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Heaun n3ydyenus yueOHOro Kypca

BaxxHOCTh yueOHOr0 Kypca reOMETpUH Ha YPOBHE CPEIHEro 00I1ero oopazoBaHust 00yCIOBICHA MPaKTH-
YEeCKOH 3HAaUMMOCTBI0 METAIPEIMETHBIX U IPEIMETHBIX Pe3yJbTaTOB 00YUEeHUsI T€OMETPUU B HAllPaBICHUH
JMYHOCTHOTO PAa3BUTHUs 00yJaromuxcs, GopMUpoBaHus GYyHKIMOHATHHON MaTeMaTHYEeCKON rPaMOTHOCTH, U3Y-
YEHUs APYIHX y4eOHbIX JUCLMIUIMH. Pa3BuTHe y yyamuxcs MpaBUIbHBIX IPEICTABICHUH O CYIIHOCTH U IIPOMC-
XO0XKJIEHUH T€OMETPUYECKUX a0CTPAKIIHiA, COOTHOIICHUH PEATHHOTO U UACATBHOTO, XapaKTepe OTPAKECHUS MaTe-
MaTHYECKON HayKOM SBJICHUH U MPOLIECCOB PEATBbHOI0 MUPA, MECTE T€OMETPUU B CUCTEME HAayK U POJIM MaTeMa-
TUYECKOTO MO/ICTIMPOBAHNUS B HAYYHOM MMO3HAHHUHU U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPO-
BO33pEHMS ydallluXcs, a TAKXKe KaueCTB MBIIIUIEHUS, HEOOXOAUMBIX JUIs afanTalii B COBPEMEHHOM OOIIECTBE.

['eomeTpus sIBIIsIETCSI OMHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CpPEeHEro O0IIero o0pa3oBaHus, TaK KaKk
obecreynBaeT BO3MOKHOCTb U3y4EeHUs KaK JUCLMIIIMH €CTeCTBEHHO-HAYYHOUW HalpaBIEHHOCTH, TaK U I'yMaHU-
TapHOM.

Jlornueckoe MbIIIICHHE, POPMHUPYEMOE MTPU U3YUECHUH 00YUJaIOIIMMUCS MTOHATHHHBIX OCHOB T€OMETPHH
U TIOCTPOEHUH LIETIOYKHU JIOTHYECKUX YTBEPKIECHHUH B X0/Ie PEILICHHsI FEOMETPUYECKUX 3a/1a4, YMEHUE BbIABUraTh
Y OIIPOBEPraTh TMIIOTE3bl HETIOCPEICTBEHHO MCIIONB3YIOTCS MIPH PELICHUH 33124 €CTECTBEHHO-HAYYHOTO ITUKIIA,
B YaCTHOCTH U3 Kypca (pU3UKU.

YMeHne opueHTHPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00IaCTAX AEATEITLHOCTH
yenoBeka. OpueHTalus 4enoBeKa BO BpeMEHH U IIPOCTPAHCTBE — HEOOXOIMMOE YCIIOBHE €r0 COLMAIbHOTO Obl-
TS, popMa OTpaKEHHUST OKPYKAIOIIETO MUPA, YCIIOBUE YCIICIIHOTO IMO3HAHMS U aKTHBHOTO TIPEOOpa30BaHHS
neWicTBuTenbHOCTH. OnepupoBaHye IPOCTPAaHCTBEHHBIMU 00pa3aMu 00beINHACT pa3Hble BUAbl Y4UeOHOU U TpY-
JOBOM NESITETLHOCTH, SBIISIETCS OAHUM U3 PO(PECCHOHATBHO BAKHBIX KAaUeCTB, IOITOMY aKTyajbHa 33a1ada
(dbopmupoBaHUs y 00y4arOIIMXCsl IPOCTPAHCTBEHHOTO MBIIIUIEHUS KaK Pa3HOBUIHOCTU OOPa3HOT0 MBILIUIEHUS —
CYIIECTBEHHOT'O KOMIIOHEHTA B ITOJATOTOBKE K MPAKTHYECKOH JeSITEIbHOCTHA IO MHOTHM HaIPaBJICHUSIM.

Llenb ocBoeHus mporpammsl yueoHoro kypca «I'eomerpusi» Ha 6a30BoM ypoBHE 00ydeHUs — 001eo0pa-
30BaTEIbHOE U OOMICKYJIBTYpHOE Pa3BUTHE OOYUYAIOMIMXCS Yepe3 oOecreueHrue BO3MOKHOCTH MPHOOPETEHUS U
UCIOJIb30BAHUS CUCTEMAaTHUECKUX F€OMETPUUYECKUX 3HAHUM U JeHCTBUH, crielu(UYHBIX T€OMETPUU, BO3ZMOKHO-
CTH YCIICIITHOTO TPOJIOJKEHUST 00pa30BaHUs 110 CIIENUAIBHOCTSM, HE CBSI3aHHBIM C MTPHUKJIAHBIM UCIIOJIB30BaHU-
€M FeOMETPHUH.

[Tporpamma 1o reomeTpur Ha 6a30BOM ypOBHE MpeaHA3HAueHA Il O0YJAIONMXCsl CPETHEH IIKOJbI, HEe
WCTBITHIBABIIMX 3HAYUTENIBHBIX 3aTPYyIHEHHH Ha ypOoBHE OCHOBHOro o0miero odpaszoBanus. TakuMm oOpaszoM,
oOyyJaromuecst Ha 0a30BOM YpOBHE JIOJKHBI OCBOMTH OOIIME MaTeMaTHYECKUEe YMEHHsI, CBSI3aHHBIE CO crienuu-
KOl reoMeTpuu U HEOOXOMMBIE JUIS )KU3HU B COBpEMEHHOM ol1ecTBe. Kpome 3T0oro, OHM UMEIOT BO3MOXKHOCTh
W3YYUTHh TEOMETPHUI0 Oojiee TITyOOKO, ecli B JalbHEHIIEeM BO3HHKHET HEOOXOAWMOCTh B T€OMETPHUECKUX 3Ha-
HUSX B IPOQECCUOHATBHOMN IEATETbHOCTH.

JlocTrokeHue e OCBOSHHSI MPOrpaMMbl 00ECTIEYMBAETCSI PEIICHHEM COOTBETCTBYIOMIMX 3amad. [Ipuo-
PHUTETHBIMU 3a/1a4aMU OCBOEHUS Kypca «I'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 ki1accax sBISIOTCS:

e (opmupoBaHUE MpeNCTaBICHUS O TEOMETPHH KaK YaCTH MUPOBOW KYJIBTYPHl M OCO3HAHUE €€ B3aUMO-
CBSI3U C OKPY>KAIOLM MUPOM;

e (opMupoBaHUE MPEICTABICHUSI O MHOTOTPAaHHUKAX M TEJNaxX BPAIICHUS KaK O BKHEUIIINX MaTeMaTH4e-
CKUX MOJIEJISX, MO3BOJISIOMIMX ONMKMCHIBATh U U3y4aTh Pa3HbIC ABICHHS OKPY>KAIOLIETO MUPA;

e (opmmpoBaHWE YMEHHS pacro3HaBaTh HAa YepTeKaX, MOJENAX M B PEATbHOM MHUPE MHOTOTPAHHUKH U
TeJa BpalLIeHHUS;

® OBJIAJICHHE METOIaMH PEIICHUS 33/1a4 Ha TIOCTPOCHUS Ha N300paKEHUSIX IPOCTPAHCTBEHHBIX (pUTyD;

® (opmupoBaHUE YMEHHS ONEpUPOBATh OCHOBHBIMU MOHATUSMH O MHOTOIPAaHHUKAX U TeNaxX BpaIICHUs U
UX OCHOBHBIMH CBOHCTBaMHU;

® OBJIAJICHHE AITOPUTMAaMH pEIIEHUS] OCHOBHBIX THUIIOB 3a/1a4; (popMHUpOBaHME YMEHHUS MPOBOJUTH He-
CIIO’)KHBIC JIOKA3aTeIbHbBIC PACCYKICHHS B XOJI€ PEHICHUS] CTEPEOMETPUIECKHUX 33134 M 3a/1a4 C MPAKTHUYECKUM
cofiep>KaHUEM;

® pa3BUTHE WHTEIUICKTYAJIBHBIX H TBOPYECKUX CITOCOOHOCTEH O0YJarONMXCsl, TIO3HABATEILHONW aKTHBHO-
CTH, UCCIIEIOBATENbCKUX YMEHHUM, KpUTUYHOCTH MBIIIICHHS;

® (opmupoBaHue QyHKIMOHAIBLHON IPaMOTHOCTH, PEJIEBAHTHOW IT€OMETPUU: YMEHHUE PaclO3HABaTh MPO-
SBJICHUSI TEOMETPUYECKUX MOHIATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B PEabHBIX KU3HEHHBIX CUTYalUsAX U MpPU
U3YYEHHUH JPYTUX Y4€OHBIX IPEIMETOB, IPOSIBICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, (hOpMYIMPOBATh UX HA
A3BIKE TECOMETPUH U CO3/1aBaTh T€OMETPHUECKUE MOJIENIN, TPUMEHSATh OCBOCHHBIM Ir€OMETPUYECKHIA anmapar s
peLeHMs] TPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4, HHTEPIPETUPOBATh U OLICHUBATH MOTY4YE€HHBIE PE3YJIbTaThI.



