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PabGouast nporpamma y4yeOHoro kypca «I'eomerpus»» (0a30Bblii YPOBEHb)

I[HosicHuTEIbHASA 3AIIUCKA

BaxxHocTh y4eOHOro Kypca T€OMETpUU Ha YpPOBHE CpEHEro o0Iiero oOpa3oBaHUs
o0ycioBI€Ha MPAKTUYECKON 3HAYUMOCTBIO METANpPEIMETHBIX U MPEIMETHBIX PE3yIbTaTOB
00y4eHUs TEOMETPUH B HAITPABIECHUU JIMYHOCTHOT'O Pa3BUTHS 00 ydaromuxcs, GopMupoBaHus
(GYHKIIMOHAIBHOW MaTEMaTHUYE€CKON TPAaMOTHOCTH, U3YUYEHUS NPYTUX YUEOHBIX NUCIUTLIUH.
PazButre y 00ydarommxcsi MpaBUWIbHBIX MPEACTABICHUN O CYIIHOCTH M MPOUCXOXKICHUU
FCOMETPUUECKUX aOCTPaKIUi, COOTHOIICHUU PEAIBHOTO M HJCAIBHOr0, XapakTepe
OTPaXCHUsI MATEMATUYECKOW HAYKOM SBJIEHHUM W TMPOLECCOB PEAIBHOIO MHpPa, MECTE
r€OMETPUM B CUCTEME HAYK U POJIM MAaTEMATUYECKOTO MOJICIUPOBAHUS B HAYYHOM MO3HAHUU
U B TMPaKTUKE CIOCOOCTBYET (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS 00YyUaIOIMIUXCS, a
TaK)K€ KaYeCTB MBIIIJICHUS, HEOOXOIUMBIX ISl aJjaliTallud B COBPEMEHHOM OOIIIECTRE.

['eomeTpus siBasieTcss OAHUM M3 0a30BBIX MPEJAMETOB HAa YPOBHE CPEIHEro OOIIEro
o0pa3oBaHus, TaK KaKk 00ECreuynBaeT BOZMOXXHOCTh N3YyUCHHS KaK JAUCITUILINH €CTECTBEHHO-
Hay4YHOU HaNnpaBJIE€HHOCTH, TAK U TYMaHUTAPHOI.

Jlornueckoe MpllieHUE, GOPMUPYEMOE MPU U3YUEHUHU O0YUYAOITUMUCS MTOHSITHIHHBIX
OCHOB T€OMETPUU M TMOCTPOCHUM IIEMOYKH JIOTUUYECKUX YTBEPKICHUN B XOJAE pEIICHUs
reOMETPUUECKUX 3a7ad, YMEHHME BBIJBUTaTh W ONPOBEPraTh T'MIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCS MPU PEIICHUM 33/1a4 €CTECTBEHHO-HAYYHOI'O I[MKJa, B YaCTHOCTH U3 Kypca

1176370978
OpueHTaIys 4eloBeKa B MPOCTPAHCTBE — YCIOBHE €TI0 COIMAIIBHOTO OBITHA, Gopma
OTPaKEHHUSI OKPYKAIOIIEr0o MHpPA, YCIOBHE YCIEIIHOTO IO3HAHUS U aKTHBHOTO

npeoOpa3zoBanus jAeicTBUTEIbHOCTH. OmepupoBaHHe MMPOCTPAHCTBEHHBIMH 00pa3amu
00beIMHSAET pa3Hble BUABI YYCOHOH W TPYMOBOHM MAEATEIBHOCTH, SIBISAETCSA OIHHM U3
npodeCCHOHAIBHO BaXKHBIX KadecTB, II03TOMY akTyajdbHa 3agada (OPMHUPOBAHUA Y
00yYaIOIIUXCs IPOCTPAHCTBEHHOTO MBIIIIJICHUS KaK Pa3HOBHIHOCTH 00Pa3HOr0 MBIIILJICHUS —
CYIIIECTBEHHOI'O KOMIIOHEHTa B IIOATOTOBKE K IMPAKTHYECKOH ACITEILHOCTH 10 MHOTHM
HAIPaBICHHIM.

Llenp ocBoeHHs mporpaMMbl yueOHOro kypca «l'eomeTpusi» Ha 0a30BOM ypOBHE
o0ydyeHus — oO0meoOpa3oBaTeIbHOE M OOIICKYIBTYPHOE pPa3BUTHE OOYYAIOMIMXCS depes
oOecrieueHUE BO3MOXKHOCTH  INPUOOPETEHHUS W HCIOJIB30BAaHUSA  CHUCTEMAaTHUECKHUX
TCOMETPUYCCKUX 3HAHWKM U JEHCTBUMN, CIICIIU(PUIHBIX TCOMETPUH, BO3MOXKHOCTH YCIIEITHOTO
MPOJOJDKEHUST 00pa3oBaHMs I10 CHCIHAIBHOCTSAM, HE CBS3aHHBIM  C IPHUKIATHBIM
HCITIOJIb30BAaHUEM T'€OMETPHH.

