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ABSTRACT
Master’s degree in 11.04.04
Master’s Program “Title” Electronics and nanoelectronics
Course title: Phase transitions
Variable part of Block 1, 3credits
Instructor: Polyanskiy D.A.

At the beginning of the course a student should be able to: (npusoosmes
DOpMYIUPOBKU NPed8aAPUMENbHbIX KOMNEMeHYUIL)

Learning outcomes:

PC-15 Willingness to ensure the manufacturability of electronic products and
their manufacturing processes, to assess the economic efficiency of technological
processes

PC-23. Ability to master the skills of developing teaching materials for
students in certain types of studies

Course description: Study of the physical nature of phase transitions, its sources,
mechanisms and the results of its effect on the properties of materials, the basis for
its use in electronics and nanoelectronics. Theoretical and practical training of
specialists in working with materials that use electromagnetic radiation.

Main course literature:

1. Gusev A.l. Nanomaterials, nanostructures, nanotechnologies [Electronic
resource]: a tutorial / Gusev, Al — Electron. text data.— M .. FIZMATLIT,
2009.— 416 c¢ .— Access mode: http://www.iprbookshop.ru/12979.— EBS
“IPRbooks”, by password

2. Nevolin V.K. Probe nanotechnologies in electronics [Electronic resource] /
Nevolin VK - Electron. text data.— M .: Technosphere, 2014.— 174 ¢ .— Access
Mode: http://www.iprbookshop.ru/26894.— EBS “IPRbooks”

3. Educational-methodical complex on the network educational program "Physics
of nanostructures and nanoelectronics™ [Electronic resource] / N.I. Anisimova [et
al.]. - Electron. text data.— SPb .: Russian State Pedagogical University. A.l.
Herzen, 2013. — 155 p.— Access Mode: http://www.iprbookshop.ru/21426.— EBS
“IPRbooks”

4. Matyushkin 1.V. Modeling and visualization by means of MATLAB physics of
nanostructures [Electronic resource]: a tutorial / Matyushkin IV - Electron. text
data— M .. Technosphere, 2011.— 168 ¢ .— Access Mode:
http://www.iprbookshop.ru/13280.— EBS “IPRbooks”

5. Orlova M.N. Nanoelectronics [Electronic resource]: a course of lectures / M.N.
Orlova, 1.V. Borzykh— Electron. text data. - M .: Publishing House MISIS, 2013. -
50 c. - Access mode: http://www.iprbookshop.ru/56246.htmlForm of final
control: exam



AHHOTAIIUA
PabGouass mporpamma "da3zoBbie mepexojibl B KOHJICHCHUPOBAHHBIX cpenax’

pa3zpaboTaHa Jiis CTyJeHTOB 1 Kypca MarucTparypbl HalpaBJICHHS MOATOTOBKU
11.04.04 «2nexkTpoHHMKAa M HAHOAJIEKTPOHUKA» B COOTBETCTBUU C TPEeOOBAHUAMHU
OC BO no naHHOM crieluaibHOCTH.

JucrunmHa «@®a30Bble TIEPeXOAbl B KOHJECHCHPOBAHHBIX Cpelax» BXOAUT B
BapHATHBHYIO YacTh, JUCIUIUIMHBI MO BBIOOPY MpPO(ECcCHOHATBLHOTO IHMKIA C
kogom b1.B.JIB.6.1.

OOmast TpPyJOEMKOCTh OCBOCHHSI JTUCHUIUIMHBI COCTaBIII€T 3 3a4€THBIX
eqununbl, 108 yacos. Jucrumimza peanusyercs Ha 1 kypee, B 1 cemecTpe.

Heab AUCHUNJMHBI: PAcKPBITh TpHUpPOAYy (Pa30BBIX MpeBpalicHUN B
KOHJICHCUPOBAHHOM COCTOSIHUH, JIaTh MPEACTABJICHHUE O JIBIXKYIIMX MEXaHU3MaX U
YCIIOBHUSIX JaHHBIX TIPEBpAIICHWN, BIMSHUUM HMX Ha CTPYKTYpYy H CBOMCTBa
MaTepHaIOB HAHOAJICKTPOHUKH.

3agaum IMCUMILINHBI:

1. Jlath mpencraBiieHue cTyAeHTaM 00 OCHOBax Teopuu (Pa3oBbIX MEPEXOJIOB,

oJpOOHO OCTaHOBUBLINCH Ha acreKTax MpeBpalleHH B

KOHACHCUPOBAHHOM COCTOSHHH.

2. ChopmupoBaTh TpEACTaBICHWE O BIUSHUM (DA30BBIX MpEBpaIcHU Ha
CTPYKTYPY M CBOMCTBAa KOHJECHCUPOBAHHBIX Cpe€l, NPUMEHSIOLIUXCS B

QJICKTPOHHUKC U HAHOSJICKTPOHHUKC.

3. Jlath mpeacTaBiIeHHE O CTETIEHH HEPaBHOBECHOCTH KOHICHCHPOBAHHBIX (a3
Y CTPYKTYPHOM pelaKkialuu.

4. OOyuuTh MeTOJAaM TMOJYy4YeHUs CTaOWJIBHBIX (a3 ¢  HYXHBIMU

TEXHOJOTMYCCKUMMU IIapaMECTpPpaMH.

B pesynbpTaTe M3yyeHUs NaHHOW AUCIUIUIMHBI Y CTYACHTOB (POPMHUPYIOTCS
cienyroume npodeccuoHaabHble KOMIETEHIUH:

Koa u popmynupoBka
(bopmyup Jdranbl GOPMUPOBAHUS KOMIIETEHIIUU
KOMIIEeTeHI[UH

IIK-15 I'oroBHOCTB 3nacT CoBpeMEHHOE COCTOSIHME HAyKH, CBSI3aHHOU MOJIy4EHUEM
obecreunBaTh U W3YyYEHHMEM  HOBBIX  HAHOCTPYKTYPHUPOBAHHBIX




TEXHOJIOTUYHOCTh  H3JCIIHI KOHJICHCUPOBAHHBIX Cpel NYTEM KOHTPOJIUPYEMBIX
AJIEKTPOHHOM  TEXHUKH H (ha30BBIX TIPEBPAIICHUA.
MPOLECCOB 1504
YrpaBiasiTe TEXHOJOTHYECKUMH IPOLIECCAMH, IIPOBOJIUTH
U3rOTOBJIEHHS,  OLEHMBATHL | Y MEET
BCECTOPOHHHE UCCIICOBAHMUS.
3KOHOMUYECKYIO
5} (PEeKTUBHOCTH Hapbsikamu AKCIEPUMEHTAIBHOMN paboThI,
TEXHOJIOTHYECKUX MO3BOJISIONIMME TI0JIy4aTh KOHJICHCUPOBAHHBIE CPEIbl C
IIPOLIECCOB BﬂaneeT HYXXHBIMU napameTpamMmu n q)OpMHpOBaTB
KOHCOJIUIUPOBAHHBIE HaHOMaTepHUabl MyTEM
KOHTPOJHPYEMOTO (ha30BOTO MPEBPAIICHUS.
CoBpeMeHHOE COCTOSIHME HAYKH, CBSI3aHHOW MOJTyYEeHUEM
u M3Y4YCHHEM  HOBBIX  HAHOCTPYKTYPHUPOBAHHBIX
I1K-23 CnocoOHOCTH | 3HaeT i TOCTPYKTYPHD
KOHJICHCHUPOBAHHBIX Cpel MOyTEM KOHTPOIHUPYEMBIX
OBJIAJICBATh HaBBEIKAMH o a p vp A yr POJIHPY
a30BBIX MPEBPAILCHU.
pa3paboTKu y4eOHO- PeBpai
METOJIMYECKUX MATEPHAIIOB CocTaBiATh y4€OHO-METOJMYECKUE TTOCOOMsI B 001acTu
JUIST CTY/JICHTOB no|Ymeer |¢a3oBbIX IPEBpalllcHWH W WX HCHOJIb30BaHUS B
OTJIETIbHBIM BHJIaM Y4YEOHBIX MOJYYEHUU HOBBIX MaTe€pUajioB
3aHATUH
HaBplkamu cocTaBiieHHs IIJIAHOB JIAOOPATOPHBIX pabOT U
Bnaneer

IIOCTAaHOBKH BBIYHCIIMTCIBHBIX 3a1a4.

I.CTPYKTYPA U COJAEP KAHUE MIPAKTUYECKOHW YACTHU

KYPCA

JlaGopaTopHbie padoTsl (36 yac.)

JlabopaTtopnas pa6oraNel Pacuér sHeprum oOpazoBaHus TBEPIOTO U

YCTOMYMBOCTHU TBEPIOTO pacTBopa - 4 4.

JlaGopaTopHasi padora Ne 2 PacueT ckopocTH 3apoIbIIe00pa3oBaHus U

KPUTHYECKOI0 pa3Mmepa 3apoaplima — 4 4.

JlaGopaTopHnasi padora Ne 3 [TocTpoeHue KpUBBIX OXJIAKICHHS U ONPEICICHUS

BO3MOYKHBIX 9BTEKTOUIHBIX U IEPUTEKTOMIHBIX MPEBpaAIIEHUN B ABYX(Pa3HbIX

cucremax — 4y4.

JlaGopaTopHuasi padora Ne 4 M3ydyeHune XxapakTepUCTUK CIUlaBa J0 U MOcIie

MAaTpPEHCUTHOTO NPEBPALIEHUS — 8 4.

JlaGoparopHuas padora Ne 5 [Tonyuenne AMC 3amanHoro cocraBa — 4 4.

JlabopaTtopnasi paGora Ne 6 l3ydenue cTpykTypbl U CBOMCTB MOJTY4YE€HHOTO

AMC — 8 u.

