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MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma ydyeOHoro kypca «I'eomerpus» 6a3oBOro ypoBHsS AJis
obyuarommuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DenaepanbHOTO
rocyJapCTBEHHOTO0 00pa30BaTEIbHOIO CTaHAapTa CPEIHEro 00IIero oopa3zoBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABIIEMBIX K
MaTeMaTUYEeCKOMY OOpa30BaHUIO, W TPATULUA POCCUUCKOTO 0Opa3OBaHUA.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIIETCHIIUSIMU,
COCTABJISIIONIMMHU OCHOBY JIJII CaMOPA3BUTUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W II03HABATEIBHOTO PAa3BUTHUSA
JUYHOCTU 00yYaroIuXcsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETPHH Ha YpPOBHE CpPEIHETO OOIIero
oOpa3oBaHus OOYyCIIOBJIEHA MPAKTUYECKOH 3HAYUMOCTHIO METANpPEIMETHBIX W
MPEAMETHBIX PE3yJIbTaTOB OOYYCHHS TC€OMETPHU B HAIPaBICHUH JUYHOCTHOTO
pa3BUTHS O0ydarmuxcs, (opMUpoBaHUs (YHKIUOHATIHLHOM MaTeMaTHu4ecKou
IPaMOTHOCTH, U3YUYEHHS JPYTUX y4eOHBIX NUCHMIUIMH. Pa3zButne y oOydaronmxcs
MPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTH W TPOUCXOKIECHUU TEOMETPHUUYCCKUX
aOCTpaKIMii, COOTHOIICHHH PEATBHOTO WM HIACANTBHOTO, XapaKTepe OTPaKEHUS
MAaTEMATUYECKOM HAyKOM SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
T€OMETPUHU B CUCTEME HAYK M POJIU MATEMAaTHUUECKOTO0 MOJICITUPOBAHUS B HAYUYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PECHHUS
yYaIUXCs, a TaKKe KadyeCTB MBINUICHUS, HEOOXOAMMBIX ISl ajanTaiud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBisieTCss OMHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOeCrmeyrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JTUCITUTIIMH €CTECTBEHHO-HAYYHOW HAMPABJICHHOCTH, TaK M TYMaHUTaPHOM.

Jlornyeckoe MeIUIeHWe, (HOPMUPYEMOe TPH HM3YYCHHH OO0yYaroIIMMHCS
MOHATUHHBIX OCHOB T€OMETPHH M IIOCTPOCHHUH LIETIOYKH JTJOTHICCKUX YTBEPIKICHUH
B XOJI¢ pCIIeHUS TEOMETPUYECKUX 3aJad, YMEHHE BBIJBUTATh M OIPOBEpPraTh
TUIOTE3bl HETOCPEACTBEHHO HCIIOIB3YIOTCS MPU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO IIUKJIA, B YaCTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpUEHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYMIECTBEHHYIO POJb BO
BCEX 00JacTsIX JesATeNbHOCTH 4YesoBeka. OpueHTalus 4elioBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIMaNIbHOrO ObITHS, (opma
OTpaXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHE YCIENTHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHus  JEHUCTBUTENBHOCTH. OnepupoBaHWE  MPOCTPAHCTBEHHBIMU



oOpa3amMu OOBEOUHSET pa3Hble BUIbl YYEOHOW U TPYIOBOM J1E€ATEIHHOCTH,
SBIISICTCS. OAHMM M3 MPO(PECCHOHANIBHO BAXKHBIX KAadeCTB, MOATOMY aKTyalbHa
3amada (opmMupoBaHHS y O0OyYarONUXCs MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHIHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JAEATEIHLHOCTU 10 MHOTUM HAIIPaBJICHUSIM.
[lenp ocBoeHus mporpaMmbl ydueOHOro kypca «l'eomerpus» Ha 0a3zoBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOydaromuxcss  4yepe3  oOecriedeHHe  BO3MOXKHOCTH  MPUOOpETeHUss |
UCIIOJIb30BAHUSI CUCTEMAaTUYECKHX TE€OMETPUYECKHX 3HAaHUM U JCHCTBUH,
cnenupUIHBIX TEOMETPUH, BO3MOKHOCTH YCIEUTHOTO MPOAOHKEHUST 00pa3oBaHus
0 CTICIIUATBHOCTSIM, HE CBA3aHHBIM C MPUKJIATHBIM HCIIOIH30BAaHUEM T€OMETPHH.
[IporpaMmMa 1o reomeTpuu Ha 0a30BOM YpOBHE WIpeIHA3HA4YeHa MJIs
oOyyaroluxcs CpeHeN HIKOJIbI, HE UCHBITHIBABIIMX 3HAYUTENbHBIX 3aTPYIHEHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. Takum oOpa3oM, oOydaronigecs Ha
0a30BOM YpOBHE JOJKHBI OCBOHMTH OOIME MaTeMaTHYECKHE YMEHHS, CBS3aHHBIC
CO cHenu(puKoil TeoMeTpuH W HEOOXOAMMBIE [JIsl JKM3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HM3YYHTh T€OMETPHUIO Oojee
riyOoKo, €cii B JajibHEHIIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUYECKHX
3HAHUSAX B IPOPECCUOHATBHOMN JEATEIbHOCTH.
JlocTikeHHe LeIM OCBOEGHMSI MpPOrpaMMbl OOECTIEUMBAETCS PpEUICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kimaccax siBISIOTCS:
e (GopMUpOBaHHE TPEACTABICHUS O TEOMETPUM KaK 4YacTH MHUPOBOM
KyJbTYPbl U OCO3HaHHE €€ B3aMOCBS3H C OKPYKAIOLIUM MHPOM;

e (GopMUpOBaHUE NPEJCTABICHUS O MHOTOIPAaHHUKAaX M Telax BpalEHUs
KaK O BOKHEHIINX MaTeMaTHYECKUX MOJEINAX, MO3BOJSIOIIUX ONUCHIBATDH
U U3y4aTh pa3HbIe SBICHHS OKPYKAIOIIEro MUPA;

e (¢GopMHpOBaHHE YMEHHS pAacClO3HAaBaTh Ha dYepTekax, MOACNAX U B

pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAIICHHUS,
® OBJIQJICHHE METOJaMH PELICHUS 3aJlad Ha MOCTPOCHUS Ha M300pakeHUAX
MPOCTPAHCTBEHHBIX (PUTYD;

e (¢dopMUpOBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHATHSIMH O
MHOTOTpaHHHMKaX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;

® OBJIQJICHHE  AQITOPUTMAMH  pEIICHWS  OCHOBHBIX  THIOB  3ajady;
dbopMUpOBaHHEe YMEHHS TPOBOAWTH  HECIOXKHBIE  JIOKa3aTeIbHBIC
pacCy X JIeHUsS B XOJI€ PCIUICHHs CTEPEOMETPUYECKUX 3aJad W 3adad ¢
IPAKTUUECKUM COJICPKAHUEM;



