Pabouan nporpamMmma IMCIUIIJINHBI (MO)Iy.]'IH) «30]—[}10B3ﬂ MHUKPOCKOIINA», BRJIIOYAad
OLCHOYHbIC MaTEpPUAaJIbI

1. TpeGoBanus K pe3yJbTaraM 00y4eHHs N0 JUCHUILIHHE (MOLYJII0)
1.1. llepeyenr KommeTeHUHWH, (OpMHPyeMbIX IHCHUILIMHON (MOAyJeM) B Hpolecce
OCBOEHHs 00pPa30BaTEJIbHOI IPOrpaMMBbl

I'pynna komneTeHuui Karteropusi komnereHuui Koabl u cogep:kanue KoMneTeHIM
YHuBepcajibHbIe - -
Oo6mienpodeccroHaIbHbIE - -
[Ipodeccuonanbubie - [IK-1 CrocobeH IMarHOCTHPOBAaTh CTPYKTYPY

MaTeprasia Ha MUKPO- U HAaHOYPOBHE
- IIK-2 CnocobeH caMOCTOATEIBLHO TMPOBOIUTH
paboTel MO  CO3JaHHs,  KCCICAOBAHHIO |
MPUMEHEHNIO HAHOCHCTEM U HAHOMAaTEPHAJIOB

1.2. KOMHeTeHHI/IH U HMHIAUKATOPBI HX JOCTUKCHMUSA, (l)Ole/lpyeMl)IX )IHCHHHJII/IHOﬁ

(MojyJ1ieM) B mpouecce 0CBOEHHsI 00pa30BaTeIbHOI MPOrpaMMbl

Kon Kon unaukaropa
Conep:kaHne HHANKATOPA KOMIETEHINH
KOMIETEeHIIMH | KOMIEeTeHINH
[K-1 I1K-1.4 Omnpenensier CTPyKTypy HaHOMAaTEPUAIOB U HAHOCTPYKTYPHPOBAaHHBIX
CpeJl C MCIIOJIb30BAHUEM CKaHMPYIOLIEH 30HA0BOM MUKPOCKOIIUU
[1K-2 [K-2.1 dopmupyet TpeOoBaHUs K 9KCHEPUMEHTAIBHBIM obpasiam
HaHOMAaTepHaJlOB M HAHOCHCTEM W pe3yabTataM  Hay4dHO-
MCCIIE0BATENbCKUX paldoT 1Mo ux pa3padoTke
[K-2 I1K-2.2 BrIOupaeT MeTo/Ibl M CPEe/ICTBA MTPOBEACHUSI UCCIIEIOBAaHUN U pa3pabOTOK
[1K-2 I1K-2.3 OmpenensierT IMyTH pelIeHHs HAy4yHBIX M TEXHUYECKUX 3aad B 00JIacTH
paboT MO CO3JAaHMIO, HCCICIOBAaHWIO M TPUMEHEHHIO HAHOCHUCTEM H
HaHOMATEPHAJIOB
1.3. Pe3yabTaThl 00y4eHHs MO AUCHUNINHE (MOTYJIIO)
Heab u3ydyeHUusi AUCHUIIMHBI (MOayJsi) — GOpPMHUPOBaHHE Y OOyUYAIOIIMXCS 3HAHUH O

CKaHMPYIOLIEH 30HJOBOM MMKpPOCKOIMH, €€ TEOPETUYECKUX OCHOB, INPUHIMIIOB paboOTHl MU
BO3MO’KHOCTH MCIIOJIb30BaHUS ISl aKTYaJIbHBIX 3a/1a4 HAHOTEXHOJIOTUM ¥ HAHOMATEPHAJIOB.
B pesynbpTaTe nzydeHuss AUCIUTUIMHBI (MOYIIS) OOyUaIOIIMIACS TOTKEH
3HATh:
e KJaccu(UKALMIO METO/I0B CKaHUPYIOIIEH 30H10BOM MUKPOCKOIIHH;
® YCTPOMCTBO, MNPHUHLUUI paboThl U (U3NYECKUE OCHOBBl CKAaHHPYIOUIUX 30HJIOBBIX
MHUKPOCKOIIOB;
® [PUHLUUIBI peaau3ald aTOMAapHOIO pa3pelleHHs B CKAHUPYIOLIIUX 30HJOBBIX
MHUKpPOCKOTIaXx;
oO11Me npeAcTaBIeHUs O pa3pellaroniel CIoCOOHOCTH pa3IMYHbIX BUIOB;
BO3MOKHOCTM M oOsacTu npuMmeHeHus MetojoB C3M  ang  uccienoBaHUs
HaHOMaTEepPHUAJIOB;
yMeTh:
® aHAIU3UPOBATh U300pAKEHUS U JJAHHBIE, IOJIYYEHHBIX pa3IuyHbIMU MeToamu C3M;
® KOPPEKTHO OIpeessiTh MOP(OIOTHIO HAHOOOBEKTOB U HAHOMATEPUAJIOB;
® UCMOJb30BaTh CTaHAAPTHBIE MeTo KN C3M U1 aHanmM3a HaHOMATEepHAaJIoB;
e (opMyIHpOBaTh TEXHHUUECKHE TpeOOBaHUS K 00BEKTaM MCCIIEI0BAHMS;
BJIa/1eTh:
e HaBbIKaMU 00paOOTKU U300paXKEHUH, MOTYYSHHBIX Pa3TUYHbBIMU MeTogaMu C3M;
® [PUHUUIAMU MPOBEIEHHUS SKCIEPUMEHTa Ha COBPEMEHHBIX NMPUOOPAaX CKaHUPYIOIIEH
30HI0BOM MUKPOCKOIIUY;
e MeToJgaMM paldoThl ¢ HAYYHOM JTUTEpaTypoil U ANEKTPOHHO-OMOIMOTEYHBIMH pecypcamMmu
0 TEOPETUYECKHUM M  TEXHOJOIMYECKUM acCHeKTaM CKaHHpYIOUIeH 30HI0BON
MUKPOCKOTIHH.
2. O0beM, CTPYKTYpPa U cofep:KaHue AUCHUILINHBI (MOAYJIS)



2.1. O6beM TUCHUTIUHBI (MOTYJIs1)

Buowt yueonoii pabomut Dopmul 00yuenusn

Ounasn

OO01masi TPYI0eMKOCTh: 3a9CTHEIC CAUHUIIBI/9aChI 4/144
KonrakTHas patora: 90
3aHsTHS JICKITMOHHOTO THIIA 36
3aHATHSA CEMUHAPCKOro TUMA 54
KoncyasTanmmumn 0
IIpome:KyTOUHAsI aTTeCTANHUS: DK3aMEH 36
CamocrositetbHas padora (CP) 18

2.2. Tempbl (pa3aesbl) TMCHUIIHHBI (MOIYJIsI) C YKa3aHHEM OTBEIEHHOT0 HA HUX KOJIMYeCTBA
4yacoB 1o (popmaM 00pa3oBaTeIbHOI JeATETbHOCTH
Ounasn popma 0dyuenus

Bujbl yue6Hoii padoThl (B 4acax)
KonTaktHas padora

Ne | HammeHoBanme TtemM

3anaTus
n/n | (pa3aesioB) 3aHATHS CEMHMHAPCKOI0 TUIIA CP
JIEKIIMOHHOI0 THIIA
J Huble 113 C JIP Hnrnie

1. OCHOBEI

CKaHUpYHOLLEH

30H/I0BOM

mukpockonuu (C3M)
2. Bo3MoxHOCTH u

npumenenne C3M
3. ITpumenenue C3M
Ilpumeuanusn:

JI — nexmuu, 13 — npaktnueckue 3anarusi, C — cemunapsl, JIP — mabopatopusie padotsr, CP — camocrosTensHas
pabora.