JlaGopaTopHuasi padora Ne 7 [IpoBeeHre KOHTPOJIUPYEMOI KPpUCTAIITU3AIIUU

nonyuyeHHoro AMC s co31aHusi KOHCOTUIMPOBAHHOIO HAHOMAaTepHUaia u

UCCIIEIOBAaHHUE €r0 CTPYKTYPhI U CBOICTB - 8 uac.




I1l. YHEBHO-METOANYECKOE OBECIIEYHEHUE
CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIUXCS

VY4ebHo-MeToAMYeCcKoe oOecrieueHue CaMOCTOSATENIbHON paboThI
oOyuvaronuxcss no aucuumuinae «®da3oBeie TEepexoabl B KOHICHCHUPOBAHHBIX
cpenax» npeactasiieHo B [Ipunoxkenuu 1 u BKiIro9aeT B ce0s:

IUIaH-TPa(UK BBIIOJHEHUSI CAMOCTOSITENIbHOM paboOThl MO TUCIUIUIMHE, B
TOM YHCJIE TPUMEPHBIE HOPMBI BPEMEHU Ha BBINOJHEHUE MO KAXKIOMY 33JaHUIO;

XapaKTepUCTHKA 33JaHUN Ui CaMOCTOSITENIBHON paboThl O00yYaromuxcs u
METOIMYECKHE PEKOMEH/IALUU 10 UX BBIITOJIHEHHUIO;

TpeOOBaHUS K  TPEACTaBICHHI0O U O(DOPMIIEHUIO  pE3yIbTaToOB
CaMOCTOATENbHON pabOTHI;

KPUTEPUHU OLICHKH BBIIIOJIHEHUSI CAMOCTOSITENIbHOU pabOTHI.

IV. KOHTPOJIb TOCTH/KEHUS LEJEA KYPCA

KonTtponupy OneHouyHbIe CpeCTBA -
eMbIe HAaMMEHOBaHHE

Ne  pasznensr / Konp! u aTansr popmupoBanus

/1 TEMBI KOMIICTEHITHI . IPOMESKYTOUHASL
TCK NN KOHTPOJIb
JUCIUILINH yH P aTTECTAIUS
Bl

3HaeT CoBpeMeHHOE KonrposbHast

COCTOSIHUE HAYKH, CBSI3AHHOU paota (TTP-2)

TOJYYCHUEM U U3YUYCHUEM

HOBBIX CobecenoBanue
HAHOCTPYKTYPHUPOBAHHBIX (YO-1)
KOH/ICHCHPOBAHHBIX CPEJT

yTEM KOHTPOJIUPYEMBIX

(ha30BbIX MTPEBPALICHUI.

yMeeT: YIpaBJsTh Hoxman,

TEXHOJIOTUICCKUMHU COOBIIEHHE

poIeccamMu, MPOBOTUTH (VO-3)
IIK-15  BcecTtopoHHUE

1 Pasnien 1 WCCIICIOBAHMS.

CobecenoBanue
(YO-1)

BJaajaeet: HaBbikamu Jlokna,
AKCIIEPUMEHTAIBLHON coo0IIeHNE
paboThI, TO3BOJISIONUMU (VO-3)
MoJy4yaTh

KOHJICHCUPOBAHHBIE CPEIBI C
HY>KHBIMH ITapaMeTpaMu 1
(dbopmupoBarthb

KOHCOJUAUPOBAHHbBIE

HaHOMAaTEepHUasbl IyTEM
KOHTPOJIUPYEMOro (ha3oBoro
MIPEBPAIICHHS.

CobecenoBanue
(VO-1)

[1K-23  3naer Copemennoe Koucmekr (ITP-7) [Ipaktuueckue
COCTOSIHME HAyKH, CBSI3aHHOU paboTs 4-7.




MOJYYCHHEM W H3Y4YCHUEM Tecrt (ITP-1)
HOBBIX

HAHOCTPYKTYPUPOBAHHBIX

KOHJICHCHPOBAHHBIX  CpeJ

yTéM KOHTPOJIHMPYEMbIX

(ha30BBIX MPEBpAIICHUI.

Ymeer CocraBnare yuebHO- Jlokman,
METOJIMYECKUE TI0COOMSA B coobmIeHHe

oOJactu (hazoBBIX VO-3) IpaxTuieckue

IIpEBPALLCHUI 51 ux ( pacorst 4-7.
Tecr (TTP-1)

WCIOJIb30BAaHUS B MONy4YEHUU

HOBBIX MaTepUAIOB

Baaneer HaBwikamu [{okma,

COCTaBIICHUS IUIAHOB cOOBIIEHUE [TpakTHdeckue

a0OpaTOpHBIX  paboT W (VO-3) paboThI 4-7.

MOCTAaHOBKH Tecrt (ITP-1)

BBIYMCIIMTCIIBHBIX 3a1a4.

KoHTposibHBIE  3a7aHMs, METOAMYECKHE MaTEpUaibl, OIPEACIAIOIINE
OpoUeAypbl OLICHWBAHMS 3HAHWM, yMEHMM M HABBIKOB M (WJIM) OIbITa
NESATEIbHOCTH, a TaKKe€ KPUTEPUU M IOKa3aTeld, HEOOXOAUMbIEC NJIsi OLEHKU
3HAHWI, YMEHUH, HAaBBIKOB W XapaKTEpU3YIOMIME ATambl (OPMUPOBAHUS
KOMIIETEHIIMM B TIPOLIECCE  OCBOCHHMSI  0Opa3oBaTEIbHOM  MPOrPaMMBl,
npeacrasiieHsl B [Ipunoxennn 2.

V. CIUCOK YUYEBHOM JIUTEPATYPbHI © TH®OPMAIIMOHHO-
METOANYECKOE OBECIIEYHEHHUE JUCIHUIIIMHbI

OcHoBHas JuTeparypa

(3J1IeKTPOHHBIE U MeYATHbIE U3IAHNS)

1. I'ycee A.M. Hanomartepuanbl, HAHOCTPYKTYpbl, = HAHOTEXHOJOTUHU
[OnexTpoHHBI pecypc]: yduebHoe mocobue/ I'yceB A.ML.— DnexTpoH.
TekcToBble jgaHHbie.— M.: OU3MATIIUT, 2009.— 416 c.— Pexum
noctymna:  http://www.iprbookshop.ru/12979.— 35BC «IPRbooks», 10

I1apOJII0

2. Hesomun B.K. 30H10BbIE HAaHOTEXHOJOTHMU B BJEKTPOHHUKE [DIEKTPOHHBIN
pecypc]/ Heomun B.K.— DnekTpoH. TeKkcToBble daHHbIe.— M.:
Texnocpepa, 2014.— 174 c— Pexxum JNOCTyma:

http://www.iprbookshop.ru/26894.— 5BC «IPRbooksy»

3. Y4eOHO-METOIUYECKUN KOMIUIEKC MO CETeBOM 00pa30BaTeIbHON MpOorpamme
«Du3uKa HAHOCTPYKTYP M HAHOAJIEKTPOHHKA» [DnekTpoHHkI pecypce]/ H.N.
AHucumoBa [u ap.].— DnekTpoH. TekcToBbie nanubie.— CII0.: Poccutickmii
rocyJapCcTBEHHbIN nenarornyeckuii yausepcurer uM. AWM. I'epuena, 2013.—
155 c¢— Pexum poctyma: http://www.iprbookshop.ru/21426.— DSBbC
«IPRbooks»




4. Marwomkud M.B. MogenupoBanue u Busyanuzanus cpeacrsamu MATLAB
GU3UKM  HAHOCTPYKTYp [DJEKTpOHHBIM pecypc]: ydeOHoe mocodue/

Martromikua U.B.— OnektpoH. TekcTtoBble naHHbie.— M.: TexHocdepa,
2011.— 168 c.— Pexum gocrtyna: http://www.iprbookshop.ru/13280.— 3bC
«IPRbooks»

5. OpmoBa M.H. Hanosnextponuka [DIEKTpOHHBIM pecypc]: Kypc JeKIui/
OpnoBa M.H., Bop3pix MN.B.— DnekTpoH. TEKCTOBbIE AaHHbIE. — M.:
Wznarensckuit Jlom MUHCuC, 2013. — 50 c. — Pexwum pgocryma:

http://www.iprbookshop.ru/56246.html
JlonoJITHUTEIbHAS JTATEpaTypa
(3JIEKTPOHHBIE H MeYaATHbIE U3TAHUA)

1. CepreeB H.A. ®usuka HaHOCHCTEM [DIEKTPOHHBIA pecypc]: MoHorpadus/
Ceprees H.A., PsaOymikun JI.C.— DneKTpoH. TEKCTOBBbIE JIaHHbIE.— M.:
Jloroc, 2015.— 192 ¢.— Pexum moctyma: http://www.iprbookshop.ru/33418
— OBC «IPRbooks»

2. OpnoBa M.H. HanoanmekTpoHuka [DIEKTpOHHBIN pecypc|: Kypc JIEKIui/

OpnoBa M.H., bop3bix N.B.— OIEeKTpOH. TEKCTOBBIE HaHHbIE.— M.:
Wznarensckuii JJom MUCuC, 2013. — 50 c. — Pexum mocrtyma:
http://www.iprbookshop.ru/56246.html

3. lleBuenko O.FO. OcHoBBI pusmku TBepaOro Tena: yuedbnoe mocoodue / O.10.
[ITeBueHKO. — DJCKTPOH. TeKcToBbIe naHHbie. — CIIO. : YHuBepcurer
HNTMO, 2010. — 77 ¢ http://www.iprbookshop.ru/67512.html

