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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
nporokot Ne 91 ot «19 » 4 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 u omoOpeHa Ha 3acemaHuu kKadeapbel @D« » 20 roma, mMpOTOKOI
Ne .

Pa3zpaboTunku:

I.T.H., ipodeccop kadp. OO I1. E. Tposin

accucteHT Kad. DO B. B. Kapanckwuit

3aBeayromumii odecreunBaronieii kad.
O] I1. E. Tposin

Pabouas mporpamma JTUCIUIUIMHEI COTIIacoBaHa ¢ (DaKyIbTETOM M BBITyCKaroIel Kadeapoii:

Hexkan ©@OT A. U. Bopounn
3aBenyromnuii BeITycKaroIen kag.

(O] I1. E. Tposu
OKCIEPTHI:

JouenT xadeapsl Gpusnueckoil 31ex-
TpoHUKH (D) N. A. Yncroenosa

IIpodeccop kadenps! puznueckoit
anekTpoHukH (D) T. N. Janununa
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
Lenwro m3ydenust aucuiuinabl "KomMnbioTepHOe MOACTUPOBAHHUE B DJIEKTPOHUKE MUKPO- M HAHO-
ctpyktyp (I'TIO 1)" B pamkax rpynmoBOro mpoeKTHOTO OOy4eHHs SIBISETCS MPAKTHUYECKOe 3aKperieHHue
3HAHUW U HABBIKOB MIPOEKTHOM, HAYYHO-UCCIIEA0BATEIbCKOM U OPraHU3allMOHHON IESITEIbHOCTH B paMKax
npodeccuOHANBHBIX 3a/1a4 M0 HAMPABIECHHUIO MOJTOTOBKH 00YUYaIoIIerocs.

1.2. 3agaun IMCHMIIINHBI
— 3ajavyaMu u3ydeHus AMCUUIINHBI «KoMIbroTEpHOE MOAETUPOBAHUE B SJIEKTPOHUKE MUKPO- U
HaHOCTPYKTYp (I'TIO 1)» ABnsAtOTCS M3y4eHHE OCHOBHBIX HMOHATHM M TEOPETHUECKHUX BBIKJIAJOK IO BO-
pocaM KBaHTOBOPA3MEPHBIX TE€TEPOCTPYKTYP, ONMUCAHHS MPOIECcCOB UG Py31n, HOHHOTO JISTHPOBAHUS,
OKHCJICHHUS U DIIUTAKCUH, NIEpEPACIIPEEICHIE TPUMECH; U3YYEHHE OCHOB IIOCTPOEHHS MaTEMaTH4eCKUX
MoJIesIel KBAHTOBOPAa3MEPHBIX CTPYKTYP, HAHOTEXHOJIOTUH.

2. MecTto mucuuniuebl B ctpykrype OIIOII

JucuuminHa «KoMIploTepHOEe MOAEIMPOBAHUE B 3JIEKTPOHUKE MUKPO- W HaHOCTpYKTYyp (I'TIO-
1)» (b1.B.JIB.3.2) otHOCUTCH K 670Ky 1 (BapraTHBHAS 4acTh).

[TpenmecTBYOIKUMH TUCHMIUIMHAMY, (POPMHUPYIOLUIMMH HayajbHbIE 3HaHUS, sABJstOTCA: MHPOD-
MAaIMOHHBIE TEXHOJIOTHH, MaTeMaTHiecKoe MOJCITUPOBaHNE U TporpaMmupoBanue, [Ipuxinaanas napop-
MaTHKa.

[TocnenyromumMu JUCHUITIMHAME SBJSIFOTCS: MeTonbl MccieoBaHus U aHalIu3a MUKPO- U HaHO-
ctpykryp (I'TIO-2), MonenupoBaHue U NpOeKTUPOBaHUE MUKPO- U HaHOcHcTeM, OpraHu3anus HaydHbIX
MCCJIEIOBAHNUN B 00J1aCTH MPOU3BOJACTBA U3AeIUN MUKpPO- U HaHOAIEKTPpOoHUKH (I'TIO-3), OcHOBBI TEXHO-
JIOTMH 3JIEKTPOHHON KOMIIOHEHTHOH 0a3bl, TeXHOIOTrHsI U3rOTOBICHUS MUKPO- U HaHOCTPYKTYp (I'TIO-4),
TexHo0russ MaTepuagoB MUKPO- U HAHODJIEKTPOHUKH.

3. TpeOGoBaHus K pe3yJbTaTaM OCBOCHUSI JUCIHIIMHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HApaBjieH Ha (POPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIUH:

— OIIK-7 cnocoGHOCTBIO YYUTHIBaTh COBPEMEHHBIE TEHJICHIIMU PA3BUTHS AJIEKTPOHHUKH, U3ME-
PUTEIBHON U BBIYMCIMTENBHON TEXHUKH, WH(POPMALMOHHBIX TEXHOJOTHH B CBOEH Npo(dhecCHOHANTbHOM
JIeSITEIIbHOCTH;

— TIK-1 criocoGHOCTBIO CTPOUTH MpocTeiiue pu3nyeckue 1 MaTeMaTHUECKUe MOJIeNIN Mpubo-
POB, CX€M, YCTPONCTB M YCTAHOBOK 3JIEKTPOHUKHM U HAHORJIEKTPOHUKH Pa3IMYHOrO (hYHKIIMOHAJIBHOTO
HA3HA4YEHUs, a TAK)KE MCIOJIb30BaTh CTAHAAPTHHIE POrPAMMHBIE CPEACTBA UX KOMIIBIOTEPHOTO MOJIEIIHN -
pOBaHUs;

