


HOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamma ydeOHoro kypca «l'eomerpus» 0a30BOro ypoBHS st
oOyuatomuxcst 10 —11 kimaccoB paszpabotaHa Ha ocHOBe DenepaibHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbLHOIO CTaHIapTa CPeAHEro 0o0IIero oopa3oBaHus,
C y4éTOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISIEMBIX K
MaTEMaTUYECKOMY OOpa30BaHUIO, W TPAJAUIHA POCCUUCKOTO 0Opa3oBaHUSI.
Peanuzamnus nporpamMMbl oOecrieunBaeT OBJIAJACHUE KITIOYCBBIMU KOMIICTCHITUSIMU,
COCTABJISIFOIIIUMH  OCHOBY JISI CAaMOPA3BHTHS M HEMPEPHIBHOTO 0OO0pa30BaHUS,
[EJIOCTHOCTh OOIIEKYJIbTYPHOIO, JHYHOCTHOTO U I[I03HABATEIILHOTO pPa3BUTHUSA
JUYHOCTH 00YYarOIIUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxnocTe ydeOHOro Kypca TE€OMETPHUM Ha YPOBHE CPEIHEr0 OOIIero
oOpa3zoBanusi OOyCJIOBJIEHA TMPAKTUYECKOW 3HAYMMOCTHIO METANpeJIMETHBIX |
NPEAMETHBIX PEe3yJbTaTOB OOYy4YeHHS TC€OMETPUH B HAIPABJICHUH JMYHOCTHOIO
pa3BuTUsl oOydaronuxcs, GopMupoBaHus (YHKIIMOHAIBHOM MaTeMaTHYECKOM
IPaMOTHOCTH, U3YUYEHUS IPYTUX YUCOHBIX TUCIUIUINH. Pa3BuTne y oOyuaromuxcs
MPaBUWIbHBIX MPEIACTABICHUM O CYHIIHOCTH U TMPOUCXOXKICHUU T'€OMETPUUECKUX
a0CTpakiMii, COOTHOIICHUH PEAJIbHOI0 W HJACAIBHOTO, XapaKTepe OTPa)KEHUs
MaTeMaTH4eCKOW HAyKOM SBJIEHUM M NPOLECCOB PEAJbHOIO MHpPA, MECTE
F€OMETPUHU B CUCTEME HAYK U POJIM MaTEeMaTUYECKOTO MOJICTUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYUHOT'O MUPOBO33PEHUS
ydaluxcsi, a Tak)Ke KauyeCTB MBIIUICHUSA, HEOOXOAUMBIX ISl ajanTalvd B
COBPEMEHHOM OOIIECTBE.

['eomerpus siBasieTcs OAHUM K3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak OO0ECIEeYMBAET BO3MOXKHOCTh H3YUYEHHS Kak
JTUCIUILUIMH €CTECTBEHHO-HAYYHOW HAINPABIECHHOCTH, TAK U T'YMaHUTAPHOM.

Jlornueckoe MbIUIieHHe, (GopMupyeMoe MpH HU3YYECHUH OOyYaronmMucs
NOHATUMHBIX OCHOB FT€OMETPUU U MOCTPOCHUU IETIOYKH JIOTHUECKUX YTBEPKACHUN
B XOJIC pEUICHUs] TeOMETPUYECKHX 3a7ay, YMEHHUE BBIJIBUTaTh M OIPOBEpPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCMOJIB3YIOTCA MPU PEUICHUH 3a7ad €CTECTBEHHO-
HAyYHOTO IIUKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHue opueHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JIACTAX MEATENILHOCTH uesioBeka. OpueHTalusl 4yeloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIUaIbHOTO ObITHS, dopma
OTPAKEHUSI OKPYXKAIOIIETO0 MHUpPA, YCIOBUE YCIEIIHOIO IMO3HAHUS M aKTUBHOIO
npeoOpa3oBaHusi  JAeUCTBUTENIbHOCTH. OnepupoBaHHe  MNPOCTPAHCTBEHHBIMU

oOpazamMu O00BEIUHSIET pa3Hble BUAbl y4eOHOH U TPYIOBOH JEATEIbHOCTH,
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ABIIIETCS OJHUM U3 MNPOPECCHOHAIBHO BAXKHBIX KAdyeCTB, MOATOMY aKTyallbHa
3aa4a (OpMUPOBaHUS Yy OOYYAIOIIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS KakK
Pa3HOBUAHOCTH OOpPa3HOTO MBIIUICHHSI — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JAEATEIHHOCTH 10 MHOTUM HaIlPaBICHUSIM.

Ilens ocBoeHust mporpamMmbl ydeOHOro kypca «l'eomerpus» Ha 0a3zoBOM
ypoBHE 00yueHus — 001eo0pa3oBareibHOE U OOLIEKYJIbTYpPHOE pPa3BUTHE
oOyyaronuxcst  4yepe3  oOecrneyeHue  BO3MOXKHOCTM  MPUOOpETEeHUs U
VICIIOJIB30BAHUSI CUCTEMATHYECKUX TE€OMETPUYECKUX 3HAaHWUM U  JCHUCTBUM,
creu(pUIHbIX T€OMETPUH, BOSMOKHOCTH YCIEIIHOTO MPOIOJKEHHsST 00pa30BaHUs
0 CIIEITUAIBHOCTSIM, HE CBS3aHHBIM C MPUKJIATHBIM HCIIOIH30BAHNEM I'€OMETPHH.

[Iporpamma no reoMeTrpuu Ha ©0a30BOM ypOBHE IMpeAHA3HAYEHaA IS
00y4aroluXxcsl CpeAHEN LIKOJIbI, HE UCIBITHIBABIINX 3HAUYUTENbHBIX 3aTPyIHEHUN
Ha YPOBHE OCHOBHOTO 00mIero oOpa3zoBanms. Takum oOpazoMm, oOydaromuecs Ha
06a30BOM YpOBHE JOJKHBI OCBOUTH OOIIME MATEMaTHUYECKHUE YMEHUS, CBS3aHHBIC
co crneuupuKod TeOMETPUU M HEOOXOJIMMBbIE IS KU3HU B COBPEMEHHOM
obmiectBe. Kpome 3T0ro, OHM MMEIOT BO3MOKHOCTh M3YUUTh I'€OMETPHUIO OoJiee
riIyOOKO, €cliu B JaJbHEWIIEM BO3HHKHET HEOOXOIWMOCTh B T€OMETPHYECKHX
3HaHUAX B NPO(eCcCHOHATBHON JeATEIbHOCTH.

JlocTikeHHe 1eM  OCBOEGHHS TMPOrpaMMbl O0ECIIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3anay. [IpuoputreTHbIMM 3aJayaMM  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 knaccax gBisiroTCS:

o (opMupoBaHHE TPEACTABICHHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYpPbl U1 OCO3HAHHE €€ B3aMOCBS3H C OKPYKAIOIIUM MUPOM,;

e (opMupOBaHHE MPEACTABICHUS O MHOTOTPAaHHHUKAaX M TejaxX BpalleHHus
KaK O BOKHEHIIMX MaTEMaTHYECKUX MOJENAX, MO3BOJISIONIUX OMUCHIBATH
Y U3y4YaTh pa3HbIC SBJICHHS OKPYKAIOIIETO MHUPA;

e (opmupoBaHue yMeHHsS paclo3HaBaTb Ha YepTekax, MOJCISIX U B
pearbHOM MHpPE MHOTOTPAHHUKH U TEJla BPAIlCHNUS;

e OBJAJCHUE METOAAMM PEIICHMs 3a/lady Ha MOCTPOEHHUS Ha M300paKEHUSIX
MPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHue yMEHHUSA OIEPUPOBATH OCHOBHBIMH TOHSATHUSIMH O
MHOTOTPaHHHUKAX U TeJIaX BPALICHHUS U UX OCHOBHBIMHU CBOMCTBAMH;

e OBJAJICHUE  QITOPUTMAMH  PEIICHUS  OCHOBHBIX  THIIOB  3ajad;
dbopMHUpOBaHHE  yMEHHUS MPOBOJIUTH  HECJOXKHBIE  JIOKa3aTeJbHbIC
paccy X JIe€HUsS B XOJ€ pELIEHHUS CTEPeOMETPUUYECKUX 3alad U 3ahad ¢
MPAKTUYECKUM CO/ICPKAHUEM;

e pa3BUTHUE  UHTEIUICKTYyallbHBIX ¥ TBOPYECKHUX crocoOHocTeN
oOy4Jarommxcsi, MO3HABAaTEIbHOM  AKTUBHOCTHU,  HCCIEIOBATEIBCKUX
YMEHHM, KpUTUYHOCTH MBIIICHUS;



e (opmupoBanue byHKIIMOHATBHON IPAaMOTHOCTH, pEJIeBaHTHOM
F€OMETPUU: YMEHHME DPACIO3HABATH IPOSBICHUS TIE€OMETPUUYECKHUX
NOHATUM, OOBEKTOB W 3aKOHOMEPHOCTEH B peaJbHbIX KU3HEHHBIX
CUTYyallMsIX M TMPU HU3YyUYEHUU JAPYTUX Y4YEOHBIX MPEIAMETOB, MPOSBICHUS
3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (HOpMyIUpOBaTh WX Ha S3bIKE
Tr€OMETPUM U CO3JABATh TEOMETPUUYECKNE MOJAEIH, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKAN anmapar [Js PEUIeHUs NPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4y, HHTEPIIPETUPOBATh U OLIEHUBATH ITOJIyYEHHBIE PE3YIIbTaTHI.

OTnUuuTENbHON OCOOEHHOCTHIO MPOrPaMMBbI SBIISIETCS BKIIOYEHHE B KypC
CTEPEOMETPUM B HaAyajle €ro HW3y4YeHUs 3aJ]ad, pelIaeMblX Ha YPOBHE
UHTYUTHUBHOT'O MO3HAHUS, U ONPEJCIEHHBIM 00pa30M OpraHM30BaHHAs padoTa Haj
HUMH, YTO CHOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U IPOCTPAHCTBEHHOI'O
MBILIJIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JAJbHEUIIEMY U3yYECHUIO ITPEIMETA.

