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Lesn nzyyeHust yueOHOro Kypca

BaxxHocTh yueOHOro Kypca reOMeTpiH Ha YPOBHE CPEIHEro oo1ero oopazoBanus o0ycaoBIeHa IPaKTU-
YECKOM 3HAUMMOCTbIO METANPEAMETHBIX U MPEIMETHBIX PE3YJIbTATOB O0YUEHUSI TEOMETPUU B HAIPABICHUU
JMYHOCTHOTO Pa3BUTHUS 00ydaromuxcs, popMUPOBaHUS PYHKLIHMOHAIBHON MaTeMaTHYeCKON IPaMOTHOCTH, U3Y-
YEeHUs APYTUX YUeOHBIX TUCIHUIUINH. Pa3BUTHE y yYaluXcs MPaBIILHBIX MPEICTABICHUH O CYIIHOCTH M ITPOUC-
XO0XKJIEHUHM F€OMETPUUECKUX a0CTPaKIMii, COOTHOILIEHUH PEATbHOI0 U UEaIbHOI0, XapaKTepe OTPaKeHHsI MaTe-
MaTU4EeCKOW HAyKOH SBJIEHUH U MPOLIECCOB peaIbHOI0 MUpPa, MECTE TEOMETPUHU B CUCTEME HAyK M pOJIM MaTeMa-
THUYECKOT0 MOJIEIMPOBAHUS B HAYYHOM MTO3HAHUU U B IIPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPO-
BO33PEHUS yUalIUXCs, a TAK)KE KaUYeCTB MBIIUICHUS, HEOOXOAUMBIX JUIsl aJalTalliid B COBPEMEHHOM OOIIECTBE.

['eomeTpust siBiI€TCS OJHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEAHEro o0IIero oopa3oBaHus, Tak Kak
o0ecrnieynBaeT BO3MOKHOCTbh M3YUEHUS KaK JUCLMILIMH €CTECTBEHHO-HAYyUYHOM HAIPaBJIEHHOCTH, TaK U T'yMaHH-
TapHOM.

Jlornueckoe MelnuieHue, GopMUPyEMOE MPU U3yUYEHUU 00YUYaIOIUMUCS MOHATUHHBIX OCHOB T€OMETPUN
U IOCTPOEHUU LIETIOYKHU JIOTHUECKUX YTBEP)KJIEHUH B XO/I€ PELLIEHUS T€OMETPUUYECKUX 3a/1ayd, YMEHUE BBIBUTATh
U ONIpOBEpraTh rUIOTE3bl HEMOCPEACTBEHHO UCIIONB3YIOTCS IPU PELICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO IUKIIA,
B YaCTHOCTH U3 Kypca (HU3UKU.

YMeHue OpUeHTUPOBATHCS B IPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO BCEX 00IACTAX AEATEIbHOCTU
yenoBeka. OpueHTalus 4eJI0BeKa BO BPEMEHHU U IPOCTPAHCTBE — HEOOXOIMMOE YCIOBUE €0 COLUAIBHOTO Obl-
TS, opMa OTPaKEHUSI OKPYKAIOIIETO MUPA, YCIOBUE YCIIEUTHOIO TO3HAHUS U aKTUBHOIO MTPe00pa3oBaHUs
neiictBuTensHOCTH. OnepupoBaHie MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEAMHSAET pa3Hble BUAbI YUeOHOU U TPY-
JIOBOM JESITEIbHOCTH, SIBJISETCS] OAHUM U3 MPOPECCHOHANIBHO BaXKHBIX KaueCTB, IOATOMY aKTyaJjlbHa 3ajaua
(dopmMupoBaHus y 00yUarOIMIUXCsl IPOCTPAHCTBEHHOTO MBIIIUIEHUS KaK Pa3HOBUIHOCTH O0Pa3HOTO MBILIUICHUS —
CYILLIECTBEHHOT'O KOMITOHEHTA B MTOJIFOTOBKE K MPAKTUYECKON JESTEIIbHOCTH 10 MHOTHM HAIlPaBJICHUSM.

Llenb ocBoeHuUs1 mporpaMmsel yueOHoOro Kypca «I'eomeTpusi» Ha 6a30BOM ypoBHE 00ydeHHs — 001eo0pa-
30BaTeIbHOE U OOIIEKYJIBTYPHOE Pa3sBUTHE OOYdYaAIOUIMXCS Yepe3 oO0ecredeHne BO3MOXKHOCTH NPUOOPETEHUS U
UCIOJIb30BAHUS CUCTEMAaTHUECKUX T€OMETPUYECKUX 3HAHUM U JIeHCTBUM, crien()UIHBIX T€OMETPUH, BO3MOXKHO-
CTH YCIIEIIHOT'O MTPOJOJIKEHHSI 00pa30BaHUs 110 CHEIUATBHOCTSM, HE CBSI3aHHBIM C MIPUKJIAIHBIM UCIIOJIb30BAHU-
€M I'€OMETPUH.

ITporpamma 1o reomerpur Ha 6a30BOM ypOBHE IIpeJHA3HAUEHA Ul OOYYaroIUXcs CpPEeAHEN IIKOJbI, HEe
UCHBITHIBABUIMX 3HAYMTENBHBIX 3aTPyJAHEHUI HAa ypOBHE OCHOBHOTO o0Iiero obpasoBanusi. Takum oOpazom,
oOyuJaromuecs: Ha 6a30BOM YPOBHE JIOJKHBI OCBOUTH OOLIMEe MaTeMaTHUECKUE YMEHUs, CBA3aHHbIE CO crenudu-
KOI reoMeTpUu U HEOOXOJUMBbIE JUISl )KU3HU B COBpeMEHHOM oO1iecTBe. Kpome 3T0oro, OoHM UMEIOT BO3MOXKHOCTh
U3Y4YUTh T€OMETpHI0 OoJjiee riIy0oKo, eciiy B JajdbHeHeM BO3HUKHET HEOOXOIUMOCTh B T€OMETPUYECKHUX 3Ha-
HUSX B IPOQECCHOHATIBHOMN JIeSTeNbHOCTH.

JlocTuKeHHe 1eJI OCBOEHUSI POrpaMMBbl 00ECTIEUMBAETCSl PEIIEHUEM COOTBETCTBYIOIIUX 3aaad. [Ipuo-
PUTETHBIMH 33/1a4aMH 0cBOeHMS Kypca «I'eomerpum» Ha 6a3oBoM ypoBHe B 10—11 kinaccax sBISIOTCS:

e (QopmupoBaHUE MPECTABICHUS O T€OMETPUN KaK YaCTH MUPOBOI KyJIbTYpbl U OCO3HaHHE €€ B3auMO-
CBSI3U C OKPYKAIOIUM MUPOM;

e (hopMupoBaHHE MMPEICTABICHUS O MHOTOTPAaHHUKAX U TEJIaX BPAIICHUS KaK O BKHEHUIINX MaTeMaTH4e-
CKUX MOJIEJISAX, TO3BOJISIOIIMX ONMCHIBATh U U3y4YaTh Pa3HbIE SIBICHUS OKPYXKAIOIIEro MUPA;

e (opMupoBaHHE YMEHHs PacllO3HABATh HA YEPTEk,aX, MOJEIAX U B pEalbHOM MUPE MHOTOTPAaHHHUKHU H
TeJla BPALeHHUs;

® OBJIa/ICHHE METOJJaMH PELICHUs 3a/1a4 Ha TOCTPOECHMSI Ha N300paKEHMSIX IPOCTPAHCTBEHHBIX QUTYD;

® (hopMupoBaHHE YMEHUS ONEPUPOBATh OCHOBHBIMU MOHATUSMHU O MHOTOIPAaHHUKAX U TeJIaX BPAIIEHUS U
UX OCHOBHBIMHU CBOMCTBAMH;

® OBJIAJICHUE AJITOPUTMAMH pEIIeHHs] OCHOBHBIX THUIIOB 3a]ad; (pOopMUpOBaHHE yMEHHs HPOBOJUTH He-
CIIOKHBIE JJOKAa3aTEJIbHBIE PAacCy>KJICHUS B XOJI€ PEIIECHUSI CTEPEOMETPUUYECKUX 3aJad U 3a]1a4 C MPaKTUYECKUM
CoJiepKaHUEM;

® Da3BUTHE MHTEJUICKTYyalbHBIX W TBOPUECKUX CIOCOOHOCTEH 00yYaromuxcs, Mo3HaBaTeIbHON aKTHBHO-
CTH, UCCIIEIOBATEIbCKIX YMEHHUH, KpUTUYHOCTH MBILICHHUS;

e (dopmupoBanue GyHKINOHAIHHON IPaMOTHOCTH, PEJICBAHTHOW T'€OMETPUU: YMEHHE Paclio3HaBaTh MPO-
SIBJICHUSI TEOMETPUYECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B PeabHbIX KU3HEHHBIX CUTyallUiX U MpU
W3YyYEHUH JIPYTUX YUEOHBIX MTPEIMETOB, MPOSBICHHS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (hOpMYyITHPOBATh UX HA
S3bIKE TEOMETPUH U CO3/1aBaTh F€OMETPHUUECKUE MOJIENIN, IPUMEHATh OCBOCHHBIM reOMeTpUYeCKU anmapar Jyis
pelIeHNs TPaKTUKO-OPUEHTHPOBAHHBIX 33]1a4, UHTEPIPETUPOBATH U OLICHUBATh ITOTYUYEHHbIE PE3YIbTATHI.



