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1. CTpykTypa 1 0011asi TPYA0EMKOCTb U CIUIIINHbBI

OO0111ast TPYI0EMKOCTD JUCIUILTAHBI COCTABIISET 4 3aueTHbIe eaquHuIb (144 yaca).
dopMa NPOMEKYTOUHON aTTECTALUU — IK3AMEH

Ounas popma
oOyueHus

Kypc 4

Cemectp 1

Jlexuuun 18
[IpakTHuecKkue 3aHATHI 18
JlabGoparopHsbie 3aHATHS 36
Koncyapranuun -
WToro ayiuTOpHBIX 3aHATHI 72
CamocTosTenbHas pabora 36
Kypcosas pabora -
DK3aMeH 36
OO0111ee KOJUYECTBO YacOB 144

2. Ilean ocBoeHHSI TUCHHUILIMHBI

JUis M3y4eHus: JUCUMIUIMHBI HEOOXOIMMBbl 3HAHUS M YMEHUs, MOJTY4YE€HHbIE CTYJIE€HTaMU B

pe3yabTaTe OCBOCHUS AUCHUIUIMH 001el (pu3uKH, GU3NKU TBEPAOTO Tea U MOTYIPOBOTHUKOB.
enn ocBOCHMS AUCLUIUIMHBI

- JaTh 3HAHHS O CTPYKTYpe U (PyHIaMEHTAJIbHBIX (PU3NYECKHUX MPOLECCaX HA MOBEPXHOCTH
KOHJICHCUPOBAHHBIX CPEJl U IPAHULIAX pa3leiax.

- natb 0030p pa3BUTHA (HU3UKH IOBEPXHOCTH B HAYKE U TEXHUKE.

- paccMOTpeTh PEKOHCTPYKIMIO IOBEPXHOCTH U CHOCOOBI €€ OMUCAaHHUA C IOMOIIBIO
CBEPXPEIIETOK.

- 03HAKOMUTBCA C COBPEMEHHBIMU METOAMHU U3y4EHUs IOBEPXHOCTH TBEPABIX TEJ.

- BbIpaboOTaTh NMPAaKTUYECKUE HABBIKM paOOThl HA COBPEMEHHBIX YCTaHOBKAX M Mpubopax mo
UCCJIEI0OBAHNIO TIOBEPXHOCTU U IPAHUILIBI Pa3ea.

3. Mecro qucuuniaunsl B crpykrype OIIOII: Ba3zoBast ywacts. 51.B.06.03

Jannast yuyeOHas aucuuiianHa BkItoueHa B pasfaen b1.B.06.03. OobmenpodeccuoHambHbIH
OCHOBHOI1 0Opa3oBarenbHON mporpaMMel 03.03.02 ®@usuka. OcBauBaetcs Ha 4 Kypce, / ceMecTp.

Hucuumnnuaa "®duszuka nosepxHocTH" oTHocuTcs K pasgeny "Kypeel  kadenpsr"
npoecCHOHaNbHOr0 LUK, [ M3ydeHHs] TUCHUIUIMHBI HEOOXOJMMBbI 3HAHHUS U YMEHUS,
NOJIy4EeHHBIE CTYACHTaMH B pe3yJIbTaTe OCBOCHUS AUCHUIUIMH 001el Gpu3nku, GU3uKu TBEpAOro
TeJa U MOJIYPOBOIHUKOB.

4. TpeOoBaHuA K pe3yJbTAaTaM OCBOECHUS JUCHUIIMHBI
Komnerenmuu obyvaromerocs, GopMUpyeMbIe B pe3yIbTaTe OCBOSHUS AUCIUILTHHBL.
B pesynpraTe M3y4yeHHs NUCUUIUIMHBI OOyYaroUIMiicsl TOJDKEH 00sajaTh CIeAYHOIIMMHU
KOMIIETSHIUSIME (pe3yabTaTaMH OCBOCHHSI 00pa30BaTEIbHON IPOrPaMMBI):



Koanl o
v Coaep:xkanue KoMIeTeH UM
KOMIIeTeHIIUI
CIIOCOOHOCTBIO UCIIONB30BAThH CICIIHATM3UPOBAHHBIE 3HAHUS B 00J1aCTH
IIK-1 (bu3UKY U151 OCBOCHUSI MPOPUIBHBIX (PU3NUECKUX AUCITUTLIHH
TOTOBHOCTBIO IIPUMEHSATH Ha MPAKTUKE MPOPECCHOHATBHBIC 3HAHUS TEOPUHU
I1K-3 ¥ METOJI0B (PH3UYECKIX MCCIICIOBAHMIA

B3auMoCBs3b TJIAaHUPYEMBIX pPE3yJIbTATOB OOYYEHUS IO JUCIHMIUIMHE ¢ (hOopMUpYyEeMBIMU
komnerennuamu OITOIT:

(bu3MUYECKUX CBOWCTB
MMOBEPXHOCTHU T10
CPaBHEHUIO C
00bEMHBLIMU
CBOMCTBaMH.

- IOHSTHE PabOTHI
BBIX0/1a, KOHTAKTHOM
Pa3HOCTHU MTOTEHITUAIOB
MMOBEPXHOCTHOT'O
MOTEHIHAaa, U3ruda 30H
Ha MMOBEPXHOCTH,,
noBepxHocTtHoro OII3.

- COBPEMEHHBIE CTIOCOOBI
M3y4YEeHUs TOBEPXHOCTH.

o0Opa3oBaTenbHbIC
IPOTrpaMMBbI 110 Y4eOHBIM
npeaMeram B
COOTBETCTBUH C
TpeOOBaHUSIMU
00pa3zoBaTeNbHBIX
CTaHJapTOB

CIOCOOEH peniaTh
3a]1a9u BOCITUTAHUS U
JTyXOBHO-HPAaBCTBEHHOTO
pa3BUTHSA, O0yUYaIOUTNXCS
B yueOHOU U
BHEYyUeOHOU
JeSITeTHHOCTH

Konsi IInanupyemble pe3yJbTaThl 00y4eHHs,
KOMIIETEHIM i cooTBeTcTBYIOIIHE (hopmMupyembiM kKomnereHuusim OINOII
OI10I11
3HaTh YMmerb Buanern
[K-1 TOTOB Peajn30BbIBATh  |-pacCUUTATh BEJIMYMHY |CHOCOOEH MPUMEHSTh
o0Opa3oBaTenbHbIC paboTHI BBIXOJ1A IO COBPEMEHHBIE METOIUKH
NpOorpaMMmsl 110 HU3BECTHBIM IIApAMETPAM |y TEXHOJIOTUU
yue6HOMY Ipeamery B |IPHOOPHOM CTPYKTYPBL. | gprapusamuu
COOTBETCTBUH C - aHAJIM3NPOBATD 00pa3oBaTenbHOM
TpeOOBaHUSIMU TIOJySCHHBIC PESYILTATHL 1o rempHOCTH,
JKCIIEPUMEHTA
00pa3oBaTeNbHbIX JTUATHOCTHKHU U
- CTPOUTH 30HHBIE
CTaH/IapTOB OIICHUBAHMSI KAueCTBa
JarpamMmmbl p
FETEPOCTPYKTYD C 00pa3oBaTeNIbHOTO
Y4ETOM IIOBEPXHOCTHBIX |TPOLCCCA IO Pa3THEHbIM
COCTOSIHUIA. 00pa3oBaTeIbHbIM
- BBISIBJISITH 0COOEHHOCTH |[IPOrpaMmMamM
MOBE/ICHUS
MTOBEPXHOCTHBIX YPOBHEM
B IIPUOOPHBIX TEMEHTaX.
IK-3 0COOEHHOCTH rOTOB PEAIM30BbIBaTh  |CHOCOOEH PYKOBOJIUTH

HCCIIEI0BATEIbCKON
paboToii oOyuarommxcs
- HaBbIKaMU paboTHI Ha
HEKOTOPBIX YCTAaHOBKaX
10 UCCIIEIOBAaHHIO
(bu3nUecKUX napaMmeTpoB
MTOBEPXHOCTH.

- QHAJIM30M T0JTyYEHHBIX
pe3yIbTaTOB IS
YCOBEPIICHCTBOBAHUS
XapaKTEPUCTHK
NPUOOPHBIX CTPYKTYP

[Tpu npoBeneHNM yueOHBIX 3aHITUN 00ECIeunBaeTCsl pa3BUTHE Yy 00y4YarOUIMXCsS HABBIKOB




KOMaHHOU pabOThl, MEXKJIMUHOCTHOW KOMMYHHUKAIMH, IPUHATHS PEIICHU, TUIEPCKUX KaueCTB
(BKJItOUAsl MIPU HEOOXOIUMOCTH IPOBEIECHUE MHTEPAKTHBHBIX JIEKLUH, IPYNIOBBIX JUCKYCCHH,
POJICBBIX HUTIP, TPCHHUHIOB, AaHAJIM3 CI/ITyaI_II/Iﬁ U HMUTAIIUMOHHBIX MOI[CJICFI, npenoaaBaHue
JUCLMIUIMH (MoJynei) B (opMe KypcoB, COCTaBJIEHHBIX HAa OCHOBE pE3yJbTATOB Hay4HBIX
UCCIICIOBAaHM, B TOM YHCIIE C YYETOM PErHOHAIBHBIX OCOOEHHOCTEH W mpodeccHoHAIbHOMI
JeSITeIbHOCTH BBITYCKHUKOB U OTpeOHOCTEHM paboTonareineit).



[Beeaute TeKCT]

5. Conep:kanue U yueOHO-MeTOAMYECKAs KAPTA JUCIUILJIMHBI

HaumeHoBaHue TeM (BONMPOCOB),
HU3y4YaeMbIX 0 JAHHOMH
JUCIUILINHE

3angaTusa

CamocTosiTeibHas padoTa

CTYA€HTOB

np

1120

Coneprxanne

Yacer

®opMbl KOHTPOJIS

Jlutepa
Typa

Brenenue. IIpupona nosepxnoctu. Poib
MOBEPXHOCTH U I'PAHUI] pa3zesia B COBPEMEHHOMN
TexHosoruu u pusnke. [lonsTue o peanpHOi U
UJICaTbHOM MOBEPXHOCTH. ATOMapHO-YUCTas
MMOBEPXHOCTh, cocoTosiHuA Tamma, [llokiu.
BricTpble 1 MEIJIEHHBIE COCTOSIHUA.

30HHAas TEOpUsI TBEPABIX
Ten. TepMo-31eKTpoHHas
IMHCCUs

4

YcTHBIM ompoc,
COOOIIIEHHS 110
BOIIPOCAM TEMBI,

OcH.JIUT

[11-[2],

Jlom.out

(11, [3],

OCHOBBI IByMEPHOI KpucTauiorpaduu.
JIBymepHble pewietku bpasa. 3anucs s
OIMCaHUs CTPYKTYphI IOBEPXHOCTH. MaTpruyHas
3anuch. 3anuch Byna.

JIBymepHasi oOpaTHas
peuierka. 3oHa bpuinosHa

YcTHBIM ompoc,
JTOKJIaJ], KOHCIEKT,

OcH.JUT

[11-[2],

Jlom.out

(11, [3],

5-6

ATOMHasI CTPYKTYpa YUCTBIX IOBEPXHOCTEU.
ATOMHBIE MOJIEJIN CBEPXCTPYKTYp Ha
MIOBEPXHOCTHU MOJIYIPOBOJIHUKOB. Pentakcanus u
pEKOHCTPYyKIMS. PenakcupoBaHHbIE TOBEPXHOCTH
METAJIJIOB U MOJIYIIPOBOIHUKOB. CTPYKTYpHBIE
ne(EeKThl TOBEPXHOCTH.

YerHsl onpoc,
JTOKJIaJ], KOHCIEKT,

OcH.JUT

[11-[2],

Jlom.ut

(11, [3],

7-8

DIIeKTPOHHBIE MPOIIECCHI HA TOBEPXHOCTH N/N.
[ToBepxHOCTHas mpoBoAMMOCTh. PaboTa BbIXO/a.
AKIENITOpHBIE U JOHOPHBIE IOBEPXHOCTHBIE
cocTostHUS. M3rub sHepreTHyecKux 30H.
DHepreTUYecKuii CeKTp COOCTBEHHBIX
COCTOSIHMH aTOMapHO-YHCTHIX MOBEpXHOCTEH N/N

Mopens xene.
DNeKTpOHHAas CTPYKTypa
HEKOTOPBIX MOBEPXHOCTEH
Si(111) 2x1

Si (111) 7x7

YerHsl onpoc,
KOHCIIEKT, TOKJIaJ,

OcH.JUT

[1]-[2],

Jlom.ut

(11, [3],

9-10

DneMeHTapHbIe POIECCHl HA TTOBEPXHOCTH.
AncopOuus u necopouus. Kuneruka agcopOiumu.
Tepmuueckas necopOiusi. Kuneruka gecopOiuu.
JlecopOrinoHHast CIEKTPOCKOMHUS. DIIEMEHTapHbIE
npolieccsl Ha moBepxHocT. Juddysus.