® pa3BUTHE  MHTEIUIEKTYaJbHBIX M  TBOPYECKHMX  CIIOCOOHOCTEH
oOydaromuxcs, IMO3HABATEIbHOW  AKTUBHOCTH,  HCCJIEIOBATEIbCKUX
yMEHUH, KpUTUIHOCTH MBITIUICHUS,

e (dopmupoBaHHe (byHKIIMOHATHHOM rPaMOTHOCTH, pEJIEBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh [MPOSIBICHUS T'€OMETPUUYECKHUX
MOHSATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU WM3YUYEHUHU JIPYTUX Y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEl W 3aKOHOMEpHOCTEeH, (OpMyIHpOBaTh HUX Ha S3bIKE
TEOMETPUHU U CO37aBaTh F€OMETPUUECKHE MOJEIIN, IPUMEHATh OCBOCHHBIN
r€OMETPUYECKUN ammapar JUisl pPelIeHUs MPAKTHKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH IMOJTYUYEHHBIE PE3yJIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO MPOTPaMMBbl SIBISIETCS BKJIIOYEHHE B KYypC
CTEPEOMETPUM B Hayalle €ro W3y4yeHus 3aJad, pelIaeMbIX Ha YPOBHE
WHTYUTHUBHOTO MTO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu30BaHHas paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHWE MHTYUTHBHBIX MPOIECCOB, MOTUBHUPYET K
JAbHENIIIEMY U3YUYEHHIO MPEJIMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
ydalmxcs B Kypce CTEpPEOMETpUM MPOBOJIUTCS 3a CYET pELIeHUs 3ajad Ha
CO3JaHUE€  NPOCTPAHCTBEHHbIX 00pa3oB W  33Jad HAa  ONEpPUPOBAHUE
IPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HarJsgHOCTh, @ ONEpUpPOBaHME OO0pa3oM — B YCIOBUSX OTBJIEYEHUS OT
HarJIsJHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COACpKaHUs.

OcHoOBHBIE cozeprkarelibHble TUHUU Kypca «I'eomerpunm» B 10—-11 kiaccax:
«MHororpanHukn», «[IpsiMbie U TIIOCKOCTH B IPOCTPaHCTBE», « Tena BpalieHus»,
«BexTopsl U KOOpIMHATHI B MpocTpaHCTBe». DOpMUPOBAHHE JTIOTHUECKUX YMEHUH
pacmpesieniieTcsi He TOJIbKO IO COJEp)KaTelbHBIM JIMHUSAM, HO M IO TojAaM
oOy4eHHs Ha YPOBHE CpeTHEro 00111ero 00pa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPe3ysbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacopelel€éHHbIM [0 rojaaM oOy4eHwus,
CTPYKTYPUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIaJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU W HaBBIKAMH OCYIIECTBIISIIIOCH MOCIEI0BATENFHO M TIOCTYIATENBHO, C
COOJIIOICHUEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOLIyI0 CHCTEMY T'€OMETPUYECKUX MPEICTABICHUN OOYydYaroIIMXCA, pACIIUpss U
yriyosisis e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE



Ha u3yuenue reomerpun oTBoauTCs 2 yaca B Heaeno B 10 knacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 y4eOHbIX daca.



COIAEPKXAHUE YYEBHOTI' O KYPCA
10 KITIACC

IIpsiMbIe M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS  CTEpeOMETpur. Touka, npsAMas, IUJIOCKOCTb,
npocTpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3auMHOEe pacnosiokeHue IpsMBIX B IPOCTPAHCTBE: IEpECEKaroLIUecs,
napajuielbHble W CKpeluBaromuyecs mnpsaMble. [lapamnenbHOCTs NpSAMBIX U
IUDIOCKOCTEW B MPOCTPAHCTBE: IMAPAJUIENBHBIE TMpPSAMBIE B NPOCTPAHCTBE;
MapaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOU M IUIOCKOCTH. YTIIBI C
COHAIIPaBICHHBIMA CTOPOHAMH; YIOJd MEXAy MPSIMBIMU B IIPOCTPAHCTBE.
[TapannenbHOCTh  IIIIOCKOCTEH: IapajuleyIbHble  IUIOCKOCTH; CBOWCTBA
napajyienbHbIX IUiockocTed. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: TETPa’ap, KyO, mapaieenunes]; HOCTPOCHUE CEUECHU.

[leprieHIUKYISIPHOCTD MPSIMOM U IUIOCKOCTH: NEPNEHAUKYJIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIC IApAJUICIAbHBIE W IEPIEHAUKYJISIPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJISIPHOW TUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IJIOCKOCTBIO;  JIBYTPAHHBIM  Yroj, JIMHEWHBIM yroJl  JBYTPAHHOTO  yIJia.
[leprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU 1O IUIOCKOCTH, PACCTOSHUE
OT TMNpsAMOM [0  IUJIOCKOCTH,  TpoeKuus  QUrypbl Ha  IUIOCKOCTb.
[leprieHIUKYISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUMKYJAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

MHororpaHHuKH

[IoHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'PDAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIbIC MHOTOTPAaHHUKH; pa3BEPTKA MHOrorpanHuka. [Ipusma: n-yronapHas
NpU3Ma; TPaHU U OCHOBAHUS MPHU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL; OOKOBas U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapamnenenurnen, IPSAMOYTOJIbHBIN
napajuleJienunes, U ero cporcra. llupamumpa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHHUE MUPaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMMU/IbI; PABUIIbHAS U
yceu€HHas MNHpaMuja. OJNEMEHTbl HOpu3Mbl M nupamuasl. [IpaBuibHbIE
MHOTOTPAaHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MpPU3MA U
NpaBWJIbHAS NHPaMUJIAa; NPABUIIbHAs TPEYroJibHasg MNHpPaMUAA W TPaBUIIbHBIN
TeTpadap; KyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noneka’ap u ukocasap. CeueHust MpU3Mbl M MUPAMHUIBIL.



CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMUAax, Mapauielienuneaax,
MPaBUWIbHBIX MHOTOTPAHHHUKAX.

BrluncieHne 93J€MEHTOB MHOTOIPAaHHUKOB: péOpa, auaroHaiud, yTJIbL.
[Tmomans OOKOBOM MOBEPXHOCTHM M IIOJHOM TOBEPXHOCTH MPSAMOU TMPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopemMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TPABWIHBHOW MHUPAMUIBI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MUPAMUJIBI, TPU3MBI.

[Tono6uple Tena B mpocTpaHcTBE. COOTHOIICHUS MEXKIY IUIOHIAAIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TE.

11 KIIACC

Tena Bpamenust

HunuHapuyeckas TTOBEPXHOCTB, o0Opazyrolue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[UnuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasylolias W OCb;, IUIOMaAb OOKOBOW U TOJHOM
MTOBEPXHOCTH.

