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Heaun n3ydyenus yueOHOro Kypca

BaxxHocTh yueOHOT0 Kypca reOMETpUH Ha YPOBHE CpeTHET0 00IIero oopazoBanus 00yCIOBICHA TPAKTH-
YEeCKOM 3HAUMMOCTBIO METANPEIMETHBIX M MTPEIMETHBIX PE3yJIbTaTOB O0YyUYCHHS TCOMETPHH B HATIPABJICHUH JINY-
HOCTHOTO Pa3BUTHUs 00yJaroIuxcs, GopMUpoBaHUs GYHKIIMOHATHLHON MaTeMaTUYECKONH TPAMOTHOCTH, U3yde-
HUS IPYTUX YYeOHBIX JUCHUIUIMH. Pa3BuTHE y ydamuxcs NpaBUIbHBIX TPEACTABICHUH O CYIIIHOCTH U IPOUC-
XO0XJICHUHM FCOMETPUUCCKUX a0CTPAKIIHiA, COOTHOIICHHH PEATbHOTO M UCATIBHOI0, XapaKTepe OTPAKCHHS MaTe-
MaTHUYECKOW HAYKOH SIBIICHHIA U MPOIIECCOB PEATBHOTO MHUPA, MECTE TEOMETPHH B CUCTEME HAayK M POJIM MaTeMa-
THYECKOT'0 MOJICJIMPOBAHHUS B HAYYHOM MMO3HAHUHU M B TPAKTUKE CIIOCOOCTBYET (POPMUPOBAHHIO HAYYHOTO MUPO-
BO33PCHHS yUaIIUXCsl, @ TAKXKE KAUECTB MBINUICHUS, HEOOXOAMMBIX JIJIS a[JalTallik B COBPEMEHHOM OOIIECTBE.

['eomeTpus SIBJISCTCS. OJJHUM M3 0a30BBIX MMPEIMETOB HA YPOBHE CpPeIHEro o0IIero o0pa3oBaHus, TaKk Kak
o0ecreyrBaeT BO3MOKHOCTh M3y4YCHHUsSI KaK TUCIMILIMH €CTECTBCHHO-HAYYHOW HAINPABICHHOCTH, TaK U TYMaHH-
TapHOM.

Jloruueckoe MbIlUIeHHE, GOPMHUPYEMOE ITPHU U3YUCHUH 00YUAIOIIMMUCS TTOHATHIHHBIX OCHOB F€OMETPHH
Y TIOCTPOCHUU IICTIOYKHU JIOTUYECKUX YTBEPKICHHUH B X0OJIC PEIICHHS TEOMETPHUYCCKUX 33/]1a4, YMECHHE BBIJIBUTaTh
U OIIPOBEPraTh IMIIOTE3bl HEITOCPEACTBEHHO MCIIOIB3YIOTCS ITPH PEHICHUU 3a/1a4 €CTECTBEHHO-HAYYHOTO IIUKIIA,
B YaCTHOCTH M3 Kypca (U3UKH.

YMeHHe OpUCHTHPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 001aCTAX IEATCIbHOCTH
yenoBeka. OpueHTaIus YeIoBeKa BO BPEMEHHU M MMPOCTPAHCTBE — HEOOXOIUMOE YCIIOBUE €TI0 COIUAIBHOTO ObI-
TS, GopMa OTpaKEHHsI OKPYKAIOIIIET0 MUPA, YCIOBUE YCIICIIHOTO MO3HAHKS U aKTUBHOTO TIPe0Opa3oBaHus JIeii-
cTBUTEIBHOCTH. ONepUpPOBaHUE MPOCTPAHCTBEHHBIMH 00pa3amMu 00bEIMHICT Pa3HbIE BHIIbI yYCOHOM U TPYI0-
BOM JICSITEILHOCTH, ABJISICTCS OJJHUM U3 IPOPECCHOHATBHO BaXKHBIX KA4eCTB, MO3TOMY aKTyallbHa 3a1a4a Gop-
MUPOBaHHS Y 00YUYAIOIIMXCS IIPOCTPAHCTBEHHOT'O MBIIUICHUS KaK Pa3HOBUIHOCTH 00OPa3HOTO MBIIIJICHUS — CY-
IIIECTBEHHOI'0 KOMITOHEHTA B IMOJATOTOBKE K MPAKTHUYSCKON JCATEIBHOCTH 110 MHOTMM HAlpaBJICHUSIM.

Llenb ocBOCHUS TIPOrpaMMBbI yueOHOTO Kypca «I'eomeTpusi» Ha 0a30BOM ypoBHE 00ydeHHs — 00111eo0pa3o-
BaTeJIbHOE U OOIICKYJIBTYPHOE PA3BUTHE OOYUAIOIIMXCS Yepe3 00eCreYeHrne BO3MOKHOCTH TPUOOPETSHUS U UC-
MOJIb30BAHUS CUCTEMATHUECKUX TEOMETPUICCKUX 3HAHUN U JICUCTBUM, ClICIIM(PUIHBIX TEOMETPUHN, BO3MOKHOCTH
YCIIEIIHOTO TPOIOJIKEHHs 00pa30BaHus MO CIEIHATBLHOCTSIM, HE CBA3aHHBIM C MPUKIIAIHBIM HCITOJIb30BaHHEM
TCOMETPHH.

[Iporpamma 1o reoMeTpun Ha 0A30BOM ypOBHE IpeHAa3HAYEHA JJIsl 00yYarOIIMXCsl CPEIHEH IKOJbI, He
WCTIBITHIBABIIIMX 3HAYUTEIBHBIX 3aTPYAHECHUI HA YPOBHE OCHOBHOTO 00111er0 00pazoBaHus. Takum o6pa3om, 00y-
Jaronecs Ha 6a30BOM yPOBHE JIOJDKHBI OCBOUTH OOIIME MaTeMaTHYECKUE YMEHUSs, CBA3aHHBIE CO CIEIM(PHUKOI
TEOMETPHH U HEOOXOIUMBIE JUISI )KM3HH B COBPEMEHHOM 0011ecTBe. Kpome 3Toro, OHM MMEIOT BO3MOXHOCTD U3Y-
YUTh TEOMETPHIO OoJIee TIIYOOKO, €CITH B JaJIbHEHIIIEM BOSHUKHET HEOOXOIUMOCTh B TEOMETPUUYCCKHX 3HAHHSIX B
poheCCUOHATTLHOMN JIeATEILHOCTH.

JIoCTHOKEHHE TIE]TH OCBOSHUS ITPOrPaMMbI 00ECTICUNBACTCS PEIICHHEM COOTBETCTBYIOIIUX 3a1a4. [Ipropu-
TETHBIMH 3aJla4aMHu OCBOCHUs Kypca «[ eoMeTpun» Ha 6a3oBoM ypoBHe B 10—11 Kitaccax sBISIOTCS:

e (opMupOBaHHUE MPEICTABICHUS O T€OMETPHH KaK 4aCTH MHPOBOM KYJIBTYPBl U OCO3HAHHE €€ B3aUMO-
CBSI3U C OKPY)KAIOILIHM MUPOM;

e (hopMupOBaHHUE MPEICTABICHUS O MHOTOTPAHHUKAX M TETaX BPAIICHUS KaK O BAKHEHUIIIMX MaTeMaTHYe-
CKUX MOJIEJISIX, TO3BOJISIOIINX OMKMCHIBATh U M3y4YaTh PA3HbIC SBJICHHS OKPYKAIOIIETO MUPA;

e (opMupOBaHHE YMECHHS paclio3HaBaTh Ha YepPTEKaX, MOJCIAX M B pealbHOM MHPE MHOTOTPAHHHKHU H
TeJa BPALICHUS;

® OBJIaJICHHE METOIaMH PEIICHHUS 3a/1a4 Ha IOCTPOCHHS Ha M300pakKEeHUAX MPOCTPAHCTBEHHBIX (DUTYD;

® (opMupoBaHUE YMEHHS ONIEPUPOBATh OCHOBHBIMU MOHATHUSAMH O MHOTOTPaHHUKAX U TEJIaX BPAIICHUS U
HX OCHOBHBIMH CBONCTBaMHU;

® OBJIAJICHHE AJITOPUTMAMHU PEIICHUS OCHOBHBIX THUIIOB 33/1a4; (POPMUPOBAHHE YMEHHUS IIPOBOJUTH HECIIOK-
HbIE JIOKa3aTeIbHBIC PACCYKICHHUS B XOJ€ PEIICHUS CTEPCOMETPHUUECKHX 3aad U 33/]a4 C MPAKTHYCCKUM COJIEp-
KaHUEM;

® pa3BUTHE WHTEIUICKTYAJIbHBIX M TBOPYECKUX CITIOCOOHOCTEH O0YYaroIuXcsi, TO3HABATEILHOW aKTHBHO-
CTH, UCCIICIOBATEIbCKIX YMEHHM, KPUTUYHOCTH MBIIIUICHHUS,

e (opmupoBanue (HYHKIMOHAIHLHONW IPaMOTHOCTH, PEJICBAHTHOW T€OMETPHH: YMEHHE PACIO3HABATh MPO-
SIBJICHHSI TCOMETPUYCCKUX MOHITUH, OObEKTOB M 3aKOHOMEPHOCTEH B PEajbHBIX KU3HCHHBIX CHUTYallUsAX U MPU
W3YYCHHUH JPYTUX YICOHBIX MMPEIMETOB, MPOSIBICHUS 3aBUCHMOCTEH M 3aKOHOMEPHOCTEH, (hOpMyTHMPOBaTh UX Ha
SI3bIKE TCOMETPUH U CO3/1aBaTh TCOMETPHUCCKUE MOJICITH, IPUMEHSITh OCBOCHHBIN INEOMETPUYCCKUN arnmapat Jis
pelIeHHsI MPaKTHKO-OPHEHTUPOBAHHBIX 33/1a4, HHTEPIPETHPOBATH U OIEHUBATH TIOJTYYCHHBIC PE3yJIbTaTHI.



