Me"‘mCYﬂapcmeHHoe oGpasoBaTebHOE YIpeNIEHHE BLICLIETO obpasoBaHHA

«Benopyccko-Poccuickuit yHHBEPCHTET)

JlokymeHT moanucan YTBEPXIAIO
IIPOCTOH 3JI CKTpOHHOfI MMOAIINCHIO Tepsui mpopexTop Benopyccko-
Po eT2

Nudopmanus o Biaaeble:

®HUO: JIycrenkoB Muxauia EBrenreBud
JIo;KHOCTB: Pextop 7]
Jara:10.11.2023 2

Pervcrpamponnsti Ne Y]I-0 0301 5,{&,{/,0

NHKEHEPHASI TPAOUKA

(HaMMEHOBaHHE JHCLMILIHHBI)

PABOYAS IPOTPAMMA JACHUIITAHBI

Hanpasaenune noarorosku 09.03.01 HWHbopMaTHKa H BEMHCITHTEIbHAS TEXHAKA

Hanpagennocrs (npoduib) ABTOMATH3HPOBAHHBIE CHCTEMEI o6paboTku HHYOPMAITHH H

YIpaBIeHHSA
KBammpnkanna bakanasp

Popma o0byeHns

Qunas
Kype 1
Cemectp 1
JlexmuH, Yachl 16
ITpaKTHYECKHE 3aHATHS, Jackl 34
3auér, ceMecTp 1
KonTakTHas paboTa no yueOGHbIM 3aHATHAM, 1aChl 50
CamocTosTelbHas paboTa, Yachl 58
Bcero 4acoB / 3a4€THBIX €THHHII 108/3

Kageapa-pa3paboTiHK IPOrpaMMBL: TexnocdepHasn 6e30NaCHOCTb U NPOM3BOACTBEHHBIH
nA3aiH

CocTaBUTENb: H.H. I'o6paseB, kKaHAMAAT TEXHHYECKHX HAYK, JOLECHT

Morunes, 2022



Pa6ouas nporpamma cocrapieHa B COOTBETCTBHH C denepanbHbM roCyAapCTBEHHEIM
o6pazoBaTenbHbIM CTaHJapTOM BBICLIETO ofpasoBanus — GakanaBpHaT MO HamnpaBleHHIO
noarorosky 09.03.01 «MupopmaTiKa ¥ BBIMHCTHTENLHAA TEXHHKA), Ne929 ot 19.09.2017 r.,
Y4eOHBIM niaHoM per. Ne090301-5, yTBEPKIACHHBIM 25.03.202 .

PaccmoTpeHa i pekomenioana k yreepiaenuio kapenpoit  «Tb u I
22.03.2022r., npotoxon Ne 8

/
3aB. xadenpoit A.B. Illyp

Ono6pena u pexomenoBana K yTeepiIeRHI0 HayuHo-MeToIM9eCKHM COBETOM
Benopyccko-Poccuiickoro yrusepcuteTa

«15» 06. 2022 r., npotoxon Ne 7.

3am, npexcenarens
HAYYHO-METOIUYECKOr0 COBETa C.A. Cyxouknit

Peuensent:
P.A. Bonnapes, Morusiesckuii rocy1apcTBEHHBIAH YHHBEPCHTET IPOAOBOILCTBHA, 3aB. xaeapoit
«ITpwknaHas MexaHuka ¥ MEKeHepHas rpadukay, KaHIHAaT TEXHAYCCKAX HAyK

Pabouas mporpaMma cornacoBaHa: /

3aB. kapempoit  «IIOUT» .B. KyTty3os

Beaymmit 6ub1noTexaph ULy, 0.0 b
/

HayansHuK y4eOHO-METOINYECKOTO
oTzena B.A. KemoBa




1 HOSACHUTEJIBHAS 3AIIMCKA
1.1 Hesap y4yeOHOI QM CHUNTHHBI

Henpto y4eOHON TUCIUIUIMHBI SIBISETCS (POPMHUPOBAHUE CIICIUATHCTOB, YMEIOIINX
00OCHOBaHHO ¥ PE3YJbTAaTHBHO MPHUMEHSITHh CYIICCTBYIONIME M OCBAaMBaTh HOBBIE METOIbI
MOCTPOCHUS M300pakeHU 00BEKTOB Ha TUIOCKOCTH, UCCIIEIOBATh CBOMCTBA 3TUX OOBEKTOB IO
UMEIOIINMCS YePTEeKaM, a TAKXKE MOTydaTh MPAKTUYESCKHE HABBIKH BBITIOJIHEHHS YEPTEKEH.

1.2 IlnanupyemMpble pe3yabTaThl H3Y4YeHHU s TUCHUIIIMHBI

3amaya AMCUMIUIMHBI — JaTh CTYAGHTaM 3HaHUS M HaBbIKM, HEOOXOIUMBIE st
BBITIOJTHEHUA U YTCHUSA qepTenceI‘/'I PAa3JIMIHOTO HA3HAYCHUSA, a TAKIKC PCHICHUA C UX IMOMOIIbBIO
WHXEHEPHO-TEXHUUECKUX 3aJ1au.
B pesynbrare ocBoeHUs1 yueOHOM AUCIUIUIMHBI CTYACHT J0JKEH
3HATh!
- IpaBUJIa IOCTPOEHUS YEPTEKEN;
- CTaHZapThl MO 0(OPMIICHHUIO YEPTEKEH;
- IPOrpaMMHBIE CPEJICTBA KOMIIBIOTEPHON TpauKH.
yMeThb:
= BUBYaJIU3UPOBATh TCXHUUYCCKHUC 3a/1a4r HA IJIIOCKOCTH,
- COCTaBJISATh YEPTEKH B COOTBETCTBUU cO cTtannapramu ECKJI;
- IIOJIB30BAThCS CPECTBAMU KOMITBIOTEPHOH Irpaduku.
BJIa/IeTh:
- HaBblKaMM pabOTBI C YEPTEeXKOM, KaK CpEACTBOM Trpaduyeckoro mpeacTaBICHUs
uHpopMannu 00 U3/IeIUU WK TPOLIECCE;

1.3 MecTo yueOHO# IMCUMILIUHBI B CHCTEMeE MOATO0TOBKH CTYJAEeHTAa

Hucunmmna «HxeHepHas rpaduka» OTHOCUTCA K 00s3aTenbHOM yacTu O10Ka 1.