OTnUYuTEeNHEHON 0COOCHHOCTHIO MPOTPAMMBI SBJSIETCS] BKIIOYEHHE B Kypc CTEPEOMETPHH B Hadalle ero
M3Yy4YeHHUA 3a7a4, pEIIacMbIX Ha YPOBHE MHTYUTHBHOTO MO3HAHUSI, M ONpPEACIEHHBIM 00pa3oM OpraHW30BaHHAas
paboTa HaJ HUMHU, YTO CIIOCOOCTBYIOT PA3BUTHUIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO MBIIIICHUS, CTUMYIHUPYET
MPOTEKAHNE WHTYUTUBHBIX MPOIIECCOB, MOTUBHUPYET K JATbHEHIIIEMY U3YUEHHUIO MPEIMETa.

[Ipenmnourenue oTaaETCS HAMISIHO-KOHCTPYKTUBHOMY METOAY OOyUY€HUSsI, TO €CTh TEOPETUYECKUE 3HA-
HUS UMEIOT B CBOEH OCHOBE UyBCTBEHHOCTD MPEAMETHO-TIPAKTHYECKON IeITeIbHOCTH. Pa3sBuTHE pOoCcTpaH-
CTBEHHBIX MPECTABICHUH Y yUalNXCs B Kypce CTEPEOMETPUN TPOBOAUTCSA 3a CUET PEIlIeHHUs 3a]]a4 Ha CO3/1aHNe
MPOCTPAHCTBEHHBIX 00pa30B U 3a/1a4 Ha ONEPUPOBAHKE MTPOCTPAHCTBEHHBIME 00pa3amu. Co3anue oopasa mpo-
BOJIUTCS C ONOPOI HA HATJIATHOCTD, a ONIEPUPOBAHIE 00Pa30M — B YCIIOBHIX OTBIICUCHHSI OT HATJISIAHOCTH,
MBICJICHHOTO U3MEHEHHUSI €T0 UCXOAHOTO COJICPIKAHMSL.

OcHoBHBIE cozeprkaTenbHble TMHUN Kypca «['eomerpum» B 10—11 xmaccax: «MuororpanHukn», «lIps-
MBbI€ U IUIOCKOCTH B IPOCTpPAHCTBE», «Tena BpaimieHus», « BeKTopbl 1 KOOpAUHATHI B TPOCTpaHCTBE». DopMUpO-
BaHUE JIOTHYECKUX YMEHUI pacrpeaensieTcsi He TOJIBKO MO COAEpKATeIbHBIM JIMHUSAM, HO U IO TofaM o0ydeHus
Ha ypOBHE CpeJHEro o011ero 0opa3oBaHusl.

Copep:xanue 00pa30BaHUsA, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaTaM ocBoeHust [IpumepHoil pabo-
4eil mporpaMmebl, pacipeeIéHHBIM TI0 ToJaM O0y4YeHUs, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4TOObI OBJIaJICHUE
reOMETPUYECKUMHU MOHITUSIMH U HaBBIKAMH OCYIIECTBIISUIOCH MOCIEIOBATENIbHO U MOCTYIATENbHO, ¢ cOOI0e-
HUEM MPHUHIIMIA MPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIOYAIMCH B OOIIYIO CHCTEMY T€OMETPUYECKUX
MIpe/ICTaBICHUI 00yJaroIMXCsl, paclIupsis U yriryouss e€, 00pa3ys MpOoYHble MHOKECTBEHHBIE CBS3H.

MecTo0 y4eOHOro Kypca B y4eOHOM ILIaHe

B YueOGHoM 1utaHe Ha W3ydeHHE TeOMETPHH OTBOJIUTCS HE MEHee 2 yueOHBIX 4acoB B Heaenmo B 10 kiacce
u | yaeGHOro yaca B Heneno B 11 kimacce, Bcero 3a aBa rojga oOydenus He meHee 102 yueOHBIX yaca.
Ilnanupyempble npeaMeTHbIe pe3yJbTaThl 0cBoeHus1 [IpumepHoii padoyeii mporpaMmmbl Kypca (1o roaam
o0yueHust)

[IpenMeTHbIe pe3ynbTaThl MU3YUYEHUS T€OMETPUU Ha 0A30BOM YPOBHE OPUEHTHUPOBAHBI Ha JOCTHKCHHE
YPOBHSI MaTeMaTUYEeCKOW IPaMOTHOCTH, HEOOXOIUMOTO JIJIsl YCICIIHOTO PEIICHUs 3a/1ad B PEAbHON KHU3HU U
CO3/IaHHE YCIOBHUH JIJIsl KX OOMIEKYJIBTYPHOTO PA3BUTHA.

OcBoenue ydyebHoro kypca «l'eomerpusi» Ha 0a30BOM ypOBHE CpeAHErO oOIero oOpa3oBaHUs JOJKHO
o0ecrnevynBaTh JOCTHKEHHUE CIEAYIOUINX MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB:

10 kaace

¢ OmnepupoBaTh NOHATUSAMU: TOUKA, IPSIMasi, MIIOCKOCTb.

[IpuMeHSITh aKCMOMBI CTEPEOMETPHH U CIIEJICTBUS U3 HUX MPHU PEIICHUH TeOMETPHUECKHX 3a7ad.

OnepupoBath MOHATHAME: TAPATIICTHBHOCTE U MEPIICHAUKYISIPHOCTH MPSMBIX U TUIOCKOCTEH.

KnaccudunupoBats B3aMMHOE pacIoyioKeHHE MPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMU: IBYTPAHHBINA yTOJI, TPaHU JBYTPAHHOTO YTJIa, peOpO IBYTPAaHHOTO YTJia; JTHHEH-

HBII yTOJI IBYTPAHHOTO yIJia; rpalyCcHasi Mepa IByIpaHHOTO yria.

¢ OmnepupoBaTh NOHATUSIMU: MHOTOTPAaHHUK, BBIMYKIIBIM M HEBBIMYKJIBI MHOTOTPAHHUK, 3JIEMEHTHI MHOTO-
TPaHHUKA, IPABWILHBI MHOTOTPAaHHUK.

e Pacrio3HaBaTh OCHOBHBIC BHBI MHOTOTPAHHHKOB (ITUPAMHUJIA; TIPU3Ma, IPSIMOYTOJIBHBIN Mapaiielienue/,
KyO0).

¢ KitaccuguimpoBate MHOTOTpaHHUKH, BBIOMpPAss OCHOBAHMS ISl KJIacCU(UKAIUU (BBIMYKIIbIE U HEBBIMYK-
JIbIe MHOTOTPAHHHKH; TIPABUILHBIC MHOTOTPAHHHUKH; TIPSIMbBIC M HAKJIOHHBIE TIPU3MBI, ITAPAJUICIICITAIIC TBI).

e OmnepupoBaTh MOHATUSAMU: CEKYIIAs MIIOCKOCTh, CEYEHNE MHOTOIPAaHHUKOB.

¢ OOBACHATH MPUHITUIIBI TOCTPOCHUS CEUCHUI, UCTIONIB3YS METOJ CIIE/IOB.
¢ CTpOUTH CEUEHHUs MHOTOTPAHHUKOB METOJIOM CII€IOB, BBIIOJHATH (BIHOCHBIE) TJIOCKUE YEPTEKU U3 PU-
CYHKOB IPOCTHIX 00BEMHBIX QUTYP: BHJI CBEPXY, COOKY, CHU3Y.

e Pemath 3a/1a4u Ha HAXOXKJICHUE TEOMETPUICCKUX BEJIMUUH 110 00pa3iiaM WIIH aJrOpuTMaM, MPUMEHSS H3-
BECTHBIC aHAJUTHUYECKHE METOJAbI NMPU PEIICHUH CTAaHAAPTHBIX MaTEeMAaTHMYECKHUX 3aJa4 Ha BBIYHCIICHUE
PACCTOSIHUN MEX]y IBYMSI TOYKAMH, OT TOYKH JIO MPSMOM, OT TOYKH JI0 IJIOCKOCTH, MEXKIY CKpEIIHBAO-
HIUMHCS IPSIMBIMU.

e PemaTh 3a/1auu Ha HAXOXKJIEHHE TEOMETPUUECKHUX BEJIMYUH M0 00pa3iiaM WM alropuTMam, MPUMEHsIS U3-
BECTHBIC AHATTUTHYECKHE METOIBI TP PEIICHUH CTAHIAPTHBIX MATEeMAaTUICCKUX 3a7a4 Ha BBIYHCICHUE yT-



JIOB MEXAY CKPELIMBAIOIIMMUCS MPSMBIMHU, MEXAY MPSAMON U IUIOCKOCTBIO, MEXKAY IJIOCKOCTSIMH, JIBY-
IPaHHBIX YTJIOB.

e Brruncnars o0bEMBI U MJIOMIAAM MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma, MUpaMUAa) C MPUMEHEHHEM
dbopMyII; BEIYUCIATH COOTHOIICHHS MEXTy TUIOIIAIIMUA TIOBEPXHOCTEH, 00bEMaMy OJOOHBIX MHOTOTPaH-
HUKOB.

