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®opMa NOArOTOBKYU 0YHASA

Pabouas mporpamma cocTaBieHa B COOTBETCTBUU C TpeOoBaHusIMH DenepalibHOTO
rOCy/IapCTBEHHOTO0 00pa30BaTeNBHOrO CTaHAapTa MO HampaBieHuio moArotToBku 03.03.02
®u3uka, yTBEpKICHHOIO NprKa3zoM MunucTepcTBa oOpazoBanus u Hayku PO ot 07.08.2020 Ne
891 (c U3BMEHEHUSIMH U JIOTIOJTHEHUSIMU ).

PaGouass mporpamma oOcyxkaeHa Ha 3acelaHMW  JelapTaMeHTa oOmed u
SKCTIEpUMEHTATbHON (pu3ukH, MPoToKo Ne 5 oT «28» deBpans 2023 r.

JupexTop aenaprameHnTta K.X.H., jonent, Kopouennes B.B.
CocraButens (Jn): K.(h.-M.H., FOpuii Bnagumuposuu
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Ob6opoTHast cTopoHa TUTY/IbHOTO Jucta PIT/]

1.Pabouass mporpaMma mepecMOTpeHa Ha 3acelaHUU
SKCIIEPUMEHTANbHOW  (M3MKKM  yTBEp)KAE€HAa Ha  3aceJaHuu

BKCHepI/IMCHTaJIBHOﬁ (1)I/ISI/IKI/I, IIPOTOKOJI OT « »

JernapTaMeHTa

AcrnapTaMEHTa

2.Pabouas mnporpamMma NEepecMOTpEHa Ha 3acelaHuu
SKCIIEPUMEHTANBbHOM  (PU3MKKM  yTBEepKJE€HA Ha 3acelaHuu

IKCIEPUMEHTAIBHON (PU3UKH, IPOTOKOJI OT « »

AcapTaMCHTa

AcrnapTaMEHTa

3.Pabouass mporpamma mepecMOTpeHa Ha 3acelIaHuu
OKCIEPUMEHTAIBHON  (M3MKM  yTBEp)KACHA Ha 3acelaHuu

AKCIIEPUMEHTAIbHON (DU3HUKH, IPOTOKOJ OT « »

AcnapTaMEHTa

JenapTaMeHTa

4.Pabouasi mporpamMma TEPECMOTPEHAa Ha 3aceIaHHUH
OKCIIEPUMEHTAIbHOW (M3WKU  yTBEpXKIEHA Ha 3acelaHuu

BKCHepI/IMCHTaJIBHOﬁ (1)I/I3I/IKI/I, IIPOTOKOJI OT « »

JernapraMeHTa

JernapTaMeHTa

o0rei

oO0mmen

202 1. Ne

oO0men
o0men

202 . Ne

oO0mmen

oOmien

202 . Ne

o01ei

o0mren

202 1. Ne



Heap wu3ydyeHus aucuumuiiHbl «lIpoTOTMHMpPOBaHME HAHOCTPYKTYpP IS
CUHXPOTPOHHBIX MCCIECIOBAHUI» ABIIAETCA O3HAKOMIICHUE CTYJIEHTOB C METOAaMU
IIPOTOTUIIMPOBAHUSA MHUKpPO- HAHOCTPYKTYpP, MWCCIEAOBaHUA HX CBOWCTB €
IIOMOIIBIO IPYIIBI METOIOB, B TOM YHCJIE PEATU3YEMbIX HA CUHXPOTPOHAX.

3agaun:

1. ®opmupoBaHUe 3HAHUM O COCTABE W HA3HAYCHUU MATEPUATIOB IS
HAHOBJIEKTPOHUKH.

2. BripaboTka HaBBIKOB pa3pabOTKM W CO3JaHUS MaTepHajoB  JJIs
HCIIOJIb30BaHUs B HAHOAJICKTPOHUKE, a TaK)KE€ HOBBIX KEPAMHUYECKHX U
KOMIO3UTHBIX MaTEepHaIOB

3. BripaboTka HaBBIKOB HACTPOWKH  CHUCTEMHOTO, MPHUKIAAHOTO U
WHCTPYMEHTAJILHOTO MPOrpPaMMHOI0 00ECIIEUeHUS] CUCTEM aBTOMAaTH3aIluU
U yIpaBJICHUS dJIEKTPOHUKOM.

B pesyaprare wW3ydeHUs JaHHOM JUCHUIUIMHBI Yy  OOyYaroIIUXCs
dbopmupyeTtcs mpodeccruoHalbHas KOMITCTCHITHS.

HpO(I)eCCI/IOHaHBHaSI KOMIICTCHIOMS  BBITYCKHUMKOB W HHIUKATOPBI €€

JOCTHUKCHUSA:
Twum 3amau Kox u HaumenoBanue
poQeCcCHOHABHOI Kox 1 HauMeHOBaHHe MHANKATOPA JOCTIDKEHHUS
KOMIICTCHIIN KOMIICTCHIIUHN
(pe3ynpTaT OCBOCHHUS)
IIK-5 Cnocoben I1K-5.1 BbIOMpaeT HHCTPYMEHTHI AJIs
IJIAaHUPOBATh U OpraHu3aly UCCIIeI0BaHU B 001acTH
OpraHU30BbIBATH MPUKIaIHON (PU3MKU, HAHOMATEPUaIoB U
UCCIIeIOBaHMs B 00acTH | HAHOTEXHOJIOTHMM, HAyYHBIX CEMUHApPOB U
OpranuzalyoHHO- .
. | TpUKIagHON (PU3UKH, KOJUIOKBUYMOB
YHPABIICHHCCKHIH HaHOMAaTEepHaJoB U I1K-5.2 ananu3upyer u IpUMEHSET
HaHOTEXHOJIOTH, CIocoObI TUTAHWPOBAHMUS, U OPTaHU3ALIUN
Hay4HbIC CEMUHAPBI UCCIIEIOBaHUM B 00J1aCTH MPUKIIATHON
($u3HUKN, HAHOMAaTEepUaJIOB U
HAaHOTEXHOJIOTUH
KOII 1 HAMMCHOBAHUEC MHAUKATOpa HaumeHoBaHMe mToka3aTens OLICHUBAaHUA
JOCTIDKEHHS] KOMIICTCHIIH (pe3ynbraTa 00y4eHHUs 10 JIMCIUILINHE)
3HAeT OCHOBHBIE MHCTPYMEHTHI JIJIs1 OpTraHn3aluu
[1K-5.1 BbIOMpaeT MHCTPYMEHTHI WCCIIeIOBAaHHM B 00J1aCTH NPUKIATHON (PU3UKU
JUISl OpraHU3aluy UCCIEeNOBaHUMN YMmeeT npuMeHsATh He00X0AUMbIE HHCTPYMEHTHI JIJIs
B 00JIaCTH MPUKIATHON PU3HKH, OpraHu3aIMK UCCIIEOBAHUM B 001aCTH NPUKIIATHOMN
HaHOMaTEpHUAJIOB U (hu3MKM, HAHOMATEpUAJIOB M HAHOTEXHOJIOTU, HAyYHBIX
HAaHOTEXHOJIOTUM, HAY4YHBIX CEMUHAPOB U KOJUIOKBUYMOB
CEMUHAPOB U KOJUIOKBUYMOB Birageer 0CHOBHBIMM MHCTPYMEHTAMH JUIsl OPraHU3ALAN
UCCIIeIOBAaHHM B 00J1aCTH NPUKIATHON (PU3UKH,
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KO)_I 1 HAMMCHOBAHHUC MHAUKATOpA
JOCTHXKCHUSA KOMIICTCHIIUHN

HaumeHoBaHue mokaszarens OlcHUBaHHS
(pe3ynpraTa 0Oy4IeHHS 110 TUCIIUILTAHE)

HaHOMAaTCpHUaAJIOB U HaHOTeXHOJIOFI/IfI, Hay4YHBbIX
CCMHUHApPOB U KOJUIOKBUYMOB

[1K-5.2 ananu3upyer u NpUMEHsEeT
CHocoObl TUIAHUPOBAHUS, U
OpraHu3aly UCCIEIOBAHUMN B
00J1acTH IPUKIIATHON (PU3UKH,
HaHOMAaTEPHUAJIOB U
HaHOTEXHOJIOTUI

3HaeT OCHOBHBIE CIIOCOOBI TUTAHUPOBAHHUS, U
OpraHM3aliH UCCIIeIOBAHUH

YMeer BIOUpATh CIIOCOOBI INIAHUPOBAHUS UCCIIEIOBAaHUN
B 00J1aCTH NPUKIAJHON (PU3MKH, HAHOMATEPUAIIOB U
HAaHOTEXHOJIOTUH

Bnaneer HaBbIKaMu OpraHu3alyy UCCIIEI0OBAaHUN B
00JiacTi MpUKIaAHONW (PU3UKKM, HAHOMATEPUAJIOB H
HAHOTEXHOJIOTUN

1. Tpyno€MKOCTh AUCLUIUIMHBI U BUOB YUEOHBIX 3aHATUM 11O JUCLMILINHE

OO6mast TpyA0€MKOCTb AUCIUILIMHBI COCTaBIsAeT 4 3auéTHbIC eauHuUIbl 144

aKaJeMUYECKUX YacoB, B TOM uucie 48 akajeMHU4ecKuX uaca, OTBEJCHHBIX Ha
KOHTaKTHYIO0 pa0oTy oOydaromuxcsa ¢ mpernojasareneM, 60 ak.4y. akaJeMUYeCKUX
4acOB Ha CaMOCTOSITENIbHYIO paboTy oOydarommxcss U 36 ak.4. Ha KOHTpPOJIb

3HAHUM.

(1 3aueTHas eqMHUIIA COOTBETCTBYET 36 aKaJeMUUECKUM Yacam).

