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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
obyuarommmxcst 10 —11 kmaccoB pa3paboraHa Ha ocHoBe DenepaibHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEHABABIIEMBIX K
MaTeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanus nmporpaMMbl 00eclieYuBaeT OBJIAICHUE KIIOYEBBIMH KOMIIETEHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPA3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJbTYPHOIO, JUYHOCTHOTO W IIO3HABATEJIBHOIO pa3BUTHUS
JUYHOCTH 00YYaroIIMXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPETHEro OOIIEro
oOpa3oBaHusi OOYyCIIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METANpPEIMETHBIX H
IPEAMETHBIX PE3YJbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHHH JIMYHOCTHOIO
pa3BuTUg oOydaronmxcsi, GopMuUpoBaHUsA (DPYHKIMOHATBLHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYEHUS JIPYTUX y4eOHBIX AUCIHUIUIMH. Pa3BuTne y oOydarommxcs
MPABWIbHBIX MPEICTABICHUN O CYIIHOCTH U MPOUCXOXKIECHUU TE€OMETPUUYECKHUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapakTepe OTPaKECHHUS
MaTeMaTHYECKOW HAYKOH SIBJIEHUN U ITPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK M POJIU MAaTEMATUYECKOTO MOJACIIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHS YUaIINXCs, a
TaK)K€ KA4eCTB MBIIUICHUS, HEOOXOMUMBIX [IJIsi aJanTalldd B COBPEMEHHOM
oO1IEeCTBE.

['eoMeTpust siBisieTCsl OAHUM M3 0Aa30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOW HAIIPABIEHHOCTH, TAK U TYMaHUTaAPHOM.

Jlormueckoe MbIUIEHHE, (HOPMUPYEMOE MpPU H3YYEHUHU OOYYarOIIUMHUCS
MOHSATUMHBIX OCHOB TEOMETPUU U TTOCTPOCHUH IETTOYKH JIOTHUECKUX YTBEPIKICHUM
B XOJI¢ pEILICHUs T€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS IMPU PEIICHHHM 337a4 €CTECTBEHHO-
HAyYHOTO IIUKJIA, B YaCTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
OTPAKEHUSI OKPY>KAIOLIEr0 MHUpPA, YCIOBHE YCHEIIHOTO MO3HAHUS W AKTUBHOTO
npeoOpa3oBaHus  JeHCTBUTENHLHOCTH. OmepupoBaHuUE  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUbI yUeOHOM U TPYAOBOM IESITENbHOCTH, SBIISIECTCS



OJHUM M3 TPO(PECCHOHATHLHO BAXKHBIX KayeCcTB, IMOATOMY aKTyajbHa 3ajaaya
dopMupoBaHus |y OOydYarOImIMXCS  MPOCTPAHCTBEHHOTO  MBINIICHHS  Kak
Pa3HOBUIHOCTH OOpPA3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUUECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilenp ocBoeHMs mporpaMmbl ydueOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOyuaromuxcs yepe3 00ecrneyeHrne BO3MOXHOCTH MPUOOPETEHHSI U UCTIOTIB30BaHUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M  JIEHCTBUM, cleuu(UUHBIX
rE€OMETPUH, BO3MOXKHOCTM  YCIELIHOTO  NPOAODKEHUS  00pa3oBaHUs 10
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM IT'€OMETPHH.

[IporpaMmMa 1o reoMeTpun Ha ©0a30BOM YPOBHE MpeIHA3HayeHa Jis
00ydarommxcs CpeIHeN MIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHUM
Ha YpOBHE OCHOBHOI'O 00I1Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaroniuecs Ha
0a30BOM YpPOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUYECKUE YMEHUS, CBSI3aHHBIE CO
cenuUKoi TeOMETPpUN U HEOOXOUMbIC IS KU3HH B COBPEMEHHOM OOIIIECTBE.
Kpowme sT0r0, OHH NMEIOT BO3MOXKHOCTh H3yUYUTh T€OMETPHI0 OoJiee TITyOOoKO, eClin
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TEOMETPHUYECKUX 3HAHUSX B
npo(hecCUOHATBHOM NesSTENbHOCTH.