[Tepedyenp ydeOHBIX MUCHMIUIMH (IMKJIOB JWCIMIUIMH), KOTOpbIe OyAyT OMUpaThCs Ha
JTAHHYIO TUCIMIUTUHY: -NPOeKmuposanue epaguyeckoeo unmepgerica noiv308ameis.

Kpome Toro, pe3ynbTaTel H3ydeHHs AUCIHUIUIMHBI HCIIOIB3YIOTCS B X0JI€ MPAKTUKU U TIPU
MOJTrOTOBKE BBITYCKHON KBaTM(PUKAIMOHHOMN paboThI.

1.3 TpeGoBaHusi K 0CBOCHUIO Y4eOHOM JMCHHMIIIMHBI

OcBoenne JnaHHOM Yy4yeOHOW JMCUMIUIMHBI JOJDKHO oOecrmeuuBaTh (hopMupoBaHHe
CIICIYIOIINX KOMIETEHIIHHA:

Konsl
dbopMupyeMbIx HaumenoBanust popmMupyemMbIx KOMIETEHIUN
KOMIETEHINH
OIIK-4 CniocoOeH ydacTBOBaTh B pa3pabOTKe CTaHIAPTOB, HOPM M TPABUJI, a TaAKKe
TEXHUYECKON IOKYMEHTALNH, CBSI3aHHOM c npodeccrnoHanbHON
JIEATEIBbHOCTBIO




Bxnang

NUCHUIUIMHLEL B

2 CTPYKTYPA U COAEPKXAHUE JUCHUITVINHBI

dbopMupoBaHHE  PE3yAbTATOB  OOYyYCHHS

BBIITYCKHHKA

(KOMTIIETEHIIUH) W JOCTH)KCHHE OOOOIIEHHBIX PE3yJbTaTOB OOYYCHUS] TPOUCXOAUT ITYTEM
OCBOCHMUS COACPKAHUA O6y‘-ICHI/I$I " JOCTUIKCHUA YaCTHBIX PC3YJIbTATOB O6y‘I€HI/I}I, OIIMCAaHHBIX B
JTAHHOM pasjiere.

2.1 Conep:xanue yueOHON TUCUUNIMHBI

Konpr
Howmep HaumenoBanue popuupye
Ten Ten Coneprxanue MBIX
KOMIICTCH
JA05071
Temal | BeneHnue. Beeoenue. CrpykTypa, UenM U 3aJayd JAUCLHMIUIAHBL.
Touka B XapakTepucTUKa MOHATHS «4epTeX», TPeOOBAHUS K HEMY.
cucreMe Memoo npoeyuposanus. CyniHOCTb M aTpUOYTHl METOAA.
H,V,W CyTh LIEHTPAIBLHOTO U OPTOTOHAIBHOTO MTPOEIUPOBAHHSI. OIIK-4
Touxa 6 cucmeme H,V,W. W300paxkeHue TOUYKH Ha
MIPOCTPAHCTBEHHOW MOJIENIM U COBMEILIEHHOM JIIIOPE.
Kpamxue ceedenus o komnviomepHotl epaguxe
Tema2 |TIpsmas n lIpsamas 6 cucmeme H,V, W. BO3MOXXHBIE€ MOJIOKEHHS TTPSIMBIX
IIJIOCKOCTh B B CHUCTEME U MEXIy co00H, ux mpoekiuu. [IpuHaIIe:KHOCTh
cucTeme TOYKH TPSIMOM.
H,V.W Inockocmsv 6 cucmeme H,V,W. 3anannme mnnockoctu Ha | OIIK-4
yepTexe. Bo3MOkKHbIE TOJIOKEHUS IOCKOCTH B CUCTEME U
ux npoekuuu. lIpuHamneKHOCTP TOYKM U MPSIMOHU
IJIOCKOCTH. JIMHUM ypOBHS INTIOCKOCTH.
Tema3 | [loBepxHOCTh | Obwue ceedenus. TloHATHE TOBEpXHOCTH. [lOHATHE
B cUCTeME | 00pa3yIolUX U HAMIPABIISIOMIUX JINHUH.
H,V,W Tllosepxnocms na uepmedsice. I1oHsITHE OUEpPKA TOBEPXHOCTH.
[IprHaAIe)KHOCTh TOYEK W JIMHUK TOBepXHOCTH. [lopsimok
MOCTPOEHHUS TOUYEK JIMHUU Ha TTOBEPXHOCTH. OIK-4
llosepxnocmu epaujeHusl. OO6pazoBanue TaKUX
MIOBEPXHOCTEH. XapaKTepUCTUKA JIMHUM Ha IOBEPXHOCTIX
BpaieHusi. Hekotopsie nmpuMepsl MOBEPXHOCTENW BpalCHUS
U UX uepTexH (cdepa, KOHYC, HUITHHIP, TOPHI).
Tema 4 | UzoOpaxenus — | Buowi. [lodydeHne BUIOB, MX HEpApXUs, PACIIOIIOKEHUE H
BUJIBL, IPOCTBIC | Ha3BaHUE. OcobeHHoCTH BBITIOJTHEHU S OCHOBHBIX,
pa3pesbl. JOIOJHUTEIbHBIX U MECTHBIX BUOB.
Paspesvi.  Haznauenne wu  kiaccudukamus. I[Ipoctsie OITK-4
pa3pe3bl, MX IMOJYYEHUE M paCIOJIOKEHHUE Ha YepTexKe.
O6o03HaueHus pa3pe3oB.
lImpuxoexa oOemaneti. Buapl MMTPUXOBKKM B paspesax,
IITPUXOBKA TOHKHUX, JUIMHHOMEPHBIX JeTallel Hu HX
COCTUHEHUN.
Tema5 | [TepBas Obwue ceedenus. XapaKTepUCTHUKA METPUUECKUX U
rJIaBHas MO3UIMOHHBIX 3anay. Xapakrtepuctuka 1 I'TI3. Mogens u
MIO3ULIMOHHAs | aJlTOPUTM pelleHus. Pemenue 3anad. OIIK-4
3a1a4a Yacmuvle cayuau ceyenus nOGEPXHOCMEU NIOCKOCMAMU.

durypsl cedeHHss Ha MHOTOTPaHHUKAX, cdepe, IUINHApPE,
KOHYCE.