OTnuuuTeNbHON 0COOEHHOCTBIO MPOTPAMMBI SIBISIETCS] BKIIOUEHUE B KYpC CTEPEOMETPUH B Hayalle ero
W3yUYeHHs 3a/1a4, pelIaeMbIX Ha YPOBHE MHTYMTHUBHOTO MO3HAHUA, U ONpPEIAeNEHHBIM 00pa30M OpraHU30BaHHAs
paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JJOTHYECKOTO M MPOCTPAHCTBEHHOTO MBIIUICHUSI, CTUMYJIUPYET
IIPOTEKAHNE UHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET K JAIbHEUILIEMY U3YUEHUIO IIPEIMETA.

[Ipenmourenue oTAaTCs HATJIAIHO-KOHCTPYKTUBHOMY METO/ly OOy4Y€HUSs, TO €CTh TEOpETUUYECKHE 3Ha-
HUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IPEAMETHO-TIPAKTUUECKOH esTenbHOCTH. Pa3BuTue npocrpan-
CTBEHHBIX MPEACTABICHUN Y yJallIUXCs B Kypce CTEPEOMETPUU IPOBOAUTCSA 3a CUET PellIeHUs 3a/1a4 Ha CO3/1aHue
MIPOCTPAHCTBEHHBIX 00Pa30B U 33ja4u Ha OTIEPHUPOBAHUE MPOCTPAHCTBEHHBIMU 00pa3amu. Co3manue odpasza mpo-
BOJMTCS C OTIOPOM Ha HAIJIAIHOCTb, & ONIEPHUPOBAHUE 00Pa30M — B YCIOBUSIX OTBJICYEHHS OT HArJISAHOCTH,
MBICJIEHHOTO U3MEHEHMSI €0 UCXOJHOTO COAEPIKAHMUS.

OCHOBHBIE coJiepxaTeNbHbIe TUHUM Kypca «I'eomeTpun» B 10—11 knaccax: «MHororpanHukny, «IIpsmbie
U IIJIOCKOCTH B IIPOCTpaHCTBE», «Tena BpameHus», «BeKTopsl 1 KOOpAMHATHI B IPOCTpaHCTBEY». POpMUpOBaHUE
JIOTUYECKUX YMEHUH pacmpenensercs He TOJBKO MO COJEpKaTeNbHbIM JIMHUSM, HO U MO rojaM oOydeHus Ha
YpOBHE cpeqHero obmiero o0pa3oBaHusl.

Cogepxanue oOpa3zoBaHHsl, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yabTaTaM ocBoeHus [IpumepHoit paboueit
MPOTPaMMBI, pacipeeNéHHBIM 110 roJaM 00y4eHHs, CTPYKTYPUPOBAHO TaKHUM 00pa30M, YTOOBI OBJIAZICHUE T'e0-
METPUYECKUMU MOHSATUSMHU U HABBIKAMU OCYIIECTBIISJIOCHh MOCIEA0BATENbHO U MOCTYMATENBHO, C COOTIOACHHEM
MIPUHLIMIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMSI BKIIOYAJIUCh B OOLIYI0 CUCTEMY M'€OMETPUUYECKUX MIPEICTaB-
JIEHUI 00yYaromuXcsl, paclIupsis U yriryonsis e€, o0pas3ys NpoYHble MHOXKECTBEHHBIE CBS3H.

MecTo y4yeOHOro Kypca B yueOHOM MJIaHe

B Y4eOHoM miiane Ha U3y4yeHHe reOMETPUU OTBOAMTCS HE MeHee 2 yueOHBIX 4acoB B Hezaento B 10 kiacce
u 1 yaeOHOrO yaca B Henento B 11 kimacce, Bcero 3a jBa rojaa ooOydenus He MmeHee 102 yueOHBIX yaca.
IlnanupyeMble npeaMeTHBIE pe3yJbTaThl 0cBOeHHs [IpuMepHoii padoyeii mporpaMmmbl Kypca (1o rogam
00y4eHmust)

[IpenMeTHbIe pe3ynbTaThl U3YYEHHs] TE€OMETPUU Ha 0A30BOM YpOBHE OPHUEHTHPOBAHBI Ha JOCTHIKCHHE
YpPOBHA MaTeMaTH4eCKOU I'paMOTHOCTH, H€06XOI[I/IMOFO AJIg yCIICIIHOI 0 pCICHUd 3a/1a4 B pCaJ'II)HOI\/'I KNU3HU U CO-
3/1aHue YCIOBUM /IS UX OOIIEKYIbTYPHOTO Pa3BUTHSI.

OcBoenue yuebHoro kypca «I eomeTpusi» Ha 6a30BOM YpOBHE CpeIHET0 00111ero o0pa3zoBaHus JOHKHO o0ec-

MeYNBATh TOCTHXKEHUE CIEAYIONINX MPEAMETHBIX 00pPa30BaTENbHBIX PE3YIbTATOB:

10 xknacc

e OnepupoBaTh MOHATUSAMU: TOUYKA, IPSAMast, INIOCKOCTb.

HpI/IMeHSITB AKCHUOMBI CTEPCOMETPUHN U CICACTBHA U3 HUX ITPU PCIICHUU I'COMCTPUYCCKUX 3a71a4.

OnepupoBarh NOHATUAMU: NapaLIEIbHOCTh U MEPIEHAUKYISIPHOCTD MPSAMBIX U TNIOCKOCTEH.

KrnaccuduiupoBars B3aMMHOE pacnoiiosKeHUE MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBarh MOHATUSMU: IBYTPAHHBIN yTOJI, TPaHU JBYTPAHHOTO yria, peOpo ABYTPaHHOTO yriia; JTUHEH-

HBIM YTOJI IBYTPAHHOTO yTJia; rpayCHasi Mepa IBYTPaHHOTO YTia.

° OHepI/IpOBaTB IOHATUAMU. MHOTOTpPaHHUK, BLIHYKHBIﬁ n HeBBIHYKHBIfI MHOTI'OIrpaHHUK, 3JICMCHTBI MHOTO-
IPAaHHUKA, TPABUIBHBI MHOIOTPaHHUK.

e Pacro3HaBaTh OCHOBHBIE BU/bl MHOTOTPAHHHUKOB (TIHMpaMuU/a; MpU3Ma, IPSIMOYTOIbHBIA MapauieNenunesn,
Ky0).

e KiaccuguuupoBaTth MHOTOIpaHHUKH, BEIOUPAst OCHOBAHUS [T KJIacCU(UKalUU (BBITYKIIbIE U HEBBITYKIIbIE
MHOT'OI'paHHUKH,; IIPAaBUJIbHBIC MHOTOT'PaHHHUKU; IIPAMBIC 1 HAKJIIOHHBIC ITPU3MBI, Hapannenenplne)lm).

¢ OrnepupoBaTh MOHATUSIMU: CEKYIAsk IUIOCKOCTh, CEYEHINE MHOTOTPaHHUKOB.

¢ OOBICHATH MPUHITUIIBI TOCTPOCHUS CEUCHUM, UCTIONIB3YSI METOJ CIE/IOB.

.CTpOI/ITB CCUCHUA MHOI'OIPaHHUKOB METOAOM CJICIOB, BBINIOJIHATH (BI:IHOCHI)Ie) IIJIOCKHUEC YEPTCIKU U3 pU-
CYHKOB TIPOCTBIX 00BEMHBIX (DUTYP: BUJI CBEPXY, COOKY, CHU3Y.

e Pemarts 3ala4i Ha HaXO0XIACHHUC I'COMCTPUUCCKHUX BCIIMYMUH I10 06pa3uaM HJIN aJIrOpUTMamM, MpUMCHSA U3-
BCCTHBIC aHAJIMTHUYCCKUC MCTO/IbI ITPU PCIICHUUN CTAHAAPTHBIX MATECMATUYCCKUX 3a/1a4 HAa BBIYUCIICHUC pacC-
CTOSIHUM MEKIy IBYMSI TOUKaMH, OT TOYKH JI0 IPSIMOH, OT TOYKH JI0 TUIOCKOCTH, MKy CKPEIIMBAIOIIUMUCS
MPpsAMBIMH.



e Pemiath 3a1auy Ha HaXOXKACHUE F€OMETPUYECKUX BEIMUYUH MO 00pa3liaM MM alropuT™Mam, IpUMEHss U3-
BECTHBIC AHAJIMTUYECKUE METOBI IIPU PELICHUH CTaHAAPTHBIX MaTEMAaTUYECKUX 3a7a4 Ha BBIYMCIICHUE yI-
JIOB MEXYy CKPELIUBAIOIIMMUCS IIPAMBIMH, MEXKY IPAMOU U IIJIOCKOCTBIO, MEXAY IUIOCKOCTSMHU, IBYIPaH-
HBIX YIJIOB.

