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1. HEJIA A 3AJIAYU JTUCHUAIIJINHBI

1.1. Ileau AuCIUIIHHBI

dopMupoBaHHWE Y CTYyJICHTa 3HAHUM, CHOCOOCTBYIOIIUX YBEPECHHOM
OpUEHTAIlMKU OyAyIIMX MarucTpoB B 00JIaCTH COBPEMEHHOW MHMKPO- H
HAHOTEXHOJIOTHH, a TaK’Ke HaBBIKOB B OOJIACTH CO3JIaHMS HOBBIX HAaHOPa3MEPHBIX
00BEKTOB, HAHOCTPYKTYP U HAHOCTPYKTYPUPOBAHHBIX MaTEpPHAJIOB.

1.2. 3axaun ocBoeHUS TUCIUILIHHBI

- GopMHpOBaHWE CIECNHAIBHBIX 3HAHUA 10 OCHOBHBIM TIPHHIIUIIAM
HAHOTEXHOJIOTUH; OCHOBHBIM THMAaM OOBEKTOB, TIOJYyYaeMbIX C TIOMOIIIBIO
HAHOTEXHOJIOTUH; OCHOBHBIM (DM3UICCKUM MPUINHAM, IPUBOIAIIAM K H3MEHEHUIO
CBOMCTB 00BEKTOB HAHOTEXHOJIOTUU IO CPABHCHHUIO C OOBEMHBIMH MaTepHajaMu;
OCHOBHBIM OCOOCHHOCTSIM (PU3WYECKHX CBOWCTB HAHOCTPYKTYPHUPOBAHHBIX
O00BEKTOB;, METOJaM U TEXHOJOTHUAM CO3JaHUs HAHOCTPYKTYPHPOBAHHBIX U
HAaHOPa3MEPHBIX OOBEKTOB; OCHOBHBIM TEHICHIIUSIM Pa3BUTHUS MHUKPO- H
HaHODJICKTPOHUKH;

- (¢hopMupoBaHUE yMEHUsI OOBICHUTH OCHOBHBIC HaOMroaeMbie d(PEKTH B
HAHOCTPYKTypaxX W HaHOMaTepuajgax ¢ MO3WIMH (PyHIaMEHTaIbHBIX (HU3NUECKHUX
B3aMMOJICHCTBUH; OCYIIECTBUTh BBIOOP METOJMKH M TEXHOJIOTHU TPH
HEOOXO0IMMOCTH MOJTyYCHHS HaHOPa3MEPHBIX 00BEKTOB WJTH
HAHOCTPYKTYPUPOBAHHBIX  MaTEpHUAJIOB, KA4eCTBEHHO  BHIOpaTh  PEKUMBI
TEXHOJIOTHYECKOTO TIpolecca Ui TONYYCHHUS TpPeOyeMBIX XapaKTEPUCTHK Y
(bopMHpPYEMOT0 HAHOCTPYKTYPUPOBAHHOTO OOBEKTA; MOHUMATh (PU3UUECKYIO CYTh
U pa30upaThCs B TEXHOJIOTHYCCKHUX aCMEKTaX HOBBIX METOJIOB W TEXHOJIOTHH,
OCBOEHHUE KOTOPBIX MOTpedyeTcs B Oyayiei npodhecCUOHAIBHOM NeSITENbHOCTH;

- oOydyeHHEe HaBBIKAM HCITOJIb30BAaHUS OCHOBHBIX (DM3MYECKUX 3aKOHOB M
MPUHITUTIOB B TPAKTUYECKUX TPUIIOKCHHUSIX; TPOTHO3UPOBAHUS CTPYKTYpPHl H
CBOMCTB MAaTE€pHUAJIOB MCXOJII M3 aHajJu3a TEXHOJIOTHH MX TOJIYUCHHUS, aHAIN3a H
CHUCTEMATH3allMl HOBOW HWHQOpMaIuu, Kacaromehlcss pa3IudHbIX acleKTOB
HAHOTEXHOJIOTUH U 0OBEKTOB €€ peaau3ariu.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
JlucuumimHa «AKTyajabHBIE TPOOJIEMBbI COBPEMEHHON HAHOTEXHOJIOTHIDY
OTHOCHUTCS K TUCHUIUIMHAM 00s13aTeIbpHOI yacTu 0jioka b1.

3. IEPEYEHDb IINTAHUPYEMBIX PE3YJIBTATOB OBYYEHUS 110
JAUCHUTIJIMHE
[Ipouiecc u3ydyeHUs] TUCHUIUIMHBI «AKTyallbHbIE MPOOJEMbl COBPEMEHHOU
HAHOTEXHOJIOTUW) HAMpaBlieH Ha ((OPMUPOBAHKE CIAEAYIOIIMX KOMITETEHIIUNA:

VYK-1 - Cnoco0eH ocymecTBISTh KPUTHUYECKUH aHalM3 MPOOJIEMHBIX
CUTYaIlMil Ha OCHOBE CUCTEMHOTO TI0JIX0/1a, BEIPA0aThIBATh CTPATETHIO ICHCTBHIMA
OIIK-1 - CnocobeH crTaBUTh MW pelIaTh WH)XXCHEPHbIE W HAYYHO-

TEXHUYECKHUE 3a/71a9M B 00JIACTH HAHOTEXHOJOTHH U MUKPOCHCTEMHON TEXHUKH U
HOBBIX MEXJIUCUUIUIMHAPHBIX HAIPABJICHUSIX HA OCHOBE €CTECTBEHHOHAYYHBIX U
MaTEMaTHUYECKUX MOJEIIEN

Kommnerenuus Pe3yabTaTrhl 00y4eHUs1, XapaKTepU3yIOLIUe




chopMUPOBAHHOCTH KOMIIETEHIINH

VK-1 3HaTh: OCHOBHBIC TCHICHIIUN PA3BUTH MUKPO- U
HAHODJICKTPOHUKU; OCHOBHBIC THUITBI 00BEKTOB, TIOTYy4aeMbIX
C ITIOMOIILI0 HAHOTEXHOJIOTHH.

VMeTb: TOHUMATh GU3MUYECKYIO CYTh M Pa3OHpaThes B
TCXHOJIOTHYCCKUX ACIICKTaX HOBBIX MCTOI0B U TCXHOHOFHﬁ,
OCBOCHHE KOTOPBIX MOTPeOyeTcst B Oy aylei
poeCCHOHATLHON 1eATEbHOCTH.

Brnaners: HaBbIKaMU aHaAJIM3a U CUCTEMATU3ALMM HOBOU
uHpOpMAIINH, KaCaOIIEHCs Pa3IMYHbIX aClIEKTOB
HaHOTEXHOJIOTHUH U OOBEKTOB €€ peaIn3alH.

