MYHUIUIIAJIBHOE BIO/UKETHOE OBIIEOBPA3OBATEJ/IBHOE YYPEXJIEHUNE
«CPEJHAA OBIIEOBPA3OBATEJ/IBHASA IIIKOJIA Ne 60» r.bPAHCKA

YTBEPXXIARO
Hupexrop MBOY COII Ne 60

i
I'pymenkosa H.M.

ITpukas ot 31.08.2023 r. Nel52

COI'/TACOBAHO
3amecTuTe/b AUpeKTopa o YBP
MBOY COLI Ne 60

\J/’/%/M /%/ / JTy>xeukas I'.A./

30.08.2023 r.

PACCMOTPEHO
Ha 3acefiannu MO
PykoBogutens MO MaTeMaTHKU,

bu3uKy, 1 ?{PMEITHKI/I
/% /Kynemosa I'.H./
7]

HpOTOKO]/I ot 29.08.2023r. Nel

Pa0Gouas nporpamma

yuedHoOro npegvera «I'eomerpus»

AJIA cpeaHero oO1mero oopa3oanusn (10 kiacc)

Cpok ocBoenusi: 1 rop

Bpaunck-2023

CocraBuiaa:
NBuenko A.N.




INIOACHUTEJIBHASA 3AIIMCKA

Pabouasi miporpamMMa ydeOHOro Kypca «I'eomeTpusi» 0a30BOr0 YpOBHS /IS
obyuarormuxcs 10 —11 kmaccoB paspabotaHa Ha ocHoBe ®DezepasbHOTO
roCyZlapCTBEHHOTO0 00pa30BaTe/bHOrO0 CTaHAAapTa cpeaHero obiero obpa3oBaHus, C
YU4ETOM COBPEMEHHBIX MHPOBBLIX TpeOOBaHWM, TPeIbSABISEMBIX K MaTeMaTHUeCKOMY
oOpa3oBaHWIO, W TpaJWLUK DPOCCUMCKOTO oOpa3oBaHusi. Peanmu3aijusi TPOTrpaMMbI
obecrieuriBaeT OBJaZieHWe K/IFOUEBBLIMM KOMITETEHI[USIMH, COCTABJISIOIIMMHA OCHOBY [IIsI
CaMOpa3BUTHSI W HeTpephIBHOTO 00pa3oBaHusl, 1[eJIOCTHOCTh OOIIeKy/IbTypHOTO,
JTMYHOCTHOT'O W TI03HABATE/IbHOT'O Pa3BUTHS TMUHOCTH 00yUarOIUXCsl.

OE/IN N3YYEHNUSA YYEBHOI'O KYPCA

Ba)kHOCTb yueOHOTO Kypca reOMeTPHH Ha YPOBHE CpeHero o0Imero oopa3oBaHus
o0yc/oB/leHa  TIPaKTUYeCKOM  3HAUMMOCTBIO  MeTarpeIMeTHBIX U MPeJMEeTHBIX
pe3ysbTaToB  00yueHHsT TeOMEeTpMHd B  HallpaBJeHWHd JIAYHOCTHOTO  Pa3BUTHS
oOyuaroiuxcs, (GopMUpOBaHUS (PYHKIMOHA/JILHOM MaTeMaTHUeCKOW T'PaMOTHOCTH,
W3y4eHus1 [PYruxX y4eOHbIX AUCHUIUIMH. Pa3Butve y 00ydYaroluxcsl TPaBUIbHBIX
Npe/CTaB/ieHUA O CYIHOCTA W TPOUCXOXKIEHUM TeOMeTPUUeCKuX abCTpakiui,
COOTHOIIIEHWHM peajibHOTO W HeasbHOr0, XapaKTepe OTPa)KeHHsT MaTeMaTUYecKOM
HayKOW SIBJIEHWM U TIPOL[ECCOB peasibHOTO MHpa, MecTe TeOMeTpUd B CHUCTeMe HayK U
pOIM  MaTeMaTHUeCKOTO0 MO/IeIMPOBAaHUSI B HAyYHOM T[I03HAaHWM W B TIPAKTHUKe
crioco6cTByeT (HOPMUPOBAHWIO HAYYHOTO MHPOBO33DEHUsI YUAIL[UXCs, a TaKKe KauecTB
MBIIIIEHYs], He0OXOUMBIX [IJIs a/IaTITal[i¥ B COBPEMEHHOM 00ITIeCTBe.

['eomeTpus sIB/ISIETCS OJHUM M3 0a30BbIX MPEAIMETOB Ha YPOBHE CpefHero oO0IIero
oOpa3oBaHMs, TaK Kak o00ecreurBaeT BO3MOXXHOCTh W3y4YeHUs KakK [JUCIUIIIUH
eCTeCTBeHHO-HayUHOU HarpaB/IeHHOCTH, TaK U TyMaHUTapHOM.

Jlornueckoe MblluleHHe, (opMupyemMoe TpH  HM3yUeHUH  OOYUarOIMMUCS
TIOHSATUMHBIX OCHOB T€OMETPUM M TIOCTPOEHUH I1IeTIOUKH JIOTUUECKUX YTBEep)KAEeHUN B
XOZle peIIeHUs] TeOMEeTPUUeCKHX 3a/lay, YMEHHe BbIZIBUTaTh W OIMPOBEPraTh THIIOTE3bI
HeroCpeZICTBEHHO WCTIO/B3YIOTCS TIPU PellleHUH 3aJjau eCTeCTBeHHO-HayYHOTO 1IMKJ/Ia, B
YaCTHOCTH 13 Kypca (PU3HKHU.

YMeHHe OpHUeHTHUPOBATLCS B MPOCTPAHCTBE WIPaeT CYIIIeCTBEHHYIO PO/b BO BCeX
o0nacTax fgeATenbHOCTH uenoBeka. OpueHTalUs YesioBeKa BO BpDeMeHH M MPOCTPaHCTBe
— HeobOXoZMMOoe YC/IOBHe ero COLMAIbHOTO OBITHS, JOopMa OTpaXkKeHHsT OKPY>KAIOIL[ETO
MHPa, YCIOBHE YCTIEITHOTO MMO3HaHUS ¥ aKTUBHOT'O NIpeobpa30oBaHus JeHCTBUTE/TLHOCTH.
OmneprpoBaHue TTPOCTPAHCTBEHHLIMHM 00pa3aMu 00beJWHSeT pa3Hble BUbI YueOHOU U
TPY/IOBOU JeSITeTbHOCTH, SIBJISIETCS OJHUM W3 MPO(eCCHOHANTbHO Ba)KHBIX KauecTs,
MO3TOMY aKTyajbHa 3aladya (OPMHPOBAHUS Y OOYYarOL[UXCSl TPOCTPAHCTBEHHOTO
MBIIIIEHUsT KaK pa3HOBUAHOCTH 00pa3HOT0 MBIIUIEHHS — CYIIIeCTBEHHOTO KOMIIOHEHTa
B TIO/ITOTOBKE K TTPAKTHUUECKOU IeITe/TbHOCTH TI0 MHOTHUM HaTlpaB/IeHHUSIM.



Llenb ocBoeHusi TporpaMMbl yueOHOro Kypca «I'eomerpusi» Ha 0a30BOM ypOBHe
obyueHus: — oO1rjeoOpa3oBaTelbHOE W OOIEKYIbTYPHOE Pa3BUTHE O0YUaroIIUXCs uepe3
obecrieueHre BO3MOXKHOCTH TPHOOpeTeHHsT W HCIIOJb30BaHUSI CHUCTEMATUUYECKUX
reoMeTpUUYeCKUX 3HAaHUM U JIeWCTBUM, CIelliUUHBIX TeOMETPHH, BO3MOXXHOCTH
YCIIEeLTHOTO TIPOJIOJDKEHWsT 00pa3oBaHHsI TI0 CIEI[Ma/JIbHOCTSM, He CBSI3aHHBIM C
TIPUK/IaJHBIM HCTI0/Ib30BaHHEM TeOMeTpHH.

