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DOpMUPOBAHUE CUCTEMBI 3HAHHI B 0071aCTH HAHOMATEPUAJIOB - BEIICCTB U (HJIH)
KOMIO3UIMIA BEIIECTB, MPEACTABJISIOMMAX COOOW HWCKYCCTBEHHO WJIM €CTECTBEHHO
YIOPSAOYECHHYIO WJIM HEYNMOPSAJOUYEHHYI0 CUCTEMY 3JIEMEHTOB C HAHOMETPHUYECKAMH
XapaKTEPUCTHUECKAM pa3MepaMud M OCOOBIM NPOSBICHUEM (PU3HUECKOTO W (WJIM)
XUMHYECKOTO B3aUMOJCWHCTBANA TNPH KOOMEPALlMA HAHOPA3MEPHBIX 3JIEMEHTOB,
00eCrneunBaOIICH BO3HHUKHOBEHHE Yy MAaTEpPUAIOB W CHUCTEM COBOKYIHOCTH PaHEE
HEU3BECTHBIX ~MEXAHWYECKUX, XUMHUYECKHX, OJJICKTPOPU3NUYECCKUX, ONTHUYECKHUX,
TEIO(PU3UYECKHAX U IPYTUX CBOKMCTB, OMPEACTSEMBIX MPOSBICHUEM HAHOMACIITAOHBIX
(hakTopoB.

3axaum u3y4eHust AMCUHILIHHBI

[TpnoOpeTreHne CTyaEHTAMM 3HAHW O BHYTPEHHEM CTPOCHWH, CBOWCTBAX H
KJIaCCU(PUKALMM HAHOCTPYKTYPUPOBAHHBIX MATEPHAIIOB, TEXHOJIOTHIX UX MOYUYCHUS U
00palboTKH, PU3NYECKUX B XMMHUYECKHUX MPOLECCaX, MPOUCXOASIINX IMPH U3TOTOBICHAN
U 00pabOTKE HAHOCTPYKTYPUPOBAHHBIX MATEPHATIOB, 3aKOHOMEPHOCTAX HW3MEHEHUS
CBOWMCTB HAHOMATEPUAIOB TMOJA BO3JCHCTBHEM BHEHIHMX (PAKTOPOB C  LEBIO

JOCTHIKCHUA 3apaHce 3aJaHHbIX XAPaKTCPUCTHK, MCETOO4ax UCHBITAHUH
HAaHOCTPYKTYPHPOBAHHLIX KOHCTPYKIIMOHHBIX MarcpuaioB u OCHOBax ux
IIPpOU3BOACTBA.

Komnerenuuu, popmupyembie B pe3y/bTaTe 0CBOCHUS AHMCHHILIHHBI

- COMNOCTABJIIET PE3YJbTaTbl MCIHBITAHWNA CBOMCTB OMBITHBIX  0OPa3LOB
KOMIO3UIMOHHBIX MAaTEPUATIOB U TPAAULIMOHHO BbITyckaemoi mpoaykuuu (I1TK-1.2);

- OCYIIECTBIISIET MOATOTOBKY OTYETA O MPOBEACHHBIX nccnenoBanusax (I11K-1.3);

- AQHAJIM3MPYET COBPEMEHHOE COCTOSIHMS METOJOB Ui MOJAM(PMKALMKA CBOWCTB
HaHomarepuanoB (I1K-3.1);

- MPOBOAUT PabOThl MO OOECHEYECHWIO W TMOMCKY HOBBIX KOMIIOHEHTOB MJIst
moau(ukanyu cBoicTB HaHoMarepuasios (I1K-3.2);

- ONpEIENsIeT MapaMeTPbl U MHTEPBAJIbI U3MEPEHUS XapPaKTEPUCTUK MaTepUasIoB,
coJepkamx HaHOKOMIOHEHTHI (11K-5.1);

- 0(QOpMISET  MPOTOKOJIBI  PE3YJNBTATOB  M3MEPEHHS  XaPAKTEPUCTHK

KOMITO3UIIMOHHBIX Marepuaios (11K-5.3).

Paznensl (ucHUNIMHBI
Hanoknacrepel.  HanocTpykrypbl.  TyOysisipHble  HAaHOCTPYKTYphl.  J[ByMEpHBIE
HAaHOCTPYKTYPbl. CBOMCTBA BELIECTB B HAHOKPUCTALIMYECKOM COCTOSSHUM. (DOTOHHBIE
KpUcTaJlbl. MarHUTHBIE CBOMCTBA HAHOCUCTEM. MeXaHNYEeCKNE CBOMCTBA HAHOCUCTEM
Metoabl OJly4YeHUss HaHOMAaTEpHaioB. MeTOabl pa3acieHuss HAHOYACTHI] IO pa3Mepy.
[Tpoueccel camocOopkn B HaHocucTemax. Hanomurorpadus. Meroabl mccinenoBaHus
BEIIECTB B HAHOKPUCTAUIMYECKOM COCTOSHHMH. CIIEKTPOCKONMYECKUE METOMBI.
JluppakumoHHbIE  METOABI  HccaenoBaHus.  [IpuMeHeHume  QYHKIMOHAIBHBIX



HaHoMarepuanoB. HaHosnmekTpoHuka. MonekyaspHas AJIEKTpOHMKA. Marepuaisl s
OMOHAHOTEXHOJIOTHH.
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Paboyas mporpaMMa NHCIMIUIMHEI COCTaBieHa B cooTBercTBE ¢ ®I'OC BO —
OaxanaBpuar  (CHeLMAlUTET,  MarucTparypa) IO HAIIPABJIEHUIO  IOATOTOBKH
(cremmansHOCTH) 28.03.01 HaroTexHONMOMH 1 MUKPOCHCTEMHAas TEXHHUKa Ha OCHOBAHUHU
y4ebnoro miaama OITOIT BO 28.03.01 Hanorexmonorud u MHKPOCUCTEMHAS TEXHHKA,
HaNPaBICHHOCTh (MPOQuIb, crenpanmsaims) «MEKpo- H HAHOCHCTEMED, 0JI0OPEHHOTO
YdeHsM coBeTOM yHUBepcuTeTa (mpoTokon Ne 7 «29x» 03. 2019 r.).

Pabouasi mporpamMma IMCHHINEHEL OOGCYXIeHA ¥ PeKOMEHIOBAHA K peanuzariu B
00pa3oBaTeNBHOM IIpoLecce IS OOYdUeHHUs crynearoB 1o OIIOII BO 28.03.01
HanoTexHONIOrMM ¥  MHKPOCHCTEMHAS  TEXHHMKA,  HAIPABIEHHOCTH (mpodus,
Crenuanmmsanys) «MUKpO- B HAaHOCHCTEMBD» Ha 3acelaHWH KabeIpbl HAHOTEXHOIOTHI,
obmmel u npuknanHoi Guswky mpotokon Ne 1 «31» 08. 2019 r.

3aB. xadempoii AL A.E. Ky3sko
PaspaboTunk nmporpamMmel

K.(.-M.H., JOIIEHT M. A. IllabanoBa

CormnacosBaHo:

JIUpeKTop Hay4YHOM OMOIHOTEKH (Jgfw‘%% B.I'. Makaposckas

Paboyast mporpamMma IMCHMIUMHEI TepecMOTpeHa, 00CYyXKIIleHa M PEeKOMEHI0BAaHA K pealH3alii B
00pa30BaTEILHOM IIPOIECCE Ha OCHOBAHUM yaebnoro mraga OITOIT BO 28.03.01 HamoTexmomoruu u
MHUKPOCHCTEMHasl TEXHUKA, HAIPaBICHHOCTH (IPOMHIIE, cnenuanusanusa) «MHKpPoO- W HaHOCHCTEMEI,
0I0OPEHHOTr0 YHeHBIM COBETOM YHHBEPCHTETA (mpotoxom Ne # «éﬁ ﬂ_j 2012“97_ I. Ha 3acelaHuu
Kagenpsl .

KOul? %0 d085 4

(naumerosanue xadedper, dama, Homep npomorona)

3aB.xadenpoi — Wlw .7
77 /0

PaGowas mporpamma QECHHMTHHBL IICPECMOTPEHa, OOCYXJEHAa M PEKOMCHIOBAHA K pEAM3allid B
00pazoBaTebHOM IpOIecCe HAa OCHOBAaHHMH yueGHOro mrama OIIOII BO 28.03.01 Hanorexunomoruu u
MUKPOCHCTEMHA TCXHHKA, HANPABICHHOCTh (MPpodQmis, crenuammsanys) «Muxpo- u HaHOCHCTEMBI,
OOOPEHHOr0 YUeHBIM COBETOM YHHBEPCHTETA (mpotokonm Ne 7 XS ﬁ 2019 r. Ha 3acenmanuu
Kadenprl

HMOu NP 3195 A0 poy

HgyMeR06arUe Kagedpyl, Oama, HoMep nPOmoKoIa
3aB.kadenapoit g 1620 A ccj
Pabouast mporpamma mucnATIIAEEL IIEPECMOTPEHA, oé’élifmeﬂa U PEKOMEHJOBaHA K peau3allid B
00pasoBaTebHOM IIPOLEcce HA OCHOBAHHE yd4eGHOro mmana OITOIT BO 28.03.01 Hamorexnonoruu u
MHKPOCHCTEMHA TEXHHKA, HAINpPAaBICHHOCTh (Ipoduib, crenuamsanus) «MHKpo- 1 HaHOCUCTEMEIY,
OZOOPEHHOTO YYEHBIM COBETOM YHHBEPCHTETA (mpoToxor Ne % «/Lﬁj % 20;{_«? I. Ha 3aceaHuu
Kadenpsr
UMEu TP 77 eF .0 dettn
(ha osanue kagedpsl, dama, Hoyep npomoxona)

3aB.xadenpoit /'W@ . .
%




2a

PaGowas mporpamMMa OWCHMIUIMHBL II€PECMOTPEHa, OOCYXIeHa U
PEeKOMEHIOBaHA K pealu3alldd B 00pa30BaTeNbHOM IIPOIECCE HA OCHOBAHUH
yuebHoro mmana OITOIT BO 28.03.01 HaHOTEXHONOIMH M MUKDOCHCTEMHAS
TCXHWKA, HAIPABIEHHOCTh (Ipodunb) «MUKpo- ¥ HAHOCHUCTEMBI», OIO0OPEHHOIO

Y4eHBIM coBeTOM yHHBepcuTeTa (mpotokon Ne § «&» 0§ 2024 .
Ha 3acelaHuu Kaheapnl ;L/ Nﬁu  rMemeoxos v 4 om 3408 A855
(Haumenosanye kapedper, dama, Homep NPOMOKONQ)
3aB. xabenpoit %W& A €.

Pabouas mporpaMma IOUCHMIUIMHEI . IEPECMOTpeHa, OOCyXIeHa W
PCKOMEHIIOBaHa K pealnu3allid B 00pa30BaTEIbHOM IIPOIECCE HA OCHOBAHHU
ydeOnoro mmama OITOIT BO 28.03.01 HaHOTEXHOIOIMH M MHKDPOCHCTEMHAS
TeXHUKA, HANPABIEHHOCTh (mpoduib) «MUKpO- ¥ HAHOCHCTEMEBI», OXOGPEHHOIO
V4eHEIM COBETOM yHHBepcHuTeTa (IpoTokom Ne & «Zf» 2% 20 .

Ha 3acenanmu kadenpsl M 1Y ~ /] wm 37 0f, LOAN ~
(nauperodanue kagedper, dama, 1o, ep npomoxonq,
3aB. kadenpoi g ) /%(%}/6460 8.

Pabouas mporpaMMa OUCHMIUIMHBEI [EPECMOTPEHa, OOCY)XKIEHa W
PCKOMEHIOBaHa K pealnu3aldd B 00pa3oBaTEIbHOM IIPOIECCE HAa OCHOBAHUU
yuebnoro mrana OITOII BO 28.03.01 HaHOTeXHONOTHH ¥ MHKDOCHCTEMHAS
TEXHUKA, HANPABIEHHOCTh (Ipodunb) «MHUKpPO- W HAHOCHCTEMED), 0J0OPEHHOTO
YYeHBIM COBETOM YHHMBEpPCHTETa (IIPOTOKOI Ne  «  » 20 T.
Ha 3aceaHuu Kadeapsl

(naumenosanue kagedpsl, dama, HoMep NPOMOKONa)

3aB. xademnpoit

Pabo4as mporpaMMa IHCLMIUIHHEI —[E€PECMOTPEHa, OOCY)XICHA U
PEKOMEH/IOBaHa K peanu3alldi B 00pa30BaTeNbHOM IIPOIECCE HA OCHOBAHUU
yuebnoro mmama OITOIT BO 28.03.01 HaHOTEXHOJOTWH ¥ MUKDOCHCTEMHAS
TEXHWKA, HAPaBIEHHOCTh (Ipoduias) « MHKPO- M HAHOCHCTEMBDY, 0J100peHHOro
YdeHbIM COBETOM yHHBepCcHTeTa (IPOTOKOT No  «  » 20 I
Ha 3acefaHuy Kadeapsl

(naumenosanue kagedpui, dama, Homep npPomMoxona)

3aB. kadenpoit

Pabo4as mporpaMma IHCLUIUIHHEI —[E€PECMOTPEHa, OOCY)KICHA U
PEKOMEHZIOBaHa K peanusalid B 00pa30BaTENBFHOM IMIPOIECCE HAa OCHOBAHHUHU
ydebnoro mmaga OIIOIT BO 28.03.01 HaHOTeXHOIOTHM ¥ MHKDOCHCTEMHAS
TEXHHUKA, HANPABICHHOCTh (Ipohuib) «MUKpPO- ¥ HAHOCHCTEMBD», OXOOPEHHOIO
YdeHbIM COBETOM yHHBepCcUTETa (IPOTOKOT No  «_ » 20 T.
Ha 3acelaHuy Kadenpsl

(naumenosanue xagedpui, Oama, Homep npomoxona)

3aB. xadenpoit
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1 Hean n 3agaun nucuuminHbl. [lepedyeHs miiannpyeMbixX pe3yJibTaToB 00y4eHHS 110
AUCUMILIHHE, COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOCHUSI OCHOBHOM
npogeccnoHaIbLHON 00pa3oBaTeIbHOM NMPOrPaMMbI

1.1 eab TUCHUIIHHBI

dopMUpoBaHUE CUCTEMbl 3HAHUW B 00JIACTH HAHOMATEPUAJIOB - BEIIECTB U (WJIN)
KOMITO3UIIUMA BEIECTB, MPEACTABISAIONMX CO0OM MCKYCCTBEHHO WM €CTECTBEHHO
YHOOPSIAOUCHHYIO WM HEYHOPSIIOYEHHYIO CHUCTEMY JJIEMEHTOB C HAHOMETPUYECKUMU
XapaKTEPUCTHUECKUM pa3MepaMud W OCOOBIM TIPOSIBICHHEM (U3HUECKOro | (WIIN)
XUMUYECKOTO  B3aUMOJICUCTBUUA MpU  KOOMEpAIMd  HAHOPA3MEPHBIX  DJIEMEHTOB,
oOecrieunBaONIeii BO3HUKHOBEHHUE Yy MATEPUAJIOB M CHUCTEM COBOKYIHOCTH paHEe
HEU3BECTHBIX  MEXAHUYECKHUX, XUMHUECKUX, IJIEKTPO(PU3NYECKUX,  ONTHUYECKUX,
TeIIO(QU3NYECKUX U JIPYTUX CBOMCTB, OMPEAENISIEMBbIX MPOSIBJICHUEM HAHOMACIITAOHBIX
(bakTopoB.

1.2 3agaun IUCHUILTHHBI

OCHOBHBIMHM ~ 33JlayaMH  W3YYCHHS JUCIUIUIMHBI  SBIISIIOTCS  MPHOOpETEHHUE
CTyJICHTAaMHU 3HaHMM O BHYTPEHHEM CTPOCHHH, CBOMCTBaX HW KJacCUpHUKAIIUN
HAaHOCTPYKTYPUPOBAHHBIX MAaTEpHAJIOB, TEXHOJIOTHSAX HX TOJy4YeHUS U 00paboTKH,
(bU3UYECKUX U XUMHUYECKHUX Mpolleccax, MPOUCXOIAIINX TPU U3rOTOBICHUU U 00pabOTKe
HAaHOCTPYKTYPHPOBAHHBIX  MaTEPHAIOB, 3aKOHOMEPHOCTSIX  W3MEHEHHUS  CBOWCTB
HAaHOMATEPHAJIOB IO/ BO3/ICHCTBUEM BHENTHUX (PAKTOPOB C IENBIO JOCTIKCHHS 3apaHee
3aJaHHBIX XapaKTEPHUCTHK; METOIax HACIIBITAHUI HAHOCTPYKTYPHPOBAHHBIX
KOHCTPYKITMOHHBIX MaTEPHUAJIOB M OCHOBAX MX MPOU3BOCTBA.