[Ipeanourenue oTaAETCS HATSATHO-KOHCTPYKTUBHOMY METOJY O0YyUYE€HUs, TO
€CTh TCOPETUUYECKUE 3HAHHS MMEIOT B CBOEM OCHOBE YYBCTBEHHOCTbH IPEIMETHO-
IPAKTUYECKON JEATENBbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
ydaluxcsi B Kypce CTEPEOMETPUM IPOBOAUTCA 3a CUET pEIICHUS 3a4ad Ha
CO3JJaHME  TMPOCTPAHCTBEHHBIX 0O0pa3oB M  3a7a4y Ha  ONEpUpPOBaHUE
IPOCTPAHCTBEHHbIMU OOpazamu. Co3naHue oOpa3za MPOBOAMUTCS C ONOPOM Ha
HarJIAIHOCTh, a OIIepUpOBaHUE O0Opa3oM — B YCIOBUSX OTBICYEHHUS OT
HarJISAHOCTH, MBICIIEHHOTO U3MEHEHUS €70 UCXOIHOTO COAEPKAHUA.

OcHOBHBIE coepkaTenbHble TMHUKU Kypca «l'eomerpun» B 10—11 knaccax:
«MHororpanHukm», «lIpsiMble U IIIOCKOCTH B MPOCTPAaHCTBE», «Tena BpameHus»,
«BeKTOpBI U KOOPAMHATBI B IPOCTPAHCTBE». DOPMUPOBAHKE JIOTUUECKUX YMEHUN
pacrpenensercss HE TOJBKO IO COJAEpkKaTelIbHBIM JIMHUAM, HO W IO TOJaM
oOy4eHHs Ha YPOBHE CpETHEro 00111ero 00pa3oBaHusl.

ConepxaHnue 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM
OCBOECHHUSI paboueil mMporpamMmbl, paclnpeneNéHHbIM 10 rojaM oOOydeHus,
CTPYKTYPUPOBAaHO TaKuM 00pa3oM, 4YTOObI OBJAJICHUE TI'E€OMETPUUYECKUMHU
MNOHATUSIMU U HABBIKAMH OCYILIECTBIISIOCH MOCIJIEIOBATENIBHO U MOCTYIATENBHO, C
COOIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOUAINCH B
oOIIyI0 CUCTEMY T'€OMETPUYECKUX MPEACTABICHUN OOy4YaroIIMXCA, pacluupss U
yray0isas e€, 00pasys MpoUHble MHOYKECTBEHHbBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenne reometpun otrBoauTcs 2 4yaca B Henelto B 10 kinacce u 1 yac B
Hezemo B 11 kiacce, Bcero 3a Ba rojia 00yuyenus - 102 yueOHbIX daca.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KJIACC

IIpsiMmble M MVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbBIE  TIOHATHS  CTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHMOMATHYECKOM MOCTPOCHHHM CTE€PEOMETPHUU:
AKCUOMBI CTEPEOMETPHH U CIIEJICTBUS U3 HUX.

B3anmHoe pacnosiokeHue MpsMBIX B INPOCTPAHCTBE: II€pECEKaroluecs,
napajuleNIbHble M CKpeluBaroniuecs mnpsamble. [lapaimensHOCTs NpsAMBIX U
IJIOCKOCTEW B MPOCTPAHCTBE: MAPAJUIEIBHBIE TMPAMBIE B IPOCTPAHCTBE;
NapauieIbHOCTh TPEX MPSMBIX; MAPAIIIETBHOCTh MPAMOM M TJIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMM CTOPOHAaMM; YIOJd MEXAy NpPSAMBIMA B IIPOCTPAHCTBE.
[TapamienbHOCTD MIJIOCKOCTEN MapaJlyIeIIbHbIC IJIOCKOCTH; CBOICTBa
napajienbHbeIX IUIockocTei. [lpocrteiflne mnpocTpaHCTBEHHbIE (UIYphl Ha
IJIOCKOCTH: T€Tpadp, KyO, mapasiesenunes]; ToOCTPOCHHE CEUCHUH.

[leprieHAMKYIAPHOCTD NPSIMOM M IUIOCKOCTH: NEPIECHANKYIISPHBIE NPSIMbBIC B
IPOCTPAHCTBE, NPSAMBIE NAPAJUICIBHBIE W MEPIECHANKYISPHBIE K IIOCKOCTH,
NpU3HAK NEPHEHAUKYISIPHOCTH TMPSAMOA U IUIOCKOCTH, TEOpeMa O MpAMOU
NEPIEHAUKYIJSIPHON IUIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YIOJI MEXKIY IPSIMOU U
IJIOCKOCTBIO;  JABYTPAaHHBIM  yroj, JIMHEHMHBIM YroJ JBYTPaHHOTO  yTJIa.
[leprieHIMKYISp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKH JI0 NIJIOCKOCTH, PACCTOSIHUE
OT  TpsAMOM 10  IJIOCKOCTH,  TPOEKIMs  (GUrypel  Ha  IUIOCKOCTb.
IlepnieHIMKYIAPHOCTD  IJIOCKOCTEW: MPU3HAK  IEPIEHIUKYJSIPHOCTH  ABYX
IJIOCKOCTEN. Teopema o TpEX NEPHEHAUKYISPaX.

MHoOrorpaHHuKH

[ToHsITHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPaHHUKA, BBIMYKJIbIE
Y HEBBIITYKJIbIC MHOTOI'PAHHUKHM; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
OpU3Ma; TPAaHU U OCHOBAHUS MPU3MBI; MpsMas U HAKJIIOHHAs MPU3MbL; OOKOBas U
NOJTHAs IIOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuielienunes; U ero cBoicra. Ilupamupa: N-yronpHas nupamuga, TpaHd U
OCHOBaHUE MUPAMU/IbL; OOKOBAs U MOJIHASI TOBEPXHOCTh MUPAMU/IbL; IPaBUIIbHAS U
yced€éHHas nupamMuaa. OJEMEHTbl Npu3Mbl W nupamunabl. lIpaBunbHbIe
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHUMKA; MPABUJIbHAS MPU3MaA U
NpaBWJIbHAs MHUPAMUIA; NpPaBUJIbHAs TPEYrojibHas MNHUpPaMHUAA W TPaBUIIbHBIN
TeTpa’ap; KyO. IlpeacraBieHne O MpPaBUIBHBIX MHOTOTPAHHUKAX: OKTa3p,
noaekadap u ukocadap. CeueHnst npu3Mbl U TUPAMHUJIBI.



CumMeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  DJIEMEHTBI CHUMMETPUM B NHUpPaMHUAAX, MapajuiesenuIenax,
MPaBUWJIbHBIX MHOTOTPAHHHUKAX.

Boluucnenue 5SJeMEHTOB MHOTOTPaHHUKOB: pEOpa, AMAroHa M, YIJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TIOJHOW MOBEPXHOCTU MPSMOM IPU3MBI,
IJIOLAJb OCHOBAaHMM, TeopemMa O OOKOBOM NOBEPXHOCTH NPSIMOW MPU3MBIL.
[TImomansr OOKOBOM MOBEPXHOCTU W TOBEPXHOCTH MPABUIBLHON MHUPaMUJIBI,
TeopeMa O IUIomaau yceu€éHHOM mnmpamuabl. [loHstne 006 00béMe. OOBEM
MAPaAMHUJIbI, TPU3MBL.

[Tonobnsie Tenma B mpocTpaHcTBe. COOTHOUIEHUS MEXKIY IUIOIIASIMHU
NOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJI.

11 KJIACC

TeJsia BpaleHus

Hunmuuapudeckas MTOBEPXHOCTH, oOpasyroliue IUIHHAPUIECKON
MOBEPXHOCTH, OCh IIWJIMHIPUYECKON moBepxHOCTH. [lunwHAp: ocHOBaHWS U
OOKOBasi TMOBEPXHOCThb, OOpa3ylolllas M OCb, IUIONIaAh OOKOBOW M TIOJHOU
TTOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yromyue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHWYECKON MoBepXxHOCTU. KOHYC: OCHOBaHME W BEpIIMHA, 00pa3yroIias
U OCb, IUIONMIaJlb OOKOBOM UM TIOJHOM TIOBEPXHOCTU. YCEUEHHBIM KOHYC:
o0Opa3sylolle U BbICOTA; OCHOBAaHUA U OOKOBasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETP; IUIONIA/Ib TMOBEPXHOCTU CQEpHI.
B3anmuoe pacnonoxkenue chepsl U MIIOCKOCTH;, KacaTellbHAs IIOCKOCTh K cdepe;
JI011a1b ChEPHI.

N3o0paxkeHue Ten BpalieHus Ha MIOCKOCTU. Pa3BEpTKa IMIMH]Ipa U KOHYCA.

KoMmOuHanuu Tenm BpamieHWss ¢ MHOTOIPAHHUKOB. MHOTOTrpaHHUK,
OMMCaHHBIA OKOJIO cdepwl; cdepa, BNHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpaICHUS.

[Tonsitue 06 06BEME. OcHOBHBIE CBOMCTBA 00bEMOB Teil. Teopema 00 00bEMeE
IPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsuss u3z He€. OO0bEM IuIMHIpA,
KoHyca. O0BEM 11apa u mIomaab cepsol.

[Tono6nsie Tenma B mpocTpaHcTBe. COOTHOIIEHUS MEXKIY IUIOIIASIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI00HBIX TEll.

Ceuenuss nuuHApa (MapaielbHO W MEPHEHANKYISIPHO OCH), CEUEHUS
KoHyca (TapaJuieIbHO€ OCHOBAHHWIO M TPOXOJAIIEE HYepe3 BEPIINHY), CCUCHUS
nrapa.

BekTopbl M KOOPAMHATHI B MPOCTPAHCTBE



Bekrtop Ha miiockoctu U B mpoctpancTBe. Cll0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3noxkeHrne BEKTOpa Mo TPEM HEKOMIUIAHAPHBIM
BekTopaM. IIpaBwio mapamnenenunena. Pemenue 3amad, CBS3aHHBIX €
NPpUMEHEHUEM TIpaBUJl JAE€UCTBU ¢ Bekropamu. lIpsMoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel Bektopa. Ilpocreiimme 3amaun B
KOOpAMHATax. YTojl Mexay Bekropamu. CKaJSIpHOE NPOU3BEICHHE BEKTOPOB.
Brpruncienue yriioB Mexay OpsIMBIMH U IUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN
METO/]I IPU PEUICHUN T'€OMETPUYECKUX 3a]1a4.



IHNIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yibTaThl OCBOCHMS MPOTrpaMMbl y4eOHOTO MpeaMeTa
«MaremaTnka» XapakTepu3yrTCs:

I'paxxnanckoe BociMTaHue:

c(hOpMHPOBAHHOCTHIO TPAKTAHCKON MO3UIIMK 00YUaIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOTO WIEHAa POCCHUHCKOrO OOIIEeCTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
npoleayp TpaxaaHCKOro ooOmiecTBa (BbIOOPHI, OMNPOCHl U Tp.), YMEHHEM
B3aUMOJICMCTBOBAaTh C COLUMAIBHBIMU HHCTUTYTAMHU B COOTBETCTBUU C HX
GYHKIHUSIMU ¥ HA3HAYCHUEM.

IMaTpuoTHyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKOM IpaxAaHCKOW UICHTUYHOCTH, YBOXKCHUS K
IIPOLIOMY Y HACTOAILIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCHMCKUX MATEMATHUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKEHHN B JIPYrMX HaykaxX, TEXHOJIOTHAX, cdepax

SKOHOMHUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
OCO3HAaHUEM Ty XOBHBIX LIEHHOCTEN POCCHICKOrO HapoJa;

c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTHYECKOTO  TOBEICHUS,
CBSI3aHHOTO C NMPAKTUYECKUM MTPUMEHEHHEM JIOCTHIKEHUM HAYKU U JEATEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIaJIa B IOCTPOCHUE YCTOMUYUBOTO OYIyIIIEro.

IcTeTHYECKOe BOCIIUTAHHUE:

ACTETUYCCKUM OTHOIIEHUEM K MHUPY, BKIIOYAs 3CTETUKY MaTEMaTHYCCKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1ad4, perieHu, paccyXJIeHUM;
BOCIIPMUMYHUBOCTBIO K MATEMATHYECKUM aCTIEKTaM Pa3INYHBIX BHJIOB HCKYCCTBA.

du3nveckoe BOCIIUTAHME:

c(hOPMHPOBAHHOCTHIO yMEHHUS TPUMEHATh MaTEMaTUYECKHE 3HAHUS B
WHTEpecax 370poBoro u 6e3omacHoro obpasa >KM3HH, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3J0pOBBIO (3710pOBOC IMHUTAaHHUE, COATAHCUPOBAHHBIM PEKUM 3aHATHH U

OT/bIXa, peryispHas duznueckas aKTUBHOCTb); (bu3nUecKoro
COBEPILIEHCTBOBAHMUS, npu 3AHATHIX CHOPTUBHO-037]0POBUTEIHHOM
TSI TEIbHOCTBIO.

TpyaoBoe BocniuTanue:

TOTOBHOCTBIO K TPYJly, OCO3HAHHEM LIEHHOCTH TPYAOJIOOUS; UHTEPECOM K
pasnuyHbiM  cpepaM  MPOPECCUOHAIBHOM  JESATENBHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ TMPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOP



Oynymieir mpodeccuu U pearn30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TLIAHBI;
TOTOBHOCTBIO M  CIOCOOHOCTBIO K  MAaTreMaTHYeCKOMY OOpa3oBaHHUIO U
caMo0Opa30BaHHI0 Ha MPOTSKCHHH BCEH JKU3HU; TOTOBHOCTBIO K aKTHBHOMY
YUYaCTHIO B PEIICHUH MTPAKTUYCCKUX 3a7[a4 MAaTeMaTHUECKOW HAPaBICHHOCTH.

IKOJIOTHIECKOE BOCTIMTAHHUE:

c(OPMUPOBAHHOCTHIO JKOJOTHYECKOHW KYJIBTYpbl, MOHHMAHHUEM BIIUSHUS
COLIMATIbHO-IKOHOMHYECKHX TPOIECCOB Ha COCTOSHHE MPUPOTHOM M COLMAIBHOU
Cpelbl, OCO3HAHHEM TJIOOATBLHOIO  XapakTepa SKOJOTHYCCKUX  TMPOoOIIeM;
OpHEHTAIMCH Ha NMPUMEHEHHE MAaTEeMAaTHYCeCKHX 3HAHWUHU IS pEIICHHs 337ad B
o0JacTH OKpYyXarollel Cpeabl, IUIAHUPOBAHUSA IOCTYIIKOB MW OIEHKH HX
BO3MOXHBIX MTOCIICJICTBUH ISl OKPY KAIOIICH CPEIIbI.

ILleHHOCTH HAYYHOTO MO3HAHUS:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ¥  OOIICCTBCHHOH MPaKTUKH, ITOHUMaHHEM
MaTeMaTHYeCKOM HayKu Kak cdepbl 4YeloBEYECKOH JESTeIbHOCTH, 3TaloB ¢
pa3BUTHS W 3HAYMMOCTH IS Pa3BUTHS I[MBWIM3ALWW; OBJIAJICHUEM S3BIKOM
MaTEeMAaTHKH M MaTeMaTHYeCKOW KYJIbTYpOW KaK CpEJICTBOM IIO3HAHHS MHPA;
TOTOBHOCTBIO OCYIIECTBIISITh TPOCKTHYIO M HCCIEIOBATCIBCKYIO IESTEIBHOCTD
WHIMBUYaTbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenmMeTHbIe pe3ybTaThl OCBOCHHS MPOTPAMMBI Y4eOHOTO MpeaMera
«MaremaTuka» XapaKTepU3yrTCs OBJIAJICHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHBIMU  OCLCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0eticmeUsMU, YHUBEPCATbHBIMU Pe2YIAMUSHLIMU OeUCTNEUIMUL.

1)  Vuueepcanonvie  nosnasamenwvuvlie  Oelicmeus, — 0becneuusarom
Gopmuposanue 6a306blX KOSHUMUBHLIX NPOYECCO8 00y4arowmuxcs (oceoenue
Memo008  NO3HAHUA — OKpYdCcamowe20  Mupa;  npumeHeHue  J102U4ecKux,
ucciedo8amenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

Ba3oBble Jjoruueckue aeicTBUA:

e BBIABIIATHh U XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA MATEMAaTUYECKUX
OOBEKTOB, TOHSATHN, OTHONIEHWH MEXAY TOHATUIMH; (HOPMYIUPOBATH
ONpeeCHUS  TOHATWH; YCTaHABIIMBAaTh CYIICCTBCHHBIA  TPH3HAK
KJIaCCU(UKAIMK, OCHOBAHWS I OOOOIICHHUS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (QopMyIHpOBaTH W MNPeoOPa3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTpPULIATEIbHBIC, CAWHUYHBIC, YaCTHBIE W OOIIHE;
YCIIOBHBIC;



e BBIABIATH  MaTEeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTuBopeurss B (aKkTax, JaHHBIX, HAONIOACHUSAX W YTBEPKICHHSIX;
npeasiaraTh  KpUTEPUH  JUIS  BBISIBJICHUS — 3aKOHOMEPHOCTEH U
MIPOTUBOPECYUHH;

e JleJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, NIETyKTUBHBIX U
WHIYKTUBHBIX YMO3aKITFOUCHHUH, YMO3aKIFOUCHHUH 110 aHATIOTHH;

e TIPOBOINTH CaMOCTOSTEIILHO JI0Ka3aTelIbCTBA MaTEeMaTHICCKUX
YTBEPKIICHU (TPSAMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIUIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKIE€HUS U BBIBOJIBL;

e BBIOMpaTh cHoco0® pelreHus ydeOHOW 3ajadyu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIIEHUs, BHIOUpATh HaMbOOJEe TMOAXOIANMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIICTICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareiabckue AeiicTBUS:

e HCIIOJBH30BAaTh BOMPOCHI KaK MCCIEAOBATENbCKUI MHCTPYMEHT MO3HAHUS;
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIHME MPOTUBOpEUne, MpodiIemy,
yCTaHaBIWBAaTh HWCKOMOE€ W  jJaHHOe, (opMUpoBaTh  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UITUIO, MHCHHE,

e TMPOBOJUTH CaMOCTOATENHHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIC/IOBAHME TI0 YCTAaHOBJICHMIO OCOOCHHOCTEH MaTeMaTH4eCKOTO
o0BeKTa, SIBICHWS, TIPOIECCA, BBIIBICHUIO 3aBUCHMOCTEH MEXIY
00BEKTaMH, SIBICHUSIMH, TIPOIECCAMU;

e CaMOCTOSTENBHO (HOPMYITUPOBATH OOOOIIEHUS M BBIBOJBI 110 PE3yJIbTaTaM
MPOBEAEHHOTO HAOIOEHUs, WCCIEIOBAHMS, OLEHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTATOB, BEIBOJOB U 000OIICHUIA;

e TPOTHO3MPOBATH BO3MOXHOE Pa3BHTHE IPOIECCA, a TAKXKE BBIIBUTATh
MPEANOIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmaumei:

e BBIABIATH JACPUIUTH WHGOPMAIINH, JTaHHBIX, HEOOXOIUMBIX IJIi OTBETA
Ha BOIPOC U ISl pEUICHUS 3a]1a4H;

e BbIOMpaTh UMH(OpPMAIMIO U3  UCTOYHHUKOB  PA3NUYHBIX  THUIIOB,
aHAIM3UPOBaTh, CHCTEMATH3UPOBATh W WHTEPIPETHPOBATH WH(POPMAITHIO
Pa3TUYHBIX BUIOB ¥ (OPM MPEACTABIICHHUS;

e CTPYKTYypUpOBaTh MH(MOPMAIIUIO, IPEJICTABIATH €€ B pa3IMYHBIX (HOpMax,
WJLTIOCTPUPOBATH Tpaduuecky;

e OIICHUBATH HaJEKHOCTD uH(bopMaIu 1o CaMOCTOSITENTEHO
chOPMYITUPOBAHHBIM KPUTCPHUSIM.

2)  Yuusepcanouvie KOMMyHUKamueHwvle  Oclicmeus, 0becnedusarom

copMUpo8aHHOCMb COYUATLHBIX HABLIKOE 00YUaAIOUUXCAL.
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OOmenue:

BOCIIpUHUMATh W (GOPMYJIHpPOBATH CYXICHHUS B COOTBETCTBUU C
YCIIOBHSIMHU U TICJISIMH OOIIICHUS; SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO
TOYKY 3pPCHHsI B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHus 3a/1a4i, KOMMEHTUPOBAThH MMOJTYyUYEHHBIN pe3yJIbTar;

B X0/Ie 00CyXJIeHUS 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIa€MOM TEMBI,
poOJIEMBI, pelIaeMoi 3a/1auu, BEICKA3bIBaTh UCH, HAIICIICHHBIC HA TIOUCK
pEIICHHS; COMOCTaBIATh CBOM CYXKIEHUS C CYXKICHUSIMH JIPYTUX
YYaCTHHKOB JUaiora, oOHapy>KWBaTh Pa3IMuMe W CXOJICTBO TO3UIINH; B
KOPPEKTHOU opMe HopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHNS,
OPEICTaBIATh  pPE3yNbTaThl  pEIICHUS  3aJadd,  OKCIICPUMEHTA,
UCCJICIOBaHMs,  TPOEKTa;  CaMOCTOSITENIbHO  BBIOMpaTh  (opmar
BBICTYTUICHHUS ¢ YIETOM 3a]1a4 TIPE3CHTAIIMN M OCOOCHHOCTEH ayIUTOPHUH.

