[lOKYMEHT NOANMUCaH NpOCTO# 3NeKTPOHHOM NOANMUCHIO
MHdbopmauns proanenbue:

[Mpunoxenue 1

®KO: Conosb
[omkHocTs: pgktop GIBOY BO Basunosckuit yuusepcuet
us: 26.11. 202%&549 Qﬂ

[lata nognuca
YHUKanbHbIN 1l
528682d78e6

Nimutpuii AnekCaNgPPRIICTEPCTBO (EJIbCKOIO XO3AMCTBA POCCUINCKOM ®EJIEPALIMUA

aJbHOE rocyaapcTBeHHOe 0101KeTHOe 00pa30BaTeIbHOE YUpeKIeHHe
Bbiciero obpasoBanus

«CapaToBCKMH rocy1apeTBEHHbIH arpapHbli YHHUBEpPCHTET
nmenn H.U. BaBunosa»

/Maxapos C.A./
«2€ » a.,gcy era. 2019 T

OUHEHOYHBIE MATEPUAJIBI

JucumniuHa HAHOTEXHOJIOTHH U HAHOMATEPHAUIbI
B TEXHUYECKOM CEPBHUCE
Hanpasnenue noarotosku  35.04.06 Arpoun:xeHnepust

HamnpaBneHHocTh

(npodumn) TexnuyeckHuii ceppuc MalIiH H 000py10BAHHUS
KBanugukaius

BBIITYCKHHUKA Marucerp

HopMmaTuBHBIA cpOK

o0y4eHus 2 roaa

M®opma 00yueHus Ounas

Kacdenpa-pazpadboTymk Texuunueckoe obecnevenue AIK

Benywuii npenonasarens  Aszapo A.C., 10UeHT

Paspabomuuxu: npogpeccop, Cagonos B.B. ZJ

(noanuce)

oouenm, Azapoe A.C. »ﬂ ) /

o

Caparos 2019




Conepxanue

[lepeyeHb KOMIIETEHIIMN C yKa3aHUEM 3TamoB UX (POpPMHPOBAHUS B
nporiecce OCBOCHUS OITOTIN.........coooiiiiiiiiiiiiiie e,
Onrcanue mokaszaTeyiel U KpUTEpPUEB OICHUBAHUS KOMIIETEHIIUM Ha
Pa3IMYHBIX dTanax ux GOpPMUPOBAHUSI, ONTMCAHUE IITKAJT OLICHUBAHUAL. ..
TunoBble  KOHTPOJBHBIE  3aJaHUS WJIM  HWHBIE  MaTepualbl,

HCO6XOIII/IMBIC JJIs1 OICHKH 3HaHHI>i, YMCHHﬁ, HAaBBIKOB H (I/IJ'II/I) OIlbITa

NeATEIIbHOCTH, XapaKTEePU3YIOIIUX ATAIbI dbopmMupoBaHuUs
KOMIIETEHITUM B npoiiecce OCBOCHHS oOpazoBareiabHOI
TIPOTPAMMDBL. ¢ttt eetieeniteeeteeeeateeenneeesnseeseabaeensseesnneeessseesnnbeennneeensseeenneas

MeTtoandeckre MaTepralibl, ONPEACIISIONINE TPOLEAYPbl OLIEHUBAHUS
3HaHUW, yMEHUN, HABBIKOB U (WJIM) ONbITa JACATEIbHOCTH,

XapaKTEPU3YIOIIUX 3TAMBI UX (POPMUPOBAHUS. ....covveemrernreennreenreeneneennnens



1. IlepevyeHb KOMNETEHIMI C YKa3aHMEM 3TANOB UX ()OPMHPOBAHUS

B npouecce ocsoeHusi OITOII

B pesynbTaTe n3ydeHus qucuuIuinHbl « HaHOTEXHOIOTMY M HAHOMAaTEPHUaIb
B TEXHUYECKOM cepBuce» oOydarwmuecs, B cootBerctBuun ¢ ®PI'OC BO mno
HanpapjaeHuo0 noaArotoBku 35.04.06 ArpouHkeHepusi, YTBEPKICHHOTO PUKA30M

MunuctepcTBa 06pazoBanusi U Hayku PO ot 26 uronst 2017 r. Ne 709, dopmupytot

CICAYIOIM YO KOMIICTCHIIUIO:

«CriocobeH BbIOMpaTh METOAMKUA TPOBEACHUS

AKCHEPUMEHTOB U UCTIBITAHHM, aHATU3UPOBATh UX pe3yabTaTh» 11K-12.

Tabnua 1

@®opMHUpPOBaAHHE KOMIIETEHUMI B MpoLecce n3y4eHust JUCHUUIIUHbI

«HaHoTexHOJI0rMN " HaHOMaATEpHUAJIbI B TEXHHYC€CKOM CEPBUCE)

Kommnerenius DTansl
Bunast
dhopmupoBaHus . OreHoYHBIE
3aHATHAM IS
Nupukaropsl KOMIIETCHITUH B CpeAcTBa JUIs
¢dbopmupoBaH
JIOCTHKECHUS npouecce OLICHKH YPOBHS
Kon | HaumenoBanue . ust
KOMMETCHITUI OCBOCHUS c(hOpMUPOBAHHOCTH
KOMMETEHITU
OIIOII KOMITCTCHITUHT
u
(cemecTtp)
1 2 3 4 5 6
[IK-12 | Cnocoben - [IK-12.4 - 2 MpaKTHYeCKue| MpaKTUIecKre
6b10Upams aHaJIU3UpyeT 3aHATHS 3aHATHS,
MeMoOuUKu pe3yabTaThl MCIBITAHUIA, cobeceoBaHne
npogedeHus: CpaBHHBAET ux c
9KCNEpUMEnmo8 U | TaHHBIMUA CTAaHIApTOB M
UCNBIMAHUT, nenaer
AHATUBUPOBAMD COOTBETCTBYIOIIICE
UX pe3ynpmanmul 3aKJTFOYCHHEC 0
LIEIECO00Pa3HOCTH  MX
JlaTIbHEUIIIEro
MIPUMCHCHUA.

IIpumeuanue: KOMIIETCHIIMH TAaKOKe (HOPMUPYIOTCS B XO€ OCBOCHHS CICAYIOIMX M CLIUILINH:

TIK-12 — Metozmonorusi 1 METOAbI IIPOBEICHHUS HAyYHBIX HCCIEOBaHUI B arpoutkeHepun; TpeHue, cmaska, M3HOC; MeTobl U cpelcTBa
UCHBITAHUN Ha TPeHHE U M3HOC; VccnenoBaHue KayecTBa TOMJIMBO-CMA304HbIX MaTE€PUAlIOB B arpoMHXeHepuu; IIpou3BoCTBEHHAS NIPAKTHKA:
HUP; IpoussoacreenHas npaktuka: HUP; IIpenauniuomuas npakTuka; 3alnTa BbITYCKHOW KBalnU(pUKALMOHHON paboThl, BKIOYAsl OATOTOBKY
K 3a1ure u npouenypy 3aumrsl; Mccnenosanue Biausinuss TCM Ha nosiroBedHocts TexHUKH B AITK; HHOBallMOHHBIE TEXHOJIOTHH TOBBILICHUS

pecypca aetanei celbCKOX03sHCTBEHHON TEXHUKU TalbBAHUYECKUM TTOKPBITHEM.
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2. OnucaHue Moka3artejieid 1 KpUTEepHeB OLlCHUBAHNSI KOMIIETEHIIM i

Ha pa3/iMIHbIX 3Talax ux (l)OpMHpOBaHI/Iﬂ, OIMuCaHMue IKAaJ OIICHUBAHUA

Hepequb OICHOYHbBIX MAaTCPHUAJIOB

[IpencraBienue

HaumenoBanue Kpatkas xapakTepucTHKa OIIEHOYHOT'O
Ne /it OLIEHOYHOTO CPEJICTBA B
OLIEHOYHOI'0O CPEACTBA cpencrTaa
OLIEHOYHBIX MaTepraiax
CpencTBo, HalpaBJICHHOE HA U3YYCHUE
MPAaKTUYECKOT0 X0Aa TEX WJIM UHBIX
MPOLIECCOB, UCCIEA0BAHUE SIBJICHUS B
paMKax 3aJIlaHHOW TEMbI, COMIOCTABJIEHUE
MOJYYEHHBIX PE3YIHTATOB C
1. [IpakTrueckoe 3aHsATHE. ¥ pesy. [IpakTudeckue padOTHI.
TEOPETUYECKUMHU KOHILIENIUAMH,
OCYIIIECTBIICHUE UHTEPIIPETALUN
MOJIYYEHHBIX PE3YJIHTATOB, OLICHUBAHUE
NPUMEHUMOCTH MOJIYYEHHBIX PE3YyJIbTaTOB
Ha MPaKTHUKE.
CpencTBo KOHTPOJIS, OPraHU30BaHHOE KaK
criennagbHas Oecena nenarorunieckoro
paboTHUKa ¢ 00yJarOIMMCS Ha TEMBI,
o o IIepedens BOIpoCoOB 1st
2. CobecenoBanue. CBSI3aHHBIE C U3y4aeMOl AUCHUTUIMHON U
o YCTHOTO OIpoca
paccunTaHHOM Ha BBIICHEHHE 00beMa
3HAHUHU, 00YYAOIIErocs 1Mo
OIpe/IeTICHHOMY pa3zieny, TeMe, IpodJieMe.
IIporpamMmMa olleHUBAHUA KOHTPOJIMPYEMON TUCHUILINHE
Ne KonTponupyemble pa3aemns Koz xorTponupyemoii HaumenoBanue
n/n (TEeMbI TUCIUILIMHBI) KOMITETEHIIMH (WU ee YacTH) OLICHOYHOI'0 MaTepHaa
Beenenne B kypc «HaHOTeXHOMOrHH U
1 HaHOMAaTEepHAJIbI B TEXHUYECKOM K-12 [Ipaktrueckas padora,
’ cepBuce». CoOBpeMEHHBIE TECHJICHIUH cobecenoBaHue.
pa3BUTHS PEMOHTHOTO TIPOU3BOICTBA.
TeXHOTOTHYECKHUE OCHOBBI TOTYICHHUS
5 HAHOPAa3MEPHBIX MOPOIIKOB METAJJIOB MK-12 [paktrueckas padora,
) " ux COCIMHCHUH METOIOM cobecenoBaHue.
IUIa3MEHHOH IePEeKOHICHCAIIHH.
TeXHOTOTHYECKHUE OCHOBBI TOTYICHHS
[paktrueckas padora,
3. HaHOpa3MepHBIX MOPOLIKOB [K-12
cobecenoBaHue.
MOJUTHTAHATA KaJIHSL.
4 Hanomartepuaiibl ¥ UX CHHTE3. K-12 [Ipaktiueckas padora,
) cobeceoBaHue.
OreHKa BJIMSHHUS  HAHOPa3MEPHBIX
[paktrueckas padora,
5. KOMITOHEHTOB ~ Ha  TpUOOJOrM4ecKue [K-12
. cobecenoBaHue.
CBOMCTBA CMa30YHBIX MAaTEPHAJIOB.
Be3pas3bopHbie METOBI BOCCTAHOBJICHUS
. [IpakTryeckas pabora,
6. A YOPOYHEHHS JeTaled Y3JIOB U IK-12
cobecenoBaHue.
arperaTtoB MallyH.
Texnonormdeckrie OCHOBBI HAaHECEHHS
7 HAHOKOMIIO3ULIMOHHBIX  TAJIbBAHO-XMMUHMECKUX MK-12 [pakTnueckas padora,
’ TIOKPBITWA  HA  VBHOILIGHHBIE ~ TIOBEPXHOCTH cobecenoBaHue.
JieTasiel MalvH.
OCHOBHBIE  CBOMCTBa  HAaHOCTPYKTYD.
Meroapl HCClenoBaHUS HAHOCTPYKTYP.
] MeTtosl uccien0BaHui pabounx [K-12 [IpakTryeckas pabora,
' MIOBEPXHOCTEH JieTanent MalllUH, cobecenoBaHue.
cpOPMHUPOBAHHBIX C HCIIOIb30BAHHEM
HaHOMaTePHAaJIOB.
MeTomsl MHCTPYMEHTATIBHOIO KOHTPOIIS
COCTOSIHHSL y3JIOB M arperaToB MallllH,
9 AKCILTYaTUPYIOUIUXCS C UCIONb30BaHUEM MK-12 [pakTrueckas padora,
) HaHOMaTEePHAJIOB. BezonacHocTh cobecenoBaHue.
HAHOTEXHOJIOTMH  JUId  4YelloBeKa U
OKpPYXKaIOIel CpeIbl.
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Onucanne nokasaresjed 1 KpUTEPUEeB OLCHUBAHUA KOMIIETCHIM A
no qucuumninie « HaHOTeXHOI0rMM 1 HAHOMATEPHAJIbI B TEXHUYECKOM
cepBHCe» HA Pa3/IMYHBIX dTanax ux ¢opmupoBaHus,
OIMCAHUE LKA OLEeHUBAHUSA

