MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI
HNHikeHepHasi 1 KOMIIBIOTEPHAsA rpauka

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruaibHOCTh: 11.03.04 J1eKTPOHMKA U HAHOYJIEKTPOHHKA
HanpasnenHocts (po¢uis) / cienpanu3anus: IIpoMplieHHAst 31eKTPOHUKA

®opma oOyuyeHUs: 3a04Has (B TOM 4YMcJe ¢ NMPUMeHEHHMeM IMCTAHIMOHHBIX 00pa30BaTeJbHBIX
TEXHOJIOTHil)

®akynbreT: @10, PakyJabTeT IMCTAHIIUOHHOTO 00yYeHU S

Kagenpa: IIp3, Kadeapa npombliieHHOi 3JIeKTPOHUKH

Kype: 1

Cemectp: 2

YueOnsrit man Hadopa 2015 roma

Pacnipenenenne pabouero BpemeHu

No Bunet yaeOHOIM nesTeIbHOCTH 2 cemectp Bcero Ennauner
1 CamocrosTenbHas paboTa 1ol pyKoBOJCTBOM 12 12 4acoB
MIPEeToiaBaTes
2 JlaGoparopHble pabOThI 4 4 4acoB
3 KoHTponb camocTosATensHO#M paboThI 4 4 4acoB
4 Bcero koHTakTHO pabOTHI 20 20 4acoB
5 CamocTosiTenbHas paboTa 120 120 4acoB
6 Bcero (06e3 sx3amena) 140 140 4acoB
7 IToaroroBka u cnada 3avera 4 4 4acoB
8 OO0m1as Tpy10eMKOCTh 144 144 4acoB
4.0 3.E.

KonTponbsHbIe paboThI: 2 cemecTp - 2
3auer: 2 cemecTp

JOKyMEeHT MOATMCAH IPOCTO 3IEKTPOHHO MOANNCHIO
VHdbopmaius o Biagesblie:

OUO: [lenyriaHoB A.A.

HoisxkHOCTh: PekTop

Hata mognucanus: 28.02.2018

VHUKaIbHBIN IPOrPaMMHBIN KJIIOY:
c53e145e-8b20-45aa-9347-a5e4dbb90e8d

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
npotokos Ne 120 ot « 28 » 8 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (crermanbHocTH) 11.03.04 DnekTpoHMKa M HAHOZJIEKTPOHUKA, yTBepkaeHHoro 12.03.2015 rona,

paccMoTpeHa M omoOpeHa Ha 3acemaHuu Kadenpsl Mul «  » 20 ropma, MPOTOKOI
Ne .

PazpaboTuuk:

noueHt kad. Mul’ H. YO. I'pumiaea

3aBenyronmii o0ecnieunBaromeii kad.
Mul’ b. A. JIrokmmH

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan ©J10 N. I1. Yepkamumua
3aBeAyIOIHi BRITYCKAIOIICH Kad.

IIp> C. I'. Muxaib4eHKO
OKCIIepTHI:

JlonieHT Kadeapbl TEXHOJIOTHH dJIeK-
TpoHHOTO 00yueHus (TD0) 1O. B. Mopo3zoBa

JloueHT Kadeappl MEXaHUKH U Tpa-
¢buxu (Mul) H. YO. I'puiiaea
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[lenpro mpenonaBanusi TUCHMUIUIUHBI «H)XKeHEepHas U KOMIbIOTEpHAs Tpadukay sIBISETCS U3yde-
HUE€ TPAaBWJI BBINOJHEHUS KOHCTPYKTOPCKO-TEXHOJIOTMUYECKOW JIOKYMEHTAallUd Ha OCHOBE CTaHAapTOB
ECK/I.

1.2. 3amaum AMCHUIIIMHBI

— B pesynbrate m3ydeHUs HACTOSIICH MUCIMILIMHBI Y CTYJICHTOB JIOJDKHBI C(HOPMHUPOBATHCS
3HAHWS, YMEHUS U HABBIKH, TTO3BOJISIFOIINE MPUMEHSAThH COBPEMEHHBIE MPOTPAMMHBIC CPEICTBA JJISI BBI-
MOJTHEHUS ¥ PEIaKTHPOBAHMS H300PaKEHUH, TOATOTOBKH KOHCTPYKTOPCKO-TEXHOJOTHYECKON JOKYMEHTA-
LU,

—  CIOCOOHOCTH PadOTaTh ¢ KOMIIBIOTEPOM KaK CPEJCTBOM yIpaBJIeHHUs HH(OpMAIUEH;

—  YMCHHE IPUMCHSThH TIOJTYYCHHBIC 3HAHHUS W HABBIKU MPH CO3JIAaHUH YEPTEKEH Ha MEPCOHAIb-
HOM KOMITBIOTEPE.

— CryneHThl Takke JOJKHBI MOJTYYUTh 3HAHUA, 00ECICUMBAIONINE MOATOTOBKY ISl YCBOCHHUS
MOCIIEAYIOIIUX TUCIUILINH.

2. MecTo nucuuiiuebl B cTpykrype OIIOII
Hucuuminna «uxenepHas u komnberotepHas rpaguka» (b1.b.1) otHocuTcs k Groky 1 (6a3oBas
4acTh).
[Tocnenyromumu AMCHUIUIMHAMU SABIISIIOTCS: KOMITBIOTEpHOE MOAEIMPOBAHUE HIIEKTPOHHBIX CXEM
(I'TIO-1), Koncrpyupoanue anekrpoHHbix ycrponctB (I'TIO-3), IIpoexTiupoBaHue ycTpOWCTB yIpasiie-
nus (I'TIO-2).

3. TpeGoBaHus K pe3yJbTaTaM OCBOCHUS JUCHUIIJIMHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HaMpaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETEHIUH:

— OIIK-4 TOTOBHOCTBIO NPUMEHSATH COBPEMEHHBIE CPEACTBA BBITIONHEHUS M PEIaKTHPOBAHUSI
M300pakeHU U YepTekel U MOATOTOBKH KOHCTPYKTOPCKO-TEXHOJIOTHYECKOH TOKYMEHTALNN;

B pesynbrare u3ydeHus IUCIUTUITMHBI O0YJarOIIUNCS JOKEH:

— 3HATh TEOPETHYECKHE OCHOBBI MOCTPOCHHUS H300paKeHUM TOUEK, MPSAMBIX, IIOCKOCTEH H
OTACTHHBIX TEOMETPUUCCKHUX TeJl; U3YYUTh CIIOCOOBI MMOCTPOCHUST M300paKEHHH MPOCTHIX MPEAMETOB H
OTHOCAIINECCA K HUM YCIIOBHOCTH.

—  YMeThb OIpPENEeNUTh TeOMETpUIECKre (POPMBI MPOCTBIX NETaNCH MO0 M300paKEHUIO U YMETh
BBITIOJTHUTH 3TU I/I306pa)KCHI/I§I; O3HAKOMUTHCA C I/I306pa)KCHI/IeM HCKOTOPBIX BUI0B COCHHHGHHﬁ ﬂeTaHeﬁ
(coemnHeHUE BUHTOM)

- BJIaA€Tb HABbIKAMHU YUTATh YEPTECIKU TEXHUICCKHUX yCTpOfICTB, a TaK’KC BBIIIOJIHATL 3THU YCP-
TEXH C y4eTOM TPeOOBaHMIA CTaHIAPTOB.