OTnuuuTeNbHON 0COOEHHOCTHIO MPOTPAMMBI SIBJISETCSI BKIIIOYEHHE B KypC CTEPEOMETPUM B Haydaje €ro
W3yUYeHHs 3a/1a4, pellaeMbIX Ha YPOBHE MHTYMTHUBHOTO MO3HAHUA, U ONpPEACTEHHBIM 00pa30M OpraHU30BaHHAs
paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JOTHYECKOTO U MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET
POTEKaHWE UHTYUTHUBHBIX IPOLIECCOB, MOTUBHUPYET K JAaJbHEUIIEMY U3YUCHHUIO MIPEIMETA.

[Ipenmourenue oTAaTCsA HATJIAHO-KOHCTPYKTUBHOMY METOly OOyUY€HUsl, TO €CTh TEOpPETUYECKUE 3HA-
HUS IMEIOT B CBOEH OCHOBE UyBCTBEHHOCTH MPEAMETHO-IIPAKTUYECKOH IesTeNbHOCTH. Pa3BuTue npocTpaH-
CTBEHHBIX MPEACTABICHUN Y yJalIUXCs B Kypce CTEPEOMETPUHU IPOBOAUTCS 3a CUET PEllIeHUs 3aj]ad Ha CO3/IaHue
IIPOCTPAHCTBEHHBIX 00Pa30B U 3aj1ay Ha ONEPUPOBAHKE IPOCTPAHCTBEHHBIMH 0Opa3amu. Co3ganue obpaza npo-
BOJMTCS C OTIOPOM Ha HAIJIAIHOCTb, & ONIEPUPOBAHUE 00Pa30M — B YCIOBUSIX OTBJICYEHHS OT HATJISIAHOCTH,
MBICIIEHHOTO U3MEHEHHSI €r0 HCXOJHOTO COACPIKaHusI.

OcHoBHBIE cojepkaTenbHble TuHUN Kypca «l'eomerpum» B 10—11 kmaccax: «MuororpanHukm», «lIps-
MBI€ U IJIOCKOCTHU B MPOCTPAHCTBE», «Tena BpameHus», «BeKTopbl 1 KOOPIUHATHI B IPOCTPAHCTBEY. DopMupo-
BaHUE JIOTHYECKUX YMEHUHN pacrpeensieTcsi He TOJBKO MO COAepkKATeIbHBIM JIMHUSAM, HO U 10 ToJaM oOydeHus
Ha YPOBHE CpeIHEro 001ero oopa3oBaHusl.

Cogepxanne o0pa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTtaM ocBoeHus [IpumepHoit pado-
4ell IpOTrpaMMBbl, paclpeneIEHHBIM 0 ToAaM O00y4YeHHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI OBJIAJICHUE
Tr€OMETPUUYECKUMHU MOHSITUSAMU U HaBBIKAMH OCYIIECTBIISIOCH MOCIEI0BATENLHO U MOCTYIMATENbHO, ¢ COOMI0e-
HUEM TPHUHIXIA TPEEeMCTBEHHOCTH, YTOOBI HOBBIC 3HAHHS BKJIIOYAIMCH B OOMIYIO CHCTEMY T€OMETPUYECKHUX
MIPE/ICTAaBICHUM 00YJarOIIUXCsl, pacIIupsis U yriyonsis e€, 00pas3ysi IpOYHbIE MHOXKECTBEHHBIE CBS3H.

MecTo y4yeOHOro Kypca B y4eOHOM IJIaHe

B Y4eOHoM miiane Ha U3y4eHHe TreOMETPUU OTBOAMUTCS HE MeHee 2 yueOHBIX 4acoB B Heaento B 10 kiacce
u 1 yaeOHOrO yaca B Heneno B 11 kimacce, Bcero 3a jBa rojaa oOydenus He MmeHee 102 yueOHBIX yaca.
IInanupyemble mpeaMeTHbIE pe3y/ibTaThbl ocBoeHusi [IpumepHoii padoueii mporpaMmmMsl Kypca (1o rogam
00y4eHmus1)

[IpenMeTHbIe pe3ynbTaThl U3yYEHHs] T€OMETPUU Ha 0A30BOM YpOBHE OPHUEHTHUPOBAHBI HAa JOCTHKECHHE
YPOBHSI MaTeMaTHYECKOW TPaMOTHOCTH, HEOOXOIUMOTO Ul YCIIEUTHOTO PEIICHHS 3a/1a4 B PEaTbHON KU3HU U
CO3/IaHHE YCIOBHM JIsl UX OOIMIEKYIbTYPHOTO Pa3BUTHS.

OcBoenue yueOHOro kKypca «l'eomerpusi» Ha 0a30BOM YPOBHE CPEIHETO OOIIEro oOpa3oBaHUs IOJKHO
obecreunBaTh JOCTHKEHHE CIEIYIOUINX MPEeAMETHBIX 00pa30BaTeIbHbIX PE3yJIbTaTOB:

10 xknacc

e OrnepupoBaTh MOHATUSAMU: TOYKA, TPSIMAasi, TUIOCKOCTb.

[TpuMeHSATh aKCHOMBI CTEPEOMETPHH U CIICICTBUS M3 HUX MPH PEIICHIH T€OMETPHUYECKUX 3a7ad.

OmnepupoBaTh MOHATUSIMHE: MTAPATUICTBHOCTD U TMEPIICHIUKYISIPHOCTD TPSMBIX H TUIOCKOCTEH.

KnaccudunupoBars B3aMMHOE pacoI0KEHUE MPSAMBIX U TUIOCKOCTEH B MIPOCTPAHCTRE.

OnepupoBarh MOHATUSMU: IBYTPAHHBIN yroll, TpaHU JBYTPaHHOTO Yriia, peOpo JBYTPaHHOTO yria; JTUHEH-

HBIM yToJI ABYTPAHHOTO yTJia; rpalycHasl Mepa IBYTPaHHOTO yria.

e OreprpoBaTh MOHATHSIMA: MHOTOTPAHHUK, BBIMYKIIBIA H HEBBITYKIIBI MHOTOTPAHHHK, 3JICMEHTHI MHOTO-
IpaHHUKA, IPABWILHBIA MHOTOTPAaHHUK.

e Pacno3HaBaTh OCHOBHBIC BHbl MHOTOTPAaHHHUKOB (TUpaMU/a; MPU3Ma, IPSIMOYTOIBHBIA Mapajuieenune,
Ky0).

¢ KitaccupuimpoBare MHOTOTPAaHHUKH, BEIOMpAs OCHOBAHUS JUIS KJIACCU(UKAINN (BBIMTYKIbIC W HEBBITYK-
JIbIe MHOTOTPAaHHHKH; TIPAaBHIILHBIC MHOTOTPAaHHUKH; TIPSIMBIE ¥ HAKIIOHHBIE TIPU3MBI, ITAPAJLICIICTTATICBI ).

¢ OnepupoBaTh MOHATUSMU: CEKYINAsl IUIOCKOCTh, CEYEHNE MHOTOIPaHHUKOB.

¢ OOBICHATH MPUHITUIIBI TOCTPOCHUS CEUCHUMN, UCTIONB3YsI METOJ CIIE/IOB.
¢ CTpOUTH CEUEHHS] MHOTOTPAaHHHKOB METOJIOM CIIE/IOB, BHITIONHATE (BRIHOCHBIE) IJIOCKHUE YEPTEXKU U3 PH-
CYHKOB IPOCTBHIX 00BEMHBIX (QUTYP: BUJI CBEPXY, COOKY, CHU3Y.

e Pemarh 3a/1aui Ha HAXOXKJEHUE TEOMETPHUECKUX BEIMYMH MO 00pa3liaM WM alrOpUTMaM, IPUMEHSS 13-
BECTHBIC AHAJUTHUYECKHE METOJbI NMPHU PENICHUH CTAaHAAPTHBIX MATEeMATHUECKUX 3a]a4 Ha BBIYHCICHUE
paccTosHUN MEXIy ABYMsI TOUKaMH, OT TOYKH JI0 MPSIMOM, OT TOYKU JO IUIOCKOCTH, MEXKIY CKpEIIUBaro-
IUMHUCS] IPSMBIMH.

e Pemarh 3a1aun Ha HAXOXKJEHUE MEOMETPUUECKUX BEJIMYMH MO 00pasliaM WK alroOpuTMaM, IPUMEHSS U3-
BECTHBIE AHAJTUTHUYECKHE METObI MTPH PELICHUH CTaHIAPTHBIX MaTeMaTUYECKUX 3a7a4 Ha BHIYMCIICHUE yT-



JIOB MEXIy CKPEIIMBAIOIINMHUCS MPSMBIMH, MEXKIY HPSAMON M IUIOCKOCTBIO, MEXIY IIOCKOCTSIMH, /BY-
I'PaHHBIX YTJIOB.

e Bpraucnars 00bEMBI M TUIOMIAM TOBEPXHOCTEH MHOTOTPAaHHHUKOB (TpH3Ma, MUpaMHIa) C MPUMEHEHHUEM
(bOopMyIT; BEIYHCIISATH COOTHOILICHHS MEXY TUIONIAIIMH TIOBEPXHOCTEH, 00BbEMaMH 1T0100HBIX MHOTOTpaH-
HUKOB.