e Boeuucnate 00bEMBI M IUIOMIAAN TOBEPXHOCTEH MHOTOIPAaHHHMKOB (IIpHU3Ma, MHUPAMUIA) C TPUMEHEHUEM
(bopMyI1; BEIYUCIATH COOTHOIIEHUS MEXTy MJIOUIAIIMU IOBEPXHOCTEH, 00bEMaMu 10J0OHBIX MHOI'OIpaH-
HUKOB.

e OnepupoBaTh MOHATUSAMU: CUMMETPHUS B IIPOCTPAHCTBE; LIEHTP, OCh U MJIOCKOCTh CUMMETPHUU; LEHTP, OCh U
IUIOCKOCTh CUMMETPUU (UTYPBI.

e l3BneKaTh, MpeoOpa3oBbIBATh U UHTEPIIPETUPOBATh HHPOPMALIUIO O IPOCTPAHCTBEHHBIX T€OMETPHUYECKIX
¢burypax, npeACcTaBICHHYIO Ha YepTekax U PUCYHKaX.

o [IpumensaTh reomerpuyeckue (akThl Uil PELICHHUs] CTEPEOMETPUUYECKHX 3ajjad, MPEAINoJararolux He-
CKOJIBKO LIarOB PEILEHUs, €CJIN YCIOBUS IPUMEHEHUS 3a1aHbl B IBHOU (hopMe.

e [IpuMeHATH NpoCTENIINE IPOTPAMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHHUKAILIMOHHBIE CUCTEMBI IIPHU perie-
HUH CTEPEOMETPUYECKHX 3a/1a4.

e [IpuBOaUTE IPpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOLE U KU3HU, PACIIO3HABATH IIPOSIBICHUE
3aKOHOB T'€OMETPHUU B UCKYCCTBE.

e [IprMeEHATH NOIy4EHHBIC 3HAHUS HA MPAKTUKE: AHAJIM3UPOBATH PEAJIBHBIE CUTYAllMU U IPUMEHATh U3y4EeH-
HbI€ ITOHATHS B IPOLIECCE TOUCKA PEIIEHUs] MaTeMaTHUeCKU c(hOpMYIMPOBAHHOM MPOOIEeMbl, MOAETHPOBAThH
peanbHble CUTYalluN Ha A3bIKE TEOMETPUH, UCCIIEN0BATH IOCTPOCHHBIE MOJIENH C HCIIOJIb30BAHUEM T€OMET-
pPUUECKUX HOHATHH U TeopeM, ammapara aareOpbl; pelaTh MPaKTUYECKUe 3ajaud, CBA3aHHbIE C HaXOXK/e-
HHUEM I€OMETPUYECKUX BEJINYUH.

Conep:xanue yueOHoOro kypca (mo rogam o0ydeHus)

10 xknace

IIpsimble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MTOHATHUS cTepeoMeTpuu. Touka, npsimasi, IIOCKOCTb, MPOCTpaHCTBO. IloHsATHE 00 akcromarTu-
YECKOM IIOCTPOEHUU CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3auMHOe pacmnoioKeHue IpsMBIX B IIPOCTPAHCTBE: MIEPECEKAOIINECS, NTapAJLIEIbHBIE U CKPELIUBAOLLIH-
ecs npsaMsble. [lapannenbHOCTh IPSIMBIX U IIIOCKOCTEM B IPOCTPAHCTBE: NAapAJJIEIbHBIE MPSAMBIE B IIPOCTPAHCTBE;
[apaJuIEIbHOCTh TPEX MPAMBIX; APAJLIEIbHOCTD NPSMON U IJIOCKOCTHU. YTIIBI ¢ COHAIIPABIEHHBIMU CTOPOHAMU;
YToJ MeXAy NMPSAMBIMA B IIpocTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEN: apaJlIebHbIe INIOCKOCTH; CBOWCTBA Ta-
pajutenbHbIX TuIockocTel. [Ipocreiiue npocTpaHCTBEHHBIE (GUTYphl Ha TUIOCKOCTH: TETpasap, KyO, mapasiese-
ITATIE]T; TOCTPOECHUE CEYEHUN.

IlepneHAUKYIAPHOCTD IPSMON U IUIOCKOCTH: NEPHEHAUKYJIAPHBIE NIPSMbIE B IIPOCTPAHCTBE, MIPSAMBIE I1a-
paJuIENIbHBIE U NEPIEHANKYIISPHBIE K TIOCKOCTH, IPU3HAK MEPIIEHANKYISIPHOCTH NMPSAMOU U IIJIOCKOCTH, TEOpEMaA
0 NPSAMOY NMEPIEHANKYIISIPHON IIIOCKOCTH. YTUIBI B IPOCTPAHCTBE: YIOJl MEXIY MPSMOH U IUIOCKOCTBIO; ABYTPaH-
HBIN yTrOJI, TMHENHBIN YroJl ABYTPaHHOTO yria. [lepnenauKkynsip 1 HaKJIOHHBIE: PACCTOSHUE OT TOYKH JO IUIOCKO-
CTH, paCCTOSIHUE OT MPSIMOI1 70 MIOCKOCTH, MPOEKIUS (PUTYpPBI Ha TNIOCKOCTh. [1eprneHaAuKyIIpHOCTh IIIOCKOCTEH:
MIPU3HAK NEPIEHANKYIIPHOCTH ABYX IUNIOCKOCTEN. Teopema 0 TpEX MepneHauKyIsIpax.

MHororpaHHuKu

ITonsiTHE MHOTOTpaHHNKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHHKA, BBITYKJIBIE U HEBBITYKJIBIE MHOTOI'PAH-
HUKH; pa3BEPTKa MHOrorpanHuka. [Ipuszma: N-yronbHas Npu3Ma; rpaHd U OCHOBAHUS NIPU3MBI; IpsIMasi U HAKJIOH-
Hasl TpU3Mbl; OOKOBas U MOJHAs MOBEPXHOCTH MpU3MbI. [lapamienenunen, IpsSMOYyToJbHbIN Mapajienenunes u
ero ceoictpa. [lupamuza: N-yroipHas nupaMua, FpaHd ¥ OCHOBAHUE TMPaMHUJIbL; OOKOBAs U MOJIHAS TIOBEPXHOCTh
MApaMU/Ibl; MTPAaBUJIbHAA U YCEUYEHHAS] NMUpaMUJA. DJIEMEHThI IPU3Mbl U nupaMuabl. [IpaBUiIbHBIE MHOTOrpaH-
HUKHU: TIOHSATHE NPAaBUIBHOTO MHOTOTPAaHHUKA; MpaBUiIbHAs NIPU3Ma U IIPaBWIbHAS NHUpaMUa; paBUIbHAS TPe-
yroJibHasi MUpaMuia ¥ MpaBWIbHBIN TeTpadap; Kyo. [IpencraBienre o mpaBMIbHBIX MHOTOTPaHHHUKAX: OKTadIp,
nojexasap u ukocasap. CeueHus Npu3Mbl U MUPaMUIbL.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOUKH, IPSIMON, INIOCKOCTH. DJIEMEHTBI CUMMET-
pUM B IMpaMuAax, Napajuielenuenax, IpaBUIbHbIX MHOTOTpaHHHUKAX.

Beruncnenue 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, quaroHany, yrisl. [lnomans O0KOBOM NOBEPXHOCTH U
MIOJTHOM MOBEPXHOCTHU MPSIMOM MPHU3MBI, TUIOIIAAb OCHOBAHUH, TeOpeMa 0 OOKOBO MOBEPXHOCTH HPSMON MPU3MBI.
[Tnomaae 60KOBOM MOBEPXHOCTH U TOBEPXHOCTH MPABMIIHHOM MUPAMUIBI, TEOpEMa O TUIONIAIA YCEUEHHOU MHpa-
mupl. [lonarue 06 06bEMe. O0BEM MUPAMUIBI, IPU3MEL.



[TonoGHbIe Tena B mpocTpancTBe. COOTHOMICHHS MEXTY TUIOMIAASIMHU TTOBEPXHOCTEH, 00bEMaMH 110100-

