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[lporpaMma cOCTaBNeHa B COOTBECTCIBHH ¢ DelepaiibibiM TOCYAPCTBEHHbIM OGpPA30BATETHHBIM
cTanzaproM 10 Hanpaeienwio 44.03.05 — [lenarormueckoe ofpazopanue (¢ JBYMA NpoduisMH
1noaroToRkH. TTpodiis 110AroToRKkM — OU3NKa, MATEMATHKA), YTBEPIKICHHBIM MpHKazom MummcTepeTsa
obpazosanns M Hayku Poccmiickoit Denepaumu or 9 ¢eppans 2016 r. N9l, yUeOHEIM TI1aHOM
[OArOTORKH Bakanaspa 10 Hanpasnenuio 44.03.05 —TTenarornueckoe abpasosanye (¢ AByM: npodHIAMHK
noarotoskH, Mpoduis noaroToBki — GHU3KMKa, MATEMATHKA), YTBEPHIEHHBIM Y UCHBIM COBETOM OIrEOY

BO «COT'Y» (npotokon Ne 9 or 30 anpens 2020 r.).
Coctasure:lb: Epemuna A D,

Pafoyas mporpaMva OOCYKEeHa M YTBCPKICHA Ha 3acelaHun  Kadeapsl  Qu3uKi

KOHICHCHPOBAHHOTI'O COTOAHHA

(mpoToko N_‘_'_S_ ot 4R Lelods /(% 2020r.)

3ae. xapenpoi T.T. Markoes

Oobpena COBETOM (I3HKO-TEXHHYCCKOTO (axy IbTeTa

(nporokon Ne 6 o1 «27» mons 2020r.)

[Ipencenarens coseTa haxyibTeTa /// N.B. Tpaypu



1. CTpyKTypa ¥ 0011asi TPy/J0eMKOCTb JUCIUIUTAHBI

OO0111ast TPYAOEMKOCTh AUCIUIIMHBI COCTaBJ/IsieT 4 3aueTHbIe eqUHULIBI (144 vaca).
®dopMa MpoMeXXyTOUHOM aTTecTal[iy — 9K3aMeH

Ounas ¢opma
00yueHust

Kypc 4

CemecTp 1

Jlekiuu 18
[TpakTHUecKue 3aHATHS 18
JlabopaTopHbIe 3aHATHS 36
KoHcyspranmm -
VIToro ayJMTOPHBIX 3aHATHI 72
CamocrosiTesibHast paboTa 36
Kypcogast paboTa -
JK3aMeH 36
OOb111e€ KOJTMULCTBO YaCOB 144

2. Ileu ocBOeHMSI JUCLIUTI/IMHbI

[75isi u3ydyeHusi JUCLIMIUIMHBI HeOOXOJUMbI 3HaHUSI U YMeHUsl, MoJlyueHHble CTYJeHTaMHu B

pe3yJibTaTe OCBOEHHUSI AUCIUTUIAH 0011iel pu3nku, GU3nKY TBepOro Tesa U MOJTYTIPOBOJHHKOB.
Llenu ocBOeHUsI JUCLIUIIVHBI

- [laThb 3HaHUS O CTPYKType U (pyHAaMeHTabHbIX (PM3MUeCKHX TpoLjeccax Ha MMOBEpPXHOCTU
KOH/IEHCHPOBaHHBIX CpeJl ¥ TpaHuLiaxX pasfesax.

- iiaTh 0030p pa3BUTHS (HU3UKH ITOBEPXHOCTH B HayKe U TeXHUKE.

- paccMOTpeTh PEeKOHCTPYKLIMIO TIOBEDXHOCTM M CMOCOOBbI ee OMMCaHUsi C TIOMOILbIO
CBEpXpelleToK.

- 03HAKOMUTBCSI C COBPEMEeHHBIMU MeTOZaMH U3yueHUsI TIOBePXHOCTH TBePAbIX TeJl.

- BBIpabOTaTh MpaKTHUUYeCKre HaBBIKM PabOTHI HA COBpPEMEHHBIX YCTaHOBKax M MpUOOpax 1o
VCC/IeJOBaHUIO TIOBEPXHOCTU U IPaHUL{bl paszena.

3. Mecto paucnuniiuasl B crpykrype OIIOIL: Ba3osas yacts. 51.B.06.03

HanHasi yueGHasi JUCLMIUIMHA BK/ItodeHa B pasfen B1.B.06.03. OG6imenpodeccroHanbHbIN
OCHOBHOM 00Opa3oBaTenbHOM niporpammbl 03.03.02 dusuka. OcBavBaeTcs Ha 4 Kypce, 7 ceMecTp.

OuciunivHa  "®usuvka 1oBepxHOCTU' oOTHocuTcss K pasgeny "Kypcbl  kadeapbr”
npodecCOHANBHOTO TWKA. [l W3ydeHWs AUCLMIUIMHBI HEOOXOJWMBI 3HAHUSI U YMeHWUs,
TI0JTyYeHHbIe CTYZileHTaMU B pe3yJ/ibTaTe 0CBOeHHs AUCLUIIMH 0011[elt Gpusnku, HU3rKy TBepAoro
TeJsia U MO/yIIPOBOJHUKOB.

4. TpeGoBaHusA K pe3y/IbTaTaM 0CBOEHHS AVCIUTIIHHBI
Komnerentnu obyuatorierocsi, popMupyembie B pe3y/ibTaTe 0CBOeHUs AUCLUTUINHBL.
B pesynbraTe m3yuyeHus AMCLUITIMHBI OOYYarOIIWiCS AO/DKeH 00/afaTh CriefyHOUMMu
KOMIIeTeHIUsIMU (pe3y/ibTaTaMy 0CBOeHHs1 00pa30BaTe/IbHOM MPOrpaMMBl):



Koabl -
. CopeprxaHue KOMIIeTeHI{UH
KOMIeTeHI[UH
K-1 CIIOCOOHOCTHIO UCII0/Ib30BaTh ClieliMaIM3upOBaHHbIe 3HaHUs B 00/1acTh
buU3MKY [17151 0CBOEHUSsI MPOPUIBbHBIX (GHU3UUECKUX JTUCLUTUIH
K-3 TOTOBHOCTBIO TIPUMEHSITh Ha MpaKTUKe NMPpo(decCuOHa/lbHble 3HaHUSI TEOPUU
Y MeTO/I0B (pr3MuecKux UcCC/ej0BaHui

B3auMOoCBsI3b T/IaHUPYEMBIX pe3yJ/IbTaTOB 00y4YeHHUsl TI0 AUCLUIUIMHE C (HOPMHUDPYEMbIMU
komrneteHuusmu OITOIT:

(hr3ruecKrx CBOWCTB
TOBEPXHOCTH TI0
CPaBHEHHMIO C
00BeMHBIMHU
CBOMCTBaMH.

- TIOHsATHE paboThI
BbIX0/la, KOHTAKTHOM
Pa3HOCTU TMOTEHL[MAJIOB
MOBEPXHOCTHOTO
MOTeHILIMana, u3ruba 30H
Ha MOBEPXHOCTH,,
roBepxHoctHoro OI13.

- COBpeMeHHbIe CITI0COObI
W3yueHUsl MOBEePXHOCTH.

obpa3soBaTe/ibHbIe
NIpOrpamMMsl 10 yueOHbIM
npesiMeTaM B
COOTBETCTBHUHU C
TpeOOBaHUSIMU
oOpa3oBaTeTbHbBIX
CTaH/]apTOB

criocobeH pelaTh
3a/1auy BOCITUTAHUS U
JYXOBHO-HPAaBCTBEHHOT'O
Pa3BUTHSI, 00YYAIOIIUXCS
B yueOHOMI 1
BHeyueOHOM
JleaTeIbHOCTU

Kopab1 IInanupyemMbie pe3ybTaThl 00y4eHHsI,
KOMIIeTeHI M cooTBeTCTBYIOIIUE (hopMupyeMbiM KommnereHnuam OITOIT
oroI 3HaTh Ymetnb Bnaaers
IMK-1 FOTOB peann30BbIBaTh -paccuuTaTh BeIMUMHY |CrIocobeH MPUMeHsTh
obpa3oBaTe/ibHbIe paboThI BBIXO/A 110 COBpPeMeHHble MeTOUKU
IIPOrPaMMBI 110 WU3BECTHBIM T1apaMeTpaM |y TeXHO/I0TUU
yueOHOMY TIpeZIMeTy B NPUOOPHOM CTPYKTYPBI. OpraHu3aIu
COOTBETCTBUH C - dHa/IM3MpOBAThH obpa3soBaTe/bHOM
TpeboBaHUSIMU TOJIyHEHHBIE PESYJIBTATR 1o grembHOCTH,
3KCIIepUMeHTa
oOpa3oBaTeTbHbIX JIMarHOCTUKU U
- CTPOUTb 30HHbIE
CTaH/apTOB OLIeHUBaHUs KauecTBa
JliarpamMmal 5
TeTepOCTPYKTYP C obpa3oBareyibHOTO
YUeTOM MOBEePXHOCTHpIx |MTPOHECCA MO Pas/IMIHIM
COCTOSTHHIA. obpa3oBaTeTbHbIM
- BBIIBJIATL 0COOEHHOCTH |IPOTPaMMaM
T0Be/|eHusI
TIOBEPXHOCTHBIX YPOBHEH
B IPUOOPHBIX
3/71eMeHTax.
[1K-3 0COOeHHOCTH TOTOB pean30BbIBATh criocobeH PyKOBOAUTD

UCC/IeJ0BaTe/TbCKOM
paboToii oOyuaronuxcs
- HaBBIKaMU PabOTHI Ha
HEKOTOPBIX YCTAaHOBKaX
TI0 UCC/IeZIOBAHHUIO
(bU3MUeCKUX MapaMeTpoB
TIOBEPXHOCTH.

- aHaJ/IM30M T10/TyUYeHHBIX
pe3yJibTaToB AJis
yCOBEPIIIEHCTBOBAHKS
XapaKTepUCTHK
NIPUOOPHBIX CTPYKTYP

[Tpu npoBefeHUr yueOHBIX 3aHATUN 0OecrieurBaeTcsi pa3BUTHE Y 00yUaroIuxcsi HaBbIKOB




KOMaH/IHOW paboThl, MEXXTMYHOCTHOWM KOMMYHHUKAIIUH, TIPUHSTHS PeLleHnH, TJepCKIX KauecTB
(BKJTrOUasi TIpU HEOOXOJUMOCTU TIPOBe/leHHe WHTePAKTUBHBIX JIeKL[MH, TPYIIIOBLIX JUCKYCCHH,
pO/IeBbIX WP, TPEHWHIOB, aHaiM3 CUTyaluii U WMMTALMOHHBIX MoJesel, IperojaBaHue
JUcLMIIMH (Mozlynield) B ¢opMe KypCOB, COCTaBJEHHBIX Ha OCHOBE pe3y/IbTaTOB HayUHBIX
WCC/IeIOBaHNA, B TOM UHC/e C YYeTOM PeruoHajbHBIX 0COOEHHOCTel W TpodeCcCHOHATbHOU
JlesiTe/IbHOCTU BBITTYCKHUKOB M MOTpeOHOCTel paboTozarenei).



[BBenuTte TekcT]

5. Coiep>kaHue U y4eOHO-MeToJuUeCKas KapTa JUCIUILTHHBI

Home

Hej el

HaumeHoBaHue TeM (BOIPOCOB),
H3y4daeMbIX 10 JAaHHOH
JVCIUTTHHE

3anaTusa

CamocrosiTenibHast paboTa
CTYEHTOB

1p

j1ab

CogeprkaHue

Yacel

DopMBbI KOHTPOJIA

JIutepa
Typa

1-2

Beepenue. IIpupoga rnosepxHocTu. Pomb
TOBEPXHOCTH Y T'PaHUL] pa3ziesia B COBDEMEHHOU
TeXHONO0ruu U (usuke. [ToHsATHE O peasbHOU U
W/leaTlbHOU MOBEPXHOCTU. ATOMapHO-UMCTast
TIOBEPXHOCTh, cocoTosiHMA TamMma, [lloknu.
BrICTpBIe ¥ MeJiJIeHHbIe COCTOSIHUS.

30HHas TeopuUsl TBEP/bIX
Tes1. TepMo-3/1eKTpOHHAs
SMUCCHUS

4

YcTHbIM onipoc,
COOOIIIeHUs TT0
BOIPOCAM TEMBI,

OcH./ T
[1]-[2],
Hor.mt

(1], [5],

OCHOBBI IByMEpHO KpUCTa//iorpaduu.
[ByMepHble perieTku bpass. 3anucs s
OMKCaHUsI CTPYKTYPbl IOBEPXHOCTU. MaTpuuHasi
3anuch. 3anuck Byza.