1.3 IlepeyeHb ILIAHMPYEMbIX Pe3yJbTATOB OOy4YeHHs] MO0 JTUCUHMILIMHE,
COOTHECEHHBIX ¢  IUIAHUPYEMbIMHM  pe3yJIbTATAMH  OCBOEHHSI  OCHOBHOM
npogdeccnoHaIbLHON 00pa30BaTeIbHOM MPOrPaMMbI

Ta6nuna 1.3 — Pe3ynbrarsl 00y4eHUs MO TUCIUILIMHE

Inanupyemvie pe3yivmameol 0C80eHUs Koo u naumenosanue IInanupyemvie pe3yromamol
OCHOBHOUL NPOpecCuoOHaNbHOU uHouKamopa 00yueHUs no OUCYUnIuHe,
00pazoeamenvbHolU NPOSPaAMMbL docmudiceHus COOMHeceHHble ¢ UHOUKAMOpamu

(Komnemenyuu, 3aKpenieHHole 3a KoMnemenyuu, docmudiceHus KoMnemeHyuu
QuUCYunIuHol) 3aKpPenieHHo20 3d
K0O HaumeHosanue OUCYUNTUHOU
KOMnemeHyuu KoMnemeHyuu
IK-1 Cnocoben paspabateiBath | [1K-1.2 3namo: DUBHKO-XUMUYECKHE
OTIBITHBIC obpasiel | ComocTaBisier XapaKTePUCTUKU
KOMITO3UIIUOHHBIX pe3yJbTaThl HAHOCTPYKTYPUPOBAHHBIX
MaTepHasoB UCIBITAHUN CBOWCTB | KOMITO3UIITMOHHBIX MaTEPHUAJIOB
ONBITHBIX 00pa3loB | Ymems: cONOCTABIATh PE3yIbTATHI
KOMITO3UITMOHHBIX WCTIBITAHUNA ~ CBOWMCTB  OMBITHBIX
MaTepHaioB 1 | 0OpasioB KOMITO3UITHOHHBIX
TPaAULILOHHO MaTepuagoB M TPATUIMOHHO
BBIITYCKaeMOM BBIITYCKAa€MOM IPOIYKIIUH
MPOYKLIUH Bnaoemv (unu Hmemov onoim
oeamenb-HOCMUL): HaBbIKAMU
WHTEPIIPETHPOBAHHSL  pe3yJIbTaTOB




UCTIBITAaHWIM ~ CBOWCTB  OIBITHBIX
o0pa3ioB KOMITO3UITMOHHBIX
MaTepualioB U TPAJAUIMOHHO

BBIIIYCKa€MOM IPOAYKIIUH

IK-1.3 3nams: [lopsnok opopmiueHuUs
OcymecTBisier HAYyYHO-TEXHUYECKOMN
MOJrOTOBKY OTYETA O | IOKYMEHTALMHU IIPU COCTaBICHUM
MIPOBEICHHBIX OTuYeTa O MPOBEECHHBIX
HCCIICIOBAHUSX HCCJICIOBAHMIX CBOMCTB 00pa3IioB
KOMITO3UIIMOHHBIX MaTepruaIoB
Ymems:
CucremaTu3upoBarb Hay4HO-
TEXHUYECKYyI0  uH(DOpMaImuioo o
MIPOBEICHHBIX MCCJIeIOBAHMSIX
CBOMCTB o0pa3ioB
KOMITO3UIIMOHHBIX MaTepUaIoB
Bnaoemo (unu Hmemo onvim
OoesameibHOCMU): HaBBIKOM
COCTaBJICHUSI OTYETA O
MIPOBEICHHBIX MCCIICTIOBAHUSIX
CBOMCTB 00pa3iioB
KOMITO3UIIMOHHBIX MaTepUajIoB
I1K-3 Cnocoben I1K-3.1 3namo:
MOJICPHU3UPOBATh AHanuzupyer OCHOBHBIC METOIbI MOAH(PHUKAIIH
CYILECTBYIOILINE U | COBPEMEHHOE CBOWCTB HAHOMATEPHAIIOB U
BHCIPSATH HOBBIC | COCTOSIHUE METOJ0B | HAHOCTPYKTYDP
MpPOLICCChI v | s moaudukauuu | Ymems:
000pyI0oBaHUE JUTSL | CBOMCTB OLICHUBATh COOTBETCTBUE
MoauduKauu CBOWCTB | HAHOMATEPHUAJIOB HAaHOMAaTCPHUAIOB 1 HAHOCTPYKTYP
W3 ICITH c TpeOOBaHUSAM TEXHOIOTUYECKUX
UCIHOJIB30BAHUEM I/IHCprKHI/Iﬁ (KapT), TEXHUYECKOU
HaHOMaTEPHAJIOB u Y HOPMATUBHOM TOKYMEHTALUHU 10
HAHOCTPYKTYP IMPOBCACHUIO ITpoLEecca
MoU(UKAIIMHA UX CBONCTB
Bnaoemv (unu Hmems onvim
OeAmenbHOCMU): HaBBIKAMH
aHaJM3a COBPEMEHHOT'O COCTOSHUS
METO/IOB JUTSt MoAU(PUKAITUU
CBOMCTB HAHOMAaTEpPHAJIOB
I1K-3.2 3Hnamb: OCHOBHBIE TPEOOBAHHS,
[TpoBoauT  pabOTHI | pErIaMEHTHPYIOILEE BOIPOCHI
o 00eCneyeHnio | | aHajau3a ChIPhsi, MAaTEPHUAJIOB Ha
MMONUCKY HOBBIX | COOTBETCTBHUC CTaHAApTaM U
KOMIIOHEHTOB U TCXHUYECKHUM YCJIOBUAM,
MoaudHKALHH HCTIOJIb3YEMbIM B IIPOU3BOJICTBE
CBOJCTB HaHOMaTEePHUAJIOB
HAaHOMAaTePHAJIOB Ymems:

OpraHn3oBbIBaTh U KOOPAUHUPOBATH
paboTy 1Mo 00ECIICYCHHIO 1 TTOUCKY
HOBBIX KOMITOHCHTOB JIJIsI

Mo (HUKaIHA CBOHCTB

HaHOMaTEePHUAJIOB
Bnaoemv (unu Hmems onvim
OesAmMenbHOCMU): HaBEIKAMHU




MIPOBEICHHS pabor o
00ECIIEYeHNI0O U TIOMCKY HOBBIX
KOMITOHEHTOB Ui MOAu(UKaIUu
CBOIMCTB HAHOMATEPHUAJIOB

I1K-5

CrocobeH U3MEPSATH
XapaKTEPUCTUKU W3AEIHI
3 KOMITO3UIIMOHHBIX
MaTepHaJIOB

[IK-5.1 3nams: EqUHALBL U CUCTEMBI
Omnpenenser U3MepeHus (PU3NKO-XUMHUUECKUE
napameTpsbl U XapaKTEPUCTHUK MAaTEPUAIIOB,
WHTEPBAJIBI COJIeprKaIIX HAHOKOMITOHEHTBI
HU3MEPECHHS Ymemo: onpenenste mapameTpsl u
XapaKTePUCTHK WHTEPBAIIBI U3MEPEHUS
MaTepHuaoB, XapaKTEPUCTHUK MaTEPUAIIOB,
co/IepKaIInX COJIeprKalIX HAHOKOMITOHEHTBI
HAHOKOMITOHEHTBI Bnaoems (unu Hmemo onvim
OesAmMenbHOCMU):
HABBIKOM OTPEIEICHUS
napaMeTpoOB U HHTEPBAJIOB
U3MEPEHUS XapaKTePUCTUK
MaTepUaoB, COJIEPIKAITUX
HAaHOKOMITOHEHTHI
I1K-5.3 3uams: CTaHIapThl, MOJOKCHHSI,
Odopmasier UHCTPYKIIUHU U IPYTHE
MIPOTOKOJIBI PYKOBOJISIIIIE MAaTEPHUAIIBI T10
pe3yNIbTaTOB 0(OPMIICHHUIO MPOTOKOJIOB
HU3MEpEHUS PE3YJIbTaTOB H3MEPECHHUS
XapaKTEPUCTUK XapPaKTEPUCTHK
KOMITO3UIIMOHHBIX HAHOCTPYKTYPHPOBAHHBIX
MaTepHuasoB MaTepHaoB

Ymemo: opopmisiTe IPOTOKOIBI
pE3yNbTAaTOB U3MEPEHUS
XapaKTEPUCTHK
HAHOCTPYKTYPHUPOBAHHBIX
KOMITO3UIIMOHHBIX MaTepUaIoB
Bnaoemo (unu Hmemo onvim
deamenbHOCHU): HAaBBIKOM

0o OpMIICHUS TPOTOKOJIOB
pe3yIbTaTOB U3MEPEHUS
XapaKTePUCTHK
HaHOCTPYKTYPHUPOBAHHBIX
KOMMO3HUIIMOHHBIX MaTepUAJIOB

2 Yka3zaHue MecTa JUCUMIUIMHBI B CTPYKType OCHOBHOI NpodecCHoHAIbLHOM
o0pa3oBaTe/ibHOI MPOrPaMMbIl

JucuuninHa «MarepuanoBeaeHue (OCHOBHI, KOMITO3UILIMOHHBIE U
HAHOCTPYKTYPUPOBAHHbIE MAaTepHUajbl)» BXOAUT B 4acTb, (DOPMUPYEMYIO YYACTHHUKAMU
oOpa3oBaTenbHbIX OTHOIIEHUN Onoka 1 «Jluctumiaumael  (MOAYJIW») OCHOBHOM
npodeccroHanbHOl  00pa3oBaTeNbHON TporpaMMbl — TIporpaMmbl  OakaiaBpuarta
(cnenuanurera, MmarucTpatypbl)28.03.01. HanoTeXHOJIOrMHM U MUKPOCUCTEMHAs] TEXHUKA,
HaIpaBJICHHOCTh (Mpoduib, crenuanuzanusa) «MUKpo- ¥ HaHOCUCTEMBI». JluciurinHa
uzydaercsa Ha 3 u 4 Kkypcax B 6,7,8 cemecTpax.
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3 O0beM AUCHUIUVIMHBI B 32a4€THBIX €IUHHMLAX C YKAa3aHHEM KOJHUYeCTBA
aKaJeMHUYECKHUX MJIM ACTPOHOMHUYECKHMX 4YACOB, BbIICJCHHBIX HAa KOHTAKTHYIO
padoTy oOydalomuxc ¢ npemnoaaBarejeM (M0 BHAAM Y4eOHBLIX 3aHATHI) M Ha

CaMOCTOSATEIbHYIO Pa00oTy 00y4Yaromuxcs

OO6mast TpyaoeMKOCTh (00beM) MUCHIUILIUHBI COCTABISIET 14 3a4eTHBIX €IUHUIL

(3.e.), 504 akamemMHuUecKUX Jaca.

Tabmnua 3 —O0bEM TUCIUIIINHEI

. Bcero,
Bunasr yue6HOM paboThI qACOR
OO0mas TpyA0eMKOCTh TUCITUTUTHHBI 504
KonrtaktHas paboTa 00ydarommxcs ¢ mpenoaBaTeieM Mo BUIam 218,95
yueOHBIX 3aHATUH (BCETO)
B TOM YHCIJIE:
JICKINH 82
71a00paTOPHBIE 3aHATHS 84, u3 Hux
NpaKTUYecKast
MIOJITOTOBKA —
84
MPAKTUYECKHUE 3aHITUS 48, u3 Hux
NpaKTUYecKast
HOJIrOTOBKA —
48
CamocrosTenbHas pabora o0ydaronmxcs (Bcero) 195,05
KoHTposb (MOAroToBKa K IK3aMEHY) 90
KonrtakTHas paboTa 1o npomexxyrounoii arrecranuu (Bcero ATTKP) 4,95
B TOM YHCIIE:
3a4er
3a4yeT ¢ OLEHKON HE
PEIyCMOTPEH
KYPCOBOM NPOEKT 1,5
sK3aMeH (BKJIOYast KOHCYJIBTAIMIO Tepe]T YK3aMEHOM) 1,15

4 Conpep:kaHue IUCHUIUVIMHBI, CTPYKTYPHMPOBaHHOe MO TemMaM (pasaeiam) C
yKa3aHHeM OTBeJE€HHOI0 Ha HHUX KOJHYeCTBA AaKaJeMHYEeCKHX 4YacOB M BHI0B

Y4eOHBbIX 3aHATHI
4.1 Conepkanue TUCUMIJIMHBI

Ta6muma 4.1.1 — CopaepkaHue IUCHUIUIMHBI, CTPYKTYPUPOBAHHOE IO TeMaM
(paznenam)
No Pazpnen (Tema
aen ( ) Conepxanue
n/o JUCHUITIIMHBI
6 cemecTp
1 Hanoknacrepst Knaccuueckas Teopus 3aposIeo0pa3oBaHus

Mertopl cUHTE3a KIIACTEPOB
CTpyKTypa 1 CBOMCTBA KIacTEpOB
Marunyeckue uncna
Teoperuueckasi MOZEIb KacTepa
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HanoctpykTyps! Knaccudukarus HaHOCTPYKTYp
HynbMmepHBIe HAHOCTPYKTYPBI

OnHOMEpHBIE HAHOCTPYKTYPBI

Marepuainbsl OTHOMEPHBIX HAHOCTPYKTYP
@DopMHIpOBaHKE OAHOMEPHBIX HAHOCTPYKTYP

TyOymnspHbIe VYrneponHsle HAHOTPYOKH

HAHOCTPYKTYPBI Hctopust OTKpHITHS YTIEPOAHBIX HAHOTPYOOK
CTpyKTypa yriepoJHbIX HaHOTPYOOK
MHOTroCTeHHBIE HAHOTPYOKH

MexaHU3MBI pOCTa HAHOTPYOOK

CuHTe3 YIiaepoaHbIX HAHOTPYOOK

Paznenenne OCHT

du3nYECKUE CBOWMCTBA YIIICPOIHBIX HAHOTPYOOK
WurepkanupoBaHHble HAHOTPYOKH
Heopraanueckue TyOyIsIpHBIE CTPYKTYPbI
IMoaxonp! kK CHHTE3y HEOPTaHMYECKUX HAHOTPYOOK
CuHTE3 HeOpraHUIEeCKUX HAHOTPYOOK

JBymepHBbIe OcaxeHne IICHOK U3 ra30BOH (a3sl
HAHOCTPYKTYPHI Kunernka n TepMogrHaMHKa IIPOLIECCOB POCTA IIICHOK
MexaHn3MBbl poCTa IIICHOK

®duzndeckre METOIbI OCAKICHHNS TICHOK
MornexymspHo-nydeBas snuTtakcus (MJID)
NwmnynbcHoe nazepHoe ocaxxaeHue (UJI0)
PacneuiurensHoe ocaxkacHue

MeToabl XUMHYECKOTO OCaXKICHUS IIEHOK
Xumuueckoe ocaxacHue u3 ra3zopoit ¢assr (CVD)
ITocnoitHoe ocaxkaeHune MIeHOK

XMMHYECKOEe OCaKICHHUE U3 PACTBOPOB

[Inenku Jlenrmiopa-biomxkert

CaoiicTBa BeNecTB B OnTHYECKHE U IESKTPOHHBIC CBOHCTBA HAHOCHCTEM

HAaHOKPUCTAJUTNYECKOM OnTHYecKHe CBOHCTBA HAHOYACTHUIL MeTaJIOB. [11a3MOHHEIN pe30HaHC

COCTOSTHHHU OnTHYecKye CBOHCTBA HOIYIIPOBOJHUKOBBIX HaHOYAcTHL. KBaHTOBOpa3MepHBIit
a¢ ekt

30HHAs CTPYKTYpa

[ToBepXHOCTH HAHOKPUCTAILIOB: Ae()eKTHl KOOPIUHALIMK U OapbepHOE OTpaHUYCHHUE
CokpalieHne MOBEpPXHOCTHBIX CBSI3€H, SHEPTUs CBSI3BIBAHUS U OTHOILIICHHE
MTOBEPXHOCTH K 00beMy

3aBHCHMOCTh 30HHOH CTPYKTYPBI OT pa3Mepa HaHOYACTHI]

®DOTOHHBIE KPUCTALIIBI Pa3mepHOCTH (DOTOHHBIX KPHUCTAIIIOB

OcHOBBI TeOopuH (POTOHHBIX KPUCTAIIIOB: OJHOMEPHBIN CITy4ai
Mertos! popMUpOBaHHS POTOHHBIX KPHUCTAIIOB

Omanel Kak madIoH 1S cO31aHNs POTOHHBIX KPHCTAILIOB
CuHTeTHYECKHE OTIaIIbI

Kpucrammueckas CTpyKTypa CHHTETHUECKHX OTIaJIOB

@®oTOHHBIE KPUCTAJUIBI HA OCHOBE CHHTETHYECKUX OIIaJIOB
Martepuaisl Ha OCHOBE (DOTOHHBIX KpHcTamioB. O61acT IpUMEHEHHS

MarunuTHble cBOMCTBa JlomeHHast CTpyKkTypa (GeppOMarHuTHHIX MaTEPHAIIOB
HaHOCHCTEM CynepnapaMaraeTusm

OHeprust MarHUTHOH aHU30TPOITNHI

AnHm30TpOonus HOPMBI

AHU30TPONHS MEXAaHUYECKOTO HAPSKEHUS
OOMeHHast aHM30TPOIIHS

IlepeMaran4rBaHue OHOIOMEHHBIX YACTHI]
KorepenTtHoe BpallleHue MarHUTHBIX MOMEHTOB
“CaepTKa” MarHUTHBIX MOMEHTOB C 00pa30BaHHEM BHXPEBOTO MOJIA
MarHuTocTaTu4eckue B3auMOACHCTBUS HAHOHUTEH
MarHuTHblE HAHOMATEPHAIIbI

Mexanndyeckre cBOHCTBa 3akon Xomna-Iletua

HaHOCHCTEM CTpyKTypa MEK3epEHHBIX IPaHUI]

JledexThl B HAHOCTPYKTYPHUPOBAHHBIX MaTeprajax

BisiHue TpaHuI] pasena Ha MEXaHNIeCKUE CBOWCTBAa HAHOKPUCTATUIECKUX
HaHOMATEPHAIIOB

VYupyrue coiicTBa. BeicokoTemnepaTypHas 1moji3y4ecTb

MoennpoBaHue 3€peH U MEXK3EPEHHBIX TPaHUI] PH HATPYKEHUH
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Hanoxomnosutsl. ApmupoBaHue. AAre3noHHasi MPOYHOCTD
MexaHH4eCKre CBOMCTBA YTIEPOIHBIX HAHOTPYOOK

7 ceMecTp

Merozbl nosy4eHus
HAaHOMAaTEPHAJIOB.

Knaccudukanms MeTo0B cHHTE3a HAHOMATEPHAIIOB
Dusnyeckue METOAbl CUHTE3a

I'azodazuerii cuHTe3

MexaHOCUHTE3, IETOHALMOHHBIN CUHTE3 U 3JIEKTPOB3PhIB
XUMHYECKUE METOABI CUHTE3A

30JIb-T€JIb METOL

I'mnporepmaibHBbIil U COJILBOTEPMAJIbHBIIA CUHTES
Konnonanaele HAHOPEAKTOPEI

10

Meronpbl pazaeneHus
HAHOYACTHII IO pa3Mepy.
IIporeccsr camocOOpKH B
HAHOCHCTEMAax

CBepxKiacTepsl

JIBHXyIMe CHIIBI OpraHU3allii HAaHOCHCTEM
KoHcepBaTHBHas caMOOpraHHU3aIUs
JluccunaTuBHAsS caMOOPTraHU3aIUs

CuHTe3 HaHOYACTHUI] B aMOP(HBIX MaTPHUIIAX
CHHTe3 HaHOYACTHI B YIIOPSAOYCHHBIX MaTpULIaxX
HaHO‘-IaCTI/IIH)I B HYJIbMCPHBIX HAHOPCAKTOPpax
HaHO‘-IaCTI/IIH)I B OAJHOMCPHBIX HAHOPCAKTOpax
HaHO‘-IaCTI/IIH)I B IBYMCPHBIX HAHOPCAKTOpaX

11

Hanonurorpadus

Knaccudukarus meronos murorpadun
Onruueckas utorpadust
DNeKTPOHHO-ITy4YeBas IUTOrpadus
HonHo-ny4eBas surorpadust
besmacounas nurorpadus
TexHOJIOrNy HaHOIIeYaT!