Bunamu yueOHBIX 3aHATUI W pabOThl OOydYaromierocs Mo AUCIMILIUHE

SABJIAKOTCA:
O603HaueHNe Bunps! yaeOHBIX 3aHATHI U pabOTHI 00yJaroNIIeTrocs
JIP JlabopaTopHbIe 3aHATHS
I1P [TpakTudeckas pabora
CP CamocTosiTenpHas pabota 00y4Jaromerocs B Nepruo TEOPETUIECKOT0 00yIeHUS
KOHTDOIb CamocrosTenpHas pa60Ta 06yqafomeroc51 U KOHTaKTHas pa60Ta 06yqa}omeroc51
p C IMperoaaBaTcyicM B ICPUO/ HpOMeXYTOHHOi/JI aTTeCcTaluu

CrpykTypa OJUCUUIUINHBL:

®dopma oOydyeHHUs — OYHAs

HaumenoBanue paszena KonnuecTBo yacos 1o Dopmbl
JUCLUTUTHHBI £ | Bumam yueOHBIX 3aHSTHI M pabOTHI | MPOMEKYTOYHOM

§ obydJaromerocs aTTeCTaITuN
S 2
b o o | = =8 5
= = = o @) .
g
o

1 | [lony4yeHue reTepoCcTpyKTYPHBIX 3 4 8 12
IJIEHOK
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2 | UccaenoBanue 3 4 8 12 DK3aMeH
reTepOCTPYKTYPHBIX TIICHOK
MmeTo1oM Kepp MuKpockonuwy,
BI/I6paLII/IOHHbIM MaFHeTOMCTPOM
Y ONTHYCCKUM MarHeTOMETPOM

3 | [lomyueHne HAaHOCTPYKTYP 3 4 | 8 12
METOJIaMH ONITHYECKOH 1
AIIEKTPOHHO-JIY4EBOM IUTOrpadun

4 | UccnenoBaHue TPaHCIIOPTHBIX 3 4 8 24
CBOMCTB Ire€TEPOCTPYKTYP
5 | Tloaroroska K 9K3aMeHY 36
HUroro: 16 | 32 60 | 36

2. CTPYKTYPA U COJAEPKAHUE TEOPETUUYECKON YACTH
KYPCA

He npexycmorpena

3. CTPYKTYPA U COJIEP)KAHUE MPAKTUYECKOM YACTH
KYPCA 1 CAMOCTOSTEJBHOM PABOTBHI

JlabopaTopHbie padoThI

3anstue 1. [lonyuyeHne rerepoCTpyKTYpPHBIX TJIEHOK

3andartue 2. UccnenoBanue reTepoCTpyKTYpHBIX TuIEHOK MeToaoM Kepp
MHUKPOCKOIINH, BUOPAITMOHHBIM MarHeTOMETPOM U ONITUYECKUM MarHeTOMETPOM

3ansTue 3. [lonydyeHrne HAHOCTPYKTYP METOAAMH ONTUYECKON U
AJIEKTPOHHO-TY4Y€BO IuTOrpadun

3anstue 4. MccnenoBanue TPaHCIIOPTHBIX CBOMCTB FeTEPOCTPYKTYD).

IIpakTyeckue padoTbl

1. UccnenoBanue penbeda NOBEPXHOCTH TIETEPOCTPYKTYPHBIX IUICHOK
METOJIaMU CKaHUPYIOLIEH 30HA0BOW MUKPOCKOITUH

2. HccnepoBaHue HAHOCTPYKTYP METOAAMH ONTHYECKOW M JIJIEKTPOHHOU
MHUKPOCKOIINU

3. OtpaboTka pexuMoB pacraiika o0pa3loB C MOMOIIbIO YJIbTPa3BYKOBOM
TTaNKU

4. llonydyenue u oOpaOOTKa JAaHHBIX H3MEPEHUS MAarHUTOTPACIIOPTHBIX
CBOMCTB MarHUTHBIX F€TEPOCTPYKTYP
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Ilinan-rpadguk BHINOJHEHHSI CAMOCTOSITEIbHOI PadoThl 0 TUCHHUIINHE

Ne | lara/cpoxknu Bua camocrosrenbHoit | Ilpumepubie | @opMa KOHTpPOJIA
/1 | BHINOJTHEHHUS padoThI HOPMBI
BpeMeHH Ha
BbIINIOJIHCHH e
1 Pabora ¢ ocHOBHOM 1 ITP-5 CobecenoBanue
B TEUEHUE JOIIOJIHUTEJILHOM 60 yac.
ceMecTpa JUTEPaTypOU, UHTEPHET-
HMCTOYHHKAMU.
[Toaroroska k
MIPaKTUYECKUM
3aHATHUSIM.
UTOI'O 60 gacoB

4. YYEBHO-METOUYECKOE OBECIIEYEHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIUXCSI

PexomMeHIaluM 0 CAMOCTOSATEIbHOI padoTe CTYy1eHTOB
CaMocTosTenpHass paboTa CTYICHTOB SIBISETCS HEOTHEMJIEMOW YacThIO

o0pa30BaTeNpHOrO Mpolecca U paccMaTpUBaeTCsl KaK OpraHU3alMoOHHas ¢opMma
oOyuenusi. CamocrosiTenibHass paboTa MO JUCUUIUIMHE OCYUIECTBIISETCS B BUJE
BHEAYIUTOPHBIX (hOPM MO3HABATEIHHOMN IEATEIHLHOCTH.

Camocmosmenvras paboma éxnouaem 6 ceds1 NOJATOTOBKY K MPAKTUYECKUM
1 1a00PATOPHBIM 3aHATUAM, PaOOTy C TUTEPATYPOI.

Paboma c numepamypoii.

PekoMeHayeTcss HCIONB30BaTh PA3IMYHBIE BO3MOXHOCTU pabOThl C
nauteparypoit: GoHapl HayuyHou Oubmmoreku BV (http://www.dvfu.ru/library/)
U JIpYrMX BEAYIIMX BY30B CTpPaHbl, a TakXe IOCTYMHBIX I HCIOJIb30BaHUS
HAyYHO-OMOJIMOTEYHBIX CHCTEM.

B  mpomecce  BBIMOJIHEHHS  CaMOCTOSATENBHOW  pabOTBl, B  TOM
YHClie MPU MOATOTOBKE K MPAKTUYECKUM 3aHITHIM PEeKOMEHIyeTcs padoTaTh CO
CJICIYHOLIUMU BUIAMU U3JAHUM:

a) Hayunesle wu3ganus, mnpegHa3HAUYCHHbIE MJiI HAy4HOM pabOThl H

CoacpKamme TCOPCTHUICCKHUC, DKCIICPUMCHTAJIbHBIC CBCIACHUA 00 HCCIICAOBAHMAIX.
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Onu MoryT myOnuKoBaThCs B (popme: MOHOTpaduii, HAYUHBIX CTaTeil B KypHajax
WINA B HAYYHBIX COOpPHHKAX;

0) YuebOnas nurepaTypa nojapasiesnsercs Ha:

- yueOHbIe u3naHus (y4eOHWKH, y4eOHBIC TMOCOOWS, TEKCTHI JICKIHi), B
KOTOPBIX COJIEPKUTCSI HanboJiee MOJTHOE CUCTEMHOE U3JI0KEHHUE AUCIUIUIUHBI W
KaKoro-TO €€ pa3zena;

- CIIPAaBOYHUKH, CIIOBAPU U SHUMUKIIONEINH — U3/IaHUsI, COACPKAIIUE KpaTKUe
CBEJICHUSI HAYYHOTO WJIM NPUKIAJHOTO XapakTepa, HE MpelHa3HAYCHHbBIC IS
CIUIOLIHOTO YTeHHUs. VX 1eiab — BO3MOXKHOCTh OBICTPOrO MOJIYYEHHUS] CAMBIX OOIINUX
MPEJICTABICHUMN O MPEAMETE.

lloocomoska «  npakmuueckum  3auamusam. llepen  BBINOTHEHUEM
7a00paTOPHBIX PabOT CTYACHTHI JOJDKHBI O3HAKOMHUTHCA C TEOPETUUYECKUM
MaTepUajoM MO TeMe 3aHATUA. Eciu Mmpu HM3ydeHHM TEOpEeTHYECKOro MaTepuana
BO3HUKJIM BOIIPOCHI, 331aTh BOIIPOC MPEIOIaBATEIIO.

[locne BBINOMHEHHUS KaXAO0ro sTana padboThl, HEOOXOAUMO ClIeJaTh aHaU3
NOJIyYEHHBIX PE3yJbTaToB. EciaM pe3ynbTaT yAOBIETBOPSET BCEM TPEOOBaHUSM,
yKa3aHHBIM B 33JaHUM, NEPEUTH K cieayrouiemMy 3Ttany. B mpoTuBHOM ciyuyae,
€clii pe3yjibTaT HE YAOBIETBOPAET TPEOOBAHUAM 3aJaHUs, MPUBOIUT K
HEKOPPEKTHBIM BBIBOJAM W/WJIM OTBETaM, HEOOXOIMMO MPOAHAIU3UPOBAThH
NPUYMHBI, TpUBEAIIME K omMrOkaM. PaboTa Haj omMOKaMH SIBISIETCS OJHUM W3
YCIOBUI Mpoliecca COBEPILIEHCTBOBAHUS 3HAHMM M HABBIKOB a, CIIEAOBATEIBHO,

yCHeuHon yueObl U paboThl.