[TporpamMMa o reoMeTpru Ha 6a30BOM ypOBHe TpeJHa3HaUeHa /it 00yUaroIuxcs
CpeJiHe IIKOJIbl, He UCTIBITHIBABIINX 3HAUNTE/IbHBIX 3aTPYy/JHEHHI Ha YPOBHE OCHOBHOTO
obrmero obpa3oBanusi. Takum oOpa3oM, oOyuarolifecss Ha 0a30BOM YpPOBHE [ODKHBI
OCBOUThH 00Ile MaTeMaTUueCKre YMeHHs, CBsi3aHHble CO Crel[M(UKON TreoMeTpuu U
HeoOXoAuMble [/1s1 XKU3HU B COBpeMeHHOM oOijectBe. KpoMe 3TOro, OHU HUMEIOT
BO3MO>KHOCTh HM3yUWTh TeoMeTpuio Oosiee Tyy0OKO, ecyii B Ja/ibHEWIIeM BO3HUKHET
HeO0OXO0UMOCTh B TeOMETPUUECKUX 3HAHUSIX B TIPO(heCCHOHATBbHOU JesiTe/TbHOCTH.

HocTwkeHne 1ieid  OCBOeHMs  TIpOrpaMMbl  o0ecrieurBaeTCsi — pellleHreM
COOTBETCTBYIOIMX 3a7iau. [I[pHOpUTETHBIMU 3a/jJauaMU OCBOEHHS Kypca «['eomMeTpun» Ha
6a3oBoM ypoBHe B 10—11 Kiaccax sIBISIFOTCS:

e (opmupoBaHue Tpe/CTaBAeHUs 0 TeOMETPUM KaK YaCTH MHUPOBOU KYJIbTYPhI U

OCO3HaHUe eé B3aMMOCBSI3U C OKPY’KaIoI[UM MUDPOM;

e (opmupoBaHHe TIpe/CTaBIeHUss O MHOTOTPAaHHUKAX W TejlaX BpalleHUS KakK O
BOKHEMIIIMX MaTeMaTUUeCKUX MOJIeNSIX, TO3BOJIAIONINX OMUChIBAaTh U W3ydaThb
pa3HbIe SIBJIEHUS] OKPY’KaloI[ero MUPa;

e (QopmupoBaHHe yMeHMs paclO3HaBaTb Ha UepTeXXaX, MOJEe/ISX U B PeasbHOM
MHpPe MHOTOTPaHHUKH U TeJla Bpall|eHus;

e OBJIaJIEHHE MeTO/JaMU peIlleHust 3aZilad Ha TIOCTPOEHHUS Ha W300paKeHHUSIX
TIPOCTPAHCTBEHHBIX (QUTYD;

e (QopmupoBaHHWe  yMeHHUSI  OIEPUPOBaTh  OCHOBHBIMU  TIOHSATUSAMU O
MHOTOTrpaHHMKAX U TeJjlaX BpallleHWst U UX OCHOBHBIMH CBOMCTBAMU;

e OBJIaJIEHHE a/ITOPUTMAMM DeIleHHs OCHOBHBIX THIIOB 3a/lay; (opMHpOBaHHE
yMeHUsI TIPOBOJUThL HeCJIOJKHBbIe [oKa3aTelbHble PACCY>KIEHHUsS B XOJie pelleHus
CTepeoMeTpPHUUeCKUX 3a/jau U 3a7iau C MPaKTUUeCKHUM CO/iepyKaHueM;

e pa3BUTHE HWHTE/IEKTya/IbHBIX W TBOPUYECKHUX CIOCOOHOCTEeH O00yJaroImxcs,
T03HABaTe/IbHOM  aKTMBHOCTH, WCC/IeI0BaTeNbCKUX YMeHWM, KPUTHUHOCTU
MBIIIIEHYST;

e (QopmupoBaHue (QYHKIMOHAJBHOM T'DAMOTHOCTH, peJIeBaHTHOW T'e€OMeTPUM:
yMeHHe PpacIio3HaBaTh IIPOSIBIEHHST TeOMETPUUECKUX TOHSATHH, OOBLEKTOB U
3aKOHOMEPHOCTeN B peasibHbIX XKU3HEHHBIX CUTYalUAX U TP U3yUeHUH JPYTHUX
yueOHBIX TpPeAMeTOB, TIPOSIBJIEHWS] 3aBUCHMOCTeM U 3aKOHOMEPHOCTeM,
dbopMyiMpoBaTh UX Ha sI3bIKe TeOMETPHH U CO3/jaBaTh TeoMeTpUUecKre MOy,
NIPUMEHSATb OCBOEHHBI T'eOMEeTpPUUECKHI armapar [jis peIleHus TPaKTHKO-
OPHEHTHPOBAHHBIX 3aJlay, MHTEPIPeTHPOBaTh M OLEHWBATb TIOJyUeHHbIe
pe3y/bTarThbl.



OTnuurTe/IbHOM  0COOEHHOCTBIO TIPOTPaMMbl  SIBJISIETCS  BK/IIOUEHHME B KYPC
CTepeoMeTpUM B Hauaje ero U3ydyeHus 3a/ay, pellaeMblX Ha ypOBHe UHTYUTHUBHOIO
MO3HaHUs, U Ofpeje/éHHbIM 00pa3oM oOpraHv3oBaHHasi paboTa Haj HUMH, UTO
CIMOCOOCTBYIOT Pa3BUTUIO JIOTUUECKOTO M TIPOCTPAHCTBEHHOT'O MBILIEHUS, CTUMYJIUDYET
NIPOTeKaHWe MHTYUTHUBHBIX IIPOLIECCOB, MOTUBHpYeT K JaJbHeUllleMy H3Y4YeHUIO
rpeaMera.

[TpeanoureHue OTAAETCST HATJIAAHO-KOHCTPYKTUBHOMY MeTOAY OOyueHMsi, TO eCTb
TeopeTUYeCKWe 3HaHUSI MMET B CBOEM OCHOBE YYBCTBEHHOCTb IpPeJMETHO-
NPaKTUYECKOM [1eATe/IbHOCTH. Pa3BWTHMe TNPOCTPaHCTBEHHBIX TPeJCTaB/eHUd Y
yyaluxcsd B Kypce CTepeoMeTpUM IPOBOAUTCA 3a CYET pellleHUs 3a/a4 Ha CO3/aHue
TIPOCTPAHCTBEHHBIX 00pa30B U 3aJjau Ha OrlepyupoBaHKe MPOCTPAaHCTBEHHBIMU 0Opa3aMu.
Co3pmanue obpa3sa IIPOBOUTCS C OTIOPOM Ha HarJISIAHOCTD, a OreprpoBaHue 00pa3oM — B
YCIOBUAAX OTB/IEUEHUS OT HAIVIAAHOCTU, MBICJIEHHOTO M3MeHEeHHs ero HCXOAHOro
CO/leprKaHusl.

OcHOBHBIE COfep)kaTe/ibHble JIMHUU Kypca «l'eomerpun» B 10-11 kyaccax:
«MHororpaHHuku», «[IpsMble ¥ IIJIOCKOCTM B IIPOCTPaHCTBe», «Tejia BpaljeHUus»,
«BekTopel M KOOpAMHATBI B NPOCTPAHCTBe». POpMHpOBaHUE JIOTUUECKUX YMEHUH
pacripefiesisieTcsi He TOMBKO TI0 CojiepyKaTebHbIM JIMHUSM, HO U T10 rojiaM o0ydeHus: Ha
ypOBHe cpefiHero o0iiiero obpa3oBaHusl.

