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Hean n3yyeHusi yueOHOro Kypca

BaxHOCTh yueOHOro Kypca reOMETpUHU Ha YPOBHE CPEAHEr0 00IIero o0pa3oBaHus 00yCIOBIEHA TPAKTH-
YeCKOM 3HAUMMOCTBIO METANPEAMETHBIX U IPEIMETHBIX PE3yJIbTaTOB O0yUEHUSI TEOMETPUHN B HAIIPABICHUH JINY-
HOCTHOTO Pa3BUTHUS 00y4aromuxcs, GopMUpoBaHus GyHKIMOHATIHLHON MaTeMaTU4ecKOi TpaMOTHOCTH, U3yYe-
HUS APYTrUX Y4eOHBbIX UCUMIUTUH. Pa3BuTue y yyammxcs NpaBHIbHBIX IPEICTABICHUN O CYIIIHOCTH U MPOUC-
XO0XKJIEHUH F€OMETPUUECKUX a0CTPaKIHMii, COOTHOILICHHH PEAIbHOTO U UCaIbHOT0, XapaKTepe OTPAKEHUS MaTe-
MaTHUYECKON HAyKOW SBIEHUH U MPOLIECCOB PEaTbHOI0 MUPa, MECTE TEOMETPUH B CICTEME HayK U POJIM MaTeMa-
TUYECKOTO MOJICTIMPOBAHUS B HAYYHOM MTO3HAHUHU U B IIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPO-
BO33PEHHUS y4YalIUXCs, a TAK)KE KAYECTB MBIIIUICHUS, HEOOXOAUMBIX JUISl aJJanTallii B COBPEMEHHOM OOIIECTBE.

I'eomerpust siBiseTCs OHUM U3 0A30BBIX MPEJAMETOB HAa YPOBHE CPEAHEr0 00IIero o0pa3oBaHusl, TaKk KaK
o0ecrneurnBaeT BO3MOKHOCTh M3YUYEHUSI KaK JUCIHUIUIMH €CTECTBEHHO-HAYUYHOM HAMpaBlIEHHOCTH, TaK U TYMaHH-
TapHOM.

Jlornueckoe MblIIeHHE, POPMHUPYEMOE ITPU U3YUEHUH 00YUAIOIIMMUCS TTOHATHHHBIX OCHOB T€OMETPHH
Y IOCTPOEHHUU LEMOYKHU JIOTHUECKUX YTBEPXKJIECHUH B XOJ€ PEIIeHUs TeOMETPUUYECKUX 3a/1a4, YMEHUE BBIIBUTATh
U OIIPOBEpPraTh IMIIOTE3bl HETTOCPEACTBEHHO UCIIONIB3YIOTCS MPH PEIICHUH 33]]a4 €CTeCTBEHHO-HAYYHOT'O LIUKJIA,
B YACTHOCTH M3 Kypca (pU3HKH.

YMeHune OpueHTHPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIACTAX EATEIILHOCTH
yenoBeka. OpreHTaIus 4eJoBeKa BO BpEMEHH U MPOCTPAHCTBE — HEOOXO0IMMOE YCIIOBUE €r0 COIUATbHOIO Obl-
TS, popMa OTpaKEeHHs OKPYKAIOIIETO MUPA, YCIOBUE YCIIEUTHOTO MIO3HAHUS U aKTUBHOT'O IpeoOpa3oBaHus Jeii-
CTBUTENbHOCTH. OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3amMu 00beIUHSAET pa3Hble BUAbI Y4eOHOI U TpyI0-
BOM NEATEIHHOCTH, SBJISIETCS OJHUM U3 IPOPECCHOHATIBHO BaXKHBIX KAUueCTB, TO3TOMY aKTyallbHa 3a/1a4a (Gop-
MHUPOBAHHUA Y 00YYarOIIMXCsl MPOCTPAHCTBEHHOTO MBIIIJICHUS! KaK Pa3HOBUAHOCTH 0OPa3HOIO MBIIIIEHUS] — CY-
IIIECTBEHHOT'O KOMITIOHEHTA B IOATOTOBKE K MPAKTHUECKON AEATEIHHOCTH IO MHOTHM HAIPABJICHUSIM.

Lleas ocBOCHMSI MpOTpaMMBbl yueOHOTO Kypcea «I'eoMeTpusi» Ha 6a30BOM ypoBHE 00ydeHHS — 00111e00pa3o-
BaTEJIbHOE U OOILIEKYIbTYPHOE pa3BUTHE O0yUAIOMIMUXCS Yepe3 oOecredeHre BO3MOKHOCTH TPUOOpETEHHs U UC-
MOJIb30BAHUS CHCTEMaTHUYECKUX F€OMETPUUECKUX 3HaHUN U JeHCTBUM, crienu(UYHBIX T€OMETPUHU, BO3ZMOKHOCTH
YCIICHIHOTO MPOJOJDKEHHUS 00pa30BaHUsA IO CIELHUAIBHOCTSAM, HE CBSA3aHHBIM C NMPHUKIATHBIM HCIOIb30BAHUEM
TE€OMETPHH.

[Iporpamma no reomeTpun Ha 0a30BOM YpOBHE MpeaHa3HAUYeHa JUIsi 00yUYaloMMXCsl CpeIHEeH MIKOJIbI, He
WCIIBITHIBABIITNX 3HAYUTEIBHBIX 3aTPYJHEHNN HA YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHus. Takum o0pa3om, 00y-
yaroryecs Ha 6a30BOM YpOBHE JOJDKHBI OCBOUTH OOIIMEe MAaTEeMaTHUECKUE YMEHUs, CBA3aHHBIE CO CIICIU(pUKON
reOMEeTPUH U HEOOXOUMBbIE /IS 5KMU3HU B COBpeMeHHOM oO0miecTBe. Kpome 3T0ro, 0HM UMEIOT BO3MOXKHOCTh U3Y-
YUTh T€OMETPHIO OoJiee TIIyOO0KO0, €CiIM B JaJlbHEHIIeM BO3HUKHET HEOOX0IMMOCTh B TEOMETPUUYECKUX 3HAHUSX B
npodeccuoHaNbHOM e TEeIbHOCTH.

JlocTirkeHue el OCBOCHUS IIPOrpaMMBbl 00€CIICUNBACTCS PELICHHEM COOTBETCTBYIOIIMX 3a1a4. [Ipuopu-
TETHBIMU 3a/1auaMy OCBOeHUs Kypca «I['eomeTpumn» Ha 6a30BoM ypoBHE B 10—11 kitaccax sSBISIOTCS:

® (opmupoBaHHUE MPEACTABICHUS O T€OMETPUH KaK YaCTH MHUPOBOM KYJIbTYphl U OCO3HAHHE €€ B3aUMO-
CBSI3H C OKPYXKAIOIIUM MHUPOM,;

e (GopMupoBaHUE MPEACTABICHUS 0 MHOTOTPAHHUKAX U TeTaX BPAIICHHS KaK O BAKHEHIINX MaTeMaTHue-
CKHX MOJEJISX, MO3BOJISIONINX OMHUCHIBATh U U3y4YaTh Pa3HbIE SIBICHUS OKPYKAIOIIEro MUpa;

e (opMmupoBaHHE YMEHMs paclo3HaBaTh HAa YEpPTEKaxX, MOJENAX M B pealbHOM MUPE MHOTOTPAHHUKU U
Teja BpalleHHUS,

® OBJIAJICHUE METO/IaMU PEIICHUS 33124 Ha TIOCTPOCHUS Ha U300paKEHUX IPOCTPAHCTBEHHBIX (pUryp;

e (GopMupOBaHHE YMEHHSI ONEPUPOBATH OCHOBHBIMH MOHATUSMU O MHOTOTPAaHHHUKAX U TeJaX BpaIICHUS U
UX OCHOBHBIMHU CBOMCTBAaMU;

® OBJIAJICHHE AJITOPUTMAMHU PEUICHHS] OCHOBHBIX TUIIOB 3a/1a4; ((OpMHUPOBaHHE YMEHHUS POBOIUTH HECTOXK-
HBIE JIOKa3aTeIbHbIC PACCYXKIEHUS B XOJI€ PEIICHHUS] CTEPEOMETPUUECKHX 3ajlay U 33aJau ¢ MPAKTHYECKHM COAEp-
KaHHEM;

® pa3BUTHE MHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00ydaromuxcs, MO3HABaTEIbHOW aKTUBHO-
CTH, UCCIIEIOBATENIbCKUX YMEHUN, KpUTHUHOCTH MBIIIUICHHUS,;

e (opmupoBanue (HyHKIMOHATBLHON IPaMOTHOCTH, PEJICBAHTHOM T'€OMETPHH: YMEHHE PAaCIO3HABATh MPO-
SIBJIGHUSI TEOMETPUUYECKUX TOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B PEasbHBIX KU3HEHHBIX CUTYAlUsAX U MPU
W3YUEHHUH JIPYTUX YUEOHBIX MPEIMETOB, POSIBICHUS 3aBUCIMOCTEN U 3aKOHOMEpHOCTEH, (popMynTnpoBaTh UX Ha
SI3bIKE TEOMETPUU U CO3AaBaTh T€OMETPUUYECKUE MOJIETH, IPUMEHITh OCBOCHHBIM T€OMETpUYECKUI anmnapar ajs
peleHHsI MPaKTUKO-OPHEHTUPOBAHHBIX 33/1a4, UHTEPIPETUPOBATh U OLIEHUBATH OJYYCHHBIE PE3Y/IbTATHI.