Kon IToka3arenu 1 KpUTEPUH OLIEHUBAHMSI PE3YJIbTATOB O0yUEeHHUS
IKOMIICTCHIIY HHNXKE o
[Tnanupyemblie IIOPOTOBBIN N N
H, OTaIlbl IIoOporoBoro IMPOJABHUHYTBIU BBICOKHNU
pe3yIbTaThI YpOBEHb
OCBOCHHS R YPOBHS (YIOBIeTBOpHTE YPOBEHb YpOBEHb
KOMITCTCHIIH 0oy (HEYIOBJIETBO Y P (xoporo) (OTIMYHO)
u PHUTEIHHO) IbHO)
1 2 3 4 5 6
IK-12, 3HaeT: o0yJaromuiicst | o0yJarommiics o0yJaronuiics o0yJaronuiics
2 ceMecTp | OCHOBHEIE HE 3HAeT | IEMOHCTPUPYET | JEMOHCTPHPYET | IEMOHCTPUPYET
IIPUMCHIACMBIC 3HAYUTEIHLHON 3HaHUs  TOJIBKO | 3HAHHC 3HAHUC 00:
TCPMUHBI Hu | 4aCTu OCHOBHOI'O Mmartepuajia, HE | OCHOBHBIX
OIpe/IeIICHHS; IpOrpaMMHOIO | MaTtepuana 00 | JOImycKaer PUMEHSEMBIX
HCTOPUYCCKUEC Mmartepuajia, OCHOBHBIX CYHICCTBECHHBIX TECPMUHAX u
OCHOBBI OYCHBb IJIOXO | IPUMCHIACMBIX HETOYHOCTEH 00 OHNPpCACIICHUAX,
3apOXKACHUA " | OPUCHTHUPYCTCA | TCPMUHAX U | OCHOBHBIX HCTOPUUCCKUX
pa3sBUTUSA B MH(pOpMALUK | ONPENeNICHUAX; | MPUMEHSIEMbIX OCHOBax
HAaHOHAYKHU, 00 OCHOBHBIX HCTOPUYCCKUX TECPMUHAX " | 3apOKIACHUA u
OCHOBHBIC TECPMUHAX Hn | OCHOBax OHNPpCACIICHUAX, pa3BUTUA
Hay4HO- OTpE/IENCHNSX; | 3aPOXKICHHUS W | HCTOPHYECKUX HAHOHAYKU;
TEXHUYCCKHEC HCTOPUYCCKUX pa3BUTUA OCHOBax OCHOBHBIX
poOJIeMbI U | OCHOBax HAHOHAYKU; 3apOXKACHHUS | | HAy4HO-
IMEPCIICKTUBLL 3apOXKJACHUA W | METOAaX pa3BUTUA TEXHUYCCKUX
pa3BUTUA pa3BUTUA TIOBBIIIICHUA HAaHOHAYKHU; Hpo6neMax u
HaHOTEXHOJIOTMH, | HAHOHAYKHU; HaOC)KHOCTH OCHOBHBIX IMEPCIICKTUBAX
€€ B3anMOCBA3b MalInH 1 | HAYYHO- pa3BUTUA
co CMCXHBIMHU MEXaHHU3MOB 34 | TCXHHYCCKHUX HaHOTCXHOJIOI'MH,
o0nacTsIMu; cuér mpo0OieMax ¥ | ee B3aUMOCBSI3H
OCHOBHBIC BHJBI HCITOJIB30BaHUA IMEPCIICKTUBAX co CMCXHBIMHU
u CBOMCTBa HaHOMAaTEPUAJIOB; | Pa3BUTHUSL obnacTsIMu;
HaHOO6’beKTOB, HaHOTCXHOJIOI'MH, | OCHOBHBIX BHOaX
HaHOMaTepUAaIoB, ee B3aMMOCBS3H | U CBOICTBaX
TUITOBBIC co CMCXHBIMHU HaHOO6’beKTOB,
TEXHOJIOTUYECKHUE 00acTsIMH; HaHOMaTepUaIoB,
IIPOLECChI nux OCHOBHBIX BUax | TUIIOBBIX
IMOJIy4CHUs, a u CBOMCTBAX | TEXHOJIOIMYECKUX
TaKKe THITIOBOH HAaHOOOBEKTOB, | Mpomeccax  uX
MHCTPYMEHTAPUH HAaHOMATEepUAJIOB, | MOJMYYEHHs,  a
10 TUITOBBIX TAaKXXEC THIIOBOM
UCCJIEIOBAaHHIO TEXHOJIOTUMYECKUX | HHCTPYMEHTapHu
pabounx mporeccax — HX | IO
MOBEPXHOCTEH MONYYeHHs, @ | HUCCIICOBAHUIO
neranei TaKXKe TUIIOBOM | paboumx
copmupoBaHH MHCTPYMEHTapUH | OBEPXHOCTEH
BIX c 1o neranei
UCIIOJTE30BaHIEM UCCJIEZIOBAaHUIO | c(hOPMUPOBAHHBIX
HAHOMAaTEPUAJIOB; pabounx c
OCHOBHBIE MOBEPXHOCTEH UCIIOJTE30BaHIEM
METOBI neranei HaHOMAaTEpUaJIoB;
[IPOEKTUPOBAHUS c(hOpMHPOBAHHBIX | OCHOBHBIX




u c MeTo/1ax
KOHCTPYMPOBAHUS UCIIONIF30BAaHAEM | ITPOCKTUPOBAHUS
HAaHOKOMITOHEHT HAHOMATEepUAJIOB; |
HBIX OCHOBHBIX KOHCTPYMPOBAHUS
MaTepHasoB; MeToax HaHOKOMITOHEHT
OCHOBBI MPOEKTHPOBAHUS | HBIX
6e3omacHOCTH u MaTepHasoB;
pa3paboTku U KOHCTPYMPOBAHUSI | OCHOBAX
PUMEHEHHUS HAaHOKOMITOHEHT | 6e30macHOCTH
HAHOTEXHOJIOT U HBIX pa3paboTku |
u MaTepuaos; PUMEHEHHUS
HAHOMAaTEPUAJIOB; OCHOBax HAaHOTEXHOJIOTHI
METO/IbI 6e3omacHOCTH u
MOBBIICHHS pa3paboTKH U | HAHOMAarepuasos;
HaJISKHOCTH PUMEHEHHUS MeToax
MaIIiH u HAHOTEXHOJIOTHH | MOBBIIICHUS
MEXaHU3MOB  3a u HaJIS)KHOCTH
(S HAaHOMAaTEpUAIOB; | MAIIWH u
UCIIOIb30BaHHUS MeTo/1ax MEXaHU3MOB  3a
HAHOMATEpUAaJIOB; MOBBIICHHS cuér

Ha/Ie)KHOCTU UCIIOJIb30BaHMUS

MaIIiH U | HAHOMAaTEepHUaJoB;

MEXaHU3MOB 3a

(S

UCTIOJIb30BaHUS

HAHOMATEpUAJIOB;
yMmeert: HE yMeeT | IJIOXO€, HE | B 1esioM |c(hOopMHPOBAHO
OCYIIECTBIIATh OCYLIECTBIISTh | CUCTEMHOE yCIIEIIHOE, HO | yMEHHE
cbop u | coop U | yMeHHe cOopa | | comeprKalne OCYILIECTBIIATh
00paboTKy 00paboTKy 00paboTKN OT/ENbHBIC cbop u 00paboTKy]
uHbopMaruu o | uHGoOpManMK | HHGOPMALUU O | IPOOEIbI, uHbopMauu o
TEHJCHIUAX O TEHICHIUSX | TEHACHINIX yMeHHe TEHJICHIUSIX
pa3BUTHUSA pa3BUTHUSA pa3BHUTHUSA OCYIIECTBISTH | Pa3BUTHS
HAHOWHAYCTPHUH;, | HAHOMHIYCTPHH; | HAHOMHIYCTPUH; | cOOp U | HAHOUHIyCTPHH;
HPUMEHATH IIPUMEHEHHUS 00paboTKy HPUMEHATH
HAaHOKOMITOHEHT HAaHOKOMITOHEHT | WH(pOpPMaluu O | HAHOKOMIIOHEHTH
HBIE MaTepualIbl HBIX MaTepUaIOB | TEHICHIUIX Bl  MaTepHalbl
npu npu pa3BUTHUSA npu
9KCIUTyaTalluu U OKCIUTyaTallid W | HAHOMHIYCTPHH; |JKCIUTyaTalluH W
pPEMOHTE  Y3JIOB PEMOHTE  Y3JIOB | IPHUMEHSTh pPEMOHTE Y3JIOB |
u arperaTos u arperaToB | HaHOKOMIIOHEHTHBIE | arperaTtoB MallliH;
MaIlWH; MaIlWH; Marepuaibl  TpU | AMArHOCTUPOBATH
JIMAarHOCTHPOBATh 9KCIUTyaTallul M |COCTOSIHUE Y3JIOB
COCTOSTHHE PEMOHTE Y3JI0B U | U arperatos
y3JI0B u arperatoB MallvH; | MalIvH,
arperaTos JIMAarHOCTUPOBATh | SKCIIITYaTUPYIOIIN
MaIlVH, COCTOSTHHE Xcs c
9KCIUTYaTUPYIOILL y3JI0B U | UCIIOJIB30BAaHUEM
uXCs c arperatoB MaIllvH, | HAHOMaTepHAIIOB H
UCIIONIb30BaHUEM IKCILTYaTUPYIOUI | IPOTHO3UPOBATH
HAHOMAaTepHAaJIOB uxcs C |MX pecypc;
u UCIIONIB30BaHUEM
IPOrHO3MPOBATH HAHOMATEPUATIOB 1
uX pecypc; IPOrHO3MPOBATH

UX pecypc;
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BJ1ajeeT
HABBIKAMU:
MHCTPYMEHTATBHOTO
KOHTPOJIS
COCTOSTHHSI  Y3JIOB
17} arperaTos
MaIliH,
PKCILTYaTHP YIOLIH
XCsI c
MCTIOJIb30BaHHEM
HaHOMAaTEepUaJOB;
METOJaMU
[POCKTUPOBAHUS
HAaHOKOMITOHEHTHBIX
SKCILTYaTalMOHHBIX
I7}
BOCCTAHOBUTEITbHBIX
[IperapaTos;
TEXHOJIOTHSIMU
HaHECEHUs
HaHOKOMITO3HUIIHO
HHBIX TaJbBaHO-
XHUMHUYECKUX
BOCCTAHOBHTEJIHHBIX
MOKPBITHI Ha
M3HOIICHHEIC
MOBEPXHOCTH
eTaneu;
METOJaMU
6e3paz0opHOro
[peMOHTa u
00CITY)KHBaHUS
Y3JIOB U arperaToB
MaruH c
VCTIOJIb30BaHHEM
HAHOKOMITOHEHTHBIX
[pernapaToB.

o0yJaronuiics
HE BJIaJICeT
METOJaMu
6e3paz00opHOro
peMoHTa u
00CITY>)KUBaHHS
y3II0B u
arperaToB
MalllnH Cc
UCIIOJIb30BaHH
eM
HAHOKOMITOHEHT
HBIX
Ipernaparos.

o0yJaronuiics
IUIOXO ~ BIIaJieeT
HaBbIKaMU
6e3paz0opHOro
peMoHTa u
00CITY>KUBaHHS
y3I7I0B u
arperaToB
MalllnH Cc
UCIIOJIb30BaHUEM
HAHOKOMITOHEHTHBIX

Hpenaparos.