Tema 6 | Bropas Ceuenue MHO202PAHHUKOS U KPUBOJIUHEUHBIX NOBEPXHOCTEN
rJIaBHas niaockocmoio. XapakTepUCTHKa (UTYyphl CEUeHUs U ee
MO3UIIMOHHAS | IOCTPOGHHWE B CIy4ae IUIOCKOCTH OOIIETO IOJIOKECHHUS.
3a7a4a Memoo cexywux niockocmeti. Moaenb u anroput™m metona. | OIIK-4

Pemienue 3aa4 o MeTony: nepecevyeHue

cdepbl ¢ BepTUKAIbHBIM KOHYCOM, BEPTUKAIHLHOTO MPSIMOTO
KpYroBOr0 KOHyCa C TOPU3OHTATBHBIM MPSIMBIM KPYTOBBIM
IUJIMH]IPOM.

Tema7 | Yeprexu XapakTepucTuKa COeIMHEHUH.

Hepa3beMHbIX | [laansie u kneenvie coeounenus. V1300paxeHus NIBOB Nailku

COCIMHEHHUI U | M CKIICMBAHUS HA YEePTEKE, X YCIOBHOE 0003HAUCHHE.

CcXeM Yepmeowcu cxem. OOume nouatust U onpenenenus (Buasl u | OIIK-4
TUIBI CXeM). OJEKTpUYECKHe cxeMbl kojma I1, D2, D3,
24,94,35. OOmme mpaBuia BBITIOJHCHUS YepTeken
DIIEKTPUYECKUX cXeM. TekcroBas MHpoOpMaIus Ha cxemax,
TabJIMIIa IepeyHs SJIEMEHTOB U €€ 3al0JIHEHUE.

Tema 8 | Yepreku Pesvbosvie  coedunenus.  Ilomsitue o  pe3pbe, ee
Pa3bEMHBIX KJlacCU(UKalKs, OCHOBHBbIE MapaMeTpbl, H300pa’keHuEe Hu
COeTTMHCHUH. HAHECEHME pa3MepOB Ha uepTexe. Buabl METU3HBIX U3ENHM
Cremnurkaia | o pespGoii (6oaT, BMHT, Traifka, IIMHIbKA, WailGb)) n nx | OIK-4

ycnoBHOe oOo3HaueHue. OOImuUil MOAX0A K pacueTy JUIMHBI
00JTa U BUHTA B COEMHEHUX JeTalei.
Cneyugpuxayus. OO XapaKTepUCTUKAa M TOPSAIOK ee
3aIOJIHEHUSI.
2.2 Y4yeOHO-MeTOAMYECKAS] KAPTA Yy4eOHOM IUCIUIIIUHbI
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Tema 1.BBenenue.| [[Ip. p. Ne 1 Beenenue. O6mue tpedoBanus ECKJ]
Touka B cucreme 1o opopMIICHUIO YepTEKEH: GopMaThl, TNHUH
1 H,V,W. 2 [uepTexa, ITaMI OCHOBHOW HAaJAIMUCH, IPUQTHI, 2|3
HaHeceHHe pa3MepoB. ['eomeTpruyeckue nocrpoe-
HUS YKJIIOHA © KOHYCHOCTH.
[Ip. p. Ne 2. Touka B cucteme H,V,W. Peuienue
2 3aJ1a4 Ha IOCTPOCHHUE €€ MPOEKIUH. 213
I'eomeTpryeckre TOCTPOCHUS COTIPSIKCHHIM.
Tema 2. Ilpsamas u| |IIp. p. Ne 3. [Ipsmas 1 MIIOCKOCTh B CUCTEME
3 [LJIOCKOCTH B 5 H,V,W. Pemienue 3a1a4 Ha NOCTPOCHUE UX 5 |5 383
cucteme H,V,W. npoekiui. [lonoxxeHus IByX IpsIMbIX B CUCTEME Nel
H,V,W. IloctpoeHne ux npoeKuuH.
4 [Ip. p. Ne 4. TIpoeknuu miockux ¢uryp. Touku u 5 | 3
JIMHUM HA TUIOCKOCTSIX.
Tewma 3. IIp.p. Ne 5. IIpoekiuu MOBEpXHOCTEM.
> IToBepxHocts B | 2 [IlocTpoeHMe NpoEKLMii TOYEK U JIMHUHN Ha 213
cucteme H,V,W. MMOBEPXHOCTH.




[Ip. p. Ne 6. Bunibl: ocHOBHBIE, JOTIOTHUTENbHBIE,
MecTHbIe. Bb16op rimaBHoro Buga. OcoOeHHOCTH
oOpa3mMepuBaHUsI BUIOB.

Tema 4. N306pa-
YKEHUSI — BUJIbI,

IIPOCTBIE Pa3pe3bl.

[Ip.p.Ne7. IIpocteie pa3pessl. [loctpoenue
MPOCTHIX Pa3pe30B U 0COObIE Clyyan X
BBITIOJIHCHUA.

IIp. p. Ne 8 Ceuenne MHOIOIrpaHHUKOB U ?VI:I; 20
8 MOBEPXHOCTEN BpalleHUs NPOCIUPYIOIIUMU 213 B
TIJIOCKOCTSIMHU. mky | 30
Tema 5. IlepBas [Ip. p. 9 HaxoxaeHne Touek nepeceyeHust
9 |rmaBHas MO3ULU- |2 [IOBEPXHOCTEH C JIMHUAMMU. 213
OHHaJ 3a/1a4a.
IIp. p. Ne 10. Pemrenue 3a/1a4 Ha MOCTPOEHUE
10 JIMHUN TTepecedeHust UHOBCpXHOCTGfI METOJIOM 5 | 3
CEKYIIUX IUIOCKOCTEH, €CJIM OJHA U3 HUX
poelupyronas.
Tema 6. Bropas [Ip. p. Ne 11. Pemrenue 3a/1a4 Ha MOCTPOEHUE
11 |T1aBHAs 5 JIMHUY [IepeCcedYeHUs IOBEPXHOCTEN METOIOM > |3
MTO3UIIMOHHAS CEKYIINX IUIOCKOCTEH (00€ TOBEPXHOCTH 00IIIero
3agava (2 I'TI3). TIOJIOXKEHUS ).
IIp. p. 12. CnoxxHBIC pa3pesbl, 0COOCHHOCTH 5 | 3
12 IIOCTPOEHHSI.
Tema 7. Yeptexu [Ip. p. 13. HepazbemHble COEUHEHUS TTAMKON U
|3 [HEPa3BEMHBIX , [CKIIEHBAHUEM, BBITIOTTHEHHE  UX YepTEKEH. 5 | 3
COCMHEHHI 1 BrinosiHeHue yepTexeit 2NeKTPUUECKUX CXEM.
CXEM.
IIp. p.14. Pe3pOoBble coennHeHNs. XapaKTepuc-
” THKa Pe3b0bI, N300pakeHNe U 0003HAYCHUE PE3b- 5 | 3
OBl Ha YepTEekKe, BUJIBI METU3HBIX H3/ICTUH C Pe3b-
0oii. Pacuer miuae! 00Ta M BUHTA B COEANHEHUN.
Tema 8.Ueptexu IIp.p.15. CocraBnenue cnenudukamnmu. Padora
s paS’beMHbIXu , |Ha/l BBITIOTTHEHUEM yepTexKen 3aJaHuM. 5 |3
COETMHEHUII.
Crenuduxanmsi.
16 [Ip. p. 16. Pemenue KOMIUIEKCHBIX 3a7ad IO 5 |3 |38 5
y4eOHOMY MaTepHaiy ceMecTpa. Ne3
IIp. p. Nel7. Paccmotpenue 3a1ay Ouera Ky | 30
17 2 |10 | mA | 40