4. O0beM QUCHHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTaBIsAeT 4.0 3a4eTHBIX IWHUIIBI U MIPE/ICTABICHA B Ta0JIH -

%264&11/1.1121 4.1 — TpynoeMKoCTb JUCIUILINHBI

Bunel yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl

2 ceMecTp

KonTaktHas pabota (Bcero) 20 20
CamocrodrenbHas paboTa 1oJi pyKOBOACTBOM 12 12
npenoaasaresns (CPII)
JlaGoparopHbie pabOTHI 4 4
KonTpoas camocTosrensHoit pabotsl (KCP) 4 4
CamocrosTenpHas paboTa (BCero) 120 120
[ToaroroBka K KOHTPOJIBHBIM paboTaM 56 56
OdopmieHue oT4eToB 10 Ja00paTOpHBIM paboTam 14 14
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CamocTosTenpHOe H3ydeHne TeM (BOIIPOCOB) 50 50
TEOPETUYECKON YaCTH Kypca
Bcero (0e3 ax3amena) 140 140
IToaroroBka u caada 3adera 4 4
OO01mas Tpy10eMKOCTb, 4 144 144
3auetHble EauHuIb! 4.0
5. Conep:xanue JTUCUMILIIHHBI
5.1. Pa3zgesnl JUCHUIIMHGLI 1 BUALI 3AHATHHI
Pa3znenbl nMCUMIUIMHBI U BUJIBI 3aHATUN TPUBEICHBI B Ta0uIe 5.1.
Tabmuua 5.1 — Pa3nens! AUCHUTUIMHBI U BUJIBI 3aHATHIMA
Bcero
yacoB | PopMupyeMbl
HasBanus pa3nenos QUCHUIIIIMHBL CPIL u Jlag. KCP, 4 Cam. (Ge3 e
paob., u pab., g
9K3aMe | KOMIIETEHIINN
Ha)
2 cemecTp
1 U3 ucropum rpaduueckux nzodpaxe- 0 0 4 4 4 OIIK-4
Hui. B3aumHoe mosnoxeHre npsamMou u
MIOCKOCTH, TNIOCKOCTEH.
2 IIpsimast. BzauMHO€ MoJ0keHue mpsi- 0 0 8 8 OIIK-4
MBIX.
3 [InockocTe. B3anMHoOE nosnoxeHue nps- 0 0 8 8 OIIK-4
MOHM ¥ MIIOCKOCTH, TNIOCKOCTEM.
4 CniocoOsl mpeoOpa3oBaHUs KOMITIEKC- 0 0 8 8 OIIK-4
HOTO YepTexa
5 TloBepxHOCTH 8 10 |OIIK-4
6 OcHOBHBIE MTpaBUiia OPOPMIICHUS Yep- 16 20 |OIIK-4
TEXKEU
7 N3o6paxkeHus 22 24 |OIIK-4
8 Hanecenue pa3mepon 12 12 |OIIK-4
9 HarnsiiHble akCOHOMETPUYECKHE H300- 10 10 |OIIK-4
paxkeHus
10 Coenunenus 0 10 14 | OIIK-4
11 [letanupoBanue 0 14 18 |OIIK-4
Hroro 3a cemectp 12 4 120 140
Hroro 12 4 120 140

5.2. Conep:xaHue pa3aesoB IMCHUILIMHBI (CAMOCTOATEIbHASL padoTa MoJ PYKOBOJACTBOM

npenouaBaTeﬂﬂ)

CopneprkaHue pa3ziesoB TUCIHUILIUH (CaMOoCTOsTeNbHAs padoTa MoJl PyKOBOJACTBOM IPENoaBaTesl)

npUBeACHO B Tabmmue 5.2.

Tabmuma 5.2 — Coxeprkanue pa3aesioB AUCHHUIUIMH (CaMOCTOATeIbHas paboTa 1Mo pyKOBOJICTBOM IPEIIO-

JlaBaTess)

Hazpanus pa3aciioB

Copeprxanue pa3aesioB TUCHUTITUHBI
(camocrosTensHas paboTa moj
PYKOBOJICTBOM IIPETIOaBATEIS)

TpynoeMkocTs,

dopmupyemsle
KOMITETEHIIUU
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2 ceMecTp

6 OcHoBHbIE IpaBwiia | EquHas cucreMa KOHCTPYKTOPCKON JOKY- 4 OIIK-4
odpopmienus yeprexeit | MeHTaruu. Ctangaptel ECKJI. ®opmartsi.
Macuta6st. Jlunuu. IpudTer yepTexxHbIe.

Hroro

10 Coenunenus Knaccudukanus pe3nd. U3o0pakenne 4 OIIK-4
pe3b0. YcinoBHOe 0003HaueHue pe3bo. Pesb-
0OBEBIE COCANHCHUA. Pacuer BuHTOBOTO CO-
CIIUHEHUSL.

Hroro

11 leranupoBanue Conepxanue u 00beM paboTel. UteHue c6o- 4 OIIK-4
pouHoro uepTexa. [Ipumepsl ureHus yepre-
ke, Be10op 1 HaHeceHue pa3MepoB. 3aroJi-
HEHHUE OCHOBHOM Haamnucu. OmnpeneneHue
pa3MepoB JETalU 10 €€ N300pakeHUIO C UC-
noJib30BaHueM rpaduka macimtados. [pu-
MepBbI BBIINOJIHEHUS padounx yepTexei nera-
nei.

Hroro 4

Hroro 3a cemectp 12

5.3. Pa3nenbl JMCHMILNIMHBI M MEKIMCUMILUIMHAPHBIE CBSA3H ¢ 00eCeYnBAKIIMMH (NMPeAblTy IIUMH)
U o0ecnneynBaeMbIMU (MOCJAETYIONIUMH) TUCHUIIMHAMHA
Paznenbl qUCHUIIIUHBL U MEXIUCIUIUIMHAPHBIE CBSI3U C 00€CTIeYMBAIOIIMMHU (TIPEABIAYIIUMU) U
obecrnieunBaeMbIMHU (TTOCJIEIYIONUMHI ) AUCITUTUTMHAME TPEICTAaBICHBI B TabmuIe 5.3.
Tabmuna 5.3 — Pa3aensl AMCHMIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

Ne paznenoB qaHHOUN AUCHUIUINHBL, 17151 KOTOPBIX HEOOXOAUMO H3ydYCHHE
00€ecITeunBarONIMX U 00eCIEYNBAEMBIX TUCIUITINH

1 2 3 4 5 6 7 8 9 10 11

[Tocnenyromuye TUCITUTITUHBI

Hanmenosanune
JUCIUTLIINH

1 KommibroTepHoe mojie-
JINPOBAHUE JICKTPOHHBIX + + + + + + + + + +
cxem (I'TIO-1)

2 KoncTtpynpoBaHue

JJIEKTPOHHBIX YCTPOUCTB + + + + + + + + + + +
(T'TIO-3)

3 IIpoekTupoBanue

YCTPOMCTB yIIPaBJICHUS + + + + + + + + + + +
(T'T1IO-2)

5.4. CooTBeTCTBHE KOMIETEHIIHIA, POPMUPYEMBIX NPH U3YYEeHUU THCHHILUINHBI, 1 BUI0B 3aHSI THIi
CoOTBeTCTBHE KOMITETCHIMH, (OPMUPYEMBIX IMPH W3yYCHUW IUCHUIUIMHBI, W BUAOB 3aHATHIM
npeCcTaBIeHo B Tabmmie 5.4.
Tabmuua 5.4 — CooTBETCTBHE KOMIETEHINH, POPMUPYEMBIX MPU W3YyYCHUH JAUCIMIUIMHBI, ¥ BUIOB 3aHS-
T™™HHU

Kommeren Bungnl zapsatuin

uu CPII JIa0. pad. KCP Cam. pa0.

DOopMBI KOHTPOJIA
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OIIK-4 + + + + KonTpomasnas padora, [Ipo-
BEpKa KOHTPOJIbHBIX padoT,
OtyeT no nabopaTopHOi pa-
oore, 3auer, Tect

6. UnTepakTBHBIE MeTOABI M (GOPMBI OPraHU3aLMU 00yYeHH s
He npenycmorpeno PVYII.

7. JlabopaTtopHble paGoThl
HaumenoBanue 1abopaTtopHbIX padoT npuBeneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHnoBaHue 1a00paTopHBIX paboT

Tpynoemkoctsb, | DopMupyemblie
Ha3Banus pa3zaenos HaumenoBanue mabopaTtopHbIX padoT Py ’ PMIPY
q KOMITETCHIIUHI
2 ceMecTp
5 TloBepxHOCTH Co3znath TpeXMEpPHYIO MOJIEIh JACTAIIN 2 OIIK-4
Hroro
7 V300paxeHus BrInosHuTh YepTek aeTaliu, PyKOBOJCTBYSCH 2 OIIK-4
IIPaBWJIaMU BBITNIOJIHEHUS YEPTEKEN; BBIIION-
HUTh HEOOXOAUMBIE pa3pe3bl, BHIHOCHBIE JJie-
MEHTBI, IPOCTABUTh PA3MEPHI U 3aIIOJIHUTh
OCHOBHYIO HAJIMHCh.
Hroro
Hroro 3a cemectp
8. Konrpouab camocTosiTe/IbHOM padoThl
Bunibl KOHTPOJIS CaMOCTOSTENBHOM pabOTHI MIPUBENEHBI B Tabnuie 8.1.
Tabmuua 8.1 — Buasl KOHTPOJISE CAMOCTOSITENIbHOM paboThI
. TpynoeMkocTh dopmupyemslie
Ne Bun koHTpOJs caMoCTOSITENTbHOM paboThI Py PMHDY
(uac.) KOMIETCHIIUHN
2 cemectp
1 |KoHTpomnbHas paboTa 2 OIIK-4
2 |KonrponbHas paboTa 2 OIIK-4
Hroro