HBIX TEJ.
TemaTnueckoe IJIAHMPOBAHME Y4eOHOT0 Kypca (1Mo rogamM o0ydeHus)
10 kaacc (68 yacoB)
HasBanue OcHOBHOE cojiepKaHue OCHOBHBIC BUJIBI ICSTEILHOCTH YYaIIUXCS
pazzena
Beenenne B | OCHOBHBIE TIOHSTHS CTEPEO- AKTyanu3upoBaTh (HaKThl U METOABI IJIAHUMETPUH, peie-
CTepeoMeT- METPHUU: TOYKA, IPsIMasi, IJIOC- | BAHTHBIC TEME.
puro KOCTb, IpocTpancTBo. [1pa- [Tonmy4ath mpeacTaBIeHHUs O MPOCTPAHCTBEHHBIX (QHUTypax,
(10 9) BHJIa M300pa)KCHUS HA PUCYH- | pa30MpaTh MPOCTEHIINE MMpaBHia H300paKEHUS ITHX (DUTYP.
Kax: M300paXeHHUs TIOCKO- N300paxkaTh NpsIMYIO U IJIOCKOCTh HA PUCYHKE.
CTEH, MapayuIeIbHBIX MPSIMBIX Pacrnio3HaBaTh MHOTOTPaHHUKH, MIUPAMHUY, KyO, Ha3bIBATh
(oTpe3koB), cepearHbI OT- WX DJIEMEHTBHI.
peska. [TonsTus: nepecekaro- Jlenath puCyHOK Ky0a, TUpaMU/Ibl, HAXOJIUTh OIIMOKH B HE-
IIHECs TUIOCKOCTH, TIEPECEKar0- | BEPHBIX N300paKEHHUSIX.
HIMecs MpsAMasi v TIOCKOCTb. 3HaKOMHUTBCS C CEYCHHUSAMH, C METOZIOM CJIEJIOB; UCIIONIB30-
3HaKOMCTBO C MHOTOTPaHHU- | BaTh JJIsl IOCTPOEHUS CEUCHUS METO]] CIIE0B, KPAaTKO 3alKChI-
KaMHu, W300pak€HHEe MHOTO- | BaTh IAr'd MOCTPOCHHS CEUCHHUSI.
IPAaHHUKOB Ha pPHUCYHKaxX, Ha Pacrnio3HaBaTh BUJ] CEUEHUS U OTHOIICHUH, B KOTOPBIX Ceve-
MIPOEKIIMOHHBIX yepTexax. | Hue AeTuT pedpa Kyba, HaXOJUTh TUIOIMAAb CEYCHUSI.
HauanbHble cBenieHus 0 KyOe U Hcnonp30Bath mo00Me MPH PEHICHUH 3a/1a4 Ha MOCTpOe-
nUpaMyuie, UX pa3BEPTKU M MO- | HUE CEUCHUH.
nenu. CedyeHuss MHOTOTpaHHU- 3HaKOMHUTBCS C aKCHOMATUYECKHM ITOCTPOCHUEM CTEpeo-
KOB. METPHUH, C AKCHOMaMH CTEPEOMETPUH U CICICTBUSIMH U3 HUX.
[TonaTue 06 akCHOMaTHYECKOM WnmtocTpupoBaTh aKCHOMBI PUCYHKaMHU M IIpUMEpaMu U3
MOCTPOCHUH  CTEPEOMETPHH: | OKpY’Karollei 00CTaHOBKU
aKCHOMBl ~ CTEPEOMETPUM U
CIICICTBUS M3 HUX
[Tpsimbie 1 | B3aumHOe pacrionoxeHue mpsi- AKTyanu3upoBaTh (HaKThl M METOIBI IJIAHUMETPUH, peie-
IUIOCKOCTH B | MBIX B IPOCTPAHCTBE: IEpece- | BAHTHBIE TeME, IPOBOIUThH AHATIOTHH.
POCTpaH- Kalolyecs, TMapajuleTbHbIe U [lepeuncasiTh BO3MOXKHBIE CIIOCOOBI PACIIOJIOKEHUS IBYX
cre. llapan- | ckpemmBaromuecs mpsiMele. MPSIMBIX B TIPOCTPAHCTBE, WILTIOCTPUPOBATH UX Ha IIPUMEpax.
JIeNTBHOCTh [TapannenbHOCTh NPSIMBIX U JlaBaThb oIpenesieHNe CKPEIMBAIOIIUXCS MPSIMBIX, HopMy-
OpSIMBIX | | TWIOCKOCTEH B MMPOCTPAHCTBE: JUPOBATH MPHU3HAK CKPEUIHMBAIOIINXCS MPSMBIX M MPUMEHSATH
IUIOCKOCTEH | mapaiiesibHble IpsSMbIE B IPO- | €r0 MPH PEeIIeHUH 3a/1a4.
(12 9) CTPAHCTBE; I1apajuIeIbHOCTh Pacnio3naBaTe mpu3My, Ha3bIBaTh €€ DIIEMEHTBHI.

TPEX MPSMBIX; MAPAIIIENBHOCTh
MIPSIMOM M TUIOCKOCTHU. YTIIBI C
COHAITPaBJIICHHBIMH CTOPOHAMU;
YTOJI MEXAY IPSIMBIMU B TIPO-

CTPaHCTBE.
[TapamienpHOCTh TIIOCKOCTEM:
napajuiebHbIe IUIOCKOCTH;

CBOICTBA MapaieNbHbIX IIOC-
KOCTEH.

[Ipocreiimme NPOCTPaHCTBEH-
Hble (UTYphl Ha IUIOCKOCTH:
TeTpa’aAp, KyO, mMmapasuiesnernu-
TeJ1; IOCTPOECHHUE CEUEHU I

Ctpoutb ceueHus MPU3Mbl Ha TOTOBBIX YEPTEkKaX.

[TepeuncnaTb BO3MOXKHBIE CLIOCOOBI B3aMMHOTO PacIoio-
KEHUS MPSMO U MJIOCKOCTH B IPOCTPAHCTBE, IPUBOJIUTH CO-
OTBETCTBYIOIIHE IPUMEPHI U3 peaTbHON KU3HU.

JlaBaTh omnpezaeneHue napauieIbHOCTU MPSIMOW U IJIOCKO-
CTH.

®opMynMpoBaTh NPU3HAK APAJIETBHOCTH MPSMOM U TJIOC-
KOCTH, YTBEp)KJIEHUE O MPSMOM IMepeceueHus: IBYX IIOCKO-
CTEH, MPOXOIALINX Yepe3 MapaJUICIbHbIE IPSMBIE.

Pemarp mpakTHueckue 3ajauyd Ha IOCTPOCHHME CEUeHUM
MHOT'OTpaHHUKA.

OOBSCHATD CITydau B3aMMHOTO PACTIONOKEHHS INTIOCKOCTEH.

JlaBaTh ompenencHue MapauulelbHbIX MJIOCKOCTEM; IPUBO-
JUTh TIPUMEPBI U3 peabHOM KU3HU M OKpYyKaromiei oOcra-
HOBKH, WITIOCTPUPYIOIINE NapauIeIbHOCTD MIJIOCKOCTEM.

Hcnonp30Bath MpU3HAK MapauieIbHOCTH IBYX MIIOCKOCTEH,
CBOMCTBA NapaJlJIeIbHBIX IUNIOCKOCTEH IIPYU PEIICHUH 3a1a4 Ha




IIOCTPOEHHE.

OOBSICHSTDH, YTO HA3bIBACTCS MAPAIICILHBIM MPOCKTHUPOBA-
HUEM U KaK BBIMOJHIETCS MPOSKTHUPOBaHUE (PUTYp HA ILITIOC-
KOCTb.

H300paxaTh B mapasieIbHOW MPOEKLUUU pa3IuyHble T'eo-
METpUYECKUE PUTYPHI.

MopenupoBaTh peajibHbIE CUTYallUd HA SI3bIKE T€OMETPUH,
HCCIEA0BAaTh IIOCTPOCHHBIE MOJEIM C UCIOJb30BAaHUEM I€O-
METPUYECKUX TOHITHI.

Hcnonb30Bath Ipu pelIEHNUH 33/1a4 HA TOCTPOCHUE CEYEHHI
MOHATHE NMAPaAJUIEIbHOCTH, IPU3HAKNA U CBOMCTBA IMapajlieiib-
HBIX IPSIMBIX Ha IJIOCKOCTH

Ilepnenauky-
JISIPHOCTH
MPSIMBIX |
IUIOCKOCTEH

(12 9)

[lepneH IUKyYISAPHOCTD IPSIMOU
U IUIOCKOCTH: NEPIEHINUKYIISIP-
HBIE IIPSIMBbIE B IIPOCTPAHCTBE,
IIpsIMbIE NapajlIeNIbHBIE U IIEp-
NEHAUKYJSPHBIE K INIOCKOCTH,
IIPU3HAK MEPIECHIUKYIAPHOCTH
IIPSIMON U IIJIOCKOCTH, TeopeMa
O IPSMOM IEPIEHIUKYISIPHOU
IJIOCKOCTH

[lepneHuKyIsp U HAKJIIOHHBIE:
paccTosiHue OT TOYKH 10 IUIOC-
KOCTH, PACCTOSIHUE OT IIPSAMOM
J10 INIOCKOCTH.

AKTyanu3upoBaTh (HaKThl U METOABI IJIAHUMETPUH, peie-
BAaHTHBIE TEME, IPOBOJUTH aHAJIOTUU.

OOBACHATD, KAKOW YTrOJI Ha3bIBACTCS YIJIOM MEXKIY Iepece-
KAIOIIUMHUCS MPSMBIMHU, CKPEIMBAIOIUMUCS IPSIMBIMH B IIPO-
CTPaHCTBE.

JlaBaTb onpeneneHue NepIeHIUKYIAPHBIX IPSIMBIX U Mps-
MO, IEPIIEHAUKYIISIPHOM K TUIOCKOCTH.

Haxomuts yriiel MeXay CKpEIIMBAIOIIMMUCS IPSIMBIMU B
KyOe U mupamu/e.

[IpuBOIUTE IPUMEPBI U3 PEATLHOM KU3HHU U OKpPYKaIOIIEn
O0OCTaHOBKH, WJUIIOCTPUPYIOLIME NEPHEHAUKYISAPHOCTb Mpsi-
MBIX B [IPOCTPAHCTBE U NEPIEHANKYIIPHOCTh IPSIMOM K ILIOC-
KOCTH.