KoHnueckass moBepXHOCTh, 00pa3yroliue KOHMYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOM MoBepXHOCTU. KOHyC: OCHOBaHuME U BEpILIKMHA, 00pa3yromias
U OCh; IUIOMAAhr OOKOBOM ¥ TOJHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3syrollue U BbICOTa; OCHOBaHUS U OOKOBAasi IOBEPXHOCTb.

Cdepa u map: neHTp, paauyc, IAUAMETp; IJIOMIAIb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxenue cepsl U IIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
I01aab Chephl.

N300paskeHne Ten BpalleHus Ha TNIOCKOCTH. Pa3BépTka MUIMHpa U KOHYCA.

KoMmOuHnanuu Tenm BpalleHWss YW MHOTOTPAHHHUKOB. MHOTOTpaHHUK,
OMHUCAHHBIA OKo0JIO cdephl; cdepa, BOHUCaHHASS B MHOTOTPAHHUK, WM TEJO
BpaIleHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00bEMOB Te. Teopema 06 00BEME
MPSMOYTOJILHOTO Tapajuienenunena u ciaeactBuss u3 He€. OO0bEM 1miIMHIpA,
konyca. O0BEM 1mapa u maomass chepsl.

[TongoOuble Tenma B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJl.

Ceuennss mwiMHApa (MapaJUieIbHO W TEPHEHIUKYJSPHO OCH), CEUYCHUS
KOHyca (TapajuielbHO€ OCHOBAaHUIO M TPOXOJSIIEE 4Yepe3 BEPIIMHY), CECUCHUS
niapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE



BekTop Ha miockocTy U B ipocTpaHcTBe. ClI0KEHUE U BBIYUUTAHUE BEKTOPOB.
YMHOKEHHE BEeKTOpa Ha 4ucio. Pa3noxkeHne BeKTopa 1Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mapammenenunena. Pemenwe 3amay, CBS3aHHBIX  C
NpUMEHEHUEM TpaBwil JAeUCTBUM ¢ BekTopamu. [IpsimoyrosibHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreifmue 3agaum B
KOOpJMHATax. YToJ Mex1y BekTopamu. CKalspHOE MNPOHU3BEIECHUE BEKTOPOB.
Briuncnenne yrioB Mexy MNPSAMBbIMU U TIOCKOCTAMHU. KoOpAnMHATHO-BEKTOPHBIM
METO/I IIPU PEIICHUU T€OMETPUYECKUX 3a]1ay.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJbBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS MPOTpamMMbl ydyeOHOTO TMpeameTa
«MareMaTuka» XapaKTepU3yIOTC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYAIOIIErocs Kak akTUBHOTO
W OTBETCTBEHHOIO 4Yj€Ha POCCUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPBHI, OMPOCHl U TIP.), YMEHUEM
B3aMMO/JICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKIMSIMU 1 HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak IaHCKOW UJICHTUYHOCTU, YBAKCHUS K
MPOIIIOMY M HACTOSIIIIEMY POCCUICKOW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJB30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHSX, cepax
SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HApOoJa;
c(OpPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTUYECKOTO  TMOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JIOCTUKEHHUN HAYKHU U JEATEIbHOCThIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OYAYIIETO.

JcTeTH4YecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIIICHHUEM K MHpPY, BKIIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3ajad, PEIIEHHU, paCCyXIICHUM;
BOCIIPUUMYHMBOCTBIO K MATEMaTUYECKUM aClEKTaM pPa3iIMyHbIX BUAOB UCKYCCTBA.

duznveckoe BOCIUTAHKE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUSA B
WHTEpecax 370poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0POBBIO (3/I0pOBOE MHUTAHHUE, COATAHCHPOBAHHBIN PEXUM 3aHATUNA U

OT/IbIXa, peryJisipHas busnueckas aKTUBHOCTB); bu3HIecKoro
COBEPIIICHCTBOBAHMSI, pu 3aHATHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JIESITEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM ILIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
pa3nuuHbiM  chepam  MpoecCHOHANBHON  JESTENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHUEM COBEpLIaTh OCO3HAHHBIA BBIOOP



Oynymeri mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K  MAaTeMaTUYEeCKOMY OOpa30BaHUIO W
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JXKWU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYacTHIO B PEIICHUH MPAKTHYECKUX 3a/1a4 MATEMAaTUYECKON HAITPaBICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(hOPMHPOBAHHOCTHIO HKOJOTHYCCKON KYyJIbTYphl, TMMOHWUMAHHEM BIIHSHHSI
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HA COCTOSIHUE MPUPOJTHON U CONUATBHOMN
CpeIbl, OCO3HaHWEM TJO00ATbHOTO XapakTepa OSKOJOTHYECKHX MpoOieMm;
OpUCHTAIMEH Ha MPUMEHCHHE MaTeMaTHUECKUX 3HAHWM IS PEIIeHUS 33734 B
00NacTh OKpYyXKalIleld cpeapl, IUIAHUPOBAaHHWS IMOCTYNKOB H OIIGHKH UX
BO3MOYKHBIX TTOCJICICTBUM TSI OKPYIKAIOIIEH CPEJIbI.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTHYeCKOH HayKh Kak cdepbl UYeIOBEUYECKOW JESITCIBHOCTH, ITAarloB €€
pa3BUTHS M 3HAYUMOCTH IS Pa3BUTHs [HBWIM3AIMW; OBJAJACHHEM S3BIKOM
MaTeMaTHKH W MaTEeMaTHYECKOHW KYJIbTYpOd KaK CPEICTBOM IIO3HAHHUS MUPa;
TOTOBHOCTBIO OCYIIECTBIISITh MPOEKTHYI0 M HCCIEAOBATENbCKYIO JIEITEIbHOCTh
WHUBUyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHMS MPOTPAMMBbI Y4EOHOTO TMpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIQJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCATbHbIMU Pe2YIAMUSHBIMU OCUCTNEUIMU.
1)  Vnuueepcanvnvie  nosnasamenvuwvle  Oeticmeus, — obecneuusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoenue
Memoo08  NO3HAHUSL — OKpYJcalowe20  Mupa,  NpUMeHeHue  J02UYECKUX,
ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).
ba3oBble JJornueckue aeicTBuA:
® BBISBISATh U XapaKTEpPU30BaTh CYIIECTBEHHBIC MPU3HAKK MAaTEMAaTUYECKUX
OOBEKTOB, TOHSATUN, OTHONICHUH MEXAY MOHATUAMH, (HOPMYIHUPOBATH
ONpENENICHUs]  MOHSTUM; YCTaHABIMBAaTh CYIIECTBEHHBIM  MpPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUisi OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUH
MIPOBOAMMOTO aHAJIN3a;

® BOCIpPUHUMATH, (HOPMYIHUpPOBATH W  MPEOOPa30OBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE,;
YCJIOBHBIE;



® BBISBIAThP  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MaHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;
npemyiaraTh  KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYMH;

® JeNaTh BBIBOJABI C HUCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX H
WHYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIIOUEHH 110 aHATIOTUH;