OIIK-1 3HaTh: OCHOBHBIC (DM3UYECKUE TIPHUUHBI, TIPUBOJIAIINE K
MU3MEHEHHIO CBOMCTB 00OBEKTOB HAHOTEXHOJIOTUH 110
CpaBHEHHIO ¢ 00BEMHBIMH MaTepHAIaMH; OCHOBHBIC
0COOEHHOCTH (PU3UYECKUX CBOMCTB
HAHOCTPYKTYPHUPOBAHHBIX 00BHEKTOB; OCHOBHBIC TIPHHIIUIIBI
HAHOTEXHOJIOTHIA; METO/Ibl M TEXHOJIOTUH CO3IaHUs
HAHOCTPYKTYPHUPOBAHHBIX U HAHOPA3MEPHBIX OOBEKTOB.

YMeTh: 0CYIIECTBUTH BEIOOP METOUKH U TEXHOJIOTUU TTPU
HEO0OXOIMMOCTH MOJIy4YEHHUsI HAHOPa3MEPHBIX 0OBEKTOB MU
HAHOCTPYKTYPHPOBAHHBIX MAaTEPUAIIOB; KauyeCTBEHHO
BbIOpaTh PEXUMbBI TEXHOJIOIMUECKOTO MpoLecca JIsl
MOJTyueHUs: TpeOyeMbIX XapaKTePUCTHK Yy (OPMUPYEMOTO
HaHOCTPYKTYPUPOBAHHOTO 00BEKTA; OOBSICHUTH OCHOBHBIC
Habmo1aeMbie 3G (HEeKTh B HAHOCTPYKTYpPax U
HaHOMaTepHajlax ¢ MO3UIUHU PYHIAMEHTAIBHBIX (U3NYECKUX
B3aMMOJICUCTBUN.

BJ'IaI[eTLZ HaBBIKaMH HCIIOJb30BaHHA OCHOBHBIX (1)I/I3I/I‘ICCKI/IX
3aKOHOB Y IPUHIMIIOB B BayKHEHIITHX MPAKTUYCCKUX
MPUITOKCHUAX; HABBIKAMH NPOTHO3UPOBAHUA CTPYKTYPhBI U
CBOMCTB MaTepraJIOB UCXOAA U3 aHAJIN3a TCXHOJIOI'UU UX
MOJIYUCHUA.

4. OFBEM INCIUIIJINHBI
OO6miast  TpyIOEMKOCTh  AUCIHUIUIMHBI  «AKTyallbHbIE  MPOOJIEMbI
COBPEMEHHOW HAHOTEXHOJOTUM» COCTABIISIET S 3.€.
Pacnipenenenne Tpy10€MKOCTH JUCHMIUIMHBI 110 BUAAM 3aHSITUH
ouHasi popma o0yueHust

. Bcero |CemecTpbl

Bunpl yueOHOM paboThI 4ACOB >
AyIHUTOpPHBIE 3aHATHS (BCEr0) 54 54
B ToMm uncre:
Jlexnunm 36 36
[TpakTueckue 3ausarus (113) 18 18
CamocrosiTeibHas padboTa 90 90
Yackl HA KOHTPOJIb 36 36
Buibl npoMeXyTOYHOM aTTecTaluu - 9K3aMeH + +




OO6m1ast TPy 10€MKOCTb:
aKaJEeMHUYECKUE YaChl
3a4.e]I.

180

180

5. COAEP KAHUE JUCHUIIIMHBI MOAYJISA)
pacnpejejieHHe

5.1

Conep:xkanue

pa3iesioB  AUCHUILIMHBI

TPYAOEMKOCTH IO BUAAM 3aHATHH

ouyHas popma o0OyueHust

Hu

Ne
n/m

HaunmenoBanme TeMbl

Conepxanue pasjena

Jlekry

[Ipax
3aH.

CPC

Bceero,
yac

1

BBenenue

OcobOeHHOCTH HaHOTEeXHOJOTHI. HOBBIE
MOJXO/Abl B CO3/IaHUU
HaHOCTPYKTYpHUPOBAHHBIX MaTEPHUAJIOB.
Cucremaruszanusi 0ObEKTOB MOJYYEHHBIX
C MOMOIIbI0 HAHOTEXHOJIOTUH.

18

28

Camoc6Oopxa.

OCHOBHBIE 0COOCHHOCTH TEXHOJIOTHH,
OIMPAIOIINXCS Ha TIPHHLIKIT
CaMOCOOPKH.

MeToBI OTyYeHNUS HEYTIOPSIOYCHHBIX
MeTaJUINYeCKUX CIU1aBoB. Kputepuu
amopdu3zanmu. BiusHue cTpykTypHOU
HEYMNOPsA0UYECHHOCTH Ha (hU3nUecKue
cBoiictBa AMC.

18

22

TexHOIOrHMYECKUE aCIIEKTHI
NOJIy4YCHHUSA HAHOYACTHII.

Hanowactumpr. [TpraiHbl H3MEHEHHBIX
cBoiicTB HaHovacTur. Knaccumaeckuii u
KBaHTOBEIH pa3MepHbIe 3P eKTh.
DHEePreTHIeCKHid CIIEKTP HAHOYACTHII.
MeTobl ¥ TEXHOJOTHICCKHIE IPUEMBI
MOJIYYCHUST HAHOYACTHIL.

18

28

TexHonornuyeckue acrneKThl
MTOTyYCHHST 00BEMHBIX
HAaHOCTPYKTYPHUPOBAHHBIX

MaTepruaIioB U UX CBOIICTBA.

[TpuHIMIIBI 1 OCHOBHBIE METOIbI
MOJYYCHUST HAHOKPUCTAIUTHICCKIX
MaTepHaoB. 3aBUCIMOCTH MarHUTHBIX
CBOWCTB HAHOKPUCTAJUTMIECKHIX
MaTepHaJioB OT pa3Mepa 3epHa. Biusaue
0OMEHHOTO B3aUMOJIEHCTBUS Ha
MIPOLIECCHI TTEpeMarHUIMBAHI
HAaHOKPHCTAJUIMYECKUX MarHETHKOB.
TexXHONOTHS MOJTYIeHUS MAarHUTOMSITKUX
(Finemet) u marautoxectkux (NdFeB)
HaHOKPHCTAJUNIMIECKUX MaTEPHAIIOB.
3akon Xomra-Iletua. TexHomorus
MOJIy4YEHUsI HAHOKOMITO3UTHBIX U
HAHOTIOPUCTBHIX MaTEPUaJIOB.