JlocTmKeHre ULelnM OCBOCHHSA MPOrpaMMbl 00ECIIEYMBAETCS PEUICHHEM
COOTBETCTBYIOIIMX 3amad. [IpuopureTHRIMH 3aJadamMH  OCBOEHHUS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 knaccax gBisitoTCS:

e (opMupOBaHHE NpPEICTaBICHUS O TEOMETPUM KaK YacTH MHPOBOU

KyJbTYPbl M OCO3HaHHE €€ B3aMOCBS3H C OKPYKAIOLIUM MHPOM;

e (opMHpOBaHHE MTPEICTABICHHS O MHOTOIPaHHUKAX U TeJIaX BPALLEHUS KaK
O BaXXHEWIINX MaTEeMaTHYEeCKUX MOJENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIEro MUPA;

e (opMupoBaHME YMEHMsI paclo3HaBaTb Ha 4YepTeXax, MOJENIIX MU B
peasbHOM MHpPE MHOTOTPAaHHUKH U TeJla BPAIICHHUS;

e OBJIaJICHUE METOJAMHU PEIIEHHUs 3a/a4 Ha MOCTPOCHHs Ha M300pa)KEeHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH TMOHATHSIMH O
MHOTOTpaHHHUKAX U TeJlaX BPALICHUS U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHUE  QJITOPUTMAMH  PELIEHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCyXICHHS B XOJ€ PEIICHUS CTEPEOMETPHUECKHUX 3aJad WU 3a7ad C
IPAKTUUECKUM COJIEPKAHUEM;

e Pa3BUTHUE MHTEIUIEKTYyAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaromuxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUN, KPUTHUYHOCTH
MBIIIICHHUS,



e (dopmupoBanue (yHKIMOHATEHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHUE PACIIO3HABATH MPOSBICHUS] TEOMETPUYECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEabHBIX >KU3HECHHBIX CUTYyallUsAX U NPU U3YYECHUU
IpYruX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIMPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIN, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar U1 peleHus PAKTUKO-OPUEHTUPOBAHHBIX  3ajad,
WHTEPIIPETUPOBATH U OLICHUBATH MOJTYUYECHHBIE PE3YJIbTATHI.

OTIMYUTENHEHONM OCOOCHHOCTHIO MPOTPaMMBbl SIBIISIETCSI BKIIIOUEHHUE B KypC
CTEPEOMETPHUM B HAYaJIE €r0 U3YUYEHUS 3a/1a4, PEIIAEMbIX HA YPOBHE UHTYUTUBHOTO
NO3HAHUA, U OINpPEAEIEHHBIM 00pa3oM OpraHM30BaHHas padoTa HajJ HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBINIJICHUS,
CTUMYJIMPYET NPOTEKAaHUE NHTYUTUBHBIX NMPOLECCOB, MOTUBUPYET K AAIbHEUILIEMY
U3YYEHUIO IIPEIMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YYAIIUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3a1a49 Ha CO3/IaHNE
MPOCTPAHCTBEHHBIX O0pa30B M 3a7a4 Ha OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3nanue oOpa3a NPOBOJUTCS C OMOPOM HaA HAMISAHOCTh, a
OlepupoOBaHUE 00PA30M — B YCIIOBUAX OTBJICYEHUS OT HATJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHBIE cojepxaTenbHble JIUHUKA Kypca «['eomerpun» B 10-11 kmaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. POPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJIbKO M0 COAEPKaTeIbHbIM JIMHUSAM, HO U 110 roaM 00y4YeHus
Ha ypPOBHE CPEIHET0 00111ero 00pa3oBaHus.

Conepxxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3yibTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM 1O ToJaM OO0ydYeHHs,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU U HaBBIKAMHU OCYUIIECTBIISIIOCH MOCIEN0BATENLHO U MOCTYNATEIbHO, C
COOJTIOJIEHNEM TPUHIIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAJIHNCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKUX MPEACTaBICHUN OOYydYaroUuXcs, pacuiupsis U
yriyosisas e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpumn orBoautcs 2 yaca B Heneno B 10 knacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX yaca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHbIE  TIOHATUA  CTE€peOMETpuu. Touka, mpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpeummBaronmecs npsamble. [lapajuiensHOCTE NpsAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MapAJUICIbHBIE MPSIMbIE B IPOCTPAHCTBE;
[1apaJuIeNIbBHOCTh TPEX MNPAMBIX; MAPAIIIEIBHOCTD NMPSAMOU U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMA CTOPOHAMH; YIOd MEXAy MNpPSIMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlyIeNbHbIE INIOCKOCTH; CBOMCTBA MapaJuIeIbHBIX
iockoctel. IIpocTeiimme nmpocTpaHCTBEHHbBIE (DUTYpPHI HA IUIOCKOCTH: TETpa’p,
KyO, mapajuiesenunes; NOCTPOCHUE CEUCHUN.

[leprieHIUKYJISAPHOCTD MPSIMOMN U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTA TMPAMOM M IUIOCKOCTH, TEOpeMa O NPsSMOH
IIEPIICHIUKYJIIPHOU IUIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: YIOJI MEXAY HNPSIMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
IleprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU 1O IUIOCKOCTH, PACCTOSHUE
OT MPSIMOM J10 MIIOCKOCTH, MPOEKIUs (PUTYPBI HA TIIOCKOCTh. [lepneHaAuKyIapHOCTh
IJJOCKOCTEN: NMPU3HAK MEPHEHAUKYISAPHOCTH ABYX IUIOCKOCTeW. Teopema o Tpéx
IIEPIICHIUKYJISPAX.

MHoOrorpaHHuKH

[loHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA MHOrOrpaHHuka. [Ipusma: N-yronpHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuleJienunes; U ero csoucrsa. Ilupamumpa: nN-yronpHas nupamuzaa, rpaHd U
OCHOBaHME MUPAMHU/JIbI; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMU/IbL; MPABUIIbHAS U
yCceu€HHas nupamMuaa. OJEMEHTBl Npu3Mbl W nupamuiabl. lIpaBunbHbIE
MHOTI'OTPAHHMKU: MOHATUE NPABUIBHOIO MHOTOIDAHHUKA; MPABUJIbHASA NPU3MA U
MpaBUJIbHAS THPAMUJA; NPaBWIbHAs TPEYTOJbHAsA NUPAMUIA W IPABUIIbHBIN
TeTpasap; KyO. IlpeacraBieHue O mpaBUIIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadIp U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOM,
IJIOCKOCTH. DJIEMEHTHI CAMMETPHH B MIMPAMHUJIAX, TapAJJIEIENHUIEAAX, TPABUIIbHBIX
MHOTI'OTPAaHHHKAX.



Brruncnenre 571€MEHTOB MHOTOTPAHHWKOB: pEOpa, IuUaroHaid, YIJIBL
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Mel. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH TMPABWIBHOW MHUPAMUJIbI, TEOpEMa O
mIomaau yceu€Hnoi nupamuapl. [lonstue 06 00béMe. OOBEM MUpaMUIbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00hEMaMU TTOT0OHBIX TEJL.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaTbl OCBOEHHS MPOrpaMMbl ydeOHOTO MpeaMmeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IlarpuoTrn4yeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJIEHTUYHOCTH, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJBb30BAHUIO 3THUX JOCTHKEHUN B APYrMX HayKax, TEXHOJOTHUSX, cpepax
DKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOIr0; OCO3HAaHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyILEro.

JdcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]a4, PEIICHUH, PACCyKJICHUI; BOCHPUUMYHUBOCTHIO
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U
OTHbIXa, peryJisgpHas pu3nyeckas akTUBHOCTB); (PU3UUYECKOT0 COBEPIIICHCTBOBAHUS,
IIPY 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHON JESITEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBINA BHIOOP
Oynymeli mnpodeccnrn W peamu3oBbIBATh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU >XWU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMATHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJOTHYCCKON KYJIbTYphl, IOHUMAHHEM BIIASHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
CpeImbl, OCO3HaHWEM TJ00aTBPHOTO XapakTepa HSKOJOTHYECKUX IMPOoOJeMm;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPYIKAFOIICH CPE/Ibl, ITITAHUPOBAHUS ITOCTYIKOB M OIICHKH X BO3MOXKHBIX
MIOCJICJICTBUM JUTSI OKPYKAIOIICH CPeIbl.

