MHWHUCTEPCTBO NPOCBEIEHUSA POCCUIICKON ®ETEPALLAN
MHHHCTEPCTBO NPOCBEIEHHS H BOCHTAHHSA Y IbAHOBCKO# 00,1aCTH
Myunnunaasnoe o6pasosanue «HukoaaeBckuii paiion» YibsiHOBCKO#H
o0;1acTH

MBOY Tarapcko-Caiimanckan CII

PACCMOTPEHO COTJIACOBAHO VTBEPXJIEHO

Ha 3acenannn [IMO yunrenei 3amecrturens aupekTopa no YBP W.0. aupexTopa LIKOJbI

BCICQTBEHHO: HAYSHOROMHINA, “%/E[T o [jé:_ﬂ_l/lsaﬁosa HIL 7% LoE 7 Viamaitnosa T.C.

yHugens reorpaduu Tpotoxon Nel ot «28» 08 2023 . nﬁ'ﬁxas Ne136 07 28508 2023 .
i __BynarosaI'.P. ;‘,‘ P e 1

Iperokon Nel ot «28» 08 2023 r.

PAEOYAS IIPOFPAMMA .
(ID 3577119)

yae6uoro npeamera «'eomerpus. basoBbliii ypoBenb»
Juts odywaromuxcs 10 xmacca

Ha 2023-2024 yueOHBIi ro1

M a BJ-I I_OT MoanucaH: MaenioTosa Mapbsim
YmsapoBHa

DN: O=MBOY

Tarapcko-CaiiManckas CLL, Cocrasurens: Bynatosa I'ynscuHs PamnTosHa

Ba CN=Ma_Bn|0TOBa Mapbsim YMsipoBHa, YUHUTEC/Ib MATCMAaTHKH
E=sasajman@yandex.ru
OcHoBaHue: st noATBePXaat aToT

Mapbam e
MecTononoxenue: c.Tatapckuii

CavimaH
Harta: 2023.11.28 10:59:54+04'00'

yM 9 po B H & 7ot PoF Reader Bepeus: 11.0.0

C Tar. Caiiman 2023



HOACHUTEJIBbHAA 3AIIUCKA

PabGouas mporpamma yue6HOTO Kypca «I eomeTpus» 6a30BOr0 ypoBHS sl 00yJarOIIHXCSI
10 —11 kmaccoB pa3paborana Ha ocHoBe dDeepanbHOTO rocyIapcTBEHHOIO 00pa30BaTEIbHOTO
CTaHJapTa CpeAHero oouero oOpa3oBaHMs, ¢ Y4ETOM COBPEMEHHBIX MHMPOBBIX TPEOOBAHMIA,
NPEABABIIEMBIX K MaTeMaTH4ecKOMy OOpa30BaHUIO, M TPAJUIMK POCCHIICKOTO 00pa3oBaHMS.
Peanmu3zanuss  mporpamMMbl  0OecneuMBaeT — OBJIAJCHHE  KIIOYEBHIMM  KOMIIETEHIHSIMH,
COCTABJISIIOIMMH OCHOBY IJISI CAMOpa3BUTHS M HENPEPBIBHOIO OOpa30BaHUs, IEIOCTHOCTD
OOILEKYIBTYPHOTO, IMYHOCTHOTO M TIO3HABATEIBHOTO PA3BUTHS JIMYHOCTH 00yYarOIIIXCS.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

BaxHocTh y4eOHOro Kypca T'e€OMETPUH Ha YpPOBHE CpeOHEro o0Imero oodpa3oBaHUs
00ycJIOBJI€HAa NPAKTUYECKON 3HAYMMOCTBIO METANpPEIMETHBIX M HPEAMETHBIX pe3yJbTaToOB
0o0y4eHHs TE€OMETPUH B HAMPABICHUU JIMYHOCTHOTO PA3BUTUS OOYYarOIUXCs, (GOPMUPOBAHUS
(YHKIIMOHAJIBHOW MaTeMaTU4YeCKOW TI'PaMOTHOCTH, HM3Yy4YEHHUS APYTrUX YYEOHBIX TUCIUIUIMH.
Pazputne y oOydaromuxcsi MpaBUIBHBIX NPEACTABICHUH O CYIIHOCTH U IPOUCXOXKICHUU
reOMETPUYECKUX aOCTpaKLMii, COOTHOLICHUN PEATbHOIO U UACATIBHOI0, XapaKTepe OTPaKECHUs
MaTEeMaTHUYECKON HAYKOH SIBJICHUN W IPOLIECCOB PEaIbHOIO MUPA, MECTE T€OMETPUU B CUCTEME
HayK M pOJIM MaTeMaTH4YEeCKOro MOJEIMPOBAHUS B HAyYHOM II0O3HAHMM MU B IPAKTUKE
CHOCOOCTBYET (OPMHPOBAHUIO HAYYHOTO MHPOBO33PCHHS YUYAIIUXCS, a TakXKe KadecTB
MBILUIEHUS], HEOOXOAMMBIX JJIs1 aJjalTallil B COBPEMEHHOM OOLIECTBE.

I'eometpust siBisieTcst OoAHMM K3 0a30BBIX IPEIMETOB Ha YPOBHE CPEIHEro OOIIero
o0Opa3oBaHusl, TaKk Kak O0OECHEeYMBAET BO3MOYKHOCTb M3YyUEHHUS KaK JHUCLUIUIMH €CTECTBEHHO-
Hay4YHOH HaIpaBJICHHOCTH, TAK U T'YMaHUTAPHOI.

Jlornueckoe MbIIIeHHE, (HOpMUPYEMOe MpPU HM3YYEHHH OOYYaIOUMMMCSA MOHATHHHBIX
OCHOB T€OMETPUM M TOCTPOCHUM LIETOYKH JIOTMYECKUX YTBEPXKIECHUH B XOJ€ pelIeHUus
reOMETPUYECKHUX 3a/lad, YMEHUE BBIJIBUTaTb W ONPOBEPraTh TUIOTE3bl HEMOCPEICTBEHHO
HCIIOJIb3YIOTCS TPU PEUIEHMM 3a7ad €CTECTBEHHO-HAy4YHOI'O ILMKJIA, B YaCTHOCTH U3 Kypca
buzukm.

YMeHue OpUEHTUPOBATHCA B IPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pPOJb BO BCEX
o0nacTsIX AesITeNbHOCTH 4esoBeka. OpHeHTalus 4ejJoBeKa BO BPEMEHU M INPOCTPAHCTBE —
HEOOXOJMMOE YCIIOBHE €r0 COIHMAJIBHOTO OBITHS, (opMa OTpaKeHHS OKPYKAIOIIETO MHpa,
yCIOBHE  YCHEIIHOIO TIO3HAHUS M aKTHUBHOTO IPeoOpa3oBaHMsA  JAEUCTBUTEIBHOCTH.
OnepupoBaHue NPOCTPAaHCTBEHHBIMU 00pa3aMu 00OBEAMHSET pa3Hble BUJIbI Y4€OHOM U TPY10BOM
NeSTEIbHOCTH, SBJSETCS OIHUM M3 MPO(ECCHOHATBHO Ba)KHBIX KadyeCTB, MO3TOMY aKTyalbHa
3agada (OPMHUPOBAHUS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3HOBUIHOCTU
00pa3HOT0 MBIIUJIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B IIOJATOTOBKE K IPAaKTHYECKOMN
JEeSITEIbHOCTH 110 MHOTUM HaIPaBICHUSM.

