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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yudeOHoro kypca «l'eomerpusi» 0a30BOro ypoBHS st
obyuaromuxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOTO
TOCYZapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHAApPTa CPEAHETO OOIIETO 00pa30BaHuUs,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpEeOOBaHUU, MPEABSIBIIEMBIX K
MaTEMaTUYeCKOMY OO0pa30BaHUIO, M TPAAMIMA POCCUICKOTO 00pa3oBaHUS.
Peanuzauus nporpaMMbl 00€CII€YUBAET OBJIAJICHUE KIIOYEBBIMU KOMIETECHIUSIMH,
COCTaBJISIIOLIMMU OCHOBY JJII CaMOPa3BUTHS M HENPEPHIBHOTO OOpa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U TIO3HABATEIHHOTO Pa3BUTHUSA
JUYHOCTH 00yJaroIIuXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEOHEro OOIIEero
oOpa3oBaHMsi OOYCIIOBJIEHAa MPAaKTUYECKOW 3HAUYMMOCTBIO METANPEAMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOyYEHHUS T€OMETPUHM B HAIPABJICHUU JUYHOCTHOTO
pa3BUTUsL O0ydYarommxcs, (QOpMHUPOBAaHUS (PYHKIMOHAIBHOH MAaTeMaTHYeCKON
IPaMOTHOCTH, U3YYEHHUS JAPYTUX y4eOHBIX AUCUMILINH. Pa3Butue y oOyyaromuxcs
IPABWIBHBIX IPEJICTaBICHUA O CYIIHOCTH M INPOMCXOKIECHUM T€OMETPUUYECKHX
abcTpakiuii, COOTHOUICHHUH PEaJbHOTO M WACAIBHOT0, XapakTepe OTPaKEHUs
MAaTeMaTHYECKOW HAyKOW SBICHHM M MPOLECCOB pPEAIBHOIO MHUpa, MeECTe
r€OMETPUH B CUCTEME HAyK U POJIM MAaTEMAaTHUYECKOTO MOJCIUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS
yUalmxcs, a TakkKe KauyeCTB MBIIIJICHUS, HEOOXOAWMBIX [JIs aJanTaldd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmiero o0pa3oBaHus, TaK KaKk 00ECIEYMBAET BO3MOXHOCTb M3YUYEHHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHOM HAIPaBIEHHOCTH, TaK U TyMaHUTapHOM.

Jlornueckoe MbllIUIEHHE, (OpMHUpPYEMOE NpPHU H3YYEHUH OO0Yy4arolMMUCS
HNOHSATUWHBIX OCHOB F€OMETPHUH U MTOCTPOCHUHU LEMOYKH JIOTHYECKUX YTBEPKIACHUN
B XOJ€ pEILICHUS TeOMETPUYECKMX 3a7a4y, YMEHHUE BBIJBUTaTb U OINPOBEPrarh
TUIOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCA IPU PELIEHMH 3a/lad €CTECTBEHHO-
HAy4YHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3HUKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJb BO
BCEX O00OJAcCTSIX AESITeNbHOCTH 4YenoBeka. OpHeHTalMs 4elloBeKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOAWMOE YCIOBHE €ro COIHaIbHOTO ObITHs, (opma
OTPaXEHUs OKPYIKAIOLIETO MHUPA, YCIOBHE YCIHEIIHOIO NO3HAaHUS M aKTHUBHOIO
npeoOpa3oBaHusl  AeWcTBUTENbHOCTU.  OnepupoBaHUE  IPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BHIbI y4eOHOW U TPYIOBOM JESATEIbHOCTH,



ABIIACTCA OJHUM U3 MPOPECCHOHATIHHO BAXKHBIX KadeCTB, MOITOMY aKTyalbHa
3amaya (opmMupoBaHHS y OOYYaroONIUXCsi MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
pPa3HOBUJHOCTH OOpPA3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJIFOTOBKE K MPAKTUIECKOW ACSTEILHOCTH 10 MHOTHM HAITPABIICHUSM.

Ilenb ocBoeHMs TporpaMMbl ydeOHOTOo Kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE O0OyueHusi — 0Omeo0pa3oBaTebHOE U OOILIEKYJIbTYpPHOE pa3BUTHE
oOydaromuxcsi ~ 4yepe3  oOecreueHue  BO3MOXKHOCTH  MPHOOpETEeHuss U
UCIIOJIb30BaHUsl CHUCTEMATHYECKUX TIEOMETPUYECKUX 3HAHUM U JEUCTBUM,
CHEIU(PUIHBIX TEOMETPUN, BO3MOXXHOCTH YCIIEIITHOTO MPOJIOJDKEHUST 00pa30BaHUs
IO CTIICIIUATBHOCTSIM, HE CBS3aHHBIM C MPUKJIATHBIM HCIIOIH30BAaHUEM T€OMETPHH.

[IporpaMmMa mo reoMmeTpuu Ha 0a30BOM YpOBHE NpeIHA3HayeHa MJis
00y4aromuxcsi CpeaHeN MIKOIbl, HE MCTBITHIBABIINX 3HAUUTEIBHBIX 3aTPYIHEHHI
Ha YpOBHE OCHOBHOIO 0011ero oopazoBanusi. Takum oOpa3zoMm, oOydaromiuecs: Ha
0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOIIME MAaTeMaTHYECKUE YMEHHS, CBS3aHHBIC
co crnenu(puKod TeoOMETpUd M HEOOXOAUMBIC I KU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh M3YyUUTh T'€OMETpHIo Oosee
riyOOKO, €CiM B JaJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUYECKUX
3HAHUSX B TIPOGECCHOHATLHON e TEIbHOCTH.