e OmnepupoBaTh NOHATHAMHU: CHMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U TNIOCKOCTh CHMMETPHUH; LIEHTP, OCh
IUIOCKOCTh CHMMETPUU (UTYPBHI.

e lI3BnekaTh, MpeoOpa3oBBIBATh U MHTEPIPETUPOBATH HH(POPMAIUIO O MTPOCTPAHCTBEHHBIX T€OMETPHYECKUX
¢burypax, npeacTaBICHHYIO Ha YepTekKax U PUCYHKaX.

e [IpumensaTp reomerpudeckue (akThl Uil PELICHUS CTEPEOMETPUYECKHX 3ajad, MPEAINoJiaralouiux He-
CKOJIBKO IIIar0B PEILICHHs, €CJIM YCIOBHUS IPUMEHEHUS 331aHbI B IBHOW (hopMme.

e [IpuMeHsATH MpOCTEHIINE MPOrpaMMHBIC CPEJICTBA U JIEKTPOHHO-KOMMYHHKALMOHHBIE CUCTEMBI IIPU pe-
IICHUH CTEPEOMETPUIECKUX 3aad.

e [IpuBOANTH PUMEPHI MATEMATUIECKUX 3aKOHOMEPHOCTEH B IMPHUPOJIE U KU3HU, PACIIO3HABATH MIPOSBICHNE
3aKOHOB IT€OMETPUHU B HCKYCCTBE.

e [IpuMeHSTH MOTy4YeHHBIC 3HAHUS HA MPAKTHKE: aHAIM3UPOBATh peallbHbIC CUTYAallUU U IPUMEHSAThH U3y4YCH-
HBIC TIOHATHUS B TPOLIECCE TIOMCKA PEIICHUs MaTeMaTu4ecKu CPOpMyIHMPOBAHHOMN MPOOIEMBI, MOJEIHPO-
BaTh peajJbHBIC CUTYAIlMH HA SI3bIKE TEOMETPHH, WCCIIEAOBATh MOCTPOSHHBIE MOJEIN C HCIOJIb30BaHHEM
reOMETPUYECKUX MOHATHH M TEOpeM, ammapara ajareOpbl; pellaTh MPaKTHYeCKUe 3a/1aud, CBSI3aHHBIC C
HAXO0XXKJICHUEM T'€OMETPUYCCKIX BEIINIHH.

Conep:xanue yueOHoOro kypca (mo rogam o0ydeHus)

10 xknacc

IIpsimble ¥ MII0CKOCTH B IPOCTPAHCTBE

OcHoBHbIE TOHATHS CTEpeoMeTpuu. Touka, Ipsmasi, INIOCKOCTb, MpocTpaHCcTBO. [loHsATHE 00 akcuomaTu-
YECKOM IIOCTPOEHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMHOe pacnosioxkeHue IpsMbIX B IPOCTPAHCTBE: MIEPECEKAIOIIUECS, TapaJUIEIbHbIE U CKPELIUBAIOIIU-
ecst mpAMble. [lapanienbHOCTh MPSMBIX U TUNIOCKOCTEN B IPOCTPAHCTBE: MapajlleIbHbIE IPSIMBIE B IPOCTPAHCTBE;
MapajuIeIbHOCTh TPEX MPSIMBIX; MapaJIeIbHOCTh IPSIMON U TUIOCKOCTH. YTJIbl C COHAIIPaBIEHHBIMU CTOPOHAMY;
yroJl MeXAY IPSIMBIMU B POCTpaHCTBE. [[apamnenbHOCTh MIIOCKOCTEN: MapaienbHble INIOCKOCTH; CBOMCTBA Ia-
paienbHbIX MiockocTel. [IpocTeiiine npocTpaHcTBEHHBIE (PUTYPHI HA TUIOCKOCTH: TETpadap, KyO, mapanene-
IIUTIE]T; TOCTPOECHUE CEYEHUN.

[leprieHAUKYIAPHOCTD NPSIMOM U TUIOCKOCTH: NEPIIEHIUKYISPHBIE NPSAMbIE B IPOCTPAHCTBE, MPsIMbIE Ia-
paJIIIENbHBIE U NIEPIEHAUKYIISIPHBIE K IUIOCKOCTH, IPU3HAK NEPIEHANKYIISIPHOCTH NPSAMON U MJIOCKOCTH, TEOpPEMa
0 HpPsIMOM MEPIEHINKYISAPHON IJIOCKOCTH. YIUIBI B MPOCTPAHCTBE: YroJ MEXKAY HMPSAMON M INIOCKOCTBIO; JBY-
TPaHHBIM yroJl, JUHEWHBINA YroJl ABYTPaHHOTO yria. [lepneHauKymnsp ¥ HaKJIOHHBIE: PACCTOSHUE OT TOYKH 0
IJIOCKOCTH, PAacCTOSHUE OT MPSAMOM A0 IUJIOCKOCTH, MPOeKIus (Urypbl Ha IUIOCKOCTh. llepneHauKyaspHOCTh
IJIOCKOCTEH: MPU3HAK NMEPIEHANKYISIPHOCTH IBYX IIockocTel. TeopeMa o TpEX NmepneHauKyspax.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOTPAHHNKA, OCHOBHBIE 2JIEMEHTHI MHOTOI'PAHHUKA, BBIIYKJIBIE U HEBBIYKJIbIE MHOTOTPaH-
HUKH; pa3BEpTKa MHororpaHHuka. I[Ipusma: N-yroigpHas mpu3Ma; rpaHM M OCHOBaHUS MPU3MBI; MpsMas U
HaKJIOHHAas MPU3MbI; OOKOBAs U MOJIHAs TIOBEPXHOCTH NMpU3MBL. [lapamienenunes, npsMOYTrONbHBIN Mapasiene-
nunen u ero cBoicra. [lupamuaa: N-yronpHas mUpamuia, TPaHd U OCHOBAaHHE MUpPaMUAbI; OOKOBas U MOJIHAs
MOBEPXHOCTh MUPAMU/IBI; IPAaBUIIbHAS U yCeUEHHAs] MUpaMUAa. DJIEMEHTHI NpU3Mbl U mupaMusl. [IpaBunbHbIe
MHOTOTPaHHUKU: MOHSATUE MPABUIBHOIO MHOTOIPAaHHUKA; MPAaBUIJIbHAS MPU3Ma U MpaBWIbHAS NUpaMUaa; Mpa-
BUJIbHAS TPEYroJjibHAs MUpaMUJa U MpaBUIbHBIN TeTpadip; kKyO. [IpeacraBienue o nmpaBHIIbHBIX MHOTOTPaHHU-
Kax: OKTa3p, JoJAeKa’ap U ukocadap. CeueHus npu3Mbl U MUPaAMUIbIL.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENBHO TOYKH, MPSAMOM, INIOCKOCTH. DIEMEHTHl CHM-
METpUU B IUpaMuJax, napauieiaenuneaax, NpaBUabHbIX MHOTOTPAaHHUKAX.

Brruncnenue 31eMeHTOB MHOTOTPAaHHUKOB: pE€0Opa, nuaroHan, yrisl. [Inomans 60KOBOM MOBEPXHOCTH U
MIOJTHOM TOBEPXHOCTH NPSMON MPU3MBI, TUIONIA/1b OCHOBAHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH HPSMON MpHU3-
MblI. [Tmommaae 60KOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABUIILHOM MUPAMUIBI, TEOPEMa O TUIOMIAAN YCEUEHHOM
nupamubl. [TorsTre 06 00béMe. OOBEM MHPaMUIBI, IPU3MBIL.

[Tono6usle Tena B mpoctpancTBe. COOTHOLIEHUS MEXKIY TUIOLIAISIMU MTOBEPXHOCTEN, 00BEMaMH o700~
HBIX Tell.



TemaTnuyeckoe IJIAHMPOBAHME Y4eOHOI0 Kypca (1mo rogam o0ydeHus)

10 kaacc (68 yacoB)

