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IHosicHuTeNLHAA 3aNIUCKA

Heaun n3yvyenus yueOHOro Kypca

BaxxHocTh yueOHOro Kypca reoMeTpHH Ha YPOBHE CpelHero oouero oopazoBanus o0yciaoBiIeHa
IIPAKTUYECKON 3HAYMMOCTBIO METAIPEAMETHBIX U IIPEIMETHBIX PE3YJIbTATOB 00YUEHUS FEOMETPHUHU B
HalpaBJICHUH JIMYHOCTHOTO Pa3BUTHs 00yuaromuxcs, GopMUpoBaHUs (PYHKIIMOHAIBHONW MaTeMaTHYeCKON
IPaMOTHOCTH, U3YYEHHS IPYTUX YU€OHBIX AUCUUIUIMH. Pa3BuTHE Y ydamuxcs MpaBUIIbHBIX IPEACTaBICHUI
O CYLIHOCTH U IIPOUCXOXKIEHUH F€OMETPUYECKUX a0CTpaKIMii, COOTHOIIEHHH PEAIbHOI0 U UEaIbHOI0, Xa-
pakTepe OTpa)KCHHUsI MAaTEMaTU4YECKON HAyKOW SIBJIEHUH U IIPOLIECCOB PEabHOIO MUPA, MECTE T€OMETPUU B
CHCTeME HayK U POJIM MaTEeMaTHYECKOr0 MOJICIMPOBAHUS B HAYYHOM IIO3HAHUU U B IPAKTUKE CIIOCOOCTBYET
(OopMHPOBAHKIO HAYYHOTO MUPOBO33PEHHS YUAIIUXCSI, @ TAK)KE KAUECTB MBIIUICHUS, HEOOXOMMBIX /IS
aZlanTaliy B COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBIsSETCS OAHUM U3 0A30BBIX MPEAMETOB HAa YPOBHE CpPEIHETO 00IIero o0pa3oBaHus, TaKk
Kak o0ecrieunBaeT BO3MOXHOCTb M3YyU€HHs KaK JUCLHMIUIMH €CTeCTBEHHO-HAyYHOW HalpaBIEHHOCTH, TaK U
T'YMAaHUTAPHOM.

Jlornueckoe MblIUICHUE, HOPMHUPYEMOE ITPU U3YUEHUH 00YUYaIOIIUMUCS MOHATUHHBIX OCHOB I'€0-
METPUU U IOCTPOEHUU IIETIOYKH JIOTHUECKUX YTBEPKICHUH B X0/1€ PELLIEHUS] TEOMETPUUECKHUX 3a/1a4, yMe-
HUE BBIIBUraTh U ONPOBEPraTh IMIIOTE3bl HEMOCPEACTBEHHO UCIIOIb3YOTCS MPH PEILICHUH 33]]a4 €CTECTBEH-
HO-HAYYHOTO IIMKJIA, B YACTHOCTH M3 Kypca (PU3HKH.

YMeHne OpUEeHTUPOBAThCS B IPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO BCEX O0IACTIX JESTENb-
HOCTH uesioBeka. OpHUeHTalMs YeJI0BEKa BO BPEMEHH U IIPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €0 COLM-
aJIbHOTO OBITHS, (hOpMa OTPAXKEHUSI OKPYKAIOIIEr0 MUPA, YCIOBHE YCIIEIIHOTO MO3HAHUS U aKTUBHOTO Ipe-
oOpasoBaHus eiicTBUTENbHOCTH. OneprpoBaHUE MTPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEINHSET pa3HbIC BU-
16l Y4eOHOU U TPYAOBOM NESATEIbHOCTH, ABJISETCA OJHUM U3 MPO(ECCHOHATBHO BaXKHBIX KAUeCTB, 103TOMY
aKTyaibHa 337a4a (GopMUPOBaHUS Y 00YJAIONINXCS IPOCTPAHCTBEHHOTO MBIIIIJICHUS KaK Pa3HOBUIHOCTH
00pa3HOT0 MBIIUIEHUS — CYLECTBEHHOI0 KOMIIOHEHTA B IIOJrOTOBKE K MPAKTUYECKOM IeATETbHOCTH 10
MHOTHM HalpaBJICHUSIM.

Llenb ocBOEHUs MporpaMMmel ydeOHOro Kypca «l'eomerpus» Ha 0a30BOM ypoBHE 00ydeHus — oOrie-
00pa3oBaTeNbHOE U OOIIEKYIbTYPHOE pa3BUTHE O0YYAIOUIMXCS Yepe3 00eCeYeHne BO3MOKHOCTU IpHoOpe-
TE€HUS U UCHOJIb30BAHUS CUCTEMATHUYECKUX F€OMETPUUECKUX 3HAHMW M JEMCTBUM, CrieU(PUUHBIX TreoMeT-
PHH, BO3MOXHOCTH YCIIEHIIHOTO MPOJOJDKEHUSI 00pa3oBaHMs IO CIELUATbHOCTSM, HE CBSI3aHHBIM C IPH-
KJIQJHBIM UCTIOJIb30BaHUEM I€OMETPHH.

[Tporpamma o reomMeTpun Ha 6a30BOM YpOBHE MpeAHa3HaYeHa i 00yUYaIOIMXCs CpeAHEeH MIKOJIbI,
HE WCIBITHIBABUINX 3HAUNTENbHBIX 3aTPYAHEHUN Ha YPOBHE OCHOBHOTO 0011ero oopasoBanus. Takum obpa-
30M, o0Oyyaromuecs: Ha 6a30BOM YpPOBHE JOJDKHBI OCBOUTH OOIIME MaTeMaTHYECKHE YMEHUS, CBA3aHHBIE CO
CHelU(pUKON TeoMeTprUr U HEOOXOAUMBIE AJIsl )KU3HHU B COBPEMEHHOM oO11ecTBe. KpoMe 3Toro, oHu UMEIOT
BO3MOKHOCTh U3YUUTh T'€OMETpHIO Oojiee TIyOOoKOo, €clii B albHENIIeM BOZHUKHET HEOOXOIUMOCTh B T€0-
METPUUYECKUX 3HAHUSAX B MPO(ECCHOHATBHOMN e TENIbHOCTH.

JlocTikeHne 1eId OCBOCHHUSI MPOTrpaMMBbl 0OECIIEYMBAETCS PEIIEHHUEM COOTBETCTBYIOIIMX 3ajad.
[IpuoputeTHBIMU 3a/1ad4aMH OcBOeHUs Kypca «['eomerpun» Ha 6a3oBoM ypoBHe B 10—11 kiaccax sBIsOT-
cs:

® (opMUpOBaHUE MPEACTABICHUS O TEOMETPUHN KaK YaCTH MUPOBOM KyJIbTYpbl U OCO3HaHHE €€ B3au-
MOCBSI3U C OKPY>KAIOIIUM MUPOM;

e (opMupOBaHUE MPEACTABICHUS O MHOTOTPAaHHUKAX U TellaX BPAILEHUS KaK 0 Ba)KHEUIIUX MaTeMa-
TUYECKUX MOJEIIAX, TO3BOJISIFOIIMX ONUCHIBATh U N3Y4aTh Pa3HbIE SBJICHUS OKPY>KAIOIIEr0 MUDA;

e (opMUpOBaHHE YMEHUSI pacliO3HABaTh Ha YePTEKax, MOJEIAX U B pealbHOM MUPE MHOTOTPaHHUKHU
U TeJla BpallleHus;

® OBJIAJICHHE METOJIaMHU pEeIlleHHUs 3a/lad Ha MOCTPOEHUS Ha M300paKeHUSIX MPOCTPAHCTBEHHBIX (u-
ryp;

® (opMupoBaHHE YMEHHs ONEPUPOBATH OCHOBHBIMU MOHATUSAMHM O MHOTOTPAaHHUKAX M Tejax Bpallle-
HUS U UX OCHOBHBIMM CBOMCTBaMU;

® OBJIAJCHUE AITOPUTMAMH PEIICHHs] OCHOBHBIX THUIIOB 3ajady; ()OPMUPOBAHUE YMEHHS IPOBOIUTH
HECJIOKHBIE JOKA3aTENbHbIE PACCYKACHHS B XOJ€ PELICHHs CTEPEOMETPUUECKHX 3a/1ad U 3a7a4 ¢ IpaKTHie-
CKUM COJIEpPIKaHUEM;



® pa3BUTHE WHTEIUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH O00YyYaroluxcs, MO3HABATEIbHOU akK-
TUBHOCTH, UCCIIEZIOBATENbCKUX YMEHUHN, KPUTUYHOCTH MBIIIICHHUS;

e (opmupoBaHue (QYHKIMOHATBHON I'PAMOTHOCTH, PEJICBAHTHONW I€OMETPUHU: YMEHHUE PACIO3HABATH
IIPOSIBJICHUS] FEOMETPUUECKUX MOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEH B PEAJIbHBIX KU3HEHHBIX CUTYaLUAX
U TIPH U3YYEHHUH JAPYTHX YIEOHBIX MPEIMETOB, IPOSIBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, popmyIu-
pOBaTh MX HA S3bIKE€ '€OMETPUHU M CO3/1aBaTh '€OMETPUYECKHE MOJIENIH, IPUMEHATh OCBOCHHBIM reoMeTpH-
YeCKUH ammapar JJs pelieHnus IPaKTUKO-OPUEHTUPOBAHHBIX 33a4, UHTEPIPETUPOBATh U OLIEHUBATH MOy~
YEHHBIE PE3Y/IbTaThI.

OTIUYUTENbHON OCOOCHHOCTBIO MPOrPaMMBI SIBJISIETCSl BKIIIOUEHUE B KypC CTEPEOMETPHH B Hadase
€ro U3y4eHus 3ajay, pelraeMblX Ha ypOBHE MHTYUTUBHOIO MTO3HAHUSA, U OIPEENEHHBIM 00pa3oM OpraHu30-
BaHHast paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTUMECKOTO M MPOCTPAHCTBEHHOTO MBIILJICHHUS,
CTUMYJIUPYET IPOTEKaHWE UHTYUTUBHBIX IPOLIECCOB, MOTUBUPYET K AaJbHEHIIEMY U3YUYEHHUIO IIpEAMETa.

