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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ,:[pbl
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
dbopmupoBanue (yHIaMEHTAIBHBIX 3HAHUW y aclUpaHTa B 00JaCTH TEXHOJOTUU CO3JaHUS U MO-
TuUKaUY TBEPAOTEIbHBIX MUKPO- U HAHOCTPYKTYP, U IPUOOPOB HA UX OCHOBE.

1.2. 3agaun IMCHMIIINHBI
—  TIONyYeHUE acUpPaHTAMH TEOPETUICCKUX 3HAHUMA U IPAKTHYECKUX HABBIKOB B OOJIACTHU CO3/Ia-
HUs, BBIOOpA W UCIOJIb30BAHMS MaTepHajIoB, MPUMEHIEMBIX B TBEPAOTEIBHBIX TPUOOpax;
—  M3y4Y€HHE METOJIOB MOJIYYCHHS TBEPIOTEIBHBIX MUKPO- U HAHOCTPYKTYP.

2. MecTo nucuumiiuebl B cTpykrype OITOII

Jucuiumnuna «®usnueckue SBIEHUS B TBEPAOTENBHBIX MHMKPO- M HAHOCTPYKTYypax»
(b1.B./IB.2.1) otHOCHTC K 010Ky 1 (BapuaTuBHast 4acTh).

[TpenmecTByOIUMU AUCHUILUIMHAMY, (OPMUPYIOIIMMHU HayajibHblEe 3HaHMA, sBisorcs: Coen-
MPAKTUKYM 1O (PU3NYECKOMN 3NIEKTPOHUKE, TEeXHONIOINH MOIYYeHHs] TOHKUX IUIEHOK U IJIEHOYHBIX CTPYK-
Typ, Pu3nueckre 0CHOBBI AEKTPOHHO-MOHHO-TTYUYEBBIX U MJIA3MEHHBIX TEXHOJIOTUH.

[TocnenyromyMy TUCHUTIIIMHAMU ABIIOTCS: PU3HUECKas DJIIEKTPOHUKA.

3. TpeOoBaHusi K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tpouecc n3yueHus: AUCUUILIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETEHIUH:

— IIK-4 cnoco6HOCTh pa3pabarbiBaTh U UCCIIEAOBATh TEXHOJIOTUM U TEXHOJOTHUYECKUE MPOLEC-
ChI TIOJTYYEHUS TNICHOYHBIX CTPYKTYP M AJIEKTPOHHBIX TPUOOPOB U YCTPOMCTB;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00YyYaOLUICs TOJKEH:

— 3HATh TEXHOJIOTUU U TEXHOJIOTMUYECKHE IIPOLECCHI MOMYyUEHUS IUIEHOYHBIX CTPYKTYP U JJIEK-
TPOHHBIX NPUOOPOB U YCTPOMCTB; METOIbl MCCIENOBAHHUS TEXHOJIOTUYECKHUX MPOLECCOB IMOIy4YEHUs
IUIEHOYHBIX CTPYKTYP M 3JIEKTPOHHBIX TPHOOPOB U YCTPOMCTB.

— yMeThb pa3palaTbiBaTh TEXHOJOTUU U TEXHOJOTHUYECKHE MPOLECCHI MOJYYEHHUS IMICHOYHBIX
CTPYKTYp U 3JIEKTPOHHBIX MPUOOPOB U yCTPONCTB; ONUCHIBATh (PU3UUECKHUE SBICHUS B TBEPAOTEIbHBIX
MHUKpPO- U HAHOCTPYKTypax.

—  BJIAJIeTh NPAKTHUECKUMHU HaBbIKAMHU Pa3paOOTKH U UCCIENOBAHUS TEXHOJIOTMM M TEXHOJIOTHU-
YECKHX MPOLIECCOB MONyYSHHS IUICHOYHBIX CTPYKTYP U 3JIEKTPOHHBIX MPHOOPOB U YCTPOMCTB.

4. O6beM IMCUMIVIMHBI M BUABI Y4e0HOIl padoThI
OO01ast TpyI0EMKOCTb JUCHUILUINHBI cocTaBisieT 2.0 3aUeTHBIX eIMHMILIbI U IIPeCcTaBIeHa B Ta0uu -

%Zgﬁl{lﬁa 4.1 — TpynoeMKOCTh JUCUUILIMHBI
Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
4 cemecTp
AynuTtopHble 3aHATUSA (BCETO) 36 36
Jlexknuu 18 18
[IpakTiueckue 3aHATHS 18 18
CamocTosiTenbHas paboTa (Bcero) 36 36
[TpopaboTka JIEKITMOHHOTO MaTepHuaia 18 18
[ToaroroBka K MpakTUYECKUM 3aHATUAM, CEMHUHApaM 18 18
Bcero (0e3 ax3ameHa) 72 72
OO6mmas Tpy10eMKOCTb, 4 72 72
3auetHbie EquHuib 2.0 2.0
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5. Conepxxanue I1MCUMILTHHBI

