MUWHOBPHAYKHU POCCHUHN
benepanbHOE TOCYIaPCTBEHHOE OI0IKETHOE 00pa30BaTesIbHOE YUpEKICHNE
BBICIIIETO 00pa30BaHuUs
«APKYTCKHUM I'OCYJAPCTBEHHBIYI YHUBEPCHUTET»
OI'bOY BO «UT'Y»
Kadenpa o61ieii u kocMudeckoit huznku

Z oﬁ:ﬂ-:;\

ZXO Ceraosine 34
o‘%ﬁ?\;ﬁ;\ YA ;Eg:#g:f;; W
£ o NEsENWYTBEPKIAIO

egidoro dakynpreTa

PaGouyas nporpaMmma QuCHUIINHBI (MOTYJIs1)

HaumenoBanue qucuuminubl (MoayJsi): 51.0.26.03 Metospl 00paboTKH TOBEPXHOCTH

TBCPAOTO TCJIa

Hanpasienue noaroroBku: 11.03.04 DiieKTpoHUKA ¥ HAHOIICKTPOHHUKA

HanpasienHnocTs (Mpouiib) NOArOTOBKH: DIEKTPOHUKA M HAHODJIEKTPOHUKA

KBainpukanus BeINyCKHUKA: OaKaaBp

®opma 00yueHHs. OuHasd

Cornacosano ¢ YMK:

¢busmgeckoro daxyasrera

ITpotoxom Ne 42 ot « 15 » anpens 2024 r.

IIpence, : I.§.-M.H., mpodeccop
. Bynunes

PexomennoBano kadenpoi:

o01el ¥ KocMUYECKOH (DHU3HUKH

IIporoxos Ne __ 8

OT «_22 »____Mapra 2024 r.

3as.kadeapoii 1.¢.-M.H., mpodeccop
[MTanepusrii B.JL.

Hpxyrck 2024 r.



Conepxanue
I. Heau v 321294 TUCHHMIIIMHBE (MOLYJII) «...uvveiitiieiiitesiteeesiteeesbeeessseeessbeeessbeesssseesanbeesssneessnneeaanneas 3
1. Mecto qucuumianHbl (MoayJsi) B CTPYKTYPe OITOIL............cccoooviiiiiiniiee e 3
I11. TpeOoBaHMsA K pe3yIbTATAM OCBOCHHMS JMCHUIIIHHBI (MOZYJIS) ..ooovviiriaiiiiniesieesneesneanens 3
1V. Conep:kaHue U CTPYKTYPA THCHHMIIITHHBI .......cooiiuvieiieeeiieeesteesssessssseesssessssssssssessssessssessssnees 4
4.1. Coneprxkanue TUCUUILTAHBI, CTPYKTYPUPOBAHHOE 10 TEMaM, ¢ YKa3aHUEM BUJIOB yUeOHBIX
3aHSTUNA U OTBEJICHHOTO HA HUX KOJTMYECTBA AKAACMHUCCKUX HACOB ... eirureereessreesseesneessresseessneaseeses 5
4.2. [Inan BHEAYAUTOPHOU CAMOCTOSITEILHONW PAOOTHI 00YUYAIOIIUXCS MO JUCIHUIUTHHE .....vvvvsvenee, 6
4.3. ConeprKaHNE YICOHOTO MATCPHATIA «vvevuvvressrrresssreesstesesssesssssenessseessssesssssesssssesssssessssesssssessnssessnseees 7
4.3.1. IlepeueHb CEMHUHAPCKUX, MPAKTUIECKUX 3aHATUI U JTA0OPATOPHBIX PAOOT .....cecvvrevieenee. 7
4.3.2. IlepeueHs TeM (BOMPOCOB), BBIHOCUMBIX Ha CAaMOCTOSITEIbHOE U3yUYEHUE CTYACHTAMHU B
pamkax caMoCTOSATENBEHON PAOOTBI (CPC) ...viiiiiiiiiiiiiiiccc s 7
4.4. Meroanueckue yKa3zaHUs TI0 OpraHU3aI[uU CAMOCTOATEIBHOM PAOOTHI CTYIACHTOB.......veevveneeee 8
4.5. IlpumepHasi TeMaTHKa KYpPCOBBIX PA0OT (IIPOEKTOB) (IIPH HATTMUMH ) ....vvveereereennreenneesnneesnnesnneenes 8
V. YueOHO-MeTOANYECKOE U HH(POPMAILIMOHHOE o0ecnieyeHne TUCHUIIMHBI (MOAYJIA) .............. 9
Q) OCHOBHAS JIUMEPDATYDA ... eseesiee et siea et e ase e et sse e et e nse e et e e b et et e nee e et e e e R et e n e e nme e s e e ann e e neennn e 9
OONOTHUMENOHASL JIUTNEPATNYP ...t eeeesiee e st ateeasee e bt e sseeabeeabeeaabeesaeeanbeeabeeabeesneeanbeeabeeeneennneennes 9
0) NEPUOOUUCCKUC UBOAHUS ......eeveeeviseeestieneesieeate e sse e st asseate e bt e s e abe e skt e et e b e e e b e e b e aaeesbe e st nseeabeenneannenne s 10
8) CNUCOK ABMOPCKUX MEMOOUUECKUX PAZPADOMIOK .ovvvveiiirieiiviesiesesiessssessssiessssseessssesssssesssssessssneens 10
2) 6asvl OAHHbIX, UHPOPMAYUOHHO-CAPABOUHBLE U HOUCKOBIE CUCTIEMD ....v.eveeeeveseesiesiesiesieeieeneeneens 10
V1. MaTepuaibHO-TeXHUYECKOe o0ecriedeHue TUCHMIIMHBL (MOTYJIIS) ....oovvveirrnnianieeneeenieenns 10
6.1. Y4eOHO-Ta00PATOPHOE OOOPYHOBAHIE: .....vevvirveerreasresseesseasresseesseassesseesseassesseesseessesssesseessessnessens 10
6.2. ITPOTPAMMHOE OOCCIICUCHIIE: .. vveevvveesrresssressssrsasssesssssesssssesssssessssesssssesssssesssssesssssesssssessnssessssneens 10
6.3. TEXHUUECKUE U DIIEKTPOHHBIE CPEICTBA: 1..vveureeereasreessrearesssneesseessreassesssneesseesnneassesaneesseessneessneas 11
V1. O0PAa30BATETBHBIE TEXHOOTHHE . .......c.ueeteeiutiateeasetesueeasseasseeaseesseeaseessesaseesseesseessesssessnessnns 11
VIll. OueHoynble MaTepHAaJIbI /sl TEKYLEr0 KOHTPOJS M MPOMEKYTOYHOI aTTecTaluu...... 12
8.1. OuieHOUHBIE MATEPHATIBI (OIM)...cuiiiiiiiiieiiii ettt snee s 12