Lens ocBoeHUs mporpaMMbl yaeOHOTo Kypca «['eomeTpusi» Ha 6a30BOM ypOBHE 00ydeHUs
— 001meo0pa3oBaTeIbHOE U OOIIEKYJIBTYPHOE DPa3BUTHE OOYYAIOIIUXCS Yepe3 00ecCIeUeHHE
BO3MOKHOCTH MPUOOPETEHUSI U UCIIOJIIb30BAHUS CUCTEMATUYECKUX I€OMETPUYECKUX 3HAHUHM U
NeHCTBUH, CIENM(UIHBIX TEOMETPHH, BOZMOYKHOCTH YCTICIITHOTO MTPOAOIDKEHHST 00pa30BaHuUs 110
CHELHATBbHOCTSAM, HE CBA3aHHBIM C MPHUKJIATHBIM UCIIOJIb30BAaHUEM IT'€OMETPHH.

[Iporpamma 1o reomeTpuM Ha 0a30BOM YpOBHE NpeAHA3HAYeHa I OOYYarOLIHXCS
CpeIHEH IIKOJIbI, HE HWCHBITHIBABIIMX 3HAUUTENbHBIX 3aTPyJAHEHUH HAa YpPOBHE OCHOBHOI'O



obmiero obpaszoBanus. Takum oOpa3om, oOydaroiuecs Ha 0a30BOM YpOBHE JOJKHBI OCBOWTH
o0Ime MaTeMaTHYeCKUe YMEHHS, CBA3aHHBIE CO CIEIU(PHUKON T€OMETPHH U HEOOXOIUMBIE ISt
AKHU3HU B COBpeMEHHOM ob1ectBe. Kpome 3TOro, OHM MIMEIOT BO3MOKHOCTh U3yYUTh F€OMETPHIO
6osee r1y00KO0, €Clii B JaJIbHEHIIEM BO3ZHUKHET HEOOXOAUMOCTh B T€OMETPUUECKUX 3HAHUIX B
npo¢eCcCUOHATBHOU IEATETLHOCTH.

JloCTHKEHHE 1IeJIM OCBOEHUS IIPOrpaMMbl 00€CIIeYUBAETCSl PELICHUEM COOTBETCTBYIOLIMX
3azna4. [IpuoputeTHbIMU 3a1ayaMu OCBOEHUS Kypca «l'eomeTpun» Ha 0a3oBoM ypoBHe B 10—11
KJIaccax sIBJISIOTCSA:

e (opMupoBaHHE NPEICTABICHUS O TEOMETPHUM KaK YacTH MHUPOBOM KyJIbTYyphl U

OCO3HAHME €€ B3aUMOCBSI3H C OKPY)KAIOIIKUM MUPOM;

e (opMupoBaHHME TPEACTABICHUS O MHOTOTPAHHUKAX M TeJlaX BpaLICHUsS Kak o
BaXHEHIINX MaTeMaTUUYECKUX MOJEISIX, MO3BOJISIOUIUX ONUCHIBATh U U3y4aTh pa3Hble
SBJICHUSI OKPY’KAIOLIETO MUPA;

e (QopmupoBaHHE YMEHMs pPACIIO3HABATh HAa UYEPTEKaxX, MOJENIAX U B PEAIbHOM MHpE
MHOT'OI'PaHHHUKH U TeJla BpaIleHus;

® OBJAJCHME METOJAMM peUIeHHs] 3ajJjad Ha [OCTPOEHUS Ha H300paKeHUsIX
IPOCTPAHCTBEHHBIX (PUTYD;

e (QopmupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU HMOHSTUSIMH O MHOT'OIPAaHHUKAX U
TeJax BpallleHUsI U UX OCHOBHBIMH CBOMCTBaMU;

® OBJIAJICHHE AITOPUTMAMH pEIICHHS OCHOBHBIX THUIIOB 3a7ay; (OpMHUpPOBAHHE YMEHMUS
IIPOBOJMTH  HECJIOXKHBIE  JIOKA3aTENIbHbIE  PAacCyXJE€HHS B  XOJ€  pPELICHUS
CTEPEOMETPUUYECKUX 3a/1a4 U 3a/1a4 C MPAKTHUYECKUM COZEpKaHUEM;

® Dpa3BUTHE MHTEIUIEKTYaJbHBIX M  TBOPYECKMX cHocoOHocTedl — oOydarommxcs,
M03HABATEJIbHON aKTUBHOCTH, UCCIIE0BATEIbCKUX YMEHUM, KpUTUYHOCTH MBIIIJICHUS;

e (popMmupoBaHue (PYHKIMOHAIBHOM TPaMOTHOCTH, PEJICBAaHTHOM T€OMETpPHUU: YMEHHE
pacno3HaBaTh MNPOSIBICHUSI TEOMETPUUECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B
peaNbHbIX JKU3HEHHBIX CUTYyallUAX M NPU U3YyYEHUU APYTUX Y4eOHBIX IPEIMETOB,
NPOSIBJIICHUS] 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYyIMpPOBAaTH UX Ha S3bIKE
F€OMETPUM U  CO3[aBaTh T[E€OMETPUYECKUE MOJENIH, MPUMEHITh OCBOCHHBIN
reOMETPUYECKU ammapaT JUIs pelIeHHs NPaKTUKO-OPUEHTHPOBAHHBIX  3ajad,
UHTEPIIPETUPOBATH U OLICHUBATD [TOJIYYEHHBIE PE3YJIbTATHI.

OTInYnTENEHOM 0COOEHHOCTHIO MPOTPAMMBI SIBJISIETCSI BKJIIIOUEHHE B KYpC CTEPEOMETPUU
B HayaJe €ero Hu3ydeHHs 3aJay, peUlaeMbIX Ha YPOBHE MHTYUTHUBHOIO IIO3HAHHUA, H
onpeAeNéHHbIM 00pa3oM OpraHM30BaHHas padboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTMYECKOTO0 U TPOCTPAHCTBEHHOTO MBILIUICHUS, CTUMYJIUPYET HPOTEKaHWE HWHTYUTHUBHBIX
IIPOLIECCOB, MOTUBUPYET K JaJbHENIIEMY U3YUEHUIO IIPEIMETA.

