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HosicHuTeAbHASA 3aNIMCKA.

PabGouass mporpamma mo y4yeOHoMy mpeamery «MaremaTuka (TeoMeTpus)» pa3paboTaHa Ha
OCHOBAHUU CIICAYIOIINX TOKYMEHTOB!
1. TlpumepHoit mporpaMmbl cpenHero (IOJIHOTO) oOmero oOpa3oBaHHs IO MaTeMaTUKe.
Marematuka. Copaepxanue oOpazoBanus: COOpPHHK HOPMAaTHBHO-TIPABOBBIX JIOKYMEHTOB U
METOJUYECKIX MaTEpUasIOB.
2. llporpammsbl 001meoOpa3oBaTeNbHBIX yupexaeHui, I'eomerpus 10-11 kacchl.

Mockaa «IIpocemenue» 2009r. CoctaBurens T.A.bypmucrposa.
3. @enepanbHblii KOMIOHEHT TOCYAApCTBEHHBIX O0pa30BaTelIbHBIX CTaHAAPTOB CPETHETO
(momHOTO) 00I1IeTo 00pa3zoBanus (mpuka3 MunoopHayku ot 05.03.2004r. Ne 1089).

O0mas xapakTepucTuKa y4eOHOro npeamera

['eomerpuss - OOMH U3 BAXKHEMIIMX KOMIIOHEHTOB MaTeMaTH4YecKoro o0pa3oBaHMf,
HEOOXOAUMBIN 151 MPUOOPETEHHSI KOHKPETHBIX 3HAHUN O MIPOCTPAHCTBE U MPAKTUYECKU 3HAYUMBIX
yMeHu#, (opMupoBaHMs fA3bIKA ONUCAHHUA OOBEKTOB OKPYXKAIOIIEro MHpa, JUIsl pa3BUTHS
IIPOCTPAHCTBEHHOTO BOOOPAKEHUSI U MHTYULIMU, MATEMaTUYECKON KYJIbTYpbI, AJIs 3CTETUUECKOIO
BOCIIUTaHMs ydaluxcs. M3ydeHne reoMeTpiuy BHOCUT BKJIAJ B Pa3BUTHE JIOTMUECKOTO MBIIUIECHUS,
B (QopmMHupoBaHUE MOHATHUS JAOKa3arenbcTBa. Kypc reomerpuss BXOAMT B 4YMCIO JWUCLUILIMH,
BKJIIOYEHHBIX B Y4E€OHBIH IJIaH.

IeJsibI0 IPOXO0XKIEHUS HACTOSIIEr0 Kypca SBIISETCS:

- OBJIAJIECHHEe CHCTEMOM MaTeMaTH4YeCKMX 3HAaHUW U YMEHMH, HEOOXOJUMBIX AJIsi NMPUMEHEHUS B
NPAaKTUYECKOHN eATENHOCTH, U3YUYEHHS] CMEKHBIX AUCIUIUINH, TPOAODKEHHST 00pa30BaHus;

- MHTeJUIEKTyaJbHOe pa3BUTHE, (OPMUPOBAHHUE KAaYECTB JTMUYHOCTH, HEOOXOJUMBIX YEJIOBEKY IS
MOJTHOIICHHON JKM3HH B COBPEMEHHOM OOIIECTBE: SICHOCTh M TOYHOCTH MBICIH, KPUTHYHOCTH
MBILIUICHHUS, MHTYUIMS, JIOTHYECKOE MBIIUIEHHUE, 3JEMEHThl aJIrOPUTMUYECKOH KYIBTYpHI,
MPOCTPAHCTBEHHBIX MPEJICTaBICHNUH, CHOCOOHOCTh K IIPEOA0IEHHUIO TPYIHOCTEH;

- (hpopMupoBaHue npeacTaBIeHUNH 00 UIESIX U METO/IaX MaTeMaTHKU KaK YHUBEPCAIBbHOTO S3bIKa
HAyKH U TEXHUKH, CPEACTBA MOJIETTUPOBAHUS SIBJICHUI U MTPOLIECCOB;

- BOCIIUTaHHWe KYJIbTYpbl JUYHOCTH, OTHOLIEHUSI K MaTeMaTHKe KakK K YacTH OOIIedYeIoBeYecKon
KYJIbTYpbI, IOHUMaHUE 3HAUMMOCTH MaTeMaTHKH JJIs HAyYHO-TEXHUUECKOI 0 Iporpecca

B xone ee nocTukeHus pelaroTcs 3a1a4um:

U3y4eHHE CBOWCTB IMPOCTPAHCTBEHHBIX Tel, (OPMHUPOBAHHE YMEHHUS NPUMEHSATH IMOJy4YeHHbIE
3HaAHMS ISl pEHICHUS TPAKTUYECKUX 3a]1a4.