2.3. Conep:kanue AUCHUIUIMHBI (MOIYJsl), CTPYKTYPHMPOBaHHOE MO TeMaM (pasaejiam) W

BHIaM padoT

Conep:xaHue JEKIMOHHOTO Kypca

Ne
/i HaunmeHnoBanue TeM (pa3/ieJioB) CoaepskaHue JIEKIIHOHHOT0 Kypca
1. | OcHoBbl ckanupyomedl 30H70BOH | 1.1 CoBpeMeHHbIe MeTOABI BH3YAIM3ALUH HAHOMATEPHAIOB
mukpockonuu (C3M) CoBpeMeHHbIE  METONBl  BHU3yaJH3allMd W HCCIEIOBAaHUS

HAaHOOOBEKTOB M HaHoMmatepwioB. [loHATHs paspemaromieit
CMOCOOHOCTH HM  JU(PAKIMOHHOIO  Ipezena.  AToMapHoOe
paspellieHre B COBPEMEHHBIX MeToAax HuccienoBaHus. CpaBHEHHE
OCHOBHBIX MHUKPOCKOINYECKUX METOJI0B (onTuueckue,
9JIEKTPOHHBIE, 30H0BbIe). [IpenMyiecTBa, HETOCTATKH M 00JIacTH
MIPUMEHEeHHsI CKaHUPYIOIIEH 3IeKTpOHHOH Mukpockomuu (COM),
MPOCBEUMBAIOMIEH  3JeKTpoHHOW  MuKpockommu (IIOM) m
CKaHHUPYIOIIeH 30H10BOH MUKpockoriu (C3M).

1.2. BBeagenue B CKAHMPYIOLIYI0 30HIOBYI0 MMKPOCKOIIHMIO
(C3M)

CoBpeMeHHBIE METOAbl BU3yalIM3allid HAHOOOBEKTOB. VcTopus
pasBuUTHS ~ CKaHHpYyoImed 30HA0BOM  Mukpockomuu (C3M).
VYerpolicTBO W HpHHIUO PabOTHl  CKAHUPYIOMMX — 30HIOBBIX
MuKpockoroB. OcHoBHble 3meMeHTHl C3M. Cxanepsl. Cucrema
oOpaTHOW CBs3W. 30HIOBBIE MATYMKH. [IpHHOWT (OpMHPOBAHUSL
mobpakenns B C3M. 3ammita OT BHEIIHUX BO3JICHCTBUIA.
Knaccudukammms wmeromoB C3M. CpaBHeHne pa3zpemaromieit
CIOCOOHOCTH pa3n4yHbIX BuIoB C3M.

1.3. Cxanupyomasi TyHHeJbHasi MuKkpockonusi (CTM)
O®uzngeckrie ocHOBBI CTM. DneKTpoHHBIE CTPYKTYPHI TBEPIOTO
Tema W ero moBepxHocTH. TyHHenbHBIH 3ddext. TexHuueckne
ocHOBBl CTM. KoHCTpyKIMHM  CKaHHPYIOIINX  TYHHEIBHBIX
MHKpPOCKONOB. PexxnmMbr padorst CTM. Merton MOCTOSIHHON TOKa.
Merton OCTOSIHHOM BBICOTHL. MeTos oToOpakeHrne paboThI BHIXOAA.
Peamuzammsi  aromMapHOro  paspemieHuss B CKaHUPYIOIIEM
TyHHenbHOM  MuKpockone. Orpanmuennsi CTM. Peammzarms
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aTOMApHOTO0  paspelieHus] B  CKAHUPYIOIIEM  TYHHEJIbHOM
mukpockorne. [Toaroroska nmoBepxHocTH TBepAbix Ten mans CTM
HCCIEeI0BAaHUM.

1.4. AtomHO-cnj10Basi MUkpockonus (ACM)

CwioBoe B3aWMMOJCHCTBHE 30HIOBOrO JaTyhMka U oOpasla.
Iorentman Jlennapna-/xonca. ACM 30HIBI: BHIBI, CIOCOOBI
U3rOTOBJIIEHUS, OCHOBHbIE mapaMeTpbl. Konctpykuus ACM.
CriocoOBI peruCcTpanuy OTKIOHCHHS KaHTHIIeBepa. PeskuMbI paOoOTHI

ACM. KoHTakTHasi aTOMHO-CHJIOBAasi MHUKPOCKOIIUSI - METO[
IMOCTOSIHHOM BEICOTBI, METOJI IIOCTOSIHHOM CHIJIBI, KOHTAKTHBIM METOJ,
paccoriiacoBaHusl. Henocratku KOHTaKTHOM ACM.

ITonykoHTaKTHasi aTOMHO-CHJIOBasi MUKpockomus. [Ipenmyiectsa u
HepocTaTku nonykoHTakTHo ACM. KpuBble 3aBUCUMOCTH CUJTBI OT
paccrosiHus. JlaTepanmpHOe B3aMMOJCHCTBHE 30HAA W oOpasia.
MHUKpPOCKOITHS JIaTepalbHBIX CHJI. Pa3pernaromas CrocoOHOCTh
ACM. beckonTaktHass ACM. BosmoxkHocTH OeckOHTakTHONH ACM.
Hcnonp3oBaHre OpraHMYECKUX MOJIEKYJ B KayecTBE 30HJIOB JIS
C3M. Hanotpy0ku — natanku C3M.

1.5. Cranupyomas OJIMKHENOJIbHAS onTuyeckKas
mukpockonus (CbOM)

Teoperuueckue ocHoBbl CBOM. DddexTHBHOE MPeEoaoICHHE
ontuueckoro audpaxiuonHoro npeaenaa. 3oHasl CBOM: Tumsl,
n3roroBiieHne. KOHCTPYKIMM  OJIMDKHENONBHBIX — ONTHYECKHX
MUKpockoroB. KOHTponmb  paccTossHMA ~ MEXAYy 30HIOM U
MOBepXHOCThIO.  Peanmuzanmst  cucreMbl  0OpaTHOM  CBSI3H.
Pasperatomas cnocoonocte CBOM. Pexumbl pa®oThl U BHABI
CBOM. Koudurypaiws CBOM ¢ monynem UK-Oypre.