[Ipenmnourenue oTnaércs HAMVISIHO-KOHCTPYKTHBHOMY METOJy OOy4YeHUus, TO €CTb
TEOPETUYECKHE 3HAaHUS HMEIOT B CBOEH OCHOBE UYYBCTBEHHOCTb HPEIMETHO-NPAKTHUECKOU
NEeATENbHOCTH. Pa3BUTHE INPOCTPAaHCTBEHHBIX IIPEJACTABICHUM y ydamuxcsi B Kypce
CTEpEOMETPUH MPOBOJUTCS 3a CUET pElICHUs 3a7a4d Ha CO3/laHHe NPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OINEpPUPOBAaHUE IPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue obOpa3a MPOBOIUTCS C
OTIOPOi Ha HATJIATHOCTB, @ OTIEPUPOBAHUE 00Pa30M — B YCIOBHUSX OTBJICUEHHS OT HATJISAHOCTH,
MBICJIEHHOTO U3MEHEHHSI €10 UCXOIHOTO COAEPKAHHUS.

OcHoBHBIE conepkaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHukn», «lIpsmble U IUIOCKOCTH B NPOCTpaHCTBE», «Tena Bpamenus», «BekTopsl u
KOOp/AMHATBI B IpOCcTpaHcTBEY. DOpMUPOBAaHUE JIOTUYECKUX YMEHUH pactpeensieTcs He TOIbKO



M0 COJAEpKATENbHBIM JIMHUSAM, HO W IO ToAaM OOydeHHs Ha YpPOBHE CpeIHEero OOIIero
oOpasoBaHusl.

Conepxanue 00pa3oBaHMSA, COOTBETCTBYIOIIEE NPEAMETHBIM pPE3YJIbTaTaM OCBOCHUS
paboueil mporpaMMsl, pacpeAeaEHHBIM 110 roJjaM 00yueHHsl, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
9TOOBI  OBJAJEHUE T'EOMETPUYECKUMH TOHATHUSMH H  HAaBBIKAMH  OCYHIECTBISUIOCH
MOCIIEZIOBATEIbHO M TOCTYNATENbHO, C COOJIONEHHEM IPUHIMIIA HPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHMA BKJIIOYAIIMCH B OOIYI0 CUCTEMY T€OMETPHUYECKUX MPEICTABICHUN 00yJYaromuxcs,
pacmupsis u yriayousis e€, 00pa3yst MpOYHbIe MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOT O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpun otBoauTcs 2 yaca B HeAento B 10 kiacce u 1 yac B Henenio B 11
KJIacce, BCEero 3a JiBa roja ooydenwus - 102 ydeOHbIX Jaca.



COJEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATHS cTepeoMeTpuu. Touka, npsiMasi, IUIOCKOCTh, TpocTpaHcTBO. [loHsATHE
00 aKCMOMaTHYECKOM TIOCTPOCHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHHU U CIESICTBHS U3 HUX.

B3anMHOe pacrnosnoxkeHue NpsMbIX B IMPOCTPAHCTBE: MEPECEKAIOIIUECS, MTapalIeIbHbIE 1
cKpeluBawomuecss npsambie. llapannenbHOCTh HPSAMBIX U IUIOCKOCTEH B IMPOCTPAHCTBE:
NapajulelIbHbIE IIPSIMBIE B IIPOCTPAHCTBE; IAPAJUICIIBHOCTh TPEX MPSIMBIX; I1apaUICIBHOCTD
NpsIMOM M TUIOCKOCTH. YTJbl C COHANpPAaBICHHBIMU CTOPOHAMHM; YroJl MEXIy HpPSIMBIMH B
npocrpancTBe.  IlapamienbHOCTE  INIOCKOCTEW: — NapajulelIbHbIE  IIJIOCKOCTH;  CBOMCTBA
napajijiesibHbIX IiockocTell. [Ipocreiimme npocTpaHCTBEHHbBIE (GUTYpPhI HA IIIOCKOCTHU: TETPAdIP,
KyO, mapaJijiesienuIe]]; MTOCTPOSHUE CEUSHHI.

[lepneHuKyIsIpHOCTH IPSIMOM M IIJIOCKOCTH:  IIEPHIEHIUKYJSPHBIE IPSIMBIE B
IIPOCTPAHCTBE, IMpsIMBIE MapAJUICNbHBIE W NEPHEHAMKYJISPHbIE K IUIOCKOCTH, NPHU3HAK
NEePHNEHIUKYISIPHOCTA TPSIMOM M IIJIOCKOCTH, TeOpemMa O NpSIMOM MNEepHeHIUKYISIPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJl MEXKIAY IPSAMOM U IIOCKOCTBIO; JABYIPAHHBIM YyIoJl,
JIMHENHBIN yrojl JBYI'PaHHOrO yria. llepneHaukyisp M HaKJIOHHBIE: PACCTOSHHME OT TOYKH JI0
IUIOCKOCTH, PACCTOSIHUE OT MpsIMOM 1O IUIOCKOCTH, MPOEKIHs (UIyphl Ha IUIOCKOCTb.
[lepneHquKyIsIpHOCTD TUIOCKOCTEN: IPU3HAK MEPIEHAUKYISIPHOCTH IBYX IUTOCKOCTEN. Teopema
0 TPEX MEPIECHIUKYISIpax.

MHororpaHHuKH

[lonsiTHE MHOrOrpaHHMKA, OCHOBHBIE JJIEMEHTbl MHOTOTPAaHHHKA, BBIIYKJIBIE U
HEBBIITYKJIbIE MHOTOIPaHHUKHU; pa3BEpTKa MHOrorpaHHuka. llpusma: n-yronpHas npusma; rpaHu
Y OCHOBAaHMS NMPHU3MBI; MIPsIMast U HAKJIOHHAs IPU3MBbI; OOKOBAs U MOJIHASL TIOBEPXHOCTD MPHU3MBI.
[Tapamenenunen, NpsMOYTOJIbHBIN MapajulesIeNUIes U ero cBoucrTea. Ilupamuaa: n-yromapHas
nUpaMuia, TpPaHH W OCHOBAaHWE MUPAMUIbL;, OOKOBas W TMOJIHAS TOBEPXHOCTb MHPAMUJIBL;
IpaBWIbHAas M YyCEU€HHas MNHUpamMuaa. OJIEMEHTbl NpU3Mbl W nupamuabl. [IpaBuiibHBIE
MHOTI'OTPaHHUKH: MOHATHE NPABUJIBHOTO MHOTIOIPaHHUKA; MPABWIbHAS MPU3MA U NpaBUIbHAsS
NUpaMyU/Ia; IpaBUIIbHAS TPEYrojibHasi MUpaMUa U NpaBUIbHBIA TeTpasap; KyO. IlpeacraBnenue
O MpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’Jp, JoJeKa’aAp M ukocadap. CedeHus NOpU3MBI U
MAPaMUJIBI.