® T[IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPXKJICHUM (MPsSIMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIUIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKIIEHUS 1 BBIBOJIBL;

® BHIOMpPATH CMOCOO pelieHus: yd4eOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIEHUs, BBIOMpaATh Hauboiee MOAXOASAINMA C Y4ETOM
CaMOCTOSATENLHO BBIJICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarTelbcKne 1eiicTBUS:

® HCIIOJIb30BaTh BOMNPOCHI KaK MCCIEI0BATEIbCKUI MHCTPYMEHT MO3HAHUS,
(bopMyaupoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTUBOpEUYUE, MpoliIemMy,
yCTaHaBJIMBaThb HCKOMOE W  JaHHOe, (OopMUpOBaTh  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIMIO, MHEHUE;

® [IPOBOJIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOIro
O0OBbEKTa, SABJIECHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBJICHUSIMH, IPOIIECCAMU;

® CaMOCTOSITENIbHO (OpMYIHPOBATH 000OIIEHHS U BBIBOJBI IO Pe3yibTaTam
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MTOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

® [IPOTHO3MPOBATh BO3MOXXHOE PA3BUTHE MPOLECCA, a TAKKE BbBIABUTATbH
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmaunmeii:

® BBISBIATH ACPUIMTHI MHPOPMAIIUU, JAHHBIX, HEOOXOAMMBIX JJISI OTBETA
Ha BONIPOC U JJIS PEIICHUS 3a]1a4H;

e BpIOMpaTh WHOOPMAIMIO W3  HCTOYHUKOB  PA3JMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3TUYHBIX BUIOB B (POPM MIPEICTABIICHNUS,

® CTPYKTYpHUPOBaTh MH(POPMAIIHIO, TIPEICTABIIATh €€ B Pa3IuvHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKy;

® OIICHUBATH HaAEKHOCTD uHdopmanuu o CaMOCTOSITEJIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYHUKAMUGHble  Oelicmeus, 00ecnevusarom

copMUpOBaAHHOCMb COYUATILHBIX HABLIKOS 00YUAOUUXCHL.



Oo0wmenne:

e BOCHpUHUMATh U (GOPMYIUPOBATH CYXICHUS B COOTBETCTBHH C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOUKY 3pPEHHSI B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO
XOJy pelleHus 3a7aui, KOMMEHTHUPOBATh ITOyYEHHbIN pe3ysbTar;

e B X0J€ OOCYKJEHU 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaEMON TEMBI,
Ipo0JIeMBbI, pelIaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIlEJIEHHBIE HA TTIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXIEHHUS C CYXICHHUSIMH JIPYTHUX
YYaCTHUKOB AHAaiiora, OOHapyXUBaTh Pa3U4Me U CXOJCTBO IMO3UIIUH; B
KOPPEKTHOI popme popMyIUpOBaTh pa3HOIJIACUsl, CBOU BO3PAXKEHHUS;

® INpPEICTaBISATb  pE3yJNbTaThl  pEIIeHHUs  3aJayd,  SKCIEPUMEHTA,
UCCIIEIOBaHMsI,  TNPOEKTAa;  CAMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 IPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CorpyaHu4ecTBo:

® [IOHMMaTh W  HCIOJb30BATh  MPEUMYLIECTBA  KOMAaHJIHOH U
WHIUBUYyJIbHOM paOOThI PU PEIICHUH YUEOHBIX 3a]1a4; IPUHUMATh 1IEJb
COBMECTHOM JEATENBHOCTH, IUIAHUPOBATh OPraHU3alMl0 COBMECTHOU
paloThl, pacrpenensTh BUAbI padoT, JOroBapuBaTHCS, 00CYKIATh MPOLIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOIBKUX JIIOJICH;

® yYacTBOBaTh B IPyNIOBBIX (hopmax padoThI (00CYXIeHHs, 0OMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» W WHBIE); BBINOJHATH CBOI 4YacTh padOThl U
KOOPAMHUPOBATh CBOM JIEHCTBUS C JPYIMMH 4YJI€HAMH KOMAaHJbI;
OLICHMBaTh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOIYKT MO KPUTEPHSIM,
c(hOpMyYITUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

3) Vnueepcanvnvie  pecyniamueHbvie Oeticmeus, obecneyusarom
G opmuposanue cMbLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusamnus:

® COCTaBJIATH IJIaH, AJITOPUTM PEIICHUs 3a]a4l, BEIOUPATh CIIOCOO pelIeHHs
C YU4ETOM MMEIOUIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUI C Y4ETOM HOBOM
uH(dopMaIuu.

CaMOKOHTPOJIb:

® BIAJCTh HAaBbIKAMU TO3HABATEIbHOM pediaekcud Kak OCO3HAHMS
COBEPILIAEMbIX JEHCTBUNA W MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTPOJII IHpolecca u
pe3yibTaTa pelieH!sl MaTEMaTUYECKOH 3a1auH;

® TMpEABUACTh TPYIHOCTH, KOTOpPbIE MOTYT BO3HHKHYTh MpPH PEIICHUH
3a]aud, BHOCHUTb KOPPEKTHUBBI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENBCTB, JTAHHBIX, HAWJIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;



® OIICHMBAaTh COOTBETCTBHE pe3yjibTaTa LEId U YCIOBUSM, OOBSICHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OMUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBarh NOHATUAMU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPHM M CIEACTBHS U3 HUX IIPU PEUICHUU
reOMETPUYECKUX 3a]ay.

OnepupoBaTh NOHATUSIMU: APAILIETBHOCTh U EPIEHAUKYISIPHOCTD MPSAMBIX
U IUIOCKOCTEH.

KnaccugpuimpoBaTe B3aUMHOE pacIoOJIOKEHHUE NPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yroj, TpaHd ABYTPAHHOTO Yrija,
pedpo ABYTrpaHHOrO yria; JUHEHHBIM Yrojl ABYTPAHHOIO yTIJa; rpajaycHas Mepa
JBYTPAHHOT'O yTJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIbIN
MHOTOI'PAaHHHMK, 3JIEMEHTBl MHOTOT'PaHHUKA, IPABUJIbHBI MHOTOTPAHHUK.

Pacrno3HaBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHUKOB (NMHpaMuIa; MpU3MA,
NPSIMOYTOJIBHBIN TapaJijiesienumne, Kyo).

KnaccupumupoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
KJacCU(pUKauuu (BBINYKJIblE W HEBBIMYKJIblE MHOTOIPAaHHUKH; MpPaBUIIbHBIC
MHOTOI'PAHHHKH; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIEBI).

OnepupoBaTh MOHATUSAMHU: CEKYIas MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBICHATH TPUHIIMUIIBI TIOCTPOEHUSI CEYEHUH, UCTIONB3YS METOJ CJIECJOB.

Crpouth ceuyeHUsT MHOTOIPAaHHHKOB METOJOM  CIEAOB, BBIIOJIHATH
(BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXY, COOKY, CHU3Y.