N3oTepmbl afcopouuu.
Herepmuueckas necopOuust

YerHbI onpoc,
KOHCIIEKT, JOKIaJ,

OcH.JUT

[1]-[2],

Jlom.out

(11, [3],




OcHoBHbIe ypaBHeHus1. CiydaiiHoe OyK1aHue.
3akonbl Ouka

11-12 | DkcnepuMeHTaIbHbIC YCIOBHS U3yYEHUS TexHuKa HallbUICHUS B YcTHbIH ompoc, OcH.nut
IOBEPXHOCTHU. [loueMy HYKEH CBEPXBBICOKHM Bakyyme. OCHOBHbIE KOHCIICKT, 1OKJIaZ, [11-2,
BakyyM? OCHOBHBIE TOHATHS BaKYYMHOM noHsTusl. UcTouHUKN ﬁ(])nthT
TEXHUKHU. TexHMKa CBEpXBbICOKOro Bakyyma. CBB HanbuleHus. KBapuesbliit o
Marepuansl. CBB cucrema oTkauku. WU3MEPUTEIIb TOJILLUHBI
CBepxBBICOKOBAKYYMHOE 000pY/I0BaHUE. IIJICHOK. DKCIO3UIUSA
[IpuroroBneHnue aToMapHO YUCTOU MOBEPXHOCTH. 00pasIoB B razax.

Ckou. I[Iporpes. Xumuueckas o6padotka. MonHoe
paclbUICHHE U OTXKMUT.

13-14 | Meronsl aHanmu3a noBepxHocTH |. Judpakums. Jpyrue nudpakinoHHbIE YeTHbIi onpoc, OcH.nut
Judpakius MeJIeHHbIX 31eKTpoHOB (JIMD). MeTobl. [IpocBeunBaromas KOHCIIEKT, IOKIaZ, (1]-2],
[TocTpoenue DBanpaa s M3, Annaparypa 3JIEKTPOHHAS AUPPAKIIHUSL. '[Hl(]m[gi”
JAMD. Unrtepnperanus kaptunsl JJMO. ATOMHOE paccesiHue. T
Judpaxius ObIcTpbIX 251eKTpoHOB ([BD). DOTO31EKTPOHHAS
IToctpoenne OBanpaa s JIb3. Annaparypa TG paKIus U SJIEKTPOHHAS
JAB2. IB3 ananu3. PentrenoBckas nudpaxius oke-TudpaKius
nox ckonp3sumu yraamu (PACY).

[IpenomiieHrne peHTT€HOBCKUX JIy4el Ipu
cKoub3siiieM nageHuu. [loctpoenne OBanpaa Ui
PJICY u ocHOBBI KHHEMATHYECKOU TeOpUn
adpakuuu. DKCIepUMEeHTaIbHOEe 000py/JOBaHUE
g PJICY. CtpykTypHBIH aHau3 ¢ TOMOIIbIO
PACY.

15-16 | Meronb! ananu3a nosepxHocTH |l. DnexTponHas DOTOINEKTPOHHAS VYerHslii onpoc, OcH.niut
crniekTpockonus. O0mue 3aMeyaHus. cnektpockonus (OPIC). KOHCIIEKT, JIOKJIaj, [11-[2],
UyBCTBUTEIBHOCTH K MOBEPXHOCTU. CIIEKTP DOTOINEKTPUIECKUI J[Jl(])ntg?
BTOPHUYHBIX 3JIEKTPOHOB. AHAIIM3aTOPbI SHEPTUN 3¢ exT. o
3JIEKTPOHOB. DJIEKTPOHHAS 0KE-CHEKTPOCKOIUS DKCIEePUMEHTAITHHOE
(90C). dusznueckue NPUHLIHUIIBL. obopynosanue ®IC.

DxcnepuMeHTanbHoe obopynoBanwue st DOC.

ABanus3 ¢ ToOMOMIBIO METOIA




Oxe-ananu3. CekTpocKonus
XapaKTEPUCTUUYECKUX MMOTEPh IHEPTUU

oTepb dHepruu dekTponamu. CXI193
BBICOKOTO Pa3pelICHHsI.

anektporamu (CXIID23). CXIIDD riybokux
ypoBHE#l. CIIEKTPOCKONUS XapaKTEPUCTUUECKUX

DOC.

HUTOIr O 18 | 18 | 36 36
. JIJaGopaTopHbIie padoThHI
Copaep:kanue JUCHUILIMHBI. Ja6opaTopHbie pad
Ne Ha3zBanue paboTet O0beM gacoB ObopynoBanue Jlureparypa
paboTer AynutopHsie paboThl CamocTosiTeTbHBIE PAOOTHI
1 Pabota ¢ o6opynoBanuem ass 6 3 CBepXBEICOKOBAKYYMHasl (3:4,10)
TIOJIYYEHHS U U3MEPEHHS CBEPXBBICOKOTO yeramoBka
BaKyyMa.
2 Omnpenenenue pabOTHI BBIXO/a 6 2 VCTaHOBKa /1S H3MEPCHHs (6,10)
KOHTAKTHOU Pa3HOCTH
AJIEKTPOHA MOJYTIPOBOTHUKOB METOJIOM HoTeHIATOR
KenbBuHa.
3 HccreoBanue mOIympOBOTHUKOB 6 3 OKcriepuMeHTalbHAs (7.8,10)
MeTo1oM 3 deKTa mos. yeradosra
4 N3ydenne penakcanoOHHBIX MPOIIECCOB 6 2 OKCrepiMeHTabHAS (8,9,10)
Ha [TOBEPXHOCTH ycranoBka MOII-ctpykrypoii
5 HccnenoBanue moynpoBOTHUKOB 6 2 OKenepuMeHTabHas (4,7,89,10)
METOIOM OBEPXHOCTHOMN yeratopra
(bOTOMPOBOANMOCTH
6 N3ydenne Mopdoraoruu moBepXHOCTH Ha 6 2 Pactpossiii o1eKTpOHHbIH (4,9,10)

pPacTpoBOM FJIEKTPOHHOM MUKPOCKOIIE

MHKPOCKOII

IIpumevanus:




— Bce Buapl yueOHO# pabOTHI MOTYT MIPOBOJUTHCS AUCTAHIIMOHHO HA OCHOBAHHMH JIOKAIBHBIX HOPMAaTUBHBIX aKTOB.

— B nensx peanuzanuy HHANBUIYaIBHOTO ITOX0a K OOYUSHHIO CTYJACHTOB, OCYIIECTBISIONINX YIeOHBIH MpoLece 0 HHANBHIYIFHON TPAeKTOPHH B paMKax
MHIVBHAYAJIHHOTO pabovero Iana, M3y4eHne JaHHOH ITUCIUILIMHBI MOXKET OCYIIECTBIATHCS Yepe3 HHAUBHIyaTbHbIE KOHCYIbTAUH TPETIOJaBaTelsl O4HO, B YaCh
KOHCYJIbTAIIUH, [0 AJICKTPOHHOM MOoYTe, a TaKkkKe ¢ ucrosbzoBanueM Webex, miatdopmbl auctanumonHoro odydenus Moodle, nudHbiii KaOMHET CTyeHTa Ha caiTe
COI'Y, apyrux snementos DM1OC COI'Y.



[BBeauTe TeKCT]
6. O6pa3oBaTejibHbIe TEXHOJOTHHU

TpaauunoHHbIe JIEKIUN U MPAKTHYECKHE (CEMHUHAPCKHE) 3aHATHUSI C UCIOJIB30BaHUEM
COBPEMEHHBIX HHTEPAKTUBHBIX TEXHOJNOTHWH. JIEKIMH ¢ HMCHOJIb30BAaHUEM MYJIbTUMETUNHBIX
Ipe3eHTalMid, JeKUuu-Oeceqpl, JEKUUU-AUATIOTH, JBPUCTUYECKUE  JIKIUH, JIEKIIHH-
BU3YalIM3al[ui, NPAKTUYECKUE 3aHSATHS, CaMOCTOsITeNbHAas paboTa CTYIEHTOB, KOMIIBIOTEPHOE
TECTUPOBAHUE.

Jleknusi-quajor — coJepkaHue MoAaeTcsl Yepe3 Cepuio BOMPOCOB, HA KOTOPHIE CTYACHT
JIOJKEH OTBEYATh HEMOCPEJCTBEHHO B X0/J1€ JCKILIUH.

JlabopaTopHoe 3aHsiTHe - (opMa y4eOHOTrO 3aHATHS, MPU KOTOPOH CTYACHT TIOJ
PYKOBOACTBOM HpCHoAaBaTClid MPOBOJUT CCTCCTBCHHBIC WM HMMHUTAIHUOHHBIC SKCIICPUMCHTHI
WIH ONBITHI C IIEJIbI0 MOATBEPIKICHUS OTIECIbHBIX TEOPETHUYECKHUX MOJOXKEHUH OIpeleIeHHOI
yueOHOM AMCUMIUIMHBI, MPUOOpEeTaeT MPaKTUYECKUE HaBBIKK paboThl ¢ JabopaTopHBIM
o0opynoBaHueM, 000pyJOBaHUEM, BHIYMCIUTEIBHON TEXHUKOW, U3MEPUTENIBHOMN amnmapaTypou,
METOJUKON JKCHEPUMEHTANbHBIX HcclenoBaHuil. JlabopaTopHble 3aHATUS HE TOJBKO
3aKpEIUISIOT TEOPETHUECKHUE 3HAHUSA, HO M TMO3BOJISIIOT CTYACHTY TNTyOOKO H3ydaTh MEXaHHU3M
IMPUMCHCHUA ITUX 3H21HPII>1, OBJIaJA€BaThb Ba’>XHbIM JJIA Crienuajamcra YMCHHUEM
HHTCJUICKTYAJIbHOT'O IMPOHUKHOBCHUSA B TC €CTCCTBCHHO-TCXHUYCCKUC HJIUM NPOU3BOJCTBCHHLIC
MIPOIIECCHI, KOTOPBIE HCCICAYIOT Ha J1abopaTopHOM 3aHsTHH. [loj BIusHUEM 3TOW (HOPMBI
3aHATHHI CTYACHTOB YaCTO BO3HHUKAIOT HOBBIC HACH HAYYHOTO M TEXHUYCCKOI'O XapaKTepa,
KOTOpBIE  HCIIOJIB3YIOTCA B KYpPCOBBIX, KBaJM(UKALUOHHBIX, JUIUIOMHBIX paboTax.
JlabopatopHble 3aHATHS B 3HAUUTEIHLHOU CTENIEHH 00€CIeYnBalOT OTPabOTKy YMEHUI 1 HaBBIKOB
OPUHSITUS IPAKTUYECKUX PELICHUI B pEalbHbBIX YCIOBUSAX MPOU3BOJICTBA.

JlabopatopHble 3aHATHS HE TOJIBKO 3aKPEIUIAIOT TEOPETHUECKUE 3HAHUS, HO U MO3BOJISIIOT
CTYACHTY FJIY6OKO HN3ydaTb MCEXAHWU3M IMNPUMCHCHHA IOTUX 3HaHI/II71, OBJIaACBATh BAXXHBIM JIA
crieguaJIimcra YMCHHUEM HWHTCIUJICKTYAJIbHOI'O IHPOHHUKHOBCHHA B T€ CCTCCTBCHHO-TCXHUUYCCKHE
WIM TPOU3BOJCTBEHHBIE IMPOIECCHI, KOTOpPBHIE HCCIEAYIOT Ha JiabopaTopHoM 3aHATuU. I[lof
BIIMSIHUEM DJTOU Q)OpMBI 3aHSTUN CTYACHTOB YaCTO BO3HHUKAOT HOBBIC HJACHW HAYYHOIo H
TEXHUUYECKOTO XapakTepa, KOTOpPhIE HCIONB3YIOTCA B KYPCOBBIX, KBATH()HUKAIMOHHBIX,
TUIUIOMHBIX pabotax. JlabopaTopHble 3aHSATHUS B 3HAUUTENBHON CTENEHU O0eCcTeynuBaIoT
OTpabOTKY YMEHUH M HaBBIKOB MPHUHATHS MPAKTUYECKHX PEIICHUN B PealbHBIX YCIOBHSIX
MIPOU3BOJICTBA.