[Tpenmourenue oTHAETCA HATISAHO-KOHCTPYKTUBHOMY METOly 0OY4EHUS, TO €CTh TEOPETHUECKHE
3HaHUS UMEIOT B CBOEI OCHOBE UyBCTBEHHOCTb IIPEAMETHO-IIPAKTUYECKOH esTesibHOoCTH. Pa3BuTue npo-
CTPaHCTBEHHBIX MPEJCTABIECHUN Y yUalIuXcs B Kypce CTEPEOMETPUN IPOBOAMUTCS 3a CUET pELIEHMs 3a/1a4 Ha
CO3JlaHKe IIPOCTPAHCTBEHHBIX 00Pa30B U 33/1a4 Ha ONEPUPOBAHUE IPOCTPAHCTBEHHBIMU 00pa3amu. Co3na-
Hue 00pa3a IPOBOAUTCS C ONOPOI Ha HAIIAIHOCTD, a ONIEPUPOBAHUE 00PA30M — B YCIIOBUSAX OTBIICUEHUS
OT HAIJISITHOCTH, MBICJIEHHOTO U3MEHEHHSI €0 HCXOJHOI'O COJIep KaHuUs.

OcHoBHbIE coaeprkaTenbHble JuHUU Kypca «l'eomerpum» B 10-11 kmaccax: «MHOrorpaHHUKN»,
«IIpsiMble U TUIOCKOCTH B IPOCTpaHCTBe», «Tena BpaiieHus», «BekTopbl 1 KOOpAUHATHI B POCTPAHCTBE.
®opMHUpOBaHUE JIOTMUECKUX YMEHUN paclpeesieTcss He TOJIbKO M0 COAEepKaTeIbHbIM JIMHUSAM, HO U I10 TO-
naM o0y4eHHsI Ha YPOBHE CpeJIHEro o01ero oopa3oBaHusl.

Conepxanne 0o0pa3oBaHUs, COOTBETCTBYIOLIEE IMPEIMETHBIM pe3yibTraraM ocBoeHus [IpumepHoi
paOoueil mporpaMmsl, pacupeenéHHbIM M0 TojaM OO0y4YeHMs, CTPYKTYPUPOBAHO TakKUM 0Opa3oM, 4TOOBI
OBJIaJICHHE T€OMETPUUECKUMU OHATHUSMU U HaBBIKAMU OCYLIECTBIISIIOCH MOCJIEI0BATENIbHO U IOCTYNATENb-
HO, ¢ COOIO/IEHUEM MPHUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIJIIOYAIUCh B OOLIYIO CUCTEMY
reOMETPUYECKUX TpEeACTaBICHUI 00yJaromuxcs, pacmupss U yrayomnss e€, oOpa3ys HMpOYHbIEe MHOXKe-
CTBEHHBIE CBS3H.

MecTo y4yeOHOro Kypca B y4eOHOM IJIaHe

B YuebHoM 11aHe Ha U3yyeHHE T€OMETPUM OTBOAMUTCS HE MeHee 2 y4eOHBIX yacoB B Hezento B 10
KJ1acce 1 2 y4eOHBIX yaca B Hezento B 11 kiacce, Bcero 3a iBa roja ooyueHnust He MmeHee 136 yueOHbIX daca.
IInanupyemblie npeaMeTHbIe pe3yabTaThbl 0cBOeHUs [IpuMepHoii pado4eil nporpamMMsl Kypca (1o ro-
aaM o0y4yeHus)

[TpenmeTHble pe3ysabTaThl U3YyUEHUs] T€OMETPUHM Ha 0a30BOM YpOBHE OPUEHTHPOBAHBI HA JOCTIOKE-
HUE YPOBHS MaTEMaTHYECKOW TPAMOTHOCTH, HEOOXOIMMOTO JUIsS YCIEITHOTO pPEeIIeHUs 3a1ad B peabHON
KHU3HU U CO3JJaHHME YCIOBUHN /ISl UX OOLIEKYIbTYPHOTO Pa3BUTHSL.

OcBoenue yaeOHOTO Kypca «I'eomeTpusi» Ha 6a30BOM YpPOBHE CpEHETO 001Iero 00pa30BaHus I0JKHO

obecreynBaTh JOCTHKEHHE CIEAYIOUINX MPEAMETHBIX 00pa30BaTeIbHbIX PE3yJIbTaTOB:
10 xknacc
OnepupoBaTh MOHATUSAMH: TOUKA, MPsIMasi, MIIOCKOCTb.
[TpuMeHATh aKCHOMBI CTEPEOMETPHUHU U CIEICTBUS U3 HUX MPH PELICHUH T'€OMETPUUYECKHX 3aay.
OmnepupoBaTh MOHATUSAMHU: MAPATUIETBHOCTD U MEPIEHIUKYISIPHOCTh MPSAMBIX U MIIOCKOCTEH.
KnaccugunupoBath B3auMHOE PacHoiOkKEeHHUE MPSMBIX U IUIOCKOCTEH B TPOCTPAHCTBE.
OmnepupoBaTh MOHATHSAMHE: JIBYTPAaHHBINA YTOJ, TPaHW JBYTPAHHOTO yIia, peOpo ABYTPaHHOTO YIJIa;
JMHEWHBINA yroJi JBYTPAHHOTO YIJIa; TpajyCHas Mepa ABYTPaHHOT'O yrIJa.
OnepupoBaTh MOHATUSAMU: MHOTOTPAaHHHK, BBIMYKIBIH M HEBBITYKJIbI MHOTOIpaHHMK, 3J€MEHTHI
MHOTOTpaHHHKA, TPaBUIbHBII MHOTOTPaHHUK.
e Pacrio3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAaHHHKOB (MMpaMu/a; MpH3Ma, TMPSIMOYTOJIBHBIA Tapaniene-
nurnen, Kyo).
KnaccugunupoBaTb MHOTOIpaHHHUKH, BEIOMpPAsi OCHOBAHUS ISl KIacCU(UKAIMK (BBITYKIIbIE U HEBbI-
IyKJIble MHOTOIPAaHHUKH; NTPaBUJIbHbIE MHOIOI'PAaHHUKH; MIPSIMbIE U HAKJIOHHBIE NPU3MBI, Mapaliese-
TTATIEBI).
e OnepupoBaTh MOHATUSAMH: CEKYIasi TNIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.



e OOBACHATH NPUHLIUIIBI IOCTPOCHUS CEUEHHH, UCTIONB3YSI METO/L CIIEIOB.
¢ CTpOUTh CEYEHHsI MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBINOIHATE (BBIHOCHBIE) IUIOCKUE YEPTEKH U3
PHUCYHKOB ITPOCTBIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHHU3Y.

e Pemiath 3ajaun Ha HAXOXKJEHUE F€OMETPUUECKUX BEJIIMYMH 110 00pa3liaM WM ajJropuTMaMm, NPUMEHss
W3BECTHBIE AaHAIMTUYECKUE METO/IBI IIPU PELLICHUHU CTaHAAPTHBIX MAaTEMATUYECKUX 3ajjad Ha BbIYMCIIE-
HUE PAaCCTOSTHUM MeX1y ABYMs TOUKaMHM, OT TOUKH JI0 MPSIMOM, OT TOUKHU J0 IVIOCKOCTH, MEXKAY CKpe-
LIUBAIOLIIUMUCS PSIMBIMH.

e Pemiath 3aaun Ha HAXOXKJCHHUE T€OMETPHUECKUX BEJIIMYMH 10 00pa3liaM WM ajJrOpUTMaM, MPUMEHSI
U3BECTHBIC AaHATUTUYECKUE METO/IbI IIPH PEIIEHUH CTaHIAPTHBIX MaTEMATUYECKUX 3aay Ha BhIYMCIIE-
HUE YIJI0B MEX/Y CKpEIIMBAIOIIMMHUCS IPSIMBIMHU, MEXY IPSIMON U IUIOCKOCTHIO, MEXY IIOCKOCTSI-
MU, IBYTPAaHHBIX YIJIOB.

e Bbruuciate 00bEMBI U IUIOINAAN IOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, IMpaMK/ia) C IPUMEHEHU-
eM (opMyIl; BBIUUCIATH COOTHOLICHHSI MEXKIY IUIOUIAIIMHU IOBEPXHOCTEH, 00bEMaMHU IOJOOHBIX
MHOTOI'PaHHHUKOB.

e OnepupoBaTh NOHATUSAMH: CUMMETPHSL B IPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTb CUMMETPUHU; LIEHTD,
OCb U INIOCKOCTh CUMMETPHUH (PUTYpPHI.

¢ l3Bnekarh, MpeoOpa3oBbIBATh M HHTEPIIPETUPOBATh HH(OPMAIIHIO O IPOCTPAHCTBEHHBIX T€OMETpUYE-
CKUX (purypax, NpeCcTaBIeHHYIO Ha yepTexax U pUCyHKaXx.

o [IpumensTh reomerpuueckue (HakThl s PELICHUs CTEPEOMETPUUECKUX 3a1ay, IPEANoIaralonux He-
CKOJIbKO ILIIarOB pEILeHHs, €CJIM YCIOBUS IPUMEHEHUS 3a1aHbl B IBHOW (hopMme.

e [IpuMeHATH MpocTeHiIne MPOrpaMMHbIE CPEICTBA M 3JEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU
pELICHNH CTEPEOMETPUYECKUX 3a/1a4.

e [IpuBOANTH MpUMEPHI MATEMATHUECKUX 3aKOHOMEPHOCTEHN B MPUPOJE U KU3HHU, PAaCIIO3HABATH MPOSIB-
JIeHHE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

o [IpuMeHATHh MONyYeHHbIE 3HAHMS Ha MPAKTUKE: aHAIW3UPOBATH PEajbHblEe CUTYallUHM M NPUMEHSATh
M3Y4YEHHbIE TIOHSTHS B MPOLIECCE MOMCKA PELIEHUs MaTeMaTH4eCKH C(OPMYIUPOBAHHON MPOOIIEMBI,
MOJIETIMPOBATh PEANBHBIE CUTyallMM HA SI3bIKE T€OMETPUH, UCCIIEN0BATh MOCTPOEHHBIE MOJENIH C HUC-
M10JIb30BAHUEM I'€OMETPUUECKUX MOHATUN U TEOpEM, ammapaTa airedpsl; pemaTh NpakTHIecKue 3aa-
4M, CBA3aHHBIE C HAXOKJIECHUEM F€OMETPUUECKHUX BEIIMUYMH.