JlocTkeHre 1eMr OCBOCHHSI MPOTPaMMBI OOECTICUMBACTCS  pPEUICHHEM
COOTBETCTBYIOIIMX 3anay. [IpHOpUTETHBIMM 3aJadyaMM  OCBOEHHUS Kypca
«["eomerpum» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBISIOTCS:

e (opMupoBaHHWE TPEACTABICHUS O TEOMETPUU KaK dYacTh MHUPOBOM

KYJIBTYPBI B OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOIIIM MHPOM;

e (opMHpOBaHHE MPEACTABICHUS O MHOTOTPAHHHMKAX W TellaX BpaICHHSI
KaK O BOKHEHIINX MaTeMaTHYECKUX MOJEINAX, MO3BOJSIOIIUX OMUCHIBATDH
U U3y4aTh pa3HbIe SBICHUS OKPY>KAIOIIETO MUPA;

e (dopMupoBaHHE YyMEHHs paclo3HaBaTh Ha YepPTEkKax, MOJEISIX U B
peaIbHOM MHpPE MHOTOTPAHHHUKH | TeJIa BPaICHHS;

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

e (dopMHpoBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMH TOHSATHSIMH O
MHOTOTpaHHHKAX U TeJIaX BPAILICHUS U UX OCHOBHBIMU CBOMCTBaMH,

e OBJIAJICHUE  QJITOPUTMAMH  PEHICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHE yMEHHUS MPOBOAUTH  HECIOXKHBIE JIOKa3aTelbHBIC
pacCcy Xk JIeHUs B XOJ€ PELICHUS CTEPEOMETPUUYECKUX 3alad U 3a7ad C
MIPAKTHYECKUM COJICP)KaHUEM;

e pa3BUTHE  UHTCIJICKTYyalbHBIX W  TBOPUYECKUX  CIIOCOOHOCTEH
oOydJarmuxcsi, IO3HABATEIbHOW  aKTUBHOCTH, HCCIEIOBATEIbCKUX
YMEHUH, KPUTUIHOCTU MBIIIUICHUS,



e (opmupoBanue (GyHKIIMOHATBEHOM rPaMOTHOCTH, pEIEBaHTHOM
FEOMETPUU: YMEHHE paclo3HaBaThb MPOSBIECHUS T[EOMETPUUYECKHUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX U MPU HU3YyYEHUU APYTUX YUYEOHBIX MPEAMETOB, MPOSBICHHUS
3aBUCUMOCTEN M 3aKOHOMEpPHOCTEH, (opMyIupoBaTh HMX Ha SA3bIKE
TE€OMETPUHU U CO3AaBaTh F€OMETPUUECKUE MOJEIIU, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI ammapar Uil PEIIeHHs] NPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIPETUPOBATh U OLIEHUBATH MOJYyYEHHBIE PE3YyJIbTaThI.

OTIMYUTENHEHON OCOOEHHOCTHIO MPOTPAMMBI SIBJISIETCS BKIIIOUEHHE B KYPC
CTEPEOMETPUU B Hayaje €ro M3y4eHHs 3ajady, pellaeMblX Ha YpOBHE
WHTYUTHUBHOTO MO3HAHMUSI, ¥ OTIPEICIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJl
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAHWE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
JanbHENIIeMy U3YUYEHUIO MPEaMETa.

[Tpenmourenue oTAAETCSA HATISAIHO-KOHCTPYKTUBHOMY METOYy OOYYEeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCThH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BuThe IPOCTPAHCTBEHHBIX IIPEACTABICHUMU Y
yUYallluXcsi B Kypce CTEPEOMETPUU MPOBOAMUTCS 3a CUET pelIeHUs 3a]ad Ha
CO3J]aHUE€  MPOCTPAHCTBEHHbIX 00pa3oB M  3aJady Ha  ONEPUPOBAHUE
IPOCTPAHCTBEHHBIMH oOOpa3amu. Co3nanue oOpa3a MPOBOAMTCA C OMNOPOM Ha
HarJsAHOCTh, @ ONEepUpoBaHHE OOpa3oM — B YCIOBUSX OTBIICYEHHS] OT
HaIJISIHOCTH, MBICIIEHHOTO U3MEHEHHS €r0 UCXOTHOTO COJIEP KAHMUSI.

OcHOBHBIE cojaepkaTeNbHble JTUHUU Kypca «l'eomerpun» B 10—-11 knaccax:
«MHororpanHukn», «IIpsiMble U TJIOCKOCTH B MPOCTPAHCTBE», «Tena BpalleHus»,
«BeKTopbl M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JIOTUUECKUX YMEHUN
pacnpenensieTcss HE TOJbKO IO COJAEP)KATENbHbIM JIMHUSM, HO W 1O ToJaM
00yueHHUs Ha YPOBHE Cpe/IHET0 00I1ero oopa3oBaHusI.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOILEE MPEAMETHBIM PE3YJIbTaTaM
OCBOGHHUsI paboyeil mporpaMMmbl, pachpeneia€HHbIM [0 TojaM OOydYeHus,
CTPYKTYpUPOBaHO TakuM o0Opa3oM, 4YTOObI OBJAJCHHE TI'€OMETPUUYECKUMU
NOHATUSMU U HaBBIKAMHU OCYLIECTBJISJIOCH IOCJIEA0BATENBHO U MOCTYIIATEIBHO, C
cOOJII0JIEHUEM TIPUHIMIIA PEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHMSI BKIIOYAINCH B
OOIIyI0 CUCTEMY T'€OMETPUYECKHUX MPE/ICTABICHUN OOyYaronuxcs, pacliuvpss u
yriay6usist e€, o0pa3yst MpoYHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

Ha u3yuenue reometpun otBoautcsa 2 yaca B Heaento B 10 kimacce u 1 gac B
Heneno B 11 kitacce, Bcero 3a jiBa rojia o0yuenus - 102 yueOHbIX yaca.



COAEPXKXAHHUE YYEBHOTI O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTEepeoMeTpuu. Touka, TIpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOCHHHM CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
napajulesIbHble W CKpemmBarommecs npsmele. [lapamrensHOCTs NpAMBIX U
IJIOCKOCTEd B MPOCTPAHCTBE: MapaJUICIbHbIE MPSIMBIE B  IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPSMBIX; NAPAILIEIBHOCTh MPSAMOM M IJIIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMM CTOPOHAMM; yIOJl MEXIy IpSAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEN: [apaJljIeIbHbIC IIJIOCKOCTH; CBOMCTBA
napajuleNbHBIX TuIocKkocTei. [lpocreiimne mnpocTpaHCTBEHHbIE (QUIYyphl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, napasuiesenume]]; IOCTpPOEHUE CEUCHHH.

[leprieHIUKYISIPHOCTh NPSIMOM M TIOCKOCTH: MEPIEHINKYJIAPHBIC MPSMbIC B
IIPOCTPAHCTBE, NPSMBbIE NapAUICIbHBIE M IEPIEHAUKYISIPHbIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
MEPIEHAUKYJISIPHOKW TJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YroJl MEXKAY IPSIMOU U
IUIOCKOCTBIO;  JIBYTPAHHBIM  yroj, JIMHEHWHBIM yrojJ JBYTPAHHOIO  yIJa.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSHUE
OT mpsAMOM 70  TIUIOCKOCTH,  MpoeKuuss  Gurypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEW: NPU3HAK  IEPIECHIUKYJSIPHOCTH — ABYX
IIOCKOCTEN. TeopeMa 0 TPEX MEPIEHINKYJIISPaX.

