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HOACHUTEJBHAA 3AIINCKA

Pabouas nporpamma yue6HOTO Kypca «I'eomeTpusi» 6a30BOT0 ypoBHS 1151 00yyaroruxcs 10
—11 kmaccoB pa3paboTana Ha ocHoBe @DelnepasbHOTO TOCYAapCTBEHHOTO 00pa30BaTEIHLHOTO
CTaHJapTa CpeaHero oOmero oOpa3oBaHUS, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHUH,
MPEeaBbABIIEMBIX K MaTeMaTHUYECKOMY OOpa3OBaHWIO, M TPAAMUIMA POCCUHCKOrO OOpa3oBaHMSL.
Peanu3zanus nporpaMMbl 06ecrieuuBaeT OBIaACHUE KIIFOUEBBIMU KOMIIETEHIIUSIMU, COCTABIISIFOIIMMHU
OCHOBY JUIsl CaMOpa3BUTHA M HENPEPbIBHOIO 00pa3oBaHMsA, LEIOCTHOCTh OOILEKYJIBTYPHOTO,
JMYHOCTHOT'O U MO3HABATEILHOTO Pa3BUTHUS JIMYHOCTH O0YYaIOIIUXCSl.

HEJIN U3YUYEHUSA YYEBHOTI'O KYPCA

BaxxHocTh ydeOHOTO Kypca TE€OMETPUH Ha YPOBHE CpeaHEro ooOImero oOpa3oBaHUS
0o0yCJIOBJICHA TMPAKTUYECKOW 3HAYUMOCTBIO METAlpPEIMETHBIX U TPEIMETHBIX PE3yIbTaTOB
oOy4eHHsT TeOMEeTpUM B HANpaBICHUH JIHUYHOCTHOTO pa3BUTHs 0O0ydaromuxcs, (GpopmupoBaHUsS
(YHKIIMOHATTLHOW MAaTEMaTU4YEeCKOW TpPaMOTHOCTH, HW3YYCHHs] JAPYTUX YUYEOHBIX JUCIUIUIMH.
Pa3Butne y oOydarommxcsi NpaBUIBHBIX NPEICTABICHUM O CYIIHOCTH W IPOUCXOXKIECHUU
T€OMETPUYECKHX a0CTpaKUMi, COOTHOUICHUH pPEaJbHOr0 M HJCATBHOTO, XapaKTepe OTPaKeHUs
MaTEeMaTHYE€CKOM HAYKOW SABJICHUWA M MPOILIECCOB PEATBHOTO MHpA, MECTE T'€OMETPUH B CUCTEME
HayK U POJIU MAaTEMaTHYECKOTO MOJICIUPOBAHUS B HAYYHOM MO3HAHUH U B MIPAKTUKE CIIOCOOCTBYET
(hOpMUPOBAHHIO HAYYHOT'O MUPOBO33PEHUS YUAIIUXCS, a TAK)KE KAUYECTB MBIIUICHHUS, HEOOXOIUMBIX
JUTSI aJanTallid B COBPEMEHHOM O0IIIEeCTBE.

'eomerpust siBisieTcs OAHMM K3 0a30BBIX NPEIMETOB HAa YPOBHE CPEAHEro O0OILero
oOpa3oBaHus, TaK KakK OOECIeYrBaeT BO3MOXXKHOCTh HM3yYCHHUs KaK JAUCIHMILIUH E€CTECTBEHHO-
Hay4HOI HaNpaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe MbIIIeHHE, GopMHUpyeMOe TIPU U3YICHHH 00YYarOIIUMUCS MTOHSITHIHBIX OCHOB
TEOMETPUH M MOCTPOCHUU LEMOYKU JIOTUYECKUX YTBEPXKACHHUM B XOJ€ PEUICHHUS TeOMETPUUYECKUX
3a/1a4, YMCHHE BBIABUTATh W OIPOBEpPraTh THUIIOTE3bl HETOCPEJACTBEHHO WCIIOJIB3YIOTCS IPU
pEIIeHNH 3a]1a4 €CTeCTBEHHO-HAYUHOTO IMKJIA, B YaCTHOCTU U3 Kypca (PU3UKH.

YMeHre OpUeHTHPOBATHCS B TIPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIACTSIX
NesTENbHOCTH ueoBeka. OpueHTalusl 4eJoBeKa BO BPEMEHU U MPOCTPAHCTBE — HEOOXOAMMOE
YCIIOBHE €T0 COIHAIBHOTO OBITHSI, (hopMa OTPaXKESHHSI OKPYKAIOIMIETO MUPA, YCIOBUE YCIEITHOTO
MO3HAHUS U aKTUBHOTO NMpeo0pa3oBaHus AeiicTBUTENbHOCTH. OnepupoBaHre MPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3HbIe BUABI YYCOHOW W TPYIOBOW NEATEIHHOCTH, SBISETCS OJHHM U3
npodeccuoHaNIbHO BaXKHBIX KayecTB, MO3TOMY aKTyallbHa 3aja4a (JOpMHUPOBAHHS y O00YUaIOIIHXCS
MIPOCTPAHCTBEHHOTO MBINIICHUS KaK Pa3HOBUIHOCTH OOPA3HOT'O MBIIUICHUS — CYIIECTBEHHOTO
KOMITOHEHTa B MIOJIFOTOBKE K MPAKTUYECKOW AESTEIHHOCTH 110 MHOTHUM HAIIPABJICHUSM.

[ens ocBOeHUS MporpaMMbl yueOHOTO Kypca «I'eoMeTpus» Ha 6a30BOM ypOBHE 00yUYEHUS —
oOmieo0pa3oBarenbHOE U OOIIEKYJIBTYpPHOE pa3BUTHE OOy4arommxcs 4epe3 oOecredyeHue
BO3MOYXHOCTH TPUOOPETCHHUS W HWCIIOJIB30BAHUS CHUCTEMATHUSCKUX T'COMETPHUYCCKHUX 3HAHWH W
NeNCTBUH, crienu(UUHBIX TEOMETPUH, BO3MOXKHOCTU YCHEIIHOTO MPOJOJLKEHUS 00pa3oBaHUS IO
CHCIIUATBHOCTSIM, HE CBSA3aHHBIM C IPUKJIATHBIM HCIIOJIb30BAHHEM I'€OMETPHH.

[TporpamMma mo reoMeTpun Ha 0a30BOM YPOBHE MpeAHa3HAUYCHA ISl 00yUaIoNINXCs CpeaHen
ITIKOJIBI, HE WCHBITHIBABIINX 3HAYUTCIBHBIX 3aTPYAHCHHA HA YpPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi. Takum oOpa3zom, oOydaromuecs Ha 0a30BOM YPOBHE JOJDKHBI OCBOHMTH O0OIIUE
MaTeMaTHYEeCKHE YMEHHS, CBSI3aHHBIC CO CHEIU(PUKON T€OMETPUH U HEOOXOIUMBIC JUIS JKU3HH B
COBpeMEHHOM o01ecTBe. KpoMe 3TOro, oHM HMEIOT BO3MOXHOCTh M3YyUUTh T€OMETpHUIO0 Oolee
IyOOKO, €CIM B JIallbHEHIIEM BO3HUKHET HEOOXOIWMOCTh B TEOMETPHYCCKHX 3HAHUSAX B
npodeccHoHaNBHOM 1eATEeTbHOCTH.



JocTrxkeHne 1eau OCBOEHHUS MPOrpaMMbl OOECIEUMBAETCS PEIIEHUEM COOTBETCTBYIOLIMX
3agad. [IpuoputeTHbIMM 3aayamMu ocBoeHUs Kypca «I'eomerpum» Ha 6azoBoM ypoBHe B 10—11
KJIaccax SIBJISIOTCSA:

¢ (hopMupoBaHHE NMPECTABICHNUS O TEOMETPHH KaK YaCTH MHUPOBOM KYJIBTYPHI U OCO3HAHHE €&
B3aMMOCBSI3U C OKPY’KAIOIUM MUDPOM;
o (dbopMHpOBaHUE MPEICTABICHUS O MHOTOTPAaHHHWKAX M TeJlaX BPAIICHHs KaK O BayKHEHIINX
MaTEMaTUYECKUX MOJENAX, MO3BOJIAIOIIMX ONUCHIBATH U M3Yy4aTh Pa3HbIEC SBJICHUS OKPYKalOLIETO
MHpa;

. ¢dopMHEpoBaHHE YMEHHUsS paclo3HaBaTh HA YEPTEXKaxX, MOJCISIX M B PEaJbHOM MHpE
MHOT'OTPaHHUKH U T€Ja BpaIlCHUS;

. OBIIQJICHUE  METOJaMH  pelIeHWs 3ajJad Ha TOCTPOEHUS Ha  U300pa)KeHMSIX
MIPOCTPAHCTBEHHBIX (PUTY;

. (dbopMUpOBaHHE YMEHHs ONEPUPOBATh OCHOBHBIMH MOHSTUSMU O MHOTOTPAaHHUKAX M Telax
BpAIEHUS U UX OCHOBHBIMHU CBOMCTBAaMU;