9. CamocTtosiTe1bHasi padoTa
Bunasl camoctosiTenbHOM paboThl, TPYIOEMKOCTh U (hOpMUpPYEMble KOMIIETEHIIUU MTPEICTABICHHI B
tabmune 9.1.
Ta6muia 9.1 — Buabl caMocTosTeIbHOM paboThl, TPYIOEMKOCTh M (hOpMUpPYEMble KOMIETEHINH

Bunsl camocrosrensHol | TpynoemMkocTs, | PopMupyemMsie
HasBanus paznenos A 24 ’ PMHDPY DopMbI KOHTPOJIS
paloTEI q KOMITETEHIIUU
2 cemectp
1 U3 nucropun CamocTosTeNnbHOE U3yYe- 4 OIIK-4 3auer, Tect
rpagu4ecKux HUE TeM (BOTIPOCOB) TE€O-
n300pakeHUH. pPETUYECKOM YacTu Kypca
Bsaumnoe _ | Aroro 4
TI0JIO’KEHUE NPSAMOM
U TUIOCKOCTH,
IIJIOCKOCTEMN.
2 Ilpsimasi. CamocTosiTeNIbHOE U3yYe- 4 OIIK-4 3auet, KonTposbHas
B3aumnoe HUE TeM (BOMPOCOB) TEO- pabota, TecT

CornacoBaHa Ha noprane Ne 45626 6



ITOJIOKCHHUC

pPETHUYECKOM YyacTH Kypca

AKCOHOMETPUYECKHU
€ U300paKeHUS

HUE TeM (BOMPOCOB) TE€O-
pPETUYECKON YacTH Kypca

TIPAMBIX. [ToaroroBka Kk KOHTPOJIb- 4
HBIM paboTam
Hroro
3 [InockocTs. CamocTosTeNIbHOE U3yYe- 4 OIIK-4 3auet, KonTposbHas
B3aumnoe HUE TeM (BONPOCOB) TEO- pabota, TecT
MIOJIOXKEHHUE MPSIMOM | pETUYECKOM YacTH Kypca
1 TUTOCKOCTH
JIOCKOCTH, IToaroroBka K KOHTPOJIb- 4
IJIOCKOCTEM. HEIM paGOTaM
Hroro
4 Cnoco0bl CamocTosiTeNnbHOE U3yYe- 4 OIIK-4 3auet, KontponpHas
npeoOpa3oBaHuUs HUE TeM (BOIPOCOB) TEO- pabora, TecT
KOMITJIEKCHOTO pPETHUYECKOM YyacTH Kypca
Heprexa IToaroroBka K KOHTPOJIb- 4
HBIM paboTam
Hroro
5 TloBepxHOCTH CamocTosTenbHOe U3yde- 4 OIIK-4 3auet, KontposnbHas
HUE TeM (BOTIPOCOB) TE€O- pabota, TecT
PETHUYECKOM YacTH Kypca
[ToaroroBka Kk KOHTPOJIb- 4
HBIM paboTam
Hroro
6 OcHOBHBIE CamocTosiTeNnbHOE U3yYe- 6 OIIK-4 3auet, KonTposbHas
npaBuiIa HUE TeM (BOTIPOCOB) TEO- pabora, TecT
odopmienus pPETHUYECKOM YacTH Kypca
Hepresen IToaroroBka K KOHTPOJIb- 10
HBIM paboTam
Uroro 16
7 V300paxeHust CamocTosTenbHOE n3yde- OIIK-4 3auer, KoarponpHas
HUE TeM (BOMPOCOB) TE€O- pabota, OtueT no
PETHUYECKOM YyacTH Kypca naboparopHoii pabo-
OdopmiieHre OTYETOB TI0 10 Te, Tect
JabopaTOpHBIM paboTam
[ToaroroBka Kk KOHTPOJIb- 6
HBIM paboTam
Hroro 22
8 Hanecenue CamocTosTeNnbHOE U3yYe- 6 OIIK-4 3auet, KonTposbHas
pasMepoB HUE TeM (BOTIPOCOB) TEO- pabora, TecT
pPEeTUYECKOM yacTu Kypca
[ToaroroBka Kk KOHTPOJIb- 6
HBIM paboTam
Hroro 12
9 Harnsnabie CamocrosTenbHOe HU3yye- 2 OIIK-4 3auert, KonTponsHas

pabota, Otyer no
nmabopaTopHoi pabo-
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OdopmiteHre 0TYETOB TIO 4 te, Tect
nabopaTtopHbIM paboTam

[ToaroroBka Kk KOHTPOJIb- 4
HBIM paboTam
Hroro 10
10 Coenunenus CamocTosiTeIbHOE U3yye- 6 OIIK-4 3auet, KontposbHas
HUE TeM (BOPOCOB) TEO- pabota, TecT
PETUYECKOI YacTH Kypca
IToaroroBka K KOHTPOJIb- 4
HBIM paboTam
Wroro 10
11 JeranupoBanue |CaMOCTOATENBHOE U3yUe- 4 OIIK-4 3auet, KonTposbHas
HUE TeM (BOMPOCOB) TEO- pabota, TecT
PETHYECKOM YacTH Kypca
[ToaroroBka K KOHTPOJIb- 10
HBIM paboTam
Hroro 14
BrinosHeHre KOHTPOJIb- 4 OIIK-4 KonTponbnas pado-
HOI paboThI Ta
Hroro 3a cemectp 120
ITonroroBka u cgada 3a- 4 3auyer
qyera
Hroro 124

10. KonTpoab caMocToATEIbHOMH PadoThl (KypCcOBOM NPOEKT / KypcoBasi padora)
He mpenycmotpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4arouXcst
PeiiTuHrOoBas cucrema He UCIIOIb3YETCA.

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecreyeHre JUCHMIITTHHbI

12.1. OcHoBHas1 JIMTEpaTypa
1. Koznosa JI.A. UmkenepHas rpaduka [DneKTpoHHBIA pecypc]: yueOHoe nmocoome / JI.A.Ko3-
noBa.—Tomck : Onp Kontent, 2013. JlocTtyn M3 JMYHOro KaOuHeTa CTyleHTa. — PexxuMm poctyna:
https://study.tusur.ru/study/library (mara obpamenus: 30.11.2018).

12.2. lonostHUTEILHAS JIATEPATypa
1. UYekmapes, A. A. UmxenepHas rpaduka [DnaexkTpoHHblid pecypce]: yueonuk mis CITIO / A. A.
YexmapeB. — 13-e uzn., ucnp. u gon. — M. : UznatensctBo FOpaiit, 2018. — 389 c¢. — (Cepus : IIpo-
deccuonansHoe obpazoBanue). — ISBN 978-5-534-07112-2. Jloctyn u3 Tu4HOTO KaOMHETA CTY/ICHTA. —
Pexum JOCTYyTIa: https://biblio-online.ru/book/32BFBD9C-F745-4FFE-AFD3-
98B468B4EAB1/inzhenernaya-grafika (nata oopamenus: 30.11.2018).
2. TOCT 2.001-2013 Enunas cuctema koHctpykTopckoit nokymentauuu (ECKJ). O0uue noso-
JKEHUSI (c [TonpaBkoii). [DnexTpoHHbIH pecypcl: — Pexum JIOCTyTa:
http://docs.cntd.ru/document/1200106859 (nara obpamenus: 30.11.2018).

12.3. YueOHO-MeTOAUYECKHE MTOCO0OU

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOOUs
1. JletanupoBaHue COOPOYHBIX UepTexker [DaekTpoHHBIH pecypc]: YuebHoe mocobue / JI. A.
Kozmoa - 2007. 44 c¢. Joctym w3 JUYHOTO KabwHeTa cCTyleHTa. — Pexum gocryna:
https://study.tusur.ru/study/library (nara o6pamenus: 30.11.2018).
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2. Kosnosa JI.A. UnxenepHas rpaduka : anextponssiil kype / JI. A. Kosnosa. — Tomck TYCVP,
®/10, 2013. JIocTyn U3 TMIHOTO KaOMHETA CTYJCHTA.