Bosmoxknoctr 1 npumenenue C3M

2.1. Ipyrue suasi C3M.

Mukpockonuss  cuin TpeHua.  Merox — MOAYISIIMM  CHJIBL.
Muoronpoxoansie Meroquku pabdorst C3M. DnekrpocuiioBas
Mmukpockonus. CkaHupymomas eMKOCTHasi MHMKpockonusa. Meron
3oHma KenpBuHa. MarauTHass cuioBass Mukpockormus (MCM).
[Mpunmun pa6otst C3M B pexxume MCM. Ksasucratuueckue
merogukn MCM. Konebarenpasle MeTogukn MCM. 30HOOBEIE
narauku uis MCM. Jlurorpadus 8 C3M. CTM, ACM nurorpadmust.
AHOIHO-OKHCIIHTEIbHAS TUTOrpadus.

2.2. Boamoxunoctu C3M

[IpenmymiectBa u Henoctatku C3M. Crangaptel C3M. HckaxkeHue
n300pakeHnsT CKaHepoM. VICKakeHMs, CBS3aHHBIE C 30HIOBBIM
JatdukoM. VickakeHus, cBsizaHHble pexuMoM paborel C3M.
Kanmubposka C3M. IIpuHIMITEI KOPPEKTHPOBKH M300paxennit C3M.
Bo3MOXHOCTH aTOMHO-CWJIOBOM MHMKPOCKOIMH B ONPENEIICHUU
(opMBI M pasMepoB HAHOYACTHI] METAJUIOB M HMX COCIMHEHHH.
MeToauku BOCCTAHOBJICHHS pPEATbHOM T'€OMETPHH OOBEKTOB
nccnenoBanust ACM. Bo3MOXHOCTh IPOBEICHNUS HEpa3pyIIAOIINX
HcciaenoBanni ¢ moMornso ACM.

[Ipumenenne C3M

3.1. Ipumenenue C3M a1 ucciieI0BaHUS OCHOBHBIX KJacCCOB
HAHOMAaTepHAJIOB.

AtomapHOE pa3zpemeHue, mocturayroe ¢ nomomipio CTM.
I[Ipmmenerne MCM. IlpuMeHeHHS OMIDKHETIONEHOW — OITHKH.
HccnenoBanre BOMOPOIHBIX CBs3eil. OmpenercHne pa3MepoB H
¢opmbr Hanouactun. MccremoBanns MOpGOJIOTHH M JIOKAJIBHBIX
CBOICTB TOJIMMEpHBIX MaTepuajoB. lMcciemoBaHMS MAarHUTHBIX
HAHOYACTHI] ® CTpYyKTyp MerogoM MCM. Brruucnenue
anre3noHHBIX cmi MetonoM ACM. BO3MOXXHOCTH M TIEPCHEKTHBEI
ACM B wHCCIEOBAaHWM CHHTETHYECKHMX XHMHUYECKHX BOJIOKOH.
UccnenoBanue HagMONEKYASPHOM CTPYKTYpbl IOJIMMEPOB U
komrio3utoB.  Mcmomp3zoBanme C3M s mMccienoBaHUS
MOpP(QOJIOTHH ¥ MPOLIECCOB pocTa

Paszgen 3.2. MHcciaegoBanue OHMOJIOTHYECKHX OOBEKTOB C
nomoubio C3M.

BosmoxxHOCTH M3MepeHus B *KUAKOCTH. [IpuroToBieHre 00pasmnos.
Wzygenne JHK. MHcchenmoBanusi BuUpYycOB M OaKTepHi.
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UccnenoBanue aare3voHHbIX B3auMopeucTBui. Hcmonb3oBaHue
C3M B pa3auuHbIX cpenax. Bo3MOXHOCTH B HCCIE€IOBaHUU
0eNKOBBIX MOJIEKYN ¢ omotbio C3M.

Paznen 3.3. Coppemennsbie npudopsl u Metoanst C3M.
OcuoBHble npomsBogurenn C3M. @opmat npanHeix B C3M.
Bapuanter Busyammzamuu C3M wm3o0paxkenuit. KomndecTBeHHBIN
anaym3  C3M  wm300pakeHUM. Crartuctuueckuii  aHaiau3
n300pakeHnH, MONyYeHHBIX ¢ oMonpio C3M.

CojaepikaHue 3aHATHII CEMHMHAPCKOI0 THIIA

Ne .
u/n HaumeHoBanue TeM (pa3aenoB) Tun Coaep:xanue 3aHSITHI CEMUHAPCKOIr0 THUIA
1. | OCHOBBI CKaHHPYIOIIEH 30HIOBOU 113 CoBpeMeHHbIE METOIbl BU3YyaIH3alliid HAaHOMAaTEpHUaJIoB
Mukpockornuu (C3M) BBenenue B CKaHUPYIONIYIO 30HOBYIO MHUKPOCKOIHUIO
(C3M)

Ckanupytomas TynHeabHas Mukpockonus (CTM).
ATOMHO-CHJIOBasi MUKPOCKOIIHUS

Ckanupytomasi OmKHENoNIbHast ONTHYECKast MUKPOCKOTIUS
2. | Bosmoxxknoctu u mpumenenune C3M 113 [IpenmyriecTBa M HENOCTATKU CKAHUPYIOIIEH 30HJIOBOM
MUKpockonuu. [TpuHIMIEl aHamM3a ¥ ONMHCAaHUS JaHHBIX,
MOTY4YEHHBIX ¢ moMolrsro C3M

KonuuectBensslit ananu3 ganHeix C3M

3. | llpumenenne C3M I13 | Ilpumenenne C3M B m3ydeHHH HAaHOMATEPHAJIOB
HccnenoBanue Ouomornyeckux o0bexkToB merogamu C3M
CoBpemenHsble mpubops! 1 MeToasl C3M

Coaepxxanue cCaMOCTOATEIbHOM padoThl

Ne .
/i HanmeHoBaHue TeM (pa3/iesioB) Conep:xaHue caMOCTOSITEJIbHONH PaboThI
1. | OcHoBbl ckanupyromeit 30H10BOH | [IoBTOpeHHMe neKUMOHHOrO Martepuana. IloAroToBka K 3aHATUSAM
mukpockonui (C3M) CEeMHMHAPCKOr0 THIa

2. | Bosmoxnoctu u npumenenne C3M | [loBropenue nexipoHHoro marepuana. [ToaroroBka Kk 3aHATHAM
CEMUHAPCKOro THIa
3. | [Ipumenenne C3M IloBTOpeHune nekumoHHOro marepuana. IloaroroBka x 3aHsATHAM
CEMUHAPCKOro THIa