3a4CTHOI'O 3aJaHus.

(3ager)

Hroro 3a cemecTp

16

34

58

[TpunsTEIE 0003HAYECHUS:
313 — 3ammra uHAMBHAYadbHOrO 3ananus; [IKY — npomexyTouHbii

Texywuti KoHmpoaw:

KOHTPOJIb YCTIEBAEMOCTH.
ITA - Ilpomesicymounas ammecmayus (3a4eT).
Hrorosas omeHka onpeaenseTcsi Kak cyMMa TeKYIIEro KOHTPOJISI ¥ POMEKYTOYHON aTTeCTalluu
M COOTBETCTBYET Oasuiam:

3auem
OneHka 3auTeHo He 3aureno
Bamer 51 -100 0-50




2.3 UnauBuayaabHble 321aHUA N0 JUCUMUILINHE

HpGIIYCManI/IBaCTC}I BBIITOJIHCHUEC CICAYIOMNUX HHAUBUAYAJIbHBIX 3aﬂaHHﬁ

HaumenoBanue 3amanus

3anaunue l.leomempuyeckoe uepuenue
Jluct 1. ®opmat A3. TUTYIBHBIN JIUCT YCTAaHOBJICHHOTO 00OpasIia.
Jluct 2. ®opmar A3. 'eomeTpryecKkue NOCTPOEHUS: CONPSIKEHUS], YKIOH, KOHYCHOCTb.

3aganue 2. IIpoekyuonnoe uepuenue

Jluct 1. ®opmar A3. [ocTpoeHue 1Mo HATISITHOMY U300paXEHHUIO TPEX BHUJIOB JCTAIIH.
Jluct 2. ®opmar A3. [ToctpoeHre Tpex BUAOB MOBEPXHOCTH, UMEIOIIEH TOPU30HTATIBHOE
OTBEPCTHE.

Jluct 3. ®opmar A3. IlocTpoeHue 1o ABYM 3aJlaHHBIM BHJIAM TPETHETO U BBINOJHEHUE
IIPOCTBIX PAa3pPE30B.

Jluct 4. ®opmat A3.IlocTpoeHre CIOKHBIX pa3pe30B.

3ananue 3. Yepmesicu coeounenuil

Jluct 1. ®opmat A4. YepTex MastHOTO WK KJIEEHOTO COSIUHEHHUS.

Jluct 2. ®opmar A3. Yeptex cxemsl koaa I3.

Jluct 3. ®opmat A3. UepTex (ynpouieHHO) 00JITOBOTO U BHHTOBOTO COSTMHEHUS.
Jluct 4. ®opmat A4. Crienmdukaiys Ha COOPOUHBINA YePTEXK PE3bOOBOT0 COSTMHEHHUS.

3 OBPA30OBATEJIBHBIE TEXHOJIOI'MHN

IIpn wW3ydyeHMHM NUCLMIUIMHBI MCIOIB3YETCS MOJIYJIBHO-PEUTHUHIOBAs CUCTEMa OLIEHKHU

3HaHUU cTyAeHToB. [IpumeHenne ¢opM M METOIOB MPOBENEHHUS 3aHATHI MPU H3YYEHUU
pa3IMYHBIX TEM Kypca MpeCTaBIeHO B TaOIHIIE.

Ne ®opmMma Bun ayauTopHBIX 3aHATUN
/1 IPOBEICHNUS Bcero
3aHATHS Jlexnum | Tlpaxtnyeckue 3ausatus | JlabopaTopHbie 3aHsTHs | 14COB
1 Tpaguumonnsie | 1-8 1-17 50
UTOro 16 34 50
4 OUEHOYHBIE CPEJCTBA

Hcnons3yeMble O1EHOYHBIE CPEACTBA MO YYEOHON AUCIUIUIMHE MPEICTAaBICHbI B TaOIUIIES

U XpaHsATCs Ha Kadeape.

Ne Buz oneHOYHBIX CPENCTB Konunuectso
n/n KOMIUIEKTOB
1 Bonpocsl k 3auery 1
2 3ayeTHble OUIIETHI 1
3 WHauBuayanbHble 3aJaHUS 3




5 METOJIUKA U KPUTEPAU OIIEHKA KOMITIETEHIIUI CTYJIEHTOB

5.1 YpoBHU c(hopMUPOBAHHOCTH KOMIIETECHIUIH

Ne | Vposuu chop- ConeprxarenbHOE
/Tl | MUPOBAaHHOCTH OTHMCAaHUE YPOBHS
KOMITIETEHIINH

Pe3ynbrarel o0ydeHus

OIIK-4. CnocobeH ydvacTBOBaTh B pa3pabOTKE CTaHAApTOB, HOPM U TPABWI, a TaKkKe
TEXHUUYECKOH JIOKYMEHTAIINH, CBI3aHHON C MPOPECCHOHATBHON JAESITETLHOCTHIO.

OIIK-4.1. CmocobeH TPUMEHSITh OCHOBHBIE CTaHAAPTHl  OQOPMIICHUS TEXHUYECKOH

JIOKYMEHTAIIMU Ha PAa3IIUYHBIX CTAAMSIX KU3HEHHOTO IUKJIA HOPMAIITMOHHON CHCTEMBI.