B LEJIOM
yCIIeIIHOE,
COMPOBOXKIAIOII]
eecst
OT/ACTHHBIMH
oImKOKaMH,
BJIaJICHUE
HaBBIKAMHU
MHCTPYMEHTAIBHO
o KOHTPOJIS
COCTOSIHUS

y3JI0B u
arperaTos
MallliH,
IKCIUTYaTUPYFOIIL
uxcs c
HCIIOTB30BaHUEM
HAHOMAaTEpUAJIOB;
METOIaMH
MPOCKTUPOBAHUS
HAHOKOMITOHEHTHBIX
SKCIUTYATALOHHBIX
u
BOCCTAHOBUTEITHHBIX
MperapaTos;
TEXHOJIOTHSIMU
HaHECCHUS
HaHOKOMITO3UIT!
OHHBIX
rajibBaHoO-
XHUMHUYECKUX
BOCCTAHOBHTRITHHBIX
IOKPBITUA ~ Ha
W3HOIIICHHBIC
MTOBEPXHOCTH
JleTaneH;
METOIaMH
6e3paz0opHOro
peMoHTa u
00CITy)KHBaHUS
y3JI0B u
arperaTos
MaIluH c
HCTIONTb30BaHUEM
HAHOKOMITOHEHTHBIX

Hpenaparos.

yCIIEIIHOe u
CHCTEMHOE
BJIaJICHUE
HaBBIKAMHU
MHCTPYMEHTAIBHO
TO KOHTPOJIS
COCTOSTHUS

y3JI0B u
arperaTos
MallliH,
AKCIUTYaTUPYFOIIL
uxcs c
UCIIOB30BaHUEM
HAHOMAaTEPUAJIOB;
METOJaMU
MPOCKTUPOBAHUS
HAHOKOMITOHEHTHBIX
SKCIUTYATALOHHBIX
u
BOCCTAHOBUTEITHHBIX
IIperapaTos;
TEXHOJIOTHSIMU
HaHECeHUs
HAHOKOMITO3UIIH
OHHBIX
rajbpBaHO-
XHUMHYECKUX
BOCCTAHOBHTRITGHBIX
IOKPBITUA ~ Ha
M3HOIICHHEIE
MOBEPXHOCTH
JleTaeH;
MeTOJaMU
6e3paz0opHOro
peMoHTa u
00CITy)KHBaHUS
y3JI0B u
arperaTos
MaIuH c
HCIIOIB30BaHUEM
HAHOKOMITOHEHTHBIX
IpernapaTos.




3. TunoBbie KOHTPOJIbHbIE 32IaHUS] MJIH MHbIE MAaTePHUAJIbI, HE00X0AUMbIe
AJ151 OeHKM 3HAHUI, YMeHMi, HABBIKOB H (MJIH) ONBITA 1eATeJIbHOCTH,
XapaKTepu3yKIIMX 3Tanbl (OPMUPOBAHNUS KOMIIETEHIUII B IpoLecce

0CBOCHHA 00pa30BaTEJIbHOI MPOrPAMMBbI

3.1 BxoagHoi1 KOHTPOJIb
IIpuMepHBIi epeYyeHb BONPOCOB

. MeToapl MEXaHUUYECKOT0 YIIPOUYHEHUS OBEPXHOCTEN JeTaJICH.
. MeToapl NOBBIIIEHUST N3HOCOCTOMKOCTH JeTalIeH.
. CrtocoObl U3MepeHus MOBEPXHOCTHOM TBEPIOCTH JCTaJICH.
. Onpenenenue cTanm.
. Onpenenenue yyryHa.
. Onpenenennie OPOH3HI.
. Onpenenenue naTyHu.
. @opmyna CHIIbI TPEHUS.

9. Bugel TpeHus.

10. OGo3HaUYeHNE IEPOXOBATOCTH HA YEPTEKE.

11. Ilepeuncnure BUIbl U3MEPUTEIBHOTO MHCTPYMEHTA, UCIIOIB3YEMOT0 JJIs1
M3MEpPEHUS MApaMETPOB BHYTPEHHUX LIMIMHIPUUECKUX TOBEPXHOCTEN.

12. Ilepeuncnure BUIbl U3MEPUTEIBHOIO HHCTPYMEHTA, UCIIOIB3YEMOTO JJIs1
M3MEpPEHUS MAPAMETPOB HAPYKHBIX HWJIMHIPUUECKUX TTOBEPXHOCTEM.

13. B kakux eIuHUIAX U3MEPSAETCS YCUIINE U JaBIEHUE?

14. Onpenenenrie KOMIPECCUH.

15. Yem Tekynuii pEMOHT OTJIMYAETCS OT KalUTaJIbHOIO?

16. B uém 3aximoyaercst pa3iniue TU3eNIbHbIX U KapOIOpaTOPHBIX JIBUTATENEH?

17. ®opmyna COMIHON KUCIOTHI.

18. ®opmyna cepHOM KUCIOTHI.

19. Onpenenenne mpou3BOAHOM.

20. Onpenenenue orapudma.

21. B3auMocCBs3b KaueCcTBa U HAJIE)KHOCTH MAaIlIuH.

22. TlonsiThe 00 SKCILTyaTaly U CUCTEME TEXHIMYECKOTr0 OOCITY>KMBaHKS U PEMOHTA.

23. TloHsATHE O TEXHHYECKOM CHCTEME, €€ DJJEeMEHTaX Hu OOBEKTE.
TexHuuyeckoe cOCTOIHUE 00BEKTA, TEPEKTHI.

24. Bunpl COCTOSHUM, UX ONPEJCICHUS U COOTHOLICHUSI MEXAY HUMH.

25. 3anucarb Qopmyly A ONpPENETeHUs CpPEeIHEKBAIPATUYECKOTO
OTKJIOHEHHMS CIIyYalHOW BEJIMYUHBI X I10 PE3yJIbTaTaM UCIIBITAHUM.

26. IlepeuncauTh cBoMCTBA (DYHKIIUW paCTIpEACIICHUS CIIyYaiiHON BEJIMUMHBI.

27. Knaccudukanuss BUJIOB H3HANIMBAHUS JeTajled M HX KpaTkas
XapaKkTEPUCTHKA.

28. JlaTh omnpenesneHus J0JTOBEYHOCTH M MPEIEIbHOTO0 COCTOSHUS 00BEKTA.
YcTaHOBUTH pa3iuyue B MOHIATHSAX JOJTOBEYHOCTh W 0€30TKazHOCTh. Kpurepuu
MPEAETBHOTO COCTOSIHUS.

[c BN B NRY R NS I S R
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29. Jlate ompeneneHus pecypcy UM Cpoky cayxkObl. [lpuBectu
CTATUCTUUYECKHUE 3aBUCUMOCTH JIJIsI CPEJTHETO pecypca U CPEIHEr0 CPOKa CIIYKOBI.

30. HaznaueHue wuCHBITAaHUNW Ha HAACKHOCTh, KIaCCU(MUKAIUS W TJIAHBI
HCTIBITAHU .

31. O0mas MeTouka 00pabOTKU MOJHON MH(OPMALIMK O HAJIE)KHOCTH.

3.2 IlpakTHUyecKoe 3aHSATHE

Kaxnoe mnpakTUYecKoe 3aHSATHE BBINOJHAECTCS B TEYEHUE OJHOTO, B
HEKOTOPBIX CIIy4asX ABYX 3aHSATHWA, U YCIOBHO JIEJIUTCS HA TPU YACTHU: U3YUYEHUE
TEOPUU U TOPSAKA BBITOJIHEHHS paOOThl, MPAKTUYECKOE BHIIIOJHEHUE U OTYET IO
pabore. IlpakThueckue 3aHATUS NpPEIyCMATPUBAIOT KpaTKUW YCTHBIA ONpOC B
Hayajle  3aHATUA Ui BBUICHEHHUS  TOATOTOBJIICHHOCTH  OOYyYaroluxcs,
(bopMyTUPOBKY L€ pabOThl, 03HAKOMJIEHHE C METOAMKOMN BBINIOJHEHUS padOThI U
IIPOBEPKY PE3YIBTATOB.

TemaTka NpPAKTUYECKUX 3aHATHN YCTAHABIMBAETCS B COOTBETCTBHM C

paboueit mporpaMMon JUCHUTUIMHBI.

IlepeyeHb NPUMEPHBIX TEM MPAKTUYECKUX 3aHATUM:

1) Beenenue B kypc «HaHoTexHOIOrMM U HAHOMAaTepHUANbl B TEXHUYECKOM
cepBuce». CoBpeMEHHBIE TEHAEHINH PAa3BUTHSI PEMOHTHOTO IPOU3BOJCTBA.

2) TexHonoruyeckue OCHOBBI TIOJYYEHHS HAHOPA3MEPHBIX MOPOLIKOB
METAJIJIOB ¥ UX COEIMHEHUI METOJOM IUIa3MEHHOMN NEPEKOHIEHCALINH.

3) TexHoioruuyeckue OCHOBBI TOJYUYEHHUS HAHOPA3MEPHBIX MOPOIIKOB
MOJINTUTAHATA KAJIHS.

4) HanomaTepualibl 1 UX CUHTES3.

5) OueHka BIMSHUS HAHOPA3MEPHBIX KOMIIOHEHTOB Ha TPUOOJIOTHYECKUE
CBOMCTBAa CMa304YHbIX MaTEPHUAIIOB.

6) be3paz0opHble METOIbI BOCCTAHOBJICHUS U YIIPOUHEHMSI JE€Tanei y310B U
arperaTtoB MalllvH.

7) TexHOonOru4ecKkne OCHOBbI HAHECEHUS HAHOKOMIO3UIIMOHHBIX TalIbBAHO-
XUMHUYECKUX MOKPBITUIM HA N3HOUIEHHBIE TOBEPXHOCTH AETAJIEN MaIlVH.

8) OcHOBHBIE CBOICTBA HAHOCTPYKTYp. Mertoasl ucchaeqoBaHUs
HAaHOCTPYKTYp. MeTojbl ucciieqoBaHuN pabouux MOBEPXHOCTEH aeTanell MalluH,
c(hOpMHPOBAHHBIX C UCIOJIb30BAHUEM HAHOMATEPHAJIOB.