ConepkaHvie  o0Opa3oBaHUs, COOTBETCTBYIOIllee TIpeJMeTHbIM  pe3yJ/ibTaTaM
OCBOeHUsi  paboueil  Tporpammbl,  pacrpefieéHHbBIM [0 rojam  obOyueHwus,
CTPYKTYPHUPOBaHO TakUM 00pa3oMm, uToObl OB/a/ieHle reoOMeTPUYeCKUMU TOHSITUSIMU U
HaBbIKaMHM OCYILeCTB/SIZIOCh TI0C/efloBaTe/lbHO W TIOCTYMaTe/lbHO, C COOJt0/jeHreM
MIPUHIUIA TIPeeMCTBEHHOCTH, YTOObI HOBBbIe 3HAHUs BKJIFOYAIMCh B OOIyHO CHUCTEMY
reoMeTpUUeCKUX TpeJCTaB/ieHni 00yuarouxcs, pacimpsii u yriayosss eé, obpa3sys
IIPOYHbIe MHOKeCTBeHHbIe CBSA3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IVIAHE

Ha u3yueHue reomerpuu oTBOAUTCA 2 yaca B Hezemto B 10 kymacce v 1 vac B
Heziemo B 11 Kmacce, Bcero 3a /iBa roja ooyuenus - 102 yueOHbIX yaca.



COAEPXXAHUE YUEBHOI'O KYPCA
10 KJTACC

IIpsiMbIe U IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHbIe TIOHSITHSI CTepeoMeTpuH. Touka, TpsMasi, TUIOCKOCTh, NPOCTPAHCTBO. [loHSTHE 00 aKCMOMaTH4YeCKOM
IIOCTPOEHUM CTepeoMeTPUM: aKCUOMbI CTEPEOMEeTPUU U C/Ie[iICTBUS U3 HUX.

B3anmMHoe pacrosioxeHue MpsMbIX B IPOCTPAHCTBE: TlepeceKarolyecs, rnapaaie/bHble U CKpPelUBaroIuecs MpsMble.
[TapannenbHOCTh MPSIMBIX U TIJIOCKOCTEN B TIPOCTPAHCTBE: Tapaslie/ibHble MPsiMble B TPOCTPAHCTBE; Mapaljie/TbHOCTb TPEX
MpSIMBIX; TapasyIeIbHOCTh TIPSIMOM WM TUIOCKOCTH. YTJIbl C COHAIpaB/IeHHbIMM CTOPOHAMM; YTOJ MeXIy TpPSIMbIMU B
npocTtpaHcTBe. [lapanienbHOCTE TUIOCKOCTEM: Tlapasulie/ibHble TJIOCKOCTHA; CBOMCTBA TMAapasijie/lbHbIX IJIOCKOCTEW.
[TpocTeiiiiivie IPOCTPaHCTBEeHHBIE (PUTYPBI HA TJIOCKOCTU: TeTpa3/p, Ky0, rapasiiesenuriesi; MOCTpOeHre CeUeHUH.

[TeprieHAVKYISIPHOCT MPSIMOU Y TIJIOCKOCTH: TIePIeHUKYJ/ISpHbIe MpsiMble B POCTPaHCTBe, TpsiMble Tapasiie/ibHbie
Y TepreHJUKy/IsipHble K TUIOCKOCTH, TPU3HAK TMepreHJAUKYISIPHOCTU TIPIMOM W TUIOCKOCTH, Teopema O TIpsIMOU
MepIeHUKY/IIPHOW TUIOCKOCTH. YTJ/bl B TPOCTPAHCTBE: Yrojl MeXAy TMpPSMOU M IUIOCKOCTBbIO; JABYTPaHHbBIA YIOJI,
JIMHEWHBIW yToJ1 ABYTrPpaHHOro yria. [leprieHAUKY/IsIp U HaK/JIOHHbIE: pacCTOSIHUE OT TOUKM [0 IIJIOCKOCTH, PACCTOSIHUE OT
NpsIMOM [0  TIJIOCKOCTH, TIpOeKUMs (Urypbl Ha IUIOCKOCThb. IlepmeHAuKy/sSpHOCTh IJIOCKOCTeM: TIPU3HAaK
MepreHJUKYJISIPHOCTH [IBYX IJIOCKOCTel. Teopema 0 Tpéx mepneHuKyJispax.

MHoOrorpaHHUKH

[ToHATHE MHOrOrpaHHHKa, OCHOBHbBIE 3JIEMEHTbl MHOIOIDAaHHHMKA, BBINYK/IbIe U HEBBINYKJ/Ible MHOTOI'DaHHUKY;
pa3BépTka MHOrorpaHHuka. I[Ipusma: n-yrosbHasi mpusMa; 'paHd U OCHOBAHUS TIPU3MBbI; TpsIMasi U HAKJIOHHAsI [IPU3MBI;
OoKoBasi W TIO/IHas TIOBEPXHOCTb TpH3MbL. [lapasiesernuresi, TIPSIMOYTO/bHBIN Iapasjiesielidreli U ero CBOMCTBA.
[Mupamuga: n-yronbHas MUpaMKZQ, TPaHW W OCHOBaHWE THMpaMHU[bl; OOKOBasi W TO/HAs TOBEPXHOCTh MHUPaMU/bI;
TpaBU/IbHAas M yCeuéHHasg NupamMuziad. OJIeMeHTbl MpPU3Mbl M TMpaMu/bl. lIpaBU/IbHbIE MHOIOTDAaHHUKHW: TOHSTHE
TPaBUILHOIO MHOTOTpaHHMWKA; MpaBWIbHas TpyW3Ma W TpaBW/bHAas MUPaMK/ia; MpaBWIbHasi TPEYroJibHasg MupaMujia U
TIPaBWIBHBIN TeTpasp; Ky0. [IpescTaBieHure o MpaBUIbHBIX MHOTOTPAaHHUKAX: OKTa3/Ip, AofAeKasap U ukoca3ap. CeueHust
TIPU3MBbI U TUPAMU/BL.



CyvMMeTpUsi B TPOCTPAHCTBE: CUMMETPHSI OTHOCHUTETHbHO TOUKH, TPSAMOW, TIOCKOCTH. DJiIeMeHThl CUMMETPUU B
NMpaMU/Iax, Tapasuiesienurefax, MpaBUIbHbIX MHOTOIDaHHHUKAX.

BbIuric/ieHre 371eMeHTOB MHOTOIPAaHHUKOB: pEéOpa, AuaroHamu, yribl. [1ioijaab 60KOBOW TOBEPXHOCTH M ITOJTHOM
TIOBEPXHOCTH TPSIMOM TIPU3MBI, TUIONIAJh OCHOBAHWM, TeopeMa O OOKOBOH ITOBEPXHOCTU TIPSMOM MpH3Mbl. [lnoraab
OOKOBOI TTIOBEPXHOCTH Y TTOBEPXHOCTU MPaBUIBHON MUPaMU/IbI, TEOpeMa O TUIOIIAAu yCeuéHHOU mupaMuzibl. [ToHsSTHE 00
o06béMe. OOBEM MUPaMU/IbI, IPH3MBI.

[Tomo6HbIe Tesa B mpocTpaHcTBe. COOTHOIIIEHUS MEXKY TI/IOIIAIsMU TTIOBEPXHOCTeH, 00bEMaMU TTOI00HBIX Te.