CuMMeTpust B NPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, IPSIMOMW, IJIOCKOCTH.
DneMeHTBl CAMMETPUH B IMpaMuiax, napaieienunenax, paBuIbHbBIX MHOTOTpaHHHUKAX.

Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHaiu, yribl. [lnomans 6okoBoi
IIOBEPXHOCTH U IIOJHOW IIOBEPXHOCTH IPSAMOM IIPU3MBI, IUIOLIAJb OCHOBAaHMI, Teopema o
OOKOBOM TMOBEPXHOCTU TPsIMOM mpu3mbl. [lnomaas OOKOBOM MOBEPXHOCTH M TMOBEPXHOCTHU
MPaBUIBHON MUpPaMubl, TeopemMa O IUIOMmAgu yceu€éHHoll nmupamuisl. [lonsaTtue o6 oObéMme.
O0BEM nupaMuIbl, TPU3MBIL.

[TomoOubie Tenma B mpocTtpaHcTBe. COOTHONICHHS MEXAY IUIOMIAASMU TMOBEPXHOCTEH,
00BbEMaMU OAOOHBIX Tell.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIbTATbBI

JIn4HOCTHBIE pPE3yJbTaThl OCBOCHHS MPOrpamMMbl ydeOHOro mnpeamera «MaTemaTukay
XapaKTepU3yKTCS:

I'paxxnanckoe BocmuTaHue:

c(hOpMUPOBAHHOCTBIO TPAXKAAHCKOW TMO3UIMM OOyYaromerocs Kak akTUBHOTO |
OTBETCTBEHHOT'0 YJIEHA POCCHUICKOr0 OO0IeCTBa, MPEACTaBICHUEM O MAaTEMAaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TpakIaHCKOTO OOIecTBa
(BBIOOpBI, OMPOCHl U Tp.), YMEHHEM B3aUMOJEHCTBOBATH C COLMAJIBHBIMA HHCTUTYTaMHU B
COOTBETCTBHUH C UX PYHKIHUSIMH U HAa3HAYCHUEM.

IMaTpuoTHyeckoe BOCIMTAHUE:

c(OpPMUPOBAHHOCTHIO POCCUICKON I'pa)KAAHCKOW UACHTUYHOCTH, YBAXKEHHS K MPOILJIOMY
U HACTOAILIEMY POCCUMCKOM MaTEeMaTUKH, I[EHHOCTHbIM OTHOIIEHHEM K JIOCTHXKCHUSIM
POCCHICKMX MAaT€MaTHKOB M POCCUHCKON MaTEMATHYECKOW IIKOJIbI, K HCIOJb30BAHHUIO ITUX
TOCTHKEHHUM B IPYTUX HayKax, TEXHOJIOTHUAX, cepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHWEM JYXOBHBIX IIEHHOCTEH pOCCHHCKOr0 Haponaa; c(popMUPOBAaHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, ITUUECKOT0 MOBEICHMS, CBI3aHHOIO C MPAKTUYECKUM NPUMEHEHUEM
JOCTMKEHU HAyKH W JIESITEIbHOCTHIO YYEHOTO; OCO3HAHHEM JIMYHOTO BKJIA[Aa B MOCTPOCHHUE
YCTOHYMBOTO OyIyILIEro.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM  OTHOIIEHWEM K  MHUPY, BKJIIOYas JCTETHKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, pEIICHUH, PaCCYX ACHUN; BOCIPUUMYHMBOCTHIO K
MaTeMaTHYE€CKUM acleKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA.

du3nyeckoe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTHIO YMEHHSI TPUMEHATh MaTeMaTU4YeCKHWe 3HaHUsS B HHTepecax
310poBOTO U Oe3omacHOro oOpasza XKU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO
(3nopoBoe muTaHHE, COANTAHCUPOBAHHBIA PEKUM 3aHATUN M OTAbIXA, PEryispHas (usmueckas
AKTUBHOCTb); (DM3MUECKOrO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIOPTHUBHO-03I0POBUTEIHHON
JESTENBHOCTBIO.

TpyaoBoe BociuTanue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHUEM IIEHHOCTH TPYAOIIOOMS; WHTEPECOM K Pa3InYHBIM
chepam mpoecCHOHAIBLHON JIEITEIbHOCTH, CBSI3aHHBIM C MATEMAaTHUKON M €€ MPUIOKCHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOp Oyaymieil mpodeccun U peaan30BbIBaATb COOCTBEHHBIE
KU3HEHHBIC IJIaHBl; TOTOBHOCTBIO M CIOCOOHOCTHIO K MAaTeMaTHYeCKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO HAa TPOTSHKEHUU BCEH JKU3HH; TOTOBHOCTHIO K AaKTUBHOMY YYacTHIO B
pEIICHUH MPAKTUYECKUX 3a]]a4 MaTEMaTHUYECKON HANPaBICHHOCTH.

JKO0JI0rHYeCKOe BOCIIUTAHME:

c(OpPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYJIbTYpPbl, IMOHUMAaHUEM BIIMSHUSA COLMAJIBHO-
SKOHOMHUYECKHX IIPOLIECCOB HA COCTOSIHUE MNPUPOJHOW M COLMAIBHOW Cpeabl, OCO3HAHUEM
IO0AILHOTO — XapaKTepa  AKOJOTHMYECKUX  IpoOJIeM; OpHEHTAaluWed Ha  IpPUMEHEHHUE
MaTeMaTHYeCKUX 3HAHWM NI pelieHus 3ajad B 00JacTH OKpYKarollel cpelibl, MIIaHuPOBaHUS
MOCTYTKOB ¥ OLIEHKU UX BO3MOKHBIX MOCIEICTBUN JUIsl OKPY>KAIOLIEH Cpeibl.

LleHHOCTH HAYYHOT0 MO3HAHUA:



c(OPMHPOBAHHOCTBIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKA M OOLIECTBEHHOW MPAKTUKH, TOHUMAaHHEM MaTeMaTHYECKOW HayKH KakK CQepsl
YEJIOBEYECKOU JESATEIBHOCTH, ITAIIOB €€ Pa3BUTUSA U 3HAYMMOCTH JJIS Pa3BUTUS LMBUIM3ALUMY;
OBJIAJICHUEM SI3BIKOM MAaTEMATHUKU M MATEMaTHUYECKOW KYJIbTYpOH KaK CpPEICTBOM IIO3HAHMS
MHpA; TOTOBHOCTBIO OCYLIECTBJIATH IIPOCKTHYIO M HCCIEAOBATENIBbCKYIO JAESATEIbHOCTH
UHIUBUYaJIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

MertarnpeaMeTHbIE pe3yIbTaThl OCBOSHHS MPOrPaMMBbI y4eOHOTO MpenMeTa «MaTemMaTukay
XapaKTepU3YIOTCS  OBJIAJICHHEM  YHHBEPCAIBHBIMH  HO3HAGAMENbHLIMU  OClCMBEUAMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBLIMU — OeUCMBUIMY,  YHUBEPCANbHbIMU — Pe2yismueHbLMU
0elcmeusIMu.