9) Meroabl MHCTPYMEHTAILHOTO KOHTPOJIS COCTOSIHUSI y3JI0B M arperaTtoB
MallliH,  JKCIUIyaTHUPYIOIIUXCA  C  KCHOJIb30BAHMEM  HAHOMAaTEpPHUAJIOB.
be3onacHOCTh HAHOTEXHOJIOTUM JIJISl YETOBEKA U OKPYIKAIOIIEH CPEMBI.

[IpakTtuuyeckue paOOThl BBIMOJHSAIOTCS B COOTBETCTBHUU C METOJUYECKUMHU
yKa3aHUsIMU [0  BBINOJHEHHIO MPaKTUYECKUX paboT MO  JUCUHUILIMHE
«HaHOTEeXHOJIOTUH ¥ HAHOMATEPHUAJIBI B TEXHUUECKOM CepBUCE» (TPUIIOKEHHE 4).
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3.3. CobecenoBanue
IIpumepHbIii IepevYeHb TeM Il co0ece0OBaHUA:

1. Ha3oBute poccuiickue u 3apyOexxHble (QUPMBL, TPOU3BOMASIINE
KOMMeEpYeCcKre MapTH HaHOMATepUaIoB?

2. Yro moapasyMeBaeTcs Moj pa3MepHbIM (PaKTOpoM B OMMCAaHUU CBOWCTB
HaHO4YacTuI?

3. Kakue kBanTOBbBIE 3 (DEKTHI MPOSBIAAIOTCS HAHOYACTUIIAMU ?

4. Yem o0O0ycnoBjeH MOBBINIEHHBI HMHTEPEC YUYEHBIX K MOJUMEPHBIM U
OMOJIOTUYECKUM HaHOCTPYKTypam?

5. Kakoe mnpakTHueckoe NpPUMEHEHHWE B HACTOSIIEe BpeMs HUMEIOT
bymiepeHb?

6. Kakue OCHOBHbBIE cliepKUBaOIIUE (AKTOPbl Pa3BUTUS COBPEMEHHOMN
MPAKTUYECKON HAHOTEXHOJIOTHH?

7. Kakue paznoBunnoctd @ABO HU3BECTHBI B HACTOSILIEE BPEMSI?

8. Pacckaxxure o mopsiake NpoBeleHUs 0e3pa300pHOr0 BOCCTAHOBIIEHUS
paboTOCIOCOOHOCTH JABUTATENsE C IOMOILNBIO PEMOHTHO-IKCILTYaTaIl[MOHHOTO
HaHoIpenapara?

9. Jlns 4yero NMpUMEHSIIOTCS pa3IMYHbIE METOJbl CKAHHPYIOLIEH 30HI0BOM
MHKPOCKOIIUN?

10. Kakue orpanrueHus HaKJIaJbIBAIOTCS HA UCCIIEI0BAHUS C IPUMEHEHUEM
CKaHUPYIOIIET0 TYHHEIbHOTO MUKpOCKOMa?

11. HWmeercs nm B HacTosiiee BpeMs BO3MOXKHOCTh MCCIIEIOBAHUS
OMOJOTNYeCKUX OOBEKTOB, U KaKUe MPUMEPHI MOKHO TIPUBECTH?

122 B d4eM 0COOCHHOCTH KOHCTPYKIMHM MHOTUX KOMMEPUYECKHX
HaHOTECTEPOB?

13. Kakoe 1BO€ CyIIECTBO ObLIO CO3/1aHO UCKYCCTBEHHO M3 KOMMEPYECKHU
JOCTYIHBIX MaTepHaIOB?

14. Kakue nporto3sl JeiarTcsl KIAaCCUKAMH HAHOTEXHOJIOTMYECKON HayKu?

15. Kakue HayyHO-IpaKTHYECKHE KOH(EPEHIMH, CHEIUATU3UPOBAHHBIC
BBICTaBKH U 3JIEKTPOHHbBIE TOPTAJIbl B 00JIaCTH HaHOTEXHOJI0TUM Bbl 3HaeTe?

16. KaxoB Bam nporuos B 061actu pa3BUTHSI HAHOTEXHOJIOTHI Oyayiero?

3.4. PyOexHblil KOHTPOJIb
Bormpocs! py6exuoro koutposs Nel
Bonpocwi, paccmampusaemvlie Ha ayoumopHbIxX 3aHAMUAX
1. TTouemy 3. JIpexcnep BBEN NOHATHE «MOJIEKYJIAPHAS HAHOTEXHOJIOTHS» ?
2. HazoBute 1poOHYIO AECCATUUHYIO €IMHUILY, CICTYIOIYIO 3a PUCTABKOM «HAHOM?
3. UTo n3yyaer HayKa XMMMOTOJIOTHA?
4. YUem otnuyarorcs QyisepeHsl OT QyiepuToB?
5. Yto 03HaYaeT TEXHOJIOTUA OOIIIEro Ha3HAUYEHUS ?
6. B uem 3akiouaercs oTiuune «acceMmOiaepa» ot «aecemoepan?
7. Ha3zoBuTe OAWH U3 CaMbIX IPOYHBIX CUHTETHUYECKHX MATEPHANOB,
M3BECTHBIX B HACTOSILIEE BpEMSI?
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8. KakoB Haunbonblnii pa3Mep 4acTHUll, OTHOCSIIUXCSA K HAaHOMaTepranam?

9. Uewm 3namenut nocenok lynsra B Kapenuu?

10. Ha3oBuTe H3BECTHBIX POCCHUUCKUX YUYCHBIX, BHECIIMX HAUOOJBIIUN
BKJIaJ] B U3YUCHHUE U PA3BUTHUE HAHOTEXHOJIOTUI?

11. KTo cuntaercsi OCHOBOTIOJIOKHUKOM HAHOTEXHOJIOTUI?

12. Koria HaHOTEXHOJIOTHH BIIEPBBIC HAYAM TIPUMEHSTHCS B TIPOMBIIIIICHHOCTH?

13. Yem 3axsmodanach 0/iHa U3 TJ1aBHBIX 33/1a4 B UCCIIEIOBAHUSX HA HAHOYPOBHE?

14. KTo siBnsieTcst mepBOOTKpbhIBaTENEM (DyJIIIIEPEeHOB?

15. Kto Tteopernuecku mpeackaszai, U KeM MPaAKTUYECKU ObUIM OTKPBITHI
HAaHOTPYOKU?

16. Kakyro dyacTb pacxogOoB Ha HAHOTEXHOJIOTHMM MPUXOJATCS Ha
OSHEPIreTUKY U HEPTEXUMHUYECKYIO TPOMBIIICHHOCTh U TTOYeMy?

17. B d4em oTiuMyaercs TrJaBHOE OTJIMYME  (PUHAHCHUPOBAHHUE
HaHoTexHonoruil B CIIA, Slnonunn u ctpanax EC.

18. B uem 3akmirovaercs Bkiaj Dpuka J[pekciepa B pa3BUTHE HAHOTEXHOJIOTHiA?

19. I'ne u xoraa BriepBbie ObLITN OOHAPYKEHBI MPUPOIHBIE (QYIIIIEPEHBI?

20. Kakue amtorpornubsie GopMbl yriiepoaa Bel 3Haete?

21. Kakue Bunanl HaHouacTul, Bel 3HaeTe?

22. TloueMy HOBas ajioTpomnHas (opma yriepoja Modydyuia Ha3BaHHE
dbymiepena?

23. KakoBa TonmuHa chepudeckoit 000m049ku GyiiepeHa?

24. Kak AOJMKHBI XPaHUTHCSA YUCThIE (PYIIIEPUTHI U TOYEMY?

25. Kakyro cTpyKTypy UMeeT 30JI0ToH dymaepeH?

26. Kakyio CTpyKTypy MOXET UMETh CaMblii HAUMEHBIIIUN U3 BO3MOXKHBIX
dbymiepeHoB?

27. Yrto mpencrasisieT coO0M uaeanbHas yriaepoHas HaHOTpyOka?

28. UTto XapakTepu3yeT yroy CBEpThIBAEMOCTH ?

29. YeMm oTauyaroTcs CTPYKTYpPhl HAHOTPYOOK B BUJIE «PYCCKOM MaTpPEILIKH»
U «CBUTKa»?

30. Kakue MHOTOCTOMHBIE CTPYKTYpPBHI MOJYUYWJIA HAa3BaHUS «TYKOBUYHBIX
CTPYKTYp»?

31. Kakue ocHOBHBIE cIOCOOBI MOTyUYeHUs HAHOMaTepuaioB Bl 3HaeTe?

32. Yro npencrapisieT coboit «yiiepeHoBas 1yra»?

33. Kak npou3BoauTcst OUuCTKa «(YIIEPEHOBON CaKmu»?

34. Kakue ra3pl NPUMEHSIOTCS B KadyecTBE «OydepHBIX» IPHU MOJTYyUYESHHH
GbyiepeHoB u moyemy?

35. Kakue runortessl 06pa3zoBanus QyniaepeHoB Brl 3Haere?

36. Jlig yero npoBOAUTCS MPOUEAYypa SKCTPAKIIUU ?

37. Kak npoucxoaut obpazoBanue ¢pymiepena C70 uz ¢pymiepena C60?

38. B ueM 3akiroyaeTcs MpoLece KaTaTUTHYECKOTO PA3IOKEHHUs YIIIEBOIOPOIOB?

39. Kakue MeTaluibl NPUMEHSIOTCS B KadyecTBE KaTalM3aTOPOB IpHU
KaTaJINTUYECKOM CIoco0e nojydeHus QyiepeHoB?

40. Iloyuemy HaHOTPYOKM MOXKHO paccMaTpuBaTh, KaK HEKOe
CaMOCTOSITEJIbHOE COCTOSIHUE BelecTBA?

41. Kak onpenenseTcs: [uaMeTp HAHOTPYOKu ?

42. Kakoe CBOWCTBO HAaHOTPYOOK MOKHO HCIOJIB30BAaTh MJISI XPaHCHHS
arpeccuBHBIX cpen’?
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43. Kakumu TpuOOJIOTMUYECKUMU CBOMCTBaAaMU 00J1a71al0T HAHOYACTULIbI?