e OnepupoBaTh MOHATUAMH: CUMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CUMMETPHUU; LIEHTP, OCh U
TUIOCKOCTh CUMMETPUH (PUTYPBI.

e l3BnekaTh, MpeoOpPa3oBbIBATH U MHTEPIIPETUPOBATH HHPOPMALIUIO O MIPOCTPAHCTBEHHBIX T€OMETPHUECKUX
durypax, npeJCcTaBlIeHHYIO Ha YepTex)ax U PUCYHKaX.

e [IpumensaTh reomerpudeckue (akThl Ui PELICHHsS CTEPEOMETPUUYECKUX 3ajlad, MPEANOoJararolmx He-
CKOJIBKO IIIarOB PEIIEHUs, €CJIM YCIOBUS IPUMEHEHUS 3a/1aHbI B SIBHOW (hopMe.

e [IpumeHsaTh npoCTEiillive NMPOrpaMMHbIE CPEICTBA U JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI MPHU pe-
LIEHUU CTEPEOMETPUUECKUX 3a1a4.

e [IpuBoaNTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEHN B IPUPOJIE U )KU3HU, PACIIO3HABATH IIPOSIBICHUE
3aKOHOB I'€OMETPHUHU B UCKYCCTBE.

e [IpumeHsATh NOMyUYEHHbIE 3HAHUSI HAa MPAKTUKE: aHAJIM3UPOBATh peabHbIE CUTYalluu U IPUMEHSTh U3YyUYeH-
HbIE MOHATHUS B IpoOIlecce MOUCKA PEelIeHUs] MaTeMaTHYecKl chOpMyJIMpOBaHHON MpPOOIeMbl, MOAEIHPO-
BaTh pealbHbIE CUTYyallud Ha S3bIKE T'€OMETPUHU, UCCIIEN0BATh MOCTPOCHHbIE MOJEIU C MCIOJIb30BaHUEM
TreOMETPUYECKUX MOHATHHA M TeopeM, ammaparta aureOpbl; peliatbh MpakTHUYECKUe 3a/adyM, CBA3aHHBIE C
HaXO0XJIEHUEM T'€OMETPUUYECKUX BEJINYHH.

Conep:xanue y4eOHOro Kypca (1o rogam o0y4eHus)

10 knacc

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATHUS cTepeoMeTpuu. Touka, npsimMasi, MI0CKOCTb, IpocTpaHcTBO. [IoHsATHE 00 akcuomaru-
YECKOM ITOCTPOEHUHN CTEPEOMETPHUHN: aKCUOMBI CTEPEOMETPHH U CIEACTBUS U3 HUX.

B3anMHOe pacrnosioxKeHue IpsIMbIX B IIPOCTPAHCTBE: IIEPECEKAIOUECs, TapaJlIeIbHbIE U CKPELIUBAOLIK-
ecs npsiMble. [lapaiienbHOCTh NPSIMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapajlIeIbHbIE IPSIMBIE B IIPOCTPAHCTBE;
NapajlIeIbBHOCTD TPEX MPSIMBIX; apaJIJIEIbHOCTh IPSIMON M IUIOCKOCTH. YTJIbl C COHAIIPaBICHHBIMU CTOPOHAMH;
yIoJ MeXAY NMPsSMBIMU B IpocTpaHCcTBe. [lapamuienbHOCTE MIIIOCKOCTEN: apajulebHble INIOCKOCTH; CBOMCTBA I1a-
pajuienbHbIX IUIockocTel. Ilpocreiine npocTpaHCTBeHHbBIE (UTYpBI Ha IUIOCKOCTHU: TETpasap, KyO, mapasiene-
IIUTIE]T; TOCTPOECHNE CEYEHU M.

[lepnieHIUKYISIPHOCTD IPSIMON M IUIOCKOCTH: NEPIEHIUKYIISIPHBIE IPSMbIE B IIPOCTPAHCTBE, MPSAMBIE T1a-
paJuIeNbHBIE U NEPIEHANKYJISIPHBIE K INIOCKOCTH, IPU3HAK MEPIIEHINKYJIIPHOCTH NMPSAMOU U IIJIOCKOCTH, TEOpEMA
0 IpsIMOM MEPIECHIUKYJIIPHON IIIOCKOCTH. YIUIBI B IPOCTPAHCTBE: YIrOJ MEXKIY NPSMON U INIOCKOCTBIO; JBY-
TPAHHBIA YTOJI, JIMHEWHBIA YroJI ABYTPAHHOTO yria. [lepneHauKkynsp M HAKIOHHBIE: PACCTOSHHUE OT TOYKH JI0
TUIOCKOCTH, PAcCTOSHHE OT MPSIMOM J0 IUIOCKOCTH, MPOEKIUs (UTryphl HA IUIOCKOCTh. [lepneHauKyIspHOCTD
IIJIOCKOCTEM: IPU3HAK MEPIIEHINKYJIIPHOCTH JIBYX IUIOCKOCTEN. TeopeMa 0 TpEX NepHeHaNKyIIsIpax.

MHoOrorpaHHUKHU

[ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PaHHUKA, BBITYKJIbIE U HEBBITYKJIbIE MHOTOTPaH-
HUKH; pa3BEPTKAa MHororpaHHuka. IIpusma: N-yronpHas npusMa; rpaHM M OCHOBaHUS INPU3MBI; NpsAMas U
HaKJIOHHAsl MTPU3MbI; OOKOBas M IMOJIHAs MOBEPXHOCTH Mpu3Mbl. [lapanienenunesn, npsiMOyToONbHbBIN Napaiene-
nunen U ero cBoictBa. [lupamuaa: N-yronbHas nUpamujia, FpaHd U OCHOBaHHME MUPAaMU/bl; OOKOBasi U MOJIHAS
MMOBEPXHOCTh MUPAMMU/IBL; NTPaBUIIbHASL U yCeU€HHAs MupamMuaa. DIEeMEHTbl IpU3Mbl U nupaMuibl. [IpaBunbHbie
MHOTOTPaHHHUKU: MOHATHE NPABWJIBHOTO MHOTOTPaHHMKA; MpaBWIIbHAS NpU3Ma W NpaBWIbHAs NMUpaMuja; mpa-
BUJIbHAS TpEyroJibHasg MUpaMujia U MpaBUWIbHBIN TeTpadip; KyO. IlpencraBienue o mpaBUIbHBIX MHOTOTPaHHU-
Kax: OKTa’JIp, JoJAeKa’ap 1 ukocadap. CeueHus npu3Mbl U MUPaMUIBIL.

CummeTpHsi B POCTPAHCTBE: CUMMETPUSL OTHOCHUTEIBHO TOYKH, MPSAMOM, IUIOCKOCTH. DJIEMEHTHI CHM-
METPHH B MUPaMHIaX, NapajljiesIeuIeaax, IPaBUIbHBIX MHOIOIPaHHUKAX.

Boruncnenue 3eMeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHaiu, yribl. [lnomans 60KOBON MOBEPXHOCTH U
TIOJTHON TMOBEPXHOCTH MPSAMOM MPU3MBI, TUIOIAAb OCHOBAaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MPSAMOM Mpu3-
MblI. [Tnoniane 00KOBOM MOBEPXHOCTH U OBEPXHOCTH MPaBUIIBLHON MUPaMU/IbI, TEOpEMA O IJIOLAAN yCeUEHHON
nupamubl. [lonarue 06 06béme. OOBEM MUpaMUIbl, TPUIMBI.

[TogoOubIe Tena B mpocTpancTBe. COOTHOIICHUS MEXIY TIIOMIAIIMU MMOBEPXHOCTEH, 00bEMaMu T10100-
HBIX TEJl.



TemaTn4yeckoe NIAHUPOBaHUE Y4eOHOIr0 Kypca (1o rogam o0y4eHusi)

10 kaacc (68 uyacos)

