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e [IpenogaBatenb: PagyeHko KOnus CepreeBHa

e OIKOY «CtaBpononbCcKkoe nNpe3naeHTCKoe KageTckoe yunnuue», r.
CraBpononb

e [lpeameT: maTtemaTtuka

e Twvn ypoka: yCBOEHME HOBbIX 3HAHWUN

AHHOTaUuunA

DT0 3aHATHE SIBJISIETCSA IEPBBIM B N3y4eHUU TeMbI: «[IpsiMble U MIOCKOCTU B IPOCTPAHCTBE.
Ypok npennasHayeH s yqamuxces 11 kinaccoB. HoBu3Ha JaHHOTO ypoKa - 3TO HCIOJIb30BaHUE
IIPU U3y4EHHUH JJAaHHOM TE€MBI IPOrpaMMHOTI0 o0ecnieueHus 3ds max. YTo mo3BOIUT
[IPENoJaBaTel0 BHEIPUTh MHHOBAIMOHHbBIE TEXHOJOIMH B 00pa30BaTeIbHbBIN MpOIECC.

Benukasi KHUTa NpUPOALI MOKeT ObITH POYUTAHA
TOJILKO T€MH, KTO 3HAeT A3bIK, HA KOTOPOM
OHA HANKMCAHA, U ITOT SA3bIK — MATEMATHKA.
WtanbsiHCKUI MaTeMaTuK U QU3NK
Lanuneo I'anuneti (1564-1642)
BroxHoBeHMe HY:KHO B reOMeTPUM He MeHbIlle, YeM B M033MH.
Pyccknit moat A. C.Ihwkun (1799-1837)

MeToanuyecKkue peKOMeHIauM.
MaremaTuka: Kpuzuc uinu Tpuyme?
MOo3KHO C yBEpEHHOCTb CKa3aTh, YTO MPENoaBaTeslb MATEMATUKH B CBOEH paboTe
MOCTOSIHHO CTAJIKUBAETCS C PA3IMYHBIMU TPYJHOCTAMHU U MPOOIEeMaMH: KaK Hay4YUTh
JIOTUYHO MBICIIUTh, IPABUIIBHO CTABUThH BOMPOCHI, UCKAaTh aHAJIOTUH, a TIIABHOE — KaK
cenaTh yueOHbIN MPOLECC UHTEPECHBIM U aKTyallbHBIM [IOMBITKH pelnTh 3T
poOJIeMbI TPAJUIIMOHHBIMU METOJIAMHU HE JAI0T JKEeJIaeMOro pe3ynbTara, He
CHOCOOCTBYIOT Pa3BUTHIO TBOPUECKOM JIMYHOCTH.

Bo-niepBeix: wuHpOpMaTHKa TO3BOJSET YCHUJIUTh TO3HABATEIBHYIO JEATEIBHOCTD
CTYJICHTOB, BOCHHUTBHIBAET aJITOPUTMUYECKYIO KynbTypy. Hakowen, mis uHpopMaTUKH
MaTeMaTHKa SIBIIIETCS HEe TOJIhKO MaTEPUHCKOW HayKOH, cama mHGOpMaTHKa HEYKIOHHO
MaTEeMaTU3UPYETCS.

Humeepayus ungopmamuru ¢ opyeumu npeomemamu no360J5em pa3eums

Memoooi02udecKue NPUHYUNbL POCCULICKO20 0OPA308aHUSL:

o [Ipunyun adanmuenocmu;

e [Ipunyun pazsumusi,

o [Ipunyun ncuxono2uyeckou KoM@popmHocmu.

Metouyeckast 1ieJib JAHHOTO 3aHATHS — IEMOHCTpalMsl, 0TpabOTKa MPUEMOB U METOJIOB
(dbopMHUpOBaHMS KITFOUEBBIX KOMIIETEHINH, C HCIOJIb30BaHUEM IIPUEMOB U METOJIOB aKTUBU3AL[UU
MBICIIUTENBHON AESITEIbHOCTU. Beb Kak MOKa3bIBAIOT UCCIEIOBAHUS, Y YUEHUKOB IIpeo0IagaeT
KOHKPETHO-/JICIICTBEHHOE MBIIIIEHHUE, TaK Ha3bIBa€MOE MIPaKTHUECKOoe MblluieHue. 1
MPENNOYTEHUE, IO PE3YyIbTaTaM TecTa, ObLIO OTAAHO TAKUM (pOopMaM OpraHU3alMy 3aHITHH Kak:
IPYIIOBbIE, TApHBIE, IPAKTHUYECKHUE U 1abopaTopHble paboThl, urpossie popmbl. Ha qannom
3aHSTUU UCIOJIb3YIOTCS: UTPOBBIE TEXHOJIOTUH, paboTa B yueOHO-TBOpUECKUX Opurajax,
KOMIIBIOTEPHOE MOJIEIUPOBAHKE, UCCIEI0BATEIbCKUE TEXHOJIOTUH. TexHomorus o0ydeHus B
COTPYJHHYECTBE B 3HAUUTEIBHON MEpE MOKET ObITh peain30BaHa Ipu IPyNoBoii padbore ¢
UCI0JIb30BaHNEM KoMIbioTepa. [locTpoeHre KOMIIBIOTEPHBIX MOJIENIEN KaK HEJb3s Jy4Ille



MOAXOJIAT JJI1 COBMECTHOM paboThl B rpynnax. Bee wieHbl rpyniibl 3aMHTEpECOBaHbI B
pe3yibpTaTe, I03TOMY HEU30€XKHO B3auMOOOYUYEHHE HE TOJIBKO IO MPEIMETY, HO U 10 BOIIPOCAM
nH(pOpPMaLMOHHBIX TeXHOJorui. [Ipu 3TOM He TpedyeTcsi 0MHAKOBOIO YPOBHS Bia/eHUs
TEXHUYECKUMU CPEJICTBAMU, B IIPOLIECCE COBMECTHOM pabOThl IPOUCXOIUT COBEPIICHCTBOBAHHE
MIPaKTUYECKUX HaBBIKOB 00Jiee «C1a0bIX» YYEHUKOB.