@opMynHMpoOBaTh NMPU3HAK EPIEHAUKYIIIPHOCTH IIPSIMOM
U TUIOCKOCTH, IPUMEHSTh €r0 Ha IPAaKTUKe: O0BSICHATH Tep-
MEHAUKYISIPHOCTh pedpa Kyba U JuaroHajiy ero rpaHu, KoTo-
past ero He COJIePXKUT, HaXOAUTh JJIMHY JUaroHaiu Kyoa. Bei-
YUCJISITh BBICOTY MPABWIBHOM TPEYTOJIBHOW U ITPABUIILHOM Ye-
THIPEXYTOJIBHON MUpPaMU/I 110 AJTHMHAM pEOep.

Pemrate 3a/1aun Ha BEIYKMCIICHHUS], CBA3aHHBIE C IEPIICHIUKY-
JIIPHOCTBIO NPSMOU U INIOCKOCTH, C UCIIOJIB30BAHUEM IIPU pe-
LIEHUH [IJITAHUMETPUYECKUX (DAaKTOB U METOJIOB.

OOBACHATH, YTO HA3BIBAIOT NMEPHEHIUKYIIPOM M HAKJIOH-
HOM M3 TOYKM K IUIOCKOCTH; IIPOCKIMEN HAKJIOHHOW Ha IUIOC-
KOCTb. OOBSICHATH, UYTO HA3bIBAETCS PACCTOSHUEM: OT TOUKH J0
IJIOCKOCTH; MEXAY MNapaJuIeIbHbIMU IUIOCKOCTSMH; MEXIY
IIPSIMOM M MApaJUIeIbHON €M IUIOCKOCTBIO; MEXKIY CKpEIIUBa-
FOIIMMMUCS TIPSIMBIMH.

HaxoauTe 3TH paccTosHUS B IPOCTHIX CIIydasx B KyOe, H-
pamuje, npu3Me.

MopenupoBaTh peajabHbIE CUTyalluu HA S3BIKE TEOMETPUH,
HCCIEA0BaTh MOCTPOEHHBIE MOJEIHN C MCIOJb30BAHUEM T€0-
METPUYECKUX TOHITHUM.

Hcnonp30Bath Ipu peIIeHUH 3a/1a4 Ha TOCTPOCHUE CEYEHMI
teopemy [ludaropa, cBoiicTBa MpSMOYrOJIbHBIX TPEYTOJIbHU-
KOB.

Vrasl
MEXIy TIpsi-
MBIMH U
IUIOCKOCTSMH

(10 9)

Yrisl B IPOCTPaHCTBE: YroJl
MEXy IPSIMOU U TUIOCKOCTBIO;
JBYTPAaHHBIA YroJj, JUHEHHBIN
YTOJI IBYTPaHHOI'O yria.

[lepneHUKyYISAPHOCTD IIIOCKO-
CTEW: NpPU3HAK MEPHEHIUKY-
JSIPHOCTH JIBYX IUIOCKOCTEM.

AKTyanu3upoBaTh (aKThl B METOABI IUIAHUMETPHUH, peje-
BaHTHBIE TEME, POBOIUTH aHAJIOTHH.

JlaBaThb onpeneneHue yria Mexxay NpsMOU U MJIOCKOCTBIO,
dbopmynupoBaTh TEOpEeMy O TPEX MEPICHIUKYIsIpax U oOpat-
HYIO K HEH.




Teopema 0 TpE€X MEpPHEHIUKY-
Jsipax

Haxoauth yrom mMexay npsiMOM M TJIOCKOCTBIO B MHOIO-
TPaHHUKE, pACCTOSTHUE OT TOYKU A0 MPSIMOM Ha IJIOCKOCTH, HC-
MOJIb3Ysl TEOpeMy O TpEX nepneHaukyispax. IIpoBoaute Ha
YepTexKe NEPICHAUKYIIAP: U3 TOUKU Ha MPSIMYI0; U3 TOYKU Ha
IIJIOCKOCTb.

JlaBaTh onpezeseHye ABYTPaHHOTO YIJIa U €ro 2JIEMEHTOB.
OOBSACHATH PABEHCTBO BCEX JIMHEWHBIX YIJIOB JIBYTPAHHOTO
yria.

HaxoauTh Ha uepTeke ABYrpaHHbIN yroi npu pedpe nupa-
MHU/IbI, IPU3MBI, TTapaJUIeICIUIe/ .

JlaBaThb onpeneneHue yria Mexay II0CKOCTIMM.

JHaBath ornpenencHue u GOpMyITHPOBATH TPU3HAK B3ANMHO
MEPIEHIUKYISIPHBIX IIIOCKOCTEH.

HaxoauTth yriibl MeX a1y MIOCKOCTSIMU B KyOe M TUPAMHUJIE.

Hcnonb30BaTh Npu pelieHUH 3aa4 OCHOBHBIE TEOPEMBI U
METO/IbI TFITAHUMETPHH.

MopenupoBaTh peajbHbIE CUTYallUU HA SI3bIKE T€OMETPUH,
HCCIEA0BAaTh IOCTPOCHHBIE MOJEIM C MCIOJb30BAHUEM TI€O-
METPUYECKUX TOHITHI.

Hcnonp30BaTh Npu pelIEHUH 33]1a4 HA TOCTPOCHUE CEYEHHI
COOTHOUIEHUS B IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

MHororpas-
HUKH
(10 9)

[lonsiTe MHOrorpaHHuka, oc-
HOBHBIE 3JIEMEHTBI MHOIOI'PaH-
HUKA, BBIIYKJIbIE M HEBBITYK-
Jple  MHOTOIDAaHHUKH;  pa3-
BEPTKAa MHOT'OI'PaHHUKA.
IIpu3ma: N-yroyipHas npusMa;
IpaHu ¥ OCHOBAHUS MPU3MBI;
IpsiMasi U HaKJIOHHAs! IPU3MBI;
O0KOBas U MOJIHAs TTOBEPX-
HOCTb npu3Msl. [lapannenenu-
eJl, IPsIMOYTOJIbHBIN Mapa’uie-
JIENUIIEN U €T0 CBOWCTBA.
IImpamnpa: n-yrosnpHas nupa-
MUJa, TPaHU U OCHOBAHHUE IIH-
pamuibl; OOKOBas U MOJIHAS MO-
BEPXHOCTh MNHpaMUABL; IIpa-
BUJIbHAS M Yyceu€HHas mupa-
MUJa.
OIIeMEHTBI
MUJIBL.
[IpaBuiibHBIE MHOTOTPaHHUKU:
MOHATHE MPABUIBHOTO MHOIO-
IpaHHUKA; paBUIIbHAS MIpU3Ma
U IpaBWIbHAs NMUPAMUJA; TIpa-
BUJIbHASI TpeyrojibHas NHpa-
MUJa ¥ IPaBWIbHBIN TETpadIp;
ky0. IlpeacraBnenue o tpa-
BUJIbHBIX MHOTOI'PAaHHUKAX: OK-
Tas’aAp, NOACKAIP U UKOCAIP.
CumMeTpust B MPOCTPAHCTBE:
CUMMETpUS OTHOCHUTEJILHO
TOYKH, NPSIMOHM, ILIOCKOCTH.

NpU3MbBl M TUpa-

AKTyanu3upoBaTh (HaKThl M METOABI IJIAHUMETPUH, peie-
BAaHTHBIE TEME, IPOBOUTH aHAJIOTUU.

JlaBaTh onpeeseHne napauienenuIea, paclio3HaBaTh €ro
BHJIbI U U3y4aTh CBOWCTBA.

JlaBaThk ompeneneHue TUpaMuabl, paclio3HaBaTh BUBI ITH-
pamuj, GopMynupoBaTh CBoicTBa pébep, rpaHell U BBICOTHI
MIPaBUIILHON TUPAMUJIBIL.

HaxoauTe miomane moiHo#i n OOKOBOM MOBEPXHOCTH MH-
paMuJIbIL.

JlaBaTb ompeneneHue yCeUEHHON NUpaMubl, Ha3bIBaTh €€
JJIEMEHTBI.

dopmMmynupoBaTh TEOPEMY O IUIOIMIAAN OOKOBOM MOBEPXHO-
CTH IIPaBUJIBHOW YCEYEHHOM MUPAMHUIBI.

Pewmate 3amaunM Ha BBIYUCIICHUE, CBSA3aHHBIE C IMHPAMU-
JlaMU, a TAKXKE 3aJ1a4l Ha [IOCTPOCHUE CEYECHUM.

JlaBaTb omnpenesieHue MpUu3Mbl, PaCIIO3HAaBATh BUbI IIPU3M,
n300paxkaTh MPU3MBI Ha YEPTEXKeE.

Haxoaute miomans MOiMHON WM GOKOBOWM MOBEPXHOCTH
MIPU3MBL.

N3yuaTh cooTHOIIEHUs Ditnepa aist yrcia pédep, rpaHeit u
BEpPIIMH MHOTOI'PAHHHKA.

N3yuyaTe BHUIBI NIPAaBUIBHBIX MHOTOTPAHHUKOB, UX HA3Ba-
HHS ¥ KOJIMYECTBO TPAHEH.

N3y4yaTb CUMMETPUIO MHOTOTPAHHUKOB.

OOBSACHATH, KaKM€ TOYKHU HA3bIBAIOTCS CHUMMETPUUYHBIMU
OTHOCHUTEIIBHO JAaHHOW TOYKH, NPSMOU WU IIJIOCKOCTH, YTO
Ha3bIBAIOT LIEHTPOM, OCBIO MJIM IUIOCKOCTBIO CUMMETpUH (u-
TypBI.