44. KakuMH nmapaMeTpaMH ONMKUCHIBAIOTCS T€OMETPUUECKUE XapaKTEPUCTUKH
HAaHOTPYOKU?

45. OT yero 3aBUCAT METANIMYECKHE WIIU MOJIYNPOBOJHUKOBBIE CBONCTBA
HAHOTPYOOK?

46. Yem 00ycIiOBIE€HBI BBICOKHE TPOYHOCTHBIE CBOMCTBA AaMacCKOU cTaiu?

47. Ha kakue Tpynmbl NPUHITO MOAPA3AEIATH HU3BECTHBbIE B HACTOAILIEE
BpEMsi HAHOTEXHOJIOT U ?

48. Kakue ycTpoWcTBa SBISIOTCS OCHOBHBIMU M €IUHCTBEHHBIMU
MHCTPYMEHTaMHU COBPEMEHHBIX MPAKTHUECKUX HAHOTEXHOJIOT UM ?

49. Kak MoxeT ObITh OCYIIECTBIIEHA MEXaHUUYECKasi cOOpKa HAHOMOJIEKYJI U
JIPYrUX HAHOYCTPOUCTB Oyayiero?

50. Kakue pazpaborku Oyaymiero OTHOCATCA K  PaJUKaJIbHBIM
HAHOTEXHOJIOTUSIM COBPEMEHHOCTH ?

51. Yemy paBeH KO3)PUIMEHT TpeHHs B pa3pabOTaHHBIX SMOHCKUMU
y4EHbIMU (DYJUIEPEHOBBIX HAHOMOIIUITHUKAX ?

52. Kakoe mepBoe yCTpOMCTBO MOJIEKYJISIPHOW HAHOTEXHOJOTHH CO3/1aHO
ATMOHCKUMU YYEHBIMU?

53. Uto moapa3ymeBaeTcs B HAHOTEXHOJOTHSIX TMOHITHUE «TE€XHOJOTHUs
«CBEPXY — BHU3»?

54. B uem 3akmiouaercsa npoekt «Lucky Bee» poccuiicko-amepukaHckoin
koMranuu «JlabopaTopus TpubOTEXHOTOTUM?

Bonpocul ons camocmosamenvio2o uzyuenus

1. HazoBure poccuiickue u 3apyOexkHble (QUPMBI, NPOUZBOIAIINE
KOMMEpYECKHE MapTUX HAHOMATEepUaaoB?

2. Yto moapa3zymeBaeTcsi moJ pa3MepHbIM (PaKTOPOM B ONMHCAHUU CBOWCTB
HAHOYACTHIL?

3. Kakue kBaHTOBbIE 3 (HEKTHI MPOSBIAIOTCS HAHOYACTUIIAMU ?

4. Yem 0OYCJIOBJIEH MOBBIIICHHBI WHTEPEC YYEHBIX K MOJUMEPHBIM H
OMOJOTUYECKUM HAaHOCTPYKTypam?

5. Kakoe npaktudeckoe NpUMEHEHUE B HACTOSAIIEE BpeMs UMEIOT (yIuIepeHbl?

6. Kakue ocHOBHBbIE ciaepkuBaroniye (akTopbl pa3BUTUS COBPEMEHHOMU
MPaKTUYECKOW HAHOTEXHOJIOTHH?

Bormpocsl py6exnoro koHTposst Ne2
Bonpocwi, paccmampusaemvlie Ha ayoumopHbIxX 3aHAMUAX

1. KTo OTKpBIT U B YeM 3aKIH0YACTCS M30MPATEIIbHBIN IIEPEHOC MPU TPECHUHU
(«oddexT 6e3p13HOCHOCTH)?

2. Yro obmero B paboTe cycTaBa >XHBOrO opraHusmMa u <«dddexrom
0E3bI3HOCHOCTH?

3. [Touemy Kommpeccop OBITOBOTO XOJIOAMJIBHMKA Pab0OTAaeT MHOTHE T'OJIbI
0e3 0TKa30B?

4. Kakue OCHOBHBbIC HANpaBICHUS UCCICAOBAHUN M30UPATEIHHOTO
MepeHoca Mnpu TpeHun?

5. Kakue pa3paboTku 60a3upyrorcs Ha «3dPekre 0€3bI3HOCHOCTH ?
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6. B dyem 3akimovaeTcss TeXHOJOrMs (UHUIIHONW aHTUGPUKIIMOHHOM
6e3abpaszuBHoii 00padoTku (PABO)?
7. Illouemy ®ABO MOXHO OTHECTH K HAHOTEXHOJIOTUSIM ?

8. Kakue Hanbornee OTBETCTBEHHbIE JE€TAJU ABUTaTENe 00pabaThIBatOTCs
®ABO u nouemy?

9. N3 xakux KOHCTPYKLIMOHHBIX MaTepuajoB M3TOTOBISIOTCS pabouue
MHCTPYMEHTBI YCTpOiCcTB 11 @ABO?

10. Kakme OCHOBHBIE KOMIIOHEHTBI BXOJST B COCTaB CIIEIIMAJIbHBIX
TexHoJiornueckux cpea aisi ®AbO?

11. Ha kakux crankax BpmoJiHsAroTcs onepaunu @ABO u B yem ux ommuue?

12. Beaytcs au uccieqoBaHus B 00JacTH (PPUKIUOHHOTO HAHECEHUS
MOKPBITHI 32 pyOexom?

13. HazoBuTe TEXHOJOTHYECKUE PEXUMBI (PPUKIIMOHHOTO JIATYHUPOBAHUS
HIEEK KOJIEHYAThIX BaJIOB?

14. KaxoBa 3¢ hexTuBHOCTh 00paboTkH neraieit merogoM GABO?

15. B kakux nensix pa3pabaThiBalOTCA M NPUMEHSIOTCS HAHOAO0ABKHU K
CMa304YHbIM MaTepuagam?

16. PacckaxuTe O TEXHOJIOTHMH <« KUAKAA OpPOHEKWIET» M KaK OHa
UCIIOJIb3YETCS npu M3TOTOBJICHUU PEMOHTHO-3KCIUTyaTallMOHHBIX
HaHOIIPENapaToB?

17. KakoB MeXaHU3M U pe3yJbTaThl IpuMeHHUs1 reomoaupukaropa [TNAD
JUTA OOKATKU ABUTATENECH?

18. Kakue HaHOmpemapaTbl ISl CMAa304YHBIX MAaTEPHANOB BBIITYCKAKOTCS
poccuiicko-amepukanckoil pupmoit «JlabopaTopust TpuGOTEXHOTOTUMY ?

19. KakoBa »(@QeKTUBHOCTh NPUMEHEHUS HAHOI00AaBOK K CMAa30YHBIM
Marepuaiam?

20. [Ins xakux 1eyie NpUMEeHsI0TCS HaHOMaTepHalibl B KauecTBE J0OAaBOK K
TOIIUBY?

21. B yém 3akiouaeTcs MEXaHU3M JACHCTBUS METANIMYECKUX HAaHO100aBOK
K OCH3UHY U JU3EIbHOMY TOIUTUBY?

22. Yto Takoe (heppoleHbl U JUIsl YeTO OHU MPUMEHSIOTCS?

23. KakoBa 3(@exkTUBHOCT, NPUMEHEHHUS TOIUIMBHBIX IpPEnapaToB Ha
aBTOMOOMJIBHON TEXHUKE?

24. Kakue npenapaTbl aBTOXUMUU Ha OCHOBE HAaHOTEXHOJOTUil Brl 3HaeTe?

25. B ueM 3akmtouaercsa 3QPeKT «TyHENTUPOBaAHUS» ?

26. Kakue umerorcss mpuOOphl A NMPOBEJCHUST CKaHUPYIOIIEH 30HA0BOM
MUKPOCKOITMH MOBEPXHOCTEM?

27. Uto sBnsercs OCHOBHBIM pPabOYMM OpPraHOM NIPU CKaHUPYIOIIEH
30HJI0BOM MUKPOCKOTIUU?

28. Uto npencrasisier co0oi kKaHTUIEBEP?

29. B yem cocToUT NpUHLMI pabOThI OJIMKHETONBHOTO J1a3epHOr0 MUKpOCKONa?

30. B uem cocTOUT METOA MPOTOHHOW MUKPOCKOIINU?
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Bonpocul ons camocmosamenvrio2o uzyuenus

1. Kakue paznoBugHoctu @ABO H3BECTHBI B HACTOSIIEE BpEMSI?

2. Pacckaxure o mopsiake MpoBeAeHusi 0e3pa300pHOTr0 BOCCTAHOBIICHUS
paboTOCIOCOOHOCTH JIBUTATeNii C TOMOULIBI0 PEMOHTHO-3KCIUTYaTallMOHHOTO
HaHoIpemnapara?

3. JIns yero mpUMEHSAIOTCS pa3jJuyHbIE METOAbl CKAaHUPYIOUIEH 30HAOBOMI
MHKPOCKOITHH?

4. Kakue orpaHMYEHMs HAKJIAJbIBAIOTCS HA UCCIENOBAaHUS C MPUMEHEHUEM
CKAaHUPYIOLIETO0 TYHHEIBHOTO MUKPOCKOIIA?

5. HNmeercs nm B Hacrosmee BpeMs BO3MOXKHOCTH HCCIIEAOBAHUS
OMOJOrHYECKUX 0OBEKTOB, U KAKUE MPUMEPHI MOKHO IPUBECTH ?

6. B ueM 0COOEHHOCTH KOHCTPYKIIMM MHOTHX KOMMEPUYECKUX HAHOTECTEPOB?

Bonpocs! py6esxHoro kontposis Ne3
Bonpocvl, paccmampusaemvle Ha ayOumopHvix 3aHAMUAX

1. Kakue noTeHIManbHble YIpo3bl A1 YeIOBEeKa 3aKII0Yal0TCS B pa3BUTUU
HAHOTEXHOJIOTUIA?

2 Yto npeacTapisieT co00M KOHIETIIUS «CePOr CAU3N»?

3. Kakyro 0rnacHOCTb MOKET HECTH pa3paboTKa U N3rOTOBICHHUE acceMOIepoB?

4. Kakue mnonoxurenbHble (aKTOpbl MOTYT OKa3aTh HAHOTEXHOJIOTUU
HEMOCPEACTBEHHO HAa OpraHu3M YeJOBEKAa M COCTOSIHUE OKpY’Karolled cpelbl B
Ooymymiem?

5. KakoBbl o¢uimanbHble MPOTHO3BI MEPEJOBBIX HCCIEI0BATEIbCKUX
LIEHTOB B 00JIaCTH HAHOTEXHOJIOTUI ?

6. Kakue ycunams nOpeAnpUHUMAIOTCS OTEYECTBEHHOW HayKoW H
MPaBUTEIBCTBOM 10 MHTEHCU(DUKAIIUK PAOOT B 00JIACTH HAHOTEXHOJIOT U ?

Bonpocul ons camocmosamenvrio2o uzyuenus
1. Kakoe >xuBO€ CyIIeCTBO OBLIO CO3/JaHO UCKYCCTBEHHO M3 KOMMEPUYECKU
JOCTYIHBIX MaTEPUAIOB?
2. Kakue nmporHo3bl A€NarTcs KJIAaCCUKaMU HAHOTEXHOJIOTUYECKON HayKH?
3. Kakue Hay4HO-NIpakTUUYECKUE KOH(EPEHINH, CHeUUaTn3UPOBAHHbIC
BBICTAaBKH U JIEKTPOHHBIE IOPTaJIbl B 00JaCTH HaHOTEXHOJoruii Brl 3HaeTe?
4. KakoB Bam nporuo3 B 0651acTy pa3BUTHSI HAHOTEXHOJIOTUM Oyay1iero?

3.5. IIpomexyTOYHAs aTTECTAIIUS

[To ngucummuimHe «HaHOTeXHONMOTMM W HaHOMATEpHAIbl B TEXHUYECKOM
CEepBHCE» B COOTBETCTBUU C YYEOHBIM IUIAHOM I10 HAMNPABJICHUIO IMOJITOTOBKHU
35.04.06 ArpouHxeHepUs, MPEeAyCMOTPEHA MPOMEKYTOUHAsI aTTECTAIMi B BHUJE
3ayera.

[lenpto mpoBeaeHUS TPOMEKYTOUYHOM aTTeCTAllMd B BHJIE 3aueTa SBISCTCS
OLIEHKAa KauyecTBa OCBOCHUS 00y4arouMMucs o0beMa yueOHON TUCHUIUIMHBI TOCHe
3aBEPIICHUS €€ U3YUCHHS U MOJYYEHHUS COOTBETCTBYIOIINX HABBIKOB.
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BOHpOCbI BBIXOAHOI'0 KOHTPOJIA

1. 3agaun Kypca, ero CBsI3b C APYTUMH UHXKEHEPHBIMH JUCIUTIIUHAMM.