IIBymepHasi oOpaTHast
perietka. 3o0Ha bpuitosna

YcTHbIM onpoc,
JIOK/1a/l, KOHCIIEKT,

OcH.mT
[1]-[2],
Hor.mt

(1], [5],

ATOMHasi CTPYKTypa UMCTbIX IOBEPXHOCTEH.
ATOMHBIE MOJielI1 CBEPXCTPYKTYP Ha
TOBEPXHOCTH TOJTyTIPOBOJHUKOB. Pestakcauys v
PEeKOHCTPYKLMs. PeslakcvpoBaHHbIe TOBEPXHOCTU
MeTaJIJIOB U MO/yNPOBOJAHUKOB. CTPYKTYypHbIE
JedeKTbl MOBePXHOCTH.

YcTHbIM onipoc,
JIOK/1a]l, KOHCIIEKT,

OcCH./IUT
[1]-[2],
Hor.mt

(1], [5],

OJIEKTPOHHBIe MPOLIecChbl Ha OBEPXHOCTH N/1.
[ToBepxHOCTHasi MPOBOAUMOCTL. PaboTa BbIX0/a.
AKILeNITOpHBIE U JOHOPHbIE TTOBEPXHOCTHBIE
cocTosiHus. VI3rub sHepreTHUeCKUX 30H.
OHepreTU4eCcKuil CrieKTp COOCTBEHHBIX
COCTOSIHUM aTOMapHO-UMCTBIX TOBEPXHOCTeH N/n

Mogens xere.
OneKTpoHHasi CTPYKTypa
HEeKOTOPbIX TTIOBEPXHOCTeM
Si(111) 2x1

Si(111) 7x7

YcTHBIN 0mpoc,
KOHCTIEeKT, JOK/as,

OcH.iuT
(1121,
Hor.mt

(1], [5],

9-10

OneMeHTapHbIe MPOLIECCHl HA TIOBEPXHOCTH.
Apcop6rys u gecopbuys. KuHetrka agcopouyu.
Tepmuueckasi secopbuysi. Kunetvka gecopouyu.
MecopbiiioHHast CIIEKTPOCKOITHsS. DJieMeHTapHbIe
TIPOLeCChl Ha MOBEPXHOCTH. [Inddy3us.
OcHoBHbIe ypaBHeHUs1. CiiyuaiiHoe Gy»KaaHue.

N3oTepmbl aficopOryy.
HeTepMuueckas secopOiiusi

YcTHBIN onpoc,
KOHCIIeKT, JJOK/a,

OcH.yut
(1]-[2],
Jon.iut

(1], [51,




3akoHbl Puka

11-12 | DKcriepUMeHTabHbIe YCIOBUS U3yUeHUsI TexHUKa HarbUIeHUS B YCTHBIH 011poc, OcH.miT
NoBepxHOCTU. [louemMy Hy’>KeH CBEPXBBICOKUU BakyyMe. OCHOBHbIE KOHCTIEKT, JOK/IaZ, [11-[2],
BakyyM? OCHOBHBIe [TOHSITUS] BAKYYMHOMN NoHATUA. VICTOUHUKYU ﬁgntgl]ﬂ
TeXHUKU. TexHuKa CBepXBbICOKOro Bakyyma. CBB HanblieHus. KBapiieBbii T
Marepuasbl. CBB crucrtema oTKauku. HM3MEepUTeJIb TOJILUHBI
CBepxBbICOKOBAKYYMHOe 000py/i0BaHHUe. IJIEHOK. DKCIO3ULUSA
[IpuroroBneHre aTOMapHO YUCTOW MTOBEPXHOCTH. 00pa31oB B rasax.

Ckon. [Iporpe. XumMuueckasi o6pabotka. MloHHOe
pacnblIeHUe U OTXKU.

13-14 | MeToabl aHanu3a noBepxHocty 1. udpakiusi. HOpyrue nudpakHOHHbIE YcTHBIH or1poc, OcH.ymt
Oudpaxiys MeJjieHHbIX 371eKTPoHOB ([IMD). MeTozbl. [IpocBeurBaroljas KOHCTIEKT, [JOK/Iaz, [11-[2],
[TocTpoenue OBanbaa g IMO. Anmaparypa 3/1eKTPOHHasA U paKLusl. ﬁ(]mtg?
JMDO. ViHTepripeTalys KapThHbI JIMD. ATOMHOE paccesiHue. T
Mudpakiys 66ICTPBIX 3/1eKTPOHOB (B3). DOTO3JIeKTPOHHASA
IToctpoenvie OBanbaa g1 Ib3. Anmaparypa Mubpakius 1 3/1IeKTPOHHAast
Ob3. b3 ananus. PeHTreHoBCKasl AU(pakius oKe-audpakLys
noz, ckosb3sitqumu yriaamu (PACY).

[IpesiomsieHre peHTTeHOBCKUX JIydel TIpU
CKOJIb3siLLieM nazeHuu. [loctpoenvie OBanbaa /s
PICY 1 0CHOBBbI KWUHEMAaTHUUYeCKOW TeOpUu
mdpakuyu. JKCriepuMeHTaIbHOe 000pyZoBaHe
anst PACY. CTpyKTypHBIN aHa/M3 C TTIOMOII[bIO
PACY.

15-16 | MeTozbl aHanu3a roBepxHoCTH II. DneKTpoHHas ®O0TO3/1eKTPOHHAS YCTHBIH ompoc, OcH.iT
criekTpockonvst. OOIye 3aMeuaHws. cnektpockonus (P3C). KOHCIIeKT, JOK/Iaz, [11-[2],
UyBCTBUTE/NBHOCTD K IOBEPXHOCTU. CrieKTp ®D0T03/1eKTPUUeCKUN ﬁ(intgl]ﬂ
BTOPUYHBIX 3/IEKTPOHOB. AHA/IU3aTOPbI SHEPIUK s¢dexr. T
371eKTPOHOB. DJIEKTPOHHAs 0yKe-CI1eKTPOCKOITHS JKCIepyMeHTa/lbHOe
(50C). ®usnueckue MPUHLMIIBL. obopynoBanue ®IC.

OkcriepuMeHTabHOe 00opyaoBanue Ayt D0C.
Oxxe-aHann3. CrIeKTpOCKOIHUs

AHasnu3 C oMoLLbI0 MeTo1a
DOC.




XdPaKTEPUCTHUYECKUX IOTEPb SHEPIUH

snekTpoHamu (CXII33). CXIIO3 riybokux
ypoBHei. CrieKTPOCKOITUSI XapaKTePUCTHUeCKUX

[oTepb 3Hepruu syekTpoHamu. CXII59
BBICOKOI'O paspeLleHusl.

nroro 18 18 | 36 36
Cojgeprxanue JUCLHMILIUHBL. JTaGopaTopHbie pa6oThi)
Ne Ha3Banue paboTbl O6bem yacoB ObopypoBanue JlutepaTypa
paboThl AyputopHble paboThbl CamocrosiTesibHble paboThI
1 Pabota c o60opyioBaHHEM /IS 6 3 CBerBblcif;i%BBiI;yyMHaﬂ (34,10
TOJ/IyU€HHA U U3MEePEHNA CBEPXBBICOKOI'O Y
BaKyymMma.
2 OnpeﬂeHEHHe pa60TIJI BBIXO,E[a 6 2 YcraHoBKa AJIs U3MepeHusa (6,10)
KOHTAaKTHOM pasHOCTH
3JIGKTPOHA MOJIYTIDOBOJAHHUKOB METOJ0M TOTeHIMANOB
KesibBuHa.
3 I/ICCJIe,ELOBaHI/Ie HOHprOBOAHI/IKOB 6 3 SKCHepI/IMEHTaﬂbHaﬁ (7,8, 10)
yCTaHOBKa
MeTo0M 3 deKTa ross.
4 Vi3yueHue peslakCariiOHHBIX MTPOI[ECCOB 6 2 OKCriepuMeHTa/bHAs (8,9,10)
ycraHoBka MOII-cTpykTypoit
Had ITOBEPXHOCTH.
5 VccnenoBaHue TOMyTPOBOJHUKOB 6 2 OKCIepuMeHTa/bHas (4,7,8,9,10)
< yCTaHOBKa
MeTOJ0M IMOBEPXHOCTHOU
(hoTOTNpPOBOAMMOCTH
6 I/I3yquHe MOpq_)OHOFHI/I HOBerHOCTI/I Ha 6 2 PaCTPOBbIﬁ BHEKTPOHHbIﬁ (4,9,10)
MHKPOCKOI
PaCTpOBOM 3JIEKTPOHHOM MHKPOCKOIIe P

IIpumeyanus:

— Bce Buzibl yue6HOM pabOTBI MOTYT TIPOBOJUTHCS AVMCTAHLIIMOHHO HA OCHOBAHWUH JIOKA/IbHBIX HOPMATHBHBIX aKTOB.




— B 1ienAx peanu3aldy UHAWBUAYATBLHOTO MOAX0/a K 00YUEHHIO CTY/IEHTOB, OCYIIECTB/ISIONMX YUeOHbIHM MPOoLiece Mo UHAWBUAYAILHON TPAaeKTOPUU B paMKax
WH/IUBU/IyaJIbHOTO paboyero TiaHa, U3yuyeHue JJaHHOMW JUCIUTIIMHBI MOKET OCYIIeCTBIATLCS Yepe3 UHAWBU/YalbHble KOHCY/TbTAlMU TIPEro/iaBaTe sl OUHO, B YaChI
KOHCYJIbTALIMH, 110 37IeKTPOHHOM TI04YTe, a TaKXkKe C UCToib30BaHueM Webex, miatdopmbl AucTaHLMoHHOTO 00yuennsi Moodle, muuHbIi KaOWHET CTyjeHTa Ha caiite
COr'Y, npyrux snementoB DUOC COI'Y.



[BBeauTe TeKCT]
6. O6pa3oBare/ibHbIE TEXHOJTOTHA

TpajuMoHHbIe JIeKIIUU U NMPaKTHUecKue (CeMHMHApPCKHe) 3aHATUA C HCII0/Ib30BaHUEM
COBPEMEHHBIX WHTEPAaKTHUBHBIX TEXHOJIOTHH. JIEKIMM C WCII0/b30BaHUEM MYJIbTUMEINHHBIX
npeseHTalMi, JieK[UU-Oecelpl,  JEKUWMU-JUAAOTH,  3BPUCTUYECKWE  JIeKIUH,  JIeKLWH-
BU3ya/M3aliy, MpakTHueckue 3aHSTHs, CaMOCTOsITe/lbHasi paboTa CTYZEeHTOB, KOMITbIOTEPHOe
TeCTUpPOBaHMUe.

Jlekusi-Auanor — cojiep)kaHue T0/laeTcsl yepe3 CepHui0 BOIMPOCOB, HA KOTOpble CTY/EHT
JIO/DKEeH OTBeYaTh HeIOCPe/ICTBEHHO B X0O/ie JIEKLIMH.

JlabopaTtopHoe 3aHATHe - (opma yueOHOroO 3aHATHS, TNPU KOTOPOM CTYZEHT TIO0f
PYKOBO/ZICTBOM TIpeToZiaBaTesisi MPOBOJWUT eCTeCTBEHHbIe WM MMHTALMOHHbIE 3KCIIePUMEHTBI
WIN OTIbITHI C L{eJIbI0 TIOJTBEpP)KIEeHUs] OT/Je/IbHbIX TeOpPeTHUeCKHX I0JI0)KEHHH OrpeJiesieHHON
yueOHOW AWCIUIUIMHBI, TIpHOOpeTaeT TMpAaKTUYeCKWe HaBbIKM paboTel C 1ab0paTOpPHBIM
obopyzoBaHueM, 000pyZOBaHUEM, BBHIUMC/IATEILHOW TeXHUKOHM, U3MepUTe/TbHOM armapaTypoH,
METOJIUKOW  JKCIIepUMEHTA/IbHbIX —WCCefjoBaHui. JlabopaTopHble 3aHSTHSI He  TOJIBKO
3aKpeIuISIIOT TeopeTHUecKue 3HaHWs, HO W T03BOJISIIOT CTYZEHTY TyOOKO M3ydyaTh MeXaHH3M
NpUMEHeHUs1  3TUX  3HAaHWM, OB/aZieBaTh  Ba)KHBIM  J/I1  CHeLdaJucTa  yMeHUeM
WHTeJJIeKTyaIbHOTO TIPOHUKHOBEHHSI B Te€ eCTeCTBEHHO-TEXHHUECKWe WJIH MPOU3BOZACTBEHHBIE
TIPOLIeCCHI, KOTOpble WCCIeAYIOT Ha JyiabopaTopHOM 3aHsiTWW. [loj BAMSHWEM 3TON (OPMBI
3aHSTHN CTY/IEHTOB YaCTO BO3HMKAIOT HOBbIe H/IeM HAYYHOTO M TEXHUUYECKOTO XapakKTepa,
KOTOpbIe  WCTIONB3YIOTCS B KYPCOBBIX, KBa/M(UKAIMOHHBIX, [AWIUIOMHBIX paboTax.
JlabopaTopHble 3aHSATHS B 3HAUMTE/TBHOM CTereHn 00ecrieurBaroT 0TPA0OTKY YMeHU 1 HaBBIKOB
TIPUHSTHUS PAKTUYECKUX PEIIeHNUH B PeaTbHbIX YC/IOBUSX MTPOU3BOACTBA.