IleHHOCTH HAYYHOTO MO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMECHHOMY
YPOBHIO  Pa3BUTHS HAYKHM W  OOICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOM HayKd Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IUBUIM3ALMH; OBJAJCHUEM SI3BIKOM
MaTeMaTUKH M MaTEeMaTHYECKOH KyJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPa;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO M HCCICIOBATENBCKYIO ACATEIHHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MertanpenMeTHbIle Pe3yJIbTaThl OCBOCHUS IMPOTPaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTePU3yITCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCTNEUIMU.

1)  Vuusepcanvomvie  nozmasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarouwuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpYXCalowe2o  Mupa,  NpuMeHeHue  J02UYECKUXx,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBIBJISTh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY TMOHATUSIMH; (OPMYTUPOBATH
OTpENCICHUS  TOHATUH; YCTAHABIIMBAaTh CYIICCTBCHHBIA  NpPH3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W MPEOOPa30BHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBbIC, CIMHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIC;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M
npoTtuBopeursi B (aKkTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA,



e J€JaTh BBIBOJABI C HCIIOJb30BAHWEM 3aKOHOB JIOTMKHU, IE€AYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
OPUBOAUTH TPUMEPBl U KOHTPIPUMEPHI; OOOCHOBHIBATH COOCTBEHHBIE
CY)KJI€HUS U BBIBOJBL;

e BbBIOMpaTh cmoco0 pemieHUs y4yeOHOM 3ahauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASINIMA C Y4ETOM
CaMOCTOATENbHO BBIJIETICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK HCCIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHUS;
(bopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTUBOpEUYUE, MpoOIemMy,
yCTaHABIMBAaTh  HCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  TUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAaHOBJIIEHHIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
OOBEKTa, SABJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJIBHO (POPMYJIUPOBATH 00OOIIEHUS U BBIBOABI 110 pe3ysibTaTaM
NPOBENEHHOTO HAOIOJEHUS, UCCIEAOBAHMS, OLEHHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000O0IIECHUIA;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCJIOBHSIX.

Pabora c nunpopmanueii:

e BBIBIITH Ae(PUIMTHI HH(DOPMAIUH, TaHHBIX, HEOOXOAUMBIX AJI1 OTBETA HA
BOIPOC U ISl pEUICHUS 3a/1auu;

e BbIOMpaTh MHGOPMALMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMALIHIO, IPEJICTABIATh €€ B Pa3Iu4HbIX (popMax,
WJUTIOCTPUPOBATH Ipapruecku;

e OLEHUBATH HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSTEJIEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (OPMYIHPOBATH CYKJIEHUS B COOTBETCTBUHU C YCIOBHUSIMHU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUs



B YCTHBIX M MUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOJy PEIICHHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYEHHBIN pPe3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIPOCHI MO CYHIECTBY 00CYK/1a€MOM TEMBI,
poOJIeMBbl, penraeMoil 3a/1auu, BHICKa3bIBaTh UJEH, HAIIEJICHHbIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXIECHUS C CYXIACHUAMH JpPYTrUX
YYaCTHUKOB JHAaiiora, OOHapyXUBaTh Pa3IU4Me U CXOJCTBO IMO3UIIUH; B
KOpPEKTHOM popme popMyTUpOBaTH pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3YyJbTaThl  PEIICHWS  3aJa4d,  OKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYTUICHHUS
C yu€TOM 3aja4 MPE3eHTALMU U OCOOCHHOCTEN ayIUTOPUH.