OTnuuuTENbHON 0COOEHHOCTBIO MPOTPAMMBI SIBIISIETCS] BKIIIOUEHUE B KYypC CTEpPEOMETPUU B Hayale ero
HU3YUCHUMA 3aa4, PCIIACMbIX HAa YPOBHC MHTYUTHUBHOI'O IMO3HAHUA, U OHpGI[CJIéHHBIM 06p3.30M OpraHnu3oBaHHasA
paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO JIOTUYECKOTO U MPOCTPAHCTBEHHOI'O MBIIUIEHUS, CTUMYIUPYET
MPOTCKAHUC MHTYUTUBHBIX IMPOLICCCOB, MOTUBUPYCT K ;[aaneI‘/'ImeMy HU3YYCHUIO ITPEAMCTA.

[Tpenmourenue oTaaéres HATIAIHO-KOHCTPYKTUBHOMY METOly 00y4YeHHS, TO €CTh TEOPETUUECKHE 3Ha-
HUs UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTD IIPEAMETHO-IIPAKTUYECKOM NeATeIbHOCTU. Pa3sBuTne npocrpan-
CTBEHHBIX MPEACTABICHUN Y yYallIUXCs B Kypce CTEPEOMETPUN IPOBOAUTCSA 3a CUET pPellleHus 3a]]a4 Ha CO3/1aHne
MIPOCTPAHCTBEHHBIX 00pPa30B M 3aa4 Ha ONEPUPOBAHKE MTPOCTPAHCTBEHHBIME 00pazamu. Co3nanue oopasa mpo-
BOJMTCS C OTIOPOM Ha HAJISTHOCTD, & OTIEPUPOBAHUE 00Pa30M — B YCIIOBHSIX OTBJICYEHHS OT HATJISIAHOCTH,
MBICJICHHOI'O U3MCHCHHA €0 UCXOAHOTO COACPIKAHUS.

OcCHOBHBIE cojJiepxKaTesbHble TUHUM Kypca «['eomeTpun» B 10—11 knaccax: «MHororpanHukmy, «IIpsimbie
U IUIOCKOCTHU B MPOCTpaHCTBEY, «Tena BpamieHus», «BeKTopsl 1 KOOPAUHATHI B IPOCTpaHCTBE». DopMUpOBaHUE
JIOTUYECKUX YMEHUU pacmpelensieTcs He TOJNBKO MO COJep)KaTelbHBbIM JIMHUSAM, HO U MO ToAaM OoOydeHus Ha
YpOBHE CPETHETO 00IIero 00pa3oBaHusl.

Coneprkanne 00pa3oBaHus, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysbTaTaM ocBoeHus [ [pumepHoii paboueii
MPOTrpaMMBbl, pacIpeeNEHHBIM 110 rojaM 00ydeHHsl, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI OBJaJICHHE T€0-
METPUYECKUMU MOHATUSMHU U HaBBIKAMHU OCYLIECTBIISUIOCH TOCIEA0BATENbHO U MOCTYMATENbHO, ¢ COOTI0ICHUEM
MPUHIUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHHSI BKJIIOUAINCH B OOIIYIO CHCTEMY F'€OMETPHUECKUX MPEICTaB-
JIEHUI 00yJaromuxcsl, paclIupss U yriryosnss e€, 00pa3ys NpoyHble MHOYKECTBEHHBIE CBS3H.

MecTto yueOHOro Kypca B y4eOHOM IJIaHe

B Yue6HoM 1mutaHe Ha W3ydyeHHe TeOMETPUH OTBOJUTCS HE MeHee 2 yueOHBIX yacoB B Heenro B 10 kimacce
u | yaebHoro yaca B Heneno B 11 kimacce, Bcero 3a aBa roja oOydenus He MmeHee 102 yueOHBIX yaca.
IInanupyemMsblie npeaMeTHbIe pe3ybTaThl ocBoeHHs IIpuMepHoii pado4eii mporpaMmmel Kypca (1o rogam
o0yueHmust)

[IpenMeTHbIe pe3ynbTaThl U3yYEHHs] TE€OMETPUU Ha 0A30BOM YpOBHE OpPHUEHTHUPOBAHBI Ha JOCTHIKECHHE
YPOBHSI MaTeMaTUYECKOI rPaMOTHOCTH, HEOOXOMMOTO IS YCIIEIIHOTO PEIICHHS 3a]]au B pealbHOW KU3HU U CO-
3/1aHuE YCIOBHM ISl UX OOIIEKYIbTYPHOTO Pa3BUTHA.

OcBoenue yueOHOTO Kypca «I'eomeTpusi» Ha 6a30BOM yPOBHE CpETHETO 001I1ero 00pa3oBaHuUs JOIKHO 00ec-

MeYUBaTh TOCTHKEHUE CIEAYIOUINX MPEAMETHBIX 00pa30BaTEeIbHBIX PE3YIbTATOB:

10 kuace

OnepupoBaTh MOHATUSAMH: TOUKA, TPAMAasi, MJIOCKOCTb.

IIpuMeHSTh aKCMOMBI CTEPEOMETPUHU U CIEICTBUS U3 HUX IIPH PELIEHUH F€OMETPUUYECKUX 3aau.

OnepupoBaTh MOHATUSAMHU: NMAPAJUICTBHOCTD U MEPIEHIUKYIIPHOCTD IPSIMBIX U IJIOCKOCTEH.

Knaccudunuposars B3auMHOE pacnoioKeHHE IPSIMbBIX U IIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh NOHATUSMU: IBYTPaHHBIN yroJl, FpaHu JIBYTPaHHOIO yria, peOpo JBYTpaHHOIO yria; JUHEH-

HBIM yToJI IBYTpaHHOIO yria; rpajycHasl Mepa ABYTPaHHOIO yIia.

e OmnepupoBaTh MOHATUSIMU: MHOTOTPAHHUK, BBIMYKIIBIM M HEBBITYKJIBIH MHOTOTPAHHHK, dJIEMEHTHI MHOTO-
IpaHHUKA, TPABIJILHBI MHOTOTPaHHUK.

e Pacro3HaBaTh OCHOBHBIE BU/Ibl MHOTOTPAaHHHUKOB (TUpaMU/Ia; MPU3Ma, MPSIMOYTOJIbHBIN Mapajuleenunesn,
Ky0).

¢ KnaccuguimpoBats MHOTOTPaHHUKH, BEIOUPasi OCHOBAHUS TSl KJIacCU(UKAIMHU (BBITYKIIBIE U HEBBIITYKJIIbIC
MHOTOTPaHHUKH; IPABIIIbHBIE MHOTOTPAHHUKU; TIPSIMbIE 1 HAKJIOHHBIC TTPU3MBI, TTapaJUICTICTTUIIC Ib).

e OnepupoBaTh MOHATUSAMU: CEKYILas MIIOCKOCTh, CEYEHNE MHOTOIPAaHHUKOB.

¢ OODBIACHATH MPUHIUIIBI TOCTPOCHUS CEUCHU, UCTIONB3YS METOJ] CIIEI0B.
¢ CTpOUTH CEUEHUS] MHOTOIPAaHHUKOB METOJ/IOM CJICZIOB, BHIMOIHATH (BBIHOCHBIC) TNIOCKHE YEPTEXKH U3 PH-
CYHKOB IPOCTBIX 00BbEMHBIX (PUTYD: BUJ CBEPXY, COOKY, CHU3Y.

e Pemarh 3a1aun Ha HaAXOXKJEHUE TEOMETPUUECKHUX BEJIMYUH M0 00pa3liaM WM alropuTMam, NpUMEHss U3-
BECTHBIE aHAIUTUYECKUE METObI MIPU PEIICHUH CTaHAAPTHBIX MAaTeMAaTUYECKUX 3a/1a4 Ha BbIUMCICHHUE pac-
CTOSIHUM MEKIy IBYMs TOUKaMH, OT TOUYKH J10 IPSIMOM, OT TOYKH JI0 INIOCKOCTH, MEKY CKPELMBAIOIIUMUCS
MPSIMBIMHU.



e Pemarh 3a1aun Ha HaAXOXKJEHUE TEOMETPUUECKHUX BEJIMYUH 10 00pa3liaM WM alropuTMam, MpUMEHss U3-
BECTHBIC AHATMTUYECKHE METOJIBI IIPU PEUICHUU CTaHJAPTHBIX MATEMATHYECKUX 33]1a4 HA BBIUYMCIICHUE YT-
JIOB MEXIY CKPEILMBAIOINUMHUCS MPSIMBIMU, MEKIY IPSIMON U TUNIOCKOCTBIO, MEXKAY TUIOCKOCTSIMU, JBYTPaH-
HBIX YIJIOB.

e Bbuuciate 00bEMBI M IUIOIAAM TOBEPXHOCTEH MHOTOIpAaHHHUKOB (TMpU3Ma, MHpaMHIA) C MPUMEHEHUEM
(GbopMyIT; BBIYUCIATH COOTHOLIECHUS MEXAY IIOLIaIIMU TIOBEpXHOCTEH, 00BbEMaMH OIOOHBIX MHOTOIPaH-
HUKOB.