B pe3ynbraTte npoxoxaeHus MporpaMMHOTo MaTtepuaia oOyJyaromuics uMeeT MpeacTaBjieHue o:
1) maremMaTuke KaK YHUBEPCAIBHOM SI3bIKC HAYKH, CpPEACTBE MOJICIMPOBAHMS SBICHUHA U
poIeccoB, 00 UAEAX U METO/1aX MaTEMAaTUKH;

2) 3HAYECHUH MPAKTUKUA U BOMPOCOB, BO3HHUKAIOIIMX B CAMOW MaTeMaTHKe JJisi (GOPMHUPOBAHHS U
pa3BUTHS MAaTEMaTHUECKON HAYKH;

3) yHHBepcalbHOM  XapakTepe 3aKOHOB JIOTMKM  MaTeMaTHYeCKUX  pacCyKACHHH, X
IPUMEHUMOCTH BO BCEX 00JIACTAX UEIOBEUECKOM NesITeTbHOCTH;

3HaeT (MpeaAMEeTHO-MH(POPMAIIMOHHAS COCTABIIAIONIAs Pe3yIbTaTa 00pa3oBaHus):

KakuM o00pa3oM TeOMEeTpHs BO3HMKIA U3 TMPAKTHYECKUX 3a1ad 3eMIIEeMepHs; IPHMEphI
reOMETPUUECKUX OOBEKTOB U YTBEPKACHUHN O HUX, BAXKHBIX JUIS IPAKTUKH;

yMeeT (IesTeIbHOCTHO-KOMMYHUKATUBHASI COCTABIISAIONIAs pe3yibTaTa 00pa3oBaHus):

OBJIa/IEBaTh MaTEMaTUYECKUMH 3HAHUSMH U YMEHUSIMH, HEOOXOAUMBIMU B TMIOBCEIHEBHOW KU3HH,
JJI1 U3YUCHUS IIKOJIBHBIX €CTCCTBCHHOHAYUYHBIX JHUCHUIIIIMH Ha 0a3oBOM YpOBHEC, IJIA MOJTYYCHHA
o0pa3oBaHus B 00J1aCTAX, HE TPEOYIOIUX YIITYyOJIeHHON MaTeMaTu4ecKoi MOATrOTOBKY;



N3menenns u 000CHOBaHMS

B 10-11kmaccax 3a ocHOBY B3siTa 24 mnporpamma. Yacsel riaBbl «HekoTopsie cBeneHHS U3
wianumerpun» (124) opueHTHpOBaHHAass Ha NPOPUIBHBIA YPOBEHb IEpepacrpeseNeHbl Ha
CJIEIYIOIUE TEMBI:

Brenenue — 1u

[TapannenbHOCTh MPSIMBIX U MNIOCKOCTEN — 44

[leprieHAUKYIAPHOCTD MPSIMBIX U IJIOCKOCTEN — 44

MHuororpanHuku — 34

W3 noBTOpeHus B3su 2 yaca Ha «MHOTrOrpaHHUKN Y.

MecTto npeamera B 6a3UCHOM Y4eOHOM IJIaHE
CornacHo ¢enepaibHOMy 0a3MCHOMY y4eOHOMY IUIaHy JUIs OOpa30BaTENIbHBIX YUPEIKICHHIMA
Poccuiickoit ®enepanuu Ha HM3y4YCHHE TEOMETPUU HA CTYNEHU CpeIHEro (IMOJTHOro) OOIIero
obpaszoBanus orBogurcs B 10 kimacce 68 wacoB (2 uwaca B Hememo) u 11 kimacce orBoautcs 68
gacoB (2 yaca B HEJIEIIO).

OcHoBHasi popma opranusanum oOpa3oBaTEIbLHOrO MPOLIECCa - KIIACCHO-YPOYHAsl CUCTEMA.

[IpenycmarpuBaeTcs IpUMEHEHUE CIAEAYIOIINX TEXHOJIOTUI 00ydeHus:
- TpaIMLINOHHASI KJIIACCHO-YpOYHaA,
- ITPOBBIE TEXHOJIOTUH,
- 3JIEMEHTHI IPOOJIEMHOr0 00Y4EHHUS,
- TEXHOJIOTMH YPOBHEBOH nu(depeHnuanmy,
- 3JI0pOBbE COECPETaAOIINE TEXHOJIOTHH,
- UKT.
Buasl u popmMbl KOHTPOJIA:

[IpomexyTouHas aTTecTanys MPOBOJUTCS B (POPME TECTOB, CAMOCTOSITENIbHBIX, IPOBEPOUHBIX
paboT B KOHIIE JIOTHYECKU 3aKOHUEHHBIX OJIOKOB y4eOHOro MaTepHuaa.

B 10 ku. pacnpenenenue tem: «Bpenenune B crepeomerputon- 4 4., «llapamienbHOCTh
npsiMbIx M miockocrei» -20 4., «llepneHAMKyIsSpHOCTh MNpSAMBIX M IIOCKOCTEW» -21 4.,
«MHororpanHukn» -19 4., «IloBropenne»-4u.

B Teuenue roja npoBoAATCS KOHTPOJIbHbIE pabOoThI - 4 yaca, KOTOpBIE pacHpeeseHbl o pa3ienaM
cienyromumM odbpazom «llapannenbHOCTh NPSAMBIX U IIIOCKOCTEN, «[lepneHaAuKyaspHOCTh IPSIMbIX
U TUIOCKOCTEW», « MHOTOTpaHHUKN.