Cmpykmypa omuema no 1a60pamopHol pabome

OT4eTsl TPEACTABISIOTCS B JJIEKTPOHHON (opMe, TOATOTOBIEHHBIE Kak

TEKCTOBBIC JJOKYMEHTHI B peaakTope MS Word.
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OTuet mo paboTe JOHKEH OBITh 0000IAIOIIUM JOKYMEHTOM, BKJIIOUATh BCIO
uHGOPMAIIUIO 110 BBHITIOJHEHUIO 3a/1aHUH, B TOM YHUCIIE, IOCTPOCHHBIE JUarpamMMmbl,
TaOJUIIbI, TPUIIOKEHUSI, CIUCOK JHUTEpaTypbl W (WJIM) pacydeTbl, COMPOBOXKIAS
HEOOXOMMBIMU MOSICHEHUSIMH U WJUTIOCTPAIIUSIMU B BUJE CXEM, DKPaHHBIX (PopM
(«CKpUHIIIOTOBY) U T. 1.

CTpyKTypHO OTYE€T, KaK TEKCTOBBIM JOKYMEHT, KOMIUIEKTYETCS II0
CHEYIOILIEN CXEME:

o TumynvHblil 1ucm — obs3amenvHasi KOMIIOHEHTa OTYETa, MepBasi CTPAHUIIA
oT4eTa, M0 MPUHITOU JIJISl MPAKTUYECKUX padboT GopMe (TUTYJIbHBIN JUCT OTYETa
JOJDKEH pa3MelaThes B 001eM (aiisie, Tie MpeICcTaBlIeH TEKCT OTUYETA);

o JlcxoOHble OanHble K 8bINOIHEHUI0 3a0anuli — 00s3aTelIbHasi KOMIIOHEHTa
OTYeTa, C HOBOM CTPaHUIIbl, COJIEPKAT YKa3aHUE BapUaHTa, TEMbI U T.1.);

e OcnogHasi yacmb — MaTepuaibl BBIIOJIHEHUS 3aJlaHul, pa30uBaeTcs IO
pyOpHKam, COOTBETCTBYIOUINX 33JaHUSAM PaOOTHI, C HEPAPXUIECKON CTPYKTYpOI:
pasziensl — MoJipa3ieibl — MYHKThI — MOJITYHKTHI U T. 1.

PekomeHnnyeTcss B OCHOBHOW YacTH OTYETa 3arojoBKHU pyOpuk (moapyOpuk)
JnaBaTh UCXOAs W3  (GOPMYJIMPOBOK 3aJaHuii, B (¢GoOpMe OTTIarojJbHbIX
CYLIECTBUTEIbHBIX;

® Bwuisoowbt — 00s13aTelibHAs KOMIIOHEHTa OTYEeTa, COACPKUT 000O0IIaronme
BBIBOJIbI 110 paboTe (Kakue 3a/aydl pelIeHbl, OLIEHKAa pPe3yJIbTaTOB, YTO OCBOEHO
IIPU BBIMIOJTHEHUU paOOThI);

e Cnucox numepamypvl — 00s3aTelibHas KOMIIOHEHTa OT4Y€Ta, C HOBOM
CTPaHUILbl, COJACPKUT CIHUCOK HCTOYHHUKOB, MCIOJIb30BAHHBIX IMPHU BHIOJHEHUH
pa®oThl, BKJIIOYAs JJIGKTPOHHBIE HCTOYHUKHA (CIIHUCOK HYMEPOBAaHHBIM, B
COOTBETCTBHH C MPaBUIIAMU ONMCcaHusl Oubauorpadun);

o [Ipunoosicenus — HeoOs3aTeNbHASI KOMIIOHEHTa OTYETA, C HOBOM CTpaHUIIbI,

COACPKUT AOIMOJHUTCIIBHBIC MAaTCPHUAJIbI K OCHOBHOM 4aCTH OTYETA.

Ogopmnenue omuema no rabopamopuoul pabome

Heobxoaumo o0patuth BHUMaHUE Ha CIEIYIONTUE aCMeKThl B 0(OPMIICHUN
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OTYETOB PadoT:

e HaOOp TEKCTa;

® CTPYKTypHUpOBaHHE PabOTHI;

e odopmieHHe 3aroJIOBKOB BCEX BHJIOB (pyOpHUK-NOAPYOPHUK-ITYHKTOB-
MOJITYHKTOB, PUCYHKOB, TaOJHII, IPHIIOKCHUN );

e oQopMmIIeHHE IEPEUUCIICHUN (CITUCKOB C HyMepalueil Win MapKHUpPOBKOH);

e odopmieHue TabduII;

e odopmienue wumOCTpanuii (rpaduku, pUCYHKH, (oTorpaduu, CXEeMHl,
«CKPUHIIIOTHD» );

e Habop 1 0opopMIIEHNE MATEMATUYECKUX BbIpakeHUi (hopmyn);

e 0hopMIIEHHE CIUCKOB JIUTEpATyphbl (OMONMMOrpaduuecKux OMUCaHUi) U

CCBIJIOK Ha NCTOYHHUKH, HUTUPOBAHUA.

Habop mexcma

HaGop Tekcra ocymiecTBisieTcsi Ha KOMIIBIOTEPE, B COOTBETCTBUU CO
CJIEYIOIUMU TPEOOBAHUSIMHU:

® [eyaTh — Ha OJHOM CTOpOHE jucTa Oenoit 6ymaru dopmara A4 (pazmep
210 Ha 297 MMm.);

® WHTEpPBaJ MEXCTPOUYHBIN — MMOJYTOPHBIN;

o mpudt — Times New Roman;

e pazmep mpudta - 14 nOT., B TOM uuciae B 3arojoBkax (B Tabiauiax
nomyckaercs 10-12 nr.);

® BBHIPABHUBAHUE TEKCTA — IO IIUPHUHEY;

® [10JIs1 CTPAHUIIBI - JieBoe — 25-30 MM., mpaBoe — 10 MM., BEpXHEE U HUKHEE
—20 MmMm.;

® HyMepalus CTPAHUIl — B IPABOM HUKHEM YTIIy CTPAHHUIIbI (111 CTPAHUI] C
KHUKHOM OpHUEHTallMel), CKBO3HAas, OT THUTYJBHOTO JHUCTAa JO TMOCIeIHEN
CTpaHHUIIbl, apaOCKUMU LHppamu (IEPBOM CTPAHUIICH CUMTAETCS TUTYJIbHBIN JIUCT,

Ha KOTOPOM HOMEp HE CTaBUTHCA, HA CIEAYIONIECH CTpaHHUIIEe MPOCTaBIseTCs Iudpa
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2» U T. 1.).

® PEKHMM aBTOMATHYECKOTO MEPEHOCA CJIOB, 32 UCKIIOUCHHUEM THUTYJIHLHOTO
JUCTa W 3arojOBKOB BCEX YPOBHEH (MEpeHOC CJOB I OTAeIbHOro ab3ara
omoxupyetcs cpeactBamu MSWord ¢ momortsio koManasl «@opmaty — ad3all npu
BBIOOPE OIIIHMH «3aMPETUTh ABTOMATUUYECKHUM TTEPEHOC CIIOBY).

Ecnu pucyHok niu tabnuia pa3MenieHsl Ha ucte Gopmara 6onbine A4, ux
CJIEMyeT YYHTHIBaTh, KaK OAHY CTpaHuily. HoMep CTpaHWIIBI B ATHUX Ciy4asx
JOTYCKAeTCs HE MPOCTABJIATh.

Cnucok IuTepaTyphl U BCE NPUIOHCEHUS BKIIIOYAIOTCS B OOIIYIO0 B CKBO3HYIO

HYMEPALMIO CTPAHMI] paOOTHI.

Pexomenoayuu no oghopmnenuro epaghuueckoeo mamepuana

I'paduueckne marepuanbl — CKaHbl pelibeda TMOBEPXHOCTH WM
M300paKeHUsI MAarHUTHOTO KOHTpPAcTa JOJDKHBI OBITh AKCIOPTUPOBAHBI U3
nporpammHoro odecneuenuss Gwiddion B Buzme daitna ¢ pacmmpenueMm *.tif ¢
paspemieHuemM He MeHee 512 mk X 512 nmk wm BcraBinensl B oruer. llpwm
HEOOXOIMMOCTH HM300paKEHHUSI HYKHO PaCHIMPUTh, YTOOBI MPErojaBareib UMeN

BO3MOKHOCTb YBUACTD ACTAJIN CKaHA.

Pexomenoayuu no opopmnenuro epagpurxos

I'paduku 1OHKHBI OBITH TOCTPOCHBI B MPOrpaMMHOM Makere EXcel wim
Origin. Ocu rpadukoB HOKHBI OBITH TOANKUCAHBL. Eciu B rpaduke MprCyTCTBYIOT
HECKOJIBKO KPHBBIX, Ha Irpadruke HE0OXOJUMO MPUBECTH JIETCHIY (OTIMUUTEIBHOE
OMMMCaHMEe Kaxa0u KpruBoi). Bee mudpel Ha rpaduke 10KHBI OBITh Pa3THUYUMBI.

Camocmosmenvruas paboma. BbIIONIHEHWE CaMOCTOATEIBHOW PabOTHI
CTYACHTaMH HEOOXOAMMO JIJIsl YCIEIIHOTO 3aKpeIyieHUs] U3y4YeHHOro MaTepuania 1

HAaBBIKOB, HpI/IO6p€TeHHBIX Ha MMPAKTUYCCKHUX 3aHATUAX.
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5. KOHTPOJIb JOCTUKEHWS IIEJIEM KYPCA

Ne KonTposmpyembie Koab! 1 3Tanbl OueHo4YHbIE CpPeACcTBA
n/m pasjie/ibl / TeMbl ¢GopMUPOBAHNSA | Tekymmii KOHTPOIbL | HPOMEKYTOUH
AUCHHUILIMHBI KOMIIeTeHI U asi aTTecTalus
1 Temsr 1 -4 IIK-5 3HaeT I1P-5 DK3aMeH
CobecenoBanue
yMeeT
BJIaJICET
TunoBbie KOHTPOJIBHBIC 3aJaHUs, MCTOOUYCCKHUC MaTCpUuailbl,

OMpENIEIAIONIME TPOLEAYPhl OLICHUBAHUS 3HAHUM, YMEHHI M HABBIKOB U (WJIN)
ONBITA JIESTEIIBHOCTH, 4 TAaKX€ KA4YECTBEHHbIC KPUTEPUHU OLICHUBAHWUS, KOTOPBIE

ONKCBHIBAIOT YPOBEHBb C(HOPMUPOBAHHOCTU KOMIIETEHLIUM, TPEACTABICHBI B pa3ieie

DOC.