2. Kputnueckue texnosoruu. Hanounnycrtpus.

3. Bunbl HaHOMaTepuanoB. MacitaOHbIi GakTop.

4. VckyccTBeHHbIE (CHHTETUYECKHE) OOBEKTHI C BEICOKOW JUCIIEPCHOCTHIO.

5. OObeMHbIE HAHOCTPYKTYPUPOBAaHHbIE MaTepuanbl (METaulbl U CIUIABBHI,
KepaMUKa, [IeMEHTbI, KOMIIO3UThI U THOPUJIBI).

6. YriuepoaHble HaHOMaTepHaJibl: HAHOAJIMAa3bl, YIJIEPOJIHbIE HAHOTPYOKH,
dbymepensl, rpadeH.

7. XupanbHocTb. HaHOTpYOKH ¥ HAHOKOHYCHBI.

8. [IpuponHble HAHOMATEPHUAIIBI.

9. Cxema nonyuenus ¢yiepeHon. OymepeHoBa ayra.

10. Cxema mnonydeHHs HAHONOPOIIKOB METAJUIOB METOJIOM IIJIa3MEHHOMN
MIEPEKOHICHCAIU Y.

11. CymHocts cnocoba NOAyYEHUS HAHOAUCIEPCHBIX  IMOPOLIKOB
MOJINTUTAHATA KAJIHS.

12. HaHOMHXEeHEPHS TOBEPXHOCTH.

13. Poccuiickue u 3apyOexHble NPOU3BOAUTENM HaHOMarepuanoB. HMx
CTOUMOCTb.

14. TynHenbHbld 3P(DEKT. ATOMHBIM CHUIOBOM MHUKPOCKON. TyHHEIbHBIN
PacTpOBBIII MUKPOCKOIL.

15. Metonap! uccnenoBaHus MOBEPXHOCTH HA HAHOYPOBHE.

16. O6opynoBanue s UCCIEIOBaHUS HAHOMATEPUAJIOB.

17. Harnotpubosorusi.

18. HaHOKOMIOHEHTHbIE TMpenapaThl, HCIOJIb3yEeMbIE TPU TEXHUYECKOM
CEpPBUCE U PEMOHTE MAIIIMH.

19. Pemeramnu3aHThl U T€OMOIU(DUKATOPHI.

20. Db dext 6e3bI3HOCHOCTH U 00pa30BaHNE CEPBOBUTHOM TUICHKH.

21. ®unviHas antudpUKIMoHHast 6e3a0pas3uBHast 00padboTka (DABO) neraneii.

22. duszndeckue MeToAbl (MarHeTpOHHOE, JIa3epHOE, 3IEKTPOHHO-ITYYEBOE
HaIbUICHNE) OCAKIEHUS CJI0EB HAHOMETPOBBIX TOJIIIUH.

23. CymHoCcTh mpolecca MOJYy4YeHUsS HAHOKOMIIO3MIIMOHHBIX TalibBaHO-
XUMHYECKUX MOKPBITHI.

24. HaHoaucnepcHble MaTepualbl, IOBBIIMIAIOIIME MHUKPOTBEPAOCTh U

U3HOCOCTOMKOCTD IrajiIbBaHO-XUMHYECKUX HOKpBITPIﬁ.



16

25. HanogucnepcHble  MaTepuaibl, MOBBIIIAIOUIME  KOPPO3MOHHYIO
CTOMKOCTb IrajlbBaHO-XUMHUYECKUX MOKPBITHI.

26. Drtaribl 00pa30BaHusl HAHOKOMITO3UIIMOHHBIX TA/TbBAHO-XUMUUYECKHX TIOKPBITHIA.

27. TepMHUYECKOE OCaXICHHUE DJIEMEHTOB.

28. Obnactu NPUMEHEHHUS HAHOKOMIIO3MLMOHHBIX TajdbBaHO-XUMHUYECKUX
MOKPBITUNA Ha OCHOBE XpOMa, JKeJie3a U HUKEJIS.

29. OU3MKO-MEeXaHUYECKUE CBOMCTBa HAaHOKOMITO3ULIMOHHOTO
raJIbBAHMYECKOTO TOKPBITUSL HA OCHOBE XpoMa.

30. PU3HKO-MEXaHNYECKUE CBOMCTBa HAaHOKOMITO3ULIMOHHOTO
raJbBaHUYECKOTO MTOKPHITUS Ha OCHOBE JKeJIe3a.

31. ®uszuKo-MexaHnueCcKre CBOMCTBa HAHOKOMIIO3UIITMOHHOTO XUMUYECKOTO
MOKPBITHS HA OCHOBE HUKEJIS.

32. TexHosorusi BOCCTAHOBJEHUS NPELM3UOHHBIX JeTajell HAHECEHUEM
HAaHOKOMIIO3UIIMOHHBIX TaJIbBAHO-XUMUYECKUX TTOKPHITUH.

33. HaHOKOMMO3UIIMOHHBIE aHTUKOPPO3UOHHBIE TOKPBITHS.

34. be30macHOCTh HAHOTEXHOJIOTUH IS YEJIOBEKA U OKPYKAIOLIEH CpeJIbl.

35. IlepcriekTuBBl ITpUMEHEHMs HaHOTexHOoyorui B AIIK.

4. MeTonu4yeckue MaTepuaJibl, ONpeAeIA0IIHMe NPoUeAyPbl OLCHUBAHUS
3HAHMH, YMEHHU, HABBIKOB 1 (WJIH) ONBITA 1eATEJbHOCTH,
XapaKTepU3yUIHUX 3TaNbl pOpMHUPOBAHUSA KOMIIETCHLU

4.1. Ilpouenypsnl OlleHUBAHNUS 3HAHWI, YMEHNH, HABHIKOB
U (MJIM) ONBITA AeATEJILHOCTH

Kontpons pe3ynbTaToB 00yueHHs OOydYalomMXcs, O3TaloB U YPOBHS
dbopmupoBaHus  KOMIeTeHUMW 1o  aucuuiuiuHe  «HaHotexHnomormu u
HaHOMAaTepUalibl B TEXHUYECKOM CEPBUCE» OCYLIECTBISETCS Yepe3 NpOBElICHUE
BXOJHOTO, TEKYIIEro, pYOECKHBIX, BBIXOJHOTO KOHTPOJEH H  KOHTPOJIA
CaMOCTOSITEIbHOU PadOTHI.

dopMbl  TEKyIIEro,  MPOMEXKYTOYHOTO W HUTOTOBOTO  KOHTPOJIS
pa3pabatbiBatOTCs Kadeapon UCXOs U3 CIeM(PUKN JUCITUTUIUHEI, U YTBEPIKIA0TCSI
Ha 3aceaHuu Kadepol.

4.2. Kpurepuu olleHKH 3HAHW, yMEHH i, HABBIKOB M (WJIH) ONbITA
AeSITeJIbHOCTH, XaPAKTEPU3YIOIIMUX 3TANbl (GOPMHUPOBAHMS KOMIIETEHIIUI B
npouecce 0CBOCHHUsI 00pa3oBaTeJIbHOM MPOTrPaMMbI

Omnuncanne mKajbl OLOCHHUBAHUA JOCTHUKCHMUA KOMHCTCHHI/Iﬁ 110 AUCHUIIIINHEC

MpUBEACHO B TabiuIie 5.
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Tabmuna 5

YpoBeHb
OCBOECHUS

KOMIICTCHIIUHN

OTMeTKA 0 ITATHOATBHOM CUCTEME

(mpomexxyTouHas aTTecrauus)®

Ormcanue

1

2

3

4

5

B8bICOKUIL

«OTIIUYHO»

«3a4YTCHO»

«3a4TEHO
(OTIIMYHO)»

Obyuaromuiics 0OHapyXul
BCECTOPOHHEE, CHCTEMaTHYECKOe
u TIIyOOKOEe 3HaHUE Y4eOHOro

yMeeT CBOOOJHO

Marepuana,
BBIIIOJIHATH 3alaHusd,
MPEyCMOTPEHHBIE TTPOTPAMMOIA,
YCBOWJI OCHOBHYIO JIUTEPATypy U
3HAKOM  C  JIOTNOJIHUTEIbHOMN
JIUTEPATYPOH, PEKOMEHIOBAHHOM
Kak

IIPOrpaMMoOi. IIPaBUIIo,

oOyuarouuiics MIPOSIBJISIET
TBOPYECKHE  CIOCOOHOCTH B
IIOHMMAaHHuH, HN3JI0KECHUU )51

HCII0JIb30BAHWU MaTCpuraia.

oazoevlil

«XOopouio»

«3a4YTCHO»

«3a4TEHO
(xopor0)»

Obyuarommuiics 0OHapyXul

MOJTHOE 3HaHUE y4eOHOTO
MaTepualia, yCIEIIHO BBIIOJHAET
IIPENYCMOTPEHHBIE B IIpOrpaMMe
3aJlaHus,

JTUTEPATYPY,

B [IPOrpaMMe.

YCBOUII OCHOBHYIO

PEKOMEHJOBaHHYIO

nopozoeulii

«ynoBle-
TBOPUTEIIEHOY

«3a4YTCHO»

«3a4YTCHO

(ymoBie-
TBOPHUTEIBHO)

Obyuarommuiics 0OHapyXu

3HaHUSI OCHOBHOTO  Y4Y€OHOTO

Marepuana B o0neme,
HEOOXOUMOM [UIsl JTalbHEHIIeH
y4eObl M TMPEeACTOsIIer padoTh

o mnpodeccuu, CHpaBIAETCA C

BBINIOJIHEHUEM MPaKTUYECKUX
3a/IaHHM, IIPEAYCMOTPEHHBIX
IIPOrpaMMoH, 3HAKOM c
OCHOBHOM JIUTEpaTypou,

PEKOMEHIOBAHHOW IPOTPaMMOHN,
JOMTYCTHJI TIOTPEIIHOCTH B OTBETE
Ha K3aMEHE U MPH BBIITOJTHEHUN
9K3aMCHAIIMOHHBIX 3aJaHuii, HO
oOramaer HEOOXO0MMBIMA
3HAHUSIMH IS UX YCTPaHEHUS
1(0) PYKOBOJICTBOM

npenoaaBaTciis.
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1 2 3 4 5
- «HEey/10BJIe- «HE «He 3auTeHo | OOyyaromuiics 0OHapyXu
TBOPHUTEIBHO» | 3a4TEHO» (HeynoBie- | mpoOensl B 3HAHHUAX OCHOBHOTO

TBOPHUTENBHO)» | y4€OHOrO Marepuana, JIOMYyCTHII
NPUHIUIHATBHBIE OMMOKKA B
BBITIOJTHEHUH TTPEyCMOTPEHHBIX
MPOrpamMMon MPAKTUYECKUX
3a/IaHN, HE MOKET MPOJOJKUTh
oOyueHue WM HPUCTYIUTh K
npodecCuoHATBHOU

NEATENbHOCTH 10 OKOHYaHWUU
o0pa3oBaTe/IbHON OpraHu3aluu
0€3 10NOJIHUTENIbHBIX 3aHITUH.

4.2.1. Kputepuu OlleHKH YCTHOTO OTBETA NPH co0eceJ0BAHUH

B npouiecce cobecenoBanust 00y4aromuics 1eMOHCTPUPYET:

3HAHMSI: Marepualia, U3Y4EeHHOIo IO PacCMaTPUBAEMON TEeMeE; aJTOPUTMOB
pelIeHus MOCTaBJICHHBIX 33/1a4;

YMeEHMSI: HCUEPHIBIBAIOIIECTO W IOCIE0BATEILHOIO, YETKOTO M JIOTUYHOTO
W3JIOKEHUS HW3YYEHHOr0 Marepualia, HaxXOXJICHHS ONTUMAIBHBIX BapHaHTOB
pelIeHns MOCTaBJICHHBIX 33/1a4;

BJIa/leHNe HaBBIKAMHU: paboThl ¢ HHPOpMAIIMEH; PallMOHATBHOTO PEIICHUS
npo¢eCCUOHANIBHBIX 33/1a4 B paMKax paccMaTpUBaeMOM TEMaTHUKH.