16

32

Hanorexuonoruu B
MUHKPOIJICKTPOHUKE

[TyTu noBslmenus paspemaromnen
CHOCOOHOCTH TPAJUIIMOHHBIX METO/I0B
murorpaduu. JIutorpaduueckue
MIPOIIECCHI: ONITHYECKas, pEHTTeHOBCKas,
MOHHas, ANeKTpoHHas. OnTndeckas
JTUTOTPa(UI BEICOKOTO Pa3peIIeHus.
TexHonorusa 30H10BOM MUKPOCKOIIHH.
30H10BbIE METO/IBI TUTOTpaHH.
Hanoumnpunrunr. HanoanektpoHuka.

10

20

34

HUtoro

36

18

90

144




5.2 IlepeyeHb 12a00paTOPHBIX padoT
He npenycMoTpeHo y4eOHbBIM MIIaHOM

6. IPUMEPHASA TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B

COOTBCTCTBHUHU C y‘I€6HLIM IIJTaHOM OCBOCHHC JUCHMIIJIMHBI

HC

IpeaycCMaTpUBaeT BBIMOJHEHHWE KypCOBOI'O MPOEKTa (pabdoThl) WM KOHTPOJILHOM

paboTHL.

7. OHEHOYHBIE MATEPHUAJIBI JJISI TIPOBEJAEHUSA
IMPOMEKYTOUYHOM ATTECTAIIMU OBYYAIOIIIUXCS IO
JUCHUIIJIMHE
7.1. Onucanue nmokasarejieii 1 KpUTepueB OlEHHBAHUS KOMIETEHUHH
HA pa3jIMYHbIX ITanax ux (popMupoBaHUs, ONMCAHUE HIKAJ OLEHUBAHUS
7.1.1 DTan TeKkyuero KOHTPOJIst
Pe3ynbraThl TeKyiiero KOHTPOJIS 3HAaHUM M MEKCECCHUOHHOM arTecTanuu
OLIEHUBAIOTCS IO CIEAYIOLIEH CUCTEME:
«aTTEeCTOBAHY;
«HE aTTeCTOBAH.

Pe3yabTaThl 00y4eHus,

Komme- Kpurtepun
XapaKTepu3ylolue ATTECTOBaH He arTecToBaH
TeHIHHA copMHPOBAHHOCTH KOMIETEHIMH OLCHUBAHUSA

YK-1 3HaTh: OCHOBHBIC TCHICHIIMN |AKTHBHas paboTa Ha |Bemonnenne paGor| HepbimonHenne
paSBI/ITI/ISI MI/IKpO- u JEKIUIX U B CPOK, pa60T B CPOK,
HAHOIEKTPOHUKHU; OCHOBHBIE |[PAKTHICCKAX HpeﬂyeMg TPeHHbH HpeﬂyCMg TDEHHbH

’ B pabounx B paboumx
3aHATHSIX, OTBEYACT
THUIIBI 00BEKTOB, TIOTYyYaeMBbIX - eT’quCKHe MporpamMmax MporpaMmax
C TTOMOIITHI0 HAHOTEXHOJIOTHIA. P
BOTIPOCHI
YMeTh: TOHUMATh Hanucanue Brinonuenue pabor| Heprinonanenue
(H3HYECKYIO CYTh 1 KOJJIOKBHYMOB, BCpOK, | paboTBCpoK,
a36I/I aThCs B HpOXO)K,I[eHI/Ie NMpEAYCMOTPEHHBIN | IPEAYCMOTPEHHBIN
P p TEeCTOB B paboumx B paboumx
TEXHOJIOTHYECKHUX aCTIEKTax HporpaMmax HporpaMmax
HOBBIX METOJIOB U
TEXHOJIOTHH, OCBOCHHE
KOTOpBIX OTpedyeTcs B
Oynymieit npodeccuoHaTbHON
JIESITEIILHOCTH.
Bnagers: HaBblkaMy aHainmn3a |Hamucanue Broinosnsenne pa6or| Hessimonuenue
U CUCTEMAaTU3aluu HOBOU KOJIIOKBHYMOB, BCpok, | paboTBCpoK,
I/IH(bOpMaHI/II/I Kacafomef/'ICSI HpOXO)KlIeHI/Ie NpeaAyCMOTPECHHBIN | HPEAYCMOTPCHHBIN
i TeCTOB B paboumnx B paboumnx
Pa3IMYHBIX aCIIEKTOB : MporpaMMax NpOrpaMmax
HAaHOTEXHOJIOTHH U 00BEKTOB
e¢ peanu3aluu.

OIK-1  |3Harh: OCHOBHBIE (M3HYECKHE |AKTHBHAs paboTa Ha |Bbimonnenne pador| Hesbimonnenne
MPUYHUHBI, IPUBOIALLNE K JICKUMAX U B CPOK, paboT B cpok,
H3MEHEHIIO CBOﬁCTB HpaKTI/I‘IeCKI/IX NpeaAyCMOTPECHHBIN | IPEAYCMOTPCHHBIN

B paboumnx B pabouunx
3aHATUAX, OTBCUYACT
00BEKTOB HAHOTEXHOJIOTHH ’ NpOrpaMmax HporpaMMax

0 CPaBHEHUIO ¢ 00 bEMHBIMU
MaTepuagaMu; OCHOBHBIC
0COOEHHOCTH (PU3HUECKUX

Ha TEOPETHYCCKHE
BOTIPOCHI




CBOICTB
HaHOCTPYKTYPUPOBAHHBIX
00BEKTOB; OCHOBHBIC
MPUHIUIBI HAHOTEXHOJIOTUH;
METOJIbI M TEXHOJIOTUU
CO3JIaHHS
HAHOCTPYKTYPHUPOBAHHBIX U
HAaHOPa3MEPHBIX OOBEKTOB.

VYMeTb: 0CyIIEeCTBUTH BEIOOD
METOAMKH U TEXHOJIOTHH MIPU
HE00XO0AMMOCTH MOITY4EHUS
HaHOPA3MEPHBIX OOHEKTOB
WIH
HAaHOCTPYKTYPHPOBAHHBIX
MaTepHaoB; KayeCTBEHHO
BBIOPATH PEKUMBI
TEXHOJIOTUYECKOT0 Ipolecca
JUIS TTOJTy4€HUs TpeOyeMbIX
XapaKTePUCTHK Y
bopmupyeMoro
HaHOCTPYKTYPUPOBAHHOTO
00BeKTa; OOBICHUTH
OCHOBHBIE Ha0JII0JaeMble

3¢ dEeKTH B HAHOCTPYKTYpax
Y HaHOMaTepHajax C MOo3ULHUU
(GyH1aMEHTaJIbHbBIX
buznuecKkux
B3aUMOJICVCTBUM.

Hanucanue
KOJUJIOKBUYMOB,
MPOXOXKJICHHUE
TECTOB.