6.CIIMCOK YYEBHOM JIUTEPATYPbHI U UH®OPMAIIMOHHO-
METOIUYECKOE OBECIHEYHEHUE JUCIHUIIJIMHBI
OcHoBHasi iuTEepaTypa

1. Areee, O. A. Meroasl GOpMHUPOBAHUS  CTPYKTYp  DJIEMEHTOB
HAHORJICKTPOHUKA U HAHOCHUCTEMHOMN TEeXHUKHU: YdeOHoe mocoOue / Arees
O.A., ®enotoB A.A., CmupHoB B.A. - Taranpor: U3a-so TTU FODY, 2010.
- 72 c. Pexxum noctyna: http://window.edu.ru/resource/948/73948

2. ®u3nvecKrue OCHOBBI METO/IOB HCCIICAOBAaHUS HAHOCTPYKTYP U MIOBEPXHOCTH
TBepaoro Tena : ydeOHoe mocodue / B.M. Tposn, M.A. Ilymkun, B.JI.
bopman, B.H. Tponun. - M. : MU®U, 2008. - 258 c. - ISBN 978-5-7262-
1020-3 ; To xe [DNEeKTpOHHBI pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=237998

3. I'yproB B.A. ®usuka TBepa0TO TENa IJIsi UHKEHEPOB : ydyeOHOe Tocooue /

B.A. I'yproB, P.H. Ocaynenko. — DJNEKTpOH. TEKCTOBbIE JAaHHbIE. — M. :
Texnocdepa, 2012. — 560 c. http://www.iprbookshop.ru/26903.html 11
4. Tleprament M.M. MeTonbl uccineqoBaHU B AKCIEPUMEHTAIbHON (pu3nKe:

yue0. nocoodue / M. U. [leprament .- Jonronpyausiii : Uutemnext , 2010 .-
300 c.

JonmoaHuTeIbHAA JIUTEPATypPA
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http://window.edu.ru/resource/948/73948
http://www.iprbookshop.ru/26903.html%2011

1. bopucenko, B. E. HaHO3nekTpOHUKA: TEOpHs U MPAKTHKA [ DIEKTPOHHBII
pecypc]: yuebnnk / B. E. bopucenko, A. U. BopoOsesa, A. JI. Jlanumiok, E. A.
YT1kuna. - 3-e uza. (31.).- M.: BUHOM. JlaGoparopus 3nanuii, 2013. — 366 c.
Pexxum nocryna: http://znanium.com/bookread.php?book=485670

2. Bo3necenckuii, .M. MeTosbl CTPYKTYPHBIX HCCIIEJOBAHUN MaTEpHAIOB.
MeTtonbpl  MHKPOCKONUU  [DJEKTPOHHBIM  pecypc]: yudeOHoe mocobue /
Boznecenckuii 2.®., lapudymmun &.C., A6mymmua W.II. — DnexTpos.
TEKCTOBbIE HaHHble. —Ka3zanb: Ka3aHCKMIl HallMOHAJbHBIA HCCIIEIOBATEIbCKUN
TexHonornyecku ynusepcurer, 2014. — 184 c¢. — Pexum pocrymna:

http://www.iprbookshop.ru/61986.html

3. TonoBun, FO. M. OcHOBBI HaHOTEXHOJIOTHH [DJIEKTPOHHBIA pecypc]/
['omoBur HO.M.— OnekTpoH. TekcTOBBIE naHHblE. — M.: MammHocTpoeHue,

2012.— 656 ¢.— Pesxxum gocrtyma: http://www.iprbookshop.ru/18532.html

HNuTepHer-pecypcesl

1. CopaBouHble JaHHbIE M3 0a3bl JaHHBIX OT/AeNa (DU3UKU TMOBEPXHOCTU
HNAITY JIBO PAH (3000 crateii mo pa3iu4HbIM HamnpaBieHUAM) (QU3NKU
noBepxHocTH KpemHuus. http://silicon.dvo.ru/

2. TlomyyeHne ¥ KOHTPOJNb CBEPXBBICOKOTO BaKyyma: MeToi. yKaszaHMs K
crielManibHOMY PAaKTUKyMY 10 KypcaM «®Du3nka moBepXHOCTH M rpaHul pasznena» /Cocr.: A.E.
XynsxkoB, C.I'. OpuunnamkoB, A.C. Ilapmmn.- Kpacnospck: CAA, 2000.- 39 c.
http://sibsauktf.ru/courses/

Ilepeyenb HPOPMALUOHHBIX TEXHOJIOI U
U MPOrpaMMHOI0 odecredeHust
IIpu ocymectBieHnn 00Opa30BaTEIBLHOrO Ipolecca MO AUCIUIUIMHE

UCIIOJIB3YeTCsl  O0Iee MPOorpaMMHOE OOECIeYeHUE KOMITBIOTEPHBIX YUeOHBIX
kiaccoB (Windows XP, Microsoft Office u ap.), mpou3BoauTCcss 1EMOHCTpALIMS

POJIMKOB 0 pabOTe UCCIICAOBATEIILCKOTO 000PYIOBAHMUSI C CaiiTa IPOU3BOIUTEIICH.

7.METOJIMYECKHE YKA3AHUSI 10 OCBOEHMIO
JTUCLHUTIINHBI
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http://znanium.com/bookread.php?book=485670
http://www.iprbookshop.ru/61986.html
http://www.iprbookshop.ru/18532.html
http://silicon.dvo.ru/

CrymneHT B mporecce OOy4deHUs JOHKEH HE TOJIBKO OCBOUTH YYEOHYIO
nporpaMMmy, HO M HOPHOOPECTH HABBIKM CaMOCTOSITEIbHONW padoThl. CTyaeHT
JIOJKEH YMETh INIAHUPOBATh U BBIMOJIHATH CBOIO PaboTYy.

[Ipu opranmsamum y4eOHOW JACSITCIBHOCTH HA 3aHATHUAX  IIUPOKO
UCIIOJIB3YIOTCSl KaK TPaJUIIMOHHBIC, TAK U COBPEMEHHbIE AJICKTPOHHBIE HOCHUTEIH
uH(popMaIK, a TaKKe BO3ZMOXHOCTH MH()DOPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX
o0pa3oBaTeIbHBIX TEXHOJIOTHH.

[IpakTrueckue 3aHATUSI TPOBOJSATCA B yUeOHOM TpymIIe.

Co cCTOpOHBI TpemnojaBaTeNs CTyJEHTAM OKa3bIBaeTCS IOMOIIb B
GbOpMHpOBaHUN HABHIKOB PAa0OTBI C JIMTEpPaTypoOM, aHajaW3a JHUTEPATypPHBIX
HMCTOYHUKOB.

Crnenyer y4uTBIBaTh, YTO OCHOBHOW O00BEM HMH(OPMAIUH CTYACHT IOJIKEH
YCBOUTh B XOJIE CHUCTEMAaTHYECKOM CaMOCTOATENHHON padOThl ¢ MaTepualiaMu,
pPa3MEIIeHHBIMU KaK Ha 3JIEKTPOHHBIX, TaK U HA TPAJUIIMOHHBIX HOCUTEIISIX.

Jiis yryOiaeHHOTO M3y4eHHs MaTepralia Kypca JUCIUILUTUHBI PEKOMEH Ty EeTCS
UCITI0JIb30BaTh OCHOBHYIO U JOTIOJHUTEIBHYIO JINTEPATYPY.

JIuteparypHble MCTOYHUKH JOCTYIHBI 0Oy4aeMbiM B Hay4yHOU OMOJIMOTEKE
(Hb) JAB®Y, a Taxxe B dJeKTpoHHBIX Oubnmoreunbix cuctemax (9BC), c
JOCTYIIOM o TUIIEPCCHUIKAM — OBC M31aTEIbCTBA "Jlanp"
(http://e.lanbook.com/), ObC Znanium.com HUI] "UHOPA-M"
(http://znanium.com/), DBC IPRbooks (http://iprbookshop.ru/) u apyrue SBC,
ucnojnzyembie B IBOVY https:// www.dvfu.ru/library/electronic-resources/

dopMaMH  TEKyIIETO KOHTPOJS PE3yNbTaTOB pabOTBI CTYACHTOB TIO
JTUCITUTIIMHE SBJISIOTCS coOeceoBaHme, TaOopaTOpHbIE paOOTHI.

NTOroBeIil KOHTPOJIH MO JUCIUIUIMHE OCYIIECTBISIETCS B (opMme 3adyeTa B
KOHIIE 3 ceMecTpa.

Opranuzarus AesTeIbHOCTH CTY/ICHTA.

Ipaxmuueckoe 3anamue. llepen TPaKTHUECKUM 3aHSATHEM CTYACHTHI
JIOJDKHBI O3HAKOMUTHCSI C TEOPETHMUECKHUM MaTepHalioM MO TeMme 3aHstus. Eciu

IIpH HU3Y4YCHHUN TCOPECTUUCCKOIO MaTcprajla BO3HHKIIM BOIIPOCEHI, 3aAaTb BOIIPOC
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npenogaBatento. Ha  mpakTHYeCKMX — 3aHATUSAX ~ MPOBOASTCS  OMPOCHI
(cobecemoBaHus) IO TEMATHKE 3aHATHH.