4. Jlanununa T.M. OOopynoBaHue sl CO3JaHUS M MCCIEIOBAaHUSA CBOMCTB
O0OBEKTOB HAHOAJIEKTPOHUKH [DJNEKTPOHHBIN pecypc]: yueOHoe mocolue/
Hanmnuuna T.M., UucroenoBa M.A.— DNEKTPOH. TEKCTOBBIE JaHHBIE.—
Tomck: ToMCKHMM TOCYHAapCTBEHHBIM YHHUBEPCUTET CUCTEM YIIPABICHHUS U
paanosnektpornku, b Kontent, 2011.— 96 c.— Pexum poctyma:
http://www.iprbookshop.ru/13950 .— 3bC «IPRbooks»

5. Munsko, H. 1. MeToas! monyueHus U CBOWCTBAa HAHOOOBEKTOB [ DJIEKTPOHHBIN
pecypc]: yue6. mocodme / H. M. Mwunpko, B. B. Crpokoma, M. B.
’Kepnosckuii, B. M. Hapres. - 2-e uzn., crep. - M. : ®JIMHTA, 2013. - 165
C. - ISBN 978-5-9765-0326-7
(http://znanium.com/catalog.php?bookinfo=462886) 95C 3nanuym

Ilepeuenn pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKALIMOHHON ceTH
«AHTepHeT»

BosMmoskHocTn HanotexHosorui - http://kbogdanovl.narod.ru/

Hanorexnonoruu B menumune - http://www.starenie.ru/texnologii/nanotex.php

HogocTu 0 HanoTexHosorusax - http://www.nanonewsnet.ru/

w0 Db -

HepCHeKTI/IBBI HUCITIOJIB30BaHUA HaHOTGXHOHOFI/Iﬁ B 6I/IOJIOFI/II/I -
http://www.nanonewsnet.ru/blog/nikst/perspektivy-ispolzovaniya-



http://www.iprbookshop.ru/56246.html
http://www.iprbookshop.ru/33418
http://www.iprbookshop.ru/56246.html
http://www.iprbookshop.ru/67512.html
http://www.iprbookshop.ru/13950
http://znanium.com/catalog.php?bookinfo=462886
http://www.starenie.ru/texnologii/nanotex.php
http://www.nanonewsnet.ru/
http://www.nanonewsnet.ru/blog/nikst/perspektivy-ispolzovaniya-nanotekhnologii-v-biologii

nanotekhnologii-v-biologii

5. Poccuiickue HaHOTEXHOJIOTHH - http://nanoru.ru/

Ilepeyenb HGPOPMANUMOHHBIX TEXHOJIOTHIT M MPOTPAMMHOI0 00ecneyeHmst
[Tpu ocymiecTBiaeHHH 00pa30BaTEIBLHOTO MPOIECcca MO AUCIUILIUHE a TaKkKe
JUISL TPOBEICHHUSI TPOCTHIX pacdeTOB M  IOCTPOEHUS TpaduKOB MOXKET
UCIIOJIb30BAaThCSA  CTAHAApPTHOE MPOrpaMMHOE OOECIEUYeHHE KOMIBIOTEPHBIX

yueOHbIX KiaccoB (Windows, Microsoft Office).

V. METOAUYECKUE YKA3AHUSA 10 OCBOEHHUIO
JAUCHUITJIINHBI

OOyueHnue CKIaAbBIBaCTCS W3  ayAUTOPHBIX 3aHATHH (72 49.) W
caMocTosiTeIbHOM padoThl (36 4.). B aucnurmiivHe 1enecooOpa3Ho HCIOIb30BaTh
cienyroume o0pa3oBaTelbHbIe TEXHOJIOTHH. JICKIMOHHBIA KypC: UYTEHHE JIEKIIHA B
COMPOBOXKJICHUH BHUcOMaTepuaaoB. [IpakThyueckne 3aHATHS: pPACCUMTAHBI Ha
WHIUBUYAIbHYI0O Ppa0OTy CTYJACHTOB C KOMIIBIOTEPOM U JIabOpaTOPHBIM
o0opyioBaHUEM, TMpeayCMaTpUBAIOT pelIeHHe 3a7ad C  HUCIOJIb30BaHUEM
CTaHJAPTHBIX TMPOTPaMMHBIX MpwioxkeHud. CamocTodrenbHas paboTa ¢
auTepaTtypoid  GOPMUPYIOT CMOCOOHOCTh AHAJIM3UPOBATH MEIUIIMHCKHE U
COIMAJIbHBIE TIPOOJIEMBI, YMEHHE HCIOJIb30BaTh €CTECTBEHHOHAYYHBIC, MEINKO-
OMOJIOTUYECKUE U KIMHUYECKHE CBEIACHHUS Ha TPAKTUKE B Pa3JIMYHBIX BHIAX
npodeCCUOHAIBHOW W COIMAJIbHOM JIESTEIbHOCTH. YueOHas AesTEIbHOCTh
CTYJIEHTOB, BKJIIOYas  CaMOCTOATENbHYIO  paboTy ¢  JuTeparypol W
CHEIUATN3UPOBAHHBIMY TIPOTPAMMHBIMUA MPOAYKTaAMH, CIIOCOOCTBYET OBJIAJICHHUIO
HAyYHBIM MBIIIJICHUEM, CITIOCOOHOCTBIO B TMCHbMEHHON M YCTHON PEUYH JIOTHYCCKU
npaBUIbHO  OGOPMHUTH  pE3yJabTaThl  HCCIEAOBAaHWMN;  TOTOBHOCTBIO K
(GOpMHpPOBAHHUIO CHUCTEMHOTO IOAXOAa K aHalIM3y HaydyHOH uWHpOpMaIuu,
BOCIIPUATHIO WHHOBalUKA;, (POPMUPYIOT CIIOCOOHOCTP W TOTOBHOCTh K
CaMOCOBEPIIIEHCTBOBAHUIO, CaMOpeaau3alliy, JWYHOCTHOW H  MPEIMETHOMN
peduexcun.

Vil. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE


http://www.nanonewsnet.ru/blog/nikst/perspektivy-ispolzovaniya-nanotekhnologii-v-biologii
http://nanoru.ru/

T CTUTLIAHBI

Z[J'IH IMIPpOBCACHUA I/ICCJIC,HOBaHI/Iﬁ, CBA3aHHBIX C BBIIIOJIHCHHUCM 3aJaHHA 110

IMPAaKTHUKE, a TAKXKC IOJIA OpPraHU3allvuu CaMOCTOSITEIIbHOM pa60TBI CTyaACHTaM OOCTYIIHO

nabopaTopHoe 00OpYyIOBaHME U CIELHATU3UPOBAHHBIE KAOMHETHI, COOTBETCTBYIOILIUE

ﬂeﬁCTBYIOMHM CaAHUTAPHBIM M IIPOTHUBOIIOKAPHBIM HOPpMaM, a TaKXC Tpe6OBaHI/IHM

TEXHUKHU 0€30I1aCHOCTH MPHU MIPOBEIEHUN YUYE€OHBIX U HAYYHO-IIPOU3BOACTBEHHBIX padoOT.

HaumMmeHnoBanue
000PYI0BAHHBIX
NOMENIEeHNIiT M TOoMeIleHUuH
IS CaMOCTOSITeJILHOM
padoThl

IlepeyeHb 0OCHOBHOIO 000PYA0BAHMS

Kommnsrorepnslii knacc,
kopnyc D, aya. D 549

Okpan npoekunonHsnid ScreenLine Trim White Ice 50 cm yepHast
KaiiMa cBepxy, pazMep padoueil oonactu 236x147 cm.
Joxyment-kamepa Avervision CP355AF. )KK-nanens 47", Full
HD, LG M4716 CCBA. MynbTUMeIUIHBINA TPOEKTOP,
Mitsubishi EW330U, 3000 ANSI Lumen, 1280x800 . CereBas
BHIeoKkamepa Multipix MP-HD718.

Momno610k lenovo C360G-i34164G500UDK

HuraneHsie 3an6l HayuHnou
oubnuorexku [IBDY ¢
OTKPBITBIM JOCTYIIOM K
dbouay (kopnyc A -
ypoBeHb 10)

Momno6iox HP ProOme 400 All-in-One 19,5 (1600x900), Core
13-4150T, 4GB DDR3-1600 (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

Cxkopoctb noctyna B Unteprer 500 MoOuTt/cek.

Paboumne mecta s JTFO/ICH ¢ OTpaHUYCHHBIMU BO3MOXKHOCTSIMHU
3I0pPOBbsl OCHAIIEHBI JHCIUICSIMH W TpuHTepamMu bpaiins;
000py/IOBaHbI: TMMOPTATUBHBIMU YCTPONUCTBAMH JIII  YTEHUS
MUIOCKOMEYATHBIX TEKCTOB, CKAHUPYIOIIMMH W YUTAIOUUMHU
MalllHHAMHA BHUJICOYBEIICYUTEIIEM C BO3MOXXHOCTBIO PETYJISIIUU
[[BETOBBIX CIIEKTPOB; YBEIUYUBAIOIINMHE JJIEKTPOHHBIMU JTyIIaMU
U yIbTPa3BYKOBBIMU MapKUPOBIIHKAMU

B nensx obecrieueHusi CrelMaNbHBIX YCIOBUN OOyuYeHHs WHBAIUAOB U JIUI[ C

OTPaHUYCHHBIMU BO3MOXKHOCTSIMU 370poBbsi B JIBDY Bce 3manusi 000pyaOBaHbI

naHgycamu,  JudTamu,

OCHAIIIEHHBIMU

HaBHFaHHOHHOfI MoOAACPKKH.

