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O06opoTHasi CTOPOHA TUTYJILHOTO JincTa PII]]

I. PaGoyas nporpamMma nepecMOTpeHa Ha 3acelaHuu Kadeapsbl:

[Iporokoi ot « » 20 1. Ne

3aBenyronuii kadeapon

(monnuck) (H1.0. ®amumnus)

I1. PaGouast mporpamMma nepecMOTpeHa Ha 3acefaHuH Kadeapsl:

IIpoToxon oT « » 20 1. Ne

3aBenyroniii kadeapon

(Tmoammck) (N.0. ®amwmms)

II1. PaGouyasi nporpaMmma nepecMoTpeHa Ha 3acelaHMU Kadeapbl:

[IpoTokom ot « » 20 1. Ne

3aBeayrouuii kadeapoii

(moamnuce) (M.0. ®amumnust)

IV. PaGouasi nporpamMma nepecMOTpeHa Ha 3acelaHnu Kadeapsbl:

[Iporokoi ot « » 20 1. Ne

3aBenyronmii kKadeapo

(Tmoammck) (1.0. ®amwmins)



Hean u 3a1a4u 0CBOEHUS] TUCHUILTHHBI
«IloBepXHOCTHBIE OKPBITHS

YyeOnass aucruumHa «IlOBEepXHOCTHBIC TMOKPHITHS» pa3paboTaHa s
CTYJEHTOB, o0yyJaromuxcs 10 HaIpaBJICHUIO noaroroBku  22.03.01
«MarepuanoBefieHue U TEXHOJOTHUSI MaTepUaloB», BXOJAUT B BapUAaTUBHYIO YacTh
omoka 1 Jlucrummmuel (Momyiu) ydeOHOro TuiaHa JIMCHMIUIMHBI MO BBIOOPY
unjaekc b.1.B.J/IB.07.01.

OO6mrast TpymOEMKOCTh OCBOCHHUS AUCITUIUIMHBI COCTABISIET 3 3a4€THBIX
eauHunbl, 108 yacoB. Y4UeOHBIM IUIAHOM MPEyCMOTPEHBI JEKIIMOHHBIC 3aHATUS 18
yacoB, JjabopaTopHbie paboThl 36 YacoB, MNpakTHYECKUE 3aHATUS 18 yacos,
caMoCToATeNIbHasg paboTa CTyAeHTOB 36 u4acoB. PopMa KOHTpOJsS — 3ayer.
JucuuminHa peanusyercs Ha 3 Kypce B 6 cemecTpe.

Heab AUCHUIIIMHBI — TOJyYE€HHE 3HAHUW O OCHOBHBIX METOJax H
TEXHOJIOTUSAX HAHECEHUS! TOBEPXHOCTHBIX MOKPBITUN ISl CO3IaHUSI HEOOXOUMBIX
MEXaHUYECKUX U (PU3NKO-XUMUYECKUX CBOMCTB MaTEPHAIIOB.

3amauu: popMupoBaHue y CTyICHTOB 3HaHUH O:

o TepMOIM(D(PY3UOHHBIX METOJaX HAHECEHUsI TOKPBITUA ¢ METOJUKaX
KOHTPOJISI Ka4eCTBa MOKPHITHIA;

® TAIbBAHUYECKUX METO/JaX HAHECEHUS MOKPBITUH M METOJIMKAX KOHTPOJIS
Ka4yeCTBa MMOKPBITU;

o hu3MYeCKuX U (PU3UKO— XUMHUYECKUX METOJIaX HAHECEHUS TOKPBITHA U
METOJIMKaX KOHTPOJISI KaueCTBa MOKPHITHUS;

JIns ycnemHoro u3ydeHus: AUCHUILIMHBL «IIOBEpXHOCTHBIE TOKPBHITUS» Y
oOydJaronuxcsi JOJDKHBI OBITh CPOPMUPOBAHBI CIEAYIONIME MPEIBapUTEIbHBIC
KOMIETEHIIUH:

® CIOCOOHOCTH K cCaMOOPTaHU3AIUH U CaMO00pa30BaHUIO;
® CnoCOOHOCTH  pemaTrh CTaHJApTHBIE  3a7adu  IpodecCUOHATbHOM
NeATEIbHOCTH Ha OCHOBE HWH(POPMANMOHHONW U Oubmmorpaduyueckon

KYJIbTYPhbI C INPpUMCHCHUECM I/IH(l)OpMaI_[I/IOHHO-KOMMYHI/IKaHI/IOHHBIX



TEXHOJIOTUH M C YYETOM OCHOBHBIX TpeOOBaHMI WH(POPMALMOHHON
0e30IIacCHOCTH;

® CNoCOOHOCTh UCIOJIB30BATh B MPO(PECCUOHAIBHON AESATEIbHOCTH 3HAHUS O
NOAXOJaX M METOJax IIOJY4YEHHS pPe3yJbTaTOB B TEOPETHUYECKUX U
AKCIIEPUMEHTAIBHBIX UCCIIECIOBAHUAX;

® CNOCOOHOCTh COYETAaThb TEOPHUI0 M MPAKTUKY JJIsI PEUICHUS WHKEHEPHBIX
3aaad.

B pesynbrare u3ydeHHs JaHHOM JUCIUIUIMHBI Yy O0OyYaromuxcs

dbopmupyloTCA caeAyroue npopeccuoHalIbHbIe KOMITETEHIIUH.

Koa n Jtanbl popMHUPOBAHUA KOMIETEHIINH
(popmyupoBka
KOMIIETeHIH U
ITIK-5 - TOTOBHOCTH (u3nIecKue, XUMHIECKUE, MEXaHMYECKUE U
BBIIIOJIHATE 3Haer 9KCIUTyaTallHOHHBIE CBOKWCTBA MIOBEPXHOCTHBIX TTOKPBITUI
KOMILJIEKCHBIE MIPH WX TIOTy9eHUH, 00paboTKe ¥ MOAU(DHUKAIINN
HCCIICAOBaHNA 1 OLIEHHBATh (PU3MYECKHE, XUMUYECKUE, MEXaHHMUECKUE U
HUCTIBITAHWA HIPH OKCITyaTallMOHHbIE CBOWCTBA TOBEPXHOCTHBIX MTOKPHITHI
H3Y4YCHUU MATEPHUAJIOB IpY UX MOJIy4YeHHH, 00paboTKe 1 MOIUpHUKaLINH,
U U3JIeNUi, BKITIOYast Vateer MCTIOTE30BATh B HCCIICTOBAHMAX H PACTCTAX SHAHNS
CTaHIapTHBIC U MOJICTHPOBAHUE COCTABA U CBOMCTB MOBEPXHOCTHBIX
CcepTH(HKAIMOHHbIE, MOKPBITHH, TIPOBOANTH KOMILUICKCHBIC HCCIIEIOBAHUSI
[POLIECCOB X MOBEPXHOCTHBIX TIOKPBITHH, TPUMEHSISI CTaHIAPTHBIC 1
[POM3BO/ICTEA, CepTUPUKAIMOHHBIC HCITBITAHUS
00paboTKu 1 HaBBIKAMH BBITIOJTHEHHUSI KOMILUICKCHBIX HCCIICIOBAHUN U
MouuKau HCIIBITAHUM NPU U3Y4YEHHUH ITOBEPXHOCTHBIX ITOKPBITUH,
Baaneer BKJIIOUasi CTAaHIapPTHBIE U cePTUPUKALMOHHBIE,
MPOIIECCOB UX MPOU3BOJICTBA, OOPaOOTKH 1
MoaupUKaIII
IIK-6 -ciocoGHOCTH oO1rue npeacTaBIeHUs ¥ 3aKOHOMEPHOCTH O
MCII0JIb30BaTh Ha CO3/JaHUU MUKPO— M HAHOCTPYKTYPHI B
PAKTHKE COBPEMEHHEIE | METaJUTMYECKUX CIIaBaX; BIUSHUE PAa3MEPHOCTH
MpeICTaBICHHS O Haer CTPYKTYpBI METAJIJIOB U CIIJIAaBOB, & TAKKE
BIUSHUU MUKPO- U [OBEPXHOCTHBIX TIOKPHITHI Ha UX MEXaHUYECKHE,
HAaHO-CTPYKTYpHI Ha TEXHOJIOTHYECKHUE M IKCIUTyaTallMOHHBIE CBOMCTBA
CBOHCTBA MaTepHaIOB, PUMEHSITh Ha MPAKTHKE COBPEMEHHBIC
X B3aUMOJIEHCTBIH C MPEACTABICHUS O BIUSHUNA Pa3MEPHOCTH CTPYKTYPBI
OKpYatolleH cpe/on, VYMeeT |Ha CBOMCTBA MATEPHUAJIOB U MOBEPXHOCTHBIX MOKPHITHIA,
OJAMM, HaCTHIAMA 1 MX B3aUMOJICHCTBUU C OKPYXKAIOIICH CPEIION, MOJISIMH,
M3ITy4EHUAMU YaCTUIIAMU U U3TYUCHHUSIMH
HaBBIKAMH MCTIOJIb30BAHUS HA TTPAKTHUKE
Biageer

COBPCMCHHBIX NIPCACTABIICHUS O BJIUSIHUNU




Pa3MEpPHOCTH CTPYKTYpPbI Ha CBOMCTBAa MaT€pPUAJIOB U
[OBEPXHOCTHBIX MOKPBITHI, X B3aUMOJIEUCTBUU C
OKPY’Karollel Cpeao, MOJISIMU, YaCTULIAMH U
M3ITYy4eHUSIMU

s popmupoBaHus BbIIIIEYKa3aHHBIX KOMIIETEHIIUN B paMKaxX AUCHUTIIHHBI
«IToBepXHOCTHBIE MOKPBITHS PUMEHSIOTCS CHEAYIOIIUE METOBI
aKTUBHOTO/MHTEPAKTUBHOIO OOyUEHUs: AUCKYyCCus, JIeKIus-0ecena, mpooieMHas

JICKII U,

|. CTPYKTYPA U COJEP)KAHUE TEOPETHYECKOMN YACTHU KYPCA
Jleknuonuble 3ausaTusa (184ac.)

Paznen 1. IlokpbiTHsi, HAHOCMMBbIE METOAAMH XHMMHUKO-TEPMHYECKO
o0padoTku (4uac.)

Tema 1. Haceienue yriepoaoM, a3oTOM, COBMECTHOE HACHIIIICHUE
HEMETAJUIAMH.

Mexanu3zM o0pa3oBaHus, CTpOeHHUE U CBOMCTBA AUGD(PY3UOHHBIX CIIOEB.
KoHTpoap kauecTBa JIeTanennocie HaChIeHUS.

Tema 2. Hacwimenue nemeramiamu (O0opoMm, kpeMHueM) u auddy3noHHAs
MeTaJuIM3alusl.

Mexanu3M o00pa3oBaHHsS, CTPOCHHE U CBOMCTBA AUGD(PY3HOHHBIX CIIOEB.
KoHTpoap kauecTBa feTanennocie HaChlEeHUS.

Pa3znen 2. IlokpbiTHSI, HAHOCHMMBbIE MeTOAAMH (PU3UYECKOT0 BO3ACHCTBUS
KOHLIEHTPMPOBAHHOM BBICOKOI1 JHeprueii (6 yac).

Tema 3. VYmnpounenme MeTomaMu BaKyyMHOH HWOHHO- TIUIa3MEHHOM
TE€XHOJIOTHUHU.

