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MNOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «I'eomerpus» 6a3oBOro ypoBHS IJis
oOydaromuxcst 10 kjmacca  paspaborana Ha  ocHOBe — DemepanbHOTO
TOCYJapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHApPTa CPEAHETO OOIIET0 00pa30BaHuUs,
c yu€TOM COBpPEMEHHBIX MHUPOBBIX TpeOOBaHWH, TPEABIABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHHWIO, W TPAIUIUKA POCCUHCKOTO 0O0pa30BaHUS.
Peanu3arus mporpamMmbl 00ecriednBacT OBIAICHUE KIFOYEBHIMUA KOMIIETCHIIMSIMH,
COCTaBIISIONIUMH OCHOBY IS CaMOPAa3BUTHUS W HEMPEPBHIBHOTO 0O0pa30BaHUA,
IIEJIOCTHOCTh OOMIEKYJIbTYPHOTO, JIMYHOCTHOTO W II03HABATEIBHOTO Pa3BHTHS
JUYHOCTH 00YyJaronuXcsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEOHEro OOIIEero
oOpa3oBaHMsi OOYCIIOBJIEHAa MPAaKTUYECKOW 3HAUYMMOCTBIO METANPEAMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOyUYEHHUS T€OMETPUH B HAIPABJICHUU JUYHOCTHOTO
pa3BuUTUsL OO0y4arommxcs, (QOpMUPOBAaHUS (PYHKIMOHATBHOW MAaTEMaTHYEeCKOU
I'PaMOTHOCTH, U3YYEHHUS JAPYTUX y4EOHBIX AUCUMILINH. Pa3Butue y oOyyaromuxcs
IPABWIBHBIX NPEJICTaBICHUM O CYIIHOCTH M NPOMCXOKJIECHUM T€OMETPUUYECKUX
abcTpakiuii, COOTHOUICHHH pPEaJbHOTO0 M WACAIBHOTO, XapakTepe OTPaKEeHUs
MAaTeMaTHYECKOW HAyKOW SBICHHM M MPOLECCOB pPEAIBHOIO MHUpa, MeECTe
Tr€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMaTHUYECKOI0 MOJEIUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
yUalmxcs, a TakKe KauyeCTB MBIIIJICHUS, HEOOXOAWMBIX [JIs aJanTaldd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmiero o00pa3oBaHus, TaK KaKk O00ECIEYMBAET BO3MOXHOCTb M3YUYEHHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHOM HAIPaBIEHHOCTH, TaK U T'yMaHUTapHOM.

Jlornueckoe MbllIUIeHHE, (OpMHUpPYEMOE NpPHU H3YYEHUH OO0YyYaroIMMMCS
HNOHSTUWHBIX OCHOB FT€OMETPHUH U MOCTPOCHUHU [EMOYKH JIOTHUECKUX YTBEPKACHUN
B XOJ€ pEILICHUS TeOMETPUYECKMX 3a7a4y, YMEHUE BBIJBUTaTb U OIMPOBEPrarTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCA IPU PELIEHHH 3a/1ad €CTECTBEHHO-
HAy4YHOT0 LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3HUKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJb BO
BCEX O00OJAcCTSIX AESITeNbHOCTH 4YenoBeka. OpHeHTalMs 4YeloBeKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOAWMOE YCIOBHE €ro COIHaIbHOTO ObITHs, (opma
OTPaXXEHUs OKPYIKAIOLIET0 MHUPA, YCIOBHE YCHEIIHOIO NO3HAaHUS M aKTHUBHOIO
npeoOpazoBaHusl  AeWcTBUTENbHOCTU.  OnepupoBaHUE  IPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BHIbI y4eOHOW U TPYIOBOM JESATEIBHOCTH,



ABIIACTCA OOHUM U3 NMPOGECCHOHATBPHO BaXKHBIX KAayeCTB, MO3TOMY aKTyalbHa
3amaya (opmMupoBaHHS y OOYYarONIUXCs MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
pPa3HOBUAHOCTH OOpPA3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJIFOTOBKE K MPAKTUIECKOW ACSITEILHOCTH 10 MHOTHM HAITPABIICHHUSM.

[lenb ocBOeHMs TporpaMMbl ydeOHOTOo Kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE o0OyueHusi — 00meo0pa3oBaTeibHOE U OOILIEKYJIbTYpPHOE Ppa3BUTHE
oOydaromuxcst ~ 4yepe3  oOecreueHue  BO3MOXKHOCTH  MPHOOpETEeHuss U
UCIIOJIb30BaHUsl CHUCTEMATHYECKUX TIEOMETPUYECKUX 3HAHUM U JEUCTBUM,
CHEIU(PUIHBIX TEOMETPUN, BO3MOXKHOCTH YCIIEIITHOTO MPOJIO0JDKEHUST 00pa30BaHUs
0 CTICIIUATBHOCTSIM, HE CBS3aHHBIM C MPUKJIATHBIM HCTIOIH30BaHUEM T€OMETPHH.

[IporpaMmMa mo reomeTpuu Ha 0a30BOM YpOBHE NpeIHA3HayeHa Jis
00y4aromuxcsi CpeaHeN MIKOIbl, He MCIBITHIBABIINX 3HAUUTEIBHBIX 3aTPYAHEHUN
Ha YpOBHE OCHOBHOI'O 0011ero oopaszoBanusi. Takum oOpa3zoMm, oOydaroliuecs: Ha
0a30BOM YpOBHE JOJDKHBI OCBOMTH OOIIME MAaTeMaTHYECKUE YMEHHS, CBS3aHHbBIC
co cnenu(pUKONd TeoOMETpUd M HEOOXOAUMBIC I KHU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh M3YyUUTh T'€OMETpUIo Oosee
riyOOKO, €CliM B JaJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUYECKUX
3HAHUAX B IPOGECCHOHATLHON e TEIbHOCTH.