IlpuopuTeTHHIMHY 32/1a4aMH OCBOeHHS YueOHOro kypca «I'eomeTpum» Ha 6a30BOM
ypoBHe B 10—11 kiaccax sABJISIIOTCSA:

dbopMupOBaHUE TPEICTABICHUS O TEOMETPHHM KaK YacTH MHPOBON KyJIbTYphl U
OCO3HAaHUE €€ B3aUMOCBS3HU C OKPYKAIOIIUM MHPOM;

dbopMupoBaHUE TPEACTABICHUS O MHOTOTpAaHHMKAX M TelaxX BpAIIEHUS Kak o
BAKHEUIIINX MAaTEeMAaTHYECKHX MOJEIAX, MMO3BOJISIONIMX OINKMCHIBATH M H3y4aTb pPa3HbIC
SIBJICHUSI OKPYKAOIIET0 MUPA;

dbopMupoBaHUE yMEHHs paclo3HaBaTh HAa YepTEkKaxX, MOJCISAX U B PEATIbHOM MUPE
MHOTOIPaHHUKHU U TeJla BPAILCHUS;

OBJIJICHUE METOJlaMH pEIIeHUsT 3aJady Ha [OCTPOEHUS Ha H300paKEHUSIX



MIPOCTPAHCTBEHHBIX PUTYD;

dbopMHUpOBaHUE YMEHHSI ONEPUPOBATH OCHOBHBIMHU MOHATHSAMU O MHOTOTPaHHUKAX U
TEJIaxX BpAIICHUS M X OCHOBHBIMH CBOWCTBAMU;

OBJIQJICHUE AJITOPUTMAaMU PEIICHHUS OCHOBHBIX THIOB 3aja4, (POPMUpPOBAHHUE yMEHUS
MIPOBOJIUTH HECIIOKHBIE JIOKA3aTEIbHbBIE PACCYXKICHUS B XOJ€ PEIICHUs] CTEPEOMETPUUECKUX
3a/1a4 U 3a71a4 ¢ MPAKTUYECKUM COJICPIKAHUEM;

pa3BUTHE MHTEIUIEKTYalbHBIX W  TBOPYECKMX CIOCOOHOCTEM  oOOydarommxcs,
MMO3HABATEILHON aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUN, KPUTUYHOCTH MBITUICHUS;

dbopmupoBanue (YHKIIMOHATHLHONW TPAaMOTHOCTH, PEJIEBAHTHOM T€OMETPUU: YMEHHUE
pacro3HaBaTh MPOSIBICHUS] TE€OMETPUUECKUX TMOHSTHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEeaNbHBIX KU3HCHHBIX CUTYAIUSIX ¥ IPH U3YYCHHUH APYTUX YICOHBIX TIPEIMETOB, PO BICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, POpMyIHpPOBaTh UX HA SI3bIKE TEOMETPUHU U CO3/1aBaTh
T€OMETPUUECKUE MOJICNIH, TPUMEHSITh OCBOCHHBIM T€OMETPUUECKUN ammapar JJis perieHus
NPAaKTUKO-OPUEHTUPOBAHHBIX  3aJad, WHTEPIPETUPOBATh MW OICHUBATH IOJYYCHHBIC
PE3YNIbTATHI.

OTAMYUTENTFHON OCOOCHHOCTHIO MPOTPAMMBI MO T€OMETPUU SIBJISETCS BKIIOUCHHUE B
KypC CTEpPEOMETPHUM B Hadalie €ro M3y4deHHUs 3ajad, peliaeMblX Ha YPOBHE WHTYUTHBHOTO
MO3HAHMS, U OTIPEICIIEHHBIM 00pa30M OpraHu30BaHHas paboTa HaJl HUMU, YTO CIIOCOOCTBYIOT
Pa3BUTHIO JIOTUYECKOTO W TMPOCTPAHCTBEHHOTO MBIIIJIEHUS, CTUMYJIHUPYET MPOTEKaHUE
WHTYUTHBHBIX TPOIECCOB, MOTHBUPYET K JaTbHEHIIIEMY U3YUCHHIO MTPEAMETA.

[Ipeanourenue oTHAETCA HArISAIHO-KOHCTPYKTHUBHOMY METOAY OOYy4YeHHs, TO €CTh
TEOPETUYECKUE 3HAHUSA UMEIOT B CBOEH OCHOBE HETMOCPEACTBEHHOE OTHOIIIEHUE K TTPEIMETHO-
NPAKTUYECKON  NeaTenbHOCTH.  Pa3BuTHE  MPOCTPAHCTBEHHBIX  MPEACTaBICHUN Y
oOy4JarImuXxcs B Kypce CTepEOMETPUM MPOBOAMUTCA 3a CUET pEUIeHUs 3a/ady Ha CO3JaHue
IPOCTPAHCTBEHHBIX 00pa30B W 3ajlad Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU OOpa3aMHu.
Coznanue o6pasza IpOBOAUTCS C UCIIOJIB30BAaHUEM HATJISIHOCTH, a OTIEPUPOBAHKUE 00pa3oM —
B YCIOBUSAX OTBJICYCHUS OT HAIJISAHOCTH, MBICIEHHOTO HW3MEHEHHS €ro HCXOJHOIO
coJiepKaHusl.

OCHOBHBIMH COJIepKaTEIbHBIMU JTUHUAMH ydeOHoro kypca «['eomerpusi» B 10-11
KJaccax SBISAIOTCS: «MHOTOrpaHHUKNY, «lIpsiMble M MIOCKOCTH B MPOCTpaHCTBE», «Terna
BpaieHus», «BekTopbl W KOOpPAMHATHI B TPOCTPAHCTBE». DOPMUPOBAHHME JIOTHYECKUX
YMEHUH pacrpeienseTcs Mo COIePKaTebHBIM JIMHUSAM | 10 ToAaM OOy4YeHHsS Ha YpPOBHE
CpeaHero 001Iero 0opa3oBaHus.

Copaepxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
MIPOTPAMMBI T10 TEOMETPHUH, PaclpeIeIEHHBIM 10 To/IaM 00y4YeHUS, CTPYKTYPHUPOBAHO TAaKHM
o0pa3oM, 4TOOBI OBJIAJICHUE T€OMETPUUYCCKUMHU MOHITHSIMHU M HABBIKAMHU OCYIIECTBIISIIOCH
MOCJICTIOBATEIFHO U TMOCTYMATENbHO, C COOMIOACHUEM MPUHIIUAIA TPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHMWS BKIOYAIACH B OOIIYI0 CHUCTEMY TEOMETPHUYECKUX MPEACTABICHHMA
OOy4JaromMXCs, pacIupsst u yriayossis e€, o0pa3ys IpOYHbIE MHOXECTBEHHBIC CBSI3H.