MHOrorpaHHuKu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'DAHHUKA, BBIIYKJIbIE
Y HEBBIITYKJIBIE MHOTOI'PAHHUKH; pa3BEPTKA MHOrorpanHuka. [Ilpusma: n-yronpHas
npu3Ma; TPaHU U OCHOBAHUS MPU3MBI; IpsiMasi M HaKJIOHHAs MPHU3MbI, OOKOBasi U
MOJIHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuielienunes; U ero cporcra. llupamupa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHUE MUPaMU/Ibl; OOKOBAs M MOJIHAs TOBEPXHOCTh MUPAMUJIbL; IPaBUIIbHAS U
yCeu€HHas MNHUpaMuJa. OJEMEHTbl Npu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MpPU3MaA U
MpaBWIbHAs NHPAMUIA; NPABUIIbHAS TPEYroJibHas MNHUpPaMHUAA W TPaBUJIbHBIN
teTpa’dap; KyO. IIpencraBieHre O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
nozeka’ip u ukocasap. CeueHus Mpu3Mbl U TUPAMUJIBIL.

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



Brruucienne 5SaeMEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHaH, YTJIbL.
[Tnomane OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH MPSIMON MPU3MBI,
IJIOMAh OCHOBAaHMHA, TeopemMa O OOKOBOW IOBEPXHOCTH WPSIMOM TPU3MBIL.
[Inomans OOKOBOM TIMOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHON MUPaMUJIBI,
TeopeMa O IUIomaau yceuéHHoM mupamuabl. [loHstue 006 00bEMe. OOBEM
MUAPAMU/IbI, TPU3MBL.

[TomoGueie Tenma B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOAOOHBIX TEI.

11 KIIACC

Tesa Bpalmenus

HunuHapuyeckas MIOBEPXHOCTD, oOpasyromue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh IIWIMHIPUYIECKON MOBepXxHOCTH. [lunwHAp: OCHOBaHWS U
OOKOBasi TMOBEPXHOCTh, O0Opa3yroImas W OCh;, IUIONIAJAh OOKOBOW W TOJHON
MOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHWYECKOM MOBepXHOCTH. KOHYC: OCHOBaHME U BepIIMHA, 00pa3yromas
U OCh;, IUIOMAAhr OOKOBOM ¥ TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
00pa3yrolre U BhICOTa; OCHOBaHUS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAJb MMOBEPXHOCTU C]ephl.
B3aumMHoe pacnonoxxenue chepbl U MIOCKOCTH; KacaTelbHasi TNIOCKOCTh K cepe;
10 CHEpHI.

N300paxenue Tea BpallleHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

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

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tem. Teopema 06 00BEME
OpSIMOYTOJIBHOTO Tapajjenenumneaa u ciaeactsus u3 He€. OO0BEM LMIMHIpA,
KoHyca. O0BEM 11apa u 1Ioaab chepsl.

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

Ceuenus wmwiMHApa (TApaJUIENbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS
KOHyca (mapajuieIbHO€ OCHOBAHHMIO M MPOXOJAIEe 4Yepe3 BEpIIMHY), CEYEHUs
nrapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha muiockocTu 1 B mpocTpaHcTBe. ClI0KeHUE U BRIYMTAHHE BEKTOPOB.
YMHOKeHne BeKTopa Ha yucio. PasnoxeHne BeKTopa mo TpéM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mnapamienenunena. Pemienwe 3agad, CBSI3aHHBIX C
NpPUMEHEHUEM TpaBWil JACHCTBUN C BekTopamu. I[IpsimoyroisibHas cucrema



KoopauHaTt B mnpoctpanHcTBe. Koopmmnatel BekTopa. Ilpocreimme 3amaun B
KOOpJMHATax. YTroa Mexay Bekropamu. CKalasipHOE MNPOU3BEIECHHUE BEKTOPOB.
Brrunciienne yrioB Mexay NpsMbIMU M INIOCKOCTAMU. KOoOpAMHATHO-BEKTOPHBIN
METOJI IIPY PELICHNN F'€OMETPUYECKUX 3aa4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJ/IBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl yuyeOHOro TMpeameTa
«Maremartukay XapakTepu3yloTCs:

I'paxianckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAXKIAAHCKOMN MO3UIIUU 00YUYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO UYJi€Ha POCCHMCKOrO0 OOIIEeCTBa, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBJICHHIA,
NporeaAyp TpaxIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M TIp.), YMEHHUEM
B3aMMOJICUCTBOBATh C COIMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMHI 1 Ha3HAYECHUEM.

IIarpuoTrnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON TPAKIAHCKON UACHTUYHOCTH, YBAKCHHS K
MPOIIJIOMY U HACTOALIEMY POCCUMCKON MaTEMAaTUKH, IICHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUIICKON MaTeMaTHU4eCKOW IIKOJIbI,
K HCIOJIb30BaHUIO ATHX JOCTHKEHHMH B APYTHX HayKax, TEXHOJOTHUSX, chepax

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

c(hOpMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, H3TUYECKOrO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JIOCTUKEHUI HAyKHU U JIEATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMIHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYIYIIEro.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHHUEM K MHPY, BKIIOYAs ACTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajay, pELICHNH, paccyXICHUN;
BOCIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCleKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO YMEHHUSI TPUMEHATH MaTEeMaTHYECKUE 3HAHUS B
MHTEpecax 3J0pOBOT0 U 6e30macHOro 0opasa KMU3HU, OTBETCTBEHHOTO OTHOILEHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHU U

OT/IbIXa, peryJsipHast buznueckas AKTUBHOCTB); buznyeckoro
COBEPILIEHCTBOBAHUS, npu 3aHATHUAX CTHIOPTHUBHO-03/I0POBUTEIBHOM
JeSITeTIbHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOWS; MHTEPECOM K
paznuyHbiM  chepaMm  TPOPECCHOHAIBLHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpILIATh OCO3HAHHBIA BBHIOOP
Oynymei mnpodeccur U peann30BbIBATH COOCTBEHHBIE IKU3HEHHbBIC IJIAHBI;



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa30BaHUIO U
CaMOOOpa30BaHUI0 HA MPOTSHKEHUM BCEM KU3HU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH.