Jlabopamoprnoe 3anamue. llepen BBINIOJIHEHUEM J1Ia0OpATOPHBIX PpabdoT
CTYACHTBI JIOJDKHBI O3HAKOMHUTBCS C TEOPETUYECKUM MaTepHaloM IO TeMe
3aHATUA. Ecou mpu M3yd4eHMHM TEOPETHUYECKOro Marepuajla BO3HUKIM BOIPOCHI,
3aJ]aTh BOIIPOC MIPEMOAABATEIIIO.

[locne BBINOJSHEHUS Ka)XXAOro 3Tana padoThl, HEOOXOAUMO C/ENIaTh AHAIIN3
NOJyYEHHBIX PE3yJbTaTOB. ECiaM pe3ynbTaT yAOBIETBOPSET BCEM TPEOOBaHUSM,
yKa3aHHBIM B 33JaHUM, NEPEUTH K cieayrouieMy sTtany. B mpoTuBHOM ciyudae,
€Clli pe3yJibTaT HE YAOBIETBOPSAET TPEOOBaHWSAM 3aJaHUsl, MPHUBOIUT K
HEKOPPEKTHBIM BBIBOJAM W/WIM OTBETaM, HEOOXOIMMO NPOAHAIU3UPOBAThH
IPUYMHBI, TpUBEAIIME K omMrOkaM. PaboTra Haj omMOKaMH SIBISIETCS OJHUM W3
YCIIOBUH Ipoliecca COBEPIICHCTBOBAHUS 3HAHUI M HaBBIKOB a, CIIEJOBATENIBHO,
yCcHenHon yueObl 1 paboThl.

Camocmosamenvnas paboma. BBINOIHEHWE CaMOCTOATENBHON pabdOThI
CTYAEHTaMH HEOOXOAMMO JIJIsl YCIEIIHOTO 3aKpeIyIeHUsI U3y4YeHHOro MaTepuaia 1
HABBIKOB, MPUOOPETEHHBIX HA MPAKTUYECKUX U JaO0OPaTOPHBIX 3aHATHSAX.

IHoaroroBka K 3K3aMeHy

B nporecce moAroToBKM K SK3aMEHY, CIeAyeT JUKBUIUPOBATH UMEIOIIUECS
npoOesibl B 3HAaHUSIX, YIUIYOWUTb, CHUCTEMATU3UPOBATh WM YMOPSIOYUTH 3HAHUS.
Oco00€ BHUMaHUE CIEAYeT yACIUTh OPTaHU3alMK MOJATOTOBKHU K dK3ameHaM. J1jis
ATOTO BaKHBI CICAYIOIIME MOMEHTHI - COOJIIOJICHUE PEKUMa JIHS: COH HE MEeHee 8
4acoOB B CYTKM; 3aHATHS 3aKaHYMBaTh HE IMO37HEe, 4eM 3a 2-3 dyaca J0 CHa;
MPOTYJIKH Ha CBEKEM BO3/yXE, HCYTOMHUTEIbHBIC 3aHATUS CIOPTOM BO BpeMs
MEePEPHIBOB MEXKIY 3aHATHUSAMH. Hanmwdame moJHBIX COOCTBEHHBIX KOHCIIEKTOB
JIEKIUN SIBJISIETCS HEOOXOIWMBIM YCIIOBHEM YCIICIIHOM cladd 3K3aMeHa. Eciu
MpoMyIlleHa Kakasi- JMOO0 JIEKIHs, HeOOXOIWMO €€ BOCCTaHOBUTbH, OOyMaTh,
YCTPaHUTh BO3HMKIIKME BOMPOCH, YTOOBI 3allOMHWHAHHME Marepuaia ObLIOo
oco3HaHHbIM. CJieyeT MOMHUTh, YTO MPHU MOJTOTOBKE K SK3aMEHaM BHayaje HaJo
MPOCMOTPETh MaTepuai MO BCEM BOMpOCaM CJlaBaeMOW IUCIUIUIMHBI, J1ajiee
OTMETUTHh JUIA ce0s Haubojee TpPyJAHbIE BOMPOCHI M O0SA3aTEIBHO B HUX
pazoOpatbcsd. B 3akmodeHue emie pas IeliecooOpa3HO TOBTOPHUTH OCHOBHBIC
ITOJIOKEHUS.
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8. MATEPHAJTBHO-TEXHNYECKOE OBECITEYEHUE
JTUCHUATIIMHBI

Jlnis IpoBEIEHUS] UCCIIEIOBAHMM, CBSA3aHHBIX C BBIIIOJHEHUEM 3aJaHUS IO
IUCHUIUIMHE, a TaKoKe ISl OpraHM3allid CaMOCTOSITEJIbHOM paboThl CTyleHTaM
JOCTYITHO J1abOpaTopHOE OOOPYIAOBAaHUE U CIEIHATU3UPOBAHHBIE KAaOMHETHI,
COOTBETCTBYIOIIUE JEHCTBYIOUIMM CaHUTAPHBIM U MPOTHUBOIOXKAPHBIM HOpMaM, a
TakKe TpeOOBAHMSIM TEXHUKU O€30MACHOCTH MPHU MPOBEACHUH YI€OHBIX U HAYYHO-
IIPOU3BOICTBEHHBIX PAOOT.

MartepuajabHO-TeXHHYECKOE U MPOrpaMMHoe o0ecrieyeHue T CHUILIMHbI

HanmenoBanue crieliuagbHbBIX
MOMEILEHUH U TIOMEIEHUN IS
CaMOCTOSTENTFHON pabOTHI

OCHaIIEHHOCTh CIIEMAIbHBIX
MOMEILEHUH U TIOMEIEHNN I
CaMOCTOSATEIFHON pabOTHI

[lepeueHb TMIIEH3MOHHOTO
MIPOTPAMMHOTO 00ECTICUCHHSI.
PexBU3UTHI OATBEPKAAIOIETO
JIOKyMEHTa

690922, [Tpumopckuii kpai, .
BnaguBoctok, octpoB Pycckui,
nostyoctpoB CanepHslid, HOCEIOK
Asike, 10, xoprye L, ayn. L 502.
VYueOHast ayuTOpHs IS
IIPOBEACHUS 3aHATUH JIEKIIMOHHOTO
THUIIA, TPYIIOBBIX U
HWHAMBUIYaNbHBIX KOHCYJIbTALUM,
TEKYILEro KOHTPOJI 1
MIPOMEXKYTOYHOH aTTeCcTalin

[TomemeHne YKOMITTICKTOBAHO
CHETHATH3UPOBaHHON y4eOHOU
Mebepo (mocamounsix MecT — 30)
O6opynoBaHue:

KK-manens 47", Full HD, LG
M4716 CCBA — 1 wr.

Jocka ayauTopHas.

Microsoft Office - nuuensus
Standard Enrollment Ne
62820593.

Cy06nuieH3MOHHOE COTalIeHue
Blackboard Ne 2906/1

0T 29.06.2012.

690922, ITpumopckuii kpai, .
BuaguBoctok, octpoB Pycckui,
nostyoctpoB CanepHslid, HOCEIOK
Asike, 10, xopm. A (JIurt. IT), Dtax
10, xka6.A1017.

Aynuropus JUisl CaMOCTOSITENbHON
paboTs!

Oo6opynoBanue:

Momno6nok Lenovo C360G-
i34164G500UDK — 15 mmr.
WHTerpupoBaHHbIi CEHCOPHBI
mucreit Polymedia FlipBox - 1
IIT.

Konmp-npuHTep-11BETHOM CKaHep B
e-mail ¢ 4 noTkamu Xerox
WorkCentre 5330 (WC5330C -1

IIT.)

IBM SPSS Statistics Premium
Campus Edition. ITocraBuuk 3A0
[IporaocTuveckne penreHus.
JoroBop DA-442-15 ot 18.01.2016
r., 10T 5. Cpok neHcTBUS OroBOpa
¢ 30.06.2016 r. JIuneHsus -
GeccpoyHo.

SolidWorks Campus 500.
[MocraBmuk Comua Bopke P.
Horosop 15-04-101 ot 23.12.2015
r. Cpok neicTBUS I0TOBOPA C

15.03.2016 r. JIuuensus -
OeccpodHo.

ACKOH Kowmmac 3D v17.
[ocraBmuk HaBu-kom. JloroBop

15-03-53 ot 20.12.2015 r. Cpox
JeiictBus gorosopa ¢ 31.12.2015 r.
JIunensus - 6eccpodHo.

MathCad Education Universety
Edition. ITocraBmuk
Codr Jlaita Tpeiin. JJorosop 15-
03-49 ot 02.12.2015 .

Cpox aeicTBHS JOTOBOPA C

30.11.2015 r. JInneHsus -
OeccpovHoO.

Windows Edu Per Device 10

Education. ITocraBimux
Microsoft. lorosop Ne DA-261-18
o1 30.06.2018 r. IToa-nucka. Cpok
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newctBus gorosopa ¢ 30.06.2018 r.
JInuen3us

- 30.06.2020 r.

Office Professional Plus 2019.
IMocrasmuk Microsoft.

JoroBop Ne DA-261-18 ot
30.06.2018 r. IToamucka. Cpok
neictBus gorosopa ¢ 30.06.2018 r.
Jlunensus - 6eccpovHo.

Autocad 2018. TTocraBmuk
Autodesk. [Torosop Ne
110002048940 ot 27.10.2018 r.
CereBasi, KOHKypCHTHAsI.

CpoK JeiicTBHUS T0TOBOPA C
27.10.2018 . JIunensus -
27.10.2021 r.

CyOnHIeH3HOHHOE COTIAIICHNE
Blackboard Ne 2906/1

0T 29.06.2012.