Coaepixanue yueOHOro Kypca (1o rogam o0y4eHus)

10 knacc

IIpsiMble ¥ MI0CKOCTH B IPOCTPAHCTBE

OcHoBHbI€ NMOHATUS cTepeoMeTpur. Touka, mpsimasi, IIOCKOCTh, TpocTpaHcTBO. [TonsTre 00 akcuo-
MaTUYECKOM ITIOCTPOECHUH CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUM U CIECACTBUS U3 HUX.

B3anMHOEe pacnonokeHue NpsSIMBIX B MPOCTPAHCTBE: MEPECEKAIOIINECcs, NapaJlIebHble U CKpPELIU-
Baromyecs mnpsmsle. [lapamieabHOCTh NPSAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE: IMapajuleibHBIC NPsSMbBIE B
IIPOCTPAHCTBE; NaPAIUIEIBHOCTh TPEX NPAMBIX; MMAPAUICIBHOCTh MPSAMOM U IIJIOCKOCTH. YTJbI C COHAIIPaB-
JICHHBIMU CTOPOHAMH; YrOJl MEXKIY IPSAMBIMHU B IIPOCTpAaHCTBE. IlapaiiepHOCTh MIIOCKOCTEN: Mapaslieiib-
HBIE TJIOCKOCTH; CBOMCTBA MapajuIeIbHbIX TIocKocTel. [IpocTeiinue nmpocTpaHCTBEHHBIE (UTYPHI HA TIIOC-
KOCTHU: TETpa’Jip, KyO, Mapajuieenumnesa; NoCTpPOSHHE CeUeHHI.

[lepneHauKyISIpHOCTD NPAMON U TUIOCKOCTH: MEPIIEHIUKYIISIPHBIE IPSIMbIE B IIPOCTPAHCTBE, MPSMbIE
NapajuleJIbHbIE U NEPICHAUKYIIAPHBIE K IUNIOCKOCTH, IIPU3HAK IEPIECHAUKYIIPHOCTH IPSIMOU U IUIOCKOCTH,
Teopema O IPsIMOM MEPIEHAUKYISIPHON TUIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: YTOJI MEXAY NMPAMON U IJIIOCKO-
CTBIO; IBYTPAHHBIA YroOJl, JIMHEHMHBIA Yroj ABYTPaHHOIO yria. llepneHaukyisp U HaKJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 TJIOCKOCTH, PACCTOSTHUE OT MPAMOM JI0 MIIOCKOCTH, MPOEKIHs (GUTypsl Ha MIockocTh. [lepnen-
JUKYJISIPHOCTD IIJIOCKOCTEW: MPU3HAK MEPIEHAUKYIPHOCTH ABYX IUIOCKOCTEH. TeopeMa o TpEX meprieHau-
KyJsipax.

MHororpaHHuKu

[ToHsiTHE MHOTOTPaHHHKA, OCHOBHBIE 3JIEMEHTBHI MHOIOI'PAHHHUKA, BBIITYKJIbIE U HEBBIITYKJIbIE MHOIO-
IPaHHUKY; pa3BEPTKAa MHOTrOrpaHHuKa. [Ipusma: N-yroiapHas npu3Ma; IpaHd U OCHOBAHMS NPU3MBI; IIpsiMast
U HaKJIOHHas MpU3Mbl; OOKOBas M MOJHAas MOBEPXHOCTh Ipu3Mbl. [lapannenenunen, npsMOyroybHbIM ma-
pasutenenumesa U ero cBoicTra. [Tupamuaa: N-yrosipHas mupamuia, FpaHd ¥ OCHOBAHUE MUPAMUJIBI; OOKOBas
U TI0JIHAs TIOBEPXHOCTh MAPAMUbI; TPAaBUIIbHAA M yCEUEHHAs! MUPAMKIA. DJIEMEHTBI IPU3MBI U ITUPAMUJIBL.
IIpaBuIbHBIE MHOTOTPAHHUKH: MOHATHE NIPABUJIBHOIO MHOTOI'PAHHMKA; IIPaBUJIbHAS IIPU3Ma U IIPABUIIbHAS



NUpPaMU/Ia; IpaBUIIbHAs TPEYTOJIbHAS MMPaMUa U MPaBIIIbHBINA TeTpa’ip; KyO. [IpeacraBienue o mpaBuiib-
HBIX MHOTOTPaHHMKAX: OKTa’p, NOAEKadAp U ukocadap. CeueHust Ipu3Mbl U MUPAMUIBL.

CuMMeTpusi B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTENIBHO TOYKH, MPSAMOM, MJIOCKOCTH. DJIEMEHTHI
CUMMETPHUU B IUPAMHUJAX, apaJUICICIIUIIEIaX, TPABUIIBHBIX MHOTOTPaHHHUKAX.

Brrancnenue 3eMeHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yrisl. [Inomans 60koBoil OBEpXHO-
CTH U IIOJIHOW MMOBEPXHOCTHU MPSIMOI MPU3MBI, IUIOIIAb OCHOBAHUH, TeOpeMa 0 OOKOBOI MOBEPXHOCTH Mpsi-
Mol ipu3msbl. [Tnomans 00KOBOM MOBEPXHOCTH M OBEPXHOCTH IIPABUIIBHOM IUpaMU/bl, TEOpEMaA O IUIOIIa-
au yced€HHo# nupamupl. [lonstue 06 06bpéMme. O6bEM MUpamMuIbl, TPU3MBI.

[TonoGHbIe Tena B mpocTpaHcTBe. COOTHOMICHUS MEXK/TY IJIOLIAIIMHU IOBEPXHOCTEH, 00bEMaMHU 110-

OOHBIX TeEJl.
TemaTnuyeckoe MJIIAHMPOBAHME Y4eOHOT0 Kypca (1mo rogamM o0y4eHus )

10 xaacc (68 yacos)

Hasanue OcHoOBHOE coJepKaHue OcHOBHbIE BUIbI AEATEILHOCTH yYaIIUXCS
paszzuena
Beenenne B | OCHOBHBIE TIOHSITHSI CTEPEO- AxTyanu3upoBath (aKThl H METOJABI TUIAHUMETPHUH, peie-
CTepeOMET- METPHUU: TOYKA, TPsIMasi, IUIOC- | BAHTHBIC TEME.
puro KOCTb, IpocTpancTBo. [IpaBu- [Tonmyyats mpeacTaBIeHus O MPOCTPAHCTBEHHBIX (HUTypax,
(10 9) na n300pakeHus Ha PUCYHKaX: | pa30uparh MpocTeiIme mpaBuia n300paxkenus STux uryp.
n300pakeHus IIIOCKOCTEH, Ta- N300pakaTh NpsAMYIO U INIOCKOCTh HA PUCYHKE.
paUIeTIbHBIX IPSIMBIX (OTpe3- Pacrnio3HaBaTh MHOTOTpaHHUKH, TTHPAMHLy, KyO, Ha3bIBaTh
KOB), CepeMHbI 0Tpe3Ka. [1o- | UX 27IeMeHTHI.
HSTHS: TIEPECEKAOIIHECs Jlenatb pUCYHOK Ky0a, MUpaMUIbl, HAXOAUTh OIIUOKH B
TUTOCKOCTH, TTEPECEKAIONINECS | HEBEPHBIX U300PKEHHSIX.
psiMasi ¥ TIIOCKOCTb. 3HAKOMHTBCS C CEYCHUSIMH, C METOOM CJICJIOB; UCIIOJIB30-
3HaKOMCTBO C MHOTOTPAaHHU- | BaTh IS TIOCTPOCHUS CEYCHUS METO]I CJIEeOB, KPATKO 3alv-
KaMHu, HW300pa)keHHe MHOTO- | ChIBAaTh IIark MOCTPOEHUS CEYEHUSI.
TPaHHUKOB Ha pPHUCYHKaX, Ha Pacrnio3HaBaTh BU/ ce4eHUS M OTHOMICHUH, B KOTOPHIX Ce-
MIPOEKIIMOHHBIX yepTexkax. | YeHHUe JIeJUT pedpa Kyoa, HaXOAUTh IJIOLIa/(b CEUCHHUS.
HauanbHble cBeneHust 0 Kyoe u Hcnonp3oBark momo0ue Mpu penieHny 3a7ad Ha IMOCTpoe-
nupamMyzie, WX pa3BEPTKH U | HUE CEUCHUH.
Mmojenu. CedyeHus: MHOTOTpaH- 3HAKOMUTBCS C aKCHOMATHYECKHM ITOCTPOCHUEM CTEpeo-
HUKOB. METpHUH, C AKCHOMaMH CTEPEOMETPUH U CIEICTBUSIMHU U3 HUX.
[TonATHE 00 AaKCMOMATHYECKOM WnmocTpupoBaTh aKCHOMBI PUCYHKaMHU M MIPUMEPaMHU W3
MOCTPOCHUHM  CTEPEOMETPHHM: | OKpYKarolel 00CTaHOBKU
aKCHOMBI ~ CTEPEOMETPHH U
CJICICTBUS U3 HUX
[Mpsimbie | B3aumnoe pacroyioxxeHue AxTyanu3upoBaTh (aKThl ¥ METOJABI TUIAHUMETPHUH, peie-

U IUIOCKOCTHU
B IPOCTpaH-
cree. Ilapai-
JIETLHOCTD
MPSMBIX H
IUIOCKOCTEH

(12 u)

NpsIMBIX B IIPOCTPAHCTBE: IIe-
pecekaromnmecs, napauieabHbIe
U CKPELIUBAIOIINECS PSMBIE.
[TapamiensHOCTh NPSIMBIX U
IIJIOCKOCTEM B IIPOCTPAHCTBE:
MapajuieIbHbIE NPSMBbIE B IIPO-
CTPAHCTBE; NapaJJIEIbHOCTD
TPEX MPSAMBIX; [1APAJIIEIBHOCTD
IIPSIMOM U TUIOCKOCTHU. YTIIBI C
COHAIPABJICHHBIMUA CTOPOHAMU;
YroJI MEXKY IPSIMBIMU B IIPO-
CTPaHCTBE.