Ha3zBanue OcHOBHOE cOJIepKaHNE OCHOBHBIE BUJIBI IEITEITLHOCTH YUAIIUXCSI
paszzuena
Benenne B | OCHOBHBIEC IOHSTHS CTEPEO- AxTyanu3upoBaTh (aKThl ¥ METOABI IJIAHUMETPUH, peje-
CTepeoMeT- METPHUH: TOYKA, IIPsIMasi, IUIOC- | BaHTHBIC TEME.
puto KOCTb, TIpocTpancTBo. [IpaBu- [Tonmyyats mpeacTaBiaeHUs O MPOCTPAHCTBEHHBIX (PUTypax,
(10 9) J1a N300pKEHUS HA PUCYHKAX: | pa30upaTh NpOCTEHIITNE MpaBHiIa H300paKeHUs ATUX (PUTyp.
M300paKeHUs MII0OCKOCTEH, Ma- N306pakaTh NpsAMYIO U IJIOCKOCTh HA PUCYHKE.
paJUIeIbHBIX PSMBIX (OTpE3- Pacrnio3HaBaTh MHOTOTpaHHUKH, TTHPAMHIy, KyO, Ha3bIBaTh
KOB), CepeIuHbI OTpe3ka. [1o- | uX IeMeHTEHI.
HSTHSI: TIEPECEKAIOIIHECs Jlenatb pUCYHOK Ky0a, MUpaMuIbl, HAXOAUTh OIIUOKH B
TUIOCKOCTH, TIEPECEKAIONINECs | HEBEPHBIX H300PaKECHUSAX.
npsiMasi ¥ MI0CKOCTb. 3HAKOMHUTBHCS C CEUCHUSMHU, C METOZOM CIIEIOB; UCIOIB30-
3HAKOMCTBO C MHOTOTPAaHHHU- | BaTh ISl IOCTPOCHHS CEYEHHsI METOJ| CIEA0B, KPaTKo 3allu-
KaMu, W300paK€HHEe MHOTO- | ChIBATh IIAT¥ OCTPOCHHS CEUCHHUSL.
IPaHHUKOB HAa PHUCYHKaxX, Ha PacrniosHaBath BUjI ce4eHUs M OTHOUICHUH, B KOTOPBIX Ce-
MPOEKIIMOHHBIX yepTekax. | YeHUe JeNUT pedpa KyOa, HaXOAUTh IJIONIA (b CCUYCHHUS.
HauanbHbie cBeieHHs 0 KyOe u Hcnonp3oBark moo0ue mMpu pelieHuy 3ajad Ha MOCTpoe-
nupamuzie, UX pa3BEPTKH M | HUE CEUCHUH.
monenu. CedeHus MHOTOTrpaH- 3HAKOMUTBCA C AKCHMOMATHMUYECKHUM IOCTPOECHUEM CTEpEeo-
HUKOB. METPHUH, C AKCHOMaMH CTEPEOMETPUH H CIECTBUSIMHU U3 HUX.
[ToHsiTHE 00 AKCMOMATHYECKOM WmocTpupoBaTh aKCHOMBI PUCYHKaMHU M NIPHUMEPaMU U3
MOCTPOGHUU  CTEPEOMETPHH: | OKPYXKaIOIIEeH 00CTaHOBKHU
AKCUOMBI ~ CTEPEOMETPHH U
CJICZICTBHS U3 HUX
[psimbie | B3aumnoe pacriooxeHue AxTyanu3upoBaTh (aKThl ¥ METOABI IJIAHUMETPUH, pee-

U IUIOCKOCTH

B NPOCTpPAH-

ctee. Ilapan-

JICIbHOCTD

MIPSIMBIX H

IUIOCKOCTEM
(12 9)

IpsIMBIX B IIPOCTPAHCTBE: IIE-
peceKaroluecs, napauieabHble
Y CKPEILMBAIOIINECS TIPSIMBIE.
[TapayeabHOCTB NPSMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE:
napaJuleJIbHbIE IPSIMBIE B IIPO-
CTPaHCTBE; NapauIeIbHOCTD
TPEX MPSIMBIX; APAIIIEIBHOCTD
IIPSIMOM M TNIOCKOCTHU. YTIIBI C
COHAIIPaBJIICHHBIMU CTOPOHAMU;
yroJl MeXay IpSMbIMH B TIPO-
CTPaHCTBE.

[TapaysienbHOCTh TUIOCKOCTEH:
napajuleJIbHbIE IJIOCKOCTH;
CBOMCTBA IapajuIeIbHbIX
IIJIOCKOCTEM.

[Ipocreiimne MpPOCTPaHCTBEH-
Hble (UIyphl Ha IJIOCKOCTH:
TeTpadap, KyO, mapasienenu-
eJT; IOCTPOECHUE CEUEHU I

BaHTHBIE TEME, IPOBOJUTH AHAJIOTUH.

[lepeuncnarb BO3MOMKHBIE CHOCOOBI PAaCIONOXKEHUS IBYX
IPSIMBIX B IIPOCTPAHCTBE, NJUIFOCTPUPOBATH UX HA IIPUMEpaXx.

JlaBaTh omnpeneneHne CKpelMBaroIIuXcs IpsIMbIX, GopMy-
JIMPOBATh MPU3HAK CKPCHIMBAIOIIUXCSA NPAMBIX W IMIPUMCHATH
€ro MpHU PELICHUH 3a/1a4.

Pacno3naBatk npusMy, Ha3bIBaTh €€ SJIEMEHTBHI.

Ctpouth cedeHns MpU3Mbl Ha TOTOBBIX YEPTEkKaxX.

[lepeuncnsiTb BO3MOXHBIE CLIOCOOBI B3aUMHOTI'O PacIoio-
JKEHUS IPAMOH U IIJIOCKOCTU B IPOCTPAHCTBE, IPUBOAUTD CO-
OTBCTCTBYIOIIUEC ITPHUMEPEI U3 peaHBHOﬁ JKU3HU.

JlaBaTh omnpeneneHue NapauieIbHOCTH NPSIMON U IIJIOCKO-
CTH.

@opMyIMpOBaTh NpPHU3HAK MAPAJUIEIBHOCTH MPSMOM H
IIJIOCKOCTH, YTBEPKIAECHUE O PSIMOM NIEPECEUEHMS ABYX IIOC-
KOCTEH, MPOXOIALINX Yepe3 MapajlIeIbHbIE IPSIMBIE.

Pemarp mpakTHueckue 3ajaud Ha MOCTPOEHUE CEYeHUI
MHOTOTpaHHHKA.

OOBSCHATH cCllydad B3aUMHOTO PACIIONIOXKEHHS IUIOCKO-
CTen.

JlaBaTh ompejesieHue MapajljieNIbHbIX TIOCKOCTEH; MPUBO-
JUTHh TIPUMEPBI U3 pealbHOM XU3HU U OKpyXaroled odcra-
HOBKH, WITIOCTPUPYIOIIKE NapaieIbHOCTh IIOCKOCTEH.

Hcnonp30BaTh NpU3HAK MapalIeIbHOCTU JBYX IIJIOCKO-
CTEe, CBOMCTBA MapalIeNIbHBIX MJIOCKOCTEH MPHU PEIICHUU 3a-
Jlad Ha TIOCTPOEHHUE.




OOBACHATB, YTO HA3bIBAETCS MApAJIEIbHBIM IPOEKTUPO-
BaHUEM U KaK BBINOJIHACTCSA IPOSKTUPOBAHUE PUTYp HA
IJIOCKOCTB.

N3o6pakaTh B mapajuieIbHON NMPOEKLUUU pa3IHMyHbIC Teo-
METpUYECKUe PUTypHI.

MonennpoBaTh peanbHble CUTyallUd Ha SI3bIKE T€OMETPUH,
UCCIJIE0BATh IOCTPOCHHBIE MOJEIH C HCIOJIb30BAHUEM TI€O-
METPUYECKUX ITOHATHUH.

Hcnonp30BaTh Npy pelIcHUM 3aJad Ha MIOCTPOCHHE Ceue-
HUH MOHATUE MapaJIeNbHOCTH, IPU3HAKK U CBOWCTBA mapall-
JICJIBHBIX IPSIMBIX HA IIJIOCKOCTH

Ilepniennu-
KYJISIDHOCTh
MPSMBIX U

IIOCKOCTEH

(12 9)

[lepieHIUKYIApHOCTE  Ips-
MOM M IUIOCKOCTH: NEPHEHIU-
KYJIIpHbIE MpsMBIE B IIPO-
CTpPaHCTBE, IpsMbIE Iapaj-
JEJIBHBIE W IEPHEHAMUKYISAP-
Hble K IIJIOCKOCTH, NpHU3HAK
NEPIEHAUKYIIIPHOCTH TIPSIMOU
U IUIOCKOCTH, T€OpeMa O Ips-
MOM NEPIEHIUKYISIPHON
IUIOCKOCTH

IlepnenauKyisip 1 HaKJIOHHBIE:
paccTosiHue OT TOYKH O IUIOC-
KOCTH, PacCTOSIHUE OT IPSIMOU
JI0 IIJIOCKOCTH.

AxTyanu3upoBaTh (akThl U METOABI IJIAHUMETPUH, peje-
BAaHTHBIE TEME, IIPOBOJUTDH aHAJIOTUU.

OOBACHATb, KaKOW YroJl Ha3bIBae€TCs YIJIOM MEXIy Iepe-
CEKAIOUIMMUCS NPSIMBIMM, CKPELUIMBAIOIIMMUCS IPSMBIMU B
IIPOCTPAHCTBE.

JlaBaTh onpeneneHne NEpIeHIUKYIAPHBIX NPSAMBIX U Mps-
MOMH, NEPIICHIUKYIIAPHON K IIOCKOCTH.

HaxomuTs yriael Mexay CKpEIIMBAIOIIMMUCA NPSIMBIMU B
Ky0Oe U nmupamue.

[TpuBOIMTE IPUMEPBI U3 PEAJIBHOM )KU3HU U OKPY’KaOILEH
00CTaHOBKH, WIIIOCTPUPYIOIINE NEPIEHIUKYISIPHOCTD Mps-
MBIX B IPOCTPAaHCTBE U MEPHEHAMKYIAPHOCTh MPSAMOM K
IJIOCKOCTH.

®opMynMpoBaTh NPU3HAK NEPIEHANKYIIPHOCTH NPIMON
U TUIOCKOCTH, IPUMEHSTD €r0 Ha NMPaKTUKE: 0OBACHATD NEp-
NEHIUKYISPHOCTh pedpa KyOa 1 TuaroHaiy ero rpaHu, KOTo-
pasi ero He COJIeP’KUT, HAXOAUTD JUIMHY JUaroHanu Kyoa. Bei-
YUCJIATH BBICOTY IPABWIBHOW TPEYTOJIBHOW U ITPAaBUILHON
YEeTHIPEXYTOJIBHON MUpaMuU/ 110 AJMHAM pEdep.