CorpyaHu4ecTsBo:

MOHUMATh U UCIIOJIb30BaTh NPEUMYLIECTBA KOMAaHIHOW U HHAUBHUAYaJIbHOM
paboOThl MpU pelIeHWH Y4YeOHBIX 3aJay; NMPUHUMATh LENb COBMECTHOM
NESATENIbHOCTH, IUIAHUPOBAaTh  OPraHU3alMI0 COBMECTHOM  paboThI,
pacmpenenarh BUAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOIlEecC U
pe3yJbTaT paboThl; 0000IIaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBaTh B IPYIIOBBIX (popmax paboThl (00CykaeHMs, 0OOMEH MHEHUH,
«MO3rOBbIE IITYpPMBD» W UHBIE); BBINOJHATH CBOIO 4YacTb pabOThl U
KOOPAMHUPOBATH CBOM IEUCTBHUS C IPYTUMHU YJICHAMH KOMaH 1bl; OLICHUBATh
KaueCTBO CBOEro BKJaJga B OOMMA MOPOAYKT IO KPUTEPHUSM,
c(hOpMYTUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBHSI.

3) Yuusepcanvuvie pecyiamuensie oeticmaus, obecneuusarom opmuposarue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranusamnus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]a4ul, BBIOUPATh CIIOCO0 peLIeHHs
C Y4ETOM UMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUI ¢ Y4ETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABAaTEIbHOW pediaeKkcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOLECCa U pe3yJIbTaTa
pellIeHUsI MaTEMAaTUYECKOM 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPH PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAWJEHHBIX OINOOK, BHISBICHHBIX TPYAHOCTEM;

OIICHUBATh COOTBETCTBHE pe3yjbTaTa IEIM U YCJIOBUSIM, OOBICHATH
MPUYMHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PE3YJIbTATOB JIESITEIBbHOCTH,
HAXOJIUTh OIMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBarh NOHATUAMU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHS U3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U NEPIEHAUKYISIPHOCTD MPSAMBIX
Y IUIOCKOCTEH.

KnaccuguiupoBaTe B3aUMHOE pAaCIIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMH: JABYTPAaHHBIM yroj, T'paHW ABYTPAHHOTO Yrija,
pedpo IBYrpaHHOrO yrIJia; JUHEMHBIA Yrojl ABYTPAHHOIO yrja; TpajycHas Mepa
JBYT'PAHHOT'O yTJIa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W  HEBBITYKJIbIN
MHOTOIPAHHHK, 3JIEMEHTHl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IHpaMuIa; MpU3MA,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo).

KnaccupunupoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy  (BBIMYKJIbIE M HEBBINYKJIblE MHOTOTPAaHHUKHW; TMPaBUIIbHbBIE
MHOTOTPAHHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapajlIeICIUIEeAbl).

OnepupoBaTh MOHATUSAMHU: CEKYIas MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, NCTIOIBb3YSl METO/ CJIEIOB.

Crpouth ceyeHUss MHOTOIPAaHHHKOB METOJOM  CIIE€JOB,  BBIIOJIHSTH
(BBIHOCHBIE) MJIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUIYp: BUI
CBEpXY, COOKY, CHU3Y.

Pemmarp 3a7aun Ha HaxOXKJEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3lam Win
QITOPUTMaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HAa BBIYMCIICHUE PACCTOSHUN MEXKIY IBYMsI
TOYKaMH, OT TOYKA JO TNPsIMOM, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemmarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QIrOpUTMaM, TNPUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MaTeMaTUYEeCKUX 3aJady Ha BBIUKMCICHHE YIJIOB  MEXKIY
CKPEUIMBAIOIIMMUCS MPSAMBIMH, MEXIYy NPsIMOM M  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruncnsate 00bEMBI M TJIOLIAAA MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMU/Ia) C IpUMEHEHUEM (HOPMYIT; BEIUUCISITH COOTHOLICHHS MEXTy TUIOIIA MU
NOBEPXHOCTEH, 00bEMaMHU ITOI0OHBIX MHOTOI'PAHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETpPUS B TPOCTPAHCTBE, IIEHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TIIIOCKOCTh CHMMETPUHU (DUTYPHI.

W3Bnekats, mnpeoOpa3oBhIBATh W HWHTEPHPETUPOBATH HHPOPMAIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEICTaBICHHYI0 Ha 4epTekax H
pPUCYHKaX.

[TpumensaTh reomeTpudeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS MPUMEHEHHUS 3a/1aHbI
B SIBHOH (hopme.