— IIK-3 roToBHOCTBIO aHAIM3UPOBATh U CUCTEMATU3UPOBATH PE3YJIBTATHI UCCIIEN0BaHUM, IIPE.-
CTaBIISATh MaTepHalIbl B BUE HAYUYHBIX OTUETOB, MyOIMKALU, IPEe3eHTaIHil;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00y4aOLUICs TOJKEH:

—  3HATh LEJH U 3aJIa4d TPYIIIOBOrO MPOEKTHOTO 00YUYEHUS; OCHOBBI IPOEKTHOM JAEATEIbHOCTH;
UHAMBUAYalIbHbIE 3a1auu B paMkax ['TIO; ocHOBHbIE YHCIEHHBIE METO/IBI, UCIIOJIb3yeMble B MaTeMaTHye -
CKOM MOJIEJIMPOBaHMH; aJTOPUTMBI ITPOBEACHUSI MHOTO()AKTOPHBIX IKCIIEPUMEHTOB NPH MOCTPOCHUHU Ma-
TEMaTUYECKUX MOJIENIEH CIIOKHBIX OOBEKTOB; KOHEYHO-PAa3HOCTHBIE CETOYHBIE METO/bI, UCIIOJIb3YeMbIE B
MOJIEIMPOBAHUN; OCHOBBI METO/Ia KOHEUHBIX 3JIEMEHTOB, IPUMEHUTENBHO K CUCTEMaM MOJAEIUPOBAHMUS;
TpeOoBaHus, NpeAbsBIseMbIe K (OpMe U COepKaHUIO HAYyYHBIX OTYETOB, MyOIUKAILIUH, TPE3eHTAlUH.

— yMeThb paboTaTh B COCTaBE NMPOEKTHON I'PYIIBI IPH PeaTU3alUU TPOSKTOB; MPAKTUYECKH UC-
N0JIb30BaTh 3HAHMS U HABBIKM B PaMKax Mpo(ecCHoHaIbHOM AeATENbHOCTH; CTPOUTH (OpMajbHbIE MaTe-
MaTH4eCKHE MOJIENIN peallbHbIX OOBEKTOB Ha OCHOBE HKCIEPUMEHTAIBHOTO UCCIEJOBAHUS UX XapaKTepH-
CTHK; OIPEIeNATh MapaMeTpbl GU3NUYECKUX MOojee 0OBEKTOB Ha OCHOBE AKCIIEPUMEHTAILHOTO HCCIIe-
JIOBAaHUS UX XapaKTEPUCTHK; MPUMEHATh YMCICHHbIE METO/bI TP MCIIOJIb30BAaHUN MOJIeNIel anredpaunye-
CKUX YpaBHEHMU M UX CHUCTEM; NPUMEHSTh YHCICHHbIC METO/BI IIPU UCIIOJIB30BAaHUU Mozemel - nudde-
PEHLIMANBHBIX YPAaBHEHUH U X CUCTEM; (POPMYIMPOBATH OCHOBHBIE PE3YJILTATHI paOOTHI U OLIEHUBATh UX
3HaYUMOCTD JJISl TIPE/ICTABICHUS] MaTEpPUAIIOB B BHJIE OTUETOB U IyOIHMKAIUIA.

—  BJaJeTh IPO(PECCHOHAIBHBIMU HaBbIKAMH PEIEHUs MHIAMBHYaIbHbBIX 3ajjad IPH BBIMOJIHE-
HUU NPOEKTA; METOJAMHU MCIIOJIb30BAHNS KOMIIBIOTEPHBIX TEXHOJIOTMH B MOJEJIMPOBAHUU; IOCTPOECHUS
MaTeMaTU4eCKUX MOJIETIEeH HEKOTOPhIX KOHKPETHBIX (PU3MUECKUX U XUMUYECKUX OOBEKTOB.
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4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI1 padoThI
OO0mast TpyI0EMKOCTb JUCLUIUINHBI cOCTaBIsIET 6.0 3aUeTHBIX €IMHMILIBI U IIPECTaBIeHa B TaOIH -
ue 4.1.
Tabmuna 4.1 — Tpy1oeMKOCTh AUCIUILUIMHBI

Bunpl yueOHO 1eSITEIBHOCTH Bcero yacos CemecTpsl

4 cemecTp
AyrmuTopHsble 3aHATHS (BCETO) 102 102
[IpakTnueckue 3aHATHS 102 102
W3 Hux B MHTEpaKTUBHON (hopme 36 36
CamocrosTenbHas pabota (Bcero) 114 114
[ToaroroBka K MpakTUYECKUM 3aHATUSAM, CEMUHApaM 114 114
Bcero (0e3 ax3aMeHa) 216 216
OO01mas Tpy10eMKOCTb, 4 216 216
3auetHbie EquHuib 6.0 6.0

5. Conep:xaHue TUCHHUILIMHBI

5.1. Pa3gennl AMCHHUILIMHBI K BUALI 3AaHATHHA
Pazniensl IUCUUIUTAHBI M BUBI 3aHATUH IPUBEACHBI B Ta0muiie S.1.
Tabimua 5.1 — Pasgens! fUCHUILIMHEBL U BUABI 3aHSATHI