3. OueHo4YHble MaTepuajbl JJsl TPOBeIeHUS] TEKYUIero KOHTPOJIS YCINeBaAeMOCTH M
MPOMEKYTOYHOM aTTeCTANMU 00YYAIOIIMXCS 10 IMCHUILINHE (MOYJII0)
[lo mucuunnuae (MOIYNI0) HPEIyCMOTPEHBI CIEAYIOIIUE BHUIbl KOHTPOJISI KadecTBa
OCBOCHHUS:
® TEKYIIHH KOHTPOJb YCIIEBAEMOCTH;
® POMEXKYTOYHAS aTTECTAlMs 00YJaIOIIUXCS 110 JUCHUIIITUHE (MOAYIIO).
3.1. OueHouHble MaTepuajbl ISl TNPOBeleHUs] TeKyllel aTTrecTallud MO AUCUMILIMHE

(MoxyJ110)
Ne | KonTposupyembie TeMbl (pa3jesibl) HaunMeHoBaHMe OLIEHOYHOIO CpelCTBa
n/n
1. | OcHoBHI ckaHUpYIOmEH 30HA0BOM MuKpockomuu (C3M) KontponsHsrii pabora
2. | Bosmoxknoctu u npumenerne C3M KontponsHsrii pabora
3. | Opumenenne C3M KontponsHsrii pabora

3.1.1 TunoBbie KOHTPOJIbHbIE 32JaHUS WJIH UHbIe MaTepPHAJIbl, HEOOX0AMMbIe I OLEHKH
3HAHMH, YMeHHUIi, HABBIKOB M (MJ1M) ONBITA AeSITeILHOCTH B Npolecce TeKyIero KOHTPOoJist
ycrneBaeMoOCTH
KonTpouabHbliii padora
Paznen 1

1. Yro Takoe cucrema obpatHoii cBsi3u B C3M?

2. Yro Takoe 0OpaTHbIH Mmbe303(hhexT?

3. Uto Takoe mpsamMoii mbe303ddext?

4. KaxoBa 3aBHCUMOCTb CHJIBI TYHHEJIBHOTO TOKa OT TYHHEJIBHOTro Oapbepa (paccTOsHUS
MEXIy UTJI0i U 00pas3iom)?
B kakom pexxume pabotel CTM nostyyaroT aToMapHoe pa3penieHue?
B kaxoii cpeae HEBO3MO>KHO ITPOBOANUTE M3MepeHust merogoM C3M?
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Kakoe ocHOBHOE pu3nyeckoe siBiieHue JIeKUT B ocHoBe CTM?
8. Kakoif ©3 30HIOBBIX JAaTYMKOB TMPHUTOJAEH Ui CKAaHUPYIOIIEH ONMKHETOIbHOMI
ONTHYECKON MUKPOCKOTTHH?
9. Kaxkoit u3 30HI0BbIX AJaTYUKOB TipurojieH aiust CTM?
10. KakoBa BenuunHa o6mactu OmmkHero noyist B CbOM?
11. Yro rnaBHBIM 00pa3oMm omnpenensier pazpemenue B CTM?
12. Kakoe ocHOBHOE (pu3n4ecKoe siBIIeHUE JeKUT B ocHOBE CTM?
13. Ha xakom u3 C3M Henb3s goctuyb pazpemeHus B 10 am?
14. U3 yero usrotaBnuBaroT 301161 1711 CbOM?
15. Kak 3011 MOJBOAUTCS HA pACCTOSTHUE HECKOJIBKUX aHTCTPEM K TIOBEPXHOCTH?
16. Yro onpenenset pazpemenue B ACM, a uto B CTM? OCHOBHBIE OTpaHUYCHHUSL.
17. Kakue npenenpHble pa3pelieHus JOCTUTHYTHI ceroiHs B Mupe npu nomou ACM, CTM
u CBOM? [IpuHuMn noAroToBKM 00pa3loB i NOJYyYEHHs] aTOMapHOTO pa3peLieHusl.
18. Kakne xoHCTpyKIMHM ckaHepoB mpumenstorcs B C3M? KakoBwl ux mpewmymiectsa u
HeZ0CTaTKu?
19. Tlepeuncnute CUITBI, BO3HUKAIONINE MEXKIY 30HIOM U 00pa3iom.
20. Onmmure pesxkuMbl padoTel ACM B 3aBHCHMOCTH OT CHJIBI B3aMMOJICHCTBUS «30H]I-
obOpazerny.
21. KakoBBI MPEeNMYIIECTBA U HEOCTATKH PA3IHMUHBIX PEKUMOB paboTel ACM?
22. Texnomnorus ponsBoacTea ACM-30H/10B.
23. Merouka U3roToBiIeHUs 30HI0BbIX 1aTYnKOB 11 CTM.
Paznen 2, 3
1. Yro Takoe “tip imaging”’unu 3QpHeKT UTI0BOM CBEPTKU?
2. Kak gacto ciemyeT nepekanrnOpoBbIBaTh CKaHEP MUKPOCKoTa?
3. Kakas w3 wmeroguk ACM He nmaer mnpencraBlieHHEe 00 3JIEKTPOPU3UICCKUX
XapaKTepUCTUKAaX MOBEPXHOCTU?
4. Yro riaBHBIM 00pa3om omnpezenser paspenieaue B CTM?
5. Kakue xanTuieBepbl NOJKHBI ObITh BBIOpAHBI Ui MPOBEICHUS MarHUTHO-CHUJIOBOMN
MUKPOCKOTTHH?
OcHOBHOE OTIIUYHE KBa3UCTATHUECKUX U KojeOaTelbHbIX MeToiuk MCM.
Hanorpasuposky (C3M auTorpaBusi) MPOBOJAT C TOMOIIBIO?
Hanouekanka (C3M nutorpaBusi) mpoBOIAT C IIOMOIIBIO?
Yro takoe «Shear-force»?
10. [IpuHIMT peann3aluy aHOIHO-OKUCIUTENIbHOM TUuTOorpaduu.
11. TlpeumymectBa u Hepoctatku C3M-nuTorpadumu.
12. OnummnTe OCHOBHBIE MPUHIUITBI KATUOPOBKU CKaHUPYIOLIETO 30HA0BOTO MUKPOCKOTIA.
13. Yro ompenensier pazpemenne B MCM? Kakue npenenbHble pa3pelieHus JOCTUTHYTHI
ceroaHs B Mupe npu nomomu MCM?
14. Texnonorus npousBoactea MCM-30H10B.
15. Kakne meroapl (meroauku) C3M paioT mpencraBieHue 00 3IEKTPOPU3UUECKUX
XapaKTepUCTHKaX 00pa3IoB.
16. UccnenoBanue Ouonornyeckux oopasioB metogom C3M.
17. TlpuHIMIB KOPPEKTUPOBKHU H300paxenuit C3M
3.1.2. MeTtoguueckue MaTepuajbl, ompeaeisome MNpoUeIypbl OLEHUBAHHUSA 3HAHMIA,
YMeHM, HABBIKOB U (WJIN) ONBITA AeATeJIbHOCTH B X0/le TeKYLIero KOHTPOJIsl YCIIeBAeMOCTH
KonTpoabHnas pabora

OneHuBaeTcss HE TOJBKO TIyOMHA 3HAHWI TOCTABICHHBIX BOMPOCOB, HO U yMEHHUE
W3JI0KUTh TUCBMEHHO.