e OnepupoBaTh MOHATUAMU: CHMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CUMMETPHUU; LIEHTP, OCh U
IJIOCKOCTh CUMMETPUU (QUTYPBI.

e l3BnekaTh, MpeoOpa3oBBIBATh U UHTEPIIPETUPOBATH HHPOPMALIUIO O MIPOCTPAHCTBEHHBIX F€OMETPUUECKUX
¢burypax, npeACcTaBICHHYIO Ha YepTexax U pUCYHKaX.

e [IpumensaTs reomerpudeckue (akThl A PELICHUS CTEPEOMETPUUYECKUX 3aJad, MpPeanoJiaraioiiux He-
CKOJIBKO LIaroB peuIeHus], €CIM YCIOBUS IPUMEHEHHUSI 3a/1aHbl B sSIBHOU (hopme.

e [IpumeHATH NpocTENIINE TPOrPaMMHBIE CPECTBA U AIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU peLIe-
HUU CTEPEOMETPUUECKHX 3a]au.

e [IpuBOaUTH NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U )KU3HH, PACIIO3HABATH MPOSBICHUE
3aKOHOB T'€OMETPHUU B UCKYCCTBE.

e [IpuMeHATH NOTyYEHHBIEC 3HAHUSI HA IPAKTUKE: aHAJIU3UPOBATH PEAJIbHBIE CUTYAllUd U IPUMEHATh U3Yy4eH-
HbIE TIOHATHSA B ITPOLIECCE MTOMCKA PEIICHUS MaTeMaTHYecku chopMyTHpOBaHHON MPOOIEMBbI, MOAETUPOBAThH
peaJIbHbIE CUTYallMH Ha A3bIKE T€OMETPUH, UCCIIEA0BATh TOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAaHUEM I'€OMET-
pUYECKUX MOHATUN U TEOpeM, ammapaTa ajareOpbl; pemaTh NpakTUYeCcKUe 3a/1aul, CBI3aHHbIE C HaXO0XK/e-
HUEM I'€OMETPUYECKUX BEITUYHH.

Conep:xanue yueOHOro Kypca (mo rogam o0ydeHusi)

10 kiace

IIpsiMble ¥ MIIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE NOHATHUS cTepeoMeTpun. Todka, npsmasi, INOCKOCTb, MPOCTPaHCTBO. [loHsATHE 00 akcnoMaTH-
YECKOM IIOCTPOEHUU CTEPEOMETPUN: aKCHOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3anmHOe pacnonoxXeHue NpsMbIX B IPOCTPAHCTBE: NEPECEKAIOIINECS, TapAJUICIbHBIE U CKPEIUBAOIIH-
ecst mpAMble. [lapamieabHOCTh MPSAMBIX U IVIOCKOCTEN B IPOCTPAHCTBE: NapauIeIbHbIE NIPSMBIE B IIPOCTPAHCTBE;
MapaJUIEIbHOCTD TPEX MPSMBIX; MapaJIICIIBHOCTh MIPSIMON M INIOCKOCTH. YTJIbI C COHAIIPABICHHBIMU CTOPOHAMY;
YroJI MEKIy NPSAMBIMH B IpocTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEN: apaljiebHbIe INIOCKOCTH; CBOMCTBA Ma-
pajuienbHbIX IuIockocTeil. IIpocreiime npocTpaHCTBEHHbIE (GUTYpBl Ha IUIOCKOCTU: TETPadaAp, KyO, mapaiiene-
IIUTIE]T; TIOCTPOCHUE CEYEHUN.

[TepieHAUKYIAPHOCTD NPSMON U INIOCKOCTH: MEPIECHINKYISAPHBIE IPSAMbIE B IPOCTPAHCTBE, MPAMBIC Ia-
paJIIENIbHBIE U MIEPIEHANKYIISPHBIE K IIJIOCKOCTH, PU3HAK MEPIEHANKYISIPHOCTH NPAMOH U INIOCKOCTH, TEOpEMaA
0 MPSIMOM MEPIEHANKYIISIPHOM TIIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJI MEXKIY MPSAMOU M TIIOCKOCTBIO; JBYTPaH-
HBIN yTroJI, TMHENHBIN yroJl ABYIPaHHOrO yria. [lepneHuKymnsap U HaKJIOHHBIE: PACCTOSIHUE OT TOYKH 10 TUIOCKO-
CTH, PACCTOSIHUE OT MPSIMOI 710 MIIOCKOCTH, MPOEKLUs (PUTYpBI Ha IIIOCKOCTh. [IepneH UKy IsIpHOCTh MIIOCKOCTEH!:
IIPU3HAK NEPIECHANKYIAPHOCTH ABYX IIIOCKOCTEN. Teopema 0 TpEX NMeprneHIUKYIsIpax.

MHOrorpaHHuKH

[lonsiTHE MHOrOrpaHHKMKA, OCHOBHBIE 3JIEMEHTHl MHOI'OI'PAHHUKA, BBITYKJIBIE U HEBBIITYKJIbIE MHOTOI'PaH-
HUKH; pa3BEPTKAa MHOTOrpaHHuKa. [Ipusma: n-yronbHas npu3Ma; rpaHd ¥ OCHOBAHHS IIPU3MBI; IIPsIMasi U HAKJIOH-
Has PU3MBbI; OOKOBas U MOJIHAsE TIOBEPXHOCTh NMpHu3Mbl. [lapamienenumnen, psMOYToJbHBINA NapayjieNenuIe]] 1
ero cpoicta. [Iupamusa: n-yronbHas nupaMuia, FpaHd ¥ OCHOBAHUE TUPAaMU/Ibl; OOKOBAsI U ITOJIHAsl IOBEPXHOCTh
NMpaMM/Ibl; IIpaBWIbHAsA U yCEUEHHAs] NMUPaMUIA. DJIEMEHTHI PU3MbI U upamuabl. [IpaBuiibHbIE MHOTOTpaH-
HUKH: OHATHE IIPABWJIBHOTO MHOTOI'PAaHHUKA; IIPAaBUJIbHAS NPU3Ma U NPaBWIIbHAS MUPAMUJA; paBUIbHAS TpE-
yrojpHasi MUpaMua ¥ MpaBUIbHBINA TeTpasap; Kyo. IIpeacraBieHre o npaBUIBHBIX MHOTOTPAaHHHUKAX: OKTadIp,
nonexasap u ukocadap. CeyeHus Npu3Mbl U MIAPaMUBIL.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS OTHOCUTENIBHO TOUKH, IPSAMOM, MIIOCKOCTH. DJIEMEHTHI CUMMET-
pHUH B IMpaMuax, NapauienelnuIeax, IpaBUIbHBIX MHOTOTPaHHUKAX.

Brruncnenue 31eMeHTOB MHOTOTPaHHHUKOB: pébpa, tuaroHanu, yrisl. [lnomans 60KoBOW MOBEPXHOCTH U
MTOJTHOW TIOBEPXHOCTH MPSIMOM MPU3MBI, TUIONTAAh OCHOBAHUH, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPSMOU MPU3MBI.
[Tnomanas 60KOBOM MOBEPXHOCTU M MOBEPXHOCTHU MPABUIILHOM MUPAMU/IbI, TEOpPEMa O IJIOLIaId YCeUEHHON IHpa-
Muibl. [Toastre 06 00béMe. OObEM MUpaMUIbI, PU3MBI.



[TonoGHbIe Tena B mpocTpancTBe. COOTHOIICHHS MEX Y TUIOMAIIMHU MTOBEPXHOCTEH, 00bEMaMH 10100~