JlocTKeHre 1ear OCBOCHHSI MPOTPaMMBI OOECTICUMBACTCS  pPEUICHHEM
COOTBETCTBYIOIIMX 3anay. [IpHOpUTETHBIMM 3aJadyaMM  OCBOEHHUS Kypca
«["eomerpun» Ha 6a30BoM ypoBHe B 10 Kiacce sIBISIOTCS:

e (dopMupoBaHHWE TMPEACTABICHUS O TEOMETPUU KaK YacTh MHUPOBOM

KYJIBTYPHI B OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOIIIM MHPOM;

e (opMHpOBaHHE MPEACTABICHUS O MHOTOTPAHHHMKAX W TellaX BpaICHHS
KaK O BOKHEHIINX MaTeMaTHYECKUX MOJEINAX, MO3BOJSIOIIUX ONMUCHIBAThH
U U3y4aTh pa3HbIe SBICHUS OKPY>KAIOIIETO MUPA;

e (opMupoBaHWE YyMEHHs paclo3HaBaTh Ha YepTeXkKax, MOJEIIX U B
peaTbHOM MHpPE MHOTOTPAHHHKH ¥ TeJIa BPaICHHS;

e OBJIAJICHUE METOJIAMHU PEIICHUS 33/7a4 Ha MOCTPOCHHUS HA H300paKEHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

e (dopMupoBaHHE YMEHHS ONEPUPOBATb OCHOBHBIMH TOHSATHSIMH O
MHOTOTpaHHHUKAX U TeJIaX BPAILICHUS U UX OCHOBHBIMU CBOMCTBaMH;

e OBJIAJICHUE  QJITOPUTMAMH  PCEHICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHE yMEHHUS MPOBOAUTH  HECIOXKHBIE JIOKa3aTelbHBIC
pacCcy X /eHUs B XOJ€ PELICHUS CTEPEOMETPUUYECKUX 3alad U 3a7ad C
MIPAKTHYECKUM COJICP)KaHUEM;

e Dpa3BUTHE  UHTCIJICKTYyalbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
oOydJarmuxcsi, TO3HABATEIbHOW  aKTUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHUH, KPUTUIHOCTU MBIIIICHUS,



e (opmupoBanue (GyHKIIMOHATTEHON IPaMOTHOCTH, pEJIEeBAHTHOMN
FEOMETPUU: YMEHHE paclo3HaBaTh MPOSBIECHUS TIE€OMETPUUYECKHUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTyalUsIX W IPU U3YYEHUU JIPYTUX YYEOHBIX MNPEIMETOB, MPOSIBICHUSA
3aBUCHUMOCTEN M 3aKOHOMEpHOCTEH, (OpPMyIMpOBaTH HX HaA S3BIKE
T€OMETPUHU U CO37aBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI ammapar Uil PEIeHHs] NPAKTUKO-OPUEHTUPOBAHHBIX
3a]1a4, UHTEPIIPETUPOBATh U OLICHUBATh ITOJIyYEHHBIE PE3YJIbTAThI.

OTINYUTENBHON OCOOEHHOCTBIO IPOrPaMMBbl SIBJISIETCSI BKIKOYEHHE B KypC
CTEPEOMETPUM B Hauyaje €ro u3y4eHMsl 3ajad, peIlaeMblX Ha YPOBHE
WHTYUTHUBHOTO MO3HAHMUSI, ¥ OTIPEICIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJl
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOIO
MBILUIEHHS], CTUMYJIUPYET MPOTEKAHNE MHTYUTUBHBIX IPOLECCOB, MOTUBUPYET K
NaJbHENIIEMY U3YUYEHHIO PEAMETA.

[Ipenmourenue oTAAETCSA HATISAIHO-KOHCTPYKTUBHOMY METOYy OOYYEeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCThH IPEIMETHO-
IIPAKTUYECKOM JEeATENbHOCTH. Pa3BuThe NPOCTPAHCTBEHHBIX IPEACTABICHUM Y
ydalnxcs B Kypce CTEPEOMETpPUM IPOBOJAUTCSA 3a CYET pEIICHUs 3ahad Ha
CO3/laHME  IPOCTPAHCTBEHHBIX 00pa3oB W  3aJad Ha  ONEpPUPOBAHUE
IPOCTPAHCTBEHHBIMH oOpa3amu. Co3nanue oOpa3za MPOBOAMUTCS C ONOPOM Ha
HarJsAHOCTh, @ ONEepUpoBaHHE OOpa3oM — B YCIOBUSAX OTBIICYEHHS] OT
HarJIsJHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COACPKAHMSL.

OcHOBHBIE copepxkaTelbHble JMHUM Kypca «l'eomerpum» B 10 kmacce:
«MHororpanHuku», «IIpsiMble U MJIOCKOCTH B POCTpAHCTBEY, «Tena BpaieHus»,
«BeKTOopbI M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JIOTUYECKUX YMEHUN
pacnpenensieTcss HE TOJbKO IO COJAEP)KATENbHbIM JIMHHSM, HO W IO ToJaM
00yueHHUsI Ha YPOBHE Cpe/IHET0 00I1ero oopa3oBaHusl.