TYaJICTHBIMHU

IIOABEMHHUKAMU, CriecuaJIn3npPOBaHHBIMHU MecTaMu,

KOMHAaTaMu, TaOTUYKAMU I/IH(l)OpMaIII/IOHHO -




MHUHHCTEPCTBO OBPA3OBAHNS 1 HAYKU POCCUMCKOM OEJNEPAILINN
®DenepanbHOE TOCYAIaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHIE
BBICITIETO OOpa30oBaHUS

«/{aJabHEeBOCTOYHBIN (eepabHbI YHUBEPCUTET»
(IBDY)

IIKOJIA ECTECTBEHHBIX HAYK

PABOYAS ITIPOTPAMMA YYEBHOW JUCHUILIAHBI
dazoBbie IEpexoIbl B KOHACHCHPOBAHHBIX CPEAax
Hanpagsenne noarorosku 11.04.04 DnekTpoHUKAa M HAHOYIEKTPOHUKA
Marwucrepckast mporpaMma «JIeKTPOHUKA ¥ HAHOAIICKTPOHHUKA)
®opma NOArOTOBKH 0YHAS

YUYEBHO-METOJUYECKOE OBECIIEYUEHUE CAMOCTOSATEJBbHOM

PABOTbBI OBYYAIOLIUXCHA
1o AUcHMILVINHEe «Da30Bble ePexobl B KOHACHCHPOBAHHBIX CpeIax»
Hanpasiaenue noaroropku 11.04.04 JjieKTpoHNKa M HAHOYJIEKTPOHUKA
Marucrepckas nporpamma "'HaHOTEXHOJIOrHH B 3JIEKTPOHHKE"
®opmMa MOATOTOBKH OYHAS



BaaguBocTok
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HJIaH-I‘pa(l)HK BBINOJIHEHUSI CAMOCTOATEJIbLHOH paﬁoTbI o IMCIOMIIJIMHE

Ne Harta/cpoxkn Bua camocrositeibHOM IIpumepHbIe dopMa KOHTPOJIS
w/n BBINOJTHEHUSI padoThI HOPMBI BpeMeHHU
HA BBINOJIHEHHE
(uac)
1 cemectp

1 2 -14 nenens Pedepar 36 yac. BricTynnenue ¢

Mpe3eHTalue mo

TeMe pedepara

Tembl pepepaToB

1. CnuHomanbpHBIN pacnan U ero pusnvecKas OCHOBA.

2. YCTOWYMBOCTH TBEPABIX PACTBOPOB.

3. Penrtrenorpadus B ucciae0BaHUU KOHCOIUIMPOBAHHBIX HAHOMATEPHAJIOB.
4. MeToJl MHTEHCUBHOM TJIACTUYECKOM edopmaIuu.

5. Tonumopdusie MomU(pUKALIUU U UX CBA3b C Pa3MEPHOCTHIO.

6. HanocTpykTypHble allMa3Hbl€ BbIICICHUS IIPU 3aKaJIKE CTaJICH. .

/. Mertoasl aMOppu3aLUHA METAIIIOB.

8. Kontponupyemas kpuctammsanus aMOp(HBIX CIIIIaBOB.

9. Mmuoroo6pa3ue aMmopPpHOCTH.

10. [Tomryuenne MacCCHBHBIX aMOP(HBIX CILIIABOB.

MeToauveckue peKOMEHAANH 110 HANMCAHUIO U 0popmileHUI0 pedepara

Pedepar — TBOpUECKas AESATEIBLHOCTh CTYAEHTA, KOTOpas BOCIPOU3BOAUT B
CBOEU CTPYKTYp€ HAy4YHO—MCCIEIOBATENBCKYI JIE€SITEIBHOCTh [0 PELICHUIO
TEOPETUUECKUX W TMPUKIATHBIX TPOOJIeM B OMPeAeNEHHON OTpacii HAy4YHOTO
3HaHus. B cuity 3TOrO KypcoBas paboTa sIBISIETCS Ba)KHEHIEW COCTaBIsIOIIEH
y4eOHOTO TPoIiecca B BBICIIEH IIKOJIE.

Pedepar, aBissIch MOACIBIO HAYYHOTO HCCISIOBAHUS, MPEICTABISIET COOOM
CaMOCTOATENFHYIO PabOTy, B KOTOPOU CTYJIEHT pelraeT npodieMy TEOpETUIECKOTO
WJIU MPAKTUYECKOT0 XapaKTepa, MPUMEHssl HayuHble MPUHITUIIBEI 1 METOJIbl JAaHHOU
OTpaciiid Hay4YHOro 3HaHus. Pe3ynbTaT [aHHOTO HAYYHOTO TIOMCKA MOMKET
o0JiajaTh HE TOJBKO CYOBEKTHBHOM, HO W OOBEKTMBHOW HAy4YHOW HOBU3HOM, U
MIOATOMY MOKET OBITh IIPEACTABIIEH Il 0OCYKICHUSI HAYYHON OOIIECTBEHHOCTH B
BUJIC HAy4yHOTO JOKJaja WIM COOOIICHUS Ha  HAyYHO-TIPAKTUYECKOU
KOH(EPEHIIMHU, a TAK)KE B BUJIC HAYYHOUN CTaThHU.

Pedepar BbIMONHSETCS TOJ PYKOBOJICTBOM HAyYHOTO PYKOBOJUTENS U
MpeanojaraeT MpuoOpeTeHNE HABBIKOB TOCTPOCHHS JIEIOBOTO COTPYIHUYECTBA,
OCHOBAHHOTI'O HAa J3TUYECKMX HOPMAax OCYIIECTBICHUS HAY4YHOU IEATEIBHOCTH.
[leneycTpeMaEHHOCTh, MHHUIIMATHBHOCTh, OECKOPBICTHBIA  IMO3HABATEIHHBIN




UHTEPEC, OTBETCTBEHHOCTh 3a PE3YyJbTAaThl CBOMX JCHCTBHI, TOOPOCOBECTHOCTH,
KOMIIETEHTHOCTh — KayecTBa JIMYHOCTH, XapaKTEpU3YIOLIME CYyObEKTa Hay4yHO-
UCCIIEIOBATENbCKON JIESITENBHOCTH, COOTBETCTBYIOIIEH HAealaM U HOpMam
COBPEMEHHOW HayKH.

Pedepar — 310 camocTosiTenbHAs y4deOHas U HAy4YHO-HCCIIET0BaTENIbCKas
JESITEIbHOCTh  CTyA€HTa. HayuHbli  pyKOBOAUTENIb  OKa3blBA€T  IOMOIIb
KOHCYJIbTATUBHOT'O XapaKTepa U OLIEHUBAET MPOLIECC U PE3YJIbTATHI I€ITEIBHOCTH.
OH mpenocTaBiIseT MPUMEPHYIO TEMaTHKy pedepaTUBHBIX padOT, YTOYHSET
COBMECTHO CO CTYJIEHTOM TIpo0OjJeMy W TEMy HCCICAOBaHUSA, IOMOTaeT
CIUIAHMPOBAaTh W OPraHU30BaTh HAYYHO-UCCIIECIOBATEIBCKYIO JEATEIbHOCTb,
HA3HAYACT BpPEMsI M MHUHHUMAJIBbHOE KOJIMYECTBO KOHCyJbTauuii. Haydnsbiit
PYKOBOJIUTENh TPHHUMAET TEKCT pedepara Ha MPOBEPKY HE MEHEE YeM 3a JECATh
JTHEN 10 3aIlUTHI.

TpaIuIMOHHO CIIOKUIIACKH OTPEICICHHAs CTPYKTypa pedepara, OCHOBHBIMU
AJIEMEHTAMH KOTOPOM B MOPSAJIKE UX PACIION0KEHUS SBIISIIOTCS CIIEIYIOIINE:

1. TUTynpHBIN JTUCT.
2. 3amaHue.
3. OrmaBieHue.

4. IlepeueHb YCIOBHBIX 0003HAYCHU, CHMBOJIOB U TEPMHUHOB (€CJIH B 3TOM
€CTh HEOOXOJIMMOCTH ).

5. BBenenue.

6. OCHOBHas 4acCTh.

7. 3aKJIIOUYCHHUE.

8. bubnunorpapuyeckuii CuCoK.
9. ITpunoxeHnus.

Ha TuTynbHOM JNHCTE yKa3bIBAIOTCS: y4eOHOE 3aBEICHHE, BBITYCKAOIIAsI
Kadeapa, aBTOp, HAYyYHBIH PYKOBOJUTENb, TEMa HCCIEAOBAHHUS, MECTO U TOJ
BBHITIOJIHEHUS pedepara.

HasBanue pedepara 10KHO OBITH IO BOBMOXHOCTH KPATKUM M MTOJTHOCTBHIO
COOTBETCTBOBATh €€ COACPKAHMUIO.

B ornaBnenuun (comaep:kaHuM) OTpa)x)aroTCsl HaA3BAHUSI CTPYKTYPHBIX 4YacTeu

pedepaTa ¥ CTpaHUIIbI, HA KOTOPBIX OHM HaxonasTcs. OriaBieHUE 1eIeco00pa3sHo
pa3MecTUTh B Hayasie pabOThl HA OJTHOM CTPAHUIIE.

Hanuuue pasBepHyTOro BBejeHUS — 00s3aTeIbHOE TpeOoBaHUE K pedepary.
HecMoTpst Ha HeOonbIIOW 00BEM 3TOM CTPYKTYpHOM 4YacTH, €ro HamucaHue
BBI3bIBACT 3HAUMTEIbHBIC 3arpyaHeHus. OJHAKO HWMEHHO KadeCTBEHHO
BHITIOJTHEHHOE BBEJCHHE SBISETCS KIIOYOM K TMOHMMAHUIO Bcei paboTHl,
CBUJETEIBCTBYET O MPOQPECCHOHATU3ME aBTOPA.