MNPUIOKEHHUE: ®OC 15



|. Hean u 3a1a4u AUCUMILTHHBI (MO/YJIA)

Ieas mporpaMMsI — cOPMHUPOBATH Y CTYACHTOB MIPAKTHYESCKUE HABBIKU ITOJyYEeHHS 1 00pabOTKU
MOBEPXHOCTU MAaTEPUAJIOB, IPUMEHSIEMBIX B IPOM3BOACTBE HAHOMATEPHUAIOB, KOMIIOHEHTOB
HAaHOAJICKTPOHHUKU, MUKPO- U HAHOCHCTEMHOM TEXHUKH.

3amaum Kypca: U3y4eHHe OCHOBHBIX TEXHOJIOTHYECKHX MPOILIECCOB, C MOMOIIBIO KOTOPBIX B
HACTOSIIEe BPeMs CO3Jal0TCs HAHOPA3MEPHBIE AIEMEHTBI M CTPYKTYPBI, a TAKXKe MPE/ICTABICHHE O
HanOonee dS(EeKTUBHBIX METOAAaX KOHTPOJII MapaMeTpoB U CBOWCTB  (OPMHUPYEMBIX
HAaHOpa3MepHBIX 00bEeKkTOB. Kpome TOro, cryaeHTbl oOydYaroTcs HaBblKaM pPabOTBI  C
COOTBETCTBYIOIIMM 000pYI0OBaHHEM Ha MPAKTHYCCKHUX M JIAOOPATOPHBIX 3aHATHSIX.

1. MecTo mucummiaunbl (MoayJisi) B crpykrype OIIOII

Jucnummbaa « Meroapl 00paOOTKH IOBEPXHOCTH TBEPAOLO Teda» OTHOCHTCSA K
00s3arepHoN yactu 0azosoro 0jioka b1.

JlaHHasi JUCLMIUIMHA ONUPAETCs Ha 3HAHMs, IOJYYEHHBIC IO CICAYIOIIMM AMCLUILIMHAM!
«MaremaTiueckuii ananms», «ATomHas pusnkay, «Teoperndeckas pusnkay, «SnepHas puznkay.

[lpaktuyeckue paboTbl B J1TAOOpAaTOpUM  MO3BOJSAIOT  CTYAEHTaM  IpuoOpecTu
IIEpBOHAYAJIbHBII ONBIT CAMOCTOSITENIbHOM pabOThl HaJl HAYYHBIMU MPOOIEMaMHU.

I11. TpeboBanus k pe3yjbTaTaM 0CBOEHHUS TMCUMILINHBI (MO1YJIs1)

[Mpomecc wm3ydeHHs MJaHHOM IUCHMIUIMHBI HAmpaBlieH Ha (QOPMUPOBAHUE  CIEAYIOIINX
KOMIIETeH I
- Cnoco0eH HCIoIb30BaTh MOJI0KEHHSI, 3aKOHBI U METO/Ibl €CTECTBEHHBIX HAYK M MaTeMaTHKU
JUIsl pellicHNsl 3a/1a4 MHKeHepHoi aestenbHocTh (OITK-1).

Komnerenuus HNuauxaropsl Pe3yabTaThl 00yyeHus
KOMIIeTeHIN i
OIllK-1 HJIK OIIKI 3HaTh!
o CIoCcoObI OJTyYEHUS! M U3MEPEHNUS BaKyyMa,
o OCHOBHBIE METO/Ibl CO3/IaHUSI LICHTPOB OKPACKH B
ONTUYECKUX MaTepHUalIax;
. CIOCOOBI M TEXHOJIOTUY MOJIYYEHHs] HAHOYACTHUI] B
TOHKHX IUICHKAX;
. MPUHLIMITBI OYUCTKH U MOAU(PUKAIIUHN PA3TUIHbBIX

HOBCpXHOCTCfI, B TOM YHCJIC METOJ0OM
IIa3MOXUMHNYCCKOTO TPABJICHUA.

YMeTh!

. CaMOCTOSITENIbHO ~aHAJIIU3UPOBaTh W  OLIEHUBATH
(haKThI, SIBICHUS U COOBITHUS,

. OCYIIECTBIISITh TMOUCK U 00pabOTKYy aKTyalbHOU

unpopmanun B OBC © mnepuoOAMYECKUX U3IAHUSAX U
BBISIBIIATH ~ COBPEMEHHBIC  TEHJICHIIMM B  Pa3BUTUU
AIIEMEHTHOM 0a3bl NIEKTPOHUKH;

L4 NpUMCHATH MCTOAbBI U  CPpCACTBA H3MCPCHUA
(1)1/131/II-ICCKI/IX BCJINYMH,
L4 OLICHUBATL XapaKTCPp W HAIIPABJICHUC BJIUSAHUA

BHEUIHUX (DaKTOPOB Ha CKOPOCTh M JPYrue MapaMeTpbl
TEXHOJIOTUYECKUX MPOLECCOB IUIa3MEHHOM 00paboTKH
MaTepUasoB.

HMeTh npeacTaBiieHue:

J 0 HAyYHO-TEXHHUYECKOW JIEKCUKE (TEPMUHOJIOTHH),
B3aMMOCBSI3U ~ MEXKJIY  COCTaBOM, CTPYKTypoll u
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KOMIUICKCOM CBOWMCTB MAaTepUasoB, OIMPEACISIONINX HX
MIPUMEHEHUE.

Bnagers:

J HaBBIKAMHU BBIOOpA METOJIOB M YCIOBUU 00pabOTKH
MaTepHuaoB Pa3IMUYHON MPUPOJIBL;

° HaBBIKAMH aHanu3a B3aMMOCBS3U
TEXHOJOTHYECKHUX PEKUMOB U KaueCTBa 00paOOTKH.