ConepxxaHnue 00pa30oBaHUS, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOGHHUsI paboyeil mporpaMMmbl, pachpeneia€HHbIM M0 TojaM OOydYeHHs,
CTPYKTypUPOBaHO TakuM o0Opa3oMm, YTOObl OBJAJCHHE T'€OMETPHUUECKUMHU
NOHATUSMU U HaBBIKAMHU OCYLIECTBJISJIOCH IOCJIEA0BATENBHO U MOCTYIIATEIBHO, C
coOII0ICHNEM IPUHLIMIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIEC 3HAHUS BKJIIOYAJINUCh B
OOLIYI0 CUCTEMY T'€OMETPUYECKUX IPEICTABICHUM OOydYaroIUXCs, paciiupss U
yriay6usist e€, o0pa3ysi MpOUHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

Ha u3yuenue reomerpun oTBoauTCs 2 yaca B Hepemo B 10 knacce, 68 yacos
B TOJI.



COILEPKXAHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TOHATHA CTEpPEOMETPUM. Touka, Mpsmas, IIOCKOCTb, NPOCTPAHCTBO.
[lonsiTue 006 aKCMOMATUYECKOM MOCTPOEHUU CTEPEOMETPUHU: AKCUOMBI CTEPEOMETPUH U
CJIEACTBUS U3 HUX.

B3anmHoe  pacnosiokeHne IpsAMBIX B NPOCTPAHCTBE:  IEpPECEKaroIIMecs,
MapajulesIbHblE U CKPEIIMBAIOIINECS MpsMble. [lapamienbHOCTh TPSAMBIX U IUIOCKOCTEN B
IPOCTPAHCTBE: NapaJUICIbHbIE MPSIMbIE B IPOCTPAHCTBE; NAPALIEIbHOCTh TPEX MPSAMBIX;
NapajuIeIbHOCTh NPSIMOM M IUIOCKOCTH. YTJIBI C COHAIIPABJICHHBIMU CTOPOHAMU; YIOJI
MEXIy IMpsAMBIMM B MNpOocTpaHCTBE. I[lapayuienbHOCTh IIIIOCKOCTEH: NapajulelbHbIC
IJIOCKOCTH; CBOWCTBA MapaJUIeIbHBIX IUIOCKOCcTeW. [Ipocrenmme npoCTpaHCTBEHHbIE
(burypsl Ha IIIOCKOCTH: TETPASP, KyO, Mapajiesienure l; MoCTPOSHUE CEYEHUH.

[leprieHAUKYISIPHOCTh MPSIMOM M IUIOCKOCTH: TEPIEHANKYISPHBIE TMpPAMBIE B
IIPOCTPAHCTBE, IPSAMBIC IIApajuIeNIbHBIE W IEPIECHIMKYJIAPHBIE K IUIOCKOCTH, IPU3HAK
IIEPIICHINKYJIIPHOCTH TPSAMOW M IIOCKOCTH, TEOpemMa O IPSAMOM NEPHEHIMKYJISAPHOU
IJIOCKOCTH. YTJIBI B IMPOCTPAHCTBE: YIrOJl MEXAY NPSMOM M INIOCKOCTBIO; JBYTPAaHHBIN
YTOJI, JIMHENHBIN YroJl ABYTPaHHOrO yria. [lepneHaukynsp U HaAKJIOHHBIE: pACCTOSHUE OT
TOYKH JI0 IJIOCKOCTH, PACCTOSHUE OT MPSIMOM JO TIOCKOCTH, MPOEKUUs (GUTyphl Ha
IJIOCKOCTh. [leprneHauKyIsIpHOCTh IUIOCKOCTEN: IIPU3HAK IEPIECHAMKYISIPHOCTH JIBYX
Iockocter. Teopema o TpEX NEPIECHANKYIISAPAX.

MHoOrorpaHHuKu

[loHATHE MHOTOTrpaHHHUKA, OCHOBHBIE JJEMEHTHl MHOTOIPDAHHHUKA, BBIMYKJIBIE H
HEBBINTYKJIBIE MHOTOTPAHHUKH; pa3BEPTKAa MHOTOrpaHHUKa. [Ipu3ma: n-yroyipHas npusma;
IPaHM M OCHOBaHUS MpPU3MBL, MpsAMas M HAKJIOHHAs NPU3Mbl; OOKOBas W IIOJIHA
IIOBEPXHOCTh Mpu3Mbl. [lapamnenenunen, npsSMOYTOJbHBIA IMAPALIEIEHUIIET W €r0
cBoicTBa. [lupamupaa: n-yrojipHas nupaMuja, rpaHd U OCHOBaHUE MUpPaMUJIbl; OOKOBas U
MOJHAsl TMOBEPXHOCTh NHUPAMHUJIbl; TMPABUIbHAA M YCEUYEHHAs IHpaMHIA. OJIEMEHTBI
npu3Mbl U nupamMuibl. [IpaBuiabHbIE  MHOTOIPDAHHUKM: IOHSATHE MPABUIBHOIO
MHOT'OTPAaHHMKA; PABUJIbHAS IPU3MA U IIPAaBUJIbHAS IMPAMU/IA; IPABUIIbHAS TPEYTOJIbHAS
nupaMmMjia W OpaBWIbHBIM  TeTpadap; KyO. IlpencraBienue o  mpaBHIIBHBIX
MHOTOTPAaHHHMKAX: OKTA3IP, AOJAEKa’Ap U ukocaraAp. CedeHus: MpUu3Mbl U MUPaAMUIBI.

CumMeTpus B IPOCTPAHCTBE: CHMMETPHUSL OTHOCUTENIBHO TOYKH, MPSAMOM, MIIOCKOCTH.
DNeMEeHThl CAMMETPHH B IMPAMHUJIAX, MApALICIEIUIIEaX, IPABUIBHBIX MHOIOTPAHHUKAX.