[Tepedyens TeMm J1abOpaTOPHBIX 3aHATUN oOmpeaensercs padodeil mporpammoil ydeOHOM
JUCHUITIINHBI. KomnuectBo CTYACHTOB Ha TaKWUX 3aHATHUAX HC MPCBBIIIACT ITOJOBHUHBI
akanemuueckoi rpynmsl. [Ipuctymas xk paboTe B JabopaTopuu, CTYIEHTY CIeAyeT 3HaTb, 4YTO
m000€ HECOOTIOZICHUE PACTTMCAHUS 3aHATHI U AUCIUIUTMHBI OYJET CUYUTAThCA HApYIICHUEM €Tro
ciy)eOHbIX o0s3anHOCTeH. [IpenonaBarenb, KOTOPHIN BIEPBBIE BCTPEYACTCS CO CTYJAEHTAMU Ha
BBOJHOM 3aHSTUH, JODKEH O3HAKOMHTH MX C OOIIUMHU MpaBUIaMH PaOOTHI B J1a0OPATOpUH,
KOTOpBIE OHH 00s13aHBI HEYKOCHUTEIHHO BBIMOTHSITh.

OnnaiiH-ceMMHAP — PA3HOBUIHOCTH BeO-KOH(EPEHIINH, TPOBEICHUE OHJIAWH-BCTPEY WIIH
npe3eHTanuii yepe3 HHTepHET B pexuMe pealbHOro BpeMeHH. Kaxapli U3 y4acTHHKOB
HaxXOJIUTCA y CBOETO KOMITbIOTEpa (Cpe/CTBA CBS3HM), a CBSI3b MEXIY HUMH TOJJICPKUBACTCS
yepe3 VHTepHET mOCpeACTBOM 3arpykaeMoro MpUJIOKEHHUs, YCTAaHOBJIEHHOIO Ha KOMIIbIOTEpE
KaX10ro yuacTHuka (Zoom, Meet, Skype u ap.).

Buneoxondepenuuss — ceanc BuaeokoHdpepenicss3u (BKC) — »srto TexHomorus



MHTEPAaKTUBHOTO B3aWMOJICUCTBHA ABYX M 00jee Y4aCTHHKOB 0Opa30BaTEIbHOTO MpOIecca s
oOMeHa nHpopManueil B pealbHOM PeXHME BPEMEHHU.

Hcnonp3yloTcsi  MHTEPAKTUBHBIE  METOABI  OOYYEHHs: CHTyallMOHHbBIE  3aJaud,
UCCIIEIOBATEIbCKUIT MeTOJ OOy4eHHus, AEJOBbIe WIPbHI, MOATOTOBKA W IMyONMYHAs 3aIluTa
pedeparoB. Mcronb3yroTcs peUTHHTOBast TEXHOJIOTUS, TEXHOJIOTUHU TUCTAHIIUOHHOTO OOYyUCHHS.
Hcronb3ytoTcst HHTEpaKTHBHBIE METO/Ib O0YUEHHSI: CUTYallMOHHBIE 3a/1a9H, HCCIICI0BATEIILCKUH
METOJl 00y4eHHS, ICIOBBIE UTPHI, TOJITOTOBKA U ITyOIMYHAs 3aIIUTa pedepaToB.

TexHoJIOTUSI JJIEKTPOHHOTO0 O0y4YeHHs1 (peau3yeTcss NpPHU IOMOIIM SJICKTPOHHOM
uH(popMannoHHo-o0pazoBarensHOU cpeanl (ANOC) COI'Y npu ucnons3zoBanuu pecypco IbC,
IpY IPOBEICHUH aBTOMAaTU3UPOBAHHOTO KOMITBIOTEPHOTO TECTUPOBAHUS H T. I1.).

Hcnonb3ytoTcsi  OauIbHO-PEHTHHTOBAsT CHUCTEMa  OICHKM  3HAHWM, TEXHOJIOTUH C
NPUMEHEHHEM JIMCTaHIIMOHHOTO 00ydeHus Ha rutatdopme http://Ims.nosu.ru/.

Ipumeyanus:
- Bce Buabl yueOHOU paboOThl MOTYT MPOBOAUTHCSA JUCTAHIIMOHHO HAa OCHOBE JIOKAJIBbHBIX
HOPMAaTUBHBIX aKTOB.

7. YueOHO-MeToauYecKoe odecneyeHne caMoCToATeIbHO padoThl
CamocTosaTenbHas paboTa OOyYarOIIMXCSl SBISETCS OJHUM W3 BHUAOB YYEOHBIX 3aHATUU.

CamocrosTenbHas padoTa MPOBOAUTCS C LENBIO:

— CHCTEMAaTH3allid W 3aKPEIUICHHUS ITOJYYCHHBIX TEOPETUYCCKUX 3HAHMA W TMPAKTHYCCKHX
YMEHHH 00YJarOIIUXCS CTYICHTOB;

— yrayOJNeHHs U PacIIiPEHUS TEOPETUICCKIX 3HAHUM;

— (QopMuUpOBaHUS YMCHHM HCIONB30BaTh HOPMATHBHYIO, IPAaBOBYIO,  CIIPABOYHYIO
JIOKYMEHTAIUIO M CIICIHATIBHYIO JIUTEPATyPY;

- (OpMHPOBAaHUS CaMOCTOSITEIPHOCTH  MBIIIICHUS, CIOCOOHOCTEH K CaMOpa3BHTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAMOpPEaTU3alllu;

— pa3BUTHUSA UCCIETOBATENECKUX YMEHUH.

CamocrosiTenbHass paboTa OOyYaroIIUXCsl OCYIIECTBISIETCS Ha TMPOTSIKEHUU HU3YYCHHUS BCEH
JTUCITUTUIMHBI B COOTBETCTBUU C YTBEPIKJICHHOM B YUEOHOM IIJIAHE TPYJOEMKOCTBIO H COCTOUT H3:
- paboOTBI CTYIEHTOB C JICKIIMOHHBIMH MaTepHallaMH, IIOMCKa W aHaJIh3a JIUTEPaTyphl H
JIEKTPOHHBIX HCTOYHUKOB WH(OPMAITUH TI0 33JJAHHOU TEME;

- BBITIOJTHEHUS 3aJJaHUi [T caMocTosTeNnbHOM padoTel B DUOC COT'Y;

- U3YYEHHS TEOPETHUYECKOT0 M CTaTUCTHUYECKOr0 MaTepuana JUis MOATOTOBKH K CEMHUHApPCKUM
3aHITHSIM;

- IOATOTOBKH K DK3aMEHY.

CamocrosiTenbHast paboTa CTYAEHTOB MPOBOIUTCSA B BHUJE MHUCHMEHHBIX JOMAITHHX
3aJlaHUil (B TOM 4HCJIEe, Pa3HOYPOBHEBBIX 3aJaHWi), TOJITOTOBKM KOHCIEKTOB IO TeMaM
NPAKTHYECKUX 3aHATHIA. CTYAEHTHI MHCHbMEHHO BBIMOJHSIOT 3aJaHHs IS CaMOCTOSTEIbHOM
paboThl, ONB3YSACh TEOPETHUECKUM MaTepHuajoM (JeKUuu, yueOHas JuTrepaTypa U UHTEpHET-
pecypchl 1O JTaHHOW TeMe), TOCIie Yero MPOBOTUTCA OOCYXKICHHE ITaHHOW TEMBI MO/
PYKOBOJICTBOM IIPETIOIABATES.

Bormpocsl, BEIHOCHMBIE Ha CaMOCTOSTENILHOE M3YUEHHE, a TaKKe yueOHas ITuTeparypa u
METOJMYECKHI MaTepHual MO OpraHU3alH CaMOCTOSTENIbHON pabOThl CTYJEHTOB OTpPa)KEHbI B
VY4eObHO-METOIUYECKON KapTe MUCHUIUIMHBI, a TaK)Ke Ha CalTe MUCTAHIIMOHHOTO OOYyYeHHs
COTY mnomazaka cucremsl «MOODLE» no ceputke:  http://Ims.nosu.ru/.



http://lms.nosu.ru/
http://dist-edu.nosu.ru/

[To kaxmoil W3 TeM JUIsi CaMOCTOSTENBHOTO HW3YYCHHUS, TPHUBEICHHBIX B paboueit
MporpaMme, CTyAEHTaM CJIeyeT CHaudaja MPOYUTaTh PEKOMEHJOBAHHYIO JUTEpaTypy U MpHU
HEOOXOJAUMOCTH COCTABUTh KPATKUN KOHCHEKT OCHOBHBIX MOJIOKEHHM, TEPMHHOB, CBEICHUH,
TPEOYIOIMNX 3aIIOMUHAHKS M SIBJISFOIIUXCSI OCHOBOIIOJIATAOIIMMH B ATOU TEME.

[Ipy moOATrOTOBKE 3aJaHUil IO CaMOCTOSITENBHOW padoTe CTyAeHTaM HEoO0XOIMMO
OPUEHTHUPOBATHCS Ha KOHCIIEKTHI JICKIIUW, PEKOMEHYEMYIO JTUTEPATYPYy.

Jns paciumpeHust 3HaHUM 110 AUCUUILIMHE PEKOMEHIYETCS UCIO0JIb30BaTh IHTEpHET-PECYPCHI:

MPOBOJIUTH TIOMCK B Pa3IMYHBIX CHCTEMaX, TaKMX Kak OOIIHE TOMCKOBBIC CHCTEMBI:
www.yandex.ru, www.google.ru, a Takke CIEHAAIbHBIE IIOUCKOBBIE  CHCTEMBI:
www.chem.msu.su, www.chemnavigator.hotbox.ru.

3aganus AJ151 CAMOCTOATEIbHOM PadoThI CTY/I€HTOB 0 TUCUHUIIJIMHE
«®Pu3nKa NOBePXHOCTI
CamocrosiTenpHasi paboTa CTYIEHTOB, NPEIyCMOTPEHHAs Y4eOHBIM IIJIAaHOM, JIOJDKHA

COOTBETCTBOBaTh Oojiee TIIyOOKOMY YCBOCHHIO HM3y4aeMoOro Kypca, (GopMHpoBaTh HaBBIKU
UCCIIC/IOBATEIIbCKOM  Pa0OThl M OPUEHTHPOBATH CTYJCHTOB HAa YMEHHE [PUMEHSITH
TEOPETUYCCKHE 3HAHUS Ha MPAKTHKE.

3amaHus Ui CaMOCTOSTENBHON pabOThI COCTABISIOTCS IO pas3jenaM M TeMam, M0
KOTOPBIM HE TPEAYCMOTPEHBI ayIUTOPHBIE 3aHATHA, JMOO0 TpedyeTrcs IOMOIHUTEIHHO
npopaboTaTh ¥ NPOAHAIU3UPOBATH PACCMATPUBACMBI TpEroAaBaTesieM Marepual B o0beMe
3aIIaHUPOBAHHBIX YACOB.

3aaHus IO CaMOCTOSATENBHOM paboTe MO JUCIUILIMHE MOTYT ObITh CIEAYIOIIUX BU/IOB:

® KOHCIIEKTHPOBAaHHE IIEPBOUCTOUYHUKOB U APYroi yueOHOM JIuTepaTypsl;

e rmpopaboTka ydeOHOro Marepuana (IO KOHCIIEKTaM JIeKIMH yd4eOHOH W Hay4yHOH
JUTEpaType) W IMOArOTOBKA JOKJIAJ0B Ha CEMHUHApaX M IMPAaKTHYCCKUX 3aHATHUIX, K
Y4aCTUIO B TEMAaTUYCCKUX JUCKYCCUAX U JCITIOBBIX I/IFan;

®  BBINOJHEHHE KOHTPOJIBHBIX Pa0OT, TBOPUCCKHX (MIPOCKTHBIX ) 3aaHHN;

® peIleHHE 3a/1aY;

e MOJEIMPOBAHUE U/WJIM aHAIN3 KOHKPETHBIX MTPOOJIIEMHBIX CUTYaIU;

® aHaNIM3 CTAaTHCTUYECKHX M (PaKTHYECKUX MaTephalioB, COCTABJICHHE BHIBOJOB Ha OCHOBE
NPOBEJICHHOTO aHAIN3a | T.[I.