[IpuMeHsTh TpOCTEHIIMEe TPOrpaMMHBIE CpPEICTBA UM DJCKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUICCKUX 3a]1ad.

[IpuBoMTH TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
YKU3HH, PaCIiO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YEHHBIC 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallU W TPUMEHSITh HM3yYCHHBIC TOHATHS B MPOIECCE IMOUCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYITHPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha S3BIKE TEOMETPUU, WCCIEIOBaTh IIOCTPOCHHBIE MOJACIHA C
WCITOJIb30BAaHUEM TCOMETPUUICCKUX TTOHATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4U, CBA3AHHBIC C HAXOXK/IEHUEM F€OMETPUYECKUX BEITUUHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — Ipaxriiecikue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U MIOCKOCTEN
3 HepHeHHI/IIiyJIﬂpHOCTL TPSIMBIX U 12
IJI0CKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1
5) MHororpanHuku 11 1
6 OO6BEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUeHMs, pACCTOSTHUSA U YTIIbI 4 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0










IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne i/t

Tema ypoka

KoanuyecTBo 4acos

Bcero

Jdara nzydyenus

OCHOBHBIE MIOHATHUS CTEPEOMETPUU: TOUKA, IPAMas,
IUIOCKOCTB, IPOCTpaHcTBO. [IpaBua n3obpakeHus Ha

! PUCYHKaX: W300paXCHHMSI IJIOCKOCTEH, MapaICIBHBIX MTPSIMBIX 1
(OTpe3KoB), cepeIMHbI OTpE3Ka

) [TonsTHS: MTepeceKaronecs MIOCKOCTH, TIEPECeKAIOIINEeCs 1
psiMasi ¥ MI0CKOCTh

3 [ToHsATHS: TIEepeceKaroIuUecs MIOCKOCTH, MEPECEKAOIIUECS 1
NpsiMasi ¥ TIOCKOCTh

4 3HAKOMCTBO C MHOTOT'PaHHUKAMH, U300paKCHHE 1
MHOTOTPAaHHUKOB Ha PUCYHKAX, HAa MPOCKIIMOHHBIX YePTEIKAX

5 HavanwsHbie cBeneHus 0 KyOe U mupamMuie, uX pa3BEPTKHU U 1
Mozenu. CedeHns MHOTOTPaHHUKOB

5 HavanpsHbie cBeeHus 0 KyOe U mupamMuie, uX pa3BEPTKHU U 1
Mozenu. CedyeHnss MHOTOTPaHHUKOB

7 [TonsiTHE 00 AKCHOMATUYECKOM TTOCTPOCHUU CTEPEOMETPHH: 1
AKCHOMBI CTEPEOMETPHUH U CIICACTBHS U3 HIX

3 [TonsTHE 06 aKCHOMAaTUYECKOM TTOCTPOCHUU CTEPEOMETPHUU: 1
aKCHOMBI CTEPEOMETPHUH U CIICACTBHS M3 HAX

9 [TonsTHE 06 aKCHOMAaTUYECKOM TTOCTPOCHUU CTEPEOMETPHUU: 1
aAKCHOMBI CTEPEOMETPHUU U CIEACTBHS U3 HIX

10 [TorsTHE 00 AKCHOMATUYECKOM TTOCTPOCHUN CTEPEOMETPHH: 1

AKCUOMBI CTEPECOMETPUHN U CICACTBUA U3 HUX




Bzaumuoe PACIIOJIIOKCHHUEC IPAMBIX B IPOCTPAHCTBEC!