3ayersl - 3 yaca, KOTOpPBIE pacHpeeieHbl 10 pasenam cienyromuM odpazom: «llapamnensHoCTh
IPSIMBIX U IIJIOCKOCTEN», «IlepnenauKyasapHOCTh NPAMBIX U INIOCKOCTEH », « MHOTrOrpaHHUKN.

B 11 kiu. mpomexyTrouHas aTTecTaluss IPOBOAUTCA B (POpPME TECTOB, CaMOCTOSITENBbHBIX,
IPOBEPOUYHBIX pabOT B KOHIIE JIOTHYECKH 3aKOHYEHHBIX OJIOKOB Y4eOHOro Marepuaia.

B teuenue rona npoBoAsITCS KOHTPOJIbHBIE Pa0OTHI - 3 yaca, KOTOPBIE paclpeaesieHbl [0 pa3ienam
cleAylomuM obpazoM: « Memoo koopounam 6 npocmpancmeey, «L{ununop, Kowyc, wapy,
«Obvembl meny.

3ayeTsl - 4 4Yaca, KOTOpbIe paclpejelieHbl MO pa3zienaM cienyromuM olOpa3oMm: «BekTopsl B
IPOCTPAHCTBE», « Memoo koopounam 6 npocmpancmeey, «L{unundp, kouyc, wapy, «Obvembl
meiny

YMK
DJIEKTPOHHBIE IPOIPAMMBI:
)13nat. «lpoda» u pupma «JOC» Maremaruka 5-11 k1.
2)Uznar. «/Ipodar,Maremaruka 5-9 K.
IIpudopsl u 000pynOBaHMeE.
[{upKyab, TpPAHCIIOPTUP, U3MEPUTEIBHAS JINHENKA, TPEYTOJIBHUKH, KAJIBKYJISITOP.
[Tnakarer: Nel 18 reomerpus 10-11 kit



COAEPXAHUE
10 kuaacc (24 B HepeM10, Bcero 68 4)

1. Beenenue (4u).

IIpencraBnenue pasgena reoMeTpun -  crepeoMeTpud. (OCHOBHBIE — TOHATHUSA
CTepeoMeTpUH. AKCHOMBI CTEPEOMETPHM M HMX CJIEACTBHS. MHOTOTpaHHUKHU: KYO,
napajuleJienunes;, MpsMOYTOIbHBINA Napajuleleue, Ipu3Ma, NnpsMas INPU3Ma, IPABUIbHAS
Ipu3Ma, IMpaMuaa, paBwiIbHas nupamuaa. MoaennpoBaHue MHOIOTPAaHHUKOB U3 Pa3BEPTOK U
C IIOMOILBIO T€OMETPUUECKOI0 KOHCTPYKTOPA.

Heab: osnakomums yuawuxcsi ¢ OCHOGHLIMU CEOUCMEAMU U CHOCOOAMU 3A0AHUS
na0CKoCmu Ha 6ase 2pynn akcuom cmepeomempuu U ux cieocmeui.

OcHOBHAasA 1Meab -chopMupOBaTH MPEICTABICHHS yJAIIMXCS 00 OCHOBHBIX
MOHATHAX M AaKCHOMax CTEPEOMETPUHU, IO3HAKOMHUTH C OCHOBHBIMU INPOCTPAHCTBEHHBIMU
¢durypamu 1 MOJAEIMPOBAHHEM MHOTOI'PAaHHHUKOB.

OCOOEHHOCTBIO YyYeOHHMKA SIBISIETCS paHHEE BBEACHUE OCHOBHBIX IPOCTPAHCTBEHHBIX
¢buryp, B TOM 4uCIlie, MHOTOTPAaHHUKOB. JlafoTCs HECKOJIBKO CITIOCOOOB M3TOTOBIICHHS MOJEIEH
MHOTOTPaHHUKOB W3 pa3BEepTOK U TI'E€OMETPUYECKOr0 KOHCTpPYKTOpa. MoaenupoBaHue
MHOTOTPAaHHUKOB CIYXKUT BaXXHBIM (DaKTOPOM pa3BUTHs MPOCTPAHCTBEHHBIX NPEICTaBICHUN
ydalmxcs.

2. ITapa/uteJIbHOCTH NPSAMBIX H II0CKOCTEH (204).

Ilepecekaromyecs, NnapajuieNbHbIE W CKPELIMBAIOIIUECS IPSIMbIE B IIPOCTPAHCTBE.
Knaccudukanuys B3aMMHOIO pacloiOXEeHHs JBYX IMpsMBIX B mpocTpaHctse. IIpusHak
CKPEIMBAOIINXCSA TNpAMbIX. [lapauienpHOCTH HpsAMOM M IJIOCKOCTH B IPOCTPAHCTBE.
Knaccudukainys B3aMMHOTO pacrnojoXeHus NpsMoi u miuockoctu. [Ipu3Hak napamieabHOCTH
npsMoil u 1ockoctu. IlapamnensHocTh JBYX Iutockocted. Kiaccudukanuss B3auMHOIO
pacniosiokeHust AByX IutockocTed. [Ipu3Hak mapamiesnbHOCTH ABYX IUIOCKOocTed. [Ipusnakm
NapaJUIEIbBHOCTH JBYX NPSMBIX B IPOCTPAHCTBE.

