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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,
¢ yu€TOM COBpPEMEHHBIX MHUPOBBIX TpeOOBaHUM, TPEABIBISIEMBIX K
MaTeMaTHYeCKOMYy OOpa30BaHHMIO, U TpaJuLUNA POCCUHUCKOrO 0O0pa30BaHUS.
Peanuzamus nporpamMmbl 0O6ecTieunBaeT OBIAJCHUE KITIOUEBBIMU KOMITCTCHIIUSIMH,
COCTABJISIONIMMH OCHOBY JUISI CaMOPAa3BUTHS M HEMPEPHIBHOTO 0OOpa30BaHUS,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO W TI03HABATEIHLHOTO Pa3BUTHUSA
JUYHOCTH 00YJarOIIXCsl.

HEJIM U3YYEHUS YYEBHOI'O KYPCA

Baxxnocth ydeOHOro Kypca TeOMETpMH Ha YpPOBHE CpPEIHEro OOIIero
o0Opa3oBaHusi OOYCIIOBJIEHAa MPAKTUYECKONW 3HAYMMOCTBIO METAalpeAMETHBIX HU
IPEIMETHBIX PE3YyIbTaTOB OOYYEHHS T€OMETPUU B HANPABICHUU JMYHOCTHOTO
pa3BuUTUsL OO0y4arommxcs, (QOpMHUPOBaHUS (PYHKIMOHAIBHOH MaTeMaTU4YeCKOu
IPaMOTHOCTH, U3YUYEHHUS JAPYTUX y4EOHBIX AUCUMILINH. Pa3Butue y oOyyarommxcs
NPABWIBHBIX MPEJICTaBICHUNA O CYIIHOCTH M TMPOUCXOKIECHUH T€OMETPUUECKHUX
abcTpakiuii, COOTHOIICHUH pPEaTbHOTO W WACATBHOTO, XapakTepe OTPaKEHUS
MAaTEMaTUYECKOM HAyKOW SABJICHUHA M IMPOLECCOB pPEAIbHOTO MHpPA, MECTE
reOMETPHUH B CUCTEME HAyK U POJIM MAaTEMaTHUYECKOTO MOJAEIUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yyalmxcs, a TakKe KauyecTB MBIIIJICHUsS, HEOOXOAWMBIX [JIs aJanTaldd 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, (OpMUpYyEeMOe MpU H3YYEHHH OOyYaroImIUMUCS
MOHSATUIHBIX OCHOB T€OMETPHUHU U MIOCTPOCHUH IIETIOUKH JIOTHYECKUX YTBEPIKIACHHIA
B XOJ€ pEILICHUS TeOMETPUUYECKMX 3aJady, YMEHHUE BBIJBUTaTb W OIPOBEPrarTh
TUMOTE3bl HEMOCPEICTBEHHO MCIIONB3YIOTCS MPU PEUICHUH 3a/1ad €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
OTPaXEHUS OKPYXKAIOLIETO MHUPA, YCIOBHE YCHEIIHOIO MO3HAHHUS M aKTHBHOTO
npeoOpa3oBanusi  aeiicTBuTenbHOCTH.  ONEpUpoBaHUE  MPOCTPAHCTBEHHBIMU



oOpa3zaMu OOBEIUHSET pa3Hble BHIbl y4eOHOW U TPYIOBOM JESATEIBHOCTH,
ABIIACTCA OOHUM U3 MNPOPECCHOHATIHHO BAXKHBIX KadeCcTB, MOITOMY aKTyalbHa
3amaya (OpMHUPOBaHUSL y OOYYAIOIIUXCS MPOCTPAHCTBEHHOTO MBILIUICHUS Kak
Pa3HOBUJIHOCTH OOpa3HOrO MBIIUIEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTUYECKOU JAEATEIHHOCTU [0 MHOTUM HaIIPaBJICHUSIM.

Ilenp ocBoeHus mporpamMmbl yueOHOro Kypca «['eomerpus» Ha 0a3zoBOM
ypoBHE O0OyueHusi — 00meoOpa3oBaTebHOe U OOILIEKYJIbTYpPHOE pa3BUTHE
oOyvarommxcsi  4epe3  O0eCledYeHHE  BO3MOXKHOCTH  TNPUOOPETEHUS U
UCIIOJIb30BAHUSI CUCTEMATHMYECKHX TIE€OMETPUYECKUX 3HAHUW W JEHCTBUI,
crenu@UUHBIX TEOMETPUHU, BO3MOXKHOCTH YCIIEITHOTO MPOAOKEHUSI 00pa30BaHus
0 CIIEUATBHOCTSIM, HE CBA3aHHBIM C NMPUKJIAJHBIM HCIOIb30BAaHUEM T€OMETPHH.