CorpyaHu4ectBo:

3)

NOHMMAaTh W WCIOJb30BaTh  MPEUMYINECTBA  KOMAHIHOW U
WHIUBUyJIbHON pabOThI MPU PEIICHUH YUYEOHBIX 3a/1ay; TPUHUMATh 11eJIb
COBMECTHOW JEeATEIBHOCTH, IUIAHUPOBATH OPTAHMU3AIUI0 COBMECTHOM
paboThI, pactpenensTh BUABI padoT, TOTOBApUBATHCS, 00CYXKIaTh IMPOIIECC
U pe3yabTar paboThl; 00001aTh MHEHHSI HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B IPYIIIOBBLIX (popmax paboTsl (00CyXIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIE); BBIMOJIHATH CBOIO YacTh pPabOTBI H
KOOPJIMHUPOBATh CBOW JICUCTBHS C JAPYTMMH YjIeHAMH KOMAaHJIbI;
OIICHMBATh KAa4€CTBO CBOETO BKJajJa B OOIIMI MPOAYKT MO KPUTEPHSIM,
chOpMyIMPOBAHHBIM YYACTHHKAMU B3aUMOJICHUCTBUSI.

Vuueepcanvnuvie  pecynamuenvie  Oelicmeus, obecneuusaiom

GdopmuposaHue cMviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTAaBJISATH IUIAH, AITOPUTM PEIICHHS 3a]]a4H, BRIOUPATh CIIOCO0 pelieHus
C YIETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C YIETOM HOBOM
nH(pOpMaITUH.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMHM  TO3HABATEIBHOM peQIEKCHMM KaK OCO3HaHUs
COBEPIIAEMBIX JAEUCTBUH U MBICIUTEIBHBIX MPOILECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTpOJISI Ipoliecca U
pe3yJibTaTa PelICHUsI MAaTEMATUYECKOU 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh IPU PEIICHUU
3aJlaud, BHOCUTH KOPPEKTHUBBI B JICSATECIIBHOCTh HAa OCHOBE HOBBIX
00CTOSTENIbCTB, JaHHBIX, HAWICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;
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e OIICHMBATh COOTBETCTBHE pe3yjbTaTa MU U YCJIOBUAM, OOBSICHATH
IIPUYUHBl JTOCTHKECHHUS WIM HENOCTHKECHHUS DPE3YJIbTAaTOB AECATEIBHOCTH,
HaXOJIUTh OMIMOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

HPEJMETHBIE PE3YJIBTATBI

10 KUIACC

OmnepupoBaTh MOHATUSIMH: TOYKA, TIPsIMasi, TIOCKOCTb.

[IpuMeHSTh aKCHOMBI CTEPEOMETPUU W CICICTBUS W3 HHUX TPH PEHICHUH
T€OMETPUUYECKUX 3a]1a4.

OmnepupoBaTh NOHITHAMU: MMAPATUICTLHOCTD U MEPIEHINKYIISIPHOCTD MPSIMBIX
Y IUNIOCKOCTEN.

KrnaccuduiupoBars B3aWUMHOE pACIIOJIOKCHHE TIPSIMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATHUSIMH: ABYTPAaHHBIA YTroJ, TpPaHW JBYTPAHHOTO YTJIa,
pedpo IBYIpaHHOTO YTJia; JUHEHHBIM YroJl JBYTPAaHHOTO YIJIa; TpajycHas mepa
JIBYTPAHHOTO yTJIa.

OnepupoBarh TOHATHSIMH: MHOTOTPAHHUK, BBITYKJIBIA M HEBBITYKIIbIHA
MHOTOTPAaHHHK, JIEMEHTHI MHOTOTPaHHUKA, TPAaBWILHBI MHOTOTPAaHHUK.

Pacro3HaBaTh OCHOBHBIE BHUIbI MHOTOI'PAHHHMKOB (ITMpaMuia; TpuU3Ma,
PSIMOYTOJIbHBIN Mapaliiesienurie, Kyo).

KmaccudummpoBarh ~ MHOTOTpAaHHHWKH,  BBIOMpass ~ OCHOBaHUSA IS
Kkiaccu(ukanuy  (BBITYKIbIE W HEBBIMYKJIBIE MHOTOTPAHHUKHW;, TPABHIbLHBIE
MHOTOTPaHHHKH; TIPSMbIC U HAKJIOHHBIE TIPU3MBI, TTapalIeIICITUTICBI).

OnepupoBarh MOHATHUAMH: CEKYIIasi TNIOCKOCTh, CEYCHHE MHOTOTPAaHHHUKOB.

OOBACHATH IPUHITUIIBI IOCTPOCHUSI CEYEHUH, UCTIONB3YS METO]] CJICIOB.

CTpouTh CEUCHHWS MHOTOTPAHHMKOB METOJIOM  CIJICJIOB, BBITIOJHATH
(BBIHOCHBIE) TIOCKHE YEPTE)KH W3 PUCYHKOB TMPOCTHIX OOBEMHBIX (UTYp: BUI
CBEpxy, COOKY, CHH3Y.

Pemate 3a1aun Ha HAXOXKIECHUE TEOMETPUUECKUX BEIMUWH IO 00pa3Iiam Win
aNropuT™MaM, TPUMEHSS HW3BECTHBIC AHAIMTUYECKUE METOJbl TPHU PEIICHUU
CTaH/JIAPTHBIX MAaTEMaTUYECKUX 33/1a4 HA BBHIYMCICHUE PACCTOSIHHA MEXTY IBYMsI
TOYKaMHU, OT TOYKA JO TPSIMOHM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPENTUBAIOIIUMHUCS MPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXKACHUE TCOMETPUICCKUX BEJIMYUH 10 00pa3aM WiIu
QITOPUTMAaM, TIPUMEHSS HW3BECTHBIC aHAIMTHYCCKHE METOABl TPH PpEIICHUU
CTAaHJAPTHBIX  MAaTEMAaTHYCCKUX 3aJad Ha  BBIYUCIICHHUE YIJIOB  MEXIY
CKPENIMBAIOIUMHUCS TPSIMBIMH, MEXKIYy TNPSIMOM H  TUIOCKOCTBIO, MEXKIY

IIJIOCKOCTAMM, IBYI'PAHHBIX YTJIOB.
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Brruncnars oObEMBI U IJIOMIAIM TTIOBEPXHOCTEM MHOTOIPAaHHUKOB (IIpU3Ma,
nupaMmmjia) ¢ TMNpUMEHEHUEeM (QOpMYyJ; BBIYUCIATH COOTHOIIEHUS MEXIY
IJIOIIAISIMU TTIOBEPXHOCTEH, 00bEMaMH TTOJOOHBIX MHOTOT'PAHHUKOB.

OnepupoBarh MOHATHUSMU: CUMMETpPUS B TIPOCTPAHCTBE; ILEHTP, OCh H
MJI0CKOCTh CHMMETPUU; LIEHTP, OCh U TIOCKOCTh CUMMETPUU (PUTYPHI.

N3BnekaTh, mnpeoOpa3oBbIBaTh M HUHTEPIPETUPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPEJCTABICHHYIO Ha YepTexax U
PUCYHKAX.

[Ipumensarp TeoMerpudeckue GakThl ISl PEHICHUS CTEPEOMETPUUYECKUX
3a71a4, MPEANOoIAratoluX HECKOIbKO IAroB PEUICHUS], €CJIM YCIOBUS MPUMEHEHUS
3a/1aHbl B IBHOU (hopme.

[IpuMeHsATh mpoCTEHIIME MPOrpaMMHBIE  CpPEICTBA M DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CHCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7a4.

[IpuBOIUTH NpHUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE H
KWU3HU, PACTIO3HABATh MIPOSIBJIEHNE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJIydYEeHHBIE 3HAHUS Ha IPAKTUKE: aHAIM3UPOBATH PEajbHbIC
CUTYyalluM W TMPUMEHATh W3YUYECHHBIE TOHSTHUA B MPOLECCE IOKWCKA PEUICHUA
MaTeMaTH4ecku CHOPMYJIMPOBAHHOW TPOOJEMbI, MOJEIUPOBATh peajbHbIC
CUTyallUh Ha $3bIKE T[E€OMETPUH, MCCIEAOBaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI M TEOpEM, anrmapara ajareOpsbl; penarh
MPAKTUYECKUE 3a]]a4, CBA3AHHbBIE C HAX0XKICHUEM T€OMETPUUECKUX BEJIMUMH.

11 KIIACC

OnepupoBaTh TOHITHSAMHU: IWJIWHIAPHYECKAs MOBEPXHOCTh, OOpa3yroIIHe
IUJUHIPUYECKOW  TMOBEPXHOCTH;,  IWIMHAP;  KOHWYECKas  MOBEPXHOCTb,
oOpa3yrolre KOHHYECKON MOBEPXHOCTH, KOHYC; cpepruecKasi IOBEPXHOCTb.

Pacnio3naBats Tena BpameHus (IWIMHIP, KOHYC, cdhepa U map).

OOBACHATH CITOCOOBI MOTYUYEHHUS TE BPAILICHHUS.

KnaccudunmpoBaTts B3auMHOE pacroyioskeHue chepbl U MIOCKOCTH.

OnepupoBarh NOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA
CEerMEHTA; IIAPOBOW CJIOM, OCHOBAaHUE IIAPOBOI0 CJIOS, BBICOTA LIAPOBOTO CIIOS;
11apOBOM CEKTOP.

Beuucnare  00bEMBI M TUIOIIAAW  TOBEPXHOCTEW TEJI  BpalllCHHS,
re€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYyII.

OnepupoBarh TMOHATUSMH: MHOTOTPAaHHUK, BIHCAHHBIA B chepy
OMMCaHHBIA OKOJIO cdephl; chepa, BOUCAHHAS B MHOTOTPAHHUK WU TEJO
BpalICHUS.

13



BoraucisaTe COOTHOMICHHS] MEXAY IUIOMAASIMU MMOBEPXHOCTEH W 00BbEMaMH
MOJI00HBIX TEI.

N3o0paxkats u3ydaemble (QUTYPBI OT PYKH W C TPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BeimosHITE (BBIHOCHBIC) INTIOCKHE YEPTEIKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX
buryp: BUI CBepXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHUS.

W3Biekarb, WHTEPIPETUPOBATH M MPeoOpa3oBbIBaTh HHGOPMAIHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUrypax, Mpe/CTaBICHHYI0 Ha YepTekax U
pHCYHKax.

OmnepupoBaTh MOHATHEM BEKTOP B IMTPOCTPAHCTBE.