Pemate 3aauv Ha BBIYUCIICHUS, CBS3aHHBIE C IEPIICH]IH-
KYJISIPHOCTBIO IIPSMOM M IUIOCKOCTH, C MCIOJIb30BaHUEM IIpU
pELICHUH TUIAHUMETPUUECKUX (PaKTOB U METO/IOB.

OOBSICHSTH, UTO Ha3bIBAIOT MEPIEHIUKYISIPOM M HAKJIOH-
HOHM U3 TOYKM K IUIOCKOCTH; IIPOEKIUEN HAKIOHHOU Ha IUIOC-
KOCTb. OOBSICHATH, YTO HA3BIBAECTCS PACCTOSIHUEM: OT TOUKH
JI0 TUIOCKOCTH; MEXKAY MapauIeIbHBIMU INIOCKOCTAMU; MEXKIY
IIPSAMOM Y MAapajuIeIbHOM € TNIOCKOCTBIO; MEXy CKpEIIMBa-
IOLLMMHUCS IPSIMBIMH.

Haxomuts 3TH paccTosSHHS B HMPOCTHIX cly4asx B KyoOe,
npamMuze, NpusMe.

MopennpoBaTh peajbHbIE CUTYalluu Ha SI3bIKE TEOMETPUH,
UCCJIEN0BATh MOCTPOCHHBIE MOJEIH C MCIOJIb30BAHUEM TI'€O-
METPUYECKUX TOHATHH.

Hcnonws30Barh MpU pelICHUU 3a7a4 Ha IOCTPOCHHUE ceye-
Huit teopemy Iludaropa, cBoiicTBa NPSIMOYrOJBHBIX Tpe-
YTOJIbHUKOB.

Vrisl
MEXIY Tpsi-
MBIMH U
IUIOCKOCTSIMH

(10 9)

VYrnel B IpOCTPaHCTBE: yroi
MEXy IPSIMON U TIOCKOCTBIO;
JBYTPAaHHBI YIOJl, JUHEHHBIN
yroJl ABYTPaHHOI'O yria.

[lepieHAUKYIAPHOCTE  IJIOC-
KOCTEH: IIPU3HAK NEPICHAUKY-
JAPHOCTH JIBYX ILJIOCKOCTEM.
TeopeMa 0 Tpéx nepHeHAUKY-

AKTyanu3upoBaTh (QakThl U1 METOJbI IJIAHUMETPUH, pelie-
BaHTHBIE TEME, IPOBOJUTH AHAJIOTUH.

JlaBaTh onpeneneHue yria Mexay NpsMOd U IJIOCKOCTBIO,
(bopMyIHpoBaTH TEOpEMY O TPEX MEPHEHIUKYIApax U 0OpaT-
HYIO K HEH.

Haxonuts yrom Mexay NpsMON U INIOCKOCTBIO B MHOI'O-
TPaHHUKE, PACCTOSIHUE OT TOYKU A0 NPSAMOM Ha IJIOCKOCTH,
UCIIONIBb3Ysl TEOPEMY O TPEX meprneHaukyispax. [IpoBogurs Ha




aspax

YyepTexe NEPHEeHIUKYIAP: U3 TOYKH Ha NMPSAMYIO; U3 TOYKHM Ha
IIJIOCKOCTb.

JlaBaTh onpezeneHue IBYTPaHHOrO YIJla U €ro 3JIE€MEHTOB.
OOBACHATH PABEHCTBO BCEX JMHEWHBIX YIJIOB JIBYTPAHHOTO
yria.

HaxonuTe Ha yepTexke IBYTrpaHHBIM yron npu pedpe mu-
pamMubl, IPU3MBI, NTapaJlIeIICIUIEea.

JlaBaTh onpenencHue yria MexXIay MI0CKOCTAMMU.

JlaBatb onpeneneHue U GOpMyJIMpOBaTh NPU3HAK B3aUMHO
NEPIEHIUKYIISIPHBIX TUIOCKOCTEH.

HaxonuTs yrisl MeXay IUIOCKOCTSIMH B KyOe U MUpaMHUIe.

Hcrnonb30BaTh NpU PELICHUH 3a1a4 OCHOBHBIE TEOPEMBI U
METO/IbI IIJITAHUMETPUH.

MopnennpoBaTh peajabHbIE CUTyalluu HA SI3bIKE TEOMETPUH,
UCCJIE0BATh IOCTPOCHHBIE MOJEIH C HCIOJIb30BAHUEM TI€O-
METPUYECKUX ITOHATHUH.

Hcnonp30BaTh Npu pelIeHUM 3aJad Ha MIOCTPOCHHE Ceue-
HUW COOTHOUIEHUS B NIPSIMOYTOJIBHOM TPEYTOJIbHUKE.

MHororpan-
HUKH

(10 9)

[loHsiTHE MHOTOTpaHHUKA, OC-
HOBHBIC  DJICMEHTBHI  MHOTO-
TPAaHHUKA, BBINYKJIbIE U HEBbI-
MYKJIbIe MHOTOTPAaHHUKH, pas-
BEPTKAa MHOTOTpaHHUKA.
IIpu3ma: nN-yronbHas Ipu3Ma;
rpaHu U OCHOBAHUS MPU3MBI;
npsiMasi 1 HaKJIOHHAsI TPU3MBI;
0OKOBas 1 MOJTHAs TTOBEPX-
HOCTb nipu3Mel. [Tapamienenn-
nej, NpsAMOYTOJIbHBIN Mapai-
JIEJIETIUIIE] U €TO CBOMCTBA.
[lupamupa: n-yrosbHas mnupa-
MUJIa, TPAaHU U OCHOBAaHUE TTH-
pamuabl; OOKOBasi M TOJIHAs
MOBEPXHOCTh MHUPAMUJIBI; TIpa-
BUJIbHAsI M YycCeUY€HHas Nupa-
MH/JIA.

DJIeMEHTHI TPU3MbI U TUPAMHU-
JIBL.

[IpaBunbHBIE MHOTOTPaHHUKH:
MOHSITHE TPABWJIBHOTO MHOTO-
TpaHHUKA; IpaBUJIbHAS MPU3Ma
W TIpaBUJIbHAS MMHpaMUA; Tpa-
BUJIbHASL TpEyrojibHas mupa-
MU/JIa U TIPABUIIBHBIA TETPadp;
ky0. IlpeacraBmenue o mpa-
BHITHHBIX MHOTOTPaHHHUKAX:
OKTas3Jp, JOJEKa’Ap M HKOCa-
37p.

CummeTpusi B TPOCTPAHCTBE:
CUMMETpPHS OTHOCHUTEIILHO
TOYKH, NPSAMOM, IUIOCKOCTH.
DJIEMEHTbl CUMMETPHHM B IIH-
pamuaax, napajuiesienumenax,
MPaBWJIbHBIX MHOTOIPaHHUKAX.
Brranciienue 31eMEHTOB MHO-

AxTyanu3upoBaTb (akThl U METOABI IJIAHUMETPUH, peje-
BAHTHBIE TEME, IIPOBOJUTH AHAJIOTUU.

[JlaBaTh omnpeneseHue MapajuleNenuIea, paclo3HaBaTh
€ro BHJIbl U U3y4aTb CBOMCTBA.

JlaBaTh ompeneneHue NUPaMU/bl, PACIIO3HABATh BUbI I1H-
pamua, GOpMyJIMPOBAaTh CBOMCTBA pEOEp, TpaHel U BBICOTHI
IIPABWJIBHOM NUPaMU/BbI.

HaxonuTh miomane momHoi u OOKOBOM MOBEPXHOCTH MH-
pamubl.

JlaBaTp onpeneneHne yce4EHHONW NMUpaMUIbl, HAa3bIBAaTh €€
JJIEMEHTBL.

®opMynHpoBaTh TEOPEMY O IJIOLIAAN OOKOBOM MOBEPXHO-
CTHU IIPaBUJILHOM YCEYEHHON TUPAMUIBI.

Pemate 3a1a4n Ha BBIYMCIICHHE, CBSI3aHHBIC C NMMPAMHUJIA-
MU, a TaK)Ke 3aJ1a4d Ha IIOCTPOCHUE CCUCHMUIA.

JlaBaTp omnpeneneHne Npu3Msl, PaClO3HaBaTh BUJIBI IPU3M,
n300pakaTh MPU3MBbI Ha YepTEKe.

Haxonuth 1uiomazps MosHOW WM OOKOBOW TMOBEPXHOCTH
IIPU3MBL.

N3yuaTe cooTHOmeHus: Ditnepa s yucia pédep, rpaHe
Y BEPILLIUH MHOTOTPaHHHUKA.

N3yuaTe BUIBI NMPaBUIBHBIX MHOIOTPAHHUKOB, UX Ha3Ba-
HUA U KOJIMYECTBO I'PaHEM.

N3yuaTp CHMMETPHIO MHOTOTPAHHUKOB.

OOBACHATH, KaKu€ TOYKH Ha3bIBAIOTCS CHUMMETPUYHBIMU
OTHOCHUTENIBHO JAaHHOW TOYKH, MPSAMOW HIIM IJIOCKOCTH, YTO
Ha3bIBAIOT LEHTPOM, OCBIO WJIM IUIOCKOCTBIO CUMMETpUU (HU-
TYpBL.