OO6miee uncio 9acoB, IS U3YYCHHS TIpeaMeTa, onpeaensercs yueouasiM mianom OOI1
COO u MOXeT KOPPEKTUPOBATHCS HA HAYaJI0 YYEOHOTO rojia Mo PEIICHUIO TeIaroruyecKoro
COBETA.

Conep:xxkanue o0yyenus B 10 kiacce

HpﬂMbIe H IVIOCKOCTH B MIPOCTPAHCTBC.
OCHOBHBIC TIOHATHUS CTCPCOMCTPHUH. Tqua, npsamas, IINIOCKOCTb, IIPOCTPAaHCTBO.



[lonsTue 00 aKCMOMAaTUYECKOM IOCTPOCHUHM CTEPEOMETPHUM: AKCUOMBI CTEPEOMETPUHU U
CJIEICTBUS U3 HUX.

B3anMHOE pacnonokeHue npsMbIX B IPOCTPAHCTBE: MIEPECEKAOIINECS, TapaJIEIbHbBIE
U CKpelmmBaromuecs npsmMsle. [lapamienbHOCTh NPSIMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:
IapajuleNIbHbIE MPSMBIE B MPOCTPAHCTBE, MAPAIIIEIBHOCTh TPEX MNPSMBIX, MAPAJUIEIBHOCTh
MPSAMOM M IUIOCKOCTH. YTJIBI C COHAIIPaBJIEHHBIMU CTOPOHAMH, YTOJ MEXKIY INPSMBbIMHU B
npocTpancTBe. llapaiieIbHOCTh  IUIOCKOCTEW: IMAPAJUICNbHBIE IIJIOCKOCTH, CBOMCTBA
napajienbHbIX MIockocTed. IIpocreiimme mnpocTpaHCTBEHHbIE (QUIypbl Ha IUIOCKOCTH:
TETpa’p, KyO, napajjiesienurne i, IOCTPOCHUE CEUSHH.

[leprieHAUKYISIPHOCTh MOPSIMOM M IUIOCKOCTH: TEPHEHAUKYJISAPHBIE TMPSAMBIE B
IPOCTPAHCTBE, MpPSAMbIE MNAPAJJIEIAbHBIE W MEPIEHAUKYJSIPHBIE K IUIOCKOCTH, IPU3HAK
NEPNEHAUKYISIPHOCTH MPAMOM M IJIOCKOCTH, TEOPEMA O MNPSIMOM NEPHNEHIUKYJISPHOU
IUIOCKOCTH. YTJbl B IPOCTPAHCTBE: YTOJ MEXAY NPSIMOM M IIOCKOCTHIO, IBYTPAHHBIN YIOJI,
JIMHEWHBIN yTOJ IBYTPaHHOTrO yria. IlepneHauKysp u HaKJIOHHBIE: pACCTOSIHUE OT TOYKH J10
IUIOCKOCTH, PAcCTOSIHHE OT MPAMOW JI0 IUIOCKOCTH, MPOEKIUs (QUTrypbl Ha IUIOCKOCTb.
[lepneHAUKYIApPHOCTh IUIOCKOCTEW: MNPU3HAK MNEPHNEHAUKYJISIPHOCTH JBYX IUIOCKOCTEM.
Teopema o TpEX nepHeHANKYIApaX.

MHororpaHHuKH.

[ToHsiTHE MHOTOrpaHHMKA, OCHOBHBIC SJIEMEHTHl MHOTOIPAHHWKA, BBINYKJIbIE U
HEBBIITYKJIBIE MHOTOTPaHHUKH, pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yrosbHas npusma,
IPaHU ¥ OCHOBAHUS MPU3MBI, MPSIMasi U HAKJIOHHAS TTPU3MbI, OOKOBasi ¥ TIOJIHASI TIOBEPXHOCTh
npusmel. [lapamnenenurnen, npsMOyroiapHbIN Mapajuieenune]; U ero cBorcrsa. Ilupamuaa:
N-yrojibHas MUpaMKIa, TPaHU U OCHOBaHWE MUpPAMUIbI, OOKOBasg M TOJIHAS MOBEPXHOCTh
NUpaMu/bl, TpaBWIbHAS M YCEUEHHAs MNHpPaMHUAA. ODJIEMEHThl MPU3MBI U TUPaAMUIBI.
[IpaBunbHBIE MHOTOIPAHHUKU: ITOHATHE IIPABWJIBHOIO MHOTOI'PaHHUKA, IIPAaBUIbHAS [IPU3MaA
U MpaBUJIbHAS TUPAMUJIA, IPABWIIbHAS TPEYTOJIbHAS MUPaAMUIA U IPABWIBHBINA TETPAdAp, KyO.
IIpencraBieHne 0 MpaBUIbHBIX MHOTOTPAHHUKAX: OKTa3Ip, AoJIeKarAp U ukocaxap. CeueHus
IIPU3MBI U TUPAMUBI.

CumMeTpusi B POCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSAMOM, IIIOCKOCTH.
DNeMEeHTbl CHMMETPHUU B MUPAMUIAX, NTapajuiesIenUneaax, MpaBUiIbHbIX MHOTOTPAaHHHUKAX.