1 IToporo- CryneHnt MOKa3bIBACT | 3HAHUE METOJIUKHU MOCTPOEHUS
BBIi 3HQHUe  MaTepuana  OC- | OPTOIOHANbHBIX UYEPTEKEH U yYMEHHE €€
YPOBEHb HOBHBIX  Da3JeloOB  JWC- | IPUMEHATh JUIS  BBINOJIHEHUS  Pa3IMYHBIX

LUIUTAHBL B nOHUMAem CYTh | U300paXeHU — BUJIOB, pa3pe3oB, CEUCHUH, a
3a/1aBa€MbIX o HUM | TAaKXKE€ C Y4YeTOM OOIIMX MpaBUJI HaHECEHUS
BOIIPOCOB. pa3MepoB.

2 [IponBuny | CTymeHt cnocoben | 3HaHHE OCOOCHHOCTEM COOPOYHBIX YepTeKen
TBIN npumeHsms  TIOJYYEHHBIE | HA OCHOBE THUIIOBBIX COEIUWHEHUM, yMEHHUE
YPOBEHb 3HaHUs JJI1 TIOCTPOCHHUS | COCTABIATh K HUM cCHenupUKalnuoo, a Uit

YEepTEKEH. ANEKTPUUYECKUX  CXEM  COOTBETCTBYIOIIMX
TaOJINII.

3 Bricoknit | CTyneHT camMoOCTOSATENbHO | 3HAaHUE MPUKIATHBIX MPOrpaMM HHKEHEPHOU

YPOBEHb oyenugaem YpOBeHb | rpadUKi W yYMEHHE UX MPUMEHSTh MpH
YEPTEKHBIX 3a1a4 U | BBIIOJIHEHUHU yepTexen pa3InuHON
onpedensem TPOTpaM-MHbBIE | CIIOKHOCTH.

CpelcTBa AJisl MOJYyYEHHUs UX
pELICHHUIA.

5.2 MeTtoauka oneHKH 3HAHUI, YMEHU U HABBIKOB CTY/I€HTOB

PesynbraTel 00yueHus

| O1ieHOYHBIE CpE/ICTBA

OIIK-4: CrniocobeH ydwacTBOBaThb B pa3pabOTKe CTaHIAPTOB, HOPM M TPaBWI, a TaKXKe
TEXHUYECKON JOKYMEHTAINH, CBA3aHHOU C MPOPECCHOHATBHON IEATETLHOCTHIO

1. 3HaHME METOOUKM TOCTPOEHUS OPTOTOHAIBHBIX UEpTEkKEH U
YMEHHUE €€ MPUMEHATH JUIsl BBIMOJIHEHUS Pa3IMUHbIX U300paKeHUH
— BHUJIOB, pPa3pe30B, CEUEHHH, a TaKKe C y4yeToM OOIIMX MpaBUII
HaHECEHUs pa3MepOB.

Ompoc 1no HMHAMBUAY-
aJbHBIM 3a7aHUsIM,
BOIIPOCHI K 3a4ETYy.

2. 3HaHue OCOOCHHOCTEH COOPOYHBIX UYEPTEKEH pa3beMHBIX U
HEPa3bEeMHBIX COCIWHEHH, B TOM YHCJIE CXEM OJJIEKTPHUECKHUX,
YMEHHUE COCTaBISATh K HUM CIEIM(PHUKAINIO U TaOIUIly TEepedHs
JJIEMEHTOB. YMEHUE NPUMEHATh UX IPU BBIIIOJIHEHUN YEPTEKEU -
HeoOXoqumMoe | KOJIMYECTBO

ONpCaACIIATh J0CTAaTOYHOC

U300pakeHN, HAHOCUTD Pa3MepBhl.

Ompoc 1no HMHAUBUAY-
aJbHBIM 3a7aHUsIM,
BOIIPOCHI K 3a4ETYy.

3. 3HaHMe MO CHpPAaBOYHOU JUTEparype OMOIMOTEK CTaHIAPTHBIX
U3JIeMH pa3IMYHOTO Ha3HAYeHMsI, IPABUJI BBIIIOJIHEHUS YepTexei
MEYATHBIX BJEKTPUYECKUX TIaT
BBITIOJTHEHUH YEPTEKEN pa3IuyHON CI0KHOCTH

U yMEHHE UX TPUMEHATH MpH

Onpoc 1o WHIUBUIY-
AJIbBHBIM 3aJaHUuAM,
BOITPOCHI K 3a4€Ty.




5.3 Kputepum oneHKH NPAKTHYECKUX padoT

Orenka hopMupyeTcs CIEeTYIOIUMHU MTapaMeTpaMu:

- Ka4eCTBOM TpaUKu YepTeKeH;
- HAIMYHEM B YepTexkax IrpyObIX OMMOOK U HETOUHOCTEH;
-[IOHUMAHUEM CTYJIEHTOM IMPUMEHSIEMbIX METO/I0B PEIIECHUS 3a/1a4;
- BJIQJICHUEM I1aKeTa IPUKIIAJHON KOMIIBIOTEPHOMN IPOrPaMMBI;

- CpOKaMH BBITIOJTHEHHUS WHINBUIYAIBHBIX 33JIaHUMN.
Kpurepuu ouenku uuHauBuayanbHbIX 3aaanuit (mo 10-tu, 20-tu u 30-Tn

IKajaM) MpeICTaBICHbI B TAOIUIIE:

OaJUIbHBIM

Ne
/1 By BITTOTHEHUST MHIMBU Y JTBHBIX Komuectso banos
3aJaHuM 10-6amis- 20-6aas- 30-6amb-
Hasd IIKaJjia Hasd IIKaJjia Haid mIKalia
1 I/IH,Z[I/IBI/I,Z[yaJ'IBHVOG 3a7aHi€ BBITTOJIHEHO B | Gas | Gas | Gas
YCTaHOBJICHHBIN CPOK
) 3aganue Hve COJICPKUT  OIUOOK u 1 Gam 1 Gam | G
HETOYHOCTEH 0(hopMIIeHUS
3 3agaHye BBIIOJIHEHO B [IOJIHOM 00BEME 3 damna & bayutoB | 13 OamoB
['padmyeckue TOCTPOCHHUS TIO 3aJAHHIO
4 COOTBETCTBYIOT JIEHCTBYIOIIUM CTaHAApTaM 3 Gara 8 Gaos | 13 Gamtos
MuauBuayabHOE 3aJlaHde BBITIOJHEHO C
5 NPUMEHEHHEM KOMIIBIOTEPHBIX MporpaMm | 2 Gamna 2 Gamna 2 Gamna
(rpaduueckux pegaKTopoB)
Htoro 10 6amnoB | 20 6ammoB | 30 Gamios