[TpuBOANTH MpUMEpPBl CUMMETPUUYHBIX (PUTYp B apXUTEK-
Type, TEXHUKE, IPUPO/IE.

MopenupoBaTh peajabHbIE CUTYallUU HA SA3BIKE TEOMETPUH,
HCCJIEN0BATh MOCTPOCHHBIE MOJENIH C HMCIOJIb30BAHUEM T€0-
METPUYECKUX TOHATHH, UCIOIb30BaTh MOJ00ME MHOTOTPaH-
HUKOB.




rorpaHHUKOB: pEOpa, AuaroHa-
v, yriasl. Ilnmomans GokoBoOit
MOBEPXHOCTU M TIOJHOW TO-
BEPXHOCTH TPSMOU TPU3MBI,
IUIOIIAa/Ib OCHOBaHUM, Teopema
0 OOKOBOH IMOBEPXHOCTU MpS-
Mo#t mpu3Mmbl. [Lmomanb Goko-
BOM IOBEPXHOCTHU U IIOBEPXHO-
CTH TPaBWIBHOW MHpaMUIbI,
TeopeMa O IUIOIMAT OOKOBOMU
MOBEPXHOCTU YCEUEHHOW IH-
paMuIbl

O06BEMBI [Torsitne 006 o00BEME. OOBEM AKTyanu3upoBaTh (GaKThl U METOJBI IJIAHUMETPUH, pelie-
MHOTOTpaH- | MUPaMUJIbI, IPU3MBI BaHTHBIC TEME.
HUKOB OOBSCHATD, KaK U3MEPSIOTCS 00BEMBI TEIl, IIPOBOJIS aHAJIO-
(8 u) THI0 C U3MEPEHHEM IUIONIA/Iell MHOTOYTOJIbHUKOB. Dopmyu-
pOBaTh OCHOBHBIE CBOWCTBA 00BEMOB.
N3ydarh, BBIBOOUTH (OpPMYNBI 00BEMA MPSIMOYTOJIHLHOTO
napasuieNienunena, IpusMbl U MHPAMUIBL.
Beraucnsate 00bEM MPU3MBI ¥ TUPAMUJIBI TI0 UX AJIEMEHTAaM.
[IpumeHsITh 00BEM TS PELICHUS] CTEPEOMETPUIECKUX 3a/1a4
1 JIUTS HAXOXKJICHUSI TCOMETPUUYCCKUX BEITUUHH.
MonennpoBaTh pealbHbIE CUTyallMd Ha SI3bIKE T€OMETPUH,
UCCIIEIOBATh MMOCTPOSHHBIE MOJEIH C MCIIOJIBb30BaHUEM I'€O-
METPUUYECKUX MOHSATUI
[ToBTOpeHwue: [TocTpoeHue ceuenuii B Ctpouts ceueHrne MHOTOTPaHHHUKA METOIOM CIIEJIOB.
CCUCHUS, MHOTOTpaHHHUKE. JlaBaTh ompenielICHHE PacCTOSTHUS MEX Ty (purypamu.
paccTosiHus U Brruncnenme paccTosHMIA: Haxomuth paccTosHre Mexay mapaiiedbHbIMU MIOCKOCTS-
YTIIBI MEXy IBYMSI TOUKAMH, OT MU, MEXIY TUIOCKOCTBIO W TIapalICILHON € MPsSMOi, MEXKITY
(8 1) TOYKH JI0 MIPSIMOM, OT TOUKH JI0 | CKPEIIMBAIOIIMMHUCS MPSMBIMHU.
TJIOCKOCTH; MEXKTY CKpEIITH- CTpouTh JIMHEHHBIM yrojl JABYIPAHHOTO yIja Ha 4YepTeke
BAaIOIIUMUCS TIPSIMBIMHU. MHOTOTPaHHHUKA M HAXOJIUTh €r0 BEINYUHY.
Brruncnenue yriioB: Mex- HaxomuTh yritel MeXIy TIIOCKOCTSIMU B MHOTOTPaHHHUKAX
Ty CKPEIIMBAOIIHUMHUCS TTPSI-
MBIMH, MEX]1y MPSMOH U IJI0C-
KOCTBIO, JIBYTPAHHBIX yIJIOB,
YIJI0B MEXKIY TIOCKOCTSIMU
11 knacc
HazBanwue OcHoOBHOE cojiep:KaHue OcHOBHBIE BUIBI ACATETLHOCTU YUAIIUXCS
paznena
Tena Bpame- | Cdepa u map: HeHTp, paauyc, | AKTyaIu3upoBaTh (akThl U METOJbl TUIAHUMETPUH, pelie-
Hus (12 9) JUaMETp; TUIONIAJb MMOBEPXHO- | BAHTHBIC TEME, IIPOBOIUTEH aHATOTHH.

ctu chepsl. BzaumHoe pacro-
noxxeHne chepsl U MI0CKOCTH,
KacaTeJbHas IIOCKOCTh K ce-
pe; Tomaask chepwl.
N300paxkenue cdepspl, ma-
pa Ha TTOCKOCTH.
Ceuenus mapa.

JaBath ompenenenus chepsl u Imapa, UX IEHTpa, paauyca,
nuametrpa. Ompenenste cdepy Kak (Gurypy BparieHus
OKPY>KHOCTH.

HccnenoBaTh B3aMHOE pacioyiokeHue chepsl U MIOCKOCTH,
IBYX cdep, WLTIOCTPUPOBATH 3TO HAa YEPTEkKAX U PUCYHKAX.
@opMyJIUPOBATH ONPEACICHUE KacaTeIbHOM IUIOCKOCTH K
cdepe, CBOICTBO U MPU3HAK KacaTeIbHOM MIOCKOCTH.
3HAKOMUTHCS € T€OJIE3NIECKUMU JTMHUSIMHU Ha cdepe.

[unuHapuyeckas IIOBEPX-
HOCTh, OOpa3yrolIue IUINH-
JPUYECKOM MOBEPXHOCTH, OCh
HUJIUHAPUYECKOW  TOBEPXHO-

OOBACHATH, YTO HA3BIBAIOT LWJIMHAPOM, HA3bIBaTh €ro Hiie-
MEHTBI.

N3yuaTh, OOBACHATH, KaK MOJYYUTh LIWIMHIP MyTEM Bpalie-
HUS IPSIMOYTOJIBHUKA.




ctiu. llwimHap: ocHOBaHMA U
OOKOBasi MOBEPXHOCThb, OOpa-
3ylolas ¥ och; Ijouiags 0o-
KOBOM Y MOJIHOW MOBEPXHOCTH.
N300pakeHne NIUIMHIpA Ha
IJI0CKOCTH. Pa3Béprka nuime-
apa.

Ceuenust nHIIMH]Ipa (TIOCKO-
CTBI0, IIApAJUIEIIbHON WX IIEP-
NEHAUKYJISIPHON OCH IWJIMHIPA)

BriBoguTh, MCHONB30BaTh (OPMYIBI JJISI BBIYUCICHHUS TLIO-
aiu OOKOBOM MOBEPXHOCTH IUIUH/PA.

N3yuars, pacno3HaBaTh pa3BepTKy HWJIUHAPA.

N3o00pakaTh MWIMHAP U €r0 CEYEHUS IJIOCKOCThIO, MPO-
XOJSIIEH Yepe3 ero 0Ch, MapauiebHON WM TEPICHIUKYIISIP-
HOM1 OoCH.

Haxonute miomaan dTHX CEUYEHUH.

MopenupoBaTh peajbHble CUTYaIlUU Ha SI3bIKE TEOMETPUH,
HCCIIEIOBATh MTOCTPOCHHBIE MOJEIM C HCIOJb30BAHUEM TI€O-
METPUYECKUX IOHITHUM.

KoHnueckass NOBEPXHOCTS,
oOpa3yromye KOHHYECKOH Io-
BEPXHOCTH, OChb M BEpIIMHA
KOHHYECKOU MIOBEPXHOCTH.
KoHnyc: ocHOBaHuE U BepIIMHA,
oOpa3yromias U OCh; IUIOIIAIh
OOKOBOU M TOJIHOW TOBEPXHO-
CTH. YCCu€HHBIA KOHYC: 00pa-
3YIOILIME U BBICOTA; OCHOBAHUS
1 OOKOBast TOBEPXHOCTb.

H3o0paxenne KOHyca Ha
I0CKOCTH. Pa3BépTka KoHyca.

Ceuenust koHyca (IIOCKO-
CTBIO, IApaJUIEIbHOM OCHOBA-
HUIO, M IUIOCKOCTBIO, IMPOXO-
JISIIEN Yepe3 BEPIINHY).

OOBSICHITH, KaKOE TEII0 HAa3bIBAIOT KPYTrOBBIM KOHYCOM,
Ha3bIBATh €0 3JIEMEHTHI.

N3yuaTh, 00BACHATH, KaK MOJYYUTh KOHYC MYTEM Bpallle-
HUS NIPSMOYTOJIBHOTO TPEYTOJIbHUKA.

N300pakaTh KOHYC M €ro CEYEeHHS IJIOCKOCTBIO, MPOXO-
JSLIEN Yepe3 0Ch, U IIIOCKOCThI0, NEPIEHAUKYIIIPHON K OCH.