HBIX TEJ.
TemaTnuyeckoe IJIAHMPOBAHME Y4eOHOT0 Kypca (1o rogam o0y4eHus)
10 kiaacc (68 yacoB)
Hassanue OCHOBHOE coJiepKaHne OCHOBHBIE BUJIbI ACATEIBHOCTH yUalIUXCA
pazzgena
Benenne B | OCHOBHBIE TIOHSTHS CTEPEO- AxTyanu3upoBaTh (HaKThl U METObI IJIAHUMETPUH, pelie-
CTepeoMeT- METpUU: TOYKa, IpsAMasi, IJI0C- | BaHTHBIE TEME.
puro KOCTb, IpocTpancTBo. [1pa- [TomyyaTs mpencTaBieHHUst O MPOCTPAHCTBEHHBIX (UTypax,
(10 9) BHJIa M300pa)XKCHUS HA PUCYH- | pa30UpaTh MPOCTEHIINE MpaBHIa H300paKEHUS ATUX (PUTYD.
Kax: U300pakeHus MI0CKO- N3006pakaTh NpsAMYIO U TNIOCKOCTh Ha PUCYHKE.
CTeH, MapauIeabHbIX IPSIMBIX Pacno3HaBaTh MHOTOTpaHHUKH, TMpaMHy, KyO, Ha3bIBaTh
(0oTpe3koB), cepearHbI OT- UX 3JIEMEHTBHI.
peska. [Tonsarus: nepecexato- Jlenatb pucyHOK Ky0a, TUpaMubl, HAXOAUTh OIINOKY B He-
IIMECs TIOCKOCTH, NEPECeKaro- | BEPHBIX N300paKEeHMSIX.
IMecs mpsAMasi v MIOCKOCTb. 3HaKOMHTHCS C CEYCHUSMHU, C METOJIOM CJIE/IOB; UCIOIB30-
3HaKOMCTBO C MHOTOTPAaHHU- | BaTh JUIsl IOCTPOEHUS CEYEHUSI METOJI CIIEI0B, KPATKO 3aMUChI-
KaMHu, U300pakeHHEe MHOTO- | BaTh ILIAr'd MOCTPOCHUS CCUCHHUSI.
IPaHHUKOB Ha pPHCYHKax, Ha Pacnio3HaBaTh BUJ] c€UeHUS U OTHOLIEHUH, B KOTOPBIX ceye-
MPOCKIINOHHBIX yepTexkax. | Hue AeTUT pedpa KyOa, HaXOJUTh TUIOIIAb CEYECHUSI.
HauanbHble cBesieHHs 0 KyOe U Hcnonb3oBate nogo0ue Mpyu pelIeHny 3a7ad Ha MOCTpoe-
NApaMUJIe, UX pa3BEPTKU U MO- | HUE CEYCHUM.
nenu. CedyeHUss MHOTOTPAaHHU- 3HaKOMHUTbCA C AKCMOMAaTUYECKMM IOCTPOEHUEM CTEpeo-
KOB. METPHUH, C AKCHOMaMH CTEPEOMETPUH U CICICTBUSIMH U3 HUX.
ITonATHe 00 aKCHOMAaTHYECKOM WnnrocTpupoBaTh akCHOMbBI PUCYHKaMHU M IIPUMEpaMHU M3
MOCTPOCHUH  CTEPEOMETPHH: | OKpY’Karollei 00CTaHOBKU
aKCHOMBl ~ CTEPEOMETPUM U
CIICICTBUS M3 HUX
[Ipsmbie u | B3aumHoe pacrionosxeHue nps- AxTyanu3upoBaTh (HaKThl M METObl IJIAHUMETPUH, pelie-
IUIOCKOCTU B | MBIX B IIPOCTPAHCTBE: I€pece- | BAHTHBIE TEME, IPOBOJUTH AHATIOTHH.
POCTpaH- Kalolyecs, NapajjiebHble | [lepeuncasiTb BO3MOXKHBIE CIIOCOOBI PACIIONIOKEHUS ABYX
cre. Ilapan- | ckpemmBaromuecs npsiMole. NPSIMBIX B IPOCTPAHCTBE, WILTIOCTPUPOBATH UX HA MpUMepax.
JIEIBHOCTh [TapannenbsHOCTh NPSAMBIX U JlaBaTb OIpe[esIeHNe CKPEIMBAIOIIUXCS NMPSIMBIX, (HopMy-
OpSMBIX U | IUIOCKOCTEH B MPOCTPAHCTBE: JUPOBATh MPHU3HAK CKPEUIMBAIOIIUXCSA MPSAMBIX M MPUMEHATH
IUIOCKOCTEH | mapajuiesibHble IPsSMBbIE B IPO- | €0 MPH PEIICHUH 3a/1a4.
(12 9) CTPAHCTBE; NapaJLIEIbHOCTh Pacnio3naBats npusmy, Ha3bIBaTh €€ HJIEMEHTHI.

TPEX MPSIMBIX; TAPAJLIEIBHOCTD
IIPSIMOM U TUIOCKOCTHU. YTIIBI C
COHAITPaBJIICHHBIMHU CTOPOHAMU;
YToJI MEXAY IPSIMBIMU B IIPO-
CTPaHCTBE.

[TapayienbHOCTE IIJIOCKOCTEM:
HapajuIeIbHbIC IUIOCKOCTH;
CBOICTBaA MapajuieNbHbIX IJIOC-
KOCTEH.

IIpocreiime NPOCTPAHCTBEH-
Hble (QUIypbl Ha IUIOCKOCTH:
TeTpa’ap, KyO, mMmapasuienernu-
MeJl; MOCTPOCHHUE CEUCHU I

CrpouTth ce4eHs: TPU3MbI Ha TOTOBBIX YEPTEKAX.

[epeuncasTh BO3MOKHBIE CIIOCOOBI B3aUMHOTO PACIIOIIO-
YKEHUS MPSIMOM U TUIOCKOCTH B MPOCTPAHCTBE, IPUBOIUTH CO-
OTBETCTBYIOIIUE IPUMEPHI U3 PEATbHOM JKU3HU.

JaBaTh omnpeneneHre napauieIbHOCTH MPSAMOM U IUIOCKO-
CTH.

DopMyJIHPOBATH MPU3HAK MTAPATIIETIBHOCTH MPSIMOM U IJIOC-
KOCTH, YTBEP)KJIEHHUE O IMPSIMOM IepeceueHus: ABYX IUIOCKO-
CTEH, NPOXOIAIIUX Yepe3 MMapauIeIbHbIE IPSIMBIE.

Pemate mpakThueckue 3alayd Ha IMOCTPOCHHE CEUYCHUH
MHOI'OTPaHHUKA.

OOBSICHATH CITydau B3aUMHOTO PACTIONIOKEHUS TIOCKOCTEH.

JaBaTh omnpenenieHre napajieIbHbIX MIOCKOCTEN; MPUBO-
IUTH TMPUMEPHI U3 PeaTbHON KH3HU M OKpYXaromiei odcra-
HOBKH, WJTIOCTPUPYIOIINE MTAPATIETBHOCTD MIIOCKOCTEH.

Hcnonp30BaTh NpU3HAK MapaJLIEIbHOCTH ABYX INIOCKOCTEH,
CBOMCTBA MapajuIeJIbHBIX MJIOCKOCTEH MPU PEIICHUH 3a7a4 Ha




ITIOCTPOEHHUE.

OOBACHATH, YTO HA3bIBACTCS NApAJICIEHBIM IPOSKTHPOBA-
HUEM U KaK BBITIOJIHIETCS MPOSKTUPOBAaHUE PUTYp Ha TIIOC-
KOCTb.

N300pakath B MapauieIbHON MPOEKIIMH Pa3IHYHBIE T€0-
METpUYecKre PUTYpHI.

MopenupoBaTk peajlbHbIE CUTYallMM HA A3BIKE T€OMETPUH,
UCCIIEI0BaTh IOCTPOEHHBIE MOJIENM C HCIIOJIb30BAHUEM TI€O0-
METPUYECKUX MOHSITHH.

Hcnonp30Bath Ipy peLICHNH 3a1a4 Ha IOCTPOCHUE CEYCHU N
MOHATHE MAapaJUIEIbHOCTH, PU3HAKA U CBOWCTBA Mapasuielib-
HBIX IPSIMBIX HA IJIOCKOCTH

Ilepnenauky-

JSPHOCTH

MPSMBIX U

IIJIOCKOCTEN
(12 9)

IlepneHUKyYIAPHOCTD IPSIMOiL
U IUIOCKOCTH: NEPIEHANUKYIISIP-
HBIC IIPSIMBIE B IIPOCTPAHCTBE,
IpsIMbIE MapaJlICIbHBIE U IIEp-
NEHAUKYJSPHBIE K IUIOCKOCTH,
IIPU3HAK IEPIICHIUKYISIPHOCTH
MPAMON M IUIOCKOCTH, TEOpEMaA
O IPSMOM IEPHEHIUKYISAPHOU
IJIOCKOCTH

[lepnieHqUKYISAp U HAKJIIOHHBIE:
paccTosHUE OT TOYKH 1O IUIOC-
KOCTH, PACCTOSIHUE OT IPSIMOM
710 IIJIOCKOCTH.

AxTyanu3upoBaTh (HaKThl U1 METObI IJIAHUMETPUH, pelie-
BaHTHBIEC TEME, IPOBOJUTH aHAJIOTHH.

OOBACHATH, KAKOH yroj Ha3bIBACTCS YIIIOM MEXIY Iepece-
KAIOIIAMHUCA MPSMBIMH, CKPEIINBAIOIIUMUCS MPSIMBIMU B IIPO-
CTPaHCTBE.

JlaBaTh ompeneseHne NepueHANKYISIPHBIX MPSAMBIX U Ipsi-
MOM, NEPIEHANKYISIPHON K MIIOCKOCTH.

HaxomuTs yriel Mexay CKpEIIMBAIOIIMMUCA NPSIMBIMU B
KyOe U mupamue.

IIpuBOOUTE IIPUMEPBI U3 PEATLHOM KU3HU U OKPYXKaIOLEen
O0OCTaHOBKH, WJUIIOCTPUPYIOLIME NEPHEHAUKYIAPHOCTh Mps-
MBIX B IPOCTPAHCTBE U MEPIEHAUKYISIPHOCTD NPSIMOM K IJI0C-
KOCTH.

@opMynHMpoOBaTh NPU3HAK [IEPIEHAUKYIISIPHOCTH IIPAMOI
U TIOCKOCTH, IPUMEHSTh €r0 Ha IPAKTUKE: OOBICHATH Iep-
NEHIMKYISPHOCTh pedpa KyOa U TuaroHaiy ero rpaHu, KOTo-
past ero He COJIEPHKUT, HAXOAUTh JUIMHY JUaroHaiu Kyoa. Bei-
YUCJIATH BBICOTY IPABWIIBHOM TPEYTrOJIbHOW U IIPABUIIBHOM Ye-
THIPEXYTOIBHON MUPAMUI 110 JJTMHAM pEOED.