[TapamenbHOCTD IIJIOCKOCTEM:

IapajuIeIIbHbIC IUIOCKOCTH;
CBOMCTBA napajieabHbIX
IJIOCKOCTEM.

BAHTHbIE TEME, TIPOBOJUTH AaHAJIOTHUHU.

[lepeuncnaTb BO3MOMKHBIE CHOCOOBI PACHOJIOKEHUS JBYX
MPSIMBIX B MPOCTPAHCTBE, MILTIOCTPUPOBATh UX HA TpUMEpax.

JlaBaTh ompeneneHne CKpEelMBaOIIMXCS IPSIMbIX, (GopMy-
JUPOBaTh MPU3HAK CKPEIIMBAIOIINXCS MPSAMBIX U MPUMEHSTH
€ro Mpu peleHny 3a1ay.

Pacnio3naBath npu3my, Ha3bIBaTh €€ FJIEMEHTHI.

CTpOI/ITB CCUCHUS IIPU3MBI Ha T'OTOBBIX YCPTEIKAX.

[lepeuncasTb BO3MOKHBIE CIIOCOOBI B3aUMHOI'O PACIOJIO-
JKEHUA HpﬂMOI\/’I 1 INIOCKOCTH B ITPOCTPAHCTBE, MIPUBOJUTH CO-
OTBETCTBYIOLIUE NPUMEPHI U3 PEATTbHON KU3HU.

JlaBath omnpeneneHre napauieIbHOCTH MPSMOUA M TIIIOCKO-
CTH.

@opmMyIHpOBaTh MPU3HAK MAPAIETBHOCTA TPSIMOH U
IUIOCKOCTH, YTBEP)KJIEHUE O MPSMOI NlepecedeHusl AByX IUIOoC-
KOCTEH, MPOXOIAUINX Yepe3 NapajuiesIbHbIe MPsIMbIE.




IIpocreiime NPOCTPAHCTBEH-
Hble (GUIypbl Ha IUIOCKOCTH:
TETpadap, KyO, Mapaienenu-
IeJl; MOCTPOEHUE CEUEHUN

Pemarp mpakTHueckue 3aJaud Ha IIOCTPOCHHUE CEUEHUI
MHOTOTPaHHHKA.

OOBACHATH Clyyan B3aUMHOTO DPACIOJIOKEHHS IUIOCKO-
cTe.

JlaBaTh ompejesieHue MapajljiesbHbIX IUIOCKOCTEH; MPUBO-
JTUTh TPUMEPBI U3 pealbHON KU3HU U OKpYyXkaromiei obcra-
HOBKH, WITIOCTPUPYIOIINE NapajuIeIbHOCTD MIJI0CKOCTEH.

Hcnonb30BaTh Npu3HaK NapaieIbHOCTH JBYX IJIOCKO-
CTEM, CBOMCTBA MapalIeNIbHBIX IJIOCKOCTEN MPU PELICHUU 3a-
Jlad Ha TIOCTPOEHHUE.

OOBACHATH, UTO HA3bIBACTCS NAPAIIICITBHBIM POESKTHPO-
BaHUEM U KaK BBITIOJHSAETCS MPOSKTUPOBAHUE (PUTYp HA
IJIOCKOCTb.

N306paxaTh B mapaiedbHOW MPOEKIHMU Pa3iIHyHbIE I'eo-
METpUYECKHE PUTYPHI.

MonenupoBaTh peanbHble CUTYyallMH Ha SI3bIKE T€OMETPUH,
UCCJIEI0BAaTh MOCTPOEHHBIE MOJIEIM C HCIIOJIb30BAHUEM TI€O-
METPUUYECKUX MOHSATHUH.

Hcnonp30BaTh npu pelieHUH 3ajad Ha MOCTPOCHUE ceue-
HUH TOHSATHE MapaIeIbHOCTH, IPU3HAKA U CBOMCTBA Mapal-
JICJIbHBIX MPSIMBIX HA MJIOCKOCTH

[lepnenan-
KYJISIPHOCTD
NPSAMBIX U

IUIOCKOCTEH

(12 9)

[lepneHuKynApHOCTE  TIps-
MOW W TUIOCKOCTH: TEPIEH]IN-
KYJSIpDHBIE TpsAMBIE B  IIPO-
CTPAaHCTBE, MpsAMBIE Iapai-
JENbHbIE W IEpHEHAUKYIAP-
HbIE K IIIOCKOCTH, IIPU3HAK
MEPIEHIUKYISPHOCTU IIPSIMOM
U IUIOCKOCTH, TE€OpeMa O Ips-
MOH NEPIEHANKYJIAPHON
IIJIOCKOCTH

[IepnieHqUKyYISAp U HAKIIOHHBIE:
paccTostHue OT TOYKH JO IIOC-
KOCTH, PACCTOSHUE OT IPSAMOM
J10 TNTOCKOCTH.

AxTyanu3upoBaTh (akThl U METOAbI IUIAHUMETPUH, Peie-
BAHTHBIE TEME, IIPOBOJUTH AHAJIOTHH.

OOBACHATb, KaKOW yroJjl Ha3bIBAE€TCS YIJIOM MEXIY Iepe-
CEKAIOUIUMUCS NPSIMBIMH, CKPELIMBAIOIIMMUCS IPSMBIMU B
IIPOCTPAHCTBE.

JlaBaTp omnpeneneHue NEPIeHIUKYIIPHBIX IPSAMBIX U Mps-
MOH, MEPIEHIUKYIIAPHON K IIIOCKOCTH.

HaxomuTts yriel MEXAy CKpEHMBAIOIIMMUCS IPSIMBIMU B
KyOe 1 nupamue.

IIpuBOAUTE IPUMEPBI U3 PEATILHOM KU3HUA U OKPYKArOLIEH
00CTaHOBKHU, WJUIIOCTPUPYIOUIME NEPHEHAUKYISIPHOCTb Mpsi-
MBIX B IPOCTPAHCTBE M MNEPHEHIUKYJISIPHOCTb NPSIMOM K
IIJIOCKOCTH.

@opMyIMpPOBATh MPU3HAK NEPIEHANKYIIPHOCTH IPSIMOU
U TIOCKOCTH, IPUMEHSTD €r0 Ha MPAaKTUKE: OOBSICHATH Mep-
NEeHAUKYISIPHOCTh pedpa Kyda 1 JuaroHajiu ero rpaHu, KOTo-
past ero He COJICPXKHT, HaXOAUTh JUIMHY JUaroHaiu Kyoa. Bei-
YUCJATH BBICOTY IPABUIIBHOMN TPEYTOIBHOM U MPAaBUIIBHON
YeThIPEXYTOIbHON MHUpaMU/I 110 JATTHHAM pEOep.

Pemate 3amaun Ha BBIYMCIICHUS, CBSI3aHHBIE C IEPIIECHIN-
KYJISIPHOCTBIO IIPSIMOM U IUIOCKOCTH, C MCIIOJIB30BAHUEM IIPU
pEeIIeHNH TUTAHUMETPUUECKUX (GaKTOB U METO/IOB.

OOBACHATH, YTO HA3BIBAIOT MEPHEHIUKYIIPOM M HAKJIOH-
HOM M3 TOYKH K IJIOCKOCTH; MPOEKIMEN HAKJIOHHON Ha TI0C-
KOCTb. OOBSICHATH, YTO HA3bIBAETCS PACCTOSHUEM: OT TOUKH
JI0 TUIOCKOCTH; MEXAY MapalIeIbHBIMU INTIOCKOCTAMU; MEXIY
IIPSAIMOM U NApaJuIEIIBHOM €i1 INIOCKOCTBIO; MEXKY CKpEIlHBa-
FOIIIMHUCS IPSIMBIMH.

HaxonuTh 3TH paccTOSHHUS B INPOCTBHIX Ciydasix B KyoOe,
UPAMHUJIE, IPU3ME.

MopnennpoBaTh peanbHbIE CUTYallMU HA SI3BIKE TEOMETPUHU,
HCCIIE0BAaTh IOCTPOCHHBIE MOJEIM C HCIOJIB30BAHUEM TI€O-
METPUYECKUX ITOHATUH.

Mcnosib30BaTh NpU peLICHMH 334a4 Ha NMOCTPOCHHE cede-




Huil Teopemy Iludaropa, cpoiicTBa MNPSIMOYrOJbHBIX Tpe-
YTOJIBHUKOB.

Ve
MEXY Mpsi-
MBIMHU H
IUIOCKOCTSIMH

(10 9)

VYriel B IPOCTPAaHCTBE: Yroj
MEXIYy IPSIMOU U IJIOCKOCTBIO;
JIBYTpaHHBIA YroJl, JIMHEHHbIN
yroJl ABYTPAHHOIO yIJIa.
IlepneHIUKYNAPHOCTE  IJIOC-
KOCTEH: IIPU3HAK IEPIEHIUKY-
JSIPHOCTH [IBYX IUIOCKOCTEH.
TeopeMa 0 TpEX NEpHEHAUKY-
aspax

AxTyanu3upoBaTb (aKkThl U METOABI IJIAHUMETPUH, pee-
BAaHTHBIE TEME, IIPOBOJUTD aHAJIOTUU.