KpuTepuu ouieHKH yCTHOI0 0TBeTa NMPHU codeceJ0BAHUN

00y4aroIMiCs JEMOHCTPUPYET:

- 3HAHHE MaTepHala, H3y4eHHOTO TI0 pacCMaTpUBAEMON TeMe; aJlrOPUTMOB
pelleHns TOCTAaBIICHHBIX 33134,

- YMEHHE MCYEPIIBIBAIONIETO U TOCIEA0BATEIBHOT0, YETKOTO U JIOTHYHOTO
O1anyHo W3TIOKEHUSI  M3YYEHHOTO  MaTepualia; HaXOXKICHHS  ONTHMAIbHBIX
BapHaHTOB PEIlICHHS MOCTABICHHBIX 32134,

- YCHENIHOE W CUCTEMHOE BIIaJICHHE HaBBIKAMH pa0OTHI ¢ WH(pOpMaIUel;
palMoOHATIbHOTO  pelIeHus Npo(eCCHOHANbHBIX 33Jad4 B paMKax
paccMaTpuBaeMON TEMaTHUKU.

00y4aroIMiCs JEMOHCTPUPYET:

- 3HaHWE MaTepHuaa, M3y4eHHOro 110 paccCMaTPUBAaEMON TeMe; aJilrOPUTMOB
pellieHus]  MOCTABJICHHBIX  3ajJay; HE JONYCKAaeT  CYIIECTBEHHBIX
HETOYHOCTEH;

- B IICJIOM YCIICIIHOE, HO COJEpIKaIUe OTICIIbHBIC NPOOEbl, YMEHHE
HCYEPNBIBAIOIICTO M IOCIEIOBATEIBHOTO, YETKOT0 M  JIOTUYHOTO
Xopoio MU3JIOKEHHS ~ M3YYEHHOTO  MaTepuaia; HAXOKICHHS  ONTHMAIbHBIX
BapUAHTORB PEIICHHUS MTOCTABJICHHBIX 33124,

- B IEJIOM YCIEIIHOE, HO COJEpIKaIlee OTACIbHBIC MPOOEIbl WM
COIIPOBOXKIAIOIICECS  OTICIBbHBIMH  OIIMOKAMHU  BJIaJICHHME HAaBBIKAMHU
paboThl ¢ MHGbOpPMAIMEH; PalMOHAIBHOIO PEIICHUS NPOQecCHOHATBHBIX
3aJ1a4 B paMKax paccMaTpUBaeMOW TEMATHUKH.
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00yYaroIMHCs JEMOHCTPUPYET:

- 3HaHHS TOJILKO OCHOBHOI'O MaTepHualia, W3y4eHHOro Mo paccMaTpUBaeMOil
TEME, AJITOPUTMOB PCIICHUA IMOCTABJIICHHBIX 3aJday, TaK KE O6y‘~IaIOIIIHI>iC§I
HE 3HAeT JeTalield, JOMyCKaeT HETOYHOCTH B (hOPMYIIMPOBKAX, HApyIlIaeT
JIOTUYECKYIO MOCIIEA0BATEILHOCTh B M3JIOKEHUH MaTepUaa;

- B LIEJIOM YCIEHIHOC, HO HE CHCTEMHOE YMEHHE HCYEpPIBIBAIOIICIO H
MOCIIEA0BATEILHOT0, YETKOr0 M JIOTHYHOTO W3IIOKEHHS H3yYEHHOTO
marepuala, HaXO0XJICHUA OIITUMAJIBHBIX BapuaHTOB peUICHUA
IIOCTABJICHHBIX 3aJa4,

- B IEJIOM YCICIIHOE, HO HE CHCTEMHOE BIaJICHHE HABBIKAMH PabOThI C
nH(popMaIUeH; PalMOHAIBLHOIO pPElIeHUS NPOPECCHOHANBHBIX 3a/Jay B
paMKax paccMaTpuBaeMO TEMATHKH.

Y10BJ1€TBOPUTEIBHO

00yYaIOIIHIACS:

- HE 3HaeT 3HAYUTEIBHOW YacTH IIPOrPAMMHOTO MaTepHaa, H3y4eHHOr o 0
paccMaTpuBaeMol TeMe; allTOPUTMOB pEIICHHUS TIOCTABICHHBIX 3ajiad,
TJIOXO OPUEHTUPYETCS B pacCMaTPUBAEMOM TEMaTHKE, HE 3HAET MPAKTHKY
MPUMEHEHUS H3y4EeHHOT0 MaTeprana, JOMyCKaeT CyIIeCTBEHHbIE OIHOKY;
- HE yMeeT HCUYEpNBIBAIONIE M IOCIENOBATENBFHO, YETKO W JIOTHYHO
HeynoBierBopuTeabHO | W3naraTh W3YYCHHBI Marepuan; HaXOAWTh OINTHMANbHBIE BapUAHTHI
pellicHHsT TOCTAaBIICHHBIX 3ajlad, JIOMyCKAaeT CYIIECTBEHHBIC OIIHOKH,
HEYBEPEHHO, C OONBIIMMHU 3aTPyIHEHHUSIMH OTBEYAET WM HE OTBEYaeT
COBCEM Ha 3a/IaHHBIE BOIIPOCHI;

- He BIaJeeT HaBbIKaMu paboThl ¢ HH(QOpMaIMel; panroHATBHOTO
pemieHnss Tpo(ecCHOHANBHBIX 337lad B paMKaX paccMaTpUBaeMOM
TEMAaTHKH.

4.2.2. Kputepun OleHKH YCTHOT0 OTBETA MPH TEKylLIeM KOHTPOJIe
U NIPOMEKYTOYHOH aTTecTalumn

[Ipu oTBeTE Ha BOIIPOC OOYUAIOIIUNACS IEMOHCTPUPYET:

3HAHMSI: MaTepuala JUCLUIUIMHBL, NPAKTHUYECKUX aCIEKTOB NPUMEHEHUS
paccMaTpUBaEMOIo MaTepualia; METOJ0B MPOEUUPOBAHUS MaTEpUala Ha PEUICHUE
KOHKPETHOM 3aJa4u;

YMEHHUS: aHAJIM3UPOBATH U MPUMEHATH MOJYYSHHYIO HH()OPMAIUIO; TPUHATHUS
npoecCHOHaNbHbIX  pemieHud B 00JacTH  TEXHOJOTMM  NMpUMEHEHUs
HAHOKOMIIOHEHTHBIX MAaTE€pUaJiOB MPU DSKCIUIyaTaldd W PEMOHTE Y3JIOB U
arperatoB MallliH; OPUEHTUPOBAHUS B MaTepUalie PacCMaTpUBAEMON TEMATHUKU
IIPU BUJIOM3MEHEHNUH 3aaHNUS;

BJIa/IcHHE HABBIKAMH: HUHCTPYMEHTAIBHOIO KOHTPOJS COCTOSHMS Y3J0B U
arperatoB MalluH, SKCIUTYaTUPYIOUIMXCS C HCIOJb30BAHHMEM HAHOMATEPHUAJIOB;
po(ecCHOHANBHOTO PEIIeHHs TIOCTABICHHBIX 3aJ]1a4, CBS3aHHBIX C PEMOHTOM U
oOCIy>KMBaHMEM  Y3JIOB W  arperatoB  MallMH C  HMCIOJb30BAHUEM
HaHOKOMIIOHEHTHBIX MTPENapaToB.

KpuTtepuu oueHKk#n yCTHOI0 0TBeTa NMPHU TeKyILleM KOHTPOJIe
U MPOMEKYTOUYHOI aTTeCTAlMHU

00yYaroIIMHUCs JEMOHCTPUPYET:

— 3HaHHuE€ MaTepuaia JUCHUIIIMHBI, IPAKTUYCCKUX aCIICKTOB IIPHMCHCHUA
paccMaTpuBaeMOro MaTepHaia; METOJ0B MPOCIIMPOBAHUS MaTepHaa Ha
peliieHre KOHKPETHOM 3a/1a4M;

- yYMCHUE aHaJM3WpOBaTh W MPHUMEHITH MOIYYEHHYIO HWH(OPMAIHUIO;
NPUHATHS MPO(ECCHOHANBHBIX pPEIICHHH B 001acTH TEXHOJIOTHI
MIPUMCHCHUA HAHOKOMIIOHCHTHBIX MATCpHUAJIOB IIpU OSKCILTyaTalluh H
PEMOHTE Y3JIOB M arpe€ratoB MallWuH; OPUCHTUPOBAHUA B MaTCpHaAJIC
paCCManHBaeMOﬁ TEMATHUKU IIPHU BUJOU3ZMCHCHNU 3alaHUA;

— YCICIHOE MW CHUCTEMHOC BJIaACHHUC HAaBbIKaAMHW HWHCTPYMCHTAJIBHOI'O
KOHTPOJIA COCTOAHMA Y3JI0B M arp€raToB MalllMH, SKCILTYaTHPYIOIUXCA
C HCIOJb30BAaHHEM HAHOMATEPHAJIOB;, MPO(ECCHOHAIBLHOTO pEIICHUS
IMOCTAaBJICHHBIX 3a41a4, CBA3aHHBIX C pCMOHTOM U O6CHy)KI/IBaHI/IeM Y3J10B
u arperaTtoB MallluH C HUCITIOJIb30OBAHHUEM HAHOKOMIIOHCHTHBIX
npernaparos.

OT1anyHo
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Xopouo

00y4aroIIMiCs JEMOHCTPUPYET:

3HaHWE MaTepualia JUCUUILIMHBL, MPAKTUYECKUX aClEKTOB MPUMEHEHUS
paccMaTpuBaeMOro MaTepualia; METO/IOB IIPOEIMPOBaHUA MaTepuala Ha
pellleHHe KOHKPETHOM 3aJayd, HE JIONYyCKAaeT CYIIECTBEHHBIX
HETOYHOCTEH;

B IIEJIOM YCIICIIHOE, HO COJepXKalllee OTACIbHBbIC NpoOenbl yMEHHue
AQHAJIM3UPOBATh U MPUMEHATH IMOJIYUYCHHYIO HH()OPMAIMIO;, MPUHATHS
npoh)eCCHOHAIBHBIX PEIICHUH B 007aCTH TEXHOJOTHH NPUMEHEHHS
HAHOKOMIIOHEHTHBIX MaTepUaliOB MPU IKCILTyaTallud U PEMOHTE y3JI0B
U arperaTtoB MallWH; OPUEHTUPOBAHUS B MaTepualie paccMaTpUBaeMOn
TEeMAaTUKU TIPU BUJIOM3MEHEHUN 3aJaHus;

B IIEJIOM YCIEIIHOE, HO COJAEpKallee OTACIbHBIC IPOOEIBl WM
COIIPOBOXKIAIOIICECS OTACIbHBIMUA OIIMOKAMHM BJIaJICHHEC HaBbIKAMU
WHCTPYMEHTAJIBHOTO KOHTPOJISI COCTOSIHUSI Y3JIOB M arperaToB MalllvH,
SKCIUTYyaTUPYIOIIHUXCA c HCMOJIb30BaHUEM HAaHOMATEPUAJIOB;
po(h)eCCHOHAIBHOIO PEIICHUS IOCTABJICHHBIX 3aj]ad, CBS3aHHBIX C
PEMOHTOM UM OOCIY)KMBaHHMEM Y3JIOB M arperatoB MailluH ¢
HCMOJb30BAaHUEM HAHOKOMITOHEHTHBIX ITPENapaToB.