Ha3zBanue OcHoBHOE cofiepKaHue OCHOBHBIE BU/IbI IEATEBHOCTH YUALIUXCS
paszena
Benenne B | OCHOBHBIE IOHATHS CTEPEO- AxTyanu3upoBaTh (akThl U METOAbI IUIAHUMETPHUH, peie-
CTepeoMeT- METPHUH: TOUKa, IIpsiMasi, IUIOC- | BaHTHBIE TEME.
puto KOCTB, IpocTpaHcTBo. [IpaBu- [Toxy4aTh mpeacTaBieHHsS O MPOCTPAHCTBEHHBIX (PUTYpax,
(10 4) Ja u300pakeHusl Ha pUCYHKaX: | pa30upaTh npocTeiiine nmpaBuia n300paxeHus 3Tux Guryp.
n300pakeHHs IUIOCKOCTEH, a- N300pakaTh NpsIMYIO U IJIOCKOCTh HA PUCYHKE.
paJIENBHBIX MPSIMBIX (0Tpe3- Pacnio3HaBaTh MHOTOTpaHHUKH, THPAMHIy, KyO, Ha3bIBaTh
KOB), cepeaMHbl oTpe3ka. [1o- | ux ameMeHThI.
HSTHSA: TIEpeCceKaroIuecs Jlenath pUCYHOK Ky0a, MUpaMuIbl, HAXOAUTh OIIUOKH B
IUIOCKOCTH, NIEPECEKAIOIINECs | HEBEPHBIX M300paXKECHUSAX.
npsiMasi ¥ III0CKOCTb. 3HAKOMUTBCA C CEYECHUSIMU, C METOJIOM CJIEJIOB; UCIIOJIB30-
3HaKOMCTBO C MHOTOTPAaHHU- | BaTh JUIA MOCTPOCHUS CEYCHMs METOJ CIIEI0B, KPaTKO 3alu-
KaMu, W300paK€HHE MHOTO- | ChIBATh IIard MOCTPOSHHSI CEYCHUSI.
IPaHHUKOB Ha pHUCYHKaxX, Ha Pacnio3HaBaTh BUJ CE€UYEHUS M OTHOIICHUH, B KOTOPBIX CE-
POCKIIHOHHBIX yepTekax. | YeHHUE JeNUT pedpa KyOa, HAaXOAUTh TUIOMIAb CEUCHHS.
HauanbHble cBeieHus 0 KyOe u Hcnonb3oBaTe mo00Me NP PEIICHUH 33734 Ha IMOCTpoe-
nupamMuzie, WX pa3BEPTKH W | HUE CEUCHUH.
mojenu. CedyeHuss MHOTOrpaH- 3HAaKOMHUTBCA C aKCMOMAaTHYECKUM IOCTPOCHHEM CTEpeo-
HUKOB. METPHUH, C AKCHOMaMH CTEPEOMETPHUH U CIICICTBUSIMH U3 HUX.
[Tonatue 06 akCHOMaTHYECKOM WnmocTpupoBaTh aKCHOMBI PUCYHKaMU M MPUMEpaMH U3
IIOCTPOEGHUH  CTEPEOMETPHU: | OKPY’KalOIIei 0OCTaHOBKH
aKCUOMBI ~ CTEPEOMETPHHM U
CJICJICTBHS U3 HUX
[Ipsimbie | B3aumnoe pacroiioxeHue AKTyanu3npoBaTh ()akThl U METOJbl IJIAHUMETPUH, pejie-

U IUIOCKOCTH

B IMPOCTpaH-

ctBe. [lapan-

JICIIBHOCTD

TIPSIMBIX u

IIOCKOCTEH
(12 9)

OpsIMBIX B IPOCTPAHCTBE: Iie-
pECEKaroLecs, napauleabHble
U CKPEILMBAIOIINECS TIPSIMBbIE.
[TapaynenbHOCTD NPSAMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE:
napajuleJIbHbIE IPSIMBIE B TIPO-
CTPaHCTBE; MapaIeIbHOCTh
TPEX NPAMBIX; TAPAJIIIEIBHOCTD
IIPSIMOM M TNIOCKOCTHU. YTIIBI C
COHAIIPaBJICHHBIMU CTOPOHAMU;
YTOJI MEXAy IPSIMBIMU B PO-
CTPaHCTBE.

[TapayienbHOCTh IUIOCKOCTEH:
napajulesIbHble IUIOCKOCTH;
CBOMCTBA MapajuIeIbHbIX
IIJIOCKOCTEM.

[Ipocreiimne MpPOCTPaHCTBEH-
Hble (Uryphl Ha IJIOCKOCTH:
TeTpadap, KyO, mMmapasuienernu-
eJT; IOCTPOEHUE CEUEHU I

BAaHTHBIC TCMC, IIPOBOAUTE aHAJIOTUH.

[TepeuncnsiTh BO3MOXKHBIE CIOCOOBI PACIONOKEHUS JIBYX
NPSAMBIX B IPOCTPAHCTBE, WLIFOCTPUPOBATH UX Ha IIpUMEPaAX.

JlaBaTh ompeneneHre CKPEIIUBAIOIINXCS IPSIMbBIX, GopMy-
JIMPpOBATh MPU3HAK CKPCIIMBAIOIIUXCSA MPAMBIX U IIPUMCHATH
€ro MpH pelIeHnu 3a/1ay.

Pacno3naBate mpu3my, Ha3bIBaTh €€ FJIEMEHTHI.

CtpouTh cedueHusi IpU3Mbl Ha TOTOBBIX YEPTEkKAX.

[TepeyncisiTh BO3MOKHBIE CIIOCOOBI B3AaMMHOTO PACIIOJIO-
JKE€HUS MPSMOM U TNIOCKOCTH B MPOCTPAHCTBE, IPUBOJIUTH CO-
OTBETCTBYIOIE IPUMEPBI U3 PEATbHOM KU3HU.

JlaBaTh omnpezesneHre NapajjielbHOCTU NMPSAMON U MIIOCKO-
CTH.

@opMyIMpOBaTh MNPU3HAK NAPAIECIBHOCTH NPSIMOA U
IIJIOCKOCTH, YTBEPKICHUE O HpﬂMOfI NEPECCUCHUA IBYX IIJIOC-
KOCTEM, MPOXOASIINX Yepe3 NapaijiebHbIe MPSIMBIE.

Pemate mpakTHyeckue 3amadud Ha TMOCTPOSHUE CEYCHHUI
MHOT'OIPaHHUKA.

OOBACHATH CiIydyaul B3aWMHOTO PACTIOJOKEHHS TIIOCKO-
CTEH.

JlaBaTh ompeeneHue MmapauiebHBIX MJIOCKOCTEH; MPUBO-
JTUTH TPUMEPHI U3 peajbHOU KU3HU M OKpYXKaromiei obcra-
HOBKH, WJUTFOCTPUPYIOIINE MapaIeTbHOCTh TUIOCKOCTEH.

Hcnonws3oBath mpHU3HAK NApaJLIEIbHOCTH ABYX IUIOCKO-
CTEM, CBOMCTBA MapauIeJIbHBIX TUIOCKOCTEN MPU PEIICHUU 3a-
Jla4y Ha MOCTPOCHHE.




OOBACHATD, UTO HA3BIBACTCS MapaJlIeTbHBIM POEKTUPO-
BaHUEM U KaK BBIIIOJIHAETCS POEKTUPOBAaHUE PUTYD Ha
IJIOCKOCTB.

N300pakaTh B MapajuIebHON MPOEKIIUN Pa3IMYHBIE T'e0-
METpUYECKUe PUTypHl.

MonennpoBaTh peanbHble CUTyallMl Ha SI3bIKE T€OMETPUH,
UCCJIEIOBATh IOCTPOCHHBIE MOJENM C MCIOJIb30BaHUEM TI€O-
METPUYECKUX TOHITHUH.

Hcnonp30BaTh Npu penIeHUH 3ajad Ha IIOCTPOCHHE Ceye-
HUH MOHSATHE MapajlIeIbHOCTH, IPU3HAKU U CBOWMCTBA mapal-
JIEJIbHBIX MIPSIMBIX HA IIJIOCKOCTHU

[lepnenau- [lepneHaUKyIsIpHOCTE  TIps- AKTyanusupoBaTh (akThl U METO/bI IJITAHUMETPUH, pelie-
KyJSIDHOCTb | MOM M IUIOCKOCTHU: IIEPIICHIH- | BAHTHBIE TEME, IPOBOJAUTH AHAJIOTHUH.
HPSIMBIX U KyJSpHBIE TpsMBIE B IIpO- OOBACHATH, KaKOM Yrojl Ha3bIBAETCS YIJIOM MEX]IYy Iepe-
IUIOCKOCTEW | CTPAHCTBE, IpsAMbIE Iapall- | CEKAIOLIUMHUCA IPAMBIMH, CKPCLIMBAIOLIUMUCSA MPSIMBIMA B
(12 4) JeNbHBIE W NEPIEHIUKYJIAP- | IPOCTPAHCTBE.
HbI€ K IUIOCKOCTH, IIPU3HAK JlaBaTh ompeneneHue NEPHeHIUKYIIAPHBIX IPAMBIX U Mps-
NEPHEHANKYJSIPHOCTH TIPSIMOU | MO, MEPIIEHAUKYIAPHON K INIOCKOCTH.
U IIJIOCKOCTH, TeOpeMa O Ips- Haxonuts yrisl Mexay CKpeLUBAIOIIMMUCS IPSIMBIMU B
MO NEePIEeHIUKYISIPHON | KyOe u nupaMuse.
IIJIOCKOCTH IIpuBOAUTE IPUMEPBI U3 PEAIILHOM KU3HU U OKPY KaIOLIEH
[lepnieHauKyIsIp ¥ HAKJIOHHBIE: | OOCTAHOBKH, WIIIOCTPUPYIOIIKE MEPIEeHIUKYISIPHOCTD Mps-
paccTosiHUE OT TOYKHU JI0 IUIOC- | MBIX B IIPOCTPAHCTBE M MEPHEHIAUKYISAPHOCTH IPAMON K
KOCTH, PacCTOSIHUE OT IPSIMOM | INIOCKOCTH.
J10 IUIOCKOCTH. @opMynMpOBaTh NPU3HAK NEPIECHAUKYISAPHOCTH IIPIMOM
U TUIOCKOCTH, IPUMEHSTD €r0 Ha MPAKTUKE: OOBICHATD Iep-
NEHIUKYJIIPHOCTh pedpa KyOa u TuaroHaiu ero rpaHu, KOTo-
pas ero He COJIeP>KUT, HAaXOAUTh JUIMHY JAUaroHaiu Kyoa. Bei-
YUCJIATH BBICOTY IIPABUIIBHOW TPEYTOJIBHOU U NIPAaBUIIBHON
4eThIPEXYTOJIbHOM MUpaMu 1o AIuHaM pedep.
Pemate 3a1auu Ha BBIYUCIICHUS, CBS3aHHBIC C IIEPIICH/IU-
KYJSIPHOCTBIO NPSIMOM M IUIOCKOCTH, C MCIOJb30BaHUEM IIpU
peLIeHUH TUIAHUMETPHUECKUX (PaKTOB U METO/IOB.
OOBACHATH, YTO HA3BIBAIOT MEPIEHIUKYJISIPOM M HAKJIOH-
HOHM U3 TOYKM K IUIOCKOCTH; IIPOEKIUEN HAKIOHHOW Ha IUIOC-
KOCTb. OOBSICHATH, YTO HA3bIBAETCA PACCTOSTHUEM: OT TOYKH
JI0 IJIOCKOCTH; MEXIY MapalIeIbHBIMU IUNIOCKOCTSAMM; MEXKIY
MIPSIMOM U MMApaJuIeIbHOM €M INIOCKOCTBIO; MEXy CKpElIUBa-
IOLUMHUCS IPSAMBIMH.
HaxomuTh 3TH paccTosHUS B MPOCTBIX clIydyasx B KyoOe,
nupamMuze, pusMe.
MopennpoBaTh peajbHbIE CUTyalluu Ha SI3bIKE TEOMETPHUH,
UCCJIEIOBATh IOCTPOCHHBIE MOJENM C HCIOJIB30BAaHUEM TI€O-
METPUYECKUX TTOHATHUH.
Hcnonp30BaTh Npy penIeHUH 3aad Ha MOCTPOCHHE Cede-
Huil Teopemy Iludaropa, cBoiicTBa NPSAMOYTOIBHBIX Tpe-
YTOJIbHUKOB.
VYrusl VYrnel B IPOCTPaHCTBE: yTOd AKTyanu3upoBaTh (akThl U METO/bI IJIAHUMETPUH, pelie-
MEXIY NpsA- | MEXKAY NPSMOM U IUIOCKOCTBIO; | BAHTHBIE TEME, IPOBOJUTH AHAJIOTHUH.
MBIMH U JBYTPAaHHBIA YIOJI, JIMHEHWHBIN JlaBate onpeneneHue yriia Mexay NpsAMOU U IIIOCKOCTBIO,
IJIOCKOCTSIMU | YT'OJI ABYTPAHHOT'O yTJIa. (bopMynaHMpoBaTh TEOpEMyY O TPEX MEPHEHIUKYIAPAX U 0OpaT-
(10 9) [lepneHaAUKyISIPHOCTE  IIOC- | HYO K HEH.