JIabopaTopHbIe 3aHATHS He TOJBKO 3aKPEIUISIOT TeOpeTUYeCcKre 3HaHWs, HO U TO3BOJISIOT
CTy[leHTy T/yOOKO M3yyaThb MeXaHW3M IpPUMeHeHUsl 3THUX 3HaHHWM, OB/aJieBaTh BaXHBIM [Isi
CMeLMa/IuCTa YMEHUEM WHTE/UIeKTYalbHOTO MPOHUKHOBEHHUS B T€ eCTeCTBEHHO-TEXHHUEeCKUe
WIM TIPOU3BOZCTBEHHbIE TIPOLIeCChl, KOTOpble HCC/eLyIOT Ha jabopaTopHoM 3aHATuM. Ilof
B/IUSIHUEM 3TOW (DOPMBI 3aHSATHH CTYAE€HTOB YaCTO BO3HUKAIOT HOBBIE W/IEM HAy4YHOTO U
TEXHUYECKOTO XapakTepa, KOTOpble HWCMOMb3YIOTCI B KypPCOBbIX, KBaTU(UKAIIMOHHBIX,
JMIIOMHBbIX paboTax. JlabopaTopHble 3aHATHSI B 3HAuMTeNbHOM CTemeHU oOecrieurBaroT
0TpaboOTKy yMeHHM UM HaBbIKOB MPHHSTHS TPAKTUUECKMX peIIeHUM B peanbHBbIX YCIOBUSX
TIPOU3BO/ICTBA.

[TepeueHb Tem J/1abOPAaTOPHBIX 3aHATHIN OMpejenseTcss paboueil MporpamMmol yueOHOM
pucuunavHel.  KonmvyecTBO CTYZEHTOB Ha TaKMX 3aHSATHSAX He TIPeBBIIIaeT I0JI0BUHBI
aKa/ieMryeckoi rpynmsbl. Ilpucrtymnas k pabore B sabopaTopud, CTy[eHTYy CjiefyeT 3HaTb, UTO
nmoboe HecobsrO/IeHNe pacIMCaHuUsT 3aHATUN U JUCLIUIIMHEL Oy/leT CUMTaThCsl HapylleHWeM ero
cyeOHBIX 00s13aHHOCTeH. [IperofaBaTesnb, KOTOPBIM BIIepBble BCTPEUaeTCsl CO CTyJeHTaMU Ha
BBOJJHOM 3aHSITWH, /I0/DKEH O3HAaKOMUTh MX C OOIIMMH TipaBWiamMyd paboTel B ylabopaTtopud,
KOTOpBbIe OHH 00513aHbI HEYKOCHUTEJTBHO BBITIO/THSTb.

OnJtaiiH-CeMHMHAP — Pa3HOBUHOCThL BeO-KOH(MEepPeHIIH, MPOBe/IeH|e OH/IAMH-BCTPeY WU
npe3eHTarvii uepe3 VIHTepHET B peXXUMe peasbHOrO BpeMeHU. Kakabli M3 y4YaCTHUKOB
HaXO/IUTCSI ¥ CBOEro KOMITbOTepa (Cpe/icTBa CBSI3H), a CBA3b MEXKAY HUMHU TO/IeP>KUBAETCS
yepe3 VIHTepHET IMOCPEeCTBOM 3arpy’kaeMoro MpH/IOXKEHUs], YCTaHOBJIEHHOTO Ha KOMITbIOTEpe
Ka)KJ0ro yuactHuka (Zoom, Meet, Skype u ap.).

Bujeokondepenuua - ceaHc BugeokoH(pepeHices3un (BKC) — 310 TexHosorus



WHTEPAKTUBHOTO B3aUMOZEUCTBUS IBYX U 0oJiee y4aCTHUKOB 00pa30BaTe/IbHOTO TIporiecca JIjist
obMeHa vH(poOpMalHeli B pealbHOM PeXXUMe BDEMEHH.

Wcrone3ytoTcsi  MHTEPAaKTHBHbIE  MeTOAbl  OOyueHWs:  CUTyal[MOHHBIe  3a/jauw,
WCCIeJoBaTe/IbCKU MeTo/i OOyueHHs, /lelioBble WIphI, MOATOTOBKA M IyOnWYHas 3amuTa
pedepaToB. VICcNonb3yrOTCsl peHTUHTOBAsT TEXHOJIOTHS, TEXHOJIOTHU AUCTAHLMOHHOTO 00yueHusl.
Vcnonb3yroTcsi MHTePaKTUBHBIE MeTO/bl 00yueHUsl: CUTYalL[OHHbIe 3a/lauM, UCC/Ie[0BaTe/IbCKUN
MeTo/| 00yueHus, Ie/I0Bble UTPhI, TOTOTOBKA 1 My0/IMyHast 3aiuTa peepaToB.

TexHo/IOTHUsS J/IEKTPOHHOTO0 O00yueHHsi (peaju3yeTcssi TPU TOMOIIM  3JIeKTPOHHOM
vHbopMaloOHHO-00pa3oBartebHOU cpefibl (SVIOC) COT'Y mipu ucronb3oBaHuu pecypcor 3bC,
TpU NIPOBe/IeHWH aBTOMAaTH3UPOBAHHOT'O0 KOMIIbIOTEPHOTO TECTUPOBAHUS U T. [1.).

Ucnonb3ytorcsi  GanbHO-pEMTHHTOBasi  CUCTeMa OLIEHKW 3HAHWM, TEeXHOJOTMU C
NpyMeHeHreM JMCTaHI[MOHHOTOo 00yueHus Ha riaTdopMme http://Ims.nosu.ru/.

IIpumeuanus:
- Bce Bugpl yuebHOM paboThl MOTYT MPOBOAUTHLCS AWCTAHLIMOHHO HAa OCHOBE JIOKA/IbHBIX
HOPMAaTUBHBIX aKTOB.

7. YueOHO-MeTOoANYeCKOe 00ecriedeHHe CaMOCTOSTeTbHON PadoThI
CamocrosiTenibHasi pabota 0O0y4arIUXCsl SBASIETCS OJHUM W3 BHUOB Y4eOHBIX 3aHSTHH.

CamocTosTenbHasi paboTa MPOBOAUTCS C L[eJIbIO:

— CUCTeMaTu3alMi U 3aKpervyieHUs] TIOSyUeHHbIX TEeOpPeTUUYeCKHWX 3HaHUM U MpaKTUYeCcKuX
yMeHU# 00yJaroluxcsi CTy/IEHTOB;

— yryiy0OieHus1 ¥ paclIUPeHUs] TeOPEeTUUECKUX 3HAHUI;

— (¢dopMUpoBaHUS YMEHHM WCII0/Ib30BaTh HOPMATHMBHYIO, TIPaBOBYIO, CITPABOYHYIO
JIOKYMEeHTAL1I0 U CTeliuaabHYI0 IUTepaTtypy;

- (dopMHpOBaHHSI CaMOCTOSITE/IbHOCTA  MBIIIJIEHUS, CMOCOOHOCTEM K  CaMOpa3BUTHIO,
CamMOCOBEPILIeHCTBOBAHUIO U CaMOpeasu3aliuy;

— pPa3BUTUS UCCIIeIOBAaTeTbCKUX YMEHUH.

CamocTrosiTenibHasi paboTa 0OYyYarOIUXCs OCYIIECTB/SIETC Ha TIPOTSDKEHWU W3yueHUs BCeu
JUCLITUTMHBI B COOTBETCTBUM C YTBEP)KJEHHOM B yUueOHOM I/IaHe TPY/J0EMKOCTbIO U COCTOUT M3:
- paboThl CTY[€HTOB C JIEKI[AOHHbIMHM MaTephajaM{, TIOMCKa W aHa/lu3a JIUTepaTypbl U
3JIeKTPOHHBIX UCTOYHUKOB MH(OPMaLMK T10 3a[JaHHOU TeMe;

- BBITIO/THEHUS 3a/IJaHUH /11 CaMOCTosITe/IbHOM paboTtel B SVIOC COT'Y;

- U3yueHHUsi TeOpPeTUUeCKOro U CTaTUCTUYECKOro Marepuasa [jisi MOJrOTOBKM K CeMHUHapCKUM
3aHATUSIM;

- IOATOTOBKHU K K3aMEeHY.

CamocTosTeslbHast paboTa CTY/€HTOB TPOBOAUTCS B BHZE IHUChbMEHHBIX JOMAIIHUX
33/jaHuii (B TOM uMCJ/ie, Pa3HOYPOBHEBBLIX 3aZlaHWl), TOATOTOBKM KOHCIIEKTOB TI0 TeMam
MpakKTAYeCKUX 3aHsATUH. CTyJeHTbl MUCbMEHHO BBITIO/IHSIOT 3a/laHUsi JJis CaMOCTOSITe/TbHOM
paboThI, TIONB3YsICh TEOPETUUYECKUM MaTepuaioM (JIeKL[uH, yueOHasi jiTepaTypa U WHTEPHET-
pecypcbl 1O J[aHHOW TeMe), TIOC/e Uero TPOBOAUTCS OOCYKZeHWe AaHHOW TeMbl II0f
PYKOBOZICTBOM TIperofiaBareisi.

Bomnpockl, BEBIHOCHMbIE HAa CAMOCTOSITe/TbHOe U3yueHue, a Takke yueOHasi UTepaTtypa U
METOAMUYECKUM MaTepHasl 10 OpPraHH3al[ii CaMOCTOSTEbHOW PabOThI CTY/IEHTOB OTPa)KeHbBI B
YueOHO-MeTOJUUECKOW KapTe AUCIMIUIMHBI, a TakKkKe Ha calTe JUCTAHI[MOHHOTO OOyueHUs
COTI'Y nnoujazaka cucreMbl « MOODLE» 1o ccbiike: http://Ims.nosu.ru/.




[To kaxmoW W3 TeM /il CAMOCTOSITEJTbHOTO W3y4yeHusi, TPUBEIEHHBIX B paboueid
rporpaMMme, CTyZieHTaM CJie[yeT CHauaja IPOUYUTaTh PEKOMEH/OBaHHYIO JIUTepaTypy U TIpH
HEOOXO/IUMOCTH COCTaBUTb KDPAaTKWUUM KOHCIIEKT OCHOBHBIX ITOJIOKEHHWM, TEPMUHOB, CBeJeHUH,
TPeOYIOIIMX 3aTTOMUHAHMS U SIBJISTIOIUXCS OCHOBOIIO/IAaralollMU B 9TOM TeMe.

[lpy mMoAroTOBKEe 3aJaHUK IO CaMOCTOSATENbHOW paboTe CTyJgeHTaM HeoOXO0AUMO
OpPHEHTUPOBAThCS Ha KOHCTIEKTHI JIEKLHH, peKOMEeHAYeMYI0 JIUTepaTypy.
st pacivipeHyst 3HaHUM 110 AUCLUTIIHE PEKOMeH/IyeTCsl MCI0/1b30BaTh VIHTepHeT-pecypChl:

TIPOBO/IUTH TIOMCK B Pa3/IMUHBIX CHUCTEMAaX, TaKWX KakK OOII[e TIOMCKOBbIe CHCTEMBI:
www.yandex.ru, www.google.ru, a TakKe CreljdasbHble  TIOMCKOBbIe  CHCTEMBbI:
www.chem.msu.su, www.chemnavigator.hotbox.ru.

3apaHuA /1A CAaMOCTOATE/IbHON PaboThI CTY/IEHTOB MO AUCIUIUINHE
«@Pu3MKa N0BepXHOCTH»
CamocrosiTesibHasi paboTa CTy/leHTOB, TpeJyCMOTpeHHasi y4yeOHbIM IIJIaHOM, JI0JDKHA

COOTBETCTBOBaTh Oosiee TyOOKOMY YCBOEHHIO H3yuaeMoro Kypca, (OpMHpPOBAaTh HaBBIKU
UCCeoBaTeIbCKOM  paboTbl M OpHUEHTHpPOBAaThb CTYAEHTOB Ha yMeHUe TIPUMEHSTb
TeopeTUYeCKre 3HaHUsI Ha MPaKTHKe.

3aflanus [yl CaMOCTOSITeJTbHOM paboThl COCTaB/SIOTCS IO pasfenaM M TemaM, 10
KOTOPbIM He TIpeJyCMOTPeHbl ayJWUTOpHbIEe 3aHATHS, JKU00 TpebyeTcsi [OTMOJHUTENTBEHO
npopaboTaTh M TMpOaHa/JM3UPOBaTh pPacCMaTpYBAeMbIM TperiojiaBaTesieM Marepuaa B oObeme
3arIaHUPOBAHHBIX YaCOB.