Kpumepuu oyenusanus: nocnenoBaTeIbHOCTD, IOJTHOTA, JOTUYHOCTD U3JI0KEHNUS, aHATIU3
Pa3IMYHBIX TOUEK 3PEHHS], CAMOCTOSITENIbHOE 00001IeHre MaTepuana. M3noxkenue marepuana 6e3
(aKTHUECKUX OINOOK.

OrneHka «omauyHO» CTaBUTCS B CiIydae, KOTJia COOIO/IEHBI BCE KPUTEPHH.



OueHka «xopowio» CTaBUTCS, ecad 00y4alOIMIMNACS TBEPJIO 3HAET MaTepual, I'PaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, 3HaeT HPAKTHUYECKyl0 0a3zy, HO JIOIYCKaeT HECYIECTBEHHBIE
IIOTPEIIHOCTH.

OueHka «yodoeremsopumenvHoy CTaBUTCA, €CIIN 00yUarOIUiics OCBOUI TOJIBKO OCHOBHOM
MaTcpurail, HO HC 3HACT OTACIbHBIX IleTaJIefl, JAOITYCKACT HCTOYHOCTH, HCAOCTATOYHO IIPABUJIbHBIC
(OpMYIHPOBKH, HapyIIaeT IOCIEAOBATEIbHOCTh B H3JI0KEHHM MaTepHaia, 3aTPYIHICTCS C
OTBCTaAMH, IIOKAa3bIBACT OTCYTCTBUC I[OJDKHOI71 CBiA3M MCXKIY aHalu30M, apFYMGHTaHI/ICf/'I nu
BBIBOJaMU.

OneHka «HeyooeremeopumenvbHoy CTaBUTCS, €CIM OOy4aroIMICS HE OTBEYaeT Ha
IMOCTABJICHHBIC BOIIPOCHI.

3.2. OueHOYHbIe MATEPHAJBI /151 MPOBEIEHHU MPOMEKYTOUHOM aTTecTalluu
3.2.1. Kputepuu o1ieHKH pe3yJibTaTOB 00y4eHHs M0 AUCHHUILINHE (MOAYJII0)

M xana Pe3ysbTaThI
IMoka3aTenn oeHNBaHUsI Pe3yJbTATOB 00y4eHHSs
OLIEHUBAHUSA o0yueHust
OTJIMYHO 3Haer: - OoOyyarommuiics TIyOOKO W BCECTOPOHHE YCBOWJI MaTepHall, YBEPEHHO,

JIOTUYHO, MOCIE0BaTEeIbHO 1 TPAaMOTHO €r0 U3JIaraeT, ONUpasich Ha 3HAHUSA
OCHOBHOMH M JIOMOJHUTENBHON JTUTEpaTyphI,

- Ha OCHOBE CHCTEMHBIX Hay4HBIX 3HAHWH JeNaeT KBaJu(HUIUPOBAHHBIE
BBIBOJIBI 1 00001IIEHUsI, CBOOOTHO ONIEPUPYET KATETOPUSIMH U TTOHSITHIMHU.
VYwMmeer: - oOydaromuiics yMeeT CaMOCTOSATENBHO W TPAaBWIBHO pellaTh yueOHO-
npodeccHOHaNbHBIE  33aJauydl WM 3aJaHus, YBEPEHHO, JIOTHUYHO,
MOCIIEIOBATENIHO U apTYMEHTHPOBAHO U3J1araTh CBOE PEIICHNE, UCIIOIb3Ys
Hay4HbI€ MTOHSTHS, CChUIAsICh HA HOPMATHBHYIO 0a3y.

Brnaneer: - 0Oy4aroLMiics BIIaJIeeT PallMOHAIBLHBIMUA METOJaMU (C MCIOJIb30BaHHEM
palMOHAJIbHBIX METOJUK) PEIICHHs] CIOXKHBIX Npo(ecCHOHAaTIbHBIX 3aiad,
MPE/ICTABICHHBIX ACIOBBIMU UTPaMU, KeiicaMu U T.11.;

I[Tpu penieHny IpoEM OHCTPHPOBAI HABBIKH

- BBIJICJICHUS TJIABHOTO,

- CBSI3KOW TEOPETHMYECKHX MOJIOKEHUH ¢ TPeOOBaHUSIMU DPYKOBOSIINX
JOKYMEHTOB,

- M3JIOKEHHS MBICIIEH B JIOTUYECKOW MOCIIE0BATENBHOCTH,

- CaMOCTOATENBHOT0 aHajIHu3a (DaKThl, COOBITHH, SBIEHUH, MPOLECCOB B HX
B3aMMOCBS3H U JHAJIEKTHUECKOM PA3BUTHUH.

XOPOLIO 3HaeT: - oOyJaromuiics TBepAO YCBOWJI MaTepual, JOCTaTOYHO TPAMOTHO €ro
U3J1araeT, ONMpasCh HAa 3HAHUSI OCHOBHOM U IOTIOJIHUTEIBHOM JIUTEPATYPBI,
- 3aTpynHsAeTcs B (DOPMYIHPOBAHMM KBaJH()UIUPOBAHHBIX BBHIBOJOB H
0000IICHN, OmepupyeT KaTeropusiMH M TIOHATHAMH, HO HE BCeria
NPaBWIGHO UX BepHPHULHPYET.

Ymeer: - o0yuaroIuiicss yMeeT CaMOCTOSATENIHHO U B OCHOBHOM IIPABUIIBHO pElIaTh
yueOHO-TIpoecCHOHATIbHBIE 3a/ladqd WM 33/1aHHs, YBEPEHHO, JIOTHYHO,
MOCJIEIOBATENIFHO M apryMEHTHPOBAHO H3JIaraTb CBOE pEIICHHE, HE B
TIOJTHOW Mepe HWCIIONb3ys Hay4YHbIE TOHATHS U CCBUIKM Ha HOPMAaTHBHYIO
0azy.