B uensx obecrniedeHusi cnenuaibHBIX YCIOBHI OOy4Y€HUsS WHBAIUJOB WM JIUI] C

OTrpaHUYEHHBIMA BO3MOYKHOCTSIMU 370poBbs B JIBDY Bce 31aHua 000py0BaHBI

MaHAyCaMu,
OCHAaIIlCHHBIMU

mudramu,

INOABCMHUKAMMU,

TyaJICTHBIMHU KOMHaTaMH,

HaBI/IFaHI/IOHHOﬁ IMOAACPIKKH.

TaOJIMYKAMU

ClICOaJIn3UPOBAaHHBIMHU ~ MCCTAMU,

UH(OPMAITMOHHO-

HammenoBanmne
crenuaIbHBIX
IIOMEINIEHUN U

TMOMEIIEHUN T

CaMOCTOSITETEHOM
paboThI

OcCHaIIIEHHOCTD CIEMHAAIBHBIX [TOMEIEHUN U
MTOMEILEHHUH [Tl CAMOCTOSITEILHON PabOThI

IlepeyeHs IMLIEH3NOHHOTO
MPOrpaMMHOI0 00ecIieUeHusl.
PexBu3UTHI OATBEPAKAAIOIIETO
JIOKYMEHTa

690014,
IIpumopckuii kpai,
r.BnaguBocToxk, yiI.

Paguo 5, UAITY
JABO PAH, 302,
304, 306, 308, 310

Crieranu3upoBaHHas J1ab0paTOPHs
JlemapramenTa o01mei 1 SKCIIepUMEHTaIbHON
usuku cTpykTyp: JlabopaTopust TEXHOJIOTUH
JIBYMEPHOI MUKPO3JIEKTPOHUKH:

1. CBepXBBICOKOBaKyyMHasl yCTaHOBKA
noBepxHocTHOro ananuza MULTIPROBE
ARUPS «Omicrony: - ckaHHpYIOIIas TyHHEIbHAS
MHKpOCKoMus (B 1uana3oHe temreparyp ot 40 1o
500K), - ynprpaduoneroBast (OTOIICKTPOHHAS
CIEKTPOCKOIINH C YTIJIOBBIM pa3perieHneM

2. CBepXBBICOKOBAKYyMHas IByXKaMepHas
ycranoBka “Omicron” STM VT-25: -
CKaHMPYIOLIasi TYHHEJIbHAs MUKPOCKOTHS (B
nuana3oHe temmeparyp ot 77 go 700 K) -
AIIEKTPOHHASI 0)KEe-CIIEKTPOCKOMHS, - Trudpakims
MEJUICHHBIX 3JIEKTPOHOB.

3. CBepXBBICOKOBaKyyMHasl yCTaHOBKA IS
MOJIEKYJISIPHO- ITyYKOBOH 3MTUTAKCHUH,
obopynoBanHas 3G Hy3HOHHBIMU SYEHKAMH
Kuyncena (mpousBoactsa Dr. Erbell) u
JdpakToMeTpoM OBICTPBIX AJIEKTPOHOB Specs
RHD-30.

KonndaecTBo mocagoqHbIx pabounx MECT JIJIst
CTYICHTOB - 8

Microsoft
Office365/Microosoft/CIIIA/ILiatHOE
110

Microsoft
Teams/Microosoft/CILIA/IInataOE
10
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9. ®OHJI OHEHOYHBIX CPEJCTB

Kon u HaumeHoBaHuE HHIUKATOPA HanMeHoBaHMe TIOKa3aTens OlCHUBAHMS
JIOCTIKCHHS] KOMIICTCHITHH (pe3ynbraTa 00y4YeHHs M0 JVCIIUILIIHE)

3HaeT OCHOBHbBIE HMHCTPYMEHTHI ISl OPraHU3alluu
HCCaeA0BaHUI B 00J1aCTH IPUKIATHONW (PU3UKHI

[1K-5.1 BeIOMpaeT HHCTPYMEHTHl | YMeeT NpUMEHSTh He00X0AUMbIE HHCTPYMEHTHI JUIS
JUIs OpraHU3alK UCCIICAOBAaHUM | OpraHM3alluU MCCIIEJOBAaHUM B 00J1aCTH IPUKIIAHON

B 00JIaCTH MPHUKIATHON (PHU3UKH, (u3MKK, HAHOMATEPUAIOB M HAHOTEXHOJIOTUH, HAYYHBIX
HAaHOMAaTEepPHAaJIOB CEMHHAPOB M KOJUIOKBUYMOB

HAHOTEXHOJIOTH{, HAYYHBIX Brnaneer oCHOBHBIMU MHCTPYMEHTAMHU JUIS OpPTaHU3aLUuU
CEMHHAPOB M KOJUIOKBUYMOB UCCIIEJOBAaHHH B 00JIACTH MPUKIIATHON (PHU3HKH,

HaHOMAaTCpHUaJIOB U HaHOTGXHOJIOI“I/If/'I, Hay4YHBIX
CCMHUHAPOB U KOJUIOKBUYMOB

3HaeT OCHOBHBIE CIIOCOOBI IJIAHUPOBAHUS, U OPraHU3aLNN
HCClIeJOBaAaHUN

YMmeeT BbIOUpPATh CIOCOOBI IUIAHUPOBAHMSI CCIIEI0OBAaHUI
B 00J1aCTH NPUKIAJHON (PU3MKHU, HAHOMATEpUAJIOB U
HAaHOTEXHOJIOTHH

Bnageer HaBbIKaMu OpraHU3alMK UCCIIEIOBaHUH B
00JIacTH MPHUKIATHON (PU3UKH, HAHOMATEPUATIOB U

[1K-5.2 ananusupyer u
IIPUMEHSIET CIOCOOBI
TUTAHUPOBAHUS, U OpTraHU3aIHN
UCClIeIOBaHU B 00J1aCTH
MPUKIATHON pr3uKw,
HaHOMaTepHaJloB U

HAHOTEXHOJIOTHH N
HAaHOTEXHOJIOTUH
Ne Kounrposmpyemsie Koapl u 3Tansl OueHo4YHbIE CpPeACTBA
n/n pa3nesibl / TeMbl (¢hopmupoBaHus TeKyumii IIPOMEKYTOUHASI
AUCHHUIIJIUHBI KOMHeTEHHHﬁ KOHTPOJIb aTTrecTauus
1 |Temeil-4 [IK-5 |3Haer I1P-5 DK3aMeH
CobecenoBanue
YMEET
BJIAJIEET
Cnucok BONpPOCOB K 3K3aMeHy
1. BakyymHbIe CUCTEMBI: BaKyyMHBIE HACOCHI, TOPU3OHTAJILHBIC

MaHUIYJISITOPBl, BEPTUKAIBHBIE MAHUMYJSATOPHI, TOPPUPOBAHHBIE TPYOBHI,
WJUTFOMUHATOPBI

2. CucTteMbl HarpeBa U OXJaXKJICHUs, BAKYYMHbIE TOKOBBO/IBI,

3. CucteMbl Hamycka Tra3oB, WrojpyaTble KJamaHbl, MTHEBMAaTHYECKHUE
3aCJIOHKH, HOHHBIE JIAMIIBI, CHCTEMBI OIIPEEIICHUS 1aBJICHUS,

4. BakyymHbIE€ CMa3KHM, BaKyyMHBIE Macjla B HAcOCaX, UX XapaKTEPUCTHUKH,
TeJIMEBbIC TEYEHUCKATENM, KBAAPYIIOJIbHBIE MACC-CIIEKTPOMETBI.

5. Meroabl OCaXIeHHsS TOHKHMX IUJICHOK: PE3UCTUBHBIM METOJ, MaTepuaibl
Crpaiei, IpeuMyIlIeCcTBa U HETOCTAaTKU METOAA
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6. Tepmuueckuit MmeToq, 3pPy3MOHHBIEC TUCHKHU, XaPAKTEPUCTUKA METOJIa, €TO
MPEUMYILIECTBA U HEAOCTATKH,

7. DJEeKTPOHHO-JIy4€BOM METO/I, XapaKTEePUCTUKH METOJa, €r0 MPEeUMYyIIECTBA
Y HEJJOCTATKH,

8. MarHeTpoHHBIi W WOHHO-IJIA3MEHHBIA METOJbI, WX MPEUMYIIeCcTBa U
HEJ0CTAaTKH, CPABHUTEIbHBIN aHAJIN3 BCEX METOJ0B

9. ®oronurorpadusi. DU3NYECKUE MPHUHIMUIBIL. YCTPOMCTBO YCTaHOBKH.
[TpenensHoe paspemierue. Tumnsl GOTOPE3UCTOB. 3aUTHBIE MACKU.

10.2nexktpoHHO-yueBast jutorpadusi. OU3NYECKUe MNPUHILHUIBL. Y CTPOHCTBO
ycTaHOBKHU. [IpenensHoe paspenieHue.

11.Tunet  ¢otope3uctoB. I[loAroToBKa MOIOKEK IS HSKCIOHUPOBAHUS
(METOJbl OYUCTKHA MOBEPXHOCTH, UEHTPUPYTUPOBAHUE PE3UCTOB, CYLIKA B
Teun).

12.Ckanupyromas  3JIEKTPOHHAsS MHKPOCKOMHS. Y CTPOWCTBO  THIIOBOTO
Mukpockona. [Ipumenenue. Bug nonyuaemoit ungopmanuu. Pazpemenue.

13.Tunbr uccnegyeMpix oOpa3uoB. HaHoTouku. MaccuBbl HaHOTOYEK.
MarnuTHsle cBoMicTBa. MexaHU3Mbl IEpEeMarHUYMBaHHUS.

14 HaHOIPOBOJIOKM ¥ HAHOIOJIOCKU. MaruuTHbele CBONCTBA. MexaHU3MBI
nepeMarHi4uBaHusl.

15.MaccuBbl HAHOTOYEK U HAHOMPOBOJIOK.