KOCTEH: NpHU3HAK MEPHEHINKY-
JSAPHOCTH JBYX IUTOCKOCTEM.
Teopema 0 TpEX NEpPHEHIUKY-

Haxoauts yrosn mMexmy NpsMOW M IJIOCKOCTBIO B MHOI'O-
IpaHHUKE, PACCTOSTHUE OT TOYKHU /0 MPSMOM Ha IMJIOCKOCTH,
HCIOJIb3Ysl TEOpEMY O TpEX nepneHauKyispax. [lpoBoauTs Ha




asipax

qyepTexKe NEPIEeHIUKYIISAP: U3 TOUYKH Ha MPSAMYI0; U3 TOUYKHU Ha
IJIOCKOCTB.

[laBaTh onpezeseHne IByTPaHHOIO YIJIa U €ro 3JIEMEHTOB.
OOBSCHATH PaBEHCTBO BCEX JHMHEHHBIX YTJIOB IBYTPAHHOTO
yria.

Haxonuth Ha uyepTeke NBYrpaHHBIA Yroj mpu pedpe nu-
pamMubl, IPU3MBI, TapaJlIeIICINAIEA.

JlaBaTp onpenencHue yria Mexy IIIOCKOCTSMH.

JlaBatb onpenenenue U GopMyIMPOBATh NPU3HAK B3aMMHO
MEPIEHAUKYIISIPHBIX TNIOCKOCTEN.

HaxonuTh yribel MeXIy IUIOCKOCTSIMH B KyOe U UpamMH/Ie.

Hcnons30BaTh pU pELICHNUH 3a/1a4 OCHOBHBIE TEOPEMBI U
METO/bI IIJIAHUMETPUHU.

MopennpoBaThk peajabHbIe CUTyalluy Ha S3bIKE TEOMETPHH,
UCCIIEA0BAaTh MOCTPOCHHBIE MOJEIH C MCIOIb30BAHUEM TI'€O-
METPUYECKUX TTOHITHUH.

Hcnonp30BaTh Ipu pelIcHUH 3a7a4 Ha IOCTPOCHHUE Cede-
HUW COOTHOUIEHUS B IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

MHororpas-
HUKU

(10 u)

[lonsiTHE MHOrOrpaHHUKa, OC-
HOBHBIE  DJIEMEHTBl  MHOI'O-
IPaHHUKA, BBIMYKJIbIE U HEBBI-
NYKJIble MHOTOIPaHHUKH; pa3-
BEPTKA MHOI'OTPAHHHUKA.
IIpu3ma: N-yronpHas Ipu3Ma;
I'PaHU U OCHOBAHUS MPU3MBIL;
npsiMasi 1 HaKJIOHHAsI IPU3MBI;
OOKOBas U MOJIHASI TOBEPX-
HOCTb npu3Mel. [lapamienenn-
e, IpsIMOYTOJIbHBIN Mapai-
JIEJIENIUIIE] U €TI0 CBOMCTBA.
[Iupamupa: n-yronpHas mnupa-
Muja, TpaHd U OCHOBaHUE IHU-
paMuabl; OOKOBas W IOJHAs
MOBEPXHOCTh MUPAMUJIbI; Tpa-
BUJIbHAs M yCEu€HHas NHpa-
MUA.

DOneMEHTBI IPU3MBI U TUPAMHU-
JTBL.

[IpaBuibHBIE MHOTOTPaHHUKHU:
MOHSTHE TPABUIBLHOIO MHOIO-
IPaHHUKA; IPaBUJIbHAS MIPU3Ma
Y IpaBUJIbHAs MUpaMUJa; Ipa-
BUJIbHAS TPEYroJIbHAs IHUpa-
MUJa ¥ IPaBUIbHBIA TeTpa’ap;
ky0. IlpencraBienue o mnpa-
BUJBHBIX ~ MHOTOI'PAaHHUKAX:
OKTa’lp, JOJEKa’aAp U HKOca-
3ap.

CuMMeTpuss B NPOCTPAHCTBE:
CUMMETpHUS OTHOCHUTEIILHO
TOYKH, HPSIMOH, IUIOCKOCTH.
DOneMEeHTbl CUMMETPUU B IH-
pammuaax, napajulelenunenax,
IPABWJIBHBIX MHOTOTPaHHUKAX.
Brruncnenue 31€MEHTOB MHO-

AKTyanu3upoBaTh (HakThl U METOJbl IJIAHUMETPUH, peie-
BAHTHBIE TEME, IPOBOJUTH AHAJIOTHU.

JlaBaTb ompeneneHue MapajielIeNuIena, paclo3HaBaTh
€ro BHJIbI U U3y4aTh CBOKCTBA.

JlaBaTb ompeneneHrue nupamMuibl, pacno3HaBaTh BUJbI K-
pamun, GopMyIUpOBaTH CBOMCTBA PEOEp, TpaHEH U BBICOTHI
MIPAaBUJIbHON IUPAMHU/IBI.

Haxonuth miomanas mosiHOW U OOKOBOM MOBEPXHOCTHU TH-
paMu/IbI.

JlaBaTb onpeneneHne yCeUEHHONW NMUpaMUIbl, HAa3bIBATH €€
JJIEMEHTBL.

®opMyIupoBaTh TEOPEMY O ILIOMIAAN OOKOBOI TOBEPXHO-
CTH IPABUWIbHOU yCEYEHHOU MUPAMHUIBI.

Pemate 3a1aun Ha BBIYMCIICHHE, CBSI3AHHBIC C MUPAMMJIA-
MH, a TAaK)KE€ 3a/1a4d Ha IIOCTPOEHUE CEYCHUM.

JlaBaTh onpenesieHne MpU3Mbl, PACIIO3HABATH BUJIBI IPU3M,
n300paXkaTh MPU3MBI Ha YEPTEKE.

Haxomute muiomans moaHOW WM OOKOBOM MOBEPXHOCTH
IIPU3MBL.

N3yuate cooTHOmEHUs Ditnepa s ducia pédep, rpaHei
Y BEpLIMH MHOIOTpaHHUKA.

N3yuyaTe BBl NPAaBUIBHBIX MHOIOTPAaHHUKOB, UX Ha3Ba-
HUS U KOJIMYECTBO IPaHe.

N3y4yaTb CHMMETPHIO MHOTOTPAHHUKOB.

OOBACHATh, KaKu€ TOYKU HA3bIBAIOTCS CHUMMETPUYHBIMHU
OTHOCHUTEIIBHO JAaHHOM TOYKH, NMPSAMOW MIIM IJIOCKOCTH, YTO
HA3BIBAIOT I[EHTPOM, OCHIO UJIH TUIOCKOCThIO CUMMETpUU (u-
TYpBL.

[TpuBOIUTH TpUMEPHl CUMMETPUYHBIX (QUTYp B apXUTEK-
Type, TEXHUKE, IPUPO/JIE.

