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I.HeJII/I H 3aJa4YM1 OCBOCHHUA JUCHUIIJIHHBI

Lenb n3ydyeHust AUCUUILIMHBI 1aTh MPEACTaBIeHUE 00 OCHOBHBIX MPUHIUIAX COBPEMEH-
HBIX (PU3HUECKUX METOAOB, UCIOIb3YEMBbIX JJISl IUArHOCTUKH HAHOMATEPHAJIOB, U OCOOCHHOCTSIX
WX MPUMEHEHHUS JIJIsl UCCIIEI0BAHUS PA3IMYHBIX TUIIOB HAHOCTPYKTYD.

3ana4yu JUCUUIUIMHBIL

- IOATOTOBKA OakajaBpa K OCBOCHHIO (U3NUYECKUX U (PU3HUKO-XUMHUYECKHX OCHOB METO-
JIOB ¥ METOJIMK JJMATHOCTHKH XapaKTEPUCTHUECKUX Pa3MEPOB, XUMUYECKOTO U (ha30BOr0 COCTa-
Ba, CTPYKTYPHBIX apaMeTPOB U (HYHKIIMOHATBHBIX CBOMCTB(31EKTpOdU3NIECKUE, ONITUYECKHE,
TE€pPMOTaJIbBAHOMArHUTHbIE, MATHUTHBIE) HAHOMATEPUAJIOB U HAHOCTPYKTYD;

- IOATOTOBKA OakajaBpa K OCBOCHHIO (PU3UKO-TEXHOJIOTMUYECKUX MPOLIECCOB, JIEKAIIUX B
OCHOBE METOJIOB M METOJIMK JUATHOCTHKH XapaKTEPUCTHUECKUX Pa3MepPOB, XMMUYECKOTO U (ha-
30BOT'0 COCTaBa, CTPYKTYPHBIX MapaMEeTPOB M (PYHKIIMOHAIBHBIX CBONUCTB(IEKTpOdU3NUECKUE,
ONTUYECKUE, TEPMOralbBAHOMAarHUTHbIE, MATHUTHBIE) HAHOMATEPUAJIOB U HAHOCTPYKTYD;

- MOATOTOBKA OakajaBpa K OCBOCHHIO METOJaMH CTaTUCTUUYECKOU 00paboTKU pe3yibTa-
TOB Y OLIEHKU NOTPEIIHOCTU U3MEPEHU.

Henu 1 3amauu TUCHUIUIMHBI OPUEHTHPOBAHBI HA MOATOTOBKY CIIEIUAIHMCTOB, CIIOCOO-
HBIX pelaTh NpoOseMbl, BOSHUKAIOLIUE MPU MPOU3BOACTBE U AKCIUTyaTalluu U3JENINN 3JIEKTPO-
HUKU U HAHORJIEKTPOHUKH C Y4ETOM OOJIACTH, TUIIOB U 33/1a4 PO(HEeCCUOHATLHON 1eATeTbHOCTH
B COOTBETCTBHUH C IPOPECCHOHATBHBIME CTaHIAPTAMU:

® 40.058 «MH)KeHep-TeXHOJIOT M0 MPOU3BOJCTBY M3JIEIHH MUKPOIIEKTPOHUKHI», KOTO-
peiit yrBepkaeH npukazoM Muntpyaa Poccun ot 03.07.2019 Ned80H u 3apeructpupoBan Mu-
HroctoM Poccum 29.07.2019 Ne55439;

® 40.104 «Crienuanuct 1mo U3MEPEHHIO MapaMeTPOB U MOTU(PHUKAIIIH CBOMCTB HAHOMA-
TE€pUAIOB U HAHOCTPYKTYP», KOTOPBIN yTBepkaAeH npukazoM Muntpyna Poccuu ot 07.09.2015
Ne593n (B penakuuu, BBeneHHou B aeiicraue ¢ 20.01.2019 r. npukazom Muntpyaa Poccun ot
14.12.2018 Ne807H) u 3apeructpupoBad Muntoctom Poccun 23.09.2015 r. Ne38983.

2. Mecto qucuumiunsl B ctpykrype OIIOII BO

JlucuumiuHa OTHOCUTCS BapUaTUBHOM dYacTh Onoka 1 JUCHUIIIMH 1O  BBIOOpPY-
b1.B.02./1B.02.02 y4eOnoro miana mo HanpasieHuto noarorosku BO 11.03.04 Dnextponuka u
HAHORJIEKTPOHUKA, Mpoduis: «CoBpeMeHHble MHPOPMALMOHHBIE TEXHOJIOTUU B 3JEKTPOHHOM
TEXHHUKE.

[IpenogaBanue TUCHUIUIMHBI O0a3UpyeTcs HA 3HAHUSX, MONYUYEHHBIX TIPU U3YUYECHUU JIHC-
e «Matematukay, «Pusnka», «MeTpoyorus, CTaHIAPTU3AUS U TEXHHUECKUE H3Mepe-
HUs», «Marepuansl HIeKTPOHHONU TeXHUKUY», « KOMIOHEHTHI AMEKTPOHHON TeXHUKUY», «OCHOBBI
TEXHOJIOTUHM DIJIEKTPOHHONH KOMIOHEHTHOH 0a3bl», «CKaHMPYIOUIAas 30HI0BAass MHKPOCKOIIHSY,
«[IpakTrka MO MOJTYYCHHUIO MEPBUYHBIX YMEHUI M HABBIKOB HAYYHO-HCCIIEIOBATENbCKON aes-
TEIBHOCTI.

OcBoeHne y4eOHOH NUCHMIUIMHBI AUArHOCTHKA MapaMeTpOB HAaHOMATEpUAIOB M HaHO-
CTPYKTYP, HEOOXOIMMO JUIsl TTOCIIEAYIOMIET0 M3YYeHUsT TUCIHIUINH: «ATOMHO-30HA0Bas TOMO-
rpadusi HaHOMAaTEepHaIOB W HAHOCTPYKTYp», «KopmyckynspHO 30HAOBas HAHOTEXHOJIOTHS,
«Du3nKa MOIYIPOBOJHUKOB U MOIYIIPOBOHUKOBBIX HAHOCTPYKTYP», BBHITIOTHEHUS BBITYCKHOM
KBTM(DUKAIIMOHHOW pabOThl U MPUOOPETEHUs] 3HAHWW, YMEHUH U HABBIKOB YAaCTUYHO MpPOJe-
MOHCTPHPOBATH cleAyroIre 00o0meHHbIe TpyaoBbie GpyHKuu (OTD):

® Pa3paboTKa €AMHUYHBIX TEXHOJIOTUYECKUX MPOIECCOB U PEKOMEHAALU MO yCTpaHe-
HUIO U TPEAYNPEKICHHIO OpaKoB B MPOU3BOICTBE HM3ACITHIA MUKPOAIIEKTPOHHUKH (Tpodeccro-
HanbHBIA cTannapt 40.058 «H)xeHep-TeXHOIOr MO MPOU3BOJCTBY M3JEIUNA MUKPOIIEKTPOHU-
K1», KoJ B, ypoBenb kBanudukauu 6).

® Pa3paboTKka THIOBBIX TEXHOJIOTMYECKHX MPOIIECCOB M IJIAHUPOBOK PabOYMX MECT U
IIPOM3BOJICTBEHHBIX YYaCTKOB Ha MPOU3BOJICTBE M3IEIUH MUKPOIIEKTPOHUKH (TIpodeccHoHa b-



Heli ctangapt 40.058 «HXeHep-TeXHOJIOr MO0 MPOU3BOACTBY U3JAEIUNA MUKPOAJIEKTPOHUKHY,
ko C, ypoBeHb KBaTu(pUKaIuu 6).

o COBEpILICHCTBOBAHHUE ITPOIIECCOB M3MEPEHUI MapaMeTpoB M MOAM(DUKALMU CBOMCTB
HaHOMAaTEPHAIOB U HAaHOCTPYKTYp (mpodeccronanbubiii ctanaapt 40.104 «Crenuanuct 1o us3-
MEpPEHHUIO MapamMeTpoB U MOIU(HUKAIMH CBOMCTB HAaHOMATEpHAIOB M HAHOCTPYKTYp», kox C,
YpOBEHb KBaIM(puKauu 6).

1.3. TpeOoBaHus K pe3yJibTaATAM OCBOEHMS AUCHUILIHHBI(MOIYJIs1)

B cootBerctBun ¢ ®I'OC BO u OIIOII BO nanpasnenus nmoarotoBku BO 11.03.04
DJIEKTPOHUKA U HAHOZJIEKTPOHUKA M3YYEHHUE UCUUIUIMHBI TUarHOCTHKA MapaMeTpoB HaHOMa-
TEPUAJIOB U HAHOCTPYKTYP HAIpaBJIEHO HAa YacTUYHOE (DOpMUpOBAHHUE AIEMEHTOB CJCAYIOIICH
KOMIIETEHIIUH:

Kareropust Koa n HaumeHoBaHue HNuaukatopsl (Moka3aTesn) 10CTHKe-
KOMIIeTeHIUuH/ THIT KOMIIEeTeHIIUH HHS KOMIIeTeHIH i
3a1a4
Tun 3agau npodec- IMK-2 Cmocoben ap- IIK-2.1. CnocoGeH npuMeHsATh OCHOB-
CUOHAJIbHOU nesi- T'YMEHTUPOBAHO BbI- HBIC O9KCIICPUMCHTAJIbHBIC MCTO/IbI B
TETBHOCTH: TIPOM3- OUpaTh U PeaTn30BhI- 007IaCcTH SIIEKTPOHUKH M HAHOIIEKTPO-
BOJICTBEHHO BaTh Ha IPAKTUKE 3] HEH

. IK-2.2. CnocobeH npoBOAUTH HCCIIEIO-
TEXHOJIOTHYECKHI (EeKTUBHYIO METOJUKY

BaHMS XapaKTEPUCTHK SJIEKTPOHHBIX TMPH-
AKCIIEPUMEHTAJILHOTO

O6opoB
UCCIICIOBAHMSI Iapa-

METPOB U XapaKTEpH-
CTHK TIPHOOPOB, CXEM,
YCTPOMCTB U YCTaHO-
BOK JIEKTPOHUKHU U
HAHO3JIEKTPOHUKHU
pa3IUYHOro PyHKIH-
OHAJILHOTO Ha3Haye-
HUS

B PE3YIbTATC OCBOCHUA NUCHHUIIJIMHBI CTYACHT JOJIZKCH:

3uarn:

— ¢usnyeckue U PU3NKO-XUMUYECKUE OCHOBBI 0a30BBIX METO/OB JHMATHOCTUKH MapameT-

POB HAaHOMATEPUAIOB U HAHOCTPYKTYD;

— Ha3HA4YeHHE, yCTPOWUCTBO U MPHUHIIMII JEHCTBUS HCIOIB3yeMOT0 000pYI0OBaHUS TPUMeE-

HSJACSMOTI'0O IJIsI TMAarHOCTUKHN napaMeTpOB HaHOMaTepI/IaJ'IOB u HaHOCprKTyp;

— METObI OIICHKH MOTPEITHOCTEN H3MEPEeHU TapaMeTpOB HAHOMATEPHAIOB M HAHOCTPYK-

Typ;

— OCHOBHBIEC CTaHAAapPThl HOPMATUBHBIC AKTHI MO TUIAHUPOBAHUIO U OPTaHHU3AIMK paboT 1o

JUArHOCTHUKE HaHOMaTepI/IaHOB 158 HaHOCTPYKTyp;

— METPOJIOTUYECKHE ACTIEKThl MOATOTOBKHU MPOU3BOJICTBA M3TOTOBIICHUS M3ICIUNA MHKPO-

AIEKTPOHUKH.

YMeTh:

— OCHOBHBIMH METOAMKAMU JUArHOCTUKU IapaMeTpOB HAHOMATEPUAIIOB U HAHOCTPYKTYD;

—  METOJUKaMHU UCTOJB30BaHUs CTAHIAPTHBIX (ITAIOHHBIX, KOHTPOJIBHBIX) 00Pa3I[0OB HC-
MOJIb3YEMBIX THAarHOCTUKE HAHOMATEPHUAJIOB M HAHOCTPYKTYP;

— CTaTUCTUYECKUMHU METOAaMH 00pabOTKH U PECTaBICHUS Pe3yIbTaTOB U3MEPEHUH Ma-

paMeTPOB IIPU JUArHOCTHPOBAHNY HAHOMATEPHUAJIOB U HAHOCTPYKTYD;
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— METOAAMHM OLICHKU IOTPEIIHOCTEN U3MEPECHU;

Baanern:

IIOATOTOBKHA HAHOMATEPUAJIOB U HAHOCTPYKTYP K JUArHOCTUPOBAHUIO UX I1apaMETPOB;

— TPOBEACHMS TUArHOCTHKU XapaKTEPUCTUYECKUX MapaMeTPOB U CBOMCTB HAaHOMaTepUa-
JIOB ¥ HAHOCTPYKTYP;
— CTaTUCTUYECKOW 00pabOTKU pe3yabTaTOB U3MEPEHUN MapaMeTpOB HAHOMATEPHATIOB U

HAHOCTPYKTYD;

— TpoBeAeHHUs mpoliecca Mo (UK CBOMCTB HAHOMATEPHUAJIOB U HAHOCTPYKTYD.

4. Conep:xanue ¥ CTPYKTYpa JMCHHUILIHHBI

Conep:xaHue pa3ieioB IMCHHILITHHBI

B tabnuue 1 mpuBoANTCS ONKCaHUE COAEPKAHUS IUCHUIUIMHBI, CTPYKTYPUPOBAHHOE I10
paszenam, ¢ yKazaHUEeM I10 KaKI0MYy pa3zieny GOopMbl TEKYIIEro KOHTPOJIS: 3aluTa JadopaTop-
Hoii pabotsl (I13), komnoksuym (K), rectuposanue (T).