Takum oOpa3oMm, BBEIACHHME — OYEHb OTBETCTBEHHAs YacTh pedepara.
HauyunaThcsl TOJKHO BBEIEHHE C 0OOCHOBAHHUS AKTYyaJIbHOCTH BHIOPAHHOW TEMBI.
B npumenenun k pedepaTy MOHITHE «AKTYaJbHOCTBY» UMEET OJIHY OCOOEHHOCTD.
Ot Toro, kak aBTOp pedepaTa ymMeeT BbIOpaTh TEMY U HACKOJIBKO MPaBUIBLHO OH
ATy TEMYy MOHMMAET U OLEHUBAET C TOYKH 3PEHHSI COBPEMEHHOCTU U COLIMAJILHOMN
3HAUYMMOCTH, XapakTEepU3yeT €ro Hay4Hyl0 3pejocTb U NpodecCHOHATBHYIO
MOJATOTOBJIEHHOCTb.

Kpome »TOro BOo BBEAEHMM HEOOXOIMMO BBIWICHHUTH METOIOJOTHYECKYIO
0a3y pedepara, Ha3BaTh aBTOPOB, TPYAbl KOTOPBIX COCTABUIM TEOPETHUYECKYIO
OCHOBY wuccienoBanus. O030p mauTepaTypsl MO TeMe JOJDKEH I0Ka3aTh
OCHOBATEJIbHOE 3HAKOMCTBO aBTOpa CO CHEUUATIbHOW JINTEPATypOil, €ro yMeHHUE
CUCTEMATU3UPOBAaTh HMCTOYHUKH, KPUTHUYECKM HX paccMaTpuBaThb, BBIACIATH
CYILECTBEHHOE, OMNPEIEIATh INIABHOE B COBPEMEHHOM COCTOSIHUM HM3yYE€HHOCTH
TEMBI.

Bo BBCACHHUHN OTPAXAIOTCA 3HAYCHHC M AKTYaJIbHOCTDH H36paHHOﬁ TCMBI,
OIIpCACIIAIOTCA O00BEKT H npecamMeT, OCjib MW 3aJa4d, XPOHOJIOTHMYCCKHUC PAMKH
HCCICOAOBaHUA.

3aBepiiaeTcs BBEACHHE M3JI0KEHHEM OOIIMX BBIBOJIOB O HAYYHOU U
MPAKTUYECKON 3HAYMMOCTH TEMBbI, CTEIEHU €€ M3YyYEHHOCTH U 00ECIEeUEeHHOCTH
VICTOYHUKAMU, BBIJIBUKCHUEM TUIIOTESHI.

B ocHoBHOI wyacTu wu3naraeTcsi CyTh MNPOOJEMBI, pPACKpPBIBACTCS TEMa,
ONPEAEISACTCS aBTOPCKAS IMO3UIMS, B KAUECTBE apryMeHTa W Ui WUIKOCTPALUA
BBIJIBUTAEMBIX TIOJIO)KEHUM MpUBOAUTCS (aKTUYECKUU MaTepuaia. ABTOpY
HEOOXOJIMMO MPOSIBUTh YMEHHUE MOCIEA0BATEILHOIO M3JI0KEHUSI MaTepualia Mpu
OJHOBPEMEHHOM ero aHaimse. [IpeamoureHue npu 3TOM OTAAETCS TJIABHBIM
dakTam, a He MEJTKUM JIETaJISIM.

Pedepar 3akaHumBaeTCs 3aKIIOYMTENBHOW 4YacTbio, KOTOpas Tak U
Ha3bIBACTCs «3akioueHue». Kak M BCIKoe 3aKkiIOueHue, 3Ta 4acTh pedepara
BBITNIOJIHAET POJib BBIBO/AA, OOYCIOBJIEHHOTO JIOTUKOW MPOBEAEHUSI UCCIEIOBaHUS,
KOTOpPbIA HOCUT (OpMY CHHTE3a HAKOIUICHHOW B OCHOBHOM YacTH HAy4YHOU
uHpopManuu. OTOT CHHTE3 — I[IOCJIENOBAaTEIbHOE, JIOTUYECKH CTPOIHOE
U3JI0’)KEHUE TOJYYEHHBIX HTOTOB M HMX COOTHOLIEHHE ¢ OOIell Lenplo u
KOHKPETHBIMU 3aJjauaMu, MIOCTaBICHHBIMU U C(HOPMYJIUPOBAHHBIMU BO BBEJICHUHU.
MIMEHHO 371€Ch COIEPKHUTCS TaK Ha3bIBAEMOE «BBIBOJHOE» 3HAHUE, KOTOPOE
ABJISIETCS HOBBIM II0 OTHOILICHHIO K HMCXOOHOMY 3HAHUIO. 3aKIIOYEHUE MOXKET
BKJIIOYATh MPEIJIOKEHUS NPAKTHYECKOTO XapakTepa, TEM CaMbIM, ITOBbIIIAS
LIEHHOCTh TEOPETUYECKUX MaTEPUATIOB.

Urak, B 3axmoueHnu pedepara JOJDKHBI ObITh: a) IPEACTaBICHBI BEIBOIBI 110
UTOTraM HCCIIeIOBaHMs; 0) TeopeTuueckas M MpaKkTHYeCcKas 3HAYMMOCTh, HOBH3HA
pedepata; B) ykazaHa BO3MOXXHOCTh IPUMEHEHHS PE3yJIbTATOB UCCIICIOBAHMUS.



[locne 3akitoueHus: NPUHATO TMOMENIaTh OMOIMOTrpaUUEecKHil CIHCOK
UCTIOJIb30BAHHON JIUTEPATyphbl. DTOT CIIUCOK COCTABIISAET OJHY U3 CYIIECTBEHHBIX
yacTeil pedepara u OTpakaeT CaMOCTOSATENIBHYIO TBOPYECKYIO paboTy aBTOpa

pedepara.

Cnucok MCMOJIb30BaHHBIX HMCTOYHUKOB TOMEIAETCsS B KOHIIE padoThl. OH
opopmisieTcss WM B angaBUTHOM Topsjke (Mo (GaMHIIMKM aBTOpa WM Ha3BaHUS
KHWUTH), WIK B TIOPSIKE TMOSBICHUS CCHUIOK B TEKCTE MUCBMEHHOW paboThl. Bo
BCEX CIydasX YKa3bIBAIOTCS TOJIHOE Ha3BaHHWE paboOThI, (haMHUIMK aBTOPOB WIIU
pemaKTopa W3MaHWs, €CIU B HANMCAHWU KHHUTH y4acTBOBAJ KOJUICKTHB aBTOPOB,
JAHHBIC O YHCJIC TOMOB, Ha3BaHHWE ropoja W HM3AaTelIbCTBa, B KOTOPOM BHIINILIA
pabota, ToJ U3/IaHusI, KOJTUIECTBO CTPAHHUII.

Kpurepum ouenku pedepara.

N3noxenHoe moHuMmaHue pedepara Kak IEIOCTHOIO aBTOPCKOTO TEKCTa
OTIpEeJIeIISIET KPUTEPUM €r0 OLICHKW: HOBH3HA TEKCTa; 0OOCHOBAHHOCTH BBIOOpA
WCTOYHHKA; CTEMEeHb PACKPBITHS CYIIHOCTH BOIPOCA; COOIONEHUS TPEOOBAHUHN K
0(hOPMIICHHUIO.

HoBu3HA TeKcTa: a) aKTyalbHOCTh TEMBI HMCCIICAOBaHUSA; 0) HOBHM3HA U
CaMOCTOSITEJILHOCTh B MOCTAHOBKE MP0oOJieMbl, (POPpMYIUPOBAHHE HOBOTO aCIEKTa
WU3BECTHOM TPOOJEMbl B YCTAHOBIICHHMM HOBBIX CBsI3€H (MEXMIPEIMETHBIX,
BHYTPHUIIPEIMETHBIX, HHTEIPALIMOHHBIX ); B) YMEHHE paboTaTh C UCCIICIOBAHUSIMU,
KPUTHYECKOHN JTUTEpaTypoOr, CUCTEMATU3UPOBATh U CTPYKTYpPUPOBATh MaTEpUAIT; I')
ABJICHHOCTb aBTOPCKOW MO3UIMHU, CAMOCTOATENIBHOCTh OLIEHOK U CYXKICHWM;_J)
CTUJIEBOE €IMHCTBO TEKCTA, EAUHCTBO KaHPOBBIX YEPT.

CreneHb pAacCKPBLITHS CYIIHOCTH BOIPOCA: a) COOTBETCTBHE TUIAHA TEME
pedepaTa; 0) COOTBETCTBUE COJEpPKaHMS TeME M IUTaHy pedepara; B) MOITHOTA U
INIyOMHA 3HAaHUK MO TeMme; I') 000CHOBAHHOCTh CIOCOOOB M METOJIOB PAbOTHI ¢
MaTepuajioM; €) YMeHHe 0000I1aTh, JeIaTh BBIBOJIBI, COMOCTABIATh Pa3IUYHBIC
TOYKHU 3PEHUS TI0 OJTHOMY BOIpOCy (Ipodiieme).

O00CHOBAHHOCTL BLIOOPAa HMCTOYHHMKOB: a) OIIEHKAa HCIOJL30BAHHOMN
JUTEpaTypbl: TMpPUBJICYEHbl JIM Hauboyiee W3BECTHbIE PabOTBHI MO TeMe
uccinenoBanusi (B T.4. KypHaJIbHbIEe MNyOJUKAIMU TOCIEIHUX JIET, MOCTEIHUE
CTATUCTUYECKHUE JJAaHHbIE, CBOJKH, CIIPABKU U T.1I.).

Cobawnenne _TpedoBaHuMii K 0(OpMJIEHHIO: a) HACKOJIBKO BEPHO
o(OpMIICHBI CCBHUIKM Ha HCMOJIb3yeMYIO JUTEpaTypy, CIHUCOK JUTEepaTyphl; 0)
OIICHKA TPAMOTHOCTH M KYJbTYPhl M3J0XkeHUs (B T.4. opdorpaduyueckon,
NYyHKTYallHOHHOM, CTHJIMCTUYECKOW KYJIbTYpbl), BIAJCHUE TEPMHUHOJIOTUEH; B)
cobmtonienne TpedoBaHuii Kk 00BEMY pedepara.