Brrunciienne »71€MEHTOB MHOTOTPAaHHUKOB: pé&Opa, aumaroHanu, yriel. [lnomans
OOKOBOW TMOBEPXHOCTH M TOJHOW MOBEPXHOCTU MPSMOW MPHU3MBI, IUIONIAAh OCHOBAHMIA,
TeopemMa 0 OOKOBOW MOBEPXHOCTHU MHpsiMOM mpu3Mmbl. [lnomans OOKOBOM MOBEPXHOCTH H
IMOBEPXHOCTHU NIPABUIIBHOM MUPAMU/IBI, TEOPEMA O IUIOIIAAN YCEUEHHOM nupaMuasl. [lonsTue
00 00béme. O0BEM TUpPaMUIBI, TPU3MBI.

[TonoOuble Tena B npoctpaHcTBe. COOTHOLIEHUS MEXAY IUIOMIAASIMU MTOBEPXHOCTEH,
00BEMaMu MOAOOHBIX TEll.

Conep:xanne o0yuenus B 11 kiacce

Tena Bpamenus.

[unuaapruyeckas MOBEPXHOCTh, OOpa3yrONIUE IMIMHIPUIECKON TOBEPXHOCTH, OCh
MWIMHAPUIECKON moBepXHOCTH. L{nmuHAp: oOcHOBaHMS 1 OOKOBAas MOBEPXHOCTH, 00pa3yrommas
1 OCb, IUIONIA/Ib OOKOBOM U MOJHON MOBEPXHOCTH.

Konnueckas moBepXxHOCTh, 00pa3yrolue KOHMYECKON MOBEPXHOCTH, OChb U BEPIIMHA
KOHHMYECKOH noBepxHOCTU. KoHyC: OCHOBaHME U BeplIMHA, 00pa3ylolias U OCbh, MJIOIMIAb
OOKOBOM U MOJTHON MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIole U BbICOTA, OCHOBAHUS U
OOKOBAasi MOBEPXHOCTb.



Cdepa u map: ueHTp, paamyc, AMAMETpP, IJIOMIAlb MOBEPXHOCTU cdephl. Bzaumuoe
pacnoiokeHue cepbl U IIOCKOCTH, KacaTelbHas MII0CKOCTh K cdepe, MIoMmaab chepsl.

N3o00paxenue Ten BpallleHus Ha TUIOCKOCTH. Pa3BEépTka MIMHAPA U KOHYCA.

KoMOuHanuu Ten BpalieHusi ¥ MHOTOIPaHHUKOB. MHOTOTrpaHHUK, OMMCAHHBIA OKOJIO
cdepsl, cepa, BMcaHHAs B MHOTOTPAaHHUK, WM TEJIO BPAILLECHUS.

[Tonsitue 06 o0BEMe. OcHOBHBIE CBoOiWcTBa 00BEMOB Ten. Teopema 00 o00BEME
MPsIMOYT'OJILHOTO Mapajuienenunena u cieactsus u3 He€. O0bEM HuIMHIpa, KoHyca. O0bEM
mapa ¥ miomasb chepsl.

[lono6ubie Tena B mpocTpaHcTBE. COOTHOIIEHUS MEXAY IUIOLAIMUA MOBEPXHOCTEH,
00BbEMaMHU MOAOOHBIX TEJl.

Ceuenuss uuauHApa (MapajuiebHO W MEPHEHIUKYISIPHO OCH), CEYEHMs] KOHyca
(mapasienbHOE OCHOBAHHUIO U MPOXOASIIee Yepe3 BEPUIMHY), CEUSHHUSI 11apa.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE.

Bektop Ha mnockocth M B mpocTpaHcTBe. CIIOkKEHHWE W BBIYMTAHUE BEKTOPOB.
YMHOXkEHHE BEKTOpa Ha 4ynciio. Pa3nokeHue BEKTOpa Mo TPEM HEKOMIUIAHAPHBIM BEKTOPAM.
[IpaBuiio mapamnenenunena. Pemenue 3aqay, CBSI3aHHBIX ¢ IPUMEHEHUEM MTPABUJI IEMCTBUI
¢ BektopaMu. [IpssMoyrosibHasi cucteMa KOOpAMHAT B pocTpaHcTBE. KOOpIMHATBI BEKTOPA.
ITpocreiine 3amaun B KOOpJAMHATAX. YTOJ Mexay BekTopamu. CKalsIpHOE MPOU3BEIACHUE
BEKTOpPOB. BrIuKclIeHNE YII0B MEXKYy IPAMBIMUA U TNIOCKOCTIMU. KOOpAMHATHO-BEKTOPHBIIM
METOJ IPH PELICHUH F'€OMETPUUYECKUX 3aay.

[Inanupyemble mpeaMeTHbIE Pe3yJIbTaThl OCBOEHHUs pabodeil mporpammbl y4eOHOTO
Kkypca «l'eomeTpusi» Ha 0a30BOM YpOBHE Ha YpOBHE CpEIHEro oOuiero oOpa3zoBaHUs
OpPUEHTUPOBAHBI HA JTOCTUKEHUE YPOBHS MAaTEMAaTUYECKON rpaMOTHOCTH, HEOOXOIUMOTO JJIs
YCHEIIHOTO PEIIEHUsI 3aJad B peajbHOM JKU3HM W CO3JJaHHE YCJIOBUH Ui HX
OOIIEKYIBTYPHOTO Pa3BUTHS.