N3yuaTsk, pacno3HaBaTh pa3BEPTKY KOHYcCA.

BeBONUTE, HCMONB30BaTh (HOPMYIIBI JUISI BBIYHCICHUS
iona i 60KOBOM MOBEPXHOCTH KOHYCA.

HaxonuTe momaan cedeHui, NpoxXoasiuX Yepe3 BepIln-
HY KOHYCa WJIU NEPHEHAUKYJISIPHBIX €r0 OCH.

OOBSCHATH, KAKOE TEJIO HA3bIBAETCS YCEUEHHBIM KOHYCOM.

H3y4ath, 00OBSACHATH, KaK €ro MOJYyYUTh IMYTEM BpaIICHHS
IIPSAMOYTOJIBHOW TpaneLuu.

BreiBonuTh, mpuUMEHSATH (OpPMYNy IJi BBIUMCICHHS ILJIO-
naM OOKOBOH MTOBEPXHOCTH YCEUEHHOTO KOHYCA.

KomOunammst ten Bpa-
IIEHWsIT W MHOTI'OI'PaHHUKOB.
MHOrorpaHHuK,  ONWCAaHHBIN
okojio cepsl; chepa, BIucaH-
Has B MHOTOIpAaHHUK WIH B
TEJIO BpallleHus

AKTyanu3upoBaTh (QakThl U METOJbI IJIAHUMETPUH, pelle-
BAaHTHbIE TEME, IIPOBOJUTD aHAJIOTUU.

Pemartp cTtepeomeTpudecKkue 3a1a4yu, CBA3aHHbBIE C TEIAMU
BpAIllEHNs, TIOCTPOCHUEM CEYEHUIl TeNl BpalleHus, ¢ KOMOU-
HallWsMM TeJl BpAllleHWs 1 MHOI'OTPAaHHUKOB HA HAXOXICHUE
T€OMETPUYECKUX BEIUYMH.

Hcnonb30BaThk NMpU PEIICHUH CTEPEOMETPUYECKHUX 3aaad
IUTAaHUMETPUYECKHE (aKThl U METOJIbI 33JJa4M Ha BBIUHCIICHHE
U JI0Ka3aTelbCTBO.

MopennpoBaTh peajbHbIE CUTyallUu HA SI3bIKE T€OMETPUH,
UCCJIEN0BATh MOCTPOCHHBIE MOJEIH C MCIOJIb30BAHUEM T€O0-
METPUYECKUX TOHITUI

OO0BEMBI TET
(54)

ITonstre 00 00BéMe. OcHOB-
HBIE CBOMCTBAa 00BEMOB TEII.
O0BEM IUIMHAPA, KOHYyCA.
O0béM 1m1apa u momazs cde-

pBI.

AKTyam3upoBaTh (GaKThl ¥ METOJBI INITAHUMETPHUH, pelie-
BaHTHBIC TEME, IPOBOJUTH AHATIOTUH.

BriBoguTh, HMCmons3oBath (HOpMynbl 00BEMOB: MPHU3MBIL,
MWIMH]IPA, TUPAaMUJIbI, KOHYCa; YCEUEHHON MUpaMUJIbI U yCe-
4E€HHOTO KOHYCA.

Pematp cTtepeomerpudeckue 3a1a4uu, CBI3aHHBIE C BBIUKC-
JeHEeM 00BbEMOB.

®opMynHpOBaTh OMNpPEEICHUE IAPOBOTO CErMEHTA, Ia-
POBOTO €105, IIAPOBOT0 CEKTOPA.

[TpumeHsTh GopMyIBI TSI HAXOXKIEHUST 00BEMOB IIAPOBO-
IO CerMEeHTa, I1apoBOr0 CEKTOPA.

Pemate crepeomerpuueckue 3aaayM, CBA3aHHBIE C 00bBE-
MOM IIIapa U TUIOIIAAbI0 C(hephl.

MonenupoBaTh peajbHble CUTYallud Ha SI3bIKE T€OMETPUH,
UCCIJIEI0BATh MOCTPOEHHBIE MOJENN C HCIOJb30BAaHUEM TI'€O-
METPUYECKUX TTOHATHIA.




[TonoGHble Tema B Mpo- AxTyanu3upoBaTh (akThl 1 METOABI IJIAHUMETPUH, peie-
CTpaHCTBE. CoOTHOIIICHUS | BaHTHBIE TeME, TPOBOIUTH aHAJIOTHH.
MEXy IUIOINAAsIMU NOBEpXHO- | Pemare crepeomerpuueckue 3ajadd, CBS3aHHBIE C COOTHO-
cTeil, oO0BéMamMu TMOJOOHBIX | IEHHEM OOBEMOB M TOBEPXHOCTEH MOMOOHBIX TEJN B TMPO-
TeJ CTPAHCTBE.
MozenupoBaTh pealbHbIe CUTYallud Ha S3bIKE T€OMETPHH,
UCCIIEI0BaTh ITOCTPOEHHBIE MOJEIM C HUCIIOJIBb30BaHHEM I'€O-
METPUYECKUX TOHITUI
Bekrops! n BekTop Ha IIOCKOCTH U B TIPO- AxTyanu3upoBaTh (aKThl ¥ METOABI IJIAHUMETPUH, peie-
KOOpAuHaThl | cTpaHcTBe. CIIOXKEHHUE U BbIYM- | BAHTHbBIE TEME, IPOBOIUTH aHAJIOTUH.
B IIPOCTPaH- | TAHWE BEKTOPOB. YMHOXXCHHE OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.
ctee (10 u) BEeKTOpa Ha uucio. Pazmoxe- ®opMynupoBaTh MPABUIO Napajjiesenunesa mpu Cloxe-
HUE BEKTOpa MO TPEM HEKOM- | HUU BEKTODPOB.
IUTaHapHBIM BekTopam. [IpaBu- CkiaipIBaTh, BBIUMTATh BEKTOPBI, YMHOXKaThb BEKTOp Ha
JI0 napajuieNenuneaa. YHCIIO.
Pemienue 3a1a4, cBA3aHHBIX N3yuaTh OCHOBHBIE CBOWCTBA 3TUX ONEpaLIUH.
C NPUMEHEHUEM INpaBuwil Jeil- JlaBaTh omnpezaeneHue NpsIMOYroJIbHOM CUCTEMBI KOOpPIU-
CTBHH C BEKTOpaMHU HAT B IPOCTPAHCTBE.
[IpsamoyronbHas  cucrema BbipazuTh KOOpAMHATBI BEKTOpa 4Yepe3 KOOPAMHATBI €ro
KOOpPAWHAT B TPOCTPAHCTBE. | KOHIIOB.
Koopnunatsr Bektopa. Ilpo- BeiBoauTh, uCHoib3oBaTh (HOpMyIy JUIMHBI BEKTOpa U
CTEeWIHe 3a/a4d B KOOPIWHA- | PACCTOSHUS MEXKIY TOUKAMHU.
Tax. YIol MeXIy BEKTOpaMHu. BeipaxkaTe ckajiipHOE NMPOU3BEICHHE BEKTOPOB yepe3 UX
CkansipHoe NPOM3BE/ICHUE | KOOPJMHATHI, BBIYUCIATH Yol MEXIy JBYMsI BEKTOpPaMH,
BEKTOpOB. BbluncieHue yrioB | AByMs IPSMBIMU.
MEXIY NPSIMBIMA M TUIOCKO- HaxonuTh yroi Mexmy npsMoil U IIIOCKOCTBIO, YTOJI MEX-
CTSIMH. Ny ABYMS TJIOCKOCTSIMU QHAJTUTHUECKUMH METOJJaMH.
KoopanHaTHO-BEeKTOPHBIHA BbIBOIUTH, MCTIONIB30BATh (POPMYITY PACCTOSIHUS OT TOYKH
METOJ IpH PEIIeHUH TeOMET- | J0 MIOCKOCTH.
pUYECKUX 33724
[ToBropenue, | OcHOBHBIE QUTYPHI, (HAKTHI, Pemate mpocreiimue 3a1aun Ha HaXOXKIECHUE JJIMH U YT-
0000111eHHe U | TEOPEMBI Kypca INIAHUMETPHUU. | JIOB B TEOMETPHUECKUX (PHUrypax, MIpUMeHATh Teopemy [Tuda-
CHCTEMAaTH- 3amauu IIIAaHUMETPHUX U METO- | TOPa, TEOPEMBI CHHYCOB U KOCHHYCOB.
3anus 3HAaHUK | JBI KX PEIICHUSI. HaxoauTs momiak MHOTOYTOJIBHHUKA, KPYTa.
(7 ) OcHoBHBIE QUTYpPBI, HAKTHI, Pacrnio3HaBaTh mopoOHbIE (DUTYpPbI, HAXOAUTH OTHOLIEHUS
TEOPEMBI Kypca CTEpEOMETPUH. | JUTHH U IIOUIA IEH.
3aauu CTepeoMeTpUH U METO- Hcnonp30BaTe NpU peLICHUHM CTEPEOMETPUYECKHX 3ajad
JIbl MIX PEIICHUs (baKThl ¥ METOJIBI TUTAHUMETPHUH
MOYPOUYHOE INIAHUPOBAHUE 10 kiacc, reomeTpus
N aara Tema ypoka
miaH | daxT
Beenenue B crepeomerpuio - 10 yacos
1. OCHOBHBIE TIOHSITHS CTEPEOMETPUH: TOUKA, MPSIMAst, TUIOCKOCTh, MPOCTPAH-
CTBO
2. [TpaBuma n3o0paskeHus Ha pUCYHKaX: W300paKeHHS TUIOCKOCTEH, Mapaslieb-
HBIX MPSIMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka
3. [TonsATHS: IEpeceKaroIunecs MIOCKOCTH, TIEpECEKAIOIINEecs TpsMasi | TUI0C-
KOCTb
4. 3HAKOMCTBO C MHOTOI'paHHUKAMHU
3. N3o0pakeHre MHOTOTPAaHHUKOB Ha PUCYHKAX
6. N300parkeHre MHOTOIPaHHUKOB Ha MPOEKIIMOHHBIX YepTexax
7. Ky0, ero pa3BépTku u Moaenu
8. [Tupamua, e€ pa3BEPTKU U MOJIETU




