanus 3Hanuii. OCHOBHBIE 1 bubmuorexa [JOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPUHI
[ToBTOpeHmEe, 0600IIEHNE U

30 cUcTeMaTHu3aIvs 3HaHui. 3a1aun 1 bubmuorexa [JOK
IUIAHUMETPUUA U METOJIBI UX https://m.edsoo.ru/7491efe0
pelieHus
[ToBTOpeHmE, 0600IIEHNE U

31 cHCTeMaTH3alus 3HaHui. 3a1a4un 1 bubmuorexa [JOK
IUIAHUMETPUUA U METOJIBI UX https://m.edsoo.ru/4dffda97
pelieHus
[ToBTOpeHmEe, 0600mIEHNE U

1 cucTeMaru3anus 3HaHuii. OCHOBHBIC 1 bubmuorexa [JOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUU

bu6mmoreka [IOK
33 HroroBast koHTpOIBHAS paboTa 1 hitps://m.cdsoo.rw/ec24dfe?
14 [ToBTOpeHmE, 0600IIEHNE U | bubmuorexa [JOK

cUucTeMaTH3allus 3HaHUI

https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

34
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YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

o [T'eomerpus, 10 -11 kmaccel/ Atanacsu JI.C., byry3zoB B.®., Kagomuies C.b.
u apyrue, AkimorepHoe oomectBo «M3narensctBo «lIpocBemenner

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

bu6mmoreka I{OK https://m.edsoo.ru/863efa24

Poccwuiickas anektponHas mkosa https://resh.edu.ru/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

http://www.uchportal.ru


https://www.google.com/url?q=https://m.edsoo.ru/863efa24&sa=D&source=editors&ust=1699966841181954&usg=AOvVaw05Yh2Yj3wfVC7jsfRf7yoC
https://www.google.com/url?q=https://resh.edu.ru/&sa=D&source=editors&ust=1699966841182235&usg=AOvVaw26m-nK1F3wDdT6i1AIZXbB
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