IK0JIOrHYecKoe BOCIIUTaHHe:

c(hOPMUPOBAHHOCTHIO HIKOJOTHMUECKON KYJIbTYpbl, MOHUMAHUEM BIIUSHUS
COLHAIBHO-OKOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLMAJIBHOU
Cpenmpl, OCO3HAaHHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX  IPOoOJeMm;
OpPUEHTAIlMEd Ha NMPUMEHEHHUE MATEMaTUYECKHMX 3HAHUM ISl pElIeHUs 3a1ad B
00JIaCTH  OKpYXaroIllell cpeapl, IUIAaHUPOBAHUSI TOCTYIIKOB U OICHKH HX
BO3MO>KHBIX MOCJIEACTBUN JIsI OKPYKAIOIIEU CPEIBI.

IleHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, TMOHUMaHUEM
MaTeMaTHYECKOW HayKH Kak c]epbl 4eloBEeYeCKOW JesATEeNbHOCTH, 3TaroB €&
pa3BUTHS W 3HAUYUMOCTH IS PA3BUTHUS UUBWIM3ALKMKU; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKU U MAaTeMaTUYeCKOM KyJIbTypOW KakK CpPEIACTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYHIECTBIIATh MPOEKTHYI0 U HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJUBUAYAJIbHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaTbl OCBOCHMSI MPOTPAMMbl Y4EOHOro MpeaMera
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHHEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OeliCMEUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elicmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTNEUIMU.

1)  Vuusepcanvnuvie = nozmaeamenwvmvle  Oeticmsus,  obecneuusaom
Gopmuposanue 06a308biX KOSHUMUBHLIX NPOYECCO8 00YUarOWuUxcs (oceoenue
Memooo8  NO3HAHUSL  OKpYJHCAlowWe20  Mupa,  NpUMeHeHue  J102U4eCcKUX,
UCC1e008ameNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayueti).

Bba3oBble JJornueckue geiicTBUA:

e BBIBIISITh U XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKUX
00BEKTOB, TOHATHUM, OTHOIICHUNW MEXIy MOHITHAMU; (HOPMYyITUPOBATH
OTIpeNIeTICHUs]  TMOHATUN, yCTAHABIMBATH CYIICCTBEHHBI  MPU3HAK
KJaccuduKalu, OCHOBaHUs JiJii OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
IIPOBOJIMMOTI'0 aHAJIN3a;

e BOCIpPUHUMATH, (OpMyIHpOBaTH U  NPeoOpPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbIE W OTpPUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIC;

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



npemiaraTh  KpUTEPUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JeJaTh BBIBOJBI C HWCIIOJH30BAHWEM 3aKOHOB JIOTHKH, JEAyKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUEHHM, YMO3aKIIIOUEHHUH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTeMaTUYECKUX
YTBEPKICHUM (TPSMbIE U OT MPOTHUBHOTO), BRICTPAUBATH apTyMEHTAITUIO,
NPUBOJUTHh TPUMEPHI U KOHTPIPUMEPHI, O0OOCHOBHIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJbI;

e BBIOMpaTh croco0 pemieHus yuyeOHOM 3ajauM (CpaBHUBATh HECKOJIBKO
BApUMAHTOB pelIeHUs, BBIOUpATh HauboJee MOAXOJAUMI ¢ y4E€TOM
CaMOCTOSITEIIHO BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBble HcciiegoBaTeIbCKUE AeHCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCIEAOBATENbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynrpoBaTh BOMPOCHI, (UKCUPYIOLIKME MPOTUBOpEUYUE, Mpodiemy,
yCTaHaBJIMBAaTh HWCKOMOE€ W  JaHHOe, (opMuUpOBaTh  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUUTAaHUPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOTO
00beKTa, SIBJICHUS, MPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00beKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

e CaMOCTOSITENPHO (HOPMYITHPOBATH OOOOITICHUSI M BBIBOJBI TIO pE3yiIbTaTam
POBENEHHOTO HAOIIO/IEHUS, HCCIEIOBaHUS, OLICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHUI;

e TMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IPOIIECCA, a TAKXKE BbIIBUTATh
MIPEATNOJIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSX.

Pabora ¢ unopmanmeii:

e BBIABISTH ACPUUUTH UHGOPMALIMH, JTAHHBIX, HEOOXOJIMUMBIX HJisi OTBETA
Ha BOIIPOC U JJIsl pEUICHUs 3a]1a4u;

e BBIOMpaTh UWH(OpPMAIMIO W3  HWCTOYHWKOB  PA3JIUYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MH(POPMAITHIO
pPa3TUYHBIX BUJOB M (JOPM MPEACTABICHIS;

e CTPYKTYpUpOBaTh MHGOPMAIINIO, IPEACTABIATh €€ B pa3NMyHbIX (opmax,
WUTIOCTPUPOBATH Tpaprueck;

e OIICHUBATH HaJE&KHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIEHO
chopMyITUPOBAaHHBIM KPUTEPHUSIM.

2)  VHuueepcanvubie KOMMYHUKamue@Hwvle Oelicméus, 0becnevyusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



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

B X0/i€ 00CYKJIeHHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BICKa3bIBaTh UJI€U, HAIICJICHHbIE Ha TIOUCK
pEIIEHUs; COMOCTABIATh CBOM CYXIEHUS C CYXICHUSMHU JPYTUX
YYaCTHHUKOB JHajiora, oOHapyXHBaTh Pa3IU4Me U CXOJICTBO MO3MUIMI; B
KOPPEKTHOH Gopme hopMyTHpoBaTh Pa3HOIIIACHS, CBOM BO3PaKEHHUS;
OpPEACTaBIATh  pe3yjbTaThl  pELICHWS  3aJadd,  OKCIEepPUMEHTa,
UCCIIEJIOBaHMsI,  TPOEKTa;  CAMOCTOSITETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3CHTAMU 1 OCOOEHHOCTEN ayIUTOPUH.