Tabnuya 1. Codepoicanue pazoenos OUCYUnIUHbL

Kon
KOHTPOJH-
HaumeHnoBanue pyell:mﬁ Popva
Ne paszea Conep:xanue pa3aeiia Kkommeren- | reKymero
wHH (1 e KOHTPOJIS
4acTH)
1. | Merponornye- Knaccudukanus u npumenenne MetoqoB u cpeacts| [1K-2 T, K, 113
CKHE aCIEKThl |IMAarHOCTUKU JJIS UCCIIEN0BAaHUs, KOHTPOJIS U aTTe-
JMarHOCTUKM |cTauuu MmarepuanioB. IIporpamMmmHoe obecrneueHue
[IapaMeTpoB  (CPEICTB JUArHOCTHKU MaTEpUAIOB U HAHOTEXHOJIO-
HaHoMmatepua- |ruil. Knaccubukanus cpeacts m3mepenwii . Ilo-
JIOB M HAHO-  |TPEIIHOCTH U3MEPEHUHN U XapaKTEPUCTUKHU CPENICTB
CTPYKTYD n3MepeHnit . Buael usmepenuii. Meronsl usmepe-
HUW . Buasl KoHTpoiss . MeToasl CTaTUCTUYECKON
00paboOTKK pe3yNbTaTOB U3MEpPEHUN M (OpPMBI UX
npeacrasieHus. ['ocygapcTBeHHas cucTema arTe-
cTanuu u cepruduxanuu B Poccuu cpencts nuaHo-
CTHKHU JUIsl UCCIIEN0BAaHUA, KOHTPOJIA U aTTECTalluH
MaTepHaIOB U HAHOTEXHOJIOTHM.
Juarnoctnue- | OnTuueckas Mukpockonus. CkaHUpyrouast aTom- [K-2 | T,K, I3
CKHE€  METObl/HO-CHJIOBasl U TYHHENIbHAst MUKpocKkonus. CKkaHu-
KOHTpOJIA  Xa-|pyIolllas pacTpoBas U IPOCBEUMUBAIOLIAS HIEKTPOH-
paktepucTuye- |Has MUKpockomnus. MonHas Mukpockonus. 30H70-
CKUX Ppa3MepoB,|Bble METO/IbI 3a npeaenamu Tornorpaduu. IToaxoas
Moposoruu MTO3BOJISIOIINE MTOJYYUTh JOMOJHUTENIBHYIO HH-
) MOBEPXHOCTH,  |(hopMaIio 0 PU3NIECKUX U XUMHUUECKUX CBOII-
CTPYKTYpPBI H|CTBax MaTepHalla Ha HAHOYpOBHE. PEHTreHocnek-
coCTaBa  HAHO-|TPaJbHBIA MUKpOaHaIN3. PeHTreHoqu(pakinoH-
MaTepUaJIOB  H|HBIE METOJIbI aHAJIN3a HAHOMATEPHUAIIOB. MeTo b1
HAaHOCTPYKTYp  |OIIPENEIICHUs YACIBHON TOBEPXHOCTH, TIOPUCTOCTH
Y pa3Mepa 4acTHIl HAHONTOPOKOB. CTpyKTypHast
HelTpoHorpadus. ManoyrioBoe U HEynpyroe pac-
CesHHE HEUTPOHOB
3 JnarHoctuue- |30HAOBBIE METOJBI M3MEpEHUs yaenpHoro compo-| IIK-2
ckue  Meroibl|TuBiIeHus: OIHO30HIOBBIN, IBYX30HIOBBIH, TpeX- T,K, 113
KOHTpPOJIL DJIEK-|30HIOBBIM, YETBIPEX30HIOBBIM M MATU30HIOBBII
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TPOPU3NIECKHUX
napaMeTpoB
HaHOMaTepHa-
JOB H  HaHO-

CTPYKTYP

METOABl M3MEPEHHUs YAEIbHOI'O COMPOTUBIICHUS.
Metoa BCTpEUHBIX 30HAOB. U3MEPEHUS! COMPOTHUB-
nenusi. KoHTakTHbIE M OECKOHTAKTHBIE METOJIbI
WU3MEPEHHS YACIBHOTO COMPOTUBJICHUH: MeToj
Ban-nep-Ilay. Meron Ban-gep-Ilay nis usmepenus
KOHIIEHTPAllMd W TOJABIKHOCTH. TpeOoBaHUS K
KOHTaKTaM, METOJbl HMX H3TOTOBJIEHHS, IPOBEpPKa
OMUYHOCTH. EMKOCTHON Y MHIYKTUBHBIA METOBI.
CBUY-meroasl. MeToapl onpeaeneHus mapaMmeTpoB
MOJIYITPOBOJTHUKOBBIX MaTEpHUAJIOB C HCIOJIb30Ba-
HueM 3¢dekra Xosuia B MOCTOSHHBIX U IEPEMEH-
HBIX AJIEKTPUYECKUX U MAarHUTHBIX noyisix. KBanto-
BbIH 3¢ dekT Xoma. MeToibl U3MEpeHUs mapaMeT-
pPOB HEPaBHOBECHBIX HoOcUTENEH (MOJABUKHOCTD,
BpeMsl KU3HU, TUPPy3UOHHAS ATUHA U T.JI.. METOA
CTAIlMOHAPHON (POTOMPOBOIUMOCTH, PEIIAKCAIINH
(bOoTONPOBOANMOCTH.

Mertonan! nna-
THOCTHPOBAHUS
30HHOHU CTPYK-

TYypBl

OnTHyeckre METOIbl HM3MEpPEHHs] XapaKTePUCTUK
30HHOH CTPYKTyp: IIMPHHA 3aIllpelIeHHON 30HBI,
SHEPTUsl aKTUBAIUS MPUMECEH, SHeprus oOpa3zoBa-
HUS SKCUTOHOB. TepMOCTUMYIHPOBAHHBIE METOJIBI.
®dusnyuecKkue OCHOBBI PEIAKCAMOHHOW CIEKTPO-
ckonmuu T1ay6okux ypoBHeil (PCIY).. OcHoBHbIE
Buasl PCI'Y: emxoctHas u toxoBast PCIY.

TIK-2
T.K, 13

JlmarHoctuye-
CKHe METO/IBI
KOHTpPOJISI  Mar-
HUTHBIX CBOMCTB
HaHOMaTepua-
JJOB U HaHO-

CTPYKTYp

BBenenne B MarHuTHbI pe3oHaHc. duznyeckue
ocHoBbl Meroaa OIIP. Ilpumenenue OIIP nns uc-
CJIEIOBaHMs CTPYKTYpbl U JMHAMUKH HaHOpa3Mep-
HBIX CHUCTEM.

MK-2
T,K,I13

4.2. CTpyKTypa TUCHUNINHBI

Tabnuna 2. O6wasn mpyooemxocms oucyuniunsl cocmasisiem 4 3auemuvix eounuy (144 yacos)

Tpynoémkoctb, yachl
Bun pa6orsl 3
Bcero
cemMecTp
OO0m1ast TpyA0€MKOCTh (B Yacax) 108 108
KonTakTHas pabora (B yacax): 60 60
Jlexuu (JI) 40 40
[Ipaktnueckue 3ansarus (I113) 20 20
CamocTosTenbHas paboTa (B yacax), B TOM 57 57
qrclie KOHTaKTHAsI:
CaMOCTOSITETbHOE U3YYEHUE PA3JICIIOB 48 48
CaMomnoaroToBKa:
Kypcosas pabora (KP) 9 9
[ToaroroBka U MpOX0XkKAECHUE POMEKYTOTHOU
aTTecTaluu
DK3aMeH 27 27
Bun npomexxyTouHOM aTTecTanuu 9K3aMeH, K/p




4.3. JIeKIINOHHBIE 3AHATHSA

Tabnuya 3. Ilepeyenv 1eKyuOHHbIX 3aAHAMUL

Kon
No KOHTPOJIHUPY-
/- Tema emMoii KomIe-
wn TeHU U (WIn
ee 4acTH)
1 Metponorudecknue aCeKThl JUATHOCTUKY N1apaMeTPOB HAHOMATEPUAJIOB U IK-2
HAaHOCTPYKTYP..
JlnarHocTUYECKHE METOJbl KOHTPOJS  XapaKTEPUCTUUYECKUX Pa3MEpOB, IIK-2
2 | MOpdoNOrun MOBEPXHOCTH, CTPYKTYpbl HAaHO-MATE€PHUAJIOB M HAHOCTPYK-
TYP.
3 JIMarHOCTUYECKUE METOAbl KOHTPOJS IEKTPO(U3NYECKUX MapaMeTpoB IK-2
HAaHOMATEpPHaJIOB U HAHOCTPYKTYP
4 | Meronbl TMarHOCTUPOBAHUS 30HHOU CTPYKTYpPHI TK-2
5 JlnarHocTHYECKHUEe METObI KOHTPOJISI MarHUTHBIX CBOMCTB HAHOMaTepUa- IK-2
JIOB U HAHOCTPYKTYD
4.4. llpakTnyeckue (CemuHapcKue) 3aHATHS
Ne HanMeHoBaHMe NPAKTHYECKUX 3AHATHH Kon
/i KOHTPOJIHpYe-
MOii KOMIIETeH-
nuu (UM ee
4acTH)
1 | OnpeneneHue X0UIOBCKOM NOJIBUKHOCTU M KOHLIEHTPALIMM OCHOBHBIX HO-
CUTEJIeH 3apsaa B MOJYIPOBOJIHUKAX. IIK-2
2 | Onpenenenue 1udGy3MOHHON ATHMHBI U BPEMEHH KU3HU HEPABHOBECHBIX IK-2
HOCHUTEJIEH 3apsaa B MOJYNPOBOJIHUKAX.
3 | Onpenenenre MUPUHBI 3aMPEIIEHHON 30HBI METOAOM TEPMOCTUMYIHPO- IK-2
BaHUs IEKTPOIPOBOJIHOCTH.
4 | ObpaboTka n KonuuecTBeHHbIN aHaN3 ACM n300pakeHui. HK-2
Moaudukanys noBepXHOCTH KPEMHUS METOJIOM aHOJUPOBAHUS. 1IK-2
6 | Onpenenenue yaenbHON NOBEPXHOCTH HAHOCTPYKTYHPOBAHHOTO KPEM- HK-3
HUSL.
4.5. JlabopaTopHbie padoThI
JlaGopaTopHbIe 3aHATHUS HE IPEAYCMOTPEHBI TPOrpaMMOit
4.6. CamocTosiTeIbHOE M3YUeHHE Pa3/1eJI0B M CHHUIIIMHbI
Tabmuua 5. Camocmosmenvroe uzyuenue pazoenos OUCYUNIUHb
Ne Kon
- KOHTPOJIHpYe-
Bonpochbl, BBIHOCHMBIE HA CAMOCTOSITE/ILHOE H3yYeHHE MOM KoMIe-
n/ TeHUHHU (WM ee
1 4acTH)
Knaccugukaius HaHOOObEKTOB, HAHOMATEPHAIOB U HAHOCTPYKTYD. IIK-2
IK-2

2 CKaHI/IpyIOIJ_IaSI ATOMHO-CHWJIOBAAd U TYHHCJIbHAA MUKPOCKOIIUSA
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Meton Ban-nep-Ilay. Meron Bau-nep-Ilay mist u3mMepeHus KOHIICHTPAITUU | [K-2
3 | mogBmxkHOCTU. TpeboBaHUs K KOHTAKTaM, METOBI UX U3TOTOBJICHHUS, MIPO-
BepKa OMUYHOCTU. EMKOCTHON 1 MHIYKTUBHBIA MeTOIbl. CBU-MeToabI.

MeTtobl onpe/ieieHHs TapaMeTPOB MOTYITPOBOAHIUKOBBIX MATEPUAIIOB C HC- IIK-2
4 | monp3oBanueM ¢ ¢dexra Xoia B TOCTOSTHHBIX M IEPEMEHHBIX AJIEKTPHYe-
CKHX ¥ MarHUTHBIX MoJisiX. KBaHTOBBIN ekt Xoia.

TepmocTuMynupoBaHHbIE METO/bI. PU3NUECKHE OCHOBBI peslaKCallMOHHON IK-2
5 | cnexkrpockonuu rayookux ypoHer (PCI'Y).. OcnoBubie Bunsl PCI'Y: em-
KocTHas U TokoBasg PCI'Y.

6 | Metoz BCTpEUHbIX 30HJI0B. U3MEPEHUS CONIPOTHUBIICHUS. I1K-2

5. OueHouyHbIe MaTEPHAJIBI IS TEKYIIEr0 U Py0e:;KHOT0 KOHTPOJIA yCIIeBAEeMOCTH
U IPOMEKYTOYHOM aTTecTallun

OrneHoYHBIE MaTepUAIIBI JUIS TEKYILETro, pyOe)kHOT0 KOHTPOJISL YCIIEBAEMOCTH U TPOMEXY-
TOY-HOW aTTeCTallUd CTYJEHTOB I10 JAMCLMIUIMHE ONPEIENSIOTCS Y4eOHBbIM IJIAaHOM 00pa3oBa-
TEIbHOW MPO-TPaMMbl M JIEHCTBYIOIIKUM IOJIOKEHHUEM O OalUIbHO-PEUTUHIOBOW CHCTEME aTTe-
CTallUM CTYAEHTOB oOOy4aroumxcs [0 IporpamMmmam Beiciiero oOpa3oBaHus KabapauHo-
bankapckoro ynusepcurera(Ilpukas Ne 159/0 ot 31 aBrycra 2017r.). [Ipu arrecranuu obyda-
IOIIMXCS OIICHUBAETCS KA4eCTBO pabOTHl HA 3aHATUAX (YMEHHE BECTH TMCKYCCHUIO, CIOCOOHOCTh
4E€TKO (hOPMYIHUPOBATH CBOM MBICIIH), YPOBEHb MOATOTOBKH K CAMOCTOSITEIbHON JIEATEIbHOCTH,
KauyeCTBO BBINOJIHEHUS 3aJaHUi (KypcoBOM paboThl, abopaTopHbIX padoT u ap.). Texkymuil u
pYOEXKHBIN KOHTPOJIb YCIIEBAEMOCTHU CTYACHTOB MO JAUCLUHUIUIMHE MPOBOJIUTHCSA MO TPEM KOH-
TPOJNBHBIM TOUKaM. B konIe 1/3 cemectpa 1-s KOHTpOJIBbHAS TOYKA, BTOPAst KOHTPOJIbHAS TOYKA-
KOHeI[ 2/3 cemecTpa, a TpeThs KOHTPOJIbHASI TOUKA MMOCJICTHUE JIBE HEAEIU CeMecTpa.