Brruncnenne »1eMeHTOB MHOTOTPAaHHUKOB: péOpa, AuaroHanu, yriubl. [lnomans
OOKOBOM MOBEPXHOCTH M TOJIHOW MOBEPXHOCTH MPSIMON MPHU3MBI, IJIOIIaJh OCHOBaHUH,
TeopeMa 0 OOKOBOM IMOBEPXHOCTH NPSMON mpu3Mbl. [lnomans 60KOBOW MOBEPXHOCTH U
NOBEPXHOCTH MPABWIBHOM NUPaMUIbl, TEOpEMa O IUIOWAAUM YCEUYEHHOW MNHUPAMUIBIL.
[Tonsitue 06 06bEMe. OOBEM TUpPaAMUIBI, TPU3MEI.

[TonoOHbIe Tena B mpocTpancTBe. COOTHOIIEHUS MEXY IJIOIIAIIMHA TOBEPXHOCTEM,
00BéMaMu 1TOJ00HBIX TEIL.



IIVIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl yuyeOHOro TMpeameTa
«Marematukay XapakTepu3yloTCs:

I'paxianckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAAHCKOMN MO3UIIUU 00YUYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO YJi€Ha POCCHMCKOrO0 OOIIECTBa, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHHUS PA3JIUYHBIX CTPYKTYp, SIBJICHHIA,
NpoIeAyp TpaxIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M TIp.), YMEHHUEM
B3aMMOJICUCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIMSAMHI U Ha3HAYECHUEM.

IIarpuoTnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUSI K
MPOIIJIOMY U HACTOALIEMY POCCUMCKON MaTEMAaTUKH, IIEHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTU4eCKOW IIKOJIbI,
K HCIOJIb30BaHUIO ATHX JOCTHKEHMH B APYTHX HayKax, TEXHOJOTHUSX, chepax

SKOHOMHUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
OCO3HaHUEM JTyXOBHBIX LEHHOCTEH pOCCHIICKOTO Hapo/a;

c(hOpMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHMS, H3TUYECKOrO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JIOCTUKEHUIN HAyKHU U JIEATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYHBOTO OYIYIIEro.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHHUEM K MHPY, BKIIOYAs ACTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajay, pELICHNH, pacCyXICHUN;
BOCIPUUMYHMBOCTBIO K MATEMaTUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO YMEHHUSI TPUMEHATh MaTEMaTUYECKUE 3HAHUS B
MHTEpecax 3J0pOBOT0 U 0€30macHOro 0opasa KU3HU, OTBETCTBEHHOTO OTHOILIEHUS
K CBOEMY 3JI0POBBIO (310pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHU U

OT/IbIXa, peryJsipHast buznueckas aKTUBHOCTB); ¢duznyeckoro
COBEPILIEHCTBOBAHUS, npu 3aHATHUAX CTIIOPTHUBHO-03/I0POBUTEIBHOM
JesITeIbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOWS; MHTEPECOM K
paznuyHbiM  chepaMm  TPOPECCHOHAIBHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpILIATh OCO3HAHHBIA BBHIOOP
Oynymeid mnpodeccur U peanr30BbIBATH COOCTBEHHBIE KU3HEHHbBIC IJIAHBI;



TOTOBHOCTBIO U CHOCOOHOCTBIO K MaTeMaTUYeCKOMY OO0Opa3oBaHUIO U
CaMOOOpa30BaHUI0 HA MPOTSHKEHUM BCEM KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH.

IK0JIOrHYecKoe BOCIIUTaHHeE:

c(hOPMUPOBAHHOCTHIO HKOJOTHUYECKON KYJIbTYpbl, MOHUMAHUEM BIIUSHUS
COI[MATIbHO-?KOHOMUYECKUX MPOIIECCOB HAa COCTOSIHUE MPUPOJHON M COLMAILHON
CpeIbl, OCO3HAaHWEM TJ00ATBLHOTO XapakKTepa JKOJOTHYECKUX IMPOoOJeMm;
OpPUEHTAIlMEd Ha NMPUMEHEHHWE MATEMaTUYECKHUX 3HAHUM ISl pEIIeHUs 3a1ad B
00JIaCTH  OKpYXKarIlel cpeapl, IJIaHUPOBAHUS TOCTYNKOB W OIGHKH HX
BO3MO>KHBIX MOCJIEACTBUN 11 OKPYKAIOIIEU CPEIBI.

LleHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, TMOHUMaHUEM
MaTeMaTHYECKOW HayKH Kak c]epbl 4eIoBEYECKOM JesATEeNbHOCTU, JTaroB eé
pa3BUTHS W 3HAYUMOCTH IS PA3BUTHUS LUBWIM3ALKMHU; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH U MaTeMaTUYECKOW KyJIbTypOW KakK CpEICTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYHIIECTBIIATh MPOEKTHYI0 U HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOCHMSI MPOTPAMMbl Y4EOHOTO MpeaMera
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHHEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OeliCMEUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elicmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTEUIMU.

1)  Vuusepcanvuvie  nosmaeamenwvmvle  Oeticmsus,  obecneuusaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWUXcs (0ceoeHue
Memooo8  NO3HAHUSL ~ OKpYJHCAlowe2o0  Mupa,  NpUMeHeHue  J102U4eCcKUX,
UCCe008ameNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayueti).