1) Vnusepcanvhvle noznasamensusle oeticmsus, obecneuusaom Gopmuposarue 6a306vix
KOCHUMUBHBIX NPOYECCo8 00yuarowmuxcsa (0ceoeHue memooos NOZHAHUSL OKPYICAOWe20 MUpa,
npuUMeHeHUe T02UHeCKUX, UCCAe008ameNbCKUX onepayull, yMeHull pabomams ¢ uHgopmayuetl).

Ba3oBrble Jjornyeckue neicTBUA:

® BBIIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPHU3HAKH MATEMaTHYECKUX OOBEKTOB,
MOHSATUH, OTHOUICHUH MEXIy MOHATUSAMH; (HOPMYITHUPOBATH OIpPEIEICHUS TOHITHH;
yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK KIACCU(UKAIIMH, OCHOBAHUS 1JIsi 0000IIEHUs
U CpaBHEHHS, KPUTEPHUHU TIPOBOAMMOTO aHAIIN3A;

® BOCIPUHMMATh, (HOPMYIHPOBATh U NMPEOOPA30BBIBATH CY)KICHHS: YTBEPAUTEIbHBIE U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIC U OOIINE; YCIOBHBIE;

® BBIIBIISATH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUHS B (haKTax,
JTAaHHBIX, HAOJIONEHUSX W YTBEPXKACHUSAX; TpeajaraTb KPUTCPUH [UISL BBISBICHUS
3aKOHOMEPHOCTEH U MPOTUBOPCUNH;

e JeNaTh BHIBOJABI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, NEIYKTUBHBIX W WHAYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHaJIOTHH;

® [IPOBOJUTH CAMOCTOSITENIFHO JJOKAa3aTeIhCTBA MATEMATHICCKUX YTBEPKACHUH (TIpsIMBbIe
M OT TMPOTHUBHOTO), BBICTPAMBATH APTYMEHTAIMIO, TPUBOAWTH TMPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BBIBOHI;

e BBIOMpATh CIOCOO pelieHus y4eOHOW 3aaauu (CpaBHHMBATh HECKOJBKO BapUaHTOB
petieHust, BEIOMpaTh HanOoJee MOIXOAAIINA ¢ YIETOM CaMOCTOSITEIIbHO BBIZCICHHBIX
KPUTEPHUEB).

ba3oBble ucciie10BaTeIbCKUE NeHCTBHA:

® UCIOJB30BaTh  BONPOCHl  KAaK  HCCIICAOBATEIILCKUH  WHCTPYMEHT  TIO3HAHUS;
(dbopMynHupoBaTh BONPOCHL, (PUKCUPYIOIIHNE IPOTUBOPEUYHUE, MPOOIEeMy, YyCTaHABINBAThH
HUCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3y, APTYMEHTHUPOBATH CBOIO TIO3HIIHIO,
MHCHHE;

® T[POBOJIUTH CAMOCTOSITENIFHO CIUIAHUPOBAHHBIN JKCIEPUMEHT, HCCIIEIOBAaHUE TI0
YCTQHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OOBEKTa, SBJICHHUS, Ipoliecca,
BBISBJICHHIO 3aBUCUMOCTEN MEKIY 00bEKTaMH, SIBICHUSAMH, IIPOLIECCAMU;

® CaMOCTOATENBbHO  (OpMYIHpPOBaTh OOOOIIEHHMS H  BBIBOABI IO  pe3yjbTaTam
NPOBEAEHHOTO HAOIIOCHHS, UCCIIEIOBAHMS, OLEHUBATH JOCTOBEPHOCTh MOIYYEHHBIX
PE3yIBTaTOB, BBIBOJIOB U 000OIIICHMIA;



® [IPOrHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATh MPEINOIOKECHUS
0 €ro Pa3BUTUHU B HOBBIX YCIIOBHSIX.

PabGora ¢ undgopmaumeii:

®  BBIABIATH JACHUIUTHI WHPOPMAIIUH, JAHHBIX, HEOOXOIUMBIX I OTBETa Ha BOIMPOC H
IUTS pEIIeHUs 3a1a4H;

e BpIOMpaTh HMHOOPMAIMIO W3 HWCTOYHWKOB pA3IMYHBIX THIIOB, AaHAJIU3UPOBATh,
CHUCTEMATH3UPOBATh U HWHTEPIPETHUPOBATH WHPOPMAIUIO PA3TUYHBIX BUIOB U (popm
IIPE/ICTaBICHUS;

® CTPYKTypupoBaTh HMH(POpMAIUIO, TMPEACTaBIATH €€ B  pa3nuyHbIX (dopMmax,
WILTIOCTPUPOBATH TPaUIeCKH;

® OIEHUBATh HAAEKHOCTh HMH(OPMAIMHM IO CAMOCTOSTENIBHO CPOPMYIHPOBAHHBIM
KPUTCPHUSIM.

2) VHhusepcanvhvle KOMMYHUKAmMUHble Oeticmeus, 00ecneuusarom c@hopmuposanHoCcme

COYUATILHBIX HABLIKOG 00YYAIOUUXCAL.

Oo0menue:

® BOCIPHUHHMATH U POPMYIUPOBATH CYKICHHUS B COOTBETCTBUU C YCIOBUSMH U TCIISIMH
OOMICHHUs; SCHO, TOYHO, TPAMOTHO BBHIPAaXaTh CBOK TOYKY 3pEHHUS B YCTHBIX H
MUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY PEIIeHUs 3a7a4i, KOMMEHTUPOBATh
MIOJIy4CHHBIA PE3YIIbTaT;

e B Xoje 0OCYXKICHHs 3a]aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaEMO TeMBbI, TPOOIEMBI,
pemaeMoi  3aJa4yM, BBICKa3bIBaTh MWJEH, HAIEJICHHBIE HAa TIOUCK PELICHHUS;
COMOCTABJIATh CBOU CYXKIEHUS C CYXKICHHSIMH JIPYyrMX YYaCTHHUKOB JHAJIOra,
oOHapyKUBaTh pazIMuue U CXOJCTBO MO3UIHIA; B KOPPEKTHOH Gopme GpopMyrTupoBaTh
pa3HorIacusi, CBOU BO3pPaKEHUS;

® MPEACTaBIATH PE3yJbTAThl PELICHUS 3a]aud, YIKCIIEPUMEHTA, UCCIICOBAHUS, MTPOCKTA;
CaMOCTOSITEJIbHO BBIOMpATh (opMaT BBICTYIUIEHHMS C Yy4ETOM 3ajad IMpe3eHTaluu U
0COOEHHOCTEN ayAUTOPUU.