[IpuBoaUTE TpUMEpPBl CUMMETPUUYHBIX (PUIYp B apXUTEK-
Type, TEXHUKE, IPUPOJE.

MonennpoBaTh pealbHbIE CUTYallud Ha A3BIKE T€OMETPHUH,
HCCIEA0BAaTh IOCTPOCHHBIE MOJEIHU C MCIOJb30BAaHUEM I€O-
METPUYECKUX IOHATHH, NCIIOIB30BATh [10,1001€ MHOTOI'paHHU-
KOB.




DeMEeHTbl CAMMETPUU B MHpa-
MUJaX, napajienenumneaax,
MIPaBWJIbHBIX MHOTOTPaHHHUKAX.
BrprunciieHne 3j1€MEHTOB MHO-
rOrpaHHUKOB: pEOpa, auaro-
Hau, yrosl. [Tnomans 60koBoi
MOBEPXHOCTH M TOJHOW TIO-
BEPXHOCTH TPSIMOM TPHU3MBI,
IUJIOLIa/Ib OCHOBAaHUH, TeopeMa
0 OOKOBOH MOBEPXHOCTU TMpsi-
Mo# mpu3Mmebl. [Lnomane Goko-
BOM IIOBEPXHOCTH U IIOBEPXHO-
CTH TPaBUIBHOW MHpaMUJBbI,
TeopemMa O IuIonaan OOKOBOI
MMOBEPXHOCTU YCEYEHHOMU MUpa-
MUJIBI

OO6BEMBI [Tonstue 06 o00BEMe. OOBEM AKTyanu3upoBaTh (akThl U METOJbI IJIAHUMETPUU, pelie-
MHOTOTpaH- | MAPAMUJIBI, IIPU3MBI BaHTHBIE TEME.
HUKOB OOBSICHSTH, KaK U3MEPAIOTCS 00BEMBI TEJ, IPOBOJIS aHAJIO-
(8u) THI0 C U3MEPEHHUEM IUIOLIa/iel MHOTOYTOJIbHUKOB. DopMyiu-
pOBaTh OCHOBHBIE CBOMCTBA 0OBEMOB.
W3yuaTh, BEIBOIUTH POPMYIIBI 00bEMA MPSIMOYTOIBHOTO T1a-
panenenumnesna, Ipu3Mbl U TUPAMHU/IBI.
BbraucnsaTe 006EM MPU3MBI B TAPAMHUJIBI 10 UX JIEMEHTaM.
[TpuMeHATh 00BEM AJIS PEIIeHUs] CTEPEOMETPUUECKUX 3314
Y JI7IS1 HAXO0XKJICHUS] TEOMETPUIECKUX BEITMYMH.
MonenupoBaTh pealbHbIE CUTYallUd Ha SI3bIKE T€OMETPHH,
WCCIIEIOBAaTh MMOCTPOEHHBIE MOJETH C WCIIOIb30BAHUEM T€O-
METPUUYECKUX TOHSATUHN
IToBTOpeHMe: ITocTpoenue ceuenuii B CTpouTh ceueHne MHOTOTpaHHUKA METO/IOM CJIEJI0B.
CEUEeHMsI, pac- | MHOTOIPDaHHHKE. JlaBath orpeieieHue pacCTOSIHAS MEXTY GUTYpaMu.
CTOSIHUSA U Brrancnenue paccTosHUMN: Haxomuth paccrosHue MeXAy HapauieIbHbIMUA IUIOCKO-
YTIIBI MEXTy IBYMSI TOYKaMH, OT CTSIMH, MEXAY IUIOCKOCThIO M TapaJUIeNIbHOW € MpsMOH,
(8u) TOYKH JI0 NMPSMOM, OT TOYKH A0 | MEXIY CKPEIIUBAOIIMMUCS TPSIMBIMHU.
MJIOCKOCTH; MKy CKpEIInBa- CtpoutTh NHHEWHBIN yroi ABYIPAHHOTO YIJla Ha YepTexe
FOITUMUCS TIPSIMBIMH. MHOTOTpaHHHUKA W HAXOJIUTh €T0 BEIINYHHY.
Brruncnenue yrios: HaxoauTh yriasl MeXxay IUIOCKOCTSIMU B MHOTOTPaHHUKAX
MEXTy CKPEIUBAOIIIAMUCS
MPSIMBIMHU, MEXKTY MIPSIMOM U
TUIOCKOCTBIO, JIBYTPaHHBIX YT-
JIOB, YTJIOB MEX]y IJIOCKO-
CTSMU
11 knacc
Haspanne OCHOBHOE coJIepKaHne OCHOBHBIE BUJIbI ICATEILHOCTH YUAIIUXCS
paszneina
Tena Bpame- | Cdepa u map: 1eHTp, paanyc, | AKTyamu3upoBaTh (GaKThl 1 METOABI INTAHUMETPHUH, PEJICBAHT-
Hus (12 4) IUaMeTp; TUIOIIAlb MOBEPXHO- | HBIE TEME, IPOBOIUTH AHATIOTHH.

ctu cheprl. Bzaumuoe pacmo-
noxkeHue chepbl U IIOCKOCTH;
KacaTelbHas  IUIOCKOCTh K
cdepe; maomaab cheps.
N3obpaxkenue chepsl, mapa
Ha TUIOCKOCTH.
Cedenus mapa.

JaBatb omnpezaeneHust chepsl U mapa, UX LEHTpa, paauyca,
nrnametpa. Onpenensats chepy Kak GUrypy BpameHus: OKpyx-
HOCTH.

HccnenoBaTh B3aUMHOE PAcHoOIOKEHUE Cephl U TIIOCKOCTH,
IBYX cdep, WLTIOCTPUPOBATh 3TO HA YepTekKaxX U pUCYHKaX.
@opMyJIUPOBATh ONPEAECIEHUE KacaTeIbHOM IUIOCKOCTH K
cthepe, CBOMCTBO M MPU3HAK KacaTeIbHON TIJIOCKOCTH.




3HaKOMHUTBCSA € T€0/Ie3NUECKUMHU JIMHUSAMU Ha cdepe.

Hunuaapudeckas MOBEPX-
HOCTh, OOpa3ymoIue IUIHH-
JPUYECKON TMOBEPXHOCTH, OCh
UWIAHAPUYECKON  MOBEPXHO-
cti. Llunuuap: ocHoBaHHS U
OO0KOBast MIOBEPXHOCTH, 00pa3y-
I011as1 U OCh; TIOIA b OOKOBOM
Y MOJTHOM MTOBEPXHOCTH.
N300paxenne UWIMHIpA Ha
IJIOCKOCTH. Pa3BépTka nuimuH-
apa.

Ceuenus nuauHapa (III0CKO-
CTHI0, MapajieIbHON WU TIep-
TIeHIMKYJISIPHOU OCH ITMJIMH/IPA)

OOBACHATH, YTO HA3BIBAIOT IIWJIMHAPOM, HA3bIBaTh €ro dJie-
MCHTEL.
N3yuaTh, 0OBICHATH, KaK MOJYYUTh IMJIMHIAP MyTEM Bpalie-
HUS IPSAMOYTOJIbHUKA.
BriBoguTh, MCHosib30BaTh (GOPMYIBI IS BBIYUCICHUS ILIO-
maau OOKOBOM MOBEPXHOCTH IUIIMHAPA.

N3yuate, pacno3HaBaTh pa3BepTKy HUJIWHIpA.

N300paxaTh UIMHID U €r0 CEYCHUS ITOCKOCTHIO, TPOXO0-
JSIIEN Yepe3 ero 0Ch, MapauieIbHON WU TIEPIICHANKYIIPHON
OCH.

HaxonuTe miomany STUX CEUEHU.

MopenupoBaTh peaabHbIE CUTYaIluU Ha S3BIKE TE€OMETPUH,
HCCEA0BaTh TOCTPOCHHBIE MOJIEIHM C HMCIOJb30BAaHUEM T'€0-
METPUYECKUX TOHITHUM.

Konunyeckass moBepXHOCTb,
oOpa3yroInue KOHHYECKOH I10-
BEPXHOCTH, OCh U BEPIIMHA KO-
HHUYECKOM TmoBepxHOCTU. Ko-
HyC: OCHOBaHHWE M BEpIIHHA,
oOpa3yroIas U 0OCh; IUIOMAIb
OOKOBOW M TOJIHOH TOBEPXHO-
CTH. YCeuEHHBIN KOHYC: 00pa-
3YIOLIUE U BBICOTA; OCHOBAHUS
1 OOKOBAasi TOBEPXHOCTb.

N3o00paxkenne koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

Ceuenust KoHyca (IJIOCKO-
CTBIO, IApaJUIEIBHON OCHOBA-
HUIO, U TUIOCKOCTBIO, MMPOXOIf-
el Yepe3 BEPIINHY).

OOBSACHATH, KaKOe TEN0 Ha3bIBAIOT KPYTrOBBIM KOHYCOM,
Ha3bIBaTh €0 JJIEMEHTBHI.

N3yyarh, 00BACHATH, KaK MOTYyYUTh KOHYC IMyTEM Bpallie-
HUS IPSAMOYTOJIBHOTO TPEYTOJIbHUKA.