5.4 Kputepun oneHku 3adera

3ayeTHBI OUJIET COACPIKUT 3a/laud 110 HAUepPTATEIbHOM TeOMETPUHU - Ha Marepuan 1-oi u

2-0#i TJ1aBHOM MO3UIIMOHHOM 3a[a4M, OJIHY 33J1auy MO MPOCKIIMOHHOMY YepUYCHUIO (Ha MaTepHal
[0 ITOCTPOEHHMIO OCHOBHBIX BHMJIOB M pa3pe3oB). MakcumanbHas oneHka 3a lu 2 3amauy — 20
6ayuoB, 3a 3 3amauy — 20 6amioB. MUHUMaIIbHASI OLIEHKA 32 3a4eT — 15 0ayutoB, MakCUMaIbHAs —
40 Gamnos. OO01mas 3aueTHast OLIEHKa 32 CEMECTp IO JUCIHIUIMHE OIpeAeseTcs Mo HabpaHHOM
cymMMe OaJIJIOB Ha 3a4eTe M C YYeTOM OaJlsIOB TEKYIIEH aTTECTaI[UH.
O1eHKH U BBIITOJHEHHbIE 00BEMBI paboT 3aU€THOTO 3a/1aHUS PUBEICHBI B TA0IHLIE:

Onenka | bamibl Buasl 1 06beMbl paboT 1O 331a4am
35-40 | 3Bamaya pemieHa TMPaBWIbHO, TONMHOCTBIO, C  HEOOXOJAMMBIMH
MOSICHCHUSIMY ¥ TIOCTPOCHUSIMH Ha YepTexe, rpaduka paboTsl BEICOKASI.
Hertounocreli u ommbOK HeT.

SAUTeHO 26-34 | 3apmaya peleHa MpaBUIBLHO U 10 KOHIA, HO UMEET HEKOTOPHIE
HETOYHOCTHU 10 0(OPMIICHHIO YepTeKa WM pellieHa He JI0 KOHIIa,
npuMepHo 75%, HO TPaBUIHHO O(hOpMIIECHA.

15-25 | Pemeno He 6onee 50% 3amauu; 1Mo PEIICHUIO UMEIOTCSI KaK HETOYHOCTH,
TaK ¥ TpyObIe OMUOKH.
HE 0-14 | Pemenne oTCYTCTBYET TMO0 HEBEPHOE; HMEIOTCSI HETOYHOCTH U
3a4TEHO HECKOJIBKO IPYOBIX OIHMOOK.




6 METOINMYECKHUE

PEKOMEHJAIIMX 110 OPTAHM3AIIMK U

BBINIOJTHEHUIO CAMOCTOSATEJBHOM PABOTHI CTYJIEHTOB IO YYEBHOM
JAUCHHUIIJINHE
CamocrositensHass padota cryaeHToB (CPC) HampaBieHa Ha 3aKkpelieHHe W YriyOJieHHue
OCBOCHMS y4yeOHOro MaTepuaia, pa3BuTue npaktuyeckux ymenuit. CPC Bkitouaer ciemyrommue
BUJBI CAMOCTOSTENBHON pPAa0OThI CTYACHTOB: - 6€0eHUe KOHCHEeKMd,- peuleHue 3a0ay no

mempaou-Kauwe, - BblNOJHEeHUe UHOUBUOVATbHBIX 3A0AHUL,

- paboma co cnpagouHoll

JUMepamypot, - N0020MOBKA K ayOUMOPHBIM 3aAHAMUAM, - NOO20MOBKA K 3a4emy;
[lepeueHb KOHTPOIBHBIX BOMPOCOB U 3aJaHUN JJISI CAMOCTOSITENBHONH pabOThI CTYIACHTOB
MIPUBE/ICH B MIPUJIOKEHUHU U XpaHUTCA Ha Kadenpe.

MIPUBEJACHHBIE B II. 7.

Jisi  caMOCTOATENbHOM pPabOThl CTYJEHTOB PEKOMEHAYETCS HCIONb30BaTh HCTOUYHUKH,

7 YYEBHO-METOJWYECKOE W HH®OPMALIMOHHOE OBECHEYEHUE
YYEBHOM JUCLHUILINHEI

7.1 OcHOBHasi IMTEpPaTypa

No Komnuec-
- bubnmorpaduueckoe onucanue I'pud TBO JK3€M-
/1 IUISIPOB
1 Edpemos, I'.B. nxeHnepHas 1 KOMIObIOTEpHAs Pex. ®I'bOY BIIO
rpaduka Ha 6a3e rpaduyeckux cuctem: yueo. MI'TY «CraHkun» B 15
nocobue / I'.B. Edpemos, C.I. Hiokanosa . — 3-¢ u31., | KadyecTBe yued. moco-
nepepad. u gon. — Crapsiit Ockon: THT, 2018. — 264c. | 6ust [u1st CTy/. BY30B
HNuxenepnas 3D-komnbloTepHas rpaguka : yue6. | Pex. MI'TY um. H. D.
) nocobue it 6akanaspos / A. JI. Xeiden [u ap.] ; nox | baymana B kauecTBe 30
pen. A. JI. Xeidena. - 2-e u3f., nepepad. u gom. - M. : | yue6. mocoous s
IOpaiit, 2017.- 464c. (bakanasp. [IpuknanHoit kypc) CTYyJl. By30B
7.2 lonoJTHUTEIbHAS JIUTEPATypa
l‘l\j‘i Bbubauorpaduyeckoe onncanue I'pud ;i:g;::ﬁ;g::;
beaskoBa, EBrenns BanoBHa. Jon.MOPE B URL:https//znanium.com/
1 HaqepTaTeHBHa;[ T€OMETPHS. HpaKTI/IKyM : Kaq.yqe6.noco6. catalog/product/356992
Vuebnoe mocodue / Hampuuk ; Mocksa : as ctyn. .BY3
NH®PA-M" : "HoBoe 3Hanue", 2016. - 214 ¢. | 1O TEXH. ClCIL
Neprau, Banagumup Bukroposuu. Jomn. MO u URL:https//znanium.cony/
2 | HaueprarensHas reometpus / - KpacHosipck : | Hayku PO catalog/product/507398
Cubupckuii penepanbublii yausepcuret, 2014.
- 260 c.
bopucenko, Upuna I'ennaabeBHa. Hom. YMC B URL:https//znanium.com/
3 I/IH)KCHepHaﬂ rpa(bHKa‘ FCOMeTqueCKOC u Kad. y‘{e6HI/IKa catalog/product/505726
MpoeKIHoHHOe YepueHue / KpacHosipek : s ety BY3
Cubupckuii penepanbubiii yausepcuret, 2014.
- 200 c.
3aiines, IOpuii AjexkcanapoBud. Hon. YMC no | URL:https//znanium.com/
4 HaqepTaTeﬂbHaﬂ reoMeTpus : VYyebHoe Ha4. TCOMCTPUU catalog/product/948560
nocobue /-Mocksa : UHOPA-M",2018. - 248 ¢. | MO u nayku
P® B kau.
y4e0.1moco0.