Pematp 3a1aun Ha BBIYMCIICHUS, CBA3aHHbIE C IEPIIEHANKY-
JISIPHOCTBIO MPSIMOM M TUIOCKOCTH, € UCIIOJIB30BAHUEM IIPU Pe-
IICHUU TJTAHUMETPUYECKUX (PaKTOB U METOJIOB.

OOBACHATH, YTO HA3BIBAIOT MEPHEHIUKYISIPOM M HAKJIOH-
HOHM M3 TOYKM K IUIOCKOCTH; ITPOCKLMEN HAKIIOHHOW Ha IIJI0C-
KOCTb. OOBSICHATB, UYTO Ha3bIBAETCS PACCTOSHUEM: OT TOUKH 10
IUIOCKOCTH; MEXIy MapajlyIeIbHBIMU IUIOCKOCTSAMHU; MEXKIY
NPAMON M MapajuieIbHOW €M MIOCKOCThIO; MEXKy CKpellrBa-
IOLLIMMUCS TIPSIMBIMHU.

HaxoauTs 3TH paccTOsSHUSA B IPOCTBIX CIy4asx B KyOe, -
pamue, IpusMe.

MonenupoBaTh pealbHbIE CUTYalluu Ha SI3bIKE TCOMETPHH,
HCCIIEA0BATh IIOCTPOCHHBIE MOJEIM C MCIOJB30BAHUEM I€O-
METPUYECKUX MOHSITHH.

Hcnonp30Bath Ipy peLICHNH 3a1a4 Ha IOCTPOCHUE CEYCHU N
teopemy Iludaropa, cBoiicTBa MPsIMOYTOJIBHBIX TPEYTOJIBHU-
KOB.

Ve
MEXIy Mpsi-
MBIMU U
IUIOCKOCTSIMH

(10 9)

Yriael B OPOCTPAHCTBE: YroJl
MEXIY IPSIMOU U IIIOCKOCTBIO;
JBYTPaHHBIA YroJ, JIMHEWHBIN
YroJI JBYTPaHHOIO yrija.

[lepneHuKyISPHOCTD IIOCKO-
CTEH: IMPHU3HAK NEPICHAUKY-
JAPHOCTH JIBYX IUIOCKOCTE.

AKTyanu3upoBaTh (akThl U METOJAbI INIAHUMETPUH, pelie-
BaHTHBIE TEME, IPOBOJUTH aHAJIOTUH.

JlaBaTh onpeneneHue yriia Mex1y NpsiMOl U IIOCKOCTBIO,
(bopMynHpoBaTh TEOpEMy O TPEX MEPIEHANKYISApax U o0part-
HYIO K HEH.




Teopema o TpE€X MEepHEHIUKY-
Jispax

Haxoaute yrom mMexay npsiMOM M TIJIOCKOCTbEO B MHOTO-
I'PaHHUKE, PACCTOSHUE OT TOUKH JI0 PSAMOI Ha IJIOCKOCTH, UC-
MOJIb3Ysl TEOpeMy O TpEX meprneHaukyispax. [IpoBogute Ha
YyepTeke NEPIeHAUKYIIAP: U3 TOUKH Ha MPSIMYI0; U3 TOYKH Ha
IIJIOCKOCTb.

JlaBaTh onpezaeneHue ABYTPaHHOIO YIJIa U €ro 3JIEMEHTOB.
OOBSACHATH PABEHCTBO BCEX JIMHEWHBIX YIJIOB JIBYTPAHHOTO
yria.

Haxoauth Ha yepTexe ABYrpaHHBIN yroJ mpu pedpe mupa-
MHU/IbI, IPU3MBI, TTapaJUIeICIUIE/a.

JlaBaThb onpeneneHue yria Mexay II0CKOCTSIMH.

JaBath omnpeneneHue u GOpMyTUPOBATH MPU3HAK B3aUMHO
MEPIEHIUKYISIPHBIX TIOCKOCTEN.

HaxomuTh yriel Mexay TUIOCKOCTSIMU B KyOe U mHpaMue.

Hcnonps30BaTh Npu pelIeHUH 3a7a4 OCHOBHBIE TEOPEMBI U
METO/bI IIJITAHUMETPUH.

MopennpoBaTh peajbHbIE CUTyalluU HA SI3bIKE TEOMETPUH,
UCCIIEI0BaTh IOCTPOEHHBIE MOJIENM C HCIIOJIb30BAHUEM TI€O0-
METPUYECKUX MOHSITHH.

Hcnonp30Bath Ipy peLICHNH 3a1a4 Ha IOCTPOCHUE CEYCHU N
COOTHONIEHUS B TPSIMOYTOJIBHOM TPEYTOJIbHUKE.

MHororpas-
HUKH
(10 4)

IlonsiTMe MHOrorpaHHuka, oc-
HOBHBIE 3JIEMEHTHI MHOTOI'PaH-
HUKA, BBINYKJIbIE U HEBBIMYK-
Jble  MHOTOTPaHHUKH;  pa3-
BEPTKA MHOIOTPAaHHHUKA.
[Ipusma: n-yronpHas npusma;
I'PaHU ¥ OCHOBAHUS PU3MBI;
MpsiMasi U HaKJIOHHAs TPU3MBIL;
O0KOBast ¥ OJTHASI TOBEPX-
HOCTbh npu3Msbl. [lapannenenu-
e, NpsIMOYTOJIbHBIN Iapasie-
JISOUIIET U €0 CBOMCTBA.
IIupamupa: n-yrosbHass Nupa-
MHJIa, TPaHU U OCHOBAHME IHU-
pamubl; O0OKOBast ¥ OJTHAS TIO-
BEPXHOCTh MUPAMHABL;, IIpa-
BUJIbHAs M YCEu€HHas Iupa-
MH/JIa.
DNeMEeHThI
MU/IBI.
IIpaBuiIbHBIE MHOTOTPAaHHUKU:
MOHSATUE MPABUIBHOIO MHOTO-
IpaHHUKA; IPaBUJIbHAS MPU3Ma
U NpaBUJIbHAsA MUPAMUJIA; Ipa-
BWIbHASI TpEyrojibHas Mupa-
MHJIa U IPABUIIBHBIA TETPaAdAP;
ky0. IlpencraBnenue o mpa-
BWJIBHBIX MHOTOTPAHHUKAX: OK-
Ta’aAp, NOACKA’IP U UKOCAIP.
CummMeTpusi B MPOCTPAHCTBE:
CUMMETpUs OTHOCHUTEJILHO
TOYKH, NPSIMOW, IUIOCKOCTH.

IpU3Mbl U IUpa-

AKTyanu3upoBaTh (akThl U METOMABI IUIAHUMETPUU, peie-
BaHTHBIE TEME, POBOUTH AaHAJIOTHH.

JlaBaTh onpeeneHue napaielenurnena, pacino3HaBaTh €ro
BUJIBI U U3y4aTh CBOMCTBA.

JlaBaTh ompeneneHue TupaMuabl, pacro3HaBaTh BUJbI MH-
pamun, GopMyIUpOBaTh CBOMCTBA PEOEp, TPaHEH W BBICOTHI
MPaBUIILHON TUPaAMUJIBIL.

Haxoauth miomanb moiaHOW U OOKOBOM MOBEPXHOCTH ITH-
paMuUIbI.

JlaBath onpenenieHue yCEUEHHON MUPaMUIbl, Ha3bIBaTh €€
3JIEMEHTBHI.

dopMynHpoOBaTh TEOPEMY O TUIOMIATH OOKOBOM MOBEPXHO-
CTH IIPABUJIBHOW YCEYEHHOM MUPAMMUIBI.

Pemarp 3agaum Ha BBIYMCIIEHUE, CBSI3aHHbBIE C MUPaMH-
JlaMU, a TaKXe 3aJ]a4ll Ha TOCTPOCHUE CEUCHUM.

JlaBaTh ompeneneHue Mpu3Mbl, paclio3HaBaTh BUJIbI IPU3M,
M300pakaTh MPU3MBI Ha YEPTEKE.

Haxomutp momanas moaHOW WM OOKOBOM IMOBEPXHOCTH
MIPU3MBL.

N3yuate cooTHOMmEHUS Diinepa 1yist unucia péoep, TpaHei u
BEpIUINH MHOTOI'PAHHHKA.

W3y4ars BUIBl IPaBUIBHBIX MHOTOTPAHHHUKOB, MX Ha3Ba-
HHUS ¥ KOJIMYECTBO IPAHEH.

N3y4yats cuMMETpHIO MHOTOIPaHHUKOB.

OOBSCHATH, KaKWe TOYKH HA3BIBAIOTCS CUMMETPUYHBIMU
OTHOCHUTENIbHO JIaHHOM TOYKH, MPAMOM WIH IMJIOCKOCTH, YTO
HA3BIBAIOT LIEHTPOM, OChIO HIIM TUIOCKOCTHIO CUMMETpPUU (-
TYpBIL.

[TpuBOIUTE TIPUMEPBI CUMMETPUYHBIX (UTYP B apXHUTEK-
Type, TEXHUKE, IPUPO/IE.

MopenupoBaTh peajgbHble CUTyallUu HA SI3bIKE TEOMETPUU,
UCCIIEIOBaTh MOCTPOEHHBIE MOJIEIH C HCIIOJIb30BAaHHUEM TI€O-
METPHUUYECKUX MOHSITUN, UCIIOIE30BaTh MO00ME MHOTOTPAHHHU-
KOB.