N306paxaTh KOHYC M €ro ce4eHHs MI0CKOCThIO, MPOXOIs-
LIEN Yepe3 OCh, U INIOCKOCTHIO, IIEPIEHAUKYIIIPHON K OCH.

N3yuatk, pacnio3HaBath pa3BEPTKY KOHYCA.

BbIBOIUTB, MCTIONB30BaTh (POPMYIIBI 151 BEIYMCICHHS TLI0-
11a 1 OOKOBOI MOBEPXHOCTH KOHYCA.

Haxomute mmomiaay cedyeHui, NpOXOASUIMX Yepe3 Bep-
IIMHY KOHYCA WIH NEPIEHAUKYIIAPHBIX €0 OCH.

OOBSCHATDH, KAKOE TEJIO Ha3bIBAECTCS YCEUEHHBIM KOHYCOM.

N3y4arh, 00BACHATH, KaK €ro MOMyYUTh MYTEM BpalleHUs
MPSIMOYTOJIBHOW TpameLuu.

BoeiBoauTh, mMpuUMEHSATh (GOpMYNy AJis BBIUMCICHHS IJIO0-
n1aau O00KOBOM MOBEPXHOCTH YCEUEHHOTO KOHYCA.

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

AKTyanu3upoBaTh (HaKThl U METOABI IJIAHUMETPUH, peie-
BAHTHBIEC TEME, IPOBOJUTH AHAJIOTHH.

Pewrate ctepeoMeTpudecKkue 3a1ayu, CBSI3aHHbIE C TEIaMU
BpallleH!s, TOCTPOCHUEM CEUEHUH Tell BpallleHus, ¢ KoMOnHa-
LUSAMHU TeJI BPALLEHUs] 1 MHOIOTPAaHHUKOB Ha HAX0XKACHUE I'eo-
METPUYECKHUX BEITUYMH.

Hcnons3oBaTh Npu PELIEHUH CTEPEOMETPUUYECKHUX 3anad
IUIaHUMETpUYecKre (akThl U METO/IbI 33/1Ja4l Ha BBHIYHUCIICHHUE
U JJ0Ka3aTeJbCTBO.

MopennpoBaThk peajbHbIE CUTyalluu HA SI3bIKE TEOMETPHH,
HCCIIEA0BAaTh IOCTPOCHHBIE MOJEIN C MCIOJB30BAHUEM I€O-
METPUYECKHUX MOHATUHI

O0BEMBI TENT

(54)

INousatue 006 00bEMe. OCHOB-
HbIE CBOMCTBA 00HLEMOB TEIL.
O0BéM UIHHIIpa, KOHYCA.
O06bEM mIapa u TIomAIL

cepsl.

AxTyanu3upoBaTh (HAaKThl U METObI IJIAHUMETPUH, pelie-
BaHTHBIE TEME, TPOBOINUTH aHATOTHH.

BbIBOIUTH, HCIONB30BaTh (OPMYJIBI OOBEMOB: MPU3MBI,
[UIAHAPA, THPAMHJIBI, KOHYCa; YCCUEHHON MUPaMUIBI U yCe-
YEHHOI'0 KOHYCa.

Perrate crepeoMeTpHUECKUE 3a/1auH, CBSI3aHHBIE C BBIUUC-
JICHHEM 00BEMOB.

dopmyTupoBaTh ONpeIeeHNE MAapOBOr0 CETMEHTA, [Iapo-
BOTO CJIOsI, IAPOBOTO CEKTOPA.




[IpuMensaTs GopMymbl I HAXOXKIEHUS OO0BEMOB IIAPO-
BOT'O CETMEHTA, IIAPOBOTO CEKTOPA.

Pemrate crepeomerpuveckue 3agaduu, CBS3aHHBIE C 00BE-
MOM IIapa U TUIOMIA b0 chephl.

MopenupoBaTh peaibHbIC CUTYyalluu Ha SI3bIKE TEOMETPHH,
UCCIIEIOBAaTh MOCTPOEHHBIE MOJAETH C HCIOJIb30BaHUEM I'€O-
METPUYECKUX TTOHSITHIA.

[TomoOHBIe TeNa B Mpo-
CTpPAHCTBE. CooTHolteHus
MEXTY TUIOIIAIAMHU TTOBEPXHO-
cTei, 00bEMaMH IMOJOOHBIX TEIl

AKTyanu3upoBaTh (akThl U METOJbI IJIAHUMETPUU, pelie-
BAHTHBIC TEME, IPOBOJUTH aHAJIOTHUH.
Pewiate crepeomerpuueckue 3a1auu, CBSI3aHHbIE C COOTHOLLIE-
HUEM 00BEMOB W MOBEPXHOCTEH MOJOOHBIX TENl B MPOCTPAH-
CTBE.

MopenupoBaTh peajabHbIE CUTyalluu HA SI3bIKE T€OMETPUHU,
HCCIEeA0BaTh MOCTPOEHHBIE MOJEIHN C MCIHOJb30BAHUEM T€0-
METPUYECKUX NOHSATUI

Bektops! u BekTop Ha IJIOCKOCTH U B ITPO- AKTyanu3upoBaTh (haKThl U METOABI IJIAHUMETPUH, peie-
KoOpAuHaThl | cTpaHcTBe. CIOXKEHHE U BbIYM- | BAHTHBIE TEME, IPOBOUThH aHAJIOTUU.
B IIPOCTPAaH- | TaHUE BEKTOPOB. YMHO)KEHHE OnepupoBarh NOHATHEM BEKTOP B IIPOCTPAHCTBE.
cte (10 u) BEKTOpa Ha yuciio. Paznoxenue @opMyJIMPOBATh MPABUIIO TMApaJUIEIECHUIIEIa PU CIIOKE-
BEKTOpa IO TPEM HEKOMIUIA- | HUM BEKTOPOB.
HapHbIM BekTopaMm. IlpaBuio CxuagpiBaTh, BBIYMTATh BEKTOPBI, YMHO)KAaTh BEKTOpP Ha
napajuleJenunea. YHCJIIO.
Pemenne 3ana4, cBA3aHHBIX N3yyaTb OCHOBHBIE CBOWCTBA 3TUX OIEPALIAM.
C IPUMEHEHUEM IIpaBWI [eH- JlaBaThb onpezesieHue NpsMOYTOJIbHON CUCTEMbl KOOPAWHAT
CTBUI C BEKTOpaMH B [IPOCTPAHCTBE.
IIpsmoyronbHast  cucrema BbIpa3uTte KOOpIMHATBI BEKTOpa 4€pe3 KOOPAMHATBHI €ro
KOOpJIMHAT B IPOCTPAHCTBE. | KOHIOB.
Koopaunatsl Bektopa. Ilpo- BbIBOUTH, HCTIOIB30BaTh GOPMYITY JUIMHBI BEKTOpA U pac-
cTeiiine 3a7ayd B KOOPJWHA- | CTOSHUS MEXIY TOUKaMHU.
Tax. YTOJI MEXIy BEKTOPaMHU. BeipakaTe CKalsipHOE NPOU3BEINCHHE BEKTOPOB UEPE3 HUX
CkansipHO€ NMPOU3BEACHHUE BEK- | KOOPAMHATHI, BBIYUCIATH Yrojd MEXAy IBYMs BEKTOpamH,
TOpOB. Bbrunciaenue yrioB | AByMsl IPSIMBIMH.
MEXAYy NPSAMBIMH M IIJIOCKO- Haxomute yrom mexny mnpsMoll W IUIOCKOCTBIO, YToJl
CTSIMHU. MEX1y IBYMS IUIOCKOCTSIMU aHAJIMTUYECKMMH METO/IaMHU.
KoopanHaTHO-BEKTOPHBII BbIBoAMTh, UCTIOIB30BaTh (OPMYITY PACCTOSHUS OT TOUYKH
METO/I TP PELLIEHUH T€OMETPHU- | 0 MIOCKOCTH.
4EeCKUX 3a/1a4
[ToBropenue, | OcHOBHBIE GUTYPHI, (HAKTHI, Pematp npocreiimme 3aaun Ha HaX0XAECHNE IJIUH U YITIOB
0000111eHNEe U | TEOpEMBI Kypca IJIaHUMETPUHU. | B TeOMeTpudeckux ¢Gurypax, npumMeHsTh Teopemy Iludaropa,
cUCTeMaTu3a- | 3a/a4M INIAHUMETPUU U Me- TEOPEMBI CUHYCOB U KOCUHYCOB.
1S 3HAHUW | TOJABI UX PELIEHUS. HaxoauTh miomags MHOrOyrojibHUKA, Kpyra.
(7 9) OcHoBHBIE QUTYPBI, PaAKTHI, Pacnio3naBate mozi00HbIE (PUTYPHI, HAXOAUTH OTHOLICHHS

TEOpEMBI Kypca CTepEOMETPHH.
3agaun CTEPeOMETPUH U Me-
TOABI NX PCIICHUA

JUIAH U ITOIAaAe.
Hcnonb30BaTh MpHU PEIIEHUH CTEPEOMETPUUECKUX 3a]1ady
(baKTI)I U METObI HJ'IaHI/IMeTpI/II/I