. OBJIQJICHUE aNTOPUTMAMH pEIICHUS OCHOBHBIX THIIOB 3a1ad4; (HOpMUpOBaHHE YMEHUS

IpOBOAUTHL HECJIOKHBIC NOKA3aTCIIbHBIC PACCYXKACHHUA B XO0AC PCHIICHUA CTCPCOMCTPHUYCCKUX 3a/1av
" 3a4a4 C MPAKTHYCCKUM COACPIKAHUCM;

. pa3BUTHE MHTEUICKTYyaJbHBIX M TBOPYECKHUX CHOCOOHOCTEH 0oO0ywarommxcs,
II03HABATEIbHOW aKTUBHOCTH, HCCIIEIOBATEILCKUX YMEHUN, KDUTUYHOCTH MBIIIJICHNUS,
. (dopmupoBanre (QPyHKIIMOHAIBHOW TPAMOTHOCTH, PEJIEBAHTHON T'€OMETPHH: yMEHHE

pacro3HaBaTh MPOSBICHUS T€OMETPUUYECKUX MOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEH B peaibHbIX
KU3HEHHBIX CUTYaLUAX U MPU U3YUEHUH JPYIHX YUEOHBIX MPEAMETOB, POSBICHUS 3aBUCUMOCTEN
U 3aKOHOMEPHOCTEW, (HOpMyIUpOBaTh MX Ha S3bIKE T'€OMETPUM U CO37aBaTh I'€OMETPUYECKHE
MOJENM, IPUMEHATh OCBOCHHBIM TI€OMETPUYECKMM amnmapar Uil pPElIeHWs IPAKTUKO-
OPUEHTUPOBAHHBIX 3a7a4, UHTEPIIPETUPOBATh U OLIEHUBATD TIOJYyYEHHBIEC PE3YJIBTATHI.

OTnnYuTENHEHON 0COOEHHOCTBIO MTPOrPaMMBbI ABIISIETCS BKIIOUEHHE B KYpC CTEPEOMETPUU B
HayaJle €ro M3ydyeHus 3aJad, pellacMbIX HAa YPOBHE MHTYUTHUBHOI'O MO3HAHMSA, U ONpPEIEIEHHBIM
o0pa3oM opraHu3oBaHHas pabdoTa HaJ HUMH, YTO CIIOCOOCTBYIOT PAa3BUTHIO JIOTUYECKOTO U
IIPOCTPAHCTBEHHOT'O MBILUIEHHS, CTUMYJIUPYET IPOTEKaHUE UHTYUTUBHBIX IPOLIECCOB, MOTUBUPYET
K JaJIbHEUIIEMY U3YUYEHUIO MIPEAMETA.

[Ipennourenue oTHa€Tcs HAMVIATHO-KOHCTPYKTUBHOMY METONy OOydYeHHs, TO €eCTh
TEOPETHYECKUE 3HAHUS HMEIT B CBOEH OCHOBE YYBCTBEHHOCTb IIPEAMETHO-IIPAKTUYECKON
NEeATENbHOCTH. Pa3BUTHE NMPOCTPAaHCTBEHHBIX MIPEACTABICHUI Y yUYalUXCsl B Kypce CTEPEOMETPUN
IIPOBOJUTCS 3a CYET pEUIeHMs 3a/ad Ha CO3JlaHMe IPOCTPAaHCTBEHHBIX OOpa3oB M 3agady Ha
ONIEpUPOBAHUE MPOCTPAHCTBEHHBIMU oOOpazamu. Co3maHue o0pasza MPOBOAUTCS C OMOPOW Ha
HarJsIHOCTh, a OIIEPUPOBAHKUE 00Pa30M — B YCJIOBHUSAX OTBJICYEHUs OT HArJIAHOCTU, MBICIIEHHOI'O
HU3MEHEHUs €ro0 HCXOIHOIO COACPIKAHHUSA.

OcHOBHBIE  coaepxaTenbHble JMHMM Kypca «l'eomerpum» B 10-11 knaccax:
«MuororpanHukmn», «IIpsiMble M IUIOCKOCTH B IIpocTpaHCTBe», «Tema Bpamenus», «Bekropsl u
KOOpAUHATHl B NPOCTpaHCTBE». DOPMHUPOBAHME JIOTMYECKUX YMEHUH pacHpenessaeTcs HE TOJIBKO
M0 COJAEpXAaTelNbHbIM JIMHUSM, HO M 1O ToAaM OOYYeHHs Ha YPOBHE CpETHEero oOIIero
oOpaszoBaHusl.

Conepxanne 00pa30BaHUS, COOTBETCTBYIOIEE TPEAMETHBIM pe3ysbTaTaM OCBOCHHS
paboueil mporpamMMmsbl, paclpees€HHbIM [0 TolaM 00y4eHUs, CTPYKTYpPUPOBAaHO TaKMM 00pazoMm,
YTOOBI OBJIAZICHUE TEOMETPUIECKUMHU MOHATUSMHU U HABBIKAMH OCYIIECTBIISIIOCH MOCIEA0BATEIBHO
U TOCTyHaTelnbHO, C COOJIOACHHWEM MPUHLUNA IPEEeMCTBEHHOCTH, 4YTOObI HOBBIE 3HAHUSA
BKJIIOYAJIUCh B OOIIYI0 CHCTEMY T'€OMETPHUECKUX MPEJCTABICHHUNA OOYyYaloMIMXCs, PacHIUpss U
yriy6uisis e€, o0pasysl IpOUYHbIE MHOKECTBEHHBIE CBA3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenue reomerpun otBoautcs 2 yaca B Hepento B 10 kmacce u 1 yac B Henento B 11 knacce,
BCEro 3a J1Ba roga ooy4yenus - 102 yyeOHbIX yaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJTIACC

IIpsimble ¥ IOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS cTepeoMeTpuu. Touka, mpsiMas, TNIOCKOCTh, MPOCTpaHcTBO. [loHsaTHe 00
AKCHOMAaTHYECKOM IIOCTPOCHHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3aumHoe pacnoyiokeHHe NpsMBIX B MPOCTPAHCTBE: NEPECEKAIOLIMECS, MapaJUICIbHbIE U
CKpemuBampmuecss npsMsle. llapamnenbHOCT MNPSAMBIX W IUIOCKOCTEM B IPOCTPAHCTBE:
MapajijIeJIbHbIEC IPSMbBIE B IPOCTPAHCTBE; MAPAIIIEIBHOCTD TPEX MPAMBIX; MMAPAIUIETBHOCTD IPSIMON
U IUIOCKOCTH. YTJIBI C COHAINPABICHHBIMU CTOPOHAMHM; yTOJ MEXAY NPSAMBIMH B IPOCTPAHCTBE.
[TapayenbHOCTh TIOCKOCTEN: TapasulesibHbIe TUIOCKOCTH; CBOWCTBA MApAJUICIBHBIX IIJIOCKOCTEM.
[Ipocreiie npocTpaHCTBEHHbIE (QUIypbl Ha IUIOCKOCTH: TETpasAp, KyO, mapasuleNenunen;
MOCTPOEHUE CEUECHUM.

[lepneHauKyAIPHOCTD NPSIMON M IJIOCKOCTH: NEPIEHANKYIISIPHBIE NIPSMBIE B IPOCTPAHCTBE,
NpsAMbIE MapaJuIe/IbHbIE WU MEPHEHAUKYJSPHbIE K IUIOCKOCTH, IPU3HAK MEPHEHIUKYIISIPHOCTH
NPAMON U TUIOCKOCTH, TEOpEMa O MPSMOM NMEPINEHANKYISIPHON TIIOCKOCTU. YTJIbl B MPOCTPAHCTBE:
yrojal MEXAy NIpPsSIMOM M IIOCKOCTBIO; ABYTPaHHBIM YIOJI, JIMHEWHBIA yroj JBYIPAHHOIO Yrija.
[leprieHaUKYISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSIHHE OT MPSAMOM 110
IUIOCKOCTH, TPOEKIUs (GUrypbl Ha IUIOCKOCTh. llepneHAMKYISpHOCTh IUIOCKOCTEH: MpH3HAK
MEePIEHAUKYIIPHOCTH BYX IIOCKOCTEH. TeopeMa o Tpéx neprneHauKyaspax.

MHOrorpaHHUKHU

[loHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOI'OTPAHHUKA, BBIITYKJIBIE U HEBBITYKIIbIE
MHOI'OTPaHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: N-yronpHas npusma; I'paHd U OCHOBAHHUs
MpU3MBI, TpsiMass M HAKJIOHHAs TNPU3MbI; OOKOBas M TOJIHAS TIOBEPXHOCTh IPHU3MBI.
[Tapaimenenunen, npsAMOYroiabHBIA NapajuielienuIe] U ero cpoiicTBa. [lupammupaa: N-yrojbHas
nupaMuia, TpaHM W OCHOBAaHME NUPAMUJbI;, OOKOBasi W TMOJHAs IOBEPXHOCTh MHPAMUJIBL;
npaBUjibHAsE M yCceuy€HHash MNHUpaMuja. OJIEMEHTbl TMPU3MblI M TUpamMuibl. [IpaBusbHbIC
MHOTOTPaHHUKH: TIOHSATHE NPABUWIBHOTO MHOTOIPDAHHMKA; IPAaBWJIbHAs NpH3Ma W IpPaBUIIbHAA
NMpaMuia; MpaBUWiIbHAs TPEYrojbHas MUpaMuAa U MpaBUWIbHBIN TeTpasp; Ky0. IIpencraBinenue o
MPaBUJIbHBIX MHOTOTPaHHUKAX: OKTa3p, JOAEKa’Ap U ukocasap. CedeHus Npu3Mbl U TUPaMHU/IbIL.