8 cemecTp

12

MeTtoabl UcCeI0BaHUS
BEIIECTB B
HAaHOKPHUCTAJNINIECKOM
COCTOSIHUU

Ckanupytomas 30H10Basg Mukpockonus (C3M)
CkaHupytomasi TyHHeJIbHasi MUKPOCKOIIHSA
ATOMHO-CHJIOBast MUKPOCKOTINS

ABTonoHHas MuKpockonus (ANIM)

MeTo1bl 371€KTPOHHOW MUKPOCKOIIUU
®opmupoBaHKe H300paKEHHS

B03M0KHOCTH 31EKTPOHHON MUKPOCKOIIUH

13

CHGK’I‘pOCKOHH‘IeCKI/IG
METOOBI

Pannocnexkrpockonus

MHUKpOBOJHOBas CIIEKTPOCKOTINS

SAnepHbrit MarHUTHEIH pe3oHaHc (IMP)

OneKTpoHHBIH TapaMarHuTHBEINA pezonanc (DI1P)

UK u KP-cniekrpockonus

PentreHoBckas u pOTOAIEKTPOHHAS CHIEKTPOCKOIHS
Pentrenosckas cniekrpockonust nornomeHust (EXAFS, XANES)
PentreHoBckas ¢hotodaekTponHas crekrpockonus (POIC)
PenTrenogyopecueHTHas CIEKTPOCKOIHS

MeccOay?poBcKas CIIEKTPOCKOTIHS

14

JIudpakiimOHHBIC METOIBI
HCCIICIOBaHUS

OcHOBBI TeOpuu Ju(paKIUH

Judpaxuus Ha KPpUCTAIUTHYESCKUX PeLIeTKax

Hudpaxius B aMophHBIX BEMIECTBAX

Pa3mepHble 3 dekTs! B qudpakInOHHBIX KAPTHHAX HAHOCTPYKTYP
Xapakrepuzanust (yHKIHOHAIBHBIX CBONCTB HAHOCHUCTEM TU(PPAKIIMOHHBIMH
METOJIaMH

15

IIpumenenue
(yHKIIMOHATIBHBIX
HAaHOMAaTEPHAJIOB

HanoMexaHU3MBI 1 HAHOYCTPOUCTBA. MUKpPO- U HAHOIIEKTPOMEXAHUUECKUE CUCTEMBI
MHuKpO- ¥ HAHOTPUOOJIOTHS

Hanomexanuka u ”3HOC HAHOMEXaHU3MOB
[IpeobpazoBanme FHEPTUU
OIeKTpoCTaTHIECKHE aKTI0aTOPHI
MarHuTHbIE aKTIOATOPbI
IIbe30371€KTpUYECKUE AKTHOATOPBI

TemoBble aKTIOATOPHI

I'mppaBnuyeckne akTIOaToOphI

Cencopusie HOMC

Texnonoruu npoussogcrsa MOMC u HOMC
Martepuanst anss MOMC u HOMC
MorekyJsipHbIe aKTI0aTOPbl
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16 | HanoanexrpoHuka CoBpeMeHHbIE TPaH3UCTOPHI

[IposiBiieHnEe KBaHTOBBIX 3PP EKTOB

ITpoOnema MIOTHOCTH 3HEPTUH U TEIUIOOTBO/A
Hedexts u ommoOku

TpaH3uCTOPHI HAa OCHOBE YIIEPOAHBIX HAHOTPYOOK
KBaHTOBBIE KOMIIBIOTEPHI

[puniune: kBanToBoro kommbotepa (KK)
AJTOpUTMBI KBAHTOBOT'O KOMIIBIOTEPA
Martepuaisl A KBAHTOBOIO KOMIIBIOTEPA
IlepcrieKTHBBI pa3BUTHUS] KBAHTOBBIX KOMIIBIOTEPOB

17 | MonexynsapHas HccnenoBanue 31eKTpuiecKux cBoicTs ctpykryp Hg SAM/SAM Hg
JJIEKTPOHUKA OmnpeneneHne HanpspKEHUS MPOO0s CaMOCOOUPAIOIIUXCSI MOHOCIIOEB U3
apOMaTHYECKUX U alu(aTHUECKUX CyIb()OHATOB

Hcnonb3oBanue cnaboii cBS3M J11 U3MEPEHUS DJIEKTPUUECKHX CBOWCTB MOJIEKYJI
HUcnonp3oBanue mrabiona nz Si,N4 mis u3MepeHus IeKTPUIECKUX CBOMCTB
OTAEBHBIX MOJIEKYIT

W3mepenne 31eKTpOHHBIX XapaKTEPHCTHK MOJIEKYJI

OIeMEHTBI MOJIEKYIIAPHOH AIICKTPOHUKH

MarHuTHbIE HOCUTENIN HHPOPMAIUU

18 Marepuansl 1ist KoHcTpykunoHHBIE HAHOMATEpHAaIbl sl MEAULMHBI
OHMOHAHOTEXHOJIOTHH Hanoapmakomorus u HaHOIEKapCcTBa

Cunres, OMOKOHBIOTAIUS U OMOCOBMECTUMOCTEL HAHOYACTHIL
MarautHbele HAaHOMaTepUabl B MEAUIINHE
MarauTo->kuIKOCTHAs TUIIEPTEPMHUS

Hanoxkancyiel

HanonekapctBa 1 HAaHOMeIULIMHA

Hanocucremsl mIst [MarHOCTUKHU 3a00J1€BaHHUI
HaHOWHCTpYMEHTHI [IT MUKPOOHOIOTHHN U MEIUIIITHEI
TOKCHYHOCTh BEIIECTB B HAHOJIUCIIEPCHOM COCTOSIHUH

Tabnuma 4.1.2 — ConepxaHue TUCIUIUITUHBI U €€ METOJIMYECKOe 00ecrieueHre

Bunsr DOpMBI TEKYILETO Komnerennun
JIEATETbHOCTH KOHTPOJIA
YuebHo [ycrieBaeMOCTH (10
Ne Pa3nen, Temsl -METO/I. |HedensAm cemecmpa)
n/m JUCITUTUTUHBI Martepua/@opma
neK. | mab. | mp. .
b1 MIPOMEKYTOUHON
aTTeCcTaluu (no
cemecmpam)
6 cemecTp

1 Hanokmacrepst 2 1 v-1 1-2 KO IK-1.2; 1IK-1.3;
MY-1 IK-3.1; T1K-3.2;
ITK-5.1; T1K-5.3
2 HaHOCTPYKTYpBI 4 1 V-1 3 KO I1K-1.2; TIK-1.3,;
MYVY-3 MK-3.1; IIK-3.2;
ITK-5.1; T1K-5.3
3 TybynsipHEIe HAHOCTPYKTYPEI 2 2 2 | V-1 4-5 KO IK-1.2; TIK-1.3;
MV-1 IK-3.1; I1K-3.2;
I1K-5.1; [IK-5.3
4 JIByMEepHbIE HAHOCTPYKTYPBI 4 3 V-1 6 KO I1K-1.2; TIK-1.3;
IK-3.1; T1IK-3.2;
ITK-5.1; T1K-5.3
5 CoiicTBa BelecTs B 2 3 4 V-1 7-8 KO IIK-1.2; T1IK-1.3;
HaHOKPHUCTAJUINYECKOM MVY- HK-3_1; HK-3_2;
COCTOAHHH 1,3 ITK-5.1; T1K-5.3
6 DOTOHHBIE KPUCTAJLIBI 4 V-1 9 KO I1K-1.2; TIK-1.3;
I1K-3.1; I1K-3.2;
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| | | IK-5.1; [TK-5.3
7 ceMecTp
7 MaruutHele CBOHCTBA V-1 10-11 KO I1K-1.2; TIK-1.3;
HaHOCHCTEM MY-1 IIK-3.1; ITIK-3.2;
ITK-5.1; T1IK-5.3
8 MexaHHYECKHE CBOHCTBA V-1 12 KO I1K-1.2; TIK-1.3;
HAHOCHUCTEM HK-3_1; TIK-3. 2;
I1K-5.1; T1IK-5.3
9 Mertoap! nosy4eHus V-1 13-14 KO I1K-1.2; TIK-1.3,;
HAaHOMATEPHAJIOB I1K-3.1; TIK-3.2;
ITK-5.1; T1IK-5.3
10 | Meroas! pasaenenus V-1 15 KO I1K-1.2; TIK-1.3;
HaHOYaCTHII 110 pazMepy. MVY-1 I1K-3.1; TIK-3.2;
[Ipomeccer camocOOpKH B
HfH(ﬁ:HCTeMax P [K-5.1; IIK-5.3
11 | Hanonutorpadus V-1 16-17 KO I1K-1.2; TIK-1.3;
IIK-3.1; T1IK-3.2;
IIK-5.1; T1IK-5.3
12 | MeToas! uccnenoBaHus y-1 18 KO I1K-1.2; TIK-1.3;
BCILICCTB B IIK-3.1; T1IK-3.2;
HAHOKPUCTAININYECKOM
COCTOFII)HI/II/I IIK-3.1; TIK-5.3
8 cemectp
13 | CnekTpoCKOIHYECKHE METObI 5 |V-1 |1-4KO I1K-1.2; TIK-1.3;
MYV- I1K-3.1; T1IK-3.2;
1,3 IIK-5.1; T1IK-5.3
14 | MudpaxiuoHHEIE METOIE! 6 V-1 |5-6 KO I1K-1.2; TIK-1.3;
HUCCIIEIOBaHU HK-3.1; HK-3.2;
I1K-5.1; T1K-5.3
15 | Ilpumenenue 7 |YV-1 | 7-10KO IIK-1.2; T1IK-1.3;
(YHKIIMOHATBHBIX MVY- T1IK-3.1; [1K-3.2;
HaHOMATCpHaAJIOB 3 HK'S . 1 : HK_53
16 | Hanosnekrponuka V-1 | 11-12 KO I1K-1.2; TIK-1.3;
MVY- I1K-3.1; T1IK-3.2;
1 I1K-5.1; T1K-5.3
17 | MonekynspHas SIEKTPOHMKA 8 V-1 | 13-16 KO I1K-1.2; TIK-1.3;
MV- ITK-3.1; T1IK-3.2;
3 IIK-5.1; T1IK-5.3
18 | Matepuans! mis V-1 | 17-18 KO I1K-1.2; TIK-1.3;
OMOHAHOTEXHOJIOTUHU I1K-3.1; TIK-3.2;
I1K-5.1; T1IK-5.3
KO — KOHTPOJIBHBIN OITPOC
4.2 JlabopaTopHbie padoThl M (WIN) NPAKTHYECKHE 3AHATHS
4.2.1 JlabopaTopHbie padoThI
Tabmuna 4.2.1 — JlabopaTopHbie pabOThHI
No HanmenoBanmne nabopaTopHoi paboThI O06nbem, yac.
6 cemecTp
1 HaGmronenue pocra KpucTamioB U3 PacCTBOPOB 4, 13 HUX MPAKTHYECKas
MOArOTOBKA —6
2 MeTo/ 16l U3YYEeHHSI IIOPUCTHIX KOMITO3UITHOHHBIX 4, U3 HAX TIPaKTHYECKast

MaTEpUAJIOB

IIOATOTOBKA —5
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3 [TonydueHrne MOHOMOJIEKYJISIPHBIX CIIOEB OPraHUYECKUX 8, U3 HUX MpaKkTUyecKas
HEPAaCTBOPUMBIX aM(pU(PHUIBLHBIX BEIIECTB HA TPAHUIIE MOJTOTOBKA —5
paznena a3 «Bo/1a-BO3yxX» Ha ycTaHOBKe JIeHrmiopa-
binomxkerr
HUTOI'O: 16, 13 HUX TpaKTHYECKas
noAroToBka —16
7 cemecTp
4 OrnpezienieHne CTPYKTYPHBIX TApaMeTPOB HAHOAUCTIEPCHOM 18, U3 HUX TpaKTUYECKas
MarHMTHOH JKUJKOCTH C TOMOIIbIO noArotoBka —18
MarHUTOTPaHYJIOMETPUYECKOTO aHAIN3a
5 AHanu3 pacrpee’aeHusi HAHOYAaCTUI] MAarHUTHOM KUAKOCTH 18, U3 HUX mpaKTUYeCcKas
Ha OCHOBE JIaHHBIX IPOCBEYUBAIOIIECH dJICKTPOHHOU oJAroToBKa —18
MUKPOCKOTIUU
HUTOI'O: 36, U3 HUX TPAKTHYECKAS
IOATOTOBKA —36
4.2.2 TllpakTHyecKkne 3aHATHSA
Ta6muna 4.2.2 — IlpakTrueckue 3aHsITUs
Ne HanMenoBanue npakTu4eckoro (CEMHHAPCKOT0) 3aHATHS O6bewM, vac.
6 cemecTp
1 Crpykrypa kpucrtamia. [IpoctpancTBenHas pemerka. MeTton 3, U3 HUX
KpUCTAIIOTPpaQUuecKoro HHAULIMPOBAHHUS. MpaKTUIecKas
IIOATOTOBKA —3
2 3akoH 1enbix uncen. CUMBOJIBI TpaHeil U pedep, CBSI3b MEXI1y HUMH. 3, U3 HUX
YeThIpeXUHICKCOBBIE OCH TeKCAarOHAILHON CHCTEMBI. 3aKOH IOSICOB. MpaKkTUYecKas
IMOATOTOBKA —3
3 OOparHast KpuCTaJUTHYeCKast perieTKa. 4, u3 HUX
MpaKTUIecKast
moAroToBka —4
4 [TnoTHelIMe MIAPOBBIE YIAKOBKHU, MPOEKIIUU TYEEK, TUIT PEIIECTKH 4, U3 HUX
MIpaKTUIeCKast
MOATr0oTOBKa —4
HUTOI'O: 32, u3 HUX
MpaKTUIecKast
MOJITOTOBKA —
32
8 cemecTp
5 Judpaxius peHTTeHOBCKUX Jydel. YpaBHeHue bparra - Bynbegda. Maaexcs 4, u3 HUX
Y3JI0BBIX CETOK. MEeXIIIOCKOCTHBIEC PACCTOSIHHS. MIpaKTUIeCKast
MOATroTOBKa —4
6 Omnpenenenue AUCTIEPCHOCTH U YACIBbHOMN MOBEPXHOCTH TUCTIEPCHOM (a3bl 4, U3 HUX
MIpaKTUIeCKast
MOATroTOBKa —4
7 [TopucTsie BemecTBa, MPOIECCh MEPKOIAINU, AUPDY3Un U pocTa 4, u3 HUX
(bpakTaIbHOrO HAaHOKJIACTEPA. MpPaKTUIECKast
MOATOTOBKA —4
8 HanoaucnepcHble MarHUTHBIE )KUIKOCTH 4, u3 HUX
MIpaKTUIeCKast
MOAroTOBKa —4
HUTOI'O: 16, u3 Hux

MPpaKTUICCKaA
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MOATOTOBKA —
16

4.3 CamocrositesbHas padora crynenTos (CPC)

Tabmuna 4.3 — CamocrosiTenbHas paboTa CTy/IEHTOB

Cpox Bpewms, 3aTpaun-
No HanmMmeHnoBanue pasaciia IMCHUILIIMHBL Bac€MOC€ Ha BBIIIOJI-
BBITIOJTHCHUA
nenue CPC, ygac.
6 cemecTp
1 HaHzokmacTepsl 1-2 wenens 18
2 HaHocTpyKTypbl 3 Hemens 18
3 TyGynspHble HAHOCTPYKTYPBI 4-5 nenens 18
4 JIByMEpHBIE HAHOCTPYKTYPBI 6 Henes 18
5 CBoiicTBa BENIECTB B HAHOKPHUCTAIIMYECKOM COCTOSHUH 7-8 Henens 18
6 DOTOHHBIE KPUCTAILIBI 9 menens 17,85
UTOI'O 107,85
7 ceMecTp
7 MarHuTHBIE CBOMCTBA HAHOCHCTEM 10-11 menmens 11,85
8 MexaHn4YeCcKue CBOMCTBA HAHOCUCTEM 12 "Hepens 10
9 MeToBI NoTy4eHNs! HAHOMATEPHATIOB 13-14 menens 10
10 MeTobl pa3feacHuss HAHOYACTHIT IO pa3mepy. [Iporecchl caMmocOopKu 15 Hepens 10
11 Hanonurorpadus 16-17 nenens 10
12 MerToap! HCCIIENOBAHNS BEIECTB B HAHOKPUCTAIIIMYECKOM COCTOSHUI 18 Hemensa 10
UTOI'o 61,85
8 cemectp
13 CHEKTPOCKOITMYECKUE METOIBI 1-4 nenens 4
14 Jlu(paKkIMOHHBEIE METOIBI UCCIIEOBAHMUS 5-6 venens 5,35
15 ITpumenenue HyHKIMOHATIBHBIX HAHOMATEPUAJIOB 7-10 "Henens 4
16 HanosnekTpoHuka 11-12 nenens 4
17 MornekyspHas 3NeKTPOHUKA 13-16 Henens 4
18 Martepuaisl 115t OHOHAHOTEXHOJIOT UK 17-18 nenens 4
WUTOI'O 25,35

S5 IlepeueHb Yy4eOHO-METOAMYECKOTr0 oOOecmeYeHUsi sl CaAMOCTOATEbHOM
patdoThl 00y4YAKOIIKMXCS MO0 JUCHHUILIIMHE

CTyneHTbl MOTYT TMPU CaMOCTOSITEILHOM M3YY€HUH OTIEIbHBIX TEM U BOMPOCOB
JTUCHUIUIAH TIOJIb30BaThCsl YU4eOHO-HAITISAHBIMU MOCOOUSIMH, YU€OHBIM 000PYyI0BaHUEM U
METOIMYECKUMH pa3paboTkamMu Kadeapsl B pabouee BpeMs, ycTaHOBIeHHOE [IpaBuiiamu
BHYTPEHHETO pacropsiika padOTHUKOB.

YuebHo-MeToAn4YecKoe 00eCIeueHHe ISl CaMOCTOATEIIBHOM paboThl 00yUJarOIIUXCs
10 JAHHOM TUCIMIUIMHE OPTraHU3YEeTCH:

oubIUOMEKOU YHUBEepCUmMema.

- OuOMoTeuHbId (POH YKOMIUIEKTOBAH YU4eOHON, METOIMUECKOM, HAyYHOM, IEPUO-
JTAYECKOM, CIIPABOYHOM U XYHA0KECTBEHHOM JIMTEPATYPOU B COOTBETCTBUM € YII M maHHOM
PIIJL;

- UMeeTCsl JOCTYIl K OCHOBHBIM HH(GOPMAIMOHHBIM 00pa30BaTENIbHBIM pPeCypcam,
uHpopMaliMoHHOM 0a3e JaHHBIX, B TOM 4ucjiae OuOnuorpaduueckoi, BO3MOKHOCTH
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BbIXO/A B lIHTEpHET.

Kagheopoii:

- MyTeM 00€ecTeYeH sl TOCTYITHOCTH BCEro HEOOXOAMMOT0 yueOHO-METOAUYECKOTO U
CIIPAaBOYHOT'O MaTepHaa;

- MyTeM TMPEJOCTaBICHUS CBEACHUN O HAIWYUHM Y4eOHO-METOIUYECKOW JUTepa-
TYpbl, COBPEMEHHBIX IPOTPAMMHBIX CPECTB.

- yTeM pa3pabOTKH:

— METOAMYECKUX PEKOMEHIalHil, TOCOOMI 0 OpraHU3aluyd CAMOCTOSTEIBHON pa-
OOTBI CTY/ICHTOB;

— TeM pedepartos;

— BOIIPOCOB K 3a4ETY;

— METOJIMYECKHUX YKA3aHHUM K BBINOJHEHUIO Ja0OPAaTOPHBIX padoT U T.J.

munozpaghueii ynueepcumema:

— NIOMOILb aBTOPaM B MOJATOTOBKE M M3JaHWU HAYyYHOM, YUEOHOM M METOAMYECKOU
JUTEPATYPHL;

— YIOBJETBOPEHHE TMOTPEOHOCTH B THUPAKUPOBAHUM HAYYHOH, Y4eOHOU W
METOANYECKOU JTUTEPATYPHI.