Brinmonuenue padbot
B CPOK,
IPENYCMOTPEHHBII
B pabouux
nporpaMmax

Hesbinonnenue
pabor B cpoK,
IIPEeyCMOTPEHHBII
B pabouux
IIporpaMMax

Brnanets: HaBbIKamMH
HCIOJIb30BaHUSI OCHOBHBIX
(bU3NYEeCKUX 3aKOHOB U
MIPUHITUIIOB B BaKHEHIIINX
MPAKTUYECKUX MPUIIOKEHUSX;
HaBbIKaMU MPOTHO3UPOBAHUS
CTPYKTYpPBI U CBOICTB
MaTepuajoB UCXOsS U3
aHaJIM3a TEXHOJIOTUU UX
MOJTyYEHUSI.

Hanmncanne
KOJIJIOKBUYMOB,
MPOXOXKIICHUE
TECTOB.

Brimonnenue padbot
B CPOK,
IPENYCMOTPEHHBIN
B paboumnx
porpaMMax

HesBpinonnenue
paboT B CpPOK,
IIPEeyCMOTPEHHBIN
B paboumx
IIporpaMMax

7.1.2 DTan npoMeKyTOYHOIr0 KOHTPOJISI 3HAHUH

PesynbraTel

MPOMEKYTOUYHOTO KOHTPOJIS 3HAHUM OLIEHUBAIOTCA B 2

cemMecTpe JiJ1si O4HOM (OpMBbI OOYUECHHS TI0 YETHIPEXOAITLHOM CUCTEME:

«OTIIUYHO»,

«XOpOoILIO»,
«KYAOBJICTBOPUTCIILHOY
«HCYIOBJICTBOPUTCIILHO).

PesyabTaThl 00y4yeHus:
Komme- Y ¥ ’ Kpurtepuu
XapaKTepu3ylomme purep OTau4HO Xopomo YaoBJ. Heynosi.
TCHIHSA c()OPMHPOBAHHOCTH KOMIETEHIIMH ONCHMBAHHA
YK-1 |3HaTb: OCHOBHBIE KosnokBuyM, Beinonnenue | Boimonnenue| Boimonnenue | B 3amanuun
0
TEH/ICHIINH Pa3BUTHS Tect 3aJaHyd Ha | 3amanHus Ha | 3aganus Ha | meHee 70%
90-100% 80-90% 70-80% MIPaBUIIBHBIX
MHKPO- 1




HAHOJ3JICKTPOHUKH;
OCHOBHBIC THIIBI
O6’beKTOB, MMOJIy4acMbIX C
IIOMOIIBIO
HAHOTEXHOJIOTHH.

OTBCTOB

YMeTh: MOHUMATh
(bU3NYECKyIO CYTh U
pa3buparbcs B
TEXHOJIOTUIECKUX
ACTICKTaX HOBBIX METOJIOB
Y TEXHOJIOTHI, OCBOCHHUE
KOTOPBIX OTpeOyeTCs B
Oynyuei
npodeccnoHaTBEHOM
JeSITeIIbHOCTH.

Komnoksuywm,
Tecr

BEITTOJTHCHHE
3aJaHns Ha
90-100%

Brmonnaenne
3aJaHus Ha
80-90%

BrmonHeHne
3aJaHnAs Ha
70-80%

B 3aganun
menee 70%
TIPaBHIIHHBIX
OTBETOB

Brnaners: HaBBIKAMH
aHaau3a u
CHCTEeMaTH3aIllud HOBOM
nHpopManuu,
KacaroUencs pa3aIndHbIX
aCIIEKTOB
HAHOTEXHOJIOTUH U
00BEKTOB €¢ pean3alnm.

Konnoksuym,
Tect

BEITTOJTHEHHE
3aJaHnAs Ha
90-100%

Brmonaenne
3aJaHus Ha
80-90%

BrmoHeHne
3aJaHnAs Ha
70-80%

B 3aganun
menee 70%
TIPaBHIHHBIX
OTBETOB

OIIK-1

3HaTh: OCHOBHbIE
(bu3nvecKre NPUIHUHBL,
MIPUBOJISIITUE K
N3MCHEHHIO CBOMCTB
00BEKTOB
HaHOTEXHOJIOTHH I10
CpaBHEHHIO ¢ 00BEMHBIMHU
MaTepHuajaMH; OCHOBHBIC
0CcO0EHHOCTH (PHU3HUYECKUX
CBOMCTB
HAHOCTPYKTYPUPOBAHHBIX
00BEKTOB; OCHOBHEIC
MIPUHITUTTBL
HAaHOTEXHOJIOTHIA; METOIBI
U TEXHOJIOTMH CO3IaHHS
HAHOCTPYKTYPUPOBAHHBIX
1 HaHOPa3MEPHBIX
00BEKTOB.

KOoJ10KBUYM,
Tect

BEINOJTHEHUE
3aJlaHnsd Ha
90-100%

BrimosHenue
3aJaHAsg Ha
80-90%

BrimonHeHnue
3aJlaHnAsg Ha
70-80%

B 3aganun
menee 70%
TIPaBHIHHBIX
OTBETOB

YMeTh: 0CyIIECTBUTD
BBIOOP METOJIUKH U
TEXHOJIOTUU TPU
HE00X0IMMOCTH
MOJTyYeHHUs
HaHOPa3MEPHBIX 0OBEKTOB
W
HaHOCTPYKTYPHPOBAHHBIX
MaTepHaloB;
Ka4ueCTBEHHO BBHIOPATH
PEKUMBI

Komtoksuywm,
Tect

BEINOJTHEHUE
3aJaHusg Ha
90-100%

BrmmosineHue
3a7aHus Ha
80-90%

BrimosiHeHue
3aJaHus Ha
70-80%

B 3aganun
menee 70%
TIPaBHIBHBIX
OTBETOB




TEXHOJIOTHYECKOTO
mporecca s oaydeHUs
TpeOyeMbIX
XapaKTePUCTHK Y
dhopmupyeMoro
HAaHOCTPYKTYPHPOBAHHOTO
00beKTa; OOBICHHUTH
OCHOBHBIC Ha0JII0/1aeMbIe
3¢ dexTh B
HAaHOCTPYKTYpax U
HaHOMAaTepHuaiax ¢
ITO3HMIINH
(dhyHIaMEHTATBHBIX
(buznuecKux
B3aMOIEICTBUMH.

Bnazers: HaBRIKAMHA
HUCII0Jb30BAHUS OCHOBHBIX

Komnnoksuym,
Tect

BEITTOJTHEHHE
3aJaHnAs Ha
90-100%

Brmonaenne
3aJaHus Ha
80-90%

BrmoHeHne
3aJaHnAs Ha
70-80%

B 3aganun
menee 70%
TIPaBHIIHHBIX

(bU3HYECKUX 3aKOHOB U
MPUHIIAIIOB B BAKHEUIIINX
MPAKTHYCCKUX
MPUIOKEHHSX; HABBIKAMH
MIPOTHO3UPOBAHHMSI
CTPYKTYPBI U CBOMCTB
MaTepHaIOB UCXOIS U3
aHaJIM3a TEXHOJIOTHH UX
MOJTYYCHHSI.