V. Conep:xanue u CTPYKTYpa IMCUUILIHHBI

OO0beM IUCIUILIINHBI COCTABIISIET 2 3aYCTHBIX CAUHULIBI, /2 YacOB, U3 HUX 58 — KOHTaKTHAas

3aHATHuA IMPOBOIATCA TOJIBKO B OYHOM (bOpMe 06y‘lCHHH C MIPUMCHCHUCM JHUCTAHIIHUOHHOI'O

KOHTPOJISI CaMOCTOSATEIbHONW pPaboThl crymaeHToB uepe3 OnMOC ¢dakynbTeTa. DIEKTPOHHOH W

IMCTAaHIIMOHHOHN (opM 00ydeHHs HEe TIPEAyCMaTPHUBAETCSI.

N3 Hux 24 yacoB — npakTHYecKas MoJIr0TOBKa

®dopMa NPOMEKYTOUHOMN aTTeCTANMHU: 3a4ET
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4.1. CopepxaHue IMCHUILIMHBI, CTPYKTYPHPOBAaHHOE IO TeMaM, € YKa3aHMeM BHAOB Y4eOHBIX 3aHATHH M OTBEJICHHOI0 Ha HHUX KOJIHYeCTBa

AKAACMHUICCKHUX JacoB

] o
= Bunpl yueOHO# paboTHI,
2 BKJIFOYAsI CAMOCTOSTEIILHYIO pa00Ty 00y4aronuxcs o
'g( , TPAKTUYECKYIO TTOJATOTOBKY U TPYJAOEMKOCTh OPMBI TCKYIICTO
@ &
5 = 3 (B wacax) KOHTPOJIA
No § S| 2§ = YCIIEBaEMOCTH,;
/— Pasfen TUCIUILIMHBY/TeMbI 2 Z § 5 KonTakTHas padora mpemogaBaTens ¢ z Dopma
n/m S =) .
3|l 8 S 00y4aOIIMHUCS 2 IPOMEKYTOUHOM
O
m| &9 CeMuHapckue 3 aTTecTaluu
| Jlexkunt | fpaxruueckue S g| (nocemecmpam)
S Koncynpramuu | 2 5
= u /mabopaTopHbIe c% S
[«2]
~ 3aHITHUS U = a
OTYET, 3aInATa
1 Paszzen 1. Metoasl nony4eHus: M H3MEPEHUS BaKyyMa 7 | 18 6 12 6 e =
oTuéTa
OTYET, 3aInATa
2 Paszen 2. LIeHTpBI OKpacKH B ONTHYECKUX CPEAAX 7 | 16 6 12 4 e H
oTuéTa
OTYET, 3aInATa
3 Pazgen 3. [Ina3mMeHHbIE TEXHOJIOTUN B HAHOIJIEKTPOHUKE. 7|16 6 12 4 e =
oTuéTa
4 Paznien 4. TexHosmorHst MIIa3MOXUMHUYECKON OUYUCTKH U 7 | 18 6 14 4 OTUET, 3aIInUTa
TPaBJICHUs MAaTEPHUAIIOB. OTYETA
KO=nTpOmIs 8
HToro yacon 72 | 24 50 14 3auéT




4.2. IlnaH BHeayAUTOPHOIi CAMOCTOSITEIbHOI PaG0oThI 00Y4YaIOLIMXCSl 10 TUCHMIIHHE

CamocrosiTenpHas paboTa 00yJaronuxcs V4ebno-
METOJUIECKOE
OueHou”oe
Cemectp Hazsanme paszacia, TCMbI B i 0ab6 Cpoxku TpynoemMkocTb CPEJICTBO obecneuenue
UA CAMOCTOATCIBHO PAOOTRL oy iernsa (uac.) pea CaMOCTOSITEJIbHON
paboThI
Odopmienue oT4€TOB 10 1a00PATOPHEIM O0paboTKa MoTyIeHHBIX B [1-2]
TCUCHHUC .
7  |paboram OKCTIEPUMEHTAIIBHBIX IAHHBIX, | o\ ooy 12 Otuér
aHAJIN3 PE3yNIbTATOB
ITonroroBka K 3aIiuTe OTYETOB ®opmMynupoBaHue BBIBOJIOB I10 [1-2]
e3ynbraram pabotsl. PaboTa ¢ B Teuenue
7 pesy p 2 CobecenoBanne
METOANYCCKUM MATCpUaJIoM K ceMeCTpa
KaxJ0i pabote
OO6muii 00beM CaMOCTOSTEIHLHOM PAOOTHI IO TUCIUILTMHE (4ac) 14




4.3. Conep:xaHue yueOHOro MaTepuasa

Paznen 1. Meroas!l nomyueHus: 1 U3SMEPEHUS BaKyyMa.
1.1. TeopeTrueckue OCHOBBI.
1.2. TIpotiecchl OTKAYKH.
1.3. TexHuka noJy4eHHs BaKyyma.
1.4. TexHuKa U3MEPEHNUS AABJICHUS PA3PSKEHHBIX I'a30B.
Paznen 2. LleHTpBI OKpacku B ONTHYECKUX Cpeliax
2.1. Toyeunsle e eKThl B KpHCTAIIIaX.
2.2. Knaccuukanus HeHTPOB OKPACKH.
2.3. MeTo1bl MOTYYeHHS TOYCUHBIX 1e(DEKTOB.
2.4. IIpumeHeHre KPUCTAIJIOB ¢ IEHTPAMU OKPACKH B HAYKE U TEXHUKE.
Paznien 3. I1a3MeHHBIE TEXHOJIOTHH B HAHODJICKTPOHHKE.
3.1. Hanopa3mepHbie 0ObEKTHI.
3.2. CiocoObI MOTy4YeHNsS] HAHOYACTHIL.
3.3. Ha"ocTpyKTypHbI€ IUIEHKH.
Paznen 4. TexHosmorus miasMoXuMHUYECKONH OUMCTKU U TPABJICHUS MaTEpUAJIOB.
4.1. Knaccuduxarys npoueccoB MI1a3MOXUMHUYECKOTO TPABIEHUS U OYUCTKHU.
4.2. MexaHu3M mpoliecca mia3sMOXUMUYECKOTO TPaBJICHUS.
4.3. PaBHOMEPHOCTH MIa3MOXUMHUYECKOTO TPABJICHUS.
4.4. TexHOJIOTHYECKHUE Ta3bl IS TUIA3MOXUMHUYECKOTO TPABIICHHS
4.5. Meroap! uccnenoBanrue o0padaTeiBaeMO TOBEPXHOCTH.