3ajiaHus 10 CaMOCTOSATE/IBHOM paboTe 10 AUCLUI/IMHE MOTYT OBbITh CJIe/[yOIIUX BU/IOB:

®  KOHCITEKTHPOBaHHe TIePBOMCTOUHHUKOB M APYTroi yueOHOU UTepaTyphl;

* nmpopaboTka yuyeOHOro MaTepuasa (10 KOHCIIEKTaM JIeKLUH y4yeOHOW W Hay4dHOU
JUTepaType) W TIOATOTOBKA [OK/Ia/IOB Ha CeMHHApax M TPaKTUYeCKHUX 3aHATUSX, K
yUYaCTHIO B TEMaTHUeCKUX JUCKYCCHSIX U [Ie/IOBbIX UrPax;

®  BBINOJIHEHHE KOHTPOJIbHBIX Pab0T, TBOPUECKHX (TIPOEKTHBIX) 3a/laHN;

® pellleHue 3a/ay;

®  MO/Ie/IMPOBAHMEe W/U/TK aHa/TN3 KOHKPETHBIX TIPOO/IEMHBIX CUTYalWH;

® aHa/MM3 CTAaTUCTUYECKUX M (PaKTHMUeCKUX MaTepUasioB, COCTAaBIeHHe BHIBO/IOB Ha OCHOBE
TIPOBE/IEHHOT0 aHasu3a U T.J.

Pe3ynbTaTbl  CaMOCTOSITe/IbHOWM ~ PabOThI  KOHTPOJMPYIOTCS — TIperiofiaBaTesieM U
YUMTBHIBAIOTCS TIPYM aTTeCTallMU CTyZeHTa (3k3ameH). IIpy 3TOM TPOBOASTCS: TeCTUPOBAHUE,
9KCIIPECC-OTIPOC Ha CEMWHAPCKUX W TIPAaKTUYEeCKUX 3aHATHSIX, 3ac/IylIMBaHWe [[OK/Ia/l0B,
NpoBepKa MUCbMEeHHBIX paboT U T.J,.

CamocrosiTesibHasi paboTa CTY/I€HTOB BKJIFOUAeT BBLITMOJIHEHHE [AOMAIHUX 3aJaHui K
KaX/]oMy /1abopaTOpHOMY U MPaKTUYeCKOMY 3aHSTHIO. 3a[jaHusI COZlep>KaT YCTHYIO MOJTOTOBKY
TI0 TEOPETUYECKHUM BOTIPOCAM.

[lnsi TIOATOTOBKM K 3aHATHSIM CTYZI€HTHI TIO/B3YIOTCS yueOHMKaMW U yueOHbIMU
nocobusiMy, yKa3aHHBIMM B CITMCKe DEeKOMEH/IOBAaHHOM JIMTepaTypbl, a TakXe HHTepHeT-
UCTOYHMKaMU. Bce MeTopnyeckre MaTepuanbl TpeZCTaB/leHbl B CHCTEMe JWCTaHIIMOHHOTO
obyuenusi COI'Y (Caiir JJO COI'Y Ha miomazke cucrembl «MOODLE» 1o ccbiike:
http://Ims.nosu.ru/).

MeTouuecKue peKOMeHAAI[UH 110 HaUCaHUI0 pedepaToB (JOK/Ia/[0B)
Pedepar (mok/ias)— nucbMeHHast paboTa, coieprkaiijasi KpaTKoe M3/I0)KeHHe aKTyaTbHOM
Hay4YHOH Mpo06/ieMbl ¥ ee COBPEMEHHOM TPAaKTOBKH Ha OCHOBE MOC/IeHUX HayUHBIX W3bICKAHUH



no stod Teme. OH sBnseTCS [eHCTBEHHOW (OPMOM CaMOCTOSITEJIBHOIO HWCC/Ie[0BaHUs
aKTyalbHbIX HCTOPUUECKMX TMpo0sieM Ha OCHOBe H3yueHHUsl COOTBETCTBYHOLUX pa3/iesioB
yueOHBIX TIOCOOMI, CIieranbHOW MOHOTpaUuecKOW UTepaTyphl, a TaKKe HAyUHBIX CTaTew,
OTpa)karollyX MOC/Ie[HUI UCCleloBaTe/IbCKUM OMBIT B 00/1aCTH M3ydaeMoro Borpoca. Pedepar
TIOMOTaeT BbIpabOTaTh HaBBIKM W TIPHEMBI CAMOCTOSITE/IbHOTO HayYHOTO TOWCKA, TPAMOTHOTO M
JIOTUUECKOTO M3/I0)KeHHWsI MarepHana, CHocoOCTByeT TPUOOIEHHIO CTYZEeHTOB K Hay4yHO-
UCCIIeI0BaTe/IbCKOU JlesATeIbHOCTH.
[TocnepoBarebHOCTb paboTHI:

1. Bribop Tembl uccienoBanus. Tema pedepaTa BbIOMPAeTCs CTYI€EHTOM Ha OCHOBE
ero HayyHoro uHTepeca. Tak)Ke MOMOIIb B BEIOOpe TeMbl MOKET OKa3aTh Ipero/iaBaTeib.
2. [InanvpoBanue wucciefoBaHusd. BkitouaeT cocTaB/ieHue IaHa pedepata U

KaJIeH/JapHOro TJlaHa Hay4yHOro ucciefoBaHus. KaneHZapHbIM MylaH UCC/e[0BaHMsl BK/IHOUaeT
C/lefiytole  3jieMeHThl:  BbIOOpD U ¢dopMmysaupoBaHue TipobseMbl, pa3paboTka TulaHa
WCC/IeIOBaHUS M TIpe/JBapUTe/IbHOTO TlaHa pedepara; cOop 1M u3ydyeHre UCXOZHOTO MaTepHara,
TIOWCK JIUTepaTyphbl; aHanu3 CcoOpaHHOrO MaTepuasa, TeopeTHuecKasi pa3paboTka TpobseMmsr;
coo0i1rieHre 0 TIpe/IBapUTe/IbHBIX pe3y/ibTaTax UCC/IeJOBaHUs; OKOHUATeTbHbIN BapuaHT paboThI;
obcyxaenue pedepara (Ha ceMUHape U T. I1.).

[Tnan pedepara xapakTepusyeT ero cojiep>kaHve u CTpykKTypy. OH [O/KeH BK/IouaTh B
cebsi: BBesieHWe, T/le OOOCHOBBIBAETCSl AKTYa/lbHOCTh TMPOOJIEMBI, CTaBATCS Liefb W 3a/aud
WCC/IeIOBAaHNsI; OCHOBHAsi 4YacTb, B KOTOPOM pacKpbIBaeTCs Cofiep>kaHue Tpob/ieMbr;
3aK/TIroueHue, rie 0000I1at0TCsl BBIBOABI 110 TeMe U JA0TCS TIPAaKTUYeCKe PeKOMeH/Jallvu.

3. [Touck w u3yudeHuWe nuTepatyphl. [is BbisB/eHHST HeOOXOAWMOW JIUTepaTypbl
ciefiyeT oOpaTUThCS B OMO/MOTEKY WK K mperofiaBarestto. [logobpaHHyto TUTEpaTypy ciiefyer
3acdukcupoBaTh corinacHo 'OCT no 6ubmrorpadguueckoMy ONMMCAHUIO TIPOU3BE/IEHUH ITeYaTH.

Inist pa3paboTku pedepara AOCTATOUHO U3yUeHHUs: 4-5 BaKHEUIIIUX cTaTel 10 n30paHHOM
npobieme. Ilpu wu3yyeHuUM JUTepaTypbl He0OXOAWMO BBIOMpATh Marepuas, He TOJbKO
Mo TBep>KatoIi MO3ULMI0 aBTOpa pedepara, HO U MaTepuaJl /i/is [I0JIEMUKHU.

4.00pabotka marepuana. IIpu 00paboTKe TMOSYyYeHHOTO MaTepuana aBTOP [IO/DKEH:
CHCTeMaTU3UPOBaTh €ro M0 pa3zesiaM; BbIABUHYTh M 0OOCHOBATh CBOW TWIIOTE3bI; OTIPe/eTUTh
CBOIO TO3ULIMIO, TOUKY 3peHHs 110 pacCMaTprBaeMoi nipobjieMe; yTOUHUTbL 00beM U cofiep)KaHue
TIOHSITUH, KOTOPBIMH TIPUXOJUTCS OIEepUpOBaTh TpU pa3paboTke TeMbl; CHOPMYIUPOBATH
oripefie/ieHUsi W OCHOBHbIe  BbIBO/[bl, XapaKTepW3yHOIhe pe3y/bTaTbl HUCC/Iel0BaHMUS;
OKOHYaTe/IbHO YTOUHUThL CTPYKTYpY pedepara.

5. Odopmnenue pedepara. IIpu odopmaenun pedepaTa peKOMeHyeTcs
NIpU/iep>KUBAThCS cieAyronmx npaBui: CrefyeT mucaTh /ML TO, YeM aBTOP XOUeT BbIPa3UTh
CYIIHOCTb TIpo0JieMbl, ee JOTUKY; Ilucath CTporo mocsefoBaTesbHO, JIOTUUHO, AO0KAa3aTeJbHO
(o cxeme: Te3uc — 060CcHOBaHUe — BbIBOJ); I1ucaTh sipko, 00pa3Ho, )KUBO, He TOJILKO BCKPbIBasi
WCTUHY, HO U OTpakasi CBOKO MO3WLIMIO, TpOMaraHAvpys Io/ydeHHble pe3y/bTathl; [lucathb
OCMBIC/IEHHO, COOJfoflasi TIpaBW/a TpaMMaTWKH, He 370ynoTpebssisi HayKooOpa3HbIMU
BbIP@KEHUSIMU.

PedepaT BBINOJHSIETCS B COOTBETCTBUM C TPeOOBaHUSIMM CTaHAApTOB, pa3paboTaHHBIX
Ui aHHOTO BWJA AOKyMeHTOB. Pabota [o/pkHa OBITh BbITIOZIHEHa Ha Oesoii Oymare
cTa"gaptHoro jucta A4. TekcT [Jo/pkeH OBITh OTMeuUaTaH Ha KOMITbIOTEPE B TEKCTOBOM
penakrope Microsoft Word u oTBeuatsb ciiefyroupM TpeOOBaHUSM: TapaMeTphl 10Jie CTPAHUI]
JIOJDKHBI OBITH B TIpe/iesiaX: BepxHee U HibKHee — 110 20 mm, mpaBoe — 10 MM, neBoe — 30 MM,



mpudT — Times New Roman , pa3mep mipudTa — 14, Me)XCTPOUHBbII UHTEpPBa — MOJTyTOPHBIM.
JleHTa TIpUHTEpa — TOJBKO uépHOrO IjBeTa. Hymeparusi ctpaHul] B pedepare A0/KHA OBITH
CKBO3HOM, HaUMHAas1 CO BTOPOU CTPaHULIBI.

[Tpu u3n0)KeHUM MaTepuana HeoOX0IUMO TIPU/IePXKUBATHCS TIPUHSITOTO TIaHa.

Bubnuorpaduueckuii CIMCOK COCTaB/ISIeTCS Ha OCHOBE WMCTOYHHKOB, KOTOpbIe ObLTH
MIPOCMOTPEHbI U M3yueHbl CTYJEHTOM IpU HanmucaHuu pedepaTa. [JaHHBIA CIIHCOK OTpakaeT
CaMOCTOSATe/IbHYI0 TBOPYeCKyl0 paboTy CTyjeHTa, UTO TI03BO/sSeT CYAWTb O CTelleHH ero
MOJATOTOBKA U yraybsieHMM B BbIOpaHHYIO TeMaTWKy. Bcs wWcronb3oBaHHasi juTeparypa
pasMelllaeTcs B Cae/yIOLeM MOps/iKe: 3aKOHOJaTe/IbHble aKThl, [I0CTAHOB/IeHHs], HOpPMAaTHBHbIE
JIOKyMeHTbI; BCs yueOHasi mutepaTypa B andaBUTHOM IOpPsi/IKe, 3aTeM CpeZiCTBa NeproiInuecKon
reyaty B af(aBUTHOM IOPsJKe; UCTOYHUKYU M3 ceTU VIHTepHeT.

MeToanuecKre peKOMeHAAIUM 10 UCIIO/Ib30BaHUI0 HH(OPMaAIMOHHO-KOMMYHHKATHBHBIX
TeXHOJ/IOTUH 00yueHuUst

[ u3yuyeHUs JIEKLIMOHHOTO MaTepuasa AUCLMIUIMHBI TIPUMEHSIIOTCS ayAu0BH3yabHble
(My/IbTHUMeIMMiHbIE) TEXHOJIOTUM, KOTOpble He OTPHULAIT TPaAULIMOHHbIE, TPOBEepPeHHbIe
BpeMeHeM MeTOJbl T[perojijaBaHusi, HO, TPU 3STOM, OHM TIOBBIIIAKOT HAr/SIAHOCTD,
MH(OPMaTHUBHOCTb, OMEpPaTHBHOCTb B Mojadye UH(POPMALUU, T103BOJISIIOT SKOHOMUTb BpeMsi
3aHSITHM.