CuMMeTpusi B NPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTENBHO TOYKH, HPSIMOW, IJIOCKOCTH.
DJIeMEHTBl CHMMETPHUH B TUpaMuax, napajieiaenuneaax, NpaBuibHbIX MHOTOTPAaHHUKAX.

Brruucienue 31eMEHTOB MHOTOTPAaHHHMKOB: p&Opa, auaroHanu, yribl. [lmomans OokoBOM
MOBEPXHOCTU M TMOJHOM MOBEPXHOCTU MPSIMOMN MPU3MBI, IIIONIab OCHOBAHUH, TeopeMa 0 OOKOBOA
MOBEPXHOCTU MpsiMON mpu3Mbl. [lnomans OOKOBOWM MOBEPXHOCTH W MOBEPXHOCTHU IMPaBUIIbHOMN
MUPaMHJIbI, TeOpeMa o Tuionaan yceu€nHoi nupamuibl. [lorstre 06 06béme. OOBEM MUpPaMUTIBL,
MPU3MBI.

[Tonobuble Tema B mpocTpaHcTBe. COOTHOLIEHUS MEXIy IUIOMAASIMU TOBEPXHOCTEH,
0o0BbEMaMu MOAOOHBIX TEI.

11 KJIACC

Tena Bpamenus

[MunuHapuyeckass TOBEPXHOCTh, OOpa3yIOIUe IIMHIPUYECKONH TOBEPXHOCTH, OCh
IAJTUHAPAYECKOW TOoBepXHOCTH. [lmmmHIp: ocHOBaHMsA W OOKOBas MOBEPXHOCTh, OOpasyroIias H
0Cb; IJIOMAh OOKOBOI M TIOJTHOW MOBEPXHOCTH.

Konnueckasi mMoBEepXHOCTh, 00pa3yroOIHe KOHUYECKONW TOBEPXHOCTH, OCh W BEpIIMHA
KOHUYECKO moBepxHOCTH. KOHyC: OCHOBaHME U BEpIIMHA, 00pa3yromias U OCh; IUIOMAaab OOKOBOM
M TIOJIHOM TOBEPXHOCTH. Y CEUEHHBIM KOHYC: OOpa3ylIliue W BBICOTA; OCHOBaHUS W OOKOBas
MMOBEPXHOCTb.



Cdepa m map: ueHTp, pagmyc, AMAMETp; IUIOHIaIb IOBEpXHOCTH cdepsl. Bammuoe
pacrosioskeHue c(hepbl U INIOCKOCTH; KacaTeslbHas MIIOCKOCTh K cepe; MIommasb chepbl.

N300paskeHue TeJ BpaleHus Ha IIIOCKOCTH. Pa3BEpTka uIMHApa U KOHyca.

KomOuHanuu Tten BpalleHUs M MHOTOTPaHHUKOB. MHOIOrpaHHMK, ONMCAHHBIM OKOJIO
cdepsr; chepa, BIUCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUSI.

[Tonstue 06 o00BbEMe. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEME
MPSIMOYTOJILHOTO Napajulesienunena u cienctsusa u3 He€. O0bpéM nminHapa, konyca. O0bEM mapa
Y TUIOIIAb ChEpHI.

[Tonobuble Tema B mpocTpaHcTBe. COOTHOLIEHUS MEXIy IUIOMAIIMU TOBEPXHOCTEH,
00BEMaMu MOAOOHBIX TETl.

Ceuenuss mwmmHApa (TapaIeIbHO W TMEPICHIUKYJISIPHO OCH), CEYCHHUS KOHyca
(mapasuienbHOE OCHOBAHUIO U MPOXO/SIIEe Yepe3 BEPIINHY), CEUSHUS Iapa.

BekTopbl M1 KOOPIMHATHI B MPOCTPAHCTBE

Bekrop Ha muiockoctu U B mpocTpaHcTBe. CIOXKEHHE M BHIUMTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. Pa3noxkeHue Bekropa IO TpEM HEKOMIUIAHApHBIM BekTopaM. IlpaBuio
napasuienenunena. Permenue 3agad, CBA3aHHBIX C MPUMEHEHHEM MPABWII JIEHCTBUN C BEKTOPAMHU.
[IpsmoyromnpHas cuctema KoopJauHAT B npoctpancTBe. Koopnunatel BekTopa. [IpocTeiimume 3amaun
B KOOpAMHATaX. Yo Mexay BekTopamu. CKasipHOe MPOU3BEACHNE BEKTOPOB. Bhruncienue yrios
MEXIy HOpsAMbBIMM UM  IJIOCKOCTAMHU. KOOpAMHAaTHO-BEKTOPHBII METOJ IpH  PELICHUU
reOMETPUYECKUX 3a]1ay.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATHI

JlnyHOCTHBIE pe3ynbTaThl OCBOCHHS IpOrpaMMbl ydeOHOro mnpeamera «MaTeMaTukay
XapaKTepU3yITCs:

I'paxknanckoe BocnuTanue:

c(OPMUPOBAHHOCTHIO  TPAXKIAHCKON TMO3UIMU  OOyYalomerocss Kak AaKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHUHCKOro OOIIECTBA, MPEJACTABIECHHEM O MaTEeMaTHYECKHX OCHOBaX
(YHKIIMOHUPOBAHUS PA3NMUYHBIX CTPYKTYp, SBJICHH, MPOIENyp TpakIaHCKOTO o0O0IecTsa
(BBIOOPBI, OMPOCH W TIP.), YMEHHEM B3aUMOJICHCTBOBATH C COIHAIBHBIMA HWHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIHUSIMH U HAa3HAYCHHEM.

IIaTpuoTHYeCcKOe BOCIUTAHME:

c(OPMHPOBAHHOCTHIO POCCUHCKOM TPa’KAAHCKON MACHTUYHOCTH, YBKEHHSI K TPOLUIOMY H
HACTOSIIIEMY POCCUHCKOM MaT€MaTHUKH, [IEHHOCTHBIM OTHOIIEHHUEM K JIOCTHXKEHHUSIM POCCUUCKHUX
MAaTEMAaTHUKOB U POCCUMCKOM MAaTEMAaTHYECKOW LIKOJIbI, K MCIIOJb30BAaHUIO 3TUX JIOCTHKECHUH B
JIPYTUX HayKaX, TEXHOJIOTHSIX, chepax SIKOHOMHUKH.

JyX0BHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

OCO3HAaHUEM JIyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoma, CcHOPMHUPOBAHHOCTHIO
HPAaBCTBEHHOI'0 CO3HAHUS, 3TUYECKOTO IOBEIECHUS, CBS3aHHOIO C IMPAKTUYECKUM ITPUMEHEHUEM
JIOCTWKEHU HAyKU W JEATEIIbHOCTBIO YYEHOI0; OCO3HAaHMEM JIMYHOI'O BKJIaJa B IOCTPOCHHUE
YCTOWYHBOTO Oy TyIIEro.

JcTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKUM  OTHOIIEHMEM K  MHUpPY, BKIIOYas  3ICTETUKY  MaTeMaTH4YECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajJad, peIICHUH, PACCYKIEHUW; BOCIPUUMYHBOCTHIO K
MAaTEMAaTHUYECKUM ACTIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO YMECHHS PUMEHATH MAaTEMAaTHUECKUE 3HAHHUS B HHTEPECaX 3JI0POBOTO
u 0Oe3omacHoro oOpas3a >XU3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO (3I0pOBOE
MUTaHWe, COATAHCUPOBAHHBIM PEKUM 3aHATUH M OTABIXA, PerylsipHas Qu3udeckas aKTHBHOCTB);
(hU3UIECKOTO COBEPIICHCTBOBAHUS, TIPH 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIILHOMN JACSITEIHHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TpPYAYy, OCO3HAaHHUEM IIEHHOCTH TPYAOTIOOUS; WHTEPECOM K Pa3THMYHBIM
chepam TpodeCCUOHATHHON JEATEIBHOCTH, CBSI3aHHBIM C MATEMATHKOW U €€ MPHIOKECHUSIMU,
yMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOp Oynymiel mpodeccuu M peann3oBbIBaTh COOCTBEHHBIE
JKU3HCHHBIC IIJIaHBI, TOTOBHOCTHIO M CIOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa3oBaHUIO W
caM000pa30BaHUIO Ha MPOTHXKEHUHU BCEH KM3HHU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEUICHUH
MPAaKTUYECKUX 3a]1a4 MAaTEMaTUYECKOW HAIPABICHHOCTH.