Pacnpenenenne 0annoB B paMKax OaUTbHO-PEHTHHIOBOI CHCTEMBI aTTECTALMU CTYACHTOB
MpUBE/ICHA HIKE:

Tabnuna 6. Pacnpeodenenue bannos mexkyuje2o, pyoesicHo20 KOHMpoas U IK3ameHd

Ne Oomas 1-9 TOUKA 2-11 TOYKA 3 Touka
cymMma
1. | Tekymmii KOHTPOJIb
HOCEIICHNUE 3aHsATHI 10 Gai- 3 3 4
JIOB Oana Oamna Oamra
BBIMIOJIHEHUE U 3aI[UTa J1a00- 21 7 7 7
paTOpHBIX paboT Oamn 0ayIoB OayIoB 0aJ10B
2. | Py0GexHblii KOHTPOJIB
TECTUPOBAHUE 15 6an- 5 5 5
JIOB OaioB OauioB OaioB
KOJUIOKBUYM 24 8 8 8
Oamta OaioB 0aioB OaioB
Hroro 70 23 23 24
0aJL10B 0aa 0aj1a 0as1a
3. | Ox3ameH 30 min — 15, max — 30
0a/1J10B 0aJ1/10B

5.1. KosutiokByM

B cemectpe npoBoasTCs 3 KOJJIOKBUYMA, K&Kl U3 KOTOPBIX OLIEHUBAETCS B IIpEeax
ot 0 o 8 6amnoB. Takum 00pazoM, MaKCUMaJIbHOE KOJIUYECTBO OAJUIOB, KOTOPBIE MOKET MOJY-
YUTh CTYJIECHT IIPU YCIOBUU YCIIEIIHOM CAAYN TPEX KOJJIOKBUYMOB PaBHO 24.

Ha xomnokBuymax KOHTpOIMpyeTcss (OpMHUpPOBAaHHE HIEMEHTOB NPO(ecCHOHATBHBIX
komniereHnmi [1K-3. Huwke npuBeneH npuMepHsbIil IepedyeHb BOIIPOCOB U 3aJaHUM, BBIHOCUMBIX
Ha KOJUIOKBUYMBI:
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1-xonnoxeuym(Paszoen 1,2):

1. OcobGenHocTy n3MepeHus: GU3NYECKUX BETMYMH B HAaHOMAIITabax

2. MeTposoruueckue aclieKTbl HAaHOMHIYCTPHUH.

3. OcHOBHBIE CTaHAPTHl HOPMATUBHBIE aKTHI 110 MNIAHUPOBAHUIO U OPraHU3AIMH PaboT 1Mo U3-
MEpPEHHIO MTapaMeTpoB U MOAN(UKALMU CBOHCTB HAHOMATEPHAIIOB U HAHOCTPYKTYD.

4. MeTo/ibl CTaTUCTHYECKON 00pabOTKHU pe3ynbTaTOB U3MEPEHHH U (HOPMBI UX IIPEICTABICHHUS.
5. Onruyeckas MUKPOCKOTIHS: BUBI MUKPOCKOITUH, 0COOEHHOCTH IPUMEHEHUS B UCCIICIOBAHU-
X HAaHOMAaTEPUaJOB U HAHOCTPYKTYD.

6. CxaHupyo11as aTOMHO-CHIJIOBasi: OCHOBBI METO/A, allllapaTHas peaanu3alus, peXXKUMbl CKaHH-
poBaHUsl, 0OBEKTHI U MapaMETPhl U3MEPEHHUSI.

7. CkaHupymo1as TyHHEJIbHAasi MUKPOCKOIIUS: OCHOBBI METO/A, allllapaTHas peaanu3alus, pexu-
MBI CKAHUPOBaHHMsI, 00bEKTHI UCCIEA0BAHNUS, TapaMeTPbl U3MEPEHUSI U pa3peLIcHHe.

8. CkaHupyo1L1as AJIEKTPOHHO- pacTpOBasi MUKPOCKOIIMSI: OCHOBBI METO/Ia, allllapaTHas peaiu-
3alus, PeKUMbl CKAHUPOBAHMUSI, 00bEKTHI UCCIEA0BAHUA, TApaMeTPbl U3MEPEHUS U pa3pelleHue.
9. IlpocBeunBaromias 3J€KTPOHHAsE MUKPOCKOIINS: OCHOBBI METO/1a, allllapaTHas peaanu3alus,
PEXKHUMBI CKAHUPOBAHUS, 00BEKThI MCCIIEIOBAHMSI, TApAMETPhI U3MEPEHUS U pa3pelieHue.

10. PenTrenonudpakunoHHbIE METOABI aHATH3a HAHOMATEPUAIIOB: 00Iasi XapaKTePUCTUKA Me-
TOJI0B, 0OCOOCHHOCTH HUCCIIEIOBAaHUSI HAHOMATEPUAJIOB U HAHOCTPYKTYD.

2-xonnoxeuym(Pazoen 3):

1.Knaccugukauuu, XxapakTepucTUKa U BO3MOKHOCTH 30HJIOBBIX METOI0B U3MEPEHUS YAECIbHOTO
COIIPOTHUBJIEHUS] HAHOMATEPUAJIOB U HAHOCTPYKTYP.

2.Kakwue TpeOoBaHUs MPENBIBISAIOTCA K TEOMETPHUECKO (hopme oOpasiia B METO/IE YETHIPEX
30HI0B?

3.YeThIpex30H10BbIi METOJT U3MEPEHUS BEIMYMHBI YJIEIIBHOTO COIIPOTUBIIEHUS MOJIYITPOBOAHU-
KOBBIX MaTepuanoB U CTpyKTyp. [IpenmyiecTa, He1OCTaTKU U BO3MOYKHOCTH METO/Ia.

4. BriBeiuTe BbIpaXXEHHE /711 OLIEHKH YAEJIbHOTO CONPOTUBIICHHUS, Ul Cly4asi, KOrJa 30HAbl 2 U
S ABJIAIOTCSI TOKOBBIMH, & | ¥ 4 MOTEHIIMAIBHBIMH.

6. Ilouemy BkiItOUEHME 30HA0B 1 1 4, B KaUeCTBE TOKOBBIX, IPEMOUYTUTEIILHEH B METOJIE YETHI-
pex 30H710B? OTBET 00OCHOBATH.

7. Kakumu npuurHaMu o0ycJIOBJIEHBI OTPaHUYEHUS HA BEJIMYMHY TOKA B METOJI€ YETHIPEX 30H-
J0B?

8. Kakumu npuunHaMu o0yCIIOBJIEHBI OIPaHUYEHMSI Ha TOJIIMHY IJIEHOK IPU U3MEPEHUH UX
YIEIBHOTO CONPOTUBIIEHUS] METOIOM YETHIPEX 30H0B?

9. Teopus MeTO/]a U BBIBOJI OCHOBHOM pacdeTHON (popMyJbl 111 00bEMHBIX (M0TyOECKOHEUHBIX )
00pasIoB.

10. OcobeHHOCTh peanu3aluy YeThIPEX30HI0BON METOIUKH JIJIsl OTIPE/ICTICHUSI BETUYNHBI YI€Ib-
HOT'O COIIPOTUBJICHUSI SIIUTAKCUAJIBHBIX CJIOEB U MHOTOCIIOMHBIX CTPYKTYD.

11.IToHATHE BETMUYMHBI IOBEPXHOCTHOTO COITPOTHUBIICHHS U IOBEPXHOCTHON ITPOBOIUMOCTH.

12. OCHOBHBIE THUIIBI M ICTOYHUKH MTOTPEIIHOCTEN IBYX30HI0BOIO METOIA OIIPEIETICHUSI BEIU-
YUHBI yJIE€IHHOIO COMPOTUBIIEHUSI MaTEPUAJIOB.

13.00mue u crierupuuecKkue MICTOYHUKY MOTPEITHOCTEH MeTo/1a (B CPAaBHEHUHU C YETHIPEX30H-
JIOBBIM METOJIOM).

3-xonnoxsuym(Pazoen 5,6):

1.Bo3MokHOCTH BOJIBT-(hapagHOro METO/1a B UCCIEJOBAHNU IEKTPOPU3INIECKUX apaMeTPOB
CTPYKTYp C MOHMXEHHOHN pa3MepHOCTbro(M/III-cTpyKTypHI).

2.0npeneneHue CueKTpaIbHbIX 3aBUCUMOCTEN TOBEPXHOCTHBIX IAPAMETPOB METOJOM JBYX-
TEMIIEpaTypPHOU ITPOBOJIUMOCTH.

3.0mnpenenenue TuIa NPOBOJAUMOCTH U YPOBHS JIETUPOBAHUS IOBEPXHOCTHBIX CJIOEB BOJIbT(ha-
pagHBIM METOOM
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4.TToBepXHOCTHBIE JIEKTPOHHBIE COCTOSHUS U UX KIIACCU(PUKALIUS

5.Teopwust mpUMOBEPXHOCTHON 00JIACTH MTPOCTPAHCTBEHHOTO 3apsijia MOIYIPOBOTHUKA
6.0nTHYecKrne METO/Ibl U3BMEPEHUSI XapaKTEPUCTUK 30HHOU CTPYKTYP: IMIMPUHA 3aIPEIICHHON
30HBI, PHEPTUS aKTUBAIMS IPUMeECeil, SHeprus o0pa3oBaHUs SKCUTOHOB.

7. TepMOCTUMYIUPOBAHHBIE METO/IBI.

8.Du3nYecKre OCHOBBI PEIIAKCAITMOHHON CIIEKTpOCKomuy riyookux ypoBHei (PCIY).
9.0cnoBnbie Buabl PCI'Y: emkocTHas u TokoBasi PCI'Y.

10.®usuueckue ocHoBbl MeToxa DIIP.

11. MarauTo-cunoBasi MUKPOCKOIIHS.

Memoouueckue pexomenoayuu

[Ipu noaroToBKe K KOJJIOKBUYMY CIIEIYET, MIPEXK/IE BCEro, IPOCMOTPETh KOHCIEKTHI JICK-
WNA U OTMETUTH B HUX UMEIOIIHUECS BOMPOCHI KOJUTOKBUYMA. Eciu Kakue-To BONpPOChl BEIHECEHBI
IpernojaBaTesieM Ha CaMOCTOSITENIbHOE M3Y4YEeHHE, CelyeT 0OpaTUThCs K yueOHOU IuTeparype,
PEKOMEHIOBAaHHOM TIPEINo/iaBaTesieM B KauyeCTBE MCTOYHHMKA. [Ipu MOAroTOBKE K KOJIJIOKBUYMY
TaK)Ke PEKOMEHIyeTCs TTOCeUIeHIEe KOHCYIbTAINM AJI1 CBOEBPEMEHHOI'O CHSTHS BO3HUKIINX BO-
IIPOCOB B Ipoliecce NOAroToBKU. KoulokBiuyM NpoBOANUTHCSA B BUAE YCTHOI'O Olpoca U codece-
JIOBAHUSI CO CTYACHTOM.

Kpumepuu oyenusanus

CreneHb IMOATOTOBJICHHOCTH CTYACHTA HAa KOJIJIOKBUYMC OLICHUBACTCH 110 CICAYIOIIUM
KPUTCPUAM: - ACHOCMb, YEmMKOCNnb U O00KA3AMEIbHOCHb U3NIONCEHUSL OMBEMO8 HA eonpocsl, -
enaoenue cneyuanbHolMu mepmunamu, CUCIMemMHOCNnb 3HAHU No meme KOJLIOK8Uuyma. Huxe
IMPUBCACHA IIKAaJIa OUCHUBAHMA:

Tabnuua 7. Kpumepuu oyenusanus cmyoenma Ha KOJIIOKEUYME

OneHka

2 6ayL1a
«HeynoBJIETBOPUTEILHOY

4 6anaa
«YIOBJIETBOPUTETHLHO»

6 6annoB
«Xopowo»

8 6a10B
«OTINIHO»

CrygeHT He 3Haer
3HAYUTECILHOM YacTH
BOIIPOCOB, JIOIYCKaeT
CYIIIECTBEHHBIC OIINO-
KA B OTBEeTax Ha BO-
MPOCHI

CryneHT  moBepx-
HOCTHO 3HAaeT BO-
IIPOCHl  KOJIJIOKBUY-

Ma, JOIyCKaeT He-
TOYHOCTH B OTBETE
Ha BOTPOC

CryneHT XOopomio 3HaeT Ma-
Tepuaj, TPaMOTHO M MO Cy-
LIECTBY M3JIaraeT €ro, JOIycC-
Kasi HEKOTOpbIe HETOYHOCTH B
OTBETE Ha BOIPOC

CryaeHT B mod-
HOM o0BeMe
3HAeT MaTepual,
rPaMOTHO U TIO
CYILECTBY H3Ja-
raetr ero, He Jo-
nmyckas  Cylle-
CTBEHHBIX  He-
TOYHOCTEH B OT-
BETE Ha BOIIPOC.