[IporpaMmMa mo reoMmeTpuu Ha 0a30BOM YpOBHE NpeIHA3HayeHa Jis
o0yyJaroumxcsi CpeIHel IIKOJIbl, HE UCIBITHIBABIINX 3HAYUTENIbHBIX 3aTPYyIHEHUN
Ha YpOBHE OCHOBHOI'O 0011ero oopaszoBanusi. Takum oOpa3zoMm, oOydaroliuecss Ha
0a30BOM YpOBHE JOJDKHBI OCBOMTH OOIIME MAaTEMaTHYECKHUE YMEHHS, CBSI3aHHbBIC
co cnenu(pUKONd TeoOMETpUd M HEOOXOAUMBIE I KU3HU B COBPEMEHHOM
obmiectBe. Kpome 3T0ro, OHM UMEIOT BO3MOXKHOCTh M3YyUHUTh T'€OMETpHUI0 Oolee
riIyOOKO, eciM B JAJbHEWIEM 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 kaccax sBISIIOTCS:

e (opmMupoBaHue mNpeaCTaBIECHUS O TEOMETPUM KaK 4YacTH MHPOBOM

KYJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opMupOBaHHE MPEACTAaBICHUS O MHOTOTPAHHHUKAX U TelaX BpaIICHUS
KaK O BOKHEHIINX MAaTEeMaTHUYECKUX MOJEINAX, 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
IPOCTPAHCTBEHHBIX 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 CTEPEOMETPUUYECKUX 3aJady U 3ajad ¢
IPAKTUYECKUM COJEPKaHUEM;



e pa3BuUTHE WHTEJUIEKTYaJIbHbIX U TBOPYECKUX  CIIOCOOHOCTEH
oOydaromuxcsi, TO3HABATEIbHOW  AaKTUBHOCTH, MCCIEA0BATEIbCKUX
YMEHUM, KpUTUIHOCTH MBIIUICHHUS;

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

OTIUYUTENbHOM OCOOCHHOCTHIO MPOTPAaMMBI SIBIISIETCSI BKJIIOYEHHE B KypC
CTEPEOMETPUM B Hayaje €ro M3y4eHMs 3aJad, pelacMblX Ha YpPOBHE
MHTYWUTUBHOTO MTO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu3oBaHHas paboTa Haj
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U IMPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHWE MHTYUTHBHBIX NPOLECCOB, MOTHUBUPYET K
JAJbHENUIIEMY U3YyUYECHHIO IPEIMETA.

[Tpennourenue oTAAETCA HAMISIIHO-KOHCTPYKTUBHOMY METOY OOY4YEHMsI, TO
€CTh TEOPETUYECKHUE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPAKTUYECKON JEATENBbHOCTH. Pa3BuThE NPOCTPAHCTBEHHBIX NPEACTABICHUM Y
yYallUXCs B Kypce€ CTEPEOMETPUU MPOBOAMUTCS 3a CUET pEIIEHUs 3aJad Ha
CO3/laHME€  IPOCTPAHCTBEHHBIX 00pa3oB W  3aJad Ha  ONEpPUPOBAHUE
IPOCTPAHCTBEHHbIMU oOOpa3amu. Co3naHue oOpa3za IPOBOAMTCS C ONOpPOM Ha
HarJsgHOCTh, @ OIEpUpOBaHHE oOOpa3soM — B YCIOBUSAX OTBJICYEHMS] OT
HaIJITHOCTH, MBICIIEHHOTO U3MEHEHHMS €r0 UCXOJHOTO COAEPIKAHMS.

OcHOBHBIE cojepxaTenbHble JUHUKM Kypca «['eomerpum» B 10-11 knaccax:
«MHororpanHukn», «IIpsMble 1 TUIOCKOCTH B MPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopsl U KOOpAMHATHI B IIPOCTPAHCTBEY. POPMUPOBAHUE JIOTUYECKUX YMEHUN
pacnpenenseTcs HE TOJBKO IO COJAEP)KATENbHbIM JIMHUSM, HO W 1O ToJaM
oOy4YeHHS Ha YPOBHE CPEIHEr0 001Iero 00pa3oBaHUsI.

Conepxanne 00pa30BaHUS, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHUsI paboyeil mIporpaMMmbl, pacHpeneia€HHbIM 10 TrojaM OOydeHus,
CTPYKTYpUpPOBAaHO TakuM o0O0Opa3oMm, 4TOObl OBJAJAECHHE T'€OMETPUUECKUMHU
NOHATUSAMHU U HaBBIKAMHU OCYLIECTBJISIIOCH IOCIEA0BATENBHO U MOCTYIIATEIBHO, C
COOII0ICHHEM NPUHLIUIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIEC 3HAHUS BKJIIOYAJINCH B
OOIIyI0 CUCTEMY T'€OMETPUYECKHX MpPEICTaBICHUN O0YyYaroUuxcsi, pacliupsis u
yriyostsist €€, 00pa3ysi MPOUYHbIE MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



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



COAEPXKXAHHUE YYEBHOTI O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCT,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMATHYECKOM TIOCTPOCHUHM CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHOoe pacnosiokeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
napajulelIbHble M CKpelmmBarommecs npsmele. [lapamrensHOCTs NpAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: MAapAJUIECIbHBIE MPSIMbIE B  IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPSMBIX; NAPAILIEIBHOCTh MPAMON M IJIIOCKOCTU. YTJBI C
COHAIIPABJICHHBIMM CTOPOHAMM; YIOJ MEXIy IpPSAMBIMAU B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEN: [apaJljIeIbHbIC IIJIOCKOCTH; CBOMCTBA
napajuleNbHBIX TuIocKocTei. [lpocreiimne mnpocTpaHCTBEHHbIE (QUIYyphl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, nmapasuiesenume]]; IOCTpPOEHUE CEUCHH.