5.1. Pa3gennl AMCHUILIAHBI K BUABLI 3aHATHHA

Paznensl IuCUMIUTAHEI ¥ BUABI 3aHATHN PUBEACHBI B Ta0mmiie S.1.
Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABLI 3aHSITHI

o]
e o M s = =
: - S5 ==
= = © 8 = O
o ] <
HazBanus pa3aenoB TUCHUIUIMHBI i ® e, ; 2 & E
= = = 30 =
s 5 | 23 BB
= Ao S 2
4 cemectp
1 CBoiicTBa MHIUBUAYAIbHBIX HAHOYACTHUI] 4 2 4 10 T1IK-4
2 OOBEMHBIE MUKPO- U HAHOCTPYKTYPBI 4 16 [1K-4
3 ®uznyeckue ABICHUS B MUKPO- U HAaHO- 8 4 14 26 I1K-4
CTPYKTypax
4 TlpumeHeHe MUKPO-U HAaHOCTPYKTYp B 2 8 10 20 [1K-4
TBEPIOTEIBHBIX MpUOOpax
Hroro 3a cemectp 18 18 36 72
Hroro 18 18 36 72
5.2. Conep:xanue pa3aesioB IMCUUILIMHBI (110 JEKIHAM)
Copeprkanue pa3ienoB TUCIUILIAH (TI0 JIKIMSAM) IPUBEAICHO B Tabmuie 5.2.
Tabmuma 5.2 — ConeprkaHue paseiaoB JUCIUIUIMH (TI0 JISKIIHSIM)
A v =
I -
3 ==
g > 5
HasBanus paznenos ConeprkaHue pa3ieioB TUCIUTUIMHEI (TTO JEKIIUSIM) z 5 &5
o S E
X 8 =
a e g
= S
4 cemecTp
1 CgoiicTBa Beenenue B qucuuiuiiey. Mertajuimyeckue HaHOKIIA- 4 [1IK-4
WHAUBUAYAIbHBIX ctepbl. ['eomeTpuueckas cTpykTypa. DJIeKTpOHHAS
HaHOYACTHUII CTpyKTypa. PeaknmonHast cnocoOHOCTh. MarHuTHbIC
kiactepsl. [lonmynpoBoaHUKOBBIE HAHOYACTHIIBI. O~
THYecKue cBoicTBa. @oTodpparmenrtanus. Kinacrepst
WHEPTHBIX T'a30B.
Hroro
2 OObEeMHBIE MUKPO- U PaszynopsimoueHHbIe TBEpAOTENbHBIE CTPYKTYpPHI. Me- [TK-4
HAaHOCTPYKTYpPbI Tombl cuHTe3a. OCHOBHBIE CBOMCTBA. J[pyrue cBoi-
CTBa.
Hroro 4
3 ®uznueckue saBaeHUs B | [IpuHIMN KBAaHTOBaHUS M KBAHTOBOE OTPAHUYECHHE. [1IK-4
MHUKpPO- U CTpyKTyphI ¢ IBYMEPHBIM JIEKTPOHHBIM T'a30M.
HaHOCTPYKTYypax CTpyKTYypBI C OTHOMEPHBIM 3JEKTPOHHBIM T'a30M.
CTpYKTyphI C HYJbMEPHBIM 3JIEKTPOHHBIM T'a30M.
Tpancnopt HOCUTENEN 3apsAa BAOIb MTOTEHIHAIBHBIX
O0apbepoB. PazoBas UHTEPGHEPEHITUS FTCKTPOHHBIX
BosiH. KBanTOBBIH 3¢ ekt Xomna. TyHHeTMpoBanue
HocuTenei 3apana. CTpyKTyphl C BEpTUKAIbHBIM
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MIEPEHOCOM U KBaHTOBBIC CBepXpemieTku. OTHOAIIeK-
TPOHHOE TYHHEIHpOoBaHue. Pe30HaHCHOE TyHHEINPO-
Banue. CriuHOBBIC A GeKThI. [ MIraHTCKOE MarHUTOCO-
nportusienne. CiMH-3aBUCUMOE TYHHEITUPOBaHUE.
Dddexr Kongo. CnuHTpOHHBIE TPUOOPHI.

Hroro 8
4 TlpumeneHne MUKpo-u | JIazepsl ¢ KBaHTOBBIMU sSIMAMU 1 Toukamu. DoTonpu- 2 [K-4
HAaHOCTPYKTYD B €MHHUKHU Ha KBAaHTOBBIX siMax. KBaHTOBO-TOUCUHBIC
TBEPIOTETBHBIX KJIETOYHBIE aBTOMATHI U OECTIPOBOIHASI SJICKTPOHHAS
npudopax noruka. HaHOKOMIIBIOTEPHI.
Hroro 2
Hroro 3a cemectp 18

5.3. Pa3nenbl AUCHUINIMHBI U MEKIMCIUIITIMHAPHBIE CBSI3H € 00ecneYnBalOIMMHM (TPeIbl Y IIHMH)

U o0ecnieynBaeMbIMH (MOCJIETYIONIUMH) TUCHTUTIHHAMUA

Pa3nensl quCHUIUIMHBL M MEXIUCHUIUIMHAPHBIE CBSI3U C 00ECIEUMBAIOIIMMHU (MIPEABIAYIIUMHU) U

obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEJICTAaBIEHBI B TabuIE 5.3.