Bba3oBble JJornueckue geiicTBUA:

e BBIBIISTH U XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKUX
00BEKTOB, TOHATHUN, OTHOIICHUNW MEXIy MOHITHAMU; (HOPMYyITHUPOBATH
OTIpeNIeTICHUs]  TMOHATUN, yCTAHABIMBATH CYIICCTBEHHBIN  MPU3HAK
KJaccuduKalu, OCHOBaHUs i1 OOOOIIEHUS U CpPaBHEHUS, KpUTEPUU
IIPOBOJIMMOTI'0 aHAJIN3a;

e BOCIpPUHUMATH, (OpMyIHpOBaTH U  MNpPeoOpa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbIE W OTpPUIIATEIbHBbIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIC;

e BBIBIATHL  MaTeMaTUYECKME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKIACHUSIX;



npemyiaraTh ~ KPpUTEPUU  JUIS  BBISIBICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HWCIIOJH30BAHUEM 3aKOHOB JIOTHKH, JEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTEMaTUYECKUX
YTBEPKJICHUM (TPSMBIE U OT MPOTHUBHOTO), BBICTPAUBATH apTyMEHTAITUIO,
MPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJBL;

e BBIOMpaTh croco0® pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElLIeHUs, BBHIOMpaATh Haubosiee MNOAXOASUIMN ¢ Yy4ETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBaTeIbCKUE 1eHCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCJIEAOBATENbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynarpoBaTh BOMPOCHI, (UKCUPYIOLIKME MPOTUBOpEUYUE, Mpodiemy,
yCTaHaBIMBAaTh HWCKOMOE€ W  JaHHOe, (opMUpOBaTh  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4YEeCKOTO
00beKTa, SIBJICHUS, MPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH  MEXIY
00beKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

e CaMOCTOSITENHHO (HOPMYITHPOBATH OOOOIICHUSI M BHIBOJBI IO pE3yiIbTaTam
MPOBENEHHOTO HAOIIO/ICHUS, HUCCIEIOBaHUS, OLICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHUI;

e TMPOTHO3UPOBATH BO3MOXKHOE pPa3BUTHE IPOIIECCA, a TAKXKE BbIIBUTATh
MIPEATNOJIOKEHUS O €T0 PA3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

e BBIBISTH ACPUUUTH UHGOPMALIMH, JAaHHBIX, HEOOXOJIMMBIX HJisi OTBETa
Ha BOIIPOC U ISl pEUICHUs 3a]1a4u;

e BBIOMpaTh UWH(OpPMAIMIO W3  HWCTOYHWKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
Pa3TUYHBIX BUJOB M (JOPM MIPEACTABICHIS;

e CTPYKTYpUpOBaTh MH(GOPMAIINIO, IPEACTABIATh €€ B pa3NUyHbIX (hopmax,
WUTIOCTPUPOBATH Tpaprueck;

e OIICHUBATH HaAEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIEHO
chopMyITUPOBAaHHBIM KPUTEPHUSIM.

2)  VHuueepcanvhvie KOMMYHUKamu@Hwvle Oelicméus,  o0becneyusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



BOCIPUHUMATh M (HOPMYIHpPOBATH CYXKIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIENSIMU OOIICHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pPEHHsI B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
XO/1y pelIeHus 3a1a4i, KOMMEHTUPOBATH MOJTY4YECHHBINH PE3yiIbTaT;

B X0/i€ 00CYKJIeHHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BICKa3bIBaTh HJI€U, HAIICJICHHbIE Ha TIOUCK
pEIlIEHUs; COMOCTABIATh CBOM CYXKIEHUS C CYXICHUSMHU JPYTUX
YYaCTHHUKOB JHajiora, oOHapyXKUBaTh Pa3IU4Me U CXOJCTBO IMO3MUIMI; B
KOPPEKTHOH Gopme hopMyTHpoBaTh Pa3HOIJIACHS, CBOM BO3PaKEHHUS;
OpEACTaBIATh  pe3yjibTaThl  pELIeHWs  3aJadd,  OKCIEPHUMEHTa,
UCCIIEJIOBaHMsI,  TPOEKTa;  CAMOCTOSITETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3CHTAMU 1 OCOOEHHOCTEN ayIUTOPUH.

CoTpyaHuvecTBo:

3)

NOHMMAaTh W WCIOJB30BaTh  MPEUMYIECTBA  KOMAHIHOHM U
WHUBUTyaIbHON pabOThI pU pENIeHUH YU4eOHBIX 3a/1a4; IPUHUMATH 11e7Th
COBMECTHOUM JEATEIHbHOCTH, IUTAHUPOBATh OPTraHU3alUI0 COBMECTHOMN
paboThI, pactipeAeNaTh BUABI pabOT, JOTOBaApUBATHCS, 00CYKIATh MPOIECC
U pe3yibTaT paboThl; 0000111aTh MHEHHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B I'PYIIOBBIX (popMax paboThl (00CYyK1eHHS, 0OOMEH MHEHUM,
«MO3TOBBIE TITYPMbD» W WHBIC), BBIMOJIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOW JIEUCTBHS C JPYTUMH UWIEHAMHA KOMAaH/IbI,
OIICHWBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

Vuueepcanvuvie  pecynamuenvie  Oeticmesusl, obecneuusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCU.
Camoopranusanus:

COCTAaBJIATH IJIaH, AJITOPUTM PELICHUS 3aJ1a4i, BRIOUPATh CIIOCO0 pelleHus
¢ y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YYETOM HOBOU
uHbOpMaInu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMH TO3HABATEIbHOW pediaekcun Kak OCO3HAHHS
COBEpIIAEMbIX JIEUCTBUI U MBICTUTEIBHBIX MPOILECCOB, UX PE3YIHTATOB;
BJIQJIETh CHOCOOAMM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca U
pe3yJibTaTa peleHusl MaTeMaTHIeCKOHN 3a/1auu;

NpEABUNIETh TPYIHOCTHU, KOTOpPbIE MOTYT BO3HHMKHYTh MpPH PEUICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, JAHHBIX, HAUJACHHBIX OIINOOK, BBHISBICHHBIX TPYAHOCTEH;



e OIICHHBATh COOTBETCTBUE peE3yJibTaTa LEIU M YCIOBUAM, OOBSICHSITDH
IIPUYUHBI JTOCTHKECHUS WIM HENOCTH)KEHHUS PE3YJIbTAaTOB IEATEIIBHOCTH,
HaXOAHUTh OIIHUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KJTACC

OnepupoBatTh MOHATUSIMU: TOUKA, MPAMasi, IIIOCKOCTb.