MopenupoBaTh peajbHble CUTyalluu Ha SI3bIKE TEOMETPHUH,
UCCIIEA0BaTh MOCTPOCHHBIE MOJEIM C MCIOJIb30BAHUEM TI'€0-
METPUUYECKUX TOHATUH, UCHOIB30BaTh MOJ00ME MHOTOTpaH-
HUKOB.




TOTPaHHUKOB: p&Opa, AuaroHa-
mu, yrael. [lnomaas GokxoBoit
MOBEPXHOCTU M TOJHOW IIO-
BEPXHOCTH MPSAMOM MPU3MBI,
IUIOIIA b OCHOBAHMI, Teopema
0 OOKOBOH MOBEPXHOCTU Mps-
Mot mpu3Mmel. [Tnomans 6oko-
BOM MOBEPXHOCTH U MOBEPXHO-
CTHM INPaBWJIBHOW NHMpaMuiBbl,
TeopemMa O TuIonaan OOKOBOM
MIOBEPXHOCTU YCEYEHHOU IIH-
pamMubl

O6BEMBI [lonatue o6 oObéme. OOBEM AKTyanu3upoBaTh (akThl U METO/bl IJIAHUMETPUH, peie-
MHOTOTpaH- | THPAMHUJIBI, IPU3MBI BaHTHBIE TEME.
HUKOB OOBACHATH, KaK U3MEPAIOTCS 00BEMBI TEJ, IPOBOJIS AHAJIO-
(8 1) THIO C U3MEPEHHUEM IUIONIa/iell MHOTOYTOIbHUKOB. Dopmyu-
pOBaTh OCHOBHBIE CBOMCTBA OOBEMOB.
W3yuatb, BeIBOOUTH (OpMysibl 00bEMa NPSAMOYTOJILHOTO
napajiesienunes1a, Ipu3Mbl U MUPAMUIbL.
Boruncnsate 00bEM NpU3Mbl U MUPAMUJIBI 10 UX AJIEMEHTaM.
[TpumMeHsaTh 00BEM IJIS PELICHUsI CTEPEOMETPUUYECKHX 3a1a4
U 17151 HAX0XKJIEHUSI TEOMETPUYECKUX BEJIMYMH.
MopenupoBaTh peajbHble CUTYallMH Ha SI3bIKE T€OMETPHH,
UCCIIEI0BaTh ITOCTPOEHHBIE MOJEIM C HCIIOJIB30BAHUEM I€O0-
METPUYECKUX MMOHATUHN
[ToBTOpEHME: [TocTpoenue ceuennii B Ctpouth ceueHre MHOTOTpaHHUKA METOOM CJIEJIOB.
CEYEHH, MHOTOTpaHHHUKE. JlaBath orpeieNieHue pacCTOsIHUSA MEXTY (PUrypamu.
paccTosHUA U Brruncnenmne paccToOSHUMI: Haxomuth paccrosiHue Mexay napajuleIbHbIMU IIOCKOCTS-
yTIIBI MEXY ABYMS TOUKaMH, OT MU, MEX]Y IJIOCKOCTBIO U MapajuIeIbHON el MPsMOM, MeXIy
(8 u) TOYKH JIO TIPSIMOH, OT TOYKH J0 | CKPEIIUBAIOIIMMHUCS TPSIMBIMHU.
IUIOCKOCTH; MEXKIY CKpELIU- Crpouth JHMHEHHBI yroJl JBYTPAHHOIO yIJia Ha 4YepTeike
BAIOIIMMUCS TIPSIMBIMHU. MHOTOTPaHHHUKA ¥ HAXOJUTh €r0 BEINYHHY.
Brruuciienue yrioB: Mex- HaxoauTp yriiel MeXy IIIOCKOCTMH B MHOTOTPaHHUKAX
Ny CKpelIMBarOIIUMHUCS Mpsi-
MBIMH, MEXJTy NPSIMOM M TLIOC-
KOCTBIO, IBYIPaHHBIX YTJIOB,
YIJI0B MEKIY IJIOCKOCTSIMU
11 knacc
Ha3zBanue OcHoBHOE cofiepKaHue OCHOBHBIE BU/IbI I€ATELHOCTH YYAIUXCS
pasziena
Tena Bpame- | Cdepa u map: HeHTp, paauyc, | AKTyaau3upoBaTh (akTbl M METOJbl IIAHUMETPUH, pelie-
Hus (12 u) JUaMeTp; IUIOLAb ITOBEPXHO- | BAHTHBIE TEME, IPOBOJAUTD aHAJIOTUU.

ctu cdepsl. B3anmuoe pacmo-
JoxeHne cepbl U TIOCKOCTH;
KacaTelbHasl TNIOCKOCTh K cde-
pe; TIomaas Chepshl.
N3obpaxenue cdepsl, Ia-
pa Ha TIOCKOCTH.
Cedenus mapa.

JaBath ompenenenus cepsl U I1mapa, UX LEHTpa, paauyca,
muametpa. Ompenenste chepy Kak GuUrypy BpamieHUs
OKPYXHOCTH.

HccnenoBaTh B3aMMHOE PACIONIOKEHUE Cephl U TUIOCKOCTH,
IBYyX chep, WUTIOCTPUPOBATH 3TO HA YEPTEkKaX U PUCYHKAX.
@opMyJIMPOBATh ONPEAECIEHUE KacaTebHOM IUIOCKOCTH K
cdepe, CBOICTBO U MPU3HAK KacaTeIbHOU MIOCKOCTH.
3HAKOMHTHCS C T€OAC3NICCKUMHU JIMHUSIMU Ha cepe.

Hunuaapudeckas MOBEPX-
HOCTh, OOpa3ylolue IUINH-
JIPUYECKON TMOBEPXHOCTH, OCh
HWJIMHJIPUYECKON  MOBEPXHO-

OOBACHATH, YTO Ha3bIBAIOT IWJIMHAPOM, Ha3bIBaTh €ro Hie-
MEHTHI.

N3yudaTh, OOBACHATH, KaK MOJYYUTh LHMWIMHIP IMyTEM Bpaille-
HUS IPSIMOYTOJIbHUKA.




ctu. llunuHap: ocHoBaHHUS U
OOKOBasi TMOBEPXHOCTh, OOpa-
3ylomias ¥ OocCh; IUiouaab 0o-
KOBOM Y MOJIHOW MOBEPXHOCTH.
H300paxeHne UWIMHIpA Ha
I10cKocTH. Pa3BépTka nuime-
apa.

Ceuenust IMHIpPA (TUIOCKO-
CThI0, MapaJlIeIbHON WIH Iep-
NEHAUKYJISIPHON OCH LIMJIMHIPA)

BriBoauTh, HCMONB30BaTh (HOPMYJIBI A BBIYUCICHUS ILIO-
maau 0OOKOBOM MTOBEPXHOCTH IIMIIHH/IPA.

N3yuatk, pacno3HaBaTh pa3BepTKy LUIUHIPA.

N3o0pakaTh MWIMHIAP U €r0 CEYEHUS TIIIOCKOCTHIO, TPO-
XOJIAILIEH Yepe3 ero 0Ch, NapajieIbHONW WIA NEPHEHANKYIISP-
HOM OCH.

Haxoauts 1uroniaay 3TUX CEUSHUH.

MoaenupoBaTh peanabHbIE CUTYal[UU Ha SI3bIKE TEOMETPUH,
HCCIIEI0BATh ITOCTPOEHHBIE MOJEIU C HCIIOJIb30BAHUEM I€EO-
METPUYECKUX MTOHATHIA.

KoHnyeckass 1moBepXHOCTb,
o0pasymoIme KOHMYECKOU II0-
BEPXHOCTH, OChb M BEpILINHA
KOHUYECKOU TIOBEPXHOCTH.
Konyc: ocHOBaHuE U BepIIMHA,
oOpasymmiasi U 0Ch; IUIOMIAb
OOKOBOW M TOJHOI MOBEPXHO-
cTu. Yceu€HHBIN KOHyC: oOpa-
3YIOILIME U BBICOTA; OCHOBAHUS
1 OOKOBasi IOBEPXHOCTb.

N3o00paxxenne KoHyca Ha
mockocth. Pa3BépTka KoHyca.

CeueHust KoHyca (IUIOCKO-
CTBIO, IIApaJUIEIIbHOM OCHOBa-
HUIO, U IUIOCKOCTBIO, IIPOXO-
JISAIIEN Yepe3 BEPIINHY).

OOBACHATh, KaKOe TENO Ha3bIBAIOT KPYTrOBBIM KOHYCOM,
Ha3bIBaTh €T0 JJIEMEHTBHI.

N3y4ath, 00BACHATH, KaK MOIYYUTh KOHYC MyTEM Bpallle-
HUS [IPSIMOYTOJIBHOT'O TPEYTOJIbHUKA.

N300pakaTh KOHYC M €ro CEYEHHUs IUIOCKOCTBIO, MPOXO-
JSIIEN 4epe3 0Ch, U IIIOCKOCTBI0, NEPIEHANKYIJISIPHON K OCH.

N3yuatse, pacnio3HaBaTh pa3BEPTKY KOHYcCA.

BriBoguTh, ucnonb3oBaTh (GOPMYIBI TSI  BBIYUCICHUS
IUIOINAAM OOKOBOM MOBEPXHOCTU KOHYCA.