4.3.1. IlepeyeHb CEMHUHAPCKHUX, MPAKTHYECKHX 3aAHITHII U JIAOOPATOPHBIX padoT

Ne Ne paspena u HanmeHnoBaHnue ceMHHapoOB, Tpyn | Ouenounsie | @opm
n/m TEMBI MPAKTUYECKUX U JTaO0PaTOPHBIX 0EMK CpencTBa upyem
JTUCIUTLTAHBI pabort OCTh bIC
(Momyms) (dachl KOMIIE
) TEHIH
u
1 2 3 4 S 6
1. MeTo/1bl OJTy4EHUS U U3MEPEHUS ..
1.1-15 HRL oLy P 12 Otuér
BaKyyMa
2. EHTPBI OKPACKH B ONITUYECKUX N
2.3-2.4 Henrper oxp 12 Oruér
cpenax OIIK1
3. [1na3MeHHbIE TEXHOIOTHH B N
3.3-34 12 Ortuér
HaHODJICKTPOHUKE
4. TexHoMOrUs MIa3MOXUMUYECKOM N
4.3 14 OTtuér
OYHCTKU U TPABJICHUSI MAaTEPUATIOB

4.3.2. llepeyenb TeM (BONMPOCOB), BHIHOCMMBIX HA CaAMOCTOSITeJIbHOE HU3y4YeHUHE CTyJeHTAMHU B
pamkax camoctositeibHOi padoTsl (CPC)

Bu
Ne g Pexomennyemas | KosnnuectBo
Tema CaMOCTOSITEITbHO 3ananue
HeJl. . JuTepaTypa 4acoB
11 paboThI
1. | Pazgenst 1-4 | AynutopHas N3yunth Metoauueckoe 1
TEOPETUYECKYIO YacTh | OMKCaHUE,
nabopaTopHOi aBTOPCKOE
paboThI rocoowue [1]
2. | Pazmenwr 1-4 | AynutopHas N3yunth onucanue Mertoanueckoe 1
CTEeH[a, X0 OIHCaHHe,
BBITMIOJTHEHUS paOOThI. | aBTOPCKOE
[TonkmounTh nocobwue [1]




npubopsl cOOpaTh
cxemy (ipu
HEOOXOIUMOCTH ).
IToaroroBuTh K
HAYay SKCIIEPHUMEHTA

3. | Pazgensr 1-4 | AyauropHas IIpoBecTn Mertoauueckoe 4
IKCIIEPUMEHT. OTIMICAaHHUE,
O6paborath aBTOPCKOE
SKCIIEPUMEHTaIbHbIe | mocobue [1]
JTaHHBIE.

4. | Paznensl 1-4 | BueaynutopHas | opopmiieHue otyera; | Bes 8
MOJTOTOBKA K 3alIUTE | peKOMEHayeMas

JuTepaTypa

4.4, MeToauuecKkue YKa3aHHuA 110 Opraum3anuu CaMOCTOSITEIbHOM paGOTLI CTYAEHTOB

K coBpeMeHHOMY CHEIUAIUCTy OOWIECTBO MPEABSABISAECT JOCTATOYHO HIMPOKHNA TepeuyeHb
TpeOOBaHUM, Cpead KOTOPbIX HEMaJOBAKHOE 3HAYEHHWE HMEET HaJu4he Yy BbIIYCKHUKOB
OIIPENICICHHBIX CIIOCOOHOCTEH W yMEHHS CaMOCTOSITEIbHO JOOBIBaTh 3HAHUS W3 Pa3IHYHBIX
MCTOYHHUKOB, CHCTEMAaTH3UpOBAaTh IIOJIYYCHHYIO HH(pOpMAIMIO, JlaBaThb OLIEHKY KOHKPETHOH
¢unancoBor cutyaruu. PopMHpOBaHHE TAKOTO YMEHHS MPOMCXOJUT B TEUEHHE BCErO IMepHoja
00y4yeHHs uepe3 ydacTue CTYACHTOB B IMIPAKTHUUYECKUX 3aHITUSAX, BHIIIOJHEHHE KOHTPOJIbHBIX 3aJJaHUH,
HaNMCaHUE KYPCOBBIX M BBITYCKHBIX KBAUIM(UKAMOHHBIX padboT. [Ipu aToM camocrosTenbHas padoTa
CTY/IEHTOB UI'PAaeT PELIaroIlyl0 pojib B X0/I€ BCEro y4eOHOro mporecca.

CamocrosiTenbHas padboTa pean3yercs:

1) HemnocpencTBEeHHO B MPOLIECCE ayIUTOPHBIX 3aHATHIl, IPH BBIOJIHEHUH J1a00PaTOPHBIX PadoT.
2) B koHTakTe ¢ mpenoaaBareieM BHE paMOK PACIMCAHUS - HA KOHCYJIBTALUIX 10 Y4eOHBIM

BOIPOCAM, B X0/I€ TBOPYECKHX KOHTAKTOB, IPU JIMKBUIALMH 33]JOJDKEHHOCTEH, Ipn

BBITTOJIHEHUH WHANBHUYaTbHBIX 3aJJaHUN H T.JI.

3) B oubnmoreke, 1oMa, B OOIISKUTHH, HA Kadeape npr 0GpOPMICHIUH OTYETOB JTa00PATOPHBIX
paboT U MOATOTOBKE K MX 3aIlIUTE.

CamocrosaTenbHOI paboTa CTYI€HTOB MOKET OBITh KaK B ayJAMTOPUH, TaK U BHE €€.

BaeaynutopHasi camocrTosiTenbHass paboTa CTYJEHTOB TakKe BKIIOYAeT B ce0s MOATOTOBKY K
YCTHBIM OIIPOCaM IO KaXJIOMY U3 M3y4aeMbIX pa3nenoB. Takxke camocTosiTenbHas paboTa 1moapa3ymeBaet
CHCTEMAaTHYECKHUH MOAX0/ K 00y4EeHHIO, B COOTBETCTBHH C NPEJUIOKEHHBIM B pazzene 6.1 rpadukom, uTo,
B CBOIO 04€pe/ib, CIIOCOOCTBYET MOJIyYEHHIO 3a4eTa M0 JJAHHOM JUCIMILTHHE.