[IpeameTrHble pe3yabTaThl MO OTASABHBIM TeMaM ydeOHoro kypca «I'eomerpusi». K
koHIy 10 kiacca 00yyarOmuiicss HAYYUTCS:

ONEPHUPOBATH MOHATUSMHU: TOUKA, IPSIMas, MIIOCKOCTB;

OPUMEHATh AKCUOMBI CTEPEOMETPUM M CIEACTBUS M3 HUX T[pPU PEUICHUU
r€OMETPUYECKHUX 3a/1a4;

ONEPHUPOBATH MOHATUSMH: MNAPALIEIBHOCTh W MNEPHEHIUKYISIPHOCTh MPSAMBIX U
IUIOCKOCTEH;

KJIacCU(UIIMPOBATH B3aMMHOE PACIIOJIOKEHHUE TIPSIMBIX U TUIOCKOCTEH B MMPOCTPAHCTBE;

OTIEpUPOBATh TOHITUSMU: JBYTPAHHBIA yTOJN, TpaHU ABYTPAHHOTO yrIia, pedpo
JIBYTPAHHOTO yTia, JUHEHHBIN yroji ABYTPAHHOIO YyIJia, FpaaycHasi Mepa JBYIPAaHHOIO yTia;

ONEePHUPOBATH MOHATHSIMU: MHOTOTPAHHUK, BBITYKJIbIA U HEBBIMYKJIbI MHOTOTPAHHUK,
AJIEMEHTHl MHOTOIpaHHUKA, TPaBUIbHBIA MHOTOTPAHHUK;

pacro3HaBaTh OCHOBHBIE BUJIbI MHOTOTPAHHUKOB (TUpaMu/a, Mpu3Ma, IpsiMOYTOJIbHBIH
napasenenunes, Kyo);

KJIacCU(UIMPOBATh MHOTOTPAHHUKH, BBIOMpass OCHOBAHWS JUIsl KiaccU(HUKAIUU
(BBIMYKJIbIE W HEBBIMYKIbIE MHOTOTPAHHUKH, MPAaBUJIbHbIE MHOTOIPAaHHUKH, MPSMbIE U
HAKJIOHHBIE MTPU3MBI, MapaJIIeICIUIIC Ibl);

ONEepHUPOBATH MOHATUSIMU: CEKYIas INIOCKOCTh, CEUEHHE MHOTOTPaHHUKOB;

OOBSICHSITH IPUHLIMUIIBI IOCTPOCHUSI CEUYECHUM, UCTIOJIb3YsI METO/ CJIE/IOB;

CTPOUTH CEYEHUSI MHOTOTPAHHUKOB METOJIOM CJI€JIOB, BHIIOIHSATH (BEBIHOCHBIE) MIJIOCKUE
YEPTEKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHUZY;



pematb 3aJadud Ha HaAXOXICHHUC TI'COMCTPHUYCCKHUX BCIIMYHWH 110 06pa3uaM nJIn
AIropuTMaM, MpUMCHsAA MU3BCCTHLIC AHAJIIMTHUYCCKUC MCTOAbI IMPH PCHICHHU CTAHAAPTHBIX
MAaTEMATHYCCKHUX 3a/ia4 HAa BBIYHUCJIICHUC paCCTOHHI/Iﬁ MCXKAY ABYMSI TOUYKaAMH, OT TOYKH OO
HpﬂMOI\/,I, OT TOYKH 0 IINIOCKOCTHU, MCKY CKPCINNBAIOIUMUCA ITPAMBIMH,

pemate 3aJa4rd Ha HaXOXICHUC TI'COMCTPUUCCKUX BCIWYHH II0 06pa3uaM NN
AIropuTMaM, IPUMCHsASA HM3BCCTHLIC AHAIIUTHUYCCKUC MCETOAbLI IMPH PCIICHHU CTAHAAPTHBIX
MAaTCMAaTUUYCCKUX 3ada4 Ha BBIYMCJICHUC YITIOB MCKAY CKPCIIMBAIOIITUMUCS IIPAMBIMU, MCIKIAY
IPSAMOM U IIIOCKOCTBIO, MEXY IJIOCKOCTSIMH, JBYI'PAHHBIX YIJIOB;

BBIYUCIISATH 00BEMBI U IJIONIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, MUpaMHIa)
C INPUMCHCHHEM (bOpMy.H, BbIYUCIIATE COOTHOLICHUA MCKAY INIOIIAAAMU HOBerHOCTCﬁ,
00bEéMamMu 1OJO0OHBIX MHOTOT'PAHHUKOB;

ONICPUPOBATL MMOHATHUAMU. CHMMCTPHA B TPOCTPAHCTBC, HCHTP, OChb U IIJIOCKOCTH
CUMMCTpUHU, TCHTP, OCh U TNIOCKOCTH CUMMCTPHUH (1)I/II‘yp]'::I;

HN3BJICKATD, Hp606paBOBBIBaTB u HHTCPIPETUPOBATH I/IH(I)OpMaLII/IIO (0]
MMPOCTPAHCTBCHHBIX TCOMCTPUICCKUX (I)I/Il"yan, MNPCACTABJICHHYIO Ha YCPTCIKAX U PUCYHKAX,

IMPUMCHATL TCOMCTPUYCCKUC (baKTBI st peICHUA CTCPCOMCTPHUYCCKHUX 3alad,
mpeaInojIaratonnx HECCKOJIbKO MaroB pCuicHus, CCJIn yCJIOBUSA IPUMCHCHUA 3d/ldHbI B SIBHOU
dopme;

IMPUMCHATDH HpOCTCfIIHHC MpOrpaMMHBIC CPCACTBA U DJICKTPOHHO-KOMMYHUKAITMOHHBIC
CUCTCMBI IIPpU PCHICHUN CTCPCOMCTPUUICCKUX 3aJ/1a4;

IMPUBOAHUTL MNPHUMCPLBI MATCMATHUYCCKUX 3aKOHOM€pHOCTeﬁ B IIpUpPOAC W IKHN3HHU,
paciio3HaBaThb POABJICHHUC 3AKOHOB 'COMCTPHU B UCKYCCTBC,

IMPUMCHATH INOJYYCHHBIC 3HAHUA HA IMMPAKTUKE. aHAJIU3UPOBATHL PCAJIBHBIC CUTyallUU U
MMPUMCHATL H3YUCHHBIC TIIOHATHUA B IIPOHCCCEC IIOMCKa PCHICHUA MATCMATHYCCKU
chopMyJIUpOBaHHOW MPOOJIEMBbI, MOJICIUPOBATh pealibHbIE CUTYAIlMH Ha SI3bIKE TE€OMETPHUH,
HCCJICAOBATDH ITOCTPOCHHBIC MOACIIN C UCITOJIb30BAHUECM I'COMCTPUYICCKUX MMOHATUN U TCOPECM,
ammaparta anreOphl, pemaTh MPAaKTHYSCKHE 3a7adyd, CBS3aHHBIC C HaxoXJCHUEM
IrCOMCTPHUUICCKHUX BCIIMYMUH.