Tabmuua 5.3 — Pazfensbl AUCHUIUIMHBI M MEXANCIUIITIMHAPHBIE CBSI3U

HammvmenoBanme JUCHUITIINH

Ne paznenoB qaHHOW MUCIMIUIAHEL, 17151 KOTOPBIX
HE00XOMMO U3yueHHE 00ECTICUNBAIOIIUX U
o0ecneynBaeMbIX JUCITUITINH

1 2 3 4
[IpenmecTByromue TUCHUILUIMHBL
1 CrneunpakTukym 1o Gpu3nYeCKon AIEKTPOHUKE + + + +
2 TexHosmorny NOIy4YeHUs! TOHKUX IJIEHOK U 4 . N N
IJIEHOYHBIX CTPYKTYP
3 ®uznyeckue OCHOBBI SMEKTPOHHO-HOHHO-JIyHe- . . n n
BBIX U IUIA3MEHHBIX TEXHOJIOTUI
[Tocnenyromue TUCIUIIITUHBL

1 ®usnueckas NEKTPOHUKA + + + +

5.4. CooTBeTCcTBME KOMIIETCHUM M, JopMHUpyeMbIX IPH M3YYEHUH AUCHHUILIUHBI, 1 BU0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (HOPMUPYEMBIX MpPH H3yYECHUH AWCIUIUIMHBI, W BHJOB 3aHATUN
MPEICTaBJICHO B Tabmuiie 5.4.
Tabmuna 5.4 — CoOTBETCTBUE KOMITETEHIUH, (DOPMUPYEMBIX MIPH U3YUYEHUH TUCIUILINHBI, U BUIOB 3aHS -

THH
§ Bunwl 3agstuin
= . )
5 = G
5 o ® s @DopMbI KOHTPOJIS
E 9 52 ;
= = < =
g g s
bd = ©
[1K-4 + + + Ompoc Ha 3ausTusx, Tect, Otuer
0 MPAKTUYECKOMY 3aHATHIO,
HuddepenurpoBaHHbIi 3aueT
6. UnTepakTBHBbIE MeTOABI M (GOPMBI OPraHU3aALMU 00yYeHH s
He npenycmorpeno PVYII.
7. JlabopaTtopHble paGoThl
He npenycmorpeno PVYIIL.
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8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HanmMeHnoBaHMe MpakTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBEIeHO B Tadmmie 8.1.
Tabmuua 8.1 — HaumeHOBaHME IPAKTHUUYECKHUX 3aHATUH (CEMHUHAPOB)

o L=
= 2 =
3 =
Z > 5
HasBaHnus pasnenos HaumeHoBaHME IPAKTUUECKUX 3aHATUHN (CEMHHAPOB) 7 2 5
2 ¥
> Sz
e e g
~ S}
4 cemecTp
1 CpoiicTBa DJIEKTPOHHAs! CTPYKTYypa HAHOYACTHII. 2 [1K-4
WHJUBU1yaJIbHBIX Hroro
HaHOYACTHII
2 OOGbeMHBIE MUKPO- U OcCHOBHBIE CBOWCTBA Pa3yNoOpsJOUYEHHBIX TBEPAOTEIb- 4 [1K-4
HaHOCTPYKTYPBI HBIX CTPYKTYD.
Hroro 4
3 ®usnueckue sABIeHUS B | CTPYKTYPBI C IBYyMEPHBIM JIEKTPOHHBIM Ta30M. 2 I1K-4
MHUKPO- o
po KsanToBsrii 3pdext Xomra. CrimaoBBIE YD (HEKTHI. 2
HAaHOCTPYKTypax
Hroro 4
4 Tlpumenenne MuUKpo-u | PacueT goTonpuemMHIKa Ha KBAHTOBBIX sSIMaX. 4 [1IK-4
HAHOCTPYKTYP B Pacuer 51a3epoB ¢ KBaHTOBBIMM sIMAMH M TOYKaMHU. 4
TBEPAOTEIbHBIX
prbopax Hroro 8
Hroro 3a cemectp 18

9. CamocrosiTesibHasi padoTa
Bunasl camocTosiTenbHOM paboThI, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETCHIIUU MTPEICTABICHHI B
tabmune 9.1.
Ta6muia 9.1 — Buabl caMoCTOsTEIbHOM paboThl, TPYAOEMKOCTh M (HOPMUPYEMbIE KOMIIETECHIHH

3 @]
= z =
: i
Buabr camocTosTensHOM & > O
HasBanus pasnenos = & B @opMBbI KOHTPOJIA
6 O = O
paboThI g s 2
=S 2 2
[y e 2
= S
4 cemectp
1 CroiicTBa [ToaroroBka k mpakTuye- 2 |IIK-4 JuddepeHnrpoBaHHBIHI
HMHAUBUAYaJIbHBIX CKHM 3aHATUSM, CEMUHA- 3a4et, Onpoc Ha 3aHATHUSX,
HAaHOYaCTHULL pam Tect
[TpopaboTka TeKIHOHHOTO 2
Marepuaa
Hroro
2 OO6BEeMHbBIE MUKPO- U IToaroroBka K mpaxkTuye- 4 |IIK-4 JuddepeHunpoBaHHbIHI
HaHOCTPYKTYpbI CKHM 3aHATHUSM, CEMUHA- 3a4et, Onpoc Ha 3aHATHUSX,
pam Tect
[TpopaboTka JIEKITMOHHOTO 4
Martepuana
Hroro 8
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3 ®usnueckue sBiaeHus B | [loaroroBka K nmpakTuye- 6 |IIK-4 JuddepeHnmpoBaHHBIHI
MHUKpPO- U CKHM 3aHATHUSM, CEMUHA- 3a4eT, Onpoc Ha 3aHATHUSX,
HAHOCTPYKTYpax pam Tect