Hean: oamv yuawumcsa cucmemamuueckue 3HAHUA O NAPANNETbHOCMU NPAMbBIX U
nao0CcKOCmel 6 npoCmpancmee.

OcHOBHAasg 1enb - chopMUPOBATh MPEACTABICHUS YYAIIUXCA O MOHSATHHU
NapaJUIEIbBHOCTH U O B3aUMHOM pAacIlOJOXEHUHM MPSAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE,
CUCTEMAaTUYECKH M3Y4YUTh CBOMCTBA NapAJUICNIBHBIX NPSIMBIX M IUIOCKOCTEH, IO3HAKOMHUTH C
MOHATHSIMU BEKTOpA, MAPAJUIENBHOIO MEPEHOCA, MAPAIIENIBHOIO NPOEKTUPOBAHNS U HAy4UTh
n300paxkaTh MPOCTPAHCTBEHHBIE (UTYPHI HA IJIOCKOCTH B MapaJUIEIbHON MPOEKIIUH.

B nanHO# Teme 0060011at0TCS U3BECTHBIE U3 IUIAHMMETPUU CBEACHUS O MapauleIbHBIX
NpsAMBIX. BOJBIIYIO NMOMOIIL NMPHU WIUIFOCTPALMM CBOWCTB IMAPAJUIEIBHOCTH W IIPU PEIIECHUU
3aJ1a4 MOTYT OKa3aTh MOJEJIM MHOTOTPaHHHUKOB.

37ech ke ydalmecs 3HaAKOMSTCS C METOJOM HM300pa’keHUsl MPOCTPAHCTBEHHBIX (QUTyp,
OCHOBAaHHOM Ha MapajUIebHOM NPOEKTUPOBAHUM, MOJIY4YalOT HEOOXOAWMBIE NpPAaKTUYECKHE
HaBBIKM 110 HW300PKEHHUIO TMPOCTPAHCTBEHHBIX (Uryp Ha Tuiockoctd. [ns yraybrmeHHOTO
W3y4YEHUs MOTYT CIIY’KUTh 3a/1a4l HAa TOCTPOEHNE CEYEHNI MHOTOT'PAaHHHUKOB IIOCKOCTBIO.

3. IlepnieHAMKYJISIPHOCTH NPSAMBIX U II0CKOCTEi(214).

Yrom Mexay mHOpsAMBIMH B IpocTpaHcTBe. [leplneHIuKYyIspHOCTh  MPSIMBIX.
[lepneHuKynApHOCTh MPAMON M IUIOCKOCTH. [Ipu3HaK mNepHEeHAMKYISIPHOCTH NPSIMON U
II0CKOCTH. OpTOrOHAaNBHOE NPOEKTHUpOBaHME. [leprneHIuKynsp M HAKIOHHAsA. YTOl MEeXIy
IpsAIMOM W IUIOCKOCTBIO. JIByrpaHHbIM yrojl. JIMHEHHBIM yroia JBYTPAHHOIO  yIJa.
[lepnenuKynspHOCTh IUIOCKOCTEW. IIpH3HaK NEpPHEeHAMKYIIPHOCTH JBYX IUIOCKOCTEH.
PaccrosiHne Mexny TOUKaMu, IPSMBIMH U MIJIOCKOCTSIMHU.

Heab: oame yuawumes cucmemamuyeckue 3HaHUs 0 NEPREHOUKYIAPHOCIIU NPAMbBIX U
NI0CKOCMell 8 NPOCMPAHCMEe; 86eCu NOHAMUE Y2106 MeHCOY NPAMBIMU U NIOCKOCHAMU.

OcHoOBHAasg menab - cPopMUPOBATH MPEACTABICHUS YUAIIUXCS O MOHATHUSIX
NEPIEHIUKYISIPHOCTH TMPAMBIX M IUIOCKOCTEW B IPOCTPAHCTBE, CHUCTEMATHYECKU H3Y4UTh
CBOMCTBA NEPIECHANKYIISIPHBIX NPSMBIX U IUNIOCKOCTEH, IO3HAKOMUTD C MMOHATHEM LIEHTPAJIIBHOTO



MPOCKTUPOBAHMSI W HAyYUTh H300paKaTh MPOCTPAHCTBEHHBbIE (UTYyphl HA TMJIOCKOCTH B
LEHTPAITBHON MPOEKIIUH.

B nmamHo#i Teme 00OOIIArOTCS W3BECTHBIE W3 IUIAHUMETPUU  CBEACHHUS O
NEPHEeHIUKYISAPHBIX  MPSAMBIX.  boNblIyl0  MOMOLIb  MpPU  WUIIOCTPAlMM  CBOMWCTB
MEPICHINKYISIPHOCTH U TIPU PEIICHUH 3a7ad MOTYT OKa3aTh MOJIEIH MHOTOTPaHHUKOB.