[IpeameTrHble pe3yabTaThl MO OTACIBHBIM TemMaM ydeOHoro kypca «I['eomerpusi». K
koHIy 11 kiacca o0yyarOmuiicss HAYYUTCS:

OTEpUPOBAaTh  TOHATHSAMHU:  UWIUHAPHUYECKAs  TOBEPXHOCTh,  OOpa3yromime
MWIMHAPUIECKON TOBEPXHOCTH, LMIUHIP, KOHUYECKAas TOBEPXHOCTh, OOpPa3yroIIHe
KOHUYECKON TTOBEPXHOCTH, KOHYC, C(heprudecKasi TOBEPXHOCTD;

pacrno3HaBaTh Teia BpaieHus (WINHAP, KOHYyC, cdepa u map);

OOBSCHATH CIIOCOOBI TIOJYYEHHUS TEJ BPAIllCHHUS;

KJIacCU(UIMPOBATH B3aUMHOE PACIIONIOKEHNE C(HEephl U TIOCKOCTH;

ONEPUPOBATH MOHATUSMU: IIAPOBOW CErMEHT, OCHOBAHUE CETMEHTA, BBICOTA CETMEHTA,
IApOBOM CIIOM, OCHOBAHHWE IIAPOBOTO CJIOSI, BBICOTA IIAPOBOTO CJIOSI, IAPOBOM CEKTOP;

BBIYUCIISATh OOBEMBI U TUIOLIAIA IOBEPXHOCTEN TeJl BpallleHUsl, TeOMETPUUYECKUX TEIl C
MpUMeHeHueM (Hopmy;

ONepHUpPOBaTh MOHSATUSIMU: MHOTOTPAHHUK, BIMCAHHBIN B c)epy U OMUCAHHBIA OKOJIO
ctepsl, chepa, BIMcaHHAs B MHOTOIPAHHUK UJIK TEJIO BPAILICHHUS;

BBIYUCIISITh COOTHOIICHUSI MEXKAY IUIOIIAIIMU MOBEPXHOCTEN U 00BbEMaMU MOA00HBIX
TEJT;

n300paxaTh u3ydaemble (PUTYpbl OT PYKHM U C MPUMEHEHHEM MPOCTHIX UYEPTEMKHBIX
WHCTPYMEHTOB;



BBITIOJTHATH (BBIHOCHBIE) TUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX PUTYD:
BU/JI CBEPXY, COOKY, CHU3Y, CTPOUTh CEUCHHUS TEJ BpalllCHUSs;

U3BJIEKaTh, HMHTEPIPETHUPOBATH M  MOpeoOpa3oBbIBaTh  UH(OpMAaIHIO 0
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpaX, TPEACTABICHHYIO Ha YePTEKaX U PUCYHKAX;

ONEPUPOBATH MOHSATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATh JICMCTBUSI CJIOKEHHUS BEKTOPOB, BBIUUTAHUS BEKTOPOB M YMHOXXCHUS
BEKTOPA Ha YHCIIO, OOBSICHATh, KAKUMH CBOMCTBAMH OHH 00JIaJalo0T;

MIPUMEHSITH TIPaBUJIO MapaliesIeuIe1a;

OTIEpPUPOBATH MOHATUAMU: JEKAPTOBBI KOOPJUHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJIb
BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpA, YroJl MEXKIY BEKTOPaMHU, CKAISIPHOE
IPOU3BEJICHUE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI;

HaXOJIUTh CYMMY BEKTOPOB U TMPOU3BEICHUE BEKTOpA HA YHCIO, YrOJd  MEXKIY
BEKTOpaMH, CKISIPHOE MPOU3BEIICHHE, PACKIaJbIBaTh BEKTOP MO JABYM HEKOJUIMHEAPHBIM
BEKTOpaM;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKApPTOBOU CHUCTEME KOOPAUHAT;

NPUMEHATh TeOMETpUYEeCKUe (AKThI JUIsi PEIICHHs CTEPEOMETPUUYECKHX 3ajiad,
IPEANoJIaralnX HECKOJIBKO IIaroB PEIICHUs, €CJIM YCIOBHUS MPUMEHEHUS 3aJ]aHbl B SIBHON
dopme;

pemarh TMPOCTEHIIME TEeOMETpUUECKHe 3a7a4d Ha TPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METO/1a;

pemarh 3ajJlaud Ha JI0Ka3aTeIhCTBO MAaTeMaTHYECKUX OTHOIICHUN M HaXOXICHUE
r€OMETPUYECKUX BEJIMYMH 110 00pa3iiaM WIK alropuTMam, TPUMEHSSI N3BECTHBIE METO I TIPH
pEIICHUH CTaHJAPTHBIX MaTEMaTUYECKUX 3a]1aY;

NPUMEHSTH MPOCTEUIIINE MPOTPAMMHBIE CPEICTBA U AIEKTPOHHO-KOMMYHHUKAIITMOHHbBIE
CUCTEMBI NPHU PEIICHUN CTEPEOMETPUUYECKUX 3a]1aY;

OPUBOJIUTH MPUMEPHl MaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B TPHUPOJE U KHU3HHU,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE;

NPUMEHSTH MOTYyYEHHbIC 3HAHMS Ha MPAKTUKE: aHAIM3UPOBAThH PEaIbHbIE CUTYallud U
NPUMEHATh UW3YYCHHBbIC TIOHSATHS B TPOIECCe TOWCKAa PEIICHUS MaTeMaTHYEeCKU
chopMyIHpPOBaHHON MPOOIEMBI, MOJIETUPOBATh peabHbIE CUTYAllUd HA SI3bIKE T€OMETPUH,
MCCJIEIOBAThH MTOCTPOEHHBIE MOJIETHN C UCTIOJIB30BAHHEM T'€OMETPUUECKUX MMOHATUN U TEOPEM,
anmapara anreOpbl, pemarh NPAKTUYECKUE 3a7aud, CBS3aHHBIC C HaxXxO0XJACHUEM
r€OMETPUYECKUX BEITUYUH.