IK0JI0rn4ecKoe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTBIO IKOJOTUYECKOM KYJIbTYpPhl, TOHUMAHUEM BIIHUSHHUS COIHMAIBHO-
SKOHOMHYECKUX IPOLECCOB Ha COCTOSHUE NPUPOJHOW M COLMAJIBHOW CpENbl, OCO3HAHUEM
J100aJIFHOTO XapakTepa IKOJIOTHIECKUX MPOoOIeM; OpUEHTAIlMEN Ha TPUMEHEHUE MaTeMaTHIECKUX
3HAHMN AJI pelIeHHs 3a/1ad B 001acTH OKpY’KaoIIel cpe/ibl, TUIAHUPOBAHUS TTOCTYIIKOB U OLIEHKH
HX BO3MOKHBIX MOCIEICTBUH ISl OKPYKAIOIIEH CpEbl.

I{leHHOCTH HAYYHOI'O NO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HAYKH W OOIIECTBEHHOW MPAKTUKH, MOHUMAHHEM MaTeMaTHYeCKOW HAayKH Kak cgepbl
YEJIOBEYECKON NIeSITEIbHOCTH, 3TAlOB €€ Pa3BUTUS M 3HAYMMOCTH JJII Pa3BUTHSA UWBWIN3ALMNY;
OBJIQJICHUEM SI3bIKOM MAaTEMaTUKH U MAaTeMAaTHUYECKOW KyJbTYpOH Kak CpeJICTBOM MO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIIECTBIISATh MPOCKTHYIO U UCCIIEIOBATENBCKYIO AEATEIbHOCTh MHINBHUIYAIBHO U B
rpyIIe.



METAINPEAMETHBIE PE3YJIbTATHI

MeTanpeaMeTHbIe pe3yJIbTaThl OCBOCHHS TIPOTpaMMbl YUeOHOTO mnpeamera «MaTteMaTukay
XapaKTepU3yIOTCS ~ OBJAJCHUEM  YHUBEPCAJIbHBIMH  HO3HAGAMENbHBIMU oeticmeusimu,
VHUBEPCATbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMU, — VHUBEPCATbHLIMU — Pe2yIsimUEHbIMU
Oelicmeusimu.

1) Vuueepcanvuvie nosnasamenwvhoie Oeticmeus, obecneuusarom Gopmuposanue 6a3066ix
KOCHUMUBHBIX NpOYeccos odyyaowuxcsa (oceoenue Memooo8 NO3HAHUSL OKPYHcarowe2o Mupa,
npUMeHeHUe T0SUHeCKUX, UCCIe008AMeNbCKUX Onepayutl, yMeHul pabomams ¢ uHgopmayueti).

basoBbie Jlornyeckue 1efcTBUA:

o BBISIBJISITH M XapPAKTEPU30BATh CYNICCTBEHHBIC MTPU3HAKH MaTEMATHYCCKHX O0BEKTOB,
TIOHSITHA, OTHOIICHUH MEXTy MOHATUAMU; (HOPMYITHPOBATH ONPENCICHUS TOHIATUI; YCTAHABIUBATh
CYIIECTBEHHBIN MPHU3HAK KiacCH(UKAIMK, OCHOBAaHUS Ui OOOOIIEHUS W CpPaBHEHUS, KPUTEPUU
MIPOBOAMMOTO aHAJIH3a,;

. BOCIIPHHUMATh, (POPMYJIMPOBATH M MPEOOPA30BBIBATE CYKACHUS: YTBEPAUTEIbHbIC U
OTpHLIATENIbHBIE, €IUHUYHBIC, YACTHBIE U O0ILUE; YCIOBHBIE;
o BBISBIISITH MAaT€MAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3M M INPOTUBOPEYHs B

(dakTax, IaHHBIX, HAOMIONEHUSX M YTBEPXKICHUAX; IpearaTb KPUTEPUU JUIsl BbIABICHUS
3aKOHOMEPHOCTEH U ITPOTUBOPEUUIL;

° ACJIaTb BBIBOJABI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX U HHAYKTUBHBIX
YMO33KJ'II-O‘IGHI/II71, YMO3aKJ'IIOLIeHI/II7I I10 aHAJIOT'HH;
° OpOBOAUTE CAMOCTOATCIBHO JOKa3aTCJIbCTBA MAaTEMATHYCCKUX YTBep)K)IeHI/Iﬁ

(mpsiMBbIE U OT MPOTHBHOTI'0), BEICTPAMBATh apTyMEHTALINIO, IPUBOIUTH IPUMEPHI U KOHTPIPUMEDHI,
000CHOBBIBAaTh COOCTBEHHBIE CY>KICHHS U BBIBOJIbI;

. BBIOMpATh CIOco0 pemieHns y4eOHOW 3aqaud (CpaBHHUBATH HECKOJIBKO BapHAHTOB
peleHus, BEIOUpaTh HanboIee NOAXOAAIIMN C Y4ETOM CaMOCTOSATENBHO BbIIEJICHHBIX KPUTEPUEB).

Ba3zoBble uccienoBarenbckme 1eiCTBUS:

o UCIIOJB30BaTh  BOINPOCHI  KaK  HMCCIENOBATEIbCKUM  HMHCTPYMEHT  I1O3HAHUS;
(opMyIMpOBaTh BONPOCH!, (PMKCUPYIOIIKME NMPOTUBOpEUne, NpodaeMy, yCTaHaBINBaTh UCKOMOE U
naHHoe, (HOPMUPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIHIO, MHEHHE;

o IPOBOJMUTH CaMOCTOSITENIBHO CIUIAHMPOBAHHBINA 3KCIEPUMEHT, HCCIIEJOBAaHUE IIO
YCTAaHOBJIEHUIO OCOOEHHOCTEM MaTeMaTHYeCKOro OOBEeKTa, SBJICHMS, IPOLECcCca, BbISIBICHUIO
3aBHCUMOCTEH MeX /1y 00bEKTaMHU, SIBJICHUSMH, TPOLIECCAMHU;

o CaMOCTOATENIBHO ~ (pOpPMYyJIMpPOBaTh OOOOIIEHUS U BBIBOABI IO  pe3yJjbTaTam
MIPOBEIEHHOTO HAOIIOACHMS, UCCIIEI0BAaHMS, OLIEHUBATh JOCTOBEPHOCTD MOTYYEHHBIX PE3yIbTaTOB,
BBIBOJOB 1 0000IIEHHIA;

o IPOTHO3UPOBATh  BO3MOXKHOE  pPa3BUTHE IIpolecca, a TakKe  BBIIBUraTh
MIPENTIONIOKEHHS O €70 PA3BUTUU B HOBBIX YCJIOBHSIX.

Pab6ora ¢ undopmanmeii:

L BBIABJIIATH I[e(l)I/IHI/ITI)I I/IH(bOpMaHI/II/I, JaHHBIX, HCO6XOI[I/IMBIX JJIs1 OTBETA HAa BOIIPOC U
JJId pCHICHUS 3aa4u,
° BBI6I/IpaTB HH(bOpMaI_IHIO U3 HCTOYHHUKOB pPa3JIMYHBbIX THIIOB, daHAJIM3UPOBATD,

CHUCTEMATH3UpOBaTh W HMHTEPIPETHPOBATh HMH(POpPMALMIO pPAa3IUYHBIX BHIOB H  (opMm
IIPEACTaBIICHUS;

o CTPYKTYypUpOBaTh HHQOpPMAIMIO, TMPEACTaBIsATh €€ B pa3IUuHbIX (QopMmax,
WILTIOCTPUPOBATH I'pauIecKH;

o OLIEHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOSATENBHO C(HOPMYIUPOBAHHBIM
KPUTEPHSIM.

2) VYuueepcanvhvie KoMMyHUKamueHwle Oelicmaus, 00ecneyusarm c@opmMuposaHHoOCmy
COYUANLHBIX HABBIKOB 00YUAIOUUXCAL.



Ooumenne:

o BOCIIPHHUMATh M (OPMYJIHPOBATH CYKICHHS B COOTBETCTBHUH C YCJOBUSIMH H
HeNsIMA OOIICHUS; ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M MMCHMEHHBIX
TEKCTaX, 1aBaTh MOSICHEHUS 110 XOJly PEeLICHHs 3aJaul, KOMMEHTHPOBATH MOJY4YE€HHBIN pe3ybTarT;

o B XoJle OOCYXIeHHs 3aJaBaTh BOIPOCHl IO CYIIECTBY OOCYXXIaeMOH TeMbl,
poOJIEMBI, pelIaeMoi 3a/1a4n, BBICKa3bIBaTh UJICH, HAIICIICHHBIC HA IMOMCK PEIICHUS; COMOCTABIISTh
CBOU CY’KACHHUS C CYXKICHUSIMH JIPYTHX YYaCTHUKOB JTMAJIOra, OOHAPY>KUBATh Pa3IMyhe U CXOACTBO
MO3UIHI; B KOPPEKTHOH (hopMe POpMyITHPOBATH PA3HOTIIACHS, CBOM BO3PAKEHUS;

o OpPEACTaBIATh pPE3yJbTAaThl pPEHICHHA 3aJadyd, OKCIEPUMEHTAa, HCCIEIOBaHus,
IIPOEKTa; CaMOCTOATENbHO BbIOMPATh (opMaT BBICTYIUIEHHS C Y4€TOM 3aJay Ipe3eHTalud U
0COOEHHOCTEN ayJUTOPHH.