MoauduuupoBaHie MOBEPXHOCTHBIX  CJOEB: HOHHO-  IU(Py3nOHHOE
HachlllleHWe (MOHHOE a30THUpOBaHUE, HayrjiepokuBaHue u aAp.) HoHHas
UMILTaHTalusl (BHeApeHue). HaHeceHHe MOKPBITUH: XMMHUYECKOE OCaXJACHUE B
ma3Me Tierolero paspsna u3 rasooil (aszer (CVD - wmeron); dusmueckoe
ocaxknienre u3 ra3oBoil ¢azel (PVP - meron). Mexanusm oOpa3oBaHuUs, CTPOCHUE U

cBoiicTBa (G y3UOHHBIX c10eB. KOHTpOIbKauecTBa JeTaNe MOCe HACHIICHUS.



Tema 4. ['azoTepMuyeckoe HanbUIEHUE. BBICOKOCKOPOCTHOE, ra30IiaMeHHOE,
JNETOHALIMOHHOE, IJIa3MeHHOe. MexaHu3M o00pa3oBaHMs, CTPOCHHE M CBOWMCTBA
muddy3roHHbIX cioeB. KOHTpoIb KauecTBa JeTaneil mocie HachIeHUs .

Tema 5. YnipouHeHHe METOJaMH HAILJIABKH JIETUPYIOIIUMH METAJIaMHU.

OnekTpoayroBas M IUIa3MEHHas HarulaBka. MexaHu3sM  oOpa3oBaHus,
cTpoeHue u cBoicTBa AU y3uoHHbIX clioeB. KoHTpoib kadyecTBa JieTajeil mocie
HACBHIIICHUS

Tema 6. DneKTPOUCKPOBOE JIETMPOBAHUE.

MexanusMm 00pa3oBaHUs, CTpOEHHWE W CBOWCTBA JU(PHY3NOHHBIX CIOCB.
KonTposs kauecTBa geraneil mociie HaChIEHHUS.

Tema 7. YnpouHeHre METOJaMU Jia3epHOTO Bo3nericTBusi JIazepHast o6paboTka
U JierupoBanre. Mexanu3zM oOpa3oBaHUs, CTPOEHUE U CBOMCTBA NU(PHY3MOHHBIX
cnoeB. KoHTpoJib KauecTBa AeTanei mociie HaCchbIEHUS.

Pasznen 3. IlokpbiTHS, HAHOCHMMBbIE METOJAMH JJIEKTPOJIUTHYECKOTO
OCa:KIeHMs U pacTBOpeHMs (2 yac).

Tewma 8. 'anpbBaHMYECKOE XPOMUPOBAHUE, HUKEIIMPOBAHUE, IMHKOBAHHE.

Mexanu3zM o0pa3oBaHus, CTpOEHHUE U CBOMCTBA AUGD(PY3MOHHBIX CIIOEB.
KonTposs kauecTBa aeranennocie HaChbIEHHUS.

Tema 9. DnexTpoxuMuyeckoe OKCHAMpOBaHWE. MexaHu3sM oOpa3oBaHuA,
cTpoeHue u cBoiicTBa AU (Py3HuOHHBIX cioeB. KOHTposb KauecTBa JeTaneil nocie
HACBIIICHUS.

Paznen 4. IlokpbiTHsI, HAHOCHUMbIE METOAAMHU XMMHYECKOTO OCANKIACHUS
U3 pacTBOPOB (24ac).

Tema 10. docharupoBanue, HUKEIHPOBAHKE, SMUIATUPOBAHUE. MeXaHU3M
oOpa3oBaHusl, CTpoeHUEe U cBoicTBa U Py3uoHHBIX cioeB. KoHTposib KauecTBa
JETAJIEN TIOCJIE HACHILICHUS.

Paszgen S. IlokpeIiTHSl, HAHOCHMBbIE METOAAMH JJIEKTPOJIUTHYECKOIO
0CaK/JIeHUS U pacTBOpeHus (2 yac).

Tema 11. I'annbBaHWYECKOE XPOMUPOBAHUE, HUKEIIMPOBAHNE, IMHKOBAHUE.



MexanusMm 00pa3oBaHUs, CTpOE€HHWE W CBOWCTBa JU(PPY3NOHHBIX CIOEB.
KonTpons kauecTBa geraneil mocie HaChIIECHUS.

Tema 12. DnexkTpoxumMHuueckoe OKCHUAMpOBaHME. MexaHU3M oOpa3oBaHUS,
CTpoeHHe U cBoiicTBa nu(dPy3noHHBIX cioeB. KoHTposb KauecTBa JieTanei mocie
HACBIIICHHUS.

Pa3znen 6. IlokpbiTHS, HAHOCHUMbIE METOJAAMHU XMMHYECKOI0 OCAKIEHUSI
U3 pacTBOpoOB (24ac).

Tema 13. ®ocharrpoBanue, HUKEIUPOBAHUE, ATUIIATUPOBAHUE.

MexanusMm 00pa3oBaHUs, CTpOEHHWE W CBOWCTBA JU(PHY3NOHHBIX CIOCB.

KonTponb kauecTBa geraneil mociae HaChIIICHUS.

II. CTPYKTYPA U COJEPKAHUE NPAKTUUYECKOM YACTH
KYPCA

IpakTunyeckue 3anaTusa (18 yac)

IIpakTuueckoe 3ansitue Nel. Kraccuduxamuss MeETOJOB yIPOUYHEHUS
METAJIJIOB (24ac)

IIpakTnueckoe 3ansitue Ne2. IlokpbITHs, HAaHOCHMbIE Ha METAUIBI U
caBbl  MerogamMu  XTO  (uemeHTauus, a30TUPOBAaHUWE, HUTPOLIEMEHTBIIUS,
O0opupoBaHUe, CUITUIUPOBAHKE, ATUTUPOBAHKE, XpPOMUPOBaHUE) (4 yac)

IMpakTuyeckoe 3ansatTue Ne3. MonuduimpoBanue MOBEPXHOCTHBIX CIIOEB:
HOHHO-I(G(Py3nOHHOE HACHIIEHHE (MOHHOE a30THUPOBAHME, HAYTJIEPOKUBAHUE,
VMOHHAsl UMIUIAHTAus U 11p.) (2 yac)

IIpakTnueckoe 3ansaTHe Ned. HaHeceHHME TNOKPBHITHI: XHUMHUYECKOE
OCAXKICHWE B IUIa3Me TJCIONIEro paspsga u3 rasoBoi ¢asel (CVD - wmerton);
¢usndeckoe ocaxkaeHue u3 razoBoi ¢asel (PVP - meton) (2 vac)

IIpakTuyeckoe 3aHATHE NeS. l'azorepmuueckoe HanbUICHUE
(BBICOKOCKOPOCTHOE, Fa30IJIaMEHHOE, TJIa3MEHHOE, IeTOHAIMOHHOE) ( 4 Jac)

IIpakTnueckoe 3ansaTue Ne6. ['anpbBaHrYeCKUE MOKPBITHA (TajlbBaHOCTETHS)

(4uac).



IIpakTuyeckoe 3anaTue Ne7. YrpoyHeHue  MeToAaMM  IUIACTHYECKOIO
nepopmupoBanus (2 yac)

JlaGopaTopHbie padoTsl (36 uac).

JlaGopaTopnas pa6ora Ne 1. Ilemenrammst B TBepaoMm kapOropuzatope (8
gac).

[ToaroToBka kapOropuzaTopa M JeTalei, 3arpy3ka KOHTEHHepa C IJIaBKUM
3aTBOPOM, LEMEHTalus, pas3rpy3ka KOHTEHHepa, ITOATOTOBKA IEPCOHAIBHBIX
MUKpOIUIA(OB, OLIEHKA TTTyOUHBI LIEMEHTHUPOBAHHOTO CJIOS, U3MEPEHUE TBEPIOCTH,
olleHKa KadecTBa nposegaeHHo XTO.

JlaGopaTopnas pa6ora Ne 2. bopupoBanue B TBepJoM KapOropuzaTope (8
gac).

[ToaroroBka 6opuszaTopa (CMENIMBAHUE KOMIIOHEHTOB U MEXaHOAKTUBAIUS B
IUTAaHETApHON MENBbHUIIE) U JETalel, 3arpy3ka KOHTeWHepa C IUIABKUM 3aTBOPOM,
OopupoBaHHe, pa3rpy3ka KOHTEIHEPA, MOJArOTOBKA MEPCOHATBHBIX MUKPOILIU(OB,
OLICHKa TIyOMHBI OOpPHPOBAHHOTO CJOS, U3MEPEHUE TBEPAOCTH, OLICHKA KauecTBa
nposeneHHon XTO.

JlaGopaTopnasi padora Ne 3. ['azornaMeHHOEe HAHECEHUE MOKPBITUM (84ac).

[ToaroToBKa YCTaHOBKHM, MaTepuajioB, O0OpaslloB, HAHECEHUE TOKPHITHS,
MOJITOTOBKA WHAWBUIYATbHBIX NUIN(GOB, MUKPOAHAIN3 KOHTAKTHON MOBEPXHOCTH,
OLICHKA KaueCTBA HAHECEHUSI IOKPBITHSI.

JlabopaTropnasi pa6ora Ne 4. [I1a3MeHHOe HaHECEHUE TTOKPHITUH (84ac).

AHanu3 TMOPOUIKOBBIX MAaTepHaloB, O3HAKOMJIEHME C KOMIIAHOBKOW U
paboTON TIa3MEHHOM YCTAHOBKHM, NPHUIOTOBJICHHE MHUKPOLLIM(OB, MUKpOAHAIH3
KOHTAKTHOM MOBEPXHOCTH, OLICHKA KAYECTBAa HAHECEHUS MMOKPBITHS.

JlaGopaTopHnasi padora Ne 5. ["anpbBaHMuUECKHE TOKPHITUSA (4 Hac).

AHanu3 o0pas3loB ¢ pa3IWYHBIMH BUJAMU HAHECEHHBIX TajJbBAHMYECKUX

MOKpBITUH. Makpo- 1 Mukpoananus. MccienoBanue CBOKCTB.

1. YYEBHO-METOAUYECKOE OBECHHEYEHUE
CAMOCTOATEJBHOU PABOTHI OBYUYAIOIIIUXCSA



CamocrosiTesibHas padora (36 yacoB)

CamocTtosiTenbHass pab0oTa MPOBOJAUTCS B paMKaxX MOATOTOBKH K 3aHSTHUSIM.
Meroauyeckue peKOMEHIALMA IO OPTAaHU3aLMN BHEAYAUTOPHON CaMOCTOSITEIbHON
paboThl CIOCOOCTBYIOT OpraHU3allMi MOCIEAOBATEIHLHOIO H3yYEHUs MaTepHana,
BBIHECEHHOTO Ha CaMOCTOSITEJIbHOE OCBOCHHE B COOTBETCTBUU C YYCOHBIM IJIAHOM,
IporpaMMon Y4eOHOM TUCITUTIIIMHBI.

B kadectBe QopM camMoCTOATENHbHON pabOTHl MPHU W3YYECHUW IUCIUILIAHBI
«IToBepXHOCTHBIE MMOKPBITUS MPEITIATaIOTCS:

-paboTa c Hay4HOH 1 y4eOHOI JTUTepaTypoOii;

- OJIFOTOBKA K MPAKTUYECKUM 3aHSATUSIM;

- IOJIFOTOBKA K 3a4€Ty U DK3aMEHY.