Y 10BJ1€TBOPUTEIBHO

00y4aroIMiCs JEMOHCTPUPYET:

3HaHHUA TOJBKO OCHOBHOI'O MatT€puaja AUCHUIINIMHBI; OCHOBHBIX
MPAKTHYECKUX AaCIIEKTOB MPUMEHEHHUS PAcCMAaTPUBACMOI'0 MaTepHala;
OCHOBHBIX METOJOB IMPOCIUPOBAHUS MaTepualia Ha  peIlIcHHe
KOHKPETHOM 3ajJauM, TaK >K€ OOydYalolIuics He 3HaeT JeTalie,
JONyCKaeT HETOYHOCTH B (POpMyJHMpOBKaxX, HapyliaeT JIOTMYECKYHO
MOCTIEIOBATENFHOCT B U3JIOKEHUH MTPOrPaMMHOI0 MaTepHana;

B IIEJIOM YCIIEUIHOE, HO HE CHCTEMHOE YMEHHE aHaJu3upoBaTh U
MPUMEHSITh TOyYSHHYIO WH(POPMAIINIO; TIPHHSTHS TPOQECCUOHATBHBIX
peIHeHI/Iﬁ B 06JIaCTI/I TEXHOIOT U MMPUMCHCHUA HAHOKOMIIOHCHTHBIX
MaTepHaoB MPH IKCIUIyaTallMd U PEMOHTE Y3JIOB U arperaToB MaIlllvH;
OPUEHTUPOBAHUSA B MaTepuaje pacCMATPUBAEMOM TEMaTUKH IIpU
BUJION3MCHCHUU 3aJaHUA,

B LIEJIOM YCIIEHIHOE, HO HE CHCTEMHOE BIAJCHHWE HHCTPYMEHTAIBHOIO
KOHTPOJISL COCTOSIHUSI y3JIOB M arperaToB MAIlFH, 3KCIUTyaTHPYIOIIUXCS C
WCIIONB30BAHUEM  HAaHOMATEPHAJIOB,  MPO(PECCHOHAIBHOTO  PEICHHS
IMOCTAaBJICHHBIX 3a1a4, CBA3aHHBIX C PEMOHTOM H 06C.Hy}KI/IBaHI/IeM Y3JI0B U
arpe€raTtoB MalllvH C WCIOJIB30BAHNEM HAHOKOMITOHCHTHBIX ITPCIIapaToOB.

HeynoBiieTBopuTebHO

00yYaIOIIHIACS:

HE 3HAET 3HAYUTENIBHON YaCTH MaTepuaia IUCLUUIUIMHBL; IPAKTUYECKUX
aCIIEKTOB IIPUMEHEHHUs paccMaTpuBaeMoOro Marepuaia; METOJI0B
MIPOCLUPOBAHNS MAaTepHalla Ha PEIIEHUE KOHKPETHOW 3ajaud, IUI0XO
OPUEHTUPYETCS B MNpPOrpaMMe€ M HE 3HAET NPAKTUKY IPUMEHEHUS
MOJTYYEHHBIX 3HAHUM, a TAKXKE JIOMYCKAET CYIIECTBEHHbIE OIIHOKY;

HE yMeeT aHAIM3UPOBATh W MPUMEHATH TOIYYEHHYIO HH(OPMAIHIO;
OPHHATHS TPOPECCHOHANBHBIX pEelIeHUH B 00JacTH TEXHOJOTHH
[IPUMEHEHUSI HAHOKOMIIOHEHTHBIX MAaTEpHUaJIOB IMPU 3KCIULyaTallud H
PEMOHTE Y3JIOB M arperatoB MalllMH; OPUEHTUPOBAHUSA B MaTepuase
paccMaTpuBaEMON TEMATUKU IIPY BUJIOM3MEHEHUU 3a/1aHNUS;

HE BJIAJICET HABBIKAMU MHCTPYMEHTAJIBHOIO KOHTPOJISL COCTOSIHUS Y3JIOB
M arperatoB MallWH, OKCIUIyaTUPYIOLIUMXCS C  HMCIOJIb30BaHHEM
HAaHOMATEPUANIOB; MPO(ECCHOHATBHOTO PENICHHs TOCTABICHHBIX 3ajad,
CBSI3aHHBIX C PEMOHTOM M OOCITY>KMBAHHEM Y3JI0B U arperaToB MaillH C
HCIIOJIB30BAaHUEM HAaHOKOMIIOHEHTHBIX IIPENapaToB.
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4.2.3. Kputepun OneHKU NPAKTHYECKHUX padoT

[Ipu BBIMOTHEHUU MPAKTUUECKUX pabOT 00yUaIOIUNACA TEMOHCTPUPYET:

3HAHUSI: TEOPETHUYECKOr0  MaTepuajla [0  COOTBETCTBYIOIIEH  TeMme
MPaKTUYECKON padOThI; aJrOpUTMAa BHINOJHEHUS MPAKTUYECKONW paboThI;

yMeHusi: >p¢dekTuBHO paboTath ¢ HHGOpMAIME, MOJy4eHHOW B XOJe
UCCJIeIOBAHMI; MPUHUMATh NPAaBWIbHBIE PEIICHUS B paMKax paccMaTpuBaeMoi
TEMBI;

BJaJlecHHe HaBBIKAMM: pEIIeHHs MNpoPecCUOHANbHBIX 3aJad Ha OCHOBE
3HAHUM W yMEHHH, MOJYyYEHHBIX B XOJE BBIMOJHEHUS MPAKTHUYECKOW pPaOOTHI;
BBITIOJTHEHUS PAKTUYECKON YaCTH pabOThI; BHIIIOJIHEHHUSI OTYETA 110 paboTe.

Kpurtepuu ouieHKH BBINOJHECHUA NPAKTHYECKUX padoT

00y4aroIMiCs JEMOHCTPUPYET:
- 3HAHME TEOPETUYECKOro MaTepraja II0 COOTBETCTBYIOLIEH TeMe
MpakTUYecKod paboThl; alropuTMa BBIIOJIHEHHS IPAKTHYECKOMH

paboThr;
- ymeHue 3QQPeKTUBHO padboTaTh ¢ MHPOPMAIUEH, MOTYYCHHOH B XOJe
O1anyno WCCIICIOBAaHNH; TMPUHUMATh IPAaBHJbHBIC pEIICHHS B  paMKax

paccMaTpuBaeMON TEMBI;

- YCHEIHOE W  CUCTEMHOE  BJIAJICHUE  HABBIKAMU  PELICHUSA
mpodecCHOHANBHBIX 3a]]a4 HA OCHOBE 3HAHWH M YMEHHA, MOMyYeHHBIX
B Xoae BBITIOJTHCHU A HpaKTquCKOﬁ paGOTBI; BBIITOJTHCHU A
MPAKTUYECKON YacTH pabOTHI; BHIMOIHEHUS OTYETa 10 padoTe.

00y4aroIMiCs JEMOHCTPUPYET:

- 3HAaHHWE TEOPETHYECKOro MaTepHalia II0 COOTBETCTBYIOIIEH TeMme
MpaKTUYecKod paboThl; alropuTMa BBIIOJIHEHHS IPAKTHYECKOM
paboThl, HE JOMYCKAET CYNIECTBEHHBIX HETOYHOCTEH;

- B IEJIOM YCIICIIHOE, HO COJepiKallee OTACIbHbIE MPoOebl yMeHHe
3¢ ¢dekTuBHO paboTath ¢ WHpOpPMALUeW, TIONYyYeHHOH B XOJe

Xopomio WCCIICIOBAaHNH; TMPHHUMATh IPAaBHJbHBIC pEIICHHS B  paMKax
paccMaTpuBaeMON TEMBI;

- B LIENIOM YCIEIIHOEe, HO cojepiKaliee OTAENbHbIC MPoOebl BiIaJleHHE
HABBIKAMHU peElIeHUs] MPo(ecCHOHATbHBIX 3aj7]ad HAa OCHOBE 3HAHUH U
YMCEHUH, MONYYEHHBIX B XOJI¢ BBIMOJHEHUS MPAKTHUECKON pPabOTHI;
BBITIOJIHEHUST TPAKTHUECKON YacTh paboThl; BBHIMOTHEHHS OTYETa IO
pabore.

00y4aroIMiCs JEMOHCTPUPYET:

- 3HAHMS TOJIBKO OCHOBHOIO  TEOPETHYECKOrO0  MaTepuaia 1o
COOTBETCTBYIOIIEH  TeMe  MNpPaKTUYeCKOW  paboThl;  ajlropurMa
BBITIOJTHEHUST TIPAKTUYESCKONW paboThl, Tak ke 00yJaroIuiicss He 3HAeT
neraneii, JOmyckaeT HETOYHOCTH B (OPMYJIMPOBKAx, Hapyaer
JIOTUYECKYIO IIOCJIEIOBATENbHOCTE B  M3J0KEHUU IPOrPAMMHOIO
Martepuana;

Y10BJ1€TBOPUTEIBHO - B IIEJIOM YCIICIIHOE, HO HE CHCTeMHOE yMeHue 3P dekTuBHO paboTath ¢
uHpopMaIel, TONyYeHHOH B XOJE HCCIEJOBaHUi;, NPUHUMATH
MIpaBIJIbHBIE PEIICHUS B paMKaxX pacCMaTpUBAaEMOM TEMBI;

- B LIEJIOM YCIEIIHOE, HO HE CUCTEMHOE BJIaJICHUE HABBIKAMM PELICHUS
npodecCHOHANBHBIX 3a]a4 Ha OCHOBE 3HAHWH M YMEHHA, MOMyYeHHBIX
B XOIE BBINIONHEHUS  MPAaKTHYECKOW  PalOThl;  BBITOTHEHUS
MPAaKTUYECKON YacTH pabOTHI; BHIMOIHEHUS OTYETa M0 padoTe.
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Heynonﬂ €TBOPHTE/IBHO

obyuarouiics:

- HEe 3HaeT TEeOpPeTHYECKOro Marepuana Mo COOTBETCTBYHOLUEH Teme
npakTHueckoit  paboTbl;  aJrOpUTMa  BbINOJHEHMA  NPAKTHYECKOH
paboThl, MJIOXO OPHEHTHPYETCS B MPOrpaMMe M He 3HaeT MPaKTUKY
MPUMEHEHHs MOJYYEHHbIX 3HAHWH, @ TaKkKe A0MyCKaeT CYLIeCTBEHHbIe
OLIMOKH;

- He ymeer 3¢ dexTuBHO paboraTh ¢ HHpOpMauMeH, NONYy4YeHHOH B Xx0ae
MCC/ICIOBAHWH; TMPHHMMAaTh [PAaBHJIbHBIE pEeLUeHMs B  paMKax
paccMaTpHBaeMOM TeMbI, J1OIMYCKAET CYLLECTBEHHbIE OLIHOKH;

- He B/lafieeT HaBbIKAMH pellieHHs NMpodeccHOHaNbHbIX 3a/1a4 Ha OCHOBE
3HAHWH M yME@HMH, NOJYYEHHbIX B XO/J€ BbIMNOJHEHUS MPaKTHYECKOH
paboTbl; BBINOJHEHHS MPAKTHUECKOH 4acTu paboThl; BBITIONHEHHS
oTyeTa no pabore, AOMYCKAET CYLIECTBEHHbIE OLIHMOKH.

Paspabomuuxu: npogpeccop, Caghoroe B.B.
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