[IpopaboTka JIeKIIMOHHOTO 8

MaTepuana

Hroro 14
4 Ilpumenenune mukpo-u  |Iloaroroska k npakTuye- 6 |IIK-4 HuddepenunpoBaHHbIii
HaHOCTPYKTYD B CKHM 3aHSATUSAM, CEMUHA- 3a4et, Onpoc Ha 3aHATHUSX,
TBEPJOTENbHBIX TPHOOpax | pam Tecr

[TpopaboTka JIEKITMOHHOTO 4

MaTepuana

Hroro 10
Hroro 3a cemectp 36
Hroro 36

10. KypcoBoii npoekTt / kypcoBasi padota
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBaeMOCTH 00y4aroumuxcst
PeittuHroBas cucrema He UCIIOIB3YETCA.

12. YueOHO-MeTOAM4YecKOEe M HHGOPMALIMOHHOE 00ecrieyeHre JUCHMIITTHHbI

12.1. OcHoBHas JuTEpaTypa
1. ®usnueckre OCHOBBI MUKPO- M HaHORNIEKTpOoHUKH [ Tekcr] : yuebHoe mocobue / E. JI. Tlapde-
HoBa, JI. A. TepentrseBa, M. I'. Xycaunos. - PoctoB H/]] : ®enukc, 2012. - 240 c. (Hanuuue B 6MOIMOTEKE
TYCVYP -4 3k3.)
2. Tposn, I1.LE. Hanosnexrponuka [Dnextporusiii pecypce] / ILE. TposH, F0.B. CaxapoB. —
OnekTpoH. JaH. — MockBa [OnektponHslii pecypc]: TYCVYP, 2010. — 88 c. - Pexxum nocrymna:
https://e.lanbook.com/book/4967 (nara obpamenus: 13.07.2018).

12.2. lonosiHuTEeIbHAS JIUTEPATYpPa

1. Mapronun, B.11. Begenue B HAaHOTEXHOJIOTHIO [DJIEKTPOHHBIN pecypc| [DNeKTpOHHBIN pe-
cypc]: yuebnuk / B.M. Mapronun, B.A. XKa6pes, I'H. JlykpsnoB, B.A. Tynmuk. — DneKTpoH. JaH. —
Cankr-IlerepOypr Jlanp, 2012. — 464 c. - Pexxum goctyna: https://e.lanbook.com/book/4310 (mara 06-
pamenus: 13.07.2018).

2. Hanorexnomoruu B 3nekTponuke : Monorpadus / H. . Boprapar [u np.] ; pen. FO0. A. Ya-
TUIBITHH ; MOCKOBCKHI TOCYIapCTBEHHBI MHCTUTYT AJIEKTPOHHON TexHukH. - M. : Texnocdepa, 2005. -
446[2] c. (maymmumne B 6ubmoreke TYCVYP - 20 3k3.)

3.  OcHOBBI HaHOYJIEKTPOHHUKH : YueOHOe mocodue /it By3oB / Banepwmii [laBinouu [[paryHos;
B.I1. Iparynos, N.I". Heussectusiii, B.A. I'puauun. - HoBocubupck : HI'TY, 2000. - 331 [1] c. (Hanuuue
B ouoimoteke TYCVYP - 5 9k3.)

12.3. YueOHO-MeTOAHIECKHE ITOCOOUS

12.3.1. O0s3aTe/ibHbIE Y4eOHO-METOAMYeCKHEe MOCOOUs
1. COopHHK 3a/1a4 TIO TIOXYIIPOBOJIHUKOBON 3JICKTPOHUKE | YueOHoe mocobue ais By30B / H. B.
byp6aesa, T. C. /InenpoBckas. - M. : @uszmamiurt, 2006. - 166[2] c. (ucnonb3yercs i ayIUTOPHON U
CaMOCTOATENIbHOM paboThl) (Hamumuue B 6udmmorexke TYCVYP - 50 3k3.)

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS 1JIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIM/I0B
Y4eOHO-MEeTOqMUECKNEe MaTepUabl ISl CAMOCTOSTEIBHON M ayTUTOPHOU paboThl 00ydyaromumxcs
U3 YHCiIa JIUI C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3/10POBbSl U MHBAINIOB MIPEAOCTABISIIOTCS B (hOopMaXx,
a/IalITUPOBAHHBIX K OTPAaHMYCHHUSIM UX 3/I0POBbS M BOCIIPUATHUS HH(DOpMAITHH.
JJ1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:
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- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:
- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B ITe4aTHOU hopme.