[lepBbie 3aHATHS 110 CTEPEOMETPHH, ITOCBSIIEHHbIE U3YYEHUIO OCHOBHBIX (PaKTOB O
B3aMMHOM PaCIOJIOKEHUH MPSMBIX U IUIOCKOCTEN B POCTPAHCTBE, UMEIOT BAKHEWIIEE
3HAYEHHUE B MPOIECCe Pa3BUTHS OOIIMX KoMIeTeHIHH. OT TOro, HaCKOJIbKO IIyOOKO U
HedopManbHO OyJET YCBOEH MaTepuall epBOil TEMBbI, 3aBUCHUT YCIIELTHOE U3YYEHHE BCEro Kypca
crepeomeTpun. Kak W3BeCTHO, IMEHHO B M3y4EHMH Hauyajl CTEPEOMETPUH HaOJII0Ial0TCs
CyllecTBeHHbIE TPYAHOCTU. OHM BBI3BAHbI PSJIOM IPUUHH:

1. Heo6x01uMbIM yCIIOBUEM YCHIEHIHOTO U3YYEHUSI CTEPEOMETPHH SIBJISIETCS JOCTATOYHO
BBICOKHI1 YPOBEHb Pa3BUTHUS IPOCTPAHCTBEHHOTO0 BOOOpaxeHHs yueHUKOB. OJHaKo, Kak
MPaBUJIO, YUYEHUKHU HEAOCTATOYHO FOTOBBI K BOCIPUITHIO Kypca CTEPEOMETPUH, [T
YCIELIHOT0 U3y4eHUsI KOTOPOro HEOOXO0IUM ONPEAENICHHBIN 3anac TPEXMEPHBIX NPEeACTaBIECHUH,
YMEHHH «OTPHIBATHCS» OT MJIOCKUX MPEICTABICHUN U IOCTOSTHHO «BBIXOJIUTHY B TPEXMEPHOE
IIPOCTPaHCTBO. B mponecce UTENbHOrO U3Y4EeHUsI INIAHUMETPUHN B YCIOBUSX, KOT'/1a
OTCYTCTBYIOT JJa’K€ SIU301UecKue 00pallleHus K TpeXMEPHbBIM o0pa3aM, BbIpabaThIBAIOTCS
YCTOWYMBBIE IByMEPHBIE CTEPEOTHUIIBI TPOCTPAHCTBEHHOTO MBILUICHUS, KOTOPbIE MEIIAIOT UM
MBICJIUTh TPEXMEPHBIMHU 00pa3amH.

2. Ha IEPBLIX 3aHATUAX CTCPEOMCTPHUU BBOJATCA HCOIIPCACIIACMBIC IIOHATHA, aKCUOMBI,
MEPBOHAYAIBHBIC CICACTBUA U3 HUX, HOBBIC TIOHATUA U TCOPEMBIL. VYcmemHoe YCBOCHHUEC 3TOI0
MaTcpuraia BO3MOKHO IIPpHU BEICOKOM YPOBHEC Pa3sBUTHA JIOTHYCCKOTI'O MBIIIJICHUA CTYJICHTOB. K
9TOMY MOMCHTY OHHU OJOJI?KHBI UMETH OTYCTIIMBOC MMPEACTABIICHUC 00 aKCHOMaTHYECKOM METOJEC
IMOCTPOCHUA T'COMCTPUU. I/ISB@CTHOj YTO M 3TO YCJIIOBHEC BBIIIOJIHACTCA HC B I[OCTaTO‘IHOI\ﬁ
CTCIICHHU.

3. IlepBas Tema cTepeOMETPUH HACHIIIEHA OOJIBIIUM YUCIOM (PAKTOB, HE TPOMO3IKUX, HO
JIOTMYECKH CJIOKHBIX JOKA3aTeIbCTB, TPEOYIOMUX 3allOoMUHaHUs. 3-3a 3TOTO yueHnKam

TPYIIHO TIPEACTABUTH ce0€ OCHOBHOE COJIEPKAHUE TEMBI, BBIJICIUTH, UTO )K€ B HEM camoe
BakHOE. ECn BIlymMaThCsl B CYIIECTBO 3TOM TEMBI, TO CTAHET SICHO, YTO IJIaBHOE B HEH — 3TO
AKCHOMBI CTEPEOMETPHUHU, TPH HETIOCPEIACTBEHHBIX CICACTBUS U3 HUX, OTMPEICIISIONINX CTIOCOOBI
3a/1aHusl TUIOCKOCTH. B mporiecce n3ydeHus CTepeoMeTpiuu YICHUKH JTOJDKHBI OBJIAJIETh BAXKHBIM
CHocoO0M JJ0Ka3aTelIbCTBa — CHOCOOOM OT MPOTUBHOTO Takum 00pa3oM, Havajga CTEPEOMETPUH
JIerK0 0003pUMBI M MOTYT OBITh TIOCTPOEHBI 10 TAKOW CXEME: aKCHOMBI CTEPEOMETPUH 1
CJICJICTBHS U3 HUX, B3AMMHOE PACIIOJIOKEHUE MIPSMBIX B IIPOCTPAHCTBE, B3AMMHOE
PacIoIoKeHre MPSMOH M TUIOCKOCTH, B3aUMHOE PACIIOJIOKEHHE BYX MJIOCKOCTEH.

Pa3nen reomerpun, B KOTOPOM U3Yy4arOTCsl CBOMCTBA HEIUIOCKUX (DUTYD, T. €. TaKUX QUryp, HE
BCE TOYKH KOTOPBIX IPUHAJIEKAT OJTHON M TOM K€ IIIOCKOCTH, Ha3bIBalOT CTEPEOMETPHUEH.
C110BO «CTEpEOMETPUS» COCTABIEHO U3 JIBYX IPEUECKHX CIIOB: «CTEPE0» — IPOCTPAHCTBEHHBIH,
«MeTpeo» — Mepro. OHa u31araercsi TOYHO TaK e, KaK U INIaHUMETPHUS.

1. [lepeuncastorcs nepBUYHBIE (HEOTIPEAEIEMbIE) OHITHUS CTEPEOMETPHU.