—~ 0]
7, ol 2 2 2 g
2 © g GE) 14 E
S S S 2 0
Haspanus pa3aenoB AUCHUTUIMHBI © e o © & &
2 =
g 2 G 2 3
£ S 28 g
4 cemecTp
1 Onpenenenue 1enei U 3a1a4 3Tana npoeKTa 6 6 12 OIIK-7, I1K-1,
ITK-3
2 PazpaboTka (akTyanau3aius) TEXHUUYECKOTo 3a/1a- 24 24 48 OIIK-7, IIK-1,
HUS Tana npoeKTa [1K-3
3 [locTaHOBKAa MHIMBUYaJbHBIX 337a4 B paMKax 12 12 24 OIIK-7, IIK-1,
BBITIOJTHEHHUS dTara MpoeKTa I1K-3
4 BplnoaHEHUE MHAMBHUIYAJIbHBIX 33/1a4 B paMKax 36 36 72 OIIK-7, TIK-1,
Jrana IpoeKkTa [1K-3
5 CocTaBnenue oTueTa 18 30 48 OIIK-7, TIK-1,
[1K-3
6 3anuTa oTYeTa O BBHIOJIHEHUH 3TAla MPOEKTa 6 6 12 OIIK-7, IIK-1,
ITK-3
Hroro 3a cemectp 102 114 216
Hroro 102 114 216

5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIIASIM)
He npenycmorpeno PVYII.

5.3. Pa3nenbl JMCUMILNIMHBI M MEKIMCUMILUINHAPHBIE CBA3H ¢ 00eceYnBAKIIMMH (MPeAblTyIIUMH)
U obecneynBaeMbIMU (NMOCJAEYIONIUMH) TUCHUNIMHAMHA
Paznenbl qUCHUIIIUHBL U MEXIUCIUIUIMHAPHBIC CBSI3M C 00€CTIeYMBAIOIIMMHU (TIPEABIAYIIUMU) U
obecrnieunBaeMbIMHU (TTOCIIEIYIONUMHI ) AUCITUTUIMHAME TPEICTABICHBI B TabmuIe 5.3.
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Tabmuua 5.3 — Pa3nenbl IUCIUTUTHHBI B MeXANCIUILTMHAPHBIC CBSI3U

Ne pasaciion HaHHOfI JAUCHUIUINHEBI, JJIS1 KOTOPBIX HCO6XOIII/IMO

HauMmeHoBaHKE qUCIMILINH H3y4YeHHUE 00ECIICUMBAIOIINX M 00SCIIEYMBAEMBIX TUCITUTIINH
1 2 3 4 5 6
[IpeamecTByromue JUCHUTIITUHBI
1 UadopmanioHHbIE TEXHOJIOTHH + + + N N N
2 Marematruyeckoe MOJICTUPOBAHNUE U N N N . . .
IPOrpaMMHUPOBAHHE
3 Ilpuknagnas uH(popMaTUKa + + + + + +

[Tocnenyromire TUCHUTIITUHBI

1 Mertoap! McciieqOBaHUS M aHAIN3a MU-

Kkpo- u HaHocTpykTyp (I'TIO-2) + + + n . N

2 MopaenupoBaHue U MPOSKTUPOBAHHE
MHUKpPO- 1 HAHOCUCTEM

3 Opra"u3zaiysi Hay4HbIX UCCICIOBAHUM
B 00J1aCTH IPOM3BOJICTBA U3JICIUN MU- + + + + + +
Kpo- 1 HaHoANeKTpoHukH (I'TI0-3)

4 OCHOBBI TEXHOJIOTHH 3JIEKTPOHHOU

y - - - - - +
KOMITOHEHTHOH 0a3bl
5 TexHoJiorusi U3roTOBIEHUS MUKPO- U . n n + n n
HaHocTpyKTyp (I'TIO-4)
6 TexHosorus MarepuaioB MUKpPO- U n + n n n "

HaHOAJIEKTPOHUKHU

5.4. CooTBeTcTBHE KOMIIETEHIIMIA, (OPMHUPYEMBIX PH U3yYeHUH TUCHHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTCcTBHE KOMIIETCHIIMH, (DOPMUPYEMBIX TPH HW3yYCHUHW AWCIMILIMHBI, W BHJIOB 3aHATHU
MPEICTaBICHO B Tabmuiie 5.4.
Tabnuna 5.4 — CooTBETCTBHUE KOMITETEHIIUM, (POPMUPYEMBIX MPU U3YUECHUU TUCUUILIAHBI, U BUJOB 3aHS -

THI
§ Bunel 3ansatuit
= X
5 0 =
5 rq S dopMBbI KOHTPOJIS
= = S
S} = ®
N7 = ©;
OIIK-7 + + 3amura otuera, OTuer no I'TIO, Tect
IIK-1 + + 3amuTa otyera, Otuet mo I'TIO, Tect
TIK-3 + + 3amura otuera, Otuer no I'TIO, Tect

6. UnTepakTUBHbIE MeTOABI U (POPMBI OPraHU3AIUH 00yYeHH S
TexHOIOrMM HHTEPAKTUBHOTO OOYUEHHS IPU pa3HbIX GOpMax 3aHATHI pUBeIeHBI B Tabmuie 6.1.
Ta6muia 6.1 — TexHoIOrHM HHTEPAKTUBHOTO 00YUYEHHUS IPU Pa3HbIX (HOpMax 3aHITUH