12.4. IlpodeccnonasibHbie 6a3bl JAHHBIX U HHGPOPMALNIMOHHBbIE CIIPABOYHbIE CHCTEMbI

1. «eLIBRARY.RU» [DnekTpoHHBIN pecypc]: HaydHas JIEKTpOHHas OuOImoTeka. — Pexxum mo-
cryna: http://elibrary.ru

2. «Hayuno-o6pa3oBarenpubiii mopran TYCYP» [OnekTpoHHBIH pecypc]: HaydHO-0O0pa3oBa-
TEJIbHBINA MOPTaJ yHUBepcuTeTa. — Pexxum nocryma: http://edu.tusur.ru/

13. MaTtepuajibHO-TEXHUYECKOE o0ecnedyeHue TMCIUIINHBI U TpedyeMoe MporpaMMHoe
o0ecrneyeHune

13.1. O6uue TpedGoOBaHMA K MATEPHAJBHO-TEXHUYECKOMY H IPOrPAMMHOMY 00ecrie4eHHI0
AUCUHMILTUHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
Jlns mpoBeieHUs 3aHATUH JIEKIITMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaIbHBIX KOHCYJAbTALIUH, TE-
KYILEr0 KOHTPOJISL U MPOMEXKYTOUHON aTTECTALMU UCTIONb3YyeTcs yueOHasi ayIUTOPUs ¢ KOITUUECTBOM I10-
CaJIOuHBIX MECT He MeHee 22-24, 000pyAoBaHHAs TOCKOM W CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JIEMOHCTpaIMOHHOE 000pyA0BaHNHE U yUeOHO-HAITBIIHBIE TOCOOMs, 00eCcIeunBaroIIie TeMaTHIeCKUe Uil -
JIOCTPALIMHU 10 JIEKLMOHHBIM pa3JieiaM TUCIUIUINHEI.

13.1.2. MaTepuaibHO-TEXHMYECKOE M IPOrpaMMHOe o0ecredeHne 1A NPAKTHYEeCKUX 3aHATHI

YueOHast aymuTopust

yueOHasl ayJuTOpHs JUIsl TPOBEACHUS 3aHATUH JIEKIIMOHHOTO THUIA, ydeOHas ayAuTOpHs Ul IPOBeE-
JICHUS 3aHATUN NMPAKTUYECKOIo TUIMA, ydeOHas ayaAuTopus JUIsl IPOBEACHUS 3aHATUI CEMUHAPCKOro THIIA,
MIOMELIEHHUE Ul IPOBEACHMS IPYNIIOBBIX U MHAUBUAYAIbHBIX KOHCYJIBTALMN, TIOMEIICHNE AJIs MPOBENE-
HUS TEKYLIET0 KOHTPOJI U IPOMEXKYTOYHOM aTTecTaluu

634034, Tomckast o6nacts, T. Tomck, Bepmununa ynuna, a. 74, 117 ayn.

Onucanue uMeroIerocs 000py10BaHUs:

- YcraHoBKa coBMellleHus U 3kcrionupoBanus [A-310;

- YcraHoBKa Uil HAHECEHUS (POTOPE3UCTA;

- OnexTpoHHbIM MuKpockon YOMB-100K;

- JIMCTHUILIATOP BOABI,

- JIaGoparopHoe oOopynoBaHue u npubopsl: Mukpockon MBC-9, mukpockon crepeo MC-1, mu-
kpounTeppepomerp MUN-4, xummuueckas mocysia, peakTHBEI;

- YyeOHast 10CKa;

- [Ipoexrop;

- HoyTOyx;

- DKpaH Il MPOEKTOPa;

- Kommuiekt cnienmanu3upoBanHoi yueOHoOH MeOenu;

- Pabouee mecto npenoaBares.

[TporpamMHOe obecnieueHue:

— LibreOftice

— PDF-XChange Viewer

— Windows XP

13.1.3. MarepuajibHO-TEXHMYECKOE U IPOrPaMMHOe o0ecrevyeHue I CAMOCTOATEIbHOI padoThI
Jniss caMOCTOSITETbHON pabOThl UCIIONB3YIOTCS Y4YeOHBbIC ayAMTOPHH (KOMITBIOTEPHBIC KIJIACCHI),
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PacCIOJIOKEHHBIE IO aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast 06macTh, 1. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, T. Tomck, Bepimmanna ynuma, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHHS:

- yueOHast MeOerb;

- koMnbroTepsl kinacca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 wiT.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaloT IOCTYI B AJICKTPOHHYIO WH-
(opMannoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrPaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecniedeHne TUCHMIIIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHE NUCHMIUIMHBI JUIIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEIACTB 00ydeHHs OOIIEro U CHEeUaIbHOI0 Ha3HAUYeHUSL.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPEyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(POPMALIUU B TOCTYIHBIX (POpMax, MOOMIIBHOM CUCTEMBI MTPETOaBaHus Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTEMBbl. YueOHas aynuTopHus, B KOTOPOH 3aHUMAIOTCS
oOydJarolyecs: ¢ HapylIEeHHEM CllyXa, 000pYy/I0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLUIMMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiijia Ha SKpaHe) P IOMOIIM BUACOYBEIUIUTEIEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYarOUMMHCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTEPHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpreMa/mepe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEeMbl OOy4eHUs JUIs JIOAEH ¢ UHBa-
JIMTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PeKOMEHAAIUH 110 OPraHU3aluU U3yYeHHUsI
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHK CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKPCINNICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBble 3a1aHus
1. Kakoif 13 3akoHOB (TpaBWIT) OMHUCHIBAET, KAK CUUTACTCS, MEXaHMYECKHE CBOMCTBA HAHOKPUCTAI-
JIMYECKUX MaTepuagoB?
a) Xomna;
0) Xomna-Ilerua;
B) Mypa;
r) ['u66ca-Bymnbda.