OTBCTOB

7.2 IlpumepHblii mnepeYeHb OLEHOYHBIX CpPeACTB  (TUIOBBIE
KOHTPOJIbHbIC 32/1aHMSl UM HWHbIe MaTepHaJibl, HEOOXOAMMBIE VIS OLIEHKH
3HAHUI, YMEeHUI, HABBIKOB U (MJIH) ONBITA 1EATEJILHOCTH)

7.2.1 IlpumepHblii mnepeYeHb 3aJaHUH  JIA
TECTUPOBAHUIO

1. Kakoit Texnonornueckuii (pakTop sBIsSETCS HanboJiee BaXKHBIM MpU

noaAroToBKu K

noinydeHud AMC MeToJIoM CHUHHUHTOBAHMUS:

- 2a308as cpeoa, 8 KOMOPOU NPOUCXOOUM 3ameepOesaHue pacniasd,
- memnepamypa, 00 KOmopou Hazpem CNUHHUH2YEeMbl PACNIas;

- CKOpOCMb 3aKAKU PACHIABA.

2. YUem XxuMHUUECKHI OTMKHUIN TOPSATOK OTIUYAETCS OT TOTIOJIOTUYECKOTO:
- XUMUYECKUL ONUNCHULL NOPAOOK YUUMbI8Aem UL Me amoMbl, KOMOopble
00pa3zyIOm XumuyecKkue cessu opye ¢ 0pyeom,

- XUMUYECKUL OJIUNCHUL NOPSIOOK ONPeOesislemcst YUCIOM OIUNCAUUUX
amomos 00H020 copma;

- XUMUYECKUL ONUNACHUL NOPSAOOK, 8 OMAUYUE 0N MONON0SUYECKO20,
Vuumuvleaem Jutdb me amomvl, KOMopbwle 6X00m 6 Nepayio
KOOPOUHAYUOHHYIO chepy.

3. BenmnuuHa 351eKTpUUeCKOro COMPOTUBIICHUS] aMOP(HBIX METAJUTHYECKUX
CIUTaBOB BCET/IA:



- MeHbule, Yem Y KPUCMAaIIUYeckKux anaioec08 marKozo dHce 1eMeHmHO20
cocmasa,
- He omau4aemcs Om KpUCcmaiiuiecKux aHaio2os, npu ycioeuu
0OUHAKOBO20 2JIEMEHMHO20 COCMABA,
- bonbUle, Uem y KpUCMALIU4eCKUxX aHaio208 mako2o Hce d1eMEeHmMHO20
cocmasa.

4. Kpuctammuzamusi aMmop(hHOTO METaUTMYECKOTO CIIABa, MIPOSIBIISIFOIIETO
dbeppoMarHuTHBIC CBOKWCTBA, TPUBOAMNT K :
- y8enuueHuto KO3PYUMUGHOL CUlbl,
- YMEHbUIEHUIO KOIPYUMUBHOU CUJIbL,
- He CKA3bl8aemcsl Ha 3HAYeHUU KOIPYUMUBHOU CUTbL.

5. B mupokxom cmbIciie o1 HAHOTEXHOJIOTUSIMU TOHUMAIOT:
- 30H008ble MEXHON02UU, NO3BONAIOWUE OCYULECMETISIMG NO-AMOMHYIO
cOOpKYy 00beKmos,
- MEXHONI02UU, 8 OCHOBE KOMOPbIX JIeHCUM NPUHYUN CAMOCOOPKU
00beKmos;,
- MEXHON02UU, C NOMOWBIO KOMOPLIX MOICHO NOJYYAMb HAHOCMPYKMYPbl
U HAHOCMPYKMYPUPOBAHHbBIE 0OBLEKMbL.

6. Hanouactuna 3t0:
- 00veKkm, pazmepvl Komopozo He npesviuiarom 100 um,
- 00vbeKm, 8 KOMOPOM HAOII00AemCsl pa3mepHblil dpgdexm,
- 00beKm, KOmopwlii NOYYEH C NOMOUBIO 30HO0BbIX MEXHONIO2ULL.

7. Bepno nu yrBepxkaenne? Hanokpucramindeckuit Mmetamn (MMeeTcsl B BULY
HE CIUIaB, 4 UMEHHO YUCTBIA METAJLT) MPEACTABIISIET COOOM
- 08yxXhaszHyo cucmemy;,
- NOPUCTbLLL MAMEPUATL;
- Mamepuai ¢ HaHOMempOBLIMU PAZMEPAMU.

8. B HaHOKpHUCTAUNIMYECKOM MaTepHuasie MEX3E€pEHHAs TpaHulLIa;
- npenebpescumo mana (moawuna He bonee 1 Hm), nosmomy eé enuanuem
Ha C80UCMEa MAMEPUALa MONCHO NPeHeOpeUb,
- gcredcmeaue Mano2o pasmepa camux 3épeH, 3anumaem 60bULYI0 000
00véMa mamepuana, noOIMOMy eé GIusHUe Ha C8OUCMBA Mamepuala
8ENIUKO,
- chopmuposana uz mex e amomos, Ymo u camu 3épHa, cied08amenbHO
MO eOUHBIU MAMEPUA U 2080PUNb OMOENIbHO O GIUAHUU SPAHUY 3EPEH Ha
CBOUCMBA MAMEPUAIA HENPABUILHO.

9. C moMoIIbI0 KaKUX TEXHOJIOTHI MOYKHO TIOJTyYUTh HAHOKPUCTAUTHYSCKHH
Marepuan’?
- MONBKO € NOMOUBIO 30HO0BbIX HAHOMEXHOIO2ULL,
- 8 npUHYUNe 1100as MexXHON02Usl, NO360JIAAeM NOJYUUMD



HAHOKPUCMATLIUYECKUL MAMepua, 3Ha4eHus umerom napamempuol

npoyecca,

- C NOMOWbIO MEXHON02UU, NPeONnoIa2arujux NoCmeneHHoe YMeHbUeHUe

pasmepa 3épen unu Oucnepuposanue (MeabHuybl, MexaHoCcunmes,

PABHOKAHANbHOE Y2l1080€ Npeccosanue, pazopvlzeusanue pacniaea u m.n.).
10. Kakoii 00bEeKT U3 MEPEUUCICHHBIX HIKE SIBISETCS OJTHOMEPHBIM?

- HaHompyoxa ouamempom 2-3 Hm;

- HaHouacmuya pazmepom 5-10 wm;

- MOHOAMOMHDbIU CN0UL epagena.