16.IlepcriekTUBBI TPUMEHEHHUSI MAaTHUTHBIX HAHOYACTHUI[ B YCTPOMCTBAX 3aIHCH
uH(popMauu

17.BubparimoHHblii MAarHUTOMETP. Y CTPONCTBO, IPUHIIUIIBI PAOOTHI.

18.MaruautomeTp Ha ocHOBe 3 Pexra Keppa. YcrpoilcTBO, MPUHITUTIBI paOOTHI.

19.Muxkpockon Ha ocHOBe 2 dexra Keppa. YcrpoilcTBO, MPUHITUTIBI pAOOTHI.

20.MarauTHO-CHIJIOBOM MUKPOCKOT. Y CTPOIMCTBO, MPUHIIUIIBI Pa0OTHI.

IIpuMep 3K3aMeHALIMOHHOIO OUJIeTa

1. Metoapl OCaXIEeHUS TOHKHMX IUICHOK: PE3UCTUBHBIA METOJ, MaTepHUabl
CIIUPAJIEN, MPEUMYILECTBA U HEAOCTATKH METOA.

2. Tuner dortopesnctoB. [loaroroBka mMomIokeK sl SKCIIOHHUPOBAHHUS (METOJIbI
OUYHCTKH MMOBEPXHOCTHU, IIEHTPUPYTUPOBAHUE PE3UCTOB, CYIIIKA B TIEYH).

Kpurepuu BbicTaB/IeHUsI IK3aMEHAIIMOHHON OLICHKH
[IpomexyTounas aTTecTalus CTyZIEHTOB o JTVCLHUTUINHE
«IIporoTunupoBanre HAHOCTPYKTYpP UIsI CHUHXPOTPOHHBIX HCCIEHOBAaHUN)
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ocymectBisieTcs:s B (opme sk3amena (3 cemectp). [lo sK3ameHa AOMycKaroTCs
CTYAEHTBHI, IOJOXKHUTEIBHO MPOSIBUBLINE c€0s1 Ha TAOOPATOPHBIX 3aHATHSIX.

OneHka «OTIUYHO» BBICTABISETCS CTYJEHTY, II0Ka3aBIIEMYy BbBICOKHI
YPOBEHb BJIAJICHUS] MaTE€pUaOM W HAa OTIMYHO BBINOJHUBLIEMY JIaOOpaTOpPHBIE
3aJ1aHus.

OuneHka «XOpOILIO» BBICTABISETCS CTYIAEHTY, IOKa3aBIIEMY XOPOILIUN
YPOBEHb BIJIAJICHHUS MaTEPUAIOM M Ha XOPOLIO BBINOJIHUBLIEMY JIa0OPATOPHBIE
3aJ1aHus.

OneHka «yIOBJIETBOPUTEIIBHO» BBICTABISAETCS CTYICHTY, IOKa3aBLIEMY
JIOCTaTOYHBIM ypOBEHb BIAJCHUSI MAaTEPUAIOM M BBIIOJHUBLIEMY J1aOOpaTOPHBIE
3aJJaHusl.

OueHka  «HEYJOBJIETBOPUTEIBHO»  BBICTABISACTCA  CTYIAEHTY,  HE
NPOSIBUBLIEMY JOCTATOYHBIX 3HAHUWA TEOPETUYECKOIO0 MaTepuana Wi He
BBIIIOJIHUBILIEMY J1a0OpaTOPHBIC 3aAaHMUS.

Texkymass arrecrauusi CTYA€HTOB 10 JUCHUIUIMHE TPOBOAUTCS B
COOTBETCTBHM C JIOKaJbHBIMM HOPMATUBHbIMU akTamu J[B®D®Y wu gBusgercs
00s13aTEeILHOM.

Tekyiias arrectanus OCyIIECTBISIETCS BEIYIIUM NPENOAABATEIEM.

OOBeKkTamMu OIIEHUBAHUS BHICTYIIAOT:

— ydeOHas JOUCHUIUIMHA (AaKTMBHOCTh Ha 3aHATHIX, CBOECBPEMEHHOCTH
BBITOJIHEHUS PA3JIMYHBIX BUJIOB 33/IaHUM, MOCEMIAEMOCTh BCEX BUJIOB 3aHSTUU IO
aTTECTyEeMOM JUCIUTIIINHE);

— CTENEHb YCBOCHUS TEOPETUYECKUX 3HAHUM;

— pe3yJbTaThl CAMOCTOATEIILHOU pabOTHI.

CocraBnsieTcs KaJCHAApPHBIA IUIAH KOHTPOJIbHBIX ~ MEPOINPUSITUNA  TIO
nucuumuinHe. OIeHKa MOCEIaeMOCTH, aKTUBHOCTH OOYYarOUIUXCS Ha 3aHSATHAX
BeJIETCS HA OCHOBE JKypHAaJIa, KOTOPBINA BEAET MPEToaBaTellb B TEUCHHE YUeOHOTO
cemecTpa.

J{ns1 IUCIUTITMHBI UCTIOJIB3YIOTCS CIEAYIOIINE OLIEHOYHBIE CPEICTBA!

1. cobecenonanue (ITP-5)

TpeOoBaHusi K TNpPeICTABJIEHHMI) M OUEHHBAHUI0O MAaTEPHAJIOB

(pe3y1bTaToB)
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CobecenoBanme (IIP-5) - cpencTBo KOHTPOJSA, OPraHM30BAaHHOE Kak
crienManpHas Oecela IMmpenojaBaTelis ¢ OOy4YaroNIMMCs Ha TEMBI, CBSI3aHHBIC C
U3y4aeMoil UCHHUIUIMHON, W pacCYMTAHHOC HAa BBUICHCHHE OObeMa 3HaHHI
00yYaroIerocs 1o oNpeAeIeHHOMY pa3Jielly, TeMe, IPodIeMe U T.11..

CobecenoBanue MPOBOAUTCS B PaMKaX Ka)I0r0 MPAKTUYIECKOTO 3aHSTHSI 110
TEMATHKE 3aHSTHSL.

OTBeTHI JOJIKHBI OTJIMYATHCS JIOCTATOYHBIM 00BEMOM 3HAHHU, TTyOUHON U
MOJIHOTON PACKPBITUS TEMbI, JIOTHYECKOH MOCIIEI0BATEIBHOCTHIO, HYETKOCTHIO
BBIPDOKCHUS MBICTICH W 0OOCHOBAaHHOCTBIO BBIBOJIOB, XapaKTEPHU3YIOIINX 3HAHUC
HOHSATHHHO-TEPMHUHOJOTMYCCKOTO ~ almapata, YMEHHE KM IOJIb30BAThCS TPH
OTBETE.

Kpumepuu oyenku:

YpoBeHb KonuuectBo
Kpurepuu onieHku pe3ynbTaToB 00yueHus
OCBOCHUSA 0aJJIOB / OLICHKA

OTBeT MOKAa3bIBaCT MPOYHBIC 3HAHUS OCHOBHBIX IOHATHUM 100 - 86
M3y4yaeMoil TpeIMETHOW 00JIacTHU, OTJIMYAeTCsA TIIyOMHON U
MOJTHOTOU PacKpbITUS BOIIPOCA; BJIQ/ICHUE 3auTeHo
TEPMHHOJIOTHYECKUM  afllapaToM; yMEHHE  OOBICHSITH
CYLIHOCTh, JeNaTh BBIBOJBI, JaBaTh apryMEHTHpPOBAaHHBIC
OTBETHI, MIPUBOJIUTH IPUMEPHI; JIOTUYIHOCTH u
MoCNe0BaTeNbHOCT, OoTBeTa. CTyOeHT OTBETWJ Ha BCe
OCHOBHBIC W  JIOTIOJJHHTEJIbHBIC  BOMPOCHL,  3aJaHHBIC
MpenojaBaTesieM Mo TeMe MPAKTUYECKOT0 3aHSATHSL.

IToBBImEHHBIN

OtBetr, OOHapyXHUBAIOUIMI MPOYHbIE 3HAHUS OCHOBHBIX 85-76
MOHATUN H3y4aeMOW NpeAMETHOW o001acTH, OTIMYaeTcs
rIIyOMHON M TOJHOTOW pacKpbITUS BONPOCA; BIIAJCHUE 3ayTeHo
TEPMUHOJIOTMUECKUM  allaparoM; YMEHHE  OOBACHATH
Ba30BbIii CYIIHOCTh, JeJaTh BBIBOJBI JaBaTh apryMEHTHPOBAHHBIC
OTBETHI, MIPUBOANTH IPUMEPBI; JIOTHYHOCTh U
MOCIIEA0BATeNbHOCTS OTBeTa. CTYAEHT OTBETWJI Ha BCE
OCHOBHBIE  BONPOCHI, HO HE CMOI OTBETHTh Ha
JIOTIOJTHUTEJIBHBIE BOMPOCHI, 3a/laHHBIE TpEenoaBaTeieM o
TEMe MPAKTUYECKOTO 3aHATHSL.

OTBeT, CBUIETENILCTBYIOIINI B OCHOBHOM O 3HAHWUU MOHSITUH 75-61
U3ydyaeMoM  MpeaIMEeTHOM  o0nacTv,  OTJIMYAroLIUiics
HEJIOCTAaTOYHOM TTYOMHOM M TIOJTHOTOM PACKPBITHUS BOIIPOCA; 3a4yTeHo
3HAHUHU OCHOBHBIX BOIIPOCOB TEOpUH; crnabo
chOpMUPOBAHHBIMA HABBIKAMH aHAJIM3a, HEJOCTATOYHBIM
YMEHUEM JIaBaTh apryMEHTHUPOBAHHbBIE OTBETHI U MPUBOIUTH
npuMmepbl. CTyIeHT OTBETHJI Ha YacTh OCHOBHBIX WJIU
JIOTIOJTHUTEIBHBIX BOIIPOCOB, 33IaHHBIX IPENOIaBaTEIEM 10
TE€Me TPAKTHYECKOTrO 3aHATHUS.