[IpUMEHSTh aKCHOMBI CTEPEOMETPUM M CJCJACTBUS W3 HUX MPU PEIICHUH
Tr€OMETPUYECKUX 3a/1a4.

OnepupoBaTh NOHATUAMU: MAPATIIETBHOCTh U NEPIEHAUKYISPHOCTD MPSIMBIX
U TUIOCKOCTEM.

KnaccupunupoBats B3aMMHOE PACMOJIOKEHHUE TPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTRBE.

OnepupoBaTh MOHATUSMH: JABYIPAHHBIM YroJi, TpaHU JBYTPAHHOIO YIJIa,
pebpo ABYTrpaHHOTO yrJja; JHUHEHHBIM YroJl JBYTPAHHOTO YIJIa; TpajycHas Mepa
JIBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATHUSMU: MHOTOIPAHHUK, BBIMYKJIBIA U HEBBIMYKIIbIHN
MHOT'OTPaHHHUK, JIEMEHTHI MHOTOIpaHHUKA, TPaBUIIbHBI MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOTPaHHUKOB (MUpamMujia; IMpU3Ma,
MPSIMOYTOJIBHBIN TTapaJIJIeNIeTHIe I, KyO).

Knaccudummposatsb MHOTOTPaHHUKU, BbIOMpast OCHOBAaHUS TUIS
Kiaccupukanuu (BBIMYKIbIE W HEBBINYKJIbIE MHOTOTPAHHHUKH, IPaBUJIbHbBIC
MHOT'OTPaHHUKH; MPSAMbBIC U HAKJIOHHBIE TIPU3MBbI, TTapalIeJICIIUIICbI).

OnepupoBaTh MOHITUSIMU: CEKYIIas IJIOCKOCTh, CECUEHHE MHOTOTPAaHHUKOB.

OOBSACHITH TPUHIHUIIBI TOCTPOCHUSI CEUEHU, UCTIOB3YSI METOJ, CJIE/IOB.

CTpouTh CE€UEHHMS MHOTOTPAaHHHUKOB METOJOM  CJICIOB,  BBIMOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU HU3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYp: BHUI
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaXOXKEHNUE TEOMETPUUECKIX BEJIMYUH IO 00pa3iiaM Hiin
aIropuTMaM, NPUMEHSAS HW3BECTHbIC AHAJIUTHYECKHE METOAbl MNpPU PEUICHUU
CTaHJIapTHBIX MaTeMAaTHYECKUX 3a7a4 Ha BBIYUCIICHUE PACCTOSHUN MEXIY ABYyMs
TOYKaMH, OT TOYKH JO TIPSAMONM, OT TOYKH JI0 TUIOCKOCTH, MEXIY
CKPEIIHUBAOIIUMUCS MTPSIMBIMH.

Pemate 3a1aun Ha HAXOXKEHNUE TEOMETPUUECKIX BEJIMYUH IO 00pa3iaM Hin
aNropuT™MaM, NPUMEHSAS] U3BECTHbIC AHAIMUTUYECKUE METOAbl NPU PEIICHUU
CTaHJAPTHBIX MaTeMaTHYECKUX 3aJad Ha BBIYUCJICHHE YIJIOB  MEXIY
CKPCIIMBAIOIIUMHUCS MPSIMBIMH, MEXAYy TMPSIMOM W  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IByTPAHHBIX YTJIOB.



Boruncnare 00bEMBI M TUIONIAAN TTOBEPXHOCTEH MHOTOTPAHHHUKOB (TIpHU3Ma,
nupaMua) ¢ TMpUMEHEHHEM (QOpMyJl; BBIYUCIATH COOTHOLIEHUS MEXIY
IUIOHIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MOO0OHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATHAMHU: CHMMETPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (UTYPBI.

W3Bnekatp, mpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HUHOOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekax U
PUCYHKaX.

ITpumensaTh reomeTpuueckue (HaKkTbl Ui PELIEHHUS] CTEPEOMETPUUYECKUX
3a/1a4, NMPEeANoJaraloluxX HECKOJIbKO [IaroB PELICHMS, €CIU YCIOBHS IPUMEHEHUS
3aJjaHbl B IBHOM (opMe.