[leprieHIUKYISIPHOCTh NPSIMOM M TIOCKOCTH: MEPIEHIUKYJIAPHBIC MPSMbIE B
IIPOCTPAHCTBE, NPSAMBIE NapAJUICIbHBIE M MEPIEHAUKYISPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
MEPIEHAUKYJISIPHOW TJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YroJl MEXKAY IPSIMOU U
IUIOCKOCTBIO;  JIBYITPAHHBIM  Yroj, JIMHEWHBIM yroJa JBYTPAHHOIO  yIJa.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSHUE
OT mpsAMON 70  IUIOCKOCTH,  MpoeKuuss  Gurypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IIJIOCKOCTEW:  NPU3HAK  IEPIECHIUKYJSIPHOCTH — ABYX
IIOCKOCTEN. TeopeMa 0 TPEX MEPIEHANKYIIPaXx.

MHOrorpaHHuKu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PDAHHUKA, BBIIYKJIbIE
Y HEBBIITYKJIBIE MHOTOI'PAHHUKH; Pa3BEPTKA MHOrOrpanHuka. [Ipusma: n-yronpHas
IpU3Ma; TPAaHU U OCHOBAHUS MPU3MBL, NpsiMasi U HAKIOHHAs MPU3MBbI; OOKOBas U
MOJIHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuielienunes; U ero cporcra. llupamupa: N-yronpHas nupamuaa, rpaHd U
OCHOBaHUE MUPaMU/Ibl; OOKOBAs U MOJIHAsI TOBEPXHOCTh MUPAMUJIbL; IPaBUIIbHAS U
yCeu€HHas MNHpaMuja. OJIEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAaHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MpPU3MaA U
NpaBWIbHAs MHPAMUA; NPABUJIbHAs TPEYroJibHas MNHUpPaMUAA W TPaBUIbHBIN
teTpa’dap; KyO. IlpencraBieHre O MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
nozeka’ip u ukocasap. CeueHus Mpu3Mbl U TUPAMUJIBIL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPHUM B NHpaMUAaX, Mapajuielienunenax,
MIPAaBWJIbHBIX MHOT'OTPAHHUKAX.



Brruucienne 5SaeMEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHa M, YTJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH M TOJIHOM TOBEPXHOCTH MPSIMOW MPU3MBIL,
IJIOMAh OCHOBAaHMHA, TeopemMa O OOKOBOW TMOBEPXHOCTH WIPSIMOM MPHU3MBL.
[Inomans OOKOBOM TMMOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHON MUPaMUJIBI,
TeopeMa O IUIomaau yceuéHHoM mupamuabl. [loHstne 006 00BEMe. OOBEM
MAPAMU/IbI, TPU3MBL.

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

11 KIIACC

Tesia Bpalmenus

HunmuHapuyeckas MIOBEPXHOCTD, oOpasytomue HIAHAPUIECKOU
MOBEPXHOCTH, OCh IWIMHIPUYECKON mMoBepxHOCTH. [lunwHAp: OCHOBaHWS U
OOKOBasi TMOBEPXHOCTh, OOpa3yroImass W OCh; IUIOMIAJAh OOKOBOW H TMOJHOU
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.

KoMOuHanum Ten BpalieHuss UM MHOTOIPAaHHUKOB. MHOTOIpaHHUK,
onucaHHbIM oOkoJI0 cdephl; chepa, BOMCaHHAsT B MHOTOIPAHHUK, WM TEJO
BpalllCHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 06 00BEME
OpSIMOYTOJIBHOTO Tapaijenenunesa u ciaeactsus u3 He€. OO0BbEM LUIMHIpA,
KoHyca. O0BEM 11apa u 1Ioaab chephl.

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

Ceuenus wmwiMHApa (TApaJUIENbHO M NEPHEHAMKYJISAPHO OCH), CEYEHHS
KOHyca (mapajuieJIbHO€ OCHOBAHHMIO 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 mapamienenunena. Pemenwe 3agad, CBS3aHHBIX C
NpPUMEHEHUEM TpaBWI JACHCTBUN C BekTopamu. I[IpsiMmoyroisibHas 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 3a1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl yuyeOHOro TMpeameTa
«Marematukay XapakTepu3yloTCs:

I'paxianckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAXKAAHCKOMN MO3ULIUU 00YUYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO UYJieHa POCCHMCKOrO0 OOIIEeCTBa, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBJICHHIA,
NporeaAyp TpaxIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M TIp.), YMEHHUEM
B3aMMOJICUCTBOBATh C COIMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBUU C HX
(GYHKIUSMU 1 Ha3HAYECHUEM.

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
JeSITeTIbHOCTBIO.

Tpynosoe BocnuTanue:

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



TOTOBHOCTBIO U  CIOCOOHOCTBIO K MAaTeMaTHUYEeCKOMY OOpa30BaHUIO W
CaMOOOpa30BaHUI0 HA MPOTSHKEHUM BCEM KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH NMPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAIPABICHHOCTH.

IK0JIOrHYecKoe BOCIIUTaHHeE:

c(hOPMUPOBAHHOCTHIO HKOJOTHUYECKON KYJIbTYpPhl, MOHUMAHHUEM BIIUSHUS
COLMAIBHO-?)KOHOMUYECKUX IMPOLIECCOB HA COCTOSTHUE MPUPOJHOM M COLMAJIBHOU
CpeIbl, OCO3HAaHWEM TJ00ATBLHOTO XapakKTepa JKOJOTHYECKUX IMPOoOJeMm;
OpPUEHTAIlMEd Ha NMPUMEHEHHWE MATEMaTUYECKHUX 3HAHUM ISl pEIIeHUs 3a1ad B
00JIaCTH  OKpYXKarIlel cpeapl, IJIaHUPOBAHUS TOCTYNKOB U OIEHKH HX
BO3MO>KHBIX MOCJIEACTBUN JIsI OKPYKAIOIIEU CPEIBI.