[Toporossiii
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OtBeT, OOHAPYKMBAIOIINN HE3HAHWE TOHATHNA H3ydaeMou 60-0
NpPEeIMETHOM  00JIacTH,  OTIMYAIOUIMICA  HEryOOKHM
pacKphITHEM BOIPOCA; HE3HAHWEM OCHOBHBIX BOIPOCOB He 3auTeno

YpoBeHb TEOpHH, HECHOPMUPOBAHHBIMM  HABBIKAMH  aHAJIN34;
He gqocTurHyr | HCYMCHHEM  1aBarth apryMEHTHPOBaHHBIC  OTBETHI,
OTCYTCTBHEM JIOTHYHOCTH U TocienoBarenbHOCTd. CTyaeHT
HE OTBETWJ HA BONPOCHI, 3aJaHHbBIC MpeNnoJaBaTeieM II0
TEME MPAKTHYECKOTO 3aHATHUS, JTUOO JOMYCTHI MHOXXECTBO
o1nOOK B OTBETE.

Jlabopatopnass padora (IIP-5) - cpeactBo uis  3aKpeIUiCHUS |
MPAKTHYECKOTO OCBOEHUS MaTepuasa 1o onpeaeeHHONU TeMe/pa3aeny.

[Ipuctymass K BBINOJHEHUIO JabopaTOpHOW pabOThI, MPEXKIE BCETO,
CTYJICHTY HEOOXOAMMO MOAPOOHO HM3YYUTh XOJ BBITIOJIHEHUS PabOThI MO TeMe
7a00paTOPHOTO  3aHATHS, COOTBETCTBYIONIYIO JIMTEpaTypy, TpeOOBaHUS K
COJIEPKaHUIO U CTpYKType 3amanusi. CTyJIEHT MOJDKEH ONpPEeNeNuTh U YCBOUTh
KJIIOUEBbIEC TOHATHUS M TpEACTaBieHHs. B cilyduae BO3HHUKHOBEHUS TPYIHOCTEH
CTYJIEHT JOJKEH M MOXET OOpaTUTHCS 32 KOHCYJIbTAIMEH K IPETo/1aBaTelio.

Beinonnenne n1abopatopHOil paOOThl HANpaBIEHO HA 3aKPEIUICHUE H
yriayOjieHne OCBOCHHS yd4eOHOTO MaTepHalia, pa3BUTHE MPAKTHUECKUX YMEHUH H
HaBBIKOB. [IpucTymas K BBIMOJHEHUIO JTaOOPATOPHOM pabOTHI, TPEXKIE BCErO,
CTYJEHTY HE0OXOAMMO NOJAPOOHO H3YYUTh BOMPOCH MPAKTUYECKHUX 3aHSATHUH,
COOTBETCTBYIOLLYIO JIUTEPATypy, TpeOOBaHMUA K COACPNKAHUIO U CTPYKTYpe
3amanusg. CTyIeHT [OJDKeH ONpeNeiInuTh U YCBOUThH KIIIOYEBBIC TMOHSATHS U
npeacTaBieHus. B ciiydae BOSHUKHOBEHUS TPYAHOCTEHW CTYJIEHT JIOJKEH U MOXKET
00paTUTHCS 32 KOHCYJIbTAIMEH K IPETOoaBaTelIIo.

KpurepueM oneHkH BBINOTHEHUS JTa0OPAaTOPHOM padOThI SBISAECTCS YMEHHE
CTyJIEHTa CHHTE3UPOBATh, aHAIM3UPOBATh, 0000MmMAaTh (AaKTHUECKUI MaTepuan C
dbopMyIMpOBaHHEM KOHKPETHOTO pe3ynbrarta. OIieHUBaeTCs TBOPUYECKUN YPOBEHD,
MO3BOJIS IO JIMarHOCTUPOBATH YMEHUS, WHTETPUPOBATH 3HaHMS,
apryMEHTUPOBATh  BBIBOJBI, T[IOJHOTA BBIMOJHEHHBIX 3aJaHUM, Ka4eCTBO
MOJYYEHHBIX HAyYHBIX PE3yJbTaTOB, KauyeCTBO 00pabOTKu Tpaduyeckux
pe3ynbTaToB, KadyecTBO O(GOPMIIEHHS OTYETa, HCIOJb30BAaHUE NPaBUI U

CTaHAapTOB OPOPMIICHUSI TEKCTOBBIX U SJICKTPOHHBIX IOKYMEHTOB.
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Kpumepuu oyenxu:

YpoBeHb
OCBOCHHS

Kputepuu onieHKu pe3ynbTaToB 00yueHus

KomnnuectBo
0aJJIOB / OLIEHKA

IToBbIIIEHHBIH

CryneHT BBINOJIHWI Ja00OpaTOpHYIO paboTy, IrpaMOTHO
pelIna  MOCTaBICHHYKO 3aJady C I[PECTaBICHHEM
pesynbrata. [IpoleMOHCTpUPOBAHO 3HAHUE U BIIAJCHHE
HaBBIKAMU CAMOCTOSITENILHOW pabOTHI MO 33JaHHOM Teme,
TEXHOJOTUSIMU, METOJaMHU U TpUEeMaMu  aHalu3a
cutyanui. TpeOoBaHHMS K COACPKAHUIO M CTPYKType
OTYeTa MOJHOCTHIO0 COOJIIOJICHBI.

100-86

3auTeHo

bazosuiit

CTyneHT BBIIOMHWI JIaOpaTOPHYIO paboTy, pelIuI
MOCTaBJICHHYIO 3a/ladyy C IMPEeCcTaBJI€HUEM pe3yJbTara.
[TponemMoHCTpHpPOBaHO BJIQ/ICHUE HABBIKOM
CaMOCTOSITEJIbHOW paboThI M0 33JJaHHOW TeME, METOJaMu
aHanM3a cutyaluu. B 1enom coOmromaroTcst TpeboBaHus,
MPEABSIBISIEMBIE K COJEPKAHMIO U CTPYKTYpe OTYETa.
Jomnymeno He Oonee 2 OmMUOOK MM HETOYHOCTEH MpH
BBITIOJTHEHUH PAOOTHI.

85-76

3auTeHo

[ToporoBbiii

CryneHT BbINONHWI — JabopaTtopHylo  paboTy, HO
oOHapyxw1 (parMeHTapHble, TOBEPXHOCTHBIC 3HAHUS
TEMBbI, HCIBITHIBAET 3aTPYJHEHUS C HCIOIb30BAHHEM
KITFOUECBBIX TTOHSITHIA, BBIITOJIHEHUEM 3aaHus B 1eioM. B
1enoM CcoOMIoaroTcsl TpeOOBaHUS, NPEIbIBISIEMbIE K
COJICPIKAHUIO B CTPYKTYype oTdeTa. Jlomymeno He 6omuee 5
OmMMOOK  WIM  HETOYHOCTEH  TpU  BBHINOJHEHHH
nabopaTopHON pabOTHI.

75-61

3auTeHo

YpoBeHb
HE JOCTUTHYT

CTyneHT YacTUYHO BBIMIOJNHWI JIaOOpaTOpPHYIO padoTy,
0OHapyXWJI HE3HAHHWE TEMBbI W KJIIOYEBBIX NOHATHH. He
coONrofieHbl TPeOOBaHMS K COJEPIKAHUIO U CTPYKType
otuera. Jlonmymeno Oonee 5 ommMOOK MM HETOYHOCTEH
MIPY BBITIOJTHEHUH J1Ta00paTOPHOU PabOTHI.

60-0

He 3auteno

IIIkana oueHUBaHUsSA YPOBHS C()OPMHPOBAHHOCTH KOMIIETEHLUI

Kpurepuu oieHKkM KOHTPOJIbHBIX padoT

Ouenka TpebdoBanus
3a/laHu€E BBINIOJHEHO MOJIHOCTBIO, OTBETHI COCTABJIEHBI I'PAMOTHO,
«Omauuno» YpaBHEHBI CXEMBbI PEaKIINii, yKkazaHbl yclIOoBUs. Marepuas moHsT,
OCO3HaH U YCBOCH.
3aaHue BHITIOJHEHO MOJIHOCTHIO, OTBETHI COCTABJIEHBI I'PAaMOTHO,
YPaBHEHBl CXEMbl pEaKIUil, yka3aHsl ycioBus. OjHako, B
«Xopowio» OTBETAaX MPHUCYTCTBYIOT HETOYHOCTH, KOTOPBIE HCIPABISIIOTCS

MOCJIe YTOUHSIONIMX BOIMPOCOB. Marepuan MOHAT, OCO3HAaH U
YCBOCH.

«Yooenemeopumenvnoy

3asiaHue BBINOJIHEHO MOJHOCThIO, OTBETHI COCTaBJIEHBI TPAMOTHO,
YpaBHEHBI CXEMBI pEaKIui, YyKazaHbl ycioBus. OpjHako, B
OTBETAX NPHUCYTCTBYIOT HETOYHOCTH, KOTOpPBIE HE BCEraa
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MCIPABIISAIOTCS TIOCTIE YTOYHSIONIMX BOIPOCOB. Martepual MmoHsT,
OCO3HAaH, HO YCBOEH HEJOCTAaTOYHO MOJIHO.

«Heyooenemeopumensno»

HporpaMMa HE BBIIIOJIHEHA MOJHOCTHIO. OTBETHI Ha BOIIPOCHI HE
IMMOJIHBIC U HCTPAMOTHBIC. MaTepI/IaJI HC TIOHAT, HC OCO3HaH U HC
YCBOCH. PaboTa He BEHINIOJIHEHA.
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