IVNIAHUPYEMBIE PE3YJIBTATBI

JINMHHOCTHBIE PE3YJ/IbTATDI

JIMUHOCTHBIE pe3y/bTaThbl OCBOEHUS MPOTrPaMMbl yueOHOro TipeiMeTa «MaTemMaThKa» XapaKTepU3yHTCS:

I'paxxjaHckoe BocriuTaHue:

cchOpMHPOBAHHOCTBIO TPAXKAAHCKOM TIO3UI[MH 00yUaroIerocs Kak akTHBHOT'O M OTBETCTBEHHOTO UieHa POCCHUHCKOTO
o0I111ecTBa, Mpe/iCTaB/IeHHEM O MaTeMaTHUYeCKMX OCHOBaX (DYHKIJMOHHPOBAHUS PA3/IMUHBIX CTPYKTYP, SIBJIEHUM, MPOLIeyP
rpak/laHCKOTO 0011jecTBa (BBIOOPBI, OMPOCHI U TIP.), YMEHWEM B3aWMO/IeHiCTBOBaTh C COLMA/bHBIMH WHCTUTYTaMH B
COOTBETCTBUM C UX (PYHKLIUSIMU 1 Ha3HaUeHHEM.

IIaTpuoTHuecKoe BoCIIMTaHUe:

c(hOpMHPOBAaHHOCTbI) POCCUHCKOW TPa)KJAaHCKOW WJE€HTUYHOCTH, YBa)KEHUs] K TIPOLLIOMY M HACTOSILEMY
POCCHUMCKOW MaTeMaTUKH, I1[eHHOCTHBIM OTHOIIIEHWeM K [OCTWKEHHSIM POCCHUMCKHUX MaTeMaTUKOB W POCCHUUCKOU
MaTeMaTHUeCKOM IITKOJIbI, K MCII0/Ib30BaHHUIO 3TUX JOCTHXKEHUHN B IPyTUX HayKaX, TEXHOIOTHUSX, chepax SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAaHWEM [IyXOBHBIX LIEHHOCTEHM POCCUMCKOrO Hapoja; C()OpPMUPOBAHHOCTbIO HPABCTBEHHOI'O CO3HaHUS,
3TUYECKOTr0 TOBe/IeHUs], CBSI3aHHOTO C MPAKTUYECKUM MNPUMEHEHWEeM [OCTH)KEHUM HAyKU U [1eATe/IbHOCThH) YUEHOrOo;
OCO3HaHHWEM JIMYHOTO BK/Ia/ja B TIOCTPOEHHE YCTOMUMBOTO Oy yIIero.

JcTeTUUYeCKoe BOCIIUTAaHUe:



3CTEeTMUECKUM OTHOIIIEHHEM K MHpPY, BK/IIOUas SCTEeTHKY MaTeMaTUUeCKMX 3aKOHOMEpPHOCTeH, O00BeKTOB, 3ajad,
pelleHuM, pacCy>KJeHUM; BOCIPUMMUHBOCTBIO K MaTeMaTAUeCKHUM acIieKTaM pa3/IMuHbIX BUJOB MCKYCCTBaA.

du3nueckKoe BoClIMTaHHE:

cchopMHUPOBAHHOCTBIO YMeHUsI TIPUMEHATh MaTeMaTHUuUeCKHe 3HaHHs B WHTepecax 3/0pOBOro W 6Ge3omacHoro obpasa
JKU3HM, OTBETCTBEHHOI'0 OTHOIIIEHHSI K CBOEMY 37I0POBBLIO (3Z0pOBOe MHUTaHHWe, COA/aHCHPOBAHHBLIM PEXKUM 3aHATHN U
OT/biXa, peryaspHasi (usnueckasi aKTMBHOCTb); (PU3NUECKOTO COBepIIeHCTBOBaHUs, IIPA 3aHSTHUSX CIIOPTHUBHO-
03/]0POBUTE/IbHOM /1eSITeTbHOCTBIO.

TpyAoBoOe BocIIMTaHMe:

TOTOBHOCTBIO K TPY/ly, OCO3HAaHHEM LIeHHOCTU TPY/0/I00MS; MHTEpPeCoM K pa3/MuHbIM cepaM TpodeccruoHaIbHON
JesITeNTIbHOCTH, CBSI3aHHBIM C MaTeMaTHKOW U e€ TIPWIOXKeHHSIMH, YMEHHEM COBepIllaTh OCO3HAHHBIA BBIOOD Oyayiieit
npodeccun ¥ peann30BbIBaTh COOCTBEHHbIE >KHW3HEHHbIE TUIaHbl; TOTOBHOCTBbIO U CIOCOOHOCTHIO K MaTeMaTUueCKOMY
o0pa3oBaHMI0 ¥ CaMOOOpPA30BaHMIO HA TPOTSHKEHWH BCEM >KW3HW; NOTOBHOCTBIO K AKTHBHOMY Yy4YaCTHIO B peIlleHuH
MPaKTUUeCKHX 3a/lay MaTeMaTHUeCKOM HarpaB/IeHHOCTH.

JK0J/IOTHUeCcKoe BOCIIUTaHHe:

c(hOpMHPOBAHHOCTbIO 5KOJIOTUUECKOM KY/IbTYpbl, TOHUMaHUEM BJIUSIHUS COLIMATIbHO-9KOHOMUYECKUX TMPOL[eCCOB Ha
COCTOSIHMe TIPUPOJHOM W COLMANbHOW Cpefibl, OCO3HaHHWeM TI00a/IbHOTO XapakTepa JKOJIOTUUECKHUX TIpobsiem;
OpHeHTal[eli Ha IIPUMEHeHHe MaTeMaTHUeCKHUX 3HaHMM I pelleHus 3aJad B 00/1acTH OKpY>KaroIllel Cpefpl,
TJIAHUPOBaHUS TIOCTYIIKOB U OLIEHKU UX BO3MOXXHBIX MOC/IEACTBUM /151 OKPY>Karoller Cpe/ibl.

IleHHOCTH HAY4YHOI'0 MO3HAHUSA:_

Cc(hOpMHUPOBAaHHOCTbID MHUPOBO33DEHMS, COOTBETCTBYIOILETO COBPEMEHHOMY YDOBHIO Ppa3BUTUSI HAyKu U
oOII[eCTBEHHOH TPAaKTUKH, TTOHMMaHHeM MaTeMaTHUeCKOM HayKd KaK cdhepbl Ue/l0BeUeCKOM AesiTelTlbHOCTU, STalloB eé
pa3BUTUSL U 3HAYMMOCTHU [JIs1 Pa3BUTUSI LIUBWIU3ALIMM; OB/IaZIeHHEM S3bIKOM MaTe€MaTUKU M MaTeMaTU4YeCKOMW KYJIbTYpOU
KaK CpeJCTBOM II03HAaHUSI MHPA; TOTOBHOCTBIO OCYIIECTBJ/ATb TIPOEKTHYIO U MCCAe[0BaTebCKYH JeATebHOCTb
VIHIUBW/IyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI



MerTanpeaMeTHble pe3yabTaTbl OCBOEHHUSI TIPOrpaMMbI yueOHOTO TipeaiMeTa «MareMaTHKa» XapaKTepU3yHTCS
OBJlaZieHWeM YHUBEPCAJbHbIMU NO3Haeame/abHbIMU OelicmeusiMu, yHUBEePCA/AbHbIMU KOMMYHUKAMUBHbIMU Oelicmeusimu,
YHUBepCaabHbIMU pe2yAsimusHbIMU OelicmeusiMu.

1) YHueepcanbHble no3HasamesibHbie Oelicmaus, obecneuusaiom ¢opmuposaHue 6a308blx KOZHUMUBHbBIX NPOYECCO8
obyuarowjuxcs (oceoeHue MemoO08 NO3HAHUS OKpyJicaiwowe20 Mupd; NpUMeHeHue /02Uu4ecKux, Ucc1e008amenbCKux
onepayuti, ymeHutl pabomamsb ¢ uHopmayuetl).