CoTpyaHuyvecTBo:

3)

NOHMMAaTh W WCIOJB30BaTh  MPEUMYIECTBA  KOMAHIHOHM U
WHUBUTyJIbHON pabOThI pU pENIeHUH YU4eOHBIX 3a/1ay; IPUHUMATH 11EJTh
COBMECTHOM JEATEIHHOCTH, IUTAHUPOBATh OPTraHU3alUI0 COBMECTHOMN
paboThI, pactipeesiaTh BUABI pabOT, JOTOBApPUBATHCS, 00CYKIATh MPOIECC
U pe3yibTaT paboThl; 0000111aTh MHEHHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYyk1eHHS, 0OOMEH MHEHHU,
«MO3TOBBIE TITYPMbDY W WHBIC), BBIMOJIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOW JIEUCTBHS C JPYTUMH UWIEHAMHA KOMAaH/IbI,
OIICHWBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

Vuueepcanvuvie  pecynamuenvie  Oeticmeusl, obecneyusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCIU.
Camoopranusanus:

COCTABJISTH TUIAH, aJITOPUTM PEIICHUS 33a/1a4H, BRIOUPATh CIIOCO0 pelieHus
C Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUI C y4ETOM HOBOM
uHpopmaruu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABATEIbHOW pediaekcuu Kak OCO3HAHHS
COBEpUIAEMbIX JIEMCTBUIA U MBICTUTEIBHBIX MPOILECCOB, UX PE3YIbTATOB;
BJIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca U
pe3yJibTaTa peleHus MaTeMaTHYeCKOHN 3a/1auu;

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



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa IEU M YCIOBHSIM, OOBICHITH
IIPUYUHBI TOCTHKECHUS WIM HENOCTH)KEHHUS PE3YJIbTAaTOB IEATEIBHOCTH,
HAXOAHUTh OMIHUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATBI

10 KJTACC

OnepupoBatTh MOHATUSIMU: TOUKA, MPAMasi, IIIOCKOCTb.

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

OnepupoBaTh NOHATUAMU: MAPATIIETBHOCTh U NEPIEHAUKYISPHOCTD MPSIMBIX
U TNIOCKOCTEM.

KnaccupunupoBats B3aMMHOE PACMOJIOKEHHUE TPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTRBE.

OnepupoBaTh MOHATUSMH: JABYIPAHHBIM YroJi, TpaHU JBYTPAHHOIO YIJia,
pebpo ABYTrpaHHOTO yria; JUHEHHBIM YroJl JBYTPAHHOTO YTIJa; TpajycHas Mepa
JIBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATHUSMU: MHOTOTPAHHUK, BBIMYKJIBIA U HEBBIMYKIIBIHA
MHOT'OTPaHHHUK, JIEMEHTHI MHOTOIpaHHUKA, TPaBUIIbHBI MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOTPaHHUKOB (MUpamMujia; MpU3Ma,
MPSIMOYTOJIBHBIN TTapaJIJIeNIeTHIe I, KyO).

Knaccudummposatsb MHOTOTPaHHUKH, BbIOMpast OCHOBaHUS JUISL
Kiaccupukanuu (BBIMYKJIbIE W HEBBINYKJIbIE MHOTOTPAHHHUKH, IPaBUJIbHbBIC
MHOT'OTPaHHUKH; MPSAMbIC U HAKJIOHHBIE MPU3MBbI, TTapajlIeJICITUICbI).

OnepupoBaTh MOHITUSIMU: CEKYIIas IJIOCKOCTh, CECUEHHE MHOTOTPAaHHUKOB.

OOBSACHITH TPUHIHUIIBI TOCTPOCHUSI CEUEHU, UCTIONB3YsI METOJ, CJIE/IOB.

CTpouTh CE€UEHHS MHOTOTPAaHHHUKOB METOJOM  CJICIOB,  BBIMOJHATH
(BBIHOCHBIEC) TUIOCKHE YEPTEKU HU3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUI
CBEpxy, COOKY, CHH3Y.

Pemate 3a1aun Ha HAXOXKEHNUE TEOMETPUUECKIX BEJIMYUH IO 00pa3iaM Hiin
aIropuT™MaM, NPUMEHSAS HU3BECTHbIC AHAJIUTHYECKHE METOAbl NPU PEUICHUU
CTaHJIapTHBIX MaTeMAaTHYECKUX 3a7a4 Ha BBIYUCIICHUE PACCTOSHUN MEXIY ABYMs
TOYKaMH, OT TOYKH JO TPSAMONM, OT TOYKH JI0 TUIOCKOCTH, MEXIY
CKPEIIHUBAIOIIUMUCS MTPSIMBIMH.

Pemate 3a1aun Ha HAXOXKJEHNUE TEOMETPUUECKIX BEJIMYUH IO 00pa3iiaM Hiin
aIropuT™MaM, NPUMEHSAS HU3BECTHbIC AHAIUTHYECKHE METOAbl MpPU PEUICHUU
CTaHJAPTHBIX MaTeMaTHYECKUX 3aJad Ha BBIYUCJICHHUE YIJIOB  MEXIY
CKPCIIUBAIOIIUMHUCS MPSIMBIMH, MEXKIYy TMPSIMOM W  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMM, IByTPAHHBIX YTJIOB.



Boruncnsate 00BEMBI M MIJIOMAAN MMOBEPXHOCTEH MHOTOTPAHHUKOB (IpHU3Ma,
nupaMua) € TMpUMEHEHHeM (QOpMyJ; BBIYUCIATH COOTHOIIEHUS MEXIY
IUIOHIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MOTOOHBIX MHOTOIPAHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HHMOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPEICTaBICHHYIO Ha YepTekKax U
PUCYHKaX.

ITpumensaTh reomeTpuueckue (HaKkThl Ui PELIEHHs CTEPEOMETPUUYECKUX
3a/1a4, NMPEeAnoJaralolux HECKOJIbKO [IaroB PELICHMS, €CIU YCIOBHS IPUMEHEHUS
3aJlaHbl B ABHOM (opMe.

[IppuMeHATH NpPOCTEHIINE NPOrpaMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a1a4.

[IpuBoauTH HpUMEPBl MAaTEMAaTUYECKHUX 3aKOHOMEPHOCTEH B MPUPOLE U
JKW3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IpyMeHATh MOJTyYEHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH pPEAJbHBIC
CUTyallUh W IPUMEHATh HW3YYEHHBIC IIOHATHS B IPOLECCE IOWCKA PEIICHUS
MaTeMaTHYeCKU C(HOPMYIMPOBAHHONW MPOOJIEMBbI, MOJAEIUPOBATH PEAJbHBIC
CUTyallUM Ha S3bIKE TIEOMETPUM, HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, amnmapara aireopsl; pemarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUYECKUX BEJINYMH.