TemaTnueckoe mianupoBanue yueoHoro kypca «I'eomerpus» (6a3oBblid

YPOBEHb)
No Haumenosanue TeMbl KommuecTBo Jacos,
/ (c yuétom paboueit mporpaMMbl BOCIIUTAHUS) OTBOJUMBIX Ha
I OCBOCHHE KaXKJIOU
TEMBI
10 kaacc
1. 111.8.2.1. IlpsimMble U TJIOCKOCTH B MPOCTPAHCTBE. Yacwl Ha Kadicoyio
OcCHOBHBIE TIOHATHS CcTepeoMeTpur. Toduka, mpsMasd, memy
IUIOCKOCTb, MIPOCTPAHCTBO. ITousitue 00 pacnpeoensiiomcs
aKCHOMaTHYECKOM MIOCTPOCHUH CTEPEOMETPHH: yuumenem-
AKCHOMBI CTEPEOMETPHUHU U CIICJICTBUS U3 HUX. npeoMemHUKoM 8
B3anMmHOe pacmonokeHHe NOpsSMBIX B IIPOCTPAHCTBE: 3a6UCUMOCMU OM




[IEPECEKAIOLINECS, MapauIeJIbHbIE U CKPELHUBAOIINECS
npsimbie. [lapamnenpsHOCTh NPSAMBIX U IUIOCKOCTEM B
[IPOCTPAHCTBE: NapajljIeibHbIEC IIPSAMBIE B IPOCTPAHCTBE,
[apaJJIEIBHOCTD TPEX NMPAMBIX, IAPaJIEIbHOCTh IPAMON
U IUIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMH,
yToma MEXKIY IPSMBIMU B IIPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM [apajuieyIbHbIC
IIJIOCKOCTH, CBOMCTBAa IAapajUICIbHBIX IUIOCKOCTEM.
IIpocreiimme IIPOCTPAHCTBEHHBIE ¢durypel  Ha
IIJIOCKOCTH: TeTpadap, KyO, napajulesenunes,
MOCTPOECHUE CEYCHUM.

ITeprieBAUKYISIPHOCTH IpsAMON 151 IJIOCKOCTH:
NEPNEHAUKYISPHBIE IPSMBIE B MPOCTPAHCTBE, MPSMbIE
napajuleiabHble U IEPIEHAUKYJSPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHIMKYISIPHOCTU NPSIMOW M IIJIOCKOCTH,
TeoOpeMa O IIPSMOM NEPHNEHIUKYISPHON IIIIOCKOCTH.
Yrael B IPOCTPAHCTBE: YroJ MEXIYy IMpsAMON U
IUJIOCKOCTBIO, JBYIPaHHBIM  yIoOJI, JIMHEWHBIM Yol
AByrpaHHoro yrua. llepneHauKynssp W HaKJIOHHBIE:
paccTositHie OT TOYKHU IO IUIOCKOCTH, PACCTOSHUE OT
OpsIMOM 10 TUIOCKOCTH, TPOEKIUs (QUrypsl Ha
IJIOCKOCTB. [IepreH UKy PHOCTD IIJIOCKOCTEN : IPU3HAK
NEPIECHAUKYISIPHOCTH JBYX IUIOCKOcTe. Teopema o
TPEX NEPIECHAUKYJIIAPAX.

Hazpy3Ku no

YuebHOMY NIaHy Ha

meKyuwuti y4eomnnlii
200

111.8.2.2. MHOTOTpaHHUKH.

[lonsiTHE ~ MHOTOrpaHHUKAa, OCHOBHBIE  3JIEMEHTHI
MHOTOTPaHHUKA,  BBINYKJIbIC U HEBBINYKIbIC
MHOTOTPaHHUKH, pa3BEpPTKa MHOrorpaHauka. llpusma:
N-yroiapHas NOpU3Ma, TPaHU U OCHOBAHMS IPHU3MBIL,
npsiMasi M HAKJIOHHAsg Npu3Mbl, OOKOBasg M TOJHAs
OBEPXHOCTH MIPU3MBL. [Tapannenenunen,
MPAMOYTOJIbHBIA TMapajuleCuIle] U €ro CBOMCTBA.
IupamMua: n-yrojibHasi mupaMujia, TPaHu U OCHOBAaHHE
MUpPaMUIbI, OOKOBAs U MOJIHASA MIOBEPXHOCThH MUPAMUJIBI,
paBUJIbHAS U YCEUEHHAS MUPaMUAa. DIEMEHTbI IPU3MBbI
u nupamubl. [IpaBuibHblE MHOTOIPaHHUKU: IOHSTHE
NPaBUJIBHOIO MHOTOIPaHHUKA, MpaBUJIbHAS IpU3Ma H
npaBUjbHAsl TNUpaMuJa, TMpPaBWIbHAS TPEYroJibHasd
nupamMua u MPaBUJIbHBIN TEeTpaj’p, KyO.
[IpencraBneHne O MNPaBUIBHBIX MHOTOTPAHHUKAX:
OKTa’Ap, AoAeKa’ap U ukoca’ap. CedeHus] MpU3Mbl U
MAPAMU/IBI.