5.2. TecThl

TectupoBaHue 1o M3ydaeMbIM pasjesiaM MpoBoAuTcsa 3 pasza B cemecTp. Ha Tectax koH-

TponupyeTcs (popMupoBaHUe 31eMEHTOB MpodeccuoHanbHbix komnerenuuit 11K-3. Hike npu-
BE€JICHBI IPUMEPHBIE 00pa31bl TECTOBBIX 3aJaHUMN:

1. OT™MeThTE IPaBUIIBHBIA OTBET

ITo kako#t popmyiie onpeensercs 31eKTPOIPOBOAHOCTE COOCTBEHHOTO MOIYIPOBOIHUKA!
] o=enpn 1965
O o=epup 1978
M enpn+ epup 1998

2. OT™MeTbhTe NPaBUIbHBIM OTBET
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B.... oy CO3/1aH MEePBbl CKAHUPYIOIIUM TYHHEJIbHBIA MUKPOCKOIT
M 1982
O 1996
O 2005
3. BcraBbte
B ..... rogy ObuUT pa3paboTaH CKaHUPYIOIIUH aTOMHO-CHIIOBOW MUKPOCKOI
M 1986
4. OT™MeTbTE NIPABUIBHBIN OTBET
YacroTHast 00J1aCTh peain3ainy KBa3UCTaTHIECKOTO BOIbT(apa HOro MEeTo/1a
M mepron M3MEpPHUTENHHOTO CHTHAJA OOJIbIIIE BPEMEHH )KU3HI HEOCHOBHBIX HOCHTEJIEH 3apsiaa
L] mepuo M3MEPUTENILHOTO CUTHAJA MEHBILIE BPEMEHHU JKH3HU HEOCHOBHBIX HOCHTEINEH 3apsiia
[ mepuoj M3MEPUTENIFHOTO CUTHANIA PABEH BPEMEHH KHU3HH HEOCHOBHBIX HOCUTEIIEH 3apsiia
5. OT™MeThTEe PaBUWIbHBIN OTBET
Urto 03Ha4aeT NpuUcTaBKa «HaHO-»?
O 10-6
L1 10-10
O 109
M 10-12
6. OT™MeThTE IPAaBUIIbHBIN OTBET
7. ToHKas IJIEHKa 3TO:
L] OmHOMepHasi HAHOCTPYKTYpa
[J TpexmepHasi HAHOCTPYKTypa
M JIByxMepHas HAaHOCTPYKTypa
[l HynbMepHasi HAHOCTPYKTypa
8. OT™MeThTE NpaBUIbHBIA OTBET
B ToHKoOI1 MIeHKe KBaHTOBaHHUE JIEKTPOHHOTO CIIEKTpa HaOII0JaeTcs B
M OxHOM HampaBJICHUH
L] B Tpex HampaBlIeHHUIX
L] B aByx HampaBJICHHUSIX
[0 He HaOmomaercs
9. OT™MeThTE IPAaBUIIBHBIA OTBET
[Ipu yBenuueHny MIUPUHBI KBAHTOBOM SIMBI B 2 pa3a, 3HAU€HUE YHEPTHH KBAHTOBOTO YPOBHS:
M VBenuuurcs B 2 pasa
1 VYwmenbmmres B 2 pasa
L] Veenuuurces B 4 pasa
[l Vmenbiurcs B 4 pasa
10. BcraBbTe

5]
—hr———————e — B
I A N d
1| 2
L1 _____?____Hﬁ
—_1
P~Sr-S—
1@

Ha cxeme MMPEACTaBJICHBI ICPEXOAbI SJICKTPOHOB, OTBCYAIOIHNEC PA3JIMYHBIM MEXAaHU3MaM I10-
TJIOLIEHUU KBAHTOB CBETA IMOJYIIPOBOJHUKAMH.
HepCXOH ... COOTBCTCTBYCT MPUMCCHOMY HOTJIOIICHUIO B AKILCIITOPHBIX IMOJYIIPOBOJHUKAX.
+:6
11. OT™MeThTE PaBUIBHBIA OTBET
Onrtruueckoe BO30OYXICHHE HOCUTENEH 3apsi/ia ¢ TIOCIEAYIOIINM MePEX00M IJIEKTPOHOB U JIbI-
POK C OAHOTO SHEPICTUUCCKOI'0 YPOBHS Ha IIpyTOﬁ BHYTPHU 30HEBI IPOBOAWUMOCTH U BaJICHTHOM
30HbI HAa3bIBACTCA: ....

M noriomeHreM HOCUTENSIMHI 3apsa
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[ 3KCHTOHHBIM IOIVIOLIEHUEM
[0 coOCTBEHHBIM ITOTJIONIEHUEM

Memoouueckue pexomenoayuu

Tecmwbl — 3TO BOIIPOCHI WM 3a/laHus, IPEeAYCMaTPUBAIOIINE KOHKPETHBIN, KPaTKUM, YeT-
KM OTBET Ha MMEIOIIMECS 3TAJIOHBI OTBETOB. [Ipy caMOCTOATENBHON MOATOTOBKE K TECTUPOBA-
HUIO CTYJIEHTY HEOOXOIUMO:

a) TOTOBACh K TECTHPOBAHUIO, NMPOpadoTaTh MHGOPMALMOHHBIM MaTepuana MO JUCLIH-
rHe. [IpOKOHCYIBTHPOBAThCA C MIPETMOAABATENIEM T10 BOIIPOCY BbIOOpa y4eOHOU JIUTEPATYPHI;

0) 4EeTKO BBISICHUTE BCE YCIIOBHS TECTUPOBAHUA 3apaHee. 3HaTh, CKOJIBKO TeCTOB BaMm Oy-
JET MPEJIOKEHO, CKOJIBKO BPEMEHHM OTBOJUTCS Ha TECTUPOBAHKE, KAKOBA CUCTEMA OLIEHKU pe-
3yJIBTAaTOB U T.J.

B) MpHCTyMas K paboTe ¢ TeCTaMu, BHUMATEIBHO U JI0 KOHIIA IPOYTHTE BOIIPOC U MpPE-
JaraeMble BapuaHThl OTBETOB. BpiOepuTe npaBuiibHbIe (MX MOKET ObITh HeCKOJIbKO). Ha oTnens-
HOM JIMCTKE OTBETOB BBIMUIIUTE HU(PY BONpoca U OyKBbI, COOTBETCTBYIOIINE PABUIbHBIM OT-
BETaM;

I') B IIPOLIECCE PEIICHUS JKEJATEIbHO IPUMEHITh HECKOJIBKO TIOJX0/0B B PEIICHUHU 337 a-
HUS. DTO MO3BOJISIET MAaKCUMAJIbHO TMOKO ONEpUPOBaTh METOJAMU PEIICHUs, HaXOAs KaKIbIi
pa3 ONTUMAJIbHBIN BapUaHT.

1) ecau Bbl BcTpeTniin upe3BblyaiiHO TpyaHBIN u1s Bac Bompoc, He TpaTbTe MHOTO Bpe-
MeHH Ha Hero. [lepexonute k npyrum tecraM. BepHurech K TpyAHOMY BOIIPOCY B KOHIIE.

€) 00s13aTeIbHO OCTaBbTE BPEMsI JUIsl IPOBEPKU OTBETOB, YTOOBI H30€KaTh MEXaHUUECKUX
OMOOK.

Kpumepuu oyenusanus

Tabnuua 8. Kpumepuu oyenuganus pe3yibmamos mecmuposanusl

Onenka
HEY/I0BJIETBOPUTEIHHO YIOBJIETBOPUTEITHHO XOPOIIIO OTJINYHO
0 6amnoB 3 famna 4 6anna 5 GamioB
Menee 50 % npaBwibHO BbI- | 50-70% mnpaBunbHO | 71-85% mnpaBuib- | 86-100% npa-
IMOJIHEHHBIX 3aJaHUIA. BBIIOJIHEHHBIX 3a/a- | HO BBIIOJHEHHBIX | BUJILHO BBIIIOJI-
HUH. 3aJaHUMH. HEHHBIX 3aJIaHUH.

5.3. 3apanus QU1 NPAKTHYECKHUX 3aHATHH

(Koumponupyemvie komnemenyuu I[1K-2)

BaxxHoil cocTaBHOI 4acThio y4eOHOIO Mpoliecca B By3€ SABJSIOTCS MPAKTUYECKUE 3aHATHUS.
[IpakTUueckue 3aHATHS MMOMOTAIOT CTYJIEHTaM TJy0)Ke YCBOUTH y4eOHBIM MaTepual, nmpuoope-
CTH HaBBIKM TBOPYECKOW palbOThl HaJ TOKyMEHTaMM U MEPBOMCTOYHUMKAMHU. TeMaTHKa MpakTH-
YEeCKHUX 3aHATHH (QopMHpyeTcs Ha OCHOBE Y4eOHOro Marepuaina M3JIaraéMoro Ha JIeKIUSIX U
IpeJIaraeMoro JJisi CaMOCTOSITENIbHON POPabOTKH.

[Tnanpl MpaKTUYECKUX 3aHATHHA, UX TEMAaTHKa, pEKOMEHAyeMast IUTeparypa, 1eib 1 3a/aun
€€ U3YUYCHUA COO6HIaIOTC$I npenoaaBaTcJicM Ha BBOJHBIX 3aHATHAX, BKIIIOYAasA BblAa4y WMHIHWBU-
AYAJIIbHBIX TEM JJIsI MUHU — JOKJIazaa € HpGSeHTaHHeﬁ MO0 KJIFOYEBBIM BOIIPOCaM MPAKTHYECKOTO
3aHATHS. JIOKJIal TOTOBUTHCS OJJHUM CTYICHTOM JIMOO TPYNIOi cTyeHToB. HezaBucumMo ot Toro
TOTOBHUT CTYACHT JOKJAJ MO TeME WU HET TpeOyeTcs caMOCTOsITeNbHas mpopaboTka 0003Ha-
YeHHOU TEMBI, YTOOBI 06CY)K)I€HI/I€ Marcpuaia ObLIO MNpECAMETHBIM U B3aMMHO ITOJIC3HBIM.

Hwuxe npuBeneH mpuMepHBIH IUIaH MPOBEICHHS MPAKTUYECKOTo 3aHATUS Ne2 1o Teme
«BnusHue pa3MepHbIX (PAKTOPOB HA CBOMCTBA M MapaMeTpbl HAHOMATEPUAIOB M HAHOCTPYKTYPY.
IInan npakmuuecko2o 3anamus:
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1. IlpenogaBatens B KpaTkol ¢opMe XapakTEepU3yeT KPYr paccMaTpUBaeMbIX BOIPOCOB,
YCTaHABJIMBACT aKIICHTHI HA LCJIN U 3aJa41 IPCACTOAILICTO 3aHATUA.

2. Beictymnenue cTyneHrta, Aokiaa Ha teMy «OnpeneneHue XOJIOBCKOM MOJIBHXKHOCTU U
KOHICHTPAlM1 OCHOBHBIX HOCHUTEIIEH 3apsAaaa B IOJYIIPOBOAHHUKAX)

3. OOcyxJiIeHHEe U TOTIOJHEHHUS TOKJIaa.

4. Omnpoc CTyIEHTOB 0 KJIOYEBBIM BOIPOCAM MPAKTUYECKOTO 3aHATHS:

Ipumepnviii nepeuens 60npocos u 3a0anHull

1.B yeM cyTh XOJUIOBCKOM MOJBM>KHOCTH HOCUTENEH 3apsiaa’?
2. Kakue ¢axTopsl Ha MOJBUKHOCTD 3apsiI0B?
3. [IpuBenuTe METOBI U3MEPEHUS MOJBUKHOCTH HOCUTENIEH 3apsia B HAHOOOBEK-
Tax.
4. KakoBa poJib MOBEpXHOCTH B (POPMUPOBAHUU CBOMCTB HU3KOPAa3MEPHBIX cUCTEM?
5. Kakue MexaHu3Mbl paccestHus HOCUTeNeH 3apsaa BIUSIOT Ha MOABIKHOCTh B 00-
JIaCTHU HU3KUX TeMmmeparyp?
6. Kak cka3pIBatoTCsl pa3MepHbIE€ Ha IIOJIBUYKHOCTb HOCUTENEH 3apsiia?
7. Kputepuu pasmepHoro akTopa, pu KOTOpOM HabII0JaeTCsi KBAaHTOBAHUE CIIEK-
Tpa 3IAEKTPOHHBIX COCTOSTHUM.

5. 3akirodueHue IpenojaBaTesis: Pe3lOMUPYET BBICTYIJIEHUE CTYAEHTOB, YKa3blBaeT Ha J0-

MyIIEHHBIC OMTMOKU M TPOSICHSET BOIMPOCHI, CBSA3aHHBIE C HUMHU, ITyOJTMYHO OICHUBACT
paboTy CTYACHTOB C BBICTaBJICHUE OaIOB, MPEUIAraloTCsi TEMbl MUHU —IOKJIAJ0B Ha
CIIEeIyIOIIIee 3aHATHE.

Memoouueckue pexomenoayuu

Haunnast moAroToBky K MpakTU4YECKOMY 3aHATHIO, HEOOXOAMMO, MPEXIE BCEro, yKa3aTb
CTYJEHTaM CTpPaHUIbl B KOHCIIEKTE JIEKIIMH, pa3Jesibl yUeOHUKOB U Y4eOHBIX 1OCOOUH, YTOOBI
OHHU IOJIy4WJIN OOllee MPEeACTaBICHUE O MECTE U 3HAYCHHM TE€Mbl B U3y4yaeMOM Kypce. 3areM
cllelyeT peKOMEHJI0BaTh UM MOpaboTaTh ¢ AONOIHUTENBHOM JUTEPATypol, CAenIaTh 3alucy 10
PEKOMEH/I0BaHHBIM UCTOYHHKAM.

[ToaroToBka K MpakTUYECKOMY 3aHATHIO BKJIIOUAET 2 dTana:

— OpraHu3alMOHHbIN;

- 3aKpeIUIeHUe U yriyOJeHne TEOPETUUECKUX 3HAHUM.

Ha nepBom 3Tamne cTyIeHT IUNIaHUPYET CBOK CaMOCTOATENBHYIO PabOoTy, KOTOpask BKIIIOYa-
eT: yACHEHME 3a/laHUsl Ha CAMOCTOSITENIbHYIO paboTy; MOJ00p PEKOMEHIOBAHHOM JUTEPATYpPHI;
COCTaBJICHHE IJIaHA pabOThI, B KOTOPOM ONPEIEISAIOTCSI OCHOBHBIE ITYHKTBI TPEJICTOSIEN O 0-
ToBKU. CocTaBieHHE IJIaHA AUCHMILIMHUPYET M MOBBIIIAET OPraHW30BaHHOCTh B pabote. Bto-
pOi 3Tam BKIIOYAET HEMOCPEICTBEHHYIO MOATOTOBKY CTYAEHTA K 3aHATHIO. HauMHaTh Hamo c
U3y4eHHs] PEKOMEHI0OBaHHOM uTepaTypbl. He00X011MMO MOMHUTH, UTO HA JIEKIIUK OOBIYHO pac-
CMaTpHBAeTCs HE BECh MaTepuai, a TOJbKO ero 4acTb. OcTanbHas €ro 4acTb BOCIIOJHSETCS B
npoliecce CaMOCTOATENbHOM paboThl. B ¢Bs3M ¢ 3TUM paboTa ¢ peKOMEHI0BaHHOM JINTepaTypoit
oOs3arenbHa. Ocoboe BHMMaHUE MPU 3TOM HEOOX0IUMO OOpaTUTh Ha COJIEpP)KaHHE OCHOBHBIX
TIOJIOXKEHHUH M BBIBOJIOB, OOBSICHEHNE SIBIICHUH U ()aKTOB, YSICHEHHE MPAKTHYECKOTO TPUITOKESHUS
paccMaTpUBaEMBbIX TEOPETHUECKUX BOIIPOCOB.