PemmaTe 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMYMH 0 00pasiaM uiu
QIrOpUTMaM, TNPUMEHSISI W3BECTHbIC AHAJTUTUYECKUE METOAbl TpU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIUMCIEHUE PACCTOSHHUA MEXIY ABYMS
TOYKaMH, OT TOYKH JO MNOPSIMOA, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

PemaTe 3a1aun Ha HAXOXKACHUE T€OMETPUUYECKUX BEJIMUMH MO 00pasiiaM uiu
QITOPUTMaM, TPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IpPU PEIICHUU
CTAaHJAPTHBIX MaTEeMaTUYECKUX 3aJad Ha BBIYKMCICHHE YIVIOB  MEXIY



CKPENIMBAIOIMMMHUCS ~TPSIMBIMHA, MEXKIy TPSIMOM H  TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Beraucisate 00bEMBI M TUIOMAAN MTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpHU3Ma,
nupamMuaa) ¢ TOpUMEHEHHEM (GOpMYJ; BBIYHCIATH COOTHOIICHUS MEXIY
IUIOMIAASIMU TTOBEPXHOCTEH, 00bEMaMU TI0I00OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATHSIMH: CHMMETPUS B TPOCTPAHCTBE;, IICHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TIIOCKOCTh CHMMETPUHU (DUTYPHI.

W3Bnekath, MpeoOpa3oBbIBaTh M HHTEPIPETHPOBATH HHPOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUCCKUX (PHUTypax, MPEACTaBICHHYIO Ha YepTexax U
pUCYHKaX.

[IpumeHsaTh TeoMeTpudeckue (AKThl I PEMICHUS CTEPEOMETPHUYCCKUX
3a/1a4, MPEATOIararoIuX HECKOIBKO MIAroB PEIICHUS, €CIIH YCIOBUS IPUMCHEHUS
3aJ1aHbI B IBHOH (hopme.

[IpuMeHsAT,  MpoOCTEHIlIMEe TMPOrpaMMHBIE  CpEICTBA M DJICKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TIPH PEIICHUH CTEPEOMETPUUICCKUX 3a71ad.

[IpuBOoAMTh TIPUMEPHI MATEMATHYECKHUX 3aKOHOMEPHOCTEH B TMPHUPOJE H
YKU3HH, PAaCIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPHH B NCKYCCTBE.

[IpyMeHATh TOJIyYCHHBIC 3HAHUS Ha MPAKTUKE: aHAJIU3UPOBATh pPEaTbHBIC
CUTyalldd W TPUMEHATh HM3YUYCHHBIC TIOHATHS B IMPOIECCE IOMCKA PEIICHHS
MaTeMaTU4eCKhn CPOPMYITMPOBAHHON TIPOOIEMBI, MOJACIUPOBATh PCATBHBIC
CUTyalli Ha S3BIKE TEOMETPUU, WCCIEIOBaTh IIOCTPOCHHBIE MOJACIHA C
WCIIOJIb30BaHUEM IeOMETPHUUYSCKUX TIOHATHH U TeOpeM, amrapara ajareopsl; peraTh
MPaKTHYECKUE 3a7a4H, CBA3aHHBIE C HAXOXKICHHEM T€OMETPHUUCCKUX BEITUYNH.

11 KVIACC

OmnepupoBaTh MOHATUSMHU: LWIMHIpPUYECKas IOBEPXHOCTb, OO0pasyrolue
WIMHAPUYECKONM  MOBEPXHOCTH;  IWIMHAP;  KOHUYECKAas  IOBEPXHOCTb,
oOpa3ylolue KOHHYECKON OBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

Pacnio3naBaTh Tena BpauieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBICHATH CIOCOOBI MOTYYEHUS TEN BPALLECHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: IIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; I1apOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
L1apOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
re€OMETPUUYECKUX TEJl C IPUMEHEHHEM (popMyI.



OnepupoBaTh TMOHSATHUSMU: MHOTOTPAaHHUK, BIIMCAHHBIK B chepy #
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAaHHAST B MHOTOTPAHHUK WU TEIO
BpAILICHUA.

BbIYUCHIATE COOTHOIICHHSI MEXIY IUIOMAASMU MOBEPXHOCTEH U 00bEMaMU
MOJOOHBIX TEII.

N300pakath u3ydaemple (PUTYpHl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbIMONHATH (BBIHOCHBIE) IJIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00bEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHUS.

W3BnekaTh, HHTEPHIPETUPOBATH M MpPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (PUTYypax, MPEJCTABICHHYIO HA YepTexkax U
PUCYHKAX.

OnepupoBatTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINMONHATH JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOEHHUSI BEKTOpa Ha YUCJI0, OOBSICHITh, KAKHMU CBOMCTBAaMH OHM 00J1a/1al0T.

[IpuMeEHSTH MTPaBUIIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBLI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOPaMU, CKaJSIPHOE MPOU3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPHI.

Haxoauts cymMmMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOJI MEX Y
BEKTOpaMH, CKaJsipHOE TMPOU3BEAEHUE, PpACKIAAbIBATh BEKTOp 1O JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANnoJararouuX HECKOJIbKO IIArOB PEIICHUs], €CJIN YCIOBHUS NPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

Pemate mpocreiilline reoMeTpUuYecKUe 3a/laud Ha MPUMEHEHUE BEKTOPHO-
KOOPJUHATHOT'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOIICHUW U
HaXO0XXJICHUE TCOMETPUYECKUX BEJIMYHMH 0 00pa3liaM UiIu aJirOpUTMaM, MPUMEHSS
M3BECTHBIE METO/IbI IPH PEIICHUH CTAaHAAPTHBIX MaTEMaTUYECKHUX 3aay.

[IpumeHaTs OpoCTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3aay.

[IpuBOIUTH TpPUMEpPHl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEM B MpHUPOAEC H
YKW3HU, PACIIO3HABATH MPOSIBICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MOJTYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pPEalbHBIC
CUTyalldd W TPUMEHSTh HU3YUYEHHBIE TOHSATHUSA B MPOLECCE IMOUCKA PEIICHUS
MaTeMaTU4ecKu CQOPMYJIMPOBAHHON MPOOJIEMBbI, MOJAEIUPOBATH peallbHbIC



CUTyallMH Ha S3bIKE TE€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIN C
VCITOJIb30BAHUEM T€OMETPUUYECKUX NOHITHI U TEOpEM, arnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosm4ecTBo JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iejioB M TeM 4acoB (undposbie) JJomosHUTE ILHASA
NporpamMmblI o0pa3oBaTe/ibHbIE uHpopmManus
Beero pecypchbl
1 BBeneHne B ctepeoMeTpHIo 10
) [IpsiMbIE ¥ TITIOCKOCTH B TPOCTPAHCTBE. 12
[TapaniensHOCTh NPSIMBIX U TIOCKOCTEH
3 HepneH;[mfynstHocn, MPSMBIX U 12
MJIOCKOCTEH
4 VYTrabl MEeXy IPAMBIMU U IUNIOCKOCTAMU 10
5 MHororpaHHuKu 11
6 O0bEMBI MHOTOTPAHHUKOB 9
- [ToBTOpEHME: CEUCHUS, PACCTOSIHUS U 4
YTJIBI
OBIIEE KOJIMYECTBO YACOB I1O 63