HNHTepakTuBHBIE
Mertonpl MIPAKTUYECKUE Bcero, u
3aHATHS, 9
4 cemectp
Pa3zpaboTka mpoekra 20 20
Pemenne cutyanlMOHHBIX 3a1a4 10 10
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Pabora B xomanie 6 6

Hroro 3a cemectp: 36 36
Hroro 36 36
7. JlabopaTtopHble paGoThl
He npenycmorpeno PVYII.
8. [IpakTHyeckue 3aHATHS (CEMUHAPBHI)
HanmMeHoBaHue npakTUYECKUX 3aHATHH (CEeMMHApOB) NpHuBeeHO B Tabmuie 8.1.
Tabmuma 8.1 — HaumMeHoBaHME MPAKTUYECKUX 3aHSATHIA (CEMHUHAPOB)
- o]
2 3 E
3 S 5
Z > 5
HasBanus pasnenos HanmMeHnoBaHMe MpakTHYECKUX 3aHATUN (CEMHHAPOB) zF 2 5
o S E
S S
a o 2
= o
4 cemectp
1 Onpenenenue uenet u | [locraBka 1eneit u 3aaad stamna npoekra ['TIO. 6 OIIK-7,
3aJa4 JTarna npoeKkTa Hroro ITK-1, TTK-
3
2 Pazpabotka Opranu3zanus Hay4HbIX UccCiieoBaHUN. TexHuueckoe 24 | OIIK-7,
(akTyanmuzarus) 3a/IaHKe B KaJieHAapHbIi t1ad. O030p HAy9HO-TEXHHU- IIK-1, ITK-
TEXHUYECKOI'0 3aJaHUs gyeckoil napopmanuu. Pabora B Hay4YHO-TEXHUYECKOM 3
JTana MpoeKTa o6ubimoreke, nouck B cetu VIHTepHer.
Hroro 24
3 IlocTanoBKa KpaTkue cBeeHus: 0 KBaHTOBOPa3MEPHBIX TETEPO- 12 | OIIK-7,
VHJVBHyQJIbHBIX 33]1a4 B | CTPYKTypax. [[puHIMI pa3zMepHOro KBaHTOBaHUS. [IK-1, IIK-
paMKax BBIIIOJHEHMS VYcnoBus HaOMIOEHUST KBAHTOBBIX pa3MepHBIX 3 dek- 3
JTana npoexTa TOB. CTPYKTYpBI C IBYMEPHBIM IEKTPOHHBIM Ta30M.
I'erepocTpykTyphbl 1 ux Kiaccudukanuu. [locranoBka
1 (GOpMYyIHPOBKA UHAUBUIYAIbHBIX 33/1a4.
Hroro 12
4 BplnoiHeHue KomnerorepHoe moaenupoBanue (GU3NIECKUX MPO- 36 OIIK-7,
WHIMBUYAJIbHBIX 3374 B | [IECCOB B KPUCTAJLIaX U KBAHTOBOPA3MEPHBIX CTPYK- IK-1, TIK-
paMKax 3rana IpoeKTa Typax. MogenupoBaHue 3HEpreTH4eCcKoro CreKTpa 3
2JIEKTPOHA B TBepoM Tene (Monenb Kponura-Ilen-
HH). MoziennpoBaHye SHEPreTHUECKOro CIIEKTPa IeK-
TPOHA B OJJHOMEPHOM KBAHTOBOM siMe. Mozennposa-
HUE IBU)KEHUS JIEKTPOHA BOIM3H NOTEHIIMATIbHON
cTyneHbKkU. KoMIIbIOTEpHOE MOJIEIMPOBAHUE MUKPO-
U HAHOCTPYKTYp. MojenrpoBaHue npoueccos Jud-
¢by3un. MonenupoBaHue Ipo1ecCOB HOHHOTO JIETUPO-
BaHUA. MozenupoBaHue NMPOLECCOB OKUCIICHUS U
SIUTAKCHUMU.
Hroro 36
5 CocTtaBieHue oT4yeTa AHnanu3 1 0hOpMIICHHE PE3YJITATOB HAyYHBIX UCCIIe- 18  |OIIK-7,
noBanuil. Cuctemaruszanus u opopMiIeHUE pe3yibTa- IIK-1, TIK-
TOB, IOJIrOTOBKA MaTepHajioB B BUe oTuera. [loaro- 3
TOBKa U 0()OpMIIEHHE MAaTePHAJIOB UCCIICI0OBAaHUN B
Buje nmyonukanuu. [loaroroBka ycTHOrO BBICTYILIE-
HUS U IIPE3CHTALNH.
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6 3amura oTUeTa 0
BBIMIOJIHEHUH ATAna
MPOEKTa

Uroro 18
[TyGnuunas 3amuTa OT4eTa. OIIK-7,
HUroro ?K' I, TIK-

Hroro 3a cemectp

102

9. CamocTtosiTe1bHasi padoTa
Bunasl camocTosiTenbHO paboThl, TPYIOEMKOCTh U (hOpMUpPYEMble KOMIIETEHIIUU MTPEICTABICHHI B