CoTpyanunuecTBo:

o IIOHUMAaTh U MCIOJIb30BaTh NPEUMYILECTBA KOMAaHAHON M MHIMBHYyaJIbHON pabOTHI
IpU pPELICHUHM Y4YeOHBIX 3aJay; NPUHUMATH II€b COBMECTHOH JeATENbHOCTH, IUIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOM pPalOThI, paclpeiessTh BHUIBI pabOT, MOroBapuUBaThCA, OOCYKIATh
MIPOLIECC U Pe3yNbTaT paboThl; 0000IIaTh MHEHHUS HECKOIBKUX JTIOCH;

o y4acTBOBaTh B TIpyHmoBbIX (opmax paboTel (0oOcyxaeHus, OOMEH MHEHMH,
«MO3TOBBIE IITYPMBI» M HHBIE); BBIIIOJIHATH CBOIO YacTh pabOTHI U KOOPAMHUPOBATH CBOM JICHCTBUS
C JPYIrMMH 4YJI€HAaMHM KOMAaH[bl; OIIEHHMBaThb KauyeCTBO CBOEr0 BKJIaJa B OOMIMH MPOIYKT IO
KpUTEPHSIM, CHOPMYITHMPOBAHHBIM YYAaCTHUKAMU B3aUMOJICHCTBHSI.

3) Vuusepcanvnvie pecynamuenvie oelicmsus, obecneyusarom Qopmuposanue cmMvlcio8bixX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranusanmusi:

o COCTaBJIATH IJIaH, JITOPUTM PELICHUS 3a]aui, BEIOUPATh CIIOCO0 pEeIIEHUs ¢ yUETOM
MMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH
BapHAHTHI PEICHUI ¢ y4ETOM HOBOM MH(pOpMALIUK.

CaMOKOHTPOJIb:

o BJIAJIETh HABBHIKAMH TI03HABATENbHOW pEeQIIEKCHMH KaK OCO3HAHMS COBEPIIAEMBIX
JeHCTBUI M MBICIUTEIBHBIX IPOLECCOB, UX PE3yJIbTaTOB; BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIEcca U pe3yJibTaTa pelIeHnss MaTeMaTHUeCKOH 3ajaun;

o NpPEeBUIETh TPYIHOCTH, KOTOPBIE MOT'YT BOSHUKHYTD IIPH PEILICHUU 33]1a4l, BHOCUTD
KOPPEKTHBBI B JICATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB, JAHHBIX, HAWICHHBIX OIIMOOK,
BBISIBIICHHBIX TPYJIHOCTEH;

o OLIEHUBAaTh COOTBETCTBHE pe3yjbTaTa LEIW M YCJIOBUSAM, OOBSCHATH MPUUYHUHBI
JOCTYKEHUSI WIIM HEJOCTIDKEHUS PE3YJIbTaTOB JIEATEIBHOCTH, HAXOIUTh OMIMOKY, AaBaTh OICHKY
PUOOPETEHHOMY OIBITY.

IMPEAMETHBIE PE3YJIBTATbBI
10 KJTACC

OneprpoBaTh NOHATUAMM: TOUKA, IPsIMAs, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHH U CIEACTBUSA U3 HUX IPHU PEIICHHH T'€OMETPUYECKUX
3a/1a4.

OnepupoBaTh MOHITUSIMHU: NMAPAIIIETBHOCTh U MEPIEHIUKYISIPHOCTD MPSMBIX U IMJIOCKOCTEH.

KnaccudunupoBats B3auMHOE PacMoIOkKEeHUE NPSIMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh TOHATHUSMHU: JABYTPAHHBIM yroy, TrpaHU JABYTPaHHOTO yria, pedpo
JBYI'PAHHOIO YIJIa; JIMHEHWHBIN YIoJl ABYTPAHHOTO yIila; IpagycHas Mepa IBYTPAaHHOIO yIJIA.

OneprpoBaTh MOHATUSAMHU: MHOTOIDAHHUK, BBINYKJIBIA W HEBBIIYKJIBIH MHOIOTPaHHUK,
3JIEMEHTbI MHOT'OTPaHHUKA, IPABUJIBHBI MHOTOIPAHHUK.



Pacrio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPaHHUKOB (IMpaMuja; MpuU3Ma, MNPSAMOYTOJIbHBIN
napaenenumnena, Kyo).

KnaccudumpoBaTh MHOTOTpaHHUKH, BRIOMPAst OCHOBAHUS ISl KJIacCU(UKAITUH (BBITYKIIbIE
U HEBBINYKIIbIE MHOI'OI'PAaHHHUKH; MPaBUIbHbIE MHOTOTPAHHUKHU; NPSMbIE U HAKIOHHBIC MPU3MBI,
napaijiesIenuIe/ibl).

OnepupoBaTh NOHATHAMM: CEKYILas INIOCKOCTb, CEUEHUE MHOTOTPAHHUKOB.

OOBACHATD IPUHITUIIBI TOCTPOCHUS CEYCHHM, UCTIONB3YSI METOJ] CJICIOB.

CTpouTh CeueHUs: MHOTOTPAaHHUKOB METOJIOM CJIIOB, BBIMOJHATH (BBIHOCHBIE) MJIOCKHE
YepTekH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD: BU CBEPXY, COOKY, CHU3Y.

Pemrate 3a1aun Ha HAXO0XJIEHHE T€OMETPUUYECKUX BEJIMYMH 110 00paslaM WM alrOpUTMam,
MIPUMEHSIS] U3BECTHBIE AHATTUTUUECKUE METO/IbI MPU PEILICHUHU CTaHAAPTHBIX MAaTEMATUYECKUX 3a/1a4
Ha BBIYMCIICHUE PACCTOSHUN MEXy JBYMs TOUKAaMH, OT TOUKH /10 IPSMOM, OT TOUKH /10 TUIOCKOCTH,
MEX/1y CKPEIINBAIOIIUMUCS MPSIMbIMHU.

Pemate 3a1aun Ha HAXO0XKJIEHHE TEOMETPUUYECKUX BETMYMH 110 00paslaM WM allrOpUTMam,
IIPUMEHSS U3BECTHBIE AHATUTUYECKHE METObI IIPU PELICHUU CTAHJAPTHBIX MaTeMaTHUYECKUX 3a]a4
Ha BBIUUCJICHHE YIJIOB MEXKIY CKPEUIMBAIOIIMMUCA INPSIMBIMHU, MEXIY NPSMON M IJIOCKOCTBIO,
MEX]y IUIOCKOCTSMH, IBYTPAHHBIX YIJIOB.

Boruucniare 00bEMBI M TUIOMIAAN MTOBEPXHOCTE MHOTOIPaHHUKOB (TpU3Ma, MUPaMUAa) C
IIpUMEHEHUEM (DOPMyYJI; BBIYUCIIATE COOTHOLIEHUS MEXy IUIOIAIsIMH MOBEPXHOCTEH, 00bEMaMu
M0IOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUAMHU: CHUMMETPUSI B IPOCTPAHCTBE; LEHTP, OCb M IUIOCKOCTb
CUMMETPHHU; LICHTP, OCh U TNIOCKOCTh CHMMETPHH (DUTYPBI.

N3BnekaTb, NpeoOpa3oBbIBATE U MHTEPIPETUPOBATH MH(POPMALMIO O IPOCTPAHCTBEHHBIX
reOMEeTPUIECKUX (PUrypax, MpeacTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

[IpumensaTs reoMerpudeckue (akTel JUId  pelIeHHs CTEPEeOMETPUYECKHX  3ajad,
MIPEAINOAraloIMX HECKOJIBKO IIaroB PEIICHHUs, €CJIM YCJIOBHS INPUMEHEHHs 3aJlaHbl B SIBHOU
dbopwme.

[IpumeHsTh NpocCTEHlINEe NpOrpaMMHBIE CPEACTBA U 3AJIEKTPOHHO-KOMMYHHMKAI[MOHHBIE
CHCTEMBI IIPU PELICHUN CTEPEOMETPHUECKUX 3a/1au.

[IpuBoauTh TpHUMEpPHl MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TPUPOAE M IKU3HH,
pacro3HaBaTh NPOSIBJICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[IpyuMeHsTh TOJMy4YEHHBIE 3HAHMWS Ha IPAKTUKE: aHAJIW3MPOBAaTh pPEaJIbHbIE CUTyalluu U
INPUMEHATh  M3Y4YEHHblE TOHATHA B  Ipolecce IMOWUCKAa  pElIeHHs  MaTeMaTU4eCKH
c(opMyIHpOBaHHOM MpPOOJIEMBI, MOAEIUPOBATH peajbHbIE CHUTyallMM Ha S3BIKE T'€OMETPUH,
HCCJIEI0BaTh IOCTPOCHHBIE MOJENIM C HCIOJIb30BAHUEM TIE€OMETPUYECKUX IOHATUNH M TEOPEM,
anmnapara anreOpsl; pelaTh NMPaKTUYECKHE 3a/ladyM, CBS3aHHbBIE C HaX0XKJIEHUEM I'€OMETPHUUYECKHX
BEJIMYUH.