6 OoOpa3oBarteiibHble TexHoJIoruH. IIpakTHyeckass MOAroToBKa 00y4arOIIUXCH.
TexH010ruM UCNOJIH30BAHNSI BOCITUTATEIHLHOT0 MOTEHIIUAJA JUCHUILTHHBI

Peanuzanusi KOMMIETEHTHOCTHOIO MOAXO0Ja peIyCMaTpUBaET  IIMPOKOE
UCIIOJIb30BaHWE B 00pa30BATEIbHOM IMPOILIECCE AKTUBHBIX W MHTEPAKTUBHBIX (Popm
MIPOBEICHMS 3aHATUN B COYETAHUM C BHEAYAMTOPHOU pabOTON ¢ 1enbio popMUpOBAHUS
YHUBEPCAIbHBIX, 00mMENpoPecCuoHaNbHBIX HM  NPO(PECCHOHATBHBIX  KOMIIETEHIIHMA
oOyuvaronuxcs. B pamkax AMCHMIUIMHBI NPETyCMOTPEHBI BCTPEUYM C JKCIEpTaMU M
cnenuanrcramu Komurera no Tpyay u 3aHsATOCTH HaceneHnus Kypckoit obnacTu.

[IpakTyeckass TOATOTOBKAa OOYy4YalIIMUXCA MPU  pealn3alud  JUCHUILIUHBI
OCYIIECTBIISICTCS IMyTeM TMPOBEACHUS MPAKTUYECKUX U  JIaOOpATOPHBIX  3aHATHUH,
IpelyCMaTPUBAIOIIUX y4YacTHE OOYYaroIIMXCS B BBINOJHEHUU OTIENIbHBIX 3JIEMEHTOB
paboT, CBA3aHHBIX ¢ Oyaymied NpodecCHOHaIbHON NESITETbHOCTHIO M HAIPABICHHBIX Ha
(dopMupoBaHue, 3aKperyieHHe, pa3BUTHE MPAKTUYECKHMX HABBIKOB M KOMIIETEHIMM IO
HAIpPAaBIEHHOCTU MpOTrpaMMbl OakaiaBpuarta.

[TpakTHueckass TOArOTOBKAa OOYYalOUIMXCS TMPU  peaiu3allid  JTUCHUIUIUHEI
OpraHu3yeTcsi B  MOJEJBHBIX  YCIIOBUAX Ha  Kadeape  HAHOTEXHOJIOTHIA,
MUKPORJIEKTPOHUKH, 001LIEH U TPUKIAAHON (DU3UKH.

CopepkaHue  JAMCHMIUIMHBI  O0JalaeT  3HAYUTENbHBIM  BOCHUTATEIbHBIM
NOTEHIIMAJIIOM, TOCKOJbKY B HEM aKKyMYyJUPOBaH MCTOPUYECKUH U COBPEMEHHBIN
HAy4YHBIN ONBIT YejoBeuecTBa. Peanu3anysi BOCIUTATENbHOIO MOTEHIMATA AUCIUIUIMHBI
OCYUIECTBJISIETCS. B paMKaX €JIMHOro o0pa3oBaTelbHOIO M BOCIUTATEIBHOIO Ipollecca U
CIIOCOOCTBYET  HEMPEPHIBHOMY  PA3BUTUIO  JUYHOCTU  KaXJOro  0OYyYarolerocs.

JlucuuiinHa BHOCHUT 3HAUYMMBIM  Bkjiaag B dopmupoBaHue oOmed u  (Win)
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podeCCHOHATTEHON KYJIbTYphl oOydatonuxcs. ConepikaHue AUCIUIUTMHBI CTIOCOOCTBYET
PO eCCHOHATTEHO-TPYA0BOMY BOCITUTAHUIO 00YJaIONITHXCSI.
Peanuzanmsi BocmUTaTeIbHOTO MOTCHITHANIA TUCIATIINHBI TOPa3yMeBaeT:

— IICJICHAIIPABICHHBIM OTOOp TMpenojaBaTelieM W BKIIOUYCHHE B JICKITMOHHBINA
MaTepHall, MaTepuan JJisl MpaKkTUYECKUX U (Win) JabopaTOPHBIX 3aHATUN COJEPIKAHMS,
JEMOHCTPUPYIOIIETO O0y4YaromuMcsi 00pa3ibl HACTOSIIET0 HAYYHOTO IMOJABMKHHUYECTBA
co3jaTeliel M MpeACcTaBUTENeH JaHHOM oTpaciu Hayku (TPOM3BOJCTBA), BBICOKOIO
npodeccroHanu3Ma yudeHbIX (IIpeICcTaBUTENECH MPOU3BOJACTBA), UX OTBETCTBEHHOCTH 3a
pe3ynbTaThl M TIOCHCACTBUS JIEATCIBHOCTH [JISi TPUPOJIBI, YeJIOBeKa M OOIIEeCTBa;
MIPUYACTHBIX K Pa3BUTHIO HAYKH,;

— TPUMEHEHHE TEXHOJOTUH, (OpM W METOJOB TMPEIOJaBaHUS IUCIUILIAHBI,
MMCIOINX BBICOKUN BOCIMUTATEIBHBIM 3(PGEKT 3a CcYeT COo3JaHus YCIOBUU IS
B3aMMOJICUCTBHUSL  OOydYalIIMXCAd C [penojaBaTelieM, JPYrUMH  OOyYaroIIMMHUCH,
HpEeACTaBUTEIIIMU paboToaresei (koMaHaHas paboTa, pa300p KOHKPETHBIX CUTYaIluii);

— JIMYHBIA TpUMEp TMpernojaBaTessi, JAEMOHCTpPAIMI0O MM B 00pa3oBaTeIbHOU
NEATEeIIbHOCTH U OOIIEHHWH ¢ OOyJaroIIMMHUCS 3a paMKaM{ 00pa30oBaTelIbHOTO Mpoliecca
BBICOKOM 00111e# U TPOoeCCUOHATIBHON KYJIBTYPBI.

Peanuzanmsi BOCIMTATEIBHOTO TMOTEHIMAMA JUCITUIUIMHBI HAa YYCOHBIX 3aHATHIX
HalpaJieHa Ha MOJJIep>KaHue B YHUBEPCUTETE €AMHON pa3BUBaroIIei 00pa3oBaTeIbHON 1
BOCITUTATEILHOM cpenbl. Peann3arus BOCIUTATEILHOTO MOTCHITMAIA AUCITUIUIMHBI B XOJIC
CaMOCTOATENbHOM  pabOThl  OOyYaromIMXcsli  CIOCOOCTBYET  pa3BUTHUIO B HHX
eIy CTPEMIICHHOCTH, HHUIIMATHBHOCTH, KPEAaTUBHOCTH, OTBETCTBEHHOCTH 32 PE3yJIbTaThl
CBOEll paboThl — KadecTB, HEOOXOAMMBIX JJIsi YCHEIIHOW COlMAIW3alui U
po¢eCCHOHATILHOTO CTAaHOBJICHUS.

7 @OH/ OLICHOYHBIX CPEACTB JJIA MPOBEACHUS MPOMEKYTOYHOM aTTECTALUMN
7.1 IlepeyeHb KOMIIETEHIHIl ¢ YyKa3aHMeM 3JTanoB HUX (GOPMHPOBAHUA B
npouecce 0CBOCHUSI OCHOBHOM NMPo(ecCHOHAIBbHOM 00pa30BaTeJIbHOM MPOrPaAMMbI

Tabnuma 7.1 — Dransl GopMUpOBaHUS KOMITETEHIIUN

Kox u | OTanel GOpMUPOBAHUS KOMIETEHIIUN M TUCHUILIAHBI (MOJYIIH)A TPAKTUKH, TIPU

HAMMEHOBAHNE M3Y4YEHUHU/ IPOXOKICHUU KOTOPBIX (OPMUPYETCS JaHHAsE KOMIIETEHIIHS

KOMIIETCHIINH HavaJILbHBIN OCHOBHOH 3aBEpIIAOIINT

[1K-1.2 IToBepxHOCTHBIE IIpoueccs! monyyeHus MarepuanoseneHue

Conocrasinsier SBJICHUS U IUCIIEPCHBIE | HAHOYACTULl U (oCHOBBI,

pe3yJIbTaThI CUCTEMBI HAaHOMAaTEpHAJIOB KOMIIO3ULIMOHHBIE U

UCIBITaHUN HaHOCTPYKTYPUPOBaHHbIE

CBOMCTB ONBITHBIX MaTepuabl)

o0pa3uoB Beinonnenne u  3ammra

KOMITO3UIIUOHHBIX BBIITYCKHOM

MaTepUasoB U KBaJTU(UKAITTOHHON

TPaJULIIOHHO paboThI

BBIITYCKaeMOH

MIPOTYKITUH

I1K-1.3 IToBepxHOCTHBIE MarepuanoseneHue Hano- u

Ocy1ecTBisieT SBJICHUS U JIUCTIEPCHBIE | (OCHOBHI, MHKPOANCIEPCHBIC

IIOAATOTOBKY OTYETA | CUCTEMBI KOMITO3ULIMOHHBIE p | MAPHHMTHBIC CHCTCMBI
ITpousBoACTBEHHAS
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O IIPOBEIEHHBIX HaHOCTPYKTYPUPOBAHHBIC | TEXHOJOTHMUYECKast
HCCIIEA0BAHUAX MaTepuabl) (mpoexTHo-
TEXHOJIOTUYECKas)
IPAKTHKA
Beimonnenne U 3amuTa
BBIITYCKHOM
KBaJTM(PUKAIIMOHHON
paboThI
I1K-3.1 [Ipouecchl monydeHus MarepuanoBeneHue Hawno- u
AHanuzupyer HAHOYACTHI[ 1 (OCHOBBI, MHKPOANCICPCHBIC
MarHUTHBIE CUCTEMBI
COBPEMEHHOE HaHOMaTepHaJoB KOMIIO3ULIMOHHBIE U
[IpousBoacTBeHHAs
COCTOSIHUSI METO/IOB HAaHOCTPYKTYPUPOBaHHbIE
TEXHOJIOTUYecKas
TUTsl MOt (pUKaIN MaTepHaIbl)
. (mpoexTHo-
CBOICTB
TEXHOJIOTUYECKas)
HaHOMaTepHaJoB
npakTukaBeimonHeHne
3aluTa BBIITYCKHOH
KBaJTH(PUKAITMOHHOMN
paboThI
[1K-3.2 ITpoBoaut | IIpouecchl nonydeHus MarepuanoseneHue Hano- u
PaboTHI 110 HAHOYACTHI] U (OCHOBBI, MUKPOIUCIIEPCHEIC
MarHUTHBIE CUCTEMBI
00€ecCTIeYeHnI0 U HaHOMAaTepHaJioB KOMITO3ULIUOHHBIE U
[IpousBoacTBeHHAs
MIOUCKY HOBBIX HaHOCTPYKTYPHUPOBAaHHBIE
TEXHOJIOTUYEeCcKast
KOMITOHEHTOB JJIs1 MaTepuabl)
(mpoexTHo-
MoaubUKaIIH
o TEXHOJIOTUYECKas)
CBOICTB
IpakTHKa BeinmonHenue u
HaHOMaTepHaJoB .
3aluTa BBIITYCKHOH
KBaJIM(DUKAIIMOHHOM
paboThI
[IK-5.1 PentrenoctpykrypHslii | MarepuanoBeneHue KBanToBasgs m onrtuueckas
Omnpenenser aHaJIN3 (OCHOBBHI, JJIEKTPOHUKA
napameTpsl U HaHOMAaTepHaJioB KOMITO3UIIUOHHBIE u | MynsTudepponku
MHTEPBAJIBI DneKTpoHHAas HAaHOCTPYKTypupoBaHHble | [Ipon3BoacTBeHHas
U3MEpeHus MUKPOCKOTIHSI MaTepuabl) JKCILTyaTallMOHHAS
XapaKTePUCTHK IpaKkTHUKa
MaTepuasos, Boimonnenue u  3amura
COJIEpIKaIINX BBIITYCKHOHN
HaHOKOMITOHEHTBI KBaJIM(PUKAIIMOHHOM
paboTHI
[TIK-5.3 Odopmiser | PeaTrenocTpykTypHbIii | MaTepuanoBeneHme KBanTtoBas m onrudeckas
IIPOTOKOJIBI aHaJIN3 (OCHOBBI, JJIEKTPOHHUKA
pe3yIbTaToB HaHOMaTepHaJoB KOMIIO3ULIUOHHBIE u | Mynetudeppouku
U3MEpEeHUs OneKTpoHHas HAaHOCTPYKTypHupoBaHHble | [Ipon3BoacTBeHHas
XapaKTEPUCTUK MHUKPOCKOIHUS MaTepHabl) 9KCIUTyaTallMOHHAs
KOMITO3ULIMOHHBIX IpaKkTUKa
MaTepUajoB Boimonnenne u  3ammura
BBIITYCKHOU
KBATH(UKAITMOHHON

paboThI
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7.2 Onucanue mokKa3zaTejieii W KpUTepUEeB OIECHWBAHHUSA KOMIETeHUMI Ha
Pa3JIHYHBIX 3Tanax ux ¢GopMHUpoOBaHus, ONIMCAHNE IIKAJ OLlEHUBAHUS

Tabmuna 7.2 — Iloka3zaresm M KPUTEPUU OWEHUBAHMUSI KOMIIeTEHUMH, IIKAaJa
OLICHUBAHHUSA

Kon ITokazarenu Kpurepuu u mkana OueHUBaHUSI KOMIIETCHIUN
KOMIICTECHIIUY, | OLEHUBAHUS IToporosslii IIponBuHYTHII Beicoknii
coJepKaHue | KOMIIETEHLIH | (yIOBJIETBOPUTEID (xopor1o) (oTnMYHO)
KOMIIETECHIINU u HBIi1)
(MHAMKATOPBI
JOCTUKEHUS
KOMITETECHIIH
i,
3aKpEIJICHHBI
e3a
JTUCIIATLITN -
HOI)
[TK-1 IK-1.1 3namop: 3namo: 3namo:
Criocoben [IpoBoauTt - O6opynoBanue - TEXHOJIOTHIO - 3aKOHOJATEIHCTBO
pa3pabaThIBaT | U3MEPEHUS nabopaTopuu u MPOU3BOACTBA Poccuiickoit ®eneparuu,
b OTIBITHBIE | XapaKTEPUCT IIpaBUJIa €ro KOMITO3UIIUOHHBI peraamMeHTHpyolee

oOpa3s1sl UK ONBITHBIX JKCIUTyaTauu X MaTepuajoB BOIIPOCHI €MHCTBA
KOMITO3UIIMOH | 00pa3lioB - Metozsl - U3MEPEHUN U
HBIX KOMIIO3UIIHO MOJTyYEHUs TE€XHOJIOTHYECKY METPOJIOTHYECKOTO
MaTepuaioB / | HHBIX KOMITO3UIIMOHHBIX | IO JJOKYMEHTAIUIO oOecnieueHus
OCHOBHOM MaTepuasoB MaTepuasoB 10 IPOU3BOJICTBY | - PUBUKO-XUMUYECKUE
Ymems: HaHOCTPYKTYPHPO XapaKTepUCTUKU
[K-1.2 - IPOBOJIUTH BAHHBIX HaHOCTPYKTYPUPOBAHHBI
Comnocrasnsie UCIIBITaHUE KOMITO3UIITUOHHBI X KOMITO3ULIMOHHBIX
T pe3yJIbTaThl OCHOBHBIX U X MaTepHaJioB C MaTepuasoB
UCIIBITAaHUN BCIIOMOTaTeNbHBIX 3a/laHHBIMH Ymems:
CBOICTB CBIPBEBBIX CBOMCTBaMH - OGopMIIATH TPOTOKOJT
OTIBITHBIX MaTepuasoB Ymemo: U3MepeHuit
o0pa31oB - [IpoBoauTh -Opranu3oBaTh | XapaKTEPUCTUK OMBITHBIX
KOMITO3HITHO AKCIIEPUMEHT T10 nabopaTOpPHBIH o0pasioB
HHBIX 3aJJaHHOM KOHTPOJIb NPH KOMITO3UIIHOHHBIX
MaTepuasoB METOJIUKE MOJIy4E€HUU MaTepuasoB
U HaHOCTPYKTYPHUPO - COMOCTaBJIATh
TPaAULIMOHHO Bnaoempv (unu BAaHHBIX pe3ynbTaThl UCIIBITAHUI
BBIITYCKaEMO Hmemsb onvim KOMITO3UILIMOHHBI CBOMCTB OIIBITHBIX
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1 IPOAYKIUH

0eamenbHOCIUL):
- OIBITOM
ITon6opa
TEXHOIOTHYECKHX
rapamMeTpoB
mpoiiecca
MIPOM3BOJICTBA
HaHOCTPYKTYPHPOB
AHHBIX
KOMITO3HUIIMOHHBIX
MaTepHuasoB
- HaBBIKAMU
KOHTPOJIS
MIPOBEACHUS
HUCIIBITAaHHUI
HAHOCTPYKTYPHPOB
AHHBIX
KOMITO3UIIMOHHBIX
MaTepuasioB B

COOTBCTCTBHH C

X MaTEpHAIIOB C
3aJJaHHBIMHA
CBOMCTBaMH B
MIepHOJT OCBOCHUS
- [TpoBoauTH
nabopaTopHbIE
HCIBITAHHUSA
MPOJTYKTOB-
aHaJIOTOB
Bnaoemo (unu
Hmemsb onvim
OeaAmenbHOCMU):
- HaBBIKAMU
aHajM3a MPUIHH
HECOOTBETCTBUS
HaHOCTPYKTYPHUPO
BaHHBIX
KOMITO3UIIMOHHBI
X MaTepHAJIOB

TpeOOBAHUAM

00pasioB
KOMITO3UITMOHHBIX
MaTepuasioB U
TPaIULIUOHHO
BBIITYCKaeMOM
MPOIYKIINH
Bnaoemov (unu Hmemo
OnblM 0eAmeIbHOCIUL):
- HaBbIKaMU TPOBEACHMUS
U3MEpPEHUI
XapaKTEPUCTHK OIBITHBIX
00pasioB
KOMITO3UITUOHHBIX
MaTepuasoB
- HaBbIKaMU
HUHTEPIPETUPOBAHUSA
PE3YJbTaTOB UCTIBITAHUN
CBOICTB OMBITHBIX
00pasioB