HJIaH-I‘pa(l)I/IK BBLINOJIHEHUSI CAMOCTOATEJIbLHOM paﬁﬂTbl Io ITMCIOMIIJIMHE

Ne JlaTta/cpoxn Bup camocrositenbHOM IIpuMmepHbl | PopMa KOHTPOJISA
n/n | BbIIOJHEHUA padoThbI € HOPMBI
BpPEeMeHHU Ha
BBINOJIHEHN
e
1 1-2 menens IToaroroBka k 3 yaca YO-1
cemecTtpa MPaKTUYECKOMY 3aHSTHIO | (cobecenoBanue,
YCTHBII OIpoc)
2 3-4 Henmens [ToaroroBka k 3 gaca vVO-1
cemecTpa MPAKTUYECKOMY 3aHITHIO 2 (cobecenoBanue,
YCTHBII 0Ipoc)
3 5-6 Henens IToaroroska k 3 yaca YO-1
cemecTpa MPaKTUYECKOMY 3aHATHIO 2 (cobecenoBanue,
YCTHBIN 0IpoC)
4 7-8 Henens [ToaroToBka k 3 gaca vVO-1
cemecTpa MPAKTUYECKOMY 3aHATHIO 3 (cobecenoBanue,
YCTHBII 0Ipoc)
5 9-10 menens [ToaroroBka kK 3 gaca YO-1
cemecTpa MPaKTUYECKOMY 3aHATHIO 4 (cobecenoBanue,
YCTHBIN 0IIpoC)
6 11-12 nenens IToaroroBka k 3 yaca YO-1
cemecTpa MPaKTUYECKOMY 3aHSTHIO 5 (cobecenoBanue,
YCTHBIN OIIPOC)
7 13-14 wenens IToaroroBska k 4 gaca YO-1
NPAaKTUYECKUM 3aHATHIM 5 (cobecenoBanue,
YCTHBII 0Ipoc)
8 15-16 Henens [ToaroroBka k 4 gaca YO-1
cemecTpa MPAKTUYECKUM 3aHATUSIM 6 (cobecenoBanue,
YCTHBII 0ITpoC)
9 17-18 Henens IToaroroBska k 3 gaca YO-1
cemecTpa MPAKTUYECKOMY 3aHITHIO 7 (cobecenoBanue,




YCTHBIA OITPOC)

10 3auerHas Henenst | [loaroToBka k 3ayery 7 4ac 3auer

Hroro: | 36 yac.

PexoMeHIanuu mo caMoCToATeILHOM PadoTe CTYJA€HTOB

IInanuposanue u opeanuzayus 6pemMeHU, OMmEeOeHHO020 HA BbINOIHEHUE
3A0AHUL CAMOCMOAMENbHOU PAbOmuL.

N3yunB rpaduk BBIMOJHEHUS CAMOCTOSATENBHBIX paboT, CIeNyeT MPaBUIBLHO
e€ opranuzoBaTh. PekoMeHayeTCs N3yUUTh CTPYKTYPY KaKIIOTO 3aJaHusi, OOpaTUTh
BHUMAaHHE Ha TrpauK BBINOIHEHUS PadOT, OTYETHOCThb MO KaXIAOMY 3aJIaHUIO
MPEAOCTABISICTCA B MOCIEIHIO HEACNIO corllacHo rpaduky. OOpaTuTh BHUMaHUE,
YTO UTOTH CaMOCTOSITEIbHOM pabOThl BIMSAIOT HAa OKOHYATEJIbHYIO OLIEHKY I10
UTOTaM OCBOEHUS Y4eOHOM NTUCIUTUIMHEI.

Paboma ¢ numepamypoii.

[Ipu BhIONHEHHMH psAa 3adaHuid TpeOyeTcst paboTaTh € JUTEPATypOil.
PekomenayeTcss MCIONIBb30BaTh PA3IMYHbIE BO3ZMOXHOCTH PadOTHI C JIMTEPATYpOil:
donapl HayyHoit OuOmuoreku JIBDY (http://www.dvfu.ru/library/) u apyrux
BEIYyIMX BY30B CTpPaHbl, a TaKKe IOCTYMHBIX JMJIi HCIOJIb30BAHUS HAYYHO-
OMOJIMOTEUYHBIX CHCTEM.

B mpouecce BBINOJHEHUS CaMOCTOSITENILHOM paboOThl, B TOM 4YHCIE MpH
HaIMCaHWUU JIOKJIa/1a PEKOMEHYeTCsl padoTaTh CO CIEAYIOIMMU BUJIAMU U3/IaHUMN:

a) Hayunble wu3naHus, npeaHa3HAYCHHbIE I HAay4dHOHM palboTel U
coJiepiKallie TeOpeTUYECKre, HKCIEPUMEHTaIbHbIE CBEJIEHUS 00 MCCIEI0BaHUSX.
OHu MoryT myOnuKoBaThca B (popme: MoHOTpaduii, HAYYHBIX CTaTe B KypHajax
WIN B HAYYHBIX COOpPHHKAX;

0) YueOHast nureparypa noapas3aeisieTcs Ha:

- yuyeOHble u3faHus (y4yeOHUKH, ydeOHble MOCOOUs, TEKCThI JICKIHil), B
KOTOPBIX COJIEPKUTCS HanboJee MOJHOE CUCTEMHOE M3JI0KEHUE AUCLMIIUHBI UITH
KaKoro-To ee pas3zena;

- CIIPaBOYHHKH, CJIOBAPU U SHIMKIONEANH — U3/IaHuUs, COAepKaIue KpaTKue

CBCIACHUA HAYYHOI'O WM IIPUKIIAJIHOIO XapaKTepa, HC MPCAHAZHAYCHHBIC JIA



CIUIOIIHOTO uTeHUs. VX 1eiab — BO3MOXKHOCTh OBICTPOTO MOJIYYEHUS CaMbIX OOIINX
IIPEACTABICHUM O MPEAMETE.

Cy1iecTBYyIOT /1Ba MeTO/1a pabOThl Ha/l UICTOUHUKAMU:

— CIUIOIIHOE YTEHUE O00513aTeIbHO NpPU U3YYeHUU Yy4deOHHKa, TJIaB
MOHOrpauu WIM CTaThbU, TO €CTh TOrO, 4YTO HMMeeT ydeOHoe 3HaueHue. Kak
OpaBWJIO, 37A€Chb TpeOyeTcss IOBTOPHOE UTEHHUE, JJs TOrO0 YTOObl MOHSTH
HancanHoe. CrapaiTech MpHU CIUIOIIHOM YTEHHH HE MPOIYCKaTh KOMMEHTapHH,
CHOCKHM, CIIPAaBOYHbIE MaTepuaibl, TaK KaK OHU IPEIHA3HAYECHBbI ISl MOSICHEHUH U
MOMOITH. AHaNU3UPYWUTE PHUCYHKH (Iuarpammbl, rpaduku), crapaitech MOHSTH,
KAaKWe€ TEHAEHIMU 1 3aKOHOMEPHOCTH OHU OTPAXKaloT;

— METOJ BBIOOPOYHOIO YTEHHUsS JOMNOJHSAET CIUIOIIHOE YTEHHUE; OH
MPUMEHSETCA JUIsl TMOWUCKOB JIOMOJIHUTENBHBIX, YTOYHSIOMHUX HEOOXOIUMBIX
CBEJICHUI B CJIOBAPSX, SHIMKIONEIUAX, HHBIX CIIPABOYHBIX MU3JAHUSAX. DTOT METO]
KpailHe BakKeH NJIs1 MOBTOPEHMSI M3YUYEHHOTO M €ro 3aKperjieHus, OCOOCHHO IpU
MOATOTOBKE K 3a4€Ty.

JIs TOro 4TOOBI KaXAbIi METOJT TIpuHec HauboabIui 3hdeKxT, He0oOX0UMO
(UKCHpPOBATh BCE BAXKHBIE MOMEHTHI, CBSI3aHHBIE C MHTEpecytouel Bac TeMoi.

Te3ncel — 3T0 OCHOBHBIE IOJIOKEHUS HAYYHOTO TPYJa, CTaTbU WIH JPYroro
IPOU3BEJICHUS, @ BO3MOKHO, M YCTHOT'O BBICTYIICHUS; OHU HECYT B cebe OObIINii
o0beM uH(popmanuu, Hexenu miaaH. [IpocTeie Te3UChl JAaKOHWYHBI 1O (OPME;
CIIOKHBIE — TIOMMMO TIJIaBHOM aBTOPCKOW MBICIIM COJAEPXKAT KpaTKoe ee
000OCHOBaHME U JI0OKa3aTelbCTBA, NPHUIAIOIIME Te3ucaM Ooyiee BECOMBIA H
yOenuTenbHbIi Xapakrep. Te3uchbl MPOYUTAHHOTO MO3BOJISIOT IITy0XKe PaCKPBITh €ro
coJepkaHue; oOydyasiCh H3Jararb CyThb NPOUYMTAHHOTO B TE3UCHOM (opMme, BbI
CyMEeTe BBIJIEIATh U3 MHOXKECTBA MbICIIEH aBTOPOB CaMbI€ IJIaBHbIE W LIEHHBIE U
nenatb 0000LICHHUS.

KoHcnekT — 3To cnoco® caMOCTOSTENIbHO U3JI0KHUTh COJIEpP)KaHUE KHUTH WU
CTaThU B JIOTUYECKOM mocieaoBaTeibHOCTH. KoHCIEeKTUPYs Kakoi-In0O MCTOYHUK,

HaJl0 CTPCMHUTLHCA K TOMY, yTOOBI HEMHOTMMH CJIOBAaMM CKa3aTh 0 MHOIOM. B Tekcre



KOHCIIEKTa >KeJIaTeIbHO MOMECTUTh HE TOJBKO BBIBOJBI WM MOJOXKEHHS, HO U UX
apryMEHTHPOBAHHBIC TOKa3aTeIbCTBA ((DaKThI, HU(PHI, TUTATHI).

[lucath KOHCHIEKT MOKHO M IO Mepe HM3Y4YEHHUs MPOU3BEICHHUS, HAIpUMep,
ecyy mpopadaTeiBaeTcs MOHOTpa(Hst UM HECKOJBKO JKYPHAJIbHBIX CTaTEH.

CocraBiisis TE3UCHl WM KOHCIIEKT, BCETAA JEJNANTe CChIJIKM Ha CTPaHUIIBI, C
KOTOPBIX BbI B3SJIM KOHCIEKTUPYEMOE TOJI0XKEHUE WIH (PaKT, — 3TO IOMOKET BaM
COKpATUTh BpeMs Ha MIOMCK HYKHOTO MECTa B KHUTE, €CJIM BO3HUKAET MOTPEOHOCTh
rny0ke pa3o0paThCsi € UW3JaraeMbIM BOIPOCOM WJIM YTO-TO YTOYHHTH IIpU

HarmmCaHWH IMNCbMCHHBIX pa60T.