B mporecce 310if paboThl CTYJEHT TOHKEH CTPEMUTHCS MOHATh U 3alIOMHUTH OCHOBHBIE
TIOJIOXKEHHSI PACCMaTPUBAEMOTO MaTepralia, MPUMeEpHI, MOSICHAIOIINE €T0, a TAKXKE pa300paThes B
WITIOCTPATUBHOM MatepHaje. 3aKkaHuMBaTh MOJTOTOBKY CIEAYEeT COCTaBJICHHEM IlaHa (KOH-
CIIEKTa) M0 U3y4yaeMoOMy MaTepuaity (Bompocy). To MO3BOJISET COCTABUTh KOHIIECHTPUPOBAHHOE,
c)KaToe MpeACTaBICHHE M0 M3y4aeMbIM BOIpocaM. B mporiecce MOArOTOBKHM K 3aHATHIM pPEKO-
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MEHJIyeTCsl B3aMMHOE OOCYXJIE€HUE MaTepHaja, BO BpeMs KOTOPOTO 3aKpEIUISIOTCS 3HAHHS, a
TaK)Ke MpHOOpeTaeTcs MPAKTHKA B U3JI0KEHUHU U Pa3bsICHEHUH MOTYYCHHBIX 3HAHH, pa3BUBaeT-
cs1 peub. [Ipu HEOOXOTUMOCTH ciieyeT 0OpaIaThCs 3a KOHCYIBTALMEH K MPETo1aBaTelto.

[TonroroBka MUHU- JOKJIaJa C Mpe3eHTallel MaTepuana mpeanoiaraet 0ojuee riyooKyro
MOJTrOTOBKY 10 TeMe J0KJaaa. JKenarenbHo, YTOOBI CTYACHT NP MOATOTOBKE J0KJIAI0B 110 TeMa
KacarolMMCsl METOJIOB MOJIy4eHUS U MOIU(UKALIMY HAHOMATEPUAIOB U HAHOCTPYKTYP U CIIOCO-
06aM KOHTPOJIS MX MapaMeTpoB oOpamayics K MaTeHTHBIM UCTOYHUKAaM. MUHHU- TOKJIa]l TOTOBUTh-
Csl Ha BBICTYILJICHUE PACCUUTAHHOE MPUMEPHO Ha 7-10 MUHYT.

Kpumepuu oyenueanus

CTyzaeHT, ycremHo paboTalomuil Ha TPaKTUYECKUX 3aHATHAX MOJTydaeT B KOHIE cemectpa 21
6ami(cm. Tabi.6). llkana oneHnBanus paboT Ha 3aHATHAX YCTAHABIMBACTCS B Hadajle ceMecTpa
U JIOBOJIUTCS 10 CBEICHUS 00yJarONINXCsI CTYIEHTOB.

Tabmuua 9. Ilpumepnas wikana oyeHusanus pabomol cmyoenma Ha NPAKMUYECKUX 3aHAMUX

No MakcumanbHO
/T BO3MOKHOE
B 5 KOJHYECTBO
U7 paboThI SaILIOB
32 KOHTPOJIBHYIO
TOUKY
1. Jlokiian ¢ mpe3eHTalueil Mmarepraia no Teme 3aHsATus(He menee 3 9
JIOKJIAZIOB B CEMECTPE)
2 YcTHbie 1100 MUCbMEHHBIE ONPOCH HA TPAKTUYECKOM 3aHATUU 9
3 AxTtuBHas pabora (y4actue B 00CYKIEHUSIX, JOMOIHEHUS OTBETOB, 3
3aMHTEPECOBAHHOCTb U T.J.)

5.4. IlpomeskyTOUHAsI aTTeCTALMS
5.4.1. 3auer
(He npedycmompen npoepammotii).
5.4.2. Dx3amen

[TpumepHBIii TepedeHb OCHOBHBIX BOIIPOCOB, BEIHOCHMBIX Ha K3aMEH MPHUBEICH HIKE:
1. OcobenHocTy n3MepeHus: GU3NYECKUX BETMYMH B HAHOMAIITabax
2. MeTposiornueckne aclieKThl HAHOWHTYCTPHH.
3. OcHOBHBIE CTaHAPTHI HOPMATUBHBIE aKTHI M0 MNIAHUPOBAHUIO U OPTaHU3AIMH PabOT 1Mo U3-
MEPEHHUIO ITapaMEeTPOB ¥ MOAM(PUKAIINN CBOMCTB HAHOMATEPHAIOB M HAHOCTPYKTYP.
4. MeToibl CTaTUCTHUECKON 00pabOTKHU pe3ynbTaTOB U3MEPEHHUH U (OPMBI MX IIPEICTABICHHUS.
5. OnTryeckass MUKPOCKOTIHSI: BUABI MUKPOCKOITUH, OCOOEHHOCTH PUMEHEHUS B UCCIIEOBAHHU-
SIX HAHOMATEPHUAJIOB U HAHOCTPYKTYP.
6. CkaHHpyroIIas aTOMHO-CHJIOBasi: OCHOBHI METO/a, allliapaTHas peaan3aius, pe>KUMbl CKaHH-
pOBaHMS, O0BEKTHI H MTaPaMETPhI U3MEPCHHUS.
7. Ckanupyrolas TyHHeIIbHAs MUKPOCKOIIUS: OCHOBBI METO/1a, alfapaTHas peann3alus, pexu-
MBI CKAHHPOBaHWMS, 00BEKTHI UCCIICAOBAHNS, TTapaMeTPhl H3MEPECHHS U Pa3pelicHHe.
8. CkaHMpYOIasi DJIIEKTPOHHO- PaCTPOBasi MUKPOCKOIIHSI: OCHOBBI METO/Ia, allllapaTHas peaiu-
3aIHsl, PEKUMbI CKAHHPOBAHWSI, 00BEKTHI HCCIIC0BAHNS, TTapaMEeTPhl H3MEPECHHUS U Pa3pelicHHE.
9. IIpocBeunBaroias 3JIEKTPOHHAS MUKPOCKOIIHS: OCHOBBI METO/Ia, alllapaTHas peaanu3amus,
PSKHUMBI CKAHUPOBAHUS, 00BEKTHI UCCIICIOBAHMSI, TAPAMETPBI U3MEPEHUS U pa3peIicHHe.
10. PertrenonudpakiinoHHbIE METOABI aHATM3a HAHOMATEPHUAIIOB: O0IIasi XapaKTEePUCTUKA Me-
TOJIOB, 0OCOOCHHOCTH HCCIICIOBAaHUSI HAHOMATEPHUAJIOB U HAHOCTPYKTYP.
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11. Meroas! onpeseneHus yAeAbHON MOBEPXHOCTH, TIOPUCTOCTU U pa3Mepa YaCcTHL] HAHOIIOPOIII-
KOB.

12. 30H10BBIE METO/IbI U3MEPEHHUS YIEIBHOIO CONPOTUBIIEHUSA: OJHO30HI0BbIM, IBYX30HI0BBIH,
TPEX30HA0BbIN, YETHIPEX30HI0BbIN U MATU30HIOBBIM METObI U3MEPEHUS YIETbHOTO COMPOTUB-
JICHMUSL.

13. MeTonuka nu3MepeHus yAeIbHOrO0 COTPOTUBIIEHUSI METOIOM BCTPEYHBIX 30HOB.

14. KonTakTHbIE 1 OECKOHTAKTHBIE METObI H3MEPEHHS YIETBHOTO COIPOTHUBIICHUH.

15. Meton Ban-gep-Ilay. Meton Bau-nep-Ilay mis usmepenusi KOHUEHTPALMKU U TTOJABUYKHOCTH.
16. EMKOCTHOM U MHIAYKTUBHBINA METO/bI U3MEPEHUS YAECIBHOTO COIIPOTUBIICHMUSL.

17. CBU-MeTob1 UI3MEPEHUS YACIBHOTO COITPOTUBIICHHUS.

18. Meroapb! oripesieneHus mapaMeTpoB MOIYITPOBOJHUKOBBIX MAaTEPUAJIOB C UCIIOJIb30BAHUEM

s dexra Xomnna B HOCTOSIHHBIX U IEPEMEHHBIX AJIEKTPUUECKUX U MATHUTHBIX TOJISX.

20. M3amepeHue moIBI>)KHOCTH HEPABHOBECHBIX HOCHTENICH 3apsi/ia METOJIOM CTaI[MOHAPHOU (o-
TOIPOBOJIUMOCTH.

21. Usmepenune nuddy3noHHOM IITMHBI HEPAaBHOBECHBIX HOCHTENEH 3apsi/ia METOIOM CTalKoO-
HapHOU! (OTOMPOBOAUMOCTH.

22. 3MepeHne BpeMeHH KU3HU HEPAaBHOBECHBIX HOCUTENEH 3apsiaa METOAOM penakcaruu ¢o-
TOIPOBOJIUMOCTH.

23. OnTuyeckre METOIbI U3MEPEHUS XapaKTEPUCTUK 30HHOM CTPYKTYp: IIMPUHA 3aIPEIICHHON
30HBI, PHEPTHUS aKTUBAIMS IPUMECEH, SHEPTUsl 00pa30BaHUs SKCUTOHOB.

24. TepmoctuMynupoBaHHble MeTOAbI. DU3MUECKE OCHOBBI pEIaKCallMOHHOMN CIIEKTPOCKOINU
riyookux yposaelt (PCI'Y).

25. Ocuosuble Buabl PCI'Y: emxoctHas u tokoas PCI'Y.

26. MarauTHO-CHJIOBasi MUKPOCKOIIMSI: OCHOBBI METO/1a, allllapaTHasl peajiu3alusi, peKUMbl CKa-
HUPOBAHMS, OOBEKTHI HCCIICAOBAHUS, TAPAMETPhl U3MEPEHHUS U pa3pelIcHHE.

Memooduueckue pexomenoayuu npu NOO20MOBKe K IK3AMEHY

[ToaroToBKa CTY/IGHTOB K 3K3aMEHY BKJIIOYAET MPOPabOTKY JEKIIUMA, B TEUEHUE CEMECTpa 1
HEIIOCPECTBEHHYIO IOJATOTOBKY B IHH, IPEALLIECTBYIOIINE 3K3aMEHY, BKIIIOUast, IIOATOTOBKY K
KOJUIOKBHYMaM, TECTHPOBAHUIO, BHITIOJHEHHUIO JTAOOPATOPHBIX padOT U UX 3aIUTY.

I[J'IH MOATOTOBKHU K OTBECTAM Ha 3K3aMCHAIITMOHHBIC BOIIPOCHL (OHI/I BBIJAOTCA B KOHIIC ceMeCTpa)
CTYACHT JOJI’)KCH UCIIOJIB30BATh HE TOJBKO KypC HGKHHﬁ, HO 1 OCHOBHYIO U JOIIOJHUTCIIBHYIO
JIATCPATypy AJId BHpa6OTKI/I YMCHHA AaBaThb Pa3BEPHYTHIC OTBETHI HA ITIOCTABJICHHBIC BOIIPOCHI.

B xoz1e moAroToBKM K 3K3aMEHY CTYJEHTY HE00XO0AMMO o0paliaTh BHUMaHUE HE TOJIBKO Ha ypo-
BEHb 3aIIOMUHAHUs, HO U HA CTENIEHb [IOHUMAaHKs U3y4aeMbIX BOIIPOCOB. MexaHnueckoe 3amno-
MUHAHHE YUCIIOBBIX 3HAYECHUIN XapaKTEPUCTUK MAaTEPUAIIOB HE PEKOMEHYETCsI, HO CTYJIEHT
JIOJDKEH OTYETJIMBO MPEICTABIATH ce0e MOpsAIoK ITHX BelnyuH. HermocpencTBeHHas HOrOTOBKA
CTYJIEHTA K 3K3aMEHY JO0JDKHA B Pa3yMHBIX IIPONOPLHUAX COYETATh U 3alIOMUHAHKE, U IOHUMA-
HUE IIPOrpaMMHOI0 MaTepHuaa.

Kpumepuu oyenusanus

[To uroram sK3aMeHa CTyJIEHTY, U3 MAaKCUMaJIbHOTO KOJIHYECTBA 0aIOB, KOTOPOE COCTaBISET
30, BEICTABIISIETCS:

1)ot 27 no 30 6anmoB, eciu BiaeeT MPOrpaMMHBIM MAaTEPUAJIOM I10 TUCIMILIIMHE B TIOJTHOM
00BbEMe; JOCTATOUHO INTyOOKO OCMBICIMBAET AUCHUINIMHY, HCUEPIIBIBAIOIIE OTBEUAET HA BCE BO-
IPOCHI; YMEET aHAJIM3UPOBaTh, CPABHUBATh, KJIaCCU(ULIMPOBATh, 0000I11aTh, KOHKPETU3UPOBATH
U CUCTEMaTU3HpPOBaTh U3YUEHHBIN MaTepuall, yCTaHaBIMBAaTh NPUUYNHHO-CJIEICTBEHHBIE CBSI3H;
4eTKO (JOPMUPYET OTBETHI;

2)oT 24 1o 26 GannoB, eciau BJIaJeeT MPOrpaMMHBIM MaT€pUaJIOM MOYTH B IOJTHOM 00beMe
(uMeroTCs MPOOEITBl TOJIBKO B HEKOTOPBIX OCOOEHHO CIIOKHBIX pa3ziesiax); CAMOCTOATENbHO U OT-
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YaCTHU MPHU HABOIAAIIHNX BOIIPOCAX JACT MOJHOLICHHBIC OTBCTHI HA BOIIPOCHI; HC BCCTIa BBIACIIACT
Hauboee CYIICCTBCHHBIC, HE NOIMYCKACT BMECTC C TEM CCPBE3HBIX OIIMOO0K B OTBETAaXx,

3)ot 15 o 23 6amioB, eciu BiaaeeT OCHOBHBIM 00bEMOM IPOTPAMMHOTO MaTepHuaia 1o Juc-
[UIUIMHE; IPOSBIISET 3aTPYIHEHUS B CAMOCTOSITEIBHBIX OTBETaX, ONEPUPYET HETOYHBIMH (Op-
MYJIHPOBKaMHU; B IIPOLIECCE OTBETOB JOIYCKACT OLIMOKH 110 CYHIECTBY BOIIPOCOB.