LleHHOCTH HAYYHOI'0 NTO3HAHMSL:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, TMOHUMaHUEM
MaTeMaTHYECKOW HayKH Kak c]epbl 4YenoBEeYeCKOW MJesATEeNIbHOCTH, JTaroB €€
pa3sBUTUS M 3HAYUMOCTH JUISl Pa3BUTUS LMBWIM3ALMU; OBJIAJCHHEM SI3BIKOM
MAaTEMATHKH W MaTE€MaTUYECKOM KyJIbTYpPOM KakK CpEICTBOM MO3HAHUA MHPA;
TOTOBHOCTBIO OCYIIECTBIATh IPOEKTHYIO M HCCIEI0BATEIBCKYIO JEITEIbHOCTh
WHJIMBUIYAJIbHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATBI

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

1)  Vuueepcanvmuvie  noznaseamenwvuvie — Oelicmeus, — 0OeCneuuU8arom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWUXcs (0ceoeHue
Memooo8  NO3HAHUSL ~ OKpYJHCAlowWe20  Mupa,  NpUMeHeHue  J102U4eCcKUX,
Ucc1e008amenbCKux onepayutl, yMeHut pabomamso ¢ ungopmayueti).

Bba3oBble JJorunueckue aeiicTBUA:

e BBIBIISTH U XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKUX
00BEKTOB, TOHATHUN, OTHOIICHUNW MEXIy MOHITHAMU; (HOPMYyITHUPOBATH
OTIpeNIeTICHUs]  TMOHATUN, yCTAHABIMBATH CYIICCTBEHHBIN  MPU3HAK
KJaccuduKalyu, OCHOBaHUs i1 OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
IIPOBOJIMMOTI0 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 YMO3aKIIIOUEHHM, 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 croco0® pemieHus yuyeOHOM 3adauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIEHUs, BBIOMpATh HauboJee MOAXOMAUMI ¢ y4E€TOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBaTeIbCKUE 1eHCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCJIEAOBATENbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynapoBaTh BOMPOCHI, (UKCUPYIOLIKME MPOTUBOpEUUE, Mpodiemy,
yCTaHABIMBAaTh HWCKOMOE€ 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 TMPOTHO3UPOBATH BO3MOXKHOE pPa3BUTHE IPOIIECCA, 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(OpPMAIMIO W3  HWCTOYHWKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBAaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHTO
pPa3TUYHBIX BUJOB M (JOPM MPEACTABICHHS;

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

e OIICHUBATH HaAEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIEHO
chopMyITUPOBAaHHBIM KPUTEPHUSIM.

2) Vuusepcanvuvie KOMMYHUKAMUGHblE  Oclicmeus, 0becnedusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



BOCIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIENSIMU OOIICHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHHSI 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/1auu, BICKa3bIBaTh HJI€U, HAIICJICHHbIE Ha TIOUCK
pEIlIEHUs; COMOCTABIATh CBOM CYXIEHUS C CYXICHUSMHU JPYTUX
YYaCTHHUKOB JHajiora, oOHapyXHBaTh Pa3IU4Me U CXOJCTBO MO3MUIMI; B
KOPPEKTHOH Gopme hopMyTHpoBaTh Pa3HOIJIACHS, CBOM BO3PaKEHHUS;
OpEACTaBIATh  pe3yjibTaThl  pELIeHWs  3aJadd,  OKCIEPHUMEHTa,
UCCIIEJIOBaHMsI,  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 JeATEIHHOCTH, IUTAHHUPOBATH OPTaHHU3AIMI0 COBMECTHOMN
paboThI, pactipeeNiaTh BUABI pabOT, JOTOBApPUBATHLCS, 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 WIEHAMHA KOMAaH/IbI,
OIICHWBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

Vuueepcanvuvie  pecynamuenvie  Oeticmesusl, obecneuusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCIU.
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
uHbOpMaInu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMH TO3HABAaTEIbHOW pediaekcun Kak OCO3HAHHS
COBEpIIAEMbIX JIEUCTBUI U MBICTUTEIBHBIX MPOILECCOB, UX PE3YIHTATOB;
BJIQJIETh CHOCOOAMM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca U
pe3yJibTaTa peleHusl MaTeMaTHIeCKOHN 3a/1auu;

NpEABUJIETh TPYIHOCTHU, KOTOPbIE MOTYT BO3HMKHYTh MpPHU PEUICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JIESITEIHBHOCTh HA OCHOBE HOBBIX
00CTOSITENBCTB, JJAHHBIX, HAUJAECHHBIX OLINOOK, BBISBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa ILEIU M YCIOBHSIM, OOBICHITH
IIPUYUHBI JTOCTHKECHUS WIM HENOCTH)KEHHUS PE3YJIbTAaTOB IEATEIIBHOCTH,
HAXOAUTh OIIHOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KJTACC

OnepupoBatTh MOHATUSIMU: TOUKA, MPAMasi, IIIOCKOCTb.

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

OnepupoBaTh NOHATUAMU: MAPATIIETBHOCTh U NEPIEHIUKYIISPHOCTD MPSIMBIX
U TNIOCKOCTEM.

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,
MPSIMOYTOJIBHBIN TTapaJIJIeNIeTHIe I, KyO).