11 KITACC

OmnepupoBaTh MOHATHIMH: [IJIWHAPUYECKAs MTOBEPXHOCTh, 00pa3yroIfe HUINHAPHIECKON
MOBEPXHOCTHU, HHUIHUHAP, KOHHUYCCKAasA ITOBECPXHOCTD, 06p33}’IOIHI/IG KOHHYECKOU IMOBCPXHOCTH,
KOHYC; cepruyeckasi HOBEpPXHOCTb.

Pacno3naBate Tena Bpamenus (MUIMHIP, KOHYC, cdepa U map).

OOBACHATH CITOCOOBI IOTYUYEHUS TeIl BpaIllCHUS.

KnaccudunmpoBaTs B3anMHOE pacmoyioxkeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHSATHUSMHU: MIAPOBOM CErMEHT, OCHOBAHHME CETMEHTA, BHICOTA CErMEHTA;
IapOBOM CJI0¥, OCHOBAHHUE IIAPOBOI0 CJIOSA, BHICOTA IIAPOBOIO CJIOA; IAPOBOM CEKTOP.

Broruncisats OGT:éMBI n 1iomaau HOBerHOCTCﬁ TCJI BpallCHUSA, TCOMCTPUYCCKUX TCJI C
npuMeHeHueM (Gpopmyr.



OmnepupoBaTh MOHATUSMH: MHOTOTPAHHHUK, BIHCAaHHBIA B Ccdepy MW ONMCAHHBIA OKOJIO
cdepsl; cdhepa, BMCaHHAS B MHOTOTPAHHKK WK TEJIO BPAICHHS.

BrraucisaTh COOTHOIICHUS MCXKAY IUIomaasiMu HOBerHOCTCI\/JI 1 00BbéMaMu HOI[O6HI)IX TCJI.

N300paxath u3ydaemble (GUTYpPbI OT PYKH M C TPUMEHEHHEM MPOCTBIX YEPTEKHBIX
MHCTPYMEHTOB.

BbImosHsTh (BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTBIX OOBEMHBIX (QUTYDP: BHI
CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJT BPAIIICHHUS.

W3BnekaTh, MHTEPIPETUPOBATh U MPEOOPa30BBIBATH MH(GOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpruecKux GUrypax, NpeACcTaBICHHYIO Ha YepTekKaxX U pUCYHKaX.

OnepupoBaTh NOHSATHEM BEKTOP B IIPOCTPAHCTBE.

BrimmonuaTe ,I[eI\/'ICTBI/IH CJIOKCHHUSA BCKTOPOB, BBIYUTAHUA BEKTOPOB U YMHOXCHHA BEKTOPA HaA
YHCII0, OOBSICHATh, KAKUMU CBOWCTBAMH OHH 00JIaIatoT.

[TpuMeHSTH MPaBHUJIO MapaslIe/IeTUIe A,

OnepupoBaTh MOHATUSAMHU: [EKAPTOBBI KOOPAWHATBI B IPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpA, YTOJ MEKAYy BEKTOpaMH, CKaJIIPHOE
MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC 1 KOMIUIAHAPHBIC BEKTOPLI.

Haxoauth cyMMy BEKTOPOB M IPOU3BEJCHUE BEKTOpA HA YHUCIO, YIOJ MEXIY BEKTOPAMH,
CKaJISIpHOE IIPOU3BEICHUE, PACKIIAABIBATE BEKTOP 10 IBYM HEKOJUIMHEAPHBIM BEKTOPaM.

3aaBaTh MJIOCKOCTh YPAaBHEHUEM B JICKAPTOBOW CHCTEME KOOPMHAT.

[IpumensaTs reomerpuyeckue (akThl JUId peIIeHHs CTEPeOMETPUYECKHX  3ajad,
MPEANOJIAraloIuX HECKOJbKO IIAroB pEIICHHs, €CIAH YCJIOBHS MPHUMEHCHHS 3aJaHbl B SBHOM
dopme.

Pemate mpocreiiiiiie reOMEeTpUUSCKHE 3a7adl Ha MPUMEHEHHE BEKTOPHO-KOOPAWHATHOIO
MeTo/a.

Pemath 3agauu Ha JI0KAa3aTeJbCTBO MATEMATHYECKUX OTHOIICHHHA ¥ HAXOKICHHUE
TCOMETPUUCCKHUX BCJIWYHH I10 06pa3uaM WK ajropurMaM, NpHUMCHAA HU3BCCTHBIC MCTObI IIPU
PEIICHUHU CTAHJAPTHBIX MATEMATHUYCCKHX 3a71a4.

IIpuMeHATh mpocTedlIMe IPOrpaMMHBIE CPEACTBA M JIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CHCTEMBI ITPU PEIICHUH CTEPEOMETPHUUECKHX 3a/1a.

[IpuBoauTe HpPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJAE M IKHU3HH,
pacro3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[IpuMeHATh TOJIy4eHHBIE 3HAHMSI HA IPAKTUKE: AHAIM3UPOBATH PEANBHBIE CUTyallUd M
NPUMEHSATh ~ W3YyYEHHbIE  TOHSATHS B MpOIECCe  IMOWUCKA  PEHICHHS  MaTeMaTHYSCKH
chOpMyIMPOBAHHOW TMPOOIEMbI, MOJACIMPOBATh peabHbIE CUTYyallMM Ha S3bIKE T€OMETPHH,
WCCJICZIOBATh MOCTPOCHHBIE MOJEIM C HCIOJb30BAHUEM TI'€OMETPUYCCKHX TIOHITUH M TEOopeM,
arrapara anre6pLI; peliaTh MPAKTUYCCKUC 3aJlavdd, CBA3AHHBIC C HAXOXIACHUEM TI'€COMETPHUYCCKHUX
BEJIMYVH.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

KoJsinvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3je/ioB U TeM Kontpoabnbie | TpakTiecke (uudposrbie)
n/n MPOrpaMMsbI Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypes
1 BBenenue B crepeoMeTpuio 10
2 [IpsiMble U TUIOCKOCTH B TPOCTPAHCTBE. 12 1
[TapannenbHOCTh MPSIMBIX U TNIOCKOCTEN
3 [lepneHAMKYISIPHOCTh NPSMBIX U IJIOCKOCTEN 12
4 YTrapl MeXKIY NPSIMBIMU U TIIOCKOCTSIMHU 10 1
5 MHororpaHHuKu 11 1
6 OO6bEMBI MHOTOIPAaHHUKOB 9 1
7 [loBTOpEHME: CEUeHUs, pACCTOSIHUS U YTJIbI 4 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 B) 0




11 KIIACC

KoJsnyecTBO 4acoB DJIeKTPOHHBbIE

HaumenoBaHue pa B U TEM u¢poBbI

Ne ni/m nporpriiflﬂo ¢ Beero Kontpoabubie | IIpakTuyeckue 06;:3 Oq;gg e .11:1151 e
padoThI padoThI pecypes
1 Tena BpaieHus 12
2 O0BEMBI TET 5 1
3 BexTopsl 1 KOOpWHATHI B MPOCTPAHCTBE 10 1
4 HOBTOPGHHG, 0000111eHHEe, CHCTEMATH3AIINS 7 1
3HaHUU

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




ITOYPOYHOE IINTAHUPOBAHHME 10 KJIACC

n/n

Tema ypoka

Koan4yecTBo 4yacos

Jara nzyvyenus

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

Ilnan

Pakr

JJIeKTPOHHbIE
nugposeie
oOpa3oBaTe/ibHbIE

pecypcsl

OcCHOBHBIE TIOHATHUSI CTEPEOMETPUHU: TOUKA,
npsimMasi, JI0CKOCTh, IPOCTPAHCTBO.
[IpaBuna n3006pakeHUs Ha PUCYHKAX:
n300pakeHMsI MIIOCKOCTEH, IMapauIeIbHbBIX
psIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

IlonsTus: MEepeCCKaromurecs mIoCKOCTH,
MEPECCKAOIINCCA ITpsAAMad U IIJIOCKOCTb

IlonsTus: MEepeCCKaromurecs mIoCKOCTH,
MEPECCKAOIMNCCA ITpsAAMad U IIJIOCKOCTb

3HAKOMCTBO C MHOI'OT'PaHHUKaMH,
n300pakeHNne MHOTOTPaHHUKOB Ha
pUCYHKaX, Ha MPOEKIMOHHBIX YePTEKAX

HauanwsHbie cBegeHus 0 KyOe U mupamuse,
uX pa3BEPTKU U Mojenu. CeueHust
MHOTOTPAaHHUKOB