11 KIIACC

OnepupoBaTh MOHATUAMHU: IWIMHAPUYECKAs IOBEPXHOCTb, O00Opa3yrolue
[IMHAPUYECKON  TOBEPXHOCTH;  LWJIMHAP;  KOHUYECKas  IOBEPXHOCTb,
o0pa3yrolne KOHHYeCKO! MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3naBath Tena BpaiieHus (UIMHAP, KOHYC, cepa u map).

OOBACHATH CLIOCOOBI MOTYYEHUS TEJ BpAlLlCHUSI.

KnaccudumupoBaTs B3aMHOE pacrosoxeHue cepsl U MIOCKOCTH.

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

Bbruncnsate  00bEMBI M IUIOIIAJAM  TOBEPXHOCTEH TeN  BpalleHWS,
reOMETPHYECKUX TeJ C MPUMEHEHNEM (OPMYIL.

OnepupoBaTb TNOHATHUSMH: MHOTOTPAaHHHMK, BIIMCaHHBII B cdepy ¥H
ONMMCaHHBIM OKOJIO cdephl; cdepa, BOUCAHHAsT B MHOTOTPAHHUK WM TEJO
BpalllCHUS.

BbIUMCIATE COOTHOIICHUSI MEXIY IUIOMIAJSAMH MOBEPXHOCTEH W 00BEMaMu
MOJIOOHBIX TEJI.



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

BrInonHATh (BBIHOCHBIE) TNIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH 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 CBOMCTBAMHU OHU 00JIaJalO0T.

[IpuMeHsTh paBUIO MapajuieIenuIea.

OnepupoBaTh NOHATHAMU: IEKAPTOBbI KOOPJIWHATHI B MPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOPAaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBHI.

Haxonutb cymMMy BEKTOPOB M MPOU3BEECHUE BEKTOPA HA YHUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJSIpHOE MPOU3BEIEHUE, PACKIAAbIBaTh BEKTOp MO JIBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensTe reomeTpuueckue (aKThl Ui PEUICHHs CTePEOMETPUUECKUX
3aJ1a4, MPEANOIaratonX HECKOIbKO AroB PEIICHHUs], ECIIM YCIOBUS TIPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

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

Pemate 3amaum Ha JOKAa3aTelbCTBO MATEMAaTUYECKUX OTHOLICHHH U
HAX0XkJIEHWE FeOMETPUUECKUX BEJIMYMH M0 00pa3iaM Wi allfOpUTMaM, MPUMEHSsS
W3BECTHBIE METO/IbI IIPU PEIICHUH CTAaHAAPTHBIX MATEMATUYECKUX 3a1a4.

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

[IpuBoAMTH NpUMEPHl MATEMAaTUYECKHUX 3aKOHOMEPHOCTEH B MPUPOJIE U
YKU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpyMeHATh MOJYYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pPEAJIbHBIC
CUTyallUd W TPUMEHATh W3YUYEHHBIC IOHATHUS B MPOLECCE IMOUCKA PEMICHUS
MaTeMaTH4eCcKu CHOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPEabHBIC
CUTyallUM Ha S3bIKE T[EOMETPHUM, MCCIEN0BAaTh IIOCTPOEHHBIE MOJEIU C
UCIT0JIb30BAaHUEM F€OMETPUUYECKUX MTOHATUI U TEOpeM, anmnapara ajareopbl; pemarhb
MIPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Koutpoabsubie IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcsl
1 BBenenue B crepeoMeTpuio 8
) [IpsiMbIe ¥ TIIOCKOCTH B MPOCTPAHCTBE. 14 |
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN
3 [lepneHUKyYISIPHOCTD MPSMBIX U 12
IIJIOCKOCTEN
4 VYTl MeXAy NPSIMBIMU U TTIOCKOCTSIMU 10 1
5 MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 IToBTOpEHME: CEUECHMUS], PACCTOSHUS U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KJIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE

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

NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE

padoThI padoTsbI
pecypcebl

Tena Bpaienus 12

OO0BEMEI Tel 5 1

BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1

[ToBTOpenue, 06001IeHNE, . 1

cUucTeMaTH3allis 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTpoJsbHbIe
padoTsbI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

OCHOBHBIE TIOHSITUS] CTEPEOMETPHHU: TOUKA,
npsiMasi, MI0CKOCTh, IIPOCTPAHCTRBO.
[TpaBuina n300pakeHUs Ha PUCYHKAX:
M300paXeHHUsI IIIOCKOCTEH, MapalieTbHBIX
IPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

IMousTus: MEPECCKAIMNECH IIIIOCKOCTH,
Nnepecekarommecs npsaMas 1 rmjiIoCKOCTb

[TonsTus: MEPECCKAIHNECH IIIIOCKOCTH,
MNEpeCCKarnmurecs npsamMas U rmiI0CKOCTb

TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPHUU U CIEACTBHS U3 HAX

TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPHUU U CIEACTBHS U3 HAX

[TousTHE 00 aKCMOMATHYECKOM
MIOCTPOCHHUH CTEPEOMETPUH: aKCHOMBI
CTepeOMeTpI/II/I 1 CJICACTBUA U3 HUX

[NousTHE 00 aKCMOMATHYECKOM
MOCTPOCHHUH CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HAX




B3anMHOe pacmoiokeHue npsiMbIX B
IPOCTPAHCTBE: MepeCceKaroIuecs,

8 IapajulebHbIE U CKPEIIUBAIOIINECS
IIPSIMBIE
[TapamienbHOCT NPSAMBIX U IIJIOCKOCTEN B

9 [IPOCTPAHCTBE: NapajlIe/IbHBIE IPSIMBIC B
IIPOCTPAHCTBE; MAPAUIEIBHOCTD TPEX
IPSIMBIX
[TapamienbHOCT NPSAMBIX U IIJIOCKOCTEN B

10 npoctpaHcTse: [lapamienbHOCTh NPSMON U
IIJIOCKOCTH

11 VYrael ¢ cOHanpaBIE€HHBIMH CTOPOHAMM

12 Yroa Mexxay nIpsiMbIMU B IPOCTPAHCTBE

13 Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE

1 [TapaniaenbHOCTh MIOCKOCTE:
rapajieNbHbIE IIJI0OCKOCTH

15 CBolicTBa napajuIeIbHBIX INIOCKOCTEN
3HAKOMCTBO C MHOTOI'PaHHHUKAMH,

16 n300pakeHHEe MHOTOTPAaHHUKOB Ha
PHUCYHKaX, Ha IPOCKIIMOHHBIX YEepPTEkKaAX
HauanbHble cBefieHHs 0 KyOe U TMpamue,