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

OnepupoBaTh MOHITUSIMU: CEKYIIas IJIOCKOCTh, CECUEHHE MHOTOTPAaHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUSI CEUEHU, UCTIOJIB3YsI 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 HaXOXKEHNUE TEOMETPUUECKIX BEJIMYUH IO 00pa3iiaM Hiin
aIrOpuT™MaM, NPUMEHSASI HU3BECTHbIC AHAIMTUYECKUE METOAbl MPU PEIICHUU
CTaHJIAPTHBIX MAaTEMAaTHYECKUX 3a/a4 Ha BBIYUCIICHUE PACCTOSHHUN MEXITY ABYMS
TOYKaMH, OT TOYKH JO TPSAMONM, OT TOYKH JI0 IUIOCKOCTH, MEXIY
CKPEIIUBAIOIIUMUCS TPSIMBIMH.

Pemate 3a1aun Ha HAXOXKJIEHUE TEOMETPUUECKUX BEJIMUMH 1O 00pa3aM Win
aNropuT™MaM, NPUMEHSAS HW3BECTHbIC AHAJIUTHYECKHE METOAbl NpPU PEUICHUU
CTaHJAPTHBIX MaTeMaTHYECKMX 3aJad Ha BBIYUCICHHUE YIJIOB  MEXIY
CKPCIIMBAIOIIUMHUCS MPSIMBIMH, MEXAYy TMPSIMOM W  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IByTPAHHBIX YTJIOB.



Boruncnsate 00BEMBI M MJIOMAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMua) € TpUMEHEHHEM (QOpMyJl; BBIUUCIATH COOTHOIIEHHUS MEXIY
IUIOHIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MTOTOOHBIX MHOTOIPAaHHUKOB.

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

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

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

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

[IpuBoauTH HpUMEPB MAaTEMAaTUYECKHUX 3aKOHOMEPHOCTEH B MPUPOLE 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 IPOOJIEMBI, MOJAEIUPOBATH PEAJbHBIC
CUTyallUM Ha S3bIKE TIEOMETPUM, HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHSATHI U TeopeM, amnmnapara aireopsl; pemarhb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T'€OMETPUUECKUX BEJINYMH.

11 KJTACC

OnepupoBaTh MOHATUAMHU: IWIMHAPUYECKAs IOBEPXHOCTb, 0Opa3yrolue
[IMHAPUYECKON  TMOBEPXHOCTH;  LWJIMHAP;  KOHWUYECKas  IOBEPXHOCTb,
o0pa3yrolne KOHHYECKO! MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

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

OOBACHATH CIOCOOBI MOTYYEHUS TEJ BpAILICHUSI.

KnaccudunupoBaTs B3aMHOE pacroyiokeHue cepbl U MI0CKOCTH.

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

Bbruncnsate  00bEMBI M TUIOIIAJM  TOBEPXHOCTEH Tel  BpalleHWS,
reOMETPHUECKUX TeJ C MPUMEHEHHUEM (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
MOJIOOHBIX TEJI.



N300paxaTh u3ydaemble (QUIypbl OT PYKM 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 00JIaJalO0T.

[TpuMeHsTh paBUJIO MapajuieIenuIea.

OnepupoBaTh NOHATHAMU: IEKAPTOBBI KOOPJIAWHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXIY
BEKTOPAaMU, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBHI.

Haxonutb cyMMy BEKTOPOB U MIPOU3BEECHUE BEKTOPA HA YHUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJSIpHOE MPOU3BEIECHUE, pACKIAAbIBaTh BEKTOp MO JIBYM
HEKOJJIMHEAPHBIM BEKTOPAM.

3agaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPIUHAT.

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

Pemare mpocreiimne reoMeTpuuecKue 3aJaud Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

Pemlate 3amaum Ha JOKAa3aTelbCTBO MATEMAaTUYECKUX OTHOLICHHH U
HAX0XkJIEHHWE TeOMETPUUECKUX BEJIMYMH M0 00pa3iaM Wi allfOpUTMaM, MPUMEHSS
W3BECTHBIE METO/IbI IIPU PEIICHUH CTAaHAAPTHBIX MATEMATUYECKUX 3a1a4.

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

[IpuBoaMTH HpUMEPHl MATEMAaTUYECKHUX 3aKOHOMEPHOCTEH B MPUPOLE U
YKU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEaJbHBIC
CUTyallUn W TPUMEHSTh W3YUYEHHbIC IOHATHUS B MPOLECCE IMOUCKA PEMICHUS
MaTeMaTH4ecKu CHOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPEabHBIC
CUTyallUM Ha S3bIKE T[EOMETPHUM, MCCIEN0BAaTh IIOCTPOEHHBIE MOJEIU C
UCITI0JIb30BAaHUEM F€OMETPUUYECKUX MTOHATUI U TEOpeM, anmnapara ajareopbl; pemarhb
MIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Koutpoabsubie IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcsl
1 Brenenue B ctepeoMerputo 10
5 IIpsiMble ¥ TIIOCKOCTH B ITPOCTPAHCTBE. 12 1
[TapannenbHOCTh NMPSIMBIX U MNIOCKOCTEN
3 [lepieHIUKYISIPHOCTD MPSIMBIX U 12
IIJIOCKOCTEN
4 VYTbl MEXy IPSIMBIMHU U TUIOCKOCTSIMHU 10 1
5) MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 IToBTOpEHME: CEUECHMUS], PACCTOSIHUS U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5) 0