3. TI'pumaesa H.}O. UmxeHepHas rpaduka [DIEKTPOHHBIN pecypc]: METOaMYECKUe yKa3aHHs 110
OpraHHU3aIi CaMOCTOATEIbLHONU PaOOThI AJIS1 CTYICHTOB 3a04HOM (POpMBbI 00yUEeHHSI TEXHUUECKHUX Harpas-
JIeHUH’, 00y4aroNIUXCsl C IPUMEHEHUEM JTUCTAHIIMOHHBIX 00pa3zoBarenbHbIX TexHonorui / H.1O. I'pumae-
Ba, b.A. JlrokmmH. — Tomck : @10, TYCVYP, 2018. JlocTyn u3 nuuHOTO KabWHETa CTyAeHTa. — Pexum
noctyna: https://study.tusur.ru/study/library (nata oopamenwus: 30.11.2018).

4. Koznosa JI.A. UmxkenepHas rpaduka [DIEKTpOHHBIN pecypc|: METOAMYECKHUE yKa3aHHs 10
BBITOJIHEHHUIO Tpauiyeckoil KOHTpOIbHOU paboTel. — Tomck: DakyabTeT JUCTAHIIMOHHOTO OOydeHUs,
TYCYP, 2013. Joctym w3 Ju4yHoro kaOuWHeTa  CTyaeHTa. —  Pexwm  jmocryma:
https://study.tusur.ru/study/library (mara o6pamenus: 30.11.2018).

5. boukapeBa C.A., I'pumaecea H.FO. Wmxenepnas u kommnbiotepHas rpaduka. Kommac 3D
[DnexTpoHHBIH pecype]: yueOHO-MeTonu4YecKoe mocodue mpeaHa3HaueHo s BBITIOTHEHHs Jaboparop-
HBIX paboT. — Tomck: PakynpTeT AucTaHIMoHHOTO 00ydeHus, TYCVYP, 2013. [JocTyn U3 TUYHOTO KaOu-
HeTa cTyneHTa. — Pexwum nocryna: https://study.tusur.ru/study/library (nata obpamenus: 30.11.2018).

12.3.2. YueOHO-MeTOAMYECKHUE TOCOOHS /ISl JIML C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-METOIMUECKUE MaTepHallbl AJIsi CAMOCTOSTENILHOW M ayAUTOPHOW pabOThl 00ydaroImuxcs
W3 YHUCa JUI[ C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3/I0POBBSI M1 HHBAJIHMJIOB MIPEIOCTABIIAIOTCS B (hOpMax,
aJaNTHPOBAHHBIX K OTPAHUYCHUSM UX 3/I0POBbS U BOCTIPUATHUS HHPOPMAIIHIH.

JLJist i1 ¢ HAPYIIeHUSIMU 3PeHusI:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHON (hopMe yBETUYEHHBIM HIPUPTOM.

JLJ1s1 JII ¢ HAPYIIEHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOu (popme.

JlJist I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeJILHOTO anmapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

12.4. TIpodeccuonaabHbIe 6a3bl JAHHBIX H HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMBI
1. http://libgost.ru

2. http://techliter.ru

3. http://standartgost.ru

13. MaTtepuaibHO-TeXHMYECKOe 00ecneyeHue JUCHUILIMHBI U TpedyeMoe MPorpaMMHoOe
obecneuenue

13.1. O6mue TpedGoOBaHMA K MATEPHAJBHO-TEXHHYECKOMY H IIPOIPAMMHOMY 00eCIe4YeHHI0
AUCHUIIIIMHBI

13.1.1. MaTrepuajibHO-TEXHMYECKOE U MIPOrPaMMHOe olecriedeHne TUCUMILTHHBI

Kabuner st caMmocToATeIbHON pabOThI CTYICHTOB

ydeOHast ayuToOpus JIsl IPOBENCHUS 3aHATHI J1a00paTOPHOTO THIIA, TIOMEIIEHHUE JUTS TIPOBEIACHUS
TPYMIOBBIX U WHANBUAYAIBHBIX KOHCYIBTAIIHMA, TOMEIIEHUE TSl IPOBEACHUS TEKYIIIETO KOHTPOJIS U MPO-
MEXYTOYHOMU aTTeCTallly, TOMEIICHNE I CAaMOCTOSTEIbHON padoThI

634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 207 ayn.

Onucanune UMeroIerocs 000py10BaHUs:

- Kommytatop MicroTeak;

- Komnbrorep PENTIUM D 945 (3 mit.);

- Komnbrorep GELERON D 331 (2 mT.);

- Kommutekt crienmanusupoBanHoi yaeOHOW Mebenu;

- PaGouee mecto nmpenogaBarens.

[IporpamMMHoOe obecrieueHue:

— 7-zip

— Google Chrome
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Kaspersky Endpoint Security 10 s Windows
Kompas 3D (¢ BO3MOXHOCTBIO YaJICHHOTO JOCTYIIa)
Microsoft Windows

OpenOffice

13.1.2. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredeHne 11 J1adopaTopHbIX padoT

Kabuner myist caMmoCTOATEILHOM pabOThI CTYICHTOB

yueOHasl ayuTopus JJIsl IPOBEICHUS 3aHATUH 1a00paTOPHOTO THIIA, IOMEIEHHE JUIS POBEACHUS
TPYIIOBBIX W WHAWBUIYAIBHBIX KOHCYJIBTAIN, TOMEIICHUE JIJISl TIPOBEJCHUS TEKYIIETO KOHTPOJIS U TIPO -
MEXYTOUHOU aTTECTAllUH, IIOMELICHHUE JJISi CAMOCTOSTEIILHON paboThI

634034, Tomckas obnacts, . Tomck, Bepmauna ynuna, n. 74, 207 ayn.

Onwucanue uMeronierocs 000pyI0BaHuUs:

- KommyTtatop MicroTeak;

- Kommerorep PENTIUM D 945 (3 mit.);

- Komnstorep GELERON D 331 (2 mr.);

- Kommuiekt cienmanuzupoBanHoi yueOHoOW Mebenu;

- PaGouee mecTo mpernoaBares.

[TporpammHOe obecrieueHue:

— 7-zip (¢ BO3BMOXHOCTBIO YIAJIEHHOTO JJOCTYTIA)

— Google Chrome

— Kaspersky Endpoint Security 10 ans Windows (¢ BO3MOXHOCTBIO yIaJI€HHOTO JJOCTYTIA)

— Kompas 3D (¢ BO3MOXXHOCTBIO yIaJICHHOTO JTIOCTYTIA)

— Microsoft Windows

— OpenOffice (¢ BO3MOXHOCTBIO YIaJIEHHOTO JIOCTYTIA)

13.1.3. MarepuajibHO-TEXHHYECKOE U POrpaMMHoOe o0ecrneuyeHue 1Jisl CAMOCTOSATeJIbHOW padoThl
Jist caMOCTOSTeNNbHOM paboOThl MCIONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIAcChl),
PacIoJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTb, T. Tomck, Jleanna mpocrexkr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacts, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast ob6nacTb, . Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacts, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUS:

- yueOHasi MmeOerb;

- komnetotepsl kinacca He Hike [IDBM INTEL Celeron D336 2.8['T. - 5 miT.;

- KOMOBIOTEPHI MOJIKIIOYEeHBI K ceTu «/HTepHeT» U 00eCcreYnBaroT JAOCTYI B AJIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO CPely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecredeHre TUCUMIIIMHBI JJIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI M HHBAJIU/I0B
OcBOeHHE NUCHIUIUIMHBI JIMIIAMH C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 370POBbS U HHBAIHJIAMH
OCYIIECTBIISIETCS C UCTIOIB30BAHHEM CPEJICTB 00yUEHUS OOIIEro U CIenaIbHOTO Ha3HAYCHUSI.
[Tpu 3aHATHAX ¢ O0YUYAIOMIUMHUCS ¢ HAPYLIIEHUSIMH CJIyXa MPEAYyCMOTPEHO MCIOIb30BaHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
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4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CHCTEMBI MTPEToiaBaHus il 00YJatOLTHXCsI
C MHBAJIMIHOCTBIO, TOPTATUBHON MHIYKIIMOHHOMN CUCTEMBI. Y4eOHasl aymuTOpUs, B KOTOPOUH 3aHUMAIOTCS
oOyyarolyecsi ¢ HapylIEeHHEM CllyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUIMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYILIEHUSIMH 3PEeHUSIMH TIPEIYCMOTPEHO HCIIOJIb30BAHKE B
JICKIMOHHBIX U YUeOHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WJIM CJIaiiia Ha SKpaHe) P MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 0OYy4YaIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara UCIOJb-
3yIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA MH(OPMAIIMK U IpYTHE TEXHUUECKUE CPENICTBA ITpHeMa/epe-
Jnaud yaeOHOM MHGPOpMaIUKA B JOCTYIHBIX (popMax, MOOMIIBHOW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUIHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITHM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBbIe 3a1aHUA
1. Pazmepsl hopmara A4:

1) 594x810;
2) 420x594;
3) 210x297,
4) 297x420.