4.5. [IlpumepHasi TeMAaTHKA KYPCOBBIX padoT (MPOeKTOB) (MpH HAJTUYMH)
KypcoBbie paboThl HE TUIAHUPYIOTCA.
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V. Y4eOHO-MeTOAMYeCKOe U MHPOPMALIMOHHOE o0ecnevyeHre TUCIUIINHBI (MOIYJIs1)
a) OCHOBHas Tumepamypa
1) Tlamepusiii B.JI. OcHOBBI HaHOTEXHOJOTHH. Il1a3MeHHBIE TEXHOJIOTMH B HAaHOZJIEKTPOHHUKE

[DnexTponHbIi pecypc] : yueb.-meron. mocodue / B. JI. [Tanepnsrii. - 9BK. - Upkyrck : M3a-BO
Ury, 2014. - Pexxum gocryma: 343 "bubmmorex". - Heorpanmu. nocrym. - ISBN 978-5-9624-
1102-6
2) Bnamumupos, I'. I'. ®u3uka moBepXHOCTH TBEPIBIX TEN: yueOHOE mocoOue [DIeKTPOHHBIH
pecypc] / T'. I'. Bmagumupos. - Mocksa : Jlaus", 2016. - : ui. - ). - Pexxum mocryma: IbC
"U3narenbctBo Jlanw". - Heorpanuu. noctym. - bubmuorp.: c. - ISBN 978-5-8114-1997-5
O00NOHUMENbHAS TUMEPaAmypa

1) Poumia B.M. TexHonorus MaTepuaioB MHUKpPO-, ONTO- U HAHODJICKTPOHHKH [DICKTPOHHBIH
pecype] : yueb. mocobue s CTyA. By30B, 00y4. mo Hamp. moarot. 210100 "DiekTpoHuka u
MUKpOd3JieKTpoHuKa" : B 2 4. / B. M. PommH. - 2-¢ uzn. - OBK. - M. : bunom. JIaGopaTtopus
3HaHui. - Pexxum poctyna: Y3 "bubnuotex". - Heorpanuu. moctyn. - ISBN 978-5-94774-
913-7.4. 2. - 2012. - ISBN 978-5-9963-1471-3

2) Metonapl TONyYeHHsS M HUCCICNOBAaHHS HAHOMATEPHAIOB M HAHOCTPYKTYp. JlaboparopHsbiit
MIPAKTUKYM 110 HAHOTEXHOJIOTHAM [DJeKTpoHHBIN pecypc] : yueb. mocodue / B. O. Bansaaep
[u np.]. - 5-e u3a. (311.). - DAEKTPOH. TEKCTOBBIE aH. - M. : JlabopaTtopus 3Hanwmii, 2017. - 187
c. : ectb. - OBC "PykonT". - Heorpanuy. gocryi. - ISBN 978-5-00101-473-7
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0) nepuoouueckue uz0aHus

8) CRUCOK A8MOPCKUX MEMOOUYECKUX paspadomox

1) TMamepusiii B.JI. OcHOBbI HaHOTeXHOJOTHA. [l1a3MeHHBIC TEXHOJOTHH B HAHOJJICKTPOHUKE

[DnexTponHbIi pecypc] : yueb.-meroa. mocodue / B. JI. [Tanepnsrii. - OBK. - Upkyrck : U3a-Bo
Hry, 2014. - Pexxum gocryna: 943 "bubnuorex". - Heorpanuy. gocryn. - ISBN 978-5-9624-

1102-6

2) B cucreme obpasoBarenbHoro nopraiga UI'Y (http://educa.isu.ru/) pa3menieHsl MeToUYECKHE

MaTepuasbl U 3aJaHusl 110 JaHHOMY KypCy

2) 6azvl OaHHbIX, UHDOPMAYUOHHO-CAPABOUHDBLE U NOUCKOBbLE CUCTEMbl

Hayunas snekrponnas 6uoimorexa eLIBRARY.RU, 6onee 10 momHOTEKCTOBBIX

BEPCHl HAy4HBIX KYpPHAJIOB [0 TEMAaTUKE Kypca

HudopmaninonHas cucrema JI0CTyrna K pOCCUHCKUM (U3HUECKUM KypHallaM U 0030pam

BUHUTU (http://www.Viniti.ru)

HB UT'Y http://library.isu.ru/ru

ApxuB HayuHbIX xypHanoB JSTOR (http://www.jstor.org.)
243 «bubmuorexy https://isu.bibliotech.ru/

OBC «JIanb» http://e.lanbook.com/

3BC «PykonT» http://rucont.ru

OBbC «Aiibyke» http://ibooks.ru

V1. MaTepuaibHo-TeXHH4YECKOE 0O0ecniedeHrue TUCHUUILTHHBI (MOYJIA)

6.1. YueOHo-1a00paTopHOE 060py10BaHUE!

.Ha60paTOpHLII\/'I MMPAaKTUKYyM BKJIOYACT B ceOs ciaeayromee 060py,HOBaHI/IeZ YCTAHOBKHU I

UCCIIEIOBAaHMs TJICIOLIETO pa3psifa, IJIa3MEHHBIM pPEakTop, YCTAaHOBKA /Uil TEPMO-BaKyyMHOIO

XUMHUYCCKOI'O napO(basHoro OCaXXaCHUs, HMHynLCHLIﬁ BaKYYM'HerBOﬁ HOHHBIMN HUMIUIAHTEDP,

YCTaHOBKa [Jid INIa3MOXUMHYCCKOI'O0 TPaBJICHUA. KpOMe TOro, HWMCIOTCAd COOTBETCTBYIOIIHC

KOHTPOJIbHO-U3MEpUTENbHbIE MPHOOPHI (OT MYyJIbTUMETpa A0 YJIbTPa3BYKOBOM BaHHBI), pa3iIHMyYHbIC

MHCTPYMEHTBI (OTBEPTKH, HOXKH, TUHEUKH, INTAHTEHIUPKYJIHU, TACCATUKU, CTEKIOPE3, TUHIIETHI).

I[J'IH O6pa6OTKI/I MOJIYYCHHBIX B XOH€ SKCICPUMCHTA HNAHHBIX Ha MNPAKTHYCCKHUX 3aHATHAX B

naboparopuu Kadenpsl UMEIOTCS KOMIIBIOTEPHI C COOTBETCTBYIOIIMM NPOTrPAMMHBIM 00ECIIEUEHUEM.