Kakzoe ripakTHueckoe (CeMHHApCKOEe) 3aHsATHE HMeeT CBOK 0co0yi dopMy
TpOBe/IeHUs, CBOI0 METOZ0JIOTUUECKYI0 CrelupuKy, UTO MO3BOJIsieT pa3BUBAaThb y CTY/I€HTOB
pa3nuuHble Kak OOIIeKy/JbTypHbIe, TaK U TMpodeccroHa/lbHbIe KOMIeTeHIMU. I[locTaHoBKa
npobsieMbl, pa300p aKTyalbHbIX KOHKDETHBIX U THUIMOTETUUECKHUX CHUTyalluid, CO37jaHue
aTMocdephl Auaniora MeXxy Mpero/jaBaTesieM U TPYIION MO3BoJisieT paboTaTh UHAWBUYATEHO
U B MajbIX TPYIIax, KOJJIEKTUBHO OOCY>KJaTb OTMpe/ie/IeHHbIM TeMaM{d MaTepuas, a Takke
VHUI[MMPOBATh CaMOCTOSITE/IbHYIO paboTy CTyZeHTOB. [Ipy OCMBICTIEHUN COZiepKaHUsI BOTIPOCOB
MIPAKTUYECKUX 3aHSITUHN TIpecieflyeTcs 1je/ib CoOM0aTh MPeeMCTBeHHOCTb B TTPOGheCCHOHATEHOM
Y B TBOPYECKOM Pa3BUTHH CTY/I€HTOB.

KoHTponb camMocTosiTe/TbHON PabOThI CTY/IEHTOB TPU3BAH CJle/IaTh TPOLeCC OOyueHwUs
Oosee 11eIOCTHBIM M OpraHUUHBIM. Ero 3a/jaua He OCTaBUThH 0e3 BHUMaHMS Ja)ke, Ha TepBbId
B3IJIs1]], Ma/I03HAUUTE/IbHbIE BOMPOCHI.

MeTtoanueckue yKa3aHus AJIA 00yYarOIUXCS 10 0CBOEHHIO JUCIIUILTHHBI

O0pa3oBaTe/bHbIe TEXHOJTOTHH

Jlekiuu, JieKLMH-0ece b, TpaKTUYeCKUe 3aHATHs, CaMOCTOsITe/IbHast paboTa CTyIeHTOB.
Vcrionb3yroTcsi MHTepaKTHBHbIE MeTO[bl OOyUeHMs: TBOpYeCKHe 3aJaHus, pa3paboTKa IIpPOeKTOB,
HCC/ieloBaTeIbCKUi MeTog, 00yueHus, pedepaTbl, CEMUHAPBI.
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TIO/TyYeHUs U K H3MepeHus C
V3MepeHue BBITIO/THEHHIO TTOMOILIBIO
CBEPXBBICOKOTO MPaKTUYECKO | KOMIBHOTEPHBIX
BaKyyMa. i yactu rporpamMm
J1abopaToOpHO
1i paboThI




Ornpepenenuve Jlabopat IIpepBapuren Ornpepenenve
paboThI BBIXOZA OpHbIe bHBIN JI0TTyCK TOTPeLHOCTH
3/1IeKTpOHA K H3MepeHuUs C
TOTYTIPOBOJHUKOB BBITIOJTHEHHIO TOMOILIBIO
METOJIOM Ke/IbBHHa. MPaKTUYeCKO | KOMIbIOTEePHBIX
it yactu Tporpamm
sabopaTopHO
i paboThI
Nccnenosanue Jlabopat IIpenBapuren Ornpepenenve
T0JTyTIPOBOZHUKOB OpHbIe BHBIN JI0ITyCK TIOTPeLIHOCTH
MeToZioM 3¢ deKTa K H3MepeHuUs C
oJsl. BBITIOJTHEHHUIO TIOMOIIIBIO
MPaKTUUeCKO | KOMIIBIOTEPHBIX
U yactu rporpamm
sabopaTopHO
1 paboThI
N3yuenne Jlabopat IIpenBapuren Ornpenenenve
peiakCal[MOHHBIX OpHbIe bHBIN [OMYyCK TOTPeLIHOCTH
TIPOLIECCOB Ha K W3MepeHus C
TTOBEPXHOCTHU. BBITIOJTHEHHIO TIOMOIIIBIO
MPAaKTUUeCKO | KOMITbIOTEPHBIX
W yactu Iporpamm
nabopaTopHO
i paboThI
UccnenoBanue Jlabopar [TpenBapuren Ornpegenexuve
MOYTIPOBOJHUKOB OpHbIEe bHBIN JOMYCK TIOTPELTHOCTH
METO/[OM K V3MepeHus C
TOBEPXHOCTHOU BBITIOJTHEHHIO TOMOILIBIO
(hOTOMPOBOUMOCTH. MPaKTUYeCKO | KOMIIbIOTePHBIX
1 yactu TporpaMm
nabopaTopHO
i paboThI
M3yueHue Jlabopat IIpenBapuren Ornpegenenve
Mopdoorun OpHbIe bHBIN 0Ty CK TIOTPeLHOCTH
MOBEPXHOCTH Ha K U3MEDPEHNS C
pacTpoBOM BBITIOJTHEHHIO TTOMOIIIBIO
3/IEKTPOHHOM TMPpaKTHU4YeCKOo KOMITbFOTE€PHBIX
MHKpPOCKOTIe it yactu Tporpamm
sabopaTopHO
i paboThI

8. O1eHOUHBIE CPeACTBA /I/ISl TEKYLIero KOHTPOJIsA yCIeBaeMOCTH,
PYOEXHOM aTTeCcTalMy U MPOME)XYTOUYHOM aTTeCTaljMH 110 UTOraM OCBOEHHS
JUCITATLTHHBI

Pabouass mporpamMma TipeflyCMaTpHBaeT IIPOBe/leHHe JIEKIJMOHHBIX W TPAKTUYeCKUX
3aHATHMA, a TaKXKe CJiefylolve BHUAbI pabOT: caMOCTOSITeNbHYH paboTy CTYy[JeHTOB 110
TIOATOTOBKE YCTHBIX COOOIIeHMA, HalMCaHUIO JIOK/IAZIoB M 3CCe, TIOATOTOBKY Tpe3eHTalfidi U
00CY>KIeHHUH 10 TeMaM JUCLUIIMHBI - pab0Ty B aKTUBHOM 1 MHTEPAaKTUBHOM (hopMax.

Pabouast mporpaMma rpeario/iaraeT TeKyIyii ¥ IPOMe>KyTOUHbIN KOHTPOJIb 3HAHUH.

Texkywjuli KOHMPOAb — 3TO HETIPePLIBHO OCYIL[ECTB/ISIEMbIii MOHUTOPUHI YDOBHSI YCBOEHUSI
3HaHWN U (OPMUPOBaHMSI YMEHUH U HAaBBIKOB B Te€UeHHE ceMecTpa Wiu yuebHoro roza. Tekyiuit
KOHTPO/Ib 3HAaHWM, yMeHHWH U HaBBIKOB CTYAEHTOB OCYIIeCTB/ISeTCS B Xofe yueOHBIX
(ayauTOpHBIX) 3aHATHM, IMPOBOAMMBIX IO pacrnucaHuio. PopMamMu TeKylero KOHTPOJS



BBICTYTIAIOT OMPOCHI HA CEMUHAPCKUX M MPaKTUUECKUX 3aHATHUSX, a TakKe KOPoTKue (#0 15 MuH.)
3a/laHus], BBITIOJIHSIEMble CTYZileHTaMU B Hauasie JIeKLUM C Lie/bI0 TPOBEPKU HaMuusi 3HaHWH,
HeoOXO/IMMBIX /7T YCBOEHHsI HOBOTO MaTepuasa WM B KOHIe JIEKIMH /7SI BBISICHEHHSI CTeTIeH!
YCBOEHUsI U3/I0)KeEHHOTO MaTepuaria.

PybedicHblll KOHMPO/b OCYILECTBJISETCS 10 OKOHYAaHWM HM3y4YeHUs MaTepuaga MOAYJS B
3apaHee YCTaHOB/IeHHOe BpeMsi. PyOe)HbIi KOHTPO/b TPOBOJAUTCS C LeJIbI0  Orpe/ie/ieHust
KauecTBa YCBOEHUsI MaTepHrasa yueOHOT0 MOZyJIs B 1jeJioM. B TeueHne cemecTpa IpOBOAUTCS B
TaKUX KOHTPOJIbHBIX MEPOTIPUSITHS TI0 TpaduKy.

BAJ/IVIBHASA CTPYKTYPA OLIEHKMN.

Mumn. Makc.
dopMa KOHTPOJIS KOJ"BO | KOJI-BO
0annoB oannoB
Tekywasi oyeHKa CTyJeHTa B TeueHue 1-8 HeJenmm COCTOUT U3: 0 25
¢  BrinosiHeHWe MUCEMEeHHBIX JOMAIITHUX 3a/IaHUM TI0 TeMaM 3aHsATHA U
CaMOCTOSITe/TbHOM PaboThl (KOHCITEKTOB) — 9 6
e TloAroToBKa ¥ OTBETHI HAa MPAKTHUECKUX 3aHATUSIX (KOJIJIOKBUYMbI) —
1608=80
e TloAroToBKa U BBINOJHEHHE 1ab0paTOPHBIX paboT - 1 0e 8 =8 6
1-s1 py6GesicHass nucbMeHHAs1 KOHMPO/IbHAsL paGoma 25
Tekywas oyeHka ctyjeHTa B TeueHne 10-17 Hefiesid COCTOUT U3: 25
¢  BrbinosHeHWe MUCbMEHHBIX JOMAIIHUX 3a/JaHUH TI0 TeMaM 3aHATUH 1
CaMOCTOSITe/IbHOM paboThI (KOHCITEKTOB) — 9_0
® [loAroToBKa v OTBETHI HAa TIPAKTUUECKUX 3aHATUSIX (KOJIIOKBUYMbI) —
1608=80
e TloAroToBKa U BbINOIHEHHeE 1ab0opaTOpPHBIX paboT - 1 6@ 8 =8 6
2-5 pybedxcHas nuCbMeHHAsi KOHMpo/ibHAs1 paboma 0 25
Hmozo 0 100

KoHTpo/sibHBIE 3afiaHusA (AeMOBepCHUH) /ISl OLeHKH 3HAHUM, YMeHUH, HaBbIKOB H
(w1u) ombITa AEATEBHOCTH, XapaKTepU3YWIHMX 3Tanbl ()OpMHPOBAaHUS KOMIIETeHLHH B
nporecce 0CBOeHHUsI 00pa3oBaTe/IbHON MPOrpaMMbI

1) TunoBbie 3afaHusl AJIsl NPAKTHUECKUX (CEMHUHAPCKUX) 3aHATHI

Pa6ora Nel
1. Tlonsatue o BakyyMe. Huskuii, cpejHMM, BBICOKMM U CBEPXBBICOKUM BaKyyM.
2. CpejcTBa Moy4YeHUs: HU3KOr0 BaKyyMa.
3. CpefcTBa MOMy4yeHMs CpelHEITO M BBICOKOrO Bakyyma. IIpocTpaHCTBeHHBIE HaCOCHI.
be3macreHble cpeficTBa OTKAauKU.
4. OO6opynoBaHHe ¥ METO/VKA TIO/TyUeHHs] CBEPXBBICOKOTO BaKyyMa.
5. CpepcTBa 1 U3MepeHust Bakyyma. HaHOMeTpbl ¥ BaKyyMMeTpbl.
6. IIpakTuueckas yactb. [TosyueHue 1 U3MepeHue BaKyyMa.
Pabora Ne2
1. Tlousitvie paboThI BbIxoza. Buisl paboThl BbIXOA.
2. MeTop KOHTaKTHOM pa3HOCTH MTOTEHLUAJIOB.
3. ®wusuueckue 0CHOBBI MeTOZla KesbBrHA.
4. OO6opyjoBaHMe U MOPSIZIOK BbIMOTHEHUs! pabOTHI.
PaboraNe3



ITousiTue o TMOBEPXHOCTHBIX COCTOAHUAX.