HaxonuTe nomaan cedeHuit, MpoxXoasiiiuxX Yepe3 BepIln-
HY KOHYCAa WIH NEPHEHAUKYIIPHBIX €r0 OCH.

OOBACHATD, KaKOE TEJIO Ha3bIBAECTCS YCEUEHHBIM KOHYCOM.

N3y4ath, 0OBSACHATH, KaK €ro MOJYYUTh MyTEM BpaILCHUS
IIPSAMOYTOJIBHOW Tpanenuu.

BriBoauTh, mpuUMEHSATh (OPMYIy JUIS BBIUYKCICHHS ILJIO-
maau 0OKOBOW MOBEPXHOCTH YCEUEHHOTO KOHYCA.

KoMOunanmst ten Bpa-
OICHUSI W MHOTOTPAaHHUKOB.
MHOrorpaHHuK,  ONMCAaHHBIN
okosio cdepsl; chepa, BOHCAH-
Has B MHOTOIPAHHUK WJIH B
TEJIO0 BpaIllEHHUS

AKTyanu3upoBaTh ()akThl U METO/bl IJIAHUMETPUH, pelie-
BAHTHBIE TEME, IPOBOJUTH AHAJIOTHU.

Pemate cTepeoMeTpudecKue 3a1ayu, CBSI3aHHbIE C TEIaMU
BpallleHUs, TTOCTPOEHUEM CEUYEHHUI Ten BpalleHus, ¢ KOMOu-
HalWsAMU TeJl BpallleHWs U MHOIOTPAaHHUKOB HA HAXOXKICHUE
Ir€OMETPUYECKHUX BEJINYMH.

Hcnonbs30BaTh MpU PELICHUU CTEPEOMETPUUYECKUX 3aaad
IUTAaHUMETpUYecKre (akThl U METO/IbI 33J1a4M Ha BBIUHCIICHHE
U JI0Ka3aTeIIbCTBO.

MopennpoBaThk peajabHbIE CUTyalluy Ha S3bIKE TEOMETPHH,
UCCIIEA0BAaTh MOCTPOCHHBIE MOJEIH C HCIOIb30BAHUEM T'€O-
METPUYECKHUX TOHITHI

O0BEMBI TEIT

(59)

ITouarue 06 o0béme. OCHOB-
HBIE CBOMCTBA 00HLEMOB TEIL.
O0béM HMIMHIIpa, KOHYCA.
O0nbEM mrapa u Twiomaas che-

pBIL.

AKTyanu3upoBaTh (hakThl U METOJbl IJIAHUMETPUH, peie-
BaHTHBIE TEME, IPOBOUTH AHAJIOTUH.

BbiBoauTh, MCHONIB30BaTh (HOPMYINIEI 0OBEMOB: MPU3MBL,
HWIMH]pA, TUPaMUbl, KOHYCa; YCEUEHHOM MUpaMHIbl U yce-
YEHHOI'0 KOHYCa.

Pematp cTrepeomeTpruyeckue 3a1a4uu, CBI3aHHbIE C BbIUKC-
JIeHHeM 00bEMOB.

®opMyIupoBaTh ONpEEICHUE IIapOBOr0 CErMEHTa, Ila-
POBOTO €105, IIAPOBOI0 CEKTOPA.

[TpumeHsTh GOpMYJIIBI 111 HAX0XKIEHUSI 00BEMOB IIAPOBO-
IO CETMEHTA, IapOBOI0 CEKTOPA.

Pemarp crepeoMerpuueckue 3aiayu, CBSI3aHHBIE C 00BE-
MOM II1apa U TIOLIAAbI0 ChEpBI.

MonennpoBaTh peajibHble CUTYalluu Ha SI3bIKE T€OMETPHH,
UCCIJIEIOBATh NOCTPOEHHBIE MOJIENM C HCIOJIb30BaHUEM TI€O-
METPUYECKUX MTOHATHIA.




[lonoOHble TEma B Mpo- AxTyanu3upoBaTh (akThl U METOAbI IUIAHUMETPHUH, pelie-
CTPaHCTBE. CooTHoIIEHN | BAHTHBIE TEME, IPOBOIUTH aHAJIOTHH.
MEXy IUIOIIaJsMU NOBEPXHO- | Pemars crepeoMeTpuuecknue 3ajadd, CBA3AHHBIE C COOTHO-
cTeil, o0BEéMamMU TOJOOHBIX | ICHHEM OOBEMOB W TIOBEPXHOCTEH MOMOOHBIX TElT B TIPO-
TeN CTPaHCTBE.
MonennpoBaTh peajibHble CUTYalluu Ha SI3bIKE T€OMETPHH,
UCCJIEIOBATh NOCTPOCHHBIE MOJEIM C HCIOJIb30BaHUEM TI€O-
METPUYECKUX TOHITUI
BexTopsl n BexTop Ha M10CKOCTH U B IIPO- AKTyanu3upoBaTh (hakThl U METOJbl IJIAHUMETPUH, peie-
KOOpAMHAThl | cTpaHcTBe. ClIOXKEHHE U BbIYM- | BAHTHBIE TEME, IPOBOIUThH aHAJIOTUH.
B IIPOCTPAaH- | TAHUE BEKTOPOB. YMHO)KEHHE OnepupoBath NOHATHEM BEKTOP B IIPOCTPAHCTBE.
ctBe (10 ) BEKTOpa Ha yucio. Pasnoxke- @opMyJIMPOBATh MPABWIO MapajulesienuIie/la Mpyu CIoXkKe-
HUE BEKTOpAa IO TPEM HEKOM- | HUU BEKTOPOB.
IUTaHapHBIM BekTopam. [IpaBu- CkiiazpiBaTh, BBIYUTATh BEKTOPHI, YMHOXAaTh BEKTOp Ha
JI0 NapaJuIesIenunenaa. YHCJIIO.
Pemenne 3ana4, cBs3aHHBIX N3yuyaTh OCHOBHBIE CBOWCTBA 3TUX OIEPALIAM.
C IPUMEHEHHEM IIpaBUI JIE€H- [laBaTh ompeneieHne NpsMOYIOJIbHOW CHCTEMbI KOOpAM-
CTBUH C BEKTOpaMu HaT B IPOCTPAHCTBE.
[IpsmoyronpHas  cucrema BbIpa3uth KOOpAuHATBI BEKTOpA 4Yepe3 KOOPAMHATBHI €0
KOOpAMHAT B IPOCTPAHCTBE. | KOHIIOB.
Koopaunatser Bektopa. Ilpo- BeiBoauTh, ncnosib3oBaTth (OpMyNy JUIMHBI BEKTOpa H
cTeillline 3a7a4yu B KOOPJAMHA- | PACCTOSHUS MEX]y TOUKaMH.
Tax. YToJl MEXIY BEKTOPaMHU. BoipakaTh CKaJsIpHOE NMPOU3BEICHUE BEKTOPOB UEPE3 UX
CkainsipHoe MIPOU3BE/ICHNE | KOOPJAUHATBI, BBIUUCIATH YroJl MEXIY JABYMs BEKTOpaMH,
BEKTOPOB. BrlunciieHne yrioB | ABYyMs NPSIMBIMH.
MEXIy NPSAMBIMU M IIJIOCKO- Haxoauts yron Mexay npsiMOd U MJIOCKOCTBIO, YTOJI MEX-
CTSIMHU. Zly IBYMS IUIOCKOCTSIMU aHAJIUTUYECKUMU METOJaMHU.
KoopaunaTHo-BEKTOpHBII BbiBoNTh, MCHIONB30BaTh (DOPMYITy PACCTOSHUSL OT TOUKH
METOJl IIPU PELIEHUH TIEOMET- | A0 IUIOCKOCTH.
pUYECKHX 3a]a4
[ToBropenue, | OcHOBHBIE HUTYPBI, (PAKTHI, Pemarp npocteiiine 3aj1auyu Ha HaXOXACHUE JIJIMH U yI-
0000111eHIE U | TEOPEMBI Kypca IJIAaHUMETPUH. | JIOB B T€OMETPUYECKUX (UTypax, MpUMeHITh Teopemy [Tuda-
CUCTEMATH- 3aa4uM MIIaHUMETPUU U METO- | TOPA, TEOPEMBI CHHYCOB U KOCHHYCOB.
3a1Msi 3HAHUM | JIbl UX PELICHHUS. Haxoauts miomnags MHOrOyTroJIbHHUKA, KpyTa.
(7 9) OcHoBHBIE QUTYPBI, (HAKTH, Pacrnio3HaBaTh momoOHbIe (UTYpHI, HAXOAUTH OTHOLICHHS
TEOpEMBbI Kypca CTEpEOMETPHH. | JUITMH U TUIOIIA IeH.
3aa4u CTepeOMETPUU U METO- Hcnonp30BaTh MpU pPELIEHUM CTEPEOMETPUUECKHUX 3anad
JIbl UX pElICHUs (baKThl U METOIbI IJIAHUMETPUU
MOYPOUYHOE IVIAHUPOBAHUE 10 kJjacc, reomeTpust
No aara Tema ypoxka
miaH | dbakr
Beenenue B crepeomerpuio - 10 yacos
1. OcCHOBHBIE IOHATHUS CTEPEOMETPHUU: TOUKA, IIpsIMast, MJIOCKOCTh, MPOCTPAH-
CTBO
2. [IpaBuna n300pakeHUs Ha PUCYHKAX: H300paXKEHUs TIIOCKOCTEH, Mapasuiesb-
HBIX MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
3. [TonsTus: nepecekarommecs MIOCKOCTH, epeceKaroluecs npsimast 1 mioc-
KOCTb
4. 3HAKOMCTBO C MHOTOI'paHHUKaMU
3. N300paxkeHre MHOTOTpaHHUKOB Ha PUCYHKAX
6. N300paskeHrie MHOTOIPaHHUKOB Ha MPOEKIIMOHHBIX YepTexax
7. Ky®, ero pa3BépTku U MOEIH
8. ITupamupa, e€ pa3BEPTKU U MOJICIIH