st ctya. BY3
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®poJioB, Cepreii ApkaibeBuy. Hom. MO u URL:https//znanium.com/

5 | HaueprarenbHas reomeTpus : YueOuuk /- 3 ; | Hayku PO s | catalog/product/1120362
nepepab. u 1o1. - Mocksa MHOPA-M", 2020. - | cTyA. BY3
285 c.
3enennlii, I1. B. Jonymieno
Wmxenepnas rpaduka. [IpakTuKyMm 110 MO Pb B kau.
IPOEKILIHOHHOMY YePUCHHIO : yueb. mocobue / | Y4eO. mocod. 1
6 JUIA TEXHUY.

I1. B. 3enensiii, E. U. bensikoa ; mox pen. I1.
B. 3enenoro. - Mu. : BHTY, 2014. - 200c.- 6/m. | BY3 10 TexHmH.

Criell.
7 3eaennri, I1. B. Pex. YMO 1o
WmnxenepHas rpaduka : yued. - METO/I. 00pa3oBaHMIo B
10cOGHe 110 MALIHHOCTD. YepueHuto: B 2 4. U. 1 | 001, 1
: Ueprexu Basios / I1. B. 3enensiii, C. B. TpaHCIopTa 1
ComnoHnxko ; oz pex. I1. B. 3eneroro. - MH. : TpaHcl.
JlesTeTbHOCTH.

BHTY, 2015. - 81c. - 6/m.

8 | 3enenslii, [leTp BacuiabeBuy.
Wmxenepnas rpaduka. [Ipaktukym mno
yepTekaM COOpOYHBIX €AMHUIL . YYeOHOoe
rocooue / - Mocksa; Munck MH®OPA-M":
OOO "Hogoe 3nanme", 2019. - 128 c.

URL :https//znanium.com/
catalog/product/1010797

7.3 Ilepeuennb pecypcoB ceTu UHTepHeT 10 U3y4aeMOM JTMCUMILIUHE

HaueprarensHas reoMeTpusi 1 MHXeHepHas rpaduka - [Tomoukui ...
www.psu.by/images/stories/ISF/kat ngig/iarmolovich-3.pdf

Kparkuit  kypc  WmxenepHoit  rpapuku -  Wmkenepnas  rpaduka.  Teopwus.
ngeometriya.narod.ru/teorgrafl 1.html

WmxenepHas rpaduka MalIMHOCTPOUTEIEHOTO PO, www.bntu.by/atf-grafika.html

Nwxenepnas rpaduka CTpOUTEITLHOTO TPOQHIIS, ww.bntu.by/sf-grafika.html

Haueprarensnas reomerpust u MnxenepHas rpapuka | BKonrakre, vk.com/cherteji

Nuxenepnas rpaduka (reoMeTpudIecKoe U MPOSKITMOHHOE YepUEHHE)
www.cherchenie.by/.../ Umxenepnasn%20rpadpuka.pdf

Kadenpa «Mmxenepnas rpaduxa | 'oMenbCKuil rocy1apCTBEHHBIH ...
https://www.gstu.by/.../kafedra-inzhenernaya-grafika

HauepratenbHas reoMeTpus U HHXXKeHEepHast rpaduka - MUHCKHIA ...
mgvrk.by/system/files/lib/2.pdf

Nmxenepnas rpaduka - 'ponHenckas obmacts - Deal.by
grodnenskaya-obl.deal.by/p5891998-inzhenernaya-grafika.html

WNmxenepnas rpadguka  engineering-graphics.spb.ru

Nnxenepnas rpaduka. Kpatkuit kype - Monorpadwuu...rae.ruxMonorpadum KpaTtkuii kypc

Wmxenepnas rpapuxka window.edu.rwybubnuoreka. MnxenepHas rpaguka

Haueprarenbnas reomerpus. Maxenepnas rpaduxka.... Ing-Grafika.ru

Kadenpa UnxenepHoit rpadukw :: [maBHast ctpanumna  ig.vstu.by

WNwxenepnas rpaduka. [lpaktukym  rep.bntu.byllpaktukym

WmxenepHas rpaduka » Mup KHUT-CKadaTh KHUTH O€CIIaTHO
mirknig.com...grafika...inzhenernaya-grafika.html

YouTube — Bukunenus  ru.wikipedia.org>YouTube
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7.4 IlepeyeHp HArVIAJAHBIX M JPYrHX NOCOOMI, METOAMYECKHX pPeKOMEHIAluil 1o
NPOBEACHUIO Y4eOHBIX 3aHATHI, a TAK/Ke METOAMYECKHX MATePHAJIOB K MCIO0JIb3yeMbIM B
o0pa3oBaTe/IbHOM NpoLecce TEXHNYECKUM CpeACcTBaM