MOYPOYHOE IVIAHUPOBAHME 10 kaace, reomerpus

No aara Tema ypoka
nmaH | daxr
BBenenne B crepeomerpuio - 10 yacon
L. OcHOBHBIE IOHATHS CTEPEOMETPUU: TOUKA, IPSIMAs], IJIOCKOCTh, IPOCTPaH-
CTBO
2. [TpaBuna nzo0paskeHHs HAa pUCYHKaX: U300paKeHHS TUIOCKOCTEH, mapaielib-
HBIX MPSAMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
3. [TonsTHA: epecekarommecs MI0CKOCTH, IEPECEKAIIINECS NPAMast U II0C-
KOCTb
4. 3HAKOMCTBO C MHOTOT'paHHUKaMH
3. N300pakeHre MHOTOIPaHHUKOB Ha PUCYHKaX
6. N300paxeHre MHOTOTPAaHHUKOB Ha MPOEKIIMOHHBIX YePTEeKax
7. Ky0, ero pa3Béprku u Moaenu
8. [Tupamupa, €€ pa3BEPTKU U MOJIEIIH
0. CeueHusi MHOTOTPAaHHUKOB
10. Konumponvnasn paboma Nel no meme «Beedenue 6 cmepeomempuiro»
Ilpamsie u nnockocmu ¢ npocmpancmee. Ilapannenvnocms npamvix u naockocmeii - 12 uacos
I1. B3anMHOe pacnosnoskeHue npsMbIX B IPOCTPAHCTBE
12. [TapayienpHble NpsiMbIe B IPOCTPAHCTBE
13. [TapaniaenbHOCTh TPEX MPSAMBIX
14. [TapannenbHOCTh NPSIMOM U TIJIOCKOCTH
15. VYTI1bl ¢ COHANpPaBIEHHBIMU CTOPOHAMU
16. Yron Mexay NpsMbIMU B IPOCTPAHCTBE
17. [TapamienpHbIE NIOCKOCTH, UX CBOMCTBA
18. Terpasap
19. Ky6
20. [Tapannenenunes
21. IlocTpoeHune ceuenuit
22. Konmponvnaa pavoma Ne2 no meme «Ilpamvie u niockocmu 6 npocmpan-
cmeey
IlepneHAMKYJSIPHOCTD NPSAMBIX M INIOCKOCTEH - 12 yacoB
23. IlepnenquKyIsipHBIE TPSIMBbIE B IPOCTPAHCTBE
24, IIpsimMble, mapasuiebHbIE TUIOCKOCTH
25. ITpsimble, nepneHANKYISIPHBIE K IIOCKOCTH
26. IIpu3Hak nepneHANKYJIIPHOCTH TPSIMON M INTIOCKOCTH
27. TeopeMa 0 IpsiMOi, NEPIIEH AUKYIISIPHON IINIOCKOCTH
28. IlepneHquKymsip 1 HaKJIOHHBIE
29. PaccTossHuEe OT TOYKH 10 INIOCKOCTH
30. PaccTosiHME OT psIMOM 10 IMIIIOCKOCTH
31. HaxoxaeHue yrioB Mexay CKpelMBaloIMMUCs IpsIMbIMU B Ky0Oe
32. HaxoxaeHne yrioB Mexay CKpeIMBaOIMMUCS TPSIMBIMU B TUPAMUIE
33. Pemenue 3anau
34, Konmponvnaa paooma Ne3 no meme «llepnenoukynapuocme npamvix u
naockocmei)
Yriibl Mexay NpAMBIMH M TUI0CKOCTAMU - 10 yacoB
35. Yroa Mexay npsiMOd U IJIOCKOCThIO
36. JIByrpaHHbI{ yroja
37. JIMHENHBIN yroJ ABYTPaHHOIO yria
38. [lepneHIUKYISIPHOCTD MJIOCKOCTEN
39. [Tpu3Hak nepneHIUKYJISIPHOCTH ABYX INIOCKOCTEH




40. HaxoxxaeHne yriioB Mexay MJI0CKOCTSIMHU B Ky0Oe
4]. HaxosxneHnue yrioB Mexy IIIOCKOCTAMH B MUPAMUIE
42. Teopema 0 TpEX NMEepIEeHIUKYIIIpax
43. Penrenne 3amau
44. Konmponvnaa paboma Ned no meme « Yot mexcoy npamvimu u niocKo-
CHILAMUY

Mmnozocpannuxu - 10 yacos
45. [ToHsiTHE MHOTOTpaHHUKA
46. ITpusma: npsiMast 1 HaKJIOHHAs
47. boxoBast 1 moJiHasi TOBEPXHOCTh MPU3MBbI
48. IIpssMOYyTONIBHBIN NTapajuIeIeIUIIe]] U €r0 CBOMCTBA
49. [Tupamuga
50. [TosiHast MOBEPXHOCTH TUPAMUIBI
S1. [IpaBunpHas U yceu€HHAs] MTUPAMHUIBI
52. [IpaBusIbHBIE MHOTOTPAHHUKHA
53. CHUMMeTpHs B IPOCTPAHCTBE: OTHOCUTEJIBHO TOUKH, IPSIMOM, INIOCKOCTH
54. Konmponvnaa paboma Ne5 no meme «MHnozozpannuku

O0bEMBI MHOTOTPAHHHMKOB - 8 YacoB
55. [lonsiTre 06 06bEMe
56. OcHoBHbIE CBOWCTBAa 00BEMOB
57. O0bEM mapasuienenure/a
58. O06BEM TUpamMuIbl
59. O06BEM TPU3MBI
60. Boruncnenne o6bEMOB Tel
61. Pemenue 3anau
62. Hmozosas ammecmayua. Konmponvnas paboma Nob
IloBTOpeHue - 8 yacon
63. [locTpoeHue ceueHnii B MHOTOTpaHHUKE
64. Beruncnenue paccTossHAN MEXy 1BYMsI TOYKAMH, OT TOYKH JI0 IPSIMOU
65 Brruncnienue paccTossHHI: OT TOUKH A0 IJIOCKOCTH, MEXK/1Y CKpEIIUBaIO-
IIAMUCS MPSIMBIMHU
66. Boruncnenme yrioB Mex1y CKpelMBarOIIMMHUCS MPSIMBIMU
67. Brrunciienue yrios Mexay NpssMou U IIIOCKOCTHIO
68. Brluucienue yrioB Mex1y MIOCKOCTIMHU
MOYPOYHOE IVIAHUPOBAHUE 11 kjaacc, reomeTpus
No aara Tema ypoka
miaH | baxt

Tesia Bpamenus - 12 yacos
1. Cdepa u map. Ilnomans noBepXxHOCTH cepbl
2. B3aumMHoe pacronoxxeHue chepbl U INIOCKOCTH
3. KacarenbHas TuiockocTh K cdepe
4. Ceuenus mapa
5. Humaap
6. [Tmomaae 60KOBOI M MOTHOM MOBEPXHOCTH IMJIMHIPA
7. CedeHust HIWJIMHAPA
8. Konyc
0. ITnomans 60KOBOI M OJTHOM MOBEPXHOCTH KOHYCA
10. CedeHust KOHyca
11. KomOuHnanust ten BpanieHus 1 MHOTOTPaHHUKOB
12. Koumponovnaa paboma Nel no meme «Tena epauwjenusy»




O0BEMBI TeJ - 5 yacoB

13. [Tonsitue 06 06bpéMe. OCHOBHBIE CBOMCTBA 00BEMOB TEI.
14. O0BEM IHHIpA
15. O0BEM KOHYCA
16. O0BEM mIapa, MapoBOTO CErMeHTa, MAapPOBOTO CEKTOPA
17. Konumponvnas paboma Ne2 no meme «Q6vémblt men»
BekTopbl 1 KOOpAUHATHI B IpocTpaHcTBe - 10 yacos
18. BekTop Ha mockoctu U B npoctpaHcTse. ClI0KEHHE U BEIYUTaHHE BEKTOPOB
19. YMHOKEHHE BEKTOpa Ha YHCII0
20. PasnoxxeHue BekTopa 1o TpéM HEKOMILIaHApHBIM BekTopaM. [IpaBuio
Mapajuienenumnena

21. PemreHue 3amad, CBA3aHHBIX ¢ IPUMEHEHUEM IIPABUJI ICUCTBUI C BEKTOpaMU
22, [TpsimoyronbHas cucTeMa KOOpAMHAT B pocTpaHcTBe. KoopanHatel BeKTopa
23. ITpocreiimue 3ajaun B KOOpAMHATaxX
24, Yron mexay Bekropamu. CKasipHOE IPOU3BEACHUE BEKTOPOB
25. Brruncnenne yrioB MeXy NPsIMBIMU U TIOCKOCTSIMH
26. KoopamHaTHO-BEKTOPHBIM METOJI IPU PEIIEHUN T€OMETPUYECKUX 3a/1a4
27. Hmozosan ammecmayusa. Konmponvnasa paboma Ne3

IloBTOopenue, 00001IeHHE W CUCTEMATH3ALNS 3HAHUI - 7 YacoB
28. CeueHusi MHOTOIPaHHUKOB
29. HaxoxaeHne yrioB Mexay CKpelMBaIOIUMUCS MPSIMBbIMU
30. HaxoxaeHue yrioB Mexay IIIOCKOCTSIMU
31. Beruncnenue mionjaaeii MHOrorpaHHUKOB
32. Brruuciienne 066EMOB Tel
33. [1noniaay noBepxHOCTEN TEN BpalleHUs
34. OOBEMBI TeN BpalleHHs