IV. KOHTPOJIb JOCTHKEHUSA LEJEN KYPCA

Konrposmmpyem | Kogbl u  3ramsl OuenoyHsle cpeacTBa
ble pasaeyanl / | ¢popmupoBaHus
TeMbI KOMIIeTeH il TeRyLmnn MMPOMEKYTOIHASA
AUCHUILIUHBI KOHTPOJIb aTrecTanus
K- -
> 3HAeT yo-1
I1K-6 (cobecenoBanue)
Pazgen 1

YMCCT YO-4 (cemunap)
Bnaneer | I1P-7 (koHCHEkT)

HK'5 3HAET yO'l
I11IK-6 (cobecenoBanue)
P 2 MECT

aszen Y VO-4 (cevmunap)
ITP-7 (kOHCHEKT)

BJIaAcCT

[1K-5 3HaeT YO-1

Passen 3 [TK-6 yMmeer (cobecenoBanue)
YO-4 (cemunap)
BIAZICCT | TIP-7 (koHCIeKT) Bompocsr 1-38
[K-5 3HaeT VO-1
I[1IK-6 cobecemoBanue
Pasnen 4 yMeer ( . )
YO-4 (cemunap)
BIaACCT | [TP-7 (KOHCIIEKT)
I1K-5 3HAET VO-1
Paszpen 5. HK-6 yMmeer (cobecenorarre)
YO-4 (cemunap)
BIANCCT | [1p.7 (koHCTIEKT)
[K-5 3HAeT YO-1
I1K-6 cobecenoBanme
Pasnen 6 yMeer ( g )
YO-4 (cemunap)
BJIaJI€ET

[TP-7 (kOHCHEKT)




YO-1 — cobecenoBanue; YO-3 — noknan/mpesenranus/coodmienue; Y O-4 — Kpyriblii cTo,

cemunap; [1P-1 — tect; I[1P-7 — KOHCTIEKT.

V. CHHCOK YYEBHOM JIUTEPATYPbI H HHOOPMAIIMOHHO-
METOINYECKOE OBECIHHEYEHHUE JUCHUIIJINHBI

OcHoBHasi JuTepaTypa
1. Marepuansl u ux texunonoruu. B 2 4. Y. 1.: Yuyebnuk / B.A. T'opoxos,
H.B. bensikos, A.I'. Cxuptnanse; [lox pen. B.A. 'opoxosa. - M.: HULl UH®PA-M;
Mmn.: Hos. 3nanue, 2014. - 589 c.: un.; 60x90 1/16. - (BO: bakanaBpuar). Pexum
noctyna: http://znanium.com/catalog/product/446097

2. Marepunansl u ux texHonoruu. B 2 4. Y. 2.: YyeOuuk / B.A. ['opoxoB u
np; Ilox pen. B.A. T'opoxosa. - M.: HULl UH®PA-M; MHu.: Hos. 3nanue, 2014. -
533 c.: mi.; 60x90 1/16. - (Beiciiee obpazoBanue: bakanaBpuar). Pexxum gocryra:

http://znanium.com/catalog/product/446098

3. 3amwMTHBIE TMOKpHITHS : y4eb. mocobme / M. JI. Jlobanos, H. WU.
Kapnonuna, H. I'. Poccuna, A. C. FOposckux. — ExatepunOypr : U3n-Bo Ypaiu. yH-
ta, 2014. — 200 c.Pexxum moctyna: https://elar.urfu.ru/bitstream/10995/28992/1/978-
5-7996-1101-9 2014.pdf

4. MeramioBeneHre NoKpeITHil: YueOHuk s By30B / . M. KoBeHckuii, B.
B. IloBetkmn — M.: «CII Hnatepmer Uuxunupunr», 1999. - 296 c. Pexum
noctyna: https://echemistry.ru/assets/files/knigi/kp-mvp.pdf

5. HHcTpyMeHTanbHble MaTepuasbl : yuyeOH. mocobue / I'.A. BopoObeBa,
E.E. Cxnannosa, A.®. Jleonos, B.K. Epodeen. — CII6.: [lonmurexnuka, 2012. — 268
C. — [DneKkTpOHHBIN pecypc] — Pexxum JOCTyTa: URL:

http://www.studentlibrary.ru/book/5-7325-0706-X.html

JlonosiHuTEILHAS

1. MaTepI/IaJIOBe)IeHI/Ie N TCXHOJIOTHA MCTAJNIMYCCKHUX, HCMCTANNIMYCCKUX U

KOMITO3UIIMOHHBIX MaTepuainoB: yueOHuk / A.M. Anackus, A.H. KpacHoBckuii. —


http://znanium.com/catalog/product/446097
http://znanium.com/catalog/product/446098
https://elar.urfu.ru/bitstream/10995/28992/1/978-5-7996-1101-9_2014.pdf
https://elar.urfu.ru/bitstream/10995/28992/1/978-5-7996-1101-9_2014.pdf
https://echemistry.ru/assets/files/knigi/kp-mvp.pdf
http://www.studentlibrary.ru/book/5-7325-0706-X.html

M.: ®OPYM : UHOPA-M, 2016. — 400 c.: un. — (Briciiee obOpazoBanue). -

Pexxum noctyna: http://znanium.com/catalog/product/544502Beperennukos, J1.b.

2. Meramnoenenue: YueOHoe nocobue / Bmaco B.C. - M.: Anbda-M,
HUIT UHOPA-M, 2016. - 336 c.: 60x90 1/16. - (ITPO®Unw) Pexxum mocryma:
http://znanium.com/catalog/product/546661

3. MerannoBenenue. Tom 2. Tepmuyeckas o0pabotka. CriiaBbl
[DnmekTponHbIit pecypce]: yueonuk/ .. HoBukoB [u ap.].— DIEKTPOH. TEKCTOBBIC
nanubie.— M.: M3patensckuit Jlom MUCuC, 2014.— 526 c.— Pexum nocryna:
http://www.iprbookshop.ru/56564.html

4. MamuHocTpoeHue. DHIMKIoneaus: [DnexkTpoHHsblil pecypc]: B 40 1. T. 1I-
1 ®duzuko-Mexanudeckue cBoictBa. McnpiTanus meramueckux marepuainos / JI.
B. ArammpoB, M. A. AnumoB u np.; nox o6bm. pen. E.M. MamaeBoil. — M.:
Mammunoctpoenue, 2010. — 852 c. [DnexTpoHHbIN pecypc] — Pexum goctyna: URL:
http://znanium.com/bookread.php?book=374747

Ilepeuenn pecypcoB HHGOPMALIMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH

«HHTEpHET»

1.91eKkTpoHHO-OMOIMOTEeUHAas CUCTeMa U3/1aTeNIbcTBA «JIaHby [DNeKTpOHHBII

pecypc]. Pexxum moctyna: http://e.lanbook.com/

2. DnekTpoHHO-OMOMMoTeuHast cucteMa znanium.com HUI] «MTHDOPA-M»»

[DnexTponnsiit pecype]. Pesxxum gocryna: http://znanium.com/

3. DnekTpoHHo-OubaMoTeuHasi cucteMa [PRbooks [DnexkrponHbiit pecypc].

Pexum nocryna: http://www.iprbookshop.ru/

4. Jlutepatypa (KHWTH, CIIPAaBOYHHUKH, KypHaJIbl) IO TEXHOJOTHUU U
HaHOMaTepuajaM Ha aHriauickoM s3bike (0a3a manHbix ELSEVIER) — Pexum

nocrtyma (B cern JAB®Y): https://www.sciencedirect.com/browse/journals-and-

books/m?searchPhrase=nano

Ilepeyenb HGPOPMANMOHHBIX TEXHOJIOTHII M POTPAMMHOI0 00ecreyeHmst

Ne /1 | Mecto pacnonoxeHnus | [lepeuens mporpamMmmHoro obecrneyeHus *

KOMHBI—OTGpHOﬁ TEXHUKU, Ha



http://znanium.com/catalog/product/544502
http://znanium.com/catalog/product/546661
http://www.iprbookshop.ru/56564.html
http://znanium.com/bookread.php?book=374747
http://e.lanbook.com/
http://znanium.com/
http://www.iprbookshop.ru/
https://www.sciencedirect.com/browse/journals-and-books/m?searchPhrase=nano
https://www.sciencedirect.com/browse/journals-and-books/m?searchPhrase=nano

KOTOPOH YCTaHOBJIEHO

pOTpaMMHOE o0ecrieyeHue,

KOJIMYECTBO pabOYMX MECT

[Tpumopckuit Kpaii, r.
BrnaguBoctok, ®dpyH3eHCKuil p-
H, Pycckuit OcTtpoB, yi. AsiKC II.,
a. 10, xopr. A (JIut. II), Drax
10, xab. A1017. Aynutopus ans
CaMOCTOSITENIbHOM PabOTHI

Jlunensnonnoe  cormamenue Open  Value
Subscription/Education Solutions Ne V5770601
ot 2019-01-31 , JloroBop NeO11-18-3KD-B or
25.01.2019 r.:

IO Microsoft mis nuneH3upoBaHUS paboumx
craammii  WinPro 10 RUS Upgrd Acdmc,
OfficeProPlus 2019 RUS Acdmc, WinSvrCAL
2019 RUSAcdmc (ITO Microsoft mo moamucke
IS 3aBeJICHUN

Y4EOHBIX MI03BOJIAIOLIEE

WCIIOJIb30BaTh Ha BCEX KOMIIBIOTEpaxX B
y4eOHBIX KJaccaX OICPAIlMOHHBIC CHCTEMBI
Microsoft Windows 7, 8 Pro, 10 RUS, oduchsie
maketel Microsoft Office 7, 10, 13, 19 Plus;
(Word, Excel,Access, PowerPoint ), IIO
Microsoft st pabounx
craanmii Microsoft®lmagine Standard, B TOM
guciie Windows server2016, Visual Studio
Community, Windows Embedded, OneNote,
SQL Server, cpok paelcTBUs
31.01.2019-31.01.2022 1., B TeueHHUEe CpoKa

nefcTBUA 00OHOBIIEHUE

JIMICH3UPOBAHUA

COI'JIallICHUA
OecIuiaTHOE BCECX

IIPOTPAaMMHBIX ~ NPOAYKTOB,  BXOASAIIMX B

JIMICH3MOHHOC COIJIaIICHUC.

[IpumMopckuit kpai, T.
Bragueoctok, @pyH3eHCKHM p-
H, Pycckuii Octpos, yn. Aske 1.,
1. 10, kopm. E, Dtax 3, kal.
E317 (koMObIOTepHBIN Ki1acc
kadeapst MBuTM).