CryaeHT nipencraBiser pedepaT Ha PEIEH3UI0 HE TIO3HEE YeM 3a HEJNEII0
710 3aIIUTHl. PElIeH3eHTOM SIBIIIETCSl Hay4YHBIN pyKOBOAUTENb. OMBIT MOKA3bIBAET,
YTO 1eJ1IecCO00pa3HO 03HAKOMHTH CTYJIEHTa C PEIEH3MEH 3a HECKOJbKO JTHEH 0
3amuThl. OMNIMOHEHTOB Ha3HAyaeT MpernojaBaTelb W3 YWciIa CTYIEHTOB. Jlis



YCTHOT'O BBICTYIUIEHUSI CTYAEHTY NOCTaToyHO 10-20 MHHYT (IpHUMEpPHO CTOJIBKO
BPEMEHM OTBEYAET M0 OMJIETaM Ha 3K3aMEHE).

Ouenka 5 cTaBUTCHl, €CIIM BBINIOJIHEHBI BCe TpPeOOBaHUSI K HAIUMCAHUIO U
3amute pedepara: 0603HaUeHa IpobieMa U 000CHOBaHA €€ aKTyaJIbHOCTb, ClleJIaH
KpaTKU aHalu3 pa3IuyHbIX TOYEK 3PEHHUS Ha paccMaTpUBaeMyI0 MpoodiieMy |
JIOTUYHO U3JI0)KeHa COOCTBEHHAasi MO3UIUsA, CHOPMYIUPOBAHBI BBIBOJBI, TEMa
pacKphITa MOJHOCTHIO, BBIIEP)KaH 00BEM, COONMIOCHBI TPEOOBAaHUS K BHEIIHEMY
o opMIICHUIO, JaHBI TPABUIILHBIC OTBETHI HAa IOMOJHUTEILHBIE BOTIPOCHI.

Ouenka 4 — ocHOBHBIE TpebOBaHUs K pedepary U ero 3aluTe BHIIOIHEHBI,
HO TpU OSTOM JOMYLIECHBI HEAOo4YeThl. B dYacTHOCTH, MMEIOTCA HETOYHOCTH B
U3J0KEHUU MaTepuana; OTCYTCTBYET JIOTHYecKas IOCIe0BaTeIbHOCTh B
CYXJICHMSX; HE BbIIEpKaH 00BEM pedepara; UMEIOTCS YIyIIeHHUsI B 0pOpMIICHUH;
Ha JIONOJTHUTENIbHBIE BOMIPOCHI MPH 3aIIUTE JaHbI HETIOJIHBIE OTBETHI.

Ouenka 3 — uMEIOTCS CYIIECTBEHHbIE OTCTYIUICHUSI OT TpeOOBaHUU K
pedepupoBanuio. B yacTHocTH: TeMa OCBelIeHAa JIMIb YaCTHUYHO; JOIMYIICHBI
dakTrueckue OmMUOKKM B coAepkaHuUM pedepara WIM NpU  OTBETE Ha
JOTIOJIHUTENIBHBIE BOIIPOCHI; BO BPEMSI 3aIIUTHI OTCYTCTBYET BBIBOJI.

Ouenka 2 — TeMa pedepara HE pacKpbiTa, OOHAPYKUBAETCS CYIIECTBEHHOE
HEMMOHUMAaHUE TIPOOIIEMBI.

Ouenka 1 — pedepaT CTyICHTOM HE MPEICTABIICH.
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MMacnopt ®OC

Kon u popmyiuposka

Jrtanbl GOPMUPOBAHUA KOMIETEHIMH

KOMIIeTeHIUH

CoBpeMeHHOE COCTOSIHIE HAayKH, CBSI3aHHOM MOIy4E€HUEM

[1K-15 I'otoBHOCTB U W3YYEHHMEM  HOBBIX  HAHOCTPYKTYPUPOBAHHBIX

obecreunBaTh 3uaet KOH/IGHCUPOBAHHBIX CpeJ] NYTEM KOHTPOIMPYEMBIX

TE€XHOJIOTMYHOCTh  M3EIUI (a30BBIX NPEBpALICHUII.

SJIEKTPOHHOW  TEXHUKH H

HpoLECcoB x| Vateer VYHpaBisTh TEXHOJOTMUECKUMH MTPOLECCAMH, TPOBOAUTH
BCECTOPOHHME UCCIICIOBAHMS.

W3TOTOBJICHUS,  OLICHUBATH

HKOHOMHUECKYIO Hasbikamu 9KCHEPUMEHTAIbHON paboThI,

3 PEKTUBHOCTD MO3BOJIAIOIIMMY OJy4aTh KOHJIEHCUPOBAHHBIE CPEJBI C

TEXHOJIOTUYECKUX Brnaneer |HyXHBIMU napameTpamu u (dbopmupoBaTh

IIPOLIECCOB KOHCOJIMJUPOBAHHBIE HaHOMAaTepHaJIbl nyTémM
KOHTPOJMPYEMOro (ha30BOro rnpeBpalieHusl.
CoBpeMEHHOE COCTOSIHME HAYKH, CBSI3aHHOM IOJIy4EHUEM

[IK-23 CriocoGHocTs | 3paer | MSYUCHHEM  HOBBIX  HaHOCTPYKTYPHPOBAHHBIX

_— HABBIKAMIL KOHJICHCHPOBAHHBIX  CPEJl  MYTEM  KOHTPOIMPYEMbIX

paspaboTK ye6Ho- (ha30BbIX MTPEBpAILECHU.

METOJIMYECKUX MaTepHuajoB CocraBisaTh yueOHO-MeTOIUYECKHE MocoOust B 001acTu

s CTY/ICHTOB no(Ymeer |(}a3oBbIX MpeBpalleHHMH U MX HUCIOJIb30BaHUS B

OTAETBbHBIM BUJAM Y4eOHBIX IIOJIy4YEHUU HOBBIX MaTepHajoB

SAATIH Braseer HaBbikaMu cocTaBiieHMsl IUIaHOB J1a00paTOPHBIX paboT U

IIOCTAaHOBKH BBIYHCIIMTCIBHBIX 3a1a4.

KonTtpomupy OreHouHBIE CpeCTBA -
eMBbIC HAaUMCHOBAHUE
Ne  pazpensr / Koap! 1 sTansl popMupoBaHus
/T TEMBI KOMTICTCHITHIA 5 NPOMEKYTOUHAS
TUCIUTLIHH TEKYIIUN KOHTPOJIb ATTeCTALNS
BI
3HaeT CoBpeMeHHOE KonTponbHast
COCTOSIHUE HAYKH, CBSI3AaHHON paota (TTP-2)
MONTy4YEeHUEM U U3yUCHHEM
HOBBIX CobecenoBanue
HAHOCTPYKTYPHUPOBAHHBIX (YO-1)
KOHJICHCHPOBAHHBIX CPEJT
IIyTEM KOHTPOJIUPYEMBIX
(ha30BbIX MPEBPALICHUII.
1 Pasnen 1 [1K-15

yMeeT: YIIpaBisTh Hoxman,
TECXHOJIOI'MYCCKUMHU COO6H.[CHI/Ie CO6eC€)IOBaHI/Ie
rporeccamu, MpoBOIUTh (VO-3) (VO-1)
BCECTOPOHHUE
HCCIIeIOBaHUS.
BJaajaeeT: HaBbikamu Jloknan,
3KCHCpHMeHTaHBHOI>i COOGH.[CHI/Ie CO6eC€)IOBaHI/Ie
paboThI, TO3BOJISIONTUMU (VO-3) (YO-1)




10JIy4yaTh
KOHJICHCUPOBAHHBIE CPE/IbI C
HY>KHBIMU [TapaMeTpamMu 1
¢dbopmupoBaTth
KOHCOJIMIUPOBAHHBIE
HaHOMAaTEepHUabl yTEM
KOHTPOJIMPYyeMoro (a3oBOro
IIPEBPAILICHMUS.

3naer Cospemennoe Koncmnekr (ITP-7)
COCTOSIHME HAyKH, CBSI3aHHOU
MOJlyYeHUEM U HU3YYCHHEM

[IpakTnueckue
HOBBIX
HAaHOCTPYKTYPUPOBAHHBIX padoTeL 4-7.
PYKTYPUD Tecr (ITP-1)
KOHJICHCHPOBAHHBIX cpen
nyTéM KOHTPOJIHPYEMBIX
(ha30BbIX MIPEBPALICHUI.
IK-23 ¥Ymeer CocraBnare yueOHO- Jlokiaj,
METOAMYECKHE TI0CO0Us B
O6J‘Ia(I)lTI/I (ha3oBBIX cooomere Hpaxruieckue
HPeBDAICHH " X (YO-3) paboTs 4-7.
beBp Tecr (TTP-1)
WCIOJIb30BAaHUS B IONy4YECHUU
HOBBIX MaTepPUAJIOB
Baangeer Hagbikamu Jloknan,
COCTaBIICHUS IUIAHOB cOOBIIEHUE [TpakTHaeckue
a0OpaTOpHBIX  paboT W (VO-3) paboThI 4-7.
MOCTAaHOBKH Tecrt (ITP-1)

BBIYHMCIINTCIBHBIX 3a1a4.

MeToanyeckue peKoMeHIaluu, ONpeIessioliue NPpoueaypbl OlleHUBAHUSA

pe3yJibTATOB OCBOEHUS TUCIIUNINHBI

Jns Tekyiien u MpOMEXYyTOUYHOM aTTEeCTallMh MCIOJb3YyEeTCd PEUTUHIOBas
CHUCTEMA OIIEHKH YCIIEBACMOCTH B COOTBETCTBHUU PEUTHUHT-TUIAHOM I10 TUCITUATIIINHE
(mpunnoskenne 3). CTpyKTypa pPeHTHHI-IUIaHA MO JAUCIMILIAHE COCTOUT U3 Tpex
OCHOBHBIX ()OpPM KOHTPOJIS: TIOCEIICHUS, MPAKTHYECCKUE 3aJaHus, IK3aMEH.

bannpl 3a mocelieHust BBHICTABISIOTCS MO CXEME OJIHO TMOCEIIEHUE — OJHMH
oan.