2. Kakas u3 yka3aHHbBIX HIKE€ METOJUK He Mo3BoJisgeT 3((EKTUBHO MONy4yaTh IUIaHAPHBIE HAHO-
CTPYKTYpHbI?

a) FIB-nutorpadus;

6) UK-nutorpadus;
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B) C3M-nutorpadus;
I') KOHTaKTHass MHUKPOIICYAThIO.

3. Kakoii n3 mapaMeTpoB SIBJISIETCSI HAUMEHEE BOKHBIM MPHU CO3JJAHUM TOJIEBOTO TPaH3MCTOpa HA
OCHOBE YIJIEPOAHBIX HAHOTPYOOK?

a) TOJIIIMHA JUDJIEKTPUUECKOrO CIO5;

0) THII TPOBOJMMOCTH IOJIYITPOBOTHHKA;

B) TOJILIIMHA CJIOSI IPOBOHUKA;

T) JUIMHA YTJIEPOAHON HAHOTPYOKH.

4. Ha mepuoauyecku MOAYJIUPOBAHHBIX TTOBEPXHOCTSIX METAJUIMYECKHUX TUIEHOK BO3MOXKHO PE30-
HAHCHOE BO30Y)X/IeHHE TTOBEPXHOCTHBIX...

a) DKCUTOHOB;

0) MarHoHOB;

B) (OTOHOB;

T') MOJISIPOHOB.

5. MakcuManbHOE pa3iiuure MOCTOSTHHBIX PEHIETOK Il MAaTePHaIOB BXOISIINX B T€TEPOCTPYKTY-
Py HE IOJDKHO MPEBBIIIATD:

a) 1%

0)2 %

B) 5 %

r) 8 %

6. B xaKky1o u3 CBEpXpEIIETOK BXOASAT MOJYIPOBOJAHUKU C OTMHAKOBBIM XUMHUYECKHM COCTABOM:
a) KOMITO3UIIHOHHYIO

0) IerupoBaHHYIO

B) MOJlyJIMPOBAHO —JIETHPOBAHHYIO

T') BO BCE MEPEUNCIICHHBIE.

7. Touka Kropu — 3T0 Temmneparypa...
a) TUIaBJICHUS,

0) moMMOp(HOTO MPEBPALICHHUS;

B) MarHUTHOTO MIPEBPALICHHUS;

') KUTICHUSL.

8. [IpakTHueckoe MpUMeHeHue 1eaourcienHoro 3gdexra Xomra?
a) DTaJIOH CHJIBI TOKa;

0) ATaJIOH CONPOTUBIICHUS;

B) DTAJIOH HAIPSKEHUE;

T') 3TaJIOH 3apsja.

9. Kaxoii kBaHTOBBIH 3(h(heKT JIS)KUT B OCHOBE PaOOTHI ONITHYECKUX MOAYISATOPOB?
a) a¢pdexr LTapka;

0) addekr JIxo3edcona;

B) addexT Xomna;

r) apdext 3eemana.

10. Kakoii kBaHTOBBIH 3()(heKT JIeXKUT B OCHOBE pabOTHI CBEPXIIPOBOJIAIIETO KBAHTOBOTO HHTEpdE-
penmonHoro natanka (CKBU)?

a) a¢dexr Llrapka;

0) apdexr Jxo3edcona;

B) o ekt Xomna;

r) 3pdexr Aaponosa — boma.
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11. Uem MOXHO OOBSICHUTH CYIIIECTBOBAHKE IEIOUMCICHHOTO 3 ekt Xomra?
a) KBAaHTOBBIM OTPaHUYCHHEM;

0) ypoBHsamu Jlanmay;

B) TYHHEJIBHBIM 3P HEKTOM;

T') pa3MEpPHBIMH YPOBHSIMH.

12. Ha nmeproan4ecKu MOAYIHPOBAHHBIX TIOBEPXHOCTSAX METALUTUYECKHUX TUIEHOK BO3MOXKHO PE30-
HAHCHOE BO30YK/IEHHE TTOBEPXHOCTHBIX...

a) DKCUTOHOB;

0) MarHoHOB;

B) (DOTOHOB;

r) (DOHOHOB.

13. Yto He BIMsAET HA YACTOTY IUIa3MEHHOI'O PE30HAHCA HAHOYACTHULL?
a) aHU30TPOIIHS;

0) pa3mep;

B) MOIU(HUKATOP TOBEPXHOCTH;

T') HaJM4ue TOYCYHBIX 1e(hekToB U F-1leHTpoB (IIEHTPOB OKPACKH).

14. I1o kakUM HanpaBJICHUSIM OTPAHUYCHO IBUKECHUE 3aPSIKEHHBIX YACTHUIl B KBAHTOBBIX TOUKAX:
a) TOJIBKO TI0 HAMPaBICHUIO X;

0) TOJIBKO IO HAIPABJICHUIO Y;

B) TOJILKO 10 HAIIPABJICHUIO Z;

I) 10 HarpasyeHUusIM XYZ.

15. 1o kakuM HampaBJICHUSIM OTPAHUYCHO JIBUKCHUE 3apsSKCHHBIX YACTULl B KBAHTOBBIX IJICHKAX:
a) TI0 HarpaBJIeHUsIM X U Y,

0) TOJIBKO IO HAIPABJICHUIO Y;

B) TOJILKO 10 HAIIPABJICHUIO Z;

I') [10 HarpaBJIeHUusIM X U Z.