Thermo-Calc - mporpamma, mnpeaHa3HauCHHAsS
JJIA
PacuCTOB U MOCTPOCHUA (1)3.30BLIX AuarpamMm;

Microsoft Office Professional Plus 2016 -
o(UCHBIA MaKeT, BKJIIOYAIOIUN MPOrpaMMHOE
obecrieyeHne Uil  pabOTBl C  Pa3TUYHBIMU

BBITTOJIHEHU L TEPMOAUHAMHUYCCKUX

THUIIAMH JIOKyMEHTOB (TE€KCTaMH, 3JICKTPOHHBIMA
tTabnuiamu, 6a3aMu JaHHBIX U JIp.);

7Zip 9.20 - cBOOOAHBIN (ailsIOBBI apXUBATOP C
BBICOKOW CTETICHBIO CKATHUSl IaHHBIX;

ABBYY FineReader 11 -
OINITUYECKOTO pacro3HaBaHUs CUMBOJIOB;

3ds Max 2015 - mporpamma Ui TPEXMEPHOTO

nporpamMma st

MOJICTTUPOBaHMsI, aHUMAIIUU U BU3yaJIN3allHH. ;
Adobe Acrobat X1 Pro — maker mporpamm st
CO3[JaHUsl ¥ TPOCMOTpa
nyonukanuit B popmate PDF;

AutoCAD Electrical 2015 Language Pack —
English -TpéXMepHas cucrema

ABTOMATU3HUPOBAHHOI'O IMPOCKTUPOBAHUA u

AJIEKTPOHHBIX




YepueHus;
CoreIDRAW Graphics Suite X7 (64-Bit) —
rpaduUecKuil peaaKTop

V.METOAUYECKHUE YKA3AHMUS 110 OCBOEHHIO JUCIIUITJINHBI

JUig u3ydyeHus: AUCUUIUIMHBI HEOOXOAMMO BCIIOMHUTh M CUCTEMAaTU3UPOBATh
3HaHUA, MOJIyYE€HHbIE paHee, MpU OOYYeHMH Ha TMPEAbLAYIIEM YPOBHE OOYYECHHS.
[Ipy wu3ydyeHnn wmatepuana HEOOXOAUMO TIOHATH M3J0KEHHOE B y4eOHOM
autepatype. BHauane cienyer mpounTaTh BeCh MaTepuai TEMbl, OCOOEHHO He
3aJIep)KMBasICh Ha TOM, YTO TIOKAa3aJjoCh HE COBCEM TMOHSATHBIM: YacTO 3TO
CTAHOBUTCS MOHSTHBIM M3 MOCIEAYIOUIEro. 3aTeM HaJ0 BEPHYThCS K MecCTawm,
BBI3BABILIUM 3aTPy/JHEHUS U BHUMATENIbHO pa3o0paTbCcsi B TOM, YTO ObUIO HESACHO.
Ocoboe BHMMaHuE, IpU [OBTOPHOM UTEHUH, HEOOXOAUMO OOpaTUTh Ha
(OpMYyJTUPOBKM  COOTBETCTBYIOIIMX  OINpeneNeHu, W T.JA.; B  TOYHBIX
dopMynupoOBKax, Kak MPaBHIIO, CYIIECTBEHHO KaKIO€ CIOBO M OYECHb BaXHO
MOHSTH, MMOYEMY JIaHHOE TMOJIOKEeHHE chopMynmpoBaHO MMEHHO Tak. He cimemyet
CTapaTbCsl 3ayuyuMBaTh BaXXHO IIOCTApaThbCs MOHITH CMBICHI. 3aKOHYHMB H3y4YCHHE
pasnena, HEOOXOIMMO COCTaBHTh KpaTKUil KOHCIEKT, IO BO3MOXXHOCTH HE
3arisipiBas B yueOHHK (yueOHOe rmocooue).

N3y4nB MaTepuan onpeeseHHON TeMbl, HE0OX0AUMO BHaYajie pa3o0parhes B
PEIICHUSX MOCTABICHHBIX BOMPOCOB, KOTOPHIE PACCMATPUBAIUCH HAa MPAKTHUECKUX
3aHATUAX, a TAKKE NMPUBEACHbl B y4eOHO-METOAMUYECKUX MaTepuanax, MocoOusXx,
yueOHuKax, pecypcax MHTepHeTa, oOpaTuB BHUMAaHHE HA METOIMYECKUE YKa3aHUS
[0 UX PEUIeHNIO. 3aKOHUYMB U3YUYEHHE pa3jiena, Hy>)KHO MPOBEPUTh YMEHHUE OTBETUTD
Ha BCE BOIPOCHI MPOTpaMMbl Kypca IO 3TOH TeMe, OCYIIECTBUTh CaMOIPOBEPKY.
Bce Bompockl, KOTOpbIE MODKHBI OBITh HM3Y4YEHBI W YCBOGHBI, B TMpPOTpamMme
MEPEYUCIICHBI JIOCTATOYHO MOAPOOHO. OJHAKO Ba)KHO COCTaBUTH MEPEUYEHb TaKUX

BOITPOCOB CaMOCTOSITEIILHO (B OTACIBHOM TETPAIN) CACTYIONIUM 00pa3oM:



— HayaB M3yYCHHE OYEPETHON TEMbl TPOTPAMMBI, BBINIMCATH CHAadajga B
TeTpaau MOCJIECIOBATEIHFHO BCE TIEPEUNCICHHBIE B TIPOrPaMME BOIIPOCHI 3TOM TEMHI,
OCTaBHB CIIpaBa COOTBETCTBYIOIIYIO KOJIOHKY;

— MO Mepe u3y4YeHHus wmaTepuaia pazaena (B ydyeOHHMKaAX, ydeOHO-
METOJUIECKIX MOCOOMSIX, KOHCIIEKTE JICKIINi) CIeAyeT B MPaBO KOJOHKE YKa3aTh
CTpaHUIly yd4eOHOro wu3naHus (KOHCIEKTa JIEKIMH), Ha KOTOPOH H3yIaraeTcs
COOTBETCTBYIOIIMIA BOTIPOC, a TaAKXKE HOMEP (HOPMYJIIBI, KOTOPHIE BBIPAKAIOT OTBET
Ha JTaHHBIA BOIIPOC.

Taxum 006pa3om, B TeTpaau OyAeT MPUBEICH MOJHBIN IEPEUCHb BOIIPOCOB TS
CaMOTIPOBEPKH, KOTOPHI MOKHO HCITOJIB30BATh U TIPH IMOJATOTOBKE K 3a4ETY.

Crnenmyer uMeTh B BHUIY, YTO B Pa3IUYHBIX yUEOHBIX HM3IaHUAX MaTepHall
MOXKET H3JIaraThCsl B Pa3HOM MOCIemn0BaTeNbHOCTH. [losTOMy OTBET Ha BOMPOC
MOJKET OKa3aThCs B JPYroi TiaBe, HO Ha M3yUYEHUH Kypca B IEJIOM 3TO HHKAaK HE
CKa)KeTCH.

CtymeHTBI Ha TPaAKTUYECKOE 3aHATHE NPHUXOMAT  MPEABAPHUTEIHHO
MOJITOTOBJICHHBIMH. Ha MpakTUYeCKUX 3aHATHSAX CTYACHT BCTYIAET B JTUCKYCCHIO C
MpernoiaBaTesieM W JPYTMMH CTYACHTaMH, KOTOpbIe pPabOTalOT Kak B PEKHME
po(heCCUOHATTLHONW KPUTHKH, TaK U B PSKUME «COYYIaCTHUKOB)» «MO3TOBOM aTaKm,
CIIOCOOCTBYS PACKPBITHIO MIOCTABIIEHHOMN TEMBI.

JuckyccuonHas opma CriocoOCTBYET TIIyOOKOMY YCBOCHHUIO 0OCYKIaeMOTO
Borpoca. [Ipu 3ToM Ba)kHO, YTOOBI CTYICHTHI BHUMATEIHHO CIYIIAIA U KPUTHICCKH
OIICHWBAJIM  BBICTYIUIEHWs  ToBapumied.  IIpemomaBaTenb  KOMMEHTHPYET

BBICTYIIZICHHA CTYACHTOB M B KOHIC BBICTYIIACT C 3aKIHOYHUTCIIbHBIM CIIOBOM.

VI. MATEPUAJTbHO-TEXHUYECKOE OBECIIEYEHUE
T CTOUTIIAHBI

JI71s1 BBITIOJTHEHUEM TPAKTHUUYECKUX U JIA0OPATOPHBIX 3aHATUN MO TUCIUILIMHE
«IToBepXHOCTHBIE TOKPBITHS», a TaKXKe JJIsI OpraHu3aludyd CaMOCTOSITEIbHOMN

paboThl CTyJIEHTaM JOCTYIHO CJeayoliee JiabopaTopHoe OO0OpyJIOBaHHE U



CIICHUAJIM3UPOBAHHBIC Ka6I/IHeTbI, COOTBCTCTBYIOIIIHC HeﬁCTBYIOHIHM CaHUTAPHBIM U

IMPOTHUBOIIOKAPHBIM HOpMaM, a TAKIKC TpCGOBaHI/IﬂM TEXHUKH OC30ITaCHOCTH pu

MIPOBEJCHNN YIEOHBIX PaboT:

HaumenoBanne 000py10BaHHBIX

No IIOMEIIECHUN U ITIOMELIECHUHN 111
/I | camMOCTOSTENBHOM PAGOTHI C YKa3aHHEM
azpeca

[lepeueHb OCHOBHOTO 00OPY/IOBaHUS

IIpumopckuii kpaif, r. BiaauBOCTOK,
®pyn3eHckuil p-H, Pycckuit Octpos,
1 | ym Asixe n., a. 10, kopn. A (Jlur. II),
Orax 10, ka0.A1017. Ayauropus ans
CaMOCTOSITENIbHOM PabOTHI

Momno0ok Lenovo C360G-i34164G500UDK
— 15 mr. VHTerpupoBaHHBIN CEHCOPHBIN
mucreir Polymedia FlipBox - 1 mt. Konup-
MPUHTEP-IIBETHON cKkaHep B e-mail ¢ 4
notkamu  Xerox  WorkCentre 5330

(WC5330C — 1 mir.

IIpumMopckuit kpai, r. BinaauBocTox,
®pyn3eHckui p-H, Pycckuit Octpos,
2 yi. Asike 1., 1. 10, kopm. E, Dtax 3,
ka0. E317 (koMnbrOTEpHBIN Ki1acc
kadenpst MBuTM).

YueOHas MmebOenr Ha 20 pabouumx MecTa,
Mecto mnpenomaBarenst (cron, ctyn), IIK
Mono6nox HP ProOme 400 All-in-One 19,5
(1600x900), Core i3-4150T, 4GB DDRS3-
1600 (1x4GB), 1TB HDD 7200 SATA,
DVD+/-RW, GigEth, Wi-Fi, BT, usb
kbd/mse, Win7Pro (64-bit)+Win8.1Pro(64-
bit), 1-1-1 Wty
DKpaH ¢ oanekTpornpuBogoM 236*147 cm
Trim Screen Line; [Ipoextop DLP, 3000
ANSI Lm, WXGA 1280x800, 2000:1
EW330U Mitsubishi; Iloncucrema
CTCTIMATN3UPOBAHHBIX KpETUICHU N
CORSA-2007  Tuarex;
BUJICOKOMMYTAIIHH:

00opyIoBaHUs
IToncucrema
maTtpuuHblii kommyraTtop DVI DXP 44 DVI
Pro Extron; ynmautens DVI no Butoit nape
DVI 201 Tx/Rx Extron; Iloagcucrema
ayIUOKOMMYTallMM U 3BYKOYCUJICHMS;
aKycTHueckas cHucTeMa [Uisi MOTOJIOYHOTO
moutaxa SI 3CT LP Extron; uudpoBoi
aynuomiporieccop  DMP 44 LC Extron;
paciivpeHue s KOHTpOJIIEpa YIpaBJiIeHUs
IPL T CR48.

MynsTUMeEIUIHOE obopynoBaHue:
Momno6mok Lenovo C306G-i134164G500UDK
(12 1)




VYuebnas wmebenbr Ha 14 pabGoumx MecT,
Mecto  npenopaBarens  (cTos,  CTyH),
IIEPEHOCHOE MYJIbTUMEAUIHOE
obopyoBaHue: HOYTOYK. JlazepHbIit
ananm3arop vactui Analysette 22 NanoTec,
BapHo - MaHerapHas MenbHuLa Pulverisette
- 4 ¢upmbr  «Fritsch»-2mT., rpoxoT
Analysette 3, nesunterpatop DESI 11, neus
BBICOKOTEMIIEpaTypHass  kamepHas  LHT
08/18; meur Tpybuaras RHTH 120/300/18,
7a0OpaTOpHBI  Tpecc  UIs  XOJIOJAHOTO
n3ocratuueckoro npeccoanus LCIP 42260,

IIpumopckuii kpaid, r. BiiaauBocTox,
®pyH3eHckuil p-H, Pycckuit Octpos,

3 yi. Askc 1., 1. 10, kopn. E, Dtax 4, .
PEHTreHO(ITYOPECIICHTHBIN aHaJIN3aTop

MetaioB Jlenbta Professional DP 4000,
npecc  ruapaBimuueckuii  100Tc,  mkad
CYLIWJIbHBIN BaKyyMHBII «Bindery,
JNEeKTpolKad  CYMIMIBHBIM  BaKyyMHbIN
ILIICB-65B/5,0, MHUKPOCKOIT MTR8530,
MHKPOCKOII MeTautorpadpuyecKuit-r.,
tBeparomep  bpunnemns  HB-3000 B,

ka0. E428 (maboparopust kadenps
MBuTM).