I[TPOTPAMME




11 KJIACC

KoumnuecTBo DJIEKTPOHHBIE
No 11/ HaumeHoBaHMe pa3iesioB 4 TeM 4acoB (undposbie) JlomosHUTE ILHASA
NPOrpaMMbl o0pa3oBaTeJIbHbIE uHopmanus
Bceero
pecypcsbl
1 Tena BpaeHus 12
2 OO0BEMBI TEN 5
3 BekTopsl 1 KOOpIMHATHI B 10
MIPOCTPAHCTBE
4 [ToBTOpEHue, 06001IEH e, 7
CUCTEMAaTHU3alIMs 3HAHUI
OBHIEE KOJIMYECTBO YACOB I10 34

[TPOIPAMME




10 KJIACC

Ne
n/n

Tema ypoka

OCHOBHBIE IOHATHUS
CTEpPEOMETPHUU: TOUKA, IIpsMas,
IIJIOCKOCTh, MMPOCTPAHCTBRO.
[IpaBuna nzo0pakeHus Ha
pUCYHKaX: U300pakeHUs
ITIOCKOCTEN, MapAJUICIIbHBIX
MPSMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka

IHOYPOYHOE IIVTAHUPOBAHUE

KoanuecTBo
4acoB

Bcero

Jlara
U3Yy4eHUs

JJIEKTPOHHBIE
uu(pposbIe
oOpa3oBaresibHbIE

pecypchbl

JlomosiHUTEIbHAS
uHpopmanus

[TonsTus: nepecekaromuecs
TJIOCKOCTH, TIEPECEKAOIINECS
NpsiMasi ¥ TJIOCKOCTh

[TonsATHsA: nepecekaronmecs
TUIOCKOCTH, TIEPECEKAIOIIUEC
NpsIMasi ¥ INIOCKOCTh

3HAKOMCTBO C
MHOTOIpaHHUKAMH,
n300paxeHre MHOTOTPAaHHUKOB
Ha PUCYHKAaX, Ha MPOCKIIMOHHBIX




yepTekax

HavanbHble cBesieHus 0 Kyoe u
UpaMUIE, UX Pa3BEPTKU U
mozenu. CeueHus
MHOTOIPaHHUKOB

HavanbHble cBesieHus o0 Kyoe u
UpaAMUJE, UX Pa3BEPTKU U
moaenn. CeueHnsa
MHOTOIPaHHUKOB

10

[TonsiTe 06 akcMOMaTHYECKOM
IIOCTPOECHUU CTEPEOMETPUHU:
AKCHOMBI CTEPEOMETPUH U
CJIEICTBUS U3 HUX

ITousiTre 00 aKCHOMATHYECKOM
MMOCTPOEHUHU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHH H
CIIEACTBUS U3 HUX

ITousiTre 00 aKCHOMATHYECKOM
MMOCTPOEHUHU CTEPCOMETPHHU:
AKCHOMBI CTEPEOMETPHH H
CIIEACTBUS U3 HUX

[TousiTre 00 aKCHMOMATHYECKOM
MMOCTPOEHUHN CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPHH U
CJIIEICTBHS U3 HUX




11

12

13

14

B3aumMHoe pacnonoxenue
NPSIMBIX B IPOCTPAHCTBE:
nepeceKarouecs,
napajijieibHbIE U
CKpeUIMBaIoIIMecs MpsiMbIe

[TapaniaenbHOCTD MIPSMBIX U
IJIOCKOCTEN B TPOCTPAHCTRE:
napajuieibHbIC MPSIMbIC B

IIPOCTPAHCTBC; IIApaJICIIbHOCTD

TPEX MPAMBIX
[TapajuiennbHOCTD NMPSIMBIX U
IJIOCKOCTEN B IIPOCTPAHCTBE:
[TapayuienbHOCTB MPSIMOU U
TJTIOCKOCTH

VYTIIBI ¢ COHAIPaBICHHBIMU
CTOpOHAMH

15

Yroa Mexay NpsSMbIMU B
IIPOCTPAHCTBE

16

17

Yroa Mexay IpsMbIMU B
MIPOCTPAHCTBE
[TapamienbHOCTh IIOCKOCTEM:
I1apaJuIeNIbHBIE TUNIOCKOCTH

18

CBolicTBa MapajuiesIbHbIX
IJIOCKOCTEN




[Ipocreiiiire MpocTpaHCTBEHHbBIE

19 (GUryphl Ha MIOCKOCTH:
TeTpadip, KyO, napajiesenumne

20 [TocTpoenue ceueHui

21 [TocTpoenue ceueHum
KonTponbhas padbota no teme

2 "[IpsiMble ¥ MIIOCKOCTH B
npoctpaHcTse. [lapamensHOCTb
MPSIMBIX U TJIOCKOCTER"
[lepneH UKy ASIPHOCTD NPSIMOU U