2. @OopMyIUPYIOTCS aKCHOMBI CTEPEOMETPUH TTEPBOHAYAIBHBIE CBOMCTBA HEOIPEAEIIEMBIX
MOHATUMN, TPUHUMAEMBbIE 0€3 J0Ka3aTeIbCTBA.

3. C onopoii Ha epBUYHbIE MOHATHUS U AKCUOMBI BBOJATCS HOBBIE OHATHS, (GOPMYIUPYIOTCS U
JIOKa3bIBAKOTCS TEOPEMBI CTEPEOMETPHUHU.

Bo3BenenHas TakuM 00pa3zoM JIOTUYECKU Oe3ylpeyuHas CUCTeMa MOHATUH, aKCHOM U
BBITEKAIOLIUX U3 HUX TEOPEM COCTABJIET COJIEpKaHue cTepeoMeTpun. PazButue ee Ha Takoit
OCHOBE HE OI'PaHUYEHO.



B n3ydaemMoM Kypce CTepeOMETpHUH BBOJATCS YEThIPE MEPBUYHBIX IIOHATHS: TOUKA, IpsIMas,
IINIOCKOCTB, paCCTOﬂHI/Ie OT TOYKH I10 TOYKH. XOT?I OTHU IIOHATUS HEC OHpGI[CJ'ISIIOTCSI, MOXHO
JOCTATOYHO YE€TKO HpeI[CTaBI/ITI) 0666 HpOCTpaHCTBeHHBIG MOJCIN TOYKH, HpﬂMOfI " IIJIOCKOCTH.
Hamnpumep, npencraBienne o IIIOCKOCTH JTA€T XOPOIIO OTIIOIMPOBAHHAS BEPXHSISI IOBEPXHOCTh
CTOJIa, MBICJICHHO TTPOJIOJDKEHHAS BO BCEX HaIpaBlieHUsX. PaccTrosiHue ke Mex Iy AByMs
TOYKaMHU — BCJIIMYMHA. ECJ'H/I BI)I6paTI> GI[I/IHI/IHy H3M€p€HI/I$I, TO KaXXJIbIM ABYM pa3J'II/I‘-IHBIM
TOYKaM MOXKHO ITIOCTAaBUTh B COOTBCTCTBUEC ITOJIOKUTCIIBHOC YNUCIIO — paCCTOSIHI/Ie MG)KI[y HUMMN.
ECJ'II/I TOYKH 3THU COBIIaAar0T, TO paCCTOSIHI/Ie Me>1<z[y HUMHAN HpI/IHI/IMaeTCSI paBHI)IM Hy.]'IIO.
[[;10CKOCTh HE UMEET TPAHMII.

PeanbHble hrznueckue npeaMeTsl IBIIOTCS MOAEISIMU HEIUIOCKUX (Uryp, BCE OHU UMEIOT TpU
n3Mmepenus. [loaToMmy u3yueHne crepeoMeTpuu UMEET BaXKHOE 3HAYCHHE Kak JJIsi OCO3HAHUS U
U3YYEHHUS PEaIbHOI0 MUPA, YACThIO KOTOPOTO MBI SIBJISIEMCS, TaK U JUIsl IPAKTUKU, IPUMEHEHNE
B JJaJIbHEWIIEH MpoQecCuOHANbHOMN 1eATEIbHOCTH:

= TIOMCK U 0TOOp MH(MOPMAIUH, B YACTHOCTHU, CBSI3aHHOM C TIO3HABATEIbHBIMU JTMYHBIMU
UHTEpecaMu, caMo00pa3oBaHueM U MPoPecCUOHATbHON OpUEHTALINH;

- IMOATOTOBKE U MPOBCACHNHU BBICTYIUICHUA, YHAaCTUSA B KOJIJICKTUBHOM O6CY)KIIGHI/II/I,
(uKcaruu ero xo/aa u pe3yJibTaToB

- yYMCHHE BECTH JHCKYCCHIO

= CHOCOOHOCTH MepepadaThiBaTh PacTYIIYIO0 MacCcy HHPOpMaLHH;

- BJIAICHHUEC I/IH(l)OpMaIII/IOHHBIMI/I TEXHOJOTUAMU,

- YMCHHUEC HAXOJUTHh U aHAJIU3UPOBATH I/IH(bOpMaIII/IIO U3 pas3INIHbIX HCTOYHUKOB.



IIJTAH 3AHATUA

Mucyunauna: Anredpa

Tema: «<AxkcuoOMBI cTEepeOMeTPUH U NPOcTeilue cJeACTBUS U3 HUX»

Buo 3anamusa: ypok.

Tun ypoka: ycBOEHNE HOBBIX 3HAHUI

Paspabomuux: npenojaBaTellb MaTeMaTHKU, HHGopmatuku - Paguenko 1O.C.

Mecmo 3anamun ¢ cucmeme 3aHAMUIL O OUCYUNTIUHE:

DT0 3aHATHE SIBJISIETCSA IEPBBIM B N3y4eHUU TeMbI: «[IpsiMble U MIOCKOCTU B IPOCTPAHCTBE.
Nzyuaercs nocie tembl « Tpuronomerpudeckue GyHKIUN»

Memooonozuueckasn 3aoaua:

1. OtpaboTka MpueMoB U METOJ0B (POPMUPOBAHHUS KITFOUEBBIX KOMIICTCHIIHI B
(hopMUPOBAHUY CTICITUATKCTA, C UCTIOIH30BAHUEM IMPUEMOB U METOJIOB aKTUBH3AIIUN
MBICITUTEIBHON JIEATETLHOCTH CTYACHTOB.

2. PasBurtHe 00IIUX KOMIETEHIIUN:

1. Cucmemmno — OessmenbHOCMHbIX.

1.1 Bnagenne MeTo1aMu IIOKCKA.

1.2 I'nOKOCTH MBIIIJIEHUS.

2. Komnemenyuu camoopeanusayuu u camoynpasieHus.

3. KoMmeTeHIINA CaMOCTOSTEIEHOTO IO3HAHUS ASITEeIILHOCTH.
3.1 cnocoOHOCTh YYUTHCS

3.2 BIIaJIcHUE METOJaMH ITO3HAHUS

3. 'omosnocmb K COyUAIbHOMY 83AUMOOEUCMBUIO.