JlaBaTh omnpezeneHue yria Mexay MpsiMON U IJIOCKOCTBIO,
(bopMynHMpoBaTh TEOpEMY O TPEX MEPHEHIUKYISAPAX U 00paT-
HYIO K HEH.

Haxomuts yrom Mexay HpsMOM M INIOCKOCTBIO B MHOIO-
I'PaHHUKE, PACCTOSIHME OT TOYKHU 0 NPSAMOM Ha IJIOCKOCTH,
UCIIONIBb3Ys TEOpEMY O TpEX neprneHaukymisapax. [Iposoaurs Ha
4epTeKe NEPHEHIUKYIAP: U3 TOUYKHU Ha MPSAMYIO; U3 TOYKH HA
IIJIOCKOCTb.

JlaBaTh onpezeneHue IBYTPaHHOIO YIJIa U €ro 3JIEMEHTOB.
OOBACHATH PABEHCTBO BCEX JMHEWHBIX YIJIOB JIBYTPAHHOTO
yria.

HaxonuThe Ha yepTeke IBYTpaHHBIM yroia mpu pedpe mu-
paMubl, IPU3MBI, apAJLIEICIUIIEAA.

JaBaTh onpenencHue yria MeKIy II0CKOCTIMHU.

JaBatp onpeneneHne U GOpMyIHpOBaTh MPU3HAK B3aHMHO
NEPIEHIUKYJIAPHBIX TUIOCKOCTEH.

HaxoauTs yrisl Mexay INIOCKOCTSIMU B KyOe U MUpaMuIe.

Hcnonp30BaTh IpU PELIEHUH 337a4 OCHOBHBIE TEOPEMBI U
METO/bI IITAHUMETPHH.

MonenupoBaTh peajlbHbIE CUTYallud Ha S3BIKE TEOMETPHH,
HCCIIE0BATh IOCTPOCHHBIE MOJEIM C HCIOJIB30BAHUEM I€O-
METPHUYECKUX TOHATUH.

Hcnons30BaTe Npu penieHUM 3a7ad Ha IMOCTPOCHHUE ceye-
HUI COOTHOUIEHHMSI B IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

MHororpas-
HUKH

(10 1)

IlonsiTHe MHOrorpaHHuka, oc-
HOBHBIE  JJIEMEHTBl  MHOIO-
I'PaHHUKA, BBIIIYKJIbIE U HEBBI-
IIyKJIble MHOTOTPAaHHUKH; pas-
BEPTKAa MHOT'OI'PaHHUKA.
IIpu3ma: N-yroyipHas npusMma;
I'PAaHU U OCHOBAHUS MTPU3MBI;
IpsiMasi U HaKJIOHHAs! IPU3MBI;
O0KOBas U MOJIHAs TTOBEPX-
HOCTB IIpu3Msl. [lapamtenenu-
eJl, IpsIMOYTOJIbHBIN Hapai-
JIEJICTIUIIE] U €T0 CBOMCTBA.
[Inpamupa: n-yromnpHas nupa-
MUJa, TpaHU ¥ OCHOBAHHUE IH-
pamubl; OOKoBasi M TOJIHAs
MIOBEPXHOCTh NMUPaMUJbI; Ipa-
BWIBbHAsI W YyCe4€HHas Iupa-
MUJa.

DneMEeHThI IPU3MbI U NIMPAMH-
TIBL.

[IpaBunbHBIE MHOTOTPAaHHUKHU:
MIOHATUE IPABWJIBHOIO MHOIO-
I'PaHHUKA; TIPaBAJIbHAS MIPU3Ma
U IpaBWIbHAs NMUPAMUJA; TIpa-
BHJIbHAsI TPEYroJIbHAs IUpa-
MUJa ¥ IPaBUWIbHBIN TETpadap;
ky0. IlpeacraBnenme o mpa-

AxTyanu3upoBaTh (akThl U METO/bI IUIAHUMETPUH, peje-
BAHTHBIE TEME, IPOBOJUTH AHAJIOTUU.

JlaBaTb ompeneneHue MapajulelIeNUIena, paclo3HaBaTh
€ro BHJIbI U U3y4aTb CBOMCTBA.

JlaBaTh ompeneneHne nupamMuabl, paclo3HaBaTh BUJbI ITH-
pamuj, GopMynupoBaTh CBOMcTBa p&bep, rpaHeil U BBICOTHI
IIPaBUIILHON TUPAMU/IBI.

HaxonuTh miomaae moiHoi u OOKOBOM MOBEPXHOCTH IH-
paMuBbL.

JlaBaTb omnpeneneHue yCeUEHHOM NUpaMuUbl, Ha3bIBaTh €€
JJIEMEHTBI.

dopmynupoBaTh TEOpEMy O IUIOIAAN OOKOBOI OBEPXHO-
CTH IIPaBUJIbHOM YCEYEHHON MUPAMUIBI.

Pemate 3aaun Ha BBIYKCIICHUE, CBSI3aHHBIC C IIMPAMUJIA-
MH, a TaK)Ke 33]1a4¥ Ha IOCTPOEHUE CEUECHMII.

JlaBaTb omnpenesieHne pu3Mbl, paCliO3HAaBaTh BUAbI IIPU3M,
n300paxarh MPU3MbI Ha YEPTEKE.

HaxonuTh 1uiomaab MONHOM MM OOKOBOW MOBEPXHOCTH
IIPU3MBL.

N3yuaTh cooTHoleHHs Diinepa A uucna pédep, rpaHen
Y BEpUIMH MHOTOI'PaHHHUKA.

W3yuyaTe BUABI NPABUIBHBIX MHOIOTPAaHHUKOB, UX Ha3Ba-
HUS M KOJIMYECTBO TPAHEH.

N3yyaTh CHUMMETPUIO MHOTOTPAaHHUKOB.

OOBACHATb, KaKu€ TOYKHM Ha3bIBAIOTCS CHUMMETPUYHBIMU
OTHOCHUTEJIBHO JAHHOM TOYKH, MPSIMOM WJIM IUIOCKOCTH, YTO
Ha3bIBAIOT LIEHTPOM, OCBIO0 WJIM IUIOCKOCThIO CUMMETpUHU (u-




BWIbHBIX ~ MHOTOIPAaHHMKAX:
OKTa’Jp, AOJEKa’dIp M HKOCa-
31p.

CummeTpusi B IPOCTPAHCTBE:
CUMMETpUS OTHOCUTEILHO
TOYKH, HPSAMOH, IUIOCKOCTH.
DNeMEeHTbl CUMMETPUHM B IH-
pamMujax, napajUieienunenax,
MPaBUIILHBIX MHOTOTPaHHUKAX.
Brluucnenue 31€MEHTOB MHO-
rOrPaHHUKOB: p&Opa, AMaroHa-
nu, yrael. [lnomans GoxoBOi
MOBEPXHOCTU U IIOJHOM MO-
BEPXHOCTH HPSIMOM IPHU3MBI,
IJIoOUIaJb OCHOBAHMI, TeopeMa
0 OOKOBOIl MOBEPXHOCTH MpSi-
Mol npusmsl. [lnomanps 60ko-
BO MOBEPXHOCTH U IOBEPXHO-
CTH TPABUIBLHON MHUPAMUIBI,
TeopeMa O IIomaa OOKOBOM
IIOBEPXHOCTH YCEYEHHOU IH-
paMu bl

TYpBL.

[TpuBOIUTE TpUMEPHl CUMMETPUYHBIX (UTYp B apXUTEK-
Type, TEXHUKE, IPUPOJIE.

MonenupoBaTh peajibHbIe CUTYallUd Ha SI3bIKE T€OMETPUH,
UCCIJIE0BAaTh MOCTPOEHHBIE MOJIEIM C HCIIOJIb30BAHUEM TI€O0-
METPUYECKUX TOHATUN, UCHOIB30BaTh M0J00ME MHOIOrpaH-
HUKOB.

OOBEMBI [Tonstre 06 00BEMe. OOBEM AKTyanm3upoBaTh (akThl U METOMBI INIAHUMETPUU, pelie-
MHOI'OTpaH- | HUPAMUIbI, TPU3MBbI BAHTHBIE TEME.
HHUKOB OOBACHATH, KaK U3MEPSIOTCS 00BEMBI TEJ, MPOBOJISI AHAJIO-
(8 u) TUI0 C U3MEPEHUEM IUIONIa/Ie MHOTOYTOJIbHUKOB. DopMyiu-
pOBaTh OCHOBHBIE CBOMCTBAa OOBEMOB.
N3yvars, BBIBOAUTH (OpMYyNBI 00BEMA MPSIMOYTOJIHLHOTO
napajuieJienune1a, Ipu3Mbl U TUPaMUIbL.
Boruncnsate 005EM NMPU3MBI M MUPAMUJIBI IO UX JIEMEHTaM.
[IpumeHsITh 00BEM ISl PELICHUS] CTEPEOMETPHUUECKHUX 3a/1a4
U JUIsl HAXOXK/IEHHUSI TEOMETPUUECKUX BEIIMUMH.
MonennpoBaTh pealbHbIE CUTyallUM Ha SI3bIKE T€OMETPUH,
UCCJIEI0BATh MOCTPOEHHBIE MOJENH C HCIIOJIB30BAHUEM TI€O-
METPUYECKUX TOHITUI
IToBTOpEHME: IToctpoenue ceuennii B Crpouts ceueHne MHOTOTPaHHHUKA METO/IOM CJIEIOB.
CeueHusl, MHOTOTpaHHUKE. JlaBaTh ompeielieHre pacCTOSHUS MEXy (pUrypamu.
paccTostHus U Brruucnenue paccrosiHuii: Haxoautb paccrosiHue MexXay mapajuiebHbIMU MJIOCKOCTS-
YTJIbI MEXy TBYMS TOYKaMH, OT MU, MEXAY IOCKOCThIO U MapauIeTbHON el MpsAMO, MeXy
(8 ) TOYKHU JI0 MPSMOM, OT TOUKHU J0 | CKPELIMBAIOIIMMUCS MPSIMBIMH.
IJIOCKOCTH; MEXIY CKpELIH- CtpouTh JIMHEWHBIA YroJl ABYTPAHHOTO yIjla Ha YepTeke
BAIOIIUMHUCS TPSIMBIMH. MHOTOIPaHHUKA U HaXOJIUTh €r0 BEJIMUUHY.
Bbruncnenue yrioB: Mex- HaxoauTth yribl MeXIy MI0CKOCTSIMU B MHOTOTPaHHUKAX
1y CKpEIMBAIOIIUMUCS MPsi-
MBIMH, MEXTY TIPSMOM 1 TUIOC-
KOCTbI0, IByTPaHHBIX YTJIOB,
YTJI0B MEXKY MIIOCKOCTSIMU
11 knacc
Hassanue OCHOBHOE coJiepKaHne OCHOBHBIE BU/IbI ACATEIBHOCTH YUaIIUXCS

pazznena




Tena Bparue-
HUS
(169)

Cdepa u map: nentp, paauyc,
IMaMeTp; IUIOIAAb TOBEPXHO-
ctu chepsl. BzaumHoe pacrio-
J0KeHue chepbl U IIOCKOCTH;
KacaTelbHasl TUIOCKOCTh K cde-
pe; iomans chepsl.