2. @usnueckre 0CHOBHI 3¢ dekTa MoJisi.
3. OOBSICHUTD C TIOMOIIBIO 30HHOM SHEPreTHUeCKOW JrarpamMMbl TIOTyTPOBOJHUKA 3(dekT
TOJIS.
4. OO6opynoBaHMe ¥ MOPSIIOK BIMOTHEHHUsT pabOTHI.
Pabora Ne4
1. TloHATHe O MOBEPXHOCTHBIX COCTOSAHUSAX.
2. MOII-ctpykTypsl. [TpunHtumnel pabotst MOII-TpaH3ucTopa.
3. OOBSICHUTH C TIOMOIIBIO 30HHOW HEPreTHYecKoW AuarpaMmbl puHOMN pabotsr MOII-
TPaH3UCTOPA.
4. OO6opynoBaHMe U MOPSIIOK BIMOTHEHHUsT pabOTHI.
PaboTaNe5
1. TlonsiTve 0 (POTONPOBOJUMOCTH.
2. TloHsiTME O TOBEPXHOCTHBIX COCTOSIHUSX.
3. C nomoIpo 30HHOW HePreTHUeCKOor ArarpaMMbl TIOMYTIPOBOJHUKA O0OBSICHUTD Pa3HULTY
MeXX1y 005eMHOM 1 TTIOBePXHOCTHOM (OTONPOBOAUMOCTH.
4. OO6opynoBaHMe ¥ MOPSIIOK BIMOTHEHHUsT pabOTHI.
PaboTaNe6
1. ®wusnyeckue 0CHOBBI JTEKTPOHHON MUKPOCKOITHH.
2. YCTpOWCTBO pacTpOBOrO 3/€KTPOHHOr0 MUKpockona POM-200.
3. Tlpaktrueckoe ucce0oBaHre MOP(OIOrUY OBEPXHOCTH.
KpuTepuii o1jeHKH YCTHOI'0 U NMCbMEHHOI'0 0TBeTa
Ha /1a00paTOpPHOM 3aHATHH 10 JUCHHIUINHE (KO/UIOKBHyMe)
Ounenka XapakTepuCTHKa 0TBeTa

5) CopepxaHve oOTBeTa COOTBETCTBYeT OCBeljaeMOMY BOIIPOCY, I1O/THOCTBIO
pacKpblTa B OTBeTe Tema, OTBeT CTPYKTYpDUpPOBaH, JaHbl IIpaBUIbHBIE
apryMeHTHPOBaHHbIe OTBeTbl HAa YTOYHSIOLIMe BOIIPOCHI, JAEeMOHCTPUPYeTCs
BBICOKMU YPOBEHb yUaCTHsl B INCKYCCHM.

4 CopepxaHve OTBeTa COOTBETCTBYeT OCBellaeMOMY BOIIPOCY, ITOJTHOCTBIO
pacKkpbITa B OTBETe TeMa, [aHbl NpaBWIbHbIE, apIYMEHTUPOBaHHble OTBEThbl Ha
YTOUHSAIOLMEe BOIPOCBl, HO MWMEIOTCS HeTOYHOCTH, IIpU 3TOM  OTBeT
HeCTPYKTYPHPOBaH U [IeMOHCTPUPYETCsl CPe/JHUM YPOBEHb y4acTHsl B JUCKYCCHH.

3 CopepxaHve OTBeTa COOTBETCTBYeT OCBell[aéMOMY BOIPOCY, HO IPU IIOJHOM
PacKpbITUM TeMbl HKMEIOTCS HEeTOYHOCTH, /[iaHbl [paBU/bHble, HO He
apryMeHTHPOBaHHbIE OTBeTbl Ha YTOYHSIOLIME BOIPOCHI, JAeMOHCTPUPYeTCs
HU3KWM YpOBeHb yuacTusi B JUCKYCCHUU, OTBET HECTPYKTYPUPOBaH, MH(POPMaLus
TPYZAHA /151 BOCIIPUSITHUSI.

2 CopepkaHve OTBeTa COOTBETCTBYET OCBelL[aéMOMY BOMNPOCY, HO MpU IOJHOM
PaCKpbITUM TeMbl HWMEIOTCS HeTOUHOCTH, JeMOHCTPUPYeTCs craboe BasieHHe
KaTeropuaabHbIM anrapaToM, JaHbl IpaBWIbHblE, HO He apryMeHTHUpPOBaHHbIe
OTBeTbl Ha YTOUHSIOLME BOIPOCHI, yyaCTHe B JWCKYCCHUU OTCYTCTBYyeT, OTBeT
HeCTPYKTYpHPOBaH, MH(GOpMaLs TpyAHA [/ BOCIIPUSTHSI.

2)Temaruka pedeparos (a1 ¢popmupoBanus komnerennui I1k-1, ITK-3)




1. ®wusuyeckue 0CHOBBI JTEKTPOHHON MUKPOCKOITUH.

2. YCTpOMCTBO pacTpOBOr0 3/1eKTPOHHOr0 MUKpockona POM-200.
3. MeTo/ KOHTaKTHOW pa3HOCTH MOTEHLUA/IOB.

4. TloHsiTMe O MOBEPXHOCTHBIX COCTOSIHUSX.

5. MOII-ctpykrypsl. [IpuHiprer pabotsl MOII-TpaH3ucTopa.
6.Metoz 3¢ ¢ekra nosns

7. Merto[ TyHHeNIbHOY CIIeKTPOCKOITUH.

8. OnexktpoHHas Oxke-CrieKTPOCKOMNUs

9. OneKTpoHHas CIeKTPOCKOIIUS.

10. BropruHO MOHHas MacC-CIIeKTPOCKOIIHS.

OneHOYHBIN JIMCT 3alMThI pedepaToB (J0K/Iaf0B)

OneHka

KpuTepuii o11eHKH KPaTKOro coo0IeHus

5

CogepkaHue KpaTKOTO COOOIIeHHs COOTBETCTBYeT OCBeIllaeMOMY BOIPOCY, TeMa
TOJTHOCTBIO  PACKpbITa,  COOOIIEHWe  CTPYKTYPUPOBaHO,  /JlaHbl  IpaBHJIbHbIE
apryMeHTHMpPOBaHHble OTBETbl Ha YTOUYHSIOLIME BOIPOCHI, JAE€MOHCTPUPYETCsS! BbICOKHIA
YPOBEeHb y4acTHsl B AUCKYCCUMU.

CofepkaHue KpaTKOrO COOOIIeHHs COOTBETCTBYeT OCBelllaeMOMY BOIPOCY, TeMa
MOJTHOCTBIO  PACKPhITa, JIaHbl TPABWIbHBIE, aApryMEHTHPOBAHHbIE OTBETHI Ha
YTOUHSIFOIIIE BOTIPOCHI, HO WMEIOTCS HETOYHOCTH, TPU 3TOM COOOIjeHre  He
CTPYKTYDHPOBAHO U JIEMOHCTPUPYETCSI CPeJHUN YPOBEHb yUacTHsl B IMCKYCCUH.

CopepkaHue KpaTKOTO COOOIIEHHsI COOTBETCTBYET OCBeIlaeMOMY BOIPOCY, HO TIpU
TOJTHOM DacKphITUA TeMbl HWMEIOTCS HEeTOYHOCTH, [aHbl TPaBWIbHBIE, HO He
apryMeHTHDOBAHHbIE OTBETHI HA YTOYHSIOIIME BOIPOCHI, [IEMOHCTPUPYETCS HU3KHUM
YPOBEHb yuacTusi B AUCKYCCHH, COOOILeHre He CTPYKTYPUPOBaHO, MHPOPMALWs TPy JHA
151 BOCIIDUSITHSI.

CopepkaHue KpaTKOTO COOOIIeHHsI COOTBETCTBYET OCBeIlaéMOMY BOIPOCY, HO TIpH
TIOJTHOM PacKpbITHU TeMbl UMEIOTCSl HeTOUHOCTH, [eMOHCTpUpYyeTcsi cnaboe BriafieHUe
KaTeropuaabHBIM armapaToM, JaHbl PaBU/IbHbEIE, HO He apryMeHTHPOBaHHbIE OTBETHI Ha
YTOUHSIOIIE BOMPOCHI, y4yacTHe B [JHUCKYCCHU OTCYTCTBYeT, COOOIIeHWe He
CTPYKTYpPHPOBaHO, MH(opMallysi TPYHa /iJIs1 BOCIIPUSITHSI.

4) Bonipochl K py0e)XHBIM KOHTPO/IbHBIM padoram (ITK-1, ITK-3):

LN LN =
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Bomnpocs! k 1 pybexHoit padore

[TonsiTHe 0 UzeasTbHOM U peasbHOM MOBEPXHOCTH.
AHasii3 TIOBePXHOCTH MeTO/IOM OBICTPBIX 3/IEKTPOHOB.
Posib MOBEpXHOCTU Y TPaHM pas3/iesia B COBPEMEHHOW TeXHOJIOTUU U (PU3MKe.
AHanu3 NoBepXHOCTU MeTO/I0OM AU(pakLy Me/JIeHHBIX 3/IeKTPOHOB.
ATtoMapHO-uucTas 1oBepxHocTb. CocrosiHve Tamma, IIokiu.
MeToj, nudpakuyy peHTTeHOBCKUX JTyUel Mo/, CKOb3SLMMU YI/IaMHU.
BrIcTpBIe 1 Me/i/IeHHbIe TOBEPXHOCTHBIE COCTOSHUS.
AneKTpoHHast OyKe-CeKTPOCKOIHS.
JByxmepHsble peleTku bpass.

. [loneBast N”OHHasi MUKPOCKOTIHS.

. ATOMHBIE MOJie/Td CBePXCTPYKTYP Ha NTOBEPXHOCTH MOJIYTIPOBOSHUKOB.

. MeTtog, peHTreHOBCKOM (hOTO3/IeKTPOHHOM CIIEKTPOCKOTIHH.

. [ToBepxHOCTHas1 TPOBOAUMOCTb.

. DJIeKTPOHHas1 CrieKTPOCKOMusi. CrieKTp BTOPUUHBIX 3/IEKTPOHOB.

. AKIIerITOpHbIe ¥ JJOHODHBbIE TIOBEPXHOCTHBIE COCTOSIHUS. M3rub sHepreTHyecKux 30H

BO/TM3U MTOBEPXHOCTH.




16.
17.
18.
19.
20.

21

MeTo/ TYHHE/IbHOU CTIeKTPOCKOTTHH.
fueiika Burnepa-3eiitiia.

[ToneBast MIOHHAST CTIEKTPOCKOTIHSI.
Pab6ora Beixoza. Metog KenbBuHa.
Mertoz ¢HOoTONpOBOAUMOCTH.

. SInenue afcopOIUK U 1ecOpOIMM Ha TIOBEPXHOCTH TBEP/IbIX TeJl.
22,
23.

Mertop 3¢ dexTa noss.
dopmrpoBaHUe HAaHOCTPYKTYP.

24. VITOYHUKU U aHA/IU3aTOPbI UOHOB.

Bonpocs! Ko 2 pydexxHo# padoTe

BosnukHoBeHHe o6sactu ripoctpaHcTBeHHoro 3apsifa (OI13) Ha MOBepXHOCTH M TIpU
KOHTaKTe reTepOCTPYKTYP.

Meto/, s/1eKTpoHHOM OrKe CrIeKTPOCKOITHH.

[TocTpouTh 30HHYIO JUarpamMMy [Jisi TIOBEPXHOCTH COOCTBEHHOTO TOTYTIPOBO/IHUKA.
CobcTBeHHbIe ¥ HecOOCTBeHHbIE TOBEPXHOCTHBIE COCTOSIHUSI.

TyHHe/bHas1 CIIeKTPOCKOIHS

KoHTakTHass pa3HOCTb T[OTeHLMaJ0B B TeTeporepexofie Ha IpuMepe MeTasul-
TOJIyTIPOBO/IHUK.

[ToBepxHOCTHast MPOBOAUMOCTb. D deKT moJisi.

Merto/ peHTIeHOBCKOM ()OTO3/IEKTPOHHOW CIIEKTPOCKOITHH.

OnpefenuTh KOHTAaKTHYI0 pa3HOCTh MOTEHLUAIOB M0 BOJIbT-aMIIEPHON XapaKTepUCTHKe.
OcobeHHOCTH aTOMapHO-YHCTON MOBEPXHOCTH.

ONeKTPOHHas CIIeKTPOCKONUS. AHaIM3aToOPhbl SHEPTyU 3/IeKTPOHOB.

[TocTpouTs 30HHYIO AUarpaMMy C MHBEPCHOHHOU IPOBOJUMOCTBIO.

[Mporecce! afcopbiuK 1 ecopOLIMK Ha TOBEPXHOCTH KPUCTA/IJIOB. Y paBHeHUs1 PUKa.
Mertoz (OoTONpPOBOAMMOCTH [J151 aHa/IM3a pealbHOW TTOBEPXHOCTH.

Kak Ha aToMapHO-UKCTOM MTOBEPXHOCTH KPEMHUsSI MOTYT ObITh U30THYTHI 30HBI U TIOUEMY?
Crioco6blI 1MoJTyueHus1 aTOMapHO-YHCTOW TTOBEPXHOCTH.

Orntryeckrie MeTO/bl UCC/IeJ0BaHUS TTIOBEPXHOCTH.

Paccunrats TomimHy OI13 o BonbT-(hapagHoil xapakrepucTrke 6apbepa HIoTTku.
Biusinue okpyskarollieli cpefibl Ha COCTOSIHUE [TOBEPXHOCTH KpPUCTasla.

MeTo/ peHTIeHOBCKOH AK(paKLii TOBEPXHOCTH M0/, CKOb3SILMMHU JyuyaMHU.