Taomwie 9.1.
Tabmuua 9.1 — Busisl caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUN
5 (&)
2 z 5
3 = 5
o 2 o T
Bunawr camocTosTeNEHOM > O
HazBanus pa3nenos zF = ®opMBI KOHTPOJIS
padoThI 4 s 2
S a8 =
e Qg
= (S
4 cemectp
1 Onpenenenue uenei u | [lonroroBka K nmpaxkTuye- 6 OIIK-7, 3ammura otuera, OTUET IO
3a1a4y JTara npoeKTa CKHM 3aHSATHUSIM, CCMHHA- TIK-1, I'TIO, Tect
pam T1IK-3
HUroro 6
2 Pa3pabotka [ToaroroBka k mpakTuye- 24 | OIIK-7, 3amura otuera, OTUET IO
(axTyanusarnusi) CKHM 3aHSTHSM, CEMHUHA- [K-1, I'TIO, Tect
TEXHUYECKOTO 3aJaHUsI pam T1IK-3
Tara MpoeKT
JTalia npoexTa Wroro 24
3 IlocTaHOBKa [ToaroroBka k mpakTuue- 12 |OIIK-7, |3ammra otuera, OTUET IO
WHAWBUAYAIbHBIX 337124 B | CKAM 3aHSATHUSIM, CEMUHA- TIK-1, I'TIO, Tect
paMKax BBIIIOJIHEHHUS pam I1K-3
Tara MpoeKT
dTaira MpoeKTa Hroro 12
4 BrInoyHeHnE [ToaroroBka k mpakTuue- 36 |OIIK-7, |3ammra otyeta, OTUET MO
WHJIMBUAYAJIbHBIX 3a7a4 B | CKUM 3aHSTHUSIM, CEMUHA- TIK-1, I'TIO, Tect
pamKax 3Tara npoeKTa pam [IK-3
Hroro 36
5 CocraBrieHue oT4eTa [ToaroroBka k mpakTuue- 30 |OIIK-7, |3amura otdyera, OTYET MO
CKHMM 3aHSITHSAM, CEMHUHA- TIK-1, I'TIO, Tect
pam T1IK-3
Hroro 30
6 3amumTa oTueTa o [ToaroroBka k mpakTuye- 6 OIIK-7, 3amura otuera, OTUET IO
BBITIOJTHCHHUH dTara CKHMM 3aHSITHSIM, CEMHUHA- TIK-1, I'TIO, Tect
MPOEKTa pam I1K-3
Hroro 6
Hroro 3a cemectp 114
Hroro 114
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10. KypcoBasi paGoTa (IpoexT)

He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBAeMOCTH 00y4aroumuxcst

Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI

11.1. banjbHbIe OLEHKH JJIsl 3JIEMEHTOB KOHTPOJIA

. . MaxkcumanbHbIN
. MaxkcumanbHbIN MaxkcuMabHBIH
DneMeHTH! yueOHOH 6asu1 3a mepuon Bceero 3a
6amn Ha 1-yto KT ¢ |  Gamnn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha ceMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
4 cemecTp
3amuTa oT4eTa 30 30
Otuer no I'TIO 15 15 40 70
Hrtoro makcumyM 3a nepu- 15 15 70 100
on
Hapacraromum ntorom 15 30 100 100
11.2. Ilepecyer 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBieH B Tabuune 11.2.
Tabmuma 11.2 — Ilepecuer 6aJU10B B OIICHKH 32 KOHTPOJIBbHBIE TOUKH
banibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka
> 90% ot MakcuMabHON cyMMbI OansioB Ha naty KT 5
Ot 70% no 89% ot makcumanbHO cymmbl OansoB Ha Aaty KT 4
Ot 60% 1o 69% ot makcumasibHON cymMbl OaiioB Ha aaty KT 3
< 60% ot MakcuManbHOU cyMMBbI O6astoB Ha gaty KT 2

11.3. IlepecueT cymMmMbI 02J1JIOB B TPAAULIMOHHYI0 U MEKIYHAPOAHYIO OLIEHKY

[Tepecuer cymMbl OaJIJIOB B TPAAMLMOHHYIO U MEXIYHAPOIHYIO OIICHKY INpEJICTaBleH B TabJHIe
11.3.

Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMLIMOHHYIO U MEXKTYHAPOIHYIO OIICHKY

Nrorosas cymma 0asios,
Onenka (I'OC) YYHUTBIBACT YCTCIIHO CAAHHBIN Onenka (ECTS)
9K3aMeH
5 (oTM4YHO) (3aYTEHO) 90 - 100 A (0oTU4HO)
85 -89 B (o4enp xoporiio)
4 (xopo1io) (3a4TeHO) 75 - 84 C (xopor1o)
70 - 74 D( )
TOBJICTBOPUTEILHO
3 Y ) 65 - 69 Y P
TOBJIETBOPUTENIBHO) (3a4TE€HO
Y P 60 - 64 E (mocpencTBeHHO)
2 (HCYROBIICTBOPHTENLHO) (HE Hwmxe 60 6ammos F (HeynoBneTBOpHUTENHHO)
3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O0ecTieYeHrue TUCIHIIINHBI

12.1. OcHoBHas JuTepaTypa
1. Uoparumon, 1.M. OCHOBBI KOMITBIOTEPHOTO MOCIMPOBAHUS HAHOCHUCTEM. [DJICKTPOHHBIN
pecypc] / U.M. U6parumos, A.H. Kosmos, FO.®. Hazapos. — Dnekrpon. nan. — CII6. : Jlans, 2010. —

384 c. [OnektponHslii pecypc] - Pexum poctyma: http://e.lanbook.com/book/156 (nara oGpamienus:
24.06.2018).
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2. DneMeHThl U MapuIpyThl U3roToBieHUs KpeMHueBbIX IC 1 MeToapl HX MaTeEMaTHYECKOTrO MO-
nenupoBanus / M. A. Koposnes [u ap.]. - M.: BUHOM. Jlabopatopus 3Hanuii, 2012. - 423 c¢. (Hanu4ue B
ounommoreke TYCVYP - 35 9k3.)