Brnaneer: - OOyJarouMiicsi B LIEJIOM BIIAJCET PALMOHATIBHBIMH METOAAMH PEUICHUS
CIIOXHBIX TIPO(eCCHOHATIBHBIX 3a/1a4, PECTABICHHBIX JEIOBBIMU HUI'PaMH,
KelicaMu | T.JI.;

IIpn pemeHnn cMOr NPOJEMOHCTPHPOBATH JOCTATOYHOCTh, HO HE
TITyOMHHOCTH HAaBBIKOB,

- BBIJICJICHUS TJIABHOTO,

- M3JIOKEHHS MBICIEH B JIOTUYECKOU MOCIIE0BATENBHOCTH,

- CBSI3KM TEOPETHYECKUX IIONOKEHWH C TPeOOBAaHMSAMH PYKOBOASIINX
JOKyMEHTOB,

- CaMOCTOSTENTFHOTO aHaJN3a (hakThl, COOBITHH, SIBICHNH, MPOIIECCOB B MX
B3aMMOCBSI3H U THAJICKTHUECKOM Pa3BUTHH.

YAOBJIETBO- 3HaerT: - 00yJaroIMiicss OPHEHTHPYETCS] B MaTepHae, OAHAKO 3aTPYIHIETCS B €ro
PUTEJIBHO WU3JI0)KEHUH;
- MOKa3blBa€T HEAOCTATOYHOCTh 3HAHUM OCHOBHOW U JIONOIHUTENBHOU
JUTEpaTypHl;

- c1ab0 apryMEeHTHPYET HaydHbIE TTOTOKEHHS;
- MPAKTHUUYECKU HE crIoco0eH chOpMyIHPOBaTh BHIBOBI M 0000IIEHHS;




- YAaCTHYHO BJIaJICET CUCTEMOM MOHSITHH.

VYmMmeer: - o0yuaromuiicsi B OCHOBHOM YMEET peIuTh y4eOHO-Tpo(hecCHOHAIBHYIO
3a/ady WM 33/laHHe, HO JIOIYCKaeT OMIMOKH, C1ab0 apryMEeHTHpPYET CBOE
peleHne, HeJOCTaTOYHO HWCIIONB3YeT Hay4YHBIE HMOHSTUS M PYKOBOIIIUC
JIOKYMEHTBIL.

Bnageer: - oOywaromiicsi BiazeeT HEKOTOPHIMH pPalMOHAJIbHBIMH METOAaMHU
PpeLIeHus CII0KHBIX PO ECCHOHATBHBIX 33124, IPEICTABICHHBIX JETOBBIMH
Urpamu, Keiicamu u T.1.;

[pu pemeHny MPOIEMOHCTPUPOBAI HETOCTATOYHOCTH HABBIKOB

- BBIJICJICHUS TJIABHOTO,

- M3JIOKEHHS MBICIIEH B JIOTHYECKOH ITOCIIEJOBATEIBHOCTH,

- CBS3KM TEOPETUYECKUX IIOJOKEHHH C TPeOOBAaHMSIMH PYKOBOASIIHX
JIOKyMEHTOB,

- CaMOCTOSITENTLHOTO aHain3a (hakThl, COOBITHH, SIBICHUH, NPOIIECCOB B UX
B3aMMOCBSI3H U TMAJEKTUUECKOM Pa3BUTHH.

HEYOBJIETBO- 3Haer: - 00yUarONIMICSA HE YCBOMII 3HAYUTEIILHON YaCTH MaTepUaa;
PUTEJIBHO - HE MOXKET apryMEHTUPOBATh HAyYHbIE [IOJI0KEHUS;

- He (OpMYITUPYET KBATU(UIIMPOBAHHBIX BHIBOJIOB U 00OOIICHU;
- HE BJaJIeeT CUCTEeMOH MOHSITHH.

Ymeer: oOydJaronumiicss He MokKa3ajl yMEHHE pelaTh y4eOHO-IPO(EeCCHOHATBHYIO
3aja4y WIH 33/iaHue.
BnazleeT: HC BBIIIOJITHCHBI Tpe6OBaHI/IH, MNpeaABABIIAEMBIC K HaBbIKaM, OLCHUBACMbIM

«(YHAOBJICTBOPUTEIIHLHO».

3.2.2. KoHTpoJibHBIE 3aaHUsI H/WJIM WHbIe MAaTePUAbl 1JIsi MPOBEeIeHUs MPOMEKYTOYHOM
arrecTaunu
Cnucok BONPOCOB /ISl YCTHBIX OTBETOB (BAPHAHTHI TECTA)

1.

2.

9.

10.

Pexxumbr pa6oret ACM. KoHTakTHasi aroMHO-CHIIOBasi MHUKpockomus. Hemocratkum
KOHTakTHO ACM.

[lonykoHTakTHass U OE3KOHTaKTHAs AaTOMHO-CWJIOBas MuKpockomus. IlpenmyiectBa
OCCKOHTAKTHOU W MOJIyKOHTaKTHOU ACM.

[IpeumymectBa u Hegoctatku C3M. Mckaxkenne n3obpaxkeHus ckanepoM. MckaxeHus,
CBSI3aHHBIE C 30HJ0BBIM AaTYUKOM. [IpHHIIMIIBI KOPPEKTUPOBKH M300paskeHmit C3M
[IpeumymectBa u Hemoctatkun C3M. MckakeHus, cBsi3aHHBIC PeXUMOM padoThl C3M.
Kam6poska C3M. Bo3MOXHOCTH OTIpeIeiICHUSI TEOMETPHIYECKUX Pa3MEpPOB C TTOMOIIBIO
C3M.

Tynnenbubii d¢pdexr. Texuuueckne ocHoBrl CTM. Pexumbr padoteit CTM. Meton
MOCTOSIHHOTO TOKa. MeTo ] MOCTOSIHHOM BBICOTHI.

Peanuzanusi aToMapHOro paspelieHus B CKAaHUPYIOIIEM TYHHEIBHOM MHUKPOCKOIIE.
[IpeumyiectBa u orpannyenus CTM.

Teopernueckue ocHoBsl CBOM. DOddektuBHOE  MpeosoieHne  ONTHYECKOTO
muppakuuonHoro mpexaena. 3oHAsl CBOM. Paszpemaromas crnocoonocts CBOM.
KoHncrpykinu 61uKHENOIbHBIX ONTHYECKUX MUKPOCKOIIOB.

CoBpemenHoe npumeHeHne meroqoB C3M. ATomapHOe pa3pelieHue, JOCTUTHYTOE C
nomotnsio CTM, ACM u CBOM.

MHuoronpoxoaHbie MeTOIUKH paboTl C3M. MaruuTHO-CUIIOBasi MUKPOCKOTIHSL.
Jlutorpadpus B C3M. CTM, ACM nurtorpadus. Ilpeumymectsa u Hegocratku C3M
JUTOrpaduu.