B ciydasix, korga oOydaromuiicss He OCBOMJI 00s3aTeIbHBI MUHIMYM ITPOTPAMMHOT'O MaTepH-
aja 1o JTUCHUIUIMHE, HE CIIOCOOEH OTBETUTH Ha BOIIPOCHI JIAXKe MPH JTOTIOJHUTEIILHBIX HABOIS-
IMX Borpocax, BeictaBisiercs 0 6amioB. CTyneHT, HeqoOpaBiuii 36 6aIOB B X0J1€ TEKYIIETO U
pPYOEKHOTO KOHTPOJIS, K K3aMEeHY He JIomyckaercs. Huke npuBeAeHBI KPUTEPUU U ITOKA3aTEIIN
OIICHUBAHMUSI IPOMEKYTOYHOM aTTECTAILIUH.

Tabmuua 11. Kpumepuu u noxkazamenu oyeHUBAHUA NPOMENCYMOUHOU ammecmayuu

[Ikana mo TpaguIMOHHON MATHOATUIEHON CHCTEME

Ba30BbIil ypOBEHb [IponBuHyTHII Bricokuit
HeynosnerBopu- YIOBJIETBOPUTEIILHO YPOBCHb YPOBCHb
TCIBHO /madp. 3ager xoporro/ gud. 3aueT | OTIHYHO/ aud. 3a4eT

[Ikana o 6aJIbHO-PEUTUHIOBON CUCTEME

46 - 60 61 —80 81 -90 91 -100

5.5. KoHTpO/1b KYpCOBBIX PadoT
(konmponupyemvie komnemenyuu 1[1K-2).

TemaTuka KypcoBbIX paboT, TpeOOBAaHUS K HUM U YKa3aHUS 1O UX BBIOJIHEHHUIO JOBO-
JIITCS 10 CBEJIEHUS CTYJIEHTOB B HayaJleé COOTBETCTBYIOIIETO ceMecTpa. TeMbl KypCcoBBIX paboT
IpeUIaraloTcs CTyieHTaM Ha BeIOOp. CTyIeHT UMeeT IPpaBo BHIOpATh OJIHY U3 3asBICHHBIX Ka-
benpoil TeM, IpeBapUTEILHO COTJIACOBAB €€ C HAYYHbIM pyKoBoauTeneM. CTyIeHT COBMECTHO
C HayYHBIM PYKOBOAMTEIEM KypCOBOM pabOThl yTOUHSET KPYT BOIPOCOB, MOMAJIEKAIINX H3yde-
HUIO0, BEIOKpaeT 00bEKT UCCIIEIOBaHMSI, COCTABIISET IUIAH U ONPEAEIseT CTPYKTYpY padoThlI.
Hwxe npuBoANTHCS IPUMEPHBIH NepeyeHb TEMAaTUKH KypCOBBIX paboT:
1. ATOMHO-CHJIOBasi MUKPOCKOIIHS B TUAarHOCTUKE HAHOMATEPUAIOB U HAHOCTPYKTYP.
2. TyHenpHO-30H0Basi MUKPOCKOIIMS B IMarHOCTUKE HAHOMATEPHAJIOB U HAHOCTPYKTYP.
3. DneKTpoHHas MUKPOCKOIIHS B JMarHOCTUKE HAHOMATEPUAJIOB U HAHOCTPYKTYP..
4. OnTudeckue METOAbl AMATHOCTUKY HAHOM aTe€pHaJIOB.
5. MeTopl JOKaJIbHOTO U3MEPEHHUS AEKTPOPUZNUECKUX ITapaMeTPOB HAHOMATEPHUAJIOB U
HaHOCTPYKTYD.
6. [IporpamMmMHoOe o0OecrieueHne CpeACTB JUATHOCTUKU MaTEPHAIOB 1 HAHOTEXHOJIOTHH.
7. T'ocynapcTBeHHasi cUCTeMa aTTeCTalluu U cepTudukanuu B Poccun cpecTB TMarHoCTUKU
JUISL KCCIIeIOBaHMSl, KOHTPOJIS M aTTECTAl[Mi MaTepHaioB U HAHOTEXHOJIOTUH.
8. CoBpeMEHHBIE METO/IbI UCCIIEA0BAHNS IPUMEHSIEMbIE 1JIS1 XapaKTepU3alui HAHOKOMIIO3UT-
HBIX MaTepUaoB.
9. CoBpeMeEHHBIE METOBI UCCIIEJOBAHNSI HAHOKOMIIO3UTHBIX MarHUTHBIX MaTEPUaIOB.

10. CoBpeMeHHBIE METO/IBI UCCIIEI0BAHNS HAHOIIOPUCTBIX MAaTEPUAIIOB.
Tpebosanus k cmpykmype u coOO0epIHCAHUI0 Kypcosoti pabomul

KypcoBast pabora J0/KHA MPEACTaBIATH COOON 3aBEpIIEHHOE HCCIIEIOBaHHE, B KOTOPOM
AHATM3HUPYIOTCS MCCIIE0BAaTEeIbCKHE MPOOJIEMBI B PACCMATPUBAEMOM O0JIACTH, M PACKPHIBACTCS
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COJIepKaHWE M TEXHOJOTMM Pa3peIIeHUs] 3THX MPOoOJIeM HE TOJIBKO B TEOPETHUECKOM, HO U B
MPAKTUYECKOM IJIaHE HA MECTHOM, PETMOHAILHOM WK ¢eaepanbHOM ypoBHAX. Pabora momkHa
HOCUTH TBOPYECKHI XapaKTep, OTBEYaTh TPEOOBAHUSAM JIOTHUECKOTO U YETKOTO M3JI0KEHUS Ma-
Tepuala, JoKa3aTeJIbHOCTH U JTOCTOBEPHOCTU (aKTOB, OTpaXKaTb YMEHUS CTYJCHTA MOJIb30BATh-
Csl pallMOHAJILHBIMU MPUEMaMH MOKCKa, 0TOOpa, 00padOTKM M CUCTeMaTH3alMd MHPOPMAaLUU U
COJIepKaTh TEOPETHUUECKHUE BBIBOJIBI M MPAKTUYECKUE PEKOMEHIALINU.

CTpyKTypHO KypcoBasi paboTa COCTOUT U3 CIECIYIOIIUX pa3esioB: TUTYIbHBIN JHCT, BBE-
JIEHUe, coJepKaTelibHas 4acTh, 3aKJIIOUEHUE, JUTepaTypa, NPUIOKEeHUA (TP HE0OXOUMOCTH).
O6BeM KypcoBoii paboT A0DKeH ObITh He MeHee 25 crpanull. OgopmiieHre padboThl TPOBOAUTh-
cs Ha yuctax Gopmara A4, mpudt Times New Roman cyr(kerns14), uatepsan 1, mosus (crpasa
1,2cm, cneBa 3,0cMm, cBepxy u cHu3y 2,0cM). CChlIKM Ha LIUTUPYEMYIO JINTEPATYpPY, PUCYHKU U
TabJIMLbl CKBO3HBIE. [yOMHA MTUTEpaTypHOro MOMCKA MO TEMAaTHKE KypCOBOM paboThl J0JKHA
BKIIIOYAT pabOThI, OMyOJIMKOBaHHBIE HE Mo3Hee 10 JeT Ha MOMEHT BBITIOJTHEHHS paOOTHI.

Brinmonnenue KypcoBoil paboThl CKIIAJbIBAETCS U3 HECKOJIBKUX ATAINOB: aHAIIU3 JIUTEPATyPHBIX
Y MHBIX UCTOYHUKOB MH(OpPMAIIMH, COCTABJICHUE IJIaHA Pa0OTHI, HAKOTUIEHUE U 00paboTKa dak-
TUYECKOT0 MaTepHala, Hanucanue u oopmiieHrue paboThl, 3alUTa KypCcOBOH pabOTHI (MIPOEKTA).

Kpumepuu OYEHUBAHUA KYPCOB0O2O npoekma

3aBepleHHAs KypcoBas paboTa 3a HEJEIN0 JI0 3alUThI MPEACTaBIseTCS CTYACHTOM py-
KOBOJMTENIO, KOTOPBIM pelIaeT BOIPOC O AOMYCKE CTYAECHTA K 3allluTe KypCOBOU pabOThl.

Pe3ynpTathl 3auThl KypcoBOil paboThl orieHHBatOTCs AU HepeHIMPOBaHHON OTMETKOM
(«OTIMYHO», «XOPOILIOY», «YAOBIETBOPUTEIBbHOY). HIke mpuBeIeHbI KPUTEPUH OLIEHKU:

Tabmuua 12. Kpumepuu u nokazamenu oyeHuanus Kypcogoi pabomaoi

Onenka

HEY1OBJIETBOPUTEIbHO YI0BJIETBOPUTEIbHO X0po1o OTJIMYHO

MeHee 61 0ay1a

61-80 6a10B

81-90 6ay10B

91-100 6a10B

PabGoTa BbInonHeHa He B
COOTBETCTBUH C yTBEP-
KIOCHHBIM IIJIAaHOM, HE
PaCKpBITO COZIepKaHHe
Kaxxaoro Bonpoca. Cry-
JICHTOM HE CJIeJIaHbl BbI-
BOJIbI IO TEME pabOTHI.
['pyOble HEOCTATKH B
odopmiieHu: paboTHI.
[Tpu 3ammre paboThI
CTY/ICHT HE BJaJIeeT Ma-
TEpUauoM, He OTBEYAET
Ha BOIPOCHI.

Pabota BbINONHEHA B
COOTBETCTBUU c
YTBEPKICHHBIM ILIA-
HOM, HO HE€ IIOJIHO-
CTBIO PACKpPBITO CO-
JepKaHue  KaKIoro
Bonpoca. CTyaeHToM

HE cjenaHbl  coO-
CTBEHHBIC  BBIBOIBI
no Teme paboThl.

I'pyOble HenocTaTku
B oopmienun pabo-
Tel. IIpu 3amure pa-
O0TBI CTYACHT ci1abo
BIaJeeT  Marepua-
JIOM, OTBeYaeT He Ha
BCE BOIIPOCHI.

PaGora BeIMONHE-
Ha B COOTBETCTBUU
C YTBEP)KIACHHBIM
IUIAHOM,  TIOJHO-
CTBIO  PACKPBITO
COJIep’)KaHue Kax-
noro Bompoca. He-
3HAYUTENbHbBIE 3a-
MEYaHWMS K
oopmienuo pa-
6otsl. [Ipu 3amure
paboTBl  CTYIEHT
BJIQJICET Marepua-
JOM, HO OTBEYaeT
HE Ha BCE BOIIPO-
CHI.

PaGora BwImoIHEHA B CO-
OTBETCTBUU C YTBEPXKICH-
HBIM IUIAHOM, ITOJHOCTBIO
PacKpBITO coJiep>KaHue
KaKJIOro BOMpOCa, CTY-
JIEeHTOM COPMYIHUPOBAHBI
COOCTBEHHBIE APTYMEHTH-
POBaHHBIE BBIBOJIBI 1O T€-
Me pabotsl. OdopmieHue
paboThI COOTBETCTBYET
MpeabsIBIsIEMbIM  TpeOo-
BanusM. [Ipu 3ammre pa-
OOTBI CTYIEHT CBOOOJHO
BIaJiCET MaTepuaioM U
OTBEYAET HA BOIIPOCHI.

6. MeToanueckue MaTepuaJibl, ONpe/esilolue Npouexypbl OlleHUBAHUA 3HAHMIA,

yMeHHﬁ, HaBBbIKOB M OIIbITA A¢ATECJIBbHOCTH

Tabnuua 7. Pezynomamot océoenus yuedOHot OUCYuniuHbl, nooaexcauue nposepke

PesynbTaTsl 00yyeHus
(koMIIeTeHIIUM)

OcHOBHBIE MOKA3aTeJIN OLEHKH
pe3yabTaToB 00y4YeHusl

CrniocobeH apryMeHTHPOBAaHO BBIOH-

3HATh:
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paTh M peajau30BbIBaTh Ha IPAKTUKE
3PPEKTUBHYI0 METOIHMKY OSKCIIEPHU-
MEHTaJIbHOIO HCCIENIOBaHMs Iapa-
METPOB M XapaKTEPUCTUK MPUOOPOB,
CX€M, YCTPOICTB M yCTaHOBOK 3JIEK-
TPOHUKH U HAHOAJIEKTPOHUKH pa3-
JUYHOTO (PYHKIMOHAIBHOTO Ha3Ha-
yenus1(I1K-2)

- OCHOBHBIE CBOMCTBA U MPOIIECCHI MTO3BOJISIONINE TPOBO-
JUTHh XapakTEPU3AIHMIO W IOCTPOSHUE MPOCTeUImX (u-
3UYECKUX U MaTeMaTUYECKUX MOJeJIeld HaHOMaTepuasoB
Y HaHOCTPYKTYP HEOOXOAMMBIX JIJIsl PEIICHUSI HAYYHBIX U
MIPOU3BOJICTBEHHBIX 3a/1a4, CBA3AHHBIX C H3MEPEHHEM
MapaMeTpoB OOBEKTOB HAHOTEXHOJIOTMH B JJICKTPOHUKE
(31

—OCHOBHBIE METOJIbl MU3MEPEHHI MapaMeTpoB HaHOMATe-
pHUaIoB M HAHOCTPYKTYP (32);

- 3HAeT (PU3UYECKUE MPHUHIIUIBI OCHOBHBIX IKCIIEPUMEH-
TaJbHBIX METOJOB HCCIIEIOBAaHUS MAaTepUANOB U CTPYK-
Typ, UCTIOJB3YEMBIX B (PU3UKE M TEXHOJIOTUU HAHODJIEK-
TPOHUKH, YCIOBHUSI U TPAHUIIBI IPUMEHEHUSI 3TUX METO-
1oB (33).