KOMITO3MIITMOHHBIX

HOBBIMU MoTpeduTens u MaTepuajoB U
TEXHUYECKUMHU pa3paboTku TPaAUIMOHHO
TpeOOBaHUSIMU MpEeIIOKEHUHN 1O BBIITYCKaeMOM
ux MPOAYKLIUH
MPEaYIPEXRICHU
10 U YCTPAHEHUIO
- OIBITOM
COCTaBJICHUS
ONHUCaHus
MIPOBOJIUMBIX
HCCIIEIOBAHUN U
aHaJIU3UPOBATH
UX Pe3yJbTaThl
IK-3 IK-3.1 3uamo: 3namo: 3uamo:
CnocobeH | AHanu3upyer - Iopsamok - Hayunsle ~OCHOBHBIC MCTOZBI
MOI(UKAIIN CBOMCTB
MOJEPHU3UPO | COBPEMEHHOE OpraHu3aluy, pOOJIEeMBI U HAHOMATEPHAIOB I
BaTh COCTOSIHUE MJIAaHUPOBAHUS U MEPCHEKTUBHBIE | HAHOCTPYKTYP
- OCHOBHbIE TpeOOBaHUS
CYUIECTBYIONI | METOJOB sl | (pUHAHCHPOBAHMS, HarpaBJeHUs p ’
periaMeHTHpyIolee
ve ¥ BHEIPATh | MOAU(UKAIN MPOBEACHUS U pa3BUTHUsA BOIIPOCHI AHAJIH3A ChIPbS,
HOBBIE U CBOMCTB BHEIPEHHUS OTpaciu MaTepuajioB Ha
COOTBETCTBHE CTaHIApTaM
MPOLIECCHl U | HAHOMAaTepua Hay4HbBIX HaHOMaTEPHAJIOB
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obopynoBaHue
IS
MoauUKaITIH
CBOMCTB
U3JEINi C
HCIIOIB30BaHU
eM
HaHOMaTepHa

OB U

HAHOCTPYKTYP

JIOB

I1K-3.2
[IpoBoaut
paboTHI IO

obecrieyeHu
10 U TIOUCKY
HOBBIX
KOMITOHEHTOB
IS

MoaupUKaIH
U CBOMCTB

HaHOMaTrepua

JIOB

I1K-3.3
IIpoBogut
paboTHI IO

MOAM(pUKALH
U CBOMCTB

HaHOMaTrepua

JIOB

HUCCIIEIOBAHUN U
pa3paboTOK JJIst
MoauUKAITII
CBOMCTB
HaHOMaTEPHAJIOB
- Bo3moxkaocTHn
COBPEMEHHBIX
METOI0B
MoauUKAITII
¢busuKo-
XAMUYECKHX,
MeXaHHUYECKUX
CBOMCTB
MaTepHuasoB
- Tunuuneie
Je(hEeKThI
HaHOMaTEPHAJIOB U
CIIOCOOBI UX

BBISIBJICHHA

Ymemo:

- [Ton6upats
a/IeKBaTHBIC
METOAMKH
UCCIIEI0BaHUS
- AHanu3upoBarth U
COIIOCTaBJISATh
Hay4HbIC U
TEXHUYECKHE
3a71auu
- O6GpabaThIBaTh,
aHaTU3UPOBATh U
CHCTEMaTH3UPOBAT
b MH(OPMAITUIO O
NpPUYHHAX
BO3HUKHOBEHUS
Opaka
(HECOOTBETCTBUS)
IPY IPOBEICHUH
pabot 1o

Mo pHUKAITIT

- Cucremy
rocyapCTBEHHOM
aTTECTAlMHU U
cepTudUKaIIN
METOHO0B IS
MoOaH(pUKAITIH
CBOMCTB
HaHOMaTEPHAJIOB
[Tpon3BoaCcTBEHH
bl€ MOIIIHOCTH,
TEXHUYECKHE
XapaKTEPUCTHKH,
KOHCTPYKTHUBHBIE
0COOEHHOCTH U
PEXKUMBI paOOTHI
o0opynoBaHus,
npaBuja ero
JKCILTyaTaluu
IIPU TIPOBEICHUH
pabot 1o
Moau(UKaIuu
CBOICTB
HAaHOMAaTepHallOB
Ymemon:

- OCy1ecTBIATh
pacueTsl U
MOJIETTUPOBaHUE
HKCIIEPUMEHTA TI0
pe3yiabTaTam
HCCIIeJOBaHU
- [IpoBoguTh
IIOMCKOBBIC
paboThI IS
pa3paboTku
HOBBIX METOJIOB
MIPOU3BOJICTBA
HAHOMAaTepHAaJIOB
- PaccuuThsiBaTh
U OLICHMBATH

IOCICACTBUA

N TCXHUYCCKUM YCIIOBUAM,
HCIIOJIb3YCMBIM B
MIPOU3BOICTBE
HaHOMaTEPHaJIOB

- DTansl DOArOTOBKU
HaHOMAaTEPHUAJIOB U
HaHOCTPYKTYp K
nporeccy Moaupukanum
HUX CBOMCTB

Ymemos:

-OLIEHUBAaTh COOTBETCTBHE
HAaHOMAaTEepHaJIOB U
HaHOCTPYKTYD
TpeOOBaHUSIM
TEXHOJIOTHYECKHUX
UHCTPYKLUH (KapT),
TEXHUYECKON U
HOPMAaTUBHOM
JOKYMEHTAIUHU 110
IPOBEJEHUIO IIpoLecca
MOAM(PUKAIIHT KX
CBOMCTB

- OpraHu3oBbIBaTH U
KOOPJIMHHUPOBAThH paboTy
10 00ECTICYCHHUIO U TTOUCKY
HOBBIX KOMITOHEHTOB JIJIsI
MOAU(DUKALUU CBONCTB
HAaHOMATEPHaJIOB

- 0pOpMIIATDH PE3yAbTATHI
M3MEPEHUI TapaMEeTPOB
MO (PULIPOBAHHBIX
HaHOMaTEpHUAJIOB U
HAHOCTPYKTYD B
COOTBETCTBUHU C
TpeOOBaHUSIMU
TEXHUYECKON U
HOPMAaTHUBHOMN
JOKYMEHTaluu

Bnaoemw (unu Umemo
ONbIM 0CAMENbHOCMU):
HaBBIKAMHM aHAJIN3a
COBPEMEHHOTO COCTOSTHUS
METOJIOB JIJIsI
MOAM(HUKAIIIN CBOMCTB
HaHOMaTEPHAJIOB
- HaBBIKaMU TIPOBEIICHHUS
paboT 1Mo 00ecreueHu o u
MTOWCKY HOBBIX

KOMIIOHCHTOB JJIsA
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CBOICTB
HaHOMaTEPHAJIOB
Bnaoemo (unu

Hmemv onvim

IMIPUHUMACMBIX
OpraHru3alMOHHO-
YIOPABJICHYCCKHUX

pelIeHH Tpu

MOAM(HUKAIIIN CBOMCTB
HaHOMAaTepPHAaJIOB
- OIIBIT ITOATOTaBKU

HaHOMATCpHUaJIOB U

oesamenbHOCmu): IPOBEICHUU HaHOCTPYKTYp K
- OIIBITOM pabot o poLeccy MoAu(pUKAIUU
pa3paboTKu Mou(UKAIIH UX CBOICTB
METOAMK U CBOMCTB
WHCTPYKUUU 10 HaHOMaTEpHAaJIOB
nabopaTopHOMy Bnaoemyv (unu
KOHTPOJIIO Hmemsb onvim
MoaupUKaIII deamenvHoCmu):
CBOICTB - OMBIT
HaHOMaTEepHAJIOB MOHUTOpPHHIA
COOTBETCTBUS
- OIBITOM HACTPOEK
MPOBEACHUS o0opynoBaHus
aHaJIM3a HOBBIX TEXHOJIOTHYECKO
KOMIIOHEHTOB JUIsl | My HpoLeccy Npu
MoaupUKaIII IIPOBEICHUU
CBOWCTB HUCTIBITAHUHN
HaHOMaTEpHaJIOB HOBBIX
- OIBITOM HaHOMaTEepHaJIOB
VYcranoBku - OIBITOM
ONTUMAaIbHBIX MOATOTOBKU
rapamMeTpoB MpEeIIOKEHUHN 1O
paboTsI MIPOU3BOJICTBY
o0opynoBaHus HOBOT'O ITPOJIYKTa
IIpU IPOBEICHUU - OIBITOM
pabot 1o pa3paboTKu
MoauuKaIII TEXHOJIOTHYECKUX
CBOWCTB LIUKJIOB
HaHOMaTEPHAJIOB MIPOU3BOJICTBA
u3aenni
pa3IuyHOTO
(GYyHKINOHATIBHOT
0 Ha3Ha4YeHUsl,
OMpeIEIEMOTO
MIPUMEHEHUEM
HaHOMaTEPHAJIOB
I1K-5 11K-5.1 3namop: 3uamo: 3namop:




20

Onpenenser
napaMeTpel U
WHTEPBAJIbI
U3MEPEHUS
XapaKTEePUCT
UK
MaTepHaoB,
COJIepKAIINX
HAaHOKOMITOH
CHTBI

I1K-5.3
Odopmmsier
MIPOTOKOJIBI
pe3yabTaToOB
HU3MEPCHHS
XapaKkTEepUCT
UK
KOMITO3UITHO
HHBIX
MaTepHasoB

- Texanaeckue
TpeOOBaHMS,
MPEAbSIBISEMBIC K
CBIPBIO,
MaTepuaiam u
TFOTOBOM
IPOAYKLINH,
coJiepKaIux
HAHOKOMITOHEHTEI
- [Topsimox
oopMIIeHUS
TEXHHUYCSCKOH
JOKYMEHTAIU!
Ymuems:

- [TonGupatp
aJIEKBaTHBIE
METOIUKHU
HCCIEI0BaHUS
- CocTaBiITh
OIMCaHM
MIPOBOAMMBIX
HCCIIEAOBaHUM U
aHAJIM3UPOBATH UX
PE3yNbTaThI
Bnaoemo (unu
Hmemo onvim
0esaAmenbHOCIUL):
- HaBBLIKOM
KOPPEKTUPOBKHU
CYILLECTBYIOIIUX
METOI0B
HCCIICIOBAHMS C
y4eToOM
HEOOXOIMMOCTH
oTpeeNeHUs
HOBBIX
XapaKTePUCTHK
- HaBBLIKOM
odopmieHus
MIPOTOKOJIOB

HUCIILITAHUN

- YCJIOBHS
IKCIUTyaTaIluu
JUISL OTIpEICTICHUS
TEXHHYECKUX
XapaKTEPUCTUK
MaTepHaJIOB,
coJIepKaIIux
HAaHOKOMITOHCHTHI
- Permament
MIPOBEACHUS
71a00paTOPHOTO
KOHTPOJISI U
odopMIIeHUS
TEXHUYSCKOMN
JOKYMEHTAIu!
MIPOM3BOJICTBA
HaHOCTPYKTYPHUPO
BaHHBIX
KOMIIO3UIIMOHHBI
X MaTepHAJIOB
Ymemo:
MIPOBOANTH
aHaln3
COOTBETCTBUS
pe3ynbTaToB
BbIOOPOYHBIX
HUCIIBITaHUH
TEXHHYECKUM
TpeOOBaHUSM
- OdopmiATh
pabouyto
JOKYMEHTAIUIO B
COOTBETCTBHUU C
YTBEPKJACHHBIMU
HOpPMAaTHUBaMU
Bnaoemo (unu
Hmemsb onvim
OesaAmenbHOCmU):
- HAaBBIKOM
aHaau3a

TEXHOJIOTUUECKOU

-EnuHUIE 1 cucTeMBbl
U3MEpEeHHs (PU3NKO-
XHMHYECKHE
XapaKTEPUCTUK
MaTepHaioB,
CoJIepKaIIIX
HAaHOKOMITOHCHTHI
-CtaHapThl, IOJIOKCHUS,
WHCTPYKITUU U APYTHE
PYKOBOASAIIIHE
Marepuabl 1o
0(hOPMIICHUIO
IIPOTOKOJIOB PE3yJIbTaTOB
HU3MEPECHHS
XapaKTEPUCTUK
HAHOCTPYKTYPUPOBAHHBI
X MaTepHAJIOB
Ymemon:

- ONIPECIIATh IMapaMeTPhI
Y UHTEPBaJIbl N3MEPCHUS
XapaKTePUCTHUK
MaTepuaioB,
CoJIep KaIInX
HAHOKOMITOHCHTBI
- 0OPMIISITH POTOKOJIBI
pe3yNbTaTOB U3MEPEHUS
XapaKTePUCTHUK
HAHOCTPYKTYPHUPOBAHHBI
X KOMITO3ULIMOHHBIX
MaTepuajoB
Bnaoemo (unu Hmemo
Onblm 0eamenbHOCmu):
-HaBBIKOM OIPEICTICHUS
napaMeTpoB U
MHTEPBAIOB U3MEPECHUS
XapaKTePUCTHUK
MaTepHaoB.,
COJIeprKaIINX
HAHOKOMITOHEHTBI
- HABBIKOM O(OPMIICHUS

IIPOTOKOJIOB PE3YJIbTAaTOB
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nH(pOpMaInH, HU3MEPCHUSI
MOJTyYCHHOM Ha | XapaKTePUCTUK
pa3IMYHBIX HAHOCTPYKTYPHUPOBaHHBI
JTanax X KOMITO3UITOHHBIX
U3MEPCHUS MaTepHaoB
XapaKTEPUCTHK
MaTepHaloB,
COJIePIKALITIX
HAaHOKOMITOHCHTBI
- OTIBIT
JIOKYMEHTAJIbHO
0hOpMIIATH
pEe3yJbTaThI
U3MEPCHUS
XapaKTEPUCTHK
KOMITO3UITHOHHBI

X MaTcpuajioB

7.3 TumnoBble KOHTPOJIbHbIE 3aJlaHUsI WJIM HHbIe MaTepHaJibl, HeOOXOAMMBbIE
MJISI  OUEHKHM 3HaHWid, yYMEeHHMH, HaBbBIKOB H (WIH) ONbITA JeATEJIbLHOCTH,
XapaKkTepU3yINUX 3Tanbl (POPpMUPOBAHHUS KOMIIETEHHUN B Ipolecce OCBOCHUS
00pa3oBaTeJbHOM MPOrPaMMbI

7.3 TumnoBble KOHTPOJIbHbIE 3a[IaHUSI UJIM HHbIEe MAaTepPHaJIbl, HEOOXOAMMbIE
JJISE OUEHKHM 3HAHMHA, YMEHHH, HaBbIKOB H (WIH) ONbITA JAeATEeJbHOCTH,
XapaKTepu3ylmux 3Tanbl (GOpMHPOBAHMST KOMIIETCHUHUI B IMpouecce OCBOCHUS
OCHOBHOI MpodeccuoHATLHOM 00pPa30BaTEJIbHON MPOIrPAMMBbI

Tabnuua 7.3 - [lacmopT KOMIUIEKTa OILIEHOYHBIX CPEJCTB ISl TEKYLIErOo KOHTPOJIS

yCIIEBAEMOCTH
No Paznen (Tema) Konx xonTpO- Texnomor | OueHOYHBIE CPEACTBA Ornucanue
/T | TACIUTUTMHBI JTUpyeMon us HauMmeHoBaHue | NeNe IKan
KOMIICTEHIIH | GOpMHUPOB 3aJaHd | OIICHUBAHUS
(wnu e€ yacTu) | aHuA 51
Hanoxnacrepst I1K-1.2; TIK- JICKITHS, KOHTp. OIpOC, 1-5 cM. Tabma. 7.2
1 1.3; IIK-3.1; CPC, nma0. | 3amura 1a0. 1-3
I1K-3.2; TIK- paborta paboTsl
5.1; I[1IK-5.3
Hanoctpykrypst I1K-1.2; TIK- JIEKITHS, KOHTP. OIpOC, 1-5 cM. Tabm. 7.2
2 1.3; IIK-3.1; CPC, MPaKT. 3a/1aHKE 1
[1K-3.2; T1IK- TPAKT.
5.1; IIK-5.3 3aHATHE
3 | Tybymspusie IIK-1.2; TTK- JICKITHS, KOHTP. OIpOC, 1-12 | cm. Tabm. 7.2
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HAaHOCTPYKTYPBI 1.3; I1K-3.1, CPC, na0. | 3ammTa ja0. 1-4
I1K-3.2; ITK- pabora paboThI
5.1; I1IK-5.3
JBymepHbIe IK-1.2; [IK- TIeKIIHS, KOHTP. OIPOC 1-12 | cm. Taba. 7.2
HaHOCTPYKTYpbI 1.3; I1IK-3.1; CPC
4 I1K-3.2; TIK-
5.1; I1IK-5.3
Csoiictsa Beweets | [TK-1.2; TIK- JIEKIIHA, KOHTp. OIIPOC, 1-8 cM. Tabu. 7.2
B 1.3; TIK-3.1; CPC, ma0. | 3amura ja0. 1-3
5 | MAHOKPHETALMMICC | 1pc3 2. TIK- pabora, paboThI, MPAKT. 2
KOM COCTOSAHUU
5.1; IIK-5.3 MPaKT. 3a7aHue
3aHATHE
doroHHbIC I1K-1.2; TIK- JIEKIIHS, KOHTP. OIPOC 1-8 cM. Tabm. 7.2
KpHUCTaILIbI 1.3; IIK-3.1; CPC
6 I1K-3.2; TTK-
5.1; IIK-5.3
MarnutHsie I1K-1.2; TIK- JIEKIINA, KOHTp. OTIpOoC, 1-11 | cM. Tabu. 7.2
; Eﬁﬁi . 1.3; TIK-3.1; | CPC, na6. | 3ammra na6. 1-5
I1K-3.2; TIK- pabora paboThI
5.1; I1IK-5.3
Mexanuyeckue I1K-1.2; TIK- JIEKIINA, KOHTp. OTpOoC, 1-8 cM. Tabu. 7.2
8 ;‘:;IZ‘;‘:‘WM 1.3; [IK-3.1; CPC, IIPAKT. 3a/IaHue 3
[1K-3.2; T1K- MPaxT.
5.1; TIK-5.3 3aHsATHE
Mertonb I1K-1.2; TIK- JIEKIINA, KOHTP. OIpOC, 1-8 cM. Tabxa. 7.2
9 TIOJTyCHIA 1.3; TIK-3.1; CPC, MIPAKT. 3aaHHC 4
HAHOMATEPHaNoB TIK-3.2; TIK- MpaKT.
5.1; TIK-5.3 3aHsATHE
MeTopl I1K-1.2; TIK- JIEKIIHS, KOHTP. OTpOC, 1-9 cM. Tabma. 7.2
pasAciIcHIs 1.3; TIK-3.1; CPC, mab. | 3ammra 1a0. 1-5
10 HAHORACTHI O [K-3.2; T1K- pabora paboThI
pasmepy.
Hpoueccm 51, I1IK-5.3
caMOCOOpPKH B
HAHOCUCTEMaAX
Hanonurorpadus IIK-1.2; TIK- JICKIIUS, KOHTP. OIpOoC, 1-6 cM. Taba. 7.2
11 1.3; IIK-3.1; CPC, MpakKT. 3aJlaHue 5
[1K-3.2; T1IK- TPAKT.
5.1; I[IK-5.3 3aHATHC
Merozpt IIK-1.2; ITK- JEKLHUs, KOHTP. OIIpOC 1-7 cM. Tabi. 7.2
HCCIICJOBaAHUA 13’ HK_31, CPC
12 | Bemects B TTK-3.2: TIK-
HAaHOKpUCTAJIINYEC 5 1 . HK-53
KOM COCTOSAHUHU )
Cnekrpockonmieck | [TK-1.2; TTK- JICKITHSI, KOHT. OIpOC, 1-10 | cMm. Tabma. 7.2
1€ METO/LbI 1.3; [IK-3.1; CPC, 1a0. | 3amura 1a0. 1-5
13 ITK-3.2; TIK- pabora, paboThI, TIPAKT. 6
5.1; IIK-5.3 MPaKT. 3aJaHue
3aHATHE
AudpaxiuronHbie IIK-1.2; ITK- JIeKuus, KOHTP. OIIpOC 1-5 cM. Tab. 7.2
W, | 13TKSLcre
I1K-3.2; TIK-
5.1; IIK-5.3
15 [Ipumenenne IIK-1.2; TIK- JICKIIUS, KOHTp. OIpOoC, 1-13 | cm. Taba. 7.2
byHKIMORATBHBIX | 3; TIK-3.1; CPC, MIPAKT. 3a7aHue 7
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HaHOMAaTepHajoB I1K-3.2; TIK- MPAKT.
5.1; TIK-5.3 3aHATHE
Hanoonektponuka | [IK-1.2; ITK- JICKIIUS, KOHTp. OIpoC, 1-10 | cM. Tabu. 7.2
16 1.3; [IK-3.1; CPC, 1a0. | 3ammra 1a0. 1-5
I1K-3.2; TIK- pabora paboThl
5.1; I1IK-5.3
MonexynspHas IIK-1.2; TIK- JICKIIUS, KOHTp. OIpoC, 1-7 cM. Tabu. 7.2
17 SJICKTpOHHKA 1.3; TIK-3.1; CPC, MIPAKT. 3a/IaHue 8
[1K-3.2; TIK- MPaKT.
5.1; TIK-5.3 3aHATHE
Marepuansr ns ITK-1.2; TIK- JIEKITHS, KOHTP. OIPOC 1-10 | cm. Tabmn. 7.2
6HOHaHOT€XHOHOFI/I 13’ HK_31’ CPC
18 | TK-3.2; TIK-
5.1; ITIK-5.3