[TpakTrueckue 3amanusi, Kak OIEHKa CaMOCTOSITEIbHONW PabOThI CTYACHTA TI0
PEIICHHUIO 3a/1a4 OIEHUBAIOTCS CIIEIYIOIINM 00pazoMm:

- 10 - GanioB BBICTABISAETCA, €CIM CTYACHT MPOJAEMOHCTPUPOBAN 3HAHUS U
BJIQJICHUSI HaBBIKAMHU CaMOCTOSITCIIBHON pabOTHI MO TeME 3aJaHMs; METOAaMHU W
nprueMaMy aHau3a TEOPETHYCCKUX W/WIW TIPAKTHYECKUX aCIeKTOB 3ajavH.
dakTHYECKUX OIMMOOK, CBSI3aHHBIX C IIOHMMaHHEeM ITIpoOJjieMbl, HeT; paboTa
odopMIIeHa MPABUIBHO;

- 9-8 OammoB - paboTra XapaKTepu3yeTcs CMBICIOBOW IE€IbHOCTHIO,
CBS3HOCTHIO M TOCJIEIOBATEILHOCTHIO U3JIOKEHHS; KPUTHYECKHUE OLIUOKU




0TCYTCTBYIOT. DAKTUUECKUX OMIMUOOK, CBA3aHHBIX C MOHUMAHUEM MPOOJIEMBI, HET.
JonyiieHsl oHa-ABe OMIMOKN B 0(popMIIeHUH pabOThI.

- /-6 0a;ioB - CTYAEHT MPOBEN JOCTATOYHO CaMOCTOSTEIbHBIM aHanu3
OCHOBHBIX 3TallOB M CMBICIIOBBIX COCTABJISIONIMX B PEIICHUU 3a/a4ud; MOHUMAET
0a30BbIE OCHOBBI M TEOpETHUECKOEe 0OOCHOBaHME TeMbl. [lomymieno He Oonee 2
OMOOK B CMBICIE WIM COJIEpXKaHUU MpoOaemMbl, odopMIeHUN pPabOTHI.
Bo3mokHO, TpeOyeTcsi He3HAauuTeIbHAas TOMOIIb CTYJICHTY B PEIICHUU.

0 OawoB — JONyIIEHB KPUTUYECKUE OIIMOKH, CTYJEHT HE MOXKET
CaMOCTOATENILHO PELIUTh 3aa4y.

bannael 3a sKk3aMeH MO AUCHUIUIMHE, KaK 32 OTIEIbHOE KOHTPOJbHOE
MEpOIPUATHE B CTPYKType PEUTHHI-TUIAHA BBICTABISIOTCS B COOTBETCTBUU CO
CIICYIOIIMMU TPEOOBAHHSIMH:

- 10-9 GamnoB - eciu CTyAEGHT TIyOOKO M MPOYHO YCBOWJ MPOTPaMMHBIH
MaTepuaj, MCUYEPIBIBAIONIE, TOCIEI0BATENbHO, YeTKO U JIOTHYECKHA CTPOMHO €ro
U3JIaraeT, yMeeT TeCHO YBSI3bIBAaTh TEOPHIO C MPAKTUKOM, CBOOOIHO CIPABIISETCS C
BONPOCaMH U APYTMMHU BUJAMU NPUMEHEHUs 3HAHWM, IpUYEM HE 3aTPyIHSAETCS C
OTBETOM IpU BUJOU3MEHEHUU 3aJJaHU.

- /-8 6annoB - BBICTABISIETCS CTYAEHTY, €CJIM OH TBEPAO 3HAET MaTepua,
TPaMOTHO U TIO CYIIECTBY M3JIaraeT ero, He J0MycKas CYIIECTBEHHBIX HETOUHOCTEH
B OTBETE Ha BOIMPOC, MPABUIHHO NPUMEHSET TEOPETUYECKHE MOJIOKEHUS TNPHU
peIIeHrH MPaKTUYECKUX BOIIPOCOB.

- 5-6 0amIoB - BBICTABISETCS CTYIEHTY, €CJIM OH HMMEET 3HAHUSA TOJBKO
OCHOBHOI'O MaTepuajla, HO HE YCBOWJI €ro JeTajed, JOMyCKaeT HETOYHOCTH,
HEJOCTAaTOYHO  NpaBWIbHbIE  (OPMYJIMPOBKHM,  HApyILIEHHUs  JIOTUYECKOU
NOCJIEI0BATEIbHOCTH B U3JI0KEHUH NMPOTPAMMHOI0 MaTepuasa.

- 0-4 Oamia - BbICTaBIISIETCS CTYJEHTY, KOTOPBIH HE 3HAET 3HAYUTENIbHOU
94acTH MPOTPAMMHOTO MaTepuaa, JOMyCKAeT CYIIECTBEHHBIE OITHOKH.

OxoHuaTenbHasl SK3aMEHAIIMOHHAS OIEHKa MO MPOMEXKYTOUHOW aTTeCTalluu
dbopmupyeTcss B aBTOMAaTU3WPOBAHHOW PEUTHMHTOBOW CHCTEME Ha OCHOBE
BBEJICHHBIX IPEINOJABaTEIeM OLEHOK 10 KOHTPOJIbHBIM  MEpOINpPUSATHUSM,
BXOJISIIIUM B PEHTHHI-TUIaH.

OueHoYHBbIE CPeACTBA VISl IPOMEKYTOYHOM aTTecTAlMU
Cnucok BONPOCOB K 3K3aMeHy Cobecenosanue (YO-1)

UYro Takoe (aza. Ycnoue paBHoBecus (a3. TpoitHas Touka
[Tpumepst @II 1 poxa. MeractabunbHbie cocTOsIHUS. KpuTHdeckast Touka.
Kunetnka azoBsix nepexoaoB. @opmyra ajisi CBOOOIHOM YHEPTHUH.
['erepodaznsie paykryarnuu. Teopus @onbsmepa- Bedepa-Dpenkens.
Kunetnka pocra HoBo#t ¢a3zbl. Teopus JIudmmira-Cnesona.
®da3o0BbIe Mepexoabl BTOporo pojaa. [Tapamerp nopsaka.

ook wnE



7.
8.
9.

10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21,
22,
23.
24,
25,
26.
217,
28.
29.
30.
31.
32.
33.

34.
35.

HecranmonapHoe 1 reTeporeHHoe 3ap0KICHUE

Kpussie Ban-nep-Baanbca. bunogans. CiuHo1asb.

Kanonnueckoe ypaBHenue cocrosinud. Kinaccudukanusa @I no Ipendecry.
YcaoBue TepMOAMHAMUYECKOTO paBHOBECHS (ha3 B IOJPOOHOCTSIX.

3 Tuna TBEPABIX PACTBOPOB B 3aBUCUMOCTH OT MOJIOKEHUS IPUMECHBIX
aTOMOB.

3 Tuna TBEPABIX PACTBOPOB B 3aBUCUMOCTH OT B3aUMHOMN paCTBOPUMOCTH
[TpaBuno ¢a3 ['n66ca

[TmoTentman 'n66ca (G) u dG myst cUCTEM C MOCTOSTHHBIM M TIGPMEHHBIM
YUCJIOM YaCTHUL.

Buytpennsis sueprus (U). @opMyiia 1Sl CTATUYECKUX M KBa3UCTATHYECKUX
IIPOLIECCOB.

Bonbiioi TepmoanHamuueckuit moteHuuan (€2). Surensnus (H).
Xumuueckuit morennman L. Ceodomnas sueprus F

3 tuna mexdazubix rpanuil. Onpeaenenue. Kpatkoe onucanue.
DBTETOMIHOE U MEPETEKTOMIHOE NpeBpauieHue. Onpenenenue, Gopmyna,
auarpamma COCTOSTHUS.

Pacnag tBepabix pacTtBopoB. Tunsl pacnanos. [lepeuncints, 1aTh KpaTKoe
OIIMCaHUE.

Tunsl nedekToB B TBEPIBIX TE€IAX B 3aBUCUMOCTHU OT pa3MepHOcTH. [IpuBecTn
MIPUMEPHI.

Bropuunas kpuctammmzanus. OnpeneneHue, MEXaHU3Mbl pOCTa HOBOH (has3bl.
[Tonumop¢HbIE peBpaILEHUS.

[IpeBpamenus B TBEpAOM cocTossHUU. [lepeuncnuTs, 1aTh onpeaeacHus.
Kakue martepuanbl OTHOCATCS K HAHOCTPYKTYpHBIM. [lepeunciuts, nath
OTIPENIEIICHHUS.

UTo Takoe KOHCOJIMIUPOBAHHbIE MaTeprualibl. Kakue TUmbl moBEpXHOCTEN
paszerna B HUX BCTPEYAOTCS.

MeTtoapl MOJy4eHHUs] HAHOKPUCTIUIMYECKUX CTPYKTYP IIYTUM IIPEBPALIECHUN B
KOHJICHCUPOBAHHBIX Cpeaax.

UYTo Takoe BEPXHUM U HUKHUH IIPeeS HAHOKPUCTALUIMYECKOTO COCTOSHUSL.
3aBUCHUMOCTh 00bEMA MOBEPXHOCTEN pa3jiesna pa3MepoB 3€pHa.
Hubdy3ronnsie n 6e3au(py3n0HHBIEC IPEBPAIICHUS B TBEPAOM COCTOSTHUHU.
JlaTe kpaTtkoe onucanue. [IpuBectu npumepsl.