12.2. lonotHUTEILHAS JTATEPATYpPa

1. Hanorexnonoruu B anekrponuke: Monorpadus / H.U. Boprapar u ap. pen. 0. A. Yambirus.
MockoBCKHI TOCYIapCTBEHHBIM MHCTUTYT IEKTPOHHOM TexHUKH. — M.: Texnocdepa, 2005. — 446 c. (na-
nugne B onbmmoreke TYCVYP - 20 5k3.)

2. 3onpaoBele HaHOTeXHOJOTHH B 3ekTpoHuke / B.K. HeBonmun. — M.: Texnocdepa, 2005. — 147
c. (manmmuue B 6ubmotexe TYCVYP - 9 5k3.)

3. OcHOBBI HaHORJNIEKTPOHUKH: Y4yeOHoe nmocobue st By30oB / B.IL. [Iparynos, W.I. HeusBecrt-
Heil, B.A. I'puguun. — 2-e u3n., uct. u gom. — HoBocubupck: HI'TY, 2004. — 494 [2] c. (manuuue B 610 -
muoteke TYCVYP - 20 3k3.)

12.3. YueOHO-MeTOAHYECKHE MOCOOUH

12.3.1. Obs3aTenbHbIC y4eOHO-MeTOAMYeCKHE TOCOOHS

1. VYd4eOHO-METOMUYECKOE MOCOOHE ISl CaMOCTOSATEIBHOW PabOThI CTYICHTOB IO IUCIUILIAHE
«DusrKka HU3KOPA3MEPHBIX CTPYKTYp»: K caMOCTosATeNbHON padore / M.M. CumyHuH. MUHUCTEPCTBO
obpazoBanmsi U Hayku Poccuiickoir ®Denepanuu, HarnmoHambHBIH HCCIIETOBATENbCKUN YHUBEPCUTET
«MUIT» (M.). — M.: MUDT, 2011. — 128 c. (nanuuue B 6ubmuoreke TYCVYP - 1 9k3.)

2. YdyebHO-MeTOomuueckoe mocobme «Marematudeckoe MonaeaupoBaHue»: s CTymeHTOB IO
HanpasieHuto 210100 «OnekrpoHnka u HaHOZIEKTpoHUKa» U 222900 «HaHOoTexHOIOrMM M MHUKPOCH-
creMHas TexHuka» / 3apukoBckas H. B. - 2014. 103 c. [Dnextponnsiii pecypc| - Pexum nocryna:
https://edu.tusur.ru/publications/4607 (nara oopamenus: 24.06.2018).

12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS 1JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
MHBAJIMI0B

Y4eOHO-MeTOqMUECKNe MaTeprabl ISl CAMOCTOSTEIBHON M ayTUTOPHOW paboThl 00ydarommxcs
U3 YHCiIa JIUI] C OTPaHUYCHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSl U MHBAINIOB MPEAOCTABISIOTCS B (OopMaXx,
aIaTITUPOBAHHBIX K OTPAaHMYEHHUSIM UX 3/I0POBbSI M BOCIIPUATHUS HH(DOpMAITHH.

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHusI:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMICHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B reyaTHou (opme.

JL1s1 1ML ¢ HApylIIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

12.4. IlpodeccuonanbHbie 6a3bl JAHHBIX H HHPOPMALHOHHBIE CIIPABOYHbIE CHCTEMbI

1. Hayuno-oOpa3oBatensnblii nopran TYCVYP - https://edu.tusur.ru/

2. MWsparenberBo «JlaHb» DnekTpoHHO-OMOMMOTEYHast cucTema - http://e.lanbook.com/

3. Peructpanus u narenToBaHue n300peTeHuii http://www.znaktm.ru/patentovanie.html

4. 3ammTa = WHTCIUICKTYAIbHON COOCTBEHHOCTH http://www.znaktm.ru/intellektualnoj-
sobstvennosti.html

13. MaTepuaJibHO-TeXHHYecKoe o0ecrneyeHue JUCHMILUIMHBI U TpedyeMoe MporpaMMHoe
ob0ecreueHmne

13.1. O6uue TpedGOBaHNA K MATEPHAJIBHO-TEXHUYECKOMY H IIPOIPAMMHOMY 00eCIe4YeHHI0
AUCHHUILIMHBI

13.1.1. MaTepuaJibHO-TeXHUYECKOE U NIPOrPAMMHOe o0ecnevyeHue J1Jisl NPAKTHYECKUX 3aHA T
Jlaboparopus TeTepOCTPYKTYPHOU FIMEKTPOHUKHU M CBETOIMOTHON TEXHUKH
yueOHas ayuTopus Ui IPOBEACHUS 3aHATHI 1TaOOpaTOpHOTO TUTIA
634034, Tomckas o6macts, T. Tomck, Bepmmnuna ynuua, a. 74, 216 ayn.
Ornucanue UMeroIerocs 000pyI0BaHUS:
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- Ontuueckuit YO cnexkrpomerp USB2000;