3.2.3. MeTtoauueckue MaTepuajbl, ompeaeisome MNpoueIypbl OLEHUBAHHUS 3HAHMIA,
YMEeHHii, HABBIKOB B X0j1¢ IPOMEKYTOYHOM aTTecTaluu

IIpouenypa oneHnBaHus 3HAHUI (TeCT)

[peanaraeMoe KOINYECTBO 3aIaHUM 20

[TocemoBaTenbHOCTH BEIOOPKHU Omnpezenena mo pasaenam

Kputepnu oneHKH - IPaBWIIBHBINA OTBET HA BOIPOC

«5» ecim npaBWIbHO BRIMONHEHO 90-100% TecTOBBIX 3amaHuit
«4» ecnu npaBIIHHO BHIMONTHEHO 70-89% TecToBBIX 3agaHmit
«3» ecnu MIPAaBHIIHLHO BHIMONHEHO 50-69% TeCTOBBIX 3aaHUit

IIpouenypa oneHuBaHus 3HAHMI (YCTHBIN OTBeT)



KaXK0ro pasjacia

[Ipenen AaUTENBHOCTH 10 muHyT
[IpeqyiaraeMoe KOIMYECTBO 3aJaHUI 2 Bompoca
[ocnenoBarensHOCTH BBIOOPKHU BonpocoB u3 | CirydaiiHas

Kputepuu onenku

- TpeOyeMBbIil 00beM U CTPYKTYpa

- U3NIO)KEHHEe MaTepHraia 6e3 (paKTHIecKuX ommudoK

- JIOTHKa M3JI0KCHUS

- ACTIOJIb30BAHUE COOTBETCTBYIOIIECH TEPMHUHONIOT MU

- CTWJIb PEUH H KYJIbTYpa peun

- Mo00p MPUMEPOB UX HAYYHOU JIUTEPATYPhl U IPAKTUKH

«5» ecnu Tpe60BaHI/I$[ K OTBETY BBIIIOJIHCHBI B TIOJITHOM o0BeMe

«4» ecnmm B IICJIOM BBIIIOJTHCHBI Tpe60BaHI/I$I K OTBETY, OJHAKO ¢€CTb
HeOOJIbIINE HETOYHOCTH B H3JI0KEHHUH HCKOTOPLIX BOIIPOCOB

«3» ecnu Tpe60BaHI/IH BBITIOJIHCHBI YaCTUYHO — HE BBIACPIKAH 06’beM, €CTh

(I)aKTI/I‘IeCKI/Ie OI_HI/I6KI/I, HapylmcHa JIOruKa HU3J10)KCHUA,
HCIOCTATOYHO UCTIOJIB3YCTCA COOTBCTCTBYIOIAA TCPMHUHOJIOI'MN

IIpouenypa oueHuBaHUSI YMeHMH H

NPAKTHYEeCKUX Yu4eOHO-TTpodecCHOHAIBHBIX 32/1a4)

HAaBbIKOB (pemeﬂue l'lpOﬁ.]'IeMHO-aHaJ'II/lTI/I‘-leCKI/IX Hu

Hpe;[naraeMoe KOJIUYECTBO 3aTaHUI

1

[TocnenoBaTeabHOCTh BEIOOPKH

CrnydaiiHas

Kpurepuu oreHku:

- BBIACJICHUEC U IIOHUMAaHHE npo6neM1)1

- YMeHHe 000011aTh, COMOCTABIATh PA3JINYHbIE TOUKH 3PEHUS

- TIOJTHOTA MCIIOIb30BAHUS HCTOUHHKOB

- HaJIM4K1e aBTOPCKOM MO3UILINU

- COOTBETCTBHE OTBETA MTOCTABIEHHOMY BOIIPOCY

- WCIIONB30BaHWE COIMAIBHOrO ombiTa, MatepuanoB CMU,
CTaTUCTUYCCKUX JaHHBIX

- JIOTHYHOCTH U3JIOKECHHUS

- YMEHHE cJieaTh KBaJu(UIMPOBaHHbBIE BHIBOIBI U 0000IIEHHS C
TOYKH 3pEHUs pelieHust Mpo(ecCHOHANBHBIX 3a7a4

- YMEHUE NPUBECTH IIPUMEP

- OIOpa Ha TEOPETUYECKUE TTONOKEHUS

- BJIaJICHUE COOTBETCTBYIOLIEH TEPMHUHOJIOTHEN

«5» ecn TpeOOBaHMsI K OTBETY BBINOJIHEHBI B IIOJIHOM 00beMe

«» ecmn B IIEJIOM BBITIONHEHbl TPEOOBaHUS K OTBETY, OJHAKO €CTh
HEOOJBIINE HETOYHOCTH B M3JIOKEHHH HEKOTOPBIX BOIPOCOB.
3arpyausercs B (QOPMYIUpOBAaHMM  KBAIHU(HUIUPOBAHHBIX
BBIBOJZIOB M 000OIIIEHNI

«3» ecun TpeOOBaHMS BHINIOIIHEHBI YACTHYHO — MBITAETCS 000CHOBAThH CBOIO

TOYKY 3pEHHs, OFHAKO ciabo apryMeHTHpYeT Hay4HBIE
HONOKEHHS, TPAKTHYECKH HE CHOCOOEH  CaMOCTOSTENIHHO
chopMynupoBaTh BHIBOABI W OOOOIICHHS, HE BHIWT CBS3b C
npodecCHOHATLHON e TEIbHOCTBIO

4. YyeOHO-MeTOAUYECKOEe U
(MoxyJis)

4.1. DieKTpoHHbIE YUeOHble U31aHUsl

MaTE€PHAJTBbHO-TCXHUIECCKOE

o0ecreuenue AUCHMILIMHEI

1. Kopuuios, B. M. OcHOBBI ckaHHpYIOIIEeH 30HA0BOII MUKPOCKOINUH : yueOHOe mocodue /

B. M. Kopnaunos, A. ®@. I'anueB. — Ya : BI'TIY umenu M. Axmymisl, 2011. — 24 c. —
Texcr : snexTpoHHbIl /  JlaHb 3JIEKTPOHHO-OMOIMOTEYHAs CHCTEMA. URL:
https://e.lanbook.com/book/49585. — Pexwum mocTyma: it aBTOPHU3. MOJIB30BATEICH.

Benenue B HaHoTexHojoruwoo : yueObHuk / B. U. Mapromun, B. A. JKab6pes, I'. H.
JIykpsinoB, B. A. Tynuk. — Cankr-IlerepOypr : Jlans, 2022. — 464 c. — ISBN 978-5-
8114-1318-8. — Tekcr : snekTpoHHbIH // JlaHb : 31eKTpOHHO-OUOINOTeYHAs CUCTEMa. —

URL:
OJb30BaTEJIEN.

https://e.lanbook.com/book/211034.

Pexum go CTymna: g aBTOPH3.