BeimonHsITh  IEWCTBUSA  CIOKEHHST BEKTOPOB, BBIYUTAHUS BEKTOPOB M
YMHOEHHUSI BEKTOpA Ha YUCJI0, OOBSICHAThH, KAKHMHU CBOMCTBAMH OHH O0JIa/IafOT.

[TpuMeHsTh MPaBUIIO MapasuIeIeuIe/a.

OmnepupoBaTh MOHATUSIMU: IEKAPTOBBI KOOPIWHATHI B MPOCTPAHCTBE, BEKTOP,
MOAYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YIOJd MEXIy
BEKTOPaMH, CKaISIPHOE MPOU3BEJICHUE BEKTOPOB, KOJUIMHEAPHBIC M KOMILIAHAPHBIC
BEKTOPBI.

Haxomutbs cymMMy BEKTOPOB M MPOM3BEICHNE BEKTOPA HA YUCIIO, YTOI MEKIY
BEKTOpPAMH, CKaJsipHOE TMPOU3BEACHUE, pACKIAJbIBaTh BEKTOp MO JBYM
HEKOJIJTMHEAPHBIM BEKTOPaM.

3amaBaTh MIOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CHCTEME KOOPIMHAT.

[IpuMeHATh TeoMeTpudeckrne (akThl ISl PEIICHHS CTEPEOMETPUUYCCKUX
3a/1a4, IPEATOJIaraloIX HeCKOJIBKO MIAaroB PeIIeHUs], €CII YCIIOBUS TPUMEHEHUS
3a/1aHbI B IBHOU (hopMe.

Pemate mpocrelimme reoMeTpUYeCKUe 3aJadd Ha TPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/1a.

Pemarp 3amaum Ha J0Ka3aTeNbCTBO MaTEMAaTHYECKUX OTHOIICHHH W
HaXO0XXJICHHUE TEOMETPHUUCCKHUX BEIUYMH 10 00pasiaM WK alfOPHTMaM, IIPUMEHSIS
M3BECTHBIC METOBI TP PEIICHUHN CTaHIAPTHBIX MaTEMAaTUYECKHUX 33]1a4.

[IpumeHsATh mpocTeiiiue NTporpaMMHBIE  CPEICTBA W DJIEKTPOHHO-
KOMMYHHUKAIITMOHHBIE CUCTEMBI TP PEIICHUH CTEPECOMETPHUICCKUX 3a/1a4.

[IpuBoaUTE MpHUMEPHl MaTEMATHYECKHX 3aKOHOMEPHOCTEH B NPHUPOJE H
KU3HH, PACIIO3HABAThH MPOSBICHUE 3aKOHOB T€OMETPHHU B UCKYCCTBE.

[IpuMeHsATh MOJy4YeHHBIC 3HAHHMS Ha TMPAKTHUKE: aHAJIU3UPOBATh PEAIbHBIC
CUTyallud W TIPUMEHATh H3Y4YEHHBIE IIOHSATHUS B MPOIECCE IMOUCKA PEIICHUs
MaTEeMaTUYeCKh CPOPMYIHPOBAHHON TMPOOJIEMBI, MOICIUPOBATH PEaTbHBIC
CUTyalli Ha S3bIKC TEOMETPHH, MCCIECI0BAaTh IOCTPOCHHBIC MOJICIH C
UCIIOJIb30BaHNEM I'€OMETPUUYECKHUX IMMOHATHH U TEOpEM, arrapara ajareophl; pemarh
IpaKTHYECKUE 3aa9H, CBI3aHHBIC C HAXOXKICHHEM T€OMETPUUCCKUX BEJTUYHH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Kontpoabubie | IlpakTunueckue
n/n NMPOrpamMmblI Bcero o0pa3oBaTesibHbIE
padoThI padoThbI
pecypchl
bu6muoreka [IOK
1 B 10
BE/ICHIE B CTEPCOMEIPHIO https://m.edso0.ru/1c209e37
5 [IpsimMbIe M TUIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnmoreka [JOK
[TapannenbHOCTh NPSMBIX U IUNIOCKOCTEN https://m.edso0.ru/1c209e37
3 IlepnieHqUKyYIAPHOCTD NPSMBIX U 12 bu6mmorexa LIOK
IJIOCKOCTEMN https://m.edso0.ru/1c209e37
but6mmoreka [IOK
4 1 1
VYT MEKTY IPMBIMH U TUTOCKOCTSIMH 0 httos://m.eds00.ru/1c209e37
bubmuorexa [IOK
M 11 1
0 HOTOTPATHIKH https://m.edso0.ru/1c209e37
N bubmuorexa [IOK
6 06 9 1
DOMBI MHOTOTPAHHIKOB https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
7 IT : 4 1
OBTOpPEHHUE: CEUCHHUS, PACCTOSIHUS U YTJIbI httos://m.eds00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5} 0
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHBbIE
HanmeHnoBaHmue pa3jiesioB U TeM (undposrbie)
Ne n/m Konrpoabubie | IIpakTHyeckue
NMPOrpaMMbI Beero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypchl
bu6mmorexa [IOK
T 12
©J1a BpatieHist https://m.edsoo.ru/1c209e37
N bubmuorexa [JOK
5 1
OOBEMEL TEN https://m.edso0.ru/1c209e37
BekTopsl M KOOpAMHATEI B IPOCTPAHCTBE 10 1 bubmorexa OK
p P poctp https://m.edsoo.ru/1c209e37
[ToBTOpenue, 0600IICHNE, 7 1 butmmoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edso0.ru/1c209e37
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0
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HNOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasnbie | IlpakTnyeckue
n/n Bcero U3y4eHusi | oOpa3zoBaTejbHbIE
padoTsI padoTsbI
pecypchl
OCHOBHBIE TIOHATHUS CTEPEOMETPUH:
TOYKa, MpsiMasi, MII0CKOCTh,
npoctpanctBo. [IpaBuna
1 M300pakeHUsI HAa PUCYHKaX: 1 bubmorexa [JOK
p pucy o https://m.edsoo.ru/aecc77cd
M300paKeHUS TIOCKOCTEH,
napasuieIbHBIX MPSMBIX (OTPE3KOB),
CEpeIMHBI OTPE3Ka
[TonsTus: nepecekaromuecs
2 [UIOCKOCTH, IIEPECEKAIOIIMECS IPAMAst 1 bubmmorexa [OK
> T°P P https://m.eds00.ru/2d8a9c99
U TUIOCKOCTh
[ToHsTHS: TIEpeceKarOIIUeCs
3 IUIOCKOCTH, IIEPECEKATOIIINECS IPAMAST 1 bubmorexa LOK
> TeP P https://m.edsoo.ru/db685e73
1 TUTOCKOCTH
3HAKOMCTBO C MHOI'OTpaHHUKaMH,

4 n300pakeHe MHOTOI'PaHHUKOB Ha 1 bu6nmoreka [JOK
PUCYHKaXx, Ha IPOCKLIMOHHBIX https://m.edso0.ru/a63959ed
YepTeKax
HavanbsHbie cBesieHUs 0 KyOe u

5 MUpaMUIE, UX PA3BEPTKU U MOJEIIU 1 bubnnorexa [IOK

P > 1% Paseep ' https://m.edso0.ru/b30dff38
CeveHus MHOTOTPAaHHUKOB
6 HauanpHbie cBeieHus o kyoe u 1 bubmuotexa [JOK
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IMAPaMUIE, UX Pa3BEPTKU U MOJECIIH.
CeueHust MHOTOIPaHHUKOB

https://m.edsoo.ru/3d8ffd32

[TousTHe 00 aKCHOMATHYECKOM

bubmuorexa [IOK
7 MOCTPOEHUU CTEPEOMETPHUU: AKCUOMBI
https://m.edsoo.ru/Occ5cafe
CTEPEOMETPHH U CJIEACTBUS U3 HUX
IMousTHE 00 AKCHOMATHIECKOM
8 MMOCTPOECHUH CTEPEOMETPHH: aKCHOMBI bubmorexa LOK
p P PHIT: https://m.edsoo.ru/239c8ch4
CTEPEOMETPUH U CIICACTBUS U3 HUX
IToHsiTHE 00 AKCHOMATHYECKOM
9 MMOCTPOEHUH CTEPEOMETPHUH: aKCHOMBI bubmorexa HOK
p P TpH: https://m.edso0.ru/65c6b106
CTEPEOMETPUHU U CIICACTBUS U3 HUX
ITousTHE 00 AKCHOMATHYECKOM
bu6mmoreka [IOK
10 MOCTPOEHUU CTEPEOMETPHUU: AKCUOMBI
https://m.edsoo.ru/258fc245
CTEPEOMETPHH U CJICACTBUS U3 HUX
B3anMHOE pacnosiokeHUe NpsIMBbIX B
11 IIPOCTPAHCTBE: IEpeCeKaroIuecs, bubnuoreka [JOK
MapaJuyIeIbHbIE U CKPEILMBAIOIINECS https://m.edso0.ru/1a2520f6
MpsIMbIE
[TapamienbHOCTB NPSIMBIX U
IJIOCKOCTEMN B TPOCTPAHCTBE:
12 napajijieJIbHbIE IIPSIMBIE B bubmorexa LIOK
P P .. https://m.edso0.ru/93ad36b3
MPOCTPAHCTBE; MapaICIbHOCTh TPEX
MIPSIMBIX
[TapamienbHOCT NPSIMBIX U
13 IJIOCKOCTEMN B IPOCTPAHCTBE: bubnuoreka [IOK
[TapamienbHOCTb IPAMOU U https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
14 VY1161 ¢ coHanpaBIeHHBIMHU bu6mmorekxa [IOK
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CTOpOHAMHU https://m.eds00.ru/9f4071b9
15 VYron Mexy NpsMbIMU B bu6nuoreka [IOK
MIPOCTPAHCTBE https://m.edsoo0.ru/fe733862
16 VYron Mexay npsiMbIMU B bubnmoreka [JOK
MPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 ITapamienbHOCTh INIOCKOCTEM: bu6nuorexa [IOK
IapajuleIbHbIC INIOCKOCTH https://m.edsoo0.ru/2e18f255
18 CBoiicTBa mapajuieNIbHBIX MJIOCKOCTEHN Bubmmorera [JOK
https://m.edso0.ru/e504d656
[Tpocreiimuye mpoCcTpaHCTBEHHBIE
19 (GUryphl Ha TIOCKOCTH: TETPAdIP, bubmmorexa LOK
https://m.edso0.ru/4a28dc02
KyO, mapaJyienenumnes
. but6mmoreka [IOK
20 Hoctpoenie ceeriit hitps://m. eds00.ru/1d434d0f
. bubnmoreka [JOK
21 Hoctpoerine ceternii https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota mo Teme
29 "IIpsiMble ¥ TIOCKOCTH B bu6nmoreka [JOK
npoctpaHctse. [lapamiensHOCTh https://m.edso00.ru/9a0a9e56
IPSIMBIX U IJIOCKOCTEN"
[leprieHAMKYIAPHOCTD NPSAMOUN U
23 HH(I)DCKO(;E”[[I/IZ};'Iepli'leH,I[I/IKyIJ)IHpHHe bubmorexa TOK
https://m.edso0.ru/b19f6a5d
MpsiIMbIE B IPOCTPAHCTBE
24 [Ipsimble napasienbHble U bu6nuorexa LIOK
MEePIEHIUKYIISIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 IIpsimble napasuienbHble U bubmmorexa [IOK
MEPIEHANKYISIPHBIE K IUNIOCKOCTH https://m.edso0.ru/ba545966
26 [Ipu3Hak nepneHANKYISIPHOCTH bubmuotexa [JOK
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MPSIMOM M TNIOCKOCTH