B kayecTBe JOMOJHUTEIHLHOrO MaTepuana ydyaliuecs 3HAKOMATCS C METOJOM
M300paXeHUS MPOCTPAHCTBEHHBIX (PUTYP, OCHOBAHHOM Ha [IEHTPATHLHOM MpoeKTHpoBaHUH. OHU
Y3HAIOT, YTO LEHTPAJIbHOE MPOCKTUPOBAHUE HCIOIB3YETCSI HE TOJIbKO B I'€OMETPHUM, HO U B
xuBomucH, (ororpaduu W T.A., YTO BOCHPHUATHE YEIOBEKOM OKPYXKAIOIIUX TMPEIMETOB
MOCPEACTBOM 3PEHHUS OCYIIECTBIIAETCS 10 3aKOHAM LIEHTPAJIBHOTO MPOEKTUPOBAHUS. Y Yaluecs
MOJIy4at0T HEOOXOIMMBIC MPAKTUYECKUE HABBIKH MO M300pPaKEHUIO MPOCTPAHCTBEHHBIX (hUTyp
Ha TUIOCKOCTH B LIEHTPAJILHOM MPOEKIIHH.

4. Muororpanauku(19y).

MHuororpansabie yribl. BbImykiible MHOTOTpaHHMKM M UX cBoicTBa. I[IpaBuiibHbIe
MHOTOTPaHHUKH.

Hean: cpopmuposamv y yuawuxcsi npeocmasierue 00 OCHOBHLIX — BUOAX
MHO202PAHHUKOG U UX CEOUCMEAX, PACCMOMPENb NPABUTbHbIE MHO20SPAHHUKU.

OcCHOBHAaS L€ b - MO3HAKOMUTH YYAIIUXCS C OHATUSIMUA MHOTOTPAHHOTO yIia U
BBIITYKJIOTO MHOTOTPAaHHUKA, PACCMOTPETh TeopeMy Jilepa M ee NPHIOKEHHUS K PEUICHUIO
3ama4, cGOPMHUPOBATH MPEJICTABICHHUS O TMPABUIbHBIX, MONYNPABUIBHBIX M 3BE3JYaThIX
MHOTOTpaHHHUKAX, TOKA3aTh MPOSBICHUS MHOTOTPAHHUKOB B IIPUPOJIC B BUJIE KPUCTAILIOB.

Cpenu mpocTpaHCTBEHHBIX (UTYp 0coOOe 3Haue€HHE HMMEIOT BBIMYKIbIE (UTYpBI U, B
YaCTHOCTH, BBIMTYKJIbIE MHOTOTpaHHUKH. Teopema Diliepa 0 4yucie BEPIIUH, pedep U TrpaHei
BBIMYKJIOTO MHOTOTPAaHHUKA WUIPAaeT BAXHYIO POJb B PA3IMYHBIX 00JACTIX MaTeMAaTUKH U €€
npwIoKeHUsX. [Ipu n3ydeHnn nmpaBUIbHBIX, TOTYIPABIWIBHBIX U 3BE€31YaTHIX MHOTOTPAHHUKOB
ClieyeT HWCIOJIb30BaTh MOJIEIM 3TUX MHOTOIPAHHUKOB, M3TOTOBJIEHHE KOTOPBIX OMHCAaHO B
yueOHHKe, a TakKe rpadudeckre KOMIbIOTEPHBIE CPEICTBA.

IMoBTOpenue(44).

11 xaacc (24 B Heaen1o0, Bcero 68 u)

1. BexTopsl B mpocTpancrie.(64).

[TonsaTne BekTopa B mpocTpancTBe. CloKEHNE U BBIYUTaHUE BEKTOPOB. Y MHOXKECHHE
BeKTOpa Ha yncno. KoMrianapHbie BEKTOPHI.

Lesib: 3aKperIeHnEe U3BECTHBIX YYAITUMHCS U3 Kypca IUIAaHUMETPUHU CBEJICHHH O
BEKTOpaxX U JICUCTBUAX HAJl HUMH, BBE/ICHUE TTOHITHS KOMITJIAHAPHBIX BEKTOPOB B IPOCTPAHCTBE
¥ pacCCMOTPEHHUH BOIPOCA O PA3I0KEHUH JII0O0T0 BEKTOpa MO0 3 JAaHHBIM HEKOMILJIAHAPHBIM
BEKTOpaM.

2. MeToa koopauHat B mpocrpancrse. (15 ).

[IpsiMmoyronbHas cucreMa KOOpAMHAT B MPOCTpaHCTBE. PaccTosiHMe MeXAy TOYKaMHU B
npocTtpaHcTBe. BekTopel B mpoctpaHcTBe. J[nmmHa BekTopa. PaBeHCTBO BekTOpOB. CloKeHHE
BEKTOPOB. YMHOXKEHHUE BeKkTopa Ha uucio. KoopauHatel Bekropa. CKalsipHOE NMPOU3BEJCHHE
BEKTOPOB.

Heas: s6gedenue nowsmue npAMoy2oabHOU CUCTEMbI KOOPOUHAM 8 NPOCMPAHCHEe;
3HAKOMCMEB0 ¢ KOOPOUHAMHO-8EKIMOPHBIM MEMOOOM peuleHuUs: 3a0a.