HavanbHble cBelleHUs 0 KyOe U MUpamue,
UX pa3BEPTKU U Mozaenn. CeueHust
MHOTOIPaHHUKOB

[TonsiTue 06 akcMOMaTUYECKOM OCTPOSHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

[TonsaTue 06 akCHOMAaTUYECKOM ITOCTPOCHUH
CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX

[TonsiTue 06 akcMOMaTUYECKOM OCTPOSHUU
CTEPEOMETPUHN: aKCUOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX




ITonsatue 06 akCHOMAaTHYECKOM IMOCTPOCHUHN

10 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U 1
CJIEJICTBUS U3 HUX
B3anmHOe pacnosioxKeHue IpsIMbIX B

11 MIPOCTPAHCTBE: MEepPeCEKaroIInecs, 1
napajulesibHbIe U CKPEIIUBAIOIINECS
psSIMbIE
[TapamienbHOCTD IPSIMBIX U INIOCKOCTEN B

12 MPOCTPAHCTBE: MapaIeNbHEIE PAMBIC B 1
IPOCTPAHCTBE; MAapPAJUIEIBHOCTD TPEX
IPSIMBIX
[TapanienbHOCTh IPSMBIX M TUIOCKOCTEH B

13 npoctpancTBe: [lapanienbHOCTh PSAMON 1 1
IJIOCKOCTH

14 VYTI1bl ¢ cOHanpaBiIeHHBIMU CTOPOHAMU 1

15 Yros Mexy NpsSIMBIMU B IIPOCTPAHCTBE 1

16 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE 1

17 [MapannenbHOCTh MIOCKOCTEH: 1
napaJijiesibHble MI0CKOCTU

18 CBoiicTBa napajijieibHbIX IIOCKOCTEH 1
[Ipocreiinme npocTpaHCTBEHHbIE PUTYPbI

19 Ha IJIOCKOCTHU: TeTpa’p, KyoO, 1
napajuiesienumnes

20 [TocTpoenue cedeHwmit 1

21 [TocTpoenue ceuenunit 1
Kontponbnas padota o teme "lIpsimbie u

22 MJIOCKOCTH B POCTPAHCTRBE. 1
[TapayienbHOCTh NPSIMBIX M TNIOCKOCTEN"
[lepnieHAUKYIAPHOCTD NPSMOU U

23 TJIOCKOCTH: TICPIICHAUKYJIIPHBIC PSMbBIC B 1
IPOCTPAHCTBE

24 [IpsiMbIe mapauIeIbHbIC B 1




NEPNCHAUKYIISIPHBIC K INIOCKOCTHU

[IpsimMble napajieabHble U

25 NEPIEHIUKYJISPHBIE K ITIOCKOCTU

26 [Ipu3Hak nepneHuKyIsIpHOCTH PSIMON 1
IUIOCKOCTH

27 [Ipu3Hak nepnesauKyISIPHOCTU IPSIMON U
IUIOCKOCTH

28 Teopema 0 IpsIMOi NEPIICHAUKYIIAPHOMN
IJI0CKOCTH

29 Teopema 0 IpsIMO NEPIIEHAUKYIIIPHOMN
IUIOCKOCTH

30 Teopema 0 IpsAMOi NEPIIEHAUKYIIAPHOMN
IJIOCKOCTH
[lepnieniMKyIsp U HAKJIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 TUNIOCKOCTH
[lepnieniuKysip U HAKJIOHHBIE: PACCTOSIHUE

32 OT TOUYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IPsIMOM 10 IJIOCKOCTH
[lepnieniuKyIsp U HAKJIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHHE OT
IPSIMOM 10 IUNIOCKOCTH
[lepnieniuKyIsip U HAKJIOHHBIE: PACCTOSIHUE

34 OT TOUYKH JI0 IIJIOCKOCTH, PACCTOSTHUE OT
IPSIMOM J10 IJIOCKOCTH

35 VYTIIBI B IPOCTPAHCTBE: YrO MEXKIY MPSMOU
Y TJIOCKOCTBIO

36 JIByrpaHHbIN yroJi, TMHEUHBIA yroJl
JByTPaHHOTO yrIia

37 JIByrpaHHbIN yToJ1, TMHEUHBIA YroJ
JBYTPaHHOTO yrIja

38 [lepneHAUKYISIPHOCTD INIOCKOCTEH:




MPU3HAK NEPHEHIUKYJISIPHOCTH IBYX
IUIOCKOCTEN

39

[leprieHAMKYISAPHOCTD MIOCKOCTEM:
MPU3HAK NEPICHIUKYIJIIPHOCTH JIBYX
IJIOCKOCTEMN

40

[leprieHIUKYIAPHOCTD INIOCKOCTEH:
NPU3HAK NEPIEeHAUKYISIPHOCTH IBYX
IJIOCKOCTEN

41

Teopema o TpEX meprneHAuKysIpax

42

Teopema 0 TPEX NEPHEHAUKYIIAPAX

43

Teopema o TpEX meprneHAuKyIsIpax

44

KonTtponsHast paboTa o remam
"IlepneHIUKYISIPHOCTD MPSIMBIX U
w1ockocTe" u "YTIbl MeXKAY NPSIMBIMU U
IUIOCKOCTSIMU"

45

IlonsTe MHOTOT PaHHHUKA, OCHOBHBIC
OJIEMCHTHEI MHOT'OI'paHHUKA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOTOTPAHHHUKH pa3BépTKa
MHOTr'orpaHHHKa

46

[Ipu3ma: n-yrospHas npu3Ma; rpaHu v
OCHOBAHUS IPU3MBL; IIpsiMasi U HaKJIOHHAsI
pU3Mbl; OOKOBas U MOJIHASI TOBEPXHOCTh
IPU3MBI

47

[Tapamnenenumnen, IpsMOYIroOJbHbIN
napauIeJICIUIE] U €r0 CBOWCTBA

48

IInpamua: N-yronbpHas NMpaMuaa, FpaHy U
OCHOBaHUE MUPaMUJIbl; OOKOBAsI U MOJIHAS
[IOBEPXHOCTb MUPAMUBI; IIPABUIIbHAS U
yCeu€HHas nupaMuaa

49

HpaBI/IJIBHLIe MHOT'OT'paHHUKU: ITIOHATUC
IMMPAaBUJIBHOI'O MHOTOT'paHHHKA,; IIpaBUJIbHAA
IIpru3Ma M MpaBuJibHas IIMpaMuaa,




IpaBUIbHAS TPEYTOJIbHAS TUPAMUIA U
NpaBUIBHBIA TETpadIp; KyO

HpeI[CTaBJ'IeHI/Ie O IMPpaBUJIbHBIX

50 MHOTOTPaHHHUKAX: OKTadP, JOACKAIP U 1
UKOCadIp.
CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTENILHO TOYKH, MIPSIMOM, TNIOCKOCTH.
ol DneMEHTBI CAMMETPUH B TUpaMuax, 1
napasuieNienumne1ax, npaBUIbHbBIX
MHOTOTPaHHUKAX
50 Boruncnenue 31eMEeHTOB MHOTOTPaHHUKOB: 1
pE€Opa, TMaroHaju, yIibl
[Tnomane 60KOBOIT MOBEPXHOCTH M IMOJTHOM
53 MOBEPXHOCTHU MPSIMON TIPU3MBI, TIOIIAH 1
OCHOBaHUH, TeopeMa 0 OOKOBOH
MOBEPXHOCTHU MPSIMOU TPU3MBI
[Tnomanb 60KOBOI MOBEPXHOCTH H
54 MOBEPXHOCTHU TPABUIBLHON MTUPAMHU/IBI, 1
TeopeMa o IJIOAaaAu OOKOBON MOBEPXHOCTH
YCEUEHHOW MUPAMUIBI
55 'I'<OHTpOJ'II>Ha$I paboTa mo Teme 1
MHororpaHHuku"
56 [TonsiTrie 06 06bEME 1
57 O0BEM TUpaMUIbI 1
58 O0BEM mupamMuIbI 1
59 O0BEM THpaMUIBI 1
60 O0BEM nupaMuIbI 1
61 O0BEM TIPU3MBI 1
62 O0BEM pu3MBI 1
63 OO0BEM ITPU3MBI 1
64 KonTponbaas padora o teme "O0bEMBI 1

MHOTOTPaHHUKOB"




65

[ToBTOpEeHME, 0600IIIEHNE CUCTEMATH3AITUSI
3HaHui. [loctpoeHue ceuenuii B
MHOTOTPaHHHUKE

66

[ToBTOpEeHue, 0000IIEeHHE CHCTEMAaTH3AIINS
3HaHWH. BbIUKCIICHNE pACCTOSHUIA: MEXKTY
ABYMs TOYKaMH, OT TOUYKH JO Hp?[MOfI, oT
TOYKH JI0 IJIOCKOCTH, MEKIY
CKpCIIMBAOIMNMHUCS ITPAMBIMHA

67

HToroBasi KOHTpoJIbHAs paboTa

68

[ToBTOopenue, 0000IICHNE CHCTEMATH3ALINS
3HaHWW. Beraucnenue yrios: Mmexmy
CKPELIUBAIOIIUMHUCS MPSIMBIMH, MEXTY
IPSIMOH | TUIOCKOCTBIO, IBYTPAaHHBIX YTIJIOB,
YTJI0B MEXY TUIOCKOCTSIMHU