[TocTpouTb 30HHYIO JAMarpaMMmy KpeMHHsI N-TUMA, C aKLeNTOPHO-T0J00HBIMU
NOBEPXHOCTHBIMU COCTOSIHUSIMU.

5) IIpumeps! TecToBbIX 3ajaHuii o gucuumimne (ITK-1, ITK-3):

He nipegycmoTpeno

KpuTepuu onjeHUBaHMA:
Bcero B TecTe 25 BonpocoB. 3a KaXKZbIil MPaBU/IbHBIN OTBeT — 1 Gas.

IIpoMe)XyTOUHBIN KOHTPOJIb - UTOTOBasi OL[eHKAa 3HAaHWM CTYZeHTa, OCYLeCTB/SeTCs 10

HaKOTUTE/IbHONW CHUCTEMEe CyMMHDOBaHHEM 0ajlioB, TOJIyUYeHHBIX B TIPOLIECCE TEKYLIero |
pyOeXXHOT0 KOHTPOJISI.

@dopma rpoMe)XyTOUHOT 0 KOHTPOJISI — SK3aMeH.

[TpoBesieHMe TeKylllero W TPOMEXYTOUHOTO KOHTPOJSI M0 [JUCLMIUVIMHE OCYILeCTB/sIeTCS B
cootBeTcTBUM C [Tonoxkenuem COT'Y.!

! TlomokeHre O TEKYIleM KOHTPOJIe YCIEeBAeMOCTH WM TIPOMEXYTOUHOW arTecTaiyd OOYJYaroluxcs Mo

obpa3oBaTe/lbHBIM TPOrpaMMaM  BBICIIIETO 00pa3oBaHMs — TIporpaMMaM 0OakanaBpuiaTa, MarvMcTpaTypbl |



MeTtoauka GopMHPOBaHUs Pe3y/IbTHPYIOIIEH OIleHKH’

B xopie TeKyI1iero KOHTposist CTyieHTbI MoryT Habpats 0-100 6auios:

1 —s1 pyOe)xHasi aTTecTalUsA - MaKCMMaJIbHO 50 0a/1/I0B; U3 HUX:

Ot 0 mo 25 6annoB (pyOekHas aTTecTalyis) — TeCTUPOBaHHe B IjeHTpe TectrpoBaHust COI'Y
WM KOHTPOJIbHas paboTa;

Or 0 pgo 25 GannoB(Tekylras OIeHKa) — akKTWBHasg paboTa 3a [JaHHBIM Iepuof Ha
CEMHUHAPCKUX (TIPAKTUUECKUX) 3aHSTHSIX

2-51 py0e)xHas aTTecTalyua — MaKCUMasIbHO 50 0a/1/10B; U3 HUX:

Ot 0 g0 25 6anioB (pybeskHasl aTTecTalysl) — TECTUPOBaHUe B LieHTpe TectrpoBanusi COI'Y;

Ot 0 g0 25 6annoB (TeKyias OlleHKa)— aKTHBHast paboTa 3a JaHHBIN TeproJ Ha
CEMHUHAPCKUX (TIPAKTUUECKUX) 3aHSTHSIX

ITpoMe)XXyTOUHBIN KOHTPOJIb:

J1s 3K3amMeHa:

3a yCTHBIM OTBeT Ha 3K3amMeHe CTyZeHT rnosydaet 0-50 6anios.

CTy/IeHTbI, TIOJTyUHBIIIHE B XO/le TEKYIIero U pyoe>kKHoro KOHTpoJisi 56-100 6aios,
aBTOMAaTHUECKH TMOTyJaroT «OK3aMeH».
Pe3ynbTHpYyIOILjasi OLIEHKa CKJIa/[bIBAaeTCs o cooTBeTcTBYIOIel BPC dopmyie.

II1kana UTOroBoOM aKaeMHUUeCKO# yCrieBaeMOCTH CTY/IeHTOB
10 AUCIUILIHHE

Cucrema onerox COI'Y
dopma KOHTpOJIsA Cymma 6a/110B Ha3Banue
86 -100 OTJINYHO
OK3aMeH 71-85 XOpOLIO
56-70 Y/IOBJIETBOPUTEJIBHO

Bonpocsi g5 noaroroBku K 3k3ameny (IIK-1, ITK-3):
[TonsiTe 0 UeanTbHOM U peasbHOM MOBEPXHOCTH.
AHasi3 TTIOBePXHOCTH MeTO/IOM OBICTPBIX 3/IEKTPOHOB.
Posib MOBEPXHOCTU Y TPaHM pas3/iesia B COBPEMEHHOW TeXHOJIOTUU U (PU3HKe.
AHanu3 NoBepXHOCTU MeTO/I0M IU(PpakKLMK Me/JIeHHBIX 3/IeKTPOHOB.
ATtoMapHO-uucTas 1oBepxHocTb. CocrosiHue Tamma, LTokiu.
Metoj, nudpakiy peHTTeHOBCKUX JIyUel MOJ, CKOb3SMMU YI/IaMHU.
BrICTpBIe 1 Me/i/IeHHbIe TOBEPXHOCTHBIE COCTOSHUSI.
OneKTpoHHast OrKe-CreKTPOCKOIHS.
JByxmepHble peleTku bpass.
. [loneBast NOHHAas1 MUKPOCKOIIHS.
. ATOMHBIE MOJie/T CBePXCTPYKTYP Ha NTOBEPXHOCTH MOJIYTIPOBOSHUKOB.
. MeTo/; peHTreHOBCKOM ()OTO3/IEKTPOHHOM CIEKTPOCKOTHH.
. [ToBepxHOCTHas1 TPOBOAUMOCTb.
. DJIeKTPOHHas1 Cr1eKTpPOCKOIUs. CrieKTp BTOPUUHBIX 3JIEKTPOHOB.
. AKIIerITOpHBIE U [JOHOPHbIE TIOBEPXHOCTHBIE COCTOSIHUS. VI3rnb sHepreTruecKnx
30H BO/IM3U MTOBEPXHOCTH.

BHLOoNnhkWN =

= e
U~ WNRFO

cneuuanurera B COI'Y (B mocnenneii pegakimu ot 08.07.20 r. TIp. Ne 173).

2 B cootBerctBuu C IMonoxenrem o BPC oljeHMBaHUs 00yYarouXcs O4HOM (GOpMbI 110 00pa3oBaTeIbHbIM
MporpamMMamM BbICIIIEro oOpa3oBaHusi — MporpamMmam OakamaBpuata u creruanutera B ®I'b6OY BO COT'Y (ot
05.03.2018 r., ip.Ne 47)
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Metog, TYHHe/IbHOM CIIeKTPOCKOIIHH.

fueiika Burnepa-3eiitiia.

[ToneBast NOHHASA CITEKTPOCKOIHSI.

Pab6ora Beixozsa. Metog KenbBuHa.

Mertoz ¢HOoTONpOBOAUMOCTH.

SIBieHue azcopOIMU U lecopOLIMY Ha TTIOBEPXHOCTH TBEPAbIX TeJl.

Mertop 3¢ dexTa noss.

®opMHpoBaHye HaHOCTPYKTYP.

VTouHMKY ¥ aHa/IM3aTOPbl HOHOB.

BosHukHOBeHHe 06s1acTv npocTpaHcTBeHHOro 3apsifjia (OI13) Ha MOBepPXHOCTH U
TIPU KOHTaKTe IeTepOCTPYKTYP.

Meto/, 5/1eKTpoHHOM OrKe CrIeKTPOCKOMUH.

[TocTpouTh  30HHYIO  JWarpaMMy [ TIOBEPXHOCTH  COOCTBEHHOTO
T10JTyTIPOBOJIHUKA.

Cob6cTBeHHbIe M HeCOOCTBEHHBIE TIOBEPXHOCTHBIE COCTOSTHHSL.

TyHHebHasi CIIeKTPOCKOIHS

KoHTakTHasi pasHOCTb MOTEHLMA/JIOB B reTepoliepexo/ie Ha IpUMepe MeTasul-
T1OJTYTIPOBO/JIHUK.

[ToBepxHOCTHasi NPOBOAUMOCTh. D HeKT MoIs.

MeTo/, peHTreHOBCKOM ()OTO3/IeKTPOHHOM CIEKTPOCKOUH.

OnpefenUTs KOHTAaKTHYH) PpasHOCTb [OTEHLUAJIOB 10  BOJIbT-aMIIEPHOMU
XapaKTepUCTHKe.

OcobeHHOCTH aTOMapHO-YHCTOU MTOBEPXHOCTH.

O/eKTPOHHas CIIeKTPOCKONUs. AHanM3aTophbl SHEPryY 3/IeKTPOHOB.

[TocTponTs 30HHYIO AUarpaMMy C MHBEPCUOHHOU MPOBOJVUMOCTBIO.

IMporeccel afcopbiuuu U AecopOLMK Ha TOBEPXHOCTH KPUCTA/JIOB. YpaBHEHUs
Duka.

MeTo/, ¢OoTONPOBOAMMOCTH [i/1s1 aHa/IM3a peajTbHON OBEPXHOCTH.

Kak Ha aToMapHO-YMCTOM TIOBEPXHOCTH KPEMHUSI MOTYT ObITh M30THYTHI 30HbI U
rnoyemy?

Crioco6blI 1oJTyyeHus1 aTOMapHO-YHCTON TTOBEPXHOCTH.

Orntrueckrie MeTO/bl UCC/IeZl0BaHUS TIOBEPXHOCTH.

Paccuutate TonmumuHy OII3 1o BosbT-(hapagHON XapaKTepucTHKe Oapbepa
ToTTkM.

BiusiHue okpyskarolel cpeipl Ha COCTOSIHUE ITOBEPXHOCTH KpUCTasla.

MeTo/, peHTreHOBCKOM AU(pakKLiiy MOBEPXHOCTH M0/, CKOJIb3SIILMMHA JTyYaMH.
[TocTpouTh 30HHYIO AMArpaMMy KpPeMHHSI N-TWMA, C aKLeNTOPHO-TI0J00HBIMU
MOBEPXHOCTHBIMU COCTOSIHHSIMHU.

IToka3aTenu u KpUTEpHUHA OLl¢cHUBAHUA KOMHETEHI.[I/Iﬁ Hd PA3/IMYHBIX 3TallaX UX

(l)OpMI/IPOBaHI/Iﬂ, OINMCaHMeE IIIKd/I OIléeHUBAHUA

YpoBeHb chopMHPOBAHHOCTH KOMIIETeHIHI




«MHUHMMAa/TbHBIA
YPOBeHb
HE JOCTUTHYT»
(MeHee 55 6a/1710B)

«MuHAMa/IBHBIH
YPOBEHb»
(56-70 6as1710B)

«CpeaHuil ypoBeHb»
(71-85 b6as10B)

«BBICOKHH YPOBEHBb»
(86-100 6a/10B)

Komnemenyuu He
cchopmMupoeanbil.

Komnemenyuu
cchopMupoeanbil.

Komnemenyuu
cchopmupoeaHbil.

Komnemenyuu
cchopmupoeaHbil.