HpHMepBI THUIIOBBIX KOHTPOJIbHBIX 3aI[aHHﬁ I ITIPOBCACHU A
TCKYIICI'O KOHTPOJIA YCIICBACMOCTH

B wactu ¢popmupoBanus npodeccroHanbHbIX KOMIETEeHIUH 110 TeMme « TyOynspHbie
HAaHOCTPYKTYpPbl» B KauyecTBE IMpUMeEpa MPOBEPOUYHBIX 3aJaHUl MOTYT HCIOJIb30BaTHCA
ClIeIyIOIIHE:

1. [IlpuBenure cHocoObl TOJYYEHHsS] YIIEPOJIHBIX HAHOTPYOOK, YKaXKHUTe
JOCTOMHCTBA U HEJJOCTATKU 3TUX METO/IOB.

2. YKaxuTe IBUKYIINE CUIIBI POCTa YIIIEPOIHBIX HAHOTPYOOK.

3. Kakue »1eKTpoHHbIE CBOWCTBA MOTYT MpOSBISATH YIJIEPOJHBIE HAHOTPYOKH B
3aBUCUMOCTH OT CTPOEHMSI M BeKTopa xupaJbHOcTH? Kak MOXHO yIpaBisTh
AJIEKTPOHHBIMU CBOMCTBAMHU YTJIEPOIHBIX HAHOTPYOOK?

IIpumepHbIi epeYyeHb TeM KYPCOBbIX IPOEKTOB:

CnaBbl ATIOMAHHUS B XUMUYECKOU TEXHOJIOTHH.
CnaBel TUTAHA B XUMHUYECKOM TEXHOJIOTHH.
CniaBel Maruus XUMHUYECKOU TEXHOJIOTHH.
JlakoKkpaco4YHbI€ 3aIUTHBIE TOKPHITHUS.
MeTtamn4ecKkue 3aluTHBIE TOKPBITHS.
buoxumuueckas koppo3usi.

MexaHu3MBbl HIEKTPOXUMUYECKOMN 3aIMTHI.

NooahkowdE

TpebGoBanust K CTPYKType, COJEp:KaHUI0, 00beMy, OPOPMIIEHUIO KYPCOBBIX paboT
(KypCOBBIX MPOEKTOB), MPOIIEAYPE 3aALIUTHI, & TAK)KE KPUTEPUHU OLIEHKH OMPE/ICIICHBI B:

- craggapre CTY 04.02.030-2017 «KypcoBbsle pabGoTbl (IIPOEKTHI).
Brimycknpie  kBanmudukau-onHeie pabotel. OOmme TpeboBaHWS K CTPYKType U
0(pOPMIICHUION;

- nonoxenuun I  02.016-2018 «O OamIbHO-PEUTUHTOBOM CHCTEME
OILICHWBAaHHUS PE3yJbTAaTOB O0Yy-4CHHs MO AWCHMILIMHAM (MOAYJSIM) W TPaKTHKaM TIpH
OCBOEHUHU 00YUYaIOIIUMUCS 00pa30BaTEIbHBIX MTPO-TPAMMY;

- METOAMYECKHUX yKa3aHUSAX TIO BBINOJHEHUIO KypCOBOW pabOThI (KypCOBOTO
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IIPOEKTA)

Ilpomedsicymounas ammecmayus TO TUCUMIUIMHE TPOBOAMTCSA B (opme 3adera.
3a4eT MpoBOJUTCS B BUJIE OJIAHKOBOTO U KOMITBIOTEPHOTO TECTUPOBAHUS.

Jnsg  TecTHpoBaHUS HCIHOIB3YIOTCS KOHTPOJbHO-U3MEPUTENIbHBIE MAaTEPHUaIbI
(KMIM) — BomipocCHI U 3aJ1aHKs B TECTOBOM (popMe, COCTaBIIAIOMME OaHK TECTOBBIX 3aaHUHN
(bT3) mo nuctumInMHe, YTBEPKJACHHBIN B YCTAHOBJICHHOM B YHUBEPCHUTETE TOPSIIKE.

[IpoBepsieMbIMM Ha TIPOMEKYTOYHOM AaTTECTAIlMU DJIEMEHTAMHU  COJIEp>KaHUs
SIBJISIFOTCSI TEMBI IUCIIUILIMHBI, YKa3aHHbIC B pa3jeiie 4 HAacToAIIeH mporpamMbl. Bece Tembl
muctuumuinHbl otpaxkenbl B KMIM B paBHbiX poinsax (%). BT3 Bkitouaer B ceOst He MeHee
100 3amanuii ¥ moctostHHO TmomnonHseTrcs. bT3 xpanuTcs Ha OyMaXHOM HOCHUTENE B
coctaBe YMM u snekrpornHom Bujae B DMOC yHuBepcurera.

Jlns1 mpoBepKU 3HaHul UCTIONB3YIOTCS BOTIPOCHI M 33JIaHKS B Pa3IMYHbIX (popmax:

— 3aKpBITOH (C BLIOOPOM OJTHOTO WUIM HECKOJIBKHX IMPABUIIHBHBIX OTBETOB),
— OTKPBITOM (HE0OXOAUMO BIIMCATh PABUIIBLHBIN OTBET),

— Ha yCTaHOBJICHUE MPABUIIBHON MOCIEA0BATEIIBHOCTH,

— Ha YCTaHOBJIEHUE COOTBETCTBUS.

Vmenus, uasviku (unu onvim OesmenbHOCMU) U KOMNemeHyuu TPOBEPSIOTCI C
IIOMOILBIO KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIX 3a7a4 (cUTyalMOHHBIX,
IIPOM3BOJICTBEHHBIX MJIM KEHCOBOTO XapakTepa) U pa3IndHOro BHJia KOHCTPYKTOpPOB. Bee
3aJlayd  SIBJSIFOTCA  MHOT'OXOJOBBIMH. HeEKOTOpbhIe 3amaud, TMPOBEPAIOIINE YPOBEHB
c(hOpPMHUPOBAHHOCTH KOMIICTCHIIUM, SIBJISIOTCS  MHOTOBapHaHTHBIMH. YacThb yYMEHHH,
HaBBIKOB M KOMIICTEHIIMM TPSMO HE OTpakeHa B (POPMYIHUPOBKAX 3aJlady, HO OHH MOTYT
OBITH TPOSIBJIICHBI 00YYAIONTUMHUCS IIPH UX PEIICHUH.

Pe3ynbTaThl  MPaKTHYECKOW  MOATOTOBKHM  (VMeHus, Hasviku  (Uiu  Onblm
OessimenbHOCmu) U KoMnemenyuu) TPOBEPSIOTCA C IMOMOIIBIO KOMIIETEHTHOCTHO-
OPUEHTUPOBAHHBIX 3a/Ja4  (CUTYaI[MOHHBIX, MPOMU3BOJCTBEHHBIX WJIM KEWCOBOTO
XapakTepa) U pa3IMuHOro BUAa KOHCTPYKTOPOB.

Bce 3agaum  sBisitoTCST MHOTOXOJOBBIMH. HekoTopwie 3amaud, MPOBEPSIOIINE
ypOBEHb C(HOPMUPOBAHHOCTH KOMIICTCHIIUM, SIBJISIIOTCS ~ MHOTOBapHaHTHBIMH. YacThb
YMEHHUM, HAaBBIKOB M KOMIICTCHIIUH IIPSAMO HE OTpakeHa B (POpMyIMPOBKAX 3aj1a4u, HO OHH
MOTYT OBITH MTPOSIBICHBI 00YYAIONMTUMHUCS MTPU UX PEIICHUH.

B xaxneii BapmanTt KM BrirowaroTcs 3aJaHusl MO KaXIOMYy ITPOBEPSIEMOMY
AIIEMEHTY COJEp’KaHUS BO BCEX TNEPEUMCICHHBIX BBIIIE (OpMax U Pa3HOTO YPOBHSA
cnoxxknoctn. Takoi ¢dopmar KHMM mno3Boisier OOBEKTUBHO OMNPENCIUTh KadyeCTBO
OCBOEHHUS OOYYarOIIMMHUCS OCHOBHBIX 3JIEMEHTOB COJIEP>KaHUSI TUCLUMIUIMHBI U YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIICTCHIIHIA.

B xaxneii Bapmant KM BrirowaroTcs 3aJaHusl MO KaXIOMYy ITPOBEPSIEMOMY
AIIEMEHTY COJEp’)KaHUS BO BCEX IEPEUMCICHHBIX BBIIE (OpMax U Pa3HOTO YPOBHS
cnoxxknoctn. Takoir ¢dopmar KHMM mno3Boiser OOBEKTHBHO OMNPENCIUTh KadeCTBO
OCBOEHHUS OOYYarolMMUCS OCHOBHBIX 3JIEMEHTOB COAEPKaHUSl TUCIUIUIMHBI U YPOBEHb
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c(hOpMHUPOBAHHOCTH KOMITETEHITUH.

[TpuMepsl TUTIOBBIX 3aIaHUK TSI IIPOBEACHUS IIPOMEKYTOYHOM aTTeCTAllH
oOydJarommxcs

3ananue B 3aKphITON (hopme:
1. MarauTtHbIe HOCUTEIN HHPOPMAITTH
2. KOoHCTpYKIIMOHHBIE HAHOMATEPUAIBI JIJIs1 MEUIIMHBI
3. Ilnenku Jlenrmropa-biomkert

3anmanue B OTKPBHITOHN Qopme:

4. B pesynbrare aHajinM3a HAYaJIbHOI'O y4YacTKa KPUBOM HAMAarHWYMBAHMSI MarHUTHOM JKUJIKOCTH
MOJKET OBbITh MOJydyeHa UH(popManus o: 1) pacrpeaesieHul 4acTUL] MarHUTHON JKUAKOCTH IO pa3Mepam;
2) camMbIX MEJKMX MarHMTHBIX HaHOYACTHIAX; 3) MAarHUTHBIX HAaHOYACTHUIAX, COCTABIIIONINX Hanbolee
KpYyIHYI0 (hpakiuio; 4) cpegHeM pa3Mepe MarHUTHBIX HAHOYACTHIL

3ajaHne Ha YCTAHOBJIEHUE MPABUWIBHOM MOCIEA0BATEIBHOCTH
VY CTaHOBUTH MOCJIEIOBATEIBHOCTh METAJJIOB C HAPACTAIOIIUM YJIEIbHBIM BECOM?
1.Cumner, 2.2Kene3o, 3.010B0

KoMIIeTEeHTHOCTHO-OpUEHTUPOBAaHHAS 3a7a4a:
Haueptuth quarpamMmy COCTOSIHHS KEJIE30-UEMEHTUT

[TOJIHOCTBIO OLIEHOYHBIE MaTepHaabl M OIECHOYHBIE CPEACTBA JJI MPOBEICHUS
IPOMEKYTOYHOM aTTECTAlMK 00yJarONIUXCs MPeICTaBIeHBI B Y MM 10 AUCIUTIIINHE

7.4 MeToanyecKkue MATepHAJIbl, ONpeaeasiioniie NPoUeayPbl OLEeHUBAHUS
3HAHU, YMEeHUd, HABBIKOB U (MJIM) ONBbITA J€ATEJIbHOCTH, XaPAKTEPHU3YIOIIMX ITATbI
¢dopmupoBanusi KOMIETEHIIMA

[Ipotienypsl olleHMBaHMS 3HAHUM, YMEHUHN, HABBIKOB U (HMJIM) OMBITA JEATEILHOCTH,
XapaKTepU3yIOMMX ATarnbl (OPMHUPOBAHUS KOMIIETCHIIUN, PETYIUPYIOTCS CIIEIYIOITUMU
HOPMAaTHBHBIMU aKTaMH YHHUBEPCUTETA!

— nonoxenue II 02.016-2018 OO6anIbHO-PEUTUHTOBOM CHCTEME OILICHUBAHUS
pe3ynbTaToB OOy4YEHHs] MO JUCHUIUIMHAM (MOJYJIAIM) U MpakTUKaM IpPU OCBOEHUU
00yJaromuMucs 00pa30BaTEIbHBIX ITPOTPaMM;

— METOJMYECKHE YKa3aHus, HCIOJb3yeMble B 00pa30BaTeIbHOM MpPOIIECCE,
YKa3aHHBIC B CIHCKE JINTEPATYPHI.

[nsa mexywezo konmponsa ycnesaemocmuy o TUCUUILUIMHE B PaMKax JEHCTBYIOLIEH
B YHHUBEPCUTETE Oa/UNIbHO-PEHTHHTOBON CHUCTEMBI MPUMEHSETCS CIEAYIONUNA TOPSIO0K
HAYUCJICHHS 0aJIIOB:

Ta6muma 7.4 — Iopsimok Haunciaenus 6amios B pamkax bPC

Ne ®opmMa KOHTPOJIA MunumanbHbIi Oamn MaxkcuManbHbIN a1

Gan | IpPUMEYaHue Gan | IpPUMEYaHUE




26

6 cemecTp

1 KonTponbHbli oripoc 1o teme 1 3 OTBeTuI paBUIIbLHO 6 OTBeTnI1 IpaBUIILHO
MeHee YeM Ha 0oJjee yeM Ha
MIOJIOBUHY BOIPOCOB II0JIOBHHY BOTIPOCOB
2 KonTposnbHblii onipoc 1o teme 2 3 OTBETUI TPAaBUIIBHO 6 OTBeTHI IpaBUILHO
MEHee 4eM Ha Oosee ueM Ha
MOJIOBUHY BOIPOCOB MOJIOBUHY BOIPOCOB
3 KonTponbHbli onpoc 1o Teme 3 3 OTtBeTu paBUIIbLHO 6 OTBeTnI1 IpaBUIILHO
MeHee YeM Ha 0oJjee yeM Ha
MIOJIOBUHY BOIPOCOB II0JIOBHHY BOTIPOCOB
4 KoHTposnbHbIi onpoc 1o Teme 4 3 OTBeTHII TPAaBUIILHO 6 OTBeTUI TPaBUIIBHO
MEHee 4eM Ha Oosee ueM Ha
MOJIOBUHY BOMPOCOB MOJIOBUHY BOMPOCOB
3) KoHTpomabHbIi onpoc 1o Teme 5 3 OTBeTu paBUIILHO 6 OTBeTHI1 paBUIILHO
MEHee YyeM Ha 0ojee yeM Ha
NI0JIOBUHY BOTIPOCOB II0JIOBUHY BOTIPOCOB
6 KonTtpomnbHbIil onpoc 1o Teme 6 3 OTBeTuI paBUIIbHO 6 OTBeTHI1 paBUIILHO
MEHee YyeM Ha 0ojee yeM Ha
MOJIOBUHY BOTIPOCOB MOJIOBUHY BOIPOCOB
7 3amura 1ab0paTopHOi paboTh 2 Beimonnwu, oTBeTHI 4 Brimonnun, orBeTHn
Nel MEHEE YeM Ha Ha BCE JIOINOJIHHU-
MOJIOBUHY BOTIPOCOB TeJIbHBIE BOMPOCHI
8 3amuTa 1a00paTOpHON PabOTHI 2 BeImomHmI, 0TBeTHI 4 BeimomHmn, oTBeTHI
No2 MEHEEe YeM Ha Ha BCE JJOMOJIHU-
NI0JIOBUHY BOTIPOCOB TEJIbHBIE BOTIPOCHI
9 3amura 1ab0paTopHOi paboTh 2 Beimonnwu, oTBeTHI 4 Brimonnun, orBeTHn
Ne3 MEHee YeM Ha Ha BCE JIOMOJIHU-
N0JIOBUHY BOIIPOCOB TEJIbHBIE BONPOCHI
Utoro: 24 48
ITocemaemocThb 16
DK3aMeH 36
NTOI'O: 24 100
7 cemecTp
KoHTposbHBII onpoc 1o Teme 7 3 OTBeTuI nNpaBUIIbLHO 6 OTBeTHI1 paBUIIbLHO
MEHee 4eM Ha Oosee ueM Ha
MTOJIOBHHY BOIIPOCOB TI0JIOBUHY BOTIPOCOB
KontpomnbHblit onpoc 1o teme 8 3 OTBeTus NpaBUILHO 6 OTBeTn1 NpaBUIBLHO
MEHee YyeM Ha 0osee yeM Ha
MI0JIOBUHY BOIIPOCOB IIOJIOBUHY BONPOCOB
KoHTposbHBII onpoc 1o Teme 9 3 OTBeTWII MPaBUIIBHO 6 OTBeTni NpaBUIBHO
MEHee 4eM Ha Oosee ueM Ha
MTOJIOBHHY BOIIPOCOB MTOJIOBHHY BOIIPOCOB
KoHTpombHbIi onpoc 1o Teme 3 OTBeTHs NpaBUILHO 6 OTBeTn1 MpaBUIBHO
10 MeHee YyeM Ha 0osee yem Ha
MIOJIOBUHY BOIPOCOB MIOJIOBUHY BOIIPOCOB
KoHTposbHbIi O1Tpoc 1o Teme 3 OTBeTUI IPaBUIIBHO 6 OTBeTHI NpaBUILHO
11 MEHEee YeM Ha Oosee ueM Ha
I0JIOBUHY BOIIPOCOB MI0JIOBUHY BOIPOCOB
12 KoHTposbHbIi O1poc 1o Teme 3 OTBeTUI IPaBUIIBHO 6 OTBeTHI NpaBUILHO
12 MEHEee YeM Ha 6osee ueM Ha
MTOJIOBHHY BOIIPOCOB MTOJIOBHHY BOIIPOCOB
13 3amuTa 1a60paTopHON PabOTHI 3 Boinonamn, oTBeTUI 6 Boinonamn, oTBeTUN
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Ne4 MEHEe YeM Ha Ha BCE JOIOJIHU-
TIOJIOBUHY BOIIPOCOB TEJIHHBIC BOMPOCHI
14 3amura 1ab0opaToOpHON PabOTHI 3 Belimonam, oTBETHI 6 Beimonamn, oTBeTHI
Ned MEHEE YeM Ha Ha BCE JIONOJIHU-
MOJIOBUHY BOIIPOCOB TeJIbHBIE BOMPOCHI
Uroro: 24 48
ITocemaemocts 16
DK3aMeH 36
HUTOI'O: 24 100
ceMecTp
13 KoHnTponbHbI# o1lpoc 1o TeMe 3 OTtBeTu npaBUIIbHO 6 OTBeTnI1 IpaBUIILHO
13 MeHee YeM Ha 0oJjee yeM Ha
MIOJIOBUHY BOIIPOCOB IIOJIOBHHY BOTIPOCOB
14 KoHTpobHBIN ompoc 110 TeMe 3 OTBeTHII TPAaBUIILHO 6 OTBeTUI TPaBUIIBHO
14 MEHee YeM Ha 0osee yeM Ha
MOJIOBUHY BOTIPOCOB MOJIOBUHY BOMPOCOB
15 KoHTpoJIBHBII OIpOC 11O TEME 3 OTBeTuI npaBUIIbHO 6 OTBeTHI1 paBUIILHO
15 MEHee YyeM Ha 0ojee yeM Ha
TIOJIOBUHY BOTIPOCOB II0JIOBUHY BOTIPOCOB
16 KoHnTponbHbIi oripoc 1o Teme 3 OTBeTuI MpaBUIbHO 6 OTBeTHII TPaBUIBHO
16 MEHee YyeM Ha 0oJsee yem Ha
MOJIOBUHY BOTIPOCOB MOJIOBUHY BOIPOCOB
17 KoHTposbHBII OnpoC 110 TEME 3 OTBeTuI NpaBUIIbLHO 6 OTBeTHI1 paBUIIbLHO
17 MEHee YyeM Ha 0ojee yeM Ha
TIOJIOBUHY BOTIPOCOB IIOJIOBUHY BOTIPOCOB
18 KonTponbHbIi ompoc 1o Teme 3 OTBeTHI MpaBUILHO 6 OTBeTHII TPaBUIBHO
18 MEHee YyeM Ha 0osee yem Ha
TIOJIOBUHY BOIIPOCOB MOJIOBUHY BOIPOCOB
19 3amura 1ab0paTopHOi paboThI 3 Brimonnu, oTBeTHI 6 BoinonHu, oTBeTHI
Ne6 MEHee YyeM Ha Ha BCE JIOMOJIHU-
TIOJIOBUHY BOIIPOCOB TeJIbHBIC BOMPOCHI
20 3amuTa 1a00paTOpHON PabOTHI 3 BeImomHmI, 0TBeTHI 6 BeImomHmI, 0TBeTHI
Ne7 MEHee YyeM Ha Ha BCE JIOTIOJHU-
TTOJIOBUHY BOIIPOCOB TEJHHBIC BOTIPOCHI
Wroro: 24 48
ITocermaemocTs 16
DK3aMeH 36
NTOTI'O: 24 100

s npomedsxxcymounot ammecmayuu  00YHAOWUXCAL,
TECTUPOBAHMS, HCIIOJB3YETCS CIEAyIolas METOAMKA OLICHUBAHUS 3HAHUW, YMEHUH,

IIPOBOJIUMON B  BHJIE

HaBBIKOB M (WJM) ombITa AesTeabHOCTH. B kaxnom Bapuante KUM —16 3apmanuii (15
BOIIPOCOB U OJIHA 33]1a4a).

Kaxp1ii BEpHBIN OTBET OLICHUBAETCS CJICTYIONTUM 00pa3oM:

— 3a7laHue B 3aKpbITON popme —20amna,

— 3aJlaHie B OTKPBITON (hopme — 2 Gana,

— 3aJ]aHUe Ha YCTAHOBJICHHUE MPABHIILHON TTOCIEOBATEIPHOCTH — 2 Oasia,

— 3aJ[aHie Ha YCTAaHOBJICHHE COOTBETCTBUA — 2 Oasuia,

— peuieHue KOMIETEHTHOCTHO-OPUEHTUPOBAHHOM 3a1auu — 6 0asioB.

MakcuManbHOE KOJIMYeCTBO 0aJIOB 3a TeCTUpOBaHUE —36 OaslIoB.



28

8 [IlepeyeHb OCHOBHOWI W JIONOJHHUTEJbHOW Yy4YeOHOWl JIMTEpPaTyphbl,
HEe00X0AMMOi 1J151 0CBOCHUSA M CHUIIMHBI

8.1 OcHoBHasi yueOHas1 iUTEpPaATypa

1. Enmucees, A. A. ®ynknuonansubie HaHOMaTepuaibl [Tekcer] : yuebHoe mocodue /
A. A. Emucees, A. B. Jlykamun; nox pen. FO. JI. TperssikoBa. — M. : ®UIMATIIUT,
2010. - 452,[4] c.

2. HanouHXeHepUsi XUMUYECKUX KOMIIOHEHTOB CHUCTEM OYHUCTKH U PETreHEepaIuu
BO3/lyXa [DJEKTpOHHBIM pecypc]| : ydeOHoe mocobue sl CTYACHTOB HAmpPaBIICHUS
noarotoBku «Hanounxenepusi». / H. @. ['magsimes [u ap.] ; MunucrepctBo oOpa3zoBaHus
u Hayku Poccuiickoit ®enepammu, DenepanbHOE TOCYIapPCTBEHHOE OIOHKETHOE
oOpa3oBaTeNbHOE  YUPEXKJACHHE  BBICHIETO  MPOQPECCHOHANBHOIO  00pa3oBaHUS
«TaMOOBCKHUIl TOCYAapCTBEHHBIM TEXHUYECKUN YHUBEpPCUTET». — TaMO0B : M3naTenbeTBoO
®I'BOY BIIO «TI'TY», 2015. - 116 ¢. - Pexxum goctyma : http://biblioclub.ru/

8.2 JlonmosiHuTEIbHAA YUeOHAas JIUTEepaTypa

1. MarepuanioBenenue [DneKTpoHHBIH pecypc] : kypc nekmuit / FO3TY ; cocr.
E. B. Arees. — Kypck : FO3I'Y, 2013. - 131 c.

2. llonynun, B. M. AKycTuyeckue CBOWCTBa HAHOJUCIEPCHBIX MAarHUTHBIX
xuakoctent [Tekct] : moHorpadus / B. M. [lonyaun. — Mocksa : DUZMATIIUT, 2012. -
384 c.

3. MarepuanoBeeHue U TEXHOJIOTMS KOHCTPYKLUMOHHBIX MaTepuanoB [Tekcrt] :
yueOHuk / moxa pea. B. b. Ap3zamacoBa, A. A. Uepenaxuna. — 3-e usn., crep. — M.:
«Axanemusi», 2011. — 448 c.

8.3 IlepevyeHb MeTOANYECKUX YKAZAHUI

1. MarepuaioBeiecH€ HAaHOCTPYKTYPUPOBAHHBIX MAaTEpUATIOB [DIJIEKTPOHHBIM
pecypc] : METOMYECKHE yKa3aHUsS K BBIIOJHEHUIO J1a00paTOPHBIX paldoT ISl CTYA€HTOB
HamnpayieHus moaroroBku 28.03.01 / FOro-3am. roc. yH-T; cocT.: A. M.Ctopoxenko, U. A.
[ITabGanoga, I1. A. Psnonos. — Kypck : FO3T'Y, 2017. - 76 c.

2.MatepuanoBelcHUE HAHOCTPYKTYPUPOBAaHHBIX MaTepuaioB [DIEKTPOHHBIH
pecypc] : MeToAMUYECKUE YKa3aHUs K BBITOJHCHHIO MPAKTUYECKUX PaOOT JJIsl CTYACHTOB
cnenuansHoctd 28.03.01 / KOro-3am. roc. yH-T; coct.. A. M. Cropoxenko, M. A.
[la6anosa. — Kypck : FO31'Y, 2018. - 19 c.

3. MarepuanoBeneHue (OCHOBBI, KOMIIO3UIIMOHHBIE M HAHOCTPYKTYpHUPOBAHHBIC
MaTepUaibl): METOJUYECKHE PEKOMEHAALMU AJII CaMOCTOSITENIbHON paboOThl CTYAECHTOB
HanpasiieHus: moaArotoBku 28.03.01«HaHoTexHOMIOTMH W MHUKPOCHUCTEMHAss TEXHUKa» /
FOro-3an. roc. yu-1; coct.: M. A. [lla6anosa. — Kypck, 2021. - 11 c.

4. MarepuanoBefieHe (OCHOBBI, KOMIIO3UIIMOHHBIE M HAHOCTPYKTYpPUPOBAHHBIC
MaTepuaibl): METOAMYECKHE PEKOMEHJAIMM IO BBINOJHEHUIO KypCOBBIX padoT
(npoektoB) cryneHTamu HanpasieHus noarotoBku 28.03.01 «HanorexHomnorunm u
MUKpocucTeMHas TexHuka» / HOro-3am. roc. yH-T; coct.. WU.A. IllabanoBa, A.M.
Cropoxenko. — Kypck, 2021. - 10 c.

8.4 Jlpyrue y4ye0HO-MeTOAUYECKHE MATEPHUAIbI
B y4ueOHOM mpoliecce UCTOIb3YIOTCS MaTepuaibl, OMyOJIMKOBAHHbBIE B OTPACIEBbIX
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HayYHO-TEXHUYECKUX KypHaax u CIIpaBOYHHKAX «MarepuanoBecHUE»,
«HanoTexHuka», «Bompocel MaTepranoBeICHUs», a TAKXKE B YICOHBIX KHHO(DUIIbMAX.

9 Ilepeuenb pecypcoB HHGPOPMANMOHHO-TEJTEKOMMYHUKAIIMOHHON CeTH
HNHTepHeT, HEOOXOIUMBIX JJI5l 0CBOEHHUS TUCHUTLIHHBI

Hcnons3oBanne HHPOPMAITMOHHBIX TEXHOJIOTHIA MPEeIyCcMaTpUBaeT MCTIOIh30BaHUE
CIIEIYIOITUX PECYPCOB:

Poccuiickas I'ocynapctBennas bubnuoreka http://www.rsl.ru/

Hayunas snektponnas 6ubnuoteka http://txt.elibrary.ru/

Hayunas OuOmmoreka MOCKOBCKOTO TOCYAapCTBEHHOTO YHHBEPCUTETA UM.
M.B.JIomonocoBa http://www.lib.msu.su/index.html

Hamwonanpnass OuOmmoreka Ykpamasl uMmenn B.M. Bepnaackoro, Kues
http://www.nbuv.gov.ua/

OTkpbITas pycckas aneKkTpoHHas oubaunoteka http://orel.rsl.ru/index.shtml

Hayunas Oubmmoreka CankT-IleTepOyprckoro rocyaapCTBEHHOTO YHUBEPCUTETA
http://www.lib.pu.ru/

®ynnamentanbHag oudmmoreka CIIGITIY http://www.unilib.neva.ru/rus/lib/

10 MeToanueckne ykazaHus 1Jis1 00y4al0MMXCsl 0 OCBOEHMIO IHCHMIJIMHbI

N3yyeHne AMCUMIUIMHBI NPOBOAMUTCS HA OCHOBE Y4EOHHMKOB, YYEOHBIX MOCOOUN U
KOHCIIeKTa Jekuuid. B paboueld mnporpamme JUCIHUIUIMHBI TPEICTABICHBI CIHUCOK
00s13aTeIbHOM U JIOMOJHUTEIBHON JUTEpaTyphl U METOAMUYECKUX YKa3aHui. KoHcmekT
JEKIUN CTYAEHTHI 00513aHbl BECTH Ha 3aHATUSX.

CamocTtosaTenbHass paboTa MPOBOAUTCA HEMOCPEACTBEHHO TMOCJIE JIEKIMH MU
IpelHa3HauyeHa B OCHOBHOM JUId 3akpelyieHuss Kypca u Oonee TIIyOOKOro
CaMOCTOSITEJIBHOTO M3y4€HHUs IpoWjeHHoro wmarepuana. CamocrosTenpHas paboTa
CTYJAEHTOB BKJIIOYAeT B ce0s pabOTy ¢ KOHCIIEKTOM JIEKIUH M YTEHHUE JONOJHUTEIBHOM
JUTEPATYPBI IO U3YUEHHOMY Kypcy. PaboTa ¢ KOHCIIEKTOM JEKIUU NPEAIoIaracT aHajln3
JEKIIMOHHOTO MaTepuana, BHECEHHME JIONOJHEHWA W Pa3bsCHEHMH TaM, TI/€ 3TO
HeoOXoauMo (He ycmen 3amucaTrh B ayJUTOPUHU, OYEHb CIIOKHBIA MaTepuasl, KOTOPbIN
TpeOyeT yTOYHEHHUsI 110 CIOBAPIO WM APYroi y4eOHO-METOAMUYECKON TUTepaType u T.1.).
Oty paboTy Leaecoodpa3HO MPOBOAUTH MOCIE JEKIUH, TOKA JIETKO MOXXHO BOCCTaHOBUTH
OOBsICHEHHs TpernojaBareis. [JIaBHBIMU NPUHLMIIAMUA OpPTraHU3alMU CaMOCTOSTENIbHOM
paboOThl JOJKHBI CTaTh PETYJISPHOCTh U CHUCTEMATUYHOCTh, YTO TO3BOJUT IIyOOKO
pazo0paTbcsi BO BCEX H3Yy4YaE€MbIX BOMPOCAX, aKTUBHO YYacTBOBATh B JHMCKYCCHSIX Ha
3aHATUSAX U B KOHEUHOM UTOr€ YCHEIIHO CAATh 9K3aMEH.

IIpouecc BBINOIHEHMSI JIAOOPATOPHBIX PA0OT MOXKHO PacCUJICHUTh Ha CIEAYIOLIUE
OCHOBHBIE OIlEpali: TEOPETUYECKOE M3Y4YEHHE MaTepuaia; IMOATOTOBKa HEOOXOIUMOIo
000pyZOBaHUs; OCBOCHHE METOAMKHA NPOBEICHHUS SKCIEPUMEHTAIBHOM 4YacTh padOThI
(cocTaBiieHHE AJITOPUTMA); HEITOCPEICTBEHHOE BBIMOJIHEHUE PabOThl; 00pabOTKa U aHAIU3
NOJIyUYEHHBIX JIaHHBIX; HamucaHue otuera. OT4yeT Mo JabOpaTopHOM paboTe MOKEH
COJEPKaTh CIAEAYIOLIUE OCHOBHBIE 3JIEMEHTHI: Ha3BaHUE U HOMED J1a00paToOpHOMl padoThl,
3aJJaHUE U LeJb JJaOopaTOpHOU padOThl, ONMCAHUE X0/1a PAa0OThI, OJYUYEHHBIE PE3YIIbTAThI
Y MX aHaJIN3, BBIBOJIBI 110 padoTe.

OcHOBHasl LIeIb CaMOCTOSITENBHOM pabOThl CTYJIEHTA MPU U3YUYEHUH JUCLUIUIMHBI -
3aKpENUTh TEOPETUUECKHUE 3HAHUS, IOJY4YEHHbIE B IPOLECCE JEKUHMOHHBIX 3aHATHH, a
Takke c(OpMUPOBATH NMPAKTUUECKUE HABBIKM CAMOCTOSITEJILHOTO aHalu3a 0COOEHHOCTEN
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JUCIUATIIINHEI.

11 Ilepeyenbr UHGPOPMAUMOHHBIX TEXHOJIOTHMH, HCHOJb3YyeMbIX MNpPH
OCyIlIeCTBJIEHHMH 00pa30BaTeJIbHOI0 Mpouecca Mo JMCUMILVINHE, BKJIIOYAs INepevyeHb
NporpaMMHOro ootecrniedeHuss ¥ HHGPOPMANMOHHBIX CHPABOYHBIX cHCTeM (NPH
HE00X0UMOCTH)

B npoiiecce MpenoiaBaHus JTUCUUTUTMHBI «MarepuanoBeieHue
HAaHOCTPYKTYPHUPOBAHHBIX MaTepPHUAIOB) UCIIOJB3YIOTCS KOMIIbIOTEPHbIE
MPE3CHTAIIMOHHBIE ~ MAaTEPHANIbl, COMPOBOXKIAIOIIME  JICKIIMOHHBIM  MaTepual U
WJUTIOCTPUPYIOIINE BHITIOTHEHUE 33JJaHUN K TaOOpaTOPHBIM paboTam.

JleKIMOHHBIE 3aHATHUSI COMPOBOXKIIAIOTCS MPE3EHTAIMOHHBIMH JIEMOHCTPAIUSIMU B
dopmare .pdf u .ppt, mpoermupyeMbIMH Ha O3KpaH C IEIbi0 0o0Jiee HArJISIIHOTO
MPEACTABIICHHS U3JIara€MOro TEOPETUYECKOr0 MaTepurarna.

LibreOffice (becmatnas, GNU General Public License)

12 Onucanme MaTepHAIbHO-TEXHHMYECKOWH 0a3bl, He0OXOqUMON  JJs
ocylIecTBJIeHHs 00Pa30BaTeJIbHOI0 MPoLecca Mo AUCHUILIUHE

JInst ocymiecTBiIeHUs! MPAKTUYECKON MOATOTOBKH OOY4YaroOIIMXCS MpU peann3aluu
JUCLUIUIMHBI HCIIOJB3YIOTCS 000PYOBAaHUE U TEXHUYECKUE CPEICTBA 00yUeHUs Kadeapsbl
HAaHOTEXHOJIOTUH, MUKPOIJIEKTPOHUKH, OOILEH U TPUKIATHON (PU3UKH:

CHUMKH O0pa3l0B MarHUTHOM KHAKOCTH, Bechbl anekTponHbic BCT -600/10
(600/0.01r.II  BeICOKHMIT  kimacc  ToyHOocTH  (9558), XUMHUYECKHE  PEaKTHBBI,
TUCTUJUTMPOBaHHAS BOJA, XMMHYECKash MOCyAa, OyMaxXHbI (QHIBTp, yCTAaHOBKA JIS
UCCle0oBaHusl (PU3MUECKHX TMOJe B MAarHUTHBIX 00pasiax; YCcTaHOBKa JAJisl MPE3CHTAIluU
YHUKaQJIbHBIX CBONCTB MArHUTHOW >KHIKOCTH; YCTAHOBKA JUIsl TOJIyYEHHS MOHOCIIOEB
MetoaoM JIrarmiopa-binomxert KSV, miurka narpeBarensnas C-Mag HP 7.