6.2. [IporpamMHoe obecnieveHue:

cranaaptHbie cepBuckl MS Windows amst pabotsl B ritobanbHO#M cetn IHTEpHET;

Microsoft Word u Microsot Excel B coctae makera MS Office. JIunien3us Ha HOBbIC BEpCHH

nepuoaudecku oOHoisieTcs LleHTpoM HOBBIX HHPOpMAaLMOHHBIX TexHonoruit UI'Y no Bcemy

YHUBEPCUTETY

Crnenmann3upoBaHHOE MMPOTPAMMHOE 00eCIIeueHUe:

nporpammMHblii nakeT AvaSoft 8.0.1 1y nepBuuHOI 00pabOTKH CHIEKTPATbHBIX JAHHBIX,

MOJIY4a€MbIX «Ha JICTY» OT BBICOKOUYBCTBUTCIIBHOI'O OIITOBOJIOKOHHOTO CIICKTPOMETpA

AvaSpec-2048;


http://educa.isu.ru/
http://www.viniti.ru/
http://library.isu.ru/ru
http://www.jstor.org/
https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
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- yHHBepcaibHOe mporpammuoe obecneuenue AvaSoft-All, sxarouas AvaSoft-Chem, AvaSoft-

Color, AvaSoft-Irrad, AvaSoft-Process, AvaSoft-3D (Ne 1409 ot 12.12.2014).
6.3. Texuuuyeckue U I1eKTPOHHbBIE CPeACTBA:
I[J'ISI O6pa6OTKI/I IMOJIYYCHHBIX B XOJ€ JKCIICPHMMCHTA AJAaHHBIX HAa IPAKTHYCCKHUX 3aHATHUAX B
naboparopun Kaeapsl UMEIOTCS KOMIIBIOTEPHI C COOTBETCTBYIOIIUM IPOTPAMMHBIM 00ECIICUCHUEM.

Martepuanibl: Hay4yHbI€ CTaThH U MOHOTPA(QUH U3 PELIEH3UPYEMBIX KYPHAJIOB, HA0OP IIEJI0YHO-
TaJIONIHBIX KPUCTAIJIOB, PE3UHOBBIN NIEpUYaTKU (OJHOPA30BBIC), IMCTUILIUPOBAHHAS BOJIA, CTEKIIA B
Ka4yecTBE TMOJIOKEK, 00pa3ibl MEAH BHICOKOM YMCTOTHI, 0513b /IS IPEIBAPUTEIBHON OUUCTKU

00pa31oB, ONTUYECKHE U TIOKPOBHBIEC CTEKIIA.

V1l. O0pa3oBaTeibHbIC TEXHOJIOTHH
Kypc ocHOBaH Ha OpPHMIMHAJBHBIX pa3padoTkax aBTOpPOB. [IpoBOIATCS ciieAyrOUIMe BHUJIbI
3aHATUN: JEKIUH, Ta00paTOpHbIE pabOTHI.
®opmbl Opranu3alys BHEAYJUTOPHOU CaMOCTOSTENIbHON padOThI 110 TaHHOW TUCIUIUINHE:
e pabota ¢ y4yeOHbIM MOcoOrUeM aBTOPOB MPOTPaAMMBbI
e M3y4YCHUE HAYYHOU U ClleUalIbHONW y4eOHO! TUTepaTyphl;
® II0JrOTOBKAa U HAIMCAHUE OTYETOB (B 3JIEKTPOHHOM BUJE) 110 JaOOPATOPHBIM paboTam;
Kaxnas mabGoparopHas pabora B mOCOOMM TMpeABapsieTcss MOAPOOHBIM TEOPETUUECKUM
BBEJICHUEM, KOTOPOE MOJKET WIPATh pOJIb KPAaTKOrO KOHCIIEKTa JIEKIMW 1o aaHHoW Teme. [locne
TEOPETUYECKOTO BBEACHUS JlaHbl ONUCaHMA (U3NYECKUX TPUHLUIOB H3MEPEHUs MCCIIETyeMBbIX
apaMeTpoB, MPUHLUITHAIBHBIX CXEM M KOHKPETHBIX METOAMK U3MEPEHH, a TaK)Ke PEKOMEH/IAIluH 110
00paboTKe pe3yabTaTOB U3MEPECHHUIA.

B xonme nmaGopaTopHBIX pabOT CTYAEHT TOTOBHT OTYET, BKIIOYAIONIIUI B cebe Cleayromue
3JIEMEHTHI: OIIMCAHUE SKCIIEPUMEHTA, CXeMa, TaOIHUI[bl SKCTIEPUMEHTAIBHBIX JJAHHBIX, OCLUIIJIONPAaMMBbI
(B BUJIE€ CKpPUHILIOTOB), OTBETHI HA KOHTPOJIbHBIE BOIPOCHI.

CryneHThl BBIMONHSIOT paOOThl HEOONBUIMMM TpYIIaMu, O0O0CYXJas IOCIeI0BaTeIbHOCTD
JEWCTBUI, W BMECTE aHAJIM3UPYIOT TOJYYEHHBIC pe3ynabTarhl. llocienoBaTenbHOCTh BBITOTHEHUS
paloThI 3a/1aeTCs CIIEAYIOUMM 00pa3oM:

1) TIpoBomuTcs HWHCTpYKTax 1o TexHuke Oe3omacHoctu (TB) B maboparopuu. Ilocne

o3HakoMiIeHUs1 ¢ Th M OTBeTa Ha HECKOJIbKO COOTBETCTBYIOIIUX BOIPOCOB MPETOAABATEIS
(Wi MHXKEHepa), CTYICHTHI CTABAT MOAIKCH B )KypHAJIE TT0 TEXHUKE Oe30MacHOCTH.

2) CryaeHTHl 3HAKOMSTCS C TECOPETHUECKHM MaTEPUAIIOM.

3) 3HaKOMCTBO C TiepeyHeM MpPHOOPOB W TPUHAICKHOCTEH. 3HAKOMCTBO C MOPSIKOM
BKIIIOUCHUST W BBIKIIOYECHHUsT cTeHna. CoOuWpaHue SJIeKTPHUYECKOW CXeMBbl (€CI HYKHO),
MoJKIIOYeHne mnpuodopoB. [lonroroBka MartepuanoB s OKCIIEPHUMEHTa (BBIpE3aHUs
MOJUTOKKH, CKaJIbIBAaHHE KpHCTaIa, IPEeIBAPUTENIbHAS OYUCTKA U JIp.)