Pesynbratel  camMoOCTOSITEIbHOM ~ pabOTBHl  KOHTPOJIMPYIOTCS — TperojaBareiieM |
YUNTBHIBAIOTCS MPU aTTeCTallUU CTyJAeHTa (dk3aMmeH). Ilpu 3ToM MpOBOAATCS: TECTHPOBAHHE,
SKCHPECC-0MMPOC HAa CEMHUHAPCKHUX MW MPAKTUYCCKUX 3aHATHAX, 3aCIyIIMBAHUC JOKJIAJ0B,
pOBEpKa MUCbMEHHBIX paboT U T.1.

CamocrosiTenbHas paboTa CTYACHTOB BKIIOYACT BBIIOJIHEHHE IOMAITHHX 33JaHHi K
Ka)XJJOMY J1Ta0OpaTOpHOMY M MPAKTHYECKOMY 3aHATHIO. 3aJaHus COJepHKaT YCTHYIO MOJATOTOBKY
110 TEOPETUIECKUM BOTIPOCAM.

JIns TOATOTOBKM K 3aHATHUSAM CTYISHTHI TIOJIB3YIOTCS y4eOHMKaMH W y4eOHBIMH
MOCOOMSIMH, YKa3aHHBIMH B CIIHMCKE PEKOMEHJIOBAaHHOM JMTEpaTyphl, a TaKKe HHTEPHET-
ncToyHnkamu. Bce MCTOANYCCKUE MaTepuajbl IMPEACTABICHBI B CHUCTEMEC AOWCTAHIHWOHHOI'O
ooyuernss COI'Y (Caitir JIO COI'Y na mmomanke cucrembl «MOODLE» mo cchutke:
http://Ims.nosu.ru/).

MeToanyeckne peKOMEH/IAIUM 110 HANMCAHUIO pedepaToB (10KIAT0B)
Pedepar (moxnamg)— nuceMenHast paboTa, coepkalias KpaTKoe U3JI0KEHNE aKTyaTbHON
Hay4YHOU TIPOOJIEMBI U €€ COBPEMEHHON TPAaKTOBKH HAa OCHOBE IMOCJICTHUX HAYYHBIX W3BICKAaHUI
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mo 9roii Teme. OH sBIsSETCSs MACUCTBEHHOW (OPMOI CaMOCTOSTEIHHOTO HCCISIOBAHUS
AKTyaJIbHBIX HMCTOPHYECKHUX TMPOOJEeM Ha OCHOBE H3YUCHHUS COOTBETCTBYIOLIUX pPa3/IeiioB
y4eOHBIX MOCOOWH, CreuaTbHOH MOHOTpa(UYecKOl JUTEpaTyphl, a TAKKEe HAaydHBIX CTaTeH,
OTPaKAIOMIMX TOCIICAHUN MCCIIeN0BATEIbCKUI ONBIT B 00JIaCTH M3ydaemoro Bompoca. Pedepar
IIOMOT'aeT BbIpa0OTaTh HABBIKM U MPUEMBI CAMOCTOSITEIbHOTO HAYYHOI'O IIOUCKA, IPaMOTHOIO U
JIOTUYECKOT0 M3JIOKEHHsI MaTepualia, CIOCOOCTBYET MPHOOIICHUIO CTYAEHTOB K Hay4yHO-
HCCJIEIOBATENLCKOM 1eATeIbHOCTH.

[TocnenoBarenbHOCTH PAOOTHI:

1. Bri6op tembl uccienoBanus. Tema pedepara BeIOUpaeTcs CTyIEHTOM Ha OCHOBE
€ro HayyHOro uHTepeca. Takke moMouIb B BEIOOpE TEMbI MOKET OKa3aTh MPENoIaBaTeb.

2. [InanupoBanue wuccienoBaHusl. Bkiodaer cocraBieHue IUIaHa pedepara H
KaJICH/IApHOTr0 IIJJaHAa HAy4YHOIo uccieqoBaHus. KaneHaapHbIN IUIaH UCCIIEOBAHMS BKJIHOYAET
CICyIOIME JJIEMEHTHI: BBIOOP ©  (GOpMyIUpOBaHHME MPOOIEMBbI, pa3padoTKa TiaHa
HCCJIEIOBAHMSI U TMPEBApUTEILHOrO IU1aHa pedepaTa; cOOp U U3ydeHHE UCXOJHOTO MaTepHara,
MOWCK JIUTEPaTyphl, aHAIN3 COOpPAHHOTO MaTepHala, TeopeThdeckas pa3padoTka MPOOJIEMBI;
COO0O0IIIeHNE O MPeABAPUTEIBHBIX Pe3yIbTaTaX UCCIICIOBAHMS; OKOHYATEIbHBIN BapUaHT PabOTHI;
oOcyxaenue pedepara (Ha ceMUHape U T. II.).

[Tnan pedepara xapakTepusyeT ero couepkanue U CTpykTypy. OH JOKEH BKIIIOYAThH B
ce0si: BBEAEHUE, I€ OOOCHOBBIBAETCS AaKTYaJIbHOCTh MPOOJIEMBI, CTaBATCS 1L€Jb U 3a7adu
UCCIIEIOBaHMsI; OCHOBHAas 4acTh, B KOTOPOW pacKpbIBA€TCA COJEpP)KAHUE IPOOJIEMBI;
3aKJII0UYEHHUE, TJ1e 0000IIa0TCs BBIBOABI 110 TEME U JAIOTCS IPAKTUUECKUE PEKOMEHIAINH.

3. [Torick W w3ydyeHue nuTepaTyphl. (s BBISBICHHUS HEOOXOAMMOW IUTEPATYpPHI
cienyer o0patuThes B OMOIMOTEKY Wi K mpenonaBarento. [lonobpannyio nureparypy cieayer
3apuxcuposats cornacHo ['OCT no 6ubnuorpadguueckoMy OMUCAHUIO POU3BEICHHM MeYaTH.

Jnia pazpaboTku pedepara J0CTaTOUHO U3ydeHUs 4-5 BaXKHEHIINX cTaTell o u30paHHOM
npobiieme. [lpu wu3ydeHuu InuTepatypbl HEOOXOOUMO BBIOMpATh MaTepUal, HE TOJIBKO
MOJITBEP K IAIOLIUI MO3ULIMIO aBTOpa pedepara, HO U MaTeprall i OJIEMUKH.

4.06paboTtka Marepuana. [Ipu o06paboTke MOTYy4YEHHOrO Marepuajga aBTOp JOJDKEH:
CUCTEMATHU3UPOBATh €ro IO pas3jesiaM; BBIABUHYTh U OOOCHOBAaTh CBOM TMIIOTE3bI; ONPEAEIUTh
CBOIO IIO3UIIMIO, TOUKY 3PEHHUS [0 pacCMaTpuBaeMoil MpodiemMe; yTOUHUTh 00BEM U COAEepKaHHUE
MOHITHH, KOTOPBIMU MPUXOJIUTCS OINEPHPOBATh MPU pa3paboTKe TeMbI;, CHOPMYIUPOBATH
ONpENENICHUsT W OCHOBHBIE BBIBOJBI, XapaKTEPU3YIOLIUME PE3yibTaTbl HCCIEAOBAHUS;
OKOHYATEJILHO YTOUYHUTH CTPYKTYPY pedepara.

5. Odopmnenune pedepara. Ilpu odopmienun pedepara  peKOMEHIYyETCS
NpUJIEP)KUBAThCA cleAyomux npasui: CreayeT mucaTh JMIIb TO, YEM aBTOP XOYET BBIPa3UTh
CYILIHOCTh IMpoOiemMbl, ee JIOTUKy; [lucaTh cTporo mociaeaoBaTeiabHO, JOTMYHO, J10Ka3aTeIbHO
(mo cxeme: Te3uc — o0ocHOBaHME — BBIBOA); [Iucarh sipko, 00pazHoO, KUBO, HE TOJIBKO BCKPHIBAS
UCTUHY, HO U OTpa)kas CBOIO MO3MIIMIO, MPOMaraHAupys IOJIy4YeHHble pe3ynbTarhbl; [lucarsb
OCMBICIICHHO, CcOOMIofas TmpaBuia TpaMMaTUKHU, HE 3JI0yNOTpeOsisi HayKoOOpa3HBIMHU
BBIPAKEHUSIMHU.

Pedepar BeImONHSIETCS B COOTBETCTBUU C TPeOOBAaHUSAMHU CTaHIIAPTOB, Pa3paOOTaHHBIX
JUIsE TAHHOTO BHUAA JOKyMeHToB. Pabora nomkHa OBbITH BBIIONHEHa Ha Oenod Oymare
crangaptHoro jucta A4. Tekct MOMKeH OBITH OTMEYaTaH Ha KOMITBIOTEPE B TEKCTOBOM
penaktope Microsoft Word u oTBeuaTh cieayromum TpeOOBaHUSIM: TapaMeTpbl MOJeH CTpaHHULL
JIOJDKHBI OBITH B TIpeneiaXx: BepxHee M HuxHee — 1o 20 MM, mpaBoe — 10 MM, neBoe — 30 MM,



mpudT — Times New Roman , pazmep mpudra — 14, MEKCTPOUHBIN HHTEPBAI — MOTYTOPHBIM.
Jlenta mpuHTEpa — TOJBKO 4€pHOro nsera. Hymepamus ctpanun B pedepare I0KHA OBITh
CKBO3HOM, HAYMHAsl CO BTOPOW CTPaHULIBI.

[Tpu n3noxeHnu Marepuana He0OXO0AUMO MPUICPKHUBATHCS TIPUHATOTO TUIAHA.

bubnmorpaduyecknii CMCOK COCTaBISIETCS HAa OCHOBE HMCTOYHHKOB, KOTOpBIE OBLIH
IPOCMOTPEHBl U H3YY€Hbl CTYJEHTOM IpU HamucaHuu pedepara. JJaHHBIH CHHCOK OTpakaeT
CaMOCTOSITENIbHYIO TBOPYECKYIO pabOTy CTYAEHTa, UYTO IO3BOJISET CYAUTh O CTEHEHH €ro
HNOJArOTOBKM M YIJIyOJleHMM B BbIOpaHHYIO TeMaTHKy. Bces wucnonbp3oBaHHas mureparypa
pa3Melaercs B CIEAYIOIEM IOPSAIKe: 3aKOHOAATEIbHBIE aKThl, [IOCTAHOBJICHUS, HOPMaTUBHbBIE
JOKYMEHTBI; BCSl yueOHas IuTeparypa B ajJ(paBUTHOM MOPSJIKE, 3aT€M CPEJCTBA MEPHOANYECKON
neyaTy B aln(aBUTHOM MOPS/IKE; CTOYHUKH U3 ceTu MHTepHeT.

MeTtoauyecKue peKOMeHAAINH 110 UCIOJIH30BAHNI0 HH(POPMAIIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUil 00y4eHu st

JIns u3ydeHus: JEKIMOHHOIO0 MaTepuasa JUCUHUIUIMHBI TPUMEHSIOTCS ayIMOBU3YAJIbHBIC
(MynbTUMEIUNHBIE) TEXHOJOTUHU, KOTOpPhIE HE OTPULIAIOT TPAJUIMOHHBIC, MPOBEPEHHBIE
BPEMEHEM METOJbl MPENOJABaHUs, HO, NPU OTOM, OHU TOBBIIAIOT HATJSAIHOCTD,
WH(POPMATUBHOCTh, ONEPATHBHOCTh B MoOjJaye HHGOPMAIUHU, MO3BOJISIIOT JKOHOMHTH BpEMSs
3aHIATHIH.