2. Bug — »T0 n3obpaxkeHue:

1) mosrydeHHOE CEUESHUEM ST OJTHOM IUIOCKOCTHIO ¢ YKa3aHHEM TOTO, YTO HAXOIUTCS TOJIBKO B
CEKYILEN TUIOCKOCTH;

2) oOpallieHHOH K HaOII0IaTeNI0 BUAUMOM YacTh TIPEAMETA;

3) MOJNy4eHHOE CEYCHHEM JETalu OJHOM WM HECKOIbKUMHU TUIOCKOCTSAMHU C yKa3aHUEM TOTO, UTO
HAXOJIUTCS B CEKYIIEH MIIOCKOCTH U 32 HEW;

4) cimyxaiiee JJisl BEISICHEHHSI YCTPOIMCTBA JIETAIH B OT/ICIBHOM OTPaHUYCHHOM MECTE.

3. KonmnuecTBO OCHOBHBIX BHIIOB:

1) Tpu;
2) 1ATh;
3) mecTs;
4) omuH.

4. IIpsmas npUHAIEKUT TUIOCKOCTH:

1) Ecnu oHa mpuHAaIEKUT IPSIMOH, Jiexkaliel B INIOCKOCTH

2) Eciin nBe ee TOYKM NPUHAUIEKAT IIII0OCKOCTH

3) Ecnu oHa neprnieHauKysipHa 3TON TIOCKOCTH

4) Ecnu oHa napaJienbHa 3TN INIOCKOCTH

5. IInmockocTh OOIIETO MONT0KEHHS — 3TO TIOCKOCTh:

1) HaxoxAIIasICs O IPOU3BOJIBHBIM YITIOM K IUIOCKOCTSIM MPOEKIUI

2) mapajuienbHas WK TEPIEHANKYIIPHAS OJHOW U3 TUIOCKOCTEH MPOESKIIUNA
3) nepneHANKYASIpHAs OJHOM U3 TUIOCKOCTEN MPOESKLUN
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4) mapasienbHast OQHOM U3 TIOCKOCTEN MPOEKIUI
6. Koopaunara Z — 310 paccTosiHue OT TOYKHU:

1) mo Hayana KOOpAUHAT.

2) 1o GpOHTATBLHOM TUIOCKOCTH MPOCKITUH.

3) 10 TOpU30HTAIBHOM TIOCKOCTH MTPOEKIIMH.
4) no npoUIbHOMN TIIOCKOCTH MPOESKITHA.

7. llpsimast, mepneHAKYIsIpHas (POHTATBHON MJIOCKOCTH MPOEKIINH, Ha3bIBACTCS:

1) [Tpsimoit 001IIEro MOTOKEHHUS.

2) 'opu30HTaIBHO-IIPOEHUPYIOLIEH MPAMOM
3) ®poHTATBEHO-TIPOCIIUPYIOIICH TPSIMOA
4) ITpodubHO-IPOCIMPYIOLIEH MPSIMOIA.

8. [Ipsimast, neprieHIuKysipHast (GPOHTATBHOM TIOCKOCTH MPOEKITUH, Ha3bIBACTCS:

1) IIpsimoii 00IIETO MOJIOKEHHUSI.

2) I'opr30HTATBHO-TIPOCTIMPYIOIIEH TIPSIMOMA
3) ®poHTaNBHO-IPOCUUPYIOLIEH PIMOI

4) TlpodhunsHO-TIPOSTIUPYIOIICH MPSIMOH.

9. Touka NpUHAIICIKUT NPSIMOU, €CITU:

1) OnHOMMEHHBIC MPOESKIIMH MapaICIbHBI MEXIY COO0M

2) /IBe MpOoeKLMU TOYKH JIekKAT Ha OJTHOM MEPICHIUKYISIPE K OCH

3) JIBe mpoeKIMK TOUKU HE JIeXKAT Ha OJJHOM HEePIIEHANKYISIPE K OCH

4) OnHOMMEHHBIE TPOEKIMY NTPUHAAIEKAT OJHOUMEHHBIM ITPOEKIMSIM MPSMOU

10. Pa3pe3 — 310 n300paxeHue:

1) nmosnydyeHHOE pacceyeHHEM NMPEAMETA MIIOCKOCThIO, IEPIEHANKYIIPHON TOPU30HTAIBHOM TLIOC -
KOCTH MPOEKIUM.

2) Ha IJIOCKOCTh HE NapajuIeIbHYI0 HA OJHOW U3 OCHOBHBIX INIOCKOCTEN IPOEKIIUH.

3) OTzIeNBbHOro, OrpaHMYEHHOTIO MECTa MIOBEPXHOCTH MPEIMETA.

4) oOparnieHHOH K HAOIIOIATEI0 BUUMON YacTH MIpeIMeTa.

5) noay4eHHOE MPU MBICIEHHOM PAaCcCEYEHHUHU MPEIMETA OAHOW WM HECKOIBKUMHU IJIOCKOCTSAMU C
YKa3aHUEM TOT'0, YTO HAXOAUTCS B CEKYILEH INIOCKOCTHU U 3a HEH.

11. KonnuecTBO OCHOBHBIX BUJIOB, ycTaHOBIEHHBIX [ OCToMm:

1) Cronbko, CKOTBKO HEOOXOAUMO.
2) lllectn

3) Tpu

4) B 3aBuCUMOCTH OT (hOPMBI JeTaTH
5) Bce BBINOJTHEHHBIE

12. Kakue ciioxHble pa3pesbl CYIEeCTBYIOT?
1) BoiHeceHHbI€ U HaIOKEHHBIE
2) [IpocThie 1 CITIOKHBIE

3) JlonmotHUTEIBLHBIE U MECTHBIC
4) CtyrneHuaThie U JIOMaHHbBIC
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5) BeprukanbHble U TOPU30HTAJIbHBIE
13. TIpocTsie pa3pessl He TPEOYIOT 0003HAUCHUS, €CITH:

1) CCKylias MIOCKOCTb ACIUT NPCAMET HA HCCUMMCTPUYHBIC YaCTH.

2) u300pakeHNne pacloNaraeTcsi B pa3pblBe MPeAMETa WIH B MPOCKIMOHHON CBS3U C OCHOBHBIM
U300paKeHUEM.

3) Ceky1mas IIOCKOCTh JCIUT MPEAMET Ha HECHUMMETPUYHBIC YaCTH.

4) n300pakeHne pacrosaraeTcsi Ha CBOOOJHOM TOJIE YepTeKa BHE OCHOBHOTO N300paKeHHS.

14. OcHoOBHOI1 BUJ TpeOyeT 0003HAUCHHS:

1) Hukorna He TpeOyer.

2) Bcerna tpeOyer.

3) Korna HaxoauTcst BHE MPOEKLIMOHHOM CBSI3H C INIABHBIM BUJIOM.
4) Korza BBITIOSTHSETCSI BMECTO TJIABHOTO BH/IA.

15. CoBMelieHre MOJTOBUHBI BUIA C MOJOBUHON COOTBETCTBYIOIIEIO pa3pe3a JAOIMYCKAeTCs, €ClIu
n300paKeHue:

1) HaxomUTCS HA MECTE TJIABHOTO BUJIA.
2) 0003HaYEHO.

3) aGCOMIOTHO CUMMETPHYHO.

4) HAXOJIUTCSI HA MECTE OCHOBHOTO BU/IA.

16. JIlunus BaguH pe3bObl B OTBEPCTHH B MPOJOIHLHOM M300pa)KEHUH BBIMOIHSIETCS JVHU -

1) ToHKOI CTUTOIIHOM.

2) CrutonrHo OCHOBHOM.

3) ToHKO#1 CIIOIIHOM Ha ¥4 OKPY)KHOCTH, Pa30MKHYTOH B JIFOOOM MecTe.