CumMeTpusi B IPOCTPAHCTBE: CHMMETPHUSI OTHOCUTEIIBHO
TOYKHU, TPSIMOM, MIOCKOCTH. DJIEMEHThl CUMMETPUU B
nMpaMuJiax, napajuielienuneaax, PaBUIIbHBIX
MHOTOTPaHHUKAX.

Beruncienne 9I€MEHTOB MHOTOTPAHHUKOB: péOpa,
nuaroHanu, yriel. [Imomaas GOKOBOW MOBEPXHOCTH H
MOJHOM TOBEPXHOCTH MNPSIMOM NPU3MBI, ILIOLIAJb
OCHOBaHUM, TeopemMa O OOKOBOU MOBEPXHOCTU MPSMOU
npu3Mbl.  Ilnomaas OOKOBOM  MOBEPXHOCTH u
MOBEPXHOCTU TMPAaBWIBHOW MUPaMHIBI, TEOpemMa O
mIonaad yceuéHuon nupamuasl. [lonstue o6 oObéme.
O0BEM UpaMUIbl, TPU3MBI.

[TogoOHnble Tena B npoctpancTBe. COOTHOUICHUS MEXKITY
IUIONIAISIMM TTOBEPXHOCTEH, 00bEMaMH MMOJOOHBIX TEI.




Bektop Ha miiockoctu U B mpocTtpaHcTBe. ClioxkeHue u
BBIUNTAHUE BEKTOPOB. YMHOXEHHUE BEKTOpPA HA YHCIIO.
Paznoxenne Bektopa 1O TpEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuio napamienenunena. Pemenue 3anay,
CBSI3aHHBIX C NPUMEHEHHEM [pPaBUJI JECUCTBUU C
BekTopamu. IIpsmMoyronpHas cucTteMa KOOpPAMHAT B
npoctpancTBe. Koopaunatel Bektopa. Ilpocrenmme
3aJa44 B KOOpPAMHATax. YTOJ MEXKAY BEKTOpPaMH.
CkansipHoe TpoOU3BEACHUE BEKTOPOB. BbluncieHue
YIJIOB MEXYy OPSIMBIMU M INTOCKOCTSIMU. KoopanHaTHO-
BEKTOPHBIM METO ITPU PELIEHUN T€OMETPUUYECKHUX 3a1a4.

No HaumenoBaHue TeMbl KoimuecTBO 4acos,
o/ (c yu€Tom pabodeil IporpaMMbl BOCIIUTAHHS) OTBOIMMBIX Ha
I OCBOCHHUE KaXKI0M1
TEMBbI
11 kaacc
1. 111.8.3.1. Tena BpaieHus. Yacwvl Ha kadicoyio
Hunuuaapudeckast MMOBEPXHOCT, obOpazyrorue memy
HUAJTUHIPUYECKON MOBEPXHOCTH, OCh HWJIMHAPUYECKOU pacnpeoensaiomcs
noBepxHocTH. [lunmuHap: ocHoBaHUST W OOKOBas yuumenem-
MMOBEPXHOCTh, 00pa3ymolas u ocCh, IJIOMAAL OOKOBOU U NnpeoOMemHUKOM 8
MIOJTHOM MOBEPXHOCTH. 3agucumMocmu om
Konnueckass moBepXHOCTh, OOpa3yromne KOHUYECKOM Hazpy3Ku no
MOBEPXHOCTH,  OCh W BEpIIMHA KOHHUYECKOH | YuebOHOMY niauy Ha
noBepxHocTH. KOHyC: OCHOBaHME U  BeEpIlHHA, meKywuil y4eonwiti
oOpasyromiass ¥ OCh, IUIONIaJh OOKOBOW M TOJHOU 200
NOBEPXHOCTH. YCEUE€HHBIH KOHYyC: oOpasymomue U
BBICOTA, OCHOBAaHUS U OOKOBasi TOBEPXHOCTh.
Cdepa w map: mneHTp, paauyc, AUAMETp, IUIOMIAb
noBepxHocTH chepbl. BzaumHoe pacnonoxenue chepsl
U TUIOCKOCTH, KacaTeslbHas TUIOCKOCTH K cdepe, IIomaab
cthepsl.
N3o0paxenue Ten BpaleHUsl Ha TUIOCKOCTH. Pa3BépTka
UIMHIPA U KOHYCa.
KomOunauu Tenm BpamieHus YW MHOTOTPAaHHUKOB.
MHororpaHHuK, ONHCAHHBIA OKoOJO cdepsl, cdepa,
BIIMCAaHHAs B MHOTOTPaHHUK, WU TEJIO BPAILICHHUS.
[Tonsitue 06 06bEMe. OCHOBHBIE CBOMCTBA 0OBEMOB TE.
Teopema 06 00bEME PSIMOYTOJIBLHOTO MapalijIesenuIe1a
u cienctBus u3 He€. O0BEM nUIUHIApa, KoHyca. O0BEM
mapa v miomaas chepsl.
[Tono6ubie Tena B mpoctpancTBe. COOTHOIICHUS MEKITY
TUTOIIAISIMHU TTIOBEPXHOCTEH, 00BEMaMH TIOTOOHBIX TEJI.
Ceuenus nmnnHapa (MapajuiebHO U MEePIEHIUKYIISIPHO
OoCH), CE€UeHMs KoHyca (mapasjielbHO€ OCHOBAaHUIO H
IPOXO/Islee Yepe3 BEPIINHY), CEUSHUSs I1apa.
2. 111.8.3.2. BekTopsl 1 KOOPAMHATHI B IPOCTPAHCTBE.
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