Kaxxnoe mnpaktuyeckoe (CeMUHApCKOE) 3aHSITHE HMMEET CBOWO 0col0yio  (opmy
MPOBEJICHUS, CBOIO METOIOJOTHYECKYI0 CHEIU(UKY, YTO TO3BOJSET Pa3BHBATh y CTYJICHTOB
pa3iuuHble Kak OOIIeKyIbTypHBIE, TaK W MpodeccHoHaNbHbIe KoMIeTeHuuu. I[locraHoBka
npoOJieMbl, pa30op aKTyalbHBIX KOHKPETHBIX M THIIOTETUYCCKHX CHUTYallud, CO3/IaHue
aTMocdepsl auanora Mexay MpernojiaBaTeieM U TPYNIoN Mo3BOJsAeT padoTaTh UHAUBHUIYAIBEHO
U B MaJbIX TIpyNrax, KOJJICKTUBHO OOCYXIAaTh ONPEICIICHHBI TeMaMH MaTepuai, a TakKkKe
WHUIIUHPOBATH CAMOCTOSITENbHYIO pabOTy CTYIACHTOB. [Ipu oCcMBICIEHHH COAEpKAHUS BOIIPOCOB
MPaKTUYECKHUX 3aHATUI TIPECIeayeTCs 1eJIb COOI0AaTh MPEEMCTBEHHOCTh B TPO(ECCHOHATIEHOM
Y B TBOPYECKOM Pa3BUTHUH CTYJECHTOB.

Kontponb camoctosTenbHONH pabOTHl CTYACHTOB MPHU3BaH CHAENATh MPOIECC OOyUEeHHs
Oojee 1ETOCTHBIM M OpraHu4HbIM. Ero 3amaua He ocTaBUTh 0€3 BHHUMAaHHUS JaKe, Ha TEPBbIi
B3I, MQJIO3HAYUTEIbHBIE BOIIPOCHI.

MeToauuecKkue YKazanusd 1Jist oﬁyqaloumxcn 0 OCBOCHHIO JTUCHMUIIJIMHBI

Oo0pa3zoBaTeJbHBIC TEXHOJIOTHH
Jlexium, nexnun-0ece b, MPaKTUUECKUE 3aHATHS, CAMOCTOSTEIbHAs paboTa CTYIEHTOB.
Hcnonb3yroTcss HMHTEpaKTHBHBIE METOJBl OOyuYeHHs: TBOpYECKHE 3aJaHusi, pa3paboTKa IPOEKTOB,
MCCIIeIOBATENbCKUN MeTo ] 00yueHus, pedepaTsl, CEMUHAPEI.

Ne | Tema Bun Konu | AxtuBHble | MHTepaKTHBHBI
3aHATHA | YeCTB ¢popmbl e hopMbI
0
4acoB
1 | Paborac JlaGopat 8 [IpenaBapuren Ompenenenne
000pyIOBaHWEM UIA | OpHBIE BHBIA JTOMTYCK MOTPETTHOCTH
MOJTyYEHUS U K M3MEPEHMUS C
U3MepeHHe BBITIOJTHEHHIO ITOMOUIBIO
CBEPXBBICOKOTO MIPAKTHYECKO | KOMIBIOTEPHBIX
BaKyyMa. i 4acTn IporpaMm
n1abopaTopHO
1 paboThI




Onpenenenne JlaGopar [IpenBapuren Onpenenenne
paboTHI BBIXOIA OpHBIE BHBIH JTOIYCK MOTPETTHOCTH
3IIEKTPOHA K U3MEpEHUsI ¢
MOJTYIIPOBOJHUKOB BBITTOJIHEHHIO MOMOIIBIO
METOJIOM KeIIbBHHA. MIPAKTHYECKO | KOMIIBIOTEPHBIX
i yactu MporpamMm
nabopaTopHO
i paboTHI
HccnenoBanne JlaGopat IIpensapuren Ormpenenenne
MTOJTYTIPOBOTHIKOB OpHBIE BHBII JJOITYyCK MOTPETTHOCTH
MeToaoM 3 deKTa K U3MEpEHUs ¢
TTOJIS. BBITIOJTHEHHTO TTOMOIIIBIO
MIPAKTHYECKO | KOMIIBIOTEPHBIX
i yacTu porpamMm
nabopaTopHO
1 paboTHI
Nzydenne JlaGopat IIpensapuren Ormpenenenne
pellaKkCalMOHHBIX OpHBIE BHBIHN JIOITyCK MOTPEIIHOCTH
MPOIIECCOB Ha K W3MEpEeHHS C
TTOBEPXHOCTH. BBITIOJTHEHHTO TTOMOIIIHIO
NPaKTUYECKO | KOMIIBIOTEPHBIX
1 yacTu IpOTrpaMm
nabopaTopHO
1 paboTHI
Hccnenosanue Jlabopar IIpensapuren Onpenenenue
MTOJTYTIPOBOTHUKOB OpHBIE BHBIN JIOITYCK MOTPETTHOCTH
METOJIOM K W3MEpEeHHS C
MOBEPXHOCTHOM BBINTOJTHEHHIO MIOMOIIBIO
(hOTONPOBOIUMOCTH. NPaKTUYECKO | KOMIIBIOTEPHBIX
1 yactu nporpamm
n1ab0paTopHO
1 paboTHI
Uzyuenue Jlabopar [Ipeasapuren Onpenenexnue
Mopdonoruu OpHBIE BHBII JIOITYCK MOTPETTHOCTH
IOBEPXHOCTH Ha K HU3MEpeHUs C
pacTpoBOM BBITTOJTHEHUIO TIOMOIIIBIO
DJIEKTPOHHOM MMPaKTHUICCKO KOMITBIOTCPHBIX
MHUKPOCKOIIE N 4aCTu ImporpaMmm
71a00paTOPHO
1 paboTHI

8. O1neHoYHbIE CpeacTBa AJisl TCKyIIEro KOHTpPOJIdA yCrneBaeMocCTu,
pyGEHCHOﬁ aTTeCTalluiu N l'lpOME)KyTO'-IHOfI aTTeCTAllMHI 110 U TOIraM OCBOCHHUSA
AUCHHUIIIMHBI

Pabouass mporpamma mnpegycMaTpUBaeT IPOBEIEHUE JIEKIMOHHBIX M MPAKTUYECKUX
3aHATUH, a TakXke CIEAYIoNMe BHUAbI pPadOT: CAMOCTOSTEIbHYIO pabOTy CTYAEHTOB IO
MOJIFOTOBKE YCTHBIX COOOIIEHUM, HAlMCAHUIO JOKJIAJ0B M 3CCe, MOJATOTOBKY IMpe3eHTaluil u
00CyX/IeHUH 110 TeMaM TUCHMIUIMHEI - pad0Ty B aKTUBHON M HHTEPAKTUBHON (opMax.

Pabouas nporpamma npeznosaraeT TEKYUMil ¥ MPOMEXYTOYHbBIN KOHTPOJIb 3HAHUH.

Texywuii KOHMpPoOaL — 3TO HETIPEPHIBHO OCYIIECTBIISAEMBII MOHUTOPUHI YPOBHSI YCBOCHHUS
3HaHWHA 1 POPMUPOBAHMSI YMEHHUI U HaBBIKOB B T€UEHHE ceMecTpa win yueOHoro roja. Texymui
KOHTPOJIb 3HAaHWH, YMEHHH U HaBBIKOB CTYAECHTOB OCYLIECTBISETCS B XOJA€ YYEOHBIX
(ayAMTOpHBIX) 3aHATUH, MPOBOAUMBIX IO pacnucaHuto. dopMaMu TEKyIIEro KOHTPOJS



BBICTYIIAIOT OIPOCHI HA CEMUHAPCKUX U MPAKTUYECKHUX 3aHATHAX, a TAKKe KOPOTKHe (10 15 MuH.)
3aJaHusl, BBIMIOJIHSEMBIE CTYIEHTAaMH B Hayalie JICKIMHM C IIeJIbI0 MPOBEPKU HAJIMUUs 3HAHUHU,
HEOOXOUMBIX JJIsi YCBOGHHUSI HOBOT'O MaTepuasia MJIM B KOHIIE JICKIIUU JJIsl BHISICHEHUS CTETICHU
YCBOEHUS M3JI0KEHHOTO MaTepHaa.

Pybeosicnuiii konmpons OCYIIECTBISCTCA 10 OKOHYAHWW HM3Y4YCHHs MaTepuana MOAYNsS B
3apaHee YCTaHOBJICHHOE BpeMs. PyOexXHbI KOHTpPOJIb MPOBOJUTCS C IIEJIBIO OIpeelIeHuUs
Ka4yecTBa YCBOCHUS MaTepuaia yueOHOro MOAYJIA B IIeJIoM. B TeueHne cemecTpa MpOBOAUTCS J1Ba
TaKUX KOHTPOJIbHBIX MEPONPUATHUS 1O TpaduKy.

BAJUIBHASA CTPYKTYPA OLIEHKMN.

Musm. Makec.
dopma KOHTpod KOJ"BO | KOJ"BO
0aJ1J10B 0aJ1JI0B
Texywias oyenka cTyqeHTa B TeUeHHUE 1-8 HeeIM COCTOUT U3: 0 25
e BrinojgHeHue MMCHbMEHHBIX JOMAITHUX 3aJaHUi TI0 TeMaM 3aHATHH U
CaMOCTOSITeIbHON pa0OThI (KOHCTIEKTOB) —9 0
e [loaroroBka v OTBETHI Ha MPAKTHUYECKUX 3aHATUAX (KOJUIOKBHUYMBI) —
1008=806
e [loaroroBka v BEIIOJTHEHHE JJAOOPATOPHEIX padoT - 1 6@ 8 =8 6
1-a pybescnaa nucomennas KOoHmpoavHas paboma 0 25
Texywian oyenka crynenra B Teuenue 10-17 Hemenu cocTouT us: 0 25
e  BrINOJHEHNE NMUCHbMEHHBIX IOMAIIHUX 3aJaHUM 110 TEMaM 3aHATUH U
CaMOCTOSITeIbHON paboThl (KOHCIIEKTOB) — 9 6
e [loaroroBka v OTBETHI HA MPAKTUYECKUX 3AHATUAX (KOJUIOKBUYMBI) —
1008=806
e [loaroroBka v BEIIOJTHEHHE JJAOOPATOPHEIX padoT - 1 6@ 8 =8 6
2-1 pybescnas RUCbMEHHAA KORMPONAbHAA paboma 0 o5
Hmozo 0 100

KontpoabHubie 3a1anus (1eMoBepcUM) AJs OUEHKH 3HAHUMN, YMeHMil, HABLIKOB H
(n1M) ombITA /1ESITEILHOCTH, XapaKTEePU3YIOIIMX 3Tanbl (GOPMHPOBAHUS KOMIETEHUHUI B
npouecce 0CBOeHHUsI 00pa3oBaTeIbHON MPOrPpaMMbl

1) TunoBble 3a7aHus 115 NPAKTHYECKUX (CEMHUHAPCKUX) 3aHATHI

Pabora Nel
1. TlonsTtue o Bakyyme. Huskuil, cpeiHuii, BBICOKUI U CBEPXBBICOKHI BaKyyM.
2. Cpencrsa MOIydeHUs] HU3KOTO BaKyyMma.
3. CpexactBa MOJIyueHHUs] CPEJHET0 M BBICOKOTO BakyyMa. IIpocTpaHCTBEHHBIE HACOCHI.
be3macnensie cpecTBa OTKaUKH.
4. OO6opyaoBaHUE U METO/AMKA MOTYUESHHUS CBEPXBBICOKOTO BaKyyMa.
5. Cpenctsa ans u3MepeHus Bakyyma. HanomeTpbl 1 BaKyyMMeTpBbI.
6. Ilpakruueckas yactb. [lonyueHue n u3mMepeHue Bakyyma.
Pa6ora Ne2
[TonsiTue pa®oThl BeIxoaa. Buibl paboThl BEIXOAA.
MeTon KOHTaKTHOM pa3HOCTH IMOTEHIINAJIOB.
dusnyeckue ocHOBBI MeToaa KenbBuHa.
OO6opynoBaHue ¥ TOPSIOK BHITIOJHEHUS paOOTHI.

el N



PaGor

aNe3

1. TloHsTHE O MOBEPXHOCTHBIX COCTOSIHUSIX.
2. ®usnueckue 0CHOBHI d(dexTa mos.
3. OOBACHUTH C MOMOUIbIO 30HHOIN SHEPreTUYECKON JuarpaMMbl MOJIYPOBOIHUKA AP HEKT
OJISL.
4. OO6opynoBaHHUE W MOPSIOK BHITIOJHEHUS paOOTHI.
Pabota Ne4
1. TlonsTHE O MOBEPXHOCTHBIX COCTOSTHUSIX.
2. MOIlI-ctpyktypsl. [Ipuanumns padotst MOII-Tpan3ucropa.
3. OOBSACHUTH C MOMOIILIO 30HHOM YHEPIEeTHYCCKON AuarpaMmbl npuHIu padorst MOII-
TpaH3HUCTOpA.
4. OO6opynoBaHHUE U MOPSIOK BHITIOJHEHUS paOOTHI.
PaboraNe5
1. TlonsTe o HOTOMPOBOIUMOCTH.
2. TloHsATHE O TOBEPXHOCTHBIX COCTOSTHUSX.
3. C nomomuibo 30HHOW SHEPreTHUECKON AUarpaMMbl MOJTYIPOBOJHIKA OOBSCHUTD PA3HUILY
MEXIy 00BEMHOM U TIOBEPXHOCTHON (POTONPOBOAUMOCTH.
4. OO6opynoBaHUe U TOPSAAOK BBIITOTHEHUS paOOTHI.
PabotaNe6
1. ®usnueckue OCHOBBI ANEKTPOHHOW MUKPOCKOIIUH.
2. YCTpOWCTBO PacTpOBOTO AIEKTPOHHOTO MUKpockona POM-200.
3. Ilpaktuueckoe ucciaenoBanue MophoIOruy MOBEPXHOCTH.
Kputepuii o1ieHKH YCTHOTO M MACBMEHHOT0 OTBETA
Ha Ja00paTOPHOM 3aHSTHM IO JMCUHUILINHE (KOJIJIOKBHYMeE)
Ouenka XapakTepucTHKA 0TBETa

5 CopepxaHne OTBETa COOTBETCTBYET OCBEIIAEMOMY BOIIPOCY, TMOJIHOCTHIO
packppiTa B OTBETE TeMa, OTBET CTPYKTYPHUPOBAH, JaHBl IPABUIbHBIE
apryMEHTHPOBAHHBIE OTBEThl HA YTOYHSIOUIUE BOIPOCHI, JIEMOHCTPUPYETCS
BBICOKHI YPOBEHb yUaCTHS B JIUCKYCCHUHU.