13 OcoOenHocTy peaau3anuy IUCHUIVIMHBI JJIS HWHBAJWIOB M JHI C
OrpaHUYeHHBIMHU BO3MOKHOCTSIMHU 3/10POBbSI

[Tpu oOydeHuu Uil ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/J0POBbS YUUTHIBAIOTCS UX
WHJVBHUYaJIbHbIC ncuxodusuyeckue OCOOEHHOCTH. OO0yueHnue VHBAJINIOB
OCYUIECTBJISIETCSl TAK’KE€ B COOTBETCTBUU C MHAMBUAYAJIBLHON MPOrpaMMoON peadbuiIMTaluu
uHBaMAA (TIPY HAJTUYHUN).

na auy ¢ Hapywenuem ciyxa BO3MOXKHO MPEAOCTaBlIeHnE Y4eOHOU HHPOpMALINK B
BU3yaIbHOM (opMe (KpaTKMil KOHCHEKT JICKIIUWA;TEKCThl 3aJaHuid, HanedaTaHHbIe
YBEJIMYCHHBIM MIPUPTOM), HA AYJUTOPHBIX 3aHATUSAX JOMYCKAETCS MPUCYTCTBUE
aCCUCTEHTa, a TaKXEeCypJOoNepeBOJUYMKOB U TU]IOCYypaonepeBOUMKOB. Tekymui
KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISIETCA B NUCbMEHHOM (opme: oOyuaromuiics
NMCbMEHHOOTBEYAET HA BOMNPOCHI, IMHCHbMEHHO BBINOJHAECT NPAKTUYECKUE 3aJaHUS.
Hoxnan (pedepar) Takke MOXKET ObITh MPEACTaBICH B MUCbMEHHOW (Gopme, MpU STOM
TpeOOBaHUS K COJCPKAHUIO OCTAIOTCA TEMH ke, a TpeOOBaHUSI K KaueCTBY M3JI0KCHUS
Marepuaia (TMOHSATHOCTb, KAa4eCTBO pPEYM, B3aUMOJICUCTBHE C ayAuTOpHedl W T. 1.)
3aMEHSIOTCSA Ha COOTBETCTBYIOIINE TPeOOBaHUS, IPEABSIBISIEMbIC K MUChbMEHHBIM paboTaM
(kauecTBO odopMIIeHHUS TEKCTa W CHOUCKA JUTEpaTypbl, TIPAMOTHOCTb, HAJIUYHE
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WUTIOCTPALIMOHHBIX MaTepuanoB W T.1.). I[IpomexyrouHas arrectauus Ui JMI C
HapYIICHUSIMH CITyXa MIPOBOAUTCA B MHUCbMEHHOM (hopMe, PU 3TOM HUCIIONIB3YIOTCA 0011I1e
KpuTepuu oneHuBaHus. [Ipu HE0OXOAMMOCTH BpeMs MOATOTOBKH K OTBETY MOXET OBITh
YBEJIUYEHO.

Mna nauy ¢ uapywenuem 3peHusi JOIMYCKAETCS ayIHAbHOE MPEAOCTaBIICHUE
uH(pOpMaLlH, a TAKKE HUCIIOJIb30BAHUE HA ayJTUTOPHBIX 3aHATUSAX 3BYKO3AMUCHIBAIOIINX
YCTPOMCTB (IUKTOPOHOB M T.1.). JlomyckaeTrcs MPHUCYTCTBHUE Ha 3aHATHSIX aCCHCTEHTA
(TTOMOIIIHKKA), OKa3bIBAIOMIET0 OO0YyYaIOUIMMCS HEOOXOAMMYIO TEXHHUYECKYIO IMOMOIIb.
Texyiuit KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIIsSIETCS B ycTHOU opme. [lpu mposenenun
MIPOMEXYTOUYHOM aTTeCTAllUU AJIS JIUI] C HAPYIIEHUEM 3PEHUSI TECTUPOBAHUE MOXKET OBITh
3aMEHEHO Ha YCTHOE cOoOeceI0BaHuE MO BOMPOCaM.

Hna nuy ¢ ocpanuyeHHbMU B803MONCHOCHAMU 300POBbSA, UMEIOWUX HAPYULEHUS]
ONOPHO-08U2AMENbHO20 annapama, Ha ayJUTOPHBIX 3aHATHUSAX, a TAKXKE MPU NPOBEICHUN
MPOLEAYpP TEKYLIEro KOHTPOJIS YCIeBAEMOCTH U IPOMEKYTOUHOM aTTeCTaIllMi MOTYT OBITh
MPEOCTaBICHbl  HEOOXOAMMBIE TEXHUYECKHE CpPEACTBa (MEPCOHAIBHBIM KOMIIBIOTED,
HOYTOYK WM JPYTOW TajpKeT); NOMyCKAeTCs MPUCYTCTBUE ACCHUCTEHTa (ACCHCTEHTOR),
OKa3bIBAIOIIETO 00YyYaIOMMMCS HEOOXOIMMYI0 TEXHMUYECKYIO TMOMOINb (3aHATh pabouee
MECTO, MEePEABUTATHCA 10 AyAUTOPHUH, MPOUYUTATH 3a/1aHue, 0POPMUTH OTBET, OOLIATHCS C
MpENnoaaBaTeiieM).
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HammonansHass Oubnmoreka VYxkpaunel wumenn B.M. Bepuaackoro, Kues
http://www.nbuv.gov.ua/

OTkphITast pycckas anekTpoHHas oubdnuoreka http://orel.rsl.ru/index.shtml

Hayunass OuGnuoreka Caukrt-IleTepOyprckoro rocynapCcTBEHHOTO YHUBEPCHUTETA
http://www.lib.pu.ru/

®dynnamentansHas 6udimorexa CIIOITIY http://www.unilib.neva.ru/rus/lib/

10 MeToanyeckne yKkazaHus /sl 00y4ar0IMXCsl M0 OCBOCHMIO TN CHMIJIMHbI

W3ydeHne AUCHUIUIMHBI MMPOBOJUTCS HA OCHOBE YUYEOHMKOB, yU€OHBIX MOCOOWH U
KOHCIIEKTa Jiekuuii. B pabodeil mnporpamMme NHCUMIUIMHBI TPEACTABICHBI CIUCOK
00s3aTENbHOM W JIONOJIHUTEIBHON JINTEpaTypbl U METOAMYECKHX ykazaHuil. KoHcrekT
JICKIUH CTYACHTHI 0053aHbI BECTH Ha 3aHATHUSX.

CamocrosiTenbHas padboTa MPOBOAUTCS HEMOCPEACTBEHHO TIOCHE JIEKIUU U
OpeJHa3HayeHa B OCHOBHOM ISl  3aKpeIUleHHs Kypca u  0Oojee TIyOOKOro
CaMOCTOSITEJIBHOTO M3y4Y€HHUsl MpoijaeHHoro warepuana. CamocTosTenbHas paboTta
CTYJCHTOB BKJIIOYAeT B ce0s pabOTy ¢ KOHCIEKTOM JIEKIMH M YTEHHUE JONOJHUTEIILHOM
JUTEpaTyphl IO U3y4YeHHOMY Kypcy. PaboTa ¢ KOHCIIEKTOM JIEKIMHU MPEATNONIaracT aHaINu3
JEKIMOHHOTO MaTepuana, BHECEHHE [OMOJIHEHUH U pa3bsiCHEHUH TaM, TJe 5TO
HEoOXOAUMO (HE yCIen 3amuMcaTth B ayJUTOPHM, OYEHb CIIOKHBIM MaTepuas, KOTOPbIH
TpeOyeT YyTOUHEHHUS MO CIOBAPIO WK APYroil yueOHO-METOAUYECKON JINTEpaType U T.1.).
Oty paboTy uenecooOpazHo MPOBOAUTH MOCIE JIEKIMH, TOKA JIETKO MOXHO BOCCTAaHOBUTh
OOBsICHEHHsI TIpenojaBareis. [ TaBHBIMH TPUHIUINAMH OpPTaHHU3AIMH CAMOCTOATEIHHOU
paboOThl JODKHBI CTaTh PETYISIPHOCTh U CHUCTEMATUYHOCTh, YTO TO3BOJUT TIIyOOKO
pa3o0paThCsi BO BCEX HM3y4aeMbIX BOMPOCAX, aKTUBHO Yy4YacCTBOBATh B AMCKYCCHAX Ha
3aHATUAX ¥ B KOHEYHOM UTOTE YCIEITHO CAAaTh YK3aMEH.

[Iporecc BHIMONHEHUS JTAOOPATOPHBIX PadOT MOXKHO PACWICHHUTH Ha CIEIYyIOIINe
OCHOBHBIE OIEpali: TEOPETUUECKOE M3yUYEHUE MaTepHuaia; MOJAroTOBKAa HEOOXOAMMOIO
00OpyI0BaHUs; OCBOCHHE METOJIMKHU MPOBEACHMSI SKCIEPUMEHTAJIbHOW 4YacTu paboThl
(cocTaBiieHHE aITOPUTMA); HETIOCPEICTBEHHOE BBINMOTHEHUE pabOThI, 00paboTKa 1 aHAIH3
NOJyYEHHBIX JIaHHBIX; HamucaHnue otyeta. OTder mo jabopaTopHOl padoTe MOJIKEH
COJIEpKaTh CIEAYIOLIME OCHOBHBIE JIEMEHTHI: Ha3BaHUE U HOMEp J1TaOopaTOpHOM paboThI,
3aJlaHue U 11eJIb JIA00paTOPHOU paboThI, ONMCAHKE X0/1a PA0OTHhI, TOJIYYCHHBIC PE3YIbTAThHI
Y UX aHaJIM3, BEIBOJIBI 110 paboTe.

OCHOBHas 11eJTb CAMOCTOSITEIBHON PabOThI CTYJAEHTA MPH W3YYCHUU AUCUIUTIINHBI -
3aKpeNuTh TEOPETHUYECKHE 3HAHUs, MOJIYYCHHBIE B TPOIECCE JICKIIMOHHBIX 3aHATHH, a
TaKkke cPOpMUPOBATh MPAKTUYECKHUE HABBIKM CAMOCTOSATEIBLHOTO aHajan3a 0COOCHHOCTEH
TVCIIUTLITAHBI.

11 IlepeyeHb HUHMPOPMANMOHHBIX TEXHOJOTWH, HCHOJb3YyeMbIX MNpPH
OCYILIECTBJICHHMH 00pa30BaTeJbHOI0 MpoLecca mo AMCHMILIMHE, BKJIKYas NepevyeHb
NPOrpaMMHOro odecriedyeHusi U HUHPOPMANMOHHBIX CIPABOYHBLIX CHCTeM (NMpPH
He00X0IUMOCTH)

B IpolLecce IIPENOJaBaHUA JACUUTIIUHBI «MarepuanoBeaeHue
HaHOCTPYKTYPUPOBAHHBIX MAaTEPHUAIIOB HCHOJIb3YIOTCS KOMIIBIOTEPHBIE
MPE3CHTAIMOHHBIE ~ MATEPHalbl, CONPOBOXAAIOIIME  JICKIMOHHBIM  Marepuail W
WUTIOCTPUPYIOIINE BHITIOJHEHHUE 33/1aHNU K 1a00paTOpHBIM padboTam.
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JIeKIIMOHHbIE 3aHATHUSI COMPOBOMKAAIOTCS MPE3CHTAMOHHBIMU JEMOHCTPALlUIMHU B
dopmare .pdf um .ppt, mpoenmpyeMbIMH Ha OJKpaH C IeJIbI0 0oJiee HAIISAIHOTO
IPEICTaBIICHUS U3JIaraéMOr0 TEOPETUYECKOT0 MaTepuaa.

LibreOffice (becrmatnasi, GNU General Public License)

12 Onucanue MaTepHaIbHO-TeXHHMYECKOH ©0a3bl, HeoOXoaAMMON AJIsl
ocylecTBJIeHHs 00Pa30BaTeJbLHOI0 Mpolecca Mo JMCUUILINHE

Jlnst ocymiecTBiACHUST MPAKTUYECKOM MOATOTOBKU OOYYAIOIIUMXCS MPU peaanu3aluu
JAUCIMILTAHBI UCTIONB3YIOTCS 000pYIOBaHUE U TEXHUYECKUE CpeCcTBa 00ydeHus Kadeapbl
HAHOTEXHOJIOTUI1, MUKPOAJIEKTPOHUKH, OOIIEH 1 MPUKIaTHON PU3UKH

CHHUMKH OO0pa3llOB MarHMTHOW JKUAKOCTH, Bechl anektpoHHble BCT -600/10
(600/0.01r.II  BeICOKHWI  Kmacc  TowHocTH  (9558), XUMHUYECKHE  PEaKTHBBI,
AUCTUJUTMPOBAHHAST BOJA, XMMHUYECKas IMOCyJda, OyMaKHbBIM (QHIBTp, yCTaHOBKA IS
uccienoBaHus (PU3MUECKUX TMOJIe B MAarHUTHBIX 00pasiiax; YCTaHOBKa JJIs MPe3eHTallun
YHUKAJbHBIX CBOWCTB MAarHUTHOM JKHMJIKOCTU; YCTaHOBKA JUIS TOJIYYEHUS MOHOCIOEB
metonoM JIaurmiopa-brnomkert KSV, nminutka HarpeBatenbnas C-Mag HP 7.

13 OcoGenHocTH peanu3auvy AUCHUILUIMHBI JJIS1 HWHBAJWAOB W JIMI[ C
OrpaHUYeHHBIMHU BO3MOKHOCTAMMU 3/10POBbSA

[Tpu oOydeHun IuIl ¢ OrpaHUYCHHBIMA BO3MOXKHOCTSIMH 3/I0POBbS YUUTHIBAIOTCS UX
WHJVMBUIYaJIbHbIC ncuxousnyeckue O0COOEHHOCTH. OO0yuenue VWHBAJINJIOB
OCYIIECTBIISIETCSl TAK)KE€ B COOTBETCTBUU C MHAMBHUAYAJIHHOW MPOTpaMMON peaduIuTaIiuu
WHBaIM/A (TIPY HATTUYUHN).

Jna auy ¢ Hapywenuem ciryxa BO3MOXKHO TIpeIOCTaBlieHue yueOHON nHhOopMaIiy B
BU3yalnbHON (opme (KpaTKui KOHCIEKT JICKIUWA;TeKCThl 3aJaHHii, Hare4YaTaHHbIE
YBEJIMUCHHBIM TIpU(PTOM), HA ayAUTOPHBIX 3aHATHSIX JOIMYCKAETCS TPUCYTCTBUE
ACCUCTEHTa, a TaKXECYpJONEePEeBOTIMKOB H TUDIOCYPAONEPEBOIUUKOB. T eKyIuit
KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISIETCSI B TMUCBMEHHOW (opme: oOyuaromuiics
MMMCbMEHHOOTBEYACT Ha BOIMPOCHI, MHUCHMEHHO BBITIOJHACT TPAKTUUYECKUE 3ajaHusl.
Jloknan (pedepaT) Takke MOXKET OBITh IPEACTABICH B NMHCHBbMEHHOH (opMe, MpH 3TOM
TpeOOBaHUS K COJIEPKAHUIO OCTAIOTCA TEMHU e, a TPeOOBaHUS K KAYECTBY H3JIOKEHU S
Marepuana (MOHSATHOCTh, KAaueCTBO pPEUYH, B3aMMOJICUCTBHE C ayJAUTOpPHEH U T. 1.)
3aMEHSIOTCS Ha COOTBETCTBYIOIINE TPEOOBaHUS, IPEABSIBISIEMbIC K TMCHEMEHHBIM paboTam
(kauecTBO OQoOpMICHHS TEKCTa W CHOUCKA JUTEPaTyphbl, TPaMOTHOCTh, HAIAYUE
WUTIOCTPAIIMOHHBIX MaTepuayioB W T.1.). [IpomexyTounas arrectanus isi JHI] C
HapYIIEHUSAMH CITyXa MPOBOJUTCS B MUCbMEHHON (hOpMe, PU TOM UCIIOJIB3YIOTCS 001Ire
KpuTepuu olieHuBaHus. [Ipu HEOOXOIMMOCTH BpeMs TIOJTOTOBKH K OTBETY MOKET OBbITh
YBEJIMYCHO.

na nuy ¢ Hapywenuem 3penuss JIOMYCKAaeTCs ayaHallbHOE MPEIOCTaBIICHUE
uH(popMaIuu, a TaKKe UCIOJIb30BAaHUE HA ayJIUTOPHBIX 3aHATUSX 3BYKO3aIMCHIBAIOIINX
ycTpocTB (AuKTOGOHOB | T.71.). JlomyckaeTcs mMpUCYTCTBHME HAa 3aHATHSIX aCCHUCTEHTA
(TOMOIITHUKA), OKAa3bIBAIOIIETO OOYYAIOIIMMCS HEOOXOJAMMYI0 TEXHHUYECKYIO TMOMOIIIb.
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Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISIETCA B ycTHOUM (opme. [Ipu mpoBenenuu
MIPOMEKYTOUHOM aTTeCTallMy JJIs JIUL C HapyIIEHUEM 3PEHUsI TECTUPOBAHUE MOKET OBbITh
3aMEHEHO Ha YCTHOE COOECeI0BaHNE M0 BOMPOCAM.

Mna auy ¢ 0cpaHudeHHbIMU BO3ZMONCHOCMAMU 300PO6bs, UMEIOWUX HAPYULEHUS]
ONOPHO-08U2AMENbHO20 ANNApama, Ha AyJUTOPHBIX 3aHATHUSAX, & TAKKE MPU MNPOBEICHUU
MPOLIEIyp TEKYIIEro KOHTPOJI YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTECTALIMK MOTYT OBbITh
MPEIOCTaBIEHBl  HEOOXOJWMBbIE TEXHUYECKHE CpeACTBa (IIEPCOHATBHBIA KOMIIBIOTED,
HOYTOYK WU APYrod TaIKeT); MOMYCKAeTCsS MPUCYTCTBHE ACCHUCTEHTA (aCCHUCTEHTOB),
OKa3bIBAIOIIETO O0YyYaOIUMCSI HEOOXOIUMYI0 TEXHUYECKYI0 MOMOIIhL (3aHATh pabouee
MECTO, NIEPEABUTATHCS 110 ayAUTOPUH, IPOYUTATH 3aaHUE, OPOPMHUTH OTBET, OOIIATHCA C
MIPENO/IaBATENIEM).
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