TBepaomMep  PokBemna, MUKpOTBEpaoMep
HMV-Gg20ST Shimadzu, BbITsKHOU wHIKad
JUIsl pabOThI C arpeCCMBHBIMHU BEIIECTBAMH B
KOMILJIEKTE C BAKYYMHOW CUCTEMOM.

B nensx obecnieueHusi cienuaibHbIX YCIOBHM OOy4YeHHs] MHBAJIUAOB M JIMIL C
OTPaHUYCHHBIMU BO3MOXKHOCTSIMU 370poBbsi B JIBDY Bce 3manus 060pyn0BaHBI
naHgycam, JU@TaMu, TOJbEMHUKAMH, CHEUUATU3UPOBAHHBIMH  MECTaMHU,
OCHAlICHHbIMU  Tya&JETHBIMM  KOMHAaTaMM, TaOJIMYKaMu  MH(POPMAIMOHHO-

HABUTAIMOHHOM MOJIEPHKKHU.

VII. ®OHIbI OHEHOYHbBIX CPEACTB
IIkaJia oueHUBaHKus YPOBHA ¢POPMHUPOBAHHOCTH KOMIIETCHIUM

Koa n
Irtansl GOpMUPOBAHUSA
¢opmyupoBka KpUTEepHUH NnoKa3aTejun
KOMIIETCHIIUU

KOMIIETCHIIUN
IIK-5 - ¢uznueckue, SHAHUE O CIIOCOOHOCTD
TOTOBHOCTH XHUMHYECKHE, (bU3MIeCcKuX, HCOOJb30BaTh 3HAHUEC
BBIIIOJIHSITH MEXaHWYEeCKUE U XUMHUYECKUX, 0 puzmueckux,
KOMILICKCHBIC 3HaeT | OKCIUTyaTallMOHHBIC | MEXaHUYECKUX U XUMHYECKHX,
HMCCIIEIOBAaHUS U CBOMCTBA OKCIUIyaTallMOHHBI | MEXaHUYECKUX U
HUCIIBITAaHUSA [PU MTOBEPXHOCTHBIX X CBOMCTBax JKCIIYaTallMOHHBIX
A3YYEHUU TIOKPBITHIA TTPU UX IIOBEPXHOCTHBIX CBOHMCTBax




MaTepHaJIOB U NOJTyYEHHUH, TTOKPBITHI MPU UX | TTOBEPXHOCTHBIX
M3/ICITHI, 00paboTke u MIOJIyYEHUH, IIOKPBITUH IIPU UX
BKJTFOYast MOAUDHUKAHK o0paboTke u HOJTYYCHHUH,
CTaHJApTHBIE U MO (UKAITIH o0paboTke u
cepTudUKaAIMOH MOAM(UKAITITH
HBIC, NPOLECCOB OLICHUBATh YMEHHE OlleHHBaTh | CIOCOOHOCTD
ux (bm3uveckue, (usnueckue, [IPEUIOKUTH
MpON3BOACTBA, XUMpHeckue, XUMHUYECKHE, pa3IuYHbIE METOBI
| ||| ot e
A o cBoficrna CBOP'IC”}FIBa 1 XMMHYECKHX,
MEXaHHYECKHUX U
TOBEPXHOCTHBIX TOBEPXHOCTHBIX IKCILTyaTaIMOHHBIX
IIOKPBITUH IIPHU UX HOKPBITUU IIPU UX N
MNOJIy4CHMH, MOJIy4YECHUH, CBOUCTB
06paboTKe 1 06paboTKe 1 TIOBEPXHOCTHBIX
MO}_II/I(bI/IKaHI/II/I, MOHH(bHKaHHI/I, IIOKPBITUH IIPU UX
HCIIONL30BATE B HCITONB30BATD B noJIy4eHuu, 00padoTKe
UCCIIEJIOBAHUSAX U MCCIICIOBAHUSX U u Moz buKanuy,
YMeer | pacueTax 3HAHHS pacyerax 3HaHHSA HCTIOJIB30BATH B
MOJICTTHPOBAHHE MOJEIMPOBAHHE UCCIICIOBAHUAX U
COCTaBa M CBOWCTB COCTaBa M CBOWCTB pacacTax sHaHus
MTOBEPXHOCTHBIX TIOBEPXHOCTHBIX MOHeHHpOBaHI/Ee
TTOKPHITHIA, TOKPBITHI, COCTaBa U CBOMCTB
IIPOBOIHTH MOBEPXHOCTHBIX
KOMILJICKCHBIC TIOKPBITUH,
UCCIIEIOBAHUS
TTOBEPXHOCTHBIX
MIOKPBITUH,
MIPUMEHSS
CTaHIapPTHBIC U
cepTu(hUKanOHHEIE
HUCIIBITAHUA
HaBBIKAMU BJIaJCHHE CITOCOOHOCTH
BBIIMOIHCHHA HaBbIKAMHU MPUMCHSATH
KOMILTCKCHBIX BBIMIOJIHEHUS pa3IMYHbIE METOIUKH
HCCIeNOBAHUT 1 KOMILIIEKCHBIX BBITIOJTHEHUSI
HCTIBITAHHH TIpH HUCCIEOBAHUN M KOMILIEKCHBIX
HU3y4YECHUUN . "
HOBEPXHOCTHBIX UCTIBITAaHUH TpU HCCNeN0BAHNH 1
HOKpHITHI, M3YYCHHUH WCTIBITAHUN TIPH
Baanee | o ouag HOBCpXH(iCTHBIX A3YYEHUU
T CTAHIAPTHEIE U TTOKPBITHH, HOBerHOVCTHLIx
CepTHOUKAIHOHHEI BKJIIOUAs MOKPBITHH, BKIIIOYast
¢, IPOIECCOB HX CTaHJapTHHIE U CTaH/IaPTHBIE
MOW3BOJICTEA, cepTU(UKAIMOHHBI | CepTU(PHUKAITMOHHEIE,
06paGOTKH 1 €, TIPOIIECCOB UX MPOIIECCOB UX
MO HKATTHH MIPOU3BO/JICTBA, MIPOU3BO/JICTBA,
00paboTKu U 00paboTKu U
Moau(UKAITUU Moau(UKAITUU
K-6 - oOmue 3HAHHE CITOCOOHOCTH
CITIOCOOHOCTh MpeICTaBICHUS U 3aKOHOMEPHOCTH O | IIOHUMATh
HMCIIOJIB30BATHL HA 3Haer BaKOHOMEPHOCTH O CO31aHNH MHUKPO— 3aKOHOMCPHOCTH O
[paKTHKE Co3anny Mukpo— i | M HAHOCTPYKTYPBI | CO3NAHUM MUKPO— U
COBPEMEHHBIC HAHOCTPYKTYPHI B B METAJUTMYECKUX | HAHOCTPYKTYPHI B

CIlJiIaBaXx, BIIMSAHNN

METATNINYCCKUX




MPCACTaBJIICHHUA O
BIUSTHUU MHKPO-
1 HAaHO-
CTPYKTYpHI Ha
CBOICTBA
MaTepuajoB, UX
B3aMMOJICHCTBUH
C OKpY>Karoleun
CpeNoi, NOJISIMU,
YaCTUIIAMU U
M3ITy4EeHUSIMU

METaTTHYCCKHUX pa3MepHOCTH CIIaBax; BIUSHUHN
CIIaBax; BIIUIHUE CTPYKTYPhI PasSMECPHOCTU
pa3sMepHOCTH METAJJIOB U CTPYKTYpPhI METAJJIOB
CTPYKTYpBI CILIABOB, 4 TAKXKC U CILJIABOB, a TAKXKE

MOBEPXHOCTHBIX MOBEPXHOCTHBIX
METaJI0OB U . .
MTOKPHITHI HA UX MOKPHITHH HA UX
CIIJIaBOB, a TaKKeE
> MEXaHUYCCKUe, MEXaHUYCCKUe,
[MOBEPXHOCTHBIX
OBCp O“C TEXHOJIOTHYECKHE | TEXHOJOTHYEeCKUE 1
MOKPBITHH Ha HX u SKCIUTyaTallMOHHBIE
MEXaHUICCKHUC, AKCIUTyaTaIlMOHHBI | CBOWCTBA
MTEXHOJIOTUYECKUE U | ¢ CBOUCTBA
PKCILTyaTallMOHHbIC
CBOMCTBa
MPUMEHSTH Ha yYMEHHE CIIOCOOHOCTD
IMpaKTHUKE NPUMCHATH Ha NPUMCHATH Ha
COBPEMEHHBIC MPaKTHKE MPaKTUKE
NpeCTABICHHS O COBPEMEHHBIC COBPEMEHHBIC
MPEJCTABIICHUS O | MIPEJCTABIICHUS O
BIIMSTHUU
BIIMSTHUH BIIMSTHUH
[Pa3MEpHOCTH
pa3MEpHOCTH pa3MEpHOCTH
CTp}y’KTypI’I Ha CTPYKTYpPHI Ha CTPYKTYpPHI Ha

Vieer | oHcTed CBOMCTBa CBOMCTBA MaTepHaloB
MaTCPHAJIOB 1 MaTepUaJIOB U Y TIOBEPXHOCTHBIX
MOBCPXHOCTHBIX IIOBEPXHOCTHBIX HOKpBITHﬁ, ux
[MOKPBITHHA, UX MOKPBITUH, UX B3aMMOJICUCTBUH C
B3aMOJIECTBUHU C B3aUMOJICVCTBUU C 01<py>1<a}omel71 cpenoﬁ,
OKpYysKarome OKpYIKatoIen TIOJISIMH, YACTHI[AMH U
CpeIoH, OJISIMH, cpeaou, noJsmu, U3JIyYECHUSIMU

YacTHUIAMU B
JacCTULIAMU U 1
M3ITYYCHUSIMU
M3IIy4eHUSIMU
HaBBIKAMH BIIaJICHHC CIIOCOOHOCTH
MCIIOJIL30BaHUS Ha HaBBIKaAMH HCIIOJIB30BaTh
MpaKTHKE HCIOJb30BAaHUSA HA | HAaBBIKU
COBpEMEHHBIX MPaKTUKE HCIIOIL30BaHUS Ha
COBPEMEHHEBIX MIPAKTHKE
MPEACTABICHHS O P p
MPEACTABICHUS O COBPEMEHHBIX
BIUSTHAN
BIIMSTHUHU MPEICTABICHUS O
pasMCpHOCTH pa3MepHOCTH BIIUSIHUN
CTPYKTYpBI Ha CTPYKTYpbI Ha pasMepHOCTH

Buiajiee cBoiictBa CBO¥iCTBA CTPYKTYpHI Ha

T MaTepHaIOB U MaTepHalioB U CBOMCTBa MaTepuasoB
[OBEPXHOCTHBIX MOBEPXHOCTHBIX W [MOBEPXHOCTHBIX

MOKPBITHI, UX
B3aUMOJICHCTBUU C
OKpYyXKaroleun
Cpenoil, MoJIsIMU,
YacTUIIaMU U
M3IIy4eHUSIMU

MIOKPBITHH, UX
B3aMOJEUCTBHU C
OKpYy>Karolen
Cpenoil, moJIsiMu,
YacTULIAMU U
U3Ty4ECHUSIMU

MIOKPBITUH, UX
B3aMOJEHCTBHU C
OKpYy>Karolen
Cpenoil, moJIsIMu,
YacTULIAMU U
U3Ty4ECHUSIMU




MeToanyeckue peKOMeHIaliH, ONpPeIessiolue NPpoueaypbl OlleHMBAHUSA
pe3yJIbTATOB OCBOEHUSI TUCIUIIMHBI

Tekymas arrectauusi CTyA€HTOB. Tekymas arrectanus IO IUCLUIUIMHE
«IToBepXHOCTHBIC MOKPHITHS» TPOBOAUTCS B (OpME KOHTPOJIHHBIX MEPOIPHUATHI
0  OICHUBAaHUIO  (DAKTUYECKUX  pe3ylbTaTOB  OOy4YEHHUS  CTYJIEHTOB H
OCYUIECTBJISIETCS BEAYILIUM IMPEIOAABATEIEM.