Buympuoucyunnunapnwie céazu:
Omnepexarolias cBsi3b: TeMbl « BEeKTOpBI Ha MIIOCKOCTU U B IPOCTPAHCTBEY, «I eomeTpruyeckue
TeJa U UX TIOBEPXHOCTH

Mescnpeomemnnvie ceazu:
1. HNudopmaruka «TexHomnorus o0padboTku rpaduueckoi nHGoOpMaIum»
2. O®wusuka «Teopus OTHOCUTEIBHOCTI»
3. Pycckuii s3Ik « CTUIMCTHKA PYCCKOTO SI3bIKAY

HEJIN:
Oobyuarowan
e (Oobecneuums:
— yrayOneHue, 3aKperuIeHHE TIOyYeHHBIX 3HAHUW U YMEHUH TIOCIIe U3yUCHUS
IIJIJAHUMETPUH;
— HW3Yy4YE€HUE IPOCTPAHCTBEHHBIX aKCHOM M CTEPEOMETPUUYECKNE aHAJIOTH
IJJAHUMETPUYECKHUX aKCHOM;
— TI03HAaKOMMTb C UCTOPHUEH pa3BUTHsI reOMETpUH U Onorpadueit EBxinna.
— 3aKpeIuIeHHE, COBEPUICHCTBOBAHNE 3HAHUN U YMEHUH, IPUMEHEHUE UX HA MTPAKTHKE,
4yepe3 J0Ka3aTelIbCTBO TEOPEM.

Pazeuearowan:
e  Cnocobcmeosamo:
— Pa3BUTHIO HABBIKOB CAMOCTOSTEILHOW PabOTHI;
— Pa3BUTHIO TIOHATUWHOTO aIlapara,
— Pa3BUTHIO HABBIKOB CAMOKOHTPOJIS,
—  pPa3BUTHIO IAMSATH, BHUMAHUS,
—  pa3BUTHIO 00Opa3HOTO, MPOCTPAHCTBEHHOTO M JIOTHYECKOTO MBITIICHUSI.



— Pa3BUTHUIO yMEHUU HAOIIOIaTh, CPABHUBATE.
Bocnumamenvnasa:
— CTUMYJIMPOBaHHE MOTPEOHOCTEH B CaMOOOpa30BaHUY;
— (¢opMHpOBaHHE YMEHHS PaOOTHI B KOJUICKTHBE, CIIyIIaTh, U aHAIM3HPOBATH OTBETHI
TOBApHIIEH, apTYMEHTHUPOBAHO BBHICKA3bIBATh CBOM MBICIIH,
— BOCIHTAaHHE MaTEeMAaTHYECKON ¥ HH(POPMAIIMOHHON KYJIBTYPHI;
— BOCIIUTAHHE TPYIOTFOOUS.
Momuesayuounnasn:
— ToOyIuTh UHTEPEC K U3YUCHUIO MaTEMATUKH;

Keanugukayuonnovie mpeoosanusn:

Yuenux oonsrcen:
3HaAMb:
- OCHOBHBIC aKCHOMBI INTAHUMETPUH;
- JIOTUYECKOE CTPOCHHE CTEPEOMETPUH;
- OCHOBHBIC MMOHATHSI CTEPEOMETPHH;
- AKCHOMBI CTEPEOMETPHUH U CIICICTBUS U3 HUX;

ymemp:

- BBIIIOJIHATE CTECPCOMETPUUCCKUEC YCPTCIKHU,

- BC€CTHU OIOKA3aTCIIbCTBA, OMMUPAasACh HA OCHOBHBIC ITIOHATHUA U AKCUOMBI CTCPCOMCTPUU.
uMemos npeocmasieHue:

- 0 rpadguveckom penakrope 3ds max

Memoowvt u npuémol 0oyuenus:
I.AKTHBHBIE METOIBI
HAanpasieHHvle Ha NEPEULHOE 081A0eHUe SHAHUAMU, CHOCOOCMEBYIO PA3GUMUI0 MbIUULEHUS,
NO3HABAMENbHBIX UHMEPECO8 U CHOCOOHOCME:
1. HemmurtanuoHHbIE:
1.1 Ilpo6ieMHO — HOUCKOBBIE:
— CaMOCTOSITEJIbHBIN MMOMCK OTBETOB Ha BOIPOCHI, IPEIOKEHHBIE U1 00CYKIACHUS;
— camocTosiTeNbHasg padoTa ¢ JOMOJHUTEIbHOMN JINTEPAaTypoil 0 no100py (HaKkToB,
JI0Ka3aTeNbCTB 110 TEME ypoKa.( B T.4. JonoiaHuTeabHou aurepaTypsl, INTERNET).
1.2 lnpopMainoHHO — pa3BUBAIOLIHE:
— IloaroroBka cOOOIIEHUH;
— 3anonnenue OJIC.
1.3 PenpoayKTUBHBIE:
—  penpoIyKTUBHBIN AUAJIOT;
—  BBINOJIHEHUH 3aJaHUH 110 aJITOPUTMY.
Obecneuenue u 060pyoosanue K 3aHAMUIO:
—  KapTOYKH-33/1aHUS;
—  omopHo-joruyeckas cxema «CTpyKTypa reoMeTpun»;
—  yueOnuk «I'eomerpusi» A. B. [loropenos Mocksa, «IIpocsemenue», 2001r.
—  YepTeXHbIE MPUHAJICKHOCTH;
—  NIEPCOHAIBHBIN KOMIIBIOTED;
—  I[porpamma Jyisi IOCTPOEHUS TPEXMEPHOTO U300paKEeHNUS;
—  MyJbTHMenuiiHas npe3eHranus «HeBo3mMo3HbIe Tenay
—  pelTHHroBas KapTOyKa CTYIEHTA;
—  OLEHOYHAas BEJJOMOCTb.

Jlumepamypa:



Ocnoenas:

1. Tloropenos A.B «I'eomerpusi» 7-11xn. M.: IIpocsemenune, 2000r.
2. «bomabmas matemarnueckast dsHuEKIoneaus» M.: OJIMA IIPECC, 2004 r.