CorpyannuecTBo:

® [IOHUMaThb U HUCIOJB30BaTh MPEUMYLIECTBA KOMAHAHONW W WHIUBUAYAIbHONU pPabOTHI
Opyd pelIeHUH Y4YeOHbIX 3a/ay; MPUHUMATh IIeb COBMECTHOW JIEATENIbHOCTH,
IUIAHUPOBAaTh OPraHU3allil0 COBMECTHOW paboThl, pacHpenensTb BHIbI padoT,
JIOTOBapHUBaThCs, OOCYXKIaTh MpOLECcC W pe3yabraT paldoThl; 0000I1aTh MHEHHUs
HECKOJIBKHX JIFOJICH;

® y4acTBOBAaTh B I'PYIIOBHIX (hopMax pabOThl (0OCYKIEHHUS, 0OMEH MHEHHH, «MO3TOBBIE
IITYPMBI» W HHBIC); BBIOJHATH CBOIO YacThb pPabOTHl W KOOPAMHHPOBATH CBOU
JNEUCTBUS C IPYTUMH WIEHaMU KOMaH/bl; OLICHUBATh KAYE€CTBO CBOETO BKJIaJa B OOIIUA
MPOIYKT MO KPUTEPHSIM, CPOPMYITHUPOBAHHBIM YUaCTHUKAMU B3aHUMOJICHCTBHSI.

3) Vuueepcanvnvie pecynamuensvie oeticmaus, 0b6ecneyusarom Gopmuposanue CMbiCl08bIX

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranusanus:

®  COCTaBIIATH IJIaH, aJITOPUTM PEILLIEHUS 3a7auH, BBIOUPATh CIIOCO0 penieHus ¢ y4EToM
HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTHPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb:



e BJaJeTh HAaBBIKAMH I[IO3HABATEIbHON pEPIEKCMU KaK OCO3HAHUS COBEPLIAEMBIX
JNEUCTBUI M MBICIUTENBHBIX IPOLECCOB, HX pPE3yJbTaTOB; BIAJETh Croco0aMu
CaMOITPOBEPKHU, CAMOKOHTPOJIA NIpoLEcca M Pe3ysibTaTa PElICHHUs MaTeMaTHYeCKOU
3a/1a4u;

® [pPEeABUAECTh TPYAHOCTHU, KOTOPHIE MOTYT BO3HMKHYTh IIPU PEIICHUM 3a/1a4d, BHOCUTH
KOPPEKTHBHI B JACSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, NaHHBIX, HANJICHHBIX
OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

® OIICHWBAaTh COOTBETCTBHE pE3yJIbTaTa LEIH W YCIOBUSAM, OOBSCHATH TNPHUYUHBI
JOCTIKEHUSI WIM HEIOCTH)KEHUS PEe3yNbTaTOB JAESITEeIbHOCTH, HAXOJIUTh OIIHOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbBI
10 KJIACC

OnepupoBath NOHATUSIMU: TOUKA, NIPsIMas, INIOCKOCTb.

IIpuMeHATh aKCHOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX IIPU PEIIEHUU F€OMETPHUUECKHUX
3azad.

OnepupoBaTh MOHATUSAMU: MAPAVIENBHOCTh U MEPHEHAMKYIIPHOCTh MPSIMBIX U
IJIOCKOCTEN.

KnaccuduuupoBaTh B3aMMHOE PaCIONOKEHHE NPSIMBIX M IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MNOHATUSMU: JBYTPaHHBIM Yroji, TrpaHU JABYTPaHHOTO yria, pedpo
JBYTPAHHOI'O yIJIa; JIMHEHHBIN yrojl IBYTPaHHOTIO yIila; TpagycHas Mepa JBYTpaHHOIO yrJja.

OnepupoBarh MOHATHSAMHU: MHOTOTPAaHHMK, BBITYKJIBIH M HEBBITYKJIbIH MHOTOIDAaHHUK,
3JIEMEHThl MHOTOI'paHHUKA, IPaBUIILHBIA MHOTOTPaHHUK.

Pacno3HaBaTh OCHOBHBIE BHU/IbI MHOTOTPAHHUKOB (MHMpaMuja; MpU3Ma, MPSMOYTOJbHBIN
napajuiesenunen, Kyo).

KnaccuduuupoBaTb MHOTOTpaHHUKH, BBIOMpass OCHOBAaHMSA Ul  KJacCU(UKALUU
(BBIIYKJIBIE M HEBBINYKJIbIE MHOTOTPAaHHHMKH; TPAaBUIbHBIE MHOIOTPAHHMKH; MpSMBIE U
HAKJIOHHbIE MPU3MBI, TapaJlJICICIUIIEbl).

OnepupoBaTh NOHATUAMU: CEKyIasi INIOCKOCTb, CEYEHNE MHOTOI'PaHHUKOB.

OOBACHATH MPUHIUIBI IIOCTPOCHUS CEUEHH, UCTIONIB3YSI METO/I CIICIIOB.

Crtpouth ceueHuss MHOTOTPAHHUKOB METOJIOM CJI€/IOB, BBIIIOJHATH (BBIHOCHBIE) IUIOCKHE
YepTeKU U3 PUCYHKOB ITPOCTHIX 0OBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemrate 3amauM Ha HaxXOXIEHHE TIEOMETPUYECKHX BEIMYMH 10 o0pas3naMm HIu
aIropuTMaM, INPUMEHSAS W3BECTHBIC AHAIUTHYECKHE METOABI IIPU PEUNICHUM CTaHJapTHBIX
MaTEMaTUYECKUX 3a]ad Ha BBIYMCICHHE PACCTOSHUN MEXIY IBYMS TOYKAaMHU, OT TOYKH [0
MPSIMOM, OT TOYKHU J0 IJIOCKOCTH, MEXKAY CKPEIINBAIOIIUMUCS MPSIMBIMHU.

Pemate 3amauM Ha HaxoXKIEHHE TIEOMETPUYECKMX BEIMYMH 1O o0pasuam Win
aIropuTMaM, INPUMEHAS H3BECTHBIE AHAJUTHUUECKUE METOJbl INPU PEUIEHMM CTaHIapTHBIX
MaTeMaTHYECKHUX 3a7a4 Ha BBIYHUCICHHE YIJIOB MEXKIY CKPEUIMBAIOLIUMUCS MPSMBIMHU, MEXIY
MIPSIMON U TUIOCKOCTBIO, MEKAY TUIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruncnare 00bEMBI U TUIOINAAH MMOBEPXHOCTEH MHOTOI'PAaHHHUKOB (IpU3Ma, MUpaMuza) ¢
MpUMEeHeHHeM (OpMYJI; BBIUKCIATH COOTHOIICHHS MEXAY IUIOIAASIMU TOBEPXHOCTEH,
00BbEMaMU OAOOHBIX MHOTOI'PAaHHUKOB.