4) Brinmonsenue 9KCIICPUMCHTA COIJIAaCHO X0y pa6OTBI, YKa3aHHOMY B MCTOJIUYKE.



12
5) OO6paboTKa dKCIEPUMECHTATIBHBIX JaHHBIX. BHECEHHE COOTBETCTBYIOMIMX TAOIUII, TpaQHKOB,

JMarpaMM B 3ar0TOBKY OYYIIETo 3JIEKTPOHHOTO OTYETA.

6) IloaroroBka m odopmiieHHe oTYeTa MO JiabopaTopHOW padoTe. OTBEThI HA KOHTPOJBbHBIC
BOIIPOCHI B MeTonuke. YeTkoe popmynrpoBaHue BHIBOAOB IO paboTe.

7) TloaroroBka K 3aIiuTe OT4YeTa (C YYECTOM U3yUCHHS TEOPETHUUCCKOTO MATEPHAIIa).

8) 3amura oTueTa.

VIIl. Ouenouynblie MaTepuaibl AJsl TEKYIIEro KOHTPOJISI M IPOMEKYTOYHOI
aTrecTanun

8.1. OueHounbie MaTepuabl (OM)
8.1.1. OueHOUYHBIEC CPEACTBA ISl BXOHOTO KOHTPOJIS
BXx01HOM KOHTPOJIb 3HAHUI HE TPOBOAUTCA.

8.1.2. OnieHOYHBIE CPEJCTBA TEKYIIETO KOHTPOJIS
JlanHass JQuCHUIUIMHA OOECHeurBaeT TIaBHBIM o00pa3oM ¢GopMHpOBaHUE MNPOQPECCHOHATBHBIX

KOMIIETEeHIHH (yKa3aHbl Bamie) Oyaymux 0aKaiaaBpoB.
Texymmii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISICTCS IO CIEAYIONUM KPUTEPHSIM OLICHUBAHUS YPOBHS
NPUOOPETEHHBIX KOMITCTECHIIHH!
1) TloporoBblii ypOBeHb:
- (3HaHUWe) JaeT onpeesiCHNsI OCHOBHBIX MOHSATHIA
- BOCIIPOM3BOJHT OCHOBHBIE (pu3mueckue (GpakTol, uaeu
- pacro3HaeT pu3nIecKue O0BEKTHI
- 3HaeT OCHOBHbIE METOJbl PELICHMs TUIOBBIX 3aJad U yMEeT UX IMPHUMEHATh Ha
NpaKTHKE
- (ymeHnue) ymeeT paboTaTh CO CIPABOYHOM JIUTEPATYPOI
- HCIOoJb3yeT MpHOOphI, YKa3aHHbIE B OMUCAHUM JTAOOPATOPHOM (MJIM MPAKTUUYECKOMN)
paboThI
- YMEEeT NpPE/CTaBIATh Pe3yJbTaThl CBOEH paboThI
- (BaameHme) BiIazieeT TEPMHHOJIOTHUEH MPEIMETHON 00JACTH 3HAHUS
- cnoco0eH KOPPEKTHO MPEACTaBUTh 3HAHUS B MAaTEMaTHUECKOW (hopme
2) Ba3oBblii ypoBeHb
- (3HaHHWe) MTOHUMAET CBS3M MEXIY Pa3TUUHBIMU (QU3NUECKUMH TOHSITUSMH
- WMeeT IpeJcTaBiIeHne O (PU3NIECKUX MOIEISX MPOIECCOB B IIa3Me
- apryMeHTHpYeT BHIOOP METO/Ia PEIICHHS 3a/1a4/; COCTABIISCT IUIAH PEIICHUS 3a/1a4n
- rpaduUecKy WUIIOCTPUPYET 3a7auy
- (ymeHme) caMOCTOSTEIHHO IMOAOMPACT U TOTOBHT JJIsl SKCIIEPHMEHTa HEO0X0IMMOe
obopynoBaHue

- IIPUMCHACT METOABI PCHICHUS 3a1a4 B HE3HAKOMBIX CUTYalMIX,
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- yMeeT KOpPPEKTHO BbIpaXaTb M apryMEHTHUPOBAHHO OOOCHOBBIBATh IOJOXKEHUS

MPEIMETHOM 00JIaCTH 3HAHMS
- (B1ameHMe) KPUTHYECCKU OCMBICIMBACT MOJyYCHHBIC 3HAHUS
- croco0eH KOPPEKTHO MPE/ICTaBUTh 3HAHUS B MAaTEMaTHIeCKOn opme
- KOMIICTEHTEH B Pa3IMYHbIX CUTYyalusX (padoTa B MEXKIUCHUILTMHAPHON KOMaH/IE)

- BJAJEET pa3HBIMHU CIIOCOOAMU NpeAcTaBiIeHUs GU3NIECKON HH(pOpMaUU

3) Bbicokuii ypoBeHb
- (3HaHHWe) (HhaKTHUECKH U TEOPETUUCCKH 3HACT MaTepHal Kypca B Ipeienax o0nacTu
UCCJICIOBaHMS C TIOHUMAHHUEM IPaHMI IPUMEHHUMOCTH (3HaHHS TTTyOOKHUE, BCECTOPOHHHUE)
- (ymenme) TBOPYECKH MOJXOJHT K PELICHHUIO PU3NYCCKHX 3a/1a4 (KaK TEOPETHUCCKUX, TaK U
MPaAKTUYECKHX )
- ymeer aOCTparupoBarh IMPOOJIEMBI, C KOTOPHIMH CTAJIKHUBACTCS IPH PELUICHUU
pa3IMYHBIX 33]1a4;
- (B1ameHHE) MOXKET CAMOCTOSITENILHO OLICHHBATh PE3yJIbTaThl CBOCH pabOTHI;
- CIocoOeH COBEPILCHCTBOBATH JICHCTBUE PabOTHI, HCXOAS U3 COOCTBEHHOW OLICHKH
pe3yibTaToB

- CcOOJII0JIaeT HOPMBI JINTEPATYPHOTI'O S3bIKa, IPE00JIAAAET HAYUHBIH CTUIIb U3JI0KEHUS

IIpuMepbl KOHTPOJIBLHBIX BOOIPOCOB U YIIPAKHEHUH

1) Ouenurte mMHY CBOOOAHOrO mpobera A Juis ra3a, HaXOJSIIErOCs IMPH HOPMATbHBIX
yenosusx(p=1Iamm, t=0°C). D eKTUBHBIA HAMETp MU pacyéTe BO3BMUTE paBHEIM ¢<3-1010
(azoT).