4) ToHKOM CIUIOIIHON Ha ¥4 OKPY>KHOCTH, PAa30MKHYTOI B OJJHOM MECTE 3a-XOJIIEH 3a OChb, B JpYy-
T'OM — HE TOXOIALIEN 10 Hee.

17. IlITpux0oBKa BBIIOIHAETCS:

1) o ToHKOI TUHUMU.

2) J1o CIUTONIHOM OCHOBHOM JIMHHH.
3) Jlo nuHUYM BHaguH pe3bObl.

4) Jlo TMHUH BBICTYTIOB PE3HOBI.

18. 3ammicy M24 LH ciyxut ni1st 0003HaYSHUST METPUIECKOM PE3hOBbI:

1) ¢ MenKUM L1aroM ¢ JE€BbIM HallPaBICHUEM.
2) ¢ KpYIIHBIM ILIarOM.

3) ¢ KpYIIHBIM ILIArOM C JIEBBIM HalpaBJIECHUEM.
4) ¢ MEJIKUM IIIaroMm.

19. Bospinre ocH AIUIMIICOB B COOTBETCTBYIOIIMX TUIOCKOCTSX aKCOHOMETPHUYECKOro M300paxe-
HUS:

1) pacnonararoTcst mapauieIbHO aKCOHOMETPHUIECKON OCH;
2) coBmazaroT C HAIPABICHUEM OTCYTCTBYIOLIEH B 3TOM MJIIOCKOCTH aKCOHOMETPUUECKOM OCH;
3) pacrmomararoTcsi MEepHeHANKYIIPHO OTCYTCTBYIOIICH B 3TOW IUIOCKOCTH aKCOHOMETPHYECKOU
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ocH;
4) pacronararoTcsi IepreHIUKYISIPHO OJTHOW M3 aKCOHOMETPUUYECKUX OCEH.

20. KonmnuecTBO M300payKeHUH JeTaH:

1) TOKHO OBITH MAKCHMAIBHBIM, HEOOXOJMMBIM JIJISI IOJTHOTO TIPOYTEHHUS IeTalIH;

2) BBIOMpAETCS B 3aBUCUMOCTH OT (POPM OBEPXHOCTEH J1eTaIIN;

3) mOmKHO OBITH MUHUMAJIBHBIM, HO JOCTATOYHBIM, HEOOXOXUMBIM JUIS ITOJTHOTO BBISIBICHUS (Op-

MBI BI:I‘-IGp‘-IPIB&CMOﬁ JACTaJIn;
4)10KHO OBITH TAKUM K€, KaK ¥ Ha TpeijlaraeMoM COOPOYHOM YEpPTEXKE.

14.1.2. TeMmbl KOHTPOJILHBIX padoT
Jnsa mzyuenus kypca «MmxeHepHast rpaduka» CTYIEHT BBINOJHSAET KOHTPOJIbHO-TpauyecKyro
paboTy, COCTOALLYIO U3 TPEX Pa3/eIIOB:
1. ITpoeKIMOHHOE YEPUYECHHUE.
2. Pe3p00oBOE coenHeHne (COeAMHEHUE BUHTOM).
3. JleranupoBaHue.

14.1.3. 3auér
1. leranupoBaHue — 3TO BBINOJIHEHHUE:

1) cOOpOYHBIX YEPTEIKEH;

2) 5CKU30B AeTalielt Mo YepTeskaM oOLIEero BUa;

3) paboumx yepTexel 1o yepTekaM OOIIero BUAa U COOPOYHBIM YEPTEIKaM;

4) pabounx yepTexei 1Mo HaArJIAHBIM YepPTeIKaM.

2. YepTex AeTanu — 3TO JOKYMEHT, COACPIKAIIIMIA:

1) cBeneHus 00 M3rOTOBIICHUU JICTAIIH;

2) uzobpaxkeHue AeTalu U Ipyrue JaHHble, HEOOXOAUMBIE JIJIsl €€ U3TOTOBIICHUS U KOHTPOJIS;
3) u3o0paskeHne HeOOXOAMMBIX BUJIOB JCTAIIH,

4) n3o0paxxeHue JeTajld Ha TPeX MIOCKOCTSIX MPOEKIIHIA.

3. I'maBHEBIN BUJ IETANIN:

1) BEIOMpaeTCs TaKUM, KAaKUM OH M300pakeH Ha COOPOYHOM UepTeKe;

2) BBIOMpAETCs TPOU3BOJIBHO;

3) nomkeH naBath HauOoJiee MOTHOE PeCTaBlIeHne o0 GopMe U pa3Mepax JeTallu;
4) BbIOMpaETCs B 3aBUCUMOCTH OT CIIOKHOCTHU JICTAJIH.

4. KomndecTBO M300pakKeHUH IeTalN:

JOJHKHO OBITh MAKCUMAJIbHBIM, HEOOXOUMBIM JJIsl IOJTHOTO IPOYTEHUS AETalu;
BbIOMpAETCs B 3aBUCUMOCTH OT (POPM MOBEPXHOCTEH JeTalu;

JOJIZKHO OBITH MHHUMAJBHBIM, HO JOCTAaTOYHBIM, HGO6XOI[I/IMBIM JJIs1 TIOJIHOI'O BBISABJICHHUA q)OpMBI
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BBIUEPUYMBAEMOMN JIETAJIH;
JOJDKHO OBITH TAKUM JK€, KaK ¥ Ha MpeajaraeMoM cOOpOYHOM YepTexKe.
5. Ilpu u300pakxeHuM pe3pObl Ha CTEPIKHE:

BBICTYIIBI M BHAJWHBI pe3bObl M300pakaloTCs CIUIOIIHOW OCHOBHOM JIMHHEH, rpaHulla pe3bObl —
TOHKOM;

BBICTYIBI Pe3b0bI N300paKaroTCsl TOHKOM JIMHUEH, BIAJAUHbI U TPAHULIA PE3bOBI — TOHKHUMH;
BBICTYIIBI ¥ TPAHHUIIA PE3bObI N300paXKaIOTCsI CIUIONTHOW OCHOBHOM JIMHKMEH, BIIAJIMHBI — TOHKOM;
BBICTYIIBI ¥ TPAHHUIIA PE3bOBI N300paXKaIOTCSI CTUIONTHOW OCHOBHOM JIMHHUEH, BIAAMHBI — TOHKOM.
6. BayTrpennuii tuameTtp pe3nObl — 3TO:

pacCTOSHHAE MEX/Y COCSITHUMH OJHOMMEHHBIMH OOKOBBIMU CTOPOHAMH MPOQWIIS B HANIPABICHUH,
napaIeIbHOM OCH Pe3bOBI;

JMaMeTp BOOOpa)kaeMOro IWIMHAPA WK KOHYCa, OIMMCAHHOTO BOKPYT BIIAJWH HAPYKHOW pe3bObl
WIN BEpUIMH BHYTPEHHEHN pe3bObl;

YToJI MEXTy CMEKHBIMH OOKOBBIMH CTOPOHAMH TTPODUIIS;
KOHTYp CEYEHUS pe3b0bl TNTOCKOCTHIO, MPOXOASIICH Yepe3 ee OCh.
7. llar pe3pObI — 3TO:

KOHTYp CEYeHUS pe3b0bl TNIOCKOCTHIO, MTPOXOAAIICH Yepe3 €€ OCh;

pacCTOSHHAE MEXK/Y COCSTHUMH OJHOMMEHHBIMH OOKOBBIMU CTOPOHAMH MPOQWIIS B HANIPABICHUH,
napaIeIbHOM OCH Pe3bOBI;

JMaMeTp BOOOpa)kaeMOro IWJIMHAPA WK KOHYCa, OIMMCAHHOTO BOKPYT BIIAJWH HAPYKHOW pe3bObl
WIN BEpUIMH BHYTPEHHEHN pe3bObl;

YTOJI MEX]Ty CMEXKHBIMU OOKOBBIMU CTOPOHAMHU MTPODUIIS.

8. MacmTab — 3TO OTHOIIEHHE:

MIPOCTaBJICHHBIX Ha YEPTEKE Pa3MEPOB K pa3mMepaM MOCIIe YBETUUCHHUS,
JNENCTBUTENBHBIX Pa3MEpPOB K pa3MepaM, BHIIIOJIHEHHBIM Ha YEPTEKE;

pa3MepoB MpeaMeTa, BHITOJTHEHHBIX HAa YePTEeXe, K UX JIEHCTBUTEIIbHBIM 3HAUCHUSIM;
MPOCTaBJICHHBIX HAa YEPTEKE Pa3MEPOB K pazMepaM Mociie yBETUUCHHUS.