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




11 KIIACC

n/n

Tema ypoka

Koan4yecTBO 4acoB

JaTa uzyveHnus

Bcero

KonTpoibHbie
padoThI

IIpakTHyeckue
padoThI

Ilnan

dakr

JJIeKTPOHHbIE
nugposeie
oOpa3oBaTe/ibHbIE

pecypcsl

Cdepa u map: ueHtp, paauyc, IuameTp;
TUIONIA/Th TIOBEPXHOCTHU Chephl

B3anmMHoe pacrionoxxeHue chepbl u
IUIOCKOCTH; KacaTelbHask INIOCKOCTh K

chepe; mmomanb chepbr

H3o6paxenue chepsl, mapa Ha
wiockoctu. CeueHus mapa

[unuuapudeckas MOBEPXHOCTS,
00pasyronye MUIHHIPUICCKON
HOBCpXHOCTI/I, OChb HI/IJII/IHI[pI/I‘-IGCKOf/'I
MTOBEPXHOCTH

[{unueap: ocHOBaHUS M OOKOBast
IIOBEPXHOCTh, 00pa3yrolas 1 och;
UIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH

N300pakeHne LUINHAPA Ha TNIOCKOCTH.
Pa3Béprka nnnnnapa. CeyeHus QUINHAPA
(MII0CKOCTHI0, apasIeIbHON WK
NEPIEHIUKYISIPHON OCH LIMJIMHAPA)

Konnueckasi ToBEpXHOCTh, 00pa3yromiue
KOHMYECKOW TOBEPXHOCTH, OCh U BEPIIHHA
KOHHYECKOW TOBEPXHOCTH

Konyc: ocHOBaHME U BEpILINHA,
o0Opasyromias ¥ 0Ch; IUIONIA/Ib OOKOBOM 1
MIOJIHOM OBEPXHOCTHU

Y ceu€HHbIi KOHYC: 00pa3yronme u
BBICOTA; OCHOBAHUS M OOKOBas
MTOBEPXHOCTh




N300pakeHne KOHyca Ha IJIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca

10 (TUTOCKOCTBIO, MapajuIeIbHONH OCHOBAHUIO, 1
Y IJIOCKOCTBIO, MMPOXOIAIIEH uepe3
BEPIINHY)

11 KomOuHnanwmst ten BpameHus u 1
MHOTOTPAaHHUKOB
MHOrorpaHHuK, ONMCaHHbIA OKOJIO

12 ctepsr; chepa, BiucaHHas B 1
MHOTOT'PaHHHK HJIM B TEJIO BPAIICHUS

13 [Tonsitue 06 06bEMe. OCHOBHBIE CBOMCTBA 1
00BEMOB TEN

14 O0BEM 1UIMHApPa, KOHYCa 1

15 O06béM mapa u miomaas chepsl 1
[TogoOHbIE TeNa B MPOCTPAHCTRE.

16 CooTHOILIEHUS MEXKTY TUIOHIAAsIMU 1
MOBEpXHOCTEN, 00bEMaMH MOTOOHBIX TET

17 Konrponsnas padora no temam "Tena 1
BpaieHus" u "O6beMbl Ten"

18 BekTop Ha MJI0OCKOCTH M B POCTPAHCTBE 1

19 Crno’xeHue 1 BIYMTaHUE BEKTOPOB 1

20 YMHOXEHHE BEeKTOpa Ha YHCIIO 1
PasnoxeHune BekTopa 1o TpéM

21 HEKOMILJIaHapHBIM BekTopam. [IpaBuio 1
napajuiesienuneaa
Pemenue 3a1ay, CBSI3aHHBIX C

22 IIPUMEHEHHUEM IIPABUII AEUCTBUI C 1
BEKTOpPAMH
[TpsamoyroibpHas cucTeMa KOOpIUHAT B

23 npoctpancTBe. KoopauHaTsl BeKTOpA. 1
IIpocreiimne 3aaa4u B KOOpAMHATAX

24 VYron mexnay Bektopamu. CKansipHOE 1




IMPONU3BCACHUC BEKTOPOB

25

Beluncienue yrioB Mexy IpsIMbIMU U
IJIOCKOCTSIMU

26

KOOp[[HHaTHO-BeKTOpHBIﬁ MCTO/ IpHU
PEIICHUU I'€COMCTPUYICCKHUX 3aJa4

27

KonTponbhas pabora o Teme "BekTopsl u
KOOPJMHATHI B MPOCTpaHCTBE"

28

[ToBTOpeHue, 06001IeHNE U
cucremaru3anus 3Hannil. OCHOBHBIC
¢burypsl, pakTsl, TEOPEMBI Kypca
TUTAHUMETPUH

29

[ToBTOpeHue, 06001IeHNE U
cucreMaTn3anys 3HaHui. OCHOBHEIE
¢burypsl, pakTsl, TEOPEMBI Kypca
TUTAHUMETPUH

30

[ToBTOpeHue, 06001IeHNE U
cUCTeEMaTHU3alys 3HaHui. 3agaun
IUIAHUMETPUH U METOJIbI UX PEIICHHUSI

31

[ToBTOpenwue, 0600mEeH e 1
cHCTeMaTH3alMs 3HaHUH. 3agaun
TUTAHUMETPUHU M METOJIBI MX PEIICHUS

32

[ToBTOpeHue, 06001IeHNE U
cucreMaTtu3anus 3HaHuil. OCHOBHBIC
¢burypsl, pakTsl, TEOPEMBI Kypca
CTepEOMETPHHU

33

Hrorosas KOHTPOJIbHAaA pa60Ta

34

[ToBTOpenue, 0600IIEHNE U
CHCTEMATH3aLINA 3HAHUH

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O NIPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YYHEHUKA

1.T'eomerpusa, 10-11: YueG. nna obGmeoOpaszosar. yupexaenuit/ JI.C. AtanacsH, B.D.
Byty3os, C.b. Kanomues u np. — M.: [Ipoceemenue, 2013.

2.I'eometpust, 7 — 9: Yueb. nns oOmeoOpaszosar. yupexaenuit/ JI.C. Aranacsh, B.O.
Byty3os, C.b. Kamomies u np. — M.: [IpocBemenue, 2013.

3.b.I'. 3uB. /lunaktuueckue marepuaisl no reomerpun ais 11 kmacca. — M. Ipocsemienue,
2013.

4.10.A. I'maskoB, N.U. ¥Onuna, B.®. Byry3oB. Pabouas terpans mo reomerpuu uist 11
kinacca. — M.: [Ipocsemenne, 2013.

5.b.I'. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3ama4un nmo reomeTpuun aig 7 — 11 kmaccos. —
M.: IIpocBemenue, 2013.

METOAUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

1.HacronpHast kaura yuwmrtens Marematuku. M.:. OOO «M3znmarensctBo ACT»: OOO
«3narensctBO AcTpenby, 2013;

2.'eomerpust, 10-11: Yueb. musa obOmeobpazopar. yupexnaenuit/ JI.C. AranacsH, B.D.
Bbyty3os, C.b. Kanomues u np. — M.: IIpocsemenue, 2013.

3.T'eomerpusi, 7 — 9: Yueb. mis obmieoOpasosar. yupexaeHuit/ JI.C. ArtanacsH, B.O.
Bbyty3os, C.b. Kanomues u np. — M.: IIpoceemenue, 2013.

4.b.I'. 3uB. JInnakTudyeckue MaTepuaiibl 1mo reometpun s 11 kimacca. — M. IIpocsemienue,
2013.

5.C.M. Caaksn, B.®. byry3os. U3yuenue reomerpuu B 10 — 11 kiaccax: MeTtogudeckue
pexoMmeHaanuu K yueOHuky. Knura ans yuurens. — M.: [Ipocsemenue, 2013

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl MU PECYPCbl CETH
UHTEPHET

http://www.math.ru Marepuansl 1o Matematuke B EIuHONH Komekmuu UQpPOBBIX
00pa30BaTEIILHBIX PECYPCOB

http://www.problems.ru Komnbrorepaas MaTeMaTHKa B IIIKOJIE

http://www.exponenta.ru [Toptan Allmath.ru — Bcs matemaTrka B 0JTHOM MeCTe

http://www.allmath.ru TlpukiagHas mMaTeMaThka: CIPABOYHUK MAaTEMaTHYCCKHX (HOPMYII,
MIPUMEPBI U 33]1a41 C PEIICHUSIMH

http://math.rusolymp.ru 3agaqauk st TOATOTOBKY K OJMMITHAIaM IO MaTeMaTHKe

http://tasks.ceemat.ru 3aHumaresnbHas maremMatnka — OIUMIHAIBI, UTPBI, KOHKYPCHI 110
MaTeMaTHKe JIJIS IKOJIbHUKOB

http://www.olimpiada.ru Marematndeckue OMMMIIHAIBI U OIMMITHATHBIC 33JaUH.
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