2) Kakue BuIBI BaKyyMHBIX HacoCOB Bbl 3HaeTe? KpaTko onmuImTe ux yCTpOUCTBO.

3) Tlo kakomy npHHIUITY paboTaeT TePMOIAPHBIA TPeoOpa30BaTEIh TABICHHS?

4) OOBSCHHUTE MPHHIUI PAOOTHI HOHU3AIMOHHOTO MaHOMETpA.

5) Ilpu xakoM JaBJICHUM JTUHA CBOOOJHOTO TpoOera MOJIEKYJ OCTATOYHOTO ra3a CTAHOBHUTCS
CpPaBHUMOM C JIMTHEHHBIM pa3zMepoM padbodero oonéma?

6) IlepeuncinTe THIBI TOYCUHBIX JTCPEKTOB.

7) Kakue nedexTsl yaiie BCero Ha3plBaOT IIECHTPAMHU OKPACKuU?

8) K yemy mpuBOIUT MOSBICHUE TOYCUHBIX NEPEKTOB B KPHCTATUISCKOM Teme?

9) KakuMm MeTOJI0M ONpENIeNsIOT HAJTMYHE U THIT 1e()EKTOB B KpUCTasie?

10) [Touemy nipu aurensHOM pabote CBU-peakropa B JaHHOM J1TaOOPATOPHOM CTEHJIE HE
POMCXOIUT HAKOIICHHE IIEHTPOB okpacku? HaobopoT, KprcTana HaYMHaeT
o0ecIBeYnBaThCA.

11) [Toyemy KpeMHWUI1 SBISIETCSI OCHOBHBIM MaTepUaiOM COBPEMEHHOW MHUKPO-
HAHORJIEKTPOHUKHU?

12) Yro Takoe HaHOYACTHIBI? KakoBbI pazMepbl HAHOYACTHUIL?

13) Kakue MeTo/p! MoTy4eHus] HAHOYACTHIL Bl 3HAaeTe?
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14) TTouemy MaTepuaiibl B MaciTade «HaHO» BEAYT ce0s HETPAAUIIHOHHBIM ITYTEM U TIOKa3bIBAIOT

CBOICTBa, OTJIMYAIOIINECS OT TE€X, KOTOPbIE OHU UMEIOT B MaKpO COCTOSHUU. YTO nenaer
HaHOMAaTepHallbl YHUKaIbHBIMU?

8.1.3. OueHovHbIe CPeaCTBA I IPOMEKYTOUHON aTTeCTAlUuN

MaTepI/IaJ'IBI AJIA IPOBEACHHA TCKYIICTO U IIPOMEKYTOYHOI'O KOHTPOJIA 3HAHUM CTYACHTOB!:

N Kowmmereniun,
o
\ Bun xoHTpoOA KonTtponupyemsle TeMbl (pa3nesb) KOMIIOHEHTBI KOTOPBIX
II\IT
KOHTPOJIUPYIOTCS
CobGecenoBanue npu | Bece Tembl
1. OIIK-1
3aIlIMTE OTYETa

IIpuMepHBIH COMCOK BOIPOCOB M VIIPAXKHEHHM K 3a4ETY.

1) Ilmasma — 4eTBepTOE COCTOSIHME BelnecTBa. MoHu3oBaHHBIM ra3. KBasuHEHTpalbHOCTD,

SKpaHUPOBKA 3apsijia, 1eb6aeBckuil paguyc. OCHOBHbIE XapaKTEPUCTHKH I171a3MBbl.

2) OcHOBHBIEC METO/IbI TCHEPALIUH TIa3Mbl. MOJICNN [Tl ONTUCAHUS CBOWCTB ILIa3MBl.

3) JlmarHocTuka mapaMeTpoB IU1a3Mbl. [IpuMeHEeHHUE M1a3Mbl B 3JICKTPOHHKE.

4) Bujpl ra3oBbIX paspsIoB: Ayra, TJICIOINI pa3ps, KOPOHAIbHBIH pa3psa. CaMOCTOSTENbHbII U
HECcaMOCTOATENbHBIN pa3psaabl. CBU-pa3psia.

5) HanorexHonoruu. Metosl NoyueHus: HaHoYacTuil. HaHOCTpYKTypHBIE IIEHKH.

6) IloBepXHOCTHBIN ITA3MOHHBIN PE30HAHC.

7) CrekTpalbHbIN aHATH3 HAHOCTPYKTYPHBIX OOBEKTOB.

8) IlnazMoXuMHYECKOE TPaBJICHHE.

9) Metoapl uWCChenOBaHUs MOBEPXHOCTU. [IpuHIMI pabOThl CKAHUPYIOLIETO 30HIOBOTO

MHUKpOCKOIIa

npodeccop, 3aB.kadenpoi, 1.¢.-M.H. B.JL., Ilanepubiii
(3anumaemas OONIHCHOCMb) (unuyuanwl, pamunus)
JOIIEHT, K.().-M.H. A.A., YepHbIx
(noonucwv) (3anumaemas 0ONIHCHOCMD) (uHuyuanvl, pamunus)

[Tporpamma cocraBneHa B coorBeTcTBuH ¢ Tpeboanussmu GI'OC BO mo HampaBieHHto
moarotoBku 11.03.04 DinekTpoHUKA U HAHODIEKTPOHHUKA.

ITporpamma paccMoTpeHa Ha 3aceaHnu kadeapsl oOmield 1 kocMudeckoit huszuku UT'Y
« 22 » _mapra 2024 .

ITpotokon Ne _8 , 3aB. kadenpoit @- B.JI. TTanepHsIii

Hacrosimasi mporpamMMa He MoO:KeT ObITH BOCIpPOM3BeleHA HH B Kakoii ¢opme 06e3

NpeABapUTEeIbHOI0 NMCHbMEHHOI0 pa3pelieHus kKadeapbi-pa3padoTynka NporpaMmsl.