11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE

HaumeHnoBaHmue pa3aesioB U TeM unppoBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )

NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE

padoThI padoTsbI
pecypcebl

Tena Bpamenus 12

OO0BEMEI Tel 5 1

BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1

[ToBTOpeHue, 06001IeHNE, 7 1

cucTeMaTH3allus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0







IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

Bcero

KonTpoJsbHbIe
padoTsbI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

OCHOBHBIE TIOHSITUS] CTEPEOMETPHHU: TOUKA,
npsiMasi, MI0CKOCTh, IIPOCTPAHCTRBO.
[TpaBuina n300pakeHUs Ha PUCYHKAX:
M300paXeHHUs TIIOCKOCTEH, MapalieTbHBIX
IPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonsTust: mepecexarouecs MmIOCKOCTH,
nepeceKaoImrecs npsimasi ¥ II0CKOCTh

[TonsThs: MEPECCKAIMNECHA IIIIOCKOCTH,
MEpeCCKarmurecs npsamMas U rmiI0CKOCTb

3HAKOMCTBO C MHOT'OI'paHHUKAaMH,
n300pa’keHre MHOTOTPaHHUKOB Ha
PHCYHKaX, Ha MIPOCKIIMOHHBIX YePTEkKax

HauanbHble cBeieHHs 0 KyOe U THpamue,
ux pa3BeépTku U Mojenu. CedeHus
MHOI'OI'PAHHUKOB

HavanpHbIe cBeieHMs 0 KyOe ¥ TUpaMHJIe,
ux pa3BEpTKU U Mojaenu. CeueHus
MHOTOIPAaHHUKOB

[TousTHE 00 aKCMOMATHUYECKOM
MOCTPOCHHUH CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HAX




TToHsATHE 00 aKCHOMATUYECKOM

8 MOCTPOCHUU CTEPEOMETPUHN: AKCHOMBI
CTEpEOMETPUU U CIEACTBHS U3 HUX
[TonsiTHE 00 aKCMOMATHYECKOM

9 MOCTPOCHUU CTEPEOMETPUU: AKCHUOMBI
CTEPEOMETPHUU U CIEACTBHSI U3 HAX
[TonsiTrie 06 akcHOMaTHYECKOM

10 MOCTPOCHUU CTEPEOMETPUU: AKCHUOMBI
CTEPEOMETPHUU U CIEACTBHS U3 HAX
B3aumHoe pacnonoxeHue npsMbIx B

1 IIPOCTPAHCTBE: MEepeceKaroecs,
napajuleJbHbIe U CKPEIIUBAIOIINEcs
psIMbIE
[TapannenbHOCTh MPSIMBIX U MIIOCKOCTEN B

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

13 npoctpancTie: [lapamienbHOCTh PSMOU U
IJIOCKOCTH

14 VYIu1BI ¢ COHANPABICHHBIMUA CTOPOHAMHU

15 Yron Mexay NpsSMbIMU B IPOCTPAHCTBE

16 YT0oa MeKIy IpsIMBIMU B IPOCTPAHCTBE

17 [TapanienbHOCTh MIOCKOCTE:
napasuieIbHbIC TIOCKOCTH

18 CBoiicTBa mapayyIeIbHBIX TUIOCKOCTEH

19 [Ipocreiinme mpocTpaHCTBEHHBIE PUTYPHI

Ha TUIOCKOCTH: TETPadp, KyO,




napasuieenuIe

20 [TocTpoenue ceueHuit

21 [locTpoenue ceuenuii
KonTponsHas padora o teme "IIpsimbie u

22 MJIOCKOCTH B IPOCTPAHCTRBE.
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN"
[leprieHAMKYIASIPHOCTD MPAMOU 1

23 TJIOCKOCTH: TIEPIICHAUKYJISIPHBIC PSIMbIC B
IIPOCTPAHCTBE

24 [Ipsmbie mapasienbHbIe U
NEePIEeHIUKYISIPHBIE K IIOCKOCTH

o5 [IpsimMble napaenbHbIC U
NEepPHEHANKYISIPHbBIE K MIIOCKOCTH

26 [Ipr3Hak nepneHIuKyJISIPHOCTH IPSIMOK U
IJIOCKOCTH

97 [Ipr3Hak nepneHIuKyJISIPHOCTH IPSIMOM U
IJIOCKOCTH

28 TeopeMa 0 IpsIMO¥ ITEPIIEHAUKYIIAPHOU
IJIOCKOCTH

29 Teopema o mpsiMON NEPIEHANKYIISIPHON
IJIOCKOCTH

30 Teopema o mpsiMON NEPIEHANKYIISIPHON
IJIOCKOCTH
[lepnenuKynsip 1 HaKJIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 MJIOCKOCTH, PACCTOSHUE OT
IIPSIMOM 10 IIJIOCKOCTH

39 [leprieHauKYNIAp U HAKIOHHBIE: PACCTOSTHUE

OT TOYKHU OO IIJIOCKOCTHU, pACCTOAHHUC OT




IPSIMOM 10 IIJIOCKOCTH

[leprieHauKYNIAp U HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH
[leprieHauKYNIAp U HAKIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 TUNIOCKOCTH, PACCTOSIHUE OT
MPSAMOM 10 TIIIOCKOCTH