9. CeueHnsi MHOTOIPaHHUKOB
10. Konmponvnaa paboma Nel no meme «Beedenue ¢ cmepeomempuro)
Ilpamvie u nnockocmu ¢ npocmpancmee. Ilapannenvnocms npamvix u naockocmeii - 12 uacoe
11. B3anmnoe pacrosoxenue npsiMbIx B IPOCTPAHCTBE
12. [TapannenpHble IPsIMbIE B IPOCTPAHCTBE
13. [lapanienbHOCTb TPEX MPSIMBIX
14. [TapannenbHOCTh NPSIMOM U TIJIOCKOCTH
15. VYIIIBI ¢ COHANPABIEHHBIMU CTOPOHAMU
16. Yroa Mexay nOpsiMbIMU B IPOCTPAHCTBE
17. [TapanenbHbIe IIOCKOCTH, X CBOMCTBA
18. Terparap
19. Ky6
20. [Tapannenenunen
21. [Toctpoenue ceueHuit
22. Konumponvnan pavoma Ne2 no meme «Ilpamsle u naockocmu 6 npocmpan-
cmeey
IlepneHAUKYJSIPHOCTD NPSMBIX M IJIOCKOCTeH - 12 yacoB
23. [lepnieHIuKynsipHBIE MIPSIMBIE B TPOCTPAHCTBE
24. [Ipsimble, mapanenabHble INIOCKOCTH
25. [IpsiMble, nepIeHIUKYISPHBIE K IIIOCKOCTH
26. [Tpu3Hak neprneHIuKyIIpHOCTH MPSIMON U TNIOCKOCTH
27. TeopeMa 0 npsiIMOM, NEPIEH IUKYISIPHON IIJIOCKOCTH
28. [lepnieHIUKYNSIp U HAKJIIOHHBIE
29. PaccTosiHre OT TOUKH /10 TIIOCKOCTH
30. PaccrosiHre oT npsiMoOii 10 MIIOCKOCTH
31. HaxoxxeHne yriioB Mexay CKpelnBaloIMMUCS NPSIMbIMU B Ky0Oe
32. HaxoxzaeHue yrioB Mexay CKpEIMBAOIUMUCS IPSIMBIMU B TUPAMHUJIE
33. Pemenue 3anau
34. Koumponvnana pavoma Ne3 no meme «Ilepnenduxkynapuocmo npamulx u
ni0cKkocmeiy
Yribl Mexay NPAMBIMH U INIOCKOCTAMH - 10 yacoB
35. Yros Mexay NpsIMON U TNIOCKOCTBIO
36. JIByrpaHHbIil yrou
37. JInHEeNHBIN yroJl ABYTpaHHOIO yria
38. [leprnieHIUKYIAPHOCTD MIOCKOCTEN
39. ITpu3Hak NeprneHMKYJIIPHOCTU ABYX INIOCKOCTEN
40. HaxoxaeHue yrioB Mexay IIOCKOCTSIMU B Ky0e
41. HaxoxaeHne yrioB Mexay IIOCKOCTSIMU B IUpaMUIE
42. Teopema 0 TpEX MepreHIUKYIApax
43. Pemenue 3amau
44, Konmponvnaa pavoma Ned no meme « Yanvt mexcoy npameimu u njiocko-
cmamuy
Mnozozpannuku - 10 uacos
45. ITonsiTHE MHOTOrpaHHUKA
46. [Ipu3ma: npsimast M HaKJIOHHAs
47. bokoBasi 1 osHasi NOBEPXHOCTh MPU3MBbI
48. IIpssMOYyTONBbHBIN ITapajuIeIenuIe] U €ro CBOMCTBA
49. [Tupamuna
50. IlosiHas NOBEPXHOCTh MUPAMHU/IBI
51. [IpaBuibHas 1 yceu€HHask MUPAMUIBI
52. [IpaBuiIbHBIE MHOTOTPAHHUKH
53. CHuMMeTpHsl B IPOCTPAHCTBE: OTHOCUTEIBHO TOUKH, IPSIMOM, INIOCKOCTH




54. Koumponvnan paboma Ne5 no meme «Mnozozpannuxuy
O0bEMBI MHOTOTPAHHUKOB - 8 yacoB
55. [TonsTue 06 00bEMe
56. OcHoBHbIE CBOICTBa 00BEMOB
57. O0bEM mapasienenurnea
58. O0BEM TUPAMHUTBI
59. O0BEM IPU3MBI
60. Brruncnenue o0bEMOB Tel
61. Penrenue 3amau
62. Hmozoean ammecmayus. Konmpononasa paboma Nob
IloBTOpenue - 8§ yacoB
63. ITocTpoenue ceueHnii B MHOTOIpaHHUKE
64. BelunciieHre pacCTOsSHUN MEXKAY JIBYMs TOYKaMHU, OT TOYKHU J10 NIPSIMOU
65 BrrunciieHne paccTOsSHUM: OT TOYKH 10 IIJIOCKOCTH, MEXK]ly CKpPEILHBAIO-
[TAMUCS TPSIMBIMU
66. Brruncnenue yrioB MeXy CKpelMBaIOIIMMHUCS NPSIMBIMU
67. Brrunciienue yrioB Mexay IpsSMOU U INIOCKOCTBIO
68. Brruncnenue yrioB Mexy MI0CKOCTIMU
MNOYPOYHOE IVIAHUPOBAHUE 11 kiacc, reomerpus
No aara Tema ypoka
] miaH | dakrT
Tena Bpamenus - 12 yacos
1. Cdepa n map. Ilnomans nosepxHoctu cdepol
2. B3anMHoe pacnonoxenue cepsl U MI0CKOCTH
3. KacarenbHast miiockocTs K cdepe
4. Ceuenus mapa
5. Humaap
6. [Tnomaas 60KOBOM 1 MOTHOM MOBEPXHOCTH LIMIIMHAPA
7. CeueHust IWIMHIIpA
8. Konyc
9. ITnomaas 60KOBOI 1 MOJTHOM MOBEPXHOCTH KOHYCA
10. CedeHust KOHyca
11. KomOuHanus tesn BpaleHus 1 MHOTOTpPaHHUKOB
12. Konumponvnan paboma Nol no meme «Tena epauienusny
O0bEMBI TeJI - S yacoB
13. ITonstue 06 00béMe. OCHOBHBIE CBOMCTBA OOBEMOB TEJL.
14. O0BEM TTMIMHApA
15. O06béM KoHYCa
16. O06BEM 1mapa, MapoBOro CErMEHTa, MAapoOBOro CEKTOpa
17. \Konmponvnas paboma No2 no meme «Qovémbl meny»
BekTops! 1 kKoOpaAMHATHI B IpocTpaHcTBe - 10 yacoB
18. BekTop Ha 10CcKOCTH U B TpocTpaHcTBe. CII0KEHNE U BBIYNTAHHE BEKTOPOB
19. YMHOKEHNE BEKTOpA HA YHCIIO
20. Pasnoxenne BekTOpa o TpéM HEKOMIUIaHApHBIM BekTopam. [IpaBuio
Mapajuieenuneaa
21. Pemienue 3amay, CBI3aHHBIX C MPUMEHEHHEM MTPABUII ICUCTBUN C BEKTOPAMU
22. [IpsimoyronbHas cucreMa KOopAMHAT B TpocTpaHcTBe. KoopauHate! BeKTopa
23. [Ipocreiimme 3a1a4u B KOOpAUHATAX
24, Yron mexay Bektropamu. CKaJIsipHOE TPOU3BEICHUE BEKTOPOB
25. Brruncienme yriioB Mex1y NpsIMBIMU U IJIOCKOCTSIMHU




26.

KoopamHaTHO-BEKTOPHBIN METOJI TP PELIEHUN T€OMETPUYECKUX 3a/1a4

27. Hmozo6aa ammecmayua. Koumponvnaa paboma Ne3
IloBTOpEeHUE, 06001IeHNE U CHCTEMATH3alMsl 3HAHUI - 7 4acoB

28. CedeHuss MHOTOIPaHHUKOB

29. HaxosxieHne yrioB Mexay CKpelMBaOIIMMHUCS TTPSIMbIMHU

30. HaxoxaeHue yrioB Mexay IOCKOCTSIMU

31. Brrunciienue miomaiei MHOrorpaHHUKOB

32. Brruncinenue o0bEMOB Tl

33. [Tmonaam noBepXHOCTEN TEJ BpAILICHUS

34. OOBEMBI TET BpalllCHHS