Lenu: chopMupoBaTh y ydamuxcsi yMEHUs MPUMEHSTh KOOPIWHATHBIA U BEKTOPHBIN
METOABl K PEIICHUIO 33aJad Ha HAXOXKICHHWE UIMH OTPE3KOB M YIJIOB MEXKIY MPSIMBIMH U
BEKTOpaMH B MPOCTPAaHCTBE. B XxoJie M3yyeHHs TeMbl 1esIeco00pa3HO MCIOJIB30BaTh aHAIOTHIO
MEXIy pPacCMaTPUBACMBIMH TOHITHSAMH Ha IUIOCKOCTH M B MPOCTPAHCTBE. DTO TOMOMKET
y4amumMmcs 6osiee Tiy00KO U OCO3HAHHO YCBOMThH M3Y4aeMblii MaTepHal, YACHUTb COJEpKaHUe U
MECTO BEKTOPHOTO M KOOPJAWHATHOTO METOJIOB B KypCe T€OMEeTPHH

OcHOBHas 1 eJb— 0000MUTh U CHCTEMATU3UPOBATH MPEACTABICHUS yUAIUXCS O
JIEKapTOBBIX KOOpIWHATaX W BEKTOpaX, IMO3HAKOMUTH C TIOJSIPHBIMH H CHEpUIECKUMU
KOOp/AMHATaMH.

W3yuenne KOOpAMHAT M BEKTOPOB B TPOCTPAHCTBE, C OJHOW CTOPOHBI, BO MHOTOM
MOBTOPSAET H3YyYEHHE COOTBETCTBYIOUIMX TEM IUIAHUMETPUH, a C JAPYrOod CTOPOHBI, JaeT



anreOpandecKuii METO PEIICHHUSI CTEPEOMETPUYECKHX 3a/1a4.
3.luaunap, kouyc, map (16 1)

OcHoBHBIE 371eMeHTHI chepbl U mapa. B3aumHoe pacronokeHue cepbl U MIOCKOCTH.
MHororpaHHMKH, BOUCAHHBIE B cpepy. MHOrOrpaHHUKH, ONUCaHHbIE 0KOJIO cdepbl. [lmmmuap u
KOHYC. DUrypsl BpalicHusl.

Heasw: svipabomka y yuawuxca cucmemamuyeckux c6eo0eHull 06 0CHOGHbIX 8UOAX Mmell
spawyenusl.

Hesm: nath yyamumcs cucTeMaTHYecKre CBEJEHUsI 00 OCHOBHBIX BUJaX TeJl BpalllEHHs.
N3yuenue xpyripix Ten (UWIMHIpA, KOHYyCa, [Iapa) 3aBeplIaeT U3yUY€HHUE CHUCTEMbl OCHOBHBIX
IIPOCTPAHCTBEHHBIX I'€OMETPUUECKUX Tell. B Xole 3HaKOMCTBa C TEOPETHYECKUM MaTepHUaioM
TEMbI 3HAYUTEJIBbHO PA3BUBAIOTCS MPOCTPAHCTBEHHBIE NMPEACTABICHUS YUAIIUXCS: KPYTJble Tea
paccMaTpuBaTh Ha IpUMEpPEe KOHKPETHBIX TIE€OMETPUUYECKUX Tel, Uu3ydaTb B3aUMHOE
PacrosoKeHUe KPYTriblX Tel U IUIOCKOCTEN (KacaTeabHbIE M CEKYIHE INIOCKOCTH), 03HAKOMUTh
C MOHATHUAMHU ONHMCAHHBIX M BIMCAHHBIX NPHU3M M nupamui. Pemars 0ojblloe KOJINYECTBO
3aJa4, YTO MO3BOJIAET MPOJOKUTH paboTy 1Mo  (OPMHPOBAHUIO JIOTUYECKUX U TpaHuuecKux
YMEHUH.

OcHOBHas 1 e b— cPOpMUPOBATH MPEACTABICHHS yUaIIUXCs O KPYIJIbIX TENax,
U3YUYUTh CIydyal MX B3aHUMHOIO PacIlOJIOKEHHs], HAyYUTh U300pa)kaTh BIIMCAHHbIE U ONMCAHHBIE
¢burypsi.

B nanHol TemMe 00001IatOTCS CBEAECHUS U3 IUIAHUMETPUM 00 OKPYXKHOCTH U KpyTe, O
B3alMHOM pacCIOJIOKEHUHU NMPSMOIM U OKPYKHOCTH, O BIIMCAHHBIX U ONMCAHHBIX OKPYKHOCTSIX.
31ech ydalgecs 3HaAKOMATCS C OCHOBHBIMH (DUI'YpaMu BpallleHHs, BBIACHSIOT UX CBOMCTBA,
ydarcs MX HM300pakaTb M peliaTh 3aJadyd Ha ¢urypsl BpauleHus. @opmupoBaHuio Oosee
rITyOOKHMX MPEICTABICHUN yJallluXcst MOTYT CIYXKHTb 3a/1aud Ha KOMOMHAIIMM MHOT'OI'PaHHUKOB
1 GuUryp BpalieHusl.