4 CopnepxaHue OTBETa COOTBETCTBYET OCBELIA€MOMY BOINPOCY, IOJIHOCTHIO
packppiTa B OTBETE TeMa, JIaHBI MPaBUJIbHBIC, apTyMEHTHPOBAHHBIC OTBETHI HA
YTOUHSIOUIME BONPOCHl, HO HMEIOTCS HETOYHOCTH, IPH 3TOM  OTBET
HECTPYKTYPUPOBAH U JIEMOHCTPHPYETCS CPETHUH YPOBEHD YUACTHSI B JUCKYCCHH.

3 ConepxaHue OTBETa COOTBETCTBYET OCBEIAEMOMY BOIPOCY, HO TPHU IOJHOM
PacKpbITHH TEMBl HMEIOTCS HETOYHOCTH, JaHbl TPaBWIbHBIC, HO HE
apryMEHTHPOBAHHBIE OTBEThl HA YTOYHSIOLIUME BOIPOCH], JIEMOHCTPHUPYETCS
HU3KUH YPOBEHb YYacTHs B JUCKYCCHH, OTBET HECTPYKTYPHPOBaH, WH(pOpMAIIHS
TpYJHA JJIs] BOCTIPUSITHSL.

2 ConepxaHre OTBETa COOTBETCTBYET OCBEIIAEMOMY BOIPOCY, HO TIPH TIOJHOM
PaCKpBITUU TEMBl MMEIOTCS HETOYHOCTH, JEMOHCTPHpYETCs cliaboe BiaJeHue
KaTeroOpUaIbHBIM ammapaToM, JTaHbl MPaBWIBHBIC, HO HE apryMEHTHPOBAHHBIC
OTBETHl Ha YTOYHSIOIIME BOIMPOCHI, y4acCTHE B JUCKYCCHU OTCYTCTBYET, OTBET
HECTPYKTYPUPOBaH, HHGOPMAITUS TPYIHA IS BOCIIPHSITHS.




2)TemaTuka pedeparoB (1ist popmupoBanusi komnereHuii k-1, ITK-3)
1. ®dusnyeckre OCHOBBI AJCKTPOHHOW MUKPOCKOITHH.
2. YCTpOWCTBO PacTpOBOTO AMEKTPOHHOT0 MUKpockonma POM-200.
3. Meroa KOHTaKTHOM pa3HOCTH MOTEHINAIIOB.
4. TloHATHE O MOBEPXHOCTHBIX COCTOSHUSX.
5. MOII-crpykrypsl. [Ipuanunsr padoter MOII-Tpan3ucropa.
6. Metox ¢ dexra noss
7. MeTo TYHHEIIBHOM CIIEKTPOCKOIIHH.
8. DnexTponnas Oke-CreKTPOCKOIHS
9.DneKkTpoHHAsI CIIEKTPOCKOIIHS.
10. BropuuHO MOHHAsI MacC-CIIEKTPOCKOIIHSL.

OneHOYHBIH JIMCT 3aIMTHI pedepaToB (10KJIA/10B)

Onenka

KpuTtepuii onieHKM KPpaTKoro cooo1eHus

5

CopneprkaHue KpaTKOro coOOIIEHHsS COOTBETCTBYET OCBEIAEMOMY BOIPOCY, TeMa
MOJTHOCTBIO  PAcKphITa,  COOOLICHWE  CTPYKTYpHUPOBAaHO,  JaHBl  IPaBUJIbHBIC
apryMEHTUPOBAHHBIE OTBETHl HA YTOYHSIOLIME BOIIPOCHI, JEMOHCTPHUPYETCS BBICOKHI
YPOBEHB Y4acTHsl B AUCKYCCHHU.

ConepxaHue KpaTKOro COOOIEHHMS COOTBETCTBYET OCBEIIAEMOMY BOIPOCY, TeMa
IIOJIHOCTBIO  PaCKpbITa, JaHbl IPaBUJIbHBIE, APIYMEHTHPOBAHHBIE OTBETHI Ha
YTOUHSIOIIME BOMPOCH, HO HMMEIOTCS HETOYHOCTH, IPU 3TOM COOOLICHME  He
CTPYKTYPUPOBAHO U IEMOHCTPUPYETCS] CPEJHUN YPOBEHD YUaCTHUs B JUCKYCCHUM.

ConepxaHue KpaTKOro COOOLIEHUS COOTBETCTBYET OCBEILAEMOMY BOIPOCY, HO IpHU
MOJTHOM DAacKpbITUM TEMBl HMEIOTCS HETOYHOCTH, JaHbl IpaBUJbHbIE, HO HE
apryMEHTUPOBAHHbBIE OTBETHl HA YTOUHSIOIIME BOIPOCHI, AEMOHCTPUPYETCS HU3KHUN
YPOBEHb Y4acTHs B JUCKYCCHH, COOOIICHUE HE CTPYKTYPHUPOBAHO, HHPOPMAIUS TPy IHA
JUTSL BOCIIPUSATHSL.

CopnepxaHue KpaTKOro COOOIIEHHS COOTBETCTBYET OCBEIIAEMOMY BOIPOCY, HO MpHU
MIOJTHOM PAaCKPBITUM TE€Mbl MMEIOTCSI HETOYHOCTH, JEMOHCTpUpYETCs ciaboe BialeHHe
KaTeropHaJbHBIM amnmnapaToM, JaHbl IPaBUIIbHBIE, HO HE apTYMEHTHPOBAHHbBIE OTBETHI Ha
YTOUHSIIOIIME BOMNPOCHI, YYacTHE€ B JAHCKYCCUHM OTCYTCTBYET, COOOIIEHHE He
CTPYKTYPUPOBAaHO, MHPOPMALHSI TPYAHA JUISL BOCIIPHATHSL.

4) Bonpockl K py0eKHbIM KOHTpPOIbHbIM padoram (ITK-1, TIK-3):

BOooo~NoGR~WNE

Bonpocs! k 1 pyGe:kHoii padote

[TonsiTHE O MIEATBHON U peaIbHON TOBEPXHOCTH.

AHaJIu3 MOBEPXHOCTU METO/I0M OBICTPBIX 3JIEKTPOHOB.

Ponb moBepxHOCTH U IpaHy pazjiena B COBPEMEHHOM TEXHOJIOTUU U (PU3UKE.
AHau3 MOBEPXHOCTU METOJIOM JU(PPAKLIUU MEUIEHHBIX 3JIEKTPOHOB.
AtomapHo-uucTas noBepxHocTb. Cocrostnue Tamma, [llokiu.

Mertoa audpakiuy peHTTeHOBCKUX JTy4ei MO CKOIb3SIIUMHI YTIaMH.
BbricTphie 1 MeJIeHHbIE TOBEPXHOCTHBIE COCTOSHHUS.

OnextpoHHas OXke-CIeKTPOCKOIH.

JByxmepHsbIe pemeTrku bpasa.

0. IToneBast HOHHAsE MUKPOCKOTIHS.

11. ATomMHBIE MOJIENH CBEPXCTPYKTYpP Ha MOBEPXHOCTU MOTYIIPOBOTHUKOB.
12. Meton peHTreHOBCKON (hOTOIIEKTPOHHOM CIIEKTPOCKOINH.

13. IloBepxHOCTHAs POBOAUMOCTb.

14. DnextponHas cniekTpockonusi. CrieKTp BTOPUYHBIX 3JIEKTPOHOB.




15. AxuenTopHele U JOHOPHBIE MOBEPXHOCTHBIE COCTOSHUS. M3rud sHEpreTMyeckux 30H

BOJIM3H MTOBEPXHOCTH.

16. Meton TyHHENBbHOW CIIEKTPOCKOITHUH.

17. Slueiika Burnepa-3eiTia.

18. [ToseBast HOHHAS CIIEKTPOCKOTIHSI.

19. Pabora Beixona. Meron KenpBuHa.

20. Metoa (hoTOnpOBOJUMOCTH.

21. SIBnenue aacopOIUU U JECOPOIMU HA TTOBEPXHOCTH TBEP/BIX TEJL.
22. Metox s¢dexra moss.

23. ®opMupOBaHUE HAHOCTPYKTYP.

24. ITOYHHMKH U aHATTU3aTOPbI HOHOB.

Bomnpocsl ko 2 pyode:xxHoi paboTte

Bo3nukHoBeHne obnactu mnpoctpaHcTBeHHoro 3apsanga (OII3) Ha moBepxHOCTHM M IIpU
KOHTAKTE TeTEPOCTPYKTYP.

Merton 3nexTpoHHON Oke CIIEKTPOCKOIUH.

[TocTpouThb 30HHYIO TUarpaMMmy JUIsi IOBEPXHOCTH COOCTBEHHOI'O IIOJYIIPOBOJHUKA.
CoOcTBeHHbBIE U HECOOCTBEHHBIE TTOBEPXHOCTHBIE COCTOSTHUSL.

TyHHeIbHAs CIIEKTPOCKOMHUS

KoHTakTHass pa3HOCTh IIOTEHLMAJIOB B TIETEPONEPEXONE€ Ha IpUMeEpe MeTalll-
HOJIYIIPOBOJHHUK.

[ToBepxHOCTHas MPOBOAUMOCTh. DD HEKT MOJIS.

MeTtoa peHTTeHOBCKOM (DOTOIIEKTPOHHOM CIIEKTPOCKOIINH.

OnpenenuTs KOHTAaKTHYIO Pa3HOCTh IOTEHIUAJIOB 110 BOJIBT-aMIIEPHON XapAaKTEPUCTHKE.
Oco0eHHOCTH aTOMAPHO-YUCTON TOBEPXHOCTH.

ONEKTPOHHAs CIEKTPOCKONUA. AHAIM3aTOPbI SHEPTUU JIIEKTPOHOB.

ITocTponTh 30HHYIO JUarpaMMy ¢ MHBEPCUOHHOM MPOBOAMMOCTBIO.

[Tporneccel ancopOIMK U 1ecopOLMU Ha TOBEPXHOCTH KPUCTAIIOB. Y paBHeHUs DHKa.
Metoa GoTonpoBOIMMOCTH [UI aHAIN3a PEATIBHOM TOBEPXHOCTH.

Kak Ha aToMapHO-4HCTON MOBEPXHOCTH KPEMHHS MOTYT ObITh U30THYTHI 30HBI U TTOYEMY?
CrniocoOblI nosty4eHrs aTOMapHO-YUCTON OBEPXHOCTH.

OnTHyeckre METOIbI UCCIIEN0BAHUS TIOBEPXHOCTH.

Paccuurars Tonuuny OI13 no BonbsT-papagHoii xapakrepuctrke 0apsepa LloTTku.
BnusiHue okpyskarolei cpeibl Ha COCTOSIHME TOBEPXHOCTH KpUCTAJLIA.