35 VYTIbl B IPOCTPAHCTBE: YIOJ MEXKIY
MPSAMOU U TIIOCKOCTBIO

36 JIByrpaHHBIN yroJi, TMHEHHBIN Yroil
JBYTPaHHOIO yria

37 JIByrpaHHbIN yroJl, TMHEUHBIN yroJl
JIBYTPaHHOIO yria
[IeprieHAUKYISAPHOCTD INIOCKOCTEN:

38 MPU3HAK TEPICHIUKYISIPHOCTH IBYX
IJIOCKOCTEMN
[IeprieHAUKYISAPHOCTD INIOCKOCTEN:

39 NPU3HAK MEPIEHAUKYISIPHOCTH IBYX
IIJIOCKOCTEN
[IeprieHAUKYISAPHOCTD INIOCKOCTEN:

40 IPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IIJIOCKOCTEN

41 Teopema o TpEx mepHeHINKYISIpax

42 TeopeMa 0 TpEX nmepHEeHAUKYISIPAX

43 Teopema o TpEx mepHeHANKYISIpax
KonTtponsHas pabora mo Temam

44 "TlepneHIUKYISIPHOCTD MPSAMBIX U

Al

mIockocTe" u "Y bl MeXAy NPSAMBIMU U




II0CcKoCTIMHA"

45

[TonsiTHE MHOTOTPAaHHUKA, OCHOBHBIE
3JIEMEHTBI MHOI'OTPDAHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA
MHOT'OI'PAaHHHUKA

46

[Ipu3ma: n-yronbHas npu3Ma; rpaHu U
OCHOBaHUS IPU3MBI; IIPSIMasi U HAKJIIOHHAs
npu3Mbl; OOKOBas U MOJIHAS TIOBEPXHOCTh
MPU3MBI

47

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

48

IInpamua: N-yrojapHas NUpPaMuaa, TPAHU U
OCHOBaHUE MUPaMUJIbl; OOKOBAsI U MOJIHAS
MIOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yCeuE€HHAs MUPAMHUIA

49

[IpaBusibHBIE MHOTOTPAHHUKU: TTOHSTUE
MPaBUIILHOTO MHOTOIPAHHUKA; TPaBUIbHAS
npu3Ma U NpaBuiIbHAS THPaAMUIA;
IpaBUJIbHAS TPEYTOJIbHAS MUpAMUAA U
MPAaBWIBHBIN TeTpadip; KyO

50

[IpencraBnenue o MpaBUIBLHBIX
MHOTOTPaHHHUKAX: OKTadIp, TOACKAIP U
HUKOCadIP.

o1

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOUYKH, IIPSIMOM, IUIOCKOCTH.
DNEeMEHTHI CUMMETPUH B TUpaMuax,
napajuieienuneax, NpaBuiIbHbIX
MHOI'OIPaHHHUKaX




BrraucieHue 3J1eMeHTOB MHOT'OI'PpaHHUKOB:

52 pé6pa, TuaroHaiu, yribl !
[Tnomanas 60KOBOI MOBEPXHOCTH U MOJHOM
53 MOBEPXHOCTH MPSIMOM TPU3MBI, TLIOIIAH 1
OCHOBaHUH, Teopema 0 OOKOBOIA
MOBEPXHOCTH NPSIMOM TPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH H
54 MOBEPXHOCTH MIPABHIILHOW MUPAMUJIBI, 1
TeopeMa O TUIOIIAIH OOKOBOI MOBEPXHOCTH
YCEUYEHHOW MUPAMUIBI
55 KoHnTtponbHas pabota mo Teme 1
"MHororpaHHuku"
56 [TonsiTre 06 06bEME 1
o7 O06BEM nupamMuIbl 1
58 O0BEM TUpamMuIbI 1
59 O06BEM nupaMusl 1
60 O0BEM TUpamMuIbI 1
61 O0BEM TPU3MBI 1
62 O0BEM TIpU3MBI 1
63 O0BEM TPU3MBI 1
64 KonTtponbnas padota mo teme "O0bEMBI 1
MHOTOTPaHHUKOB"
[ToBTOpenue, 0600IIEHNE cUCTEMAaTH3ALUS
65 3HaHuil. [locTtpoeHue ceueHmii B 1
MHOTOTpaHHHUKE
[ToBTOpenue, 0600IIEHNE cUCTEMAaTH3ALUS
66 3HaHUH. Beruncienue paccTOsIHUN: MEXTY 1

JBYMS TOYKaMU, OT TOYKH 0 NPSIMOH, OT




TOYKH 00 MIOCKOCTH, MCIKAY
CKpCIIUBAOIHUMHUCS ITPAMBIMU

67 Hrorosast kKoHTpOJbHASA paboTa

[ToBTOpeHmE, 0000IIEHNE CUCTEMATH3AITUS
3HaHUW. BeIUKCIeHUE YTIIOB: MEXITY

68 CKPEITUBAIOIIMMHUCS TPSIMBIMH, MEXKTY
MPSIMOI M TNIOCKOCTBIO, IBYTPAHHBIX

YIJIOB, YIVIOB MCKAY IJIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68




11 KIIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposabHbie
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

Cdepa u map: neHTp, paauyc, 1namerp;
TUTOIIAb TIOBEPXHOCTH CHEPHI

B3aumMHoe pacrionoxxenue chepsl u
IUTOCKOCTH; KacaTenbHas INIOCKOCTh K
chepe; iomanb cheps