https://m.edsoo.ru/f85bfc46

97 IIpu3Hak nepneHaAuKyISIPHOCTH bu6muorexa LIOK
MPSIMOM U TNIOCKOCTH https://m.eds00.ru/79165d15

08 Teopema o npsmoit bubnmoreka [JOK
MEePIEeHANKYIISIPHOM TIJIOCKOCTH https://m.eds00.ru/635¢5087

29 Teopema o npsimoit bu6nuorexa [IOK
MEPIECHAUKYISAPHOM IIJIOCKOCTH https://m.edso0.ru/bd3745f8

30 Teopema o nipsmoit bubnmoreka [JOK
MEePIEeHANKYIISIPHOM TIJIOCKOCTH https://m.edso0.ru/7d18834b
[leprieHAUKYISAp ¥ HAKJIOHHBIE:

31 paccTOsiHUE OT TOUKHU JI0 MJIOCKOCTH, E;IESE;T:;ifgg?,c 47743
paccTostHuEe OT HPSAMOM A0 MIIOCKOCTH — '
[leprieHIuKyIsIp U HAKIIOHHBIE:

32 pacCcTOSIHAE OT TOYKH JIO MJIOCKOCTH, EEES/P/I:::(§<315826 fefadd
paccTosIHUE OT MPSAMOU 0 TUIOCKOCTH T '
[lepieHAUKYISIp U HAKIOHHBIE:

33 paccTosiHUE OT TOYKHU JI0 MJIOCKOCTH, If?tifﬁ;ﬁf;;?ﬁ;;%?b 803
PACCTOSIHUE OT MPAMOM [0 IFIOCKOCTU T '
[TeprieHAUKYISAp ¥ HAKJIOHHBIE:

b K

34 paccTostHue OT TOYKH J10 IIOCKOCTH, htI'/[IDGSJ'I/I;rZT:;(::)?rCJ Idbee22be
paccTosiHUE OT MPSIMOM J0 TIOCKOCTH T '

35 VYTaB1 B IPOCTPAHCTBE: YTOJI MEKITY bubnnoreka [JOK
IIPSAIMOM M TIOCKOCTBIO https://m.edso0.ru/6b61b2b4

36 JIByrpaHHbIN yroi, JUHEHHBIN YIoJl bu6mumorexa [IOK
JBYTPaHHOIO yIjia https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHbBIN yro, TUHEHHBIN YToJl bubnmoreka [JOK

JIBYyTPAHHOTO yrjia

https://m.edsoo.ru/c7c777ed
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[lepneHUKyIIPHOCTD MJIOCKOCTEN:

38 MPU3HAK MEPIEHANKYISIPHOCTH JIBYX brbmaorexa LIOK
. https://m.edsoo.ru/ec3e2da3
IJIOCKOCTEN
[TeprieHAUKYIAPHOCTH MIOCKOCTEH:
39 MIPU3HAK TEPICHINKYJISIPHOCTH IBYX bubmmorera LOK
. https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEN
IlepneHUKyIIPHOCTD IJIOCKOCTEN:
40 HpIEBHaK nel}alnegnnxynﬂpHocm JBYX bubmorexa LIOK
. https://m.edsoo.ru/ba75dc57
IUIOCKOCTEH
41 Teopema o0 TpEX NEepHEHANKYIIPAX bubmmorera LOK
https://m.edsoo.ru/e4972cdc
42 Teopema 0 TPEX NEPHECHAUKYIIAPAX BuGmuorexa LIOK
https://m.edso0.ru/52188a7d
43 Teopema o TpEX mepHeHANKYISIPAx bubmmorera LIOK
https://m.eds00.ru/9f246736
KonTponbHas pabota no temam
44 "[lepnieHANKYIAPHOCTD NPSIMBIX U bubnuoreka [IOK
mIockocTeil" u "YTIbl MeX1y https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTAMM"
[TonsiTue MHOTOTpaHHUKA, OCHOBHBIE
AJIEMEHTHl MHOTOI'PaHHUKA,
45 BBIITYKJIbIE U HEBBIITYKJIbIE bubmorexa LIOK
R https://m.edso00.ru/2d24e873
MHOTI'OI'PaHHHUKH; pa3BEPTKa
MHOI'OI'paHHHKA
[Tpusma: N-yronbHas Npu3Ma; TpaHu U
46 OCHOBAHUS IIPU3MBIL; IIpsIMast U bu6mmorexa [IOK

HAKJIOHHAsA MIPHU3MBbI; OoKoBas u
IMOJIHAA NOBCPXHOCTH ITPHU3MBbI

https://m.edsoo.ru/b4ad63ad

21



https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad

[Tapamtenenumen, TpsIMOYTOJIbHBII

bu6mmoreka [JOK

47 .
napajuleJIenuIe]] ¥ ero CBOMCTBA https://m.edsoo.ru/8a7be683
[Mupamuna: N-yroiapHas MUpaMHuaa,

IpaHd ¥ OCHOBaHHE MUPAMUJIbI;
48 O0KOBas U MOJHAs TOBEPXHOCTh bubmmorera [JOK
P N https://m.edsoo.ru/fblcd0asS
MTUPAMH/IBI; PABUIIbHASI H yCCUEHHAS
MUpaMua
[TpaBuIIbHBIE MHOTOTPAHHUKHU:
MOHSITHE MTPABUIILHOTO

49 MHOI'OTPaHHUKA; IPAaBUJIbHAS [IpU3Ma bu6nmoreka [JOK
Y IIpaBUJIbHAS IUpaMuUa; IpaBUIbHASL https://m.eds00.ru/074c8865
TpeyrojpHasi MUpaMuIa u
MIPaBUIIBHBINA TETPadap; KyO
[IpencraBneHue o NpaBUIbHBIX

50 MHOTOTPAaHHHKAX: OKTad bubmmorexa [OK

P ' P https://m.edso0.ru/a0fddsbf
JOJEKadIp U UKOCAIP.
CuMMeTpusi B IPOCTPAHCTBE:
CUMMETpPHUS OTHOCUTENIBHO TOYKH,

51 MIPSIMOM, TUIOCKOCTH. DJIEMEHTHI bubnmoreka [JOK
CHUMMETPHUU B IUPAMUAX, https://m.edsoo.ru/b9e777d9
napauieNienuneax, mpaBUIbHBIX
MHOTOTPaHHUKAX
Brruncnenue 351eMeHTOB

52 MHOTOT'PDAaHHHUKOB: pEOpa, IHUaroHaIu bubmorexa LOK

P - Peops, ’ https://m.edsoo.ru/6cdbecef
YTIIBI
[Tnomaas 60KOBOI MOBEPXHOCTH U
. . bu6mmoreka [IOK
53 MTOJTHOW TTOBEPXHOCTH TIPSIMO#

MIPU3MBI, TUIOIAh OCHOBAHHM,

https://m.edsoo0.ru/37d84157

22



https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157

TeopeMa 0 OOKOBOW MOBEPXHOCTHU
IIPSAMOM TIPU3MBI

[Tnomaas 60KOBOM MOBEPXHOCTH U
MIOBEPXHOCTU NIPABUJIbHOU

54 MAPaMHUIBI, TEOPEMa O TIIOIIAIN bubmorera [JOK
PaMIVIBL, TEOP el https://m.eds00.ru/5603e30b
OO0KOBOI1 MOBEPXHOCTH YCEUEHHOMN
nupamMuJabl
55 Konrponsnas pabora o teme bubmmorexa LIOK
"MHororpaHHuku" https://m.edso00.ru/a95f5c04
" bubnuotexa [JOK
5 Honsrue 05 0brEme https://m.edsoo.ru/7ad0020b
N bubmuoreka [JOK
S OObEM nHpamHb: https://m.eds00.ru/235171b3
N bu6mmoreka [IOK
o8 OObEM nHpavHAb: https://m.edsoo.ru/f47dfefd
. bubnmoreka [JOK
59 OOBEM MHpaMHAL https://m.eds00.ru/79¢10312
N bubmuorexa [IOK
60 OObEm nHpamH s https://m.edsoo.ru/2faadc3f
N but6mmorexa [IOK
1
6 OObEM pHMEI https://m.edso00.ru/79853608
. bubnuorexa [IOK
2
0 OObEM mpu3ML https://m.edso00.ru/1e053890
N bu6mmoreka [IOK
63 06
BEM TIPHIMEL https://m.edso0.ru/482d3f51
64 KonTponbHas pabota no teme bu6nuorexa [IOK
"O0BEMBI MHOTOTPAHHUKOB" https://m.edso0.ru/28a6573c
65 [ToBTOpeHwue, 060061IeHNE bu6nmnoreka [JOK
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cUcTeMaTH3aIus 3HaHUI.
[ToctpoeHue ceuenuii B
MHOTOTpaHHUKE

https://m.edsoo.ru/098bedad

[ToBTOpeHME, 0000IICHNE
CUCTEMAaTHU3aLNS 3HAHUHN.