ﬂononnumeﬂbuaﬂ:

1.Marepuanam caiita "HeBo3mosxubiit mup" (MuTEpHET)
2. Ix. Tumotu AHpax «Y AUBUTENIbHbIE QUTYPHI».

IHoaroroBuTeJAbLHBIN dTAN
1. IloarotoBuTh COOOIIEHUE, MCTIOJIB3YS TOTIOJHUTEIBLHBIA MaTEPHAI IO TEMaM:

- «MUcropus pa3zsutus reomerpur. CyIHOCTh aKCHOMATHISCKOTO METOIa»
o Cosnmanue cnaiioB B nmporpamme Microsoft PowerPoint.

«buorpadus Epxnmnnar»

[ToBTOpHUTH aKCHOMBI TUIAHUMETPHH.

®opmupoBanue YTb.

bpuragupam YTb otpabdoTats mpuemsl paboThl B rpaduyeckoM peaakrope 3ds max.

Rl

Xona 3ansaTus (45+45vun)
Coeoennulii ypox

L Opzanu3zayuoHHbLIL MOMEHM. (3 mun)

[TpoBepka rOTOBHOCTH K 3aHSTHIO;
— CooOmienne TeMBI U LieeH 3aHATHS;
Coobmenne ¢popMm paboThl 1 KpUTEpUU OIIEHOK.(CM. OTIICHOUHBIH JIUCT)

11 Bcemynumenwnoe cnoso npenooagamens. (2 mun)

Ms1 nponoipkaeM H3ydaTb HIPEIMET «T€OMETPHsS», HO, Mbl BBIXOJUM Ha JAPYrold YypOBEHb
reoMeTpun — crepeomerpuro. CerofHst HaM MPEJICTOUT y3HATh, TOYEMY ITOT pa3felsl U3ydaercs
OT/ENIBHO, KaKH€e 3aJja4¥ HaM IPEJICTOUT PEIIaTh U, HAKOHEL], C IOMOIIBI0 KaKUX TEOPETUUECKHUX
OCHOB 3TH 3a/1a4¥l OylyT peraTbcs.

IIl.  Ananuz camocmosmenvnoil padomut no meme «Pewienue mpuzonomempuieckux
YPAGHEHUIl U HEePABEHCM 8) (5 mun)
IV. AKmyanuzayus onopHovIX 3HAHUIL: (15mun)

®opma npoBeeHUA:
1. DKCKypc B UCTOpHIO «3apOXKICHUE U CTAHOBJICHHE T€OMETPHI
2. HUrpa «Ananorus»
Cé53b ¢ oucyunaunol « Pycckutl s13u1K»
3aoanue:
Haiitu ananoruro (dppa3eosioruszm) NpeayioxKEeHHBIM CIOBAM UITH CIIOBOCOYCTAHUSIM U
YCTaHOBUTbH 3aKOHOMEPHOCTb. (CM. IpujioxkeHuel)
Henu:
1. ®dopmupoBaHue 0OIIHUX KOMIIETEHIUH:
1. VYwmenue cnymate
2. YmMeHue paboTaTh B KOMaH/E
3. CrocoOGHOCTh yUYUTHIBATh TOUKH 3PEHUS U HHTEPECHI IPYTHX



. ['mOKOCTH MBILLJIEHUS

ol BE= RO LI

[TuceMeHHas U yCTHasi KOMMYHUKaUs
CucreMHO€ MOHUMaHKE [TEPeHOCca 3HaHUI
ba3zoBbie 3HaHUA B pa3IMUHBIX 001aCTIAX

. CnocoGHocTh Opath Ha ce0st OTBETCTBEHHOCTH

2. BBI)ICJ'II/ITB OCHOBHBIC ITOHATUA TCOMETPHUH — TOUYKA, ITPpsAMas U IMJIOCKOCTb.

KommenTapuu npenogasaTens

Bonpocs! yuennkam

Amnanorus (aHajor) — CX0/ICTBO B KaKOM- 1. Ha, yto BbI 0OpaTuiIv BHUMaHHUE B X0OJI€
HUOYIb OTHOIIEHUU MEXY SIBICHUSIMH, BBINIOJIHEHUS 3TOTO 3a1aHus? K kakomy
npeAMETaMu, IOHITUSIMU. BBIBOJTy MBI TIpUIITU? (npocmetiuiue
@u2ypel nianumempuu: mouxa, npAmMas)
2. XBaTUT JIK HAM 3TUX NpocTeluX GUryp B
crepeomeTpun’? (ni1ockocms)
®pazeosorusM — spkoe 00pa3HOe CPEICTBO 3. Kak BbI 1ymaere, B 4eM COCTOUT TJIaBHOE

SI3BIKa, TIOATOMY OOJIbIIAst YaCTh X HOCUT
Pa3TOBOPHBIN XapakTep U ynorpeoisiercs B
YCTHOM PEUH U B XyJ0KECTBEHHOH JIUTEPAType
(Hanp.. wumo benvimu HUMKamu)

OTJIMYHME MEXY pa3JielaMi F€OMETPUU
«IIJIAHUMETPUEH» U «CTepeoOMETpHUei»?

SKCKpr B UCTOPHIO «OCHOBHBIE TTIOHATHS B reoMeTprun EBKHI/II{&»

Akcuoma, Teopema 4. Omnpenensercs JIOTHYECKask CTPYKTypa
CTePEOMETPUH
V. Coobuwienue Hogblx 3HAHUIL. (40 mun)

®opma npoBeeHUA:
1. DKcKypc B HCTOPHIO

2. 3anojHeHue ONOPHO-JIOTHYECKOH CXEMBI

3. Pemienue ynpaxxHeHui

4. BeinogHeHWe npakTUyeckoro 3aaanus «JIuct Mebuycay.
5. JlokazarenbCTBO CIEACTBUM U3 AKCUOM CTEPEOMETPHH.

Henu:

HU3YUCHUC MPOCTPAHCTBECHHBIX aKCHOM U CTECPCOMETPHUYCCKUEC aHAJIOTHU IINIAHUMETPHUICCKUX

aKCHUOM;