16. Ilo kakuM HampaBJICHUSAM OIPAHMYCHO IBM)KEHHUE 3apsDKEHHBIX YACTHUI[ B KBAHTOBBIX HUTIX
(mHypax):

a) 1o HanpasjieHusIM X U Y;

0) 1o HampaByeHHIO Y U Z;

B) TOJIBKO 110 HAalpaBJIEHUIO Z;

T') 110 HAIpaBJICHUSIM X U Z.

17. Ilpu kakoM M3 THINOB HAYaJbHOW CTAJUM POCTA, BOZHUKAIOIIMX MPU OCAXKICHUHM aTOMOB Ha
MOJUTOKKY U3 Ta30BOM (ha3bl, MPOUCXOAUT (OPMUPOBAHUE KBAHTOBBIX TOUYCK:

a) ®panka- Ban nep Mepge (croeBoit pocr);

6) Ctpanckoro — Kpactanosa (IIpomMe>KyTOYHBIH TUI);

B) ®onpMepa — Bebepa (0cTpOBKOBBIH POCT);

r) [Ipu Bcex nepeyrcieHHbIX.

18. INoxazarenb k03¢ hUIeHTa TPEIOMICHHS Y METaMaTePUAIOB...
a) paBeH HYIIIO;

0) MOJIOKUTEIIBHBIMN;

B) OTPULIATEIHHBIN

T') MHUMBIH.

19. B kakux miuockocTsx OymyT cyliecTBoBaTh YpOBHHU JlaHaay, eciii BEKTOp MarHUTHOM MHIYK-
uuu B HampaBiieH BAOIb OCU Z, IEPIICHAUKYISIPHOM MIIocKocTH 2D-ra3a:
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a) B IUIOCKOCTH Z;

0) B utockocTsIX X 1 Y;

B) B IUIOCKOCTSIX Y U Z;

T') B TUIOCKOCTAX X U Z.

20. OT 4ero 3aBUCHUT CONMPOTUBIIEHNE OATUCTUYECKON KBAHTOBOM MPOBOJIOKH
a) OT CEUYCHHS;

0) OT IJIMHBI;

B) HE 3aBUCHUT OT FT€OMETPUUECKHUX Pa3MEPOB M PABHO HYIIIO;

) OT CEYEHHUSI U JUIUHBI.

14.1.2. Bonpochl 1Sl NOATOTOBKH K MPAKTHYECKUM 3aHATHAM, CEMHUHAPaM
1. DneKkTpoHHas CTPYKTypa HAHOYACTHLI.

2. CBolicTBa pa3ynopsAJ0YEHHbBIX TBEPAOTEIbHBIX CTPYKTYD.
3. CTpyKTypBl ¢ ABYMEPHBIM 3JIEKTPOHHBIM Ia30M.

4, CDOTOHpI/IeMHI/IK Ha KBAHTOBBIX AMax.

14.1.3. Tembl 0NIPOCOB HA 3aHATHUSX
1. MarauTHbI€ KJ1acTepHhI.

2. [TomynpoBOJHUKOBbIE HAHOYACTHIIBI.

3. KnacTepsl ”HEPTHBIX Ira30B.

4. PazynopsiioueHHbIE TBEPOTEIbHBIE CTPYKTYPHI.

5. IlpuHLIMIT KBAaHTOBaHMS U KBAHTOBOE OTpaHUUCHUE.

6. CTpyKTypHI C IBYMEPHBIM 3JIEKTPOHHBIM Ia30M.

7. CTpYKTYypBI C OTHOMEPHBIM 3JIEKTPOHHBIM Ta30M.

8. CTpyKTYypHbI C HYTbMEPHBIM JIEKTPOHHBIM Ta30M.

9. Tpancnopt HocHUTeNeH 3apsiia BIOIb MOTEHIIUAIBHBIX OapHEPOB.
10. ®a3oBas nHTEephepeHITUS FICKTPOHHBIX BOJIH.

11. KBanToBsIii 3pdext Xoma.

12. TyHHenMpoOBaHUE HOCUTEIICH 3apsia.

13. CTpyKTYypBI C BEpTUKAIHHBIM IEPEHOCOM U KBAHTOBBIE CBEPXPEILIETKH.

14. OIHORIEKTPOHHOE TYHHEJIUPOBAHUE.
14.1.4. Bonpocsl nuddepeHnupoBaHHoro 3auera
1. Merannuueckue HaHoOkiactepbl. ['eomeTpuueckass M AJEKTpOHHAs CTpyKTypa. PeaknumonHas
CIIOCOOHOCTb.

2. MarHuTHbIE KJIaCTEPHI.

3. IlomynpoBOIHUKOBBIE HAHOYACTHI[BI. ONITUYECKHE CBOMCTRA.
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4. ®ortodparmeHTanus.