DJeMeHThl CHMMETPUH B TIHpa-
MUJaX, napasuieNienumne1ax,
MPaBWJIbHBIX MHOTOTPaHHHUKAX.
Brruncnenme 3J1eMEHTOB MHO-
TrOrpaHHUKOB: pé&Opa, amaro-
Hau, yrisl. [Inomans 60koBoi
MOBEPXHOCTH M TMOJHOM TO-
BEPXHOCTH TIPSIMON TPU3MBIL,
IJI0IIaJb OCHOBAaHMM, TeopeMa
0 OOKOBOI MOBEPXHOCTH TIpsi-
Mo#t mpu3Mmebl. [Lnomane Goko-
BOU IIOBEPXHOCTU U IIOBEPXHO-
CTH TPaBUIBHOM MHpPaMUBbI,
TeopeMa O TUIOIMAI OOKOBOU
MOBEPXHOCTH YCEUEHHOW MUpa-
MUJIBI

OO6BEMBI [Tonsatue 06 o00BEMe. OOBEM AKTyanu3upoBath (PakThl U METO/BI TUIAHUMETPUH, PEIie-
MHOTOTpaH- | MUPAMUIbI, TPU3MBbI BaHTHBIE TEME.
HUKOB OOBSICHATH, KaK U3MepAI0TCS 00BEMBI TeJ, IPOBOJIA aHAJIO-
(8u) THI0 C U3MEPEHHUEM IIIOUIa/lell MHOTOYTOJIbHUKOB. PopMmyiu-
pOBaTh OCHOBHBIE CBOWCTBA 0OBEMOB.
Nzyuath, BEIBOIUTH GOPMYIIBI 00bEMA MPSIMOYTOIBHOTO Ma-
paenenumnesa, Ipu3Mbl U MUPaMHIbI.
Boeruncnsate 00bEM MPU3MBI M MTUPAMUIBI TIO UX SJIEMEHTAM.
[TpumeHsTh 00BEM JIJIs1 pEeLICHHS] CTEPEOMETPUUECKHUX 3a/1a4
U JJI1 HaX0XKJIEHUSI TEOMETPUYECKUX BEJINYMH.
MonenupoBaTh pealbHblE CUTyallUM Ha SI3bIKE T€OMETPUH,
UCCIIEI0BaTh IOCTPOEHHBIE MOJIENM C HCIIOJIb30BAHUEM TI€O-
METPUYECKUX MOHITUI
[ToBTOpEHME: [Toctpoenue ceueHuii B CTpouTh C€YeHNE MHOTOTPAHHUKA METOIOM CJIE/IOB.
CEUEHUs, pac- | MHOTOTpaHHUKE. JlaBath orpeiesieHUue pacCTOSIHUA MEXTy GUTYpaMu.
CTOSIHUA U Brruncnenue paccTosHUMN: Haxoguth paccrosiHue MeXay napauleIbHbIMU IUIOCKO-
YIJIBL MEXIY ABYMs TOYKaMU, OT CTSIMU, MEXZIY IUIOCKOCTBIO W IAapaUICIbBHOM €U IpsMOH,
(8u) TOYKH J0 NPSAMOM, OT TOYKHU J0 | MEXKIY CKPEIIUBAIOLIIUMUCS IIPSIMBIMU.
TJTIOCKOCTH; MEX/y CKpellrBa- CTpouTh JIMHEHHBIA yroj ABYTPAHHOTO yrila Ha YepTexe
FOIIUMHUCS TPSIMBIMH. MHOT'OTPaHHUKA U HaXOJIUTh €T0 BEJIMYUHY.
Brruncnenue yrios: HaxoauTb yribel Mexay IIIOCKOCTSIMU B MHOTOIPaHHUKAX
MEXy CKPEILMBAIOIIUMUCS
MPSIMBIMU, MEXKTY MPSIMON U
IIJIOCKOCTBIO, IBYTPAHHBIX YT-
JIOB, YTJIOB MEXAY MIOCKO-
CTSIMU
11 knacc
Ha3zBanue OcHoBHOE coJiep>kaHne OCHOBHbIE BUJIbI IEATEIBHOCTH yUaITUXCS
paznena
Tena Bpame- | Cdepa u map: neHTp, paguyc, | AKTyaIn3upoBaTh GaKThl © METOIBI TUTAHUMETPHH, PEICBAHT-
Hus (12 4) IUaMeTp; IUIOIa/b MOBEPXHO- | HbIE TEME, IPOBOJUTH AHAJIOTHH.

ctu chepsl. BzanmHoe pacrio-
JokeHHe chephl U TITOCKOCTH;
KacaTelpHas  IUIOCKOCTh K
chepe; iomaasb chepwl.
N300paxkenue cdepsl, mapa
Ha IJIOCKOCTH.
Ceuenus mapa.

JlaBaTe ompeneneHus chepbl M Iapa, uxX IEHTpa, pajuyca,
nuametpa. Onpenensatb chepy Kak GUrypy BpamieHUs: OKPYK-
HOCTH.

HccnenoBath B3auMHOE pacioyiokeHue chepsl U MI0CKOCTH,
IBYX cdep, WLTIOCTPUPOBATH 3TO HA YEPTEkKaX U PUCYHKAX.
@opMyJIUpPOBATh OMNMPEACICHUE KacaTeIbHOM IIOCKOCTH K
cdepe, CBOMCTBO U MPU3HAK KACATEIbHOM MIOCKOCTH.




3HAKOMUTHCS € T€0e3NYECKUMHU JINHUSAMU Ha cdepe.

HumHapudeckas MOBEPX-
HOCTh, OOpa3ymolue IUIHH-
JPUYECKOM TMOBEPXHOCTH, OCh
LWIMHAPUYECKON  TTOBEPXHO-
ctu. Llunuuap: ocHOBaHUS U
O0KOBasi TOBEPXHOCTh, 00pazy-
[OIIAs ¥ OCh; IUIOIIAah OOKOBOM
U IIOJIHOY ITOBEPXHOCTH.
N3o0paxkenne MmwImHIpa Ha
IJIOCKOCTH. Pa3BépTka LUIMH-
apa.

Ceuenus munuHIpa (TIOCKO-
CThI0, TApaJUICIIbHON WM TIep-
MEHIUKYJISIPHOM OCU UJIMHAPA)

OOBSACHATH, YTO HA3BIBAIOT LWJIWHAPOM, Ha3bIBaTh €ro dJie-
MEHTHI.
N3y4arb, 0OBSICHATH, KaK MOJIYYUTh HUJIMHAP MyTEM Bpalle-
HUS IPSAMOYTOJIbHUKA.
BreiBonuTh, MCHOIb30BaTh (POPMYJBI AJISi BBIYUCICHUS IIJI0O-
maau OOKOBOM OBEPXHOCTH IIIIUHAPA.

N3yuaTk, pacio3HaBaTh pa3BepTKy LHWIWH]PA.

N300paxaTh MUIMHIP U €r0 CEYCHUS TNIOCKOCTHIO, TPOXO0-
JAILIEN Yepe3 ero 0ch, NapajuieTIbHOW WM NEPIEHIUKYIIPHOU
OCH.

HaxonuTe miomaay STUX CCUEHUI.

MopenupoBaTh peajgbHble CUTyalluu Ha SI3bIKE TEOMETPUH,
HCCIEA0BATh MOCTPOEHHBIE MOJEIHN C MCIOJBb30BAaHUEM T€0-
METPUYECKUX MMOHITHH.

Konuueckass moBepXHOCTb,
oOpa3yoIue KOHUYEeCKOH TOo-
BEPXHOCTH, OCh U BEpIIMHA KO-
HUYeckor moBepxHocTu. Ko-
HyC: OCHOBaHHE M BEpIIMHA,
oOpa3ymolas U OCh; TUIOIMIATh
OOKOBOW W TIOJIHOW TOBEPXHO-
cTU. Yceu€HHBI KOHYC: 00pa-
3YIOLIME U BBICOTA; OCHOBAHUS
1 OOKOBast MOBEPXHOCTb.

N3o0pakenne KoHyca Ha
II0CKOCTH. Pa3BépTka KoHyca.

Ceuenust koHyca (IIJIOCKO-
CTBIO, IapajlIEIbHON OCHOBA-
HUIO, U TJIOCKOCTBIO, MPOXO/si-
1Iel Yepe3 BEpIINHY).

OOBACHATH, KaKoe TeN0 Ha3bIBalOT KPYTrOBBIM KOHYCOM,
HAa3bIBaTh €T0 JIEMEHTBHI.

N3y4arh, 00BACHATH, KaK MOJYYUTh KOHYC IMyTEM Bpallie-
HHUS TPSAMOYTOJIBHOTO TPEYTOJIbHUKA.

N300paxaTh KOHYC M €ro CeYeHUs MI0CKOCThIO, MPOXO/Isi-
1IeH Yepes3 OChb, U IJIOCKOCTBIO, IIEPICHAUKYIIIPHON K OCH.

N3yuate, pacno3HaBath pa3BEPTKY KOHYCA.

BeIBOIUTE, MCTIONB30BATH OPMYIIBI AJI1 BEIYUCICHUS TLIO-
maau 60KOBOM OBEPXHOCTH KOHYCA.