Bba3oBble jiornueckue JjefiCTBHs:

BBISB/ISSTh W XapaKTepPU30BaTh CYIIIeCTBeHHbIE TPH3HAKM MaTeMaTHYeCcKuX OOBEKTOB, TMOHSTHH, OTHOIIEHWH
MeXAy TOHSATUSAMU; (POPMY/JUPOBATh OMNpefie/ieHusl TIOHSITUH; yCTaHAaBIMBAThb CyIeCTBEHHbIM TPHU3HAK
K/1accuuKalu1, 0CHOBaHUS [ijisi 0000111eHNsI ¥ CpaBHeHHs1, KpUTepUH MPOBOIMMOTO aHA/TN3a;

BOCIIPUHUMAaTh, (OPMY/JIMpPOBaTh U TIPeo0pa30BbLIBaTh CY)K/AEHHWs: YTBepJuTelbHble U OTpUIlaTe/bHbIE,
eIMHAYHbBIE, YaCTHBIE U OO0IIHe; YCIOBHBIE;

BBISIB/ISITh MaTeMaTUUeCKre 3aKOHOMEPHOCTH, B3aMMOCBSI3U 1 MPOTUBOPeurs B (hakTax, JaHHBIX, HaOIIOJeHUSIX U
YTBED>)K/|€HUSIX; TIpe/ijlaraTh KPUTEPUU [/1s1 BbISIBJIEHUS] 3aKOHOMEPHOCTeW U IPOTUBOPEeUMiA;

JlelaTh BBIBOJII C MCIIO/JIb30BaHWEM 3aKOHOB JIOTHMKM, [eAYKTUBHBIX W WHAYKTHMBHBIX YMO3aK/IHOUEHUM,
YMO3aK/IFOUE€HU 10 aHaJ/IOTUW;

TIPOBO/IUTh CaMOCTOSITE/TbHO [l0Ka3aTe/ibCTBa MaTeMaTUUeCKUX YTBEP)KJeHulU (MpsMble M OT MNPOTHUBHOIO),
BLICTpaMBaTh apryMeHTAI[|I0, PUBOUTL NPMMepPbl U KOHTPIPHUMePbl; 000CHOBBIBaTh COOCTBEHHBIE CY>KIEHUS U
BBIBO/IbI;

BbIOMpaTh Criocob pelrieHUs yueOHOM 3aiau (CpaBHUBATh HECKOJILKO BapMAHTOB pellleHus], BpIOMpaTh Haubosee
MOAXOJALMN C YYETOM CaMOCTOSITE/TbHO BbIIeJIEeHHBIX KDUTEPUEB).

Ba3oBble HcciejoBaTe/IbCKHe el CTBHUA:

VICTI0/Ib30BaTh  BOINPOCHl KAaK HCC/Ae[0BAaTe/IbCKMM WHCTPYMEHT T[O3HaHWs; (OpMYJ/IMpoBaTb  BOIPOCHI,
¢duKcupyomye MpoTHBOpeure, MpobseMy, yCTaHaBIMBaTh WMCKOMOe U JaHHOe, (OpMHUPOBaTh THUIOTE3Y,
apryMeHTHPOBAaTh CBOIO MO3ULIMI0, MHEHUE;



TIPOBO/IUTH CaMOCTOSTENTbHO CIJIAHUPOBAHHBIA 3KCIIEPUMEHT, WCC/efloBaHHE TI0 YCTAHOB/IEHHWIO 0COOeHHOCTei
MaTeMaTUueCcKoro o0ObeKTa, sIBJieHWs, TPOILecCa, BbISBIEHUIO 3aBUCUMOCTEN MeXAy OO0BeKTaMH, SIBeHUSIMU,
Tpo1eccamy;

CaMOCTOSITe/IbHO  (hopMy/IMpoBaTh 0000I[eHHsT ¥ BBIBOJBI TI0 pe3y/bTaTaM ITPOBeJEHHOr0 HaOmMomeHus,
WCCIIeJOBaHMSI, OIIeHUBATh JJOCTOBEPHOCTh TIOyUeHHBIX Pe3y/bTaToOB, BBIBOJOB U 0060011jeHN;

TIPOTrHO3MPOBAaTh BO3MOXXHOE Pa3BUTHE TIPOLIeCCa, a TAKXKe BbIJBUraTh IMPEAIOI0KEeHHsI 0 ero pa3BUTUM B HOBBIX
YCJIOBUSIX.

Pabora c undopmanmeii:

BBISB/ISTH JleUI[UThI MH(GOPMALMH, JaHHBIX, HeOOXOAUMBIX [Jisi OTBETa Ha BOTIPOC U [i/Isl pellieHus 3a/[aul;
BbIOMpaTh WHGOpPMALMI0 W3 WCTOUHHMKOB pa3/MyHbIX THUIOB, AaHaJW3WPOBaTh, CUCTeMaTHU3WPOBATb W
VHTEepIIpeTHPOBaTh UH(POPMaI[1IO pa3/IMYHbIX BUIOB U (POPM Ipe/|CTaB/IeHUS;

CTPYKTYpUPOBaTh UH(OPMALIUIO, TIPECTAB/IATh €€ B pa3/IMUHbIX (DOPMax, UVIFOCTPUPOBATh IParuuecKy;
OLleHUBaTh HaZIE>KHOCTb MH(MOPMALMK 10 CaMOCTOSITe/IbHO C(hOPMYJIMPOBAaHHBIM KPUTEPHSIM.

2) YHueepcanbHble KOMMYHUKamMueHble Oelicmeus, obecneuusarom chopmMuposaHHOCMb COYUA/IbHbIX HABbIKOB
obyuarowuxcsl.
Oougenue:

BOCTIpUHUMATh U (HOPMYMPOBaTh CY>K/[€HUSI B COOTBETCTBUM C YC/IOBUSMHU U LIe/IIMU OOIIleHUs; SICHO, TOYHO,
IPaMOTHO BbIpa)KaTb CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX, JaBaTh MOSICHEHUS 110 X0y peLleHust
33/laur, KOMMEHTHPOBATh MOTyUYeHHbIN pe3y/bTar;

B x0Jie 00CYyX/eHHusl 3ajZlaBaTb BOIPOCHI IO CYIIEeCTBY 0OCyxjaemoii Tembl, Tpob/eMbl, pelllaeMoil 3a/jauy,
BbICKa3bIBaTh WjleH, HalleJleHHble Ha TMOWCK pellleHus; COTOCTaB/sATb CBOM CYXXAEHUS] C CYXXAEHUSIMU [IPYyTHUX
YUaCTHUKOB [Juajiora, 0OHapy>KWBaThb pa3/iluve W CXOJCTBO TMO3ULIUNA; B KOPPeKTHOH (opme ¢dhopMynvpoBaTh
pa3HOrJacusi, CBOM BO3pa’kKeHHs;

TIpe/ICTaB/ISITh Pe3y/IbTaThl PellleHNs 3a/laud, SKCIiepUMeHTa, UCC/Ie[JOBaHus, TIPOEKTa; CAMOCTOSITe/TbHO BLIOMPATh
dopMaT BBICTYTI/IEHUS C YUETOM 3a/au TIpe3eHTal 1 0COOeHHOCTel ayIUTOPUH.