7.2.2 IlpumepHblii nepevyeHb 3aJaHUH VIS PellleHUs] CTAHAAPTHBIX
3aga4

1. Buewm cyth audpakIiMOHHBIX METOJIOB UCCIEIOBAHUS CTPYKTYPhI
aMOp(HBIX CIIABOB?

2. UYem oTiMyaeTcs peHTTeHOrpaMma, MojJydeHHasi OT aMop(HOTO CIjiaBa,
OT PEHTT€HOTPAMMBI, OJIYYEHHON OT KPUCTAJUTMYECKOIO CriaBa’?

3. UYewm crpykrypHaa moaenb CITYTC otnuuaercs oT Apyrux Mojenen
CTPYKTYpPbl aMOP(HBIX CIIIABOB?

4. Kaxkue skcriepuMeHTaIbHble (PaKThI JIETJIM B OCHOBY
CKPUCTAITMYECKOI» MOJEIIN CTPYKTYPhl aMOP(HBIX CIJIaBOB?

5. UYeM «XUMHUYECKUU OIMKHUN TTOPSIOK» OTIUYAETCS OT
«TOTOJIOTHUYECKOTO»?

6. Kakyro nadopMaImo MOXKHO MOJIYIUTh Ha OCHOBE aHanu3a OPP?

7. Kaxkue aMmopdHbI€ CIIIaBbl XapaKTEPU3YIOTCS BHICOKOW KOPPO3IUOHHON
CTOMKOCTBIO?

8. Kak mensiercs yneiapHOe COMpOTUBIIEHUE aMOP(HOIO CIIaBa pu
KPUCTAJTU3alAN?

9. Yro Ha npakTHKe 03HayaeT pa3a «ynpyrue MoAyIu aMmop(PHbIX
CIJIAaBOB I10 BEJIMYMHE MEHBIIIE, YEM YIIPYTUe MOAYJIN KPUCTATNTMUECKUX
aHajgorop»?

10. Yto Hy>)kHO 4TOOBI aMOPGHBIN CcIIaB 00J1a71a71 BRBICOKOW KOPPO3UOHHON
CTOMKOCTBIO?

11. Kak Bousier amopdusarus Ha TemmepaTtypy Kropu dheppomarnernka?
Urto takoe Temmneparypa Kriopu?

12. Yto npoucxoaut ¢ temnepatypoi Kropu nipu kpucraizanuu
amop(dnoro cruiaBa?

13. JIeHTBl KaKoro pasmepa (IHUPUHA, TOJIIMIMHA) TOJTYYalOT C IOMOILBIO
MeTOJIa CIIMHHUHTOBaHUs paciuiaBa?

14. Kakoii 3nak umeetr TKC y amopdHbIX criaBoB?

15. OcHOBHOE yCIIOBHE, KOTOPOE HEOOXOIUMO BBITIOTHUTD ISl TIOJTYyYEHUS
aMophHOM CTPYKTYPHI NMPU HAMBIJIEHUU TJICHKHU ?

16. Kakue cBoiicTBa aMOp(HBIX CIUIABOB JAENAIOT UX MPEINOYTUTEIbHBIMU
IIPU U3TOTOBJICHUU MarHUTOIIPOBOJIOB (HAIIpUMeEp, CEPACUHUKH



TpaHncpopmaTopon)?

17. OcHoBHas Mpu4MHAa, KOTOpasi onpeesieT 00yiee BHICOKYIO YIPYTroCTh
(oTcyTcTBUE TUIACTHYECKOM ehopmaliiu) aMop(HBIX CIIABOB MO CPABHEHUIO C
KPUCTAJUIMYECKUMU.

18. UTo Takoe »BTeKTHYECKHUI aMOP(HBIH CIIIaB?

19. Yem penakcanus OTIIMYAETCSA OT KPUCTALITU3AINN?

20. Kakue cpenHre CKOPOCTH 3aKaJIKH PEaTnu3yloTCsa B METOIaX
CIIMHHUHTOBaHUS pacIjiaBa?

7.2.4 IlpuMepHbIii IepevYeHb BOMPOCOB /ISl MOATOTOBKH K 3a4eTy

He npenycMoTpeHo y4eOHbBIM MIIaHOM

7.2.5 IlpuMepHbIi NepevYeHb 3aIaHUi JJI51 MOATOTOBKHU K IK3aMeHYy

1.  OcHOBHBIE TPUYMHBI OTJIWYUS] CBOMCTB HAHOYACTHUIL OT CBOMCTB
00BEMHBIX MAaTEpPUAJIOB.

2. OcobeHHocTH (PU3UYECKUX CBOMCTB HAHOYACTUII, OTIUYAIOIIUECS OT
CBOMCTB MaCCHUBHBIX OOBEKTOB.

3.  XHUMHUYECKHE CBONCTBA HAHOYACTHII.

4.  OcoOEHHOCTH MarHUTHBIX CBOMCTB HAHOYACTHII (KPUTUUYECKHUM pa3mep,
JIOMEHHasi CTPYTKypa, cyneprapaMarHeTu3mM HaHOYACTHIL).

5. bazossie npunHIumsl popmupoanuss HY. MeTtoibl nonyueHus
HAHOYACTHUIL: METOJ] KJIACTEPHBIX ITYYKOB, a3pO30JIbHBIN MeTO/ (ra30(a3HbIii
CUHTE3), paclbUICHUE KUJIKOIO pacIuiaBa.

6. bazossie npuHIUIE GopMupoBanuss HY. MeTtonab! nosydeHus
HAHOYACTHLL: OCAXKJICHNUE U3 KOJUIOUIHBIX PACTBOPOB, TEPMUUECKOE PA3TI0KEHUE U
BOCCTaHOBJICHHE, MEXaHOCUHTE3 (UEM MEXaHOCUHTE3 OTJIMYAETCS OT
MEXaHUYECKOTO U3MENbYEHU).

7. CTpyKTypHBIE 0COOEHHOCTH 0OBEMHBIX HAHOKPUCTAITUYECKUX
MarepuanoB. [[pyurHbI U3MEHEHHBIX CBOMCTB HAHOKPUCTAILIIOB.

8. Mexannueckue cBoiictBa HKM, 3akon Xomna-IleTua.

9. Marunurssie cBoiictBa HKM, 3aBucumocts ko3puutuBHOU criibl HKM
OT pa3Mmepa 3epHa.

10. Maruautoxectkue HKM NdFeB. Bnusuaue neyxdaznoctu u
MEX3epEeHHOTO OOMEHHOTO B3aUMOICHCTBUS HA KpuBbIe iepemMaranunBanns HKM
NdFeB.

11. Maruauromsrkrue Hanokpuctamumueckue cruiassl FINEMET
(FeCuNbDbSiB).

12. Meroap! nonyuenus HKM.

7.2.6. MeTtoauka BBICTABJIEHHS OLEHKH TMpPH  NPOBEACHUH
NMPOMEKYTOUYHOM aTTeCcTAlNH
DK3aMeH TIPOBOIUTCSI 10 OMIeTam, Kax bl U3 KOTOPBIX COAEPIKUT 3 BOIIpoOCa.