11 MepECEKAIINECs, MapaIeIbHbIC U CKPEITMBAIOIIUECS 1
psiMble
[TapamienbHOCTh IPSAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE:

12 napaiesibHbIe IPSIMbIE B IPOCTPAHCTBE; MapaIIEIbHOCTD TPEX 1
MIPSIMBIX

13 [TapanienbHOCTh NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: 1
[TapannenpsHOCTh NPSIMOM U TJIOCKOCTH

14 VYTIIbl ¢ COHANpPaBI€HHBIMU CTOPOHAMU 1

15 Yrois Mexay NpsIMBIMHU B IIPOCTPAHCTBE 1

16 VYron Mexay NpsMbIMU B TPOCTPAHCTBE 1

17 [TapannensHOCTh TUIOCKOCTEN: MapajuiebHbIE TUIOCKOCTH 1

18 CBoiicTBa napajiebHbIX IIOCKOCTEN 1

19 [Ipocreiimme npocTpaHCTBEHHBIE (PUTYPHI HA IJIOCKOCTH: 1
TeTpa’ap, KyO, napajienenumnes

20 Iloctpoenue ceuennii

21 Iloctpoenue ceuennii

29 KonTponbhas padota no teme "lIpsiMble U MIIOCKOCTH B 1
npoctpanctie. [lapamienbHOCTh TPSMBIX U TIJIOCKOCTEH"

93 [leprieHANKYISIPHOCTH MPSIMOMN M MIIOCKOCTH: 1
NEepIEeHAUKYIISIPHbIE MPSMbIE B IPOCTPAHCTBE

24 [IpsiMble mapasieNnbHbIE U TEPICHIUKYIISIPHBIE K TUIOCKOCTH 1

25 [IpsiMble mapasienbHble U MepIeHIUKYISIPHbIE K IUIOCKOCTH 1

26 [Ipu3Hak neprneHuKyISIpHOCTH MPSIMON U TNIOCKOCTH 1

27 [Tpu3HaK neprneHAUKYISIPHOCTH MPSIMOM U TIIOCKOCTH 1

28 Teopema o npsAMOI NepHNEHANKYIIIPHON TNIOCKOCTH 1

29 Teopema o mpsiMOii IEPIICHIUKYIISIPHOM MIIOCKOCTH 1




30

Teopema 0 IpsAMOM NMEPIICHAUKYIISPHOM MIJIOCKOCTH

Hepnequ/IKmep 1 HAKJIOHHBIC: paCCTOAHHUE OT TOYKHU 0

31 IJIOCKOCTH, PACCTOSIHUE OT IIPSIMOM 10 IUNIOCKOCTH

32 [lepnieHIUKYISp M HAKJIOHHBIE: PACCTOSHUE OT TOYKHU 10
IUIOCKOCTH, PACCTOSIHUE OT IPSIMOM A0 INIOCKOCTH

33 [lepnieHIuKyIsp U HAKJIOHHBIE: PACCTOSHUE OT TOYKHU 0
IJIOCKOCTH, PACCTOSIHUE OT IIPSIMOM J0 IVIOCKOCTH

34 [lepnieHIUKyISp U HAKJIOHHBIE: PACCTOSHUE OT TOYKHU 10
IJIOCKOCTH, PACCTOSIHUE OT IPSIMOM J0 INIOCKOCTH

35 VYIIIbl B IPOCTPAHCTBE: YrOa MEXKAY IPSIMON U IUNIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TMHEHHBIN YroJl ABYTPAHHOTO yria

37 JIByrpaHHbIN yroJ, JUHEHHBIN yroJl ABYTPAHHOTO yIJIa

38 [lepneH MKy IApPHOCTD INIOCKOCTEM: IPU3HAK
MEPIEHIUKYIISIPHOCTH JBYX IJIOCKOCTEH

39 IlepneHIUKYISAPHOCTD IJIOCKOCTEN: IPU3HAK
NEPIEHIUKYISIPHOCTH JBYX IIOCKOCTEN

40 IlepneHIUKYISAPHOCTD IJIOCKOCTEMN: IPU3HAK
NEPIEHIUKYISIPHOCTH JBYX IUIOCKOCTEN

41 Teopema o TpEX nepHneHANKYISIPAX

42 TeopeMa 0 TpEX NEPHEHAUKYIIAPAX

43 Teopema o TpEX mepreHANKYIIpax
KonrtponbHas padora no remam "[leprieHauKyISIpHOCT

44 MPSAMBIX U II0ckocTel" 1 "YTbl MEXy NPAMBIMU U
II0CKOCTAMU"
IloHsTHE MHOTOIpaHHUKA, OCHOBHBIE JJIEMEHTHI

45 MHOT'OTPaHHHKA, BBIITYKJIbIE M HEBBITYKJIbIE MHOIOIPAaHHUKY;

pa3BépTKa MHOT'OIpaHHHUKaA




46

IIpu3ma: N-yronpHas Npu3Ma; rpaHd U OCHOBAHMS IIPU3MBI;
IpsiMasi ¥ HaKJIOHHAs IPU3Mbl; OOKOBas U MOJIHAsI TIOBEPXHOCTh
IIPU3MBI