7.4.1 Metogu4eckue peKOMeHAALNH

1. MeTtoauueckrie peKOMEeHIalluu K MpakTHUYecKuM 3aHsaTusM «mkenepHas rpaduka;
Haueprarenbhas reoMeTpus U MH)KeHepHast rpaduka / DIeKTpHUeCcKue NPUHIUITHAIbBHBIE
CXEMBbI» JIJIA CTYJICHTOB CHENHUAIBbHOCTEN U HampaBieHUuH noarotoku: 1 -53 01 02
«ABTOMAaTHU3UPOBAHHBIE CUCTEMBI 00paboTKH HHPopMarmu»; 1 -53 01 05 «
ABTOMAaTH3WPOBAHHBIE IEKTPONPUBOABDY; 1 -54 01 02 «MeTombl 1 mprOOPHI KOHTPOJIS
Ka4yecTBa M JUArHOCTUKHU COCTOSTHUS 00bekToB»; 09.03.01 «MHpopMaTHKa U BEIYHCIUTEIbHAS
texHuka»; 09.03.04 «I[Iporpammuas unxenepusi»; 12.03.04 «buorexHn4yeckue CUCTEMBI U
texHosorun»; 13.03.02 «DnekTposHepreTuka U MMEKTPOTEXHUKA» OYHOU U 3a04HOU (hopM
o6yuenus / ['o6panes H.H., FOmkesnu H.M. // Morunes: ['VBIIO « ben. — Poc. ya-t», 2019 —
26c¢., 35 7x3.

2. Metonnyeckue peKOMEHAAlNH K MpakTUYeckuM 3aHsATusM «HxeHepHas rpaduka;
Haueprarenbnas reomeTpus u MH>KeHepHas rpaduka; HauepraTensHas reoMeTpus U
KoMIbIoTepHas rpaduka / ['eomerprueckoe uepueHue» sl CTYIeHTOB BCeX CIeUaibHOCTEN U
HaIlpaBJICHUH MMOATOTOBKU OYHOM 1 3a0uHOM opm oOyuenusi / ['obpanes H.H., FOmkesny H.M.
// Morunes: T'YBIIO « ben. — Poc. yu-», 2019 — 18c., 100 3xk3.

3. Meronuueckne peKOMEHIAINH K MTPAKTUYECKUM 3aHATUAM «HKkeHepHas rpaduka;
HauepratenbHas reomeTpus U nHXeHepHas rpaduka; HauepraTenbHas reometpus u
KoMIbloTepHas rpaduka / Yeprex cOopouHOi enuHuIb. [leTanrpoBanue.» sl CTyICHTOB BCeX
CIIENMATLHOCTEN M HAIIPABJICHUH MOJTOTOBKH OYHOM ¥ 3a04HOM (hopm oOyuenus / ["oOpaneB
H.H., Csupena J[.M., FOmkesuu H.M., PermkeBuu XX.B. // Morunes: I'YBIIO « ben. — Poc. yH-
™, 2018 —43c., 60 3k3.

4.Meroanueckue pPEKOMEHJAIMU K NpakTHueckuM 3aHsaTusMm «mxeHepHas rpaduka.
[IpoekimonHOe YepueHue» A CTYJACHTOB BCEX CHEIMAIBHOCTEH M HalpaBlIeHUH OATOTOBKU /
Bopo6rseBa O.A.,PeivkeBnd XK.B.//Morunes: 'VBIIO « ben. — Poc. ya-t», 2018 - 32 c., 100 k3.

5.Meronnyeckue pPEKOMEHIAIMM K MPAaKTUYECKHM 3aHATHSAM «MHxXeHepHas rpaduka;
HauepratenpHass reoMeTpusi U KoMIbloTepHas rpaduka; HauepratenbHass reomerpuss u
uHXeHepHas rpaduka / Crienudukanys K 4epTexam» s CTYJEHTOB BCEX CHEIHaTbHOCTEH U
HaIpaBJeHUN TMOATOTOBKH OYHOW M 3a04HOUM (popm oOyuenus / [obpanes H.H // Morunes:
MOVYBO « ben. — Poc. yu-t», 2019 - 13 c., 115 7x3.

7.4.2 Ilnakatbl, MyJ1bTHMEANHHbIC NPe3eHTALUH

1 — OcnoBHas Haanuch, 'OCT 2.104-68. I1.p.Ne 1

2 — I'papuaeckoe o603HaueHne maTepuanon. [1.p.Ne 4

3 — O6pazen TutyasHoro aucta. [L.p.Nel

4, 5 — OCHOBHBIE U JOTOJHUTEIbHBIE BUIBL. [1.p.Ne3

6...9 — OpToronanbHbie MpoeKUU reomeTpuueckux tei. I1.p.Ned,5
10 — I[IpocTteie pazpessl. [1.p.Ned

11 — Ceuenus. I1.p.Ne4

12...14 — CoeauHeHHE YacTH BUJIa C 4acThio pa3zpesa. [1.p. Ned

15, 16 — Cnoxusble pazpessl. [1.p. NS

17...19 — Yeprtexku HepazbeMHbIX coenuHeHui. [1.p.Nel3

20 — O6pazoBanue pe3bObl, BUIBI pe3b0. [1.p.Nel3-15

21 — O6o3Havenue cranaapTHbIX pe3po. [1.p.Ne 13-15

22, 23 — U3ob6paxxenue pe3pObl Ha yepTexkax. [1.p.Ne 13-15

24 — Bupsl kpenexxubix uzaenuit. [1.p.Ne 13-15

25, 26 — Coenunenue aeraneid 6onroM, mmwibkoil u BUHTOM. [1.p.Nel3
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27 — Cnenuduxanus Ha cOopounbIil uepTex. [1.p.Nel4
28...30 — Hanecenue pazmepos. [1.p.Ne14,15
IIpocTpaHcTBeHHBIE MOE/IH 110 HAYEPTATEJIbLHON reoMeTPpUHU

1 - Touka B cucteme miockocreit H, V, W. TL.p.Ne2
2...4 - Ilpssimas nunud B cucrteme miockocterd H, V, W. I1.p.Ne2
5 - Meroa npsMoyronbHOro tpeyronbHuka. I1.p.Ne6
6- IinockocTts B cucteme mnockocreit H, V, W. I1.p.No7
7- Ilo3uunoHHbBIE 33124 Ha MIIOCKOCTH. [1.p.No7
8 - JIuaus HanbobIero HakioHa tiockocT. [1.p.Ne7
9 - [lepeceuyenue JIMHUM € TOBEPXHOCTHIO. [1.p.Ne8
10 - Meton BpaieHusi BOKpyr JJMHUU ypoBHs. [1.p.Ne9
11- Meton 3amensl mockocTeit mpoekiuii. I1.p.Ne9
12...15 - Kapkacsl noBepxHocreit. [1.p.Ne10
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