23 IJIOCKOCTHU: MEPIICHANKYISIPHBIC
MpsIMbIE€ B IPOCTPAHCTBE

24 [Ipsimble mapannenbHble U
MEPIICHIUKYJISIPHBIE K TUIOCKOCTH

75 [Ipsimble napasienbHble U
MEePHEHANKYJISPHBIE K TUIOCKOCTH

26 [Tpu3Hak neprneHaANKyIIPHOCTH
MPSAMOM Y TIOCKOCTHU

7 [Tpu3Hak neprneHaANKyIIPHOCTH
IIPSIMOU U TNIOCKOCTH

73 Teopema o npsiMou

NEPHEeHAUKYJIAPHOM MIOCKOCTU




29

Teopema o npsAmon
HEPIEHINKYJIIPHON IIIOCKOCTH

30

31

32

33

34

35

Teopema o npsAmon
MEePHEHANKYISIPHON TUIOCKOCTH

IlepnenauKyIISIp ¥ HAKIIOHHBIE:
pPacCTOSHUE OT TOYKHU [0
IIJIOCKOCTH, PACCTOSIHUE OT
MPSIMOU 10 TUIOCKOCTH

IleprieHIMKYIISp U HAKJIOHHBIE:
pPacCTOSIHUE OT TOYKHU 110
IIJIOCKOCTH, PACCTOSIHUE OT
MPSMOU 10 TWIOCKOCTH

IleprieH MKy ISP U HAKJIOHHBIE:
pPacCTOSHUE OT TOYKHU 10
IIJIOCKOCTH, PACCTOSIHUE OT
MPSIMOU 10 TUIOCKOCTH

IleprieHIMKyISp ¥ HAKJIOHHBIE:
paccTostHUE OT TOYKH J0
IIJIOCKOCTH, PACCTOSTHUE OT
MIPAMOM 10 TUIOCKOCTH

VYTI1bl B IPOCTPAHCTBE: IO
MEKly IPSIMOM U IIJIOCKOCTBIO

36

JIByrpaHHbIN yToJI, IMHEUHBIN
yroJ IByTPaHHOIO yria




37

JIByrpaHHbIN yroJi, TUHEWHBIN
yTOJ IBYIPaHHOIO yIia

38

[leprieHIMKYAAPHOCTD
IJIOCKOCTEN: IPU3HAK
MEPHEHANKYIIPHOCTH JIBYX
IIJIOCKOCTEN

39

[leprieHIMKYAAPHOCTH
IJIOCKOCTEN: IPU3HAK
MEPHEHANKYISIPHOCTH JIBYX
IJIOCKOCTEN

40

[leprieHIMKYASIPHOCTH
IJIOCKOCTEN: IPU3HAK
MEPHEHANKYJISIPHOCTH JIBYX
IJIOCKOCTEN

41

42

43

Teopema o Tpéx
NepHeHANKYISIpax
Teopema o Tpéx
MEePHEHANKYIISIpax
Teopema o Tpéx
MEePHEHANKYIISIpax

44

KonTtposnrHas paboTa o remam
"IlepneHIUKYASIPHOCTD MPSMBIX
U TockocTer" u "Yibsl MexIy
MPSAMBIMH U IUIOCKOCTSIMU"




45

46

47

48

49

[TonsiTe MHOTOTrpaHHUKA,
OCHOBHBIE DJIEMEHTBI
MHOT'OTPAaHHHUKA, BBITYKJIbIE U
HEBBIITYKJIBIE MHOTOTPAHHUKU;
pa3BEPTKA MHOTOIPaHHUKA

[Ipu3ma: n-yronpHas npusma;
IPaHu U OCHOBAHUS MPU3MBI;
MpsiMasi U HAKJIOHHASI IPU3MBIL;
OOKOBas M MOJHAsI TOBEPXHOCTh
MIPU3MBI

[Tapayuenenunen,
MPAMOYTOJIbHBIN
MapaJuIeIICIUIIE] U €r0 CBOWCTBA

[Inpamupa: n-yroyibHas
IMAPaMHIA, TPAaHU U OCHOBAHHUE
NUpPaMU/JIbl; OOKOBAs U MOJIHAS
ITIOBEPXHOCTH ITUPAMUJIBL;
MpaBUJIbHAS U yCEUEHHAs
MApaMuIa

IIpaBuiIbHBIE MHOTOIPAHHUKM:
ITOHATHE MPABUIIBHOTO
MHOTOTPaHHMKA; PABUJIbHAS
IpU3Ma U IpaBUiIbHAs
NUpamMuAa; MPaBUIIbHAS
TPEYroJIbHAs IUPaMUJA U




MpaBUJIbHBIN TETpa’dap; KyO

50

51

IIpencraBnenue o0 NpaBUIbHBIX
MHOT'OTPAaHHHUKAX: OKTa’p,
JOEKAdIP U UKOCADIP.
CummeTpust B IPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIBHO
TOYKH, IPSMOMU, MIIOCKOCTH.
DJIEMEHTBI CHMMETPHUU B
nupamuaax, napajienenumnenax,
IIPaBUJIbHBIX MHOTOI'PAaHHHUKAX

52

53

Brruncienue piieMeHTOB
MHOTOTPAaHHHUKOB: p&opa,
JMaroHaJu, yIiibl

[Tmomaas 6OKOBOM TOBEPXHOCTH
Y TIOJTHOM MOBEPXHOCTH MPAMOMU
MPU3MBI, IJIONIA/1b OCHOBAaHUH,
TeopeMa 0 OOKOBOI
MMOBEPXHOCTH MIPSMOM MTPU3MBI

54

[Tmomaas 60KOBOI MOBEPXHOCTH
Y TIOBEPXHOCTHU NIPABUIIHBHOU
MMpaMUIbI, TEOpEMa O TUTOIIA N
OOKOBOI MOBEPXHOCTHU
YCEUEHHOM MTUPAMUIbI

55

KoutposnbHas paborta o teme
"MHOrOrpaHHUKH"




56 [Tonsitue 06 00BEME

57 O0BEM nUpaMuIbl

58 O0BEM nUpaMuIbI

59 O0BEM nHpaMuIbI

60 O0BEM nUpaMu bl

61 O06BEM npU3MBI

62 O06BEM npU3MBI

63 O0bEM IPU3MBI

64 KontponbsHas paboTta o teme
"OO0BEMBI MHOTOTPAaHHUKOB"
[ToBTOpeHue, 06001ICHNE

65 CHUCTEMATHU3aLUs 3HAHUM.
[TocTpoeHue cedyenuii B
MHOTOTPaHHUKE

66 [ToBTOpenue, 06001IEHIE

cUcTeMaTH3anus 3HAHUU.




Brranciienne paccTostHum:
MEX]y IByMsI TOUKaMH, OT TOUKH
710 IPSIMOM, OT TOYKHU 10
IUIOCKOCTH, MEXKY
CKPEIIMBAIOIINUMUCS TPSIMBIMU

67 Hroroast KOHTpoOJIbHAS paboTa
[ToBTOpEHME, 0000IICHNE
cUCTeMaTHu3allis 3HaHUI.
Boruncnenue yrioB: Mexy

68 CKPEILIUBAIOIIUMHUCS TPSIMBIMU,

MEXAY NPSIMOU U IUIOCKOCTHIO,
JIBYTPaHHBIX YIJIOB, YTJIOB
MEXAY MIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB IIO

I[TPOI'PAMME

68




11 KJIACC

JJIEKTPOHHBIE
KoMi1ecTEo Jara uu(pposbIe JlomosHUTE ILHASA
No oOpa3oBaTesbHble HHGpoOpManus
Tema ypoka JacoB H3y4YeHus
n/n pecypchl
Bcero
Cdepa u map: neHTp, paauyc,
1 JMaMeTp; TUIOMIA/Ib OBEPXHOCTU 1
cdepsl
Bsaumnoe pacnonoxenne cheps
) Y TUTOCKOCTH;, KacaTeabHas |
IJIOCKOCTH K cdepe; MIoaab
chepsl
3 N3obpaxenue chepsl, 1apa Ha |
mnockoctu. CevyeHus mapa
[unuuapuyeckast TOBEPXHOCTD,
4 o0Opasyroniye NUIMHIPUIECKOM |
MTOBEPXHOCTH, OCh
ATUHAPUYECKON TTOBEPXHOCTH
Hunaunap: ocHOBaHMS U OOKOBas
5 MMOBEPXHOCTh, 0Opa3yromas u |

OCh; IUIONIA/Ih OOKOBOH U
MOJTHOM TMOBEPXHOCTU




N300paxeHune MUJIMHIpA HA
TUIOCKOCTH. Pa3BépTka
nunuHapa. CeueHus HUInHApPa
(TJI0CKOCTHI0, MapajieTbHON
WU IEPIEHIUKYIIIPHON OCU
AJIMH]IPA)