17 UX pa3BEPTKU U Mojenu. CedeHus
MHOT'OI'DaHHUKOB
HauanbHble cBeieHHs 0 KyOe U THpamue,

18 ux pa3BépTku U Mojaenu. CedeHus
MHOT'OI'DaHHUKOB

19 [IpocrTeiine mpocTpaHCTBEHHBIE (GUTYPHI

Ha TUIOCKOCTH: TETpadp, KyO,




napajuieenuIe

20 ITocTpoenue ceuenunit

21 ITocTpoenue ceueHnit
KonTponpHas padora no teme "[Ipsimbie u

22 IJIOCKOCTH B IIPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN"
[leprieHAMKYISIPHOCTD MPAMOU 1

23 IJIOCKOCTH: TIEPIEHIUKYJISIPHBIE MPSIMBIE B
IIPOCTPAHCTBE

24 [Ipsmbie mapasienbHbie U
NEePHEHAUKYIISIPHBIE K ITIOCKOCTH

25 [IpsimMble napaienbHbIe U
NEPIEHIUKYIIIPHBIE K IIJIOCKOCTH

26 [Ipr3Hak nepneHIuKyJIIPHOCTH IPSIMOK U
IJIOCKOCTH

7 [Ipr3Hak nepneHIuKyJISIPHOCTH IPSIMOK U
IIJIOCKOCTH

73 TeopeMa 0 psIMOM ITEPIIEHAUKYIIAPHOU
IJIOCKOCTH

79 Teopema o mpsiMON EPIICHANKYIISIPHON
IIJIOCKOCTH

30 Teopema o0 mpsIMON EPIEHANKYIISIPHON
IIJIOCKOCTH
[lepnenuKynsip ¥ HaKJIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 INIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH

0 [lepneHaAuKyIsIp ¥ HAKIIOHHBIE: PACCTOSIHUE

OT TOYKHU OO IIIIOCKOCTHU, pACCTOAHHUC OT




IIPSIMOM 10 IIJIOCKOCTH

[leprieHauKyNIAp U HAKIOHHBIE: PACCTOSTHUE

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

34 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUAE OT
MPSAMOM 10 TIIIOCKOCTH

15 VYTIIBI B IPOCTPAHCTBE: YrOJ MEKIY
MPSMOU U TIIOCKOCTBIO

36 JIByrpaHHBIN yroJi, TMHEHHBIN yroil
JBYTPaHHOIO yria

37 JIByrpaHHbIN yroJl, TMHEUHBIN yroJl
JBYTPaHHOIO yria
[IeprieHUKYISAPHOCTD IIOCKOCTEN:

38 MPU3HAK NEPHEHIUKYIIPHOCTH IBYX
IJIOCKOCTEN
[IeprieHUKYISAPHOCTD IIOCKOCTEN:

39 IPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IIJIOCKOCTEN
[leprieHAUKYISAPHOCTD IIOCKOCTEN:

40 IIPU3HAK IEPIICHIUKYISAPHOCTH IBYX
IIJIOCKOCTEN

41 Teopema o0 TpEX nmepHeHUKYIApax

42 Teopema o Tpéx nepneHauKyIsIpax

43 Teopema o0 TpEX nmepHeHUKYIApax
KonTtponbHas pabora mo Temam

44 "I[lepieHANKYIAPHOCTD NPSIMBIX U

mIockocTe" u "Y bl MeXAy NPSAMBIMU U




II0CcKoCTIMHA"

45

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

46

[Ipu3ma: n-yronbHas npu3Ma; rpaHu U
OCHOBaHUS IPU3MBI; IIPSIMasi U HAKJIIOHHAs
npu3Mbl; OOKOBas U MOJIHAS TTOBEPXHOCTh
PU3MBbI

47

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

48

[Inpamua: n-yrojapHas NMpaMuaa, TPaHU U
OCHOBaHUE MUPaMU/JIbl; OOKOBAsI U MOJIHAS
MIOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yCeuE€HHAs MAPAMHUIA

49

[IpaBusibHBIE MHOTOTPAHHUKU: TTIOHSTUE
MPaBUILHOTO MHOTOIPAHHUKA; TPaBUIbHAS
npu3Ma U NpaBuiIbHAs IHPaAMUIA;
IpaBUJIbHAS TPEYTOJIbHAS MUpAMUAA U
MPAaBUIBHBIN TeTpadip; KyO

50

HpeI[CTaBJIeHI/Ie (0] HpaBI/IHBHBIX
MHOTOTPAaHHHUKAX: OKTAdIpP, TOJCKAdIP U
UKOCadIp.

51

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




Brraucienue 3J1eMEeHTOB MHOT'OI'PpaHHUKOB:

32 pé6pa, TuaroHau, yribl !
[Tnomans 60KOBOI MOBEPXHOCTH U TOJIHOM
53 MOBEPXHOCTH MPSIMOM TPU3MBI, TLIOIIAH 1
OCHOBaHUH, TeopemMa 0 OOKOBOIA
MOBEPXHOCTH NPSIMOM TPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH H
54 MOBEPXHOCTH MIPABIIILHON MUPAMUJIBI, 1
TeopeMa O TUIOIIAIN OOKOBOI MOBEPXHOCTH
YCEUYEHHOU MUPAMUIBI
55 KoHnTtponbHast pabota mo Teme 1
"MHororpaHHuku"
56 [TonsiTrie 06 06bEME 1
57 O06BEM nupaMuIsl 1
58 O0BEM TUpamMuIbI 1
59 O06BEM nupaMuIsl 1
60 O0BEM TUpamMuIbI 1
61 O0BEM TPU3MBI 1
62 O06BEM IpU3MBI 1
63 O0BEM TPU3MBI 1
64 Kontponbnas padota mo teme "O0bEMBI 1
MHOTOTPaHHUKOB"
[ToBTOpenue, 0600IIeHNE cUCTEMAaTH3ALUS
65 3HaHui. [locTpoeHne ceueHuii B 1
MHOTOTpaHHHUKE
[ToBTOpenue, 0600IIEHNE cUCTEMAaTH3ALUS
66 3HaHWUW. Bprunciaenue pacCTosHUN: MeXay 1