- UK dypre-cniekrpometp Infralum FT-801 ¢ mpucraBkoii Ha OTpa)keHUE;

- PactpoBsiii anexrponnsiii Mukpockon Hitachi TM-1000 ¢ mukpoananuzaropom Bruker Quantax
50EDX;

- PamanoBsckuii cnexktpometp Avantes-532TEC;

- I3amepuTenp mapaMeTpoB MOTYIPOBOAHUKOBBIX TpruOopoB MerpoHoM-03;

- Muxkpounrepdepometp Jlunnuka MUN-4M;

- lludposoit RLC-meTp Protek 9216A;

- U3mepurens ummutanca MHUIIN E7-20;

- Komnstorep (4 mt.);

- HoyrOyx;

- KommiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmMHoe obecrnieueHue:

— AvaSoft ThinFilm — USB1

— AvaSoft-Raman for AvaSpec

— AvaSpec - USB 1

— Avast

— Bruker QUANTAX 50

— ExpertPRO 801

— LibreOftfice

— Microsoft Windows XP

— OOIBase

— PDF-XChange Viewer

— TM-1000

— BAX

— B®X

13.1.2. MaTrepuaJbHO-TEXHHYECKOE H NIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON PadoThI
s camocTosTeNbHOM pabOThl HCIONB3YIOTCA y4eOHbIE ayAUTOPUU (KOMIIbIOTEPHBIE KJIacchl),
PaCIOJIOKEHHBIE IO aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast o6nacTb, T. Tomck, yi. Kpacnoapmetiickas, a. 146, 201 ayn.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimanna ynuia, 1. 74, 207 aya.

CocTtaB 060pyI0BaHMS:

- yueOHast Mme0Oerb;

- koMnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 wiT.;

- KOMIBIOTEPHI MOJKIIOUYEHbI K ceTu «VHTepHeT» U 00ecrneynBaloT JOCTYI B AJIEKTPOHHYIO HH-
(opMaLnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepedens nporpaMMHOro obecredeHus:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHUYECKOe o0ecnedeHre TUCHUIIIHHBI VIS JIMI ¢ OTPAHHYEeHHBIMU
BO3MOKHOCTIAMHU 3IIOpOBbSI N UHBAJINIA0B
OcBO€HUE NUCLUUIUIMHBI JIMIIAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3/10POBbSl U WHBAIWJAMU
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OCYILECTBIIIETCS C UCIIOIB30BAHUEM CPEICTB 00ydeHHs OOIIET0 U CHEeIMaIbHOI0 Ha3HAUYCHHUS.

ITpu 3aHATHAX ¢ 00YYaIOUIMMHUCS ¢ HAPYIIEHUSAMH CJYXa [IPEeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U PYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
yy yueOHOM MH(POPMAIUK B TOCTYIMHBIX (hOpMax, MOOUIILHON CUCTEMBI MPEIOIaBaHUS I 00YJarOIINXCS
C MHBAJIUAHOCTbIO, TIOPTATUBHOM MHIYKIIMOHHOM CHCTEMBI. YueOHas aymuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyJaromuecs: C HapylmIeHHEeM Cyxa, 000pyJIoBaHa KOMIIBIOTEPHOW TEXHUKOM, ayTMOTEXHUKOH, BHJIEO-
TEXHUKOU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUMNHON CUCTEMOM.

ITpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYLIEHUSIMH 3PEHUSIMH IIPEIYCMOTPEHO HCIIOJIb30BaHUE B
JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00BEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiiia Ha SKpaHe) Py MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO MPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIolib-
3yI0TCA albTEpHATUBHBIEC YCTPOMCTBA BBOJIA MH(OPMALIUK U IpYTHe TEXHUUECKUE CPENICTBA ITpUeMa/nepe-
naun yuyeOHOM MHpOpPMaI B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUeHUs JUIs JIIOJeH ¢ UHBaA-
JUIHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PeKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
s onleHKH cTenieHr c(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLICHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBBIC 3a1aHUA
st otieHKH cTeneHu c(hOPMUPOBAHHOCTH U YPOBHS OCBOCHHSI 3aKPEIUICHHBIX 3a JUCIMILTUHON
KOMIIETCHIIMH MTPOBOIMUTCS 3allMTa OTYETOB MEPE ATTECTAMOHHO-IKCIIEPTHOW KOMUCCHUEH.

14.1.2. Temsl npoexkToB I'TIO
Tembl npoekTtoB I'TIO onpenensitorcs pyKOBOAWUTEISIMH B 3aBUCHUMOCTH OT CYIIECTBYIOUIMX IO-
TpeOHOCTEN B HAYYHBIX pa3padOTKax.

14.1.3. Bonnpocsl a1 depeHnupoBaHHOro 3a4era
JuddepeHurpoBaHHbI 3aUeT MPOXOAUT B (POpME 3aLIUTHI Tepesl KOMUCCHUEH pe3yabTaToB pado-
THI, TPOJICIIAHHOM B CEMECTPE, U MPEICTABICHUH OTYETA.