4.2. JneKTpoHHBbIE 00pa3oBaTe/IbHbIE pecypchl .
1. Dnexrponnas 6ubmnoreunas cucrema «9bC KOPAUT» Biblio-online.ru (3BC «Opaiit»)
[OnexrponHsIii pecype]. — URL: https://urait.ru/.


https://urait.ru/

2. DnextpoHHO-OmMOMMoreynas cucrema ZNANIUM [Dnektponssiii pecypc]. — URL:
https://znanium.com/.
3. DnekrpoHHas OubnmoTeuHas cucrema «KoHCyIbTaHT CTyACHTa» [ DIeKTPOHHBIN pecypc].
— URL: https://www.studentlibrary.ru/.
4. e-Library.ru: Hayunas osnektponHass Oubnmoreka [DnextpoHHbId pecypc]. — URL:
http://elibrary.ru/.
5. Hayunas snexrponHas Oubnnotexka «KubepJlenunka» [Onexkrponnsiii pecypc]. — URL:
http://cyberleninka.ru/.
6. Wndopmamnmonnas cucrema «EamHOE OKHO JOCTyma K 0Opa3oBaTelIbHBIM pecypcam)
[DnexTponnsiit pecype]. — URL: http://window.edu.ru/.
7. ®enepanbHbplil LEHTP HHPOPMAIMOHHO-O0OpPA30BATENIbHBIX PECYPCOB [DJIEKTPOHHBIM
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpeMeHHbIe MpodeccHOHATIbHBIE 0a3bl JaHHBIX U MH(OPMALIMOHHBIE CIPABOYHbIE
CHCTEMBI

OO6yuatomumcst  obecriedeH J0CTyn (yHaJ€HHBIA JIOCTYN) K HHXKE CICAYIOIINM
COBpPEMEHHBIM MPO(ecCHOHANBHBIM 0a3aM JaHHBIX U HH(OPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM:

1. CnoBapu u o»HuHMKIONEAMH Ha AxaaeMuke [OnektpoHHblii pecypc]. — URL:
http://dic.academic.ru.

2. Cucrema nH(DOpMaIMOHHO-TIpaBOBOTO obOecnieueHus «I apanT» [ DIEKTPOHHBIN pecype]. —
URL.: http://ivo.garant.ru/.

4.4, KoMIUIeKT JIMIIEH3HOHHOTO W CBOOOJHO PACHPOCTPAHSIEMOr0 MPOrPaMMHOIO
o0ecrnievyeHnsi, B TOM YHCJIe 0T€4eCTBEHHOI0 MPON3BOACTBA
1. JlunensuoHHoe mporpaMMHoe oOecniedueHure: onepanuonHas cucrema Microsoft Windows,
nakeT oducHbIx npuiaoxennii Microsoft Office.
2. CBo0oaHO pacmpocTpaHsieMOoe MPOrpaMMHOE 0OecriedeHrE: CBOOOTHBIC TTaKEeThl O(PHCHBIX
npunoxxkennid Apache Open Office, LibreOffice.
3. IlporpammHOe obecriedeHHEe OTEYECTBEHHOTO TPOM3BOJICTBA: CIPABOYHO-TIPABOBAsS
cuctema «["apanT» (DneKTpoHHBIN nepuoanueckuii cipaBouyHuk «Cucrema TAPAHTY),
obpasoBarenbHas miathopma IOPAWT (Dnekrponnas Gubmmoreunas cucrema «OBC
IOPAUT» Biblio-online.ru (3BC «lOpaiiT»)), 31eKTPOHHO-OHOIMOTEYHAS CHCTEMA
ZNANIUM, snekrponnas 6ubauoreunas cucrema «KOHCYIIBTaHT CTYACHTAY.
4.5. O6opynoBaHue U TEXHHYECKHE CPeICTBA 00yYeHHsI

Jia peanuzauuy JUCHMILIMHBL (MOIYJsl) HCIONB3YIOTCA YyueOHbIE ayIuTOpUU s
MIPOBEJICHUS] Y4YEOHBIX 3aHATUH, KOTOpbIE OCHAIEHbl OOOpYIOBAaHHEM U TEXHUYECKUMU
cpeacTBaMu OOydeHUs, U MOMEIICHUS JUIsl CAaMOCTOSITeNIbHOM paboThl 00yJaromuxcs, KOTOpbIe
OCHAII[EHbl KOMITBIOTEPHON TEXHUKOW C BO3MOXKHOCTHIO MOAKIIOUEHUs K ceTu «MHTepHeT» u
ofecreyeHbl JOCTYIIOM B 3JIEKTPOHHYI0 HWH(MOpMalUOHHO-00pa3zoBaTenbHylo cpeny PXTY
uM. JI.1. Menneneea. Jlonyckaercst 3aMmeHa 000pyAOBaHMsI €70 BUPTYaTbHBIMU aHAJIOTAMHU.

HaumMeHoBaHMe y4eOHBIX ayIUTOPHIl 115 OcCHAlIEHHOCTD Y4eOHBIX ayIUTOPHIi ISl POBeIeHHsI
NpPOBe/IeHUs] YYeOHbIX 3aHATHI U Y4eOHBIX 3aHATHH U IOMeLeHu i ISl CAMOCTOSITeTLHOI
MOMeIeHHI VIS CAMOCTOSITeIbHOM pa6oThl 060py10BaHHEM H TEXHUYECKUMH CPeICTBAMHU
padoThI* o0y4eHust
VYueOHble  ayauTOpUd  JUIi  TPOBelneHHs | YueOHas ayauTOpusi YKOMIUIEKTOBAHA CIEIHATU3UPOBAHHON
yueOHBIX 3aHATHH MeOenblo, OTBEYAIONICH BCEM YCTAHOBJICHHBIM HOpMaM U

TpeOOBaHUSIM, O00OPYJOBAaHHEM WM TEXHHYECKUMH CPEICTBAMHU
o0yueHns (MOOWIBPHOE MYIIFTUMEUITHOE 000pYIOBaHHE).
[TomemieHune I CaMOCTOSATENBHOM PabOTHI IlomemieHne  OCHAIIEHO  KOMIIBIOTEPHOW  TEXHUKOM  C
BO3MOXHOCTBIO TOAKIIOUEeHUS K cetn «lHTepHeT» U
o0ecTiedeHreM JIOCTyNa B D3JEKTPOHHYIO HWH(POPMAIMOHHO-
obpazoBatenpHyto cpeny PXTY wmm. .M. MennmeneeBa u k
3BC.

* HoMep KOHKpETHOW ayTUTOpWH yKa3aH B TpuKa3ze 00 ayauTOpHOM (OHIE, paclvcaHWd y4eOHBIX 3aHATHUA U
pacTrcaHuy IPOMEXYTOYHOH aTTECTaIlHH.



https://znanium.com/
https://www.studentlibrary.ru/
http://elibrary.ru/defaultx.asp
http://cyberleninka.ru/
http://window.edu.ru/
http://fcior.edu.ru/
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