3HaHusi oTcyTcTBYIOT, | ChopMuUpoOBaHbI 3HaHus oOIIMpHbIe, | 3HAHUS TBEp/ible,
yMeHHSI U HaBbIKM He | 6a30Bble CTPYKTYPHI | CUCTEMHBIE. apryMeHTHPOBaHHbIe,
copMHpOBaHHI. 3HaHUM. YMeHust HOCSIT | BCECTOPOHHUE.
YMeHus: pparMeHTapHbI | PeNPOAYKTUBHBIN Ymenust YCITeLTHO
u HOCAT | Xapakrep, NIPUMEHSIIOTCS K
PEernpOoyKTUBHBIN TIPUMEHSFOTCST K | pelleHH0 KaK THITOBBIX,
XapakTep. peLIeHHI0 THUIOBBIX | TAK W HeCTaH/IapTHBIX
JemoHcTpupyeTcs 3aJaHui. TBOpPYECKUX 3a/laHUM.
HU3KUH YPOBeHb | J[eMOHCTpHUpYeTCs IeMoHCTpUpyeTCs
CaMOCTOSITeTbHOCTH JOCTaTOYHBI YPOBEHb | BBHICOKUH yPOBEHb
MPaKTUYeCKOT0 HaBbIKa. | CAMOCTOSITE/TbHOCTH CaMOCTOSITE/TbHOCTH,
yCTOHUMBOTO BBICOKasi a/laliTUBHOCTh
MPaKTUYeCKOTO HaBbIKa. | MPAaKTHUYeCKOr0 HaBbIKa
OnucaHue KpUTepHeB OLeHUBaHUS
Ob6yuatomuiics O6yuaroruiics Ob6yuatormuiics O6yuaromuiics
JeMOHCTPUDYeT: ZIeMOHCTPHPYeT: JIeMOHCTPUDYeT: JIeMOHCTPUPYeT:
- CYILeCTBeHHbIE | - 3HaHUWS | - 3HaHWe W TOHWMaHue | - riyboKme,
npobesbl B 3HAHUSX | TEOPETUYECKOTO OCHOBHBIX  BOIIPOCOB | BCECTOPOHHHE u
yueGHOro Marepuara; Marepuana; KOHTPOJIMPYEMOT0 apryMeHTHpOBaHHbIe
- JIOTTYCKAIOTCS | - HETIO/IHbIe OTBETHI Ha | 00beMa IPOrpaMMHOIO | 3HaHHS TPOTPAMMHOTO
MIPUHLUIHA/TBHbIE OCHOBHBIEe  BOTIPOCHI, | MaTepHana; Marepuana;
OIIMOKY TIpY OTBETe Ha | OMOKM B OTBETe, | -  TBepAble  3HAHUWSA | - TIOJIHOE TIOHUMaHhe
OCHOBHbIE  BOTIPOCHI, | HEJJOCTaTOYHOE TEOpeTUYeCKOTro CYIIHOCTH "
OTCYTCTBYeT 3HaHWe U | IOHMMaHWe CYL[HOCTH | MaTepuasa. B3aUMOCBSI3U
MOHVMaHHe OCHOBHBIX | H3/1araeMbIX BOTIPOCOB; | -CIIOCOOHOCTH paccMaTpUBaeMbIX
TIOHSTUM U KaTeropuii; | -  HeyBepeHHble W | yCTaHaB/IMBaTh Y | TIPOLIECCOB U SIBJIEHUH,
-HeTIOHUMaHHe HETOUHble OTBeTbl Ha | OOBSCHSATH CBSI3b | TOUHOE 3HaHUe
CYLL{HOCTH JIOTIOTHUTE/TbHbIE MPakTUKA U TEeOpHH, | OCHOBHBIX TIOHATHH B
JIOTIO/THUTE/IbHBIX BOIIPOCHI; BBISIB/IATh paMKax 00cyKJaeMbIX
BOIPOCOB B paMKax | - He/[0CTaTOYHOe | MPOTUBOPEYHs, 3a/1aHul;
3aJjaHuni; BJIaJIeHHe JIUTepPaTypoH, | mpobiembl u| - CrIocoOHOCTh
- OTCYTCTBHE YMeHMs | peKOMeH/I0BaHHOMN TeH/IeHLIU pa3BUTHS; yCTaHaB/IMBaTh u
BBITIOJTHSITh MpOrpamMMoi - TpaBU/IbHBIE U | OOBSACHSATD CBSI3b
NpaKTUYeCKue 3aflaHuisl, | JUCLIUTUIMHBI; KOHKDeTHBIE, 0e3 | MpakKTHKU 1 TEOPHUH;
MpelyCMOTpPEHHbIE - ymenue 6e3 TpyOBIX | TpyOBIX ommboK, | - JIOTUYeCKU
TpOrpamMMoi omboK peliaTh | OTBETHI Ha | TIoC/iejoBaTe/bHbIe,
JVCLIVTIIHBI; MpaKTUYeCKue 3aflaHusl, | OCTaB/IeHHbIe copiepKaTesibHbIe,
- OTCYTCTBHE | KOTOpbIE c/ieflyeT | BOTIPOCHI; KOHKDEeTHbIe "
T'OTOBHOCTH BBITIO/THUTb. - yMeHHe  pellaTh | MCUepIIbIBAIOL[He
(criocobHOCTH) K MpakTUYeCKWe 3a/laHusl, | OTBETHI Ha BCe 3a/laHMs,
JUCKYCCMM W HU3KYIO KOTOpbIe crenyeT | a TaKXKe
CTerieHb KOHTaKTHOCTH. BBITIO/THUTD; JOTIOJTHUTE/IbHbIe
- B/aJleHMe OCHOBHOM | BOIPOCHI
JIATEepaTypou, 9K3aMeHaTopa;
peKOMeH/|0BaHHON - yMeHHe  pellIaTh
MpOrpamMMoi TIpaKTUYeCKHe 3a/jaHus;
JTUCLIATUTHHEI, - cBobo/iHOE
- Hanuure coOCTBEHHOM | MCIOMb30BaHHe B




000CHOBaHHOM OTBeTaX Ha BOIPOCHI
MO3ULMH 10 | MaTepuasoB
00CyX/1aeMbIM peKOMeHZI0BaHHOM
BOIPOCaM. OCHOBHOMU u
Bo3mMoxxHBI JIOTIO/THUTeTbHOM
He3HauuTeTbHbIe JIUTepaTypsblL.
OTOBOPKM U HETOUHOCTHU
B PacKpbITUU
OTJIe/TbHBIX TIOJIOYKEeHUI
BOIIPOCOB,
MPUCYTCTBYET
HEeyBepeHHOCThb B
OTBeTax.
OneHka OneHka OneHka OneHka
«Hey/IOBJIETBOPHUTE/b | «y/AOBJIETBOPUTEJBHO | «XOPOLIO» / «3aUTEHO» «OTJIMYHO» /
HO» /He 3a4TeH0 » / «3a4TEHO» «3a4YTeHO0»

9. YueOHO-MeTOoAuUeCKOe U MHH(OpMaIHOHHOE o0ecreyeHHe AUCIMILIMHBI

YueOHUKU OJIeKTPOHHbIE
HaumeHnosanue ABTOD Tlop, W3aHNUS
V3/laHUs
OcHOBHBIE
®u3rKa MNOBEPXHOCTU 3. 3eHryun M.: mup,
1990r.
[ToBepXHOCTU U rpaHULIBI @. bexureaT M.: mup,
pa3sziesia noJynpoBOJAHUKOB P. DHpepnaiin 1990r.
BBegenuve B pusuky M. I'patTOH 2000r.
TIOBEPXHOCTHU
Mertopp! aHaM3a MOBEPXHOCTU ITox peg. A. M.: mup,
3aH/IePHBI 1979r.
BBenenue B ¢hu3uKy K. Oyda M,: HayKa
MOBEPXHOCTHU B.T". JIudiumig 2006r.
A.A. CapanvH
A.B. 3otoB
M. Karasma
JornosiHuTenbHbIe
A jcopOIoHHbBIE TIPOLIeCChI Ha B. ®. Kucenes, M.: HayKa,
IIOBepXHOCTH I0J1ynpoBoAHUKOB | O.B. Kpbuios 1978r.
Y IU3/71eKTPHUKOB
[ToBepxHOCTHBIE CBOMCTBA ITog pen. M.I'puHa M.: mup,
TBEepP/bIX TeJl 1972r.
Pu3KKa-XUMHUs [TOBEPXHOCTU K.P. Bonbkenwrerin | M.: Hayka,
T10JIYTIPOBOAHUKOB 1981r.
[ToBepxHOCTHBIE CBOMCTBA C.N. P>xaHoB M.:
TBePABIX Tesl I'octexusg,
1987r.
YueOHO-MeToJuUecKre ocobust
®u3rKa MOBEPXHOCTUA U A. TI. brives 1992r.
TOBEPXHOCTHBIX SIBJIEHUI
Metoueckue yKa3aHUs K 2005r.




| nabopaTopHeEIM paGoTam | | |

3/IeKTPOHHBbIe OH0/IMOTeUHbIe CHCTEeMBI, C KOTOPbIMH Yy COT'Y umMeercsi AeHCTBYIOIIUH
AOrOBOP, COBpeMeHHble TmpodeccHoHa/bHbIe 0a3bl, MH(OPMALMOHHbIE CIPABOYHbIE
CHUCTEeMBI:

— eLIBRARY.RU [DnekTpoHHbI pecypc]: Hay4Hasi 3meKTpoHHas Oubsmoreka. — URL:
http://www.elibrary.ru.

— Basa gannbix «9BC elibrary»: http://elibrary.ru

— MN3parensctBo «HOpaiiT» [3neKTpoHHBIN pecypc]: 37eKTpOHHO-0Mb/MoTeUHast CUcTeMa. —
URL: http://biblio-online.ru.

- YHuBepcuteTcKass OuOmioTeka online [DnekTpoHHBIN  pecypc]: 3/1eKTPOHHO-
oubmoTeunas cuctema. — URL: http://www.biblioclub.ru.

— CnpaBoyuHasi ripaBoBasi cucreMa KoncynbrantlIntoc. — URL: http://www.consultant.ru/.

— UndopmaimoHHo-npaBoBoii roptan «["apant». — URL: http://www.garant.ru/.

10.Marepua/ibHO-TeXHUUECKOEe OCHALeHue JUCLIUII/IMHBI:

Aya. 21 YueOHbIe ayfUTOPHUH /I TIPOBeJeHHUS] 3aHATHH JIEKI[HOHHOTO THIMA:
TpernofiaBaTeIbCKUi CTOJI; CTYJI; CTOMbI 00yUarOLMXCs; CTY/bsI; Kadepa; K1accHast JocKa

Aya. 21 YueOHble ayfUTOPHUH AJIsi MPOBe/eHUs] J1a0OPATOPHBIX 3aHATHH, KYPCOBOIO
NPOEKTHPOBAaHMA (BBINO/THEHUS] KYPCOBBIX pab0T), IpPynmoBbIX M HHAMBH/YaJTbHBIX
KOHCY/IbTall¥, TeKyIlero KOHTPOJsA M MNPOMEeXYTOYHOH arrecTaliid, a TakKxke
CaMOCTOATe/IbHON PpabdoThl  00yuyaroIUXCs: TperofiaBaTe/NbCKUd  CTOM;  CTYJ;  CTOJIBI
obyuarolmxcs; CTymbs; Kadezpa; KiaccHas 0CcKa

Ayp. 15 Jla6oparopum: OO6opymoBaHue [jis MPOBeJEHUsT J1abOPaTOPHBIX pabOT 10 KypCy
«Pu3MKa TIOBEPXHOCTH»

Ayp. 27 KOMNIbIOTEepPHBIE K/1ACChI: TIPero/iaBaTe/IbCKUi CTOJI, IPerno/iaBaTe/lbCKUi CTYJI, CTOMbI
o0yuarol[uxcs, CTyJbs, K/acCHas MA0CKa, MYJIbTHUMEeAUMHBIA KOMIUIEKC (IPOeKTOp, 3KpaH),
kosioHkH, ITK mperiogaBatesnsi, [TK oOyuaroruxcsi, mporpaMmmHoe obecrieuenue: Adobe flash
player 31; Adobe reader 10; Java 6.0; K-Lite Codec Pack; Win rar; Microsoft Office 10;
Microsoft Visio 10; Kaspersky Endpoint Security gist 6u3Heca; KoHCy/bTaHT T1HOC

Bub/iMoTeKka, B TOM UMC/Ie YMTAbHBIN 3a/1: CTOJBI , CTY/bs, ITK oOyuaromnuxcs, mporpaMMHOe
obecrnieuenurie: Adobe flash player 31; Adobe reader 10; Java 6.0; K-Lite Codec Pack; Win rar;
Microsoft Office 10; Microsoft Visio 10; Microsoft Visual studio; Kaspersky Endpoint Security

CocTaB JIMI[eH3MOHHOT0 ¥ CBOOO/{HO PacpoCTPaHAEMOro NPOrpaMMHOr0
o0ecrnieyeHusi, B TOM YHCJ/I€ 0T€YeCTBEHHOT0 MPOU3BO/ICTBA

No HaumeHoBaHue Ne foroBopa (/MijeH3us)
n/n



http://www.elibrary.ru/
http://www.garant.ru/
http://www.consultant.ru/
http://www.biblioclub.ru/
http://biblio-online.ru/
http://elibrary.ru/

Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot

1 04.2016 .
Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot
2.
04.2016 1.
AHTUBUpYCHOE Ne17E0-180222-130819-587-185 ot 26.02. 2018 mo
3. nporpaMMHoe obecrnieuenrie | 14.03.2019 r, npoaena go 2021 r.

KasperksyTotalSecurity

[Mporpamma asisi OBM «bank | Pa3paborka COI'Y CBuzeTensCTBO 0

4 BOIMPOCOB /1/151 KOHTPOJISA roCyJ,apCTBEHHOM pervcTpaljiy porpammsl Ji/1s
) 3HaHU» 9BM Ne2015611829 ot 06.02.2015 r. (beccpouHo)
CiscoWebex- Cucrema | OOO Aiicrekznorosop Ne /183-2020 ot 10.08.2020-
5. TIpOBe/ieHNs] BeOWHApOB. 10.08.2021 r.

11. JIucT 0OHOB/IeHHSs/ AKTya/TH3aLHH
[Iporpamma akTyanv3npoBaHa: IlepeCMOTpPeHa, J0I0/IHeHa.



BHeceHHble M3MeHeHMs 1 I0TI0/IHEHUs YTBeP)K/leHbl Ha 3ace/jaHny Kadezpsl (pU3MKH
KOH/ZIeHCHPOBAHHOI'O COCTOSIHUS

ITporokon 3acemanust Kadeapsl oT 30.06 2020 r. Ne 9.