CoTpyHHUYeCTBO:



MOHUMAaTh W WCIO/b30BaTh MPEUMYI[eCTBa KOMaHAHOM W WHAWBUAYanbHOW PabOTHI MpU pellleHHuH y4ueOHbIX
3aZlauy; TIPUHMMATh 1ieJib COBMECTHOWM [esiTe/IbHOCTH, TJIAaHUPOBAaTh OpraHM3aliiid COBMECTHOW paboThl,
pacrpejiesisiTb BUAbI pabOT, [JOrOBapyBaThbCs, 0OCY)XJAaThb TPOLleCC U pe3y/bTaT paboThl; 00001jaTh MHEHUSs
HECKOJIbKUX JTHO/Iel;

yuacTBOBaTh B TPYMIOBLIX (hopmax paboThl (0O6CyKaeHWs, 0OMeH MHEHHM, «MO3rOBble IITYDPMbl» U WHBIE);
BBITIO/THATH CBOKO YaCTh PabOThI U KOOPAWHHPOBATb CBOW [I€HCTBUSI C APYTMMH UieHaMH KOMaH/bl; OLIeHHUBATh
KaueCTBO CBOET0 BKJIa/la B 00111 TTPOAYKT 10 KPUTEpUsIM, CPOPMYy/TMPOBAaHHBIM YUaCTHUKaMU B3aMO/IENCTBUSI.

3) YHugepcanbHbie pezynasimugHble Oelicmausi, 0becneyusarom (popmupo8aHue CMbICA08bIX YCMAHOBOK U HCU3HEHHbIX
HABbIKO8 AUYHOCMU.
CamoopraHusanus:

COCTaBJISATH I/1aH, aITOPUTM peIlleHus 3aJjauM, BbIOMpaTh CI0Cco0 pellieHus: C YUETOM UMEROIIUXCSl peCypCcoB U
coOCTBEHHBIX BO3MOXXHOCTEM, apryMeHTHPOBaTh U KOPPEKTUPOBATh BapHUAHThI PeIlleHHuH C YUETOM HOBOM
vH(opMaluu.

CaMOKOHTPO/1b:

BJIa/leTb HaBbIKaMHU [03HABaTe/JbHOW pe(/ieKCMM KaK OCO3HAaHUSI COBepIlaeMbIX [JeUCTBUHM U MBICUTENbHBIX
TIPOI[ECCOB, WX Ppe3y/bTaTOB; Bja/leTb CrocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJS TIpoijecca W Ppe3y/bTaTa
pelleHus MaTeMaTUYeCKOW 3a1auy;

npeJiBU/IeTb TPYAHOCTH, KOTOPbIe MOT'YT BOSHUKHYTH TPY PeIleHUH 3a5a4ui, BHOCUTb KOPPEKTUBBI B [I€ITe/IbHOCTh
Ha OCHOBe HOBBIX 00CTOSITe/IbCTB, JJaHHBIX, HalZIeHHBIX OLIMOOK, BLISBJIEHHBIX TPYHOCTEH;

OlLIeHHMBaTh COOTBETCTBUE pe3y/bTaTa LeJd U YCIOBUSAM, OObSICHATb MPUUMHBI JOCTIKEHUS WM HeJIOCTYKEeHUS
pe3yJIbTaTOB JiesiTe/IbHOCTH, HaXOAUTh OIIMOKY, 1aBaTh OLIeHKY NTPUOOPeTEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IBTATHI

10 KJ/TACC

OnepupoBaTh MOHATUSMU: TOUKA, MPsiMasi, IIOCKOCTb.



[TpyMeHSTb aKCOMBI CTEPEOMETPUH U CJIeZICTBUS U3 HUX TIPU PellleHuH TeOMeTPUUYeCcKrX 3a/1au.

OmnepupoBaTh MOHATUSIMU: MTaPa/IIeJIbHOCTh U TIePIIeHAUKYISIPHOCTD MPSIMBIX U TUIOCKOCTEH.

KiaccudunppoBaTh B3aMHOE pacrio/ioyKeHHe MPSIMBbIX Y TUIOCKOCTeH B TTPOCTPAHCTBE.

OmneprpoBaTh TIOHATUSAMU: ABYTPAHHBIN YTOJ/, TPaHH JBYTPaHHOIrO yrja, pebpo ABYrpaHHOTO yIJia; JTMHEWHBIA yroJl
JBYTPAHHOTO yTJa; FPaJlyCHast Mepa JByTpPaHHOrO yTJia.

OmnepupoBaTh MOHATHSIMUA: MHOTOTPAHHUK, BBIMTYK/IbIA M HEBBITYK/IbI MHOTOTPAaHHUK, 3/IeMEHTbl MHOTOTPAHHUKA,
TIPaBW/IbHBIM MHOTOTDaHHUK.

Pacrio3HaBaTh OCHOBHbBIE BH/JbI MHOTOTPAaHHHUKOB (ITMpaMK/ia; TIpU3Ma, IPSMOYTO/IbHbBIN Tlapasuieienurne, Ky0).

KnaccuduiupoBaTb MHOTOTPAHHUKH, BbIOMpas OCHOBaHWS [/ KAacCUGUKAIMKM (BBIMYK/Ible W HEBBITYK/IbIE
MHOTOT'PaHHHKH; IMPaBU/IbHbIE MHOTOI'DaHHUKH; TIPSIMble ¥ HAK/IOHHBIE TIPHU3MBI, TIapaslie/IeTTUIIe [bl).

OmneprpoBaTh MOHATHSIMH: CEKYII[asi IVIOCKOCTb, CeUeH e MHOTOTPAHHUKOB.

OOBACHATDH TIPUHLIUIIBI TIOCTPOEHUS CEUEHHUH, UCTI0/b3YSI METO/], CJIeJIOB.

CTpouTb CeueHUs MHOTOTPAHHUKOB METOJIOM CJIe[]OB, BBITIO/IHSITh (BBIHOCHBIE) TIJIOCKHE UEPTEXXU W3 PHUCYHKOB
MIPOCTBIX 00BEMHBIX (UTYP: BUJ| CBEPXY, COOKY, CHHU3Y.

Pemmath 3a/jauy Ha Haxo)KJeHWe TeOMETPUUYECKHX BeMUMH 10 00pa3ljaM WM aAropuTMaM, IPUMEHSST U3BeCTHbhIe
aHaA/IMTHUYEeCKHe MeTO/IbI TPH PeIlleHUH CTaHJapTHBIX MaTeMaTHUeCKUX 3aZlau Ha BBIUMC/IEHHE PAaCCTOSHUAN MEXIy ABYMs
TOUKaMH, OT TOUKH JI0 TIPSIMOM, OT TOUKH ZI0 TUIOCKOCTH, MeX/y CKPelL[UBaOLAMHUCS TPSIMbIMH.

Pemiath 3a/laui Ha HaXOXKJeHWe TeOMeTPUUYECKMX BEJUYMH 10 00pasljaM WA a/rOpUTMaMm, TIPUMEHSIST W3BEeCTHbIe
aHA/IMTHUYEeCKHe MeTOJbl TIPY pelIeHHHd CTaHJapTHbIX MaTeMaTUUeCKHWX 3a/lad Ha BBIUKCIEHWE YITIOB MEXIY
CKPeIMBaOI[MUCS TIPSIMBIMH, MEKY TIPSIMOM M TVIOCKOCTBIO, MeXK/y TUIOCKOCTSIMU, ZIBYTPAHHBIX YTJIOB.

BbIUunC/IATE 00bEMBI U TJION[AAM TOBEPXHOCTEM MHOTOIPAaHHUKOB (TIpH3Ma, MUpaMK/ia) C MpUMeHeHueM (hopMmyi;
BBIUMCJIATH COOTHOLIEHHSI MEX/Y TI/IOIIA/IIMU ITOBEPXHOCTeM, 00bEMaMH MOZ0OHBIX MHOTOI'DaHHHUKOB.

OmnepypoBaTh TOHATUSAMU: CUMMETPUsS B TIPOCTPAHCTBE; IIEHTP, OCh M IIJIOCKOCTh CHMMETPHH; LI€HTP, OCb H
TIJIOCKOCTh CUMMETPUH (PUTyPHI.