47

48

49

50

[Tapannenenunen, NpsiMOYTOJbHBIN NapaJICJICHUIEA U €ro
CBOMCTBA

IImpamuza: N-yronbHas NUpaMUAA, TPAaHU U OCHOBAHHE
UpaMu/ibl; O0OKOBas U MOJIHAS IOBEPXHOCTh MUPAMUJIBI;
IIpaBUJIbHASA U yCEYEHHAs TUPAMUAA

[IpaBuiIbHBIE MHOTOTPAHHUKH: OHSTHE MPABUIBHOTO
MHOTOTpaHHUKA; IPaBUIIbHAS TIPU3Ma U MTPaBUIIbHAS
MUpaMK/Ia; TPaBUIIbHAS TPEYToJIbHAS TUpaMHIa U
MIPaBWIbHBIN TeTpadp; KyO

[IpencrarneHue o MpaBUIbHBIX MHOTOTPAHHUKAX: OKTAd/Ip,
JOJICKadAp U UKOCAIP.

51

CummeTpusi B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIIBHO
TOYKH, IPSMOM, TNTOCKOCTH. DJIEMEHTHI CHMMETPUH B
NUpaMuaax, napajuieaenumneaax, NpaBuIbHbIX
MHOT'OIpaHHUKaX

52

53

54

Boruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, AMaroHanu,
YIJIBI

[Tnomaab 60K0BOM MOBEPXHOCTH U MOJHOM MOBEPXHOCTH
MPSIMOM TTPU3MBI, TUIOIIAIhb OCHOBAaHUH, TeopeMa 0 OOKOBOU
MMOBEPXHOCTHU MPSAMOUN IIPU3IMBI

[Tnomaab 60KOBOM MOBEPXHOCTH M MMOBEPXHOCTH MPABUIILHOMN
MMPaMHJIBI, TEOpEMa O TUIOIIAAN OOKOBOM TTOBEPXHOCTH
YCEYEHHOU MUPAMUBI

55
56

Kontponbras padota mo teme "MHOrorpaHHuKH"

ITousatre 00 00BEME




o7 O0BEM nupamMubl 1
58 O06BEM TUpaMuIBI 1
59 O0BEM nupamMubl 1
60 O0BEM nupamMuIbl 1
61 O06BEM IPU3MBI 1
62 OO0BEM TTPU3MBI 1
63 O06BEM IPU3MBI 1
64 KonTponbnas padota no teme "O0bEMBI MHOIOI'paHHUKOB" 1
65 [ToBTOpenue, 0000IICHNE CUCTEMATU3AIUS 3HAHHH. 1
[TocTpoeHHe ceueHit B MHOTOTPaHHHKE
[ToBTOpenue, 0000MIEHNE CHUCTEMATHU3ALUS 3HAHHH.
66 quncne}fne PacCTOSIHUIA: MEXIY ABYMS TOUKAMH, OT TOUKH 1
710 TIPSIMO#A, OT TOYKH 10 TUIOCKOCTH, MEXTY
CKPEUIMBAOIIUMUCS MPSIMBIMH
67 Hrorosast koHTpOIBHAS paboTa 1
[ToBTOpEeHme, 06001IeHNE cCUCTeMaTH3allvs 3HAHUH.
68 Brruncienue yrioB: MeX,1y CKpeIMBaOIIUMUCS NPSMBIMH, 1
MEXy TPSIMOH 1 TUIOCKOCTBIO, IBYTPAHHBIX YTJIOB, YTIIOB
MEXy TUIOCKOCTSIMHU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
