1. OHCHKa ((HCy,Z[OBJIGTBOpI/ITCJIBHO» CTaBUTCA B CiIy4dac, €CJIM CTYACHT HC
OTBCTWJI HU Ha OJIMH BOIIPOC.



2. OueHka «YIOBJIETBOPUTEIBHO» CTAaBUTCS B CIy4yae, €CIH CTYIEHT
OTBETHUJI HA OJIVH BOIIPOC U TOIIOJIHUTEIbHBIE KAY€CTBEHHBIE BOIIPOCHI.

3. Onenka «Xopomo» CTaBUTCA B CIIydae, €CJIM CTYJIEHT OTBETHJI Ha JiBa
BOIIPOCA U JAOIOJHUTEIbHbIE KAYECTBEHHBIE BOIIPOCHI.

4. Ouenka «OTINYHO» CTABUTCA, €CIM CTYJEHT OTBETUJI Ha TPH BOIpoOca
10 OMJIETY U JJOTIOJIHUTEIbHBIE BOIPOCHI.

7.2.7 I1acniopT O1lIEHOYHBIX MATEPHAJIOB

Kon
Ne /i KonTponupyemslie pa3aeinsl (TEMbI) KOHTPOIHPYEMOii HanmenoBanue
JACITUILTUHBI KOMIIETER I OIICHOYHOTO CpPEJICTBA
1 Beenenue YK-1, OIIK-1 Tect, KOJTOKBUYM,
dK3aMEH
2 CamocOopka. VK-1, OIIK-1 TecT, KOJIOKBUYM,
9K3aMeH
3 TeXHOJIOTHYECKHE aCIIEKThI VK-1, OIIK-1 TecT, KOJIIOKBHYM,
MOJIy4eHUs] HAHOYACTHII. 9K3aMEH
4 TeXHOJIOTHYECKHE aCIIEKThI VK-1, OIIK-1 TecT, KOJIIOKBUYM,
MOJIy4eHUs: 00 bEMHBIX 9K3aMeH
HAaHOCTPYKTYPHUPOBAHHBIX
MaTepuaioB U UX CBOMCTBA.
5 HanoTtexHonoruu B VYK-1, OIIK-1 Tect, KOJUTOKBUYM,
MUKPO3JICKTPOHUKE dK3aMeH

7.3. MeTtoanueckue MaTepuajibl, ONpeAesilONIAe  MNPOUEAYPbI
OLlEeHMBAHUSA 3HAHUI, YMEHHUIi, HABBIKOB U (MJIM) ONBITA AeSATEJILHOCTH

KoiutokBHUyMBI  NPOBOASTCA B BUAE NUCHBMEHHBIX OTBETOB  Ha
MPEIIOKEHHBIE KauyeCTBEHHbIE BOMPOChl. OOBIYHO B OJHOM KOJUIOKBHYME
npearaercs oTBeTuTh Ha 15 — 19 Bonpocos. Bpemsa nanucanust 45 mMuH, nocie
Yero KOJUIOKBUYMBI TPOBEpSIOTCS mpernogasateneM. OIEHKa 3a KOJUIOKBUYM
BBICTaBJICHUSI COTJIACHO METOAMKHM OLEHKHA MpPU TPOBEIACHUU MPOMEKYTOUHOM
arrecrauuu. Ilocie TIpoBEpKHM PE3yJbTaTOB W MX aHaIU3a MPOBOAUTCA
o0CyXIeHrEe Pe3yJbTaTOB KOJUIOKBUYMa C aHAJIM30M HEIIPaBUJIIbHBIX OTBETOB.

TecTupoBaHHE OCYIIECTBISETCS C HCIOJIb30BAHUEM BBIJAHHBIX TECT-
3aJlaHuii Ha OyMaxkHOM Hocutene. Bpems tectupoBanus 40 MuH. 3areMm
OCYLIECTBJISIETCS IIPOBEpPKA TECTa OK3aMEHATOPOM, BBICTABISECTCA  OLICHKA
COTJIACHO METOJMKH BBICTABICHUS OLEHKU IPU NPOBEACHUH MNPOMEKYTOUHOU
arrectanuu. [locne 3Toro mpoBoaUTCS OOCYKJIEHUE TOJYUYEHHBIX PE3YNbTaTOB B
peKrMe BOIIPOC-OTBET, C AaHAJIM30M HENTPABUIIBHBIX OTBETOB.

8 YYEBHO METOANYECKOE U THO®OPMAIIMOHHOE




OBECIHNEYEHUE JUCIHUIIJIUHBI)
8.1 Ilepeuenb y4eOHOM JuMTEpaTypbl, HEOOXOAMMOW /Js1 OCBOEHHUA
AUCHHUTLTHHBI

1. A.N.I'ycee Hanomarepuanbl, HAHOCTPYKTYpbl, HAHOTEXHOJOTUHM — M,
duzmatnut, 2009. — 416 c.

2. B.H.JIo3oBckuii HaHoTexHoJiOTMM B  JJIEKTPOHUKE : BBeneHue
CIeUAIBHOCTE: yueO. mocodue. - CIIO. : Jlans, 2008. - 336 c.

3. B.H.Tkauyk, FO.A. IlepueB MarepuanoBeieHHEe 1 HAHOTEXHOJIOTUH : Yuel
nocobue. - Boponex : Ksapra, 2007. - 111 c.

4. O.B.Crorneit ®u3nka aMOppHBIX METAUIMUYECKUX CIIABOB: Y4€OHOE MOCOOUE

- Bopounex: T['OYBIIO «BopoHeXCKHll TOCyAapCTBEHHBIM TEXHUYECKHUI
yHuBepcureT», 2007. — 139 c.

5. N.B.3onotyxun, O.B.Ctormeii ®usnka HaHOCHUCTEM: TpadeHsl ]
IpaHyJIMPOBAaHHbIE HAHOKOMITO3UTHI: ydueOHoe mocodue. - Boponex: ["OYBII(
«BopoHeXCcKHi1 rOCy1TapCTBEHHBIN TEXHUYECKUI YHUBEpcUTEeT», 2011. — 226 c.

6. JA.M.Maptunec-/lyapt HanorexHonornu s MUKpPO- U ONTOIEKTPOHUKHU
y4eOHUK. - M. : @uzmariut, 2009. - 368 c.

7.