OOBeKkTamMu OIIEHUBAHUS BHICTYIIAOT:

- ydeOHas JUCUUIUIMHA (AaKTUBHOCTh HA 3aHSTHUSIX, CBOEBPEMEHHOCTH
BBITIOJTHEHUS PA3JIMYHBIX BUAOB 3aJaHUM, TOCENIAEMOCTh BCEX BHJIOB 3aHATUM IO
aTTECTYEMOM JUCHUILIAHE);

- CTENIEHb YCBOEHHUS TEOPETUUECKUX 3HAHUIA;

- YpPOBEHb OBJAJEHUS MNPAKTUYCCKUMHU YMEHHUSMH U HaBBIKAMH [0 BCEM
BUJIaM y4eOHOM paOoThI;

- pe3ynbTaThl CAMOCTOSITEIbHON PabOTHI.

[Ipouienypa oneHuBaHWs 1O JAUCHUIUIMHE «y4dyeOHas  JAUCITUIIIIMHAY
npeanoiaraeT BeJeHHE Taless IMOCEIIaeMOCTH JIEKIIMOHHBIX M TMPAKTHYECKUX
3aHATHUH, BBIIOJHEHUE 3aJaHUI B YKa3aHHBIE MTPEINOJABATEIEM CPOKHU.

[Ipouienypa oneHHBaHUS MO OOBEKTY «CTENEHb YCBOEHUS TEOPETUUYECKUX
3HaHWI MpeanoJiaraeT NpoBeIeHUE coOeceOoBaHU ¢ OOy4YaoIIMMUCA B Hayvalie
JIEKIIUU U MPAKTUYECKOTO 3aHATUS. B COOTBETCTBUM C KPUTEPUSIMU OIIEHKU YCTHOTO
COOOIICHUS BEJETCS TEKYIIHI KOHTPOJIb 3HAHUH.

[Ipouenypa oneHUBaHUS MO OOBEKTY «YPOBEHb OBJIAJCHHS MPAKTHUYECKUMU
YMEHUSIMU M HaBBIKAMI» TIPEJIIIOJIATaeT BBHIMOTHEHUE W 3aAIIUTY O0Yy4YaroIIMMUCS
NPaKTUYECKUX 3aJlaHhi, KOTOpPbIE OLIEHUBAIOTCA IO MPUBEACHHBIM BBIIIE
KPUTEPHUSIM OLICHKU BBITIOJTHEHUSI 3a/TaHUM.

[Ipouienypa oneHUBaHUA TI0 OOBEKTY «PE3YNbTAThl CaAMOCTOSTEILHON
pabOThD) BBIMIOJIHIETCS B COOTBETCTBUM KPUTEPUSIMU OILICHKU CaMOCTOSTEIbHOU

padoTHI.



OueHoYHbIE CPEACTBA IS IPOMEKYTOYHOM aTTecTaluu

IlepeyeHb BONPOCOB K 3a4eTy
1. ITo xakuM IpHU3HAKAM Pa3JIMYaAIOT 3alUTHBIEC TOKPBITUA?
4. Kakumu npenMy1iecTBaMu 00Jadat0T NOJMMEPHBIE TOKPBITHS ?
5. Kak noapaziensitoTcsi METAJUIMYECKHUE TOKPBITHS 110 MEXaHU3MY 3aIUThI
6. HazoBuTe npuMepsl HEMETAIMYECKUX HEOPTAHUYECKUX MOKPBITHA.

7. F,ZIG uenecoo6pa3H0 INPpUMCHATb HCMCTAIUIMYCCKUC HCOPraHUYCCKHUC

MOKPBITHSA?

8. HazoBuTe npumepbl KOMIIO3ULMOHHBIX KOMOMHUPOBAHHBIX TTOKPBITHH.
9. B uem npeumyiecTBa KOMOMHUPOBAHHBIX MTOKPBITUI?

10. Ha xakue BuAbBI AETAT 3aIUTHBIE OKPBITUS IO CTIOCO0Y MOIY4YEHUS?

11. Kakue ¢akrtopsl HEOOXOJIMMO YYUTHIBaTh MPU BHIOOpPE BHUAA 3aIIMTHOTO

ITOKPBITUSA?

12. C kakou OCJIBIO ITOCJIC INEMCHTAIIUHN MAJIOYITICPOAHUCTBIX crajen IIPOBOAUTCA

NBOIHAs TepMHuuecKas oO0paboTka W3aenui (IBOMHAas 3aKaika, HopMajau3auus +

3aKaska)?

13. Kak ocymectBisercss BbIOOp TeMIEpaTypHbIX MHTEPBAJIOB IMPOIIECCCOB

LIEMEHTAIUU U HUTPOLIEMEHTALIUN?

14. B uyeM mnpeuMyliecTBa MpOIECCa HUTPOLIEMEHTALIMM [0 CPaBHEHHUIO C

LEMEHTAMEN YTIIEPOAUCTBIX CTAJICH?

15. Kak ocymecTBisiercs BbIOOp TemriepaTyp i oOpabOTKH CTalield IMocie

neMmeHTanuu? 5. C Kako# 11eJIbI0 OCYIIECTBISECTCS XPOMUPOBAHUE U3ACTUIN?

16. Kakas xumMuko-TepMuueckas 0OpaboTKa MO3BOJSET MOJYYUTh MaKCUMAIbHO

BBICOKME 3HAUYEHUS IMOBEPXHOCTHOM TBEPIOCTU (M3HOCOCTOMKOCTH) W3ACIHIA?

[Touemy?

17. llepeuncnuTh OCHOBHBIE 3yeMEHTHI, KoTopeie mpu XTO, BHeapssach B

MMOBEPXHOCTh, 00ECIIEYNBAIOT MOBBIIIICHUE KOPPOZUOHHON CTOWKOCTH CTaJICH.



18. Ilepeunciuth OCHOBHBIE 3i€MEHTBI, KoTopble mnpu XTO, BHeapssICh B
MOBEPXHOCTh, 00ECIIEUNBAIOT MOBBIIICHUE KaPOCTOMKOCTH CTAJIEH.

19. B ueM cyTh razorepMudeckoro crnocoda HaHeceHus NokpeiTuii? Ilepeunciaute
METO/bI Fa30TEPMHUYECKOTO HAMBIICHUS.

20. B yeM JOCTOMHCTBA U HEAOCTATKH I'a30IJIAMEHHOTO METO/1a HAIIBUICHUS ?

21. B dyeM [OCTOMHCTBA M HENOCTATKM IUIA3MEHHOIO CIIOCO0a HAHECEHMs
MOKPBITHIA?

22. B 4yeM JOCTOMHCTBA U HEJOCTATKH JETOHALMOHHOTO HAaIIbUICHUS?

23. Kakyro CTpyKTypy UMEIOT ra30Te€pMUYECKHE TOKPBITHS?

24. Tlepeuncinte OCHOBHBIE CBOWCTBA ra30TEPMUYECKUX TTOKPBITHM.

25. Kakywo nmpeaBapuTelbHYl0 — 00pabOTKy  IpOXOIAT  JA€Taau  Mepen
ra30TepMHUYECKUM HarblIEHUEM ?
26. Kakne knaccel HOPOIIKOBBIX MATEPUATIOB UCIIOJIB3YOTCS ISl Ta30TEPMUYECKOTO
HaIlbUICHUS?

27. UYro Takoe TepMmopearupyrome nopowmku? IlpuBenure  mpumepsl
TEPMOPEArUPYIOIINX KOMIO3ULIMH.

28. B ueM OCHOBHbBIE OTJINYHUS FA30TEPMHUUECKUX MOKPBITUI OT AUP(HY3MOHHBIX?

29. Jlatp oOIpeneNeHHe paBHOBECHOMY, CTaHIAPTHOMY M CTalOHApHOMY
NOTEHIIMAJIAM.

30. Kak, ucxons nu3 3akoHoB Dapanesi, ONPEAEINTb BPEMS JIEKTPOIN3a U TOJIIIUHY
HOKPBITHUS?

31. OnpenenuTb, aHOAHBIMM WM KATOJHBIMH IO OTHOILIEHHIO K YTJIEPOAMCTOU
CTaJIH SIBJSIIOTCA MOKPBITHS MEAbIO, HUKEIEM, XpPOMOM, KaJAMUEM, HIUHKOM B 3%-M
pactBope NaCl.

32. IlepeyncnuTh NOPEUMYIIECTBA BJIECKTPOJUTHUYECKOTO HAHECEHUS TOKPBITUN
CIUIaBaMH IO CPABHEHUIO C IPYTUMU COCO0aMU MOTyYEHUS TaKUX MOKPBITUH.

33. C xaKkoil 1eJIbI0 XPOMUPYIOT CTaIbHBIE U31eNNA?

24. Kakumu cBOMCTBaMHU 00J1a/1at0T KOMIO3UIIMOHHBIC TOKPHITHS?

35. Kakwme ¢ynkuum BeimonHSeT (GochaTUpoBaHUE U XPOMATUPOBAHHE

MOBEPXHOCTH?