MeTto1 peHTr€HOBCKOW JU(PPAKIIMH TOBEPXHOCTH MO/ CKOJIB3SAIINUMHU JTydaMH.

[ToctpouTh 30HHYIO JAMarpaMMy KpeMHHUs N-THMA, C  aKIEeNTOPHO-TIOJOOHBIMU
MOBEPXHOCTHBIMU COCTOSTHUSIMHU.

5) Ilpumepsl TecToBbIX 3aganuii mo qucuunauHe (IMK-1, MK-3):

He mpenycmoTpeno

Kpurepun onenuBanus:
Bcero B Tecte 25 BompocoB. 3a Kax/blil mpaBUIbHBIA OTBET — 1 6as.

IIpoMe:KyTOYHBIN KOHTPOJIb - UTOrOBasi OLIEHKA 3HAHUU CTYIEHTA, OCYILECTBIIETCS IO

HAKOMUTEIFHOM cHCTEME CYMMHUPOBAaHHEM OallJIoOB, IMOJYYEHHBIX B TMpOIEcCe TEKYIIEro u
PyOEKHOTO KOHTPOJIA.

(I)opMa MPOMEIKYTOUHOI'O KOHTPOJIA — 3K3aMCH.



HpOBeHeHI/Ie TeKyH.IerO H HpOMe)KyTO‘-IHOFO KOHTpOH;I 10 OUCIUIIJIIMHE OCYH_IGCTBJIHGTCSI B
cootBercTBu ¢ [ooxennem COT'Y.!

MeTtoauka GOpMHPOBAHMS Pe3yJIbTHPYIOIIEH OLEHKH?

B xone TexyIiero KOHTpost cTyaeHThI MOryT Haopats 0-100 6asios:

1 —s1 pyOesKHAsI ATTECTAIMA - MAKCUMAJILHO 50 0aJ/10B; M3 HUX:

Ot 0 510 25 6ansoB (pyOeskHast aTTecTanus) — TECTUpOBaHKE B IIeHTpe TectupoBanusi COI'Y
WJIA KOHTPOJIbHAsI padoTa,

Or 0 no 25 OGamwloB(Tekymias OIICHKAa) — aKTHBHAs paboTa 3a MaHHBIA MEpUOJ Ha
CEMHHAPCKUX (MIPAKTUYECKUX ) 3aHITUAX

2-51 py0e:kHas aTTecTalus — MAKCUMATbHO S50 6a/1710B; M3 HUX:

Ot 0 10 25 6amioB (pyOekHas aTTecTalis) — TECTUpOBaHME B IieHTpe TecTupoBanus COI'Y;

Ot 0 10 25 GanioB (TEKymas OlIEHKA)— aKTUBHAs paboTa 3a JaHHBIN [epro Ha
CEMHHAPCKUX (MPAKTUYECKUX ) 3aHITUAX

[IpomeKyTOUHBINA KOHTPOJIb:

Jljasa a3x3aMeHa:

3a yCTHBIN OTBET Ha 3K3aMeHe cTyAeHT morydaet 0-50 6ayos.

CTyneHTsl, MOJIYYHBIIUE B XO/I€ TEKYILET0 U pyOeskHOTO KOHTpois 56-100 6anos,
ABTOMATHUYECKH MOIYYAOT «IK3aMEH).
PesynbTupyromas omeHka ckiaasiBaetcs rno coorserctpytoieii bPC dpopmye.

IIkana HTOroBOM aKaleMHYeCKOH YCIIeBAEMOCTH CTY/ICHTOB
10 NUCHHUILINHE

Cucrema ounenox COI'Y
DopMa KOHTPOJIS Cymma 0a/1;10B HazBaunue
86 - 100 OTIINIHO
OKk3ameH 71-85 XOpOIIO
56-70 YJIOBJIETBOPUTEIHHO

Bonpoce! aJst noaroroBku K sx3ameny (IK-1, IK-3):
ITonsiTHE O MIEATTBHON U peaJIbHON TOBEPXHOCTH.
AHaJIu3 MOBEPXHOCTU METO/IOM OBICTPBIX AJIEKTPOHOB.
Ponb moBepxHOCTH U IpaHy pazjiena B COBPEMEHHOM TEXHOJIOTUU U (PU3UKE.
AHaJu3 MOBEPXHOCTU METOJIOM JU(PPAKLIUU MEUIEHHBIX 3JIEKTPOHOB.
AtomapHo-uucTas noBepxHoctb. Cocrostnue Tamma, [llokiu.
Metoa audpakiuy peHTTeHOBCKUX JTy4ei MO CKOJIb3SIIUMH YIIaMU.
BbricTphle 1 MeJIEHHbIE TOBEPXHOCTHBIE COCTOSHHUS.
OnexrpoHHas OXke-CreKTPOCKOIH.
JByxmepHsbIe pemeTrku bpaso.
1O IToneBast MOHHAsI MUKPOCKOIIUSI.
11. ATomHBIE MOJIENH CBEPXCTPYKTYpP Ha MOBEPXHOCTU MOTYIIPOBOJHUKOB.

©CoNoaR~wWNE

! TlonosxeHue 0 TeKylleM KOHTDOJIE YCIIEBAEMOCTM M NPOMEXYTOYHOM aTTecTaluM OOYHaroIUXCcs MO
o0pa3oBaTeNbHBIM TNPOTpaMMaM  BBICIIETO 00pa3oBaHMS — TIporpamMmaM OakajaBpuaTa, MarucTpaTrypsl H|
cnermanuteta B COI'Y (B mocnenneit penakuuu ot 08.07.20 . Ip. Ne 173).

2 B cootserctuu ¢ ITosnoxenneM o BPC oleHuBaHus 00yyaromuxcs 04Hoi GpopMbl 0 06pa30BaTEbLHBIM
IporpaMMaM BBICIIEr0 OOpa3oBaHMSA — IMporpammaM OakamaBpuata u crnenumamutera B ®I'BOY BO COI'Y (ot
05.03.2018 ., ip.Ne 47)
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MeTtoa peHTI€HOBCKOM (POTORNIEKTPOHHOM CIIEKTPOCKOIINH.

[ToBepxHOCTHAS IPOBOAUMOCT.

OnekTpoHHas cuekTpockonus. CeKkTp BTOPUUHBIX JIEKTPOHOB.

AKLENTOpHbIE U JOHOPHBIE TIOBEPXHOCTHBIE COCTOSHUSA. M3rud sHepreTnyeckux
30H BOJIM3H TOBEPXHOCTH.

Meto TyHHEIBbHOM CIIEKTPOCKOIIHH.

Slueitka Burnepa-3eiitia.

[ToseBast NOHHASL CIEKTPOCKOIIHS.

Pabora Beixoga. Meton KenbBuHa.

Merton (poTOnpOBOJUMOCTH.

SIBnenue ancopOIuM U AecopOLMY Ha MOBEPXHOCTU TBEPIBIX TEIL.

Merton 3pdekra moss.

DopMUPOBAHHE HAHOCTPYKTYP.

W TOYHMKH 1 aHAJIN3aTOPHI HOHOB.

Bosnuknosenue obnactu npoctpanctBeHHoro 3apsnaa (OI13) Ha moBepxHOCTH U
IIPY KOHTAKTE FeTEPOCTPYKTYP.

Meton anekTpoHHON Oke CIEKTPOCKOIUY.

[Toctpouth  30HHYHO  OuarpaMMy  JUii  TOBEPXHOCTH  COOCTBEHHOTO
MOJIYTIPOBOJHUKA.

CoOcTBeHHbBIE U HECOOCTBEHHBIE TTOBEPXHOCTHBIE COCTOSTHUSL.

TyHHenbHAs! CIEKTPOCKOIHS

KoHTakTHas pa3HOCTh NMOTEHUHMAJIOB B IETEPONEPEXOAE HA IPUMEpPE METalI-
MOJIYTIPOBOJTHUK.

[ToBepxHOCTHas MPOBOAUMOCTh. DPHEKT MOJIS.

MeTtoa peHTTeHOBCKOM (DOTOIIEKTPOHHOH CIIEKTPOCKOIINH.

Onpenenuth KOHTAaKTHYK) PpPa3HOCTb IOTEHLUUAIOB IO  BOJBT-aMIIEPHOU
XapaKTEepUCTHUKE.

Oco0eHHOCTH aTOMapHO-YUCTONW MOBEPXHOCTH.

DNEeKTPOHHAs CIEKTPOCKONUs. AHAIM3aTOPbl SHEPTUHU AJIEKTPOHOB.

ITocTpouTh 30HHYIO TUAarpaMMy ¢ HHBEPCHOHHOM MPOBOJUMOCTBIO.

[Tpoueccsl aacopbunu U AecopOLKK Ha MOBEPXHOCTH KPHUCTAJUIOB. YpaBHEHUS
®duka.

MeTton GOTONPOBOAMMOCTH JIJIsl aHAJIN3A PEATTLHOM MOBEPXHOCTH.

Kak Ha aToMapHO-YHCTOI MOBEPXHOCTH KPEMHUSI MOTYT ObITh M30THYTHI 30HBI U
nouemy?

Crioco0bI MosTyuyeHus! aTOMapHO-UYUCTON MTOBEPXHOCTH.

OnTHyeckre MEeTo bl UCCIIeI0BaHUS TIOBEPXHOCTH.

Paccuutare TonmuHy OII3 mo BoabT-hapagHOi XapakrepucTuke Oapbepa
[lorTKH.

BnusiHue okpyskaromei cpeipl Ha COCTOSIHUE IIOBEPXHOCTH KpUCTAILIA.

MeTto1 peHTT€HOBCKOW JU(PPAKIIMH TOBEPXHOCTH MO/ CKOJIB3SAIIUMHU JTydaMH.
[TocTpouTh 30HHYIO JUarpaMMy KpeMHHs N-THIA, C aKLENTOPHO-NOJOOHBIMU
MOBEPXHOCTHBIMU COCTOSTHUSIMHU.



Iloka3aTeu U KPUTEPUH OLIEHNBAHUS KOMIIETEHIMii HA PAa3JIMYHBIX ITaNax ux
(opmMupoBaHus, onucaHue MIKAJ OLeHUBAHUSA

YpoBeHb c(hopMUPOBAHHOCTH KOMIIETECHIIMIA

«MUHUMAJIbHBII
YPOBEHb
He JOCTUTHYT»
(MeHee 55 6as10B)

«MuHHUMAaJILHBIA
YPOBEHb)»
(56-70 6ansoB)

«CpenHuii ypoBeHb»
(71-85 6asi10B)

«BbICOKH ypPOBEHb»
(86-100 6an10B)