Haxonute mmonmiaau cedyeHui, NpOXOASLIMX Yepe3 Bep-
LIMHY KOHYCAa WU NEPHEHANKYISIPHBIX €70 OCH.

OOBACHATH, KaKOE TEJIO HA3bIBACTCS YCEUEHHBIM KOHYCOM.

N3yuarb, 00BACHATH, KaK €ro MOJYy4YUTh MyTEM BpallleHus
IIPSIMOYT'OJIBHOM TpameLuu.

BreiBonuTh, npuMeHATh (GOpMYNy Ui BBIYUCICHUS ILIO-
aau OOKOBOM MOBEPXHOCTH YCEUEHHOTO KOHYCA.

KomOunammst tenm Bpa-
IICHU A n MHOT'OTPpaHHUKOB.
MHOrorpaHHuK,  OMUCAHHBIN
okoso ctepsl; chepa, BIUCAH-
Hasi B MHOTOTPDAaHHUK WIH B
TCJIO BpalllCHUA

AxTtyanu3upoBaTh (PaKTbl U METOJbl MJIAHUMETPUH, pelie-
BAHTHBIC TEME, IPOBOJUTH aHAJIOTHUH.

Pemartp cTrepeomeTpruyeckue 3a1auu, CBA3aHHbIE C TEIAMU
BpAIECHHs, TOCTPOCHUEM CEUCHHI TeJl BpalleHUs, C KOMOMHa-
LUSMU TeJl BPAllCeHUs: © MHOTOTPaHHUKOB HAa HAXOKICHUE I'€0-
METPUYECKUX BEIUYMH.

Hcnonp30BaTh IpHU PEIIEHUH CTEPEOMETPUYECKHX 3ajad
IUTAHUMETpUYECKUe (DaKThl M METOABI 33]]a4l Ha BHIYHCIICHUE
U JI0Ka3aTeNIbCTBO.

MopenupoBaTh peanbHbIE CUTyalluu HA S3BIKE TEOMETPUH,
UCCIIEI0BATh IOCTPOEHHBIE MOJENH C HCIOJIB30BAHUEM TI€O-
METPUYECKUX NTOHATUHI

O0BEMEI TENT

(59)

Ilonsatue 006 00BEMe. OCHOB-
HBIE CBOKCTBA 00BEMOB TEII.
O06BEM IUIMHpA, KOHYCA.
O0BEM 1Iapa ¥ mIomaib

chepsl.

AKTyanu3upoBath (PaKThl U METOMABI TUIAHUMETPUH, PEJie-
BAaHTHLIC TCMC, IPOBOAUTH aHAJIOTHH.

BriBoguTh, mcmonb3oBath (GopMysbl 00BEMOB: MPHU3MBIL,
LUJIMHAPA, TUPaMUbl, KOHYCA; YCCYEHHOU NTUpaMUIbl U yce-
4YEHHOTO KOHYycCA.

Pemate cTepeoMerpuyeckue 3a1auu, CBI3aHHBIE C BBIUKC-
JICHHEM 00BEMOB.

®opMynHpOBaTh OMpPEIETICHUE IIIAPOBOTO CErMEHTa, 1Iapo-
BOT'O CJIOSI, IIAPOBOT0 CEKTOPA.




[IpumMenaTy hopMyssl IS HAXOXKIEHUS OO0BEMOB IIAPO-
BOT'O CETMEHTA, IIapOBOI'0 CEKTOpA.
Pemarp crepeoMerpuueckue 3aiayu, CBsI3aHHbBIE C 00BE-
MOM IIapa U TUIOMIA B0 C(hephl.
MonenupoBaTh peajibHble CUTYalluu Ha SI3bIKE T€OMETPUH,
UCCIIEI0BAaTh IOCTPOEHHBIE MOJIENM C HCIIOJIb30BAHUEM TI€O-
METPUYECKUX MOHSITHH.
[lonobuble Tena B mpo- AKTyanu3upoBaTh (akThl U METOJAbI INIAHUMETPUH, pelie-
CTPaHCTBE. CooTHOIIEHYS | BAHTHBIE TEME, IIPOBOIUTH AHAJIIOTHH.
MeXIy IUIOMIAAsIMU MOoBepxHO- | Pemars crepeomerpuyueckuie 3afauu, CBI3aHHbIE C COOTHOILIE-
cret, 00béMamMu MOJOOHBIX TEN | HUEM 00BEMOB M MOBEPXHOCTEH MOJOOHBIX TEN B MPOCTPaH-
CTBe.
MonenupoBaTh peajlbHble CUTYalluu Ha SI3bIKE TEOMETPUH,
UCCIIEIOBAaTh MOCTPOEHHBIE MOJIEIH C HCIIOJIb30BAaHHUEM TI€O-
METPUYECKUX NTOHATUHI
BekTopsl u BekTop Ha IIIOCKOCTH U B MPO- AKTyanu3upoBaTh (akThl U METOJAbI INIAHUMETPUH, pelie-
KoopauHaThl | cTpaHcTBe. CIIOKEHHE U BBIYM- | BAHTHBIE TEME, IPOBOJUTH aHAJIOTHH.
B [IPOCTPAaH- | TaHUE BEKTOPOB. YMHOXKXEHUE OnepupoBatrh MOHATHEM BEKTOP B IPOCTPAHCTBE.
ctse (10 u) BEKTOpa Ha 4ucio. Pasznoxenue @opMynIHMpOBaTh MPABUIO MApAUICIENUIIEAA NIPU CIOKE-
BEKTOpa MO TPEM HEKOMIUIA- | HUU BEKTOPOB.
HapHbIM BekTopam. I[IpaBuio CknanplBaTh, BBIYUTATh BEKTOPHI, YMHOXKaTh BEKTOp Ha
napajuieNienuneaa. YHCIIO.
Pemenune 3ana4, CBA3aHHBIX N3yuyaTb OCHOBHBIE CBOMCTBA OTUX OIECPALIUMA.
C NMPUMEHECHHEM TMpPABUI JIEH- JlaBarthb onpeneneHue npsMOyTroJbHOM CUCTEMbI KOOPAUHAT
CTBUH C BEKTOpaMH B IIPOCTPAHCTBE.
[IpsimoyronbHast — cucrema Bbipa3uth KoOpIuMHATBI BEKTOpa 4Yepe3 KOOPAMHATHI €ro
KOOpAUHAT B IPOCTPAHCTBE. | KOHIOB.
Koopaunarer BekTopa. IIpo- BriBouTh, MCTI0NIB30BaTh (hOPMYITY ITTMHBI BEKTOPA U pac-
CTeHIlIne 3a7ayd B KOOPJAMHA- | CTOSHUSA MEXIY TOUKaMHU.
Tax. YTOJI MEXIy BEKTOPAMHU. BripaxkaTh ckansipHOe NMpOU3BEICHHE BEKTOPOB 4Yepe3 HMX
CkansipHO€ NPOU3BEACHHUE BEK- | KOOPAUHATHI, BBIUUCIATH Yrojd MEXAY IBYMS BEKTOpamH,
TOpoB. Bbrunciaenue  yrioB | AByMs IPSMBIMH.
MEXIY NPAMBIMH M IIJIOCKO- Haxomute yrom mexny npsAMOMl M IUIOCKOCTBIO, YTroJl
CTSIMM. MEXy IBYMs IUIOCKOCTSIMU aHAJIMTUYECKUMHU METO/IAMHU.
KoopaunaTHo-BEeKTOpHBII BbiBonTh, UCHIONB30BaTh (HOPMYILY PACcCTOSTHUSL OT TOYKH
METO/JI IIPH PELLIEHUHU T€OMETPHU- | A0 IUIOCKOCTH.
YeCcKUX 3a/1a4
[ToBTropenue, | OcHOBHBIE GUTYPHI, (DAKTHI, Pemats mpocreiimme 3a1auyn Ha HAX0XKACHUE JJIUH U YTJIOB
0000111eHUE U | TEOPEMBI Kypca INIAHUMETPUU. | B TEOMETPUYECKUX (purypax, mpuMeHsTh Teopemy Iludaropa,
cucTeMarusa- | 3a/laydl IJIAaHUMETPUU U Me- TEOPEMBbI CHHYCOB U KOCHHYCOB.
LUs 3HAHUH | TOABI UX PELIEHUS. HaxoauTs miomaas MHOIOyrojlbHUKa, Kpyra.
(7 9) OcHoBHBIE GUTYPBI, (DAKTHI, Pacmo3naBate mogo0HbIE (UTYpBI, HAXOAUTH OTHOIIECHUS
TEOPEMBI Kypca CTEPEOMETPHH. | JUIMH U IUIOIIAAEH.
3aayn cTepeoMeTpUH U Me- Hcnonp30BaTh MpH PEUICHUH CTEPEOMETPUUECKHX 3aaady
TOJBI UX PELICHUS (aKThl ¥ METOJIBI TNITAHUMETPUU
MNOYPOYHOE IVNIAHUPOBAHHUE 10 kiace, reomerpus
No aara Tema ypoka
nmaH | baxT
Beenenue B crepeomerpuio - 10 yacos
L. OcHOBHBIE IOHATHS CTEPEOMETPHUU: TOUKA, IIPsiMasi, MJIOCKOCTh, MPOCTPaH-
CTBO
2. [IpaBuna n300pakeHNs Ha PUCYHKaX: H300paXeHUs TIIOCKOCTEH, Mapaieb-
HBIX NPSAMBIX (OTPE3KOB), CEPEMHBI OTPE3KA