— TI03HAaKOMMTb C UCTOPHUEH pa3BUTHsI reOMEeTpUH U Onorpadueit EBxinna.
— 3aKpeIuvIeHHE, COBEPUICHCTBOBAHNE 3HAHUN U YMEHUH, IPUMEHEHUE X Ha IIPAKTHUKE, Yepes

J0Ka3aTeJIbCTBO TEOPEM.
—  Dopmuposanue obuUx KOMNEeMeHYulL:

. Vmenue ciywams,
. Ymenue pabomams 6 komanoe,
. Cnocobnocme ycmmuou npezenmayu,;
. Hckycecmeo pumopuxu;
. Cnocobnocme K ananuzy u CUHmesy,
. Basosvie 3nanus;
. Hccneoosamenvckue HagwiKu,
. Cnocobnocme K Kpumuke u camokpumuke (3anoiHeHue peiumunz080l Kapmol
cmyoenma)
. Meneodscmenm 3Hanus.
[Inan:

1. OcHOBHbBIE aKCHOMBI CTEPEOMETPUU




2. Ilpocreimme creaCcTBUS U3 aKCHOM CTEPEOMETPHUH.

Hapsiny ¢ Toukol, mpsSMOM M IUIOCKOCTBIO B CTEPEOMETPUM  pPacCMATPUBAKOT
r€OMETPUYECKHUE Tela, W3Y4aloT MX CBOMCTBA, BBIYMCIAIOT IJIOMIAAM HMX MOBEPXHOCTEH U
paccuuThiBaloT o0beMbl. lIpencTaBieHre O reoMETpUYECKUX TeNlax JalT OKpYXKarollhe Hac
IIPEIMETHI.

[losiBunOCH HOBOE MJIsi HAc MOHSTHE - «TENO», M Cpa3y C HUM IMOSBISETCS TEPMHH
«MIOBEPXHOCTH T€Ja». BBISICHUM, B YeM 3aKIII0YaeTCA OTIIMYUE MEXKY HUMHU.

HanowmHio Bam, 4TO B OTJIMYME OT peajbHBIX MPEAMETOB F€OMETPUUECKUE Tella SBISIOTCS
BOOOpaxaeMbIMU O00bEKTaMU (T.€. OHU HJCAIMZUPYIOT OKPYXAIOIIMEe Hac MpPEeAMETHI:
KOHCepBHas 0aHKa — HMJIMHAP, KaIulsl JOXKIA — [ap 1 T.11.).

Mpsl ¢ Bamu ompezenseM Jito0oe TeNo KaK «OTIENbHOE» MPOCTPAHCTBO. A CIIOCOOCTBYET
3TOMY epaHuya mena — T.€. 3TO U €CThb MOBEPXHOCTb Te€Ja, OTAENSIOIIAasl €ro OT OCTAJIBHOTO
npocTpancTBa. M3ydas CBOWCTBa T€OMETPUUYECKUX (PHUTYp — BOOOpakaeMbIX OOBEKTOB, MBI
MOJIy4aeM TMPEJCTABIIEHUE O T€OMETPUUECKHUX CBOMCTBaxX peajbHbIX mpeameToB. U moxem
MCIO0JIb30BaTh 3TH CBOMCTBA B IPAKTHUUECKOHN JESITEIbHOCTH.

OueHb HHTEpPECHBIM BONPOCOM B T'E€OMETPUM SBJISAETCA BOMNPOC O CYIIECTBOBAHUU
«HEBO3MOXHBIX GUryp». OCTaHOBUMCS HEMHOTO Ha TOM BOIIPOCE

5.1 Dkckype B uctopuro. Ilpesenmayusn «HeBO3MOKHBIE TEay.

Co cBoiicTBamMu TeJl MBI IO3HAKOMUMCSI HAMHOTO TIo3:ke. Elie pa3 HamoMuHao, 94To 0JHOU U3
BXHEHUILIKX 3a/1a4 CTEPEOMETPUU SABJISIETCA BBISICHEHHE B3AMMHOTO PACIIONOKEHUS MPOCTEHIIINX
¢uryp. 1 310 MBI ceiiuac U pacCMOTPHUM, NEPENIS K U3YUYEHHUIO aKCUOM CTEPEOMETPHH.

5.2 3ananue:

Cdhopmynupyiite, n300pa3uB CUMBOJUYECKH AKCHOMBI INIAHUMETpUH, U 3aHecuTe ux B OJIC
«AKcuomul 2eomempuuy.

(cMm. mpustokeHue 2)

VYyenuku 3anocst B OJIC Bomnpocsl npenonaBatens

AKCHOMBI INTAHUMETPUU Eme pa3 npounTaiiTe akCHOMBI INTAHUMETPHH,
oOpaTtuTe BHUMaHUE Ha TO, YTO OMHCHIBAET
Kaxxas u3 Hux. [locrapailTecy BBISICHUTS,
KaKhe aKCHOMbI HaM HEOOXOMMbI B
crepeomeTpun? UTO OHU TOKHBI OTICHIBATH?
(I1epsoe, umo dondwcHO nOsABUMBCS - IMO cama
niaockocmo. [anee Mol 00NICHBL 3HAMD
omuowenue npsamot u niockocmu. I.e. oge
nepevle aKkCuoMbl CmepeomMempuu 3a0arom
Pacnonodicenue «Cmapvixy u «Hogouwy guayp,
3HaYUmM ewje O0NAHCHbL OblMb AKCUOMDL,
Komopble 3a0a0ym pacnoioNCeHUue «HOBbIX)
dueyp, m.e. nnockocmeil.)

AKCHOMBI CTEpEOMETPUH [TonpoOyiiTe, Ucronb3ys OCHOBHbIE TIOHATHUS
cTepeoMeTpun chopMyIUpOBATH €€ aKCUOMBI.
BBonsTcst criocoObl CUMBOJIBHOTO
0003Ha4YeHHUsI JIOCKOCTH.