Komnemenyuu ne

Koumnemenyuu

Komnemenyuu

Koumnemenyuu

cpopmuposativ. cpopmuposativi. chopmuposatnbi. cpopmuposanbi.
3HaHuA  OTCYTCTBYIOT, | CchopMupoBaHbI 3HaHuA obmupHBIe, | 3HAHUA TBEpIBIC,
YMCHHS W HaBBIKM HeE | 0a30BbIC CTPYKTYPBI | CHCTEMHBIE. apryMEHTUPOBaHHBIE,
c(hOopMHPOBaHEI. 3HAHHH. Ymenus HOCSIT | BCECTOPOHHHUE.
YmMmenus ¢pparMeHTapHbl | penpoayKTUBHBIHN YmMmenus YCHEIIHO
u HOCST | Xapakrep, MIPUMEHSIOTCS K
PENPOAYKTUBHBIH MPUMEHSIOTCS K | PEIICHHUIO KaK TUITOBBIX,
Xapakrep. pEIIeHUI0 TUTIOBBIX | TAK W HECTaHJapPTHBIX
HeMoHCcTpUpyeTcs 3a1aHUM. TBOPYECKUX 3aJaHUM.
HU3KUH ypoBeHb | JleMoHcTpupyercs HemoHcTpupyercs
CaMOCTOATEIILHOCTH JIOCTaTOYHBIM YPOBEHb | BBICOKHI YPOBEHb
MIPAKTHYECKOTO HABBIKA. | CAMOCTOSITETHHOCTH CaMOCTOSITETFHOCTH,
YCTOMYHBOTO BBICOKAsl aJlallTHBHOCTH
MPAaKTUYECKOTO HABBIKA. | MPAKTHYECKOTO HABBIKA
OnucaHue KpUTEpHeB OLEeHUBAHUA
OOyuatomuiics Oo6yuatommuiicst Oobyuarommuiics OoOyuaromuiicst
JIEMOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET: JIEMOHCTPUPYET:
- CYILIECTBEHHBIE | - 3HAHUWSA | - 3HAHWE W [IOHWMaHUE | - riryookue,
mpoOensl B 3HAHHUAX | TEOPETUIECKOTO OCHOBHBIX  BOTPOCOB | BCECTOPOHHHUE u
y4eOHOro MaTepuana; MaTepuana; KOHTPOJIHPYEMOTO apryMEHTUPOBAHHBIC
- JIOITYCKAIOTCS | - HETIOJIHbIE OTBETHl Ha | 00beMa MPOrPaMMHOTO | 3HAHUS MPOTPAMMHOIO
MPUHIUITHATEHEIE OCHOBHBIC BOTIPOCHI, | MaTepuara; MaTepuana;
omMOKK MpH OTBETE Ha | OMOKKM B OTBETE, | -  TBEpAble  3HAHUS | - TMOJHOE TOHUMaHHE
OCHOBHBIE BOIIPOCHI, | HEIOCTaTOYHOE TEOPETHUECKOTO CYIITHOCTH u
OTCYTCTBYET 3HaHWE W | IOHMMaHHE CYIIHOCTH | MaTepHana. B3aMMOCBSI3U
MOHUMAaHWE OCHOBHBIX | U3JIaraeMbIX BOIIPOCOB; | -CITOCOOHOCTH paccMaTpuBaeMBbIX
MOHATUI U KaTEropuii; - HEYBEpPEHHBIE U | YCTaHABJIMBATh U | IPOLIECCOB U SIBICHU,
-HEeTIOHNMAaHUe HETOYHBIE OTBETHl Ha | OOBSICHSITH CBS3b | TOYHOE 3HaHUE
CYIITHOCTH JIOTIOJTHUTEIIbHBIE MPAaKTUKA © TEOPHH, | OCHOBHBIX TIOHATHI B
JIOTIOJTHUTEIBHBIX BOIIPOCHI; BBISIBIISITD paMKax o0CykKITaeMbIX
BOIIPOCOB B  paMKax | - HEJIOCTATOYHOE | MPOTUBOPEYHS, 3aJ]aHnH;
3a/1aHui; BIIQJICHUE JINTEPATYPOH, | TPOOIEMBI u|- CIIOCOOHOCTH
- OTCYTCTBHUE YMEHHS | PEKOMEHJOBaHHOMN TEH/ICHIIMU Pa3BUTHSI, yCTaHaBJIUBaTh u
BBITIOJIHSTh IPOrpaMMOi - MIPaBUJILHBIC U | OOBICHSTH CBSI3b
MPaKTHYECKUE 3aJaHUs, | JUCIUTUINHEL, KOHKPETHEIE, 0e3 | IpaKkTUKH U TEOPHUU;
MPEeAyCMOTPEHHbBIE - yMeHHe 0e3 TpyOBIX | TpyOBIX omuooK, | - JIOTUYECKU
pOrpaMMoin omurboK pemaTb | OTBETHI Ha | TIOCJIeIOBaTebHbIE,
JUCITUTLTAHBL; MIPaKTUYECKUE 3aJ[aHHs, | TOCTABICHHEIC coJiepKaTelibHbIE,
- OTCYTCTBHE | KOTOpBIE CIIeIyeT | BOIPOCHI; KOHKPETHEIC u
TOTOBHOCTH BBITIOJIHUTD. - yYMEHHE  pelaTh | UCUEPIILIBAIOIINE
(crmocobHOCTH) K MPaKTUYECKUE 3a/IaHUs, | OTBETHI HA BCE 3a/IaHMUSI,
JUCKYCCHM M HHU3KYIO KOTOpBIE cleayer | a TaKxKe
CTENeHb KOHTAKTHOCTH. BBITIOJTHUTE; JIOTIOJTHUTENIbHBIE




- BIIaJICHUE OCHOBHOH | BOIIPOCHI
JIUTEPATypoi, 9K3aMEHaTOPa;
PEKOMEHIOBAaHHOM - yMEHUE  peuiaTh
MpOrpamMmMoit MPaKTUYECKUE 3a/IaHuUs;
JUCIUTUINHEL, - CBOOOIHOE
- HAJIM4YHE COOCTBEHHOM | MCIOJIb30BaHHE B
000CHOBAaHHOM OTBETaX Ha BOMPOCHI
MO3HIINHN 1o | MaTepUaIoB
0o0cy)XIaeMBbIM PEKOMEHIOBAHHOU
BOIIPOCAM. OCHOBHOU 51
Bo3moxHBI JOTIOJIHUTEJILHOMN
HE3HAYHNTEIIbHEIC JIUTEPATYPBI.
OrOBOPKH U HETOYHOCTH
B PaCKpBITHH
OTICHBHBIX TOI0KCHUN
BOIIPOCOB,
MIPUCYTCTBYET
HEYBEPEHHOCTH B
OTBETax.
Onenka Onenka Onenka Onenka
«HEY/IOBJIETBOPUTE/Ib | «YAOBJETBOPUTEIBHO | «XOPOLIO0» / «3aUYTEHO» «OTJIHYHO» /
HO» /He 3aYTEeHO0 » | «32aYTEHO» «324YTEHO»

9. YueOHO-MeTOAMYeCKOE U HH(OPMALIMOHHOE o0ecnedeHue JUCIHILIMHBI

Y4eOHUKH ONEKTPOHHBIE
HanmenoBanue ABTOD I'on W3JIaHMS
W3JIaHUS
OcHOBHbIE
®du3nka MOBEPXHOCTU 3. 3enryun M.: mup,
1990r.

IToBepXHOCTH U IPAHMIIBI ®. bexmrear M.: mup,
paszelna noJynpoBOAHUKOB P. Dunepnaitn 1990r.
BBenenue B pusuky M. I'parron 2000r.
IOBEPXHOCTHU
Meroasb! aHanu3a MOBEPXHOCTH ITox pen. A. M.: mup,

3aHAepHbI 1979r.
Brenenue B puszuky K. Oyda M,: nayka
MTOBEPXHOCTHU B.I'. JIugmmn 2006r.

A.A. Capanun

A.B. 30t0B

M. Karasama

JlononHuTEIBHBIE

A1copOLIMOHHBIE MPOIECCHI HA B. ®@. Kucenes, M.: HayKa,
noBepxHOCTH NoaynpoBogHuKkoB | O.B. Kpeuios 1978r.
U TUDJICKTPUKOB
IToBepXHOCTHBIE CBOMCTBA Ilox pen. M.I'puna M.: mup,
TBEPJBIX TE 1972r.
Pu3nKa-XxuMus MOBEPXHOCTU K.P. Bonbkenmreitn | M.: Hayka,
IIOJIYITPOBOTHUKOB 1981r.
IToBepXHOCTHBIE CBOICTBA C.U. PxanoB M.:
TBEPABIX TEI I'ocTexusn,




1987r.

Y4yeOHO-MEeTOAUYECKHE IT0COOUI

®Pu3nka NOBEPXHOCTH U A. 1. biiues 1992r.
HOBEPXHOCTHBIX SIBJICHUH
Meronuyeckue ykazaHus K 2005r.

n1abopaTOpHBIM paboTam

3JIEKTPOHHbIE OMOJIMOTeYHbIe cucTeMbI, ¢ KOTOpbiMH Y COI'Y umeercs aeicTBYOMMit
JAOTOBOpP, COBpeMeHHbIe MNpo(deccHoHAIbHbIE 0a3bl, MH(OPMALMOHHBbIE CIPABOYHbBIE
CHUCTEMBbI:

— eLIBRARY.RU [OnektpoHHBIli pecypc|: Hay4yHas 3JIeKTpoHHas OmoOmmoreka. — URL:
http://www.elibrary.ru.

— Baza mannsix «9BC elibrary»: http://elibrary.ru

— M3parensctBo «OpaiiT» [DAEKTpOHHBIN pecypc]: 31eKTpOHHO-0MOINOTeYyHas cucTemMa. —
URL: http://biblio-online.ru.

- YuamBepcurerckas OubOmmorexka online [DNeKTpOHHBIM  pecypc]: 3JIEKTPOHHO-
oubmmoteunas cucrema. — URL: http://www.biblioclub.ru.

— CnpaBounas paBoas cucrema KoncynprantlImtoc. — URL: http://www.consultant.ru/.

— NudopmarmonHo-npaBoBoit moprain «I"apant». — URL: http://www.garant.ru/.

10.MaTepHaJbHO-TeXHHYECKOE OCHAIIEHHE TUCIIHIIINHBI:

Aya. 21 VYyeOHble ayauTOPMH /JJS TNPOBeJAeHHMS 3aHATHH JIEKIMOHHOIO THIIA:
MIPENO0IaBaTEeIbCKUM CTOJI; CTYJI; CTOJIBI 00YJArOIIUXCsl; CTYbA; Kadeapa; KiaaccHas JocKa

Aya. 21 Y4eOHble ayaiuTOpuUM ISl NPOBeJeHUsl Ja00PATOPHBIX 3aHATHI, KYPCOBOIO
NMPOEKTUPOBAHMS (BBINOJHEHHUSI KYPCOBBIX PpadoT), rpynmoBbIX M HWHIMBHAYAJbHBIX
KOHCYJIbTAUMH, TeKYIIero KOHTPOJSI M INPOMEXKYTOYHON aTrrecTaluu, a TaKKe
CaMOCTOSITE/IbHOI  PadoThl 00y4alOIMXCHA: TIPENOJABATeIbCKUN  CTOJN; CTYJ; CTOJIBI
oOyJaromuxcs; CTynbs; kadeapa; KjJaccHas Jocka

Aya. 15 JlaGopatopumn: OOopynoBaHue Ui NPOBEIACHUS JIAOOPAaTOPHBIX PabOT MO Kypcy
«Du3nKa MOBEPXHOCTH

Aya. 27 KoMIbIOTePHbIE KJIACCHI: TPENOaBaTeIbCKUI CTOJ, MPenoaaBaTeIbCKUM CTYI, CTOJIbI
00yJaromuxcsi, CTYJNbs, KIACCHAas JOCKA, MYJIBTUMEIWHHBIA KOMILUIEKC (IIPOEKTOp, JKpaH),
kostoHku, IIK mpenonaBatens, I1IK obGyuaromuxcs, mporpammuoe oOecrneuenue: 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 anst 6usteca; KoHCyIbTaHT MIIHOC

BHﬁJ’II/IOTEKa, B TOM YHCJI€ YUTAJILHBIM 3aJI: CTOJBI , CTYJIbA, TIK O6y‘laIOH_II/IXC$I, IIporpaMMHOC
obecrieucnne: 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



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

CocTaB JIMIEH3NOHHOTO ¥ CBOOOIHO PACTIPOCTPAHSIEMOT0 MPOTPAMMHOTO
odecrneveHusl, B TOM YHCJIE€ 0T€4eCTBEHHOI0 ITPON3BO/ICTBA

Ne HaumenoBanue Ne norosopa (JiuueH3ust)
n/n
Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot
L 04.2016 .
5 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016 1.
AHTUBHpYCHOE Nel7E0-180222-130819-587-185 ot 26.02. 2018 o
3. nporpammuoe obecriedenue | 14.03.2019 r, npoanena go 2021 1.
KasperksyTotalSecurity
[Iporpamma miist 9BM «bank | Pazpaborka COI'Y CBuuetenscTBO 0
4 BOTIPOCOB JIJIsI KOHTPOJIS rOCY/IapCTBEHHOW PETUCTPALIMH TTPOTPAMMBI TSI
' 3HAHUI» OBM Ne2015611829 ot 06.02.2015 r. (6eccpouHo)
CiscoWebex- Cuctema | OOO AticteknoroBop Ne J[83-2020 ot 10.08.2020-
5. 10.08.2021 r.

pOBeJICHUS BEOMHAPOB.




11. JIncT 00HOBJIEHMSI/ AKTYaJIM3AIUU
[IporpamMMma akTyanu3upoBaHa: IEPECMOTPEHA, TOMOTHEHA.

BHecenHble n3MeHEHUS U JONOJIHEHUS YTBEPKACHBI Ha 3aceqaHnu Kadeapsl Gpu3nku
KOHJICHCUPOBAHHOT'O COCTOSIHUS

[Tporokon 3aceqanus kageapsr oT 30.06 2020 r. Ne 9.