3. [TonsaTus: nepecekaromuecs MIOCKOCTH, IEPECEKAOIUECS IIpsIMast U IIJI0C-
KOCTh
4. 3HAKOMCTBO C MHOTOTPaHHUKaMU
5. N300paskeHre MHOTOTPAaHHUKOB Ha PUCYHKAX
6. N3o0paskeHre MHOTOIPaHHUKOB HA IPOCKIIMOHHBIX YepTeKax
7. Ky0, ero pa3BépTku u Mozaeu
8. [Iupamuna, e€ pa3BEPTKU U MOJENH
0. CedeHuss MHOTOTPaHHUKOB
10. Konmponvnaa paboma Nel no meme «Beedenue 6 cmepeomempuioy
Ilpamvie u nnockocmu ¢ npocmpancmee. Ilapannenvnocms npamvix u naockocmeii - 12 uacog
I1. B3anmHoe pacnosniokeHue npsiMbIX B MPOCTPAHCTBE
12. [TapajuienbHbIE IPsIMBIE B IPOCTPAHCTBE
13. [TapanienbHOCTh TPEX MPSIMBIX
14. [TapannenbHOCTh MPSIMOM U TIJIOCKOCTH
15. VYri1bl ¢ COHaNpPaBIEHHBIMUA CTOPOHAMHU
16. Yroa Mexay OpsIMbIMU B IPOCTPAHCTBE
17. [TapannenbHbIE IIIOCKOCTH, KX CBOMCTBA
18. Terpasp
19. Ky6
20. [Tapannenenunen
21. ITocTpoenue ceueHuit
22. Konmponvnana pavoma Ne2 no meme «Ilpamvle u niockocmu 6 npocmpan-
cmee)
IlepneHAMKYJISIPHOCTH NPSIMBIX U INIOCKOCTEH - 12 yacoB
23. IleprieHAMKYISIpHBIE TPSIMBIE B POCTPAHCTBE
24, [Ipsmbie, mapanaeabHble MITOCKOCTH
25. IIpsiMble, IEpIIEH IUKYIISIPHBIE K IUIOCKOCTH
26. [Ipr3Hak nepneHIMKYJISIPHOCTH TPSIMON U TNTIOCKOCTH
27. TeopeMa 0 IpsiMOii, NEPIIEHIUKYIISIPHOU INIOCKOCTH
28. IleprieHAMKYISIp M HAKJIOHHBIE
29. PaccTosiHuEe OT TOYKH 10 INIOCKOCTU
30. Paccrostnue oT npsiMoil 10 MII0CKOCTH
31. Haxosxienne yrioB Mexay CKpelMBaOIIMMUCS IPSIMBIMU B KyOe
32. Haxoxxenue yriioB Mex 1y CKpeluBarouMMUCs MPSIMbIMU B MIUPAMHUJIE
33. Pemenue 3amau
34. Konmponvnaa paboma Ne3 no meme «llepnenoukynapuocmes npamvix u
naiockocmeit)
Yriibl Mexay NpAMBIMHA M TUI0CKOCTAMU - 10 yacos
35. Yron Mexay npsiMOd U IJIOCKOCThIO
36. JIByrpaHHbIN yroJa
37. JIMHENHBIN yroJl NBYTpaHHOrO yria
38. IlepneHIUKYISIPHOCTD MIIOCKOCTEN
39. [Tpu3Hak nepneHIuKYJISIPHOCTH ABYX MIOCKOCTEN
40. HaxoxeHne yriioB Mex 1y IMJI0CKOCTSIMHU B Ky0Oe
4]. HaxoxaeHnne yrioB Mexy MIOCKOCTAMH B TUPAMUIE
42. TeopeMa o TpEX NepreHMKYIsIpax
43, Pemenue 3anau
44. Konmponvnaa paboma Ne4d no meme « Yenvt mexncoy npamslmu u niaocKo-
CIAMUY
Mmnozocpannuxu - 10 yacoe
45. IToHsiTE MHOTOTpAaHHUKA
46. [Ipu3Mma: npsimasi 1 HaKJIOHHAs




47.

bokoBas 1 110JIHast NIOBEPXHOCTH PU3MBI

48. [IpssMoyrobHBIN NTapajuiesIenuIe]] U €ro CBOMCTBa
49, [Tupamua
50. ITonHas MOBEPXHOCTh MUPAMUIbI
51. IIpaBuiibHasa U yceu€HHAsI TUPAMUbI
52. [IpaBusIbHBIE MHOTOTPAHHUKHU
53. CuMMeTpHs B IPOCTPAHCTBE: OTHOCUTEIBHO TOYKHU, MPSIMOM, IMIIOCKOCTH
54. Konmponvnan paboma No5 no meme «Muozozpannukuy
O0bEMBbI MHOTOTPAHHUKOB - 8 YacoB
55. ITonsitue 06 06bEMe
56. OcHOBHBIE CBOWCTBA 00BEMOB
57. O0bEM mapasuienenumnena
58. O0BEM TUPAMU B
59. OO0BEM NIpU3MBI
60. Brruncnenmne o6bEMOB Tel
61. Pemenue 3anau
62. Hmozosas ammecmauusn. Konmponvnas paboma Neb
IToBTOpenue - 8 yacon
63. IlocTpoeHne ceueHnii B MHOTOTpaHHUKE
64. Brrunciienne pacCTosSTHUN MEXy IBYMSI TOYKAMH, OT TOYKH J0 MPSIMOi
65 BrruucneHnue pacCTOsSHUI: OT TOYKHU 10 IUIOCKOCTH, MEXKY CKPELIUBAIO-
ITAMUCS TIPSIMBIMH
66. Brrunciienne yriioB MexXay CKpeIMBalOIMMHKCS TPSIMbIMHU
67. Beluncnenue yrioB MeXay IpsIMOU U INIOCKOCTBIO
68. Brruucnienne yrioB Mexay MIOCKOCTSIMU
MMOYPOYHOE IVTAHUPOBAHME 11 ki1acc, reomeTpust
No Jara Tema ypoka
) miaH | dbaxr
Tesia Bpamenus - 12 yacon
1. Ccdepa u map. Ilnomians noBepxHOCTH chepbl
2. B3anmMHuoe pacnionokenue cepsl U IIOCKOCTH
3. KacarenpHast mmockocTts K cepe
4. Ceuenus mapa
5. Humaap
6. [Tnomaas 60KOBOM M MOIHOM MOBEPXHOCTH LIMIIMHAPA
7. CedeHust WIJIMHAPA
8. Konyc
9. [Tnomans 60KOBO ¥ MOTHOM MOBEPXHOCTH KOHYCA
10. Cedenust KOHyca
11. KomOunHanwmst ten BpanieHus 1 MHOTOTPaHHUKOB
12. Konumponwvnaa paboma Nel no meme «Tena epauwjenusy
O0BbEMBI TeJI - S yacoB
13. [TonsiTre 06 06béMe. OCHOBHBIE CBOHCTBA 00BEMOB TE.
14. O06BEM UIHHIpA
15. O0BEéM KoHyCa
16. O0BEM mapa, I1apoBOTr0 CETMEHTA, IAPOBOI'0 CEKTOpa
17. Konmponvnasn paooma No2 no meme «Q0vémbl men»
BekTopbl 1 KOOpAMHATHI B IpocTpaHcTBe - 10 yacos
18. BekTop Ha miockocT 1 B mpoctpaHcTBe. ClI0KeHNE U BBIUNTAHUE BEKTOPOB
19. YMHOKEHHE BEKTOpA HA YUCIIO




20. PasnosxeHne BekTopa 1o TpéM HEKOMIUIAHAPHBIM BeKTopaM. IIpasuio
napajuienenunena
21. Pemrenue 3aiad, CBA3aHHBIX ¢ IPUMEHEHUEM IIPABUII ACUCTBUI C BEKTOpaMU
22. [IpssmoyrosibHas cucTeMa KOOpJMHAT B TpocTpaHcTBe. KoopanHaTel BeKTOpa
23. [Ipocreiimue 3a1a4n B KOOpAXHATAX
24. Yron mexay Bekropamu. CKalsipHOE IPOU3BEIECHUE BEKTOPOB
25. Brlunciienne yrioB Mexay NpsSMbIMU M TIJIOCKOCTSIMU
26. KoopanHaTHO-BEKTOPHBII METOA NTPU PEIEHUH F€OMETPUUYECKUX 3a7au
27. Hmozoeaa ammecmayus. Koumpononasa paboma Ne3
IloBTOpEeHHE, 06001IEHNE H CHCTEMATH3ALNS 3HAHMII - 7 4acoB
28. CeueHnsi MHOTOIPaHHUKOB
29. Haxoxnenue yrioB Mex 1y CKpEeIMBatOIUMUCS MPSIMbIMU
30. HaxoxaeHue yrioB Mexay IIOCKOCTSIMU
31. Brruncienne niomianeit MHOrorpaHHUKOB
32. Beruuciienne 006EMOB Tel
33. I1noniaay NoBEpXHOCTEN TEN BpalIEHUs
34, OOBEMBI TEN BpaIllEHUS
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