8.2 Tlepeyenbr MH(OPMALMOHHBLIX TEXHOJOIHWH, HCHOJIb3yeMbIX HPH
OCYLIECTBJICHUH 00pa30BaTebLHOI0 IMpouecca M0 JAWUCHUILVINHE, BKJIIOYasi
nepeyeHb  JIMIEH3MOHHOTO0  NPOrpaMMHOIO  o0ecle4eHusi, PpecypcoB
MH(OPMALMOHHO-TEJIeKOMMYHUKAIIMOHHOH ceTn «MHTepHeT», COBpeMEeHHbIX
Npo¢ecCHOHANBHBIX 0a3 JAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

Microsoft Word, Microsoft Excel, Internet Explorer

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANMAS AJIAA
OCYHIECTBJIEHHUS OBPA3OBATEJIBHOI'O ITPOLOECCA
JIns npoBeneHUsl JICKUMOHHBIX M MPAKTUYECKHX 3aHSITUU HUCIOIb3YyETCA
ayIUTOPUS, OCHAILICHHAs JIOCKOM.

10. METOAUYECKUE YKA3ZAHUSA JISA OBYYAIOHIUXCS 11O
OCBOEHMIO JUCHUIIJIMHBI (MOYJIA)

[To quciumirHe «AKTyalbHbIE TPOOJIEMbI COBPEMEHHOW HAHOTEXHOJIOTUM
YUTAIOTCS JIEKLIIUH, IPOBOJATCS MPAKTUYECKUE 3AHSATHUS.

OCHOBOWM M3y4Y€HUs JAUCUUILIMHBI SBJSIOTCS JIEKIMM, HAa KOTOPBIX
U3JIaraloTcsa HauboJee CylIeCTBEHHbIE U TPYIHbIE BOIPOCHI, a TAKXKE BOMPOCHI, HE
HaIIeIINe OTpaXxeHus B yueOHOIl TuTeparype.

[IpakTHueckue 3aHATHS HampaBieHbl HAa MNPHOOPETEHUE MPAKTHUUECKUX
HaBBIKOB B O0JIACTM aHalIM3a M MNPOTHO3UPOBAHMS CBOMCTB TOHKHMX IIJICHOK.
3aHATHA TPOBOAATCA B pEXUME Jualiora M oO0CyXIeHuss Hauloyiee CIIOKHBIX
BOIIPOCOB B ayJUTOPHH.

bospiioe 3HaueHMe 10 3aKPEIUIEHUIO U COBEPIICHCTBOBAHUIO 3HAHUN UMEET

CaMOCTOATCIJIbHaA pa60Ta CTYACHTOB. I/IH(bOpMaLII/II-O 0 BCEX BHUaax
CaMOCTOSITEJIbHOM pa6OTBI CTYACHTHI IIOJY4YarOT HAa 3aHATHUAX.



KoHTponpe ycBoeHMs maTepuana IUCLHMIUIMHBI ITPOU3BOIUTCS IHPOBEPKOU

KOJUIOKBUYMOB, TCCTOB, YCTHBIX OIIPOCOB. OcBocHue JUCHHUIINIMHBI OLICHUBACTCA

Ha 3K3aMCHC.

Bup yueOHbIx
3aHATHN

J_IGSITGJH)HOCTB CTYACHTA

Jlexuus

Hammcanue KOHCIIEKTAa JICKITHM: KpaTko, CXEMaTU4HO,
MOCIIEZIOBATENbHO (PUKCUPOBATH OCHOBHBIC TOJOXKEHHS, BBIBOJBI,
(hopMyIMpoBKH, 0000IIEHNS; MOMEYATh BAKHBIC MBICITH, BBIICISTH
KJIFOYEBBIE CJIOBA, TEepMHUHBL. [IpoBepka TEpMHUHOB, MOHATHA C
TIOMOIIIBIO SHUMKJIONEANH, CII0Bapen, CIIPABOYHHUKOB c
BBIIIMCBHIBAHUEM TOJIKOBaHUW B TeTpalb. (O003HaYEHHE BOIPOCOB,
TEPMUHOB, MaTepuaia, KOTOPHIC BBI3BIBAIOT TPYIHOCTH, TIOUCK
OTBETOB B PEKOMEHJyeMOH JutepaType. Eciu caMoCTOATENbHO HE
yaaercs pazodparbcs B MaTepuane, HeoOXoaumo chopMyTupoBaTh
BOIIPOC M 3a/1aTh MPENOAaBaTEN0 HA JICKIUU WU HA MPAKTUYECKOM
3aHSITHUU.

[IpakTueckoe
3aHATHE

KoHcnexktupoBaHue peKOMEHAYyeMbIX MCTOYHHMKOB. Pabora ¢
KOHCIIEKTOM  JIEKLMH, IOArOTOBKA OTBETOB K KOHTPOJIbHBIM
BOIIPOCaM, IPOCMOTP PEKOMEHIyeMOi iuteparypsl. [IpocinymmBanue
ayIuo- U BHUJIEO3AIIMCEH 10 3aJlaHHOM TeMeE, BBIIIOJHEHUE PACYETHO-
rpaduyecKux 3aJaHUH, pelICHHE 3a/1a4 110 AJITOPUTMY.

CamocrosTenbHas pa60Ta

CamocTtosTenbHass paboTa CTYAEHTOB CHOCOOCTBYET TIIyOOKOMY
YCBOGHHUSI ~ y4yeOHOro  maTepuajia W Pa3BUTHUIO  HABBIKOB
camoobOpa3zoBanusi.  CamocrosiTenpHas ~ paboTa  MpeArnosaraeT
CIEAYIOUIME COCTABIISIOIIME:

- paborta C TEKCTaMU: yueOHHKaMH, CIIPaBOYHHUKAMH,
JOTIOTHUTEILHON JIUTEPaTypoi, a Takke MpopaboTKa KOHCIIEKTOB
JICKITUH;

- BBINIOJIHEHUE JIOMAIIIHUX 33JaHUI U PACYETOB;

- paboTa HaJl TeMaMH ISl CAMOCTOSTEILHOTO U3yUYEeHHS;

- ywyactue B paboTe CTYACHUECKUX HAyYHBIX KOH(EPEHIIHH,
OJIMMITHA]T;

- IOATOTOBKA K MPOMEKYTOYHOM aTTECTAIUU.

IToaroroBska k
IIPOMEKYTOUHON
aTTeCTalllU

l'otoBuThCSH K MIPOMEXKYTOUHOMU aTTecTaln CIenyeT
CUCTEMaTUYEeCKH, B TEUEHHE Bcero cemectpa. HTeHCUBHAs
MOJArOTOBKA J0JDKHA HAYAaThCS HE MO3/IHEE, YEM 3a MECSL-IIOJATOPA A0
MPOMEKYTOUHOW aTTectanuu. JlaHHbIE Mepen 3K3aMEHOM TpHU JHS
s¢dexkTrBHEe  BCEro  HCIOJNB30BaTh s TMOBTOPEHUS U
CHUCTEMAaTHU3aIMU MaTepHAJIa.