V3BnekaTh, MpeoOpPa30BbIBATE U UHTEPIPETUPOBATh MH(MOPMAIIMIO O TIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UrypaXx,
TIpe/ICTaB/eHHYI0 Ha YepTeXKax U PUCYHKaX.



[TpumeHsITh TeoMeTpuYecKre (pakThl [/Is1 pellieHusl CTepeoMeTpUUeCcKuX 3ajiay, MpeArosiaratoiiux HeCKOIbKO 111aroB
pellieHys], eC/TU YCJI0BUSI IPUMEeHeHUs1 3a/laHbl B SIBHOM (hopMme.

[IpumeHsATh TIpOCTeHMIIMEe MpOrpaMMHbIE CPeJCTBAa M 3/€KTPOHHO-KOMMYHHKALMOHHbIE CUCTEMBI TIPU peIleHUH
CTepeoMeTpUYeCKUX 3a7au.

[IpyBOgUTE MpHMepbl MaTeMaTUUEeCKHMX 3aKOHOMEPHOCTEU B MPUPOJE U )KWU3HM, Pacrio3HaBaTh MPOsIBIeHUE 3aKOHOB
reOMeTPUM B UCKYCCTBE.

[IpyMeHATh MOyueHHble 3HAHUS Ha MpaKTUKe: aHa/Ju3UpOBaTh peasibHble CUTyalUd U TIPUMEHSITh HU3yUeHHbIE
TIOHATUSI B TIPOLleCCe TIOMCKA pellleHus MaTeMaTUueckKu CGhOpMYIMPOBAHHOW MpoO/ieMbl, MOJeMUPOBaTh peasbHbIe
CUTyallud Ha f3blKe TeOMETPUM, WCCJIe[0BaTh MOCTPOEHHbIe MOZENU C UCMO0JIb30BAHUEM TeOMeTPUYECKUX TOHSATUU M
TeopeM, arrapara anaredpbl; pelaTh MpakTUYeCcKUe 3a/lauk, CBsI3aHHbIe C HAXOXK/JeHHeM reOMeTpHUUeCKUX Be/TMUKH.



TEMATUYECKOE IVNTAHUPOBAHUE
10 K/TACC

o/ Bcero
1 BBeneHue B cTepeoMeTpHIO 10
5 [Tpsimble ¥ MJIOCKOCTH B IIpocTpaHcTBe. [lapasniensHOCTb 1
- MPSIMBIX U MJIOCKOCTEeMN
3 [TeprieHAMKYISIPHOCTD TPSIMBIX U TIJIOCKOCTEH 12
4 Yrael MeXXay NPSAMBIMU U TIJIOCKOCTAMU 10
5 MHororpaHHUKU 11
6 OO6BEMBI MHOTOTPaHHUKOB 9
7 [ToBTOpEHMe: ceueHUs], paCCTOSHUSA U YIJIbI 4

OBIIIEE KO/IMYECTBO YACOB I10 ITPOI'PAMME 68




IIOYPOYHOE IVIAHNPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KosmuecTBO yacoB

Bcero

KonTpo/bHbI
e padoTsI

ITpakTHyeckue
pPadoThI

Jara
HU3yUueHus
nnaH

[ata usydeHums
daKTnyeckm

OcCHOBHbIe TIOHATHSI CTEPeOMETPHH: TOUKa,
Tripsimasi, TJIOCKOCTh, IPOCTPaHCTBO. [IpaBusia
1300pa’keHUs Ha PUCYHKAaX: U300pakeHust
TIJIOCKOCTeH, Tapasiie/IbHbIX TIPSIMbIX
(oTpe3koB), cepeiMHbI OTpPe3Ka

8.09

[MoHsITHS: TIepeceKaroIrecs TVIOCKOCTH,
TriepeceKarolyecs npsiMasi v TJI0CKOCThb

8.09

IToHsTHS: repecekarommecsd rnji0CKOoCTH,
rnepecekaromyecd npsamMasa v rjioCKOCTb

15.09

3HaKOMCTBO C MHOT'OI'paHHUKaMU,
n300paxeHre MHOTOTPaHHUKOB Ha
PUCYHKaX, Ha IPOEKIJMOHHbIX YepTerkax

15.09

HauanbHble cBefieHus 0 Kybe U nupamuze,
VX pa3BépTKU U Mogjenu. CeueHus
MHOTOTPaHHUKOB

22.09

HauanbHble cBefieHus 0 Kybe U nipamu/e,
YX pa3BépTKy U Mogenu. CeueHus
MHOIOIPaHHUKOB

22.09

IToHsATHE 006 aKCMOMATUYEeCKOM IMOCTPOEHNHU
CTepeOMETPHU: dKCUOMbBI CTEDEOMETPUUN U
a1eaCTBUA U3 HUX

29.09

ITousTHE 006 AKCMOMATUUYECKOM IMMOCTPOEHUHN
CTepeOMeTpHH: dKCMOMBI CTepeOMEeTPUHN U
a1eCTBUA U3 HUX




[ToHsiTve 06 aKCMOMaTHUeCKOM ITOCTPOEHUH

9 CTepEOMETPUHN: aKCHOMbI CTEDEOMETPUH U 29.09
CJ1e[ICTBUS U3 HUX
[MTousATHE 006 AKCHOMATHUECKOM TTOCTPOEHUU
10 CTepeoMeTpHU: aKCUOMBI CTepeOMeTPUU U 6.10
C/Ie/ICTBUS U3 HUX
B3anMHoe pacriosiokeHue MpsIMbIX B
11 IPOCTPAHCTBe: IepeceKaroluecs, 6.10
Trapasuie/ibHble U CKpellUBaroLecs IpsiMble
[TapannenbHOCTD NPSIMBIX U MJIOCKOCTEHN B
12 IPOCTPaHCTBe: Mapajule/ibHble TIPSIMble B 20.10
MPOCTPaHCTBe; Mapasiie/IbHOCTb TPEX
TMIPSIMBIX
[TapannenbHOCTD MPSIMBIX U MJIOCKOCTEH B
13 nipoctpaHcTBe: [lapannenbHOCTb NPSMON U 20.10
IIJIOCKOCTU
14 YT1bl € COHarpaB/IeHHBIMU CTOPOHAMU 27.10
15 Yron Mexay npsAMbIMU B IIPOCTPAHCTBe 27.10
16 Yron Mexay npsiMbIMU B IIPOCTPAHCTBE 3.11
17 [TapannensHOCTDb MIOCKOCTEM: 311
rapasuie/ibHble IJIOCKOCTH
18 CBoiicTBa napasiie/bHbIX MI0CKOCTen 10.11
19 [TpocrTeiiiiivie TpOCTPaHCTBEHHbIe (GUT'YPhI HA 1011
TIJIOCKOCTH: TeTPas3Ap, Ky0, mapasuieenure '
20 [TocTpoeHue ceueHuit 17.11
21 [TocTpoeHue ceueHuii 17.11
KonTtpospHast paborta no Teme "IIpsiMble u
22 IIJIOCKOCTU B IpOCTpaHCTBe. [TapaniensHOCTh 1.12
MPSIMBIX U MJIOCKOCTEN"
23 [TepnieB MKy ISIPHOCTD MPSIMOU Y TIJIOCKOCTH: 1.12