4. Oobembl Tea (17 4).

[TonsitTne obOvemMa w ero cpoiictBa. OO0BEM IWIMHIPA, MPSIMOYTOJIHLHOTO
napamenenunena U npusmel. [Ipunuun KaBanbepu. O6bem nupamuapl. O0beM KoHyca U
yceueHHOro konyca. O0beM mapa u ero yacteil. Ilnomans moBepXHOCTM MHOTOrpaHHHKA,
LHWINHAPA, KOHYCa, YCEYEHHOro KoHyca. [liomanb moBepXHOCTH 11apa U ero 4acTeil.

Hean: cucmemamusayus uzyuenus MHO2OZPAHHUKOS U MeJl BPALYEHUS 8 X00€ PeUeHUs]
3a0ay Ha @vlYUCIeHUe UX 00bEeMO8.

Lean: mpogomKUTh CUCTEMATUYECKOE M3YUEHHE MHOTOTPAaHHUKOB M TEJI BPAILLEHUS B
XOJIe pelIeHNs 3a]]a4 Ha BBIYMCIIEHUE X 0OBEMOB.

[TonsitTue o0bemMa BBOAUTH MO AHAJIOTMM C IMOHITHEM IUIOMIAAU IJIOCKOW (QUIYphl U
(opMyIMpOBaTH OCHOBHBIE CBOMCTBA OOBEMOB.

CymecTBoBaHME U €IMHCTBEHHOCTh OOBbEMa Tela B IIKOJIBHOM KypCce€ MaTeMaTUKH
MPUXOJUTCSA NPUHUMATh 0€3 10Ka3aTeIbCTBa,

TaKk Kak BOMNpoc 00 oObeMax MNPUHAMIEKHUT, N0 CYLECTBY, K TPYAHBIM pa3jeiaM
BbIcIIe MateMaTukH. [103TOMy HYXHbIE pe3yJIbTaThl YCTaHABINUBATh, PYKOBOJCTBYSCH OOJIbIIE
HarJIIJHBIMU COOOpaKeHUsIMH. Y4eOHBI MaTepuan IJIaBbl B OCHOBHOM JIOJIKEH YCBOUTHCS B
IIpOLIECCE PELICHUs 3a/1au.

OcHoBHas 1 eJab—chopMUPOBATH MIPEACTABICHUS yUaIIUXCS O MOHATUIX 00BbeMa
U TJIOLIA/IU TIOBEPXHOCTH, BBIBECTH (HOPMYJIbI 0OBEMOB U IUIONIA/IeH MTOBEPXHOCTEH OCHOBHBIX
MPOCTPAHCTBEHHBIX (QUTyp, HAyYUTh pellaTh 3a/add Ha HaxokJeHue oO0beMOB M IuIOLIanei
ITIOBEPXHOCTEH.

N3ydyenne o0ObeMOB 0000mIaeT W CHUCTEMATHU3UpPYEeT MaTepuaia IUIAHUMETPUHU O
Iomazsax miockux ¢uryp. Ipu BeiBoge Gpopmyn 00beMOB uconb3yeTcs npuHuui KapanbepH.
OTO MO3BOJISET YHCTO T€OMETPUYECKUMHU METOJaMH, 0€3 HCIOJb30BaHUS HHTErpana Wiu
MPEJeNLHOTO Nepexo/ia, HAUTH 00BEMbl OCHOBHBIX NMPOCTPAHCTBEHHBIX (UTYp, BKIIIOYast 00beM
1apa U ero 4acrem.

[IpakTyeckass HampaBIE€HHOCTb 3TOM TEMBl OMNpeAesseTcs OOJbIIUM KOJIUYECTBOM
pa3zHoO00pa3HBIX 337a4 Ha BEIYHCIEHUE 0O0BEMOB U TUIONIA/IEH TOBEPXHOCTEM.

IHoBTOpenue (14 4.)

Heasn: nosmopenue u cucmemamuzayus mamepuana 11 knacca.

Llean: noBTOPUTH U OOOOIIUTH 3HAHUS M YMEHHS, YUalIMXCS Yepe3 PEelLIeHUe 3a/ad 110



CIIEIYIOIIMM TEMaM: METOJl KOOpPAMHAT B MPOCTPAHCTBE; MHOTOTPAHHUKU; TEJla BpallleHUs;
00BEMBI MHOTOTPAHHUKOB U TeJl BpaIlleHUs

Tpe0oBaHUA K YPOBHIO NOATOTOBKH YYaIIUXCS.

B pe3ynbrare nuzydyenus kypca reomerpun 10-ro kiacca yqamnimecs J0KHbI YMETh:

pacmo3HaBaTh Ha dYepTeXKax MW MOJEISIX MPOCTPAHCTBEHHBIE (HOPMBI; COOTHOCHTH
TpexXMepHble OOBEKTHI C UX OMUCAHUSIMU, U300paKEHUSIMHU;

ONMHUCHIBAaTh B3aMMHOE PACIOJIOKEHHUE TPSIMBIX W  IUIOCKOCTEM B  IMPOCTPAHCTBE,
apryMEeHTHPOBATh CBOU CYKJIEHUS 00 3TOM PaCIOI0KEHHUH;

aQHAIM3WPOBATh B MPOCTEHIIMX CIlydasxX B3aUMHOE pACIONOXKEHHE OOBEKTOB B
MIPOCTPAHCTBE;