ABYMS TOYKaMH, OT TOYKHU OO HpSIMOfI, oT




TOYKH OO0 MIOCKOCTH, MCIKAY
CKpCIIUBAOIHUMHUCS ITPAMBIMU

67 Wrorosast kKoHTpoJbHASA paboTa

[ToBTOpEeHME, 0000IIIEHNE CUCTEMATH3AITUS
3HaHUW. BeIUKCIeHUE YTIIOB: MEXITY

68 CKPEIIMBAIOIIUMUCS TPAMBIMU, MEKITY
MPSIMOM M TUIOCKOCTBIO, IBYTPAHHBIX YTJIOB,

YIJIOB MEXAY MIIOCKOCTIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoanuecTBOo 4acoB

KonTposabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

JJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

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

B3aumHuoe pacrionoxxenue chepsl u
IUTOCKOCTH; KacaTenbHas INIOCKOCTh K
chepe; iomanb chepsl

Nzobpaxenue chepsl, mapa Ha
mockocT. CeyeHus mapa

[y apruveckas MOBEPXHOCTb,
o0pa3yoIne UIHHIPHIECKON
MMOBCPXHOCTHU, OCb HHHHHHPH‘ICCKOﬁ
IIOBEPXHOCTH

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

N3o0pakeHune MuIMHApPa Ha TUIOCKOCTH.
Pazpéprra nmmnapa. Ceyenus

IUIUHAPA (TTIOCKOCTBIO, TapaJIeTbHOM
WM NIEPIEHAUKYISIPHON OCH LIWJINHIPA)

Konnueckasi moBepXHOCTh, 00pa3yromime
KOHHYECKOW MOBEPXHOCTH, OCh H
BEPIIMHA KOHUYECKOW MOBEPXHOCTH




Konyc: ocHOBaHME U BEpILNHA,

8 oOpa3yromas 1 0Ch; TJI0MAb OOKOBOM 1
MOJHON MOBEPXHOCTH
Yceu€HHbII KOHYC: 00pa3yronye u

9 BBICOTA; OCHOBAaHHUA X OOKOBas
MOBEPXHOCTh
N3006paxkeHne KoHyca Ha MIO0CKOCTH.
Pa3Béprka koHyca. CeueHus: KoHyca

10 (III0CKOCTHI0, NapalIesIbHON
OCHOBAHHIO, 1 MJIOCKOCTBIO, IPOXOIAIICH
yepe3 BepIINHY)

1 Kom0Ounanus ten BpaieHus u
MHOTOTPaHHUKOB
MHOrorpaHHuK, ONMMUCaHHbBINA OKOJIO

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

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

14 O0BéM UIMHIIpa, KOHYCa

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

16 CooTHoIeHNs MEXy IUTOIAASIMHU
MOBEPXHOCTEH, 00hEMaMU MOAOOHBIX TET

17 Kontponbnas padota mo temam "Tena
BpameHus" u "O6beMbl Ten"

18 BekTop Ha MII0CKOCTH U B IPOCTPAHCTBE

19 CrnosxeHue 1 BBIYMTAHNE BEKTOPOB

20 YMHOKEHHE BEKTOpa Ha YUCIIO




21

Pasnoxxenne BekTopa 1o Tpém
HEKOMIUTaHapHBIM BekTopam. [IpaBuiio
napajuiefenumneaa

22

Pemenue 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPAaBUJI JEHUCTBUN C
BEKTOPaMHU

23

[TpsmoyronbHas cucreMa KOOpJUHAT B
npoctpancTse. KoopanHaTel BEKTOpA.
IIpocreiimue 3ana4n B KOOpAUHATAX

24

VYron mexay Bekropamu. CKansipHOe
MIPOU3BE/ICHNE BEKTOPOB

25

Beruncnenue yrioB Mex 1y NpsMbIMUA U
IIJIOCKOCTSIMU

26

KoopauHaTHO-BEKTOPHBIN METOA ITPU
pELICHUU TEOMETPUYECKUX 3a1a4

27

KontponbHas padota o Teme "BekTopsl
Y KOOPJIMHATHI B MPOCTpaHCTBE"

28

[ToBTOpeHme, 06001IeHNE 1
CUCTEMaTU3aluAa sHaHuii. OCHOBHEIE
¢burypsl, GpakTbl, TEOPEMBI Kypca
TUTAHUMETPUHI

29

[ToBTOpeHue, 06001IeHNE 1
CUCTEMaTU3aluAa sHaHuii. OCHOBHEIE
¢burypsl, GpakTbl, TEOPEMBI Kypca
TUTAHUMETPUHI

30

[ToBTOpeHue, 06001IeHNE 1
cUcTeMAaTHU3alns 3HaHUH. 3amaun
TUTAHUMETPUHU B METOJIBI HX PEIICHUS




[ToBTOpeHue, 06001IeHNE 1

31 cucTeMaTu3anys 3HaHui. 3agadu 1
TUTAHUMETPUH U METOJIbI UX PEIICHHUSI
[ToBTOpeHue, 06001IEeHNE 1

0 cucreMaru3anus 3HaHuii. OCHOBHBIE |
¢burypsl, ¢pakThl, TEOPEMBI Kypca
CTePEOMETPUH

33 HToroBast KOHTpOJIbHAs paboTa 1

14 [ToBTOpEHME, 0606H_IGHI:IG u |
cHCTEeMaTH3alus 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

['eometpus. 10— 11 knaccsl: yueOHUK 7151 00111€00pa30BaTENbHBIX YUPEXKICHUN
: 6a3zoBbIl ¥ npodunbHeIi. ypoBHu / [ C. Atanacsu, B. @ . byrysos, C. b.

Kanomues u np.] [Ipocsemenue, 2013 r

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

I'eomeTrpusi. 10— 11 kiaccel: yaeOHUK 17151 00111€00pa30BaTEIbHbIX
yapexaeHuit : 6a30Bbiid u podmibHbINA. ypoBHU / [ C. ATanacsH, B. @ .
byry3os, C. b. Kagomues u np.] IIpocsemenue, 2013 r

I'eomerpus. Aunaktuueckue matepuainsl o 10 kimacca. 3uB B.I'.

['eomerpus. Jlugaktuyeckue matepuansl ais 11 knacca. 3uB B.T'.

['eomeTpus 10-11. TToypounsie pazpadotku. C.M, CaaksH, B.®. byty3os
['eomeTpus 10-11. Metoauueckue pekoMeHaanuu k yaeonuky. C. Atanacsig, B.

@ . byry3os, C. b. Kanomiies u ap.

HHUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1) http://mathnet.spb.ru

2) http://www.problems.ru
3) https://uchebnik.mos.ru
4) https://education.yandex.ru/home

S)https://www.yaklass.ru
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