Konunueckast HOBEpXHOCTb,
o0Opasyrolue KOHMIEeCKOi
ITOBEPXHOCTH, OCh U BEPIINHA
KOHUYECKOM MTOBEPXHOCTHU

Konyc: ocHOoBaHue 1 BepInHa,
oOpasyrolas 1 oCh; IJIOIMAab
OOKOBOI U TTOJIHOW TTOBEPXHOCTH
VY ceuénnslil KOHyC: 00pa3yrolue
Y BBICOTA; OCHOBAHUS B OOKOBasI
MOBEPXHOCTh

10

N300paxeHune KkoHyca Ha
IUIOCKOCTH. Pa3BépTka KoHyca.
CeueHns KoHyca (TUIOCKOCTBIO,
MapaJUIeIIbHON OCHOBAaHUIO, U
ITIOCKOCTBIO, TPOXOIAIIEH Yepes
BEPIIMHY)

11

KomOunanus ten BpamieHus u
MHOTOTPaHHUKOB

12

MHororpaHHUK, OMCAHHBIN




okoJ10 cdepsr; cepa, BlMcaHHAS
B MHOTOTPaHHHK HUJIH B TEJIO
BpALICHHS

IToustre 00 00béEMe. OCHOBHBIE

13 . N
CBOICTBAa OOBEMOB TE

14 O0BEM nuIMHIpa, KOHyCca

15 O0bEM mIapa u mionaab cQepbl
[TonoOHbIe TeNa B MPOCTPAHCTBE.

16 CoOOTHOIIEHUS MEXKTY
TTOMIAIIMU TIOBEPXHOCTEH,
00BEMaMHU ITOJOOHBIX TE
KoHntposnbHas paboTta o remam

17 "Tena Bpammenus" u "O0bEMbI
Tea"

13 BekTop Ha niiockocTH U B
MPOCTPAHCTBE

19 CrnoxxeHne 1 BEIYNTAHUE
BEKTOPOB

20 YMHOXKEHHE BEKTOpPA HA YUCIIO
PaznoxeHune BeKTOpa 1o Tpém

21 HEKOMILIAHAPHBIM BEKTOPAM.
[IpaBwiio mapamienenuneaa

2 Pemienne 3amau, cBsI3aHHBIX C

IIPUMEHEHUEM ITPABWII JEUCTBUN




C BEKTOpaMu

23

IIpssMoyrosbHas cucrema
KOOPAUHAT B IIPOCTPAHCTBE.
Koopaunate! BekTopa.
[Ipocreimmue 3agaum B
KOOpPJMHATax

24

Yroa Mexly BEKTOpaMH.
CxansipHoe mpou3BEICHUE
BEKTOPOB

25

26

27

Brruucnenue YIIJIOB MCXKIY
MMPAMBIMHA U IIIIOCKOCTAMHA

KoopanHaTHO-BEKTOPHBIA METO
IIPU PELIEHUN T€OMETPUUIECKUX
3aaa4

KoutposnbHas padborta o reme
"BekTopbl 1 KOOPIMHATHI B
npocTpaHcTBe"

28

IToBTOpeHue, 0600IIEHNE U
cUCTeMaTHu3alysl 3HaHUH.
OcHoBHBIE PUTYPHI, (HAKTHI,
TEOPEMBI Kypca IJIaHUMETPUU

29

IToBTOpeHue, 0600IIEHNE U
CHCTEMATH3aIUs 3HAHUH.
OcHoBHbI€ GUTYPBI, PAKTHI,




TEOPEMBI Kypca INIAHUMETPHUU

30

IToBTOpeHue, 0600IIEHNE U
CHCTEMAaTH3aIns 3HaHWH. 3a1aun
MJIAHUMETPHUHA U METOBI UX
perieHus

31

IToBTOpeHue, 0600IICHNE U
cucTeMaTH3alys 3HaHUH. 3a1aun
IUTAHUMETPUH W METOJIBI X
pereHus

32

33

34

IToBTOpeHue, 0600IICHNE U
cucTeMaTHu3allis 3HaHUM.
OcHoBHBIE QUTYpHI, (HaKTHI,
TEOPEMBI Kypca CTEPEOMETPHH

Wrorosast koHTposIbHAS paboTa

[ToBTOpEeHue, 06001IEHNE U
cucTeMaTH3anus 3HAaHUN

OBIIEE KOJIMYECTBO YACOB I10
[TPOIPAMME

34




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

1. Teometpus. 10-11 wmaccer : yue6. Jlns oGmieobOpa3zoBar. OpraHuzanuii :

6a30BbIil u yriyos. Yposau / [JI.C. Atanacsa u ap.]. — 10-e usn., crep. —
M.: [IpocBemieHue.

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1.

*

3uB b.I'., Meitnep B.M. [lunaktuyeckue matepuaisl 1o reomerpun 1 10
knacca. — M.: IIpocsemienue.

3uB b.I'., Meinep B.M. /lunaktrndeckue marepuansl o reomerpun s 11
knacca. — M.: I[Ipocsemienue.

3uB b.I'., Meinep B.M., baxanckuit A.Il. 3agaun no reomerpun st 7 — 11
kiaccoB. — M.: [IpocBerenue.

Caaksn C.M., byry3zoB B.®. U3yuenue reometpun B 10 — 11 kiaccax:
Meroauueckue pekoMeHaanuu K y4eOHuky. Kuura nns yuurens. — M.:
[Ipocsemenue.

. I'mazkoB FO.A., Oguna U.N., byty3oB B.®. Pabouas tetpans. 10 kimacc. —

M., IIpocseuienue.
I'mazkoB FO.A., FOauna WU.W., byty3oB B.®. Pabouas terpanpb. 11 knacc. —
M., IIpocsemienue.

. JIutBunenko B.H. T'oroBumcs k EI'D. 10 kmacc. — M., [IpocBenienue.

JIutBunenko B.H. I'otoBumcs k EI'D. 11 knacc. — M., [IpocBemienue.
Oenuenko JI.A., JlutBunenko [.H. PasHoypoBHEeBble 3amgaHus uist
TEMaTUYECKUX M HMTOTOBBIX KOHTPOJBHBIX padboT mo reomerpuu. 10-11
KJacChl.- []..

10. IToremkun B.JI., [Toremkuna JI.JI. ['eomeTpus. 10 — 11 kmaccel. 3agauynuk —

IpakTUKyM. — /1..

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. Enqunas xosutexius 1iudpoBeix 00pa3oBaTenbHbIX pecypcoB (school-

collection.edu.ru);
2. Poccuiickas snexktpoHHas mkoda (resh.edu.ru);

3. infourok.ru,
4. uchi.ru,



5. math5-vpr.sdamgia.ru.
6. https://oge.sdamgia.ru.
7. https://vpr.sdamgia.ru.
8. https://uztest.ru.
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