M300pakaTh OCHOBHBIC MHOTOTPAHHUKH M KPYTJIBIE TEJA; BBIOJHATH YEPTEKHU M0 YCIOBUAM
3azauy;

CTPOUTH MPOCTEHIINE ceueHUs: Ky0a, IpU3Mbl, TUPAMU/IBI;

peliarh IaHUMETPUYECKHE U IMPOCTEHIINE CTEPeOMETpPUUYECKUE 3aJaud Ha HaXOXIACHHE
TCOMETPUUYECKUX BEIIMYUH (JUTHH, YIIIOB, TUIOMIA N, 00HEMOB);

UCIOJIb30BaTh NPU PELICHUH CTEPEOMETPUUYECKUX 3a/ay IUIaHUMETpuuyeckue ¢GakThl U
METO/IbL;
MIPOBOAMTH TOKA3aTEIbHBIE PACCYKICHHS B XO/I€ PEILICHUS 3a7a4;

TPEBOBAHMSA K YPOBHIO
MNOAI'OTOBKH BbBIITYCKHHUKOB

B pe3yabTaTe U3y4CHUSI MATCMATUKHU HA 0a3oBOM YPOBHE YYCHUK JOJ/IZKCH

3HATH/IOHUMATD

o 3HAUYEHUE MATEMaTHYEeCKOW HayKu NJs pelIeHHUs 3a7ad, BO3HUKAIOIIUX B TEOPUU U
MPaKTUKE; IIUPOTY U B TO K€ BPEMsS OTPAaHUYCHHOCTb MPUMEHEHUS MaTeMaTUYeCKHX
METOJIOB K aHAJIU3Y U HUCCIEA0BAHUIO MPOIIECCOB U SBICHHI B IPUPOJIC U OOIIECTBE;

o 3HAYCHUEC TIPAKTUKU KW BOIPOCOB, BO3ZHUKAIOLIUX B caMoOi MaTeMaTHKe JJIsA q)OpMI/IpOBaHI/ISI u

pa3BUTUA MaTeMaTHYECKOM HAYyKH, HUCTOPUIO Pa3sBUTHUA TIOHATHA qucia, CO31aHHuA
MaTeMaTU4YCCKOTIO aHaJIn3a, BOSHUKHOBCHUA U PA3BUTUA T'COMCTPUH,

. YHUBEPCAIBHBIN XapaKTep 3aKOHOB JIOTUKU MaTEMaTUYECKUX PACCyKJIEHUH, UX IIPUMEHUMOCTb BO
BCEX 00JIACTSIX YEIIOBEUECKOH NI TeIbHOCTH;

ITEOMETPUA
yMeThb

. pacmo3HaBaTh Ha YEPTEKaX M MOJACSIX MPOCTPAHCTBEHHBIC (OPMBI; COOTHOCHUTH TPEXMEPHBIC
0OBEKTHI C X OMUCAHUSIMU, H300PKECHUSIMHU;

. OIMCHIBATh B3aUMHOE PACIIONIOKECHUE MPSAMBIX U IJIOCKOCTEH B MIPOCTPAHCTBE, APeYyMEHMUPOSAmb
C80U CYAHCOCHUSL 00 IMOM PACNOLONCEHUU,

° AHAJIM3UPOBAThH B IIPOCTEHUIIMX CIIydasx B3aUMHOE PACIIOIOKEHHE 00BEKTOB B MPOCTPAHCTBE;

. M300pakaTb OCHOBHBIE MHOTOTPAaHHUKUA W KPYTJIbIC TeEld; BBIMOJHITH YEPTEXKU MO YCIOBHSIM
3a/1ay;

° cmpoums npocmetiuiue cevenus Kyoa, npusmvl, RUPAMUObL;

° peliath IJIAHUMETPUYECKUE U IPOCTEHIKME CTepEOMETPUUECKHE 3aJaud Ha HaXOXJICHUC
TEOMETPUUIECKUX BEIMYWH (JUTUH, YTJIOB, TIIOMIAACH, 00hEMOB);

. WCIIOJNIb30BATh MPHU PEIICHUN CTEPEOMETPUUYCSCKUX 3a/1ad TUTAHUMETpUYeCKUe (PakThl 1 METOIBI,

° MIPOBOIMTH J0Ka3aTeIbHbIC PACCYKIACHUS B XOJ€ PEIICHUS 3a/1a4;

HCNOJb30BATh l'[pHOﬁpeTeHHl)le 3HAHUA W YMCHMHA B l'lpaKTI/l'leCKOﬁ ACATCJIbHOCTH H
HOBceHHeBHOﬁ JKU3HH JJIA:



WCCIeIoBaHusl (MOJICITUPOBAHUS) HECIOXKHBIX MPAKTUYECKUX CHTYallMii Ha OCHOBE HM3YYEHHBIX
dhopmyn 1 CBOMCTB QuUTyD;
BBIYHCICHUS OOBEMOB M TUIOMIAJICH TOBEPXHOCTEH NPOCTPAHCTBEHHBIX TEN TIPU PEUICHUH

MPAKTUYECKUX 3a/lad, HCIOJb3ysl NP HEOOXOMUMOCTH CHPABOYHHKH W BBIYUCIIUTEIBHBIC
YCTpOICTBA.
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