OnepupoBaTh TMOHITUSAMHU: CHMMETPUS B MPOCTPAHCTBE, IIEHTP, OChb M IUIOCKOCTh
CUMMETPHH; LIEHTP, OCh U TUIOCKOCTh CHMMETPHH (DUTYPHI.

H3Biekath, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATH MHOOPMAIIUIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX (PUrypax, NpeCTaBICHHYIO Ha YepTeKaxX U PUCYHKaX.

[IpumensaTy reomerpuueckue (axkThl Ui pEIIeHUs CTEPEeOMETPUYECKUX  3ajad,
MPEANOJIAraloIluX HECKOIBKO INAroB pEIICHHs, €CIU YCIOBHUS NMPUMEHEHHS 3aaHbl B SIBHOM
dopme.

[IpumeHATs mpocTelIne MPOrpaMMHBIE CPEACTBA MU DIIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMBI [TPU PEIICHUH CTEPEOMETPHUYUCCKHX 3a/1ad.

IIpuBoauTe mpUMEPBI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOAEC U KU3HU,
pacro3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[lpuMeHSTh TMONyYEeHHBIC 3HAHUS HA MPAKTHKE: aHAJTU3UPOBATh pPEaIbHbIC CUTYallUd U
IPHUMCHATH HN3YUCHHBIC IIOHATUA B mnmponecce IIOHUCKa peIICHUA MaTreMaTN4YCCKN
cOpMyTHPOBAHHON TPOOIIEMBI, MOJCIMPOBATh pPEaAbHBIC CHTYaIllMd Ha SI3bIKE T'COMETPHH,
HUCcCIea0BaTh NOCTPOCHHLIC MOJCIN C HCIOJB30BAHUEM TI'COMCTPHUYCCKUX HOHATUHN U TCOPEM,
arrapara anre6pLI; peliaTh NPAaKTHYCCKUEC 3aa4u, CBA3aHHbLIC C HAXOXACHUEM I'COMCTPHUICCKUX
BCJINYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3iesioB U TeM (undposbie)
Konrpoabusie | IlpakTnuyeckue
n/n MPOrpaMMbl Bceero o0pa3oBaTejibHbIE
padoTbI padoTbI
pecypchl
1 BBenenue B ctepeoMeTpuio 10 0 0
) [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE. 12 1 0
[TapannenbHOCTh NPSMBIX U INIOCKOCTEH
3 HepneHz[miyns[pHocn) NPSMBIX 1 12 0 0
TUIOCKOCTEH
4 VYTi1el MEeXAY IPSAMBIMHU U IIJIOCKOCTSMU 10 1 0
5 MHororpaHHUKH 11 1 0
6 OOBEMBI MHOTOTPaHHHUKOB 9 1 0
7 IloBTOpEHME: cCeueHus], paCCTOSHUS U YIJIbI 4 1 0
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 0







ITOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

TeMma ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoabHbie
padoTbI

IIpakTHyeckue
padoTbI

JlaTa
U3yYeHUs

DJIeKTPOHHbBIE
nu@posBbIe
o0pa3oBaTe/ibHbIE

pecypchbl

OCHOBHBIE MIOHATHUS CTEPEOMETPUN: TOUKA,
npsiMasi, INIOCKOCTh, IIPOCTPAHCTBO.
[IpaBuna n3o0paxeHus: Ha PUCYHKAX:
1300pa)keHus MIIOCKOCTEH, MapalieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

IlonsTus: MepeCeKaromurecs rmIoCKOCTH,
nepeceKaromuecd nmpamasd 1 rnioCKOoCTb

Tlonsarus: MEPECCKAOINEC IIIIOCKOCTH,
NnepeCcCKaromuecsd nmpamasd 1 rnioCKOoCTb

3HAKOMCTBO C MHOT'OI'PaHHUKAMH,
n300pakeHne MHOTOTPaHHUKOB Ha
PHCYHKaX, Ha MPOEKIIMOHHBIX YePTEXKaxX

HauanbHbIe cBefieHHs 0 KyOe U UpaMHu/Ie,
uX pa3BépTkU U Mojenu. CeueHus
MHOT'OI'PaHHUKOB

HauanpHble cBeneHus 0 Ky0e U mupamuie,
ux pa3BEépTku U Mozenu. CedeHus
MHOTOTPaHHUKOB

TToHsiTe 00 aKCHOMATUYECKOM
MIOCTPOCHHUH CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HUX




IlonsiTre 00 akCHOMATHYECKOM

8 MOCTPOSHUH CTEPEOMETPHUHU: AKCHOMBI
CTEPEOMETPUU U CIAEACTBUSI U3 HUX
[onsiTHEe 006 aKCHOMAaTHYECKOM

9 MIOCTPOCHHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX
[Tonsitne 06 akcMOMaTUIECKOM

10 IIOCTPOEHHUH CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX
Bsaumnoe pacnonoxeHue npsiMbIx B

11 MIPOCTPAHCTBE: IEpPECEKarOINecs,
napaJijiesIbHble U CKpPEIINBAIOIINECS
MpsiMbIe
[TapannenbHOCTh MPSMBIX U MJIOCKOCTEN B

12 MIPOCTPAHCTBE: MapauIeNIbHbIE MIPSIMBIE B
MPOCTPAHCTBE; NAPATUIETBHOCTD TPEX
MIPSIMBIX
[TapanienbHOCTh MPSIMBIX U MJIOCKOCTEN B