66 Brruucnenue paccTosHMiA: MEXITY 1 bu6nunoreka [JOK
JIByMSI TOYKaMH, OT TOYKH JI0 TIPSMOM, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 TJIOCKOCTH, MEKIY
CKPEIIMBAIOIIMMHUCS MPSIMBIMH
but6mmoreka [IOK
67 Hrorosas koutposbHas pabora 1 https://m.edso00.ru/b9146bcO
[ToBTOpenue, o6o0IICHNE
CHUCTeMaTH3aIisl 3HAaHUM.
Brruncnenue yrioB: Mexay
68 CKPEIUBAIOIINMUCS TPSMBIMH, 1 Bubnmorera [JOK
. https://m.edsoo.ru/56765e8b
MEXTy TIPSIMOH ¥ TIOCKOCTHIO,
JIBYTPAHHBIX YTIIOB, YTIIOB MEXTY
IJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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11 KJIACC

KoanuyecTBo yacos JJIeKTPOHHbIE
Ne JlaTa nudpoBLIe
Tema ypoka Kontpoabubie | IlpakTuueckue bp
n/n Bceero u3ydyeHusi | oOpa3oBaTe/IbHbIE
padoThI padoTbI
pecypchl
Cdepa u map: neHTp, paanyc,

1 MaMETP; TUIOLIA/Ib IOBEPXHOCTH 1 bubmmorera [JOK
A b; IDIOaA P https://m.edso00.ru/0341bc2b
cepsl
Bsaumnoe pacnonoxenue chepsl u

but6mmoreka [IOK
2 TJIOCKOCTH; KacaTelbHas MIIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; Turomaas cepol

3 N300paxkenue chepsl, 11apa Ha 1 bubnuoreka [IOK
mwiockocty. CedeHus mapa https://m.edsoo.ru/bc15f7f2
[unuHIpudeckas IOBEPXHOCTD,

4 o0pa3yromnye MUIHHIPUICCKON 1 bu6nuoreka [IOK
IOBEPXHOCTH, OCh LIWIIMHAPUYECKOU https://m.eds00.ru/6054b8c1
MMOBEPXHOCTHU
Hununnap: ocHoBaHUS 1 OOKOBast

5 MMOBEPXHOCTh, 00pa3yroIiasi ¥ OCh; 1 bubnunoreka [JOK
iouia b O0KOBOW U MOJTHON https://m.edso00.ru/188f6216
MMOBEPXHOCTHU
N306paxkenue nuIuHApa Ha
wiockocTu. Pa3Béprka nununapa.

6 Ceuenust HIMHIPA (TUIOCKOCTHIO 1 bubmorexa HOK

. P ’ https://m.edso0.ru/016e25eb
napayieIbHON UTn
MEPIEeHIUKYISIPHON OCH IIIUHAPA)
7 Konnueckast moBEpXHOCTb, 1 bubmuorexa [JOK
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o0pa3yroIire KOHMIeCKOU
IMOBEPXHOCTHU, OCb U BEPIUINHA
KOHUYECKOW MOBEPXHOCTH

https://m.edsoo.ru/c94ba09b

KOHYCZ OCHOBAHHC 1 BCPIIIMHA,

8 o0pa3yroIas ¥ OCh; IJIOIIAb bubmmorexa [JOK
. . https://m.edso0.ru/897dd3b2
OOKOBOI1 U MOJIHOM MOBEPXHOCTH
Y ceu€HHBIN KOHYC: 00pa3yromue u
9 BBICOTA; OCHOBaIi]I/IH u gOKzI)B;II Bubmmorexa LIOK
’ https://m.edso0.ru/1468bab3
MOBEPXHOCTH
N306paxkeHne koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHycCa.

10 Ceuenus koHyca (IIIOCKOCTHIO, bubnuotexa [JOK
MnapayjeabHON OCHOBAHUIO, U https://m.edsoo.ru/Obdelbe8
IJIOCKOCTBIO, IPOXOSIICH yepes
BEPILNHY)

11 KoMOunarwms ten BpameHus: u bu6nuoreka [JOK
MHOT'OI'PaHHUKOB https://m.edsoo.ru/3cef10e5
MHOrorpaHHuK, ONUCaHHBIA OKOJIO

12 cthepsr; chepa, BIUCaHHAS B bubnunorexa [JOK
MHOTOI'PaHHUK WJIH B TEJO https://m.eds00.ru/0b136158
BpaIICHUS

13 [TousTue 06 00béMe. OCHOBHEIC bubmuoreka [JOK
CBOICTBa 0OBEMOB TEI https://m.edsoo.ru/26a03fb7

" bubnuotexa [JOK
14 O0bem s pa, KOHyCa https://m.edso0.ru/5513d87b
N bubmuorexa [JOK
15 O0wem wapa i niouiazs chepe! https://m.edsoo0.ru/d189bde2
16 [Tono6HbIe Tena B IPOCTPAHCTBE. bubnuoreka [IOK
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https://m.edsoo.ru/d189bde2

COOTHOIIICHUS MEXTy TUTOIIA MU
MOBEPXHOCTEN, 00bEMaMU
MMOIOOHBIX TEII

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

17 KonTponbhas pabora no temam bubnmoreka [JOK
"Tena Bpamenus" u "O0bembI TET" https://m.edsoo.ru/4a33a8ab
18 Bekrop Ha i1ockocTH U B bu6nuorexa LIOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Clio’)keHne ¥ BbIYMTaHHUE BEKTOPOB bubmorexa TOK
p https://m.edsoo.ru/23f4f089
20 YMHOXEHHE BEKTOpa Ha YHCIIO bubamorexa [JOK
P https://m.edsoo.ru/dee379eb
PasnosxeHue BekTopa 1o TpéM
21 HEKOMILJIAaHAPHBIM BEKTOpaM bubmorexa IOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBusno mapasmienenurnena
Pemenne 3amad, cBS3aHHBIX C
22 MIPUMEHEHUEM IIPABIII AEHUCTBUH C bubnnorexa [IOK
P P https://m.edso0.ru/5a827900
BEKTOpaMu
KoopanHatHO-BEKTOPHBINA METO
23 1} I/IPZH_IGHI/II/I reOMef WYECKHUX " bubmorexa [TOK
pup P https://m.edsoo.ru/d3alfe30
3a/1a4
[IpsimoyronbHas cucrema
24 KOOPJHMHAT B MPOCTPAHCTRBE. bu6nmoreka [JOK
Koopaunats! Bextopa. [IpocTeiimue https://m.edso0o.ru/48db7058
3a/1a4d B KOOpJAMHATaX
o5 Yron mexay BEKTOpaMmH. bubnuoreka [IOK
CkansipHO€ MPOU3BEJICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruucnenue yrioB Mexuay bubnmoreka [JOK

IMPAMBIMHA U TNIOCKOCTAMHA

https://m.edsoo.ru/8efbe78e
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https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e

KonTponbhas pabora o teme

27 "BekTophl 1 KOOpAMHATHI B 1 bubmmorexa LOK
" https://m.edso0.ru/77¢22fc5
MPOCTPAHCTBE
[ToBTOpeHME, 0000IICHNE 1
28 cucreMarusanus 3HaHuil. OCHOBHbIE 1 bubnmoreka [JOK
¢burypsl, GakThl, TCOPEMBI Kypca https://m.edsoo0.ru/1780ba5d
TUTAHUMETPUHI
[ToBTOpeHwue, 060061eHNE 1
29 cucreMartusanus 3HaHuil. OCHOBHbIE 1 bu6nmoreka [JOK
¢burypsl, GpakTbl, TEOPEMBI Kypca https://m.edso00.ru/078cd184
TUTAHAMETPUH
[ToBTOpeHwue, 06001meHNE 1
30 cHUcTeMaTH3alus 3HaHWi. 3a1aun 1 bubmuorexa [JOK
IJJAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
pelIeHus
[ToBTOpeHwue, 06001eHNE 1
31 cucTeMaTu3alys 3HaHui. 3ajgaun 1 bubnmoreka [JOK
IJIAHUMETPUHU U METOJIbI UX https://m.edsoo.ru/4dffda97
pelieHus
[ToBTOpeHue, 0600IIeHNE U
32 cucreMartusanus 3HaHuil. OCHOBHbBIE 1 bubnuotexa [JOK
¢burypsl, GakThl, TCOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTepeoMeTpUn
bu6mmorexa [IOK
33 Hrorosas konTposbHas pabota 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenue, o6o0LIICHNE U 1 bubmorexa [IOK
cucTeMaTu3anus 3HaHUI https://m.edso0.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34
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[TPOTPAMME
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CHHOCOBbI OHEHKHU JOCTUXKEHUA YUAHIMMUCH IIVTAHUPYEMBbIX
PE3YJIBTATOB.

HpC)IMeTHBIC PE3YIBTAThI YUAIIUXCs 10 MATCMATUKE OLICHUBAIOTCA B XOAC
YCTHOI'O OIIpOCa, TCKYIIHUX U UTOI'OBBIX ITMCbMCHHBIX pa60T.

OueHka NUCbMEHHBIX padoT
[TucbmenHas paboTa MO0 MaTeMaTUKE MOXKET COCTOSATh TOJIBKO U3 MPUMEPOB,
TOJIBKO U3 33]1a4, ObITh KOMOMHUPOBAHHOW WM MPEJCTaBIATH COO0M
MaTE€MaTUYECKUI TUKTAHT, KOTJa y4Yalluecs 3aliChbIBalOT TOIBKO OTBETHI.
Ilucbmennas paboma, codepaicauias MmoabKo npumepbl

[Ipu otieHKe TUCEMEHHOM paOOThI, BKIIIOYAIOIIEH TOJIBKO TPUMEPHI (TIpU YUCIIe
BBIYHUCIIUTEIbHBIX JEHCTBUI HE OoJiee 12) 1 UMEroIel 1eNbI0 TPOBEPKY
BBIYHUCIIUTEIbHBIX HABBIKOB YYAIIIUXCS, CTABATCS CIAEAYIOIINE OTMETKH.

OtMmeTKka «5» cTaBUTCS, €clU BCs paboTa BhIMOJHEHA 0€30IHO0YHO.

OtmMmeTka «4» cTaBUTCS, €cu B paboTe HOMyIIEeHbI | -2 BEIYUCTUTEIbHBIC
OIIUOKH.

Otmetka «3» CcTaBUTCS, €ClU B pabOTe NOMYIICHBI 3-4 BEIYUCIUTEIbHBIC
OIIUOKH.

OtMmeTKka «2» CTaBUTCS, €CIU B padOTE IOMYIIEeHO 5 1 Golee
BBIYHMCIIUTEIBHBIX OIMTHOOK.

llucbmennas paboma, codepaicawias Mmoabko 3a0aiu

[Ipu oreHKe MUCbMEHHOM pabOThI, COCTOSIIECH TOIBKO U3 3a1a4 (2 v 3
3aJ1ay) ¥ UMEIOIICH IeJIbI0 TPOBEPKY YMEHUH PEIIaTh 3a/1a4u, CTaBATCS
CIICTYIOIINE OTMETKH.

OTtMeTKa «5» CTaBUTCS, €CIM BCE 3a7a4M PEIICHBI 0€3 OIMMOOK.

OtmMmeTka «4» cTaBUTCSI, €CTTU HET OIIMOOK B XOJI€ pelIeHUs 3a/1a4, HO
JOMYIICHBI 1 -2 BBIUUCIUTEIbHBIC OIIMOKHY.