MapTeHCcuTHOE 1 MaCCUBHOE TIpeBpalleHue. Jlate Kpatkoe onucanue. B uém
WX pa3InvHeE.

OcHoBHBIE pU3HAKKA aMOpPHOTro coctosiHus. KoopinHaloHHbie cepsl.
OcobeHHocTH aMOP(PHBIX METAIIIOB.

MeToa COHUHUHTOBAHMUSL.

Oco06eHHOCTH TTOTYyYeHHSI OO BEMHBIX aMOP(HBIX METAJUIOB.

CtpykTypHas penakcanus B aMop(hHBIX MeTaJlIax.

36.KonTponupyemas KpUCTaIUTU3aIHS.

B 3K3aMeHaHI/IOHHI)II>'I ouser BXOAHUT 4 BOIIpOCa U3 BEIIICIIPUBCACHHOI'O CIIMCKA.



KpnTepnn BbICTABJICHHUA OIICHKHU HA JK3aMCHEC

OueHka «OTJIIMYHO» BBICTABIACTCA CTYACHTY, €CIM OH IIyOOKO M MPOYHO
YCBOMJI MPOTPAMMHBIN MaTepuall, UCUEPIIBIBAIOUIE, IMOCIEAOBATEIBHO, YETKO HU
JIOTUYECKHA CTPOMHO €r0 M3JaraeT, yMeeT TECHO YBS3bIBATh TEOPHIO C MPAKTHKOM,
CBOOOJTHO CTIpaBIISIETCA C 3aJlayaMu, BONPOCAMHU U JAPYTMMH BUAAMH MPUMEHEHUS
3HAHWI, MPUYEM HE 3aTPYAHSETCS C OTBETOM IPU BHUAOW3MEHEHUMW 3aJaHUM,
UCIIOJIb3yeT B OTBETE MaTepual MOHOrpa(pUYECKOl JUTepaTyphl, MPABUILHO
OOOCHOBBIBACT MPHUHITOE pEUICHHE, BIaJEeT Pa3HOCTOPOHHUMHU HAaBBIKAMH U

IMpUCMaMHU BBITIOJIHCHUS IIPAKTHYCCKUX 3a/1a4.

OneHka «xXOpomo» BBICTABISECTCS CTYACHTY, €CIM OH TBEPAO 3HAET
MaTepual, TpaMOTHO M IO CYIIECTBY M3JIaracT €ro, He JOITYCKasl CYIIECTBEHHBIX
HETOYHOCTEM B OTBETE HA BONPOC, IPABUIBHO NPUMEHSAET TEOPETHYECKUE
IOJIOXKEHUSI TIPH  PEIICHUWM IPAKTHYECKUMX BOIPOCOB W  3aJay, BIIAJEET

H€O6XOIII/IMBIMI/I HaBbIKaMH U IIPpUCMAaMHU HNX BBIITOJITHCHHA.

OneHka «yAOBJIETBOPUTEIBHO» BBICTABIIETCS CTYAEHTY, €CIM OH HMMEET
3HaHUS TOJIBKO OCHOBHOI'O MaTepuasa, HO HE YCBOWJI €ro JIeTaJIeH, JOIyCKaeT
HETOYHOCTH, HEIOCTATOUYHO NPABUIIbHBIE (DOPMYIUPOBKU, HAPYLIEHUS JJOTUYECKON
IIOCJIEA0BATEILHOCTH B M3JIOKEHUHU IPOTPAMMHOIO MAaTepuala, HCIbIThIBACT
3aTpyIHEHHUS PU BBIIOJIHEHUU MTPAKTUYECKHUX PadoT.

OneHka «HEYIOBJIIETBOPUTEIBHO» BBICTABISAETCA CTYAEHTY, KOTOPBIM HE
3HAET 3HAYUTEIBbHOM YaCTH MPOTPAMMHOTO MaTepuaia, JONyCKaeT CylIECTBEHHbIE
OLIMOKH, HEYBEPEHHO, C OOJBUIMMH 3aTPYJHEHUSIMHU BBIMOJHSAET MPAKTUYECKHUE
pabotel. Kak mpaBuiio, OLIEHKa «HEYJIOBJIETBOPUTEIHHO» CTABUTCS CTYACHTaM,
KOTOpBbIE HE MOTYT HPOAODKUTH 00ydeHHe Oe€3 JOMOJHUTENbHBIX 3aHATHH IO

COOTBETCTBYIOLIEH JUCLIUILIUHE.



[Tpunoxenue 3

PeliTHHr-mJI1aH N0 JUCHUILINHE
OueHo4YHbIE CpeCTBA IJIA TEKYUIeH aTTecTalun

Ipumepnas
Ipumepnas . .
aara ®opma Becosoii MaxkcuManbHbIi
Ne aaTa HanmeHoBaHNe KOHTPOIHLHOTO MEPONIPHATHS
BHECEHHS B A KOHTPOJIsA | KO3 duuueHT 6an
APC
18 nenmens 18 nenmens KontponbHas pabota Nel Konrpombraz 1 50
pabota
6 nenens 3 nepens Jlaboparopras pabora Nel JlaGoparopras 1 5
pabora
6 nenens Jlaboparopras pabora Ne2 Ha6;§g;g§}{aﬂ 1 5
12 nenenst
7 nenens JlaGoparopHas paGora Ne3 JTaGopatopras 1 5
pabota
9 Hezxenst JlaGopatopHas paGora Ne4 JTaGopatopras 1 5
A pATOpHAA P B pabora
o JlaGopaTtopHasi 1
18 Heens 11 nenenst JlaGopaTopHas padora Ne5 paora 5
JlaGopaTopHas
13 uemenst JlabopaTopHas padora Ne6 pabota 1 5
JlaGopaTopHas 1
15 nenenst JlaGopartopHast padora Ne7 pabota 10
ceccus ceccust DK3aMeH 10 AUCLHUILIHHE OK3aMeH 0

MeToanyeckue peKoMeHAalUH, ONPelesoHe NPoueypbl OlleHMBAHUSA

pe3yJIbTAaTOB OCBOEHHUS TUCIIUTIIMHBI

Jlist Tekymie U MpOMEKYTOYHOM aTTECTAllMd HUCIOJIb3YEeTCs] PEUTHHTOBas
CHUCTEMa OIIEHKH YCIIEBACMOCTH B COOTBETCTBHUU PEUTHHT-TUIAHOM I10 TUCITATIIINHE
(npunoxkenne 3). CTpyKTypa pEeWTHMHI-TUIAHA N0 JUCUUIUIMHE COCTOUT M3 TPEX
OCHOBHBIX ()OPM KOHTPOJIS: MOCEIICHUS, MPAKTUYECKUE 3a]JaHusl, IK3aMEH.

bannbl 3a mocemieHusT BBICTABISIIOTCS 1O CXEME OJHO TOCEHICHHe — OJUH
oani.

[IpakTrueckue 3aanusi, Kak OI[EHKa CaMOCTOSITEIbHONW PabOThI CTYACHTA T10
pEIIEeHUIO 33a/1a4 OIICHUBAIOTCS CIICAYIOIIUM 00Pa30M:

- 10 - GanioB BBICTABISAETCA, €CIM CTYACHT MPOJEMOHCTPUPOBAT 3HAHUSA U
BJIQJICHUSI HAaBBIKAMH CaMOCTOSITCIIBHOW paOOTHI MO TeMe 3aJaHusl; METOAaMHU U
nprueMaMy aHalu3a TEOPETHUYCCKUX W/WIW TPAKTHYECKUX acCIleKTOB 3aJ1ayu.
dakTHYECKUX OIMMOOK, CBSI3aHHBIX C IOHMMaHHWEM TIpoOJeMBbI, HeT; paboTa
odopmIIeHa MPABUIIBHO;

- 9-8 OammoB - paboTa XapaKTepu3yeTcs CMBICIOBOW IE€IbHOCTHIO,

CBABHOCTBIO H IOCJICAOBATCIBbHOCTBIO H3JIOKCHHA, KPUTHYCCKHC OIITMOKU




OTCYTCTBYIOT. DAKTUUECKUX OMIMUOOK, CBA3aHHBIX C MOHUMAHUEM MPOOJIEMBI, HET.
Jlomy1ieHbl OHa-1Be OMIUOKU B 0(hOpMIIECHUHN paOOTHI.

- 7-6 0amIoB - CTYIACHT MPOBEN JOCTATOYHO CAMOCTOSITCIILHBIN aHalu3
OCHOBHBIX 3TallOB M CMBICIOBBIX COCTaBISIOIIMX B PEIICHUHU 3a7aud; MOHUMAET
0a30BbIE OCHOBBI M TeOpeTHUeckoe oOocHOBaHME TeMbl. JlomymeHo He Ooisiee 2
omuOOK B CMBICIIE WJIH COJEpKaHUU TpoOsieMbl, 0GOpPMICHUN PaOOTHI.
Bo3moxxHO, TpeOyeTcss He3HAauUTeIbHAas IIOMOIIb CTYJICHTY B PEIICHUU.

0 OamnmoB — JAOMYMIEHB KPUTUYCCKUE OIIMOKH, CTYIEHT HE MOXKET

CaMOCTOSITEJIHO PEIINTD 3a1ady.

OkoHuarenbHas 3K3aMEHAIIMOHHAS! OLIEHKA 10 MPOMEXKYTOYHOM aTTECTalluH
dbopmupyeTcss B aBTOMAaTU3WPOBAHHOW PEUTHMHTOBOM CHCTEME Ha OCHOBE
BBCJCHHBIX IIPENOJAaBaTEIeM OLEHOK IO KOHTPOJIBHBIM  MEPOIPUATUSIM,

BXOJAIINM B peﬁTHHF-HHaH.