13 npoctpancTse: [lapamienbHOCTh IPSMON U
IJI0CKOCTH

14 VYTIuIBl ¢ COHANPABICHHBIMUA CTOPOHAMHU

15 Yroa Mexay IpsIMbIMU B IPOCTPAHCTBE

16 VYroa Mexay npsiMbIMU B IPOCTPAHCTBE

17 [TapamienbHOCTB TUIOCKOCTEN:
napaJjiesibHbIE MIIOCKOCTH

18 CaoiicTBa mapauiesIbHbIX MIIOCKOCTEH

19 [Ipocreiimme mpocTpaHCTBEHHBIC (DUTYPHI

Ha MJIOCKOCTH: TeTpasap, KyoO,




nmapaJlICJICIUIIC T

20 [Moctpoenue ceueHmii

21 [locTpoenue ceuennii
Kontpoinbnas padota no teme "lIpsmbie u

22 TIJIOCKOCTH B TIPOCTPAHCTBE.
[TapanienbHOCTb MPSIMBIX U MJIOCKOCTEH"
[lepneHquKyIApHOCTD NPSIMOU U

23 IJIOCKOCTH: MEPIEHANKYIISIPHBIE TIPSIMBIE B
IIPOCTPAHCTBE

24 [IpsimMble mapasenbHble U
MEPIEHIUKYIIIPHBIE K IITIOCKOCTH

o5 [Ipsimble napasuienbHbIE U
MEPIEHINKYIIIPHBIE K IIIOCKOCTH

26 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMON U
IIJIOCKOCTH

97 [Ipu3Hak neprneHuKyIIpHOCTU IPSIMON U
IJIOCKOCTH

28 TeopeMa o npsiMOi EPNEHANKYISIPHON
IIJIOCKOCTH

29 Teopema 0 IpsAMO NEPIIEHAUKYIIPHOU
IJIOCKOCTH

30 Teopema o psiMOii IEPIICHANKYIISIPHON
IIJIOCKOCTH
[lepnieHauKyNSp ¥ HAKIIOHHBIE: PACCTOSIHUE

31 OT TOUYKH JI0 IIJIOCKOCTH, PACCTOSTHUE OT
MPAMOM 10 IIIOCKOCTH

39 [lepnienauKynsip ¥ HAKIOHHBIE: PACCTOSHUE

OT TOYKH 0 INIOCKOCTHU, paCCTOSIHUEC OT




pr[MOﬁ J0 IINIOCKOCTH

[leprieHAMKYISAP ¥ HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE OT
MPSIMOMN 710 MIIOCKOCTH
[lepnieHAMKYNIAp U HAKJIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
PSIMOM A0 IJIOCKOCTH

35 VYTIIBl B IPOCTPAHCTBE: YTOJI MEKAY
IIPSIMOM U TUIOCKOCTBIO

36 JIByrpaHHbIN yroJ, JUHEHHBINA YOl
JBYTPaHHOT'O yIjia

37 JIByrpaHHBII yroJl, JMHEHHBIA yroj
JBYI'PAHHOI'O yIia
[TeprieHAMKYISAPHOCTD IJIOCKOCTEM:

38 MIPU3HAK MEPIICHINKYISIPHOCTH IBYX
IIJIOCKOCTEMN
[lepnieHAUKYIAPHOCTH MIOCKOCTEH:

39 IIPU3HAK NEPIEHIUKYISIPHOCTH IBYX
IIJIOCKOCTEMN
[lepneHquKyIsApHOCTD MJIOCKOCTEM:

40 IIPU3HAK NEPIEHIUKYJIIPHOCTH ABYX
MIJIOCKOCTEMN

41 Teopema o TpEX mEpPHEHANKYIIAPAX

42 Teopema 0 TpEX NMEepHEHAUKYIIAPAX

43 Teopema 0 TpEX NMEPHEHAUKYIIAPAX
KontponbHas paboTa mo TeMam

44 "[lepneHIUKYISIPHOCTD MPSIMBIX U

mwiockocTed" u "YTIbl MEXAY NPSIMBIMU U




IJIOCKOCTSIMH"

45

Ilonsarue MHOI'OrpaHHvKa, OCHOBHBIC
QJICMCHTBI MHOI'OI'paHHUKA, BBIITYKJIBIC U
HCBBIITYKIIBIC MHOT'OT'PDAHHUKH, pa3BépTKa
MHOI'OI'paHHHUKa

46

[Ipu3ma: n-yronpHas npu3Ma; rpaHu U
OCHOBAHUS IIPU3MBI; IIPsIMasi U HAKJIOHHAs
pU3Mbl; OOKOBAs U TIOJTHASI TOBEPXHOCTh
MIPU3MBI

47

[Tapannenenunen, NpsiMOYroOJIbHBII
napaJijiesienune ] U ero cBoiicTaa

48

IIupamupa: N-yrojapHas NUpaMUIa, TPaHu U
OCHOBaHME IHPaMUJIbl; OOKOBas M MOJIHAS
[IOBEPXHOCTh NMUPAMHU/IbI; TIPABUIIbHAS U
yCe4Y€HHas upaMuIa

49

[IpaBuibHBIE MHOTOTPAHHUKU: TIOHSITHE
MPaBUIBHOIO MHOTOTPaHHUKA; TPABUIIbHAS
npu3Ma 1 IpaBHIbHAS THPAMU/IA;
NpaBWIbHAS TPEYroJNbHAs TUpaMHIa U
MIpaBWIbHBIN TeTpa3ip; KyO

50

HpCIICTaBJICHI/Ie (6] HpaBI/IHBHBIX
MHOTOIPpaHHUKAX: OKTadIp, TOJEKadIp U
HKOCadIp.

51

CummeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJILHO TOYKH, MTPSMOM, TNIOCKOCTH.
DJIeMEHTbl CHMMETPHUU B TUpaMuax,
rapaieenuIenax, NpaBuIbHbIX
MHOI'OTPaHHUKAX




Brrunciaenue 31eMeHTOB MHOI'OI'paHHUKOB!

52 . 1 0 0
pé6pa, TuaroHaiu, yribl
[Tnomaas 60KOBOM MOBEPXHOCTH U MOJIHOM
53 MIOBEPXHOCTHU MPSAMON MPU3MBI, TUIOIIAIb 1 0 0
OCHOBaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTH MPSIMOI TPHU3MBI
[Tnomans 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTHU MPABMIIbHONW MUPAMUJIBI, 1 0 0
TeopeMa o IO GOKOBOM MOBEPXHOCTH
yCeUEHHOH MUpaMHIbI
55 'I'<0HTp0J'II)Ha$I pa6'(')Ta o TeMe 1 1 0
MHororpaHHuku
56 [TonsiTne 06 00BEMeE 1 0 0
57 O06BEM TUpaMuUIbI 1 0 0
58 O0BEM upaMuIbI 1 0 0
59 O0BbéM UpamMuIbI 1 0 0
60 O06BEM TUpamMuUIbI 1 0 0
61 O0BEM IPU3MBI 1 0 0
62 O0BEM pU3MBI 1 0 0
63 O0BEM npu3MBbI 1 0 0
64 Kontponbnas padota o teme "O0bEMBI 1 1 0
MHOTOT'paHHUKOB"
[ToBTOpenue, 0000IIEHNE CHCTEMATH3AINS
65 3Hanuil. [loctpoenue ceuenmii B 1 0 0
MHOTOTpaHHHKE
[ToBTOpeHue, 06001IeHNE CUCTEMATH3AIIHS
66 3HaHUH. Bbruucienue pacCTOsHUIA: MEXIY 1 0 0

ABYMA TOYKaMH, OT TOYKHU O HpﬁMOﬁ, oT




TOYKH OO IIJTOCKOCTH, MEXKOY
CKpCIIUBAOIHUMHUCS ITPAMBIMUA

67 Hrorosas xoHTposabHas pabora

[ToBTOpeHue, 06001IeHNEe CUCTEMATU3AITHS
3HAHWH. BBIYKCICHUE YTIIOB: MEXTY

68 CKPEIMBAOIIUMHUCS TIPSIMBIMH, MEXTY
NPSIMOY M TUIOCKOCTBIO, IBYIPAaHHBIX

YIJIOB, YIJIOB MCKAY IIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68




YYEBHO-METOJMYECKOE OBECIEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI /151 VUEHUKA

METOJUYECKHUE MATEPUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH UHTEPHET
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