N3o6paxenue chepsi, ma-
pa Ha IUIOCKOCTH.

Ceuenus mapa.

AKTyanu3upoBaTh (akTbl M METOJbl IJIAHUMETPUH, pee-
BaHTHbIE TEME, IPOBOIUTH aHAJIIOTUH.

JaBate ompexnenenus chepbl U IIapa, UX IEHTPa, pajuyca,
muamerpa.  Onpenensats cdepy Kak (QuUIypy BpalleHUs
OKPYKHOCTH.

HccnenoBaTh B3aMMHOE PAcIoIOKeHUE cephl U MIOCKOCTH,
IBYX chep, WILTIOCTPUPOBATh ITO HAa YepTeKaX U PUCYHKAX.
®opmynupoBaTh ONpeAETIeHUE KacaTeIbHOH IIOCKOCTH K
cdepe, CBOMCTBO M MPHU3HAK KAcATEIbHOM IIIOCKOCTH.
3HAaKOMUTbCS C Ie0Ie3NYECKUMU JIMHUSIMU Ha cepe.

Huwmaapuyeckas MOBEPX-
HOCTh, OOpa3yrolue IUIHH-
JIPUYECKOM TMOBEPXHOCTH, OCh
UWIAHAPUYECKON  MOBEPXHO-
ctu. llumuHap: ocHOBaHUA U
OOKOBasi TOBEPXHOCTh, 0Opa-
3ylolasi U OCh; IUIONIAb 00-
KOBOW Y TIOJTHOW IMOBEPXHOCTH.
N3o0pakeHne mwImMHApa Ha
IUIOCKOCTH. Pa3BépTka muiImH-
zpa.

Ceuenus nuauHapa (II0CKO-
CTB}O, ITApAJUIECIILHON WIN IIep-
MEeHANKYISIPHON OCH UJIMH]IPA)

OOBSCHATH, YTO HA3BIBAIOT IWJIMHAPOM, Ha3bIBaTh €ro dJe-
MEHTBI.
N3yuaTh, 0OBSICHATH, KaK MOJYYUTh MIJIMHIP MyTEM Bparie-
HUSI IPSIMOYTOJIbHUKA.
BreiBouTh, MCONIB30BaTh (POPMYINBI A7l BBIYUCICHUS IUIO-
maau 0OKOBOM MOBEPXHOCTH ITUIMHAPA.

N3yuars, pacno3HaBaTh pa3BEpPTKY HHJIMHAPA.

N3o00pakaTh MWIMHAP U €r0 CEYCHUsS IJIOCKOCTHIO, IPO-
XOISIEH Yepe3 €ro OCh, MAPaIETbHON WIH MEPICHANKYIISAP-
HOU OCH.

HaxoauTe niomaam 3TUX CEUCHUI.

MopenupoBaTh peajabHbIE CUTyallUU HA SI3bIKE T€OMETPUH,
HCCIIEIOBATh MTOCTPOEHHBIE MOJEIHN C HCIOJb30BAHUEM TI€O-
METPUUYECKUX TTOHATHIA.

KoHnyeckass 1mOBEpXHOCTS,
oOpa3yroIre KOHHYECKOH I1o-
BEPXHOCTH, OCh M BEpIIMHA
KOHUYECKOU MMOBEPXHOCTH.
Konyc: ocHOBaHME U BEpIINHA,
oOpa3syroiiass U OCbh; IUIOINIA]b
OOKOBOW M THOJHOH MOBEPXHO-
CTH. YCeu€HHBIN KOHYC: o0pa-
3YIOLIME U BBICOTA; OCHOBAHUS
1 OOKOBast MOBEPXHOCTb.

N300paxenne koHyca Ha
IJI0CKOCTH. Pa3BEépTka KoHyCa.

Ceuenust koHyca (IJIOCKO-
CTbIO, MapajuIeIbHON OCHOBA-
HUIO, U IJIOCKOCTBIO, IPOXO-
TSN Yepe3 BEPIINHY).

OOBACHATb, KaKOE€ TEJO Ha3bIBAIOT KPYIOBBIM KOHYCOM,
Ha3bIBATh €10 3JICMCHTHI.

N3yuaTh, 0OBSACHATH, KaK MOJYYUTh KOHYC MyTEM Bpallle-
HUS NIPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

N300pakaTb KOHYC M €ro CEYeHHUs IUIOCKOCThIO, MPOXO-
JUIIEH Yepe3 OCh, U MIOCKOCTBIO, NEPIEHIUKYIIIPHON K OCH.

N3yuaTse, pacrno3HaBaTh pa3BEPTKY KOHYCA.

BreiBonuTh, ucnonb3oBaTh (OPMYNBI TSI  BBIYMCICHUS
IUIOIIAAY OOKOBOM OBEPXHOCTU KOHYCA.

HaxonuTts miomany cedyeHui, NpoXoaaluX Yepe3 BepIIu-
HYy KOHYCa WJIN NEPIEHAUKYIISPHBIX €0 OCH.

OOBACHATH, KaKOE TEJIO0 Ha3bIBAETCS YCEUEHHBIM KOHYCOM.

N3y4arh, 00BSACHATH, KaK €ro MOJYyYUTh MYTEM BpallleHUs
IIPSIMOYTOJIBHOW Tpameuu.

BreiBonuTh, npuMeHsATs QOpMYIy AJsi BBIUUCIEHMS ILJIO-
111311 OOKOBOH MOBEPXHOCTH YCEUEHHOTO KOHYCA.

KomOunamust ten Bpa-
IIEHUST W MHOTOTPAaHHUKOB.
MHOrorpaHHuK,  ONUCAaHHBIN
okoJyio cdepsl; chepa, BIHCAH-
Hasg B MHOTOTPaHHUK WJIH B
TEJIO BPAIICHUS

AxTyanu3upoBaTh (akThl 1 METOJABI IUIAHUMETPUH, peje-
BAHTHBIE TEME, IPOBOJUTH AHAJIOTHU.

Pemate crepeoMeTpudecKue 3a1auu, CBSI3aHHbIE C TEIaMU
BpallleHus, TOCTPOEHUEM CEYEHHMM Tel BpallleHus, ¢ KOMOu-
HalWsAMM TeJl BpallleHWs U MHOIOIPAaHHUKOB HA HAXOXICHUE
F€OMETPUYECKUX BEJIMYHH.

Hcronb30BaTh MpU PELIEHUH CTEPEOMETPUYECKUX 3a]ay
IUTAaHUMETpUYecKre (akThl U METOJIbI 3aJJa4l Ha BBIUYHCIICHHE
U JI0Ka3aTelIbCTBO.

MopenupoBaTh peajabHbIE CUTyallUU HA S3BIKE TEOMETPUH,
HCCIIE0BAaTh IOCTPOCHHBIE MOJEIH C HCIOJIB30BAHUEM TI€O-
METPUYECKUX TOHITUHI

O0BEMBI TENT

( 22 9)

IMoustue 06 00BéMe. OCHOB-
HBIE CBOMCTBA OOBEMOB TEIL.
O0BEM UIHHIIpa, KOHYCA.

AxTyanu3upoBaTh (aKThl U METOJABI TUIAHUMETPHUH, Peie-
BAaHTHBIE TEME, IIPOBOJUTEL aHAJIOTUU.
BbIBOAMTh, MCHONIB30BaTh (POpPMYNBl 0OBEMOB: NPU3MBI,




O06béM mrapa u miomaab cde-
pBI.

IWIMHAPA, THPAMHJIbI, KOHYCa; YCEUEHHON MUpaMUIbl U yce-
4E€HHOTO KOHYycCa.

Pemate crepeoMeTpuyeckue 3ajauu, CBA3aHHBIC C BBIYHC-
JeHreM 00bEMOB.

®opMynupoBaTh OIpPECICHUE IIAPOBOTO CETMEHTa, IIa-
POBOTO €J1051, IIAPOBOTO CEKTOPA.

[TpuMeHATH POPMYIIBI TSI HAXOXKACHUS 00BEMOB IAPOBO-
ro CErMEHTa, IapOBOI'0 CEKTOPA.

Pemate crepeomeTrpuueckue 3aaayM, CBS3aHHBIE C 00BE-
MOM IIapa U IUIOLIA/AbI0 C(epsbl.

MozenupoBaTh pealbHbIe CUTYallud Ha S3bIKE T€OMETPHH,
UCCIIEIOBaTh MTOCTPOEHHBIE MOJEIM C HCIIOJIIb30BAaHHEM TI'€O-
METPUYECKUX IOHITUMH.