MBI paccMOTpeny BOIPOCH! B3aUMHOIO PACIIOJIOKEHUE IIJIOCKOCTH U MPSIMOM, paCIIOIOKEHHE
IIJIOCKOCTEN B IIPOCTPAHCTBE, TO3HAKOMIIACH C aKCHOMaMU CTEPEOMETPUH, KOTOPBIE 3aJat0T
BO3MOYHOCTb CYIIECTBOBaHHMsI (WM MPOBeIEHNUs) IIIocKocTU. Ho sSIBISIIOTCS 1M 3TH CIOCOObI
3aJlaHUs TUIOCKOCTH €IMHCTBEHHBIMU WM HET? DTO U MPEJACTOUT HaM JIajibIlie BBISICHUTD.




5.3 3akperuienne maTepuana:
— Pemenne 3amaunm Ne 2.
— BrInosHEHNE MPaKTUYSCKOTO 3a/IaHus

Ceityac MbI C BaMH COBEPILIUM OTKpPbITHE, KOTOpoe crenan B 1858 roay nednuurckuit
npodeccop ABryct @epnunana Mebuyc (yuenuk K. @. I'aycca ) B Bo3pacte 68 net, a nomoria
eMy CIIy)KaHKa, KOTOpasi HeMpPaBUJIbHO CIIMJIA KOHIIBI JIEHTHI. Y Bac Ha CTOJIE TaKKE€ JIEHTOUKU
(monocku Gymarn). 2 4 p

3amanue:
— VTb ckieuBaroT NOJIOCKY TaK, YTOObI
1. cosmamm AuD,BuC,
2. coBnamu A u C, B u D. PaccmoTtpuTe, 4T0 y Bac mosqyqusioch.
5.4 CnencTBus U3 akKCHOM.

Bonpocsl yuenukam JlelicTBe yUEeHUMKOB

JlokazaTtenbcTBo Teopemsl 15.1

1. KaxoBo Mo>keT ObITh B3aUMHOE pacnojioskeHue | /lokazarenbcTBo Teopemsl 15.2, 15.3
MPSIMOM M TUIOCKOCTH B MPOCTPAHCTBE?

2. Eciii ipsimast He JISKUT B TUIOCKOCTH, TO JlokazatenbcTBO TeOpemsl 15.4
MOJKET JI OHA Iepecedb IJIOCKOCTh POBHO B 2-X | (CaMOCTOSATEIBHO BHEAYTUTOPHO)
TOYKaX, KaK I0Ka3aHO Ha PUCYHKE?

Crauo 1

3. 3axpennenue mamepuana:
1.®opma npoBeaeHHsA: KOMIIBLIOTEPHOE MOJICITHPOBAHHE.
Cea3b ¢ oucyunaunou « Mnghopmamuxay

Lemu:
— 3akperuieHue U3y4eHHOr0 MaTepHarna;
— ®opmupoBaHue OOMINX KOMIETEHIIUN:
. CriocoOHOCTH nepepadaTbiBaTh PacTyUIyIO Maccy MHGOpPMaIUU U BlIaJICHUE
WH(GOPMAITMOHHBIMH TEXHOJIOTHUSIMHU;
. HaBbiku pa®oThl ¢ KOMIIBIOTEPOM;
. CriocoOHOCTh yUUThCS
. MeHeKMEHT BPEMEHU;
. O6mrast 06pa30BaHHOCTD;
. ['uOkoCTh MBILILIEHHUS.
[Inan:

1. HHCTpyKTa)x IO BBIIOJHEHUIO KOMIIBIOTEPHOTO MOICIUPOBAHUSL.
2. BrimmosHeHue 3a1aHus.

3aganue:
1. Wcnonw3ys, uHCTpyMeHTapuil mporpaMmMsl 3ds max., MoCTpoiiTe nupamuay; ooparure
BHMMaHUE Ha €€ U300paKeHue B Pa3HbIX MJIOCKOCTSX.
2. IlpoBenute MomenupoBaHUE BTOPON aKCHOMBI CTEPEOMETPHUHU.
[TocTpoiite ckpemuBaronuecs mpsaMele. (onepexaroliee 3a1aHue)
4. JlokaxkuTe, 4TO IJIOCKOCTh pa30KUBaeT MPOCTPAHCTBO Ha JIBA MOJYIPOCTPAHCTBA.

(98]




2. TectupoBanue. (cMm. mpuitokerue Ne 3)

VI. Ilooeeoenue umozoa:
— KommMmenTapuii paOOThI CTYICHTOB.
— BricTaBieHue O1eHOK.

VII. 3a0anue ona camocmoamenbHoll 6HeayOumopHoil padomeal.

1. A. B. [loropenos «I'eomeTpusi», yaeOHOE TOCOOHE ISt CPEAHEH MIKOJIbI, MOCKBa,
«IIpocsemenuey, 2001r. § 15.

* OTBeTuTh Ha KOHTPOJILHBIE BOIIPOCHI,

» pemuth HOMepa Ne 10,11.




[Ipunoxenne Ne 1
Urpa «Ananorus»

Haiitu ananoruro (dppa3eosioruszm) NpeayioKEeHHBIM CIOBAM UK CIIOBOCOYECTAHUSIM U
YCTAaHOBHUTH 3aKOHOMEPHOCT.

JBoetoune

Hamnpasnenue, 00pa3 neicTBus, B3rISA10B

Jluneitnas pyHkuus

IIJIOCKOCTB

YTOYHUTDH

Touka oTcuera

Opna u3 Gopm cyiecTBOBaHUS OECKOHEYHO
Pa3BUBAIOIICICS MAaTEPUH

[IpoTsKEeHHOCTB,
MecTto, HE OTpaHUYECHHOE BUIUMBIMHU
npeaesIaMu

IIpenen, npu KOTOPOM BEIIECTBO U3 OJHOTO
COCTOSIHUS IEPEXOUT B JIpyroe

YIIOpHO NENCTBOBATH B OJTHOM HAalpPaBJICHUU

Uné-auby1p MHEHHE O YeM-HHOYIb

Touky cTaBUTH paHo

JIMHUSA

OmnpezneneHHOE MECTO B IPOCTPAHCTBE

JloWTH 10 TOUKHK




[Ipunoxenue 1.1

JABe Toukn

JBoetoune

TO4YKaA

Hanpasnenue, oOpa3 aelcTBus, B3IIIS10B

Jluneitnas pyHkuus

@OyHKUMA U3MeHeHne, KOTOPOi
NPONOPUNOHATBHO U3MEHEHHI0 APTYMEHTAa

IIJIOCKOCTB

HOBerHOCTb, HMEOLIasA 1Ba U3MECPCHUA

IlocTaBuTHL «TOYKY» HAl «H»

YTOYHUTDH

Touka oTcuera

NPOCTPAHCTBO

Onna u3 Gopm cyiecTBOBaHUS OECKOHEYHO
pa3BUBAIOIICICS MAaTEPUU

NPOCTPAHCTBO

[IpoTsKEeHHOCTB,
MecTto, HE OTPaHUYECHHOE BUIUMBIMHU
IpeaeIaMu

Touka IIABJICHUH, TOYKA KHIICHUA U T.II.