5. KnacTepsl ”HEPTHBIX Ia30B.

6. PazynopsijoueHHbIEC TBEPIOTEIBHBIE CTPYKTYPHI.

7. IlpyHIUIT KBAaHTOBAHUS U KBAHTOBOE OIPAHUYECHUE.

8. CTpYKTYpHBI C IByMEPHBIM JIEKTPOHHBIM Ta30M.

9. CTpyKTyphI C OTHOMEPHBIM 3JIEKTPOHHBIM Ia30M.

10. CTpyKTYyphI C HyJIbMEPHBIM JIEKTPOHHBIM Ta30M.

11. TparncnopT HOCHUTEINEH 3apsiia BIOJIb MOTCHITHAIBHBIX OapbEepPOB.

12. ®a3oBas nHTEephEepEHITNS FICKTPOHHBIX BOJIH.

13. KBanToBsiii a¢ ekt Xomna.

14. TyHHEeNnMpOBaHUE HOCUTEIIEH 3apsia.

15. CTpyKTyphbI C BEpTUKAIBHBIM IEPEHOCOM U KBAHTOBBIE CBEPXPEIIETKHU.

16.0O1HOAEKTPOHHOE TYHHEJIUPOBAHHUE.

17. Pe3oHaHCHOE TYHHEJIMPOBAHUE.

18. CrimrOBBIC A(H(DEKTHI.

19. 'mranTCcKkO€ MarHUTOCOMPOTUBIICHHUE.

20. CriuH-3aBUCUMOE TYHHEJIUPOBAHUE.

21. Dddexr Kongo. CnuHTpOHHBIE TPHOOPHI.

22. Jlazepsl ¢ KBAHTOBBIMM SIMAMH M TOUKAMH.

23. ®OoTONPUEMHHUKH HA KBAHTOBBIX SMax.

24. HaHOKOMMBIOTEPHI.

14.2. TpeOoBaHus K OLIEHOYHBIM MaTepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU

3A0POBbH U HHBAJIHUI0B

st i ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI M HHBAJIHMJIOB MPEAYCMOTPEHBI JOTIOTHH -
TEJIbHBIC OLIEHOYHbIE MaTepUalibl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuna 14 — JlonmomHUTEIbHBIC MaTepUalIbl OLICHUBAHUS VIS JIUI] C OIPAaHMYECHHBIMH BO3MOXXHOCTSIMHU

310POBbsI U MHBAJIUJIOB

Kareropun
00yJarommxcs

BI/II[I)I JOIIOJTHUTCIBHBIX OLICHOYHBIX
MaTcpualioB

@DopMbI KOHTPOJISI U OLIEHKU
pe3ynbTaToB 00y4eHus

C napyueHusmMu
ciyxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

[IpenMy11ieCTBEHHO MMCHMEHHAs
IIPOBEpKa
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C HapymieHusiMu
3peHus

CobecenoBaHue 1O BOTIPOCAM K 3a4eTY,
OIPOC 0 TEPMHHAM

[TpeumymiecTBEHHO yCTHAs TIPOBEPKA
(MHIMBUAYATIBHO)

C HapymieHusiMu
OIOPHO-
JIBUTATEJILHOTO
anrmapara

Pemenne MMCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHLIC pa6OTBI, IIMCHbMCHHBIC
CaMOCTOSATENIbHBIE Pa0OTHI, BOIPOCHI K
3a4eTy

[Ipenmy1iiieCTBEHHO NTMCTAHIIMOHHBIMHU
METOoIaMU

C orpaHuueHUsIMH TIO
00ILIEMETUITMHCKIM
IMOKa3aHUsIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIbHbIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpenmyniecTBEHHO IPOBEPKA
METOJaMH UCXOJISl U3 COCTOSTHUS
00y4aroierocss Ha MOMEHT IPOBEPKHU

14.3. Mertoauuyeckue peKOMEHIAUMH M0 OLEHOYHBIM MATEPUAJIAM JIJIfl JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jns muIp ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMH 370POBbSI U MHBAIMIOB TPEIyCMAaTpPUBACTCS 10-
cTynHas (hopMma MpeoCTaBICHUS 3aJaHUH OIIEHOUYHBIX CPEJICTB, @ IMEHHO:

— B TIEYaTHOH (hopme;

- B IIeYaTHO (hopMe ¢ YBEITHUEHHBIM MIPUPTOM;

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

— METOJIOM YTEHHsSI aCCHCTCHTOM 3aJJaHus BCIYX;

— NIPEOCTABJICHUE 3a/IaHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlumam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMH 3JIOPOBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. [ TaKuX 0Oy4arommxcsi MpeayCcMaTpUBaeTCst JOCTYII-
Has opmMa mpeoCTaBICHHSI OTBETOB HA 3a/IaHUs, & IMEHHO:

- NICbMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCITOJIL30BAHNEM YCIIYT aCCUCTEHTA;

- IPE/ICTaBICHAE OTBETOB YCTHO.

[Ipoueypa olleHUBAaHUS PE3YIILTATOB OOYYCHUS JIMII C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMH 3J10PO-
BbSl 1 MHBAIHIOB 110 JUCLUILIMHE TpeIyCMaTpUBaeT IperocTaBieHne nHdopmarun B popMax, aganTH-
POBaHHBIX K OTPaHMYCHHUSM HX 3[J0POBBS U BOCHPUATHS HHOOPMALIVH:

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

[Tpn HEOOXOMUMOCTH ISl JIUIL C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS M MHBAIUIOB TIPOLIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yIEHUST MOXKET IPOBOUTHLCS B HECKOIBKO ITAIOB.
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