[TogoOHble Tena B mpo-
CTpPaHCTBE. COOTHOIIIEHHS
MEKIY IIOIMIAASIMHU TTOBEPXHO-
cre, o00BéMaMM ITOIOOHBIX
Tel

AxTyanu3upoBaTh (aKThl H METOJABI TUIAHUMETPHUH, Peie-
BaHTHBIE TEME, IPOBOJUTH AHAJIOTUU.
Pemarb crepeomeTpuueckue 3aJadd, CBA3aHHBIE C COOTHO-
nieHneM OOBEMOB M TMOBEPXHOCTEH MOJOOHBIX TEJN B IPO-
CTPaHCTBE.

MopennpoBaTh peajbHbIE CUTyallud HA S3bIKE TEOMETPUH,
UCCIJIE0BAaTh IOCTPOEHHBIE MOJEIM C HCIIOJIB30BAHUEM TI€O-
METPUYECKUX NOHITUI

Bexrops! n
KOOPJAMHATBI
B IIPOCTpaH-
ctBe ( 16 u)

BexTop Ha 1I10CKOCTH U B IIPO-
cTpaHcTBe. CIlI0)KE€HUE U BBIUU-
TaHHE BEKTOPOB. YMHOXCHHUE
BEKTOpa Ha uucio. Pasmoxe-
HHUE BEKTOpa MO TPEM HEKOM-
IUIaHapHBIM BekTopam. [IpaBu-
JI0 MapaJiieIenuneaa.

Pemenne 3anad, cBA3aHHBIX
C NPUMEHEHHEM MpPABWI JIEeH-
CTBUU C BEKTOpaMHU

[IpsmMoyronbHas  cucrema
KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunatsl Bektopa. Ilpo-
CTEUIlINE 3aJa4dl B KOOpJWHA-
Tax. YToJI MeXAy BEKTOpamH.
CkanspHoe MIPOU3BE/ICHNE
BEKTOpPOB. BrluncieHue yrios
MEXIy MNpAMBIMA H IIIOCKO-
CTSIMU.

KoopannatHo-BEKTOpPHBIN
METOJ IIPU PELIEHUU IEeOMET-
PUYECKHX 3a]1a4

AKTyanu3upoBaTh (akThl U METOMBI ILNIAHUMETPUU, pelie-
BAHTHBIE TEME, TPOBOIUTH AHAJIOTUH.

OrnepupoBaTh MOHITHEM BEKTOP B IIPOCTPAHCTRBE.

@opMynIHpoOBaTh MPABUJIO MapajuleieUIeia MPU CIOoXKe-
HHUH BEKTOPOB.

CknaapiBaTh, BBIUMTATh BEKTOPbI, YMHOXKAaTh BEKTOp Ha
YHCIIO.

N3ydats OCHOBHBIE CBOKMCTBA ATUX ONEPALUN.

[aBaTp omnpeneneHHe MPSIMOYTOJIbBHONM CUCTEMBI KOOPAM-
HaT B IIPOCTPAHCTBE.

BrIpa3uTe KOOpAMHATBHI BEKTOpa 4Yepe3 KOOPAMHATHI €ro
KOHIIOB.

BreiBonuTh, ucmonb3oBaTh (QOpMyly UIMHBI BEKTOpa M
pPacCTOAHUS MEKTY TOUKAMH.

Brelpaxkats CKalsIpHOE NPOU3BEICHUE BEKTOPOB YEpPE3 UX
KOOPAWHATHI, BBIYUCIATH Yroid MEXAY ABYMSI BEKTOpPAMH,
JBYMsI IIPSIMBIMH.

Haxonuts yros Mexy npsMoOi M INTIOCKOCTBIO, YIOJl MEXK-
Iy ABYMS IUIOCKOCTSIMUA AHATUTUYECKUMHU METOIAMM.

BriBOMTE, MCIIONB30BaTh (POPMYITY PACCTOSIHUS OT TOYKH
JI0 IIJIOCKOCTH.

[ToBTOpEHME,

00001IeHNE U

CHCTEMAaTH-

3a1usl 3HaHU U
( 149)

OcHoBHbIE QUTYPBI, PAKTHL,
TEOPEMBI Kypca INIAaHUMETPHUH.
3ajaun IIaHUMETPUU U METO-
JIbl UX PELICHUS.

OcHoBHbIE QUTYPBI, PAKTHL,
TEOPEMBI Kypca CTEPEOMETPHH.
3ajauu CTEpEOMETPUH U METO-
Ibl MX PELICHUs

Pemats mpocreiiiive 3aga4i Ha HaXOXAEHUE JJIUH U yT-
JIOB B T€OMETPUYECKUX (UTYypax, MPpUMEeHsATh TeopeMy [uda-
ropa, TEOpeMbl CHHYCOB H KOCHHYCOB.

Haxonuts miomaab MHOrOyTroJabHUKA, KpyTa.

Pacnio3znaBate mos100HbIE (PUTYpBI, HAXOJUTH OTHOILLIEHUS
JUINH U IJIomaaci.

Hcnonw3oBath mpu pelIEHUH CTEPEOMETPUUECKUX 3a]ad
(hakThl 1 METO/IbI TUTAHUMETPHH




KAJIEHIAPHO-TEMATUYECKOE IIVTAHUPOBAHME 10 kiacc, reomeTpust

AaTra

IIJ1aH

dakt

Tema ypoka

Beenenue B crepeomerpuio - 10 yacos

OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA, IPSIMast, IJIOCKOCTh, IPOCTPaH-

CTBO

[TpaBuna n3o0pakeHus Ha pUCYHKAX: U300paXeHus INIOCKOCTEH, mapa-
JTEIbHBIX IPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka

[TonsTHs: MEPECCKAIOMIHUECA ITIIOCKOCTH, IMMEPECCKAIOINUECS IIpsAMas U II0C-

IKOCTb




4. 3HaKOMCTBO C MHOTOIpaHHUKaMHU
o. M300paskeHre MHOTOTPaHHUKOB HA PUCYHKAX
6. N300paskeHrie MHOIOIPaHHUKOB Ha MPOEKLIMOHHBIX YePTEexkaxX
7. Ky0, ero pa3BépTku u Moaenu
8. ITupamupa, e€ pa3BEPTKU U MOJIETU
9. CedeHust MHOTOTPaHHUKOB
10. Koumponvnasa paooma Nel no meme «Beedenue 6 cmepeomempuioy
Ilpsamvie u nnockocmu 6 npocmpancmee. llapannenvnocmsy npamoix u naockocmeii - 12 uacog
11. B3anMHOe pacnosnokeHue npsMbIX B IPOCTPAHCTBE
12. [TapannenbHble IpsMble B IPOCTPAHCTBE
13. ITapaJju1eIbHOCTB TPEX MPSIMBIX
14. ITapajureIbHOCTh IPSIMOM U IITIOCKOCTH
15. VYTibl ¢ COHAIIPABICHHBIMU CTOPOHAMMU
16. VYroJ1 MeXIy NpSIMBIMU B IPOCTPAHCTBE
17. [TapajuienpHbIE INIOCKOCTH, X CBOMCTBA
18. Tetpasp
19. Ky0
20. [Tapannenenunes
21. ITocTpoenue ceueHuit
22. Konumponvnaa paboma Ne2 no meme «lIpamoie u nnockocmu ¢ npocmpan-
cmeey
IlepneHAUKYJSAPHOCTH NMPSIMBIX H IUIOCKOCTEM - 12 yacoB
23. IleprnieHIuKyIIsIpHBIE NPSIMBbIE B TPOCTPAHCTBE
24. ITpsimMble, napajiienbHble IIIOCKOCTH
25. [TpsiMble, HepHeHIMKYISIPHbIE K MJIOCKOCTH
26. [Tpu3Hak neprneHuKyJIIpHOCTH NPSIMON U TJIOCKOCTH
217. TeopeMa 0 IpsIMOi, EPIIEHAUKYIISIPHON IIIIOCKOCTH
28. IleprieHquKyIIIp M HAKIIOHHBIE
29. PaccTosiHME OT TOYKH 10 IIIOCKOCTH
30. PaccTosHHMEe OT NpsIMON 10 MIIOCKOCTH
31. HaxoxaeHue yrioB Mexay CKpelMBaloIMMUCs IPSIMbIMU B Ky0Oe
32. HaxosxieH1e yriioB MeXx 1y CKpeIMBaIOIIMMHUCS IPSIMbIMU B IMPaMHUJIe
33. Pemenne 3amgau
34. Koumponsnas paboma Ne3 no meme «llepnenOuKkynapnocms npamulx u
naocKkocmen»
Yribl Me:K1y NPpSIMBIMU U II0CKOCTAMM - 10 yacos
35. Yron Mexay nIpsiMOd M IJIOCKOCTBIO
36. JIByrpaHHBIi yroi
37. JIMHENHBIN Yroj IBYIPaHHOIO yria
38. [NeprieHAUKYIAPHOCTH MIIOCKOCTEH
39. IIpu3HaK NepneHMKYJIIpPHOCTH JBYX TJIOCKOCTEN
40. HaxoxxaeHue yriioB Mexay MI0CKOCTSIMU B Ky0Oe
41. Haxox/1eHne yrioB Mexay IJIOCKOCTSIMU B TUPaMUIE
42. Teopema o Tpéx nepneHANKYIsIpax
43. Pemenue 3anaq
44, Koumponvnasa paooma Ne4d no meme «Yenvt mexcoy npamoimu u niocko-
crmamuy
Mmnozocpannuxu - 10 uacoe
45. ITonsATHE MHOTOIrpaHHUKA
46. ITpusma: npsiMast 1 HaKJIOHHAs
47. BbokoBas 1 moJyiHast MOBEPXHOCTh MPU3MBI




48.