[IppuMeHATs NpPOCTEHIINE NPOrpaMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoauTH HpUMEPB MAaTEMAaTUYECKHUX 3aKOHOMEPHOCTEH B MPUPOLE U
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IpyMeHATh MOTyYEHHBIE 3HAHMS HA IPAKTUKE: AHAJIU3UPOBATH pPEAJbHBIC
CUTyallUh W IPUMEHATh HW3YYEHHBIC IIOHATHS B IPOLECCE IOUCKA PELICHUS
MaTeMaTHYeCKU C(OPMYIMPOBAHHONW MPOOJIEMBI, MOJAEIUPOBATH PEAJIbHBIC
CUTyallUM Ha S3bIKE TIE€OMETPUM, HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, amnmapara ajireopsl; pemarhb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T'€OMETPUUECKUX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Koutpoabsubie IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcsl
1 BBenenue B crepeoMeTpuio 10
) [IpsiMbIe ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 |
[TapannenbHOCTh NMPSIMBIX U MNIOCKOCTEN
3 [lepneHUKyISIPHOCTD MPSAMBIX U 12 0
IIJIOCKOCTEN
4 VYTl MeXAy NPSIMBIMU U TTIOCKOCTSIMU 10 1
5 MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 IToBTOpEHME: CEUECHMUS], PACCTOSHUS U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




IHOYPOYHOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne uugpossie
Tema ypoka Kourpoabnsie IIpakruueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl

OCHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsiMasi, INIOCKOCTh, TPOCTpaHcTBO. [IpaBuia
M300pakeHUs Ha pUCYHKAX: U300paKeHUs
TUTOCKOCTEH, MapajuIeIbHBIX PSIMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka

IlonsTus: MEepeCCKarommrecs mI0CKOCTH,
MEpECCKArIUECS IpsAMasd U IMIO0CKOCTb

IlonsTus: MepeCCKarommrecs mI0CKOCTH,
NnepeceKarommecs npamas 1 rnioCKOCTb

3HaKOMCTBO C MHOTOTPaHHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB Ha
PUCYHKAX, Ha MPOEKIIMOHHBIX YepTEeKax

HauanpHbie cBeieHns o Kyoe U mupamuie,
uxX pa3BEéPTKH U Mozenu. CedueHust
MHOTOTPaHHUKOB

HauanbHble cBefieHUs 0 KyOe U mupamue,
uX pa3BEpTKU U Mojenu. CeueHus
MHOT'OI'PAaHHUKOB

[TonaTHe 06 aKCHOMAaTUYECKOM ITOCTPOCHUH
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U
CJIEICTBUS U3 HUX

[ToHsATHE 00 AKCHOMATUYECKOM MTOCTPOCHHUH
CTEPEOMETPUU: AKCHOMBI CTEPEOMETPHH U




CJICACTBUSA U3 HUX

[TonaTHe 06 aKCHOMAaTUYECKOM ITOCTPOCHUH

9 CTEepEOMETPHUU: aKCHOMBI CTEPEOMETPHUH U
CIIEJICTBUS U3 HUX
[TonaTne 06 aKCHOMAaTUYECKOM ITOCTPOCHUH

10 CTEPEOMETPUU: aKCUOMBI CTEPEOMETPHUH U
CJIEICTBUS U3 HUX
B3anMHOe pacnonoxeHue npsmbIX B

11 MIPOCTPAHCTBE: NEPECEKAOIIMNECH,
NapajuleNIbHbIE U CKPEIIMBAIOIINECS IPSIMbIE
[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN B

12 MIPOCTPAHCTBE: MapaljiesibHbIE MPSMbIE B
IIPOCTPAHCTBE; MAapAJIENBbHOCTD TPEX
MPSIMBIX
[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN B

13 npoctpanctse: [lapamienbHOCTh NPAMON 1
MJI0CKOCTH

14 VYIIIBI ¢ COHANPABICHHBIMU CTOPOHAMHU

15 Yron Mexay NpsMbIMU B IPOCTPAHCTBE

16 Yron Mexay npsMbIMU B IPOCTPAHCTBE

17 [TapayienbHOCTB IIOCKOCTEH:
napajuleIbHbIe MIII0CKOCTH

18 CaoiicTBa napajuiesbHbIX TOCKOCTEMN

19 [Ipocreiime npocTpaHCTBEHHBIE (PUTYPHI HAa
IUIOCKOCTH: TETpadp, KyO, mapasuienenunes

20 [TocTpoenue ceuenunit

21 ITocTpoeHue ceueHni
Kontponbnas padota o teme "lIpsimbie u

22 IJIOCKOCTH B ITPOCTPAHCTBE.

[TapannenpHOCTH NPSMBIX U IJIOCKOCTEN"




[TeprieHAMKYASAPHOCTD MPSIMOM U TIIIOCKOCTH:

23 NIEPIEHIUKYJIIPHBIE IPSIMbIE B IPOCTPAHCTBE

24 [Ipsmbie napauiebHbIE U
MEPIEHIUKYISIPHBIE K TNTIOCKOCTH

25 [IpsiMble apasenbHele U
NEPIEHIUKYIJIPHBIE K IIJIOCKOCTU

26 [Ipu3Hak nepneHauKyISIPHOCTH TIPSMOU U
IJIOCKOCTH

7 [Ipu3Hak nepneHauKyISIPHOCTH TIPSMON U
IIJIOCKOCTH

73 Teopema 0 IpsAMOI NEPIIEH IUKYIIPHOMN
IJIOCKOCTH

29 Teopema o psIMON MEPIICHANKYIISIPHON
IIJIOCKOCTH

30 Teopema o psIMON MEPIICHANKYIISIPHON
IIJIOCKOCTH
[lepnieHIUKYNSIp U HAKJIIOHHBIE: PAaCCTOSIHUE

31 OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM A0 IJIOCKOCTH
[lepnenquKynsp U HAKIOHHBIE: PACCTOSIHHUE

32 OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM A0 IJIOCKOCTH
[lepnenquKynsp U HAKIOHHBIE: PACCTOSIHHUE

33 OT TOYKH J0 MJIOCKOCTH, PACCTOSTHUE OT
NPAMOM 10 MIIOCKOCTH
IlepnieHIUKYNSIp U HAKIIOHHBIE: PACCTOSIHUE

34 OT TOYKH J0 MJIOCKOCTH, PACCTOSTHUE OT
NPAMOM 10 MIIOCKOCTH

35 VYIIIBl B IPOCTPAHCTBE: YIOJl MEXAY IIPAMOI

" IMJIOCKOCTBIO




JIByrpaHHbIN yTOJ, JUHEHHBIA YTOJI

36 JBYTPAHHOTO yTIiia

37 JIByrpaHHbIN yTOJ, JUHEHHBIA YTOJI
JIBYTPaHHOTO yTiia

33 IlepnieHUKYISAPHOCTD INIOCKOCTEN: IIPU3HAK
MEePIEHUKYISIPHOCTU JBYX IJIOCKOCTEHN

19 [TeprieHAMKYASAPHOCTD MIIOCKOCTEN: MPU3HAK
MEePHEHUKYISIPHOCTU JBYX IJIOCKOCTEHN

40 [TeprieHAMKYASAPHOCTD MIIOCKOCTEN: MPU3HAK
MEPIEeHIUKYISIPHOCTH JBYX TIOCKOCTEH

41 Teopema o TpEX mepneHIUKYIsIpax

42 Teopema o TpEX NepHeHIUKYIApax

43 Teopema o TpEX mepneHIUKYIsIpax
KontponbHas paboTa mo reMam

44 "IlepnieHAUKYIAPHOCTD NPSIMBIX U
miockocTeil" u "YTIbl MEXIy NPSIMBIMU U
MJI0CKOCTSIMU"
[TonsiTe MHOTOrpaHHUKA, OCHOBHBIE

45 3JIEMEHTHl MHOTOI'PaHHUKA, BBITYKJIbIE U
HEBBIMYKJIbIe MHOTOI'PaHHUKHU; pa3BEPTKa
MHOT'OTpaHHUKA
[Ipu3ma: n-yrospHas npu3Ma; rpaHu 1

46 OCHOBAHUS IPU3MBL; IPsIMasi U HAKJIOHHAS
MIPU3MBbI; OOKOBasl U MOJIHAS TOBEPXHOCTh
MIPU3MBI

47 [Tapannenenunen, OpsiMOYTOJIbHBII
NapajiesienuIe] U ero CBOMCTBa
[Mupamuja: n-yroiapHas nupaMmuia, TpaHu u

48 OCHOBaHUE MUPaMUJIbI; OOKOBAs U MOJTHAS

MOBCPXHOCTL IMAUPAMUBI; IIPpABUJIbHAA U




yCceu€HHas upaMuaa

49

[IpaBunbHBIE MHOTOTPAHHUKU: TTOHSATHE
MPaBWJIBHOIO MHOTOTPAHHUKA; TPaBUIIbHAS
pu3Ma U NnpaBujIbHas MUPaMUAA;
MpaBWJIbHAS TPEYroibHas MUpaMuja u
MPaBWIbHBIN TeTpa’ip; KyO

50

[IpencraBienne o MPaBUIBHBIX
MHOTOTPaHHUKAX: OKTadp, JOACKAdAp U
HUKOCadIP.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIILHO TOYKH, IIPSIMOH, TUNIOCKOCTH.
DneMEeHThl CHMMETPUH B IMpaMuaax,
napajuiejenunenax, NpaBuiIbHbIX
MHOI'OIPaHHUKAX

52

BrrunciieHue 31eMeHTOB MHOT'OTPpaHHUKOB!
pEOpa, MuaroHa u, yribl

53

[Tnomaas 60KOBOI MOBEPXHOCTH M IMOJTHOM
IIOBEPXHOCTHU NPSIMOM IIPU3MBI, IUIOIA/1b
OCHOBaHUH, TeopeMa 0 OOKOBOU
IIOBEPXHOCTHU MPSMOM IIPU3MBI

54

[Tnomaae 60KOBOI MOBEPXHOCTH U
MMOBEPXHOCTHU MPABUIILHON TUPAMUIBI,
TeopeMa O TIoIaau OOKOBOM TOBEPXHOCTH
YCEUEHHOW MUPaMUIbl

55

KontponbHas padoTa mo teme
"MHuororpaHHuku"

56

ITousaTue 00 00BEME

57

O06BEM TUpaMuIbI

58

O0BEM nupamMuIbl

59

O06BEM TUpaMuIbI

—_— | | |




60 O06BEM TUpaMuIbI 1
61 OO0BEM TPU3MBI 1
62 O0BEM pU3MBI 1
63 O0BEM pU3MBI 1
64 KonrtponbHas padora o teme "O0bEMBI )
MHOTOTPaHHHUKOB"
[ToBTOpeHME, 0000IIEHNE CUCTEMAaTH3aITUs
65 3HaHuil. [locTpoenne ceueHui B 1
MHOTOTpaHHHUKE
[ToBTOpEeHME, 0600IIEHNE CHCTEMATH3AIIHS
3HaHUW. Beruncienue paccTOSHUN: MEXKITY
66 JIBYMsI TOUKaMHU, OT TOYKHU 10 TPSIMOM, OT 1
TOYKH JI0 TIIOCKOCTHU, MEXKTY
CKPEILMBAIOIUMUCS TPSIMBIMU
67 HroroBast koHTpOIBHAS paboTa 1
[ToBTOpEeHME, 0600IIEHNE CHCTEMATH3AIIHS
3HaHUH. BeIUKCIIEHUE YTIIOB: MEXIY
68 CKPEILMBAIOIINMUCS IPSIMBIMU, MEKITY 1
MPSIMOU U TUIOCKOCTBIO, IBYTPAaHHBIX YTJIOB,
YTJI0B MEXKY MIOCKOCTIMU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68