Nzobpaxenue chepsl, mapa Ha
mockocTu. CeyeHus mapa

[y apruveckas MOBEPXHOCTb,
o0pa3yroIne UIHHIPHIECKON
MMOBCPXHOCTHU, OCb HHHHHHPH‘ICCKOﬁ
IIOBEPXHOCTH

[unwHap: ocHOBaHUS B OOKOBasI
MMOBEPXHOCTh, 00pa3yroIas U 0Ch;
[UIOIIAas OOKOBOM M MOJIHOM
MMOBEPXHOCTHU

N3o0pakeHne MuIMHApPaA HA TUIOCKOCTH.
Pazpéprka nmmnaapa. Ceyenus

IUIUHAPA (TTIOCKOCTHIO, TapaJIETbHOM
WM NIEPIEHAUKYISIPHON OCH LIWJIMHIPA)

Konnueckast moBepXHOCTH, 00pa3yromime
KOHHYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOW MOBEPXHOCTH




Konyc: ocHOBaHME U BEpILINHA,

8 oOpa3yromas 1 0Ch; TJI0MAb OOKOBOM 1
MOJTHON MOBEPXHOCTHU
VYceu€HHbI KOHYC: 00pa3yronye u

9 BBICOTA; OCHOBAaHHSA X OOKOBas
MOBEPXHOCTh
N3006paxkeHne KoHyca Ha MI0CKOCTH.
Pa3Béprka koHyca. CeueHus: KoHyca

10 (MIII0CKOCTHI0, MTApaIIIEIbHOM
OCHOBAHHIO, U MJIOCKOCTBIO, IPOXOIAIICH
yepe3 BepIINHY)

11 Kom0Ounanus ten BpaieHus u
MHOTOTPaHHUKOB
MHoOrorpaHHuK, ONMMCaHHbBINA OKOJIO

12 cdepsr; cdepa, BUcaHHAs B
MHOTOTPaHHUK WU B TEJIO BPALEHUS

13 [TonsTre 06 06béMe. OCHOBHBIE
CBOICTBAa 0OBEMOB TEN

14 O0BéM uIMHIpa, KOHYCa

15 O06BEM mapa u wiomaask cheps
[Tomo6HbIE Tena B MPOCTPAHCTBE.

16 CooTHoIeHNs MEXy IUTOIAISIMHU
MOBEPXHOCTEH, 00hEMaMH MOAOOHBIX TET

17 KontponbHas padota mo Temam "Tena
BpameHus" u "O6beMbl Ten"

18 BekTop Ha MJI0CKOCTH ¥ B IPOCTPAHCTBE

19 CrnosxeHue 1 BBIYMTAHNE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YHCIIO




21

Pasnoxxenue BekTopa 1o Tpém
HEKOMIUTaHapHBIM BekTopam. [IpaBuiio
napajuiefenumneaa

22

Pemienue 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPAaBUII JEHUCTBUN C
BEKTOPaMHU

23

[TpsmoyronbHas cucreMa KOOpJUHAT B
npoctpancTse. KoopanHaThl BEKTOpA.
IIpocreiimue 3ana4u B KOOpAUHATAX

24

VYron mexay Bekropamu. CKansipHOe
MIPOU3BE/ICHNE BEKTOPOB

25

Beluncnenue yrioB M1y NpsMbIMUA U
IIJIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBIN METOA ITPU
pELICHUU TEOMETPUYECKUX 3a1a4

27

KontponbHas padota mo Teme "BekTopsl
Y KOOPJIMHATHI B MPOCTpaHCTBE"

28

[ToBTOpeHue, 06001IeHNE 1
CUCTEMAaTU3aluA sHaHui. OCHOBHEIE
¢burypsl, GpakTbl, TEOPEMBI Kypca
TUTAHUMETPUHU

29

[ToBTOpeHue, 06001IeHNE 1
CUCTEMAaTU3aluA sHaHui. OCHOBHEIE
¢burypsl, GpakTbl, TEOPEMBI Kypca
TUTAHUMETPUHU

30

[ToBTOpeHue, 06001IeHNE 1
cUcTeMAaTHU3alnsI 3HaHUH. 3amaun
TUTAHUMETPUHU B METOJIBI HX PEIICHUS




[ToBTOpeHue, 06001IEeHNE 1

31 cUCTEMAaTH3alWs 3HaHUH. 3amaun 1
TUTAHUMETPUH U METOJIBI UX PEIICHHUSI
[ToBTOpeHue, 06001IEeHNE 1

39 cucreMaru3anus 3HaHuii. OCHOBHBIE 1
¢burypsl, ¢pakThl, TEOPEMBI Kypca
CTePEOMETPUH

33 HToroBast KOHTpOJbHAs paboTa 1

34 [ToBTOpEHME, 0606H_IGHI:IG u 1
cCHCTEeMaTH3alus 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» MaTtemaTuka: anrebpa 1 Hayaisa MaTeMaTHYEeCKOTO aHAJIN3a, TEOMETPHSL.
I'eometpus, 10-11 xkmaccewl/ Atanacsia JI.C., byry3os B.®., Kanomues C.b. u

npyrue, AkunonepHoe oomectBo «M3narensctBo «IIpocsemnienues

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
Marematuka: aredpa ¥ Hayaia MaTeMaTHYECKOTO aHAJIu3a, TEOMETPHUS.
['eomeTpus, 10-11 knaccwl/ Atanacsa JI.C., byty3os B.®., Kagomiuie C.b. u

npyrue, AkunonepHoe oomectBo «M3narensctBo «IIpocsemnienne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/
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