[IpsamMoyronbHBIN apauiesIenUune]] U €ro CBOMCTBA

49, [Tupamuna
50. IToHAst MTOBEPXHOCTH MUPAMMIBI
ol. IIpaBunbpHas U yced€HHAsI MTUPAMU 1B
52. [IpaBunbHBIE MHOTOTPAHHUKHI
53. CuMMeTpHs B IPOCTPAHCTBE: OTHOCUTEIBLHO TOUKH, MPSIMOM, TNIOCKOCTH
4. Koumponvnasn paboma Ne5 no meme « Mnozoepannuxuy
O0BbEMBI MHOTOTPAHHUKOB - 8 yacoB
99. IlonsiTne 06 06bEME
56. OCHOBHBIE CBOHCTBa 00BEMOB
57. O0bEM napayenenumneaa
58. O06BEM nupamMu sl
59. O06BEM TPU3MBI
60. Brruncnenmne 06bEMOB Tel
61. Pemenue 3amay
62. Hmozoean ammecmayun. Konmpononas paboma Nob
IToBTOpenue - 8 yacon
63. ITocTpoeHne ceueHnii B MHOTOTpaHHHKE
64. Brruncnenmne paccTosHUN MEXIY IBYMsl TOYKaMHU, OT TOYKH JIO IPSIMOU
65 Brrunciienue paccTostHUM: OT TOYKH A0 IJIOCKOCTH, MEK]1y CKPEILLUBAIO-
[ITUMUCS] TPSIMBIMU
66. Brluncienne yrioB MEx1y CKpEIIMBAIOIMMHUCS MPSIMBIMU
67. Beruucnenue yrioB Mexay IpsiMOM U INTIOCKOCTBIO
68. Boruncnenue yrioB Mex 1y MiI0CKOCTIMU
MOYPOYHOE IIVTAHUPOBAHME 11 kiacc, reomerpust
No aara Tema ypoka
IJIaH | daxT
Tesia Bpamenus - 16 yacos
1. Hwmnap. Ceyenus nunrHApa
2. [Tnomaaps GOKOBOM M TOTHOW MOBEPXHOCTH IIMIIMHIPA
3. Konyc. Ceuenus konyca.llnomaas 60KOBOM 1 MOTHON MOBEPXHOCTH KOHYCA
4. Y ceueHHBI KOHYC U €r0 IIOIIA b IOBEPXHOCTH
S. Pemenue 3a1a4y Ha BhIYMCIICHHE TJIONAAM TOBEPXHOCTH KOHYCa




Pemenne 3aa4 Ha BbIYMCIICHUC IIOMAAN IMTOBEPXHOCTHU YCCUCHHOI'O KOHYCa

Cdepa u map. Ceyenus mapa

YpaBuenue chepbl

B3aumnoe pacnonoxxeHue cepbl U II0CKOCTH

10. KacarenbHas TuIockocTh K cdepe
11. [Tnomans noBepXHOCTH Chepsl
12. Pemienue 3a1a4 Ha BBIYMCIICHUE TUIONIAIM TTOBEPXHOCTH cephl
13. KomOuHanmst Ten BparieHus 1 MHOTOIPaHHUKOB
14. Pemenue 3amau
15 Konumponvnasn paooma Nel no meme «Tena epauienus»
16 Hununap, konyce, map. YueOHbIH MPaKTUKYM
O0BbEMBI TeJ - 22 yaca
17. [Tonsitre 06 06béMe. OCHOBHBIE CBOWCTBA OOBEMOB TEI.
18 O06beM MPSAMOYTOIBLHOTO NapaJlIeICHIeaa
19 O06beM psIMO TPU3MBI
20 Pemenne 3a1a4y Ha BeIYMCICHHE 00bMA TPU3MBI
21 O06bEM IMHApa
22 Pemenne 3a1a4y Ha BeIUMCIeHHE 00bMa IUIHH]IPA
23 Brruncnenne 00beMOB TeJI ¢ TOMOIIBIO OIPEICIICHHOT0 HHTEeTpaJia
24 O06beM HAKJIOHHOHN NPU3MBbI
25 O06beM TUpaMuIbl
26 O06BEM KOHYCA
27 [IpakTukym 1o teme “00beMOB T€OMETPUUECKUX TET
28 Pemenue 3a1a4y Ha BbIYMCIIEHUE 0OBEMOB T'€OMETPUUECKUX TET
29 Konmponvnaa paboma Ne2 no meme «Qovém napannenenu-
neoa, npusmol, YUIAUHOPA»
30 O065bEM miapa,
31 OO0BEM IapOBOT0 CETMEHTA, IIAPOBOTO CEKTOPA, CJIOS
32 Pemenne 3anau
33 [Tnomane chepsl
34 [Tnomane chepsl
35 [IpakTukyMm 1o Teme “00beMbl T€J BpalleHUs
36 Pemienme 3a1a4y Ha BBIYHCIIEHUE OOHEMOB TEJ BPAIICHUS
37 Konumponvnaa paboma Ne3no meme «Qo6vémbl men epauie-
Hua”
38 Y4eOHbII NPakTHKYM . 00BM 11apa, MIouas chepsl
BekTopbl M KOOPAMHATHI B IPOCTPaHcTBE - 16 yacoB
39. [IpsiMoyronbHas cucTeMa KOOpJIMHAT B MPOCTPAHCTBE.
40. Koopaunate! BekTopa. JleficTBus Haa BekTopamu.CloXKeHHE U
BbIUMTAHUE BEKTOPOB
41. CBsi3b MEXIy KOOpJIMHATAMH BEKTOPOB M KOOPJIMHATAMH TOYEK
42. CBsi3b MEXJ1y KOOpJIMHATAMH BEKTOPOB M KOOPJIMHATAMH TOYEK
43. IIpocreiimue 3a1auu B KOOpAMHATaX .Y MHOKEHHE BEKTOpa HA YHCIIO
44, [Tpocreiimue 3agaun B KOOpAUHATAX
45, Koumponnas paboma Ned “IIpocmeitmue 3a0auu 6 koopounamax”
46. Yroa Mexy BEKTOpamu
47. CxalisipHO€ MPOU3BENICHUE BEKTOPOB
48. YToa MeXy IpsIMBIMU U TUIOCKOCTSIMH
49 Penrtenue 3anau
50 BekTop Ha MIIOCKOCTH ¥ B TPOCTPAHCTBE.
51 Pasnoxenue BeKTopa 110 TpéM HEKOMIUIAHApHBIM BeKkTopaMm. IIpaBuio

rnapaICICIIMIcaa




52

Pemenue 3aiay, CBI3aHHBIX C MPUMEHEHUEM MTPABIII IEUCTBUM C BEKTOPAMU

53 KoopanHaTHO-BEKTOPHBIN METOJT TPU PEIICHUH T€OMETPUUYECKUX 3a/1ad
54 Koumponnan pavoma Ne5 “Yeon mexncdy npamvimu u niaockocmamu’
IloBTOpeHue, 00001eHNe U cUCcTeMAaTH3alusl 3HaHui - 14 yacoB

55-56 CeueHusi MHOTOIPaHHUKOB

57-58 HaxoxneHnue yrioB Mexay CKpelMBatolUMHUCS MPSIMbIMU

59-60 HaxoxaeHue yrioB Mexay IIOCKOCTSIMU

61-62 Brrunciienue niomnianeii MHOrorpaHHUKOB

63-64 Brruncnenmne o0bEMOB Tel

65-66 [1nomaay noBepxXHOCTEN TeJ BpallleHUs

67-68 OOBEMBI TE BpaIllCHHS

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCHI 1 PECYPCBI CETU UHTEPHET

http://mathem.hl.ru/ (MaTemaruka: onpenenenus, GopMyIIbl, TEOPEMBI)

http://archive. Iseptember.ru/mat (I"azera «1 ceHTSIOps»: apXUB MAaTEPHAIOB IO MATEMATH-
Ke)

http://teacher.km.ru/matem. Phtml (JIlumakTrueckue MaTepraibl O MaTEMaTHKE)

http://www.edu.yar.ru/russian/ pedbank/sor_uch/math/mamont/ pokl.html(IToxa3zaTenbHbie u J0-
rapu(pMUYCCKUEC HEPABESHCTBA)

http://www.edu.yar.ru/russian/ pedbank/sor_uch/math/legcosh/ work.html (Muororpanaukwu: mo-
CTPOCHHE CCUCHUIN M aKCMOMAaTHKa)



http://mathem.hl.ru/
http://teacher.km.ru/matem.%20phtml
http://www.edu.yar.ru/russian/%20pedbank/sor_uch/math/mamont/%20pokl.html
http://www.edu.yar.ru/russian/%20pedbank/sor_uch/math/legcosh/%20work.html

v ~V VYV VY V
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http://www. Iseptember.ru/ru/ mat/2000/no06_I.html (Perenne HepaBeHCTB MMEPBOI U BTOPOi
CTEIICHH C MapaMeTPaMH)

http://courier.com.ru/co_5/co_ 5/irrac.html(MppanmonanbHbie ypaBHEHHUS: METOIbI PEIICHNUS)

http://mschool.kubsu.ru/

http://mathem.by.ru/index.html

http://circ-works.mgpu.ru/20/ KirushkinaOV/index.htm http://circ-works.mgpu.ru (I'eomerpuue-
CcKas anrebpa)

http://www.tmn.fio.ru/works/ 26x/304/ (IlpaBuIbHBIC MHOTOPAHHHUKH: JIOOOMBITHBIE (DaKThI, HC-
TOpHS1, IPUMECHEHNUE)

http://matematika.agava.ru/

http://www.mathnet.spb.ru/

http://school-collection.edu.ru

http://math-ege.sdamgia.ru

http://alexlarin.net

http://www.fipi.ru/

http://www.eqge.edu.ru/



http://courier.com.ru/co_5/co_%205/irrac.htm
http://mschool.kubsu.ru/
http://mathem.by.ru/index.html
http://circ-works.mgpu.ru/20/%20KirushkinaOV/index.htm%20http:/circ-works.mgpu.ru
http://www.tmn.fio.ru/works/%2026х/304/
http://matematika.agava.ru/
http://www.mathnet.spb.ru/
http://school-collection.edu.ru/
http://math-ege.sdamgia.ru/
http://alexlarin.net/
http://www.fipi.ru/
http://www.fipi.ru/
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