14.1.4. MeTonu4eckue peKOMeHAalNu

OO0s3arenpHBIC aymUTOPHBIE 3aHATHS 10 auctuiinHaM ['TIO mpoBoasSTCS KaXKIbIi YeTBEPT B €U -
ueiid nens ['T10. Ha kadenpax coctaBnsieTcst U yTBepkaaeTcs rpaduk paboThl MPOEKTHBIX TPYIII, C yKa-
3aHMEM BPEMEHU U MECTA MTPOBEICHUS 3aHATUH.

PykoBoauTens MpoeKTa CTaBUT KaXJAOMY YYaCTHUKY MHAMBUAYaTbHbIE 337a4d B COOTBETCTBUH C
HaIpaBJICHUEM (CIICIMATIBPHOCTHIO) 00ydeHHUs U TpoduiieM (Crennann3aueii) CTyIeHTa.

Kax et atan I'TIO 3akaHunBaeTCs 3alUTOM OTUETA C BLICTABJIEHHEM OILIEHKH 3a dTar. MITOoroBble
OTUYETHI M OT3bIBBI PYKOBOJIUTENS MPUKPETUIAIOTCS K CTPAHULIE TPOEKTA B TEYEHHUE HEJIEH MOCIIE 3aAINTHI.

14.2. TpeOoBaHuS K OLIEHOYHBIM MaTepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M1 MHBAIUIOB MPEIyCMOTPEHbI JTOMOTHH -
TEJIbHBIC OLIEHOYHbIE MaTepUalibl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHalibl OLIEHUBAHUS ISl JIUI C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI 1 HHBAJIUIOB

Kareropun Buibl 10OMOMHUTETBHBIX OLIEHOYHBIX @DopMBbI KOHTPOJISI U OLIEHKU
00y4JaroLXCst MaTepHasoB pe3ynbTaToB 00y4eHUs

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

[IpenMy11ieCTBEHHO MMCHMEHHAs
IIPOBEpKa

C napyueHusMu
ciyxa

C mapymenussmu | CobeceroBaHue 1Mo BOIIPOcaMm K 3a4eTy, | [IpenMyInecTBeHHO yCTHas MpoBEpKa
3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATIBHO)

C HapylmcHHUAMHA Pemenne JAUCTAHIITMOHHBIX TECTOB, HpCI/IMyme(:TBeHHO JUCTaHIITMOHHBIMHA
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OIIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCHMEHHBIE
JIBUTATEIIBHOTO CaMOCTOSITENIbHBIE PadOTHI, BOPOCHI K METOJIaMH
amnrapara 3a4eTy
C orpanuueHusiMu 1o | TecTbl, TUCBMEHHBIE CAMOCTOSITENIbHBIE [IpeuMy1ieCcTBEHHO IPOBEPKA
o0IIeMe TMIIUHCKUM paboThl, BOIIPOCHI K 3a4ETy, METOZaMU UCXOIA U3 COCTOSIHUSA
[IOKa3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYarOIIErocss HA MOMEHT IPOBEPKU

14.3. MeTtoau4yeckune peKoMeHAAIMH M0 OLeHOYHBIM MaTepHuaiaM JJIsl JUIl ¢ OTPAHHYeHHbIMU
BO3MOKHOCTSIMH 310POBbSI H HHBAJIH/I0B

Jiis M1 ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas opma npeoCcTaBIeHNs 3aJaHNil OIIEHOYHBIX CPECTB, @ IMEHHO:

- B IIe4aTHOU (hopme;

- B [le4aTHOU (hopMe C YBETUUEHHBIM LIPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 33/1aHUS BCIYX;

- MPEIOCTABICHUE 3a/IaHUS C UCTIONB30BAaHUEM CYPJIOTIEPEBO/IA.

JIuriaM ¢ OTrpaHMYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBbSl M MHBAIMAAM YBEIWYHMBACTCS BpEeMs Ha
MOJIrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. 111 Takux 00ydaromuxcs mpearycMaTpiuBaeTcs: JOCTYII -
Has (hopMa MpeIoCTaBICHHUS OTBETOB Ha 3aaHNs, 2 IMEHHO:

- MMCEMEHHO Ha Oymare;

- Ha0Op OTBETOB HAa KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAaHUEM YCIYT aCCHCTEHTA;

- MIPE/ICTaBJICHUE OTBETOB YCTHO.

[Iponenypa orneHMBaHUST pPe3yAbTATOB OOYUEHUS JIUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSMH 370PO-
BbSl 1 MHBAIHIOB 110 TUCLUILTMHE TPeIyCMaTpUBaeT IpenocTaBieHne nHpopMauu B popMax, aaanTH-
POBaHHBIX K OTPAHUYCHUSM HX 370POBBS M BOCTIPUSATHS HH(POPMALIUH:

JI1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHus:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

— B TIEYaTHOH (hopMe YBEIIMYEHHBIM MIPH(TOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU opme.

JI1s1 1ML ¢ HApyIIeHUSIMM ONIOPHO-ABUIaTeJILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (opme.

[Tpy HEOOXOMUMOCTH /TS JIUI] C OTPAHUYEHHBIMHU BO3MOXXHOCTSIMU 3/I0POBbS U MHBAJIUI0B TPOIIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yICHHUST MOXKET TIPOBOIUTHCS B HECKOIBKO ITAIOB.
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