OTtmeTKa «3» CTaBUTCS, €CIU IOMYyIIeHa X0Ts Obl OJIHA OIINOKA B XO/1€
pellleHus 3aJaul He 3aBUCUMO OT TOro, 2 WM 3 3a7auu COJEPKUT paboTa, U 0JHa
BBIUMCIIUTENbHAS OMINOKA MJIM €CJIM BBIUMCIUTENHHBIX OIMTUOOK HET, HO He perieHa |
3a/ayva.

OTMmeTKa «2)» CTaBUTCS, €CIIU IOMYLIEHBI OIIMOKU B XO/1€ PEIICHUs ABYX 3aa4
WJIM IONYIIEHBI OJIHA OIKUOKA B XOJ€ pelIeHuUs ABYX 3a/1ad U 2 BBIYUCIUTEIIbHbBIC
OLIMOKHU B JIPYTUX 3a7a4ax.

lucvmennas komdbunuposannas paboma
[TucrMeHHass KOMOMHUPOBaHHAs pabOTa CTABUT IEJIBIO MPOBEPKY YUAITUXCS 110




BCEMY MaTepHally TEMbI, YETBEPTH, MOITYTO/IUsI, BCETO Y4EOHOTO ro/1a U CONEPHKUT
OJTHOBPEMEHHO 33/1a4¥, IPUMEPHI U 3a/1aHusl IPYTUX BUAOB (3aJaHUs 110 HyMepaluu
YHCEeJl, HA CPaBHEHUE YKCEll, HAa OPSAJOK ACUCTBUH U 11p.). OMOKHU, JOMYyIEHHbIE
IIPY BBIIIOJTHEHUH 3TUX BUJIOB 33JaHUH, OTHOCSITCS K BBIYUCIUTEIBHBIM OLIMOKAM.

[Ipu olieHKE TMCEMEHHON KOMOMHUPOBAHHOW PabOThI, COCTOSIILIEN U3 OJHOM
3a/1a4u, MPUMEPOB U 33JJaHUN IPYTUX BUJIOB, CTABATCS CICIYIOIINE OTMETKU:
OTmeTKa «5» CTaBUTCS, €CIIU BCS paboTa BBIMOJIHEHA O€30IHO0YHO.

OtMmeTka «4» cTaBUTCS, e€cnu B paboTe momymieHbl | -2 BBIUUCITUTEIbHBIC
OIIUOKH.

OtMmeTrka «3» craBuTcs eciid 0e3 omuOoK BbINMOMHEHO 50% KOHTPOJIBHOU
paboThl UK B paboTe AOMyIIeHa omuoKa B X0/€ pelieHus 3aa4u Ipyu MPaBUILHOM
BBIIIOJTHEHUM BCEX OCTAIBHBIX 3aJaHUM WM JOMNYIIEHbl 3-4 BBIYMCIUTEIbHBIE
OIIMOKYU MIPU OTCYTCTBUHU OIIMOOK B X0OJI€ PEIICHUS 3a1auH.

OTMeTKa «2» CTaBUTCS, €CJIM JOMYyIIEeHAa OomMOKa B XOJE PEIIEHUs 3aJayu U
XOTs Obl OJJHAa BBIYMCIMTENbHAS OMMOKA WM MPU PEUICHUH 33Jaud U MPUMEPOB
JOIYLIEHO OoJiee 5 BEIUMCIUTENBHBIX OMIUOOK.

[Ipn oueHke NUCbMEHHOM KOMOMHMPOBAHHOM palOThI, COCTOSIMIEH U3 JABYX
3a/1a4 ¥ IPUMEPOB, CTaBATCA CIAEAYIOIIUE OTMETKU:

OtmMmeTka «5» cTaBUTCS, €clu BCs paboTa BHITIOJIHEHA 0€301IMO0YHO.

OtMmeTka «4» cTaBUTCS, €cau B paboTe AOnyleHbl 1 -2 BBIUKMCIUTEIbHBIC
OLINOKH.

OtMmetka «3» cTaBUTCS, ecinu B paboTe JomyleHa OmmOKa B XOJI€ PEIICHHS
OIHOW M3 3aJay, NpU MPABWIBHOM BBIIIOJIHEHUU BCEX OCTAJbHBIX 3aJaHUM, WIH
JOTYIIEHBI 3-4 BBIUMCIUTENbHBIC OIIMOKU MTPU OTCYTCTBUHU OMIMOOK B XOJ€ PEIICHUS
3a/1ad.

OtmMmeTKa «2» cTaBUTCS, €cli BhIMOJIHEHO MeHee 50% KOHTPOJIbHOM paOOThl WU
JOMYLIEHBI OMMOKA B XO/€ PEIICHUs ABYX 3ajay, WIM JOIMYIIEHbl OIMOKa B XOJI€
pelieHus: OgHOM W3 3a7ad U 4 BBIYUCIWTENbHBIE OIIMOKHU, WU JOMYIIEHO MpHU
pELIeHUH 3aa4 U IPUMEPOB Oosiee 6 BEIYUCIUTEIbHBIX OIIHOOK.

Mamemamuyeckuu ouxmanm

[Ipy omeHke MaTeMaTHYeCKOro JHWKTaHTa, BKJIOUammero 12 umum Oomee
apu(pMEeTUYECKUX JEUCTBUM, CTABITCS CIEAYIOIINE OTMETKHU:

OtmeTka «5»cTaBUTCS, €Clid  BCs paboTa BhINOJIHEHA 0€301IMO0YHO.

OTmeTKa «4»CTaBUTCS, €CIIMBBITIONHEHA HEBEPHO 1/5 yacThIpUMeEpoB  OT UX
o01ero quca.

OtmMmeTka «3»CTaBUTCS, €CIMBBITIOHEHA HEBEPHO 1/4 4acThIPUMEPOB  OT HX
oO1ero qHClIa.
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OTMeTKa «2»CTaBUTCS, €CIIMBBIIIONIHEHA HEBEPHO 1/2 yacThIpUMEPOB  OT HX

oOrrero YyHcia.
OueHka yCTHBIX OTBETOB

OtmeTKa «5» CTaBUTCS YUEHHUKY, €CIIM OH: a) IPU OTBETE OOHAPYKUBAET
OCO3HaHHOE YCBOEHUE U3YYEHHOr0 Y4eOHOro Marepuaia i yMeeT UM
CaMOCTOATENBHO MOJIb30BaThCs; 0) MPOU3BOAUT BBIUMCICHUS TPABUIIBHO,
JA0CTATOYHO OBICTPO U PALMOHAIIBHO; YMEET MPOBEPATH IPOU3BEICHHBIC
BBIYKCIICHHS]; B) YMEET CAMOCTOSITENIbHO PEIINTD 3a/1a4y; MPAaBUIbHO BBIOJIHSET
3aJ1aHUs IPAKTHYECKOr0 Xapakrepa.

OtMmeTka «4» CTaBUTCS, €CIAM YYEHHK Ja€T OTBET, OJNM3KUU K TpPEOOBAHMSM,
YCTaHOBJICHHBIM [UUISl OLIEHKH «5», HO YYEHHUK JIOIIyCKAeT OTAEJIbHBIE HETOYHOCTH B
paboTe, KOTOpbIE HCHPABISET CaM MPHU yKa3aHUU YUUTENS O TOM, YTO OH JIOMYCTHII
OLINOKY.

OtMmeTka «3» CTaBUTCA YYEHHKY, €CIM OH IIOKa3bIBAET OCO3HAHHOE YCBOEHUE
0oJiee TIOJIOBUHBI U3YUYEHHBIX BOIPOCOB M MCIPABIIAET JOMYILEHHbIE OIIMOKU MOCIe
MIOSICHEHUS] YUHUTEJIS.

OTMeTKa «2» CTaBUTCS YYEHHUKY, €CIId OH OOHapyXMBaeT HE3HaHHWE OOJbLICH

YacTH MPOTPaMMHOT0 MaTepuala, He CIIPaBIIsIeTCs C PEIICHUEM 33/1a4 U IPUMEPOB.

Ouenueauue mecmoe

«5» -100% - 90 %
«» -89 % - 66 % «3» - 50% - 65 % «2» - 50% u meHee
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YUEHUKA
1. 'eomerpus: 10-11 - e kmaccel: yrinyOneHHbINH ypoBeHb: yueOHuk/JI. C. ATanacsH,
B. @.
Bbyry3zos, C. b. Kagomues - M.: IIpoceemienue, 2020

METOIUYECKHUE MATEPUAJIBI IUISA YUUTEJIA
['eometpus: 10-11 - e kmaccel: yriryOsieHHbIN ypoBeHb: yueOuuk/JI. C. AtanacsH, B.
®.
Bbyry3zos, C. b. Kagomues - M.: IIpoceemenue, 2020
KontponsHo-uzmeputensabie MmaTepuanbl. ['eomerpus. 10-11 kmacc/Coct. A. H.
Pypyxkum. - 2-e uzn., nepepa6. - M.: BAKO, 2020
Hunaktuyeckue Matepuansl o reometpuu uist 10-11 knacca/ 3uB b. T'.. - 2-e usn. -
M.:
[Tpocsemenue. 2019

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

1. http://school-collection.edu.ru/

2. bubmuoteka I{OK https://m.edsoo.ru/

3. DJEKTUBHBIE KYypChl 10 MATEMATHUKE
http://metodist.lbz.ru/iumk/mathematics/ec.php warerpupoBaHHbIe MPOEKTHI 110
matemaruke u nHpopmaruke http://metodist.lbz.ru/iumk/informatics/ec.php

4, BCGpOCCHﬁCKaH oJIMMITNaZa NMIKOJIBHUKOB 11O MaTEMATHUKE
http://old.math.rosolymp.ru/

5. KOJIJIGKHI/I}I HHTCPAKTUBHBIX MYJIbTUMCINA-KOMIIOHCHTOB JIA pa6OTLI Ha
WHTEPAKTUBHOU ocke «Maremaruka: crepeomerpus, 10-11 knacesl qs
Windowsy http://physicon.ru/courses/catalog/30/36/320/2637/

6. Meroauueckue MaTepuaibl Kadeapbl TCOPUU U METOJIUKU O0YyUYEHUS
marematuku MIIT'Y http://www.mpgu.edu/abitur/mat.htm

7. Metonuueckue Marepuansl Kadeapbl IPUKIAIHON MaTeMaTUKU (PaKyIbTeTa
UH(OPMAIMOHHBIX TEXHOJIOTMH MOCKOBCKOTO FOPOICKOT0 MCUXO0I0r0-
nenarornueckoro ynusepcurera (MITIITY)
http://www.mgppu.ru/education/high/fit/index.php
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