Ymersn:

- BBIOpaTh M CO37aTh MOJICJIb CXEMbl M3MEpEHHsS Iapa-
METPOB CBOWCTB OOBEKTOB HAHOTEXHOJIOTHH B JJIEKTPO-
uuke (Y1).

- QHATM3HMPOBATh M CHCTEMATHU3HPOBATH JKCICPUMEH-
TaJIbHBIC JIJAHHBIC 110 UCCIIEJIOBAaHUIO OOBEKTOB HAHOTEX-
HOJIOTUH B AJieKTpoHuKe(Y?2).

- BBIOMpATh ONTUMAIIbHBIC METOJIbl UCCIICIOBAHUS U JHa-
THOCTUKH HEOOXOIMMBIX CBOWCTB HaHO- U MHKpPOCH-
crem(VY3).

Baaners:

- IEPBUYHBIMU HaBBIKAMU HUCIOJIb30BAHUS ITPOrPAMMHBIX
CPEICTB AJIsl CO3JaHMsI MAaTEMaTHYECKUX U (PU3HUECKUX
MOJIENIEN CBA3aHHBIX C OLIEHKON MapaMeTpOB HaHOMAaTe-
puanos (B1).

- MetoaaMH 3()(PEKTUBHOTO MOMCKAa MHPOPMAIUH 10 CO-
BPEMEHHBIM METOJIaM HCCJEI0BAaHUN O MEPCHEKTUBHBIX
HaIPaBJICHUSAX Pa3BUTUS YCTPOWCTB JUISl H3Y4YEHHS U
aHaJin3a HaHOCTPYKTYp (B2)

- HaBbIKaMHU MTOJATOTOBKH OTYETOB 110 HAyYHO-
HCCIIEIOBATENbCKON paboTe U HAyYHBIX MyOJIMKaUM
(B3).

- HAaBBIKAMM MHTEPIIPETALMM IOJYYEHHBIX 3KCIEPUMEH-
TaJbHBIX JaHHBIX (B4).

Tabnuua 14. Smanei hopmuposanusa komnemenyuu u UCNOIb3yeMble CPEOCMEA OYEHUBAHUS

Ne| Cocras ®opmMupoOBaHUE YJIEMEHTOB KOMIIETEHIIUH
1. | Conepxa- (31), (32), 33) (Y1),(Y2),(¥3) (B1), (B2), (B3), (B4)
HUE
JTaroB
2. Bunst 1.JIexunn 1.JIaGoparopusbie padotel | 1. JlabopaTopHbIie pa-
3anstuil | 2.KoHcynpramum 2.CamocTtosiTenbHas pabo- | 60ThI
3. CamocrosiTenbHas Ta 2.CamocTosiTenbHas
paborta 3. Kypcogas pabora pabora
4. KypcoBas pabota 3.kypcoBas paboTa
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3. | CpenctBa | 1. llocewenue 3auamuii | 1. [Jonyck u evinonnenue 1.3awyuma pesynoma-
omeHuBa- | (cM., pasn.S, Tabmn. 6). | rabopamopnoii pabomol moe 1abopamopHol
HUSA 2.Konnokeuym (cMm., pasn.5, Tab6n.9) pabomuwi(cM., pa3a.5,
(cm., pasn.5, Tab6n.7) 2. Obpabomxka pezyroma- | Tabn.9)
3. Tecmuposanue moe u noocomoska omuye- | 2. Tecmuposarnue(cM.,
(cm., pasn.5, Tab6mn.8) ma o 8blnoaHeHHoU pabo- | pasn.S, Tab6mn.8)
4.3auem me. (cM., pa3n.5, Ta6n.9) 3. Konnoxeuym(cMm.,
(cm., pas3n.5, Ta6n.10) | 3. Tecmuposanue(cM., pasn.5, Tab6n.7)
5.Kypcosas paboma pasn.5, Ta6m1.8) 4.3auem
(cm., pa3n.5, Ta6n.11) | 4. Korroksuym(cm., (cm., pazn.5, Tab6m.10)
pasn.5, Ta6n.7) 5.Kypcosasn paboma
5.3auem (cm., pasn.5, Tabm.12)
(cwm., pa3n.S, Ta6m.10)
6.Kypcosas paboma
(cMm., pa3n.S, Tabm.12)

CrerneHb C(hOPMHUPOBAHHOCTH JICMEHTOB KOMIICTCHIIMIA B paMKaX M3y4YCHUS JTaHHOU JTHC-
UIUIMHBI BKJII04YaeT 3 ypoBHA (cM. Tabnuna 13)

Tabnuya 13. Obwue xapaxmepucmuxu nokazameJiell U Kpumepues OyeHUSaHUs.
KOMRemeHyuu no 5manam

IMoka3arenu 3unatb Ymersb Baagers
1 KPHTEPHH
«3a4TeHO Oo6imanaer pakTuye- Obnamaer auarmaso- KonTpommpyer pabo-
(BBICOKHIA YPOBEHB) | CKUMH U TEOpETHYC- HOM yMEHHUii, TpeOy- | Ty, IPOBOJIUT OIICHKY,
CKHUMHU 3HAHUSIMU B CMBLIX JJId pCHICHUA COBCPUICHCTBYCT neﬁ-
npejenax u3ydaeMol | TBOPUECKHUX 3a7a4 CTBHSI pabOTHI

00J1aCTH C TOHUMAaHM-
€M TpaHuIl IPUMEHH-

MOCTH
«3auTeHo» 3HaeT (GaKThl, MPUH- O6nanaer auamnaso- Anantupyer cBoe mo-
(6a30BBIi YPOBEHB) | IUIIBI, MPOIECCHI, 00- | HOM MPAKTHYECKUX BeJIEHNE K 00CTOSI-
IIM€ TIOHATHS B IIpe- yMEHUH, TpeOyeMbIX | TEIbCTBAM B PEIICHUU
Jienax u3ydyaeMou o0- | JuIsl peeHus onpe- npoOem
JacTu JIeNIEHHBIX TPO0JIEM B
00J1acTH HCCIEI0Ba-
HUS
«3a4TeHo» O6nanaer 6azoBeiMu | OOnagaer ocHOBHBI- | PabGoraer npu npsimom
(moporoBsIit ypo- OOIIMMU 3HAHUSIMU MH YMEHUSAMH, Tpe- HaOJI01eHUU
BEHb) OyeMbIMHU JIs BbI-
MOJTHEHHUS IPOCTHIX
3aja4

7. YueOHO-MeToAnYeCKoe o0ecnevyeHue TN CIUMINHbI
Ocnoenasi iumepamypa

1. bnecman, A. U. TeopeTnueckue OCHOBBI METOJIOB HMCCJIEIOBAHUS HaHOMATEpHAaJoOB [DJeK-
TPOHHBIN pecypc] : yueOHoe nocobue / A. . bnecman, B. B. Jlanpmmna, /1. A. [lonoHssHKuH. —
DJEeKTPOH. TeKCTOBBIE JaHHbIE. — OMCK : OMCKMI TOCYAapCTBEHHBI TEXHUUECKUI YHUBEPCH-
TET, 2017. — 78 C. —  978-5-8149-2506-0. —  Pexum  gocryma:
http://www.iprbookshop.ru/78478.html.
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2. Adponckuii, A. A. DIEKTPOHHbIE U3MEPEHNUS B HAHOTEXHOJIOTUSAX U B MUKPODJIEKTPOHHKE
[DnexTponnsIit pecype] / A. A. Adonckuii, B. I1. [IpsaxonoB ; mox pen. B. I1. JIpsikoHoB. —
DneKTpoH. TeKCToBbIe nanHbie. — CapatoB : [IpodobpaszoBanue, 2017. — 688 c. — 978-5-
4488-0055-9. — Pexum noctyna: http://www.iprbookshop.ru/63585.html.

3. ITaBnos JLII., Metoas! u3MepeHus mapaMeTpoB MOJIYITPOBOJHUKOBBIX MaTepuanoB. M.: Beic-
mas mkosa. 1987. 240 c.

4. Metposoruueckoe o0ecrieyeHre HaHOTEXHOJIOTHI U MPOIYKIIMYA HAHOMHTYCTPUHU [ DIIEKTPOH-
HBIH pecypc] : yueOHnoe nocodue / O. JI. Anamuna, C. E. Auapromeukun, C. 1. AHeBckuii [u
np.]; mox pen. B. H. KpytukoB. — DnekTpoH. TekcToBbie JaHHbie. — M. : Jloroc, 2011. — 591
c. — 978-5-98704-613-5. — Pexwum nocryna: http://www.iprbookshop.ru/33401.html

LononnumenvHnasn numepamypa

1. Adponckuii, A. A. U3mepuTenbHbie TPUOOPH 1 MACCOBBIE SJIEKTPOHHBIE U3MEPEHUS [ DIeK-
TpoHHBIH pecypc] / A. A. Adonckuii, B. I1. /IpikOHOB. — DIEKTPOH. TEKCTOBBIE 1aHHbIe. — M.
: COJIOH-ITPECC, 2009. — 541 c¢. — 5-98003-290-8. — Pexum nocryna:
http://www.iprbookshop.ru/8696.html

2. Hanorexuomoruu. ®usuka. [Iponeccrr. Juarnocruka. [Ipudopst. // Tlox penakiueit B.B. Jly-
ynHuHa, FO.M. Tauposa. M.: ©UIMATIIUT. 2006 — 551c.

3. Kpyrukos, B. H. HopmatusHo-nipaBoBoe obecrnieueHue ennucTsa uaMeperuit. Tom 1 [Dnek-
TpoHuHbIii pecypc] / B. H. Kpytukos, C. A. Kononoros, FO. M. 3onorapeBckuii. — DIEKTPOH.
TeKkcToBbIe naHHbie. — M. : Jloroc, 2014. — 736 c. — 978-5-98704-793-4. — Pexxum noctyma:
http://www.iprbookshop.ru/33077.html

4. Cmupaos, C. B. Metoab!l 1 000py0BaHNE KOHTPOJIS TAPaMETPOB TEXHOIOTHIECKUX MPOLEC-
COB MPOM3BO/ICTBA HAHOTETEPOCTPYKTYP M HAHOT€TEPOCTPYKTYPHBIX MOHOJUTHBIX MHTETPaJIb-
HBIX cXeM [DeKTpoHHBIN pecypc] : yaeoHoe nocobue / C. B. CMUpPHOB. — DJIEKTPOH. TEKCTO-
Bble aHHbIe. — ToMmck : ToOMCKHil rocyapCTBEHHBIN YHUBEPCUTET CHCTEM YIPABICHUS U pa-
nnodsiekTpoHuku, 2010. — 115 c. — 2227-8397. — Pexkum pocrymna:
http://www.iprbookshop.ru/13944 html

5. ®omun J1.B. DkcnepuMeHTaIbHBIE METOABI (DU3UKH TBEPJIOTO TeNa [ DIEKTPOHHBIN pecypc]:
yuebHoe nocooue/ @omun /1.B.— DnekTpoH. TekcToBble AaHHbIe. — CapaToB: By3oBckoe 00-
paszoBanue, 2017. — 185 c.— Pexum gocryna: http://www.iprbookshop.ru/57258.— 3bC
«IPRbooks»

6. Muponos B. JI. OCHOBBI CKaHHPYIOIIIEH 30HJ0BOM MUKPOCKOIHH. ¥Y4. TOCOOUE /IJIsl CTYICH-
TOB CTapUIMX KypCOB BhICIIMX y4eOHBIX 3aBeieHuil. Poccuiickas akanemus Hayk, MHCTUTYT hu-
3uku MuKpoctpykryp. H. HoBropon, 2004.-114 c.

7. KommnrorepHas mukpockonus [Teker] / B. I'. [Tantenees, O. B. Eroposa, E. 1. Knbikosa. -
Mockasa : Texnocdepa, 2005. - 303 c. : un. - (Mup marepuanoB u TeXHOJI0Tui). - bubnuorp.: c.
302-303. - ISBN 5-94836-025-3 (B nep.).

9.TO CTP 56748 .1—2015/ISO/TS 12901-1:2012: HanomaTepuansl.

11. www.consultant.ru/ - CnpaBouHo-uH(pOpMannoHHas cucreMa « KOHCYIbTaHT TUTIOCY.

12. http://www.garant.ru/ - CipaBouHO-uH(pOpManMoHHas cuctema «I'apanty.

13. OBC «KoncynbranT crynenta» http://www.studmedlib.ru

Humepnem - pecypcoi

1. http://lib.kbsu.ru/ - bubaunorexa KbI'Y.

2. http://www.garant.ru/ - CripaBo4yHasi mpaBoBasi cucteMa «l apanT».