36. B yem oTiimunMe XMMHYECKOTO M AJIEKTPOXUMHUYECKOTO CIIOCOOOB TOTyUCHHUS
0CaaKOB?

37. C xaKoy 1EeIbl0 HAHOCAT MOKPBITUA U3 APArol€HHbIX METAUIOB U UX CILUIABOB
(Aqg, Au, Ro, Pt, Pa, Os)?

38. Kakue cBoiicTBa PUIAIOT MOBEPXHOCTH MTOKPBITUS HUKETIEM?

Kpurepuu oneHku (yCTHBIN OTBET)

o 100-85 6annoB — eciu OTBET MOKA3bIBAET MPOYHbBIC 3HAHUS OCHOBHBIX
MPOIIECCOB M3y4aeMOW MPEIMETHOW 00JIaCTH, OTIWYACTCS TIyOMHOW W TOJIHOTOM
PACKpBITHSI TEMBbI; BJIaJICHUE TEPMHHOJOTUYECKUM aIllapaToM; YMEHUE OOBSICHSATH
CYIIHOCTb, SIBIICHUH, ITPOIIECCOB, COOBITHI, AenaTh BBIBOJBI U O0OOIIECHUS, JaBaTh
apryMEHTUPOBAHHBIC OTBETHI, MPUBOJAUTH TMPUMEPHI; CBOOOJHOE BIIAJICHUE
MOHOJIOTUYECKOW PEYbI0, JIOTUYHOCTh W MOCIJIEIOBATEIIBHOCTh OTBETA; YMEHHUE
MPUBOAMUTH PUMEPHI COBPEMEHHBIX IMPOOJIEM N3y4aeMOi 001acTH.

o 85-76 GanioB — OTBET, 0OHAPYKUBAIOIIUN MPOYHBIC 3HAHUS OCHOBHBIX
IIPOIICCCOB M3y4yaeMOW MpeIMETHON 00J1acTH, OTAMYAETCsS TIyOMHOM M TOJHOTOM
PACKpBITUSI TEMbI; BJIAJICHUE TEPMUHOJIOTUUECKUM ammapaToM; yMEHUE OOBICHSTH
CYIIIHOCTb, SIBIICHHUH, IIPOIICCCOB, COOBITHH, JeiaTh BBIBOJIBI U O0OOIICHUS, aBaTh
aprYMEHTUPOBAHHBIE OTBETHI, MPUBOJIUTHL MPUMEPHI, CBOOOJHOE BIIAJICHUE
MOHOJIOTUYECKOW pedblo, JIOTUYHOCTh M MOCJIEA0BAaTEIbHOCTh OTBeTa. OpHako
JOIyCKAaeTCsl OJIHA — JJBE HETOYHOCTHU B OTBETE.

o 75-61 Gann — oueHUBAETCS OTBET, CBUAECTENCTBYIOIIUNA B OCHOBHOM O
3HQHUU  TPOIECCOB  M3ydyaeMoll  MpeAMETHOM  00JIacTH,  OTJIWYAIOIIMICS
HEJOCTAaTOYHOW TJIYOMHOM M TIOJHOTOM PACKPBITHUS TEMbI; 3HAHMEM OCHOBHBIX
BOIIPOCOB TEOpUU; C€Ja00 CPOPMHUPOBAHHBIMU HABBIKAMHU aHaIu3a SBJICHUMH,
MPOIECCOB, HEIOCTATOYHBIM YMEHUEM J1aBaTh apryMEHTUPOBAHHBIE OTBETHl U
MPUBOJNTH TPHUMEPHI; HEIOCTATOYHO CBOOOTHBIM BIIAJIEHUEM MOHOJIOTHYECKOM
peublo, JOTUYHOCTBIO M TOCJEA0BATEILHOCThIO OTBeTa. JlomyckaeTcsi HECKOIbKO
OImUOOK B COJIEP)KAHUK OTBETA,; HEYMEHHE MPUBECTH NMPUMEP Pa3BUTHS CUTYAIIHH,

IPOBECTH CBSI3b C JPYTMMU acCleKTaMH U3y4aeMoi 00JacTH.



o 60-50 OamnoB — oTBeT, OOHAPYKHWBAIOUIUK HE3HAHHWE IMPOIIECCOB
M3y4aeMoOU TIPEIMETHON 00JIaCTH, OTIIMYAIOIIHIACS HETITYOOKHUM PAaCKPHITHEM TEMBI,
HE3HAHMEM OCHOBHBIX BOIIPOCOB TE€OPUH, HEC(POPMUPOBAHHBIMU HaBBIKAMHU aHATIU3a
SBJICHUM, MPOIIECCOB;, HEYMEHHMEM JlaBaThb APTyMEHTHPOBAHHBIE OTBETHI, CIAOBIM
BIIQJICHUEM  MOHOJIOTUYECKOH  peYbl0,  OTCYTCTBHEM  JIOTHYHOCTH W
NocJieJOBaTENbHOCTU. JlOMYyCKAIOTCSl CEpbE3HBIE OLIMOKM B COJIEPKAHUU OTBETA,
HE3HAHNE COBPEMEHHOMN POOIeMaTHKN N3y9aeMOi 00IacTH.

KpuTtepun onieHKH NPpaKTHYECKOT0 3aHITHS

o 100-86 OanaoB BBICTABISAETCS, €CIM CTYASHT/TPYIIa BBIPA3HIM CBOE
MHEHHE 10 CQOpPMYJIHPOBAHHON MpoOJIeME, apryMEHTUPOBAIM €ro, TOYHO
ONPENEIUB €€ COAEPKAHUE U COCTaBJsOMME. [[pUBEeHBI JaHHBIE OTEYECTBEHHOM
U 3apyO0eKHOU JUTepaTyphbl, CTaTUYECKHE CBEACHHS, MH(POpMaIUs HOPMATHUBHO-
MpaBOBOTO Xapakrtepa. IIpoaeMOHCTPHPOBAHO 3HAHWE H BIAJCHHUE HABBIKOB
CaMOCTOSTENIbHOM  MCCIIEJIOBATENIbCKOM  pabOThl MO TEME  HCCJICIOBAHMSL.
dakTUYeCKUX OMMUOOK, CBA3AHHBIX C TOHUMaHUEM TTPOOIEMbI, HET.

o 85-76 OammoB — paboTa CTYACHTA/TPYNIBI  XapaKTEPHU3yETCs
CMBICIIOBOM II€JIBHOCTBIO, CBSI3HOCTBIO U TOCJIEIOBATEIBLHOCTHIO HM3JIOKEHUS,
JOMyIIeHO He Ooyiee 1 omuMOKM NpH OOBSCHEHHH CMBICIIA WJIW COJACPKAHHS
npoOiembl.  [[ms  aprymMeHTanmuMu TPHWBOAATCS JaHHBIE OTEUCCTBEHHBIX M
3apyOeKHBIX aBTOPOB. [IpogeMOHCTpUPOBAHBI MCCIEIOBATEIBCKAE YMEHUS U
HaBbIKH. DAKTHYECKUX OMIMOOK, CBSI3aHHBIX C IOHUMaHHUEM MPOOJIEMBbI, HET.

° 75-61 Oamn — mnpoBeA€H JIOCTATOYHO CaMOCTOSATENIbHBIM aHaINU3
OCHOBHBIX ATAarlOB M CMBICJIIOBBIX COCTaBIISIONIMX MPOOJIEMbI; TOHUMAaHUE 0a30BbIX
OCHOB M T€OPETUYECKOTO0 0OOCHOBAaHMS BBIOpAaHHOW TeMbI. [IpuBIIeUeHBI OCHOBHBIC
HMCTOYHHMKH TI0 paccMarpuBaeMoi Teme. JlomymeHo He Oosiee 2 OmMOOK B CMBICIIE
WJIN COJIEPIKaHUH MPOOIJIEMBI.

o 60-50 6ayoB — eciu paboTa MpeCTaBIseT COO0M epecKa3aHHbIM WU
MOJIHOCTHIO TIEPEMUCAHHBIA HMCXOJIHBIM TEKCT 0e3 Kakux Obl TO HU OBLIO

KOMMEHTApUeEB, aHanu3a. He packpbiTa CTpyKTypa v TEOpPETHYECKAs COCTaBISIONIAs



TeMbl. Jlomymeno Ttpu wnm Oonee TPEX OMMOOK CMBICIOBOTO COJEPIKAHMUS
packpbIBaeMOM poOIEMBI.
Kpurepuu BoicTaB/IeHHS OLIEHKHU CTYICHTY HA 3a4éTe/ IK3aMeHe

o IMCIOMIIJIMHE «HOBerHOCTHLIe MOKPBITUSD)

banabi Ounenka TpeodoBanusi K ¢chopMUPOBAHHBIM KOMIIETEHIIUAM

3auéra/sK3a
(pedTUHrOBOM MeHa

OLICHKH)

(cranpaprtHas
)
100-86 «3aumenoy/ | OLlEHKa «OTIUYHO» BBICTABISIETCS CTYACHTY, €CIH OH
rIy0OKO M TMPOYHO YCBOWJI IPOrpaMMHBIA MaTepual,

«OMAUUHON HCYEpIBbIBAIOIIE, MOCIEA0BATEIbHO, YETKO U JIOTUYECKU

CTPOMHO €ro M3JIaraeT, yMEeT TECHO YBS3bIBaTh TEOPUIO C
IIPAKTUKOH, CBOOOAHO  CIpaBJII€TCS C  3a/JadaMu,
BOIIPOCAMM U JPYrMMH BHJAaMH IPUMEHEHHs 3HAHUM,
pU4EM HE 3aTPYyJIHAETCS ¢ OTBETOM IIPU BUIOM3MEHEHUH

3a/laHuH, UCIIONB3YET B OTBETE MaTrepual
MOHOTpadHuuecKon JUTEpaTypHl, IIPaBUIILHO
00OCHOBBIBAET IIPUHATOC peuicHue, BIIAZICET

PaSHOCTOPOHHUMHU HABBIKAMH U HpI/IéMaMI/I BBIIIOJTHEHUA
IIPAKTUYCCKUX 3a1aY.

85-76 «3a4TEHOY/ OneHka «XOpoLIO» BBICTABISAETCS CTYAEHTY, €CIH OH
«XOPOLIO» TBEPAO 3HAET MaTepual, IPaMOTHO U IO CYLIECTBY
U3JIaraeT ero, He JOIyCKas CYIECTBEHHBIX HETOYHOCTEN B
OTBETE Ha BONPOC, PABUIBHO IPUMEHSAET TEOPETUUECKHE
MOJIOKEHUS TPU PELIEHUU NPAKTHUYECKUX BOIPOCOB H
3aja4, BiajieeT HEOOXOJAMMBIMU HaBBIKAMU M NpPHEMaMHU
UX BBIITOJIHEHUS.

75-61 «3a4TeHOY/ OneHka «yJIOBJIETBOPUTEIBHO» BBICTABISETCS CTY/ACHTY,
«yIIOBJIETBOP | €CIM OH MMEET 3HaHUS TOJILKO OCHOBHOI'O MaTepHala, HO
UTETHHOY» HE YCBOMJ €ro JeTajei, IOMycKaeT He TOYHOCTH,

HEJ0CTaTOYHO NpaBUJIbHBIE (POPMYIUPOBKH, HAPYLICHUS
JIOTUYECKOW  IOCJIEOBAaTEIbHOCTH B U3JIOKCHUHU
MIPOTPAaMMHOIO MAaTepuaja, HCIHBITBIBACT 3aTPyIHEHUS
IIPU BBINOJIHEHUH TPAKTUYECKUX padoT.

60-50 «HE Onenka «HEYIOBJIETBOPUTEILHO BBICTABIISICTCS
3a4TEHO»/ CTYAICHTY, KOTOPBII HE 3HAET 3HAYUTEIBHOM 4YacTH
«HEY/IOBJIETB | MPOrPaMMHOTO MaTepHala, JJO0MyCKaeT CYyIIeCTBEHHBIE
OpHUTETHHOY OIMMOKW, HEYBEPEHHO, C OOJBIIUMHU 3aTPYAHCHHSIMH
BBHITIONHSIET MpakTudeckue paboTsl. Kak mpaBuio, omeHka
«HEYJIOBJICTBOPUTEIIEHO» CTABUTCS CTYyJIEHTaM, KOTOPHIC
HE MOTYT MPOJOJDKUTH OOydeHHe 0e3 JOMOTHUTEIbHBIX
3aHATHI IO COOTBETCTBYIONICH AUCUUILIAHE.