TneprieH/IMKy/IsipHble MpsiMble B IPOCTPaHCTBe

[Ipsimble mapasiesbHbIe U

24 8.12
NeprieHJUKYJIsIpHbIe K IIJIOCKOCTH
IIpsimble napasuiesibHble U

25 P P 8.12
NeprieHJUKYJIsIpHbIe K IIJIOCKOCTH
[Tpu3Hak neprneHUKyISIPHOCTH NIPSIMOY U

26 15.12
IIJIOCKOCTH
[Ipu3Hak neprneH UKy/IIpPHOCTH NIPSIMOY U

27 15.12
IIJIOCKOCTU
Teopema 0 IpsIMOY NepIIeHAUKYJISIPHOU

28 P P PHCAAHKYIIAP 22.12
IIJIOCKOCTH
TeopeMa 0 NIpsIMOM NeprieH/AUKYJISIPHON

29 P P PHEHAMKY D 22.12
IIJIOCKOCTH
Teopema o0 nipsiMOl NeprieHAUKYISIPHOU

30 P p PIEHNKYJIAD 29.12
IIJIOCKOCTH
[TepnieniVKyISIp 1 HAK/JIOHHBIE: PACCTOSTHUE

31 OT TOUKH [0 MJIOCKOCTH, PACCTOsIHHE OT 29.12
MPSIMOM /10 TJIOCKOCTH
[Tepien Ky SIp ¥ HAK/IOHHBIE: PACCTOSTHUE

32 OT TOUYKH [I0 IVIOCKOCTH, PaCCTOsIHUE OT
MIPSIMOU /10 TVIOCKOCTH
[TeprieHaUKy/IIp U HAKJIOHHBIE: PACCTOSTHUE

33 OT TOUYKHM /10 IVIOCKOCTH, PaCCTOsIHYE OT
MPSIMOM 10 TIJIOCKOCTH
[Teprien Ky /IIp ¥ HAK/IOHHBIE: PACCTOSTHUE

34 OT TOYKHM [I0 TIJIOCKOCTH, PaCCTOSTHAE OT
MPSIMOM 10 TIJIOCKOCTH

35 YT7bl B IPOCTPaHCTBe: yroJl MeXKAy NpsIMOr
Y TUIOCKOCTBIO

36 [ByrpaHHbIl yroJi, TMHENHbIA yroJ




[IBYTPaHHOI'O yrJa

JByrpaHHbIN yro, TUHeHHBIN yTro/

37 JBYTPaHHOrO yrja

18 [TeprieHANKY/ISPHOCTB IJIOCKOCTEM: TIPU3HAK
neprieH/INKYJ/ISIPHOCTH BYX IJIOCKOCTeN

39 [TepnieH MKy ISIPHOCTH MJIOCKOCTEM: IPU3HAK
NepreHVKyISIPHOCTU JBYX TJIOCKOCTEN

40 [Tepnien MKy ISIPHOCTD IJIOCKOCTEM: NIPHU3HAK
NepreHVKY/IIPHOCTU ABYX IVIOCKOCTEeN

41 Teopema 0 Tpéx neprneHAuKYyJIsspax

42 Teopema 0 TpEX TepreHAUKYJIspax

43 Teopema 0 Tpéx nepneHAUKYJisspax
KonrposnbHast paboTa 1o TeMam

44 "[leprieHVKY/IIPHOCTD MPSMBIX U
nockocTer" M "YTI/bl MeXXAy NIPSIMbIMU U
IIJIOCKOCTAMU"
[TonsiTE MHOTOTpaHHUKA, OCHOBHbIE

45 3/1eMeHTbl MHOTOIPaHHUKA, BBIMYK/Ible U
HEBBIIYKJ/Ible MHOIOTPaHHUKH; pa3BépTKa
MHOI'OIpaHHUKa
ITpusma: n-yrosipHas Ipyu3Ma; rpaHy 1

46 OCHOBaHUS NIPU3MBI; IIpsIMasi U HaKJIOHHas
TIpY3Mbl; OOKOBast U TIO/THAs! IOBEPXHOCTD
TIPU3MBI

47 [NTapannenenunes, NpsiMOyTro/ibHbIN
rapasuiesieniure] U ero CBOMCTBa
[Mupamuga: n-yrosibHas npamMuza, rpaHy u

48 OCHOBaHMe MUpaMu/ibl; 60KOBast 1 MoJHast

[IOBePXHOCTb MUPaMU/b]; TIpaBUIbHAA U
yceuéHHasg nmupamu/a




49

T[TpaBu/IbHBIE MHOTOTDAHHUKU: TIOHSATHE
MPABHU/ILHOTO MHOTOTPAaHHHUKA; TIPaBU/IbHAST
TIpU3Ma ¥ TipaBU/IbHast TUPAMU/IA;
TipaBU/IbHAasI TPEYToJIbHAs MUPaMU/Ia U
TIPaBWIBHBIN TeTpas3zp; Kyo

50

I[TpencraBieHre 0 MpaBUIbHBIX
MHOTOIpPaHHHUKAX: OKTas3/p, JofeKasp U
MKOCas3/p.

51

CuMMeTpUs B MPOCTPAHCTBe: CUMMEeTPUSI
OTHOCUTEJIbHO TOUKH, MPSIMOM, TJIOCKOCTH.
DneMeHTbl CHMMETPUU B MHMpaMH/iax,
napa’siziesienureiax, npaBUIbHbIX
MHOTOTpaHHUKaxX

52

BbIuncieHre 371eMeHTOB MHOTOTPaHHHUKOB:
pébpa, JuaroHasu, yriibl

53

[Tnoraab 60KOBOY TTOBEPXHOCTH U TTOJTHOM
TOBEPXHOCTH TIPSIMOM TIPH3MBbI, TUIOIA/b
OCHOBaHUH, TeopeMa 0 60KOBOM
TIOBEPXHOCTH TIPSIMOM TIPHU3MBI

54

[Tnomaae 6OKOBOM MOBEPXHOCTH U
MOBEPXHOCTH NPaBUJIbHOU NMHUPaMU/IbI,
TeopeMa O TUIoIaZu H0KOBOM MTOBEPXHOCTH
yCeuéHHOW MUpaMU/bI

55

KonrposnbHast paboTta 1o Teme
"MHoOrorpaHHuKH"

56

IMousaTHe 06 00BEMe

57

OOBEM TTUPAMU/IBI

58

OO61BéM nrpaMuzibl

59

OO6BEM TMPaMU/IbI

60

O06BéM nUpaMuzIbl

=== ==




61 O0BéM MpU3MBI 1
62 OOBEM TTPU3MBI 1
63 OOBEM TTPU3MBI 1
64 KonrposibHast pabota 1o Teme "OOBEMBI 1
MHOI'OPaHHUKOB"
[ToBTOpeHUe, 0600IIIEHHE CHCTeMAaTH3al[Us
65 3HaHuM. [locTpoeHue ceueHuit B 1
MHOTOTpaHHUKe
[ToBTOpeHUe, 0000IIIeHHEe CHCTeMAaTH3al[UsT
3HaHUU. Brlunc/ieHre pacCTOSTHUM: MeXIy
66 JIByMsI TOUKaMH, OT TOYKH [0 MPSIMOM, OT 1
TOUKHU 10 TIJIOCKOCTH, MEXY
CKPelLMBaOLIMMUCS TIPSIMbIMU
67 VToroBast KOHTpoOJIbHast paboTa 1
[ToBTOpeEHMe, 000011IeHHe CHCTeMAaTH3aLHsT
3HaHUMW. BrlurciieHne yriioB: MeXay
68 CKPELLUBAIOIUMHUCS NPSIMbIMA, MEXY 1
MPSIMOM Y TVIOCKOCTHIO, IBYTPaHHbBIX YIJIOB,
YTJIOB MeXXAY TIJIOCKOCTSIMU
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




YUYEBHO-METOJUYECKOE OBECIIEYHEHHWE
OBPA3OBATEJ/IBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /151 YYEHUKA

METOJUYECKHUE MATEPUAJIbI IJI51 YUUTEJIA

ION®POBBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCBI CETHU

MHTEPHET