3. http://www.consultant.ru/ -CnpaBounast npaBoBas cucrema «Koncynbrantllimocy.
4. http://www.studmedlib.ru - ObC «KoHCynbTaHT cTyAEHTa»

S5.www.rusnano.com -OAO «POCHAHO» — ¢arman pocCUHCKUX HAHOTEXHOJIOTUI
6.www.nanometr.ru -MaTepueT-)xypHan «HaHoMmeTp» — Masik poccHiickoil HAaHOHAYKH
7.www.ntmdt.ru -Komnanus HT-MIT — ¢opnioct poccuiickoil HaHOMHKEHEPUU
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8.www.portalnano.ru -@enepaibHblil HHTEpHET-TIOpTaN «HaHOTEXHOIOTMU U HaHOMAaTEpUAIIbI»
9.www.nanonewsnet.ru -MiH)opmMarimoHHO-aHATUTHYECKUNA TTOPTAT B 00JIaCTH HAHOWHYCTPUHU
10.www.rusnanonet.ru -MTHpOpMaLIMOHHO-aHAIUTHYECKUH MTOPTAJ POCCUICKOIN HAITMOHAIBHOM
HAaHOTEXHOJOTUYECKOU CEeTU

11.www.nanojournal.ru -Poccuiickuii 31eKTpOHHBII HAHOXKYpPHAJ

12.www.kiae.ru Poccuiickuii HaydHbld 11eHTp «KypyaTOBCKUI HHCTUTYTY

8. [IporpammHoe o0ecnieyeHne COBpeMEHHBIX
HH(OPMANMOHHO-KOMMYHUKAMOHHBIX TEXHOJIOTH I

1. CtyzneHTBl UMEIOT AOCTYH K €IMHOMY OOpa3oBaTeIbHOMY IMOpPTANy, TJ€ MOTYT B OTKPBITOM
JIOCTYIIE TIOJIb30BATHCSI PECYypcaMH y4eOHO-METOMYECKOI JINTepaTypsl, SBISIOMIMMUCS pa3pa-
6orkamu Benymux BY30B Poccuu.

2. JIns peTHHTOBOTO KOHTPOJIS HCIIONB3YeTCS CHCTEMa KOMITBIOTEPHOTO TECTUPOBaHMS Ha Oa-
3e mporpaMMmHoro obecneuenust Moodle.

3. IIpu BeIOTHEHNH Ta00PATOPHOTO MPAKTUKYMA CTYJCHTHI B 00SI3aTEIBHOM TOPSIKE TPOBOIST
00pabOTKy SKCHEPUMEHTAJIBHBIX JaHHBIX C MPUMEHEHHEM MPOTPaMMHBIX mMakeToB Microsoft
Exell, MathCad (Academic MathCAD License).

4. B paMkax oOecrie4eHus] IPUMEHEHUsI KOMITBIOTEPHBIX TEXHOJOTHI B 00pa3oBaTeIbHOM MPO-
1jecce UMEIOTCS CIIeNUaTM3MPOBAHHbIE KOMITBIOTEPHBIX KJlacca ¢ COBPEMEHHBIM MPOTrPaMMHBIM
o0ecrieyeHreM 1 UMEIOIINM BBIX0] B IHTEpHET.

5. IIpoayktet MICROCOFT (Desktop Education ALNG LicSaPk OLVS Academic Edition En-
terprise) moanucka (Open Value Subscription) Ne V 2123829.

6. Kaspersky Endpoint Security Crangaptasiii Russian Edition Ne nunensuu 17E0-180427-
050836-287-197.

7. Apxusarop 7z (6ecrmatHoe I10).

8. IIporpamma s padotsl ¢ pdf myonukanusmu Adobe Reader (6ec-matnoe I10).

10 ITaker marematuyeckoro ananuza SMath Studio (6ecrnatnoe 110).

11. Cucrema nocrpoenue rpapukoB SciDAVis (6ecrumataoe I10).

12. Cpena pa3paboTku BUpTyanbHbIX IpubopoB MyOpenLab (6ecrmatnoe [10).

9. MaTepuajibHO-TeXHUYECKOE o0ecriedeHne padoThl

MarepuansHo-TeXHUYECKyto 0a3y Jis POBEICHHS 3aHTHIA MO IUCIUIUIMHE COCTABIISIOT:
- ClIelMaI3upOBaHHas ayJUTOPHS, UCIIONb3yeMas [P MPOBEIECHNUN 3aHATUH JIEK-
uoHHoro tuna Ne238, pacnonoxkennas no aapecy: 360004, Kabapanno-bankapckast
pecny6nuka, r. Hanpuuk, yn. YepHslieBckoro, 175, y4eOHbIN KopIyc yHUBEpCUTE-
ta Ne4 (PM®), ocHaleHHast MyJIbTUMEIUIHHBIM TPOEKTOPOM U KOMIUIEKTOM arma-
paTypbl, IO3BOJISAIOLIEH 1EMOHCTPUPOBATH TEKCTOBBIE U TpadUUeCKUe MaTEpUAIIbI;
- pabouee MecTo IperoiaBaTens;
- paboune MecTa CTyJEHTOB;
- MEJIOBast 10CKa.

MynbsTumeMiiHasE PE3eHTaus, CONPOBOXKIAIOIIAS JIEKIIUIO, ITO3BOJISIET MPENOIABATEN0 aK-

LIEHTUPOBATh BHUMAHUE CTY/IEHUECKON ayJUTOPUH HA KJIFOUYEBBIX BOIIPOCAX JIEKIINU.

Jucrummiaa obecrieueHa:
- TECTOBBIM MaTepHalaMl B 3JIEKTpOHHOW oOydaromeit cucreme «Moodle» (OTKpbITHII
YHUBEPCUTET);
- KHIOKHBIM (DOH/10M OHOITHMOTEKH;
- 3JIEKTPOHHBIMHU BEPCUSMH Y4€OHHKOB.

JIaGopaTopHble 3aHATHSA 0 AUCLUUIUIMHE TPOBOJATCS B J1aboparopuu «Marepuanbl U
KOMITOHEHTBI TBEPJOTEILHON 3JIEKTPOHUKNY», OCHAIIEHHON CJIEeNYIOIIMM O0OpY/A0BaHUEM U U3-
MEPUTENBHOU TEXHUKOM:

1. JTaGopaTopHBbIi CTEH/ 110 U3YYEHUIO TEPMOAIEKTPUUECKHUX SBICHUI.

2. YcTaHOBKA MarHeTpOHHOTO PaclbIIEHHS] MAaTEPHAIIOB
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3. YcTaHOBKa BaKyyM-TepPMUYECKOTO HAIBUICHUS TOHKHX TUICHOK

3. YcTraHoBKa J1sl U3MEPEHUS YI€IbHOTO COMPOTUBIICHUSI TOHKUX IJICHOK.

4. JIabopaTOpHBI CTEH]] H3yYEHUSI MATHUTHBIX CBOWCTB.

5. JIaGopaTopHBbIil CTEH] 10 U3MEPEHUIO YIEIbHOIO COMPOTUBICHUS METOAOM 4-X 30H-
JI0B.

6. JlabopatopHblii CTEH MO U3MEPEHUIO BOJHTAMIIEPHBIX XapaKTEPUCTHK IMOIYIPOBOJ-
HUKOBBIX HJIEMEHTOB.

7. JIabopaTOpHBIH CTEH/ 110 IEKTPOXUMHUUECKOMY aHOIUPOBAHHUIO.

8. JJabopaTopHBIi CTEH]I U3MEPEHUS TTapaMETPOB IMOJYIPOBOJAHUKOBBIX MAaTEPHUATIOB IO
penakcanuu (oTonpoBOIUMOCTH.

9. 3mepuTens XapaKTepUCTUK NOTYIPOBOJHIUKOBBIX TpubopoB JI12-56;

10. OnTrnyeckuit MUKpockoI Beicokoro paspemenus LATIMET-20.

11. YcTraHoBKa KOHTaKTHOM CBapKHU.

12. JIabopatopnsiii ctena usmepenus 3/]C Xomna.

13. [udpoBsie BOIBTMETPHI, aMIIEPMETPBI, MOCTHI MOCTOSTHHOTO M NEPEMEHHOI0 TOKa,
reHepaTophl, OCHUILIOrpadbl, ICTOYHUKH MMUTAHUS, MYJIbTUMETPHI U JIP.

14. T[IK-4 .

15. HoyrOyk- 1 mir.

CryneHtsl UMeroT jocTyn uepe3 VHTepHET JocTyn K AJEKTpOHHOM oOydaromieil cucreme
«Moodle» (OTKpBITHI YHUBEPCUTET), KOTOpast O3BOJISIET pa3MeIlaTh AIEKTPOHHBIE YUeOHbBIE KypChl B
CBOOOTHOM JIOCTYIIE JUIS CTY/ICHTOB YHUBEPCUTETA.

[Ipu nmpoBeeHNY 3aHATHIA IEKIIMOHHOTO THIA, CEMUHAPCKUX 3aHSATUI U JIP. UCTIONB3YIOTCS:
JUYEH3UOHHOE NPOZPAMMHOE 0DecneueHue u c60000H0 pacnpoCmMpansemovle NPOZPamMMbl:

v" Microsoft Office manensus: Jorosop Nel35 or 22.05.2018, morosop Ne 1-21100 ot 20.09.2017,
ceprudukar ot 29.11.2017, moroop Ne 28/2017-31705322460 ot 29.08.2017, moroop Ne 18/2016-
31603884322 ot 12.08.2016, noroop Ne 4/14-08 ot 14.08.2015, norosop Ne 1/01-12 ot 01.12.2014,
norosop Ne0331100002314000061-0003152-01 ot 25.11.2014, norosop Ne0331100002314000077-
0003152-01 ot 29.12.2014, norosop Ne0331100002314000038-0003152-01 ot 10.09.2014, ceptu-
¢uxar or 20.04.2009, ceprudukar or 18.06.2008, ceprudukar or 12.10.2007, ceprudukar ot
14.03.2007;

v" apxuBarop 7z, Adobe Acrobat Reader nmieH3us: npeaocTaBisercs OeCIUIaTHO Ha YCIOBUSIX 10
azpecy https://www.adobe.com/ru/legal/terms.html;

v' Morzilla Firefox mnensus: GPL/LGPL/MPL, Google Chrome nuieH3us: npenocTasisercs oec-
IUTATHO Ha YCJIOBUSIX JIMIIEH3MOHHBIX COIVIAIICHUH Ha POrpaMMHOE 00eCTieYeHHE ¢ OTKPBITHIM HC-
XOJHBIM KOJIOM 110 ajipecy https://code.google.com/intl/ru/chromium/terms.html.

v . Ilporpamma 151 pa6otsl ¢ pdf myGmmkanmsvu Adobe Reader (Gec-rutarHoe T10)

v' Tlaker maremarryeckoro anamsa SMath Studio (Oecruiarnoe I10)

v" Cucrema nioctpoenrie rpaduro SciDAVis (6ecruiaraoe I[10)

v" Cpena pa3paboTKu BUPTyalbHbIX proopos MyOpenLab (Gecriarnoe I10)

JU1sl CTY/IEHTOB € OrpaHUYEHHBIMU BO3MO>KHOCTSIMH 3/J0POBbsI CO3/IaHbI CHIELUAIIBHBIE YCIIOBUS
JUISL TIOJTy4yeHHus: oopazoBanus. Crienain3upoBaHHOE MOMELIEHHUE U1l WHBAINAOB PACIIONOKEHO 10
anpecy: 360004, Kabapmuno-bankapckas pecniyonuka, r. Hampuuk, yi. Yepusimesckoro, 173, rias-
HBII1 y4eOHBIN KOpITyC YHUBEpCUTETa, ayauTopusi Nel45.

B nensx 10oCTynmHOCTH MOJTydeHus! BBICIIETO 00pa30BaHus 0 00pa3oBaTeIbHbIM MPOrpaMMam
WHBAJIMIAMHA ¥ JIMIIAMH C OTPAaHUYEHHBIMI BO3MOKHOCTSIMHU 3/I0POBbSI YHUBEPCHTETOM 00ECIIeUMBaCT-
csl:

v’ aJIbTEpPHATUBHOM BepCcHei O(HIMAILHOTO caifta B ceTH «HTepHET» ISt CIIa00BHISIINX;

v NPHUCYTCTBUE ACCHCTEHTA, OKa3bIBAIOIIETO 0OYUYArOIIEMYCst HEOOXOIUMYFO TTOMOIIIb;

v JUTsl MHBAJIMIOB U JIAII C OrPAHMYCHHBIMA BO3MOYKHOCTSIME 3/IOPOBBSI TIO CIIYXY — JIyOJTMPOBAHHE
BCIIyX CIIPAaBOYHOM MH(MOPMAIMK O PACIUCaHUM Y4eOHBIX 3aHATHIL; oOecreueHre HaIeKaluMH
3BYKOBBIMH CPEJICTBAMH BOCIIPOM3BEICHNS MH(POPMAIHY,
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JUISl ’HBJIMJIOB U JIUL] C OTPAaHMYEHHBIMU BO3MOYKHOCTSIMHU 3/10POBbs1, UMEIOIIMX HAPYIIEHHS OTIOPHO-
JIBUTaTEIbHOTIO arapara, Co3aHbl MaTepHaTbHO-TEXHUYECKHE YCIIOBUS 00eCIEUHBAOIIIE BO3MOK-
HOCTb OECIPETSITCTBEHHOTO JOCTYIA 00Y4alOIIMXCs B yueOHbIE TOMEIIEHUS], 00BEKTY ITUTaHUs, Tya-
JIETHBIE U JIpyrHe MOMEICHUs] YHUBEPCHUTETA, a TAKOKE MPeObIBAHUS B YKa3aHHBIX MOMEICHUSIX (HATU-
Yye pacIIMPEHHBIX JIBEPHBIX MPOEMOB, MOPYYHEN U JPYTHX TPHCIOCOOICHHUI).
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JIucr u3meHennii (10MOJTHEHMIt)
B padoueil nporpaMMe JUCHHUILIHHBI

b1.B.02./1B.02. « ITMATHOCTUKA [TAPAMETPOB HAHOMATEPHUAJIOB 1

HAHOCTPYKTYP»
11.03.04 — DyieKTPOHMKA U HAHOYJIeKTPOHHKA Ha 202 -202 y4eOHbIii 1o
No [Tepeuenb BHOCUMBIX
OnemenT (myHkT)P 111 . . [Ipumeuanue
n/n WU3MEHEHUH (JIONIOJTHEHMI)

Obcyancoena u pekomeno0o8ana Ha 3ace0anu Kageopol
JIEKTPOHUKHU ¥ U (GPOBBIX MHOOPMAITMOHHBIX TEXHOJIOTHH,

poTOKOI Ne

3aBenyrommii kageapoi

OT « »

202 I.

MIOATINCH

/ P.II. Temes /

pacumdpoBKa MOAITUCH

Jara
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