9. CeueHusi MHOTOTPAaHHUKOB
10. Konmponvnasn pavoma Nel no meme «Beedenue 6 cmepeomempuioy
Ilpsamesie u nnockocmu 6 npocmpancmee. Ilapannenvnocmey npameix u naockocmeit - 12 uacog
11. B3aumHoe pacnonoxeHne NpsiMbIX B IPOCTPAHCTBE
12. [TapajuienbHbIE IPSIMbIE B IPOCTPAHCTBE
13. [TapaynenbHOCTh TPEX NPSIMBIX
14. [TapannenbHOCTh NPSIMOM U TIJIOCKOCTH
15. VYTIIIBI ¢ COHANPABICHHBIMUA CTOPOHAMH
16. Yroa Mexay NpsIMbIMU B IPOCTPAHCTBE
17. ITapajurenpHbIC INIOCKOCTH, UX CBOWCTBA
18. Terpasap
19. Ky6
20. [Tapamienenunen
21. IlocTpoeHue ceueHni
22. Konmponvnasa paooma Ne2 no meme «llpamvle u nnockocmu ¢ npocmpan-
cmeey»
IepneHAUKYJISIPHOCTH NPSAMBIX U IJIOCKOCTEH - 12 yacoB
23. IlepnieHIuKyIIsIpHBIE IPSIMBIE B TPOCTPAHCTBE
24. [IpsiMble, napasuiesbHbIE IIOCKOCTH
25. [IpsiMble, IEPIEHIUKYJIIPHBIE K ITIOCKOCTH
26. [Ipu3Hak nepneHIuKyIsIPHOCTH IPSIMOM U TNIOCKOCTH
27. Teopema o0 npsiMOM, NEPIEHIUKYIISIPHON IIJIOCKOCTH
28. IlepnieHUKYJISIp ¥ HAKJIIOHHBIE
29. PaccTosiHME OT TOYKH 10 IVIOCKOCTH
30. PaccrosiHue oT npsiMoii 10 MJIOCKOCTH
31. HaxoxJieH1e yriioB MeKAy CKPEIIMBAOIIMMUCS NPSIMBIMU B Ky0Oe
32. Haxo/1eHne yriioB Mey CKpPEeIIUBAOIMMUCS NIPSIMBIMU B IUPAMHUJIE
33. Pemenue 3anau
34. Koumponvnan paboma Ne3 no meme «Ilepnenoukynapuocmo npamulx u
naockocmei)
Yribl MexAy NPpIMBIMH U IVIOCKOCTAMU - 10 yacos
35. YroJs1 MexXay NPpsSMON U INIOCKOCTBIO
36. JIByrpaHHslii yroa
37. JInHEeNHBIN yroJyl AByTPaHHOTO yria
38. [lepneHIMKyYAAPHOCTH MIIOCKOCTEN
39. IIpu3Hak nepneHIuKyIIpPHOCTH ABYX MIIOCKOCTEN
40. HaxoxaeHue yrioB MexXay IJIOCKOCTSIMU B KyOe
41. HaxoxaeHue yrioB Mexay INIOCKOCTSIMU B IUPaMUIE
42. Teopema 0 TpEX MepIeHUKYIISIPax
43. Pemenue 3anau
44. Konumponvnan paboma Ned no meme « Yanvt mexcoy npamvimu u njiocKo-
cmamuy
Mnozoepannuku - 10 uacos
45. IToHsiTHE MHOTOIpAHHUKA
46. [Tpu3ma: npsiMasi 1 HaKJIOHHAs
47. bokoBas 1 nojHasi NIOBEPXHOCTH NPU3MBbI
48. [IpsimoyropHBIN NTapajuleienuIe]l U €ro CBOMCTBA
49. [Tupamua
50. [TonHast TOBEpXHOCTh MUPAMMUJIBI
S1. [IpaBuibHas U yceu€HHasi TUPAMU b
52. IIpaBuiIbHBIE MHOTOIPAHHUKH
53. CHUMMeTpHsl B IPOCTPAHCTBE: OTHOCUTEIHHO TOUKH, IPSIMOH, TIIOCKOCTH




54. Konmponvnasa paooma Ne5 no meme « MHuo2ozpannuxuy
O0BbEMBI MHOTOTPAHHHMKOB - 8 yacoB
55. [Tonsitue 06 00BEME
56. OcHOBHBIE CBOMCTBA 00BEMOB
57. O0bEM mapasienenunena
58. O0BEM TUPAMHUTBI
59. O0BEM TPU3MBI
60. Brruncnenue 00bEMOB Tel
61. Pewenue 3amay
62. Hmozosas ammecmayusa. Koumponvnas paboma Neb
IloBTOpenue - 8 yacon
63. ITocTpoeHue ceueHnii B MHOTOIrpaHHUKE
64. Brluncienue paccTosHUM MEKTy IBYMsI TOYKaMHM, OT TOYKH JI0 IPSIMOU
65 Brruncnenue pacCTosiHUM: OT TOYKH J10 INIOCKOCTH, MEXK/Y CKPEIMBarO-
IUMUCS IPSIMBIMU

66. BoluniciieHue yriioB Mex,1y CKpEeUMBAIOUIMMUCS PSIMBIMU

67. Brrunciienue yriioB Mexay NpsiMoil ¥ TIIOCKOCThIO

68. Brruucnenue yrioB Mexay II0CKOCTSIMHU

MNOYPOYHOE INIAHUPOBAHUE 11 kiacc, reomeTpus
No aara Tema ypoka
TIaH | dbakr
Tesia Bpamenns - 12 yacon

1. Cdepa n map. Ilnomans noBepxHOCTH chepbl

2. B3aunmuoe pacnonoxxenue chepsl U II0CKOCTH

3. KacaTenpHas 0cKoCThb K chepe

4, Cedenus mapa

5. Hwmnaap

6. [Tnomans 60KOBOI 1 MOTHON MOBEPXHOCTH LIMJIMHAPA

7. CedeHust IWIMH]IPA

8. Konyc

9. [Tomane 60KOBOI M MOJTHON MOBEPXHOCTH KOHYCA

10. CeueHust KOHyca

11. KomMOuHamumst Ten BparieH!s 1 MHOTOIPaHHUKOB

12. Konumponvnan paboma Noel no meme «Tena epanienusy

O0béMbI TeuI - S yacoB

13. [Tonsitue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB TEI.

14. O0bEM IIIHHIpa

15. O06BEéM KoHyCa

16. O0BEM 1Iapa, MapoBOTro CErMEHTa, MIAPOBOTO CEKTOpa

17. Konmponvnas paboma Ne2 no meme «Q6vémbl meny

BekTopsl M KOOpAMHATHI B IpocTpaHcTie - 10 yacoB

18. BekTop Ha m1ockocTy U B npoctpaHcTBe. ClI0KEHNE U BEIYUTaHHE BEKTOPOB
19. YMHOKEHUE BEKTOpa Ha YUCJIIO

20. Pasnoxxenue BekTopa 1o TpéM HEKOMIUIaHApHBIM BekTopaM. [IpaBuio

Mapasuiesenunea

21. Pemienne 3a1a4, CBA3aHHBIX ¢ IPUMEHEHUEM IIPABUII ACVCTBUM C BEKTOpaMU
22. [IpsiMoyroibpHasi cucTeMa KOOpJIMHAT B MpocTpaHcTBe. KoopamHaThel BEKTOpa
23. [Ipocreiimune 3a1a4u B KOOpAUHATAX

24, Yron mexay Bekropamu. CKaJIIpHOE TPOU3BENEHNUE BEKTOPOB

25. Boruncienue yriioB Mex 1y NpsIMbIMH U TUIOCKOCTSIMU




26.

KOOpI[I/IHaTHO-BeKTOpHHﬁ MCTOI ITpHU PCIICHNHN IT'COMETPUICCKUX 3aaa4

27. Hmozosas ammecmayua. Konmponvnas paboma No3
IloBTOpeHue, 00001IeHUE U CUCTEMATU3ALMS 3HAHUI - 7 4acoB

28. CeueHusi MHOTOIPaHHUKOB

29. HaxoxaeHne yrioB MeXIy CKPEIIMBAOIIUMHUCS TTPSIMBIMU

30. HaxoxzaeHue yriaoB MexXay MIIOCKOCTSIMU

31. Brrunciienne miomaneii MHOrOrpaHHUKOB

32. Brruncnenue 00bEMOB Tel

33. [Tnomaau noBepXHOCTEN Tell BpallleHus

34. OOBEMBI TEJT BpaIICHHS