9. IIpn HaHECEHNH pa3MEPHBIX YHCET MacIITad:

YUUTHIBAETCS MPU MPUMEHEHUH MaciITada yBeTnYeHHUS,;

HE YUUTBIBACTCA;
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YUUTBIBAETCS MPU MPUMEHEHUH MaclITaba yMEeHbIIECHUS;

YUUTBIBACTCA BCCTAA.

10. Pa3pes — 3To u3o0paxkeHue:

MOJyYEHHOE CEYEHHEM JETallid OJHOW IMIIOCKOCTHIO C yKa3aHHUEM TOTrO, YTO HAXOJIUTCS TOJBKO B
CEKYILEHN TIOCKOCTH;

oOpallleHHOW K HaOII0JaTeI0 BUANMOMN YacTH TPEMETa;

HOJIy‘IeHHOG CCUCHUEM ACTalIn O,Z[HOI>'I NJIN HCCKOJIBKMMH ITJIOCKOCTSIMU C yKaBaHI/IeM TOro, 4TO Ha-
XOJIUTCS B CEKYILEH TUIOCKOCTH U 3a HEH;

CIIyKalee NI BRIACHCHUA YCTpOﬁCTBa ACTAJIU B OTACIIBHOM OI'paHUYCHHOM MECTE.

11. Ceyennem Ha3bIBAIOT U300PAKECHUE:

MOJyYEHHOE CEUEHHEM JETalld OJHOW MIIOCKOCTHIO C yKa3aHHUEM TOTrO, YTO HAXOJIUTCS TOJBKO B
CEKYILEHN TUIOCKOCTH;

oOpalleHHOW K HaOMI0JaTe0 BUANMOMN YacTH TPEMETa;

HOJIy‘IeHHOG CCUCHUEM CTalIn O,Z[HOI>'I NJIN HCCKOJIBKMMH ITJIOCKOCTSIMU C yKaBaHI/IeM TOro, 4TO Ha-
XOJIUTCS B CEKYILEH TUIOCKOCTH U 3a HEH;

CIIyKalee OJ1d BRIACHCHUA YCTpOﬁCTBa ACTAJIU B OTACIIBHOM OI'PaHUYCHHOM MECTE.

12. MecTHBIM pa3pe30M Ha3bIBAIOT U300pAKEHHUE:

MOJIyYEHHOE CEUYEHUEM JIETaIU OJHOM IUIOCKOCTBIO C YKAa3aHUEM TOTO YTO HAXOJUTCS TOJIBKO B CE-
KYLLIEH MIOCKOCTH;

oOpalleHHOW K HaOMI0JaTeI0 BUANMOMN YacTH TPEMETa;

HOJIy‘IeHHOG CCUCHUEM [CTaIN OI[HOﬁ NJIN HCCKOJIBKHUMU ITINIOCKOCTAMMU C yKa3aHI/ICM TOIo 4TO HA-
XOJIUTCS B CEKYILEH TUIOCKOCTH U 3a HEH;

CIIyKalee NI BRIACHCHUA YCTpOﬁCTBa ACTAJIU B OTACIIBHOM OI'paHUYCHHOM MECTE.

13. bosbiie oCU 3JUTMIICOB B COOTBETCTBYIOIIMX IIOCKOCTSIX aKCOHOMETPUYECKOTO H300paxe-

HUS:
pacronaratoTcsi napauieIbHO AKCOHOMETPUUYECKON OCH;
COBIIAJIAIOT C HAIPABICHUEM OTCYTCTBYIOLIEH B 3TOW INIOCKOCTH aKCOHOMETPUUYECKOW OCH;
pacroiaratoTcsi NIEPIEHINKYISIPHO OTCYTCTBYIOIIEN B 3TOM IIJIOCKOCTH AKCOHOMETPUYECKON OCH;
pacronaratoTcsi IEPIEHANKYISIPHO OJHON U3 AKCOHOMETPUUYECKUX OCEH.

14. Ilpu neHTpaibHOM IPOEUUPOBAHUY:
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HaIIPABJICHUE NPOELUPOBAHUS IIEPIICHAUKYIISIPHO IIOCKOCTH NIPOCLIUPOBAHMS;
JIyd U3 LIEHTPa POCLUPOBAHUS HAIIPABIIEH Ha IUIOCKOCTD NIPOCLUPOBAHMS;

JTy4H U3 OECKOHEYHO YIaJlEeHHOTO LIEHTpa MPOCIIMPOBAHUS HANPABJICHBI Ha TNIOCKOCTh MPOESIHPO -
BaHU,

Jy4H U3 ABYX LEHTPOB MPOEHUPOBAHNUS HANPaBICHbI Ha MJIOCKOCTh MPOEHUPOBAHUSI.
15. Kakum crnoco0oM HaxosATCs TOUYKH Ha TIOBEPXHOCTH MPU3MBI?

MeTroaoM CeKyImXx MmIOCKOCTEH.

[To 1ByM MpOEKUMSIM HaXOAUTCS TPEThS.

[IpoBenennemM 0Opa3yrOIIHX.

MeTonoM CeKyImuX TIOCKOCTEN TN MPOBECHUEM 00pa3yIOInX.

16. 'opu30HTAIBIO TVIOCKOCTH ABJISIETCA MpsiMasi, TPUHAJIEKAIIAS TNIOCKOCTH
1) u mapatenbHas GPOHTATHHOM TOCKOCTH MPOSKITHH.

2) 1 mapajuieabHas TOPU30HTAILHOM TUIOCKOCTH TTPOCKITUI

3) 1 mapayuienbHas TpoPIHBHON IMITOCKOCTH MPOSKITHI

4) ¥ IepIIeHIUKYISIPHAs TFIOCKOCTH MPOESKITHIA.

17. Touka MpUHAITIEKHUT IITIOCKOCTH:

1) Ecnm oHa nmpuHaUIeKUAT IPSMOH, JIeXKAIEH B TUIOCKOCTH

2) Ecnu 1Be ee TOUKM MpHUHAIIEKAT MIIOCKOCTH

3) Ecnu oHa nepneHauKyIsipHa 3TOM TIOCKOCTH

4) Ecnu oHa mapasuiesibHa 3TOM TUIOCKOCTH

18. IIpoekuus TOYKH — ATO:

1) ocHOBaHUE MEepPIEHANKYIIPA, IPOBEIECHHOTO Yepe3 TOUKY;

2) ocHOBaHUE MEePIEHANKYISIPa, OMYIIEHHOTO U3 TOYKU Ha MIIOCKOCTDh MPOEKIIHIA;
3) mepeceyeHne MPOSIUPYIOIETO JIy4a C MITIOCKOCTHIO MMPOCKIINA;

4) ocHOBaHME MPOELUUPYIOLIETO JTyyYa.

19. Touko# 00LIErO ITOJIOKEHUS HA3hIBAETCS TOUKA:

1) mpuHaaIe)Kamas TOpU30HTATHLHON TIOCKOCTH TPOSKITHH;

2) y KOTOpO# OTCYTCTBYET OJIHa KOOPMHATA;
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3) y KOTOpO# UMEIOTCS TPH OTPEICTICHHBIC KOOPAMHATHI;

4) y KOTOpOH OTCYTCTBYIOT JIBE€ KOOPJIMHATHI.

20. Ilpstmble, mapaiesibHbIE B TPOCTPAHCTBE:

1) He UMEIOT HM OTHOM OOIIeH TOYKH U HE TIPUHAIJICIKAT OJJHOU IITIOCKOCTH;
2) UMEIOT OJIHY OOIIYIO TOUKY;

3) HEe UMEIOT HU OJTHOM OOIIEH TOYKU W MPUHAIIICKAT OJHOU IIIOCKOCTH;

4) IMEIOT ABE OOITHE TOYKH.

14.1.4. Tembl J1a00opaTOpHBIX padoT
Coznath TpeXMEPHYIO MOJIENb JeTalln
BrimonHuts YCPTECIK ACTAIU, PYKOBOACTBYACH ITPAaBUJIAMH BBLIIIOJTHCHUA T~I€pTC)KCI\/'I; BBIIIOJIHUTH
HEOOXOIMMBIE pa3pe3bl, BBIHOCHBIEC AJIEMEHTHI, TPOCTABUTH Pa3Mephl U 3aMOJIHUTH OCHOBHYIO HA/IIUCH.