IIpenen, npu KOTOPOM BEIIECTBO U3 OJHOTO
COCTOSIHUSI IEPEXOUT B JIPYroe

«OUTBH» B OJIHY TOUKY

YIIOpHO JEHCTBOBATH B OJJHOM HalpaBJICHUHU

Touxka 3peHns

Uné-auby1p MHEHHE O YeM-HHOYIb

Touky cTaBUTH paHo

Pazrosop enié He okoHUYEH

JIMHUSA

Yepra, onpenesioniasi HanpapJieHue
Pacnosoxkenue 4.-j1. B onuu psig

TOYKaA

OmnpezneneHHOE MECTO B IPOCTPAHCTBE

JloWTH 10 TOUKHK

JloTh 10 KpallHOCTH

Omnpenenenus, uznoxxennsle B «Hauanax» Epkinna:

1. Touka ecTh TO, 4YTO HE UMEET YaACTEH.
2. JluHug ecThb AnuHA 0€3 LIMPUHBI.
3. rpaHHIlbl IUHUU €CTh TOUKH.
4.
CBOMM TOYKaM.
3.
6. I'paHuIIbI NOBEPXHOCTH CYTh JIUHUU.

prlMafl €CTb TaKas JIMHUA, KOTOpasd OAMHAKOBO PACIIOJIOKCHA 110 OTHOIICHUIO KO BCEM

HOBCpXHOCTI) €CTb TO, UTO UMCCT HE TOJIbKO IJIMHY U HIUPUHY.

7. INIOCKOCTH €CTh IMOBEPXHOCTH, KOTOPAsA OJUHAKOBO PAaCIIOJIOKCHA 10 OTHOIICHUIO KO

BCCM IIpsAMBIM, Ha HeH JCKaAIIUM.

(Takue onpedenenus Helb3s CHUMAMb JI02UYECKU KOPPEKMHbLMUL)




INTAHUMETPUA

AKCHUOMBI TEOMETPUUA

<A

\/

I'EOMETPUA

[Ipunoxxenne Ne 2
OJIC

ANN

CTEPEOMETPUA

\

OCHOBHbIE
[TOHATUA

AKCHUOMBI

A

A 4

~~
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CJIEJICTBUSA U3
AKCHOM

[—]
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TEOPEMDbI




[Ipunoxxenne Ne3
TECT
«AKCHOMBI CTEpeOMeTPHH U NpocTeiilue cJIeCTBUS U3 HUX»

3a/IaHUE: 3aI10JTHHU ITYCThIC KJICTKH.

8. Omnpenenenue, He TpeOyIoOIIEe JOKA3ATEIbCTBA

9. Bnumwure HEAOCTAIOMINN 3JIEMEHT B JJOTHUYECKOW CTPYKTYPE CTEPEOMETPHUH:

, AKCUOMBI, TCOPEMBIL.

10. cKOJIBKO MIOCKOCTE MOMKHO MOCTPOUTH 4/3 ABE TOUKH?

11. JIBe mpsiMble niepeceKaroTcs B

12. xakoBa Obl HU ObLIA IJIOCKOCTH CYILIECTBYIOT| IpUHAAIeKaANe ed U

€l He IPUHAIS)KAIIIHE.

13. BeruepkHUTE TUITHAN d1eMeHT: B,¢,7 .



PeiliTuHrosasi kapra

3amanue
IToaroroBua cooOIEHUS
Cnucan
BrIinosHWI ¢ MOMOIIBIO MPENoaaBaTENs
Bremomann
He Brimonann
AHajorus
AxTHBHO paboTai
PaboTai akTHBHO, HO oIIHOAaCs
PaboTain maccuBHO
He paGoran, HO BHUMATEIHHO CIICIUIT 32 BHITIOJHEHUEM 3aJaHus
3aHuMalICs CBOMMH JeJIaMH
OcHoBHasi 4YacTh ypoOKa

PabOoTtan akTMBHO, BCe 3aJaHUs BBITOJIHSII C O0OBSICHEHUEM

Bemoamsn 3aaHus C IOMOIIBIO MIPCIIOJaBaTECIIsA U MOT" 1aTh 00BICHEHHUS.

3aiaHue BBINOJIHSIT 0e3 00BSICHEHHH, ONKMpasCh Ha MOJCKA3KU
IperojaBaTes.

PaboTan maccCuBHO, CIIMCHIBAII C JJOCKH.
3aHUMaJICsl CBOMMHU JIeJIaMHU
CamocrosiTesbHas padoTa, TecT, 1/p.
Pemrena BepHO, CaMOCTOSTEINBHO.
Pemena camocTosITEIHRHO C OMHOKOM
PemeHo camocTosTEbHO, HO HEBEPHO
Cnucano

He BrinosiHeHO

[Ipunoxenne Ne 5

Bannwr | ntorn

9-10

-10

6-8
3-5

1-2

9-10

6-8



[Tpunoxxenue Ne 6

OLIEHOYHAS BEJJOMOCTD
Ne VTB [ToarotoButensHblil | Pabora Ha | peHTUHT TECT UTOT
JTaIn 3aHATUU

DamMunus, UM

Kpurepun onenox:

«5» - 70- 65 6amnos;

«4» - 64 - 50 6amnos;

«3» - 49 - 35 Gamnos;
«3a4TeHo» - 35 — 25 0amioB
«2» - HHXKe 25 6amios.