14.1.5. MeTonnyeckue peKoMeH AU

VYueOHbIil MaTepuan uznaraercs B Gpopme, MPErnosaraoneil caMoCcTosSTeIbHOE MBIIUIEHUE CTY-
JEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosiTeNibHAs paboTa CTYAEHTOB UIPAeT PELIAIOLIYI0 POJib B
X0JIe BCEro yueOHOro nporecca.

Havate m3ydyeHue AMCHUIUIMHBI HEOOXOAMMO CO 3HAKOMCTBa C pabodell mporpaMMoOl, CIHUCKOM
y4eOHO-METOMYECKOr0 U MporpaMmHoro otecrneuyenus. CamocTosiTeNnbHast paboTa CTyAEHTa BKIIOYACT
paboTy ¢ yueOHBIMU MaTepUajaMu, BBIIIOJHEHHE KOHTPOJIbHBIX MEPOIPHUITHH, IPEIyCMOTPEHHBIX yueO-
HBIM IIJIAaHOM.

B mpouecce nzyuenus AUCUMILIMHBL Ui JTYYIIEr0 OCBOCHUS MaTepuana HeoOXOIUMO PErysipHO
o0palaTecsi K pEeKOMEHIyeMO! JIUTepaType 1 UICTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepHajiax; Mojb30-
BaThCs 4epe3 KaOMHET CTyIEHTa Ha caiiTe YHHBEpPCHTETa 00pa3oBaTeIbHBIMU PECYpCaMU AJICKTPOHHO-
OMOIMOTEeYHON CUCTEMBI, a TaKXe OOLIEJTOCTYMHBIMH HHTEPHET-NOPTAlaMH, COAEPKAIIMMHU HaydHO-
MOMYJISIPHBIE U CHEIUAIN3UPOBAHHBIE MAaTEPUAIIbI, IOCBSILEHHbIE PA3IMYHbIM acleKTaM y4eOHol aucuu-
IUIMHBI.

[Tpu caMOCTOATENIHHOM U3YyYEHUH TEM CIIETYyHTE PEKOMEHIAUsIM:

- YTEHHUE WIM MPOCMOTP Marepuana HeoOXOIUMO OCYILECTBIATh MEAJICHHO, BBIAEISAS OCHOBHBIE
UJe; Ha OCHOBAaHUU M3YYEHHOT'0 COCTAaBUTh Te3UChl. OCBOMB MaTepHall, MONbITAThCSI COOTHECTH TEOPUIO
C IpUMEpaMU U3 NPAKTUKH;

- €CJIM B TEKCTE BCTPEYAIOTCSI TEPMUHBI, CJI€IYET BBISICHUTh UX 3HAUYEHUE JJI1 MOHUMAaHUS Jajb-
HEHIIEro MaTepuaa;

- He00XOIMMO OCMBICIUBATh MPOYUTAHHOE U U3YUEHHOE, OTBEYATh HA MPEJIOAKEHHbIE BOIIPOCHI.

CryneHTbl MOTYT IOJIy4aTh MHAWBUAYAJIbHBIE KOHCYJIBTAllUM C HCIIOJIb30BAaHUEM CPEACTB Teje-
KOMM YHHUKAIHH.

[To qucuuIuInHE MOTYT MPOBOIUTHCA JIONIOJIHUTENIbHBIE 3aHATHS B opMe BeOuHapoB. Pacniucanue
BeOMHapOB NMyOJIMKyeTCsl B KaOMHETEe CTY/AEHTa Ha caiite YHuBepcurera. 3anuch BeOMHapa myOIuKyeTcs B
JIEKTPOHHOM KYpPC€ 10 AUCLUIIINHE.

14.2. TpeGoBaHHs1 K OLCHOYHBIM MATEPHAJIAM JJIsl JIHI C OTPAHUYCHHBIMHU BO3MOKHOCTAMH
310POBbS U HUHBAJIN10B
Jis i ¢ orpaHMYEHHBIMA BO3MOYKHOCTSIMU 3/I0POBbSI M1 MHBAJIUIOB MIPELYCMOTPEHBI TOIOIHU -
TeJIbHBIE OLIEHOYHbIE MaTepHUAIIb], IEpEUeHb KOTOPBIX YKa3aH B Tabnuue 14.
Tabmuma 14 — JlononHuTeNbHBIE MaTepUaibl OLIEHUBAHMS JUIS JIUI] C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMU
310POBbS U HHBAJINIOB

Kareropun Bubl 1ONIOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOJISL M OLICHKH
oOyyaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHuUs
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C HapymeHuIMHU
ciyxa

TecTbl, MICEMEHHBIE CAMOCTOSTENTLHBIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

[IpenMy1ieCTBEHHO MMCbMEHHAs
IIPOBEpPKa

C napyueHusMu
3peHus

CobecenoBanue 1o BOIpOCaM K 3a4eTy,
OIIPOC 10 TEPMHUHAM

[TpenMyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHIMBUAYATIBHO)

C HapymeHHAIMHU
OIIOPHO-
JIBUTATEILHOTO
anmapara

Perenne qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE
CaMOCTOSITeNIbHbIE pabOThI, BOIIPOCHI K
3a4eTy

[Ipenmy1ieCTBEHHO TUCTAaHIHMOHHBIMU
MeTOoInaMH

C orpaHUYeHUSIMH TIO
o0IIeMe TUITUHCKUM
MOKa3aHUSIM

TecThl, MMCEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BOIIPOCHI K 3a4eTy,
KOHTPOJIbHbIE PA0OThI, YCTHBIE OTBETHI

[Ipenmy1iecTBEHHO IpOBEPKA
METO/IaMH UCXOJIS U3 COCTOSIHUS
oOydJaromierocst Ha MOMEHT ITPOBEPKU

14.3. Metoauuyeckne peKOMEHIAUMH M0 OLEHOYHBIM MAaTEePHAJIaM JJIf JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI M HHBAJIU/I0B

Jis nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMHU 37I0POBbSl M1 MHBAJIMJOB IpPEIyCMaTpUBAETCSA J10-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLICHOUYHBIX CPEJICTB, @ UMEHHO:

- B IeyaTHoOu (hopme;

- B [e4aTHOU (hopMe C YBETUUECHHBIM HIPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM UTEHHUSI ACCUCTEHTOM 3aJIaHUS BCIIYX;

- MIPeIOCTaBJICHUE 3aJJaHUs C UCIIOIF30BAaHUEM CYpPIOTIEPEBOIA.

Jlumiam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3[I0POBBS U MHBATUAAM YBEITUYMBACTCA BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKMX 00y4aroImuxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
Hasi opMa MpeoCTaBICHUS OTBETOB Ha 3aJjaHUs, 2 UMEHHO:

- MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB HA KOMITBIOTEPE;

- HaOOp OTBETOB C UCTIIOJIH30BAHHEM YCIIYT ACCUCTECHTA;

- IIPEJICTaBICHUE OTBETOB YCTHO.

[Tpouenypa oneHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OIPAaHUYEHHBIMU BO3MOXHOCTSIMU 3710PO-
BbSl 1 MHBAIHJIOB 10 AWCIMILIMHE MPEAyCMaTPpUBAET MpeAocTaBieHne nHdopmanuu B popMax, aaanTtu-
POBaHHBIX K OIrPpaHUYCHUAM HUX 310POBbA U BOCIIPUATHA I/IH(bOpMaHI/II/IZ

JIst Jid1 ¢ HAPYLIeHUSIMH 3PeHus:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (hopMe yBETUISHHBIM IIPUPTOM.

JIJist JiM1L ¢ HAPYIIEHUsIMU CJIyXa:

- B (hopMe AIIEeKTPOHHOTO TIOKYMEHTA;

- B Ie4aTHOU hopme.

JlJis1 JINI ¢ HAPYIIeHUSIMU ONIOPHO-ABUIaTeJILHOIO aNNapara:

- B (hopMe AJIEeKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU hopme.

HpI/I HGO6XOI[I/IMOCTI/I JJI JIAL € OTPpaHUYCHHBIMU BO3MOKHOCTAMMU 30J0POBbA U UHBAJIMJ0B IIPOIC-
Jypa OLIEHWBAHUS PE3yIbTaTOB O0YUEHHSI MOKET POBOIUTHCS B HECKOIBKO 3TAIOB.
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